NEPEYEHb OBOPYAOBAHUA, PACXOAHbLIX MATEPUANIOB, CPEACTB OBYYEHUA U BOCNTUTAHUA

AnAa cCo3gAHUA U OBECNEYEHMA ®YHKUNMOHUPOBAHUA LLEEHTPA OBPA3SOBAHUA

ECTECTBEHHO-HAYYHOW U TEXHO/IOTMYECKONU HAMPAB/IEHHOCTEM «TOYKA POCTA»

B MOAY «'PUTOPbEBCKAfA COLL»



NPOPUJIbHBIN KOMILTEKT OBOPYJIOBAHUS

TABJIMLIA Ne2

KosmuecTBo exmuni AJ1s

npodpuILHOro KosmecTBo equnmn st
KOMILJICKTA NpPOoPUWILHOTO
Ne Hanvienosanue Kparkue npuMepHbIe TeXHHYECKIE XapAKTePUCTHRKH (06meobpasoparemLmLIC KomIeRTa
o0opynoBanns OpraHmsanum, He (MAJIOKOMILTCKTHBIE
SIBJISTIOTITHECST 001meo0pa3oBarebpHbIC
MAJIOKOMILIEKTHBIM), OPTAHM3AINN), ¢/, H3M.
€. H3M.

BA3OBASA (OBA3ATE/IBHASN YACTD)

EcTecTBeHHOHAYYHAS] HAIPABJEHHOCTD
ObecnieunBaeT BBIMOJHEHUE JTA0OPATOPHBIX padOT HA YPOKax MO OHOJIOTHH B
OCHOBHOW LIKOJIE U MIPOEKTHO-UCCIEA0BATEIbCKON AEATEIBHOCTH YHALUXCA.
Kowmmnekrarus: becnpoBonHO# MyIbTHAATYNK 1O OHOJIOTHHU C 6-10
BCTPOCHHBIMH TaTYUKAMM:
JaTtunk BraXXHOCTH ¢ auanaszonoM uzmepenus 0... 100%
JlaT4MK OCBELIEHHOCTH C TMaNa30HOM U3MEPEHUs He yxke ueM oT O 10
180000 nx
Hatuuk pH ¢ nunanasonom usmepenus He yxe 4em ot 0 no 14 pH
JlaTunk TeMmepaTypsl ¢ IUANa30OHOM U3MEPEHUs He yxke 4eM OT -20 a0
+140C

Tadposas Taboparopus JlaT4uK 3J€KTPONPOBOAUMOCTH C AUANA30HAMU U3MEPEHHUs He yke ueM oT O

1o 200 mxCwm; ot O o 2000 MxCwm; ot 0 o 20000 MxCm

1. o Ouosoruu ’ ’ 3 wrT. 2 .

(yueHndeckast)

JlaTuuk TeMInepaTypbl OKPyKaroLel Cpenbl C AMana30HOM U3MEPEHUs He
yxe yeM oT -20 no +40

AKceccyaphl:

Kabens USB coeanHUTENBHBIH

3apsimHOe yeTpoicTBO ¢ Kabenem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOACTBO MO 3KCIUTyaTally HU(PPOBOH 1abopaTopuu
Hudposas Buneokamepa ¢ METAIUIMIECKUM IITATUBOM, Pa3peLICHHE He
menee 0,3 Mnukc

[IporpammHoOe obecrieueHne

Mertoanueckue pekoMeHaaunu He Meree 30 padbot

Ynakoska




HanmenoBanue
o0opynoBanns

Kparkue npuMepHbIe TEXHHYECKIE XaPAKTEPUCTHKH

KommuecTro exmamy 171si
npodpuILHOro
KOMILJIEKTA
(o0meoOpasoBare/LHBIE
oprasuzamum, He
SIBJISIIOIITHECST
MAJIOKOMILTICKTHBIM),
el M3M.

KommuecTro exmamy 171si
npodpuILHOro
KOMILJIEKTA
(MATTOKOMILTIEKTHBIE
o0meodpa3oBareIbHbIC
OPTAHM3AINN), ¢/, H3M.

Hamrane PYCCKOA3BITHOT'O caiita NOAACPKKH, HATUINEC BUACOPOJIUKOB.

Hudposas nadboparopusi
10 XUMUH (yUEeHHUECKast)

ObecneunBaeT BBHINOIHEHNE Ta0OPATOPHBIX PadOT MO XMMUHU HA YPOKaX B
OCHOBHO} 1IKOJI€ U IPOEKTHO-UCCIIEN0BATENbCKON AESTENIbHOCTH YUALIIUXCS.
Komnnexranus:

becnpoBogHON MyabTUAATUUK MO XUMUU C 4-Msl BCTPOCHHBIMU JaTUYUKaAMHU:
Hatuuk pH ¢ nunanasonom usmepenus He yxe 4em ot 0 no 14 pH

JlaT4rK BBICOKOH TeMIIepaTypsl (TEPMONAPHBIN) C ANANIA30HOM H3MEPEHHS
He yxe yeM oT -100 go +900C

JlaTuuK 31eKTPONPOBOAUMOCTH C AUANa30HaMU U3MEpEeHUsI He yike YeM oT O
10 200 MxCwm; ot 0 mo 2000 MxCwm; ot 0 10 20000 MKCwMm

JlaTuuk TeMrnepaTypbl INIATHHOBBIN C TUANIa30HOM U3MEPEHUs HE y)Ke YeM
ot -30 mo +120C

OTtnenbHble JATYUKU:

JlaT4yMK ONTUYECKON IMIOTHOCTH 525 HM

AKceccyaphl:

Kabens USB coeanHUTENBHBIH

3apsimHOe yeTpoicTBO ¢ Kabenem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOACTBO MO 3KCIUTyaTanuy HudpoBoii jaboparopuu

Habop nmabopaTopHOil OCHACTKH

[IporpammHoOe obecrieueHne

Mertonnueckue pekoMeHaaunu He Meree 40 padbot

Hanuune pycckos3pl4HOrO caiita noaaepkku

Hanuune BUIeoponnKkoB.

2 IIT.

Hudposas nadboparopusi
1o ¢pu3nKe
(yaeHndeckast)

ObecneunBaeT BHITIOJHEHHE SKCIIEPUMEHTOB 110 TEMaM Kypca QU3HKH.
Komnnexranus:
becripoBoiHON MyJIBTHAATYHK 1O (PU3UKE C 6-F0 BCTPOSHHBIMH JTATYHKAMU:

2 IIT.




HanmenoBanue
o0opynoBanns

Kparkue npuMepHbIe TEXHHYECKIE XaPAKTEPUCTHKH

KommuecTro exmamy 171si
npodpuILHOro
KOMILJIEKTA
(o0meoOpasoBare/LHBIE
oprasuzamum, He
SIBJISIIOIITHECST
MAJIOKOMILTICKTHBIM),
el M3M.

KommuecTro exmamy 171si
npodpuILHOro
KOMILJIEKTA
(MATTOKOMILTIEKTHBIE
o0meodpa3oBareIbHbIC
OPTAHM3AINN), ¢/, H3M.

Hu¢poBoit naTuuk TeMIepaTypsl ¢ TUANa30HOM U3MEPEHUs He yIKe UeM OT -
20 no 120C

Hudposoit narunk adbCOMOTHOTO NABICHUS C IUANIA30HOM U3MEPEHUS He
yxe ueM oT 0 go 500 klla

JlaT4yMK MarHUTHOIrO MOJIsl C IMAaNa30HOM U3MEPEHUs He yxke ueM oT -80 1o
80 mTn

JlaTuuk HanpsDKEHUs ¢ AMana3OHaMU U3MEPEHUs He yke 4eM OT -2 10 +2B ;
ot -5 g0 +5B; ot -10 no +10B; or-15 no +15B

JaTtunk ToKa He yke 4yeM oT -1 1o +1A

JlaT4uuk akcenepoMeTp ¢ MOKa3aTeNsIMU He MeHee ueM: 2 g, +4 g +8 g
OTtnenbHbIEe yCTpPOMCTBA:

USB ocummiorpad He meHee 2 kanana, +/-100B

AKceccyaphl:

Kabens USB coeanHUTENBHBIH

3apsimHOe yeTpoicTBO ¢ Kabenem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KoncTpykTOp 1151 poBenieHusl 3KCIIEPUMEHTOB

Kpartkoe pykoBoacTBO mo skcrtyaTanuu nudposoii nadoparopun
[IporpammHoOe obecrieueHne

Meronuueckue pekomenaannu (40 pador)

Hanuune pycckos3pl4HOrO caiita noaaepkku

Hanuune BUIeoponnKkoB.

