HanmenoBanue
o0opymoBaHUs

KpaTKI/Ie MNPUMCPHBIC TCXHUYCCKUEC XaPAKTCPUCTUKU

KonuuecTBO eauHuUI
JUTST
0011e00pa30BaTEIHLHBIX
OopraHu3anuii, He
SIBIISTEOTITXCSI
MaJOKOMIUIEKTHBIMH,
e/1. U3M.

ECTeCTBGHHOHay‘lHaﬂ HaIpaBJICHHOCTb

Hudposas
naboparopwus 1o

omosornu
(yuenmueckas)

Ob6ecnieunBaeT BBIMOJIHEHUE J1a00PaTOPHBIX PadOT Ha
YpOKax 10 OMOJIOTMH B OCHOBHOH IIIKOJIE U IIPOEKTHO-
HCCIIEA0BATENbCKOM NEeSITEIbHOCTH YUAIIUXCSL.
Kommnexrauus: becipoBogHol My TbTHAATYUK 11O
OHOJIOTHH C 6-10 BCTPOCHHBIMH JTATINKAMH:

Jatuuk BnaxkHocta ¢ nuana3zonoM mmepenus 0...100%
JaTyuK OCBELICHHOCTH C AUANIa30HOM U3MEpPEHHS He
yxe ueM oT 0 1o 180000 nx

Hatuuk pH ¢ nuanazonom n3mepenust He yxke yeM ot 0
1o 14 pH latunk Temneparypsl ¢ AUana3oHOM
n3MepeHus He yxke ueM ot -20 10

+140C

JlaT4uK 31eKTPONpOBOAUMOCTH € AUANa30HAMHU
n3mepenus He yxe uyeM ot 0 10 200 MxCwm; ot 0 10 2000
MKCw™; oT 0 1o 20000 MxCMm

JaTurk TemMnepaTypbl OKpyKarouleil cpeasl ¢
JUATIa30HOM H3MEpeHus He yxe ueM oT -20 1o +40
AKceccyapsl:

Kab6enp USB coennHUTENEHBIN

3apsgHOe yerpoiicTBo ¢ kadbemem miniUSB USB
Anantep Bluetooth 4.1 Low Energy

Kpartkoe pykoBOACTBO 10 3KCIUTyaTalMu HH(POBOi
naboparopuu Lugpposas Bugeokamepa ¢
METaJUTHYECKUM IIITaTUBOM, pa3pemicHue He meHee 0,3
Mrnukc

[IporpammMHoe obecnieueHue

Mertonuueckue pekoMeHaannu He MeHnee 30 pabot
YaxkoBka

2 WT.

Hudposas
naboparopus 1o
XUMHH

(yuenmueckas)

Ob6ecnieunBaeT BBIMOJTHEHUE J1a00PATOPHBIX PAOOT 11O
XUMHH Ha YPOKaX B OCHOBHOH IIIKOJIE U TIPOEKTHO-
HCCIIEIOBATEIBCKON AESITETbHOCTH YHAIUXCA.
KoMmmnekramus:

becnipoBogHON MyJIBTUIATYUK IO XUMUU C 4-Ms
BCcTpoeHHBIMHU AaTynkamu: [latauk pH ¢ auamazonom
n3mepenwust He yxe uem ot 0 1o 14 pH

JlaTuuk BBICOKOI TeMIiepaTyphl (TepMONapHbIi) ¢
JIMana3oHoM u3MepeHus He yxe ueM oT -100 go +900C
JlaTuuk 3eKTpONPOBOANMOCTH C AHANIA30HAMHI
mmMepennst He yxe ueM oT 0 10 200 mxCwm; ot 0 1o 2000
MKCwMm; ot 0 mo 20000 MmxCm

JaTurk Temneparypsl INIATHHOBBIHM C IHAIIa30HOM
n3MepeHwust He yxe uem ot -30 go +120C

OTtnenpHBIE TATYUKY:

JaTuuk onTuyeckou IIoTHOCTH 525 HM AKceccyapbl:
Kab6ens USB coennHuTENHBIN

3apsiaHoe yerpoiicTBo ¢ kabenem miniUSB USB
Anantep Bluetooth 4.1 Low Energy

Kpartkoe pykoBOJCTBO 10 dKCIUTyaTauy udpoBoii
nabopatopun Habop 1abopaTopHOil OCHACTKH

2 WwT.




[IporpammMHuoOe obecnieueHwe

Meroaudeckue pekoMeHanu ve Menee 40 padbot
Hanuuue pycckos3pI9HOTO caiita nojaepxxku Hanmuue
BHJICOPOJTMKOB.

