MHHUCTEPCTBO
obpasoBanusa Kpacnospckoroe kpasi

IIPUKA3

01 Anp 2021 L6/ - 11-D5

1. B memax peanusauuu ¢enepaisHoro npoekra «CoBpeMeHHas MIKOJIa
HallMOHANBHOTO TIpoekTa «O0pazoBaHmey, yTBEp)KAeHHOTO npe3uuyMmoM Cosera
npu Ilpesupenre Poccuiickoiik @epepand N0 CTPATErHYECKOMY DPa3BHTHIO
W HalMOHANGHBIM npoekTaM oT 24.12.2018 Ne 16, permoHanmsHOro NpoeKTa
Kpacrosipckoro xpas «CoBpeMeHHas IOKONa», YTBEPXKAECHHOTO IIEPBBIM
3amectuteneM I'ybepmatopa KpacHosipckoro kpas —  Ipejceaareiiem
IIpaBurensctBa KpacHospckoro kpas 10.A. Jlanmmasm 11.12.2018, xoMmuiekca
Mep («OOpPOXHOK  KapTel») IO  CO3MaHHI0O H  (PYHKIAOHHPOBAHHIO
B 00meoOpa3oBaTebHBIX OPraHu3aliaX, PaciojiOXKeHHEIX B CETbCKOH MECTHOCTH
W  MalblX  TIOpoAax, ILEeHTpOB  00pa3oBaHUsA  ECTECTBEHHO-HAy4HOH
H TEXHOJIOrMYeCcKold HampasinenHocTe# «Touka pocra» Ha TEppUTOPUH
KpacHosipckoro kpas, yTBEpXIEHHOIO pacmopsokeHueM IIpaBuUTensCTBa
Kpacnosipckoro kpas ot 12.01.2021 Ne 3-p, B cooTBeTCcTBUM ¢ MyHKTamu 3.78, 4.3
ITonoxenus o MaHHCTEpCTBE 00pa3zoBaEus KpacHOAPCKOTO Kpas, YTBEPKACHHOTO
nocradopiieHneM [IpaBurtenscrBa KpacrHosipckoro kpas ot 27.12.2013 Ne 706-n,
YYMTBHIBAs METOJUYECKUE PEKOMEHIAIM 1O CO3/aHMI0 M (PYHKIMOHHUPOBAHHIO
B 00meoOpazoBaTeNnbHBIX OPraHU3alUAX, PACTIONOXKEHHEIX B CETbCKOW MECTHOCTH
U  MaJblX Tropojax, LEHTPOB  OOpa3oBaHWsA  €CTECTBEHHO-HAyYHOM
A TEXHOJOTMYECKOH HANpaBIEHHOCTEH B paMKaxX PErHOHAIBHBIX IIPOEKTOB,
obecrieynBalOMX JOCTIXKEHHE ILeNel, moKasaTeieil u pe3ysabTaT (enepalsHoro
npoekta «CoBpeMeHHas IOKOJa» HaMOHAIBHOTO Tmpoekta «OOpasoBanue,
YIBEpXIEHHBIE pacnopsbkeEMeM MuHHcTepcTBa mpocBemenns Poccuiickoi
®enepanuu ot 12.01.2021 Ne P-6, mucemo (enepanbHOro rocyxapcTBEHHOrO
aBTOHOMHOT'O 00pa3oBaTeNbHOTO YUpEXKICHUS JOTIOIHUTEIBEHOIO
NpodEeCCHOHANBHOI0 00pa3oBaHuA «AKaJeMHs pealn3allid ToCyapCTBEHHOH
DOJMTAKA ¥  TpoPEeCCHOHANBHOrO pa3BUTHA pabOTHUKOB 0Opa3oBaHMS
Munucrepcrea npocsemenus Poccuiickoii @enepanum» ot 04.03.2021 Ne 589 «O
COTJIAaCOBaHMM WH(PACTPYKTYPHOTO JIUCTA IS CO3JaHHMs LIEHTPOB 00pa3oBaHus
€CTECTBEHHO-HAyYHO! U TEeXHOJOTHYecKo# HampasieHHocTedl «Touka pocra» B
2021 romy», yTBepIUTh: :

IepedYeHb, MUHUMATbHO HeoOXonuMele (QYHKIMOHANBHBIE U TEXHUYECKUE
TpeOOBaHMs W MHHHMAIbHOE KOJIMYEeCTBO OOOpYyZOBaHHSA, PaCXOJHBIX
MAaTepUalioB, CpeACTB OOy4YeHHs U BOCHIUTAHMS (MHGPACTPYKTYPHBINA JIHCT) IS
OCHallleHHs 00meo0pa3oBaTeIbHEIX OpraHU3alMi, PAacHONOXKEHHBIX B CENBCKON
MECTHOCTH M MallbiX ropojax, o00pyJOBaHHEM, PacXOJHBIMH MaTepHallaMH,
cpencTBamMy 0OydeHHs U BOCIIMTAHUSA (CTaHAApPTHBIA KOMILIEKT) C LIEJIbIO CO3IaHUS



¥  GYHKUMOHHDOBAHHS. . IEHTPOB OOPAa3OBaHHA = E€CTECTBEHHO-HAYTHOM
¥ TexXHOJOrWdeckol HampaslensocTeli «Touka - pocTa» Ha TEpPUTOPHH
KpacHosipckoro kpas cornacHo IpuiioxeHuio Ne 1;

nepedesb, MUHAMAIBHO HEOOXOOuMble (YHKIMOHANBHBIE H TEXHUYCSCKHE
TpeOOBaHWS ¥ MHHMMalbHOE KOJNMYECTBO OOOpPYHOBaHHS, PacCXOIHBIX
MaTEepHaNoB, CPEACTB OOYYCHHS M BOCHUTaHHSA-(MHGOPACTPYKTYPHBIA JIHACT) s
OCHallleHusl o0meo0pazoBaTeNbHEIX OpraHU3allli, PACIONIOXKEHHBIX B CEIbCKOM
MECTHOCTM H MalBIX ropojax; o0Oopy/oBaHUEM, -pacXOAHBIMH MaTepHaIaMH,
cpezcTBaMy 0OydYeHHUs B BOCHHTaHHS (IPOGUILHEIA KOMIUIEKT) C HENBI0 CO3MaHus
H  (QyHKIHOHMPOBaHMA  IEHTPOB  00pa30oBaHHs -  €CTECTBEHHO-HAYUHOM
W TEXHOJIOTMYecKoil HampasneHHocTed «Touka pocTa» Ha TeppHTOpUU
KpacHosipckoro kpast coriiacHo npuioxenuio No 2.

2.KoHTponb 3a UCIONHEHWEM HACTOAMIETO IIPUKa3a BO3JIOXHUTH
Ha IIEPBOTO 3aMECTHTeNsi MHHHCTpa 0OpasoBanus KpacHOSPCKOro Kpas
H.B. Asoxmmy. = - 5

3. Ilpuxa3 BcTynaer B CHITY CO J{HA €0 IOIHCAHHS.
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Ipunoxernue Ne 1

K [IpHKa3y

MHHHCTEpPCTBA 00pa3oBaHUS
Kpacrosipckoro kpas
or 01 ANP 2021 Ne 76+~ 27-©€

ITepedenn, MUHNMANBEHO HEOOXOMUMEIE QYHKIMOHAILHEIE H TEXHUIECKHE

TpeOOBaHMS ¥ MUHUMANBHOE KOJMIECTBO 060PY/I0BAHMS, PACXOMHBIX
MaTepuaioB, CpeCTB OOy4eHHs H BOCIUTAHNS (MHPPACTPYKTYPHBIN JIMCT) IS
OCHaIlleHHs 001Ie06pazoBaTEeIbHEIX OpraHU3al|il, PACIIOJ0XEHHBIX B CEIbCKOl

MECTHOCTH U MallbIX TOpojiax, 000pyOBaHHEM, PACXOXHBIMYU MaTepHATaAMH,
cpeacTBaMH 00y9eHHs ¥ BOCHUTAHUS (CTAHIAPTHEIA KOMILIEKT) C IENIBIO CO3NaHUS
U QyHKIIHOHAPOBAHMS IEHTPOB 00PA30BaHHUs eCTECTBEHHO-HAYIHOH
¥ TeXHONIOTHYeCKO! HanpasieHHocTel «Touxa poc'ra» Ha TEPPUTOPHH

Kpacunospckoro Kpasl
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.| IInpposok maTauk, BHGK'I'pDHpDBOJJHUCTH

el Iutporoi naTawk pH.

Indporas maboparoprs
yaenmdeckad (pusuxa,
XumMus, Hrosorus)

ITudporoit maTIHK TEMIEPATYPHL:
ITudporoit naTauk abCOMOTHOrO AaBICHHA. .
Iudposoii ocmamiorpapAIecKyii JaTIHK.
BecH 2eKTpoHHEE yaebnsie 200 T. ¢
Mauxpockon: DEGPOBOH M OMTHIECKHI ¢
yeemzgenneM oT 80 X.

Muxponpenapatsi (Habop).
CoenuHuTENBHEIE IIPOBOJA, TPOrPAMMHOE
ofiecrnieueHue, METONHIECKAE YKA3AHHS.
KOMIUIEKT COIYTCTBYIOMMX IEMEHTOB LI
OTEITOB 110 MEXAHHKE. P &
KOMILTEKT COMYTCTBYEOIIMX 2IEMEHTOB I

| ONBITOB IO MOJEKYNAPHOM dmsuKe.
'| KoMTIeKT COMyTCTRYIOIIMX 3IEMEHTOR ,:'um- =
-1/ OLBITOB TIO JJICKTPOAWHAMHKE.

KOM]]JI&KT COHY[CTB}’I(}B],PD( 3JIEMEHTOR IJIsl
OIBITOB MO OITHEE.

‘Lluhporot JaTIHK NOTOKEHAL. B

HaGop Zs H3rOTOBIICHHS MUKPOIPEapaToB.

1.2

KoMnnekr mocymel H
obopynoBanus s
YIEHWYECKHX  ONEITOB
(pu3mxa, . XHMHA,
6uonorus)

IltaTus raGopaTOpHLI XAMHHECKHIA.
Hab6op gamexk Ilerpa. .

Habop micTpymMeHTon npenapoaam.m
JloxKa 1g CHCHTanHd BEmIECTB. -

Crymxa ¢apdoporas ¢ nechOM; i

Habop 6anok A1 XpaHeHHsA TBEPABIX
peaxtaeoB (30 — 50 mm).

Habop cxigraok (QnakoHOB) Ajis XpaHeHHs




; .'..2

PacTBOpOR PEaKTHEOB.

Ha6op nmputopox (ITX-14; HX—lG)
ITpubop mma TOITy9eHRA Ta30B.""
CHOupToBKa.

I'opiogee ans CIHPTOBOK.
OrmsTpoBanmsuag Gymara (50).
Kon6a xonmaeckas.

[Tanouka cTexnauuas (C PE3MHOBEIM
HAKOHETHHKOM).

Yamedka Ay BRIapHBAaHEASA (BEITAPHTENEHAS
TamegKa).

MepHE1# IpIHHAD (IIACTAKOBKIIN).
Boposxka creknsanas (Manas).

CrakaH crexnsusbiii (100 m).

I'azooTROAHAA TPYOXA.

Buonorus

2.1

Kommext BI@KHBIX
TpenapaToB
JeMOHCTPaUHOHHBIH

HazHaueHHe: NeMOHCTPALHOHHOE,
MaTepHall KOHTeHEepa: IIACTHK,
repMeTHIHAs KPLIIKA: HalHYHe,
KpEMIIEHHE 3KCTIOHATa: HaIH1He,
KOHCEPBHPYIOIIee BEIIECTRO: HATHIME,
HakieHxa c HaUMeHOBAHMEM: HATMTIHE.

He nvenee 10 npenaparoB H3 OPUBEISHHOTO
HITKE CITHCKA:

BIKHBIHA nipenapar «be3sybkay,

BIAKHEBIH Dpenapar «amokay,

BIAXHBIH IIpenapaT « BHyTpeHHee CTpoeHHe
6PIOXOHOIOTO MOJITIOCKAY,

BIIQKHEIH IpenapaT « BHYTPeHHEEE CTPOSHHE
KPBICEDY,

BlIaXKHBIH penapat « BHyTpeHHEe CTpoeHHe
JATYIIKAY,

BJIQKHEIM Nipenapat « BHyTpeHHEE CTPOCHHE
ITHIBDY,

BII&XHEIH Npenapar « BHyTpeHHee CTPOeHHE
puIGED,

BJIAXKHBIH npenapar «Kapacey,

BiaxHbi# npenapar «Kopers 6060Boro
pacTeHus ¢ KiryGeHbKaMm?,

BNaxXHbIE npenapar «KpepeTray,

BIIAXHBIA npenapat «Hepergan,

BIIAXKHEIA npenapat «Pa3BHTHE KOCTHCTOM
pHIGEI,

BIKHBIH npenapar «Pa3BuTHe KypHIED,
BIAXKHEIH npenapat «CruahomMenyzan,
BJIXHBIA Npenapar « TpATOH,

BII2XHEI Mpenapar «Uepenaxa 60n0THaN,
BIAKHEIH peniapar « Yk,

BJIAKHEIR penapar «Amepanay.
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Kommiexkr  repGapues
AEMOHCTPaIMOHHBIH

HaznageHue: JeMOHCTPANHOHHOE,

OCHOBA JUIs KperieHus: repbapuetii IucT,
CHHCOK SKCIIOHATOB: HANHIHE.

He menee 8 repbapuer #3 IPHBEIEHHOTO HIKE
crucka:

repbapuit «JlepeBbs H KyCTApHHKHY,

repbapuit «JlukopacTymue pacTeHHA»,
repOapuii «KopMoBEIe pacTeHHA»,

repOapuii «KyIsTypHBIC pacTeHus),

repbapuii «JlexapCTBEHHEIE pACTEHHN»,
repbapuit «MenonocHsIe pacTeHmAsD,
repbapuii «Mopdonorus pacteruit,

repbapmii «OcHOBHBIE Py PacTeHHAI?,
repOapuii «PacTUTENBHEIE COOOHIECTRAY,
repbapuit «CebecKOX03aHCTBEHHEIE PACTEHUSY,
repOapuii «HIOBHTEIE pacTEHHDY,




3

repbapuii K Kypcy OCHOE no obme 6Hoorun.
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Kommexr  kosmexipai
JIEMOHCTPaHOHHEIH (10
PasHEIM TeMaM Kypca
6uronorum)

Hasnagenwe: neMOHCTpAIHOHHOS,

OCHOBA HNA KpeIUleHHA: HanuIre,

HaKJIEHKH ¢ HAUMEHOBAHHEM: HANHIHE.

