€CTECTBCHHO-HAYYHOI U TeXHOJIOIMYecKko HanpaBiaeHHocTe Ha 0aze MKOY «COILINeS»

Ilepeyens o0opynoBanus i (pyHkuumoHupoBanus neHrpa «Touka pocra»

No HanmMenoBanue KpaTKI/Ie IIPUMCPHBIC TCXHUYCCKUEC XapaKTCPUCTUKH KomunuectBO KomnnuectBo enmuUIy O60py210BaHI/I€
obopyznosatus CIMHMIL JUT AT AMeEETCS B |HE00X0
o0mreo0pa3oBaTenn| 001c00pa30BaTEIIHLHEI y
HBIX OpraHM3allHii, X OpraHHu3aIlnii, HaJIIn MO
HE SIBISIONTAXCS SIBIISTIOTITMXCSI HE UMEETCst | TprHoOpec
MAaJIOKOMILICKTHEI | MAJJOKOMIJIEKTHBIMY, | B HAUTHIUHU ™
MH, €], U3M. eJl. U3M. o

COCTOIHAIO

ECTeCTBeHHOHay‘IHaH HaIIpaBJICHHOCTDH

1

Oo61iee obopynosanue (

W3MKa, XUMUsI, OMOJIOTHSI)

1.1

Hudposas nadoparopus
ydaeHn4deckas ((pusuka,
XUMUSI, OUOJIOTHS)

[{ndpoBoii JaTIUK AIIEKTPOMPOBOTHOCTH

[{udposoii natunk pH

[{ndpoBoii TaTIUK TOJIOKCHUS

[{ndpoBoii qaTINK TeMIIEpaTyphl

[{ndpoBoii JaTynK aOCOTIOTHOTO JaBICHUS

[{ndpoBoii ocrmuorpadUuecKuii TaTINK

Becol anexktporHsie yueoHbie 200 T

Mukpockorr: mupPOBOH UM ONITUYECKUNA C YBETUICHUEM OT
80 X

HaGop a5 U3roToBI€HUS MUKPOTIPENapaToB
Mukpornpenapatsl (HaOop)

CoeauHUTETBHBIEC TPOBO/IA, TPOTPAMMHOE 00eCIIeUeHHE,

3 mT.




HaumMeHnoBaHue
00opymoBaHUS

KpaTkue npuMepHble TEXHUYECKUE XapaKTEPUCTUKN

KommuecTBo
EIMHHUIL IS
0011c00pa3oBareib
HBIX OpraHM3allnii,
HE SABJISIOLINXCS
MaJIOKOMIIIEKTHBIM
U, eJ. U3M.

KoanuecTtBo equnumil
TS
0011eo0pa3oBaTeILH
BIX OpraHu3aIui,
SIBJISIIOIITMIXCST
MaJIOKOMILJICKTHBIMH,
eJl. I3M.

O6opynoBanue

HEo0x0 1
MO
npuobpec
TH

HMEETCS B
HaIM4Iun/
HE
HMEETCS B

HaJIn4Ynuu
10

KOMIIJIEKT COITYTCTBYIOIIMX 3JIEMEHTOB JIJISl OTILITOB IO
MOJIEKYISIpPHOH (pU3HKe

KOMIIJIEKT COITYTCTBYIOIIMX 3JIEMEHTOB JIJISl OTILITOB IO
PIIEKTPOIMHAMUKE

KOMIIJIEKT COITYTCTBYIONINX 3JIEMEHTOB JJIsl OTBITOB 110 ONTHKE

1.2.

KommuiekT nocyas! n
000pyIOBaHUS IS
YUEHUYECKUX ONBITOB
(busuka, xumus,
OonosoTHs ).

[TaTuB 1a00paTOPHBIN XUMHUECKUN

Ha6op vamex [lerpu

Habop MHCTpyMEHTOB TperapoBaIbHBIX

JIoKKa Mg COKUTaHUS BEIIEeCTB

Crynka dapdopoBas ¢ mecTUKOM

Ha6op 6anok mist XxpaneHus: TBepabiX peakTuBoB (30 - 50 M)
Hab6op cxistHOK ((h1akoHOB) JJIs1 XpaHEHHUS PACTBOPOB
pEaKTUBOB

Ha6op mpubopoxk (ITX-14, I1X-16)

[Ipubop st nonyuenus razoB CriupToBKa

I'oprouee it ciuproBok OuisTpoBaibHas Oymara (50 mT.)
Konba konnyeckas

[Tanouka cTexisiHHAs (C PE3MHOBBIM HAKOHEYHUKOM )
Yarmreuka /75 BbIapuBaHus (BbIIapUTEIbHAS YallleuKa)
MepHbIii UIMH]IP (TUIACTUKOBBIN)

Boponka crexisiHHas (Mastasi)

Crakan crexisaubii (100 mr)

rQ’)(\(\’T‘D(\ Iraca ’T‘I’\‘Iﬁt/")

BH1OJIOI' A

2.1.

KoMIekT BiIakHbIX
npenaparos
JEMOHCTPALMOHHBIN

Ha3HA4YCHUEC: JIECMOHCTPALMOHHOC, MaTCpUajl KOHTeﬁHepaZ
IUIaCTUK, TCPMCTUYHAA KPBIIIKA: HATNYNEC, KPCIJICHUEC
OKCIIOHAaTa: HAJIMYUC, KOHCCPBUPYIOIICC BCIICCTBO: HAJINYHC,

1 mT.




No HaumeHnoBanue KpaTKI/Ie IMPUMCPHBIC TCXHUYCCKUC XapaKTCPUCTHKU KomunuectBo KomunuectBO €IUHUIL O60py,HOBaHI/IC
obopynoBaHus CIMHII )1 AT UMeEETCs B| HEOOXO0IU
0011eo0pa3zoBarel |[001eoOpa3oBaTEIbHbI /
BHBIX X opraHmsauuii, | J&HIAA MO
Ooprafu3amnui, He SIBJISTFOLIIMIXCST HC nprobdpec
SIBJISIFOIIUXCS | MAJIOKOMIUICKTHBIMH, [IMECTCS B TH
HaKJIeHKa C HAMMCHOBAHUEM: HaJU4He.
He meHee 10 mpenapaToB U3 IPUBEICHHOTO HUXKE CITHCKA:
Brnaxusrit "Tamgroka"
Brnaxxusiii "BHyTpeHHee cTpoeHre OPIOXOHOIOro
e e - [N ——— ]
Biraxxubii "BHyTpeHHee CTpOeHHE JIATYIIKH"
Biraxxub1i "Kapacp"
Brnaxubrii "KopeHnnr 6000BOro pacTeHHS C
~ - "
Brnaxusbri "KpeBerka"
Brnaxusbri "Pa3Butne KOCTUCTON PHIOBI"
Brnaxxurrit "Caudomenysa"
Brnaxubrii "Tpuron"
Brnaxusri "Yepermnaxa 6omoTHas"
Haznavenue: 1eMOHCTpaAIMOHHOE,
OCHOBA JIJIsI KpeTJICHHUs: TepOapHbIH JIUCT,
CITHCOK HaJIn4ne
He McHee 8 repOapreB U3 MPUBEICHHOIO HMXKE CITHCKa:
LI (P
Komriekt repOapueB| JEMOHCTPAIIMOHHO 1 .
2 9 [IEMOHCTPALMOHHbIN e,

OCHOBA JUIsl KpeIJICHUs: TepOapHbIi JIUCT,

CITMCOK

HaJINn4uc

HE MeHee 8 rep6apHeB N3 IIPUBCACHHOTO HUKC CIIMCKA:

I'epOapuii "JlepeBbs U KyCTapHUKH"
I'epbapuii "/luxopacryiue pacteHus"




No HaumeHnoBanue KpaTKI/Ie MNPHUMCPHBIC TCXHUYCCKUC XaPAKTCPHUCTUKU KomunuectBo KomunuectBO €IUHUIL O60py,HOBaHI/IC
000pynOBaHHUs CIMHMLL LIS AL 1MeeTCs B [HE00XO0
001eo0pa3zoBare| 001eoopa3oBaTeIbH y
BHBIX BIX Opranu3anui, | TR/ | HMO
opraHm3aluin, He SIBJISTFOILTUXCST HE MMeeTCs|IproOpe
SIBIITFOIIAXCS  [MaJIOKOMILICKTHBIMH,| B HATMYAN | CTH
MaJIOKOMIUICKTHBI eJI. U3M. o
MH, C/I. U3M. COCTOSTHHUIO
I'ep6apuii "Kopmossie pactenus”
I'ep6apuii "KynbrypHsle pactenus"
I'epbapuii "JlekapcTBeHHbIE pacTeHUs"
I'epGapwuit "Mopdonorust pacteHuit"
I'epGapwuii "CenbCcKOX035HCTBEHHBIEC PACTCHUS"
I'epbapuit "AnoButsie pacrenus”
['epGapwuii k Kypcy OCHOB 10 001IIel OMoIOTHN
2.3. 1 mT.

KoMmIuiexT KonneKImit
JEMOHCTPALIMOHHBII
(1o pa3HBIM TeMaMm
Kypca 6uojorun)

Haznavenue: 1eMOHCTpaIMOHHOE,

OCHOBA JIJIsl KPETIJICHHUS: HAJTMYHE,

HaKJIEMKY ¢ HAUMEHOBAaHUEM: HAJIMUHE

He MeHee 10 KoJUIeKIMii U3 MPUBEACHHOTO HIKE CITUCKA:
Komnekuus ""onocemennsie pactenus"

Komnexuus "O6uTarenn Mopckoro aHa'"

Komnexnus "Ilageonronornueckas"

Komnexuus "lIpencraBurenu oTpsSa0B HACEKOMBIX"
KOJIMYECTBO HACEKOMBIX: HE MeHee 4

KOJ'IJ'IeKLH/IH "HpI/ICHOCO6HTeHbHHC N3MCHCHHUA B KOHCYHOCTAX

HAaceKOMBIX"

Komnexmus "Pa3BuTie HaCEKOMBIX C HEOJIHBIM
IIpeBpaleHueM"

Komnexmus "Pa3BuTie HaCEKOMBIX C TTOJHBIM
IIpeBpaleHueM"

Konnekuus "Pa3sutne mmeHuns"

Koanexmus "Passutie 6a00uku"

Komnexmus "PakoBHHEI MOJUTIOCKOB"







No HaumeHnoBanue KpaTKI/Ie MNPUMCPHBIC TCXHUYCCKUC XaPAKTCPHUCTHUKU KomunuectBO KomunuectBO €IUHUIL O60py,HOBaHI/IC
obopynoBaHus CITUHHUTL IS AT uMeeTcs B |He00X01
0011e00pa3oBares | 001e00pa3oBaTeIbH
HBIX OPraHU3alLHi, | BIX OpraHU3aluii, Hauuu/ | UMO
HE SIBJISTIOIIUXCS SIBJISIFOIITUXCST HE MMEETCs] IpHOOpe
MAaJIOKOMILICKTHEIM [MaJOKOMIIJICKTHBIMY,| B HAIMYUH| CTH
U, €. U3M. eJl. U3M. o
COCTOSTHUIO
Ha
01.01.2021
Komnexuust "dopma COXpaHHOCTH HMCKOMAEMBIX PACTEHUM U
SKUBOTHBIX'" Habop HAJICOHTOJIOTHUECKUX HaXO0JOK
"[TponcxoxkacHNE YeJIOBEeKa" KOJUISCTBO MOACICH: HE MeHee 14
3. XUMMHUA
3.1. JeMoHCTpamoHHOe |Cocras kommiekTa: CTONMK MOIbEMHBI
obopyznoBaHue Hasznauenue: cOopka yaeOHBIX YCTaHOBOK, pa3Mep
croJielHUIEL He MeHee 200%200 MM, IJIaBHEBINA MOIBEM C
[MOMOIIbIO BUHTA: HAJTUYHE
[[ITaTuB 1eMOHCTpAIMOHHBIN XUMUUYeckuii: Haznauenue:
TIEMOHCTpAIUS TPHOOPOB U YCTAHOBOK,0TIOPA, CTEPIKHU, JIAMKH,
MY ThI, KOJIbIIA: HATMYNE,BO3MOKHOCTh 3aKpETICHUS
DJIEMEHTOB Ha PA3JIMYHOMN BBICOTE: HATMUUE
ATImapat JJis MPOBEICHUS XUMUYECKUX PEaKITUii:
HaznavyeHue: [eMOHCTpays XMMUYECKUX PEAKIIM,
[MOTJIOTUTENb TIAPOB U Ta30B: HAJTMYKE,MaTepHUall KOJIOBI: CTEKIIO
HaGop 11 351eKTpoIn3a 1eMOHCTPAIIMOHHBIN:
HasznadeHue: n3ydeHne 3aKOHOB AJICKTPOJIN3a, cOOpKa MOIeIn |
IIT.

aKKyMYJIATOpPa, EMKOCTh: HAJIMYUE, HJIEKTPOIbl: HATUYHUE
KoMmIuiekT MepHBIX K0JI0 Majioro oobema:

Ha3naueHue: 1eMOHCTPALMOHHBIE OMBITHL,00beM K0J10: oT 100
M1 10 2000 mit,konruecTBO Konb: He MeHee 10 miT.,MaTepuan
KOJIO: CTEKIIO

Ha6op draxonos (250 - 300 mut a5 XpaHeHHs! pacTBOPOB
[PEaKTUBOB).

HaznaueHue: XpaHeHHE PaCTBOPOB PEAKTUBOB,KOJINYECTBO
¢nakoHoB: He MeHee 10 mT.,MaTepuan GpIakoOHOB:
CTEKJIOTPOOKa: HaIM4Ke

[IpuGop /17151 OMBITOB MO XUMHUU C AIEKTPUUECKHUM TOKOM
(;mabopaTopHbIii)

[TpuGop A1 UITIOCTPAIUH 3aKOHA COXPAHEHUS MacChl BEIIECTB!
COCNIT




No HanmenoBanue KpaTKI/Ie MNPUMCPHBIC TCXHUYCCKUC XaPAKTCPHUCTHUKU KomunuectBO KomunuectBO CINHMUIL O60pyHOBaHI/I€
0bopynOBaHNUs CIMHMLL JUTLS AL UMeEETCS B [HEOOXO0 11
0011e00pa3zoBarens | 001e00pa3oBaTEIbH
HBIX OpraHH3almil, | biX opranpsamuii, | R&THIAH/ | MO
HE SIBJISTIOIIUXCS SIBJISIFOILTUXCST HE nprodpec
MaJIOKOMIUICKTHBIM [MAJIOKOMIUICKTHBIMU,| HMECTCS B ™
u, e1l. U3M. el1. U3M. HATTHIHH
1o
COCTOSIHHUIO
KOJIOBI, XOJIOAUIBLHUK JIJIST OXJTAKICHHS, AJUTOHXK, TPOOKa:
HaJM4ue, AJMHa YCTaHOBKH: HEe MeHee 550 MM
[Tpubop st momydeHns ra30B: Ha3HAYEHHUE: TIOJIYICHHE Ta30B B
MaJIbIX KOJIMYEeCTBAX,
COCTaB KOMILJIEKTa: HE MEHee 6 TIPEIMETOB
bans komOuHUpoBaHHas JabopaTOpHAas:
Banst BosisiHAs: HAJIMYKE, KOJIbIIa CMEHHBIE C OTBEPCTUSAMHU PA3HOTO
TUaMeTpa: HaTN4ue, TUTKA SJICKTPUYECKas: HaTuIne
®dapdopoBast CTymKa ¢ MECTUKOM:
Haznauenwue: aisa pasMenbueHust KpYMHBIX (paKIFil BEIIECTB U
MIPUTOTOBJICHHUS TTOPOIITKOBBIX CMECEH
Kommext repmomerpos (0 - 100 C; 0 - 360 C)
3.2. Komrekt CocTaB KOMIUIEKTA: 1 .
XUMUYECKUX Ha6op «KucnoTer» (a30THas1, cepHasi, cossiHast, opTodochopHasi)
PEaKTUBOB Ha6op «'mapoxcuapny (THAPOKCH 6apusi, THAPOKCUT KU,

CUAPOKCHUT KaJIbLIUsI, THPOKCH] HATPHS )

Ha6op «Okcu/ipl METAIOBY (QTFOMUHUS OKCH/I, OapHsi OKCHI,
kenesa (I11) okeup, kanbiws okeua, maraus okcua, meau (I1) oxeun,
[IMHKA OKCHT)




