MPUMEPHBI NEPEYEHDb

OBOPYIOBAHUSI, PACXOIHBIX MATEPHUAJIOB, CPEACTB OBYYEHUA U BOCIIMTAHUA V1A CO3JAHUSA U
OBECHEYEHUS ®YHKIMOHUPOBAHUA HEHTPOB OBPA3OBAHUSI ECTECTBEHHO-HAYYHOH U
TEXHOJOI'MYECKOU HAITPABJIEHHOCTEHU «TOYKA POCTA» B OBIIEOBPA30OBATEJIBHBIX OPI'TAHU3ALIUAX,

CTAHJAPTHBIA KOMILJIEKT

PACIIOJIO)KEHHBIX B CEJIbCKOM MECTHOCTHU U MAJIBIX T'OPOJIAX

TABJIAIIA Nel

HaumenoBanue
000py10BaHust

KpaTKne NPUMEPHBLIE TEXHUYECCKHE XaPAKTCPUCTUKH

KosmyecTBo equHuL 1151
0011e00pa3oBaTebHbBIX
OpraHu3anuii, He
SIBJISIIOIMXCS

MaJIOKOMIIVICKTHBIMHU, €/]1.

HU3M.

KoanyecTBo eqmHAI 115
001Ie00pa3oBaTeIbHbIX
OpraHu3anuii, IBJASTIOUIUXCS
MAaJIOKOMILUIEKTHBIMH, €]I.
H3M.

ECTeCTBeHHOHaquaﬂ HallpaBJC€HHOCTb

1.

OO0uree odopynoBanme (pusnka, XuMusi, 0MOJIOTUs1)

1.1.

[Mudposas
nabopaTopus

yueHndeckas (pusuka,
XUMHUS, OUOIIOTHS)

[{u¢poBoii AATYUK NEKTPONPOBOIHOCTH

[udposoit natunk pH

[Mu¢poBoii AATYUK MTOJIOKEHUS

[Tudposoii gaTyuk TeMnepaTypbl

[udposoit gaTunk abCOTOTHOTO JaBICHUS

[udposoii ocrmnnorpadpuueckuil 1aT4nK

Becsl anextponnblie yueOHbie 200 T

Muxkpockor: udpoBoi WM onTHUecKuil ¢ yBenrnueHueM ot 80 X
Habop nns n3rotoBieHuss MUKpoOIpenapaToB

Muxponpenapats! (Ha60p)

CoeauHUTEIBHBIE TPOBO/IA, IPOIPAMMHOE 00ECIIEUEHHE, METOINYECKIE
YKa3aHHUs

KOMIUIEKT COITYTCTBYIOIIUX 3JIEMEHTOB ISl OIBITOB I10 MEXAHUKE
KOMIIJIEKT COITYTCTBYIOIIUX JIEMEHTOB JJIs OIIBITOB 110 MOJIEKYJIIPHOM

3 mIT.

2 IIT.




HaumenoBanmue
000py10BaHust

KpaTkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIOILMXCS

MaJOKOMIIVICKTHBIMH, €.

HU3M.

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX
OpraHu3anmii, IBJISTIOUIUXCS
MAaJIOKOMILIEKTHBIMM, €]I.
U3M.

dusuke

KOMIUIEKT  COIIYTCTBYIOIIUX
JIIEKTPOTUTHAMUKE

KOMIUIEKT COITYTCTBYIOILIHMX JIEMEHTOB ISl OIIBITOB 110 OIITHKE

9JICMCHTOB JJIsL OIIBITOB

8 (0)

1.2.

Kommuiekr mnocynel u
000pyI0BaHUS JUISL
YUEHUYECKUX  OIBITOB
(pusuka, XUMHS,
Ouosorus).

HITatuB 1a00paTOPHBIA XUMUYECKUN

Hab6op vamiex [Tetpu

Habop nHCTpyMEHTOB IpenapoBaIbHBIX

Jloxka Juis COKUTaHUS BEUIECTB

Crynka dapdopoBast ¢ TECTHKOM

HaGop 6aHoK 1t XpaHeHus TBepAbIX peakTuBoB (30 — 50 mu)
Habop ckistHOK ((pi1akoHOB) JUTsl XpaHEHHs pACTBOPOB PEAKTHBOB
Ha6op npubopoxk (ITX-14, I1X-16)

[Tpubop 11 nosydeHus razon

CnuproBka

I'oprouee i ciUpTOBOK

OunpTpoBanbHas Oymara (50 mT.)

Konba xonnueckas

[Tanouka cTekyisHHASA (C pe3MHOBBIM HAKOHEYHHKOM )
Yameuka /7151 BRITApUBaHUS (BBITAPUTEIbHAS YaIIeuKa)
MepHbIii TUIUHAP (TTACTUKOBBINA)

Boponka crexisiHHas (Masiasi)

Crakan crexnsHHBIH (100 M)

["a3o0TBO/IHAs TpyOKa

BHOJIOI'UA

2.1.

Komiiekt
IperaparoB
JIEMOHCTPALIMOHHBII

BJIQXKHBIX

Ha3HA4YCHHE: IEMOHCTPALMOHHOE,
MaTepuas KOHTEMHepa: IIIACTHK,
repMETUYHAsL KPBILIKA: HAJINYUE,
KpEIJIEHUE DKCIIOHATa: HAaJIu4He,
KOHCEPBUPYIOIIIEE BEIIECTBO: HAIMYHE,
HAaKJICHKa C HANMEHOBAHUEM: HAJIMYUE.

1 mrT.

1 mrT.




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
HaumeHnoBanue OpraHu3aumii, He
KpaTkue npuMepHble TeXHHYECKHE XapaKTePUCTHKH
o0opynoBaHus SIBJISIOILMXCS
MaJIOKOMILIEKTHBIMH, e/1.

HU3M.

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX
OpraHu3anmii, IBJISTIOUIUXCS
MAaJIOKOMILIEKTHBIMM, €]I.
U3M.

He MeHee 10 mpemnapaToB U3 NPUBEICHHOTO HUXKE CIIHUCKA:
Bnaxxusrii npemapar "be33yoka"
Bnaxuslii npenapar "'agoka”
Brnaxusiii npenapat "BrHyTpeHHee cTpoeHre OpIoOXOHOTOro MOJUTIOCKa"
Bnaxuslii npenapar "BHyTpeHHee cTpoeHnEe KpPbIChHI"
Brnaxusiit npenapar "BHyTpeHHee cTpoeHue JIATYIIKH
Bnaxuslii npenapar "BHyTpeHHee cTpoeHne nTUIb!"
Brnaxusiit npenapar "BuyTpeHHee cTpoeHue poiObI"
Bnaxusiit npenapar "Kapacp"
Brnaxusiit npenapar "Kopenb 6060Boro pactenus ¢ KixyoeHbkamu'"
Bnaxusit npenapar "Kpeserka"
Bnaxusiit npenapat "Hepenga"
JIAXKHBIU npenapar "PazBuTue KOCTUCTON PBIObI
B HP 6 n
Bnaxwusiil npenapat "Pa3Butue kypuub!"
Bnaxwusiii npenapar "Cundomenyza”
Brnaxssiit npenapar "Tputon"
Bnaxxnsrit npenapar "Uepenaxa 6onotHas"
Bnaxxns1it npenapar "Yx"
Brnaxssiil npenapar "SAmepuna”

Ha3znauenue: neMOHCTpallMOHHOE,

OCHOBA JIs1 KpeIJICHUs: TepOapHbIil JIUCT,

CIIMCOK 3KCIIOHATOB: HAJIM4YKeE

He MeHee § repbapueB U3 MPUBEIEHHOTO HIDKE crucka: HazHaueHue:
JEMOHCTPALIMOHHOE,

OCHOBA JUIsl KpeTJICHUs: TepOapHbIil JIUCT, 1 . 1 .
CIIMCOK 3KCIIOHATOB: HAaJIM4YKe

He MeHee § repOapueB U3 MPUBEACHHOTO HIDKE CIHUCKA:
['epbapuii "JlepeBbst U KycTapHUKH"

['epOapuii "Iukopactyiiue pacTeHus"

I'epGapwuii "KopmoBbie pactenus"

Kowmmnekt  repbapues
JIEMOHCTPALIMOHHBII




HaumenoBanmue
000py10BaHust

KpaTkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIOILMXCS

MaJOKOMIIVICKTHBIMH, €.

HU3M.

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX
OpraHu3anmii, IBJISTIOUIUXCS
MAaJIOKOMILIEKTHBIMM, €]I.
U3M.

I'ep6apwuii "KynbTypHble pacTeHus"

I'epGapuii "JlekapcTBeHHBIC pacTeHUS"
I'epGapuii "MenonocHble pacTeHus"

I'epGapwuii "Mopdosiorus pacreHuit"

['epbapuii "OcHOBHBIE IPYMIIBI pacTeHUI"
I'epGapuii "Pacturenbhble coobmecTra'
['epGapuii "CenbCKOX035IICTBEHHBIE pacTeHUS"
I'epGapuii "SAnoButsie pacTeHus"

['epbapuii K Kypcy OCHOB 1O 001Ie# Ononoruu

2.3.

KoMmiekT  KoJuteKumii
JIEMOHCTPALIMOHHBII
(mo  pa3HBIM  TeMaM
Kypca OUoI0THN)

Ha3znauenue: neMOHCTpallMOHHOE,

OCHOBA JJIsl KPEIUICHHUS: HATYKE,

HaKJICHKU C HAUMEHOBAaHUEM: HAJINYHE

He MeHee 10 KoyeKIuii U3 MPUBEICHHOTO HIKE CIUCKA!
Komneknus "I'onocemenHsie pacteHus"
Konnekuust "Oburarenu Mopckoro qHa"
Konnexkuus "Ilaneontonornyeckas”
Komnexkuust "IlpeacraBurenu  oTpsIoB
HAaCcEeKOMBIX: HE MeHee 4

Komnexuus "IIpumeps! 3alIUTHBIX IPUCIIOCOOICHUN Y HACEKOMBIX "
Komneknuss  "llpucmocoObutenbHple  W3MEHEHHS B~ KOHEYHOCTSIX
HaCEeKOMBbIX "

Konnekuus "Pa3BuTre HaCEKOMBIX C HEMOJIHBIM IIpeBpalieHreM"
Konnekuus "Pa3BuTre HaCEKOMBIX € IIOJHBIM MTPEBPALLEHUEM "
Komneknug "Pa3Butne nmeHus"

Konnexkuus "Pa3zBurue 6abouku”

Komnexnus "PakoBHHBI MOIIFOCKOB"

Konnexkuus "CemeiictBa 6a60uex"

Konnekuus "CemelicTBa xyKkoB"

Koynexmnus "Cemena u mwioasr"

Komneknus "®@opma COXpaHHOCTH UCKOMAEMbIX paCTEHUHN U KUBOTHBIX"

HAaCEeKOMBIX"  KOJIHYECTBO

1 mT.

1 .




HaumenoBanmue
000py10BaHust

KpaTkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIOILMXCS

MaJOKOMIIVICKTHBIMH, €.

HU3M.

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX
OpraHu3anmii, IBJISTIOUIUXCS
MAaJIOKOMILIEKTHBIMM, €]I.
U3M.

Habop naneonronorunueckux Haxonok "lIpoucxoxaeHue yenopeka”
KOJIMYECTBO MOJEJIEN: He MeHee 14

XUMUA

3.1.

JleMOHCTpalnoHHOE
obopynoBaHue

CocTaB KOMIUIEKTA:

Cronuk nogbemubiii HazHauenue: coopka yueOHBIX yCTaHOBOK,
pasmep crosemHUIbL: He MeHee 200%200 mwm,
IUTaBHBIN TIOJIBEM C TOMOIIBIO BUHTA: HATUYHE
IITaTtus JIEMOHCTPALIMOHHBII XUMHUYECKHH:
JEMOHCTpaIHs MPUOOPOB U YCTAaHOBOK,

OTI0pa, CTEPIKHH, JIANTKHA, MY(PTHI, KOJIbIIA: HAINYHE,
BO3MO>KHOCTh 3aKPEIUICHHUS AJIEMEHTOB Ha Pa3jIN4HOM BHICOTE: HAJIHUKE
AnmapaT IS TPOBENCHHSI XUMHUYECKHMX peaknuii: Hasnauenue:
JEMOHCTpAIIHsI XUMUYECKUX PEaKIui,

MOTJIOTUTEIND MAapOB U T'a30B: HATTUYHE,

MaTepHai KoJObl: CTEKIO

Habop asnst anexTponmsa 1eMoHCTpalnoHHbIi: HazHauenue: n3ydenue
3aKOHOB 3JIEKTPOJIN3a, COOpKa MOJIENN aKKyMYJIATOPa,

€MKOCTh: HAJIN4HeE,

AIIEKTPObI: HAJTMUUE
KommiekT  MepHbIX KO0
JIEMOHCTPaIlMOHHBIE OMBITHI,
00beM k0110: oT 100 Mt ;o 2000 M,

KOJIMUECTBO K010: He MeHee 10 miT.,

MaTepuai Koji0: CTeKIIO

Ha6op ¢uakonos (250 — 300 mu1 a1 XpaHeHUs! paCTBOPOB PEAKTHBOB).
Ha3nauenue: xpaHeHHE pacTBOPOB PEAKTHBOB,

KoJIn4ecTBO (prrakoHOB: HEe MeHee 10 mT.,

MaTepuai (pIakoOHOB: CTEKJIO

npoOKa: HaTHnIue
[Tpubop s

Hasnauenue:

MAaJIOTo obbeMa; Hasznaueunue:

OIBITOB MO XUMUHU C  BJICKTPUYCCKHUM  TOKOM

1 mT.

1 .




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX

Ne Haumerosanue Kparkue npuMepHble TeXHUYECKHE XaPAKTEPHUCTHUKH OpraHusauni, ne OpraHM3alui, ABIAIOLIHNXCSH
060py1103amm ABJIAIOIIUXCHA
MAJIOKOMILIEKTHBIMH, €. MaJOKOMIUICEKTHBIMH, €/1.
H3M. HU3M.
(;1abopaTopHBIii)
[Tpubop 114 WiUTIOCTpaLIMK 3aKOHA COXPAHEHUSI MAaCcChl BELLIECTB: COCY/
Jlannonpra: HanUuue,
poOKa: HaJlIuvue,
TUI IpUOOopa: AeMOHCTPALIMOHHBIN
JenurenbHast BopoHka: HasHauenue: pa3zneneHue JByX *KHUIKOCTEH 10
IJIOTHOCTH,
MaTepuanl BOPOHKH: CTEKIIO
YcTaHoBKa /715 IEPErOHKH BellecTB: HazHaueHue: neMoHcTpaus
OUYMCTKHU BELIECTBA, IEPETOHKA,
KOJIOBI, XOJIOVIILHUK /ISl OXJIQXKICHHS, AJUTOHXK, IIPOoOKa: HAIN4ue,
JUTMHA YCTaHOBKH: HE MeHee 550 Mmm
[Tpubop /Ui MoydeHUs ra30B: HA3HAUYCHUE: MTOJTyUYEeHUE Ta30B B MaJIbIX
KOJIMYECTBAX,
COCTaB KOMIUIEKTA: HE MEHee 6 TpeIMeTOB
bansa koMOuHMpoBaHHas 1abopaTopHasi: baHs BoisHas: HalIU4ueE,
KOJIbIIa CMEHHBIE C OTBEPCTUAMH Pa3HOIO AMAMETpA: HAMYHE,
IUTMTKA 3JIEKTPUYECKas: HaIUuue
®dapdopoBas cTynka ¢ nectukoM: HazHaueHue: 11 pa3MenbueHUs
KPYIHBIX (ppakiyii BEIIECTB U MPUTOTOBJICHUS MOPOLIKOBBIX CMECe
Kommnext repmomerpos (0 — 100 C; 0 — 360 C)
CocraB KOMIUIEKTA:
Habop «Kucnots» (a30THas1, cepHas, coisiHast, opTodochopHas)
Habop «I'mmpoxcumsl» (Tmapokcun Oapusi, THUIPOKCHUI  KaJus,
KoMILIeKT xunaeckux | TAPOKCHI KabIHs, THAPOKCH] HATpUA)
3.2. Habop «Oxcunmpl MeTaisioBy (aTFOMUHUST OKCHT, Oapust OKCHJI, Keie3a I . I mr.