Komnb

HTEepHOe 000pyI0BAHHE

Hoytbyx

dopm-paktop: HOYTOYK;

“Kectkas, HeoTKIIIOUaeMasl KJIaBUaTypa: HAIN4He,
Pycckas packnanka Ki1aBuaTyphl: HAUTHYHE,
Huaronans skpaHa: He MeHee |4 aroiMoB;
Paspemienne 3xpana: He Menee 1920x1080 nukceneii;

2 IIT.




KosmuecTBo exmuni AJ1s

NpPOoPUWILHOTO KommuecTro exmamy 171si
KOMILICKTA npodpuILHOro
Ne Hanvienosanue Kparkue npuMepHbIe TeXHHYECKIE XapAKTePUCTHRKH (00meobpasosareLubIC KomIeRTa
o0opynoBanns OpraHM3AINN, HE (MAJIOKOMILTCKTHBIE
SIBJISTIOTIHECST o0meodpa3oBareIbHbIC
MAJIOKOMILTICKTHBIM), OPTAHM3AINN), ¢/, H3M.
€. H3M.
KonmuecTso simep mponeccopa: He MeHee 4,
KomudaecTBo moTokoB: He MeHee §;
bazopas takToBas gactora mporeccopa; He meHee 1 [T,
MaxkcumassHas TaKTOBas 4acToTa mporeccopa: He meHee 2,5 1T,
Ksm-nmamsite nporieccopa: He menee 6 Moaiir;,
O6beM yCcTaHOBJIGHHOM ONepaTUBHOM NaMsTH: He MeHee 8 1'0aiT;
O06bem nopnepkuBaeMol ONepaTHBHOMN MaMsTH (17151 BO3MOKHOCTH
pacuiupenus): He MeHee 24 ['6aii;
O0nem Hakormreas SSD: He menee 240 I'Gaiir,
Bpewms aBroHOMHO# paboThl OT 6aTapen: He MeHee 6 JacoB,
Bec HoyTOyKa € yCTaHOBIIEHHBIM aKKyMYJIATOpPOM: He Oosee 1,6 kr,
Buetunuii unrepdetic USB cranmapra He Hroke 2.0: He MeHee IBYX CBOOOIHBIX.
Buemunuii unrepdetic LAN (B ciiyuae 0TCYyTCTBHS Ha KOPIyCe, MPEAOCTABIIATH
Ethernet anantep USB-RJ-45);
Hanunune monayseii u untepdelicos (KCMOMb30BAHUE MTEPEXOTHUKOB He
npeaycmotpeHo): VGA, HDMI,
BecnipoBonnas ces3p Wi-Fi: Hamuuue ¢ nognepskkoit crannapra [EEE 802.11n,
WJIM COBPEMEHHEE,
Web-kamepa: Hanuuue;
Manunynstop "MeIe": HaTH4HE;
IIpenycranosiennas OC ¢ rpaduyecKuM MoIb30BATENBLCKUM HHTEP(dEHicoM,
obecnieunBarorias paboTy pacrpoCTpaHeHHBIX 00Pa30BaTEIBHBIX U
00IIeCUCTEMHBIX NPUJIOKEHHH: HAJIMIHE.
Tun ycrpoiictea: MOV (pyHKIMH meyaTH, KOMUPOBAHMS, CKAHIPOBAHUS),
dopmar Oymaru: He MmeHee A4,
M®YV (npuntep, ckanep, | L[BeTHOCTH: uepHO-OEbIiA; | wr. | wr.

KOTIHP)

TexHon0rUs NevaTu: JasepHas
MakcumanbHoe paspelieHue nedatu: He meHee 1200x1200 Touek;
Wnrepdetice: Wi-Fi, Ethernet (RJ-45), USB.




HanmenoBanue
o0opynoBanns

Kparkue npuMepHbIe TEXHHYECKIE XaPAKTEPUCTHKH

KommuecTro exmamy 171si
npodpuILHOro
KOMILJIEKTA
(o0meoOpasoBare/LHBIE
oprasuzamum, He
SIBJISIIOIITHECST
MAJIOKOMILTICKTHBIM),
el M3M.

KommuecTro exmamy 171si
npodpuILHOro
KOMILJIEKTA
(MATTOKOMILTIEKTHBIE
o0meodpa3oBareIbHbIC
OPTAHM3AINN), ¢/, H3M.

JAONOJHUTEJBHOE OFOPYJITOBAHHUE

ECTeCTBeHHOHaquaH HANPaBJICHHOCTH

Hudposas nadboparopusi
1. o OMoJIoruu
(yueHndeckast)

ObecneunBaeT BHINOIHEHNE Ta0OPAaTOPHBIX PadoT HAa ypOKax Mo OUOIOruu B
OCHOBHOI! IIKOJI€ U MPOEKTHO-UCCIIEN0BATENbCKON AESTENbHOCTH YUALIIUXCS.
Kowmmnekrarus: becnpoBonHO# MyIbTHAATYNK 1O OHOJIOTHHU C 6-10
BCTPOEHHBIMU JaTUYUKAMU:

JaTtunk BraXXHOCTH ¢ auanaszonoM uzmepenus 0... 100%

JlaTunK OCBEIEHHOCTH C AUarna3oHOM U3MepeHUsl He yke ueM oT 0 1o
180000 nk

Jatuuk pH ¢ nnanaszonom usmepenus He yxe ueM ot 0 no 14 pH

JlaTunk TeMmepaTypsl ¢ IUANa30OHOM U3MEPEHUs He yxke 4eM OT -20 a0
+140C

JlaTuuK 31eKTPONPOBOAUMOCTH C AUANa30HaMU U3MEpEeHUsI He yike YeM oT O
10 200 MxCwm; ot 0 mo 2000 MxCwm; ot 0 10 20000 MKCwMm

JlaTuuk TeMIepaTypbl OKpY KaroLel cpebl C 1Uana3oHOM U3MEepEeHus He
yxe 4eM oT -20 no +40

AKceccyaphl:

Kabens USB coeanHUTENBHBIH

3apsimHOe yeTpoicTBO ¢ Kabenem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

Kpartkoe pykoBoacTBO mo skcrtyaTanuu nudposoii nadoparopun
Hudposas Buneokamepa ¢ METAIUIMIECKUM IITATUBOM, Pa3peLICHHE He
menee 0,3 Mnukc

[IporpammHoOe obecrieueHne

Meronuueckue pekoMeHaanuu He MmeHee 30 pabor

YnakoBka

Hanuune pycckosi3pIYHOrO caiita NoAaep>KKH, HaJH4ne BUACOPOTIUKOB.

1 .

2, Iudposas naboparopusi

ObecrnieunBaeT BHINOIHEHUE JJAOOPATOPHBIX PadOT MO XMMHHU HA YPOKAX B

1 .




HanmenoBanue
o0opynoBanns

Kparkue npuMepHbIe TEXHHYECKIE XaPAKTEPUCTHKH

KommuecTro exmamy 171si
npodpuILHOro
KOMILJIEKTA
(o0meoOpasoBare/LHBIE
oprasuzamum, He
SIBJISIIOIITHECST
MAJIOKOMILTICKTHBIM),
el M3M.

KommuecTro exmamy 171si
npodpuILHOro
KOMILJIEKTA
(MATTOKOMILTIEKTHBIE
o0meodpa3oBareIbHbIC
OPTAHM3AINN), ¢/, H3M.

10 XUMUH (yUEeHHUECKast)

OCHOBHO} 1IKOJI€ U IPOEKTHO-UCCIIEN0BATENbCKON AESTENIbHOCTH YUALIIUXCS.
Kommnexranus:

becnpoBogHON MyabTUAATUUK MO XUMUU C 4-Msl BCTPOCHHBIMU JaTUYUKaAMHU:
Hatuuk pH ¢ nuanasonom usmepenus He yxe yem ot 0 no 14 pH

JlaT4rK BBICOKOH TeMIIepaTypsl (TEPMONAPHBIN) C ANANIA30HOM H3MEPEHHS
He yxe yeM oT -100 go +900C

JlaTuuK 31eKTPONPOBOAUMOCTH C AUANa30HaMU U3MEpEeHUsI He yike YeM oT O
10 200 MxCwm; ot 0 mo 2000 MxCwm; ot 0 10 20000 MKCwMm

JlaTuuk TeMrnepaTypbl INIATHHOBBIN C TUANIa30HOM U3MEPEHUs He yKe YeM
ot -30 mo +120C

OTnenpHBbIC JATYUKU:

JlaTank onTHYECKON MIOTHOCTH 525 HM

AKceccyaphl:

Kabens USB coeanHUTENBHBIH

3apsimHOe yeTpoicTBO ¢ Kabenem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOACTBO MO 3KCIUTyaTauu HudpoBoi tjadboparopuu

Habop nmabopaTopHOil OCHACTKH

[IporpammHoOe obecrieueHne

Mertonnueckue pekoMeHaaunu He Meree 40 padbot

Hanuune pycckos3pl4HOrO caiita noaaepkku

Hanuune BUIeoponnKkoB.

