MHUHHUACTEPCTBO
oOpa3zoBanus Kpacuosipckoro kpasi

HNPUKA3

01 Anp 2021 167 11-05

1. B nmensx peanusanuu denepainpHoro npoekra «CoBpeMeHHas IIKOJa
HaIlMOHAIBHOTO npoekta «O6pa3oBaHue», YTBEpKIeHHOTO npesuaayMmoM Copera
npu IIpesunenre Poccuiickoit ®enmepaniid MO CTPATETHYECKOMY Pa3BHTHIO
U HaIMOHAIBHEIM IpoekTam oT 24.12.2018 Ne 16, pernonaibHOrO IpOEKTa
KpacHosipckoro kpas «CoBpeMeHHas INKONa», YTBEPKHEHHOTO IIEPBBIM
samectuteneM [I'ybepHatopa KpacHospckoro Kkpas —  mpeicemareneM
IIpaButensctBa KpacHospckoro kpas FO.A. Jlammmueim 11.12.2018, xommiekca
Mep  («JIOpOXHOH  KapTe») 1O CO3MaHUI0 U  (PYHKIHOHMPOBAHHUIO
B 001e00pa3oBaTeIbHEIX OPTaHN3allAIX, PACIONIOKEHHEIX B CEILCKON MECTHOCTH
I MalblX  Tropojax, IIeHTpoB  o0pa3oBaHHsSI  eCTeCTBEHHO-HAyJHOM
M TEeXHOJOrM4eckoi HampaBineHHocTed# «Todka pocta» Ha TeppHTOPHH
KpacHosipckoro kpas, yTBepkJeHHOro pacnopsokenueM IIpaBuTenncTBa
Kpacuosipckoro kpast ot 12.01.2021 Ne 3-p, B cOOTBETCTBHH C IyHKTaMH 3.78, 4.3
Ilonoxenus o MuHUCTEPCTBE 00pa3zoBanus KpacHoApcKoro Kpas, yTBEpXKACHHOTO
noctaHoBnenueM [IpaputensctBa Kpacrospckoro kpas ot 27.12.2013 Ne 706-m,
YUUTHIBasE METOAWYECKHE PEKOMEHIAIMM [0 CO3JaHHI0 U (PYHKIHMOHHPOBAHHIO
B 00meobpa3oBaTebHEIX OPraHA3alAgX, PACIION0KEHHBIX B CEIbCKONH MECTHOCTH
M MaJbIX  Iopojax, LeHTpoB  o00pa3oBaHUA  ECTECTBEHHO-Hay4HOM
H TEXHOJIOTMYECKOH HampaBlIeHHOCTEH B paMKax pErHOHAIBHBIX IIPOEKTOB,
obecneunBarONMX JOCTHXKEeHHEe IeNel, moKasareliell u pe3ynabTar (eaepaibHOro
npoekta «CoBpeMeHHas IOKONa» HaOUOHANIBHOre mpoekra «(OOpa3oBaHue»,
YTBEp)KACHHBIE pacnopsokeHHeM MuHucTepceTBa IpocBelneHus Poccmiickoi
@epeparua ot 12.01.2021 Ne P-6, muceMmo denepanbHOT0 I'OCYyHApCTBEHHOTO
aBTOHOMHOT'O 00pazoBaTebHOI0 yUpeKIeHUs JOTIOTHUTEIIEHOTO
npodeCCHOHANBHOT0 00pa3oBaHMs «AKaJeMHsl peali3allii TOCydapCTBEeHHOMH
NOJUTHKA ¥ Ipo(ecCHOHANLHOrO pa3BHTHS pabOTHHKOB  00pa3oBaHHS
MunncreperBa npocBemenns Poccuiickoii @enepanum» ot 04.03.2021 Ne 589 «O
COLJIACOBAaHMH HH(PPACTPYKTYPHOTO JHCTa IJIA CO3MaHMs IIEHTPOB 06pa3sOBaHHS
eCTeCTBEHHO-HAYIHOM M TEXHOJIOrMYecKOM HampaeieHHocTedl «Touka pocra» B
2021 roxmy», yTBepIOUTh:

nepedeHb, MUHIMAJIEHO HeoOXxoauMele (PyHKIMOHAIBHBIE H TEXHUYECKHE
TpeOOBaHMS W MHHHMAIHHOE KOJIHYECTBO OOODYHOBaHHSA, PAacCXOIHBIX
MaTepualoB, CpeACTB OOy4YeHHS W BOCHUTAHUS (MHGPACTPYKTYPHBIH JIACT) I
ocHalleHus o0meodpa3oBaTeNbHBIX OpraHH3aldil, pPacIONOXEeHHBIX B CENbCKOM
MECTHOCTH M MalblX ropozmax, o0OpyIOBaHHMEM, pacXOJHLIMH MaTepHaaMH,
cpencTBaMH 00ydeHHs M BOCIIMTaHMS (CTaHIapPTHBIN KOMIUIEKT) C TENBIO CO3aHus



W (YHKIMOHMPOBAHHS :IIHTPOB. . OOPa30BAHHA . €CTECTBEHHO-HAYYHOM
M TEXHOJNOTMYECKOM HampaBnenHocTed «Touka - pocTa» Ha TEppPUTOPHH
Kpacuosipckoro kpas cornacHo npuiioxeHuio Ne 1;

nepedyeHb, MUHUMAIIEHO HeoOxXomuMble (DYHKIIHOHAIBHEIE H TEXHAYECKHE
TpeDOBaHWS ¥  MHHHMalbHOE KOJNHYECTBO OOOPYHOBaHHS, PaCXOJHBIX
MaTepHanoB, CpeAcTB 00ydeHHs W BoCHHTaHHA- (MH(YPACTPYKTYpPHBIH JHCT) IS
ocHallleHHs 00ImeoOpa3oBaTelbHBIX OpraHU3allHil,  PaclONOKEHHBIX B CEIbCKOM
MECTHOCTH M MaJbIX Topojax, o0OpyZOBaHHEM, PAaCXOAHEIMH MaTepHaiaMmu,
cpexcTBaMM 00ydeHHUS ¥ BOCHHTAHUS (IPOQHILHEIH KOMIIJIEKT) C MEIBIO CO3aHUL
H  (yHKIHMOHHPOBaHHS  IIGHTPOB  OOpa30oBaHHS -  ECTECTBEHHO-HAYYHOM
U TEXHOJOTMYECKOH HampaBieHHocTedl «Touka pocta» Ha TeppUTOPHH
KpacHospckoro kpas corjiacHo IpHIOXeHHI0 Ne 2.

2. KoHTponb - 32  HUCHOJNHEHWEM HACTOSINEro IpHKa3za BO3JIOXHUTH
Ha I[IEpPBOro 3ameCTnTen;1 MHHHCTpa oOpazoBabms KpacHOAPCKOro Kpas
H.B. AHoxuny. . - - | » |

3. IlpuKa3 BCTYIaeT B CHILy CO JHS €ro IOJNACaHHS.
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MusncTp 06pasoBaHus ' ' Mc )
Kpacuosipckoro xpas -~ =~ ; Ay A [)V\/( C.W. MakoBckas



ITpunoxenne No 1

K MpUKa3y

MUHHCTEPCTBA 00pa30BaHHs
KpacHosipckoro kpas

or 01 AMP 2021 Ne 76+~ 2¢7-©5

ITepeyens, MUHMMATBEHO HEOOXOAMMEIE (DYHKITMOHATBHbIE M TEXHUUECKHE
TpeOOBaHKs X MUHHMAIBHOE KOJMYECTBO 000PYIOBAHHS, PACXOTHBIX
MaTepHalioB, CpencTs 00ydeHHs 1 BOCIUTaHUS (MHPPACTPyKTYPHEIH THCT) AIs
OCHAIEHHs 001e00pa30BaTEeNbHEIX OPraHA3aLHi, PACTIONOXKEHHBIX B CEITLCKOM
MECTHOCTH H MAaJIBIX FOpPojax, 000pyZOBaHHEM, PACXOAHEIMY MaTEPHANIAMHI,
CpelcTBaMH 00ydJeHNS U BOCIHTAHUSA (CTAHAAPTHLINA KOMILIEKT) C IENHIO CO3AaHM

1 GYHKIMOHHPOBAHUS LISHTPOB 00pa30BaHMs €CTECTBEHHO-HAYYHOM
H TeXHOJIOTHYECKOH HanpaBieHHOCTeH «Touka pocTa» Ha TeppUTOPHH

KpacHosipckoro kpast

Ne
wn

HaumeHOBaHHME
o6opynoBaHus1

Kparkpe IpHMepHBIE TEXHATECKHE !
XApPAKTEPUCTHKH - -

Bil b g W e
ABJIAOIIUXCA

7| MaNoKOMILIEK

-, THBIM W, OIT. ; :

: KonHyecTBo
SIAHHIY 1A
o6meobpaszoBa
TeJIEHBIX
OpraHM3alHii,

HE |

Komgectpo
CIMHHIL 111
obmeobpazora
TEeNbHBIX
OpraHM3anyi,
 FBIUTOIAXCS
B p—

{ \THEIMH, IIT.

I

TRl

pi T T R e M Rt e R T B G
(e i o e 2 g el et . o !5 L Bl GO o & S O B8

RIS

5.

ECTBCTBGHI—‘IO-H&Y‘IH&H 'HaNpPaBJICHHOCTE -

GO0 Y TOASUUSR,

Mo bade

.

i

- O6mee p6opynoanwe, (HH3UKA, XAMHAS; Guonomﬂ)

STHGIE FOMPICET 0

1.1

¥

AR

Indpoeas mabopaToprs
yaeHmdeckas ((pimaxKa,
XuMus, OHOJIOTHA)

- .| ITndpoBoii maTauk, 311ezcrponp OBOHOCTH.
| Hmbposo# narauk pH.

Tludposoi faTdrk NOTOKeHAL.
Iudporoit paTduKk TeMIepaTypHL: . .
ITudpoBoit gaTarKk a6COMOTHOrO JABICHHS. |

Becnl anekTporabE yue6nsie 200 T, ¢ .
Muxpockon: ma(poRGiH Wi ONTHYECKHH C
yBemugednem ot 80 X.

Muxponpemnapars! (Habop).
CoeppsuTeNBHEIEC IPOBOAA, OPOTPAMMHOE . -
obecniegeHne, METOAUIECKAS YKa3aHHs.
KoMILIEKT COIYTCTBYIOMIAX 3JEMEHTOB JTist
OTILITOB IT0 MEXaHHKE.

KoMmexT commyTcTBYOMMX 3NIEMEHTOB mm

OIIBITOB II0 MOJIEKYJIAPHOM (lmsmce
| KOMIUIEKT COIyTCTRYIOI¥X DIIEMEHTOB JUIA -

- OIBITOB HO BHGKTPOI[HHH.MHKS .
KOMIIJIeICI‘ CONYTCTRYIQIIMX IEMEHTOB JULA
OIBITOB IO ONTHKE.

Ifudposoit ocunnorpadraeckuii aTamK.

Ha6op i E3rOTORNCHAA MHKPOIIPETIAPATOB.

1.2

KoMmiekr mocymst H
obopynoBaHus st
YYEHWHECKHX  ONBITOB
(be3mka,  xWMHS#,
Guonorus) '

Hltarus 1aGopaTopHBIA XMMHHECKHT.
Habop gamek IMeTpm. . ,

Ha6op HHCTPYMEHTOB NPENapoBaTbHEIX. .
JloxKa, U1 CKUTAHUSA BEMECTB. . .

Crynxa ¢apdopoBas ¢ IECTHKOM. «

Ha6op 6aHoK mii XpaHeHHs TBEPHBIX
peaxtaBoB (30 — 50 ).

Ha6op cxisHok {()IIakOHOB) A XpaHEH I




.

pPacTBOpOB PEaKTHROB.

Habop npubopox (ITX-14; 1'1X-16)
IIpn6op ans nonyqemm ra3oB.’
ComproBka.

T'oprodee mns CIEPTOBOK.
DunsTpoBanbHas Gymara (50).
Konba xoHngeckas.

ITano4xa crexaHHad (C pe3HHOBEIM
HaKOHEYHHKOM).

Yameyka AN BhINApHBaHAA (Bmuapme;r[bnaa
qaneqka).

MepHr1it mMHAD (ITNACTHKOBEILA).
Boposka crexnsaaas (Maias).

‘Crakag crexaumb (100 M1).

T'azootBOmHAs TpYOKA.

Buonorusa

2.1

KoMmekr BI2KHBIX
MperapaTos
JEMOHCTPAlMOHHEIH

Haspagenue: neMOHCTpAIHOHHOE,
MaTtepral KOHTelHepa: IIacTHK,
repMeTHIHAsA KPhHIMIKa: HalWIne,
KpeILIeHHe KCIIOHATA: HATHIHE,
KOHCEPBHUpYIOIee BEINECcTBO: HalHIHe,
HaKJIe}Ka C HAMMEHOBAHHEM: HATIAIHE.

He menee 10 mpenapaToB u3 IPHBEACHHOTO
HEDKE CITHCKa:

BJIaXHEIA Ipenapar «be33yoxay,

BIIaXKHEIHA penapar «I amokay,

BIIUKHEIY Tipenapar «BHyTpeHHee cTpoeHue
6GPIOXOHOIrOro MOJLIIOCKAY,

BIIQXHBIH npenapat «BHyTpeHHEe CTpOeHHE
KPBICEI», '

BII@KHBIH NpenapaT « BHyTpeHHEE CTpOEHHE
JETYIOKE,

BIIAKHLIH Npernapat « BHYTpPEHHEE CTPOEHHE
ITHIED,

BIAKHBIHN mpenapat « BHyTpeHHEe cTpocHHE
PEIOb»,

BIa)KHBIH mpenapar «Kapace»,

BIaxHbHH npenapar «KopeHs 6060Boro
pacTeH#s ¢ KIyOeHbKaMm»,

BaXHBI} npenapar «KpeBeTkay,

BIaxHbIA OpenapaT «Hepenna»,

BIAXKHEIH Dpenapat «Pa3BUTHE KOCTHCTOM
PpBIOBD»,

BJIaXKHBIA Openapar «PasBUTHe KypHIBD»,
BlaxHBIH npemapat «CoudoMeny3ar,
BIIaXHEIH NpenapaT « TpuTOE»,

BIIaXHEIM Dpenapat «Uepenaxa 6onoTHAA»,
BJIaXHBIA Tpenapat «Yx»,

BIIAXHEBIN IIpenapar «AmepHuay».

2.2

Kommmekr  repbapmer
JEMOHCTPAUOHHBIH

HaznadeHue: 1eMOHCTpAIHOHHOE,

OCHOBa I KpeILTeHus: repOapHELi siuicT,
CIIMCOK 3KCIIOHATOB: HaIHIHE.