PCaKTUBOB

(IIT) okcw, kabys okcua, Maraus okcu, Mmeau (I11) okcua, nuHKa
OKCH]T)

Habop «lllenouHbie U MIeT0YHO3EMENbHBIE METAIUTB (JINTUN, HATPUH,
KaJIbIU)




HaumenoBanmue
000py10BaHust

KpaTkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX
OpraHu3aumii, He
SIBJISIOILMXCS

MaJOKOMIIVICKTHBIMH, €.

HU3M.

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX
OpraHu3anmii, IBJISTIOUIUXCS
MAaJIOKOMILIEKTHBIMM, €]I.
U3M.

Habop «MeTamibly (aTFOMUHHM, )KEIe30, MAarHUM, ME/Tb, ITMHK, OJIOBO)
Hab6op «ll{enouHble U meI09H03eMeNIbHbIC METALIb» (JTUTUH, HATPHA,
KaJIbITAN )

Habop «OrneomnacHeie BemiecTBa» (cepa, ¢ocdop (KpacHbIi), OKCHI
thocdopa(V))

Hab6op «I"amorens» (noma, 6pom)

Habop «["ajmoreHuapl» (aqrOMUHHS XJIOPHI, aMMOHUS XJIOpHJ, Oapus
xyopua, xenesa (III) xmopua, xanus Hoaua, Kamusl XJIOPHUJ, KaJbLUSA
XJIOpUA, JUTUS XJopuj, Maraus xjopun, meau (II) xmopupa, nHatpus
OpomuJ, HaTpust GTOPUJ, HATPUS XIOPUJ, LIUHKA XIJIOPH])

Ha6op "Cynbdatel, cynbdunsi, cymbdurer" (amromMuHus Cyiabdar,
ammonust cyibdat, xeneza (II) cynbdpun, xenesa (1) cynbdar, 7-mu
BOJIHBIN, Kanus cyibdar, kodansra (II) cynsdar, maraus cynsdar, Mmeau
(IT)) cynedar 6e3Boanbiii, menu (II) cynbdar 5-Tu BOAHBIN, HATPHUSL
cynb(dua, HaTpus CylbQUT, HaTpusa cyiabdaT, HATpUS TUAPOCYIbQaAT,
HUKeNs cyabdar

Hab6op "KapOonats!" (ammMoHMsI kapOoHaT, kanus kap6onart, meau (II)
KapOOHAT OCHOBHOM, HATpUs KapOOHAT, HATPUS TUAPOKApOOHAT)

Habop "®ocdarsr. Cunukarsl" (kaaust MOHOTUIpoopTodocdar, HaTpus
cUJIMKaT 9-TH BOAHBIN, HAaTpus opTodocdar Tpex3aMeleHHbIH, HaTpus
murusipodocdar)

HaGop "Awnerarsl. Ponmanunel. CoenuneHus »xene3a" (kanmus aierar,
kamus peppo(ll) rekcaunanun, xanust gpeppo (III) rexcaunronuy, xanus
pPOJaHU], HATPUS alleTaT, CBHHIIA alleTaT)

Ha6op "Coenunenuss mapranma" (kamusi nepmanra”ar, mapranmna (IV)
okcun, maprania (II) cyneat, mapranma xaopusm)

Hab6op "Coenunenus xpoma" (aMMOHHUSI OUXpOMAT, Kalldsd AUXpOMaT,
Kanust xpomar, xpoma (III) xmopua 6-Tu BogHBIN)

Ha6op "Hutpatel" (anoMuUHHST HHUTpAT, aMMOHHUS HHUTpaT, Kalus
HUTpaT, Kajnplus Hutpar, meau (Il) Hutpar, Hatpus HuTpat, cepedpa




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX

HaumeHnoBanue opraHu3anmi, He o
Ne Kparkue npuMepHble TeXHUYECKHE XaPAKTEPHUCTHUKH OpraHM3alui, ABIAIOLIHNXCSH
060py1103amm ABJIAIOIIUXCHA
MaJOKOMIUICEKTHBIMH, €/1.
MAaJIOKOMIIJIECKTHBIMHU, €/1.
HU3M.
HU3M.
HUTpAT)
Habop  "Wnmukaropwel" — (JlakMOMJ,  METUJIOBBI  OpaH)KEBbIH,
dbenondTanenn)
Habop "Kucnopoacoaepxaiiiue opraHudeckue BemiecTBa' (ameTox,
[NIMLEPUH,  JUATWIOBBIM  3>Qup, cOuUpT  H-OYTWUIIOBBIM,  CHOHUPT
W30aMUJIOBBIA, CIHUPT W300yTWIIOBBIA, CIUPT OSTWIOBBIA, (eHOI,
dbopManuH, STUICHTIIUKOJb, YKCYCHO-3TUIIOBBIN 2up)
HaGop  "VYrmeBomoponsl"  (OeH3WH, TekcaH, HedTb, TOIYOI,
IIUKJIOT'ECKaH)
Ha6op "Kucnotsl opranuueckue" (KHCIOTa aMUHOYKCYCHasi, KUCIIOTa
OcH30ifHasg, KUCIOTa MacisHas, KHCIOTa MypaBbUHAs, KHUCIIOTa
OJIEMHOBAsI, KUCJIOTa MaJIbMUTUHOBAs, KHCIOTAa CTEAPUHOBAas, KHUCIOTA
YKCYCHasl, KUCJIOTa I1aBeJieBast)
Habop "YrneBoapl. AmuHb" (aHWIMH, AHWIMH CEPHOKHUCIBIA , JI-
IJII0K03a, METWIAMUH TUAPOXJIOPU]] , caxapo3a)
Ha3znauenue: neMmoHCTpanMoOHHOE,
BUJI YIIAKOBKU: KOpPOOKa,
ONMCAaHNE: HATUYue
CocraB KOMILIEKTA:!
Konnekuus "Bonokna"
Komnexnus "KameHHBIH yroiabs U IpOAYKTHI €ro nepepaboTku”
.. | Komnekuus "Metansl u criiaBbl”
KommiekT Kostekuuii " "
3.3. Komnexnust "Munepans! ¥ ropHblie mopoJisl" (49 BuioB) 1 mr. 1 mr.

H3 CIIMCKa

Konnekuus "Munepanbhble yaoopenus"
Komnexnus "HedTh 1 npoaykTel ee nepepaboTku"
Komrexus "ITmactmaccer”

Komnexkuus "Tonnmso"

Komnexnusa "YyryH u crans"

Konnexkuus "Kayuyx"

Komneknusa "[lIkana tBepnoctu”




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX

Ne Haumerosanue Kparkue npuMepHble TeXHUYECKHE XaPAKTEPHUCTHUKH OpraHusauni, ne OpraHM3alui, ABIAIOLIHNXCSH
060py1103amm ABJAKIHIUXCAHA
MAJIOKOMILIEKTHBIMH, €. MaJOKOMIUICEKTHBIMH, €/1.
H3M. HU3M.

HaGopsl nnsi monaenupoBaHUs CTPOEHUS OPraHUYECKUX BEIIECTB
(yueHndeckue) He MeHee 4 IIT.

4, OU3UKA
CocTaB KOMIUICKTA:
ITaTtus JIEMOHCTPAIIMOHHBII: Ha3unauenue: MPOBEJICHUE
JIEMOHCTPAIIMOHHBIX ONBITOB, OCHOBAaHME, CTEP>KEHb, JIAMKH, KOJbIIA,
My(TBI: HATUYHE
CTOJIMK TTOBEMHBIN:
Tun cronuka: y4eOHbIi/Tab0paTOpHbIH,
01opa, CTEP>KEHb BUHTOBOW, BUHT PEryJIUPOBOYHBIN: HAIMYHKE,
(GyHKIIMS OJbeMa U OMYCKaHUs CTOJIMKA: HAIUYUe
HcTouHrK MOCTOSITHHOTO M IIEPEMEHHOT0 HanpsbkeHus: Haznauenue: mist
NUTaHUS  PEryJIMpPyeMbIM TIEPEMEHHBIM W TOCTOSHHBIM  TOKOM
ANEKTPUUECKUX CXEM,
yacrtota, I '11: 50,

O6opynoBanue Uit | moTpebisieMast MOITHOCTh, BA: 10
4.1. | IeMOHCTPAIIMOHHBIX MaHomeTp KUAKOCTHOM JAEMOHCTpalMOHHBIM: Ha3nauenwe: s 1 . 1 mr.
OTIBITOB u3mepenust napieHus 710 300 MM BOISHOTO CTOJIOA BBINIE W HIDKE

aTMOC(EepHOro AaBICHMUS,

crexisiHHas U-oOpa3Has TpyOKa Ha MOACTaBKe: HaIM4Ke

Kamepron Ha pe3oHaHCHOM siuke: HasHaueHue: JUisl 1€MOHCTpaLuu
3BYKOBBIX KOJIEOAHUM U BOJIH,

JIBa KAMEPTOHA Ha PE3OHHUPYIONINX SIMKAX: HAJIMIHUE,

pGSHHOBBIﬁ MOJIOTOYECK: HAJIMYHUEC

Hacoc BakyymubIii ¢ osnektponpuBosoM: HasHauenue: cosmaHue
PpaspsAKCHHA NN H30BITOYHOTO JAaBJICHUS B 3aMKHYTBIX O6T)eMaX,
OTIBITHI: KUTEHUE KUAKOCTH MPH MOHUKECHHOM JIaBJIIEHUH, BHEIIHEE U
BHYTPEHHEE JTaBJICHUE U JP.

Tapenka BakyymHas: HasHauenue: 7eMOHCTpalysi OMBITOB B 3aMKHYTOM
00BeMe ¢ pa3peKEHHBIM BO3yXOM,
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OCHOBaHHME C KpPAHOM, KOJIOKOJ U3 TOJCTOrO CTEK/Ia, PpPe3nHOBas
IPOKJIAIKa, JEKTPUUECKUI 3BOHOK: HAJIM4ne

Benepko Apxumena: Haznauenue: nemMoHCTpaiusi 1eUCTBUS KUIAKOCTH
Ha MOTPYKEHHOE B HEE TEJIO U U3MEPEHUE BEIMUYUHBI BHITAIKMBAIOLICH
CHUIBI,

BEEPKO, TEJIO LMIMHIPUYECKOH (POPMBI, NPYKUHHBIA JUHAMOMETD:
HAJIN4YHe

OruuBo Bo3aymHoe: Ha3HaueHue: JEMOHCTpalys BOCIIAMEHEHHS
TrOpIOYe CMECH TMpH €€ OBICTPOM CIKATUH,

TOJICTOCTEHHBIM LMIMHIpP, MOPLIEHb HAa METAIMYECKOM INTOKE C
PYKOSITKOM, IOJICTaBKa IS IIMJIMH/IPA: HATUYHE

[Tpubop 1 nEeMOHCTpalUM JaBieHus B kuakoctu: HasHaueHwue:
JEMOHCTpAIHs N3MEHEHHS JJABJICHUS C TITyOMHOMN ITOTPYKEHHUS,

JNaTYUK JaBJICHUS, KPOHIUTEHH JUIs KpPEIUIEHUS Ha CTEHKE COCyaa:
HaJIN4He

[Tpubop ans nemoHcTpanuu arMocepHOro maBieHus (Maraedyprckue
nonywapus): Ha3zHadenuwe: geMoOHCTpanus CHIBI  aTMOC(EpHOro
JTaBJICHUS,

JIBa pa3bEMHBIX METAUTUIECKUX MOTYIIApHs C TPOYHBIMHA PYYKaMU U
XOPOUIO MPUIIITH(OBAHHBIMH KpasiMH, HUMIEIb C KpAaHOM: HaJIM4ue,
CO3/1aBaeMOe BHYTPH IIapOB BAKYYMMETPHUECKOE JJaBJICHUE: HE MEHEE
0,05 MI1a,

MaKkcHMaJbHOE pa3pbiBatoliee ycunue: He meHee 90 H

HaGop Ten paBHOoro oObema: HasHaueHue: ansi ompeneneHuss M
CpaBHEHHSI TEIUIOEMKOCTH H IUIOTHOCTH PAa3JIMYHBIX  TBEPIBIX
MaTepHasoB,

IIMHAPBI U3 Pa3IMYHBIX MaTEPUAIOB: HE MeHee 3 IIT.,

KPIOYKH JUIs OJBEIINBAHUS LIUIMHIPOB: HAJTHYUE

HaGop Tenm paBHoit wmaccel: Hasnauenwe: nnsi omnpeneneHuss u
CPaBHEHMIO IJIOTHOCTH Pa3IMYHBIX MAaTepHAJIOB,
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HWIMHJPBI U3 PA3IMYHBIX MaTepUaoOB: HE MeHee 3 MIT.,

KPIOYKH IS [TOJIBEIIMBAHUS IIMJIMHIPOB: HAIUYHUE

Cocynel coobOmaromuecs: HasHaueHue: JeMOHCTpaIusi OJUHAKOBOTO
YPOBHSL OJHOPOJHON >KUAKOCTU B COOOIIAIONIMXCA MEXAy co0oi
cocynax pa3sHoi (popMmsl,

COOO0IIaOIIMECs CTEKIIIHHBIE TPYOKH pa3Hoil popMbl: HE MeHee 3 MIT.,
MOJICTaBKa: HATMINE

TpybOxa Hprotona: Haznauenue: neMoHcTpaius 0 JHOBPEMEHHOCTH
MaJICHUs] Pa3IUYHBIX TEJI B PA3PEKEHHOM BO3yXE,

(GyHKIMS TOIKITIOYSHHS K BAKYYMHOMY HAcoCy: Hallu4ue,

JIHa Tpyoku: He meHee 80 cM.,

PE3UHOBBIC TPOOKH, HUIIIEIb: HATUYUE,

KOJIMYECTBO TEJ B TPYOKE: HE MEHEE 3 IIIT.

