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OBOPYOBAHWVE ueHTpa 06pa3oBaHNs eCTECTBEHHO-HAYYHOM 1 TEXHONOrMYeCKO HanpaB/ieHHOCTeN «Touka pocta» F6OY COLL noc. KommyHapckuia

HanmeHoBaHue
o6opyfoBaHus

KpaTKure NpumepHble TEXHUYECKUE XapaKTepPUCTUKN

KonnyecTtso eguHnL
1A NpoguIbHOro
KOMM/IEKTa
(o6wieobpasoBaTtenb-
Hble opraHm3aumm,
He ABNSOLMECA Ma-
JIOKOMMJ1IEKTHbIM),

ef. u3m.
BA3OBAA (OBA3ATE/IbHAA YWACTD)
EcTecTBeHHOHay4YHas HanpaB/IeHHOCTb
ObecrneynBaeT BbIMO/IHeHMe NabopaTopHbIX PaboT Ha YpoKax no 61oornuM B OCHOBHOM LLKO/E 1 MpPo-
eKTHO-MCCNe0BaTe/IbCKOM AesATeNbHOCTM yyawmxes. Komnnekrauus: 5ecnpoBofHOM MynbTUAATUMK
no 61010rMK ¢ 6-10 BCTPOEHHLIMW JaTUYMKaMU:
JaTunk BNaXxHoCTn ¢ AnanasoHoM nsmepeHus 0...100%
JaTumK 0CBeLLeHHOCTM C Anana3oHoM M3MepeHus He yxe yem oT 0 go 180000 nk
Jatunk pH ¢ gnanasoHom nsmepeHus He yke yem oT 0 go 14 pH Jatyumnk TemnepaTypbl ¢ gua-
Nna3oHOM M3MepeHus He yxke vyem oT -20 o
+140C
JaTumK 3neKTponpoBoANMOCTU C AMana3oHamm n3mepeHus He yxxke yem ot 0 go 200 mkCm; ot O o
2000 mkCwm; o1 0 go 20000 MkCm
Linchposast naGopaTopus [aTunk TemnepaTypbl OKPY>KaroLLEen cpeabl C Anana3oHOM M3MEPEHMs He yxke Yem oT -20 o +40
1. no éuonorun (y4eHnye- AKCecCyapbl: o 3 wrT.
cKasi) Kabenb USB coeiMHUTENbHbI

3apaaHoe ycTpoicTBo ¢ kabenem miniUSB USB ApanTtep Bluetooth

4.1 Low Energy

KpaTkoe pykoBOACTBO MO 3Kcnyataumm Luhposoi naopatopun Lingposas Bugeokamepa ¢ Me-
Ta/1/IMYECKNM LLTATUBOM, pa3peLLeHmne He meHee 0,3 Mnukc

MporpammHoe obecrneyeHne

MeToanyeckme pekomeHgaumm He MeHee 30 paboT YnakoBKa




Konnyectso eguHunL,
In1s NPotnIbHONO
KOMIJIEKTA
HanmeHoBaHue (obLueobpasoBaTe/ibHbIE
Ne 06OpY/10BAHMS KpaTkune npumMepHble TeEXHNYECKUE XapaKTEPUCTUKN ﬁ;);aujmzi\;m“nvgn Tﬁ( EI\BII-
NAEKTHbIM),
ef. u3m.
Hanmure pycckos3bIYHOIO cariTa NoAaepyXKu, Hanmyme BUAEOPOIMKOB.
ObecrneynBaeT BbIMNOIHeHMe NabopaTopHbIX paboT MO XMMWUK Ha YPOKax B OCHOBHOM LLKO/e U Npo-
eKTHO-MCCNe0BaTe/IbCKOM AeATeNbHOCTM yyawmxes. Komnnekrauus:
BecnpoBoAHOW My/NbTUAATYUK MO XMMUK C 4-MSi BCTPOEHHbIMK AaTumkamu: Jatyumk pH ¢ guanaso-
HOM M3MepeHusa He yke yem oT 0 go 14 pH
[aTurK BbICOKOI Temnepatypbl (TepMONapHbIi) ¢ AranasoHoOM U3MepeHust He ke Yem oT -100 o
+900C
JaTumK 3neKTponpoBoANMOCTU C AMana3oHamm n3mepeHus He yxxke yem ot 0 go 200 mkCm; ot 0 o
2000 mkCwm; o1 0 go 20000 MkCm
[atunkK TemnepaTypbl NJATUHOBLIN C AManasoHOM M3MepeHns He yxxe YeMm oT -30 go +120C
OTaencHble faTYMKN:
[Jatunk onTuyeckor NnoTHocTM 525 HM AKceccyapbl:
Lvipposas nagoparopis Kab6enb USB coeiMHUTE/bHBbI 3 wr.

no Xmmun (yyeHunyeckas)

3apaaHoe ycTpoicTBo ¢ kabenem miniUSB USB ApanTtep Bluetooth

4.1 Low Energy

KpaTkoe pyKoBO/ACTBO N0 3KcnyaTaumm uudgposoii nabopatopmum Habop nabopaTtopHoOil 0CHa-
CTKM

MporpammMHoe obecrneyeHne

MeToanyeckme pekomeHgaummn He MeHee 40 paboT Hannume pyccKoasbly-

HOro caiTa noaaepXXkn Hannume BnaeoponKoB.