No HanmenoBanue KpaTKI/Ie MNPHUMCPHBIC TCXHUYCCKUC XaPAKTCPHUCTHUKU KomunuectBo KomunuectBO CINHMUIL O60pyHOBaHI/I€
obopynoBaHus CTUHHUTL IS AT uMeeTcs B [HE00X0au
0011c00pa3oBarens | 001e00pa3oBaTeIbH /
HBIX OPraHM3aIMi, | BIX OpraHu3anuii, | HTHIHN Mo
HE SIBISIONTAXCS SIBJISTFOLIIMIXCST HC nprodpec
MaJIOKOMILIEKTHBIM [MaJIOKOMILICGKTHBIMHU,| UMEETCS B TH
u, €. U3M. €. NU3M. HaAJIMYUU
110
COCTOIHUR)

Ha6op «lllenouyHble 1 Men04YHO3EMENbHBIE METAUTBD (JIMTHH,
HaTpUH, KaJIbIUi)

HaGop «Metambn (aTrOMUHMM, )KeIe30, MarHUM, Me/lb, ITUHK,
0JIOBO)

Ha6op «lllenounble U METOYHO3EMENbHBIE METAUTB) (JTUTHUH,
HaTpUH, KaJIbIUi)

Hab6op «OrneomnacHsie BeiecTBa» (cepa, pochop (KpacHblit), OKCH
thocdopa(V))

Ha6op «I"amorensn» (101, 6pom)

Hab6op «["amoreHuap» (aTIOMUHUS XJIOPUA, aMMOHHUS XJIOPH]L,
Oapus xnopun, sxenesa (II1) xmopua, kanus oaud, Kausi XJI0pu/I,
KaJIbIIUS XJIOPUJL, TUTHS XJIOpuUI, Maruus ximopun, meau (1) xmopus,
HaTpusi OpoMul, HaTpusi PTOPUI, HATPUS XJIOPH, IIMHKA XJIOPH]T)
Hat6op "Cynbdatsl, cynbhuasl, cynbGuThl" (aATIOMUHHS CYIbQarT,
aMmMoHus cynbdart, sxenesa (1) cynedun, xenesa (II) cynbdar, 7-mu
BOJIHBIN, Kanus cynbdat, kodanbta (II) cynbdar, maraus cynabdar,
menu (11)) cynbdar 6e3poanbiii, meau (II) cynbdar 5-TH BOIHBIN,
HaTpUst Cynb(hu, HATPUS CYIbPUT, HATPUS CYIb(aT, HATPHUSL
ruapocyiabdar, HUKeIsA cyabdar

Ha6op "Kap6onatsl" (aMMoOHMs KapOOHAT, Kalius KapOOHAT, METH
(IT) kapOoHAT OCHOBHOM, HATPUS KapOOHAT, HATPHUS TUAPOKAPOOHAT)
Ha6op "®docdarel. Cunukatel" (kamus MOHOrHIpoopTodocdart,
HATPUsI CUITUKAT 9-TU BOJIHBIN, HATPUS
opTodocdarTpex3aMenieHHbIH, HaTpus Turuapodocadar)

Ha6op "Aueratsl. Ponanuasl. Coenmunenus sxenes3a" (kaius aierar,
kanust peppo(Il) rexcarmanun, kanus ¢eppo (I1I) rekcarmonusn,
Kausl POJaHK/I, HATPUS alleTar, CBUHIIA alleTaT)

Ha6op "Coenunenust mapranma” (kajaus nepMaHraHar, Maprasia




No HaumeHnoBanue KpaTKI/Ie IMPUMCPHBIC TCXHUYCCKUC XapPAKTCPHUCTHUKU KomunuectBo KomunuectBO €IUHUIL O60py,HOBaHI/IC
000pynOBaHHUs CHMHALL AT AT yMeeTcs B [He00X0au
0011c00pa3oBarens | 001e00pa3oBaTeIbH
HBIX OPraHU3alMi, | BIX OPraHU3aLUi, HaTHH]/ MO
HE SIBJIAIONIAXCA SABJISIOIIUXCS HC npuoodpec
MaJIOKOMIUIEKTHBIM [MaJIOKOMIUIEKTHBIMU,| HMEETCS B TH
u, e1l. U3M. el1. U3M. HATH I
o
COCTOIHUK)

HaGop "Hwutpatel" (amoMuHHS HUTpaT, aMMOHHS HUTpaT, Kajus

HUTpAT, Kaapliusg HuTpat, meau (1) aurpar, HaTpust HUTpat, cepedpa

HUTpAT)

HaGop "Wnaukatopel" (7akMOMJ, METUJIOBBI  OpPAaH>KEBBIH,

(dhenondTanenn)

Ha6op "Kucnopozaconepkaiiue opraHu4eckue BemecTBa” (areToH,

TIUIEPUH, JTUITHWIOBBIA d(duUp, COUPT H-OYTUIOBBIA, CIHUPT

M30aMUJIOBBIN, CHUPT H300YTHIIOBBIM, CHOUPT OSTHIIOBBIM, (eHOo,

(hopmanuH, STUIICHTIIUKOJIb, YKCYCHO-3THUIIOBBIN 3(up)

HaGop "Yraesomopoael" (OeH3uH, rekcaH, HedTb, TOIYO,

[IUKJIOTECKaH )

HaGop "Kucnoter opranmdeckue" (KHUCIOTa aMHHOYKCYCHas,

KucinoTa OeH30iHas, KUCJIOTa MacisiHas, KHUCJIOTa MypaBbHHas,

KHCIIOTa  OJIGMHOBas,  KUCJIOTa  MajJbMUTHHOBAas,  KHUCIJIOTQ|

CTeapuHOBAsl, KUCJIOTA YKCYCHasl, KUCIIOTa IIaBeieBas)

73 HaGon "Vroneronkr AMudR" (AHUNUH AHUOUH CENHOKUCTRIA _ [1- BT

KoMiiekT xouiexkui
U3 CIMCKa

HaznaueHue: 1€eMOHCTPAlMOHHOE, BUJI YIIAaKOBKHU: KOPOOKa,
onucanue: Hanuyre CocTaB KOMILIEKTA:

Komnexmus "Bomgokua"

Komnexuust "KamMeHHBIH yroJib U IPOIYKTHI €ro nepepadoTku"
Komnekuus "MeTtauisl U crjiaBel"

Komnekmus "Munepassl 1 ropabsie nopoisl" (49 BunoB) Komnekius
"MuHepanbHble yao0peHus"

Komnekus "Hed1s n npoykThl ee nepepadboTku"
Komnekmus "IInactmaccsr”

Komneknus "Tomnuso"

Komnekus "YyryH u cranp”

Komnexkuus "Kayayk"
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No [HaumeHOBaHuE KpaTKI/Ie MNPUMCPHBIC TCXHUYCCKUC XaPAKTCPHUCTHUKU KomunuectBo KomunuectBO €IUHUIL O60py,HOBaHI/IC
06opynoBaHus CIMHUI )1 AL UMeeTCs B [HEOOXO0IH
0011c00pa3oBarens | 001e00pa3oBaTeIbH
HBIX OPraHU3alMi, | BIX OPraHU3aLUi, HauH/ Mo
HE SBJISIOIIAXCS SIBJISTFOLIIMIXCST HC nprodpec
MAaJIOKOMILICKTHEIM [MaJIOKOMILICKTHEIMHM,| UIMEETCS B TH
U, €. U3M. eJl. U3M. HATHYHH
1o
COCTOIHUTIO
Komnexkuus "lkana tBepaoctu”
HaGops! /y1st MOJIETMPOBAHKS CTPOSHUSI OPTaHUYECKUX BEIIECTB
(yueHnueckue) He MeHee 4 mT.
4. OU3UKA
4.1.| O6opymoBanne mist | COCTaB KOMILIEKTA:
neMoHcTpaimoHHbiX | IlITatuB nemoHcTpaunoHHbI: HazHaueHue: npoBeneHne +
OITBITOB JIEMOHCTPAIIMOHHBIX OTBITOB, OCHOBAaHWE, CTEP)KEHbD, JIATKH,
KoJb1a, MyQThl: Hanuuue CTOMUK MOIbEMHBIN:
Tun crosmka: yq4eOHbIN/1a00PaTOPHBIH,
01opa, CTeP>KeHb BUHTOBOM, BUHT PEryJIUPOBOYHBIN: HAIUYHKE,
(GbyHKIIMS MOTbeMa U OTTYCKaHHS CTOJIMKA: Hanunane McTtouHmnk
MOCTOSIHHOTO U NTepEMEHHOro HanpsbkeHus: Haznauenue: st
MMUTaHUS PETYIUPYEMBIM MEPEMEHHBIM U MOCTOSHHBIM TOKOM
3JIEKTPUUECKUX CXeM, yacToTa, ['1: 50,
notpediseMasi MOIITHOCTh, BA: 10
MaHoMeTp )KUIKOCTHOM IEMOHCTpAIIMOHHBIN: HazHauenue: mis
n3mMepeHus gapiaeHus 10 300 MM BOJSHOTO CTOJI0A BBIIIE U HUKE 1 . +

aTMOC(hEepHOTO JaBJICHHUS,
crexisiHHas U-oOpa3Has TpyOKa Ha IMOJICTABKE: HAIMYNE
KamepToH Ha pe3oHaHcHOM siuke: Haznauenue: ms
TIEMOHCTpPAITUI
3BYKOBBIX KOJI€OaHUIA U BOJIH,
JIBa KAMEPTOHA HA PE30HUPYIOLIUX SIIMKAX: HATUYKUE, PE3UHOBBIN
MOJIOTOYEK: HAJIMUHE
Hacoc BakyymHBIi1 ¢ anekTpornipuBogoM: Ha3zHauenue: co3ganue
paspsHKeHHs WU H30BITOYHOTO JIABJICHUS B 3aMKHYTHIX 00beMax,
OTIBITHI: KUTIEHUE JKUJIKOCTU MTPU MOHMKEHHOM JaBJICHUH, BHEIITHEE
Y BHYTPEHHEE JIaBJICHUE U JIp.
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No HaumMeHnoBaHue KpaTKI/Ie MNPUMCPHBIC TCXHUYCCKUC XaPAKTCPHUCTHUKU KomunuectBo KomunuectBO eINHAIL] O6opyH0BaHHe
00opymoBaHUS €IMHULL I TUISL
0011c00pazoBares | 0011e00pa30BaTENIbH | UMEETCS B [HEOOXO0IH
HBIX OPraHM3alMK, | BIX OPTAHU3AUMHY, | gaymauu/ MO
HE SIBJISTOIINXCS SIBJISTFOIILIXCSI He nmeeTcslmpHoGpec
MaJIOKOMILIEKTHBIM MaJIOKOMILIEKTHBIMH,
U, €]I. U3M. ell. U3M. B HaIM9uu | TH
1o
COCTOSIHHIO
HAa

Tapenka BakyymHasi:

Haznauenue: 1eMOHCTpaIus ONbITOB B 3aMKHYTOM 00bEME ¢
pa3peXEHHBIM BO3TyXOM,

OCHOBaHHUE C KPAaHOM, KOJIOKOJI U3 TOJICTOTO CTEKJIa, PE3NHOBAs
MPOKJIAJKa, DJIEKTPUUECKUN 3BOHOK: HAIUYUE

Benepko Apxumena:

HaznaueHue: 1eMOHCTpaIs IeHCTBHS )KUIKOCTH HA TIOTPY>KEHHOE
B HEE TEJIO M U3MEPEHUE BETMINHBI BHITATKHBAFOIIEH CHITHI,
BEJIEPKO, TEJO IIIMHAPUYECKON (POpPMBI, MPY>KUHHBIN THHAMOMETP:
HaI4ne

OruuBO BO3MIYIIIHOE:

Ha3znauenue: neMoHcTpanus BOCINIAMEHEHUS TOPIOYEN CMECH TTPU
ee ObICTPOM CXKaTUU,TOJICTOCTEHHBIN [IHJIMHAP, MOPIIEHb Ha
METaJNTNYECKOM LITOKE C PYKOSTKOM, MOACTaBKa /sl IIMIIMHpPA:
HaI4ue

[Ipubop 1t IeMOHCTpAIMK TaBJICHUS B )KUAKOCTH:

Hasnauenue: neMoHCTpaIusi I3MEHEHHS JIaBlIEHUs C TITyOUHON
[OTPYKEHHUS, TaTYUK JIaBJICHUS, KPOHIITEHH AJIsl KpeTIeHUs Ha
CTEHKE COCyJla: HAIUYUE

[Tpubop 1t IeMOHCTpAIMK aTMOC(EPHOTO JaBICHUS
(MaraeOyprekue mosymapus):

HaznaueHue: 1eMOHCTpAIs CUIIbI aTMOC(EPHOTo 1aBJIeHuUs,

1IBa Pa3bEMHBIX METAUTNYECKUX TOTyIIapUs ¢ TPOYHBIMU PYIKaAMHU
1 XOPOILO MPUIUIN(OBAHHBIMU KpPassMU, HUIIIIENb C KPAHOM:
HaJIM4Ke, CO3/1aBaeMOe BHYTPH IIApOB BaKyyMMETPUUYECKOE
napienne: He MmeHee 0,05 MIla,

MaKCHUMaJIbHOE pa3pbiBaroliee ycuine: He MeHee 90 H

HaGop Ten paBHOro oobema:

Haznauenue: U1 onpeaeieHus u

CpaBHCHHS TCINIOCMKOCTHU U IIJIOTHOCTH PA3JIMYHBIX TBCPAbIX
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HaumMeHnoBaHue
00opymoBaHUs

KpaTkue npuMepHble TEXHUYECKUE XapaKTEPUCTUKU

Konuuectro
SIUHUIL JIJIS
0011c00pa3oBareib
HBIX OpraHU3aIuH,
HE SIBJISTFOIITUXCS
MaJIOKOMILICKTHBIM
U, €JI. U3M.

KoanuecTtBo equnumil

JUIA

0011eo0pa3oBaTeILH
BIX OpraHu3aIui,
SIBJISIIOIITMXCST
MaJIOKOMILJICKTHBIMH,
el1. U3M.

O6opynoBanue

HMEETCS B
HaIM4Iun/
HE
HMEETCS B
HAIHYUA
10

Heo0x0 1
MO
npuobpec
TH

HaGop ten paBHO Maccel: Haznauenue: i onpeaeneHus u
CpPaBHCHHIO IIJIOTHOCTHU PA3JIMYHBIX MAaTCPUAJIOB, IUIUHAPLI U3
PA3JIMYHBIX MAaTCPUAJIOB: HC MCHEC 3 IT.,KPHOYKHA JJ1d
IMOABCIIMBAHWA HUJIMHAPOB: HAJIMYUE

Cocynpl coobmaromuecs: Haznauenue: 1eMoHCTpanus
OJIMHAKOBOTO

YPOBHS OJTHOPOJTHOM JKHIKOCTH B COOOIIAIOIIMXCS MEKTy CO00
cocyaax pa3Hoi popMbI, COOOIIAOIIHNECS CTEKITHHBIE TPYOKH
pazHoi (popMBI: HE MEHee 3 MIT., MOACTaBKA: HATUINE

TpyOka HeroToHa:

Haznauenue: neMoHCTpaIus 0JHOBPEMEHHOCTUIAZCHUS PAa3TUUYHbIX
TEJ B pa3peKEHHOM BO31yXe,DyHKIUS TOIKITIOYSHHS K
BaKYyMHOMY HAcOCYy: HaJH4ue,

uiHa TpyOku: He MeHee 80 cM.,pe3nHOBBIC TPOOKHU, HUIIIIETb:
HaJIn4ue,

KOJIMYECTBO TeJ B TpyOKe: HEe MeHee 3 IIIT.

