MPUMEPHBINA IEPEYEHDb OBOPYJIOBAHMSI, PACXOIHBIX MATEPUAJIOB,
CPEJACTB OBYYEHUSA U BOCIIUTAHUSA J15s1 CO3JAHUA U OBECIIEYHEHUA
®YHKIIMOHUPOBAHUA HEHTPOB OBPA3OBAHMS ECTECTBEHHO-HAYUYHOM U
TEXHOJIOTHMYECKOM HAIIPABJIEHHOCTEM "TOYKA POCTA" B
OBIIEOBPA30OBATEJIbHBIX OPTAHU3AIIAAX, PACIIOJIOKEHHBIX B CEJBCKOM
MECTHOCTH 1 MAJIBIX TOPOJAX

CTAHJAPTHBIA KOMILIEKT

Tabauya N 1

HanmenoBanue
000pyI0BaHUS

Kpatkue npumepHbie
TEXHUYECKHE
XapaKTePUCTUKU

KonnuecTBo equHuIl
JUIS
00111600pa30BaTEIIbHBIX]
OpraHu3alui, He
SIBJISTFOILIUX CST
MAaJIOKOMIUIEKTHBIMH,
ell. U3M.

KonnuecTBo equHuIl
JULST
00111600pa30BaTEIIbHBIX|
OpraHu3alni,
SIBJISTFOILIUX CST
MAaJIOKOMIUIEKTHBIMH,
ell. U3M.

EcTecTBEeHHO-Hay4Hasl HAPABJICHHOCTD

1. |O6mee obopynoBanue (husuka, XUMUsI, OUOJIOTHS)

1.1. [[ludponas
maboparopust
yYECHHUYECKast
(pu3uka, xumus,

O1OIOTHS)

[{ndpoBoit gaTumk
PIEKTPOIPOBOTHOCTH
[{udposoii garunk pH
[{udposoit gaTunk
[10JI0KEHUS

[{udposoit gaTunk
TeMIIepaTyphl
[{udposoit gaTunk
AOCOIOTHOTO JJaBJICHUS
[{udposoit
ocuusuiorpadudecKuit
aTunK

Becbl aeKTpoHHbIE
yaebHbie 200 T
Muxkpockor: nuhppoBoit
MM ONITUYECKUH C
yBesmmueHueM ot 80 X
HaGop 1715t U3roToBICHUS
MUKPOIIPENapaToB
MukpornpenapaTsl
(HAbODP)
CoequHUTETbHBIE
[MPOBOJIa, TPOTPAMMHOE
oOecrneucHue,

IMCTOANYCCKUC YKA3aHUA

3 mIT.

2 IIIT.




KOMITJICKT
COITYTCTBYIOILIMX
HIIEMEHTOB JIJIsI OTIBITOB T10
MeXaHUKe

KOMITJICKT
COITYyTCTBYIOILIMX
HIIEMEHTOB JIJIsI OTIBITOB T10
MOJIEKYJISIpHOM (hr3nke
KOMITJICKT
COITYyTCTBYIOLIMX
HIIEMEHTOB JIJIsI OTIBITOB T10
PIIEKTPOJMHAMUKE
KOMITJICKT
COITYTCTBYIOILITIX
HIIEMEHTOB JIJISI OTIBITOB T10
OTITHKE

1.2.

KoMruiekT mocysl
1 000pyIOBaHUs
11 y9CHHYECKUX
ombITOB ((r3uKa,
XUMUSI, OUOJIOTHS).

[[ITaTuB 1ab0paTOPHBIN
X UMUYCCKUI

Ha6op yamiek [Tetpu
Habop uHCTpyMEHTOB
[pernapoBaIbHbBIX
JToskka [1st CoKUranust
BEIICCTB

Crynka dapdoposast ¢
[ECTUKOM

HaGop Ganox st
XpaHEHUs TBEPJIbIX
peakTrBoB (30 - 50 mu1)
Habop ckistHOK
((h1axoHOB) JJIs1 XpaHEHUS
[PACTBOPOB PEAKTHBOB
Ha6op npubopoxk (I1X-14,
[1X-16)

[Ipubop 1u1st moy4eHust
ra3oB

CrniupToBKa

["oproyee i CIUPTOBOK
dunpTpoBanbHas Oymara
(50 mmt.)

Kon6a konnyeckas
[Tanouka cTexkistHHAS (C
[PE3NHOBBIM
HaKOHEYHHUKOM )
Yameuka s
BBITTAPUBAHUS
(BBITapUTENbHAS
yareyka)

MepHbIN HWITHHAP
(TUTaCTUKOBBII)

3 mIT.

2 IIIT.




BopoHka cTekisiHHas
(Mamas)

Crakan ctexisiHHbIN (100
MJT)

["azooTBOHASA TpyOKa

2. |BOJIOI'U:A

2.1. [KOMIUIEKT BlaKHBIX[HA3HAUCHHE: 1 mmT. 1 mmT.
[penaparoB TEMOHCTPALIMOHHOE,
IEMOHCTpAIIMOHHBINMaTepHall KOHTEHHEepa.

[J1aCTUK,
TEpPMETUYHAs KPBIILIKA:
Hauuue,

KpEIUICHUE DKCIIOHATA:
Hauuue,
KOHCEPBHPYIOILEE
BEILIECTBO: HAJIUYHE,
HaKJIeiKa ¢
HAaUMEHOBAHHEM:
HaIM4ue.

He meHee 10 mpemnapaTos
13 IPUBEACHHOIO HUXKE
CIIMCKa:

BnaxxHbiil ipenapar
"be3zyOka"

BiiayxHb1 Ipenapar
"T"aqroka"

BiiayxHbI TIpenapar
"BayTpeHHee cTpoeHue
OPIOXOHOTOr0 MOJLITIOCKA"
BirayxHb1 ipeniapar
"BayTpeHHEee cTpoeHMe
KpbICH"

BiiayxHbIl Ipenapar
"BayTpeHHee cTpoeHue
nArymKu"

BirayxHb11 penapar
"BayTpeHHEee cTpoeHMe
OTUALLT"

BitayxHbII nIpenapar
"BHyTpeHHee cTpoeHue
pBHIOBI"

BirayxHb1 penapar
"Kapacsp"

BirayxHb11 penapar
"Kopenb 6060BOT0
[pacTeHus ¢ KiryoeHbkamu"
BitayxHbII nIpenapar

"Kpeserka"




BriaxxHsiil npenapat
"Hepeuna"

Briaxusiii npenapat
"Pa3Butre KkoCcTUCTOM
pBHIOB"

BitaykHb1I Ipeniapar
"PazBuTue Kypuiip"
BitayxHb1I Ipeniapar
"Criudomenysa"
BitaykHb1 Ipeniapar
"Tputon"

BitaykHb1I Ipeniapar
"Uepermaxa 6omoTHas"
Bnaxubiii npenapar "Yx"
Biiaxxub1il npenapar

"Hmepm{a"

2.2. |[KoMILIekT Haznauenue: 1 . 1 .
repOapreB NIEMOHCTPAIIMOHHOE,
ICMOHCTPAIIMOHHBIMOCHOBA JJIs1 KPEIUICHHUS

repOapHbIii JTUCT,

CIIMCOK SKCIIOHATOB:

Ha4ne

He MeHee § repbapueB U3

[IPUBEIECHHOTO HUXKE

cnucka: HaznaueHnue:

NIEMOHCTPALIMOHHOE,

OCHOBA JJIs1 KPEIUICHHUS:

repOapHbIil JTUCT,

CIIMCOK DKCIIOHATOB:

Haune

He MeHee § repbapueB U3

[IPUBEJIECHHOTO HIXE

CIIMCKA!

["epGapuii "/lepeBbs u

KYCTapHUKH"

["epOapuit

" JlukopacTyiue

pacteHus"

["epOapuii "KopmoBsie

pacteHus"

["epOapuii "KynbTypHble

pacteHus"

["epOapuii

"JlexapcTBEHHBIE

pacTeHus"

["epbapuii "MenoHocHbIE

pacTeHus”

["epOapwuit "Mopdoorus
acTeHHi"




["epOapwuii "OcHOBHBIC
pymibl pacTreHuit"
["epOapuii "PacTutenbHbie
cooOmiecTBa"

["epOapuit
"CesbCKOX035ICTBEHHbIE
pacteHus"

["epOapuii "SAnoButhie
pacteHus"

["epOapuii kK Kypcy OCHOB
o ob1ieit 6uonoruu

2.3.

Komiiekt
KOJUICKITUM
IEMOHCTPALIMOHHBIH
(110 pa3HBIM TEMaM
Kypca OuoJorun)

HaznaueHue:
TEMOHCTPAIIMOHHOE,
OCHOBA JIJIs1 KPETIJICHUS:
HaJIu4ue,

HaKJICHKH C
HaMEHOBAaHUEM: HATMYHE
He MeHee 10 xoJmeKnui
13 TIPUBEJICHHOTO HIKE
CITHCKA!

Kommeknus
"["010CEeMCHHBIE
pacteHus"

Konnekus "O6urarenu
MOpPCKOTo qHa"
Konnekmus
"[TameonTonornyeckas"
Konnekmus
"[IpencraBuTenu oTpsI0B
HACEKOMBIX'" KOIUUYECTBO
HAaCEKOMEBIX: He MeHee 4
Komnexkuus "Ipumepst
BaIMTHBIX
[PUCTIOCOOJICHUN y
HACEKOMBIX"

Konnekmus
"[TpucnocoOuTenbHbIE
M3MEHEHHUS B
KOHEYHOCTSAX HACEKOMBIX"
Konnekmnus "Pa3surue
HACEKOMBIX C HEIOJIHBIM
[peBpaiieHuem"”
Kommekius "Pa3surue
HACEKOMBIX C ITOJTHBIM
[peBpaleHueEM"
Konnekmus "Pa3surue
MITEHUIB"

Komeknus "Pa3Burue
0abouxu"

1 mrT.

1 mrT.




Komekmnust "PakoBUHEBI
MOJLIIOCKOB"

Komneknus "CemelicTBa
0abouex"

Komneknus "CemelicTBa
PKYKOB"

Komneknus "Cemena u
r1061"

Komneknus "®opma
COXPAHHOCTH
MCKOITAEMBIX PACTCHHM U
PKUBOTHBIX"

Ha6op
[MAJICOHTOIOTMUCCKUX
HaXOIOK
"[IpoucxoxaeHue
ueoBeka"

KOJIMYICCTBO MOJICIICH: HE
McHee 14

3. XHUMUI
3.1. [lemoncTpannonHoe|CocTaB KOMILICKTA: 1 mT. 1 mT.
00opynoBaHUE CTOJIMK TTObEMHBIH

Hasznauenue: coopka
y4e€OHBIX YCTaHOBOK,
[pa3Mep CTOJICIIHULBL: HE
Meree 200 * 200 MM,
MJIaBHBIN IIOOBEM C
TOMOIIBI0 BUHTA:
HaJI4ne

[[ITaTuB
[IEMOHCTPALIMOHHBII

X IMHYICCKHIA:
Haznauenwe:
IeMOHCTpalust IpuOOPOB
1 YCTAHOBOK,

0TI0pa, CTEPKHH, JIATKH,
My(TBHI, KOJIbLIA: HATUYUE,
BO3MOYKHOCTD
3aKpEIUICHUS DJIEMEHTOB
Ha pa3JIu4YHON BBICOTE:!
HaJIM4ne

Arrapar J1JIs IpOBEACHUS
XUMUYECKUX PEaKIIU:
Haznauenwue:
[IEMOHCTpALIUS
XUMHYECKUX PEaKIUH,
[OTJIOTUTENb NapOB U

ra30B: HAJTUYKE,




MaTepuai KOJIObI: CTEKIIO
Habop asst snexTposnza
TEMOHCTPALIMOHHBIN:
Hasnauenue: nuzydenue
3aKOHOB AJIEKTPOJIN3A,
cOopka Mojenu
AKKYMYJIATOPA,

E€MKOCTh: HAJTUYHE,
PIIEKTPOBI: HAINYHE
KomruiekT MepHBIX KOJI0
Masoro oobema:
Hasnauenue:
NIEeMOHCTPALIMOHHBIE
OTTBITHI,

00BeM K0110: or 100 Mut 10
2000 m,

KOJIMYECTBO KOJIO: HE
menee 10 .,

MaTepuai KoJ0: CTeKIIO
Habop ¢dnakonos (250 -
300 M1 151 XpaHEHUs
[PaCTBOpPOB PEaKTHBOB).
HaznaueHue: xpaHeHue
[PACTBOPOB PEaKTHBOB,
KOJTMYECTBO (PIIaKOHOB: HE
menee 10 .,

MaTepuai (IaKoHOB:
CTEKJIO

poOKa: HaTu4ue
[Tprbop /It ONBITOB O
XUMHH C JJICKTPUICCKIM
TOKOM (J1aGOpaTOpHBIN)
[Tpubop st
MJLTIOCTpAIIH 3aKOHA
COXpaHEHHS MaCChI
BELIECTB: COCY]L
JlangonpTa: HaITUYHE,
poOKka: HalIu4Ke,

Ty npudopa:
TIEMOHCTPALIMOHHBIN
JlenuTenbHast BOPOHKA:
Hasnauenue: paznenenue
IIBYX KUIKOCTEH 10
[JIOTHOCTH,

MaTeprall BODOHKH:
CTEKJIO

'YcTaHoBKa 1T
[EPErOHKU BEILECTB:
Has3nauenue:




NIEMOHCTpALHs OUUCTKH
BEIIECTBA, IEPETOHKA,
KOJIOBI, XOJIOAMIBHUK IS
OXJIaXICHUS, AJTIOHXK,
poOKa: HaIu4Iue,
[UITMHA YCTaHOBKU: HE
MeHee 550 MM

[TpuGop 1st moTyueHHS
ra30B: Ha3HAYEHUE:
[OJTy4eHHE Ta30B B MAJIBIX
KOJIMYECTBaX,

COCTaB KOMIUIEKTA: HE
MeHee 6 MpeIMETOB
baHst KOMOMHIPOBaHHAS
imaGopaTopHasi: bans
BOJISIHAS: HAJIMYKE,
KOJIbLIa CMEHHBIE C
OTBEPCTUSIMHU PAa3HOTO
IaMeTpa: HaJln4ue,
[UTUTKA DJIEKTPUYECKA:
HaJI4yue

DapdopoBas cTymka ¢
nectukoM: Ha3nauenue:
IS pa3MeTbueHHS
KpYMHBIX (ppakiuit
BEIIECTB U
[TPUTOTOBIICHHSI
[TOPOIIKOBBIX CMecen
KomriekT TepMomMeTpoB

(0-100 C; 0 - 360 C)

3.2.

