Hpunoxenue Ne 6

K MeTOI[I/I‘leCKI/IM PEKOMEHAAIINAM

MNPUMEPHBIN IEPEYEHb OBOPYJIOBAHUA, PACXOJHBIX MATEPUAJIOB, CPEICTB OBYYEHUS U
BOCIIMTAHUA JJIA CO3JAHUA U OBECIIEYEHUSA @ YHKIHUMOHUPOBAHUA HEHTPOB OBPA3OBAHUA
ECTECTBEHHO-HAYYHOM U TEXHOJIOITMYECKOM HAITPABJIEHHOCTEM «TOUKA POCTA» B

TOPOJAX

CTAHJAPTHBIA KOMILJIEKT

OBIIEOEPA3OBATEJBHBIX OPTAHU3ALIUSX, PACIIOJIOKEHHBIX B CEJIBCKOM MECTHOCTHU U MAJIBIX

TABJIMIIA Nel

HaunmenoBanmue
000pya0BaHust

KpaTkue npuMepHble TeXHHUYECKHE XapaKTePUCTUKH

KoanyecTBOo eqMHUL 151
001meo0pa3oBaTeIbHbIX
OpraHusanui, He
SABJISIOIMXCSH

MAaJTOKOMIUICEKTHBIMH, €/1.

HU3M.

KoJyimuecTBO eqUHUI IS
001meo0pa3oBaTeJbHbBIX
OpraHu3anuii, sIBJISIOIIHXCS
MAJIOKOMILIEKTHBIMH, €]1.
H3M.

ECTeCTBeHHOHay‘lHaH HanpaBJI€HHOCTD

1.

OO0uree odopynoBanme (pusnka, XuMusi, 0MOJIOTUs)




HudpoBoii JaTUUK 3MEKTPOIPOBOIHOCTH
Hudposoii natunk pH

HudpoBoit 7aTYUK MOTOKESHHS

udpoBoii gaTYUK TeMIIEPaTyphI
Hudposoii gaTunk aOCOIIOTHOTO JaBICHUS

[udposas [udposoii ocuuutorpaduIecKuii 1aTIuK
11 naboparopus Beck1 anexrponnsie yae6ubie 200 T 3 5
A N . IIT. IIT.
yuenmnueckas (pusuka, | Mukpockon: mudpoBoil uian onTudeckuii ¢ yBenndenrnem ot 80 X
XUMHUs1, OMOJIOTHS) HaGop 115t 13roToBICHHUS MUKPOTIPEIIapaToB
Muxkponpenapatsl (Habop)
CoenuHATEIBHBIC TPOBOA, TIPOTPAMMHOE 00CCIICUCHUE, METOTUICCKIEC
YKa3aHUs  KOMIUIEKT COMYTCTBYIOIIUX 3JIEMEHTOB [Jisi OIBITOB IO
MEXaHUKE KOMIUIEKT COMYTCTBYIOIIMX 3JEMEHTOB ISl OIBITOB TIO
MOJIEKYJISIPHOM
KoanuecTrBo €AUHUI AJI Kom4uecTBo eIMHHIL 1151
o01eo0pa3oBaTeIbHBIX 0611e00pA30BATENLHBIX
HaumenoBanue opraHu3anuii, He "
No KpaTKue NMPUMEPHDbLIE TEXHUYECKHUE XAPAKTEPUCTUKH OpPraHu3anvu, ABJIAIOIIUXCH
o0opynoBaHust ABJIAIOLINXCH
MAaJTOKOMIUICEKTHBIMH, €/1.
MAaJTOKOMIUICEKTHBIMH, €.
HM3M. H3IM.
¢buzuke o
KOMIUIEKT  COITYTCTBYIOIIUX JJIEMEHTOB  JUII  OIBITOB
ANEKTPOJNHAMUKE

KOMIUJICKT COIIYTCTBYIOIIUX 3JICMEHTOB JJI OIIBITOB IO OIITUKE




Kommiext nocyabl U

HItaruB nabopatopHblii xumudeckuii Habop

yamek [letpu

Habop MHCTpYMEHTOB MpenapoBaIbHbIX

Jloxka JUTst COKMTaHHS BEIIECTB

Crynka ¢apdopoBas ¢ IeCTUKOM

Ha6op 6aHok 1t XpaHeHus: TBEpAbIX peakTuBoB (30 — 50 mu)
Hab6op ckissHOK ((ps1akoHOB) ISl XpaHEHHUS pACTBOPOB PEAKTHBOB
Ha6op npubopoxk (ITX-14, I1X-16)

o0opynoBaHus quig | [Ipubop nms moiaydeHus razoB
1.2. | yaennuyeckux ombiToB | CIupTOBKa 3 . 2 wr.
(pusuka, xumus, | ['oprouee Jst cIUPTOBOK
Ouosorus). O®uibTpoBanibHas oymara (50 mir.)
Koinba konnueckas
[Tanouka crexkyissHHAA (C pe3MHOBBIM HAKOHEYHUKOM)
Yameuka /715 BRITApUBaHUS (BBITAPUTEIbHAS YaIICUKa)
MepHblii UIMHAP (TUIaCTUKOBBII)
Boponka crexisiHHas (Masast)
Crakan crexisanbii (100 mur)
["azooTBOIHAs TPyOKa
2. | BUOJIOTI'Us
Ha3HaueHHe: JeMOHCTPAIlMOHHOE,
MaTepHal KOHTeliHepa: MJIacTuK,
Kommuekt  BiakHBIX
repMeTUYHas KpBIIIKa: HaJHU4Yue,
2.1. | mpemaparos 1 mT. 1 .
. KpeTUICHHE YKCIIOHATA: HAINIHE,
JIEMOHCTPAIIHOHHBIN

KOHCEPBHPYIOIIEE BEIIECTBO: HAJIMYHE,
HaKJIeilka ¢ HaNMEHOBaHNEM: HAJIMUHE.




HaumenoBanmue
o0opynoBaHust

KpaTRue NPUMEPHBIC TEXHUYCCKUE XaAPAKTEPUCTUKHA

KosnyecTBo eqMHUI 115
001meo0pa3oBaTeIbHbBIX
OpraHu3auuii, He
SABJISIIOIIMXCS

MaJOKOMIIVICKTHBIMH, €/1.

H3M.

KoauuecTBo exnuun st
001meo0pa3oBaTeIbHbBIX
OpraHu3anuii, IBJISTIOIMXCSI
MaJIOKOMILIEKTHBIMM, €.
H3M.

He MeHee 10 mpemnapaToB U3 NPUBEICHHOIO HUXKE CITUCKA:
Bnaxxnerit npenapar "be33yoka"
Bnaxunsiii npenapart ""agroka"

Brnaxusiit npenapar "BHyTpeHHee cTpoeHne OproX0OHOroro MoJiirocka'

Brnaxnblit npenapat "BHyTpeHHee cTpoeHHe KpbIChl'”
Bnaxubiii npenapat "BHyTpeHHee cTpoeHue JIArymKku"
Brnaxnbiit npenapat "BHyTpeHHee cTpoeHue nTuisl"
Brnaxuslit npenapar "BuyTpeHHee cTpoeHue poiobr"”
Bnaxunsiit npenapat "Kapacp"

Brnaxwssrit npenapar "Kopenb 6000Boro pacteHus ¢ Ki1yoeHbKkaMu'"
Brnaxusiit npenapar "Kpeserka"

Brnaxusiit npenapar "Hepenna"

Brnaxuslit npenapar "Pa3zButre KocTUCTOHN pbIObI"
Brnaxusiii npenapar "Pa3zButue kypuip"

Brnaxusiit npenapar "Cuudomenysa”

Brnaxusiit npenapar "Tputon”

Bnaxxnsrit npenapar "Uepenaxa 6osnotHas"

Brnaxusiit npenapar "Yx"

Biraxnbiit npenapar "SAmepuna”




Ha3nauenue: JeMOHCTpallMOHHOE, OCHOBA JJISi KpEIUICHUS: repOapHbIi
JUCT, CIOUCOK SKCIIOHATOB: HAJMYME HE MeHee & repOapueB u3
MIPUBEJICHHOTO HIDKE criucka: HazHaduenwue:

JEMOHCTPALIMOHHOE, OCHOBA ISl KPETICHHS:

Kommuiekr repOapHbIil IUCT, CHUCOK SKCIIOHATOB: HAJIMYNUE HE
2.2. repbapuces MeHee 8 repOapreB U3 MPUBEACHHOTO HIKE CITUCKA! 1 mT. 1 mT.
JIEMOHCTPAIIMOHHBII I'epOapuii "/lepeBbs U KycTapHUKH"
I'epGapuii "lukopacTymue pacteHus"
I'ep6apuii "KopmoBsie pacterus"
Komraecreo CAMHAN 115 KoaunuecTrBo C€AUHUI AJI
00ucodpasoBaTenLHAIX 00meo0pa3oBaTeIbHbBIX
HanmeHoBanue OpraHu3aumii, He o
Ne Kparkue npuMepHbie TeXHHYECKHE XaPAKTEPUCTHKH P B OpraHU3alMii, ABJIAIOIUXCSH
o0opynoBaHust SIBJISTIOLMXCS

MaJIOKOMIIVICKTHBIMHU, €/]1.

H3M.

MaJIOKOMIIVICKTHBIMHU, €.
H3M.

I'epbapuii "KynbrypHble pacteHus"

I'epbapuii "JlekapcTBeHHbIE pacTeHUS"
I'epGapwuit "MenonocHbie pacTeHUs"

I'epbapuii "Mopdonorus pacteHuit"

I'ep6apuii "OcHOBHBIE TpyNIIbI pacTeHUI"
I'epbapuii "Pacturenbuble cooOuiecTa"
I'epGapuii "CenbCKOX035HCTBEHHBIE PACTEHHS "
I'epGapwuii "AnoButsie pacteHus"

I'epOapwuii k Kypcy OCHOB 10 00111 OroIOTHHI




KoMIuiekT koyuieknui
JIEMOHCTPAIIMOHHBIN

Ha3nauenue: neMoOHCTpalinOHHOE, OCHOBA JJIS
KpEIUICHUS: HAJIMYUe, HAKJICHKU C HAMMEHOBAHUEM:
Hanuyue He MeHee 10 KoJUIeKIuil U3 MPUBEIECHHOTO
HIKE CITUCKA:
Komneknus "T'oniocemennbie pacteHus"
Komnexnus "O6uTtaTenu Mopckoro aHa"
Komneknus "[Taneontonornueckas"
Komnekuus  "IlpeacraButenu OTpSI0B
KOJIMYECTBO HACEKOMBIX: HE MeHee 4
Komnexmus "IIpumeps! 3alIUTHRIX PUCIIOCOOJICHH Y HACEKOMBIX "

HacCEeKOMBIX"

2.3, Komnexknuss  "IIpucnocoOurenbHble U3MEHECHHS B 1 1. 1 1.
(Mo pasHpM - TemMam KOHEYHOCTSIX HACEKOMBIX"
Kypca buonorun) Konnexuus "Pa3BuTHe HACEKOMBIX C HETOJIHBIM IIpeBpaleHrem"
Komneknus "Pa3zBuTne HaCEKOMBIX C MOJIHBIM MpeBpalicHuem"
Komnekuus "Pa3zsutue ninenuns"
Komeknus "Passurie 6a00uku”
Konnexmus "PakoBHHBI MOIIOCKOB"
Komneknus "CemeiicTBa 6abouex"
Komnekuus "CemelicTBa xykoB"
Komneknus "Cemena u mioas!"
Komnekuus "®@opma cOXpaHHOCTH NCKONIAEMBIX PACTEHUM U KUBOTHBIX"
KoanuecrBo CIUHUIL AJA KoauuecTro eXMHMII TSI
001eo0pa3oBaTebHbBIX
HaumeHoBaHue opranmsanuii, ne 001e00pa3oBaTeIbHBIX
Ne KpaTKue NPUMEPHbIC TEXHUYECCKHUE XaPAKTCPUCTUKHU > OpraHu3anu, ABJIAIOIIUXCH
o0opynoBaHust SIBJISIIOLLMXCS
MaJOKOMIUICEKTHBIMH, €.
MaJOKOMILUIEKTHBIMH, €.
HU3M.
HU3M.
HabGop mnaneonTonornueckux Haxonok "[IpoucxoxneHue uenoBeka'
KOJIMYECTBO MOJIeIIcH: He MeHee 14
3. XUMMUSI




CocTraB KOMILJIEKTA:

Cronuk nogbeMubiii HazHauenue: coopka yueOHbIX

YCTaHOBOK, pa3Mep croiemHuIpl: He MmeHee 200%200 mwm,

IUTABHBIA IOABEM C IOMOIILIO BUHTA: HAJIMYHE

IIItaTtus JIEMOHCTPALIMOHHBIN xuMmuueckuil: HazHauenwue:

JEMOHCTpAIHs IPUOOPOB U YCTAHOBOK,

oTopa, CTePI)KHU, JIaKu, My(QThI, KOJIbIIA: HATHIUE, BO3MOXKHOCTH

3aKpEIUICHUS AJIEMEHTOB Ha Pa3jIMYHOM BBICOTE: HaJlMyue Anmnapar
Ui TPOBEICHUS XMMHYECKUX  PEAKLHN: Haznauenue:

JIEMOHCTPAIIUS XUMUYECKUX PEaKIUil, TOTJIOTUTEIb

MapoB U ra3oB: HAJIUYHUE,

Marepuas KOJIObI: CTEKJIO

31 JleMOHCTpalnoOHHOE HaGop anst snexTponu3a neMOHCTpalMoHHbIH: HasHauenue: m3ydeHue | !
" | obopynoBanue 3aKOHOB dJIEKTPOJIU3a, COOpKa MOJENH aKKyMYJsTOpa, €MKOCTb: T T
HaJMuue, 3JEKTPObl: HAIUYUE
KoMmmuiekt  MepHBIX K00 Masioro o0bema:
Ha3naueHnue: 1eMOHCTpallMOHHbIE OMBITHI, 00beM K0J16: oT 100
i 1o 2000 my1, xoJmdecTBO K0j0: He MeHee 10 mT.,
MaTepuai KoJji0: CTeKJIO
HaGop ¢umakonoB (250 — 300 M 11 XpaHEHUs1 paCTBOPOB PEAKTHBOB).
Ha3nauenue: xpaHeHHE pacTBOPOB PEAKTHBOB, KOJINYECTBO (DIIAKOHOB:
He MeHee 10 mT., MaTepuan (GJIaKoHOB: CTEKIIO
npoOKa: HaJIu4ue
[TpubGop 11 ONBITOB MO XUMHHU C  OJEKTPUYECKUM  TOKOM
KoauuecTrBo CAUMHUI NJIsA KoaudyecTso eXMHMIT 151
oﬁmeoﬁparsOBannLHMx 001e00pa3oBaTebHbIX
Ne Haumenosannue Kparkue npuMepHble TeXHHYeCKHE XaPAKTePHCTHKH OPTAmISALILE, HE OpraHU3ANM, ABISIOMHXCH
000opynoBaHust SIBJISIIOLLMXCS

MAaJIOKOMIIJICKTHBIMHU, €/1.

HU3M.

MAaJIOKOMIIVIEKTHBIMHU, €/1.
HU3M.




(J1abopaTOpHBIiA)

[TpuGop It MILTIOCTPAIMH 3aKOHA COXPAHEHUST MAaCChl BEIIECTB: COCY/T
JlannonbTra: HanM4Yue, MPooOKa:

HaJIN4He,

THUI IprOOpa: 1EMOHCTPAIIHOHHBIN

JlenutenbHas BopoHKa: HazHaueHue: paseneHue AByX KUAKOCTEH Mo
TUIOTHOCTH,

MaTepHual BOPOHKHU: CTEKIIO

YcTraHOBKa JUIsI IEPETOHKH BeliecTB: Ha3HaueHue: 1eMOHCTpaus
OYKMCTKH BEIIECTBA, IEPETOHKA, KOJIOBI, XOJIOAMIBHHK JUTS OXJIaXICHUS,
AJUIOHK, IPOOKAa: HANIMYKE, IJTMHA YCTAaHOBKH: HE MeHee 550 MM
[TpuGop [uist MOTyYeHHs Ta30B: HA3HAYCHUE: MTOJIyUYCHHE T'a30B B MAJIBIX
KOJIMYECTBaX,

COCTaB KOMIUICKTa: HE MEHee 6 MPeIMETOB

bans komOuHMpoBaHHas 1abopaTopHas: bans BonsHas: HaIH4ueE,
KOJIbIIa CMEHHBIE C OTBEPCTHSIMHU PA3HOTO TMAMETpa: HAIWYHE, TUIUTKA
AIIEKTPUUECKAs: HAJTIMUNE

®dapdopoBas cTynka c nectukoMm: HazHauenue: i pa3MenbYeHUs
KPYIHBIX (ppakinii BEIECTB U MPUTOTOBJICHHUSI IOPOIIKOBBIX CMecei
Kommnext Tepmomerpos (0 — 100 C; 0 — 360 C)

3.2.