He menee 8 repbapreB U3 IPHBEJEHHOTO HIDKE
CIIHCKA:

repbaputt «JIepeBbsa  KyCTAPHAKE?,

repbapwuit «{ukopacTymye pacTeHms»,
repbapmii « KopMOBEIE pacTeHI,

repbapuii «KyIbTypHbIE pacTeHID),

repbapuii «JIexapCTREHHBIE PACTEHIN»,
repbapuii «MenoHOCHEIE pacTeHHD?,

repbapuii «Mopdonoras pacTeHuin»,

repbapuii «OCHOBHBIE TPYIINNEI pacTeHUD,
repbapuii «PacTHTENbHBIE COOOMECTRAY,
repbapuit «CesbCKOX03AHCTBEHHEIE PACTEHHEY,
repbapuit «Jn0BHTEIE pacTeHHAY,




repbapuii K Kypcy OCHOB 110 00Ielf 0HOIOTHH.
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KoMmiekr  KoUIeKnmid
JEMOHCTPAIMOHHEL (110
pa3HEIM TeMaM Kypca
OHONIOrHH)

Ha3nagenue: AeMOHCTPAMOHHOE,

OCHOBA A1 KPEIUICHUA: HATHYHe,

HaKJIeHKH ¢ HAMMEHOBaHHEM: HATMIHE.

He Menee 10 xonnmexiuit w3 MpUBEISHHOTO
HIDKE CITHCKa:

KoJUiekuusa «I'ooceMeHHEIE PacTeHHs,
Konexums «OGHTaTeny MOPCKOro JHAY,
xoynexius «IlaneonToNorudeckas,
KOIEKIAA «IIpecTaBUTENM OTPAAOB
HACEKOMBIX)», KOJIMI6CTBO HACEKOMBIX: HE
MeHee 4, .

KOJeKIws «IIpAMeph! 3aMUTHBIX
HPHCIOCOOIEeHHH Y HACEKOMBIX),

komnekmaa «IIpucriocobuTensHEe H3MEHEHHS B
KOHETHOCTIX HACEKOMBIX),

KOJUteKIus «Pa3BUTHE HACEKOMBIX ¢ HEIOHHEIM
IpeBpaAICHIEM»,

KOJLTEKIHA «Pa3BUTHE HACEKOMBIX C TIOHEIM
IpeBpameHneM»,

KOJIeKIHs «Pa3BuTHE MIIEHALRD,

xoJuekims «Paspurre 6abodxm»,

KOIUIEKI#s «PakOBIHEI MOJUTFOCKOBY,
koiuteknas «CeMelcTBa 6aGodeky,

komrekina «CeMelcTBa XKYKOBY,

Komreknys «CeMeHa | IUIOMBD»,

Kosureknus «PopMa coXPaHHOCTH HCKONaeMbIX
pacTeHMH H )KHBOTHBIXY,

Habop NaNeoHTONOrMHEeCKHX HaX0IO0K
«IIporcxoxeHAE IETOBEKAY,

KONMYECTBO MOJENeH: He Menee 14.

XuMuA

3.1

JleMOHCTpamyoHHOE
obGopynosanue

CocraB KOMIIIEKTa:

Cronmk nogereMHBIN: HazsHa9eHHe: cOOpKa
y4eBHBIX YCTAHOBOK, pa3Mep CTONCIIHHMITH: He
menee 200 * 200 MM, IaBHBIA IOTBEM C
TIOMOIIBIO BHHTA: HAJIHTHE. ,
IlftaTyB AeMOHCTPANHOBHBIN XHMHIECKHIL:
Ha3HAUEHME: JeMOHCTpalHs NpEOOpOB
YCTaHOBOK,

OII0pa, CTEPKHH, JIATKH, My(BTHI, KOJTbIIa:
HAIH9HE, '

BO3MOXHOCTb 32KPETLIEHHAS JIEMEHTOB Ha
Pa3IMIHOM BEICOTE: HATHIHE.

ATnmapar Jyig NpoBeIeHUA XAMUAYECKAX
peaxiuii: Ha3HaYEHHUe: IEMOHCTPALEA
XHMHWYECKHX PeaKIium,

NIOTJIOTHTENb MZPOR U Ta30B: HATHIHE,
MaTepHai KOOk CTEKIIO.

Habop mist anexTponu3a AeMOHCTPAIAOHHBIH:
HazHAUCHHUE: U3yueHre 3aKOHOB 3IEKTPOIH3a,
cOOpKa MOJIeNH aKKyMYJIATopa,

€MKOCTh: HAJIM9¥He,

JNMEKTPOLEL: HATHYHE.

KoMmekt MepHBIX KO0 Maioroe obseMa:
HA3Ha4YCHHE. JCMOHCTPAlMOHHbBIC OIIBIm,
o6peM konb: ot 100 Ma mo 2000 mu,
KOIH4eCTBO Koa6: He MeHee 10,

MarepHal Kojib: CTeKIo.

Ha6op ¢maxonor (250 — 300 M niis xpaneHus
PacTBOPOB PeaKkTHBOB):

Ha3HAa9eHMe: XpaHeHHEe PAaCTBOPOR PEaKTHROB,
KoJHgecTBO (IIakoHOB: HEe MeHee |,
MaTepHal GIaKOHOB: CTEKIIO,




npobKa: HaTHIHe.

ITpuGop s ONMEITOR MO XAMHH C
3NIEKTPHIECKHM TOKOM (J1abopaTopHslii).
IMpubop I WLIOCTPALHH 3aK0HA COXpaHEHAA
MAacCHI BEMIECTs:

cocyn JlannonsTa: HaNH9IHe,

mpoOKa: Hanugue,

THI Ipubopa: TeMOHCTPAAOHHEIH.
JenuTensHas BOPOHKA: Ha3HATECHHE:
pasneneHue ABYX KUIKOCTeH 0 MIOTHOCTH,
MaTepHal BOPOHKH: CTEKIIO.

VYecrasoBKa 1U1s NEPErOHKH BEINECTB:
HAa3HAYEHKE: JEMOHCTPAIMS OYHCTKH BEMECTBa,
HEPEeroHxa,

KONOBI, XOJIOAANBHAK IS OXNAXKISHAS,
aJLTOHAC, PpOOKA: HAAIHE,

JUIMHA YCTAaHOBKH: He MeHee 550 MM.

Ipu6op mna nodyweHys ra3oB: Ha3sHAYCHUE:
HOJMy9eHHE Ta30B B MABIX KONAIECTBAX,
COCTaB KOMILIEKTa: He MeHee 6 IMpeIMETOB.
Bansa xom6unupoBanHas naGopaTopHas: GaHs
BOJfHAA: HATHIHNE, KObIa CMEHHEIE C
OTBEPCTHAME Pa3sHOTO JHAMETpA: HalHIne,
IUIATKA NEKTpHdecKas: Haluaue.

®apdoposas cTyKa ¢ IECTAKOM: Ha3HAYCHHE:
I pa3MeTbIeHHA KPYTHBIX (pakimii BeMecTB
¥ NPATOTOBJIEHMA MOPOMKOBEIX CMecel.
Kommutext TepMomerpos (0 — 100 C; 0 — 360
O).
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KOMIIIEKT XMMHIEeCKHX
PeaKkTHBOB

CocTaB KOMIUIEKTA:

Habop «Kucaotst» (a30THas, CepHast, CONAHAs,
op'rozpocq;opﬂaﬂ) '

Ha6op «l"n,n:poxcnm» (rappoxcun Oapus,
CHOPOKCH Ka/IKs, THAPOKCH KaJbIUA,
THOPOKCH HATPHA).

Ha6op «Oxcuapl MeTaJuoB) (AFOMHAHMA OKCHL,
6apus oxcan, xenesa (111) oxcran, Kanbmas
OKCHA, Maruus okcua, Memd (I1) oxcun, HHKa
OKCHJI).

Hatop «Illenounsie K MENOTHO3EMENBHEIE
METaJUIBDy (JIMTHIA, HATPHH, KanbIHi).

Ha6op «MeTamm» (amoMHHMH, Kene3o,
MarHHM, Me/Tb, IHHK; OJIOBO).

HaGop «1lienounsie ¥ METOTHO3EMETBHEIE
MeTaUIbly (JIMTHIL, HATpUH, KaNbIHi).

Ha6op «OrnecnacHsie BemecTBa» (cepa,
tocdop (xpacHsii), okena gocdopa (V).
Habop «I'anorensm (Hox, 6pom).

Habop «TanoreHAmsD (aIIOMHHAS XITOPHI,
aMMOHUS XJIOpUJ, 6apus XnopHE, sxeiesa (I11)
XIOPHA, Ka)Tis MONMI, KATHA XIIOPH, KaIbIHs
XIOPH]I, JIUTHA XJIOPHI, MarHvsl XJIOPHJ, MEIH
(I1) xnepuy, Hatpus GpoMul, HaTpys GTOPHL,
HATPHS XJIOPHH, HHHKA XJIOPHI).

Ha6op «Cymdartsl, cymsdu:, cynbsOrTHD
(aimoMuHmA cynbdar, aMMOHUA cyabGar,
xenesa (II) cymedun, xenesa (1) cynedar, 7-
MH BOJXHBIH, Kayms cynbdat, kobansta (II)
cynbdart, Marams cynbdar, Menu (1)) cynsdar
6eseomublit, Megu (1) cynbdar S-Ta BoIHEIH,
HaTpus CynbdH, HATPHA CYNbUT, HATPHA

cynp(aT, HaTpuA THAPOCYIbGAT, HUKEIA




(4]

cyliegar. . .

Habop «KapOonarsr (amMmonns kapOoHaT,
Kanus xap6onar, Menu (11) kapGoHaT OCHOBHOMH,
HaTpHs xapOoHat, HaTpws FHApoKapOoHAT).
Ha6op «®ocdartsl. CrwmkatsD (Kanus
MoHoruapooptodocdar, HaTpHA CUIHKAT 9-TH
BOZHLIH, HaTpus oprodochar
Tpex3aMemeHHRIH, HaTpua quraapodocdar).
Ha6op «Aueratsl. Pogamiasi. CoexuHenus
xene3a» (karmsg anerar, kamua deppo (1)
rexcanuasyn, kamus peppo (1II) rexcariHoHuz,
Kallis pOJaHHN, HATPHA alleTaT, CBHHIIA
arnerar).

Hat6op «CoepuHeHs Mapranua» (Kajuus
nepMmaHraHar, Maprasua (IV) oxcua, Maprauma
(II) cynnpaT, Maprania XJIOPHL).

Hab6op «CoenpHenns xpoMa» (aMMOHHA
IWXPOMAT, KaJIHs IUXPOMAT, KAl XpoMar,
xpoma (I11) xnopun 6-TH BORHETH).

Habop «HurpaTel» (aMHOMHHAS HATPAT,
aMMOHHES HHTPAT, KK HATPAT, KaIbIWT
HuTpart, Mei (I1) HATpaT, HaTpHA HHTpAT,
cepeGpa HUTpaAT).

Habop «HnuKaToprD (JTAKMOHMZ, METHIIOBEIE
OpamKeBEIH, heHON(pTANCHH).

Habop «Kucnopozconepixamue opraHAiecKue
BemecTBa» (AeTOH, TIANEPHH, JHITHIOBHIH
3thup, CHUPT H-OYTHIOBEIH, CITAPT
M30aMHAJIOBHIi, CITADT M300Y TANOBHIH, CITAPT
3THAOBEIH, (heno, opManyH, 3THIECHTIUKONb,
YKCYCHO-3THJIOBEIH 3QHp).

Habop «YraeBogopoasry (GeH3HH, T€KCaH,
He(hTh, TOMYOI, UKIIOTECKaH).

Habop «Kucnors! opragmgeckae» (KHCIOTa
aMIHOYKCYCHas, KACJOTa GeH30iiHas, KBeaoTa
MaclIsHas, KHCII0Ta MypaBbHHAas, KHCIOTa
OJICHHOBASA, KACIOTA NATBMUATHHOBAS, KHCIIOTa
CTEApHEOBAS, KHCJIOTA YKCYCHAs, KHCIIOTA
mIaBeJieBas).

Habop «Yrneponpl. AMHHELY (aHHIMH, aHLTHH
CEPHOKHCIEIH, JI-TMoK03a, METANAMHAH
THAPOXJIOPH], Caxapo3a).
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KoMIIeKT KoMnekmai w3
CITMCKa

Ha3nagenue: neMOHCTpPALIOHHOE,

BHJ YIIAaKOBKH: kOopoOka,

OIMCAHUe: HAJIUIHe.

CocraB KOMILIEKTa:

Komneknua « Bomoxaay.

Komreknms «KameHHBIH yrons W NPOIYKTEI €r0
nepepaboTKY.

Komnexkmus «MeTawisl ¥ CILIaBhD.
Komrekmus « MuHepasl H rOpHEIE TOPOIBD?
(49 BumoB).

Komnexnps «MuHepanbhsie yIo06peHIDY.
Komrexnus «HehTs 1 mpogyxTe! ee.
nepepaboTKm».

Komrexuus «ILiactMaccel».

Komnexmisa « Tomwmasoy.

Komnexmg «YyTyH 1 cTaNby.

Komnexmusa «Kayayx».

Komnexnms «1llkama TBepaOCTH.

Ha6ops! ana MOTeIpoBaHHA CTPOCHHS
OpPTaHMIECKMX BEIECTB (YICHHIECKHE) HEe
MeHee 4.

DuzuKa
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O6opynoBanue 0aa
JeMOHCTPaIIHOHHBIX
OIIBITOR

CocTaR KOMIUIEKTA: )
HliraTie ACMOHCTPAIMOHHEI: Ha3HAYCHHE:
IpPOBEJeHVe IEMOHCTPAlHOHHEIX ONLITOB,
CCHORAWYE, CTE{OKEHE, JIAKY, KOMbLA, MyTEL:
HaJuwaue.

CTonnk MoabeMHEIH:

THII CTONTHKA: Y9eOHbI/ TabopaTopHEIi,

0TI0pa, CTepXeHb BHHTOBOY, BHHT
PEeryJIypOBOYHbIN: HANHIHE,

GyHKIMA MOxbEMa M OIyCKAHKA CTOJHKA:
HaIAgHe.

HcTounrK MOCTOSHHOTO ¥ HEPEMEHHOTO
HalpsoKeHWA: HasHa9eHHe: JUIE MATAHNS
peryJlupyeMbIM MepeMeHHEIM H TOCTOAHHBIM
TOKOM 3JEKTPHIECKAX CXEM,

qacrota, I'm; 50,

notpebiiseMast MOMEOCTE, BA: 10,

ManoMeTp sKEAKOCTHON TeMOHCTPAITHOHHEILI:
Ha3Ha4YeHHe: U1 W3MepeHus nasneHds no 300
MM BOJIIHOTO CTOJIOA BEIMIE ¥ HIDKE
aTMochepHOro JaBlieHus,

crexisnnas U-o6pasHad TpyOka Ha HOACTaBKe:
Halnu4He. _ !

KamepToH Ha pe30HAHCHOM AIIHAKE:
HasHa49eHUE: A JEMOHCTpAIUH 3BYKOBBIX
Koje0aHwii ¥ BOJH, -

JBa KAMEPTOHA Ha Pe30HUPYIONIMX SIIAKAX:
HAJIVYHE,

PE3HMHOBEIN MOJIOTOYEK: HAIMIHE.

Hacoc BakyyMHEBI# ¢ 571€KTPONPHBOIOM:
HazHaueHHe: CO3JaHue Pa3pIKeHUs HWIH
M30BITOYHOTO JABNIEHHS B 3aMKHYTHX 0GLeMax,
OTIBITHL: KHATIEHHE JKHOKOCTH IPH MOHMKEHHOM
[ABIECHNUY, BHEIMHEE M BHYTPEHHES JARICHAE H
ap.