Hudposas
naboparopwus 1Mo

¢duznke
(yueHnuueckasi)

Ob6ecrieunBaeT BHITIOTHEHNE SKCIIEPUMEHTOB TI0 TEMaM
Kypca Qu3ukn. KoMruiekramms:

BecnipoBoHOM MynbTHIATYHK 10 PHU3HKE C 6-F0
BCTpOeHHBIMU aaTyrkamu: [{udpoBoit naTumnk
TEMITepaTyphl C TUATIA30HOM U3MEPEHHSI HE Y)KE YeM OT
-20 o 120C

Hudporoii naTunk aOCOIIOTHOTO AABICHUS C
IUarma3oHoM m3MepeHus ue yxe gem ot 0 go 500 kIla
JlaT4vK MarHUTHOTO IOJIS C JIMANIA30HOM U3MEpPEHHS HEe
yxe ueM oT -80 10 80 MmTn

JlaTuuk HanpsHDKEHYSI ¢ AUara3oHaMy U3MEPEHUS He yiKe
yeM oT -2 10 +2B ; ot -5 10 +5B; ot -10 mo +10B; ot -
15 no +15B

Jatuuk Toka He yxe yeM oT -1 10 +1A

JlaTyuk akcenepoMeTp ¢ TOKa3aTelsIMH HE MEHee YeM:
+2 g; +4 g; £8 g OTaenpHbIe YCTPONCTBA:

USB ocmiorpag He MeHee 2 kaHana, +/-100B
AKceccyapsl:

Kab6enp USB coennHUTENEHBIN

3apsaHoe ycTpoicTBo ¢ kabenem minilUSB USB
Anantep Bluetooth 4.1 Low Energy Konctpykrop as
MPOBEICHHSI SKCIICPUMEHTOR

KpaTkoe pykoBOACTBO 0 3KCILTyaTalui nu(poBoi
naboparopuu [IporpaMmHOe oOecrieueHe
Mertomnueckue pekomenaanuu (40 padbot) Hammane
PYCCKOSI3BIYHOTO caiita moajaepkku Hamuune
BUJICOPOJTUKOB.

2 Wwr.

JOINOJIHUTEJIBHOE

OBOPYJIOBAHUE

Muxkpockon
¢ poBoi

Tun Mukpockona: 6uonornyeckuit Hacaaka
MHUKpOCKOIIa: MOHOKYJIsipHas HazHauenue:
71a60paTOPHBIHA

Merton uccnenoBanusi: cBeTsioe noje Marepuan OnTHKH:
OINITHYECKOE CTEKJIO YBEIMYCHHE MUKPOCKOTa, Kpat: 64
— 1280 Oxynapsr: WF16x

OO6nexTuBsl: 4%, 10x, 40xs (HoANPYXKUHEHHBIH)
PeBonbBepHas ronoBka: Ha 3 00bEKTHBA

Tun nmoacBeTku: 3epkajio wiu cBeToauo Pacronoxenue
MOJICBETKH: BEPXHSISI M HUXKHsIsE MaTtepuai Kopyca:
MeTaul

[Ipenmernsbiii cTonuk, MM: 90 Mctounnk nutanus: 220
B/50 I'ny Yuciio meranukceneii; 1

BHNOJIOI'A

VYuebnas
naboparopus 1Mo
HEWPOTEXHOJIOTUH;

Cencop Tun 3 He menee 1 miT., obecieunBaeT
BO3MOKHOCTH: PETUCTPAIIMHA CUTHAIA
anekTpokapauorpamMmel (OKI') He MHBa3UBHBIM
cnocobom; peructpanuu I, 11 u 11l oTBeneHui;
MTOIKITFOYEHHSI AIEKTPOIOB K CEHCOPY € MTOMOIIIBIO
COCIMHUTEIILHBIX ITPOBOIOB, 000PYI0BAHHBIX
TouchProof pazpemamu.