[Tap [Tackans:

Hasnauenue: neMoHcTpaius nepeaadu Ipou3Bo MO0

Ha )KUJIKOCTh JaBJICHUS B 3aMKHYTOM COCY€, J€MOHCTpAIUs
MoAbeMa >KUJIKOCTH MO/ IeHCTBUEM aTMOC(HEpPHOTO JaBJICHUS,
METAJUTHYECKUI [IUIUHAP C OMPaBaMH, MOPIICHb CO IITOKOM, MOJIBIH
METAJUTMYECKUH 11ap C OTBEPCTUSAMU: HAJTUUHE,

JUTMHA [WIMHAPA: HEe MeHee 22 ¢cM,JuaMeTp 11apa: He MeHee 8 cM
[ap ¢ xonpuom: HazHaueHnue: 1eMOHCTpaLMs paclIupeHus
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No HaunmeHnoBanue KpaTKI/IC IIPUMEPHBIC TCXHUYCCKUEC XapaKTCPHUCTUKH KomunuectBO € INHUII KomunuectBO €INHUII O60py,HOBaHI/IC
OGOpyHOBaHI/ISI TJ1 U1

00111c00pa3oBareibH | 0011e00pa30BaTENIbH | UMEETCS B [HEOOXO0 11

bIX OpraHu3alui, HE | bIX OPTaHU3AUMM, | gamuuun/ MO
SIBJISIIOIITMIXCST SIBJISIIOIITUIXCST He nproGpec

MaJIOKOMILICKTHEIMH, [MaJIOKOMIIJICKTHBIMH,
eJl. U3M. ell. U3M. UMECTCA B\ TH
HAJIUYUH
1o

MaTepHal IMHAPOB: CTaJlb U CBUHEL], KPIOYKHU JUIs
[MO/ABEILIMBAHUS: HaJM4Ue, CTPYT, HAMpaBJIAIoNIas TpyOKa: HalIuuue
[Ipu6op Jlenuna: Hasnauenue: s uccienoBanus 3aBUCUMOCTH
HaIpaBJIEHNs UHAYKIMOHHOTO TOKa OT XapaKTepa U3MEHEHHUs
MarHMTHOTO TIOTOKA, CTOMKA ¢ KOPOMBICIIOM: HaJIM4He,
KOJIMYECTBO aJIFOMUHUEBBIX KOJIEIl: HE MeHee 2 IIT.,

[pope3b B OJTHOM M3 KOJIEL: HATUUHe

Maraut n1yroo0pasHblii 1eMOHCTpalMoHHbI: HazHaueHue:
JIEMOHCTpALMsI CBOMCTB OCTOSHHBIX MarHUTOB,

TUI MarHUTa: HAMarHUYEHHBIH OpPYCOK,

KOJIMUECTBO 1IBETOB MAarHUTA: HE MEHee 2,

0003HaueHNE NOJCOB MAarHNUTA: HATMYHUe

MarsuT moJIOCOBOM IEMOHCTPAIMOHHBIH (T1apa):

HaznaueHue: 1eMOHCTpaI|sl CBOMCTB MOCTOSIHHBIX MArHUTOB,

TUIl MarHUTa: HAMarHWYEeHHbIH OPYCOK NMPSMOJIMHENHON (HOPMBI,
KOJIMYECTBO 1IBETOB MAarHUTa: HE MEHee 2,

0003HaueHNE NOJICOB MAarHNUTA: HaIUYUe

CTpesnky MarHUTHbIE Ha IITaTUBAX:

Haznauenue: 1eMOHCTpaIs B3aUMOCHCTBUS MOJIFOCOB MarHUTOB,
OpPUEHTAIlMM MarHWTa B MArHUTHOM II0JI€,HAMarHuueHHast CTpesKa:
HaJIM4yKe, KOJIMYECTBO [[BETOB MarHuTa: HE MEHee 2, MOACTaBKa:
HaJIn4yue

Habop nemMoHCcTpanMoHHbIHM "DiekTpocTaTuka’ (3MEKTPOCKOIBI (2
I1IT.), CyiTaH (2 mT.), MajJoyka CTEKIsTHHAs, Malouka Y00HUTOBAS,
[ITATUBBI U30JUpVIOoNue (2 IIT.)




16

No HanmenoBanue Kpatkue npruMepHble TEXHUUECKUE XapaKTePUCTUKU KonmdecTBo enuHuI | KomdecTBo enuHuI|  OOOpyaoBaHHE
OGOpyl[OBaHI/Iﬂ I It
06Lueo6pa303aT§ﬂLH 06Lueo6pa303aTeJELH HMEETCS B [HE00X0 11
BIX OpPraHu3aluil, He | bIX OPraHU3aAUMUN, | gamuyuu/ MO
ot | e apuodiee
eJl. U3M. ell. U3M. UMECTCA B\ TH
HaJIMYUH
o
COCTOIHUIO
MarmuHa 351eKTpoQopHast UK BEICOKOBOJIBTHBIN UCTOYHUK:
Haznauenwue:
TSI TIOJTYYEHUS SJIEKTPUUIECKOTO 3apsiia BHICOKOTO MOTEHIANa U
MMOJTy4YSHUST UCKPOBOTO pa3psia, TMCKU Ha CTOWKaX: HAJIMYHE,
KOJIMYECTBO JICHACHCKMX 0aHOK: He MEHee 2, IOJICTaBKa: HaJTudue
KommiexT mpoBooB: Jlnuna: He menee 500 MM - 4 mt , 250 MM - 4
mrT., 100 MM - 8 1IIT., Ha3HAYCHUE: IS 1O KITFOUCHUS
TIEMOHCTPAIIMOHHBIX MPUOOPOB U 000PYAOBAHUS K HCTOUYHUKY
TOKa. JUII COOPKH DIICKTPUICCKHX IIEeTICH, BKIIOYAs JIEMEHTRI U3
4.2. |06opynoBanue mis [lItaTuB 1a0OPATOPHBINA C AEPIKATEIIMU BECHI DJIEKTPOHHBIE 8 IWT.

1abOpaTOPHBIX padOT
1 y4eHUYECKUX
OoTBITOB (Ha 6aze
KOMIUTIEKTOB 1151 OI'D)

MEH3ypKa, npenen usmepenus 250 mn auaamomertp 1H
nuHamomeTp SH nunuuap ctanbHOH, 25 cM3 HHIMHAP
ATIOMUHUEBBIN 25 cM3 HWJIMHAP aTtOMUHUEBBIN 34 cM3
IMAJIMHIP TUIACTUKOBBINA 56 cM3 (171 U3MEPEHHS CHIIbI ApXuMmesa)
npyxuna 40 H/m npyxuna 10 H/m rpy3st o 100 r (6 miT.)
rpy3 HaOOpHBIN ycTaHaBIMBaeT Maccy ¢ marom 10 r mepHas
JIeHTa, TUHEHKa, TPAHCTIOPTUP OPYCOK C KPIOUKOM U HUTHIO
HarpasJsonas amuHoi He meHee 500 mm. J{oyDKHBI OBITH
obecrieueHbl pa3Hbie K0P PUIIMESHTHI TpeHHs OpycKa 1o
HaMPAaBJIAIOIIECH CEKYHIOMED NEKTPOHHBIN C TaTYUKOM
HaIpPaBJIAIOIIAs CO MIKAJION
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No HaumMeHnoBaHue KpaTKI/Ie MNPUMCPHBIC TCXHUYCCKUC XaPAKTCPHUCTHUKU KomunuectBo KomunuectBO eINHAIL] O6opyH0BaHHe
00opymoBaHUS €IMHULL I TUISL

0011c00pa3oBares | 001eo0pa3oBaTeIbH | HMEETCS B [HEOOX0 U]

HBIX OPraHU3aluy, | BbIX OPraHu3alui, | ganuuuw/ MO
HE SIBJISTOIINXCS SIBJISTFOIIIXCSI He nproGpec

MaJIOKOMIUIEKTHBIM [MAJIOKOMITJICKTHBIMH,
U, e11. 3M. eJl. U3M. UMCECTCA B|  TH
HaJIMYUH
1o
COCTOIHUR)

OpYCOK JIepeBSIHHBIN C ITYCKOBBIM MAarHUTOMHUTSHOM MasITHUK C
IPY30M C IIyCKOBBIM MarHUTOM U C BO3MOHOCTbIOM3MEHEHHUS
JUIMHBI HUTUPBIYArOJI0K MOABMKHBIHN OJIOK HEIOABUKHBIN
KaJIOpUMETP TEPMOMETPUCTOUYHUK MUTAHUS TIOCTOSITHHOTO TOKa
(BBIMPSAMUTEIND C BBIXOAHBIMHANpsKeHHEM 36-42 B nnu
OatapeifHbIil 6JI0K C BO3MOXKHOCTBIOPET'YIMPOBKU BBIXOHOTO
HapsHKEHUS

BOJILTMETP JBYXIIpeaebHbli (3 B, 6B)

amriepmetp aByxnpenenbubii (0,6A, 3A)

pesucrop 4,7 Om

pesuctop 5,7 Om

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

repeMeHHbIi pe3uctop (peocrar) a0 10 Om

COEJIMHUTEIIbHBIC POBOJIa, 20 IIT.

KITIOY

HAOOP MPOBOJIOYHBIX Pe3UCcTOpoB PIScobuparorias auH3a, GOKyCHOE

paccrosaue 100 MM cobuparoriast TuH3a, POKYCHOE PacCTOsSIHUE
50MM paccenBarolas JiMH3a, (GOKYCHOE pacCTOsIHUE -75MM dKpaH
ONTHUYECKAs CKaMbs ciaii]l «Moieb IpeaMeTa» OCBETUTEh
MOJYLIIJIMHAP C TUIAHIIETOM C KPYTOBBIM TPAHCHIOPTHPOM

]_[Y\T/Iﬁ{\ﬂ aOdgd IRVUOAHU I TARNAREKIXY RAKNHNR

+




18

No HanmenoBanue KpaTKI/Ie MNPUMCPHBIC TCXHUYCCKUC XaPAKTCPHUCTHUKU KomunuectBO KomunuectBO CINHMUIL O60pyHOBaHI/I€
00opymoBaHUS SMHHUII JIST VIS
06LLI€O6D8.30B&T€J}L 06Lueo6pa303aTeJELH HMEETCS B [HE00X0 11
HBIX OPraHMU3alMi, | bIX OPraHu3auui, | gampumm/ MO
S UG, | Ot e ot
W, €]1. U3M. ell. H3M. UMECTCA B TH
HATHYUHU
o
COCTOIHIAR)
Judpakuronnas pemerka 600 mrpuxoB/mMM Jludpakinuonnas
perietka 300 mTpuxoB/MM 3epKaso
JlazepHas ykaska
[lonsponn B pamke
Ilenu FOHra
Karymika MoTok
biiok quoaos
biiox KoHZIEHCATOPOB
Kommnac
Maraut
DJIEKTPOMArHuT +
Onunku jxene3Hblie B 0aHKe +
Texnosiornyeckasi HaPaBJIECHHOCTh
1. 1 mT.

OO6pazoBaTeabHBIN
KOHCTPYKTOP JUIs
MIPAKTUKU OJIOYHOTO
MIPOrPaMMUPOBAHHUS
C KOMILIEKTOM
JATYUKOB

PoGoToTexHuveckuii Habop MpeaHa3HAYECH JJI1 U3YYCHHUST OCHOB
POOOTOTEXHHKH, ACTANICH, Y3JIOB M MEXaHU3MOB, HEOOXOIUMBIX JIJIS
CO3/IaHUs POOOTOTEXHUYECKUX YCTPOMCTB.
Habop npencraBiseT co60i KOMILIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COCJIMHUTEIILHBIX AJIEMEHTOB U AJIEKTPOTEXHUYECKUX KOMIIOHEHTOB.
Habop mo3BosisieT cooupath (M IporpaMMupOBaTh COOMpacMbIe
MOJIENH ), U3 3JIEMEHTOB, BXOISAIIUX B €r0 COCTAaB, MOJICITH
MEXaTPOHHBIX U POOOTOTEXHUYECKHX YCTPOMUCTB C
ABTOMAaTHU3UPOBAHHBIM YIIPABIEHUEM, B TOM YHUCJIE HA KOJIECHOM
XOJly, a TAK)K€ KOHCTPYKLIUI, OCHOBAaHHBIX Ha UCITIOJIb30BAHUU
nepenad (B TOM YMCIIE YEPBIYHBIX U 3y04aThiX), a TAK)KE PHIYaroB.
CBETOJIMOIHBIN MaTPUYHBIN TUCIUIeH ¢ 6e0i MoJACBETKOM Ha
KOHTpOJLIEpE
KonudecTBo mopToB BBOJa/BRIBOIa HA KOHTPOJLIIEpE HE MeHee 6
KoanuecTBo KHOIIOK He MeHee 4
OO0111e€ KOIMYECTBO JIEMEHTOB: HE MeHe 520 IIT, B TOM YHCIIE:
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No HanmenoBanue KpaTKI/Ie MNPUMCPHBIC TCXHUYCCKUC XaPAKTCPHUCTHUKU KomunuectBO KomunuectBO CINHMUIL O60pyHOBaHI/I€
00opymoBaHUs SMHHUII JTST VIS
06me06p330BaT€JEL 06Lueo6pa303aTeJELH HMeeTCs B [HeoOxo1u
HBIX OPraHU3alMi, | bIX OPraHu3alui, | gammanu/ MO
e mmoner, || ot | we  apocpee
U, eJl. U3M. ell. U3M. UMECTCA B TH
HaJTUIUHU
o
1) mporpaMMupyeMmblii  OJIOK  yNpaBieHHUS, KOTOPBIA  MOXET
paboTaTh aBTOHOMHO U B TIOTOKOBOM PEXHUME;
2) CEpBOMOTOPBI
3) HaT4YHUK CHJIBI
4) MTaTYHAK PaAcCTOSTHUSA
5) maT4YWK I[BETA
6) akKkymyJnsTopHas OaTtapes
7) IlnactukoBbie CTPYKTYpHbIE AIIEMEHTHI, BKJIIOYas]
nephOpUpOBaHHBIC DIIEMEHTHI: OalKku, KyOWKH, OCH U Ballbl,
COEJIMHUTEINIbHBIE AJIEMEHTHI K OCSAM, LIECTePHH, MpelHa3HauYCHHbIE
IUIS CO3JaHMsI YEPBAYHBIX U 3yOUaThIX Mepeaad, COeAMHUTEIbHbIE U
KpEene)KHbIE JIEMEHTHI;
7) [IporpammHuoe obecrnieueHue, UCIIOJIb3yeMOe TUIst
[IPOrpaMMUPOBaHUS COOMpaeMbIX POOOTOTEXHUYECKHX MOJIENEN U
O6pazoBarenbHblii  [KOMIUIEKT Ui U3Y4YE€HHUS OCHOB 3JEKTPOHUKU U pOOOTOTEXHUKHI 1 .

Ha0Op MO MEXaHUKE,
MEXaTPOHHKE U
POOOTOTEXHUKE

Habop nomkeH ObITh IpeAHa3HAueH Ui IPOBEICHHUS Y4eOHBIX
3aHSTUI [0 SJICKTPOHUKE U CXEMOTEXHUKE C IIENIbI0 U3YUYECHUS
HanOoJee pacIpOCTPaHEHHON AIEMEHTHOM 0a3bl, MPUMEHIEMON AJs
MHXEHEPHOTEXHUYECKOTO TBOPUECTBA YUaIIUXCA U pa3paboTKu
yueOHBIX MoJienel po6oToB. Habop A0mKeH MO3BOIATh yYaliuMes
Ha MMPAKTUKE OCBOUTHh OCHOBHBIE TEXHOJIOTUU IPOECKTUPOBAHMS
POOOTOTEXHUYECKUX KOMILJIEKCOB Ha MMPUMEpPE YUeOHBIX MOIeNei
pPOOOTOB, a TaK)Ke U3YYUTh OCHOBHBIE TEXHUYECKHE PEILICHNUS B
obnacTu KHOEPHETUUYECKUX U BCTPAUBAEMBIX CHCTEM.

B cocTaB KoMIIeKkTa JOKEH BXOIUTh HA00p KOHCTPYKTHUBHBIX
DIIEMEHTOB JJIsi COOPKM MaKeTa MaHUIYJISLUOHHOTO po0oTa,

KOMIIIEKT MEeTATTUYECKUX KOHCTNVKTURHEIX ATEMEHTOR M09 COONKU
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No HanmenoBanue KpaTKI/Ie IIPUMEPHBIC TEXHUYCCKUEC XapaKTCPHUCTUKH KomunuectBo KomunuectBO €INHUII O6opyH0BaHHe
obopyzosanns CIMHMIL JUTA AL uMeeTcs B [HeoO0X0mu
0011c00pa3oBarens | 001e00pa3oBaTeIbH y
HBIX OpraHM3aImii, | bIX opranusanuii, | HHTHIHA Mo
HE SIBIISTIOIIUXCS SIBIISTFOIIIXCST HC nprodpec
MaJIOKOMIIIEKTHBIM [MaJIOKOMIUIEKTHBIMH,| UMEETCS B TH
u, 4. U3M. €. NU3M. HAJIUYUHU
o

B cocTaB KoMIIeKTa BXOIUT HAOOP JIEKTPOHHBIX KOMIIOHEHTOB IS
M3Y4YEHUS OCHOB 3JIEKTPOHUKU U CXEMOTEXHUKH, a TAKKE KOMIUIEKT
[IPUBOJIOB M TATYUKOB PA3JIMYHOTO THUIIA Ui pa3paboTKU
POOOTOTEXHUYECKUX KOMITJIEKCOB.

