IIPUMEPHBIY IEPEUEHD

IIpnioxkenne Ne 6

K MeToaM4eCKUM peKOMeHAalusaM

OLOPYJAOBAHUS, PACXOJHBIX MATEPHAJIOB, CPEACTB OBYYEHMSI U BOCIIMTAHUS JUUIA CO3JAHUA U
OBECHIEYEHUA ®YHKIIHOHUPOBAHMA HEHTPOB ObPA3OBAHNA ECTECTBEHHO-HAYYHOU N
TEXHOJOTI'NMYECKOU HAITPABJIEHHOCTEU «TOUYKA POCTA» B OBIIEOBPA30OBATEJ/IBHBIX OPITAHM3ALIMAX,

CTAHJAPTHBIA KOMILIEKT

PACIIOJIOKEHHBIX B CEJIbCKOM MECTHOCTH M MAJIBIX T'OPOJIAX

TABJINIIA Nel

HaumMeHoBaHue
000pyI0BAHHA

Kparkne npaMepHbIe TEXHHYECKHE XapaKTePHCTHKH

KouanyecTBO eIMHMIL AJIs
obureo0pazoBaTeTbHBIX
OpraHmn3aumii, He
SIBJIAIOIIMXCA

MAJTOKOMIUICKTHBIMHA, €/1.

M3M.

KosinuecTBo eqmHuL ANA
00n1eo6pa3oBaTebHbIX
OpraHM3aNMii, ABJISIOMHAXCH
MAaJIOKOMILIEKTHBIMMU, €]
M3M.

ECTeCTBeHHOHay‘lHaﬂ HANPABJEHHOCTH

1.

O6uiee odopynoBanne (pusnka, XumMusi, 6H0JIOTHs)

1.1.

Iudposas
naboparopus

yueHn4eckas ($pusuka,
XHUMHUsI, OMOTTIOTHS)

[HudpoBoii AaTYMK IMEKTPONPOBOIHOCTH

[udposoit natunk pH

[TudpoBoii qaTIMK MOIOKEHUS

[ludporoii naTuuk TEMIIEpPaTyphl

[HudpoBoit qaTyrk abCOMOTHOTO NaBICHUA

[{udporoii ocunmnorpapuyuecknii JATIUK

Becrl anekrponnsle yuebusie 200 T

Muxkpockomn: nudpoBoH Uiy ONTHYECKUH ¢ yBenudeHueM ot 80 X
HaGop a1s M3roToBieHus1 MUKPOIIPENapaToB

Muxpornpenapatsl (Habop)

CoenuuuTeNbHBIE TIPOBOJIA, MPOrPaMMHOE 00eCIeYeHIe, METOAUIECKHE
yKa3aHHA

KOMIUICKT COITyTCTBYIOIIUX 3JIEMEHTOB UL OIBITOB IO MEXaHHKE
KOMILIEKT COITyTCTBYIOIIMX 3IEMEHTOB sl ONBITOB II0 MOJIEKYJISIPHON

2 IT.




HamMeHOBanne
oGopynoBanusn

KpaTKue TNPpHMEPHBIC TEXHHTECKHE XADAKTEPUCTHKH

KosmyecTBo eannnn ans
o6meo6pa3oBaTeTbHBIX
opraHu3auuii, He
ABJIAOLIUXCH
MaJIOKOMILIEKTHBIMM, €]l.
H3M.

KoJsinvecrpo enunun aius
001e00pazoBaTeIbHLIX
OpraHA3any i, sBJISIONINXCS
MAaJTOKOMIVIEKTHBIMH, €.
H3M.

¢duznke

KOMIUIEKT  CONYTCTBYFOIIHX
JNIEKTPOAUHAMUKE

KOMILJIEKT CONYTCTBYIOIMX 3JIEMEHTOB JJIS OIBITOB IO ONTHKE

3JIEMEHTOB JUIA OIIBITOB

I1o

1.2.

KoMmmnekr mocynsl u
obopynoBaHus hintt
YYCHHYCCKUX  OIIBITOB
(Ppn3uka, XHUMUS,
ouoorus).

raTnB 1abopaTOPHBINH XUMHYECKHI

Ha6op yvamek Iletpu

Habop nHCTpyMeHTOB NpenapoBalbHBIX

Jloxka I CXUraHus BEmecTB

Crynka ¢apdopoBas ¢ meCTUKOM .
Hab6op 6anok A1 XpaHeHHs TBEPABIXK peakTUBOB (30 — 50 mm)
Habop cxnaHok (¢1akoHOB) U1 XpaHEHHs PaCTBOPOB PEAKTHBOB
Hab6op npubopox (ITX-14, [1X-16)

[Tpubop ans nonyueHus ra3os

CnouproBka

Ioprodee s ciupToOBOK

OuneTpoBanbHas Oymara (50 mr.)

Konb6a xonnueckas

IManouka crexnsHHas (¢ pe3UHOBHIM HAKOHEYHUKOM)
Yameyka 1u1st BRITapHBaHMs (BBIIAPUTENBHAS YallleyKa)
Mepupiit numunzAp (IIaCTHKOBEIN)

Boponka crexisHHas (Majas)

Crakan crexnanubii (100 i)

["a300TBOHAS TPYOKa

3 wIT.

2 ImIT.

BHOJIOI'UsA

2.1.

Komrmnekr
IpenapaTroB
JIEMOHCTPALMOHHBII

BJIAXXHBIX

Ha3Ha4eHHeE: TEMOHCTPALIMOHHOE,
MaTepHall KOHTeHHepa: IITacTHK,
repMeTHYHast KPBIIIKA: HATHYHC,
KPEIUICHUE SKCIIOHATA. HAJIMIHE,
KOHCEPBUPYIOIIEE BEHICCTBO: HATUYHE,
HAKJICHKa ¢ HaMMEHOBAHUCM: HATHYHE.

1 mr.

1 mr.




HaumMeHoBaHMe
obopynopanun

KpaTKne NMpHMEPHBIE TEXHHIECKUE XaPaAKTePHCTHKH

KoaunuyecTBo equHuI 110
obimeofpa3oBaTeNbHBIX
OpraMM3anui, He
ABJSIFOIHXCH
MaJIOKOMIUIEKTHBIMH, €.
H3M.

Koauyecrso equuun ajia
o6ueo6pazoBaTesIbHbIX
opraHmu3anui, SIBJAIOIIUXCH
MAJTOKOMIIJIEKTHBIMM, €11,
H3M.

He MeHee 10 npenapaToB U3 MPUBEACHHOTO HIKE CITUCKA:
Bnaxwnsiii npenapar "be33yoOka"
Brnaxxnasii npenapar ""anoka”
BrnaxxHb1if npenapat "BHyTpeHHee CTpOeHHE OPIOXOHOIOI0 MOJUTIOCKA'
Brnaxxnbiii npenapar "BHyTpeHHee cTpoeHHE KPBICH"
Bnaxue1il npenapat "BHyTpeHHEe CTpOCHHE JIATYIIKH"
Bnaxxusiil npenapar "BHyTpeHHee cTpoeHre NTHIBL"
Bnaxneni npenapar "BryTpeHHee cTpoeHHE pBIObI"
Biraxnsni npenapat "Kapacs" .
Brnaxnsiit npenapat "Kopens 6060Boro pacrenus ¢ KirydbeHbkamu"
P
Braxnsrii npenapat "Kpeserka"
Braxwusiii npenapar "Hepenya"
Brnaxnspiii npenapat "Pa3zButne KOCTHCTON PHIOEI"
Brnaxnsiii npenapar "PazsuTtne Kypuis"
Baaxxusiif npenapar "Cuudomenysa"
Bnaxuenii npenapat "Tputon"
Bnaxusni npenapar "Yepenaxa 6omornas”
Bnaxssli npenapar "Yx"
Bnaxunsiii npenapar "Aumepuna”

&

2.2.

Kommiekr repbapuen
JEMOHCTPAIMOHHEIN

Hasnavyenue: neMoHcTpanmoHHOE,

OCHOB2 JUIs KpeTIeHusl: TepOapHBIH JIUCT,

CIIMCOK SKCIIOHATOB: HATHUUE

He MeHee 8 repbapucB U3 NMpHBENCHHOTO HIDKe crucka: Hasnauenwe:
JIEMOHCTPallHOHHOE,

OCHOBA 11 KpEILICHNsI: TepOapHbIH JINCT,

CIIUCOK DKCITOHATOB: HAJIUIHE

He MeHee 8 repbapreB U3 NPUBEIEHHOTO HYDKE CITHCKA:
I'epb6apuit "/lepeBbs U KycTapHUKH"

I'epGapuii "Aukopacryiiue pacreHus"

Tep6aphiit "KopmoBbie pacTerms"

| mT.

1 mT.




HanmenoBanue
obopynoBaHus

Kparkme npuMepHbIe TEXHHYECKME XAPAKTEPUCTHKH

Konunyecrpo equuuu ans
001eo6pazoBaTeIbHBIX
OpraHM3aluii, He
ABJIAIOIMUXCSA
MAJIOKOMILIEKTHBIMH, €],
H3M.

KonnuecTBo equuun nias
oﬁmeoﬁpasonaTenLHblx
OpraHH3anuii, ABJAAIIMXCA
MaJIOKOMIUJICKTHBIMH, €I
M3M.

I'epbapuit "KynsTypHbic pacTenus"

I'epbapuii "JlexapcTBeHHbIe pacTeHus"
I'epbapuit "MenoHocHsbIe pacTeHus"

I'epbapuit "Mopdonorus pacrenuii”

I'epOapwit "OcHOBHBIE IpyTITBI pacTeHMi"
I'epbapuit "Pacturensuele coobniectBa"
I'epOapuii "CenbcKoX03sHCTBEHHEIE PaCcTEHUS"
I'epbapuit "SAnoButhbie pacrenus"

I'epbapuii K Kypcy OCHOB 110 0011ei GHOIOTHH

2.5

KoMmnexr komnekumii
JIEMOHCTpaIlHOHHEII
(mo  pasHEIM  TeMaMm
Kypca OMOJNOTHM)

HaznaueHue: JeMOHCTPAUHOHHOE,

OCHOBA JUIsl KPEIUICHUS: HaJIMYHE,

HaKJIEWKU ¢ HAUMCHOBAHMEM: HAJIUUKE

He MeHee 10 Konnmeknuit u3 IpUBEIEHHOI0 HUXKE CIIMCKA!
Komnexmusa "I'onocemenusie pacrenus"
Komneknusa "O6uratenn Mmopckoro gua"
Kosnexuus "Ilaneontonorndeckas”
Komnexkiua  "IIpexcraBurenn  oTpaaos
HAaCceKOMBIX: He MeHee 4

HaceKOMBIX"

KOJIMYECTBO

Konnexuns "lpumeprl 3aHUTHBIX NPUCIIOCOOTEHHHA Y HACEKOMBIX"

Komnekims
HaceKOMBIX"

"IlpucriocoOMTENbHbIE H3MEHEHHS B

Co,y

KOHCYHOCTAX

Konneknus "Pa3Butie HACEKOMBIX C HETOJIHBIM NPEBpAIeHHEM"
Komnexuus "Pa3sBuTre HACEKOMBIX C IHOJIHBIM IpeBpanicHieM"

Komnekuns "Passutue mmeHuns"
Komnnekius "Passutie 6Gaboaxu”
Komnekius "PakoBHHBI MOLTIOCKOB"
Konnexmus "Cemelictea 6abouex"
Komnexuus "CeMelicTBa )xykoB"
Komnexpus "Cemena u miogsr"

Komneknnus "Popma cOXpaHHOCTH HCKOTIAEMBIX PACTEHHH ¥ KHBOTHBIX"

1 mrT.

| .




HauMeHoBaHHE
ofopyaoBaHus

Kparkue npuMepHbie TEXHUIECKHe XapaKTepucTHKH

KonuuyecTBo eAUHUL AJS
001e00pa30BaTEIbHBIX
opraHu3anui, ne
ABISAIOIMXCS
MAJTOKOMNIEKTHBIMH, €].
M3M.

—

KosangecTBo equnmi 1A
0611e06pa3oBaTeNbHbIX
opraHu3anMii, SBISIOMIMXCH
MaJOKOMILIEKTHBIMM, €/l.
H3M.

Habop mNaJeOHTOJOTHYECKHX HAXOM0K "TIporcXoXIeHUEe genoseka”
KOJIMYeCTBO Mojeneii: He mexee 14

XUMHUA

3.1,

JleMOHCTPAaLHOHHOE
060pyaOBaHHE

CocTaB KOMIUIEKTA:

Crommk moxbeMusii Haznauenne: coopka yqeOHBIX YCTaHOBOK,
pasMep CTONCIIHUIBI HE MEHEee 200%200 MM,
[UIABHEIH TOABEM C IOMONIBIO BUHTA: HATTHIHC
IlIraTtuB JIeMOHCTPAIMOHHBIH XHMHYECKUN:
[eMOHCTpAIHs TIPHOOPOB U YCTaHOBOK,

0OII0pa, CTEPKHH, JTAIKK, My(TI, KOJIbIa: HAIMHC,
BO3MOKHOCTB 3aKPEIUICHUs 97IEMCHTOB Ha PasnuYHON BEICOTE: HATTUIHME
Ammapar O IPOBENCHHA XUMHHYECKHX peaxkuuii: HasHagenue:
JIEMOHCTPAIHS XUMUIECKIX PEaKIIi,

[IOrTOTHTEN [1APOB M ra3oB: HAJTHIHUE,

MaTepHal KoJNOsl: CTEKIO

HaGop Ans 3JIEKTPOIH32a neMoHCTpanvoHHeli: HazHaueHue: u3ydeHue
3aKOHOB DIIEKTPONIN3a, COOpKa MOJICIH aKKyMYIIATOPa,

'eMKOCTb: HAIHYHE,

3JIEKTPOAbI: HAIUYHUE

KoMmruekT  MepHBIX  KonG:
IEMOHCTPAIIUOHHEIE OTIBITHI,
06nem kou6: ot 100 ma mo 2000 M,

KOJIMIECTBO KONI0: He MeHee 10 mT.,

MaTepuai Koji0: CTEKIO0

Ha6op ¢iakoHos (250 — 300 M1 111 XpaHeHHUs pacTBOPOB pPEaKTHBOR).
HasnadcHHe: XpaHEHHE PacTBOPOB PEAKTHBOB,

KOJUYECTBO (IaKoHoB: He MeHee 10 mT.,

MaTephan (JIAKOHOB: CTEKJIO

npoOKa: HaIu4Iue
[Tpubop s

HaznaueHue:

MaJIOTO o0peMa: Haznauenwe:

ONBITOB 10 XUMHMH C JIEKTPUIECKUM TOKOM

| 1.




HauMenoBaHHe
o0opynoBanus

Kpanme NMPHMEPHBIC TEXHHYECKUE XapAKTEPUCTHKH

Koanuecrso exunun ais
001eo6pazoBaTebHBIX
Opranusanuii, He
ABJIAOMUXCH
MaJIOKOMILIEKTHBIMH, €.
H3M.

KonuyecTBo equuun aa
061eo0GpazoBaTeNbHBIX
OpraHW3anuii, IBJIAIOUIUXCSH
MAJIOKOMIUJIEKTHBIMH, €11,
M3M.

I'epbapuit "KynbTypHsle pactenns”

I'epbapuit "JlekapcTBeHHbie pacTeHus”
I'epbapuit "MenoHocHbIe pacTeHus"

I'epbapuit "Mopdonorus pactenmii"

I'epbapuit "OCHOBHEIE IPYTITE pacTeHU"
I'epbapuii "Pacturensubie coodmecTsa"
I'epbapuit "Cenbcxoxos3siicTBeHHbIe pacTeHus"
I'epbapwuii "SAnoButhie pacrenus"

I'epbapuii K Kypcy OCHOB 110 061e# GHOIOrHK

2.3.

KoMmnnekr koinexuui
JEMOHCTPallMOHHEII
(mo pasHEIM TeMam
Kypca Ouosoruu)

HasHadeHHe: 1eMOHCTPAIHOHHOC,

OCHOBA JUIsl KpeTUICHUS: HAJIMYKE,

HaKJIEWKHM ¢ HAUMEHOBAHHUEM: HAIMYHC

He MeHee 10 KoIeKIui U3 IpHUBEIEHHOT0 HUYKE CIIHCKA!
Konneknus "I'onocemennrie pactenus"
Komnexknus "O6urtatenu Mopckoro aaa"
Konnexkuus "Ianeontonornyeckas”
Komnexknus "[lpencraBurenn  oTpsioB
HACEKOMBIX: HE MeHee 4

Konnexysa "[IpuMeps! 3aIUTHEIX PUCTIOCOGIEHHH Y HACEKOMBIX"
Komnexmua  "IIpucnocoOutencHble HW3MeHEeHHs B KOHEYHOCTSX
HaCeKOMBIX" o

Konneknusa "Pa3ssurie HaCEKOMBIX C HEMOIHBIM TpeBpaleHieM”
Konnexuus "Pa3zBuTHe HaCEKOMBIX ¢ MOJIHBIM IIPEBpaIlcHHEM"
Konnexmus "Pa3sutue mineHus"

Konnexnus "Pa3sutne 6a6oaxu”

Komnexnus "PakoBUHBI MOJLITIOCKOB"

Konnexius "Cemeiictea 6a00uex”

Konnekmus "CemeiicTBa xykoB"

Konnexmuus "Cemena u mwionsr"

Komnekius "®opMa cOXpaHHOCTH HCKOTTAEMBIX PACTEHHH M )KHBOTHBIX"

HaceKOMBIX" KOJHMYECTBO

1 mT.

1 mir.




