IMPUMEPHBIV NEPEYEHB

Ipuiaoxenue Ne 6

K MeToanuecKuM peKoMeHAalusAM

OBOPYJIOBAHUS, PACXOIHBIX MATEPHUAJIOB, CPEACTB OBYUYEHUS U BOCIIMTAHUA 1A CO3JAHUA U
OBECHEYEHHWS ®YHKIIMOHUPOBAHUA HEHTPOB OBPA3OBAHUSI ECTECTBEHHO-HAYYHOHU U
TEXHOJOT'MYECKOK HAIMIPABJIEHHOCTEM « TOUKA POCTA» B OBIIIEOBPA3OBATEJIbHBIX OPIAHU3ALIUSAX,

CTAHJAPTHBIA KOMILJIEKT

PACHOJIOKEHHBIX B CEJIbCKOM MECTHOCTHU U MAJIBIX TOPOJIAX

TABJIMLIA Nel

HaumenoBanue
000opy10BaHust

KpaTKne NPUMEPHBLIE TEXHUYECCKHE XaPAKTCPUCTUKH

KosmyecTBO eqUHUIL 1151
001eo0pa3oBaTebHBIX
OpraHu3anuii, He
SIBJISTIOLMXCS

MaJOKOMILVICKTHBIMH, €/1.

H3M.

KoJsmmyecTBo equHUI 1JIsK
001e00pa3oBaTeIbHbIX
OpraHu3aNuii, ABJISTIONIUXCS
MAaJIOKOMILUIEKTHBIMH, €]I.
U3M.

ECTeCTBeHHOHay‘lHaﬂ HalNpaBJCHHOCTD

1.

Oo0uree odopynoBanme (pusnka, XuMusi, 0MOJIOTUs1)

1.1.

[Mudposas
naboparopus

yueHnueckas (pusuka,
XUMHUS, OMOJIOTHSA)

[{ndpoBoii AATYMK TEKTPOIIPOBOAHOCTH

[Mudposoit natunk pH

[{udpoBoii AaTYUK MOTOKEHUS

[Mu¢poBoit faTunK TemMIepaTypsl

[udposoit gaTunk abCOTOTHOTO JaBICHUS

[udposoii ocrmnorpadpuueckuit 1aTInK

Beckl anexTponnsie yue6Hsie 200 r

Muxkpockor: nuppoBoii WK ONTHYECKUH ¢ yBenrndeHueM ot 80 X
Habop 11151 U3roToBIIEHNS MUKPOTIpENapaToB

MuxkponpenapaTsl (Ha60Op)

CoeauHuTENBHBIE IPOBOJIA, IPOTPAMMHOE OOECTIieueHUE, METOJUUECKHE
yKa3aHus

KOMIUIEKT COITYTCTBYIOIIUX 3JIEMEHTOB ISl OIBITOB I10 MEXAHUKE
KOMIIIEKT COIYTCTBYIOIIMX DJIEMEHTOB JUISL OIBITOB IO MOJIEKYJIIPHOMN




HaumenoBanmue
o0opynoBaHust

Kparkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIIOIIMX CSI

MaJOKOMIIVICKTHBIMH, €.

HU3M.

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHU3anMii, ABIAIOIUXCS
MaJIOKOMILIEKTHBIMM, €.
U3M.

duzuke

KOMIUIEKT  COIYTCTBYIOIIUX
AIIEKTPOAMHAMUKE

KOMIUIEKT COIYTCTBYIOIIHX JIEMEHTOB JJISl OIBITOB 110 ONTHKE

3JICMCHTOB JJIA OIIBITOB

10

1.2.

KommiekT mocyabl u
000pyI0BaHUS TUTSt
YUYEHHUYECKUX  OIBITOB
(pusuka, XUMUSI,
OuoorHs).

ITatuB 1a00paTOPHBIA XUMUYECKUNA

Hab6op vamiex [letpu

Habop nHCTpyMEHTOB IpenapoBaIbHBIX

Jloxka Juis COKUTaHUS BEUIECTB

Crynka dapdopoBasi ¢ TECTHKOM

HaGop 6aHoK /1t XpaHeHus TBepAbIX peakTuBoB (30 — 50 mu)
Habop ckistHOK ((py1akOHOB) TS XpaHEHHS PACTBOPOB PEAKTHBOB
Hab6op mpubopox (ITX-14, I[1X-16)

[Tpubop 11 nosydeHus razoB

CnuproBka

I'oprouee i ciUpTOBOK

dunpTpoBanbHas Oymara (50 mT.)

Konba xonnueckas

[Tanouka cTekyssHHASA (C pe3MHOBBIM HAKOHEYHHKOM )
Yarmmeuka /17151 BRITapUBaHUS (BBIMTAPUTEIbHAS YaIlIeuKa)
MepHbIii TUIUHAP (TTACTUKOBBII)

Boponka crexssiHHast (Manas)

Crakan crexnsHHBIH (100 M)

["a3oo0TBOTHAS TPyOKa

3 .

2 IIT.

BHOJIOI'UA

2.1.

Kommuekt
MpernapaToB
JEMOHCTPALIMOHHBII

BJIaXXHBIX

Ha3HaYCHHE: JICMOHCTPAI[OHHOE,
Marepuall KOHTeHHepa: IJIaCTHK,
TCPMETUYHAA KPBIIIKA: HATUIUC,
KpETUICHUE YKCIIOHATA: HAJINYHE,
KOHCEPBHPYIOIIEE BEIIECTBO: HAJIHMYHE,
HaKJICiiKa ¢ HAMMEHOBAHUEM: HAJIYHE.

1 mrr.

1 mrr.




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
HaumeHnoBanue OpraHu3aumii, He
KpaTkue npuMepHble TeXHHYECKHE XapaKTePUCTHKH
o0opyaoBaHus SIBJISIIOIIMX CSI
MaJIOKOMILIEKTHBIMH, e/1.

HU3M.

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHU3anMii, ABIAIOIUXCS
MaJIOKOMILIEKTHBIMM, €.
U3M.

He MeHee 10 mpenapaToB U3 NPUBEJEHHOIO HUXKE CIIUCKA:
Bnaxxusrii npemapar "be33yoka"

Bnaxuslii npenapar "'agoka”

Brnaxwusrii npenapat "BrHyTpeHHee cTpoeHre OpIOXOHOTOr0 MOJUTIOCKA"
Bnaxuslii npenapar "BHyTpeHHee cTpoeHne KpbIChl'

Bnaxusiil npenapat "BHyTpeHHee cTpoeHue aarymku"

Bnaxuslii npenapar "BHyTpeHHee cTpoeHne NTUIb!"

Brnaxunsiit npenapar "BHyTpeHHee cTpoeHue poiObr"”

Bnaxusiit npenapar "Kapacp"

Brnaxusiit npenapar "Kopenb 6060Boro pactenus ¢ KixyoeHbkamu'"
Bnaxusiit npenapar "Kpeserka"

Bnaxusiit npenapat "Hepeuga"

Bnaxwuslii npenapar "Pa3Butue KOCTUCTOMN pbIObI"

Bnaxxnsiit npenapar "Pa3zsurne xypuusr"

Bnaxusiit npenapar "Cundomenyza”

Bnaxssiit npenapar "Tputon"

Bnaxnsrit npenapar "Uepenaxa 6onotHas"

Bnaxnsit npenapar "Yx"

Bnaxusiit npenapar "Amepuna"

HazHaueHue: 1eMOHCTpPAIIMOHHOE,

OCHOBA JJIsl KpeIUIeHUs: repOapHbIil JIUCT,

CIIMCOK JKCIIOHATOB: HAJIMYNE

He MeHee § repOapueB U3 MPHUBENEHHOTO HIDKe cnucka: Hasnauenwue:
JEMOHCTPALIMOHHOE,

OCHOBA JIJIs1 KpeTIJIEHUsT: TepOapHBIi JIUCT, I mr. I mr.
CIIMCOK 2KCIIOHATOB: HAJIM4NeE

He MeHee § repOapHeB U3 MPUBEIECHHOTO HUXKE CIIHCKA:
['epOapuii "JlepeBbs U KyCTapHUKH"

I'epGapwit "{ukopactymiue pactrerus"

I"'epOapuii "KopmoBsle pactenus"

Kommiekr repGapues
JEMOHCTPALIMOHHBII




HaumenoBanmue
o0opynoBaHust

Kparkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIIOIIMX CSI

MaJOKOMIIVICKTHBIMH, €.

HU3M.

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHU3anMii, ABIAIOIUXCS
MaJIOKOMILIEKTHBIMM, €.
U3M.

I'epbapuii "KynbTypHble pacTeHus"

I'epGapwmii "JlekapcTBeHHBIC pacTeHUS"
I'epGapuii "Menonocusie pacTeHus"

I'epGapwuii "Mopdosiorus pacreHmit"

['ep6apuii "OcHOBHBIE IPYMIIBI pacTeHUI"
I'epGapuii "Pacturenbhbple coobmecTra'
['epGapuii "CenbCKOX0351IICTBEHHBIE pacTeHUS"
I'epGapuii "SAnoButsie pacTeHUs"

['epGapwuii Kk Kypcy OCHOB 10 0011Ie# OnoIoTHun

2.3.

Kommnekr komnexumit
JIEMOHCTPALIMOHHBIN
(mo  pa3sHBIM TeMaM
Kypca OHOJIOTHH)

HazHaueHue: 1eMOHCTpPALIMOHHOE,

OCHOBA JJIs1 KpEIUIEHUS: HAaIU4ue,

HAKJICHKU C HAUMEHOBAaHUEM: HAJIMYHE

He MeHee 10 KoyeKkuuii u3 NpUBEIEHHOT0 HUKE CIIUCKA!
Konnekuus "I"oniocemeHHblE pacTeHUS"
Komneknus "O6utaTenu Mopckoro qHa"
Konnexkuus "llaneontonornueckas”
Komnexkuust "IlpeacraBurenu  oTpsioB
HAcCEKOMBIX: He MeHee 4

Konnekuus "IIpuMeps! 3aIUTHBIX MPUCTIOCOOIEHUH Y HACEKOMBIX"
Komnexknust  "IlpucnocoOutensHble  U3MEHEHHS B KOHEYHOCTSAX
HACeKOMBbIX"

Konnekuus "Pa3BuTre HaCEKOMBIX € HEMIOJIHBIM IIPEBpalicHUEM "
Komneknus "Pa3BuTne HaCEKOMBIX € ITOJIHBIM ITpEBpaIicHUEM "
Komnexnug "Pa3surue nmeHums"”
Kosexmus "Pa3surue 6a00uku”
Komnexnus "PakoBUHEBI MOJIIIIOCKOB'
Kosmnexmnus "CemeiictBa 0a0ouex"
Konnekuus "CemelicTBa xyKkoB"
Kosnexmnus "Cemena u rwioasr"
Komnekuus "®opma coXpaHHOCTH MCKONAEMbIX PACTEHUH U )KMBOTHBIX"

HAaceKOMBIX" KOJIWYECTBO

1 mT.

1 mIT.




HaumenoBanmue
o0opynoBaHust

Kparkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIIOIIMX CSI

MaJOKOMIIVICKTHBIMH, €.

HU3M.

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHU3anMii, ABIAIOIUXCS
MaJIOKOMILIEKTHBIMM, €.
U3M.

Habop mnaneonronorumueckux Haxonok '"lIpoucxoxneHue dvemoseka'
KOJIMYECTBO MOJEIIEH: He MecHee 14

XUMUA

3.1.

JleMoHCTpalimoHHOE
obopynoBanue

CocTaB KOMILIEKTA:

Cronuk nogbpeMubii HasHauenue: cOopka yueOHBIX yCTaHOBOK,

pasmep crosiemHuIbl: He MeHee 200%200 MM,

IUTAaBHBIN IIOJIBEM C TOMOLIbIO BUHTA: HAJIMYHE

[ltaTtus JIEMOHCTPAIIOHHBIH XUMHUYECKUIA: Haznauenue:
J€MOHCTpalMs IpUuOOPOB U YCTaHOBOK,

0T10pa, CTEP)KHU, JTANKU, MY(ThI, KOJIbIIA: HATUYHE,

BO3MO>KHOCTb 3aKpEIUICHUS AJIEMEHTOB Ha Pa3jIM4HOM BBICOTE: HAJIUMUKE
Amnmapar nans  [poOBENEHUsT XUMHYECKHX peakuuii: Hasnauenwue:
JEMOHCTpAIHsI XUMHYECKUX PeaKIui,

HOTJIOTUTEINb APOB U I'a30B: HAJIMYHE,

MaTepuai KoJObl: CTEKIIO

HaGop nns snexTponu3a AeMOHCTpalMoHHbIH: Ha3zHaueHue: m3zyueHue
3aKOHOB AJIEKTPOJIN3a, COOPKA MOJENIN aKKyMYJISITOPA,

€MKOCTh: HaJIM4ue,

AIIEKTPO/Ibl: HATTNYHE

Kommnexkt  mepHbIx  koinO  mamoro  obwema:  HasHaueHwue:
J€MOHCTPAIlMOHHBIE OTIBITHI,

00beM k0110: oT 100 M 7o 2000 mut,

KOJIMYECTBO K00: He MeHee 10 miT.,

MaTepHai Kojo: CTeKJIO

Habop ¢nakonos (250 — 300 mut [y XpaHEHUS] paCTBOPOB PEAKTUBOB).
Ha3nauenue: xpaHeHHe pacTBOPOB PEaKTHBOB,

KOJU4eCcTBO (pi1akoHOB: He MeHee 10 miT.,

MaTepHai (pJIakOHOB: CTEKIIO

npoOKa: HaIMIre

[TpuGop JuIsI ONBITOB MO XHMHH C  OJEKTPUUYECKUM TOKOM

1 mrr.

1 .




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

Ne Haumerosanue KparTkue npuMepHble TeXHUYECKHE XaPAKTEPHUCTUKH OpraHusauui, ne OpraHM3anyi, ABJIAIOIMIUXCH
o0opynoBaHust SIBJISIIOLLMXCS
MAJIOKOMILTEKTHBIMH, €/l MaJOKOMIUICKTHBIMH, €/1.
H3M. HU3M.
(;1abopaTopHBIii)
[Tpubop U1 WLIIOCTpalMK 3aKOHA COXPAHEHUsI MACChl BEILECTB: COCY
JlangonpTa: HaMM4uUeE,
npoOKa: HaIH4ue,
TUI Iprbopa: AEMOHCTPALMOHHBIN
HenutenbHast BopoHka: Ha3zHaueHue: paszeneHue ABYX KHJIKOCTEH IO
IUIOTHOCTH,
MaTepHal BOPOHKHU: CTEKIIO
VYcraHoBka 1 meperoHku BemiecTB: HasnaueHuwe: nemMoHcTpanus
OYHMCTKH BELIECTBA, IEPETOHKA,
KOJIOBI, XOJIOMIIBHUK /ISl OXJIQXKICHHS, AJUTOHXK, POoOKa: HalIn4ue,
JUIMHA YCTaHOBKU: HE MeHee 550 Mmm
[Tpubop As MoMy4eHUs Ta30B: HA3HAYEHHE: MOJyYEHUE ra30B B MaJbIX
KOJINYECTBAX,
COCTaB KOMIUIEKTa: HE MeHee 6 IpeIMeTOB
bans komOuHMpoBaHHas nabopaTopHas: baHs BonsHas: HaIM4ue,
KOJIbIIa CMEHHBIE C OTBEPCTHUSIMH Pa3HOI0 AUaMeTpa: HaJu4due,
IUTMTKA JJIEKTPUUYECKAs: HAIMUUE
®apdopoBasg crynka ¢ nectukoMm: HasHaueHue: uisi pa3MeIbyeHUS
KPYIHBIX (pakiuii BeliecTB U MPUTOTOBJICHUS OPOIIKOBBIX CMecei
KommuexT repmomerpos (0 — 100 C; 0 — 360 C)
CocraB KOMIUIEKTA:
Ha6op «Kucnote» (a30THas1, cepHas, colisiHasi, opTodochopHas)
Habop «I'mapokcuab» (ruapokcuy Oapusi, THIPOKCHUA — Kaiusd,
KoMmuiext xumuueckux | FAPOKCH KaTbLHS, THAPOKCHT HaTpHUsl)
3.2. Habop «Oxcuapl MeTamuioBy» (QTIOMUHUS OKCHJ, Oapusi OKCHJ, *kKele3a 1 mr. 1 mr.

pEaKTHUBOB

(IIT) oxcumna, xampmust okcua, MarHus okcuna, menu (II) okcua, muHKa
OKCH/T)

Habop «lllenounblie U mien04HO3EMEIbHbIE METAUIBD) (JINTUH, HATPUH,
KaJIbITN )




HaumenoBanmue
o0opynoBaHust

Kparkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIIOIIMX CSI

MaJOKOMIIVICKTHBIMH, €.

