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OBOPYJIOBAHUE mnentpa oOpa3oBaHus €CTECTBEHHO-HAYYHOH U TEXHOJIOIMUYECKOW HampaBiieHHocTel «Touka poctay 'BOY COIL c. [lunan

KonnuecTBo eqMHAIL
1J151 PO UIBLHOTO

KOMILJICKTa
Ne Hauvenosanne KpaTkue npumepHbie TEXHUYECKHE XaPpAKTEPUCTHKHU (0bmeodpasosaress-
o0opynoBaHus Hble OPraHnu3auuu,
HE ABJAKOIIIHNECA Ma-
JIOKOMILJIEKTHBIM),
€. U3M.
BA30OBAS (OBA3SATEJIBHASA YACTD)
EcrecTBeHHOHAY4YHAs1 HATIPABJIEHHOCTH
OO6ecnieunBaeT BHITIOJIHEHHUE TA0OPATOPHBIX pabOT HA ypOKax Mo OMOJOTHH B OCHOBHOM IITKOJIE M MTPO-
€KTHO-UCCIIE0BATENIbCKON AesATeNbHOCTH yyaniuxcs. Kommiekramus: becripoBoiHON MylIbTHAATUUK
1o OMOJIOTHH ¢ 6-10 BCTPOCHHBIMH JIATYNKAMHU:
JlaTumk BIaxXHOCTH ¢ muarna3zoHoM usmepenus 0...100%
JlaTyuK OCBELIEHHOCTH C IMana3oHoM u3Mepenus He yxke yeM ot 0 1o 180000 ik
Hatunk pH ¢ quanazonom usmepenus He yxe ueM ot 0 1o 14 pH JlaTumnk Temneparypsl ¢
Ja- Ta30HOM M3MepeHus He yxke 4em oT -20 1o
+140C
JlaT4mK AJIEKTPONPOBOAUMOCTH ¢ Arana3zoHamu usMepenus He yxke 4yem ot 0 1o 200 mxCwm; ot 0 10
2000 MxCwm; ot 0 mo 20000 MmxCm
Iudsposas TaBopaTOPH JlaTuuk TemnepaTypbl OKpYXKarolleil cpesibl ¢ AMana3oHoM U3MepeHus He yxke ueM ot -20 no +40
AKceccyapbl:
1. o 6uonoruu (yyeHu4e- 3 mrT.

cKas)

Ka6ens USB coennuuTenbHbIH

3apsigHoe ycTpoiicTBo ¢ kaberem miniUSB USB A nantep Bluetooth

4.1 Low Energy

Kpatkoe pykoBOJCTBO 10 dKCIUTyaTaiuu nudpoBoi taboparopun Ludposas Bugecokamepa ¢ me-
TAJUTMYECKUM IITAaTHBOM, pa3penicHue He meHee 0,3 Mmukc

IIporpammMHoe obecnieueHue

Metoanueckue pekomeHnaaiuu He MeHee 30 paboT YnakoBka




KosmuecTBO eTUHUIL
/11 IPO(PUIBLHOTO

KOMIIJICKTa
HaumeHoBaHue (061e00pasoBaTe/ibHbIE
Ne KpaTkne npuMepHbIe TeXHHYECKHE XaPAKTEPHCTHKHA OpraHu3aIyH, He sIB-
o0opynoBaHus P s
JIAIOIHeCss MaJIOKOM-
IVIEKTHBIM),
€. U3M.
Hannune pycckosi3pI9HOTO caiiTa MmoaepKKu, HaTMYue BUIECOPOJINKOB.
OO6ecnieunBaeT BHITIOJHEHHUE JTA0OPATOPHBIX PabOT 110 XMMHUH HAa YPOKaX B OCHOBHOM IITKOJIE U MPO-
€KTHO-MCCJIEA0BATENbCKOM NEATEIbHOCTH ydamuxcs. Kommiekramus:
BbecnipoBo1HOM MYIBTHAATYMK IO XUMHH C 4-MsI BCTpOE€HHBIMU AaTtynkamu: Jlatuuk pH ¢ quamaso-
HOM mM3MepeHus He yxke uem ot 0 no 14 pH
JlaT4rK BBICOKOH TeMIIepaTyphl (TEpPMOIIAPHBI) ¢ AMana3oHOM H3MepeHus He yxe yeM ot -100 no
+900C
JlaT4mK AJIEKTPONPOBOAUMOCTH ¢ Arana3zoHamu usMepenus He yxke 4yem ot 0 1o 200 mxCwm; ot 0 10
2000 MxCwm; ot 0 mo 20000 MmxCm
JlaTurk TemMmnepaTypsl IJIATHHOBBIN ¢ JUana3oHOM n3MepeHus He yxke ueM ot -30 mo +120C
OTtnenbHbIE JaTYUKU:
Iudposas nabopatopus JlaT4rK ONTHYECKOU IIIOTHOCTH 525 HM AKCeccyaphl:
P patop Kabens USB coennuuTenbHbIH 3 .

10 XUMHUHU
(yueHuveckas)

BapsiiHoe yeTpoiicTBo ¢ kadbeaem MiniUSB USB Anantep Bluetooth

4.1 Low Energy

KpaTkoe pyKoBOJICTBO 110 3KCIUTyaTaluu nudpoBoii 1abopatopur Habop maGoparopHoii ocHa-
CTKH

ITporpammHOe oGecrieyeHme

Mertoanueckue pekomenaamuu ne menee 40 pabor Hannune pycckosi3biy-

HOTO caiita nouepkku Hanmnure BUI€OPOIIMKOB.




HaumenoBanue
o0opynoBaHus

KpaTkue npuMepHbIe TEXHHYECKHE XapaKTePHCTHKH

KosmmyecTBo eanuun
/11 IPO(PUIBLHOTO
KOMILIEKTA
(001eodpasoBareIbLHbIE
OpraHM3aIuu, He SIB-
JISIIOLHecs MAJIOKOM-
IVIEKTHBIM),
e/l. U3M.