Tapenka BakyyMHas: Ha3HAYCHHE:
HEMOHCTpALKs ONBITOB B 3aMKHYTOM 00beMe C
paspeXeHHRIM BO3AYXOM,

OCHOBaHHE C KPaHOM, KOJIOKOJI H3 TOJCTOrO
CTEK/Ia, PE3MHOBAs MPOKNAJKa, HeKTPHYSCKUl
3BOHOK: HalH4YHe.

Benepro ApxuMena: Ha3HAYECHHE:
AEMOHCTpalma peHCTBYUS KHXKOCTH Ha
MOTPYKEHHOE B Hee Tel0 M H3MEpeHHe
BEJTMYMHbI BRITAIKHBAIOMEH CHITH,

BEJEPKO, TEJI0 MUMHHAPHIECKOH HOpPMEL,
TIPYXXUHHBIN THHAMOMETp: HalIUIHe.

OrauBo BO3AYIIHOE: HA3HAYEHHE!
JIEMOHCTpAIMs BOCIUIaMEHEHES roprodell cMecH
npH ee OBICTPOM CKATHH,

TOJICTOCTEHHBIH ITUIMH/P, IOPIIEH Ha
METAJLUIAYECKOM INTOKE C PYKOATKOIA,
NOJICTaBKa JUIs [TUIMH/pA: HalHane.
ITpubop Ans JEMOHCTpAIHH JABICHKA B
KHJKOCTH: Ha3HaYeHHE: IEMOHCTPAIIAL
HM3MEHEHUA JaBleHns ¢ NIy OMHON IorpyKeHus,
JaTINK JaBICHNS, KDOHINTEHH /A KpeTieHus
Ha CTEHKE cocya: HaIu1He.

ITpubop mnsa aeMoncTparum armocdepHoro
JaBieHnd (Marae0yprekue NoIymapns):
HazHaueHHe: AEMOHCTPAIHS CHITEI
arMOC()epHOTO JaBEeHHs, - -

JB2 pasheMHEBIX METAIUIMYECKAX NOTYINAPHS C
IOPOYEBIME PYYKaMH ¥ XOPOIIO
NMPUIITA(QOBaHARIMHA KPasMH, HAIIEND C
KpPaHOM: HaJimque,




€03/]aBaeMOe BHYTPH [IapOB
BaKyyMMeTpadeckoe aaeinenyde: He meHee 0,05
Mlla,

MaKCHMAaNbHOE Pa3phIBAIOIMIEe YCHIHE: HE
Mmenee 90 H.

Ha6op Ten pagHoro o6seMa: Ha3HaUCHUE: LI
ONpeeneHUs ¥ CpaBHEeHHS TCILTOEMKOCTH H
ILIOTHOCTH Pa3/MIHEIX TBEPIABRIX MATEPHATIOB,
IEIUHIPE U3 PajIMIHEIX MAaTEPHANOB: He
MemHee 3,

KPIOUKH Jisi MOARENTHBAHNS [TATHHAPOB:
HaJlH9IHe.

Habop Ten paBHOW MaccH: Ha3HAYEHHE: UIT
ONpefeneHMs W  CpPaBHEHMIO  IIIOTHOCTH
Pas3IMYHBIX MaTEPHANIOB,

IATMHADPE! M3 Pa3IHIHbIX MaTepUaloB: He
MeHee 3,

KPIOYKE ISt NOABEIHBAHNS [IHIHHAPOB:
Hallugue.

Cocyms coobImaromuecs: HazHAYeHUE:
JEMOHCTPAINL OJJMHAKOBOTO YPOBHA
OXHOPOMHON JKHOKOCTA B cooOmarommxcs
Mexay coboit cocynax pasHoit hopMel,
cooBmaromuecs CTeKNsHAbIE TPYOKH pasHOM
¢opmer: He MeHee 3,

NOJICTABKA: HAIHIHE.

Tpybka HeloToHa: HazHaueHHe: HeMOHCTPALUS
OJHOBPEMEHHOCTH MNAJIGHHs pPasMYHBIX TEH B
pa3pekeHHOM BO3IyXe,

(YHKITEA TOFKIIOYSHUS K BAKYYMHOMY HacOCy:
Hagye,

AnuHa TpyOxm: He MeHee 80 cM.,

pE3MHOBbIE NPOOKH, HATMIENb: HATHYHAE,
KOJIIHYECTBO TeN B TpyOKe: He MeHee 3.

IMlap Tlackana: Ha3HaueHHe: HEMOHCTpaIHA
nepefayyd  OPOH3BOAMMOIO Ha  JKHIKOCTb
[@BJIECHMA B 3aMKHYTOM COCYJe, NeMOHCTpaIs
NOXbEMA  XMIKOCTH  moj  JelicTBHEM
arMochepHOTo JABICHHA,

MeTaIMYecCKHii HHIMHAP C  ONpaBaMy,
NOPIIEHE CO ITTOKOM, IOJNBIH MeTauIMIeCKHid
HIap ¢ OTBEPCTHAMM: HAIHIHE,

IUTHHa IIMHApa: He MeHee 22 cM,

IuaMeTp mapa: He MeHee § cM.

Illap ¢ KomsHOM: HasHa4YeHMe: HEMOHCTpaLus
pacIMpeH s TBEPAOTO TeNla IPH HarpeBaHHH,
IITATHR, METALTHIECKOE KOBLO ¢ MydToii,
mIap ¢ HenoJxoi: Haluaue,

IUTHHA HeTOYKH: He MeHee 80 MM,

IHaMeTp [Iapa: He MeHee 25 MM.

MuiuHApEL CBHHIIOBEIE co CTPYIoM:
Ha3Ha9eHHe: IEeMOHCTpAIHs B3aHMHOTO
MPATSKEHUA MEXXTY aTOMaMH TBEPHABIX Tel,
KOJIMYIECTBO OJMHAKOBEIX IAIMHAPOB: HE MEHEe
27

MaTepHal IWIMHAPOB: CTalh A CBHHEN,

KPIOYKH I IONBEINHBAHNSA: HANIIHE,

CTpYT, HalpaB/LHOLad TpyOKa: HaTuIHe.
Iprbop Jlenna: ~ HasHauCHHE: s
HCCNEIOBAHKS  3aBHCHMOCTH  HAUpaBJIeHNS
HHIYKIHOHHOTO TOKa OT XapakTepa U3MeHeHus
MarHHTHOTO MOTOKa, _

CTOMKa C KOPOMBICIIOM: HAJTMIHE,

KOJIHIECTBO AITOMHMHMEBEIX KOJNEIl: HE MEHEE 2,
[IPOpPE3kb B OMHOM K3 KOJEL[: HallIHe.

Maraut 1yroo6pasHeiii  IeMOHCTPAIMOHHBII:
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Ha3HAYeHUe: JEMOHCTpAIHA CBOMCTB
TIOCTOSHHBIX MarHHTOB,

THI MarHWTa: HAMarHWIeHHEI OpYCOK,
KOJHYECTBO [[BETOB MAarHHTa: HE MEHEE 2,
0603HaAYEHHE TTOJIFOCOB MAaTHYTA: HATAIHE.
MarHaT  NONOCOBOH — IEMOBCTPALIHOHHBIN
(mapa): HasHadeHue: AEMOHCTpAIAA CBOMWCTB
TIOCTOAHHBIX MAaTHHUTOB,

THI MarH{Ta: HaMarHIeHHbIH Opycok
TIPAMONMHEHHOH GOPMEI,

KOJTHYECTBO LIBETOB MAarHMTA: He MEHEe 2,
0003HaYeHHe NOJIOCOR MATHUTA: HAJHIHE.
Crpenkn  MAarHHTHBIE Ha . [ITaTHBAX:
Ha3Ha4YeHHUe: JEeMOHCTpAlMs B3aUMOAEHCTBHUS
HOMOCOB MAarHUTOB, OPHEHTalli¥ Marsdra B
MarHuTHOM HOJe,

HaMarHW4eHHas CTPeNKa: HaIHHE,

KOJIM9€CTBO [BETOB MarHHTA: HE MEHee 2,
MOCTABKA: HAIMIHE.

Ha0op 1eMOBCTpalHOHHEIH «DNeKTPOCTATHKA
(amextpockomel  (2), cynraH (2), DanodYkKa
CTEKIAHHAA, [anodka 5S00HHTOBAY, INTATHBEL
monmupytomue (2).

MammHa anexTpodopHas 301
BBICOKOBOJNILTHEIM HMCTOYHMK: HasHA4YeHHe: IJIA
NOMYyYCHUA 3SNEKTPHYECKOrO 3apdfa BEICOKOTO
NOTEeHIHAIA U TIOJYYCHHAA HCKPOBOIO pa3pAaa,
IVICKM Ha cTOoMKax: HaJmgaue,

KOJHIeCTBO JeHAeHCKEX OaHOK: He MeHee 2,
MOACTABKA: HATHIHE.

Kommnext nposomos: mnpHa: He MeHee 500 MM
— 4,250 MM — 4, 100 MM — 8, HazHaveHue: Iug
MONKIIOYEHHA AEMOHCTPALMOHHRIX TPUOOPOB H
ofopyoBaHEsA K MCTOSHHKY TOKa, I COOpKH
JNEKTPHIECKUX Lenel, BXIodas dJISMEHTHl M3
paboth «IloCTOSHHEIN INEKTPHIECKMIA TOK).

4.2

O6opynoBaHue Bin i
nabopatopebx pabor H
Y9EeHHYIECKHX  OIBITOB
(ma O0ase KOMILIEKTOB
s OI'D)

Becsl 31eKTpoHHRE.

Memsypxa, npegen u3MepeHns 250 ML
Hemamomerp 1 H.

Jusamomerp 5 H.

wuHap cransHOM, 25 cM3.

ITunmanp amoMHBHAEBEIH 25 cM3.

ITunmapp amomusMeBbI 34 cMm3.

ITunveap nnacTukoBeit 56 cM3 (ms
H3MEpEHHs CANBl ApXHMe/a).

TIpyxwuna 40 H/m.,

Ipyxwuna 10 H/m.

I'pyzet mo 100 r (6).

I'pys HabopHEIi ycTaHABIHBAET MAcCy ¢ HIarOM
10r.

Mepnas neHra, THHelHKa, TpaHcnopTHp, bpycok
C KPIOYKOM M HHTBIO. Hanpagismomas JaHoi
He Meree 500 M. JIoIKHEI OBITH 00ecIedeHnl
pasnbie ko3hdHuIeRTE TpeHna Gpycka mo
HanpabJLromei.

CexyHIoMep 3NMeKTPOHHEII C JaTIHKOM.
Hanparjsromas co mxanoif.

Bpycoxk nepeBsHHBIH C MyCKOBEIM MarHUTOM.
HursaHOl MasTHHEK C IPy30M C IIyCKOBBIM
MarHuTOM M ¢ BOSMOJKHOCTBIO H3MEHEHHS
JUTHHB] HUTH.

Psrgar.

BOK HOABHKHBIH.

bBoK HemoBIDKHBIH.

Kamopumetp.

TepmomeTp.
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HcTodHuK nuTaHusA IOCTOAHHOTO TOKA
(BEIIIPSIMHUTENb C BEIXOIHBIM HaIpsKeHneM 36 —
42 B unu 6arapeifHsiif 610K ¢ BO3MOMHOCTEIO
PeryInHpOBKH BEIXOJHOIO HAIPSDKEHUS.
BonstMerp IByxnpegeneHelii (3 B, 6 B).
Amunepmetp mByxmpenenbasii (0,6 A, 3 A).
Pesuctop 4,7 Om.

Pesuctop 5,7 Om.

Jlammouxa (4,8 B, 0,5 A).

IMepemenHm1i pesrcTop (peocrar) o 10 Om.
CoemuHuTENLHEIE POBOJA, 20.

Ksmou.

HaGop mpoBONOYHEIX PE3HCTOPOB pls.
CoGuparomas JuH3a, PoKycHOe paccTosHIe
100 mm.

Cobupatomas nmuH3a, GoKycHOe paccrosaue 50
MM.

PacceuBaromnas THH32, (POKYCHOE PACCTOSHHE —
75 mm.

OKpaH. S

OnTraeckas CKaMbd. .

Cnaiin «Mogens npegMeTay.

OcgeTurens.

TomymuuHap ¢ NIAHIIETOM C KPYTOBEIM
TPaHCHOPTHPOM.

IpuGop nns u3ydeHHs ra30BLIX 3aKOHOB.
Kammnnspe:.

Judppaximonnas pemetia 600 mITprxoB/MM.
Judpaxuronnad pemerka 300 mTpExoB/MM.
3epkano.

JlazepHas ykazka.

[NTonsponn B paMke.

Hlems FOura.

Karymka MOTOK.

brok auonos.

brnok xosxencaTopos.

Kommac.

Marsnr.

OJexTpoMarHur.

Onmiky xene3Hnie B OaHKe.

Texnonorygeckas HaNpaBIeHHOCTh

PoboroTexnuaeckuii Habop MpeHa3HAYEH IS
H3yUeHHs OCHOB pOOOTOTEXHUKH, AETAICH,
Y3710B H MEXaHW3MOB, HEOOXOMMMEIX IS
co37aHuA pOOOTOTEXHUIECKHX YCTPOMHCTB.
HaGop npencrasiser co6oit KOMIIEKT
CTPYKTYPHBIX 3IEMEHTOB, COSAMHATEBHEIX
3]IEMEHTOB ¥ 3IEKTPOTEXHUIECKHX
KOMITOHEHTOB.

Habop no3somser cobupats (1
IPOrpaMMHpoBaTh coOHpaeMble MOAEIH), H3
3JIEMEHTOB, BXOIAIMMX B €TO COCTaB, MOJCHH
MEXaTPOHHBIX ¥ pOOOTOTEXHHIECKHX
YCTpOMCTB ¢ aBTOMATU3HPOBAHHEIM
YTIpaBleHHeM, B TOM 9HCIIe Ha KOJECHOM X0y,
a TaKKe KOHCTPYKIIHH, OCHOBAaHHEIX Ha
HCIIOJIB30BaHHH NIEpeaad (B TOM YHCIIC
9ePBSIHBIX U 3y69aThIX), a TAKXKE PHIYaroRB.
CBeToHOHEIN MaTpHYHEIN AUCIUIEH ¢ Oenoi
HOJCBETKOH HA KOHTPOJLIEPE.

KonuyecTBo opTOB BBOIA/BHIBOJA HA
KOHTpOJIEPE HE MeHee 6.

KommgecTBo KHOTIOK HE MeHee 4.