[KoMIuiekT
XUMHUYECKUX
[PEaKTHUBOB

CocTaB KOMIUIEKTA!
Ha6op "Kucnotsr"
(a3oTHas, cepHas,
coJisiHasi, opTodocopHas)
Habop "I'unpoxcuanbr”
(Tunmpoxcuy 6apus,
TUIPOKCHJT Kalus,
THJIPOKCHT KaJTBITHS,
TUIPOKCHUI HATPHUS)
Ha6op "Oxcuabl
MeTauioB" (aIFOMUHUS
OKCH]I, Oapus OKCH]I,
pkenesa (I11) okeun,
KaJIBITHST OKCHJT, MAaTHHS
oxcua, meau (II) oxcun,
[IMHKA OKCHU]T)

Ha6op "lllenounsie u
[11eJI0YHO3EMENbHbBIE
MeTauibl" (JIMTUH,

1 mIT.

1 mIT.




HaTpUH, KaJbIU)

Ha6op "Metaysr"
(UTFOMUHUH, KeNe30,
MarHuii, MeJib, IINHK,
0JIOBO)

Ha6op "Lllenounsie u
[11€JI0YHO3EMEIIbHBIE
MeTautbl" (JIMTUH,
HaTpUH, KaJbIUi)

Habop "OrueonacHeie
BemecTBa" (cepa, hochop
(KpacHBIit), OKCHT
thocopa (V)

HaGop "I"anmorenst” (o,
Opom)

Ha6op "TI"amorennan"
(aIFOMUHMSL XJIOPUJI,
AMMOHHUS XJIOpUJI, Oapust
xopu, xkenesa (I11)
XJIOpUI, KISl HOAu,
KaJIHsl XJIOpUA, KalnbLus
XJIOPUJIL, JINTHS XJIOPUI,
Maraus xiaopu, meau (1)
XJIOpUJ, HATPHUSI OPOMHUL,
HaTpus PTOPUI, HATPUS
XJIOpU/JI, IIMHKA XJIOPH]L)
Ha6op "Cynbdartsl,
Cynb(ubl, CynbPUThH"
(amoMuHUA cynb(ar,
AMMOHUS CyNb(ar,
prenesa (1) cynbdun,
pkenesa (1) cynbdar, 7-mu
BOIHBIN, Kanus cynbdar,
KkoOanbTa (II) cynbdar,
Maraus cynbdar, Meau
(IT)) cynbdart 6e3BOAHBIH,
menu (II) cynedar 5-tu
BOJIHBIN, HATPUS CYIbOU,
HATpUS CYTb(UT, HATPHUS
cynbdar, HaTpus
ruapocynbdar, HUKEs
cynbdar

Ha6op "Kap6onatsr"
(aMMoOHUs KapOOHar,
Kanusi kapoonat, meau (1I)
KapOOHAT OCHOBHOM,
HaTpUs KapOOHAT, HATPUS
rUIpOKapOOHAT)

Ha6op "docdatsr.




CrnikaThl" (Kamus
MoHOTHApOoOpTOdOChaT,
HATpUsI CUIIMKAT 9-Tu
BOJIHBII, HATPHUS
oprodocdar
Tpex3aMeIlEeHHbIN, HATPUs
muruapodocdar)

Ha6op "AneraTsl.
Pogannnpl. CoenuHEHNA
pKerne3a" (Kaius alerar,
kasst peppo (11)
reKcalMaHu I, Kaius
beppo (II1) rekcarmonu,
KaJTvsl POJaHU]I, HATPHs
arieTar, CBUHIIA alleTar)
Ha6op "Coenunenus
Maprama" (kaaus
[epMaHTaHaT, MapraHia
(IV) oxcun, mapranma (II)
cynbdat, Mmapranma
XJIOPHU)

Ha6op "Coenunenus
xpoma" (aMMOHHS
TUXpoMar, Kaaus
TUXpoMar, Kajaus XpoMmar,
xpoma (III) xmopug 6-tu
BOJTHBII )

Ha6op "Hutpats!"
(aJIFOMUHUS HUTPAT,
AMMOHHUS HUTPAT, KaIus
HUTpPAT, KaJIbIUs HATPAT,
Menu (IT) HuTpat, HaTpus
HUTpAT, cepedpa HUTPAT)
Habop "MuaukaTops!”
(JTaKMOWM T, METHUJIOBBIM
OpPaH)KEBbIH,
(dhenondTanenn)

Ha6op
"Kucnopoaconepxaniue
OpraHuyecKue BelecTna"
(arieToH, TIIMICPUH,

U TUIIOBBIN APUP, CIUPT
H-OYyTHJIOBBIN, CIUPT
M30aMUJIOBBIH, CITUPT
1300yTUIIOBBIH, CIIUPT
PTUIIOBBIH, (heHo,
(dbopmanuH,
PTUJICHTJIUKOIIb,
[YKCYCHO-3THJIOBBIH 3Qup)




Ha6op "YrneBogopoasr"
(OeH3uH, rexcaH, He(Th,
TOJIYOJI, IIMKJIOT€CKaH )
Ha6op "Kucnotsr
opranuyeckue" (Kuciaora
AMUHOYKCYCHasi, KUCIOTa
OeH30liHas, KUCI0Ta
MacisiHas, KHCIIOTa
MypaBbHHAsI, KUCIIOTA
0JIEMHOBAsI, KUCIIOTa
[aTbMUTHUHOBAsA, KUCIOTA
CTEapuHOBasI, KUCIIOTA
[YKCyCHasl, KUCIIOTa
[IaBesieBast)

Ha6op "YrineBossl.
AMUHBI" (AaHUJIMH, aHUJIMH
CEPHOKHUCIIBIM,
/[-Ti1r0K03a, METUIIaMUH
CUAPOXJIOPHL, caxapo3a)

3.3.

KoMInuiekT
KOJUIEKIIUU U3
CIIICKa

HaznaucHwue:
TEMOHCTPAIIMOHHOE,
BU] YITAKOBKH: KOpOOKa,
OITMCAHKE: HAIMYHUE
CocTaB KOMILJICKTA:
Kommexmus "Booknaa"
Konnexnus "KameHHsri
YTOJIb U IPOJYKTHI €T0
repepaboTku"
Kommexmus "MeTaisl 1
cIuIaBbl"

Konnekuus "Munepaisl u
ropHble opobl" (49
BHJIOB)

Kommexmust
"MuHepanbpHble
ynoopenus"

Komnexmus "Hedts u
[IPOITYKTHI €€
nepepaboTku”
Kommexmust
"[ImacTmaccher"
Kommexmus "Tormso"
Komtekuus "YyryH u
cTann"

Komekuus "Kayuyx"
Kommexmus "lllkana
TBEpAOCTH"

HaGops! s
MOJCIIMPOBAHUS CTPOCHUS

1 mrr.

1 mrr.




OpPTaHUYECKUX BEIICCTB
(yuenuueckue) He meHee 4
IIT.

DOU3NKA

CocTaB KOMIUIEKTA!
[[ITaTus
IEMOHCTPALIMOHHBII:
Hasnauenue: nposeneHue
IEMOHCTPALIMOHHBIX
ONBITOB, OCHOBAHHUE,
CTEPKEHb, JIAIIKH, KOJIbLIA,
My(]ThI: HanMune

CTOJIUK NOIBEMHBIIL:

Tumn cronuka:
yueOHBINH/TabopaTOpHBIH,
0TI0pa, CTEPKEHb
BUHTOBOM, BUHT
[PEryJIMpPOBOYHBIN:
Hau4ue,

(yHKIHS IOTbEMA
OIMYCKaHUs CTOJIUKA!
HaTu4Ine

ICTOYHUK [TOCTOSIHHOTO U
[epEMEHHOT0
HaIPSKEHUSA:
Hazpauenwne: 11 TUTaHUS
[pEryIupyeMbIM
TepeMEeHHbBIM 1
[TOCTOSTHHBIM TOKOM
PICKTPUIECKUX CXEM,
uvacrora, I'm: 50,
rmoTpebisieMast MOITHOCTb,
BA: 10

MaHOMETp KHJIKOCTHON
TEMOHCTPALIMOHHBII:
Haznauenue: mia
M3MEpEHUs JaBICHUS 10
300 MM BOISIHOTO CTOJIOA
BBIIIE U HIKE
aTMOC(EPHOTO J1aBIICHUS,
crexistHHass U-oOpa3Has
TpyOKa Ha MOJICTaBKe:
HaTu4yne

KamepToH Ha
[PE30HAHCHOM SIIIUKE:
Haznauenue: mia
IEMOHCTPALIMH 3BYKOBBIX

KOJIeOaHui U BOJIH,

1 mT.

1 mT.




1Ba KAMEPTOHA Ha
[PE30OHUPYIOMINX AMIAKAX:
Hau4ue,

[PE3UHOBBIA MOJIOTOYEK:
HaIu4yue

Hacoc BakyyMHBII €
PIEKTPONPUBOIOM:
Hasnauenue: coznanne
[pa3psKEHUS WK
M30BITOYHOTO JJABJICHUS B
3aMKHYTBIX 00beMaXx,
OTIBITHI: KUTICHHUE
PKUJIKOCTH TIPH
[MOHMKEHHOM JIaBJICHUH,
BHEILIHEE U BHYTPEHHEE
ITaBJICHUE U JP.

Tapenka BakyymHasi:
Ha3nauenue:
IEMOHCTPALIMS OIIBITOB B
3AMKHYTOM 00BeMeE ¢
[pa3pEKEHHBIM BO3yXOM,
OCHOBAHUE C KPaHOM,
KOJIOKOJI U3 TOJICTOTO
CTEKJIa, PE3UHOBAS
[IPOKJIAAKA,
PIEKTPUYECKUI 3BOHOK:
HaTu4Ine

Benepko Apxumena:
Ha3zunauenue:
IEMOHCTpALIMS 1EUCTBUS
PKUIKOCTH Ha
[Orpy>KEHHOE B HEE TEJIO
1 N3MEPEHHUE BEITMYUHBI
BBITATKABAOIIECH CHUIIBI,
BEIEPKO, TEIIO
[MTHHAPHUYECKON (HOPMBI,
MPY>KUHHBIA TUHAMOMETD:
HaTu4yne

OrHUBO BO3/YIIIHOE:
Haznauenue:
TEMOHCTpAIIHS
BOCIIJITAMEHEHHUS TOprove
CMECH TIpU ee ObICTPOM
CKaTHH,

TOJICTOCTEHHBIN LIVITHHAD,
[OpILIEHb HA
METaUTHIECKOM IITOKE C
[PYKOSITKOM, IIOJICTaBKa
TS LWUIMHIPA: HATMYHe




4.1.

O6opynoBaHue st
Z[eMOHCTpaI_[I/IOHHBIX
OITBITOB

[TpuGop st
IIEMOHCTPALIMH JIaBJICHUS
B xxuaKocTu: HazHauenue:
IIEMOHCTPALIMS U3MEHEHHS
TaBJICHUS C TITyOUHOM
[Orpy>KeHUs,

TaTYMK JTaBJICHMUS,
KPOHILTENH 111
KpEIUICHUSI Ha CTCHKE
coCyJia: HATM4Ke

[TpuGop s
TEMOHCTpALIHI
aTMOC(hepHOro JaBIeHUS
(MarneOyprekue
[OJTyILIAPHS ):
Ha3nauenue:
IIEMOHCTpPALIUS CUJIBI
ATMOC(EPHOTO J1aBJICHUS,
TBa pa3beMHBIX
METaUTMUYECKIX
[OJTyIIapysl ¢ MPOYHBIMU
[Py4KaMHu U XOpOIIIO
MPUILTH(OBAHHBIMU
KpastMH, HUIITIEIb C
KpaHOM: HaJu4ue,
CO3/1aBaeMO€ BHYTPHU
[1apoB
BAKYYMMETPUUYECKOE
nasienue: He menee 0,05
MIIa,

MaKCUMaIbHOE
[pa3phIBAIOILIEE YCUIIHE: HE
Menee 90 H

Ha6op ten paBHOTO
o0bema: Haznauenue: s
onpesesaeHus u
CpaBHEHUS TETJIOEMKOCTH
1 JIOTHOCTHU Pa3IM4HbIX
TBEP/IbIX MaTEPHAJIOB,
IUTUHIPBI U3 Pa3TUYHBIX
MaTepualoB: HE MeHee 3
IT.,

KPIOYKH JJIST
[MOABEIINBAHUS
[IUJTUHIPOB: HATUYWE
Habop Ten paBHOI Macchl:
Haznauenue: mia
onpeeseHus u

CPaBHCHHIO ITIJIOTHOCTHU




[Pa3TMYHBIX MaTEPUAJIOB,
IUITUHIPBL U3 PA3TUYHBIX
MaTepHuayioB: HE MEHee 3
[IT.,

KPIOUKH IS
[1O/IBEIIUBAHUS
[MJIMHIPOB: HAJIN4YKe
Cocybl COOOTIAOIINECS:
Hasznauenue:
ITEMOHCTpALIMS
0JINHAKOBOTO YPOBHS
OJHOPOJHOM KUJKOCTH B
COOOIAIOLITUXCSI MEKIY
co0oii cocynax pa3zHoii
(hopMBI,

COOOIIAt0IIECS
CTCKJISIHHBIE TPYOKH
[pa3Hoil popMBbI: HE MEHEE
3 mT.,

[MOCTaBKa: HAIMYNE
TpyOxa HproTona:
Ha3nauenue:
NIEMOHCTpALIUS
0JIHOBPEMEHHOCTHU
MaeHNs] pA3TUYHBIX TEN B
[pa3peKEHHOM BO3IyXe,

(O YHKITUS TIOKITIOYCHHSI K
BAKYYMHOMY Hacocy:
HaTu4ue,

UTHA TPYOKU: HE MEHEee
80 cM.,

[PE3UHOBBIE TPOOKH,
HUTINEIb: HaJTu4He,
KOJIMYECTBO TeJ B TPyOKe:
HE MEHee 3 IIT.