KoanuyecTBo euHH JJIsI
00111e00pa3oBaTeIbHBIX

KoJHyecTBO eAUHUNL 119
00eo0pa3oBaTebHbBIX

Ne (ERLOARENED KpaTkue npuMepHbie TEXHUYECKNE XAPAKTEPUCTHKH OPranHianui, Be opraHu3anuii, ABIAOUINXCA
060pyzx013amm ABJAKLIHXCH
MAJIOKOMILIEKTHBIML, €1, MAJIOKOMIIJIEKTHBIMHU, €.
! H3M.
(mabopaTopHsIit)
ITpuGop Ans WITIOCTPALMK 3aKOHA COXPAHECHHUsA MACCHI BELIECTB! cocyn
JlagmonpTa: HAIUYHE, \
npoOka: HaIH4ue,
THI IpHOOpa: IEMOHCTPALIMOHHBIA
JlenutenbHas BOpoHKa: HazHaueHMe: pa3fecleHHe IBYX KHJIKOCTEH IO
IUTOTHOCTH,
Marepual BOPOHKH: CTEKIIO
VcraHoBKa [Ad IIEPEeroHKH BeulecTs: HasHaueHue: JEMOHCTpaIHs
OYMCTKH BELIECTBA, IEPETOHKA,
KOJIOBY, XOJOMUIBHHIK JUIS OXJIXICHHS, ATUIOHXK, NpoOKa: Hanu4ue,
JIIMHA YCTAaHOBKH: He MeHee 550 MM
ITpuGop JuIs TONyYeHHs Ta30B: Ha3HAYESHHE: [OJIYICHUE Ta30B B MaJBIX
KOJINYCCTBAX,
COCTaB KOMILJIEKTA: HE MeHee 6 IIPEAMETOB
BaHns koMOMHEMpOBaHHas 1abopaTopHas: baus BofsHasA: HATMIHUE,
KOJIBI]a CMEHHEIE ¢ OTBEPCTHSIMHI Pa3HOro AMaMeTpa: Hajlu4iue,
[UTUTKA 3JIEKTPUYECKasl: HATTMYNE
‘DapdopoBas CTylKa ¢ IecTdkoMm: HasHaueHHe: A pa3sMENbHCHUA
KPYIHBIX GpaKuyii BEMECTB H IIPUTOTOBICHHA NOPOIIKOBBIX cMecei
Kommiext Tepmomerpos (0 — 180 C; 0 — 360 C)
CocTaB KOMIUIEKTA:
Ha6op «KucIoThl» (a30THas, CepHasi, ColsHas, opTrodocdopHas)
HaGop «['mapokcuas» (THAPOKCHA Oapws, THAPOKCHA — Kauwsd,
KOMILIEKT XUMHIECKAX THAPOKCHI KaJIbIIE, THAPOKCU/] HATPHUS)
3.2. Habop «OKcHABl METAIOBY» (AIOMUHUS OKCHI, Oapus OKCHJ, XKemesa 1 mT. 1 mrT.

peaKTUBOB

(III) oxcupa, KauplMs OKCHIA, MarHus OKCHH, MEIU (II) oxcup, LHHKA
OKCH)

Ha6op® «lllenounble U MIETOYHO3EMENbHBIE METAIUIBD (JIUTHI, HATPUH,
KaJIBLIVH )




HauMeHOoBaHMEe
o0opyaoBaHUs

KpaTkwne npraMepHbie TeXHHYEeCKHe XapaKTePHCTHKHA

KonnyecrBo exunun ais
061meobpasoBaTe IbHBIX
OpraHu3anui, He
ABJAOIUXCS
MaJIOKOMIUIEKTHBIMH, €]l
H3M.

Koumm4ecTpo equnnm 1Jis
00meobpa3oBaTenbHbBIX
OpraHuzamuii, ABINIOWIXCS
MAaJIOKOMIIJIEKTHBIMH, €.
M3M.

Habop «Metamiby (aTlOMAHUH, XeJe30, Mardui, Meb, IIUHK, OJIOBO)
Habop «lllenounsle U MIENTOYHO3EMENbHbIE METALIBD) (JIUTHH, HATPUH,
KaJTbIIHH) ,

Habop «OrneomacHsie BemecTBa» (cepa, ocdop (KpacHbIi), OKCHI
ocopa(V))

Ha6op «I"anorensn» (nox, 6pom)

Ha6op «I"anmoreHuasr» (TIOMHHUS XJOPHA, aMMOHHs XJIOpHI, Gapus
xyopHz, xeneza (III) xnopun, xamus Hoaun, Kanus XJIOPH, KaTbLUSA
XJIOpHJ, IHUTUA XJopuA, MarHus xuopua, meau (II) xmopma, marpus
OpoMun, HaTpus QTOPHI, HATPUS XJIOPUI, UHHKA XJIOPH]T)

Habop "Cynbsbatel, cynsdunel, cyrmbdursi” (amoMuHHS CYIbdaT,
amMmoHus cynsdart, xenesa (II) cynsdun, xenesa (II) cympdar, 7-mu
BOJHBIN, KaluA cyinbdart, kobansTa (II) cynedar, Maraus cynsdar, Mean
(II)) cynsdar Oe3Bogmbiii, Mmemu (II) cynbdar 5-Tv BOAHBIN, HaATpHs
cynpduna, HaTpusd cyabPUT, HAaTpUs cynbdar, HATpUS TUAPOCYIbOAT,
HUKENs cynbdar

Ha6op "Kap6onars!" (ammonus kapOoHaT, kaiusa kapboHat, meau (II)
KapOOHAT OCHOBHOM, HATpHsI KapOOHAT, HATPUs THAPOKAPOOHAT)

Hab6op "®ocdatsl. Crukarh”" (Katus MOHOTHAPOOpTOodocdaT, HATPUA
CHIIMKAT 9-TH BOAHBINA, HaTpusa opTodocdar Tpex3aMelCHHBIN, HATPHUA
muruapodocdar) ot

Ha6op "Auerarsl. Ponammmsl. CoenuBeHus xkenesa" (Kamus alerar,
kanus deppo(Il) rexcaunanmnn, xamus deppo (III) rekcaumonu, xanus
POIAHUM, HATPHA alleTaT, CBHHLA alleTaT)

Habop "Coenunenus mapranna" (kands nepmanrasar, mapranma (IV)
oxcup, mapranua (1I) cynegat, Maprasya xuaopun)

Habop "Coenunenns xpoma" (aMMOHHS NUXPOMAT, KalHs AUXPOMAT,
Kanus Xxpomat, xpoma (11I) xsmopua 6-TH BOAHEIN)

HaGop _, "Hutparel" (alioMHHUS HUTpaT, aMMOHMs HHTpPAaT, Kajus
HHUTpaT, Kanpiws HATpaT, Mead (II) Hutpar, Hatpus HUTpat, cepebpa




KoauyecTBo equnun ais
odLieoOpasoBaTeIbLHBIX

KoandecTBo egunun nis
0011e00pa3oBaTENbLHBIX

HaumeHoBanue OpraHM3alMii, He -
Ne Kpa’nme NnpuMepHble€ TEXHHYIECKHE XapaKTepUCTHKHU OPTaHHA32aUMH, ABJAKIIAXCA
oGopynoBanns ABJAIONIRXCSH
MaAJIOKOMILNVIEKTHBIMH, €/1.
MAJOKOMIUIEKTHBLIMH, €1.
M3M.
H3M.
HUTpAT) )
Habop  "Muaukatopel" — (IAKMOMI,  METHMIOBBI  OpaHIKEBBIN,
deHONdTANCHH) “
Habop "Kucnoponcomepxalye opraHudeckde BemecTBa" (ameToH,
TIMUEPHH,  AUSTHIOBBIH  3QHp, CmUpT  H-OyTWIOBBIA,  CIHpPT
M30aMHUIIOBBIH, CHHPT M300YTHUIIOBBIH, CIHPT JTWIOBELA, (QeHo,
¢opManuH, STHIEHINIHKONB, YKCYCHO-3THIIOBHII 3¢bup)
HaGop "Yrmeromopome" (6eH3mH, rekcaw, HeTH,  TONYyOI,
LUKJIOTECKaH) _
HaGop "Kucnotel opranuueckue" (KUCIoTa aMHHOYKCYCHAs!, KHCIIOTA
OcH30MHas, KHCIOTa MacisiHas, KHCIOTa MypaBbHHAs, KHCIIOTA
ONICHHOBAs, KUCIOTA IAIbMUTHHOBAS, KMCIOTa CTeApHHOBAs, KUCIOTa
YKCYCHasi, KHCJIOTA I[aBeJIeBasi)
Habop "Yrnesompl. AMHHBI" (aHWIHH, aHWIMH CepHOKHCIBIA , JI-
[J1I0K03a, METHJIAMHH THAPOXJIOPHI , CaXapo3a)
HasnaueHune: neMoHCTpannoHHoOE,
BH]I YITAKOBKU: KOpOOKa,
OIIMCAHUE: HATHYHC
CocTaB KOMILIEKTA:
Konmnexnus "Bomokua"
Konnexuns "KameHHBIH yTonb I APOXYKTHL €ro HepepaboTky”
.. | Komnexus "Meramis u cruassr”
KoMmmekr komrexnmii " u
3.3. Komnnexuus "Munepais! # ropHbIe IOPOIBI (49 BugoB) 1 mT. 1 mT.

"3 CIIMCKa

Komnexuns "MunepansHbie ynobpenus"
Komnexnus "Hedts 1 npoaykTs! ee mepepaborkn”
Konnexuus "TlnactMacce"

Konnexnus "Tonnuso"

Komnexuus "Yyryn u crans"

Konnexnus "Kayuayk"

Konnekrus "Hlkana TBepmocTn”




KouuyecTBo eqMuun J1Jst
061meo6pa3zoBaTeaIbHBIX

Konu4ecTBo eANHAN A1
0611e0dpazoBaTeIbHBIX

Ne Haumenosadie Kparkne npuMepHble TeXHHYECKHEe XapaKTePUCTHKR T I OpraHu3anmii, SBJIAIONIHXCH
oGopynoBanus SIBIAIOILINXCS
MaJIOKOMILIEKTHBLIMH, e/, MATOKOMILEITHBIMK, C1-
el H3M.
HaGophl Uit MOACTHPOBAaHMA CTPOEHHS OPraHHYCCKHX BEHICCTB
(y4eHngeckue) He MeHee 4 IUT. 1
4. | ®DU3UKA

CocTaB KOMIUIEKTa:
IllraTtuB JIEMOHCTPALIMOHHBIN: Hasnauenue: MPOBEACHUE
JIEMOHCTPAIMOHHEIX OIBITOB, OCHOBaHME, CTEPXEHb, JIAallKH, KOJBLA,
MyQTHI: HAIHYIHE
CTOJIMK MOABEMHBIH:
Tun cronvka: y4eOHbI/1a00paTOPHBIH,
OIOpa, CTeP)KEHb BUHTOBOH, BHHT PETyIMPOBOYHBIN: HAINYHE,
GyHKIHS TOABEMA M OIIYCKaHMs CTOJIMKA: HANHYUE
VICTOYHHUK MOCTOSHHOIO M IIEpEMEHHOr0 HanpspkeHus: Haspauyenue: st
OWTAHYs PEryJIUpyeMBIM IIEPEMEHHBIM UM IIOCTOSHHBIM  TOKOM
SNEKTPUYECKHUX CXEM,
yacrora, I'm: 50,

Ob6opynosaHue s | motpebisieMas MOILIHOCTH, BA: 10

4.1. | IeMOHCTPAIlMOHHEIX MaHOMETp KHAKOCTHOW HEMOHCTpalMOHHBIM: HasHayenwe: mid 1 mT. 1 mT.
OIILITOB u3Mepenus aaeneHus A0 300 MM BOJSHOTO cronba BBHIIIE W HHXE

arMoc(epHOro JIaBIeHus,

crexisHHEag U-o0pasHas TpyOKa Ha IOACTAaBKE: HATMYKe

KamepToH Ha pe3oHaHCHOM siftake: Hasnmauenwe: s EMOHCTpaLMU
3BYKOBBIX KONEOaHUHN H BOJIH,

JIBa KAMEPTOHA Ha Pe3OHUPYIOLUIHX AMKKaX: HaTu4ue,

PE3MHOBKII MOJIOTOYEK: HATTMYIHE

Hacoc BakyyMmHBI C 3nekTponpuBogoM: HasHadeHue: co3gaHuUe
pa3spsHKEHUA MM M3OBITOYHOTO NaBICHHA B 3aMKHYTHIX 00beMax,
OIBITHI: KUIMEHHE >KHUAKOCTH IPH MOHIKEHHOM JABICHHMH, BHEIIHEE M
BHYTpEHHEe JaBICHHE H TIP.

Tapenih Bakyymuas: HazgaueHue: 1eMOHCTpanys ONBITOB B 3aMKHYTOM
obbeMe ¢ paspexeHHBIM BO3YXOM,




HanmeHoBaHME
00opyIoBaHHA

KpaTKue NpUMeEpHbIE TEXHHIECKHE XapaKTepUCTHKH

KoanyecTBo eannuu aas
00111e00pa3oBaTeIbHBIX
opraHmM3aumii, He
ABJIAIOIIMXCSH
MAJIOKOMIUIEKTHBIMM, e/l
3M.

Koan4ecTBo eHHHI AJ1s1
061meobpa3oBaTeIbHBIX
OpraHM3aNMil, ABIAIOIAXCH
MAaJIOKOMILIEKTHBIMM, e/l
H3M.

OCHOBaHHE C KpaHOM, KOJIOKOJI M3 TOJCTOrO CTEKIa, PE3MHOBAA
NPOKIIANKA, HIEKTPUYECKUH 3BOHOK: HATWYHE .
Benepko Apxumena: HasHadeHue: 1EMOHCTpaMs NCHCTBUS KUIKOCTH
Ha TIOTPY’KEHHOE B HEE TeJO M M3MEPEHHE BEIMIUHBI BHITAIKUBAIOLICH
CHUIBL,

BEJIEpKO, TENO IWIMHAPHIeCKOH (OPMBI, NMPYKUHHBIH JUHAMOMETP:
HaJIu4ue

OramBo Bo3aymHoe: HasHadeHHe: JIEMOHCTpalMs BOCIUIAMEHCHHS
roproveii CMeCH IIpH €€ OBICTPOM CXKATHH, ;
TOJICTOCTEHHBI! LWIMHIP, IMOPIIEHF Ha METAJUIMYECKOM IUTOKE C
PYKOSITKOH, TIOACTaBKa [UIsl IIMIMHIPA: HATTHIHE

IIpuGop misl NEMOHCTpAlMM JABINCHHA B JKHAKOCTH: HasHaucHue:
JIEMOHCTPAIMS W3MEHEHNS JABICHHA C TTIyOHHOH MOTPY>KEHHU,

JATYUK JaBJIEHWs, KPOHIUTEHH AN KpEIUIEHWsS Ha CTeHKe cocyja:
HaTH4INe

TIIpu6op Ans JEMOHCTpALHH aTMOCc(epHOro AaBieHus (Maraedyprexkue
nonyinapus): HasHaueHwe: AEMOHCTpAlUA CHIBI  aTMOCHEPHOTO
JABJICHUS,

IBa Pa3beMHBIX METAUIMYECKAX MOIyIIapHs ¢ NPOYHBIMH PYYKaMH H
XOPOIIO NPUNLUIH(OBAHHBIMA KPasiMM, HUIIIENb C KpaHOM: HAINYHE,
CO3JaBaeéMO€ BHYTPH IIApPOB BaKyyMMETPHUUYECKOE ABIICHHE: HE MEHEE
0,05 Ml1a, @

MaKCHMAIIbHOE pa3phiBatoiee ycunue: He Menee 90 H

HaGop Ten paBHoro obweMa: HasHauenue: mii ompeneieHus H
CPaBHCHHUsS TEIUVIOEMKOCTH M IUIOTHOCTH Pa3IHYHBIX  TBEPHBIX
MaTepHaJIoB,

HMJIMHAPEI U3 PA3IMYHBIX MaTepUasIoB: HE MeHee 3 mT.,

KPIOYKHU AT TTOABCIIMBAHS HUIMHAPOB: HATMYUC

HaGop Ttem paBHo# Mmaccel: Haspmayenwe: [UIl ONpPENCTICHUA H
CPABHEHHMIO ITOTHOCTH PA3JIMYHBIX MATEPHANIOB,




HaumeHoBaHMe
o0opynoBanus

KpaTkue mpHMepHbie TeXHHYECKHE XapaKTePUCTHKH

KoanuyecTBo eaMHul 1J1a
001eo6pa3oBaTeIbHBIX
opraHM3aumii, He
ABJAIOIINXCS
MAaJIOKOMILIEKTHBIMH, eIl
H3M.

KoanuecTBo equHAN 105
06ueo0pa3oBaTebHbIX
opraHu3ammii, ABJIMIOUIEXCS
MAJOKOMIIJIEKTHBIMH, €/1.
M3M.

MIMHAPH U3 Pa3iIUYHBIX MaTepHAJIOB: HE MEHee 3 IIT.,

KPIOYKH JUIS TOJBELIMBAHNS IIWINHAPOB: HAIIMIHE :
Cocyasl coobmaronmiecd: HasnaueHue: IEMOHCTpallKA OJIMHAKOBOTO
YPOBHA OJHOPOAHOH JKHIKOCTH B COOOINAIOMMXCA MEXIY coboit
cocyax pa3HoM GOpMBI,

coobIaronmecs CTeKISHHbIE TpYOKH pasHoil GOpMBIL: He MeHee 3 T.,
[IOJICTaBKA: HAJIMYHE

Tpyoka HseroTona: Hasnadenume: NEMOHCTpAIMs OAHOBPEMEHHOCTH
NnajcHKs PasIUYHbIX Tell B Pa3pEKECHHOM BO3YXE,

GYHKIYS TOAKIIOYEHHs K BAKYYMHOMY HAacOCY: HaJIH4HUE,

niiiHa Tpyoku: He MeHee 80 cM.,

pe3UHOBBIC IPOOKH, HUIIIENIb: HATHYHE,

KOJIMYECTBO TEN B TPyOKe: HE MEHEE 3 IIT.

