IPUMEPHBI IIEPEYEHB
OBOPYAOBAHUA, PACXOJHBIX MATEPHUAJIOB, CPEACTB OBYUYEHUA U BOCIITMTAHUSA 1JIA CO3JAHUA
n
OBECHEYEHHWS @YHKIIMOHUPOBAHHUA HEHTPOB OBPA3OBAHMUS ECTECTBEHHO-HAYYHOH "
TEXHOJOI'MYECKOU HAITPABJIEHHOCTEHA «TOYKA POCTA» B OBIIEOBPA3OBATEJIBHbBIX

OPI'"AHMU3BALIUSAX,
PACHOJIOKEHHBIX B CEJIbCKOM MECTHOCTH U MAJIBIX T OPOJAX
TABJIMLIA Nel
CTAHJAPTHBIN KOMIUIEKT
KoauuecTBo CAUHUIL KoauuecTBo CAUMHUIL
AT st
001meo0pa3oBaTeIbHBIX | 0011€00pa30BaTEJbLHBIX
Neo HaunmeHnoBaHnue KpaTKne NPUMEPHbLIE TCXHUYECKHE opra}mmunﬁ, HE opraHnsaunﬁ,
0o0opynoBaHus XapaKTePUCTUKHU SIBJISIIOLLMXCS SIBJISIIOLLMXCS
MAaJTOKOMIIVICKTHBIMH, MaJOKOMIIJIEKTHBIMH,
en. ea.
H3M. H3M.
EctecTrBeHHOHAYy4YHas!
HANPABJIEHHOCTh
OO0u1ee obopynoBanue
1. (pu3uka, xumusi,
0M0J10THA)
udpoBoii JaTYMK 3IEKTPONPOBOAHOCTH
Mudposoii natunk pH
[udpoBoii JaTYMK MONTOKEHUST
Hudposoii gaTuuk TemMnepaTypsl
Hudposoii naTunk aOCOIOTHOTO
JIaBIICHUS
[udposas Hudposoii ocummnorpadguyeckuit JaTINK
11 naboparopus Becsl anextponnblie yueOnbie 200 r 3 e 2
o yueHunueckas (pusuka, Muxkpockort: HuppoBOi WK ONTHYECKUI ' '
XUMHUS1, OMOJIOTHSA) ¢ yBesmueHneM ot 80 X
HaGop ass u3rotoBneHus
MHUKPOIPEapaToB
MuxkponpenapaTsl (Ha6op)
CoenuHUTEIBHBIE TPOBO/IA,
porpaMMHoOe oOecrieueHue,
METOIMYECKHUE




yKa3aHHs

KOMIIJICKT COIMMYTCTBYIOMIUX 3JICMCHTOB

JJIA OIIBITOB IO MCXAaHHUKE

KOMIUIEKT COITYTCTBYIOLIUX AJIEMEHTOB
JUISL OIIBITOB IO MOJIEKYJISIPHOM

KoJmn4yecTBo equHUI 115
0011e00pa3oBaTeIbHBIX

KoanuecTBo eqmHuI A5
001meo0pa3oBaTebHBIX

HaumenoBanue Kparkue npumepHbie opraHu3anmi, He .
Ne OpraHu3alvu, ABJIAIOIIUXCHA
060pyﬂona}mﬂ TEXHUYECCKHE XaPAKTCPUCTUKH ABJAIOIIHNXCA
MAJIOKOMIVICKTHBIMHU, €/]1.
MAaJIOKOMIIVICKTHBIMHU, €/]1.
H3M.
HU3M.
¢busuke
KOMIUIEKT COIYTCTBYIOIIUX
3JIEMEHTOB JIJIS OIIBITOB T10
AIEKTPOIMHAMUKE
KOMIUIEKT COMYyTCTBYIOIINX
3JIEMEHTOB JIJIsL ONBITOB T10
OINTHKE
[ taTuB 1abopaTOpHBIN
XAUMUYECKUMN
Ha6op uamex Ilerpu
Hab6op uacTpymMeHTOB
MpenapoBaIbHBIX
Jloxkka Jiy1st CoKUTraHust
BEIIIECTB
Crynka dapdoponas ¢
KommiekT nocynsl u ymea hapgop
000pyIOBaHUS IS HIECTHKOM
pY. Habop 6anok ans
1.2. YUYEHUYECKUX OIBITOB 3 mr. 2 mr.

(puszuka, xumus,
Ouosorus).

XpaHEeHHUS TBEPIBIX
peaktuBoB (30 — 50 mn)
Ha6op ckistHOK
(pakoHOB) I XpaHEHUS
pPacTBOpOB PEaKTHBOB
Ha6op npubopoxk (I1X-14,
I1X-16)

[TpuGop 15t mosTyueHust
ra3oB

CnuproBka




I'oprouee 11t cIMPTOBOK
OunbpTpoBaNbHAA Oymara
(50 mrt.)

Konba konnyeckas
[Tanouka crexisiHHas (C
PE3UHOBBIM
HAaKOHEYHHUKOM)
Yameuka s
BBITIAPUBAHHUS
(BeIMapuTENbHAS YaIIeuKa)
MepHblii TMIIMHID
(TUTaCTHKOBBIHN )

BopoHka creknsHHas
(maumas)

Crakan crexisHHbIN (100
MJT)

["azooTBO/IHAs TpyOKa

BHNOJIOI'us

2.1.

KoMIIeKT Bi1axHbIX
IIpenaparoB
JIEMOHCTPALIMOHHBIN

Ha3HAYECHUE:
JI€MOHCTPALIMOHHOE,
Marepuail KOHTeHHepa:
IJIACTHK,

repMeTUYHAs KPBIIIKA:
HaJu4ue,

KpeIUIeHHE IKCIIOHATa:
HaJu4ue,
KOHCEpBHpYIOIIEe
BELIECTBO: HAIMYUE,
HaKJIeWKa ¢
HAaMMEHOBAHMEM: HaJIM4HeE.

1 .

1 mrr.

HaunmeHnoBanue
000py10BaHust

Kparkue npumepHble
TeXHHYeCKHe XapaKTepHCTHKHU

KonnyecTBO eXMHUIL A5
00111e00pa3oBaTeILHbBIX
OpraHu3anuii, He
SIBJISTIO LU X CST

MaJOKOMILUVIEKTHBIMH, €/1.

H3M.

Kon4yecTBO eXMHUIL A1
001meo0pa3oBaTeIbHbIX
OpraHu3anmii, IBJSTFOIUXCS
MAaJIOKOMILIEKTHBIMH, €]1.
H3M.

He MeHee 10 mpenaparos
13 IPUBEACHHOTO HIKE




CIIMCKA!
Brnaxusiii npenapar
"be3zyoOka"

Bnaxusiit npenapat
"T"amroka"

Bnaxusiit npenapat
"BHyTpeHHee cTpoeHMe
OpPIOXOHOTOr0 MOJUTFOCKA"
Bitaxknb1il penapar
"BuyTpeHHee cTpoeHue
KpbICHI"

Bnaxusiit npenapat
"BHyTpeHHee CTpoeHHe
JATYIIKH"

Bitaxxnb1il npenapar
"BuyTpeHHee cTpoeHue
OTULEL"

Brnaxusiil mpenapar
"BHyTpeHHee CTpoeHHe
pBIOBT"

BitaxkHb1il npenapar
"Kapacp"

Biraxxnb1it npenapar
"Kopens 6060Boro
pacteHus ¢ KiryoeHbkamu'
Bitaxxnb1il ipenapar
"Kpeserka"

Bitaxxnb1it npenapar
"Hepenpa"

Biraxknb1it npenapar
"Pa3BuTHE KOCTUCTOM
pBIOBI"

BitaxxHb1il ipeniapar
"PasButne Kypuusr"
BitaxkHb1il ipeniapar
"Crupomemysa"
BitaxkHb1il ipeniapar
"TputoH"

'




BitaxkHb1i1 ipenapar
"Yepemaxa 6omoTHas"
Bnaxusiit npenapar "Yx"
Bnaxusiit npenapat
”Hmepﬂua”

2.2.

KommiexT repbapues
J€MOHCTPAIIMOHHBIN

Ha3nauenue:
JIEMOHCTPALIMOHHOE,
OCHOBA ISl KPETJICHUS:
repOapHbIii JTUCT,

CIIMCOK HKCIIOHATOB:
HaJIu4yue

He MeHee § repbapues U3
IIPUBEICHHOTO HIXKE
cnucka: Haznauenue:
JIEMOHCTPALIMOHHOE,
OCHOBA JIs1 KPETIJICHUS:
repOapHbIii JTUCT,
CIMCOK HKCIIOHATOB:
HaJIuyue

He MeHee § repbapues U3
IIPUBEICHHOTO HIXKE
CIIMCKA!

I'epbapuii "/lepeBbs u
KyCTapHUKH"

['epGapuit "{ukopacTymiue
pacteHus"

I'ep6apuii "KopmoBbie
pacteHus"

HaumenoBanue
00opynoBaHusI

Kpatkue npumepHbIe
TeXHHYeCKHe XapaKTepUuCTHKHU

KosimuecTBo eNMHUAI JUISA
001eo0dpa3oBaTebHbBIX
opraHu3aimuii, He
SIBJISTIO LM X CSA

MAaJTOKOMIUICEKTHBIMH, €/1.

H3M.

Kosm4uecTBO eNMHUI JJISA
001eodpa3oBaTebHbIX
OpraHM3anuii, ABJISTIOIIUXCS
MAaJIOKOMILJIEKTHBIMH, €]I.
H3M.

I'epbapuii "KynbTypHble
pactenus”

I'epbapuii "JlekapcTBeHHbBIE
pactenus”




I'epbOapuii "MenoHOCHBIE
pactenus"

I'epbapuii "Mopdonorus
pacteHuit"

I'epbapuii "OcHOBHBIE
rpyImbl pacTeHUK"
I'epbapuii "PacTurenbHble
cooO1recTa”

I'epbapuii
"CenbCKOX035IICTBEHHbIE
pacrenus”

I'epGapuii "SAnoButhie
pactenus”

I'epbapuii k Kypcy OCHOB
1o o0miel 6uoIornu

2.3.

KoMiexT komnekiui
JIEMOHCTPALIMOHHBII
(110 pa3HBIM TeMaM
Kypca OUOI0THN)

Haznauenwue:
JIEMOHCTPAIIMOHHOE,
OCHOBA JIJIsl KPETIJICHUS
HaJIu4ue,

HaKJICHKH C
HauMCHOBAHUEM: HAIMYHE
He MeHee 10 xomnekuii u3
MIPUBEJICHHOTO HUXKE
CITMCKa:

Konnexmus
"TI"'onocemenHsle pacreHus"
Konnexnus "O6urarenu
MOpPCKOTo aHa"
Konnekmus
"ITanmeonTonornyeckas"
Konneknus
"[IpencraBurenu oTpsI0B
HAaceKOMBIX'" KOJIMYECTBO
HaCEeKOMEIX: He MeHee 4
Komnexnus "IIpumepsl
3aIIUTHBIX
MIPUCTIOCOOJICHUH y
HaceKOMBIX"

1 mrT.

1 mrr.




Komnekmus
"[IpucnocoOuTensHbIE
HM3MCHCHHS B KOHCUHOCTSIX
HaceKOMBIX"

Komnekmus "Pa3surue
HACEKOMBIX C HEMOIHBIM
IpeBpaleHuem"
Komneknus "PazButue
HACEKOMEIX C ITOJIHBIM
npeBpaiieHuemM"
Komnekmus "Pa3surue
OIIEHUIBI"

Komnekmus "Pa3surue
6abouku"

Komnekius "PakoBHHBI
MOJITIOCKOB"
Konnexmus "CemelicTBa
6abouek"

Komneknus "CemeiicTBa
AKYKOB"

Komneknus "Cemena u
mioan!"

Komnekuus "®opma
COXPaHHOCTH MCKOMAeMBbIX
pacTeHui U KUBOTHBIX"

KoanuecTrBo eqmHuI A5
001meo0pa3oBaTebHbIX

KoJinuecTBo equHuL 1JIst
001Ie00pa3oBaTEIbHbBIX

HaumeHnoBanue KpaTKne NpUMEpPHbIE opraﬂnsaunﬁ, HE "
No OpraHusanvu, siBJsIIOIIUXCH
OﬁopyHOBaHPlﬂ TEXHUYECCKHE XaPAKTCPUCTUKH ABJAOIHINXCAHA
MaJIOKOMIIJIECKTHBIMHU, €/1.
MaJIOKOMIIJICKTHBIMHU, €/]1.
HU3M.
HU3M.
Habop
MaJICOHTOJIOTUUECKIX

HaxoJok "IIpoucxoxnenne
YyeJioBeka"

KOJHUYECTBO MOJCICH: HE
MmeHee 14

3.

XUMUA




3.1

JIeMOHCTpauoOHHOE
obopynoBaHue

CocTaB KOMIIJIEKTA:
CTOJIMK NONBEMHBII
Haznauenue: coopka
y4eOHBIX YCTaHOBOK,
pa3Mep CTOJICIIHHULIBL: HE
menee 200%200 MM,
MJIaBHBIN TTOJIBEM C
MOMOIILI0 BUHTA: HAJTNYHE
IIITatuB
JIEMOHCTPAIIMOHHBIN
xuMudeckuii: Haznauenmue:
JEMOHCTpAIHs TPHOOPOB U
YCTaHOBOK,

oropa, CTePI)KHU, JIANKH,
My(]THI, KOJIbLIA: HATTMYHE,
BO3MOJKHOCTb 3aKPETUICHHS
3JIEMEHTOB Ha Pa3JIMYHON
BBLICOTE: HAJIUYHE
Armmapart a1 mpoBeACHUS
XAMHYECKUX PEAKIUN:
Haznauenwue:
JEMOHCTpALIHS
XUMHUYECKHUX PEaKIIHiA,
MOTJIOTUTENH MTAPOB U
ra3oB: HaJU4HeE,

MaTepuai KoJObl: CTEKIO
Habop nns snextponuza
JIEMOHCTPAIIMOHHBII:
Ha3nauenue: nzyuenue
3aKOHOB JJICKTPOJIHN3a,
cbopka Mojenu
aAKKyMYJIITOpAa,

€MKOCTbh:. HAIN4He,
AJIEKTPOJIBI: HATTMYHE
KoMriekT MepHbIX K010
MaJjioro oonbema:
Haznauenwue:
JIEMOHCTPAIIIOHHBIC

1 mr.

1 mT.




OTIBITHI,
00BeM k0110: ot 100 Mut 1O
2000 mm,

KOJIMYECTBO KOJIO: HE
menee 10 mr.,

MaTepuai KoJi0: CTeKJIO
Ha6op ¢nakonos (250 —
300 mu1 115t XpaHEeHUs
PacTBOpPOB PEAaKTHUBOB).
Haznauenwue: xpanenue
pPacTBOpPOB PEaKTHUBOB,
KOJMYECTBO (PJIaKOHOB: HE
menee 10 .,

MaTtepuai GIaKoHOB:
CTEKJIO

npoOKa: HaJTu4ue

[TpuGop 11t OTMBITOB TIO
XUMHH C JIEKTPUIECKUM
TOKOM

KoJnuecTBo exuHun 1Jst
0011e00pasoBaTebHbIX

KosuuecTBo exuHun st
001e00pa3oBaTebHbIX

HaumenoBanue KpaTlme NnpuMepHbIE OpraHusanvu, He "
Ne OpraHusanvu, siBJsIIOIIUXCH
Oﬁopy}]OBaHl/lﬂ TEXHUYCCKHUE XaPAKTEPUCTUKHU ABJIAIOIIUXCHA
MaJIOKOMIIJIECKTHBIMHU, €/1.
MaJOKOMIUICKTHBIMU, €.
HU3M.
H3M.
(;1abopaTopHbIit)

[Tpubop st wimocTpauu
3aKOHA COXPAHEHUS MACChI
BELIECTB: COCY/l
Jlannonbra: HanMuwe,
npoOKa: HaM4Iue,

TUN npudopa:
JEMOHCTPAIIMOHHBII
JlenuTenbHass BOPOHKA:
Hasznauenue: paznenenue
JBYX KUIKOCTEH MO
IJIOTHOCTH,

MaTepuang BOPOHKH: CTEKIIO




VYcraHOBKa IS IEPETOHKU
BenlecTs: Haznauenue:
JEeMOHCTpAIHs

OYMCTKH BEIIECTBa,
NeperoHkKa,

KOJIOBI, XOJIOIMJIBHUK 151
OXJIQX/ICHUS, aJNIOHXK,
npoOKa: Halnu4ue,

JUTMHA YCTaHOBKH: HE
MeHee 550 Mmm

[TpuGop st moTyyeHUs
ra3oB: Ha3HaYEHUeE:
MOJTyYeHUE Ta30B B MaJIBIX
KOJINYECTBAX,

COCTaB KOMIUIEKTA: HE
MeHee 6 IPeIMETOB

bans koMOMHIpOBaHHAS
naGopatopHasi: bans
BOJISIHAS: HAJIMYHE,
KOJIbLIa CMEHHBIE C
OTBEPCTHUSIMHU Pa3HOTO
JaMeTpa: HaJln4ue,
TUTMTKA DJIEKTPUYECKAst:
HaJIn4yue

®dapdopoBas cTymKa ¢
nectukoMm: Ha3nauenue:
ISl pa3MebueHHs
KpPYNHBIX (ppakuuit
BEIIECTB U IPUTOTOBIICHUS
ITOPOILIKOBBIX CMECEMN
KommexT repmomerpos (0
—100 C; 0 -360 C)

3.2.

KommiekT XuMrdecKkux
PCaKTUBOB

CocTaB KOMIUIEKTA:

Ha6op «Kuciaotei»
(a3oTHas, cepHas, CoJsTHAS,
oprodochopHast)

HabGop «I'uapoxcuasn»
(ruapoxcup Oapws,

1 mIT.