Hudposas nadboparopusi
1o ¢pu3nKe
(yueHndeckast)

ObecneunBaeT BHITIOJHEHHE SKCIIEPUMEHTOB 110 TEMaM Kypca QU3HKH.
Komnnexranus:

BecripoBonHON MyJIbTHIATYHK TIO (PU3HKE C 6-F0 BCTPOSHHBIMHU TaTUHKAMU:
Hu¢poBoit naTuuk TeMIepaTypsl ¢ TUANa30HOM U3MEPEHUs He yIKe UeM OT -
20 no 120C

Iudposoii narTunk abCOIFOTHOTO NABICHUS C IUATIA30HOM HU3MEPEHHUS He

1 .




HanmenoBanue
o0opynoBanns

Kparkue npuMepHbIe TEXHHYECKIE XaPAKTEPUCTHKH

KommuecTro exmamy 171si
npodpuILHOro
KOMILJIEKTA
(o0meoOpasoBare/LHBIE
oprasuzamum, He
SIBJISIIOIITHECST
MAJIOKOMILTICKTHBIM),
el M3M.

KommuecTro exmamy 171si
npodpuILHOro
KOMILJIEKTA
(MATTOKOMILTIEKTHBIE
o0meodpa3oBareIbHbIC
OPTAHM3AINN), ¢/, H3M.

yxe ueM oT 0 go 500 klla

JlaT4yMK MarHUTHOIrO MOJIsl C IMAaNa30HOM U3MEPEHUs He yxke ueM oT -80 1o
80 mTn

JlaTuuk HanpsDKEHUs ¢ AMana3OHaMU U3MEPEHUs He yke 4eM OT -2 10 +2B ;
ot -5 g0 +5B; ot -10 no +10B; or-15 no +15B

JaTtunk ToKa He yke 4yeM oT -1 1o +1A

JlaT4uuk akcenepoMeTp ¢ MOKa3aTeNsIMU He MeHee ueM: 2 g, +4 g +8 g
OTtnenbHbIEe yCTpPOMCTBA:

USB ocummiorpad He meHee 2 kanana, +/-100B

AKceccyaphl:

Kabens USB coeanHUTENBHBIH

3apsimHOe yeTpoicTBO ¢ Kabenem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KoncTpykTOp 1151 poBenieHusl 3KCIIEPUMEHTOB

KpaTkoe pykoBOACTBO MO 3KCIUTyaTally HU(PPOBOH 1abopaTopuu
[IporpammHoOe obecrieueHne

Mertonnueckue pekomenaaunu (40 pador)

Hanuune pycckos3pl4HOrO caiita noaaepkku

Hanuune BUIeoponnKkoB.

udposas mabopartopusi
1o (hM3UOJIOTHN
(npounbHBIN YPOBEHD)

ObecneunBaeT NPoOBEACHNUE HCCIEIOBAHNS IO (PYHKIMOHUPOBAHUIO
4esnoBedeckoro opranusma. Kommnekranus: becnpoBoaHON MyIbTUIATUYUK
1o (PU3NOJIOTHH € 5-F0 BCTPOCHHBIMU IaTYUKaMU: JlaTuuK apTepraabHOro
nasienwns (0...250 MM pT. CT.)

JlaT4uk myJsibca ¢ AMana3oHOM U3MepeHus He yxke yeM oT 30 no 200 yn/mMuH
JlaTuuk TeMmnepaTypsl Tejla ¢ AMana3OHOM U3MEPEHUs He yke 4eM OT +25 1o
+40C

JlaTuuK 4acTOTHI AbIXaHUS C JUANa30HOM U3MepeHHUsl He yke ueM oT 0 1o
100 UK 10B/MUH

1 .




KosmuecTBo exmuni AJ1s

npodpuILHOro KosmecTBo equnmn st
KOMILICKTA npodpuILHOro
Ne Hanvienosanue Kparkue npuMepHbIe TeXHHYECKIE XapAKTePUCTHRKH (06meobpasoparemLmLIC KomIeRTa
o0opynoBanns OpraHmsanum, He (MAJIOKOMILTCKTHBIE
SIBJISTIOTITHECST 001meo0pa3oBarebpHbIC
MAJIOKOMILIEKTHBIM), OPTAHM3AINN), ¢/, H3M.
€. M3M.
JlaT4MK yCKOPEHHUs C MoKasaTeasiMu =2 g; +4 g: £8 g
OTtnenbHbIEe yCTpPOMCTBA:
Harunk DKI' ¢ nuanazoHoM n3MepeHus He yxke ueM ot -300 o +300 mB)
Hatuuk pH ¢ nunanasonom usmepenus He yxe 4em ot 0 no 14 pH
JlaTuuk cuaoMep ¢ AMana3’OHOM HU3MepeHus He yxe ueM oT -40 no 40 H
JlaT4MK OCBELIEHHOCTH C JUANa30HOM U3MEPEHUs He yxke ueM OT 0 1o
180000 nk
AKceccyaphl:
Kabens USB coeanHUTENBHBIH
3apsimHOe yeTpoicTBO ¢ Kabenem miniUSB
USB Ananrep Bluetooth 4.1 Low Energy
KoHncTpykTOp 1015 mpOBEneHUs SKCIIEPUMEHTOB
KpaTkoe pykoBOACTBO MO 3KCIUTyaTalnu HUQPpoBoi tabopaTopuu
[IporpammHoOe obecrieueHne
Mertoanueckue pekoMeHaaunu He Meree 20 padbot
Hannuune pycCKOs3bMHOIO CaiiTa NOANEPKKH
Hanuune BUIeoponnKkoB.
ObecnieunBaeT NpoBeNeHUE YUeOHOTO HKOJIOTMUECKOTO MOHUTOPHHTA
WHCTPYMEHTAIbHBIMU MeTonamu. Habop npumMensiercs: npu U3y4eHnn
JKOJIOTUH, OMOJIOTHH, XUMHH, Teorpaduu 1 NpUpOIOBENCHHS, & TAKKE IS
MHAMBUlyaJIbHBIX UCCIIEOBAHUS U MPOEKTHOMN AEATEIbHOCTH HIKOJBbHUKOB.
Komnnexranus: becnpoBogHON MyJbTUAATYHK MO SKOJIOTHYECKOMY
Hudposas nadboparopusi .
MOHUTOPHUHTIY C 8-F0 BCTPOEHHBIMU JaTUYUKAMMU: I wr. I wr.

110 5KOJIOr'MH

JlaT4uK HUTPAT-UOHOB

JlaTuuk XJIOPUA-UOHOB

Jatuuk pH ¢ nnanaszonom usmepenus He yxe ueM ot 0 no 14 pH
JaTtunk BraXXHOCTH ¢ auanaszonoM uzmepenus 0... 100%

JlaT4MK OCBEIIEHHOCTH ¢ AUANa30HOM U3MEPEHHUs He ke 4eM oT O 10




HanmenoBanue
o0opynoBanns

Kparkue npuMepHbIe TEXHHYECKIE XaPAKTEPUCTHKH

KommuecTro exmamy 171si
npodpuILHOro
KOMILJIEKTA
(o0meoOpasoBare/LHBIE
oprasuzamum, He
SIBJISIIOIITHECST
MAJIOKOMILTICKTHBIM),
el M3M.

KommuecTro exmamy 171si
npodpuILHOro
KOMILJIEKTA
(MATTOKOMILTIEKTHBIE
o0meodpa3oBareIbHbIC
OPTAHM3AINN), ¢/, H3M.

180000 nk

JlaTuuk TeMmepaTypsl C IUANa3OHOM U3MEPEHUs He yke 4eM OT -20 a0
+140C

JlaTuuK 31eKTPONPOBOAUMOCTH C AUANa30HaMU U3MEpEeHUsI He yike YeM oT O
10 200 MxCwm; ot 0 mo 2000 MxCwm; ot 0 10 20000 MKCwMm

JlaTuuk TeMrepaTypbl OKpY KaroLel cpebl C 1Uara30HOM U3MEpEHUs He
yxke 4em oT -20 mo +50C

OTtnenbHble JATYUKU:

JlaTtunk 3ByKa ¢ QyHKIMEH HHTErPUPOBAHUS C TUATTA30HOM U3MEPEHUS
qacTOoT He MeHee YeM OT 50 I'm go 8 kl11;

JlaTuuK BIAXXHOCTH MOYBBI C AUANa30HOM U3MEpEeHMsI He yike ueM oT 0 1o
50%

Jlatuuk kucnopona ¢ AuanazoHoM usmepenus ot 0 no 100%

JlaTank onTHYeCKON MIOTHOCTH 525 HM

Jatunk ontuyeckon mioTHOCTH 470 HM

Jatuuk TypOunIuMeTp ¢ quana3oHoOM U3MepeHus He yike yeM oT 0 mo 200
NTU

JlaT4uK OKUCH yraepoaa ¢ AMana3oHoOM usMepeHus He yxe uyeM ot 0 go 1000
ppm

AKceccyaphl:

Kabens USB coeanHuTenbHbIH (2 11T.)

