MHUHHUCTEPCTBO NPOCBEIMEHWSI
POCCHHUCKOHU ®EJEPALINU

(MUHTIPOCBEIMEHWS POCCHMN)

PACIHOPAXEHMUNE

«12  » ssuBaps 2021 r. Ne P-6

MockBa

OO0 yTBep:KAeHHN MeTOAUYECKHX PeKOMeH Al
10 CO3AAHUI0 U (PYHKIIMOHMPOBAHUIO B 00111€00pa30BaTe/IbHbIX OPraHH3ALUAX,
PACNOJIO’KEHHbIX B CeJIbCKOH MECTHOCTH U MAJIbIX TOPOAAX, IEHTPOB 00pa30BaHHUA
€CTEeCTBEHHO-HAYYHOH H TEXHOJIOTHYe€CKOH HANPABJIEeHHOCTel

Bo ucnonnenue nyHkra 4 lIpaBuil MpeaoCTaBICHUS U PACHpEACICHUs CyOCHINH
u3 ¢peacpaibHoro  Orojkera  OmomkeTaM  cyObekToB — Poccuiickoit  demepaunu
Ha COUHAHCUPOBAHUE PACXOAHBIX 0053aTeNbCTB CYOBEKTOB Poccuiickoit Meaepanuu,
BO3HUKAIOUIMX TMPU  pealv3alld  PETHOHAIBHBIX  IPOCKTOB,  00ECIECUMBAIOLINX
JIOCTIDKEHUE TieNiel, nokasareiied v pesysibTaroB deaepalibHBIX MPOSKTOB, BXOISIIIMX
B COCTAaB HAUMOHAIBHOrO TMpoekTta «OOpa3oBaHME», B paMKaX TOCyJapCTBEHHOU
nporpammbl  Poccutickoit  ®enepanuu  «PasButue  oOpazoBaHuUsl», [PUBEIEHHBIX
B IIpunoxenun Ne 5 k rocyaapcrBeHHoM nporpamMmme Poccuiickoit @enepauuu «Pa3Butre
oOpaszoBaHus», yTBEpxAEHHON nocTanoBaeHueM Ilpasurenscra Poccuiickoit denepaiiuu
oT 26 nexadps 2017 r. Ne 1642:

. VYrBepauth npuiaracmbie METOAUUYECKAE PEKOMEHJAIMM 110 CO3/IaHUIO
U (PYHKIMOHMPOBAHHIO B 00IICOOPA30BATEIBHBIX OPraHu3alusaX, pPacloOI0KEHHbBIX
B CEJILCKOM MECTHOCTH U MAlbIX Iopoaax, UEHTPOB 0Opa3oBaHUsl €CTECTBEHHO-HAYYHOM
M TEXHOJOTMYECKOW  HAMNpaBJIEHHOCTEH B  paMKaxX  PETrHOHANBHBIX  IPOCKTOB,
o0ecneunBalOIIUX JOCTHXKCHUE LEJICH, TokasaTeieh U pesybpTaTta QenepaibHOro IpoeKTa
«CoBpeMeHHas KOJIa» HAIMOHAIIBHOIO IpoekTa « O0pa3oBaHuey;

2. KoHTpoJib 32 UCTIOJHEHUEM HACTOSIIIETO PacIOPSKECHUS OCTABJISIEO 32 COOOM.

JAOKYMEHT NOAIIMCAH T.B. BacuibeBa
IEKTPOHHON MOAMHCHIO

CepTH(bHKaT 4B7B7BEF9594E29A8B8EE25876116626720374C9
Bnaueneu Bacnibesa Tarpssa Bukroposna
JefCTBUTEINEH ¢ 28.07.2020 no 28.10.2021




[Ipunoxenue

YTBEPXJIEHbBI
PacopsKEHUEM
MuHucTEpCTBA NPOCBELICHUS

Poccniickoit denepanun
oT «12» suBaps 2021 r. Ne P-6

MeToan4yeckne peKOMeH AU
10 CO3JAHUI0 U PYHKUHOHUPOBAHUIO B 00111€00pa30BaTE/IbHbIX
OpraHu3anHsax, pacno/I0KeHHbIX B CEJILCKOIl MECTHOCTH H MAJIBIX rOpOAAaXx,
LHEHTPOB 00Pa30BAHUSA €CTECTBCHHO-HAYYHOIi H TEXHOJIOrH4eCKOii
HaMpaBJIeHHOCTEH



MNPUMEPHBII TEPEYEHD

Ipunoxenne Ne 6

K MeToau4yecKkum PEKOMEHAAIUAM

ObOPYJOBAHUA, PACXOJAHBIX MATEPHAJIOB, CPEACTB OBYUEHUS 1 BOCHUTAHUA 1JI51 CO3JAHUS U
OBECIIEYEHUA ®YHKIHNOHUPOBAHUA HEHTPOB ObPA3OBAHNA ECTECTBEHHO-HAYYHOU U
TEXHOJIOI'MYECKOHN HAITPABJIEHHOCTEH «TOUKA POCTA» B OBIIEOBPA3OBATEJIbBHBIX OPT’TAHU3AIIMAX,

CTAHJAPTHBIN KOMILIEKT

PACIHOJIO)KEHHBIX B CEJIbCKOI MECTHOCTH U MAJIBIX T'OPOJIAX

TABJIMLIA Nel

Ko/in4ecTBo exuHu J1Ist
o0meo0pazoBarTeIbHbIX

Koym4ecTBo equHuIt 1s1
001eo0pazoBaTeTHLHLIX

HanmenoBanne oprasHu3anmii, He =
Ne KpaTrkue npuMepHbIe TEXHHIECKHE XAPAKTEPHCTHKH OpraHu3anuii, ABJISIOMIUXCS
o0opynoBaHust SIBJISTIOTITAXCST
MAJIOKOMILICKTHBIMH, €/1.
MAJIOKOMILICKTHBIMU, €/1.
H3M.
HN3M.
EcTecTBeHHOHAYYHASI HATIPABJICHHOCTD
1. | O6mee o6opynoBanue (pusuka, Xumusi, 6M0J10TH)
[udposoit maT4rK 31EKTPOTPOBOTHOCTH
Hudposoit natunk pH
udposoii naTINK MONOKEHUS
Iudposoii naTynk TeMIepaTypsl
[udpoBoii naTunk aOCOMOTHOTO JaBJICHHUS
Hudposas ILudposoit ocummiorpapudecKkuii faTIuK
naboparopusi Becnbl snekrponnbie yuebnsie 200 r
1.1. parop P y 3 T, 2 wrT.

yueHudeckas (pusuka,
Xumust, Onosuorus)

Muxkpockorn: nnuhpoBOH HIIH ONTHYECKUH ¢ yBennyeHueM ot 80 X
Habop st ©3roToBNEeHNsT MUKPOIIPENnapaToB

Mukponpenapats! (Habop)

CoenuHuTenpHblE MPOBOJA, IPOrPaMMHOE OO€CIIeYeHUE, METOANYECKHEe
yKa3aHusi

KOMIUIEKT COIYyTCTBYIOLIUX JIEMEHTOB JJIs1 ONBITOB [0 MEXAHHUKE
KOMIUIEKT CONYTCTBYKOLIUX 3JEMEHTOB AJI ONBITOB IO MOJEKYJIIPHOM




HaumenoBanue
o0opyroBaHusI

Kparkue npuMepHbIe TEXHIYECKIE XAPAKTePUCTHKH

KosmyecTBo emuu Jis
00meodpazoBaTeIHbHBIX
OpraHu3anmii, He
ABJITHOIITUXCST
MAJIOKOMILTCKTHBIMI, €1,
H3M.

Koam4vecrBo exuHuy JJist
001meo0pazoBaTeTHLHBIX
OprasHu3anmii, ABJISIOIMXCSI
MAJIOKOMILTEKTHBIMH, €1,
H3M.

busuke

KOMIUICKT CONMYTCTBYIOLIUX
SJIEKTPOAHMHAMUKE

KOMIUICKT CONNYTCTBYIOUIUX 5JICMECHTOB AJIs1 OIIBLITOB IO OIITUKE

QJIEMCHTOB JJIA OIIbITOB

no

1.2.

Kommnekr mnocyael u
obopynoBaHus st
YYEHUYECKHX  OIBITOB
(pusuka, XUMHUS,
Ouomnorus).

IITatuB 1abOpaTOPHBIA XUMUUECKUIT

Habop uamek [lerpu

HaGop MHCTpYMEHTOB npenapoBalbHbIX

JlokKa 71t COKUTaHUS BEIeCTB

Crynka ¢apdopoBas ¢ meCTUKOM

Habop 6aHOk auist XxpaHeHHs1 TBepAbIX peakTHBoB (30 — 50 mu)
Habop cknsiHOK ((h1aKOHOB) 111 XpaHEHHs PACTBOPOB PEAKTUBOB
Hab6op npudopox (ITX-14, I[1X-16)

ITpuGop ans nmony4eHus ra3oB

CruproBka

T'oprouee niist ciupTOBOK

QunprpoBasibHas Oymara (50 )

Konba korn4eckas

ITanouka crexisiHHAs (C pE3UHOBBIM HAKOHEUHHKOM)
Yarmeyka 1Jis BbIIAPUBAHUS (BBITAPUTENbHAS YalIeuKa)
MepHbriii TUIMHAP (TUIACTHKOBBIH)

Boponka crexistHHast (MaJiasi)

Craxan crexisiHHbIHA (100 M)

I'azooTBOHAS TPYOKa

3 1o

BHOJIOTI'UsA

2.1

Kommnext
MpenapaTos
JI€MOHCTPALIUOHHBbIH

BJIa’KHBIX

Ha3HauUeHHUe: IEMOHCTPALIMOHHOE,
MaTepuaj KOHTeHHepa: MIaCTUK,
repMeTUYHAs KPbIIIKA: HATUYHE,
KpeIUIeHHEe SKCIIOHATA: HaJIU4ue,
KOHCEPBUPYIOIIee BEIEeCTBO: HAJIMYUE,
HaKkJIeliKa ¢ HAMMEHOBaHUEM: HAJIUYHUE.

1 1T,

1 mrr.




KosmyecTBo emuu ais
00meodpazoBaTeTHbHbIX
OpraHu3anmii, He
ABJISTHOIITUXCST
MAJIOKOMILTCKTHBIMI, €1,
H3M.

Koam4vecrBo exuHuy JJist
001meo0pazoBaTETLHBIX
OpraHu3anmii, ABJISIOIMXCSI
MAJIOKOMILTEKTHBIMH, €1,
H3M.

Haumenosanne

Kparkue npuMepHbIe TEXHHYECKHE XAPAKT EPUCTHRKH
o0opyroBaHUsT

He MeHee 10 npenapaTos U3 NPUBEAEHHOIO HUXKE CIIUCKA!
Brnaxnsrit npenapat "besszyoka”

Brnaxnsrii npenapar "T'agroxa”

Brnaxxuslii npenapat "BHyTpeHHee cTpoeHne OprOXOHOroro MOJUTFOCKa'
Braxxuwrit npenapat "BHyTpeHHee cTpoeHue KpbICh"

Bnaxxnsiit npenapat "BHyTpeHHee CTpoeHHe aAry K"

Brnaxnblil npenapat "BHyTpeHHee cTpoeHue NTuipb!"

Brnaxuslii npenapat "BHyTpeHHee cTpoeHne prIOb!"

Braxxuwrit npenapar "Kapacp"

Brnaxnbrit npenapat "Kopenb 6000Boro pacteHus ¢ kiayoeHbkamu"
Bunaxnsiit npenapar "Kpeserka"

Brnaxnbrii npenapar "Hepeuna"

Brnaxuslii npenapat "Pa3surne KOoCTHCTON pHIOBI"

Brnaxnsbrit npenapar "Pa3sutue xypuubr"

Brnaxnsrit npenapar "Craudomenysa”

Bunaxnsiii npenapat "Tputon"

Bnaxnsrit npenapar "Hepenaxa 6onorHas"

Brnaxnbrit npenapar "V x"

Braxublii npenapar "Amepuna”

HasnauyeHue: 1eMOHCTPAaLIMOHHOE,

OCHOBA JUJIsl KpeTJIeHus: repOapHbIil JIHCT,

CIMCOK SKCIIOHATOB. HAJIM4YHE

He MeHee 8 repbapueB M3 NPUBENEHHOTo Hibke crucka: HasHaueHwe:

2.2

Kowmmnekt
JI€MOHCTPALIMOHHBIN

repbapues

IE€MOHCTPALIMOHHOE,
OCHOBA JIsl KPeTUIeH!s: repOapHBIii JIHCT,

CIIMCOK 5KCIIOHATOB. HAJIUYUE

He MeHee 8 repbapueB U3 IPUBEICHHOTO HIKE CIHUCKA:
I'epbapuii "JlepeBbs 1 KycTapHUKH"

Iepbapuii "Jlukopactyuiue pacreHus"

I'epGapuii "Kopmossie pacTenus"

1 mr.

1 mT.




HaumenoBanue
o0opyroBaHUsT

Kparkue npuMepHbIe TEXHIYECKHE XAPAKTePUCTHKH

KosmyecTBo emuu ais
00meodpazoBaTeTHbHbIX
OpraHu3anmii, He

SIBJISFOIIUXCSH

MAIOKOMILICKTHBIMH, €/1.

H3M.

Koam4vecrBo exuHuy JJist
001meo0pazoBaTETLHBIX
OpraHu3anmii, ABJISIOIMXCSI
MAJIOKOMILTEKTHBIMH, €1,
H3M.

I'epbapuii "KyneTypHble pacTtenus”

I'epbapuii "JlekapcTBeHHbIE pacTeHUs"
I'epbGapuii "MenoHocHbIe pacTeHwHs"

I'epbapuii "Mopdonorust pacteHnit"
I'epGapuii "OCHOBHBIE TPYIIbI pacTEHHIT"
I'epbapuii "Pacturenbhbie coobmecTna"
I'epbGapuit "CenbCKOX03sIIICTBEHHBIC paCTeHHS "
I'epbGapuii "SAnoButeie pacTeHus"

I'epbGapuii k Kypcy OCcHOB 1o 001eli Ouonorun

23.

Kommiekt komnexkuui
JI€MOHCTPALIUOHHBIN
(mo  pasHBIM  TeMaM
Kypca Ouonorun)

Hasznauenue: 1eMOHCTPaLMOHHOE,

OCHOBA Ul KPEIUICHUs: Halln4ue,

HaKJIEHKU C HAUMEHOBAHUEM: HaJIn4Me

He MeHee 10 koyuteKui U3 MPUBEIEHHOIO HIKE CIIUCKA:
Konnekuus "I'onocemennble pacteHus"
Komnexuus "O6urarenn MOPCKOro qHa"
Konnexuus "Ilaneonronorunyeckas”
Konnexkuuss "IlpencraBurenu  OTpsiioB
HaCceKOMBbIX: HE MeHee 4

HaCeKOMBIX"

KOJIMYECTBO

Komnexuus "TIpuMeps! 3aIUTHBIX TPUCTTOCOOICHUH Y HACEKOMBIX"

Komnexuus  "[IpucnocoOutenbHbie

HaceKOMBbIX"

HU3MECHCHUA B

KOHECYHOCTAX

Konnexuus "Pa3Butne HACEKOMBIX C HEMOJHBIM MpeBpalieHneM"
Konnekuus "Pa3BuTne HaCEKOMBIX C ITOJIHBIM ITpeBpaleHuem"

Komnexkus "Passurue mnmeHuIb"
Komnexuus "Paszsurue 6abouxu”
Konnexuus "PakoBUHBI MOJIIIOCKOB"
Komnexuus "Cewmeticra 6abouex”
Konnexmus "CemelicTa xykoB"
Komnexuus "Cemena u rwiogs!”

Komnexius "®opma COXpaHHOCTH MCKOTIAEMBIX PACTEHUH U )KMBOTHBIX "

1 mr.

1 mT.




HaumenoBanue
o0opyroBaHusI

Kparkue npuMepHbIe TEXHIYECKHE XAPAKTePUCTHKH

KoanuecTBo exuHun 1J1s
00meodpazoBaTeTbHbIX
OpraHu3anmii, He
ABJISTHOIITUXCST

MAJIOKOMILICKTHBIMH, €/1.

H3M.

KoJymuecrBo equHmit J/1st
001meo0pa3zoBaTe/IbHLIX

opraﬂmaum‘/i, ABJISIOIHNXCH

MAIOKOMILTIEKTHBIMH, €/1.
H3M.

Habop mnaneonronormueckux Haxomok "IIpoucxoxneHue uenoBexa'
KOJIMYECTBO MOAeINel: He MeHee 14

(98]

XUMHUA

3.1.

JlemoHCcTpaunoHHoe
obopynoBaHue

CocTtaB KOMILIEKTA!

