OBECIIEYEHUS ®YHKIIMOHUPOBAHUS OEHT

IIpunoxxenwne 5

K Meroaugeckum pexoMeHmamsm

PEKOMEH/TYEMBbIiII MPUMEPHBIN IEPEYEHE

OBOPYIOBAHUS, PACXOIHBIX MATEPUAJIOB, CPEJICTB OBYYEHWS U BOCIIUTAHUSI JJIs1 CO3JAHMA 1
POB OBPA3OBAHUS ECTECTBEHHO-HAYYHOI !

TEXHOJIOTHYECKOM HAIIPABJEHHOCTEJ «TOYKA POCTA» B OBIIIEOEPA30BATEJLHBIX OPI'AHM3AIINAX,

PACIIOJIOKEHHBIX B CEJBLCKOM MECT

HOCTH 1 MAJIBIX TOPOJIAX

KonnuecrBo equuunn

(o6meodpasoBaTeasn Konnyecrro equnmiy
No HanmenoBanue bI€ OPraHH3AIHH, He (MaJIOKOMILIEKTHBIE
° KpaTkue npumepnble Texanueckune XaAPaKTePHCTHKH
obopynosanusn ABJISIONHECH o0meodpasoBaTenbHbIE
MAJIOKOMILICKTHBIMM) | OPraHu3amMu), €. M3M.
» €. M3M.
BA3OBASI (OBSI3ATEJILHAS YACTD)
EcTecTBeHHOHAYYHAS HANPABIEHHOCTE
ObecnieunBaer BLIMONHEHHE 71a00paTOpHEIX paboT Ha YPOKAX TIo
OMOIIOrHH B OCHOBHOI IKOJIE U ITPOEKTHO-HCCIICI0OBATENLCKON
JEATENbHOCTH YUAIMXCH.
Kommnexranus: BecnpoBoyHoi MyneTHIATYHK 10 GMOIOTHH ¢ 5-10
BCTPOEHHBIMH JTATYHKAMM:
JaT9uk BIaxkHOCTH ¢ qHanazosoM u3mepernus 0...100%
[udposas naboparopus | Jaruux OCBEIICHHOCTH C THANA30HOM H3MEPEHHA He yike YeM ot 0 10
L. 110 OHOIOTHH 180000 nx 3 mr. 2 wir.
(ygeHnueckasn) Hatunk pH ¢ quanaszonom H3MepeHUs He yxke yeM ot 0 mo 14 pH

Haryuk TeMnepaTypsl ¢ IMana3oHOM H3MEPEHUS He yxe 9eM oT -20 1o
+140C

JlaTumK TeMIepaTypsl OKpyKarolei cpemsl ¢ AUATAZ0HOM H3MEpEeHUs
He yxxe geM ot -20 go +40C

Axceccyapsr:

3apanHoe yeTpoiicTeo ¢ xabenem miniUSB




USB Ananrep Bluetooth 4.1 Low Energy

Kpartkoe pykoBoaCTBO 10 3KCIUTyaTaAm uudposoii 1aboparopun
Iudposas BuneOKamMepa ¢ METATHYECKUM LITTATHEOM, paspenieHue He
MeHee 0,3 Mmukc

[IporpammMHOe obGecnedenue

Mertomuueckue pexomMenanun e Medee 30 paboTt

YnakoBka

Hainaue pycckogssIqHOro caiita moamepkku, Hamudaue BHUIEOPOJIHKOB.

Hudposas maGoparopus
10 XUMUH (YIeHHYecKas)

ObGecrieqrBaer BEIoNHEHNE 1aGOPATOPHBIX PAGOT MO XMMHH Ha ypokax
B OCHOBHOM WIKOJIE M IIPOEKTHO-HUCCIIE0BATENBCKOM eSTENbHOCTH
YYaIMuxc.

Komrnexrams:

BecripoBoqHO# MyNbTHIATIHK IO XUMHH ¢ 3-Ms BCTPOCHHBIMH
JaTYHUKAMH:

Harank pH ¢ nuamasonom u3Mepenns ue yie yem ot 0 1o 14 pH
JaT4uK 3neKTPONpPOBOMMOCTH C AHANIA30HAMHE H3MEPEHHUA HE YIKe YeM
ot 0 10 200 MxCwm; ot 0 mo 2000 MxCw; ot 0 10 20000 MrCM

Jarduk Temrieparypsl ¢ IHaNa30HOM HU3MEpEeHHA He yKe ueMm ot -20 1o
+140C

OtnensHbIE TATYHKH:

JlaTumk onTHYECKO# MIOTHOCTH 525 HM

Axceccyapsr:

Kabene USB coepunuTensHbIii

3apsyHoe ycTpoicTBO ¢ Kabenem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

Kpatkoe pyxkoBozcTso no skcrnyaranuu uudpoBoii mabopatopuu
Habop naboparopHoit ocHacTkm

ITporpammuoe oGecnieyenme

Meronudeckue pekoMeHanuy He MeHee 40 pabot

Hammuaue pycckosssggoro caiita MOIIEPHKKH

Hammgue BHIeoponukos.

3 .

2 miT.

udposas nabopatopus
o $pusuxe
(ygeHHueckasn)

ObecneunBaer BHIIONHEHHE IKCIIEPHMEHTOB 110 TEMaM Kypca GU3UKH.
Komrmexranus:

BecrnpoBoIHOM MyIETHAATYHK 110 dusmke ¢ 6-10 BCTPOEHHBIMH
JaTYHKaAMH:

3 mr.

2 mIr.




