NPUMEPHBINA IEPEYEHb OBOPYJIOBAHUSI,
PACXOJAHBIX MATEPUAJIOB, CPEJACTB OBYYEHHUA U
BOCIIUTAHUA JIA CO3JAHUA U OBECIIEYEHUSA
OYHKINOHUPOBAHUA HEHTPOB ObPA3OBAHUA
ECTECTBEHHO-HAYYHOM U TEXHOJIOTHYECKOM

HAIIPABJEHHOCTEM "TOYKA POCTA" B
OBIHIEOBPA3OBATEJIBHBIX OPI'AHU3ALIUAX,
PACHOJIOKEHHBIX B CEJIbCKOH MECTHOCTHU "
MAJIBIX 'OPOJAX

CTAHJAPTHBIA KOMILIEKT

Tabauya N 1

N HaunmenoBanme Kpatkue npumepnbsie | KonnuectBo enunuil aiist |[KoanyecTBo ennHMIL
000pyI0BaHUs TEXHUYECKUE 00111600pa30BaTEIBHBIX VTS
XapaKTEPUCTHKU OopraHu3aIyii, He 00111€00pa30BaTENbH|
SBIISIOIIXCS BIX OpraHU3aIlHi,
MaJOKOMIUIEKTHBIMH, €]1. SIBJISIOILIAXCSI
U3M. MaJOKOMITJIEKTHBIM
U, elI. U3M.
EcTecTBeHHO-Hay4YHAasi HANIPABJICHHOCTh
1. |O6miee o6opynoBanue (pusrka, XMMHUs, OHOJIOTHSI)
1.1. [ludposas [{ndpoBoii naTunk 3 mrT. 2 IIT.
maboparopus DIIEKTPOTIIPOBOHOCTH
y4eHUYeCcKas [{udposoii natunk pH
(busuka, xumus,  |[[udpoBoit naTymk
OHOJIOTHS) MOJIOKEHUS
[{ndpoBoii qaTank
TEMIIEPATYPHI

[{ndpoBoii qaTank
a0COJIFOTHOTO JJaBJICHUS
[{udpoBoii
ocuuiorpadguyeckuit
aTYNK

Becksl 251eKTpOHHBIE
yueOnbie 200 r
Muxkpockomn: uuppoBoi
WJIN OTITUYECKUH ¢

yBesnueHuem ot 80 X




HaGop amst u3roToBICHUS
MUKPOITPETIapaToB
Mukpornpenaparsl
(Habop)

CoenuHUTENbHBIE
POBO/IA, TPOTPAMMHOE
oOecrieyenue,
METOJMUYECKIE YKa3aHHS
KOMILICKT
COITYTCTBYIOLITNX
HIIEMEHTOB JJISl OIIBITOB T10
MEXaHUKe

KOMIUIEKT
COITYTCTBYIOIITIX
HIIEMEHTOB JIJISl OIIBITOB T1O
MOJIEKYISIpPHOUN (pU3HKe
KOMIUICKT
COITYTCTBYFOIITIX
HIIEMEHTOB JIJISl OIIBITOB IO
PIIEKTPOJMHAMUKE
KOMIUICKT
COITYTCTBYFOIITIX
HIIEMEHTOB JIJISl OMIBITOB T1O
OTITHKE

1.2.

KoMIuieKkT nocy bt
1 000pyTIOBaHUS
U1 yUEHUYECKUX
OTBITOB ((hU3HKa,
XUMUSI, OMOJIOTHS).

[[ItatuB 1ab0paToOpHBIA |3 IIT.

XUMUYECKAN

HaGop uamexk [letpu
HaGop nHCTpyMEHTOB
[pernapoBaIbHbBIX

Jloxka Ui COKUTaHus
BEIIICCTB

Crynka dapdoposas ¢
ECTUKOM

Habop 6anok 1yist
XpaHEHUS TBEPJIBIX
peaktuBoB (30 - 50 mur)
Habop ckistHOK
((h1aKoHOB) /1T XpaHCHHS
PacTBOPOB PEaKTUBOB
Ha6op npudopok (I11X-14,
[1X-16)

[Tpubop st moTydeHus
ra3oB

CrinproBKa

["oproyee it CIUPTOBOK
dunbTpoBanpHas Oymara
(50 mmT.)

Konba konndeckas
[Tanouka cTexisiHHAS (C




[PE3MHOBBIM
HAaKOHEYHHKOM)
Hameuka mis
BbIIIAPUBAHUS
(BpIMapuTeNbHas
JaIIeyKa)

MepHBbIi HWINHID
(T1aCTUKOBBIIN)

BopoHka cTeKIsIHHAs
(mautas)

Craxan crexisinuabii (100
MJT)

["a300TBOAHAS TPYOKa

b1OJIOT' A

KoMIUIEKT BIIaKHBIX
rpenapaTon
TEMOHCTPAILMOHHBI]

Ha3HAYeHUE:
NIEMOHCTPAIIMIOHHOE,
MaTepuail KOHTenHepa:
[J1aCTUK,

repMETHYHAS KPBIIIKA:
Hau4ue,

KpeIUIeHHEe SKCIIOHATa:
Hau4ue,
KOHCEpBUpYIOILee
BEILIECTBO: HAJIMYHE,
HaKJIeWKa C
HaVMEHOBaHUEM:
HaJIu4ue.

He meHee 10 mpenapaToB
113 IPUBEACHHOTO HIKE
CIIUCKA:

Biaxxuelii mpenapat
"be3zyoka"

Biaxxuelii mpenapat
"T"amroxa"

Braxxuelii mpemnapar
"BHyTpeHHEee CTpOeHHE
OPIOXOHOTOr0 MOJUTFOCKA"
BrnaxxHsiil mpenapar
"BHyTpeHHEee CTpOeHHE
KpbICHI"

Brnaxxubiil mpenapar
"BHyTpeHHee cTpoeHue
ArymKu”

BitayxHbli Ipeniapar
"BHyTpeHHee cTpoeHue
TULIHL"

BitaykHbli Ipeniapar

"BHyTpeHHee cTpoeHne

1 mrr.




pHIOBI"

BitaykHbl1i Ipeniapar
"Kapacp"

BitaykHbl1i Ipeniapar
"Kopens 6000BOTO
pacteHus ¢ KiryoOeHbkaMu'"
BitayxHb1i peniapar
"Kpesetka"
BitayxHb1i peniapar
"Hepeunna"

BitayxHb1i peniapar
"PazBuTHE KOCTUCTON
pBHIOBI"

BitayxHb1i Ipeniapar
"Pa3Butne Kypuisr"
BitayxHblil penapar
"Cuudomenysa"
BitayxHb1 Tpenapar
"TputoH"

BitaxxHb1i penapar
"Yepemnaxa 6omoTHas"
Biraxxubiil npenapar "Yx"
BitayxHbl1i penapar

"Amepuna"
2.2. |[KoMmiext Haznauenwe: 1 mmT. 1 mT.
repOapuen TEMOHCTPAITMOHHOE,
IEMOHCTPAIIMOHHBIAOCHOBA JIJIs1 KPETIJICHUS

repOapHBIil JIUCT,
CIIMCOK HKCIIOHATOB!
HaJIn4yKe

He MeHee 8 repOapueB U3
[PUBEJCHHOTO HIXKE
cnucka: Haznauenue:
NIEeMOHCTPAIMOHHOE,
OCHOBA JUIsl KPETIJICHUS:
repOapHBIi JIHCT,
CIIMCOK HKCIIOHATOB:
HaJIn4YKe

He MeHee 8 repOapueB U3
[PUBEJICHHOTO HIXKE
CIMCKA:

["epOapuii "/lepeBbs 1
KyCTapHUKH"

["epOapuit
"JlukopacTtyume
pacteHus"

["'epbOapuii "KopmoBbie
pacTeHus"

["epbOapuii "KynbrypHble




pactenus”

["epOapuii
"JlekapCTBEHHBIE
pactenus”

["epGapuii "MenoHocHbIE
pactenus"

["epbapuii "Mopdoiorus
pacTeHuit”

['epOapuii "OcHOBHBIE
rpymnmbl pacreHuit"”
['epbapuii "PacturenbHble
coobmecTra"

["epOapuit
"CenbCKOX0341CTBEHHbIE
pactenus"

["epOapuii "SAnoButsie
pactenus"

["epbapuii kK Kypcy OCHOB
o o61iel 61oIorun

2.3.

KomruiekT
KOJIIEKITHHA
TEMOHCTPAILMOHHBI]
(1o pa3HBIM TEMaM
Kypca OMoJIoTHN)

Haznauenme:
TEMOHCTPAITMOHHOE,
OCHOBA JIJIs1 KPETIJICHUS:
HaJIn4ue,

HaKJICHKH C
HaMEHOBAHHMEM: HaJIMUHe
He MeHee 10 xoJuieKuit
13 IPUBEJACHHOTO HIDKE
CITHCKa:

Kommnekmus
"T"omoceMeHHEBIE
pacteHus"

Komnekmus "OoOurareiu
MOpCKoro aHa'"
Kommnekus
"IlameonTolornyeckas”
Komieknus
"[IpencraBuTenu OTPsI0B
HACEKOMBIX' KOJIMUECTBO
HAaCEKOMBIX: He MeHee 4
Komnexuus "[Ipumepst
AU THBIX
NpUCHOCOOIeHUH Y
HACEKOMBIX"

Kommexmust
"IIpucnocoOuTensHbIE
W3MEHEHMS B
KOHEYHOCTSIX HACEKOMBIX"
Komtexus "Passutne
HACEKOMBIX C HEHOJIHBIM

1 .

1 mrr.




[peBpaleHuem"
Konnekus "Pa3suTue
HACEKOMBIX C ITIOJIHBIM
[peBpaleHuem"
Koitexus "Passutie
[IIIECHUALB"

Koitexus "Passutie
0abouku"

Koiuiexius "PakoBUHBI
MOJLIFOCKOB"
Kotekius "CemelicTBa
0abouek"

Kotekius "CemelicTBa
PKYKOB"

Kostekius "Cemena u
r1oae!"

Komnexkuus "®opma
COXPaHHOCTH
MCKOTIAEMBIX PACTEHUHN U
PKUBOTHBIX'"

HaGop
MaJICOHTOJIOTHUSCKUX
HaX0JI0K
"IIpoucxoxaeHne
geoBeka'

KOJIMYECTBO MOJIEIEH: HE
MeHee 14

3. [(XHUMUA
3.1. [lemoncTpanmmronnoe|CocTaB KOMIUICKTA: 1 mT. 1 mrr.
000pyI0BaHNE CTOJIMK HOIHEMHBII

Hasnauenue: cOopka
y4eOHBIX YCTaHOBOK,
[pa3Mep CTOJICIITHUIIBI: HE
Mernee 200 * 200 MM,
IUIABHBIA IOJBEM C
[MOMOILILIO BUHTA!
I3ERIEI(E

[lITaTuB
TEMOHCTPAIIMOHHBII
XUMHWYCCKUM:
Haznadenue:
IeMOHCTpaIus MpudOpoB
1 YCTaHOBOK,

0TI0pa, CTEPKHU, JIAMKH,
My(TBI, KOJIbIIA: HATUYHE,
BO3MO>KHOCTB
3aKpEIUICHUS JIEMEHTOB

Ha paanquﬁ BBICOTC:




HaTaue
ATrapat JJis IPOBEICHUS
XUMUYECKUX PEAKLUN:
Ha3nauenue:
eMOHCTpAIHs
XUMHYECKUX PEAKIIUH,
MOTJIOTUTEINh MTAPOB U
ra3oB: HAINYHE,
MaTepHrall KOJIObI: CTEKIIO
HaGop a1 anexkrponuza
IEMOHCTPAIIMOHHBIN:
Haznauenue: nzyuenue
3aKOHOB AJIEKTPOJIN3A,
cOOpKa MOJIen
AKKyMYJISITOPA,

E€MKOCTh: HAJIMYHE,
DIIEKTPO/IBI: HATMYUE
KoMrmiekT MepHbIX K010
Majoro oobema:
Haznauenue:
TIEMOHCTPAIIHOHHBIC
OTIBITHI,

00beM ko0J10: ot 100 M 10
2000 w1,

KOJIMYECTBO KOJIO: HE
meHee 10 mT.,

MaTepurai Koy0: CTeKIIO
Ha6op ¢urakonos (250 -
300 Mu1 17151 XpaHEeHUs
[PAaCTBOPOB PEAKTHUBOB).
Haznauenue: xpaneHnue
[PAaCTBOPOB PEaKTHUBOB,
KOJIMYECTBO (DIIaKOHOB: HE
Mmenee 10 .,

MaTepuai GIaKOHOB:
CTEKJIO

npoOKa: HaTM4ne
[Ipubop /1151 ONBITOB MO
XUMHH C SIEKTPUUECKUM
TOKOM (J71a00PaTOPHBII)
[TpuGop st
WLTIOCTPAIK 3aKOHA
COXPAaHEHHUS MACCHI
BEILECTB: COCY]L
Jlanonbra: HANMM4KeE,
npoOka: Halu4ue,

TUI nproopa:
IEMOHCTPALMOHHBIN
JlenuTenbHast BOPOHKA:




Hasunauenue: pasnenenue
NIBYX KUJKOCTEH 110
[JIOTHOCTH,

MaTepHuaa BOPOHKH:
CTEKJIO

'Y cTaHOBKA 11
MEPETOHKY BEIIECTB:
Ha3nauenue:
IEMOHCTpAIHS OYHCTKH
BEIIECTBA, IEPETOHKA,
KOJIOBI, XOJOMILHUK IS
OXJIQXKICHHUS, AJUTOHXK,
poOKa: HaJu4uue,
UTMHA YCTAaHOBKH: HE
MeHee 550 MM

[Ipubop 111 momydeHus
ra3oB: Ha3HAUYECHUE:
[TOJTy9eHHUE Ta30B B MAJTBIX
KOJTNIECTBAX,

COCTaB KOMIIJIEKTA: HE
MeHee 6 TpeAMETOB
bans koMOMHUpOBaHHAS
nmabopaTtopHas: bans
BOJISTHAS: HAJIMYHE,
KOJIbI]a CMEHHBIE C
OTBEPCTUSIMU PA3HOTO
nrameTpa: HaJlu4ue,
[JTMTKA SJIEKTPUUECKas:
HaI4ne

Ddapdoposast cTymka ¢
nectukoM: Ha3Hauenue:
U1 pa3MeIbueHUs
KPYITHBIX (QpaKIuii
BEIIECTB U
[IPUTOTOBJICHUS
MOPOILIKOBBIX cMecei

KoMIiekT TepMoMeTpoB
(0-100C; 0-360 C)

3.2.