[Hap ITackans: HaznaueHue: nemMoHCTpalus nepeaadyud mporu3BOJIUMOTO
Ha JKUJKOCTh JIaBJICHUSI B 3aMKHYTOM COCYJ€, JTEMOHCTpAIHS MOabeMa
KUAKOCTHU TOJT AeCTBHEM aTMOC(epHOTro TaBIeHUS,

METaJUIMYECKUI LIWJIMHIP C ONpaBaMU, MOPIIEHb CO IITOKOM, MOJIbII
METaJUIMYECKHUH 11ap C OTBEPCTUSIMU: HATUYHE,

JUTMHA IUIMHJIpA: He MeHee 22 cM,

JMaMeTp I11apa: He MeHee § cM

[ITap ¢ konboM: HazHauenune: neMOHCTpanus pacliipeHus TBEPAOTO
TeJa MpU HarpeBaHuu,

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

JIMAMETD IIapa: HE MEHee 25 MM

Hunuuapsl CBUHLOBBIE €O cTpyroM: HasHaueHue: naeMOHCTpanus
B3aUMHOTO TIPUTSHKEHUST MEXKTY aTOMaMH TBEPABIX TEll,

KOJIMYECTBO OJMHAKOBBIX LIMJIMHJIPOB: HE MEHEE 2 IIT.,

MaTepHuas MWJIXHIPOB: CTAJIb U CBUHETI,

KPIOYKH JJIs TTOABEIITMBAHUS: HATTMYHE,
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CTpYT, HalpaBJIAIOIIas TpyOKa: HAIM4HE

[TpuGop Jlenna: Ha3nauenue: [IsI UCCIEOBaHMUS 3aBHUCUMOCTH
HalpaBlIE€HUs MHIAYKIMOHHOTO TOKAa OT Xapakrepa W3MEHEHUs
MarHMTHOI'O IIOTOKA,

CTOMKa C KOPOMBICJIOM: HaJIH4ue,

KOJIMYECTBO aJJFOMUHUEBBIX KOJIEL: HE MEHee 2 MIT.,

pope3b B OJTHOM U3 KOJIEIl: HalIu4yKe

Marnut yrooOpa3HbIi JEMOHCTPALIMOHHBIN: Ha3nauenue:
JIEMOHCTpAaIMsl CBOMCTB OCTOSHHBIX MarHUTOB,

TUI MarHUTA: HAMAarHUYEHHBIH OPYCOK,

KOJINYECTBO LBETOB MarHuTa: He MeHee 2,

0003Ha4YeHHE TOJIFOCOB MAarHUTA: HAIMYUE

Maruut 1ojsocoBOW  JAEMOHCTpAaLMOHHBIM  (mapa): HasHauenwue:
JIEMOHCTpAaLMsI CBOMCTB IOCTOSIHHBIX MAarHUTOB,

TUI MarHUTa: HAMAarHWYEHHbIH OpyCcOK NMpsAMOIUHEHHOH (HOPMBI,
KOJINYECTBO [IBETOB MarHuTa: He MeHee 2,

0003HaueHHE MOJIKOCOB MarHUTa: HaJIMUne

Crpenku MarHuTHble Ha IUTatuBax: Ha3HaueHue: JeMOHCTpanus
B3aMMOJCICTBUS  IOJIIOCOB MAarHUTOB, OpUEHTAlMM MarHuTa B
MarHMTHOM TOJI€,

HaMarHW4Y€HHasl CTpEJIKa: HaJIM4ne,

KOJIMYECTBO 1IBETOB MarHuTa: He MeHee 2,

MIOJICTAaBKA: HAJIM4NE

Habop nemoHcTpanmoHHslil "JaekTpocTaTika" (3J1€KTPOCKONbI (2 IT.),
cynrtaH (2 mT.), maJoYKa CTEKJSHHAS, TajToyka YOOHUTOBAsSI, ITATHBBI
u3onupyromue (2 mr.)

Mammna  snexkTpodopHas  WIM  BBICOKOBOJBTHBIH ~ HMCTOYHHK:
Ha3nauenue: i1 NOIy4eHMs] DJIEKTPUYECKOIO 3apsiia  BBICOKOTO
MOTEHIIMaNa U MOJIy4eHUsI HCKPOBOTO pa3psia,

JIMCKHY Ha CTOMKaX: HaJIU4IHe,
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KOJIMYECTBO JICHIEHCKMX 0aHOK: HE MEHee 2,
MOJICTABKa: HATMYKE
Kommekt npoBozos: liuna: ne meree 500 mm - 4 wr , 250 MM - 4 wr.,
100 MM - 8 mIT., Ha3HAYCHHE: JJISI TOAKIIOUYCHUS JIEMOHCTPAIMOHHBIX
npubopoB u 000pynOBaHMSA K HCTOYHHUKY TOKa, Ui COOpKH
AJICKTPUYCCKHUX IIETIeH, BKITtOYast 3JIEMEHTHI U3 paboThl "TlocTOSHHBIN
SJIEKTPUYECKUM TOK"
[IITaTuB T1a00PaTOPHBINA C AepPKATEIIMU
BECHI AJICKTPOHHBIC
MEH3ypKa, rpenen usmepenus 250 mi
nuHamometp 1H
nuHamometp SH
HWIMHAP CTAIbHOM, 25 cM3
UUAJTUHAP aTIOMHUHHUEBBIN 25 cm3
UUJIUHAP aTIOMUHHUEBBIN 34 cm3
HUATUHAP TIACTUKOBBINA 56 cM3 (117151 U3BMEpEHUsI CHIIbI ApXUMeia)

Ob6opynoBaHue i | npyxkuHa 40 H/m

1abopaTopHbIX padoT u | mpyxkuHa 10 H/m

4.2. | yueHH4ecKHX OmBITOB | Tpy3sl o 100 r (6 1mT.) 8 . 4 mr.

(Ha ©0a3e KOMILJIEKTOB
s OI'9)

rpy3 HaOOPHBIN yCcTaHABIUBAET Maccy ¢ marom 10 T

MEpHas JIEHTA, TUHEWKa, TPAaHCIIOPTHP

OpYCOK C KPIOUKOM U HUTBIO

Harpasisomas JUIMHoi He MeHee 500 MM. J{oykHBI ObITH 00ecTIeYeHbI
pa3Hbie K03 OULIMEHTHI TPeHUs OpycKa MO HaIpaBIISIoIIEH
CEKYH/IOMED IEKTPOHHBIN C TaTYMKOM

HaIpPaBJIAIONIAs CO IIKAION

OpyCOK JIepeBsIHHBIN C ITyCKOBBIM MarHUTOM

HUTSHOW MAasiTHUK C TPY30M C IIyCKOBBIM MarHUTOM U C BO3MOKHOCTBIO
U3MEHEHUS JUIMHBI HUTU

pbIyar
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0JIOK ITOJIBUKHBIN

0JIOK HENOIBUKHBIN

KaJOpUMETP

TEPMOMETDP

UCTOYHUK HUTAHUS IOCTOSHHOI'O TOKa (BBIIPAMHUTENb C BBIXOJHBIM
HanpspkeHueM 36-42 B unu OarapeilHblli OJOK € BO3MOYXHOCTBIO
PEryJIMPOBKHU BBIXOAHOTO HAIIPSKEHHS

BOJIBTMETP JIBYXIIpeneibHbli (3 B, 6B)

amnepmMetp nByxmnpeaensuseiii (0,6A, 3A)

pesuctop 4,7 Om

pesuctop 5,7 Om

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

nepeMeHHsbIi pesuctop (peocrtar) 1o 10 Om
COEIMHUTEIIbHBIE NTpoBoJa, 20 MmT.

KITIIOY

HaOOp MPOBOJIOYHBIX PE3UCTOPOB PlS

cobuparonias JMH3a, pokycHoe pacctosiHue 100 MM
cobuparommas 1uH3a, PokycHoe pacctosaue SOMm
pacceuBarolas JIMH3a, POKYCHOE paccTOsIHUE -75MM
9KpaH

ONTHYECKAsI CKaMbsI

cnang «Monenb npeaMeTa»

OCBETHUTEID

MOJYLIMJIMHAP C IUIAHIIETOM C KPYTOBBIM TPAHCIIOPTHUPOM
[Tpubop 11 M3ydeHHs ra30BbIX 3aKOHOB

Kanumnsipet

Hudpaxuonnas pemrerka 600 mTpruxoB/MM
Judpakuuonnas pemerka 300 mTpuxos/Mm

3epkano

JlazepHas yka3ka
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[Tonsiponn B pamke
Illenu FOura
Karymka MoTOK
bnox nuonos
brnok konnencaTopon
Kommnac
Maruaut
DJIEKTPOMAarHuT
Onuiky xesne3Hble B OaHKe
TexHoJI0rnYecKasi HANPaBJIEHHOCTD
PoGororexnuueckuit HaOoOp npeaHa3HAYeH Ui M3YyYEHUS OCHOB
pPOOOTOTEXHUKH, JETajel, y3JlI0B U MEXaHHW3MOB, HEOOXOIUMBIX IS
CO3aHUs pOOOTOTEXHUYECKUX YCTPOUCTB.
HaGop mnpencraBinser coOOH KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COEIMHUTEINIbHBIX AJIEMEHTOB U 3JEKTPOTEXHUYECKUX KOMIIOHEHTOB.
HaGop mo3Bonsier coOupare (M NpOrpaMMHpOBaTh COOMpaeMble
MO/JIEJIH ), U3 AIIEMEHTOB, BXO/SIINX B €r0 COCTaB, MOJIEN MEXaTPOHHBIX
06 . U poOOTOTEXHHMYECKUX  YCTPOHCTB  C  aBTOMATU3UPOBAHHBIM
pa30BaTENIbHBIN .
KOHCTPYKTOD 1 | YTPABICHHUEM, B TOM MHCIIE Ha KONIECHOM XOJy, a TaKke KOHCTPYKLHH,
1 | upaktukn  Grounoro | CCHOBAHHBIX Ha HCTONL30BAHMM Tepenad (B TOM 4YMcIe YEpBAYHBIX U | wr. 1 wr.
p

IIPOrpaMMUPOBAHUS €
KOMILIEKTOM JaTYMKOB

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

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

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

1) mporpammupyeMblii OJIOK yrpaBieHHUs, KOTOPbIA MOXET paboTaTh
ABTOHOMHO U B IIOTOKOBOM PEKHME;

2) CepBOMOTOPBI

3) MaT4YMK CHIIBI

Oeloii  IIOACBETKOM Ha
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4) naTYMK PacCTOSHHS

5) matuuk 1BeTa

6) akkymyssTopHas 6aTapes

7) IlnacTuKOBBIE CTPYKTYPHBIC DJIEMEHTHI, BKJIFOYasi eppOprUpOBaHHBIC
AJIEMEHTHI: OaJKu, KyOMKH, OCH M Bajbl, COCIMHUTEIbHBIC JIEMEHTHI K
OCSIM, MICCTEPHM, MPEAHA3HAYCHHBIC JUISI CO3JAHHUS UYCPBAYHBIX U
3y04aThIX Tiepeiad, COSTUHUTEIBHBIC U KPETIC)KHBIC DIIEMEHTHI,

7) [Tporpammuoe obecrieueHue, UCTIOJIB3yeMOe TUTSt
NPOrPaMMHUPOBAaHUSI  COOMPAEMBIX POOOTOTEXHHYECKMX MOJCICH |
YCTPOMCTB, JOCTYITHO JJIsi CKAYWBaHUs U3 ceTd MHTepHeT

OO6pa3zoBaTeabHBIN
HAabOp 1O MEXaHUKE,
MeXaTpOHHKE u
pOOOTOTEXHHKE

KoMmmuiekT 17151 u3y4eHus: OCHOB 3JIEKTPOHUKH U POOOTOTEXHUKU

HaGop nomkeH ObITh IpeqHa3HAYESH JUTS IPOBEACHUS yUeOHBIX 3aHATHIA
[0 DJIEKTPOHHKE M CXEMOTEXHUKE C LENIbI0 HU3ydeHHsl Hauboiee
pactpoCTpaHEHHOW JIEMEHTHOW 0a3bl, MPUMEHSAEMOU JIJIsi WHKCHEPHO-
TEXHUYECKOTO TBOPUECTBA YYALIUXCSA U pa3pabOTKH y4eOHBIX Mopesei
poboToB. Habop 1oykeH MO3BOJATH YYal[UMCS Ha NMPAKTUKE OCBOUTH
OCHOBHBIE ~ TEXHOJOTMM  HPOEKTHPOBAHUS  POOOTOTEXHUYECKHX
KOMILJIEKCOB Ha MpUMeEpe yU4eOHBIX MojieNielt poOOTOB, a TaK)Ke U3YUHTh
OCHOBHBIC TEXHMUYECKHE pelIeHuss B 00JacTu KHOEpHETHYECKUX U
BCTPAUBAEMbIX CUCTEM.

B cocraB KoMIIeKTa JOJDKEH BXOAUTh HAOOp KOHCTPYKTHBHBIX
3JIEMEHTOB JJIs1 COOpKM MakeTa MaHUMYJSIIIMOHHOTO po00Ta, KOMILUIEKT
METAJIMYECKUX KOHCTPYKTUBHBIX JJIEMEHTOB JMJii COOpKM MakeTra
MOOWJIBHOTO PoOOTa U T.1I.

B cocraB xomIuiekTa BXOAUT HAOOp 3JIEKTPOHHBIX KOMIIOHEHTOB IS
U3YYEHUS OCHOB JJIEKTPOHUKH U CXEMOTEXHUKH, a TaKXKe KOMILUIEKT
OPUBOJOB W  JAaTYMKOB  pA3jIMYHOrO TUHA I Pa3paboOTKU
POOOTOTEXHUYECKUX KOMILJIEKCOB.

B cocTaB KOMITJIEKTa JOKHO BXOAUTH: MOTOPBI C SHKOJIEPOM - HE

1 mrr.
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MeHee 2IIT, CepBONPUBOJ OOJBIION - HE MeHee 4T, CEpBONPUBOL
Majblii - HE MeHee 21T, WH(PpaKpacHBIM JAaTYUK - HE MEHee 31T,
YIBTPa3BYKOBOM JaT4MK - HE MEHee 3IUT, JaTYMK TEeMIIepaTypbl - HE
MeHee 1T, [OaTYMK OCBEIIEHHOCTHM - HE MeHee lmT, Habop
AJIEKTPOHHBIX KOMITIOHEHTOB (PE3UCTOPbI, KOHJEHCATOPHI, CBETOAHOIbI
pa3IMYHOTO HOMHHANA), KOMIUIEKT TPOBOJOB i OecrmaeyHoro
MPOTOTUIIMPOBAHUS,  IUIaTa  OECMaeyHoOro  MPOTOTHUIUPOBAHMS,
AKKYMYJIATOP U 3apsSAHOE YCTPOHCTBO, .

B coctaB xoMImiekTa 10KEH BXOUTh MPOTPAMMHUPYEMbIA KOHTPOJLIEP,
nporpammupyemsiii B cpene Arduino IDE wunu ananoruyHsix cBoOOIHO
pacnpocTpaHsIeMbIX cpenax pa3paloTKu. [Iporpammupyemslii
KOHTPOJUIEP JIOJDKEH 00aaTh MOpTaMH JJIsl MOAKIIOUEHUsT HU(POBBIX
U aHajoroBeiX ycrporcts, mHTepdeiicamu TTL, USART, 12C, SPI,
Ethernet, Bluetooth wm WiFi.