Mudporoii AATINK TEMIEPATYPEI C JHAA30HOM H3MEPEHHS HE YiKE YeM
ot -20 mo 120C

[TudpoBoii maTuuk aGCONOTHOrO JABIEHHS ¢ QUANIA30HOM HU3MEpEeHHs
He yxke 9eM oT 0 mo 500 xIJa

JlaTunK MarHUTHOTO OIS C JHATIA30HOM H3MEPEHHSA HE YiKe 4eM oT -80
1o 80 mTn

HaT4uK HaNpsKEHHs ¢ UAa30HAMHA H3MEPEHHUS HE YIKe 4eM OT -2 J10
+2B; ot -5 1o +5B; ot -10 10 +10B; ot -15 1m0 +15B

JaTumk Toxa He yxe ueM ot -1 1o +1A

Jlar4uk akcenepoMerp ¢ IIOKa3aTeNsAMK He MEHee ueM: +2 g; +4 2,48 g
OtnenpHBle yeTpOCTBA:

USB ocmmnorpad me Menee 2 xagana, +/-10 B

AKceccyaper:

Kabens USB coempHuTENEHEIH

3apaaHoe ycTpoiicTBo ¢ kabenem miniUSB

USB Apanrep Bluetooth 4.1 Low Energy

KoucTpyKTOp JUIS IPOBENEHHS SKCIIEPHMEHTOB

Kparkoe pykoBOACTBO 110 SKCILTyaTanuu udpoBoii naboparopuu
ITporpammMuoe obecrieyenue

Meronuueckne pexomennanum (40 pabor)

Hanuume pycckosA3BIMHOrO caiiTa moaepIKKH

Hanuyue BHOEOPOIHKOB.

KomnuioTepuoe o6opyaopanue

4. Hoytbyx

@opM-(akTop: HOYTOYK;

Pazmep jmaronanu: He MeHee 15.6 moiiMoB;

Paspemenne axpana: Full HD, Quad HD unu Ultra HD;

O6muii 06seM yCcTaHOBIECHHON OMEpaTHBHON NAMATH: He MeHee 8
I'Gaiir;

MaxkcnmansHEL 00U moaepKHBAEMBIH 00BEM ONepaTHBHOI
naMmsTH: He MeHee 16 I'0aiiT;

O6nem SSD nakonmTens: He menee 240 ['6aiir;

becnpoBonnas case: Wi-Fi;

Komn4ecTso BeTpoeHHEIX B Xopiyc moproB USB: He Menee 2, u3
KOTOpEIX He MeHee 1 nomkuo 6siTh USB Bepcuu e Huke 3.0;
Paspemenne B36-kaMepsl, Mnmkcens: He menee 0.3;

3 .

2 mr.




Bcerpoennstit Mukpodom;

Knasuarypa ¢ packnankoii 1 MapKHpOBKO#t KIIaBHII
QWERTY/MLIYKEH;

Ilonnepsxxa crangapTor GecrpoBoHoit cBs3u: 802.11a/b/ g/n/ac;
IIpousBomuTensHOCTE MpoLeccopa (3HaueHHe nokasatens «CPU Mark
1o Tecty «Laptop & Portable CPU Perfomance»
http://www.cpubenchmark.net/laptop.html): He menee 5000 €IUHHII;
Hajuume MaHuIyISTOpa MBIIb B KOMIITEKTE: J14;

YcTaHOBIIEHHAs OTepalMOHHAs CHCTEMA ¢ TPaUuecKuM
I0JIb30BaTCIECKHM HHTEP(EHCOM, CBEIEHHA 0 KOTOPOM BKIIOYEHEI B
€/IMHBIH PeeCTp POCCHHCKMX IPOrPaMM JUIsl SIEKTPOHHBIX
BBIYHC/IMTENBHBIX MAIIKH B 0a3 JaHHBIX;

Y CTaHOBIEHHBIH MaKeT O(YHCHOrO NPOrpaMMHOTO 06eCeYeHH s,
COBMECTHMOI'0 € YCTaHOBJIEHHOMH OIIEPallHOHHOM CHCTEMOM, CBEICHHS O
KOTOPOM BKIIFOUCHBI B €IHHBIH PEECTP POCCHHACKUX MIPOrpaMM UL
9NEKTPOHHBIX BEIYHCIHMTENPHBIX MAIKH 1 0a3 JaHHBIX.

M®YV (mpunrep, ckanep,

Tun ycrpotictea: Muorodyskurnonanssoe yerpoiicreo (M®Y);
IIBeTHOCTH MeYaTh: YepHO-6ernas;
TexHonorns mevatu: sneKTporpapuueckas (Masepuas, CBETOIHO/HAN);

3. — @opmat neuatu: He MeHee Ad; 1 . 1 mr.
Tun ckarMpOBaHHS: NPOTSHKHBINA/MIAHIICTHEIH;
BosmoxHocTh ckaHupoBanus B hopMarax: He MeHee Ad:
Crnocob nomrrouenns: LAN, Wi-Fi, USB

AOHNOJHUTEJBLHOE OBOPYITOBAHUE

EcrecTBeHHOHAYYHAS HAIPABJIEHHOCTD
ObecrieunBaer BrIMoNHEHHE Ja0OPATOPHBIX PAGOT HA YPOKaX 110
OHOJIOTHH B OCHOBHOIH IIKONE U IPOEKTHO-HCCIIE0BATEILCKON
JEATENBHOCTH YYalIHXCH.
Kommnexranus: Becniposoauoii MYJILTHIATYHK 10 OHOMOTHHE C 5-10

Iudposas nmaboparopus

BCTPOCHHBIMH JaTYUKAMM:

s 1 10 6MoIOTHI 1 mrT. I mr.

(yaenuueckas)

JlaT4vK BaxHOCTH ¢ nuanazonoM uaMeperns 0...100%

JATYHK OCBEMEHHOCTH C IHANa30HOM H3MEPEHHS He yiKe 4eM oT 0 10
180000 nx

Hatauk pH ¢ nuanasonoM usmepenus He yxke 9em ot 0 10 14 pH
JlaT4nK TeMITepaTypEI ¢ AManasoHoM H3MEpEHHs He yke 4eM oT -20 110




+140C

JlaTauk TeMIIepaTyphl OKpyKAIOIIEH CPEIBI ¢ AUATIA30HOM H3MepeHus
He yke yeM ot -20 go +40C

Axceccyapsr:

3apaaHoe yeTpoicTBo ¢ kaberem miniUSB

USB Apantep Bluetooth 4.1 Low Energy

Kparkoe pykoBoacTBo 10 skcrryaTanmu K ppoBoii Taboparopun
[udpopas Bugeoxamepa ¢ MeTaTHYECKHIM ITATHBOM, pa3pelieHie He
Menee 0,3 Miuxkc

IIporpammuOEe 06ecnieueHne

Meronuueckue pekomenanuu ne Menee 30 pabort

VYnakoBka

Hann4ue pycckossbraHoOro caiita momepskku, Hamume BHIEOPOJIHKOB.