B cocTaB KoMIIeKTa JOHKHO BXOJUTh: MOTOPBI C SHKOJIEPOM - HE
MeHee 21T, CEpBONPUBO/L OOJIBIION - HE MeHee 41T, CEPBONPHUBO/L
MaJiblii - He MeHee 21T, HH(PaKpaCHbIM 1aTYMK - HE MeHee 3 IIT,
YJIbTPa3BYKOBOM aTUMK - HE MeHee 3 1T, JaTYUK TeMIepaTyphl - He
MeHee 11T, TaTYuK OCBEIIEHHOCTH - He MeHee 11T, Habop
JIEKTPOHHBIX KOMIIOHEHTOB (PE3UCTOPHI, KOHAEHCATOPHI,
CBETOJMObI PA3IMYHOIO HOMUHAJIA), KOMILIEKT ITPOBOIOB IS
0ecraeyHOroNpOTOTUIIMPOBAHNUS, I1JI1ATA
0ecraeyHOroNpOTOTUIIMPOBAHHUS, AKKYMYJITOP U 3apsIIHOE
YCTPOMCTBO,

B cocTaB KOMILIEKTa JOKEH BXOAUTh POrPaMMHUPyeMbli
KOHTPOJUIEP, TporpaMMupyembiii B cpee Arduinol DEwmmu
aHAJIOTUYHBIX CBOOOJHO pacpoCTpaHsAeMBbIX cpellaX pa3paboTKH.
[Iporpammupyemblit KOHTPOJUIEP JOJKEH 001a1aTh MOPTaMH IS
[OJIKJIOUYEHUS LIU(PPOBBIX U aHATOTOBBIX YCTPOUCTB, HHTEpdericamu
TTL, USART, 12C, SPI, Ethernet, Bluetoothumu WiFi.

B cocTaB KOMILIEKTa JOJKEH BXOAUTh MOAY/Ib TEXHUUECKOTO
3pEeHMs], IPEACTABISIOMUN COO0I BEIYNCIUTENBHOE YCTPOHCTBO CO
BCTPOEHHBIM MUKPOITPOLIECCOPOM (KOJI-BO sIJIEp - HE MeHee 41T,
qactoTa siapa He MeHee 1.2 [T, o0bem O3V - He menee 512MO6,
00BbeM BCTPOCHHOH MamsATH - He MeHee 81'0), MHTerpupoBaHHON

KaMepOﬁ (MaKCI/IMaJIBHOC pa3pcuicHnue BUACOIIOTOKA,
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No HanMmeHoBaHuE KpaTkne TpuMepHbIC TEXHUICCKIE XapaKTCPUCTUKA Konmmaectro KosmdecTBo enuHuI;|  OGOpyI0OBaHHE
00opymoBaHUS SMHHUII JTST VIS
06Lueo6pa3OBaTerb 06Lueo6pa303aTeJELH HMEETCS B [HE00X0 11
HBIX OPraHMU3AIMM, | BIX OPTAaHU3AINHA, | gamanu/ MO
s mamonncs | gwmoninet | e apuospes
W, €1I. U3M. ell. M3M. UMCETCA B\ TH
HaJIUIUH
o
BCTPOEHHOE MPOTPaMMHOE 00€CTIeueHe Ha OCHOBE OIEPAIMOHHOM
cucteMbl LINUX, MTO3BOJISIONIEE OCYIIECTBIIATH HACTPOHKY CHCTEMBI
MaIIMHHOTO 00yYeHHS TapaMeTpOB HEUPOHHBIX CETEeN IS
oOHapyXeHUsI 00bEKTOB, OTIPEIENICHUS UX [TAPaMETPOB U
NaTbHEHIIeH NACHTH(UKAIIIH.
KomruiekT nomkeH o6ecneunBaTh BOBMOKHOCTh U3YUYCHHSI OCHOB
pa3pabOTKH IMTPOTPaMMHBIX M AIlITapaTHBIX KOMITJICKCOB
WHXEHEPHBIX CUCTEM, pelieHui B cpepe "MHTepHeT Bemeit", a
KommbroTepHoe 000pynoBaHue
1 HoytOyxk 3 mrT.

dopm-dakTop: HOYTOYK;

JKecTkasi, HeoTKIIIOUaeMasi Kl1aBuaTypa: HaJu4ue;

Pycckas packiagka KjlaBUaTypbl: HAIUYUE;

J{lnaronanp 5kpaHa: He MeHee 14 110iiMoB;

Pazpemenne sxpana: He menee 1920x1080 nukcenei;

KonuuecTtBo siaep npoiieccopa: He MeHee 4;

KosinuecTBo NOTOKOB: HE MEHeE &;

bazoBas TakToBas yacrtora npoieccopa: He menee 1 I'T 11
MakcumanbHasi TAKTOBasi 4acToTa npoueccopa: He menee 2,5 I'T'w;
Kamr-mamsath mporieccopa: He MeHee 6 MOaidT;

OObeM ycTaHOBJIEHHOW ONEpaTUBHON MaMATU: He MeHee § 1 0aiiT;
O06beM noanepKUBaeMoil ONepaTuBHON MaMsITH (7151 BO3MOKHOCTH
pacmupenusi): He meHee 24 ['6aiit;

O60beMm Hakommrtens SSD: He menee 240 ['Gaiir,

Bpemsi aBTOHOMHO# paboThl OT OaTapeun: HE MEHee 6 JacoB,

Bec HOyTOyKa ¢ yCTaHOBJICHHBIM aKKyMYyJIsTopoM: He Oornee 1,6 kr,
Bruemnuii uarepdeiic USBcrannapra He Hike 2.0: He MeHee IBYX
CBOOOHBIX.

Buemnuit uarepgeiic LAN(B ciydae OTCYTCTBUS Ha KOpITyce,
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No HanmenoBanue KpaTKI/Ie MNPUMCPHBIC TCXHUYCCKUC XaPAKTCPHUCTHUKU KomunuectBO KomunuectBO CINHMUIL O60pyHOBaHI/I€
00opymoBaHUs SMHHUII JTST VIS
06Lueo6pa3013aTeJEL 06Lueo6pa303aTeJELH HMEETCS B [He00X0 11
HBIX OPraHU3aluH, | bIX OPTaHU3AUNNA, | gameramm/ MO
HE SBJISIONTUXCS SIBJISTFOTIIAXCSI He npHOGpec
MaJIOKOMIUICKTHBIM [MAJIOKOMILICKTHBIMH,
U, eJl. U3M. ell. U3M. UMECTCA B TH
HATHYUHU
1o
npenocraniaTh Ethernetaganrep USB-RJ-45);
Hanuumne monyneit u uatepdeiicoB (MCMoIp30BaHNE MTEPEXOTHUKOB
He ipexycmotpeno): VGA, HDMI,
becripoBotHas cBsi3s Wi-Fi: Hanngue ¢ moyiepKkoit ctanapra
IEEE 802.11n, wim coBpeMeHHee;
Web-kamepa: nHamuuue;
Manunynsatop "Mellb'": HanU4Ke,
[IpenycranoBnennas OC ¢ TpaduYecKuM T0JIb30BATEIHCKUM
nHTepdericoMm, obecreunBampmas padoTy  pacmpoCTpaHEHHBIX
00pa3oBaTeNIbHBIX M 00IIECHCTEMHBIX MPUIIOKEHHUN: HaJTH4YHE.
MOV (mpunTED, Tun ycrpoiictBa: MOV (byHKIIMY 1eyaTv, KOMUPOBAHUS, 1 .

CKaHep, KOIHP)

CKaHMPOBAHUA );

®dopmar Oymaru: He MeHee A4;

L{BeTHOCTB: YepHO-OEIIbIiA;

Texnonorus neyaru: Ja3zepHast

MakcumanbHoe pazpemienue nedatu: He meHee 1200%1200 toyek;

Hurepdeiicer: Wi-Fi, Ethernet (RJ-45), USB.
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TABJIMLIA
No2

[MPOPUIBHBIN KOMIIIEKT (

DEOPYIOBAHUW A

KoanuecTtBo eqununil
JIJI TPO(DHIILHOTO

KoanuecTtBo equnuil

KOMILJIEKTa U1 TPO(QUIIBHOTO
Ne Hamvenosane Kparkue npumepHble TEXHUUECKHE XapaKTePUCTUKH (obmieobpasosarebHbie KOMILICKT
o0opynoBaHuUs OopraHu3aium, He (MaJIOKOMILIEKTHBIE
SIBJISTIOIIMCCS o0mreoOpa3oBaTeIbHBIC
MaJIOKOMIUIEKTHBIM), | OpraHU3alliu), €. U3M.
eJl. U3M.
BA3OBAS (OBA3ATEJIBHAA YACTE)
EcTtecTBeHHOHay4YHasi HANPaBIEHHOCTh
ObecrieunBaeT BBINOJIHEHKE J1a00PAaTOPHBIX padOT HA YpOKax MO OHOJIOTHUH B
OCHOBHOI IIIKOJIE ¥ TPOEKTHO-UCCIIEI0BATENbCKON AESITETbHOCTH yHaIIUXCsl.
Kommnekramnus: becnpoBoaHON MynbTUIATYHK 110 OMOJIOTHH € 6-10
BCTPOEHHBIMH JATYUKAMMU:
JlaTumk BIaXHOCTH ¢ nuarna3zoHoM n3mepenus 0.. .100%
JlaT4MK OCBEIIEHHOCTH C IMAIla30HOM M3MEPEHHUs He yxke yeM oT 0 1o
180000 nx
Hatuuk pH ¢ auanaszonom usmepenus He yxe yem ot 0 1o 14 pH Jlarunxk
udposas naboparopus | temmeparyphl ¢ JUANa30HOM U3MEPEHHs He yxke ueM oT -20 1o +140C
1. 10 GHOJIOTHH 3 m.

(yueHuveckas)

JlaTyuk 3MeKTpOPOBOAUMOCTH C JUara30HaMU U3MepeHus He yxke 4eM oT 0
10 200 MkCwM; ot 0 1o 2000 mxCwm; ot 0 7o 20000 MKCMm

JlaTuuk TeMmepatypsl OKpYy>Karoieil cpeibl ¢ IMana3oHOM U3MEpeHus He
yxe yem oT -20 1o +40

AKkceccyapsl:

Kabenp USBcoeanuutenbHbiil 3apsAaHoe yCTPOUCTBO ¢ kabeiaem MiniUS-
BUSBAnantep Bluetooth4.1 LowEnergy

KpaTkoe pykoBOJICTBO MO 3KCIUTyaTanuu HudpoBoit 1adbopaTopuun
Hudposas Buaeokamepa ¢ METANTMYECKUM IITATUBOM, pa3pellieHue He
menee 0,3 Mmukc

[IporpamMmmuoe oGecrieueHne

Metoauueckue pekoMenaanuu He Mmeree 30 paboT
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HaumenoBanune
00opymoBaHUS

Kpartkue npumepHble TEXHUUECKHE XapaKTePUCTUKH

KoanuecTtBo eqununil
JUTSL TIPO(DHIIBHOTO
KOMILJIEKTa
(06meoOpa3oBaTeIbHEIC
Opra"u3amuu, He
SIBJISTFOIITCCS
MAaJIOKOMILJICKTHBIM),
€. M3M.

KoanuecTtBOo equnmIl
JUTSE TIPO (PHITBHOTO
KOMILICKTa
(MaJIOKOMILIICKTHEIC
o0mreoOpa3oBaTeILHBIC
OpraHu3alum), e/l. u3M.

YnakoBska
Hanuume pycckos3pI9HOTO caiiTa MoAIEPKKH, HATUYNE BUICOPOTUKOB.

Hudposas nadoparopus
10 XUMHH (YICHHYECKas)

ObecrieunBaeT BBINOJIHEHUE JTA0OPAaTOPHBIX padOT O XMMHUH Ha ypoKax B
OCHOBHOM IIKOJIE ¥ TIPOEKTHO-NCCIIETOBATEIILCKON IEATETLHOCTH YIaIIHXCS.
Kommnekranus:

becripoBoHON MYIBTUIATYMK MO XUMHUU € 4-MsI BCTPOCHHBIMU JaTYUKAMU:
Hatuuk pH ¢ auanazonom usmepenus He yxe yem ot 0 1o 14 pH Jlatuuxk
BBICOKOW TeMIepaTyphl (TEPMOIAPHBII) ¢ AUANa30HOM U3MEPEHHUSI HE yKe
geM oT -100 mo +900C

JlaTuuk 3MeKTpONIPOBOAUMOCTH € JUana30HaMu U3MEpeHHst He yxe ueM oT 0
10 200 MmxCwm; ot 0 1o 2000 mxCwm; ot 0 o 20000 mxCwm JlaTunk
TEMIIEPATyphl IJIATHHOBBIN C TMana30HOM U3MEpEeHHs He yxke ueM oT -30
110+120COTnenbpHbIE JaTYUKU:

JlaTyuK ONTUYECKOM MIIOTHOCTU 525 HM AKceccyaphl:

Kabenp USBcoeanuutenbHbiii 3apsAaHoe yCTPOUCTBO ¢ kabeaem MiniUS-
BUSBA nantep Bluetooth4.1 LowEnergy

KpaTkoe pykoBOJICTBO MO 3KCILTyaTaluu HudpoBoi 1abopaTopun

Ha6op nmaboparopHoii 0OCHaCTKH

[IporpamMmmuoe obecrnieueHue

Metonndeckue pekomenaanuu He meHee 40 paboT

Hanuume pycckos3pIMHOTO caiiTa MmoAIepKKU

Hanuumne BUICOPOIHKOB.

udposas nadboparopust
1o gu3uke (ydeHHIecKas)

OO6ecrieynBaeT BBIMOJIHEHNE YKCIIEPUMEHTOB 110 TeMaM Kypca (pU3UKH.
Komrmuiexramnus:
BecnipoBo1HOIM MyTBTHIATYUK 1O (PU3UKE C 6-F0 BCTPOCHHBIMU JTATYUKAMHU:

3 mrT.
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KoanuecTtBo eqununil
JUTSL TIPO(DHIIBHOTO

KoanuecTtBOo equnmIl

KOMILJIEKTa 1St TPO(HIEHOTO
Ne Hamvenosare Kpartkue npumepHble TEXHUUECKHE XapaKTePUCTUKH (obmmeobpasosareNbHbie KOMILICKT
o0opynoBaHuUs OopraHu3alum, He (MaJIOKOMIIEKTHbBIE
SIBJISTIOIIMCCS o0mreoOpa3oBaTeILHBIC
MaJIOKOMIUIEKTHBIM), | OpraHU3alliu), €. U3M.
€l. U3M.
HudpoBoii qaTuuk Temneparypsl ¢ JUana3oHOM U3MEPEHUS HE yXKe UeM OT -
20 oo 120C
HudpoBoii gaTunk abCOTOTHOTO JTaBICHUS C JUANa30HOM U3MEPEHUS He
yxe geM ot 0 1o 500 xIla
JlaT4uK MarHUTHOTO MOJISI C IMANTa30HOM M3MEpPEHHUs He yxke ueM oT -80 110
80 MTn
JlaTuMK HampsHKEHUs ¢ Auana3oHaMu U3MEPEHHs HE YKe UueM OT -2 110 +2B
oT -5 10 +5B; o1 -10 no +10B; ot -15 mo +15B /laTuuk TOKa HE yXe 4eM OT -
1 no +1A
JlaTumk akcemepoMeTp ¢ MmoKa3aTe sIMU He MeHee ueM: £2 (; 4 g; +8
gOTnenpHbBIE YCTPOMCTBA:
USBocuumnorpad He meHee 2 kaHana, +/-100B Akceccyapsl:
Ka6ens USBcoennuuTenbHbIN
3apsiiHO€e yCTpOCTBO ¢ Kaberem MiniUSB
USBA nanrep Bluetooth4.1 LowEnergy
KoncTpykTop 1151 IpOBEIEHUS SKCIIEPUMEHTOB
KpaTkoe pykoBOJICTBO MO 3KCILTyaTaluu HuGpoBoi 1abopaTopun
[Iporpammuoe obecrnieueHre
Meroauueckue pekomenaamnuu (40 pador)
Hanuune pycckosi3pI4HOTO caiiTa noaaepkku Hannune BUACOPOIUKOB.
KoMmnproTepHOoe 000pyIoBaHHE
®opm-pakrop: HOYTOYK;
4. Hoyt0Oyk XKectkas, HeoTKIIIOUaeMasl KJlaBuarypa: Hainuuue; Pycckas packiaznka 3 wr.