O0mee KoIMIecTBO 3AEMEHTOB: He MeHee 520
IIT., B TOM 9HCIIe:
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1) mporpaMMHpyeMBbIii 6JI0K yOpaBIeHHs,
KOTOpHI MOxeT paboTaTh aBTOHOMHO U B
TIOTOKOBOM peXHMeE;

2) cepBOMOTOPSI;

3) maTHHK CHUIBI;

4) JaTIEK paccTOAHUS,

5) naT4vK nBeTa;

6) akxyMmynaTopHas Gatapes;

7) NHACTHKOBBIE CTPYKTYPHEIE DIISMERTEI,
BKJTFO4YAS IEp(OpHpOBaHHEIE DIEMEHTHI: 6Ky,
KyOHKH, OCH H BaJibi, COSJHHUTEILHEIE
3NIEMEHTHI K OCSM, MIECTEPHH,
npefHa3sHaYeHHEIE LI CO3HAHNA YePBIIHBIX H
3y69aTEIX Nepenad, COeAMHUTENbHEIE H
KpEIIeXKHBIE JIEMEHTHI.

ITporpaMmHoe ofecnederne, HCNOIb3yeMOE
JUIs IporpaMMHpOBaHUs cOOHpaeMBIX
pOBOTOTEXHUUECKHX MOZENEH 1 yCTpoHicTB,
JIOCTYITHO Jij1sf CKauMBaHuA w3 ceTH MHTEpHeT.

O6pazoBaTenbHEIH

Habop MmO MexaHWKe,

MEXATpOHHKE
poGoTorexmuke

H

KoMimexT Anist H3y4eHUs OCHOB 3NEKTPOHMKH M
POBOTOTEXHUKH.

Ha6op nomkeH OBITH DpeAHA3HAYEH lum
NpOBEICHUA YIeOHBIX 3aHATHI IO 31EKTPOHUKE
H CXEMOTEXHUKE C NENbI0 H3ydeHus Haubonee
pacnpocTpaHeHHOH 3eMeHTHOM 6a3kl,
HpUMEHSIEeMOH NI HHKeHEPHO-TEXHUIECKOTO
TBOPYECTBA y9alIuXcs ¥ paspaboTky yueOHBIX
Mogene#i poGoros. Habop nomkeH no3BoniaTh
Y9ampMes Ha P2KTAKE OCBOHTH OCHOBHBIE
T2XHOAOrYH NPOECKTHPOBAHHAS
po6OTOTEXHAICCKAX KOMILIEKCOB Ha IPAMEpE
y4eOHbIX Mojeneli poGoTOB, a Taloke H3YIHTh
OCHOBHEIE TeXHHYECKHE PEMICHA] B 00IacTH
KHOEpHETHIECKHX H BCTPAUBAEMBIX CHCTEM.

B cocTap kOMIIIEKTa JOIDKEH BXOIUTE Habop
KOHCTPYKTHBHEIX 3IEMEHTOR I COOpKH
MaKeTa MaHWITYJAIHOHHOTO PO60Ta, KOMIUIEKT
METATAYECKAX KOHCTPYKTHBHBIX 31EMEHTOB
1uis c6opxy MakeTa MOOGHIBEHOTO pofoTa | T.IL
B cocraB kommekTa BXOJUT Ha0Op
3NEKTPOHHEIX KOMIIOHEHTOB IS H3yICHHA
OCHOB 3JIEKTPOHHKH H CXEMOTEXHHKH, & TAKXKe
KOMILIEKT NPUBOJOB H JATIHKOB Pa3IHIHOrO
THNA AJiA pa3paboTka poGOTOTemqecm
KOMIILIEKCOB. - .

B cocras KOMIUIEKTa JOKHO onmem, MOTOPH
C 3HKOJIEPOM — HE M€Hee 2 IIT, CEPBONPHBOX
fonbmolt — He MeHee 4 [T, CEPRONPHBOL
MabIA — He Meree 2 1T, HH(PAKpacCHkIH
JaT9HK — He MeHee 3 IT, YIBTPa3ByKOBO
JaTYHK — HE MeHee 3 HIT, AaT9HK TEMIIEpaTyphl
— He MeHee | HIT, JaT4¥K OCBEIMIEHHOCTH — He
MeHee | mrT, BaGop 3MEKTPOHHBIX KOMIOOHEHTOB
(pe3HUCTOPEI, KOHAEHCATOPE!, CBETOIHOIRI
Pa3IHIHOTO HOMHUHAIIA), KOMIUIEKT IPOBOAOB
Ja GecacgHOrO NPOTOTHIAP OBAHKS, IUIATA
6ecmacTHOrO NPOTOTHIHPOBAHIS, AKKYMYJIATOD
U 3apsaHOe YCTPOMCTRO.

B cocTaB KOMILIEKTA IOJKEH BXOJUTD
HPOrpaMMHpPYeMEIif KOHTPOJLIED,
nporpaMMHapyeMsli B cpene Arduino IDE wm
aHANOTHYHLIX CBOOOIHO PacHpOoCTpaHIEMBIX
cpenax paspaborku. IIporpaMmupyeMetit
KOHTPOJUIEp RODKEH 00/ aTh IOPTAMHE T
MOFKHOYeHHS [IA(PPOBEIX H aHATIOTOBEIX
ycrpo#cTB, uaTepdelicama TTL, USART, I2C,
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SPI, Ethernet, Bluetooth s WiFi.

B £OCT4B KOMIUIEKTA JOJUKEH BXOIHTH MOJTYJIh
TEXHHYGLKON0 3PEHMS, IpeCcTaBILIonMi coboi
BLIUUCHZTEIbHOE YCTpOBCTBO CO BCTPOCHHBIM
MHKPOIPOIIECCOPOM ( KOJMEECTORO AMEp — HE
MeHee 4 mT, gacTtoTa sapa — He MeHee 1.2 I'T,
06beM O3Y — He meHee 512 MG, o6pem
BCTPOCHHOH namaTH —He Meree 8 I'0),
HHTETPHPOBAHHOM KaMepoil (MaxcrMalbHOe
paspeIneHue BAAEONIOTOKA, HEPENAaBaeMOro IO
untepdeiicy USB — He menee 2592 x 1944 exn.)
M orrTHdeckoli cucremoit. Moxyne
TEXHHIECKOT'0 3peHI IODKEH 00Ianars
COBMECTHMOCTBIO ¢ PA3TMIHEIMH
TIPOrpaMMHpPYEMBIMH KOHTPOILIEpAaMH C
nomomgio HHTepheiicop — TTL, UART, I2C,
SPI, Ethernet. Moy TeXHUIECKOTO 3peHHS
JOJDKEH MMETh BCTPOEHHOE IPOrpaMMHOE
ofecnegenne Ea OCHOBE ONEPAIHOHHOH
cHCTeMBI Linux, IO3BOAAIONIEE OCYIIECTBIIATE
HacTPOMKY CHCTEMEI MAITHHHOTO O0YIEHH
[ApaMETPOR HEUPOHHELIX CeTeH g
obHapyxeHns 06BEKTOB, ONpENeIeHAT HX
MapaMeTpoR H JansHelmell naeHTHGHKaImy.
KOMIIIEKT HOMkeH 06ecedrBaTh BO3MOKHOCTS
H3ydJeHHUsA OCHOB pa3paboTKH IPOrpaMMHEBIX H
annapaTHEIX KOMIUIEKCOB HHKEHEPHBIX CHCTEM,
pemenwii B chepe «FIHTEpHET Bemei», a Takxke
penieHu B 061acT poOOTOTEXHUKH,
HCKYCCTBEHHOI'O HHTENIEKTa H MAIAHHOIO
obyaeHns.

KommmiotepHoe 06opynoBanue

1 | Hoyrbyx

®opm-takTop: HOYTOYK.

XKecrkas, HEOTKIIOYaeMasn KIaBHaTypa:
HaJIH9He.

Pycckas packiajika KIIaBHATYPhL:
Haique. :

JHuaronains skpana: He menee 15,6
IHOHMOB.

Paspeinense skpaHa: He MeHee 1920 x
1080 muxcerreit.

KonmdecTso saep mporeccopa: HE MEHES
KoNHYeCTBO MOTOKOB: He MeHee 8.
Ba3oBad TaKTOBasA 9acTOTa OPOLIECCOPa:
me Menee 1 I'T.

MaxkcumanbsHas TaKTOBasA 9acToTa
nmpoueccopa: He Meree 2,5 ['T'u.
Ksm-paMaTh nponeccopa: He MeHee 6
M6aiit.

O06BeM yCTaHOBIIEHHOH OIIEpaTHBHOH
namsTH: He MeHee 8 ['6aiir. )
O6neM noaaepKIBaeMoii oriepaTHBHOM
TaMATH (JU1s BO3MOKHOCTH
pacmupeHi): He MeHee 24 I"0ait.
O6BeM Haxkormrenst SSD: He MeHee 240
T'6aiit.

Bpemsa asToHOMHOM paboTH! 0T GaTapen:
HE MeHee 6 9acoB.

Bec HOyTOyKa C YCTAHOBNCHHEIM
aKKyMmyJsrTopoM: He 6onee 1,8 kr.
Buemmvit urrepdeiic USB crannapra He
mmke 3.0: He MeHee Tpex CBOOOIHBIX.
Buemnuii unrepdetic LAN
(MCTIONB30BAHHE IEPEXOTHAKOB HE




TpeyCMOTPEHO): HalHdHe.

Hamune mMomyneit u uatephelicop
(ucrioNB30BaHAe MEPEXOTHUKOB HE
nperycmotpeHo): VGA, HDMI.
BecnpoBoaras cea3p Wi-Fi: Hammawe ¢
noppepxxoi cranpapra IEEE 802.11n
HIIE COBpEMEHHEE.

Web-kxamepa: Halmaye.

Manunynsrop « Mpimb»: HATHYHE.
IlpemycraHoBNeHHAs ONepaiyOHHAA
cucTeMa ¢ rpathugecKum
TIOJIE30BATENECKAM HHTEp(deiicoM,
obecneaupatomasn paboty
PacIpoCTpaHeHHEIX 00pa3oBaTeNbHEIX K

obmecncTeMHBIX IIpHJIO)!(CHHﬁI HAITHYIHC.

5 MOV (npuntep, ckanep,
KOIp)

Tum yctpoiicta: MDY (dysxmm
II€9aTH, KOITHPOBAHMs, CKAHUPOBAHHN).
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Bazopas (0043aTeI-HAS 9ACTD)

EC’I‘CCTBEHHO-H&Y‘IH&SI HarpaBJICHHOCTE

ObecmeunBaeT BLINOTHEHHE Naf0opaTOpHEIX paboT Ha ypoKax
TI0 GHOTIOTHH B OCHOBHOHM IKOJIE ¥ NPOEKTHO-
HCCIIEIOBATENBCKOM NEATEIEHOCTH YYamuXCs.
KoMmnexTamms: '

BecnpoBoaHo# MYTBTHHIATIHK 110 OHOJIOTHH C 6-10
BCTPOCHHBIMH JAaTYHKAMH:

Iudposas JaTIHK BIKHOCTH C AHana3oHoM m3Mepernud 0...100%;
JaTYHK OCBCINEHHOCTH ¢ AHANa30HOM H3MEpPCHHUA HE YK€ YE€EM
ot 0 mo 180000 nxk; 3 2
natauk pH ¢ qana3oHoM H3Meperna He yxke 9em ot 0 g0 14
pH;

IaTYHK TEMOCPATYPHI C JHANIA30HOM H3MEDEHUS HE YIKE YeM 0T
-20 no +140 C;

JaT9HK 3MEKTPOUPOBOJUMOCTH ¢ JHANA30HAMH H3MEPEHHS He
yxe 4eM o1 0 go 200 MxCw; ot 0 xo 2000 MxCum; ot 0 go 20000
MKCM;

1 JabopaTopus o
Gronoruu
(y4eHmIeCcKas)




2

JaTIHK TeMIEPATYPH OKPYXKAIOIIEH cpebl ¢ AUaNa30oHEoM
M3MepeH s Be yixe 3em or -20 xo +40.

AKceccyaphl:

Ka6ens USB coeqaBuTeNbHEIH.

3apsimHOE ycTpoiicTBo ¢ kabenem miniUSB.

USB Apantep Bluetooth 4.1 Low Energy.

Kpatkoe pyKkoBOICTBO IO SKCILTyaTalHy Iu¢ppoBoit
Na00paTopHH.

Lugpopas uneokaMepa ¢ METALTAYECKAM IITATHEOM,
paspemenre He Meree 0,3 Mmmmkc.

TIporpammMHoe ofecnedeHue.

Meroauueckre pekomeHmamyH He MeHee 30 paborT.
VYnaxoBka.

Hanwaue pycCKOS3HMHOTO caifTa MOIEDKKH, HaIHdne
BHJIEODOAKOB.

Ladpopas

nabopaTopus 1o
Gromorum
(yaeHMgeCcKan)

ObecneunsaeT BoINOIHEAHE Tab0opaTOPHEIX paboT Ha Ypokax
110 6HONOrHH B OCHOBHOM IIKOJE U IMPOEKTHO-
HCCIIEIOBATEIbCKOM AEATENBHOCTH YJamipXcs.
Komiexranmgsa:

BecnpoBoaHO# MyTETHOATIHK 110 OHONOTHH C 6-10
BCTPOCHHBIMH [ATIHKAME: :

HaT4UK BI2KHOCTH C qrana3oroM usmeperns 0...100%;
[aT4¥K OCBEIHEHHOCTH C JMANa30H0M H3MEPEHHS HE YIKE €M
ot 0 no 180000 x;

naTauk pH ¢ mHana3oHOM H3MepeHUs He yxke geM ot 0 jo 14
pH;

AaTYMK TEMIEPATypPHl ¢ AHATIA30HOM H3MEPEHHSA He YKe 1eM OT
-20 no +140 C;

JATIUK SNEKTPOMPOBOIHMOCTH C Maia30HaMH H3MEpeHUs He
yxe geM ot 0 1o 200 MxCwm; ot 0 mo 2000 MxCwm; ot 0 mo 20000
MKCwm;

JaTIMK TeMIepaTyphl oxpyxcammei«’l Cpelpl C THAMa30HOM
H3MEPEHH HE yike 4eM ot -20 no +40.

Axceccyapsi:

Kabens USB coefMHHATEIBHBIN. -

3apsHoe yeTpoiicTBo ¢ kabenem miniUSB.

USB Apanrep Bluetooth 4.1 Low Energy.

KpaTkoe pyKOBOACTBO IO SKCILTyaTalK HHAGPOBO
nabopaTopHH.

ITudposas puAEOKaMePa ¢ METAUIICCKHM [ITATHBOM,
paspemenue He Meree 0,3 Mmmkc.

[IporpaMmuoe cbecriedeHne.

Metommaeckue pekoMeHIaNK He MeHee 30 paGOT
Vnaxoska. :

Hanwgue pycckos3pEOro caifTa MOISPIKKE, HATHIHE
BHIICOPOIHKOB.

Hupposas

JrabopaTopus 1o
XAMAY
(yueHMUECKAT)

Ob6ecneTMBaeT BEINONHEHUE Ia00PATOPHEIX paboT N0 XMMHAH Ha
YDOKaxX B OCHOBHOM IIKOJIE€ ¥ MPOEKTHO-HCCIEA0BATENHCKOM
IEATeIHHOCTH Y9YALIHXCA.