HU3M.

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHU3anMii, ABIAIOIUXCS
MaJIOKOMILIEKTHBIMM, €.
U3M.

Habop «Metamib» (aaoMUHUIM, jKee30, MarHuii, MeJib, IUHK, OJIOBO)
Hab6op «lllemounpie W mIEI0YHO3EMEIbHBIE METALUIB» (JIUTUH, HATPHUH,
KaJIbITAN )

Habop «OrneomnacHbie BemiecTBa» (cepa, ¢ocdop (KpacHbIi), OKCHI
tocopa(V))

Hab6op «I"amorens» (noma, 6pom)

Habop «l'anoreHuap» (aqoMUHUSA XJOPUJA, aMMOHUSL XJOpHI, Oapus
xyopua, xenesa (III) xmopun, xanus Hoxua, Kajausl XJIOPUI, KaJlbLUs
XJIOpUA, JUTHS XJopui, mMaraus xjopun, meau (1) xmopun, Hatpus
Opomuz, HaTpust GTOPUL, HATPUS XIOPUJ, LIUHKA XJTOPUL)

Habop "Cynbdater, cymbdunbl, cynbdurel" (amroMuHUS Cyiabdar,
ammonust cyibdat, xenesa (II) cynbdun, xeneza (II) cynmsdar, 7-mu
BOJIHBIN, Kanus cynbdar, kobansta (II) cynsdar, maraus cynsdar, meau
(IT)) cynbdar 6e3Boausiii, Meau (II) cynbdar 5-TH BOAHBIN, HaATpuUs
cynbdua, HaTpus cyinb(uT, HaTpus cyiab(aT, HaATpuUs TUApocyibdar,
HUKeNS cyabdar

Hab6op "KapbOonatsl" (amMoHMsI kapOoHaT, kanusi kapOonat, meau (II)
KapOOHAT OCHOBHOI, HATPUs KapOOHAT, HATPHs TUIPOKAPOOHAT)

Habop "®ocdarsr. Cunnkarsl” (kanust MoHOTUApoopTodocdat, HaTpus
CHJIMKAT 9-TH BOAHBIN, HaTpus opTodocdar Tpex3aMeleHHbIH, HaTpus
murusipodocdar)

HaGop "Awneratsl. Ponmanuasl. CoenuHeHus xenesa" (kajaus arerart,
kamusi peppo(ll) rekcaunanun, xanust gpeppo (III) rexcanmonun, xKamus
pPOJaHU], HATPUS alleTaT, CBHHIIA alleTaT)

Hab6op "Coeaunenust mapranua" (kaausi nmepMaHranar, mapradia (IV)
okcun, maprania (II) cynegar, Mapranma xaopun)

Hab6op "Coenunenus xpoma" (aMMOHHUSI OUXpOMAT, Kajldsd AUXpoOMarT,
Kanust xpomar, xpoma (III) xsopuz 6-Tu BogHBIN)

Ha6op "Hutpatel" (aqtoMUHHSI HHUTpAT, aMMOHHS HHUTpAT, KaJlus
HUTpAT, Kajbliusg HuTpaT, Meau (II) Hutpar, HaTpus HUTpat, cepedpa




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

HaumeHnoBanue OopraHmMsanmi, He o
Ne KparTkue npuMepHble TeXHUYECKHE XaPAKTEPHUCTUKH OpraHM3anyi, ABJIAIOIMIUXCH
o0opynoBaHust SIBJISIIOLLMXCS
MaJOKOMIUICKTHBIMH, €/1.
MAaJIOKOMIIJIECKTHBIMHU, €/1.
HU3M.
H3M.
HUTpAT)
HabGop  "Wumukatopel"  (TakMOWJ,  METWJIOBBIA  OpaHKEBBIMH,
denondranenH)
Ha6op "Kucnopoaconepkamue opraHuyeckue BeriecTBa" (areToH,
DIMIEPUH,  JAUATWIOBBIM  3dup, cnupT H-OYTHWIOBBIH,  CIOHUPT
W30aMWJIOBBIM, CHOUPT W300YTHIIOBBIM, CHOUPT ATHIOBBIA, (eEHOI,
(dopMauH, STUIECHIJIUKOJb, YKCYCHO-3TUJIOBBIN 3Qup)
HaGop "YrneBomopoasl" (OeH3uH, TekcaH, HedTb, TOIYoOI,
[IUKJIOTECKaH )
Ha6op "Kucnotsl opranuyeckue" (KUCIOTa aMUHOYKCYCHasi, KHCIOTa
OeH30iiHasg, KUCIOTa MacisHas, KHCIOTa MypaBbUHas, KHUCIIOTa
OJIEMHOBAsI, KUCJIOTa MaJIbMUTUHOBAS, KUCIOTAa CTEApPUHOBAs, KHCIOTa
YKCYCHasl, KUCJIOTa I11aBeJieBast)
HaGop "YrieBoabl. AMUHBI" (aHWIMH, AQHWJIMH CEpPHOKHUCHBIA , [I-
[JII0K03a, METUJIAMUH THAPOXJIOPU] , caxaposa)
HazHaueHue: 1eMOHCTpPAIIMOHHOE,
BU/J] YIIAKOBKH: KOpOOKa,
ONHUCaHUE: HAJTN4He
CocTaB KOMILIEKTA:
Komneknug "BoaoknHa"
Konnekuus "KaMeHHBIH yrojib ¥ IPOAYKTHI €ro epepadoTku”
. | Kommexmusa "Metannsl 1 criaBbl”
Kommekr  komnekumit " "
3.3. Konneknus "Munepaibl 1 TopHbie Topoasl" (49 BUI0B) I mr. I mr.

n3 CIIMCKa

Komnexuus "Munepanbhble ynoOpenus"
Konnexkuust "HedTh 1 poayKThl ee nepepaboTku”
Konnekuus "Ilnactmaccsr”

Komnekuus "Tormmuso"

Konnexkuus "UYyryHn u crans"

Konnexkuus "Kayuyx"

Konnexuus "lkana tBepaoctu”




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

Ne Haumerosanue KparTkue npuMepHble TeXHUYECKHE XaPAKTEPHUCTUKH OpraHusauui, ne OpraHM3anyi, ABJIAIOIMIUXCH
o0opynoBaHust SIBJISIIOLLMXCS
MAJIOKOMILTEKTHBIMH, €/l MaJOKOMIUICKTHBIMH, €/1.
H3M. HU3M.
HaGopel nns MopenupoBaHHsS CTPOECHHSI OpPIaHUYECKUX BELIECTB
(yueHndeckue) He MeHee 4 IIT.
4. | ®DU3UKA

CocraB KOMIUIEKTA:!
[IIratus JEMOHCTPALIMOHHBIN: Ha3nauenue: [IpOBEICHUE
J€MOHCTPALIMOHHBIX ONBITOB, OCHOBAaHUE, CTEPKEHb, JIANKH, KOJbIA,
My(TbI: HAIUYNE
CTONUK NOIBbEMHBII:
Tum cTonuka: yaeOHbIi/ 1abopaTOpHBIH,
010pa, CTEP>KEHb BUHTOBOW, BUHT PEr'yJIMPOBOYHBIN: HAIMYHKE,
(GYHKIMS ObEMA U OIYCKaHUs CTOJMKA: HATUUUE
M cToYHMK TOCTOSIHHOTO M IEPEMEHHOI0 HanpskeHus: Haznauenue: st
MUTAHUS PETyJUPYEeMbIM TEPEMEHHBIM U  IOCTOSHHBIM  TOKOM
IIEKTPUYECKUX CXEM,
vacrtota, I '11: 50,

Ob6opynoBanue IUtst | moTpebisiemast MOIITHOCTh, BA: 10

4.1. | nIeMOHCTpaAIMOHHBIX ManomeTp KHMAKOCTHOM JEMOHCTpauMOHHbIA: HasHaueHnwe: s 1 . 1 .
OTMBITOB u3MmepeHus: nasieHuss 10 300 MM BOJSHOTO CTONOA BBHINIE M HUXKE

aTMOoc(epHOTo J1aBJICHHUS,

crexsisinHas U-o0pa3Has TpyOka Ha MMO/ICTaBKe: HaJuuue

Kamepron Ha pe3oHaHCHOM simuke: HasHaueHwe: Ui TEMOHCTpAIUH
3BYKOBBIX KOJI€OaHUI 1 BOJIH,

JIBa KAMEPTOHA Ha PE30OHHUPYIONINX SIIUKAX: HAJTHIHUE,

PE3MHOBBIN MOJIOTOUEK: HAJTMUHe

Hacoc BakyymHbIi C anekTponpuBogoM: HaszHadyeHue: co3maHue
paspsHKeHUS WK U30BITOYHOTO JIABJICHUS B 3aMKHYTBIX 00beMax,
OTIBITHI: KUTICHUE JKUIAKOCTH TPH TOHIKEHHOM [aBJICHUH, BHEIIHEE U
BHYTPEHHEE JJaBJICHUE U Jp.

Tapenka BakyyMHas: HazHaueHue: 1eMOHCTpanus ONBITOB B 3aMKHYTOM
00BeEME C pa3pesKeHHBIM BO3IYXOM,
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Kparkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH
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OCHOBaHHE C KpaHOM, KOJIOKOJI H3 TOJICTOIO CTEKJIa, DPE3MHOBAs
MPOKJIAJKA, JIEKTPUUECKUN 3BOHOK: HATUYUE

Benepko Apxumena: Haznauenue: nemMoHCTpaiusi 1eUCTBUS KUIAKOCTH
Ha MOTPYKEHHOE B HEE TEJIO U M3MEPEHUE BEIMUYMHBI BHITAIKHBAIOIICH
CHJIBI,

BEJICPKO, TENO IWIMHIPUYECKON (OpMBI, MPYKUHHBIA JTUHAMOMETD:
HaJIM4ue

OrnuBo BO3aymHOE: Ha3zHaueHue: AeMOHCTpalMsl BOCIJIAMEHEHUS
rOprOYei CMeCH TMpH €€ OBICTPOM CIKATUH,

TOJICTOCTEHHBIM IWIMHAP, TOPIIEHb HAa METAIMYECKOM INTOKE C
pYKOﬂTKOﬁ, noacTaBKa I HUJIMHApA: HAJIAYHC

[Tpubop 11 AEMOHCTpallMu JaBiCHHUS B KHUIKOCTH: HazHadenwue:
JIEMOHCTpAIHsI N3MEHEHHS JJABJICHUS C TITyOMHOH TOTPYyKEeHHUS,

JaTYUK JABJICHUS, KPOHIUTEHH JUIsl KPEIUIEHHWS Ha CTEHKE COoCcyna:
HaJIN4ue

[Tpubop ans nemoHcTpanuu arMochepHOro JaBiieHHs (Maraedyprckue
nonywapus): Ha3zHadenuwe: geMOHCTpauus CHIbI  aTMOc(epHOro
JIaBJICHHUS,

JABa PAa3bCMHBIX MCTAJUIMYCCKUX IMOJyHapusa € IMPOYHBIMU pYYKaMH U
XOPOUIO MPUIIITH(OBAHHBIMH KpasiMH, HUMIEIb C KpaHOM: HaJIM4ue,
CO3/1aBaéMO€ BHYTPHU IIAPOB BaKyyMMETPHUUECKOE JaBJICHUE: HE MEHEe
0,05 MI1a,

MaKCHUMaJIbHOE pa3phiBarolee ycwine: He MeHee 90 H

HaGop ten paBHoro oObema: HasHaueHue: ans ompeneneHuss M
CpaBHCHHA TCIIJIOEMKOCTH n IIJIOTHOCTH Pa3IMYHBIX TBEPABIX
MaTepUasos,

HUJIUHAPHI U3 Pa3IMYHbIX MAaTEPUAJIOB: HE MEHEe 3 IIT.,

KPIOUKH IS [TO/IBEIIMBAHUS IWINHIPOB: HATUUUE

HaGop Tenm paBHOii wmaccel: Hasnauenwe: nnsi omnpeneneHuss u
CPAaBHEHHMIO INIOTHOCTH Pa3JIN4HbIX MAaTEPUAJIOB,
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UUJIUHAPHI U3 Pa3UYHBIX MAaTEPUAJIOB: HE MEHEe 3 IIT.,

KPIOYKH JUIS [TO/IBEIIMBAHUS IWIMHPOB: HATHUUNE

Cocyapl coobmatonuecs: Ha3zHaueHue: IeMOHCTpalyst OJWHAKOBOTO
YPOBHSL OJHOPOJIHOM KUAKOCTH B COOOLIAIOMIMXCA MEXKIY COOOi
cocynax pasHoi (popMmsl,

COOO0IIAOIIUECs CTEKIITHHBIE TPYOKH pa3Hoil popMbl: HE MeHee 3 IIT.,
MOJ/ICTaBKa: HAJTMINE

Tpybka Hpiorona: Hasnauenue: [neMOHCTpalusi OJHOBPEMEHHOCTH
MaJIeHUs Pa3IUYHBIX TEJ B Pa3peKEHHOM BO3IyXeE,

(GYHKIMS TOIKITIOYSHHS K BAKYYMHOMY HacoCy: Hallu4ue,

JuinHa TpyOku: He meHee 80 cm.,

PE3WHOBBIC TPOOKH, HUIIIETh: HAIUYHE,

KOJIMYECTBO T€J B TpyOKe: HE MeHee 3 IIT.

