HaumeHnoBanue
000opy10BaHus

KpaTlme NMPUMEPHBIC TEXHUYCCKHUE XaPAKTEPUCTUKH

KoJunuyecTBO equHHIL
s
npoguiabHoro
KOMILTEKTAa

(MaJIOKOMILTIEKTH
ble
o0meo0pazoBaTesb

HbI€ OPTaHU3aIUH),

e/l. M3M.

[udposas nmabopaTopus
1o 6MoIOTUU
(yueHunueckas)

Ob6ecrieynBaeT BBIMIOJIHEHUE JIA0OPATOPHBIX pabOT HA YPOKaxX MO OMOJIOTUU B OCHOBHOM IIKOJIE U
IIPOEKTHO-UCCIIEIOBATEIBCKON AEATENBHOCTH ydamuxcsa. Kommiekranys: becripoBogHon
MYJIBTUIATYUK 110 OUOJIOTHH C 6-10 BCTPOSHHBIMH JaTYNKAMH:

JlaTuuk BiaaxHOCTH ¢ auana3zoHoM uzMepenus 0...100%

JlaT4MK OCBEIICHHOCTH C JUana3oHOM u3MepeHus He yxxe ueM ot 0 go 180000 ik

Hatuuk pH ¢ nuanazonom uzmepenus e yxxe uem ot 0 1o 14 pH [latuuk temmneparypsl ¢
JMANa30HOM U3MEpPEHUsl He ke ueM oT -20 10

+140C

JlaT4MK AJIEKTPONPOBOAUMOCTH C AuanazoHaMu udmepenus He yxe uem oT 0 1o 200 mxCwm; ot 0 10
2000 mxCwm; ot 0 1o 20000 MxCm

JlaTuuk Temnepatypbl OKpy>Karolei cpebl C 1Mana3oHoM U3MepeHus He yxxe yeM oT -20 o +40
AKkceccyapsl:

Ka6ens USB coennHuTETBHBIN

3apsitHOe yeTpoiicTBo ¢ kaberem mMiniUSB USB Anantep Bluetooth

4.1 Low Energy

Kpatkoe pykoBOJCTBO 10 3KcIuTyatanuu 1nudpoBoit nadopatopuu Lludposas Bugeokamepa ¢
METAJJINYECKUM IITAaTUBOM, pa3pelieHue He meHee 0,3 Mnukc

[TporpamMmmMHoe obecrieueHue

Mertoandeckue pekomeHaanuu He meHee 30 paboT YmakoBka

2 wir.
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Kpatkune npumepHbie TeXHUYECKHE XapAKTEPHCTHKH

KoJunuyecTBO equHHIL
Jid) b
npoguiabHoro
KOMILJIEKTA

(MaJIOKOMILTIEKTH
ble
o01eodpa3oBarteiib
Hbl€ OPraHu3anuu),
e/l. H3M.

Hanuuue PYCCKOA3ZBIYHOTO caiita MNOAACPIKKHU, HAJIMINEC BUACOPOJIUNKOB.

[udposas nmabopaTopus
0 XUMUHM (yueHHYecKasi)

OO6ecnieurBaeT BHIMIOJHEHHUE TA0OOPATOPHBIX padOT MO XMMUHU HA YPOKaX B OCHOBHOM IIIKOJIE U
MIPOEKTHO-UCCIIEA0BATEIBCKON NEATENBHOCTH yuamuxcs. KoMriexrarus:

becnipoBoHOM MyIBTHAATYMK IO XUMUHU € 4-Ms1 BCTpOCHHBIMU JaTyrkamu: Jlatuuk pH c
Irarna3zoHoM u3Mepenus He yxe yem ot 0 o 14 pH

JlaTuuk BBHICOKOW TeMIepaTyphl (TEpMONAPHBII) ¢ AUana30HOM U3MEpeHUs He yxke yeM oT -100 1o
+900C

JlaT4MK AJIEKTPONPOBOAUMOCTH € AuanazoHaMu n3Mmepenus He yxe uem ot 0 1o 200 mxCwm; ot 0 10
2000 mxCwm; ot 0 10 20000 MKCM

JlaTauk TeMIepaTyphl ITIATHHOBBIN C TUANa30HOM U3MEpeHHs He ke ueM oT -30 mo +120C
OTtnenbHBIE JATUYUKH:

JlaT4rK ONTHYECKOM IIOTHOCTH 525 HM AKCECCyaphl:

Ka6ens USB coenuHuTENbHBII

BapsaHoe ycTpoicTBo ¢ kadberem MiniUSB USB Anantep Bluetooth

4.1 Low Energy

Kpartkoe pykoBoACTBO 10 3KCITyaTanuu mudposoi sadbopatopuu Habop nadbopaTopHoit
OCHACTKH

[IporpamMmmMHoe obecrieueHue

Metoauueckue pekomenaanuu He menee 40 padotr Hanmuue

PYCCKOSI3BIYHOTO CaiiTa moaiepKku Hanmnure BUAEOpOIuKOB.




HaumeHnoBanue
000py10BaHuUs
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KoJunuyecTBO equHHIL
Jid) b
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ble
o01eodpa3oBarteiib
Hbl€ OPraHu3anuu),
e/l. H3M.