Konnyectso eguHunL,
In1s NPotnIbHONO
KOMIJIEKTA
Ne ggg'p“;'/i’é%‘ga?_'”m';e KpaTkune npumMepHble TeEXHNYECKUE XapaKTEPUCTUKN (%?)Uﬁggﬁmgzﬁ);maﬂb:;e
navwmeca Mmas10Kom-
NAEKTHbIM),
ef. u3m.
ObecrneynBaeT BbIMOJIHEHME 3KCNEPUMEHTOB MO TeMaM Kypca (m3nkn. Komnnekraums:
BecnpoBoAHOW MyNbTUAATYUK MO PU3MKE C 6-10 BCTPOEHHBbIMY AaTymkamu: LindpoBoit gaTtumk Tem-
nepartypsbl C AnanasoHoOM U3MepeHns He ke vyem oT - 20 go 120C
LinppoBoli faTunK abCoOMOTHOIO faBfieHns ¢ AranasoHoM u3mepeHus He yxke vyem ot 0 go 500
KlMa
JaTtunk MarHMTHOro nonsa ¢ AmanasoHoM M3mepeHus He yxke vyem ot -80 go 80 mTn
JaTumK HanpsXxXeHNa ¢ guanasoHaMy U3MepeHUs He yxKe Yem oT -2 o +2B ; oT -5 go +5B; o1 -10 go
+10B; o1 -15 go +15B
JaTunK ToKa He y)Ke yem oT -1 go +1A
[aTumnk akcenepomeTp C NoKasaTensimm He MeHee Yem: 2 g; +4 g; +8 g OTaenbHbIe YCTPONCTBa:
USB ocumnnorpad He MeHee 2 KaHasna, +/-100B Akceccyapbl:
Lingpposas nabopatopust | Kabenb USB coeanHUTENbHbII
3. no gusmke (y4yeHunye- 3apsgHoe ycTpoiicTeo ¢ Kabeniem miniUSB USB Apantep Bluetooth 4.1 3 WT.
CcKas) Low Energy KOHCTPYKTOp 4719 NPOBEAEHNSA IKCNEePUMEHTOB
KpaTkoe pykoBOACTBO N0 3KcnyaTaumm uudgposoii nabopatopum MporpaMmmHoe obecne-
yeHue
MeToanyeckme pekomeHgauum (40 paboT) Hannume pyccKos3bIYHOMO
calita nofaepXXkn Hanmuve B1geoposIMKoB.
KomnbloTepHoe 060pyaoBaHmne
4 HoyT6yK dopM-hakTop: HOYTOYK; 3w,




HanmeHoBaHue
o6opyfoBaHus

KpaTKure NnpumepHble TEXHUYECKUE XapaKTePUCTUKN

KonuuecTBo egnHUL, ANnst
NPOGUILHOIO KOM-
nnekTa
(obLLeobpasoBaTe/ibHbIE
opraHu3aLum, He siB-
NALLMECS MA/IOKOM-
NAEKTHbIM),
efl. U3M.

YKecTkas, HeOTKNHOYaeMas KasmaTypa: Hasmune; Pycckasa packnajka

KnaBmaTypbl: Hamume; uaroHanb sKpaHa: He meHee 15,6 AroiMoB; Pas-

peLLeHve 3KpaHa: He MeHee 1920x1080 nukceneit; Konnuectso saep

npoueccopa: He MeHee 4; KonnyecTso NOTOKOB: He MeHee §;

basoBasa TakToBas YacToTa npoueccopa: He MeHee 1 ['T'U;, MakcumManbHasa TakToBas
yactoTa npoteccopa: He meHee 2,5 I'TY,; Ksw-namATb npoueccopa: He MeHee 6

M6aiT;

OO6beM YCTaHOB/IEHHOW OMepaT1BHOW NaMsATU: He MeHee 8 6aliT; O6beM NoLAepPXKu-
BaeMoVi ornepaT1BHOM NaMsATH (415 BO3MOXXHOCTW pacLLUMpPeHNs): He MeHee 24 [6aiT;
O6beM HakonuTens SSD: He MeHee 240 [M6anT;

Bpemsi aBTOHOMHOW paboTbl OT 6aTapen: He MeHee 6 Yacos;

Bec HoyTOYyKa C YCTaHOB/IEHHbIM aKKyMYNATOPOM: He 60nee 1,8 Kr; BHeLWHWiA nHTep-
(heiic USB cTaHgapTa He Huxe 3.0: He MeHee Tpex CBOBOAHbIX;

BHewwHuin nHtepderic LAN (Mcnonb3oBaHme NepexofHUKOB He MpesycMOTPeHO):
Hannuue;

Hannume mopaynein n nHtepdeincos (MCnofb3oBaHMe NEPEXOAHVNKOB He NMPeayCMOTPEHO):
VGA, HDMI,

BecnposogHas cBasb Wi-Fi: Hannume ¢ nogaepxxkoin ctaHgapta IEEE 802.11n nnv coBpemMeH-
Hee;

Web-kamepa: Hanmnume; MaHUnynaTop "Mbllb": Ha-

Nnyue;

MpenycTaHOB/IEHHAA OnepauoHHas cUcTeMa C rpamMyeckUm nosb30BaTeIbCKUM UHTEp-
(heiicom, obecneymsatoLlas paboTy pacnpocTpaHeHHbIX 06pa30BaTe/bHbIX U 06LLECUCTEM-
HbIX MPUIOXKEHWIA:




Konnyectso eguHuL, ansd

NPoYUNBLHOr 0
KOMNeKTa
Ne Haumerosatie KpaTkune npumMepHble TeEXHNYECKUE XapaKTEPUCTUKN (0bueobpasoBaTenbHbe
o6opyfoBaHus opraHusauum, He sB-
nsAowyecs MasloKoMm-
NEKTHbIM),
efl. N3Mm.
Hannuue.
Tun yctporicTBa: MY ((hyHKUMKN NeyaTn, KONMPOBaHUS, CKaHMPOBaHKA); dopmat bymaru:
He MeHee A4,
5 M®Y (npuHTep, cKaHep, | LIBETHOCTb: YepHO-6enbiii; 1wt
' Konup) TexHonorna neyatu: nasepHas '
MakcumanbHoe paspeLleHme rnevaTn: He MeHee 1200x1200 Touek; NHTepdeicsl: Wi-
Fi, Ethernet (RJ-45), USB.
Bcero KomnnekTos
AJOMNO/THNTE/IbHOE OBOPYAOBAHUNE
EcTecTBeHHOHay4YHas HanpaBNeHHOCTb
4 Linpposas naboparopus | ObecrieumsaeT NpoBeAeHMe UCCef0BaHUA Mo (DYHKLNOHUPOBAHUIO 1wt

no usnonornu

YeNoBeYECKOro opraHnamMa. Komnnekraums: becnpoBoAHON MynbTUAATYMK




HanmeHoBaHue
o6opyfoBaHus

KpaTKure NnpumepHble TEXHUYECKUE XapaKTePUCTUKN

Konnyectso eguHuL, ansd
NPoYUNBLHOr 0
KOMIM/IEKTa

(o6ieobpaszoBaTenbHble
opraHuv3saumm, He siB-
NAOLWLMECA MaSIOKOM-

NEKTHbIM),
efl. U3M.