KJIaBUATyphbl: Hanu4ue; Jlnaronans s5KpaHa: He MeHee 14 ToiMOB;
Paspemenue skpana: He MeHee 1920x1080 nukcenei;
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KoanuecTtBo eqununil
JUTSL TIPO(DHIIBHOTO

KoanuecTtBOo equnmIl

KOMILJIEKTa IS TPO(HIEHOTO
Ne Hamvenosare Kpartkue npumepHble TEXHUUECKHE XapaKTePUCTUKH (obmmeobpasosareNbHbie KOMILICKT
o0opynoBaHuUs OopraHu3alum, He (MaJIOKOMILIEKTHBIE
SIBJISTIOIIMCCS o0mreoOpa3oBaTeILHBIC
MaJIOKOMIUIEKTHBIM), | OpraHU3alliu), €. U3M.
€l. U3M.
KonunuectBo siaep npoueccopa: He MeHee 4;
KonnyecTBo mOTOKOB: HE MeHee &;
bazoBas takToBas yacrora mpoueccopa: He meHee 1 I'T 11
MakcumanbHasi TAKTOBasi 4acToTa mpoiieccopa: He menee 2,5 I'T;
Komr-mamsite mporieccopa: He Menee 6 Moaiir;
O0beM yCcTaHOBIIGHHOM OMEpaTUBHON MaMsTH: HE MeHee 8 ['0aiiT;
O6beM noaaepKUBaeMoil onepaTuBHON NaMsTH (711 BOZMOKHOCTH
pacmupenus): He MmeHee 24 ['0aiT;
O0neMm Hakomurens SSD: ne menee 240 I'0aiir,
Bpemst aBToHOMHO# paboThl OT OaTapeun: HE MeHee 6 4acos,
Bec HOyTOYKA C yCTaHOBIEHHBIM aKKyMYJIITOpOM: He Ootee 1,6 kr,
Buemranit uatepdeiic USBcranaapra vHe Huxke 2.0: He MeHee ABYX
cBoOoHbIX. BHenmHmit naTepdeiic LAN(B cirydae OTCYTCTBHUS Ha KOpITyCe,
npenocrasiaTe Ethernetaganrep USB-RJ-45);
Hanuuue monyneit u untepgeiicon (MCMOIb30BaHUE TIEPEXOTHUKOB HE
npeaycmotpeno): VGA, HDMI;
becnipoBoanas cBsi3» Wi-Fi: nanuume ¢ moauepxkoii ctangapra IEEE
802.11n, uiu coBpeMeHHee;
Web-kamepa: Hannume,
Manunynstop "Mbilib": HAIMYKE,
[Ipenycranosnennas OC c rpadguueckuM Mojib30BaTeIbCKUM UHTepdercoMm,
obecrneunBaroias paboTy paclpoCTpaHEHHBIX 00pa30BaTENbHBIX U
OOIIECUCTEeMHBIX TPUJIOKCHUN: HAIUYHE.
Tun ycrpoiictBa: MOV (pyHKIMM NedaTH, KOMUPOBAHUS, CKAHUPOBAHUA);
dopmar dymaru: He MeHee A4,
M®VY (npunTep, ckaHep, L[BeTHOCTH: UepHO-OCIBIA; 1 wr.

KOIIHD)

TexHosorus nevaTu: Ja3zepHas
MakcumanbHoe paspenieHue nedatu: He meree 1200*1200 Touek;
Wutepdeiice: Wi-Fi, Ethernet (RJ-45), USB.
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KoanuecTtBo eqununil
JUTSL TIPO(DHIIBHOTO

KoanuecTtBOo equnmIl

(yueHuveckas)

10 200 MkCwM; ot 0 1o 2000 mxCwm; ot 0 7o 20000 MKCMm

JlaTuuk TeMrepatypsl OKpYy>Karolieil cpeibl ¢ IMana3oHOM U3MEpeHus He
yxe yem oT -20 10 +40

AKceccyapbl:

Kabenp USBcoeanuuTtenbHbiii 3apsAaHoe yCTPOUCTBO ¢ kabeiaem MiniUS-
BUSBAnantep Bluetooth4.1 LowEnergy

KpaTkoe pykoBOJICTBO MO 3KCILTyaTaluu HuGpoBoi 1abopaTopun
Hudposas Buaeokamepa ¢ METALIMYECKUM IITATUBOM, pa3pellieHue He
menee 0,3 Mmukc

[IporpamMmmHoe oGecrieueHne

Metonudeckue pekomeHaanuu He meree 30 pabot

YnakoBka

Hannuune pyccKosI3pIYHOTO caiiTa MoAAePKKU, HATUYUE BUACOPOTHKOB.

KOMILJIEKTa 1St TPO(HIEHOTO
Ne Hamvenosare Kpartkue npumepHble TEXHUUECKHE XapaKTePUCTUKH (obmmeobpasosareNbHbie KOMILICKT
o0opynoBaHuUs OopraHu3alum, He (MaJIOKOMIIEKTHbBIE
SIBJISTIOIIMCCS o0mreoOpa3oBaTeILHBIC
MaJIOKOMIUIEKTHBIM), | OpraHU3alliu), €. U3M.
€l1. U3M.
JOITOJIHUTEJIBHOE OBOPYZIOBAHUE
EcTtecTBeHHOHay4YHasi HANPaBIEHHOCTh
ObecrieunBaeT BBINOIHEHNE J1a00PAaTOPHBIX padOT HA YpOKax Mo OMOJIOTHUH B
OCHOBHOI IIIKOJIE ¥ TPOEKTHO-UCCIIEI0BATENbCKON AEITETbHOCTH yHaIIUXCsl.
Kommnekramnus: becnpoBoaHON MynbTUIATYHK 110 OMOJIOTHH € 6-10
BCTPOEHHBIMH JTATYNKAMHU:
JlaTauk BaxHOCTH ¢ quanazoHoM uaMeperwus 0.. .100%
JlaT4MK OCBEIIEHHOCTH C IMAIla30HOM M3MEPEHHUs He yxke yeM oT 0 1o
180000 nx
Hatunk pH ¢ nnamazonom umepenus He yxe uem ot 0 go 14 pHdaTunk
TeMIEepaTyphl ¢ IUANa30HOM U3MEpPEeHUs He yxe yeM oT -20 go +140C
Ludposas naboparopus JlaTuuk 3J1eKTpONTPOBOAMMOCTH € JUaa30HaMK U3MEPEHU s HE yke 4eM OT ()
1o OuoJyioruu I wr.
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HaumenoBanune
00opymoBaHUS

Kpartkue npumepHble TEXHUUECKHE XapaKTePUCTUKH

KoanuecTtBo eqununil
JUTSL TIPO(DHIIBHOTO
KOMILJIEKTa
(06meoOpa3oBaTeIbHEIC
Opra"u3amuu, He
SIBJISTFOIITCCS
MAaJIOKOMILJICKTHBIM),
€. M3M.

KoanuecTtBOo equnmIl
JUTSL TIPO (PHITBHOTO
KOMILICKTa
(MaJIOKOMILIICKTHEIC
o0mreoOpa3oBaTeILHBIC
OpraHu3alum), e/l. u3M.

Hudposas nadoparopus
0 XUMHH (YICHHYECKas)

OO6ecnieunBaeT BHITIOJIHEHHUE JTAOOPATOPHBIX padOT M0 XMMHUH Ha YPOKaX B
OCHOBHOM IITKOJIE ¥ TIPOEKTHO-MUCCIIET0BATEIILCKON IEATETLHOCTH yUaIIXCsl.
Kommnekranus:

becripoBoHON MYIBTUIATYMK MO XUMHUU € 4-MsI BCTPOCHHBIMU JaTYUKAMU:
Hatuuk pH ¢ ananazonom usmepenus He yxe yem ot 0 1o 14 pH Jlatunx
BBICOKOHM TeMITepaTyphl (TEpMOTIAPHBIN) C IUAMA30HOM H3MEPEHUS HE yKe
geM oT -100 mo +900C

JlaTuuk 3MeKTpONIPOBOAUMOCTH C TUara30HaMU U3MepeHHsl He yxke ueM oT 0
10 200 MmxCwm; ot 0 10 2000 MmxCwm; oT 0 o 20000 MmxCwm aTunk
TEMIEPATyphl IJIATHHOBBIN C TMAaNa30HOM U3MEpEHHs He yxke ueM oT -30
10+120COTnenpHbIE JaTYNKU:

JlaTyuK ONTUYECKOM MIIOTHOCTU 525 HM AKceccyaphl:

Kab6ens USBcoeauuuTenbHbIi 3apsaHoe yeTpoicTBo ¢ kaberem miniUS-
BUSBA nantep Bluetooth4.1 LowEnergy

KpaTkoe pykoBoICTBO MO 3KCILTyaTaluu HudpoBoi 1abopaTopuun

Ha6op nmaboparopHoii 0OCHaCTKH

[Iporpammuoe obecrnieueHue

Meroauueckue pekomenaanuu He meHee 40 pabot

Hanuuue pycckosi3pI9HOTO caiiTa MmoAaep KU

Hanuumne BUICOPONIHKOB.

1 mr.

[udposas nadopatopust
o gu3uke (ydeHHUYECcKas)

OO6ecrieynBaeT BBIMOJHEHNE YKCIIEPUMEHTOB 110 TeMaM Kypca (pU3UKH.
Kommekramus:

BecnipoBoHOM MyTbTUAATYUK MO PU3UKE C 6-F0 BCTPOCHHBIMU JTaTYUKAMHU:
HudpoBoii gaTuyuk TeMIepaTypsl ¢ JUAMa30HOM U3MEPEHUS HE yXKe UeM OT -
20 mo 120C

1 mT.
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HaumenoBanune
00opymoBaHUS

Kpartkue npumepHble TEXHUUECKHE XapaKTePUCTUKH

KoanuecTtBo eqununil
JUTSL TIPO(DHIIBHOTO
KOMILJIEKTa
(06meoOpa3oBaTeIbHEIC
Opra"u3amuu, He
SIBJISTFOIITCCS
MAaJIOKOMILJICKTHBIM),
€. M3M.

KoanuecTtBOo equnmIl
JUTSE TIPO (PHITBHOTO
KOMILICKTa
(MaJIOKOMILIICKTHEIC
o0mreoOpa3oBaTeILHBIC
OpraHu3alum), e/l. u3M.

HudpoBoii naTunk abCOTOTHOTO JTaBICHUS C JUAa30HOM U3MEPEHUS He
yxke yem ot 0 1o 500 xI1a

JlaT4rKk MarHUTHOTO TIOJIS C JMANa30HOM U3MEpEeHus He yxKe 4eM oT -80 10
80 MTn

JlaTuMK HampspKEHUs ¢ Auana3oHaMu U3MEPEHHUs HE YKe UueM OT -2 110 +2B
oT -5 10 +5B; o1 -10 no +10B; ot -15 mo +15B /laTuuk TOKa HE yXe 4eM OT -
1 1o +1A

JlaTumk akcemepoMeTp ¢ MmoKa3aTessIMU He MeHee ueM: £2 (; 4 g; +8
gOTnenpHbIE YCTPOMCTBA:

USBocuumnorpad He meHee 2 kaHana, +/-100B Akceccyapsl:

Kab6ens USBcoennuurenbHbIi

3apsiiHO€E yCTpOMCTBO ¢ Kaberem MiniUSB

USBA nanrep Bluetooth4.1 LowEnergy

KoHcTpykTop /Ui poBeieHus! SIKCIIEPUMEHTOB

KpaTkoe pykoBoICTBO MO 3KCIUTyaTaluu HudpoBoi 1adopaTopuu
[Iporpammuoe obecrnieueHue

Meroanueckue pekomenaanuu (40 pabor)

Hannuue pycckosi3pIUHOTO caiiTa noanepku Hamuuue BUACOPOITHKOB.

[udposas nadopatopust
1o pU3UO0JIOTUU
(mpo¢ubHBIN ypOBEHD)

OObecnieunBaeT MPOBEJCHNE UCCIEI0BaHUS 110 (DYHKIIMOHUPOBAHUIO
yesoBeyeckoro opranusma. Kommiekranus: becripoBoaHOM MyIbTHIATUMK
1o (u3nosoruu ¢ 5-10 BCTPOCHHBIMU AaTYMKaMHu: J[aTuuK apTepraaIbHOro
nasnenus (0.250 mum pr. cT.)
JlaTyuk mysbca ¢ IUana3oHoM HM3MepeHus He yxke yeM oT 30 go 200 yn/muH
JlaTuuk TeMIeparypsl Tejaa ¢ AUAna30HOM M3MEPEHUs HE YK€ 4eM OT +25 1o
+40C
JlaTuuK 4acTOTHI JbIXaHMs C Mana30HOM M3MepeHHsl He yxke ueM oT 0 1o

1 mT.
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HaumenoBanune
00opymoBaHUS

Kpartkue npumepHble TEXHUUECKHE XapaKTePUCTUKH

KoanuecTtBo eqununil
JUTSL TIPO(PHIIBHOTO
KOMILJIEKTa
(06meoOpa3oBaTeIbHEIC
Opra"u3amuu, He
SIBJISTFOIITCCS
MAaJIOKOMILJICKTHBIM),
€. M3M.

KoanuecTtBOo equnmIl
JUTSE TIPO (PHITBHOTO
KOMILICKTa
(MaJIOKOMILIICKTHEIC
o0mreoOpa3oBaTeILHBIC
OpraHu3alum), e/l. u3M.

100 uukII0B/MUH

Jlatuuk yckopeHus ¢ okazatessimu £2 §; 4 ¢; £8 gOTenpHbIe yeTpOCTBA:

Hatuuk OKI' ¢ auanasonom usmepenus He yxe yeM ot -300 mo +300 MB)
Hatunk pH ¢ nuamazonom uzmepenus He yxe uem ot 0 1o 14 pHdaTunk
CUJIOMEp C JUaIa30HOM u3MepeHus He yxe yeM oT -40 no 40 H JlaTunk
OCBEILIEHHOCTH C AUANa3oHOM u3MepeHus He yxe yeM oT 0 o 180000 ik
AKceccyapsl:

Kab6ens USBcoennuurenbHbIi

3apsiiHO€E yCTpOMCTBO ¢ Kaberem MiniUSB

USBA nanrep Bluetooth4.1 LowEnergy

KoHcTpykTop /Ui poBeieHus! SKCIIEPUMEHTOB

Kpartkoe pykoBOACTBO MO AKCILTyaTauy MUGPOBOM JTaO0paTOpun
[Iporpammuoe oGecrieueHue

Meroandeckue pekomenaanuu He meHee 20 pabot

Hanuuue pycckosi3pIYHOTO caiiTa MoAIep KU

Hanuuue BUICOPOIUKOB.

[{udposas naboparopus 1o
HKOJIOTUU

Ob6ecrieunBaeT MPOBEACHNUE YYEOHOTO IKOJIOTHUECKOTO MOHUTOPUHTA
WHCTPYMEHTAILHBIMU MeTo1aMu. Habop npuMeHsieTcs mpu U3y4eHun
9KOJIOTUH, OMOJIOTUH, XUMHH, Teorpaduu 1 MPUPOAOBEICHHUS, a TAKKE IS
WHIUBUAYAIbHBIX UCCIEIOBAHUS U MPOEKTHOU AESITETFHOCTH IIKOJILHUKOB.
Kommnekrarus: becnpoBoAHONMYIBTHAATYHUK IO SIKOJIOTHUYECKOMY
MOHHUTOPHUHTY C 8-F0 BCTPOCHHBIMU JTaTYHKAMHU:

JlaTuuk HUTpAT-UOHOB JlaTUMK XJIOPUI-UOHOB

Hatuuk pH ¢ nuanazonom usMepenus e yxe ueM ot 0 1o 14 pHJ/laTunx
BJIQYKHOCTH ¢ auana3zoHoM umepenus 0.. .100%

1 mT.
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HaumenoBanune
00opymoBaHUS

Kpartkue npumepHble TEXHUUECKHE XapaKTePUCTUKH

KoanuecTtBo eqununil
JUTSL TIPO(PHIIBHOTO
KOMILJIEKTa
(06meoOpa3oBaTeIbHEIC
Opra"u3amuu, He
SIBJISTFOIITCCS
MAaJIOKOMILJICKTHBIM),
€. M3M.