Hudposas naboparopus

Ob6ecrieynBaeT BBIIOJIHEHNE IKCIIEPUMEHTOB 10 TeMaM Kypca gu3uku. Kommuiekranus:
BecnipoBogHON MyTBTHIAATYHMK O (U3UKE C 6-F0 BCTpOeHHBIME qatuyukamu: L{ndpoBoil naTumk
TEeMIIepaTypbl C AMANa30HOM U3MepeHus He yxe yeM ot - 20 qo 120C

[{udpoBoii qaTyuK aOCOTFOTHOTO JABJICHHS C JUAITa30HOM H3MepeHus He yxe yeM ot 0 1o 500
klla

JlaTurK MarHUTHOTO TOJISl ¢ AMANa30HOM U3MepeHus He yxke ueM oT -80 1o 80 mTn

JlaTuMk HanpspKEHUs ¢ AMana3oHaMu U3MEPEHHUs He yke ueM oT -2 10 +2B ; ot -5 1o +5B; o1 -10 no
+10B; ot -15 no +15B

JlaTunk TOKa He yxke 4em ot -1 1o +1A

JlaTuuk akcenepoMeTp ¢ IoKa3aTesssMU He MeHee ueM: 2 ¢; +4 g; +8 g OtaenbHble yCTpoiicTBa!
USB ocuustorpad He menee 2 kanana, +/-100B Akceccyapsi:

Ka6ens USB coenquHUTEIIBHBII

1o (pu3MKe 3apsiiHOe yeTpoiicTBo ¢ kabenem MiniUSB USB Ananrep Bluetooth 4.1 2 wir.
(yueHuueckas) Low Energy KoncTpykTop /uist mpoBeieHus1 IKCIIEPUMEHTOB

Kpatkoe pykoBOACTBO 10 3KcILTyaTanuu 1udpooii madopatopun [Iporpammuoe

obecrieyeHne

Metoanueckue pekomenaauu (40 pabot) Hannune pycckos3pI4HOTO

caiTa noaaepkku Hanuure BUAEOPOIINKOB.
Hoyr6yk 2 wr.

®opm-pakTop: HOYTOYK;
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XKectkas, HeoTKIrO4YaeMasi KJlaBuaTypa: Halimuue; Pycckas packianka

KJIaBHATYyphl: HaInuue; Jluaronans skpana: He MeHee 15,6 q101MOB;

Pazpemenue sxpana: He menee 1920x1080 nukceneit; KonnuecTBo siaep

npoueccopa: He MeHee 4; KonuuecTBo NOTOKOB: HE MeHee &;

ba3oBas TakToBas yactoTa nmpoueccopa: He MeHee 1 ['T1; MakcumanbHas TakToBast

yacroTa npoueccopa: He menee 2,5 ['T1; Kom-mamsate npoueccopa: He menee 6 MOaiiT;

O06beM ycTaHOBIICHHOH ornepaTUBHON namsaTH: He MeHee 8 ['0aiiT; O0beM noaaepKuBacMon
OIepaTUBHON NMaMATH (JUIsl BO3MOXHOCTHU pacUIMpeHusi): He MeHee 24 '0ailT;

O6mbem Hakonurennss SSD: ne menee 240 I'0aiiT;

Bpemst aBToHOMHO# paboThI OT OaTapen: He MeHee 6 JacoB;

Bec HOyTOyKa ¢ ycTaHOBIEHHBIM akKyMmyssiTopoM: He Oonee 1,8 kr; BHemnuii untepdeiic
USB crannapra e ke 3.0: He MeHee TpeX CBOOOTHBIX;

Buemnnit uarepdeiic LAN (Mcmonp30BaHHe NEPEXOAHUKOB HE MPETYCMOTPEHO):

HAJINYHE;

Hannune monyneii n uarepdeiicoB (MCONb30BaHUE IEPEXOTHUKOB HE MperycMoTpeHo): VGA,
HDMI;

becripoBosnas cBsi3b Wi-Fi: Hannuune ¢ momuepxkoii cranmapra IEEE 802.11n unu coBpemeHHee;
Web-kamepa: Hannune; Manumyssitop "Mblib'": HATHYKUE,

[IpenycraHoBieHHas ONEPAMOHHAs CUCTEMA C IpaUUECKUM MOJIb30BaTEIbCKUM HHTEp(heiicoM,
oOecneunBaroias paboTy pacpoCcTpaHEHHBIX 00pa30BaTEIbHBIX U OOIECUCTEMHBIX
NPUIIOKEHUIN: HAJTMYHE.
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Kpatkune npumepHbie TeXHUYECKHE XapAKTEPHCTHKH

KoJun4yecTBO eqMHUIL
Jid) b
npoguiabHoro
KOMILJIEKTA

(MaJIOKOMILTIEKTH
ble
o01eodpa3oBarteiib
Hbl€ OPraHu3anuu),
e/l. H3M.

M®Y (npunTep, CKaHep,

Tun ycrpoiictBa: MOV (byHKIIMM ITeUaTH, KONUPOBAHMS, CKaHUpOoBaHus); Popmar Oymaru: He
MeHee A4;
LIBeTHOCTB: YepHO-0CJIbIiA;

1 .
KOIIUD) TexHonorus rneyartu: gazepHas
MakcumansHoe paspenicHue nedat: He Mmeree 1200x1200 touek; Marepdeiicer: Wi-Fi,
Ethernet (RJ-45), USB.
Bcero xomekTos
Hudposas madoparopust | OGecrieynBaeT NpoOBEACHUE UCCIEIOBAHUS 10 (YHKIIMOHUPOBAHUIO | wr

1o pu3monorun
(mpoUITBHBII YPOBEHB)

yesoBeyeckoro opranusma. Kommiekranus: becripoBoiHoi MyabTHIATUYUK 1O (PU3UOJIOTHH € 5-10
BCTPOEHHBIMM JaTunkamu: J{aTunk aprepuanbHoro gasnenusd (0...250 MM pr. cT.)