Cencop Tum 4 He Meree 1 mT. obecrednBaeT
BO3MOKHOCTH: PETUCTPAIMN CUTHAJIA KOXKHO-




ranpBaHndeckoi peakmun (KI'P), peructpanms
KOTOPOTI'0 OCYILECTBIISICTCS Ha IOCTOSHHOM TOKE;
MOJKIIFOUEHHS K Tely YeIOBEeKa ¢ IOMOLIBIO CyXHX
3NIEKTPOOB, MOJKITIOUEHHE KOTOPBIX K CEHCOPY
ocymectsisiercsa ¢ momomsio TouchProof pazremos.
Cencop Tum 5 He Menee 1 miT., obecieunBacT
BO3MOXHOCTB: PETHCTPALlH CUTHAJIA SIEKTPHUECKON
aktuBHOCTH Mo3ra (D3I') ¢ MOMOIIBIO CYyXHX
HEMHBA3UBHBIX 3JIEKTPOIOB; PErUCTPaLUU
ANIEKTPUYECKOIN aKTUBHOCTH Pa3HBIX OJIEH MO3ra;
MOJKIIOUEHHS SIIEKTPOIOB K CEHCOPY € TIOMOIIBIO
COEMHUTEIBHBIX IIPOBOIOB, 000PYAOBAaHHBIX
TouchProof pazbemamu; 3aKpersieHus 3J1€KTPOAOB Ha
MOBEPXHOCTH T'OJIOBBI.

Cencop Tum 6 He MeHee 1 mIT., o0ecieunBacT
BO3MOXHOCTb: PETHCTPALK CUTHaJIa KoeOaHus
rpyaHo# kinetkd (CeHcop AbIXaHUsl); ONpeaeIeHUs
YaCTOTHI AbIXaHHSL.

YcrpoiicTBo anst cOopa JaHHBIX OT CEHCOPOB U
nepeaayy Ha MepPCOHaIbHBIA KOMITBIOTEP 00eCIIeunBaeT
BO3MOXKHOCTH cOOpa JaHHBIX OT MOJKIIOUYEHHBIX K HEMY
CEHCOPOB U OTIPAaBKY MOJIyYeHHBbIX NaHHbIX Ha ITK.
[Toaxmrouenue neHTpaipHOoro Moy k [IK ¢ moMomipio
USB-kab6ens. LleHTpanbHblil MOIyJIb HMEET He MeHee |
LT, rajgbBaHryecKyto n3ossiuto ot IIK. IlentpanbHbiid
MOJyJIb 00eCIIeYMBaeT BO3MOKHOCTh OTHOBPEMEHHOTO
MOAKJIIOYEHUS BIUIOTH 10 4 ceHcopoB. Kaxaprit u3
BX00B LleHTpanbHOro

MOJYJIsl UMEET T'aJbBAaHNYECKYIO N30JISIIHIO
(obecrieueHre MEKKAHAILHOM raJIbBAHNYECKON
nzoisiiun). [lonknrouenne cencopos k LienTpanbHOMY
MOJIYJIIO OCYIIECTBIISIETCS C TIOMOLIBIO
CHEIMaTN3NPOBaHHBIX pazbeMoB Tuna LEMO,
00€eCTeYrBaIONINX MPABUIBHOCTD TOAKITIOYCHUS
pa3beMa M CHIDKAIOIUX PUCK CITyYalHOro KacaHus
Pa3beMOB TOKOIIPOBOSIIINX YACTEH, a TAKKe
00eCTeYnBalONIMX 3alIUTY OT HECAHKIIMOHUPOBAHHOTO
MOJIKITFOUEHHS K IPOU3BOJIBHBIM YCTPOUCTBAM.

Monyne «Kaonka» He meHee 1 mT., oOecrieunBaet
BO3MOXXHOCTB: Pa3METKH PETUCTPUPYEMBIX CUTHAIIOB U
OTMeYaTh He MEHee 3-X Pa3JInvHbIX KaTeropuu
COCTOSIHUM.

YcrpolicTBO, BXoAsIIEe B COCTaB 1ab0paTopuu, JOIKHO
o0ecreunBaTh BO3MOKHOCTh PETUCTPALIUT
apTEepUAILHOTO 1ABJICHUSL.

[Iporpammuoe obecnieuenue (nanee - I10). JomkHO
o0ecrnednBaTh BU3yalIM3allIo U 00paboTKy
PETUCTPUPYEMBIX CUTHAIIOB.

I'maBHOE OKHO POrpPaMMBI IOJDKHO COCTOSTh M3
BKJIQJIOK, KaX/1asl 13 KOTOPBIX COAEPKUT HAabop
rpaduKoB, HEOOXOAMMBIX JUIsi 0TOOpaKeHUs TpeOyeMoi
nHpOpPMALIUH.