1 mrT.




TUAPOKCHUJ KU,
TUIAPOKCHI KaJIbITHS,
TUAPOKCHUJI HATPUS)

Ha6op «Oxcunpt
METaJIOBY (ATFOMUHUSA
OKCHU/I, Oapust OKCHI,
Keesa

(IIT) okcwa, KaIbIKS OKCHI,
marnus okcun, meau (II)
OKCH I, IMHKA

OKCH/T)

Hab6op «Illenounbie u
IIEJIOYHO3EMEIbHBIC
MeTaJuTbD» (JIUTUH, HATPHH,
KaJIbIIHI)

HaumeHnoBanue
000py10BaHust

KpaTkue npumepHbie
TeXHHYeCKHe XapaKTepHCTHKH

KonuuyecTBo equnun aJjst
0011e00pa3oBaTebHbIX
OpraHu3anuii, He
SIBJISIIOLIMXCSA

MAJOKOMIUICKTHBIMMU, €.

HU3M.

KoanuecTBo eqmHuI A5
001meo0pa3oBaTeJbHbBIX
OpraHu3anuii, sBJISIIONUXCS
MAaJIOKOMILIEKTHBIMH, €]1.
H3M.

HaGop «Metamibi»
(amroMHuHUH, KeJe30,
MarHui, Mefib, LIMHK,
0JIOBO)

Ha6op «lllenouynsie u
LIEJI0YHO3EMEIIbHBIE
METaJIbD) (JTUTHH, HATPUH,
KaJIbLIUI)

Hab6op «OrueonacHsie
BemecTBa» (cepa, hochop
(KpacHblif), OKCUJT
hocdopa(V))

Ha6op «["anorens» (nox,
Oopom)

Habop «["amoreHuan»
(amOMUHUSA XJIOPU],
aMMOHUS XJIOpUJI, Oapust




xyopu, xkenesza (I11)
XJIOpUI, KaJusi Hoau,
KaJIHsl XJIOPU, KalbLus
XJIOPUJL, JINTHSL XJIOPUJ,
Maraus xjaopun, meau (1)
XJIOpHUJI, HATPUS

Opomu, HaTpuUs PTOpHUL,
HaTpUs XJIOPUJ, LIUHKA
XJIOPHU)

Ha6op "Cynbdarsl,
cynbdusl, cynbpurer"
(asmromuHUsA cynbdar,
aMMOHUS cynb(ar, jxee3a
(IT) cynbdun, xeneza (II)
cynbdar, 7-mu

BOJIHBIN, Kanus cyibdar,
kobainbta (II) cynbdar,
MarHus cynbdar, Meau
(IT)) cynmedar 6e3BOIHBIH,
menu (II) cynedar 5-tu
BOJIHBIW, HATPUS
cynb(u, HaTpUs CyabQUT,
HaTpus cynabdar, HaTpus
ruIpocyibdar,

HUKENS Cynb(aT

Ha6op "Kap6onatsr"
(aMMoOHUA KapOOHAT, KaJIus
kap6onat, meau (II)
KapOOHAT OCHOBHOM,
HaTpus KapOOHAT, HATPUS
THJIpOKapOOHAaT)

Hab6op "®ocdartsr.
Cunukatsr" (kanmus
MoHoruapoopTtodocdar,
HaTpHs

CHJIMKAT 9-TH BOJIHBINH,
HaTpus oprodocdar
TpeX3aMelEHHbIN, HATpUs




auruapodocdar)

HaGop "AneraTsl.
Ponanunel. Coenunenus
xene3a" (Kaus amerar,
kamust peppo(1l)
reKcaranu, Kaius Gpeppo
(IIT) rekcatonua, Kanus
pollaHU, HATPUS aleTarT,
CBHUHIIA alI€TaT)

Ha6op "Coenunenus
Mapranma" (kanus
MepMaHraHar, Mapratia
(V)

okcun, mapranua (II)
cynb(aT, Maprasia
XJIOPHT)

Ha6op "Coenunenus
xpoma" (aMMOHHS
JTUXPOMAT, KaJTus
IUXpOMaT,

Kanus xpomar, xpoma (I11)
XJIOpUJ] 6-TU BOJIHBII)
Ha6op "Hutpatsr"
(amOMUHUS HUTpAT,
aMMOHHS HUTPAT, KaJIHs
HUTpAT, KaJbIMs HUTPAT,
menu (II) Hutpat, HaTpus
HUTpaT, cepedpa

KonmyecTBO eXMHUIL 115
00111e00pa3oBaTeIbHBIX

Kosm4uecTBO eNMHUI IS
001eodpa3oBaTeIbHbIX

HaumenoBanue K‘paTlme NnpuMepHbIE OpraHusalnvu, He o
Ne OpPraHu3anu, ABJIAIOIIUXCH
oﬁopyuonaﬂnﬂ TEXHUYCCKHE XapaKTEePUCTUKH ABJAIOIINXCH
MAaJTOKOMIUICEKTHBIMH, €/1.
MaJOKOMILUVIEKTHBIMH, €.
H3M.
H3M.
HUTpAT)

Ha6op "NnaukaTtopsr”
(JtakMOWm/T, METHUIIOBBIN
OpaHKEBBIN,




¢benondranenn)

Hab6op
"Kucnoponcoaepxkariue
OopraHvyeckue Beniecrna'
(amreToH,

TJIMLEPUH, JU3TUIOBBIN
3¢up, cupT H-OyTUIOBBIH,
CIHUPT

M30aMWJIOBBI, CIIUPT
N300yTUIIOBBIH, CIIUPT
STHJIOBBIN, (HEHOIT,
(bopmanuH, STUICHIIUKOIb,
YKCYCHO-ITHJIOBBIH 3(up)
Hab6op "YrneBogopoasr"
(6en3uH, rexcaH, He(Th,
TOJTYOI,

LUKJIOTE€CKAaH)

Hab6op "Kucnotsr
opranuueckue" (KuciaorTa
aMMHOYKCYCHas1, KUCIIOTa
OcH30MHAas1, KUCI0Ta
MaclisiHasi, KUCIoTa
MypaBbHHAS, KACIIOTA
OJIEMHOBAsl, KMCIIOTa
MAJIEBMUTHHOBAS, KHCIIOTA
CTeapUHOBasl, KUCIOTa
YKCYCHasl, KUCIO0Ta
11aBeJieBast)

HaGop "YrneBossl.
AMuHBI" (AaHUJTUH, AaHUJTUH
CEPHOKUCIBIN , []
TIII0K03a, METUIIAMUH
THJIPOXJIOPH]T , CaXapo3a)

3.3.

KoMIIIEeKT KOJUIEKIINIA
W3 CIIMCKA

Haznauenue:
JIEMOHCTPAIIMOHHOE,
BUJ| YIIAKOBKH: KOpOOKa,
ONMCaHue: HAINYHE
CocTtaB KOMINIEKTA:

1 mrr.

1 mrT.




Konnekmus "Bosokna"
Konnexnus "KameHHbINI
YTOJIb U IPOJIYKTHI €T0
nepepaboTku"
Konnexmus "MeTaiisl 1
criaBel”

Konnekuus "Munepaiibsl u
ropHsie mopoasl" (49
BHJIOB)

Komneknus "MunepaibHbie
ynoopenus"

Konnexknus "Hedth 1
MIPOJIYKTHI €€
nepepaboTku"
Konnexmusg "IInactmaccer”
Konnexuus "Tomuso"
Komnexkuust "Yyryn u
cranp"

Komneknusa "Kayuayk"
Komnexmus "Ilkana
TBEpAoCcTH"

KoanuecTrBo eqmHuI A5
001meo0pa3oBaTeIbHbIX

KoanuecTrBo eqmHuI A5
001meodpa3oBaTeJbHbBIX

HaumeHoBanue Kpatkue npumepHbIe OpraHu3aumi, He N
Ne OpraHu3anvu, ABJIAIOIHXCH
Oﬁopy}IOBaHl/lﬂ TEXHUYCCKHUE XaPAKTEPUCTUKH ABJIAIOIUXCH
MaJIOKOMIIVICKTHBIMHU, €]1.
MaJIOKOMIIVICKTHBIMHU, €/]1.
HU3M.
HU3M.
HaGops! qns
MOJICIIMPOBAHUS CTPOCHHUS
OpPraHUYECKUX BEIIECTB
(yuenuueckue) He MeHee 4
IIT.
4. OU3UKA
CocTtaB KOMILJIEKTa!
OGopynoBaHue s IHItatus
4.1. JIEMOHCTPAIIMOHHBIX JIEMOHCTPAIIMOHHBII: 1 . 1 .
OTIBITOB Haznauenue: npoBeneHue

JACMOHCTPAlMOHHBIX




OIIBITOB, OCHOBAHUE,
CTEP)KEHb, JIAMIKH, KOJIbIIA,
My(ThI: HanU4He

CTOJIMK NONBEMHBII:

Tum cronuka:
y4eOHBIN/Ta00paTOPHBIH,
01opa, CTepKeHb BUHTOBOI,
BHUHT PETyJIUPOBOYHBIN:
HaJIu4ue,

GyHKIMS TOIbEMa U
ONYyCKaHUs CTOJIMKA!
HaJIM4ue

VI CTOYHUK IMOCTOSSHHOTO B
MIePEMEHHOTO HANPSHKCHHUS:
Ha3nauenwme: mis

MUTaHUS PErYIHPYEMbIM
MePEMEHHBIM U
MMOCTOSIHHBIM TOKOM
ANEKTPUYECKUX CXEM,
yacTtoTa, I'm: 50,
noTpebsieMast MOIITHOCTb,
BA: 10

MaHoMeTp )KUIKOCTHON
JIEMOHCTPAILIMOHHBII:
Haznauenwme: njs
WU3MEPEHHUS JTABJICHUS /10
300 MM BOASHOT'O CTOJI0a
BBIIIIE U HIDKE
aTMoc(epHOTro TaBiIeHHUS,
crexisiHHas U-oOpasHas
TpyOKa Ha MOJICTaBKe:
HaJIM4He

Kamepron Ha pesoHaHCHOM
ske: Hasgagyenue: mia
JIEMOHCTpALIHU

3BYKOBBIX KOJICOAHUH U
BOJIH,

JIBa KaMEpTOHA Ha




PE30HUPYIOMIMX ALIUKAX:
HaJIu4ne,

PE3UHOBBIN MOJIOTOYEK:
HaJIA4ue

Hacoc BakyymHBIi C
AJIEKTPONPUBOIOM:
Ha3uauenwue: co3ganue
pa3psKEHUs WK
HM30BITOYHOI'O JABIICHUS B
3aMKHYTBIX 00BbEMax,
OIIBITHL: KHIICHUE KUJIKOCTHU
MIPY MOHUKEHHOM
JIaBJICHHMH, BHEIITHEE U
BHYTPEHHEE J1aBJICHUE U JP.
Tapenka BakyymHasi:
Haznauenue:
JIEMOHCTpAIIHS OTIBITOB B
3aMKHYTOM

o0beMe ¢ pa3peKEeHHBIM
BO3YXOM,

HaumenoBanme
0o0opynoBaHust

Kparkue npumepHble
TeXHHYeCKHe XapaKTepPHUCTHKHU

KosmmuecTBo eNMHUAI IS
001eo0pa3oBaTebHbBIX
OpraHu3anuii, He
SIBJSTIOIIHXCSH

MAaJTOKOMIUICEKTHBIMH, €/1.

H3M.

KoJyimuecTBO eqUHUI IS
001meo0pa3oBaTebHbBIX
OpraHu3anuii, sBJISIOIIHXCS
MAaJIOKOMILIEKTHBIMH, €]I.
U3M.

OCHOBAHHE C KPAaHOM,
KOJIOKOJ 13 TOJICTOTO
CTEKJIa, PE3UHOBAS
MPOKJIAJIKA, JIEKTPUUYECKUI
3BOHOK: HaJIM4IHe

Benepko Apxumena:
Haznauenmne:
JIEMOHCTpALMS JEHCTBUSA
JKUIKOCTH

Ha [IOTPY’KEHHOE B HEE
TEJIO U U3MEPEHUE
BEJIMYMHBI




BBITAJIKUBAIOLIEH

CHUIEI,

BEJIEPKO, TEJIO
TUJTUHIPUYECKOU (HOPMBI,
IIPYKUHHBINA JTUHAMOMETP:
HaJIu4ne

OramBo BO3yIIHOE:
Haznauenwme:
JIEMOHCTpALIHS
BOCILIAMEHCHUS

rOpIOYeH CMECH IIpH €€
OBICTPOM CXKATHH,
TOJICTOCTEHHBIN LIVJIMHAP,
MOPIIEHb HA
METAJINYECKOM IITOKE C
PYKOSITKOM, IOJICTaBKa IS
HUAJTUHIPA: HATHYUE
[Tpubop 1 1eMoHCTpaIuu
JIABJICHHS B JKUIKOCTH:
Haznauenwe:
JEMOHCTPALIHS U3MEHECHHS
TABJICHUS C TTyOUHOM
MOTPY>KCHHUS,

JIaTYUK JaBJICHUS,
KPOHIITEH IJIs1 KpeTIeHUs
Ha CTEHKEe cocyaa:
HaIu4ue

[Tpubop a1t IeMoOHCTpaIu
aTMoc(hepHOro JaBIeHUS
(marneOyprckue
nonymapus): Haznauenue:
JEMOHCTPAIIHS CHITBI
aTMOC(epHOro

JIaBJICHHS,

JIBa pa3bE€MHBIX
METaJIINIECKHUX
MOJTyIIapUsl C MPOYHBIMU
pydKamu u




XOpOIIIO
NpUIUIM(OBAHHBIMH
KpasiMH, HUIIIIEIb C
KpaHOM: HaJIM4ue,
CO3/1aBaeMoOe BHYTPHU
1apoB
BaKyyMMETPUYECKOE
JaBIICHHEC: HE MCHEE

0,05 Ml]a,
MaKCUMAaIIbHOE
paspbIBaroIlee yCHIIne: He
Menee 90 H

Ha6op ten paBHOTO
oobema: HaszHaueHwue: s
OTIpeICTICHUS U

CpaBHCHHA TCIVIOCMKOCTHU U

TUIOTHOCTH Pa3JIMYHBIX
TBEPABIX

MaTepuaos,

WTMHPBI U3 Pa3IMYHbBIX
MaTepuasoB: HE MeHee 3
IT.,

KPIOYKH JJIA
MO/IBEIINBAaHUS
MUJIMHAPOB: HAJTUYIUC

HaGop Ten paBHOI Macchl:

Hasnauenwue: s
OIpEICTICHUS 1
CPaBHEHHIO IJIOTHOCTH
Pa3JIMYHBIX MaTCPUaJIOB,

HaumenoBanue
00opyaoBaHus

Kparkue npumepHble
TeXHHYECKHe XapaKTepPHCTHKH

KosimuecTBO eNMHUL JJISA
001eo0dpa3oBaTebHbBIX
opraHu3ainuii, He
SIBJISTIOIHXCSH

MAaJTOKOMIUICEKTHBIMH, €.

H3M.

Kon4yecTBO eXMHUIL A1
001meo0pa3oBaTebHbIX
opraHu3anuii, IBJISIOMAXCH
MAaJIOKOMILIEKTHBIMH, €]1.
H3M.

MUJIWHAPBI U3 pa3InIHBIX
MaTEpUaJIoB: HE MeHee 3




IT.,
KPIOYKHU IS
MO/IBEIITUBAHUS
UWIMHIPOB: HAJIU4YKe
Cocynsl cooOmaronuecs:
Hasznauenue:
JIEMOHCTpPAIIUS
OJINHAKOBOTO

YPOBHS OJTHOPOJHOM
KHUJIKOCTHU B
COOOIIAIONITUXCS MEXKTY
coboit

cocyzax pa3Hoi (GopMbl,
cooOIaroImecs
CTEKJISIHHbIE TPYOKH
pa3Hoil popmbl: HE MeHee 3
IIT.,

MO/ICTaBKa: HATM4Ke
Tpy6ka HproToHa:
Haznauenwue:
JIEMOHCTPAIIHS
OJTHOBPEMEHHOCTH
TAJCHUS PA3JTUYHBIX TN B
pa3pekeHHOM BO3/yXe,
(GYHKIUS TIOKITIOYCHHS K
BaKyyMHOMY HacoCy:
HaJIn4ue,

JUIMHA TpyOku: He MeHee 80
cM.,

PE3UHOBBIE TPOOKH,
HUIITIENb: HATH4ue,
KOJIMYECTBO TEJ B TPyOKe:
HE MeHee 3 IIT.

[ITap IMackans:
Hasznauenue:
JEMOHCTPAIIHS TTepeIadn
MIPOU3BOIUMOTO

Ha >KUJIKOCTH JIaBJICHUS B




3aMKHYTOM COCY/JIE,
JEMOHCTpAIMS MTOAbEMA
JKUIKOCTH IIOJ AeHCTBUEM
aTMOC(EpPHOTO JIaBJICHUS,
METAUTAYECKUNA LIWIHHAP C
ompaBaMH, MOPILIEHb CO
IITOKOM, ITOJIBII
METATMYECKUI 1ap ¢
OTBEPCTUSIMU: HAJIMYHUE,
JUIMHA HWJIMHpA: HE MEHEe
22 cM,

JIMaMeTp I1apa: He MeHee 8
CM

[Iap ¢ konbIIOM:
Haznaucune:
JIEMOHCTpAIIUS
pacIIUpEeHus: TBEPIOTO
TeJla MPU HarpeBaHuH,
IITAaTHB, METAJINIECKOS
KOJIBIIO ¢ My(TOM, 1map ¢
LICIIOYKOM: HATMYHE,
JUIMHA [ETIOYKU: HE MEHEE
80 MM,

JIMaMeTp LIapa: HE MEHEe
25 MM

[uiHApsI CBUHLIOBBIE CO
ctpyroM: HazHauenue:
JIEMOHCTpALIHS
B3aMMHOTO IPUTSKEHUS
MEK1y aTOMaMH TBEPJIbIX
Te,

KOJHUYECTBO OJMHAKOBBIX
UUIUHIPOB: HE MEHEe 2
IIT.,

Marepuall HWIMHAPOB:
CTaJIb M CBUHEII,

KPIOYKH ISt
MMOABEITNBAHUS . HATHYHE,




HauMeHnoBaHue
000py10BaHuUsI

Kparkue npumepHbie
TeXHHYeCKHe XapaKTepHCTUKHU

KoanvecTBo eqmHun ais
001eo0pa3oBaTeJbHbIX
OpraHu3anui, He
SIBJISIIOIIMX CSI

MaAJOKOMIIVIEKTHBIMH, €.