Hudposas nadboparopust
o ¢pusuke (yuyeHude-
cKas)

OO0ecrieunBaeT BBIMOJTHCHNE YKCTISPUMEHTOB 110 TeMaM Kypca u3uku. KoMruiekramms:
BecripoBo1HOIM MYy IBTHIATIHK 110 GU3KKE ¢ 6-F0 BCTpOSeHHBIMHE JaTdukamu: [[udpoBoit natunk tem-
nepaTypsl ¢ IMana3oHoM n3MepeHus He yxe dyem oT - 20 no 120C

[udporoii gaTank aOCOFOTHOTO JAABIICHUS C TUAa30HOM u3Meperus He yxke yem ot 0 g0 500

klla

JlaTauk MarHUTHOTO TIOJIS C JMAITa30HOM H3MepeHus He yke 9eM oT -80 1o 80 MmTa

JlaTauk HAPSDKEHUS C TMana30HaMu U3MEpeHHsI He yxke 9eM ot -2 1o +2B ; ot -5 1o +5B; o1 -10 10
+10B; ot -15 10 +15B

JlaTumk TOoKa He yxe ueM oT -1 10 +1A

JlaTamk akceIepoMeTp ¢ Mmoka3aTeasiMu He MeHee YeM: +2 ¢; +4 g; +8 g OtnenpHbIC yCTPOICTBA:
USB ocrmmtorpad ve menee 2 kanaina, +/-100B Akceccyapst:

Ka6ens USB coennuuTensHbIH

BapsiiHoe ycTpoiictBo ¢ kaberem MiniUSB USB A nanrrep Bluetooth 4.1

Low Energy KoHcTpykTop [Uist IpOBEIEHHS SKCIIEPUMEHTOB

Kpartkoe pykoBoCTBO 10 3KcILTyaTanuu nudposoii taboparopun [Iporpammuoe obecre-

YeHUE

Mertoanueckue pekomenpaiuu (40 padbot) Haauuue pyccKOsA3bIYHOTO

caiita nojiep>kku Hannure BUICOPOIIMKOB.

3 .

Komnnb

I0TepHOoe 000py10BaHHE

Hoytbyxk

dopm-dakTop: HOYTOYK;

3 .




HaumenoBanue
o0opynoBaHus

KpaTkue npuMepHbie TeXHHYECKHE XapaKTePHCTHKH

KoaunyecTBo equHum 1uist
NPOPHIBLHOIO0 KOM-
TJIeKTa
(o0meo6pazoBaTeibHbIE
OpraHM3aIuH, He SIB-
JISTIOIIECST MAJIOKOM-
IVIEKTHBIM),
e/1. M3M.

Kecrtkas, HeoTKIIIOYaeMas KJlaBuarypa: Hanuuue; Pycckas packimanka

KIIaBUATYphI: HaTM4ue; J{naronans dkpaHa: He MeHee 15,6 mroiimoB; Pa3z-

pemienue skpana: He MmeHee 1920x1080 nukceneit; Konnyectso sinep

nporeccopa: He MmeHee 4; KommuecTBo MOTOKOB: HE MeHee 8;

ba3oBas takToBas yactoTa nporeccopa: He MeHee 1 ['T; MakcumanbHast TakToBast
yacToTa npoueccopa: He menee 2,5 I'T'; Kamr-namsate npoueccopa: He meHee 6

MoaiiT;

O06beM yCcTaHOBIIGHHOM OTIepaTUBHOM maMsaTH: He MeHee 8 ['0aiiT; O0beM moanepxu-
BaeMOM OTNEepaTUBHOM MaMITH (11 BOBMOXXHOCTH paclIupeHus): He MeHee 24 ['0aiT;
O0bem Hakonutens SSD: He meHee 240 I'0aiiT;

Bpemst aBToHOMHO# paboThI OT OaTapeu: He MeHee 6 4acoB;

Bec HOyTOYKa ¢ yCTaHOBIECHHBIM aKKyMynsaTopoM: He Oonee 1,8 kr; BHemHuii nuatep-
¢etic USB crangapra He Hioke 3.0: He MEHEe TpeX CBOOOIHBIX;

Buemrawuii nuarepderic LAN (ucnonp3oBaHue NEPEXOTHUKOB HE TIPETYCMOTPEHO ):
HaJIN4ue;

Hanuuue moxyneii u untepdeiicoB (MCMOIb30BaHUE MEPEXOIHUKOB HE MPEIYCMOTPEHO):
VGA, HDMI;

becnipoBoanas cBsa3s Wi-Fi: Hannuue ¢ moanepskkoii cranaapra IEEE 802.11n wiu coBpemen-
Hee;

Web-kamepa: Hanmunune; MaHumyssitop "Mbliib'": Ha-

TU4He;

[IpenycraHnoBneHHas onepalnuoHHas cucTeMa ¢ rpauuecKuM MoJIb30BaTeIbCKUM HHTEP-
(eiicom, obecnieunBaromias padboTy pacpoCTpaHEHHBIX 00pa30BaTEIbHBIX U OOIIECHCTEM-
HBIX TIPUIIOKEHU:




KonnyecTBo exMHHAI 1151
NpoPHIBLHOTrO
KOMILJIEKTA
Ne Haumenosanue KpaTkue npuMepHble TeXHHYEeCKHE XapAKTePHCTHKH (0BmeobpasoBateniibie
o0opynoBaHus OpraHu3aluu, He siB-
JIIOIHECH MAJTOKOM-
IIEKTHBIM),
€. U3M.
HaJu4ue.
Tun yerpoiictea: MOV (pyHKIIMYN TeyaTH, KOMMPOBaHUs, CKaHUpoBaHus); @opmar Oymaru:
He MeHee A4,
5 MOV (mpunrep, ckanep, | LIBeTHOCTB: yepHO-OIBIN; 1wt
' KOITHP) TexHOIOTHS ITeYaTH: Ja3epHas '
Makcumanbhoe paspenienue nedatu: He Mmenee 12001200 touek; UuTepdericor: Wi-
Fi, Ethernet (RJ-45), USB.
Bcero xommuiexToB
JOINOJIHUTEJIBHOE OBOPY1IOBAHUE
EcrecTBeHHOHay4YHas1 HAIPABJICHHOCTH
4 udposas nadoparopusi | ObGecneynBaeT MPOBEACHUE UCCICTOBAHUS 10 () YHKIIMOHUPOBAHUIO 1
' 1o pU3MU0JIOTUU yesoBeueckoro oprannszma. Kommekranus: becnpoBoqHOM MyIbTHAATYUK T




HaumenoBanue
o0opynoBaHus

KpaTkue npuMepHbIe TEXHHYECKHE XapPaKTePHCTHKH

KonnyecTBo exMHHAI 1151
NpoPHIBLHOTrO
KOMILJIEKTA

(o0ureoOpasoBaTeIbHbIE
OpraHu3aluu, He siB-
JISIOUecs MAJTOKOM-
IIEKTHBIM),
e/l. U3M.