KoanuecTtBOo equnmIl
JUTSE TIPO (PHITBHOTO
KOMILICKTa
(MaJIOKOMILIICKTHEIC
o0mreoOpa3oBaTeILHBIC
OpraHu3alum), e/l. u3M.

JlaT4rK OCBEIIEHHOCTH C TMANa30HOM M3MEpPeHUsl He yxke uyeM oT 0 110
180000 nx

JlaTuuk TemriepaTyphl ¢ JUANIa30HOM U3MEPEHHsS HE yke ueM oT -20 10
+140C

JlaT4rK AJIEKTPONPOBOAMMOCTHU C JUATIA30HAMHU U3MEPEHHs HE yke ueM oT ()
10 200 MmxCwm; ot 0 10 2000 MmxCwm; oT 0 10 20000 MxCwMm JlaTumk
TEMITEpaTyphl OKPYKAIOIEH CPeIbl C AUANa30HOM U3MEPEHHUS HE V)K€ YeM OT
-20 go +50C OtneapHBIE JATUYNKH:

JlaTumk 3ByKa ¢ GyHKIIMEH WHTETPUPOBAHUS C TUATIA30HOM U3MEPECHHUS
gacToT He MeHee ueM oT 50 I'm o 8 xI'1;

JlaT4rK BIAQXHOCTH IMOYBKI C TMANIA30HOM M3MEpeHusl He yxe ueM ot 0 10
50%

Jatuuk kucinopoaa ¢ auanazoHom uzmepenus ot 0 mo 100%

Jatauk ontuyeckoi mioTHOCTH 525 HM JlaTunk ontudeckoi minotHocTy 470
HM

JlaTuuk TypOMAMMETD C IUana3oHOM H3MepeHus He yxe ueM oT 0 1o 200
NTU

JlaTuMk okucH yriaepoja ¢ Auana3oHoMm u3Mepenus He yxe yeM ot 0 go 1000
pp"

AKkceccyapsl:

Kabens USBcoeauauTenbHbIiM (2 1IT.)

3apsiHOE yeTpoiicTBO ¢ kabemem MiniUSB

USBA nanrtep Bluetooth4.1 LowEnergy

CrepikeHb Ui 3aKpeTIeHUs TaTYMKOB B IITATHBE

KpaTkoe pykoBoJICTBO MO dKCIUTyaTanuu nudpoBoit 1adbopatopuu
[Iporpammuoe obecnieueHue

Metonudeckne pekoMmeHaanuu He meree 20 pabot
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KoanuecTtBo eqununil
JUIsL PO (DHIIBHOTO

KoanuecTtBOo equnmIl

KOMILJIEKTa IS TPO(HIEHOTO
Ne Hamvenosare Kpartkue npumepHble TEXHUUECKHE XapaKTePUCTUKH (obmmeobpasosareNbHbie KOMILICKT
o0opynoBaHuUs OpraHu3aIum, He (MaJIOKOMILIEKTHBIE
SIBJISTIOIIMCCS o0mreoOpa3oBaTeILHBIC
MaJIOKOMIUIEKTHBIM), | OpraHU3alliu), €. U3M.
€l. U3M.
YnakoBka
Hanuume pycckos3pIYHOTO caiTa MoAJIEPKKH, HATUYNE BUJICOPOTUKOB.
Mukpockon uppoBoit Tun muxpockona: Ouosornyeckuit Hacanka Mukpockomna: MOHOKYJSIpHAst 1 mr.
Haznauenwue: mabopatopHbiii MeTos ucciienoBaHus: CBETIIOE Tosie MaTepuat
ONTHKHU: ONITUYECKOE CTEKIIO YBEIMUEHNE MUKPOCKOTIa, kpat: 64 — 1280
Oxkymsiper: WF16X
O6bexTuBsl: 4%, 10X, 40xs(moanpyxuHEHHBIN) PeBosibBepHast royioBKa: Ha 3
o0bekTHBa TUN MOJCBETKHU: 3epKao WK cBeToano ] Pacronoxkenue
MOJICBETKH: BEpXHss M HIKHAA Martepuan kopmyca: metaii [IpeamerHbrit
croyimk, MM: 90 Mctounuk nuranus: 220 B/50 I't Uucno meramukceneii: 1
B nabop BxomsaT Bechl tabopaTopHbie 3nekTpoHHbIe 200 T, ClIUpTOBKA
nabopatopHasi, BOpOHKA KOHUYECKasl, ajouka CTEeKIsIHHAsI, npodupka [1X-
14 (10 mTyk), cTakaH BeICOKH# ¢ HOcukoM BH-50 ¢ MeTkoii (2 mTykn),
IUAJTUHIP U3MEPUTENbHBIN 2-50-2 (CTEKISIHHBIN, C MPUTEPTON KPBIIIKOK),
mTaTuB I mpooupok Ha 10 rHE3A, 32)KUM MPOOUPOYHBIA, IINATEb-
Ha6op OI'D no xumuu 1 mrT.

noxeuka (3 mwrtyku), Habop (IaKOHOB JJIsl XpaHEHHsI paCTBOPOB M PEaKTUBOB
(o6beM dutakona 100 M - 5 KOMIUIEKTOB 1O 6 MITYK, 00beM ¢utakoHa 30 mut -
10 KOMIUIEKTOB MO 6 MITYK), HAIHHIP U3MEPUTENbHBIN ¢ HocukoM 1-500 (2
HITYKH), cTakaH BbIcOKUi 500 mut (3 mTyKku), HabOp epiiei Ui MbIThs
NOCYIbI (€pII JUIs MBIThS IPOOUPOK - 3 IITYKH, €pII JUI MBIThS KOJIO - 3
HITYKH), Xajat O6esbli X/0 (2 mTyKH), NepyaTKu pe3HHOBBIE
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HaumenoBanune
00opymoBaHUS

Kpatkue npumMepHbIe TEXHUYECKHE XapaKTEPUCTUKU

KoanuecTtBo eqununil
JUTSL TIPO(DHIIBHOTO
KOMILJIEKTa
(06meoOpa3oBaTeIbHEIC
Opra"u3amuu, He
SIBJISTFOIITCCS
MAaJIOKOMILJICKTHBIM),
€. M3M.

KoanuecTtBOo equnmIl
JUTSE TIPO (PHITBHOTO
KOMILICKTa
(MaJIOKOMILIICKTHEIC
o0mreoOpa3oBaTeILHBIC
OpraHu3alum), e/l. u3M.

XMUMMYECKHE CTOMKME (2 ITYKH), OUKH 3alllUTHBIE, GUiIbTphl OymaxHbie (100
HITYK), Toptouee i cnuptoBok (0,33 ).

B cocTtaB HaOOp BXOJAT peaKTUBbI: AIFOMUHMM, Kee30, COJSIHASI KUCIIOTA,
METWJIOpaHXK, (heHondTanent, aMMHlaK, epoKCU BOJIOPOIa, HUTPAT cepedpa
U Apyrue; B oO1Iel coXKHOCTH - 44 pa3IuYHbIX BEIECTB, UCIOIb3yEMbIX IS
COCTaBJIEHUS! KOMIUIEKTOB PEaKTUBOB IIPH MPOBEJAECHUU IK3aMEHAIIMOHHBIX
9KCIEPUMEHTOB M0 KYPCY MIKOJIbHOU XUMUHU.

VYyebnast 1abopatopus 1o
HEHPOTEXHOJIOTUI

B cocraB BxogaT:

Cencop Tun 1 He meHee 1 mIT., o0ecrieynBaeT BO3MOXKHOCTh PETUCTPAIIUN
CUTHAJIA YJIEKTPUIECKON aKTUBHOCTH MBI (3JeKTpoMuorpammbl, IMI).
Peructpanus 105KHA OCYILIECTBISETCSI HEUHBa3UBHO, CYXHUMHU JIEKTPOIaMHU.
B03MOXHOCTBIO KpeIIeHHsI K pyKe YeJIOBeKa, YTO JOJDKHO /1aBaTh
BO3MOXHOCTb PETUCTPUPOBATH AIEKTPUUECKYIO aKTUBHOCTH MBIIIIIBI B
obrnactu, HaJ KOTOPOil pacnosiaraercst KperuieHue. [Ipyu HanpsHKeHUU MBITIIIIBI
JOJIKHA OBITH 00ecredeHa BO3MOKHOCTh HAOIIOACHHSI ITyYHOCTH CUTHAJIa
(t.e. mpucyrctBue DMI'), ipu pacciabieHuu MBIIIIBI - €€ OTCYTCTBUE.
Cencop Tun 2 He MeHee | mIT., o0ecrieynBaeT BO3MOXKHOCTh PErUCTPAIUN
curnana ¢ororuieruzmMorpammel (OI1I7) onTudyeckum myrem, 3a cueT
M3MEHEHHUS OTPAXKEHHOTO OT KPOBEHOCHBIX COCY/IOB CBETA, 00bEM KOTOPBIX
M3MEHsIeTCS M0/ BO3JICHCTBUEM MTyNIbCOBOM BOJHBI. CeHCOp J0JKEH ObITh
obecrevyeH BO3MOKHOCTBIO KPETUICHHUS K MOAYIIEYKe Mablla YeI0BeKa.
Cencop Tun 3 He menee 1 mT., obecrieunBaeT BOSMOKHOCTh: PETUCTPALIUU
curnana snexrpokaparnorpaMmel (OKI') He HHBa3UBHBIM CIIOCOOOM;
peructpanui |, llu I1loTBenenuit; moaxrodeHus S1EKTPOIOB K CEHCOPY C
MTOMOIIBI0 COETMHUTENBHBIX TPOBOJIOB, 000PYTOBAaHHBIX
TouchProofpazsemamu.

Cencop Tun 4 He meree | mT. oOecreynBaeT BO3MOKHOCTD: PETUCTPAIHU

1 mr.
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HaumenoBanune
00opymoBaHUS

Kpartkue npumepHble TEXHUUECKHE XapaKTePUCTUKH

KoanuecTtBo eqununil
JUTSL TIPO(DHIIBHOTO
KOMILJIEKTa
(06meoOpa3oBaTeIbHEIC
Opra"u3amuu, He
SIBJISTFOIITCCS
MAaJIOKOMILJICKTHBIM),
€. M3M.

KoanuecTtBOo equnmIl
JUTSE TIPO (PHITBHOTO
KOMILICKTa
(MaJIOKOMILIICKTHEIC
o0mreoOpa3oBaTeILHBIC
OpraHu3alum), e/l. u3M.

CUTHaJIa KOKHO-TanbBaHn4eckoil peakiuu (KI'P), perucrpanust kotoporo
OCYIIECTBJISIETCSI HA MOCTOSIHHOM TOKE; TTOIKITIOUEHUSI K TETy YeJIOBEKa C
TTOMOTIBIO CYXUX JIEKTPOJIOB, MOJKIIOUEHNE KOTOPBIX K CEHCOPY
OCYIIECTBIISIETCS ¢ MOMOIIBI0 TouchProofpaszsemos.

Cencop Tun 5 He meHee | mT., o0ecrieunBaeT BOZMOXKHOCTh: PETUCTPALIUU
CUTHAJIa 3JIEKTPUUECKON aKTUBHOCTU Mo3ra (331") ¢ moMoLIbI0 CyXuX
HEWHBA3WBHBIX JICKTPOJIOB; PETHCTPAIHH YICKTPUICCKOW aKTHBHOCTH
Pa3HBIX JIOJIEH MO3Tra; MOIKIIOUESHUSI JIEKTPOJIOB K CEHCOPY C TIOMOIIIBIO
COEMHUTENBHBIX MMPOBOIOB, 000pymoBaHHBIX TOUChProofpassemamu;
3aKpEIJICHHS 3JIEKTPOI0OB Ha MOBEPXHOCTHU T'OJIOBBI.

Cencop Tun 6 He MeHee | mIT., 00ecreuyrnBaeT BO3MOXKHOCTD: PETrUCTPAIINH
curHasa Kojiebanus rpyaHou kineTku (CeHcop IbIXaHus); ONpeaeIeHUs
YacTOTHI JIbIXaHHUS.

YcTpoiicTBo it cOopa JaHHBIX OT CEHCOPOB U MEpelaul Ha MePCOHATbHbBIN
KOMITbIOTEp 00ecreuynBaeT BO3MOKHOCTh cOOpa JaHHBIX OT MOAKIIOYEHHBIX K
HEMY CEHCOPOB U OTIPaBKy MosydeHHbIX AaHHbIX Ha [1K. [loakmouenue
nentpainbHoro Moayis K I1K ¢ momombio USB-kabens. [lenTpanbhbiit
MOJYJIb UMeeT He MeHee | 1T, ranbBaHuuecKyro u3ossnuio ot [1K.
LenTpanpHbIif MOAYNH 00ECIIEYHBAET BOSMOXHOCTH OJTHOBPEMEHHOTO
MOAKIIIOUEHUS BIUIOTH 10 4 cencopoB. Kaxplit u3 BxonoB LlenTpansHoro
MOJYJIl UMEET TallbBAaHNYECKYI0 U30JISIUIO0 (0OecTieueHue MeKKaHAIbHOM
rajibBaHrueckoil m3osiun). [loakmouenue cencopos k LleHTpansHOMYy
MOJIYJIIO OCYIIECTBIISIETCS C TOMOIIBIO CIEIMATN3UPOBAHHBIX PA3bEMOB THIIA
LEMO, obecnieunBaronux MpaBIbHOCTh MOJKIIOUEHUS pa3bemMa U
CHIDKAIOIIUX PUCK CIYYaifHOTO KacaHUsl Pa3beMOB TOKOIIPOBOISIINX YacTeH,
a TaKke 00eCIeYNBAIOIINX 3aIUTY OT HECAaHKIIMOHHUPOBAHHOTO
MOAKIIIOUEHUS K TPOU3BOJIHHBIM YCTPOUCTBAM.

Monaynbs «KHonkay He MeHee | mT., 00ecreunBaeT BO3MOKHOCTh: PA3METKH
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KOMILJIEKTa IS TPO(HIEHOTO
Ne Hamvenosare Kpartkue npumepHble TEXHUUECKHE XapaKTePUCTUKH (obmmeobpasosareNbHbie KOMILIeKTa
00opymoBaHUS OopraHu3alum, He (MaJIOKOMILIEKTHBIE
SIBJISTIOIIMCCS o0mreoOpa3oBaTeILHBIC
MaJIOKOMIUIEKTHBIM), | OpraHU3alliu), €. U3M.
€/ U3M.

KoanuecTtBo eqununil
JUTSL TIPO(DHIIBHOTO

KoanuecTtBOo equnmIl

PETHCTPUPYEMBIX CUTHAJIIOB U OTMEYATh HE MeHee 3 -X Pa3IMYHBIX KaTEeTOPHH
COCTOSTHHIA.
VYceTpoiicTBO, BXOSIIEE B COCTAB JIA0OPATOPUH, TOJIKHO 00eCTIednBaTh
BO3MOYHOCTh PETUCTPAIIUU apTEPHATLHOTO JTABJICHHSI.
[Iporpammuoe obecrieuenue (aanee - [10). JlomkHo obecrieunBaTh
BHU3YAJIU3AIUIO U 00pabOTKY pEruCTPUPYEMBIX CUTHAJIOB.
['maBHOE OKHO TIPOTPaMMBI JJOJDKHO COCTOSITh M3 BKJIAJIOK, KaX/1as U3
KOTOPBIX COJIEPKUT HAOOP rpadMKoB, HEOOXOIUMBIX JJISI OTOOpAKEHHUS
TpeOyemoii nHpopMaIuu.
JlomxHa UMeThCS BKIIAJKa 711 OJTHOBPEMEHHOTO MMPOCMOTpPA CUTHAJIA CO BCEX
CEHCOPOB, OJJHOBPEMEHHO MOIKIIOYEHHBIX K LleHTpanbHoMy MoayI0. IT0
o0ecreurnBaeT BO3MOKHOCTh MHOTOKaHAIBHOTO (TTOJIUTpaduuecKoro)
pexuMa paboThl YCTPOMCTRBA.
Takxke 10KHBI UMETHCS BKJIAAKH JJIS1 BU3YaJIM3allMd CUTHAJIOB OT CEHCOPOB
OMI', ®III', KT, KI'P, 33T, ceHcopa ibIxaHus1, KHOTIKH; a TaKKe
MIPOU3BOJIHBIX TPa(MKOB, HA KOTOPHIX BU3YAIU3UPYIOTCS CieU(PUUHBIE IS
TOTO WJIM UHOTO CUTHAJIA BEJIMYUHBI.
[1O gomxHO AaBaTh BO3MOXKHOCTH BU3yallu3alluu U 00paboOTKH
PETUCTPUPYEMBIX CUTHAJIOB, @ IMEHHO:

- OMI': Busyanuzanus curHaia, ClieKTp CUTHaja, aMIUTMTYAHbII TpUrrep
- OIII": BU3yanu3anus CUrHasa, CreKTpa CUrHaia, TaxorpaMMel, Tpaduk
mynbca

- OKI': BU3yanu3aius curaasia, TaxorpaMmMel, Tpaduk mynsca

- KI'P: Bu3yanusanus curuana
- O0I': Bu3yanu3amus CUrHaia, CreKTp CUTHala, aMILIuTya anbda-puTma,
aMIUTMTy/1a OeTa-puTma.