Cronuk nogpeMublii HazHauenne: cOopka yueOHBIX YCTaHOBOK,
pasmep croselmHULbl He MeHee 200%200 M,
TUIABHBIH [TOJIbEM C TOMOLIBIO BUHTA: HANUYNE
IMIraTus JOEMOHCTPALUOHHBIN XUMUYECKU!
IEeMOHCTpanusi MpuOOPOB U YCTAHOBOK,

OTIOpa, CTEePIKHH, JIATIKH, My T, KOJbLA: HAJTHYHE,
BO3MOXKHOCTb 3aKpeIUIeHNs 3JIEMEHTOB Ha Pa3JIUYHON BbICOTE: HAJINUNeE
Anmapatr i npoBefeHus xuMmudeckux peakuuit: HasHauenwue:
TIEMOHCTpAIHs XMMUYECKUX PEaKIHH,

HOTJIOTUTEINb MTAPOB U ra30B: HAJIMUHE,

MaTtepua KoJObl: CTEKIIO

HaGop nist snexTponusa neMOHCTpaLMOHHBIN: HazHaueHue: usydeHue
3aKOHOB 3JIEKTPOJIM3a, COOPKa MOZIENN aKKyMYJISITOPA,

€MKOCTb. HaJIM4ue,

3JIEKTPOJBL: HAINYNE
Kowmmiekr  MepHbIX  KOJIO
J€MOHCTPALIMOHHBIE OTIBITH,
00beM kou10: oT 100 Mt ;o 2000 mu,

KOJIMYECTBO KOJIO: He MeHee 10 miT.,

Marepua Konbd: CTeKIIo

Habop ¢makonos (250 — 300 mut st XpaHEHHsI PACTBOPOB PEAKTHBOB).
HaznaueHue: XpaHeHHe pacCTBOPOB PEaKTUBOB,

KOJIMuecTBO (hy1akoHOB: He MeHee 10 mmT.,

Marepual QpJIaKOHOB: CTEKJIO

npoOka: HaJu4une
ITpubop st

Hasunauenue:

MaJjioro obbema: Hasznauenne:

OIIBITOB 10 XHUMHH C  ODJICKTPUYECKHMM  TOKOM

1 1.

1 mrr.




KoJmmaecTBo euHuIL 1J1st
00meodpazoBaTeTHbHbIX

KoJymuecrBo equHmIt J11st
001meo0pa3zoBaTeIbHLIX

Ne Hauvenosanme KpaTkue npuMepHbIe TEXHIYECKHE XAPAKTePHCTHKH opranmsanuii, ne OpraHu3anuii, IBJISIONIUXCSI
o0opyroBaHUsT SIBJISTIOTIAXCST
MAJTOKOMILIEKTHLIMH, €1, MaJIOKOMILTCKTHEIMH, €1,
H3M. VI3M.
(mabGopaTopHbIii)
[Tpubop s WIUTFOCTPALIMU 3aKOHA COXPAHEHHS] MAaCChl BEIECTB. COCYH
JlannonbpTa: HaMM4He,
npoOka: HaJIH4ue,
THIT TPUOOpPA; IEMOHCTPALIMOHHBIN
HenutenpHas BOpoHKa. HasHaueHue: pasneneHHe ABYX KUIAKOCTEH IO
TJIOTHOCTH,
MaTepHuasl BOPOHKH: CTEKJIO
YcraHoBKka [JIsi TEPErOHKH BelnecTB: HasHaueHue: AeMOHCTparus
OUYMCTKH BEIIECTBA, MIEPETOHKa,
KOJIOBI, XOJIOMWJIBHUK ISl OXJIAKACHUS, AJUIOHXK, TPOOKa: HAIU4He,
IJIMHA YCTAaHOBKU: HE MeHee 550 MM
ITpuGop nist noyueHus ra3oB: HA3HAYEHHE: MOJTyYeHHEe ra3oB B MaJbIX
KOJINYECTBAX,
COCTaB KOMITJIEKTA. HE MeHee 6 TPeIMeTOB
bans komOuHupoBaHHas naboparopHast: bans BopsiHasA: Hanu4He,
KOJIbLIA CMEHHBIE C OTBEPCTUSIMH PA3HOTO JUAMETPA. HAIUYHE,
IJINTKA SJICKTPUYICCKAA. HAJTUIUEC
dapdopoBasi cTynka ¢ necTukoMm: HasHaueHue: AN pa3sMelbYeHUs
KPYIHBIX (DpaKIHii BEIECTB U MPUTOTOBJICHHS ITOPOLIKOBBIX CMeCei
Kowmmekt Tepmomerpos (0 — 100 C; 0 — 360 C)
CocTaB KOMIUIEKTA:
Habop «Kucnotsr» (a30THas1, cepHasi, cofisiHast, opTodocopHasi)
Habop «lunmpokcunbl» (rumpokcun Oapusi, THIPOKCHI — Kalus,
KoMmiexT xiuvudeckux | TAPOKCHA KaTbLHs, THAPOKCHN HATpPWSI)
3.2. Habop «Oxcunbl MeTammoBy» (aTOMUHHS OKCUA, Oapusi OKCHUI, *Keje3a 1 . 1 .

PeaKTHBOB

(IIT) oxcun, xampiusi okcupn, marHusi okcua, meau (II) oxcua, umHKa
OKCH)

Habop «Illenovunble U LIeNOYHO3EMEIbHbIE METAJUTbY (JIUTHI, HATPUH,
KaJIbIINH)




HaumenoBanue
o0opyroBaHusI

Kparkue npuMepHbIe TEXHIYECKHE XAPAKTePUCTHKH

KoanuecTBo exuHun 1J1s
00meodpazoBaTeTbHbIX
OpraHu3anmii, He
ABJISTHOIITUXCST

MAJIOKOMILICKTHBIMH, €/1.

H3M.

Koam4vecrBo exuHun JJist
00meo0pazoBaTeTHLHBIX
OpraHu3anmii, ABJISIIOIMXCSI
MAJIOKOMILTEKTHBIMH, €1,
H3M.

Habop «Metamib» (aJFOMUHUH, jKeJie30, MArHuH, Mellb, IIUHK, OJIOBO)
HaGop «IllenouHble U LIETOYHO3EMEbHbIE METAJUIBD) (JIUTHH, HATpUI,
KaJIbLi)

Habop «Orneonacuble BemecTBa» (cepa, (pocdop (kpacHbIid), OKcHA
tocdopa(V))

Habop «I"anorensm» (uox, 6pom)

HaGop «l"anmorenunp» (aNOMUHHS XJIOPHI, aMMOHMS XJIOpUA, Oapus
xyopun, skeneza (III) xjopun, kaaus WOOWA, KaJUsl XJIOPUA, KaJIbIIHsI
XJIOpUL, JHUTUS Xjiopua, maraus xjopua, menu (1) xmopun, Hatpus
Opomuz, HaTpust TOPHU, HATPHS XJOPHI, LIMHKA XJIOPHI)

Habop "Cynbgatel, cynabduabl, cyabpuTel" (aTIOMHHHA CyJIb)ar,
amMMoHus cyibdart, xeneza (II) cynmedun, xenesa (1) cynbdar, 7-mu
BOZIHBIN, Kaius cynbdat, kobanbsta (II) cynedar, maraus cynbdat, menu
(II)) cynedar Oessomubiir, menu (II) cynbdar S-Tm BOIHBINA, HATPHS
cynbun, HaTpus CyJabpUT, HaTpusi CynbdaT, HaTpus TUAPOCYIb(dAT,
HUKeJs Cyibdar

HaGop "Kapbonate!" (ammonus kapbonat, kanus kapOonar, menu (II)
kapOoHAT OCHOBHOM, HAaTpUs KapOOHAT, HATPUS rUIPOKapOOHAT)

Habop "®ocdarer. Crunmukarsl" (kanus MoHoruapooprodocdat, HaTpust
CHJIMKAT 9-TH BOAHBIN, HaTpHs opTodocaT Tpex3aMeleHHbIH, HaTpus
auruapodocdar)

HaGop "Auerarel. Pomanmnel. CoenuneHus skenesa' (kamus arerar,
kamus peppo(Il) rekcanmannn, xanmus ¢eppo (III) rekcanumonun, Kamus
pOMaHUN, HATPUS alleTaT, CBUHIIA alleTar)

Habop "Coenunenuss mapranua" (kamus nepmanraHat, mapranma (IV)
okcua, Mapranua (II) cynwdar, Mapranma Xjiopum)

Habop "Coenunenus xpoma" (aMMOHMS TUXPOMAT, Kalus OUXPOMAT,
kanus xpomar, xpoma (II) xmopun 6-Tu BOIHBIIN)

HabGop "Hwurparel" (amOMUHHS HHUTPAT, aMMOHHSI HHUTPAT, KaJHs
HUTpaT, kanblysa Hutpat, Meau (II) HuTpar, HaTpusi HuTpat, cepedpa




KoJmmaecTBo euHuIL 1J1st
00meodpazoBaTeTHbHbIX

KoJymuecrBo equHmIt J11st
001meo0pa3zoBaTeIbHLIX

HaumenoBanue OpraHu3anmii, He o
Ne KpaTkue npuMepHbIe TEXHIYECKHE XAPAKTePHCTHKH OPraHu3anuii, ABJIAIONIIXCSI
o0opyroBaHUsT SIBJISTIOTIAXCST
MAJIOKOMILICKTHBIMH, €/1.
MAJTOKOMILICKTHLIMH, €.
H3M.
H3M.
HUTPAT)
HaGop  "Hupukarope!"  (JJakMOWZ,  METHUJIOBBIH  OpPAH)KEBBIMH,
beHondranenn)
Habop "Kucnopoaconepskamue opraHuueckue BemiectBa" (ameToH,
IJMLEPUH,  OVSTHIOBBIA  3Qup, cnoupr  H-OYTWIOBBIH,  CHHpPT
W30aMUJIOBBIM, CHHPT W300yTWIOBBIH, CHUPT STUIOBBIA, (QeHO,
(dbopmanuH, STUIEHIJIUKOIb, YKCYCHO-3THIIOBBIH 3Qup)
HaGop "Yrnesomopombl"  (OeH3uH, TeKkcaH, HepTb, TOJIYOI,
LIUKJIOTECKaH)
Hab6op "Kucnotbl opranudeckue" (KHUCIOTa aMHHOYKCYCHasl, KHCJIOTa
OeH30liHas, KHUCIOTa MacisHas, KUCIOTAa MypaBbUHAs, KHCJIOTa
OJIEMHOBAs, KUCJIOTA NMaJIbMUTHHOBAs, KUCJIOTAa CTEAPUHOBAs, KHUCJIOTA
YKCyCHasl, KICIIOTa I11aBeJIeBas)
HabGop "YrneBombl. AMuHB" (aHWIMH, aHWINH CEepPHOKUCHBIA , [I-
ITII0K03a, METUJIAMHH THAPOXJIOPH] , caxaposa)
HasnaueHue: 1eMOHCTPALIMOHHOE,
BUJI YIIAKOBKH: KOpOOKa,
ONHCaHHe: HaJU4Iue
CocrtaB KOMILIEKTA!
Komnnexkuus "Bonokna"
Konnekuus "KameHHbIH yroiib 1 MPOAYKTHI €ro nepepadoTku”
.. | Konnexuus "Metansl u critaser”
Komnnexkt xomnexiuit " "
3.3. Komnnexuus "Munepais! u ropHble oposr” (49 BUaoB) I wr. I wr.

U3 CIIMCKa

Komnexuus "Munepanbabie ynoopenus"
Komnexuus "HedTs 1 npoaykTel ee nepepadboTKu"
Konnexnus "Ilnactmaccsr”

Komnexuus "Tormmmso"

Komnnexuus "Uyrys u cranp"

Komnexuus "Kayayk"

Komnexmus "[llkana teepaoctu’”




KoJymaecTBo equHmIy aJist
00meodpazoBaTeTbHbIX

KoJymuecrBo equHmit J/1st
001meo0pa3zoBaTe/IbHLIX

Ne Hauvenosanme KpaTkue npuMepHbIe TEXHIYMECKHE XAPAKTePUCTHKH opranmsanuii, ne OpraHu3anuii, IBJISTIONIUXCS
o0opyroBaHusI SIBJISTIOTITAXCST
MAIOKOMILTEKTHBIMIL, €1, MAJIOKOMILICKTHBIMH, €/1.
H3M. 1M

HaGopsl 1 MonmenupoBaHHUsSI CTPOCHUST OPraHMYECKUX BEINECTB
(y4eHU4eckne) He MeHee 4 IIT.

4. | DUZUKA
CocraB KOMIUIEKTA:
IMIraTus JE€MOHCTPALUOHHBIIN: HasnaueHnue: IPOBEACHUE
JE€MOHCTPALIMOHHBIX OIBITOB, OCHOBAaHUE, CTEP KEHb, JANKH, KOJbLA,
My(ThI: HATHIHE
CTonuk noaBEeMHBIN:
Tun cronuka: yueOHbIH/TabOpaTOPHBIA,
OTIOpa, CTeP’KeHb BUHTOBOM, BUHT PETyJIMPOBOYHBIN: HATUIHE,
(byHKLIUS MOIBEMA U ONyCKAHMS CTOJUKA: HATHUNE
HcTouHMK MOCTOSTHHOTO U NepeMeHHOro HanpsbkeHus: Haznauenue: s
NMUTAHUSL  PEryJUPYEMBIM TMEPEMEHHBIM U  TOCTOSHHBIM  TOKOM
BIIEKTPUUECKHUX CXEM,
gacrora, ['1r; 50,

OOGopynoBaHue ist | motpebiisiemMast MOITHOCTb, BA: 10
4.1. | AEMOHCTPALIMOHHBIX ManoMeTp KHUIKOCTHOM JEMOHCTpaluMOHHBIM: HasHadenuwe: nns 1 mr. 1 mr.
OIBITOB u3MepeHus: naieHuss 10 300 MM BOOSHOTO CTOJ0a BBIIE M HHUXKE

aTMOC(EepHOTO AaBJIECHUS,

crekssinHas U-oOpa3Hasi TpyOKka Ha MOACTaBKe: HAIUYKE

KamepToH Ha pe3oHaHCHOM suuke: HasHaueHue: i1 JeMOHCTpaLUH
3BYKOBBIX KOJIeOaHUI U BOJH,

IBa KaMEPTOHA Ha PE3OHUPYIONINX SIUKAX: HAJIMYHUE,

PE3MHOBBII MOJIOTOYEK: HaJIU4Ne

Hacoc BakyymHBIl C 371ekTponpuBonoM: HasnaueHue: cospanue
pa3psKEHUsI WK U30bITOYHOTO IaBJIEHHsI B 3aMKHYTBIX 00beMaXx,
OMBITHI. KUTMICHUE XKUIKOCTU MPU MOHWKEHHOM [aBJICHUU, BHELIHEE U
BHYTpPEHHEE JIaBJIeHHE U JIp.

Tapenka BakyymHasi: HazHaueHne: 7eMOHCTpaLIMSI OMBITOB B 3aMKHYTOM
o0beMe C pa3pesKeHHbIM BO3IYXOM,




HaumenoBanue
o0opyroBaHusI

Kparkue npuMepHbIe TEXHIYECKHE XAPAKTePUCTHKH

KoymyecTBo emuu ais
00meodpazoBaTeTbHbIX
OpraHu3anmii, He
ABJISTHOIITUXCST
MAJIOKOMILTCKTHBIMI, €1,
H3M.

Koam4vecrBo exuHun JJist
00meo0pazoBaTeTHLHBIX
OpraHu3anmii, ABJISIIOIMXCSI
MAJIOKOMILTEKTHBIMH, €1,
H3M.

OCHOBAaHHE C KpaHOM, KOJIOKOJ U3 TOJICTOIO CTeKJa, pPEe3UHOBas
MPOKJIAKA, JIEKTPUUECKUIN 3BOHOK: HAJIUYUE

Benepxo Apxumena: HasHauenue: neMOHCTpaLus NEHCTBUS KUIKOCTH
Ha NOIrpy>KE€HHOE B HEC TECJIO U UBMEPECHUEC BCIUYMHbI BbITaJ’[KI/IBaIOH_[eﬁ
CHUIB,

BEIEPKO, TEJO LIMJIMHAPUYECKOH (POPMBI, TPYKUHHBIA TUHAMOMETP:
HAJIN4He

Oruuso BO3AYLIHOC:! Ha3znauenue: ACMOHCTpaLUA BOCILIAMCHCHUSA
roproueii CcMecH Mpu ee OBICTPOM CXKATHH,

TOJICTOCTEHHBIN LWJIMHAP, TOPLUIEHb HAa METAJUINYECKOM IITOKE C
PYKOSITKOM, TIOJCTABKA [T LMJIMHAPA. HATUYHUE

[Ipubop nans AEMOHCTpaUMM [aBJICHUS B KUAKOCTH: HasHaueHwue:
IOEMOHCTpAIHsl N3MEHEHUs! JaBJICHHsI C MITyOUHOI MOrpysKeHus,

JATYUK [AaBJIEHUS, KPOHIUTEWH [JIs1 KpeIUIeHus] Ha CTEeHKE Ccocyna:
HaJIu4ue

ITpuGop st neMoHcTpanuu atMochepHoro nasneHus: (MarmeOyprekue
nojymapusi):  HasHaueHue: JAeMOHCTpamusi CHibl  aTMochepHOro
TaBJICHMS,

ABa Pa3bE€MHBIX MECTAJUIMYECKUX MOJyHlapusd C MPOYHBIMU PyUYKaMUu U
XOPOLIO MPUILTA(OBAHHBIMH KPAsIMH, HUIITIENb C KPAHOM: HAJINYHE,
CO3/1aBa€MO€ BHYTpPH IIapOB BaKyyMMETPUUYECKOE NaBJIEHUE. HE MEHEe
0,05 MI1a,

MaKCHUMaJIbHOE pa3pbiBarolee ycuiue: He MmeHee 90 H

HaGop Ten paBHoro oObema: HasHauenue: s oOmnpenesceHHs |
CpPaBHEHHMs] TEIJIOEMKOCTH U IUIOTHOCTH  PAa3JIMYHBIX  TBEPIBIX
MaTepuasos,

LWIMHIPBI U3 Pa3IUYHbIX MATEPUAJIOB. HE MEHeEe 3 IIT.,

KPOYKHU AJId MOABCIIMBAHWS HUJIMHAPOB. HAJIUIUE

HaGop Ten paBHOW Maccel: HasHaueHuwe: [Jsi oOmpeneseHus Hu
CPaBHEHHIO TUIOTHOCTU PA3JINYHBIX MATEPHAJIOB,




HaumenoBanue
o0opyroBaHusI

Kparkue npuMepHbIe TEXHIYECKHE XAPAKTePUCTHKH

KoymyecTBo emuu ais
00meodpazoBaTeTbHbIX
OpraHu3anmii, He
ABJISTHOIITUXCST
MAJIOKOMILTCKTHBIMI, €1,
H3M.