3apsimHOe yeTpoiicTBO ¢ kKabenem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

CrepikeHb 115 3aKperieHs 1aTYMKOB B IITATUBE

KpaTkoe pykoBOACTBO MO 3KCIUTyaTally HU(PPOBOH 1abopaTopuu
[IporpammHoOe obecrieueHne

Mertoanueckue pekoMeHaaunu He Meree 20 padbot

Ynakoska




HanmenoBanue
000pyI0BaAHNHA

Kparkue npuvepHbie TeXHHYECKHE XAPAKTEPHCTHKH

KomuecTBo exuHu 1715t
npopuILHOTO
KOMILIEKTA
(o0meodpa3oBareTbHbIE
OpPraHM3ANMH, HE
SIB/ISIIOIHECS
MAJTOKOMILTEKTHBLIM),
e/l H3M.

KomyecTBo exmHuI 1151
NPoPUILHOTO
KOMILTEKTA
(MAJTOKOMILTIEKTHBIE
o0meoOpasoBarebLHBIE
OPTAHM3AIIH), /1. H3M.

Hanuune pycckoA3bIMHOTO CaliTa MOAAEPIKKH, HATMYHE BUIEOPOJIHKOB.

Mukpockon uudpoBoii

Tun muxpockomna; dGuonornyeckuii

Hacanka MuKpOCKONa: MOHOKYIApHAast
Haznauenue: nabopaTopHbIii

MeTton uccrnenoBaHus: CBETIOE MOJe
Matepuan ONTHKH: ONTHYECKOE CTEKJIO
VYBenudyeHne MUKpOCKoma, kpat: 64 — 1280
Oxynsiper: WF16x

Oo0wextuBbl: 4x, 10x, 40xs (moanmpyKUHEHHbIH)
PeBonbBepHas roJIOBKa: Ha 3 00BEKTHBA

Tur nopCBETKH: 3€pKajo UIH CBETOAHO
PacrionoykeHue MOACBETKH: BEPXHsIS U HUKHISA
Marepuan kopnyca: MeTasul

IIpeamerHslil cTroauk, MMm: 90

Hctounuk mutanus: 220 B/50 I'u

Yucso meranukcenei: 1

1 T,

1 .

Habop OI'D no xumuu

B Habop BxoasT Bechl nabopaTopHeie anekTpoHHbIe 200 T, CIUPTOBKA
nabopaTopHasi, BOpOHKA KOHMYecKasi, [TaJlouka CTekJisiHHas, npodupka I[1X-
14 (10 wryk), crakaH Boicokuii ¢ Hocukom BH-50 ¢ meTkoii (2 wtykn),
LMJIMHAP U3MepUTeNbHbIi 2-50-2 (CTeKIAHHBIHN, ¢ NPUTEPTOI KPBILIKOIT),
IITATHB JU1st POOHPOK Ha 10 rHé3N, 3aKuM MPOOHPOUHBIH, IITATEb-
nosedka (3 mTyku), Habop GrakOHOB st XpaHEHHs pACTBOPOB H
peakTBOB (00BbeM dnakona 100 M - 5 KOMIUIEKTOB MO 6 WTYK, 00beM
¢naxona 30 mn - 10 KOMIUIEKTOB 1O 6 WITYK), UUIMHAP H3MEPUTENIbHbIII C
HocuKOM 1-500 (2 wryku), ctakal Bbicokuii 500 mu (3 wtyku), Habop
epLiei Uil MbITbsI OCY b (€PLI JUIS MBIThSl POOMPOK - 3 LUTYKH, epLu AJist
MBITbsl KOJIO - 3 1TyKkH), Xanar Oenbiil x/0 (2 wWryku), nepyaTku Pe3uHOBbIE
XUMHYECKHEe CTOlKHE (2 IMITYKH), OYKH 3alUTHBIE, GUIBTPbI OyMakKHbIE

1 mr.

1 mr.




Koam4gecTBo e IuHI 1151

npopuILHOTO KosmaecTBo e pHun st
KOMILTEKTA NPoPUILHOTO
Ne Ha“M?HOBaH“e Kparkne npuMepHbie TEXHHYECKHE XapaKTePUCTHKN (OSERD PIRIRRTEREEHIE ROMILTCRTA
000pyI0BaAHNHA OPraHM3AIH, HE (MATOKOMILTIEKTHbIE
SIBJISTIOTIHECH o0meo0pa3oBare/bHbIC
MAJTOKOMILIEKTHBLIM), OPraHM3AIMH), €1, W3M.
€/l H3M.
(100 wTyk), roprouee aus cnuptosok (0,33 7).
B cocTtaB HaOOp BXOAAT PEAKTHBLI: ATIOMHHUIA, JKeJIe30, CONsTHAs KUCIIOTA,
MeTunopamx, peHoadranenH, aMMuak, MePOKCHI BOAOPOIA, HUTPAT
cepeOpa u apyrue; B 00LIeH CIOKHOCTH - 44 pa3NIUYHBIX BEIIECTB,
HCIIOJIB3YEMBIX JIJIs1 COCTaBIeHHs] KOMILIEKTOB PEaKTHBOB MPH NPOBEIEHHH
9K3aMEHALIMOHHBIX 3KCIIEPUMEHTOB 110 KypPCY IIKONbHOH XHMHH.
B cocras BxogsT:
Cencop Tun | He menee | wt., obecrneynBaeT BO3MOKHOCTb PETUCTPALIMH
CHUTHAJIA HNEKTPUYECKON aKTUBHOCTH MbILIL (3neKTpoMHuorpammel, IOMI).
Peructpanus 10MKHA OCYIIECTBISETCS HEMHBA3MBHO, CYXHMH 3JIEKTPOIAMH.
B0O3MOKHOCTBIO KperIeHHs K pyKe YeJOBeKa, YTO JOJDKHO AaBaTh
BO3MOKHOCTb PETHCTPHPOBATh 3MEKTPHUECKYI0 AKTHBHOCTH MBbIIILIBI B
objacTH, Hal KOTOPOIt pacnionaraercs kperuieHue, [Ipu HanpsikeHun
MBIIILBI AOJI3KHA ObITh 00€CTeUeHa BO3MOKHOCTD HAOJFOIEHUS Ty4YHOCTH
curHana (T.e. npucytcTue IMI'), npu paccaabaeHHH MBIIILIBI - €€
OTCYTCTBHE.
VYuebnast 1abopatopust Cencop Tun 2 He menee | wr., obecrieunBaeT BO3MOKHOCTb PErUCTPALIH 1w |

10 HEeHPOTEXHOJIOrMH

curnana ¢poronnerusmorpaMmsl (PIII') onTHueckuM myrem, 3a cuer
M3MEHEHHs! OTPAXKEHHOrO OT KPOBEHOCHBIX COCYAOB CBETa, 00bEM KOTOPBIX
M3MEHSETCS MOJ BO3AEHCTBUEM MYJILCOBOI BOMHBI, CE€HCOp A0JKEH ObITh
o0ecrieueH BO3MOKHOCTBIO KPETUIeHHs K TIOAYLIEYKe Majiblia YelOBEKa.
Cencop Tun 3 He meHee 1 mT., obecneyrBaeT BO3MOKHOCTD: PETUCTPALIUN
curxaina snextpokapauorpammsl (OKI') He nHBa3HUBHBIM criocoboMm;
perucrpauuu L, 11 u 11l orBenenuii, noakiIr0UeHNs 3JEKTPOAOB K CEHCOPY C
MOMOLIBIO COEAMHUTENBHBIX NPOBOAOB, 000opyaoBaHHbIX TouchProof
pasbeMaMH.

Cencop Tun 4 He meHee | mT. obecneynBaeT BO3SMOKHOCTb: PErHCTPALIHMH
CHUTHaJIa KO3KHO-ranbBaHnveckoi peakiu (KI'P), peructpauus koroporo
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OCYIIECTBJISIETCS] Ha TIOCTOSHHOM TOKE; MOJKJIFOUEHHS K TEJy YeIOBeKa C
MOMOLIBIO CYXHX 3JIEKTPOOB, NOJKIIIOUEHHE KOTOPBIX K CEHCOPY
ocymecTsisieTcs ¢ momoupto TouchProof pazsemos.

Cencop Tun 5 e meHee | ., obecrieunBaeT BO3MOXKHOCTD. PETUCTPALINU
CHUTHAJIa 3JIEKTPUIECKOH aKTHBHOCTH Mo3ra (9317) ¢ MOMOIIBIO CYyXHX
HEUHBA3UBHBIX AJIEKTPOAOB; PETUCTPALIUU AJIEKTPUIECKON aKTUBHOCTH
Pa3HBIX A0JeH MO3ra; MOAKIYEHUSI SJIEKTPOAOB K CEHCOPY € MOMOLIBIO
COEAMHUTENbHBIX MPOBOAOB, 0bopynoBanHbIX TouchProof pazvemamuy;
3aKperieHus 3JIEKTPOJOB Ha TOBEPXHOCTH I'OJIOBbI.

Cencop Tun 6 He MeHee | ., obecrieunBaeT BO3MOXKHOCTD: PETUCTPALIIN
curHana xkonedanus rpyaHoi kinetku (CeHcop NbIXaHMsl), ONpeneTeHus
Y4aCTOTBI AbIXaHUS.