[Tap ITackais:
Ha3znauenue:
IEMOHCTpALIMS TIepeadn
MMPOW3BOIUMOTO Ha
PKUJIKOCTD JIABJICHUS B
3aMKHYTOM COCY/IE,
IEMOHCTpALIMS O IbeMa
PKUJIKOCTH TIOJT IEHCTBHEM
aTMOC(hepHOTO aBJICHHSI,
METAUTAYECKUN IHJIHHAP
C OlpaBaMH, MOPIIEHb CO
IITOKOM, ITOJIBII
METAUTAYECKUI ap ¢
OTBEPCTUSIMU: HAJIUYHE,




ITMHA WJIMHAPA: HE
MeHee 22 cMm,

ITMaMeTp I1apa: HE MEHee
8 cM

[[Iap ¢ kKoJIbIIOM:
HaznaueHue:
IIEMOHCTpALIUS
[pACIIUPEHUS TBEPAOTO
TeJia MpU HarpeBaHuUU,
[ITATUB, METAINIMYCCKOC
KOJIBIIO C My(TOH, Tap ¢
LICTIOYKOM: HATHYNE,
IIJIMHA IIETIOYKH: HE MEHEe
80 MM,

ITMaMeTp 11apa: HE MEHee
25 MM

[ {yHAPHI CBUHIIOBBIE CO
ctpyrom: Haznauenue:
IIEMOHCTpAIIs B3aUMHOTO
MIPUTSHKEHUS MEXKITY
ATOMaMM TBEPIBIX TEJl,
KOJIMYECTBO OJMHAKOBBIX
[IUJTUHIPOB: HE MEHEE 2
IIIT.,

MaTepual HUJIWHIPOB:
CTaJIb U CBUHEI],

KPIOYKH JJIs
[MOIBCIIMBAHUS: HAJTUUHNE,
CTPYT, HaIpaBIIAIOIIAs
TpyOKa: Halnuuue
[1pubop Jlenma:
Haznauenwue: ajs
HICCIIeIOBAHUS
3aBUCHMOCTHU
HaIrpaBICHUS
MHTYKIIHOHHOTO TOKa OT
XapakTepa H3MEHECHHSI
MarHUTHOTO MOTOKA,
CTOMKa C KOPOMBICIIOM:
HaIuJue,

KOJTNYECTBO
ATIOMHHUEBBIX KOJICII: HE
MeHee 2 IIT.,

[pope3b B OJTHOM U3
KOJICII: HaJTnIne

MarHuT 1yrooOpa3HbIit
TEMOHCTPALIMOHHBII:
HaznaueHue:
IIEMOHCTPAIINS CBOMCTB




[MOCTOSIHHBIX MarHUTOB,
TUIT MarHUTA!
HaMarHMYEHHBI OPYCOK,
KOJIMYECTBO LIBETOB
MarHuTa: He MeHee 2,
0003HaYEHHE TTOJIFOCOB
MarHuTa: HaJau4ue
MarauT noJIoCOBOM
IEMOHCTPALIMOHHBII
(mapa): Haznauenwue:
[IEMOHCTPALIUS CBOWCTB
[MOCTOSIHHBIX MarHUTOB,
TUIl MarHuTa:
HaMarHUYeHHBIA OPYCOK
[PSIMOJIMHEHHON (POPMBEI,
KOJIMYECTBO 1IBETOB
MarHuTa: He MeHee 2,
0003HaYEHHE TTOJIFOCOB
MarHuTa: HaJu4ue
CTpenky MarHUTHbBIE Ha
mratuBax: Haznauenue:
NIEMOHCTpALIUS
B3aMMOJICVICTBHS TIOJIFOCOB
MarHuTOB, OPUEHTALIUU
MarHuTa B MarHUTHOM
rose,

HaMarHW4YeHHas CTPeJIKa:
Hamu4ue,

KOJTMYECTBO IIBETOB
MarHuTa: He MeHee 2,
[MOJICTaBKa: HAIMYNE
Ha6op
TEMOHCTPALIMOHHBII
"OnexTpocraTuka'
(371eKTpOCKONBI (2 mT.),
cynTaH (2 mT.), maJoyka
CTEKJISTHHASI, ITaJI0uKa
POOHUTOBAS, ITATUBBI
3oupyromue (2 1iT.)
MarmHa s5ekTpodopHas
JTH BBICOKOBOJIBTHBIN
rcrouHuk: Haznauenue:
TS TIONTyYeHUS
PIEKTPUYECKOTO 3apsiaa
BBICOKOTO TTOTEHITHATIA 1
[MOJTy4EHUsI UCKPOBOTO
paspsna,

ITACKH Ha CTOMKAX:
Hanuuue,




KOJTMYECTBO JIEHICHCKUX
0aHOK: HE MeHee 2,
[10/ICTaBKa: HATMYKE
KoMmruiekT mpoBoI0B:
J[muna: He menee 500 Mmm
- 4 mt., 250 MM - 4 T,
100 MM - 8 mmiT.,
Ha3HAYCHHE: IS
[TOTKJTFOUCHUST
TEMOHCTPAIIMOHHBIX
puOOPOB U
000pyI0OBaHUS K
MCTOYHUKY TOKa, JIJIS
COOPKH DJIEKTPUICCKUX
[erneu, BKIIrovas
PIIEMEHTHI U3 pabOThI
"[locTOSAHHEIN
PIEKTPUYECKUM TOK"

4.2.

O0opynoBaHue st
mabopaTOpHBIX
padot u
[YIEHUYECKUX
omBITOB (Ha Oasze
KOMILICKTOB IS

OID)

[[ITaTuB J1aOOPaTOPHBIH C
epKaTensIMu

BECHI DJIICKTPOHHBIC
MEH3ypKa, Mpee
3Mepenus 250 M
munamometp 1 H
nuHamometp S H
[IUITUHIP CTAIbHOM, 25
cMm3

[MIHH]IP aTFOMUHUEBBIH
25 cm3

[MIHH]IP aTFOMUAHUEBBIH
34 cm3

LIUITUHIP IJIACTUKOBBINA 56
cM3 (A7 U3MEPEHUS CUJITBI
Apxumena)

npyxuHa 40 H/m
npyxuHa 10 H/m

rpy3bl o 100 1 (6 mT.)
rpy3 HAOOPHBII
yCTaHABIIMBAET MacCy C
marom 10 T

MepHas JIeHTa, JINHEWKA,
TPAHCIIOPTHUP

OpPYCOK C KPIOUKOM U
HUTHIO

HaMpaBJISOIIAs JJIMHON
He MeHee 500 MM.
J10KHBI OBITH
0OecIreyeHbl pa3HbIe

K02 (D PUITMEHTHI TPEHUS

8 mIT.

4 11T,




Opycka 1o
HaIIpaBIIOLIECH
CEKYHJIOMED
PIIEKTPOHHBIN C TATYUKOM
HAIPABIIAIOIIAS CO
[IKAJI0M

OpYCOK JIEpEeBsIHHBIN C
[TyCKOBBIM MarHUTOM
HUTSHOW MasTHUK C
PY30M C ITyCKOBBIM
MarHiuTOM U C
BO3MOKHOCTBIO
M3MEHEHUS JUIMHBI HUTU
[peryar

0JIOK ITOIBUKHBIA

0JIOK HETIOJIBU>KHBIN
KaJTOpUMET]P

TEPMOMETP

MICTOYHUK MTUTAHU
[MOCTOSTHHOTO TOKa
(BBIIPSIMUTEID C
BBEIXOHBIM HAIPSKEHUEM
36 - 42 B unu
OaTapeiiHblil OJI0K C
BO3MOKHOCTBIO
[PETYJIMPOBKHU BBIXOIHOTO
HATIPSKCHUS

BOJIBTMETP
nByxmpenenbHbii (3 B, 6
B)

amMIIepMeTp
nByxmpenenbHbii (0,6 A,
3 A)

pe3uctop 4,7 Om
pesuctop 5,7 Om
mammouka (4,8 B, 0,5 A)
[IEpPEMEHHBIN PE3UCTOP
(peoctar) 1o 10 Om
COCMHUTEIbHBIC
rposoza, 20 mr.

KITIOY

HAO0Op MPOBOJIOYHBIX
pe3ucTopoB plS
coOuparoIas J1H3a,
(hoKyCcHOE paccTosHIE
100 mm

coOuparomas JTuH3a,
(oxycHoe paccTosiHue 50
MM




[pacceunBaroIias JMH3a,
(hOKyCHOE pacCTOSIHHE -
75 MM

HKpaH

ONTUYECKAsl CKaMbs
ciaiig "Monenb
npeamera"

OCBETUTEIh
[OJTYLIITUHAP C
[UTAHIIETOM C KPYTOBBIM
TPAHCIIOPTUPOM
[TpuGop st n3ydeHus
ra30BbIX 3aKOHOB
Kanumuisapel
JlndpakimonHas pemeTka
600 mTprXoB/MM
JlndpakimonHas pemeTKka
300 mTpuxoB/MM
3epkano

JlazepHas yka3ka
[Tonspous B pamke
[Llerm FOnrTa

Karymka MoTok

biiox 1nonoB

bJI0K KOHIEHCAaTOPOB
Kommac

Maraut
DIIEKTPOMAarHuT
OTUITKK JKEJIE3HbIE B
OaHKe

TexHomoruyeckas HaIlPpaBJICHHOCTH

1.

O06pazoBaTEIHHBIN
KOHCTPYKTOP AJISt
[IpaKTUKN OJIOYHOTO
[IporpaMMUpPOBaHUS
C KOMILJIEKTOM
TaTYNKOB

PoGoToTexHMUeCKUI
HaOOp NpeHA3HAYCH IS
M3ydeHHUsS] OCHOB
[POOOTOTEXHUKH, JIETaNICH,
Y3JI0B ¥ MEXaHHU3MOB,
HEOOXOIUMBIX JUISI
CO3IaHus
[POOOTOTEXHUUECKUX
[YCTPOWCTB.

Habop nipescrasisier
CO00I KOMILIEKT
CTPYKTYPHBIX 3JICMEHTOB,
COEIMHNUTEITLHBIX
DIIEMEHTOB U
PIIEKTPOTEXHUUIECKUX
KOMITOHEHTOB.

HaGop mo3Bosser

1 mrr.

1 mrr.




cobupats (1
[pOrpaMMHUpPOBaTh
coOupaeMble MOJICTIHN), U3
PIIEMEHTOB, BXOISAIIUX B
€ro COCTaB, MOJIENIH
MEXaTPOHHBIX U
[POOOTOTEXHUYECKUX
[YCTPOUCTB C
ABTOMATHU3HPOBAHHBIM
yIIpaBJICHUEM, B TOM
4Kclie Ha KOJIECHOM X0y,
A TAK)KE KOHCTPYKIIUH,
OCHOBaHHBIX Ha
MICTI0Ib30BAaHUH TIepeay
(B TOM 4HcCIIe YEPBIYHBIX
1 3yOuaThIX), a TAKXKE
[PBIYATOB.

CBETOJIMO/IHBIN
MaTPUYHBIA JUCILICH C
0eJ10il MoACBETKOM Ha
KOHTpOJLIIEpe
KonnuyecTBo nopTos
BBOJ1a/BBIBOJIA HA
KOHTpOJIEpE HE MEHee 6
KonnyecTBO KHONIOK HE
MeHee 4

O0111e€ KOJIMYECTBO
11eMEeHTOB: He MeHee 520
[T, B TOM YHUCJIE:

1) mporpamMmmMupyembIi
0JIOK yIIpaBJICHHUS,
KOTOPBI MOXKET paboTaTh
ABTOHOMHO U B
[TOTOKOBOM PEKHME;

2) cepBOMOTOpBI

3) JaTYMK CHIIBI

4) MaTYuK pacCTOSTHUS

5) JaTyuK 1BETA

6) aKKyMYJIITOpHAs
Oarapes

7) [InacTukoBbIe
CTPYKTYPHBIE 2JIEMEHTHI,
BKJTFOYAsT
nepdoprpoBaHHbIE
DJIEMEHTHI: OaJIKH,
KYOWKH, OCH U BaJIbI,
COCTMHUTEIIbHBIE
PIEMEHTHI K OCSM,
[1IeCTepHH,




[IpeJHa3HAUYCHHbIE IS
CO3JIaHMsI YSPBAYHBIX U
3yOuaThIX nepeaad,
COEIMHUTEIIbHBIE U
KpEIEKHbIE 3JIEMEHTHI;
7) IIporpammHoe
oOecreyeHue,
MCIIOJIB3YEMOE IS
[IpOrpaMMHPOBAHUS
COOMpPaeMBIX
[POOOTOTEXHUYECKHX
MOZICJIEH U YCTPOMCTB,
ITOCTYITHO JJIsl CKaUMBaHUs
3 cetu MHTEpHET

O06pa3oBaTENbHBIN
HAOOp 10 MEXaHUKE,
MEXaTPOHUKE U
[POOOTOTEXHHKE

KoMIUIeKT amst u3ydeHust
OCHOB JJICKTPOHUKH U
[POOOTOTEXHUKHU

Habop noikeH OBITH
[perHa3HaueH [
[pOBEICHUS YIEOHBIX
BaHSTHI 1O SJICKTPOHUKE
1 CXEMOTEXHHUKE C LIENBIO
M3ydeHust Haubolee
[pacrpoCTpaHEHHON
PJICMEHTHOU 0a3bl,
[IPUMEHAEMON JUISt
H)XEHEPHO-TEXHUYECKOTO)
TBOpYECTBA yUAIIUXCS U
pa3paboTKu y4eOHbIX
Mozeneir poboTos. Habop
ITOJKEH M03BOJISATh
YJaIIuMCsl Ha TPAKTHKE
OCBOMTH OCHOBHBIE
TEXHOJIOTUU
[POEKTUPOBAHHUS
[POOOTOTEXHHUUECKHIX
KOMILJIEKCOB Ha IpuMepe
YIeOHBIX MOIeTIeH
[pOOOTOB, a TAKXKE U3YUHUTh
OCHOBHBIE TEXHUYECKHE
pereHust B 001acTu
KHOEPHETUUECKUX U
BCTPAaNBAEMBIX CHCTEM.

B cocTtaB KOMIIEKTA
TOJKeH BXOAUTH HAOOP
KOHCTPYKTHUBHBIX
PIIEMEHTOB /17151 COOPKU
MaKeTa

1 mT.

1 mT.




MaHUTTYJISIUOHHOTO
[po00Ta, KOMIUIEKT
METaITHYECKUX
KOHCTPYKTHUBHBIX
PIIEMEHTOB /17151 COOPKU
MakeTa MOOMIBHOTO
poboTa u T.1I.

B cocraB komIuiekTa
BXOIUT HAOOD
PIICKTPOHHBIX
KOMITOHEHTOB JJIs1
M3y4eHUs OCHOB
PIEKTPOHUKHU U
CXEMOTEXHUKH, a TAKKE
KOMILJIEKT IPUBOJOB U
TaTYNKOB PA3TMIHOTO
TUIA A7 pa3paboTKU
[POOOTOTEXHUUECKHUX
KOMIIJIEKCOB.

B cocraB komIiekTa
ITOJKHO BXOJUTH: MOTOPBI
C PHKOJIEPOM - HE MEeHee 2
11T, CEPBOIIPUBO/T
0OJILIIION - HE MEHEE 4 T,
CEPBOIPHUBO/]T MAJIBIH - HE
MeHee 2 IIT,
MH(paKpacHbIN TaTYHK -
HE MEHEe 3 IIT,
YIbTPa3BYKOBOM TATUHK -
He MeHee 3 IIT, TaTYUK
TeMIIepaTyphl - HE MEHEe
1 mT, TaTYNK
OCBEIICHHOCTH - HE MEHEe
1 T, HaGOP PIEKTPOHHBIX
KOMITOHCHTOB
(pe3ucTopsl,
KOHJICHCATOPBHI,
CBETOIMO/IbI PA3TTUIHOTO
HOMHWHAJIa), KOMIUIEKT
[TPOBOIOB TSI
OecTiacqHoro
[IPOTOTUITUPOBAHHSI,
raTa 6ecrmaeuyHoro
[IPOTOTUITHPOBAHUS,
AKKYMYJISITOP U 3apsiTHOE
YCTPOMCTBO.