(mpo¢ubHBIN yPOBEHB)

110 (U3HOJIOTHH C 5-10 BCTPOCHHBIMU AaTunkamu: JlaTunk aptepuanbaoro gasiaeHus (0...250
MM PT. CT.)

JlaT4mk mysnbca ¢ quama3oHoM u3Mepenus He yxxe ueM ot 30 1o 200 yn/mun JlaTunk Temmepa-
TYpBI TeJla C TUAa30HOM U3MEPEHHS He yxe 4yeM oT +25 110

+40C

JlaTauk 9acTOTHI JBIXaHHS C JUANa30HOM m3MepeHus He yxe yeM oT 0 1o 100 nukimoB/MuH
JlaTauk yckopeHus ¢ TokazatelsiMu =2 (; +4 g; +8 g OtnenbHbIe yeT-

poricTBa:

Hatunk OKI ¢ quanazonom m3mepenus He yxe yeM oT -300 no +300 mB) Jlatuuk pH ¢ nua-
Ma30HOM M3MepeHus He yxe yem ot 0 mo 14 pH

JlaTumk cuiioMep C Iuana3zoHoM u3MepeHus He yxe yeM oT -40 mo 40 H Jlatuuk ocBemieH-
HOCTH C Auana3zoHoM u3Mepenus He yxe dem oT 0 mo 180000 nx

AKkceccyapsl:

Kabens USB coennuuTenbHbIH

3apsiiHoe ycTpoiicTBo ¢ kabeiaem MiniUSB USB A nanrep Blue-

tooth 4.1 Low Energy KoHcTpykTop a1 mpoBeIeHUs dKCIIepH-

MEHTOB

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTtanuu uudpooit naboparopun [Iporpammuoe obecrneueHue
Metonudeckue pekomenaanuu ne meHee 20 padot Hanuuue pyc-

CKOSI3BIYHOTO caiiTa nojaep>kku Hanuune BUIcOpoInuKoB.
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Muxkpockomn nuppoBoit

Tun Mmukpockomna: 6uonornyeckuiit Hacaaka Mukpo-

cKkora: MOHOKY/sipHast Haznauenwue: 1abopaTtopHbIi

Merto nccnenoBanus: cBeTioe noje Marepuan ONTUKY: ONTH-
YecKoe CTEKIIO0 YBEeINYeHnEe MUKpPOCKoIa, kpat: 64 — 1280
Oxymsiper: WF16X

Oo6wbektuBbl: 4X, 10x, 40xs (moanpyxuHeHHbI) PeBonbBepHas ro-
JIOBKa: Ha 3 00BEKTHBA

Tun nosicBeTku: 3epKano wiu ceeroanoa Pacnonoxenue noj-
CBETKHU: BEpXHSs U HUKHsIS Marepuai kopiyca: MeTal
[Mpenmernsriii cromk, MM: 90 McTOYHUK TUTAHMS:

220 B/50 I'u Yncno meranukcenei: 1

Ha6op OI'D mo xumuu

B nabop BxoasT Beckl taboparopHsbie d1ekTpornsie 200 T, ciupToBKa

nabopatopHasi, BOpOHKA KOHHUYECKasl, ajouka cTekisiHHast, npodupka [1X- 14 (10 mryk),
crakaH BbICOKu# ¢ HocukoM BH-50 ¢ MeTkoii (2 mITyKH), HHUIHHAP H3MEPHUTEIbHbIH 2-50-2
(CTEKIISTHHBIHN, C MPUTEPTON KPBIIIKOW ), IITATUB I TpoOupok Ha 10 rué3x, 3akuM mpoowu-
pOYHBIH, IIMATETh-

1 mor.




HaumenoBanue
o0opynoBaHus

KpaTkue npuMepHbIe TEXHHYECKHE XaPaKTePHCTHKH

KonnyecTBo exMHHAI 1151
NpoPUIBLHOrO
KOMILJIEKTA

(00uieoOpasoBaTeIbHbIE
OpraHu3anuu, He siB-
JISIOUecs MAJTOKOM-
IVIEKTHBIM),
e/l. U3M.

noxedka (3 mTyku), Habop (GIAKOHOB JUTS XpaHSHHUsI PACTBOPOB M PeakTHBOB (00beM (hirakoHa

100 Mt - 5 KOMIUTIEKTOB 10 6 MTYK, 00BeM

¢naxona 30 mi - 10 KOMIUIEKTOB 10 6 MITYK), HIUIMHAP U3MEPUTENbHBINA ¢ HOcUKoM 1-500 (2 miTy-
KM), cTakaH BeICOKUN 500 M (3 mITyKH), HAOOP epIiel UIsi MbIThS TOCY/IbI (€Il AJISl MBIThsI TPOOH -
POK - 3 IITYKH, €pII JJIsi MBIThS KOJIO - 3 MITYKH), XanaT Oenblil X/0 (2 mTykn), mepyaTkd pe3HHOBbIC
XMUMHUYECKHE CTOMKHE (2 ITYKH), OUYKH 3alIUTHBIE, QuiabTpbl OymaxkHbie (100 mTyk), roprodee st
crimpToBok (0,33 1).