Koam4vecrBo exuHun JJist
00meo0pazoBaTeTHLHBIX
OpraHu3anmii, ABJISIIOIMXCSI
MAJIOKOMILTEKTHBIMH, €1,
H3M.

LWIMHJPBI U3 Pa3IMYHbIX MATEPUAJIOB. HE MEeHee 3 IIT.,

KPIOYKHU JJIs MOABEIIUBAHUS LIMJIMHAPOB. HAJIHYNE

Cocyner coobmaromuecs:: Ha3HaueHne: neMOHCTpaLus ORMHAKOBOTO
YPOBHSI OIHOPOIHOM >KHIKOCTH B COOOIIAIOLIMXCS MeXAy CcoOoit
cocyax pa3Hoii (hOpMBl,

coo0LIarImuecs: CTeKIISTHHbIE TPYOKH pasHOH GOpPMBI: HE MeHee 3 IT.,
MOJICTaBKa: HAJM4YNe

Tpybka HeroTona: HasHaueHue: AeMOHCTpalysi OXHOBPEMEHHOCTH
MaJeHHs PA3INYHBIX TEJI B Pa3peKEHHOM BO3yXeE,

(YHKLMSI TOIKIFOUEHHSI K BAKYYMHOMY HAcOCY: HaJIM4He,

nvHa TpyOku: He MeHee 80 cM.,

PE3UHOBBIC MPOOKU, HUIIEIb, HATUYHE,

KOJIMUECTBO TeJI B TPyOKe: He MeHee 3 IIT.

IMTap Ilackansa: Ha3snaueHue: neMOHCTpaLus nepenadu MpOU3BOIUMOIO
Ha KUJKOCTb N1aBJIEHUS B 3aMKHYTOM COCYJ€, JE€MOHCTpauus MoAabeMa
JKUJIKOCTH O] ACHCTBUEM aTMOC(HEPHOTO 1aBICHHS,

METATMYECKUI LUJINHAP C OINpaBaMy, MOPLIEHb CO LITOKOM, IOJbIN
METAJJTNYECKHI map ¢ OTBEPCTUSAMH. HAIUIHE,

IUIMHA TUIHHAPA: HE MeHee 22 CM,

IUaMeTp 1Iapa; He MeHee 8 cM

IMap ¢ xkonpuoM: HasHaueHue: AEMOHCTpALUs PacLIMPEHHUS TBEPAOIO
TeJla IPU HarpeBaHUH,

IITATHUB, METAJUINYECKOE KOJIBLO C My(TOH, IIap ¢ LETNOYKOi: HaIu4ue,
JTMHA [eToYKH: He MeHee 80 MM,

OUaMeTp 1Iapa; He MeHee 25 MM

IMunmuanpsr  cBuUHLOBBIE €O crpyrom: HasHaueHue: neMOHCTpaLus
B3aUMHOI'O MPUTSKCHUS MCXKAY aTOMAaMHU TBEPAbIX TCJI,

KOJIMYECTBO OJIMHAKOBBIX LIMJIIMHAPOB: HE MeHee 2 IIT.,

MaTepual HUIUHAPOB: CTaJlb U CBUHELI,

KPIOYKHU JJ1s1 TOABEIINBAHNS . HAINYHE,




HaumenoBanue
o0opyroBaHusI

Kparkue npuMepHbIe TEXHIYECKHE XAPAKTePUCTHKH

KoymyecTBo emuu ais
00meodpazoBaTeTbHbIX
OpraHu3anmii, He
ABJISTHOIITUXCST
MAJIOKOMILTCKTHBIMI, €1,
H3M.

Koam4vecrBo exuHun JJist
00meo0pazoBaTeTHLHBIX
OpraHu3anmii, ABJISIIOIMXCSI
MAJIOKOMILTEKTHBIMH, €1,
H3M.

CTPYT, HaIpaBJsitoLIas TpyOKa: Hanmuune

ITpubop Jlenuna: HasHaueHuwe: 111 MHCCIENOBaHUS 3aBUCHMOCTHU
HalipaBJICHUA WHAYKIUOHHOI'O TOKa oT Xapakrepa NU3MECHCHUA
MarHuTHOrO 1noToKa,

CTOMHKa C KOPOMBICJIOM: HAJINYHE,

KOJINYECTBO aJJFOMUHHUEBBIX KOJEL HE MEHee 2 IIT.,

pope3b B OTHOM U3 KOJIEL: HaJIn4ne

Marnut nyroobpas3Hblii JE€MOHCTPALUOHHBI: Hasnauenue:
JEMOHCTpPALUSI CBOMCTB MOCTOSIHHBIX MAarHUTOB,

THUI MATHUTA. HAMArHUYEeHHBIH OpyCOK,

KOJINYECTBO LIBETOB MarHUTA. HE MEHeEe 2,

0003HaUeHNe NOTI0COB MArHUTA: HAJINYUE

MarautT  TOJIOCOBOM  JeMOHCTpauuoHHbI  (mapa): HasHaueHwue:
JEMOHCTpALUSl CBONCTB MOCTOSIHHBIX MAarHUTOB,

THUI MATHUTA. HAMATHUYEHHBIH OpyCOK MPSIMOIMHEHHOM (OPMBI,
KOJINYECTBO LIBETOB MarHUTA. HE MEHeEe 2,

0003HaUeHNe NMOTI0COB MArHUTA: HAJINYUE

CTpeHKI/I MarHuTHbIE Ha IITatuBax. HazHaueHue: ACMOHCTpanus
B3aI/IMOI[eI>'ICTBI/I$[ TI0JIFOCOB MarauToB, OpHUC€HTalluUn Mar"Hura B
MarHUTHOM IIOJIE,

HaMarHU4Y€HHast CTPeJIKa: HaJIn4ue,

KOJINYECTBO LIBETOB MarHUTa. HE MEHee 2,

MOJICTaBKA: HAJIH4YNe

Habop nemoHcTpaunoHHbIH "DiekTpocTaTika" (371eKTPOCKOIbI (2 IIT.),
cynTaH (2 mT.), majoyka CTEKJISTHHAs, Majiouka 300HUTOBAS, IITATUBbI
usonupyromue (2 mr.)

Mamuna  35ekTpodOpHasi ~ WIM  BBICOKOBOJIBTHBIH ~ MCTOYHHK:
Hasnauenue: nmd mosnyudeHUs: 3JIEKTPUYECKOrO 3apsfa BBICOKOTO
MOTEHLIMAJA U NIOJIYyYE€HUsI UCKPOBOIO paspsiaa,

JMCKH HA CTOHKAaX: HaJU4ue,




KoJmmaecTBo euHuIL 1J1st
00meodpazoBaTeTHbHbIX

KoJymuecrBo equHmIt J11st
001meo0pa3zoBaTeIbHLIX

No Haumenosanue Kparkue npuMepHbIe TEXHIYECKHE XAPAKTePUCTHKH Oprammsaumii, ne OpraHu3anmii, ABJISIOIMXCSI
o0opyroBaHUsT SIBJISTIOTIAXCST
MAJTOKOMILIEKTHLIMH, €1, MaJIOKOMILTCKTHEIMH, €1,
M3M. M.

KOJIMYECTBO JIEHNEHCKUX OaHOK: HE MeHee 2,
MOACTAaBKA.: HAMYNE
Kommext nposopos: inna: He meHee 500 Mum - 4 wt , 250 MM - 4 wT.,
100 MM - 8 mT., Ha3HA4YEHHUE: IUIsI TOJAKJIIOUYEHHUs] JEMOHCTPALIMOHHBIX
npubopoB u  O0OpPYyAOBaHUS K KMCTOYHHUKY TOKa, Ui COOpPKH
SJIEKTPUYECKUX LeTIeH, BKIIFOYAsl 3J€MEHTbl U3 paboThl "IlocTosIHHBIHM
SJIEKTPUUECKUH TOK"
IlITatuB nabopaTOpPHBIi C AepKATEIIMH
BECHI DJICKTPOHHBIE
MeH3ypKa, npeaen nsmepenus 250 mn
nuHamoMetp 1H
nuHamometp SH
LUJIUHAP CTANbHOM, 25 cM3
LUJIUHAP aIFOMUHUEBBIN 25 cM3
UUJUHAP aFOMUHUEBBIN 34 cM3
LWINHAP TUIACTUKOBBIN 56 cM3 (JUIst U3SMEpEHHsI CHUITbI ApXUMena)

Ob6opynosanue s | npyxkusa 40 H/m

nabopaTopHbIx paboT u | npyxuna 10 H/m

4.2. | yueHndeckux ombIToB | rpy3sl mo 100 r (6 mT.) 8 . 4 wr.

(Ha 0a3e KOMILJIEKTOB
st OI'D)

rpy3 HaOOPHBIN yCTaHABIUBAEeT Maccy ¢ marom 10 r

MepHasi JICHTa, JINHENKa, TPAHCIIOPTUP

OpPYCOK C KPIOYKOM U HUTBIO

Hanpassiromas 1auHoi He Menee 500 mm. JIomkHbI ObITh 0OeCTedeHbI
pasHble K03 PUIHEHTHI TPEHUS OpycKa MO HaNpaBIsEOII el

CEKyHJIOMEp 3JIEKTPOHHBIN C JaTYUKOM

HaIPaBJIAIOIAsl CO IIKAJION

OpYCOK IEePEBSIHHBIN C ITyCKOBBIM MAarHUTOM

HUTSTHOM MasiITHUK C TPY30M C IyCKOBBIM MarHUTOM U C BO3MOXKHOCTBIO
W3MEHEHUs JJTUHBI HUTH

per4ar




HaumenoBanue
o0opyroBaHusI

Kparkue npuMepHbIe TEXHIYECKHE XAPAKTePUCTHKH

KoymyecTBo emuu ais
00meodpazoBaTeTbHbIX
OpraHu3anmii, He
ABJISTHOIITUXCST

MAJIOKOMILICKTHBIMH, €/1.

H3M.

Koam4vecrBo exuHun JJist
00meo0pazoBaTeTHLHBIX
OpraHu3anmii, ABJISIIOIMXCSI
MAJIOKOMILTEKTHBIMH, €1,
H3M.

OJIOK TMOABVIKHBIN

OJIOK HEeTIOBU KHBIN

KaJIOpUMETP

TEPMOMETP

WCTOYHHMK MMHUTAHUSI TMOCTOSHHOI'O TOKA (BBIIPSIMHTENb C BBIXOIHBIM
HanpspkeHueM 36-42 B wnm Oarapeiinblii OJOK C BO3MOJKHOCTBIO
PETryJIHNPOBKU BBIXOHOTO HANPSKEHUS

BOJIBTMETP JIBYXIpenenbHblii (3 B, 6B)

amriepmeTp nByxnpenenbHblil (0,0A, 3A)

pesuctop 4,7 Om

pesucrop 5,7 Om

namriouka (4,8 B, 0,5 A)

nepeMeHHbIH pe3uctop (peocrat) 1o 10 Om
COEeUHUTENbHbIE TPOBOAA, 20 WT.

KJTIOY

HaOOp MPOBOJIOYHBIX PE3UCTOPOB plS

cobuparomas auH3a, GoKycHoe paccrostaue 100 MM
cobuparomast uH3a, HOKYCHOE paccTosiHue SOMM
pacceuBaroas JuH3a, (HPOKYCHOE pacCTOsIHUE -75MM
9KpaH

OINTHYECKasl CKaMbsl

crnaiin «Monenb npeaMeray

OCBETHTEJb

HOJYLMJIMHAP C TUTAHIIETOM C KPyTOBBIM TPAHCIIOPTHPOM
ITpubop A U3yueHusl ra30BbIX 3aKOHOB

Kanunsiper

HudpaxkunonHas peuerka 600 mWTpUXoB/MM
JudpaxkunonHas pemerka 300 mTpuxos/MM

3epkaio

Jlazepnas ykazka




HaumenoBanue
o0opyroBaHusI

Kparkue npuMepHbIe TEXHIYECKHE XAPAKTePUCTHKH

KoymyecTBo emuu ais
00meodpazoBaTeTbHbIX
OpraHu3anmii, He
ABJISTHOIITUXCST
MAJIOKOMILTCKTHBIMI, €1,

Koam4vecrBo exuHun JJist
00meo0pazoBaTeTHLHBIX
OpraHu3anmii, ABJISIIOIMXCSI
MAJIOKOMILTEKTHBIMH, €1,

H3M. 1M
ITonsapoun B pamke
Ilenu FOHra
Karymka MoTok
Bbrnok nnonos
brok xonaeHcaTopoB
Kommnac
Marnaur
DJIEKTPOMArHUT
Onunku xee3Hbie B OaHKe
TexHoaornueckas HaNnpaBJICHHOCTb

PobGororexHnueckuii HabOp mnpeqHasHa4deH Ui H3Y4YeHHUsS OCHOB
poOOTOTEXHMKH, AeTaneil, y3jI0B U MEXaHU3MOB, HEOOXOAMMBIX IS
CO371aHUs pOOOTOTEXHUUECKHX YCTPOHCTB.
HabGop mpexncraBmsier coboff KOMIUIEKT CTPYKTYPHBIX 3JEMEHTOB,
COCAUHUTEIBHBIX 3JIEMEHTOB U SJICKTPOTCXHUYCCKHUX KOMIIOHEHTOB.
Habop mnosBomsier cobupare (M mporpaMMHUpOBaTh coOHupaeMble
MOJIEJIH), U3 BJIEMEHTOB, BXOAALINX B €I0 COCTaB, MOJIEIN MEXaTPOHHBIX

06 . U poOOTOTEXHMYECKMX  YCTPOHCTB C  aBTOMAaTHU3HPOBAHHBIM

PasOBATCIILHBIH YOpaBJICHUEM, B TOM YHUCJIE€ HA KOJCCHOM XOAYy, a TaKKE KOHCTPYKHHﬁ,
KOHCTPYKTOP 111
1 o 6 OCHOBAHHBIX Ha HUCIIOJB30OBAHHU IMEpEaay (B TOM YHUCJIC YCPBAYHBIX U 1 1
PaKTUKHU JIOYHOTO IIT. IIT.

MPOrpaMMHPOBaHUs €
KOMILJIEKTOM JIaTYHUKOB

3yOuaThIX), & TAKIKE PhIYAroB.
CBETOMONHBI MATPUYHBIA  OUCTLIEH
KOHTpOJUIepe

KosunuecTBo mOpTOB BBONA/BBIBOIA HA KOHTPOJLIEPE HE MeHee O
KonnuecTBo KHOIIOK He MeHee 4

OO011ee KOIMYECTBO JIEMEHTOB. HE MeHe 520 IIT, B TOM YHCIIE:

1) mporpammMupyemsblii OOK ynpaBieHHs, KOTOPBI MoOXeT paboTarb
ABTOHOMHO U B NIOTOKOBOM PECXKUME,

2) cepBOMOTOPBI

3) IaTYMK CUJIBI

¢ Oemol TONCBETKON Ha




HaumenoBanue
o0opyroBaHUsT

Kparkue npuMepHbIe TEXHIYECKHE XAPAKTePUCTHKH

KosmyecTBo emuu ais
00meodpazoBaTeTHbHbIX
OpraHu3anmii, He
ABJISTHOIITUXCST
MAJIOKOMILTCKTHBIMI, €1,
H3M.

Koam4vecrBo exuHuy JJist
001meo0pazoBaTETLHBIX
OpraHu3anmii, ABJISIOIMXCSI
MAJIOKOMILTEKTHBIMH, €1,
H3M.