He menee 10 xomneKuil 13 NPHBEISHHOIO
HH¥XE CITHCKA:

KOJUieKIus «I 0I0CEMEHHBIE pAaCTEHHLY,
komnexips «O6UTaTEIH MOPCKOTO JHAY,
xomnnexius «[laneoHTonoruaecKan,
KoJUIeKIHA «IIpencTaBETEN! OTPANOB
HaCEKOMBIX), KOJIMIECCTBO HACEKOMBIX: HE
MeHee 4, _

KoJUTeKIisg «IIpHMepHI 3aMUTHEIX
npHCHoco6neHHH Y HACEKOMEIX),

xoyexmus «IIpucnocobuTeNbHEe H3MEHeHHA B
KOHEYHOCTIX HACCKOMBIX),

KomneKnus «Pa3sBUTHE HACEKOMEIX C HENOJTHEIM
NpeBpammeHnueM,

KOJJIEKIHA «PasBATHE HACEKOMBIX C IMOJIHEIM
TIpeBpameHHeM»,

KOJIEKIAA «Pa3sBHTHE IMIIEHMLIED,

xosurekuna «Paspurie 6abouxmy,

konekuus «PaxoBHHBI MOJLUTIOCKOBY,
kounexnns «CemeiicTsa 6abouexy,

koineknnsa «CemelicTea XKyKOBY,

KOJLIEKIIHA «Cemena H TIoasIy,

kosekag «OopMa COXpaHHOCTH HCKOHAeMEIX
pacTeHuii ¥ KHUBOTHBIX),

Habop NaneOHTOMOrMIeCKHUX HaX0Jd0K
«IlIporicxokneHe 9eOBEKa»,

KOIHYECTBO MOJeNeil: He Menee 14,

3.1

JIeMOHCTpaIHOHHOE
obopyaosanue

CocTaB KOMIUIEKTa:

Cronmuk TI0IpeMHBIN: HazHadeHHe: cGopka
y4eBHBIX YCTAHOBOK, pa3Mep CTONCIMHHUIBL: He
Menee 200 * 200 MM, IIaBHEIN IOBEM C
HNOMOIIBIO BHHTA: HAIMYHE.

Iltarae KeMOHCTPAUHOHHLINA XHMHYECKHIA:
HasHadeHwWe: IeMOHCTPAIsA IPHOOPOR |
YCTaHOBOK,

OIIopa, CTEPIKHY, JIAIKH, MY(TEL, KOJIbIa:
HANA9HE, '

BO3MOMKHOCTh 38KPEIUICHHA 3]IEMEHTOB Ha
Pa3snUIHON BHICOTE: HATHIHE.

ATmapar s MpOBRENEeHNUA XAMHYECKHX
peaxipii: Ha3HAYEHHE: JEMOHCTPALHA
KAMUYECKUX PeaKiiuid,

NOTIIOTHTENS TAPDOB U TA30B: HATHYIHE,
MaTepyan KOnOsL: CTeKO.

HaGop st aneKTpoin3a JeMOHCTPaHOHHBIN:
Ha3HaYeHUe: N3yueHHe 3aKOHOR SIEKTPOIH3a,
cOopka MoJiesiu akKKyMyJIsSTopa,

E€MKOCTE. HAJIM9HE,

INIEKTPOMEL: HATHIHE,

KoMmmurexkt MepHBIX ko6 Manoro o6sema:
HAa3Ha9eHHE: OEMOHCTPAHOHHEIE OITBITEL,
obbeM konb: ot 100 M mo 2000 mu,
KOJTHYeCTBO KoJ0: He MeHee 10,

MarepHan Kojib: cTeKno.

Ha6op bnaxonos (250 — 300 Mn mis xpaneHns
PacTBOPOB PEaKTHBOB):

Ha3HA9€HUE: XpaHEeHHEe PAaCTBOPOB PEAKTHEOR,
KOTH49ecTBO (IaKOHOB: He MeHee 1,
Marepuan (hrakoHOB: CTEKIIO,




npobka: HalHdHe.

IMpu6op A1 ONKITOR IO XUMHH C
INEKTPHIESCKAM TOKOM (JrabopaTopHeIif).
[pubop fna AIMOCTpAIHH 3aK0HA COXPaHEeHHs
Macchl BEIIECTB:

cocyn JlanponeTa: HanH4gwHe,

npobka: HanM4He,

THI npHOOpa: IeMOHCTPAIAOHHBIH.
JlemsrebHas BOPOHKA: Ha3HAUECHKE:
pasgencHue ABYX KHUIKOCTEN IO IIOTHOCTH,
MaTepHas BOPOHKH: CTEKJIO.

YeTaHoBKa JUIS NEPETOHKH BEILECTB:
Ha3sHaYCHWeE: NeMOHCTPAIUsA OYHCTKH BEMECTBa,
HEpPEroHEa,

KONOB, XOJIO/TIIBHIAK 1M OXJIaKASHNA,
IUTOHA, mpobxa: Hanu4IHe,

IJTHHA YCTAHOBKH: He MeHee 350 MM,

Ilputop 14 momydeHns rasoB: HasHa9eHHE!
IOJTyIeHAE Fa30B B MalbIX KOJIMYECTBaX,
COCTaB KOMILIEKTa: He MeHee 6 IpeMeToB.
Bans xkombuenporanHas naboparopHas: Gans
BOJISIHAA: HAIAYHE, KOJbIA CMEHHBIE C
OTBEpPCTHASAMH Pa3HOIO JHAMETPA: HAJTHIHe,
IUIATKA 3]IeKTPHUYeckas: Halmque.

®apdoposasi cTynKa ¢ IECTAKOM: Ha3HAYECHHE:
IUIsE pasMeNbYeHAA KPYIHEIX (paknuii BemecTs
¥ IPHTOTOBJICHHA IIOPOIIKOBEIX CMECeH.
Kommnekt TepmomeTpos (0 — 100 C; 0 — 360
Q). ;

3.2

Kommnekr XuMHY9ECKHX
PEakTHEOB

CocraB KOMILIEKTA:

Habop «Kucaoten (asoTHasd, cepHas, ColsHas,
oprodocopsas). ©

Ha6op «'mapokcunsy (ruapokcu Gapus,
THOPOKCHE KaInd, THAPOKCU KaIbIHL,
TMIPOKCHT, HATPHA).

Habop «Oxcuasl METAILTIOBY (AIFOMHHNS OKCHI,
Oapux okcnxn, xenesa (I11) oxcuu, Kanbiws
oKcun, Marang oxcuz, MenH (I1) oxcun, muaka
OKCHI).

Habop «1llenoynsie H MENOTHO3EMETEHBIE
MeTURD (MMTHH, HATPUH, KanbIuiH). -
Ha6op «MeTaums» (aMmOMHHHIA, jKees0,
Maramii, Melb, HHK, OJIOBO).

Ha6op «llienounsie ¥ MEIOTHO3EMENLHEIE
MeTaIUTED) (JINTHI, HATPU, KAJTBIHIT).

Ha6op «OrreonacHsie BemecTBay (cepa,
dochop (xpacasiii), okcup docopa (V).
HaSop «I'anoressn» (#oa, 6pom).

Habop «anorernasy (amoMEHHS XJIOPHL,
aMMOHUS XTIOpHA, Oapus xnopuz, xenesa (111)
XITOpHJ, KaJIust HOMMM, Kanus XJIOpH, KaIbIHA
XJOPHIL, JIATHS XJIOPH, MArHES XJIOPHE, MeIH
(1) xmopu, HaTpus OpoMu, HaTpHA GTOPHI,
HATPHS XJIOPHJ, ITUHKA XJIOPHI).

Habop «CynedaTtsr, cynsdumsl, cymbOUTh
(amomuEHA cyib(ar, aMMOHUA CcyJibdar,
wenesa (1) cynmsoun, xenesa (IT) cymsdar, 7-
MH BOJIHBIHN, Kasua cynbar, kobansra (1)
cynbtar, Maraas cymspar, Mema (1)) cynsdar
6e3eomunnif, Menu (I1) cyasdar 5-TH BOAHEIH,
HATpHA CYyNb(HM, HATPHA CYILGUT, HATPHA

cynbar, HaTPUA IHAPCCYIb(AT, HUKEIT




S
-

cynspar.

Habop «KapOonaTs» (amMmonus kapboHar,
Kanus kap6osar, memu (I} kapboHaT OCHOBHOIA,
HaTprA XapOoHaT, HaTpusA ruApokapboHaT).
Habop «®ocdarsl. Canukarsy (Kamus
MoHoruapooprodocdar, HaTpHa CHITHKAT 9-TH
BOJIHEIH, HaTpHs opTodhocdar
Tpex3aMelleHHsH, Hatpua muruapodocdar).
HaGop «Auerartsi. Pogaauas. CoeuHeHus
Aenesay» (Karus anerar, kamua deppo (1I)
rexcaupanui, xamus ¢eppo (II1) rexcaronus,
Kausd POAAHH/, HATPHA ALETAT, CBHHITA
aneTar).

Hab6op «Coempnenns Mapranay (Kaaus
nepMaHranat, Mapraqua (IV) okcnp, Mapraana
(IT) cynsat, Maprasna XJI0pHL).

Ha6op «Coennnenns xpomay (aMMOHEA
OUXPOMAT, KIS THXPOMAT, KATAA XPOMAT,
xpoma (I11) xmopun 6-Tu BOIHEL).

HaGop «Hatparsn (amOMUHAS HETPAT,
aMMOHHSA HHTPAT, KANH HATPAT, KATBIAS
mutpat, Meau (I1) EuTpar, HaTpus HHTpar,
cepebpa HATpAT).

Ha6op «unukaTophl» (JIaKMOMH, METHIIOBBIH
oparmkeBsiH, Gerondraneus).

HaGop «Kucnoposicoaepxaiiye opraHidecKue
BemecTBa» (AHeTOH, MIMLEPHH, A3 THIOBEIH
3¢up, cIMpT H-OyTHNOBEIY, crApT
H30aMHIIOBEIH, COHPT H300YTAIIOBLIM, CIIPT
STHNOBbIH, heHON, GopMAaNHH, STATCHTIUKOID,
YKCYCHO-3THIOBHIN 3¢ Hp).

Habop «¥Yranesomopomsn: (6eH3HH, TeKCaH,
He(Th, TOMYON, IEKIOreCKAH).

Ha6op «KucnoTe! opranugeckaey (KHCnoTa
aMMHOYKCYCHasl, KHCNoTa Oen30fiHas, KucnoTa
MaclsHas, KHCJI0Ta MypaBbHAAd, KHCIIOTa
OJIEMHOBAsL, KUCIOTA NAIBMATHHOBAS, KHCIIOTa
CTeapHHOBag, KHCIOTa YKCYCHAs, KHCIIOTa
mIaBeseBas).

Habop «Yrneromsl. AMUHED) (AHHIHH, AHAITHH
CepHOKHCIBIH, J[-ToK03a, METHIAMHE
THAPOXJIOPDHJ, Caxapo3a).
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KoMmnekt xonnexnmii 13
CITHCKA

Hasnagenue: JeMOHCTPALMOHHOE,

BH/Jl YHAKOBKH: KOpoOka,

onHcaHue: HaludHe.

CocTaB KOMIIEKTa:

Komrexupa «Bonokaay.

Komrexmua «KaMerHBIH yronb 4 npoJyKTsl €ro
nepepaboTK.

Komnexrmusa «Metamms: u cnmase.
Konmnexmus «MuHepansl B ropHEIE HOPOIED)
(49 Bunos).

Konnexnua «Munepaneasie yao6peHusy.
Konnexus «HedTs 1 OpOIYKTEHL ee
nepepaboTKm».

Konnexmmsa «IInactMacchny.

Konnexnus «TommaBoy.

Konnexmus «HUyryH u craney».

Komnexrus «Kayqayk».

Konnexupsa «Illkana Teepaocti.

HaGops! ans MOJENMpOBAHUSA CTPOCHHSA
OpraHUYECKHX BEMIECTB (YICeHHYECKHE) HE
MeHee 4.

DuzuKa




4.1

OGopynoBanue s
AeMOHCTPALHOHHBIX
OIBITOR

Cocrar kommiexTa:

Hirat#e seMOHCTPaIMOHHLIN: Ha3HAYEHHE:
IPOBEJEHPC IEMORCTPAIOHHEIX ONBITOR,
CCHURIHUE, CTEPKEHE, JAlKH, KOIbLA, MydThL:
HaJavaue.

CTONMK NOABEMHBIH:

THI CTOIMMKA: yaeOHBI/ TabopaTopHsbIit,
0IIopa, CTEpPXEeHbh BUHTOBOM, BHHT
PEryJHpOBOYHbLIA: HATHIHE,

(YHKIHSA NOTBEMA U OIYCKAHHMA CTOHKA:
Hanmu9He.

HcToUHMK OCTOSHHOTO H EPEMEHHOTO
HANpOKEHHUA: HA3HAYCHHE: IS MATAHKHL
PErynupyeMeIM IePeMeHHBIM H HOCTOSHHEIM
TOKOM 3JIEKTPHYCCKHX CXEM,

gacroTa, I'n: 50,

notpebiiseMas MomHOCTE, BA: 10.

MaroMeTp JEIKOCTHOH JEMOHCTPAIMOHHEIIH:
HasHAa4YeHHE: JUIA H3MepeHns JarneHus jo 300
MM BOJIAHOTO CTOJI0A BHIMIE ¥ HUXKE
aTMoc(epHOTro JaBJieHus,

crexanHas U-o06pa3sasi TpyOKka Ha NOOCTABKeE:
HAJTHYHE. _

KamepToH Ha Pe30HAHCHOM SAIIHKE:
Ha3HadeHue: s AeMOHCTPAHMH 3BYKOBBIX
koneGaHwmii ¥ BOJH, -

JiBa KaMEPTOHa Ha PE3OHHDYIOIIHK HINAKAX:
Ha/lu4ue,

PE3MHOBEIH MONOTOYEK: HAIIMIHE.

Hacoc paxyyMHEIH ¢ 2JIEKTPONPHBOIOM:
Ha3HAYEHHE: CO3NaHHE Pa3pKEHAA WX
M30BITOTHOTO JIaBICHAA B 3aMKHYTHIX 00beMax,
OMBITHY: KMIIEHHE XKHAKOCTH NPH TOHIKEHHOM
Ji2BIICHAY, BHEIHEE H BHYTPEHHEE JABICHHE H
Ip.

Tapenka BaKyyMHad: Ha3HaYCHHUE:
JEMOHCTpAIXs ONBITOB B 3aMKHYTOM 00BeMe ¢
Pa3spesKeHHBIM BO3LKYXOM,

OCHOBAHHE C KPaHOM, KOIIOKOJI H3 TOJICTOTO
CTEKIIA, PE3AHOBAT NPOIJIANKa, HEKTPHIeCKHi
3BOHOK: HAUTHYHE,

Benepko Apxumesa: HasHaueHHe:
JEMOHCTpalMA JeHCTBUA HHUIKOCTH Ha
HOTPY:KEHHOE B Hee TeJi0 H M3MepeHue
BEIHYHMHb] BHITAIKHBAIOMEH CHIIEL,

BENEPKO, TeMO MIIHHAPHIeCcKOlt HOpMEL,
NPY)XHHHBIN THHAMOMETD: HaIMIHe.

OreHBO BO3NYNIHOE: HA3HAYCHHUE:
JIEMOHCTpaIMA BOCIUIaMEHEH:S ropiodeil cMecH
TIpH ee ORICTPOM CiKaTHH,

TOJICTOCTEHHBIH HMMHIP, HOPIIEH: HA
METAJUIHYECKOM IITOKE C PYKOSATKOIH,
NOACTABKA JULA WIMHAPA: HATAIHE.
ITpubop [is feMOHCTPALMH JABIEeHNT B
KHIKOCTH: Ha3HAYSHHE: JEMOHCTpaUL
H3MCHEHMs JaBlIeHHA C NIyOHHON morpyxeHus,
JaT4HK JABICHAN, KPOHIITEHH N1 KpeIUieHus
Ha CTEHKE COCYJa: HAM4He.