KoMminekT XuMraecKkux
PCAKTUBOB

CocTtaB KOMILIEKTa:

Ha6op «Kucnote» (a30THas1, cepHas, coisiHast, oprodochopHas)

Ha6op «I'uapokcuapi» (ruppokcun  Gapusi, THAPOKCHI  Kajus,
THIIPOKCHUJI KaJIbIHS, TUPOKCH]T HATPHSI)

Ha6op «Oxcuapl MeTamioBy (aTlOMUHHUS OKCHII, Oapusi OKCHJ, )Kelie3a
(IIT) oxcuna, kampmust okcua, MarHus okcua, meau (II) okcua, muHKa
OKCH)

Ha6op «lllenouyHble u 1meI09YHO3EMENIbHbIE METAIbI) (JINTUHM, HATPH,
KaJIbIUH)

1 mrr.




HaumenoBanmue
o0opynoBaHust

KpaTRue NPUMEPHBIC TEXHUYCCKUE XAPAKTEPUCTUKHU

KosnyecTBo eqMHUI 115
001meo0pa3oBaTeIbHbBIX
OpraHu3auuii, He
SABJISIIOIIMXCS

MaJOKOMIIVICKTHBIMH, €/1.

H3M.

KoauuecTBo exnuun st
001meo0pa3oBaTeIbHbBIX
OpraHu3anuii, IBJISTIOIMXCSI
MaJIOKOMILIEKTHBIMM, €.
H3M.

Habop «Meramisl» (aTFOMUHUH, jKeIe30, MarHUi, Mellb, IIUHK, OJIOBO)
HabGop «lllenounble U MEIOYHO3EMETbHBIC METAIUIBI (JIMTUH, HATPUH,
KaJIbIIHi1)

Ha6op «Orneonacueie BemecTBay (cepa, hocdop (KpacHsblii), OKCH
hocopa(V))

Ha6op «["anmorens» (nox, Opom)

HaGop «lanoreHuap» (aIrOMHHUS XJIOPUJ, aMMOHMS XJIOpHI, Oapus
xyopuna, xenesa (III) xmopun, xanus Hoxua, Kaaust XJIOPUI, KaJlbLUsS
XJIOpUJ, JIUTUS Xjopui, mMarHus xjiopun, meau (II) xmopuna, Hatpus
OpoMu, HaTpust PTOPUL, HATPUS XJIOPUT, LIUHKA XJIOPU)

Ha6op "Cynwdatel, cynbdunsl, cynbdurs”" (amoMuHus cyiaboar,
amMMmoHus cynbdar, xenesa (II) cynsdun, xenesa (II) cynsdar, 7-mu
BOJIHBIN, Kanus cyibdar, kodansra (II) cynbdar, Mmaruus cynbdar, meau
(IT)) cynbdar 6e3omnbiii, menu (II) cynbdar 5-Tu BOAHBIN, HATPHL
cynb(un, HaTpus cynb(uT, HaTpus cynbdar, HaTpus Truapocyinbdar,
HUKeNS cyabdar

HaGop "Kap6onats!" (amMmmoHMs kapOoHaT, kanus kapbonat, menu (II)
KapOOHAT OCHOBHOM, HATpUs KapOOHAT, HATPHUs TUAPOKApOOHAT)

Ha6op "®ocdatel. Cunukatel" (kanus MOHOTUApoopTodocdaT, HaTpUs
CUJIMKAT 9-TH BOAHBIN, HaTpUs opTodocdar Tpex3aMelleHHbIH, HaTpHs
auruapodocdar)

HaGop "Amnerarel. Pomanunel. CoenuHeHust sxene3a" (kKalus arerar,
kamust gpeppo(Il) rexcanmanua, kamust geppo (I1I) rekcarmonun, kamus
pOJIaHU[, HaTpuUs aleTaT, CBUHIIA alleTarT)

Hab6op "Coenunenuss mapranua" (kanus nepmanranar, mapranua (IV)
okcun, mapranna (II) cynedat, mapranma xmopun)

Hab6op "Coeaunenust xpoma" (aMMOHHS JUXpOMAaT, Kajaus AUXpoMarT,
kanust xpomart, xpoma (I1I) xnopua 6-u BoAHbIN)

HaGop "Hutpatsl" (aIOMUHUS HUTpAT, aMMOHUSI HUTPAT, KaJIus HUTPAT,
Kajblus HUTpat, Meau (II) Hutpat, HaTpus HUTpAT, cepedpa




HaumenoBanue
o0opynoBaHust

Kparkune npumepHbie TeXHHYEeCKHE XaPAKTEPUCTHKH

KoauuecTBo exunun nist
001meo0pa3oBaTeIbHbBIX
OpraHu3aumi, He
SIBJISTIOIIMX CST
MaJIOKOMIUIEKTHBIMH, €.
U3M.

KoJinuecTBo exuHun st
0011e00pa3oBaTebHbBIX
OpraHU3aNuii, ABJISIONIUXCS
MAaJIOKOMILTEKTHBIMH, €]1.
U3M.

HUTpAT)

Hab6op "UnnukaTopsr" (yrakmowu, METWJIOBBIM  OpaHXKEBbIN,

benondranenn)

HaGop "Kucnopomcomepkame opraHudeckue BemecTBa' (ameroH,

TNIMLUEPUH,  JTUATHIOBBIA  3dup, CcOUpT  H-OYTUIOBBIH, CHOHPT

W30aMUJIOBBIM, CHOUPT U300YTHIOBBIM, CHUPT JTUIOBBIA, (EHOI,

(dbopMauH, STUICHIJIUKOIb, YKCYCHO-ITHIIOBBIN 3(hup)

Hab6op "YrieBomopoasr" (6en3uH, IeKCaH, He(DTh,
TOJIYOJI, IIUKJIOT€CKaH)

Hab6op "Kucnortel opranuueckue" (KHUCIOTa aMHUHOYKCYCHAasl, KHCIIOTa

OcH30liHas, KHUCIOTa MacisHas, KHCJIOTa MypaBbHHAs, KHCIOTa

OJIEMHOBAsI, KUCJIOTa MAJIbMUTUHOBAS, KUCIOTA CTEApPUHOBAs, KHUCIOTa

YKCyCHasl, KUCJIOTA Il1aBeieBas)

Habop "VYrneBoabl. AmuHbB" (aHWINH, AaHWIMH CEPHOKHUCIBIA

JIrmroko3a, METHIIaMUH THIPOXJIOPUT , Caxapo3a)




HasnaueHue: 1eMOHCTpAIIMOHHOE,
BHUJ YIIAKOBKH: KOpPOOKa,
omnucanue: Haanuue CocTtas

KOMILJIEKTA:
Komneknus "Bosokna"
Komnexuus "KameHHBIH yroIb ¥ IPOIYKTHI €ro nmepepadoTku’
K _ | Komnexkuus "Metasnsl 1 crinassl”
OMIUJICKT KOJUICKIINI
3.3. 1 Konnexuust "Munepainsl u ropHsie nopojisl" (49 BuioB) 1 1T, 1 1T,
W3 CIIUCKa
Komnekuus "Munepanbable ynoopeHus"
Komnexmnus "Hed1b 1 mpoaykTsl ee mepepaboTku”
Konnexuus "[lnactmaccer"
Komnexnus "Tommuso"
Komnekuust "Yyryn u cranp"
Komnekuus "Kayuyx"
Komnekuus "Ulkana tBepgoctu”
Kommraecrso CAMHAN 115 KoanuecTrBo €AUHUI TJI
00ueodpasoBaTenLHLIX 001meo0pa3oBaTeIbHbIX
HaunmenoBanue OpraHu3aumii, He .
Ne KpaTkue npuMepHble TeXHUYECKHE XaPAKTEPUCTUKH OpraHu3aluu, siBJsIlOIMMUXCS
o0opynoBaHust SIBJISTIOLIMXCS
MaJIOKOMIIVICKTHBIMHU, €/1.
MaJIOKOMIIVICKTHBIMHU, €/]1.
H3M. H3M.
HaGops! 1511 MoenpoBanusi CTPOEHUSI OPTaHUYECKUX BEIIECTB
(yueHnueckue) He MeHee 4 1IT.
4. OU3NKA




4.1.

O6opynoBanue

TUIst
ACMOHCTpallMOHHBIX
OITBITOB

CocraB KOMILIEKTA:

[IIratus JNeMOHCTpauMoHHbIN: HazHauenue: mnposeneHue

JIEMOHCTPALIMOHHBIX OIBITOB, OCHOBAHUE, CTEPKEHb, JIANKH, KOJIbIIA,

My ThI: HAUTHYNE

CTOnMK MoAbEMHBIN:

Tun cTonuka: yueOHbIH/1abopaTOpHBIH,

0I10pa, CTEPKEHb BUHTOBOM, BUHT PETYJIMPOBOYHBIN: HATUUUE,

(GyHKIMS TIOJbeMa U OITYCKAHHsI CTOJIMKA: HAJTMYUe

HcTouHuK MOCTOSHHOTO U MIEPEeMEHHOT0 HanpsbkeHus: Haznauenue: s

MUTaHUS pEryiupyeMbIM MEPEMEHHBIM H MOCTOSTHHBIM
TOKOM 3JICKTPHUYECKUX CXEM,

yacTtoTa, I '11: 50,

notpebsiemMast MOIHOCTh, BA: 10

MaHoMeTp  KHAKOCTHOM JEMOHCTpaluMOHHBIN: HasHauenue: miis

u3Mepenus aapneHus 10 300 MM BOASIHOTO CTOJI0a BBIIIE U HIKE

aTMoc(epHOro JaBJICHHUS,

crexisinHas U-oOpa3Has TpyOka Ha MOJCTaBKe: HAIMUKE

KamepToH Ha pe3oHaHCHOM smuke: Ha3zHaueHue: nius JeMOHCTpanuu

3BYKOBBIX KOJICOAaHUH W BOJIH, JBa KaMepTOHa Ha PE30HHUPYIOLIUX

ALIUKaX: HAJIM4HUe,

PE3MHOBBIN MOJIOTOYEK: HATUYUE

Hacoc BakyyMHBIi ¢ a5ekTponpuBoaoM: Ha3sHaueHue: co3ganue

pa3psHKeHUsI UM U30BITOYHOTO TABJICHUSI B 3aMKHYTHIX 00beMax,

OTIBITHI: KMIIEHUE KUJIKOCTH MPU OHWKEHHOM JaBJIEHUH, BHEIIHEE U

BHYTpPEHHEE JIaBJIEHUE U JIp.

Tapenka BakyymHas: HazHaueHue: 1eMOHCTpalus ONBITOB B 3aMKHYTOM

o0beMe C pa3peKeHHBIM BO3IYXOM,

HaumenoBanue
o0opynoBaHust

KpaTkue npumMepHble TEXHHYECKHE XaPAKTEPHCTHKH

KosimuecTBo eNMHUL JJISA
00meo0dpa3oBaTebHbBIX
OpraHu3aumii, He
SIBJISTIOIMXCS

MaJOKOMILUIEKTHBIMH, €.

H3M.

KosmuecTBO eTMHUL JJISA
001e00pa3oBaTebHbIX
OpraHu3aNuii, ABJISIONINXCS
MAaJIOKOMILIEKTHBIMH, €]1.
U3M.




OCHOBAaHME C KpaHOM, KOJIOKOJI M3 TOJICTOTO CTEKJIa, pEe3UHOBas
IIPOKJIAJIKA, JIEKTPUUECKUN 3BOHOK: HAIIMUUE

Benepko Apxumena: Ha3znauenue: neMoHCTpalusi J€HCTBUS KUIKOCTH
Ha TOTPY>KEHHOE B HEE TEJIO U U3MEPEHHUE BEIMUYMHBI BHITAIKUBAIOLICH
CHJIBI, BEICpPKO, TENO IWIMHAPUYECKOH (OPMBI, TNPYKUHHBIH
JMHAMOMETp: HaJIM4Ke

OrauBo Bo3aymHoe: Ha3HaueHue: neMOHCTpalusi BOCIUIAMEHEHUs
roproueld CMecH Ipu ee ObICTPOM CKaTHUU, TOJICTOCTEHHBIN LIUIUHID,
MOpUIEHh HA METAJUIMYECKOM IITOKE C PYKOSTKOHM, MOJCTaBKa JUIs
LWIMHJpA: HATMYKUe

[Tpubop st IeMoHCTpaIiK 1aBIeHUs B )kuakocTH: Ha3zHaueHue:
JIEMOHCTpALUs U3MEHEHUS JaBJICHUsI ¢ TIIyOUHOU MOTrpy:KeHHUs, JaTYUK
JaBJICHUS, KPOHILTEHH JIJIsl KPETJICHUSI Ha CTEHKE COCya: HaTn4ne
[Tpubop ans nemoHcTpanuu arMochepHoro aaBieHus: (Maraedyprekue
nonymapusi): Ha3zHadenwe: JeMOHCTpauus CHIIBI  aTMOC(epHOro
JABJICHUA, JIBAa PA3beMHBIX METATUYECKUX MOIYyIIapus C MPOYHBIMU
pyYKaMHd M XOpOILIO MPUIUTM(OBAHHBIMU KpasiMH, HUIIIENb C KPaHOM:
HaJIM4ue, CO34aBacMO€ BHYTPH LIapOB BaKyyMMETPHUECKOE JaBJICHUE:
HE MEHeEe

0,05 MlIla,

MaKkcHMaJbHOE pa3pbiBatoliee ycunue: He MeHee 90 H

HaGop Ten paBHoro oObema: HasHaueHue: pans ompeneneHuss M
CPaBHEHHs TEIUIOEMKOCTM W  IUIOTHOCTU  PAa3JMYHBIX TBEPHBIX
MaTEpUaJIOB, IWIMHIPBI U3 Pa3IN4YHBIX MaTE€pUaJIOB: HE MEHEee 3 IIT.,
KPIOUKH JUIs [TO/IBEIIMBAHNUS WIMHIPOB: HAIMUUE

Habop Ten paBHoii Macchl: Haznauenue: uist onpeie’eHust 1 CpaBHEHUIO
IJIOTHOCTHU Pa3IMYHBIX MaTepHAaJIOB,




HaumenoBanmue
o0opynoBaHust

KpaTRue NPUMEPHBIC TEXHUYCCKUE XAPAKTEPUCTUKHU

KosnyecTBo eqMHUI 115
001meo0pa3oBaTeIbHbBIX
OpraHu3auuii, He
SABJISIIOIIMXCS

MaJOKOMIIVICKTHBIMH, €/1.

H3M.

KoauuecTBo exnuun st
001meo0pa3oBaTeIbHbBIX
OpraHu3anuii, IBJISTIOIMXCSI
MaJIOKOMILIEKTHBIMM, €.
H3M.

MUJIIMHAPBI U3 pa3JIMYHBIX MAaTCPHUAJIOB: HC MCHCC 3 IT., KPFOYKHU

JJIg MOABCIIMBAHWA MUWIMHAPOB: HAJIMIUC

Cocynpl coobmarommecs: Haznauenue: jeMoHCTpanus 0JMHAKOBOTO
YPOBHSI OTHOPOJTHOM KHUIKOCTH B COOOMIAIONINXCS MEKIY COO0
cocyax pa3sHor (hOpMBI, COOOIIAIOIINECS CTCKIISTHHBIE TPYOKH pa3HOI
¢dbopmbI: He MeHee 3 1IT., TOACTAaBKA: HAIMYHE

TpyOka HeroToHa: Ha3zHaueHue: 1eMOHCTpaIust 0JHOBPEMEHHOCTH
MaaCHUA pa3jIMIHbIX TCJI B Pa3pCKCHHOM BO3AYXC,

(GYHKIUS TIOJKITIOYCHHS K BAKYYMHOMY HAacocCy:

Hajuuue, 1auHa Tpyoku: He MeHee 80 cM., pe3UHOBBIE

POOKH, HUMIIETh: HATMYKE, KOJIMYECTBO TEJN B TPyOKe:

HE MeHee 3 IIT.

[Tap ITackans: HaznaueHue: neMOHCTpanus nepenadyd mpou3BOJIUMOrO
Ha >KUJIKOCTH JIaBJICHUSI B 3aMKHYTOM COCYJIe, IEMOHCTpAIHs MOogbeMa
KHUIOKOCTHU IIOJ I[CﬁCTBI/ICM aTMOC(i)epHOFO JaBJICHUS, MeTaJNIMYeCKUI

HWIMHJIP C OIPaBaMH, OPIIEHb CO IITOKOM, MOJIbIH
METAJIMYECKHH 11ap ¢ OTBEPCTUSIMU: HAJINYHE,
JUIMHA HWIMHIpPA: HEe MeHee 22 cM, TuaMeTp

iapa: He MeHee 8 cM

[ITap ¢ xombuom: Ha3zHaueHwme: neMOHCTpanus pacUIMPEHHs] TBEPAOTO
TeJa MPpY HarpeBaHWHM, IITATHB, METAJUTMYECKOE KOJIBIO ¢ My(TOH, map
C LIEMOYKOHN: HAJM4YMe, JJIMHA LENOo4YKu: He MeHee 80 MM, auamerp

mapa: He MeHee 25 MM

[umuHapsl CBUHIIOBBIE CO cTpyroM: HazHaueHue: neMoHcTpanus
B3aUMHOTO MPUTSKEHUS MEK1Yy aTOMaMH TBEPIBIX TEJl,
KOJINYECTBO OJIMHAKOBBIX IIUJIMHJIPOB: HE MEHEE 2 IIIT.,

MaTepHuall MWIMHAPOB: CTaIb U CBUHEL, KPIOUKH JIJIA
MOJIBEIIIMBAHUS: HAJTMYHUE,




HaumenoBanue
o0opynoBaHust

Kparkune npumepHbie TeXHHYEeCKHE XaPAKTEPUCTHKH

KoauuecTBo exunun nist
001meo0pa3oBaTeIbHbBIX
OpraHu3aumi, He
SIBJISTIOIIMX CST
MaJIOKOMIUIEKTHBIMH, €.
U3M.