B coctaB HabOp BXOJIAT peaKTUBBI: allFOMUHUM, JKEN€30, COJISTHAS KUCIIOTa, METHIIOpaHXK, peHodra-
JIeWH, aMMHaK, TIEPOKCUT BOJOPO/Ia, HUTpAT cepedpa u Ipyrue; B 00IIeH CI0KHOCTH - 44 paznny-
HBIX BELIECTB,

UCIOJb3YEMBIX IJIs1 COCTABICHUS KOMIUIEKTOB PEAaKTUBOB IIPH MPOBEIECHUH YK3aMEHAIIMOHHBIX IKC-
MIEPUMEHTOB IO KypCy IIKOJIbHON XUMUH.

VYyeOnas naboparopust
0 HEHPOTEXHOJIOTHU

B cocTas BxonsT:

Cencop Tun 1 He menee 1 mT., oGecrieynBaeT BO3MOKHOCTh PETUCTPAIIMU CUTHAJIA AJIEKTPHYECKOM aK-
TUBHOCTH MBI (3JeKTpoMHuorpammbl, OMI'). Peructpanms 10mKkHa OCYIIECTBIISIETCS] HEMHBA3UBHO,
CYXHMH 3JIEKTPOJaMH. Bo3MOKHOCTBIO KPEIUICHHS K PYKE YeI0BEKa, YTO JIOJDKHO J1aBaTh BO3MOXK-
HOCTb PErHCTPUPOBATH JEKTPUUECKYIO0 aKTUBHOCTH MBIIIIIBI B 001aCTH, HaJl KOTOPOU pacmoiaraercs
kperienue. [Ipu HanpsHDKeHUH

MBIIIIIBI JOJDKHA OBITH 00ecreueHa BO3MOKHOCTh HAOMIOACHHSI TyYHOCTH CUTHaua (T.€. MPUCYTCT-
Bue DMI'), mpu paccnabieHUN MBIIIIBI - €€ OTCYTCTBHE.

Cencop Tun 2 He menee 1 mT., 06ecrednBaeT BO3MOKHOCTh PETUCTPALMU CUTHATA (POTOTIETU3MO-
rpammsbl (OI1D7) onTHyeckuM MmyTeM, 3a CYET U3MEHEHHUS OTPAKEHHOTO OT KPOBEHOCHBIX COCY/IOB CBE-
Ta, 00beM KOTOPBIX U3MEHSETCS MO BO3JICHCTBUEM MyIbCOBOM BOJTHBI. CeHCOop A0JKEH ObITh 0Oec-
M€YEH BO3MOKHOCTBIO KPETIEHHUS K MOyIIEYKE Majblia YeIOBEKa.

1 nor.




HaumenoBanue
o0opynoBaHus

KpaTkue npuMepHbie TeXHHYECKHE XapaKTePHCTHKH

KonnyecTBo exMHHAI 1151
NpoPUIBLHOrO
KOMILJIEKTA

(00uieoOpasoBaTeIbHbIE
OpraHu3anuu, He siB-
JISIOUecs MAJTOKOM-
IVIEKTHBIM),
e/l. U3M.

Cencop Tun 3 He meHee | miT., o0ecreynBaeT BO3MOKHOCTh: PETUCTPALIMU CUTHAJA YJIEKTPOKAPAHO-
rpamMmbl (OKI') He nHBa3uBHBIM criocoOoMm; peructpauuu I, II u I11 oTBenenunii; NoaKII0UEHUS €K~

TPOJIOB K CEHCOPY C MOMOIIBIO COSIMHUTEBHBIX MMPOBOIOB, 000pymoBaHHBIX TOUChProof pazsemamu.

Cencop Tun 4 He meHee | mT. 0OecreynBaeT BO3MOKHOCTb: PETUCTPALIMN CUTHAJIA KOKHO-TaJIbBa-
Hudeckoi peakiuu (KI'P), peructparust KoToporo ocymecTBisieTcsi Ha IOCTOSSHHOM TOKE; MOJI-
KITFOUEHUS K TeJly YeJIOBeKa C MOMOIIBIO0 CYXHUX AJIEKTPOIOB, MOIKIIOYEHHE KOTOPBIX K CEHCOPY
OCYIIIECTBIIAETCS ¢ MOMOIIBI0 TOUChProof pa3semoB.

Cencop Tun 5 He Menee 1 mT., oOecrieunBaeT BO3MOKHOCTh: PETUCTPALMK CUTHAJIA DJIEKTPUUECKON
aKTUBHOCTH Mo3ra (O91) ¢ HoMOLIbI0 CyXMX HEMHBA3UBHBIX MIEKTPOJIOB; PErUCTPALINU AIEKTpHUe-
CKOM aKTUBHOCTH Pa3HBIX JI0JI€H MO3Ta; NOJKIIOUEHUS 3JIEKTPOJIOB K CEHCOPY C MOMOIIBIO COEIH -
HUTEIBHBIX ITPOBOJIOB, 000pynoBaHHbIX TouchProof pazbeMamu; 3akperuieHns 1eKTPoA0B Ha HO-
BEPXHOCTH T'OJIOBBI.

Cencop Tun 6 He meHee 1 mT., 06ecneunBaeT BO3MOKHOCTh: PErUCTPALlMK CUTHAIA KOJIeOaHUs
rpyaHoi kinetku (CeHcop AbIXaHUsA); ONPEIEICHHs YaCTOThI IbIXaHHUS.