Kommnexramus:

BecnposonHo MynLTmaTun IO XUMUHK G 4-Ms BCTPOCHHBIMHE
JaTYAKaMH:

JaTaux pH ¢ 1uanma3zoHOM H3MepeHHA He yike 9em ot 0 o 14
pH;

JaT9MK BEICOKOH TeMIlepaTypH (TepMOIapHEIii) ¢ THANa30HOM
H3MepeHHA He yxe geM ot -100 mo +900 C;

JaTYHK 3IEKTPONPOBORUMOCTH ¢ JHATIA30HAMH M3MEpPEeHH He
yae geM ot 0 mo 200 MxCwm; ot 0 ;o 2000 MKCM; ot 0 mo 20000
MKCM;

JaTIHK TEMIIEPATY Db Hna'rmmnmﬁ C [¥ana30HOM H3MEPEHHA
He yxxe geM ot -30 mo +120 C.

OTnensHbie JaTIUKH:

JATYHK OIITHYECKOH MIOTHOCTH 525 HM.




AKceccyaphbi:

Kabens USB coemuHATELHBIM.

3apgaHoe ycTpoicTBO ¢ kabenem miniUSB.

USE Anaircep Bluetooth 4.1 Low Energy.
Kparxce pyKOBOACTBO NG SKCILTyaTanyy mudgpoBoii
1ab0PATOPHH.

Ha6op nabopatopHOH OCHACTKH.

TIporpamMmHoe oGecnedeHne.

MeTonmieckye pexoMeHEAIAH He MeHee 40 paboT.
Hanmiue pycckos3bMHOrO caiiTa MOANESPIKKH.
Hanvgune BHAEOPOIHKOB.

Hugposas

3 Jaboparopus mo
1176310
(yueHHTECKan)

Ob6ecnegnBaeT BEIMOMHEHHE SKCIIEPHMEHTOB IO TeMaM Kypca
1))76371 9% 8

Komrnekramus:

BecnpoBomHO# MyNMETHIATIHK 110 HIRHEKE C 6-10 BCTPOSHHBIMH
JaTIAKAMH:

H(poBO HaTIAK TEMIEPaTYpPhl ¢ A¥ANa30HOM H3MEpEHHA He
yxe geM ot -20 mo 120 C;

mbpoBoi FaTIAK aGCOJFOTHOTO JABIEHHASL C THANIA30HOM
H3MepeHws He ke 9eM ot O 1o 500 xIla;

JaTIAK MarHATHOTO HOJIA ¢ THATIa30HOM H3MEDEHHS He yXKe
vem ot -80 mo 80 MTr; _

JIaTIHK HaNpsOKeHVd ¢ AHANIA30HaMH H3MEPEHUs He YXe UeM OT
-2 1o +2 B; ot -5 1o’ +5 B; or-10 mo +10 B; oT-15 m0 +15 B;
JaT9¥K TOKa HE yiKe 9eM.oT -1 1o +1 A;

JaTIuK aKceneliome'rp ¢ TIOKa3aTesIMA e MeHee JeM: +/- 2 g;
+-4g;,+-8g.

OtnenpHbIE YCTPOKCTBA:

USB ocuumnorpad He MeHee 2 kagana, +/- 100 B.
Axceccyaps:

Kab6ens USB coeauBuTELHEIHA.

3apanxoe ycTpoHcTBO ¢ kaberem miniUSB.

USB Apanrep Bluetooth 4.1 Low Energy.

KoHcTpyKTOp 115 IpOBEAECHUS SKCIIEPAMEHTOB.

KpaTkoe pykoBOJACTBO IO SKCILTyaTalyy MUGPOBOY
JabopaTopun:

IporpamMMHOE 0fecTiedeHue.

Metopudeckue pexomerganmy (40 pabort).

Hanmare pyccKOS3EIIHOTO calfTa HOLTEPIKKH.

KommerotepHoe 060pynoBanue

Hanyuawe BUICOpOIHKOB.

4 Hoyt6yk

®@opm-dakrop: HOYTOYK. - _

JKecTxast, HEOTKIIOYAEMAd KIABHATYPA: HAJIHIHE.

Pycckas packiafika KIaBHATYPHI: HATHAHE.

Juaronans 3xpaHa: He MeHee 15,6 moHMOB.

Paspemenne skpaHa: He Meree 1920 x 1080 mmxceneii.
KonuaecTro sigep nponeccopa: He Menee 4.

KomgecTBO OTOKOB: HE MeHee 8.

ba3osas TakToRad yacToTa mponeccopa: He Meree 1 I'T.
MaxkcrManbsHag TakTOBAsA TaCTOTA NPOLiEcCOopa: He MeHee 2,5
I'Tu.

Ksm-namates nponeccopa: He MeHee 6 MGaifT.

O06BeM ycTaHOBITEHHOM ONEPATHBHOM NaMATH: He MeHee 8
I'Gaitr. '

O6BeM moAIepKUBAEMOM ONEPATHBHOM maMaTH (1
BO3MOXXHOCTH pacIiupenus): He MeHee 24 ['Gaift.

O61bem HakonmTens SSD: we MeHee 240 T'Gaifr.

Bpems aBToHOMHOMI paboTs! OT OaTapen: He MeHee 6 9acoB.
Bec froyTOyKa ¢ ycTaHOBNEHHbBIM aKKyMyJsTopoM: e Gonee 1,8
KT.

Bremmuii naTepdetic USB crarnmapra He Hmxke 3.0: He MeHee
TpeX cBOOOAABIX.
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Buemmumit maTepdeiic LAN (Ecmonbs3oBaHEe NEPEXOTHUKOB HE
IpeyCMOTPEHO): HAIHIHE.

Hanmwawne Moayneii n naTepdelicor (HCmoNLE30BaHRE
MIEPEXOJHHKOB He mpexycMoTpeHo): VGA, HDMI.
BecnpoBopnras cBsa3s Wi-Fi: Hanmmaue ¢ nogaepxkoii cravmapTa
IEEE 802.11n wim coBpeMeHHee.

Web-kamepa: Hammaze.

Manamynarop «MpIby»: HaJXH9He.

IpenycranoBieHHas onepanyonAas cucTeMa ¢ rpadmIecKuM
HOJB30BATENECKUM HATEp(eHcoM, obecneunparomas paboty
PpacpocTpaHEHHBIX 00pa30BaTEIFHBIX H 00MECHCTEMHBIX
TIPAIOXKEHHH: HaTHYHeE.

MOV (mpurTep,
CKaHep, KOIHP)

Tun yetpoiictea: M@V (byHKOMI NeTaTH, KONMPOBAHH,
CKaHAPOBAHMA).

®opmar Gymaru: He MeHee A4.

IigeTHOCTE: YepHO-Oermbiii.

TeXHONOTHSI NeYaTH: Ta3epHasl.

MakcuManbHOE pa3pemenne negaTy: He menee 1200 x 1200
TOYEK.

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

ECTCCTBGHHO-H&Y‘IHHX HampaBJIEHHOCTH

[udposas
nmabopaTophs Ho
6xomorum
(yaeHm9eCKan)

OGecniegnBaeT BEIIOIHEHHE 1a00paTOpHBIX paboT Ha ypokax
110 GHOOrAH B OCHOBHOM IMKOJIE H POEKTHO-
HCCNE0BATEIbCKOM ISATEEHOCTH YIalIAXCA.
Kommnexranmsa:

BecnpoBogHO¥ MyILTHIATIAK 110 GHOIOTHH € 6-10
BCTPOCHHEIMY JAaTIHKAMH:

HATIHK BIQKHOCTH C AHATA30HOM H3Mﬁ:pemm 0...100%;
JaTIUK OCBEMEHHOCTH ¢ AUANa30HOM H3MEPEHHS HE YXKe 9eM
ot 0 go 180000 nx;

marank pH ¢ AuanazoHOM. H3MepeHus He yxe 9eM ot 0 jo 14
pH;

JATIHK TEMIIEPATYPHl ¢ AMAHA30HOM H3MEPEHHSA HE YKE 9EM OT
-20 po +140 C;

AATYHK 3JIEKTPONMPOBOAMMOCTH C AWANa30HAMY H3MEPEHII He
yxe geM ot 0 go 200 mxCwm; ot 0 g0 2000 MrCwm; ot 0 mo 20000
MKCM;

JaTIHMK TEMIIEPATyPhl OKpYXXaromeH cpefpl ¢ AHANa30HOM
H3MEPEHHA He YKe 4eM oT -20 mo +40.

Axceccyapsr:

Kabems USB coefMHATENLHBIN.

3apsjHOe yeTpoifcTBO ¢ kabenem mmiUSB

USB A nanrep Bluetooth 4.1 Low Energy.

KpaTkoe pyKOBOACTBO IO IKCILTyaTalMH HAGPOBOH
nabopaTopHH.

Lndpopas BuaeOKaMepa ¢ MeTaTIecKIM IITATHBOM,
paspemenue He MeHee 0,3 Mnmxkc.

IIporpamMmuoe obecneueHHeE.

MeTtopmpaeckue pexoMeHzamuy He Menee 30 pabor.
VnakoBka. = _

Hammane pycckos3srauoro caiita noguepiky, HaTHaue
BHJIGOPOTHKOB.

Hugpopas

2 naboparopus no
XAMHAH
(y4eHmueCKan)

O6ecnednBaeT BLINONHEHHE Ja00paTOPHEIX paboT Mo XMMHH Ha
YPOKax B OCHOBHOM IFKOJIE H MPOEKTHO-HACCIENOBATEIRCKOM
IeATeEHOCTH YIaIWXCS.

Kommnexrarms:

becrporonHO# MyIETHAATIHK IO XUMUH C 4-Ms BCTPOSHHBIME
JaTYMKAMH:

naraux pH ¢ auanaszoHoM H3MepeHHs He yixe aeM ot 0 mo 14
PH; '

JIATIMK BBICOKOMH TeMnepaTypsl (TepMONapHEIi) ¢ AHANa30HOM
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m3MepeHus He yxe 9eM ot -100 xo +900 C;

JaTIHK 3eKTPOIPOBOTAMOCTH € JHANa30HaMH H3MEPEHHS HE
yxe geM ot 0 mo 200 MxCwm; or 0 7o 2000 MxCw; ot 0 no 20000
MKCM;

JaT4MK TeMIIepaTyphl INIATHHOBEIH ¢ HANa30HOM H3MEPEHHUA
He y:xe 9eM ot -30 mo +120 C.

OtiensHEIE NATYUKH:

IATYHK ONTHYECKOH IOTHOCTH 525 HM.

AKceccyapsl:

KaGems USB coeguHHATEILHE.

3apsaaroe ycTpoiicTBo ¢ kaGemem miniUSB.

USB Aparrrep Bluetooth 4.1 Low Energy.

Kparkoe pykoBOACTBO 110 3KCIUTyaTanyy HudpoBoit
naboparopun.

Hab6op nabopaTopHoii OCHACTKH.

IporpamMmHOe 0becnedcHwe.

Metoprueckue pekoMeraauy He Menee 40 paboT.

Hammiune pyccKOA3BIIHOTO CalfTa MOJIEePKKA.

Hanrgpe BEAEOPOIAKOB.

Luposas

naboparopus no
thrmsuxe
(yaenugeckas)

ObecneuanBaeT BHINIOTHEHNE IKCIIEPAMEHTOB 10 TeMaM Kypca
(1176321378

Kommnexramms:

becnporofHO} MyIPTUAATINK IO GH3HKE C 6-10 BCTPOSHHEIMH
JaTIAKAMHE.

mudpoBo# AATIHK TeMOEPaTypHI ¢ AHANA30HOM H3MEPEHHS He
yxe geM ot -20 go 120 C;

1 poBoii JaTIMK aGCOMIOTHOTO HABNEHHA ¢ JHATIA30HOM
H3MepeHus He yxe 9eM oT 0 o 500 xIla;

JaTIMK MarHMTHOIO IIOJA C AHANa30HOM H3MEpeHHs He YiKe
geM ot -80 no 80 MTn;

JATIHK HAPDKEHMWS ¢ AMANa3oHaMH H3IMEPERrs He yiKe 9eM OT
-2 no.+2 B; ot -5 mo +5 B; o1 -10 5o +10 B; oT -15 mo +15 B;
IaTIHK TOKA He ke 9eM oT -1 mo +1 A;

JaTYHK aKCEeNEpOMETp C NOKA3aTeIIMH He MeHee 9eM: +/- 2 g;
+-4g;+/-8 g.

OtnmenpHbie yeTpoiicTBa:

USB ocumnnorpad ve Menee 2 xanaia, +/- 100 B.
Axceccyapsh:

Ka6ens USB coenpHHATENBHEIH.

3apanHoe ycTpolicTBO ¢ kabenem miniUSB.

USB Apantep Bluetooth 4.1 Low Energy.

KoHCTpyKTOp A1 NpOBEAEHUS SKCOCPAMEHTOB,

KpaTkoe pyKoBOICTBO IO 3KCILTyaTaIiH DH(PPOBO
nabopartopun.

IMporpamMmuoOe obecnedeHue.

Meronuueckre pexoMeRaanyd (40 paGor).

Hanu4gmne pyccKOsS3bIIHOTO caliTa ToIEPIKKH.

Hanngue BHACOPOIMKOB.

Hadposas

naboparopus no
tmsnonorun
(mpoduIbHELH
YPOBEHE)

ObecneanBaeT NpoBeIeHAe HCCISN0BAHES 110
(YHKIHOHHPOBAHHMIO 9EJIOBEIECKOTO OpTaHm3Ma.
Kommnexrarms:

BecnporonHOi# MyJISTEAATIHK 1O ¢n3nonornn c 510
BCTPOSHHLIMHU NATIHKAMH:

JaTIMK apTepramkaoro gasnerus (0...250 MM pr. cr.);
JaTYHK MyJNbCca ¢ HaNa30HOM H3MepeHus He yike 9eM ot 30 no
200 yn/MuH;

JaTYHK TeMIIEPATYPhI TEJIa ¢ JHANa30HOM H3MCPCHHA HE YKC
geMm ot +25 no +40 C;

JATYMK YaCTOTHL JHIXAHUS C AHAINa30HOM H3MEPEHH He ViKe
gem ot 0 o 100 1HKIoB/MHH;

JOaTIHK YCKOPEHHS C TOKa3aTelsiMe +/- 2 g; +/-4 g; +/- 8 g,
Or1enpHBIE YCTPOACTBA:
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narauk SKI ¢ nranasoHoM M3MepeHns He yxe geM oT -300 go
+300 MB);

matauk pH ¢ rmama3zoHoM m3MepeHns He yxe 9eM ot 0 go 14
pH;

JaTduK CHIOMEp C AWama3oHOM H3MEPEHUA He yiKe 9eM oT -40
no 40 H;

JIaTIMK OCBEINCHHOCTH ¢ JHAaNa30HOM M3MEPeHHs He YiKe 9eM
ot 0 mo 180000 mx.

Axceccyapsl:

Ka6ens USB coea@HUTENEHBINA.

3apspHOe ycTpoicTBO ¢ KabemeM miniUSB.

USB Apantep Bluetooth 4.1 Low Energy.

KoHcTpyKkTOp U1 IIPOBEEHHS IKCIEPEMEHTOB.

Kparkoe pykoBOACTBO ITO 3KCILTYaTAH TUPOBOH
JabopaTopHu.

IIporpammuoe obecriedeHHe.

Meropuaeckre pexoMeHaauy He MeHee 20 pabor.

Hanudre pycCckos3BITHOTO caiiTa MOXIepKKH.

Hanmaye BHIEOPOIHAKOB.