B cocraB KOMILIEKTa
NTOJDKEH BXOJIUTH
[IpOrpaMMUPYyEMBbII




KOHTpOJLIED,
[IPOrPaMMHUPYEMBIN B
cpene Arduino IDE unu
AHAJIOTUYHBIX CBOOOIHO
[pacpOCTpaHsIEMbIX
cpenax pa3pabOTKH.
[IporpammMupyemblii
KOHTPOJLIEP JI0JKEH
00J1a1aTh TOPTaAMH ISt
[TOKITFOUEHUS TN POBBIX
1 aHAJIOTOBBIX YCTPOWCTB,
maTepdeiicamu TTL,
USART, 12C, SPI,
Ethernet, Bluetooth mim
\WiFi.

B cocraB komIiekTa
TOJKeH BXOJAUTh MOJYJIb
TEXHUYECKOTO 3PCHUS,
MpeACTABISAIOMNNA COO0H
BEIYHCITUTEIIEHOE
[YCTPOHCTBO CO
BCTPOCHHBIM
MUKPOTIPOIIECCOPOM
(x0J1-BO siziep - HE MeHee 4
[T, YacTOTA siipa He
Mmenee 1.2 I'T1, o0beM
O3V - "He MeHee 512 MO,
00bEM BCTPOECHHOM
rmamMsTH - He MeHee 8 10),
MHTETPUPOBAHHOM
Kamepoil (MakcHMaabHOE
[pazpereHue
BHI€OTIOTOKA,
[epenaBaeMoro 1o
muTepdeiicy USB - ne
MeHee 2592 x 1944 en.) u
ONTUYECKON CUCTEMOM.
Moylib TEXHHYECKOTO
BpEHMsI TOJKEH 00J1a/1aTh
COBMECTUMOCTBIO C
[Pa3TUIHBIMU
[IPOTrPaMMUPYEMBIMHU
KOHTpOJUIEpaMH C
[TOMOILIBIO0 UHTEP(EICOB -
TTL, UART, I12C, SPI,
Ethernet. Moaynb
TEXHUYECKOTO 3PCHUS
TOJKEH UMETh
BCTPOEHHOE MPOTrPAMMHOE




oOecrieueHre Ha OCHOBE
ONEPallMOHHON CHCTEMBI
Linux, mo3Bosstoniee
OCYLIECTBIIATH HACTPOUKY
CUCTEMbI MAIlIUHHOTO
00y4YeHHS ITapaMeTPOB
HEUPOHHBIX CETEU NS
0OHapYKEHHSI 00BEKTOB,
oTpeeNieHus UX
[apamMeTpoB U

NEMISSE I
MICHTH(DUKAIIH.
KoMIUIeKT nomkeH
00ecreunBaTh
BO3MOYKHOCTh U3yUEHUS
OCHOB pa3padOTKu
[IPOrpaMMHBIX U
aTapaTHBIX KOMILUICKCOB
MHKEHEPHBIX CHCTEM,
pereHwuii B cepe
"MnaTepHer Bemeit", a
TAK)KE PELICHUI B
00J1aCTH POOOTOTEXHUKH,
MCKYCCTBEHHOTO
MHTEJIEKTa U MAIIMHHOTO
00ydeHMSI.

KowmmberotepHoe o00opynoBanue

1

HoyTOyk

DopMm-(hakTop: HOYTOYK;
DKecTkas, HeoTKIro9acMast
KJIaBHaTypa: HAJIHYNE;
Pycckas packmnanka
KJIaBUATyphl: HAJTUYHE;
J/luaroHanp sKpaHa: He
MeHee 15,6 1I0MMOB;
Paszpelienne skpana: He
Mmenee 1920 x 1080
MMUKCEIEH;

KosnmuecTBo siaep
[poiieccopa: He MeHee 4;
KommaecTBO MOTOKOB: HE
McHee 8;

ba3oBas TakTOBas 4acToTa
rpoiieccopa: He MeHee |
[T,

MaxkcuMabHas TaKTOBast
gacToTa Mporeccopa: He
menee 2,5 I'T;

Khmi-namars mpoiieccopa:




He MeHee 6 MOaliT;
O0beM yCTaHOBJICHHOMN
OIepaTUBHOM MaMsATH: HE
McHee 8 ['0aliT;

O0BeM noIIep)KUBAEMO
OTIepATUBHOM MaMSTH (1]
BO3MOXHOCTHU
[pacIIIpEeHMsl): HE MEHEe
24 I"0aiiT;

O6wvem Hakonurenst SSD:
He MeHee 240 "0aiiT;
BpeMst aBTOHOMHOMI
[paboTHI OT OaTapeu: He
McHee 6 4acoB;

Bec HoyTOyKa ¢
[YCTaHOBJICHHBIM
AKKYMYJIATOpOM: He Ooiiee
1,8 xr;

Buenranii naTepdeiic
\USB cranjgapra He HIXE
3.0: He MeHee Tpex
CBOOOIHBIX;

Buenranii naTepdeiic
LAN (ucrnosnb3oBaHue
[EepPEeXOHUKOB HE
[PEAyCMOTPEHO):
HaTHINC;

Hanmnune monynen u
nHTEpdeiicoB
(McTonbp30BaHME
[EePEXOJHUKOB HE
mpenycMoTpeHo): VGA,
HDMI,

becnipoBoHAsI CBA3b
\Wi-Fi: nanuuwue ¢
MOICP’KKON CTaHaAapTa
[EEE 802.11n wim
COBpPEMEHHEE;
\Web-kamepa: Hanuuue;
ManunynasaTop "MpIb'":
HaTHYINe;
[IpenycTanoBneHHAs
OTIepallMOHHAS CHCTEMA C
rpadu4ecKuM
MOJTb30BATEIHCKIM
mHTEepdEeiicom,
oOecnieunBaroias padboTy
[PaCTIpOCTpaHEHHBIX
00pazoBaTeIbHbBIX U




0OIIIECUCTEMHBIX
[IPUIIOKEHUN: HAJIMYHE.

MOV (npunTEp,
CKaHep, KOIUp)

Tun ycrpoiicta: MOY |1
(pyHKIIMYM TTeHaTH,
KOITMPOBAHUS,
CKaHHUPOBAHMUS);

dopmar Oymaru: He
McHee A4;

[[BETHOCTB: YepHO-OEIIBIIA;
TexHonorus nevyaTu:
mazepHas

MakcuManbHOE
[pa3pellieHre nevaTu: He
meree 1200 x 1200 Touek;
Murepdeiicer: Wi-Fi,
Ethernet (RJ-45), USB.

IIT.

1 mT.

Tabnuya N 2

MNPO®UJIbHBIN KOMILJIEKT OGOPYJIOBAHUSI

HanmenoBanue
o0opyoBaHUs

Kpartkue npumepHble
TEXHUUYECKHE XapaKTePUCTUKHI

KonngectBo equnumI
JUTSl IPOQHIIBHOTO
KOMILJIEKTa
(oO1reoOpa3zoBaTeIbHBIC
OpraHu3aIyy, He
SIBIISTIOTITHECS
MaJIOKOMIUIEKTHBIM),

€. U3M.

KonnyectBo equnumI
U1 TPO(PUIILHOTO
KOMILJIEKTa
(MaJIOKOMITJIEKTHBIE
0011e00pa30BaTEILHBIC
OpraHu3aIm), €. U3M.

HbA30BAS (OBA3ATEJIBHAS YACTD)

ECTGCTBCHHO'HayLIHaH HAIIPaBJICHHOCTb

1.

[{udposas
itabopatopus 1o

OMOJIOTHH
(yueHmueckas)

OO0ecrieunBacT BEIIOJHEHNE
mabopaTOpHBIX PabOT Ha
ypOKax 1mo OMOJIOTUH B
OCHOBHOI IIIKOJIE U
[MPOEKTHO-UCCIIEA0BATEIBCKOM]
NEesSATEIbHOCTH YUaIlIuXCs.
KoMmmaexramus:
becnipoBOAHOM MYIBTHAATUUK
10 OMOJIOTHH C 6-10
BCTPOCHHBIMH JIATYUKAMM:
/laTyuK BIaXKKHOCTH C
T1ana3oHOM U3MEPEHHUS
0...100%

J[aTurK OCBEIIEHHOCTH C

3 mmIT.




ana3oHoOM U3MEpEeHHUsI He
y>ke yem ot 0 go 180000 1k
/laTuuk pH ¢ nnanazonom
3MepeHus He yxxe 4yem oT 0
o 14 pH

JlaTunK TEMIIepaTypsl C
arna3oHoOM U3MEpEeHHUsI He
y>ke yem oT -20 1o +140 C
JlaTamk
PIIEKTPOIPOBOAUMOCTH C
arna3zoHaMy U3MEPEHUs He
y>ke ueM oT 0 10 200 MxCwm;
oT 0 1o 2000 mxCwm; ot 0 10
20000 MxCwm

JlaTuuk TemnepaTypsl
OKpY>Karollen Cpeibl C
Tana3oHoOM U3MEpEeHHUsI He
y>ke uem oT -20 1o +40
AKcCecCyaphl:

Kabens USB
COCTMHUTENbHBIH

3apsiIHOE YCTPOMCTBO C
Kkabenem miniUSB

USB Apnanrep Bluetooth 4.1
Low Energy

Kpatkoe pykoBOACTBO 11O
PKCIUTyaTaluu UGpoBOi
maGopaTtopun

[{udposas BuaCOKamepa ¢
METAITUYECKUM IITAaTHBOM,
paspemienue He menee 0,3
Mnukc

[IporpamMMHOe obecrieueHue
Mertoanueckue
pexomeHnanuu He menee 30
paboT

'YakoBka

Hannune pyccKOsS3bI9HOTO
caiiTa MOJJICPKKH, HATHIHE
BHJIEOPOJUKOB.

[{udposas
iraboparopus 1o

X MUK
(yueHuueckas)

OO0ecIeunBaeT BBIMOJHEHUE
ImabopaTOPHBIX padOT MO
XUMHH Ha ypPOKaX B OCHOBHOM
[IKOJIE U
[TPOEKTHO-UCCIIEI0BATENBCKOM
esATeTbHOCTH YIaIIHXCS.
KoMmnekramusi:
becnipoBOAHON MYJIBTUIATYUK
110 XUMUHU C 4-Ms1

3 ImIT.




BCTPOCHHBIMH JIATYNKAMH:
/laTuuk pH ¢ nnanazonom
M3MEpeHHs He yxe 9eM oT ()
o 14 pH

JlaTdrK BHICOKOM
TeMIIepaTypbl (TepMOIIapHbIN)
C IMana3oHOM H3MEpPEHUS He
y>ke yem ot -100 no +900 C
JlaTamk
PIEKTPOIPOBOAUMOCTH C
Tuana3oHaMHu U3MEPEHUS HE
y>ke ueM oT 0 10 200 MxCwm;
oT 0 1o 2000 mxCwm; ot 0 10
20000 MmxCm

JlaTuuk TemnepaTypsl
[UIATUHOBBIN C JUaNa30HOM
3MepeHus He yxxe 4yem oT -30
o +120 C

OTaenpHbIC TATYUKHU:
JlaTurk onTHYeCcKOn
[UIOTHOCTHU 525 HM
AKceccyaphl:

KaGens USB
COCTMHUTCIIHLHBIN

3apsiIHOE YCTPOMCTBO C
KaOenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

Kpatkoe pykoBOACTBO 11O
PKCIITyaTaluu MUPPOBOi
imaboparopuu

Ha6op nmabopatopHoit
OCHACTKH

[IporpamMMHOe obecrieueHue
MeToamueckue
[pekoMeH1aiuu He MeHee 40
padot

Hanuune pycckos3pIMHOTO
caiTa MoJJIECPHKKHI

Hanuune Bugeoposvkos.

[{udposas
iraboparopus 1o

(buznke
(yueHuueckas)

ObecnieunBacT BHIMOJIHEHUE
PKCIIEPUMEHTOB 10 TEMaM
Kypca (pU3UKH.
KoMmmaexramus:
becripoBOHON MYyJIBTUAATUUK
o gusuke ¢ 6-10
BCTPOECHHBIMM JaTYUKaMHU:
[{ndposoit gaTanx

TeMIIEpATyphl C AUANA30HOM

3 ImIT.




M3MepeHus He yxe yem ot -20
o 120 C

[{ndpoBoii gaTunx
A0COIOTHOTO AABIICHHS C
ana3zoHoOM U3MEpEeHHUsI He
y>ke yem ot 0 1o 500 xI1a
JlaTyuKk MarHUTHOT'O TOJIS C
ana3oHOM U3MEpEHMsI He
yxe yeM oT -80 10 80 MmTn
J/laTukK HAIIPsKEHUS C
arna3zoHaMH U3MEpPEHUs He
y>ke yem oT -2 10 +2 B; ot -5
mo +5 B; ot -10 1o +10 B; ot
-15 1o +15 B

JlaTuuk TOKa HE YK€ YeM OT
-1 o +1 A

JlaTuuk akcenepoMeTp ¢
[T0Ka3aTeIsIMU HE MEHEE YeM:
+/-2Q;+/-49;+/-8¢
OTnenpHBIE YCTPOMCTBA:
USB ocrimnorpad He MeHee
2 kanaia, +/- 100 B
AKcecCyaphl:

Kabens USB
COETUHUTEIBHBIN

3apsiIHOE YCTPOMCTBO C
KkaOenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KoHcTpykTOp AJIst
[IPOBEICHUS SKCIIEPUMEHTOB
KpaTkoe pyKoBOJCTBO IO
PKCIUTyaTaIuu UGpoBoi
maGopaTopuu

[IporpamMMHOe obecrieueHue
Mertoanueckue
pexomennanuu (40 padbor)
Hanuune pycckos3pI9HOTO
caiTa MoJJIECPHKKHI

Hanuuue BuaeopoanKkos.