[Tap IMTackans: Ha3zHnauenue: AeMOHCTpanus nepeaayd Iporu3BOAUMOrO
Ha JKUJKOCTh JIaBJICHUsI B 3aMKHYTOM COCYJI€, JEMOHCTpAIHs MO beMa
KUJKOCTH TOJT AeMCTBHEM aTMOC(hepHOTro NaBieHuUs,

METaJUIMYECKUI IWJIMHIP C ONpaBaMM, MOPIIEHb CO IITOKOM, MOJIBII
METaJUIMYECKHUH 11ap C OTBEPCTUSIMU: HAITUYHE,

JUTMHA IUIMHJIpA: He MeHee 22 cM,

JMaMeTp I1apa: He MeHee 8 cM

[ITap c¢ kosbrom: Ha3zHaueHuwe: neMOHCTpalus pACIIMPEHUS TBEPAOTO
TeJa MpU HarpeBaHuu,

MITaTUB, METALUTNYECKOE KOJBIIO C MY(TOH, IIap ¢ IENOYKON: HAIUIne,
JUIMHA 1IeN0YKH: He MeHee 80 MM,

JIMAMETD I1apa: HE MEHee 25 MM

Hunuuapsl CBUHLOBBIE €O cTpyroM: Ha3HaueHue: AeMOHCTpanus
B3aUMHOTO TIPUTSKEHUSI MEXKIAY aTOMaMHU TBEPABIX TeE,

KOJIMYECTBO OJMHAKOBBIX LIMJIMHJIPOB: HE MEHEE 2 WIT.,

MaTepHuas MWJIXHIPOB: CTAJIb U CBUHEII,

KPIOUKU JJIs MOJABEUIMBAHUS: HAIUYHUE,
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CTpYT, HaNpaBJIAIOIIas TpyOKa: HAIM4HE

[Tpubop Jlenma: Ha3nauenue: [uId HCCIENOBAaHUS 3aBUCUMOCTH
HAIpaBJIEHUs MHAYKIMOHHOIO TOKAa OT XapakTepa H3MEHEHHUs
MarHuTHOI'O TIOTOKA,

CTOMKa C KOPOMBICIIOM: HaJIMYHE,

KOJINYECTBO ATFOMMHHUEBBIX KOJIEIl: HEe MeHee 2 IIT.,

IIPOPE3b B OJTHOM U3 KOJIEI: HATNUHE

Maruut JyrooOpa3HblIii JIEMOHCTPaIlMOHHBII: Ha3znauenue:
JIEMOHCTpalMs CBOWCTB IOCTOSIHHBIX MarHuToB,

TUI MarHUTa: HAMarHUYEHHBIH OPYCOK,

KOJIMYECTBO LIBETOB MarHuTa: He MEeHee 2,

0003HaueHKE MOJIOCOB MarHuTa: HalIu4yKue

Marnut 1OJ0COBOM  JIeMOHCTpalMOHHBIA  (mapa): Hasnauenwue:
JEMOHCTpALMsI CBOMCTB IOCTOSIHHBIX MarHUTOB,

TUIl MarHWTa: HaMarHH4YeHHbIH OPYCOK MPSIMOJIMHENHON (HOPMBI,
KOJIMYECTBO LIBETOB MarHuTa: HE MEHee 2,

0003Ha4YeHHE MOJIFOCOB MAarHUTa: HAIMYUe

Crpenku MarHuTHble Ha IuTatuBax: HasHaueHue: neMOHCTpanus
B3aMMOJICHCTBUSL  IOJIFOCOB MAarHUTOB, OpHUEHTAllMM MarHuTa B
MarHMTHOM IIOJIE,

HaMarHW4YeHHasl CTpeJiKa: HaJln4ue,

KOJIMYECTBO LIBETOB MarHuTa: HE MEHee 2,

MOJICTaBKA: HaJIN4ne

Habop nemoHcTpanmonHslii "JnekTpocTaTika" (3J1IeKTPOCKOMNHI (2 mIT.),
cynrtaH (2 mT.), majoyKa CTEKJSHHAS, TaJToYyka Y0OHUTOBAsSI, IITATHUBBI
u3onupyromue (2 mr.)

Mammna  snekTpodopHas  WJIM  BBICOKOBOJBTHBIH  HMCTOYHHK:
Ha3nauenue: g NOIy4eHMs] DJIEKTPUYECKOIO 3apsiia  BBICOKOTO
MOTEHLIMaa U MOJIy4eHHUsI HCKPOBOTO pa3psa,

JICKU Ha CTOMKax: HAJIM4ME,




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

Ne Haumerosanue KparTkue npuMepHble TeXHUYECKHE XaPAKTEPHUCTUKH OpraHusauui, ne OpraHM3anyi, ABJIAIOIMIUXCH
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MAJIOKOMILTEKTHBIMH, €/l MaJOKOMIUICKTHBIMH, €/1.
H3M. U3M.

KOJINYECTBO JICHIEHCKNX 0aHOK: HE MEHee 2,
MOJICTaBKa: HaJIU4HeE
Kommekt npoBogos: nuna: ne menee 500 mm - 4 wt , 250 MM - 4 .,
100 MM - 8 mIT., Ha3HAYEHHUE: JJIS MOJKIIOYEHUS JI€MOHCTPAIMOHHBIX
npuOoOpoB ©  000pyIOBaHHMS K HWCTOYHHUKY TOKa, Ui COOPKH
AJICKTPUYCCKUX IIETIeH, BKJIIOYas 3JeMEHThl U3 paboTel "[locTosHHBII
AIEKTPUUYECKUHN TOK"
[lITaTuB J1abOpaTOPHBINA C ACpKATEIAMU
BECHI JJIEKTPOHHBIE
MEH3YpKa, rpezae usmeperus 250 mi
nuHamometp 1H
nuHamometp SH
UUAJTUHAP CTaIbHOM, 25 cM3
UUJIUHAP aTIOMUHUEBBIN 25 cm3
IUAJTUHAP aTIOMUHUEBBIN 34 cm3
WIMH]IP MIACTUKOBBINA 56 cM3 (75 u3MepeHusl CUibl ApXumesa)

Ob6opynoBanue st | npyxuna 40 H/m

nabopaTopHbIX paboT u | npyxuHa 10 H/m

4.2. | yueHnuyeckux ombIToB | Tpy3sl o 100 r (6 mT.) 8 . 4 .

(Ha 0a3e KOMIIIEKTOB
st OI'D)

rpy3 HaOOPHBIN ycTaHABIMBAeT Maccy ¢ marom 10 r

MepHas JICHTa, THHEHKA, TPAHCIIOPTHP

OpYCOK € KPIOYKOM M HUTBIO

HarpasJysitomas uimHod He MeHee S00 mm. J[oykHBI OBITH 00ecTIeueHbl
pa3Hbie K03 (GUIIHEHTHI TPEHUS OpyCKa MO HAMPABJISIOIICH

CEKYHJIOMED AJICKTPOHHBIN C TATYMKOM

HATPABIISIONIAS CO MIKAION

OpYCOK JIepeBSHHBIN C TTYCKOBBIM MarHUTOM

HUTSHOW MasiTHHK C TPY30M C IIYCKOBBIM MarHUTOM U C BO3MOXKHOCTBIO
W3MEHEHHS JUIMHBI HUTH

pbIyar
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0JIOK MOJIBUXKHBII

0JIOK HENOIBUKHBIN

KaJIOpUMETP

TEPMOMETD

HMCTOYHHK TUTAHUS TOCTOSIHHOTO TOKa (BBIIPSMUTENb C BBIXOIHBIM
HampspbkeHueM 36-42 B wiam  OatapeliHplii OJJOK ¢ BO3MOXKHOCTBIO
PEeryJIupPOBKHU BBIXOJIHOTO HAIIPSIKEHUS

BOJILTMETP JIBYXIIpenesbHblii (3 B, 6B)

amnepMerp aByxnpeaenbHblil (0,6A, 3A)

pesuctop 4,7 Om

pesuctop 5,7 Om

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

nepeMeHHbI pe3uctop (peoctat) 10 10 Om
COEIMHUTENbHBIE TPOBOJA, 20 MIT.

KITIOY

Ha0Op MPOBOJIOYHBIX PE3UCTOPOB plS

cobuparomas n1uH3a, pokycHoe paccrosaue 100 Mmm
cobuparonias JMH3a, GoKycHoe paccTosiHre S0MM
pacceuBaroiast 1uH3a, GOKYCHOE pacCTOSHUE -75MM
SKpaH

ONTHYECKasl CKaMbsl

cnang «Mognenb npeameray

OCBETHUTETh

MOJYUMUINHAP € MJIAHIIETOM C KPYTOBBIM TPAHCIIOPTUPOM
[TpuGop 11 M3ydeHus ra30BbIX 3aKOHOB

Kanumnsipet

Hudpaxnuonnas pemerka 600 mTpruxos/MmM
Judpakuuonnas pemerka 300 mTpuxos/mMm

3epkano

JlazepHas yka3ka
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H3M. HU3M.
ITomstponn B pamke
Illenu FOura
Karymika MoTok
bnox nuonos
biiok KoHIeHCaTOpOB
Kommnac
Maruaut
DJIEKTPOMAarHuT
Onuiky Jkene3Hble B 0aHKe
TexHoJiorn4YecKasi HANPABJIEHHOCTh

PoGororexnuueckuit HaOoOp npeaHa3HAYeH Ui M3YyYEHUS OCHOB
pPOOOTOTEXHUKH, JeTajel, y3JI0OB U MEXaHH3MOB, HEOOXOIUMBIX JJIs
co31aHUsI pOOOTOTEXHUYECKUX YCTPOMCTB.
HaGop mnpencraBinser coOOH KOMIUIEKT CTPYKTYpPHBIX 3JIEMEHTOB,
COEIMHUTEINIbHBIX AJIEMEHTOB U 3JEKTPOTEXHUYECKUX KOMIIOHEHTOB.
HabGop mo3Boaser coOupare (M HpOrpaMMHpOBATH COOMpaeMble
MOJIEJIH ), U3 AJIEMEHTOB, BXOSIINX B €r0 COCTaB, MOJIEJIN MEXaTPOHHBIX

. U poOOTOTEXHHUYECKHUX  YCTPOHCTB €  aBTOMAaTH3UPOBAHHBIM

OO6pa3zoBaTeabHBII .
yIpaBjIeHUEM, B TOM YHUCIIE HA KOJECHOM XOJy, a TaK:Ke KOHCTPYKIUH,
KOHCTPYKTOP s
1 | upaxmuks  6rnodnoro | CCHOBAHHBIX Ha HCTOIB30BAHHM Mepesad (B TOM 4Hce YEpBAYHBIX U 1 wr. | e
pa

IpOrpaMMUPOBAHUS €
KOMIUIEKTOM JaTYUKOB

3y04aThiX), a TAKXKE pbIUaroB.
CBETOMMOJHBIA MATPUYHBIA JUCIUIEH C
KOHTPOJIIEPE

KonmruecTBo mopToB BBOAA/BBIBOA HA KOHTPOJIEpE HE MeHee 6
KonndecTBo KHOIOK HE MeHee 4

OO0111e€ KOJIMYECTBO JIEMEHTOB: HE MeHe 520 IIT, B TOM YHCIIE:

1) mporpamMmMupyemsblii OJOK YIpaBlieHHS, KOTOPBIH MOXET paboTarh
ABTOHOMHO U B IIOTOKOBOM PEKUME;

2) cepBOMOTOPBI

3) IaTYUK CHUJIBI

Oeloli IIOACBETKOM Ha
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4) naTyuK pacCTOSIHUS

5) naT4MK 1BETA

6) akKyMyJsiTopHast OaTapest

7) IlnacTUKOBBIE CTPYKTYPHBIE DJIEMEHTHI, BKJIFOYasi eppOpPHUpPOBAHHBIC
DJIEMEHTHI: OaKu, KyOUKH, OCH U BaJbl, COCIUHUTEILHBIC dJICMCHTHI K
OCSIM, IIECTePHM, MPEIAHA3HAYCHHBIC JUISI CO3/IaHUSl UYCPBAYHBIX U
3y04aThIX Niepead, COCIUHUTEIIBHBIC H KPETICKHBIC JJIEMEHTHI;

7) [TporpammHuOe o0ecrieyeHue, UCTIOJIb3yeMOe JUTst
POrPaMMHUPOBAHUS COOMPAEMBIX POOOTOTEXHUYECKUX MOJACIEH W
YCTPOMCTB, JOCTYITHO JJIsl CKAYMBaHUs U3 ceTH MHTepHeT

OO6pa3zoBaTeabHBIN
Ha0Op 1O MEXaHUKeE,
MCXAaTPOHHKE )51
pPOOOTOTEXHUKE

KoMruiekT 1i1st u3y4eHus: OCHOB 3JIEKTPOHUKH U POOOTOTEXHUKHU

Habop nomxken ObITh IpeIHA3HAYEH VISl TPOBEACHUS YU€OHBIX 3aHATUI
MO0 DJJICKTPOHUKE M CXEMOTEXHUKE C IIeNbI0 HW3YYCHHUs HaumboJjee
pacripoCcTpaHEHHOU SJIEMEHTHON 0a3bl, MPUMEHIEMON U HH>KEHEPHO-
TEXHUYECKOTO TBOPYECTBA YUAIUXCS U Pa3padOTKU y4eOHBIX Mojeseit
po6otoB. HaGop A0MKEeH MO3BONATH y4yalllUMCS Ha MPAKTHKE OCBOHTH
OCHOBHBIE  TEXHOJIOTHM  TPOCKTUPOBAHHS  POOOTOTEXHUYECKUX
KOMIUIEKCOB Ha MpUMepe YUeOHBIX MOJesiell poOOTOB, a TakKe U3YIHUTh
OCHOBHBIE TEXHHYECKHE PEIICHHS B OOJACTH KHOEPHETHMUECKUX U
BCTPAaUBAEMBIX CUCTEM.

B coctaB KkommiekTa [JODKEH BXOAWUTh HA00Op KOHCTPYKTHUBHBIX
AJIIEMEHTOB 11 COOPKH MakeTa MaHWUIYJISIIMOHHOTO POO0Ta, KOMIUIEKT
METAJUIMYECKUX KOHCTPYKTHBHBIX 3JIEMEHTOB i COOpKM MakeTa
MOOUIIBHOTO POo0OTa U T.II.

B cocraB xomIuiekTa BXOAWUT HAOOp 3JEKTPOHHBIX KOMIIOHEHTOB IS
HN3YUCHUA OCHOB JJICKTPOHHUKHW U CXEMOTCXHHKH, a TAKKC KOMIIJICKT
OPUBOJOB W  JAaTYMKOB  PA3jIMYHOrO TUHA I Pa3paboOTKU
pO6OTOTeXHI/I‘—IeCKI/IX KOMIIJIEKCOB.

B coctaB KOMIUIEKTa JOJKHO BXOIMTH: MOTOPBHI C DHKOJEPOM - HE

1 mrr.

1 .
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MeHee 2IIT, CEpBONPUBOJ OOJBIION - HE MeHee 41T, CepBOIPUBOJA
Majblii - HEe MeHee 2T, WH(PpaKpacHBIM JAaTUYUK - HE MEHee 31T,
yJIbTPa3BYKOBOM JaTUMK - HE MEHEE 3IIT, JaT4YUK TEMIIepaTypbl - HE
MeHee 1T, JaTYMK OCBEIIEHHOCTHM - HE MeHee lmT, Habop
AJIEKTPOHHBIX KOMIIOHEHTOB (PE3UCTOPBI, KOHJAEHCATOPbI, CBETOJUOIbI
pa3IMYHOTO HOMMHAJA), KOMILJIEKT  MPOBOJOB JJsi OecraeyHoro
OPOTOTHIIMPOBAHUS,  IJjaTa  OecrmaeyHoro  MPOTOTHUIIMPOBAHUS,
AKKYMYJIATOD U 3apsSAHOE YCTPOHCTBO, .

B cocTaB xomIieKkTa JOMKEH BXOUTH MPOrpaMMHUPYEMbIii KOHTPOJLIED,
nporpammupyemsiii B cpene Arduino IDE mnm aHamoru4HeIx ¢cBOOOIHO
pacupocTpaHsieMbIX  cpedax — pa3pabOTKH. [TporpamMmmupyemslii
KOHTPOJIJIEP JODKEH 001aJaTh MOPTaMU ISl TTOAKIIOUEHUS IU(PPOBBIX
U aHajoroBbix ycrpoictB, unrepdeiicamu TTL, USART, 12C, SPI,
Ethernet, Bluetooth nim WiFi.