Iudposas maboparopus
IO XHMMH (YIE€HHYECKAN)

ObecneunBaeT BEIIONHEHHE T1a60PATOPHBIX paboT Mo XMMHUH Ha ypoKax
B OCHOBHOM LIKOJIE H IIPOEKTHO-HCCIIEA0BATEIbCKOM AeSTebHOCTH
YIalIHXCAL.

Komnnexranums:

becnipoBoqHOM MyILTHAATYHK 10 XHUMHAH C 3-M3 BCTPOEHHBIMH
JATYHKAMHU:

Hatauk pH ¢ nuanasoHoM H3Meperus He yxe uem ot 0 1o 14 pH
JlaT9uK 3MeKTPONpPOBOAUMOCTH ¢ AHATIA30HAMH HM3MEPEHHUS HE YKE YeM
oT 0 1o 200 MxCwm; ot 0 mo 2000 MxCwm; ot 0 10 20000 MKCM

Jatuuk TeMnepaTypel ¢ AUana3oHOM H3MEpPEHHA HE YKe yem oT -20 10
+140C

OTHaenbHbIE JaTYUKH:

Haruuk onTHyecko IOTHOCTH 525 HM

Axceccyapsr:

Kabenr USB coeguauTensHplii

3apsyiHoe yeTpoicTBo ¢ kabeneM miniUSB

USB Apanrep Bluetooth 4.1 Low Energy

Kpatkoe pykoBozcTBO 110 9KCIITyaTamu U poBoii 1aboparopuu
Ha6op naGoparopHoii ocHacTku

ITporpammHoe oGecrieuenne

Meroauyeckue pekoMeHIauy He MeHee 40 paboTt

Hamiraue pycckos3eiasoro caiita moymepxku

1 mrr.

1 @,




Hamuaue BHIEOPOIHKOB.

Iudposas maboparopus
1o (u3uKe
(yuenmueckas)

OGecneunBaeT BBIIONHEHHE SKCIIEPHMEHTOR TI0 TEMAM Kypca (pH3HKH.
Kommnexranus:

BecripoBonmoi MyneTHIATIHK 110 QU3HKE C 6-10 BCTPOSHHBIMH
JATIAKAMH:

[TupoBoii AaTIHK TEMITEPATYPEI C AHANA30HOM H3MEPEHHS HE YK€ YeM
ot -20 mo 120C

Ludposoii naT9nk aGCONHOTHOTO JABNEHHS C AHATIAZ0HOM HM3MEpEeHUs
He yxe 4eM oT 0 jro 500 kIla

HaT4iK MarHUTHOTO TIOJIA C JHANa30HOM H3MEPEHHUS He yxke yem ot -8()
0o 80 MTx

HaT4uk HanpspKeHus ¢ AHanasoHaMu H3MEPEHHS He YKe YeM OT -2 710
+2B; ot -5 g0 +5B; ot -10 g0 +10B; ot -15 mo +15B

Jatamk Toxa He yke gem oT -1 mo +1A

JlaTank akcenepoMerp ¢ IIoKasaTeNnsMH He MeHee ueM; +2 g; +4 g; 8 g
OtneneHbIe yeTpoiicTBa:

USB ocuunnorpad ve menee 2 xanana, +/-10 B

Axceccyapsl:

KabGens USB coepuuutensHulif

3apsimHOe yeTpoiCTBO ¢ Kabenem miniUSB

USB Anantep Bluetooth 4.1 Low Energy

KoHcTpykTop /U1s poBeAeHUs IKCIIEpUMEHTOB

Kparkoe pykoBozacTBo 1o skcrnyaramum nuposoii naboparopun
IIporpammHoe oGecredenne

Meronuyeckue pexomeranuu (40 pa6or)

Hanuuue pycckosssrasoro caiita moamepxku

Hanuuue BUICOPOIHKOB.

1 mr.

Hudposas naboparopus
10 (pU3HOTOTHH
(npoduiIBHEL YpOBEHE)

O6ecne4nBaer nmpoBeeHHE HCCIICIOBAHMS 110 (YHKLIHOHHPOBAHHIO
1enoBeyeckoro opranusma. Kommiexramus: Becniposogaoit
MYNBTHIATIHK 0 (QU3HOIOTHH C 5-0 BCTPOECHHBIMH JATIHKAMH:
Hataux aprepuansroro gasnemus (0...250 MM pr. cT.)

Hat4uk mynsca ¢ Mana3oHOM H3MepeHHs He ke yeM ot 30 10 200
yI/MuH

JaTynK TeMIepaTyphI Tea ¢ HANa30HOM H3MEPEHHA He YIKe YeM OT
+25 mo +40C

1 .

1 .




JaT4MK JacTOTHI JBIXAHHA C JHATA30HOM H3MEPEHHUA He YKe ueM oT ()
mo 100 murno/MuH

HaT4nk yckopenus ¢ nokasarensamu £2 g; +4 g;£8 g

Otpenerble yeTpoiicTra:

Hatunx OKI" ¢ quanazonom usMepeHus He yxe 9eM oT -300 mo +300
MB)

HaT4uK caomep ¢ MManasoHOM H3Mepenus He yike dem ot 0 1o 40 H
JlaT4HK OCBEIIEHHOCTH C /IHANa30HOM H3MEPEHHS He yoKe geM ot 0 10
180000 nx

Axceccyapsr:

Kabens USB coequauTEIHLEEIH

3apsamHoe ycTpoiicTBo ¢ kabenem miniUSB

USB Apanrrep Bluetooth 4.1 Low Energy

Kparkoe pykoBoacTBo 110 skcrutyaramum mudposoii 1ab0paTopHu
[Tporpammuoe obecnieuenue

Meronuyeckue pekoMeHIamHH He MeHee 20 pabot

Hammane pycckosissiasoro caiita nommepskku

Hammuwne Bumeoponukos.