(NpothrNbHBIA YPOBEHB)

no (13noN0rnn ¢ 5-10 BCTPOEHHbIMM JaTymkamu: JaTumk aptepuanbHoro gasneHms (0...250
MM pPT. CT.)

[Jatuuk nynbca ¢ AuanasoHoM u3MepeHus He yxke vem oT 30 go 200 ya/muH Jatyumnk Temnepa-
TYpbl Tena ¢ AuanasoHoOM U3MepPeHNs He yXKe YeM oT +25 10

+40C

[aTtumnK 4acToTbl AblXaHUA C AManasoHoOM usmepeHns He yxxe yem ot 0 o 100 uukios/MUH
JaTunk yckopeHus ¢ nokasarenamn +2 g; +4 g; £8 g OtgenbHble yCT-

poWicTBa:

Jatunk KT ¢ grnana3oHOM n3MepeHns He yke yem oT -300 go +300 mB) AaTtumk pH ¢ guna-
nasoHoOM n3mepeHus He yxke yem ot 0 go 14 pH

Jatyunk cunomep ¢ AmanasoHoM U3mepeHns He yxxe yem ot -40 go 40 H Jatumk ocBeLleH-
HOCTW C AManasoHoOM M3mepeHns He yxxe yem ot 0 4o 180000 nk

AKceccyapbl:

Kab6enb USB coeiMHUTE/bHBbI

3apsaHoe ycTpoicTBo ¢ kabenem miniUSB USB Agantep Blue-

tooth 4.1 Low Energy KoHCTpYKTOp 415 NPOBeAeHNS 3KCnepn-

MEHTOB

KpaTkoe pykoBOACTBO MO 3Kcrnyataumm uudposori nabopatopum MNMporpaMMHoe obecrneyeHmne
MeToauyeckume pekomeHgaumm He MeHee 20 paboT Hannume pyc-

CKOSA3bIYHOI 0 caiiTa NoOALEePXXKM Hannume BUAEOPONKOB.
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Tun MyMKpockona: buonornyeckunini Hacaaka MMKpo-

cKona: MOHOKyNspHast HasHaueHue: n1abopaTopHbIi

MeTog nccnefoBaHuA: CBETIOe None MaTepuan ONTUKKU: ONTK-
4eCKoe CTeK/10 YBenyeHne MMKPoCcKona, Kpat: 64 — 1280
Okynapbl: WF16x

O6beKTUMBbI: 4X, 10X, 40xs (NOAMNPY>KMHEHHbIN) PeBonbBepHas ro-
NOBKa: Ha 3 06beKTNBa

Mwukpockon umgpoBoit Twvn NOACBETKN: 3€PKasIo UK CBETOAMO PacnonoXeHwe noa- 1w
CBETKM: BEPXHAA N HMXHAS MaTtepuan Kopnyca: MeTas
MpeameTHbIn cTONNK, MM: 90 ICTOUHMK NUTAHUS:
220 B/50 'y Ymcno meranmkcenen: 1
B Habop BX0AAT BeCbl labopaToOpHble 3M1eKTPOHHbIE 200 I, CNMPTOBKA
nabopaTopHas, BOPOHKa KOHMYeCKast, nasiovka cTeksHHas, npobupka Mx- 14 (10 wryk),
Ha6op OI'3 no xumuu CTakaH BbICOKMI ¢ HOCMKOM BH-50 ¢ MeTKoW (2 WTyKN), UANUHAP U3MEPUTENbHBIA 2-50-2 1w

(CTEKNSAHHBINA, C NPUTEPTON KPbILLIKON), WTaTUB /15 NPO6UPOK Ha 10 rHé3f, 3aKnum npobu-
POYHbINA, LWNaTesb-




HanmeHoBaHue
o6opyfoBaHus

KpaTKure NnpumepHble TEXHUYECKUE XapaKTePUCTUKN

Konnyectso eguHuL, and
NPoYUNLHOr 0
KOMIM/IEKTa

(o6ieobpaszoBaTenbHble
opraHuv3saumm, He siB-
NAOLLMECA MaSIOKOM-

NEKTHbIM),
efl. U3M.

noxeuka (3 WTyKKM), Habop PNakoHOB ANS XpaHEHNS PacTBOPOB 1 PeaKTNBOB (00beM (hiakoHa

100 mn - 5 KOMNIEKTOB MO 6 LWTYK, 06beM

(hnakoHa 30 M1 - 10 KOMMNJIEKTOB MO 6 LWTYK), UWINHAP U3MEPUTESNbHBIN ¢ HOCMKOM 1-500 (2 wTy-
Ku), cTakaH BbICOKMIA 500 MA (3 WTyKKM), Habop epLueit 4na MbiTbst Mocypbl (epLl 418 MbITbA NPo6K-
POK - 3 LUTYKK, epLl 419 MbITbSl KONG - 3 WTYKK), Xanat 6enblid X/6 (2 WTYKK), NepyaTkn pesnHoBbIe
XMMUYECKME CTONKME (2 LUTYKKN), OUKN 3aLUMTHbIE, nnbTPbl OyMaxkHble (100 WTYK), roptoyee ans
cnupToBok (0,33 n).

B coctaB Habop BXOAAT peaKTMBbI: a/IFOMUHWIA, XXene30, CONAHas K1CnoTa, MeTuIopaHX, heHongra-
NeviH, aMMMaK, NepoKcuz BoJopoaa, HUTpaT cepebpa 1 apyrve; B 06LLelt CIOXXHOCTY - 44 pa3niny-
HbIX BELLECTB,

NCMO/b3YeMbIX A/ COCTaB/IEHNS KOMIM/IEKTOB PeaKTUBOB MPW NPOBEAEHMIN 3K3aMeHaLMOHHbIX 3KC-
NePUMEHTOB MO KYPCY LUKO/IbHON X1MUW.