KoJinuecTBo exuHun st
0011e00pa3oBaTebHbBIX
OpraHU3aNuii, ABJISIONIUXCS
MAaJIOKOMILTEKTHBIMH, €]1.
U3M.




CTpYT, HampapJsioas Tpyoka: HaTu4ue

[Tpudop Jlenua: Haznauenue: nmns  uccienoBaHus
3aBHCUMOCTH HAINPaBJICHUS HWHIYKIIMOHHOTO TOKa OT
XapakTepa  M3MEHEHUsS MarHUTHOTO MOTOKa,

CTOMKA C KOPOMBICIIOM: HaJTM4HE,

KOJIMYECTBO aJIFOMUHHUEBBIX KOJIEIl: He MeHee 2 IIT.,

IIpOpe3b B OJTHOM U3 KOJIEI[: HATNYHe

Maruur yrooOpasHbIit JEMOHCTpalMOHHBIH: Ha3zHauenue:

JEMOHCTPAIIHS CBOMCTB MOCTOSHHBIX MAarHUTOB, TUIT MarHUTA!

HaMarHMYeHHBIA OPYCOK, KOJIMUYECTBO 1IBETOB MAarHUTA: HE MEHee 2,

0003HAYCHHE TTOJIFOCOB MarHUTa: HAIMYIHE

Marautr  mojocoBOW  JAeMOHCTpalMOHHBIA  (mapa): Hasnauenwe:

JEMOHCTPAIIHS CBOMCTB MOCTOSHHBIX MAarHUTOB, TUIT MarHUTA!

HaMarHMYeHHBIH OPYCOK MPSIMOJIMHEHHON (OPMBI,

KOJIMYECTBO LIBETOB MarHuTa: He MeHee 2, 0003HaueHue

MOJIFOCOB MarHuTa: HAJIMIMe

Crtpenku MarHuTHbIE Ha mTaTuBax: HasHauenue: neMoHcTparus

B3aUMOJICHCTBUSA MTOJIFOCOB MarHuTOB,  OpPHEHTAIllUU
MarHuTa B MarHUTHOM T10JIe, HAMarHu4eHHas CTpeJKa:

HaJu4ue, KOJIMYECTBO I[BETOB MarHUTa: HE MEHeEe 2,

MOACTAaBKa: HAJIMYUE

HaGop nemoncTpanuonHsiil "OnekrpocTaTika’ (3JIEKTPOCKOMbI (2 1IT.),

cynTtaH (2 1mIT.), Majgoyka CTEKJISTHHAsA, MaJloyka 300HUTOBAsA, IITATUBBI

n3onupyromue (2 1miT.)

Mamna  snektpodopHass ~ WM BBICOKOBOJIBTHBIA ~ HCTOYHUK:

Haznavenwue: 1is momydeHus dIEKTPUIECKOTO 3apsi/ia BEICOKOTO

MOTEHIMala U MOJYyYeHUs UCKPOBOIO pa3psa, TUCKU

Ha CTOMKax: HaJIu4ue,




HaumenoBanmue
o0opynoBaHust

KpaTRue NPUMEPHBIC TEXHUYCCKUE XAPAKTEPUCTUKHU

KoanuecTBo euHUI IS0
001meo0pa3oBaTeIbHbBIX
OpraHu3auuii, He
SIBJISIFOLLMXCS
MAaJIOKOMILJIEKTHBIMH, €]1.
H3M.

KoauuecTBo exnuun st
001meo0pa3oBaTeIbHbBIX
OpraHu3anuii, IBJISTIOIMXCSI
MaJIOKOMILIEKTHBIMM, €.
H3M.

KOJIMYECTBO JIEHIEHCKUX OaHOK: HE McHee 2,

ITOJICTaBKa: HAIMYHE

Kommnekt npoBoaos: lnuna: He menee 500 mm - 4 it , 250 Mm - 4 .,
100 MM - 8 mIT., Ha3HAYEHHUE: JIS MOJAKIIOYEHUS JTEMOHCTPAIMOHHbBIX
npuOopoB u OOOpYIOBaHUS K HUCTOYHUKY TOKa, s COOpKH
AJICKTPUYCCKUX IICTIeH, BKJIIOYas 3JeMeHThl 3 paboTel "[locTosHHBII
AJIEKTPUYECKUM TOK"




[IItaTuB 1abOpaTOPHBII C

JIEPKATENSIMU BEChI AJICKTPOHHBIE

MEH3YypKa, rpeaen usmepenus 250 mi

nunamometp 1H nunamomerp SH mununaap craibHoM, 25 cM3 muiMHIp
QTIOMUHUEBBIA 25 cM3 UMIUHAP altOMUHUEBBIA 34 cM3 LUIUHID
MJIACTUKOBBIA 56 cMm3 (st u3mepeHusi cwibl Apxumena) npyxuna 40
H/m npyxwuna 10 H/m rpy3st mo 100 r (6 mr.) rpy3 HaOOpHBII
ycTaHaBiauMBaeT wmaccy ¢ marom 10 © MepHas JieHTa, JIMHEHKa,
TPAHCIIOPTHUP OPYCOK C KPIOYKOM U HUTHIO HAMPAaBIAIONIAS JUTHHOW HE

OGopynoBanue it | menee 500 mm. JlomwkHBI OBITH OOecrieueHbl pa3Hble KOd(PPHUIUEHTHI
mabopaToOpHBIX paboT U | TpeHUs Opycka IO HANPaBISIONICH CEKYHIOMEp JJICKTPOHHBIA C
4.2. | yYCHUYECKMX OIBITOB | JATYMKOM HAIPABIAMOLIAs CO MIKAJIOH 8 1T, 4 TIT.
(Ha 6a3e KOMIDICKTOB OpYCOK IEpeBSIHHBI C IyCKOBBIM MAarHMUTOM HUTSHOM MAasTHUK C
s OI'D) I'Py30M C IIYCKOBBIM MarHuTOM M C BO3MOXXHOCTBIO U3MEHCHUS JJINHBI
HUTH pblyar
KoanyecTBo exuuu s
KoanyecTBo eqmuun ais
00111e00pa3oBaTeILHBIX
N 001meo0pa3oBaTebHbIX
HaumeHoBanue OpraHH3aIMmii, He o
Ne KpaTkue npumMepHbIe TEXHHYECKHE XapAKTePHCTHKH OpraHu3aluy, siBJISIOIIUXCS
000py10BaHUsI SIBJISIIOLLMXCS

MAJOKOMIIVICKTHBIMH, €.

HU3M.

MAJOKOMIIVICKTHBIMH, €.
HU3M.




ONOK TOJBMXXKHBIM OJIOK HEMOABIKHBIA  KaJIOPUMETP TEPMOMET
UCTOYHHUK NHUTAHUS TOCTOSHHOTO TOKAa (BBIIPSMHUTENIb C BBIXOIHBIM
HanpsbkeHneM 36-42 B wunu OatapeiiHblii OJOK € BO3MOXKHOCTBIO
PETYIUPOBKU BBIXOJHOTO HANpPSIKEHUS BOJBTMETP JABYXIPEAenbHbIN (3
B, 6B) amnepmerp asyxmnpenenssii (0,6A, 3A) pesucrop 4,7 Om
pesuctop 5,7 Om nammnouka (4,8 B, 0,5 A) mepeMeHHBIH pe3UCTOP
(peoctat) 1o 10 OM coeauHUTENBHBIE TTPOBOAA, 20 MIT. KIHOY

Ha0Oop MPOBOJIOYHBIX PE3UCTOPOB plS cobuparomas

nuH3a, oxycHoe paccTossHue 100 MM cobuparomas

nuH3a, GOoKycHOe paccTossiHue SOMM paccenBaromas

nmuH3a, POKYCHOE PaCCTOSIHUE -75MM 3KpaH

ONTHYECKas CKaMbs claiing

«Mogeinb npeameTa»

OCBETUTENb MOJYLMIMHP C IJIAHIIETOM C KPYTOBBIM

TPaHCHOPTUPOM

[TpuGop 1t M3ydeHus ra30BbIX 3aKOHOB

Kanunmsapet

Hudpaxuonnas pemerka 600 mTpuxos/Mmm

Hudpaxuonnas pemerka 300 mTpuxos/Mmm

3epkano

JlazepHas yka3ka




HaumenoBanmue
o0opynoBaHust

KpaTRue NPUMEPHBIC TEXHUYCCKUE XAPAKTEPUCTUKHU

KoanuecTBo euHUI IS0
001meo0pa3oBaTeIbHbBIX
OpraHu3auuii, He
SIBJISIFOLLMXCS
MAaJIOKOMILJIEKTHBIMH, €]1.
H3M.

KoauuecTBo exnuun st
001meo0pa3oBaTeIbHbBIX
OpraHu3anuii, IBJISTIOIMXCSI
MaJIOKOMILIEKTHBIMM, €.
H3M.

[Tonspoun B pamke

Ileau FOnra

Karymka moTok

biox nnonos

bsiok koHieHCaTOpOB
Kommnac

Marnur

DIEeKTpOMarHuT

Onuiku KeJae3HbIe B OaHKe

TexHoJ0rn4eckas HanpaBJIE€HHOCTb




PobGotoTexnuueckuii HaOop mpeaHa3HAueH A M3YyYEHHS OCHOB
POOOTOTEXHHKHU, JACTANCH, y3JIOB M MEXaHM3MOB, HEOOXOAUMBIX IS
CO3/1aHUsI POOOTOTEXHHUYECKUX YCTPOUCTB.

HaGop mnpexacraBnser co00il KOMIUIEKT CTPYKTYPHBIX 3JE€MEHTOB,
COCIMHUTENBHBIX DJIEMEHTOB M 3JEKTPOTEXHUYECKUX KOMIIOHEHTOB.
HaGop mo3Bonser cobupare (M NpOrpaMMHpOBAaTh COOMpaeMble
MOJICTIH ), M3 AJIEMEHTOB, BXOJSIINX B €r0 COCTAB, MOJICIH MEXaTPOHHBIX
U pOOOTOTEXHMYECKUX  YCTPOWCTB €  aBTOMAaTH3MPOBAaHHBIM

OO6pazoBaTenbHbII 9
YIpaBJICHUEM, B TOM YHUCJIE HA KOJIECHOM XOJy, a TaKK€ KOHCTPYKIIUH,
KOHCTPYKTOP AT | ocHOBaHHBIX HA MCIIONB30BAHMH Ilepead (B TOM YHCIE YEPBSUYHBIX H
1. | mpakTMKM  GJNOYHOTO | 3yGuaTpix), a TAKKE PHIUATOB. 1 . 1 .
HPpOrpaMMUPOBAHUA  C | cpeToaMOAHBIN MaTPUYHBIM  JUCIUIEH c oenoi
KOMIUICKTOM NaTiUKOB MOJICBETKOM Ha KOHTPOJLIEPE
KomnyecTBOo mopTOB BBOJa/BBIBOIA HA KOHTPOJUIEPE HE MEHee 6
KonnuecTBo kHOIIOK HE MeHee 4
OO0111€e€e KOJIMYECTBO JIIEMEHTOB: HE MeHe 520 IIT, B TOM YHCIIE:
1) MPOrpaMMHUPYEMBIH OJIOK yIpaBlIeHUs, KOTOPBIH MOXKET paboTaTh
ABTOHOMHO U B IIOTOKOBOM PEKHME;
2) CEPBOMOTOPBI
3) JIATYUK CUJIIBI
KoanyecTBO eAMHUI 1151 O L ppp———
0011e00pa3oBaTebHbIX
N 001e00pa3oBaTebHbIX
HaumeHoBaHue OpraHusalnvu, He o~
No KpaTKue NMPUMEPHDbLIE TEXHUYECKHUE XaAPAKTEPUCTUKH OpraHusanvu, siBJsIIOIIUXCH
o0opynoBaHust SIBJISTIO LM XCSI

MaJIOKOMIIJICKTHBIMHU, €/]1.

H3M.

MaJOKOMIUICEKTHBIMH, €/1.
H3M.




4) JATYUK PACCTOSHUSA

5) JIATYUK 1[BETA
6) aKKyMYJIATOpHas O6arapes
7) [TnacTuKOBBIE CTPYKTYPHBIC AJIEMEHTHI, BKITOYast

nepdoprupoBaHHBIE 3JIEMEHTHI: OAJIKH, KYOUKH, OCH U BaJIbl,
COEMHUTEIIbHBIE 3JIEMEHTHI K OCSM, IIECTEPHU, IIPEIHA3HAYCHHBIE AJIs
CO3JIaHMsI YEPBAYHBIX U 3yOUaThIX Mepeiad, COSAUHUTENbHBIC U
KpEMEKHbIE 3JIEMEHTHI;
7) [Iporpammuoe obecrieyeHue, UCIIOJIb3yEMOE

JUIS IPOTPAaMMUPOBAHUS COOMPAEMBIX POOOTOTEXHUUYECKUX
MOJEJIEH U YCTPOMCTB, JOCTYITHO JJI CKauMBaHuUs U3 ceTh MHTepHeT

OO6pazoBaTenbHbII
Ha0Op 1O MEXaHUKE,
MEXaTPOHHUKE H
pPOOOTOTEXHUKE

KommuiekT asst u3ydeHust OCHOB JIEKTPOHUKHU U poboToTexHUkH Habop
JOJDKEH OBITh IpeJHa3HA4YeH AJs NPOBEIACHUS YUYEOHBIX 3aHSATHH 110
JJIEKTPOHUKE ¥ CXEMOTEXHHUKE C [eJbl0 H3ydeHHs Hamboiee
pacrnpoCcTpaHeHHOMN 3JIEMEHTHOMN 0a3bl, MIPUMEHSEMON TS
WH)KCHEPHOTEXHUYECKOTO  TBOPYECTBA YYalIMXCS H  pa3paboTKu
yueOHBIX Mojenel po6oroB. Habop momkeH MO3BOJATH yyalluMcs Ha
IMPAKTUKE OCBOUTH OCHOBHBIC TEXHOJIOTUHN IIPOCKTUPOBAHUA
pOOOTOTEXHUUYECKUX KOMIUIEKCOB Ha MpuUMepe Y4eOHbIX MoJelnei
pO60TOB, a TaKXXC U3YUUTb OCHOBHLIC TCXHUYCCKUEC PCIUICHUA B o0JacTu
KI/I6€pH€TI/I‘-ICCKI/IX " BCTPAHMBACMBIX CUCTECM.

B coctaB KkoMmIUleKTa [JOJDKEH BXOAWUTh HA00p KOHCTPYKTHUBHBIX
3JIEMEHTOB AJIsi COOPKM MakeTa MaHUIYJISALMOHHOTO po00Ta, KOMIUIEKT
METAJUINYECKUX KOHCTPYKTHBHBIX 3JIEMEHTOB i COOpKM MakeTa
MOOHIJIBHOTO poOOTa U T.II.

B cocraB koMIuiekTa BXOIUT HAOOp AJEKTPOHHBIX KOMIIOHEHTOB JJIS
U3YYEHHUsS] OCHOB DJIEKTPOHUKH M CXEMOTEXHHMKH, a TaKK€ KOMILJIEKT
OPUBOJAOB U  JAaTYUKOB  PaA3IMYHOrO THUMA IS pa3pabOTKU
POOOTOTEXHUYECKHX KOMITJIEKCOB.

B cocraB KOMITIIEKTa JOKHO BXOJIUTH: MOTOPHI C SHKOJIEPOM - HE

1 mr.

1 .




HaumenoBanmue
o0opynoBaHust

KpaTRue NPUMEPHBIC TEXHUYCCKUE XAPAKTEPUCTUKHU

KosnyecTBo eqMHUI 115
001meo0pa3oBaTeIbHbBIX
OpraHu3auuii, He
SABJISIIOIIMXCS

MaJOKOMIIVICKTHBIMH, €/1.

H3M.

KoauuecTBo exnuun st
001meo0pa3oBaTeIbHbBIX
OpraHu3anuii, IBJISTIOIMXCSI
MaJIOKOMILIEKTHBIMM, €.
H3M.