[udposas maboparopus
I10 3KOJIOTHH

OGecrnieunBaer mpoBeeHre Y4e6HOTO SKOIOTHIECKOTO MOHHTOPHHTA
HHCTPYMEHTANLHBIMU MeToxamu. Habop npuMeHsieTcst ipu H3yueHun
SKOJIOTHH, OHOJIOTHH, XHMHH, TeorpabHy U IPHPOIOBEACHHUS, a TAKKE
ATt UHAMBAYANBHBIX UCCIEA0BAHUSA U IPOEKTHOH NeATeIBHOCTH
WKOMBEHMKOB. Kommnekrarms: Becnposoquoii MyIsTHAATYHK 1O
9KOJIOTHYECKOMY MOHHTOPHHIY C 8-10 BCTPOEHHBIMH JATUHKAMH:
JlaT4HK HUTpaT-HOHOB

JlaTaMK XJI0pHI-HOHOB

Hatauk pH ¢ nuanasoHoM usMepeHus He yxe 9em ot 0 10 14 pH
Haruuk BraxnocTy ¢ quanasonom usmepenus 0...100%

HaT4HK OCBEMEHHOCTH ¢ NHAIIA30HOM H3MEPEHHA He ke ueM ot 0 110
180000 nx

JIaT9HK TeMNepaTyphl ¢ IHAA30HOM H3MEPEHHS He yke yeMm ot -20 o
+140C

JaTumK 3NEeKTPONPOBOIUMOCTH C JHATIA30HAMH H3MEPEHHUS HE YKE YeM
o1 0 mo 200 MxCwm; ot 0 mo 2000 MKCwMm; ot 0 go 20000 mxCwm

JaT4uK TeMIepaTyphI OKpyXaromIeH Cpejibl ¢ IHATIA30HOM H3MEPEHHs

1 mr.

1 1T,




He yxe 9eM oT -20 xo +50C

OrnenpHble TaTINKH U MyTETHAATIAKH:

JlaT4uk 3ByKa ¢ DyHKIMEN HETErPHPOBAHUS ¢ MHATAZ0OHOM U3MEpEHUS
9acToT He MeHee 9eM oT 50 I'u mo 8 xI'm;

HaTaHK BIaXXHOCTH OYBHI C UAIA30HOM U3MEPEHUS He ke yeM oT (
1o 50%

MaTduK OKHCH YTIIeposa ¢ AMana3oHOM H3MEpEHHS He yxe geM ot 0 o
1000 ppm

MynbTHAATINK ONITHYECKOH IIOTHOCTH B MYTHOCTH CO BCTPOCHHBIMH
JaTIHKaAMU:

Harunk ontudeckoi mrornoct 470 1M ¢ MUana3oHoM u3MepeHus or 0
mo2D

HaT4iK onTHYecKOH IIOTHOCTH 525 HM ¢ AHANa30HOM u3MepeHus or 0
102D

HaTank onTHYeckol mwIoTHOCTH 630 HM ¢ THANA30HOM u3mepenus or 0
mo2D

JlaT4uK MyTHOCTH PacTBOPOE C {HAIA30HOM usMepenus ot 0 mo 200
NTU

Axceccyapsr:

KaGens USB coenuuurensasiii (2 mr.)

3apagHoe ycTpoiicTro ¢ kabenem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

CrepixeHp 118 3aKPEIUICHMS JATYHKOB B IITATHEE

Kpatkoe pykoBozncTso no skcruryaramun uudposoii maboparopuu
ITporpammMHOe obecneyenue

Meronuueckue pexoMmennanmm He Menee 20 pabot

Ynakoska

Haimiaue pycckos3sIMHOIO caiiTa noepikKy, Hanuune BHIEOPOJIMKOB.

Muxpockorr uudpopoii

Tun Mukpockomna: Guosoruueckmii
Hacazka MuKpockona: MOHOKyISpHast
Hasnayenne: naGoparopHsiii

Meton uccneioBaHus: CBETIIOE TIONIE
Marepuai oNTHKH: ONTHYECKOE CTEKITO
YBenuyeHHne MUKpockona, Kpat: 64 — 1280
Oxymnsapsr: WF16x

1 .

1 mT.




O6sexTuBsl: 4x, 10x, 40xs (moanpyKXHHEHHEIH)
PeronpBepHas ronoska: Ha 3 00beKTHBA

THII IOACBETKH: 3€PKAIO MITH CBETOHO
Pacrnionoyxenne MOACBETKY: BEPXHAS M HIKHSASL
Marepuan xopmyca: MeTasmn

IIpenmeTHsIi cTomuk, MM: 90

Hcroynnk muranus: 220 B/50 iy

Yucnao Meranukcenei: 1

Habop OI'D o xumun

B nHabop BxojaT Beck maGopatopHsie anexrporasie 200 T, CIMPTOBKA
1nabopaTopHas, BOPOHKA KOHIYECKas, NATOUKa CTEK/ITHHASL, npobupka
ITX-14 (10 mrTyk), cTakan Beicokmii ¢ HocukoM BH-50 ¢ MeTkoit 2
IITYKH), IHIMHIP H3MEPHTENbHEIH 2-50-2 (CTeKIAHHEIH, ¢ NIPUTEPTOIH
KPBIIIKO¥), INTaTHB 17151 poOupox Ha 10 THE3 N, 3auM IPOOUPOYHETH,
mmaTenb-IoKedka (3 mTykH), Habop GIaKOHOB NI XpaHEHHs
PacTBOpOB U peakTHBOB (00beM (akona 100 M - 5 KOMIUIEKTOB 110 6
WTYyK, 00BeM ¢naxona 30 mi - 10 KOMIIEKTOB 0 6 mTyK), IHJIMHID
H3MEPHTENBHBIA ¢ HocukoM 1-500 (2 mTykH), cTakaH BeICOKH 500 M1
(3 mryxw), Habop epimei Wt MEITES MOCY/IBI (€I UL MEITHS
NPOOHPOK - 3 MTYKH, EPII IS MBITHS KOO - 3 IITYKH), XanaT 6eslit
X/6 (2 ITYKH), IEPYATKH PE3HHOBBIE XHMUYECKHE CTOMKHE (2 mryxwm),
OYKH 3aNIHTHEIE, HibTpel Gymakasie (100 mryk), roprodee must
cnuptoBok (0,33 ).

B cocrae Habop BXOAAT PEAKTHUBEL: ATIOMHHHUIA, JKeNe30, CONAHAS
KHCIIOTa, METHIIOPAHIK, PEHON(TaNeHH, aMMHaK, TIEPOKCH BOIOPOJIa,
HHUTpAT cepedpa u APyTHE; B 0BIEH CI0KHOCTH - 44 pa3nHYHEIX
BCIICCTB, HCIIONB3YEMBIX /Il COCTABIIEHHS KOMILIEKTOB PEAKTHBOB TIPH
IPOBEJCHUH JK3aMEHAHOHHBIX SKCIIEPUMEHTOB 10 KYPCY IIKOIBHOMN
XHMHH.