JlaT4yuk myJnbca ¢ Auana3zoHoM u3mepeHus He yxe deM oT 30 1o 200 ya/mus JlaTuuk TeMneparypsl
TeJa ¢ AUarna3oHoM U3MEPEHUs He yxkKe 4eM oT +25 110

+40C

JlaTuuk 4acTOTHI JbIXaHUS ¢ JUana3oHOM u3MepeHus He yxe ueM oT 0 1o 100 uukioB/MuH
JlaTuuk yckopeHus ¢ nokasarensiMu £2 ¢; +£4 ¢; £8 g OtaenbHble yCTpONCTBa:

Hatuuk OKI' ¢ quanasonom usmepenus He yxe ueM oT -300 o +300 mB) datuuk pH ¢
Jrarna3zoHoM u3Mepenus He yxe yeM ot 0 o 14 pH

JlaTuuk cuioMep ¢ auana3zoHoM u3MepeHust He yxke ueM oT -40 1o 40 H Jlatumnk ocBenieHHOCTH

C IMarna3oHoM u3MepeHus He yxe yem ot 0 1o 180000 nx

AKceccyapsl:

Kab6ens USB coennnuTenbHbIN

BapsaHoe ycTpoicTBo ¢ kadbeixem MiniUSB USB Anxanrep Bluetooth 4.1

Low Energy Konctpykrop asst mpoBeieHHsI SKCIIEPUMEHTOB

Kpartkoe pykoBoACTBO 10 3KcIITyatanuu mudposoit sabopatopuu [Iporpammuoe obecrieueHne
Meroandeckue pekomeHaanuu He meHee 20 padot Hanmane pyccKos3pIMHOTO caiiTa MOIIEPIKKH
Hannune BuaeopoankoB.
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Muxkpockor 1udpoBoit

Tun mukpockona: 6uosnornueckuii Hacagka Mukpockora:
MoHOKYyJsipHas Haznauenue: nabopaTopHbIit

Meron uccieoBaHus: CBETIIOE ToJie MaTeprasl ONTHKH: ONITHYECKOe
CTEKJIO YBeNIMUEeHUE MUKpocKona, kpat: 64 — 1280 Oxyiisapsl:
WF16x

Oo0bektuBbL: 4%, 10X, 40XS (MOANpYKUHEHHBIH) PeBOIEBEpHAs TOJIOBKA:
Ha 3 00BEKTUBA

Tun noACBeTKU: 3epKajio WM CBETOAUO] PacnooxkeHue noaCBeTKU:
BEpXHSS U HWKHSAA Marepuan Kopiryca: MeTaul

[Ipeamernsiii cronuk, MMm: 90 Mctounuk nutanus: 220

B/50 I'y Yucno meranukcereii: 1

1 mr.

Hab6op OI'D o xumuu

B Habop BxoasT Becsl 1abopaTopHble anekTpoHHbIE 200 I, cIUpTOBKA

na0opaTopHas, BOPOHKA KOHMUYECKas, Majovka CTeKIsHHas, npooupka [1X- 14 (10 mryk), ctakan
BbICOKUH ¢ HocukoM BH-50 ¢ MeTkoi#i (2 mITyKH), MIMHAP U3MEPUTENbHBIN 2-50-2 (CTEKISTHHBIH,
C MIPUTEPTOH KPBIIIKOI), IITaTUB 11 IpoOupok Ha 10 THE3 N, 3aKUM NPOOHPOUHBIH, INATEb-
noxxkeuka (3 mryku), Habop (HIAKOHOB JJIs1 XpaHEHHUS PACTBOPOB U PEaKTUBOB (00bEeM (rakoHa
100 M1 - 5 KOMIIIEKTOB 10 6 MITYK, 00beM

¢akona 30 Mt - 10 KOMIUIEKTOB 110 6 MITYK), HJIHHIP H3MEPUTENbHBIH ¢ HocukoM 1-500 (2
IITYKH), cTakaH BbIcOKUH 500 mi (3 mTykn), HaOOp epiei /Ui MbIThS OCYbI (€pIll AJIS MBIThS
MPOOUPOK - 3 MITYKH, €puI ISl MBIThS KOJIO - 3 IITYKH), XanaT O0enblid X/0 (2 mTyKn), nepyaTku
PE3UHOBbIE XMMUYECKHE CTOMKHE (2 ITYKN), OUKU 3alUTHBIE, PUIbTphl OymaxkHble (100 mTyk),
roprouee it ciupToBok (0,33 ).

B cocraB Habop BXOJAT peakTHBBI: AJIFOMUHUM, XKee30, COIsHAs KUCI0Ta, METUIIOPaHK,
¢denondranent, aMMuak, IEPOKCU BOJOPO/Ia, HUTpAT cepedpa U Ipyrue; B 00Iel CI0XKHOCTH - 44
Pa3IUYHbBIX BEIIECTB,

WCTIOJB3YEMBIX JUISI COCTABJICHUSI KOMIICKTOB PEaKTHBOB IPH MMPOBEICHUN 3K3aMEHAITMOHHBIX
HKCHEPUMEHTOB 110 KypPCY IKOJIbHON XUMHH.

1 .
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KoJunuyecTBO equHHIL
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VYuebnas naboparopus
110 HEUPOTEXHOJIOTUH

B cocras Bxogsr:

Cencop Tun 1 He menee 1 mrt., obecreunBaeT BO3MOKHOCTh PETUCTPAIIUU CUTHANA AIEKTPUUYECKOM
aKTUBHOCTH MbIIII (35ieKTpoMuorpammsel, OMI'). Perucrpaiius 1okHa OCyECTBISIETCS
HEHMHBA3UBHO, CYXHMH 3JIEKTpoAaMu. BO3MOKHOCTBIO KPEIIJICHHS K PYKE YeTIOBEeKa, YTO JOJIKHO
JaBaTh BO3MOXXHOCTh PETUCTPUPOBATH AIEKTPHUECKYIO aKTUBHOCTH MBIl B 00J1aCTH, HAJ KOTOPOI
pacnonaraercs kpemienue. [Ipu HanpsxeHun

MBIIIIIBI TOJKHA OBITh 00ecIiedeHa BO3MOKHOCTh HAOIIOICHUS ITyYHOCTH CUTHANA (T.¢.
npucyrctBue OMI'), npu paccinabieHnH MBIIIILEI - €€ OTCYTCTBHUE.