B cocrtaB xomriekTa JOJKEH BXOJIUTH MOIYJIb TEXHUYECKOTO 3pEHUs,
MPEJICTABIISIFOIINI COOOM BBIUMCIUTENHFHOE YCTPOUCTBO CO BCTPOSCHHBIM
MHUKpPOIIPOIIECCOPOM (KOJI-BO sifiep - HE MeHee 41T, 4acToTa sjpa He
menee 1.2 I'Tu, oobem O3Y - He meHee 512MO, 00beM BCTPOECHHOM
namsTi - He MeHee 81'0), MHTErpupOBaHHOW KaMepol (MaKCHUMallbHOE
pazpelieHue BUAEOMOTOKa, TepenaBaemoro no uHtepdeiicy USB - He
MeHnee 2592x1944 en.) w onrtuueckod cuctemo.  Momayib
TEXHUUYECKOTO 3pEeHHUs JOJKeH o001aJaTh COBMECTUMOCTBIO  C
Pa3IUYHBIMH ~ TIPOTPAMMHUPYEMBIMH  KOHTPOJUIEpAMH C  MOMOIIBIO
untepdeiicoB - TTL, UART, 12C, SPI, Ethernet. Moaynp TeXHUYECKOTO
3peHusi JOJKEH HMETh BCTPOCHHOE TMPOrpaMMHOE oOOecIlieueHne Ha
OCHOBE ONEpPAlMOHHOW CHUCTEMBI Linux, MO3BOJSIONIEE OCYIIECTBISThH
HACTPOWKY CHCTEMBI MAITMHHOTO OOYYEHHs! MapaMeTpOB HEHPOHHBIX
ceTeil st oOHapykeHus: 00BEKTOB, OMPEICICHHS UX TTapaMeTPOB U
JanbHEHTIeH NACHTH(UKAIIIH.
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Ne Haumerosanue Kparkue npuMepHble TeXHUYECKHE XaPAKTEPHUCTHUKH OpraHusauni, ne OpraHM3alui, ABIAIOLIHNXCSH
060py1103amm ABJIAIOIIUXCHA
MAJIOKOMILIEKTHBIMH, €. MaJOKOMIUICEKTHBIMH, €/1.
H3M. HU3M.
KommuiekT pomkeH oOecrneunBaTh BO3MOXKHOCTH HM3yYEHHUS OCHOB
pa3pabOoTKH NPOrpaMMHBIX M amMapaTHBIX KOMILIEKCOB WH)KEHEPHBIX
cuctem, pemieanii B cepe "HMHTepHeT Bemiei", a Takke pelICHUN B
o0nacTu poOOTOTEXHUKH, UCKYCCTBEHHOT'O MHTEIJIEKTA U MAIIMHHOTO
00yJeHwUsI.
KoMmnbrorepHoe odopynoBanue
®Dopm-PakTop: HOYTOYK;
Kecrtkas, HeoTKIIOYaeMas KJIaBHaTypa: HAJIMIUE;
Pycckas packiiagka KiaBuaTypbl: HAIMYKE;
Huaronane skpaHa: He MeHee 15,6 n1roiMoB;
Pazpemenue sxpana: He menee 1920x1080 nukceneit;
KonuuecTBo simep mpouieccopa: He meHee 4;
KonuyecTBO MOTOKOB: HE MeHee §;
bazoBas TakToBas yacroTa nporeccopa: ne menee 1 ['T;
MakcumanbHasi TAKTOBast 4acToTa npoueccopa: He Mmenee 2,5 ['T'w;
Kamr-namsate nporieccopa: He MeHee 6 MoOaiir;
O0beM ycTaHOBJIEHHOHN ONepaTUBHON maMsTu: He MeHee § ['0aiiT;
1 HoyT6yk O0Bem noaIep>KUBAEMOM OTIEPAaTUBHON MaMSITH (TSI BO3MOXKXHOCTH 3 e 2 .

pacmupenus): He MmeHee 24 ['6aiit;

O0beM Hakonuteld SSD: He meHee 240 I'0aiiT;

Bpemst aBToHOMHO# paboThl OT OaTapen: He MeHee 6 4acos;

Bec HoyTOyKa ¢ yCTaHOBJIEHHBIM aKKyMyJiiTopoM: He Oosiee 1,8 kr;
Buemnuit unrepdeiic USB crannapra He Huxe 3.0: He MeHee Tpex
CBOOOTHBIX;

Buemnuit unrepgeiic LAN (1cnoib30BaHuE MEPEXOTHUKOB HE
MPEAYCMOTPEHO): HATUIHE;

Hanuuue monyneit u uaTepdeiicoB (MCIONb30BaHUE TEPEXOTHIUKOB HE
npenycmotpeno): VGA, HDMI;

BecnipoBosHas cBa3p Wi-Fi: Hannume ¢ nognepxkoit crannapra IEEE
802.11n unu coBpeMeHHee;




KoauuecTBo equHum st
001meo0pa3oBaTeIbHbBIX

KosnuecTBo euHUL TSI
001Ie00pa3oBaTeIbHbBIX

CKaHep, KOIup)

TexHonorus nevyaTu: JazepHas

MakcumanibHOe pazpenienue nevyatu: He MmeHee 12001200 Touek;

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

HaumeHnoBanue opraHu3anmi, He o
Ne Kparkue npuMepHble TeXHUYECKHE XaPAKTEPHUCTHUKH OpraHM3alui, ABIAIOLIHNXCSH
060pyu03amm ABJIAIOIIUXCHA
MaJOKOMIUICEKTHBIMH, €/1.
MAaJIOKOMIIJIECKTHBIMHU, €/1.
HU3M.
HU3M.
Web-kamepa: Hannume;
Manunynstop "MbIlb'": HaTU4KE;
[IpenycTanoBieHHas onepanoHHasi CUCTeMa C rpaduIecKuM
M0JIb30BaTENLCKUM HHTEpGelicoM, obecrieunBaroIias paboTy
pacmpocTpaHEHHBIX 00pa30BaTEIbHBIX U OOIIECHCTEMHBIX
MPUIOKEHUI: HAINYHeE.
Tumn yerpoiictBa: MOV (pyHKIIUM 11e4aTH, KOMUPOBAHHSA,
CKaHHUPOBAHHUA);
®dopmart Oymaru: He MeHee A4;
Moy (mpuHTED, p yM . ’
2 L{BeTHOCTB: YepHO-OEIIbI; 1 . 1 .




MMPOP®UJIBHBIN KOMILIEKT OGOPYJIOBAHUSI

TABJIALIA Ne2

HaumenoBanme
000py10BaHuUsI

KpaTKne NPUMEPHBIE TCXHUYECCKHE XaPDAKTCPUCTUKHU

KosmvecTBO equHUI 1151
npo¢ujILHOrO
KOMILIEKTa

(o0ueodpa3oBaTe/IbHbIE
OpraHu3aluu, He
SIBJISIIOIIIMECS
MaJI0KOMILJIEKTHBIM),
e/l. U3M.

KoanuecTBo exuHuL As
npo¢ujILHOro
KOMILIEKTa

(MaJ10KOMILIEKTHBIE
o0ueo0pa3oBaTebHbIE
OpraHM3almn), . U3M.

BA3OBAS (OBA3ATEJ/IBHASA YACTD)

ECTeCTBeHHOHay'—IHaﬂ HanpaBJI€CHHOCTD

[udposas nmabopaTopus
1. 1o Ouosiorun
(yueHuueckas)

Ob6ecrieynBaeT BBIMIOJIHEHUE JIA0OPATOPHBIX padOT HA YPOKax MO OMOJIOTUU B
OCHOBHOM IITKOJIC ¥ IPOEKTHO-HCCIICTIOBATEIIbCKON e TSIILHOCTH YUAIHXCSL.
Kommnekranus: becnpoBoiHOM MynbTUIATYHUK 110 OUONOTHH € 6-10
BCTPOCHHBIMH JITATYHKAMHU:

JlaTuuk BiaaxHOCTH ¢ auana3zonoM udmepenus 0...100%

JlaTuuk OCBEIICHHOCTH C AWAITa30HOM M3MEPEHHUs He yxe ueM ot 0 110
180000 nx

Haruuk pH ¢ nuanazonom uzmepenus He yxe uem ot 0 no 14 pH

JlaTuuk TemMmnepaTypsl ¢ [Uana3oHoOM U3MepeHHsl He yke ueM oT -20 10
+140C

JlaTuuk 3IeKTPONPOBOAUMOCTH C AMANAa30HAMU U3MEPEeHUs He yke ueM oT 0
1o 200 MkCwm; ot 0 1o 2000 MxCwm; ot 0 70 20000 MkCMm

JlaTuuk TeMmnepaTypbl OKpYy>Karollei cpeibl ¢ IUarna3oHoM U3MEPEHHUs He
yxe ueM oT -20 mo +40

AKceccyapsl:

Kabens USB coenuHUTENbHBIN

3apsigHOE yeTpoiicTBO ¢ kabenem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluu uGpoBoi 1abopaTopuun
[{udposas BupeokaMepa ¢ METALTHYCCKHM IMTATHBOM, pa3peIlICHHE HE
menee 0,3 Mnukc

[IporpamMmMHoe obecrieueHue

Metoanueckue pekoMmeHaauu He menee 30 padot

YnakoBka




HaumenoBanmue
00opynoBaHus

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuyecTBo eqmHuAI 1151
npo¢ujILHOrO
KOMILJIEKTAa

(o0ueodpa3oBaTe/IbHbIE
OpraHu3aluu, He
SABJISIIOII M €CSI
MAaJIOKOMILJIEKTHBIM),
e/l. H3M.

KoaunyecTBo exmHuL A5
npo¢ujILHOrO
KOMILIEKTA

(MaJIOKOMILJIEKTHbIE
o0ueo0pa3oBaTebHbIE
OpraHM3almn), . U3M.

Hanuuue PYCCKOA3ZBIYHOTO caiita MOAACPIKKHU, HAJIMINEC BUACOPOJINKOB.

[udposas nmabopaTopus
0 XUMUHM (yueHHYecKasi)

OO6ecrieunBaeT BBITOJIHEHUE JIAOOPATOPHBIX padOT MO XUMHUH HA YPOKaX B
OCHOBHOI IITKOJIE U IPOEKTHO-UCCIIET0BATENbCKON e TEIbHOCTH YUAIIHXCS.
Kommnekranus:

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

JlaTuuk BBICOKOW TeMIepaTypsl (TEPMONAPHBII) ¢ JUAMa30HOM U3MEPEHHUS
He yxe ueM ot -100 1o +900C

JlaTuuk 3IeKTPONPOBOJAUMOCTH C AMANa30HAMU U3MEPEHHs He yxke deM oT 0
1o 200 MxCwm; ot 0 1o 2000 MxCwm; ot 0 70 20000 MKCMm

JlaTuuk TeMmnepaTyphl MJIATHHOBBIN C TUANIa30HOM U3MEPEHHS HE Y)Ke 4eM
ot -30 1o +120C

OTtnenbHBIC JATYUKU:

JlaTuyuK ONTHYECKON IIOTHOCTH 525 HM

AKkceccyapsl:

Kabens USB coenuHUTENbHBIN

3apsaHoe ycTpoiicTBO ¢ Kabenem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluu uGpoBo 1abopaTopuu

Ha6op nabopaTopHoii ocHacCTKH

ITporpammHoe oOecrieueHue

Meroandeckue pekomeHaanuu He meHee 40 padot

Hanuuune pycckosI3pI9HOTO caiiTa moIIepKKH

Hannune BuaeopoankoB.

3 .

2 IIT.




HaumenoBanmue
00opynoBaHus

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuyecTBo eqmHuAI 1151
npo¢ujILHOrO
KOMILJIEKTAa

(o0ueodpa3oBaTe/IbHbIE
OpraHu3aluu, He
SABJISIIOII M €CSI
MAaJIOKOMILJIEKTHBIM),
e/l. H3M.

KoaunyecTBo exmHuL A5
npo¢ujILHOrO
KOMILIEKTA

(MaJIOKOMILJIEKTHbIE
o0ueo0pa3oBaTebHbIE
OpraHM3almn), . U3M.

[udposas nadopaTopus
no usuke
(yueHuueckas)

Ob6ecrieynBaeT BBHIIIOJIHEHUE YKCIIEPUMEHTOB 110 TeMaM Kypca (pU3uKH.
Kommnekranus:

BecripoBoiHOM MyIBTUAATUUK 110 PU3UKE C 6-10 BCTPOCHHBIMU JTaTYHKAMHU:
[{udpoBoii JaTYNK TEMIIEPATYPHI C AUAMTA30HOM U3MEPCHHSI HE y)KE YeM OT -
20 mo 120C

[udposoii AaTYMK aOCOTIOTHOTO JABJICHUS C TUAa30HOM U3MEpPEHHs He
yxke ueM oT 0 7o 500 klla

JlaTurK MarHUTHOTO TOJISl C AMANa30HOM U3MEpPEHUs 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 m0 +15B

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

JlaTuMk akcenepoMeTp ¢ moKas3aTessIMU He MeHee ueM: +2 g; +4 g; +8 g
OTtnenpHBIE yCTPOMCTBA:

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

AKceccyapsl:

Ka6ens USB coeqnHUTENBHBIH

3apsiiHOe yeTpoicTBO ¢ kKabernem miniUSB

USB Anantep Bluetooth 4.1 Low Energy

KonctpykTop 11t mpoBeieHHs SKCIIEPUMEHTOB

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluu uGpoBoi 1abopaTopuu
[IporpamMmmMHoe obecrieueHue

MeTtonudeckue pekomeHaanuu (40 pador)

Hannune pycckosi3pIMHOTO caiiTa mOAAePKKU

Hanuune Bugeoposvkos.

Komnb

I0TepHOE 000pYy/10BaHUE

4.

Hoyt0yx

dopm-PakTop: HOYTOYK;

3 mrT.

2 IIT.




HaumenoBanmue
00opynoBaHus

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuyecTBo eqmHuAI 1151
npo¢ujILHOrO
KOMILJIEKTAa

(o0ueodpa3oBaTe/IbHbIE
OpraHu3aluu, He
SABJISIIOII M €CSI
MAaJIOKOMILJIEKTHBIM),
e/l. H3M.

KoaunyecTBo exmHuL A5
npo¢ujILHOrO
KOMILIEKTA

(MaJIOKOMILJIEKTHbIE
o0ueo0pa3oBaTebHbIE
OpraHM3almn), . U3M.