JomkHa UMeThCs BKIIAAKa U1 OJHOBPEMEHHOTO
IIPOCMOTpA CUTHAJIA CO BCEX CEHCOPOB, OJJHOBPEMEHHO
MOJIKITFOUEHHBIX K LleHTpansHOMy MOyITr0. DTO
o0ecreynBaeT BO3MOKHOCTh MHOTOKaHAJIbHOTO
(monurpaduueckoro) pexxuma padoThl YCTPOHCTRA.




Taxoke 10KHBI UMETHCS BKJIAAKH IS BU3YyaJIn3alluu
CUTHAJIOB OT ceHcopoB OMI, ®III", OKI', KI'P, 33T,
CeHcopa JIBIXaHUsl, KHOTIKH; a TAaKXKe MPOU3BOJHBIX
rpaMKOB, HA KOTOPBIX BU3YaIU3UPYIOTCS
creunUIHbIE Ul TOTO WM HHOT'O CUTHAjla BEIUYHHBL.
1O nomxHO AaBaTh BO3MOKHOCTH BU3YyalIU3alUU U
00pabOTKH PETUCTPUPYEMBIX CUTHAIIOB, @ IMEHHO:
OMI': Bu3yanu3anus CUTHaja, CIIeKTp CUTHATIA,
aMIUTUTYIHBINA TPUITEP

OIII': Bu3yanu3zauus curHana, CleKTpa CUrHaia,
TaxorpaMMbl, rpaduK Myibca

OKI': Bu3yanmzaius CUTHaNa, TaXOTPaMMBl, Tpaduk
myJbca

KI'P: Bu3yanuzanus cursana

O0I': Bu3yanu3aius CUTHalIa, CIIEKTp CUTHAIIA,
aMIuInTya anbha-puTMa, aMIUIATy1a OeTa-pruTMa.
CeHCOp AbIXaHUs: BU3yaIl3alyd CUuraaia,

Knomnka: Bu3yanusanus curaasia pa3sMeTku

I1O poKHO UMETh BO3MOKHOCTh KACTOMU3ALIUU U
Hactpoiiku [10 amst addexTHBHOTO 0TOOpaKeHUs
rpadMKOB: HACTPOIKA LIBETA, BEIOOP MapaMeTpOB JJIs
aHalM3a, BEIOOp 0TOOpakaeMbIX TPaHUKOB,
MacitabupoBanue rpagukos. [10 qomkHO UMETh
BO3MOXKHOCTb 3aIIFCH ¥ BOCITPON3BEICHHS
PETUCTPUPYEMBIX CUTHAIIOB.

Bo03MOXHOCTH HACTPOIKY TapaMeTPOB PIITETPALAN
CHTHaJIa ¢ TOMOUIBbIO (PMIBTPa HIDKHUX YacTOT, GUIBTpa
BBICOKHMX YaCTOT, TIOJIOCOBOTO (DUIIBTPA, PEKEKTOPHOTO
¢ubTpa.

C nenpio yno0cTBa aHANIM3a CHTHAJA, JTOJIKHA UMEThCSI
BO3MOJKHOCTB 3aIIMCH PETUCTPUPYEMBIX CUTHATIOB B
¢aiin, ¢ nocneayromei BO3MOKHOCTBIO UX
MOCTIETYIOLIETo BocIpou3BeieH s B fanHoM 110
(MMUTHPYSI PETHCTPAIMIO CUTHANIA B PEKUME PEaTbHOTO
BpPEMEHH).

B cocraBe: MeTognyeckue MaTepualibl 4151 YUUTENs 1
00y4aromuxcsi, ONUCaHHE TTOIKITIOYECHUS CEHCOPOB
nabopaTopuu, HHCTPYKIUH 10 uctosb3oBanuto [10,
omnucaHue 1abopaTOPHBIX U NPAKTHIECKUX PadoT,
KOTOPOE B TOM YHCIIE COACPIKUT MPE3CHTAIIMOHHBIE
MaTepHaIbL.

YnakoBka/kopoOka 1adopaTopuy A0JKHA 00ECTICYHBATh
y100HOE XpaHEeHHE U CONEPKAaTh MOACKA3KH ISt
PacIIOIOKEHUSI CEHCOPOB U YCTPONCTB

nabopatopuu Ui yI00HOTO HCHOIb30BaHUS
MPenoaBaTessiIMU 1 00yJaroInMHUCS.