MeHee 2IUT, CEpBONPHUBOJ OOJBIION - HE MeHee 41T, CEepBOIPUBOL
MaJblii - He MeHee 21T, MH(paKpacHbId MaTYUK - HE MEHee 31T,
yIABTPa3BYKOBOM JaT4YMK - HE MEHee 31T, AaTYUK TEeMIIepaTypbl - HE
MeHee lmIT, JaTyMK OCBEIIEHHOCTH - HE MeHee lmr, Habop
ANEKTPOHHBIX KOMIIOHEHTOB (PE3UCTOPBI, KOHJAEHCATOPbI, CBETOIUO/IbI
pa3IMYHOTO HOMHHAJA), KOMIUIEKT  IPOBOJOB Uil OecraeyHoro
[POTOTUNIMPOBAHMS,  IUIaTa  OecraeyHoro  MPOTOTUIMPOBAHUS,
AKKyMYJISITOP U 3apsIHOE YCTPOUCTBO, .

B coctaB komIIekTa 10JIKEH BXOAUTh POrPaMMUPYEMBbI KOHTpPOJLIEp,
nporpammupyemsiii B cpenie Arduino IDE nnm aHanmorudseix cBOOOAHO
pacrpocTpaHsieMbIX ~ cpenax  paspabotku.  IIporpammupyemsiit
KOHTpOJUIEp OJDKEH 001agaTh MOpTaMH JUIsl MOAKIIOYEHHS HU(POBBIX
W aHajoroBbIX ycrpoiictB, uHTepdeiicamu TTL, USART, 12C, SPI,
Ethernet, Bluetooth i WiFi.

B cocraB xomIuieKTa JAOKEH BXOJUTh MOJAYJb TEXHUYECKOTO 3pEHUS,
MIPEICTaBISAIONINI cO00I BBIUUCIUTENBHOE YCTPOUCTBO CO BCTPOCHHBIM
MHUKPOIIPOIIECCOPOM (KOJI-BO siiep - HE MeHee 41T, yacTtoTa siapa He
menee 1.2 I'Tu, oobem O3V - He menee 512M6, 06beM BCTPOECHHOM
namsTu - He MeHee 8I'0), MHTErpupOBaHHOW KaMepol (MaKCHMallbHOE
paspelieHue BUAEONOTOKA, IepenaBaemoro no uHrepgeiicy USB - He
MeHee 2592x1944 en.) MU ONTHUYECKOH CUCTEMOM. Monynb
TEXHUYECKOTO 3peHMsl JIOJDKeH 00JlafjaTh  COBMECTUMOCTBIO €
pa3IMYHBIMM  NPOTPAaMMHPYEMBIMH  KOHTPOJUIEPAMU C  IIOMOIIBIO
untepdeiicoB - TTL, UART, 12C, SPI, Ethernet. Moaynb TEXHUYECKOTO
3peHHsl JIOJDKEH HMETh BCTPOEHHOE MpOrpaMMHOE oOecriedeHue Ha
OCHOBE OMNEPAIMOHHOW CUCTeMbl Linux, MO3BOJAOLIEE OCYLIECTBIATH
HACTPOWKY CHCTEMBbl MAIIMHHOTO OOYYEHHs MapaMeTpOB HEUPOHHBIX
cereil ans OOHApyXEHHS OOBEKTOB, ONPEAEICHUS UX IMAapaMEeTpOB H




JTanbHEHIIeH naeHTU(PUKAIIUHN.




HaumenoBanmue
o0opynoBaHust

KpaTKne NMPUMEPHBIEC TEXHUYCCKHUE XaPAKTECPUCTUKH

KoanuecTBo euHUI IS0
001meo0pa3oBaTeIbHbBIX
OpraHu3auuii, He
SIBJISIFOLLMXCS
MAaJIOKOMILJIEKTHBIMH, €]1.
H3M.

KoauuecTBo exnuun st
001meo0pa3oBaTeIbHbBIX
OpraHu3anuii, IBJISTIOIMXCSI
MaJIOKOMILIEKTHBIMM, €.
H3M.

KommuiekT nomkeH oOecrneunBaTh BO3MOXKHOCTH HM3yU€HHUS OCHOB
pa3paboTKM MPOrpaMMHBIX W aNMapaTHBIX KOMIUIEKCOB WHKEHEPHBIX
cucteM, perieHud B chepe "MHTepHer Bemiei", a Takke pEIICHUA B
o0nacTu poOOTOTEXHUKH, UCKYCCTBEHHOTO WMHTEIUIEKTa U MAIIUHHOTO
oOyueHusl.

KoMnbloTepHoe o6opynoBanue




Hoyt0yxk

®dopMm-(hakTop: HOYTOYK;

Kectkas, HeoTKIIIOYaeMas KJIaBUATypa: HAIUYUE;

Pycckas packiiaika kinaBuaTypbl: HaIM4KE,

Jnaronanb skpaHa: He MeHee 15,6 q1oiMOB;

Pazpemenue sxpana: ne menee 1920x1080 nukceneit;

KonunuecTBo sinep npoueccopa: He MeHee 4;

KonnyecTBo NOTOKOB: HE MeHee §;

bazoBas TakToBas yacrtorta npoueccopa: He meree 1 ['T;
MakcumanbHasi TAKTOBas 4aCcTOTa mpoleccopa: He menee 2,5 ['T;
Komi-namsarts nporieccopa: He Mmenee 6 MoOaiir;

O0BeM ycTaHOBIIEHHOH OIlepaTUBHON NaMsTu: He MeHee 8 ['0aliT;
O6beM noaaepKUBaeMOM ONEepaTUBHOMN MaMATH (7151 BO3MOKHOCTH
pacipenus): He MeHee 24 ['0aiT;

O60wem Hakorurens SSD: ne menee 240 I'0aiiT;

Bpemst aBToHOMHO# paboThI OT OaTapen: HE MEHEE 6 JacoB;

Bec HoyTOyKa ¢ ycTaHOBJIEHHBIM aKKyMyIaTOpoM: He Ooinee 1,8 kr;
Buemnnit uarepdeiic USB crangapra e Huxke 3.0: He MeHee Tpex
CBOOOHBIX;

Buemnnit uarepdeiic LAN (ucnonb3oBaHMEe IEPEXOTHUKOB HE
PESYCMOTPEHO): HAINYHE;

Hannune monyneit u untepdeiicoB (KCMob30BaHNE MEPEXOAHUKOB HE

npeaycmotpeHo): VGA, HDMI;

becnpoBoanas cBa3b Wi-Fi: Hanuume ¢ nognepxkoii crannapra IEEE

802.11n unu coBpeMeHHee;

3 miT.

2 1IT.

HaumeHoBaHue
o0opynoBaHusi

KpaTKue NPUMEPHbIC TEXHUYECCKHUE XaPAKTCPUCTUKHU

KoanvecTBo eqmuHAL 115
001eo00pa3oBaTebHbIX
OpraHu3anuii, He
SIBJISTIO LM X CSI

MaJIOKOMIIJICKTHBIMHU, €/1.

H3M.

KoanuecTBo enmHAL 115
0011e00pa3oBaTeNbHbIX
OpraHu3anuii, ABJISTIOIIUXCS
MAaJIOKOMILIEKTHBIMH, €]1.
H3M.




Web-kamepa: Hanu4ue,

Manunysnsitop "MbIb": HaTUYUE;

[IpenycranoBieHHas ONEpAMOHHAs CUCTEMa C rpauyecKum
MOJIb30BaTEILCKUM HHTEpdeiicom, obecrieunBaronias padboTy

pacrpocTpaHeHHBIX 00Pa30BaTENbHBIX U OOIIECUCTEMHBIX MPHIIOKEHHIHA:

HaJIM4YHUC.

Tun ycrpoiictBa: MOV (pyHkunu neyatu, KONUpOBaHUS,
CKaHUPOBAHHUS);
®opmar Oymaru: He MeHee A4;

MPO®UJIBHBIN KOMILJIEKT OGOPYJIOBAHUSI

2 Moy (npurep, L{BeTHOCTB: YepHO-0EIIbIiA; 1 . 1 mT.
cKanep, Konup) TexHonorus nevaTtu: jgazepHas
MakcumanbHoe pazpenienue nedatu: He MeHee 12001200 touek;
Wurepdeiicer: Wi-Fi, Ethernet (RJ-45), USB.
TABJINIIA No2

HaunmenoBanme
000opy10BaHust

KpaTkune npuMepHbie TeXHUUYECKHE XapaKTEPHCTHKH

KosanvecTBo eqMHuL A4
npoGuJILHOrO
KOMILIEKTa
(o0meodpa3zoBare/ibHbIE
OpraHM3aluy, He
AIBJIA 0L ECS
MAaJOKOMIJIEeKTHBIM),
e/l. U3M.

KoauvecTBo equHuI 1J1s1
npoduiabHoro
KOMILJIEKTA
(MaJIOKOMIJIEKTHbIE
o0meo0pazoBaTebHbIE
OpPraHu3alum), e. U3M.

BA30OBAS (OBA3BATEJIBHAS YACTD)

ECTeCTBeHHOHay‘lHaH HanmpaBJI€HHOCTb




udposas maboparopus

ObecneunBaeT BHINIOIHEHUE JTAOOPATOPHBIX pabOT Ha ypoKax Mo OMOIOTHUU B
OCHOBHOI1 1IKOJIE ¥ IPOEKTHO-UCCIIEA0BATENbCKON NEATEIBHOCTH YUALIUXCS.
Kommuexramnus: becripoBoiHOM MyabTHIATUYMK IO OMOJIOTHH C 6-10
BCTPOCHHBIMU JTaTYUKAMU:

Jatuuk BnaxHocTtu ¢ quamna3zonoM udmepenus 0...100%

JlaTyuK OCBEIIEHHOCTH ¢ AMANla30HOM M3MEpEeHMs He yxe yeM oT 0 10
180000 nx

Jatuuk pH ¢ nuanazonom usmepenus He yxxe yem ot 0 no 14 pH

JlaTuuk Temmeparypsl ¢ 1uana3oHOM U3MEpPEHUs He yke 4eM oT -20 110
+140C

JlaTumK 37eKTpONpPOBOAUMOCTH C JUara30HaMH U3MEpeHus He yxke ueM oT 0

1. 10 OMOJIOruu 10 200 MmkCwM; ot 0 mo 2000 mxCwm; ot 0 70 20000 MKCM 3 mr. 2 MIT.
(yaeHmUecKas) JlaTuuk TeMreparypbl OKpyKarolei cpeibl ¢ IUarna3oHOM U3MEPEHUs
He yxke yeM ot -20 1o +40 Akceccyapsl:
Kabens USB coenquHUTEIIBHBII
3apsigHOE yeTpoiicTBO ¢ kabermem miniUSB
USB Anantep Bluetooth 4.1 Low Energy
KpaTkoe pykoBOJCTBO MO dKCIUTyaTaluu U poBoil 1aboparopuu
[{udpoBast BHeoOKaMepa ¢ METAIUTMUECKUM IITATUBOM, pa3pelieHne He
menee 0,3 Mnukc
[IporpammHuoe obecrieueHue
Mertonnyeckue pekomeHaanuu He meHee 30 paboT YmakoBka
KoauuecTBo CAUHUIL QJaA
NpoPHILHOTO KosmyecTBo equHun 1Js
KOMILIEKTA npoPuILHOro
Ne Hauvenonaue Kpatkue npuMepHbIe TEXHUYECKHE XaPAKTEPHCTUHKH (0bweopasoatebiiLLe ROMILTERTa
00opy1oBaHust OpraHu3aluu, He (MaJI0KOMILIEKTHBIE
ABJIAIOLIHECH o01meo0pazoBaTebHbIE
MAaJIOKOMIJIEKTHBIM), OpraHu3anuu), ea. u3M.

¢1. U3M.




Hanynaue PYCCKOA3ZBIYHOT'O caiita MOAACPIKKH, HATMYKUEC BUACOPOJIUKOB.

Hudposast maboparopust
0 XUMUHM (yueHHuYecKasi)

ObecnieunBaeT BHINIOIHEHUE TAOOPAaTOPHBIX PadOT O XMMHUHU HA YPOKAX B
OCHOBHO 1IKOJIE ¥ IPOEKTHO-UCCIIEA0BATENbCKON NEATEIBHOCTH YUALIUXCS.
Kommekrarusi:

becripoBogHON MyIBTUAATYUK 11O XUMHUH C 4-MsI BCTPOCHHBIMU TATYMKAMU:
Hatuuk pH ¢ nuanazonom uzmepenus He yxxe uem ot 0 1o 14 pH

JlaTuuk BBICOKOW TeMIepaTyphl (TEpMOIIAPHBIN) € JUaa30HOM U3MEPEHUSI HE
yxke ueM oT -100 no +900C

JlaTuuk 37eKTpONpPOBOAUMOCTH C AHAa30HaMU U3MEpeHHsl He yke ueM oT 0
10 200 MmkCwm; ot 0 1o 2000 mxCwm; ot 0 70 20000 MKCM

JlaTuuk TeMreparyphl IIATHHOBBIN C TMANa30HOM U3MEPEHHS HE Y)Ke YeM
ot -30 mo +120C

OtnenbHbIE TaTYUKU:

JlaTuyrK oNTHYECKON IIOTHOCTH 525 HM

AKkceccyapsr:

Ka6ens USB coegnHUTENBHBIIH

3apsigHOe yeTpoiicTBo ¢ kabenem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO IO 9KCIUTyaTaluu UGpoBoil 1abopatopuu

Habop nabopatropHoii ocHacTKu

[Iporpammuoe obecnieuenue

Metoaunueckue pekoMeHaanuu He meree 40 pabot

Hanuuue pycckos3bIUHOTO caidTa moAIepK KU

Hanuuue Buaeoponmnkos.




KoanyecTBO eqMHUIL /151

npoGuILHOrO KoanyecTBO eIMHUIL 151
KOMILIEKTA npopUILHOro
Ne Haumenosante Kparkue npuMepHble TeXHHYECKHE XaPAKTEePUCTHKHU (0dmeodpasosateaLHLIe fromiLerTa
obopynoBanus OpraHu3amum, He (MaJIOKOMILIEKTHBIE
SIBJIAIOIIHECS o0ueodpa3oBaTebHbIE
MAaJTOKOMILIEKTHBIM), OPraHU3alMH), 1. H3M.
el U3M.

OOecneynBaeT BHIIIOJIHEHHE SKCIIEPUMEHTOB 110 TeMaM Kypca hU3UKH.

Kommiexramnus:

becripoBogHON MyIBTUAATYUK 11O PU3UKE C 6-F0 BCTPOCHHBIMH JTaTYUKAMHU:

HudpoBoit gaTunk TeMnepaTypsl ¢ JUANa30HOM U3MEPEHUSI HE YK€ UeM OT

20 o 120C

[{udposoii gaTunk aOCOTOTHOTO JABICHUS C AUANIA30HOM U3MEPEHUS HE

yxke ueM oT 0 7o 500 klla

JlaTurKk MarHUTHOTO MOJIS ¢ AUANa30HOM U3MEpPEHUs HE yKe ueM oT -80 10

80 mTn

JlaTuuk HanpsKeHUs ¢ Auana3oHaMy U3MEPEHUs He YXkKe ueM oT -2 10 +2B ;

oT -5 g0 +5B; ot -10 go +10B; ot -15 no +15B

Iudposas nadoparopus | JaTIHK TOKa HE yxKe 4eM OT -1 0 +1A
3. 10 (pu3MKe JlaTurk akcenepoMeTp ¢ moKa3aTessiIMU He MeHee ueM: +2 g; +4 g; 8 g 3 . 2 IIT.

(yueHunueckas)

OTnenbHbIE yCTPOHCTBA:

USB ocuunmnnorpad He meHee 2 kaHana, +/-100B
AKkceccyapsl:

Kabens USB coenunuTenbHbIN

3apsiiHOoe ycTpoiicTBO ¢ kabenem miniUSB
USB Anantep Bluetooth 4.1 Low Energy
KoHcTpyKTOp 7151 TPOBECHHS SKCIIEPUMEHTOB
KpaTkoe pykoBOJCTBO IO 3KCIUTyaTalluu UG poBoil 1abopatopuu
[Iporpammuoe obecrnieueHue

Metoauueckue pekomenaanuu (40 padbor)
Hanuune pycckos3I9YHOTO caifTa MmoAIepKKI
Hanuune Buaeoponnukos.

KoMmnsrorepHoe o0opynoBanme




4, HoytOyxk 3 T 2 IIT.
dopm-akTop: HOYTOYK;
KosnuecTBo equHuL 1JIst
NpopHILHOIrO KosmyecTBO equHuL 1J1s1
KOMILIEKTA npopuILHOro
HaumeHnoBanue (oOureodpa3zoBaTebHbIE KOMILTIEKTa
Ne KpaTkue npumMepHbIe TeXHUYECKHE XapaKTePUCTUKH
o0opyaoBaHus OpraHu3anmu, He (MaJIOKOMIJIEKTHBIE

SIBJISIIOIHECS
MAaJIOKOMILJIEKTHBIM),
e/l. U3M.

o0meo0pazoBaTebHbIE
OpraHu3auuu), el. u3M.