TTpubop A nemMoxcTpauy atMocdepHOTO
naBneHus (MaraeGyprekue moxymapus):
Ha3HAYCHHE: IEMOHCTPALKSA CHIIBL
aTMOCEpHOTO JaBNCHNAS, -

JBa Pa3beMHLIX METAJUIHYECKHX MONYINapHA C
NPOYHBIME PY9IKaMH H XOpPOIIOo
NMpUIIIEGHORAHHAEIMA KPasMH, HUNNENs ¢
KpaHOM: HaIH1HE,




€037aBaeMOe BHYTPH MIapoB
BAKyYMMETPHYECKOE JaBlienne: He meHee 0,05
MIle,

MaKCHMAaltbHOE pa3phIBAIOIIce YCHIIHE. HE
menee 90 H.

Ha6op Ten pagHoro oGseMa: HasHAUCHUE: JUIA
OLpEneneHUs ¥ CPABHEHN TEILIOEMKOCTH B
TUIOTHOCTH Pa3THYHKIX TREPAKIX MATEPHAIOB,
IMTHHADPS! U3 PazIMYHbIX MATEPHAIOB: HE
MeHee 3,

KPIOYKHA Jisi IONREHIHBAHNS [IHIIAHPOB:
HaIH9ue.

Habop Tem paBHOH Macchl: HAa3sHAYCHHE: Ns
ONpefie/ieHuAs M CPaBHEHMIO  IUIOTHOCTH
PasnHIHEIX MaTEPHANIOR,

LHIMHIPEL H3 Pa3IMIHLIX MATEPHAIOR: He
MeHee 3,

KPIOYKH 151 IOABEIHBAHMUA HUIHHAPOB:
HaIW9He.

Cocynsl coobImatonmuecs: Ha3HA4YEHHE:
JEeMOHCTpaUys OJIMHAKOBOTO YPOBHA
OJHOPOJIHOM JKHAKOCTH B coobmaromuxcs
My coboit cocynax pa3roii GopMer,
coobmaromuecs CTeKITHALIE TPYOKHA pasHoH
topMEL: He MeBee 3,

TIOACTARKA: HAJHIHE.

Tpy6xa HrioToHa: HasHaueHWe: NEMOBCTPAIAA
OMHOBPEMEHHOCTH IANCHHA Pa3IHYHEIX TEJl B
paspeKeHHOM BO3IyXe,

yHKIMA DOAKIIOYSHHA K BAKYYMHOMY Hacocy:
Hanuive,

JuuHa Tpy6Ku: He MeHee 80 cM.,

pe3HHOBEIE BPOOKH, HUTIIENS: HaNHIAeE,
KOJIHUECTBO TeN B TpyOKe: He Menee 3.

Hiap ITackama: HazHa9eHHe: AEMOHCTpPALHA
nepefadd  NPOM3BOAWMMOrO Ha  JKHMAKOCTH
HaBJIeHNs B 3aMKHYTOM COCYJe, NEeMOHCTpamys
nogseMa HUIOKOCTH noa nelcTBHEM
armocepHOTro JaBieHus,

METAIMYECKHH  IMIHHAP C  ONpaBaMH,
TIOPOIEHE CO IITOKOM, TMOJBIA METaLIMYeCKHld
Tiap ¢ OTBEPCTHAMH: HATHYHKE,

JUTHHA IEAVHApa: He MeHee 22 oM,

AuaMeTp mapa; He MeHee 8 cMm.

Ilfap ¢ KOJBbLOM: Ha3HAUCHHE: NEMOHCTDAIHA
PAcIIXpEHHs TREPAOro TeNa PY HarpeBaHuH,
INTATHB, METAILIMIECKOE KOO ¢ MydTOiA,
map ¢ LENOYKOH: HAIHYIKE,

IJIHHA HeToIKH: He MeHee 80 MM,

JAHaMeTp Iapa: He MeHee 25 MM.

Hunusaph! CBHHIIOBBIC CO  CTpYroM:
Ha3HAYEHHE: JEeMOHCTpalHa B3aHMHOTO
TIPATAXKEHHA MEKIY aTOMaMH TBEPJRIX Tell,
KOIM4IECTBO OJWHAKOBRIX [IWIAHAPOB: HE MEHEE
2!

MaTepHall IHIMHIPOB: CTAlb H CBHHEIL,

KPHOYKH 1A [MOMBCIHHB2HHA. HATHIHE,

CTPYT, HANpaBIAIOmas TpyOKa: HaTM9IHe.
[TpnGop Jlenua: Ha3HaYCHHE: hine}
HCCJIefIOBAHKMA  3aBHCHMOCTH  HalpaBieHHS
HHJyKLIHOHHOTO TOKa OT XapakTepa H3MeHeHHA
MarHUTHOrO IIOTOKA, )

CTOHKA C KOPOMBICIIOM: HAIHYME,

KONHYECTRO aFOMHAHHUEBHLIX KONEIT: He MeHee 2,
Opopesb B OMHOM H3 KOJICL: HANTHIHE.

Maraur  gyroo6passeiii  JeMOHCTPALMOHHEIN:
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HasHA4YeHUe: JIeMOHCTpaLHs CBOHCTB
MOCTOAHHLIX MArHMTOB,

THII MATHWUTA: HaMarHMIeHHEIH Gpycok,
KOJIMYeCTBO LBETOB MarHWTa: He MeHee 2,
0603Ha9eHIe NOMOCOR MAaTHATA: HAHIHE.
MarauTr  monocoBoif  AEMOHCTpPANMOHHEIH
(mapa): HazHa4YeHWe. JAEMOHCTpalMA CBOMCTB
TIOCTOAHHBIX MAarHHTOE,

THII MarHHATa: HAMArHWYEeHHEIH Opycok
NpAMONAHEHHOH HOopMBEL,

KOJIHYECTBO IBETOB MAarHUTA: He MEHee 2,
0603HaYEHHE MOJIFOCOB MarHUTA: HATHYIHE.
Crpenkn MarHHTHBIE HA - IITATHBAX:
HalHa4YeHWe: MOEMOHCTpalMA B3anMoneHcTRHA
NONEOCOR MAarHUTOB, OPHEHTALHH MAarHUTa B
MAarHUTHOM HOME,

HaMarHW9eHHad CTPEJKA: HAIHIHE,

KOJIH4YECTBO HBETOB MAarHHTAa. HE MEHEe 2,
MOACTABKA. HAJTHYHE.

Ha6op nemMOHCTpanHOHHEIH «IEKTPOCTATHKAY
(anextpockonsl  (2), cynraH (2), Danoduka
CTeKNIAHHaf, Nanodka 300HHTOBAS, INTATHBHI
H30IHpYyroIye (2).

Mamina anexTpodopHas WIH
BBICOKOROJILTHEIH HCTOUHHK. Ha3HAYeHHE: JIA
HoNMy4CHHA 3NEKTPHIECKOr0 3apsafa BBICOKOIO
MOTEHIHANA H MTOJIy4€HHA HCKPOBOIO paszpaja,
JHCKHY Ha CTOHKAax: HAJMJHE,

KOJIM9eCcTRO JelieHckux DaHOoK: He MeHee 2,
HNOACTaBKA. HAUTHYHE.

Kommnnexr npoeosos: umHa: He Meree 500 mm
— 4, 250 MM — 4, 100 MM — 8, HasHAYeHHE: ANA
IOMKIFOYEHHs NeMOHCTPAHOHHEIX MPHOOPOB A
ofopynopanHus K MCTOYHHKY TOKa, ;s cOopku
SIEKTPHYECKHX Lenel, BKIoYas 3JIEMEeHTE H3
paboTh «I10CTOAHHEIHN JNEKTPHYECKHI TOK).

4.2

Obopynopanne pinyi:
naboparopaerx pabor H
YUCHHIECKAX  OILITOB
(ma ©Oaze KOMILIEKTOR
ong OI'D)

Beckl anekTpoHEEIE.

Memnsypka, npezen mMepenns 250 M.
Junamomerp 1 H.

Jumamomerp 5 H.

Immusap cranbHO#H, 25 cM3.

Iwmiaap amoMHHAEBEH 25 cM3.

unusap amoMuaHueBsIit 34 cM3.

Inueap nnacTHkoBkli 56 cM3 (pns
M3MEPEHHA CHITE! ApXuMeJa).

Tpyxuna 40 H/m.

Ipyxuna 10 H/w.

I'pysst mo 100 r (6).

I'pys HaOopHEIH yCTaHABIIHBAET MACCY € MIATOM
10 1.

Mepras neHTa, nuHelKa, TpaHCHOPTHP, Bpycok
C KPIOUKOM H HHTBIO. Hanpasnsromas QmaHoN
He MeHee 500 MM. JIomKHEI OBITH 00ecTeYeHbI
pasnele ko3¢ bHeHTs TpeHHA OpyCcKa 1o
HanpaBIgIOMei.

CexyHpoMep 3/TeKTPOHHBIH ¢ NATIUKOM.
Hanpapnsromas co mKaToii.

Bpycok AepeBAHHEIH ¢ IyCKOBEIM MATHATOM.
HutsaHoM MasTHHK ¢ TPY30M C IYCKOBEIM
MarHATOM H C BO3MOKHOCTBIO H3MEHEHHSA
JUTHHE! HHTH.

Prrgar.

Brox nomBHKHLIH.

Briox HenoABIKHEIH.

Kanopumetp.

TepmoMeTp.




Q

Hcrognuk nUTaHus IOCTOAHHOTO TOKA
(BEIMIPAMUTENH ¢ BEIXOMHEIM HAMPSIKEHUEM 36 —
42 B nm 6atapeiinsiii 610K ¢ BO3MOXHOCTEIO
PeryJIHpOBKH BRIXOXHOTO HAIPSDKEHHA.
BonmstMmeTp aByxnpenenbusii (3 B, 6 B).
Ammnepmerp mByxnpenensasii (0,6 A, 3 A).
Pesucrop 4,7 Om.

Pesuctop 5,7 Om.

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

IMepemennsiii pesuctop (peocrat) go 10 Om.
CoeIHHHTENBHEIE MPOBOJA, 20.

Kmou.

Ha6op npoBONIOYHRIX PE3UCTOPOB pls.
CoOunparomasn namza, PoxycHoe paccToSHHE
100 mm.

Cobupatomas ium3a, GoKycHoe paccTosade 50
MM.

PacceHnparomas TuH3a, POKyCHOE paccTOIHHAS —
75 MM,

Oxpad. .

OnTHaeckas ckamba.

Craiin «Moaent npeaMeTay.

OcBeTHTENE.

[osymuneEHAp ¢ IWIAHMETOM ¢ KPYTOBEIM
TPaHCIIOPTHPOM.

[Iprbop Ansg w3ydeHHd ra3oBLIX 3aKOHOB.
Kanwuiapser.

Judpakumonsas permerxa 600 mrrpuxos/MM.
Judpaxuponnad pemerka 300 mTpExoR/MM.
3epkaio.

JlazepHas yxa3ka.

IMonaponn B paMke.

Hlenn Onra.

Karymka MOTOK.

Brnok nronos.

Brok xoBneHCaTOPOR.

Kommnac.

Marsur.

OJeXTPOMArHHT.

Ornmnkd jxenes3Hsle B Ganke.

TexHonorrgeckas HANPaBIEHHOCTh

PoboToTexnmdeckuii Habop npeAHA3HAYECH IS
H3YTeHHs OCHOB poDOTOTEeXHVKH, NeTanei,
Y3UIOB H MEXAHW3MOB, HEOOXOMHMEIX IS
co3aHusA pobOTOTEXHHIECKHX YCTPOHCT.
HaGop npencrasnset coboi KoMIuIeKT
CTPYKTYPHBIX 31€EMEHTOB, COSIMHUTEbHEIX
3NEMEHTOB H 3JIEKTPOTEXHUTECKHX
KOMIIOHEHTOB.

Ha6op nozpossier cobupars (4
MporpaMMHpoOBaTh coOHpaeMeIe MOAETH), M3
3JIEMEHTOB, BXOJAINHX B €0 COCTABR, MOASIH
MEXaTPOHHBIX H pOOOTOTEXHHIECKHX
YCTPOMCTB ¢ aBTOMATU3HPORAHHLIM
YNpaBICHHEM, B TOM 9HCJIE Ha KOJIECHOM X0y,
2 TaKKe KOHCTPYKIMH, OCHOBAaHHEIX Ha
HCIONB30BaHHH IIepenad (B TOM 9HCIIC
YEPBAIHEIX H 3y6UaTHIX), a TaloKe PEIYaros.
CreToHOHEIA MATPHIHEM auciiel ¢ Gemoit
TIOICBETKOH HA KOHTpOJLIEpE.

KommuecTBo NOPTOR BBOJIA/BEIBOJA HA
KOHTpOJLIEpe He MeHee 6.

KonngecTro KHOTIOK He MeHee 4.

O6mee KONHIECTBO 3ACMEHTOB: He MeHee 520
IIT., B TOM YHCIIE:
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1) nporpaMmMupyemaiii GJI0K yrpaBleHHs,
KOTOpBI MoxeT paboTarh aBTOHOMHO U B
HOTOKOBOM pexrMe;
2) cepBOMOTOPDBL,
3) maT4HK CHIIEI;
4) maT4HK PacCTOAHHA;
5) maT4HK BETa;

} aKKyMynsaTopHas Oatapes;
7} NNacTHKOBLIE CTPYKTYPHEIE 31IEMEHTEI,
BKIIOUAs nepdOpUpOBAHHEIE 3TEMEHTR: Oalky,
KyOHKH, OCH H BAJbi, COSTHHUTELHEIC
3NEMEHTEI K OCHM, MIECTEPHH,
TIpeAHa3HaYeHHEIE U1 CO3faHMA YePBAYHBIX H
3y0uaThIx mepegad, COSIMHUTENBHEIE
KPEIEXKHEIE 3IEMEHTEH.
IIporpaMmHoe ofecTiedenne, HCTIONBEIYeMoe
JUIsA IPOrpaMMUPOBAHUA cOOMpaeMBIX
POBOTOTEXHUIECKHX MOJEeH ¥ YCTPOMCTB,
JIOCTYITHO JUIA CKaunBaHug 13 ceTd Mnreprer.

O6pazoBarenbHeIH

Habop 1mO MexaHUKe,

MEXATPOHHKE
poboToTexuuke

H

KoMmiekT fiA W3y4eHHUs! OCHOB 3JIEKTPOHHKY H
PoOOTOTEXHHUKH. :

Ha6op nomxes Ob1Th IpeHa3HAYEH JUISA
NPOBEACHUA Y4EeOHBIX 3aHATHH MO 3JEKTPOHHKE
¥ CXEMOTEXHHKE C HENbI0 W3yueHnA Haubonee
PAcIpOCTPaHeHHOH 3JIeMeHTHO! Ha3kl,
l'lpHMGHiIeMOﬁ AJIA HHAKEHEPHO-TEXHHYECKOI o
TBOPYECTBA Y9amMXCA ¥ pazpaborkn yqe6HbIX
Mopene# po6orop. Habop Ao/KeH HO3BONATE
y9amMMes Ha PAKTHKE OCBOMTH OCHOBHEIE
TEXHO/MOTHYHA OPOEKTHPOBAHUA
POGOTOTEXHHICCKAX KOMIUIEKCOB Ha MPHMEpPE
yuelOHERX Mozeneli po6oToB, a TakxKe H3YIHTH
OCHOBHbIE TeXHHYIECKHe peineHus B obnactu
KHOEPHETHIECKHX H BCTPAMBACMBIX CHCTEM.