B cocTtaB kOMIUIEKTa JOKEH BXOAUTH MOJYJIb TEXHHUYECKOTO 3pEHMS,
MPEJICTaBIISIIOIIMM COO0M BBIUMCIUTEIBLHOE YCTPOUCTBO CO BCTPOEHHBIM
MUKPOIIPOIIECCOPOM (KOJI-BO sifiep - HE MeHee 41T, YacToTa sapa He
meHee 1.2 I'Tu, o6bem O3Y - He meHee 512MO, 00beM BCTPOEHHOM
namsTé - He MeHee 81'0), MHTErpuUpOBaHHOW KaMepoil (MakCHUMalbHOE
paspelieHrue BUIEONOTOKa, nepeaaBaemoro no uHrepgeiicy USB - He
MeHee 2592x1944 en.) W ONTHUYECKOH CHCTEMOM. Monyib
TEXHUYECKOTO 3pEHUs JOJDKEH 00JaJaTh COBMECTHMOCTBIO C
pPa3IUYHBIMM  IPOTPAMMHUPYEMBIMU  KOHTPOJJIEPAMH C  IOMOIBIO
untepdericos - TTL, UART, 12C, SPI, Ethernet. Moxynp TeXHHYECKOTO
3peHusi JIOJDKEH HWMETh BCTPOEHHOE MpOTrpaMMHOE oOecleueHue Ha
OCHOBE OTIEPAIIMOHHONW CHCTEeMBI Linux, MO3BOJISIIOIIEE OCYIIECTBIATH
HACTPOMKY CHCTEMBbI MAIIMHHOTO OOy4YeHUsS MapaMeTpoB HEWPOHHBIX
ceTeil s oOHapyXeHHs OOBEKTOB, OINpENETeHHs] MX IMapaMeTpoB U
JAJbHEUIEeH uIeHTUPUKAIIUH.




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

Ne Haumerosanue KparTkue npuMepHble TeXHUYECKHE XaPAKTEPHUCTUKH OpraHusauui, ne OpraHM3anyi, ABJIAIOIMIUXCH
o0opynoBaHust ABJIAIOIIMXCHA
MAJIOKOMILTEKTHBIMH, €/l MaJOKOMIUICKTHBIMH, €/1.
H3M. HU3M.
KoMmmuiekT nomkeH oOecrneunBaTh BO3MOXKHOCTH HM3yYEHHUS OCHOB
pa3paboTKK NPOrpaMMHBIX M amMapaTHBIX KOMILIEKCOB WH)KEHEPHBIX
cuctem, pemieHnii B cepe "HMHTepHeT Bemiei", a Takke pelICHUN B
o0nacT poOOTOTEXHUKH, UCKYCCTBEHHOI'O MHTEIEKTa U MAIIMHHOTO
00y4eHUsI.
KoMmnbroTepHoe o0opy1oBanue
®dopm-pakTop: HOYTOYK;
Kectkas, HeoTKIIIOUaeMas KIaBUaTypa: HaJIH4uue;
Pycckas packianka KiaBUaTypbl: HaJTU4HE;
Jnaronane skpaHa: He MeHee 15,6 q1oMOB;
Pa3pemenue skpana: He meHnee 1920x1080 nukceneit;
KonuuecTBo snep npoueccopa: He MeHee 4;
KoanyecTBO MOTOKOB: HE MeHee §;
bazoBas TakToBas yactoTa npoueccopa: He Menee 1 I'T;
MakcumanbHasi TAKTOBasi 4acToTa mpoieccopa: He menee 2,5 I'T;
Kbomr-mamars nporieccopa: He MmeHee 6 MOaiT;
OO0BeM yCTaHOBIIEHHOM OTIEpaTUBHOM MaMsITH: HE MeHee 8 ['0aiiT;
1 HoyT6yk O0beM nmoaaep>KUBaeMoil ONepaTUBHON MaMsITH (711 BO3MOKHOCTH 3 . 2 .

pacmupenus): He meHee 24 ['0aiT;

O0wem HakommTens SSD: He Mmenee 240 I'0aiiT;

Bpewmst aBToHOMHOM paboThI OT OaTapeu: He MeHee 6 YacoB;

Bec HOyTOyKa ¢ yCTaHOBJIEHHBIM aKKyMYJIATOpoM: He Ooiee 1,8 kr;
Buemnuit unrepgeiic USB crannapra He Hibke 3.0: He MeHee Tpex
CBOOOHBIX;

Buemnuit unrepdeiic LAN (1cnoib30BaHUE EPEXOTHUKOB HE
IIPEyCMOTPEHO): HAINYMUE;

Hanwune momyneit u uarepdeiicoB (MCIOIb30BaHUE MTEPEXOTHUKOB HE
npeaycMotpeno): VGA, HDMI;

becripoBoanas cBs3p Wi-Fi: Hanuuue ¢ nonaepxkoit crangapra [EEE
802.11n nnu coBpeMeHHee;




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

CKaHep, KOIHUp)

TexHoOorHs MevaTH: Jla3epHas
MakcumanbsHoe paspemenue neyatu: He MmeHee 1200x1200 touexk;
Wntepdeiicol: Wi-Fi, Ethernet (RJ-45), USB.

HaumeHnoBanue OopraHmMsanmi, He o
Ne KparTkue npuMepHble TeXHUYECKHE XaPAKTEPHUCTUKH OpraHu3alnui, ABJIAIHNXCH
o0opynoBaHust ABJIAIOIIMXCHA
MaJOKOMIUICKTHBIMH, €/1.
MAaJIOKOMIIJIECKTHBIMHU, €/1.
HU3M.
H3M.
Web-kamepa: Hanuue;
Manunynsitop "MbIlb'": HaTU4KE;
[TpenycraHoBICHHAS OTIEPAllMOHHAS CUCTEMA C TpaduuecKuM
M0JIb30BaTENLCKUM UHTEp(elicom, obecreunBaromias padboTy
pacrpocTpaHeHHBIX 00pa30BaTEIbHBIX U 00IIECUCTEMHBIX
MPUIOKEHUIN: HAJTMUHE.
Tun yctpoiictBa: MOV (pyHkumu neyatu, KONUPOBAHUS,
CKaHUPOBAHHUA);
®opmart Oymaru: He MeHee A4;
Moy (mpunrep, p y . ’
2 [IBeTHOCTD: YepHO-0O€bIL; 1 wr. 1 .




MNPOP®WUJIbHBIN KOMILUIEKT OGOPYJIOBAHUSI

TABJIALIA Ne2

KoauuecTBo eqmHHUIL IS

npoguiabHoro KonuyecTBo equHun st
KOMILJIEKTa IIpO(l)PIJIbHOI‘O
Ne Haumenosanue KpaTlme NMPUMEPHBIC TEXHUYECCKUE XAPAKTEPUCTUKHA (Oﬁme06pa30BaTeﬂl’H]’Ie KOMILTEKTA
OﬁOpy}IOBaHI/IH OopraHusanvm, He (MaJIOKOMl'[JIeKTHbIe
ABJIAKOIIHECH 06me06pa3OBaTenbﬂme
MaJ]OKOMIIJIeKTH])IM), opraHm.aunn), €. U3M.
€. U3M.
BA3OBASI (OBSA3ATEJIBHAS YACTD)
EcrecTBeHHOHAYYHAs] HAIPABJIEHHOCTH
ObecrieynBaeT BBIMIOJIHEHUE JIA0OPATOPHBIX padOT HA YPOKax MO OMOJIOTUH B
OCHOBHOM IIIKOJIE ¥ MPOEKTHO-UCCIIEA0BATEIbCKON NEATEIbHOCTH yUaIuXCsl.
Kommekranus: becnpoBoiHO# MynbTUIATYHK 110 OUOIOTHH € 6-10
BCTPOCHHBIMH JIATYUKAMH:
JlaTuuk BiaaxHOCTH ¢ quarna3zonoM udmepenus 0...100%
JlaT4MK OCBEIICHHOCTH C JUANa30HOM M3MEpPEHUs He ke ueM oT 0 110
180000 nx
Hatuuk pH ¢ nuanazonom uzmepenust e yxe uem ot 0 1o 14 pH
JlaTuMk TemmnepaTypsl ¢ JMara3oHOM U3MEPEHHs He yxke ueM oT -20 10
+140C
Iudporas naGopatopis JlaT4uMK 3JIEKTPONPOBOAUMOCTH € AUMANa30HAMHU U3MEPEHHUs He yxe ueM oT ()
1o 200 MxCwm; ot 0 1o 2000 MxCwm; ot 0 70 20000 MxCm
1. 110 OMOJIOTUH N 3 mT. 2 mT.
(yaeHmuecKkasn) JlaTunk TemnepaTypbl OKpY>Karollel CpeJibl C TUana3oHOM U3MEPEHUS HE

yxe ueM oT -20 mo +40

AKkceccyapsl:

Kabens USB coequHUTENBHBIM

3apsigHOE yeTpoiicTBO ¢ KabermeM miniUSB

USB Anantep Bluetooth 4.1 Low Energy

Kpartkoe pykoBOACTBO 10 3KCILTyaTaluu 1udpoBoii madbopatopuu
[udposas Buneokamepa ¢ METAIUIMYECKUM IITATUBOM, pPa3pelIeHUE HE
menee 0,3 Mnukc

[IporpamMmmMHoe obecrieueHue

Metoanueckue pekoMmeHaauu He menee 30 padot

YnakoBka




HauMeHnoBaHue
000py10BaHUs

Kpatkune npumepHbie TeXHU4YECKHe XapAKTEPHCTHKH

KoauuecTBo exnnun st
npoguiabHoro
KOMILIeKTa
(o0meoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIMECS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

KosnuyecTBo eIuHUI 1150
npoguibHoro
KOMILIEKTAa
(MaJIOKOMILJIEKTHbIE
o01eodpa3oBaTelbHbIE
OpraHu3auuu), el. u3M.

Hannuue PYCCKOA3ZBIYHOT'O caiita MOAACPIKKHU, HAJTMYKNEC BUACOPOJIUKOB.

Hudposas maboparopust
M0 XUMUH (YyUeHHUYECcKas)

OOecnieunBaeT BHINOIHEHUE TAOOPATOPHBIX PadOT O XMMHHU Ha YPOKax B
OCHOBHOI IITKOJI€ U IPOEKTHO-UCCIIEI0BATENbCKON AESTEIbHOCTH YUAIIHXCA.
Kommnekranus:

BecripoBoHOM MyIBTUAATUMK 110 XUMUU C 4-MSI BCTPOSHHBIMU JATYUKAMU:
Haruuk pH ¢ nuanazonom uzmepenus He yxe uem ot 0 no 14 pH

JlaTuuk BBHICOKOU TeMIepaTypsl (TEpMONAPHBIN) ¢ AUAMa30HOM U3MEPEHUS
He yxe yeM ot -100 go +900C

JlaTuuk 3MEeKTPONPOBOAUMOCTH C AMANAa30HAMU U3MEPEeHUs He yke ueM oT 0
1o 200 MxkCwm; ot 0 1o 2000 MxCwm; ot 0 10 20000 MxCm

JlaTuuk TeMnepaTyphl MJIATHHOBBIN C TUANa30HOM U3MEPEHHS HE Y)Ke 4eM
ot -30 1o +120C

OTtnenbHBIC JATYUKU:

JlaTuyuK ONTHYECKON IIOTHOCTH 525 HM

AKceccyapsl:

Ka6ens USB coenuHUTENbHBIN

3apsigHOE yCTpoiicTBO ¢ KabemeM miniUSB

USB Anantep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluu UGpoBoi 1abopaTopuu

Ha6op nabopaTopHoit ocHaCTKH

[TporpammHuoe obecnieueHue

Mertoandeckue pekomeHaanuu He meHee 40 padot

Hanunuue pycckosI3pI9HOTO caifTa MOAAePKKU

Hannune BuaeopoankoB.

3 mIT.

2 1IT.




HauMeHnoBaHue
000py10BaHUs

Kpatkune npumepHbie TeXHU4YECKHe XapAKTEPHCTHKH

KoauuecTBo exnnun st
npoguiabHoro
KOMILIeKTa
(o0meoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIMECS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

KosnuyecTBo eIuHUI 1150
npoguibHoro
KOMILIEKTAa
(MaJIOKOMILJIEKTHbIE
o01meoOpa3oBaTebHbIE
OpraHu3auuu), el. u3M.

Hudposas maboparopust
no ¢usuke
(yuenuueckas)

ObecrieynBaeT BBIIIOJIHEHUE YKCIIEPUMEHTOB 110 TeMaM Kypca (pU3uKu.
Kommnekranus:

BecripoBoHOM MyIbTUAATUUK 110 PU3UKE C 6-10 BCTPOCHHBIMH TaTYHKAMHU:
[{udpoBoii JaTYUK TEMIEPATYPHI C AUAMTA30HOM U3MEPCHHSI HE y)KE YeM OT -
20 mo 120C

[udpoBoii gaTunk aOCOTFOTHOTO JABJICHHS C JUATA30HOM U3MEPCHHUS HE
yxke ueM oT 0 7o 500 klla

JlaTurK MarHUTHOTO TOJIS C AMANa30HOM M3MEpeHus He yke uyeM oT -80 110
80 mTn

JlaTuuk HanpspKEHUs ¢ AMana3oHaMu U3MEpEeHUs He yxke ueM ot -2 10 +2B
oT -5 mo +5B; ot -10 no +10B; oT -15 mo +15B

JlaTunk TOoKa HE yxke 4em ot -1 10 +1A

JlaTuMk akcenepoMeTp ¢ oKa3aTelIIMU He MeHee ueM: 2 g; +4 g; +8 g
OTtnenpHBIE yCTPOMCTBA:

USB ocuumnorpag He MeHee 2 kaHana, +/-100B

AKceccyapsl:

Ka6ens USB coeqnHUTENBHBIHI

3apsiiHOe yeTpoicTBO ¢ kKabeinem miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

KonctpykTop 11t mpoBeieHUs SKCIIEPUMEHTOB

KpaTkoe pykoBOJICTBO 10 3KCIUTyaTanuu udpoBoit 1adbopaTopuu
[IporpamMmmMHoe obecrieueHue

MeTtonudeckue pekomenaanuu (40 pador)

Hannune pycckosi3pIMHOTO caiiTa mOAAepKKU

Hanuune Bugeoposnkos.

3 mIT.

2 1IT.

Komnb

I0TepHOE 000PYy/10BaHuUE

4.

HoytOyx

®dopm-PakTop: HOYTOYK;

3 mIT.

2 1IT.




HauMeHnoBaHue
000py10BaHUs

Kpatkune npumepHbie TeXHU4YECKHe XapAKTEPHCTHKH

KoauuecTBo exnnun st
npoguiabHoro
KOMILIeKTa
(o0meoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIMECS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

KosnuyecTBo eIuHUI 1150
npoguibHoro
KOMILIEKTAa
(MaJIOKOMILJIEKTHbIE
o01meoOpa3oBaTebHbIE
OpraHu3auuu), el. u3M.