H3M.

KoandecTBo exmHAI 115
0011e00pa3oBaTeIbHBIX
OpraHu3anuii, siBJISIOIHXCS
MAaJIOKOMILIEKTHBIMM, €]I.
U3M.

CTpPYT, HaMpaBJIAIOIIAs
TpyOKa: HATMYHE
[Tpubop Jlenma:
Ha3nauenue: nis
HCCIIEIOBaHUS
3aBUCUMOCTH
HarpaBJICHUs
MHJIYKIHOHHOTO TOKA OT
XapaxkTepa U3MEHEHUS
MarHUTHOT'O MTOTOKa,
CTOMKA C KOPOMBICIIOM:
HaJgu4ue,

KOJIMYECTBO AJTFOMUHUEBBIX
KOJIeL: HE MeHee 2 1IT.,
IIPOpE3b B OJTHOM U3 KOJIEI:
HaJau4yue

Maruut nyroodpasHblit
JEMOHCTPALIMOHHBIN:
Ha3nauenue:
JEMOHCTpALINSI CBOMCTB
MMOCTOSTHHBIX MarHUTOB,
TUIl MAarHUTA:
HaMarHWYeHHBIN OpPYyCOK,
KOJIMYECTBO LIBETOB
Mar"uTa: He MeHee 2,
0003HaYeHHE TIOTIOCOB
MarHuTa: HaJTu4ue
Marsuut noJyiocoBou
JEMOHCTPALIMOHHBIN
(nmapa): Ha3znauenue:
JIEMOHCTPAIIUS CBOMCTB
MMOCTOSIHHBIX MAarHUTOB,




THII MArHUTA:
HaMarHW4YeHHBIN OpyCOK
NPSIMOJINHEHHOHN (POPMBI,
KOJIMYECTBO IIBETOB
MarHuTa: He MeHee 2,
0003HaYEHHE MOJIFOCOB
Marura: HaJIndue
Ctpenku MarHuTHBIE Ha
mratuBax: Haznauenue:
JIEMOHCTPALIHS
B3aHMMOJICHCTBHUS IIOJIFOCOB
MarHuTOB, OPUEHTAIIUN
MarHura B

MAarHMTHOM II0JIC,
HaMarHW4YeHHas CTpeJiKa:
HaJIM4Hne,

KOJIMYECTBO IIBETOB
MarHMTa: He MEeHee 2,
MMOJICTaBKa: HAIMYHE
Ha6op nemoHCTpalimoHHbII
"DnekTpocraTuka"
(amexTpocKomsl (2 mT.),
cyaTaH (2 mrT.), najoyka
CTEKJISTHHAS, MaJoyKa
500HMTOBAS, NITATHBEI
u3osMpyromue (2 mr.)
Maruna snektpodopHas
HJIM BEICOKOBOJIETHBIN
HCTOYHHK:

Haznauenwue: nys
MOJTyYEHUs
AIEKTPUIECKOTO 3apsiaa
BBICOKOTO

MOTEHIMAJA U TIOTy4eHUS
HCKPOBOTO pa3psja,
JIIUCKH Ha CTOMKAX:
HaJIN4Hne,




HaumenoBanme
00opyaoBaHus

Kparkue npumepHsbIe
TeXHHYeCKHe XapaKTePUCTHKHU

KoJsnuecTBo exuHun st
001e00pa3oBaTeNbHbBIX
OpraHu3anuii, He
SIBJISTIOTIHX CH

MAJOKOMIUICKTHBIMMU, €]1.

HU3M.

KoJsnuecTBo exnHun st
0011e00pa3oBaTebHbBIX
OpraHU3aNuii, ABJISIONIAXCS
MAaJIOKOMILJIEKTHBIMH, €]I.
H3M.

KOJIMYECTBO JICHICHCKHUX
0aHOK: HE MEHee 2,
MO/ICTaBKa: HAJIM4Ke
Kommnekt npoBoioB:
Hnuna: nHe menee 500 MM -
4 mr , 250 MM - 4 1T,

100 MM - 8 mmT.,
Ha3HAYCHUE: JIIS
MOIKJIIOUEHUS
JICMOHCTPAIIMOHHBIX
pruOOpOB U 00OPYTIOBaAHUS
K UCTOYHUKY TOKA, IS
cOOpKH

3JIEKTPUYECKUX LIETIEH,
BKJIIOYAs DJIEMEHTHI U3
pabots "TlocTosTHHBIN
NIEKTPUYECKUH TOK"

4.2.

OOGopynoBanue s
71a00paTOPHBIX PaboT U
YUEHHYECKUX OITBITOB
(Ha 6a3e KOMILIEKTOB
st OI'D)

ItaTuB nabopaTopHBIi C
JepKaTeNIMU

BECHI DJIIEKTPOHHBIE
MEH3YpKa, Mpeen
n3mepenus 250 ma
nuHamoMmetp 1H
nuHamoMmetp SH

LUAJIMHIP CTANbHOM, 25 cm3
IUATUHIP aTFOMHUHUEBBII
25 cm3

IUATUHIP aTFOMHUHUEBBIN
34 cMm3

HWIAHAP TTACTUKOBBINA 56
cM3 (A1 UBMEPEHUS CUITBI
Apxumena)

npyxuna 40 H/m




npyxuHna 10 H/m

rpy3bl 1o 100 1 (6 1mT.)
Ipy3 HaOOPHBII
yCTaHaBIIMBAET Maccy ¢
marom 10 r

MepHas JIeHTa, JTUHEeHKa,
TPAHCIIOPTHUP

OpYCOK C KPIOYKOM H
HUTBIO

HaIpaBJIAOIIas JJIMHON He
menee 500 MM. JIomKHBI
OBITH OOECTICUEHBI

paszHbie K03 HUITUEHTHI
TpeHus Opycka 1o
HaNpaBJISAOIICH
CEKYHJIOMED AJIEKTPOHHBIN
C TaTYMKOM
HaIpPaBJIAIOIIAs CO IIKATION
OpyCOK JIepeBsIHHBIN C
ITyCKOBBIM MarHUTOM
HUTSHOW MasTHUK C
TPY30M C ITYCKOBBIM
MarHuToM U C
BO3MOKHOCTBIO
W3MEHEHHUS JUTUHBI HUTU
peryar

HaumenoBanme
0o0opynoBaHust

Kparkue npumepHble
TeXHHYeCKHe XapaKTepPHUCTUKHU

KonmyecTBO eXMHUIL 115
001e00pa3oBaTebHbIX
OpraHu3aumii, He
SIBJISIIOIMXCS

MaJOKOMILVIEKTHBIMH, €.

H3M.

KoaunyecTBO eqMHUIL 1151
001meodpa3oBaTeJbHbBIX
OopraHu3anuii, IBJSIOMIIXCSH
MAJIOKOMILTEKTHBIMH, €]I.
H3M.

0JIOK TTOIBYKHBIA
0JIOK HEIOABUKHBIN
KaJOpHMET]
TEPMOMETP
HUCTOYHHUK ITUTAHUS
[IOCTOSIHHOT'O TOKA




(BBIIPSIMUTEIB C
BBIXOJTHBIM

HanpspkeHueM 36-42 B win
OatapelHbIi OJIOK ¢
BO3MOYXHOCTBIO
PEryIUPOBKH BBIXOJHOTO
HaANPSDKEHUS

BOJIETMETP
nByxnpenenbHsii (3 B, 6B)
amIepMerp
nByxmnpenenbHeiit (0,6A,
3A)

pesuctop 4,7 Om

pesucrtop 5,7 Om
nammouka (4,8 B, 0,5 A)
MIEPEMEHHBII PE3UCTOP
(peoctat) 1o 10 Om
COCIMHUTEIIbHBIC TIPOBO/IA,
20 mr.

KITHOY

Ha0Op MPOBOJIOYHBIX
pe3ucTopos plS
coOuparoiiias JuH3a,
doxycnoe paccrostare 100
MM

coOuparolas J1H3a,
(hOKyCHOE pacCTOsIHHE
50mMm

pacceuBaromias JMH3a,
(hoKyCHOE paccTOsTHUE -
75Mm

JKpaH

ONTUYECKAsI CKaMbs

cnang «Monenb npeaMeTar»
OCBETUTETTh

TTOJTYIIFITAHAP C
TUTAHIIIETOM C KPYTOBBIM
TPAHCIIOPTHPOM




[Tpubop 11t n3yueHus
ra30BbIX 3aKOHOB
Kanunnspet
JudpakuuonHas pemerka
600 mTpuxoB/MM
JudpakuuonHas pemerka
300 mTpuxoB/MM
3epkaino

JlazepHas ykaska

KoJn4yecTBo equHUI 115
0011e00pa3oBaTeIbHBIX

KoanuecTBo eqMHuI A5
001meo0pa3oBaTebHBIX

HaumeHnoBanue Kparkue npumepHbie OopraHusanmi, He .
Ne OpraHu3anvu, ABJIAIOIIUXCH
o0opynoBaHust TeXHHYeCKHe XapAKTePUCTUKU | SIBJSIIOLIMXCS
MAaJIOKOMIIVICKTHBIMHU, €/]1.
MaJIOKOMIIVICKTHBIMHU, €/]1.
H3M.
HU3M.
[Tonspoun B pamke
[lemm FOnTa
Karymka moTok
biok muonos
brox xonaeHcaTopon
Kommnac
Marnaurt
DNeKTpOMarHuT
Onuiky xene3Hbie B OaHKe
TexHosiornueckas
HANPABJIEHHOCTh
Po6ororexunueckuii Habop
npeaHa3HaueH IS
M3Y4YEeHHSI OCHOB
. 000TOTEXHUKH, JeTaleh
OO6pazoBaTenbHbII p ’ ’
KOmHC Top IS y3JI0B U MEXaHHU3MOB,
TPYKTOP HEOOXOAMUMBIX IS
1. MPAKTUKU OJIOYHOTO I wr. 1 mr.

MIPOrpaMMHUPOBAHUSA C
KOMILIEKTOM JJaTYMKOB

CO3JIaHHS
POOOTOTEXHHUUECKHIX
YCTPOMCTB.

Ha6op npexacrasnsier codoit
KOMIUIEKT CTPYKTYPHBIX
HIIEMEHTOB,




COEIMHUTEIIbHBIX
3JIEMEHTOB U
ANEKTPOTEXHUYECKUX
KOMITOHEHTOB.

Ha6op no3Bomsier codupath
(1 mporpaMMHpOBaTh
cobupaembie

MO/JIETIN ), U3 JIEMEHTOB,
BXOJIAIIUX B €r0 COCTaB,
MOJIETT! MEXaTPOHHBIX

U pOOOTOTEXHUYECKUX
YCTPOMCTB ¢
aBTOMATU3HPOBAHHBIM
yIpaBJICHUEM, B TOM YUCIIE
Ha KOJIECHOM XOJ1y, a TaKXe
KOHCTPYKLUH,

OCHOBaHHBIX Ha
HCIOJIb30BaHUU Tiepead (B
TOM YUCJIC YEPBAYHBIX U
3yOuaThIX), a TAKXKe
pBIYAToB.

CBETOAMOIHBIN MaTPUYHBIN
aucIen ¢ 6enoi
MOJICBETKOW HA
KOHTpOJLIEpE

KommuecTBo nopros
BBO/1a/BbIBOJIA HA
KOHTpOJIJIEpE HE MeHee 6
KonnuecTBo KHOIIOK HE
MeHee 4

O011ee KOINYECTBO
3JIEMEHTOB: He MeHe 520
IIT, B TOM YHUCIIE:

1) mporpaMMupyemslIit 610k
yIIpaBJIeHUs!, KOTOPBII
MOXET paboTaTh
aBTOHOMHO U B IOTOKOBOM
pexXHME;




2) cepBOMOTOpBI
3) IaT4YNK CHUJIIBI

HaumeHnoBanue
o0opynoBaHust

Kpartkue npumepHbie
TeXHH4YeCKHe XapaKTepHCTUKHU

KosnuecTBo emuHAL 1A
001e00pa3oBaTeNbHbIX
OpraHu3anuii, He
SIBJISIIOLIHXCSA

MAaJTOKOMIUICKTHBIMH, €/1.

H3M.

KoanyecTBo eqmHAI 115
001meo0pa3oBaTeJbHbIX
opraHu3anmii, IBJISIOIMAXCS
MAaJIOKOMILIEKTHBIMM, €]I.
U3M.

4) naTYuK paccTOSIHUS
5) naT4MK 1BETa

6) akKyMyJIATOpHas
Oatapes

7) [InacTukoBbie
CTPYKTYPHBIC JJIEMEHTHI,
BKJTFOYAsT
nepdoprupoBaHHbIC
AJIEMEHTHI: OAKHU, KyOUKH,
OCH | BaJIbl,
COCTUMHUTEIILHBIC
AJIEMEHTHI K

0CSIM, TIIECTECPHH,
npeHa3HauYeHHbIC AJIs
CO3J/IaHUS YEPBSIYHBIX U
3yOuaThIX mepeaad,
COCTUHUTEIILHBIC U
KpeMneXHbIE DIIEMEHTHI;
7) [Iporpammuoe
obOecnieucHue,
UCTIOIB3yeMOe ISt
MPOrPaMMHUPOBAHUS
coOupaeMbIxX
POOOTOTEXHUUECKUX
MOJIEJIEN U

YCTPOMCTB, JOCTYITHO JJISt
CKaYMBaHUS U3 CCTH
WNHuTtepHer

2.

OO6pazoBaTeNbHBIN
HaOOp MO MEXaHUKe,

Kommrext JJI1 U3YUCHUA
OCHOB 3JICKTPOHUKH U

1 mrr.

1 mrr.




MEXaTPOHHKE U
pPOOOTOTEXHUKE

POOOTOTEXHUKHU

Ha6op nomkeH ObITH
MpeIHa3HaAueH IS
MIPOBEJICHUS yYEOHBIX
3aHATHI

IO 3JIEKTPOHUKE U
CXEMOTEXHHUKE C IIEIIbI0
n3y4yeHus Haubosee
pacrnpoCcTpaHeHHOMN
9JIEMEHTHOH 0a3kl,
IIPUMEHAEMOU JUIs
HMHXEHEPHO
TEXHUYECKOTO TBOPYECTBA
y4yalmxcs u pa3padoTKku
y4eOHBIX MoJerneit
pob6ortoB. Habop nomken
MTO3BOJISITh YYAITUMCS Ha
MIPaKTUKE OCBOUTH
OCHOBHBIE€ TEXHOJOTHH
MIPOCKTHPOBAHHUSI
POOOTOTEXHUYECKUX
KOMILIEKCOB Ha TIpuMepe
y4eOHBIX Mojienei
poOOTOB, a TAK)KE U3YUUTh
OCHOBHBIE TEXHHUYECKUE
pereHust B 006J1acTu
KHOEPHETHUECKUX U
BCTPAMBACMBIX CHCTEM.
B cocraB kommekra
JOJKEH BXOJUTH Ha0Op
KOHCTPYKTHUBHBIX
3JIEMEHTOB /17151 COOPKH
MakeTa
MaHUTTYJISITHOHHOTO
po0oTa, KOMIUIEKT
METAJTHICCKIX
KOHCTPYKTHUBHBIX
AJIEMEHTOB /7151 COOPKU




MakeTa
MOOWJIBHOTO pOOOTa U T.1I.
B cocraB xoMmIniekTa
BXOIUT HAOOP
ANEKTPOHHBIX
KOMITOHEHTOB IS
W3YYCHHS OCHOB
AJICKTPOHUKHU U
CXEMOTEXHHKH, a TAKKE
KOMILIEKT

MIPUBOJIOB M JIATYUKOB
Pa3IMYHOTO TUIIA JJIS
pa3paboTku
POOOTOTEXHUYECKHUX
KOMILJIEKCOB.

B cocraB koMILIEKTa
JOJKHO BXOJIUTH: MOTOPBI
C DHKOJICPOM - HE

HauMmenoBanue
o0opynoBaHus

KpaTkue npumepHbie
TeXHHYeCKHe XapaKTepPHCTUKH

KosmyecTBo eMMHAL IS
001eo0pa3oBaTebHBIX
OpraHu3anui, He
SIBJISIIOIIHXCSH

MAaJTOKOMIUICEKTHBIMH, €/1.

H3M.

Kosmm4ecTBo equHUI IS
001meo0pa3oBaTeJIbHbBIX
OpraHu3anuii, sBJISIOIIHXCS
MAaJIOKOMILUIEKTHBIMH, €]I.
U3M.

MeHee 21T, CEPBOIPUBO/]L
OOJIBIIION - He MEeHee 411T,
CEPBOMPUBO/T

MaJlblii - HE MEHee 21T,
nH(ppaKpacHbIN 1aTYMK - HE
MEHee 31T,
YIABTPa3BYKOBOM TATUHK -
HE MEHee 31T, JaTYUK
TEeMIIepaTypHl - HE

MeHee 1T, maTauk
OCBCIIEHHOCTH - HE MCHEe
LT, Habop

AIIEKTPOHHBIX
KOMIIOHEHTOB (PE3UCTOPHI,




KOH/JIEHCATOPHI,
CBETOJINO/IbI

Pa3IMYHOTO HOMHUHAA),
KOMIUIEKT MPOBOJIOB JJIst
OecraeyHOTO
MIPOTOTUIIUPOBAHMUS, TIJIaTa
OecraeyHOTO
MPOTOTUIIHPOBAHHS,
AKKyMYJISITOP U 3apsiIHOE
YCTPOMCTBO, .