KoMmIuiekT
XUMHYECKUX
[PEaKTHBOB

CocTaB KOMILJIEKTA:
Ha6op "Kucmotsr"
(a3oTHas, cepHas,
coJisiHast, opToochopHas)
Ha6op "I'mapoxcuasr”
(ruapoxcun 6apus,
CUJIPOKCU KaJTHs,
CUJIPOKCU KaTIbIIHS,
UJIPOKCU] HATpUs)
Ha6op "Oxkcus
MeTaJI0B" (QJTFOMUHUS

1 mT.

1 mT.




OKCHJI, Oapust OKCHU]I,
enesa (I11) okenp,
KAJTbI[MsI OKCUJI, MArHHS
oxcun, meau (II) okeun,
[TMHKA OKCHT)

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

Ha6op "Metamibr"
(auTFOMUHUI, Kee30,
MarHuii, MeJib, IIMHK,
0JIOBO)

Ha6op "lllenounsie u
[1eTT0YHO3EMEITbHBIC
MeTaibl" (JINTUH,
HaTpU, KaJIbIil)

HaGop "OrneonacHsie
BemecTa" (cepa, pocdop
(KpacHBIil), OKCH]T
thocdopa (V)

Ha6op "T"amorenst" (o,
Opom)

Ha6op "T"amorernmpr"
(JTFOMUHUS XJIOPUI,
AMMOHUS XJIOPHU, Oapust
xyopun, sxenesa (I111)
XJIOpUI, KISl HOTu]I,
KaJTusl XJIOpUJI, KLU
XJIOPU]I, JINTUS XIJIOPUJ,
Maraus ximopua, meau (1)
XJIOpUJI, HATPHUsL OPOMHUI,
HaTpus Gropun, HATPUS
XJIOPU]I, IITHKA XJIOPHU)
Ha6op "Cynbdarsi,
cyabGuabl, CynbQuTh"
(amomMuHus cynbgar,
aMMOHHUSI Cynb(ar,
xenesa (II) cynsdun,
kenesa (II) cynsdar, 7-mMu
BOJHBIN, Kanus cyiabdart,
kobanbTa (II) cynbdar,
Maraus cynbdar, Meau
(I1)) cynbhat 6e3BOAHBIN,
menu (II) cynbdar 5-tu
BOJHBIN, HATPHS CyIb(DU/I,
HaTpUs Cyab(OUT, HATPUS
cynbdar, HaTpHUs
ruapocynbdar, HUKeIs




cynbdar

Ha6op "Kapbonater"
(amMoHMsI KapOOHaT,
Kaust kapoonar, menu (1I)
KapOOHAT OCHOBHOM,
HATpUs KapOOHAT, HATPHS
rUapoKapOOHAT)

Habop "docdartsr.
Cunukatsl" (kanus
MOHOTHApoopTOdocdar,
HATPUS CUIMKAT 9-TH
BOJIHBII, HATPUS
oprodocdar
TpEeX3aMELICHHBIN, HATPUS
muruapodocdar)

HaGop "AneraTsl.
Ponanuaer. CoennHeHust
bkese3a' (Kaus arerar,
kanus ¢peppo (II)
TeKCaI[HaHWT, KaJIHs
tdeppo (III) rexcaunonuy,
KaJTUsl POJIAHWT, HATPUS
areTaT, CBUHIIA alleTar)
Ha6op "Coenunenus
Maprania" (Kaams
[epMaHraHaT, Maprasua
(IV) oxcua, maprasnma (II)
cynb(dat, Mmaprania
XJIOPHU)

Ha6op "Coenunenus
xpoMa" (aMMOHUS
XpoMar, Kajaus
mUXpomar, Kajaus XpoMmar,
xpoma (II1) x;mopua 6-Tr
BOTHBII )

Ha6op "Hutpatsr"
(aJIFOMHUHMSI HUTPAT,
AMMOHMS HUTpAT, Kalus
HUTPAT, KaIbIHs HUTPAT,
mveu (I1) auTpar, HaTpus
HUTpaT, cepedpa HUTPAT)
HaGop "Nuaukaropsr”
(JTakMOU ], METUJIOBBIT
OPAHKEBBIH,
(denondranenn)

HaGop
"Kucnopoacoaepxamue
OpraHuyeckue BemiecTna'
(arieToH, rIUIEepUH,




TMSTHIIOBBIN APUp, CIUPT
H-OyTHUIIOBBIA, CIUPT
M30AMWIOBBIN, CIUPT
1300yTUIIOBBIHA, CITUPT
PTHIIOBBIH, (heHOIT,
(dbopmainuH,
DTHIICHTJIUKOJIb,
YKCYCHO-ITHJIOBBIH 3(up)
Ha6op "YrieBomopoasr"
(6en3uH, rekcaH, HeTh,
TOJTYOJI, IIUKJIOT€CKaH)
Hab6op "KucnoTst
opranuueckue” (KHciaoTa
AMHHOYKCYCHasI, KHCIIOTa
OeH30MHAas, KUCIIOTa
MacIsTHas!, KHCIIOTa
MypaBbUHAS, KACIOTA
OJIEMHOBASsI, KHCIIOTa
MaJIbEMATHHOBAS, KHCIIOTA
CTeapHHOBAasI, KHCIIOTa
YKCYCHasl, KHCIOTa
[I1aBesieBast)

Ha6op "YrieBompl.
AMUHBI" (QaHWIHH, aHUITUH
CEPHOKHCIIBIH,
J[-raroko3a, MEeTHIIaMUH
TUAPOXIIOPHI, caxapo3a)

3.3.

Kommiext
KOJIJIEKIIMH U3
CITHCKA

Haznauenwme:
TEMOHCTPAITMOHHOE,
BH/I YITAKOBKHU: KOPOOKa,
OIMMCAHKE: HATHYUE
CocTaB KOMILJIEKTA:
Komnekmnus "Bomokaa"
Kommneknus "KamMeHHbII
YTOJIb U TIPOTYKTHI €r0
nepepadoTku"
Komnexknus "Mertaisl 1
cIiaBhI"

Kosnexkuus "Munepaiibl 1
ropHbie opoabl" (49
BHJIOB)

Kommexmust
"MunepanbHble
ynoopeHus"

Komnekuus "Hedts 1
MPOJIYKTHI €€
nepepaboTku"
Kosmtexmus
"TInactmaccher"

1 mT.

1 mr.




Komnexuus "Tonnuso"
Komnexkuus "YyryH u
cTajp"

Komnexkuus "Kayayk"
Komnexkuus "[lkana
TBEPAOCTH"

HaGops! mist
MO/IETTUPOBAHUS CTPOCHHUS
OpraHMYECKUX BEILECTB
(yueHuueckue) He MeHee 4
IIT.

OU3NKA

CocTaB KOMIUICKTA:
[IITaTuB
TEMOHCTPAIMOHHBIN:
Ha3unauenue: mpoBeieHne
TEMOHCTPAIIMOHHBIX
OITBITOB, OCHOBAHUE,
CTEP>KEHb, JIAITKH, KOJIbIIA,
MyQTBI: HaTH4Ke

CTONMNK OIbEMHBIH:

TuIr cToIMKa:
yueOHbIN/Tab0paTOpPHbIH,
0TI0pa, CTEP>KEHb
BUHTOBOI, BUHT
[PETYJIMPOBOYHBIN:
HaJIMYHC,

(dbyHKIIHS TOTbEMA U
OTyCKaHMS CTOJIMKA!
HaJIM4ne

ICTOYHUK ITOCTOSIHHOTO U
MEePEMEHHOTO
HaTPSKEHUS
Ha3znauenwue: s MATaHUS
peryaIupyeMbIM
MEePEMEHHBIM 1
[MOCTOSIHHBIM TOKOM
PICKTPUYECKUX CXEM,
gacrtoTa, I'11: 50,
noTpebiseMass MOIITHOCTbD,
BA: 10

MaHOMETp KUAKOCTHOU
IEMOHCTPALIMOHHBIN:
Hasnauenwue: nys
W3MEPEHMS 1ABJICHUS JI0
300 MM BOJSHOTO CTOJIOA
BBIIIIC U HIDKE

aTMOC(EpHOTO JaBJICHUS,

1 mrr.

1 mrr.




crexisinHas U-o0pa3Has
TpyOKa Ha MOJICTaBKe:
HaTu4yne

KamepToH Ha
[PE30HAHCHOM SIIUKE:
Hasznauenue: st
TEMOHCTpAIUHN 3BYKOBBIX
KOJICOAQHMI U BOJIH,

TBa KAMEPTOHA Ha
[PE30HUPYIOMINX AMIUKAX:
HaJIM4Ke,

[PE€3UHOBBI MOJIOTOYEK:
HaTu4Ine

Hacoc BakyyMHBII €
PIIEKTPOTPUBOJIOM:
Ha3nauenwue: coznanne
[Pa3pSOKEHUS TN
M30BITOYHOTO JIABJICHUS B
3aMKHYTBIX 00beMax,
OTIBITHI: KUTICHUE
PKAIKOCTH TIPH
[MOHMKEHHOM JIaBJICHUH,
BHEIITHEE U BHYTPCHHEE
TaBJICHUE U JP.

Tapenka BakyyMHasi:
Hasnauenue:
IEMOHCTpAIUS ONBITOB B
3aMKHYTOM 00BeMe C
[Pa3pEKEHHBIM BO3/TyXOM,
OCHOBAHUE C KPAaHOM,
KOJIOKOJI U3 TOJICTOIO
CTEKJIa, PE3UHOBAs
pOKIaJIKa,
PIIEKTPUYECKUI 3BOHOK:
HaJIN4Ke

Benepko Apxumena:
Haznauenwe:
IEMOHCTpALMS ICUCTBUS
PKUJIKOCTH Ha
MOTPYKEHHOE B HEE TEJIO
1 U3MEPEHUE BEIUYUHBI
BBITAJIKABAIOIIEH CHUIIBI,
BEJIEPKO, TEJIO
[UIMHIPUYECKON (POPMBIL,
[PYXUHHBINA JUHAMOMETP:
HaJIM4ue

OrHUBO BO3MIYILIHOE:
Haznauenue:
IEMOHCTpaIus




BOCILUIAMEHEHMS TOPrOYeil
CMecH IIpHU ee OBICTPOM
C)KaTHH,

TOJICTOCTEHHBIA LIMJIMHJIP,
[OPILIEHb Ha
METaJUIMYECKOM IITOKE C
PYKOSATKOM, IMTOJCTaBKa
JUIS] IWUIMHIPpA: HAJIM4He

4.1.

O6opynoBanue AJis
JICMOHCTPAILIMOHHBIX|
OIIBITOB

[Ipubop s
TEMOHCTpAIMH 1aBJICHUS
B sxuaKocT: HazHauenue:
IEMOHCTpAITUS H3MCHCHHST
aBJICHUS C TIIyOMHOM
[TOTPYKCHHSI,

MaTYNK JTaBJICHMSI,
KPOHIUTENH ISt
KpETJICHUs Ha CTEHKE
coCy/a: HaTM4ue

[TpuGop mst
TEMOHCTpAITUN
aTMOC(HEpHOTO TaBJICHHS
(Maredyprekue
[TOJTyIIapHsl )
Hasnauenue:
NIEeMOHCTpALIHSI CUJIBI
aTMOC(hEpHOTO JTaBJICHMUS,
1IBa pa3beMHBIX
MEeTaNTHYECKUX
[OJTyILIapHsl C POYHBIMU
PYy4KaMU U XOPOIIO
NpULLTH(OBAHHBIMU
KpasiMu, HUIIIEIb C
KpaHOM: HaJM4ue,
co37aBaeMOe BHYTPH
1apoB
BaKyyMMETPHYECKOE
nmaBienue: He MeHee 0,05
MlIIa,

MaKCUMaIbHOE
pa3pbIBalOIee YCHIINE: HEe
menee 90 H

HaGop Ten paBHOTO
oOwema: Haznauenue: s
OomnpeneneHus u
CpaBHEHHMSI TETIJIOEMKOCTH
U TUIOTHOCTH PA3JINYHBIX
TBEP/bIX MaTEPUAJIOB,
[MTHHAPBI U3 PA3TMYHBIX
MaTepHaIoB: HE MeHee 3




IT.,
KPIOYKH 151

[0 IBCIINBAHUS
[AJTMHIPOB: HATUIHE
HaGop Ten paBHOM MaccChl:
Hasznauenue: st
ompeneNeHus u
CPaBHCHHIO TUIOTHOCTH
[Pa3TUYHBIX MAaTEPHAJIOB,
[IVTHH]IPBI U3 PA3THYHBIX
MaTepuajoB: HE MeHee 3
IT.,

KPIOYKH TSI

1O IBCIITNBAHUS
[MJTHHIPOB: HATUIHE
Cocybl cooOIaronuecs:
Hazunauenue:
TeMOHCTpAIHS
0JIMHAKOBOTO YPOBHS
OJHOPOTHOM XKHUJIKOCTH B
COOOIIAIOIINXCS MEKITY
co0oii cocynax pa3zHoil
(hopMbl,

CcOoOO0IIaroIuecs
CTEKJISTHHBIC TPYOKH
pazHoi PopMBI: HE MEHEE
3 mmT.,

[OJICTaBKa: HAJIMYKE
Tpyoka HeroToHa:
Hasznauenue:
IeMOHCTpAaIHs
0JIHOBPEMEHHOCTH
MaJIeHUs Pa3INYHbIX TEll B
pa3peKeHHOM BO3/yXeE,
(YHKIIHS TOIKITIOYSHUS] K
BaKyyMHOMY Hacocy:
HaJIU4Ke,

UIMHA TPYOKH: HE MEHee
80 cMm.,

PE3NHOBBIEC TPOOKH,
HUIIIENb: HATH4uE,
KOJIMYECTBO TeN B TPyOKe:
HE MEHee 3 IIT.