Y4ebHan nabopartopms
M0 HEMPOTEXHO/OT NN

B cocTaB BXoAT:

CeHcop Tun 1 He MeHee 1 WT., 06ecrneynBaeT BO3MOXHOCTb perncTpaumm CUrHana aneKTpuyecKom ak-
TUBHOCTU MbILLIL, (3N1eKTpOMMOrpaMMbl, M), Pernctpauus [o/KHa OCYLLECTBISETCA HEMHBA3UBHO,
CYXVMW 3neKTpodamn. Bo3MOXHOCTbIO KPEMIEHUS K PYKe YeoBekKa, YTo A0/DKHO aBaTb BO3MOX-
HOCTb PErncTpUpPOBaTh 3M1IEKTPUYECKYIO aKTUBHOCTM MbILLLbI B 061aCTW, HaJ, KOTOPOIA pacnonaraeTcs
KpenneHwue. [Mpu HanpsXxeHUn

MbILLLbI JO/MKHA BbITb 06ecrneyeHa BO3MOXHOCTb HabNOAEHNSA MYYHOCTM curHana (T.e. NPUCyTCT-
Bue OMI’), Nnpu paccnabneHnn MbllLbl - ee OTCYTCTBUE.

CeHcop Tun 2 He MeHee 1 WT., 06ecrneymBaeT BO3MOXHOCTb permcrpauuy curHana hoTonneTusmo-
rpaMmbl (PI1I7) oNTUYECKMM NyTeM, 3a CYHET N3MEHEHWNA OTPaXXEHHOMO OT KPOBEHOCHbIX COCYA0B CBe-
Ta, 06bEM KOTOPbIX N3MEHSETCS MO/ BO3AENCTBMEM NY/bCOBOMN BOSIHbI. CeHCOp J0/HKeH ObITb 06ec-
neyeH BO3MOXHOCTbHO KPEMIeHNs K NOoAYLLEYKe NanbLa YenioBeka.

1 wr.




HanmeHoBaHue
o6opyfoBaHus

KpaTKure NpumepHble TEXHUYECKUE XapaKTepPUCTUKN

Konnyectso eguHuL, and
NPoYUNLHOr 0
KOMIM/IEKTa

(o6ieobpaszoBaTenbHble
opraHuv3saumm, He siB-
NAOLLMECA MaSIOKOM-

NEKTHbIM),
efl. U3M.

CeHcop Tun 3 He MeHee 1 WT., 06ecrneymBaeT BO3MOXHOCTb: permcTpauuy curHana aneKkTpoKapamo-
rpammbl (OKIT) He MHBa3MBHLIM criocobom; peructpauyuu I, 11 v 111 oTBeAEHNIA; NOAKIHOYEHUNS 3N1eK-

TPO/0B K CEHCOPY C MOMOLLbHO COANHUTENbHBIX NMPOBOAOB, 060PYA0BaHHbLIX TouchProof pasbemamu.

CeHcop Tun 4 He MeHee 1 WT. 06ecneynBaeT BOSMOXHOCTb: PErMCTpaLmmn CUrHasna KoXxHo-raabsa-
Huueckol peakumm (KIP), permctpaums KOTOpPOro OCYLLECTBASETCA HA MOCTOSSHHOM TOKE; NoA-
KNHOYEHUS K TeNy YeN0oBeKa C MOMOLLIbHO CYXUX 3NEKTPOAOB, MOAKIHOUYEHME KOTOPbLIX K CEHCOPY
OCYLLEeCTB/IAETCA C NOMOLL b0 TouchProof pa3bemos.

CeHcop Tun 5 He MeHee 1 WT., 06ecrneymBaeT BO3MOXHOCTb: permcTpauuy curHana aneKkTpuyeckonm
aKTMBHOCTU Mo3ra (33I7) C MOMOLLbIO CyXMX HEUMHBA3MBHbIX 3/IEKTPOAOB; PErncTpaLmm anekTpuye-
CKOW aKTMBHOCTW pa3HbIX JO/Nel MO3ra; NOAKIHYEHUA 3M1IEKTPOLOB K CEHCOPY C MOMOLLbIO0 Coeau-
HUTENbHBLIX NPOBOAOB, 060pyA0BaHHbIX TouchProof pasbemamu; 3aKpenieHns 3N1eKTPOA0B Ha Mo-
BEPXHOCTU FOJIOBbI.

CeHcop Tun 6 He MeHee 1 WT., 06ecrneymBaeT BOIMOXHOCTb: perucTpauum curHana KonebaHus
rpygHon knetkun (CeHcop AblXaHus); ornpeaeneHns 4actoTbl AblIXaHuUs.

YCTpOCTBO 415 c60pa fAaHHbIX OT CEHCOPOB M Mepeaayn Ha NepcoHasibHbIA KOMMNbOTEP 06ecneyn-
BaeT BO3MOXKHOCTb c60pa AaHHbIX OT NOAK/IOUYEHHBIX K HEMY CEHCOPOB 1 OTNPAaBKY NONYYEHHbIX
AaHHbIX Ha MK. MoakntoyveHne ueHTpasbHoro moaynsa K MK ¢ nomowbro USB-kabens. LieHTpasib-
HbIA MOAY/b UMEET He MeHee 1 LWT,: raibBaHWYecKyto n3onsaumto ot MK. LieHTpanbHbIin Mogyb
obecrneymBaeT BO3MOXKHOCTb OZHOBPEMEHHOIO NMOAK/IKOYEHUSA BMNOTb 40 4 ceHcopoB. Kaxablii 13
BX0Z0B LIeHTpanbHOro

MOAYNA UMEET ra/ibBaHUYECKYHO N3018LMI0 (0becreyeHne MeXKkaHa/lbHOW ra/lbBaHUYeCKOoW 130N4-
unn). NMoAKIoYeHne CeHCopoB K LieHTpanbHOMY
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HanmeHoBaHue
o6opyfoBaHus

KpaTKure NnpumepHble TEXHUYECKUE XapaKTepPUCTUKIN

Konnyectso eguHuL, ansd
NPoYUNBLHOr 0
KOMIM/IEKTa

(o6ieobpaszoBaTenbHble
opraHuv3saumm, He siB-
NAOLLMECA MaSIOKOM-

NEKTHbIM),
efl. U3M.

MOAYNH0 OCYLLECTB/ISIETCS C MOMOLLBHO Cneumanm3npoBaHHbIX pasbemos Tuna LEMO, obec-
neynBatoLLMX NPaBuIbHOCTb MOAK/OUEHWS pa3beMa U CHDKAOLWMX PUCK CyYaliHOTO Kaca-
HMS pasbemMoB TOKOMPOBOAALLMX YacTeid, a TakKe 06ecnevnBatoLmx 3awmnTy 0T HeCaHKLMO-
HMPOBAHHOTO NOAK/THOYEHUSA K NPOM3BO/IbHBIM YCTPOMCTBAM.