B cocTas KOMIIIEKTA HOILKEH BXOIHTH Habop
KOHCTDPYKTHBHEIX 3JIEMEHTOB 111 cOopKu
MaKeTa MaHUIYJILUMOHHOTO podoTa, KOMILIEKT
METaIAYECKHIX KOHCTPYKTHBHBIX 3/IEMEHTORB
175 cOopkH MakeTa MOGHIEROTO pob0oTa | T.11.
B cocTar KoMIIIEKTa BXOIHT Habop
3NEKTPOHHEIX KOMIIOHEHTOR IJIf U3Y9EHUT
OCHOB 3JIEKTPOHMKH ¥ CXEMOTEXHHKH, & TaloKe
KOMILTEKT NPHBOJIOB H JATIHKOB PATHYHOIO
THOA [4Jis pa3paboTky pofOoTOTEXHHIECKHX
KOMILIEKCOB, .

B cocrag KOMIIEKTa JOKHO BXOAUTh: MOTOPEL
C 3HKO/IEPOM — HE MEHee 2 IIT, CEPBONPHBO]L
6onbmmoif — He MeHee 4 T, CEPBONPHBOJ
MasIbIi — He MeHee 2 1NT, HH(ppPaKpacHsIH
JIaTYUK — He MeHee 3 T, YIbTPa3ByKOBOH
JIaT9UK — HE MeHee 3 T, AaTIUK TEMNepaTyphl
— HE MeHee | IT, TaTYMK OCREINEHHOCTH — He
MeHee | mT, Habop IEKTPOHHBIX KOMIIOHEHTOR
(pe3ucTopsl, KOHIEHCATOPEI, CBETOMHOIBI
Pa3IHYHOTO HOMMHANA), KOMIUIEKT IPOROIOB
nis GecnaecgHOrO MPOTOTHUIMPOBAHNH, ILIaTa
6ecrnaegHOro NPOTOTHITHPOBAHYS, AKKYMYIIATOD
H 3apAIHOE YCTPOUCTRO.

B cocTas KOMIUIEKTa JOJDKEH BXOIHTE
TIporpaMMHpYyeMEIH KOHTPOJLIED, g
nporpamMmupyemMeii B cpeie Arduino IDE mnm
aHAIOTHIHBIX CBOOONIHO PacTIpOCTPAHAEMBIX
cpenax paspaboTku. IIporpaMmupyemiii
KOHTpOIUIEP AO/DKeH 00nagaTs mopTaMH s
MOJKIOYeHHS LIH(PPOBEIX H AHANICTOBEIX
ycTpoiicTs, HHTepdelicamu TTL, USART, 12C,




)

SPI, Ethernet, Bluetooth mma WiFi.

B cocTaB XOMIUTEKTA AQKEH BXOJUTE MOXYb
TeXHHYBLKOFO 3pEHNS, NPEeACTABILIIOMMH cob0ki
SLIUUCLTICIRHOS YCTPpORCTRBO CO BCTPOCHHBIM
MHKPOLPOLECCOPOM (KONHIECTORO SAED — HE
MeHee 4 UIT, 9acToTa sApa ~ He MeHee 1.2 [T,
obrem O3V — He MeHee 512 MO, o0beM
BCTPOEHHOH NTaMATH —He MeHee 8 I'0),
HHTETPHPOBAHHOH Kamepo# (MakcAMansHoe
pa3pelIeHye BAAEOMOTOKA, NEPEABaeMOoro 1o
unTepdeticy USB — ve menee 2592 x 1944 en.)
W OITHYeCKO# cucTeMoit. Momyns
TEXHUYECKOI'0 3peRHd I0IDKeH o6ranaTh
COBMECTHMOCTEIO C Pa3THYHEIMH
NporpaMMHApPYEMBIMH KOHTPOJUIEpaMH C
nomompio HHTepheiicor — TTL, UART, I2C,
SPI, Ethernet. Momyns TexHEYeCKOro 3peHHs
JOIDKEH MMETh BCTPOSHHOE MPOTpaMMHOe
ofecnedeHse Ha OCHOBE OTEPAIHOHHOM
CHCTEMBI Linux, mo3BoiAIoNee OCyIECTBIAT
HACTPOUKY CHCTEMEI MAIIEHHOIO 00y4eHuA
TIapaMeTpoOB HEHPOHHBIX CceTeH g
obHapyxerna 06BEKTOB, ONpeNeIeHAA HX
TIapaMeTPOR H JanbHeime naeHTH(HKaImm.
KoMIUTeKT HoJuKeH 06ecequBaTs BO3MOKHOCTD
M3ydeHHA OCHOB pa3pabOTKH NPOTrpaMMHEIX H
anmapaTHLIX KOMILIEKCOB HIDKEHEPHEIX CHCTEM,
pemennii B cepe «HTEpHET Bemei, a TaKxe
pemeHuit B 061acTH poOOTOTEXHUKH,
HCKYCCTBEHHOTO MHTEJIEKTa W MAIIMHHOrO
ofyaenus.

KommkroTepHOE 000pyOBaHHE

1 Hoyt6yx

DopM-(pakTop: HOYTOYK.

AlecTKas, HEOTKITIOUAEMAA KIABHATYpa:
HaNMH9HE.

Pycckas packiafxa KIABHATYPHL:
HaJH9¥e. -

JMuaronans sxpana: He menee 15,6
MOHMOB.

Paspemenwe sxpana: He MeHee 1920 x -
1080 maxceneit.

Kommuecrso sep npoieccopa: He MeHee
4 2 :

KonuuecTBO HOTOKOB: HE MeHee 8.
BasoBas TaKToBas 4acTOTAa MPOLECCOPA:
He Meree | [T,

MaxcuMmansHas TAKTOBaA 9acToTa
npoueccopa: He meree 2,5 I'T.
Ksm-mamMaTe Oponeccopa: He MeHee 6
Mbait.

O0BeM YCTAaHOBIEHHOM OIEPATHBHOM
namsTy: He MeHee 8 ['GaiiT. '
QO6neM Ho/1iepxABaEMOl OnepaTHBHOM
naMATH (A1 BO3MOKHOCTH
pacimuperns): He MeHee 24 I'Gaiir.
O6rem HakormTens SSD: He MeHee 240
I'Gaiit.

Bpems aBroHeMHO paGors: o1 Gatapen:
He MeHee 6 JacoB.

Bec HoyTfyKa ¢ ycTaHOBIICHHEIM
aKKyMyJssTopom: He Gonee 1,8 kr.
Bremnii ueTepdeiic USB crannapra ne
mmwxke 3.0: He MeHee TpeX cBOGOIHbIX.
Buemnuit uatepdeiic LAN
(vcnonE30BaHIE HEPEXOJHUKOB HE
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TIPeAYCMOTPEHO): BaJIHIHe.

Hamiraue Mogyneit u uatepdelicor
(McroNB30BAHME TIEPEXOJHHMKOB HE
npexycMorpero): VGA, HDMI.
Becniposomnas ces3p Wi-Fi: Hamaume ¢
noapepxkoi cragmapra IEEE 802.11n
HIIH COBpEMEHHEE.

Web-kamepa: Hanugue.

Marmmnynarop «MEImbY: HalnudHe.
IlpexycranoBnennas onepaluoHHas
cucreMa ¢ rpadigeckum
NOJL30ORATENBCKAM HETEp(eHcoM,
ofecnegnpatomas pabory
pacnpocTpaHeHHBIX 00pa3oBaTENBHEIX H

ofmecucTeMHBIX l'l'pHJIO)I(CHHHZ HaJTH4HE.

5 M®V (npunTep, ckaHep,

Tun ycrpoiictea: MDY (dyHKmmR
NeJaTH, KOIAPOBAHNSA, CKAHAPORAHHUA).
dopmar Gymaru: He Meree A4,
ligeTHOCTH: YepHO-Gemnblit.
TexHoJOTHs TeYaTy: JiasepHas.

—
—

HOHp) MakcHMansHoe paspeniesye negary: He
meHee 1200 x 1200 Touex.
Hurepdeiicer: Wi-Fi, Ethernet (RJ-45),
USB.
Munuctp ob6pa3oBanus

Kpacrospckoro kpast

ﬂ; J[G - C.A. Maxkosckas
‘—"'T'

ll-




ITpunoxenue Ne 2
K TIpHKa3y

MUHHCTEPCTBA 0Opa3oBaHus

KpacHogpckoro kpas
or 01 AMP 2021 Ne 761/-7/-05

IlepedeHs, MEHEMATBHO Heo6X0aAMbIe QYHKIHOHANBHEIE M TEXHAYECKHE
TpebOoBaHKS i MEHNMAIEHOE KOJTHYECTBO 00OPYHOBAHMUS, PACXOAHBIX
MaTepHaJioB, CPeJICTB 00y4eHH s I BOCIUTAHUS (AHPPaCTPYKTYPHBIN JIUCT) Ik
OCHallleHHs 00meo0pa3oBaTeNbHLIX OPraHu3ali, pacioI0XeHHBIX B CEbCKOM

MECTHOCTH UM MaJbIX ropojax, 00opyAoBaHAEM, PACXOAHEIMA MAaTepHAJIaMH,

CpencTBaMH O0yJYEHHS ¥ BOCIATAHUS (IPOQHIILHEIN KOMILIEKT) C HEILIO CO3IaHus
¥ QyHKIMOHHPOBAHUS LIEHTPOB 00pa30BaHKs €CTECTBEHHO-HAYIHOM
¥ TEXHOJIOI'MYECKOM HanpaBiieHHocTe# « Touka pocTa» Ha TEPPUTOPHUU

KpacHospckoro kpas

Ne HanmenoBarme Kparkue npuMepHbie TeXHHIeCKHE XapaKTePHCTHKA Kommec | Komrae
/o obopynosarus TBO CTBO
eIMHHL | empHMI
oA A
npodums | mpodu
HOTO JBHOTO
KOMIUIEK | KOMIUIE
Ta KTa
(0bmieob | (mamok
pasoBaTte | OMIUICK
JbHEIE THEIE
opranmsa | obmeo
1y, He | Gpasos
SBISIIONY | aTeNbH
Hecs Ble
MAaIOKOM | OpraHd
IVIEKTHB! | 3almm),
M), TIT. IOT.
1| 2 | 3 [ a4 [ 5

bazopas (o6a3aTenbHas YacTs)

EcTecTBeHHO-HAyIHAS HANPaBIeHHOCTh

Iupposas

1 nabopaTopus 1o
b6uonoruu
(ygeHHHECKa)

ObecnieuuBaeT BHIIOMHEEHE 1a00paTOPHEIX paboT Ha ypoKax
10 GHOJIOTHH B OCHOBHOM IIKOJIE ¥ TIPOEKTHO-
HCCIEIOBATEbCKOM JEATEILHOCTH YIAmIHXCS.

Komiuiekranus: i

BecnipoBOIHON My IbTHIATIHK 110 GHOJOTHH C 6-10
BCTPOCHHEIMHU AaTIHKAMH:

HaTYUK BIXHOCTH C AnanazoHoM m3Mepennd 0...100%;
AAQTYHK OCBCIICHHOCTH C AHana3soHoM H3IMEPEHHA HE YiKE IEM
ot 0 7o 180000 nx;

narauk pH ¢ nuana3zoHoM u3MepeHus He yixe 4em ot O mo 14
pH;

IATIHK TEMIEPATYPEI C AHaNa30HOM W3MEDEHHS He YIKe YeM OT
-20 mo +140 C;

IATYHK 3IEKTPONPOBOAMMOCTH C JHaNa3OHAMH H3MEPEHMHA HE
yxe geM ot 0 1o 200 MxCw; ot 0 mo 2000 mxCwm; ot 0 go 20000
MKCM;
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JaTIHK TeMIfePUTYPH OKpyKaromel cpefsl ¢ THANa30HOM
H3MEPEHER HE yKe gem 0T -20 o +40.

Axceccyaprn

Ka6ems USB coemmauTelBHEIH,

3apsamHoe yerpoiicTeo ¢ kabemem miniUSB.

USB Apanrep Blustooth 4.1 Low Energy.

Kparkoe pyKOBOACTBO 10 SKCIUIYaTAlMH DHGPOBOL
naboparopHu.

IMudporas BuieokaMepa ¢ METAILTHIECKAM MITATUBOM,
paspemenue He MeHee 0,3 Mmuxc.

Iporpammuoe obecredeHue.

Merommeckue pexomennanuy He MeHee 30 pabor.
Vnaxosxka.

Hamaumne pyccKOA3BIMHOIO CaiTa MOMISPKKE, HAIHIHE
BHAEOPOIHKOB.

Iudposas
naboparopus mo
Gronorun
(y9eHuueckas)

OfbecneurBaet BhinoIHeHNEe TaboparopHex paboT Ha ypokax
no 61oNOrEH B OCHORHO# MIKONE ¥ MPOEKTHO-
HCCNIEAOBATENECKOH AeATENEHOCTH YJalHCs.
Komnnexramus:

BecniposomHOit MyTETHIATIAK IO Gnonomn ¢ 6-10
BCTPOCHHBIMH JaTTHKAM: :

RaTYMK BIAXKHOCTH ¢ JHana3oHoM miMepennd (...100%;
JaTYHK OCBEINEHHOCTH C JUANa30HOM H3MEPEHHA HE yiKe YeM
ot 0 mo 180000 nx; )

Jatguk pH ¢ puanazoHoM H3MepeHHs He yaxe 9eM ot 0 go 14
pH;

AATYHK TEMIEPATYPEI ¢ HANIA30HOM H3MEPEHHUA HE YKE YeM OT
-20 no +140 C;

JIATYHK JIEKTPOIMPOBOIMMOCTH ¢ JHANIA30HAMH W3MEPEHHS He
yxe 9eM ot 0 5o 200 MxCw; o1 0 mo 2000 MxCw; ot 0 no 20000
MKCN;

JaTaHK TeMIepaTyphl oxpymammeﬁ Cpelsl ¢ THAMTA30HOM
H3MepeHns He yxe 9eM ot -20 no +40.

Axceccyaphi:

Ka6ens USB coemruTeNbHEIH. -

3apajiHoe yeTpoiicTo ¢ kabenem miniUSB.

USB Apantep Bluetooth 4.1 Low Energy.

Kparxoe pyxoBoACTBO 10 3KCIUTyaTayy TH(POBOIT
nmaboparopum.

IMudposad BuaeOKaMepa ¢ METAJLIHYECKHAM INTATHROM,
paspemenne He MeHee 0,3 Muomkc.

ITporpamMmMHoe ofGecnedenue.