4) naT4uK pacCTOSTHUS

5) matuuk uBeTa

6) akKkyMyJsITOpHast Garapes

7) IInacTUKOBBIE CTPYKTYpPHBIE 3JIEMEHTHI, BKIIFOYast nmephoprupoBaHHbIE
SJIEMEHTBI: 0ajKy, KyOMKH, OCH M BaJjbl, COSMHUTEIbHBIC 3JIEMEHTBI K
ocsIM, INECTEPHH, IpeAHA3HAuUEHHblE [N CO3JaHMsA UEePBAYHBIX U
3y04aThIX mepenad, COeAMHUTENbHbBIE U KPETIeKHBIE SJIEMEHTBL,

7) IIporpammuoe obecrieueHue, UCIIOJb3yEMOE TSt
NPOrpaMMUPOBAHUST  COOMPAEMbIX POOOTOTEXHHYECKHX MOfeNneld u
yCTPOICTB, JOCTYIHO AJIsl CKayuBaHusi U3 cetu MHTepHeT

OO0pa3zoBarenbHbI
HaboOp 1O MeXaHHKeE,
MEXaTPOHHUKE u
poOOTOTEXHUKE

KoMruiekT a1t u3yueHust OCHOB 3JIEKTPOHUKU U pOOOTOTEXHUKHU

HabGop nomkeH ObITh MpeaHa3HAYUEH ISl MPOBENEHUs YUeOHBIX 3aHSATHIA
IO JJIGKTPOHMKE U CXEMOTEXHUKE C LeNbl0 H3y4eHus Hambojee
pacTpOCTPAaHEHHO!H 3JIEMEHTHOMN 0a3bl, MPUMEHSIEMOH Jisi HHKEHEPHO-
TEXHHUYECKOTO TBOPYECTBA YYALINXCsI U pa3paboTku y4eOHBIX MoJeneit
poboros. Habop nomkeH MO3BONATH yYaLIUMCS Ha MPAKTUKE OCBOHUTH
OCHOBHBIE  TEXHOJIOTMHM  TPOEKTUPOBAHUS  POOOTOTEXHHYECKUX
KOMILUIEKCOB Ha MpHMepe y4eOHbIX Moneseil poOOTOB, a TAKIKE U3YYHUTh
OCHOBHBIC TEXHUYCCKUEC DPECILICHHUA B O6J'IaCTI/I KI/I6epHeTI/ILIeCKI/IX u
BCTPAMBAEMbIX CHCTEM.

B cocraB komIuiekTa OJDKEH BXOOUTh HA0OpP KOHCTPYKTHUBHBIX
9JIEMEHTOB Jisi COOPKM MaKeTa MAaHUIYJISILHOHHOTO POOOTa, KOMILIEKT
METAJUNIMYCCKUX KOHCTPYKTUBHBIX JJIEMEHTOB JIA C60pKI/I MakeTa
MOOHUJILHOTO poboTa | T.1I.

B cocraB komrmiekTa BXOAUT HAOOp 3JIEKTPOHHBIX KOMITIOHEHTOB JJIsI
U3YYEeHUS] OCHOB JJICKTPOHUKH M CXEMOTEXHHKH, & TaKKe KOMILIEKT
MpUBOAOB )51 AJATYUKOB pasIu4HOro THUIIA JJISL pa3pa6OTKI/I
pO6OTOTeXHI/ILIeCKI/IX KOMILJICKCOB.

B cocraB KOMIUIEKTa TO/DKHO BXOAMTH. MOTOPbI C DHKOAEPOM - HE

1 mT.

1 mrr.




HaumenoBanue
o0opyroBaHusI

Kparkue npuMepHbIe TEXHIYECKHE XAPAKTePUCTHKH

KoanuecTBo exuHun 1J1s
00meodpazoBaTeTbHbIX
OpraHu3anmii, He
ABJISTHOIITUXCST

MAJIOKOMILICKTHBIMH, €/1.

H3M.

Koam4vecrBo exuHun JJist
00meo0pazoBaTeTHLHBIX
OpraHu3anmii, ABJISIIOIMXCSI
MAJIOKOMILTEKTHBIMH, €1,
H3M.

MeHee 2IIT, CEpBONPHUBON OOJNBINOH - HE MeHee 4IUT, CepBONPUBON
Mablii - He MeHee 2IUT, MH(QPAKpacHbI NaTuMK - HE MeHee 3INT,
yJIBTPa3BYKOBOM AAaTYMK - HE MEHee 31T, JAaTYUK TEeMIEepaTypbl - HE
MeHee lmT, »aTYMK OCBEIEHHOCTH - He MeHee 1T, Ha60p
3JIEKTPOHHBIX KOMIIOHEHTOB (PE3HCTOPbI, KOHAEHCATOPBI, CBETOAHOADBI
Pa3MMYHOrO HOMHHAJA), KOMIUIEKT  IpPOBOAOB A1 O€eCraeyHoro
NPOTOTUNIMPOBAHUS,  IUlaTa  OECHaeyHOro  IPOTOTUITHPOBAHUS,
AKKyMYJIATOP U 3apsAHOE YCTPOMICTBO, .

B cocras koMIIeKTa JOMKEH BXOIUTH MPOTPAMMUPYEMBIN KOHTPOJLIED,
nporpammupyemelii B cpeae Arduino IDE mnm aHanornyHbx cBOOOIHO
pacIpoCcTpaHseMbIX cpenax pazpaboTku. IIporpammupyeMslii
KOHTpPOJIJIEP IOJUKEH o0nanaTh MOpPTaMu ISl MOIKIFOUEHHs LHU(POBBIX
u aHanoroBbix yctpoiictB, unrepdeiicamu TTL, USART, 12C, SPIL,
Ethernet, Bluetooth nmu WiFi.

B cocraB KOMIIIEKTa JOJIKEH BXOAUTH MOAYJb TEXHUYECKOrO 3PEHUs,
NPE/ICTABIAIOINNI COOOH BBIMHCIUTENBHOE YCTPOHCTBO CO BCTPOSHHBIM
MHKPOIIPOLIeCCOPOM (KOJI-BO sifiep - He MeHee 4IIT, 4acToTa sapa He
menee 1.2 I'Tu, oovem O3V - He menee 512MO, oObemM BCTPOEHHOI
namsTi - He MeHee 8I'0), MHTErpHpOBaHHON KaMepol (MaKCHMAJIbHOE
pa3pelIeHre BUACONOTOKA, nepenasaemoro no unrepdeiicy USB - He
MeHee 2592x1944 en)) W ONTHYECKOH CHUCTEMOM. Moaynb
TEXHHYECKOr0 3peHHs JOJDKeH o0najgaTb  COBMECTHMOCTBIO  C
Pa3MUYHBIMU  IPOTPAMMHPYEMBIMH  KOHTPOJUIEPAMH C  HOMOILIBIO
unrepdeiicos - TTL, UART, 12C, SPI, Ethernet. Moaynib TeXHHUECKOTO
3peHusl JOJKEH MMeTh BCTPOEHHOE NpOrpaMMHOe obecreueHHe Ha
OCHOBE OIepaIOHHON cucTeMbl Linux, mo3BossiioIiee OCYILIeCTBIATh
HACTPOWKY CHCTEMbl MAIIMHHOTO OOyuYeHHs MapamMeTpoB HEHPOHHBIX
cerell i OOHApyXKeHUS OOBEKTOB, OINpPENENeHUs UX NapaMeTpoB H
JabHeHmen nIeHTH)UKAIHH.




KoJymaecTBo equHmIy aJist
00meodpazoBaTeTbHbIX

KoJymuecrBo equHmit J/1st
001meo0pa3zoBaTe/IbHLIX

No Haumenosanue Kparkue npuMepHbIe TEXHIYECKHE XAPAKTePUCTHKH Oprammsaumii, He OpraHu3anmii, ABJISIIOIMXCSI
o0opyroBaHusI SIBJISTIOTITAXCST
MAIOKOMILTEKTHBIMIL, €1, MAJIOKOMILICKTHBIMH, €/1.
H3M. VI3M.
Kommekr nomkeH o0ecrnednBaTh BO3MOXKHOCTh HM3YUYEHHSI OCHOB
pa3paboTKU MPOTPAMMHBIX W AalIMapaTHBIX KOMILIEKCOB HMHXXEHEPHBIX
cucreM, peueHuii B cdepe "HHTepHeT Bemeil", a Takke pelIeHUi B
obnactu poOOTOTEXHUKU, MCKYCCTBEHHOTO HMHTEJIEKTA U MAIIUHHOTO
00yUeHMsI.
KomnbioTepHoe 06opyanoBanme
dopm-pakTop: HOYTOYK;
Kectkasi, HeOTKIIIOUaeMasi KJaBUaTypa: HAIN4IHE,
Pycckas packnanka KjaaBUaTyphl: HAJTUYHE,
Huaronanbs 5kpana; He MeHee 15,6 n1oiMOB;
Paspeinenue skpana: He MeHee 1920x1080 nukceneii;
KonuuecTBo saep npoieccopa: He MeHee 4;
KonuuecTBo NOTOKOB: HE MEHEE §;
bazoBas TakToBas yacrora npoueccopa: He meHee 1 IT';
MakcumanbHasi TAaKTOBast 4aCcTOTa Impoueccopa: He menee 2,5 [T,
Kam-nmamsite ponieccopa: He MmeHee 6 MOaiiT;
OO0beM yCTaHOBJICHHOM ONepaTUBHON MaMsATH: He MeHee 8 ['OaliT;
1 HoyT6yxk O6pem noanepxrBaeMoi ONepaTUBHON MaMATH (151 BO3MOXKHOCTH 3w 2wt

pacumipenusi): He Mmenee 24 ['Gaiir;

O6bem Hakomutenst SSD: He menee 240 ["GaiiT;

Bpewmst aBToHOMHOI padoThl OT OaTapen: He MeHee O 4acoB;

Bec HOoyTOyKa ¢ yCTaHOBJIEHHBIM aKKyMYJISITOpOM: He Oosiee 1,8 kr;
Buemnuii unrepdetic USB crannapta He Hike 3.0: He MeHee Tpex
CBOOOIHBIX;

Buemnuit untepdeiic LAN (ucnonp3oBaHne MepexOaHUKOB HEe
MPenyCMOTPEHO): HAINYHE,

Hanuuue monyneit n uatepdeiicos (MCoNb30BaHUE NEPEXOIHUKOB HE
npeaycmotrpeno): VGA, HDMI,

becnposonHnas cBsa3p Wi-Fi: Hamiume ¢ monaep:kkoii crannapta IEEE
802.11n unu coBpeMeHHee,




HaumenoBanue
o0opyroBaHusT

Kparkue npuMepHbIe TEXHIYECKHE XAPAKTePUCTHKH

KoymyecTBo emuu ais
00meodpazoBaTeTbHbIX
OpraHu3anmii, He
ABJISTHOIITUXCST
MAJIOKOMILTCKTHBIMIL, €1,
H3M.

Kosm4vecrBo exuHu JJist
00meo0pazoBaTeTHLHBIX
OpraHu3anmii, ABJISIOIMXCSI
MAJIOKOMILTEKTHBIMH, €1,
H3M.

Web-kamepa: Hannuue;

Manunynarop "Mbllb": HATUYUE,

IIpenycraHoBieHHas ONepallMOHHAs CUCTeMa C rpadudeckum
NOJIb30BAaTENbCKUM HHTEp(DeticoMm, obecrieunBaroasi padoty
pacrpoCTpaHEHHBIX 00Pa30BATEIBHBIX U OOINECHCTEMHBIX
MPWIOKEHNIN: HAJTUYHE.

MoV (mpuHTED,
CKaHep, KOTHp)

Tun ycrpoticrsa: M@V (pyHKIMH eUaTH, KOMUPOBAHUS,
CKaHHWPOBAHM),

®opmar Oymaru: He MeHee A4;

L{BeTHOCTD: UepHO-OETBIN,

TexHosmoryus nevyaru: nasepHas

MakcumanbHOe paspenieHue nedatu: He MeHee 1200x1200 Ttouexk;

Wntepdeiicer: Wi-Fi, Ethernet (RJ-45), USB.

1 mr.

1 mrr.




NPOPMIBHBIA KOMILTIEKT OBOPYJIOBAHUS

TABJIMLIA Ne2

KomuecTBo exuHn 1as

npoPuILHOTO Kosm4ecTBo exmuumn ais
KOMILTIEKTA npoPWILHOTO
Ne Hauvenosanme KpaTlme NPUMEPHBIC TECXHHYICCKHUEC XaPAKTCPUCTUKA (oﬁmeoﬁpazoBaTem,Hl,le KOMILICKTA
000pyIoBaHMIsI OPraHM3amim, He (MAJTOKOMILJIEKTHBIE
SIBJISTFOIHECH 00meo0pa3oBaTe/ILHbIC
MAJIOKOMILIEKTHBIM), OPraHm3ANNN), €], H3M.
€. U3M.

BA3OBAA (OBA3ATEJIBHASA YACTD)

EcTecTBeHHOHAYYHASI HAIPABJICHHOCTh
ObecneunBaeT BbIIONIHEHHE J1a0OPAaTOPHBIX paboT HAa YpOKax 1Mo OMONOruH B
OCHOBHOH HIKOJIE U MPOEKTHO-UCCIEA0BATEIbCKON NE€ATEIbHOCTH yUALIUXCS.
Kowmmekrauus: becnpoBogHOM MyJIbTHAATYHUK 110 OHOJIOTHH € 6-F0
BCTPOEHHBIMHU AATYUKAMU:
JlaTuuk BiaxHOCTH ¢ Auana3zoHoM usmepenus 0...100%
JlaT4uk OCBELIEHHOCTH C JUAIa30HOM U3MepeHus He yke uyeM oT O 1o
180000 5k
Hatuuk pH ¢ auanazoHoMm nsmMepenus He yxe 4yem ot O no 14 pH
JlaT4uk TeMIepaTypsl ¢ AUANa3OHOM U3MEPEHUs He yke ueM oT -20 10
+140C

ITudposan maGoparopus JaT4uk 3aeKTpOonpoOBOAUMOCTH C AUANAa30HAMHU H3MEPEHUsI He yxe deM oT O

10 200 MxCwm; ot 0 mo 2000 MxCwm; ot 0 1o 20000 MxCwm

1. no 6uoyoruu ’ - 3 wmrT. 2 wrT.

(yaenudeckas) JaTuuk Temnepatypsl OKpyKaroLel Cpeapl ¢ UANa30HOM U3MEPEHUs He

yxe yeM ot -20 no +40

AKceccyapsl:

Kabenr USB coemuHuTEbHBIN

3apsimHOe ycTpoiicTBO ¢ kabenem miniUSB

USB Anantep Bluetooth 4.1 Low Energy

Kpatkoe pykoBOACTBO 10 SKCIUTyaTaluu HugppoBoii JadopaTopun
Iudposast Bugeokamepa ¢ METAJUINIECKUM IITATUBOM, Pa3pelleHne He
menee 0,3 Mmukc

IIporpammMHoe obecrieueHme

Meronuueckue pekomeHnanuu ve Mmesee 30 padbot

YnakoBka




Ko/muecTBO eXuHHI A1

npoPuILHOIO KomraecTBo exmHuI 1UIst
KOMILIEKTA npPOoPUILHOTO
Ne Hauvenosarme Kparkne npuMepHbIe TEXHIYECKHE XAPAKTEPUCTHKH (06meobpasosaretupie OMILTCKTA
000opyIoBaHUS OopraHm3anum, He (MAJIOKOMILJIEKTHBIE
SIBJISTFOTIHCCS o0meodpazoBaTesIbHbIC
MAJIOKOMILIEKTHBIM), OpraHu3anum), e/1. U3M.
CA. U3M.
Hanuuue pyccKOsI3pIMHOrO caliTa MOAASPIKKH, HATUINUE BUACOPOJIMKOB,
OOGecrieunBaeT BbIMOJHEHHE Ja00OPATOPHBIX PabOT MO XUMHH Ha YPOKaX B
OCHOBHOM LIKOJIE€ U MMPOEKTHO-UCCIEIOBATEIBLCKON AEATEIBHOCTH yUAIINXCS.
Kowmrmnekrarus:
becnpoBonHON MyJIbTUAATUUK 10 XUMHU C 4-Ms1 BCTPOCHHBIMH JaTUHUKAMU:
Hatuuk pH ¢ nnanasonom usmepenus He yxe 4eM ot 0 no 14 pH
JlaTdauk BBICOKOH TemrepaTypbl (TEPMOIIapHBI) C THAMa30HOM U3MEPEHHS
He yke ueM ot -100 no +900C
JaT4uk 31eKTpONpOBOAUMOCTH C AUANAa30HAMH U3MEPEHHUs He yxKe YeM OT O
10 200 mxCwm; ot 0 1o 2000 MxCwm; ot 0 mo 20000 MxCwMm
JaTyuk Temneparypsl INIATUHOBBIN C AUANIA30HOM U3MEPEHUS HE YIKE UeEM
ot -30 mo +120C
Iudposas maboparopust .
OrtnenpHbIEC JATYUKU: 3 miT. 2 IIT.

N0 XUMHH (YIEHUYECKast )

JlaTunk ONTUYECKOMN MIOTHOCTH 525 HM
AKceccyapsl:

Kabenp USB coemuHuTEbHBIN

3apsigHOe ycTpoiicTBO ¢ kabenem miniUSB

USB Anantep Bluetooth 4.1 Low Energy
KpaTtkoe pykoBOACTBO M0 SKCIUTyaTaluu HugppoBoii JadopaTopun
Habop nabopaTopHoii OCHACTKH

IIporpammHoe obecrieueHme

Meronuueckue pekomeHnanuu He Mesee 40 padbot
Hanmuue pycckosi3pIMHOTO caliTa MOANePIKKU
Hanuuune BUAEOPOIUKOB.