YcTpoiicTBo it cOopa TaHHBIX OT CEHCOPOB U Mepenadr Ha epCOHATbHBIN
KOMITBIOTEp 00eCneunBaeT BO3MOKHOCTb cOOpa TaHHBIX OT MOJKIFOUYEHHBIX
K HEMY CEHCOPOB M OTIPaBKy nosuydeHHbIX AaHHbIX Ha [1K. I[Toaxmouenue
ueHTpanpHoro monyist k IIK ¢ momomeio USB-kabens. LienrpanbHbiit
MOJlyJIb UMeET He MeHee | 1T,: ranbBaHu4yeckyro nusossuuio ot [1K.
LleHTpanbHbI MOy OOECIIEYNBAET BO3MOKHOCTb OJJHOBPEMEHHOTO
MOAKJIFOUEHUS BIJIOTh 10 4 ceHcopoB. Kaxkablii u3 Bxonos LleHTpanbHOro
MOJYJIsI UMEET raJIbBAaHUUECKYIO0 M30JIIHI0 (00ecTiedeHne MeKKaHAIbHOM
ranpBaHnueckoi uzonsanun). [Tonkmouenne cencopos k LleHTpanbHOMY
MOJYJIIO OCYLIECTBJISIETCS C TIOMOIIBIO CIIELIUAIN3UPOBAHHBIX Pa3beMOB
tuna LEMO, obecnieunBaromux npaBUiIbHOCTh MOJKIIOYSHUS pa3beMa U
CHIJKAIOIIUX PUCK CIy4aiiHOrO KacaHusl Pa3beMOB TOKOMPOBOAALINX
qacTeil, a Takke 00eCIeYNBAOINX 3aALIUTY OT HECAHKIIHOHUPOBAHHOTO
MOJKJIFOUEHUS K IPOU3BOJIbHBIM YCTPONHCTBAM.

Monyne «KHonka» He MeHee 1 mT., obecrneunBaeT BO3SMOKHOCTD: Pa3METKH
PErUCTPUPYEMbIX CUTHAJIOB U OTMEUATh HE MEHee 3-X Pas3JIMUHbIX KaTeropuu
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COCTOSIHUI.

YcTpoicTBO, BXOISIIEE B COCTAB JIAOOPATOPHH, JOJKHO 00eCTeYnBaTh
BO3MOYKHOCTh PETUCTPALINH apTEPUATHHOTO TABJICHUS.

[Iporpammuoe obecnieuenue (nanee - I10). lomxkHo obecnedynBaTh
BU3YQJIM3AIUI0 U 00pabOTKY PerucTpUPyEeMbIX CUTHAJIOB.

I'maBHOE OKHO IPOrpaMMBbl AOJDKHO COCTOSITh U3 BKIIAIOK, KasKAast U3
KOTOPBIX COAEPKUT HAOOp rpaduKOB, HEOOXOAUMBIX IJIsl OTOOpasKEeHUs
TpeOyeMoii nHpopMaLUu.

JloJKHA MMETBCST BKIIAAKA JIJTsI OTHOBPEMEHHOT'O IPOCMOTpPA CUTHAJA CO
BCEX CEHCOPOB, OIHOBPEMEHHO MOAKIIOUEHHBIX K L[eHTpasbHOMy MO JIIO.
J10 obecneunBaeT BO3MOKHOCTh MHOTOKaHAJIBHOTO (TIOUTpadhuaecKoro)
peskuma padoThl yCTPONCTBA.

Taxoke TOJKHBI IMETHCS BKJIAIKU JIS1 BU3YAJIH3aliH CUTHAJIOB OT CEHCOPOB
OMI', ®IIT, OKT', KI'P, 93T, cencopa AbIxaHus1, KHOTIKH; a TAKXKe
NPOM3BOMHBIX IPa)UKOB, HA KOTOPBIX BU3YAIH3UPYIOTCA CIeMUDUIHBIE JJIST
TOT'O UJI MHOTO CUTHAJIA BEJINIHHBL

I1O nomwkHO KaBaTh BO3MOXKHOCTH BU3YAJIU3ALIUH U 00pabOTKU
PETUCTPUPYEMBIX CHTHAJIOB, & HMEHHO!

- OMI': BU3yanusaiusi CUrHana, CekTp CUrHasa, aMIUIUTYIHbIM Tpurrep

- @OI1I": Bu3yanu3aius CUrHaja, CIIeKTpa CUTHAJA, TaXOTrPaMMBl, Tpaduk
nyJbca

- OKT': Bu3yanu3anus CUTHaJIA, TaXOrPaMMBbl, rpaduk mysibca

- KI'P: Busyanu3anus curnana

- O0T'": Bu3yanusanus CUrHaja, CIIeKTp CUrHaJIa, aMIUTUTyAa ajib(a-puTma,
aMmIuuTyna oera-purma.

- CeHCOp IbIXaHMSI: BU3YyaJIU3aLlUsl CUTHAJIA,

- KHonka: Bu3yanu3anus CUTHaIA pa3MeTKU

I1O nomxHO MMETh BO3MOXKHOCTb KacTroMuzalmu 1 HacTporku [10 ns
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s¢pexkTuBHOrO OTOOpaKEeHMs rpad)uKOB: HACTPOIKa LiBETa, BEIOOP
napamMeTpoB Ui aHATTN3a, BBIOOP 0TOOpaskaeMbIX rpaduKoB,
macmraduposanue rpagukos. [10 1omKHO IMETh BO3MOXKHOCTD 3aITUCH U
BOCIIPOU3BECHHS PETUCTPUPYEMbIX CHTHAJIOB.

Bo3MokHOCTD HaCTPOHKH apamMeTpoB (PUIBTPALIUN CHTHAJIA C TTIOMOIIBIO
($uIbTpa HIKHUX YacTOT, (PUIIBTPA BBICOKUX YaCTOT, IMOJIOCOBOTO (PUIIBTPA,
PEKEKTOPHOTO (PUIIBTPA.

C uenbio ynoOCTBa aHAIU3a CUTHANA, TOJKHA UMEThCSI BO3MOKHOCTD
3aMUCH PETHCTPUPYEMBIX CUTHAJIOB B (haiil, C OCIeNyIOIIeiH
BO3MOYKHOCTBIO HX ITOCJIEAYIOIIErO BOCIIPOU3BeaeHNs B fanHOM 110
(MIMUTHPYS PETUCTPALIMIO CUTHAJIA B PEKUME PEATbHOTO BPEMEHH).

B cocraBe: MmeTonndeckiie MaTepHalIbl AT YIUTEISI U O0yHarOINUXCA,
OIMHCaHNE MOJKIFOUEHUS] CEHCOPOB J1a00PaTOPUH, HHCTPYKLIUH T10
ucnons3oBanuio 110, onucanne 1abopaTOpHBIX U MPAKTUYECKUX padoT,
KOTOPOE B TOM YHCJIE COJIEPIKUT MPE3EHTALMOHHBIE MATEPUAIIBL.
YnakoBka/kopoOka naboparopun qoi:KHA obecrnednBaTh yA0OHOE XpaHEeHHE
U COZIePIKaTh MOACKA3KH [T PACIIONIOKEHHSI CEHCOPOB M yCTPOHCTB
naboparopuu it yIOoOHOTO UCTIONB30BAHUS MIPETIOIABATEIISIMU 1
00yHaIOIMUMUCS.

TexHoJI0THYECKAS HaNnpaBJI€EHHOCTb

OObpazoBaTenbHbBIN
KOHCTPYKTOp AJISI

9. MPAKTUKU OJIOUHOTO
MPOrPaMMHUPOBAHUS C
KOMIUJIEKTOM JaTYUKOB

Pobororexunueckuii Habop npenHa3HAYeH AJIST I3YYEeHUSI OCHOB
pOOOTOTEXHUKH, [eTajeH, Y3JI0B U MEXaHU3MOB, HEOOXOUMBIX JIJIsI
CO3MIaHMsI pOOOTOTEXHHUYECKUX YCTPOMCTB.

Habop npencrasnsier cod0il KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COCAUHUTCIIBHBIX 3JICMCHTOB U 3JICKTPOTCXHUYCCKUX KOMIIOHCHTOB.
Habop no3sossier codupath (1 mporpaMMHUpPOBaTL COOMpPAEMbIe MOMIEITH ), U3
3JIEMEHTOB BXOMSLINX B €r0 COCTAB, MOACIH MEXaTPOHHBIX
pOOOTOTEXHUYECKHUX YCTPOMCTB C aBTOMATH3NPOBAHHBIM YIIPABICHUEM, B

1 .
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TOM YHCJIE HAa KOJIECHOM XOJy, & TaK € KOHCTPYKIIUH, OCHOBAaHHBIX Ha
UCTIOJIB30BAHUU NTepead (B TOM YHCIIe YePBAYHBIX U 3y0UaThIX), & TaK XKe
pBIYATOB.