Iap IMackams: HasHayeHue: NEMOHCTpALMS Iepefady IIPOU3BOAUMOTO
HA XKUIKOCTH JABJIEHUS B 3aMKHYTOM COCYJE, JEMOHCTpALUs MOAbEMA
HUAKOCTH MOJ AEACTBUEM aTMOC(EPHOTO NaBIICHHU,

METAUMYECKUH IIUIMHAP C ONpaBaMH, [OPIIEHb CO IITOKOM, IOJBIH
METAUTHYECKUH IIap ¢ OTBEPCTUAMU: HAIUYIUE,

JUIMHA IITHHApA: He MEeHee 22 cM,

JMaMeTp [apa: He MeHee 8 ¢M

Ilfap ¢ xoneuom: HasHaueHue, JEMOHCTpanys pacliMpeHUs TBEPAOTO
TeNa IpU HaIPEBaHWH,

IITATHB, METALTMYECKOE KOMNBLIO ¢ My(DTOH, map ¢ LEeNOYKON: HATHIHE,
IJIMHA LETNOoYKH: He MeHee 80 MM,

J¥aMeTp mapa: He MeHee 25 MM

IluiMBApsl  CBUHIOBBIE cO cTpyrom: Hasnauenue: AeMOHCTpauus
B3aMMHOI'0 IIPUTKEHHS MEXKAY aTOMaMH TBEP/IBIX Tell,

KOJIMYECTBO OJIMHAKOBHIX [HIMHAPOB: HE MEHee 2 IIT.,

MaTepyA HUIIMHAPOB: CTAIb U CBHHEL],

KPIOYKM UL [TOJIBEIIUBAHN: HATUIHE,




HauMeHoBanmne
oGopynoBaHus

Kpa"nme NMpHUMePHbIC TEXHHYIECKHE XaPAKTEPHCTHKH

Kouanyecrso exuHuI ans
o0meobpasoBaTeNbHBIX
opraHM3anmii, He
ABAAOINHXCH
MaJIOKOMILIEKTHbIMH, e[l
H3M.

KosiniecTBO eJUHHI AJIS
061meo0pa3zoBaTeIbHBIX
OpraHmn3afuii, SBISIOLIMXCS
MaJIOKOMIUIEKTHBIMH, 1.
H3M.

CTpYT, HallpaBsAONIas TpyOKa: HaJIUIHe

IIpu6op Jlema: Ha3nayenue: AN HCCIENOBAaHMSA  3aBUCHMOCTH
HalpaBlIeHWs WHAYKIMOHHOTO TOKAa OT XapakTepa HW3MCHEHMA
MaTrHHTHOTO HOTOKa, ‘

CTOMKa ¢ KOPOMEBICJIOM: HaJIN4UE,

KOJIMYECTBO aIFOMHMHMEBBIX KOJIEL: HE MEHee 2 1IT.,

Mpope3b B OHOM M3 KOJIEL]: HANH4HeE

Marsur JIyrooOpa3HbIi JIEMOHCTPALIMOHHBIM: Ha3znaueHnue:
JIEMOHCTpAIs CBOMCTB MOCTOSIHHBIX MAarHHUTOB,

TUII MATHUTA: HAMArHM9eHHbIH OpYyCOK,

KOJIMYECTBO I[BETOB MarHUTa: HE MEHee 2,

0003HauYCHNUE MOJIIOCOB MATHUTA: HAJIU4HE

MarsuT ImOJIOCOBOM  NEMOHCTpaUMOHHBIA  (mapa): HasHadenwue:
JIEMOHCTpAIUS CBOMCTB IOCTOSHHBIX MarHUTOB,

THUIl MArHUTA: HAMArHUYEHHBIH OPyCOK HPAMONHHEHHOH HOpMEI,
KOJIMYECTBO IIBETOB MarHUTa: He MeHee 2,

0003HaYeHHE MOJIOCOB MarHUTA: HAJIM4UE

Crpenku MarHuTHbBIE Ha INTaTHBax: HasHauenwe: HeMOHCTpaunUs
B3aMMOJCHCTBUA IIOJIOCOB MAarHUTOB, OpPHUEHTAlMH MarHuTra B
MAarHUTHOM HOJE,

HAMarHW4€HHas CTPEIKa: HATN4HeE,

KOJIMYECTBO IIBETOB MarHWTa: HE"MeHee 2,

II0JICTaBKA: HAJINYHE

Habop neMOHCTpaLMOHHEIH "ONeKTpocTaThKa" (JIEKTPOCKONE (2 MIT.),
cyiran (2 IIT.), manodka CTeKIsSIHHasA, NajJloyka d0OHHTOBAs, INITaATHUBBI
u3oMpyonye (2 mr.)

Mammnaa  37€KTpodOpHask  HIH  BBICOKOBOJBTHBIM  HCTOYHHK:
HasHauenue: Ui TONYYEHUs JJICKTPUYECKOrO 3apsfa BBICOKOIO
MIOTEHI(HAJIA ¥ TTOIYYCHHs HCKPOBOT'O paspsaa,

JMCKM Ha CTOMKaX: HATH4HE,




KoauyecTBo efHHHL A
061eo0pa3oBaTe1bHbIX

KonugecTBo eqHHHI I8
001meo6pazoBaTeIbHbIX

Ne e — Kparkure npuMepHbIe TeXHH4ECKHE XapaKTEPHCTHKH LTI UEEEL, I oprann3anMii, ABJIAIOWMXCS
oGopynoBanus ABJIAIOIUXCA .
MAJTOKOMILIEKTHBIMH, €]I. MaJdoOKOMIVIEKTHBIMH, €A.
TELL M3M.

KOJIMYECTRO JIEHAEHCKHX OaHOK: HE MeHee 2,
MOJICTABKA: HaJlM4He
Komimrekt nposojos: nuHa: He MeHee 500 MM - 4 mr , 250 MM - 4 qr.,
100 MM - 8 mIT., Ha3HAYEHHE: IS TOAKIIOYEHUs JEMOHCTPAITMOHHBIX
npubopoB W 00OpYIAOBaHWS K WCTOYHMKY TOKa, i COOpKH
3NEKTPUYECKUX Ilerel, BKIIOYas 31eMeHThl U3 paboTsl "[locTosHHEIH
ANIEKTPHYECKUH TOK"
ItaTie 1a0OPAaTOPHBIH C ACPKATEIIMH
BECHI JIEKTPOHHBIE
MEH3YpKa, Tpenet n3Mmepenus 250 M
muaamomeTtp 1H
nuaamMomeTp SH
UITHHIDP CTabHOH, 25 cM3
LMWIKHAP ATFOMHAHUEBBIHA 25 cM3
LMJIHH/IP aNFOMHUHUEBBIN 34 cM3
IMIMH/P IACTUKOBBIA 56 ¢M3 (1711 N3MEPEHHs CHIIbI ApXUMeE/a)

O6opynoBaHue i | npyxuna 40 H/m

naGopaTopHBIX paboT ¥ | nmpyxuHa 10 H/m

4.2. | ydeHHUYECKHX ONBITOB | rpy3sl o 100 r (6 mT.) 8 m. 4 mir.

(Ha 6a3e KOMIUIEKTOB
s OI'D)

Ipy3 HaOOpHBIH yCTAHABIMBAET Maccy ¢ marom 10 r

MepHas IeHTa, THHEeHKa, TPaHCIIOPTHD

OpYCOK C KPIOYKOM M HUTBIO 7

HarpasIsromas JuuHoM He Menee 500 MM. JIOKHEI OBITH 00€CTICICHEI
pasHsle K03 UIMEHTH TPeHHs OpyCKa 10 HaNpPaBIAIOIEeH

CEKyH/IOMEp 3JIEKTPOHHBIA C JaTYNKOM

HaIpAaBIAIOIIAsA CO MIKAJIOK

OpYCOK JepeBSIHHBIH C IyCKOBBIM MarHUTOM

HUTAHOM MasTHMK C TPY30M C ITYCKOBBEIM MAarHHTOM H C BO3MOXKHOCTBIO
HU3MEHEHUS JUIMHBI HUTH

peI4ar




HanMeHoBaHue
o6opynoBaHHusA

KpaTkne npuMepHbIe TEXHNIeCKHE XapaKTePHCTHKH

KonuuecTBO eamBmi 418
o6ureobpa3oBaTe/ibHBIX
Opranm3anmii, ue
ABJISIOIIUXCS
MAJIOKOMILTEKTHBIMH, €/l
M3M.

KoJyim4ecTBO eAMHHAI ISl
o0meo6pa3oBaTeabHbIX
opraHu3anMii, ABAAIOIIAXCA
MAJIOKOMILIEKTHBIMM, €],
H3M.

OJIOK TIOABYKHBIN

010K HETIOABIKHBIN

KaJOpUMETP

TEPMOMETP

HCTOYHHUK TIUTAHMS IOCTOSHHOTO TOKA (BBINPSAMMTENL C BBIXONHBIM
HanpsokeHueM 36-42 B wmnm GarapedHBI OJOK C BO3MOXHOCTBIO
PEryTUpPOBKU BEIXOJHOIO HAMPSDKCHUS

BOJILTMETP ABYXmpeaensHbli (3 B, 6B)

amnepmerp AByxupezensHeii (0,6A, 3A)

pesuctop 4,7 Om

pesuctop 5,7 Om

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

nepeMeHHsIH pe3ucTop (peoctar) 10 10 Om

CoeMUHUTENbHEIE IPoBOJa, 20 mIT.

KJII0Y

Ha0Op IPOBOJIOYHBIX PE3UCTOPOB PIS

cobuparonas 1uH3a, poxycHoe paccrogaue 100 Mm

cobuparonias JIMH3a, POoKycHOe paccrosHue 50MM

paccemBalolLasi THH3a, HOKYCHOE pacCTOSHHE -75MM

9KpaH

ONTHYECKas CKaMbsi

cmaig «Mozeib mpeaMeTar
OCBETUTEIb

HOXYIMIMHD C TUIAHIIETOM ¢ KPYTOBBIM TPaHCTIIOPTHPOM
[puGop U1 U3ydeHHs Ta30BBIX 3aKOHOB

Kanumnsapel

Ju¢pakumonnas peurerka 600 mTpuxoB/MM
Judpakmuonnas pemerka 300 mTpHXOB/MM

3epkano

JlasepHas ykaska




HaumenoBanue
oQopynoBaHun

Kparkue npuMepHble TeEXHAYeCKHe XapAKTEPHCTUKH

KoanuecrBo eqnul 11a
061eo6pasoBaTeIbHBIX
OpraHu3alHii, He
AABJISTIOIUMXCSL

MAJOKOMNJIEKTHBIMHA, €.

KonmgecTpo enuHun A
o0neodpa3oBaTeIbLHBIX
OpraHu3anuil, SIBIAONIMXCS
MaJOKOMILUIEKTHBIMH, e]I.

TR M3M.
Ilonsgpoua B paMKe
Illenn FOura
Karymka MoTOK
Brokx nnonos
Briok KORIEHCAaTOpOB
Kowmmac
Marnaut
ONEeKTpOMarduT
Omnuiku xene3Hele B OaHKe
TexnoJiornyecKkasi HalpaBJIeHHOCTH -

PoGoToTexHuyeckuii HaOOp mNpeaHa3HaueH Uil H3YydYEHHsS OCHOB
POOOTOTEXHHMKH, HeTaliel, Y370B M MEXaHH3MOB, HEOOXOIOHMMBIX VLI
co3/1aHusl poOOTOTEXHUYECKHX YCTPOMICTB.
HaGop mpexncraBnser co00H KOMIUIEKT CTPYKTYPHEIX 3JE€MEHTOB,
COEUHHUTEIbHBIX 3JIEMEHTOB UM DJIEKTPOTEXHUYECKHUX KOMIIOHEHTOB.
Ha6Gop mnossosser cobupate (M NPOrpaMMHpPOBaTH COOMpaeMbIe
MOJIENH ), M3 SJIEMEHTOB, BXOJISIINX B €I0 COCTAB, MOAEIN MEXAaTPOHHBIX

= M pOOOTOTEXHHMYECKHX  YCTPOMCTB €  aBTOMATH3UPOBAHHEIM

OO6pazoBaTenbHbII N
YIpaBIEHUEM, B TOM HHUCIIE Ha KOJIECHOM XOJY, a TAIOKE KOHCTPYKIIHUH,
KOHCTPYKTOP JULS
OCHOBAHHBIX Ha HCIONb30BAHUW Nepenad (B TOM YHCIE YEPBSIYHBIX U
1. | opaktuku  GJIO4YHOTO 1 mr. 1 mrT.

POrpaMMHpPOBAHUS  C
KOMIUIEKTOM JIaT4NKOB

3y04aThIX), a TAKKe PhIYAroB.
CBETOAMONHBI MATPHYHBIA JMCIIIEH C
KOHTpoJIIepe

KomuuecTBO MOPTOB BBOAA/BBIBOA HA KOHTPOIIEpPE HE MeHee 6
KonunuecTBO KHOTIOK HE MeHee 4

OO0111€ee KONUYECTBO JIEMEHTOB: He MecHe 520 IIT, B TOM YHUCIIE:

1) mporpamMMupyeMsiii GJIOK yIpaBIeHHs, KOTOPHI MOXET paboTaTh
ABTOHOMHO U B TIOTOKOBOM PEXHME;

2) cepBOMOTOPBI

3) IaTYUK CHUITBI

Oesl0H IOACBETKOH Ha




HaumeHoBaHME
060pYNOBaNHA

KpaTKue IpUMepHbIC TEXHHIECKHE XapaKTepHCTHKH

KosnyecTBo eqMBUI A4
00ureo0pa3oBaTeNbHbIX
opraHuzanui, He
ABJASIFOIHXCS
MAaJIOKOMILIEKTHBIMH, €1
H3M.

KosmvecTBo eaMHUI AJ1A
061eo0pa3oBaTeIbHBIX
opraHmu3anmii, ABJSHOMIAXCS
MAJIOKOMILICEKTHBIMM, €.
U3M.

4) AaTYUK PaCCTOSHHUS

5) JaT4MK OBETA

6) akkyMynsITOpHas Oarapes ‘
7) IInacTUKOBBIE CTPYKTYPHBIC JJICMEHTRI, BKIIOYast nieppopupoBaHHbIC
SIIeMEHTHI: 6anKky, KYOHUKH, OCH M BaJlbl, COSAMHUTENBHEIC 3JICMEHTHI K
OCsIM, IIECTCPHHM, TMPCIHA3HAUCHHBIE JUIAL CO3/aHMs YEPBAYHBIX U
3y6uUaTHIX Hepefad, COCIMHATENBHBIC M KPETIEXKHBIC JJIEMCHTB,

7) [IporpamMMHOE obecrieyeHHE, HCITONB3YEMOE 1A
NPOTPaMMHUpPOBAHUs  COOMpPaeMBIX POOOTOTEXHHIECKHX Mojened u
YCTPOMCTB, JOCTYIIHO s CKauMBanus u3 ceru MHTepHeT

s

&

OO0pa3oBaTeIbHBIA
Ha0op II0 MEXAaHHKE,
MEXaTPOHUKE u
pOOOTOTEXHUKE

KOMIUIEKT JUIsi U3y4EeHHs! OCHOB SIIEKTPOHUKM M POOOTOTEXHUKH

Habop fomked OBITH Ipe/iHA3HAuCH /1A NPOBCICHA yaeOHBIX 3aHATHH
MO0 DNEKTPOHHKE M CXEMOTEXHHKE C IETbI0 M3ydeHms Hambonee
PacIpOCTpaHEHHOH 3NIEMEHTHOH 0as3kl, MIPUMEHSIEMON Ul HH)KEHEPHO-
TEXHMYECKOrO TBOPYECTBA yYaIlMXCs ¥ pa3paboTku yqeOHBIX MOJeneH
poboros. HaGop AODKEeH MO3BONATH Y4AIIMMCs HA TPAKTHKES OCBOWTDH
OCHOBHBIE  TEXHOJOTHH  IPOEKTHPOBaHUS  POOOTOTEXHUYECKHX
KOMIUIEKCOB Ha HpuMepe Y4cOHBIX Mojenell poOoTOB, a Takke H3YIHTh
OCHOBHBIC TEXHHYECKHE PpelleHHsS B 00NacTH KHOCPHETHYECKMX H
BCTPAUBACMBIX CHCTEM.

B COCTaB KOMIUTEKTa J[OIDKCH BXOJIUThH HAG0p KOHCTPYKTHBHBIX
3JIEMEHTOB U COOPKH MaKeTa MaHWITyJAIHOHHOTO po6oTa, KOMILIEKT
METAIMYECKHX KOHCTPYKTHBHBIX SIIEMEHTOB sl COOpKHM Makera
MOOHMIBLHOTO poO0Ta U T.II.

B cOCTaB KOMILIEKTa BXOOUT HAGOp 3JEKTPOHHBIX KOMIIOHEHTOB A
M3ydeHHs OCHOB JJICKTPOHHKH H CXEMOTEXHHMKH, a TAKXKE KOMIUICKT
NpUBOZOB W JIATHMKOB  PAsJMYHOrO TMNA JId  Pa3paboTki
POGOTOTEXHWYECKUX KOMILIEKCOB.

B cocraB KOMIUIEKTA JOJDKHO BXOIMTh: MOTOpPhI C 3HKOIEPOM - HE

1 mr.

1 mT.




HaunmeHoBanue
oGopyroBanus

Kparkne npuMepHble TEXHHIECKHE XaPAKTePHCTHKH

KonuuecrBo eaunun ans
061u1e00pa3oBaTENbHBIX
OpraHu3alnuii, He
ABJIAIOMUXCA

MaAJIOKOMILJIEKTHLIMU, €]1.

H3M.

Koau4ecTBo eTMHUI IS
o6imeobpa3zoBareabHbIX
OpraHu3anmii, sIBIAIOIMXCS
MaJIOKOMILJICKTHLIMH, e/,
M3M.