Mogynb «KHOMKa» He MeHee 1 WT., 06ecrneymBaeT BO3MOXHOCTb: Pa3MeTKN PerncTpupyemMbix
CUIHa/I0B 1 OTMEYaTb He MeHee 3-X Pas/InyHbIX KaTeropumn COCTOSHUN.

YCTPOWCTBO, BXOAsLLEe B COCTaB 1abopaTopun, A0MHKHO 06ecneymBaTb BOSMOXKHOCTb Peru-
CTpaumun apTeprasnbHOro AaB/eHns.

MporpammHoe o6ecnieyeHmne (ganee - MO). omkHO obecneynBaTth BU3yanmn3aumto 1
06paboTKy perucTpmpyembiX CUrHaIoB.

["naBHOE OKHO NPOrpammMbl JO/HKHO COCTOATbL 13 BKNALOK, KaXas U3 KOTOPbIX COAEPXUT
Habop rpadkoB, HEOBXOANMbIX /19 0TOBPaXKEHNS TpebyeMo MH(opMaLMK.

[o/mKHa MMeTbCA BKIaKa Ans 04HOBPEMEHHOIO NMPOCMOTPA CUMHa1a CO BCeX CEHCOPOB, OAHO-
BPEMEHHO MOAK/IHYEHHBIX K LIeHTpasibHOMY MoAy 0. 3T0 o6ecneynsaeT BOSMOXHOCTb MHOIO-
KaHanbHOro (Monmrpagmnyeckoro) pexkuma paboTbl YCTPOMCTBa.

TakxXe JO/MKHbI UMeTLCA BKNaAKM A419 BU3yam3aunn CUrHanoB oT ceHcopos SMIT, ®I1IT, SKT,
KI'P, 93I7, ceHcopa AbIXaHWs, KHOMKW; a TakXKe NPOM3BOAHbLIX FPaiuKoB, Ha KOTOPbIX BU3Yasu-
3VPYIOTCA CreuuduyHbIe 41 TOro UK MHOTO CUMHANA BEIMYMHBI.

MO [O/MKHO AaBaTb BO3MOXHOCTb BU3yann3aummn 1 06paboTKmn perncTpmpyembix

CUrHaN0B, @ UMEHHO:

- OMI: BU3yanunsaums curHana, CnekTp CUrHana, amnauTyaHbIA TpUrrep

- OMI: BU3yanu3auma curHana, CnekTpa cUrHana, Taxorpammbl, rpaduk nysnsca
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HanmeHoBaHue
o6opyfoBaHus

KpaTKure NnpumepHble TEXHUYECKUE XapaKTepPUCTUKIN

Konnyectso eguHuL, ansd
NPoYUNBLHOr 0
KOMIM/IEKTa

(o6ieobpaszoBaTenbHble
opraHuv3saumm, He siB-
NAOLLMECA MaSIOKOM-

NEKTHbIM),
efl. U3M.

- OKI: BU3yanusaums curHana, taxorpaMmmsl, rpamk nynsca

- KI'P: Busyanusauns curHana

- 90I: BM3yann3aLms curHana, CnekTp curHana, aMnauTyga anbja-puTma, amnamTyga beta-
puTMa.

- CeHcCop AbIXaHus: BU3yannsaums curHana,

- KHoMKa: BU3yanusauus curHana pasmeTku

MO [O/MKHO MMETb BO3MOXXHOCTb KacToOMM3auun U HacTpoikm MO ans apheKTUBHOIo
0TOBpaXeHUA rpadinKoB: HaCTPOKKa LIBETA, BbIGOP NapameTpoB 4/1 aHanm3a, Bblbop 0To-
OpaxkaeMbIX rpafrKos,

MacLuTabmposaHue rpagmnkos. MO LOMKHO MMeTb BO3MOXKHOCTb 3amnmncu 1 BOCNpPOu3BeeHs
PErncTpupyembIixX CUrHa/I0B.

B03MOXXHOCTb HAaCTPOWKM NapameTpoB (PUbTPaLMM CUTHaA C MOMOLLLHO (PUbTPA HAXKHIMX
4acToT, PUNbTPA BbICOKMX YACTOT, MOIOCOBOTO (DM/IbTPA, PEXXEKTOPHOIO PUIbTPA.

C uenbto ynobcTea aHanmM3a cUrHana, f4o/MKHA MMETLCS BOSMOXKHOCTb 3amnucu perucTpu-
PYeMbIX CUTHa0B B (halif, C NOCNeAyHOLLEen BOSMOXHOCTbLIO UX MOCNeLYHLLEro BOCMNPO-
n3BefeHns B JaHHOM MO (MMUTUPYS perucTpaumio CUrHaia B peXXmme peasibHOro Bpe-
MeHN).

B cocTtaBe: MeToAM4ecKne MaTepuasibl 41 yYMTeNs 1 00y4vatoLLMXCs, OnnucaHne noaKtoYe-
HWS CEHCOPOB /labopaTopmK, MHCTPYKLMK MO UCNosb3oBaHuto MO, onncaHmne nabopaTop-
HbIX 1 MPaKTUYeCKNX paboT, KOTOPOE B TOM YMC/e COLEPXUT Npe3eHTaLMOHHble MaTe-
puasbl.

YnakoBKa/Kopo6ka nabopatopun Ao/mkHa 0becreunBath YA06HOE XpaHEHNE U COAEPXKaTb Noa-
CKa3KW [19 pacrnosioKeHns CEHCOPOB U YCTPOWCTB

nabopatopun 415 yLo6HOTro 1CNoNb30BaHWA NpenogasaTensaMy 1 obyvatoLmMmcs.

TexHonornyeckasa HanpaB/eHHOCTb




12

Konnyectso eguHuL, ansd

NPoYUNBLHOr 0
KOMMJIEKTa
Ne Haumerosatie KpaTkune npumMepHble TeEXHNYECKUE XapaKTEPUCTUKMN (0beobpasoBaTenbHbe
o6opyfoBaHus opraHmsaumm, He 8-
NALWMECA Ma/IOKOM-
NEKTHbIM),
efl. N3Mm.