B cocraB kommuiekra
JIOJKEH BXOJIUTh
IPOrpaMMHUPYyEMBbII
KOHTpOJLIED,
IIPOrpaMMUPYEMBIN B Cpelie
Arduino IDE wim
AHAJIOTUYHBIX CBOOOIHO
pacipocTpaHseMbIX cpeaax
pa3paboTKu.
[Iporpammupyemsblii
KOHTPOJUIEP TOKEH
o0aaTh NOPTaMH ISt
MOJIKJIFOUEHUS LIU(PPOBBIX
Y aHAJIOTOBBIX YCTPOMCTB,
unrtepdeiicamu TTL,
USART, 12C, SPI,
Ethernet, Bluetooth mim
WiFi.

B cocraB komruiekTa
JOJKEH BXOJUTHh MOJTYJTb
TEXHUYECKOT'O 3pEHUS,
MPEACTABIISIONNNA OO0
BBIYUCIIUTENILHOE
YCTPOMCTBO CO
BCTPOEHHBIM
MUKPOMPOIIECCOPOM (KOJI-
BO siJIEp - HE MeHee 41T,
4acToTa s/ipa He




menee 1.2 I'T1, 00beMm O3Y
- He MeHee 512M0, 00beM
BCTPOCHHOU

namsTH - He MeHee 81°0),
MHTETPUPOBAHHON KaMepoun
(MakcuManbHOE
paspelieHue BUIC0N0TOKa,
nepe1aBaeMoro 1o
untepoeiicy USB - He
MeHee 2592x1944 en.) u
ONTUYECKOU CUCTEMOM.
Monaynb

TEXHUYECKOTO 3PCHUS
JOJKEeH 001afaTh
COBMECTUMOCTBIO C
pa3IMYHBIMU
IPOrPaMMHUPYEMBIMH
KOHTPOJIJIEpaMH C
MTOMOIIIBIO

uHtepdetricos - TTL,
UART, I2C, SPI, Ethernet.
Moynb TEXHUYECKOTO
3pEHUs JIOJDKEH UMETh
BCTPOEHHOE MPOTPAMMHOE
obecrieueHre Ha

OCHOBE OIlepalluOHHOU
cucteMsl Linux,
MTO3BOJISIOIIEE
OCYIIIECTBISATh

HACTPOWKY CUCTEMBI
MalIMHHOTO O0y4YeHUs
MapaMeTpPOB HEHPOHHBIX
ceTeil st OOHapyKEeHUs
00BEKTOB, OIPENIECTICHUS UX
napaMeTpoB U
JaTbHEUIIen
UJCHTH()UKAIIH.




KosnuecTBo exuHUL 1151
001eo0pa3oBaTeIbHbIX

KoJsinuecTBo exnHun st
0011e00pa3oBaTEeNbHbBIX

Ne HaumenoBaHue Kparkue npumepHbIe opraHu3anmii, He D ———
oﬁopyuonamm TCXHUYCCKHUE XaPAKTEPUCTUKH ABJAIOIINXCHA
MAJIOKOMILTEKTHBIMH, e/1. MAJOKOMILUICKTHBIMU, €.
H3M. H3M.
KommiekT nomken
obecrieunBaTh
BO3MOKHOCTb U3YUYEHUS
OCHOB
pa3paboTKu MPOrpaMMHBIX
Y armapaTHhIX KOMILIEKCOB
MHKEHEPHBIX
CHCTEM, peleHnid B cepe
"UnaTepHeT Bemeit", a
TaKXe pelIeHUu! B
00J1acTH POOOTOTEXHUKH,
HCKYCCTBEHHOTO
MHTEJUIEKTa U MAIlIMHHOTO
o0y4eHUsI.
KomnbrorepHoe
o0opynoBaHme
dopm-dpakTop: HOYTOYK;
KecTkas, HeoTKIIIOYaeMast
KJIaBHaTypa: HaJIU4UE;
Pycckas packiiagka
KJIaBUATYyphl: HATUYUE;
Jlnaronane 5KkpaHa: HE
MeHee 15,6 g1oiiMoB;
Paspemenne skpana: He
1 HoytOyx menee 1920x1080 3 mr. 2 wr.

ITUKCEIICH;

KonuuecTBo siaep
mporieccopa: He MeHee 4;
KonnuecTBO IIOTOKOB: HE
MeHee §;

basoBas TakToBas yacTtoTa
mporiieccopa: He MeHee |
[T,




MakcrumanbHas TaKTOBAast
4acToTa Mpolieccopa: He
menee 2,5 I'T;
Ksur-nmamsrts npoueccopa:
He MeHee 6 MOaiiT;

OO0BeM yCTaHOBIICHHOM
OINEpaTUBHOM NaMATH: HE
MeHee 8 ['0aiiT;

O6bem noaiepKUBaeMoit
ONepaTUBHON MaMATH (715
BO3MO>KHOCTH
paciMpenus ): He MeHee 24
I'Gaiir;

O6bem Hakonutensa SSD:
He meHee 240 ['0aiiT;
Bpemst aBToHOMHOM
paboThl OT OaTapeu: He
MeHee 6 4acos;

Bec HoyTOyKa ¢
YCTaHOBJICHHBIM
AKKyMYJIATOpOM: He Ooiee
1,8 kr;

Buemnuit uarepdeiic USB
cta”aapTa He Huxe 3.0: He
MEHee Tpex

CBOOOTHBIX;

Buemnnit uarepdeiic LAN
(ucrionb3oBaHMe
MEPEXOTHUKOB HE
MPEyCMOTPEHO): HAINYHE;
Hannune monynen u
uHTepdeiicoB
(uconb30BaHUE
MEePEXOTHUKOB HE
npeaycMoTpeHo): VGA,
HDMI,

becripoBoanast cBsizp Wi-
Fi: Hanmnuume ¢ moaaep kKot




crannapra IEEE
802.11n unu coBpeMeHHeE;

KonmyecTBo exmHAI 115
001eo0pa3oBaTeIbHbIX

KoanyecTBo eqmHAI 115
001meo0pa3oBaTebHbBIX

Ne HaumenoBanue Kpatkue npumepHbIe OpraHu3auui, He D ——
000py10BaHuUsI TeXHHYECKUE XaPAKTEPUCTUKH | ABJIAIOIIUXCH
MAJIOKOMILTEKTHBIMH, €/l MaJOKOMIUICKTHBIMH, €/1.
H3M. H3M.
Web-kamepa: Hanuuue,
Manunynsitop "Mbib":
HaJIM4ue;
IIpenycranoBneHHas
OIlepalOHHasl CUCTEMA C
rpaguIecKumM
I10JIb30BATEIbCKUM
uHTepdercoM,
obecrieunBaromas padboTy
pacnpoCTpaHEHHBIX
00pa3oBaTeIbHBIX U
00I11€CUCTEMHBIX
IIPUJIOKEHUN: HAJIM4HE.
Tun ycrpoictea: MOY
(pyHkuMM nevaru,
KOIIMPOBAHUS,
CKaHHUPOBAHHUA);
dopmat Oymaru: He MEeHee
A4,
2 M®YV (mpunrep, LIBeTHOCTB: YepHO-OeIbIi; | e | e
CKaHep, KOIup) TexHosorus nevaru: ' '
Ja3epHast
MakcumanbHoe
pa3pelleHue evaTu: He
menee 1200x1200 Touek;
Hurepdeiicer: Wi-Fi,
Ethernet (RJ-45), USB.
TABJIUIIA Ne2

MMPO®UJIbHBIV KOMILIEKT OGOPYJIOBAHU S




KoaudecTBo eqMHuUIl A5

npoGuWILHOTo KoanyecTBO eIMHUI 151
KOMILIEKTA npopuILHOTO
Ne HaumenoBanue Kpatkue npumepHbIe (o0meodpa3oBaTe/bLHbIE KOMILJIEKTA
oﬁopyuonamm TEXHUYECCKHE XaPAKTCPUCTUKH OpraHusanvu, He (MaJlOKOMH.]IeKTH])Ie
ABJIAIOHNIUECH 06me06pa3OBaTenbﬂme
MaJIOKOMlIJIeKTHbIM), 0prann3aunn), €. U3M.
ell. U3M.
BA30OBAJSI
(OBSA3ATEJIBHASA
YACTb)
EcrecTrBeHHOHay4YHast
HANPaBJIEHHOCTh
ObecneunBaet
BBITIOJIHEHHE
1abopaTopHBIX paboT Ha
ypOKax 1o OHOJIOTHH B
OCHOBHOM IIKOJIE U
MPOEKTHO-
HCCIIEI0BATEIbCKOM
JEeATEIbHOCTH yUYaIIuXcsl.
Kommaexramust:
becipoBoaHOI
MYJIbTHUIATYHK TTO
OMOoJIOTHH C 6-10
Hudposast maboparopust
BCTPOCHHBIMU JaTYUKAMU:
1. 110 OMOJIOTHUH 3 mT. 2 MIT.

(yueHuueckas)

JlaTuMK BIaXXHOCTH €
Jarna3oHOM U3MEPEHHUs
0...100%

JlaT4ymK OCBEHIEHHOCTH C
Mana3oHOM U3MEPEHMsI HE
yxe geM oT 0 10

180000 nx

Hatuuk pH ¢ nnanazonom
U3MEpPEHUS HE YK€ YEM OT
0 no 14 pH

JlaTumk TemrepaTypsl C
arna3oHOM U3MEpEeHHUsI He
yke yeM oT -20 1o




+140C

Jatauk
3JEKTPOIPOBOAUMOCTH C
rarna3zoHaMy U3MEpPEHUs
He yxe 4yeM ot 0

1o 200 mxCwm; ot 0 10 2000
MKCwM; ot 0 1o 20000 MxCMm
JlaTuuk Temneparypsl
OKpY>Karollen CpeJibl C
Marna3oHOM U3MEpEeHHUsI He
yxke ueM ot -20 1o +40
AKceccyaphl:

Kabens USB
COETUHUTEIbHBIH
3apsiiHOe YCTPOMCTBO C
kabenem miniUSB

USB Apnanrep Bluetooth
4.1 Low Energy

Kpatkoe pykoBoJCTBO 110
IKCILTyaTaIuu UPPOBOMA
nabopaTopun

Hudposas Buneokamepa ¢
METAIITUYECKUM ITAaTHBOM,
paspelnieHue He

menee 0,3 Mnukc
[IporpammHuoe
obecrnieueHue
Mertoanueckue
pexkoMeHtauuu He Menee 30
pabort

YnakoBka

HaumenoBanue
00opy10BaHusI

Kpatkue npumepHbIe
TeXHHYeCKHe XapaKTepHCTHKHU

KoauuecTBo equnun st
NpoPHILHOTO
KOMILJIEKTA
(o01meodpa3zoBaresibHbIE
OpraHu3anuu, He
SIBJISIIOIIHECST

KoanuecTBo emmHAL 115
NpoPHILHOrO
KOMILJIEKTa
(MaJIOKOMILJIEKTHBbIE
o0meodpazoBaTeIbHbIE
OpraHu3amuu), e. u3M.




Ma.]'lOKOMl'lJ'leKTHLIM),
¢1. U3M.

Hanuune pycckos3p4HOTO
caiiTa MoJJIePKKH,
HaJIMYue BUAECOPOIUKOB.

[udposas nadopaTopus
10 XUMUH (yueHHUYecKasi)

OO0ecneurBaeT BHIIOJIHCHUE
1ab0paTOPHBIX padoOT 1Mo
XHMMHH Ha ypOKax B
OCHOBHOM IIKOJIE U
MPOEKTHO-
HCCIIEA0BATEILCKOMN
JIEATEIIbHOCTH y4aIlUXCsl.
Komruiexkrarus:
becnipoBoanoM
MYJIbTHIATYUK 110 XUMUU C
4-Ms1 BCTPOCHHBIMU
JIaTYNKaAMH:

Jatuuk pH ¢ quanazoHom
U3MepeHus He yxxe 4yem oT 0
1o 14 pH

JlaTauk BBICOKOM
TEeMIIepaTypbl
(TepmornapHbIii) €
JIMara3oHOM U3MEPEHHUS

He yxe ueM ot -100 1o
+900C

Jatuuk
ANEKTPONPOBOAUMOCTH C
JMara3oHaM U3MEpPEHUs
He yxe yem ot 0

10 200 MmxCwm; ot 0 mo 2000
MKCM; ot 0 10 20000 MkCwm
JaTuuk TemriepaTypbl
TJIATUHOBBIA C IMaNIa30HOM
HU3MEPEHHS HE YKE YeM

ot -30 1o +120C
OTtnenbHbIC TaTUYNUKU:
JlaTamk onTHYEeCKOU

3 .

2 IIT.




TJIOTHOCTH 525 HM
AKceccyaphl:

Ka6enr USB
COETMHUTEIbHBII
3apsiiHOE YCTPOMCTBO C
kabenem miniUSB

USB Apnanrep Bluetooth
4.1 Low Energy

Kpartkoe pykoBoACTBO 110
AKCIUTyaTaluu HUPpoBoit
nabopaTopuu

Ha6op nabopaTopHoit
OCHACTKHU

[IporpammHuoe
obecrnieueHue
Mertonnueckue
pexomeHanuu He meHee 40
pabor

Hanuuue pycckosi3piaHOrO
caiTa NOAJIEPKKH
Hanuuue BuaeOpOInKoB.

KoauyecTBo eqMHuUI A5

npoGUILHOrO KoanyecTBo eqMHHUIL A5
KOMILUIEKTA l'[pO(l)ﬂJ'l]:]-lOl"O
Ne HaumenoBanue Kpatkue npumepHbIe (o0meodpa3oBaTebLHbIE KOMILJIEKTAa
oﬁopyaosalmﬂ TEXHUYCCKHUE XaPAKTEPUCTUKH OpraHusanvu, He (MaJ’lOKOMl’IJ’IeKT]—[LIe
SIBJISTIOLIHECST ofureodpa3oBaTeIbLHbIE
MaJ'[OKOMl'[.]'IeKTHbIM), opranmaunu), €. U3M.
ell. U3M.
ObecneunBaeT
BBIITIOJITHEHUE
SOKCIIEPUMEHTOB 10 TEMaM
Hudposas maboparopust Kypca pU3HKH.
3. no ¢uzuke Kommiexranus: 3 mr. 2 mr.
(yuenuueckas) becnipoBoaHOM

MYJIIBTUIATYUK 110 (1)1/13I/IK6
¢ 6-10 BCTPOEHHBIMU
JaTYUKaMMU:




[MudpoBoii maTumk
TEMIEPATYPHI C
JUATIa30HOM U3MEPEHUS He
YK€ 4eM OT -

20 mo 120C

Hudposoii gaTunk
a0COJIFOTHOTO JIaBJICHUS C
JUana30HOM U3MEPEHUS He
yxke yem ot 0 no 500 kIla
JlaTunK MarHUTHOTO TMOJIst
C AMana3oHOM U3MEpEHUs
He yxe yeM oT -80 10

80 mTn

JlaTuuk HarnpsHKeHUs ¢
JMara3oHaMu U3MEpPEHUs
HE y)Ke yeM ot -2 10 +2B ;
oT -5 go +5B; ot -10 Ho
+10B; ot -15 no +15B
JlaTuuk TOKa HE yKe yeM
oT -1 mo +1A

JlaTuuk akcenepoMeTp ¢
MOoKa3aTeJIsIMU HE MEHEe
gyem: +2 g; +4 g; £8 g
OTtaenpHbIE yCTPOUCTBA:
USB ocuumorpad He
MeHee 2 kanana, +/-100B
AKkceccyapsl:

Ka6ens USB
COEMHUTEIIbHBIN
3apsiiHOE YCTPOMCTBO C
kabenem miniUSB

USB Apnanrep Bluetooth
4.1 Low Energy
KoHncrpykrop mis
MIPOBECHUS
IKCIIEPUMEHTOB

KpaTkoe pykoBOACTBO 110
AKCIUTyaTaIuu UGpPOBOM




nabopaTtopuu
[IporpammHuoe
oOecrieueHue
Metognueckue
pexomenanuu (40 pador)
Hannuue pycckos3pI4HOTO
caiTa NOAJEePKKHU
Hayimuue BUAEOPOIIMKOB.

KomnbrorepHoe

o0opyaoBaHue

4. HoytOyk ®opm-dakTop: HOYTOYK; 3 mr. 2 wWrT.
KoauuecTBo equHum 1Ist
npo¢uibLHOro KoanyecTBo eqMHHIL A5
KOMILJIEKTAa npo¢uILHOrO

No HaumenoBanue Kparkue npumepHbie (o0meodpa3zoBare/ibHbIE KOMILJIEKTAa

h o0opynoBaHus TeXHHYeCKHe XapAKTePUCTUKU | OPraHU3alMu, He (MaJIOKOMILIEKTHbIE

ABJAIOIIHECHA
Ma.]'IOKOMHJ'IeKTH])IM),
€. U3M.

o01meo0pazoBaTebHbIE
OpraHu3anuu), el. u3M.