Meronudeckue pekoMeHaauu He MeHee 30 paﬁor
YnakoBka. _

Hanudue pycckos3erdHOro calita noAmep:XKy, HATHIAS
BHAEODONHKOB.

Iudpopas
naGopatopus mo
XHMHH

(yaeHuUECKAs)

O6ecneanBaeT BhITIONHEHHE N1a00PaTOPHBIX PaboT 0 XUMHH Ha
YPOKaX B OCHOBHOM INIKOJIE M IPOEKTHO-HCCHE0BATEILCKOM
JEeATENHOCTH yYalxXcs.

KoMmnnexranus:

Becniporoanoii MYJ]LTHﬂ,aT'IHK [0 XMMHH ¢ 4-M5 BCTPOEHHRIMHA
JaTIRKAMH: -

Jarauk pH ¢ gpanazoHom uimMepeHns He yxe 9eM ot 0 go 14
pH;

JATYUK BLICOKOH TeMIeparyphl (TepMONapHLIH) C AHAIa30HOM
m3MepeHnst He yxe geM ot -100 mo +900 C;

JaTYHK SIEKTPONPOBOJMMOCTH C AHANa30HAMY H3MEPEHHS HE
yixe gem ot 0 no 200 MmxCwm; ot 0 mo 2000 MxCwm; ot 0 mo 20000
MKCM;

JIaTYHK TEMIIEPATYPH nna‘r;moami C AHana3oHOM M3MEepeHHA
He yxe gem ot -30 go +120 C.

OtTnenbHbIE AaTIHKY:

JATIHK ONTHIECKOH IUIOTHOCTH 525 HM.




Axceccyaph:

Kabens USB coequHUTEIEHBIH,

Bapsnuoe yerpoiictso ¢ xabenem miniUSB.

USE Apairrep Biuetooth 4.1 Low Energy.

Kparxoe pyroBOICTBO N0 SKCIUTyaTanay mmbpoBoit
maboparopuy.

Habop naGopaTopHo#t OCHACTKH.

Iporpammuoe ofeceueHne.

MeTtopndeckre pexoMeHaanuu He MeHee 40 pabor.
Hanuuue pycckoa3bdHOTO caiiTa MoAepKKH.
Hamiure BHIEOPOITHKOB.

ITadporas

3 nafopaTopus 1o
buznKe
(yuemmgeckas)

OfecneqrBaeT BRINOJHEHHE 3KCIIEPHMEHTOR TI0 TeMaM Kypca
du3uKy.

Kommnexranmsa:

BecnpoBoaHOi My NBTHAATIHK 110 (GH3MKE C 6-10 BCTPOEHHEIMHA
AaTIHKAMH:

1(poOBOIt JATIMK TEMIEPATYPHI C AHANA30HOM H3MEPEHHH HE
yxe geMm ot -20 o 120 C;

g poBoif faTuHK aGCOMOTHOIO AABICHAS C JHANA30HOM
u3MepeHus He yxe ueM ot ( mo 500 xlla;

HAAaT9HK MardUTHOTO IOJA ¢ AHANa30HOM H3MEpEeHHUs He yxKe
gem oT -80 mo 80 MTi;

NATHHK HAMPOKEHHS ¢ THATNIA30HAMM H3MEPEeHHs He yie d9eM OT
-2 jo +2 B; or -5 o +5 B; ot -10 mo +10 B; ot -15 no +15 B;
JaTY¥K TOKa He yie 9eM.0T -1 1o +1 A;

IATIUK aKCEIEPOMETD C TIOKA3aTe/IMH He MeHee yeM: +/- 2 g;
+-4¢g;,+-8g.

OtaenbHbIE YCTPOHCTRA:

USB ocupnnerpad He MeHee 2 kaHana, +/- 100 B.
Axceccyapsl:

Kab6ems USB coeauHHTENBHBI.

3apannoe ycTpocTBo ¢ kabemem miniUSB.

USB Apanrep Bluetooth 4.1 Low Energy.

KoncTpykTop Ans NpoBe/IeHHs SKCNepHMEHTOB.

Kpatkoe pyKOBOACTBO IO 3KCIUTyaTauH MUGpoBoi
naboparopu:

ITporpamMmuce obecnedenue.

Metopageckue pexomenganus (40 pador).

Hanua#e pyccKos3EIIHOrO caliTa MOANepIKKH,

Hanwamre BHACOPOIHKOB. -

KommrioTepuoe o6opynosanue

4 Hoytbyk

Dopm-taxTop: HOYTOYK. :

XecTkad, HEOTKIIOYAEMad KIIABHATYPA: HAINYHE.

Pycckas packiafika KIaBHaTyPhL: HAHIHE.

Jnaronans skpana: He MeHee 15,6 MFOHMOB.

Paspemenue sxpana: He menee 1920 x 1080 muxrcenei.
KonnuecTro snep mpoueccopa: He MeHee 4.

KonwiecTro NOTOKOB: HE MEHEe 8.

Bazosas TakTORad yacToTa mporeccopa: He Menee 1 I'Tu.
MaxcamanbHad TaKTORAS 9aCTOTA NpoLieccopa: He MeHee 2,5
I

Ksm-namatek nponeccopa: He Mexee 6 MoaiiT.

O6®eM ycTaHOBNIEHHO} ONepaTHBHOM maMiTH: He MeHee 8
T'Gaiir.

OfbeM noanepxUBaeMoli ONepaTHRHOM naMaTH (s
BO3MOXKHOCTH pacHIApenus): e menee 24 ['GaiiT.

Ofnem nakonmrend SSD: ue Menee 240 ['Gaifr.

Bpewms asToHOMHO# paGoTe!l ot GaTapen: He MeHee 6 9acoB.
Bec noyTOyKa ¢ ycTaHORIICHHEIM aKKyMyJstopoM: He Gonee 1,8
KT.

Bremmnnit uaTepdeiic USB cranpapra He Hinke 3.0: He MeHee

Tpex CBOOOAABIX.
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Bremmuit raTepdetic LAN (Mcnonb3oBaHue NepexoiHUKOB HE
TIpENYCMOTPEHO): HAJIHIHE.

Hamuame moayneii u maTepdeiicon (MCIOIE30BaHME
TIepeXOHUKOB He npemycMoTpeno): VGA, HDMI.
BecnpoBoaHas cea3p Wi-Fi: Hanmaue ¢ moamep:kkoii cranaapra
IEEE 802.11n una coBpeMeHHee.

Web-kamepa: Hanagse.

Manunynsrop « MbIls»: HaTHIHE.

TpeaycranopiieHHAs OnepalMOHHAsA CHCTEMA ¢ FpalHIeCKAM
NI0HB30BATENRCKIM HHTEp(eiicom, obecneunBaroman paboty
PpacapocTpaHeHHRIX 00pazoBaTebHEX H 00MECHCTEMHBIX
MPHIOKEHHH: HalH9He.

5 MOV (mpuHTED,
CKaHep, KOIHp)

Tun yerpoiictsa: MOV (dysximm nedaTs, KONUPOBAHHU,
CKAHHMPOBaHHSA).

@opmar Oymaru: He MeHee A4,

IIBerHOCTD: YepHO-6embii.

TexXHONOrHs IIeHaTH: a3epHasL.

MaxkcHEManbLHOE pa3penieHHe meuaTy: He Menee 1200 x 1200
TOYEK.

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

Ecrecmanno-naytmaa HanpaBJIEHHOCTDH

ITudporas

N naboparopus o
Guonoruu
(yueHuueckas)

ObecneynpaeT BEINONHeHUE TabopaTopHEIX paboT HA ypokax
110 6HOIOrHH B OCHOBHOM IIKOJIE W NPOEKTHO-
HCCJIC}IOB&TGI]]:CKOﬁ ACATENBHOCTH YIaMHXCA.
Kommnexranus:

BecnpoBogHON MYTETHAATIHK 10 6HONOrHY € 6-10
BCTPOEHHBIMH JaTYHKAMH: I

HaTYHK BIAKHOCTH ¢ AHana3oHoM uiMepenud 0...100%;
JAaTIHK OCBEINEHHOCTH C AHANa30HOM H3MEPEHHA HE YIKE YeM
ot 0 go 186000 mx; '

naterk pH ¢ [uanazoHoM H3Mepenus He yaxe 9em ot 0 no 14
pH;

JaT9HK TeMIEPaTyphl ¢ AMANAa30HOM U3MEPEHHA HE YHKE 9EM OT
-20 mo +140 C;

JATIHK 3JEKTPOIIPOBOTHMOCTH C JHanasoHaMH HW3IMEpEHHA HE
yixe 9eM ot 0 o 200 mxCw; ot 0 mo 2000 MxCw; ot 0 mo 20000
MKCM;

JAaTIAK TEMIIEPaTyPhl OKPY)KAOIIEH CPEaE! C AHaa30HOM
m3IMepeHud He yixe deM ot -20 mo +40.

Axceccyapsr:

Kabenn USB coepspuTeNbHBIH.

3apsapHoe yeTpoiicTeo ¢ kabenem miniUSB.

USB Apanrep Bluetooth 4.1 Low Energy.

Kpatkoe pyKoBOACTBO IO 3KCINTyaTaryH HHAPPOBO
nabopaTopum. ;

ITndposas BuaeokaMepa ¢ METALIUYESCKHM IITATHBOM,
paspemenre He MeHee 0,3 Mmmxkc.

ITporpamMmHoe obecnieyenue.

MerTonpueckye pekoMeHaanun He Menee 30 paGot.
‘VnakoBka. ™ )

Hammaue pyccxos3sraHoro caifta noANepKKe, HATHIHe
BHACODOJHKOB.

Ipposas

9 naboparopnd no
XHMHH
(yaenugeckasn)

O6ecreurBaeT BHIIONHEHHE 1aDOpaTOPHBIX paboT Mo XUMHH Ha
YPOKax B OCHOBHOI INKOJIE U NPOSKTHO-HCCNEA0BATEIBCKOM
JACATCIIEHOCTH Y9allHXCA.

Kommunexrams:

BecnpoBogHOH MyIETHAATIHK 110 XHMHH ¢ 4-M5 BCTPOSHHBIMH
BATIHKAMHE:

gatauk pH ¢ muanasoHOM H3MepeHus He yxe 9em ot O mo 14
pH; -

NaT4HK BLICOKO# TeMnepaTyphl (TEpMONAPHEIL) ¢ IHANA30HOM
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m3MepeHnd He yxe yem ot -100 go +900 C;

JIATYHK 3EKTPOIPOROAMMOCTH ¢ JHanazoHaMy H3MEPEHHA HE
yxe gem ot 0 o 200 MxCwm; ot 0 go 2000 MxCwm; ot 0 mo 20000
MKCH;

JATYMK TeMIepaTyphl IATHHORKIH ¢ AHaNa3oHOM H3IMEPEHHAI
He yxe geM ot -30 mo +120 C.

OTpenbHbIE NATIMKH:

JFATIHK ONTHYECKOH MIOTHOCTH 525 HM.

Axceccyapsr:

Ka6ene USB coennaATeNBHEIH.

3apsagHOe yeTpoiicTBo ¢ xabemem miniUSB.

USB Apanrep Bluetooth 4.1 Low Energy.

Kparroe pykoBOACTBO 10 3KCIUTyaTalMy Hu(poBoH
naboparopui.

Habop naGoparopHoil ocHACTKH.

IIporpamMmHoe ofecnedeHre.

Metoppueckue pexoMernaly He Meree 40 pabor.

Hanu4ue pycckos3praHOT0 caiTa MOIIePKKI.

Hanuuue BUACOPOIHKOB.

Lip¢yposast

naGoparopus o
(bmnxe
(yaeHuueckas)

ObecneanBaeT BHITONHEHENE SKCIIEPUMERTOB IO TeMaM Kypca
¢bu3nkn.

Kommnexranus:

becnpopogHON MyNETHAATIHK IO QH3MKE ¢ 6-10 BCTPOSHHEIMHU
DaTYHKaMHE:

OE(POROY AATYHK TEMIEPATYPH ¢ THANA30EOM H3MepeHud He
yaxe geM ot -20 mo 120 C;

urpoBoii JaTIHK A6COMOTHOTO NABNIEHHA C JHATIA30HOM
u3MepeHus He yxe deM oT O mo 500 xdla;

JaT4MK MarHHTHOIO NOJA C AHAaNa30oHOM H3MepeHwus He YiKe
gem ot -80 mo 80 MTm;

AaTYMK HANPSXCHHA C JHaNa30HaMH M3MEDeHHs He YiKe 9eM OT
-2 jo.+2 B; or -5 go +5 B; or-10 go +10 B; ot -15 ;o +15 B;
OaTIMK TOKA He yxe 9eM oT -1 o +1 A;

JAaT4HK aKcENepOMeTp ¢ NMOoKa3aTelsiMA He MeHee ueM: +/- 2 g;
+-4 g, +-8g.

OrtnensHeie yeTpolicTBa:

USB ocuamnorpad. e MeHee 2 kanana, +/- 100 B.
Axceccyapsr:

Kabens USB coeguHUTE/BHEII.

3apanHoe ycTpolicTRO ¢ kabemem miniUSB.

USB Ananrep Bluetooth 4.1 Low Energy.

KoHCTpyKTOp IS IPOREASHHSA SKCIIEPHMEHTOB.

KpaTkoe pyKoBOACTBO IIO 3KCIUTyaTaldy U poBoi
naGoparopum.

ITporpammuoce obecrederue.

Meromudeckue pexomMeranun (40 paGor).

Hamrane pyccKos3sIaHOrO caiita moUiepKy.

Hanvgue BUCOPOIHKOB.

ITudporas
nafopaTopus 0o
¢dusnonoruu

(mpodunsHELE
YPOBEHE)

ObecmequBaeT NPOBEACHAE HCCIEAOBAHMAS IO
GYHKIMOHHPOBAHMIO YEJIOREYeCKOTO OpTaHuIMa,
Kommmexrarmmpst:

becnipoBoaHOH MyIFTHIATIHK MO QE3HOIOrHA ¢ 5-10
BCTPOEGHHBIMHM JaTIWKaAMH: :

AaT9uk aprepuaibioro aasnenus (0...250 mm pr. ¢1.);
HOaTIdK MyJkca ¢ fMana3oHOM W3MepeHnd He yxe ueM ot 30 no
200 ym/mun;

AaTIHK TEMITEPATypPEl TEJa ¢ JHANa30HOM H3MCpPEHHA HE yxe
geM ot +25 mo +40 C;

DaTYUK YaCTOTH AbIXAHHA ¢ AHANA30HOM M3MEDEHHS He YiKe
geM ot 0 1o 100 muxnos/MuH;

HOaTIHK YCKOPEHHA ¢ NIOKa3aTenaMu +/- 2 g; +/-4 g; +/- 8 g.
OrtnenpHble yCTpoOHCTBa:
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narask SKI ¢ [Aana3oHoM u3MepeHHs He yxe deM ot -300 jo
+300 MB);

natauk pH ¢ muamazosoM U3Mepenus He yxe 4em ot 0 no 14
pH;

JaTIuK CHIIOMEp ¢ AHana30HOM H3MEPEHHA He Yike yeM oT -40
no 40 H;

[aTYHK OCBEIIECHHOCTH C JHANA30HOM M3MEDEHHSA HE YiKE 9eM
ot 0 o 180000 nx.