KomnbsroTepHoe 00opyioBaHUE

4. [HoytOyx

Dopm-PakTop: HOYTOYK;
DKecTkast, HeoTKIIIOUaeMast
KIIaBHATypa: HAJMUHE,;
Pycckas packiaaka
[KJIaBUATYypPbl: HAJITUYUC,
JlMaroHasp SKpaHa: He MeHee
15,6 mroiiMOB;




Pazperenne sxpaHa: He
Mmeree 1920 x 1080 mukceneit;
KonmuectBo siaep
[IpoLieccopa: He MeHee 4;
KoruecTBO MOTOKOB: He
MeHee 8;

basoBast TakTOBasi 4acToTa
rporieccopa: He meHee 1 I'Tm;
MakcruMaibHasi TAKTOBas
HacToTa Ipoleccopa: He
menee 2,5 I'Tm;

Ksmi-namsats npoueccopa: He
MeHee 6 MOaliT;

O0BEM yCTaHOBIIEHHOM
OTepaTUBHON MaMSTHU: HE
MeHee 8 ['0aliT;

O0BeM noIIep)KUBAEMOI
OTICPATHBHOM MAMSITH (TSI
BO3MOYXHOCTH PaCIIMPEHUs):
He MeHee 24 1'0aiiT;

O6beM HakonuTens SSD: He
MeHee 240 I'0aliT;

Bpemst aBTOHOMHO# pabOThI
0T OaTtapeu: He MeHee 6
4acoB;

Bec HoyTOyKa c
YCTaHOBJICHHBIM
AKKyMYJISITOpoM: He Ooiee 1,8
KT;

Bremnuit uarepdeiic USB
cTaHapta He Huxke 3.0: He
MeHee TpeX CBOOOIHBIX;
Buemnuit uarepgeiic LAN
(MCTIONb30BaHKE
MePEeXOHUKOB HE
[peyCMOTPEHO): HAINYHE,
Hanuuue monynei n
mHTEepdeiicoB
(Mcronb30BaHKe
[EepPEeXO0HUKOB HE
npeaycMoTpeHo): VGA,
HDMI,

becnipoBotHast cBsi3b Wi-Fi:
HATHYUE C MTOAIePIKKON
crannapta IEEE 802.11n nin
COBpEMEHHEE;

\Web-kamepa: Hanmuuue,
Manunyiasatop "Mpimb":
HaIH4ne;




[IpenycranoBieHHas
OIIEpaLlMOHHAs CHCTEMA C
rpaguIecKuM
[10JIb30BATEIbCKIM
mHTEepdeiicoM,
oOecrieunBaroas padboTy
[pacrpoCcTpaHeHHBIX
00pa3oBaTeNbHBIX U
0OIIECUCTEMHBIX
[IPUIIOKEHUI:

HaJINYHE.

5. M@V (mpunrep,
CKaHep, KOIHP)

Tun ycrpoiictea: MOY
(byHKIIMM TTeYaTH,
KOITPOBAHUS,
CKaHMPOBAHUSA);

Dopmar Oymaru: He MEHEe
A4;

[[BeTHOCTb: YepHO-OEBbIN;
TexHosorus nevartu:
mazepHast

MaxkcumaabHOE pa3peleHue
neyatu: He MeHee 1200 x
1200 Touexk;

urepdeiicer: Wi-Fi, Ethernet

(RI-45), USB.

1 mrr.

1 mrT.

JIOTTOJIHUTEJIBHOE OBOPY IOBAHUE

ECTGCTBCHHO'HayLIHaH HAITPaBJICHHOCTH

1. [ludposas
itabopatopus 1o

OHOJIOTUH
(yueHnueckas)

O06ecnieurBaeT BHITIOJIHEHHE
mabopaTOpHBIX PabOT Ha
ypOKax 1o OMOJIOTUH B
OCHOBHOMU IIIKOJIE U
[MPOEKTHO-UCCIIEA0BATEIBCKOM]
NEesATEeIbHOCTH YUallIuXCs.
KoMmmaekramus:
becripoBOAHOM MYIBTUAATUUK
o OuooTHHU ¢ 6-10
BCTPOCHHBIMH JIATYUKAMM:
/laTyuK BIaXKHOCTH C
TMana3oHOM U3MEPEHUS
0...100%

J[aTurK OCBEIIEHHOCTH C
Tuana3oHOM U3MEPEHUsI HE
y:ke ueM ot 0 go 180000 ik
/laTuuk pH ¢ nnanazonom
3MEpeHus He yxe ueM oT ()
o 14 pH

JlaTurk TeMIiepaTyphl C

Iarta30OHOM U3MCPCHUA HE

1 mrr.




yxe yeM oT -20 mo +140 C
/laTunk
PIEKTPOIPOBOIUMOCTH C
Tuana3oHaMu U3MEPEHUs He
yxe yeM oT 0 10 200 MxCwm;
oT 0 1o 2000 MmxCwm; ot 0 10
20000 MkCm

JlaTuMK TEMIIEpATypBI
OKpY>KaroIllen Cpeibl ¢
TMana3oHOM U3MEPEHUsI HE
yxke yeM oT -20 1o +40
IAKceccyapbl:

Kabens USB
COCIUHUTEIIbHBIN

3apsIHOE YCTPOMCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KpaTkoe pyKoBOJCTBO IO
PKCITTyaTauu UPPOBOMA
imabopaTopuu

[{udpoBas Bumeokamepa ¢
METAITTUYECKUM IITATHBOM,
paspemienue He menee 0,3
Mnukc

[IporpamMMHOe obecrieueHue
MeToamueckue
[pekoMeH1auuu He Mmenee 30
padot

YakoBka

Hanuuue pycckos3p9HOTO
caiiTa IOJICP>KKHU, HATM4UKE
BHJICOPOJTUKOB.

[{udposas
itabopatopus 1o

X MUY
(yueHmueckas)

O06ecnieurBaeT BHITIOJIHEHHE
mabopaTOpHBIX PadoT MO
XUMHUU Ha YPOKax B OCHOBHOU
[ITIKOJIE U
[MPOEKTHO-UCCIIEA0BATEIBCKOM]
NEesATEIbHOCTH YUaIlIuXCs.
KoMmmaexramus:
becnipoBOAHOM MYIBTUAATUUK
[0 XUMUH C 4-Ms
BCTPOCHHBIMH JaTYUKAMHU:
/laTuuk pH ¢ nnanazonom
3MEpeHus He yxe ueM oT ()
o 14 pH

/laTurk BBICOKOI
TeMITepaTypbl (TEpMOTIAPHBIIA)

C TUAINNa30HOM U3MCPCHUA HC

1 .

1 mrr.




y>xe gem oT -100 mo +900 C
/laTunk
PIEKTPOIPOBOIUMOCTH C
Tuana3oHaMu U3MEPEHUs He
yxe yeM oT 0 10 200 MxCwm;
oT 0 1o 2000 MmxCwm; ot 0 10
20000 MxCwm

JlaTuMK TEMIIEpATypBI
[JIATUHOBBIN C AMANa30HOM
M3MepeHus He yxxe ueM oT -30
no +120 C

OTaenbHbIE JATYUKHU:
JlaTark onTHYecKon
[JIOTHOCTH 525 HM
AKcCeccyaphl:

Kabens USB
COCTMHUTENbHBIH

3apsiIHOE YCTPOMCTBO C
Kkabenem miniUSB

USB Ananrep Bluetooth 4.1
Low Energy

Kparkoe pykoBOACTBO 10
PKCILTyaTaluu UPPOBOit
mabopaTtopun

Ha6op nabopatopHoit
OCHACTKH

[IporpamMMHOe obecrieueHue
Mertoanueckue
pexoMeHanuu He meHee 40
paboT

Hanuuue pycckos3p9HOTO
caiiTa OIEPKKHU

Haymmune BuaeopoInKoB.

[{udposas
itabopatopus 1o

(buznke
(yueHmueckas)

OO0ecrieunBacT BEIIOJHEHUE
PKCIIEPUMEHTOB MO0 TeMaM
Kypca pU3UKH.
KoMIiekramusi:
becrpoBOIHON MYJTBTHAATIUK
o ¢uzuke ¢ 6-10
BCTPOCHHBIMH JTATYHKAMH:
[{udpoBoii gaTunk
TeMITEPaTyphI C THATIa30HOM
3MepeHus He yxxe 4yem oT -20
o 120 C

[{udpoBoii gaTumk
A0COJIFOTHOI'O JABJICHUS C
Tana3oHoOM U3MEPEHHUsI He
yxe yeM oT 0 1o 500 klla

I[aT‘II/IK MAar"HuTHOTIO ITOJIA C

1 .

1 mrr.




ana3oHoOM U3MEpEeHHUsI He
y>ke uem oT -80 10 80 MTn
JlaTuynk HanpsHKEHUS ©
Tuana3oHaMu U3MEPEHUs He
y>ke geM oT -2 10 +2 B; ot -5
o +5 B; or -10 1o +10 B; ot
-15 10 +15 B

/laTyuK TOKa HE YK€ YEM OT
-1 o +1 A

/laTuuk akcenepoMeTp ¢
[MOKa3aTeIsIMI HE MEHEe YeM:
+/-29;+/-49;+/-8¢
OTaenbHbIC YCTPOUCTBA:
USB octuiuiorpad He MeHee
2 kanaia, +/- 100 B
AKceccyaphl:

Ka6ens USB
COCIUHUTEIIbHBIN

3apsIHOE YCTPOMCTBO C
Kkabemem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

Konctpykrop 11
[IPOBEACHUS YKCIIEPUMEHTOB
KpaTkoe pykoBOJCTBO IO
PKCIUTyaTaluu UGpoBOi
imaboparopuu

[IporpammHoe oOecnieueHue
MeToamueckue
pexomennanuu (40 padbor)
Hanuuue pycckos3p9HOTO
caiiTa OIEPKKHU

Haymmune BuaeopoInKoB.

. [Hudposas
itabopatopus 1o
(buzmonorun
(mpounbHBII
YPOBEHB)

ObecrieunBaeT NpoBeIeHNE
MiCCIIeIOBaHMS 10

(b yHKIITMOHUPOBAHUIO
UEIOBEYECKOIO OpraHu3Ma.
KoMInuiekTanus:
becnipoBOIHON MYJIBTUIATYHK
o pU3N0JIOTHH C 5-10
BCTPOCHHBIMU JaTYHKAMMU:
/laTunK apTeprUaIbHOTO
nasienus (0...250 MM pT. CT.)
/laTuuk myJsibca ¢ AMana3oHoM
n3MepeHus He yxxe yem ot 30
o 200 ya/mun

JlaTunk TemnepaTyphl Teja ¢
I1ara30HOM U3MEpPEHHsI He
yke ueM ot +25 no +40 C

1 mrr.




JlaTuyuK 4YacTOTHI JbIXaHUS C
ana3oHOM U3MEpEHMsI He
yxe yeM ot 0 10 100
[MKIJTOB/MUH

JlaTuuk yckopeHus ¢
okaszarensimu +/- 2 g; +/- 4 g;
+/-8 g

OTnenpHBIE YCTPOUCTBA:
latank OKI" ¢ nuanazonom
3MEpPEHUs HE YK€ YEM OT
-300 o +300 MB)

Jlatunk pH ¢ nuanasonom
3MepeHus He yxxe 4yem oT 0
o 14 pH

JlaTuuk cuiomep ¢
ana3oHoOM U3MEpEHUsI He
ke ueM ot -40 1o 40 H
/[aT4YMK OCBEHIEHHOCTH C
Tana3oHoOM U3MEpEeHHUsI He
y>ke yem ot 0 7o 180000 1k
AKceccyaphl:

Kabens USB
COCTMHUTEIbHBIH

3apsiIHOE YCTPOMCTBO C
Kkabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KoHcTpykTOp AJIst
[IPOBEICHUS SKCIIEPUMEHTOB
KpaTkoe pykoBOJCTBO IO
PKCIUTyaTaluu uGpoBOi
maGopaTtopuu
[IporpamMMHOe obecrieueHue
Mertoanueckue
pexomeHanuu He menee 20
paboT

Hanuuue pycckos3pdHOTO
caiiTa MoAIEPKKH

Haynnune BUaeOpOInKOB.

[{udposas
itabopatopus 1o

PDKOJIOTHH

ObecrieunBaeT NpoBeIeHNE
y4eOHOT0 SKOJIOTUYECKOTO
MOHHUTOpPHHTA
MHCTPYMEHTAJIbHBIMU
MeTomgamu. HaGop
[IpUMEHSETCS TPU U3YYECHUH
PKOJIOTUH, OMOJIOTHN, XUMUH,
reorpaguu u
[IPUPOJOBECHHUS, a TAKKE

U1l MHIMBUYJIBHBIX

1 mrr.




ICCIIEIOBAHUS U MPOEKTHOMN
e TeIbHOCTH IIKOJIbHUKOB.
KoMIuiekTanus:
becnipoBoHOM MYIBTHAATYUK
[10 SKOJIOTMYECKOMY
MOHUTOPHHTIY C 8-10
BCTPOCHHBIMH JIATYUKAMM:
J/laT4MK HUTPAT-HOHOB
JlaTurK XJIOpUA-HOHOB
/laTuuk pH ¢ nnanazonom
3MEpeHus He yxe yem ot 0
o 14 pH

/laTuMK BIAXXHOCTH €
TIana3oHOM U3MEPEHHUS
0...100%

/[aTYMK OCBELIEHHOCTH C
TMana3oHOM U3MEPEHUsI HE
y>ke yem ot 0 7o 180000 1k
JlaTurk TeMIepaTypsl C
Tuana3oHOM U3MEPEHUsI HE
ke ueM ot -20 no +140 C
/laTunk
PIEKTPOIPOBOANMOCTH C
Tuana3oHaMu U3MEPEHUs He
ke ueM oT 0 10 200 MxCwm;
oT 0 1o 2000 MxCwm; ot 0 10
20000 MxCm

JlaTunk TeMIepaTypsl
OKpY>Karollen Cpe/ibl C
TMana3oHOM U3MEPEHHUsI He
y>ke yem oT -20 mo +50 C
OTaenbHbIE JaTYUKHU:
/laTuuk 3ByKa ¢ QyHKIMEH
MHTETPUPOBAHUS C
TMara3oHOM U3MEPEHHUS
4acTOT HE MeHee ueM oT 50
' mo 8 kI

JlaTuKK BIaXKHOCTH TOYBHI C
Tuana3oHOM U3MEPEHUSI HE
yke yem ot 0 1o 50%
/laTuuk Kuciopona ¢
uana3oHoM u3mepenus ot ()
o 100%

JlaTuK onTHYECKOM
[JIOTHOCTH 525 HM

JlaTuK onTHYECKOM
m1oTHOCTH 470 HM

JlaTuuk TypOUIUMETp C
T1ana3oHOM U3MEPEHHUSI He




yxe yeM oT 0 1o 200 NTU
/laTuuk okucH yriepoja ¢
arna3zoHoOM U3MEpEeHHUsI He
y>ke yem ot 0 7o 1000 ppm
AKceccyaphl:

Kabens USB
COCTMHMUTEIIbHBIN (2 IT.)
3apsiiHOE YCTPOMCTBO C
Kkabenem miniUSB

USB Apnanrep Bluetooth 4.1
Low Energy

CrepKeHb I 3aKpETIICHUS
TaTYMKOB B IITATHUBE
Kparkoe pykoBOACTBO 110
PKCITyaTaluu UPPOBOit
mabopaTtopun
[IporpamMMHOe obecrieueHue
Mertoanueckue
[pekomMeH1anuu He Menee 20
padot