Kectkas, HeoTKIIFOUaeMas
KJIaBUATypa: HAJINYNUE;
Pycckas packianka
KJIaBUATYPBI: HATUYUE;
JlnaroHane sKpaHa: He
MeHee 15,6 1I0MMOB;
Pazpemenne sxpana: He
Mmenee 1920x1080
MMUKCEIIEH;

KomnuectBo saep
npoiieccopa: He MeHee 4;
KonmduecTBO MOTOKOB: HE
MeHee §;

ba3oBas TakTOoBas yacTora
npoiieccopa: He MeHee |
IT;

MakcuManbsHas TaKToBast
4acToTa ImpoIeccopa: He
menee 2,5 I'T'm;




Kam-nmamsarts npoueccopa:
He MeHee 6 MOaiiT;

O0beM ycTaHOBIICHHOMN
OIlepaTHUBHON MaMSITHU: He
MeHee 8 ['0aiit;

O0BeM noIep)KUBaEMOI
OTIepaTHUBHOM MaMSTH (ISt
BO3MO>KHOCTH
pacmupenus): He MmeHee 24
I"GaiiT;

O6wem nakonmrenst SSD:
He MeHee 240 ["0aiiT;
Bpems aBToHOMHOMI
paboThI OT OaTapeu: He
MeHee 6 4acosB;

Bec noytOyka ¢
YCTaHOBJICHHBIM
aKKyMYIIITOpOM: He Ooliee
1,8 xr;

Buemnnit unrepdeiic USB
cTanjapta He Huxke 3.0: He
MEHee Tpex

CBOOOJIHEBIX;

Buemnnit uarepdeiic LAN
(uctosp30BaHUE
MEPEXOTHUKOB HE
IPESYCMOTPEHO): HAINYHE;
Hanuuue monyieit n
uHTepdeiicoB
(uctosp30BaHUE
MEePEXOTHUKOB HE
npeaycMoTpeHo): VGA,
HDMI,

becnipoBoHast cBsi3b Wi-Fi:
HaJIMYUE C MOAIePIKKON
crangapra [EEE

802.11n unu coBpeMeHHeE;
Web-kamepa: Hanuuue,




Manunynsatop "Mpimb":
HaJIN4HE;

[IpenycranoBieHHas
OIlepallMOHHAs CUCTEMA C
rpadu4ecKuM
I10JIB30BATEIbCKUM
uHTEepdeiicom,
obecrieunBaromnias padboTy
pacIpoCTpaHEHHbIX
00pa3oBaTeNbHBIX U
00IIIECUCTEMHBIX
MIPUITOKEHUI
KoanuecTBo CAUHUI JIs1
Hqu)I/lJ'I])HOl"O KoauuecTBo CAUMHUI NJI
KOMILJICKTA HpO(l)l/IJIbHOFO
Ne HaumeHnoBanue KpaTKne NMPpUMEPHLIE (oﬁmeoﬁpamBaTe.m,m,le KOMILICKTA
o0opynoBaHust TeXHHUYECKHE XaPAKTEePUCTUKH | OPraHu3aluM, He (MaJI0KOMILIEKTHbIE
AIBJISIIOLLIM eCS o0ueo0pasoBaTe/bHbIE
MaJI0OKOMILJIEKTHBIM), OpPraHu3aluu), el. U3M.
€. U3M.
HaJm4ue.
Tun ycrpoiictea: MOY
(pyHKIIMM TeyaTH,
KOIUPOBAHU,
CKaHHUPOBAHHUS);
®opmat Oymaru: He MeHee
A4;
5 M®YV (nmpunrep, ckasep, L[BeTHOCTB: YepHO-OebIi; | e 1 e
' KOIUD) TexHonorus neyaru: ' '
JazepHas
MakcumansHoe
paspelieHue neyaTu: He
menee 1200%1200 Touexk;
Wnrepdeiicer: Wi-Fi,
Ethernet (RJ-45), USB.
JOINIOJIHUTEJIBHOE

OBOPYJAOBAHME




EcrecTBeHHOHay4YHas
HANPABJIEHHOCTh

Hudposas maboparopust
1o OuoJsioruu
(yueHunueckas)

OO0ecmeunBaer
BBITIOJIHEHHE
nabopaTopHBIX paboT Ha
ypOKax 1o OMOJIOTUH B
OCHOBHOM IIIKOJIE U
MPOEKTHO-
HCCIIeI0BaTEIbCKOM
JIEATEIIbHOCTH y4YalluXCsl.
Kowmmnekrammus:
becnipoBoaHoit
MYJIbTUAATUUK 110
OHoJI0ruu ¢ 6-10
BCTPOCHHBIMH JIATYUKAMH:
JlaTamk BIa)KHOCTH C
JTMANa30HOM U3MEPEHHUS
0...100%

JlaT4ynK OCBEHIEHHOCTH C
JIMaa3oHOM U3MEPEHUs HE
yxke yem o1 0 10

180000 nx

Jatuuk pH ¢ nnanazonom
WU3MEPEHUS HE YK€ YEM OT
0 o 14 pH

JlaTuuk TemMiepaTypsl C
JTMAra30HOM U3MEPEHUsI HE
yxke yeM ot -20 1o

+140C

JlaTuuk
AIEKTPOIPOBOANMOCTH C
JMana3oHaMHu U3MEpPEHUs
He yxe yeM ot 0

1o 200 mxCwm; ot 0 10 2000
MKCwm; ot 0 10 20000 MxCwm
JlaTuuk TemmepaTypsl
OKpY>Karollen CpeJibl ¢
JIMANa30HOM U3MEPEHUsI He

1 mrr.

1 mrr.




yxke ueM ot -20 o +40
AKceccyaphl:

Ka6ens USB
COETUHUTENbHBIN
3apsiiHOe YCTPOMCTBO C
kabenem miniUSB

USB Ananrep Bluetooth
4.1 Low Energy
Kpartkoe pykoBoACTBO 110
JKCILTyaTaluu HUPPOBOii
nabopaTopuu

KoanuecTrBo eqmHuI A5

npo¢uibLHOro KoaunuyecTBOo equHHIL 1151
KOMILJIEKTAa npoGUILHOrO

Ne HaumenoBanue Kpatkue npumepHbIe (o0meodpa3oBaTebHbIE KOMILJIEKTA

060py}10BaHl/lﬂ TCEXHUYCCKHUE XaAPAKTEPUCTUKH OpraHusanvu, He (MaJ’[OKOMl’[J’IeKTHLIe

ABJIAIOIIHECH oﬁmeoﬁpasonaTem,m,le
MaJ'lOKOMHJIeKTHBIM), 0prann3aunn), €. U3M.
€. U3M.

udposas Buacokamepa ¢

METALITNYECCKUM

LITATUBOM, Pa3peIIEHUE HE

menee 0,3 Mnukc

IIporpammHoe

obecrieueHune

Metoauueckue

PEKOMEHJALINY HE MEHEE

30 pabort

YnakoBka

Hannuune pycckos3p14HOTO

caiiTa MoJIepKKH,

HAJIMYUE BUIECOPOIUKOB.

OOGecneunBaeT BHITIOJIHCHHE
71a0opaTOpHBIX PaboOT MO
2 [Mudposas maboparopust XUMHUH Ha ypOKax B 1 e, | e

M0 XUMUH (yueHHUYecKas)

OCHOBHOM IIIKOJIE U
MPOEKTHO-
HUCCIIENOBATEILCKOMN




JIeATETbHOCTH yYalIuXcsl.
Kommnekranus:
becnipoBoaHOM
MYJIbTUIATYUK TTO XUMUH C
4-Ms BCTPOEHHBIMU
JIaTYNKAMHU:

Haruuk pH ¢ auanazonom
u3MepeHus He yxe uem ot 0
1o 14 pH

JlaTuuk BBICOKOM
TEeMIIepaTypbl
(TepMomapHbIii) ¢
JIMAIra30HOM U3MEPEHUS

He yxe yeM ot -100 o
+900C

JlaTunk
AJIIEKTPONPOBOJAUMOCTH C
JIMana3oHaMu U3MEPEHUs
He yxe yem ot 0

10 200 MmxCwm; ot 0 1o 2000
MKCwMm; ot 0 10 20000 MxCm
JaT4uuk TemrepaTypbl
TJIATUHOBBIA C TMana30HOM
WU3MEPEHHUS HE YKE YeM

ot -30 mo +120C
OTnenpHbIE JaTYNKU:
JlaT4nk onTUYeCKOU
IJIOTHOCTH 525 HM
AKkceccyapsl:

Kabens USB
COEMHUTEIIbHBIN
3apsgHOE YCTPOUCTBO C
kabenem miniUSB

USB Apantep Bluetooth
4.1 Low Energy

Kpartkoe pykoBoaCTBO 11O
AKCILTyaTaIuy MUQpoBOi
naboparopuu




Hab6op nmaboparopHoit
OCHACTKH

IIporpammuoe
obecnieyeHne
MeTtoamueckue
pekomeHanuu He menee 40
pabor

Hanuyue pycckos3paHOTO
caiTa NOJJICPKKH

KosunyecTBo equMHUI 115

npopuILHOrO Konu4yecTBo equHun st
KOMILJIEKTA npoGUILHOrO
Ne HaunmenoBanue Kpatkue npumepHbIe (o0meodpa3zoBaTebLHbIE KOMILJIEKTA
obopynoBaHus TeXHHYeCKHe XaPAKTEPHCTHKH | OPraHU3aluy, He (MaJI0KOMILIEKTHBIE
ABJISIOIIHecs od1eodpa3oBaTeibHbIE
MAJIOKOMILIEKTHBIM), OpraHU3aNuM), . H3M.
e/l. U3M.
Hanuuue BUI€OpOIUKOB.
ObecnieunBaeT
BBITIOJIHEHNE
SKCHEPUMEHTOB 10 TEMaM
Kypca GpU3MKH.
Kommrekranus:
becnipoBoaHOM
MYJIbTHIATYUK 110 (PU3UKE C
6-10 BCTPOCHHBIMH
JaTYNKaMHU:
[Mudposas nadbopaTopust .
3. o ¢pu3nKe Hngposoid paramx 1 . 1 .

(yuenunueckas)

TEMIIEPATYPHI C
Jana3oHOM U3MEpPEHUS He
YK€ 4eM OT -

20 no 120C

[Mudposoit gaTunk
abCOIIIOTHOTO AABICHUS C
JMana30HOM U3MEPEHUS He
yxke yem ot 0 no 500 kIla
JlaTyuK MarHUTHOTO MOJIS C
JMana3oHOM U3MEpPEHUS He




yxe yem oT -80 1o

80 mTn

JlaTuuk HarpsHKeHus ¢
JUana3zoHaMH U3MepeHUs
HE y)Ke ueM ot -2 10 +2B ;
oT -5 1o +5B; ot -10 10
+10B; ot -15 no +15B
JlaTuuk TOKa HE yKe 4yeM
oT -1 mo +1A

JlaTuuk akcenepoMeTp ¢
[I0KAa3aTeJIsIMU HE MEHEe
yeM: +2 g; +4 g; £8 g
OTtaenbHbIE yCTPOUCTBA:
USB ocuumnorpad He
MeHee 2 kaHaia, +/-100B
Akceccyapsl:

Ka6ens USB
COETMHUTENbHBII
3apsiiHOE YCTPOUCTBO C
kabenem miniUSB

USB Apnantep Bluetooth
4.1 Low Energy
KoHncTpykTop ans
IIPOBECHUS
JKCIIEPUMEHTOB

Kparkoe pykoBOACTBO 11O
HKCIUTyaTalu HuppoBon
naboparopuu
IIporpammuoe
obecrnieueHue
Meroauueckue
pexomenaiuu (40 pabor)
Hanuuune pycckosi3p14HOTO
caiTa NoJJIepKKH
Hanuuue BUAEOpOINKOB.

Hudposas maboparopust
o pU3NOIOTUN

ObecneunBaeT NpoBeiCHNE
UCCIIEIOBAHMSI 10
(GYHKIIMOHUPOBAHUIO

1 mrT.

1 mT.




YeJIOBEUECKOr0 OpraHn3Ma.
Kommnekranus:
becnipoBoaHoOM
MYJIBTHIATYUK

HaumenoBanmue
o0opynoBaHust

Kparkue npumepHbie
TeXHHYeCKHe XapaKTepUCTUKH

KoanuecTBo eqmHun ais
npo¢ujILHOro
KOMILIEKTa
(o01meoOpa3oBaTebHbIE
OpraHu3anuu, He
SIBJISTIOILIMECS
MaJIOKOMILJIEKTHBIM),
e/l. M3M.

KoanuecTBo eqmHuUI 115
npo¢uILHOro
KOMILIEKTAa
(MaJIOKOMILJIEKTHbIE
o01meo0pa3oBaTebHbIE
OpraHu3auuu), el. u3M.

(mpoubHBIN ypOBEHB)

110 pU3MO0JIOTUH C 5-10
BCTPOEHHBIMM JaTYUKaMHU:
JlaT4MK apTeprUaIbHOIO
nasneHus (0...250 mm pr.
CT.)

JlaTuuk mysbca ¢
JMarna3oHOM U3MEpEHUsI He
yxke ueM ot 30 1o 200
yII/MHAH

JlaTuuk Temneparypsl Tena
C IMara30HOM U3MEpEeHus
HE yXe 4eM oT +25 10
+40C

JlaTuuK 4acTOTHI JbIXaHUS
C IMara3o0HOM U3MEpEeHus
He yxe 4eM ot 0 110

100 1uksI0B/MUH

JlaTuuk yCKOpeHus ¢
nokazaresnsimMu +2 g; +4 g;
+8g

OtnenbHBIE YCTPOHCTBA:
Hatuuk OKI ¢
Jarna3oHoOM U3MEpEeHUsI He
yxke yeM oT -300 o +300
MB)

Jaruuk pH ¢ nuanasonom




U3MEPEHUS HE yXKE YEM OT
0 no 14 pH

JlaTuuk cunomep ¢
JIMAINla30HOM U3MEPEHHUS HE
yxke ueM ot -40 o 40 H
JlaT4MK OCBEIIEHHOCTH C
JTUANa30HOM U3MEPEHHUSI HE
yxe yeM ot 0 10

180000 nx

AKceccyaphl:

Kabens USB
COEIMHUTEIIbHBIN
3apsiiHOE YCTPOMCTBO C
kabenem miniUSB

USB Apnanrep Bluetooth
4.1 Low Energy
Koncrpyxrop st
MIPOBEACHUS
JKCIIEPUMEHTOB

Kparkoe pykoBoACTBO 110
IKCILTyaTaIuu [UPPOBOMA
nabopaTtopuu
[IporpammHuoe
obecrieyeHne
MeTtoamueckue
PEKOMEHIallui HE MEHEe
20 pabot

Hannune pycckosspraHOrO
caiiTa HOAJEPKKU
Hannune Buaeopoamkos.

udposas nadopatopus
0 SKOJIOTUH

ObecnieunBaeT NpoBeICHNE
y4eOHOT0 PKOJIOTHIECKOTO
MOHHTOPHHTA
WHCTPYMEHTAIbHBIMH
metoaamu. Habop
MPUMEHSIETCS TIPH
W3YYCHHUH

9KOJIOT'MH, OMOJIOTHH,

1 mrr.




XMMUH, reorpaduu u
IIPUPONOBEACHHUS, & TAKKE
JUISL

WHIVBUAYaAJIbHBIX
UCCIIE0BAHUS U IPOCKTHOU
JESATEIIBHOCTH
IIKOJIbHUKOB.

KosuyecTBo eqMHuUI A5

npopuILHOrO KosmyecTBo equHuL 1151
KOMILJIEKTA npo¢ujILHOrO

Ne HaunmenoBanmue KpaTtkue npumepHbIie (o0meodpa3zoBaTebHbIE KOMILJIEKTA

- o0opyaoBaHus TeXHHYeCKHe XapaKTEePHCTHKH | OpPraHu3aium, He (MaJIOKOMIJIEKTHBIE

SIBJISTIOIIHECST o01meodpa3oBaTeabHbIe
MaJIOKOMILIEKTHBIM), OpraHu3anum), ei. u3M.
e/l. U3M.

Komruiekranus:

becnipoBoaHoOi1

MYJIbTHAATYUK I10

9KOJIOIT'HYCCKOMY

MOHHUTOPHHTIY C 8-10
BCTPOEHHBIMM JaTYUKAMMU:
JlaTuuk HUTPAT-UOHOB
JlaT4MK XJIOPUI-HOHOB
Hatuuk pH ¢ nuamnasonom
u3MepeHus He yxxe 4yem oT 0
no 14 pH

JlaTyuK BIaXKHOCTH C
JUarna3oHOM U3MEPEHHUS
0...100%

JlaTuuK OCBEIIEHHOCTH C
JIMANla30HOM U3MEPEHHUs HE
yxke ueM ot 0 1o

180000 nx

JlaTuuk TeMneparypsl ¢
JIMANla30HOM U3MEPEHHUs HE
yxke yeM oT -20 1o

+140C

JlaTuuk




3IEKTPONPOBOAUMOCTH C
JMana3oHaMH U3MEPEHUS
He yxe yeM ot 0

1o 200 mxCwm; ot 0 o 2000
MKCwMm; ot 0 1o 20000 MkCwMm
JlaTauk TeMIepaTypsl
OKpY>Karollen Cpe/ibl C
JMAnia30HOM U3MEPEHHUSI HE
yxke yem oT -20 no +50C
OTtnenpHBIC TATYUKHU:
JlaTyuk 3ByKa ¢ pyHKIKEH
WHTETPUPOBAHUS C
JTMANa30HOM U3MEPEHHUS
4acTOT HEe MeHee yeM oT 50
I'm no 8 xI';

JlaT4MK BIAQKHOCTH TTOYBBI
C IMarna3oHOM H3MEpPEHUs
He yxe yeM ot 0 10

50%

JlaTumK KuCIopoja ¢
JTMANa30HOM U3MEPEHUS OT
0 o 100%

Jlatunk onTuyeckoin
IJIOTHOCTHU 525 HM

Jlatunk onTuyeckoin
mioTHOCcTH 470 HM

JlaTuuk TypOuIUMETp C
JTMANia30HOM U3MEPEHUsI HE
yxke ueM oT 0 7o 200

NTU

JlaTuuk okucH yriepoja ¢
JTMATNia30HOM U3MEPEHHUsI HE
yxke uem ot 0 1o 1000

ppm

Akceccyapbl:

Kabens USB
COEJIMHUTEIIbHBIN (2 1mT.)