HaumenoBanue
000opyIoBaHUS

Kparkue npuMepHbIe TEXHIYECKHE XAPAKTEPHCTHRH

KommyecTBo e quuum Jajist
npoPuILHOIO
KOMILIEKTA
(o0meodpa3oBareLHBIE
OpraHu3ANuu, HE
ABJISAIOIIHUCCS
MAJIOKOMILICKTHBIM),
e/, M3M.

KOJII/I‘ICCTBO CANMHUIL TJIs1
npoPpuiILHOTO
KOMILTEKTA
(MAJIOKOMILIEKTHbIE
o0meodpazoBarebHbIE
OpraHM3aNnNN), €1, U3M.

Hudposas nabopatopust
no pusuke
(yueHmueckast)

OOGecneunBaeT BHIMOJHEHNE KCIIEPUMEHTOB 10 TEMaM Kypca (pU3HUKH.
Kommnnexkrauus:

becnipoBogHOM MyIBTUAATYHK 1O PU3UKE C O-10 BCTPOSHHBIMU JaTYHKAMH:
[udpoBoii naTuuk TemnepaTypbl C JUATA30HOM U3MEPEHHSI HE YKe YeM OT -
20 no 120C

Hudposoii naTunk aOCOTIOTHOTO NABJICHHS C TUANA30HOM H3MEPEHUS HEe
yxe ueM ot 0 o 500 kIla

JaT4uk MarHUTHOTrO MOJIsl C AUAINA30HOM U3MEPEHUs He yke ueM oT -80 10
80 mTn

JlaT4uuK HanpsKEHUs ¢ [Uana3oHaMU U3MEPEHHs He yke 4eM OT -2 10 +2B
oT -5 1o +5B; o1 -10 no +10B; ot -15 no +15B

JlaTuuk TOKa He yxe ueM oT -1 1o +1A

JlaT4uK akcenepoMeTp C MOKa3aTeIsIMU He MeHee ueM: +2 g; +4 g +8 g
OTnenbHbIE YCTPOUCTBA!

USB ocmunmnorpad vHe menee 2 kanana, +/-100B

Axceccyaphr:

Kabenp USB coemuHuTENbHBIN

3apsimHOE ycTpoiicTBO ¢ kabenem miniUSB

USB Apantep Bluetooth 4.1 Low Energy

KoncTpykTOp 11 mpoBeaeHNs SKCIIEPUMEHTOB

Kpatkoe pykoBOACTBO MO 3KCIUTyaTaunu HUQpoBoii JadopaTopun
IIporpammMHoe obecrieueHme

Metonuueckue pekomennauu (40 pabor)

Hanmune pycckosi3pIMHOTO caiiTa MoanepKKu

Hannune BUAEOpPOIUKOB.

3 mIT.

Komnnb

HTEPHOE 000PY/I0BAHHE

4.

Hoyt0yxk

Dopm-dakrop: HOYTOYK;

3 mT.




HaumenoBanue
00opyIoBaHUs

Kparkue npuMepHbIe TEXHIYECKHE XaPAKTEPHCTHRKH

KommvecTBo equuu st
npoPuILHOIO
KOMILIEKTA
(o0meodpa3zoBareLHBIE
OpraHu3aIu, HE
ABJISAIOIIHICCST
MAJIOKOMILJICKTHBIM),
e/l M3M.

KOJII/I‘ICCTBO CANHNII AJIs1
npopuiILHOrO
KOMILTEKTA
(MAJIOKOMILIEKTHBIE
o0meodpazoBarebHbIE
OpraHu3anum), e/1. U3M.

KecTkas, HEOTKIIOUaeMasi KIABUATyPa: HAJIUUUE,

Pycckas packiagka KiaBuaTypbl: HATUYUE,

Huaronans sxpaHa: He MeHee 15,6 nroliMOB;

Paspewenue sxpana: He MeHee 1920x1080 nukcenen;

KommuectBo simep mpoueccopa: He MeHee 4;

KonuuecTBo MOTOKOB: HE MEHee §;

basosas TakTOBas yacTtoTa mpoueccopa: He Meree 1 I'Tw;
MaxkcumanbHasi TAKTOBas 4acToTa npoueccopa: He medee 2,5 I'T'1;
Kam-namsite nporieccopa: He MmeHee 6 MOaiiT;

OOBeM yCTaHOBJIEHHOH OMEepaTUBHON MaMsiTH: He MeHee 8 ['0aiiT;,
O6beM noanep KuBaeMO OTIePaTUBHON MaMsATH (IJ11 BO3MOXKHOCTH
pacuupenusi): e meHee 24 'Gaiir;

O6bem Hakonurenst SSD: He meHee 240 [OaiiT;

Bpems aBTOHOMHOI#1 paboThl OT OaTapeu: He MeHee 6 YacoB,

Bec HOyTOYKa C YCTaHOBJIEHHBIM aKKyMyJIITOpOM: He Oosee 1,8 kr;
Brewnnit uatepgeiic USB crangapra ve Hike 3.0: He MeHee Tpex
CBOOOHBIX;

Bremnnii uarepdeiic LAN (ncrnonb3oBaHne IePeXOTHUKOB HE
MPEAyCMOTPEHO). HAJINYHE,

Hanmuuune moayneit u uatepdeiico (UCIONb30BaHUE MTEPEXOTHUKOB HE
npenycMmotpeHo): VGA, HDMI;

becripoBonnas ces3p Wi-Fi: Hanmnuue ¢ nmopnepxkoii crannapra IEEE
802.11n unu coBpeMeHHee,

Web-kamepa: Hanuyue;

Manunynarop "Mblb": HaTU4KE,

IIpenycranoBieHHas onepanuoHHas CUCTeMa C rpadueckum
NOJIb30BaTeNbCKUM HHTEp(delicom, obecrieunBaromas paboTy
pacnpocTpaHeHHbIX 00pa30BaATENbHBIX U OOLIECHCTEMHBIX MPUIIOKEHHH:




KomuecTBO eTHHHI A1

npoPuILHOIO Ko/mraecTBo exmHmI 1JIst
KOMILIEKTA npPOoPWILHOTO
Ne Hanvierosane Kparkue npuMepHbIe TEXHHYECKHE XAPAKTCPHCTHKH (06meoGpasonaremunie KOMILICKTA
00opyIoBaHuUsI OopraHm3anum, He (MAJIOKOMILJIEKTHBIE
SIBJISTFOTIHCCS o0meo0pazoBaresIbHbIC
MAJIOKOMILIEKTHBIM), OpraHu3anmm), e/1. U3M.
€. U3M.
HaJln4yue.
Tun ycrpotictea: M@V (dyHKLNH e4aTH, KOMUPOBAHUS, CKAHUPOBAHUA);
dopmar Oymaru: He MeHee A4,
5 M®YV (mpuntep, ckaHep, | L[BeTHOCTB: uepHO-OeIbIii; 1 e 1 e
‘ KOITHD) TexHonOorus mevyaTu: jJazepHas ’ '
MakcumanbHOe paspeinenue rnedat. He MeHee 1200%1200 Touek;
Wurepdeiicer: Wi-Fi, Ethernet (RJ-45), USB.
JAOHNOJIHUTEJBHOE OBOPYJTOBAHMUE
EcTecTBeHHOHAYYHASI HAIPABJICHHOCTh
ObecneunBaeT BbIIONIHEHHE J1a0OPaTOPHBIX paboT HAa ypOKax 1o OMONOruy B
OCHOBHOM IIKOJIE U MPOEKTHO-UCCIEA0BATEIbCKON NE€ATEIbHOCTH yUALIUXCS.
Kowmmnekrauus: becnpoBogHOM MyJIbTHAATIUK 110 OHOJIOTHH € 6-F0
BCTPOEHHBIMHU AATYUKAMU:
Jatuuk BiaxHOCTH ¢ Auana3zoHoM usmepenus 0...100%
JlaT4uk OCBELEHHOCTH C JUAIa30HOM U3MEepeHUs He yxke ueM oT O 1o
180000 5k
Hatuuk pH ¢ ananazoHoMm nsmMepenus He yxe 4eM ot 0 no 14 pH
Hudposas naboparopust | Jatuuk Temmepatypsl ¢ JUATa30HOM U3MEPEHUs HE yke YeM oT -20 1o
1. 1o OUoNIOrUU +140C 1 m. 1 .
(yaeHuveckast) JaT4uk 3aeKTpOonpOBOAUMOCTH C AUANa30HAMH H3MEPEHUsI He yxKe deM oT O

10 200 mxCwm; ot 0 1o 2000 MxCwm; ot 0 mo 20000 MxCMm

JlaTduk TemIepaTypbl OKPY KaroLeH Cpepl ¢ AMAma30HOM U3MEPEHUs He
yxe yeM ot -20 no +40

AKceccyapsl:

Kabens USB coennHHUTENbHBII

3apsigHOe ycTpoiicTBO ¢ kabenem miniUSB

USB Anantep Bluetooth 4.1 Low Energy

KpaTtkoe pykoBOACTBO 10 SKCIuTyaTauu HugpoBoii JadopaTopun




Ko/muecTBO e THHHI A1

npoPuILHOIO KosmiecTro exmanm uist
KOMILJIEKTA npoPpuiILHOTO
Ne Hanvienosanme Kparkue npuMepHbIe TEXHHYECKHE XaPAKTEPUCTHKH (06meodpasosarenubie KOMILICKTA
000opyIoBaHUS OopraHmzanum, He (MAJIOKOMILJIEKTHBIE
SIBJISTIOTIIAECST o0meodpazoBarebHbIE
MAJIOKOMILICKTHBIM), OpraHM3aNnNN), €1, U3M.
€. U3M.
udposas Bugeokamepa ¢ METAJUIMIECKUM LITATUBOM, Pa3peIICHUE HE
meHee 0,3 Mnukc
[IporpammHuoe obecnieueHue
Meronuyieckue pekomeHnanuu ve meree 30 pabot
YnakoBka
Hannune pyccKOsA3bMHOIO CaiTa NOAAECPKKH, HATNYHNE BUACOPOINKOB.
OOGecneunBaeT BbINONIHEHHE 1a00PAaTOPHBIX padoT MO XUMHHU Ha YPOKax B
OCHOBHOM LIKOJIE U MPOEKTHO-UCCIENOBATEIbCKON AEATENbHOCTH YUALUXCS.
Kowmmnexrarus:
becnpoBonHOI MyJBTUAATUHK 11O XUMUHU € 4-Ms1 BCTPOCHHBIMU JATUYUKAMMU:
Hatunk pH ¢ nnanazoHom usmepeHus He yxe uem oT 0 1o 14 pH
JlaT4uK BBICOKOW TEMIIEPATypbl (TEPMOMAPHBIN) C AUAMA30HOM U3MEPEHUs
He yxke 4eM oT -100 no +900C
JaT4uk 31eKTponpoBOAUMOCTH C AUANa30HAMHU H3MEPEHUsI He yxke deM oT O
10 200 MxCwm; ot 0 o 2000 MxCwm; ot 0 mo 20000 MxCwm
JlaTuuk Temneparypsl INIATUHOBBINA C JUANIa30HOM HU3MEPEHUS HE Y)KE YeM
udposas nadoparopust | ot -30 no +120C 1w 1w

1O XUMHUH (Y4eHUYeCKast)

OTtaenbHbIE NaTYUKU:

JlaTank ONTUYECKON MIOTHOCTH 525 HM
AKceccyapsl:

Kabens USB coenunuTenpHblit

3apsigHOe yeTpoiicTBO ¢ kabenem miniUSB

USB Apantep Bluetooth 4.1 Low Energy
Kpatkoe pykoBOACTBO 10 3KCIUTyaTanuy nupoBoii tadbopaTopun
HabGop nabopaTopHoii OCHACTKH

[IporpamMmmHoe oOecnieueHue

Metonudeckue pekoMeHnanuy He Menee 40 pabot
Hanydme pyccKOsI3BIMHOTO caiTa IMOAnep KKK




HaumenoBanue
00opyIoBaHuUsI

Kparkue npuMepHbIe TEXHIYECKHE XAPAKTEPHCTHRH

KommyecTBo equuu st
npoPuILHOIO
KOMILIEKTA
(o0meodpa3zoBareLHBIE
OpraHu3aINu, HE
ABJISAIOITHUCCS
MAJIOKOMILICKTHBIM),
e/, M3M.

KOJII/I‘ICCTBO CAUHNII AJIs1
npopuiILHOrO
KOMILTEKTA
(MAJIOKOMILIEKTHBIE
o0meodpazoBarebHbIE
OpraHu3anmm), e/1. U3M.

Hanuuue BUACOPOTUKOB.

Hudposas nabopaTtopust
no pusnke
(ydaeHuveckast)

OOGecnieunBaeT BBIMOJIHEHHE YKCIIEPUMEHTOB 10 TEMaM Kypca (pU3UKH.
Kommnnekrauus:

becnipoBogHOM MyIBTHAATYHK MO PU3UKE C O-F0 BCTPOSHHBIMU JATUHKAMH:
udposoii naTuuk TeMnepaTyphl ¢ TUANA30HOM H3MEPEHHsI HE yIKe YeM OT -
20 mo 120C

Iudposoii naTunk aOCONIOTHOrO NABJIEHUS C AUANIa30HOM H3MEpEHUs He
yxe yem ot 0 go 500 klla

JaT4yuk MarHUTHOTO MOJIsl C AUANIA30HOM U3MEPEHUs He yke 4yeM OT -80 10
80 mTn

JlaTuuk HanpspKeHUs ¢ AMana3OHaMy U3MEPEHHUs He yoKe ueM OT -2 10 +2B
ot -5 no +5B; ot -10 no +10B; ot -15 no +15B

JlaTuuk TOKa He yxke ueM oT -1 1o +1A

JlaT4uk akcenepoMeTp C MOKa3aTeIsIMU He MeHee ueM: =2 g; +4 g; 8 g
OTtaenbHBbIE YCTPOHCTBA!

USB ocmuminorpad He Mmenee 2 kanana, +/-100B

AKkceccyapsl:

Kabens USB coennuuTenpHbIi

3apsimHOe ycTpoiicTBO ¢ kabenem miniUSB

USB Apantep Bluetooth 4.1 Low Energy

KoHCcTpykTOp 47151 IPOBENEHHS SKCIIEPUMEHTOB

Kpatkoe pykoBoACTBO 10 SKCIUTyaTauuu nugposoii ntadboparopun
IIporpammHoe obecrieueHme

Metonndeckue pexomeHnanmu (40 padbor)

Hannune pyccKOsS3bIMHOIO CaiTa MOAACPIKKH

Hanuuue BUACOPOTUKOB.

Hudposas nabopartopust
10 (hU3UOJIOTUU

ObGecneunBaeT NpoBeieHNE UCCIENOBAHUS 110 QYHKIIMOHUPOBAHUIO
yenoBeyeckoro opranusma. Kommnekrauys: becnpoBogHON MyJabTUAATYUK

1 mT.

1 mT.




HaumenoBanue
000opyIoBaHUS

Kparkue npuMepHbIe TEXHIYECKHE XAPAKTEPHCTHRH

KommyecTBo e quuum Jajist
npoPuILHOIO
KOMILIEKTA
(o0meodpa3oBareLHBIE
OpraHu3ANuu, HE
ABJISAIOIIHUCCS
MAJIOKOMILICKTHBIM),
e/, M3M.

KOJII/I‘ICCTBO CANMHUIL TJIs1
npoPpuiILHOTO
KOMILTEKTA
(MAJIOKOMILIEKTHbIE
o0meodpazoBarebHbIE
OpraHM3aNnNN), €1, U3M.

(mpoupHBINA YPOBEHB)

1o GU3HOJIOTUH C 5-10 BCTPOEHHBIMU JaTuuKamu: J[aTunk apTepuaibHOro
nasyenus (0...250 mm pT. CT.)

JlaT4uk myJbca ¢ AMarna3oHoOM n3MepeHus He yske 4yeM oT 30 no 200 yx/mun
JlaT4uk TemmepaTypsl Tela ¢ AUana30HOM U3MEpPEHUs He yxke ueM oT +25 o
+40C

JlaTuuK 4acTOTHI AbIXaHUS C IUANIA30HOM M3MEpPEHUs He yxke 4eM oT 0 10
100 uukI0B/MUH

JlaT4uuK yCKOpeHHUs ¢ oKaszarensaMu £2 g, +4 g; £8 g

OTnenbHbIE YCTPOUCTBA!