YIakoBka

Hanuuue pycckos3p4HOTO
caiiTa MoAep>KKH, HATHIne

BUICOPOJIMKOB.
MUKpOCKoOII Tun MUKpockora: 1 mr. 1 mr.
udpoBoi OMOJIOTHYSCKUI

Hacanka Mukpockona:

MOHOKYJISIpHAst

Haznauenue: nabopaTopHbIi
MeTo nccieIoBaHu:
CBETJIOE T0JIe

Marepuan ONTHKH:
ONTUYECKOE CTEKJIIO

Y BennmueHne MUKpPOCKOIIA,
Kpat: 64 - 1280

Oxyinsapel: WF16x
OO0bekTuBbL: 4%, 10x, 40xs
(MOANpy>KUHEHHBII )
PeBosibBepHast royioBKa: Ha 3
00BEKTHBA

Tun noJACBeTKU: 3epKano Uiu
CBETOJIHO/T

PacniosioskeHune moACBEeTKU:
BEPXHSIS U HAKHSS
Martepuan kopiyca: MeTajul
[IpenmeTHBIN cTONMK, MM: 90
crounuk nutanus: 220 B/50
[t

Uucno meranukceneit: 1




Ha6op OI'D o
XUMHUHU

B HaGop BXOIAT BECHI
mabopaTopHbIE JEKTPOHHBIC
200 r, ciupToBKa
mabopaTopHasi, BOpOHKa
KOHUYecKas, aJoyka
CTeKJIsiHHas, mpooupka [1X-14
(10 mTyK), cTaKaH BBICOKHM C
HocukoM BH-50 ¢ meTkoit (2
[ITYKH ), IAJTAHIP
3MepuTeNnbHbIi 2-50-2
(CTEKJISTHHBIH, C IPUTEPTON
KPBILLKON ), INTATUB JIJI5
poOupok Ha 10 rHe3 I, 3aKuM
[POOUPOYHBIH,
[narenb-iokeuka (3 mrykn),
HA0O0p (IAKOHOB ISt
XpaHEHUs! PaCTBOPOB U
[peakTuBOB (00BeM (prakona
100 mu1 - 5 KOMIUIEKTOB 110 6
mTyK, 00bem Qraxona 30 mi -
10 KOMMIIEKTOB 1O 6 MITYK),
[VUIMHAP U3MEPUTEIBHBIN C
HocukoM 1-500 (2 mrykn),
ctakaH Beicokuit 500 mu (3
[ITYKH), HAOOp epiueit ams
MBITBSI TIOCY/IBI (€pII /ISt
MBIThsI IPOOUPOK - 3 LITYKH,
epII 711 MBIThS KOO - 3
[ITYKH), Xanat 0enblit x/6 (2
[ITYKH), IEPYATKH PE3UHOBBIC
XUMUYECKHUE CTOMKHE (2
[ITYKH), OYKU 3alTUTHBIE,
(buabTpel OymaxkHsie (100
[ITYK), TOprouee Jis
criupToBoK (0,33 m).

B coctaB Habop BXOJAT
[PEaKTUBBI: ATTFOMUHUM,
hKeJe30, COJIsIHAs KUCIIOTa,
METHIIOpaHXK, peHoITalIeuH,
aMMMaK, IEPOKCH]T BOJIOPO/Ia,
HUTpaT cepedpa u Apyrue; B
o01eit crnokHocTH - 44
[Pa3IMYHBIX BEIIECTB,
MCTIOJB3YEMBIX JUIS
COCTaBIJICHHS] KOMIUIEKTOB
[PEaKTUBOB MPHU MPOBEICHUN
PK3aMEHAIIMOHHBIX
PKCIEPUMEHTOB 110 KypCy
[IKOJIbHOW XUMUH.

1 mr.

1 mT.




YueOHas
itabopatopus 1o
HEHPOTEXHOIOTUH

B cocTaB BXOOAT:

Cencop Tun 1 e menee 1
IIT., 00eCIIeYNBAET
BO3MOKHOCTb PETUCTpaALlUU
CUTHaJja 3JIEKTPUUECKOI
AKTUBHOCTH MBIIIIII
(asmekTpoMuorpamMmmel, SMI).
Perucrpanus nomkHa
OCYILIECTBIISIETCS
HEWHBA3UBHO, CYXUMHU
PIIEKTPOIAMHU.
B03MOKHOCTBIO KPEIUICHUS K
[pyKe 4eoBeKa, 4YTo JOJKHO
TaBaTh BO3MOXKHOCTh
[PETUCTPUPOBATH
PICKTPUYECKYIO aKTUBHOCTH
MBIIIBI B 00JIACTH, HAJ|
KOTOpPOH pacrionaraercs
kperuienue. [Ipu HanpsokeHun
MBIIIIIBI TOJKHA OBITH
oOecrieueHa BO3MOKHOCTh
HAOTIOACHNUS TTYYHOCTH
cUrHaza (T.e. IPUCYTCTBUE
OMI'), npu pacciiabieHuu
MBIIIILIBI - €€ OTCYTCTBUE.
Cencop Tun 2 ne menee 1
IIT., 00eCIeYNBAET
BO3MOKHOCTb PETUCTPALIUU
CUTHaJIa
(bororteruzmorpammbl (OIIT)
OTNITUYECKUM TTYTEM, 3a CUET
M3MEHEHUS OTPAKEHHOTO OT
KPOBEHOCHBIX COCYJIOB CBETA,
00BEM KOTOPBIX U3MEHSIETCS
[10/] BO3JCHCTBUEM ITYJIbCOBOM
BOTHBI. CEHCOP JT0JKEH OBITh
o0ecredeH BO3MOKHOCTBIO
KpEeTJICHU K MOIyIlIeYKe
[ajblia YeJI0BeKa.

Cencop Tun 3 He menee 1
[IIT., 00ECIIEUYNBAET
BO3MOKHOCTB: PETHCTPALlUU
CUTHaJIa
PIEKTPOKAPANOTPAMMBI
(OKTI') He nHBa3UBHBIM
CcII0co00M;

peructpaumu I, IT n I11
OTBEJICHUI; MO AKIIOYCHUS
PIIEKTPOJOB K CEHCOPY C

1 mr.

1 mT.




[TOMOIIBIO COETUHUTENbHBIX
[IPOBOJI0B, 000PYI0BAaHHBIX
TouchProof pazsemamu.
Cencop Tun 4 ne menee 1 mr.
o0OecreunBaeT BO3MOKHOCTB!
[pETUCTpAIIMK CUTHAJIA
KOXHO-TaJlbBAaHUYECKOM
peakuuu (KI'P), perucrpanus
KOTOPOTO OCYILECTBIISIETCS Ha
[TOCTOSIHHOM TOKE;
[TOIKJIIOUEHUS K TEITy
YEeJIOBEKA C TIOMOIIBIO CYXHX
PIIEKTPOIOB, OJKIIOUCHHE
KOTOPBIX K CEHCOPY
OCYILIECTBISIETCS C TOMOIIBIO
TouchProof pa3bemoB.
Cencop Tun 5 He menee 1
[IT., 00ECIIEYNBAET
BO3MOYKHOCTB: PETUCTpALIUU
CUT'HAJIA JJIEKTPUYECKOMN
aKTUBHOCTH Mo3ra (D9I) ¢
[TOMOIIIBIO CYXHX
HEHHBA3UBHBIX JIEKTPOIOB;
[PETUCTPALINU DIIEKTPUUYECKOM
AKTUBHOCTH Pa3HBIX JOJeH
MO3Ta; TTOIKITIOYCHHUS
PIIEKTPO/IOB K CEHCOpPY C
[TOMOIIBIO0 COSTUHUTENBHBIX
[IPOBOJIOB, 000PYI0BaHHBIX
TouchProof pazpemamu;
3aKperIeHUs 3JIEKTPOJI0OB Ha
[MOBEPXHOCTHU TOJOBHI.
Cencop Tun 6 ne menee 1
[IT., 00EeCIIEYNBAET
BO3MOYXHOCTB: PETUCTPAIIAN
CUTHaja KoJebaHus rpyaHON
kieTku (CeHcop AbIXaHUSA);
OTIpEICTICHUS] YaCTOThI
ITBIXAHUS.

Y cTpoiicTBo 1uist cOopa
TAaHHBIX OT CCHCOPOB U
repenayn Ha ePCOHANTbHBIN
KOMIThIOTEP 00eCTIeYnBaeT
BO3MOKHOCTBH COOpa TaHHBIX
OT TTOJIKJTFOUCHHBIX K HEMY
CEHCOPOB U OTIPaBKY
[MOJTy4eHHBIX TaHHBIX Ha [1K.
[ToakiroueHrne LHEHTPAIBHOTO
Moyiist K [TK ¢ moMonipro




USB-ka6ens. [{enTpanbHbIif
MOYyJIb UMEET He MeHee |
[11T.: TAJIbBAHUYECKYIO
3ossinuio ot T1K.
[{eHTpasIbHBIN MOAYIb
oOecrneurnBaeT BO3MOKHOCTh
0JIHOBPEMEHHOTO
[TOIKJIFOUEHUS BIUTOTH J10 4
ceHcopoB. Kaxxiplii U3 BXOJI0B
[{eHTpaTbHOTO MOIYIISI HMEET
raJIbBAHUYECKYIO U30JIALIUIO
(oOecrieueHrEe MEKKaHAIbHON
raJlbBAHUYECKOM M30JISIUN).
[logknroueHne CeHCOPOB K
[{eHTpaTbHOMY MOJYITIO
OCYIIIECTBIISIETCS C IOMOIIBIO
CHeIHATU3UPOBAHHBIX
pazbemoB Turna LEMO,
00eCreurBaOIINX
[TPABMIBHOCTb ITOIKITFOUCHUS
pazbeMa 1 CHUKAIOIINX PUCK
CIIy4ailHOrO KacaHus
[Pa3bEMOB TOKOIIPOBOISIIINX
gacTeH, a TakXKe
00eCreunBalOIINX 3aIIUTY OT
HECaHKIIMOHUPOBAHHOTO
[TOTKJTFOUCHUS K
[TPOU3BOJIBHBIM YCTPOMCTBAM.
Monyns "Kunonka" He menee 1
[IT., 00eCIIEYNBAET
BO3MOYXHOCTB: Pa3METKH
[PETUCTPUPYEMBIX CUTHAJIOB U
O0TMeUYaTh HE MEHee 3-X
[Pa3TUYHBIX KaTeTOPUU
COCTOSTHHIA.

Y CTpOHCTBO, BXOJILEE B
cocTaB J1a00paTopuu, T0JKHO
00ecrednBaTh BO3MOXHOCTh
[PETHCTpAIMH apTEPUATHHOTO
TaBJICHMUS.

[IporpamMMHOe obecrieueHue
(nanee - I[10). JlomxHO
00eCTIeunBaTh BU3YyaTH3aIUIO
11 00paboTKy
[PETHCTPUPYEMBIX CHTHAJIOB.
[ 1aBHOE OKHO TIPOTPaMMBI
ITOJDKHO COCTOSITh M3 BKJIQJIOK,
KaK7asi 13 KOTOPBIX
coIepKUT HaObOp TpaduKoB,




HEOOXOIUMBIX IS
oToOpaXkeHHus TpedyemMon
MH(pOpMaIuy.

Jl0KHA UMETHCS BKITAIKA JIJIsS
0JIHOBPEMEHHOTO MPOCMOTpa
CUTHaJIa CO BCEX CEHCOPOB,
0JIHOBPEMEHHO
[TOIKJTFOYCHHBIX K
[{eHTpanbsHOMY MOJYIIIO.
JT0 o0ecreuynBaeT
BO3MO>KHOCTh
MHOTOKaHATBHOTO
(mosurpaguIecKoro) pexuma
PabOThI yCTPOMCTBRA.

Taxxke TOMKHBI UMETHCS
BKJIAJIKA JISI BU3YyaTH3aI[uN
CUTHAJIOB OT ceHcopoB OMI,
@I, OKT, KT'P, O9T,
CeHCOpa JbIXaHusl, KHOMKH; a
TaK>Ke TIPOU3BOIHBIX
rpaduKoB, Ha KOTOPBIX
BH3YyaTH3UPYIOTCS
crelu(pUIHbIE ISl TOTO WX
MHOTO CHTHAJIA BEJTUYHHEI.
[1O nokHO 1aBaTh
BO3MOYXHOCTh BU3YaJTU3AIHH
1 00paboTKH
[PETUCTPUPYEMBIX CUTHAIIOB, &
MMEHHO:

- OMI': Buzyanu3zauus
CUTHaJa, CTIEKTP CHTHAJIA,
AMIUTATYIHBIA TPUTTEP

- OIII': Bu3yanuzamus
CUTHaJa, CTIEeKTpa CUTHAJAa,
TaxorpaMMebl, rpaduk mysbca
- OKI': Bu3yanuzanus
CUTHAJIa, TaXOIPaMMBI,
rpaduk myibca

- KI'P: Bu3yanusanus cursana
- O0I': Bu3yanu3anus
CUTHaJIa, CTIEKTP CHTHAJIA,
AMIUTATY1a alb(a-puTma,
aMIUIUTYy1a OeTa-puTma.

- CeHcop JIbIXaHUS:
BH3yaTH3aIis CUTHAA,

- Knomnka: Bu3yanu3zanus
CUTHaJIa pa3METKH

[1O noKHO UMETH
BO3MO>KHOCTh KAaCTOMU3AIINH




1 HacTpoiiku [1O mist

P (HEKTHBHOTO OTOOPAKCHHS
rpaduKoOB: HaCTpPOMKA LIBETA,
BHEIOOp MTapamMeTpoB s
aHaIM3a, BEIOOP
0TOOpaXkaeMbIX TpauKoB,
MacTabupoBaHue rpauKoB.
[1O noKHO UMETH
BO3MO>KHOCTH 3aITUCH U
BOCTIPOW3BEICHHS
[PETUCTPUPYEMBIX CUTHAJIOB.
B03MOKHOCTb HACTPOUKHU
[apamMeTpoB PHIbTpaLNU
CUTHaJIa ¢ TOMOIIbI0 QUIbTPa
HIOKHUX 9acTOT, (PUIbTpa
BBICOKMX YacTOT, TIOJIOCOBOTO
(buIbTpa, peKEKTOPHOTO
(bubTpa.

C uenbio ynoOCcTBa aHalu3a
CHTHAJIa, TOJDKHA UMETHCS
BO3MOYXHOCTb 3aITUCH
[PETUCTPUPYEMBIX CUTHAJIOB B
(aiin, ¢ mocaenyromiei
BO3MOYKHOCTBIO X
[OCIIeTyOIIEro
BOCIIPOW3BEICHHSI B TAHHOM
[10 (uMHUTHPYS pETUCTPALIUIO
CUTHAJIa B p&KUME PeaIbHOrO
BPEMEHM).