AKceccyaphl:

Kabens USB coenrHUTENRHEBIHA.

3apanHoe yctpolcTso ¢ kabenem minilUSB.

USB Apanrep Bluetooth 4.1 Low Energy.

KoHCTpYKTOp A8 MPOBEISHHA SKCICPHMEHTOB.

Kpatkoe pyKOBOICTBO IO 3KCIUTyaTalHy LUQpPOBOii
naboparopum.

IIporpammMuoe obecreueHue.

Merommmeckue pexoMeHaanun He Meree 20 pabor.

Hanudpe pycckos3bIMHOTO caliTa NOoANepHKH.

Hanwaye BUAEOPOIHKOB.

[udpposax
naboparopus o
SKOJIOTHH

ObecneanBacT NPOBEACHNAE YIe6HOTO SKONOTHIECKOr0
MOHWTOPHHIA HHCTPYMEHTAILHEIME MeTogamMu. Habop
NPHMEHIETCS IPH MYIeHHA SKOJIOTHH, OHOJIOTHH, XHMHH,
reorpatiu U MPUPONOBENEHUSA, & TAKKE IJIS HHHBHITYATHHEIX
HCCHEIOBaHHN H OPOEKTHOMH JeATENEHOCTH KOILHAKOB.
Kommnexramus:

BecnpoBoHOH MyIETHIATIHK JIO 3KOJIOTHIECKOMY
MOHHMTODPHHTY € 8-10 BCTPOEHHEIMHA HATIHKAMH:

JaTY¥K HUTPAT-HOHOB;

JATHHK XJIOPHA-HOHOB,

aAarauk pH ¢ AuanasoHoM W3MepeHnHs He yxxe geM ot 0 mo 14
pH;

AaTYHK BIKHOCTH C JManasoHoM miMepennd 0...100%,;
JAaTYHK OCBEIIEHHOCTH C IHAITa30HOM H3MEPEHHA HE YKe 9EM
or 0 go 180000 nx;

JaT9MK TeMIEpaTyphl ¢ AHANAa30HOM H3MEpeH s He YiKe JeM OT
-20 mo +140 C;

JATYHK 3EKTPONPOBOIHMOCTH € JHANA30HAMHA M3MepeHns He
yxe 9em ot 0 mo 200 MxCwm; ot 0 mo 2000 MxCwum; ot 0 mo 20000
MKCn; _ ; '

AaTYHK TEMIEPATYpPhl OKPYXaromel cpesl ¢ ARANA30HOM
u3Mepenus He yxe geM ot -20 7o +50 C.

OtzienbHBIe TaTIHKHA:

JaT9HK 3BYKa C (DYHKI(Mel MHTErPHPOBAHHS C IHAFA30HOM
H3MEpEeHHd 9acToT He MeHee 9eM ot 50 ' o 8 kI

AaTYHK BIAXHOCTH II04BAI C JIHANa30HOM H3MEPEHHS He YiKe
geM ot 0 mo 50%;

HAaTIMK KHCIIOPO/a ¢ AuanasoHoM mMeperns ot 0 mo 100%;
JaTYAK ONTHYECKOU IIOTHOCTH 525 HM;

AaTIMK OnTHIeCKOH mIoTHOCTH 470 HM;

HaTIHK TYpOMIHMETp ¢ AHaNa30HOM H3MEPEHHS HE YKe 9eM OT
0 mo 200 NTU; _

JATYHK OKHMCH YTAEPOJa C AHANA30HOM U3MEPEeHHs He YIKe deM
ot 0 mo 1000 ppm.

Axceccyapsl:

KaGems USB coegunmtenshniii (2 oor).

3apsnHoe ycrpoiicTso ¢ kaGexem miniUSB.

USB Ananrep Bluetooth 4.1 Low Energy.

Crepxens IS 3aKpeIUIeHAs JATIAKOB B MITATHBE.

Kparkoe pyKOBOJCTBO 10 SKCILTyaTAIHH [UpPOBOL
nabopaTopum. :

IMporpammuoe obecneyetme.

MeTtoaueckue pexoMeHIanHM He Meree 20 paboT.

YrakoBka.
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Hanuype pyccroa3sIqHOro calita Moauep:XkH, HaldqHe
BHCODCIHAKOB.

Muxpockon
mA(GpoRoiH

Tuit Mukpockorna: SHONOrHgecKi.

Hacanka MuKpOCKOT4: MOBOKYJIAPHAA.
Hasnaueuue: naGopaTopHsii.

Metoj HccHejOBaHM: CBETIIOE TIONeE.
Marepran ONTHKH: ONITHYECKOE CTEKIIO.
VBenudeHue MUKpockona, kpar: 64 — 1280,
Oxynsper: WF16x.

O0sektHBEL 4%, 10X, 40Xxs (DOAIpYKAEEHHEIN).
PeposibBepHas rolopka: Ha 3 obbeKTHBa.

TwHIl IOACBETKHU: 36PKANO WIH CBETOIHOI,.
Pacniono;xeHue NOACBETKH: BEPXHAA W HIKHAA
Marepuan kopiryca: MeTal.

Ipemvernsiii cromuk, mM: 90.

Hcrounuk nuranus: 220 B/50 I

Yucno meranukceneit: 1.

Muxpockon
madposoi

Trn MHKpockona: GHONOTHIECKH.

Hacajka MAKpOCKOIIa: MOHOKYJIApHAA.
Haznagenue: naGoparopHsiil.

Meron ucciegoBaHMA: CBETIIOE MOJE.
Marepuan OOTHKH: ONTHYSCKOE CTEKIIO.
Veenuuenue MMKpockona, xpat: 64 — 1280.
Oxynapsr: WF16x.

O6nextusen: 4%, 10x, 40xs (moMpYyKUHEHHBI).
PeBonsBepHas roloBKa: Ha 3 00BeKTHBA.

THI OACBETKH: 3ePKATI0 HIA CBETOIHO]L.
PacnionoxeHue NOACBETKH: BEPXHAA M HHKHAL.
Martepuan Kopityca: MeTaL

HpemmeTHsiii cromuk, Mmm: 90.

Hcrounuk nuranus: 220 B/50 I'n,

Yuco meranukceneit: 1.

Habop OI'3 o
XHMHHA

B naGop exonsaT Becsl 1afopaTopHble 3nekTporHse 200 T,
CITAPTOBKa NafopartopHas, BOPOHKA KOHWGECKas, NajoyKa
crexsisiHHas, npoGupka ITX-14 (10 mryk), crakas BRICOKHH C
HocukoM BH-50 ¢ MeTko# (2 IMTYKH), MHITHHAD
W3MEpHTENEHEIN 2-50-2 (CTEKIAHHEL, C IPATEPTO! KPEIIKOIA),
mTaTHB i npobupox Ha 10 reesy, 3axuM npoOHPOYHELH,
HInaTeNk-Noxedka (3 mTyKe), Habop (II1aKoHOB U1 XpaHeHHA
pacTROpOB ¥ peakTHBOB (00BeM duakona 100 M — 5
KOMIJIEKTOB 110 6 IITYK, 065eM (rnakona 30 ma — 10
KOMITIEKTOB 10 6 MTYK), THHAD H3MEPHTENBHbIH ¢ HOCHKOM
1-500 (2 mTyxu), cTakad BeIcokuit 500 Mn (3 mryxn), HaGop
epmielf 1A MBIThS NOCYHBL (€pII U MBITHE NpobHpoK — 3
OITYKH, €I IS MBITES K016 — 3 mrykm), xanat 6emsii x/6 (2
IITYKH), IEPYATKH PE3HHOBLIE XMMUIECKHE CTOMKHE (2 MTYKH),
OYKH 3amTiTHEIE, GUIETpE! GyMaxasie (100 mTyk), roprodee
st crMpToRok (0,33 m).

B cocrae Habopa BXOIAT PeakTHBH: ATHOMUHUH, JKENE30,
COJIIHAS KHMCJIOTA, METHIOPAHK, (peHond TaneHH, aMMHUaK,
TIEPOKCHJL, BOJIOPOAA, HATPAT cepedpa U ApyrHe; B o0meit
CIIOMHOCTH — 44 pasMYHEIX BEIECTR, HCHONL3YEMBIX I
COCTABJIEHHA KOMIVIEKTOB PEaKTUBOB IPH IIPOBEACHHH
IK3aMEHAUMOHHBIX SKCIIEPUMEHTOB 10 KYpCY MIKOIbHOMK
XMMHH.

Vaebnan
JabopaTopua o
HeRPOTEXHONOTHH

B cocTap BxomaT:

Cencop Tun 1 He MeHee | mT., 06eciearBaeT BO3MOKHOCTD
PETHCTPALMH CHIHAJIA 3IEKTPHISCKON aKTHBHOCTH MBIIII]
(amexTpommorpammel, IMI).

Pernctpauma JTomKHa OCYTIECTBINETCA HEMHBAZABHO, CYXHMMH

JJIEKTPOaMH.
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Bo3MOXHOCTb KperuleHss K pyke 9elloBeka, 4T0 JOJDKHO JaBaTh
BO3MOXHOCTE PETHCTPHPOBATE JIEKTPHUECKYIO aKTRBHOCTH
MBIINE] B 00IacTH, Haj KOTOPOH pacnojaraeTca KpeIUIeHHe.
TIpy ganpshreHUA MG J0JBKHA OBITE 00ecIeTeHa
BO3MOXHOCTH HADIIOHEHHs Iy IHOCTH CHTHanNa (T.e.
npucyteTBre DMI), pu paccnablieHHy MEIITIE — ee
OTCYTCTBHME.

Cencop Tun 2 ve meree 1 mr., obecneduBaeT BOSMOMHOCTS
perdcTpanuu cursaia ¢oromierasMorpaMmel (PI1)
ONTHYECKHM IIyTEM, 32 CIET U3MEHEHNUA OTPKSHHOIO OT
KPOBEHOCHBIX COCYJIOB CBETA, 00BEM KOTOPHIX H3MEHAETCH IoJ
BO3ZIeHCTBHEM IMyNhcoROM BONHEL. CeHcop A0mKeH OLITh
ofecneueH BO3MOXHOCTEIO KPeINe A K NoAyINeuKe naibla
YeJoBeKa.

Cencop Tum 3 ne Menee 1 mit., o0ecneYMBAET BO3MOXKHOCT:
PETHCTPallK CHTHaNIa 3IeKTpokapauorpaMmsel (3KI)
HEHHBA3WBHEIM criocobom; peructpaimy I, 1T u 111 oTBe neHwi;
NOJIKIIFOYEHHA MEKTPOIAOB K CEHCOPY € MIOMOIIBI0
COEIMHMTEILHEIX IIPOROJOB, 060pysoranHsix TouchProof
pazbeMaMmu. i

Cencop Tun 4 ve MeHee 1 mT. 0becneTHBaeT BO3MOMKHOCTD!
PETHCTPALIMM CUTHANA KOXKHO-TaibBaHIdeckol peakipu (KI'P),
pervcTpanBa KOTOpOro OCYyIECTRIAETCA Ha IOCTOSHHOM TOKE;
MIOIKITFOYEHHA K TENY JeJIOBEKA ¢ MOMOMEIO CYXHX 3JIEKTPOIOB,
NOJKIFOYEHHE KOTOPIX K CEHCOPY OCYINECTBIAETCA ©
nomompsio TouchProof pazsemos.

Cencop Tun 5 He Menee | mT., o6ecneIHBAET BOIMOXKHOCTE:
PErMCTPalMy CUTHANA ITEKTPHIECKO AKTHBHOCTH MO3ra
(33T') ¢ NOMORIEIO CYXUX HeHHBA3UBHEIX 3EKTPONOB;
PErHCTPaLHEH 3NEKTPHIECKOH aKTHBHOCTH Pa3HBIX Jojelf Mo3ra;
NIOMKIFOYCHHSA 3JIEKTPOIOB K CEHCOPY € MOMOIIEI0
COeIMHHUTENbHEIX POBOAOE, 000pynoBankkx TouchProof
paseeMaMH, 3aKpeIlIEHHs 3IEKTPOIOB Ha MNOBEPXHOCTH I'OJIOBEI.
Cencop Tun 6 He meree 1 mT., o6ecneudBaeT BOIMOXKHEOCTE:
perkcTpalyH cMrHana Konebarusa rpyaHoi kierku (Cencop
JbIXaHKH); ONPECICHNAA JaCTOTHI HBIXaHUAL.

VerpoticTeo 1s chopa JaHHEIX OT CEHCOPOB H epefadu Ha
NepCcoHANBHBIN KOMIIsIOTEp 06ecneTuBaeT BO3MOKHOCTE cOopa
JAHHBIX OT MOAKIFOYEHHEIX K HEMY CEHCOPOB  OTHPABKY
nojry4eHHbix nanabix Ha ITK. Tloaxmodenre NeHTpansHOro
mMoayia K IK ¢ nomonisio USB-kabens. IleHTpansHE MOLYIIB
HMEET HE MEHee | IT.: rabBaHH4ecKy1o w3omamio ot ITK.
IlenTpanbHeit MOfyIs 06ecHeTHBAET BOSMOXHOCTE
OJTHOBPEMEHHOI'0 MOAKIIOYEHHS BIUIOTE JI0 4 CEHCOPOR.
Kasapiit u3 8x0/108 LIeHTPANTBHOTO MOJYIA HMEET
TATLBAHMYECKYIO H30ILIHEO (obecneuenne MexKKaHaIbHOH
TlbBAHUYECKON w30M4HH). [ToARITFOUeHHe CEHCOPOB K
IeHTpanbHOMY MOYITIO OCYHIECTBIIETCH ¢ MOMOIILIO
CHeHMAIA3HPOBaHHEIX pasbeMoB Tvna LEMO,
06eCreYHBAONINX IPABANLHOCTD HOAKIOYEHAS Pa3heMa i
CHIDKIOIHX PUCK CIYYadHOr0 KacaHHus pasheMOB
TOKONPOBOJAIIHKX JacTel, a Takke 00eCIeTHBAIOMINX 3ANIHTY
OT HECAHKI[HOHUPOBAHHOTO IOJKICYeHHA K TPOH3BOIBHBIM
YCTpOMCTBaM.

Monym «Kxonka» ve menee 1 mt., obecneanBaer
BO3MOXXHOCTB: pasMeTKH PErHCTPHPYEMBIX CHTHAIOB U
OTMEYaTh He MeHee 3-X Pa3IAIHEIX KaTerOPHH COCTOSHMM.
VcTpolicTBo, BXOAAImIEe B COCTaB JaG0paTOpHH, HOIDKHO
ofecneanBaTE BOIMOMKHOCTS PETHCTPAIIH apTePHAITLHOT0
JdBIICHHS.

Iporpammuoe obecnieuernne (manee — I10), JlomkHO
ofecneguBaTh BH3yANU3aNHIO H 06paloTKy perHCTPHAPYEMBIX
CHTHAJIOB.
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I'jlaBROE OKHO IPOTPAMMBI IOJLKHO COCTOATE M3 BKIIANOK,
KaXk/las 3 KOTOPBIX COepXAT Habop rpaduxos, ReoOXoaMMEIX
nis otobpaxenus TpeGyemolt nEGopMarpu.