HaumMmeHnoBanue
000opya0oBaHust

KpaTtkue npumepHbie
TeXHHYeCKHe XapaKTePUCTHKHI

KoaunvecTBo equMHuL A4
NpoPHILHOrO
KOMILJIEKTa
(o0meoopa3zoBaTe/bHbIE
OpraHu3anum, He
SIBJISTIOIIHECST
MAaJIOKOMILIEKTHBIM),
e/l. U3M.

KoauuecTBo exmunn st
NpoPHILHOrO
KOMILJIEKTa
(MaJIOKOMIJIEKTHBIE
o0eo0pa3oBaTebHbIe
OpraHu3anum), ei. u3M.

3apsiiHOE YCTPOUCTBO C
kabenem miniUSB

USB Apanrep Bluetooth
4.1 Low Energy
Crepxensb ist
3aKpEIJICHHs IaTYMKOB B
ITaTUBE

Kpatkoe pykoBoJCTBO 110
IKCILTyaTaIuu MUPPOBOMA
nabopaTopun
[IporpammHuoe
obecrnieueHue
Meroanueckue
pEKOMEHIallii HE MEHEe
20 pabort

YnakoBka

Hannuue pycckos3paHOTO
caiiTa MmoAIepKKH,
HaJU4Ke BUICOPOJIUKOB.

Muxkpockon nuppoBoi

Tun Mukpockona:
OMOJIOTUYECKHIA
Hacanka mukpockomna:
MOHOKYJISIpHas
Ha3nauenue:
1a00paTOPHBIHA
Meton ncciaeqoBaHus:
CBETJIOE T10JIE
Marepuan ONTHKU:
ONTUYECKOE CTEKJIIO
VYBenuueHne MUKpPOCKOIIa,
kpat: 64 — 1280

1 mrr.

1 mrr.




Oxynsaper: WF16x
OOpexTuBHL: 4%, 10X, 40xs
(moanpy>XKMHEHHBIH)
PeBonbBepHast royioBKa: Ha
3 oO0BeKkTHBA

Tun moACBETKU: 3epKajio
HIIM CBETOIUO/
PacmosioxxeHue MoacBETKH:
BEPXHSISI U HUKHSIS
Marepuan kopiryca:
METaJLI

[IpenMeTHBIN CTOJIMK, MM:
90

WUcrounuk muranus: 220
B/50 T

Ywucao meranukcenei: 1

B nHabGop BXoasT BeChl
J1abopaTOpHbBIC
anextpornsie 200 T,
CIUPTOBKA

nabopaTopHasi, BOPOHKA
KOHUYecKasi, MaJouka
CTeKJIsIHHasI, mpodupka [1X-
14 (10 mTyk), cTakaH

7. Ha6op OI'D no xumun . I . I .
BBICOKHI ¢ HOcrkoM BH-50
C MeTKoH (2 mTyKn),
HWIAHAP U3MEPUTEIIbHBIN
2-50-2 (CTeKIsTHHBIN, C
MPUTEPTON KPBIIIKOH),
LITaTUB /7151 TPOOMPOK Ha
10 rHE3 1, 320KUM
IPOOUPOYHBIH, IINATEIb-
KoJsmuecTBo exuHUL 1151 KosnuecTBo equHUL 1151
npo¢ujibLHOro npo¢ujILHOrO
Ne HanmenoBanmue KpaTkue npumepHbie KOMILTEKTA KOMILJTEKTA
00opyaoBaHus TeXHUYeCKHue XapakrepucTuku | (o0ueo0pa3oBaTeibHbIe (MaJIOKOMILIEKTHbIE
OpPraHu3auuy, He o0meo0pa3oBaTebHbIC

ABJAIOIINECHA

OpraHu3auuu), ea. u3M.




Ma.]'lOKOMl'IJ'leKTHLIM),
¢1. U3M.

noxedka (3 mTyku), Habop
(h1aKOHOB JUIS XpaHEHUs
pPacTBOpPOB U

peakTHBOB (00BEM
¢dnaxona 100 mi - 5
KOMIUJIEKTOB 110 6 HITYK,
o0beM

¢dnaxona 30 mi - 10
KOMIUIEKTOB 110 6 MITYK),
UWIAH]IP U3MEPUTETHHBIN
C

HocukoM 1-500 (2 mrykn),
crakaH Beicokuit S00 mu (3
HITYKH), HA0Op

epiueii 17151 MBIThS TOCYbI
(epur yTst MBITBSI IPOOHPOK
- 3 WITYKH, epul Ams
MBITbSI KOJIO - 3 IITYKH),
xanat 0enbIid x/0 (2
HITYKH), IEpYaTKU
PE3UHOBBIE

XUMUYECKHUE CTOMKHE (2
IITYKH), OYKH 3alTUTHBIE,
¢GunabTpEl OyMaXKHbIE

(100 mryk), roprouee nmus
crupToBok (0,33 m).

B cocraB Habop BXozsT
PEaKTUBBI: ATTFOMUHUM,
’KeJe30, COIsIHAs KUCIIOTa,
METHIIOPAHK,
denondrarenH, aMMuax,
MIEPOKCH]T BOIOPO/IA,
HUTpAT

cepebpa u apyrue; B
o01eit cnoxxHocTH - 44
pa3INYHBIX BEIIECTB,




HCIOJIb3YEMBIX IS
COCTaBJICHHS KOMILJICKTOB
PEaKTUBOB IIPU
MPOBEJICHU U
9K3aMEHAIIMOHHBIX
SKCIIEPUMEHTOB 110 KypCy
ITKOJILHOU XUMHUH.

VYyeOHnas nabopatopust
110 HEHPOTEXHOJIOTHH

B cocrtaB Bxoasr:

Cencop Tun 1 e menee 1
IIT., 00eCcIIeYnBaeT
BO3MO>XHOCTh PETHUCTPAIIUU
CUTHAJIA 3JIEKTPUUECKOMN
AKTUBHOCTH MBIIIIII
(3TEKTPOMHUOTPAMMBI,
OMI).

Perucrpanus nomkHa
OCYILECTBIISICTCS
HEUHBA3UBHO, CYXHUMH
AJIEKTPOJIaAMHU.
B03MOXHOCTBIO KpeIIeHUS
K PYKE 4eJIOBEKa, 4TO
JOJI’KHO JaBaTh
BO3MOYXHOCTh
pPETUCTPUPOBATH
AIIEKTPUIECCKYIO
AKTUBHOCTH MBIIIIIIBI B
obacTu, HaJ KOTOPOM
pacrosaraeTcsi KperieHue.
IIpu HanpsKeHUU

MBIIIIIBI TOJIKHA OBITH
obecrieueHa BO3MOKHOCTh
HAOII0IEHUS] TyYHOCTH
curHana (T.e. MPUCYTCTBUE
OMI), npu pacciabneHuu
MBIIIIIBI - €€

OTCYTCTBHE.

Cencop Tun 2 ne menee 1
T., 00ecIeYrBaeT

1 .

1 mrr.




BO3MO>XHOCTh PETHUCTPAIUU
CUTHala
doTomneTu3MOrpaMmbl
(®IIT") onTHYECKUM TTyTEM,
3a cueT

M3MEHEHHUS OTPaKEHHOTO
OT KPOBEHOCHBIX COCY/IOB
cBeTa, 00beM KOTOPBIX
WU3MEHSIETCS 10T
BO3EHCTBUEM ITYIHCOBOM
BOJIHBI. CEHCOp 10JIKEH
OBITh

obecrieueH BO3MOKHOCTBIO
KPEIUICHUS K MOAYIICUKe
najblla YeJIOBeKa.

HaumeHnoBanue
000py10BaHust

Kpatkue npumepHbIe
TeXHHYeCKHe XapaKTepUCTHKHU

KoanvecTBo enuHuI A5
npoGUILHOrO
KOMILJIEKTAa
(o0meoOpa3zoBaTe/bHbIE
OpraHu3anuu, He
SIBJISIIOILMeCS]
MAaJIOKOMILIEKTHBIM),
e/l. U3M.

KoaunyecTBo exumHuI A5
npo¢ujILHOro
KOMILIEKTA
(MaJIOKOMILJIEKTHbIE
00meo0pa3oBaTebHbIE
OpraHu3anmm), ex. u3M.

Cencop Tun 3 He menee 1
IIT., 00eCTIeYnBaeT
BO3MOXKHOCTB!
perucTpanuu

CUTHaja
AIEKTPOKAPIHOTPAMMBI
(OKT') He UHBa3UBHBIM
CII0CO00M;

peructpauuu I, IT u 111
OTBEJICHUH; TIOIKITIOYCHHS
ANEKTPO/IOB K CEHCOpPY €
MTOMOLUIBIO
COETUHUTEIIbHBIX
IIPOBOJIOB, 000PYI0BaHHBIX
TouchProof




pazpeMamu.
Cencop Tun 4 e menee 1
mT. obecreunBaeT
BO3MOYKHOCTb!
perucrpamnuu

CUTHaja KOXHO-
raJIbBAaHUYECKON pPEeaKLUn
(KT'P), peructparus
KOTOpOTO

OCYILIECTBIISIETCS HA
MTOCTOSTHHOM TOKE;
MOJIKJIIOUEHUS K TEITy
YesioBeKa ¢

MTOMOIIBIO CYXUX
AJIEKTPOJIOB, TIOIKITIOUCHHE
KOTOPBIX K CEHCOPY
OCYILIECTBIISIETCS C
nomo1so TouchProof
pa3beMOoB.

Cencop Tun 5 He menee 1
IIIT., 00eCIIeYnBaEeT
BO3MOYKHOCTb:
perucTpanuu

CUTHaJa dJIeKTPUUECKOI
akTuBHOCTH Mo3ra (33I) ¢
MTOMOIIIBIO CYXUX
HEUHBA3HUBHBIX JJIEKTPOOB;
perucTpanuu
ANEKTPUYECKON aKTUBHOCTH
pa3HbIX 10JEH MO3Ta;
MIOIKJTFOUEHUS DJIEKTPOJIOB
K CEHCOPY C ITOMOIIIBIO
COETUHUTEIIbHBIX
MIPOBOJIOB, 000PYT0OBAHHBIX
TouchProof pazpemamu;
3aKpEeTICHUS 3JIEKTPOIOB
Ha TIOBEPXHOCTH T'OJIOBHI.
Cencop Tun 6 ne menee 1




IT., 00ecreYrBaeT
BO3MOKHOCTB:
perucTpauuu

CUTHaja KojebaHus
rpyasoi kietku (CeHcop
JIbIXaHUS); OIPEEICHUS
YaCTOTHI JIbIXaHUS.
YerpoiictBo s coopa
JTAHHBIX OT CEHCOPOB U
nepeaaydn Ha
MEPCOHAIbHBIN
KOMIIbIOTEp OOecreunBaeT
BO3MOKHOCTh cOopa
JAQHHBIX OT MOJKJIFOUEHHBIX
K HEMY CEHCOPOB H
OTIPABKY MOJTYyYEHHBIX
nanubix Ha [1K.
Ilonknrouenue
LHEHTPATBHOTO MOJIYJISI K
IIK ¢ momompro USB-
kaOenst. LlenTpanpHblii
MOAYJIb UMEET He MeHee |
IIT,: TATbBAHUYECKYIO
m3ossinuio ot [1K.
[lenTpanbHBI MOLYIIb
obecrniedrBaeT
BO3MOKHOCTh
OJIHOBPEMEHHOTO
MOAKJIIOYEHUS BILUIOTH 710 4
ceHcopoB. Kaxplii u3
BXx00B LlenTpanbHoro
MOYJISl UMEET
raJIbBAaHUYECKYIO U30JISALIUIO0
(obecmeuenue
MEXKaHaAIIbHON
rajbBaHUYECKOU
m3ossiun). [logkmoueHne
ceHCopoB K [lenTpansHOMY




HaumenoBanmue
o0opynoBaHust

Kparkue npumepHbie
TeXHHYeCKHe XapaKTepHCTUKHU

KonnuectBo eqmHun ans
NpoPHILHOTO
KOMILIEKTa
(o01meoOpa3oBaTebHbIE
OpraHu3anuu, He
SIBJISIIOIMECS
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KoaunvecTBo eqmHuL A5
npoguiabHoro
KOMILIEKTA
(MaJIOKOMILJIEKTHbIE
o0meo0pa3oBaTeIbHbIE
OpPraHu3alnuu), ex. u3M.

MOJYJTIO OCYILIECTBIISETCS C
TTOMOIITBIO
CHeIUaTu3uPOBAHHBIX
pa3beMoB

tuna LEMO,
00ecCIIeuYnBarOIINX
MPaBUIBLHOCTh
MOAKJIIOYEHUS pa3beMa U
CHHKAIOIIUX PUCK
CIIy4ailHOrO KacaHus
Pa3beMOB TOKOIIPOBOISIINX
JacTeH, a TakxKe
00ecreunBarOIIUX 3alIUTY
OT HECAHKIIMOHUPOBAHHOTO
MTOAKTIOUEHUS K
MIPOU3BOJILHBIM
YCTPONCTBAM.

Monaynb «KHOmKa» He
MeHee | mT., obecreuynBaeT
BO3MOKHOCTh: Pa3METKHU
PETUCTPUPYEMBIX CUTHAIIOB
M OTMEYaTh HEe MeHee 3-X
Pa3IUYHBIX KaTerOpUu
COCTOSTHUM.

YcerpolicTBo, BXOAIIEE B
cocras J1adoparopuu,
JOJDKHO 00eCIIeuynBaTh
BO3MOKHOCTB PETUCTPAIIUU
apTepHaAbLHOTO 1aBICHUSI.
IIporpamMmmMHoe obecnieueHue




(manee - I10). JomxHo
o0ecrneunBaTh
BHU3YaIH3aIUI0 U
00paboTKy
PETUCTPUPYEMBIX CUTHAJIOB.
['maBHOE OKHO IPOrpaMMBI
JOJDKHO COCTOSITDH U3
BKJIQJIOK, KaXKJ1asl U3
KOTOPBIX COJICPKUT HAOOP
rpadguKoB, HEOOXOTUMBIX
111 OTOOpaKEHUS
Tpebyemoi nH(popMaIuu.
JlomKHA UMEThCS BKIIAIKa
JUISL OJTHOBPEMEHHOTO
MPOCMOTpa CUTHAJIA CO
BCEX CEHCOPOB,
OJTHOBPEMEHHO
MOJIKJIFOUYEHHBIX K
LlenTpasibHOMY MOIYJIIO.
OT10 0becrneynBacT
BO3MOXXHOCTh
MHOTOKaHaJIbHOTO
(monurpaguueckoro)
pexxuma paboTbl
YCTPOMCTBA.

Taxxe TOMKHBI UMETHCS
BKJIAJIKU IS BU3YyaTH3aI[IN
CHTHAJIOB OT CEHCOPOB
OMI', OIII', OKT, KI'P,
D0I, ceHcopa JIbIXaHus,
KHOIIKH; & TaK¥kKe
MIPOU3BOJIHBIX TPadUKOB, HA
KOTOPBIX BU3YAIU3UPYIOTCS
cnenuduIHbIe s

TOTO WJIM MHOTO CUTHAJA
BEJTUYHHEI.

[1O nomxHO naBaTh
BO3MOYKHOCTh




BU3YaJIM3allul U 00pabOTKH
PETUCTPUPYEMBIX CUTHAJIOB,
a UIMEHHO:

- OMI': Bu3yanuzanus
CUTHAJIa, CIIEKTP CUTHAJIA,
aAMIUTUTYTHBIN TPUTTEP

- OIII': Bu3yanuzamus
CUTHAJIa, CIIEKTpa CUTHAJIA,
TaxorpamMsl, rpapuK
yJIbca

HaumenoBanue
o0opynoBaHust

Kpatkue npumepHbIe
TeXHHYeCKHe XapaKTepPHCTUKHU

KosmyecTBO equHUI 1151
npo¢ujILHOro
KOMILIEKTa
(o0meodpa3zoBaresibHbIE
OpraHu3anuu, He
SIBJISIIOIHECST
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KosnuecTBo eqmHHAII 115
npo¢ujILHOro
KOMILIEKTAa
(MaJI0KOMIJIEKTHbIE
o0meo0pazoBaTebHbIE
OpraHu3auuu), el. u3M.

- OKT': Bu3yanuzarus
CUTHAJIa, TAXOTPaMMBI,
rpaduk mmynbca

- KI'P: Bu3yanuzanus
CHUTHaa

- O0TI': Bu3yanuzanus
CUTHAJIa, CIIEKTP CUTHAJIA,
amIuInTya anbda-puTma,
amMIuInTya 6eTa-puTma.

- CeHcop IbpIXaHUS:
BHU3yaJIM3alusl CUTHAJIA,

- Knomka: Busyanu3zanus
CUTHAJIa Pa3METKHU

I1O nomKHO UMETH
BO3MOKHOCTb
KacTOMU3AIUH U
Hactpoiiku [10 mst

3¢ PEKTUBHOTO
0TOOpakeHUsl rpapUKOB:
HACTpOIKa 1[BeTa, BIOOP




napaMeTpoB I aHAIIN3a,
BBIOOp OTOOpaKaEMBIX
rpa¢uKoB,
MaciTaOupoBaHue
rpadukos. [10 gomkHO
HUMETh BO3MOKHOCTh
3aIluCH U
BOCIIPOU3BEICHUS
PETUCTPUPYEMBIX
CUTHAJIOB.