Cencop Tun 2 He menee 1 mrT., obecreunBaeT BO3MOKHOCTh PETUCTPALIUU CUTHATA
¢dotomnerusmorpammsel (PIIY) onTryeckuM myTeM, 3a CUeT U3MEHEHUS! OTPAKEHHOTO OT
KPOBEHOCHBIX COCY/IOB CBETa, 00bEM KOTOPBIX U3MEHSAETCS MO0J1 BO3JCHCTBUEM MTYILCOBOM BOJIHBI.
CeHcop nomkeH ObITh 00ecrieyeH BO3MOKHOCTBIO KPETJIeHHs K OTyIIeyKe Majiblia YeloBeKa.

1 .
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Cencop Tun 3 He meHee 1 mT., o0ecreynBaeT BO3MOKHOCTD: PETHCTPALIMKA CUTHAIA
anexkTpokapanorpammsl (OKI') He nnBazuBHbIM ciocodbom; peructpauuu I, Il u Il orBenennii;
MOJIKJIFOYEHUS 3JIEKTPOJIOB K CEHCOPY C MOMOIIBIO COETUHUTEIbHBIX IPOBOJOB, 000PYIOBaHHBIX
TouchProof pazsemamu.

Cencop Tun 4 e menee 1 mT. o6ecreynBaeT BO3MOKHOCTD: PETUCTPALIMM CUTHAJIA KOKHO-
ranbBannyeckoil peakuuu (KI'P), peructpaius KOTOporo ocymecTBiseTcs Ha HOCTOSIHHOM TOKE;
MOJIKJIFOYEHUS K TeJly Y€JI0BEKa C IOMOIIBIO CYXUX JIEKTPOOB, MOAKIIOUYECHUE KOTOPBIX K CEHCOPY
OCYHIECTBIIsICTCS ¢ moMoIbio TouchProof passemos.

Cencop Tun 5 e menee 1 mt., o6ecrieunBaeT BO3MOXKHOCTb: PETMCTPALIMU CUTHAJIA SJIEKTPUUECKOM
aKTUBHOCTH Mo3ra (D3I") ¢ MOMOIIBI0 CYyXUX HEMHBA3UBHBIX 3JIEKTPOJOB; PErUCTpallui
NMEKTPUYECKON aKTUBHOCTH Pa3HbIX JOJIEH MO3Tra; MOIKIIOUEHHS 3JIEKTPOJOB K CEHCOPY C
MTOMOIIIBIO COEMHUTENBHBIX MPOBOIOB, 000pymoBaHHBIX TOUChProof passemamu; 3akperuieHus
JIEKTPO/IOB Ha IIOBEPXHOCTH I'OJIOBBI.

Cencop Tun 6 He menee | mrT., oOecreunBaeT BO3MOXKHOCTh: PETUCTPALIMU CUTHAIA KoJeOaHus
rpyaHoi kieTku (CeHcop JbIXaHus); ONpeaeSIeHUs YaCTOThI JbIXaHHUS.

YceTpoiicTBo /it cOopa JaHHBIX OT CEHCOPOB U Mepeiayl Ha EPCOHAIbHBIN KOMIIBIOTED
o0ecreyrBaeT BO3MOXKHOCTh cOOpa JaHHBIX OT MOAKJIIOYEHHBIX K HEMY CEHCOPOB U OTIPABKY

nony4yeHHbIX gaHHbIX Ha [1K. [Toxkmoyenne nentpanpaoro moayss k [1K ¢ momommpro USB-kaberns.

LenTpanbHBIM MOYJIb UMEET HE MeHee | 1IT,: ranbBaHuuecKyro n3osinuio ot 11K, [{enTpanbhbiii
MOYJTb 00€CTIeUunBaeT BO3MOXXHOCTh OJHOBPEMEHHOTO MOIKIIFOUEHHUS BIUIOTH 710 4 CEHCOPOB.
Kaxnprit u3 Bxogos LlenTpansHoro

MOJYJIS UMEET TATbBAHUYECKYIO M30JISIINIO0 (00ecTiedeHre MeKKaHaTbHOM rajJbBaHMUECK O
m3ossun). [logkmouenne cencopoB Kk LleHTpampsHOMY
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MOJIYJIIO OCYILIECTBIISIETCS C TOMOIIBIO CHEeIHATN3UPOBaHHbBIX pazbemMoB Tuna LEMO,
00eCTIeUNBAOIINX TPABUIBHOCTD MOIKITIOUSHUS pa3beMa M CHIDKAIONIUX PUCK CITy4alHOTO
KacaHHUs pa3beMOB TOKOMPOBOIALINX YaCTEH, a Takke 00eCIeUNBAIOIINX 3alIUTY OT
HECaHKIIMOHUPOBAHHOTO MOKIIOUEHHUS K TIPOU3BOJIBHBIM YCTPOHCTBAM.

Monyne «KHonkay He MeHee | mIT., 06ecrednBaeT BO3MOXKHOCTb: Pa3METKU PETUCTPUPYEMBIX
CUTHAJIOB U OTMEYATh HE MEHEE 3-X pa3JIMUHbIX KATETOPUU COCTOSIHUM.

YcTpoiicTBO, BXOIAIIEE B COCTAB 1aO0OPATOPHH, JOKHO 00eCreYnBaTh BO3MOXKHOCTh
pPErucTpaly apTePUATBHOTO J1aBJICHUS.

[IporpammHuoe obecnieuenue (nanee - [10). JlomkHo obecrieunBaTh BU3YAIU3AIMIO U

00pabOTKy PETUCTPUPYEMBIX CUTHAIIOB.

['maBHOE OKHO TPOTPaMMBI JJOKHO COCTOSITh U3 BKIAJI0K, KaXKIast U3 KOTOPBIX COAEPKUT Habop
rpadukoB, HEOOXOIUMBIX JJIsl 0TOOpakeHUs TpedyemMol nH(OpMaLIKK.