[lap Ilackas:
Haznauenue:
TeMOHCTpAIHs epeIadn
MPOU3BOIUMOTO Ha
PKUJKOCTD JABJICHUS B
3aMKHYTOM COCY/IE,




TEMOHCTpAIUS M0 IbeMa
PKUJKOCTH IOJI IeHICTBUEM
aTMOC(EpHOTO JTaBJICHHSI,
METAJUIMYECKUNA LIVITUHAP
C OlpaBamu, MOPIICHb CO
[IITOKOM, TTOJIBIH
METAJIMYECKUI ap ¢
OTBEPCTHUSIMU: HATTUIHE,
TUTMHA [IWIHHApA: HEe
Menee 22 ¢,

muaMeTp I1apa: He MeHee
8 cM

[Tap ¢ KOIBIOM:
Haznauenue:
TEMOHCTpAIUs
[pacIIupeHus: TBEPAOTO
TeJia TIPU HarpeBaHuu,
[ITATUB, METAJUTMYECKOE
KOJIBIIO C My(TOH, TIHap ¢
[CIIOYKOM: HAITUUNE,
UTHHA TIETIOYKH: HE MEHEe
80 MM,

TuaMeTp Imapa: He MeHee
25 MM

[{MHIpBI CBUHIIOBBIE CO
ctpyroMm: HazHaueHue:
IEMOHCTpALUs B3aUMHOTO
MIPUTSKEHUS] MEKY
ATOMaMU TBEPABIX TEll,
KOJIMYECTBO OJMHAKOBBIX
[WIMH]IPOB: HE MeHee 2
IT.,

MaTepual LWIMHIPOB:
CTaJlb U CBUHEL,

KPIOUKH JIJI51
MOJBEIIMBAHUS: HAJIUYKE,
CTPYT, HAIPABJISIFOLIAs
TpyOKa: HAIUYUE
[TpuGop Jlenna:
Hasnauenue: ais

M CCIe10BaHUs
3aBUCHMOCTHU
HaIpaBJICHUs
WHYKIIAOHHOTO TOKa OT
XapakTepa U3MEHEHHUS
MarHMTHOTO TIOTOKa,
CTOMKA C KOPOMBICIIOM:
Hanu4ue,

KOJINYECTBO




QITIOMUHHMEBBIX KOJICI[: HE
MeHee 2 IIT.,

[pope3b B OJTHOM U3
KOJICLl: HaJTuuue

Marsut 1yrooopa3Hbiit
IEMOHCTPAIIMOHHBIN:
Ha3znauenue:
IEMOHCTpAaIys CBOMCTB
MOCTOSIHHBIX MarHUTOB,
TUTI MarHUTA!
HaMarHHYEHHBIA OPYCOK,
KOJINYECTBO I[BETOB
MarHurTa: He MeHee 2,
0003HaYEeHHE OJIIOCOB
MarHuTa: HaJuaue
MarauT noJioCOBOM
IEMOHCTPAIMOHHBIN
(mapa): Ha3znauenue:
TIEMOHCTpAIUs CBOMCTB
MMOCTOSIHHBIX MarHUTOB,
THTI MarHATA!
HaMarHUYEHHBIN OpyCOK
[PsIMOJIMHENHON (hOpPMBI,
KOJIMYECTBO 1IBETOB
MartiuTa: He MeHee 2,
0003HaYeHHE OJIIOCOB
MarHuTa: HaJu4due
CTpenku MarHUTHbBIE HA
mratuBax: Ha3zHauenue:
TeMOHCTpAaIHs
B3aMMO/JICHCTBUS MTOJTIOCOB
MarHuTOB, OPUEHTALINU
MarHuTa B MarHUTHOM
noJie,

HaMarHMYEHHas CTpeJIKa:
HaJIU4Ke,

KOJIMUECTBO LIBETOB
MarHuTa: He MeHee 2,
MOJ/ICTaBKA: HaJTM4Ke
Ha6op
TEeMOHCTPAIIMOHHBIH
"OnekrpocraTuka
(3MeKTPOCKOTIBI (2 MmT.),
cyATaH (2 IIT.), MaT0YKa
CTEKJISTHHAsI, TTaJoyKa
POOHUTOBAS, IITATHBBI
W30JIMpyroIre (2 mrT.)
Marmna sekTpodopHas
VJTH BBICOKOBOJIBTHBIM




ncTtouHuk: HazHauenue:
TSI TIOJTy4EHUS
PIIEKTPUYECKOTO 3apsijia
BBICOKOTO TTOTEHITHAIA 1
[1OJTy4eHUS] HCKPOBOTO
paspsna,

MMCKY Ha CTOMKAaX:
HaJn4Iue,

KOJUYCCTBO JCHACHCKUX
0aHOK: HE MEHee 2,
MMOJICTaBKa: HAJTMIHE
KoMIuTeKT mpoBOAOB:
JlmuHa: He menee 500 mm
- 4 mt., 250 MM - 4 T,
100 MM - 8 mmiT.,
Ha3HAYCHHE: TSI

1O IKJTFOUCHHUS
TEMOHCTPAIIMOHHBIX
pruOOpPOB U
000pyI0BaHUS K
MCTOYHHUKY TOKa, JIJIst
COOPKH AIIEKTPUUECKUX
[erieil, BKIIIoJas
PIEMEHTHI U3 PaOOTHI
"ITocTOsTHHBIN
PIEKTPUYECKUN TOK"

4.2.

OGopynoBaHue AJis
TabopaTOPHBIX
paboT u
YICHHYECKIX
OTBITOB (Ha Oa3ze

KOMIIJICKTOB AJISA
orn)

[[ITaTuB J1a0OPATOPHBIH C
nepKaTesIMu

BECHI AJICKTPOHHBIC
MEH3YpKa, Ipeaes
n3mepenus 250 mi
nunamometp 1 H
nuHnamometp S H
WJIAHAP CTAILHOMU, 25
cm3

ATUHIDP aTIOMHUHHCBBIN
25 cm3

ATUHIDP aTIOMHUHHCBBIN
34 cm3

[WJIAHJP TJIACTUKOBBIN 56
cM3 (7151 U3BMEPEHHS CHITBI
Apxumena)

npyxxuHa 40 H/m
npyxuHa 10 H/m

rpy3bl o 100 1 (6 mT.)
rpy3 HaOOPHBII
YCTaHaBJIMBAET MACCY C
mrarom 10 r

MepHas JIeHTa, TUHElKa,

8 mIT.




TPAHCIIOPTHP
OpPYCOK C KPIOUYKOM U
HUTBIO

HaIpaBJIAIOIIAsl JJIMHON
He meHee 500 M.
J10JDKHBI OBITH
00ecrievyeHbl pa3Hble
k03P PULIHEHTHI TpEeHUS
Opycka 1o
HaIlpaBJAIOIIECH
CEKyHJIOMED
PIIEKTPOHHBIN C JTATYMKOM
HAIPABJISFOIIAST CO
[IKAJIOMN

OpYCOK JIepEeBSIHHBIN C
[MyCKOBBIM MarHUTOM
HUTSHOW MasiTHUK C
TPY30M C ITyCKOBBIM
MarHuTOM U C
BO3MOYHOCTBIO
M3MCHCHHMSI JUTHHBI HUTH
pryar

OJIOK TTOABIKHBIN

0JIOK HEITOABWKHBIA
KaJIOpUMETP

TEPMOMETP

MICTOYHUK MTUTaHUS
[TOCTOSIHHOTO TOKa
(BBITPSIMUTEIH C
BBIXOJHBIM HAMPSHKEHUEM
36 - 42 B mum
OaTtapelHbIN OJIOK ¢
BO3MOYKHOCTBIO
[PETYIIUPOBKU BBIXOHOTO
HAIPSKEHUS

BOJIbTMETP
nByxmnpenenbHbii (3 B, 6
B)

aMIIepMeTp
nByxmnpenenbHbii (0,6 A,
3 A)

pesuctop 4,7 Om
pesucrop 5,7 Om
nammouka (4,8 B, 0,5 A)
MEePEMEHHBIN pe3UCTOp
(peoctar) go 10 Om
COEIMHUTENbHBIE
rposoja, 20 mr.

KITIOY




Ha0Op TIPOBOJIOYHBIX
pe3ucTopoB plS
coOuparorias TuH3a,
(hOKyCHOE pacCTOsIHHE
100 mm

coOuparoias JIMH3a,
(doxycHoe pacctosiHue 50
MM

pacceuBaroIas JIMH3a,
(hOoKyCHOE pacCTOSHUE -
75 MM

DKpaH

OTITHYECKAsI CKaMbSI
ciaiig "Monenb
npeameta"

OCBETHUTEITH
MTOTYIIFTHHIP C
[JTAHIIIETOM C KPYyTrOBBIM
TPAHCIIOPTHPOM
[1pubop 1 U3ydeHus
ra30BbIX 3aKOHOB
Kannmuisapet
JlndpakiroHHas peneTka
600 mTpUXOB/MM
JludpakunoHHast pereTka
300 mTpUxoB/MM
3epkaino

JlazepHas ykaska
[Tosspoun B paMke
[Llenu FOnra

Katyiika MOTOK

biok n11uomoB

biiok KoHIEHCATOPOB
Kommnac

Marsut
DJIEKTPOMArHuT
OnuiKy jxene3HbIe B
0aHKe

TexHonoruyeckas HaIIpaBJICHHOCTb

1.

OO6pa3oBartesbHbIil
KOHCTPYKTOP JUISI
[IPAKTUKU OJIOYHOTO
[IPOrpaMMHUPOBAHUS
C KOMIUIEKTOM
TATYNKOB

Po6oTOTEXHNUECKHIT
HAOOp MpeAHa3HAYCH JJIs
W3y4eHHUs] OCHOB
POOOTOTEXHUKH, JeTaleH,
Y3JI0B 1 MEXaHHU3MOB,
HEOOXOIUMBIX JUIS
CO3IaHUS
POOOTOTEXHUYECKUX

YCTPOMCTB.

1 mT.

1 mT.




HaGop npencrasisier
000l KOMILIEKT
CTPYKTYPHBIX 3JIEMEHTOB,
COCTMHUTCIIBHBIX
PJIEMEHTOB U
PIEKTPOTEXHUYECKUX
KOMIIOHCHTOB.

HaGop mo3Bouisiet
coOupats (1
POrPaMMHUPOBATH
coOupaeMble MOJIEININ), U3
PIIEMEHTOB, BXOISAIINX B
ero cocTaB, MOJICIH
MEXaTPOHHBIX U
[POOOTOTEXHUUECKHUX
YCTPOMCTB C
ABTOMATH3UPOBAHHBIM
YIIPaBJICHHEM, B TOM
YHCJIe Ha KOJIECHOM X0y,
a TaK)K€ KOHCTPYKIIUH,
OCHOBAHHBIX Ha
VICTIOJIb30BAHNUH TIepeay
(B TOM YHCIIC YePBIIHBIX
1 3yO4aThIX), a TAKKE
[PHIYAroB.

CBETOINOTHBIHI
MaTPUYHBIN TUCIUICH C
0€eJI0H ITOACBETKOM Ha
KOHTpOJIEpE
KonnuecTBo mopToB
BBO/1a/BBIBOJIA HA
KOHTpOJIIEpE HE MEHee 6
KonnuecTBO KHOTIOK HE
MeHee 4

O011EE KOJIUIECTBO
JIeMEHTOB: He MeHee 520
1T, B TOM YHUCJIC:

1) mporpaMMupyemsbiii
OJIOK yIIpaBJICHUS,
KOTOPBIA MOXKET paboTaTh
AQBTOHOMHO H B
MOTOKOBOM PEXHUME;

2) cCEpBOMOTOPBI

3) MaT4YUK CUJIBI

4) naTyuk paccTOsTHUS

5) laTyuK 1BETa

6) aKKyMyJIITOpHas
Garapest

7) IlnacTukoBbie




CTPYKTYpPHBIE AJIEMEHTHI,
BKJTIOYAS
nepdopupoBanHbIe
JICMEHTBI: OAJIKH,
KyOMKHU, OCH U BaJbl,
COCIMHUTEIIbHBIC
DIIEMEHTEHI K OCSIM,
[IeCTePHH,
NpeaHa3HaYCHHBIC IS
CO3/IaHUS YECPBIYHBIX U
3yOuaThIX mepezad,
COCIMHHUTEIBHBIEC U
KpETIe)KHBIE DJIEMEHTHI,
7) IIporpaMmMuoe
oOecIeucHue,
MCII0JIb3YEMOE IS
[TPOrpPaMMHUPOBAHUS
coOnpaeMbIx
[POOOTOTEXHUYECKHIX
MOJIENIEN U YCTPOWCTB,
ITOCTYITHO ISl CKAUMBaHUS]
13 cetn MHTEpHET

O06pazoBaTeIbHBIN
Ha0Op 10 MEXaHUKE,
MEXaTPOHHUKE H
POOOTOTEXHUKE

KOMITIIEKT JI1s M3ydeHHS
OCHOB 3JICKTPOHUKH U
POOOTOTEXHUKHU

Habop momwkeH ObITH
MpeaHa3HaueH IS
MMPOBEACHUS YICOHBIX
BaHATHI 1O DJIEKTPOHUKE
U CXEMOTEXHHKE C IEIIBIO
W3y4eHHs Hanobosee
[pacrpocTpaHeHHOU
DJIEMEHTHOM 0a3bl,
MPUMEHSIEMOMN IS
WH)KEHEPHO-TEXHUYECKOTO
TBOPYECTBA YYaIIMXCS
pa3paboTKH y4eOHbIX
Moeneir pobotoB. HaGop
TOJKEH TO03BOJISATh
y4JaruMcs Ha IPaKTUKE
OCBOUTH OCHOBHBIC
TEXHOJIOTUU
MPOEKTUPOBAHUS
POOOTOTEXHUYECKUX
KOMIIJIEKCOB Ha IIpUMepe
yueOHBIX MOIeNeil
POOOTOB, a TAKXKE U3YUYUTh
OCHOBHBIE TEXHHUECKHE
penieHus B 00J1acTi




KHOCPHETHUYECKIX U
BCTPANBAEMBIX CUCTEM.

B coctaB koMIiekTa
OJI’KEH BXOIUTH HAOOP
KOHCTPYKTHBHBIX
PJIEMEHTOB JJIs1 COOPKU
MaKeTa
MaHUTTYJSIITAOHHOTO
[po60Ta, KOMILJIEKT
METaUTHYECKUX
KOHCTPYKTHUBHBIX
PIIEMEHTOB AJIsi COOPKHU
MaKeTa MOOMILHOTO
poboTa u T.1I.

B coctaB koMIiekTa
BXOJIUT HAOOP
DIIEKTPOHHBIX
KOMIIOHEHTOB JIJIsI
M3Y4YCHHS OCHOB
DIICKTPOHUKHU U
CXEMOTEXHHUKH, a TAKKE
KOMILJICKT TIPUBOJIOB U
TATYNKOB PA3IMIHOTO
TUTIA TS pa3paboTKu
[POOOTOTEXHUYECKHIX
KOMILJICKCOB.