CBETOIMOHBIN MaTPUYHBIN TUCTLIEH ¢ OeJoi MOICBETKON Ha KOHTPOJUIEpe
KonnuecTBo mopToB BBOAA/BBIBO/IA HA KOHTPOJUIEPE HE MEeHee 6
KomnuuecTso kHOMOK HE MeHee 4

OO0111ee KOJIMYECTBO 3JIEMEHTOB. He MeHe 520 IIT., B TOM YHUCJIE:

1) nmporpamMmMupyemslii OJIOK yrpaByieHusI, KOTOPBII MOXkeT paboTaTh
ABTOHOMHO U B TIOTOKOBOM PEKHME;

2) cepBOMOTOPHI

3) maT4mMK CHIIBI

4) naT4UK PacCTOSHUS

5) matuuk 1BeTa

6) akkyMyJIATOpHas OaTapest

7) IlnacTUKOBBIE CTPYKTYPHBIE 3JIEMEHTBI, BKJIFOUasi meppoprpoBaHHbIE
3JIeMEHTBI: OaJKu, KyOMKH, OCH U BaJIbl, COEIIUHUTEIbHBIE SJIEMEHTHI K OCSM
, IECTEePHH, MPETHA3SHAYCHHBIE JIS1 CO3aHMs YEPBIYHBIX U 3yOUaThIX
nepenay, COeIUHUTEbHBIE U KPETICXKHBIE SJIEMEHTHI,

7) IlporpamMHOe oOecriedeHne, HCIONb3yeMOe Il TPOrPaMMHUPOBAHUS
cobupaemMbIx pOOOTOTEXHUIECKHX MOAEIEH U YCTPOMCTB, TOCTYITHO JJISI
ckauuBaHus 13 ceTu MHTepHer

10.

ObpazoBarenbpHbIi HAOOP
M0 MEXaHUKE,
MEXATPOHUKE U
pOOOTOTEXHUKE

Kowmmmexr AJIsE U3YyUCHUA OCHOB JJICKTPOHUKH U pO6OTOTeXHI/IKI/I

Habop nomxkeH ObITh peaHA3HAYEH IS TPOBENCHUS YUeOHBIX 3aHATHI 1O
3JIEKTPOHUKE U CXEMOTEXHHKE C LENbI0 U3yUeHHs Hanbosee
pacmpoOCTPaHEHHOM 3JIEMEHTHOM Oa3bl, MPUMEHSIEMOH J1JIsl WHKEHEPHO-
TEXHUYECKOTO TBOPUECTBA yUaIuXcs U pa3paboTKH yueOHbIX Moaenei
poboros. Habop noskeH mo3BOJSATh yUAIIUMCS HA MTPAKTUKE OCBOUTH
OCHOBHBIC TCXHOJIOT'MU MPOCKTHPOBAHUA pO6OTOTeXHI/ILIeCKI/IX KOMIIJIEKCOB

1 .
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Ha TpUMepe yIeOHBIX MOJeNel poOOTOB, a TAKIKE U3YUYUTh OCHOBHBIE
TEXHUYECKHE pPeleHus: B 0071acTh KHOEPHETHUECKUX U BCTPAUBAEMBIX
CHCTEM.

B cocraB koMIieKTa JODKEH BXOAUTh HAOOP KOHCTPYKTHBHBIX 3JIEMEHTOB
111 cOOPKH MakeTa MaHUMYJSILMOHHOTO pO0O0Ta, KOMIUIEKT METAJUTHIECKHX
KOHCTPYKTHUBHBIX 3JIEMEHTOB Il COOPKH MakeTa MOOMJIBHOTO poOOTa | T.1I.
B cocraB koMriekTa BXOOUT HAOOP 3JIEKTPOHHBIX KOMIIOHEHTOB IS
U3yYeHUs] OCHOB AJIEKTPOHUKHU U CXEMOTEXHUKH, a TAK)KE KOMILIEKT
NPUBOZIOB M JATYUKOB PA3IMYHOIO TUIIA ISl Pa3paboTKu
POOOTOTEXHUYECKUX KOMILJIEKCOB.

B cocras kOMIIIEKTa AOJIKHO BXOAUTH. MOTOPBI C SJHKOEPOM - HE MEHEe
21T, CepBONPUBOA OONBIION - HE MEHEe 41T, CEPBONPHUBOA MBI - He
MeHee 21T, THPpPaKPaCHBII JaTYUK - HE MEHee 31UT, YIbTPa3BYKOBOM
JaTYUK - HE MeHee 31UT, JaTYUK TeMIepaTypel - He MeHee 11T, JaTuuk
OCBELICHHOCTH - HE MeHee 11T, Habop 3JIEKTPOHHBIX KOMIIOHEHTOB
(pe3ucTopsl, KOHAEHCATOPBI, CBETOAMOABI PA3IUYHOTO HOMHUHAA),
KOMILIEKT IPOBOMOB IJIsi OECIaeqHOr0 MPOTOTUITUPOBAHMS, TUIATA
OecraeuyHOro MPOTOTHUITHPOBAHUS, AKKYMYJISITOP U 3apsIHOE YCTPOKICTBO, .

B cocraB koMriekTa JODKEH BXOAUTD MPOrPAMMHUPYEMBIH KOHTPOJLIED,
nporpammupyemslii B cpene Arduino IDE mnn ananorngssix ¢cBoO0OIHO
pacripocTpaHsieMbIxX cpenax paspadorku. IlporpaMmupyemsiii KOHTpOILIED
TOJDKEH 00JIaiaTh MOPTaMU ISl MTOAKIIFOUEHUS TU(POBBIX U aHAIOTOBBIX
yctpoiicts, unrepdeiicamu TTL, USART, 12C, SPI, Ethernet, Bluetooth wiu
WiFi.

B cocraB koMmiekTa JOKEH BXOAUTD MOAYJIb TEXHUYECKOTO 3PEHUS,
NPEACTABISIFOINN COOOH BBIYMCIUTEIHHOE YCTPOWCTBO CO BCTPOSHHBIM
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MUKPOIpPOIeccopoM (KOJI-BO siAep - He MeHee 41IT, 4acToTa siapa He MeHee
1.2TTu, obvem O3Y - He meree 5S12M6, 00beM BCTPOSHHOH MaMATH - He
meHee 81'0), MHTerpupOBaHHOM KaMepoi (MAaKCUMAaJIbHOE pa3pelueHue
BUIEOMNOTOKA, epenasaeMoro no untepdeiicy USB - He menee 2592x1944
€71.) U ONITHYECKOHN cUCTeMO. MOoayib TEXHUUECKOTO 3PEHUS TOJKEH
00JaaTh COBMECTUMOCTBIO C PA3JIMYHBIMH MIPOTPAMMHUPYEMBIMU
KOHTpouiepamu ¢ iomolnbto uaTepdeiicos - TTL, UART, 12C, SPI,
Ethernet. Moaynb TeEXHUUECKOTO 3pEHHSI TOJDKEH UMETh BCTPOSHHOE
nporpaMMHOe obecriedeHre Ha OCHOBE OMEPAIIHOHHON cucTeMbl Linux,
MIO3BOJISTFOIIIEE OCYIIECTBIISITh HACTPOMKY CHUCTEMBI MALITITHHOTO O0yUeHUs
napaMeTpPoOB HEHPOHHBIX ceTel 1JIs1 OOHAPYKEHUST OOBEKTOB, OMPEEICHUS
UX NIApaMETPOB U NajbHEHIIeH HACHTUPHUKALNH.

Kowmrmnekt nomkeHn odecneunBaTh BO3MOXKHOCTb U3yUEHHUST OCHOB
pa3paboTKH MPOrpaMMHBIX H AIMAPATHBIX KOMITIEKCOB MHXKEHEPHBIX
cuctem, pemenuii B cepe "MHTEpHET Bemeil", a Takke pelmeHuii B o01acTu
pPOOOTOTEXHUKH, UCKYCCTBEHHOTO MHTEJJIEKTA U MAITUHHOTO OOYYEHHSI.

11.

Yertripéxocesoit
yueOHbIH po0oT-
MaHUIYJIATOP C
MOOYJbHBIMHU CMCHHBIMHA
HacaJKaMu

YueOHbIil poOOT-MaHUITYIATOP MPETHA3HAYEH JIJIsi OCBOSHUS
00yHaroIUMUCS OCHOB pOOOTOTEXHUKH, JISl IOJTOTOBKH O0YYarOIIUXCs K
BHEIPEHUIO U MOCIEAYIOLIEMY UCIIOJIb30BAHUIO POOOTOB B MPOMBIIIJICHHOM
MPOU3BOJICTBE.

KonmudecTBo oceli poboTa MaHHUIYJISITOPA - YETHIpPE.

[TepemereHne HHCTPYMEHTA B MMPOCTPAHCTBE IO TPEM OCSIM JTOJIKHO
YOPaBISATHCS IIArOBBIMU ABUTATEISIMU. HarnpsikeHre MUTaHUs [AroBbIX
nsuraresneil He 6oxee 12 B.