1 m.

1 mr.

VYuebnas nabopaTtopus
10 HEHPOTEXHOTOTHI

B cocTaB Bxomar:

Cencop Tun 1 He Menee 1 wT., 0GeCIICYHBAET BO3MOIKHOCTE
PETHCTPALIMK CUTHATIA JIEKTPUIECKOM aKTHBHOCTH MBIIIIL]
(amextpomuorpammser, IMI). Perucrpanus nonKHa OCYILECTBISAETCS
HEHHBAa3HBHO, CYXHMH 3JIEKTpoaMu. JoikHa HMeThCS BO3MOMKHOCTD
KPEIUIEHUS K PYKE YEeI0BeKa, YTO JODKHO JaBaTh BO3ZMOMKHOCTE
PCTHCTPUPOBATE ANEKTPHICCKYH0 AKTHBHOCTH MBIIIIIBI B 00JACTH, HaJl

1 1.

1 .




KOTOpO# pacrionaraercs Kpemiexne. IIpi HanpsykeHHH MBINIIE JOIDKHA
OBITE 0OecneueHa BO3MOKHOCTS HAGIONCHHS IYIHOCTH CUrHANA (re
npucyreTBHe SMI'), IPH paccIabeHHy MBI - €€ OTCYTCTBHE.
Cencop Tun 2 He Meree 1 mT., o6ecrieunBaeT BO3MOKHOCTD
perucTpanuu curuana QoromnerusmorpamMmsl (OIIT) onrHueckum
IIyTeM, 32 CI€T M3MEHEHHUS OTPAXKEHHOTO OT KPOBEHOCHEIX COCYIOB
CBeTa, 00BEM KOTOPBIX H3MEHSACTCS IO BO3EHCTBHEM MyIbCOBOM
BONHEL. CeHCOp H0JDKeH OBITh 00eCIIeueH BO3MOKHOCTRIO KPEILICHHS K
NoJyleyke Majiblia YeIoBeKa.

Cencop Tun 3 He Menee 1 mT., 0GecneYnBacT BO3MOKHOCTD
PErucTpaluyu CUrHana snekrpokapauorpamMmel (OKI) He HHBa3HBHBIM
crocobom, peructpauuu I, II u 111 orBenenmi.

Cencop Tun 4 He Meree 1 mT. obecneInBaeT BO3SMOKHOCT:
PCrUCTpalliy CHTHAIIA KOXKHO-TallbBaHngecKkoi peakiuu (KI'P),
perucrpanus KOTOPOTo OCYIIECTBIAETCSA Ha OCTOAHHOM TOKE;
MOAKITIOICHNS K TETy YENOBEKa C IOMOMIBIO CYXHX JIEKTPOIOB.
Cencop Tun 5 He Menee 1 wIT., 06eCEYHBACT BO3MOKHOCTD:
PETHCTPANMH CHI'HATA JNEKTPHIECKOH akTHBHOCTH Mo3ra (93T) ¢
IIOMOIIBIO CYXHX HEHHBA3HUBHEIX 3JIEKTPOIOB; PEIUCTPALIHH
SIIEKTPUYECKOHM aKTHBHOCTH PAa3HEIX J0Jei MO3ra.

Cencop Tun 6 He Menee 1 mr., 06eCnEYHBAET BO3MOKHOCTD:
perucTpanuu curHana xonebanus rpyauoi kinerku (Cencop msIxamms);
ONpENEIEHUS YACTOTHI JbIXAHHS.

YCTpolicTBo Anst c60pa JAHHBIX OT CEHCOPOR M IEPeadH Ha
TICPCOHAIBHEIH KOMIIBIOTEP 00ECIEYHBACT BO3MOXKHOCTE CGOpa JaHHBIX
OT NOAKIHOYEHHBIX K HEMY CEHCOPOB M OTIPABKY [OJYYEHHBIX JAHHBIX
Ha IIK. ITonxmroueHue HEeHTpaIbHOro Monyns k IIK momxso
OCYIIECTBIAATECA ¢ moMompro USB-kabens. Yerpoiictso s c6opa
A@HHBIX TOJKHO HMETh IaJIbBAHHYECKYIO H30Ismuio ot I1K,
obecreunBaTh BOSMOKHOCTS OTHOBPEMEHHOTO TIOAKIIOUEHHUS BIVIOTH 10
4 cercopos. Kaxelit 13 BX0m0B YeTpoiicTsa s cOopa maHHBIX
JOJDKHO MMETh TaTbBaHHYECKYIO H30JIAIHIO (0OecnedeHue
MeKKaHaIbHOH rajIbBaHHYISCKOH u3onanuHn). [Moakmrouenue CEHCOPOB K
Yerpo#cTey 11 c60pa JaHHBIX OCYIIECTBISETCS ¢ ITIOMOIIBIO
CICHHATH3HPOBaHHbIX pasheMoB Tuna LEMO, oGecreynraronmux




NpaBUIBHOCTE MOAKIFOYEHHS Pa3heMa i CHIKAOLINX PUCK CIYYaitHOro
KacaHHA pa3beMOB TOKOIPOBOISINMX JacTell, a TaroKe
00eCIIeYMBAIOIIMX 3AIUTY OT HECAHKITHOHMPOBAHHOTO MOMKTIOYCHHS K
IIPOU3BOJILHEIM YCTPOMCTBAM.

Monyns «Kronka» He Meree 1 mrT., 06ecrednBaeT BOZMOKHOCTD:
Pa3METKH PErHCTPHPYEMBIX CHIHaI0B. KomudecTBo pasmeuaeMbix
COCTOSHMH CHTHANA JIOJKHO OBITh He MeHee 3-X pa3iHyHbix KaTerOpHIi.
YCTpOHCTBO IS perncTpaliy apTepHansHOro TaBIeHHs He MeHee |
IIIT.

Meromiaeckoe mocobue, KOTOPoe 10IKHO coJiepikath He Meree 30
11a00PaTOPHBIX/TPAK THIECKUX/ IEMOHCTPALHOHHEIX pabor.