Jomxxa iMeThCA BRIAAKA IUIE OAHOBPEMEHHOTO IPOCMOTPA
CHTHalla CO BCEX CEHCOPOB, OMHOBPEMEHHO NOIKIIOYCHHBIX K
LeHTpasEHOMY MOAYIIO.

310 ofecneynBaeT BO3SMOXKHOCTh MHOTOKaHAIBHOTO
(nommrpaduueckoro) pexuma paboTsl yeTpolicTa.

Taroxe TODKHEI HMETHCS BKIAAKH I BH3yalH3al{iy CHTHAIIOB
ot cercopos OMI', @I, 3KT", KI'P, 33T, ceHcopa ALiXxaHHs,
KHOTNIKH; a TakKe MPOU3BOMHEIX rpadHKOR, Ha KOTOPRIX
BU3YaNM3RPYIOTCA CHelM(HIHEIE JUTS TOTO HIIM HHOTO CHTHANa
BCITHIHHBI.

T10 nemxHO NaBaTh BO3MOXKHOCTh BU3Yyau3auy 1 o6paboTku
PETHCTPUPYEMBIX CHTHAIOB, @ IMEHHO:

OMI': Bu3yanu3auys CHTHANA, CHEKTP CUIHANA, aMIUTHTY JHbIH
TPHITED;

@IIT": BE3yaNH3alys CHTHANA, CIEKTPa CHrHaNa, TAXOTPaMME],
rpauk mynsca;

OKI': pu3yanusanus CHrHala, TaXorpaMMel, rpaduk mynkca;
KI'P: pu3yanusaiiys CHTHaNa;

O0I™: pu3yanu3alud CUTHANA, CIIEKTP CUIHAJA, AMILTHTY A
anbtha-puTMa, aMIUTHTY fa Geta-puTMa;

CeHcop ApIXaHusA: BU3YANM3AIMA CUTHANA;.

Knonka: Bu3yanusaius CHrHaia pa3MeTKH.

ITO nomxHO HMETh BO3MOMKHOCTh KACTOMM3ALMH ¥ HACTPOMKH
TIO ans sddexrrrroro orobpaxkerus rpadgukos: HacTpoiika
ugera, BRIGOp napaMeTpoB ANA aHanu3a, BHOOp oToOpaskaeMEIX
rpadukos, Macirrabuporanure rpaguxos. 11O KomKHO HMETH
BO3MOKHOCTh 3aIIICH ¥ BOCTIDOM3BEICHHA PETHCTPAPYEMEIX
CHTHARITORB.

BosmoxHOCTE HacTpoHKy apaMeTpoB GUiIbTpalHy CHrHANA ¢
TIOMOIBIO (PMITLTPA HIDKHUX YaCTOT, PHIBTPA BEICOKMX YacTOT,
TIOJIOCOBOro GUILTPa, PEeXEKTOPHOTO (puNBTpa.

C nenpio ynoOeTBa aHAIM3A CHTHANA, J0JDKHA HMEThCA
BO3MOHOCTE 3allHCH PETHCTPHPYEMBIX CHIHANOB B (aiin, ¢
TIOCHEMYIOME i BO3MOXKHOCTRIO HX TOCIEIYIOMIEr0
BOCTIpoH3BeieHu B faHHOM 1O (MMHTHPYS perucTpaiuio
CHI'HAlld B PEKHME PealbHOTO BPEMEHH).

B cocTaBe: MeTOIUYECKHE MaTEPHAITBI A YIHTENS H
ofygaromuxcs, OnMcaHue HOAKITIOYEHHS CEHCOPOB
nabopaTopHH, MHCTPYKLHY 110 Henobiosanuro 110, onucanune
NabopaTopHEIX H DPAKTHIECKHX paGoT, KOTOpOE B TOM YHCIE
COIEPIKHUT NPe3eHTALHOHHRIE MATEPHAIIBL.

‘YnaxoBxa/kopobka naoparopuu nojbkHa ofecneausBars
ynobHoe XpaHeHHE B COJEPXKaTth MOACKA3KH VIS PACHONOKEHHS
CEHCOPOB H YCTpOHCTB nabopatopun 1S yao0HOro
HCTIONE30BaHKMA NPENoAaBaTeIMA H 00y Jar0IyuMHUCS.

Texnonormyaeckas HaNPaBICHHOCTh

O6pazoBaresHeLH
KOHCTPYKTOD IULT
TIPaKTHKH

9 6nounoro
TpOrpaMMHApPOBAHHA
1 ¢ KOMIDIEKTOM
JATIHKOB

PoboTorexaugeckuit HAGOP IMpefHAa3HAYEH 1A H3YICHHA OCHOB
pOGOTOTEXHUKHY, AETANEH, Y3II0B U MEXAHW3MOB, He0OXOIHMBIX
JJis co3fanus pobOTOTEXHHYECKHX YCTPOMCTB.

Ha6op npeacrasnseT co60ii KOMILIEKT CTPYKTYPHBIX
3]IEMEHTOB, COEUHHTENEHEIX 3IEMEHTOR H
3NEKTPOTEXHUIECKUX KOMIIOHEHTOB.

Ha6op nossonsier cobuparts (4 nporpaMMupoBath cobHpaeMele
MOJIGJH!), H3 3JICMEHTOB BXOJAIIHX B €I'0 COCTaB, MOJSITH
MEXATPOHHEIX B POGOTOTEXHHIECKHX YCTPOHCTB C
ABTOMATH3KPOBAHHEIM YIIPABNIEHHEM, B TOM JHCIIE Ha
KOJIECHOM XOZy, & TakkKe KOHCTPYKUU, OCHOBaHHBIX HA
HCIIONE30BAHMH Nlepefad (B TOM THCIIE YEPBSIYHEIX H
3y0YaThiX), 2 TAKXKE PHIYAroB.
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CaeToHoEbI MaTPHIHEIN JucUIel ¢ Heloli moacBeTKOM Ha
KOHTPOJIEPE.

KonuzecTBO N0pPTOE BBOJA/BRIBO/IA HA KOHTPOJUIEDE HE MEHEE
6. ;

KonmgecTso KHOIIOK He MeHee 4.

OO0miee XONMIecTBO JIEMEHTOBR: He Mernee 520 mT., B TOM
YHCTe:

1) mporpammupyeMsiif 610K yIIpaBIeHHsA, KOTOPBIH MOXET
paboTaTe aBTOHOMHO H B IIOTOKOBOM PEXUMeE;

2) cepBOMOTOPSI;

3) maTYMK CHUIBL;

4) JaTYMK pacCcTOAHMSA,

5) maTumKk mBeTa;

6) akkyMynaropHas Garapes;

7) IIACTHKOBEIE CTPYKTYPHEIE YJIEMEHTHI, BRIKOYAs
nephopHpoBaHHEIe MIEMEHTH: OaTKH, KyGHKH, OCH ¥ BaJjbl,
COeIHHATENLHBIE 2JIEMEHTH K OCAM, IIECTEPHH,
TIpedHA3HaYeHHEIe I CO3JaHMs 9epBIIHEIX K 3y0uaThiX
niepenad, CoefHHATENHHEIe A KPeMeXXHEIE 3JIEMEHTEL.
ITporpaMmHoOe oGecnedeHne, HCIONL3YEMOE U
HporpaMMHpoRaHuA coGHpaeMBIX po6OTOTeXHAIECKHAX
Mojiesiel B yCTpOHCTB, JOCTYIHO VIS CKaYHBaHHA H3 CETH
HHTepHeT.

10

O6pazopaTenbHEIH
Habop mo
MEXaHHKe,
MEXaTPOHHKE H
poboToTeXHuKE

KommnexT myia u3sy9eHns 0CHOB 2IEKTPOHUKH U
poOOTOTEXHEIH.

Ha6op nomxen OuITh IpeAHa3HAYEH ANIA POBEACHHA YUeOHEIX
3aHATHIH 110 TEKTPOHAKE H CXEMOTEXHHKE C LGB0 M3ydeHUA
HauGoliee pacTipoCTpaHeHHOM SIeMeHTHOM 0a3bl, IPUMEHAEMOM
OISl HEGKEHEPHO-TEXHHYECKOT0 TBOPYECTRBA YYALMXCH H
paspaboTku yaeOHBIX Mozene pobotos. Habop momxen
TO3BOJIATH YIaIIAMCS Ha MPAKTHKE OCBOHTL OCHOBHEIE
TEXHOJOTMH NPOEKTHPOBAaHHA POOOTOTEXHHIECKHX KOMIUIEKCOB
Ha OpEMepe yaeOHEIX Mojenelt pofoToB, a TaXoKe H3YJHTh
OCHOBHEIE TEXHHYECKHE pellieHud B 001acTH kubepHeTHISCKHIX
H BCTPAMBAEMBIX CHCTEM. 3

B cocTaB KOMIUIEKTa HOLKEH BXOAHTEL Ha0op KOHCTPYKTHBHEIX
3NIeMEHTOB A c6OpKU MaKeTa MAaHMITY IAIMOHHOTO poboTa,
KOMIUIEKT METAIUTHIECKIX KOHCTPYKTHBHBIX JIEMEHTOB JULA
cBopku Makera MoGHIBHOTO poboTa H T.IL

B cocrag KOMIUIEKTA BXOIUT HAO0p 3MEKTPOHHEIX
KOMIIOHEHTOB JUIA W3YUEHUS OCHOR 3NEKTPOHUKA U
CXEMOTEXHHKH, & TaKKe KOMIUIEKT IPUBOIOB U JaTIHKOB
Pa3sNETHOro THIA A paspaboTky pobOTOTEXHUIECKHX
KOMIIJIEKCOB.

B cocTaB xoMIuieKTa JAOJGKHO BXOIHTE: MOTOPRI € 3HKOAEPOM —
He MeHee 2 1iT, CepBONPHBO/ 60BN — He MeHee 4 1T,
CEPROHNPHUBOJ Malkili — He MeHee 2 mT, HA(GpaKpacHsI JaTauk
— He MeHee 3 1T, YJIETPa3BYKOBOH NaTdvK — He MeHee 3 [T,
JaTYHMK TeMIepaTypsl — He MeHee | T, JaTYMK OCBEIEeHHOCTH
— He Meree | mT, Habop EKTPOHHEIX KOMIIOHEHTOB
(pe3HCTOPEI, KOHAEHCATOPEI, CBETOAHONB! PAIHIHOTO
HOMHHAJIa), KOMIUIEKT IPOBOJOB s OecraeaHoro
IPOTOTHIHPOBAHKA, IUaTa 6eCrIaeYHOr0 NMPOTOTHITHPOBAHHAA,
aKKyMYJIATOD H 3apAXHOE YCTPOHCTBO.

B cocraB KOMIUIEKTa JOJDKEH BXOMUTH IIPOTPaMMHAPYEMEIH
KOHTpOIUIED, MporpaMMHpyeMelii B cpene Arduino IDE wm
aHATIOTHYHEIX CBOBOAHO pacpoCcTpaHIEMBIX cpenax
paspaborky. ITporpaMmMupyeMeri KOHTPOILIED OJKEH
obnazaTe IOPTaMH AN NOAKIOYEHAS IA(POBBIX H
aHAIOTOBEIX YCTpoHCeTB, MuTepdeiicamu TTL, USART, 12C,
SPI, Ethernet, Bluetooth wma WiFi.

B cocTar KOMILIEKTa IOJDKEH BXOIHTh MOIY.IE TEXHHIECKOTO

3peHus, NPeACTABISIOMEYN co60 BEMHCIHUTENBHOE YCTPOMCTRO
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CO BCTPOEHHBIM MHKPOIPOLECCOPOM (KOJIHIECTBO ANep — He
MeHee 4 1T, 9acToTa sapa — He MeHee 1.2 TTn, o6sem O3V —
He meree 512 MG, 06seM BCTpOEHHOM IaMATH — HE MeHee §
I'6), vHTerpupopanHoll KaMepoli (MakcHMansHOE paspeeHHe

‘BHJICOIOTOKA, NlepefaBaeMoro 1o uaTepdeiicy USB — He menee

2592 x 1944 en.) u onTrueckoii cucreMoi. Moayns
TEXHIYECKOT0 3peHHs NOILKeH 00NafiaTh COBMECTHMOCTBIO C
PasIMIHEIMHE IPOrpaMMHAPYEMBIME KOHTpPOJIEpaMH ©
noMomgeto uaTepdeiicos — TTL, UART, 12C, SPI, Ethernet.
Monye TeXHIIECKOro 3peHHs JOJDKEH MMETh BCTPOEHHOE
IporpaMMHOe obecnederie Ha OCHOBE ONEPAIHOHHON CHCTEMEI
Linux, mo3poismomee 0CYMECTBIATE HACTPOUKY CHCTEMEI
MamuHHOTO 06ydeHns napaMeTpoB HEHPOHHEIX CeTeil aus
obHapykeHnsa 06bEKTOB, ONpeeeHHs HX NapaMeTPOB |
naneHelimeld #eHTHOHKAITHN.

Komnnekr jomxer obecneduBaTs BOZMOXKHOCTE H3Y9EHHA
OCHOB pa3paboTky HPOrpaMMHEIX M aIapaTHBIX KOMILIEKCOB
HIDKEHEPHBIX CHCTEM, pemennif B chepe «HTepHeT Bemeit), a
TAIoKE PEMeHHH B 061acTH POGOTOTEXHUKH, HCKYCCTBEHHOTO
HMHTENIEKTa ¥ MalliHEOro 00yJeHH .
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YereipexoceBoi
y4e6Hs1# pobor-
MaHUITYIATOP ©
MOJY/IBHBIMHA
CMEHHBIMH
HacaJKaMH

VuebHEIH poboT-MaBHIYNSATOD NpeAHa3sHAYEH IS OCBOSHUS
06yJaroImuMHcs OCHOB POGOTOTEXHUKH, 1S HOATOTOBKH
00yJalomuXcs K BHEAPEHHIO | NOCIEYIOMmEMY
HCTIOTB30BaHUEO pOGOTOB B HPOMBIIITIEHHOM POH3BOJICTRE.
Konugectro oceit pofoTa MaHHILyITOpa — 9ETHIpE.
Iepememenue HHCTPYMEHTa B POCTPAHCTBE IO TPEM OCSIM
HOJDKHO YNPaBIAThCA MArOBRIMHK JBUTaTeaMu. Hanpmkerue
TIMTAaHUA AroBEIX ABMTaTelNeli He Oonee 12 B.
CepBoABHTATENE YETBEPTOI OCH NOIDKEH 00ECIEYHBATE
TIOBOPOT HHCTPYMEHTA.

Vron nopopoTa MaHMITYJIATOPA HA OCHOBAHHH BOKPYT
BepTHKAILHOM ocH He MeHee 180 rpamycos.

Jins onpeieieHHS MOJIOMKEHHS MAHMITYIIATOPA IPH IIOBOPOTE
BOKPYT BEPTHKAILHOH OCH JOJDKEH HCTIONH30BATECA IHKOIEP.
¥Yrou nmopopoTa 3amHero Iieda MaHuIyIATopa He MeHee 90
rpajgycoB. . :

Yron nopopoTa nepenHera Ieda MagHITyIATOpa He MeHee 100
Tpagycos. - :

Jis onpenieneHyuA MONOMEHNS 3aIHEr0 M NepegHero mied
MAHHIYJIATOPA A0JDKEH HCIONB30BATHECA THPOCKOIL YTOI
TOBROPOTA MO YeTBepTOH ocH He Meree 180 rpamycos.