XKectkas, HeoTKIIIOUaeMas KIaBUaTypa: HaJlu4ue;

Pycckas packiiagka KinaBuaTyphl: HaJIM4KE,

Jnaronanb skpaHa: He MeHee 15,6 q1oiMOB;

Pa3pemenue sxkpana: He MmeHee 1920x1080 nuxceneit;

KomnunuecTBo sinep npoiieccopa: He MeHee 4;

KonnyecTBo NOTOKOB: HE MeHee &;

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

O0beM yCcTaHOBIIEHHOM ONepaTUBHOM MaMsTH: HE MeHee 8 ['0aiiT;
O6beM noaaepKUBAEMOM ONEepaTUBHOM MaMATH (7151 BO3MOKHOCTH
pacmpenusi): He MmeHee 24 ['0aiT;

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

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

Bec HOyTOYKa ¢ yCTaHOBJIEHHBIM aKKyMYJISITOpOM: He 6osee 1,8 Kr;
Buemnuit unrepgeiic USB crannapra He Huxe 3.0: He MeHee Tpex
CBOOOHBIX;

Buemnuit uarepgeiic LAN (ucnonbp3oBaHue NEpeX0JHUKOB HE
PESYCMOTPEHO): HAINYHE;

Hanuuune monyneit u uatepdeiicoB (MCIoIb30BaHUE NMEPEXOTHUKOB HE
npenycmorpeno): VGA, HDMI;

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

Web-kamepa: Hamuuue,

Manunynsatop "Mbllb": HATNYKE,

[IpenycranoBneHHas oneparmoHHas cucTemMa ¢ rpaduuecKium
MOJIb30BaTEILCKUM HHTEpdeiicoMm, obecnieunBaromias padboTy

pacrnpocTpaHEeHHBIX 00Pa30BaATEIbHBIX M OOIIECUCTEMHBIX NPUIIOKEHUN:




HaumenoBanmue
00opynoBaHus

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuyecTBo eqmHuAI 1151
npo¢ujILHOrO
KOMILJIEKTAa

(o0ueodpa3oBaTe/IbHbIE
OpraHu3aluu, He

KoaunyecTBo exmHuL A5
npo¢ujILHOrO
KOMILIEKTa

(MaJIOKOMILJIEKTHbIE

ABJIAIOIHECS o0meodpa3oBaTe/IbHbIC
MaJ’lOKOMHJ’IeKTHLIM), opram/lsamm), ¢1. H3M.
el. U3M.
HaJu4ue.
Tun ycrpoiictBa: MOV (pyHKIIMM 11e4aTH, KOMUPOBAHUS, CKAHUPOBAHUA);
dopmar Oymaru: He MeHee A4,
5 M®YV (mpunrep, ckanep, | L[BeTHOCTB: uepHO-OEIBI; | e | e
' KOITHP) TexHoMOTHA MeYaT: Ja3epHas ' '
MakcumanbHoe paspemienue nedatu: He meHee 1200%1200 Touexk;
Hutepodeiicer: Wi-Fi, Ethernet (RJ-45), USB.
JOHNOJHUTEJBHOE OBOPYJIOBAHUE
EcTecTBeHHOHay4YHasl HANPABJIEHHOCTD
ObecrieunBaeT BBIMIOJIHEHUE JIA0OPATOPHBIX padOT HA YPOKax MO OMOJIOTUU B
OCHOBHOM IIIKOJIE ¥ MPOEKTHO-UCCIIEA0BATEIbCKON NEITEIbHOCTH yUaIUXCsl.
Kommnekranus: becnpoBoiHOM MynbTUIATYUK 110 OUOIOTHH € 6-10
BCTPOCHHBIMH JIATYUKAMH:
JlaTunk BnaxxHOCTH ¢ quanazoHoM uzmepenus 0...100%
JlaT4rK OCBEIICHHOCTH C JUANa30HOM M3MEpPEHUsI He yke ueM oT 0 110
180000 1k
Hatuuk pH ¢ nuanazonom uzmepenus He yxxe uem ot 0 go 14 pH
Hudposas nadoparopust | JlaTuuk TemMrepatrypsl ¢ AUaNa30HOM H3MEPEHHS He ke 4eM oT -20 1o
1. o Ouoaoruu +140C 1 . 1 .
(yueHuueckas) JlaT4MK 3JIEKTPONPOBOAUMOCTH C AHANa30HAMHU U3MEpPEHUs He yxe yeM oT ()

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

JlaTank TemmepaTyphl OKpY>KaroIel Cpeibl C TUama3oHoOM U3MEPEHUS HE
yxke yeM oT -20 no +40

AKceccyapsl:

Ka6ens USB coequHUTENBHBIHI

3apsimHOE yCTpoicTBO ¢ Kaberem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluu UGpPOBOH 1abopaTopuu




HaumenoBanmue
00opynoBaHus

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuyecTBo eqmHuAI 1151
npo¢ujILHOrO
KOMILJIEKTAa

(o0ueodpa3oBaTe/IbHbIE
OpraHu3aluu, He
SABJISIIOII M €CSI
MAaJIOKOMILJIEKTHBIM),
e/l. H3M.

KoaunyecTBo exmHuL A5
npo¢ujILHOrO
KOMILIEKTA

(MaJIOKOMILJIEKTHbIE
o0ueo0pa3oBaTebHbIE
OpraHM3almn), . U3M.

[Mudposas BureokaMepa ¢ METANIMYECKUM IITATUBOM, pa3pelIeHne He
menee 0,3 Mnukc

IIporpammHoe oOecnieueHue

Metoanueckue pekoMmeHaanuu He menee 30 pador

YnakoBka

Haynune pycckos3pIYHOrO caiiTa noJiep KKK, HAINYME BUACOPOJIMKOB.

[udposas nmabopaTopus
M0 XUMUHM (yueHHUYecKas)

ObecrieunBaeT BBIIOJIHEHUE JIA0OPATOPHBIX padOT IO XMMUM HA YPOKax B
OCHOBHOI IIIKOJIE U IPOEKTHO-UCCIIE0BATEIbCKON JESTENbHOCTH YUaIUXCS.
Komruiekranus:

BbecripoBoiHON MyJIBTUAATUUK 110 XUMUU C 4-MSI BCTPOCHHBIMU JaTYUKAMU:
Hatuuk pH ¢ nuanazonom uzMepenus He yxe uem ot 0 no 14 pH

JlaTuuk BBICOKOW TeMIepaTyphl (TEpPMONAPHBII) ¢ JUANa30HOM U3MEPEHUS
He yxe 4eM oT -100 o +900C

JlaTuuk 31EeKTPONpPOBOAUMOCTH € AMANa30HaMU U3MEPEHUs He yxxe 4eM oT 0
10 200 MmxCwm; ot 0 g0 2000 MxCwum; ot 0 o 20000 MkCwm

JlaTuuk Temneparypsbl MJIaTHHOBBIN C TMANa30HOM U3MEPEHMSI HE YKE UeEM
ot -30 o +120C

OTtnenpHbIE JATUYUKU:

JlaT4yuK ONTUYECKON IMIIOTHOCTU 525 HM

AKceccyapsl:

Kab6ens USB coennHuTenbHBIN

3apsiiHOE yCTpoicTBO ¢ kKabeinem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluu HuppoBoi 1abopaTopuun

HaGop nmabopaTtopHoii 0OCHaCTKH

[IporpamMmMHoe obecrieueHue

Metoanueckue pekoMeHaauu He menee 40 padot

Hanuume pycckos3pIMHOTO caiiTa MOAIECPKKH

1 mT.

1 .




HaumenoBanmue
00opynoBaHus

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuyecTBo eqmHuAI 1151
npo¢ujILHOrO
KOMILJIEKTAa

(o0ueodpa3oBaTe/IbHbIE
OpraHu3aluu, He
SABJISIIOII M €CSI
MAaJIOKOMILJIEKTHBIM),
e/l. H3M.

KoaunyecTBo exmHuL A5
npo¢ujILHOrO
KOMILIEKTA

(MaJIOKOMILJIEKTHbIE
o0ueo0pa3oBaTebHbIE
OpraHM3almn), . U3M.

Hannune Buaeopoamkos.

Hudposas maboparopust
1o ¢usuke
(yueHunueckas)

OOecnieunBaeT BHIMOIHEHUE SKCIIEPUMEHTOB 110 TeMaM Kypca (pu3ukH.
Komruiekramnus:

becnipoBogHOM My IbTHAATYMK TTO (PU3UKE C 6-F0 BCTPOSHHBIMU JaTYUKAMU:
[udpoBoii gaTyuK TeMIEpaTypsl ¢ AUAMA30HOM U3MEPEHUSI HE y)Ke YeM OT -
20 mo 120C

Hudposoii gaTuynk aOCOIIOTHOTO JABJICHUS C JUAMa30HOM U3MEPEHUS HE
yxe ueM ot 0 10 500 kIla

JlaTuuk MarHUTHOTO TOJIS C TUANIa30HOM M3MEPEHHS He yke 4eM oT -80 110
80 mTn

JlaTuuk HampspKEHUA ¢ AMana3oHaMu U3MEpeHUs He yxKe ueM oT -2 110 +2B ;
oT -5 1o +5B; ot -10 no +10B; oT -15 no +15B

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

JlaTuMk akcenepoMeTp ¢ moKa3aTessIMU He MeHee ueM: +2 g; +4 g; +8 g
OTtnenpHBIE yCTPOMCTBA:

USB ocuumnorpad He MeHee 2 kaHania, +/-100B

AKceccyapsl:

Ka6ens USB coeqnHUTENBHBIH

3apsiiHOe yeTpoicTBO ¢ kKabernem miniUSB

USB Anantep Bluetooth 4.1 Low Energy

KonctpykTop 11t mpoBeieHHsI SKCIIEPUMEHTOB

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluu uGpoBo 1abopaTopuu
[IporpamMmmMHoe obecrieueHue

MeTtonudeckue pekomenaanuu (40 pador)

Hannune pycckosi3pIMHOTO caiiTa mOAAePKKU

Hanuune Buaeoposnkos.

1 .

1 .

[udposas nabopaTopus
no puzuonoruu

ObecnieunBaeT MPOBEACHNUE UCCIIEOBAHUS 110 (HYHKIIMOHUPOBAHUIO
yesoBeyeckoro opranusma. Kommiekramus: becripoBoiHoi MyabTHIATUHK

1 .

1 .




HaumenoBanmue
00opynoBaHus

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuyecTBo eqmHuAI 1151
npo¢ujILHOrO
KOMILJIEKTAa

(o0ueodpa3oBaTe/IbHbIE
OpraHu3aluu, He
SABJISIIOII M €CSI
MAaJIOKOMILJIEKTHBIM),
e/l. H3M.

KoaunyecTBo exmHuL A5
npo¢ujILHOrO
KOMILIEKTA

(MaJIOKOMILJIEKTHbIE
o0ueo0pa3oBaTebHbIE
OpraHM3almn), . U3M.

(mpohUIBHBIN YPOBEHB)

10 U3UOJIOTUH C 5-10 BCTPOEHHBIMU JaTuynKaMu: JlaTunk apTepuanbHOro
nasnenus (0...250 mm pr. CT.)

JlaTumk myJsibca ¢ Juana3zoHoM u3MepeHus He yxke ueM oT 30 go 200 yu/muH
JlaTyuk TeMnepaTypsl Teja ¢ AUana3oHoM U3MEPEHHS He YKe 4eM OT +25 110
+40C

JlaTuuk 4acTOTHI JBIXaHUS C TUATIA30HOM U3MEpEeHHs He yke ueM oT 0 10
100 uukII0B/MHUH

JlaTuuk yckopeHus c nokasarensimu £2 g; +4 g; +8 g

OTtnenpHBIE YCTPOMCTBA:

Hatuuk OKI' ¢ auanasonom usmepenus He yxe uyeM ot -300 o +300 mB)
Hatuuk pH ¢ nuanazonom uzmepenus ue yxxe uem ot 0 1o 14 pH

JlaTuMk cuioMep ¢ Auana3zoHoM u3MepeHus He yxke yem ot -40 mo 40 H
JlaTuuk OCBEIIEHHOCTH C AMAMa30HOM H3MEpeHUs He yxe ueM ot 0 10
180000 sk

AKkceccyapsl:

KaGens USB coequHUTENBHBIH

3apsaHoe ycTpoiicTBO ¢ KabeneM miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KoHncTpykTop A mpoBeeHus: IKCIEPUMEHTOB

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluy Hu(poBoi 1abopaTopuu
ITporpammHoe obecnieueHue

Mertoandeckue pekomeHaanuu He meHee 20 padbot

Hanunuue pycckosi3pI9HOTO caifTa MOIIePKKU

Hannune Buaeopoankos.

Hudposas naboparopust
TI0 3KOJIOTHH

ObecnieurBaeT MPOBEICHUE YIEOHOTO SKOJIOTHUECKOTO MOHUTOPHHTA
WHCTPYMEHTAIBHBIMH MeTo1aMu. Habop npumeHsieTcs mpu u3yuyeHuu
9KOJIOTMH, OMOJIOTHH, XUMHH, reorpaduu U IpUPOIOBEICHNUS, a TAKXKE IS
WHAWBUAYAJIBbHBIX UCCICOOBAHNA U HpoeKTHOﬁ NCATCIIBPHOCTHU IIKOJBbHUKOB.

1 .

1 .
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Komrmiexranus: becpoBoiHON MyIbTHIATYHUK O IKOJIOTUYECKOMY
MOHHUTOPHHTY C 8-F0 BCTPOCHHBIMU JTATYNKAMHU:

JlaTuyuk HUTPAT-UOHOB

JlaT4MK XJIOPUA-HOHOB

Hatuuk pH ¢ nuanazonom uzmepenus ue yxxe uem ot 0 1o 14 pH

JaTtunk BnaxkxHocTH ¢ quanazonom usmepenus 0...100%

JlaTuuk OCBEIIEHHOCTH C AMAIa30HOM H3MEpeHus He yxe ueM ot 0 10
180000 nx

JlaTuuk Temnepatypsl ¢ [uana3oHoOM U3MepeHHs He yxke ueM oT -20 10
+140C

JlaTuuk 3IEeKTPONPOBOJAUMOCTH C AMANa30HaMU U3MEPEeHUs He yxke ueM oT 0
10 200 MmxCwm; ot 0 g0 2000 MxCwMm; oT 0 1o 20000 MkCwMm

JlaTuuk TeMmnepaTypbl OKpYy>Karollei cpeibl ¢ IUarna3oHoM U3MEPEHHUs He
yxe ueM oT -20 1o +50C

OTtnenbHBIC JATYUKU:

Jlatauk 3ByKa ¢ (QyHKIIMEH HHTETPUPOBAHUS C TUATIA30HOM U3MEPEHUS
yactoT He MeHee ueM oT 50 'y mo 8 kI'1;

JlaTurK BIAXKHOCTH TOYBHI C TMANIa30HOM U3MEPEHUS He yxe 4eM oT 0 10
50%

Jlatuuk kuciopoaa ¢ auamna3zonom m3mepenus ot 0 1o 100%

JlaT4yuK ONTUYECKON IIIOTHOCTU 525 HM

Jatuuk ontudeckoi mioTHocTy 470 HM

JlaTuuk TypOMIUMETP C JHana3oHoM u3MepeHus He yxe dem ot 0 1o 200
NTU

JlaTuuk OKucH yriiepoja ¢ [uana3oHoM n3MepeHus He yxxe dyem ot 0 go 1000
ppm

Axceccyapbl:

Kabens USB coenuHUTENBHBIN (2 IIT.)
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3apsiiHOE yCTpoicTBO ¢ Kabeinem miniUSB

USB Apanrep Bluetooth 4.1 Low Energy

CrepeHb Ul 3aKpeIIeHHs] JaTYUKOB B LIITAaTUBE

KpaTtkoe pykoBOJCTBO 110 3KCILTyaTauuu Hu(poBoi 1abopaTopuun
IIporpammHoe oOecnieueHue

Metoanyeckue pekoMeHaanuu ne menee 20 pador

YnakoBka

Haynuue pycckos3pIYHOTO caiiTa MoJep KKK, HAINYHE BUACOPOJIMKOB.