Hudposas
naboparopus 1Mo

¢duznonorun
(npodunbHBIA
YpOBEHB)

ObecneunBaeT NpOBEJCHNE UCCIEAOBAHUS 11O
(hyHKITMOHUPOBAHHUIO

4eJI0BEYEeCKOTo oprannsmMa. Komriekranusi:
BecnipoBoaHOM MybTHIATYUK.

1o (PU3UOJIOTHH C 5-10 BCTPOCHHBIMH JaTYNKAMU:
Hatunk aprepuanpHoro gasiaeHust (0...250 MM pT. cT.)
JlaTuuk mynbca ¢ Auana3oHOM U3MEPEHHS He YXKe YeM
ot 30 10 200 yu/MuH JlaT4uK TeMIepaTypsl Tea ¢
JIMana30HoOM U3MEPEHUs He YKe ueM oT +25 10

+40C

JlaTuuk 4acTOTHI IBIXaHUS C JUAa30HOM H3MEPCHHSI HE




yxe yem oT 0 1o 100 muKiIoB/MUH

JlaTurk ycKOpeHus ¢ ToKaszarensMu £2 g; +4 g; +8 g
OtnenbHBIE YCTpOICTBA:

Hatunk OKI ¢ auana3zoHoM U3MepeHHs HE yKe YeM OT -
300 mo +300 MB) Jlatunk pH ¢ nuama3oHOM U3MEpEHUS
He yxe gem ot 0 1o 14 pH

Jat4uk cuiomep ¢ Auana3oHOM U3MEPEHHUS HE yiKe YeM
oT -40 10 40 H JlaT4rK OCBEIIEHHOCTH C THAa30HOM
m3mepenus He yxe geM ot 0 mo 180000 nx
AKkceccyapsl:

Kabens USB coenuHuTENBHBII

3apsagHoe ycrpoicTBo ¢ kadbemem miniUSB USB
Anantep Bluetooth 4.1 Low Energy Koncrpykrop mis
MPOBEIEHHSI SKCIIEPUMEHTOB

KpaTkoe pykoBOACTBO 1O 3KCIUTyaTaItu nu(poBoi
naboparopuu [IporpammHuoe obecrieueHre
Metoanveckue pekoMeHaamu He menee 20 pador
Hanuuue pycckosizprunoro cairta noaaep:xku Hamuuune
BHJICOPOITNKOB.

XNUMUA

Ha6op OI'D no
XUMHH

B Habop BXomsT Beckl 1a00paTopHbIe 31eKTpoHHbIe 200
T, CIUPTOBKA

nabopaTopHasi, BOpPOHKAa KOHHYECKas, TAJI0YKa
crexistHAAs, podupka [1X- 14 (10 mryk), crakan
BbICOKMI ¢ HOcuKkoM BH-50 ¢ metkoi (2 mTykn),
OWIAHIP U3MEPUTENbHBIN 2-50-2 (CTEeKISTHHBIN, C
MIPUTEPTON KPBITIKON), IITATUB A1 pooupok Ha 10
THE3], 3KUM MTPOOUPOUHBIH, IIMATENb- JOkKeuKa (3
LITYKH), HA00p (PIaKOHOB AJISl XpaHEHUsI pACTBOPOB H
peakTuBOB (00BeM (rakoHa 100 MIT - 5 KOMITJIEKTOB IO
6 mTyK, 00BeM

¢makoHa 30 M - 10 KOMIIEKTOB 1O 6 MTYK), IWIAH/AD
M3MEepUTENbHBIN ¢ HocuKkoM 1-500 (2 mTykw), cTakan
BeIcokmi 500 mi (3 mTykH), HAOOP epIIeid AT MBIThS
MOCYTbI (epIIl ISl MBIThSI TPOOMPOK - 3 MTYKH, €PII JUIS
MBIThsI KOJIO - 3 mITyKH), Xanar 0ensrii X/0 (2 mTykn),
MepYaTKU PE3NHOBbIE XMMUUECKUE CTOHKHUE (2 MITYKH),
OYKH 3alUTHEIE, PuiabTpsl Oymaxcublie (100 mTyk),
roprouee st ciupToBok (0,33 ).

B cocraB Ha0oOp BXOAAT peakTHBbI: aJIOMHUHUI, KeJe30,
COJISIHAsI KUCIIOTa, METHIIOPAHK, (eHON(TAICHH,
aMMHaK, TIEpPOKCHJI BOJIOPOAA, HUTPAT cepedpa
IpyTHe; B OOMIEH CI0XXHOCTH - 44 pa3IMYHBIX BEIIECTB,
HCTOJB3YEMBIX AJIS1 COCTABICHUS KOMIUICKTOB
PEaKTHBOB MPH MPOBEICHIN 3K3aMECHAITHOHHBIX
9KCIIEPUMEHTOB TI0 KYPCY ITKOJILHONH XUMHHU.