Joimxua ObITh BO3MOKHOCTE OCHANIEHMA CMEHHLIMH HACAKaMHA
(uanpuMep, IepiaTeNs KapaHaama WK GIoMacTepa, NpHcocKa
C CEPBOJIBUTATENIEM, MEXaHHIECKOE 3aXBATHOE YCTPOKCTRO C
CEPBOJIBUraTeNieM, YCTPOHCTRO Jjis Aa3epHOif rpaBHPOBKY HITH
ycrpoiicteo ans 3D-neqarn).

JlomxkHa ObITh BO3MOXKHOCTE MOMKIFOIEHHS JOTIONHATEBHEIX
YCTpOHCTE (HanpuMep, TpaHCTIOpTepa, Pelbea JUiA
HepeMemeHus poboTa, MyibTa YIpPaBICHHA THIA [GKONCTHK,
KaMephl MallHHHOTO 3PEHHA, ONTHYECKOIO JAaTTHKA, MOXYJIA
GecnpoBOHOTO JOCTyHA. -

PoSor-mannmynsaTop no/mxeH obecneduBars nepeMemenHue
HacagKH B MPOCTPAHCTRE, AaKTHBALMIO HACajKH, BOSMOXKHOCTE
HOJTyT€HHA CHTHAJIOB OT KaMEPH! U JATYMKORB, BO3SMOMKHOCTh
YNpasieHHA NOMOJHUTENBHEIMH YCTPOHCTBAMHEL,

Marepran kopiyca — amomunuii. [inametp paGoueii 30Hs! (Ge3
y4eTa HaBeCHOr0 MHCTPYMEHTA U YeTBEPTOH 0CH) He MeHee 320
mm. Hrrepdetic nomxmodenns — USB.

Homxed ¥METh BO3MOMKHOCTb ABTOHOMHOY paGoThI ¥ BHEIIHETO
yIpaBeHHA.

Yrnpapsnonui KOETPOILIEp AOJDKEH OBITh COBMECTHM CO
cpepoit Arduino.
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YIpaBIsIoNii KOHTPOJLIEP COBMECTHM CO CPENOH
NporpaMMHUpoBaHys Scratch, H A3B1KOM IporpaMMUpoBanus C.
Homxen obecneunBaTh HOBOPOT MO HEPBEIM TPEM OCHM B
3aaHHbIH YTOJ ¥ Ha 33laHHLIH YTOJI, IOBOPOT [0 YeTBEPTOH
OCH Ha 3a/aHHBIH yroJ, BIKenHe B koopmusatst X, Y, Z,
IIepeMeIeHye Ha 3a/[aHHOE PacCTOSHHE 10 Koopaunatam X, Y,
Z, nepefady AaHABIX O TEKYNIEM MONOKEHAH YITIOB, NIepenady
JAAHHEIX 0 TEKYIIHX KOOPAWHATAX HHCTPYMEHTA.

HoJKeH MoKepHHBATS IEPEMEMEHHE B IEKAPTOBEIX
KOOpAMHATAX W YTJiaX MOBOPOTa 0CeH, ¢ 3aJaHHOM CKOPOCTELIO H
YCKOpEHHEM.

Tunsi epeMemesnit B IeKapTOBBIX KOOPINHATAX: NBIKCHHE
TI0 TPASKTOPHY, JRMKEHUE 110 NMPpAMOR MEKIY TBYMs TOUKAMH,
NEPENPLITHRAHAE W3 TOUKH H TOUKY (mepeHoc 00BeKTa).
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(O6pazoparenbHBIE
naGop mna
W3YIEHHA
MHOTOKOMIIOHEHTH
BIX
pobOTOTeXHEIECKH
X CHCTEM M

MaHHITY IAIIAOHHEBIX
poGoroB

O6pasopaTeLHBIA KOMIUIEXT AODKEH OBITh IpeIHASHAYEH LI
H3y4YeHHA poGOTOTeXHMIECKHX TEXHONOIHii, OCHOB
HH(OPMALMOHHBIX TEXHOIOIHN B TEXHOIOTHA NPOMBIILIEHHOH
aBTOMATH3AIMH, & TAKXKE TEXHOIOr i NPOTOTHIHPOBAHNAS H
aJlIATHBHOTO IIPOH3BOACTBA.

B cocTar KOMIUIEKTa JOJIKHO BXOOUTE!

1) WHTeIIeKTyaNbHEIH CEPBOMOLYJIL C HHTEIPHPOBAHHOH
CHCTEMOIl yIpaBIeHUs, HO3BOJLIOMEH 005he IHHATE
CEPROMOJIYJIH APYT C APYTOM IO IOCIEN0BATEILHOMY
uHTepdelicy — He MeHee 6 mT.

2) PoGoroTexHuaecKuil KOHTPOILIEP MOAYILHOTO THIIA,
HpeicTanIsponmrii cofol oEOIIATHEIN MAKPOKOMITBIOTED C
onepanuoHHoN cHcteMol Linux, o0beMHeHHbIH ¢
nepupepriiHEIM KOHTPOJLIEPOM C TIOMOIIBIO IIATHI
pacimipenus. PoSoToTexHugecKUit KOHTpOILIEp J0DKEH
YIOBISTBOPATE TEXHHIECKHM XapAKTEPUCTHKAM: KOJHYECTBO
Afep BCTPOEHHOI0 MUKPOKOMITLIOTEPA — HE MeHee 4, TaKToBas
qacToTa fapa — He Meree 1,2 I'T'n, o6sem O3V — re Menee 512
M6, nanpmaue uaTepdeiicos — SPL, 12C, 125, TTL, UART,
PWM, midpoBEie 7 aHANOrOBBIE MOPTE! M MOAKMIOIECHIA
BHEITHHX YCTPOHCTB, a Tatke WiFi mmm Bluetooth s
KOMMYHHKaUHY CO BHEIHUMHE YCTPOMCTBAMH.
Po6oroTexmuieckuii KORTpOJLIED AOIDKEH 06ecneIUBaTh
BO3MOXHOCTE IPOrPaMMHEPOBAHHSA C IIOMOUIBI0 CPEACTB A3LIKOB
C/C++, Python u cBofoaHo pacnpoctpausemMoi cpensi Arduino
IDE, a Tarke yrnpaBieHusT MOAENIMH poGOTOTeXHHIECKHX
CHCTEM C IOMOINEIO cpeasl ROS.

3) BeluHCIHTENBHEIE MOOYNE CO BCTPOESHHEIM
MHKPOKOHTpPOIIEPOM — He MeHee | mrT. BerauciurebHbIi
MOZYJib A0IbKEeH 06nafaTh BCTPOSHHRIMYE H(POBBIMHE OpTaMH
— He MeHee 12 T M aHANTOrOBEIMH IIOPTAMY — He MeHee 12 m.
BrraucnurensHeit MOy b JonkeH o6iaaaTs BCTPOCHHBIM
mozynem HecripopoBoi ceasy Tuna Bluetooth u Wi-Fi s
CO3/IaH|S ANNAPATHO-IPOrPAMMHBIX PEIICHUIH |
«YMHBIX/CMapT»-yCTpOHCTE Ist pa3paboTku pemeHuii
«WHTepHeT Bemeiny.

BrIUHCTHTEILHEIR MOTY)E JOIDKEH 001ajaTh COBMECTHMOCTEIO
¢ neprdepUiHbIMEA IIaTaMK [ noqorodenvs K cern Ethernet
¥ NOJKIOYCHHA BHEIIHEH CHIIOBOH HarpysKu.

4) Mozyns TeXHAYECKOTo 3peHus, NpeAcTarIsomu coboli
YCTpOHCTBO Ha 6a3e BEIMHCIHTENEHOTO MUKPOKOHTPOILIEpa H
HHTerpHpoBaHHOH KaMepEl, o0eclieqrBalommee pacio3HaBaHue
TIpocTeiunx #m3obpaxerHHii Ha MOIYJIE 38 CHeT COOCTBEHHEIX
BEIYHCTMTENLHEIX BOIMOKHOCTEH— He MeHee 1 mrT.

Moyis TEXHHIECKOro 3peHHs J0JDKeH 00eceIHBaTh
BO3MOMXHOCTB OCYIIECTRIIATE HACTPONKyY SKCIO3MIHH, Oananca
Genoro, HSV cocTaBAromux, IIOMaRH O0HapYKHBaeMOH
obnacTy H300paxKe s, OKPYIIOCTH ob6HapyKaBacMoli 0bnacTH
mofpaxenns, onoxense o0HApyKHUBAEMBIX 0bnacTei
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OTHOCHTEIILHO IPYT APYTa.

Monyits TEXHHHECKOTO 3PEHIS I0JDKEH MMETh BCTPOEHHBIE
maTepdeicer - SPI, UART, 12C wm TTL a1 KoMMYHHKAHA
JAPYT € ADYTOM HIlH BHEIIHUMH YCTPOHCTBAMH.

5) KoMIIexT KOHCTPYKTHBEBIX 3JIEMEHTOR M3 METAILIA I
cOOpKH MOAENH MAHUITYISTOPOB — HE MeHee 1 mT;

6) Komuiext aneMeHTOB st cGOPKH BAKyyMHOTO 3aXBaTa — He
MeHee 1 mT. '

O6pa3soparenbHbIH POGOTOTEXHHIECKHH KOMILIEKT MOJDKCH
cofiepxath Habop GUOIMOTEK TPEXMEPHEIX MOENEH s
NPOTOTHNMPOBAHMA MoeNel MOOHILHEIX H
MaHMITYJISIIUOHELIX PoSOTOB pasnuaHoro THNA. B coctas
KOMILIEKTa AOJUKHE] BXOIHATE WHCTPYKIAY H METOANIECKHE
yKasaHyd o pazpaboTke TpeXMepHEIX MOAelIel MODHIBLHEIX
po6OTOR, MAHMITY TAIIHOHHBIX POOOTOB € PA3IMYHEIMH THIIRMH
KHHEMATHKH (YIJ10Basg KHHEeMaTHKa, IUIOCKO-TapaluiebHas
KHHEMATHKA, enbTa-kuHeMaThka, SCARA i peryakHas
KHHEMaTHKa, Iargopma CTioapTa K T.1L).

O6pazoBaTeNbHbIH POOOTOTEXHHIECKUM KOMILIEKT HODKEH
cofiepixaTh HHCTPYKLIAHU N0 MPOEKTHPOBAHUIO poGOTOR,
HHCTPYKIMA ¥ METOIMKY OCYHIECTBICHHS HHXEHEPHBIX
PAcHETOR NPU NPOCKTUPOBAHHH (PACHeThl HAPY3KH H
MOMEHTOB, DaCYeT MOIMIHOCTH NPHBOJIOB, PAacYET ApaMETPOB
KHHEMATHKH ¥ T.1L.), HHCTPYKI|H 1o pa3paboTke cHCTEM
yNpaBJieHEs # NPOrpaMMHOro. ofecredeHus I yIpaBlIeHHA
poGoTaMy, HHCTPYKIHH H METOOHKH N0 paspaboTke cHCTEM
YTIPABICHUA C JIEMEHTAMH HCKYCCTBEHHOI'O MHTEIUIEKTa H
MAIIHHAOTO 00yUeHus.

KoMmmeiorepaoe o6opynoBanme
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Hoytbyx

@opm-thakTop: HOYTOYK.

HecTkas, HEOTKIIOYacMas KIIABUATYPA: HATHIHE.

Pycckas packiafka KIaBHaTyphl: HAHIHE.

JnaroHans skpaHa: He MeHee 15,6 moliMoB.

Paspemenue skpaHa: He Meree 1920 x 1080 mukceneii.
KonmaecTeo aaep mpoueccopa: He MeHee 4.

KomtgecTso noTokoB: He MeHee 8.

Ba3jopas TakToBax gyacToTa mpoueccopa: He Meree 1 I'Tw.
MaxkcrManbHas TAKTOBAA 4acTOTa Mpoleccopa: He MeHee 2,5
T,

Kam-namats npoueccopa: He MeHee 6 M6aiir.

Q0beM YCTAHOBICHHOH OIIEPaTHBHOM maMATH: He MeHee 8
'GaiT.

O6peM HoALEpKHUBAEMOlL ONepaTHBHOU MaMATH (A
BO3MOMHOCTH pacliApeHus): He MeHee 24 T'Gaiit.

O6bem mraxommTena SSD: He mexee 240 I'Gaiir.

Bpewms aBToHOMHOH paboTe! 0T 6aTaped: He MeHee 6 Jacos.
Bec HoyTOyKa ¢ yCTAHOBIEHHBIM aKKyMyJsTopoM: He Gonee 1,8
KT'.

Burennwii uatepdeiic USB cranmapra He ke 3.0: He MeHee
Tpex cBODOHBIX.

Buennnit untepdeiic LAN (Mcrolb3oBaHue IIepeXOIHAKOB He
[IPEYCMOTPEHO): HAIIHIHE.

Hanuaue mogyneit u gaTepdeiicos (HCMONB30BAHAES
TIepexXONHUKOB He npexycmoTpero): VGA, HDMI.
Becnporopnas cea3s Wi-Fi: Hamadre ¢ noamepxkol cranaapTa
IEEE 802.11n mwim coBpeMeHHEe.

Web-kamepa: Hana4gue.

Manunynarop « MBImby: HaTAIHe.

IIpenycTaHoBIeHHAd ONEPAMOHHAs CHCTEMA C IpaHIecKuM
TIONB30BATENLCKIM HHTep(eticoM, obecneunBatomas paboTy
pacnpocTpaHeHHBIX 00pa3oBaTeNbHEIX M 00MECHCTeMHBIX
MPWIOMKEHUH: HalHIHe,
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Tumr kopityca: MeTai;

BO3MOXHOCTE $E30HaCHOTO 3alMIIEHHOr0 3aMKOM XpaHeH s
HOYTOYKOB: HAIMYHE;

BO3MOXKHOCTD 3apAAKA HOYTOYKOB: HalM4ye, HOANEpKKa
HOYTOYKOB H3 KOMILIEKTA NIOCTABKH;

HanmuMe poyrepa Wi-Fi cranmapra 802.11n wim coBpeMennee:
1 mT.

KonmdgecTro HOYTOYKOB: OT 6 IITYK, HOAZEPIKKAa HOYTOYKOB M3 1
KOMITIEKTa OCTAaBKH,

Hanpsmxenue mutasms: 220 B\50 I'n.

Tlotpebnsemas MomuoCTh, BT (Makcumym): 2500,
ToTpeGnaemsrii Tok, A (MakcumyMm): 12.

Jndna mHypa 3IeKTpoIHTaHus: oT 2,5 MeTpa.

3amyTa OT IepeHanpPKeHHA, KOPOTKOTO 3aMEIKaHUA: HAIMIHE.
Koneca i nepeaBmKeHYA C TOPMO30M: HAJIHYHE

Tenexka —
14 XpaHWIHIIE
HOYTOYKOB

MusnncTp ob6pazoBanus

Kpacnospckoro xpas ; F J&J C.N. MaxkoBckas