B coctaB koMmiekTa
TOJDKHO BXOJIUTh: MOTOPBI
C PHKOJIEPOM - HE MEHee 2
T, CEPBOIIPUBOI
0OIBIION - HE MEHee 4 11T,
CEPBOIIPHUBOJI MAJIBIH - HE
MeHee 2 1T,
nH(paKkpacHbIN JaTYHK -
HEe MeHee 3 1T,
YIBTPA3BYKOBOI TaTUHK -
HE MEHee 3 IIT, TaTYhK
TEMIIEPATYpHI - HE MEHEe
1 T, TaTYNK
OCBEILICHHOCTH - HE MEHEE
1 mT, HaGOP AMEKTPOHHBIX
KOMITOHCHTOB
(pe3ucTopsl,
KOHJICHCATOPBI,
CBETOJIMO/IbI PA3TUYHOTO
HOMUHAaJa), KOMIUIEKT
MPOBOJOB IS
OecrmacyHoOro
[MPOTOTHITHPOBAHUS,




r1ata OecraeuHoro
HpOTOTI/IHI/IpOBaHI/IH,
AKKYMYJISTOP U 3apsTHOC
YCTPOMCTBO.

B cocraB komIuiekTa
TOJI’KEH BXO/IUTh
[IPOrpaMMUPYEMBII
KOHTpOJLIED,
[IPOrpaMMHUPYEMBIN B
cpene Arduino IDE wim
QHAJIOTUYHBIX CBOOOTHO
[pacpoCTpaHsIEMbIX
cpenax pa3pabOTKH.
[IporpamMmMupyemslii
KOHTPOJUIEP JTOJDKEH
00J1a/1aTh TOPTaMU [Tt
[MOAKIIIOUEHUsT U(POBBIX
11 aHAJIOTOBBIX YCTPOWCTB,
unTepdeiicamu TTL,
USART, 12C, SPI,
Ethernet, Bluetooth mm
WiFi.

B cocraB komIuiekTa
OJI’KEH BXOJAUTh MOJYJIh
TEXHUYECKOTO 3pEHMUS,
MpEeACTABIISIIONTNN COO0H
BBHIYHCITUTEIILHOE
YCTPOMCTBO CO
BCTPOCHHBIM
MUKPOIIPOLIECCOPOM
(kK011-BO siep - HE MeHee 4
[IT, YaCTOTA si/ipa HEe
Menee 1.2 I'T'1, 00beM
O3V - He menee 512 Mo,
00BEM BCTPOEHHOM
namMsTH - He MeHee 8 10),
WHTETPUPOBAHHOM
KaMepoil (MakcuManbHOe
paszpelieHue
BUJICOTIOTOKA,
nepeaaBaeMoro 1o
uHtepdeiicy USB - He
meHee 2592 x 1944 en.) u
OINTUYECKON CUCTEMOM.
Moyiab TEXHUYECKOTO
3peHus JOJKeH 001aiaTh
COBMECTHUMOCTBIO C
[Pa3TUYHBIMU
[IPOrpaMMUPYEMBIMHI




KOHTpOJIJIEpaMH C
[MOMOIIBI0 HHTEPPEHCOB -
TTL, UART, I12C, SPI,
Ethernet. Momayinb
TEXHUYECKOTO 3PCHHUS
OJI’KEH UMETh
BCTPOCHHOE IMPOTPAMMHOE
oOecrieueHre Ha OCHOBE
OIEPALlHOHHOW CHCTEMBI
Linux, MO3BOJISIOIICE
OCYLIECTBJIATH HACTPOUKY
CHUCTEMBI MAIIMHHOTO
00yueHusl mapaMeTpoB
HEUPOHHBIX CETEN I
00HapyXeHHsI 0OBEKTOB,
OTIPEICIICHUS UX
[apamMeTpoB U

NEMINE SIS

WIEHTU (DUKAITUH.
KoMIUTeKT 10/KeH
obecreunBaTh
BO3MOYHOCTh U3yUCHHUS
OCHOB pa3padOTKu
[IPOrPaMMHBIX U
anmnapaTHbIX KOMIUIEKCOB
MHXEHEPHBIX CUCTEM,
pereHuii B cepe
"UutepHer Bemeit", a
TaKKE PEIICHUN B
00s1acTH POOOTOTEXHUKH,
HNCKYCCTBEHHOI'O
WHTEJIJIEKTa U MAIIUHHOTO
00y4CHHMS.

KommbroTepHoe o00opynoBanue

1

HoytOyxk

dopm-dakTop: HOYTOYK;
DKecTkast, HeoTKIIIouaemast
KJIaBUATypa: HAMYKE;
Pycckas packinaaka
KJIaBUATYPHI: HAJIHUKE;
JluaroHaip SKpaHa: HE
MeHee 15,6 mroliMoB;
Paszpemienne skpana: He
menee 1920 x 1080
[MUKCETICH;

KonnuecTBo siaep
npoliieccopa: He MeHee 4;
Konn4ecTBO MOTOKOB: HE

MeHee 8;

3 mT.




bazoBast TakTOBas 4acToTa
rpoiieccopa: He MeHee 1
[T

MaxkcumalibHast TAKTOBast
JacToTa MpOoIeccopa: He
menee 2,5 I'T'w;
Kbsmi-namstes nporieccopa:
He MeHee 6 MoaiiT;
O0beM yCTaHOBIICHHOM
OIEPAaTUBHOMN NaMSITH: HE
MeHee 8 ['0aiiT;

O6beM noaaepKuBaeMoi
OTICPATUBHOM MTaMSTH (151
BO3MOKHOCTH
paciIupeHusi): He MeHee
24 I'GaliT;

O6bem Hakonutenst SSD:
He MeHee 240 I'0aiiT;
Bpemst aBTOHOMHOM
paboTel OT OaTapeu: He
MeHee 6 9acoB;

Bec HOoyTOYKa C
YCTaHOBJICHHBIM
AKKyMYJISITOPOM: He OoJiee
1,8 kr;

Buenrauit uaTepdeiic
USB crangapTa HEe HUXKE
3.0: HEe MeHee TpexX
CBOOOIHBIX;

Buenrauit uaTepdeiic
LAN (ucnosp3oBaHue
MEPEXOTHUKOB HE
PEeyCMOTPEHO):
HaJIUYUE;

Hanuune moaynen u
nHTEepEercoB
(Mcroab30BaHUE
MEPEXOTHUKOB HE
npenycMoTpeHo): VGA,
HDMI,

becnipoBoHast CBS3b
Wi-Fi: nanmuune ¢
MOJIEPHKKON CTaHIapTa
IEEE 802.11n unu
COBPEMEHHEE;
\Web-kamepa: namuuue;
MaHuyasSTOp "MBIIIB'":
HaTH4ne;
[IpenycranoBneHHAs




OTIepaIlMOHHAsI CUCTEMA C
rpaduaecKumM
[10JIb30BATEIHCKIM
uHTEepdEeiicom,
oOecmieunBaromas padoTy
pacripocTpaHeHHbBIX
00pa3oBaTeNbHBIX U
001ECUCTEMHBIX
[IPWIOKEHUM: HAJIMYHE.

MOV (nipunTep,
CKaHep, KOIHUp)

Tun ycrpoiictea: MOY
(byHKIIMY TIeYaTH,
KOTTPOBAHUS,
CKaHUPOBAHHUSA);

dopmat Oymaru: He
MeHee A4;

[[BeTHOCTB: YepHO-OEIIbIii;
TexHONOorus neyaTu:
mazepHas

MaxkcumainbHOE
[pa3pelieHre rneyaTu: He
menee 1200 x 1200 Touek;
Wutepdeiicer: Wi-Fi,
Ethernet (RJ-45), USB.

1 mrr.

Tabnuya N 2

MNPOPUIBHBIN KOMILJIEKT OBOPYJIOBAHUA

HanmenoBanue
000pyn0oBaHUs

Kpatkue npumepHsbie

TEXHUYCCKUEC XapaKTCPUCTHKHU

KonnyectBo enuHumIl
IUTsL IPO(UITEHOTO
KOMILICKTa
(oOmreoOpazoBaTebHBIE
OpraHu3alum, He
SIBIISTIOIIIMECS
MaJIOKOMIUICKTHBIM),

€Jl. U3M.

KonnuecTBo eauHuil
JUTSL IPO(UITBHOTO
KOMILJIEKTa
(MaJIOKOMILIEKTHBIE
0011100pa30BaTEIIHHBIC
OpraHu3aIim ), /1. U3M.

bA30BAS (OBA3ATEJIBHAA UACTD)

ECTCCTBGHHO-Hay‘IHaH HaIlpaBJICHHOCTb

1.

[{udpoBas
maGopaTopust 1o

OUOJIOTHH
(yueHunueckas)

ObecrnieunBaeT BHINIOJIHEHUE
1abopaTOpHBIX paboT Ha
ypOKax 1o GHOJIOTHH B
OCHOBHOM IIKOJIE U

HpOeKTHO-HCCJ’IG}IOB&TGJ’ILCKOIZ

NesSsTeIbHOCTH YJallIuXCsl.
KoMIuiekranus:

3 mIT.

2 1IIT.




becnipoBOIHOM MYIBTHAATUUK
Mo OMoJIoTHH C 6-10
BCTPOCHHBIMU JATYUKAMMU:
/laTyuK BIAXKHOCTH C
TMana30HOM U3MEPEHUS
0...100%

/[aT4YMK OCBELIEHHOCTH C
TUana30HOM U3MEPEHHUS HE
yxe yem ot 0 o 180000 nk
[latuuk pH ¢ auanaszonom
M3MepeHus He yxke ueM oT 0
o 14 pH

JlaTuuk TemMIepatypsl ¢
TUana30HOM U3MEPEHHUS HE
yke ueM oT -20 10 +140 C
JlaTumk
PIEKTPOIPOBOIUMOCTH C
muana3zoHaMHu H3MEpPEHUs He
yxe yem oT 0 10 200 MxCwm;
ot 0 mo 2000 MxCwm; ot 0 10
20000 MxCm

JlaTurk TEMIIEpaTyphl
OKpYKarolen Cpeibl ¢
TMana3oHOM U3MEPEHHUS HE
yxe yem ot -20 mo +40
AKceccyaphl:

Ka6ens USB
COECIUHUTEILHBIN

3apsgHOE YCTPOUCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

Kpatkoe pykoBOACTBO 1O
PKCIUTyaTallui HUPPOBOI
mabopaTopun

[{udpoBas Buneokamepa ¢
METaJUIMYECKUM IITATUBOM,
paspeiieHue He meHee 0,3
Mnukc

[IporpammHoe oGecrieueHue
MeTtoanueckue
pexkoMeH1auuu He MeHee 30
pabot

YI1akoBKa

Hanuuue pycckos3bI9HOTO
caiiTa NOJJIEPIKKHU, HATMUUE
BHJICOPOJIMKOB.

[{udpoBas
mabopaTtopust 1o

OOecIieunBaET BBINOJHEHUE |3 IIT.

1a00paTOPHBIX paboT 10

2 1IIT.




XUMUH
(yueHuueckas)

XMMUHU Ha YPOKax B OCHOBHOU
[IKOJIE U
[MPOEKTHO-UCCIIEI0BATEIHCKOM
e TeIbHOCTH YUaIluXCS.
Komruiekranus:
becnpoBOIHOM MYIBTHAATUUK
110 XUMUHU C 4-Mst
BCTPOCHHBIMH JIATYMKAMH:
[latuuk pH ¢ auanaszonom
M3MepeHus He yxke ueM oT 0
o 14 pH

J/laTunk BBICOKOM
TEMIIEPATYphl (TEpMOIIapHbIN)
C AMana3oHOM HU3MEpEHUs He
yke ueM oT -100 1o +900 C
JlaTumk
PIEKTPOIPOBOIUMOCTH C
muana3zoHaMHu H3MEpPEHUs He
yxe yem oT 0 10 200 MxCwm;
ot 0 mo 2000 MxCwm; ot 0 10
20000 MxCm

JlaTurk TEMIIEpaTyphl
[JIATUHOBBIN C AUANIa30HOM
n3MepeHus He yxe yeM ot -30
o +120 C

OTnenbHbIC TaTYUKU:

JlaTank onTHYecKOn
[JIOTHOCTU 525 HM
AKceccyaphl:

Kabens USB
COECIUHUTEILHBIN

3apsHOE YCTPOUCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

Kpatkoe pykoBOACTBO 1O
PKCIUTyaTaluy HUPPOBO
mabopaTopun

HaGop nmaboparopHoit
OCHACTKHU

[IporpammHOe obOecrieueHne
Metoanueckue
pexoMeH1auuu He MeHee 40
pabot

Hanuumne pycckos3pI4HOTO
caiiTa OJJIEPKKHU

Hanuuune BUICOPOIHKOB.

[{udpoBas
mabopaTtopust 1o

OO0ecIieunBaEeT BBIIOJIHECHUE

OKCIICPUMCHTOB IO TCMaM

2 1IIT.




¢busnke
(yueHuueckas)

Kypca (pU3UKH.
Komruekranus:
becnipoBOIHOM MYIBTHAATUUK
o ¢usuke ¢ 6-10
BCTPOCHHBIMU JIATYMKAMH:
[{udpoBoii naTumk
TEMIIEpaTyphl C IUAMA30HOM
u3MepeHus He yxe yem ot -20
o 120 C

[{udpoBoii naTumk
A0COJIFOTHOTO JTaBJICHMUS C
TUana30HOM U3MEPEHHUS HE
yke yem ot 0 1o 500 xI1a
/[aTYMK MarHUTHOTO TOJIS C
TUana30HOM U3MEPEHHUS HE
yke ueM oT -80 10 80 mTn
JlaTurK HanpsKEHUs ¢
nmuanazoHaMH U3MEpPEHUs He
yke ueM oT -2 10 +2 B; ot -5
mo +5 B; or -10 o +10 B; oT
-15 o +15 B

/laTyuK TOKa HE YK€ 4eEM OT
-1 o +1 A

JlaTuuk akcenepoMeTp ¢
[MOKa3aTeasiMU HE MEHEe YeM:
+/-2Q;+/-49;+/-8¢
OtnenbHbIE YCTPOUCTBA!
USB ocmmtorpad He MeHee
2 kanana, +/- 100 B
AKceccyaphl:

Ka6ens USB
COEIMHUTEIbHBII

3apsgHOE YCTPOUCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

Konctpykrop st
POBEJICHHS SKCIIEPUMEHTOB
KpaTkoe pykoBOJICTBO 1O
PKCIUTyaTalluy HUPPOBOI
maGopaTopun

[IporpamMmmHoOe obecrieueHue
Metoanueckue
pexomenaanuu (40 padbor)
Hanuumne pycckos3pI9HOTO
caiiTa OJJIEPKKHU

Hanuuue BHUJICOPOJIMKOB.