XKectkas, HeoTKIIIOUaeMas KJIaBUaTypa: HaJIu4ue;

Pycckas packiianka KinaBuaTyphl: HaJIM4KE,

Jnaronanb skpaHa: He MeHee 15,6 T1oiMOB;

Pa3pemenue sxkpana: He MmeHee 1920x1080 nuxceneit;

KomnunuecTBo sinep npoieccopa: He MeHee 4;

KonnyecTBo NOTOKOB: HE MeHee &;

bazoBas TakToBas yacrtoTa npoueccopa: He meree 1 ['T';
MakcumanbHasi TAKTOBas 4aCcTOTa mpoleccopa: He menee 2,5 ['T;
Kam-namsate mporeccopa: He MeHee 6 MOaiir;

O0beM yCTaHOBIIEHHOM ONepaTUBHOM MaMsTH: HE MeHee 8 ['0aiiT;
O6beM noaaepKUBaEMOM ONepaTUBHOM MaMATH (7151 BO3MOKHOCTH
pacmpenus): He MmeHee 24 ['0aiT;

O6mnem Hakomnurens SSD: He menee 240 1'0aiiT;

Bpewmst aBToHOMHO# paboThI OT OaTapeu: HE MeHee 6 4acoB;

Bec HoyTOyKa ¢ yCTaHOBJIEHHBIM aKKyMyIsiTOpoM: He Oonee 1,8 Kr;
Buemnuit unrepgeiic USB crannapta He Hibke 3.0: HEe MeHee Tpex
CBOOOHBIX;

Buemnuit uarepgeiic LAN (1cnoiab30BaHuE NEPEXOIHUKOB HE
MPESYCMOTPEHO): HAINYHE;

Hanuumne monyneit u uarepdeiicoB (MCIoOIb30BaHNUE TTEPEXOTHUKOB HE
npenycmotpeno): VGA, HDMI;

becripoBognas cBsa3p Wi-Fi: Hannuue ¢ nonnepxkkoit crangapra IEEE
802.11n unu coBpeMeHHee;

Web-kamepa: Hamuue;

Manunynsatop "Mbllb": HATNYKE;

[IpenycranoBneHHas oneparuoHHas cucTemMa ¢ rpaduuecKum
M0JIb30BaTEILCKUM HHTEpdeiicom, obecrieunBatomnias paboTy

pacnpocTpaHEeHHBIX 00pa30BaATEIbHBIX M OOIIECUCTEMHBIX MPUIIOKEHUMN:




KoanyecTBO eIMHAI IS

npoguiabHoro KonuyecTBo equHun st
KOMILIEKTA npoguibHoro
Ne Haumenosanue KpaTrkue npuMepHbie TeXHUYECKHE XaPAKTePHCTHKHU (0dmeoGpasosaTenLubie KOMILIEKTA
000py10BaHUs OpraHu3anuu, He (MaJI0KOMILIEKTHbIE
ABJIAIOIIHECH o01eodpa3oBaTelbHbIE
MaJI0KOMILJIEKTHBIM), OpraHu3auuu), el. u3M.
€. U3M.
HaJu4ue.
Tun ycrpoiictBa: MOV (dyHKIIMU MTeYaTH, KOMUPOBAHKS, CKAHUPOBAHUA);
®opmar Oymaru: He MeHee A4;
5 MOV (mpunrep, ckanep, | L[BeTHOCTB: yepHO-0OeNbIi; 1 e 1 e
' KOIIUD) TexHonorus rneyatu: gazepHas ’ ’
MakcumanbHoe pazpenienue neyatu: He MeHee 12001200 touek;
Wntepodeiicer: Wi-Fi, Ethernet (RJ-45), USB.
JOHOJHUTEJBHOE OBOPYJIOBAHUE
EcTrecTBeHHOHAYy4YHAasi HANIPABJIECHHOCTh
ObecrieunBaeT BBIMIOJIHEHUE JIA0OPATOPHBIX padOT HA YPOKax MO OMOJIOTUH B
OCHOBHOM IIKOJIE U MPOEKTHO-UCCIEA0BATEIbCKON AEATEIBHOCTH YUAIUXCS.
Kommnekranus: becipoBoiHOM MyIbTUIATYHUK 1O OUOTOTHH C 6-10
BCTPOCHHBIMH JIATYUKAMH:
JlaTunk BiaxkHocTH ¢ quanazonoM uzmepenus 0...100%
JlaT4rK OCBEIICHHOCTH C JUANa30HOM U3MEpPEHUsI He yxe ueM oT 0 110
180000 nx
Hatuuk pH ¢ nuanazonom uzmepenust He yxe uem ot 0 1o 14 pH
[udposas nadboparopust | JlaTyuk TemmepaTypsl ¢ AMANAa30HOM H3MEPEHUS He yxe ueM oT -20 10
1. 1o OMOJIOTHUH +140C 1 . 1 .
(yuenunueckas) JlaT4MK 37IEKTPONPOBOAUMOCTH € AUMANa30HAMHU U3MEPEHHUs He yxe ueM oT ()

10 200 MmxCwm; ot 0 1o 2000 MxCwm; ot 0 7o 20000 MrkCm

JlaTuuk TeMmepaTypbl OKpYy>Karolei cpeibl ¢ IUarna3oHOM U3MEPEHUs He
yxe yeM oT -20 mo +40

Akceccyapsl:

Kabens USB coennHUTENbHBIN

3apsigHOE yeTpoiicTBO ¢ Kabenem miniUSB

USB Apanrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO MO 3KCIUTyaTaluu UGpoBoi 1abopaTopuun




HauMeHnoBaHue
000py10BaHUs

Kpatkune npumepHbie TeXHU4YECKHe XapAKTEPHCTHKH

KoauuecTBo exnnun st
npoguiabHoro
KOMILIeKTa
(o0meoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIMECS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

KosnuyecTBo eIuHUI 1150
npoguibHoro
KOMILIEKTAa
(MaJIOKOMILJIEKTHbIE
o01meoOpa3oBaTebHbIE
OpraHu3auuu), el. u3M.

[Mudposas BuieokaMepa ¢ METANIMYECKUM IITATUBOM, pa3pellieHne He
menee 0,3 Mnukc

IIporpammHoe oOecnieueHue

Metoanyeckre pekoMmeHaanuu He menee 30 pador

YnakoBka

Haymgme pyccKosS3pIYHOTO caiiTa MoJePKKH, HAUTHIHE BUACOPOIUKOB.

[Mudposas nadbopaTopus
10 XUMUH (y4eHHUYecKas)

ObecrieunBaeT BBIIOJIHEHUE JJA0OPATOPHBIX padOT IO XMMUM HA YPOKaX B
OCHOBHOI IIIKOJIE U IPOEKTHO-UCCIIEN0BATENBCKON JESTEIBHOCTH YUaIUXCA.
Kommrekranus:

becripoBogHON MyJIBTUAATUUK 110 XUMUU C 4-MsI BCTPOCHHBIMU JATUNKAMU:
Hatuuk pH ¢ nuanazonom uzmepenust e yxe uem ot 0 go 14 pH

JlaTuuk BBICOKOW TeMIepaTypsl (TEpMONApHBIil) ¢ AMANAa30HOM U3MEPEHUS
He yxe 4eM oT -100 go +900C

JlaTuuk 31EeKTPONpPOBOAUMOCTH C AMANa30HaMU U3MEPEHUsI He yxke ueM oT 0
10 200 MmxCwm; ot 0 g0 2000 MxCwMm; ot 0 o 20000 MkCwMm

JlaTuuk Temneparypsbl MJIaTUHOBBIN C 1Malla30HOM U3MEPEHUS HE Y)KE YeM
ot -30 o +120C

OTtnenbHbIE JATYUKU:

JlaT4yuK ONTHYECKON IIIOTHOCTU 525 HM

AKceccyapsl:

Kab6ens USB coennHUTENbHBII

3apsiiHOE yCTpoicTBO ¢ Kabernem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTanuu nudpoBoii 1adopaTopun

HaGop nmabopaTtopHoii 0OCHaCTKH

[IporpamMmMHoe obecrieueHue

Metoanueckue pekoMeHaanuu He menee 40 padot

Hanuuune pycckos3pIMHOTO caiiTa NOAIEPKKU

1 mT.

1 mT.




HauMeHnoBaHue
000py10BaHUs

Kpatkune npumepHbie TeXHU4YECKHe XapAKTEPHCTHKH

KoauuecTBo exnnun st
npoguiabHoro
KOMILIeKTa
(o0meoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIMECS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

KosnuyecTBo eIuHUI 1150
npoguibHoro
KOMILIEKTAa
(MaJIOKOMILJIEKTHbIE
o01eodpa3oBaTelbHbIE
OpraHu3auuu), el. u3M.

Hannuue BUJICOPOJIMKOB.

[Mudposas nadbopaTopus
o gusuke
(yuenunueckas)

ObecrieynBaeT BBIIOJIHEHUE YKCIIEPUMEHTOB 110 TeMaM Kypca (PU3UKH.
Kommnekranus:

BecripoBoHOM MyIbTUAATUUK 110 PU3UKE C 6-10 BCTPOCHHBIMH TaTYHMKAMHU:
[{udpoBoii JaTYUK TEMIEPATYPHI C AUAMTA30HOM U3MEPCHHSI HE y)KE YeM OT -
20 no 120C

[udposoii AaTYMK aOCOTIOTHOTO JABJICHUS C JHANa30HOM H3MEPEHUs HEe
yxke ueM oT 0 7o 500 klla

JlaTurK MarHUTHOTO TOJISl C AMANa30HOM U3MEpEHUs He yxke uyeM oT -80 110
80 mTn

JlaTuuk HanpspKEHUs ¢ AMana3oHaMu U3MEpEeHUs He yxke ueM ot -2 10 +2B ;
oT -5 1o +5B; ot -10 no +10B; oT -15 10 +15B

JlaTunk TOKa HE yxe 4em ot -1 1o +1A

JlaTunk akcenepoMeTp ¢ ToKa3aTesIsIMU He MeHee ueM: +2 g; +4 g; +8 g
OTtnenpHBIE YCTPOMCTBA:

USB ocmumiorpad e menee 2 kanana, +/-100B

AKkceccyapsl:

Kabens USB coenuHUTENbHBIN

3apsgHOe ycTpoiicTBO ¢ KabeneM miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KoHcTpyKkTOp A1 TpOBeIeHUs! IKCIIEPUMEHTOB

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluu HupoBoi 1abopaTopuun
ITporpammHoe obecnieueHue

Meroanueckue pexomeraanuu (40 pador)

Hanwnuue pycckosI3pI9HOTO caifTa MOIIePKKU

Hannune BuaeopoamkoB.

1 mrr.

Hudposas maboparopust
1o GU3nOIOTUN

ObecneunBaeT MPOBEACHNUE UCCIIEOBaHMS 110 (GYHKIIMOHUPOBAHUIO
yesoBeyeckoro oprannsma. Kommiekramus: becripoBoiHo#M MyabTHIATUYHK

1 mT.

1 mT.




HauMeHnoBaHue
000py10BaHUs

Kpatkune npumepHbie TeXHU4YECKHe XapAKTEPHCTHKH

KoauuecTBo exnnun st
npoguiabHoro
KOMILIeKTa
(o0meoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIMECS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

KosnuyecTBo eIuHUI 1150
npoguibHoro
KOMILIEKTAa
(MaJIOKOMILJIEKTHbIE
o01meoOpa3oBaTebHbIE
OpraHu3auuu), el. u3M.

(mpoduIIbHBIN YPOBEHB)

110 (PU3UOJIOTHH C 5-10 BCTPOSHHBIMHU JaTYMKaMHu: JlaTuuk apTepruaibHOTO
nasnenus (0...250 mm pr. CT.)

JlaTuuk mynbca ¢ 1uana3oHoM u3MmepeHus He yxxe yem ot 30 mo 200 ya/mMuH
JlaTuuk TemmnepaTypsl Tella ¢ IMana3oHoOM U3MEpPEHHUs He yKe 4yeM oT +25 1o

+40C

JlaT4rK 4acTOTHI ABIXaHU C AUANa30HOM M3MEpeHHs He yxe ueM ot 0 10
100 uukII0B/MHUH

JlaTuuk yckopeHus C nmokasarensiMu £2 g; +4 g; £8 g

OTtnenbHBIE YCTPOMCTBA:

Hatuuk OKI' ¢ auanasonom usmepenus He yxe yeM ot -300 o +300 mB)
Hatuuk pH ¢ nuanazonom uzmepenus ue yxxe uem ot 0 1o 14 pH
JlaTuMK cuioMep ¢ AuarnazoHoM U3MepeHus He yxke uem ot -40 mo 40 H
JIaT4MK OCBEIIEHHOCTH C AMaNa30HOM U3MepeHus He yxe ueM oT 0 10
180000 nx

AKkceccyapsl:

Kabens USB coequHUTENBHBIM

3apsHOoe ycTpoiicTBO ¢ KabeneM miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

KoHcTpykTOp 17151 TPOBECHUSI SKCIEPUMEHTOB

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluy HU(poBoi 1abopaTopuu
ITporpammHuoe obecnieueHue

Mertoandeckue pekomeHaanuu He meHee 20 padot

Hanuune pyccKkosi3pIYHOTO caifiTa moaep KKH

Hannune Buaeopoankos.

Hudposas maboparopust
10 DKOJIOTHH

ObecnieunBaeT MpoBeACHNE YI€OHOT'0 IKOJIOTHUECKOT0 MOHUTOPHHTA
MHCTPYMEHTAJIbHBIMU MeTo1aMu. Habop npumeHsieTcst npu u3yuyeHuu
9KOJIOTUH, OMOJIOTUH, XUMHHU, Teorpaduu 1 MPUPOJOBECHUS, a TAKKE JUIs

WHAWBUAYAJIbHBIX UCCICOOBAHNA U HpOGKTHOﬁ JACATCIIbPHOCTH HIKOJIBHHUKOB.

1 mrr.

1 mrr.




HauMeHnoBaHue
000py10BaHUs

Kpatkune npumepHbie TeXHU4YECKHe XapAKTEPHCTHKH

KoauuecTBo exnnun st
npoguiabHoro
KOMILIeKTa
(o0meoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIMECS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

KosnuyecTBo eIuHUI 1150
npoguibHoro
KOMILIEKTAa
(MaJIOKOMILJIEKTHbIE
o01eodpa3oBaTelbHbIE
OpraHu3auuu), el. u3M.

Komrmiekranus: becnipoBoaHON MyIbTHIATYHUK O YKOJIOTUYECKOMY
MOHUTOPHHIY C 8-}0 BCTPOCHHBIMU JIaTYMKAMU:

JlaTuyuk HUTPAT-UOHOB

JlaT4MK XJIOPUA-HOHOB

Hatuuk pH ¢ nuanazonom uzmepenus ue yxxe uem ot 0 go 14 pH

JaTtunk BnaxxHocTH ¢ quanazonom usmepenus 0...100%

JlaTuuk OCBEIIEHHOCTH C AUAa30HOM U3MepeHus He yxe ueM ot 0 110
180000 nx

JlaTuuk Temneparypsl ¢ [Uana3oHoOM U3MepeHHs He yxke ueM oT -20 10
+140C

JlaTuuk 3IEeKTPONPOBOAUMOCTH C AMANa30HAMU U3MEPEeHUs He yke ueM oT 0
1o 200 MmxCwm; ot 0 1o 2000 MxCwm; ot 0 70 20000 MxCm

JlaTuuk TeMnepaTypbl OKpYKarolel Cpeibl C IMara30HOM U3MEPEHUS HE
yxe ueM oT -20 1o +50C

OTtnenbHBIC JATYUKU:

JlaTuuk 3ByKa ¢ QyHKIHEH UHTETPUPOBAHUS C TUATIA30HOM U3MEPEHUS
yacToT He MeHee yeM oT 50 I'm mo 8 xI'1;

JlaTuuk BIaXKHOCTH MOYBBI C AMANAa30HOM MU3MEPEHHUs He yxe ueM ot 0 110
50%

Jatuuk kucnopojaa ¢ nuamnazoHom usmepenus ot 0 1o 100%

JlaT4yuK ONTHYECKON IJIOTHOCTU 525 HM

JlaTuuk ontrudeckoi mioTHOCTH 470 HM

JlaTyuk TypOMIUMETp C JHana3oHoM u3MepeHus He yxe dem ot 0 1o 200
NTU

JlaTuuk oKucH yriiepoja ¢ Juana3zoHoM n3MepeHus He yxke yem ot 0 1o 1000
ppm

Axceccyapbl:

Kabens USB coenunuTenbHsbiif (2 mr.)




HauMeHnoBaHue
000py10BaHUs

Kpatkune npumepHbie TeXHU4YECKHe XapAKTEPHCTHKH

KoauuecTBo exnnun st
npoguiabHoro
KOMILIeKTa
(o0meoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIMECS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

KosnuyecTBo eIuHUI 1150
npoguibHoro
KOMILIEKTAa
(MaJIOKOMILJIEKTHbIE
o01eodpa3oBaTelbHbIE
OpraHu3auuu), el. u3M.