1 wr.

TexHooruueckas HAIIPpaBJICHHOCTb

O0pazoBaTenbHbIN
HA0Op IS U3yUCHHUS
MHOTOKOMIIOHCHTHBIX
POOOTOTEXHUIECKHUX
CHCTEM U
MaHUITYJIAIUOHHBIX
poboToB

Pobotorexundecknii HaOOp MpeAHAa3HAYEH JUIS
M3Y4EHHUSI OCHOB pOOOTOTEXHUKH, AETAJIEH, y3II0B U
MEXaHU3MOB, HEOOXOIUMBIX JUISI CO3/IAHUS
POOOTOTEXHUYECKUX YCTPOUCTB.

Habop npeacrasiser co0ol KOMIUIEKT CTPYKTYPHBIX
JJIEMEHTOB, COSMHUTEIHHBIX 3JIEMEHTOB U
ANIEKTPOTEXHUYECKUX KOMIIOHEHTOB.

Ha6op nozBossieT codupats (1 mporpaMMupoBaTth
cobmupaeMblie MOJIENH), U3 DIIEMEHTOB, BXOIAIINX B €TO
COCTaB, MOJIEJI MEXaTPOHHBIX




pOOOTOTEXHUYECKHX  YCTPOWCTB  C
ABTOMAaTH3WPOBAHHBIM YIIPABICHUEM, B TOM YHCIIE Ha
KOJIECHOM XOJy, a TaKKe KOHCTPYKIIHiA, OCHOBAaHHBIX Ha
HCIIOJIb30BAaHUHM TIepeiad (B TOM YHCIIEC YSPBSIYHBIX U
3y0UaThIX), a TAK)KE PHIYATOB.

CBETOAMOIHBIA MAaTPUIHBIA AUCIUICH ¢ OeToit
MTOJICBETKOH Ha KOHTpOJUIepe

KomnmaecTBo mopTOB BBOAa/BRIBOIA HA KOHTPOJUIEPE HE
MeHee 6

KonuuecTBO KHONOK HE MeHee 4

OO0111ee KOJUYECTBO PIEMEHTOB: He MeHe 520 IIT, B TOM
qHCIe:

1) mporpaMMupyeMbIii OJIOK yIIpaBieHHs, KOTOPBIH
MOJKET pabOTaTh aBTOHOMHO U B TIOTOKOBOM PEKUME;
2) CcepBOMOTOPHI

3) IATYHK CHIIBI

4) naTYMK pacCTOSHUS

5) marTuuWk mBera

6) akkymyssTopHas Garapes

7) TInacTUKOBBIE CTPYKTYPHBIE 3JIEMEHTHI, BKIIOUAs
neppopUPOBAHHBIC 3JICMEHTBI: OaJIKK, KyOUKH, OCH U
BaJIbl, COSMHUTEIBHBIE 3JIEMEHTHI K OCSIM, IIIECTEPHH,
MpeIHa3HAYCHHBIC IS CO3MaHUS YCPBIUHBIX U
3y0uaThIX MepeIay, COSTUHUTEIbHBIC U KPETICHKHBIC
AJIEMEHTHI,

8) IlporpammMHOe obecreueHne, UCIOAb3YEeMOe TSt
MIPOrPaMMHUPOBAHUS COOMPACMBIX POOOTOTEXHUUSCKUX
MOJIENIEN U YCTPOMCTB, JOCTYITHO AJISI CKaUUBaHUs U3
cetu UnTepHer