Bo03M0OXHOCTE HaCTPOMKHU
napameTpoB (puiIbTpanuu
CHTHAJIA C IOMOIIBIO
¢buIbTpa HUKHUX YacToT,
(bUIbTPa BHICOKHUX YaCTOT,
II0JIOCOBOTO (MIIBTPA,
PEKEKTOPHOTO (QUIIBTPA.
C nenbio ynodcraa
aHaJM3a CUTHAJA, JOJDKHA
UMETbCS BO3MOXKHOCTb
3aIUCH PETUCTPUPYEMBIX
CUTHAJIOB B (paidi, ¢
MOCHEAYOIIEN
BO3MOKHOCTBIO X
MOCJIETYOIIETO
BOCIIPOU3BEJICHHS B
nmanaoM I1O

(MMHUTHPYS PETHCTPAIIHIO
CHUTHAJIa B p&KUME
peaIbHOTO BPEMEHH ).

B cocrase: meronuyeckue
MaTepHaIIbl ISl YIUTENS U
o0yyJaromuxcs,

OTIMCaHHE TIOIKITFOUCHUS
CEHCOPOB J1abopaTOpHH,
WHCTPYKIIUU TIO
ucnoib3oBanuto 10,
OIMcaHue J1abopaTOPHBIX U




MPaKTUYECKUX padoT,
KOTOPOE B TOM YHCIIE
COZIEPIKUT
MPE3CHTAI[MOHHbBIE
MaTepUabl.
YnakoBka/KopoOka
naboparopun JOHKHA
obecrieunBath ya00HOE
XpaHeHue

U COZIePIKaTh MOACKAa3KU
IUISL PacCOJI0KESHHUS
CCHCOPOB U YCTPOKCTB
nabopaTopuu st
y100HOTO UCTIOIh30BAHUS
MperoaBaTeIIMA U

00y4aroIUMUCS.
TexHoJornyeckas
HaNpaBJICHHOCTH
PobGororexunueckuii Habop
9. OO6pa3zoBaTeNbHBIN MpeaHa3HAYCH JJIst 1 mr. 1 .
N3Yy4E€HUsI OCHOB
KoauuecTBo equHum st
npo¢uibLHOro KoanyecTBo exMHHUIL 15
KOMILJIEKTAa npo¢uILHOrO
Kparkue npumepHble
HaumenoBanue (o0meodpa3zoBare/ibHbIE KOMILJIEKTAa
Ne TeXHU4YeCKue
o0opynoBaHus OpraHu3auuu, He (MaJIOKOMILIEKTHbIE
XapaKTePUCTUKH
SIBJISTIOIIIMECST o01eodpa3oBaTeabHbIe
MaJIOKOMILIEKTHBIM), OpraHu3anmm), ei. u3M.
e/l. U3M.

KOHCTPYKTOp I
MIPAKTUKU OJIOYHOTO
IIPOrpaMMHUPOBAHHUS C
KOMIUIEKTOM JJaTYNKOB

pPOOOTOTEXHUKH, JETaleH,
y3JI0B ¥ MEXaHU3MOB,
HEOOXOIUMBIX JUISI
CO3IaHus
POOOTOTEXHUYECKUX
YCTPOMCTB.

Habop npencrasnser coboii

KOMIUIEKT CTPYKTYPHBIX
JJIEMEHTOB,




COCMHUTEIIBHBIX
3JIEMEHTOB U
AIIEKTPOTEXHUYECKUX
KOMIIOHEHTOB.

Habop no3sossier codupars
(¥ mporpaMMHpOBaTh
coOupaemble MOJENHN), U3
3JIEMEHTOB BXOASIIMUX B €T0
COCTaB, MOJIENH
MEXaTPOHHBIX U
POOOTOTEXHUUECKUX
YCTPOMCTB ¢
aBTOMATHU3UPOBAHHBIM
yIpaBJIEHUEM, B

TOM YHCJIE HA KOJIECHOM
X0y, a TaK ke
KOHCTPYKLUN, OCHOBAaHHBIX
Ha

MCIIOJIb30BaHUU Nepesay (B
TOM YMCJI€ YEPBAUHBIX U
3y04arhiX), a Tak ke
pBIYaroB.

CBETOAMOIHBINA MaTPUYHBIN
IUCILIEN ¢ Oeoi
IIO/ICBETKOM Ha
KOHTpOJLIEPE

KonnuecTtBo nopros
BBOJIa/BBIBOJIA HA
KOHTpOJIJIEPE HE MEHEE 6
KonngecTBO KHOMOK HE
MmeHee 4

O6111ee KOJIMYECTBO
AJIEMEHTOB: HE MeHe 520
HIT., B TOM YHCJIE:

1) nporpaMmupyemslii 610K
yYIpaBJICHUS, KOTOPBII
MOXeT paboTaTh
ABTOHOMHO U B IOTOKOBOM




peKUME;
2) cepBOMOTOPBI

3) IaTYMK CHUJIBI

4) naTYMK PacCTOSIHHS

5) maTyuK 1BeTa

6) aKKyMyJIITOpHAsI
Oarapes

7) IlnacTukoBbIe
CTPYKTYPHBIC DJIEMEHTHI,
BKJTIOYAs
nephopupoBaHHBIE
3JIEMEHTHI: OaNIKK, KyOUKH,
OCH U BaJIbl,
COCIMHUTEIIbHBIC DJIEMEHTBI
K OCSIM

, IIECTEPHH,
npeIHa3HAYCHHBIC IS
CO3JIaHUS YEPBIYHBIX U
3y04aThIX

nepeay, COeTUHUTEIIbHbIC
U KPETICKHBIC SJICMCHTHI;
7) IIporpammuoe
obecrieuecHue,
UCIIONIE3YEMOE IS
IPOrPaMMHUPOBAHHUS
coOupaeMbIxX
POOOTOTEXHUYECKUX
MOJIEJIEH U YCTPOMCTB,
JOCTYITHO JAJIst

CKaYMBaHUS U3 CETH

WNHuTrepHer
KoaunyecTBo eauuun aas Koaunyectso eauuun auas
NpoPHILHOTO NpoQUILHOIO
Ne HanmenoBanue Kparkue npumepHsie KOMILTEKTA KOMILJIEKTA
B obopynoBaHus TeXHHYECKHEe XapaKTepucTUKH | (00meoOpa3oBaTejbHbIE (MaJ10KOMIJIEKTHBIE

OpraHusalnvu, He
ABJIAIOIIUECCH

00meo0pa3oBaTeIbHbIE
OpraHu3anum), ei. u3M.




Ma.]'lOKOMl'lJ'leKTHLIM),
¢1. U3M.

10.

O6pazoBatenbHbIi HAOOP
10 MEXaHUKE,
MEXaTPOHHKE U
pOOOTOTEXHUKE

KommutekT aist u3yqeHust
OCHOB JJIEKTPOHHUKH U
POOOTOTEXHHUKH

Hab6op nomken ObITh
npeHa3HaueH ISt
MPOBEACHUS YIEOHBIX
3aHATHM 110
JNEKTPOHUKE U
CXEMOTEXHHUKE C IIEITHI0
u3ydeHus Hauboee
pacrpoCcTpaHeHHOMN
DJIEMCHTHOH 0a3sl,
MPUMEHSIEMOM JIJIst
WHXCHEPHO
TEXHUYECKOTO TBOPUYECTBA
yUalmxcs U pa3padoTKu
y4eOHBIX MoJienei
po6oros. Habop nomken
MO3BOJISITh YYAIIUMCS Ha
MIPAKTUKE OCBOUTH
OCHOBHBIE TEXHOJIOTHH
MTPOCKTHPOBAHHUSI
POOOTOTEXHUUECKUX
KOMITJICKCOB

Ha TIpUMepe y4eOHBIX
Mojielei poOOTOB, a TAKKE
W3Y4YUTh OCHOBHBIE
TEXHUYECKUE PEIICHUS B
o0yacTu KHOEPHETUUECKUX
Y BCTPAWBAEMBIX
CUCTEM.

B cocraB komriekra
JOJKEH BXOJUTH HAOOP
KOHCTPYKTHBHBIX
JJIEMEHTOB

JUTst COOPKM MaKeTa

1 mrr.




MaHHITYJISIUOHHOTO poboTa,
KOMIUIEKT METaJUIMYECKUX
KOHCTPYKTHUBHBIX
AJIEMEHTOB 117151 COOPKU
MakeTa MOOUIILHOTO poOoTa
U T.0L.

B cocraB komIiekTa BXOAUT
HaOOP IEKTPOHHBIX
KOMITOHCHTOB JIJIsI
M3Y4YEeHUSI OCHOB
INEKTPOHUKHU U
CXEMOTEXHHUKH, a TaKKe
KOMILJICKT

MIPUBOJIOB U IATYUKOB
Pa3IUYHOTO THITA JUIS
pa3paboTKu
POOOTOTEXHUUECKHUX
KOMILJIEKCOB.

B cocraB kommekra
JOJKHO BXOJIUTH: MOTOPHI C
SHKOJEpPOM - HE MEHEe

21T, CEpBOIPUBO/]
OOJIBIIION - HE MEHee 41T,
CEPBOINPHUBOJI MaJIbIN - HE
MeHee 21T, nH(paKkpacHbIH
JIaTYMK - HE MEHee 31T,
yIbTPa3BYKOBOM

JIaTYMK - HE MEHee 31T,
JTaTYMK TeMIIepaTyphl - He
MeHee 11T, JaTdnk
OCBEIICHHOCTH - HE MEHEe
11T, HaOOp AIEKTPOHHBIX
KOMITOHEHTOB

(pe3ucTophl, KOHJACHCATOPHI,
CBETOJIUO/IbI PA3TTUIHOTO
HOMUHAJA),

KOMIUIEKT MPOBOJIOB JIJIst
OecraeqyHoro




HpOTOTI/IHI/IpOBaHI/ISI, jiara
OecmacyHoro
HpOTOTI/IHI/IpOBaHI/ISI,
AKKyMYJISITOP U 3apsiTHOE
YCTPOWMCTBO, .

B cocraB koMILIEKTa
JOJIDKEH BXOAUTH
MIPOTrpaMMHUPYyEMbIH
KOHTPOJLIED,

Arduino IDE unm
aQHAJIOTUYHBIX CBOOOIHO
pacrpocTpaHsieMbIX cpeax
pa3paboTKH.
[Iporpammupyemslii
KOHTPOJLIIEP

MIPOrpaMMHUPYEMBIii B cpesie

HaumenoBanme
o0opynoBaHust

Kparkue npumepHbie
TeXHHYeCKHe XapaKTepHCTUKHU

KonauyecTBo equHun aJst
npoGuJILHOrO
KOMILJIEKTA
(o01meoOpa3zoBaTeibHbIE
OpraHu3anuu, He
SIBJISIIOLLMECS
MAJOKOMILJIEKTHBIM),
e/1. M3M.

KoanyecTBo eqmHuL A
npoGUILHOrO
KOMILIEKTa
(MaJIOKOMIJIEKTHbIE
o0ueo0pasoBaTe/bHbIE
OpPraHu3aluu), ei. U3M.

JOJKEeH 00J1a1aTh MOpTaMu
IUISL TOIKJIFOUEHUS

M (POBBIX U AaHAIOTOBBIX
yCTpOMCTB, uHTEpdeiicamu
TTL, USART, 12C, SPI,
Ethernet, Bluetooth mim
WiFi.

B cocraB kommekra
JIOJKEH BXOJIUTh MOJYJIb
TEXHUYECKOT O 3pEHMS,
MPEACTABIISIONNNA OO0
BBIYHCIIUTEIIBHOE
YCTPOMCTBO CO
BCTPOEHHBIM




MHUKpPOIpoIieccopoM (KoJ-
BO fAJIep - HE MEHee 41T,
4acToTa s/ipa He MEHee

1.2 ITu, oosem O3V - He
MeHee 512M0, 00beM
BCTPOCHHOM MaMATHU - HE
MeHee 81°0),
WHTETPUPOBAHHOMN KaMepoid
(MakcuManbHOE
paszpeleHue

BUJICONIOTOKA,
nepe1aBaeMoro 1o
untepdeiicy USB - He
MeHee 2592x1944

€/1.) U OIITHYECKOM
cucteMoil. Moayinb
TEXHUYECKOTO 3PCHUS
JOJKEH

00y1ajaTh COBMECTUMOCTBIO
C pa3MTUYHBIMU
IPOrPaMMHUPYEMBIMH
KOHTPOJIIIEpaMH C
MTOMOLIbIO0 UHTEP(PENCOB -
TTL, UART, I2C, SPI,
Ethernet. Monyns
TEXHUYECKOTO 3pEHUS
JOTKEH UMETh BCTPOEHHOE
IIporpaMMHOe oOecrieueHue
Ha OCHOBE OIEPaIlOHHOM
cucTeMbl Linux,
MO3BOJISIOIIEE
OCYULIECTBJIATh HACTPOUKY
CUCTEMBI MAIIMHHOTO
oOyueHus

MapaMeTpoB HEUPOHHBIX
ceTeil Juist OOHapy KeHUs
00BEKTOB, ONPEACTICHUS
WX ITapaMeTPOB U




JanbHeHIeH
HJICHTU(DUKAITHH.
KomMmiext nomken
o0OecreynuBaTh
BO3MOYXHOCTh U3yUCHUS
OCHOB

pa3paboTKU MPOTrPaMMHBIX
Y armapaTHbIX KOMILIEKCOB
WHXCHEPHBIX

CHUCTEM, pelIeHui B cepe
"NuTepHer Beuieit", a
TaKKe penieHuii B 001actTu
POOOTOTEXHHKH,
UCKYCCTBEHHOTO
HMHTEJUIEKTA U MAIIMHHOTO
o0OyueHusl.

11.

YetsipéxoceBo
y4eOHBIH poO6OT
MaHUIYJIATOP C
MOJYJTEHBIMU CMEHHBIMHU
HacaJKaMu

VY4ebusIil poboT-
MaHHUITYJISITOP
npeaHa3HaueH JUIst
OCBOCHUS
00yJaromMucs OCHOB
POOOTOTEXHUKH, TS
MOATOTOBKH 00Y4arOIINXCsI
K

BHEAPEHUIO U
nocyeyomemMy
HCIIOJIb30BaHUIO POOOTOB B
MIPOMBIIIICHHOM
MIPOU3BOJICTBE.
KommuaectBo oceit pobota
MaHHUITYIISITOPA - YETBIPE.
[Tepememienue
WHCTPYMEHTA B
MIPOCTPAHCTBE IO TPEM
0CSIM JIOJKHO
YIPaBJIATHCS MArOBBIMHU
JIBUTATEIISIMU.

1 mrT.

1 mrr.




Hanpsixenue nuranus
LI1aroBBIX

HauMmeHnoBaHue
000py10BaHuUs

Kparkue npumepHbie
TeXHHYeCKHe XapaKTepUCTUKH

KoanuecTBo eqHun ais
npo¢ujILHOro
KOMILIEKTa
(o01meoOpa3oBaTebHbIE
OpraHu3anuu, He
SIBJISTIOILMECS
MaJIOKOMILJIEKTHBIM),
e/l. M3M.

KoanvecTBo eqmHun A
NnpoGUILHOIO
KOMILIeKTa
(MaJIOKOMILJIEKTHbIE
o0meo0pa3oBaTeIbHbIE
OpPraHu3alnuu), ex. u3M.

nBurareieit ue oonee 12 B.
CepBoaBuraresib
YETBEPTOU OCH JOJKEH
o0ecrneunBaTh MOBOPOT
UHCTPYMEHTA.

Yron nosopora
MaHUIyJISTOpa Ha
OCHOBAaHHUH BOKPYT
BEPTUKAIBHON OCH HE
MeHnee 180 rpaaycos.

[ns onpenenenus
MOJIOKEHUS MAHUITYJISTOpA
[P IOBOPOTE BOKPYT
BEPTUKAIBHON OCH JOJKEH
MCIOJIb30BAThCS IHKOJIEP.
¥Yron noBopoTa 3aHEro
ieya MaHUIyJsITopa He
MeHnee 90 rpanycos.

VYrois noBopoTa nepeaHero
IJIe4a MAaHUMIYJISATOPA HE
menee 100 rpamycos.

Jlia onpenenenus
MIOJIOXKEHHUS 3a]THETO U
IIEPETHETO TUIEY
MaHUMyJsTOpa

JOJKEH HCIOJIb30BaThCs
TUPOCKOIL. YTOJI HOBOPOTA
10 YETBEPTON OCH HE




MmeHee 180 rpagycos.
JlomkHa OBITH
BO3MO>XHOCTb OCHAIIICHUS
CMEHHBIMHU HacaJIKaMH
(manpumep,

JeprKaTellb KapaHaaiia uin
¢domacrepa, mpucocka c
CepBOJBUTATENIEM,
MEXaHMUYECKOE 3aXBaTHOE
YCTPOMCTBO ¢
CEpBOJBUIATENIEM,
YCTPOMCTBO JIst

JIa36pHOM TPAaBUPOBKU WJIN
ycTpoicTBO st 3D-
reyaTH).

JlokHa OBITH
BO3MO>KHOCTh
MOIKJIIOUEHUS
JIOTIOJTHUTEIbHBIX
YCTPOMCTB

(Hanpumep, TpaHcmopTepa,
penbca s nepeMenieHus
poboTa, mybTa
yIpaBJIeHUS THUIIA
JUKOWCTHK, KaMephl
MaIIMHHOIO 3pEHUS],
ONTUYECKOTO

JaT4yuKa, MOJyJIs
6ecrpoBOJIHOTO AOCTYIIA.
Pob6or-manunynsrop
JI0JKEH 00ecreunBaTh
nepeMenieHre HacaaKu B
MPOCTPAHCTBE, AKTUBALIUIO
HACa/IKu, BO3MOYKHOCTb
MOJIYYEHUS] CUTHAJIOB OT
KaMepbl U JaTUYUKOB,
BO3MOKHOCTH yIIPaBIICHUS
JOTIOTHUTETbHBIMHU




YCTPOMCTBAMM.