3apsiiHOE yCTpoicTBO ¢ Kabeinem miniUSB

USB Apanrep Bluetooth 4.1 Low Energy

CrepeHb Ui 3aKpeIIeHHs] JaTYUKOB B LIITaTUBE

KpaTkoe pykoBOJCTBO 110 3KCILTyaTauuu HupoBoi 1abopaTopuu
IIporpammHoe oOecnieueHue

Metoanyeckre pekoMeHaanuu He menee 20 pador

YnakoBka

Haymgme pyccKOsSI3pIYHOTO caiiTa MoJCPKKH, HAUTNIHE BUACOPOIUKOB.

Muxkpockorn 1uppoBoi

Tun Mukpockomna: 6HOIOTHIeCKUl

Hacanka MUKpOCKOIa: MOHOKYJISIpHAs
Haznauenue: nabopaTtopHblit

MeTtoJ uccieoBaHus: CBETIIOE MOJIe
Marepuain ONTHKH: ONTHYECKOE CTEKIIO
YBenuueHnue MUKpockorna, kpat: 64 — 1280
Oxynsaper: WF16x

OO6bexTuBbl: 4%, 10X, 40xs (MOANPY>KUHEHHBIN)
PeBonbBepHas rosioBKa: Ha 3 00BEKTUBA

Twum nmoacBeTKH: 3epKaio HITH CBETOIUO]T
PacnonoxeHune moAcBeTKU: BEPXHS U HIDKHSASA
Marepuan kopmyca: MeTal

[IpeameTHslit cronuk, MM: 90

Wcrtounuk nutanus: 220 B/50 I'y

UYucno Meranukceneu: 1

1 mrT.

1 mrr.

Ha6op OI'D o xumun

B nabop BxoasT Becsl 1aboparopHbie snekTpoHHble 200 r, ciupToOBKa
nmabopaTopHasi, BOpOHKAa KOHMUYECKas, MaJIouKa CTEKIJIsTHHAs, mpooupka [1X-
14 (10 mwTyk), cTakan Beicokuii ¢ HocukoM BH-50 ¢ meTkoit (2 mTykn),
UWIMHIP U3MEPUTENbHBIN 2-50-2 (CTEKJISIHHBIN, C TPUTEPTON KPBIIIKOH),
IITaTUB JUIs TpoOHpok Ha 10 ruésa, 3a)KuM NpoOUPOYHBIH, MINATelNb-

1 mT.

1 mT.




HauMeHnoBaHue
000py10BaHUs

Kpatkune npumepHbie TeXHU4YECKHe XapAKTEPHCTHKH

KoauuecTBo exnnun st
npoguiabHoro
KOMILIeKTa
(o0meoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIMECS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

KosnuyecTBo eIuHUI 1150
npoguibHoro
KOMILIEKTAa
(MaJIOKOMILJIEKTHbIE
o01eodpa3oBaTelbHbIE
OpraHu3auuu), el. u3M.

nokeuka (3 mTykn), Ha0op (HIAKOHOB ISl XpaHEHHUS PACTBOPOB U
peakTuBOB (00beM (hrmakoHa 100 Mt - 5 KOMIUIEKTOB 110 6 ITYK, 00bEM
¢dnaxona 30 mi - 10 KOMIUIEKTOB 10 6 WITYK), HAIUHAP U3MEPUTETHHBIN C
HocukoM 1-500 (2 mrykn), ctakan Beicokuit 500 mi (3 mTyku), Habop
epIIeii 17151 MBIThSI TOCYABI (€pII ISl MBIThSI IPOOUPOK - 3 IITYKH, €PIII JJIs
MBITBSI KOJIO - 3 ITYKH), Xanat O6embii X/0 (2 MTYyKH), IepYaTKi PEe3HHOBBIC
XUMHYECKHUE CTOWKHE (2 MITYKH), OYKU 3aIUTHBIC, GUIBTPEI OyMaXKHbIC
(100 mwrtyk), roproyee amns cnuptoBok (0,33 m).

B coctaB Ha0op BXOIAT peaKTUBbI: AIFOMHHHUIA, KeNe30, CONSIHAS KUCIIOTa,
METHJIOpaHXK, peHosndrarent, aMMHaK, MePOKCHI BOJOPOIa, HUTPAT
cepebpa u apyrue; B o0IIei C0KHOCTH - 44 pa3NTUYHBIX BEIIECTB,
WCTIOJB3YEMBIX JUISI COCTABJICHHUSI KOMILJIEKTOB PEaKTUBOB IPH MTPOBEACHUN
HK3aMEHAIIMOHHBIX KCIIEPUMEHTOB 110 KYPCYy NIKOJIHHON XUMHUHU.

VYyeOHnas nabopaTopust
10 HEUPOTEXHOJIOTUH

B cocraB BxogsT:

Cencop Tun 1 ve menee 1 mr., o6ecnedrnBaeT BO3MOXKHOCTb PErMCTpalun
CUTHaJIa 3JIeKTPUUECKON aKTUBHOCTH MBI (3JeKTpoMuorpammsl, IMI).
Perucrpanus 10mKHa OCYIIECTBISAETCSI HEMHBA3UBHO, CYXUMHU JIEKTPOJIAMHU.
B03MOKHOCTBIO KpEIUIEHHS K pyKe YeJIOBeKa, YTO JOKHO /1aBaTh
BO3MO>XHOCTb PETMCTPUPOBATH IEKTPUYECKYIO aKTUBHOCTH MBIIIIIBI B
o0acTy, HaJ KOTOpPO pacnosaraercs kpemienue. [Ipu HanpskeHun
MBILIIIBI T0JKHA OBITH 0OecrieueHa BO3MOKHOCTh HAOII0IEHUS TyYHOCTH
curHana (t.e. npucyrctsue OMI'), npu paccaabieHUN MBIIIIIBI - €€
OTCYTCTBHE.

Cencop Tun 2 He menee | mrT., obecreynBaeT BO3MOXHOCTb PETUCTPALIUN
curHana goromaerusmorpammsl (OIII7) onTuyeckum myrem, 3a c4eT
M3MEHEHHUS OTPaKEHHOT'O OT KPOBEHOCHBIX COCY/IOB CBETa, 00bEM KOTOPBIX
M3MEHSETCS M0J] BO3/IEHCTBHEM YIbCOBOM BOJIHBL. CeHCOp JOKEH OBITh
o0ecrnedyeH BO3MOXKHOCTBIO KPEIUICHHUS K MOAYIIeYKe Najblla YeJIOBeKa.

1 mrT.

1 mT.




HauMeHnoBaHue
000py10BaHUs

Kpatkune npumepHbie TeXHU4YECKHe XapAKTEPHCTHKH

KoauuecTBo exnnun st
npoguiabHoro
KOMILIeKTa
(o0meoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIMECS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

KosnuyecTBo eIuHUI 1150
npoguibHoro
KOMILIEKTAa
(MaJIOKOMILJIEKTHbIE
o01meoOpa3oBaTebHbIE
OpraHu3auuu), el. u3M.

Cencop Tun 3 He menee 1 mT., o0ecreynBaeT BO3MOKHOCTh: PETUCTPAIlUN
curHana snekrpokapanorpammsel (OKI') He HHBa3UBHBIM CITOCOOOM;
peructpauuu 1, II u Il oTBeaeHUN; MOAKIIOYEHUS JIEKTPOJOB K CEHCOPY C
MOMOIIIBIO COCMHUTENBHBIX MPOBOIOB, 000pynoBanHbIX TouchProof
pazbemMami.

Cencop Tun 4 He menee | mT. 0OecredMBaeT BO3MOXKHOCTb: PETUCTPALIUN
CUTHaJja KoxkHO-ranbBannueckoit peakuuu (KI'P), peructpanus kotoporo
OCYULIECTBJISAETCS HAa IOCTOSIHHOM TOKE; IIOJKIIFOUEHHUS K TEIly 4EJIOBEKa C
MOMOILBIO CYXUX 3JIEKTPOJOB, MOJKIFOUEHUE KOTOPBIX K CEHCOPY
ocymecTBisieTcs ¢ momomisio TouchProof pazsemos.

Cencop Tun 5 He menee 1 mrT., obecreunBaeT BO3MOKHOCTh: PETUCTPALIUU
CUTHaJIa 3JIeKTPUUECKON aKTUBHOCTU Mo3ra (9317) ¢ mMOMOLIbIO CyXuX
HEMHBA3MBHBIX JJIEKTPOOB; PETUCTPALMU HIEKTPUUECKON aKTUBHOCTH
Pa3HBIX J0JIEH MO3ra; MOJKIFOUYEHHS JJIEKTPOAOB K CEHCOPY C IIOMOUIbIO
COEJIMHUTENBHBIX IPOBOJOB, 000pyn0BaHHbIX TouchProof pazsemamu;
3aKPEIUICHUS JJIEKTPOOB HAa IIOBEPXHOCTH I'OJIOBBHI.

Cencop Tun 6 He menee 1 mT., o6ecreunBaeT BOZMOXKHOCTb: PErHCTPALUU
CUTHaja KojiebaHus rpyaHoi kiaeTku (CeHcop AbIXaHUs); ONpeeIeHUs
Y4acTOTHI AbIXaHMUSL.

YcTpoiicTBo it cOopa TaHHBIX OT CEHCOPOB U Mepelayu Ha NEPCOHAIbHBIN
KOMIIbIOTEp 00€eCreurnBaeT BO3MOXKHOCTb COOpa JaHHBIX OT MOJKIIOYEHHBIX
K HEMY CEHCOPOB M OTIpaBKy nosrydeHHbIX AaHHbIX Ha [1K. [Togkmrouenne
nenTpanbHoro moayis k I1K ¢ momomsto USB-kabens. LlenTpanbHbIit
MOZYJIb UMEET He MeHee | IIT,: ralbBaHn4eCcKyro n3osanuio ot I1K.
LleHTpasbHbIi MOy b 00€CIIEUNBAET BOZMOKHOCTD OJTHOBPEMEHHOTO
MTOAKJIFOYEHUS BILUTOTH 10 4 ceHcopoB. Kaxaplii n3 Bx010B LleHTpanbHOTrO
MOJTyJIsl UMEET raJIbBaHU4ECKYI0 M30JIAIHIO (00ecTieyeHne MeKKaHaIbHOM
rajibBaHU4YECKOM n3ossiun). [lonkioduenne cencopos K L{enTpanpHOMY




HauMeHnoBaHue
000py10BaHUs

Kpatkune npumepHbie TeXHU4YECKHe XapAKTEPHCTHKH

KoauuecTBo exnnun st
npoguiabHoro
KOMILIeKTa
(o0meoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIMECS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

KosnuyecTBo eIuHUI 1150
npoguibHoro
KOMILIEKTAa
(MaJIOKOMILJIEKTHbIE
o01meoOpa3oBaTebHbIE
OpraHu3auuu), el. u3M.

MOJIYJIIO OCYIIECTBIISIETCS ¢ TOMOIIBIO CIEIMATIN3UPOBAHHBIX PA3bEMOB
tuna LEMO, obecnieunBaronyx npaBUIbHOCTh MOAKIIOUEHHS pa3beMa 1
CHIDKAIOIIMX PUCK CIYYalHOTO KacaHUs Pa3beMOB TOKOIPOBOISIINX
9acTeil, a TakyKe 00EeCIIeYNBAIONINX 3aIIUTY OT HECAHKIIMOHUPOBAHHOTO
MOJIKIIFOUEHUS K TPOU3BOJIBHBIM YCTPOMCTBAM.

Monyns «KHomka» He MeHee | mT., o6ecreunBaeT BO3MOKHOCTD: Pa3METKU
PETUCTPUPYEMBIX CUTHAJIOB M OTMEYATh HE MEHee 3-X pa3INuHbIX KaTeropuu
COCTOSIHU.

YcTpoiicTBO, BXOIAIIEe B COCTAaB 1aO0OPATOPHH, JOKHO 00eCreunBaTh
BO3MO>XHOCTb PETUCTPALIUU apTEPUATILHOTO JaBIECHMUSL.

[Iporpammuoe obecnieuenue (nanee - [10). JlomkHo obecieunBaTh
BHU3yaJIU3AIUI0 U 00pa0OTKY PErUCTPUPYEMBIX CUTHAJIOB.

I'maBHOE OKHO IPOTrpaMMBbI JOJDKHO COCTOSITh U3 BKJIAI0K, KaXaas U3
KOTOPBIX COJIEPKUT HAOOP rpaduKoB, HEOOXOJUMBIX TSI OTOOPAKEHUS
TpedyeMoii nHpopmanuu.

JlomkHa UMEThCS BKIIAAKA /1711 OTHOBPEMEHHOTO MMPOCMOTPA CUTHAJIA CO
BCEX CEHCOPOB, OJHOBPEMEHHO MOAKIIOUYEHHBIX K [[eHTpanbHOMY MOIYIIIO.
OT0 0becrneynBaeT BO3MOKHOCTh MHOTOKaHAIBHOTO (TIOJIUTpaduuecKoro)
pekuma paboThl yCTpOHCTBA.

Taxxke TOMAKHBI UMETHCS BKJIAIKH JIJIS1 BU3yaJlM3allui CUTHAJIOB OT CEHCOPOB
OMT, ®III', OKT', KI'P, D3I, cencopa apixaHusi, KHOIKH; a TAKKE
MIPOU3BOJIHBIX TPaUKOB, HA KOTOPHIX BU3YAIU3UPYIOTCS CIIELU(PUUHbIE TS
TOT'O WJIM MHOTO CUTHAJIA BEJINYUHBI.

[10 nomxHO naBaTh BOZMOKHOCTh BU3yaJIM3allUd U 00pabOTKU
PETUCTPUPYEMBIX CUTHAJIOB, & UMEHHO:

- OMI': Bu3yanu3anus curHania, CekTp CUrHalia, aMIIUTyJHbIA TpUrTep

- OIII": Bu3yanu3anus CUTHANA, CIIEKTpa CUTHAA, TaXOTPaMMBI, Tpaduk
yJbca




HauMeHnoBaHue
000py10BaHUs

Kpatkune npumepHbie TeXHU4YECKHe XapAKTEPHCTHKH

KoauuecTBo exnnun st
npoguiabHoro
KOMILIeKTa
(o0meoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIMECS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

KosnuyecTBo eIuHUI 1150
npoguibHoro
KOMILIEKTAa
(MaJIOKOMILJIEKTHbIE
o01eodpa3oBaTelbHbIE
OpraHu3auuu), el. u3M.

- OKI': Bu3yanusanus CUrHana, TaxorpaMmsl, rpaduk myiabca

- KI'P: Bu3yanu3anus cursana

- O0I': BU3yanu3alus CUrHaa, CeKTp CUrHaja, aMIUIUTyAa anbda-purma,
aMIUTUTY/1a OeTa-puT™a.

- CeHcop JbIXaHMs: BU3yaJIn3alus CUTHAa,

- Knomnka: Bu3yanu3anus CUrHajaa pa3MeTKU

I1O nomxHO UMETh BO3MOXKHOCTh KacToMu3aluu U HacTpoiiku 10 s

3¢ deKTUBHOTO 0TOOpaKEHHS IpaUKOB: HACTPOIKA 1IBETA, BEIOOD
apaMeTpoB Ul aHalIu3a, BIOOP 0TOOpakaeMbIX rpauKoB,
MmacmtabupoBanue rpadpukoB. [10 101KHO UMETh BO3MOKHOCTD 3aITUCH U
BOCIIPOU3BEICHUSI PETUCTPUPYEMBIX CUTHAJIOB.

Bo3MokHOCTE HACTPOMKHM apaMeTpoB GUIbTPALIMU CUTHAA C TIOMOIIbIO
(GUIbTpa HUKHUX YacTOT, PUIIBTPA BEICOKMX YaCTOT, MOJIOCOBOTO (PUIILTpA,
PEXEKTOPHOTO (DUIBTPA.