JloymkHa UMEThCA BKJIaAKa A1 OJHOBPEMEHHOTO MPOCMOTPA CUTHAJA CO BCEX CEHCOPOB,
OJIHOBPEMEHHO MOAKIIOYEeHHBIX K LleHTpanbHOMy Moy 0. T0 0OecrneuynBaeT BO3MOKHOCTh
MHOTOKaHAIbHOTO (TOIUrpaguuecKkoro) pexuma padoThl yCTPOCTBa.

Takoke JOMKHBI UMETHCS BKJIAJIKH JIJIs1 BU3yalIU3allii CUTHAIIOB oT cerncopo OMI', ®IIT", OKT', KT'P,
D0T, ceHcopa AbIXaHMs, KHOIMIKH; a TAaK)Ke MPOU3BOJIHBIX IPaUKOB, Ha KOTOPHIX BU3yaTU3UPYIOTCS
cnienu(uYHbIE I TOTO WM MHOTO CUTHAJIA BEJTHYUHBI.

[1O momxHO naBaTh BOZMOKHOCTh BU3YAIIM3allMU U 00PabOTKU PETUCTPUPYEMBIX

CUTHAJIOB, & UMEHHO:

- OMI': Bu3yanu3zauus CUrHajia, CieKTp CUrHaJla, aMIUTUTYIHbII TpUrrep

- OTII": Bu3yanu3anus CUTHaIa, CIIeKTpa CUTHaa, TaX0TpaMMBbI, TpaduK MysIbca
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Kpatkune npumepHbie TeXHU4YECKHE XaPAKTEPUCTHKH
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o01eodpa3oBarteiib
Hbl€ OPraHu3anuu),
e/l. H3M.

- OKT': Bu3yanu3anus CUTHAJA, TAXOTPAMMBI, rpaduK myabca

- KI'P: Bu3yanu3aius curaaia

- OOI': Bu3yanu3anms CUTHaNA, CIIEKTP CUTHAJIA, aMIUIUTYAa ajdb(a-puTMa, aMIUIUTy1a OeTa-puTMma.
- CeHcop /IbIXaHUs: BU3yaJln3allus CUTHANIA,

- Knonka: Bu3yanuszanus cCUrHaia pa3MeTKH

1O nomxHO UMETh BO3MOKHOCTb KacToMu3aluu U HacTpoiku 110 mis addexTuBHOrO
otoOpakeHust rpa)MKOB: HACTPOIKA IIBETa, BEIOOP MapaMeTPOB IS aHAIIN3a, BBIOOD
0TOOpakaeMbIX TpadUKoB,

MmacitabupoBanue rpadpukos. [10 10KHO UMETh BO3MOXKHOCTb 3alIUCH U BOCIIPOU3BEICHUS
PErUCTPUPYEMBIX CUTHAJIOB.

B03M0OKHOCTh HACTPOIKH MapaMeTpoB HIIBTPALUHN CUTHAJA C TIOMOIIBIO (PIIIBTPA HIDKHUX 9acTOT,
(GuIbTpa BEICOKUX YacTOT, IOJIOCOBOT0O (PUIBTPA, PEKEKTOPHOTO (PUIBTpA.

C nenpio ynoOCTBa aHATN3a CUTHAJIA, TOJDKHA UMETHCSI BO3MOYKHOCTD 3aITUCH

PETUCTPUPYEMBIX CUTHAJIOB B (paidi1, ¢ MOCIEAYIOIeH BO3MOKHOCTBIO X MOCIEAYIOIIErO
BocTipon3BeieHust B JaHHOM [1O (MMUTHpYS PETUCTPAIMIO CUTHAIA B PEXKIME PEATBHOTO
BPEMEHH).

B cocraBe: MeTonnveckne MaTepruaibl ISl YIATENS U 00YJIarOIUXCsl, OMUCAHNE TTOAKITIOYCHHS
CEHCOPOB J1a00paTOPHH, HHCTPYKLUH 110 Hcroib3oBanuio [10, onucanue nabopaTopHbIX U
MPAKTUYECKUX pabOT, KOTOPOE B TOM YHCIIE COJIEPIKUT MPE3SHTAMOHHBIC MaTEPHAIBI.
VYmakoBka/kopoOka 1abopaTopuu J0JDKHA 00€CTIeunBaTh YI00HOE XpaHEHHUE U COACPIKATh MOACKA3KU
JUIsL PacCHOJIOKEHHUSI CEHCOPOB U YCTPOICTB

nabopaTopuH il yA0OHOTO HCIIOJIb30BaHMS ITPET01aBaTeNIIMU U 00yJaroIUMUCS.
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KoJunuyecTBO equHHIL