Hatuuk OKI ¢ ananasoHoM uzMepeHus He yke ueM ot -300 no +300 mB)
Hatuuk pH ¢ auanazoHoM nsmepenus He yxxe 4yeM ot 0 no 14 pH

JlaT4uk CUIIOMEp ¢ IMANa30HOM U3MepeHust He yxke uyeM ot -40 1o 40 H
JlaTuuK OCBEIIEHHOCTH C IUANIA30HOM H3MEpeHus He yxke uyeM oT 0 10
180000 nx

Akceccyapsl:

Kabens USB coenunuTenpHbIit

3apsigHOE yeTpoiicTBO ¢ kabenem miniUSB

USB Apantep Bluetooth 4.1 Low Energy

KoHcTpykTOp 17151 TPOBENEHHS SKCIIEPUMEHTOB

KpaTtkoe pykoBOACTBO 10 3KCIUTyaTaluu Hu(ppoBoii 1adopaTopun
[IporpamMmmHoe oOecnieueHue

Metonudeckue pekoMeHnanuu He menee 20 pabot

Hanunune pycckosi3pIMHOTO caiiTa noanep KKy

Hannune BUIeOpoInKOB.

Iudposas maboparopust
0 3KOJIOTHH

OObecneunBaeT npoBeieHNe y4eOHOro 3KOJIOTHIeCKOr0 MOHUTOPHHTA
WHCTPYMEHTaJIbHbIMU MeTonaMu. Habop mpumeHsieTcst mpu n3y4eHun
3KOJIOrHH, OUOJIOTUH, XUMHH, Teorpaduu U NPUPOAOBEACHUS, a TAKKE JJIsI
WHANBUAYAJIbHBIX UCCIEAOBAHMS M MPOSKTHON AESITEIbHOCTH IKOJbHUKOB.

1 mT.

1 mT.




HaumenoBanue
00opyIoBaHUs

Kparkue npuMepHbIe TEXHIYECKHE XaPAKTEPHCTHRKH

KommvecTBo equuu st
npoPuILHOIO
KOMILIEKTA
(o0meodpa3zoBareLHBIE
OpraHu3aIu, HE
ABJISAIOIIHICCST
MAJIOKOMILJICKTHBIM),
e/l M3M.

KOJII/I‘ICCTBO CANHNII AJIs1
npopuiILHOrO
KOMILTEKTA
(MAJIOKOMILIEKTHBIE
o0meodpazoBarebHbIE
OpraHu3anum), e/1. U3M.

Kommnexranus: becnpoBOAHON MyJBTHAATYMK M0 SKOJIOTHYECKOMY
MOHUTOPHHTY C 8-F0 BCTPOCHHBIMH TaTYHKAMHU:

JlaT4uK HUTPAT-UOHOB

JlaT4uK XJI0pUA-UOHOB

Hatuuk pH ¢ ananasonom uzmepeHnus ve yxxe uem ot 0 no 14 pH

JlaTuuK BIaXXHOCTH ¢ Auana3zoHoM usmepenus 0...100%

JlaT4uuK OCBELIEHHOCTH C AUANa30HOM U3MepeHus He yxke yeM oT 0 1o
180000 nk

JaTuuk Temneparypsl ¢ Uana3oOHOM U3MEPEHUs He yxke ueM oT -20 1o
+140C

JlaT4uK 3J€KTPONPOBOIUMOCTH C AUANA30HAMH U3MEPEHUs He yke 4eM oT O
1o 200 mxCw; ot 0 1o 2000 MxCwm; ot 0 mo 20000 MkCMm

JlaTauk TeMrepaTyphl OKPY KaroIe Cpesl ¢ AMana3oHOM U3MEpPEHHUs He
yke geM ot -20 mo +50C

OTnenpHbIE JATUUKU:

Jatuuk 3ByKa ¢ QYHKLIUEH UHTErPUPOBAHUS C TUATIA30HOM H3MEPEHHSI
4qacToT He MeHee 4eM oT 50 I'tr mo 8 kI '1r;

JlaT4uK BJIQXKHOCTH IMOYBHI C THAITa30HOM U3MeEpeHus He yxke uyeM oT 0 1o
50%

Jatauk xucnopozaa ¢ nuanazoHom m3mepenus ot 0 o 100%

JlaT4uK ONTUYECKOM IIOTHOCTH 525 HM

Jatunk ontuueckoi mioTHoctu 470 HM

Jatuuk TypOuaANMETp ¢ AMANA30HOM HU3MepeHus He yike uem ot 0 mo 200
NTU

JlaT4uK OKHMCH yIiepoAa ¢ AUana3oHOM U3MepeHus He yxke yeM ot 0 go 1000
ppm

AKceccyapsl:

Kabens USB coenunuTenpusiii (2 1mT.)




HaumenoBanue
00opyIoBaHuUsI

Kparkue npuMepHbIe TEXHIYECKHE XAPAKTEPHCTHRH

KommyecTBo equuu st
npoPuILHOIO
KOMILIEKTA
(o0meodpa3zoBareLHBIE
OpraHu3aINu, HE
ABJISAIOITHUCCS
MAJIOKOMILICKTHBIM),
e/, M3M.

KOJII/I‘ICCTBO CAUHNII AJIs1
npopuiILHOrO
KOMILTEKTA
(MAJIOKOMILIEKTHBIE
o0meodpazoBarebHbIE
OpraHu3anmm), e/1. U3M.

3apsimHOe yeTpoicTBO ¢ kabenem miniUSB

USB Apantep Bluetooth 4.1 Low Energy

CTep)KeHb AJIs1 3aKPEIJICHUA NaTYUKOB B LITATUBE

Kpatkoe pykoBoACTBO IO SKCIUTyaTanuu nugposoi tadoparopun
[IporpamMmHoOe obecrieueHue

Meronuueckue pekoMmeHnanuu ve Mmesee 20 padbot

VYnakoBka

Hamuuune PYCCKOA3BIMHOI'O canTa NOAACPKKHU, HAJTMINEC BUACOPOJIMKOB.

Muxkpockon uudpoBoit

Tun Mukpockona: GHONOrHUeCKHid

Hacagka Muxkpockona: MOHOKYJISIpHast
Hasnauenwne: nabopatopHbiii

Merton uccnenoBaHust: CBETIOE MOJIe
Marepuas ONTUKY: ONTUIECKOE CTEKIIO
VYBenuuenne MUKpOCKona, kpat: 64 — 1280
Oxymsipe: WF16x

OO6mbektuBsl: 4%, 10X, 40xs (moanpyKUHEHHBIHN)
PeBonbBepHas rojgoska: Ha 3 00BEKTHBA

Tun noxceeTku: 3epKano UM CBETOIUON
PacnionosxeHue noaCBeTKH: BEPXHSS U HIKHSIS
Marepuan kopryca: MeTajl

IIpenmerHelii cronuk, MMm: 90

Hcrounuxk muranus: 220 B/50 I'

Hucno meranukcenen: |

1 mT.

1 mT.

Hab6op OI'D no xumuu

B Habop BxonsaT Beckl tabopaTopHble dnekTpoHHbIe 200 T, CTUPTOBKA
nabopaTopHasi, BOpPOHKAa KOHUYECKasl, ajouka CTeKIsiHHas1, mpodupka [1X-
14 (10 mryk), ctakaH Beicokmit ¢ HocukoM BH-50 ¢ meTkoii (2 wrykn),
LWIMHAP U3MEPUTENbHbIN 2-50-2 (CTEKIISIHHBIN, C IPUTEPTOI KPBILIKOIL),
IITaTUB AJist Mpobupok Ha 10 ruHé3x, 3akuM NPOOUPOYHBIH, MIATEeNb-

1 mT.

1 mT.




HaumenoBanue
000opyIoBaHUS

Kparkue npuMepHbIe TEXHIYECKHE XAPAKTEPHCTHRH

KommyecTBo e quuum Jajist
npoPIILHOTO
KOMILIEKTA
(o0meodpa3oBareLHBIE
OpraHu3ANuu, HE
ABJISAIOIIHUCCS
MAJIOKOMILICKTHBIM),
e/, M3M.

KosmuecTBo e xuHu 1J1st
npoPpuiILHOTO
KOMILTEKTA
(MAJIOKOMILIEKTHbIE
o0meodpazoBarebHbIE
OpraHM3aNnNN), €1, U3M.

noxeuka (3 mryku), Hadop (IAKOHOB ISl XPAHEHUs] PACTBOPOB U
peakTBOB (00beM ¢uiakoHa 100 M1 - 5 KOMILIEKTOB MO 6 WITYK, 00BEM
¢akona 30 mi - 10 KOMIIIIEKTOB 1O 6 ITYK), IUIHMHAP U3MEPUTEIbHBIN C
HocukoM 1-500 (2 mryku), craka Beicokuit S00 mut (3 mTyku), HaOOp
epLIei IS MBIThsI TOCYIbI (€PIU JIsl MBIThSI POOHPOK - 3 IITYKH, epLI IJIst
MBITbsI KOJIO - 3 mTyKH), XanaT Oenblit X/0 (2 mryKku), nepyaTku pe3nHOBBIE
XUMUYECKHe CTOWKHE (2 IITYyKH), OUKU 3aIIUTHBIE, GUIBTPHI OyMasKHbIE
(100 mrryk), roprouee st cnupToBok (0,33 1m).

B cocras Habop BXOASAT pEakTHUBBI: ATIOMUHHIM, JKeJIe30, COJISTHAs KHCIIOTa,
METHJIOpPAaHX, (peHOoN(PTaTeHH, aMMHaK, IEPOKCHA BOAOPOAA, HUTPAT
cepeOpa u apyrue; B 00IIeH CIOKHOCTH - 44 pa3IMYHbIX BEIIECTB,
UCTIONB3YEMBIX ISl COCTABJICHNS] KOMIUIEKTOB PEaKTUBOB IIPU NPOBEACHUH
9K3aMEHALIMOHHBIX HKCIEPHMEHTOB 110 KYPCY MIKOJIbHON XUMUHL.

YuebHast naboparopusi
M0 HEUPOTEXHOJIOTHUU

B cocras BxogsT:
Cencop Tum 1 He MeHee 1 1T., 0OecneunBaeT BO3MOKHOCTh PETUCTPALIUH
CUTHAJIA 3JIEKTPUYECKON aKTUBHOCTU MBI (3JIeKTpoMuorpaMmmer, IMI).

PGFI/ICTpaLII/ISI AOJIKHA OCYILIECTBIIACTCA HEMHBA3UBHO, CYXUMU SJICKTPOAAMU.

Bo03MOXKHOCTBIO KPEILJICHHsI K PYKe YeJIOBEKa, YTO JOJI’KHO 1aBaTh
BO3MOJKHOCTb PETrHCTPHPOBATD AJIEKTPHUECKYIO AKTUBHOCTH MBILILbI B
objacTu, HaJ KOTOPOii pacronaraercs kperienue. [Ipu HanpsikeHUn
MBILIIIBI TOJKHA OBITh O0ecredeHa BO3SMOKHOCTD HAOJ IO ICHUS ITyYHOCTH
curHana (t.e. npucyrcraue OMI'), mpu pacciabIeHUN MBIIILBI - €€
OTCYTCTBHE.

Cencop Tum 2 He menee 1 wmT., obecreunBaeT BO3MOXKHOCTb PETUCTPALINT
curHana ¢oromernsmorpammsl (OI1I7) onTHuecknM myTeM, 3a CHeT
WU3MEHEHHsI OTPAXKEHHOTO OT KPOBEHOCHBIX COCY/IOB CBETA, 00BEM KOTOPBIX
W3MEHSIETCsI TTOJ1 BO3ACHCTBUEM ITyJIbCOBOW BOJIHBL. CEHCOpP MOJIKEH ObITh
obecrneueH BO3MOKHOCTBIO KPETUJICHUsI K OAYLIeYKe MaJblia YeJIOBEKa.

1 mT.

1 mT.




HaumenoBanue
00opyIoBaHUs

Kparkue npuMepHbIe TEXHIYECKHE XaPAKTEPHCTHRKH

KommvecTBo equuu st
npoPuILHOIO
KOMILIEKTA
(o0meodpa3zoBareLHBIE
OpraHu3aIu, HE
ABJISAIOIIHICCST
MAJIOKOMILJICKTHBIM),
e/l M3M.

KOJII/I‘ICCTBO CANHNII AJIs1
npopuiILHOrO
KOMILTEKTA
(MAJIOKOMILIEKTHBIE
o0meodpazoBarebHbIE
OpraHu3anum), e/1. U3M.

Cencop Tun 3 He menee 1 1T., oOecreunBaeT BO3MOKHOCTD: PETUCTPALIUN
curHana snekrpokapauorpammel (OKI') He HHBa3UBHBIM CLIOCOOOM;
peructpauuu L, II u 11T oTBeaeHUN; NOAKIIOUEHUS SJIEKTPOIOB K CEHCOPY C
MOMOIIBIO COSIMHUTENBbHBIX MPOBOJIOB, 000pynoBaHHbIX TouchProof
pa3beMaMu.

Cencop Tum 4 He MeHee 1 T, obecrneyrBaeT BO3SMOKHOCTD. PErHCTPAaLNN
CHUTHaJla KOKHO-rajbBaHn4eckoi peakiuu (KI'P), perucrpanus koroporo
OCYILECTBJIAETCS] Ha TOCTOSIHHOM TOKE; MOAKJIIOUEHUS K Telly YeJloBeKa ¢
MOMOIIBIO CYXHUX 3JIEKTPOOB, MOJKIFOUEHHE KOTOPBIX K CEHCOPY
ocyecTsisiercs ¢ nomoibio TouchProof pazbemos.

Cencop Tum 5 He menee 1 1T., oOecreunBaeT BO3MOKHOCTD: PETUCTPALIUN
CHUTHaJIa JIEeKTPUIEeCKOi akTHBHOCTH Mo3ra (9317) ¢ MOMOIIBIO CyXHX
HEHHBA3UBHBIX 3JIEKTPOJIOB; PETUCTPALIUU JIEKTPUIECKONH aKTUBHOCTH
Pa3HBIX JOJIEH MO3Ta; MOAKIIOYEHUS JIEKTPOIOB K CEHCOPY C IMOMOIIBIO
COeTMHUTEIBHBIX MTPOBOJIOB, 00opynoBanHbIX TouchProof passemamy;
3aKPEIJIEHUs] JIEKTPOAOB Ha MOBEPXHOCTHU T'OJIOBBI.

Cencop Tum 6 He Meree 1 1T., obecreunBaeT BO3MOXKHOCTD. PETUCTPALINU
curHana kosnebanus rpynHoi kieTku (CeHcop AbIXaHUs), ONpeIeTeHus
YaCTOTBI IbIXaHHUSI.

Yerpoiictso ast cOopa JaHHBIX OT CEHCOPOB M TMepeaadu Ha epCOHANTbHBIN

KOMITBIOTEp obecreunBaeT BO3MOXKHOCTE cOOpa JaHHBIX OT MOAKJIOYEHHBIX
K HEMYy CEHCOPOB U OTIPaBKy nosy4eHHbIX faHHbIX Ha [IK. ITogkmrouenue
ueHtpanbaoro monyisi k I1K ¢ momorero USB-kabensi. LleHTpanbHbIi
MOAYJb UMEET He MeHee 1 mT,: ranbBaHn4eckyro uzossauuro ot I1K.
LenTpanpHblii MOLYyJIb OO€CIEUHBaET BO3MOKHOCTh OTHOBPEMEHHOIO
MOAKJIFOUEHHUs BIJIOTH 110 4 ceHcopos. Kaxaplii u3 Bxonos LleHTpansHOro
MOZyYJIl HIMEET raJIbBAHMYECKYIO M30JLHUI0 (00ecreueHne MeKKaHalbHON
rajgpBaHndeckor nuzossinun). Iopxmoyenne ceHcopos k LleHTpampHOMY




HaumenoBanue
00opyIoBaHUs

Kparkue npuMepHbIe TEXHIYECKHE XaPAKTEPHCTHRKH

KommvecTBo equuu st
npoPuILHOIO
KOMILIEKTA
(o0meodpa3zoBareLHBIE
OpraHu3aIu, HE
ABJISAIOIIHICCST
MAJIOKOMILJICKTHBIM),
e/l M3M.

KOJII/I‘ICCTBO CANHNII AJIs1
npopuiILHOrO
KOMILTEKTA
(MAJIOKOMILIEKTHBIE
o0meodpazoBarebHbIE
OpraHu3anum), e/1. U3M.

MOJIYJIIO OCYLIECTBIISIETCS C TIOMOLIBIO CIIELUATU3UPOBAHHBIX Pa3bEMOB
tuna LEMO, obecrieunBaromumx npaBuIbHOCTb MOJKIIIOUEHHS pa3beMa 1
CHWXKArOIUX pUCK CJ'Iy‘-IaﬁHOFO KaCcaHUs Pa3b€MOB TOKOIIPOBOAAIINX
YacTei, a Takke 00eCreunBarOINX 3aIUTY OT HECAHKIIMOHHPOBAHHOTO
MOKITIOYEHHUS K POU3BOJIbHBIM yCTPOHCTBAM.

Monyne «KHOMKa» He MeHee | mT., obecrnednBaeT BO3MOKHOCTD. Pa3METKU
PErUCTPUPYEMBIX CUTHAJIOB M OTMEYaTh HE MEHee 3-X Pa3JINYHbIX KaTeropuu
COCTOSIHUI.

YcTpoiicTBO, BXOsIIEe B COCTAB IAOOPATOPUH, TOJIKHO 00eCeYBaTh
BO3MO>KHOCTb PETHCTPALIUY apTEPUATBHOTO IaBJICHMUS.