KomnnekT gns n3yvyeHns OCHOB 3/1EKTPOHUKMN Y POBOTOTEXHNKMN

Hab6op fomkeH 6bITh NpegHasHayeH Ana NPoBeLeHNs YHeOHbIX 3aHATUIA N0 3NEKTPOHUKE U

CXeMOTEXHMKE C Lie/Iblo U3y4eHns Hanbosiee pacnpoCTpaHeHHOM 3/1eMEHTHON 6a3bl, NPUMEHSie-

MO /19 UHXKEeHEpPHO-

TEXHNUYECKOr0O TBOPYECTBA YUaLLMXCs U pa3paboTKm y4ebHbIX Mogenein poboTos. Habop Ao/mKeH

MO3BOJIATH YYaLMMCS Ha NPaKTUKe OCBOUTL OCHOBHbIE TEXHOJ/IOM MU MPOEKTUPOBaHWS poboTo-

TEXHUYECKMX KOMM/IEKCOB Ha NpumMepe y4ebHbIX Mojeneli pob0oToB, a TakKe U3y4nTb OCHOBHbIE

TEXHUYECKME peLLeHns B 06/1aCTU KMOEPHETUYECKUX 1 BCTPaUBaeMbIX CUCTEM.

B cocTtaB KoMnnekTa 0/HKEH BXOAUTb HA60P KOHCTPYKTUBHBIX 3/1eMEHTOB 15 COOPKM MaKeTa

MaHUNYNSALUMOHHOIO po60Ta, KOMMIEKT META/IIMYECKNX KOHCTPYKTUBHBIX 3/1EMEHTOB /11 coop-

K1 MakeTa MO6WbHOro po6oTa 1 T.M. B cocTaB KOMMeKTa BXOAMT HAbop 3M1EKTPOHHBIX KOMIO-

HEHTOB A1 3YUYEHUS1 OCHOB 3/IEKTPOHNKN N CXEMOTEXHWKM, a TaK)Ke KOMIMJIEKT MPUBOLLOB U

O6paszoBaTe/bHblil HAO0P | AATYMKOB Pa3IMYHOIO TUNa A5 paspaboTKN POOOTOTEXHUUYECKMX KOMIMNEKCOB.
10. Mo MexaHuKe, MexaTpo- | B cocTaB KOMM/EKTa JO/MKHO BXOAUTb: MOTOPbI C 3HKOLEPOM - HE MeHee 2LUT, CEPBONPUBOL, 1w,

HVKe N pO6OTOTEXHMKE

00/bLLION - He MeHee 41T, CepPBOMNPUBOL Masiblil - He MeHee 2LUT, MHPPaKPacHbIA AaTUuMK - He
MeHee 3T, YNbTPa3ByKOBOM

[AaTyVK - He MeHee 3T, AaTUMK TeMnepaTypbl - He MeHee 1T, aTUMK OCBELLLEHHOCTY - He
MeHee 1T, Habop 3M1IEKTPOHHbIX KOMMOHEHTOB (Pe3UCTOpPbI, KOHAEHCATOPbI, CBETOANOAbI
pas/IMYHOro HOMUHaA), KOMM/EKT NPOBOAOB /18 6ecnae4yHoro NPoOTOTUNMPOBaHWS, Niata
6ecrnaeqyHoro NPOTOTUNMPOBAHNSA, aKKYMY/IATOP U 3apsaHOe YCTPOCTBO, . B cocTaB koMniekTa
[O/MKEH BXOAWTL MPOrpaMMUpyemblil KOHTPOIEp, NporpaMmMupyemsiin B cpege Arduino IDE
W aHANIOMMYHBIX CBOOOAHO pacnpoCcTpaHsaeMblX cpefax paspaboTku. MporpaMMmpyemblili KOH-
Tponnep
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HanmeHoBaHue
o6opyfoBaHus

KpaTKure NnpumepHble TEXHUYECKUE XapaKTepPUCTUKIN

Konnyectso eguHuL, ansd
NPoYUNBLHOr 0
KOMIM/IEKTa

(o6ieobpaszoBaTenbHble
opraHuv3saumm, He siB-
NAOLLMECA MaSIOKOM-

NEKTHbIM),
efl. U3M.

[O/MKeH 061a4aTh MopTaMuy 4N NOAKIYEHUA LMGPOBLIX U aHA/IOr0BbIX YCTPONCTB, MHTEPdEi-
camu TTL, USART, 12C, SPI, Ethernet, Bluetooth nan WiFi.

B cocTtaB KoMnieKTa AO/HKeH BXOAUTb MOAY/b TEXHUYECKOTO 3peHust, NpeACTaBsoLWMIA cOBOM
BbIYMCIUTENIbHOE YCTPOMCTBO CO BCTPOEHHbIM MUKPOMNPOLLECCOPOM (KON-BO AAep - He MeHee
41T, YacToTa a4pa He MeHee

1.2 'Tu, 06bem O3Y - He MmeHee 512M6, 06beM BCTPOEHHOW NamaTh - He MeHee 8I76), nHTer-
PUPOBaHHOM Kamepoi (MakcMMasibHOe paspeLueHme

BWAEOMNOTOKa, NepeaaBaeMoro no uHtepgeicy USB - He MeHee 2592x1944 efl.) 1 ONTUYECKOM
cucTemoi. Mofynb TeEXHUYECKOT 0 3peHNs JOHKeH 06/1aaTb COBMECTUMOCTbLIO C Pas/inyHbIMU
NporpammmpyeMbIMy KOHTPO/IIEpaMn € MOMOLLLHO MHTepdelicos - TTL, UART, 12C, SPI,
Ethernet. Mogynb TEXHUYECKOTO 3peHUs [O/MKEH UMETb BCTPOEHHOE NPOorpamMmMHoe obecneve-
HVEe Ha OCHOBE OMNepauMoHHOM CUCTEMbI Linux, NO3BOAIOLLEE OCYLLECTBNATL HACTPOIKY CUC-
TeMbl MaLLUMHHOIO 06YYeHUs NapaMeTPoB HEMPOHHbIX CeTel Ans 06HapY»KeHUs 00BbEKTOB, Orl-
pefeneHns nx NapameTpoB 1 JasibHelLwen naeHTugrKaymun.