O6pa3oBaTenbHBIN
HA0Op 1O MEXaHUKE,
MECXaTPOHUKE U
poOOTOTEXHUKE

KommnexT 11t u3y4eHus: OCHOB 3JIEKTPOHUKH U
POOOTOTEXHUKH

Habop momxen ObITh peHa3HAuECH VI TPOBEICHHUS
y4EOHBIX 3aHATHUH O AIIEKTPOHUKE U CXEMOTEXHHUKE C
LEJIbI0 N3y4YEeHUs] HanboJee pacpoCTPaHEHHON
3JIEMEHTHOW 0a3bl, IPUMEHSIEMON JIJIsl TH)KEHEPHO--
TEXHUYECKOI0 TBOPUYECTBA YUAIIUXCS U pa3padOTKU
y4eOHBIX Moienieit poboToB. Habop momkeH mo3BoyaTh
y4aluMcst Ha IPaKTHKE OCBOUTH OCHOBHBIE TEXHOJIOTHH
MIPOEKTUPOBAHUS POOOTOTEXHUUECKUX KOMIUIEKCOB Ha
npuMepe yueOHbIX Mozieiel poOOTOB, a TAKKE HU3YUUTh
OCHOBHBIE TEXHHUYECKHE PEIICHUS B 001acTH
KHOEPHETUYECKUX U BCTPAUBAEMBIX CHCTEM.

B cocraB koMIIeKTa JOKEH BXOAUTH HA00D
KOHCTPYKTHBHBIX 3JIEMEHTOB JIJIsl COOPKH MaKeTa
MaHUITYJISIIMOHHOTO PO0OTA, KOMITIEKT METAITUIECKUX
KOHCTPYKTHBHBIX 3JIEMEHTOB /7151 COOPKH MakeTa
MOOMIIBHOTO po0OTa H T.II.

B cocraB koMIIeKTa BXOJUT HAOOP AIEKTPOHHBIX
KOMIIOHEHTOB JIJIs1 U3Y4YE€HHUS] OCHOB 3JIEKTPOHUKH H
CXEMOTEXHHUKH, a TAKXKe KOMILIEKT IPUBOJIOB U
JATYNKOB Pa3IMYHOTO THTIA JUIs pa3paboTKu
POOOTOTEXHUYECKUX KOMILIEKCOB.

B cocraB koMIieKTa JOKHO BXOAUTH: MOTOPHI €
9HKOJIEPOM - HE MeHee 21T, CEPBOIIPHUBOJI OOJIBIIIONH - HE
MeHee 41T, CepBONPHUBO/I MAIBIH - HE MEeHee 21T,
nH(PaKpaCHBIN 1aTYUK - HE MeHee 3 1T,
yIBTPa3ByKOBOM JATUYHK - HE MEHEE 3 IIT, JaTYUK




TEeMIepaTypHsl - He MeHee 11T, TaTINK OCBEIIEHHOCTH -
He MeHee 11T, Habop JIEKTPOHHBIX KOMIIOHEHTOB
(pe3ucTopsl, KOHAEHCATOPHI, CBETOANOABI Pa3IMYHOTO
HOMHHAJIA), KOMIUIEKT IPOBOIOB ISt OecraeuHOro
MIPOTOTHITNPOBAHUS, TJIaTa OeCTIaeyHOTO
MIPOTOTHUITUPOBAHUS, aKKYMYIIATOP U 3apSTHOE
YCTPOMCTBO.

B cocTaB koMIUIEKTa JOKEH BXOIUTH
pOrpaMMUPYEMBII KOHTPOIJLIEP, IPOrpaMMUPYEMBII B
cpene Arduino IDE wiu aHamornaHbIX CBOOOIHO
pacmpocTpaHseMbIX cpeax pa3padoTKH.
[IporpamMmmupyemsiii KOHTPOJUIEP JOIHKEH 001a1aTh
MOPTaMU ISl MOJKITIOUSHHS TU(DPOBBIX M aHATIOTOBBIX
ycrpoiicts, uarepdeiicamu TTL, USART, 12C, SPI,
Ethernet, Bluetooth nian WiFi.

B coctaB kOMIUTIEKTa JOKEH BXOAUTH MOIYIIb
TEXHUYECKOTO 3PEHUS, MPEACTABISIONIHN CO00i
BBIYHCIUTEIHHOE YCTPOHCTBO CO BCTPOSHHBIM
MHUKpOTIPOIIeccopoM (KOJI-BO sIIep - He MeHee 41T,
yacrora sinpa He MeHee 1.2 [T, oobem O3V - He MeHee
512MO6, 00beM BCTPOCHHOM aMATH - He MeHee 81'0),
WHTETPUPOBAHHON KaMepoi (MaKCHMaIbHOE
paspelieHue BUJIEONO0TOKa, IepeaBaeMoro 1o
untepdeticy USB - He menee 2592x1944 en.) u
ONTHYECKOU CUCTEMOIA.