C nenpio ynoOcTBa aHaIM3a CUTHAJIA, TOJDKHA UMETHCSI BO3MOXKHOCTh
3aIMCH PETUCTPUPYEMBIX CUTHAJIOB B (haiiyl, ¢ mocieayromen
BO3MO>KHOCTBIO UX MOCJIEAYIOLIETO BOCIIPOU3BEAEHHS B 1aHHOM [1O
(MMHUTHUpPYS PETUCTPALIMIO CUTHAJIA B PEXKUME PEAIbHOTO BPEMEHN ).

B cocraBe: MeTomueckre MaTepuaitbl sl YUUTENs U 00yJaronuxcs,
OTHCaHNE TOJKIIIOYEHHS CEHCOPOB JIa0OpaTOPUH, UHCTPYKIIUHU T10
ucnoib3oBanuio 110, onucanne 1ab0paToOpHBIX U MPAKTUYECKUX paboT,
KOTOPOE€ B TOM UHUCIIE€ COAEPIKUT MPE3EHTAIIMOHHBIE MAaTEPUAJIbI.
YnakoBka/kopoOKa J1abopaTopuH JT0JKHA o0ecTiednBaTh yI00HOE XpaHEHUE
U coJiepKaTh MOJCKA3KH JIJIsl pacIoJIOKEHUs CEHCOPOB M YCTPOMCTB
nabopaTopuu A1l yI0OHOTO MCIIOIB30BaHMS MTPENOIaBaTEeIIMU U
00yJaronMuUCS.

TexHogorn4eckas HalIpPaBJCHHOCTb

9.

| O6pazoBarenbHbIit

| PoGoToTexHmuecKuii HAGOP MPETHA3HAYEH JUTS H3YUEHHS OCHOB

1 mT.

1 mT.




HauMeHnoBaHue
000py10BaHUs

Kpatkune npumepHbie TeXHU4YECKHe XapAKTEPHCTHKH

KoauuecTBo exnnun st
npoguiabHoro
KOMILIeKTa
(o0meoOpa3oBaTebHbIE
OpraHu3anmm, He

KoanvecTBo equHuL A
npoguibHoro
KOMILIEKTA
(MaJIOKOMILJIEKTHbIE

SIBJISIOLIMECS o01eodpa3oBaTelbHbIE
MaJI0KOMILJIEKTHBIM), OpraHu3auuu), el. u3M.
e/l. U3M.

KOHCTPYKTOD IS
MPAKTUKHA OJIOYHOTO
POTrPaMMHPOBAHHUS C
KOMILUIEKTOM JaTYHKOB

POOOTOTEXHUKH, JI€TAJICH, Y3JI0B 1 MEXaHU3MOB, HEOOXOMMBIX JIJIS
CO3JIaHMs POOOTOTEXHUYECKUX YCTPOUCTB.

HaGop npencraiser co00ii KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COCMHUTEIIBHBIX 3JIEMEHTOB U DJICKTPOTEXHHUUECKIUX KOMITOHEHTOB.
Ha6op no3Bossier codupats (M mporpaMMUpoOBaTh COOMpaEMbIe MOJIEIH ), U3
9JIEMEHTOB BXO/SIINX B €T0 COCTaB, MOJICTH MEXaTPOHHBIX U
POOOTOTEXHUYECKHMX YCTPOMCTB C aBTOMATU3HPOBAHHBIM YIIPAaBICHHEM, B
TOM YHCJIE Ha KOJIECHOM XOJly, & TaK k€ KOHCTPYKIIUH, OCHOBaHHBIX Ha
UCIIOJIb30BAHUU Tepe/iad (B TOM YHCIIE YEPBSIYHBIX U 3y0UaThIX), & TaK XKe
pBIYATOB.

CBETOJIMO/IHBIM MaTPUYHBIN JUCILICH ¢ OO MOICBETKOW Ha KOHTPOJUIEpE
KonuuecTBO mopTOB BBO1a/BBIBOIA HA KOHTPOJUIEpE HE MEHee 6
KonnyectBo kHOMOK He MeHee 4

OO11ee KOJIMYECTBO JIEMEHTOB: HE MeHe 520 IIT., B TOM YHCIIE:

1) mporpaMMupyeMslii 010K yrpaBlIeHUs, KOTOPBII MOXKET paboTaTh
ABTOHOMHO U B TIOTOKOBOM PEKHUME;

2) cepBOMOTOPBI

3) DaT4YHK CUITBI

4) naT4uK paccTOSHUS

5) naT4uK 1BETA

6) akkymynaTopHas OaTapes

7) IlnacTUKOBBIE CTPYKTYPHBIE DJIEMEHTHI, BKITtoYast meppopupoBaHHbIC
ANIEMEHTHI: 0aIKU, KyOUKH, OCH U BaJIbl, COSIMHUTEIHHBIC DIIEMEHTHI K OCSIM
, IIECTEPHU, MpeIHa3HAYCHHBIE TSI CO3/IaHMUS YEPBIYHBIX H 3y0UaThIX
nepeay, COeIMHUTENbHBIE U KPETIeKHBIE DIIEMEHTHI;

7) IlporpamMHOe obecrieyeHre, UCHOIb3yeMOoe A POrpaMMUPOBAHUS
coOMpaeMbIX pOOOTOTEXHUUECKUX MOJIETIeH U YCTPOMCTB, TOCTYITHO JIs
CKayMBaHUs U3 ceTH VHTEepHET




KoanyecTBO eIMHAI IS

npoguiabHoro KonuyecTBo equHun st
KOMILIEKTA npoguibHoro
No Haumenosanue Kparkue npuMepHbIe TEXHHYECKHE XaPAKTEPHCTUKH (0dmeodpasopaTeaibIe lomILieleTa
000py10BaHUs OpraHu3anuu, He (MaJI0KOMILIEKTHbIE
SIBJISTIOILIMECS o0ueodpa3oBaTebHbIE
MaJI0KOMILJIEKTHBIM), OpraHu3auuu), el. u3M.
ell. M3M.

Kommmrext JJIs1 UI3YYCHHA OCHOB 3JICKTPOHUKH U pO6OTOTeXHI/IKI/I

Habop nomkeHn ObITh peAHA3HAYCH JJIs TPOBECHUS YICOHBIX 3aHIATUI IO

QJICKTPOHUKE U CXECMOTCXHUKE C LCJIIbIO U3YUCHUA Hauboee

pacpoCcTpaHEHHOMN JIEMEHTHOM 0a3bl, IPUMEHSIEMO 1JIsi MHKEHEPHO-

TEXHUYCCKOT'O TBOPUCCTBA yHAlIUXCA U p33pa60TKI/I y‘l€6HBIX Moneneﬁ

po6oTtoB. Habop H0omKeH MO3BOIIATH YUaIMMCsl Ha IPAKTHKE OCBOUTH

OCHOBHBIC TCXHOJIOI'HH ITPOCKTUPOBAHUA pO6OTOTCXHI/I‘IeCKI/IX KOMIIIICKCOB

Ha IpuMepe yueOHbIX Mojiene poOOTOB, a TAK)KE U3YYUTh OCHOBHBIE

TCXHUYCCKUC PCHICHHUA B obnactu KI/I6epH€TI/I‘I€CKI/IX " BCTPpanBaCMbIX

CUCTEM.

B cocrtaB komIiekTa JOJIDKCH BXOIUTH Ha60p KOHCTPYKTHUBHBIX 3JICMCHTOB

JUTst COOPKM MaKeTa MaHUTTYJIAIIMOHHOTO Po00Ta, KOMIUIEKT METaNTMYECKUX

O6p330BaTeJIBHBII>'I Ha6op KOHCTPYKTUBHBIX 3JICMCHTOB JJIs1 C60pKI/I MakKeTa MOOMJILHOTO p060Ta u T.II.
10 110 MEXaHUKe, B cocraB komruiekTa BXOIUT HA0OP AIEKTPOHHBIX KOMIIOHEHTOB JIJIsI 1 wr 1 wr

MEXaTPOHUKE U
pOOOTOTEXHUKE

M3Yy4YEHUsI OCHOB DJIEKTPOHUKH U CXEMOTEXHMKH, @ TAKKE KOMILJIEKT
MIPUBOJIOB M JATYUKOB PA3IMYHOIO TUIIA I pa3paboOTKu
POOOTOTEXHUYECKHX KOMITJIEKCOB.

B cocraB koMIUIEKTa TOKHO BXOAUTH: MOTOPBI C SHKOJIEPOM - HE MEHEe
21T, CepBONPUBO/L OOIBILION - HE MEeHee 41T, CEPBONPHUBO/] MaJIbIH - HE
MeHee 21T, HH(paKpacHbIN JaTYUK - HE MEeHee 31T, yIbTPa3ByKOBOM
JaTYUK - HE MEeHee 31UT, TaTYUK TEMIIEpaTypsl - HE MeHee 11T, TaTunukK
OCBEILEHHOCTH - HE MeHee 11T, Habop 3JEKTPOHHBIX KOMIIOHEHTOB
(pe3ucTopbl, KOHAECHCATOPHI, CBETOAHOAbI PA3IMUYHOTO HOMUHAJIA),
KOMIUIEKT MPOBOJOB JiJIsl 0eCraeqHOro NpOTOTUIIMPOBAHHUS, TIaTa
OecraeyHOr0 MPOTOTHUITMPOBAHUS, AKKYMYJISTOP U 3apsiIHOE YCTPOICTBO, .
B cocraB KOMIUIEKTa TOKEH BXOIUTH TPOrPaAMMHUPYEMBIN KOHTPOJUIED,
nporpammupyemsiii B cpesie Arduino IDE unu ananoruyssix cBo00HO
pacnpocTpaHsieMbIX cpefax pazpaboTku. [Iporpammupyemslii KOHTpOILIED
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Kpatkune npumepHbie TeXHU4YECKHe XapAKTEPHCTHKH

KoauuecTBo exnnun st
npoguiabHoro
KOMILIeKTa
(o0meoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIMECS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

KosnuyecTBo eIuHUI 1150
npoguibHoro
KOMILIEKTAa
(MaJIOKOMILJIEKTHbIE
o01eodpa3oBaTelbHbIE
OpraHu3auuu), el. u3M.

JOJKEeH 00J1aaTh MOPTaMu JIJIsl HOJKITIOYEHHS IM(PPOBBIX U aHATIOTOBBIX
ycrpoiict, uatepdeiicamu TTL, USART, 12C, SPI, Ethernet, Bluetooth wu
WiFi.

B cocraB komruiekTa 10KEH BXOIUTh MOAY/Ih TEXHHUYECKOTO 3PEHUS,
MIPEICTABIISAIONINI cOO0M BRIYUCIUTEIHLHOE YCTPOMCTBO CO BCTPOSHHBIM
MHUKPOIIPOIIECCOPOM (KOJI-BO SIZIEP - HE MeHee 411IT, YacToTa s/ipa HE MEHee
1.2 I'Tu, o6sem O3V - He menee 512M06, 00beM BCTPOCHHOM ITaMSTH - HE
MmeHee 81'0), HHTErprpOBaHHON KaMepoi (MaKCUMaIIbHOE pa3pelieHue
BUJICOTIOTOKA, NepenaBaeMoro no untepdeiicy USB - ne menee 2592x1944
€/1.) M1 ONTUYECKON cucTeMoil. MoyJib TEXHUUECKOTO 3PEHUSI JOJIKEH
00J1a/1aTh COBMECTUMOCTBIO C PA3TUYHBIMU MPOTPAMMHUPYEMBIMU
KOHTpoJuiepamu ¢ nomorisio uarepgeiicos - TTL, UART, 12C, SPI,
Ethernet. Moaynb TEXHHYECKOTO 3PEHHUSI TOKEH UMETh BCTPOSHHOE
porpaMMHOe o0ecIiedeHre Ha OCHOBE OIEpalMOHHON cucTeMbl Linux,
MO3BOJISIFOIIEE OCYIIECTBISATH HACTPOMKY CHCTEMBI MAIIIMHHOTO O0yUeHUs
rapaMeTpoOB HEMPOHHBIX ceTel /sl OOHAPYKEHUS 00BEKTOB, ONPEICICHUS
WX MMapaMeTpoB U JalbHEHIIeH HIeHTU(DUKALINH.

KomrmiekT nomken obecneynBaTh BO3MOKHOCTh U3YUYEHHSI OCHOB
pa3paboTKu MPOrPaMMHBIX U alllapaTHBIX KOMILJIEKCOB HHKEHEPHBIX
cucteM, pemeHuii B chepe "MuTepHeT Bemieit", a Takke peleHunit B 001acTi
POOOTOTEXHUKH, NUCKYCCTBEHHOTO MHTEIIEKTA M MAITUHHOTO O0YYEeHHS.

11.

UYersipéxoceBoi
y4eOHBIi poOoT-
MaHHMITYJISATOP C
MOAYJIbHBIMU CMCHHBIMU
HacaJIKaMu

VY4eOHbIil poOOT-MaHUITYJIATOP MpEIHA3HAYEH JIJIsl OCBOCHUS
00y4aroImuMHUCs OCHOB POOOTOTEXHUKH, JUISI TOJITOTOBKH 00YUaIOIIUXCS K
BHEJPEHUIO U MOCIEAYIOLIEMY UCIIOJIb30BAHUIO pOOOTOB B MPOMBIIIJIEHHOM
IIPOU3BOJICTBE.

KomnnuecTBo oceil poOboTa MaHUITYJIATOpA - YETHIPE.

IlepemenieHne MHCTPYMEHTA B IPOCTPAHCTBE IO TPEM OCSIM JIOJIKHO
YHOPaBJIATHECA IIAaroOBbIMH ABUTATCIISIMU. HaprDKeHI/Ie IIMTAaHUA IIIarOBbIX

1 mrT.

1 mrT.
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Kpatkune npumepHbie TeXHU4YECKHe XapAKTEPHCTHKH
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KOMILIeKTa
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OpraHu3anmm, He
SIBJISTIOILIMECS
MaJI0KOMILJIEKTHBIM),
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npoguibHoro
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(MaJIOKOMILJIEKTHbIE
o01eodpa3oBaTelbHbIE
OpraHu3auuu), el. u3M.

nBuraresieil He oonee 12 B.

CepBojBHTATEINIb YETBEPTON OCH JIOJDKEH 00ECTIIeUnBaTh TOBOPOT
UHCTPYMEHTA.

VYo n1oBopoTa MaHUITYJIATOPAa HA OCHOBAaHUH BOKPYT BEPTHKAIBHON OCH HE
Menee 180 rpaaycos.

Jliig onpesiesieHus MOJI0KEHUSI MaHUITYJISITOpa IPU IIOBOPOTE BOKPYT
BEPTUKAJIBLHON OCH JIOJIKEH MCII0JIb30BaThCS IHKOJIED.

VYroa noBopoTa 3aHEro mieya MaHUIyssTopa He MeHee 90 rpaycos.

VYo noBOpOTa NepeHero mieya Manumyisropa He meree 100 rpaaycos.
Jlig onpeiesieHus OJI0KEHUS 3aTHET0 U MIEPEIHEr0 IIeY MaHUIYJIsITOpa
JOJKEH MCII0JIb30BaThCs THPOCKOI. YTO0JI IOBOPOTA IO YETBEPTOM OCH He
menee 180 rpamaycos.

JlokHa OBITH BO3MOXKHOCTH OCHAIIIEHUS] CMEHHBIMU HacaJKaMH (Harpumep,
JepaTelb KapaHjaaia Uiy ¢ioMacTtepa, IpUcocKa ¢ CEpBOJIBUraTeNEM,
MEXaHMUYECKOE 3aXBaTHOE YCTPONCTBO C CEPBOJBUTATENIEM, YCTPONCTBO IS
J1a3epHON IPaBUPOBKYU WM yCTporcTBO 171 3D-nevarn).