KomnnekT gomkeH obecneymsatb BO3MOXKHOCTb M3YUYeHUsi OCHOB pa3paboTKu nporpamm-

HbIX 1 annapaTHbIX KOMIM/IEKCOB MHXXEHEPHBIX CUCTEM, peLeHuin B cdhepe "IHTepHET Be-

L™, a Takke peLleHnin B 061acT poOBOTOTEXHWNKN, UCKYCCTBEHHOIO MHTE/IEKTa U Ma-
LUMHHOIO 06y4YeHus.
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12.

Ob6pasoBate/bHblil HAbop
QNS U3yYEeHUS MHOTO-
KOMMOHEHTHbIX PO60TO-
TEXHUYECKMX CUCTEM U
MaHUNYNSALUMOHHBIX PO-
6oToB

O6pasoBaTe/ibHbI KOMMIEKT LO/MKEH ObITb NPeAHa3HauYeH A/ist U3yveHUs PO60TOTEXHUYECKNX
TEXHO/IOM M, OCHOB MH(OPMALMOHHbIX TEXHONIOMMIA 1 TEXHO/IOTNIA NPOMbILLIEHHO aBTOMATW-
3aummn, a TakKe TEXHO/IOMMIA NPOTOTUNMPOBAHNSA U aAANUTUBHOIO NPOM3BOACTBA.

B cocTtaB KoMnnekTa A0/HKHO BXOAUTD:

1) NHTennekTyanbHbliA CEPBOMOAY/b C UHTErPUPOBAHHOM CUCTEMOIA YNpaBieHUs, NO3BOSAI0-
LLlein 06beANHATL CEPBOMOAYNN APYr C APYrOM No NocnefoBaTe/lbHOMY UHTEPMENCY - He Me-
Hee 6LUT;

2) POBOTOTEXHMYECKNIA KOHTPO/IEP MOAYNBbHOMO TUMa, NPeACTaBNAOLLMIA cO60I ogHONNAT-
HbIA MUKPOKOMIMbIOTEP C OMNepaLMoHHON cUCTeMO LinuX, 06beAMHEHHbIN C NepugepuiiHbIM
KOHTPO/IEPOM C MOMOLLBHO MaThl paclunpeHms. POG0TOTEXHUYECKUIA KOHTPO/IEP AOKEH
YLOBNIETBOPATH TEXHUYECKNM XapaKTepucTMKam: Ko-Bo fAep BCTPOEHHOrO MUKPOKOMMNbIOTEPa
- He MeHee 4, TaKTOBas 4yacToTa aapa - He meHee 1,2

1 wr.




15

HanmeHoBaHue
o6opyfoBaHus

KpaTKure NpumepHble TEXHUYECKUE XapaKTepPUCTUKN

Konnyectso eguHuL, ansd
NPoYUNBLHOr 0
KOMIM/IEKTa

(o6LieobpaszoBaTenbHble
opraHu3saumm, He siB-
NAOLLMECA MaSIOKOM-

NEKTHbIM),
efl. V3M.

Iy, 06bem O3Y - He MeHee 512 M6, Hannumne nHTepdeincos - SPI, 12C, 12S, TTL, UART,
PWM, umncpoBble 1 aHa10roBble MNOpTbl 419 NOAKNHOYEHNSA BHELLHMX YCTPOWCTB, a Takxke
WiFi nnun Bluetooth 4ns KOMMyHMKaLMK CO BHELLHUMMW YCTPOCTBaMM. POGOTOTEXHNYECKNIA
KOHTPOA/IEP [O/MKEH 06ecneynBaTb BOSMOXHOCTb MPOrpaMmMmMpoBaHmns C NOMOLLLbIO CPeACTB
A3bIKoB C/C++, Python 1 cBo604HO pacnpocTpaHsemoii cpefbl Arduino IDE, a Takke
yrpasneHust MoAensMm poboTOTEXHUYECKMX CUCTEM C NOMOLLbIO cpefbl ROS.

3) BbluncnmTensHblid MOAY b CO BCTPOEHHbIM MUKPOKOHTPOIIEPOM - He MeHee 1T, Bblunc-
NNTENbHbLIA MOAY/b A0/MKEH 06/1a4aTh BCTPOEHHbIMU LU(POBLIMM NOPTamMu - He MeHee 12T
1 aHa/I0roBbIMU MOPTaMU- He MeHee 12T, BbluncinTenbHbIA MOAYNb LO/MKEH 061aaaThb
BCTPOEHHbIM MOAYyneM 6ecnpoBoHoii cBsA3n Tuna Bluetooth n WiFi gns co3gaHus annapar-
HO- NPOrpPaMMHbIX peLLeHni 1 "yMHbIX/CMapT"-yCTPONCTB AN pa3paboTKM pelleHnin “IH-
TepHeT BeLeit”.

BbluncnnTenbHbliA MOAYNb LO/MKEH 06N1a4aTh COBMECTUMOCTBIO C NepudepuiiHbI-

MW nnaTamun 4ns NoAKNrYeHns K cetu Ethernet n NogkIOUYeHNS BHELLIHER CUio-

BOI Harpysku.

4) Moaynb TEXHUYECKOTO 3peHMs], NPeACcTaBNAOWMIA COBON YCTPOMCTBO Ha 6a3e BblUMCN-
Te/IbHOro MMKPOKOHTPO/I/1IEPa U MHTErPUPOBAHHON KaMepbl, 06ecneymnBatoLLee pacno3HaBa-
HVe NPOCTENLLMX N306PaXKEHNIA HA MOAY/IE 3a CHET COOCTBEHHbIX BbIYMCINTE/IbHBIX BO3MOX-
HOCTeMl - He MeHee 1wT; Mofy b TEXHUYECKOTO 3peHUs LO/MKeH 06ecrneynBaTb BO3SMOXHOCTb
OCYLLECTBNATb HACTPOMKY 3Kcno3numm, 6anaHca 6enoro, HSV coctasnsitowmx, naowlaam o6-
Hapy>X1Baemoil 0651acTu N306paXKeHNs, OKPYr0CT 06HapYX1BaeMol 061acTn N306paxe-
HKS, NONOXEHME 06HaPYXMBaeMbIX 061aCTeil OTHOCUTENBHO APYr Apyra

Mogy/nb TEXHUYECKOTO 3peHUS JO/MKEH UMETb BCTPOEHHbIE MHTEP(ENCHI -
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HanmeHoBaHue
o6opyfoBaHus

KpaTKure NpumepHble TEXHUYECKUE XapaKTepPUCTUKN

Konnyectso eguHuL, ansd
NPoYUNBLHOr 0
KOMIM/IEKTa

(o6LieobpaszoBaTenbHble
opraHu3saumm, He siB-
NAOLLMECA MaSIOKOM-

NEKTHbIM),
efl. V3M.