Kecrtkas, HeoTKIIOYaeMas KJIaBUaTypa: HaJIu4ue;

Pycckas packiiagka KiaBuaTypbl: HAIMYKE;

Juaronanp skpaHa: He MeHee 15,6 TrolMOB;

Pazpemenue sxpana: He menee 1920x1080 nukceneit;

KonuuecTBo sinep npoueccopa: He MeHee 4;

KomnnuecTBo moTOKOB: HE MeHee §&;

bazoBas takToBas yacrora npoueccopa: He meree 1 ['T;
MakcumanbHasi TAKTOBAas 4acToTa mpoieccopa: He menee 2,5 ',
Kam-mamsite mpomeccopa: He MmeHee 6 MOaiiT;

O0beM ycTaHOBIIEHHOM ollepaTuBHON namsTu: He MeHee § ['6aiiT; O0bem
MOJJICP>KUBAEMOM ONEPaTUBHOM MaMsTH (1711 BO3MOKHOCTH
pacmpenus): He MeHee 24 1'0aiT;

O0wem Hakonutens SSD: ne menee 240 I'0aiiT;

Bpewmst aBToHOMHOM paboThI OT OaTapen: He MeHee 6 4acoB;

Bec HoyTOyKa ¢ yCTaHOBJIEHHBIM aKKyMyJIsTOpoM: He Oonee 1,8 kr;
Buemnuit untepdeiic USB crannapra He Hinke 3.0: He MeHee Tpex
CBOOOIHBIX;

Buemnuit unrepdeiic LAN (ncnonb3oBaHNe NEPEXOIHUKOB HE
IIPEyCMOTPEHO): HAJINYMKE;

Hannune mopmyneit u uHTepgeicoB (MCHOIb30BAHUE IEPEXOTHUKOB HE
npenycmotpeno): VGA, HDMI;

becnpoBoanas cBsa3p Wi-Fi: nannuue ¢ noanepxkoii crangapra IEEE
802.11n unu coBpeMeHHee;

Web-kamepa: Hanmnuue;

Manunynsatop "Msllb": HaNU4KE;

[IpenycranoBieHHas ONIEPAIIMIOHHAS CHCTEMA C TpaduIECKUM
M0JIb30BaTENbCKUM HHTEpGelicoM, oOecnieunBaroliast paboTy
pacnpocTpaHEHHBIX 00Pa30BaTENbHBIX U OOIECUCTEMHBIX MTPUIIOKEHUM:




KoauuecTBo CAUMHUI NJH
npopuILHOrO KoanmuecTBO eAMHAL 1151
KOMILIEKTA NnpoGUILHOrO
HanmeHoBanue (o01meoOpa3oBaTebHbIE KOMILJIEKTA
Ne Kparkue npuMepHble TeXHHYECKHE XaPAKTEePUCTHKHU
00opynoBaHuA OpraHu3alnum, He (MaJIOKOMILIEKTHbIE
SIBJIAIOIIHECS o0ueodpa3oBaTebHbIE
MaJIOKOMILJIEKTHBIM), OpraHH3aINN), . H3M.
€. U3M.
HaJIN4ue.
Tun yctpoiictBa: MOV (pyHKIMH 11e4aTH, KOMUPOBAHUS, CKAHUPOBAHUS );
®opmar Oymaru: He MmeHee A4;
5 M®YV (npuntep, ckanep, | LIBeTHOCTH: YepHO-O€bIii; 1 1
. IIT. IT.
KOIIUD) TexHosorus nevatu: gazepHas
MakcumanbsHoe paspemenue rneyatu: He meHee 1200x1200 touexk;
Wnrepdeiicer: Wi-Fi, Ethernet (RJ-45), USB.

JOINOJIHUTEJIBHOE OBOPYJOBAHHUE

ECTeCTBeHHOHay‘lHaH HanpaBJI€HHOCTD




Hudposas madoparopus

ObecneunBaeT BHINIOIHEHUE JTAOOPATOPHBIX pabOT Ha ypoKax Mo OMOIOTHUU B
OCHOBHOI1 1IKOJIE ¥ IPOEKTHO-UCCIIEA0BATENbCKON NEATEIBHOCTH YUALIUXCS.
Kommuexramnus: becripoBoiHOM MyabTHIATUYMK IO OMOJIOTHH C 6-10
BCTPOCHHBIMU JATYHKAMH:

Jatuuk BnaxHocTu ¢ quamnazonoM uzmepenus 0...100%

JlaTyuK OCBEIIEHHOCTH ¢ AMANla30HOM M3MEpEeHMs He yxe yeM oT 0 10
180000 nx

Jatuuk pH ¢ nuanazonom usmepenus He yxxe yem ot 0 no 14 pH

JlaTuuk Temmeparypsl ¢ 1uana3oHOM U3MEpPEHUs He yke 4eM oT -20 110

1. 110 OMOJIOTUHr +140C 1 1. 1 1.
(yuermeckas) JlaT4uK 31eKTpONnpoOBOAUMOCTH € AUANa30HAMU U3MEPEHHs HE yxe yeM oT ()
10 200 MmkCwM; ot 0 mo 2000 mxCwm; ot 0 70 20000 MKCM
JlaTyuk TeMIiepatypbl OKPYKarOUIEH CPeabl C IMana30HOM U3MEPEHUS
He yxe yeM ot -20 1o +40 Akceccyapsr:
Kabens USB coennHuTEIBHBIN
3apsHoe ycTpoiicTBo ¢ kabenem miniUSB
USB Apnantep Bluetooth 4.1 Low Energy
KpaTkoe pykoBOJCTBO MO dKCIUTyaTaluu U poBoil 1aboparopuu
KoanyecTBo exmHuI A5
npoGuJILHOrO KosmyecTBO equHuI 1151
KOMILIEKTA npoGUILHOrO
HaumenoBanue (o0meoOpa3zoBaTe/bHbIE KOMILJIEKTA
Ne Kpatkue npuMepHble TEXHUYECKHE XapPaAKTePHCTUKH
000pynOBaHUA OpraHu3anuu, He (MaJIOKOMILIEKTHBIE
SIBJISIOLIHECS o01eodpa3oBaTebHbIe
MaJIOKOMILJIEKTHBIM), opraHu3anum), ei. u3M.
e1. U3M.

Hudposas BugeokaMepa ¢ METALTHYECKUM IITATHBOM, Pa3pelIeHHe He
Menee 0,3 Mnukce

[Iporpammuoe obecnieueHue

Mertonnyeckue pekomeHaanuu He meree 30 paboT

YnakoBka

Hanndaune pyccKosS3bI9HOTO caifTa MOAAEPKKH, HATUYUE BUACOPOTHKOB.




Hudposas madoparopus

ObecnieunBaeT BHINIOIHEHUE TAOOPAaTOPHBIX PadOT MO XMMHUHU HA YPOKAX B

OCHOBHOM MIKOJIC U HpOCKTHO'I/ICCHG,I[OBaTeJIBCKOﬁ ACATCIIbHOCTH YUalllUXCs.

Kommekrarusi:

becnipoBoAHON MyIbTUAATYHUK IO XUMUU € 4-MsI BCTPOCHHBIMU JATYMKAMU
Hatuuk pH ¢ nnanazonom uzmepenus He yxe yeM ot 0 1o 14 pH

JlaTuuk BBICOKOW TeMIepaTyphl (TEPMONAPHBII) ¢ AUAa30HOM U3MEPEHHUS
He yxe ueM ot -100 no +900C

JlaT4uK 31eKTPONpOBOAUMOCTH € AUANa30HAMU U3MEPEHHUS HE yxe yeM oT ()
10 200 MmkCwm; ot 0 1o 2000 mxCwm; ot 0 70 20000 MKCM

JlaTuuk TemiiepaTyphl INIATUHOBBIN C AMANa30HOM U3MEPEHUS HE yKE YeEM
ot -30 mo +120C

2. . 1 mr. 1 mr.
10 XUMHH (YUCHHYECKasN ) OtaenbHBIC JATIHKA:

JlaTunk onTHYECKOM INIOTHOCTH 525 HM

Akceccyapsl:

Kabenr USB coenquHUTEIIBHBII

3apsigHOE yeTpoiicTBO ¢ kabenem miniUSB

USB Anantep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO MO dKCIUTyaTaluu U poBoil 1aboparopuu

Ha6op nabopatopHoii ocHacTKU

[TporpammMHoe oOecrieueHue

Metoauueckue pekomenaanuu He menee 40 padot

Hannune pycCKosI3bIYHOTO caiiTa MOAIEPKKU

KoaunuecTrBo CAMHUI QJasA
npoduiabHoro KoumyecTBo equHun 1Js
KOMILIEKTA npoGUILHOrO
HaumeHnoBanue (o0meoOpa3zoBaTe/ibHbIE KOMILJIEKTA
Ne Kpatkue npuMepHbIe TEXHHYECKHE XaPAKTEPHCTUKH
00opynoBaHusA OpraHu3amnuu, He (MaJI0KOMILIEKTHBIE
ABJIAIOLIHECH o01eodpa3oBaTebHbIe
MaJIOKOMILJIEKTHBIM), OpraHu3anmm), ea. u3M.
€. U3M.

Hanuuue BUACOPOJIUKOB.




udposast maboparopus
1o pu3HKe
(yueHuueckas)

OO6ecrnieunBaeT BBINOJIHEHNE YKCIIEPUMEHTOB 110 TeMaM Kypca (PU3UKH.
Kommekrarusi:

becripoBogHON MyIbTUAATYUK 11O PU3UKE C 6-F0 BCTPOCHHBIMH JJaTYUKAMHU:
Hudposoii qaTynk TeMnepaTypsl C JUANa30HOM U3MEPEHUS HE yXKE YeM OT
20 no 120C

Hudposoii naTynk aOCOIIOTHOTO NABJICHHUS C TUATa30HOM U3MEPEHUS HE
yxke yem oT 0 1o 500 klla

JlaTunk MarHUTHOTO MOJISl C IMANa30HOM U3MepeHus He yxe yeM oT -80 1o
80 mTn

JlaTuuk HanpspKeHUs ¢ AMana3oHaMu U3MEpEeHMsl He yxke ueM oT -2 110 +2B ;
ot -5 1o +5B; ot -10 1o +10B; ot -15 o +15B

JaTuuk Toka He yxke yeM oT -1 g0 +1A

JlaTuuk akcenepoMeTp ¢ oka3aTessiMU He MeHee ueM: +2 g; +4 g; +8 g
OTtaenpHbIE yCTPOMCTBA:

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

Akceccyapsl:

Ka6ens USB coegMHUTENBHBIIH

3apsigHOe yeTpoiicTBO ¢ kabenem miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

KoHcTpykTOp /17151 TPOBEICHUS SKCIIEPUMEHTOB

Kpartkoe pykoBoaCTBO 10 3KCIUTyaTaluu nudpoBoii sadbopatopun
[TporpammMHoe oOecrieueHue

Metoauueckue pekomenaanuu (40 padbor)

Hanuune pyccKos3bIYHOTO caiiTa moJaepiKKH

Hanvuue BUIeopOoanKoB.

1 mT.

1 mT.

Hudposast maboparopust
1o (U3HOJIOTUH

ObecnieunBaeT NPOBEACHNUE UCCIEOBAHMS 110 QYHKIIMOHUPOBAHUIO
YyeaoBeuecKoro oprannsma. Komruiekranus: becipoBogHOM MyJIbTHAATYHK

1 mrr.

1 mrr.




KoanyecTBO eqMHUIL /151

npoGuILHOrO KoanyecTBO eIMHUIL 151
KOMILJIEKTa NnpoGUJILHOIO
Ne Hanwmeroparme Kparkue npuMepHbIe TEXHUYECKHE XaPAKTEPHCTUKH (06uicoGpasopaTebiLIe ROMILIelTa
000py10BaHuUs OpraHM3alMu, He (MaJIOKOMILJIEKTHbIE
SIBJIAIOIIHECS o0ueodpa3oBaTebHbIE
MaJIOKOMILJIEKTHBIM), OpraHu3anum), ei. u3M.
€. U3M.
(MpodWIBHBIN YpOBEHBb) | MO (U3HOJIOTHH C 5-10 BCTPOCHHBIMH JTaTYMKaMU: JlaTurK apTepHaIbHOTO
nasnenus (0...250 mm pr. CT.)
Jlatymk mynbca ¢ quana3zoHoM u3mMepeHus He yxe dem ot 30 o 200 ya/mMun
JlaTuuk TeMIiepaTyphbl Tena ¢ AMAna30HOM U3MEpPEHUs HE yXKe 4eM oT +25 110
+40C
JlaTuuk 4acTOTHI JbIXaHUS C JUANa30HOM U3MepeHUsl He yke ueM oT 0 10
100 oukII0B/MUH
JlaTuuk yckopeHus ¢ nokasarensiMu £2 g; +4 g; +8 g OraenbHble
YCTpOMCTBA:
Hatuuk OKI' ¢ quanaszonom usmepenus He yxe ueM oT -300 1o +300 MB)
Hatuuk pH ¢ nuanazonom uzmepenus He yxxe yem ot 0 1o 14 pH
JaTuuk cuiaoMmep ¢ AMana3oHOM U3MepeHus He yxe ueM oT -40 1o 40
H JlaTurk OCBEIIEHHOCTH C IMANla30HOM U3MEpPEHUs He yxke yeM oT 0
10 180000 nx Akceccyapsl:
Kabenr USB coennuuTenbHbIN
3apsiiHOoe ycTpoiicTBO ¢ kabenem miniUSB
USB Apnantep Bluetooth 4.1 Low Energy
KoHcTpykTop 11 mpoBeieHUs SIKCIEPUMEHTOB
KpaTkoe pykoBOACTBO 10 3KCIITyaTaluu uQpoBoit 1abopaTopuu
[Iporpammuoe obecnieueHue
Metoaunueckue pekoMeHaanuu He Mmeree 20 paboT
Hanunune pycckosi3pIYHOTO caiiTa NOoAAEPKKH
Hanuune Buneoponukos.
OOGecneynBaeT MPoOBEACHUE YICOHOTO IKOJIOTHUYECKOTO MOHUTOPHHTA
Hudposast 1ad0paTtopust | yacTpyMeHTATLHBIMU MeTOAaMH. Habop mpuMeHseTcs py U3ydeHHH 1 wr 1 wr

I10 3KOJIOT'MH

HKOJIOTHH, OMOJIOTUH, XUMUH, Teorpaduu U MPUPOIOBEACHHUS, a TAKXKe IS




HHIUBHUAYAJIbHBIX UCCICIOBAHUA U HpOCKTHOfI JACATCIIBHOCTH IIKOJIBHUKOB.

HauMmenoBanme
o0opynoBaHust

Kpatkune npuMepHbie TeXHHYECKHE XapaKTEPHCTHKH

KonmyecTBo exmHAI 115
npopuILHOrO
KOMILIEKTa
(o0meoOpa3zoBaTe/bHbIE
OpraHM3anuy, He
SIBJISIIOLIMECS]
MaJIOKOMILJIEKTHBIM),
eI. U3M.

KoanuecTBo exuHuL Aas
NnpoGUJILHOIO
KOMILIEKTa
(MaJIOKOMIJIEKTHbIE
00meo0pa3oBaTebHbIE
OpraHu3anmm), eJ. u3M.




Kommiekranus: becipoBogHOM MylIbTHAATYHK 10 IKOJIOTHYECKOMY
MOHHUTOPHHTY C 8-}0 BCTPOCHHBIMH J1aTYMKAMU:

JlaT4vK HUTpPAT-UOHOB

JlaT4uK XJI0pUA-UOHOB

Jatuuk pH ¢ nuanazonom uzmepenus He yxe yem ot 0 no 14 pH
Jatuuk BnaxHocTH ¢ quanazonoM umepenus 0...100%

JlaTurK OCBELIEHHOCTH C JUAIla30HOM M3MEpPEHHUs He yxe ueM oT 0 10
180000 nx

JlaTuuk Temmeparypsl ¢ 1uana3oHOM U3MEpPEHUs He yke 4eM oT -20 110
+140C

JlaT4uK 31eKTpONnpoOBOAUMOCTH € AUANa30HAMU U3MEPEHHs HE yxe yeM oT ()
10 200 MkCwm; ot 0 1o 2000 MxCwm; ot 0 70 20000 MKCMm

JlaTyuk TeMIiepatypbl OKPYKarOUIEH CPeabl C IMana30HOM U3MEPEHUS
He yxke yeM ot -20 1o +50C OtaenbHbIe JaTYUKU:

Jatuuk 3ByKa ¢ QyHKUIHEH UHTETPUPOBAHUS C TUAIA30HOM U3MEPEHUS
gacToT He MeHee ueM oT 50 ' go 8 kI

JlaTuuk BIIaXKHOCTH TMIOYBBI C AMAIIa30HOM U3MEpEHMs He yke 4eM oT 0 1o
50%

Hatunk kucioposa ¢ auanazonom uzmepenus ot 0 1o 100%

JlaTuyuK onTHYECKON IIOTHOCTH 525 HM

HaTtuuk ontudeckoit miotHocTH 470 HM

Jlatyuk TypOUIUMETp C Juana3oHoM u3MepeHus He yxe yem ot 0 10 200
NTU
JlaTuuk OKMCH yriepoja ¢ Iuana3zoHoOM u3MepeHus He yxke yem ot 0 no 1000

ppm
AKceccyapsr:

Ka6ens USB coeaunuTenbHblii (2 mT.)