MeHee 2INT, CEpBOIPHBOJ OONLIION - HE MeHee 41T, CEpBOIIPHUBO
Maneld - He MeHee 20T, WH(paKpacHbIl JaTUMK - HE MeHee 3T,
VIBTPa3BYKOBOM JAaTUMK - HE MeHee 3INT, JAaT4HUK TeMIepaTypsl - He
MeHee lImT, JAaTYMK OCBEHICHHOCTH - HE MeHee lmr, Habop
3NEKTPOHHBIX KOMIIOHEHTOB (PE3UCTOPBI, KOHACHCATOPBI, CBETOANOIBI
pa3HYHOrO0 HOMHHANIa), KOMIUIEKT  IPOBOIOB JUI1 OecraedyHoro
OPOTOTUIIMPOBAHMA,  IUIaTa  OECIaeyHoOro  IPOTOTHIIMPOBAHHMA,
AKKYMYJIATOP U 3apsAIHOE YCTPOHCTBO, .

B cocraB KOMIUIEKTa HOKEH BXOOUTH MPOTrPAMMHUPYEMBIN KOHTPOILIED,
nporpaMmupyemMslii B cpesie Arduino IDE uinm aHaOrMUHBIX CBOOOIHO
pacmpocTpaHseMBIX  cpemax  pazpaborkm.  IIporpammupyemslit
KOHTPOJUIEp AOJDKEH 001IagaTh NOpTaMy AJls MOAKIIOYEHUs IH(POBBIX
¥ aHaIOroBHIX YycTpoiictB, mHTepdericamu TTL, USART, 12C, SPI,
Ethemet, Bluetooth ninu WiFi.

B cocraB KOMITIEKTa JOJDKEH BXOAWUTH MOIYJH TEXHHYECKOTO 3PEHHUS,
MPEeACTABIAIOMMY cOO0H BBRIYUMCIUTENBEHOE YCTPOHUCTBO €O BCTPOCHHBIM
MHUKPOIIpOLECCOPOM (KOJI-BO siiep - HE MeHee 41T, 4acToTa Ajpa He
meHee 1.2 I'Tu, o6vem O3V - ne menee 512M6, 0O6beM BCTPOEHHOH
mamstd - He MeHee 8I'0), HHTErpupoBaHHON KaMepoil (MaKCHMAalbHOE
paspenieHHe BUIECONOTOKA, nepenaBaeMoro no unrepgpeiicy USB - He
MeHee 2592x1944 e1) M ONTHYECKOH CHCTEMOML. Mogyns
TEXHHYECKOTO 3peHMs JOJDKeH o0llafaTh COBMECTUMOCTBIO €
Pa3IMYHBIMH ~ TPOrPaMMHPYEMBIMH  KOHTpPOJUIEpaMM C  I[TOMOIIBIO
uarepdeiicos - TTL, UART, 12C, SPI, Ethernet. Moayns TexHMYeCKOTO
3peHHsT JOJDKEH HMMETh BCTPOEHHOE IPOrpaMMHOE oOOecreueHue Ha
OCHOBE OIEPAIMOHHOM cHCTeMBl Linux, IO3BOJAIONIEE OCYILECTBIATH
HACTPOMKY CHUCTEMBl MAaIIMHHOTO OOY4eHHs IapaMeTpOB HEHPOHHBIX
ceredl 111 OOHApPYKEHUS OOBEKTOB, ONPEACTECHHS HUX IapaMeTpoB U
JabHEHIeH HISHTHOHUKAIIHN.




KoanyecTBo eaunuil s
00meo6pa3oBaTeJbHbIX

Kosin4ecTBo eTHHHI 1A
00111e00pa30BaATENILHBIX

Ne gLl CLE Kparkue npuMepHble TEXHHIECKNE XapAKTePHCTHKH BprasAINH, He OpPraHu3aALMH, ABJIAIOIIHXCS
oﬁopynonamm ABJASAOUIHXCH
MaJIOKOMILUIEKTHBIMMU, €/l O e S §
TEIL M3M.
KoMIuiekT [JoJDKeH o0ecneyuBaTh BO3MOXKHOCTH M3Yy4YCHHMs OCHOB
pa3paboTKy IIPOrpaMMHBIX M amlapaTHhIX KOMHJIeI(COB MHOKEHEPHBIX
chcTeM, pemeHuil B chepe "MHTepHeT Bemiedl', a TakKe peIIICHPIPI B
o6nactH poGOTOTEXHUKH, MCKYCCTBCHHOTO MHTEINIEKTa M MAUIMHHOTO
0o0yJeHus.
KomnsoTepHoe 060py/I0BaHHe ]
®opM-pakTop: HOYTOYK;
KecTkas, HEOTKIIOYaEMasl KJIAaBUATYypa: HaIU4YueE;
Pycckas packiaika KIaBHaTyphl: HaTH4ne;
Jluarosans 3KpaHa: He MeHee 15,6 T0HMOB;
Paspemenue skpada: He Menee 1920x1080 nukcenen;
KommuecTso snep mporeccopa: He MeHee 4;
KoiryecTBo NOTOKOB: HE MEHEE 8;
ba3oBas TakTOBas YacToTa nmpoueccopa: He Menee 1 I'T';
MaxcuManpHas TaKTOBas 4acToTa mpoieccopa: He MeHee 2,5 I'T;
Kam1-naMsts npoueccopa: He MeHee 6 MOair;
O6BeM YCTaHOBJICHHOM OMEPAaTHBHON MaMATH: He MeHee 8 I'6ar;
1 HoyT6yx O6BeM NOAAEPKUBACMOH ONEPATUBHON MaMATH (ISl BO3ZMOXHOCTH 3 1t 2 wr.

paciuvpenus): He MeHee 24 I'6aiir;

O6pem HakonuTens SSD: He meHee 240 I'6aiT;

Bpemsi aBTOHOMHOM paboTHI OT DaTapeH: He MeHee 6 9acoB;

Bec HOyTOYKa C YCTaHOBIEHHBIM “akkymynsTopoM: He 6onee 1,8 Kr;
BaemHuit untepgeiic USB crangapra e Hixke 3.0: He MEHee Tpex
CBOOOTHEBIX;

Bremnawnii uatepdeiic LAN (Mcnoss30BaHue IEPEXOTHUKOB HE
MPeayCMOTPEHO): HAIHYHE,;

Hanuuue moynei n untepdeiicos (MCnons308aHNe Nepexo/IHUKOB HE
npexycmoTpeno): VGA, HDMI;

Becripoponnas cask Wi-Fi: Hamraue ¢ moamepxkol crannapra IEEE
802.11n unu coBpeMEHHEE;




KoaudyecTBo eqUHML JJ1s1
o6eo6pasoBaTeTbHBIX

Kosm4ecTBo eIHHMI KA
o011e06pa3oBaTebHbIX

HanMeHOBaHue OpraHmM3alui, He o
Ne KpaTKne NpUMEPHBIE TEeXHHYIECKHE XapaKTEePHCTHKH OpraHu3alMM, ABJISAIOLUIAXCH
obopynoBaHus ABJIAIOIMNXCS
MAaJIOKOMILJIEKTHBLIMHA, €.
MAJIOKOMILJIEKTHbBIMH, €J.
H3M.
HN3M.
Web-kamepa: HaIHJHe,
Manunyisarop "MBIIb": HAINYHUE, =
IIpeaycTaHOBJIEHHAs OLEPALMOHHAA CUCTEMA € IPadUIecCKHM
TI0JTF30BATENIBCKIM UHTepdelicoM, obecrieunBaromas paboTy
PacHpOCTPaHEHHBIX 06Pa30BaTENbHEIX U OOMIECHCTEMHEIX
NPUIOXKEHUH: HAITHMYHE.
Tun ycrpoiicta: MOV (PyHKIMH IeYaTH, KOMMPOBAHKA,
CKaHMPOBaHMA);
dopmar Gymaru: He MeHee A4,
MY (upuHTED, P M - ’
2 I{BeTHOCTE: YepHO-OEIIBIN; 1 mrT. 1 mrT.

CKaHep, KOIHP)

TexHoNOTHA NEYaTH: JIa3cpHas
MakcuMmanbHoe paspemnenre nedaty: He Menee 1200x1200 Touex;
HUntepdeticsr: Wi-Fi, Ethernet (RJ-45), USB.




NMPOPNJILHBIA KOMILJIEKT OGOPY1OBAHMS

TABJIMIIA Ne2

KoauyecTBo exuHuL Qs

npodpuILHOrO KoanuécTBo eIMHAL JJIA
KOMILIEKTa NPOPHNABLHOTO
Ne L& LRI Kpa'nme NpUMepHbIE€ TEXHUYECKHE XapaKTepUCTUKH (06me06pa308aTeﬂbHLle OMILTCITA
OﬁopyHOBaHl‘lﬂ OpraHu3anuy, He (MaJIOKOMIIJIeKTHLIe
ABJIAIOWHECH oﬁmeoﬁpasosa"renbnue
MaJ'IOKOMHJ'leKTHblM), opralmsaunn), €. H3M.
€. U3M.
BA30OBAS (OBA3ATEJIBHAA YACTD)
EcrecTBEeHHOHAYYHAS] HANIPABJIEHHOCTh
O6eciieurBaeT BEIIOTHEHME 1a00paTOpHBIX paboT Ha ypoKax mo OMOIOIHH B
OCHOBHOJ HIKOJIE ¥ IPOEKTHO-UCCIIEI0BATENBCKOM AEATETBHOCTH YJaluXCs.
Kommnekranus: BecrpoBoaHOR MyIETHIATYHK 110 OHOIOTHH € 6-10
BCTPOEHHBIMH JaTYNKaAMM: :
JlaT4uK BIaXKHOCTH ¢ uanaszonoM uamepenus 0...100%
JlaTurK OCBEIEHHOCTH C AMAa30HOM U3MepeHus He yxe ueM ot 0 1o
180000 nx
Jarank pH ¢ auanasoHoM u3MepeHus He yxe dem ot 0 mo 14 pH
JlaT4MK TeMIIepaTyphl ¢ JUAlla30HOM M3MEPEeHHs He YiKe 4eM oT -20 1o
+140C
JlaT4uK 3IEKTPONPOBOUMOCTH C ANANIA30HAMU U3MEPEHHUS HE YXKe 4eM oT
Ladposas 1abopatopust | ), 50 MKCMT;pOT 0 10 2000 MxC; T 0 10 20000 s
L. o OHOJOTHH . 3 wr. 2 mT.
T JIaT4HK TEeMIIEPATYPhI OKPYXKAIONIEH Cpesibl C JHAna3oHOM M3MEPCHHUS HE

yxe geM ot -20 go +40

Akceccyapsl:

Ka6ens USB coenuHUTENbHBIY

3apsaHoe yCTpOMCTBO ¢ KabeneM miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

KpaTkoe pyKOBOJICTBO 10 IKCILTyaTanuy HudpoBoH 1abopaToprH
[udposas BuseoKaMepa ¢ METATUIMYECKUM IITATHBOM, pa3peliecHue He
menee 0,3 Mnukc

IMporpamMmHoe obecnieueHue

MeToaudeckue pekoMeHaanuy He MeHee 30 paboT

YnakgBka




KosuuyecTBO eqMHUL AJH

npopuILHOro KonuyecTBo eAMHHIL N5
KOMILICKTA npo¢uILHOro
Ne i TELGTOLTLEL KpaTlme MpUMepHBIE TeXHUYECKUE XaPAKTEPHUCTHUKH (oﬁmeoﬁpasosaTeJleble JOMILTENRTS
oﬁopynosanml OPraHu3aluH, He (MaJIOKOMIIJleKTHLle
SIBJIF IO Ecs odnreo6pazoBaTebLHbBIE
MAJIOKOMILJIEKTHBIM), OpraHU3ANMH), €. U3M.
e1. H3M.
Hamuvie pyccKOS3bIYHOTO CalTa IMOAACPIKKY, HATHINC BUCOPOJIUKOB.
O6ecmeunBaeT BHIIOJIHEHHAE 1a00paTOPHBIX padOT IO XMMHH Ha YPOKaxX B
OCHOBHOIf IITKOJIE H IIPOEKTHO-HCCIIEOBATENBCKOM AEATCIPHOCTH YIalMXCA.
Kommiekraums:
BecnpoBoaHON MyIbTHIATIHK II0 XUMHH C 4-Msi BCTPOCHHBIMU aTYAKaMHU:
Jatunk pH ¢ quanasonom u3MepeHus He yxe uem ot 0 no 14 pH
JTaTYMK BHICOKOM TeMIIepaTyphl (TEPMOIIAPHBIN) C IUANa30HOM H3MEPEHHS
He yxe yeM ot -100 go +900C
JIaTYMK 37EKTPONPOBOJUMOCTH C JUANa30HAMU U3MEPEHH HE YIKE 4E€M OT 0
10 200 MxCyM; ot 0 1o 2000 MxCwMm; ot 0 1o 20000 MxCm
JlaT4HK TeMIIEpaTyphl INIATHHOBAIA ¢ IMANA30HOM H3MEPEHHUS HE YiKe YCM
ot -30 go +120C
[Tudposas naboparopus
OtTaenbHBIE JAaTYUKH: 3 mIT. 2 mIT.

0 XMMHUHM (YUCHHIECKas)

JIaT4MK ONTUYECKON ITIOTHOCTH 525 HM
Axceccyapsl: &
KaGens USB coenuHATENbHBIH

3apsgHOe ycTpoicTBO ¢ Kabenem miniUSB

USB Anantep Bluetooth 4.1 Low Energy

KpaTkoe pyKoBOJICTBO IO IKCILTyaTallui LH(ppOBOH 1abopaTopun
Ha6op naGopaTopHOH OCHACTKH

ITporpaMMHOe 0b€ecTIeYeHUE

Mertoaudeckue pekoMenaanuu ve Mcaee 40 pabor

Hanvgvie pycCKOS3bITHOTO CAHTa IOAICPKKU

Hanmvuue BUACOPOIHKOB.




HaumeHoBanue
o0opydoBanus

KpaTKue NPHMEPHBIC TCXHUYECKHUE XaPAKTEPUCTHKHA

KoauyecTBo equnuu 1is
npoguIbLHOro
KOMILIEKTa
(o0ueobpa3zoBaTebHbIE
OpraHH3anuy, He
SIRJIAIOMINECS
MaJI0KOMILTEeKTHBIM),
efl. H3M.

KosmmdecTBo eIHHHI 1)IA
npoUILHOrO
KOMILIEKTA
(MaJIOKOMILJIEKTHBIE
obmeoOpasoBaTebHbIE
OpraHM3anuu), eA. H3M.

Hudposas nabopatopus
1o ¢pu3nKe
(yueHuueckas)

ObecrieunBaeT BBHIIOIHEHUE SKCIIEPUMEHTOB 10 TEMaM Kypca QU3HKH.
Komiuiexramus:

becnpoBoHON MyIbTHAATYHK IO QU3HKE ¢ 6-F0 BCTPOCHHBIMH JaTYHKAMHU:
HudpoBoit faT4NK TEMIIEPATYPHl ¢ AUANla30HOM U3MEPEHHS HE YIKE YeM OT -
20 mo 120C

udporoii naTyuk abCOMOTHOTO AABIECHUS C INANA30HOM U3MEPCHHS He
yxe gem ot 0 g0 500 xlla d

JlaT4uK MarHUTHOTO IOJI C JUANIa30HOM U3MepeHus He yke 9eM oT -80 10
80 MTn

JaTuuk HampsiKeHUs ¢ [Uara3oHaMy U3MEPEHHS HE YXKe YeM oT -2 1o +2B ;
oT -5 mo +5B; o1 -10 o +10B; or -15 o +15B

HaT4yuk Toka He yxke 4yem oT -1 10 +1A

JaTunk akcenepoMeTp ¢ MoKa3aTelsIMA He MeHee yeM: +2 g; +4 g; +8 g
OTtaenbHBIE yCTPOHCTRA:

USB ocnuinorpad He meHee 2 kaHaa, +/-100B

Akceccyapsl:

Kabenr, USB coequHUATENLHBIN

3apsaaHOe YCTpOHCTBO ¢ Kabenem miniUSB

USB ApanTtep Bluetooth 4.1 Low Energy

KOHCTpYKTOp IS IIPOBEIeHHs BKCIIEPUMEHTOB

Kpatkoe pykoBOACTBO NO 3KCIUTyaTanuy UG poBoH 1abopaTopuu
IIporpamMmmMHoOe oOecnieueHue

Metoguueckue pexkomeHaauuu (40 pabor)

Hannuue pyccKos3pI9HOTO caiTa HOQIEPKKI

Hayinune BUIEOPOIIMKOB.

3 mr.

2 IIT.

Komnn

I0TepHoe 060pyAoBaAHUE

4.

Hoytbyx

DopM-(haKTop: HOYTOYK;




HaumMeHoBaHuUe
000pyAOBAHHA

KpaTKne NMPHUMEPHBI¢ TEXHUIECKHE XapaAKTEePHCTHKH

Koaxd4yecTBO eAUHNI AJs
npoGUILHOI0
KOMILIEKTA
(obmeobpasoBarelibHbie
OpTaHHU3ALINK, HE
AABJISTIOLA ECH
MAJIOKOMIUIEKTHBIM),
€. U3M.

KoaudecTBO eAUHHT 1S
npoQgHILHOTe
KOMILIEKTa
(MaTOKOMILTEeKTHBIE
obureodpazoBaTe/bHbIE
OpPraHU3aNMM), €1, U3M.