JlokHa OBITH BO3MOXKHOCTD MOJKIFOUEHUS JIOTIOJIHUTENbHBIX YCTPOHCTB
(Hampumep, TpaHCIIOpTEPa, pesbca A nepeMenieHus podoTa, myabTa
YIPaBJIEHUS THUIA JPKONCTHK, KAMEPHI MAIIMHHOTO 3PEHHUS, OITHYECKOTO
JaT4nKa, MOJyJisl OECIPOBOIHOTO JIOCTYIIA.

Po0oT-MaHUIyIATOp TOJIKEH 00ecTieunBaTh epeMeleHle Haca k1 B
MIPOCTPAHCTBE, aKTUBALIMIO HACA/IKH, BO3MOXHOCTh MOJyYEHUS! CUTHAJIOB OT
KaMephbl U JaTYUKOB, BO3MOYKHOCTD YIIPABJIEHUS 1OTOJHUTEIbHBIMU
YCTPOMCTBAMU.

Marepuan kopmyca — amoMuHui. J[nametp paboueit 30151 (6e3 yuera
HaBECHOT0 MHCTPYMEHTA U ueTBepToit ocu) He MeHee 320 mm. UnTepdetic
noakiarouenus — USB.

JlomKeH nMeTh BO3MOKHOCTh aBTOHOMHOM pabO0Thl U BHELITHETO
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OpraHu3auuu), el. u3M.

YIpaBIECHUS.

YrpaBisomuid KOHTPOJUIEp AOKEH OBITh COBMECTUM CO cpeoit Arduino.
YpapisoOmui KOHTPOJJIEP COBMECTUM CO CPENOM IIPOrPaMMHUPOBAHUS
Scratch, u s3p1koM porpammupoBanus C.

JlokeH obecnieunBaTh MOBOPOT IO IEPBBIM TPEM OCSM B 3aJIlaHHBIN Yol U
Ha 3aJIaHHBIN yroJI, IOBOPOT 110 YETBEPTON OCH HA 3aJaHHBINA yroOJI,
IBUKEHME B KoopauHathl X, Y, Z, IepeMelleHUe Ha 3alaHHOE PaCCTOSHUE
1o KoopauHaraMm X, Y, Z, nepefady AaHHBIX O TEKYILEM ITOJI0KEHUH YTJIOB,
nepenady AaHHBIX O TEKYLIMX KOOpAUHATaX MHCTPYMEHTA.

JlomkeH nmoaepKuBaTh NEPEMELIEHUE B IEKaPTOBBIX KOOPAMHATAX U YIilax
IIOBOPOTA OCEH, C 3aaHHON CKOPOCTBIO U YCKOPEHUEM.

Tunsl nepeMenieHnii B 1eKapTOBbIX KOOpAUHATAX: ABH)KEHUE IO
TPAcKTOPHUH, IBUKEHUE 10 MPIMON MEKIY ABYMsI TOUKaMH,
MIepenphIriBaHue U3 TOYKU U TOUKY (IEPEHOC OOBEKTA).

12.

O6pazoBaTenbHBIN HAOOP

IUTSL U3yUCHHSI
MHOTOKOMITOHCHTHBIX
POOOTOTEXHUUECKUX
CUCTEM U
MaHHITYJISIUOHHBIX
poboToB

OO0pa3oBaTesbHbIM KOMIUIEKT 10JIKEH ObITh MTpeIHa3HaueH JUIsl H3Y4YeHUs
POOOTOTEXHUUYECKUX TEXHOJOTUH, OCHOB MH(POPMAIIMOHHBIX TEXHOJIOTUN U
TE€XHOJIOTUI MPOMBIIUIEHHOW aBTOMAaTU3al1H, a TAKKE TEXHOJIOTUI
MPOTOTUITUPOBAHMS U AJJIUTUBHOTO POU3BOICTBA.

B cocTaB KOMIIIEKTA JOKHO BXOJUTH:

1) UnTennexTyanbHblii cCEpBOMOAYIb C MHTETPUPOBAHHOM crCcTEMOM
yIIpaBJIEHUs], TO3BOJISIONIEH OOBETUHATD CEPBOMOIYIHU APYT C APYTOM IO
MoCcJIeI0BaTeNbHOMY UHTEpQEICY - HE MeHee O1IT;

2) PoGoTOTEXHUYECKUI KOHTPOJUIEP MOAYJIBHOTO TUIIA, PEACTABISAIOIINI
co00i1 OAHOIIATHBIN MUKPOKOMIBIOTED C ONEpPallMOHHON cucTeMoil Linux,
00BbETUHEHHBIN ¢ epUPEepUITHBIM KOHTPOJIJIEPOM C TIOMOIIBIO MJIaThI
pacirpenus. POO0TOTEXHUUECKHI KOHTPOJUIEP TOJIKEH YAOBIETBOPATH
TEXHUYECKUM XapaKTEPUCTHKaM: KOJI-BO SII€P BCTPOECHHOIO
MHKPOKOMITBIOTEPA - HE MEHEE 4, TAaKTOBas 4acToTa siapa - He MmeHee 1,2

1 mrT.

1 mT.
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o01meoOpa3oBaTebHbIE
OpraHu3auuu), el. u3M.

I'Tu, o6bem O3Y - He meree 512 MO, Hanmmuue unrepdericos - SPI, 12C,
12S, TTL, UART, PWM, ntudpoBbie 1 aHATOTOBBIE MIOPTHI IS
MOJIKJIFOUEHUS BHEIIHUX YCTPOKUCTB, a Takke WiFi unu Bluetooth mis
KOMMYHMKAIUU CO BHEIIHUMHU ycTpoiicTBaMu. PoOoTOoTeXHHUECKU
KOHTPOJUIEP OJDKEH 00eclieunBaTh BO3MOKHOCTD IPOTPaMMUPOBAHUS C
oMoIIbIo cpeAcTB s1361k0B C/C++, Python n cBoO01HO pacmpocTpaHsIeMoit
cpeab! Arduino IDE, a Taxoke ynpaBieHHst MOAETSIMA POOOTOTEXHUYECKUX
CUCTEM C TToMoIIbI0 cpeasl ROS.

3) BrruncnuTenbHbli MOAYJIb CO BCTPOEHHBIM MUKPOKOHTPOJUIEPOM - HE
MeHee 1 mT. BerancnurenbHbIi MOy b TOIDKEH 00J1aaTh BCTPOCHHBIMA
1UGPOBBIMU NIOPTAMU - HE MeHee 121IT U aHaJI0rOBBIMU OPTAMU- HE MEHEE
12mT. BeraucauTensHbIN MOTYIb TOJDKEH 00J1a/1aTh BCTPOSHHBIM MOJTYJIEM
6ecripoBoiHOM cBsi3u THIa Bluetooth u WiFi qyis co3nanus anmapatHo-
MPOrpaMMHBIX pelIeHuH 1 "yMHBIX/CMapT"-yCTPOMCTB JIIsl pa3paboTKU
pewennii "MHTepHeT Bemen".

BoruncnuTenbHbIi MOAYJIb T0JKEH 0071a/1aTh COBMECTUMOCTBIO C
nepudepuiHbIMU IIIATaMuU A7 noAKIoueHus K cetu Ethernet u
ITOAKJIIOYEHUS] BHEIIHEW CUIIOBOM HATPY3KH.

4) Moaynb TEXHUYECKOTO 3pEHUs, IPEICTABISAIONINNA COO0H yCTpOICTBO Ha
0a3e BBIYMCIIUTEIHHOIO MUKPOKOHTPOJUIEPA U UHTEITPUPOBAHHOM KaMephl,
obecrieynBarolee pacno3HaBaHue MPOCTEHIINX H300paKeHUH Ha MOJTyJie 3a
CYeT COOCTBEHHBIX BBIUMCIUTEIHHBIX BO3MOXKHOCTEH - HE MeHee 11IT;
Moayiab TeXHUYECKOTO 3pEeHuUs 10JKeH 00ecrieunBaTh BO3MOKHOCTh
OCYIIECTBJISITh HACTPOUKY IKCTIO3UIMH, Oastanca 6enoro, HSV
COCTABJISIOLINX, IO OOHApYKUBAaeMOM 001acT N300pakeHHs,
OKpPYIJIOCTH OOHapyXKUBaeMoU 00J1acTH U300pakeHNUs, TIOJI0KEHUE
oOHapyKUBaeMbIX 00J1aCTe OTHOCUTENBHO JIPYT Apyra

Moynib TEXHUYECKOTO 3pEHHMsI TOJKEH UMETh BCTPOEHHBIE HHTEP(ENCHI -
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SPI, UART, 12C unu TTL nis KOMMyHUKALUK APYT C IPYTOM HIIH
BHEUIHUMH YCTPOMCTBaMH.

5) KommieKT KOHCTPYKTHUBHBIX 3JIEMEHTOB U3 MeTalljia Jijisl COOPKHU MOAEIU
MaHUIYJSTOPOB - HE MEeHee l1T;

6) KomIuiekT a1eMeHTOB AJi1 COOPKY BaKyyMHOT'O 3aXBaTa - HEe MeHee 11IT.
O06pazoBaTebHBIN POOOTOTEXHUUECKHI KOMIUIEKT JOKEH COJEPKATh
Habop OMOIMOTEK TPEXMEPHBIX MOJIEeH sl MPOTOTUITUPOBAHUS MOJIEen
MOOWIJIBHBIX ¥ MAaHUITYJIIIMOHHBIX pOOOTOB pa3aMyHOro THIA. B coctas
KOMIUIEKTA JIOJDKHBI BXOJUTh HHCTPYKIIMH U METOJIMYECKUE YKa3aHHUsI 110
pa3paboTKe TPEXMEPHBIX MOJIeJIeH MOOMIILHBIX POOOTOB,
MaHUMYJSIUOHHBIX POOOTOB C PAa3TUYHBIMU THIIAMHU KHHEMATUKH (yrJI0Bas
KMHEMAaTHKa, IUIOCKO-TapaiielbHasi KHHEMaTHKa, eJIbTa-KUHEMAaTHKa,
SCARA wiu pelyakHasi KWHeMaTuka, niaargopma Ctroapra H T.I1.).
O06pazoBaTenbHBIN POOOTOTEXHUUECKHUI KOMIUIEKT JOKEH COJIEPKATh
MHCTPYKIIHHU IO IPOEKTUPOBAHUIO pOOOTOB, MHCTPYKIIMU U METOIUKU
OCYILIECTBIICHUS MH)KEHEPHBIX pAacue€TOB MPU MPOEKTUPOBAHUH (pacyeThl
Harpy3kyd 1 MOMEHTOB, pac4eT MOIIHOCTH ITPUBOJIOB, pacueT apaMeTpoB
KMHEMATUKH U T.I1.), THCTPYKIIMH 10 pa3paboTKe CUCTEM YIPABIICHUS U
IIPOrpaMMHOTI0 0OecreueHus JUIsl yrpaBiieH!s] poOOTaMH, HHCTPYKIIUU U
METOJIMKH IO pa3pabOTKe CUCTEM YIPABIEHUS C dJIEMEHTAMU
MCKYCCTBEHHOT'O MHTEJJIEKTa U MAIIMHHOTO O0yYEeHHUS.

Komnb

I0TepHOoe 000pYy/10BaHUE

13.

HoytOyx

dopm-pakTop: HOYTOYK;

XKectkas, HeoTKIIIOUaeMas KlaBUaTypa: HaJu4due;
Pycckas packiagka KiaBuaTyphbl: HAIUUUE;
Jnaronane skpaHa: He MeHee 15,6 qoiMOoB;
Pa3pemenune skpana: He MeHee 1920x1080 nukceneit;

1 mT.

1 mT.
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KonnuectBo simep npoiieccopa: He MeHee 4;

KonnyecTBo NOTOKOB: HE MeHee §;

bazoBas TaktoBas yactoTa npoueccopa: He menee 1 ['Tw;
MakcumanbHasi TAKTOBas 4aCcTOTa mpoleccopa: He menee 2,5 I'T';
Kam-namsarte mporeccopa: He MeHee 6 MOaiit;

O0beM yCTaHOBIIEHHOM ONEepaTUBHOM MaMsTH: HE MeHee 8 ['0aiiT;
O6beM noaaepKUBaeMOM ONepaTUBHOMN MaMsATH (7151 BO3MOKHOCTH
pacmpenus): He MmeHee 24 ['0aiT;

O6mnem Hakomnurenns SSD: He menee 240 1'0aiit;

Bpewmst aBToHOMHO# paboOThI OT OaTapen: He MeHee 6 JacoB;

Bec HoyTOyKa ¢ ycTaHOBJIEHHBIM aKKyMyJIsiTopoM: He Oonee 1,8 Kr;
Buemnuit unrepgeiic USB crannapra He Hibke 3.0: HEe MeHee Tpex
CBOOOIHBIX;

Buemnuit unrepgeiic LAN (ucnonb3oBaHue NEpexX0JHUKOB HE
IPESYCMOTPEHO): HAINYHE;

Hanuuune monyneit u uatepdeiicoB (MCIonb30BaHUE MEPEXOTHUKOB HE
npenycmorpero): VGA, HDMI;

becripoBognas cBsa3p Wi-Fi: Hanuune ¢ nonnepxkkoit crangapra IEEE
802.11n unu coBpeMeHHee;

Web-kamepa: Hanuuue;

Manunynsatop "Mbllb": HATNYKE;

[IpenycranoBneHHas onepaoHHas CHCTeMa ¢ rpaduuecKuM
M0JIb30BaTEILCKUM HHTEpdeiicom, obecrieunBatomnias paboTy
pacnpocTpaHEHHBIX 00Pa30BaATEIbHBIX M OOIIECUCTEMHBIX MPUIIOKEHHN:
HaJu4ue.

14.

Tenexka-XpaHWIHIIE
HOYTOYKOB

THI KOPITyca: METa;

BO3MOXKHOCTH 0€30I1aCHOI0 3alMUIICHHOT'O 3aMKOM XPaHCHU A HOYT6YKOBI

HaJIM4YHe;

1 mT.

1 mT.




HauMeHnoBaHue
000py10BaHUs

Kpatkune npumepHbie TeXHU4YECKHe XapAKTEPHCTHKH

KoauuecTBo exnnun st
npoguiabHoro
KOMILIeKTa
(o0meoOpa3oBaTebHbIE
OpraHu3anmm, He
SIBJISTIOILIMECS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

KosnuyecTBo eIuHUI 1150
npoguibHoro
KOMILIEKTAa
(MaJIOKOMILJIEKTHbIE
o01eodpa3oBaTelbHbIE
OpraHu3auuu), el. u3M.

BO3MOXKHOCTb 3apsiIKM HOYTOYKOB: HaJTM4Ke, OIJIepKKa HOYTOYKOB U3
KOMILJIEKTa MOCTaBKU;

Hanuuue poyrepa Wi-Fi crannapra 802.11n unu coBpemennee: 1 mr.
MOJ/IEPKKA HOYTOYKOB U3 KOMIJIEKTA MTOCTaBKH;

KOJMYECTBO HOYTOYKOB: OT 6 MITYK, MOJJIEPKKAa HOYTOYKOB U3 KOMILIEKTa
MOCTaBKH;

Hanpspkenne nuranus: 220B\5011;

[ToTpebnsiemast MmoutHOCTH, BT (Makcumym): 2500;

[ToTpebnsemslii Tok, A (Makcumym): 12;

JUIvHa MIHYpa JIEKTPONUTAHUSL: OT 2,5 METpa;

3amuTa OT nepeHanpsHKEeHUs, KOPOTKOTO 3aMbIKAHUS: HATTUUKE;
Koneca i nepeBUKeHUs: C TOPMO30M: HaJIMUHE.