Texnonornyeckas HanpaBJEHHOCTDH

Ob6pasosarensubIit
KOHCTPYKTOP JUist

9. TIPAKTUKH OJIOYHOTO
IPOrpaMMHUPOBAHHS C
KOMIUIEKTOM JaTYHKOB

Pobororexamaeckuii HaGop npenHa3HayeH i H3Y9YEHHS OCHOB
POOOTOTEXHUKH, JIETAlleH, Y3/I0B H MEXaHH3MOB, HEOGXOUMBIX I
CO3/1aHHsI POOOTOTEXHHYECKUX YCTPOHCTB.

Habop npepncrasnsger coboit koMmiext CTPYKTYPHEIX 3JIEMEHTOB,
COCTMHUTENBHBIX 3JIEMEHTOB U 3JIEKTPOTEXHHYECKHX KOMIIOHEHTOB.
Habop nospomser npoBomUTs SKCIEPUMEHTHI IO npeaMery pusuka,
CO31aBaTh M IPOrPaMMHPOBATE COOUpPaEMbIe MOJIENH, U3 KOMIIOHEHTOB,
BXOIAIIMX B €I'0 COCTaB, pab0ouMe MOJEN MOOHIBHBIX H CTAIMOHAPHBIX
POBOTOTEXHHYECKUX YCTPOHCTB ¢ aBTOMAaTH3UPOBAHHBIM YIPABJICHUEM,
B TOM YHCJI€ Ha KOJIECHOM M T'YCEHHYHOM XOJY, 4 TakKe KOHCTPYKI[UH,
OCHOBaHHBIX HA UCMONB30BAHMY PA3TMYHEIX BUIOB Mepeaay (B TOM
UHCIIE YEPBATHEIX H 3y0YaThIX) a Taloke PhI4aros. BerpoeHHsle
GecnpoBoHbie cereBble pemenns (Wi-Fi u Bluetooth), BosmoxHOCTE
MHTErpauuu ¢ 6ecruiatHeiM obnaunev I10, o6ecnieunsarot
BO3MOXHOCTb NPAKTHYECKOIO U3YUCHHUs TEXHONOIHI HHTEPHETA BEILEit
M OCHOB MCKYCCTBEHHOrO HMHTennekTa. ObecneunBaercs BO3MOXKHOCT
00BEIMHEHH S HECKONBKHX POOOTOR, COOPAHHEBIX H3 TOOOHBIX HabOpoR,
B IPYTIIBL C CETEBEIM B3auMoneiicTsueM. IlpenycMorpena
OMLMOHANbHAS BO3MOXKHOCTE PACUIMPEHMS NOMOMHUTEIHHEIMH
KOMITOHEHTaMH (He BXOJINMH B CTaHIAPTHYIO KOMILIEKTALHIO),
TIO3BOJLFOIMMH M3y4aTh TEXHHYECKOE 3PEHHE H [IPOMBINLICHHYIO
pobGororexnuky. [IpenycMoTpena BOZMOKHOCTS paboTr! Habopa ¢
JOTOJHHTEIbHBIMH 00IaYHBIME CEpBHCAMH.

1 mr.

1 mT.




1IpenycMoTpens! MEHHMYM B IIPOrPAMMHDYEMBIX KOHTpoOIUIepa B
TUIACTHKOBBIX KOPITYCaX, MO3BOJIAIOIHIX OJHOBPEMEHHO CO3IABATH 2
BapHaHTa POOOTOB PAa3IHYHOIO HA3HAYEHHUS, UMEIOLIHMX BO3MOKHOCTD
pabOTHI KaK B IOTOKOBOM PEXHUME, TaK U aBTOHOMHO; TT03BOSIOIHX
peanu3oBaTh 00y4eHNe IPOrpaMMEPOBAHHIO B HECKONBKHX CPEax
pa3paboTKH Ha pasNIMYHBIX A3BIKaX (K IpuMepy, B cpegax Mblock,
Arduino IDE, Ha s3p1kax Scratch, C, Python, micro Python).

Kak MuUHHMYM OZIMH K3 KOHTPOIIEPOB HMeeT BCTPOEHHYIO
ONEPALHOHHYIO CUCTEMY, BeTpoenHsle Wi-Fi u Bluetooth, mopr mms
TOMKIIFOICHNS TOCIIENOBATENBHO COEIMHAEMBIX BHEIIHUX YCTPOHCTB
(ze MeHee 20 OXHOBPEMEHHO ITOAKITIOYAEMBIX YCTPOMCTR).

Kax MUHHMYM OZIMH H3 KOHTPOIIIEPOB HMEET BO3MOXKHOCTD
OTHOBPEMEHHOH 3allMCH He MEHee 8 IPOrpamMmM, ¢ BO3MOYKHOCTBIO
MEPEKIIOYECHHUS MEKIY HEMH.

Kax MHHEMYM OJHH 13 KOHTPOIUIEPOB HMEET IOMHOLBETHEIH THCILIEH
(IPS), mo3Bonsromuii BHIBOAMTE JaHHEIE C JaTYUKOB B BHIE TaOIHUIL U
IpauKOB, a TAKXKE CO3ABATH BCTPOEHHEIE B KOHTPOIIIED BHJEOMTPEL

\HAOHHNEQO.HWO\OmmnOﬁOW‘MﬂﬁoﬂOhmﬂﬂmbmmwg YCTPOHCTB, BCTPOCHHBIX B

OJIMH M3 KOHTPOJUIEPOB, - He MeHee 10 mT.

Ob1ee KonuYecTBO aeMeHTOB B Habope He MeHee 400 mT., B ToM
9HCIIE TIOAKTIOYaeMBIE MOYIH:

- Bluetooth Moy,

- ABOMHOMN NaTYMK JIUHHH,

- YIBTPa3BYKOBOH JATYHK PACCTOAHUS,

- JaT4YMK LBETA,

- AATYHK KaCaHUs 3JEKTPOMEXaHHIECKHI,

- IR momyss,

- MOTOD IIOCTOSHHOI'O TOKa C PEAYKTOPOM — He MeHee 2 INT.,

- CEPBOIIPHBOI,

- IIyNbT QUCTAHIHOHHOTO yrpasieHus IR.