KoanyecTBO eqMHUIL /151

npoGuILHOrO KoanyecTBO eIMHUIL 151
KOMILJIEKTa NpoPUIBLHOTrO
Ne Hauvenopanue Kparkue npuMepHble TeXHHYECKHE XaPAKTEePUCTHKHU (06meoGpasosatennibLe romierera
00opyaoBaHUsI OpraHu3aNuu, He (MaJIOKOMILIEKTHBIE
SIBJIAIOIIHECS o0ueodpa3oBaTebHbIE
MaJIOKOMILJIEKTHBIM), OpraHu3anum), ei. u3M.
€. U3M.

3apsiHOe yeTpoicTBO ¢ kKabenem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

CreprkeHb Ul 3aKpeIUIeHHs JaTYUKOB B LITAaTUBE

Kpartkoe pykoBoACTBO 110 3KCIUTyaTaluyu HudpoBoii sadbopatopun

[IporpammHuoe obecrieueHue

Mertonnyeckue pekomeHaanuuu He mesee 20 paboT

VYnakoBka

Hanunune pycckosi3pI4HOTO caifTa moAaepKKH, HAIUYUe BUAECOPOIUKOB.

Tun Mukpockomna: 6MoIorn4ecKkui

Hacanka MUKpOCKONIa: MOHOKYJISIpHAst

Ha3znauenue: nabopaTopHbIit

Metop uccnenoBaHus: CBETIOE TOJIE

Matepuan ONTHKU: ONTUYECKOE CTEKIIO

YBenuueHune MUKpockorna, kpat: 64 — 1280

Oxynsaper: WF16x

Muxkpockon uppoBoi OO6mwexTuBsl: 4x, 10x, 40xs (moaAnpyKUHEHHBbIH) 1 mr. 1 mT.

PeBonbBepHas rojoBka: Ha 3 00bEKTHBA

Tun noJCBETKU: 3epKajio UIN CBETOIUOL]
Pacmionosxenne moACBETKN: BEPXHSSI U HUKHSIS
Marepuain kopmyca: MeTal

[IpenmeTHsIii cTouk, MM: 90

HUctoynuk nuranus: 220 B/50 I'n

YUwucno Meranmkceneit: 1




B Habop BXoasT Beckl 1abopaTtopHbie nekTpoHHbIe 200 T, CIUPTOBKA
nabopaTopHasi, BOpOHKAa KOHMUYECKasl, MaJlovuKa CTEKIIsSTHHAsI, mpooupka [1X14

7. Ha6op OI'D o xumuwn (10 mtyk), ctakan Beicokuii ¢ HocukoM BH-50 ¢ meTkoii (2 mTykn), 1 mT. 1 m.
MUATUHAP U3MEPHUTENbHBIN 2-50-2 (CTEKISHHBIN, C MPUTEPTON KPBIIIKOH),
HITaTUB JUIst TpoOUpoK Ha 10 rHé3 N, 3aKUM MPOOUPOYHBIH, IIMATENb-
KoanuecTrBo CINHUI QA
NpoPHILHOIO KoJsim4ecTBo equHNL IS
KOMILIEKTa npo¢ujILHOro
HaumeHoBaHHe (o01meoOpa3zoBaTeibHbIE KOMILTIEKTa
Ne Kparkue npuMepHble TeXHHYECKHE XaPaKTEePUCTHKHU
00opynoBaHus OpraHu3aumy, He (MaJI0KOMILIEKTHbIE

SIBJISIIOLIM ECST
MAaJIOKOMILJIEKTHBIM),
elI. U3M.

o0eo0pasoBaTe/bHbIE
OpraHM3anum), ei. u3M.

noxeuka (3 mTykn), HAbOp (PIAKOHOB ISl XpaHEHHS PACTBOPOB U PEAKTUBOB
(06wem dmakona 100 mit - 5 KOMITIIEKTOB IO 6 ITYK, 00beM (prrakona 30 mi -
10 KOMILIEKTOB 110 6 MITYK), IIJIMHAP U3MEPUTENbHBIN ¢ HocukoM 1-500 (2
HITYKH), cTakad Bbicokuil 500 mut (3 mTyku), HaOOp epiueit A MBIThS
NOCYTBI (€pII JUIst MBIThSI IPOOUPOK - 3 MITYKH, €PII ST MBIThS KOJIO - 3
HITYKH), Xanat 0enblit x/0 (2 mWTyku), nepyaTKu pe3NHOBbIE XUMUYECKUE
cTOWKHeE (2 IITYKH), OYKU 3alUTHBIE, GUIbTphl OymMaxHble (100 mTykK),
roprouee it cnuptoBok (0,33 ).

B cocTaB HabOp BXOJAT peakTHBBI: AIFOMUHUM, KeJe30, CONSHAs KUCIIOTa,
METHIIOpaHXK, (peHonTarienH, aMMHaK, IEPOKCHI BOJIOPO/Ia, HUTPAT
cepebpa u Apyrue; B o0IIeH CI0KHOCTH - 44 pa3INYHbIX BEIIECTB,
UCTIONIB3YEMBIX JUISI COCTABJICHUS! KOMITJICKTOB PEaKTUBOB IIPH MTPOBEACHUHT
9K3aMEHAIIMOHHBIX YKCIIEPUMEHTOB I10 KypCY IIKOJIBHON XHMHUU.




Yyebnas 1abopatopus 1o

B cocraB Bxozsr:

Cencop Tun 1 He menee | mr., obecreunBaeT BO3MOKHOCTb PETUCTPAIIUN
CUTHAJIA 3JIEKTPUUECKON aKTUBHOCTH MBIIIIL (371€KTpoMuorpammsl, IMI).
Perucrpanus 10kHa OCyLIECTBISAETCS HEMHBA3UBHO, CYXUMHU 3JIEKTPOIAMHU.
B03MOXHOCTBIO KPEIJIEHUSI K pYKE U€JI0BEKa, YTO JOJLKHO J1aBaTh
BO3MOXHOCTb PETUCTPUPOBATH ANEKTPHUUECKYIO aKTUBHOCTH MBIIIIIIBI B
o0acTy, HaJ KOTOPOH pacnosaraercs kperienue. [Ipu HanpsxkeHun

8. . MBIIIIIBI TOJKHA OBITh 0OecrieueHa BO3MOKHOCTh HAOIIOIEHUS TyYHOCTH 1 . 1 .
HCHPOTCXHOIOT N curHana (t.e. npucyrcrsue OMI'), npu paccaabaeHUHN MBIIILBI - €€
OTCYTCTBHE.
Cencop Tun 2 He meHee | 1T., 00ecredrBaeT BO3MOXHOCTb PETUCTPALIUN
curnana goromierusmorpammsl (OIII7) onTuyeckum myTem, 3a cueT
M3MEHEHHUS OTPAXKEHHOI'0 OT KPOBEHOCHBIX COCY/IOB CBETa, 00bEM KOTOPBIX
U3MEHSETCS TI0]] BO3/ICHCTBHEM ITyJIbCOBON BOJHBI. CEHCOp HOIKEH OBITh
o0ecrnevyeH BO3MOKHOCTBIO KPEIUIEHHUS K MTOAYIIEYKE Nablia YeJIOBEeKa.
KoanuecTBo exmHuI A5
NpoPHILHOrO KosmyecTBO equHuI 1151
KOMILIEKTA npoGUILHOrO
HaumenoBanue (o0meobpasoBaTeibHbIE KOMIUIEKTa
Ne Kpatkue npuMepHbIe TEXHUYECKHE XapPaAKTePHCTUKH
o0opynoBaHust OpraHu3aluu, He (Ma10KOMILIEKTHBIE

SIBJISIIOIMECST
MAaJIOKOMILJIEKTHBIM),
e/l. U3M.

o0meo0pazoBaTebHbIE
OpraHu3auuu), ea. u3M.




Cencop Tun 3 e menee | mr., obecreunBaeT BO3MOKHOCTb: PETUCTPAIIUN
curHana snekrTpokaparnorpamMmel (OKI') He HHBa3UBHBIM CITOCOOOM;
peructpauuu I, II u [II oTBeneHN; TOAKITFOUEHUS FIEKTPOJOB K CEHCOPY €
MOMOIIBIO COSAMHUTENIBHBIX MPOBOAOB, 000pynoBaHHbIX TouchProof
pazbemMami.

Cencop Tun 4 He menee | mr. oGecriedynBaeT BO3MOKHOCTD: PETUCTPAIHN
CUTHaJIa KOKHO-ranbBaHuueckoi peakuuu (KI'P), peructpanus kotoporo
OCYILIECTBIISIETCS HAa IOCTOSIHHOM TOKE; ITOJIKJIFOUEHUS K TEIly YeIOBeKa ¢
MOMOMUIBIO CYXUX JIEKTPO/I0B, IOJKIIOYEHHE KOTOPHIX K CEHCOPY
ocyectBisiercs ¢ nomoinpto TouchProof pazbemos.

Cencop Tun 5 He meHee | WT., oOecredrBaeT BO3MOXKHOCTb: PETUCTPALIUN
CUTHAJIA BJICKTPUUYECKON aKTUBHOCTU MO3ra (331") ¢ MOMOIIBIO CyXHX
HEUHBA3UBHBIX JIEKTPOAOB; PETUCTPALIUU AIEKTPUUECKON aKTUBHOCTH
pa3HBIX A0JEW MO3ra; MOAKIYECHUS JIEKTPOAOB K CEHCOPY € IIOMOIIBIO
COEMHUTENIbHBIX MPOBOIOB, 060pynoBaHHbIX TouchProof pazsemamu;
3aKpEIJICHUS 2JIEKTPOAOB HA TIOBEPXHOCTH I'OJIOBBI.

Cencop Tun 6 He meHee 1 mT., oOecreunBaeT BO3MOKHOCTb: PErUCTpaluu
curHana kosuedanus rpyaHoi kierku (CeHcop AbIXaHus ); ONpeieIeHus
YaCTOTHI JABIXAHHUS.

VYerpoiicTBo 1t cOopa JaHHBIX OT CEHCOPOB U MEepeayl Ha epCOHATbHBIN
KOMIIBIOTEp 00ecTIeunBaeT BO3MOXKHOCTh cOOpa JaHHBIX OT MOJIKJIFOUEHHBIX
K HEMY CEHCOpPOB M OTIPABKY NOJy4eHHBbIX AaHHbIX Ha IIK. [TogkmroueHne
nenTpaibHoro Moy k I1K ¢ momombio USB-ka6ens. LlenTpansubrit
MOAYJIb UMEET He MeHee | mT,: ralbBaHn4ecKyro n3omsanuio ot 11K,
HenTpanpHblif MOAYNIb 00ECTIEYUBAET BO3MOYKHOCTH OJJHOBPEMEHHOIO
MOJKJIFOYEHUS BIUIOTH 10 4 ceHcopoB. Kax bl n3 Bxoa0B LleHTpanbsHOro
MOJ1yJIl UMEET rajlbBaHMYECKYIO M30JISAIHI0 (00ecieueHne MeKKaHaIbHOM
rayibBaHn4yeckoil u3ossinun). [loaxmouenue cencopos k LleHTpanbHOMY




HaumenoBaHme
000py10BaHuUs

Kpatkne npuMepHbie TeXHHUECKHE XapaKTEPHCTHKH

KoanuyecTBo equHHUI 1S
npo¢uiIbLHOro
KOMILJIEKTAa
(oOureodpa3zoBaTebHbIE
OpraHu3aNuu, He
ABJISAIOLIHECS
MAaJIOKOMIIJIEKTHBIM),
el. H3M.

KoanvecTBo exuHun Aas
npo¢ujILHOro
KOMILIEKTa
(MaJIOKOMIJIEKTHbIE
o00meo0pa3oBaTeIbHbIE
OpraHu3anMm), eJ. u3M.

MOJ1YJIIO OCYILIECTBIISIETCS C TIOMOIIBIO CIIELIUAIN3UPOBAHHBIX PA3bEMOB
tuna LEMO, obecnieunBaromux npaBuibHOCTh HOJKIIOYEHHS pa3beMa U
CHIDKAIOIIMX PUCK CIyYailHOro KacaHus pa3beMOB TOKOIPOBOISALINX
4yacTel, a TaKkke 00eCIeYBaAIOLINX 3aUTY OT HECAHKIIMOHUPOBAHHOTO
MOJIKJIFOUEHUS K IPOU3BOJIBHBIM YCTPOUCTBAM.

Monyns «KHomka» He MeHee | mT., o0ecreunBaeT BO3SMOKHOCTD: Pa3METKH
PEruCTPUPYEMBIX CUTHAJIOB U OTMEYaTh HE MEHEE 3-X pa3INuHbIX KaTerOpuH
COCTOSIHUH.

YCTpORCTBO, BXOIAIIEE B COCTAB JIAOOPATOPHH, TOJKHO 00ECIICUHBATh
BO3MO>XHOCTb PETMCTPAIlMN apTEPUATIbHOTO JaBICHHUS.

[Iporpammuoe obecrnieuenue (nanee - [10). JomkHo obecrieunBaTh
BU3YaJIU3aIUI0 U 00pabOTKY pEruCTpUPYEMbIX CUTHAJIOB.

['maBHOE OKHO MPOTrpamMMBbl JOKHO COCTOSITh U3 BKJIAJIOK, KaX/aas U3
KOTOPBIX COJIEPKUT HA0Op rpauKOB, HEOOXOIUMBIX ISl OTOOpaKEHUS
TpeOyemoii nHpopMaIuu.

JlomkHa nMeThCs BKIIAKa JJIsl OTHOBPEMEHHOTO POCMOTpa CUTHAJIA CO
BCEX CEHCOPOB, OJJHOBPEMEHHO MOAKIIOUEHHBIX K LleHTpansHOMY MOyIIIO.
OT10 0becrneuynBaeT BO3MOKHOCTh MHOTOKAHAJIBHOTO (OJIUTpaduyecKoro)
pexxrMa paboThl yCTPOUCTBA.

Taxxe TOJKHBI UMETHCS BKIIAAKU JJIsl BU3YaIU3allMi CUTHAJIOB OT CEHCOPOB
OMI', ®IIT', KT, KI'P, 33T, ceHcopa bIxaHusl, KHOIIKH; a TaKXe
MPOU3BOJIHBIX IPapUKOB, HA KOTOPBHIX BU3YAIU3UPYIOTCS ClieU(PUUHBIE IS
TOTO WJIM MHOTO CUTHAJIA BEIMYUHBI.

[1O nomkHO maBaTh BO3MOXHOCTH BU3YAIH3alUA U 00pabOTKH
PErUCTPUPYEMBIX CUTHAJIOB, @ UMEHHO:

- OMI': Bu3yanu3amnus curHasia, ClieKTp CUrHaja, aMIUIMTYIHbIA TpUurrep -
OIII': BU3yanu3aius CUrHaia, CeKTpa CUrHaia, TaxorpaMmmsl, Tpaduk
nyJibca




HaumeHnoBanue
000opy10BaHust

KpaTKne NMPUMEPHBIC TEXHUYCCKHUE XaPAKTECPUCTHKH

Kosu4ecTBO eTUHUIL JJI5T
npopuILHOrO
KOMILIEKTAa
(oOureodpa3zoBaTebHbIE
OpraHu3amnuu, He
SIBJISIOLIM €CST
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

KoJyn4yecTBO eIUHHUIL 1S
npoguiabHoro
KOMILIEKTA
(MaJIOKOMILIEKTHbBIE
o01eodpa3oBaTelbHbIE
OpraHu3auuu), el. u3M.

- OKI': Bu3yanu3anus curaasia, TaxorpaMMsbl, Tpaduk myiibca

- KI'P: Buzyanu3zanus cursana

- D0I': Bu3yanu3aius curHania, ClekTp CUrHalia, aMIuiuTyaa anbda-
pUTMa, aMIUTUTY/1a OeTa-puTma.

- CeHcop IbpIXaHUS: BU3YaTU3aIMsl CUTHAJIA,

- KHomnka: BU3yanu3anusi CHTHajIa pa3MeTKH

[1O nmomXHO UMETh BO3MOKHOCTH KacTOMU3AIMK U HAacTpoiiku 110 mms

3¢ pexTUBHOrO 0TOOpaKeHUs rpadKOB: HACTPOIKA IIBETA, BIOOD
napaMeTpoB JJIs aHAJIN3a, BEIOOP 0TOOpaXkaeMbIX I'pauKOB,
MmacmTabupoBanue rpagpukoB. [10 101KHO UMETh BO3MOKHOCTD 3aITUCH U
BOCIIPOW3BEICHHUS PETUCTPUPYEMBIX CHTHAJIOB.