B cocrase: meToauyeckue
MaTepHaIIbl U1l yIUTEIS U
00Oy4aromuxcsi, ONMCaHue
[TOJIKJTFOYEHUS] CEHCOPOB
mabopaTopuu, HHCTPYKLIUH 110
icroyip3oBanuio 110,
OIHCaHue JTa0OPATOPHBIX U
[MPaKTUYECKUX padboT, KOTOpOe
B TOM YHCJIE€ COJCPKUT
Mpe3eHTAIMOHHBIE
MaTepUabl.

Y makoBka/kopoOka
mabopaTopuu JOKHA
oOecnieunBaTh yn00HOe
XpaHEHHE U COJIePKaTh
MOJICKA3KH IS
[PacIIONIOKEHHs] CEHCOPOB U
yCTpOICTB 1TabOpaTOpuu JIst
yIOOHOTO UCTIONE30BAHUS
pernojaBaTes My U




|o6yqafoumMHc;1.

TexHomoruaeckas HaITPaBJICHHOCTb

0.

O06pa3oBaTEHHBIN
KOHCTPYKTOP JUIst
[IPAKTUKN OJIOYHOTO
[POTrpaMMHUPOBAHUS C
KOMILJIEKTOM
TaTYNKOB

PoGoToTexHudeckuii Habop
[peHa3HAYEH IS U3y4eHUs
OCHOB POOOTOTEXHUKH,
eranen, y3J0B U
MeXaHU3MOB, HEOOXOIUMBIX
U1 CO3JJaHUS
[POOOTOTEXHUYECKUX
[YCTPOMCTB.

HaGop npeacrasisieT co0oit
KOMIUICKT CTPYKTYPHBIX
PIIEMEHTOB, COCIMHUTEIbHBIX
HIIEMEHTOB H
PIEKTPOTEXHUYECKUX
KOMITOHCHTOB.

HaGop mo3Bossier codupats (1
[IPOrpPaMMHUPOBATH
coOupaeMble MOJICTHN), U3
PIIEMEHTOB BXOJSIINUX B €TO
COCTaB, MOJIEIH MEXaTPOHHBIX
1 pOOOTOTEXHUYECKUX
YCTPOMCTB ¢
ABTOMATHU3HPOBAHHBIM
yIpaBJIeHHEM, B TOM YUCIIE Ha
KOJIECHOM XOAY, a TaK ke
KOHCTPYKIIMNA, OCHOBAaHHBIX HA|
MCII0JIb30BAaHUU iepead (B
TOM YHCJI€ YEPBIUHBIX U
3yOuaThIX), a TaK e phlYaros.
CBETOJMOIHBI MAaTPUYHBIN
ucrie ¢ 0enoi moJICBETKON
Ha KOHTpOJLIepe

KonnuecTBo nopTos
BBOJ1a/BBIBOJIA HA
KOHTpOJIIEPE HE MEHee 6
KoraecTBo KHOMIOK HE MEHEe
4
OO11e€ KOJINYECTBO
hjeMeHTOB: He MeHee 520 miT.,
B TOM YHUCIIE:

1) mporpamMmMupyemslii 610K
YIIPaBIEHUS, KOTOPBIN MOXKET
[paboTaTh aBTOHOMHO U B
[TOTOKOBOM PEKUME;

2) cepBOMOTOPBI

3) JaTYMK CHIIBI

4) maTYuK pacCTOSTHUS

1 mr.

1 mT.




S) naT4uK 1BETa

6) akKyMyJIITOpHas OaTapes
7) [InacTukoBbIe
CTPYKTYpPHBIC SJIEMEHTHI,
BKITIOYast iepoprupoBaHHbIE
PIIEMEHTHI: OAKHU, KyOUKH,
OCH ¥ BaJIbl, COCIMHUTEIILHBIC
PIIEMEHTHI K OCSIM, IIIECTEPHH,
[peIHa3HAYCHHBIC IS
CO3/IaHUS YEPBSIUHBIX U
3yOuaThIX nepeaad,
COCTUHUTEIILHBIC U
KPETIC)KHBIC JICMEHTBI;

7) IlporpammHoe
00eCIeYeHnE, UCIIOb3YeMOe
IS TPOTPAMMHUPOBAHS
coOnpaeMbIX
[POOOTOTEXHUUYECKUX MOJICIICH
1 YCTPOMCTB, TOCTYITHO IS
CKaYMBaHUS U3 CETH
MuTepHeT

10.

O06pazoBaTEIbHBIN
HA0Op 10 MEXaHUKE,
MCXAaTPOHHUKE U
POOOTOTEXHUKE

KomrmuiekT a1t u3ydeHust
OCHOB DJIEKTPOHHUKH U
[POOOTOTEXHUKHU

Habop nomxkeH ObITh
MpeaHa3HaueH JUTs
[IpOBEIEHUS YUEOHBIX
3aHATUH 110 DJIEKTPOHUKE U
CXEMOTEXHHUKE C LIEIIbI0
3ydueHUs Hanboee
[pacripocTpaHeHHOMN
JIEMEHTHOU 0a3bl,
[IpUMEHSIEMOM ISt
MH)XEHEPHO-TEXHUIECKOTO
TBOpYECTBA yJaluXcs U
[pa3pabOTKH yueOHBIX
Mojieneit pobotoB. Habop
ITOJDKEH TTO3BOJIATE YIAITIMCS
Ha MPaKTHKE OCBOUTH
OCHOBHBIE TEXHOJIOTUHI
[POEKTUPOBAHHUS
[POOOTOTEXHHUUECKHIX
KOMIIJIEKCOB Ha IpuMepe
yaeOHBIX MoJieTiel poOOTOB, a
TaKXKe U3Y4YUTh OCHOBHBIE
TEXHUYECKHE PEIICHUS B
00J1aCTH KHOEPHETHUECKUX U
BCTPaNBAEMbIX CHCTEM.

B cocTaB KOMIIJIEKTa JOJIKEH

1 mrr.




BXOIUTH HAOOP
KOHCTPYKTHUBHBIX 2JIEMEHTOB
11 COOpKH MakeTa
MaHHITYJISITHOHHOTO POOOTa,
KOMILUIEKT METaNTHIECKUX
KOHCTPYKTHUBHBIX 2JIEMEHTOB
11 COOpKH MakeTa
MOOMIIBHOTO POOOTa U T.II.

B cocTaB KOMITJIEKTa BXOJIHUT
HA0O0p AIIEKTPOHHBIX
KOMITOHEHTOB JIJISl U3YYCHUS
OCHOB DJICKTPOHHKH H
CXEMOTEXHHUKH, & TAKKE
KOMIUJICKT TIPUBOIOB U
TATYNKOB PA3IMYHOTO THIIA
TSt pa3paboTKu
[POOOTOTEXHUYECKHIX
KOMIIJICKCOB.

B cocTaB KOMIUIEKTa JOJDKHO
BXOJIUTH: MOTOPEHI C
PHKOJIEPOM - HE MeHee 2 IIT,
CEpBOIPHUBO/T OOJIBINOH - HE
MeHee 4 TIT, CepBOIPHBO/T
MaJIblii - He MeHee 2 IIT,
MH(ppPaKPaCHBII TaTYUK - HE
MeHee 3 T, yJIbTPa3ByKOBOM
TaTYMK - HE MeHee 3 11T,
TATYNK TEMIIEPaTypPhI - HE
MeHee 1 T, JaTdnk
OCBEIICHHOCTH - HE MeHee |
1T, HA0OP PJEKTPOHHBIX
KOMITOHEHTOB (Pe3UCTOPHI,
KOHJICHCATOPHI, CBETOIHOIBI
PA3IMYHOTO HOMHHAJIA),
KOMIIJICKT TIPOBOJIOB JIJISI
OecraeqyHoro
[TPOTOTHITHPOBAHHS, TIJIaTa
OecraeqyHoro
[IPOTOTHUITHPOBAHNS,
AKKYMYJISITOP U 3apsiTHOE
YCTPOMCTBO.

B cocTaB KOMITIEKTa TOKEH
BXOJIUTH IPOTPAMMHUPYEMBIi
KOHTpOJLIED,
[IpOrpaMMHUPYEMBIN B Cpezie
IArduino IDE wim
AHAJIOTHYHBIX CBOOOIHO
[paCTIpOCTpaHsAEMBIX Cpeaax
[pa3paboTKH.




[IporpammMupyemMblii
KOHTPOJLIIEP JI0JKEH
001a1aTh TOPTaMH ISt
[OJIKITFOYEHUS IU(PPOBBIX U
QHAJIOTOBBIX YCTPOUCTB,
uaTepdeiicamu TTL, USART,
12C, SPI, Ethernet, Bluetooth
i WiFi.

B cocraB koMILiekTa JOKEH
BXOAUTH MOJTYJIb
TEXHUYECKOT0 3peHMs,
[IpeCTaBISAIOMNN COO0H
BBIUHCITUTENLHOE YCTPOMCTBO
CO BCTPOEHHBIM
MUKPOTIPOIIECCOPOM (KOJI-BO
siep - He MeHee 4 1T,
yacToTa sjpa He MeHee 1.2
['T1, o0bem O3Y - He MeHee
512 M0, 06beM BCTpOSHHO
rmamsTu - He MeHee 8 10),
MHTETPUPOBAHHOMN KaMepoid
(MakcUMaJIbHOE pa3pelIeHue
BUICOTIOTOKA, IIePE1aBaeMOT0
o nuatepdeiicy USB - He
MeHee 2592 x 1944 en.) u
ONTUYECKON CUCTEMOM.
Moysib TEXHUYECKOTO
3peHus JoJKeH 001a1aTh
COBMECTUMOCTBIO C
[Pa3TMYHBIMU
[TPOrPaMMHUPYEMBIMHI
KOHTPOJIJIEPAaMH C IIOMOIIbIO
untepdeticos - TTL, UART,
12C, SPI, Ethernet. Monynb
TEXHUYECKOTO 3PEHHUSI TIOJKEH
IMETh BCTPOEHHOE
[IporpaMMHOe obecrieyeHue
Ha OCHOBE OIlEepalluOHHOMN
crcTeMbl Linux,
[103BOJISIIOIIEE OCYIIECTBIISITh
HACTPOWKY CUCTEMBI
MaIIMHHOTO O0y4YeHUs
[TapaMeTPOB HEHPOHHBIX
ceTeil st OOHApYKEeHUs
00BEKTOB, OMPENICTICHUS UX
[1apaMeTpOB U JajdbHEUIIEH
MIeHTH(DUKAITIH.

KommiekT nomkeH
00ecneurnBaTh BO3MOXHOCTh




M3y4eHUs OCHOB pa3pabOTKH
[IPOrPaMMHBIX U alapaTHBIX
KOMITJIEKCOB MH>KEHEPHBIX
crcTeM, peleHHi B cdepe
"MuTepHeT Bemei'", a Takxe
pelIeHuii B 00IacTu
[POOOTOTEXHHKH,
MCKYCCTBEHHOT'O MHTEJUIEKTA
1 MAIIMHHOTO O0Yy4YEeHHUSI.

11.

YersipexoceBoi
yaeOHBIN
POOOT-MaHUTTYJIATOP
C MOy TbHBIMU
CMEHHBIMHU
HacaJaKaMu

YueOHbIi
[POOOT-MaHUITYIATOP
[IpeHa3HAYEH /ISl OCBOCHUS
00y4aIOIUMUCS OCHOB
[POOOTOTEXHHKH, IS
[MOATOTOBKH O0YYAIOIIUXCS K
BHEJPEHUIO U MOCIEAYIOLIEMY
MCIIOJIb30BaHUIO0 POOOTOB B
[IPOMBIIIIJICHHOM
[TPOM3BOJICTBE.

KonuuecTBo oceii poboTa
MaHUITYJISITOpA - YEThIPE.
[IepemenieHue UHCTPYMEHTA B
[TPOCTPAHCTBE MO TPEM OCSIM
ITOJDKHO YIIPaBIISITCS
[1arOBBIMU JIBUTATEISIMU.
Hanpsokenne nutanus
[1arOBBIX JIBUTATENEH HE
6omee 12 B.

CepBoJBHTraTeNlb YETBEPTOU
OCH JIOJDKEH 00ecrieunBaTh
[MOBOPOT MHCTPYMEHTA.

Yros noBopora
MaHUITYJISITOpAa HA OCHOBaHUU
BOKpPYT' BEpTHKAJIBHOM OCH HE
Menee 180 rpaaycos.

/{51 onpeneneHus moaoKeHus
MaHUITYJISITOpA TPU TOBOPOTE
BOKPYT BEpTHKAJIBHOUN OCH
ITOJKEH HCII0JIB30BaThCS
HPHKOEP.

Yro1 noBopoTa 3aaHero
[1e4a MaHUMYJISTOpa He
Menee 90 rpanycos.

Yo MOBOpOTa NEPETHETO
[J1e4a MAaHUIYJISATOPA HE
menee 100 rpamycos.

/11 onpeiesieHns OJI0KEHUS
3aJIHEr0 U MepeaHero mied
MaHUITYJISITOPA JOJIKEH

1 mrr.

1 mrT.




MICIIOJIb30BATHCS THPOCKOIL.
YT0J1 IOBOpOTA 110 YE€TBEPTOMN
ocu He MeHee 180 rpamycoB.
JloJDKHA OBITH BO3MOXKHOCTD
OCHAII[CHUS] CMEHHBIMU
HacaJ kaMu (HarpuMmep,
neprkaTellb KapaHaalia uin
(omacTepa, mpucocka ¢
CepBOJBUTATENIEM,
MEXaHMUECKOE 3aXBaTHOE
YCTPOMCTBO ¢
CEpBOJBUIATENIEM,
YCTPOMCTBO 151 JTa3€pHOM
FPaBUPOBKHU MJIM YCTPOMCTBO
st 3D-meuatn).

JloJKHA OBITH BO3MOKHOCTD
[1OIKJTFOUCHUS
ITOTIOJTHUTEIBHBIX YCTPONCTB
(Hampumep, TpaHcIopTepa,
[penbca Ui epeMeleHus
po0oTa, mMyabTa YIpaBJICHUS
TUIA JPKOUCTHK, KAMEPBI
MaIIMHHOTO 3pEHHS,
ONTUYECKOTO JTaTUMKa,
MOTyJ1s1 OECIIPOBOHOTO
ocrymna.
Po60T-MaHUITYIISITOP TOJIKEH
o0ecreynBaTh epeMeleHne
Haca/JKu B IIPOCTPAHCTRBE,
AKTUBAIMIO HACAIKH,
BO3MO>KHOCTh TIOJTyYEHH S
CUTHAJIOB OT KaMephl U
TaTYMKOB, BOBMOXXHOCTh
YIIPABICHUS
TOTIOTHUTETbHBIMU
YCTPOMCTBAMM.