Habop nomken 6bITh YKOMIUIEKTOBAH aKKYMYIISTOPHBIMH OaTapesmu.
IlporpammHoe oGecneyenue, HCIONB3YeMOe s [IPOrpaMMUPOBAHHS
cobHpaeMBIX pOGOTOTEXHHIECKHX MOJIENEH B YCTPOMCTB, TOKHO GBITS
AOCTYIHO Jutsi OECIUIATHOTO CKauYMBaHMA U3 ceTH UHTepHeT 1
IOCIIENYIOIIET0 HCIONB30BAHHS.
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O6pasopaTenbHEIi HabOp
- 110 MEXaHHKe,
MEXaTpOHHKE U
poboroTexHunke

"Habop nomxken ObITE NpeHAa3HAYEH /TS POBENEHMS YIeOHEIX
3aHATHH 110 H3yYEHHIO OCHOB MEXAaTPOHMKH H POGOTOTEXHUKH,
NPaKTHIECKOr0 NPUMEHEHHs 6a30BEIX 3IEMEHTOB SJEKTPOHHKH H
CXEMOTEXHHKH, a Takke HauboJee pacpocTpaHeHHOH IIeMEHTHON
a3l X OCHOBHBIX TEXHHIECKHX PELICHHI, IPHMEHSEMBIX pu
MPOCKTHPOBAHHH M NPOTOTHIIHPOBAHHH PA3IUYHbIX HEKEHEPHBIX,
KHOEPHETHYECKUX U BCTPAHBAEMBIX CHCTEM.

B cocraB Habopa MOIKHEI BXOJXHUTH KOMILIEKTYIONIHE H YCTPOICTEA,
00afaronue KOHCTPYKTHBHOM, 31IeKTPHIECKOi, arrapaTHoOR u
IIPOrpaMMHO¥ COBMECTHMOCTBIO APYT C APYTOM.

B coctaB Habopa no/mken BXOIUTS KOMILIEKT KOHCTPYKTHBHBIX
3JIEMCHTOB M3 METalla JUlsi COOPKHM MaKeTa MaHHIYJSIIIHOHHOTO po6oTa
¥ KOMIUIEKT METAIUIMYECKUX KOHCTPYKTHBHEIX 3IEMEHTOB [IsT COOpKH
MakKera MOOHIBHOro podoTa.

B coctas Habopa MOIDKHE! BXOAMTE IPUBOJA PA3THYHOIO THIIA: MOTOpHI
C MHTEIPUPOBAHHBIM MM BHEITHIM JaTYMKOM IOTOKEHHI — He MEHee

- 2100T, CEpBONPHBOJ] GONBIIOH — HE MeHee 41T, CepBONPUBOL MATHII —
HE MeHee 2IIT, IPHBOJ ¢ BO3MOXKHOCTBIO YIIPABIEHHS B IIATOBOM
pexume — He MeHee 21T,

B cocras Habopa ZOMKHBI BXOXHTE 3JIEMEHTHI /st COOPKH BAKYYMHOTO
3axBara. BaKyyMHas MPHCOCKA — HE MEHee 11T, SIeKTpOMATrHUTHBII
K/anaH — He MeHee 11T, BakyyMHbIH Hacoc — He Menee 11T.

B coctas nabopa nomkHa BXOIUTE dMeMeHTHAS Gasa 11s
NPOTOTHIIMPOBAHUS: TJIaTa s OECIIaeyHOro MPOTOTHIMPOBAHHS,
KOMILTCKT [POBOJOB Pa3iMIHOr0 THIIA M UTMHbI, KOMILUIEKT PE3UCTOPOB,
KOMILIEKT CBETOAMO/0B, CEMUCErMEHTHEIH HHAMKATOD, qucnieit XK -
THII, KHOTIKH — HE MCHEE SIUT, IOTEHIMOMETPEI — He MeHee 3LiT,
MH(PaKPACHBIH NaTIHK - HE MeHee 31T, YIbTPa3ByKOBOM JATIHK - He
MeHee 31T, JaTYUK TEMIIEPATyYPHI - He MeHee 11T, JaTduk
OCBELICHHOCTH - HE MeHee 11T, Moxyns Bluetooth — He menee 11T,
monyms MK-npuemurka — e Menee 1urr, monyns MK-nepenardnka B
BHJIE KHOIIOYHOTO IyNbTa YIIPaBlIeHHs — 11T, aKKyMyJIATOp — He MeHee
lmt, 3apsaHOe yeTpoiicTBo — He MeHee 1.

B cocras mmeﬁm JOJDKEH BXOOHTH MYJIBTHAATYHK OJIA H3MEpPEHHA

1 mr.

1 .




TEMIEPATYPhI U BIAXXHOCTH OKPYXKaIOMIeH cpensl — He MeHee 1mT.
MynbTHAAaTIHK I0MKEH 0611a1aTh BCTPOEHHBIM MHKPOKOHTPOILIEPOM
(TakToBas yacToTa - He MeHee 16 ML, IMHA TAHHBIX — He MeHee §
Koaiir), uaTepdeiicamu 11 MOIIIOYEHAS K BHEIIHEM yCTpOHCTBaM:
1H(pOBbIE H aHANOrOBHIE MOPTHI, 1-wire TTL, passem Tuma RJ,

B cocrar Habopa no/mkeH BXOJHTE KOMILIEKT YHHBEPCATLHBIX
BBIHCIMTENBHBIX MOYIICH, IIPE/ICTAaBIAONIX co00ii 6a3oByro muaTy,
IUIaTy pacIIMPEeHHs U1 CETEBOr0 B3aUMOICHCTBUSA U IUIATY
TIOIKIIOYEHHS CHIIOBOH HArpy3Ku. BXozsImue B KOMIUIEKT yCTpoiicTBa
MOIDKHBI 00I1aJ1aTh O/THOBPEMEHHOM KOHCTPYKTHBHOM, 3IEKTPHYECKOI,
annapaTHOH W NPOTPaMMHOM COBMECTHMOCTEIO IPYT C IPYTOM.
baszoBas naTa yHHBEPCATPHOTO BHIYHCIATENLHOIO MOJIYJIS IOJIKHA
TIPEICTAaBIATE COOOM IPOrpaMMUpyeMELil KOHTpoiTep B cpene Arduino
IDE mn aHanoravHeIx cB060IHO PacipoCTpaHseMBIX CpPenax
paspaborku. Basosas miata go/DKHa 06J1a1aTh BCTPOSHHEIMA
MHTEepheicaMy U HOAKIIOYEHUs U(POBLIX H AHAIOTOBBIX
YCTPOHCTB, BCTpoeHHBIMH HHTEp(eicamu USB, UART, I2C, SPI, 1-

wire TTL, Bluetooth, WiFi.