Momynb TEXHUYECKOTO 3peHHUS JOIDKEH 00Ia1aTh
COBMECTHMOCTBIO C Pa3IIUYHBIMH [TPOTPAMMHUPYEMBIMU
KOHTPOJIIEpaMU C ITOMOIIIbI0 HHTEepdeiicoB - TTL,
UART, I2C, SPI, Ethernet. Moaysh TEXHHYECKOTO
3pEeHUs T0JDKEH UMETh BCTPOCHHOE MPOTPAMMHOE
oOecriedeHne Ha OCHOBE OTIEPaIMOHHON crcTeMbl Linux,
MTO3BOJISAIONIEE OCYIIECTBIIATh HACTPOUKY CHCTEMBI
MAaIIMHHOTO O0YYEeHHS MapaMeTPOB HEHPOHHBIX CETeH
JUIsE OOHApYKEHUSI 0O BEKTOB, ONPEICTICHUS HX
MapaMeTpoB U JajbHeHIei naeHTHQUKaInH.
KomrutekT momken obecrieunBaTh BO3MOXHOCTh
W3yUYeHHS OCHOB Pa3pabOTKH MPOTPAMMHBIX U
anmapaTHbIX KOMIUIEKCOB MHKEHEPHBIX CHCTEM,
pemrenuii B cepe "UHTepHET Bemei", a Takxke
pelieHuii B 00J1acTH pOOOTOTEXHUKH, UCKYCCTBEHHOTO
WHTEJUIEKTA ¥ MAITMHHOTO O0YYCHUSI.

KommeroTepaoe 000pyaoBanme

HoytOyx

®dopm-hakTop: HOYTOYK;

XKecTtkas, HeOTKIIOUaeMast KJIaBHaTypa: HAINYHKE;
Pycckas packnanka KiaBuaTypbl: HAJINYHE,
Juaronans ’kpaHa: He MeHee 15,6 TI0iMOB;
Pa3pemenne skxpana: He meHee 1920x1080 nukcenei;
KonmuecTBo sigep nponeccopa: He MeHee 4;
KonnuecTBo IIOTOKOB: HE MEHee §;

baszoBas TakToBas yacToTa nmpoueccopa: He MeHee 1
I

MaxkcruManbHas TaKTOBas YacTOTa MpoLieccopa: He
meHee 2,5 I'Tm;

Ksmr-namars npoueccopa: He MeHee 6 MOailT;
O06beM ycTaHOBIIEHHOW ONEPATHBHOM MMaMATH: HE MEHee
8 I'6aiiT;

O0BeM MoaAep)KUBACMOM OTIepaTUBHON MaMSITH (JUIsI

3 wr.




BO3MOKHOCTH PacIIUpeHus): He MeHee 24 1 0aiiT;
O0beMm HakoruTenas SSD: ne menee 240 I'6aiiT;
Bpewmst aBToHOMHOM paboTHI OT Oatapen: He MeHee 6
4acoB;

Bec HoyTOyKa ¢ yCTaHOBJICHHBIM aKKyMYJISATOPOM: HE
6oiee 1,8 kr;

Buemnnit uatepgeiic USB crannapra ve Hike 3.0: He
MEHEEe TPEX CBOOOIHBIX;

Buemmnawmii uarepdetic LAN (ucmoias3oBaHne
MEPEXOHUKOB HE MPEyCMOTPEHO): HATUYKE;
Hannune moxyneit u untepdelicos (Mcrnoap3oBaHue
MIEPEeXOTHUKOB He TpexycMoTpeHo): VGA, HDMI;
BecnipoBoanas cBsi3p Wi-Fi: Hanuuue ¢ moanepxkoit
craugapta IEEE 802.11n unu coBpemennee;
Web-kamepa: Hammuue;

Manunymnstop "MbIIb": HATHYHE;
[IpenycranoBneHHas onepaioHHAs CHCTEMa C
rpaMYecKUM IOJIb30BaTENbCKUM HHTEphercoM,
obecneunBatomas paboTy pacIpoCTpaHEHHBIX
00pa3oBaTeIbHBIX 1 00IECHCTEMHBIX PUIIOKECHHMA:
HaJIn4due.

MOV (nipunrep,
CKaHep, KOIHup)

Tun ycrpoiictea: MOV (pyHkunm nedaT,
KOTIMPOBAHUS, CKAHUPOBAHUS);

dopmat Oymaru: He MeHee A4;

L[BeTHOCTB: YepHO-OEIBIN;

TexHomnorus mevaTu: a3epHas
MakcuManbHOe pa3pelleHHe meyaT: He MeHee
1200x1200 Touex;

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