JKecTkasi, HEOTKJII09aeMas K1aBHaTypa: HaJIu4ne;

Pycckas packiazika KIaBHATYpPBI: HAMIHUE,

JlnaroHans 3KpaHa: He Menee 15,6 HoHMOB;

Paspemenue skpana: He Menee 1920x1080 nukcenei;

KonmdecTBo sijiep Ipoueccopa: He MeHee 4;

Konu4ecTBo TIOTOKOB: HE MeHee §;

BazoBas TakTOBas YacToTa mpoueccopa: He Menee 1 I'T;
MakcHMasibHAs TAKTOBAs 4acTOTa mpoleccopa: He menee 2,5 I'Ty;
KamI-namMaTh mpolieccopa: He MeHee 6 MOaiT;

OGBeM YCTaHOBJICHHOM ONEPAaTHBHOM MaMSTH: HE MEHee 8 I"6aiit;
O6beM OAEPKUBAEMON ONEPATHBHON MaMATH (U1 BO3MOXHOCTH
pacupenus): He MeHee 24 I'Gair;

O6beM Hakonutens SSD: He meHee 240 I'0aliT;

Bpems aBTOHOMHOH paGoTsI 0T 6aTapen: He MeHee 6 4acos;

Bec HOYTOyKa ¢ yCTAHOBJICHHBIM aKKyMYJIATOPOM: He Gonee 1,8 xr;
Buewnuii uaTepdeiic USB crannapra He Huke 3.0: HE MEHeE TPEX
CBOOOJTHBIX;

Buemmnuii uatepdeiic LAN (MCronap30BaHKe IEPEXOTHUKOB He
NpeIyCMOTPEHO). HATMYHKE,;

~ <
Hannuve Moxysiei 1 HHTepecoB (MCIIONB30BaHNE IEPEXOHUKOB HE

npenycmorpeno): VGA, HDMI;

BecrnipoBoHas cBs3b Wi-Fi: Hammume ¢ IO/UICpKKOM CTaHNapTa IEEE

802.11n nau coBpeMeHHEE;

Web-kamepa: Hanu4He;

MaHuIyasTop "Ml HATHIHE;

TIpeycTaHOBIEHHAS ONEPALMOHHAS CHCTEMA C FPahUIECKUM
NOJIb30BATEECKHM unTepdeiicom, odecnednsaomas paboTy

paCﬂ]')OCTpaHeHHLIX 06p330BaTCJ'IBHBIX 4§ O6I]1€CI/ICTCMHBIX HpHJIO)KCHHﬁZ




(yueHHUECKas)

o,

JIaTaHK 37eKTPONPOBOMMOCTH C AUaNa30HaMU M3MEPEHHs He yxke 9eM oT 0
10 200 MxCwm; ot 0 10 2000 MxCwm; ot 0 1o 20000 MkCm

JlaTumK TEMIIEpaTyphl OKpYXKaIoIIeH cpebl ¢ TUaNa3oHoM H3MEPEHHS He
yxke gem ot -20 1o +40

Axceccyapsl:

KaGens USB coeiMHUTENBHBIM

3apsaHOE YCTPOMCTBO ¢ Kabenem miniUSB

USB Anantep Bluetooth 4.1 Low Energy

Kpatkoe pyKOBOJCTBO IO SKCILTyaTaluy u¢poBoi sabopaTtopun

[ KoJsimuecTBO equuull 111
npoduasHoro Koau4yecTBO eJMHHAL 105
KOMILJIEKTAa npohuUILHOIO
Ne e KpaTKne MPUMEPHBIC TEXHUYECKHE XapaKTepHUCTHUKH (06]1(806pa30BaTeJ'leble KOMILICKTA
o6opynoBaHusd OpraHM3alyu, He (MaTOKOMILIEKTHBIE
ABJIAIOLIMECST obueodpasoBaTeNbHbIE
MAJIOKOMILIEKTHBIM), OpraHu3amnum), ei. uim.
€. H3M.
- HaJIT4Me.
T ycrpoiictea: MO®Y (QyHKUMH eYaTH, KOIUPOBAHMSA, CKAHUPOBAHUS),
®dopmar 6ymary: He MeHee A4;
5 M®YV (npuntep, ckanep, | IBeTHOCTB: YepHO-OENBIN, i { mr
' KOnMp) TexHonorus nedyaTy: 1asepHas : '
MaxkcumansHoe paspewienye rneyatu: He Menee 1200x1200 Toyek;
Untepdeticer: Wi-Fi, Ethernet (RJ-45), USB.
JOINOJHHUTEJBHOE OBOPYJOBAHUE
EcTrecTBeHHOHAY4YHAasl HANPABJIEHHOCTH
OGecrieqrBaeT BHIIOMHEHHE 1a00paTOPHBIX PaboT Ha ypokax IIo 6Monoruy B
OCHOBHOM IIKOJIE ¥ IPOEKTHO-UCCIIE0BATENBCKOM AEATEBHOCTH YIalMXCs.
KoMmnexranus: BecripoBoqHOM MyIbTHIATYHK 110 OHOIOTHH € 6-10
BCTPOCHHBIMH JAaTYMKAMH:
JlaTuMK BraxKHOCTH ¢ quamna3oHoM n3mepenns 0...100%
JIaT4MK OCBEMIEHHOCTH C AHANIa30HOM U3MEpEHHs He yxe 4eM oT O 10
180000 nx
Hatuux pH ¢ nuanazonoM u3Mepenus He yxe e ot 0 mo 14 pH
Lludposas naboparopus | J[aT4mk TeMrepaTypsl ¢ JUANa30HOM H3MEPEHHS He Yxke 4eM oT -20 1o
1. 1o 01oIorNH +140C 1 mT. 1 mT.




No

HanMeHoBanue
000py0BAHUA

KpaTkue NpHMepHbi¢ TeXHUYECKHE XapaKTePHCTHKH

KoauuecTBo eJHHHL nH
npodpUILHOIO0
KOMIIJIEKTA
(o6meodpa3oBareibHbIE
OpraHU3aUMH, He

KoaudecTBo e1HHHI 1A
npodHUILHOTO
KOMILIEKTA
(Mam')lcomrmelcmue

ABJAIOIIHECH of1eo0pasoBaTelbHbIE
MAJOKOMILIEKTHBIM), OpraHu3aluM), ea. H3M.
e/l. W3M.

Lludpoas BUIEOKAMEPa C METAUIHICCKIM ITATHBOM, PA3PEHICHHE He
meHee 0,3 MIuKe

TIporpamMMmHOe 00€eCTICHCHHE

MeToqudeckue pekoMeHnanuy ae Menee 30 pabot

YmakoBka

Hasrune pycCKOS3BIYHOTO CaiTa HOUIEPIKKH, HAIMIHCE BUACOPOITHKOB.

Ludposas nabopaTopus
[0 XMMHH (ydeHHdecKas) -

ObeceunBaeT BHITIONHEHNE Ta60paTOPHBIX paboT 10 XMMKH Ha YPOKaX B

OCHOBHOM IIKOJIE U HpOCKTHO-I/ICCJIe,IIOBaTeHLCKOf/'I NEATENHHOCTH y4aluxcCd.

Kommexranus:

BecrpoBOIHON MYIbTHAATYHK 10 XUMHH C 4-Ms1 BCTpOCHHBIMH JTaTINKAMH.
Jatuux pH ¢ MaNa3oHOM H3MEPEHHUS HE YXKE 1EM OT 0 mo 14 pH

JlaT4uK BBICOKOM TeMIIepaTyphI (TepMOTapHBIH) C HANA30HOM M3MEPEHNS
He yxe geMm oT -100 zo +900C

JIaT4MK 3eKTPOIPOBOIMMOCTH C AUANa30HAMI H3MEPEHIS HE YKE gyem ot 0
710 200 MxCw; ot 0 mo 2000 MxCw; oT 0 o 20000 MkCm

JlaT4yK TeMIEPATypPhl INIATHHOBBIH ¢ AMATIa30HOM M3MEPCHUA HE yKe 4eM
ot -30 mo +120C

OtOenbHBIE NATYHKH:

JlaT4uK ONTUYECKOM IUIOTHOCTH 525 uM

Axceccyaphl: ot

Ka6enp USB coeMHUTENBHBIN

3apsIHOE YCTPOMCTBO ¢ KabeneM miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

Kpatkoe pyKOBOZICTBO IO 3KCILTyaTalllH ¢ poBoii 1abopaToOpuH

HaGop 1a60paTopHON OCHACTKH

I[IporpaMmMHOE 00€eCTICHCHHE

MeTouaecKue peKOMEH/IalluN He MeHee 40 pabort

Hanuaue pyccKOsI3EIUHOTO CalTa IIOIEPKKH

1 wrr.

1 mT.




HaumenoBauue
000py/I0BaAHMSA

KpaTKne NPHMEPHBI€ TEXHUYECKHNE XaPaKTePUCTHKH

KosnyecTBO eqUHHLL AJISL
npoGUILHOTO
KOMILIEKTA
(o6ureo6pazoraTeLHbIe
OpraHHM3alHuy, He
sIBNSIOIIMECS
MAaJIOKOMILJIEKTHBIM),
ell. U3M.

KoauvecTBO efMHAL 115
npopuILHOIO
KOMILIEKTA
(MaTOKOMILIEKTHBIE
ofmeodpa3oBaTenbHbIE
OpraHH3alMH), €. H3M.

Hamuune BUACOPOJHKOB.

udporas nabopaTopus
1o Qpu3uKe
(y9eHHUYECKas)

O6ecrieynBaeT BHUIOIHEHUE SKCIIEPUMEHTOB [10 TeMaM Kypca QU3HKH.
Komnnexranus:

BecnpoBOAHON MYIBTHAATUHK IO QU3UKE C 6-10 BCTPOCHHBIMHU JaTYHKaMH:
[u¢poBoii TaTIMK TeMIepaTyphl C IUAIa30HOM H3MEPCHUS HE YiKe YeM OT -
20 no 120C

LIu¢poBo#i maT9uK abCOTIOTHOIO JaBIECHHUS C AHANAa30HOM H3MEPEHHS He
yxke geM oT 0 1o 500 klla .

JIaT4MK MATHUTHOTO II0Jist C AUATIA30HOM M3MEpEHHUs He yxe ueM oT -80 1o
80 MTn

JlaTYMK HAIPSOHKEHWS ¢ IUana30HaMi H3MEpEHHA He yXKe 4eM OT -2 Jio +2B ;
oT -5 go +5B; ot -10 go +10B; ot -15 mo +15B

JlaT4ymK TOKa He yXe 4eM oT -1 1o +1A

JlaT4mK aKcenepoMeTp ¢ IMoKa3aTensiMi He MeHee yeM: £2 g; +4 g, +8 g
OTaenbHBIE YCTPOICTBA:

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

Axceccyaphl:

Ka6ens USB coennHUTENBHBIH

3apsiHOE YCTpOHCTBO ¢ KabeneM miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KOHCTPYKTOp JUIA IIPOBEICHHAA SKCIEPUMEHTOB

Kparkoe pykOBOICTBO II0 3KCIUTyaTainu uidpoBoii naboparopuu
[TporpamMmHOE 0becnieueHe

Meromuueckne pekomenaanuu (40 pador)

Hann4aure pycCKOA3BIMHOTO CaiiTa NOAAEPKKU

Hanuune BHIEOPOIHKOB.

1 murr.

1 T,

udpposas nabopaTtopus
110 GU3HONOTUH

O6eceynBaeT MPOBEACHUE UCCIECTOBAHMA 110 QYHKIIMOHUPOBAHHIO
yenoBedeckoro opranusma. Komnnekrauys: becnpoBogHoN MyIbTHAATINK

1 mrT.

1 mir.




HauMeHoOBaHUE
obopynoBanns

KpaTKne OPpUMEPHBLIC TEXHHICCKME XapaKTCPUCTUKH

KoanuecTBo eauHuy Ajis
npopuIbLHOTO
KOMILIEKTA
(o0meobpa3zoBaTeiiLHbIE
OpraHHM3alHM, He
ABJIAIOIUEC
MAaJIOKOMILJIEKTHBLIM),
€/l. U3M.

KosuyecTBO eTUHUI JIJIs1
NnpopUILHOIO
KOMILIEKTa
(MaTOKOMILIEKTHbIE
ob6meo6pazoBaTebHBIE
OpraHM3anMu), ei. H3M.

(mpodUIBEHEIH YPOBEHB)

10 (pU3MONOTHH € 5-10 BCTPOCHHBIMU JAaTYMKaMu: J[aTuuK apTepruaIbHOTO
nasieHus (0...250 MM prT. cT.)

Jatunk mynbca ¢ AMana3oHoM u3MepeHus He yxke deM oT 30 mo 200 yu/Mun
Jaruuk TeMnepaTypsl Tea ¢ AUana30HOM U3MEPEHHs He yXKe UeM oT +25 1o

+40C

JlaTuuK 4acTOTHI ABIXaHUSA C JUANIA30HOM M3MEpPEHUs He yxe 4eM oT 0 1o
100 uuxnoB/MHUH

JaTuuk yckopeHus ¢ nokasarensmu £2 g; +4 g; +8 g

OtaenbHBIE YCTPOHCTBA:

Harunk OKI' ¢ ananazonom uzMepeHus He yke 9em ot -300 mo +300 mMB)
Harauk pH ¢ quanazonom usmepenus He yxe yeM ot 0 go 14 pH
JaTunk cuiiomMep ¢ [uanazoHoOM H3MepeHus He yxke yeM oT -40 no 40 H
JlaTyuK OCBENMEHHOCTH ¢ AUANa30HOM U3MepeHNs He yxe 9eM oT 0 1o
180000 nx

Axceccyapsl:

Kabenr USB coeannutensHbIi

3apsiiHOe yCTpoiicTBO ¢ kabeneMm miniUSB

USB Apantep Bluetooth 4.1 Low Energy

Konctpykrop ans npoBeieHus SKCIEPIMEHTOB

Kparkoe pykoBOICTBO 10 SKCIpTyaTannu mudpoBoi nabopaTopuu
ITporpammuoe obecneueHue

Metoauueckue pekoMenaanuu He MeHee 20 pabot

Hanvume pycckos3pIYHOTO caiiTa MOAAEPKKI

Hanuuaue BHOEOpOIHKOB.

[udporas naboparopus
I10 3KOJIOTUH

Ob6ecrieqnBaet MpoBeaeHNe yIeOHOTr0 HKOJIOTHIECKOI0 MOHUTOPHHTA
UHCTpYMEHTanbHbIMH MeTogamMu. HaGop npuMeHnsercs npu u3ydeHun
9KOJIOTMH, OMONOTHH, XUMHUH, TeoTpaduu U IPUPOJOBEICHHS, a TAKKE IS

HHINBHUAYAIBHBIX UCCIICAOBAHUA U HpOCKTHOﬁ HEATCNIBHOCTH INKOJIBHHUKOB.

1 mT.

1 mrr.




Hanmenopanue
060pynoBAHNS

KpaTkne npAMepHbIC TEXHUIECKHE XaPaAKTEPUCTHKA

KonnvecTBo eIMHHLL A1
npopUILHOro
KOMILTCKTA
(o0meo0pasoBarellbHbIE
OpraHU3alIMHK, He
ABNAIOIINECH
MaJ0KOMIUIEKTHLIM),
e/l. H3M.

KoanuecTBO eAUHHUIL 151
npo¢pUILHOTO
KOMILIEKTA
(MAJIOKOMILIEKTHBIE
o061 eodpazoBaTeIbHbIE
OpraHU3alun), e1. N3M.

Kommuexranus: becnpoBoIHON MyIBTHAATIYHK 10 SKOJIIOTHICCKOMY
MOHHTOPHHI'Y C 8-10 BCTPOCHHBIMM JaTYNKaMHU:

JIaTuMK HUTPAT-HOHOB

JlaTyuK XJIOpUA-HOHOB

Jartuux pH ¢ quana3oHoM U3MEPEHHs HE YKe HeM OT 0 no 14 pH

JIaT9uK BIXKHOCTH ¢ IMaNa3oHOM U3MEpeHUA 0...100%

JIaT4¥K OCBENIEHHOCTH C AMAa30HOM H3MEPEHHUs HE YIKE 4eM OT 0 mo
180000 nx

JlaTuMK TeMIepaTyphl ¢ HaNa30HOM U3MEPCHHUSA HE YKE €M OT -20 o
+140C

JIaT4HK 3EKTPOIPOBOIMMOCTH € AUANAa30HAMY U3MEPCHIS HE yoKE UCM or 0
10 200 MxCw; ot 0 m0 2000 MxCwm; ot 0 10 20000 MxCMm

JlaT4yK TeMTepaTyphl OKPYKarollei Cpefibl ¢ A1ana3soHoM N3MEPCHILT HE
yxe gem ot -20 mo +50C

OtaenpHBIE JATYNKU:

JlaTunk 3ByKa ¢ QyHKIHeH HHTETPUPOBAHMUS C IUATIA30HOM H3MEPCHIA

| qacToT He Menee gyeM oT 50 T'y no 8 kI

JlaTyrK BIAXKHOCTH IOYBEI C UAIIA30HOM H3MEPCHIA HE yiKe HEM OT 0 no
500/0 e

JlaTuMK KHCIOPOJa C JUana30HOM H3MEPCHHS OT 0 mo 100%

JIaTYMK ONTHYECKOH IUIOTHOCTH 525 BM

JlaT4MK ONTUYECKOM TIIOTHOCTH 470 BM

JlaTunK TypOUAMMETp C IMANa30HOM M3MEPCHUA HE YKE HEM OT 0 mo 200
NTU

JIaTaHK OKUCH YIJIEPONIa ¢ AMAlla30HOM M3MEPEHHA HE YKE HEM OT 0 mo 1000
ppm

Axcetcyaphr:

Ka6ens USB coeqWHUTENBHBIH (2 IUT.)




HaumeHoOBaHMne
000opynoBaHRA

Kpancne NPUMEPHBbIC TEXHHYECKHE XapaKTepHCTHKH

KosnuecTBO eauHHI AJIS
npoguILHOro
KOMILIEKTA
(obureoOpazoBaTeiLHbIE
OpraHH3aLMH, He
ABJAsSIOLMeCs
MAJIOKOMILIEKTHBIM),
ell. M3M.

KosmyecTBO eAHHAT A5
ApPopHILHOrO
KOMILICKTA
(MaNOKOMILJIEKTHbIE
ob61meo0pasoBaTeNbHLIE
OpraHHM3alHM), ¢i. U3M.

3apsHOe ycTpoicTBo ¢ kabenem miniUSB g
USB Ananrep Bluetooth 4.1 Low Energy '
CrepXeHb IS 3aKpEIUICHH JaT9MKOB B LITATHBE

Kparkoe pyKOBOZCTBO 10 3KCILTyaTaluH HuppoBoit naboparopun
[TporpaMMHOE obecnieyeHne

Meroauueckue pekoMeHaanuy He mexnee 20 pador

YnakoBka )

Hanuuue pycCKOs3bIMHOTO CaiTa MOJIEPKKH, HAIHYUE BUICOPOIHUKOB.