Muxkpockon uuppoBoit

Tun Mukpockorna: OuoJIOrHIecKui

Hacanka Mukpockona: MOHOKYJISIpHas
Haznauenue: nabopatopHblit

Meropa uccieoBaHus: CBETIIOE I0JIE
Marepuan ONTHUKH: ONITHYECKOE CTEKIIO
YBenn4yenne MUKpockora, kpat: 64 — 1280
Oxynsaper: WF16x

OO6bextuBsl: 4x, 10X, 40xs (MoANPY>KUHEHHBIN)
PeBonbBepHas ronoBka: Ha 3 00BEKTHBA

Tun noacBeTKM: 3epKajo Win CBETOIUO]
PacnionoxeHne noacBETKH: BEPXHSSI U HHKHSIS
Marepuan kopmyca: MeTail

[IpeameTHslii cronuk, MM: 90

Ucrounnk nmutanus: 220 B/50 I'a

Uucno meranukcenei: 1

1 mrr.

1 mrr.

Ha6op OI'D o xumun

B nabop BxozasT Becsl 1aboparopHbie snekTpoHHbIe 200 T, CIUPTOBKA
nabopaTopHas, BOPOHKA KOHHUYECKasl, MaJouKa CTeKJIsHHAas, npooupka [1X-
14 (10 wTyk), cTakaH Beicokuii ¢ HocukoM BH-50 ¢ meTkoii (2 mTykn),
HWINHAP U3MepUTENbHbIN 2-50-2 (CTEKJIIHHBIN, C TPUTEPTON KPBILIKON),
mTaTUB It MpoOupok Ha 10 rHE3 N, 32KUM MPOOUPOUHBIH, IITTATEITh-

1 mrr.

1 mrr.
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nokeuka (3 mryku), Ha0op (PIaKOHOB 711 XpaHEHHUS PACTBOPOB H
peakTuBOB (00beM (hrmakoHa 100 Mt - 5 KOMIUIEKTOB 110 6 MITYK, 00bEM
¢dnakona 30 My - 10 KOMIUIEKTOB 110 6 IITYK), HAJIWHIP U3MEPUTEIBHBIN C
HocukoM 1-500 (2 mtyku), ctakan Beicokuit 500 mi (3 mTyku), Habop
epiIeii 17151 MBIThS TOCYABI (€pII ISl MBIThSI IPOOUPOK - 3 IITYKH, €PIII JJIs
MBITBSI KOJIO - 3 ITYKH), Xanat 0eibiit Xx/0 (2 TYKH), IepYaTKi Pe3HHOBBIC
XUMHUYECKHUE CTOWKHE (2 MITYKH), OYKU 3alUTHBIC, PUIBTPHI OyMaXKHbIC
(100 mwrtyk), roproyee asns cnuptoBok (0,33 m).

B coctaB Ha0op BXOIAT peaKkTUBbI: ATIOMUHHUM, KeNe30, COISIHASL KUCIIOTa,
METHIIOpaHXK, peHondrarent, aMMHUaK, MePOKCHI BOJOPOIa, HUTPAT
cepebpa u apyrue; B o0IIeH CI0KHOCTH - 44 pa3NTUYHBIX BEIIECTB,
UCTIOJIB3YEMBIX JUIS COCTABJICHUSI KOMILJIEKTOB PEaKTUBOB IPH MPOBEACHUN
HK3aMEHAIIMOHHBIX SKCIIEPUMEHTOB 110 KYpCYy HIKOJIBHON XUMUHU.

YueOHas maboparopust
M0 HEUPOTEXHOJIOTUH

B cocraB BxozsT:
Cencop Tun 1 He menee | mrT., o0ecreunBaeT BO3MOXHOCTb PETUCTPALIUN
CHTHaJIa 3JICKTPUYECKON aKTUBHOCTH MBI (3JIeKTpoMHOTrpamMmMbl, OMI).

Pemcrpaum{ J0JIDKHa OCYHICCTBIIACTCA HCMHBA3MBHO, CYXUMU 3JICKTPOAaMHU.

B03MOXHOCTBIO KPEIUIEHH K PYKE YEJIOBEKa, YTO JOJKHO 1aBaTh
BO3MO>XHOCTb PETUCTPUPOBATH AJIEKTPUUECKYIO aKTUBHOCTH MBILIIBI B
o0acTH, Hajl KOTOpOI pacnonaraercs kperuienue. [Ipu HanpsbkeHun
MBIIIBI JOJIKHA ObITh 0OecIiedeHa BO3MOKHOCTh HAOI0IEHUS! TyYHOCTH
curHaina (t.e. npucyrcrsue OMI'), npu paccnabiaeHUN MBIIIIIEI - €€
OTCYTCTBHE.

Cencop Tun 2 He menee | mT., obecreynBaeT BO3MOXHOCTb PETUCTPALIUN
curtazna goromieruzmorpammsl (PIIT") onTrueckum myrem, 3a c4er
M3MEHEHHSI OTPaKEHHOTO OT KPOBEHOCHBIX COCY/IOB CBETA, 00bEM KOTOPBIX
M3MEHSIETCS 01 BO3JICHCTBUEM IyJIbCOBOM BOJHBI. CeHCop AOKEH OBITh
obecreyeH BO3MOKHOCTBIO KPETUICHHUs K TOYIIEeUKe Majblla YeJIOBEKa.

1 mrr.
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Cencop Tun 3 He menee 1 mT., o0ecreynBaeT BO3MOKHOCTh: PETHCTPAIlUN
curHana snekrpokapanorpammsel (OKI') He HHBa3UBHBIM CITOCOOOM;
peructpauud I, Il u Il oTBeneHM; MOAKIFOYEHUS SIIEKTPOJIOB K CEHCOPY C
MOMOIIIBIO COSMHUTENBHBIX MPOBOIOB, 000pynoBanHbIX TouchProof
pazbemMami.

Cencop Tun 4 He menee | mT. obecredrBaeT BO3MOXHOCTh: PETUCTPALIUN
CUTHaJja KoxkHO-ranbBannueckoil peakuuu (KI'P), peructpanus kotoporo
OCYILIECTBIISIETCS] HA MOCTOSIHHOM TOKE; ITOJIKJIFOUEHUS K TEeJly UelIOBeKa C
MIOMOIILBIO CYXUX 3JIEKTPOJOB, MOJKIIFOUEHUE KOTOPBIX K CEHCOPY
ocymectBisieTcs ¢ momomisio TouchProof pazsemos.

Cencop Tun 5 He menee 1 mrT., obecrieunBaeT BO3MOKHOCTh: PETUCTPALIUU
CUTHaJIa 3JIEKTPUUECKON aKTUBHOCTU Mo3ra (O317) ¢ moMouIbIo Cyxux
HEWHBA3MBHBIX JJIEKTPOOB; PETUCTPALMH HIEKTPUUECKON aKTUBHOCTH
Pa3HbIX J0Jei MO3ra; MOJKIIOYEHHS 3JIEKTPOJOB K CEHCOPY C MTOMOIIBIO
COEIMHHUTEINIBHBIX NPOBO/I0B, 000pynoBaHHbIX TouchProof pazsemamu;
3aKpETICHUS 3JIEKTPOJOB HAa IOBEPXHOCTH T'OJIOBBI.

Cencop Tun 6 He menee 1 mT., o6ecreunBaeT BOZMOXKHOCTb: PErHCTPALUU
CUrHaja Kojiebanus rpyaHoi kiaeTku (CeHcop bIXaHus); ONpeaeaeHus
Y4acTOTHI AbIXaHMSL.

YceTpoiicTBo it cOopa TaHHBIX OT CEHCOPOB U Mepeiayy Ha NEePCOHAIbHbIN
KOMIIbIOTEp 00€eceunBaeT BO3MOXKHOCTb COOpa TaHHBIX OT MOJIKIOYEHHBIX
K HEMY CEHCOPOB M OTIpaBKy nosrydeHHbIX AaHHbIX Ha [1K. [Togkmrouenne
nentpanbHoro moayis k I1K ¢ momompto USB-kabens. LlenTpanbHblit
MOZYJIb UMEET He MeHee | IIT,: ralbBaHn4eCcKyro n3osanuio ot I1K.
LleHTpasbHBIA MOy b 00€CIIEUNBACT BO3MOKHOCTH OJJHOBPEMEHHOTO
MTOAKJIFOYEHUS BILUTOTH 10 4 ceHcopoB. Kaxaplii n3 Bx010B LleHTpanbHOTro
MOJTyJIsl UMEET raJIbBaHUYECKYI0 H30JIAIHIO (oOecnieueHre MeXXKaHaIbHON
rajibBaHUYECKOM n3ossiun). [logkiodenne ceHcopos K LlenTpanibHOMY
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MOJIYJIIO OCYIIECTBIISIETCS ¢ TOMOIIBIO CIEIIMATU3UPOBAHHBIX Pa3beMOB
tuna LEMO, o6ecnieunBaronyx npaBUIbHOCTh TOAKIIOUEHHS pa3beMa u
CHIDKAIOIIUX PUCK CITYYalHOTO KacaHUsl Pa3beMOB TOKOIIPOBOISIINX
9acTeil, a TakKe 00EeCIeUNBAONINX 3aIIUTY OT HECAHKIIMOHHUPOBAHHOTO
MOJIKJIFOUEHUS K TPOU3BOJIBHBIM YCTPOUCTBAM.

Monynb «KHomnkay» He meHee | 1IT., 00ecrieynBaeT BO3MOKHOCTb: Pa3METKU
PETUCTPUPYEMBIX CUTHAJIOB U OTMEYATh HE MEHee 3-X pa3iINyuHbIX KaTeropuu
COCTOSIHU.

YcTpoiicTBO, BXOIAIIEe B COCTAaB 1aO0OPATOPHH, JOIKHO 00eCreunBaTh
BO3MO>XHOCTb PETMCTPALlMU apTEPUATILHOTO JaBICHHUS.

[IporpammHuoe obecnieuenue (nanee - [10). JlomkHo obecieunBaTh
BU3yaJIU3AIMI0 U 00pa0OTKY PErUCTPUPYEMBIX CUTHAJIOB.

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

JlomkHa UMEThCS BKJIAAKa /1711 OJHOBPEMEHHOT0 MMPOCMOTpa CUTHAJIA CO
BCEX CEHCOPOB, OJHOBPEMEHHO MOAKIIOUEHHBIX K [[eHTpansHOMY MOIyIIIO.
OT0 0becrneynBaeT BO3MOKHOCTh MHOTOKaHAIbHOTO (TIOJIUTpaduuecKoro)
pexuma paboThl yCTpONCTBA.

Taxke TOMKHBI UMETHCS BKJIAAKH 711 BU3yaJIM3allud CUTHAJIOB OT CEHCOPOB
OMT', ®III', OKT', KI'P, D3I, cencopa npixaHusi, KHOIIKH; a TAKKE
MIPOM3BOJIHBIX TPaUKOB, HA KOTOPHIX BU3YAIU3UPYIOTCS CHIELU(PUUHbIE TS
TOTO WJIK MHOTO CUTHAJIA BEJINYUHBI.

[10 nomxHO naBaTh BOZMOXKHOCThH BU3yalln3allMi U 00paboTKU
PETUCTPUPYEMBIX CUTHAJIOB, @ UMEHHO:

- OMI': Bu3yanu3anus CUTHaja, CIEKTP CUTHAJIA, aMIUITUTYIHBII TpUITEp

- OIII': Bu3yanu3alus curuaia, CrieKTpa CUrHasia, TaxorpaMMsl, rpapuk
yJbca
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- OKT': Bu3yanusanus CUTHAJA, TAXOTPAMMBI, rpaduK myabca

- KI'P: Buzyanu3anus curnana

- ODOI': Bu3yanu3anus CUTHaNa, CIIEKTP CUTHAJIA, aMIUIUTYAa alnb(a-puTMma,
aMIuInTya 6era-purma.

- CeHCOp JIbIXaHus: BU3yalu3alys CUTHATIA,

- Knomnka: Bu3yanuzaius curaana pa3MeTKu

[1O noKHO UMETh BO3MOXKHOCTH KacToMu3aluu u Hactpoiku [10 mms

3¢ PeKTUBHOrO 0TOOpaKEHUS rPaUKOB: HACTPOITKA 1IBETA, BHIOOP
napaMeTpoB IS aHATTN3a, BBIOOP 0TOOpakaeMbIX rpauKoB,
MmacmTabupoBanue rpa¢pukoB. [10 10/KHO UMETh BO3MOKHOCTb 3aIUCH U
BOCIIPOU3BEICHHS PETUCTPUPYEMBIX CUTHAJIOB.

Bo3MOXHOCTE HACTPOMKHU MapaMeTpoB GUIBTPALIUU CUTHAIA C TTIOMOIIIBIO
(GUIBbTpa HIKHUX 9acTOT, PUIIBTPA BEICOKMX YaCTOT, MIOJIOCOBOTO (hUIIBTpa,
PEKEKTOPHOTO (QUIIBTPA.

C uenbto ynoOCTBa aHalIM3a CUTHAJIA, I0JKHA UMEThCS BO3MOKHOCTh
3aIlUCH PETUCTPUPYEMBIX CUTHAJIOB B (haili, ¢ mocneayromei
BO3MO>KHOCTBIO UX MOCJIEAYIOLIEro BOCIpOou3BeAeH s B 1aHHOM 110
(MMUTHUPYSI PETUCTPALIMIO CUTHAJIA B PEKUME PEATTLHOI'O BPEMEHH).

B cocrase: MeToanueckre MaTepuaibl A1 YUUTENS U 00ydaroImuxcs,
OIMCaHKUe NOJKIIOUEHHS] CEHCOPOB JIa00PaTOPUH, HHCTPYKIIMU O
ucnosnb3oBanuto [10, onrcanue 1adopaTOPHBIX U MPAKTUYECKUX padoT,
KOTOpOE B TOM YHCJIE COAEPKUT NMPE3ECHTALMOHHBIE MaTepHAJIbL.
YnakoBka/kopoOka J1abopaTopuH JT0JKHA o0ecTiedrBaTh yI00HOE XpaHEHUE
U coJiepKaTh MOJCKA3KH JIJISl pacIoyIOKEHUs CEHCOPOB U YCTPOMCTB
nabopaTopuu A1l yI0OHOTO MCIIOIB30BaHMS MTPENOoIaBaTeIIMU U
00yJaronuMucs.

TexHoJ0OrNYecKas HalpaBJCHHOCTb

9.

| OGpazoBarenbHbIit

‘ PoboToTexunueckuii Ha60p npeaHa3HauCH I U3YUCHUS OCHOB

1 .

1 .
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KOHCTPYKTOp AJIst
IPaKTUKU OJIOYHOTO
IPOrpaMMUPOBAHUS C
KOMIUIEKTOM JaT4NKOB

POOOTOTEXHUKH, JETANICH, Y3JI0B 1 MEXaHU3MOB, HEOOXOAUMBIX JIJIs
CO3JIaHMsI POOOTOTEXHUYECKUX YCTPOUCTB.