Marepuan kopmyca -
anoMuHui. Jlnametp paboueit
30HBI (0€3 yueTa HaBECHOTO
MHCTPYMEHTA U YE€TBEPTOI
ocH) He MeHee 320 MM.
uTepdeiic moakmoyeHus -
USB.

JloJ1KeH UMEeTh BO3MOKHOCTh
ABTOHOMHOM paboThI U
BHEILIHETO YIIPaBJICHUSI.

Y IpaBisoMKil KOHTPOJUIEP
TOJDKEH OBITH COBMECTHM CO
cpenoit Arduino.




Y ipaBsomuii KOHTPOJUIEp
COBMECTUM CO CpeIoi
porpamMMmupoBanust Scratch,
1 SI3IKOM MPOTPaMMUPOBAHUS
C.

Jlo/okeH oOecrieunBaTh
[TOBOPOT I10 MEPBBIM TPEM
OCSIM B 33JIJaHHBIN YroJI U Ha
3aIaHHBINA YTOJ1, IOBOPOT I10
UETBEPTOM OCH HA 3aJJaHHBIN
YT OJ1, IBH>KEHHE B
KoopauHatel X, Y, Z,
[epeMenieHue Ha 3aJJaHHOE
[pacCTOSIHUE M0 KOOPAUHATAM
X, Y, Z, nepenady JaHHbIX O
TEKYIIEM ITOJI0KEHUU YTIIOB,
[epegady JaHHBIX O TEKYIIUX
KOOpJAMHATaX UHCTPYMEHTA.
JloykeH noaiepKuBaTh
[IEpEMEIICHUE B IEKAPTOBBIX
KOOpAMHATAX U yriax
[I0BOPOTa OCEM, C 3alaHHON
CKOPOCTBIO U YCKOPEHHUEM.
Turbl nepeMeneHni B
IEKapTOBBIX KOOPAMHATAX:
IIBIDKEHUE T10 TPACKTOPHUH,
IIBIDKEHUE T10 TIPSIMOM MEXKTY
IByMsI TOUKaMHU,
[epenpbrIruBaHue U3 TOYKH U
TOUKY (TIepeHoC 00BEKTA).

12

|Ob6pazoBaTenbHbII

HaOOp /17151 U3yUeHUs
MHOTOKOMIIOHEHTHBIX|
POOOTOTEXHUUECKHUX
CUCTEM U
MAHHUITYJIAIUOHHBIX
poOOTOB

OOpa3oBaTeNbHbIN KOMIUIEKT
TOJKEH OBITh ITpe/IHa3HaYeH
U1 N3Y4ECHHUS
[POOOTOTEXHUUECKHUX
TEXHOJIOTMH, OCHOB
H()OPMaLOHHBIX
TEXHOJIOTUI U TEXHOJIOTUHI
[TPOMBIILIIIEHHOU
ABTOMATH3ALMH, & TAKXKE
TEXHOJIOTHI
[TPOTOTUIIUPOBAHUS U
aJIUTUBHOTO IIPOU3BO/ICTBA.
B cocTtaB KOMIIIEKTa JOHKHO
BXOJIUTH:

1) MHTennexTyanbHbIH
CEPBOMOJYJIb C
MHTErPUPOBAHHOM CHCTEMOM
YIIpaBJICHUS, TTO3BOJISIOIICH
0OBETUHATH CEPBOMOTYIIH

1 mr.

1 mIT.




NIPyT € APYTOM I10
[10CJIEI0BATEILHOMY

mHTEepdelicy - He MeHee 6 1T,
2) PoGoToTexHMYECKHA
KOHTPOJIIEP MOJIYJIBHOTO
TUIA, IPEACTaBISIOIIUN
cO00I OMHOIUIATHBIN
MUKPOKOMITHIOTED C
OTNepalMOHHON CUCTEMOM
Linux, 00beIMHEHHBIH C
repudepuiiHbIM
KOHTPOJJIEPOM C ITOMOIIBIO
[J1aThI PACIITUPECHHUS.
PoGoToTeXHMYEeCKUI
KOHTPOJIIEP JTODKCH
YZIOBJIETBOPSATH TEXHUYECKUM
XapaKTEPUCTHUKAM: KOJI-BO
siIiep BCTPOCHHOTO
MHUKPOKOMIThIOTEpA - HE
MeHee 4, TAKTOBas 4acToTa
siapa - He menee 1,2 I'T,
00bem O3V - He menee 512
MO0, HayImure nHTEepErcoB -
SPI, 12C, 12S, TTL, UART,
PWM, mudpossie u
QHAJIOTOBBIC TIOPTHI TS
[TOIKJIFOUEHUS BHEITHUX
YCTpOICTB, a Takxke WiFi unun
Bluetooth s koMmmyHuKau
CO BHEUTHUMH YCTPONCTBaAMHU.
PoboToTexHMUeCKUit
KOHTPOJLIEP T0KEH
00ecIeYnBaTh BO3MOKHOCTE
[TPOrpaMMHUPOBAHHUS C
[TOMOIIIBIO CPEJICTB SI3LIKOB
C/C++, Python u cBoG0oaHO
[pacTpoCTpaHIeMOMN CPeab
IArduino IDE, a Takxke
YIIPaBJICHUS MOJICIISIMU
[POOOTOTEXHUUYECKUX CUCTEM C
rmoMonieio cpeasl ROS.

3) BeraucauTenbHbIN MOYITb
CO BCTPOEHHBIM
MUKPOKOHTPOJJIEPOM - HE
MeHee 1 mmT.
BrranuciurenbHbIil MOAYJIIb
TOJKEeH 00J1anaTh
BCTPOCHHBIMH IU(PPOBBIMU
[opTaMu - He MeHee 12 mT u




AHAJIOTOBBIMU [TIOPTAMU - HE
Menee 12 .
BeruucianTenbHbld MOYJIb
OJDKEH 00J1a1aTh
BCTPOEHHBIM MOJAYJIEM
0OECTIPOBOTHOM CBSI3U THIIA
Bluetooth u WiF1 mis
CO37aHus
annapaTHO-IIPOTrPAMMHBIX
[PEILICHUH U
"yMHBIX/CMapT"-yCTPONCTB
U1t pa3pabOTKU pelIeHHA
"NnaTepHer Bemeit'”.
BrranciuTenbHbI MOYJIb
TOJKeH 001aaTh
COBMECTUMOCTBIO C
nepudepuiiHbIMY IJIaTaMU
TS TIOJIKJTFOUEHMST K CETH
Ethernet 1 moaKIrOYEHUS
BHEIIHEH CHJIOBOW HArPy3KH.
4) Monynb TEXHHUECKOTO
3pEHUS, TPEICTABIISIOINI
co0oif ycTpoiicTBoO Ha Oaze
BHIYMCIIUTEIIEHOTO
MUKpPOKOHTpOJIIIEpa U
MHTETPUPOBAHHON KAMEPHI,
oOecrnieunBaroIee
[pacro3HaBaHKe MPOCTEHIIINX
M300paXkeHU Ha MoLyJIe 3a
C4eT COOCTBEHHBIX
BBEIYHCITUTEIILHBIX
BO3MOXKHOCTEH - HE MeHee |
1T,

Moayiab TEXHUYECKOTO
BpEHUsI IOJDKEH 00ecTieunBaTh
BO3MOKHOCTBH OCYHIECTBIISTh
HaCTPOMKY SKCIO3UIINN,
Oananca 6exoro, HSV
COCTABJISIFOIIUX,, TTOTIIA TN
oOHapyXuBaeMon 00JIacTH
300paXKeHUs], OKPYIJIOCTH
oOHapyXuBaeMon 00JacTH
M300pakeHUS, TIOJIOKEHHE
0OHapyKHBaeMbIX o0yacTei
OTHOCUTEIILHO JIPYT Jpyra
Moaynb TEXHUYECKOTO
BpEHUsI TOJKEH UMETh
BCTPOCHHbIE HHTEP(EICHI -
SPI, UART, 12C wimu TTL mna




KOMMYHHKAIIUHU IPYT C
NIPYTOM WM BHEITHAMH
yCTpOICTBaMHU.

5) Kommiekt
KOHCTPYKTHUBHBIX 3JIEMEHTOB
13 MeTasuia sl COOPKU
MO/IETT MaHUITYJIATOPOB - HE
McHee 1 mT;

6) KoMruiekT 351eMeHTOB 1t
cOOpKHM BaKyyMHOTO 3axBaTa -
He MeHee | miT.
OOpazoBaTeNbHBIN
[POOOTOTEXHUUECKUN
KOMILIEKT JIOJDKEH COJIEPKATh
Ha0op OMOIHOTEK
TPEXMEPHBIX MOJEIEHN IS
[IPOTOTUNUPOBAHUS MOAETEH
MOOWJIBHBIX U
MaHUTTYJISIIUOHHBIX POOOTOB
pa3nu4Horo tuma. B coctas
KOMIUIEKTA JIOJKHBI BXOJIUTh
WHCTPYKIIMU U METOJAMYCCKUE
yKa3aHus 1o pa3paboTke
TPEXMEPHBIX MOJEIEH
MOOMIIBHBIX pOOOTOB,
MaHHITYJISIITHOHHBIX pOOOTOB €
PA3TMIHBIMU THITAMU
KIHEMAaTUKH (yriioBas
KHHEMAaTHKa,
[10CKO-TIapasiebHas
KHHEMAaTHKa,
nenbTa-kuHeMaTuka, SCARA
VJTH phIYaXKHAsI KHHEMATHKa,
atgopma CTroapTa U T.I1.).
O06pazoBaTEIHHBIN
[POOOTOTEXHUUECKUIN
KOMILIEKT JIOJDKEH COJIepKaTh
MHCTPYKIIUU TIO
[MPOESKTUPOBAHUIO POOOTOB,
MHCTPYKIIUU U METOJUKHU
OCYIIECTBIICHHS WHKCHEPHBIX
[pacueToB Mpu
[IPOEKTUPOBAHUHU (PACUETHI
HArpy3Kd 1 MOMEHTOB, pacyer
MOIITHOCTH ITPHBOIOB, pacueT
[apaMeTpoB KHHEMATHKU H
T.I1.), MHCTPYKIUH 11O
pa3paboTKe cucTem
yIIpaBieHUs! ¥ MPOTPaAaMMHOTO




oOecrieueH st TS yIpaBJICHUS
[poOoTaMH, HUHCTPYKLIUHU
METO/IMKH 110 pa3padoTKe
CHCTEM YIPAaBJICHUS C
PIIEMEHTAMU HCKYCCTBEHHOTO
MHTCIJICKTAa 1 MAallIMHHOT'O

DKecTkas, HeoTKII04aeMast
KJIaBUaTypa: HAJIUYHE;
Pycckas packiiagka
KJIaBUATYpBl: HAJIHMUUE;
/lnaroHanp DKpaHa: HE MEHee
15,6 D10HMOB;

Paspewienne skpaHa: He
MeHee 1920 x 1080 nukcerneii;
KosmmuectBo saep
[poreccopa: He MeHee 4;
KoyimuecTBO MOTOKOB: HE
McHee 8;

ba3zoBas TakTOBas YacToTa
rpoueccopa: He meHee 1 [T
MakcumaibHas TAKTOBAsI
yacToTa Mpoleccopa: He
Mmenee 2,5 I'T1;

Komi-naMarts nporeccopa: He
MeHee 6 MOaliT;

O0beM yCcTaHOBJICHHOMN
OTNIEPaTUBHON MaMATH: HE
MeHee 8 ['0aliT;

O6beM noIepKUBAEMOM
OTIepaTHUBHON MaMSTH (IS
BO3MOKHOCTH PACIIUPEHUS):
He MeHee 24 ['0aliT;

O6bem HakonuTens SSD: He
Meree 240 I'0aiiT;

Bpemst aBTOHOMHO# paboThI
oT O6arapeun: He MeHee 6
4acoB;

Bec HoyTOyKa ¢
YCTAaHOBJICHHBIM
AKKyMYJISITOpoM: He Ooiee 1,8
KT;
Bremnuit uarepdeiic USB
cTtaHgaprta He Huxke 3.0: He
MeHee TpeX CBOOOTHBIX;
Bremnwnii narepdeiic LAN

00yJCHMS.
KommsroTeproe 000py1oBaHuE
13.HoytOyxk DopM-(hakTop: HOYTOYK; 1 . 1 mT.




(McTI0JTb30BaHUE
[EPEXOHUKOB HE
[IpelyCMOTPEHO): HAJINYHE;
Hanuuue monyiei u
nHTEepdelicoB
(MCII0Ib30BaHUE
[epEeXOTHUKOB HE
peaycMoTpeHo): VGA,
HDMI,

becnipoBoHast cBsi3b Wi-Fi:
HaTMYUe C MOAIEPIKKON
craggaprta IEEE 802.11n unu
COBpEMEHHEE;
\Web-kamepa: Hajgnuue,
Manumynstop "MbIb":
HaTH4INe;
[IpenycranoBneHHAas
OTIEpaLlMOHHAs CHCTEMA C
rpaguIecKumM
[0JTb30BATEIbCKIM
mHTEepdeiicoM,
oOecrieunBaromas padoTy
[pacpOCTpaHEHHBIX
00pa3oBaTeIbHBIX U
00I11€CUCTEMHBIX
[PUITOKEHUI: HAIMYHE.

14.

Tenexka -
X PAHUJTHUIIE
HOYTOYKOB

TUI KOpITyca: MeTal;
BO3MO>KHOCTBH 0€3011aCHOTO
BALUIEHHOTO 3aMKOM
XpaHEHUs1 HOyTOYKOB:
HaJIN4KE;

BO3MOYKHOCTH 3apsIKU
HOYTOYKOB: HAJIMYHE,
[o/1ep’KKa HOYTOYKOB U3
KOMILJIEKTa IOCTABKH;
Hamuaue poyrepa Wi-Fi
cranzapta 802.11n namn
coBpeMeHHee: 1 miT.
oJiIep>kka HOyTOYKOB U3
KOMILIEKTA TIOCTABKH;
KOJTMYECTBO HOYTOYKOB: OT 6
[ITYK, TOJZIepKa HOYTOYKOB
113 KOMILJIEKTa IOCTAaBKH;
Hanpsoxkenne nuranns: 220
B\50 I'ig;

[ToTpebnsiemast MOIITHOCTH, BT
(MakcumyMm): 2500;
[ToTpebnsemblii TOK, A

(Makcumym): 12;

1 mr.

1 mIT.




/[muHa mHypa
PICKTPONUTAHUS: OT 2,5
MeTpa;

3amuTa oT NepeHanpsLKeHus,
KOPOTKOT'O 3aMbIKaHUSI:
HaIM4ue;

Koneca i nepeiBUKeHUs ¢
TOPMO30M: HaJINYHE.