- CeHCcop bIXaHusl: BU3YyallU3allHsl CUTHAA,

- Knomnka: BHU3YyaJIM3alus CUT'HaJlda pasMCTKH
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HaumenoBanune
00opymoBaHUS

Kpartkue npumepHble TEXHUUECKHE XapaKTePUCTUKH

KoanuecTtBo equnmIl
JUTSL TIPO(DHIIBHOTO
KOMILJIEKTa
(06meoOpa3oBaTeIbHEIC
Opra"u3amuu, He
SIBJISTFOIITCCS
MAaJIOKOMILJICKTHBIM),
€. M3M.

KoanuecTtBOo equnmIl
JUTSE TIPO (PHITBHOTO
KOMILICKTa
(MaJIOKOMILIICKTHEIC
o0mreoOpa3oBaTeILHBIC
OpraHu3alum), e/l. u3M.

[1O nomxHO UMETh BOBMOYKHOCTh KacToMU3aluu U HacTporku 11011

3¢ deKTUBHOrO 0TOOpaXKeHUs rpaKOB: HACTPOIKa 1BETa, BHIOOD
rapaMeTpoB JJIsl aHalln3a, BEIOOp 0TOOpakaeMbIX rpa(uKoB,
MacitabupoBanue rpagukos. [1O 10KHO UMETh BO3MOXKHOCTD 3alUCH U
BOCITPOU3BE/ICHUSI PETUCTPUPYEMBIX CUTHAJIOB.

Bo3MoxHOCTh HACTpOiKK apaMeTpoB (PUIBTPALIMU CUTHAJA C TOMOLIBIO
¢buIbTpa HUHXKHUX YaCTOT, (PUIIBTPA BRICOKUX YaCTOT, OJIOCOBOTO (PHUIIBTPA,
PEXKEKTOPHOTO (PUIBTpA.

C uenbio yno0CTBa aHAJIM3a CUTHAJIA, TOJDKHA UMETHCS BOBMOYKHOCTh 3aIIHCH
PErUCTPUPYEMBIX CUTHAJIOB B (hailil, ¢ MOCIeNyIONIe BO3MOKHOCTBIO X
MOCJIEYIOLIEro Bocnpou3BeaeHus B 1anHoM [1O (MMUTHpYs perucTparuio
CUTHAJIa B PeKUME PEalbHOTO BPEMEHH).

B cocraBe: MmeToauueckre MaTepuanbl Ui yYUTENs U 00ydaromuxcs,
OTIHMCaHKE MOIKIIOYEHHS] CEHCOPOB J1ab0opaTopuu, MHCTPYKIIUHU T10
ucnosb3oBanuio [10, onucanue mabopaTOPHBIX U MPAKTUYECKUX padoT,
KOTOpPOE B TOM YHCJIE COACPIKUT MPE3EHTAIIMOHHBIC MaTepUalbl.
YnakoBka/kopoOka jJabopaTopuu J0JKHA 00eCIeYnBaTh yI00HOE XpaHEHHE
U COJIep>KaTh MOJICKAa3KH JJISl PACIIOJIOKEHUS CEHCOPOB U YCTPOMCTB
nabopatopu JUisl yI0OHOTO UCIIOJIb30BaHUS MTPETOAaBaTEeNIIMU U
00yJaroIMMUCS.

TexHonornyeckas HarpaBJICHHOCTb

O6pazoBarenbHbIN
KOHCTPYKTOP IS
MPAKTUKU OJIOYHOTO
POTrPaMMHPOBAHHS C
KOMILJIEKTOM JaTYNKOB

PobGoToTexHnueckuit Habop npeHa3HAuEH JUIsl U3yYEHHsI OCHOB
pOOOTOTEXHUKH, AeTalIeH, Y3JI0B U MEXaHU3MOB, HEOOXOMMBIX IS
cO3/1aHUsI pOOOTOTEXHUYECKUX YCTPOMUCTB.

Habop nmpencrasnser co0oi KOMIUIEKT CTPYKTYPHBIX 2JIEMEHTOB,
COEIMHUTENIBHBIX JIEMEHTOB M JJIEKTPOTEXHUYECKUX KOMIIOHEHTOB.

Ha6op no3Bossier coOupath (M MporpaMMUpoBaTh COOMpaeMble MOAETH), 3
IEMEHTOB BXO/SIIMX B €r0 COCTaB, MOJIENIM MEXaTPOHHBIX U

1 mT.
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HaumenoBanune
00opymoBaHUS

Kpartkue npumepHble TEXHUUECKHE XapaKTePUCTUKH

KoanuecTtBo eqununil
JUTSL TIPO(DHIIBHOTO
KOMILJIEKTa
(06meoOpa3oBaTeIbHEIC
Opra"u3amuu, He
SIBJISTFOIITCCS
MAaJIOKOMILJICKTHBIM),
€. M3M.

KoanuecTtBOo equnmIl
JUTSE TIPO (PHITBHOTO
KOMILICKTa
(MaJIOKOMILIICKTHEIC
o0mreoOpa3oBaTeILHBIC
OpraHu3alum), e/l. u3M.

POOOTOTEXHUUYECKUX YCTPOUCTB C aBTOMATU3UPOBAHHEIM YIIPaBICHUEM, B
TOM YHCJI€ Ha KOJIECHOM XOJy, a TaK e KOHCTPYKIIMI, OCHOBAaHHBIX Ha
HCII0JIb30BAHMU Tiepeiay (B TOM YHCIIe YEPBSIUHBIX U 3y0UaThIX), a TaK ke
pBIYaroB.
CBETOJIMO/THBIN MAaTPUYUHBIN AUCIICH ¢ OEJION TOICBETKON Ha KOHTPOJUIEpe
KonnuecTBo mopToB BBO1a/BBIBOIa HA KOHTpOJUIepe He MeHee 6 KomnuecTBo
KHOTIOK HEe MeHee 4
OO0111ee KOJIMYECTBO JIEMEHTOB: He MeHe 520 1IT., B TOM YHCIIE:
1) mporpaMMupyeMbIi OJIOK YIIpaBJICHHS, KOTOPBIH MOXKET paboTaTh
ABTOHOMHO U B IOTOKOBOM PEKHME;

2) CEpBOMOTOPBI

3) JaTYHUK CHJIbI

4) TaT4uK pacCTOSIHUSA

5) JaT4YMK IBETA

6) akKkymyJsTOpHas OaTapes
7) I1nacTukoBbBIE CTPYKTYPHBIE 3JIEMEHTHI, BKJItOUas epGoprupoBaHHbIE
AJIEMEHTHI: OanKu, KyOMKH, OCH U Bajibl, COEJUHUTEIbHBIC AIEMEHTHI K OCSM ,
LIECTepPHU, MPEAHA3HAUYCHHBIE JUIsI CO3JJaHMs] UEPBSIYHBIX U 3yOUaThIX
nepeaay, COeAMHUTENbHBIE U KPEIIEKHBIE JIEMEHTHI;

7) Ilporpammuoe oOecnedyeHue, HUCHOIb3yeMOEe Ui MPOTrPaMMHPOBAHUS

coOupaeMbIXx POOOTOTEXHUYECKUX MOJENed U YCTPOWCTB, AOCTYIHO MJis

ckauuBaHus u3 cetu MHTEpHET

10.

O6pa3oBarenbHblif HabOP
110 MEXaHUKE,
MeXaTpOHHKE U
poOOTOTEXHUKE

Kommuekr UL U3YUYCHUS OCHOB JJICKTPOHUKU U pO6OTOTeXHI/IKI/I Ha6op
JOJIKCH OBITh npeaHa3sHa4YCH MJIA IMPOBCACHU A y‘IC6HLIX 3aHATHH 110
QJICKTPOHUKE U CXEMOTCEXHUKE C LCJIIbIO U3YUCHUA HanOoee
paCHpOCTpaHeHHOﬁ 3JIEMEHTHOM 68.3]31, HpI/IMeHSIeMOﬁ JJIsL UTHKCHCPHO-
TCXHUYCCKOI'O TBOPUYCCTBA YHAIIIUXCA U pa3pa60TKH y‘-ICGHLIX MoJenei
pO6OTOB. Ha6op JOJDKCH MO3BOJIATH YUAIIUMCA Ha IPAKTUKE OCBOUTH
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Kpartkue npumepHble TEXHUUECKHE XapaKTePUCTUKH

KoanuecTtBo eqununil
JUTSL TIPO(DHIIBHOTO
KOMILJIEKTa
(06meoOpa3oBaTeIbHEIC
Opra"u3amuu, He
SIBJISTFOIITCCS
MAaJIOKOMILJICKTHBIM),
€. M3M.

KoanuecTtBOo equnmIl
JUTSE TIPO (PHITBHOTO
KOMILICKTa
(MaJIOKOMILIICKTHEIC
o0mreoOpa3oBaTeIbHBIC
OpraHu3alum), e/l. u3M.

OCHOBHBIE TEXHOJIOTUH MPOEKTUPOBAHUS pOOOTOTEXHUUECKUX KOMIUIEKCOB
Ha npuMepe yueOHbIX Mojiesiell poOOTOB, a TAK)KE U3YYUTh OCHOBHBIE
TEXHUYECKUE pelIeHHs B 001acTH KUOEPHETUYECKUX U BCTPAUBaEMBbIX
CUCTEM.

B cocTaB xommiekTa JOKEH BXOIUTh HA0OP KOHCTPYKTUBHBIX 3JIEMEHTOB
U1 COOpKU MaKeTa MaHUMYJISIIIMOHHOTO po00Ta, KOMILJIEKT METAJUTHUECKUX
KOHCTPYKTHUBHBIX AJIEMEHTOB JJIsl COOPKU MakeTa MOOMIILHOTO poOoTa U T.1I.
B cocTaB xommiekTa BX0IUT HA0OP AJIEKTPOHHBIX KOMIIOHEHTOB IS
W3YYEHHUS OCHOB 3JIEKTPOHUKU U CXEMOTEXHUKHU, a TAK)KE KOMIUIEKT
MIPUBOJIOB M ITATYUKOB PA3JIMYHOTO THIIA Ui pa3paboTKU
POOOTOTEXHUYECKUX KOMITJIEKCOB.

B cocTaB kommiekTa JOKHO BXOAUTh: MOTOPBI C 3HKOJIEPOM - HE MEHEe
21T, CEpBONPHUBOI OOJIBIIION - HE MEHEe 41T, CEpBOIIPUBOJ] MAJIBIH - HE
MEHee 21T, HHPpaKpPaCHBIA JATYHK - HE MEHEe 3 T, YIbTPa3BYKOBOU
JaTYUK - HE MEeHee 3 1T, TaTYUK TeMIIepaTyphl - He MeHee 11T, JaTyuK
OCBEILIEHHOCTH - HE MeHee 11T, Ha0op AEKTPOHHBIX KOMIIOHEHTOB
(pe3ucTopbl, KOHJIEHCATOPBI, CBETOIUO bl PA3JIMUYHOTO HOMUHAJA), KOMILIEKT
MIPOBOJIOB TSl 0€CIaeuHOTOMPOTOTUIIMPOBAHUS, TIIaTa
0€ecraeqyHOroNMPOTOTUIMPOBAHUS, AKKYMYIISITOP U 3apSAIHOE YCTPOUCTBO, .

B cocTaB KoMIIIeKTa I0JKEH BXOAUTH MTPOTPaMMHUPYEMbIii KOHTPOJLIEP,
nporpamMmupyemsiii B cpeie ArduinolDEwnu ananorudsbix cBo0OIHO
pacrpocTpaHseMbIX cpefax pazpadotku. [Iporpammupyemsbiit KOHTpOIIIED
JOJDKEeH 00J1a1aTh MOPTaMU IS TIOAKIIFOUSHHS IU(POBBIX U aHATOTOBBIX
ycTpoiicts, uatepdeiicamu TTL, USART, 12C, SPI, Ethernet, Bluetoothuu
WiFi.

B coctaB KOMIIIEKTa JOKEH BXOJAUTh MOAYJIb TEXHUUECKOTO 3pEHHs,
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MIPEJICTaBISIONINI cOO0M BBIUNCIUTEIBLHOE YCTPOUCTBO CO BCTPOEHHBIM
MHUKPOMPOIIECCOPOM (KOJI-BO sIZIEp - HE MEHee 411IT, 4acToTa sJpa HE MEHee
1.2 I'Tu, 06bem O3Y - He meHee 512M6, 00beM BCTPOEHHOM MaMsTH - HE
MeHee 81'0), HHTerpupoBaHHON KaMepol (MaKCUMaJIbHOE pa3pelieHne
BHJICOTIOTOKA, IepeaaBaeMoro no uuatepdeiicy USB- ne meree 2592x1944
€/1.) U ONTHYECKON cucTeMO. MOyiTh TEXHHUECKOTO 3PEHUS JOJIKEH
00J1a/1aTh COBMECTUMOCTBIO C PA3JIMYHBIMU IPOTPAMMHUPYEMBIMU
KOHTpOoJuIepamMu ¢ momonipio uaTepdetico - TTL, UART, 12C, SPI,
Ethernet. Moayib TEXHUUECKOTO 3pEHUSI JOJDKSH HMETh BCTPOCHHOE
IpOrpaMMHOE 0OecreueHe Ha OCHOBE OIEPAIlMOHHON cucTeMbl Linux,
MO3BOJISIIOIIEE OCYIIECTBISATH HACTPOMKY CUCTEMbl MAIIIMHHOTO O0yUYEeHHS
rapaMeTpoB HEMPOHHBIX ceTell 17151 OOHapy>KeHUs1 00BEKTOB, ONPeIEICHUS
WX TIApaMeTPOB U JAIbHEHUIIIEeH UIeHTH(DUKAIUN.

KommnekT nomkeH o0ecrieunBaTh BOZMOXKHOCTh H3y4EHHsI OCHOB pa3pabOTKU
MIPOrPaMMHBIX U aNlapaTHBIX KOMIUIEKCOB MH)XEHEPHBIX CUCTEM, PELICHH B
ctepe "NHTEpHET Bemie", a TakKe peleHruid B 00J1acTH POOOTOTEXHUKH,
HCKYCCTBEHHOT'O MHTEJJIEKTa U MAIIMHHOTO 00y4YeHHUsI.

11.

UYeThipéxoceBoi yueOHBII
poOOT- MAaHUITYASTOP C
MOJ1yJIbHBIMA CMEHHBIMHU
HacaJKaMHu

Y4eOHbIl poOOT-MaHUITYJIATOP PEIHA3HAYCH JIJI1 OCBOCHHS 00 YJarOIIIMMUCS
OCHOB POOOTOTEXHHMKH, JJIS MIOJArOTOBKH 00YJaIOIUXCS K BHEAPEHUIO U
MOCJIEAYIONIEMY HUCII0JIB30BAHUIO pOOOTOB B MIPOMBIIIIICHHOM ITPOU3BO/ICTBE.
KonuuaecTBo oceit po6oTa MaHUITYISATOpA - YETHIpE.

[lepemenieHne HHCTPYMEHTA B IPOCTPAHCTBE IO TPEM OCSIM JIOJHKHO
YIOPABISTHCS IIarOBBIMU ABUTATENSIMU. HanpshkeHrne nuTaHust maroBbixX
nsurareieii He 6oiee 12 B.