HaGop npezncrasisier co00i KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COCIMHUTEIILHBIX 3JIECMEHTOB U 3JICKTPOTEXHHYECKMX KOMITOHEHTOB.
Ha6op mo3BomsieT codupats (i MporpaMMHUPOBATh COOUpPacMbIe MOJISIH), U3
9JIEMEHTOB BXOJSIINX B €T0 COCTaB, MOJICTH MEXaTPOHHBIX U
POOOTOTEXHUYECKHUX YCTPOMCTB C aBTOMATU3UPOBAHHBIM YIIPABIICHHUEM, B
TOM YHCJIe Ha KOJIECHOM XOJly, & TaK k€ KOHCTPYKIIUH, OCHOBaHHBIX Ha
UCIIOJIb30BAHUY TIepe/iad (B TOM YKCIIC YEPBSIYHBIX U 3y0UaThIX), a TaK XKe
pBIYaroB.

CBETOAMO/IHBIN MaTPUUHBIN AUCILICH ¢ OEJION MOJACBETKON Ha KOHTPOJLIEpe
KonndecTBo mopToB BBO/A/BBIBOJIa HA KOHTPOJUIEPE HE MeHee 6
KonnuectBo kHOMOK HE MeHee 4

OO11ee KOIMYECTBO IEMEHTOB: He MeHe 520 1IT., B TOM YHuCIIe:

1) mporpaMMupyeMblii 010K yrpaBieHUs, KOTOPbII MOXKET paboTaTh
aBTOHOMHO U B TIOTOKOBOM PEKUME;

2) cepBOMOTOPBI

3) DaT4YHK CUIIBI

4) naT4uK paccTOSHUS

5) naT4uK 1BETA

6) akkymynaTopHas OaTapes

7) IlnacTUKOBBIE CTPYKTYPHBIE DJIEMEHTHI, BKIItoYast meppopupoBaHHbIC
AJIEMEHTHI: OaNKH, KyOUKH, OCH B BaJIbl, COCTUHUTEIBHBIE AJIEMEHTHI K OCSM
, IIECTEPHU, NpeIHa3HAYEHHbIE JIUIs CO3aHUs YEPBIYHBIX M 3y0UaThIX
nepeaay, COeTUHUTEIbHbBIC U KPETICKHBIC AIIEMEHTHI;

7) IlporpamMmmMHoOe obecriedeHne, UCIoIb3yeMoe I TPOrpaMMUPOBAHUS
coOMpaeMbIX POOOTOTEXHUUECKUX MOJIETIeH U YCTPOMCTB, TOCTYITHO JIs
CKauMBaHUs U3 ceTH MHTepHeT
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npo¢ujILHOrO KosmyecTBo equHun 1J1s1
KOMILJIEKTa npo¢ujILHOrO
Ne Haumenosante Kparkue npuMepHbIe TEXHHYECKHE XaPaKTEePHCTHKH (0buieoGpasoateaHbie fomriercra
obopyaoBaHus OpraHU3aIMM, He (MaJI0KOMIJIEKTHBIE
ABJIAIOIHECS o0meodpa3oBaTe/IbHbIC
MaJIOKOMILIEKTHBIM), OpraHU3aNuM), eJ. H3M.
e/l. M3M.

KoMIUIeKT 1715t i3ydeHust OCHOB 3JIEKTPOHHUKH U POOOTOTEXHUKH

HaGop nomxkeH ObITh IpeaHA3HAYEH IS POBECHUS YU€OHBIX 3aHATHH 110

QJICKTPOHUKE U CXCMOTCXHUKE C LCJIIbIO U3YUCHUA Hauboee

pacrpoCcTpaHEHHOH AJIEMEHTHOM 0a3bl, IPUMEHSAEMOM JIJIsi HHKEHEPHO-

TEXHUYECKOTO TBOPYCCTBA YUANTUXCS U Pa3pabOTKH YIeOHBIX MOJICIICH

pO6OTOB. Ha60p JAOJIKCH MO3BOJIATH YHAIIUMCA Ha ITPAKTHKE OCBOUTH

OCHOBHBIE TEXHOJIOTHH MPOEKTUPOBAHUS POOOTOTEXHUYECKUX KOMILJIEKCOB

Ha IIpuMepe y‘I€6HBIX MOI[GJ'IGﬁ pO6OTOB, a TaKKC U3YyUUTh OCHOBHBIC

TEXHUYECKHE PEIICHUS B 001aCTH KHOSPHETUYCCKUX U BCTPAHBACMBIX

CHCTCM.

B cocrtaB koMmIuiekTa JOJKCH BXOIUTDH Ha6op KOHCTPYKTUBHBIX 3JICMCHTOB

JJIA C60pKI/I MaKeTa MAaHUTTYJISIHUOHHOI'O po60Ta, KOMIUICKT MCTAJINIMYCCKUX

O6pa3zoBaTenbHBIN HA0OP | KOHCTPYKTUBHBIX DJIEMEHTOB ISl COOPKU MakeTa MOOMIILHOTO po0OTa U T.II.
10 10 MCXaHHUKC, B cocrtaB xomIiekTa BXOAUT Ha6op QJICKTPOHHBIX KOMIIOHCHTOB IJIA 1 mr 1 mr

MCXAaTpPOHHUKE U
pPOOOTOTEXHUKE

W3y4YEHUsI OCHOB JIEKTPOHUKHU U CXEMOTEXHUKH, a TAKKE KOMILJIEKT
MIPUBOOB M JATUYUKOB Pa3IMYHOIO THUIIA TS pa3pabOTKU
POOOTOTEXHUYECKUX KOMITJIEKCOB.

B cocraB KOMILIEKTa JOKHO BXOAUTH: MOTOPBI C SHKOJEPOM - HE MEHEe
21T, CepBONPUBOJ OOJIBIION - HE MEeHee 41T, CEpBONPUBO MaJIbIi - HE
MeHee 21T, HHPPaKpacHbII TaTUUK - HE MeHee 31T, yIbTPa3ByKOBOMH
JaTYUK - HE MEeHee 31UT, TaTYUK TEMIIEpaTypsl - HE MeHee 11T, JaTunk
OCBEILEHHOCTHU - HE MeHee 11T, Habop PEKTPOHHBIX KOMIIOHEHTOB
(pe3ucTopbl, KOHACHCATOPHI, CBETOAHOAbI PA3IMUYHOTO HOMUHAJIA),
KOMIUIEKT MPOBOJIOB /JIsl O€CMaeyHOoro NpoTOTUIIHPOBAHHUS, TIaTa
OecraeyHOr0 MPOTOTHUITMPOBAHUS, AKKYMYJISITOP U 3apsiIHOE YCTPOICTBO, .
B cocraB koMIUIEKTa TOHKEH BXOAUTh TPOrPaMMHUPYEMBIN KOHTPOJLIED,
nporpammupyemsiii B cpesie Arduino IDE unu ananornyssix cBo00IHO
pacrnpocTpaHsieMbIX cpefax pazpaboTku. [Iporpammupyembiii KOHTpOIIIED




HaumenoBanmue
00opynoBaHus

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuyecTBo eqmHuAI 1151
npo¢ujILHOrO
KOMILJIEKTAa

(o0ueodpa3oBaTe/IbHbIE
OpraHu3aluu, He
SABJISIIOII M €CSI
MAaJIOKOMILJIEKTHBIM),
e/l. H3M.

KoaunyecTBo exmHuL A5
npo¢ujILHOrO
KOMILIEKTA

(MaJIOKOMILJIEKTHbIE
o0ueo0pa3oBaTebHbIE
OpraHM3almn), . U3M.

JOJKEeH 00J1aaTh MOPTaMu JIJIsl HOJKITIOYEHHS IM(PPOBBIX U aHAJIOTOBBIX
ycrpoiict, uatepdeiicamu TTL, USART, I12C, SPI, Ethernet, Bluetooth wu
WiFi.

B cocraB komruiekTa 10KEH BXOIUTh MOAY/Ih TEXHUUYECKOTO 3PEHUS,
MIPEICTABIISAIONINI cOO0H BRIYUCIUTEIHLHOE YCTPOMCTBO CO BCTPOSHHBIM
MHUKPOIIPOIIECCOPOM (KOJI-BO SIZIEP - HE MeHee 411IT, YacToTa si/ipa HE MEHee
1.2 I'Tu, o6sem O3V - He menee 512M6, 00beM BCTPOCHHOM ITaMSTH - HE
MmeHee 81°0), HHTErpHpPOBaHHOM KaMepoi (MaKCUMAIIbHOE pa3pelieHue
BUJICOTIOTOKA, NepenaBaeMoro no untepdeiicy USB - ne Mmenee 2592x1944
€/1.) M1 ONTUYECKON cucTeMOil. Moaylb TEXHUUECKOIO 3pEHUS 10JIKEH
00J1a/1aTh COBMECTUMOCTBIO C PA3TUYHBIMU MPOTPAMMHUPYEMBIMU
KOHTpoJuIepamu ¢ momortibio uaTepdericos - TTL, UART, 12C, SPI,
Ethernet. Moaynb TEXHHUECKOTO 3pEHHUSI TOKEH UMETh BCTPOSHHOE
porpaMMHOE o0ecIiedeHre Ha OCHOBE OIEepalMOHHON cucTeMbl Linux,
MO3BOJISIFOIIEE OCYIIECTBISATH HACTPOMKY CHCTEMBI MAIIIMHHOTO O0yUeHUs
rapaMeTpoOB HEMPOHHBIX ceTel JIsi OOHAPYKEHUS 00BEKTOB, OTPEICICHUS
WX MapaMeTpoB U JanbHEHIIeH HAeHTU(DUKALINH.

KomrmuiekT nomken obecneynBaTh BO3MOKHOCTh U3YUYEHHSI OCHOB
pa3paboTKu MPOTPaMMHBIX U alllapaTHBIX KOMILJIEKCOB HHKEHEPHBIX
cucteM, pemeHuii B cepe "MuTepHeT Bemieit", a Takyke penieHui B 0071acTH
POOOTOTEXHUKH, UCKYCCTBEHHOTO MHTEJJIEKTA M MAITUHHOTO O0YYEeHHSI.

11.

YeTtsipéxoceBoit
y4eOHbII po0OoT-
MaHUIYJIATOp C
MOZYJIbHBIMH CMEHHBIMH
HacaJKaMu

Y4eOHbIi poOOT-MaHUITYIIATOP MPEeIHA3HAYEH JIJISI OCBOCHUS
00yJaroIMMHUCs OCHOB POOOTOTEXHUKH, JUTSI TIOJATOTOBKH O0YUJaIOIINXCS K
BHEJPEHUIO U MTOCIEAYIONIEMY UCIIOIb30BAHUIO POOOTOB B MTPOMBIIITIEHHOM
MIPOU3BOJICTBE.

KomnmuaecTBo oceit poboTa MaHUITYIATOpA - YETHIPE.

[Tepemenenne HHCTPYMEHTA B TIPOCTPAHCTBE IO TPEM OCSIM JTIOJDKHO
yIPaBIATHCS MIATOBBIMU JIBUTATENIMHA. HanpsbkeHne MUTaHus MIaroBbIX

1 .

1 .




HaumenoBanmue
00opynoBaHus

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KouanuyecTBo equHHUI 1S
npo¢ujILHOrO
KOMILJIEKTAa

(o0meobpa3oBaTeabHbIE
OpraHu3aluu, He
SABJISIIOII M €CSI
MAaJIOKOMIIJIEKTHBIM),
e/l. H3M.

KoaunyecTBo exmHuL A5
npo¢ujILHOrO
KOMILIEKTA

(MaJIOKOMILJIEKTHbIE
o0ueo0pa3oBaTebHbIE
OpraHM3almn), . U3M.

nBurareieit ue oonee 12 B.

CepBojiBUraTellb YETBEPTOM OCH IOJKEH 00ECIIeUrnBaTh TOBOPOT
HUHCTPYMEHTA.

VY01 10BOpOTa MAHUITYNIATOPA HA OCHOBAaHUH BOKPYT BEPTHKAIBHON OCH HE
menee 180 rpamaycos.

Jiia onpesienieHus MOJI0KEHUsT MAaHUITYJISITOPA IPU TTOBOPOTE BOKPYT
BEPTUKAIbHON OCH JJOJKEH HCIOJIb30BaThCS YIHKOEP.

Yo noBopoTa 3a/iHero 1ieya MaHUIyJIsITopa He MeHee 90 rparycoB.

VYros moBopoTa nepenHero mieya MmaHumnynaropa He mexee 100 rpamycos.
Jl1ia onpesienieHus MOJIOKEHUs 33 THETO U MEPEIHEro Iied MaHUIYJIsTOpa
JIOJKEH HCII0JIb30BATHCS TMPOCKOIL. YTOJI IOBOPOTA 110 UETBEPTON OCH HE
MeHnee 180 rpaaycos.

JlokHa OBITH BO3MOXKHOCTB OCHAIIIEHUS] CMEHHBIMU HacaJKaMH (Harpumep,
Jiep KaTeNb KapaHaala Wi giomacrepa, IpUCcoCcKa ¢ CEpBOIBUTaTENIEeM,
MEXaHMYECKOE 3aXBaTHOE YCTPONCTBO C CEPBOJBUTATENEM, YCTPOHCTBO JIsI
Ja3epHOM IpaBUPOBKU WM YCTPOMCTBO i 3D-nedat).

JlomkxHa ObITH BO3MOXKHOCTD MOAKIIOUYEHHUS JJOTIOJIHUTENbHBIX YCTPOMCTB
(HammpuMep, TpaHCIIOPTEPA, penbca A MepeMelieHns poboTa, myIbTa
yIpaBiIeHUs TUNA JHKOUCTUK, KaMEPhl MAIIMHHOTO 3PEHHUS, ONITUYECKOTO
JaTyrKa, MOJLyJisi 0eCIIpOBOTHOIO AOCTYTIA.

PoboT-MaHUIynATOp 10JKEH 00ecreunBaTh NepeMelieHe Hacalk1 B
MIPOCTPAHCTBE, aKTUBALIMIO HACA/IKH, BO3MOXXHOCTh MIOJyYEHUS! CUTHAJIOB OT
KaMephbl U JaTYUKOB, BO3MOYKHOCTD YIPABJIEHUS 1ONOJHUTEIbHBIMU
YCTPOMCTBAMU.

Marepuan kopmyca — amoMuHui. J[nametp paboueit 30HbI (6e3 yuera
HaBECHOT0 MHCTPYMEHTA U ueTBepToit ocn) He MeHee 320 mM. UnTepdetic
noaxirouenus — USB.