Ilnara pacmupenus JOKHA 06€CTIEYHBATE BO3SMOYKHOCTE TIOIKIIOYCHHS
YHHUBEPCANLHOIO BEIYHCIUTENEHOTO MOAYIIS K CETH TIOCPEICTBOM
untepdetica Ethernet. [Tnara pacumpenus nomkaa 06nanars MOpPTaMH
BBOJIA-BEIBOJIA /ISl TIONKIIFOYCHHS U(POBBIX M aHAJOTOBEIX YCTPOHCTS,
unrepdeiic SPI u BO3MOXHOCTBIO NOAKITIOYCHHS BHEIIHEH KapThl
NaMATH. .

Ilnata pacluHpeHHs s MOAKIIOYCHHS CHIOBOH HATPY3KHU OJKHA
0becrieyrBaTh BO3MOXKHOCT IPSAMOTO MOAKIKOYEHHs BHEIIHEH CHIIOBOI
HarpysKH, a TalkoKe peryaupyeMor Harpysku mocpeacrsoMm PWM
uHTEepeiica.

B cocrar Habopa A0IKeH BXOIUTE NPOrpaMMUpyeMBIit KOHTPOJLIE,
obecreynBaoNyi BO3MOXKHOCTb OCYIIECTBIIATH Pa3paboOTKy
TIIPOrpaMMHOTO K0/Ia, HCIIONb3Ys HHCTPYMEHTAPHUIL cpe)| pa3paboTKu
Arduino IDE n Mongoose OS u s3b1x0B nporpammupoBarms C\C+,
JavaScript. IIporpaMMHpyeMBIi KOHTpOMIIEp HOIDKEH 061aIaTh
HOpTaMM 17T NOJKITIOYEHHUS LU (BPOBEIX M aHAJIOTOBEIX YCTPOHCTB,
BCTPOCHHBIMH IIPOrPaMMHPYEMBIMH KHOIIKAMH H




SICKTPOMEXAaHUYECKHMH MOTYIIAMH JIJIsl OPIaHHM3aIHE CHCTEMBI
PYHHOTO yIPABIEHHS, BCTPOEHHBIMH [IPOIPAMMHPYEMBIME
CBETOAMONAMH VIl MHIHKALMK pab0vero pexxuma, BCTPOSHHBIMH
unTepdericamu USB, USART, 12C, SPI, 1-wire TTL, ISP, Ethernet,
Bluetooth, WiFi.

B cocras nabopa 10/KeH BXOMHMTE MOLYIE TEXHHIECKOrO 3pEHHs ,
IPEACTABIIIONHE COO0M BEIYHCITUTENBHOE YCTPOHCTBO €O BCTPOEHHBIM
MHUKDOIIPOIECCOPOM (KOJI-BO sep - He MeHee 41T, 4acToTa A5pa He
meHee 1.2 I'T, 06sem O3V - He meHee 512M6, o6Bem BeTpoeHHOI
NaMATH - He MeHee 81°0), MHTErpHpPOBaHHOMN KaMepoii (MAKCHMATBHOE
paspelICHHE BUICOMOTOKa, epeiaBaeMoro 1o uuTepdeiicy USB - ne
MeHee 2592x1944 ej.) 1 onTHYECKOl CHCTEMOI. Monyie TeXHHYeCKoro
3PEHHA IOIDKCH 001a1aTh COBMECTHMOCTEIO C PasIHIHEIMH
TIPOrpaMMHPYEMBIMH KOHTPOILIEPAMH C IOMOIIBIO HHTEP(eHCoB - 1-
wire TTL, UART, 12C, SPI, Ethernet. Monyns TexHuyeckoro speHus
JOJDKEH O0eCIIeYnBaTh BHITIOIHEHHE BCEX H3MEPEHUH H BBIYHCIICHHI
MIOCPENCTBOM COOCTBEHHEIX BRIYMCIHTENBHEIX BO3MOKHOCTE!

BCTPOCHHOrO-MUKponporeccopa. Momyins TeXHHIECKOTO 3peHHs

AI0IDKEH 0011a1aTh BO3MOXKHOCTBEO KOMMYHHKAIIMH C AHAOIHIHEIMH
MOZIyIIsIMHU IIOCPEACTBOM IUMHEL Ha 0ase ImociieoBaTenbHOro
uHTepderica ¢ uenbio Jansraeess Nepelayi pe3ynbTaTOB H3MEPEHMIH
TPYNIIBI MOAYJIEH Ha YIIPABIAIONIEE BEIYHCIHTENEHOE YCTPOHCTBO,
TIOK/IIOYCHHOE K AaHHOH LiMHe. MOaynb TEXHHYECKOTO 3PEHHS I0KEH
00eCICYNBATE HACTPOHKH PEXXUMOB PAGOTHI - HACTPOHKY DKCIIO3HLIHH,
GanaHca Gemnoro, UBETOPAa3HOCTHBIX COCTABIIAIONINX, IIOIIAM
obHapyxuBaeMoii o6nacTu 1300paXKeHUs, OKPYIITOCTH
obHapyxuBaeMoii 061acTH H306PaKEHUS, TIOTOKEHHE
0bHapy)XHBaeMBIX 00ACTEH OTHOCHTETLHO JApYT Apyra, MallHHHOE
00y4eHue napaMeTpOB HeHPOHHBIX CeTell s 0bHapyXeHHUs 00BLEKTOB,
(opMy ¥ 3aK0IMpPOBAHHEIE 3HAYEHHS 00Hapy»KMBaeMbIX MapKEpOB THIIA
Aruco, pa3smMepbl 0OHAPYKHBAEMEIX OKPYXXHOCTEH, KBa{paToOB
TPEYTOILHHKOB, 11aPaMETPOB KOHTPACTHOCTH, Pa3MEPOB, KPUBU3HEI K
TI0JIO’KEHUS PACTIO3HABAEMBIX JTHHMIA.

Habop momxken obecneunBats BO3MOMKHOCTE pa3paboTku MoJenH
MOOHIBHOTO po6OTa, YIIpaBIsAEMOii B FPV-pexxuMe mocpencreom