Jid
Ne Haumenosanne KpaTkue npuMepHbie TeXHUYECKHE XaPAKTePHCTHKH NpOQHILHOro
000py10BaHuUs KOMILIEKTA
(MaJIOKOMILTIEKTH
bI¢
o01eodpa3oBarteiib
HBbIC opraﬂmaunn),
€. U3M.
KommuiekT 1715t u3y4eHust OCHOB JIEKTPOHUKU M POOOTOTEXHUKH
HaGop nosmkeH ObITh NpeiHA3HAYEH AJIS IPOBEACHHS YUEOHBIX 3aHATUH 1O 3JIEKTPOHHUKE U
CXEMOTEXHHUKE C IEJIbI0 H3yYeHHUsI HanOoJiee paclpoOCTPaHEHHOM 2JIeMEHTHO! 0a3bl, TPUMEHSIeMOI
JUIl MTH)KEHEPHO-TEXHUYECKOr0 TBOPUYECTBA YUALIUXCS U pa3padOTKU y4eOHBIX MOZEIeH poOOTOB.
HaGop nomKkeH mo3BoIsATh y4alIuMcsl Ha MPAKTHKE OCBOUTH OCHOBHBIE TEXHOJIOTHH
IIPOEKTUPOBAHUS POOOTOTEXHUYECKUX KOMIUIEKCOB Ha IIpuMepe y4eOHbIX Mojiesel poOoToB, a
TaKXXe U3YYUTh OCHOBHBIE TEXHUYECKHE PEIICHHUS B 00JIACTH KHOCPHETHYECKIX M BCTPAUBAEMBbIX
CUCTEM.
B cocraB koMIIIeKTa JOKEH BXOAUTh HA0OOP KOHCTPYKTUBHBIX 3JIEMEHTOB JUIsl COOPKH MakeTa
MaHMITYJIIHUOHHOTO POO0Ta, KOMIUIEKT METANINYECKUX KOHCTPYKTUBHBIX 3JIEMEHTOB 11 COOpKHU
MakeTa MOOMJIBLHOro po0oTa U T.11. B cocTaB KOMIIEKTa BXOAUT Ha0Op 3JIEKTPOHHBIX KOMIIOHEHTOB
JUISL U3Y4EHMS] OCHOB DJIEKTPOHUKHU U CXEMOTEXHUKH, a TAK)KE KOMIUIEKT IIPUBOJOB U JATUUKOB
OO6pa3oBarenbHbI HA00P | Pa3IMYHOTO TUMA TS pa3pabOTKH POOOTOTEXHUYECKUX KOMILJIEKCOB.
10 110 MEXAHUKE, B cocTaB KOMIIIEKTA JOKHO BXOAUTH: MOTOPBI C SJHKOJIEPOM - HE MEHEE 21IT, CEPBOIPUBOJL | e

MEXaTPOHHKE U
pPOOOTOTEXHUKE

00JIbI1I0H - HE MeHee 411IT, CepBONPUBO/] MaJIblif - HE MeHee 21T, UH(PpaKpacHBIN JATUUK - HE
MeHee 31T, yJIbTpa3ByKOBOU

JaTYUK - HE MEeHee 31UT, JaTYUK TEMIIEPaTyphl - HE MEHee 11T, JaTUMK OCBEIIEHHOCTH - HE

MeHee 11T, Habop IEKTPOHHBIX KOMIIOHEHTOB (PE3UCTOPHI, KOHIAEHCATOPbI, CBETOIUOAbI
Pa3IMYHOro HOMHHAJA), KOMILIEKT ITPOBOJIOB JUIsl OecriaeqHoro MpOTOTUIIMPOBAHUS, I1J1aTa
OecraeqyHoro MpOTOTUIIUPOBAHUS, AKKYMYJIATOP U 3apsAAHOE yCTPOUCTBO, . B cocTaB koMIekTa
JOJDKEH BXOJUTh POTrPaMMHPYEMBIi KOHTPOJLIEp, IporpamMmmupyemslid B cpene Arduino IDE wmu
aHAJIOTHYHBIX CBOOOHO paclpoCTpaHsIeMBbIX cpesiax pa3padoTku. [IporpamMmmupyeMsblii KOHTpoOILIEp
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HaumeHnoBanue
000py10BaHuUs

Kpatkune npumepHbie TeXHUYECKHE XapAKTEPHCTHKH

KoJunuyecTBO equHHIL
Jid) b
npoguiabHoro
KOMILJIEKTA

(MaJIOKOMILTIEKTH
ble
o01eodpa3oBarteiib
Hbl€ OPraHu3anuu),
e/l. H3M.

JIOJKEH 00J1a1aTh OPTaMU JUIsl MOAKIIOYEHUS [IM(PPOBBIX U aHAJIOTOBBIX YCTPONUCTB, MHTEpdelicamu
TTL, USART, I12C, SPI, Ethernet, Bluetooth wim WiFi.

B cocraB koMITIeKTa JOKEH BXOAUTh MOAYJIb TEXHUUECKOTO 3pEHHs], TPEICTABISAIONINNA cOO0M
BBIUUCIIUTENIEHOE YCTPOMCTBO CO BCTPOSHHBIM MHKPOTIPOIIECCOPOM (KOJI-BO siI€p - HE MeHee 41T,
4acToTa si/ipa He MeHee

1.2 I'Tu, o6wem O3Y - He meHee 512M0O, 00beM BCTPOCHHOH maMsTh - He MeHee 81°0),
MHTETPUPOBAHHON KaMepoil (MakCcUMalbHOE pa3pellieHne

BUJICONIOTOKA, TiepeaaBaeMoro 1o uatepgeiicy USB - ne menee 2592x1944 en.) m ontuyeckon
crucTeMoi. MoayJib TEXHUUECKOTO 3peHHsI JOJDKEH 00J1a1aTh COBMECTUMOCTBIO € Pa3IMUHbIMU
IpOrpaMMHUPYEMBIMU KOHTpOJIIepamMu ¢ ioMonnsio uatepdericos - TTL, UART, 12C, SPI,

Ethernet. Moaynb TeXHHYECKOT0 3peHUsI JOJKEH UMETh BCTPOCHHOE MTPOrpaMMHOE 00ecieyeHUe Ha
OCHOBE OTIEPAIMOHHON CUCTeMBI LiNUX, IO3BOJISIOIIEE OCYIECTBISTh HACTPOMKY CHCTEMBI
MAaIIMHHOTO 00y4YeHHs apaMeTPOB HEHPOHHBIX ceTel /71l 0OOHapYKEeHUsI 00BEKTOB, ONPEACTICHUS
UX MapaMeTpoB U JaibHeHen naeHTuGuKaum.

KommekT nomkeHn o0ecreynBaTh BO3MOKHOCTh U3YyYE€HHUsI OCHOB pa3padOTKU MPOTrPaMMHBIX

Y anmapaTHbIX KOMIUIEKCOB HHKEHEPHBIX

cucreM, pemieHuii B cdepe "MHTepHeT Bemielt", a Takke peleHuit B 001acTu poOOTOTEXHHUKH,
MCKYCCTBEHHOTO MHTEJUIEKTa ¥ MAIIMHHOTO O0YYCHHSI.
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12.