Bo3MoxHOCTE HaCTPOIKHM MapamMeTpoB (GHIBTPALUU CUTHATIA C TIOMOIIBIO
(GMIBTpa HIKHUX 9aCTOT, PHIBTPA BBICOKHX YacTOT, ITOJIOCOBOTO (DMIIBTPA,
peXEKTOpHOTO UIBTpA.

C uenbto ynoOCTBa aHa/IM3a CUTHAJIA, I0JKHA UMEThCS BOZMOKHOCTh
3alUCH PETUCTPUPYEMBIX CUTHAJIOB B (haidyl, C MOCTIEAYIOMIEH
BO3MOYKHOCTBIO MIX TTOCJIEAYIOIIET0 BOCIIPOM3BeIeHHS B JaHHOM [10
(MMHUTHPYS PETUCTPALIMIO CUTHAJIa B PEKUME peajbHOro BpeMeHH). B
COCTaBe: METOUYECKHE MaTEPHUAIIBI ISl YIUTEINS U 00YJaroIIiXCs,
OTIHCaHKE MOJIKIFOUYECHHUST CEHCOPOB J1a00paTOpr, HHCTPYKITUH 110
ucnoinbizoBanuio [10, onucanue 1abopaTOpHBIX U MPAKTHYECKUX

paboT, KOTOPOE B TOM YHCIIE€ COJCPKHUT NMPE3CHTAIIMOHHBIE MaTEPUAITBI.
YnakoBka/kopoOka J1abopaTopuu J10JKHA o0ecrieyrBaTh y100HOE XpaHEHUE
U COZIEPIKaTh MOACKA3KH JUIs PACIIONIOKEHHSI CEHCOPOB M YCTPOUCTB
nabopaTopuu AJsi yI0OHOTO MCIIONB30BaHMS MTPET01aBaTeNsIMU U
00yJaromuMucs.




TexHoJI0rn4YecKas HaNnmpaBJIE€HHOCTb

9. OO6pa3zoBaTeIbHBIN PoGoroTexHnueckuii HaOOp peaHa3HAYCH IJIs U3YYCHHUS OCHOB I mr. I .
KoanuecTBo equHHUIL A5
npopuILHOrO KosmyecTBo equHuL 1151
KOMILJIEKTA npoguiabHoro
HaumeHnoBanue (o0meoOpa3zoBaTe/bHbIE KOMILJIEKTA
Ne KpaTkue npuMepHbIe TEXHUYECKHE XaPAKTePHCTUKH
000py10BaHust OpraHu3alnum, He (MaJIOKOMILIEKTHbIE

SIBJISIIOIHECS
MaJIOKOMILJIEKTHBIM),
e/l. U3M.

o0meo0pa3oBaTebHbIE
OpraHu3auuu), el. u3M.




KOHCTPYKTOp JJIst
MPAKTUKU OJIOYHOTO
IPOrpaMMUPOBAHUS C
KOMIUIEKTOM JaTYUKOB

pPOOOTOTEXHUKH, JeTaliel, Y3JI0B M MEXaHH3MOB, HEOOXOJUMBIX s
co31aHust pOOOTOTEXHUYECKUX YCTPOMCTB.

Habop npezacrapinser co00if KOMILJIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COETMHUTEIIbHBIX AJIEMEHTOB U 3JEKTPOTEXHUYECKUX KOMIIOHEHTOB.

Hab6op mo3BoJisier cobupats (M mporpaMMupOBaTh COOMpPaEMbIe MOJICIH ), U3
3JIEMEHTOB BXO/SIIMX B €r0 COCTaB, MOJIEJI MEXaTPOHHBIX U
POOOTOTEXHUYECKUX YCTPOICTB C aBTOMATHU3UPOBAHHBIM YIIPABICHUEM, B
TOM YHCJIE€ HA KOJIECHOM XO]1y, a TaK k€ KOHCTPYKIIU, OCHOBaHHBIX Ha
MCIOJIb30BaHUU Tepeay (B TOM YKCIIe YePBSYHBIX U 3yOUaThIX), a TaK ke
pBIYAroB.

CBETOJIMOTHBIN MATPUYHBIN TUCIUICH ¢ OEJI0M MOJICBETKON Ha KOHTPOJUIEpE
KonumdecTBo mopToB BBOa/BRIBOIa HA KOHTPOJUIEPE HE MeHee 6
KonuuecTBo KkHOTIOK HE MeHee 4

OO011ee KOJIMYECTBO IEMEHTOB: He MeHe 520 mT., B ToM uucie: 1)
POrpaMMUPYEMBIi OJIOK yIpaBlIeHUs, KOTOPbIH MOXKET paboTaTh
ABTOHOMHO U B IOTOKOBOM PEXHME;

2) CEPBOMOTOPBI

3) JTATYUK CHJIIBI

4) JTAaTYUK PACCTOSHHS

5) AaTYMK [IBETA

6) aKKyMyJIATOpHas OaTapest

7) [TnacTUKOBBIE CTPYKTYPHBIE AIIEMEHTBI, BKJIIOYast IEpPOPUPOBAHHBIC

AJIEMEHTHI: OaNKu, KyOMKH, OCH U BaJlbl, COEIMHUTEIbHBIE JIEMEHTHI K OCSIM
, lIECTepHU, NpeHa3HAYECHHBIE ISl CO3JaHUs YEPBAYHBIX U 3yOUaThIX
nepead, COeIMHUTENbHbIE U KPENEKHbIE JIEMEHTHI;

7) IIporpammHoOe obecriedeHre, UCIoIb3yeMoe il IPOrpaMMUPOBAHUS
coOMpaeMbIX POOOTOTEXHUYECKUX MOJETIEH U YCTPOMCTB, TOCTYITHO JUIS
CKauuBaHus U3 ceTh MHTEepHeT




KoanyecTBO eqMHUIL /151

npo¢uiIbLHOro KoanuecTBO eIMHUIL 1151
KOMILJIEKTa npo¢ujILHOro
Ne Hanwmeroparme Kparkue npuMepHbie TEXHUYECKHE XaPAKTEePHCTUKH (06uicoGpasopaebiLIe roMILelTa
oﬁopyﬂ()];a]-[]/[ﬂ OpraHu3anvu, HE (MZUIOKOMH.]'ICKTHBIC
SIBJIAIOIIHECS o01eodpa3oBaTebHbIe
MaJIOKOMILJIEKTHBIM), OpraHu3anuu), ea. u3M.
€. U3M.
KommiiekT 17151 u3y4eHusi OCHOB JIEKTPOHUKU U POOOTOTEXHUKH
HaGop nomkeH ObITh MpeIHAa3HAYEH IS IPOBEICHHSI YU€OHBIX 3aHATHIA 1O
AIIEKTPOHUKE U CXEMOTEXHHKE C LIE€JIbI0 U3YUEHUsl Haubosee
pacnpoCTpaHEeHHOM AIIEMEHTHOM 0a3bl, MPUMEHSIEMON IS
MHXEHEPHOTEXHUUECKOI0 TBOPUYECTBA yUalUXCs U Pa3pabOTKU y4eOHBIX
Mojeneit podbotoB. Habop n0mKeH MO3BOMIATH yYaluMCst Ha TIPAKTHKE
OCBOUTH OCHOBHBIE TEXHOJIOTMH IPOEKTUPOBAHUS pOOOTOTEXHUUECKUX
KOMILJIEKCOB Ha NMpUMepe yueOHBIX MOelield poOOTOB, a TAKXKE U3YUUTh
OCHOBHBIE TEXHUYECKHE PEUICHUS B 00JIACTH KHOSPHETHUECKUX U
BCTPAMBaE€MbIX CUCTEM.
B cocTaB KOMIUIEKTa JOKEH BXOJIUTh HAOOP KOHCTPYKTHUBHBIX 3JIEMEHTOB
JUIs COOPKM MakeTa MaHUMYJISLIUOHHOTO po00Ta, KOMIUIEKT METANTMYECKUX
OOpasoBarenbHblii HAOOP KOHCTPYKTHUBHBIX 3JIEMEHTOB 11 COOpPKM MakeTa MOOMIJIBHOTO poOoTa U T.1I.
10. 110 MEXaHHKE, B cocTtaB koMIIIeKTa BXOAUT HA0OP 3JIEKTPOHHBIX KOMIIOHEHTOB JIJIsI 1 e 1 e

MEXaTPOHUKE U
pOOOTOTEXHHKE

U3Y4YEHUS OCHOB DJIEKTPOHUKU U CXEMOTEXHHUKH, a TAKKE KOMIIJIEKT
IPUBO/IOB M JATYUKOB Pa3IMYHOIO THUIIA TS pa3pabOTKU
POOOTOTEXHUYECKUX KOMILIEKCOB.

B cocraB koMIuIeKTa JOKHO BXOAUTH: MOTOPBI C SHKOJIEPOM - HE MEHEE
21T, CepBONPUBO/ OOJIBIION - HE MeHee 41T, CEpBONPUBO/I MaNIbIH - HE
MeHee 21T, HH(paKpacHbIN 1aTYHUK - HE MEeHee 31T, yIbTPa3ByKOBOU
JaTYMK - HE MeHee 3IUT, JaT4YMK TEMIEPATypsl - HE MeHee 11T, 1aTdnuk
OCBEILIEHHOCTH - HE MeHee 11T, Habop 3JEKTPOHHBIX KOMIIOHEHTOB
(pe3ucTopsbl, KOHJEHCATOPbI, CBETOAUOAbI PA3INYHOTO HOMHUHATIA),
KOMIUIEKT IPOBOJOB ISl 0€CIaeuHOro MPOTOTUITUPOBAHUS, TIaTa

OecraeyHoro MPOTOTUIMPOBAHMS, AKKYMYJISITOP U 3apsJHOE YCTPOUCTBO, . B

COCTaB KOMIUIEKTA JOJDKEH BXOJUTH IPOrpaMMHUPYEMBbIA KOHTPOJLIED,
nporpammupyemsiii B cpenie Arduino IDE wnu ananornyssix ¢cBo60IHO




pacnpocTpaHsieMbIX cpefax pazpadoTku. [Iporpammupyemblii KOHTPOILIEP




HaumenoBanue
00opynoBaHuA

Kpatkne npuMepHbie TeXHHUECKHE XapaKTEPHCTHKH

KoauuecTBo exmuun nist
npo¢uiIbLHOro
KOMILIEKTa
(o01meoOpa3oBaTebHbIE
OpraHu3anuu, He
SIBJISTIOIIMECST
MaJIOKOMILIEKTHBIM),
e/l. M3M.

KoandecTBo eqmHun A
npo¢ujILHOro
KOMILIEKTa
(MaJIOKOMILJIEKTHbIE
00meo0pa3oBaTeIbHbIE
OpraHM3almn), . U3M.

JOJKEH 00J1a1aTh MOPTaMU JIJIsl TIOIKITFOUSHUS IU(PPOBBIX U aHAJIOTOBBIX
ycrpoiicts, uatepdeiicamu TTL, USART, 12C, SPI, Ethernet, Bluetooth wim
WiFi.

B cocraB komIuiekTa A0HKEH BXOIUTh MOAY/Ih TEXHUYECKOTO 3PEHUS,
NPECTABIISIOMNN COO0H BRIYUCIUTEIBHOE YCTPOUCTBO CO BCTPOCHHBIM
MHUKPOIIPOLIECCOPOM (KOJI-BO sJIEp - HE MEHEe 411IT, 4acToTa Spa HE MEHEE
1.2 I'Tu, o6vem O3Y - He menee 512MO, 00beM BCTPOCHHOM MaMSTH - HE
Menee 81°0), MHTerpupOBaHHOM KaMepoil (MaKCUMaIbHOE pa3peleHne
BUJICOIIOTOKA, MepenaBaeMoro o uatepdeiicy USB - He meHee 2592x1944
€/1.) ¥ ONITUYEeCKOor cucteMoi. Moaynb TEXHUUECKOTO 3pEHUS T0JIKEH
00J1a71aTh COBMECTUMOCTBIO C PA3TUYHBIMH POTPAMMHUPYEMBIMH
KOHTpoJIepaMu ¢ oMol uatepdeiicos - TTL, UART, 12C, SPI,
Ethernet. Monynb TEXHHUECKOTO 3pEHHUSI TOIKEH UMETh BCTPOSHHOE
porpaMMHOe 0OecrieyeHIEe Ha OCHOBE OTIEPAIMOHHON cucTeMbl Linux,
MO3BOJIAIOIIEE OCYIIECTBISATh HACTPOUKY CUCTEMBI MAIIMHHOTO O0yUYeHUS
napaMeTpoB HEHPOHHBIX CETeH /It 0OHAPYKEHUSI O0BEKTOB, ONPEICICHUS
UX MMapaMeTpoB U JanbHEWIeH uIeHTUUKALINN.

KomruiekT nommken obecreunBaTh BOZMOXHOCTh H3YUE€HUSI OCHOB
pa3pabOTKH MPOTPaAMMHBIX U allllapaTHBIX KOMILIEKCOB WH>KEHEPHBIX
cucreM, pemeHuit B cgepe "MHTepHET Berieit”, a Takke penieHunil B 00JacTi
POOOTOTEXHHUKH, HICKYCCTBEHHOTO UHTEIJICKTA U MAITMHHOTO OOYYEHHS.

11.

YerpipéxoceBoit
y4eOHbIi poOoT-
MaHMITYJSTOP C
MOJyJIbHBIMH CMEHHBIMU
HacaJgKaMu

Y4eOHbIil poOOT-MaHUITYJIATOP MPEIHA3HAYEH JIJIsl OCBOCHHUS
00yJaronMMHUCsS OCHOB POOOTOTEXHUKH, JIJISl TIOJITOTOBKU OOYJAFOIINXCS K
BHEJIPECHUIO U TTOCIIEAYIOMIEMY UCITOJIb30BAHUIO pOOOTOB B MMPOMBIIIIIICHHOM
TIPOM3BOJICTBE.

KonmuecTBo oceit poboTa MaHUTTYNIATOpA - YETBIPE.

[TepememnieHne HHCTPYMEHTA B IPOCTPAHCTBE IO TPEM OCSIM JIOJKHO

1 mrT.

1 mrT.




YIPaBJIATHECA IIAarOBbIMU ABUTATCIIAMMU. HaHpH)KCHI/Ie IIMTAaHMWA IIaroBbIX

HaumeHnoBanue
000py10BaHust

KpaTKne NMPUMEPHBIC TEXHUYCCKHUE XaPAKTEPUCTUKH

KosmyecTBO equHuL 1151
npoGuJILHOrO
KOMILJIEKTAa
(o01meoOpa3zoBaTeibHbIE
OpraHu3anuu, He
AIBJISIIOLLIM eCS
MAaJIOKOMILJIEKTHBIM),
e/l. U3M.

Kosn4yecTBO eqUHHUIL s
npoGUILHOrO
KOMILIEKTAa
(MaJIOKOMILJIEKTHBIE
o0meo0pazoBaTebHbIE
OpraHu3auuu), el. u3M.




nsurareseil He 6oonee 12 B.

CepBoaBUraTeinb 4YeTBEPTOM OCH JIOJKEH 00eCrieYrBaTh TOBOPOT
UHCTPYMEHTA.

Y011 I0BOpOTa MAaHUIYJATOPA HA OCHOBAaHUH BOKPYT BEPTUKAIBHOM OCH He
Menee 180 rpamycos.

Jlis onpeniesieHrs MoJI0KEeHUs MaHUTTYJISITOpa MPU TOBOPOTE BOKPYT
BEPTUKAIBHON OCH JOKEH UCIOIB30BaTHCS YHKOJIEP.

Yroa noBopoTa 3aHEro Ie4a MaHUIyjIsTopa He MeHee 90 rpanycos.

Yroa moBopoTa nepeaHero miaeda MaHunysstTopa He menee 100 rpagycos.
Jis onpeienieHrs MoJIOKEHUS 3a/IHET0 U MePeAHEro MIed MaHUIyIsTopa
JIOJIKEH HCII0JIb30BAThCA TMPOCKOI. YTOJI IOBOPOTA 110 YETBEPTOM OCH HE
menee 180 rpamgycos.

JlomxHa ObITh BO3MOXHOCTh OCHAIIEHUSI CMEHHBIMM HacaJKaMu (Harpumep,
Jiep KaTeNb KapaHaala wid GromMactepa, MPUCOCKa ¢ CEPBOIBUTATEIIEM,
MEXaHUYECKOE 3aXBaTHOE YCTPOICTBO C CEPBOJBUTATENIEM, YCTPOICTBO JIs
Ja3epHON TPAaBUPOBKHU WM YCTPOMCTBO U1 3D-nievarn).

JlomxHa ObITh BO3MOKHOCTb IMOJKIFOYEHUS JOTIOJHUTEIbHBIX YCTPOICTB
(Hampumep, TpaHCIOpTEpa, pebca A nepeMenieHus podoTa, MmyabTa
YIpaBJICHUS TUTA JPKOUCTUK, KAMEPHI MAIITMHHOTO 3PEHUs, ONTHYECKOTO
JaT4rKa, MOJ1yJis OECIIPOBOIHOTO JIOCTYIIA.