CepBonpuraresib Y4eTBEPTOI OCH TOJKEH 00eCIeunBaTh TOBOPOT
WHCTPyMEHTA.

YT0a MoBOpOTa MAHHITYIATOPA HA OCHOBAHUHU BOKPYT BEPTHUKAJIBHON OCH HE
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MeHee 180 rpaaycos.

Jlns onpeneneHys NOJIOKEHNsT MAaHUNYJISITOpa pU IOBOPOTE BOKPYT
BEPTUKAJIBHON OCH IOJDKEH HUCIIOJIB30BATHCS SHKOJED.

Yros noBopoTa 3aJHETrO MJle4a MAHUNYJIATOpa He MeHee 90 rpaaycos.
Yros noBopoTa NEpEeIHero mieda MaHuIyisstopa He MeHee 100 rpagycos.
Jlns onpeneneHys MOJOKEHUs 3aJHETO U MEePEIHero ey MaHUIyJIsITopa
JOJKEH UCIIONIb30BaThCs TUPOCKOI. YT0J1 MOBOPOTA MO Y€TBEPTONH OCH He
MeHee 180 rpaaycos.

JlomkHa OBITh BO3MOXKHOCTh OCHAIIEHUSI CMEHHBIMU HacaakaMu (Hampumep,
aeprKaTeNb KapaHaama wia guomacrepa, MPUCOCKa C CEPBOIBUIATEIIEM,
MeXaHMYECKOe 3aXBaTHOE YCTPOICTBO C CEpPBOABUTATENEM, YCTPOICTBO AJIs
Ja3epHON TPaBUPOBKH HIH YCTPOUCTBO st 3D-neuarn).

JlokHa OBITh BO3MOXKHOCTD MOIKJIFOUEHHUS TOTIOIHUTENbHBIX YCTPOHCTB
(HarmpuMep, TpaHCIIOPTEPa, pPeibca A epeMeLIeHnst poOoTa, MyJIbTa
yIpaBlieHUs TUNA JPKONCTUK, KaMEPbl MAIIMHHOTO 3PEHMsI, ONTUYECKOT0
IaTYuKa, MOIYJIsl O€CIIPOBOIHOIO AOCTYIIA.

PoboT-mManunynaTop powkeH odecneunBaTh MepeMeeHIe HACAAKH B
MIPOCTPAHCTBE, AKTUBALIMIO HACAIKH, BO3MOXHOCTb MOJYUEHHUS] CUTHAJIOB OT
KaMephbl U 1aTYMKOB, BO3MOXKHOCTb YIPABJIEHUsI JOMOJIHUTEIbHBIMU
YCTPONUCTBAMU.

Marepuan kopryca — amomunwuii. Jlmamerp pabodeii 30HbI (O3 yueTa
HABECHOT'O MHCTPYMEHTA M 4eTBepTOi ocn) He MeHee 320 mm. MHTepdetic
nopkiouenus — USB.

JloJKeH MMEeTh BO3MOYKHOCTb ABTOHOMHOM PadOThI U BHEITHETO
yIIpaBlI€HUS.

Yrpasistomuii KOHTPOJUIEP AOJDKEH ObITh COBMECTHM CO cpenoi Arduino.
VYnpasnsAomni KOHTPOJJIEP COBMECTUM CO CPeAo MPOrpaMMHUpPOBaHUS
Scratch, u si3p1kOM nporpammuposanus C.
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JomwkeH obecneunBaTh MOBOPOT MO NMEPBLIM TPEM OCSM B 3aJaHHBIN YOI U
HA 3aJJaHHBIN YroJl, IOBOPOT IO YE€TBEPTOU OCH HA 33a[JaHHBIN YIOJl,
IBH)KEHUE B KOOpAHHATHI X, Y, Z, MepeMelIeHue Ha 3aJJaHHOE PacCTOsIHUE
1o koopauHataMm X, Y, Z, nepenady JaHHBIX O TEKYLIEM [TOJIOKEHUHU YTJIOB,
nepenady JaHHBIX O TEKYLUX KOOPAWHATaX UHCTPYMEHTA.

JIoJKeH MOAAEPKUBAThH IEPEMELIICHUE B IEKAPTOBBIX KOOPAWHATAX U yIJIax
MOBOPOTA OCEM, € 3aJaHHON CKOPOCTBI) U YCKOPEHHUEM.

Tunel nepeMeleHnii B 1EKapTOBbIX KOOPAUHATAX: IBHXKEHUE 110
TPAEKTOPHUH, NBHXKEHHUE M0 NPSMON MEXAY ABYMs TOUKaMH,
NepenphIriBaHNE U3 TOYKH U TOUKY (IEpEeHOC OOBEKTA).

12.

Ob6pasoBarenbHbIil HAOOP
IUIs1 U3YYECHUS
MHOTOKOMITOHCHTHBIX
POOOTOTEXHUYECKUX
CUCTEM U
MaHUITYJIALTUOHHDBIX
poboToB

OO0pa3zoBarenbHbII KOMIUIEKT TOJDKEH OBITh MPEeIHA3HAUEH ISl U3YUYEHUS
pOOOTOTEXHUYECKHUX TEXHOJIOTUH, OCHOB MH(POPMALIMOHHBIX TEXHOJIOTUH U
TEXHOJIOTUH MPOMBIIIIEHHOH aBTOMAaTU3aLMH, a TAK)KE TEXHOJIOTUI
MPOTOTUIIUPOBAHUS U aAJUTUBHOIO NPOU3BOJICTBA.

B cocras kOMIIIEKTa JOJIKHO BXOAUTH!

1) MHTennexTyanpHblil CEpBOMOIYJIb C MHTETPUPOBAHHON CHCTEMOMN
yIPABJICHUS, TIO3BOJISIIOLIEH OO BENNHATE CEPBOMOYJIIH APYT C IPYTOM I10
MOCJIeIOBATEIbHOMY UHTEpdEICy - He MeHee OIT;,

2) PoOoTOTEXHIUYECKHIT KOHTPOJIJIEP MOAYJIBHOTO TUIIA, TIPECTABIISIO NN
co00¥i OTHOTUTATHBIA MUKPOKOMITBIOTED € OMEPALMOHHON cucTeMoi Linux,
O0BETMHEHHBIH ¢ TIepU(pepUITHBIM KOHTPOJIEPOM C TIOMOLIBIO TIATHI
pacurpenust. POOOTOTEXHHUECKUI KOHTPOJUIEP NOJDKEH YIAOBIETBOPATD
TEXHUYECKUM XapPaKTePUCTUKAM: KOJI-BO s/iep BCTPOCHHOIO
MHKPOKOMIIBIOTEPA - HE MEHEE 4, TAKTOBAs 4aCTOTA siApa - He MeHee 1,2
I'Tu, oovem O3V - He menee 512 M6, nannuue narepdeticos - SPI 12C,
128, TTL, UART, PWM, 1iu¢poBbie 1 aHaJOTOBBIE TIOPTHI AJISI
MOJKJIFOUEHUS BHELITHUX YCTPOHCTB, a Taroke WiFi nmm Bluetooth mist
KOMMYHHKAIMH CO BHEITHUMH YCTPOHCTBAMH. POOOTOTEXHIUUECKHIA

1 .
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KOHTPOJUIEP JOJDKEH 00ecneunBaTh BO3MOKHOCTD POTPAMMHUPOBAHHS C
noMoIeko cpeacts s3bikoB C/C++, Python u cBoGogHO pacnpocTpaHseMoit
cpenst Arduino IDE, a Taxke yrpaBieHUs] MOAETSIMH POOOTOTEXHUIECKHX
cucrteM ¢ nomoieio cpeanst ROS.

3) BeruncnuTenbHbI MOAYJIb CO BCTPOSHHBIM MUKPOKOHTPOJUIEPOM - HE
MeHee 1mT. BbucInTenbHbIi MOAYJIb JOJDKEH 00J1aaaTh BCTPOCHHBIMU
U(pPOBBIMHU ITOPTAMH - HE MeHee | 21T U aHAJOTOBBIMHU IIOPTAMHU- HE MEHEe
12T, BeraucnuTenbHBIN MOAYJIb TOJKEH 001aaTh BCTPOSHHBIM MOy JIEM
6ecripoBonHOM cBsizu TN Bluetooth m WiFi ms coznanust anmapaTHo-
NPOTPAMMHBIX PEIIeHUH 1 "yMHBIX/CMapT"-yCTPOUCTB s pa3padoTKH
pewenuii "UHTepHeT Beleit".

BeranciauTenbHbIN MOy TOJDKEH 001aaTh COBMECTUMOCTBIO C
nepudepUiHbIMH IIATaMH s TOAKIIIOYeHHs1 K cetu Ethernet u
MOAKJIFOYEHUS] BHEIIHENH CUJIOBON HArpy3KH.