YcerpoiicTBo Ui cOopa JaHHBIX OT CEHCOPOB U NEepefayy Ha ePCOHAIbHBIA KOMIIbIOTEp 00ecredn-
BaeT BO3MO>KHOCTb COOpPa JaHHBIX OT MOJKIOUYEHHBIX K HEMY CEHCOPOB UM OTIIPABKY MOJIyYEHHBIX
nanubix Ha [1K. [Togkmrouenue nentpassHoro moayis K [1K ¢ momomisio USB-kabens. [{enTpais-
HBIA MOJy/Ib UMEET He MeHee | 11T, rajibBanudeckyto nzossinuio ot I1K. LlenTpanbHblil MoayIb
o0ecrieunBaeT BO3MOXKHOCTh OJHOBPEMEHHOTO MOAKIIOYEHHUS BIUIOTH 110 4 ceHcopoB. Kaxkplii u3
BX0J10B [leHTpanbHoro

MO/1yJIsl UMEET rallbBaHUYECKYI0 H30JI1HMI0 (00ecrieueHre MeKKaHaJIbHOM TrajbBaHUYECKON U305~
uun). [lonkarouenue cencopos k LleHTpansHoMy
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HaumenoBanue
o0opynoBaHus

KpaTkue npuMepHbIe TEXHHYECKHE XapPaKTePHCTHKH

KoanvecTBO e muHUI 17151
NpoPUIBLHOTrO
KOMILJTIEKTa

(o0ureoOpasoBaTeabHbIE
OpraHu3anum, He sAB-
JIAIOIIHECS MAJIOKOM-
IIEKTHBIM),
e/l. U3M.

MOJYJIIO OCYILECTBIISIETCS C IOMOIIbIO CHEHATIN3UPOBAHHbBIX pazbeMoB Tuna LEMO, o6ec-
TIEYUBAIOIINX MTPABUILHOCTH TIOJIKIIFOUCHUSI pa3bhbeMa M CHHKAIONIUX PUCK CIIydallHOTO Kaca-
HUS pa3bEMOB TOKOIIPOBOISIINX YaCTEH, a TaKKe 00ECIIEYNBAIOIINX 3alTUTY OT HECAHKITHO-
HUPOBAHHOTO MOAKITIOYEHUS K MPOU3BOJILHBIM YCTPONCTBAM.

Monyns «Kaonka» He meHee 1 miT., o0ecnieurBaeT BO3MOKHOCTD: Pa3METKH PETUCTPUPYEMBIX
CUTHAJIOB M OTMEYATh HE MeHee 3-X pa3IMUHbIX KATETOPHH COCTOSHUM.

YceTpoiicTBO, BXOISIIIEE B COCTAB JTab0paTOPHH, TOJDKHO 00ECTIEUrBATh BO3MOKHOCTH PErH-
CTpAI¥ apTePUaTHLHOTO JaBICHUSI.

[Iporpammuoe obecrieuenue (nanee - [10). lomkHo obecrieunBaTh BU3yaIn3aIuio U

00pabOTKy PEruCTPUPYEMBIX CUTHAJIOB.

['maBHOE OKHO MTPOrPaMMBI JIOJIKHO COCTOSATDH U3 BKJIAJIOK, KaX/1as U3 KOTOPBIX COAEPIKUT
Habop rpaduKoB, HEOOXOAMMBIX JJIT OTOOpaKeHUs1 TpeObyeMoi nH(pOpMaIUy.

JlomxkHa UMEThCS BKIIAJIKa 17151 OJTHOBPEMEHHOT0 MMPOCMOTpPA CUTHAJIA CO BCEX CEHCOPOB, OJHO-
BpEMEHHO MOJKIIOYEHHBIX K LleHTpanbHOMY MOyI0. DT0 0becredrBaeT BO3MOKHOCTh MHOTO-
KaHAJIBHOTO (TMOIUTrpaduueckoro) pexuma padboThl yCTpOHCTBA.

Taxke JOJKHBI UMETHCS BKJIAJIKU JUISl BU3YalIUu3alii CUrHaIoB oT ceHcopoB OMI', OIII, OKT,
KI'P, B3I, ceHcopa npIXaHus, KHONKH, a TaKXe IPOU3BOIHBIX TpauKOB, HA KOTOPBIX
BHU3YaJli- 3UPYIOTCS crielu(PUUHBIE U1 TOTO UM MHOTO CUTHAJa BETUYHHBI.

I1O momxHO naBaTh BOZMOXKHOCThH BU3yaTH3aI[ui U 00PaOOTKU PErHCTPUPYEMbBIX

CUTHAJIOB, @ UMEHHO:

- OMI': Bu3yanu3amus curHania, CleKTp CUTrHaia, aMILUTUTYIHbIA TPUTTEP

- OIII": Bu3yanu3amus CUrHana, CeKTpa CUrHaua, TaxorpaMmbl, rpaduK mylbca
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- OKT': Bu3yanu3anus curuania, TaxorpaMmmsl, Tpaduk myibca

- KI'P: Buzyanmsanus curuana

- O0T'": Bu3yanu3anus curHasia, CieKTp CUTHaJIa, aMIUIUTY/1a albda-puTMa, aMIuiuTyaa
Oeta- puT™ma.

- CeHCOp AbIXaHUs: BU3yaJIU3allis CUTHAA,

- Knonka: Bu3yanu3zanusi curiaia pa3MeTkKu

[1O gomxHO UMETh BO3MOXKHOCTh KacToMHu3aluu v HacTpoiiku [10 ans agpdpexTuBHOTO
oTOOpaxkeHUs rpaUKOB: HACTPOIKa I[BETa, BEIOOP MapaMeTpoB AJIsl aHaJIu3a, BBIOOP 0TO-
OpaxaeMbIX rpauKoB,

MacitadbupoBanue rpagukos. I1O 10mKHO MMETh BO3MOKHOCTB 3aIIUCH U BOCIIPOU3BEICHUS
PETUCTPUPYEMBIX CUTHAJIOB.

B03M0KHOCTE HACTPOMKM TapaMeTPOB (PMIIBTPALIMKM CUTHANA C IOMOIIBIO (PUIbTPa HIKHUX
4acToT, (PUIBTPA BBICOKUX YaCTOT, IIOJIOCOBOTO (PUIbTPa, PEKEKTOPHOIO (PUIIBTpA.

C uenbio ynoOcTBa aHanM3a CUrHala, JOHKHA UMEThCSI BO3MOKHOCTD 3alIUCH PETUCTPU-
PYEMBIX CUTHAJIOB B (haii1, ¢ mocneayromel BO3MOKHOCTbIO UX MOCJIEAYIOIIEr0 BOCIIPO-
u3BesieHus B JaHHOM 1O (MMuUTHPYS perucTpaluio CUrHaia B pexXuMe peanbHOro Bpe-
MCHH).