KomMmmbrotepHoe 0o00opyioBanue




HoytOyk

Dopm-pakrop: HOYTOYK;
KecTkas, HEOTKIIIoUaeMas
KJIaBHaTypa: HAJIHYUE;
Pycckas packiiagka
KJIABUATYPBHI: HAJIUYUE;
JlnaroHasp dKpaHa: HE MEHEe
15,6 OoMMOB;

Paspemienue 3kpana: He
Meree 1920 x 1080 mukceneit;
KonnuecTBo snep
mpoiieccopa: He MeHee 4;
KonndecTBO NOTOKOB: HE
MeHee 8;

bazoBast TakTOBas 4acTOTA
npoueccopa: He menee 1 ['T';
MaxkcumalibHas TAKTOBas
JacToTa MpoIeccopa: He
meHee 2,5 I'T;

Kbsmi-namsats mporeccopa: He
MeHee 6 MOaliT;

O0beM yCTaHOBJIEHHOM
OIEepPaTUBHOMN NaMSITH: HE
MeHee 8 1'0aiiT;

O0beM ToAIEP)KUBAEMOM
OTIepaTUBHOM MaMsTH (U1
BO3MOKHOCTH PACIIIUPEHUS ):
He MeHee 24 ['0aiiT;

O6beM HakomuTens SSD: He
Mmenee 240 ['0aiit;

Bpemsi aBTOHOMHOM pabOThI
oT OaTtapeu: HE MeHee 6
JacoB;

Bec HoyTOYKa C
YCTaHOBJICHHBIM
AKKyMYJIsITOpoM: He Oosee 1,8
KT;

Buemnuit uarepgeiic USB
cranjapta He Huxe 3.0: He
MEHEe TpeX CBOOOTHBIX;
Buemrauit natepdeiic LAN
(Mcroab30BaHUE
MEepPeXOJHUKOB HE
MPEeTyCMOTPEHO): HATUYKE;
Hannune monynen u
UHTEpQeiicoB
(McToIB30BaHUE
MEepPeXOJHUKOB HE
mpenycMoTpeHo): VGA,
HDMI,




becnipoBoHast cBsizb Wi-Fi:
HaJIU4Ke C IO0ICPKKOU
craugaprta IEEE 802.11n unu
COBpEMEHHEE;
\Web-kamepa: Hannuue,
MaHunyasTop "MbIb'":
HAJINYHE;
[IpenycTaHoBICHHASA
OTIepaIMOHHAs CHCTEMA C
rpaduaecKkumM
M0JIb30BATEIHCKIM
nHTEpPEiicoM,
oOecrneunBaroiasi paboTy
pacTipocTpaHeHHBIX
00pa3oBaTeNbHBIX U
00IIECUCTEMHBIX
[TPUIIOKEHNN

HaJINYHE.

5. MOV (mpunrep,
CKaHep, KOIHUpP)

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

dopmaT Oymaru: He MeHee
Ad;

[[BEeTHOCTB: YepHO-OEIIBIIA;
TexHOoorus nevarTu:
azepHas

MakcuMalibHOE pa3pelieHne
revatu: He MeHee 1200 x
1200 Touexk;

Wutepdeiicer: Wi-Fi, Ethernet

(R3-45), USB.

1 .

1 mrr.

JIOITIOJIHUTEJIBHOE ObOPY IOBAHUE

ECTCCTBGHHO-HayLIHaSI HaIIpaBJICHHOCTb

1. [ludpoBas
mabopaTopus 1o

OHOJIOTHH
(yueHunueckas)

O0OecneynBaeT BHINIOJHEHUE
1abOpaTOPHBIX pabOT HA
ypOKax 1o OMOJIOTUH B
OCHOBHOM IIIKOJIE U
MIPOCKTHO-HCCIICIOBATEIHCKOM]
NEesITeNbHOCTH YYalTUXCS.
KoMIuiekTanus:
becnpoBo1HOM MyTBTUAATYUK
110 OMOJIOTHH C 6-10
BCTPOCHHBIMH JTATYUKAMH:
JlaTYuK BIAXKHOCTH C
ana3zoHoOM U3MEpEeHHs
0...100%

/[aT4rK OCBEIIEHHOCTH C

1 mr.




TUAna30HOM U3MEPEHHUS HE
yxe yem ot 0 1o 180000 nk
/latuuk pH ¢ auanasonom
3MepeHus He yxe yem ot 0
o 14 pH

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

JlaTuMK TEMIIEpaTyphl
OKpYKaroLIEen CpeJibl C
TUana30HOM U3MEPEHHUS HE
yxe yem ot -20 1o +40
AKceccyaphl:

Kabens USB
COECTUHUTEILHBLIN

3apsgHOE YCTPOUCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KpaTtkoe pykoBOJICTBO MO
PKCIUTyaTaIuu 1udpoBoi
mabopaTopun

[{ndposas Bugcokamepa c
METATTNYECKUM IITaTUBOM,
pa3zpemienue He menee 0,3
Mmukc

[IporpammHoe obecrieueHue
MeToanuecKue
pekoMeH1anuu He menee 30
paboT

'YnakoBka

Hanuune pycckos3bI9HOTO
caiiTa MmoJJIep>KKu, HaJune
BUJICOPOJIUKOB.

[{udposas
mabopaTopwst 1o

XUMUHU
(yueHunueckas)

OObecnieunBaeT BHIIOJIHEHUE
1a0opaTOPHBIX paboT 10

XHMHHU HA YPOKax B OCHOBHOH

I[IKOJIC 1

HpOeKTHO'HCCHeﬂOBaTeHBCKOﬁ

NesATEeIbHOCTH YUallIuXCs.
KoMmiekramuys:

becripoBo1HON MYJIBTUAATYUK

10 XUMUHU C 4-Md

1 mT.

1 mT.




BCTPOCHHBIMU JATYUKAMHU:
/latuuk pH ¢ auanasonom
3MepeHus He yxe yem ot 0
o 14 pH

JlaTurk BBICOKOM
TEMIIEPATYPhI (TEpMOIIapHbIN)
C AMarna3oHOM HU3MEpPEHUs He
yxke ueM ot -100 1o +900 C
JlaTunk
PIEKTPOIPOBOAUMOCTH C
muanazoHaMHu U3MEpPEHUs He
yke ueM oT 0 10 200 MxCwm;
oT 0 1o 2000 MxCwm; ot 0 10
20000 MxkCwm

JlaTuMK TEMIIEpaTyphl
[JIATUHOBBIN C AUANIa30HOM
M3MepeHus He yxke ueM oT -30
o +120 C

OTHennLHbIe TaTYNKHU:
JlaTank onTHUecKOn
[UIOTHOCTH 525 HM
AKceccyaphl:

Kabens USB
COECIUHUTEILHBINA

3apsgHOE YCTPOUCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KpaTtkoe pykoBOJICTBO MO
PKCIUTyaTallui HUPPOBOI
mabopaTopun

HaGop nmaboparopHoit
OCHACTKH

[IporpammHoe oGecrieueHue
MeToanuecKue
pexoMeHanuu He MeHee 40
paboT

Hanuune pycckos3bI9HOTO
caiiTa moaep>KKu

Hanuuue BUICOPOITUKOB.

[{udposas
mabopaTopwst 1o

¢bu3nke
(yueHunueckas)

OO0ecrieynBaeT BBINOTHEHUE
HKCIIEPUMEHTOB 110 TEMaM
Kypca (QpU3MKH.
KoMmiekramus:
becnipoBOIHON MYIBTUIATUHK
1o ¢usuke ¢ 6-10
BCTPOCHHBIMH JTATYUKAMH:
[{udpoBoii qaTunk
TEMIIepaTyphl ¢ AMANA30HOM

1 mT.

1 mT.




n3MepeHus He yxe uyeM ot -20
o 120 C

[{udpoBoii qaTuuk
a0COJIIOTHOTO JaBJICHHS C
TUana30HOM U3MEPEHHUS HE
yxe yem ot 0 1o 500 xI1a
J[aTYMK MarHUTHOTO TOJIS C
TUana30HOM U3MEPEHHUS HE
yxe yem ot -80 1o 80 mTn
JlaTuMK HanpsKEHUs ¢
muanazoHaMHu U3MEpPEHUs He
yke ueM oT -2 10 +2 B; ot -5
o +5 B; oT-10 10 +10 B; oT
-15 1o +15 B

/laTyuK TOKa HE y>KE 4eM OT
-1 o +1 A

/laTuuk akcemepoMeTp ¢
MMoKa3aTeIsIMU HE MEHEee YeM:
+/-2Q;+/-49;+/-8¢
OTtnenbHbIE YCTPOKCTBA:
USB ocmmiuiorpad He MeHee
2 kaHaia, +/- 100 B
AKceccyaphl:

Ka6ens USB
COECIUHUTEILHBIN

3apsgHOE YCTPOUCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

Konctpykrop mis
POBEJICHHS SKCIIEPUMEHTOB
KpaTkoe pykoBOJICTBO 1O
PKCIUTyaTalu HUPPOBOI
mabopaTopun

[IporpammHoe oGecrieueHue
MeTtoanueckue
pexoMennaiuu (40 pabor)
Hanuune pycckos3bI9HOTO
caiiTa moaep>KKu

Hanuuue BUICOPOITUKOB.

. [Hudposas
mabopaTopwst 1o
(bu3nosoruu
(mpounbHBIHI
YPOBEHB)

O0ecnieunBaeT IPOBEICHNE

M CCIIeIOBaHUS IT0

( YHKITHOHUPOBAHHIO
YEIOBEUYECKOr0 OpraHu3Ma.
KoMmiekramus:
becnipoBOIHON MYyIBTHAATUYUK
no Gu3uosoruu c 5-10
BCTPOEHHBIMH JATYUKAMMU:

JlaTyrk apTepraIbHOTO

1 mT.




naBnenus (0...250 MM pT. cT.)
/laTuuk nysibca ¢ AMana3oHoM
n3MepeHus He yxxe 4yem ot 30
o 200 y/MmuH

JlaTyuk TeMIiepatypsl TeJa ¢
TUana30HOM U3MEPEHHS HE
yke uem ot +25 o +40 C
JlaT4MK 4acTOTHI ABIXaHUS C
TUana30HOM U3MEPEHHUS HE
yxe yem ot 0 1o 100
[TUKJIOB/MUH

JlaT4MK yCKOPEHHUSI C
mokasatensimu +/- 2 ¢; +/- 4 g;
+/-8¢

OTtnenbHBIE yCTpOICTBA:
Jlatank OKI' ¢ qmanazoHom
M3MEpPEHUS HE yXKE YEM OT
-300 xo +300 MB)

[latuuk pH ¢ quanazoHom
M3MepeHus He yxe yem ot 0
o 14 pH

JlaTuuk cunomep ¢
TUana30HOM W3MEPEHHS HE
yxe yem oT -40 1o 40 H
JlaTdrK OCBEIIEHHOCTH C
ana3zoHoOM U3MEpEeHHs He
yxe yem oT 0 1o 180000 sk
AKceccyaphl:

Ka6ens USB
COEIMHUTEIbHBII

3apsigHOE YCTPOMCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

Konctpykrop mis
POBEJICHHS SKCIIEPUMEHTOB
KpaTkoe pykoBOJICTBO 1O
PKCIUTyaTallu HUPPOBOI
mabopaTopun

[IporpammHoe oGecrieueHue
MeTtoanueckue
peKoMeH1auuu He MeHee 20
pabot

Hanuumne pycckos3pI9HOTO
caiiTa OJJIEPKKHU

Hanuumne BUI€OPONHKOB.

. [Hudposas
mabopaTopHst 1o
HKOJIOTUU

OObecnieunBaeT NMpoBeJCHNE
y4eOHOTO HKOJIOTHIECKOTO
MOHUTOPHHTA

1 mT.




MHCTPYMEHTAIbHBIMU
MeToamu. Habop
[IPUMEHSIETCS IPU U3YYCHUHU
SKOJIOTUHU, OUOJIOTUH, XUMHUH,
reorpaguu u
MPUPOOBEICHUS, a TAKKE
TUTs1 MTHAWBUTYaIbHBIX
VCCIIEI0BAHUS U IPOEKTHON
e TETbHOCTH IIKOJBHUKOB.
Komruiekranus:
becnpoBOIHOM MYIBTHAATUUK
110 YKOJIOTHIECKOMY
MOHHUTOPHHTY C 8-10
BCTPOEHHBIMH JTATYNKAMHU:
/laT4MK HUTPAT-MOHOB
/laTuMK XJIOpUA-HOHOB
[latuuk pH ¢ auanaszonom
n3MepeHus He yxe 4em ot 0
o 14 pH

JlaTyuK BIaXKHOCTH C
TMana3oHOM W3MEPEHHUsI
0...100%

J[aT4YMK OCBELIEHHOCTH C
TMana3oHOM U3MEPEHHUS HE
yxe yem oT 0 1o 180000 sk
JlaTuuk TEMIIepaTypsl ¢
TMana3oHOM U3MEPEHHUS He
yxe yem oT -20 g0 +140 C
JlaTauk
PIEKTPOIPOBOAUMOCTH C
uana3oHaMHu U3MEpPEHUs He
yxe yem oT 0 10 200 MxCwm;
ot 0 1o 2000 MmxCwm; ot 0 10
20000 MxCMm

JlaTunk TemIiepaTypsl
OKpYXaoLEel Cpeibl C
TMana3oHOM U3MEPEHHUS HE
yke ueM oT -20 go +50 C
OTnenbHbIE TaTYUKHU:
JlaTuuk 3ByKa ¢ QpyHKIIMEH
WHTEIPUPOBAHUSA C
TMana3oHOM U3MEPEHUs
4acTOT HE MeHee 4eM OT S0
I’ no 8 kI

JlaTuMK BIAXXHOCTH IOYBHI C
TMana3o0HOM U3MEPEHHUS He
yxke gyeM oT 0 1o 50%
JlaTuuk Kuciopona ¢
muana3zoHoM u3MepeHus ot ()




o 100%

JlaTurk onTHYecKOn
[JIOTHOCTU 525 HM

JlaTurk onTHYeCcKOn
nioTHOCTH 470 HM

JlaT4uK TYypOUIUMETp C
TUana30HOM U3MEPEHUS HE
yxke yem oT 0 1o 200 NTU
/laTyuk okHCH yriepoja ¢
TUana30HOM U3MEPEHHUS HE
yxe ueM oT 0 1o 1000 ppm
AKCecCyaphl:

Kabens USB
COEIMHUTENbHBIN (2 1IT.)
3apsIHOe YCTPOMCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

CrepKeHb JUIsl 3aKpeIICHUs
TATYNKOB B IIITATHBE
Kpatkoe pykoBOACTBO 1O
PKCIUTyaTaIuu uQpoBoi
maboparopun
[IporpamMmmHOe obOecrieueHne
MeToauuecKue
pekoMeH1anuu He Menee 20
pabot