4) Monayib TEXHUYECKOTO 3PEHUS, MPENCTABIISIOLINIA COOOH YCTPOHCTBO Ha
0a3e BBIUUCIUTENBHOTO MUKPOKOHTPOJUIEPA U HHTETPUPOBAHHOMN KaMepsbl,
o0ecrieunBaroIee paco3HaBaHUe MPOCTEHIINX H300pakKeHUH Ha MOJyJIe 32
cueT COOCTBEHHBIX BBIYUCIIUTENBHBIX BO3MOXKHOCTEH - HE MeHee 11T,
MonyJib TEXHHYECKOTO 3pEHUs AOJDKEH 00eCeunBaTh BO3MOKHOCTD
OCYIIECTBJISITh HACTPOUKY dKCIo3uLinu, Oananca 6enoro, HSV
COCTABJISIIOLINX, MJIOMIAnN OOHAPYKUBAEMOM 00JIaCTH H300paKeHUs,
OKPYTJIOCTH OOHAPYKUBAEMOU 00J1aCcTH N300pasKeHHs, TIOJIOKEHUE
o0OHapy’KuBaeMbIX 00JacTell OTHOCUTEBHO IPYT APyra

Monyib TEXHHYECKOTO 3PEHUs JOJKEH MMETh BCTPOEHHbBIE HHTEP(EHCHI -
SPI, UART, I12C unu TTL 1151 KOMMyHUKalUy APYT C IPYTrOM WU
BHEIIHUMH yCTPOHCTBAMHL.

5) KoMITIEKT KOHCTPYKTHUBHBIX 3JIEMEHTOB M3 METAJLIA JJisi COOPKU MOJENH
MaHHITYJSITOPOB - HE MeHee 1miT;
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6) Kommnexr s3nemMeHTOB Aist COOpKM BaKyyMHOTO 3aXBaTa - HE MeHee 1mT.
O06pazoBaTenbHbIA POOOTOTEXHUYECKHI KOMITJIEKT TOJKEH COAEePKaTh
Habop OMONMHMOTEK TPEXMEPHBIX MOJEJIEH ISl MPOTOTUIHPOBAHUS MOJIENeH
MOOHJIbHBIX U MAHUMYJIILIMOHHBIX POOOTOB pa3aM4YHOro Tuna. B cocras
KOMILJIEKTA TOJKHBI BXOJIUTh HHCTPYKIIUK U METOIHYECKUE YKA3AHHS 110
pa3paboTke TpeXMEePHBIX MO MOOUITBHBIX pOOOTOB,
MaHUITYJISIITHOHHBIX POOOTOB C PAa3IMYHBIMU THIIAMU KHHEMATHKHU (YTI0Bast
KMHEMATHKa, TJIOCKO-NapalIebHasl KHHEMATHKA, AeJbTa-KHHEMaTHKa,
SCARA wnu peruakHasi KuHemaTuka, miargopma CtroapTa u T.11.).
O06pazoBaTenbHbIA POOOTOTEXHUYECKHI KOMITJIEKT TOJKEH COAEePKaTh
WHCTPYKIIUHU TI0 IPOEKTUPOBAHUIO POOOTOB, MHCTPYKIIHH U METOIUKU
OCYLIECTBJICHHS HHKEHEPHBIX PACYETOB MPH MPOSKTUPOBAHUH (PacyeThl
Harpy3Kd 1 MOMEHTOB, pacyeT MOIIHOCTH MPUBOOB, pacyeT napameTpoB
KMHEMAaTHKH U T.11.), MHCTPYKLUH 10 pa3paboTKe CHCTEM YIpPaBIeHUs U
MPOrpaMMHOTO OOecTieueH s AJIs YIPABISHUST pOOOTaMU, UHCTPYKLIUH U
METOIHUKH MO pa3paboTKe CUCTEM YIPABJICHUS C 3JIEeMEHTAMH
HCKYCCTBEHHOI'O MHTEJJIEKTA M MAIIMHHOTO OOYYEHUsL.

Komnb

TEepHOe 000pYyAOBaAHUE

13.

Hoytbyx

Dopm-dpakTop: HOYTOYK;

Kectkasi, HeoTK/IIOUaeMas KJlaBuaTypa: HaJlu4ue;

Pycckas packiagka KaBUaTypbl: HATUUUE,

Jlnaronane 5kpaHa: He MeHee 14 nroiMoB,

Paspemenue skpana: He meHee 1920x1080 nukcenei,
KonuuecTBo sinep mpoueccopa: He MeHee 4,

KommuecTBo moTOKOB: HE MeHee §;

basosas TakTOBas yactora npoueccopa: He meHee 1 I'T'L;
MakcumasbHas TAaKTOBask 4acToTa mpoueccopa: He medee 2,5 I'T'L;
Ksm-namsite npoueccopa: He MeHee 6 MOaiir;

1 .




HanmenoBanue
o0opynoBanns

Kparkue npuMepHbIe TEXHHYECKIE XaPAKTEPUCTHKH

KommuecTro exmamy 171si
npodpuILHOro
KOMILJIEKTA
(o0meoOpasoBare/LHBIE
oprasuzamum, He
SIBJISIIOIITHECST
MAJIOKOMILTICKTHBIM),
el M3M.

KommuecTro exmamy 171si
npodpuILHOro
KOMILJIEKTA
(MATTOKOMILTIEKTHBIE
o0meodpa3oBareIbHbIC
OPTAHM3AINN), ¢/, H3M.

O0beM yCTaHOBJIEHHON ONEPaTUBHON MaMATH: He MeHee 8 [ Oaiit;
O6bem noanep>KMBaeMOi OnepaTHBHON MaMATH (IJ1s1 BO3MOXKHOCTH
pacimupenus): He MeHee 24 ['GaiiT;

O6bem Hakomnurenst SSD: He meHee 240 I"Gaiir,

Bpems aBToHOMHO# paboThI OT OaTapen: He MeHee 6 4acoB,

Bec HOoyTOyKa ¢ yCTAaHOBIEHHBIM aKKyMYJISITOpOM: He Oonee 1,6 Kr,
Breurnnii uarepdeiic USB cranmapra He Hipke 2.0: He MeHee IBYX
CBOOOJHBIX.

Breurnnii uarepdeiic LAN (B ciyyae OTCyTCTBUS Ha KOPIIyCe,
npenoctaBisaTh Ethernet ananrep USB-RJ-45);

Hanuune monyneii u uaTepdeiicoB (UCMONIb30BAHUE MEPEXOTHUKOB HE
npenycmotpeno): VGA, HDMI,

BbecnipoBonHas cesi3p Wi-Fi: mHanmuue ¢ nognepskkoii crannapra IEEE
802.11n, umu coBpeMeHHee,

Web-kamepa: Hamuuue;

Manunynatop "Mbllib": HAJIUUUE,

[IpenycraHoBNeHHAS ONIEPALIMOHHAS CHCTEMA C TpapUUIecKuM
NOJIb30BATENBCKUM HHTEpdeiicom, odecnieunBaroimas padboTy
PacIpOCTPaHEHHBIX 00Pa30BATENbHBIX U OOIECUCTEMHBIX MPHIIOKEHHH:
HAJINYHE.

14.

Tenexka-xpaHUINLLE
HOYTOYKOB

THUIT KOPIIyCa: METAU,

BO3MOXKHOCTH O€30IIaCHOTO 3aIMUIIEHHOT0 3aMKOM XPaHEHUsI HOYTOYKOB!
HAJINYHE,

BO3MOYKHOCTb 3apSAKH HOYTOYKOB: HAJHYHUE, MOAAEPIKKa HOYTOYKOB U3
KOMILJIEKTA TTOCTABKH;

Hanuane poyrepa Wi-Fi crannapra 802.11n nnm coBpemennee: 1 mrT.
NoJ/IePKKa HOYTOYKOB U3 KOMIUIEKTA IMOCTABKH;

KOJINYECTBO HOYTOYKOB: OT 6 INTYK, MOAIEPIKKA HOYTOYKOB U3 KOMILIEKTA

1 .
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KosmuecTBo exmuni AJ1s

npoPHILHOTO KosmecTBo equnmn st
KOMILICKTA npodpuILHOro
Ne Hanvienosanue Kparkue npuMepHbIe TeXHHYECKIE XapAKTePUCTHRKH (06meobpasoparemLmLIC HOMILTCKTA
00opya0BaHMS OpraHmzanum, He (MaJIOKOMILIEKTHBIE
SIBJISTIOTITHECST 001meo0pa3oBarebpHbIC
MAJIOKOMILTICKTHBIM), OPTAHM3AINN), ¢/, H3M.
e/l u3M.

MOCTaBKH,
Hanpsixkenne nutanus: 220B\S0I

[Torpebnsiemas mourHOCTE, BT (Makcumym): 2500;
[Torpebnsiemsrii TOK, A (Makcumym): 12;

JlnuHa mHypa 3JeKTPONUTaHus: OT 2,5 MeTpa,

3amura OT nepeHanpsKeHHsI, KOPOTKOT'O 3aMbIKAHUS . HATUYHE,
Koneca st nepeBikeHns ¢ TOPMO30M: HaJTHYHE.