IIporpammuoe obecnieuenue (nanee - I10). TomkHo obecrieunBaTh
BU3YAJIN3ALIUIO U 00pabOTKy pEerucTpupyeMbIX CUTHAJIOB.

I'1aBHOE OKHO nporpaMmbl JOJDKHO COCTOATH U3 BKIIAZOK, KaxKJast U3
KOTOPBIX CONEPKUT HAOOpP rpaduKoOB, HEOOXOMUMBIX ISl OTOOpaKEHUS
TpeOyeMoi nHpOpMALIUHL.

JloKHa UMEThCs BKJIAJIKa IJIs1 OTHOBPEMEHHOTIO IIPOCMOTpPa CUrHAJIa CO
BCEX CEHCOPOB, OIHOBPEMEHHO MOAKIIOYEHHBIX K LIeHTpaIbHOMY MOIYJIIO.
310 obecrnieunBaeT BO3SMOKHOCTb MHOT'OKaHAJIBHOTO (TIONUTrpadmueckoro)
pekuma paboThl yCTPOHCTBA.

Taxoke JOKHBI UMEThCsI BKJIAAKU AJIs1 BU3yaJIU3alMi CUTHAJIOB OT CEHCOPOB
OMI, @I, OKT', KIT'P, 93T, ceHcopa abIxaHusi, KHOTIKH, a TAaK¥Ke
MPOMU3BOAHBIX rPaUKOB, HA KOTOPBIX BU3YAJIU3UPYIOTCS Crieliu(UIHbIe A
TOI'O NJH1 MHOT'O CUIr'HaJia BEJIMYUHBI.

I1O nomxHO naBaTh BO3MOXKHOCTh BU3yaIH3alUu U 00paboTKu
PErUCTPUPYEMBIX CUTHAJIOB, @ UMEHHO!

- OMI': Bu3yanu3aiys CUrHana, CeKTp CUI'Haja, aMIUTUTYAHbIH Tpurrep

- ©OIII": Bu3yanu3anys CUrHajia, ClieKTpa CUrHajia, TaxorpaMmsl, rpadux
IyJbca
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Kparkue npuMepHbIe TEXHIYECKHE XAPAKTEPHCTHRH

KommyecTBo equuu st
npoPuILHOIO
KOMILIEKTA
(o0meodpa3zoBareLHBIE
OpraHu3aINu, HE
ABJISAIOITHUCCS
MAJIOKOMILICKTHBIM),
e/, M3M.

KOJII/I‘ICCTBO CANMHUIL TJIs1
npopuiILHOrO
KOMILTEKTA
(MAJIOKOMILIEKTHBIE
o0meodpazoBarebHbIE
OpraHu3anmm), e/1. U3M.

- OKT': Bu3yanu3anusi CUrHaa, TaXOrpaMMBl, Tpaduk myibca

- KI'P: Busyanusauusi cursasna

- O0I': Bu3yanusanust CUrHajia, CIIeKTp CUTHANA, aMIUIUTY/Aa anbda-puTMa,
amIuMTyna Oera-puTma.

- CeHCOp IbIXaHMS: BU3YaJIH3aLisl CUTHAA,

- Knomnka: BU3yanusauusi CUrHaja pa3MeTKH

ITO nomxHO UMETh BO3MOKHOCTb KacTOMHU3aMu 1 HacTpoiiku 10 nis
s¢dexTuBHOrO 0TOOpaXKeHNs rpadKoOB: HACTPOIKa LIBETa, BHIOOP
napaMeTpoB JUTS aHAJIH3a, BBIOOP 0TOOpakaeMbIX rpaduKoB,
Mactutabuposanue rpadgukos. I10 1omKHO IMETH BO3MOXKHOCTD 3aIHCH U
BOCIIPOM3BENIEHHs] PETHCTPUPYEMBIX CUTHAJIOB.

Bo03MOKHOCTD HACTPOIKH MapaMeTpoB (GPHIBTPALIUN CUTHANA C TOMOIIBIO
¢$UIbTpa HIKHUAX YaCTOT, (PHUIIBTPA BBICOKHX YacTOT, ITOJIOCOBOTO (pHIBTPA,
PEKEKTOPHOTO (PHIIBTPA.

C menbio ynoOcTBa aHaIN3a CUTHANA, JODKHA HMEThCSI BO3MOYKHOCTD
3aITUCH PETUCTPUPYEMBIX CUTHAJIOB B (haiiil, ¢ OCIEAYOI e
BO3MOXKHOCTBIO HX ITOCIIEAYIOIIEro BOCIpOon3BeeHns B taHHoM 10
(MMUTHPYS pETUCTPALMIO CHTHAJIA B PEXKIME PEaJbHOIO BPEMEHHN).

B cocrase: MeTopnueckne MaTepuabl IS yUUTEISI U O0YYaIOIIUXCS,
OIHCaHNE MOJKIIOUEHHsI CEeHCOPOB J1ab0paTOPHU, MHCTPYKLIUHU 110
ucnojap3osanuro [10, onrcanue 1abopaTOPHBIX U MPAKTHYECKUX padoT,
KOTOpPO€ B TOM YHCJIE COIAEPKUT NMPE3EHTALIMOHHbIE MaTEePHAIbL.
YnakoBka/kopoOka gadopaTopuu o KHA O0ecieynBaTh yIOOHOE XpaHEHHE
U COZlep KaTh MOACKA3KH JJISl PACTIONIOKEHUSI CEHCOPOB M YCTPOMCTB
naboparopun sl yIOOHOTO MCTIONB30BAHUS MTPETIOAaBaTENISIMHA U
00yHYaIOTIIMMHUCSL.

TexHooruyecKas HANPABJCHHOCTDb

9.

| O6pazoBaTenbHbI

| Pobororexandecknii HaOOp NpeHa3HAuEeH Ul U3YUYEeHUs] OCHOB

1 mT.
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KOHCTPYKTOP JJIst
NPAKTHKH OJIOYHOTO
IPOrpaMMHPOBAHHUS C
KOMIIJIEKTOM JAaTYHKOB

pPOOOTOTEXHHKH, IETaJe, Y3JI0B M MEXaHH3MOB, HEOOXOIUMBIX JIJIs
co3aHusl POOOTOTEXHUYECKUX YCTPOHUCTB.

Habop npencrasnsier coO0H KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COCAUHUTECIIbHBIX 3JIEMECHTOB U SJICKTPOTECXHUYCCKUX KOMITOHCHTOB.
Habop no3Bosisier cobupaTh (M MpOrpaMMHUPOBATH COOMpPaeMble MOJIEITH), U3
3JIEMEHTOB BXOJSIIIUX B €0 COCTAB, MOJIEIH MEXaTPOHHBIX U
POOOTOTEXHUYECKHUX YCTPOHCTB C aBTOMATH3UPOBAHHBIM yIIPABICHUEM, B
TOM YHCJI€ Ha KOJIECHOM X0y, a TaK K€ KOHCTPYKI[Hii, OCHOBAHHBIX Ha
UCIIOJIb30BAHUY ITepenad (B TOM YHCIIe YePBSIUHBIX U 3yOUaThIX), a Tak ke
PBIYATOB.

CBETONMOAHBINA MATPUYHBIN TUCILIEH ¢ 0ol MOACBETKON Ha KOHTPOILIEpe
KomudecTBo nopToB BBOAA/BBIBOAA HA KOHTPOJIIEpE HE MEHee 6
KomuuectBo kHOMOK HE MeHee 4

OO11iee KOJTMYECTBO 2JIEMEHTOB: He MeHe 520 IIT., B TOM YHCIIE!

1) mporpammupyeMblii OJIOK yIIpaBJIeHUsI, KOTOPBINA MOXET padoTaTh
ABTOHOMHO U B TIOTOKOBOM PEXKHME;

2) cepBOMOTOPBI

3) IaTYUK CHUIIBI

4) naTYuK PaCCTOSHUS

5) naT4mk LBeTa

6) aKKyMyJIsITOpHas Oarapest

7) IInacTuKoBbIE CTPYKTYPHBIE SIEMEHTHI, BKIIOUasi nephoprupoBaHHbIE
SJICMCHTBI: 6am<1/1, KY6I/IKI/I, OCH U BaJibl, COCAUHUTCIIBbHBIC 3JICMCHTHI K OCsAM
, LIECTCPHU, NTPECAHAZHAYCHHBIC IJIA CO3AaHUsA YCPBAYHBIX U BY6LIaTbIX
nepenay, COeIMHUTEbHbIC H KPETeKHbIEe JJIEMEHTHI,

7) IlporpammHoe obecrieueHre, HUCIOIb3yeMOe ISl TPOrPaMMHUPOBAHHS
cobmnpaeMbIx pOOOTOTEXHUUECKUX MOZIeNIeH B YCTPOICTB, TOCTYITHO JJIS
CKa4YMBaHHUA U3 CETHU I/IHTepHeT




Ko/muecTBO eXuHHI A1

npoPuILHOIO KomraecTBo exmHuI 1UIst
KOMILJIEKTA npopuiILHOrO
Ne Hanvienosane Kparkue npuMepHbIe TEXHHYCCKHE XAPAKTCPHCTHKH (06meoGpasonaremunie KOMILICKTA
00opyIoBaHUs OpraHu3anum, He (MAJIOKOMILJIEKTHBIE
SIBJISTFOTIHCCS o0meo0pazoBaTesIbHbIC
MAJIOKOMILIEKTHBIM), OpraHu3anum), e/1. U3M.
€. M3M.,

Kowmriekt 11t u3yueHus: OCHOB 3JIEKTPOHUKH U POOOTOTEXHUKHU
Habop nomkeH ObITh NpeIHA3HAYEH AJISl IPOBENCHUS Y4eOHBIX 3aHITHI IO
3JIEKTPOHHKE U CXEMOTEXHHUKE C LIeJIbIO H3Y4eHHsI Hanboee
pPacmpoCTpaHEHHOMN 3JIEMEHTHOH 0a3bl, MPUMEHSIEMOH ISl HHKEHEPHO-
TEXHUYECKOr0 TBOPUYECTBA YHALIMXCS U pa3paboTKH yueOHbIX Monenei
poboros. Habop nokeH MO3BOJISTh yUAIIMMCS Ha PAKTHKE OCBOHUTH
OCHOBHBI€ TEXHOJIOTHH MPOEKTUPOBAHHS pOOOTOTEXHIUUECKUX KOMIUIEKCOB
Ha npuMepe yueOHbIX Mozienell poOOTOB, a TAaK)Ke U3YIHTh OCHOBHBIE
TEXHUYECKHUE PEIIeHNUs B 00NACTH KHOEPHETHYECKHUX U BCTPAUBAEMBIX
CHCTEM.
B cocras kOMIUIEKTa AOKEH BXOAUTh HAOOP KOHCTPYKTHUBHBIX 3JIEMEHTOB
U1 COOPKU MaKeTa MaHMITYJIIIUOHHOTO POOOTa, KOMILIEKT METAJITHUECKUX

ObpazoBarenbHblil HAOOP | KOHCTPYKTHUBHBIX HJIEMEHTOB 111 COOPKH MakeTa MOOMIBHOTO poOOTa U T.11.

10. 10 MEXaHUKE, B coctaB koMmIuIekTa BXOAUT HAOOP 3EKTPOHHBIX KOMITOHEHTOB ISl | wr. 1 wr.

MEXATPOHUKE U
pOOOTOTEXHHKE

W3y4YEHHs] OCHOB 3JIEKTPOHUKU U CXEMOTEXHUKH, a TAKXKE KOMILJIEKT
NPUBOJOB U JATYUKOB PA3JIMYHOIO TUIA I pa3paboTKu
POOOTOTEXHUYECKHX KOMILIEKCOB.

B cocraB kOMIUIEKTa AOIKHO BXOJUTH: MOTOPBI C SHKOZIEPOM - HE MEHee
21T, CepBONPHUBOJ OOJNBIIOH - HE MeHee 41T, CepBONPHUBOJ MAJIbIA - He
MeHee 21T, HHPPaKPACHBINH AaTYUK - HE MEHee 31T, YIbTPa3ByKOBOH
JaTUUK - He MeHee 31IT, AaTYUK TEMIIEPATyPhl - HE MeHee 11T, 1aT4uK
OCBEIIEHHOCTH - He MeHee 11T, Habop AJIEeKTPOHHBIX KOMIIOHEHTOB
(pe3ucTopel, KOHAEHCATOPHI, CBETOAMOABI PA3IMYHOIO HOMHIHAA),
KOMITJIEKT TPOBOJIOB IIsl O€CIIaeqHOr0 MPOTOTUITHPOBAHUS, IJ1aTa
OecraeyHOro MpOTOTUIHUPOBAHMUS, AKKYMYJIATOP U 3apsJHOE YCTPOICTBO, .
B cocras kOMIUIEKTa AOKEH BXOAUTH IPOTrPAMMUPYEMBIN KOHTPOJLIED,
nporpammupyemslii B cpene Arduino IDE nnu aHanorugHbx cBOOOIHO
pacmpocTpaHsieMbIx cpenax paspaborku. [IporpamMmmupyemslii KOHTPOILIEp
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JOJDKeH 001anaTh MOpTaMU AJIs MOIKIFOUEHHsT IU(PPOBBIX 1 aHAJIOTOBBIX
yctpoticts, uarepdeiicamu TTL, USART, 12C, SPI, Ethernet, Bluetooth wu
WiFi.

B cocraB koMIIIekTa JOKEH BXOIAUTh MOAYJIb TEXHUYECKOTO 3PEHHS,
MPECTABISIONINE COOO BBIUUCIUTEIBHOE YCTPOMCTBO CO BCTPOESHHBIM
MHKPOINPOLIECCOPOM (KOJI-BO e - HE MeHee 41T, 4acToTa sIpa He MeHee
1.2 T, oovem O3Y - He meHee 512MO, 06beM BCTPOEHHOMN NaMATH - HE
meree 81°0), HHTErpUpOBaHHOI KaMepoil (MaKCHMAaIbHOE pa3pelieHre
BUICOIIOTOKA, NepeniaBaemoro o unrepdeiicy USB - He meHee 2592x1944
€/1.) ¥ ONTUYECKON CUCTeMOH. MonyJib TEXHUYECKOTO 3PEHUS TOJDKEH
o0JamaTh COBMECTUMOCTBIO C PA3JIMYHBIMHE MIPOTPAMMUPYEMbBIMU
KOHTpoJuIepamu ¢ nomounsto uatepdeiicos - TTL, UART, 12C, SPI,
Ethernet. Moaynb TEXHHYECKOTO 3pEHHS JOJDKEH UMETh BCTPOSHHOE
nporpamMMmHoe obecrievueHre Ha OCHOBE OMEPALIMOHHON cucTembl Linux,
MO3BOJISAIOLIEE OCYIIECTBIISATh HACTPOUKY CUCTEMBI MALTTHHOTO O0YYeHUs
napamMeTpOB HEHPOHHBIX ceTell sl OOHapysKeHUs: OOBEKTOB, ONpeneNeHUs
UX MapaMeTPOB U JaibHEHIICH UACHTUPUKALVH.

KommuekT nomkeH odecrednBaTh BO3MOKHOCTD H3yUEHHSI OCHOB
pa3paboTKH MPOrpaMMHBIX U amMapaTHbIX KOMILIEKCOB UHKEHEPHBIX
cuctem, pemennii B chepe "MHTEpHET Bemei", a Takke permeHuii B 00JacTu
POOOTOTEXHHUKH, UCKYCCTBEHHOTO MHTEJUIEKTA U MAITUHHOTO OOYUYESHHSI.

11.

UYetbipéxocesoit
y4eOHbIH poOoT-
MaHHITYJISITOP C
MOJZYJIbHBIMH CMEHHBIMU
HacagKaMu

Y4eOHbIi poOOT-MaHUTYJISITOP MPEIHA3HAUEH JJIs1 OCBOCHUS
00y4aroMMHCS OCHOB POOOTOTEXHUKH, JIJIsl IOATOTOBKH O0YYAIOIIUXCS K
BHEJIPEHUIO 1 MOCIIEAYIOIEMY HCIIOIb30BAHUIO pOOOTOB B IMPOMBIIIIIEHHOM
MPOHM3BOJCTBE.

KommuectBo oceli poboTa MaHUMYJISITOPA - YETHIPE.

[TepemenieHre HHCTPYMEHTA B MPOCTPAHCTBE 11O TPEM OCSIM JTOJI’KHO
YOPABJISIThCS IATOBBIMU JIBUTATEsIMU. HanpskeHre MuTaHusl IaroBbIX

1 .

1 .
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nsurareneii He 6onee 12 B.

CepBoaBUTaTeib YeTBEPTON OCH OJDKEH 00€CIeYnBaTh TOBOPOT
MHCTPYMEHTA.

Yo moBOpOTa MAHUITYJISITOPA HA OCHOBAHUH BOKPYT BEPTHKAIBHON OCH He
menee 180 rpamycos.

Jlnst onpesnesnieHust MONOKEHNST MAHUITYJIATOPA IIPU TIOBOPOTE BOKPYT
BEPTUKAJIBHON OCU IOJIKEH UCIOIBb30BATbCS YHKOED.