'YakoBka

Hannune pyccKosi3pI4HOTO
caiiTa moAJep>KKu, HaJIu4ne

BUJICOPOJINKOB.
Mukpockor Twun Mmukpockorna: 1 . 1 .
nudposoit OMOJIOTHYCCKHI

Hacanka Mukpockona:

MOHOKYJISIpHAsI

Haznauenue: 1abopaTopHbIii
MeTo1 ucciieJOBaHHus:
CBETJIOE TOJIe

Matepuan ONTUKU:
ONTUYECKOE CTEKIIO

Y BennueHne MUKpPOCKOIIa,
kpat: 64 - 1280

Oxyinsapel: WE16x
OObekTuBhL: 4x, 10x, 40xs
(ToANpYKMHEHHBIN)
PeBosibBepHas rojoBka: Ha 3
00BEKTHBA

Tun noACcBEeTKU: 3epKajo Win

CBCTOAMUO




PacmnosoxeHue moaCBETKU:
BEPXHSSI U HIKHSS
Marepuail Kopyca: MeTajl
[IpeameTHbIi cTOMUK, MM: 90
Mcrounnk nmuranus: 220 B/50
[

Uwncno meramukceneii: 1

Ha6op OI'D o
XUMHUHN

B Habop BXOIAT BeChl
1abOpaTOPHBIE AIEKTPOHHBIE
200 r, cnupTOBKa
mabopaTopHasi, BOpOHKA
KOHUYECKAs, MajJovKa
CTeKJIsIHHAsL, mpobupka [1X-14
(10 mTyK), cTakaH BBICOKHII €
HocukoMm BH-50 ¢ metkoii (2
[ITYKH), WIAHIP
M3MepHTeNbHbIH 2-50-2
(CTEKJIIHHBIH, C TPUTEPTON
KPBIIIKOH ), INTATHB JIJIS
pooupok Ha 10 rHE3, 3aKUM
pOOUPOYHBIH,
[InaTenb-j10xeuka (3 mTykn),
Ha0op (JIaKOHOB 1St
XpaHEHUs paCTBOPOB U
peakTuBOB (00BeM (h1akoHa
100 mu - 5 KOMIUIEKTOB 1O 6
mTyK, o0beM (aakona 30 mi -
10 KOMILJIEKTOB 10 6 MITYK),
LIWIMHIP U3MEPUTETHHBIH C
HocukoM 1-500 (2 mtykn),
ctakaH BeIcOkui S00 Mt (3
MTYKH ), HA0Op epIieit s
MBITbSI TOCYIbI (€pI AJIst
MBIThsI IPOOUPOK - 3 HITYKH,
epIIl JISl MBIThS KOJIO - 3
MITYKH), Xanat 6enblit x/6 (2
[ITYKH), IEPYATKH PE3UHOBBIC
XUMHUYECKHE CTOMKHE (2
[ITYKH), OYKU 3alIUTHBIE,
¢bunbTpel Oymaxcasie (100
[ITYK), TOprouee AJs
criuptoBok (0,33 ).

B coctaB Ha0op BXOAAT
PEaKTUBBI: AIFOMUHUH,
hKene30, CoJIsTHast KUCIIoTa,
METHUIIOpaHXK, peHo(pTaenH,
aMMHaK, IEPOKCHUJT BOJIOPO/Ia,
HUTpaT cepedpa u pyrue; B

oO111eil cl10KHOCTH - 44

1 mrr.

1 mT.




[Pa3JIMYHBIX BEIIECTB,
HCIOJIb3YEMBIX IS
COCTaBJICHUSI KOMIICKTOB
[PEaKTUBOB ITPU ITPOBEACHUU
PK3aMEHAITMOHHBIX
PKCIIEPUMEHTOB I10 KYpCy
MIIKOJIBHOM XUMUH.

VaeOHas
mabopaTopwst 1Mo
HEUPOTEXHOJIOT MU

B cocTtaB BXOIAT:

Cencop Tun 1 e menee 1
IT., 00eCIeYrBaeT
BO3MOXHOCTbH PETUCTPAITUU
CUTHAJIA BJIEKTPUYECKON
AQKTUBHOCTH MBIIIIII
(anexTpomMuorpammsl, IMI).
Perucrpanus noipkHa
OCYIIECTBIISETCS
HEWHBA3UBHO, CYXHMH
PIICKTPOJIaMH.
B03MOXHOCTBIO KpEIJIEHUS K
PYKE 4eI0BeKa, 4TO JOHKHO
TaBaTh BO3MOXKHOCTH
[PETHCTPUPOBATH
DIIEKTPUICCKYIO AaKTUBHOCTH
MBIIIILBI B 00J1aCTH, HAJl
KOTOPOM pacriojaraercs
kperuienue. [Ipu HanpspkeHuu
MBIIILBI 10JKHA OBITH
obecreueHa BO3MOKHOCTh
HaOTIOICHUS TTYYHOCTH
curHana (T.e. IPUCYTCTBUE
OMI"), npu pacciiabieHun
MBIIIIIBI - €€ OTCYTCTBUE.
Cencop Tun 2 e menee 1
1IT., 00ecreurnBaeT
BO3MOYKHOCTbH PETHUCTPALIUU
CUTHaJa
(dorormrerrsmorpammel (PIII)
ONTUYECKUM IyTEM, 3 CUET
U3MEHEHHUS OTPAKEHHOTO OT
KPOBEHOCHBIX COCY/IOB CBETA,
00BEM KOTOPBIX U3MEHSETCS
10/1 BO3JICVCTBUEM IYJIbCOBOM
BOJIHBL. CEHCOP JI0JIKEH OBITh
o0ecredyeH BO3MOKHOCTBIO
KPETUICHHUS K MOAyIIeYKe
Manblia YeloBeKa.

Cencop Tun 3 He menee 1
IIT., 00eCIIeYnBacT
BO3MOYHOCTB: PETUCTPALIUU

1 mT.




CUTHAJa
DIIEKTPOKAPAUOTPAMMBI
(OKT') He nHBa3UBHBIM
CII0COOOM;

peructpauyu I, 11 u 111
OTBECHUIA; 10 JKITIOUSHUS
PIIEKTPOJIOB K CEHCOPY C
MTOMOIIIBIO COCTUHUTEITBLHBIX
IPOBOIOB, 000PYIOBAHHBIX
TouchProof pazsemamu.
Cencop Tun 4 e menee 1 mir.
00ecreunBaeT BO3MOKHOCTD:
[pETHCTpAIK CUTHAJIA
KO>KHO-TAJIbBAHUYECKOU
peakuuu (KI'P), perucrpanus
KOTOPOTO OCYIIECTBIISICTCS Ha
[MOCTOSTHHOM TOKE;
[TOIKJTFOUCHUS K TEITY
YeIIOBEKa C TIOMOIIBIO CYXHUX
DIIEKTPOJIOB, TIOIKITIOUCHHE
KOTOPBIX K CEHCOPY
OCYIIIECTBIISETCS C IIOMOIIBIO
TouchProof pasbemoB.
Cencop Tun 5 He menee 1
IIT., 00eCIICYNBaET
BO3MOHOCTB: PETUCTPALIUU
CUTHaJIa BJIEKTPUUECKON
akTUBHOCTH Mo3ra (O0I') ¢
[MOMOIIBIO CYXUX
HEMHBA3UBHBIX JIEKTPOJIOB;
[pEruCTpaIiy AIEKTPUUYECKOM
AQKTUBHOCTH Pa3HBIX J0JIeiH
MO3ra; MOAKIIOUEHUS
PIIEKTPOJIOB K CEHCOPY C
MOMOIIIBIO COETUHUTEIBHBIX
POBOOB, 000PYIOBAHHBIX
TouchProof pazsemamus;
3aKpeIJICHHS 3JIEKTPOJIOB Ha
MOBEPXHOCTHU TOJIOBHI.
Cencop Tun 6 He menee 1
1IT., 00ecreunBaeT
BO3MOYKHOCTh: PErHUCTPAIUH
CUTHaJa KoJIeOaHUs TPyIHON
kieTku (CeHcop IbIXaHus);
OTIpe/IeNIEHUs] YaCTOThI
TBIXQHMSL.

YcTpoiicTBo 1t cOopa
TAaHHBIX OT CEHCOPOB U
repenayn Ha MepCOHATbHBIN




KOMIIBIOTEP 00eCIeunBaeT
BO3MOKHOCTB cOOpa JTaHHBIX
OT MOJKIIFOUYEHHBIX K HEMY
CEHCOPOB U OTIPABKY
MOJTy4eHHbIX AaHHbIX Ha [1K.
[ToaknroyeHrne HEeHTPaJIbHOTO
Mo tyiia K [1K ¢ moMonipro
USB-ka6ens. LlenTpansHbiid
MOIyJIb UMEET He MeHee |
[IT.: TaIbBAHUYECKYIO
n3oJisuio ot [1K.
[{eHTpanbHBIN MOTYIIb
o0OecreunBaeT BO3MOKHOCTh
0JTHOBPEMEHHOTO

1O IKJTFOUEHUS BIUIOTH 0 4
ceHcopoB. Kaxplil n3 BXOJ0B
[{eHTpanbHOTO MOIYJISI UMEET
raTbBaHUYECKYIO U30JISIIHIO
(obecrieueHre MeXKaHATBHON
raJTbBaHUYECKON U30JISIINN ).
[TonknroueHne CEeHCOPOB K
LleHTpasibHOMY MOIYJTIO
OCYIIECTBIISIETCS C TIOMOIIIBIO
CHeIHaTN3UPOBAHHBIX
pa3zbeMoB Thna LEMO,
oOecreunBaroInX
[PaBUIILHOCTH MOJKIIOYEHUS
pazbeMa M CHUKAIOUINX PUCK
CIy4ailHOTO KacaHUsI
[Pa3bEMOB TOKOITPOBOASIIINX
JacTeH, a TaKxKe
o0OecreynBaroINX 3allUTy OT
HECAHKI[MOHUPOBAHHOTO
MOIKJIFOUEHUS K
POU3BOJBHBIM YCTPOUCTBAM.
Monyns "Knonka" He menee 1
1IT., 00ecreurnBaeT
BO3MOYKHOCTh: Pa3METKH
PETUCTPUPYEMBIX CUTHAJIOB U
OTMEUaTh HE MeHee 3-X
Pa3IMYHBIX KaTErOPHH
COCTOSIHUM.

Y CTpOKCTBO, BXOJAIIEE B
cocTaB 1abopaTopuu, JOHKHO
oOecreunBaTh BO3MOXKHOCTh
pPErUCTpaliy apTEPUATIBHOTO
TaBJICHMUS.

[IporpammHoe obecnieueHue
(manee - I10). JlomkHO




oOecreunBaTh BU3yaTH3aIHI0
1 00paboTKy
[PETUCTPUPYEMBIX CUTHAJIOB.
['J1aBHOE OKHO ITPOTrpaMMBbI
TOJKHO COCTOSITh U3 BKJIAJOK,
KaXK1asi U3 KOTOPBIX
COZIEpKHUT HAaOOp TpaduKoB,
HEOOXOIUMBIX IS
0TOOpaXkeHus TpeOyeMoi
UH(OpMAIINH.

JloJKHA UMEThCS BKIIAAKA IS
0JJHOBPEMEHHOTO IMPOCMOTpA
CUTHAJIa CO BCEX CEHCOPOB,
0JJHOBPEMEHHO

1O IKITFOUEHHBIX K
LleHTpaIbHOMY MOAYJTIO.

JT0 0OecreunBaeT
BO3MOKHOCTD
MHOTOKaHAJIBLHOTO
(monurpagudeckoro) pexxuma
[paboTHI YCTPOKCTBA.

Taxoke T0JDKHBI HIMETHCS
BKJIQJIKH JIJIsI BU3YaJTU3aI[iH
CUTHAJIOB OT CEHCOpoB OMI',
OIII", OKT, KI'P, 29T,
CeHCOpa JIbIXaHusl, KHOTIKH; a
TaK)K€ IPOU3BOIHBIX
rpauKOB, Ha KOTOPBIX
BU3YyaITU3UPYIOTCS
creu(pUIHbIE 1715 TOTO WX
WHOTO CUTHAJIa BEJIMYHHBI.
11O gomxHO naBaTh
BO3MOYKHOCTh BU3YaJIU3allUU
1 00pabOTKH
[PErUCTPUPYEMbBIX CUTHAJIOB, a
UMEHHO:

- OMI': Buzyanusanus
CUTHAJa, CIIEKTP CUTHAJA,
AMIUTUTYAHBIN TpUTTep

- OIII': Bu3yanm3anus
CUTHAJIa, CIIEKTpa CUTHaa,
TaXxOoTpaMMBbI, rpaduk mynbca
- OKI': Bu3yanuzamus
CUTHAJa, TAXOTPAMMBI,
rpaduk mynbca

- KI'P: Bu3yanu3anus curana
- O0I': Bu3yanuzanus
CUTHAaJIa, CIIEKTP CUTHAJA,
aMIUTUTYy1a alb(a-puTma,




aMIUTUTyAa OeTa-puTMa.

- CeHCOp JIbIXaHUs:
BHU3yalIM3alisl CUTHajla,

- Knonka: Buzyanuzanus
CUTHAJIa pa3METKH

[1O nomxHO UMETH
BO3MO>KHOCTh KAaCTOMU3ALIUU
u HacTpoiiku 110 s
PGGEKTUBHOTO OTOOPAKEHHUS
rpaduKOB: HACTPOIKa IIBETA,
BbIOOD [1apaMeTpPOB ISt
aHaIM3a, BEIOOD
0TOOpaxkaeMbIX rpauKoB,
MaciTabupoBaHue rpaduKoB.
[1O momxHO UMETH
BO3MOYHOCTB 3aIIUCH U
BOCITPOM3BEICHUS
[PETUCTPUPYEMBIX CHTHAIIOB.
B03M0XHOCTh HACTPONKH
apamMeTpoB QHIbTPAIUU
CUTHaJIa C TIOMOIIBIO (PUITBTpa
HIDKHUX 9acTOT, QUIBTpa
BBHICOKHX 4acTOT, 0JI0COBOTO
(bumpTpa, peKEKTOPHOTO
¢dbunpTpa.

C menbro yno0OcTBa aHam3a
CUTHAJIa, 10JDKHA UMEThCS
BO3MOYHOCTb 3aIllUCH
[PETUCTPUPYEMBIX CUTHAJIOB B
(haiin, ¢ mociueayromen
BO3MOYKHOCTBIO UX
MOCIICIYIOLIETO
BOCIIPOM3BE/ICHUS B TaHHOM
[1O (uMHUTHPYS pETUCTPAIHIO
CUTHAJIa B PEKUME PEaTbHOTIO
BPEMCHH ).