OO6pazoBarenbHBIA HAOOD
JUTSL U3YYCHUS
MHOTOKOMIIOHCHTHBIX
POOOTOTEXHUIECKHUX
CUCTEM U
MaHHITYJISIITUOHHBIX
po6oToB

OO6pazoBaTenbHbIN KOMIUIEKT JOJKEH OBITh MpeIHa3HaueH 1715 U3y4eHUs! pOOOTOTEXHUUECKIX
TEXHOJIOTHI, OCHOB HH()OPMAITMOHHBIX TEXHOJOTUH M TEXHOJIOTUI MPOMBIIICHHOM
aBTOMATHU3ALMH, & TAKKE TEXHOJIOTMI NPOTOTUIUPOBAHUS U aIJIUTUBHOIO ITPOU3BO/ICTBA.

B cocraB KoMIUIEKTa JOKHO BXOJUTH:

1) UHTenIeKTyalbHbIi CEPBOMOIYIIb C HHTEIPUPOBAHHON CHCTEMOM YIIpaBIIEHHUs, II03BOJISIOICH
00BETUHSATD CEPBOMOIYIIH JAPYT C IPYTOM IO MOCIIeI0BATEIbHOMY HHTEpdeiicy - He MeHee O1IT;
2) PoGOTOTEXHHYECKHIT KOHTPOJUIEP MOIYJIBHOIO THIIA, IIPEACTABIISIONINI cOOO0M OHOMIATHBIH
MHUKPOKOMIIBIOTEP C OTIEPallMOHHOM cucteMol LiNuX, o0beAnHeHHBIN ¢ ieprdepuiiHbIM
KOHTPOJJIEPOM C TIOMOIIBIO IJIAThl paciupenus. Po6oToTexHuuecKkuii KOHTPOJUIEP JOJIKEeH
YAOBJIETBOPSATH TEXHUYECKUM XaPAKTEPUCTHUKAM: KOJI-BO SIJIEP BCTPOEHHOTO MUKPOKOMITHIOTEPA - HE
MeHee 4, TaKToBast YacToTa sifjpa - He MeHee 1,2

1 mrr.
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HaumeHnoBanue
000py10BaHuUs

KpaTkue npumepHble TeXHHYeCKHE XapaKTePUCTHKH

KonuyectBo
eITMHUL JJIA
npo¢ujILHOrO
KOMILIEKTa
(MaJIOKOMILTIEKTH
ble
o01eodpa3oBarte
JIbHBIE
OpraHu3anuu),
e/l. M3M.

I'Tu, o6bem O3Y - He meHee 512 MO, nannuue unrepdeiicos - SPI, 12C, 12S, TTL, UART, PWM,

U (POBBIC ¥ aHAJIOTOBBIC MOPTHI JUISI MOIKIIFOYCHUS BHEIIHUX YCTPOKCTB, a Takoke WIiFi i Bluetooth
JUI1 KOMMYHMKAIIUK CO BHEIIHUMHM yCTpOHCTBaMU. POGOTOTEXHUYECKHI KOHTPOJUIEP JOKEH
obecreyrBaTh BO3MOXXHOCTh MPOIPAMMHPOBAHHUS C TOMOIIIBIO cpeacTB s13bikoB C/C++, Python u
cB00OIHO pacmpocTpanseMoii cpensl Arduino IDE, a taxoke ynpasieHHs MOJACTSIMA
POOOTOTEXHUYECKHMX CHCTEM ¢ TToMoIIbio cpeabl ROS.

3) BerunciuTenbHbIil MOYIIb CO BCTPOCHHBIM MHKPOKOHTPOJIIEPOM - He MeHee 11T, BeruucanrenbHbIin
MOJ1yJIb JOJDKEH 00J1a1aTh BCTPOCHHBIMH LIM(PPOBBIMU TOPTAMU - HE MeHee 1 21T U aHaJIOrOBBIMU
nopTamu- He MeHee 121uT. BeraucaurenbHbIi MOyl b 10JKEH 001a4aTh BCTPOSHHBIM MOJyJIEM
OecrnipoBoiHOM cBsi3u THa Bluetooth u WiFi aiist co3nanus anmapaTHO- IPOrPaMMHBIX PEIICHUHN 1
"'yMHBIX/cMapT"-ycTpOHCTB I pa3paboTKu perieHuil "MHTepHeT Bemeit".

BeraucimtensHbIi MOTYITh TOJDKEH 00J1a1aTh COBMECTUMOCTBIO ¢ Iepru()epUHHBIMU TIATAMA

AU MOZAKITFOUeHuUs K cetd Ethernet u moakiroueHus BHELIHEH CHIIOBOM HArpy3KH.

4) Monynb TEXHUUECKOTO 3pEHHS, MPEICTABISIONINNA CO00H yCTPOWCTBO Ha 0a3e BBIYUCIUTEIHLHOTO
MHUKPOKOHTPOJUIEPA U MHTETPUPOBAHHOM KaMepbl, 0OecreunBalollee paclio3HaBaHue NpocTeimmx
M300pakeH HAa MOJYJIE 3a CUET COOCTBEHHBIX BEIYMCIUTEILHBIX BO3MOXKHOCTEH - HE MeHee 11mT;
Monysab TEXHUYECKOT0 3pEHUs T0JKEeH 00eCieuuBaTh BOZMOKHOCTh OCYILIECTBISATh HACTPOUKY
aKcIo3uIuy, Oananca 6emoro, HSV cocrapnsromux, miomaan oOHapyKUBaeMoi 00JIacTi
n300pakeHus1, OKPYIIIOCTH OOHApYKUBaeMON 00JIaCTH U300pakeHus, IOJI0KEHNE 0OHAPY)KUBAEMBIX
o0yacTell OTHOCUTEINIBHO JIPYT JIpyra