VYros noBopoTa 3aHEro mieda MaHUIyJsiTopa He Mmenee 90 rpagycos.

VYroa noBopoTa nepegHero mniaeda MaHunyJstopa He meHee 100 rpagycos.
Jlnst onpenesneHyst OJIOKEHHS 3aJTHETO U MEPEAHEro IIed MaHUIYJISITOpa
JOJDKEH UCMONb30BAThCSl THPOCKON. YTOJ MOBOPOTA 110 YETBEPTON OCH HE
MeHee 180 rpanycos.

JlokHa ObITh BO3SMOXKHOCT OCHAIIIEHUS] CMEHHBIMU HacalkaMu (HarpuMep,
neprkaTeNb KapaHama win giomactepa, MPUCOCKa C CEPBOJBUTATEIIEM,
MeXaHU4YeCKOe 3aXBaTHOE YCTPONCTBO C CEPBOJIBUTATENEM, YCTPOICTBO AJist
JIa3€PHOM rPaBUPOBKH WJIH yCTPOUCTBO misi 3D-nevatn).

JlomkHa ObITh BO3MOXKHOCTD TTOAKJIFOUEHUS! JOMOJHUTENbHBIX YCTPONUCTB
(HampuMep, TpaHCIIOpTEpa, pesibca s epeMereHust podoTa, myapTa
YIpaBJICHUA THUIIA J:[)KOI?ICTPIK, KaM€pbl MalIMHHOI'O 3P€HUS, OIITUYECKOTO
JaT4KKa, MOAyJisi O€CIIPOBOHOIO AOCTYIIA.

Pobor-manunynaTop n1ojpkeH odecreunBaTh NepeMelleHe HacaaKy B
MNPOCTPAHCTBE, AKTUBALIUKO HACAAKH, BO3MOXXHOCTD IMOJIYUCHHUs CUTHAJIOB OT
KaME€pbl U JATUUKOB, BO3BMOKHOCTDb YIIPABJICHUA AOMOJHUTCIIbHBIMU
YCTPONCTBaMU.

Marepuan kopryca — amoMuHui. Jlnametp paboueii 30161 (0e3 yuera
HABECHOT'O MHCTPYMEHTA U 4e€TBEPTOH ocH) He MeHee 320 mm. MHTepdeiic
noakiarodeHus — USB.

I[O.]'DKGH UMETh BO3MOKHOCTh aBTOHOMHOI pa6OTbI U BHCIITHETO
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YIIPABJICHHUS].

VYnpasnisomui KOHTPOJUIEp AOJKeH ObITh COBMECTUM cO cpenoit Arduino.
VYnpasisirolmuil KOHTPOJUIEP COBMECTUM CO CPEAOH MPOrpaMMHUPOBAHUS
Scratch, u si3p1koM nporpamMmuposanus C.

JlomkeH obecrieunBaTh MOBOPOT IO MEPBBIM TPEM OCSIM B 3aJaHHBII YoM U
Ha 3alaHHBINA yroJI, TOBOPOT IO YE€TBEPTON OCH Ha 3aJaHHBIN YIroJl,
IBIKEHUE B KOOpAUHATHL X, Y, Z, NepeMelIeHHe Ha 3aJJaHHOE PACCTOSIHUE
1o koopauHataM X, Y, Z, nepeaady JaHHbBIX O TEKYLIEM MOJOKEHUHU YIJIOB,
nepenavdy JaHHBIX O TEKYIIMX KOOpAUHATAX UHCTPYMEHTA.

JlomkeH noaep:kuBaTh NepeMelieHre B 1eKapTOBbIX KOOPAUHATAX U yIiax
MIOBOPOTa OCEH, C 3aJJaHHONH CKOPOCTBIO U YCKOPEHUEM.

Tunel nepeMeleHuil B J€KapTOBbIX KOOPAUHATAX: JBUIKEHUE T10
TPAEKTOPUH, ABUKCHHE IO MPAMON MEXIy ABYMsI TOUKAMH,
nepenphIrHBaHIe U3 TOUYKH U TOUKY (IIePeHOC OOBEKTA).

12.

Ob6pazoBarenbHbiii HAOOP

JUI U3Y4EHUs
MHOTOKOMITOHEHTHBIX
POOOTOTEXHUUECKHUX
CUCTEM U
MAaHUTTYJIIITUOHHBIX
poboToB

OO6pazoBaTenbHbIN KOMIUIEKT JOJDKEH ObITh MPEeAHA3HAYEH IS H3yUeHUS
POOOTOTEXHUYECKUX TEXHOJOTUH, OCHOB MH(POPMALIMOHHBIX TEXHOJIOT Uil U
TEXHOJIOTUH NPOMBIIIJIEHHON aBTOMAaTU3aLMHY, a TAKXKe TEXHOIOTUN
MPOTOTUIHPOBAHUSA U aJAUTUBHOTO IPOU3BOJCTBA.

B cocraB kOMIIIEKTa JOKHO BXOOUTD!

1) UHTennexkTya pbHbIA CEPBOMOAYJIb C HHTETPUPOBAHHOM CUCTEMOM
yIpaBlieHNs], TI03BOJIAIOIIEN OOBeNNHATh CEPBOMOIYJIH APYT C APYTOM IO
NOCIIeI0BaTEIbHOMY HUHTepdeiicy - He MeHee OIIT,

2) PoboToTexHIueCcK il KOHTPOJIIEP MOIYJIBHOIO THIIA, TIPEICTABIISIOI U
co0OH OTHOMIIATHBIA MUKPOKOMITBIOTED C OTEPALMOHHON cucTeMoi Linux,
00beANHEHHBIH ¢ nepudepuitHbIM KOHTPOJIEPOM C ITOMOIIBIO TUIATHI
pacmupenusi. PoOoToTexHH4ecKuit KOHTPOJUIEp NOJDKEH YAOBIETBOPSTh
TEXHUYECKUM XapaKTEPUCTUKAM: KOJI-BO siIEP BCTPOEHHOIO
MUKpPOKOMIIBIOTEPA - HE MEHee 4, TaKTOBasi 4aCTOTa sApa - He MeHee 1,2

1 mT.

1 mT.
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I'Tu, o6vem O3Y - He menee 512 MO, nanuuue unrepdeiicos - SPL 12C,
128, TTL, UART, PWM, uu¢poBble U aHAJIOTOBBIE TOPTHI IS
NOAKJIIOYEHNS BHELIHNX YCTPOHCTB, a Takke WiF1 nnm Bluetooth nis
KOMMYHHUKAIH CO BHEIIHIMH ycTpoiicTBaMu. PobororexHnueckuit
KOHTPOJIJIEp NOJKEH 00eCceYnBaTh BOZMOKHOCTD MPOTrPAMMHPOBAHHUSI C
oMo cpencts si3pikoB C/C++, Python u cBoOonHO pacnpocTpanseMoit
cpens! Arduino IDE, a takke ynpasineHUs MOAEISIMA POOOTOTEXHUYECKHX
cucteMm ¢ nomombio cpensl ROS.

3) BeraucnurenbHbIi MOIYIb CO BCTPOSHHBIM MUKPOKOHTPOJUIEPOM - HE
MeHee 11T, BbeMuCIUTeIbHBI MOIYJIb JOJIKEH 00J1alaTh BCTPOSHHBIMU
11(POBBIMU IOPTAMHU - HE MeHee | 2IIT U aHAJIOrOBBIMU ITOPTAMU- HE MEHee
121t BBIMUCIUTENBHBIA MOYJIb TOJDKEH 001a1aTh BCTPOSHHBIM MOYJIEM
6ecnipoBonHOi cBs3u Tuna Bluetooth u WiFi nist co3nanus anmaparHo-
MPOrPaMMHBIX PEIIeHHH U "yMHBIX/CMapT"-yCTPOUCTB I pa3paboTku
pewenuii "MHTepHeT Bemmei".

BrrancnurenpHbIl MOAYJIb TOJKEH 00J1a1aTh COBMECTUMOCTBIO C
nepudepuiHbIMU IJIaTaMH IS TIOAKIIOYeHus k cetu Ethernet u
MOJKJIIOUEHHUs] BHEIIHEHN CUJIOBOM HArPy3KH.

4) Mopyib TEXHUYECKOTO 3PEHNs, MPECTaBIIIOIHIA COO0H yCTpOHCTBO Ha
0a3e BBIYMCIUTENBHOIO MUKPOKOHTPOJIIEpa U MHTETPUPOBAHHON KaMephl,
obecneunBarolee pacro3HaBaHue MPOCTEHINNX H300pakeHUH Ha MOy JIe 3a
cueT COOCTBEHHBIX BBIMHCIUTEIBHBIX BO3MOXHOCTEH - He MeHee 11uT;
Monynb TEXHUUECKOTO 3pEeHHsI JOJDKEH 00eCeYnBaTh BO3MOKHOCTb
OCYIECTBJIATh HACTPOUKY SKCMO3uLny, bananca 6enoro, HSV
COCTaBJISAIOIINX, TUIOINAAH OOHAPYKHUBAEMOM 00J1aCTH N300paKeHHS,
OKPYTJIOCTH OOHAPYKUBAEMOU 00J1acTH N300paKeHUs, MOJOKEHUE
o0HapyX1BaeMbIX 00J1aCTel OTHOCUTEBHO APYT Ipyra

Monyb TEeXHUUECKOTO 3pE€HHsI JOJDKEH HMETh BCTPOEHHbIe HHTEepdeCHI -
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SPI, UART, I2C unu TTL ny1st KOMMyHUKALMK IpyT C APYTOM WUJIH
BHEIIHUMH YCTPONHCTBAMHU.

5) KoMIuiekT KOHCTPYKTHBHBIX 3JIEMEHTOB M3 METaJUIa U1t COOPKH MOAEIH
MaHUIYJISTOPOB - HE MeHee 11T,

6) KommuiekT 351ieMeHTOB [Isl COOPKU BaKyyMHOIO 3aXBaTa - He MeHee 11T,
OO6pazoBaTenbHbIil pOOOTOTEXHUYECKHI KOMILUIEKT JOJKEH COAePKaTh
Habop OMOIMOTEK TPEXMEPHBIX MOJENEH AJIsl MPOTOTHITMPOBAHUS MOJEIEH
MOOMJIBHBIX M MAHUTYJISITUOHHBIX pOOOTOB pa3anMyHOro Tumna. B cocras
KOMILIEKTA JIOJDKHBI BXOAWTb HHCTPYKLIMU U METOIUYECKHE YKa3aHHsI 110
pa3paboTKe TpeXMePHBIX MOeei MOOUIBHBIX POOOTOB,
MaHUIYJISILUOHHBIX POOOTOB € Pa3IMYHBIMU TUTIAMH KHHEMATHKH (yTiIoBast
KHHEMATHKA, TUIOCKO-TIApAJUICIbHAsE KHHEMATHKA, Ie/IbTa-KHHEMATHKa,
SCARA wnu prruaxkHasi KWHeMaTHKa, miatgpopma CTroapTta U T.11.).
OO6pazoBatenbHbIil pOOOTOTEXHUYECKUN KOMILIEKT TOJDKEH CONEPKaTh
UHCTPYKIMH MO IPOSKTUPOBAHUIO POOOTOB, HHCTPYKIIMU H METOIUKH
OCYILECTBJICHUS] MH)KEHEPHBIX PACYETOB MPHU MPOSKTHPOBAHUH (PacUeThl
HAarpy3kd 1 MOMEHTOB, PacyeT MOLIHOCTH MPUBOJOB, PACYET MapaMeTPOB
KHMHEMATHKH U T.11.), MHCTPYKLMH MO Pa3pabOTKe CUCTEM YITPaBIICHUS U
MPOrpaMMHOr0 obecreYeHus IJis yrpaBieH|s: poOOTaMu, MHCTPYKLIUHU U
METOMKH IO pa3paboTKe CUCTEM yIPABJIEHUS C 3JIEMEHTaMHU
HCKYCCTBEHHOIO MHTEJUIEKTA U MALTHHHOTO OOYYEHUsI.

Komnnb

TEPHOE 000pYyA0BAHHE

13.

HoytOyx

Dopm-dakrop: HOYTOYK;

JKecTkasi, HeOTKIIIOUaeMasi KjaBuaTypa: Halu4ue,
Pycckas packianka KjaaBUaTypbl: HAIMYHE,
Jwuaronans 5xpaHa: He MeHee 15,6 nriMOB,
Paspewenue sxpana: He MeHee 1920x1080 nukcenen,

1 .

1 mT.
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000opyIoBaHUS

Kparkue npuMepHbIe TEXHIYECKHE XAPAKTEPHCTHRH

KommyecTBo e quuum Jajist
npoPuILHOIO
KOMILIEKTA
(o0meodpa3oBareLHBIE
OpraHu3ANuu, HE
ABJISAIOIIHUCCS
MAJIOKOMILICKTHBIM),
e/, M3M.

KOJII/I‘ICCTBO CANMHUIL TJIs1
npoPpuiILHOTO
KOMILTEKTA
(MAJIOKOMILIEKTHbIE
o0meodpazoBarebHbIE
OpraHM3aNnNN), €1, U3M.

KomuuecTBo saep npoueccopa: He MeHee 4,

KonmuuecTBO MOTOKOB: HE MEHEe §;

basoBas TakToBast yactoTa npoueccopa: He meHee 1 1T
MaxkcumanbHasi TAKTOBasi 4acTOTa rpoieccopa: He meHee 2,5 1T,
Knsm-namsate mpoueccopa: He MeHee 6 MOaiiT;

OObeM yCTaHOBJICHHOH OnepaTUBHON MaMsATU: He MeHee 8 [ 0aiiT;
O0beM noanep KUBaeMoi OePaTUBHOMN NMaMsATH (IJ11 BO3MOXKHOCTH
pacurupeHnusi): He meHee 24 ['Gaiir;

O6bem Hakonurenst SSD: He meHee 240 I"0aiiT;

Bpewmst aBToHOMHO# paboThI OT OaTtapen: He MeHee 6 4acos,

Bec HOyTOyKa C yCTaHOBJIEHHBIM aKKyMYJISITOPOM: He Oosee 1,8 kT;
Buemnnit uatepdeiic USB crannapra He Huke 3.0: He MeHee Tpex
CBOOOHBIX;

Buemnuit uatepdeiic LAN (ncnonb3oBaHNue MEPEXOTHUKOB HE
MPEIyCMOTPEHO): HAJMYUE,

Hanuuue moaynedi u uHTepdercoB (UCIONIB30BAHNE MEPEXOTHUKOB HE
npenycmorpeno): VGA, HDMI,

BbecripoBonnas cesi3p Wi-Fi: Hammuue ¢ nmopnepxkkoii crannapra IEEE
802.11n unu coBpeMeHHee,

Web-kamepa: Hagn4aue;

Manunynarop "Mblb": HaIU4KE,

[IpenycraHoByIEHHAs ONEPALMOHHAS CHCTEMA C Tpad MIECKIM
NOJIb30BaTENbCKUM HHTEpdeticom, obecrieunBaromas paboTy
pacmpocTpaHeHHBIX 00Pa30BATENBHBIX U OOIIECHCTEMHBIX MPUIIOKEHHH:
HaJM4ue.

14.

Tenexka-xpaHnunuiie
HOYTOYKOB

THII KOPIIyCa. METAJ,

BO3MOKHOCTH O€30I1aCHOr0O 3AUIICHHOI'O 3aMKOM XPaHCHUS HOYT6yKOBI

HaJIU4ue;

1 mT.

1 mT.




Ko/muecTBO eXuHHI A1

npoPuILHOIO KomraecTBo exmHuI 1UIst
KOMILJIEKTA npopuiILHOrO
Ne Hanvienosanme Kparkue npumMepHbIe TEXHHYECKHE XaPAKTEPUCTHKH (06meodpasosarenubie OMILTCKTA
o0opynoBanns OPraHM3AINN, HE (MAJIOKOMILICKTHBIE
SIBJISTFOTIHCCS o0meodpazoBaTesIbHbIC
MAJIOKOMILIEKTHBIM), OpraHu3anum), e/1. U3M.
e/, M3M.

BO3MOXKHOCTb 3apsAKU HOYTOYKOB: HalIW4Ke, NOJAEP:KKa HOYTOYKOB U3
KOMITJIEKTA TIOCTABKHY,

Hanmnuaue poyrepa Wi-Fi crangapra 802.11n mu copemenHee: | mr.
HOAJIEPKKA HOYTOYKOB M3 KOMIUIEKTA MTOCTAaBKH,

KOJIMYECTBO HOYTOYKOB: OT 6 INTYK, MOAAEPIKKA HOyTOYKOB M3 KOMILJIEKTa
MOCTaBKH;

Hanpsokenue nuranust: 220B\50I 1,

INorpebnsemast MomHOCTD, BT (Makcumym): 2500;

Iotpebnsemsrii TOk, A (Makcumym): 12;

JInrHa nIHypa 3JeKTPONUTAHMS: OT 2,5 METpa,

3aiura OT NepeHanpsHKeHsl, KOPOTKOTO 3aMbIKAHUS: HAJINYHE,
Korneca s nepenBukeHUs] C TOPMO30OM: HAJIMUHE.