ITudporan
JabopaTopuA 10
3KOJIOTHH

ObecnegHBacT MPOBECHNE YIEOHOr0 3KOIIOTHIECKOTO
MOHHTOPHHI2 HHCTPYMEHTAILHBIME MeTofamu. HaGop
NPHMEHAETCA [IPH M3YYCHUM 3KOJIOTHH, OHOJIOTHY, XUMWH,
reorpatH 1 IPUPOIOBENEHUS, & TAKKE UIL HHIHBHIY ANIBHBIX
HCCJIB,L'(OBH.HIH!’I H DpOCK'I‘HOfI JCATCIBHOCTH MKOJIEHHUKOB.
KoMmmrexramus:

BecnpoBoaHOH My IBTHAATIHK IO SKOIOTHIECKOMY
MOHHMTOPHHTY ¢ 8-10 BCTPOCHHBIMY TaTIAKAMEL:

JaTIHK HATPAT-HOHOB;

JaTIHK XJIOPH/-HOHOE;

maTaMK pH ¢ mranazoHoM M3MepeRus He ke dem ot 0 go 14
PH;

TATYHK BJIKHOCTH ¢ Auana3oHoM mMepenus 0...100%;
JATYMK OCBEINEHHOCTH C TWANa30HOM H3MEPEHHS HE YXKE dEM
ot 0 mo 180000 nx;

HaTIMK TEMIEPATYPE! ¢ AUAIA30HOM H3MEDEHHA HE Y)KEe 9EM OT
-20 0o +140 C;

JATYHK 3JEKTPONPOBOAMMOCTH C IMATa30HAMH M3MEpEHHS He
yxe 4eM ot 0 go 200 MxCwm; ot 0 mo 2000 MxCwm; ot 0 o 20000
MKCM; . 5 o . :

HaTYHK TeMIEpaTyphl OKpYyXatomel cpelibl ¢ JAAna3oHOM
M3MEpEeHHs He yxe 9eM ot -20 go +50 C.

OTnenbHBIe JATIUKH:

JaT4MK 3BYKa ¢ QyHKIMel HHTerpHpoOBatus ¢ JHANA30HOM
M3MEpEHHS JacToT He MeHee YeM oT 50 I'g mo 8 kI'im;

AATYMK BJIKHOCTH IOYBHI C AHANa30HOM M3MEPEHHA He YKe
geM oT 0 mo 50%;

AATIHK KHCIIOpOIa ¢ JHana3oHoM mMeperss ot 0 go 100%;
JATYHK OINTHIECKOH ILIOTHOCTH 525 HM;

JaTIHK ONTHYIECKOH mIoTHOCTH 470 HM;

HaTIHK TYpOUIAMETP ¢ THANA30HOM H3MEPEHHA HE YHKe 9EM OT
0 mo 200 NTU;

OAaTIHK OKMCH YITIEpOJa ¢ TAallaz0HOM H3MEPEHAA He yiKe ueM
ot 0 mo 1000 ppm.

Axceccyapsr:

KaGexs USB coeauuuTensHeii (2 ).

3apsnHOe yeTpoiicTBo ¢ xabenxem miniUSB.

USB Aparrrep Bluetooth 4.1 Low Energy.

CrepXeHs JUIsl 3aKPEIUIEHKs] JaTIAKOB B MITATHUBE.

Kpartkoe pyKOBOACTBO 10 3KCILTyaTaky [uppoOBO
nabopaTopHy. '

IIporpamMmuoe obecreuecHue.

MeTopuaeckne pekoMeHanAy He MeHee 20 paboT.

VmakoBka.




7,

Hanuyue pyccxos3s4HOro caiita HoANEpKKH, HATHIHE
BHJIEOPONHKOB.

Miuxpockon
mpporoit

Trmn Muxpockona: SHOnoragecKyii.

Hacazka MuKpOCKONE: MOHOKYJUIPHAs.
Ha3nagenye: naGopaTopHBIH.

Merton ucciegOBaHMs: CBETIIOE NOTE.
Mareprail ONTHKHA: ONTHIECKOE CTEKIIO.
VBenudgeHne MHKpOCKoma, kpat: 64 — 1280.
Oxynapsel: WF16x.

O0nexTuBHL: 4x, 10X, 40xs (NOATPYKUHEHHLIH).
PeponneepHas ronoska: Ha 3 06neKTHBA.

THI NOACBETKH: 36PKAN0 WA CBETONHO.
Pacnonoxenue MoACBETKY: BEPXHASL W HAKHSIA.
Marepuan xopmyca: MeTal.

ITpemveTHEI# cTomAK, MM: 90.

Hcroynuk nuranus: 220 B/50 T'o.

Ymcno Meranukceneit: 1.

Muxkpockon
E(hpOBOH

Tun MuKpockona: OHONOTHIeCKHH.

Hacapka MuKkpockona: MOHOKYISpHAs.
Ha3uagenye: 1aGopaTOpHBIA.

Mertopn recnenoBaEysa: CBETIOE IOJE.
Marepuan ONTHKH: OIITHIECKOS CTEKIIO.
VBenugenye MEKpOCKOna, kpat: 64 — 1280.
Oxynsaper: WF16x.

ObnextuBsL: 4%, 10x, 40xs (momOpy>XWHEHHBIIL).
PeponbpBepHad ronopka: Ha 3 oObeKTHRA.

THI HOACBETKH: 36PKAaJI0 HIIH CBETOAHO.
PacnionoxeHye DOACBETKH: BEPXHAA M HEKHAL.
MaTepnan xopiryca: MeTaJl.

IIpemmeTHsIi cTommk, MM: 90.

Hcrounnx rmurapms: 220 B/50 o,

Yucno meranukceneii: 1.

Ha6op OI'S no
XAMHWN

B nabop BxozaT Beckl naGopaTopHble dnekTporHsie 200 T,
CIAPTOBKA TafopaTopHas, BOPOHKA KOHHIECKas, MalovKa
crexsisuHas, mpobupka [TX-14 (10 mTyK), crakaH BRICOKHMI C
HocukoM BH-50 ¢ MeTko# (2 mTyks), ATHHAD
M3MEPUTENEHBIHN 2-50-2 (CTEXITHHERIH, C IPATEPTOM KPLIIKO),
IITaTUB 4 Ipobupok Ha 10 rHesz, 3axuM IpoOHpOIHEH,
mmaTesb-noxedka (3 mMTyKH), Habop GrakoHOB AIs XpaHeHHs
pacTBOPOB ¥ peakTHBoB (06beM pnaxona 100 M — 5
KOMIJIEKTOB 0 6 MITyK, 06beM drakona 30 mi— 10
KOMITIEKTOB 16 6 ITYK), ANHHEADP H3MEPHUTEILHbIH ¢ HOCHKOM
1-500 (2 mTyxwm), ctakan Bricokwit 500 Mn (3 mTyxn), Habop
epIIei I MBIThS HOCYAB! (€pII JUIA MEIThA OpOOHPOK — 3
INTYKH, €pIl A MBIThA Konb — 3 mTykH), xanar Oensiit x/6 (2
IITYKH), IEpYaTKA pe3HHOBHIE XHMHIECKHEe CTOMKHe (2 MTYKH),
OYKH 3aIHUTHEIC, HHIeTpel OymMaxHEie (100 mTyK), roprouee
Juig crpToRoK (0,33 J).

B cocras Habopa BXONAT peaKkTHBEL: aTFOMUHUI, XKeJe30,
COJIHAS KUCTIOTA, METHIIOPAK, (eHON(TaNIeHH, aMMHAK,
HOEepOKCHI BOAOPOIA, HATpAT cepebpa B Opyrre; B oGmeit
CIIOXKHOCTH — 44 pasMIHLIX BEINECTB, HCIOIE3YeMBIX I
COCTaBJICHHs KOMIUIEKTOB PEaKTHBOB IIPH NMPOBENeHIH
3K3aMEHAUMOHHBIX YKCIEPHMEHTOB II0 KYPCY MKOIbHOM
XHMHH.

Vaebuan
J1ab0paTopHs No
HeHPOTEXHONOT N

B cocTae BXOIAT:

Cencop Tun 1 me Meree 1 mr., 06ecneuHBacT BO3MOXKHOCTD
PErHCTPAIMY CHTHANA 3NeKTPUIeCcKoH aKTHBHOCTH MEBIIILL
(anexTpoMuorpamMmsi, SMI').

Perucrpaigs JOIDKHA OCYHIECTRIAETCA HEHHBA3HBHO, CYXHMH
SNEKTPOJAMH. -
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B03MO0XXHOCTE KPEIUICHHS K pyKe 9elI0BEKa, ITO JOIDKHO JaBaTh
BO3MOXHOCTh PETHCTPHPORATH SIEKTPHIECKYI0 AKTHBHOCTH
MEBIIIE B 061aCTH, HaJl KOTOPOH pacnoaraeTcs KpevicHHe.
Tpu HanpsHxeHH MBIIOE! JODKHA OBITH obeciiedena
BO3MOXHOCTB HaOMIOIEHHA Iy THOCTH CHTHaNA (T.€.
mpucytcTBre IMI), npu pacciablieHIH MBINTI — ee
OTCYTCTBHE.

Cencop Tun 2 se MeHee | mT., ofecmednBaeT BOSMOXKHOCTb
perHucTpanyy curaana goromieruMorpaMmel (PIIT)
OITTHYECKHM TIYTEM, 33 CUET M3MCHEHHS OTPaXKEHHOTO OT
KPOBEHOCHBIX COCY/OB CBETa, 00 EM KOTOPHIX H3MEHAETCA IO
BO3AelicTBAEM MyIbCOBOM BoNHEL. CeHCOp NODKEH OBITh
obecnedeH BO3MOMXKHOCTRIO KPEIIeHHA K IOAyIedKe Najbia
genoBeKa.

Cencop Tum 3 He MeHee 1 mIT., 00eCIeUHBAET BOIMOXKHOCTS:
PETHCTpalMy CHUTHAlA IeKTpoKkapauorpaMmel (OKT)
HEHHBA3UBHBIM criocoboM; perucrpamu I, 11 u 111 oTeenenwmii;
MOAKIFOYEHHA HIEKTPOIOB K CEHCOPY ¢ HOMOIIBIO
COeJIMHHUTEIIBHEIX TIPOBOIOB, 000pynoBaHHEX TouchProof
pazpeMaMH. o

Cencop Tun 4 ne Meree 1 miT. obecnedInBaeT BO3MOXHOCTE:
PErvCTpalyy CHrHalla KOXHO-raslbBaHndeckol peakmn (KT'P),
perscTpanys KOTOPOTo OCYMECTBIIETCH Ha IIOCTOSHHOM TOKE;
HOJAKIIOYCHHA K TEIy YeNIOBEKA C IIOMOIIBI0 CYXHX BIICKTPOJIOB,
MOAKIIOYESHHE KOTOPBIX K CEHCOPY OCYIHECTBIAETCA C
noMomsio TouchProof pazsemos.

Cencop Tum 5 He Menee 1 miT., 06ecieIHBAET BO3MOXKHOCTH:
pervcTpaluMy CUTHANA WIEKTPUIecKol aKTHBHOCTH MO3ra
(330 ¢ nOMOmIBI0 CYXUX HEUHBA3UBHBIX 3IEKTPO/IOB;
PETHCTPALHH 3JICKTPIIecKOH akTHBHOCTH Pa3HBIX JONeH MO3Ta;
HOAKTIOYCHHSA 2IEKTPOIOB K CEHCOPY ¢ HOMOIIBIO
COSMIMHHTENBHEIX IPOROAOB, o6opynorannsx TouchProof
pa3beMaMH; 3aKpeIUIeHHA 31€KTPOJIOB Ha IIOBEPXHOCTH TONOBEL.
Cencop Tum 6 me MeHee 1 miT., 00ecIIedHBAET BO3MOXKHOCTD:
PEerucTpallii CHrHana Konebanus rpyaHoi kierkn (CeHcop
IBIXaHus); ONpeNENeHHs YaCTOTH HbIXaHu.

VerpolicTro A cOopa JaEHEIX OT CEHCOPOB W Nepefadu Ha
HEPCOHANBHBIH KOMIIBIOTED 00ecHedrBaeT BO3MOXHOCTE cOopa
JaHHEIX OT IIOJKIMIOYEHHRIX K HEMY CEHCODOB M OTIIPABKY
nomydeHHsx Janneix Ha ITK. [Topxmodenue neATpansHOTO
Moy K IIK ¢ moMomisio USB-kabemns. IlesTpanbHeI MOIYIIB
HMeeT He MEHee 1 OIT.: rajbBaHdecKyIo m3oismio ot IIK.
HenTpanbHeI# MOAY ML 06ECHETHRAECT BOSMOXHOCTS
OIHOBPEMEHHOTO TIOAKIIOUEHHS BIVIOTH 10 4 CEHCOPOB.
Kaxnpiii 13 BX070B LleHTpansHOr0 MOIYIIA HMEET
rabBaHHYECKY 0 H30AIHIo (0becnieueHre MeXKaHATbHOH
FaibBaHMYECKOH H30sAIuH). [TogrmoueHre CEHCOPOB K
HenTpaneHOMY MOIYIIO OCYHISCTBIIAETCA ¢ OMOIIBIO
crenyanH3HpOBaHHEIX paskeMoB Trma LEMO,
ofecreyrBaomFIX IPaBHILHOCTS MOAKIIOUEHES Pa3beMa i
CHIDKAIOIIUX PUCK CITyYaiHOTO KacaHHs pa3heMOB
TOKOIPOBOJSANIMX 9acTeli, a Taroke 00eCIeTNBAIOIHX 3aMIHTY
OT HECAHKIIHOHMPOBAHHOIO HOUIOYEHHS K IPOH3BOILHEIM
yCTpoHcCTBaMm.

Monyns «Knomxa» He MeHee | mT., obecneqausaer
BO3MOXKHOCTE: Pa3METKH PETHCTPUPYEMBIX CUTHAIIOR H
OTMEYATh He MeHee 3-X Pa3IHIHEIX KaTeTOPUH COCTOSHHIA.
VcrpolicTRo, BXOJSIMEe B COCTAB NA0OPATOPHHE, JOIKHO
obecrieuHBaTh BO3MOXHOCTS PErHCTPAIHH APTEPHATLEHOIO
JaBJeHNs.

TTporpammuoe obecneuerue (Hanee — I10). TomkHO
ofecreunBaTh BU3yalH3alHi0 H 06paboTKy perucTpHpyEMBIX
CHTHAJIOB.




9

T'naBHOE OKHO IPOrpaMMBbl HOJLKHO COCTOATH M3 BKIIANIOK,
KaykJas U3 KOTOPHIX CONEPKHT Habop rpadukoB, HEOOXOXHMEIX
15 otoGpaxcerus TpeGyeMoit HHpOPMAIMH.

JloIDKHA IMEThCS BKIAAKA UL OHOBPEMEHHOTO HPOCMOTpa
CHTHAaJIa CO BCEX CEHCOPOB, ONHOBPEMEHHO NOAKIIOUYEHHBIX K
eBTpansHOMY MOIYIIO.

D10 obecnieyrBacT BO3MOXKHOCTS MHOTOKaHAIBHOTO
(nonmurpaduueckoro) pexuMa paboTh yCTpOKCTBRA.