PoGoT-mManumynsaTop 10JDKEH 00ecTieunBaTh MEPEeMEIeHNe HacaIKi B
MPOCTPAHCTBE, aKTUBALIMIO HACA/IKH, BO3MOXHOCTb MIOJy4YE€HUS! CUTHAJIOB OT
KaMephl ¥ TaTYNKOB, BO3MOXKHOCTD YIIPABJICHUS JOTOTHUTEIHHBIMH
YCTPOMCTBAMMU.

Marepuan kopiyca — anmtoMuHui. Jluamerp padodeit 30151 (63 yuera
HABECHOT'0 MHCTPYMEHTA U 4eTBepToil ocu) He MeHee 320 mm. MHTepdeiic
noakirouenust — USB.

JlomkeH UMeTh BO3MOKHOCTh aBTOHOMHOMW PaOOTHI M BHEIITHETO




HaumenoBaHme
000py10BaHuUs

Kpatkne npuMepHbie TeXHHUECKHE XapaKTEPHCTHKH

Kosu4ecTBO eTHHHUIL JJIsT
npo¢uiIbLHOro
KOMILIEKTA
(oOureodpa3zoBaTebHbIE
OpraHu3aNuu, He
SIBJISTIOLIH €CST
MAaJIOKOMIIJIEKTHBIM),
e/l. U3M.

KoanvecTBo exuHun Aas
npo¢ujILHOro
KOMILIEKTa
(MaJIOKOMIJIEKTHbIE
o00meo0pa3oBaTeIbHbIE
OpraHu3anMm), eJ. u3M.

yIPaBIIEHUS.

YpaBisromuii KOHTPOJUIEP JOHKEH OBITh COBMECTHM €O cpeoit Arduino.
VYpapnsromuii KOHTPOJJIEP COBMECTUM €O CPeAON IPOrpaMMUPOBAHUS
Scratch, u s3p1KkOM TTporpammupoBanus C.

JlomxeH obecriednBaTh OBOPOT 10 NEPBBIM TPEM OCSM B 3a/laHHBIN yToJl U
Ha 33JIaHHBIN yTOJI, TOBOPOT 110 YE€TBEPTON OCH HA 3alaHHBIN yroJl,
JIBU>KEHUE B KOOpauHaThl X, Y, Z, IepeMenIeHne Ha 3aJJaHHOE PACCTOSTHUE
110 KoopauHaTaM X, Y, Z, nepeaady JaHHbIX O TEKYLIEM ITOJIOKEHUH YTJIOB,
nepegavy JaHHbIX O TEKYIIMX KOOPAMHATaX UHCTPYMEHTA.

JlomkeH noaiepKuBaTh NEpEeMENICHUE B IEKapTOBBIX KOOpIMHATAX U
yTJlax IOBOPOTA OCEH, C 3aJaHHON CKOPOCTBIO M YCKOpEHUEM. THmsbl
NepeMenIeHUH B IEKapTOBBIX KOOPIMHATAX: JBUKEHHE 10 TPACKTOPUH,
JBUKEHHE 10 MPSAMOI MKy ABYMs TOUKaMU, IEPENPHITMBAHUE U3 TOUKH
U TOUKY (IEPEHOC OOBEKTA).




OO6pa3zoBaTenbHBIN HAOOD
JUTS U3YYCHUS

OO6pa3oBaTenbHbII KOMIUICKT J0JDKEH OBITh NMPeIHA3HAYEH /IS U3YYCHUS
POOOTOTEXHUYECKUX TEXHOJIOTUH, OCHOB MH(POPMAIITMOHHBIX TEXHOJIOTUH U
TEXHOJIOTMI POMBIIIJICHHON aBTOMAaTU3alllH, & TAK)KE TEXHOJIOTHH
IIPOTOTUIIMPOBAHUS U aJIUTUBHOT'O IIPOU3BOJICTBA.

B cocTaB KOMIIIIEKTa TOIKHO BXOJUTH:

1) NHTennexTyalbHblli CEPBOMOYJIb C HHTETPUPOBAHHONW CUCTEMOM

MHOT'OKOMITOHEHTHBIX .
12. POGOTOTEXHHUECKHX YIPaBJICHUS, ITI03BOJISIOIIEN O(ELGILI/IHSITL CEPBOMOAYIU APYT C APYT'OM IIO 1 wr. 1 wr.
MOCIIeI0BaTEeIbHOMY HHTEPQEHCY - HE MEHee OIIT;
cheTeM u 2) PoboToTexHruecKuii KOHTPOJUIEP MOAYIIBHOTO THUIIA,
MaHHITYIIINOHHBIX MIPEICTABJISIFOIIHI COO0H OTHOILIATHBIA MUKPOKOMITHIOTEP C ONEPAIMOHHON
poboros cucteMoit Linux, 00beIHHEHHBIN ¢ TIEpUPEPUIHBIM KOHTPOJLIEPOM C
MTOMOIIIBIO TUTATHI paciupeHus. POOOTOTEXHUYECKHUH KOHTPOJUIED TOJDKEH
YIOBIIETBOPATH TEXHUYECKUM XapaKTEPUCTUKAM: KOI-BO SJ€pP BCTPOEHHOI'O
MUKpPOKOMIIbIOTEPA - HE MeHee 4, TAKTOBAas YacToTa siipa - He MeHee 1,2
KosmyecTBo equHuAI 1St
NpoPHILHOTrO KoanyecTBo exHuL A5
KOMILIEKTA npoduiabHoro
HaumeHnoBanue (o0meoOpa3zoBaTeibHbIE KOMILIJIEKTa
Ne PP — KpaTrkue npuMepHble TeXHHYECKHE XaPAKTEePUCTHKHU opranmzamum, me (MANOKOMILICKTHDIE
AABJIA IO ECS o0meo0pa3oBaTe/bHbIC
MAJOKOMILIeKTHBIM), OpraHu3anmm), eJ. u3M.

€. U3M.




I'Tu, o6sem O3V - He meree 512 MO, nanuane unrepdeiicos - SPI, 12C,
12S, TTL, UART, PWM, ¢ poBbie 1 aHAIOTOBBIE MIOPTHI IS
MOJKJIIOUYEHUS BHEITHUX YCTPOUCTB, a Tarke WiFi niu Bluetooth ais
KOMMYHHKAIIMH CO BHEIIHUMH YCTpOHCTBaMU. POOOTOTEXHIUECKUIA
KOHTPOJUIEP JOIDKEH 00ecreunBaTh BO3MOKHOCTb IPOTPAMMHUPOBAHHUS C
NOMOIIBIO cpeAcTB s13b1koB C/C++, Python u cBoG0HO pacnpocTpaHseMoit
cpenst Arduino IDE, a Taxke ynpaBieHUs] MOACTSIMA POOOTOTEXHUYECKUX
CHUCTEM C ToMOIIbI0 cpeabl ROS.

3) BoruncnuTenbHblil MOAYJIb CO BCTPOEHHBIM MUKPOKOHTPOJLIIEPOM -
He MeHee 1 1T. BeiuncauTenbHblil MOAYIb JOJKEH 00J1ajaTh BCTPOCHHBIMU
U(PPOBBIMU TIOPTAMH - HE MeHee | 21T ¥ aHAIOTOBBIMU TIOPTaMHU- HE MEHEE
12mT. BeraucnautenbHbBIN MOIYITh TOJKEH 00J1a1aTh BCTPOSHHBIM MOJTYJIEM
OecripoBoHOM cBsi3u Tria Bluetooth m WiFi aiist co3manus
anmnapaTHOMPOTPaMMHBIX pelIeHH U "yMHBIX/CMapT'"'-yCTPONUCTB AJs
pa3paboTku pemeHuid "MHTEpHET Bemen".

BeruucnuTenbHblii MOJYJIb TOJKEH 001aJaTh COBMECTUMOCTBIO €
nepuepuiHbIMU IIATaMuU A7 noAkiItoueHus k cetu Ethernet u
MIOJIKJIFOUEHUS BHEIIHEN CHUIIOBOM HAarpy3KH.

4) Monayiab TEXHUYECKOTO 3pEeHuUs, MPEICTaBIIAIONINI co00 ycTpoiCTBO
Ha 0a3e BBIYMCIUTEIBHOIO MUKPOKOHTPOJIJIEpa U HHTETPUPOBAHHOMN
KaMepbl, o0ecrieynBarollee paclio3HaBaHue MPOCTEHIINX N300paKeHUH Ha
MOJIyJI€ 33 CYET COOCTBEHHBIX BBIYUCIUTENBHBIX BO3MOXKHOCTEN - HE MEHEe
lmT; Moaynb TEXHUYECKOTO 3peHHs JOJDKEH 00ecriednBaTh BO3SMOXKHOCTD
OCYILECTBIIATh HACTPOIMKY AKCHO3ULIMH, OanaHca 6enoro, HSV
COCTaBJIAIOLINX, TUIONIAAN OOHApY UBaeMOM 001acT N300pakeHUs,
OKpYTJIOCTH 0OHApYKUBaeMON 00JIaCTH U300pakeHus, TOJI0KEHNE
oOHapyKuBaeMbIX 001acTeil OTHOCUTENIBHO APYT Apyra

Motynib TEXHUYECKOTO 3pEHUS JOJIKEH UMETh BCTPOEHHbIE HHTep(dENCHI -




HaumenoBaHmue
00opynoBaHuA

Kpatkne npuMepHbie TeXHHUECKHE XapaKTEPHCTHKH

Koau4ecTBO eTHHHUIL JIJIsT
npoGuILHOrO
KOMILIEKTA
(o0ureodpa3zoBaTebLHbIE
OpraHu3aNuu, He
SIBJISTIOLIH €CST
MAaJIOKOMIIJIEKTHBIM),
e/l. U3M.

KosmyecTBO eqUHUIL 1151
NnpoGUJILHOIO
KOMILJIEKTA
(MaJIOKOMILJIEKTHbIE
o01eodpa3oBaTelbHbIE
OpraHu3anuu), el. u3M.

SPI , UART, I2C wmu TTL i KOMMyHHMKaluuu JApyr C JIpPYroM WIH
BHEIIHUMH YCTPONCTBAMM.

5) KommiekT KOHCTPYKTHBHBIX 2JIEMEHTOB U3 METalja it COOpKH
MO/JIEJIM MAHUITYJISTOPOB - HE MeHee 11uT;
6) KommiexT 351eMeHTOB Ui COOpPKHM BaKyyMHOTO 3aXBaTa - HE MEHee

lut. O6pa3oBarenbHbll POOOTOTEXHUYECKUI KOMILIEKT JOKEH COJIEPIKaTh
Habop OMOIMOTEK TPEXMEPHBIX MOJIENEH /ISl MPOTOTUITUPOBAHHS MOIEIICH
MOOWJIBHBIX 1 MAaHHITYJISIIUOHHBIX pOOOTOB pa3IMyHOro THIa. B cocras
KOMIUIEKTA JIOJIKHBI BXOJUTh MHCTPYKIIMHM U METOJUYECKHE YKa3aHUSI 110
pa3paboTKe TPEXMEPHBIX MOJIENIe MOOMIBLHBIX POOOTOB,
MaHUIYJSIUOHHBIX POOOTOB C pa3IMYHBIMU TUITAMU KMHEMATUKH (yriioBas
KMHEMaTHKa, IUIOCKO-TapajliiebHasi KHHEMaTHKa, eJIbTa-KMHEMAaTHKa,
SCARA wunu ppryakHasi KWHeMartuka, riargopma CrroapTa u T.11.).
OO0pa3zoBarenbHbII POOOTOTEXHUYECKHI KOMIUIEKT JIOJIKEH COJIepKaTh
MHCTPYKIIUU 10 MPOEKTUPOBAHUIO pOOOTOB, MHCTPYKIIMH U METOAUKU
OCYILIECTBIICHUS] UHKEHEPHBIX PACUETOB MPH MPOESKTUPOBAHHUHU (pacueThl
Harpy3ky ¥ MOMEHTOB, pacueT MOILIHOCTH ITPUBOJIOB, pacyeT IapaMeTpPOB
KUHEMATHKHU U T.I1.), THCTPYKIIMH 110 pa3padOTKe CHCTEM YIpaBJICHUS U
IPOTPaMMHOT0 oOecrieueH s JUIsl yIpaBiieH!s] poOOTaMu, HHCTPYKIIMU U
METOAMKH IO pa3pabOTKe CUCTEM YIPABJICHUS C IJI€MEHTaMU
UCKYCCTBEHHOT'O MHTEIJIJIEKTa U MAITUHHOTO O0Y4eHUSI.

KomnbrorepHoe o6opynoBanue




dopm-akTop: HOYTOYK;
XKecrkas, HeOTKIIIOYaeMasl KJIaBHaTypa: HAJTHYKE;

13. HoyTroyk 1 . 1 .
Pycckas packnaznka KiIaBAaTyphl: HaJIU4KE,
Juaronane skpaHa: He MeHee 15,6 1roiMoB;
Paspemenue skpana: He meHee 1920x1080 nukceneit;
KoJinuecTBo exMHuL 1151
npoduisHoroe KosindecTBo eqMHuL 1151
KOMILJICKTA npoGUILHOro
Haunmenosanmue (o0meo0pasoBaTe/IbHbIC KOMILIEKTA
Ne KpaTkue npuMepHbIe TeXHHYeCKHE XapaKTePHCTHKH
oﬁopyaonalmﬂ OpraHu3anuu, He (MaJ’lOKOMHJ’[eKTHBIe
ABJIAIOLIH ECH o0meo0pa3oBaTe/bHbIC
MaJI0KOMILIEKTHBIM), OpraHU3alMu), el. u3M.

€. U3M.




KonuuectBo siaep npoueccopa: He MmeHee 4;

KonuyecTBO MOTOKOB: HE MeHee §;

bazoBas TaktoBas yactota nporeccopa: He Menee 1 I'T';
MakcumaiibHas TAKTOBAas 4acTOTa npoleccopa: He menee 2,5 I'T';
Kam-namsate nporieccopa: He MeHee 6 MoOaiir;

OO0BeM yCTaHOBIIGHHOH OTepaTUBHOM MmaMsTH: He MeHee 8 ['0aiit; O0bem
MOJJIEP>KUBAEMOM ONEPaTUBHOM MaMsTH (1711 BOZMOKHOCTH
pacmmpenus): He MmeHee 24 ['0aiT;

O0wem Hakonutens SSD: ne menee 240 I'0aiiT;

Bpewmst aBToHOMHOM paboThI OT OaTapen: He MeHee 6 4acoB;

Bec HoyTOyKa ¢ ycTaHOBJICHHBIM aKKyMYJIsTOpoM: He Oonee 1,8 Kr;
Buewmnuit uarepdeiic USB crannapta He Huxe 3.0: He MeHee Tpex
CBOOOIHBIX;

Buemnuit uarepgeiic LAN (ucnonb3oBaHue NepexoJHUKOB HE
MPEyCMOTPEHO): HAINYHE,

Hamuuue wmonyneit u uHTepdeiicoB (MCMOIb30BaHHE IEPEXOJAHUKOB HE
npenycMmorpeno): VGA, HDMI;

becnipoBoanas cBs3p Wi-Fi: Hanuuue ¢ noaaepxkoil crangapra [EEE
802.11n unu coBpeMeHHee;

Web-kamepa: Hanmuuue;

Manunynstop "MbllIb": HAIUYKE;

[IpenycranoBnenHas onepamoHHasi cucTema ¢ rpaduuecKkum
MOJIb30BaTENbCKUM HHTEpdeiicoM, obecrieunBaromias padboTy
pacmpocTpaHEHHBIX 00pa30BaTEIbHBIX U OOIECUCTEMHBIX MPHIOKEHUN:
HaJIM4ue.

14.

Tenexka-xpaHUIUIIE
HOYTOYKOB

THUI KOpPITyca: MeTall; BO3MOXHOCTh 0€30MacHOT0 3alIUIIEHHOT0 3aMKOM
XpaHEHHs HOYTOYKOB:
HaJIN4ME;

1 mrr.

1 mrr.
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BO3MOXKHOCTb 3apsAAKH HOYTOYKOB: HaIM4YHe, OJIePKKa HOYTOYKOB
U3 KOMIUIEKTa MMOCTaBKK; Hanm4ue poyrepa Wi-Fi crangapra 802.11n
WJIU COBpeMEHHee: | miT.

NOJ/IeP’KKa HOYTOYKOB M3 KOMILIEKTA MOCTaBKH; KOJIMYECTBO HOYTOYKOB:

0T 6 WITYK, MOAJEPKKA HOYTOYKOB M3 KOMIUIEKTA TIOCTaBKH;
Hanpsoxenne muranus: 220B\500;

[Totpebnsemast MmouHOCTH, BT (Makcumym): 2500;
[loTpebnsemslii Tok, A (MakcumyMm): 12;

JliMHa mHypa JIeKTPONUTaHUs: OT 2,5 METpa;

3ammTa OT epeHanpsHKeHUs, KOPOTKOTO 3aMbIKaHHS: HATNYHE;
Koneca nnst nepenBuxeHus ¢ TOPMO30M: HaJIMUHE.