B cocraBe: MmeToauuecke MaTepuasl sl yIUTENs K 00y4daroMXCsl, OIMCAHUE OJKITIoYe-
HUS CEHCOPOB Ja0opaTopuu, MHCTPYKIMHU IO ucnonib3oBanuto [10, onucanue naboparop-
HBIX U IPAKTUYECKUX pabOT, KOTOPOE B TOM YHCIIE COAEPKUT MPE3CHTALMOHHBIE MaTe-
pUabl.

VYnakoBka/kopoOka J1abopaTopuH A0KHA oOecriednBaTh ya00HOe XpaHEHHe U COAEPKaTh MO1-
CKa3KH JIJIsl PacIIOJIOKEHHS CEHCOPOB U YCTPOMCTB

nabopaTopHuu A yI0OHOTO HCIIOIB30BaHUS MTPEToIaBaTeNIIMU U 00yJaIOIIUMUCS.

TexHoJIorH4ecKas HalpaBJCHHOCTDH
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10.

OO6pazoBaTesbHbIN HAOOP
0 MEXaHUKe, MeXaTpo-
HUKE ¥ pOOOTOTEXHUKE

KoMmmnexT 1151 u3yueHusi OCHOB 3JIEKTPOHUKH U POOOTOTEXHUKU

Habop nomxken ObITh NpeHa3HAYEH IS TPOBEIEHHS YU€OHBIX 3aHATUHN MO IEKTPOHUKE U
CXEMOTEXHUKE C 1IeJIbI0 U3Y4YEHHUs HanboJiee paclpoCTPaHEHHOM 3J1EMEHTHOM 0a3bl, MpUMeHsie-
MOM 111 HHKEHEPHO-

TEXHUYECKOTO TBOPYECTBA yUaIIUXCs U pa3pabOTKu yueOHbIX Mojeneil poboToB. Habop nomken
MO3BOJISITH YYaIIUMCS Ha MIPAKTUKE OCBOUTH OCHOBHBIE TEXHOJIOTMH MPOEKTUPOBaHUS poOOTO-
TEXHUYECKUX KOMILJIEKCOB Ha pUMepe YueOHBIX MOJiesiell poOOTOB, a TAK)Ke U3YYUTh OCHOBHBIE
TEXHUYECKUE PElIeHHs B 00JIacTH KHOEPHETUYECKUX U BCTPAUBAEMbIX CHCTEM.

B cocTaB xommiekTa JOKEH BXOIUTh HA0OP KOHCTPYKTHUBHBIX 3JIEMEHTOB JUIsl COOPKH MaKeTa
MaHUITYISIUOHHOTO p000Ta, KOMIUIEKT METAINTMYECKUX KOHCTPYKTUBHBIX AJIEMEHTOB IS cOOp-
KM MakeTa MOOMJIBLHOTO po0oTa U T.I. B cocTaB KOMIIEKTa BXOAUT HA0OP AJIEKTPOHHBIX KOMIIO-
HEHTOB JIJIsl U3y4eHUsI OCHOB 3JIEKTPOHUKH U CXEMOTEXHUKH, a TAK)KE KOMIUJIEKT IPHUBOAOB U
JATYUKOB PA3IUYHOTO TUIA JJIsl Pa3pabOTKH pOOOTOTEXHHUUECKHUX KOMILIEKCOB.

B cocTaB xomIuieKkTa JOJKHO BXOJIUTh: MOTOPBI C SHKOAEPOM - HE MEeHee 21T, CEpBOIIPUBOL
OOJIBIIION - HE MeHee 41T, CEPBOIIPUBOJ] MAJIbIH - HE MEHee 21T, HHGPaKpaCHBIN JaTYUK - HE
MeHee 31T, yIbTPa3BYKOBOM

JaTYUK - HE MeHee 31T, JaTYUK TeMIIepaTyphl - He MeHee 11T, JaTYuK OCBEIIEHHOCTH - He
MeHee 11T, Habop ANMEKTPOHHBIX KOMIIOHEHTOB (PE3UCTOPBI, KOHIAEHCATOPHI, CBETO MO IbI
Pa3IMYHOrO HOMMHANA), KOMIUIEKT MPOBOJIOB JUIsl O€CIIa€YHOTO MPOTOTUIIMPOBAHUS, TIaTa
0ecraeqyHoro MPOTOTUIIMPOBAHUS, AKKYMYJISITOP U 3apsiIHOE YCTPOICTBO, . B cocTaB koMmIiekTa
JIOJI’KEH BXOJAUTh POrPaMMUPYEMbIN KOHTPOJLIEp, TporpaMMupyeMsblii B cpeae Arduino IDE
WJIM aHAJOTMYHBIX CBOOOIHO paclpoCTpaHsieMbIX cpenax pazpadotku. [IporpaMMupyemsblii KoH-
TpOJuIEp

1 mor.
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JOJDKEH 00J1a1aTh MOPTaMH IS IOIKITFOUEHHS IU(POBBIX U aHATOTOBBIX YCTPOICTB, HHTEpdEH-
camu TTL, USART, 12C, SPI, Ethernet, Bluetooth wmm WiFi.

B cocTaB komIUIeKTa TOIHKEH BXOIUTH MOJTYIIb TEXHUYECKOTO 3pEHHS, TIPEICTABIISIONINA cO00M
BBIYHMCIIUTEIBHOE YCTPOICTBO CO BCTPOEHHBIM MUKPOIIPOLIECCOPOM (KOJI-BO SJEp - HE MEHEe
4T, yacToTa sipa HE MEHEe

1.2 I'Tu, oobeM O3Y - He MeHee 512M0, 00beM BCTpOCHHOM TTaMATH - He MeHee 81°0), nHTer-
PUPOBaHHO Kamepoil (MakcHMaIbHOE pa3pelieHue

BHJICOTIOTOKA, IepeaaBaeMoro 1o uarepdeiicy USB - He menee 2592x1944 en.) n onTHyecKon
CUCTeMON. Moyllb TEXHUYECKOTO 3pEHUS 10JKEH 00J1a/1aTh COBMECTUMOCTBIO C PAa3TUYHBIMU
MpOorpaMMHUPYEMBIMH KOHTpoOJUIepaMu ¢ momoibio uHTepdeiicos - TTL, UART, 12C, SPI,
Ethernet. Moaynb TeXHHUYECKOTO 3pSHHUS IOJDKEH UMETh BCTPOCHHOE MPOTrpaMMHOE obecrieye-
HHE Ha OCHOBE OTEPAlMOHHON cHCTeMBbI Linux, MO3BOJISIIONIEE OCYIIECTBIISITh HACTPOUKY CHC-
TEMbI MAIMHHOTO O0y4YEeHHsI TapaMeTPOB HEHPOHHBIX CeTe /it 0OHapyKeHUsI 0ObEKTOB, OIl-
peaeneHus X napaMeTpoB U JallbHEHIIel naeHTH(DUKAIIIH.