B cocTaBe: meToauueckue
MaTepuabl Uil YYUTENS U
oOyuaronuxcs, OnMcaHue
MOIKIIFOYEHHS] CEHCOPOB
mabopatopun, UHCTPYKIHH 110
ucnosb3oBanuto 110,
OTIHICaHHe JTa00PaTOPHBIX U
PaKTUYECKUX paboT, KOTOPOE,
B TOM YHUCIIE€ COJICPKUT
pe3eHTallMOHHbIE
MaTepuabl.
'YnakoBka/kopoOka
raboparopuu JOHKHA




obecrieunBaTh yo0HOE
XpaHEHHE U COJICPKATh
[10JICKa3KH JUIst
[PacIoNIOKECHUSI CEHCOPOB U
YCTPONCTB J1aOOPATOPUH IS
yI0OHOTO UCIOJIH30BAHUS
[MPCrioAaBaTCiIsIM1 U
00yJarONUMHUCS.

Texaomorunaeckas HAIpaBJICHHOCTb

9. |OGpazoBaTeNbHBIHI
KOHCTPYKTOP VIS
[IPaKTUKU OJIOYHOTO
[IPOrpaMMHUPOBAHMS C
KOMITJIEKTOM
TaTYNKOB

PoGoToTexHuueckuit Habop
MpeaHa3HaueH I U3y4eHus
OCHOB pOOOTOTEXHHKH,
neranem, y3JioB 1
MEXaHU3MOB, HEOOXOTUMBIX
TS CO3aHUs
[POOOTOTEXHUUECKHUX
YCTPOMCTB.

Ha6op npencrasisier coboit
KOMIIJIEKT CTPYKTYPHBIX
PIIEMEHTOB, COCTMHUTEIBHBIX
PJIEMEHTOB U
PIEKTPOTEXHUYECKUX
KOMIIOHECHTOB.

HaGop mo3Bosisier cooupars (U
[IPOrpaMMUPOBATh
coOupaeMple MOJICIIN ), U3
RIIEMEHTOB BXOJSIINUX B €T0
COCTaB, MOJIETI MEXaTPOHHBIX
1 pOOOTOTEXHUYECKUX
YCTPOMCTB C
AQBTOMATU3UPOBAHHBIM
yIpaBJeHHEM, B TOM YUCIIE Ha
KOJIECHOM XOJ1y, a TaK ke
KOHCTPYKIIMI1, OCHOBaHHBIX HA
MCII0JIb30BAaHUU Tepeaay (B
TOM YHKCJI€ YEPBSIYHBIX U
3yOuaThiX), a TaK K€ pPbIYaroB.
CBETOJIMOTHBIN MAaTPUYHBIN
nucmuieil ¢ 0eJIol HoICBETKON
Ha KOHTpOJIIepe

KonudecTBo mopToB
BBO/Ia/BBIBOJIA HA
KOHTpOJIEPE HE MEHEE 6
KosnuecTBO KHONOK HE MEHEe
4
O0111ee KOIMUYECTBO
>JIeMEHTOB: HE MeHee 520 miT.,
B TOM YHUCJIE:

1 mT.




1) mporpamMmupyemblii 610k
YIIPABJICHUS], KOTOPBI MOXKET
paboTaTh aBTOHOMHO U B
[TOTOKOBOM PEXKHUME;

2) cepBOMOTOPBI

3) MaT4YUK CHITBI

4) TaT4MK pacCTOSIHUA

S5) naT4MK 1BETA

6) akkymyInsiTopHasi OaTapest
7) IlnacTukoBbIC
CTPYKTYpPHBIE DJIEMEHTHI,
BKJIIOUYasi NEPPOPUPOBAHHBIE
PIIEMEHTHI: OaTKu, KyOUKH,
OCH ¥ BaJIbl, COETMHUTEILHBIE
DIIEMEHTEHI K OCSIM, IIIECTEPHH,
MpeIHa3HAYCHHBIE JUIS
CO3/IaHUS YEPBIYHBIX U
3yOuaThIX mepezad,
COCIMHUTEIBHBIC U
KpETIe)KHBIE DJIEMEHTHI,

7) IIporpamMmmHoe
oOecrneueHre, UCIoIb3yeMoe
TUTS1 IPOTPaMMHUPOBAHUS
coOnpaeMbIx
[POOOTOTEXHUUECKUX MOJIEIICH
1 YCTPOMCTB, TOCTYITHO IJISt
CKauMBaHUs U3 CETU
NuTepHer
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O6pazoBaTeILHBIN
HA0O0p 10 MEXaHUKE,
MEXaTPOHHUKE U
POOOTOTEXHUKE

KoMrutekT 11t u3ydeHust
OCHOB 3JICKTPOHUKH U
POOOTOTEXHUKHU

Habop momwkeH ObITh
NpeHa3HAYCH IS
MPOBE/ICHUS YICOHBIX
3aHATHUH 110 JICKTPOHUKE U
CXEMOTEXHUKE C IIEIIhI0
W3y4eHHs Hanobosee
pacIpoCTpaHEeHHOM
PIIEMEHTHOM 0a3bl,
NPUMEHSIEMOH IS
WH)KEHEPHO-TEXHUYECKOTO
TBOPUYECTBA YUAIUXCS U
pa3paboTKH y4eOHBIX
Moieneit pobotoB. Habop
TOJI’KEH MO3BOJISITh YUAIIMCSI
Ha MPAaKTUKE OCBOUTH
OCHOBHBIE TEXHOJIOTHUH
[IPOCKTHPOBAHUS
[POOOTOTEXHUUECKUX

1 mr.




KOMILJIEKCOB Ha MPUMEpe
y4eOHBIX Mo/ienieii poOoToB, a
TaK)KE U3yYUTh OCHOBHBIC
TEXHUYECKUE PEIICHUS B
001acTH KHOEPHETUIECKUX U
BCTPAMBACMBIX CHCTEM.

B cocTaB KOMIUIEKTa JOJIKEH
BXOJIUTH HAOOP
KOHCTPYKTHBHBIX JJIEMEHTOB
U1st COOpKU MakeTa
MaHUIYJISIIIMOHHOTO poOoTa,
KOMITJICKT METAJUTHYSCKUX
KOHCTPYKTHUBHBIX JJIEMEHTOB
st COOpKU MakeTa
MOOHIILHOTO po0OOTa U T.II.

B cocTtaB KOMIIEKTa BXOJIUT
Ha0Op JIEKTPOHHBIX
KOMITOHCHTOB JIJIs1 U3YUCHUS
OCHOB JICKTPOHHUKHU 1
CXEMOTEXHUKH, a TaKKe
KOMILJICKT TIPUBOJIOB U
MATYNKOB Pa3IMYHOTO THIIA
1S pa3paboTKH
[POOOTOTEXHUYECKHIX
KOMITJIEKCOB.

B cocTaB KOMILJIEKTA JOIKHO
BXOJIUTh: MOTOPBI C
PHKOJEPOM - HE MEHEe 2 IT,
CEPBOTIPHUBO]T OOJIBIIION - HE
MeHee 4 1T, CepBOMPHUBO/T
MaJblid - He MeHee 2 IIT,
WH(PaKpACHBII 1aTYMK - HE
MeHee 3 1T, yJIbTPa3BYKOBOM
MaT4YUK - HE MEHee 3 IIT,
TaTYMK TEMIIEPaTyphl - HE
MeHee | 1T, JaTYuK
OCBEILIEHHOCTHU - HE MeHee |
T, HA0OP IEKTPOHHBIX
KOMITOHEHTOB (PE3UCTOPHI,
KOHEHCATOPbI, CBETOIUOIbI
pa3IMYHOrO HOMUHAIIA),
KOMIUJIEKT MPOBOJIOB JIISt
OecraeqyHoro
MPOTOTUIIUPOBAHHUS, TIIaTa
OecraeqyHoro
MPOTOTUITUPOBAHHUS,
AKKYMYJISITOP U 3apsaHOe
YCTPOMCTBO.

B cocTaB KOMILIEKTa JOHKEH




BXOJIUTH TPOTPAMMUPYEMBIN
KOHTPOJLIEP,
[IpOrpaMMHUPYEMBIN B Cpeie
Arduino IDE unmm
AHAJIOTMYHBIX CBOOOIHO
[PaCTIPOCTPAHSIEMBIX Cpeliax
[pa3paboTKHu.
[IporpaMMmupyemblii
KOHTPOJIIEP JTOJDKEH
00J1a1aTh NOPTaAMU JUIS

MO IKJTFOUCHUS TTUPPOBBIX U
AQHAJIOTOBBIX YCTPOMCTB,
untepdeiicamu TTL, USART,
12C, SPI, Ethernet, Bluetooth
nma WiFi.

B cocTaB KOMIIIEKTa JOJKEH
BXOJIUTH MOJTYJTh
TEXHUYECKOTO 3PCHHUS,
[peICTaBISIONINI coO0M
BBIUUCIIUTEIILHOE YCTPONUCTBO
CO BCTPOCHHBIM
MUKpOTPOIIECCOPOM (KOJI-BO
s51ep - He MeHee 4 1T,
HacToTa sjpa He MeHee 1.2
[T, o0bem O3V - He MeHee
512 M6, 06beM BCTPOCHHOM
maMsTH - He MeHee 8 1°0),
MHTETPUPOBAHHON KaMepoii
(MakCUMaJIbHOE pa3pelicHue
BUJICOTIOTOKA, [TEPEIaBaeMOro
no uatepdeiicy USB - He
MeHee 2592 x 1944 en.) u
OINTUYECKON CUCTEMOI.
Mo1yllb TEXHUYECKOTO
3peHus JoKeH o01aiaTh
COBMECTHUMOCTBIO C
pa3TMYHBIMU
POrpaMMHUPYEMBIMH
KOHTPOJIEPAMH C TIOMOIIIbIO
unrepdericos - TTL, UART,
[2C, SPI, Ethernet. Monynb
TEXHUYECKOTO 3PEHHUSI TOJDKEH
UMETh BCTPOCHHOE
MporpaMMHOe 0OecTieYeHHe
Ha OCHOBE OTEPAIIMOHHOM
cuctemsbl Linux,
MO3BOJISIOIIEE OCYILIECTBISATh
HACTPONKY CHUCTEMBI
MaITMHHOTO 00yUeHUs




[MapaMeTPOB HEUPOHHBIX
ceTel 111 OOHApY)KEHUs
00BEKTOB, ONIPEACTICHHS UX
[MapaMeTPOB U JaJIbHEUIIIEH
UACHTU(DUKAIIIH.

KoMIUTeKT 10JDKEeH
o0ecrieunBaTh BO3MOXHOCTh
M3y4€HUs1 OCHOB pa3paboTKu
POrPaMMHBIX U allllapaTHBIX
KOMILIEKCOB WH)KEHEPHBIX
CUCTEM, pellieHuil B cepe
"NHTepHerT Bewieil", a Takxke
pereHuii B 06J1acTu
[POOOTOTEXHUKH,
MCKYCCTBEHHOTO MHTEJUIEKTA
1 MAaIIMHHOTO OOYUYEHMSI.
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UeTbipexoceBoit
yaeOHBIH
POOOT-MaHUITYISATOP
C MOAYJIbHBIMA
CMEHHBIMH
HacaIKaMHu

YueOHbI
[POOOT-MaHUITYISATOP
MpeaHa3HaueH IS OCBOCHUS
00yJaroIuMHUCS OCHOB
[POOOTOTEXHUKH, JJIS
MMOITOTOBKH 0OYYAIOMIHUXCS K
BHEJIPEHUIO U MOCIIETYIOLIEMY
MICII0JIb30BAaHUIO POOOTOB B
[TPOMBIIIJIEHHOM
[IPOU3BO/ICTBE.

KonnuecTBo oceit poboTa
MaHUITYJISITOpA - YEThIpe.
[lepemenienre HHCTpYMEHTA B
POCTPAHCTBE MO TPEM OCSIM
TOJI’KHO YIIPaBIATHCS
[IarOBBIMU JIBUTATEIISIMHU.
HanpspkeHue muTaHus
[IarOBBIX JIBUTATEJIEeH HE
6onee 12 B.

CepBoABUraTENb YETBEPTOM
OCH JIOJDKEH 00ecreuynBaTh
MOBOPOT HHCTPYMEHTA.

Yroa noBopora
MaHUIYJISITOPa HA OCHOBAHUU
BOKPYT' BEPTUKAILHOM OCH HE
meHee 180 rpagycos.

J171s onpeieNieHus MOJIOKEHUS
MaHUTYJISITOpa MPU TOBOPOTE
BOKPYT BEPTUKATBHOU OCH
TTOJKEH MCTI0JIb30BaThCs
DHKOZEP.

YT0J1 IOBOPOTA 33 THETO
[yiedya MaHUMYJISITOpa He

1 mrr.




menee 90 rpaaycos.

YT0JI TOBOPOTA IIEPETHETO
[1e4a MaHUIYJISITOpa He
menee 100 rpamycos.

[Ins1 onpenenenus noJIoKeHust
3aJHErO U MEPEAHErO I1JIeY
MaHUIYJISITOpA 10JKEH
MCII0JIb30BATHCS THPOCKOIL.
YT0JI TOBOPOTA IO YETBEPTOMN
ocu He MeHee 180 rpaaycos.
JloJDKHA OBITH BO3MOKHOCTD
OCHAIL[EHUS] CMEHHBIMU
HacaJakaMH (Harmpumep,
nepkaTellb KapaHjaaiia win
(dbmomacTepa, mpucocka ¢
CEpBOJIBUTATENIEM,
MEXaHUYECKOE 3aXBaTHOE
YCTPOMCTBO C
CEpBOJIBUTATENIEM,
YCTPOMCTBO ISl JTa3€pHOM
PaBUPOBKU WM YCTPOUCTBO
i 3D-nievatn).

JlomkHA OBITH BOBMOYKHOCTH
[0 AKITIOUEHUS
TOTIOTHUTEIBLHBIX YCTPOICTB
(Hampumep, TpaHcIopTepa,
penbca Ui epeMeleHus
po0OoTa, myabTa yIpaBICHU
TUMA JHKOUCTUK, KaMepbl
MaIIMHHOTO 3PEHMUS,
ONTUYECKOTO JIaTUHKa,
MO1yJIsi GECTIPOBOIHOTO
nocryma.
Po6oT-MaHUIYIIATOP TOJIKEH
oOecrieunBaTh rnepeMeleHme
HACaJIKi B POCTPAHCTBE,
AKTUBALIUIO HACATIKH,
BO3MOYKHOCTb MOTY4EHUS
CUTHAJIOB OT KaMepbl U
TaTYNKOB, BO3MOKHOCTD
YIIpaBICHUS
TOTIOTHUTETHHBIMU
YCTPOMCTBaMHU.