Taxoxe JOIDKHB AMEThCS BKHaIKH I BH3YaATH3aIlMX CHTHAIOB
oT ceHcopoB SMI', @IIT, KT, KI'P, 93T, ceHcopa AbIXaHH,
KHOTIKH; 8 TAK:Ke MPOMU3BOAREIX rpa)HKOB, Ha KOTOPBIX
BH3YaTA3HPYIOTCS cnemtimtmme IUTA TOTO FUTH HHOTO CHrHANa
BEJIHIHHEL

T10 nomxHO JaBaTh BOSMOMKHOCTD BH3yaH3aIyH ¥ 06paboTku
PETHCTPYUPYEMEIX CHTHANIOB, 2 HMEHHO:

OMI: Bu3yanu3amis CATHANA, CIICKTP CHTHAJNA, aMILTHATY THBIH
TpHITEP;

OIIT": BU3yanu3allis CUrHaANA, CIIEKTpa CHIHajla, TaX0rPaMMEl,
rpadK Tmyibca;

OKI': Bu3yam3anys CHrHANA, TaXOrPaMMBI, FpafiiK HyJIbea;
KI'P: Busyanmzarnus curHamna;

O0I': Busyau3anys CHrHANa, CIEKTP CHTHANA, aMILTATY A
anbda-purma, ammiuTyna Geta-prTMa;

CeHCOp ABIXaHWs: BU3yIU3alusi CATHAE;.

Knonxa: Busyansanusa CATHaJIa pasMEeTKH.

I1O nomKxHO HMETh BO3MOMKHOCTE KaCTOMM3alMH B HacTPOMKH
I1O mna 3c1)t1>e1c’rmnoro otofpakeHus rpadukoB: HacTpoiika
IBeTa, BEIGOD NapaMeTpoB 1A aHAW3a, BEIOOp oToOpakaeMBIX
rpaduxos, Macorrabuposanye rpaguxos. 110 nomxHO HMETH
BO3MOMKHOCTE 3aIIHCH H BOCHpOPBBBJIGHHH PETHCTPHPYEMBIX
CHUTHATOB,

B03M0OXHOCTL HACTPOHKH HapaMeTpoB ¢mrpam CHIrHaJIa ¢
MOMOIIEIO (GMITHTPA HIDKHUX YacTOT, GIIHTPa BEICOKHX JaCTOT,
0JI0COBOTO GUITETPa, PEXEKTOPHOTO (IIETpA.

C nensio yno0CcTBa aHAIM3a CATHANA, JOJLKHA HMETHCA
BO3MOXHOCTE 3allCH PErHCTPHPYEMEIX CHTHANOB B (aitn, ¢
HocIeIyIOmel BOSMOXKHOCTBIO HX TIOCIETYIOHIEr0
BOCIPOM3BEACHHA B JaHHOM [1O (AMHTHpPYA pPerncTpaio
CHI'HAJIA B PEXXUMe PETEHOTO BPEMEHH).

B cocTaBe: MeToAMIECKAE MAaTEPHAIEL IS YIHTENA 1
ofydaromuxcs, onmMcaHye NOJKIOYEHHS CEHCOPOB
naboparopuy, HHCTPYKIIHH 10 HcHoNb3oBaHuio 10, onmcanue
nab0paTOPHEIX U IPaKTHIECKKX paGoT, KOTOPOE B TOM HHCIE
COAEPUT NMpPe3eHTALHOHHLIE MAaTEPHAIEL.

VrnaxoBxa/kopobka abopaTopiu KOJDKHA 00eceauBaTh
yno6Hoe XpaHEeHHe H COAEPKATh MOACKA3KH M PACIIONOKEHHA
CEHCOPOB H YCTPOICTB J1abopaToprHy g yIo0Horo
HCMONB30BAHMS NIPENOAABATEIAMY H 00YIAIOHMHUC.

TexHOIOTHYECKAS HATIPABICHHOCTE

O0pasoBatenpHEH
KOHCTPYKTOD IS
OpaKTHKA

9 6109HOrO
NporpaMMHpOBaHE
S C KOMILIEKTOM
TATIHKOB

PoboTorexaudecknii Habop npenHa3HaYeH A U3YIeHHA OCHOB
POGOTOTEXHHKH, JeTaNe, yAIOB H MEXaHH3MOB, HEOOXOMAMEIX
IJISL CO3JaHMA POBOTOTEXHUYECKAX YCTPOUCTB.

Habop mpencraBiset co60ii KOMILIEKT CTPYKTYPHEIX
3JIEMEHTOB, COSIUHUTENBHEIX 3IEMEHTOB H
3NEKTPOTEXHMIECKHX KOMIOHEHTOB.

Habop no3pomseT co6upaTs (1 nporpaMMEpoBaTth cobUpaeMbie
MO,lIeJIH), H3 JIEMEHTOB BXOIMAIIHNX B €I0 COCTaB, MOISITH
MEXATPOHHBIX ¥ pOOOTOTEXHHIECKUX YCTPOMCTE ©
ABTOMATH3HPOBAHHLIM YIIPABIEHHEM, B TOM IHCIIE Ha
KOJIECHOM XOJTy, a TAKKe KOHCTPYKIUH, OCHOBAHHEIX Ha
HCIONE30BAHMH Iepefad (B TOM IHMCIIEe YEPBAYHEIX H
3y0uaThx), a TAKKe PHIYaros.
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CaeronnoaHbIH MaTpraHSIH guciLiel ¢ 6enoif moacBeTKOMH Ha
KOHTpOILIEpE.

KoskgecTBO I0pTOB BBOJ2/BEIBOA Ha KOHTPOJLIEpE HE MEHES
6. ‘ !

KonzgecTBo KHONIOK He MeHee 4.

O6miee KOMTIeCTRBO IEMEHTOB: He MeHee 520 miT., B TOM
9HACTE:

1) mporpamMMupyeMbiif 610K ynpaBieHus, KOTOPLIA MOXET
paboTaTh aBTOHOMHO H B IOTOKOBOM PEXUME;

2) cepBOMOTOPEI,

3) AaTYHK CHIIBL;

4) KaTY¥K pacCTOAHHS,

5) HBaTYHK TIBETA;

6) akKyMynaTopHas baTapes;

7) IaCTHKOBBIE CTPYKTYPHLIE 3JIEMEHTSHI, BKAKYaA
nephOpHPOBAHHEIE JEMEHTHL: GaTKH, KYOHUKH, OCH ¥ BaJIbl,
COEIHHUTENBHbIE 3JIEMEHTHI K 0CAM, INECTEPHH,
npefHa3HadeHHbIe JUI1 CO3IaHHs YePBITHEIX ¥ 3y0UaThIX
nepead, COeUHUTEIbHEIE W KPEeTeXHEIe 3JIEMEBTEL
IporpaMmuOe obecedeHre, HCIOIB3YeMoe I
MPOrpaMMHpOBaHKA COOHpaeMBIX poOOTOTEXHUIECKHX
Mojenelt 1 ycTpoHCTB, AOCTYIHO NI CKAYMBaHUA H3 CETH
HHreprert.
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O6pazoBatenbHRIH
Habop mo
MeXaHHKe,
MEXaTPOHMKE H
pobOTOTEXHHKE

KoMunexr i u3ydeHHs OCHOB 3NEKTPOHMKH H
POGOTOTEXHHKH. .

Habop nomxen GBIt npe/iHa3HAYeH UL TIPOBESCHMA yIeOHbIX
3aHATHH 10 JIEKTPOHAKS 1 CXEMOTEXHUKE C LENbI0 H3yYeHH
HauGoree pacpoCcTpaHeHHON 3IeMeHTHOM 6a3kl, IpUMEeHeMON
I8 HEXKeHEPHO-TEXHAIECKOT0 TROPUYECTBA YIAMUXCH H
paspaboTky yae0HBIX Mozeneti poboros. Habop nomxen
MO3BOJIATH YIAIHAMCS Ha MPAKTHKE OCBOHTH OCHOBHBIE
TEXHOJIOI'WH IPOEKTHPOBAHKSA POGOTOTEXHAIECKHX KOMILIEKCOB
Ha OpEMepe YIeOHEX MoJienel po0OTOR, a TaKoKe H3ydHTh
OCHOBHEIE TEXHHIECKHE peIneHIA B 00/1acTH KHOepHETHIECKHX
U BCTpauBaeMBIX CHCTEM.

B cocras KoMIIeKTa JOIDKEH BXOIUTE Haﬁop KOHCTPYKTHBHBIX
3NEMEHTOB U1 ¢OOpKH MakeTa MaHUIYJIALHOHHOIO poboTa,
KOMIUIEKT METAIUINYECKIX KOHCTPYKTHBHBIX 2JIEMEHTOB 1A
cOopku MakeTa MOGHIBHOTO poboTa U T.II..

B cocTaB KOMILUIEKT2 BXOJHT HAG0p 3JEKTPOHHBIX
KOMHIOHEHTOB [/ M3Y9€HHA OCHOB 3JIEKTPOHUKA H
CXEMOTEXHHKH, a Takke KOMIUIEKT IPHBOIOB H AATIHKOB
Pa3sIMYHOTO THIIA Ui pa3paboTKH poSOTOTEXHIIECKIX
KOMILIEKCOB.

B cocTaB KOMILIEKTa JODKEO BXOIUTH: MOTOPEI C SHKOEPOM —
He MeHee 2 1T, CepBONPHBO G0MBIION — He MeHee 4 T,
CEePBOMPHBOJ MaNbIli — He MeHee 2 INT, HH(ppaKpacHBIH JaTIHK
— He MEHee 3 IIT, YIIbTPa3sBYKOBO! aTIMK — HE MeHee 3 miT,
JaT9vK TeMIepaTyphel — He MeHee | IIT, JaT9AK OCBEHICHHOCTH
— He MeHee | mT, Habop 3JEKTPOHHEIX KOMIIOHEHTOB
(pe3xcTOpEI, KOHAGHCATOPHI, CBETOANOIB! Pa3TAIHOr0
HOMHHANa), KOMIIIEKT OPOBOAOB AIs OecraedHoro
IIPOTOTHIMPOBaHM, IIaTa 6ecraeqHoro NPOTOTHITHPOBAHHAS,
AKKYMYJLATOP H 3apAXHOE YCTPOHCTBO.

B cocras koMIUIeKTa JAOJLKEH BXOAUTH MPOTPaMMHUPYEMBIi
KOHTpOJUIED, MpOrpaMMHpyeMBli B cpesie Arduino IDE mma
aHAIOTMYHBIX CBOGOAHO PAaCcIPOCTPAHAEMEIX Cpelax
paspaborku. IIporpaMMupyeMetit KOHTPOILIEp AOJKEH
obnazaTs NOpTaMH 1A TOAKIIOYEHUS IA(PPOBEIX X
aHAIOTOBEIX YCTpOMCTB, MHTEpdeiicamMu TTL USART, 12C,
SPI, Ethernet, Bluetooth wmu WiFi.

B coctae koMIuiekTa I0JXEH BXOAUTD MOTYIIb TEXHUIECKOrO
3peHus, NPeACTABIIIONIHH co60ii BEIMHCIUTENBHOE YCTPOHCTRO
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€0 BCTPOEEHRIM MHKPOIIPOLECCOPOM (KOIHMIECTBO A/Ep — He
MeHee 4 10T, 4acToTa sapa — He meree 1.2 I'Tn, o6sem O3V —
He MeHee 512 MO, o6seM BeTpoeHHOH TaMATH — He MeHee 8
I'6), unTerpuporanHoii KaMepol (MaKCHMAILHOE paspemeHHe

‘BHJIEONIOTOKA, NiepeaaBaeMoro o uatepdeiicy USB — He MeHee

2592 x 1944 en.) u omTruecKkoii cucTeMoi. Moaynb
TEXHHYECKOTO 3PEHEA JOIDKEeH 061aKaTh COBMECTHMOCTERIO C
Pa3sIHYHBIMH MPOrPaMMHPYEMBIME KOHTPOILIEpaMH C
nomomsio mHTepdeiicos — TTL, UART, 12C, SPI, Ethernet.
Mopyns TeXHIYECKOrO 3peHHs NOJDKEH MMETh BCTPOSHHOE
HporpamMMHOE 00eCTIeYeHHe Ha OCHOBE ONEPAIMOHHOMN CHCTEMEI
Linux, Mo3BoJAI0Hee 0CYMEeCTBIATE HACTPORKY CHCTEMEI
MaIUHHOTO 00yJeHHs NapaMeTpPOB HEUPOHHEIX CeTel s
obHapyxeHus 0GHEeKTOB, OpeIeeHHA HX NapaMeTpoB |
manbHeltmeit uxeHTHOHKAIMA.

Komnnekr nomxen obecrnedHBaTh BOSMOXKHOCTE M3YIEHHS
OCHOB Pa3paboTKK IPOrpaMMHEIX H allIapaTHRX KOMIUIEKCOB
MEDKEHEPHBIX CHCTEM, pelneHui B chepe « UHTEpHET Bemein, a
TAKOKe PEMICHHE B 06nacTh po6OTOTEXHHKH, HCKYCCTBEHHOTO
HMHTENICKTA ¥ MAIDHHHOYO 00yJeHns.
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YeTnipexoceBoit
y4e6HbIit poboT-
MaHHAIYIATOP C
MOIYJIEHBIMH
CMEHHEIMH
HacaaKaMu

YueGHbIH po6OT-MAHUITYIIATOD NPEeAHA3HAYESH IS OCBOCHES
00yYarOMHAMHCA OCHOB pOGOTOTEXHHKH, IS IOATOTOBKH
06y9AIOMIXCA K BHEAPEHHIO K NOCISAYIOMEMY
HCTIONB30BaHHIO POGOTOB B MPOMEINIIEHHOM HPOH3BOICTEE.
Konmgectso ocelf pofoTa MaHHITY IATOpa — 9ETHIpE.
INepememmenye HECTPYMEHTa B IPOCTPAHCTRE IO TPEM OCAM
IOJDKHO YOPaBIATECA IIATOBRIME ABHTaTelMu. Hanpsxenue
NHTaHKs NIATOBLIX BHTaTeNeH He Gomee 12 B.
CepBoBHraTeh 9€TBEpPTOH OCH NOJDKEH 00eCIeTNBaTh
NOBOPOT HHCTPYMEHTA.

Vron noBopoTa MaHUITyASTOpa HA OCHOBAHHH BOKPYT
BEpPTHKANLHOM ocH He MeHee 180 rpamycos.

Jlns onpeneneHys MOJOXEHYS MABHITYJIATOpa PH IIOBOPOTE
BOKDYT BEPTHKAIBHOIH OCH IOJDKEH HCIIONL30BATECA SHKOIED.
VroJ IOBOpOTA 3a[JHETO IUIeYa MaHHITYIATOpa He MeHee 90
rpajycoB. 5 - :

Vron nopopoTa nepeHera mieda MasuIyJIsTopa He MeHee 100
Ipajycos. . . _ ]

JInsa onpezieneHNs TONOXKEHNS 3a/[HETO ¥ NEPESTHETO IIed
MaHHITYJIATOPA JOJDKEH HCIIONB30BATECH MHPOCKOIL. YTOM
MOBOPOTA 10 YeTBEpTOH ocH He MeHee 180 rpamycos.