KommnekT nomkeH o0ecrieunBaTh BOZMOXKHOCTh U3y4EHHsI OCHOB pa3pabOTKH MPOrpaMM-

HBIX U anmnapaTHBIX KOMIUIEKCOB MHXKEHEPHBIX CUCTEM, pelieHuil B chepe "MHTEepHET Be-
mieit"!, a Takke pereHuit B 001acTu poOOTOTEXHUKH, UICKYCCTBEHHOTO UHTEIUIEKTa U Ma-
ITMHHOTO OOy4YeHUsI.
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12.

O06pazoBatebHblil HA0Op
TSl U3yYSHHUSI MHOTO-
KOMIIOHEHTHBIX po00TO-
TEXHUYECKUX CUCTEM U
MaHUITYJISITHOHHBIX PO-
60TOB

O06pa3oBaTenbHbII KOMIUIEKT JOJDKEH ObITh MPEJHAa3HAYCH U U3Y4eHUs] pOOOTOTEXHUUECKUX
TEXHOJIOTHH, OCHOB MH(POPMAIIMOHHBIX TEXHOJIOTHI U TEXHOJIOT M POMBIIIJICHHOW aBTOMAaTH -
3allMy, a TAK)KE TEXHOJIOTUI TPOTOTUIIMPOBAHUS U aJAUTUBHOIO ITPOU3BOJICTBA.

B coctaB KOMILIEKTa JOHKHO BXOJUTD:

1) UHTeseKTyaabHbIi CepBOMO/Y/Ib C HHTETPUPOBAHHOM CUCTEMOH YIIPaBIICHUS, TIO3BOJISIO-
el 00beIMHATH CEPBOMOJIYIIH IPYT € APYrOM II0 TIOCIIEA0BaTeIbHOMY HHTEp(dEiiCy - He Me-
Hee 61T,

2) POGOTOTEXHUYECKHUIT KOHTPOJIJIEP MOJIYJIBHOTO THIIA, MIPECTABIISIONINN cOOO0W OJHOTLIAT-
HBII MUKPOKOMIIBIOTED € ONEepallMOHHON cucteMoi Linux, 00bequHeHHbIN ¢ nepupepuitHbIM
KOHTPOJUIEPOM C TIOMOIIIBIO IJIaThl paciupenus. POOOTOTeXHUYECKUIT KOHTPOJLIEP JOKEH
YIOBIETBOPATH TEXHUUECKUM XapaKTEPUCTUKAM: KOJI-BO siIep BCTPOEHHOTO MUKPOKOMITbIOTEPA
- He MeHee 4, TaKToBas 4acToTa spa - He MeHee 1,2
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I'Tu, o6sem O3V - He Mmeree 512 M6, nHammmuue uaTepdeiicos - SPI, 12C, 125, TTL, UART,
PWM, u¢poBsie u aHaIOroBble MOPTHI IS MOAKIIOUEHUS BHEIIHUX YCTPOMCTB, a TAKKe
WiFi win Bluetooth st koMMyHUKaIMU co BHEUTHUMU ycTpoiicTBaMu. PoO0oTOTEeXHUYECKHIA
KOHTPOJUIEP JTOJDKEH 00eCTIeunBaTh BO3MOKHOCTE POTPAMMHPOBAHUS C IIOMOIIBIO CPEJICTB
s3bik0B C/C++, Python u cBo60oaHO pacnipoctpansiemoii cpeasl Arduino IDE, a Taxxke
VIPaBICHUS MOJICIIIMH POOOTOTEXHUYECKUX CHCTEM C TIOMOIIBIO cpepl ROS.

3) BerauciuTesbHbIH MOTY/Ib CO BCTPOCHHBIM MHKPOKOHTPOJUIEPOM - He MeHee 11iT. Beruwc-
JUTEITBHBIN MOTYJTb JIOJDKEH 0071a/1aTh BCTPOSHHBIMHU ITU(POBBIMU ITOPTAMH - HE MeHee 121t
Y aHAJIOTOBBIMU MOPTaMHU- HEe MeHee 12mT. BeraucauTensHbIi MOIYIb TOJDKEH 00J1a1aTh
BCTPOEHHBIM MOJIyJIeM OecripoBoAHOM cBsi3u Thna Bluetooth u WiFi mist co3ganus ammapar-
HO- IPOTPAMMHBIX PEIICHUH U "yMHBIX/CMapT"-yCTPOMCTB IJisi pa3paboTku pemenuit "MH-
TEepHET Bemen'".

BoruncnuTensHbI MOy b 0KEH 00J1a71aTh COBMECTUMOCTBIO C Iepu(epuitHbI-

MU IUIaTaMHu Juis moJKiItoueHus k cetu Ethernet u moakiroueHus BHELIHEH CHIIO-

BOM Harpy3Ku.