Muxkpockoll b poBoi

Tum Mukpockomna: 6uoIorH4ecKun

Hacamka MUKpOCKOIIa: MOHOKYJIIPHAS
Hasnavenwue: n1abopaTopHBIA

Meron MccreIoOBaHus: CBETIIOE T0JIE
Marepuan OITHKU: ONTHYECKOE CTEKIIO
VBenudeHue MUKpPOCKOIa, kpat: 64 — 1280
Oxynsaper: WF16x

OO6beKkTUBHL: 4%, 10X, 40xs (IOANPY>KHUHEHHBIH)
PeponbBepHas rojoBKa: Ha 3 OOLEKTHBA

Tu mOACBETKH: 3€pKaI0 WM CBETOIUON
PacmonosxeHue TIOJCBETKI: BEPXHs W HIKHISA
Marepuan Kopiyca: METaT -

IpenMerHBIH cTONHK, MM: 90

Hcrounuk nutanus: 220 B/50 I'u

Ypcmo Meramukcenei: |

1 mT.

1 mT.

Ha6op OI'D o xuMuu

B nabop BXoaaT Bechl 1abopaTopHEIE 31ekTpoHHble 200 I, CiMpTOBKa
nabopaTopHas, BOPOHKA KOHMYECKasl, AII0YKa CTEKIAHHAs, podupka I1X-
14 (10 mTyK), cTakaH BeicoKuii ¢ HocukoM BH-50 ¢ MeTkoii (2 mtykn),
LITHHAD H3MEPUTETbHBIH 2-50-2 (CTEKIHHEIH, ¢ IPUTEPTOH KPHILKOH),
LITATHB JUIsA Ipo6upok Ha 10 rHé3n, 3aKMM IPOOMPOYHBIH, MINATeNb-

1 mrr.

1 m.




HaumMenoBanue
obopyaoBaHust

KpaTkue npuMepHble TeXHHYECKME XAPAKTEPHCTHKH

KosuuecTBo eyl ns
npodUIBHOTO
KOMILJIEKTa
(obweobpaszoBaTeibHbIE
OpraHHM3alHH|, He
ABSIIOMINECH
MAJOKOMILIEKTHBIM),
ell. U3M.

KonudyecTBo exMHMI 1A
npoduniabHOro
KOMILIEKTA
(MaOKOMILIEKTHBIE
ofweodpasoBaTelbHbIE
OpraHM3anuu), el. H3M.

noxedka (3 mryku), Habop GIaKoHOB A XPAHEHHS PACTBOPOB H°
peakTuBoB (00beM ¢urakona 100 M1 - 5 KOMIUIEKTOB 110 6 IITYK, 00beM
¢maxona 30 mir - 10 KOMIUIEKTOB IO 6 MITYK), LHJIMHIP U3MEPUTENBHBIH C
HocukoM 1-500 (2 mrtyku), ctakan Beicokuit 500 mi (3 mtykn), Habop
epIeii I MBIThSI IOCYIBI (€pII JUII MBITBS IIPOOUPOK - 3 IITYKH, epil AT
MBITBS KOJO - 3 mTyKM), Xanat Oesnblid X/0 (2 ITyK), NepYaTKy pe3UHOBEIE
XAMHYECKHE CTOMKHE (2 IUTYKM), OUKHK 3aMUTHEIE, QHIBTPH OyMaXkHbIE
(100 wtyk), roproyee pia cnuptorok (0,33 ).

B coctaB HabOp BXOAAT PEaKTUBEI: AITFOMUHHUH, JKEIIE30, COJITHAS KHCIIOTa,
MCTUIOpaHX, heHondTaIenH, aMMHaK, IIEPOKCUA BOJOPOJA, HUTPAT
cepebpa u Ipyrue; B 00IIEeH CI0XKHOCTH - 44 pa3HyYHbBIX BEILECTB,
HCIIOJIB3YEMBIX UL COCTABJICHUSA KOMIUIEKTOB PEaKTUBOB [P IPOBEICHUH
3K3aMEHAIIMOHHBIX 3KCIIEPHMEHTOB IO KYPCY IIKONBHON XMMHMH.

VYuebnas nabopatopus
MO HEHPOTEXHOJIOT U

B cocraB BxoasT:

Cencop Tun 1 e MeHee 1 mT., 06eCIEYNBAET BO3MOKHOCTH PETHCTPAIIH
CHTHaJIa 3IEKTPUYECKOH aKTUBHOCTH MBI (3JIEKTpOMHUOrpaMMel, OMI').
Perucrpanus momkHa oCymecTBIs€TCs HEHHBA3UBHO, CYyXHUMH 3NIEKTPOLAMH.

I Bo3aM0O>KHOCTBIO KpEIUVICHHUSA K PYKE 9CIJIOBEKA, YTO XOJIKHO AaBaThb

BO3MOXHOCTb PETHCTPUPOBATDH JIEKTPUUYECKYIO AKTUBHOCTH MBIIIIBI B
o01acTH, Hax KOTOPOH pacnondraercs Kpemienue. [Ipu HanpsHKeHnn
MBIIIIIBI JOJDKHA OBITH 00ecnedeHa BO3SMOKHOCTh HaOII0ICHHS] TyYHOCTH
curHana (t.e. npucyrcreue OMI'), npu paccinabIeHMH MBIIILEL - €€
OTCYTCTBHE.

Cencop Tun 2 He meHee 1 1IT., 06eCIICYHBACT BO3MOKHOCTh PETHCTPAITHH
curHana goromnerusMorpammsl (PIIIN) onTHUecKHM ITyTeM, 3a CHET
H3MEHEHHUS OTPAXCHHOTO OT KPOBCHOCHBIX COCYIOB CBETa, 00BbEM KOTOPBIX
H3MEHAETCA O] BO3ACHCTBHEM TyNBECOBOM BOMHBEL. CEHCOp N0JKEH OBITH
o0ecIreueH BO3MOXHOCTBIO KPEIUIEHH K ITOIyUIeYKe NaIbLa YeI0BeKa.

1 miT.

I mrr.




HaumeHnosanue
000pyI0BAHUS

KpaTkne npyMepHble TEXHHYCCKHE XaPAKTEPHCTHKH

KonuvecTBo egunnn gas
npoguIALHOTO
KOMIUIEKTA
(0dweo0pa3oBaTelibHbIE
OpraHM3alNu, He
SIBJAIOIHECH
MAaJIOKOMILJIEKTHBIM),
e/l. U3M.

—

KoaudecTBo eAHHUI IS
npopuJILHOrO
koMiuiekTa
(MAIOKOMILIEKTHEBIE
o6meobpasoBaTenbHbIE
OpraHM3aluM), e1. H3M.

Cencop Tun 3 He MeHee 1 1T., 00€CTIEYHBAET BO3SMOXHOCTh: PETHCTPalliH
curHana exrpokaparorpammsl (OKI') He MHBA3UBHEIM CIIOCOGOM;
peructpaunu I, II u III oTBeneHNH; TOAKIIOYCHHS STEKTPOAOB K CEHCOPY €
[IOMOIIBIO COSAUHUTENBHBIX IIPOBONOB, 060pysoBaHHBIX TouchProof
pa3beMaMHu.

Cencop Tum 4 He MeHee 1 T. 06eCnEYMBAET BO3MOXKHOCTE: PETUCTPAIlUH
cursana KoxHo-ranbBagudeckoi peakiun (KI'P), perucrpalius KOTOporo
OCYILECTRISETCS HA MIOCTOSHHOM TOKE; IOAKIIOYCHHA K TEy YeNoBeKa ¢
HOMOIIBIO CYXHX 3JIEKTPOIOB, IIOJKITIOYEHHE KOTOPBIX K CEHCOPY
ocyiecTisiercs ¢ momoinsio TouchProof passeMos.

Cencop Tumn 5 He MeHee 1 mT., 0becriednBaeT BO3MOXKHOCTb: PETUCTPAlUK
CHTHANA 3IeKTPUYECKOH akTHBHOCTH Mo3ra (301) ¢ moMombio Cyxux
HEHHBA3HBHBIX DJIEKTPOJIOB; PErHCTPAIMH IEKTPHIECKOH aKTHBHOCTH
PasHBIX H0Jeil MO3ra; HOAKIIOYEHHS JIEKTPOIOB K CEHCOPY € NOMOIIBIO
COEIMHUTEILHBIX IIPOBOIOB, 060pynoBanHbIX TouchProof passemamu;
3aKpeIUieHHs ANIEKTPO/IOB Ha [IOBEPXHOCTH TONOBEI.

Cencop Tum 6 He MeHee 1 WT., 00€CTIEYNBAET BO3MOKHOCTE: PETUCTPALMN
cHTHana KoneOanus rpyaHoi knetku (CeHcop ObIXaHKA); OpeneTeHn]
YacTOTH! JbIXaHUS.

VeTpoitcTBo A c60pa HaHHBIX OT CEHCOPOB H NEpeaady Ha IIePCOHANbHBbINH

KOMIIBIOTEP 00€CIeYNBAET BO3MOXKHOCTE COOPa JAHHBIX OT MOJKIIOYECHHBIX
K HEMY CEHCOPOB U OTIIPaBKy noyrydeHHbIX Jannbix Ha I1K. Iloxkmrogenne
uenTpansHoro moayis K 1K ¢ nomompro USB-kabens. LleHTpanbHbIHA
MOJYIIb IMEeeT He MeHee | IIT,: raibBaHuuecKylo u3oymnuko ot 11K,
LleHTpanbHbIi MOAYIE 00ECIIEUNBAET BOSMOXKHOCTH OTHOBPEMEHHOIO
MOAKITIOUYEHHs BILUIOTH 110 4 cencopoB. Kaxapii u3 Bxonos LleHTpansHoro
MOJIY/s HMEET rajlbBaHMYECKYIO0 30O (00eCTIeueHne MEXKAHATIBHOM
rajgpBaHUYIecKoi n3onsanun). [loaxmouenne ceHcopos K LienTpaibHoMy




HaumenoBanne
oGopynoBaHus

KpaTKne IpUMeEPHbI¢ TEXHHYECKHE XapaAKTePHCTHKH

KonnyecTBo euHKN JJIH
npoPUIBLHOIO
KOMIUIEKTA
(o011e00pa3oBaTebLHbIE
OpraHM3aluy, He
SIBNSITOLI{AECS
MAJIOKOMIJIEKTHBIM),
e/l. M3M.

KonnvecTBo exMHAL ANA
npopUIEHOr0
KOMIL1EKTA
(MaNoKOMILIEKTHBIE
o0meo6pazopaTeTbHbIE
OpraHH3anuHM), €. M3M.

MO/LYJIIO OCYTIECTBIAETCS C IOMOLIBIO CIIENHAIM3MPOBAHHBIX Pa3heMOB
tuna LEMO, obecrieyrBaomyx MpaBHIbHOCTE MOAKIIOYEHH pa3beMa i
CHHKAIOIIUX PUCK CITyJalHOTO KacaHHsA pa3beMOB TOKOIPOBOASIIHX
JacTel, a Takke 00eCIIeYMBAONINX 3aIIUTY OT HECAHKIIMOHUPOBAHHOTO
[IOIKIFOYEHHS K IIPOM3BOIBHBIM YCTPOHCTBAM.

Monyns «KHomnkay He MeHee 1 mT., 0becednBacT BO3SMOXHOCTD: Pa3METKH
PETUCTPUPYEMBIX CUTHAIIOB M 0TMeYaTh He MEHEE 3-X Pa3NUYHbIX KaTerOpun
COCTOSHUH. ’

YcTpoiicTBO, BXOAMILIEE B COCTAB J1a60paTOpHH, JOKHO 00eCTIeYHBaTh
BO3MOXHOCTb PETHCTPAlH apTEPUAIBLHOIO JaBICHHU.

[Mporpammuoe obecneyenue (nanee - [10). JlomkHo obecrieunBarb
BU3YAIH3AIHIO 1 00pab0TKy PErMCTPHPYEMBIX CUTHAIIOB.

I'aBHOE OKHO MPOTPaMMBI JOIDKHO COCTOATH M3 BKIAOK, KOXKAas U3
KOTOPHIX CONEPKUT HAGOP rpadKOB, HEOOXOMUMEIX UL OTOOPAKEHHS
TpebyeMoit HHPOPMAIIHH.

JIoIKHA UMEThCs BKNAKA sl OTHOBPEMEHHOT0 POCMOTPa CUIHAJIA CO
BCEX CEHCOPOB, OHOBPEMEHHO NOIKITIOUEHHBIX K LIeHTpansHOMY MOAYIIIO.
D10 06eCIeYUBAET BO3MOKHOCTH MHOTOKAHATHHOTO (IOIUIpapuIecKoro)
pexumMa paboThl YCTPOHCTBA.

Taroke TONKHE MMEThCS BKIAAKH TS BU3YaJIM3al[iM CHTHAJIOB OT CEHCOPOB
BMI, @I, OKI', KI'P, D3I, ceHcopa qpixaHMsl, KHOIKH; a TAKXKE
TPOM3BOJHBIX TPAa(HKOR, HA KOTOPHIX BU3YaJIH3HPYIOTCS cen(pUIHbIE 171
TOTO WJIM VHOTO CUTHAJIa BEIMYMHEL

1O 1omXHO JAaBaTh BO3MOKHOCTh BU3yallH3allMi U 00pabOTKH
PETHCTPUPYEMBIX CUTHAJIOB, @ HMEHHO!

- OMI': Bu3yanM3allysi CUrHaja, CIIeKTP CUTHAaJIa, aMILIMTYIHELA TPUITED

- ®IIT": BU3yanu3aiys CHIHAJA, CIIEKTPa CUrHANA, TAXOrPaMMBL, FpaguK
MyJ1bCa




HaumeHoBaHHe
oGopynoBanus

KpaTkue npuMepHbIe TeXHHYeCKHE XapaKTePUCTUKH

Konnyecrpo equnnn ais
NPoPHIABLHOTO
KOMIJIEKTA
(ob1eobpa3zoBarebHbIE
OpraHu3anny, He
SIRJISIIOIHeCsT
MaJIOKOMIJIEKTHBIM),
ell. 3M.

KosuvecTBo elHHHI JN5
npopuILHOTO
‘KOMILIEKTa
(Ma10KOMILIEKTHBIE
o6uieobpa3oBarenbHbIe
OPTraHM3aIlHH), €. H3M.

- OKT': Bu3yanusanus curHaia, TaxorpaMMel, rpauk myiasca .

- KI'P: Busyanu3anus curiaina '

- O0TI': Bu3yanusaiys CUTHaJa, CIEKTP CHTHaJIa, aMIUTHTY/1a alk(ha-puTM™a,
aMIUTATYAa Oera-puT™a.

- CeHCOp ABIXaHUS: BU3YAIM3aIisI CUTHAIIA,

- Knomnka: Bu3yanusanms curaanga pasMeTKu

ITO nomwKHO UMETh BO3MOMKHOCTH KAaCTOMU3aLMK U HacTpoku 110 ans

3¢ dexTuBHOrO 0TOOpaXKeHUs TPahHKOB: HACTPOIKA 1IBETa, BHIOOD
HapaMETPOB JUIS aHANTN3a, BEIOOp 0TOOpaXkaeMBIX IPa(uKOB,
MacmTabupopanue rpadukos. I10 10mKHO MMETh BO3MOXKHOCTD 3aIIUCH M
BOCIIPOU3BE/ICHUS PETUCTPHPYEMBIX CHTHAJIOB.

Bo3MoxHOCTE HACTPOIKH MapaMeTpOB GUIIBTPALKH CHTHANA ¢ IIOMOIIBIO
¢uIBTpa HIKHUX YacTOT, QIIBTPA BRICOKHX YACTOT, II0JIOCOBOTO QHIBTPA,
PEXEKTOPHOTO PHIIBTPA.

C nenero ynoOCTBa aHalIn3a CUTHaNA, JOJKHA UMEThCS BO3MOXHOCTD
3allMCH PETMCTPUPYEMBIX CUTHANIOB B (aiil, ¢ nocueayomieit
BO3MOXXHOCTBIO HX IIOCIIEAYIOLIET0 BOCIIPOM3BeIcHH B JaHHOM 110
(MMHUTHPY PETUCTPALMIO CHTHAJIA B PEXKHUME PEeabHOI'O BpEMEHH ).

B cocrase: MeToauyecKkre MaTepHAaNbl Ui YIUTENS H 00yJalomuxcs,
OIMCaHHUE MOAKITIOYEHHS CEHCOPOB JIAOOPAaTOPHH, HHCTPYKITHH 110
ucrons3osanuio 110, onucanne n1a60paTOPHBIX M IPAKTHYECKHX PaboT,
KOTOpPO€ B TOM YHCJIE COAEPKHUT NPE3EHTALMOHHEIE MATEPHATEL.
YnakoBka/KopoOka 1abopaTopHuH DOJDKHA 00ecieynBarh yA0OHOE XpaHEHHE
U COAEPXKATh NOACKA3KHU /UL PacllOIOXEHUs CEHCOPOB U YCTPOKCTB
nabopaTopuH Ui yIOOHOTO HCIIOIb30BaHUS MPENOAABATENIMU U
00yJarOIIMMHUCH.

TexHnomornueckas HalpaBJCHHOCTDH

9.

[ Obpa3oBaTenbHEIH

| PoboroTexHHueCKHi HabOp NpeIHa3HAYEH JUI M3YYEHHUS] OCHOB

1 1.

1 mrr.




HaumeHnoBaHne
000pyI0OBaAHHA

KpaTkne npuMepHbIe TeXHHYeCKHE XapaKTePUCTHKH

Kosn4ecTBo eqMHH L J1JIA
npoPUIBHOT0
KOMILIEKTA
(o6meobpa3zoBareibLHbIE
OpraHH3alHu, He
ABJIAIOIAECS
MAaJIOKOMILIEKTHBIM),
ell. u3M.