JomxkHa OBITE BO3MOXKHOCTE OCHAIIEHMS CMEHHBIMH HACAIKaMU
(zanpmvep, fepixaTelh KapaHaama wid (roMacTepa, IpUCOCcKa
€ CEpBOABHTATENEM, MEXaHMIECKOE 3aXBATHOE YCTPOUCTBO C
CepBOJABHTATENEM, YCTPOHCTBO i J1a3ePHOM IpaBEPOBKH HIH
ycTpoiictBo g 3D-negaTn).

JlomxHa GEITE BO3MOKHOCTD NOAKITFOYEHHS JOMONHATENbHBIX
YCTpOHCTB (HapHMep, TPAHCTIOPTEPa, Pelibea s
nepeMeImerHs poboTa, IMyibTa yNpaBiIeHHS THIA JHKOUCTHK,
KaMeph! MaHIHHHOTO 3PEHHS, OITHYECKOro AaTYHKa, MOXYIA
GecnpoBoHOro JOCTYMmA. -

Po6oT-mMananynaTop Ho/mkeH obeceqnBarh NepemMeeHHe
HACaJKM B IPOCTPAHCTBE, AKTHBAIMIO HACAJKH, BOSMOXKHOCTh
MOTY9YEHHAs CHIHANIOB OT KaMEPhl U JaTINKOB, BO3SMOXHOCTh
YHpaBJIEHEHs JONONHUTEIBHEIMHE YCTPOHCTBAMH.

Marepman xopiyca — ajmoMarmii. [{uametp paGoueii 30Hu! (6e3
ydeTa HABECHOTO MHCTPYMEHTA M 4eTBEPTOH OCH) He MeHee 320
MM. Harepdetic nogrogenns — USB.

Jlomxen BMeTh BO3MOXHOCTH @BTOHOMHOY paGoTh M BHEIIHETO
YIIPAaBJICHHS.

Vnpassromuii KOHTPOJLIEP JOIDKEH GRITE COBMECTHM CO
cpenoii Arduino.
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VIpaBJisoNyit KOHTPOJIIEP COBMECTHM CO CPEIOH
NpOrpaMMHpOBaHHEs Scratch, i S35IKOM OporpaMMHupoBasns C.
Homwken o6ecIeunBaTs IOBOPOT 10 MEPBEIM TPEM OCSM B
3a/IaHHBIR YTOJI H HA 3aaHHEIH yTolI, HOBOPOT 110 9ETBEPTOMH
OCH Ha 33JiaHHbIH YToll, NBHKEHNE B KoopauHaTe! X, Y, Z,
nepeMeIeHre Ha 3aJaHHOe PACCTOAHKE 10 KoopauHataM X, Y,
Z, nepeyiady JAHHEIX O TEKYIIEM HOIOKEHHH YITIOB, Mepefady
JaHHBIX O TEKYIIHX KOOPAMHATAX HHCTPYMEHTA.

Hormxen nomAepKHBATEL IEPEMEIEHHE B IEKaPTOBBIX
KOOpAMHATAX U YTJIaX MMOBOPOTA OCEH, ¢ 3aTaHHON CKOPOCTRIO K
YCKOPEHHEM.

TuIe lepeMelneHni B IEKapTOBBIX KOOPOMHATAX: ABIKCHHE
IO TPEEKTOPHH, ABWKEHHE HO IPAMON MEXIY ABYMSA TOYKAMH,
TepenpeirHBalye U3 TOYKH U TOUKY (IepeHoc o6hekTa).
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O6pazoBaTenbHbIH
Habop mis
H3y9YeHHA
MHOTOKOMITOHEHTH
BIX
poOOTOTEXHHIECKH
X CHCTEM H
MaHAYIALAOHHEIX
poboToB

O6pazoBaTenbHEIH KOMILTEKT OJGKEH OBITh OpefHasHAYEeH [
M3y4eHAs poGOTOTEXHUUECKUX TEXHONOT TN, OCHOB
HAH(OPMALMOHHBIX TEXHOJIOIHH B TEXHOIOTHI MTPOMBIIEHHOMH
4BTOMATH3AIMH, @ TAKXKE TEXHOJOrNH IPOTOTAIHPOBAHKA H
aJlIETHBHOTO POM3BOICTBA.

B cocTtaB koMIeKTa JOJKHO BXOATS!

1) HHTenekTyaibHbIH CEpBOMOIYITH C HHTETPHPOBAHHOM
cHcTeMoH yrpaBieHHs, N03BoJLomel 06beIUHATE
CEPBOMOZYITH APYT € APYTOM MO MOCIEA0BATENHHOMY
uHTEpdecy — He MeHee 6 mIT.

2) PoGoroTexHraeckuii KOHTPOIUIEp MOXYILHOIO THIIA,
MPeACTaBIIOMHI co00H OXHOIIATHLIM MHAKPOKOMIIBIOTED C
omnepanuHoEHoM cHeTeMol Linux, 00beiHeHHEIH ¢
nepu(pepHAHEIM KOHTPOJLIEPOM C IIOMOIIEBIO ILIATEL
pacmmapenus. PoSoTorexrymeckuii KOHTpOIIE AOMKEH
YAOBJIETBOPATH TEXHUIECKHAM XapaKTePUCTHKAM: KOJNHYECTBO
AEP BCTPOEHHOTO MUKPOKOMIIBIOTEPA — HE MEHEe 4, TAKTOBAA
gacToTa gapa — He Meree 1,2 I'Th, o6bem O3V — He MeBee 512
MG, ranrume uarepdeiicor — SPL, 12C, 128, TTL, UART,
PWM, mudpoBsle B aHANOTOBEIE MOPTH JUIA MOAKIIOUEHHA
BHEIIHMX yCTPOMHCTR, a Taxke WiFi mma Bluetooth ams
KOMMYHHKAIHH CO BECINHYMH YCTPOHCTBAMH.
Po6oToTexauaeckuii KOHTpOJLIEp JOIDKeH 06ecneduBaTh
BO3MOXKHOCTb IIPOIPAMMEPOBAHHA C IOMOIIBIO CPEJICTB A3LIKOB
C/C++, Python u ceobomHO pacnpocTpansemoii cpenst Arduino
IDE, a Taroke ynpaBneHHs MOJEIsIMHA pOOOTOTEXHIYECKHX
cHcTeM ¢ moMoigio cpeasl ROS.

3) BriugcnuTenbHbIH MOIYIE CO BCTPOSHHBIM
MEKPOKOHTPOJLIEPOM — He MeHee 1 1. BeraucaurenpHbi
MOZyIb HOJxeH c0anars BCTPOSHAKIME HH(GPOBEIME HOPTaMHU
— He MeHee 12 mMT W aEaNOroBEIMH NOPTaMH — He MeHee 12 mT.
Brerauciurenb eI MOLYIb JODKEH 00IajaTs BCTPOSHHBIM
moxyneM GecipoBoHoi cs3K THNA Bluetooth m Wi-Fi mnst
CO3JIaHMA ANIapaTHO-IPOrPAMMHBIX PEHICHHH H
«yMHBIX/CMapT»~yCTPOHCTR WIS pa3paboTky pemenui
«HAHTEpHET BeIEiD . ‘

BeigucimirenbHEIH MOIYIL NOIDKEH 00afaTs COBMECTAMOCTEIO
¢ mepudepuiiHbIMHE IIaTaMu Ais Hoakodenns Kk cetu Ethernet
¥ [IOOKIFOYCHHSA BHEIIHEH CHIIOBOY Harpy3KH.

4) Moyt TeXHUIeCKOTO 3peHus, IpeacTapiimomuti coboi
YCTpOHCTBO Ha 6a3e BEMMHCIUTENLHOTO MEKPOKOHTpOILIEpa 1
HHTErpHAPOBAHHOM KaMephl, obecTiednBaromee paciio3HaBaHue
IpocTedmux H300paxeHHii Ha MOAYJIe 3a CIeT COOCTBEHHBIX
BBIUHCIHTEIBHBIX BOIMOXHOCTEN— He MeHee 1 1HT.

Moayas TeXHH9eCKOTo 3peHHA JoIDKeH 00ecneduBaTh
BO3MOMHOCTE OCYHIECTBIIATH HACTPOMKY 3KCTIO3HIHH, OanaHca
Genoro, HSV cocraBnsromux, niomand oGHapyKuBacMoH
obnacty m306pakeHws, OKPYIJIIOCTH 0OHAPY:XHBaeMOl 06macTH

m306pakeHHS, IIONIOKeHHe 0OHApYKHBaeMEBIX obnacTei
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OTHOCHTSIIBHO APYT ApYTa.

Moy TeXHHYeCKOTO 3pEHHS JOIDKEH HMETh BCTPOSHHBIO
uHTeppeicnt - SPI, UART, 12C wmm TTL mist KOMMYHHKAIHR
JpYT ¢ APYTOM WJIH BHEIMHUMH YCTPOMCTBAMH.

5) Kommnexy KOHCTPYKTUBHEIX 3JIEMEHTOR M3 METAILIA [
cOOpKH MOZIENM MaHMITYJISTOPOB — He MeHee | mT;

6) KoMmmiekT 31eMeHTOB 1151 COOPKH BAKyyMHOTO 3aXBaTa — He
MeHee | mT. -

O6pazoBaTeNbHEL poGOTOTEXHHIECKHH KOMILTEKT HOMKECH
cozepxark Habop 6MOIHOTEK TPEXMEPHBIX MOAEIIeH Mg
TIPOTOTUIMPOBAHHSA MOJIENEH MOOHIBHEIX U
MaHHMITYJIAIHOHHBIX POGOTOR pa3imdHOro THNa. B coctas
KOMILICKTa IOIDKHBI BXOIUTh HHCTPYKIHH H METOJTHIECKHE
yKka3aHHs 10 pa3paboTKe TpeXMEepPHEIX MOZENeH MOOHILHBIX
po60TOB, MAHUITY IAHOHHEIX POOOTOB C Pa3sHAYHEIMH THIIAMHA
KHHEMAaTHKH (YTII0Basi KHHEMATHKA, IUIOCKO-TapalliellbHasd
KMHEMAaTHKa, AenbTa-KaHeMaTnka, SCARA mmm prraaskaas
KHHeMaTHKa, Iatgopma CTioapTa H T.IL).

OO0pazoBaTeNbHbIH pO6OTOTeX HIHIECKHE KOMILTEKT HOJDKEH
COZIEPKATEL MHCTPYKIHMH 0 MPOEKTHPOBAHHIO po6OTOB,
MHCTPYKIMHY K METOIUKY OCYIIECTBICHHA HIDKSHEPHbIX
pacueTor mpu MPOEKTHPOBAHHHE (PacueThl Harpy3KH U
MOMEHTOB, pacyeT MOMIHOCTH IPUBOOB, pacdeT TapaMeTpPoB
KMHEMATHKH ¥ T.IL), HHCTPYKIAH M0 pa3paboTke CHCTEM
ynpaBieHns ¥ OpOrpaMMHOro. o6eciedeH A U yIpaBJICHHAA
pofoTaMH, HHCTPYKIMH H METOJHKH 10 pa3paboTke CHCTEM
YOpaBleHHA C 3JIEMEeHTaM1 HCKYyCCTBEHHOI'0 HHTEIUICKTa H
MaIIHHHOTO 00YJeHHA.

KommeiorepHOE 060pyoBaHHKE
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Hoyt0yx

@opm-daxrop: HOYTOYK.

XKecTkas, HEOTKIIIOYaeMast KIIABHATYpa: HaHIHe.

Pycckas packiafka KIaBHATypH: HaIIHe.

JnaroHans 3KpaHa: He MeHee 15,6 mroiiMoB.

Pa3pemenue >xpana: He MeHee 1920 x 1080 muxcesnel.
KonmaecTBo anep npoueccopa: He Menee 4.

KomgecTBO II0TOKOB: He MeHee 8.

Bazonan TakToRas 9acToTa npoueccopa: He Meree | I'Tm.
MakcuManbHad TAKTOBasA YacToTa PONeccopa: He MeHee 2,5
M

K>m-rramats mporieccopa: He MeHee 6 Moaiir.

O0BeM YCTaHOBIEHHOM ONEPAaTHBHOMN MaMATH: He MeHee 8
I"6aiir.

O6peM ToAZepKHBAcMO ONICpaTUBHON HaMATH (H7A
BO3MOXXHOCTH paciidperns); He MeHee 24 I Gaift.

O6bem nakomutena SSD: ne Menee 240 I'Gaifr.

Bpems aTronoMHO# paboTe! oT Garapen: He MeHee 6 JacoB.
Bec HoytOyka ¢ yCTaHOBIIEHHEIM aKKyMyJIATOpoM: He 6onee 1,8
KT.

Buemnwit uarepdeiic USB crannapra e Haxe 3.0: He MeHee
Tpex cBOOOIHEIX.

Buemnmit paTepdeiic LAN (Acnonp3oBaHAe NepeXOIHIKOR He
TIPeayCMOTPEHO): HaIHTHE.

Hanmuaue Moxyneit n maTepdeiicor (MCIONb30BaHIE
HEepPEeXOIHUKOR He mpeaycMoTpeHo): VGA, HDMIL.
BecnpoBopnras cBsa3p Wi-Fi: Hamgue ¢ nojuiepkkoli crangapra
IEEE 802.11n uiH coBpeMeHHee.

Web-kamepa: HanH4He.

Manumynstop « MbIIb»: HATHYHE.

TlpeaycraHoBneHHas ONEpalMOHHasA CHCTEMA C TpaddeckumM
TIOJIE30BaTENLCKIM HHTEpdeiicoM, obecneynBatomas padoTy
PacIpoCTpaHEHHBIX 00pa30BaTeNbHBIX M 00IECHCTEMHEIX
TIPWIOKEHHHA: HanHdHe.
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Tun xopnyca: meram;

BO3MOKHOCTE 6630MACHOT0 3aMAIMEHHOTC 3aMKOM XpaHeH s
HOYTOYKOB: HAJIMIHE;

BO3MOXHOCTH 3apAfKH HOYIOYKOB: HAIHIHE, IOAIEPIKKa
HOYTOYKOB I3 KOMILIEKTa IOCTABKE,

Hannaue poytepa Wi-Fi crarnapra 802.11n unm coBpeMeHHee:

Tenesxka — Ilcm .
14 XpaHWIHINE ONMYECTBO HOYTOYKOB: OT 6 HITYK, MOJEPKKA HOYTOYKOB M3 1 |
HOYTOYKOB KOMILIEXTa TOCTaBKH.

Hanpmxenne nurangms: 220 B\50 o,

IMotpebsiemMas MOIMHOCTE, BT (MakcuMyM): 2500.
Tlotpebnsiemsrii Tok, A (MakcumyMm): 12.

JHa mHEypa 3J1eKTPONHUTaHUA: OT 2,5 MeTpa.

3amura 0T IepeHanpLOKSHHA, KOPOTKOTO 3aMEIKAHHA: HATHIHE.
Koneca juis nepeBImKeHHA ¢ TOPMO30M: HATHIHE

Munuctp obpazoBanus
KpacHosipckoro kpas : F v
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C.A. MakoBckag