Martepuan kopiryca -
atoMuHuil. lnameTp paboueit
30HBI (0€3 yyeTa HaBECHOTO
WHCTPYMEHTA U 4YETBEPTOU
ocu) He MeHee 320 MM.
MuTepdeiic moaxmoyeHus -




USB.

JloJsKeH UMETh BO3MOXKHOCTD
AQBTOHOMHOI paboThI U
BHEIIIHETO YIIPaBJICHUSI.

Y IIpaBisOMMI KOHTPOJUIEP
OJI’KEH OBITH COBMECTHM CO
cpenoit Arduino.

Y IpaBis oMU KOHTPOJUIEP
COBMECTHUM CO CpPENOM
nporpaMMupoBanus Scratch,
U SI3BIKOM IPOTPAMMUPOBAHUS
C.

JlomkeH obecrieunBaTh
[MOBOPOT IO TIEPBBIM TPEM
OCSIM B 33JIaHHBIN YroJI ¥ Ha
3a/IaHHBINA YTOJI, TOBOPOT IO
YETBEPTOM OCH Ha 3a/IaHHBIN
YTOJI, IBY)KCHHE B
KoopauHatel X, Y, Z,
repeMereHne Ha 3aJaHHOe
[PAcCTOSTHHE TI0O KOOpAMHATAM
X, Y, Z, nepenady JaHHBIX O
TEKYIIIEM TTOJI0KEHUH YTJIOB,
repeaady AJaHHBIX O TEKYLIUX
KOOPAMHATAX UHCTPYMEHTA.
JlomkeH moaaepKuBaTh
[epeMenIeHre B IEKapTOBBIX
KOOpAMHATAX U yIriiax
[MOBOpPOTa OCEM, C 3aIaHHOM
CKOPOCTBIO U YCKOPEHHEM.
Tunbl nepeMenieHui B
IEKapTOBBIX KOOpAMHATAX:
IBUYKEHUE 10 TPACKTOPHUH,
NIBUKEHUE T10 TIPSIMOU MEXKTY
IBYMSI TOUKaMHU,
NepenpbIruBaHue U3 TOUKU U
TOUKY (TMIepeHOC 00BEKTA).
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OOpa3oBareIbHbBIN
HAOOp JUTS U3yUCHUSI
MHOTOKOMIIOHEHTHBIX|
POOOTOTEXHUYECKHUX
CHUCTEM U
MaHHITYJISITHOHHBIX
po6OTOB

O0pa3oBaTeIbHBIN KOMIUICKT
TOJDKEH OBITH MpeTHA3HAYCH
11 U3YYEHUS
POOOTOTEXHUYECKUX
TEXHOJIOTHI, OCHOB
WH(HOPMAITMOHHBIX
TEXHOJOTHH U TEXHOJIOTHM
[IPOMBIIUICHHOU
aBTOMAaTH3al1H, a TAKXKe
TEXHOJIOT U
[MPOTOTUIIMPOBAHUS U
AJUIMTUBHOT'O MPOU3BOJICTBA.

1 mT.




B coctaB koMILIeKTa JOJKHO
BXO/IUTh:

1) UnTennexkryanbHbli
CEPBOMOJIYJIb C
WHTEIPUPOBAHHON CUCTEMOMN
YIIPABJICHMS], TIO3BOJISIFOLIEN
00BEIMHATH CEPBOMOTYITH
YT C IPyroM I10
MOCJIeI0BATETILHOMY
uHTEpdeiicy - He MeHee 6 mT;
2) PoGoToTexHMYeCKuid
KOHTPOJIIEP MOJIYJIbHOTO
THMA, MPEICTABISIOMINN
00O OJTHOTIIATHBIN
MHUKPOKOMITHIOTED C
OINEpPaAMOHHONW CUCTEMOM
Linux, 00beTMHEHHEIHN ¢
nepudepuitHbIM
KOHTPOJUIEPOM C TIOMOTIIHIO
[JIATHI PACIITUPEHHS.
PobGoToTexHMUeCKUit
KOHTPOJUIEP JT0OJDKEH
YIIOBJICTBOPATH TEXHUICCKHM
XapaKTEPUCTHKAM: KOJI-BO
s71ep BCTPOCHHOTO
MHUKPOKOMITBIOTEpA - HE
MeHee 4, TaKToBas 9acToTa
snpa - He meHee 1,2 [T,
o0beM O3V - He meHee 512
MO0, Hayimure uHTephEncoB -
SPI, 12C, 12S, TTL, UART,
PWM, nudpossie n
QHAJIOTOBBIC TIOPTHI TSI

10 IKJTFOUCHUS BHEIITHUX
yCTpOKCTB, a Takke WiFi nmun
Bluetooth s koMmmyHuKanuu
CO BHEITHUMU YCTPOICTBaMHU.
Po0OoTOTEXHUYCCKHIT
KOHTPOJIIEP JTOJDKEH
oOecreyrnBaTh BO3MOXKHOCTh
MpOrpaMMHUPOBAHUS C
MOMOII[BIO CPENICTB SI3IKOB
C/C++, Python u cBo601HO
pacmpoCTpaHsIeMOU cpeJibl
Arduino IDE, a Taxxke
YIIPaBICHUS MOJIEISIMH
POOOTOTEXHUYECKIX CUCTEM C
romo1ibio cpeast ROS.

3) BeruncnuTenbHbIN MOTYIb




CO BCTPOEHHBIM
MHUKPOKOHTPOJLJIEPOM - HE
Menee 1 mir.
BprurciuTenbHbIA MOTYIIb
OJDKEH 001a1aTh
BCTPOCHHBIMH [TU(POBBIMU
nopTaMu - He MeHee 12 mT u
QHAJIOTOBBIMU IIOPTAMH - HE
Menee 12 .
BprarciuTebHbIA MOTYJb
OJDKEH 001a1aTh
BCTPOEHHBIM MOJIyJIEM
OECTIPOBOJIHOM CBSI3M THIA
Bluetooth u WiFi nnst
CO3JIaHUS
armapaTHO-MPOTPAMMHBIX
[pELICHUH U
"'YMHBIX/cMapT"-yCTPOMCTB
11 pa3pabOTKK pereHui
"NHTepHeT Bemen".
BrrarciuTebHbIA MOTYITb
OJIKEeH 0071a1aTh
COBMECTUMOCTBIO C
nepuepruiiHbIMY IIaTaMU
TUTS TOJKITIOUEHUS K CeTH
Ethernet 1 moaxIrOUYeHUs
BHEIIHEW CHJIOBOW HArpy3KH.
4) Moty TEXHHYECKOTO
3pEHUs, IPEICTABIISIOIIAI
co00l yCTpOHCTBO Ha Oa3ze
BBIYHUCITUTEIILHOTO
MUKPOKOHTpOJLIEpa U
WHTETPUPOBAHHOM KaMephl,
oOecrieynBaroriee
[pacrio3HaBaHUE MPOCTEUITNX
M300pakeHH Ha MOJTyJIe 3a
c4eT COOCTBEHHBIX
BBIYHCIUTENbHBIX
BO3MOXHOCTEH! - HEe MeHee 1
1IT;

Mo1yllb TEXHUYECKOTO
3peHus JOJKEeH 00ecreunBaTh
BO3MOYKHOCTh OCYIIECTBIISITh
HACTPOMKY IKCIO3UIINHY,
bananca 6emnoro, HSV
COCTaBIISIONINX, TIOMIAAN
oOHapyXHBaeMoil 006JacTH
M300paKeHus1, OKPYIIIOCTH
oOHapyXrBaeMoil 006J1acTH




M300paKeHUS, TOJI0KECHHE
0OHapyXHBaeMbIX o0acTei
OTHOCHTEIILHO JIPYT ApYyTa
Mo1yJIb TEXHUYECKOTO
3peHUs JOKCH UMETh
BCTPOCHHBIE HHTEP(EHCHI -
SPI, UART, 12C v TTL mns
KOMMYHHKAIIHH JIPYT C
PYroM WJIH BHEITHUMH
YCTPOMCTBaMHU.

5) Komriekr
KOHCTPYKTHUBHBIX JJIEMEHTOB
13 MeTasuia AJsi COOpKU
MOJICITH MaHUITYJIATOPOB - HE
MeHee 1 mT;

6) KoMIUIeKT 271eMEHTOB ISt
cOOpKH BaKyyMHOTO 3axBaTa -
He MeHee | mT.
O06pa3zoBaTeIbHBII
POOOTOTEXHUUECKHI
KOMILJICKT JIOJDKEH COJICPIKATh
Ha0op OMOIMOTEK
TPEXMEPHBIX MOJIENEN s
[IPOTOTUIIMPOBAHUS MOJeIei
MOOMIIbHBIX U
MaHUITYJISIIUOHHBIX POOOTOB
paznuyHoro tumna. B coctas
KOMILJIEKTA JOJKHBI BXOJIUTh
WHCTPYKIUU U METOMYECKUE
yKa3aHus 10 pa3paboTke
TPEXMEPHBIX MOJeTei
MOOWJIBHBIX POOOTOB,
MaHUIYJSIIIIOHHBIX POOOTOB C
[Pa3TUYHBIMU TUITAMU
KUHEMaTUKH (yriioBas
KUHEMaTHKa,
[JI0CKO-TIapasuiebHas
KUHEMaTHKa,
nenpTa-kuHemaTuka, SCARA
VI phIYaKHAS KUHEMAaTHKa,
miaTdopma CTroapTa H T.1I1.).
OO6pazoBarenbHbIN
POOOTOTEXHUYECKHI
KOMIUIEKT JTOJDKEH COJepkKaTh
WHCTPYKITUH TI0
MPOEKTUPOBAHUIO POOOTOB,
WHCTPYKIIUU U METOJIUKHU
OCYIIIECTBICHUS MH)XKCHEPHBIX
[pacdeToB pH




[MPOCKTUPOBAHUU (PACUETHI
Harpy3Kd 1 MOMEHTOB, pacyeT
MOIITHOCTH NPUBOJIOB, PAcUeT
MapaMeTpOB KHHEMATHKHU U
T.I1.), UHCTPYKLIMH T10
pa3paboTKe cucTeM
YIIPaBIICHUS M IPOTPAMMHOTO
oOecrieueHus JUisl yIpaBICHUs
[poOoTaMH, UHCTPYKLIUU U
METOJIMKH TI0 pa3paboTKe
CHCTEM YIPaBJICHHS C
DIIEMEHTaMHU UCKYCCTBEHHOTO
WHTEJUIEKTa ¥ MAIlTHHHOTO
00y4eHHsI.

KomnsrorepHoe o6opyno

BaHHC

13,

HoyTtOyk

DopmMm-pakTop: HOYTOYK;
KecTkas, HeoTKIIIogaeMas
KJIaBHaTypa: HAJIHYNE;
Pycckas packiiagka
KJIaBHATyphl: HATHYNE;
JlnaroHanp 5KpaHa: HE MEHeEe
15,6 AroimMoB;

Paspemienne skpana: He
Mmenee 1920 x 1080 mukceneii;
KonunuecTBo snep
rporieccopa: He MeHee 4;
KonnduecTBO IMMOTOKOB: HE
MeHee 8;

bazoBas TakTOBas yacToTa
nponeccopa: He meHee 1 I'T;
MakcruMalbHas TAKTOBas
JacToTa MpOIEccopa: He
Mmenee 2,5 ['Tm;

Kam-naMsth mporieccopa: He
MeHee 6 MoaiiT;

O0beM ycTaHOBICHHOU
OTIEPATHBHOM MaMSTH: HE
MeHee 8 ['0aiiT;

O0BbeM ToIIEPI)KUBAEMOT
OTIEPATHBHOM MaMATH (17151
BO3MO>KHOCTH PACIIUPEHUSA):
He McHee 24 ['0aiiT;

O0beM HakommTens SSD: He
MeHee 240 ['GaiiT;

Bpemst aBTOHOMHO# pabOThI
oT OaTapeu: HE MeHee 6
4aCoB;

Bec HoyTOyKa ¢

1 mrr.




YCTaHOBJICHHBIM
aKKyMyJsaTopoM: He Oonee 1,8
KT

Bremnuii uarepdeiic USB
cTa”zapta He Huxe 3.0: He
MEHEE TpeX CBOOOTHBIX;
Bremnnii uarepdeiic LAN
(Mcroab30BaHUE
MepeX0HUKOB HE
IPEyCMOTPEHO): HAJTMUUE;
Hanuuue monynei u
nHTEp(EicoB
(Mcroab30BaHUE
MEePEXOHUKOB HE
rpeaycMoTpeHo): VGA,
HDMI;

becripoBoHast ¢Bsi3b Wi-Fi:
HAJIMYHE C TIOIEPHKKON
crannapra IEEE 802.11n nin
COBPEMEHHEE;
\Web-kamepa: namuuue;
Manumynsatop "Melmb':
HAJINYHE;
[IpenycTaHoBieHHAs
OIepalMoHHas CUCTEMA C
rpaduIecKuM
10JIb30BaTEIbCKUM
nHTEepdericoM,
obOecrieunBaroras padboTy
[pacripoCcTpaHEHHbIX
00pa30BaTeNbHBIX U
00II[eCUCTEMHBIX
NPUIOKEHUIN: HAJIMYHeE.

14,

Tenexxka -
XpaHWJIUILE
HOYTOYKOB

THUII KOpITyca: MeTaJl;
BO3MOYKHOCThH 0€3011aCHOTO
BaIUIIIEHHOTO 3aMKOM
XpaHEHUsS] HOYTOYKOB:
HAJIUYUE;

BO3MOYKHOCTbH 3apSIJIKH
HOYTOYKOB: HaJIMuue,
MOJIePKKa HOYTOYKOB U3
KOMIIEKTa IMOCTABKU;
Hainaue poyrepa Wi-Fi
crangapta 802.11n wimn
coBpeMeHHee: | miT.
MOJIeP)KKAa HOYTOYKOB U3
KOMILIEKTa IMOCTaBKU;
KOJTMYECTBO HOYTOYKOB: OT 6
MITYK, IOJEPKKa HOYTOYKOB

1 mT.

1 mr.




113 KOMILJIEKTA [IOCTaBKH;
Hanpspkenue nutanus: 220
B\50 I';

[ToTpebsiemast MOIITHOCTH, BT
(Makcumym): 2500;
[ToTpebnsemblii TOK, A
(Makcumym): 12;

/InunHa mHypa
PICKTPONUTAHUS: OT 2,5
METpa;

3aiuTa OT NepeHanpsHKeHUs,
KOPOTKOT'O 3aMbIKaHUS:
HaJI4ne;

Kouseca 1 nepeaBrukeHus ¢
TOPMO30M: HAJIMYHE.