MOI[y.TIB TCXHUYCCKOT'O 3pCHUS JOJDKCH UMCTh BCTPOCHHLIC PIHTCp(I)CﬁCBI -
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KonuyectBo
CAUMHUI JIA
Ne Haumenosanne KpaTkue npuMepHble TeXHUYECKHE XaPAKTEPHCTHUKH npogHILHOro
000py10BaHuUs KOMILJIEKTAa
(MaJIOKOMILTIEKTH
bI¢
o01eodpa3oBarte
JbHBIC
OpraHu3anuu),
€. U3M.
SP1, UART, 12C unu TTL ans koMMyHHUKAIMH IPYT ¢ APYTOM HIJIM BHEITHUMH YCTPOMCTBAMH.
5) KoMITJIeKT KOHCTPYKTUBHBIX 3JIEMEHTOB M3 METalIa il COOPKH MOJICIIH MAHUITYJISITOPOB - HE
MeHee 1mT;
6) KoMriekT 311eMeHTOB 11 COOPKH BaKyyMHOI'O 3aXBara - He MeHee 11T,
OO6pa3zoBaTenbHBIN POOOTOTEXHUUECKHI KOMIUICKT JOJKEH CoJlepKaTh HAaOOp OMOINOTEK TPEeXMEPHBIX
MOJeJIeH ISl TPOTOTUITUPOBAHUS MOJIeTIel MOOMIIBHBIX M MAHUMYJISIIIUOHHBIX POOOTOB PA3IMUYHOTO
Tumna. B coctaB KoMIUIeKTa JOMKHBI BXOJIUTh HHCTPYKIIMH U METOJIMYECKUE YKa3aHUsI 110 pa3paboTKe
TPEXMEPHBIX MOJIeNIeH MOOMIBHBIX pOOOTOB,
MaHUMYJISIUOHHBIX POOOTOB C PAa3TUYHBIMU THUIIAMU KHHEMATUKH (yIJI0Bas KHHEMATHKa, TIOCKO-
napajieNibHasi KHHeMaThKa, Jenbra-kuHematnka, SCARA wimn peryakHasi KHHEMaTHKa, miatdopma
Crroapra u T.11.).
O06pazoBaTenbHbI pOOOTOTEXHUUECKHI KOMILIEKT 10JKEH COJAEpKaTh MHCTPYKIIUH 110
MPOEKTUPOBAHUIO POOOTOB, MHCTPYKIIMU U METOAMKHU OCYIIECTBICHUS] HHKEHEPHBIX PacueTOB MPHU
MIPOCKTUPOBAHUY (PacUeThl HATPY3KHU U MOMEHTOB, pacueT MOIIHOCTH MIPUBOIOB, pACUET MapaMeTPOB
KHMHEMAaTUKH U T.11.), HHCTPYKIIMH 10 pa3pabOoTKe CUCTEM YIPaBIEHUS U MPOTPAMMHOT0 00eCTIeUeHUS
JUTS YIIpaBJeHUs: poOOTaMu, HHCTPYKIIMH M METOJUKH 110 Pa3pabOTKe CHUCTEM YIIPaBJICHUS C DJIIEMEHTaMHU
HCKYCCTBEHHOTO MHTEJIEKTa U MAIIMHHOTO 00YYEHUSI.
®opm-pakTop: HOYTOYK;
13 HoyT6yk Kectkas, HeoTKIIOYaeMas KJlaBuatrypa: Hannuue; Pycckas packinanka | e

KJIaBUATyphl: HaIMuue; Jluaronans skpaHa: He MeHee 15,6 nroiimoB; Paspemienue
skpana: He MeHee 1920x1080 nukceneit;
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HaumeHnoBanue
o00opyoBaHHA

Kparkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KonuyectBo
eTMHULL JAJIA
npo¢ujILHOrO
KOMILIEKTa
(MaJIOKOMILTIEK
THBIE
00meodpa3oBar
eJIbHbIe
OpraHu3anuu),
e/l. U3M.

KonuuecTBo snep npoueccopa: He MmeHee 4; KonnyecTBo MOTOKOB: HE MeHee §;

ba3oBas TakToBas yacroTa npoueccopa: He MmeHee 1 ['T'n; MakcumanbHas TakTOBasi 4acToTa
nporeccopa: He meHee 2,5 I'Ti; Kom-namsate nporeccopa: He MmeHee 6 MoOaiir;

O0BeM yCTaHOBIIGHHOM omepaTUBHOM maMsTH: He MeHee 8 ['0aiit; O0bem
MOJJIEP>KUBAEMOM ONIEPAaTUBHOM MaMsTH (A1 BOZMOKHOCTH PaCIIMPEHUs): HE MEeHee

24 I'GaliT;

O0wem HakormTens SSD: ne menee 240 I'GaiiT;

Bpewmst aBToHOMHOM paboThI OT OaTapen: He MeHee 6 4acoB;

Bec HOyTOyKa C yCTaHOBJEHHBIM aKKyMmyisTopoM: He Oonee 1,8 kr; Buemnuit
untepdeiic USB crannapra He Himke 3.0: He MeHee TpeX CBOOOTHBIX;

Buemnuit uarepgeiic LAN (ncnons3oBaHre Nepex0JHUKOB HE MPEAYCMOTPEHO): HATUYHE;
Hanunuune monyneit u untepgeiicon (MCNOIb30BARKEH OJIHUKOB HE MPEIYCMOTPEHO):

VGA, HDMI;
EE8021@=RU, O=IF

becnipoBoanas cBs13p Wi-Fi: Hannure ¢ mog

COBpPEMEHHEE;

Web-kamepa: nanmuuue; Manumnysnsrtop "
[TpexycraHOBIEHHAs ONEpallOHHAs CUCHg
oOecrneunBarolias paboTy pacnpocTpaHe

L0 BaTenLcK/IIﬂ}{T@Ne_@M I
) 6mecncwﬁx’

HpHJ’IO)KGHHfII HaJIM4HuC.
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