CepBoBHUraTENIb YETBEPTON OCH JIOJDKEH 00ECTIeUnBaTh TOBOPOT
WHCTPYMEHTA.
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VYo noBopoTa MaHUIYJASTOPa HA OCHOBAaHUH BOKPYT BEPTHUKAIBHON OCH HE
menee 180 rpamycos.
Jliig onpenienieHus MoJIOKEHUs MaHUIYJISITOPa MPU IOBOPOTE BOKPYT
BEPTUKAIBHON OCH JIOJDKEH MCIOJIb30BaTHCS SHKOJED.
Yroa noBopoTa 3aHEr0 Mmiiedya MaHUIyJsiTopa He MmeHee 90 rpamxycos.
Yroa noBopoTa nepeaHero mieya manumnyisitopa He meHee 100 rpagycos. st
OTIpe/eNIeHUs] TIOJIOKEHUS 3aJHET0 U MEePEAHEro IIed MaHUIyIATopa JA0KEH
HCIOJIb30BATHCS TMPOCKOI. YTOJ MOBOPOTA MO YETBEPTOM ocu He meHee 180
pPaaTyCcoB.
JlomxHa ObITH BOBMOYKHOCTh OCHAIIIEHHUS CMEHHBIMU HacaJKamu (Harpumep,
nepxaTellb KapaHjaamnia uin (aoMacrepa, IpUcoCcKa C CEpBOABUTaTEIEM,
MEXaHMYECKOE 3aXBATHOE YCTPOMCTBO C CEPBOJIBUraTEIEM, YCTPOMCTBO IS
JIa3epHOM T'PaBUPOBKH WIIH YCTPOKCTBO 1t 3D-meuatn).
JlomxHa ObITh BOBMOYKHOCTH MOJKIIOUYEHUS JTOTIOJHUTEIbHBIX YCTPOMCTB
(HammpumMmep, TpaHCTIOpTEPa, pelibea i epeMelieHust podoTa, mysabTa
YIPABJICHUS TUIA J)KONUCTUK, KAMEPB MALIUHHOTO 3PEHUS1, ONTHYECKOTO
JaTyuKa, MOyJsl OECIPOBOJIHOTO JOCTYIA.
PoGoTr-manunynarop r1omkeH obecreynBaTh epeMelieHre HaCaIK1 B
MIPOCTPAHCTBE, AKTUBALIUIO HACAJKU, BO3MOXHOCTb IOJyYEHUsI CUTHAJIOB OT
KaMmepbl U JaTYUKOB, BO3MOXKHOCTb YIPABJICHHS! J1OTIOIHUTEIbHBIMU
YCTPOUCTBaMH.
Marepuan kopmyca - antoMuHuil. lnamerp pabodeit 30HbI (6e3 yuera
HaBECHOT'0 MHCTPYMEHTa U 4eTBepToi ocu) He MeHee 320 mMm. MHTepdetic
noaxirouenns - USB.
JloJKeH UMEeTh BO3MOYKHOCTh aBTOHOMHOM PabOThI M BHELTHETO YIPABICHHUS.
VYrpaBnstomuii KOHTPOJUIEP TOIDKEH OBITh COBMECTUM co cpemoit Arduino.
Ynpapisomui KOHTPOJUIEP COBMECTHM CO CPENON NPOTPaMMHUPOBAHUS
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Scratch, u si3pikoM nporpammupoBanust C.

JlomxeH obecriedynBaTh MOBOPOT MO NEPBBIM TPEM OCSIM B 3a/IaHHBIN yroJ u
Ha 3a/IaHHBIN yroJI, IOBOPOT 10 YETBEPTOM OCH Ha 3aJaHHBINA yroJ,
JBUKEHHE B KOOpauHaThl X, Y, Z, mepeMellleHre Ha 3aJaHHOE PacCTOSsIHUE
o koopauHataMm X, Y, Z, nepenavy JaHHBIX O TEKYIIEM MOJIOKEHUH YTIIOB,
nepeavy JaHHBIX O TEKYIIMX KOOpJUHATaX MHCTPYMEHTA.

JlomxeH nmoasiep>KuBaTh NepeMelieHe B IEKapTOBbIX KOOPAMHATAX U YIilax
IIOBOPOTA OCEH, C 3aJAHHON CKOPOCTBIO U YCKOPEHHUEM.

Tunsl nepeMenieHui B 1eKapTOBBIX KOOPIAUHATAX: ABM)KEHHE IO TPAEKTOPHH,
JBYKCHHE IO MPAMOM MEXKIY IBYMs TOUYKaMH, IIEPENPHITUBAHUE U3 TOUKU U
TOYKY (ITepEeHOC 00BEKTA).

12.

OO6pazoBareabHbIN HAOOP
VTSl U3yUCHHS
MHOTOKOMIIOHEHTHBIX
POOOTOTEXHUYECKUX
CHCTEM M
MaHUITYJISITHOHHBIX
po6oTOB

OO6pazoBaTeabHBIN KOMIUIEKT J0DKEH ObITh MPEIHA3HAYCH JIUIS U3YUICHHS
POOOTOTEXHUUECKHX TEXHOJIOTHI, OCHOB MH()OPMAIIMOHHBIX TEXHOJIOTUH U
TEXHOJIOTHI MPOMBIIIJICHHON aBTOMATH3allUH, & TAKKE TEXHOJOTUI
MIPOTOTUITMPOBAHUS U aJUIATHBHOTO TIPOU3BOJICTBA.

B cocTaB KoMILIEKTa JOKHO BXOIUTH!

1) UHTeIeKTyalIbHbINA CEpPBOMO1YJIb C UHTETPUPOBAHHONW CUCTEMOM
YIPaBJICHHS, TIO3BOJISIIOIIEH OOBEANMHATE CEPBOMOIYIIU JIPYT C APYTOM I10
MocJeI0BaTelIbHOMY HHTep(delicy - He MeHee OIIT;

2) PobGoToTexHUYECKHIT KOHTPOJIJIEP MOIYJILHOTO THIIA, TTPEICTABIISFOIITUI
€000l OTHOILIATHBIA MHKPOKOMITHIOTED C ONEPAlMOHHOMN crcTeMoii Linux,
00BbEIMHEHHBIN ¢ IEpUPEPUITHBIM KOHTPOJLIEPOM C TTOMOIIBIO TLIAThI
pacmupenus. PoGoToTexHU4eCcKHii KOHTPOJUIEP IOJDKEH YAOBIETBOPSTH
TEXHUYECKUM XapaKTEPUCTHUKAM: KOJI-BO siiep BCTPOSCHHOTO
MUKpPOKOMITBIOTEPA - HE MeHee 4, TaKToBas yacToTa siapa - He Menee 1,2 I'TT,
o6wvem O3Y - e menee 512 M6, nannuue untepdeiicos - SPI, 12C, 12S, TTL,
UART, PWM, uudpoBsie 1 aHATIOTOBBIEC MMOPTHI YIS ITOAKIIOUEHUS BHEITHIX
ycTpoiicTB, a Takxke WiFinmu Bluetoothms
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KOMMYHHMKAIIMHM CO BHEIIHUMHU ycTpoiictBamu. PoboToTexHHueckuit
KOHTPOJUIEP JI0JDKEH 00eCTieurBaTh BOBMOKHOCTH MPOTPAMMHUPOBAHUS C
OMOIIbI0 cpecTB s13bikoB C/C++, Pythonu cBo6oHO pactpocTpaHseMoit
cpenst ArduinolDE, a takxke ynpaBieHUs] MOJICIIIME POOOTOTEXHUYECKUX
cucTeM ¢ momotbio cpensl ROS.

3) BeruncnutenbHbI MOIYITh CO BCTPOSHHBIM MUKPOKOHTPOJIIEPOM - HE
MeHee 11T, BerancnutenbHbIN MOTYITh AOJKEH 001a1aTh BCTPOCHHBIMU
U(GPOBBIMU MTOPTAMHM - HE MEHEE 121IT U aHAJIOTOBBIMH IMMOPTAMU- HE MEHEE
12mT. BEr4ucIuTenbHbIN MOTYITb TOJDKEH 00J1a/1aTh BCTPOSHHBIM MOTYJIEM
6ecnipoBoiHO cBs3u Trma Bluetoothu WiFims cozpanus anmapaTtHo-
MPOTPAMMHBIX pelIeHUH U "yMHBIX/CMapT''-yCTPOUCTB ISl pa3paboTKu
pewennit "MuTepHeT Bemei".

BoruncnuTtenbHbIN MOTYNb TOJKEH 001a/1aTh COBMECTUMOCTBIO C
nepudepuitHBIMY IJIaTaMU JJIsI OKITF0YeHus K cetu Ethernetu
MOAKIIIOUEHUS BHEIIHEH CUIIOBOM HArpy3KH.

4) Moynb TEXHHYECKOTO 3pEHUs, IPEACTABIISIONTNN OO0 YCTPOMCTBO HA
0a3e BBIYUCIUTEILHOIO MUKPOKOHTPOJIIEpA U MHTETPUPOBAHHOM KaMephl,
obecrneunBaroliee pacrno3HaBaHUe MPOCTEHIINX H300paKeHUN Ha MOYJIE 3a
c4eT COOCTBEHHBIX BBIUMCIUTEIBHBIX BO3MOXKHOCTEH - HE MeHee 11IT;
Moaynb TEXHUYECKOTO 3pEHHsI JOJDKEH 00ecredynBaTh BO3MOXKHOCTD
OCYILIECTBIISITH HACTPOMKY SKCIO3UIINH, OanaHca 6enoro,
HSVcocrasnsromux, miomnaan o0Hapy>KMBaeMoi 00J1acTH U300pakeHMS,
OKPYTJIOCTH 0OHAPYKMBAEMOM 00IaCTH U300paKEHUS, TOT0KEHHE
oOHapyXKHBaeMbIX 00JIacTell OTHOCUTENHHO APYT ApYyTa

Moaynb TEXHUYECKOTO 3PEHHS TOJKEH UMETh BCTPOEHHBIE HHTEP(EHCHI -
SPI, UART, 12Cunu TTLans koMMyHUKAIIMK APYT C APYTOM WU BHEITHUMHU
YCTPOMCTBaMHU.

5) Kommiekr KOHCTPYKTUBHBIX 3JICMCHTOB U3 MCTAJIA JIJIA C60pKI/I MOJCIIN
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MaHUITYJISTOPOB - HE MeHee 11T;

6) KoMmrutekT 351eMeHTOB j1s1 COOPKM BaKyyMHOTO 3axXBara - HE MEHee 11IT.
O06pazoBaTeabHBIN pOOOTOTEXHUUECKHN KOMIUIEKT JODKEH COJIEp:KaTh HA0OP
OMOIMOTEK TPEXMEPHBIX MOJICIICH JIJIsl IPOTOTUITUPOBAHUS MOICIICH
MOOMJIBHBIX 1 MAHUITYJISIIUOHHBIX pOOOTOB pa3iuyHOro Tumna. B cocras
KOMIIJIEKTA JIOJDKHBI BXOJIUTh MHCTPYKIIMH W METOTMICCKHIE YKa3aHHSI 110
pa3paboTKe TPEXMEPHBIX MOJIEICH MOOMIIBHBIX POOOTOB, MAHUITYIISITHOHHBIX
pOOOTOB ¢ Pa3IMYHBIMHA TUIAMH KHHEMATHKH (yrI0Bas KHHEMAaTHKA, IIOCKO-
napajuieNibHas KHHeMaTHKa, JeibTa-kuHemaTrka, SCARAMIM peraaxHas
KuHemaTuka, mardopma Ctroapra u T.11.). O6pa3oBaTeIbHBIN
POOOTOTEXHUYECKUI KOMIUIEKT JOJIKEH COAEPKaTh HHCTPYKIIUH 110
MIPOEKTUPOBAHUIO POOOTOB, HHCTPYKIIUU U METOJAMKH OCYLIECTBICHUS
HMHXEHEPHBIX PACYETOB MPH MPOESKTHUPOBAHUU (pacueThl Harpy3Ku U
MOMEHTOB, pacyeT MOITHOCTH IIPUBOJOB, pacyeT MapaMeTpoB KHHEMAaTUKU U
T.I1.), UHCTPYKIIMH 110 Pa3pabOTKe CUCTEM YIIPABJICHUS U IPOTPAMMHOIO
obecrnieueHus IS yIpaBiaeHUs] poOOTaMH, UHCTPYKLUU U METOJUKH 110
pa3paboTKe CUCTEM YNpPaBICHUS C 3JIEMEHTAMH HCKYCCTBEHHOT'O MHTEIIJIEKTa
Y MAIIMHHOTO O0Y4YEeHHUSI.

KoMmneroTepHoe 000pynoBaHue

13.

HoytGyx

®dopm-dakTop: HOYTOYK;

XKectkas, HeOTKIIIOUaeMasi KI1aBuaTypa: HaJu4ue;

Pycckas packinagka KiaBUaTypbl: HATHYKUE;

JnaroHanp skpaHa: He MeHee 14 ToliMOB;

Pa3pemenue skpana: He MeHee 1920x1080 nukcenei;

KonunuectBo siaep npoueccopa: He MeHee 4;

KonmnuecTBo MOTOKOB: HE MeHee &;

baszoBas TakToBas yacrora npoueccopa: He meHee 1 I'T'n; MakcumanbHas
TaKTOBAas 4acToTa npoueccopa: He meHee 2,5 I'T;
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Komr-nmamsite mpornieccopa: He menee 6 MOaiiT;
O0beM yCcTaHOBIIGHHOM OTlepaTUBHOM MaMsTH: He MeHee 8 ['0aiiT; OO6beM
MOIZIEP>KMBAEMOM OTIEPATUBHOM NaMSITH (JUTsI BOBMOYKHOCTH PACITUPEHUS):
He MeHee 24 1'0aiiT;
O60beMm Hakomurens SSD: ne menee 240 I'0aiir,
Bpemst aBToHOMHO# paboThl OT OaTapeun: HE MeHee 6 4acos,
Bec HOyTOyKa ¢ YCTaHOBJIEHHBIM aKKyMYJISITOpoM: He Oosee 1,6 kr, BHemnuii
nHTepdeiic USBcranmapra He Hmke 2.0: HE MeHee IBYX CBOOOIHBIX.
Buemnuit unrepgeiic LAN(B ciydae OTCYTCTBUS Ha KOpITyce,
npenocrasiaTe Ethernetaganrep USB-RJ-45);
Hannuune monyneit u uaTepdeiicoB (MCIOIB30BaHNE NTEPEXOTHUKOB HE
npeaycmotpeno): VGA, HDMI;
becnipoBoanas cBst3p Wi-Fi: nanmunume ¢ mouepxkoii ctangapra IEEE
802.11n, unu coBpeMeHHee;
Web-kamepa: Hannume,
Manunynstop "Mbllip": HAIMYKE,
[IpenycranoBneHHas onepanuoHHas CUCTeMa ¢ TpapuuecKuM
0JIb30BaTENbCKUM UHTEp(Peticom, obecrieunBaromias padoty
pacipoCTpaHEHHBIX 00PA30BATENbHBIX U OOIIECUCTEMHBIX MTPUIIOKEHUMN:
HaJIU4ue.

14.

Tenexka-xpanuiuiie
HOYTOYKOB

THIT KOPITyca: METaI;

BO3MO’KHOCTh 0€30IaCHOTO 3alIUIIEHHOTO 3aMKOM XpaHEHUS! HOYTOYKOB:
HaJIN4HE;

BO3MO’KHOCTb 3apsJIKH HOYTOYKOB: HaJIMUue, MOAEP/KKa HOYTOYKOB U3
KOMIUIEKTa MIOCTABKHY;

Hanmuaue poyrepa Wi-Ficranmapra 802.11nunu coBpemennee: 1 mr.
10JIIep>KKa HOYTOYKOB M3 KOMIIJIEKTA IMOCTABKH;




46

HaumenoBanune
00opymoBaHUS

Kpartkue npumepHble TEXHUYECKHE XapaKTEPUCTUKH

KoanuecTtBo eqununil
JUTSL TIPO(DHIIBHOTO
KOMILJIEKTa
(06meoOpa3oBaTeIbHEIC
Opra"u3amuu, He
SIBJISTFOIITCCS
MAaJIOKOMILJICKTHBIM),
€. M3M.

KoanuecTtBOo equnmIl
JUTSE TIPO (PHITBHOTO
KOMILICKTa
(MaJIOKOMILIICKTHEIC
o0mreoOpa3oBaTeILHBIC
OpraHu3aium), el. u3M.

KOJIMYECTBO HOYTOYKOB: OT 6 HITYK, OJJEpkKa HOYTOYKOB U3 KOMIUIEKTA
MTOCTaBKH;

Hanpsokenne mutanus: 220B\S0

[ToTpebnsemas MomHOCTh, BT (Makcumym): 2500;

[ToTpebnsiemblit TOK, A (Makcumym): 12;

JInvHa mHypa 31eKTPONUTaHUs: OT 2,5 METpa;

3aimuTa OT NepeHanpsLKeHUs, KOPOTKOTO 3aMbIKaHUS: HaJMUNE;

Komneca st nepeIBUKEHUS C TOPMO30M: HAJIMUUE.