KoaudyecTBO equHHI 1715
NpoQuILHOro
KOMILJICKTA
(MAJTOKOMILJIEKTHbIE
o6mmeo6pazoBaTeTbHbLIE
OpraHM3alHuu), el. U3M.

KOHCTPYKTOP JJIS
MPaKTHKH O6J10YHOTO
NPOrPaMMHPOBAHHUS C
KOMILUIEKTOM JIaTYHKOB

POOOTOTEXHHKH, NETAIEH, Y3II0B U MEXAHM3MOB, HEOOXOIUMBIX Ui
CO3JaHUS PODOTOTECXHUIECKUX YCTPOHCTB. \

Habop npencraBnsieT co60i KOMITIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COCIVHUTENBHBIX 3JJEMEHTOB M IEKTPOTEXHUUECKUX KOMIIOHEHTOB.
Habop nosBoirier cobupats (M IporpaMMHpOBaTh COOMpaeMble MOJEINH), U3
3JIEMEHTOB BXOMSINHUX B €70 COCTAB, MOJIEIM MEXaTPOHHBIX U
POOOTOTEXHUYECKUX YCTPOHCTB ¢ aBTOMAaTHU3HPOBAHHBIM YIIPaBJIEHHEM, B
TOM YHCIIEe HA KOTIECHOM XO[y, & TaK )Ke KOHCTPYKIHi, OCHOBAHHBIX Ha
MCNONBb30BaHUH Nepenad (B TOM UHMCiIe YEPBAYHBIX ¥ 3yO4aThiX), a TaK XKe
pBIYaroB.

CBETONMOIHBINA MAaTPU4HBIM AUCILIEH ¢ 0€T0¥ MOACBETKOM Ha KOHTpOJIIEpe
KonudecTBo NOpTOB BBOAA/BEIBOAA HA KOHTPOJUIEpE HE MEHEE 6
KonnyectBo kHONOK He MeHee 4

(OOIee KOMUYIECTBO 3MEMEHTOB: He MeHe 520 IIT., B TOM 4HMCIIE:

1) nporpaMMmupyemsIit 6J10K ynpaBiIeHUsA, KOTOPBIH MOXET paboTaTh
ABTOHOMHO U B [IOTOKOBOM PEXHME;

2) CEpBOMOTOPHI

3) JaT9HK CHIIEI

4) JaTYHMK PACCTOSHHUS

5) maTawk nBeTa o

6) akkyMynsaTopHas Gatapes

7) InacTUKOBEIE CTPYKTYPHBIE JIEMEHTHI, BKITIOYas nepoprupoBaHHEbIe
3JICMEHTRI: 6aNKH, KyOUKH, OCH M Ballbl, COCIUHUTCIBHEIC 3IEMEHTHI K OCSIM
, IECTEPHHU, IIpeIHA3HA4EHHBIE JJI CO3aHHA YePBAIHBIX U 3yOUaThIX
nepenay, COEAUHUTENLHBIE H KPETIEXKHBIE DJICMEHTEI,

7) IlporpaMMHOe obecriedeHHe, UCIONB3YyEeMOe IS POrPaAMMHPOBAHUA
cobupaeMbIX pOOOTOTEXHUIECKUX MOJIENEH U YCTPOMCTB, JOCTYIIHO JJIs
CKauMBaHud U3 ceTH MHTepHeT




KonunuecrBo eaunuu aasa

NPoPUILHOr0 KonnyecTBo exMHHI 17151
KOMILIEKTA NpoPHILHOTO
Ne SECEQITIEIEG KpaTKne NIpAMEPHBIC TEXHUUYSCKUE XapaKTePUCTHUKH (06me06pa3OBaTeﬂbele e
000pya0BaHHUSI OpraHmu3alum, He (MaJIOKOMILIEKTHBIE
ABJSOIHECs obmeobpazoBaTeabHbIE
MAJIOKOMILIEKTHbIM), opraHu3amyu), ei. Him.
¢. H3M.
KoMIIeKT i u3y4eHus! OCHOB 3JIEKTPOHUKH H POOOTOTEXHHUKH
Habop nomkeH ObITh TpeiHa3HAYEH JUIS IPOBEACHHS YIeOHBIX 3aHATHI 110
JJIEKTPOHMKE M CXEMOTEXHHKE C LENbI0 H3yYeHHs Hanboee
pacnpoCTpaHEHHOM 271EMEHTHOU 6a3bl, IPUMEHAEMOH Ul HHXEHEPHO-
TEXHUYECKOI0 TBOPYECTBA yUaIIUXCs U pa3paboTKu y4eOHBIX Moaenei
pobotos. HabGop nomkeH M03BOIIATE yIaUMCS Ha IPAKTHKE OCBOUTD
OCHOBHBIE TEXHOJIOIUM IIPOEKTHPOBAHUA POOOTOTEXHUIECKHX KOMIUIEKCOB
Ha pUMepe y4eOHBIX MojieNIel poOOTOB, a TAKKe H3YYHTh OCHOBHBIE
TEXHUYECKUE PEIICHHS B 00JIaCTH KUOEPHETHUECKUX M BCTPAHBAEMBIX
CUCTEM.
B cocTaB komMniekTa JOMKEH BXOAUTh HA00P KOHCTPYKTUBHBIX 3JIEMEHTOB
IU1 cOOPKU MaKeTa MaHUITYJLSIIMOHHOTO po00Ta, KOMIUIEKT METAUIHYECKHX
O0pa3oBaTebHBIN HA0Op | KOHCTPYKTUBHEIX 3JIEMEHTOB JUIsI COOPKH MakeTa MOOHIBHOTO poboTa U T.11.
10, 10 MEXaHUKe, B cocras koMmuiekTa BXOIUT HaOOP DIEKTPOHHBIX KOMIIOHEHTOB IS = 15

MeXaTpOHHKE U
poOOTOTEXHUKE

HU3YUEHUSI OCHOB JJICKTPOHUKH U CXEMOTCXHHUKH, a TAKKEC KOMILIICKT
INPpUBOAOB U JATYMKOB PA3JIMYHOIO THUIIA AJIA pa3pa6oTK14
pO6OTOTCXHI’I'-ICCKPIX KOMIIJICKCOB.

B cocraB koMIIIIeKkTa AOJDKHO BXOJUTH: MOTOPEHI C 3HKOAEPOM - HC MCHEC

21T, cepBONPHUBOJ, OONBLIOHN - HE MeHee 4LIT, CEPBONPHBOJ MAJIBIH - He
MeHee 210T, HHQPaKpacHbBIH TAPMHK - HE MEHee 31T, yabTPa3sByKOBOM
JaT4YMK - He MeHee 31T, JaTYHK TEMIIepaTyphl - He MeHee 11T, JaTuuK
OCBELICHHOCTH - HE MeHee 1T, Habop 3NEKTPOHHBIX KOMIIOHEHTOB
(pe3ucTOpHI, KOHACHCATOPHI, CBETOAHOIBI PAa3IMYHOTO HOMUHANA),
KOMIUIEKT IIPOBOJIOB JJIs O€CIaeyHOro MPOTOTHIIHPOBAHKA, IIaTa
6ecraeqHoro MPOTOTHITHPOBAHUS, AKKYMYIISTOD M 3apAIHOE YCTPOUCTBO, .
B cocTaB KOMILIEKTa JODKEH BXOJUTH HPOTPaMMHUPYEMBIi KOHTPOIUIED,
nporpammupyemMsii B cpesie Arduino IDE nnm ananorn4sbsix ¢cBo60aHO
pacnpdcTpaHsIeMBbIX cpeaax paspaboTku. [IporpaMMupyeMslii KOHTPOILIED




HaumMeHoBaHue
o6opy10BaHHA

KpaTlme nMpuIMepHbIE TEXHUYECKNUC XapAKTEePUCTHRKHA

KonvyecTBo equHMIL st
npoduabLHOro
KOMILIEKTa
(oGureoOpasoBarteibHbIE
OpraHU3alWH, He
SIBJISIONITHECS
MAJIOKOMHJIEeKTHBIM),
ell. H3M.

KoanuyecrBo equHHL A5
npo¢uILHOro
KOMILTIeKTa
(MaIOKOMILTIEKTHBIE
ob1eo0pasoBaTeTbHEBIE
OPraHH3aluM), ell. U3M.

KOHCTPYKTOD IJISA
MPaKTUKU OJIOYHOTO
MPOTPAMMHPOBAHUS C
KOMIUIEKTOM JaTYHKOB

pOOOTOTEXHHUKH, AeTaNeH, Y3JIOB U MEXaHH3MOB, HEOOXOAUMBIX IUis
co3/1aHus pOOOTOTEXHUYIECKUX YCTPOMCTB. ‘

Habop npencrapnser co60it KOMIUIEKT CTPYKTYPHBIX JIEMEHTOB,
COEAVHUTENBHBIX DJIEMEHTOB U 3JIEKTPOTEXHUYECKUX KOMIIOHEHTOB.
Ha6op nozBosser cobupaTs (M IporpaMMHpPOBaTh COOMpaeMbIe MOZICIH), U3
3JIEMEHTOB BXOJAIMX B €r0 COCTAaB, MOJIENTH MEXAaTPOHHBIX U
POOOTOTEXHMYECKUX YCTPOHCTE C aBTOMAaTH3MPOBAHHBIM YIIPABIICHUEM, B
TOM 4HCJIE Ha KOJIECHOM XOJy, & TaK K€ KOHCTPYKIIMH, OCHOBAaHHBIX Ha
HCTOJIb30BAHHH Iiepenad (B TOM YHCIIE YEPBAYHBIX M 3y0UaTHIX), a TaK JKe
pBIYAroB.

CBETOJMOHBIN MATPUYHBINA AUCIUIEH ¢ OEI0i OICBETKON Ha KOHTPOILIepe
KonuuecTBo nopToB BBOA/BEIBOAA HAa KOHTPOJUIEpE HE MEHEE 6
KomnuectBo kHOMOK He MeHee 4

OO01ee KOMUYECTBO 3NEMEHTOB: He MeHe 520 IIT., B TOM YHCIIE:

1) nporpammupyemslil 610K ypaBIeHUsA, KOTOPBIH MOXET padoTaTh
ABTOHOMHO U B TIOTOKOBOM PEXHME;

2) cepBOMOTOPHI

3) JaT9uK CHIIBI

4) naTyuK pacCTOSHHUA

5) naTumk nBeTa o

6) akkymynsaTopHas 6atapes

7) IInacTuKoBBIE CTPYKTYPHBIE 3JIEMEHTEL, BKJIIOUYas nepHopupoBaHHbIe
9JIEMEHTHI: OANKK, KyOUKH, OCH U BaJIbl, COEIUHUTEIBHBIC 2JICMEHTHI K OCSIM
, DIECTEpHH, IpeJHa3HAUYEHHBbIE JJI1 CO3/IaHUs YEPBIYHBIX U 3y09aThIX
nepeaay, COeAMHNTENBHbBIE U KPETIeKHBIE 3JIEMEHTHI;

7) HporpamMMmHOE oOecriedeHre, HCIONIb3yeMOe I IPOrpaMMHUPOBAHUA
cobupaeMbIX poOOTOTEXHHYECKUX MOJIENEH U YCTPOMCTB, JOCTYITHO I
CKayMBaHHUg U3 ceTh UHTepHeT




HaumeHoBaHHE
000pyA0BaAHHSA

KpaTkue NpAMepHble TEXHIUECKNE XapaKTePHCTHKH

KosinyecTBO eIMHMIL AJIs
npo¢UILHOrO
KOMILIEKTA
(061e00pazoBaTebHbIE
opraHmn3aunmn, He
ABJISIIOIMECH
MaJOKOMILJIEKTHBIM),
efl. M3M.

KoanuecTBo eqHHHN s
npopuJILHOI0
KOMILJIEKTA
(ManoKOMILIEKTHbIE
o61meobpazoBaTeNbHbIE
OPraHH3alMH), €. U3M.

JIOJDKEH 001aaTh IIOpTaMH JUTS MOAKIIOUEHUS IHPPOBBIX U aHAIOLOBBIX
yerpoiicts, uarepdeiicamu TTL, USART, 12C, SPI, Ethernet, Bluetooth ym
WiFi.

B cocTas KOMIUIEKTa O/DKEH BXOIUTH MOAY/Ih TEXHUYECKOTO 3pEHH,
TIPEICTABISAIOUINIA COOO0H BEIMHCIATENRHOE YCTPOHCTBO CO BCTPOCHHBIM
MHKPONPOLECCOPOM (KOJI-BO SIEP - HE MEHee 41T, 9acTOTa A/pa HE MEHEee
1.2 I'T, 06vem O3Y - He MeHee 512M6, 00beM BCTPOSHHOM MaMATH - HE
MeHee 81'6), HHTErpupOBaHHON KaMepoll (MAKCUMAIIbHOE pa3pelieHue
BH/IEONIOTOKA, HepeaBaeMoro 1o uatepdeiicy USB - He Menee 2592x1944
ell.) ¥ ONTHUYECKOH cucTeMOH. MoJyllb TEXHUYECKOTO 3PECHHS JOIDKEH
00J1aJaTh COBMECTUMOCTBIO C PA3IMYHBIMU HPOrPaMMHUPYEMbBIMH
KOHTpoJLIepaMu ¢ nomomisio uETepdeiicos - TTL, UART, 12C, SPI,
Ethernet. Moxynb TEXHUYECKOTO 3pEHHUs TOJDKEH HMETh BCTPOCHHOE
TpOrpaMMHOE 06ecTiedeHNe Ha OCHOBE ONEPAMOHHON chcTeMBl Linux,
IIO3BOJITIONIEE OCYIIECTBIIAT HACTPONUKY CUCTEMBI MAIIMHHOTO O0YIeHIS
NapaMeTpOB HEUPOHHBIX ceTell 171 06HapyxeHus 00BEKTOB, ONIPCACTCHU
VX TAPaMETPOB U AabHEHIIEH HACHTHDUKALIIH.

KOMITIEKT JOIKEH 00eCeIMBaTh BO3SMOXHOCTD H3y4YCHUSI OCHOB
pa3paboTKU IPOrPaMMHBIX H ANNapaTHBIX KOMILIEKCOB HHXKEHEPHBIX
cucTeM, pelennii B cdepe "MHTepHeT Bemei", a TaKke peleHnii B 061acTh
POBGOTOTEXHHKY, HCKYCCTBEHHOTO HHTEIUIEKTA U MAIIMHHOIO 00ydeHH .

11.

YeThIpE€XoceBOH
yaeOHBIHA POOOT-
MAHHUITYJISITOP C
MOAYIHHBIMA CMEHHBIMU
HacaJKaMu

VueOHbIi poOOT-MaHUITYIATOP NPEAHA3HAYCH /1711 OCBOCHHMS
06YJAIOIUMHCS OCHOB POOOTOTEXHUKH, JUIA OATOTOBKH 00YyYaroIHXCs K
BHEIPCHHUIO U TIOCIEAYIOIIECMY HCIIONIb30BAHUI POGOTOB B IPOMBILILICHHOM
MPOU3BOJICTBE.

KonmuuecTBO oceit po6oTa MaHHITYJISTOPA - YETHIPE.

[lepeMenieHre HHCTPYMEHTA B IIPOCTPAHCTBE 110 TPEM OCAM JOJDKHO
VIIPaBIATHCS IIArOBBIMU JABUraTessasmMu. HanpsokeHHe MUTaHMs IaroBbIX

1 orr.

| mmr.




HaumMeHoBaHue
obopynoBaHus

KpaTkHe npnMepHbIe TEXHUYECKHE XapaKTePACTHKH

KoauyecTBO eAUHHIL JUIS
npodUILHOro
KOMILIEKTA
(o0ureoGpasoBaTe/ibHbIE
OopraHu3anuy, He
SIBJISIOLMECS
MAJOKOMILIEKTHBIM),
e/l. U3M.

KoaudecTBO eIUHUI AJSA
npodnILHOro
ROMILIEKTA
(MaJIOKOMILIEKTHBIE
obureobpa3oBaTebHbIe
OpraHM3aimn), el. M3M.

npuraTenei ge 6onee 12 B. ‘
CepBOBHraTENh YETBEPTON OCH OIDKEH 00CCIIeYHBATH IOBOPOT
WHCTPYMEHTA.

VYroa moBopoTa MaHUITYJIATOPa Ha OCHOBAHUH BOKPYT BEPTUKAIBHOM OCH HE
menee 180 rpanycos.

Jl1s onpeneneHus MOI0KEHNS MaHUIIY/ITOPa NpA IIOBOPOTE BOKPYT
BEPTMKAILHON OCH JIOJDKEH HCIIOJIb30BAThCsl SHKOALP.

VYroa moBopoTa 3a{HEr0 IUle4a MaHUIy/1sTOPa HE MCHEC 90 rpamycos.

VToJ NOBOPOTa HEPEHErO IIIeYa MaHUTTYISTOpa HE MCHEC 100 rpamgycos.
Jliis onpeienenys MOI0XKEHHUS 3aIHETO U IIEPEAHETO T MaHUITYIATOpa
JIOJIKEH MCTIOIB30BATHCSA THPOCKOIL. YTOIl IOBOPOTA [0 YeTBEPTOH OCH HE
menee 180 rpamycos.

JlommkHa GBITH BO3MOXXHOCTE OCHAIIICHUS CMEHHBIMH HacakKaMH (nanpumep,
JiepIKaTelh KapaH/[allia Wik (poMacTepa, NPUCOCKa C CEPBO/IBUTATEIIEM,
MEXaHHYECKOE 3aXBATHOE YCTPOUCTBO C CCPBONBUTATENIEM, YCTPOHCTBO I
Ja3epHOM rPaBUPOBKHU MU yCTPOHCTBO JUIs 3D-nieyatn).