Marepuan kopnyca —
almroMuHuN. [Tuamerp
paboueii 30HHI (0€3 yueTa
HAaBECHOTO HMHCTPYMEHTA U
YEeTBEpPTOM OCH) HE MEHee
320 mm. UaTepdeiic
noxxirouenus — USB.
JlomxeH uMeTh
BO3MO>XHOCTh aBTOHOMHOM
paboThI ¥ BHEITHETO

KoanuecTrBo eqmHuI A5

npo¢uibLHOro KoanyecTBo eMHUIL A5
KOMILJIEKTAa npo¢uILHOrO

Ne HaumenoBanue Kparkue npumepHbie (o0eodpa3zoBare/ibHbIE KOMILJIEKTAa

B o0opynoBaHus TeXHHYeCKHe XapaKTePUCTUKH | OPpraHu3aluu, He (Ma10KOMILIEKTHBIE

SIBJISIIOLIMECS] o01eodpa3oBaTeabHbIe
MAJOKOMILIeKTHBIM), OpraHu3anmm), eJ. u3M.
e/l. U3M.

YIIpaBJICHU.

VYnpasnstommit

KOHTPOJIIIEP JTOJKEH OBIThH
COBMECTHUM CO CpeIoi
Arduino.

VYnpapnstomuii
KOHTPOJIJIEP COBMECTUM CO
cpenoi
MIPOrpaMMHUpPOBAHUSA
Scratch, u a36IKOM
nporpammupoBanus C.
JlomwkeH oOecrieunBaTh
MIOBOPOT IO MEPBBIM TPEM
OCSIM B 33JIaHHBIN yTOJI U
Ha 3aJIaHHbIN yTOII,
ITIOBOPOT IO YETBEPTON OCH
Ha 3aJIaHHbIN yTOII,
JBIKEHUE B KOOPAMHATHI
X, Y, Z, nepemenienue Ha




3aJJaHHOE PacCTOsTHUE
1o koopauHaram X, Y, Z,
nepenavdy AaHHbBIX O
TEKYIEM T0JIOKEHUN
YTJIOB,

nepenavdy JaHHbBIX O
TEKYIIMX KOOpAMHATAX
UHCTPYMEHTA.

JloykeH noaepKuBaTh
IIEPEMEIIEHUE B
JIEKapTOBBIX KOOpAMHATAX
U yriax

IIOBOPOTA OCEM, € 3alaHHON
CKOPOCTBIO U YCKOPEHHEM.
Turbl nepeMeeHni B
JEKapTOBBIX KOOpAUHATAX:
JBUKEHUE T10

TPAcKTOPUH, IBUKEHUE 10
MIPSAIMOM MEXAY ABYMS
TOYKaMH,
[EepENPhITUBaHUE U3 TOUKU
U TOUKY (TIepeHoc

00BEKTA).
OO6pazoBaTenbHbII
KOMIUIEKT JIOJKEH OBIThH
npeJHa3HaueH JUIs
M3yYeHUs
O06pa3oBarenbHbIi HAbOP POOOTOTEXHUYECKUX
TUTSL NU3YUECHHS TEXHOJIOTHI, OCHOB
MHOT'OKOMIIOHEHTHBIX MH(pOPMAaIMOHHBIX
12. POOOTOTEXHUYECKUX TEXHOJIOTHI U I wr. 1 mr.
CHCTEM U TEXHOJIOTH
MaHUITYIISIITAOHHBIX MPOMBIIITICHHON
po6oTOB aBTOMaTH3allUH, a TAaKXKe

TEXHOJIOTHI
MPOTOTUITMPOBAHUS U
aIIUTUBHOTO
MIPOU3BOJCTBA.




B cocTaB koMIieKTa
JIOJI’KHO BXOJHUTD:

1) MnTennexTyanbHbli
CEPBOMOTYJIb C
MHTETPUPOBAHHOU
CHCTEMOU

yIpaBJICHHUS,
MO3BOJIAIONIEH 00bEINHATE
CEPBOMO/IYJIH JIPYT C
JPYTOM T10
MOCJIeI0BATEILHOMY
nHTEep(deicy - He MEHEe
61mT;

2) PoGoToTexHnUYeCKHiA
KOHTPOJLIEP MOJIYJIbHOTO
THUIIA, TIPEICTABIISTFOITUI
00011 OJHOILIATHEIN
MUKPOKOMITHIOTED C
onepanvoOHHONW CUCTEMOM
Linux,

00BEIMHEHHBIN C
nepudepuitHbIM
KOHTPOJUJIEPOM C IOMOIIIBIO
IUIATHI

pacupeHus.
PobGoToTexunueckuii
KOHTPOJIIEP JI0JKEH
YAOBJIETBOPSTH
TEXHUYECKUM
XapaKTEPUCTUKAM: KOJI-BO
siep BCTPOCHHOTO
MUKPOKOMIIBIOTEPA - HE
McHee 4, TAKTOBas 4acToTa
anpa - He MeHee 1,2

HanmenoBanue
00opyaoBaHus

Kparkue npumepHsbie
TeXHHYEeCKHe XapaKTepHCTHKH

KosuuecTBo exuHuL 1J1st
NpoPHILHOTO
KOMILTEKTA
(o01reodpa3oBare/ibHbIE

KoanyecTBo eqmHuL A
NpoPHILHOrO
KOMILJIEKTAa
(MaJI0KOMILIEKTHbIE




OpraHu3anmu, He
SIBJISIIOLIM €CST
MAaJIOKOMILJIEKTHBIM),
e/l. U3M.

o0meodpa3oBaTeabHbIe
OpPraHu3aluu), e. u3M.

I'Tu, o6sem O3V - He
MeHee 512 MO, nanuuue
unrepdeticos - SPI, 12C,
12S, TTL, UART, PWM,
u(GpoBHIE U aHAIOTOBBIC
TIOPTHI JISI

MOJKJIIOYEHHS BHEITHHUX
yCTpOWCTB, a Takxke WiFi
nnu Bluetooth mist
KOMMYHHKAITIH CO
BHEUTHUMH YCTPOICTBaMHU.
PoOoToTexuuueckuii
KOHTPOJIIEP TOKECH
obecneunBaTh
BO3MOKHOCTD
MIPOrPaMMHUPOBAHHUS C
ITOMOIIIBIO CPEJICTB SI3bIKOB
C/C++, Python u cBoG01HO
pacmipocTpaHseMoi

cpensl Arduino IDE, a
TaK)Xe yMpaBIeHH
MO/JIETIIMHU
POOOTOTEXHUUYECKUX
CUCTEM C TIOMOIIIBIO CPEIIBI
ROS.

3) BeruuciaurenbHbIM
MOJIyJIb CO BCTPOCHHBIM
MHUKPOKOHTPOJIIICPOM - HE
McHee 1.
BrrancnurenbHbIi MOYIIb
JIOJDKEH 00J1a1aTh
BCTPOCHHBIMH

M (POBBIMU TIOPTAMH - HE
MeHee 12mT n
aHAJIOTOBBIMH MTOPTAMU- HE




MeHee

121t. BerancnuTenbHbINA
MOJIYJIb TOJDKCH 00J1a1aTh
BCTPOEHHBIM MOJAYJIEM
OecIpOBOTHOM CBSI3U THIIA
Bluetooth u WiFi1 mis
CO3/1aHusl armapaTHO
MIPOrPaMMHBIX PeleHUN U
"'yMHBIX/CMapT"-yCTPONCTB
JUTs pa3paboTKH

pewenuii "MHTepHer
Benen".
BrruncnurenbHbii MOAYJIb
JOJKEeH 0071aaTh
COBMECTHUMOCTBIO C
nepu@epuiHbIMY IJIaTaMU
JUTSI TIOJIKJIFOUEHUSI K CETH
Ethernet u

MOJKJIFOYEHUS BHELIHEH
CHJIOBOM Harpy3KH.

4) Monyiib TEXHUYECKOTO
3peHusl, MPEeACTABISIOMNN
co0o¥t yCTpOMCTBO Ha

0a3e BBIYMCIUTEIHHOTO
MUKPOKOHTpPOJIIEpA U
WHTETPUPOBAHHON KaMephl,
obecrnieunBaroIee
pacro3HaBaHue
MPOCTEHIINX U300paKeHU I
Ha MOJIyJIE 3a

CYeT COOCTBEHHBIX
BBIYHCITUTEILHBIX
BO3MOXHOCTEN - HE MEHEE
1T,

Monynb TEXHHYECKOTO
3pEHHUsI TOJKEH
obecrnieunBaTh
BO3MOKHOCTh




OCYLIECTBJIATh HACTPOUKY
DKCIO3ULUHU, OanaHca
6emoro, HSV
COCTABIISFOLIHX, TUIOMIAIA
oOHapyXuBaeMon 00IacTu
HU300pakeHMS,

OKpYTJIOCTH
oOHapyXxHBaeMOM 001acTH
HU300paKeHMsI, TOJI0KCHUE
00OHapyKUBACMBIX
o0JacTeil OTHOCUTEIHHO
Apyr apyra

Moayib TEXHUYECKOTO
3peHHsI JOJDKEH HMETh
BCTPOCHHBIE HHTEP(EICHI -

HaumenoBanue
000py10BaHust

Kpatkue npumepHbIe
TeXHHYeCKHe XapaKTePUCTHKHU

KoanvecTBo enuHUL A5
npoGuILHOro
KOMILIEKTA
(o0meoOpa3zoBaTe/bHbIE
OpraHM3anuy, He
SIBJISIIOILMECS]
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KoanuecTBo enmHuL A5
npoGUILHOrO
KOMILIEKTAa
(MaJIOKOMILJIEKTHBIE
o0eodpa3oBaTebHbIE
OpraHM3anum), ex. u3M.

SPI, UART, I2C unu TTL
JUTSE KOMMYHHKAITIH JIPYT C
JIPYTroM N

BHEIITHUMH YCTPONCTBAMHU.
5) Kommuiext
KOHCTPYKTHBHBIX
AJIEMEHTOB M3 MeTalja JIst
cOOpKH MOJIETH
MaHUTYJISTOPOB - HE MEHEE
1T,

6) KommiekT 31eMeHTOB
U1 COOPKH BaKyyMHOT'O
3axBara - He MeHee 11T.
OO6pazoBaTebHBIN
poOOTOTEXHUUECKUN




KOMIUICKT JIOJKEH
coJiepKaTh

Habop 6ubIMoTEK
TPEeXMEPHBIX MOJeNIel AJis
MIPOTOTUITUPOBAHUS
MoJeen

MOOWJIBHBIX U
MaHUMYJISIUOHHBIX
pOOOTOB PA3IMYHOTO THUTIA.
B cocras

KOMILICKTA JIOJIKHBI
BXOJIUTh UHCTPYKIUH U
METOAMYECKHE YKa3aHHUsI 110
pa3paboTKe TPeXMEPHBIX
MoOJIeTIeii MOOMITBHBIX
poOOTOB,
MaHUTTYJISITAOHHBIX
pOOOTOB C pa3IUYHBIMU
TUTIaMU KHHEMATUKU
(yrmoBas

KMHEMaTHKa, TUIOCKO-
napajuienbHas KHHEMaTHKa,
JenbTa-KHHEMaTHKa,
SCARA wnnu peryaxHas
KHHEMaTHuKa, raTdopma
Crroapra u T.11.).
OO6pazoBaTenbHbII
POOOTOTEXHUUECKHIT
KOMIUIEKT JIOJKEH
coZepKaTh

WHCTPYKIIUHU TIO
MIPOCKTUPOBAHUIO POOOTOB,
WHCTPYKIIUU U METOIUKHU
OCYIIECTBIICHUS
WHXEHEPHBIX PacyeToOB MPH
MIPOEKTUPOBAHUHU (PACUEThI
Harpy3Kkd 1 MOMEHTOB,
pacyeT MOITHOCTH




MIPUBOJIOB, pacueT
napaMmeTpoB

KMHEMATUKH U T.I1.),
MHCTPYKLUU 10 pa3paboTke
CUCTEM YIPAaBICHUS U
MIPOrpPaMMHOTO
obecrnieueHus Jyist
yrpaBieHus: podoTamu,
WHCTPYKIIUU U

METOJIMKH IO pazpaboTke
CUCTEM YIPABIICHUS C

3JIEMEHTAMU
HCKYCCTBEHHOT'O
WHTEIJIEKTa U MAIMHHOTO
o0yueHwusl.
KomnbrorepHoe
o0opynoBanme
®opm-PakTop: HOYTOYK;
KecTkas, HeOTKIIFOUaeMas
KJIaBUATypa: HaJU4ue;
Pycckas packianka
13 HoyT6yk KJIaBUATYPHI: HaJ'II/I‘.II/Ie; 1 e 1 e
Jnaronanp sKkpaHa: He
MmeHee 15,6 q10iMoB;
Paspemenne skpana: He
menee 1920x1080
MMHUKCEIICH;
KoanuecTBo exuHuI A5
npo¢uiLHOro KoanyecTBo eqMHHUIL A5
KOMILJIEKTAa npo¢uILHOrO
Ne HaumenoBanue Kparkue npumepHble (obmeodpasoBaTebHbIC KOMILJIEKTA
oﬁopyuonamm TEXHUYECCKHE XapPaKTEePUCTUKH OpraHu3anvu, He (MaJIOKOMH.]IeKTHLIe

SIBJSIOLHeCS
MAaJOKOMIJIEeKTHBIM),
el. M3M.

o0meo0pa3oBaTeIbHbIE
OpraHu3anum), ei. u3M.

KonuuecTBo siaep
mporieccopa: He MeHee 4;
KonuuecTBO NOTOKOB: HE




McHee §;

bazoBas TakToBas yacrora
npoiieccopa: He meHee |
ITu;

MakcumanbHas TAKTOBAsI
4acToTa Mpoiieccopa: He
menee 2,5 I'T'w;
Kamr-nmamsrts npoueccopa:
He MeHee 6 MOaiiT;

O0beM yCcTaHOBIIEHHOM
ONEpPaTUBHON MaMATH: HE
MeHee 8 ['0aliT;

O0Bem noanepKUBaeMo
OTIepaTHUBHON MaMSTH (ISt
BO3MOKHOCTH
pacimpeHus): He MeHee 24
I'GaiiT;

O6bem Hakonutensa SSD:
He MeHee 240 ['0aiiT;
Bpemst aBTOHOMHOIA
paboTsl OT OaTapen: He
McHee 6 4acoB;

Bec HoyTtbOyka c
YCTaHOBJICHHBIM
aKKyMyJIITOpOM: He Ooiiee
1,8 kr;

Buemnuit uarepdeiic USB
cTa”japta He Huxke 3.0: He
MEHEe Tpex

CBOOOJIHBIX;

Buemnnit uarepdeiic LAN
(ucnonb3oBaHUE
MEePEXOTHUKOB HE
MPEyCMOTPEHO): HAINYHE;
Hamuune monynen u
uHTepdeiicon
(ucnonb30BaHUE
MIEPEXOTHUKOB HE




npeaycMoTpeHo): VGA,
HDMI;

becniporoHast cBsizb Wi-Fi:

HaJIMYUE C MOAJIEPKKON
crangapra [IEEE

802.11n unu coBpeMeHHeE;
Web-kamepa: Hanuuue,
Manunynsitop "Mblib'":
HaJIM4ue;

[IpenycranoBieHHas
OIlepaLlMOHHAs CUCTEMA C
rpaguIecKumM
MOJIB30BATEIIbCKUM
uHTepdercoM,
obecrieunBaromas padoTy
pacnpoCTpaHEHHBIX
00pa3oBaTeIbHBIX U
00IIECUCTEMHBIX
IIPUIIOKEHUI:
HaJINYUE.
THII KOpIyca: METa;
BO3MOYKHOCTh 0€3011aCHOTO
Tenexka-XpaHWIHILE
14. 6 3aIUIIEHHOT0 3aMKOM 1 . 1 .
HOYTOYKOB XpaHeHUs1 HOyTOYKOB:
HaJIW4ue;
Kouaun4yecTBOo equHUIL 1151
npoGUILHOrO KoanyecTBo equHUIL 1151
KOMILJIEKTA npoGUILHOrO
Ne HaumenoBanue Kparkue npumepHble (o0meoOpa3zoBaTeibHbIE KOMILJIEKTA
oﬁopy)mBaHml TEXHUYCCKHUE XaPAKTEPUCTUKH OpraHusanvu, He (MaJIOKOMl'[.]'IeKTHbIe
ABJAIOIINECH oﬁmeoﬁpasoBaTeﬂbele

MaJIOKOMILJIEKTHBIM),
e/l. M3M.

opraﬂusaunn), €. U3M.

BO3MOXKHOCTb 3apsi/IKH
HOYTOYKOB: HaJIM4ue,
NOJIIepXKKa HOYTOYKOB U3
KOMILJIKTa TIOCTABKH;
Hanuue poyrepa Wi-Fi




cranzaapta 802.11n nnu
coBpeMeHHee: 1 mT.
NoJiIep>KKa HOYTOYKOB U3
KOMIUIEKTa IMOCTaBKU;
KOJMYECTBO HOYTOYKOB: OT
6 WITYK, MOJJIEPAKKA
HOYTOYKOB M3 KOMILJIEKTa
MIOCTABKU;

Hanpsioxenne nuranus:
220B\50I1;
[ToTpebnsiemMast MOIIHOCTb,
Bt (Makcumym): 2500;
[ToTpebisiemsrii Tok, A
(Makcumym): 12;

Jlnuna mHypa
ANEKTPOMUTAHUS: OT 2,5
MeTpa;

3amura ot
MIePCHATIPSKCHHS,
KOPOTKOTO 3aMbIKaHUS:
HaJIN4He;

Koneca s nepenBukeHus
C TOPMO30M: HAJTMYHE.