SPI, UART, 12C nnu TTL gna KoMMyHUKauun Apyr ¢ 4pyromM UM BHELLHUMW YCT-
poncTBaMMm.

5) KoMNIeKT KOHCTPYKTMBHbIX 3/IEMEHTOB M3 MeTasia 4ns coopKu MOAen MaHUnynsTopoB
- He MeHee 1T,

6) KoMniekT 3nemMeHTOB /15 CO0PKM BaKyyMHOIO 3axBaTa - He MeHee 1LuT.
ObpasoBaTe/ibHbli POOOTOTEXHUYECKUIA KOMIMIEKT LO/DKEH COAepXaTb Habop 6ubnmoTek
TPeXMepHbIX MOesNeid 41 MPOTOTUMMPOBaHNS MOLeeil MOOU/TbHBIX U MaHWUMYNALMOHHbIX
poB0OTOB pPa3NNYHOro Tuna. B coctaB KoMMeKTa A0/MKHbI BXOAWUTb MHCTPYKLMUW U METOAN-
YeCcKMe yKazaHusi No pa3paboTKe TPeXMEPHbIX Moaeneii MobubHbIX po60TOB,
MaHUNYNSALUMOHHBIX POBOTOB C Pa3/IMYHbLIMU TUNAMKN KMHEMATUKK (Yr1oBas KUHEMATUKA,
NAOCKO-NnapannenbHas KNHemMaTuka, genbta-kKnHematmka, SCARA nnv pbluaxxHas KnHematu-
Ka, nnatgopma CTroapTa 1 T.M.).

O6pasoBaTe/ibHbI POOOTOTEXHNYECKUIA KOMIMIEKT LO/MKEH COAEPXKaTb MHCTPYKLMM NO Npo-
eKTMPOBaHMI0 PO6OTOB, MHCTPYKLMMN 1 METOAMKM OCYLLECTBNEHUS MHXEHEPHbLIX PacYeTOB Npu
NPOEKTUPOBaHUN (pacyeTbl Harpy3kn 1 MOMEHTOB, pacyeT MOLLHOCTM NPUBOAOB, pacyeT na-
pameTpoB KMHEMATUKM W T.M.), UHCTPYKLUM MO pa3paboTKe CUCTEM YMpaB/ieHNs U NPOrpaMm-
HOro obecneyeHuns 415 ynpasieHNs po6oTaMu, MHCTPYKLUMM 1 METOAMKM MO pa3paboTKe cuc-
TeM YNpas/ieHUs C 3/leMeHTaMM UCKYCCTBEHHOTO UHTE/INIEKTA Y MALLMHHOTO 06YYeHNS.

Komnb

tOTEPHOE 060pyoBaHMe

13.

HoyTbyk

dopm-thakTop: HOYTOYK;

YKecTkas, HeOTK/NIOUaeMas KasmaTypa: Hasmune; Pycckasa packnajka
KnaBmaTypbl: Hamume; maroHanb sKpaHa: He MeHee 15,6 AtoiIMOB;
Pa3peLueHwue 3KkpaHa: He MeHee 1920x1080 nukcenei;

1 wr.
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HanmeHoBaHue
o6opyfoBaHus

KpaTKure NpumepHble TEXHUYECKUE XapaKTepPUCTUKN

Konnyectso eguHuL, ansd
NPoYUNLHOr 0
KOMIM/IEKTa

(o6ieobpaszoBaTenbHble
opraHu3saumm, He siB-
NAOLLMECA MaSIOKOM-

NEKTHbIM),
efl. U3M.

KonnyecTtso Agep npoueccopa: He MeHee 4; KonnyecTBo NOTOKOB: He MeHee 8;
basoBasa TakToBas YacToTa npoteccopa: He MmeHee 1 ['T'l; MakcumasibHas Tak-
TOBas YacToTa npotieccopa: He meHee 2,5 I'ML; Kaww-namaTb npotieccopa: He
mMeHee 6 MGaiT;

O6bem ycTaHOB/IEHHON OMepaTMBHOM NamaTh: He MeHee 8 M6aiiT; O6bemM noj-
[lep>XX1MBaAEMOi onepaTUBHON NaMATK (471 BO3MOXHOCTW PacLUMPEHNS): He Me-
Hee 24 [6alT;

O6bem Hakonutens SSD: He meHee 240 M6alT;

Bpemsi aBTOHOMHOW paboTbl OT 6aTapen: He MeHee 6 Yacos;

Bec HOyTOYyKa C yCTaHOB/IEHHbIM aKKyMYNATOPOM: He 6onee 1,8 Kr; BHewHMiA

nHtepderic USB ctaHaapTa He Hke 3.0: He MeHee Tpex CBOOOAHbIX;
BHewHWiA nHTepdeinc LAN (MCnonb3oBaHMe NePEXOAHNKOB HE NpeaycMoTpe-
HO): Hannuue;

Hannuve mogyneii n nHTepgeincos (MCrnonb3oBaHme NepexogHUKOB He npeay-
cMoTpeHo): VGA, HDMI;

BecnposogHas cBasb Wi-Fi: Hanmume ¢ nogaepxxkoit ctaHgapTa IEEE 802.11n
NN COBPEMEHHEE;

Web-kamepa: Hanmume; MaHUnynaTop "Mbllb": anuyue;
MpenycTaHOBEHHAs OMnepauMoHHas cuctTema ¢ rpagmyeckMM nosb3oBaTesb-
CKUM MHTEepdericom, obecneunsaroLLast paboTy pacnpocTpaHeHHbIX 06pa3oBa-
Te/IbHbIX 1 0OLLLECUCTEMHBIX MPUNOXEHWNIA: HaIMYKeE.