4) Moysib TEXHHYECKOTO 3PEHHMS, MPEICTABIISIONINI CO00 YCTPOUCTBO HA 0a3e BHIYUCIIHU-
TEJIHHOIO0 MUKPOKOHTPOJUIEpA U UHTETPUPOBAHHOM KaMmephl, 0OecreunBaroliee pacino3HaBa-
HUE MPOCTEUITNX N300paKEHH HAa MOIYIIE 33 CUET COOCTBEHHBIX BHIYMCIUTENHHBIX BO3MOXK-
HOCTeM - He MeHee 11T; Moaynb TEXHUYECKOT0 3peHus I0JDKEH 00ecrednBaTh BO3MOXKHOCTh
OCYILIECTBIISITH HACTPOMKY IKCHO3UINH, Oananca 6enoro, HSV cocrasstromux, miomaau oo-
HapyXHBaeMoi 006JacTi U300paXKeHus1, OKPYIIIOCTH 0OHapyKUBaeMoi o01acTu nu3zoopaxe-
HUS, TIOJIOKEHUE 0OHApYKUBAaEMbIX 00J1acTell OTHOCUTENBHO APYT Apyra

Moaynb TEXHUYECKOTO 3pEHHUS JODKEH UMETh BCTPOSHHBIE HHTEP(HEHCHI -
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SPI', UART, 12C unu TTL mis KOMMyHHKaIIMU APYT € APYTOM HITH BHEITHUMH YCT-
pOWCTBaMH.

5) KoMIIJIEKT KOHCTPYKTHBHBIX JIEMEHTOB U3 METAILIA Ui COOPKH MOJICTTH MaHUITYISTOPOB

- He MeHee 11T,

6) KomriekT 1eMeHToB 11t COOpKH BaKyyMHOTO 3aXBaTa - He MeHee |IT.
O6pazoBarenbHbI POOOTOTEXHUUECKUN KOMIUIEKT JIOJDKEH CoJiepkaTh Habop OUOIMoTeK
TPEXMEPHBIX MOJIENIEH ISl IPOTOTUTTUPOBAHMS MOJIETIEH MOOHMIIBHBIX M MAaHUTTYJISIIMOHHBIX
poOOTOB pa3inuyHOTO THIA. B COCTaB KOMITIEKTa TOJHKHBI BXOIUTh HHCTPYKIIUU M METO T -
YECKUE YKa3aHUs M0 pa3paboTKe TPEXMEPHBIX MOIeIeii MOOMIIBHBIX pOOOTOB,
MaHUIYJSIUOHHBIX POOOTOB C pa3IMYHBIMU TUIIAMU KUHEMATUKHU (YIJI0OBasi KHHEMAaTHKa,
IJIOCKO-TIapaJijieibHAsl KHHEMATHKa, AenbTa-kuHematrka, SCARA uimu perdyakHasi KHHEMaTH-
Ka, iargopma CTroapTa H T.11.).

O6pazoBarenbHbI POOOTOTEXHUUECKUN KOMIUIEKT JIOJDKEH COJepkKaTh MHCTPYKLUHU IO MPO-
€KTUPOBAHUIO POOOTOB, MHCTPYKLIUU U METOIMKH OCYLIECTBICHUS HHKEHEPHBIX PACUETOB MpHU
MIPOEKTUPOBAHUHU (pacyeThl HATPY3KU M1 MOMEHTOB, pacyeT MOIIIHOCTH IIPUBOJIOB, pacyeT mna-
pamMeTpoB KUHEMATHKH U T.I1.), HHCTPYKIUH 10 pa3pabOTKe CUCTEM YIPABJICHUS U TPOrpaMM-
HOT0 0OecriedeH s ISl yIpaBieHus poO0TaMu, HHCTPYKIIMU U METOAMKH 110 pa3paboTKe cuc-
TEM YIPaBJICHUSA C JIEMEHTaMH UCKYCCTBEHHOT'O UHTEIUIEKTa U MAIIMHHOTO O0y4YeHHUSI.

Komnnb

I0TepHOoe 000py10BaHHE

13.

HoytGyx

dopm-dakTop: HOYTOYK;

XKectkas, HeoTKIIIOYaeMas KJIaBUaTypa: Hajauuue; Pycckas packiaaka
KJIaBUATyphl: Hanuuue; Jluaronans sKpaHa: He MeHee 15,6 a10iMoB;
Paspemenue skpana: He meHee 1920x1080 nukcenei;

1 nor.
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KommuectBo sinep mpoueccopa: He MeHee 4; KomuecTBo IOTOKOB: HE MeHee 8;
bazoBas takToBas yactora mpoueccopa: He meHee 1 ['T'; MakcumanbHas Tak-
TOBas 4yacToTa npoueccopa: He meHee 2,5 I'T'w; Kam-namsate npoueccopa: He
MeHee 6 MOalT;

OO6beM ycTaHOBJICHHON OnepaTUBHON MaMaTu: He MeHee § 1'0aiit; O0beM no-
JICPKUBAEMOM OIEPATHBHON MaMATH (JII1 BO3MOKHOCTH PACIIMPEHUs): HE Me-
Hee 24 'GaliT;

O0bem HakonuTend SSD: He Menee 240 I"0aliT;

Bpemst aBToHOMHO# paboThI OT OaTapeu: HE MeHee 6 4acoB;

Bec HOyTOYKA ¢ yCTaHOBJIECHHBIM aKKyMynssTopoM: He 6onee 1,8 kr; Buemauit
nntepderic USB cranmapra He Hike 3.0: He MEHee TpeX CBOOO HBIX;
Buemrauit uatepdeiic LAN (ucmonb30BaHne MEPEXOTHUKOB HE MPETyCMOTpPE-
HO): HAJIMYHE;

Hanuuue moyneit u nuatepdeiicoB (UCI0JIb30BaHNE TIEPEXOTHUKOB HE

npeny- cmotpeno): VGA, HDMI,

BbectipoBoanas cBsa3p Wi-Fi: nanmmure ¢ moaepskkoi cranaapra IEEE 802.11n
WM COBPEMEHHEE;

Web-kamepa: nHanmnune; Manunysisatop "Mbliib'": alddue;
[IpenycranoBieHHas onepaloOHHasi CUCTEMa ¢ rpadUIecKUM MOJIb30BaTEINb-
CKUM uHTepdeiicom, obecrieunBaroias padoTy pacpoCTPaHEHHBIX
obpa3oBa-

TEBbHBIX U OOLIECUCTEMHBIX TPUIIOKEHUN: HATTUYHE.