JloJKeH UMeTh BO3MOKHOCTh aBTOHOMHOM paOOThl M BHEITHETO
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npo¢ujILHOrO KosmyecTBo equHun 1J1s1
KOMILJIEKTa npo¢ujILHOrO
HaumenoBanue (o0ueodpa3oBaTe/IbHbIE KOMILJIEKTa
Ne Kparkue npuMepHble TeXHUYECKHE XaPAKTEPHCTUKH
00opynoBaHus OpraHu3alum, He (MaJIOKOMILIEKTHbIE
ABJIAIOIHECS o0meodpa3oBaTe/IbHbIC
MaJIOKOMIIJIeKTH])IM), opraﬂnsaunn), ¢1. H3M.
e/l. U3M.
YIIPaBJIEHHUS.
VYrpaBistomuii KOHTPOJIIEP TOJDKEH OBITh COBMECTHM CO cpenor Arduino.
YpaBisrommii KOHTPOJUIEP COBMECTUM CO CPENOM TPOTPaMMUPOBAHHUS
Scratch, u s3p1KOM nporpamMmmupoBanus C.
JlomkeH obecrieunBaTh MOBOPOT IO TIEPBBIM TPEM OCSIM B 3aJIaHHBIA YTOJI U
Ha 3a/IaHHbI{ YTOJI, TIOBOPOT 110 YETBEPTOM OCH HA 3aJJaHHBINA yroJI,
JBH>)KEHUE B KOOpIUHATHI X, Y, Z, IepeMeNIeHUE Ha 3aJJaHHOE PACCTOSHUE
1o koopauHaram X, Y, Z, nepeaady JaHHbIX O TEKYLIEM I10JI0KEHUHN YIJIOB,
nepeaavyy JaHHbIX O TEKYIIUX KOOPAWHATAX UHCTPYMEHTA.
JloikeH noaiepKuBaTh MEPEMEIICHUE B IEKAPTOBBIX KOOPAUHATAX U yriax
II0BOPOTA OCEM, C 3aJAHHON CKOPOCTBIO U YCKOPEHUEM.
Turnbl nepeMeIeHnii B IEKapTOBBIX KOOPJIMHATAX: IBUKEHHE 110
TPAaeKTOPHUH, ABUKEHHE MO MPSIMON MEXITY IBYMSI TOUKAMH,
MepenphITiBaHNe U3 TOYKU U TOUKY (MIEPEHOC OOBEKTA).
OO0pazoBaTenbHBIN KOMIUIEKT JOHKEH OBITh IPEeIHA3HAYEH ISl U3yUSHUS
POOOTOTEXHHUUECKUX TEXHOJIOTHI, OCHOB WH()OPMAITMOHHBIX TEXHOJIOTUN U
TEXHOJIOTMI IPOMBILJIEHHOW aBTOMAaTHU3allMH, a TAKKE TEXHOJIOTUI
. MPOTOTUIIUPOBAHUS Y aITATHBHOTO MPOU3BOICTBA.
O06pa3oBarenbHblif Habop P p ok P a
B cocraB komIuiekTa 101KHO BXOJAUTH:
JUTA U3yYCHUS o N N
1) UHTeNnneKTyalbHbIH CEPBOMOYIIh C HHTETPUPOBAHHON CHCTEMOM
MHOTOKOMITOHCHTHBIX ABJICHMUSI, TO3BOJISIIONIEH OOBEANHATH CEPBOMOYITH c OM I10
12. POOOTOTEXHHUECKUX yrip ’ H Ybell p ALY APYT € ZIpYT 1 . 1 .
CHCTEM I MocJeIoBaTeIbHOMY HHTEep(eiicy - He MeHee OIIT;
2) PoOOTOTEeXHUYECKHI KOHTPOJUIEP MOJIYJILHOTO THIIA, IPEICTABIISFOIHI
MAaHUITYJAITOHHBIX . N N oy
poGOTOB co00¥ OTHOTIIIATHBIM MHUKPOKOMIIBIOTEP C ONEPAIMOHHOM cucTemoit Linux,

00BbETMHEHHBIH ¢ epUPEepUITHBIM KOHTPOJIJIEPOM C TIOMOIIBIO MJIaThI
pacirpenus. POO0TOTeXHUYECKHI KOHTPOJUIEP TOJIKEH YAOBIETBOPATD
TEXHUYECKUM XapaKTEpUCTHKAM: KOJI-BO SIIEP BCTPOECHHOIO
MHUKPOKOMIIBIOTEpA - He MeHee 4, TAKTOBas 9acToTa sijipa - He MeHee 1,2




HaumenoBanmue
00opynoBaHus

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuyecTBo eqmHuAI 1151
npo¢ujILHOrO
KOMILJIEKTAa

(o0ueodpa3oBaTe/IbHbIE
OpraHu3aluu, He
SABJISIIOII M €CSI
MAaJIOKOMILJIEKTHBIM),
e/l. H3M.

KoaunyecTBo exmHuL A5
npo¢ujILHOrO
KOMILIEKTA

(MaJIOKOMILJIEKTHbIE
o0ueo0pa3oBaTebHbIE
OpraHM3almn), . U3M.

I'Tu, o6bem O3Y - He meHee 512 MO, nanuune unrepdeiicos - SPI, 12C,
12S, TTL, UART, PWM, iudpoBbie 1 aHATOTOBBIE MOPTHI IS
MOAKJIIOUEHHUS BHEIIHUX YCTPOUCTB, a Takke WiFi wim Bluetooth miis
KOMMYHMKAIMU CO BHEIIHUMHU ycTpoiicTBaMu. PoOoTOTEXHHUECKUI
KOHTPOJUIEP OJDKEH 00ecrednBaTh BO3MOKHOCTb IPOIPaMMHUPOBAHUS C
MOMOIIBIO cpeACTB s1361k0B C/C++, Python n cBoG01HO pacmpocTpaHsIeMoit
cpeas! Arduino IDE, a Taxoke ynpaBieHUst MOAETSIMA POOOTOTEXHUYECKUX
CUCTEM ¢ oMoIkio cpeasl ROS.

3) BeruncnuTenbHbIi MOYIb CO BCTPOCHHBIM MHKPOKOHTPOJIIEPOM - HE
MeHee 1 mT. BerancnuTenbHbIi MOy b TOIDKEH 00J1aaTh BCTPOCHHBIMA
1u(GpPOBBIMU IOPTAMU - HE MeHee 121IT U aHaJI0rOBBIMU IOPTAMU- HE MEHEE
12mT. BeraucauTenbHbIi MOYJIb TOJDKEH 00J1aJ1aTh BCTPOCHHBIM MOTYJIEM
6ecripoBoiHOM cBsi3u THIa Bluetooth u WiFi qyis co3nanus anmnapatHo-
MIPOrpaMMHBIX pelIeHul 1 "yMHBIX/cMapT"-yCTpOMCTB Il pa3paboTKu
pemienuit "MuatepHer Bemen".

BoruncnuTenbHbIi MOAYJIb T0JKEH 0071a/1aTh COBMECTUMOCTBIO C
nepudepuiHbIMU IIIATaMU A7 oAKItoueHus Kk cetu Ethernet u
ITOAKJIIOUEHUS] BHEIIHEW CUIIOBOM HATPY3KH.

4) Mozynb TeXHHYECKOTO 3pSHUS, IPEICTABIISIONIHI COO0H YCTPOWCTBO Ha
0a3e BBIYUCIUTEIHHOIO MUKPOKOHTPOJUIEPA U UHTEIPUPOBAHHOM KaMephl,
obecrieynBaroliee pacrno3HaBaHue MPOCTEUIINX U300pakeHN Ha MOTyJIe 3a
CYeT COOCTBEHHBIX BBIUMCIUTEIbHBIX BO3MOKHOCTEN - HE MeHee 111T;
Moayiab TEXHUYECKOTO 3pEeHuUs 10JKEeH 00ecrieuuBaTh BO3MOKHOCTh
OCYIIECTBJISITh HACTPOUKY IKCTIO3UIINH, Oatanca 6enoro, HSV
COCTABJISIOLINX, IO OOHAPYKUBAEMOM 001acT N300pakeHHs,
OKPYTJIOCTH OOHApYKMBaeMOM 00J1aCTH U300PKEHHUSI, TOJIOKECHHE
oOHapyKUBaeMbIX 00J1aCTe OTHOCUTENIBHO JIPYT Apyra

Moysab TEXHUYECKOTO 3pEHUs T0JDKEH UMETh BCTPOCHHbIE HHTEep(EICHI -




HaumenoBanmue
00opynoBaHus

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuyecTBo eqmHuAI 1151
npo¢ujILHOrO
KOMILJIEKTAa

(o0ueodpa3oBaTe/IbHbIE
OpraHu3aluu, He
SABJISIIOII M €CSI
MAaJIOKOMILJIEKTHBIM),
e/l. H3M.

KoaunyecTBo exmHuL A5
npo¢ujILHOrO
KOMILIEKTA

(MaJIOKOMILJIEKTHbIE
o0ueo0pa3oBaTebHbIE
OpraHM3almn), . U3M.

SPI, UART, 12C uinu TTL nis KOMMyHUKAUK APYT C IPYTOM WIH
BHEIIIHUMH YCTPOUCTBAMH.

5) KoMIUIeKT KOHCTPYKTUBHBIX JIEMEHTOB U3 METaJUIa ik COOPKU MOJIEIIN
MaHUIYJISTOPOB - HE MEHee 11T;

6) KoMmIuiekT 351eMeHTOB 151 COOPKH BaKyyMHOT'O 3aXBaTa - He MeHee 11iT.
O06pazoBaTenbHBIM POOOTOTEXHUUECKUI KOMIUIEKT JOJIKEH COJIEPKATh
Habop OMOIMOTEK TPEXMEPHBIX MOJIEJICH JIJIsl MPOTOTUIHPOBAHUS MOJIEIen
MOOWIJIBHBIX ¥ MAaHUITYJISIIMOHHBIX pOOOTOB pa3anMyHOro THIA. B coctas
KOMIUIEKTA JIOJDKHBI BXOJUTh HHCTPYKIIMH U METOJIMYECKUE YKa3aHHUsI 110
pa3paboTKe TPEXMEPHBIX MOJIeTICH MOOMIIBHBIX POOOTOB,
MaHUMYJSIUOHHBIX POOOTOB C Pa3TUYHBIMU THIIAMHU KHHEMATUKH (yrJI0Bas
KMHEMAaTHKa, IUIOCKO-TIapajlielbHasi KHHEMaTHUKa, J1eJIbTa-KUHEMAaTHKa,
SCARA wiu pelyakHasi KHHeMaTtuka, niaargopma Ctroapra H T.I1.).
O06pazoBaTenbHBIN POOOTOTEXHUUECKHI KOMIUIEKT JOKEH COJEPKATh
MHCTPYKIIMHU 0 IPOEKTUPOBAHUIO pOOOTOB, MHCTPYKIIMU U METOIUKU
OCYILIECTBIICHUS] MH)KEHEPHBIX PAacu€TOB MPU MPOEKTUPOBAHUU (pacdeThbl
Harpy3kKy 1 MOMEHTOB, pacueT MOIIHOCTHU MPUBOJIOB, pacyeT MapaMeTpoB
KMHEMAaTUKH U T.11.), THCTPYKIIMH 10 pa3pabOTKe CUCTEM YIPABIECHUS U
IIPOrpaMMHOT0 oOecrieueHus JUIsl yrpaBiieH!s] poOOTaMU, HHCTPYKIIUU U
METOJIMKH IO pa3paboTKe CUCTEM YIPABIEHUS C 3JIEMEHTaMU
HCKYCCTBEHHOT'O MHTEIIJIEKTAa M MAILIMHHOTO 00Y4YEeHHUS.

Komnb

I0TepHOE 000pYy/10BaHUE

13.

Hoyt6yxk

®opm-PakTop: HOYTOYK;

XKectkas, HeoTKIIIOUaeMasi KJIaBuaTypa: HAIN4HE;
Pycckas packiagka KjiaBuaTyphbl: HAIUYUE;
JlnaroHane skpaHa: He MeHee 15,6 11oiMoB;
Paspemenne skpana: He MeHee 1920x1080 nukcenei;

1 mrr.

1 mrr.
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KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuyecTBo eqmHuAI 1151
npo¢ujILHOrO
KOMILJIEKTAa

(o0ueodpa3oBaTe/IbHbIE
OpraHu3aluu, He
SABJISIIOII M €CSI
MAaJIOKOMILJIEKTHBIM),
e/l. H3M.

KoaunyecTBo exmHuL A5
npo¢ujILHOrO
KOMILIEKTA

(MaJIOKOMILJIEKTHbIE
o0ueo0pa3oBaTebHbIE
OpraHM3almn), . U3M.

KonnuecTBo sinep npoiieccopa: He MeHee 4;

KonnyecTBo NOTOKOB: HE MeHee §;

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

O0beM yCcTaHOBIIEHHOM ONepaTUBHON MaMsTH: HE MeHee 8 ['0aiiT;
O06beM noaaep>KUBaEMOM ONepaTUBHOM MaMATH (7151 BO3MOKHOCTH
pacmmpenusi): He MmeHee 24 ['0aiT;

O6mbem Hakonutenns SSD: He menee 240 1'0aiit;

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

Bec HoyTOyKa ¢ ycTaHOBJIEHHBIM aKKyMyJIsiTOpoM: He Oonee 1,8 Kr;
Bremnnit uarepdeiic USB crannapra He Hike 3.0: He MeHee Tpex
CBOOOHBIX;

Buemnuit unrepgeiic LAN (ucnonbp3oBaHue NEPeX0JHUKOB HE
IIPEYCMOTPEHO): HAIUYHE;

Hanuumne monyneit u uarepdeiicos (MCIoIb30BaHNUE MTEPEXOTHUKOB HE
npenycmorpeno): VGA, HDMI;

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

Web-kamepa: Hanuuue,

Manunynsatop "MbIlb": HAINYKE,

[IpenycranoBneHHas oneparuoHHas CUCTeMa C rpaduIecKumM
MOJIb30BaTEILCKUM HHTEpdeiicom, obecrieunBatomnias paboTy
pacnpocTpaHEHHBIX 00Pa30BaATEIbHBIX U OOIIECUCTEMHBIX MPUIIOKEHHN:
HaJINYue.

14.

Tenexka-XpaHWINILE
HOYTOYKOB

THUI KOpITyca: METa;

BO3MOXKHOCTH 0€30I1aCHOI0 3alMUIICHHOT'O 3aMKOM XPaHCHU A HOYT6YKOBZ

HaJIM4IHe;

1 mrr.

1 mrr.




HaumenoBanmue
00opynoBaHus

KpaTkue npumepHble TeXHHYEeCKHE XaPAKTEPUCTHKH

KoanuyecTBo eqmHuAI 1151
npo¢ujILHOrO
KOMILJIEKTAa

(o0ueodpa3oBaTe/IbHbIE
OpraHu3aluu, He
SABJISIIOII M €CSI
MAaJIOKOMILJIEKTHBIM),
e/l. H3M.

KoaunyecTBo exmHuL A5
npo¢ujILHOrO
KOMILIEKTA

(MaJIOKOMILJIEKTHbIE
o0ueo0pa3oBaTebHbIE
OpraHM3almn), . U3M.

BO3MOXKHOCTb 3apsIKM HOYTOYKOB: HaJTM4Ke, OIJIepKKa HOYTOYKOB U3
KOMILJIEKTa MOCTABKU;

Hanuuue poyrepa Wi-Fi ctangapra 802.11n wim coBpemennee: 1 mir.
MOJ/IEPKKA HOYTOYKOB U3 KOMIJIEKTA MTOCTaBKH;

KOJIMYECTBO HOYTOYKOB: OT 6 MITYK, HOJAEpKKa HOYTOYKOB U3 KOMIUIEKTa
MOCTaBKH;

Hanpsokenne muranus: 220B\500';

[ToTpebnsiemast moutHOCTH, BT (Makcumym): 2500;

[ToTpebnsemslii Tok, A (Makcumym): 12;

JUlvHa MIHYpa IEKTPONUTAHUSL: OT 2,5 METpa;

3ammTa OT nepeHanpsHKeHUs, KOPOTKOTO 3aMbIKaHUSI: HATTUUHE;
Koneca i nepeiBUKEHUs: C TOPMO30M: HAJIMYHE.