JlomxkHa OBITH BO3MOKHOCTB MOJKITIOYCHMA TOTIOTHATEIIBEHBIX YCTpOUCTB
(BanpyMep, TPAHCIIOPTEPa, peNbca Il NCPEMEIICHIT pobora, IyIbpTa
yIpaB/IeHus THIIA [UKOACTUK, KAMEPH MAIIMHHOTO 3PEHHS, OLITHICCKOTo
IaTYMKa, MOYJIsI OECIIPOBONHOFO OCTYMNA.

P0GOT-MaHMIYIATOP AOKEH 0OecreunBaTh IepEMENIEHHE HACAKH B
IIPOCTPAHCTBE, AKTHBALIMIO HACAIKH, BO3MOXHOCTD IIONY4CHHS CUTHAIIOB OT
KaMephl M JATYHKOB, BO3BMOYKHOCTB YIIPABICHHUS NOTONHUTEIBHEIMU
YCTpPOICTBaMA.

Marepnan Kopnyca — amoMun#it. J/lnamerp pabouer 30HbI (be3 yuera
HABECHOTO MHCTPYMEHTA W YETBEPTOM OCH) HE MEHEe 320 mm. MuTepdeiic
noaknouenus — USB.

JloiReH MMETh BO3MOXHOCTE aBTOHOMHO# pabOoThI ¥ BHETHETO




HaumeHoBaHnHe
obopy1oBaHus

KpaTkue npuMepHble TeXHHYECKHE XapaKTePHCTHKH

KonnmuecTBO eAUHMI A5
npoQguIbLHOro
KOMILTeKTa
(o01reodpazoBaTebLHbIE
OpraHU3aluH, He
SABJISTIOLIM eCST
MaJIOKOMILIeKTHBIM),
€Jl. U3M.

Konn4yecTBo eTUHAL AJS
npopuILHOro
KOMILTEKTA
(MaJIOKOMILIEKTHBIE
odmeodpasoBaTenbHbIe
OpPraHU3alMA), el. U3M.

VIIpaBJICHHUS. y
VIIpaBIAIoMMil KOHTPOJLIEP AOTKCH OBITh COBMECTHM CO CPEROH Arduino.
Vrpapstroinuii KOHTPOJUIEP COBMECTHM CO CPeIoH MPOrpaMMUPOBAHNS
Scratch, 1 s361K0M porpammupoBanus C.

JlomkeH obecrieurBsaTh OBOPOT 110 [ICPBBIM TPEM OCSM B 33/JaHHBLI YTON 1
Ha 3aJaHHBIA YTOJI, IIOBOPOT MO YETBEPTOH OCH Ha 3aJaHHbBIN Yro,
JIBIKEHME B KOOpAMHATH X, Y, Z, MepeMeleHIe Ha 3aJaHH0¢ PACCTOAHNE
no koopauHaraM X, Y, Z, nepeaqy JaHHbBIX O TEKYILEM IIOJIOKEHUU YTIIOB,
nepeiady JaHHBIX O TEKYDIMX KOOpAWHATaX HHCTPYMEHTA.

JlomkeH Mo ep KUBATh IEpEMEICHUE B IEKAPTOBBIX KOOPAMHATAX U yriax
HOBOPOTA OCEH, C 3aJaHHOM CKOPOCTBHIO U YCKOPEHUEM.

TwHIB! NIEpeMEIIeHn B IEKapTOBBIX KOOPJAUHATAX: IBIKEHHE 110
TPAeKTOPUH, ABMDKEHHUE TI0 NPAMOU MEXAY IBYMs TOUKaMH,
TIepENPHIrHBAHNE U3 TOUKH H TOUKY (TIEPEHOC 0OBEKT).

12.

OG6pa3zoBaTeNbHEIH HA0OP
UL M3Y4CHUs
MHOTOKOMIIOHEHTHBIX
pOOOTOTEXHUIECKUX
CHCTEM U
MaHMITYISIIOHHBIX
poboron

O6pazoBareNbHBIH KOMIUIEKT JOIDKEH OBITh IpeHasHaueH A H3yIeHUA
POGOTOTEXHHYECKHX TEXHOJIOTHI, OCHOB HH(OPMANMOHHBIX TEXHONOTHH 1
TEXHOJNOTHil TPOMBIILIEHHON aBTOMATU3AIMM, & TAKKE TEXHOJIOTHH
IPOTOTUNHMPOBAHUA H AIAUTUBHOTO MIPOU3BOJICTBA.

B cocTaB KOMIUIEKTA JJOJDKHO BXOJHTH:

1) MBTenIeKTyabHbIH CepBOM@YIb C MHTETPUPOBAHHON CHCTEMOH
yIIpaBJIeHNs, TI03BOJLIIOMEN 00BEIMHATH CCPBOMOJIYIIH APYT € JPYIOM 110
HocIeI0BaTeNBHOMY HHTEP(hENHCY - HE MEHEE OLIT,

2) PoOOTOTEXHUYECKHI KOHTPOJIIEP MOAY/ILHOIO THIIA, TIPEICTaBIIAIOMIMH
co60it OHOIIIATHEII MHKPOKOMIIBLIOTED C OIEpPAIMOHHOH cucTeMol Linux,
00BEeAMHEHHBIHN ¢ TepuepUITHBIM KOHTPOILIEPOM C IIOMOINBIO MIIATEI
pacmupenus. POGOTOTeXHIIECKUH KOHTPOILIEP JOIDKEH YAOBIETBOPATL
TEXHHYECKUM XapaKTEPHUCTHKAM: KOJI-BO AAE€P BCTPOCHHOTO
MMKPOKOMIILIOTEPA - HE MEHee 4, TAKTOBAs JaCTOTa sjpa - He MeHee 1,2

1 wrT.




HaumMmeHoBaHue
obopynoBaHusn

KpaTkne npuMepHble TeXHHYECKUEe XapaKTEPUCTHKH

KoauyecTBo epuuun ajis
NpoQpuILHOTO
KOMILIEKTAa
(obLreo6pa3zoBaTeibHbIE
OpraHu3aIuy, He
SIBJIATIOL A ecs
MAJOKOMILIEKTHBIM),
ell. M3M.

KoauyecTBo eqMHuL Aas
npohuILHOTO
‘KOMILJIEKTA
(ManoKOMIIEKTHbBIE
obmeodpasoBaTenbHbIe
OPraHU32lHKN), el. U3M.

I'Th, o6sem O3Y - He MeHee 512 MO, Hanmuwne nHTEpdeiicos - SPI, 12C,
125, TTL, UART, PWM, niudpoBbie 1 aHAIOrOBBIC IOPTHI IS
TIOAKJIFOYEHHS BHELTHUX YCTPOMCTB, a Takke WiFi mu Bluetooth mns
KOMMYHHUKAIIMY €O BHEITHUMH ycTpoHcTBaMH. PoboToTexHUYeCKui
KOHTPOJIIIEP AOJDKEH 00eCcIIeynBaTh BOZMOXKHOCTH MPOIPAMMUPOBAHHS €
noMoIIsio cpeacts sA3p1koB C/C++, Python u cBo6oaHO pacnpocTpanseMoit
cpensl Arduino IDE, a Takxke yripaBIeHHsS MOJEIAMH POOOTOTEXHUICCKUX
cucrteM ¢ nomouieio cpeasl ROS. '

3) BeraucnuTeNnsHbIH MOYIIb CO BCTPOEHHEIM MUKPOKOHTPOJUIEPOM - HE
MeHee 1mr. BeraucnurensHbIi MOIYNIb JOMKEH 00J1a1aTh BCTPOSCHHBIMHU
U GPOBHIMY ITOPTAMU - HE MeHee 12IIT M aHAJIOTOBBIMH MOPTAMHU- HE MEHee
12117, BRIMUCIUTENBHBIA MOLYIE TOJDKEH 00J1a1aTh BCTPOSHHBIM MOYJIEM
OecripoBoaHOM cBsA3u TuNa Bluetooth u WiFi s co3ganus anapaTHo-
IIPOrpaMMHBIX PENICHHUH U "yMHBIX/CMapT"-yCTPOHCTB I pa3paboTKu
penicHuii "MHTEpHET Bemie".

Brruncnurensaplii MOAYNb JOKEH 00J1a0aTh COBMECTHMOCTBIO C
nepudepriiHBIMU IIaTaMU [UI TOAKIIoYeHMs K ceTh Ethernet n
MOJAKITIOYCHHS BHEIIIHEH CUIIOBOM HATPY3KH.

4) MoayJip TEXHHYECKOTO 3pEHUsl, IPEACTABIIAIONINHA CO00H YCTPOHUCTBO Ha
0a3e BBIYMCIHMTENFHOTO MUKPOKOHTPOIIIEpa M HHTETPHPOBAHHOH KaMepHl,
obecrieyMBarollee pacro3HaBaHue IPOCTEHIINX H300paKeHU i Ha MOJyJIe 3a
c4eT cOOCTBEHHBIX BBIYMCIHUTENLHBIX BO3SMOXHOCTEH - He MeHee 11T;
Mozayns TeXHHYECKOTO 3pEHHUS TOJDKCH 00eCIIeYHBaTh BOZMOXHOCTE
OCYIIECTBIATh HACTPOHKY 3KCHO3UIUH, 6ananca 6emoro, HSV
COCTaBJIIOIIMX, TUIOMaI 00HAPYKUBAEMO# 00JIaCTH H300paKeHHMS,
OKPYTJII0CTH OOHAPY>KHBACMOH 00JIaCTH U300PaKCHHMS, TIOJIOKCHHE
00HapyXHMBaeMbIX 00JIaCTeH OTHOCUTENBLHO APYT APyTa

Monysib TEXHHYECKOr0 3pEHHUS TOJKEH HMETh BCTPOSHHBIE HHTEP(EHCE ~




HaumMeHoBaHue
06opyaoBaAHMA

Kpanme NpUMeEepHBIC TeXHHYEeCKHE XapaKTePHUCTHKH

KoauyecTBO eXHHHIL S
npoQUILHOro
KOMILJIEKTA
(06u1eobpasopaTelibHbie
OpraHn3auHfy, He
ABJAIOLMECS
MaJOKOMILIEKTHLIM),
e/l. M3M.

KonuyecTBO e{UHHUIX AJIsT
nf)oqm.ﬂbnoro
KOMILIEKTA
(MaJIOKOMILJIEKTHbBIE
o0ieodpa3oBaTeNbHbIE
OpraHu3alyM), €. u3M.

SPI, UART, I2C wiu TTL ansg koMMyHHKalH| APYT € APYTOM WIIH
BHEIIHHMH YCTPOHCTBAMHU.

5) KoMmuieKT KOHCTPYKTHBHBIX 3ICMEHTOB U3 METalIa /Ul COOPKHM MOJIENH
MaHUIYJIATOPOB - He MeHee 11T,

6) KoMIuteKT 31€MEHTOB JULs cOOpKH BaKyyMHOIO 3aXBaTa - HE MEHEE 1.
O6pa3oBaTenbHbI POGOTOTEXHMIECKHH KOMIUIEKT NOJDKCH COACPIKATE
Habop 6uOIHOTEK TPEXMEPHBIX MOJIENICH JUIA [IPOTOTUIIHPOBAHHA Mozenen
MOOHIBLHBIX U MAHAMYJILMOHHBIX poOOTOB pa3iuyHOro THia. B cocras
KOMILIEKTA JOJDKHBI BXOAUTh MHCTPYKLMH U METOTMIECKHME YKa3aHUs IO
pa3paboTKe TPEXMEPHBIX MOJENEH MOOHIBHBIX po6oTOB,
MaHMITY/IAIIMOHHBIX POOOTOB € PasINIHBIMH THIIAMH KMHEMATHKH (yrnoBas
KUHEMATHKA, INIOCKO-TIapaUielIbHas KHHEMATHKa, Ne/bTa-KUHEMATHKA,
SCARA niu psdaxHas KHHeMaTHKa, Iatpopma CrioapTa 1 T.IL.).
O6pazoBarenbHbli POGOTOTEXHMIECKNH KOMIUIEKT AOJDKEH COACPHKATR
MHCTPYKIIMH 110 MPOSKTHPOBAHHMIO pOOOTOB, HHCTPYKIMH X MCTOJHKH
OCYIIECTBIIEHHUS HH)KEHEPHBIX PACYCTOB NPH MPOEKTHPOBAHHH (pac4ersl
HAarpy3KH ¥ MOMEHTOB, PacyeT MOLIHOCT/ NIPHBOJIOB, PaCueT apaMeTPoB
KHHEMATHKHY ¥ T.11.), FHCTPYKIHH 110 pa3paboTKe CHCTEM YIPABICHUA U
NpOrpaMMHOro obecreueHus fias ynpaBieHuns po6oTaMH, HHCTPYKUMH U
METOJMKH I10 pa3padOTKe CUCTEM YIPABICHUSA € JJIEMEHTaMU
MCKYCCTBEHHOTO MHTEIUIEKTa i MAIIMHHOIO 00y34eHHS.

KomnbioTepHoe obopyaoBanne

HoyTOyk

@opm-thakTop: HOYTOYK;

JKecTkas, HEOTKIIOYaeMasi KJIaBUaTypa: HUIMYHE,
Pycckas packiiajika KIaBHaTypbl: HATTMIHE,
JluaroHanb 3KpaHa: He MeHee 15,6 H0AMOB;
Pazpemenue skpana: He Menee 1920x1080 THKCENEH;
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HaumenoBaune
obopynoBaHus

Kparkue npuMepHbIe TEXHAYEeCKHE XaPaKTEPUCTHKH

KoaunyecTtBo equHUL 105
npo¢uILHOTO
KOMILTEKTA
(o6meobpa3zoBaTesibHbIe
opraHM3auuu, He
ABJAIOUIMECS
MAaJIOKOMILJIEKTHBIM),
ell. U3M.

KoaunuecTBo equHMI A5
npoQHILHOrO
KOMILIEKTA
(MaJIOKOMILIEKTHBIE
o01meobpa3oraTebLHEIE
OpraHM3alluiH), ei. M3M.

KonuuecTro sigep mpoueccopa: He MeHee 4;

KonugecTBo mOTOKOB: HE MeHeEE &;

BazoBas TakToBas yactorta npoueccopa: He MeHee 1 I'T';
MaxcuMansHas TaKToBas 4acToTa npoleccopa: He MeHee 2,5 I'T'm;
Kom-iamsts mpoueccopa: He MeHee 6 MbOauT;

O6beM yCTAaHOBIICHHOH OIepaTMBHOM NaMATH: He MeHee 8 1'0anT;
O06BeM oIeP)KUBAEMOH OIIepaTUBHON NTaMATH (711 BO3MOXKHOCTH
pacuMpenus): He MeHee 24 1'0aiT;

O0bem HakonuTtensa SSD: He Mernee 240 16aifT;

Bpemst aBTOHOMHO}1 paboThl 0T OaTapen: He MeHee 6 4acoB;

Bec HOyTOYKA ¢ YCTaHOBJIEHHBIM aKKyMyJATOpOM: He Goiee 1,8 Kr;
Buemnwnit uatepdeiic USB crannapra He Hike 3.0: He MeHee Tpex
CBOOOIHEIX;

Buewmnwuit natepdeiic LAN (1cnonb3oBaHNe NEPEXOTHUKOB HE
NPEAYCMOTPEHO): HATUIHE;

Hamiune moxyneit u uTEpdeiicoB (MCIIOIL30BAHUE NIEPEXOAHUKOB HE

npeaycmotpeHo): VGA, HDMI;

BecnpopoaHas cesa3p Wi-Fi: Hammume ¢ mopnepxkkoit cranaapra IEEE
802.11n w1 cCOBpeMEHHEE;
Web-kamepa: Hanmume;
MasumnynsaTop "MbIlb": HANHYHE;

TpenycraHOBIEHHAs ONIEPALUOHHAS CHCTEMA C TPadHIECKHM
N0JIB30BATENLCKIUM HHTEpdeiicoM, obecreunBaromas paboTy
PacpOCTPaHEHHBIX 00Pa30BaTENbHBIX U OOIIECHCTEMHBIX IPUIIOKEHUH:
HaNYHe.

[

14.

Tenexka-XpaHHIIMILE
HOYTOYKOB

THII KOPIIyca: MeTal;

BO3MOXHOCTH 0€30I1aCHOT0 3alHIICHHOTO 3aMKOM XpaHCHUA H0yT6y1(OBI

-
HAIUYINUC,

1 mT.
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HauMenoBaHue
000pyNOBaAHNSA

Kpa’rlcue NpHMEpPHbIE TeXHU9eCKHE XapaKTepUCTUKH

KonauyecTBO eXMHML JIJISA
npopnIbLHOTO
KOMILTEKTA
(o6meodpasoBarelbHbIE
OpraHu3alyH, He
ABJIAIOIHECS
MAJIOKOMILJIEKTHBIM),
ell. N3M.

KoanuecTBo eIMHUL JJIA
npopUILAOro
KOMILIEKTA
(MaJIOKOMILIEKTHbIE
obuieobpazoBaTeabHbIE
OpraHU3aLMH), €. U3M.

BO3MOKHOCTB 3aps/IKH HOyTOYKOB: HAIMIHE, MOAICPKKA HOYTOYKOB U3
KOMIUIEKTa IIOCTABKH,

nannure poyrepa Wi-Fi cranmapra 802.11n umi cospemenHee: 1 mr.
HOJJIEpPKKA HOYTOYKOB M3 KOMILICKTa IIOCTaBKH;

KONMIECTBO HOYTOYKOB: OT 6 IITYK, HOMIEPIKKa HOYTOYKOB U3 KOMILICKTA
NOCTaBKHY;

HanpsbkeHue TUTaHUSA; 220B\50I'y;

Hotpebsemas MOIHOCTh, BT (maxcumym): 2500;

IoTpebnseMurii TOK, A (MakcumyM): 12;

JInHHa MHYypa 3NeKTPOIHTAaHHS: OT 2,5 MeTpa;

3aIuTa OT JepeHanpPsDKEHHUA, KOPOTKOTO 3aMBIKaHMs: HANYHE;
Kosneca 1ns nepeaBmkeHUs ¢ TOPMO30M: HATM4HE.




