Ilepeuens o0oOpynoBaHus st (PYHKIIMOHMPOBAHUSA HEeHTPA « Touka pocTa) eCTeCTBEHHO-
HAYYHOM U TEXHOJOTMYECKO HANPABJICHHOCTEH

Ne HanmenoBanue Kpartkue npumepHble TEXHUUECKHE XapaKTePUCTUKH KommuectBo ennnann | KonumyecTBo enuHuL ObopynoBanue
000pyI0BaHuUSI It It HAMeEETCS B [HEO0XO0 MO
00111€00pa30BaTENbHBIX|00111€00pa30BATEIbHBIX| HaTHuun/ nproOpecTu
OopraHusaluuv, HE OpraHusanuu, HE UMEEeTCS
SIBJISTFOTITUXCSI SIBJISTFOTITUXCSI B HAJIMYUHU
MaJIOKOMIUJIEKTHBIMH, | MaJTOKOMIIJIEKTHBIMH, 1o
€. U3M. €. U3M. COCTOSHHUIO
Ha
01.09.2021
T.
EcrecTBeHHOHay4HAasI HAIPABICHHOCTH
1. | Obmee obopynoBanue (hus3mka, XuMus, OMOJIOTHS)
1.1| udposas [{ndpoBoii JTaTIUK AITEKTPOMPOBOTHOCTH
nmaboparopust [{udposoii natunk pH
yaeHnudeckas (pusuka, |[{ndppoBoit 1aTunK MOJOKESHUS
XUMUSI, OUOJIOTHS) [{ndpoBoii qaTINK TEMITEpaTyphI
[{ndpoBoii qaTunK aOCOTIOTHOTO JaBICHUS
[{ndpoBoii ocrmutorpadgUuecKuii 1aTINK
Becnl anexkrponnsie yueOnbie 200 T
Mukpockort: mupPOBOH WK ONITUYECKHUH C YBETUICHHUEM 3 .
ot 80 X
HaGop a5 U3roToBI€HUS MUKPOTIPENapaToB
Mukpornpenapatsl (Ha0op)
CoeauHuTeIbHBIEC TPOBO/IA, TPOrPAMMHOE 0OECIICUeHHE,
METOIUYECKUE YKA3aHUS
KOMILJIEKT COITyTCTBYIOIIMX 3JIEMEHTOB JIJISl OTIBITOB 10
MEXaHUKe
Ne HaumenoBanue Kpatkue npumepHbie Texundeckue xapakrepuctuku | Komuuectso equnuil | KomudecTBo eauHuIl Ob6opynoBanue
06OPYHOB3HHH JUIS JUIS AMeEETCS B [HEOOXO0IUMO
0011100pa3oBaTeNbHBIX|0011€00pa30BaTENbHBIX| Hamuuuy/ |TpHOOpecTH




OpraHu3anuii, He OpraHusaunui, HE
ABJISIIOLUXCS ABJISIIOLUXCS uMeercs B
MaJIOKOMIUIEKTHBIMH, | MAJIOKOMIUIEKTHBIMY, | HaJIUYUHU
ell. U3M. €lI. U3M. 1o
COCTOSTHUIO
Ha
01.09.2021
I.
KOMIUIEKT COITYTCTBYIOIIUX 3JIEMEHTOB JUISI OIIBITOB T10
MOJIEKYJISIpPHOH (pU3HKe
KOMIUIEKT COITYTCTBYIOIIUX JIEMEHTOB JUISI OIIBITOB 110
DIIEKTPOINHAMUKE
KOMIUIEKT COITYTCTBYIOIIUX JIEMEHTOB JUISI OIIBITOB 110
ONTHKE
1.2.|KoMIUIeKT oCy bl 1 [TaTuB 1abopaTOPHBIN XUMHUECKUN 3 mr.

000pyI0BaHUS IS
VICHUYICCKUX OTBITOB
(busuka, Xumus,
ounosorus).

Ha6op vamex [etpu

Habop MHCTpyMEHTOB TperapoBaIbHBIX

Jloxka JUis COKUTaHUs BELIECTB

Crynka dapdopoBas ¢ nmecTuKom

Ha6op 6anok /y1st XpaHeHUs1 TBEPBIX peakTUBOB (30 -
50 M)

Hab6op cxistHOK ((h1akOHOB) 17151 XpaHEHHUS paCTBOPOB
PEaKTUBOB

Ha6op mpubopok (ITX-14, ITX-16)

[Ipubop st nonyuenus razoB CriupToBKa

l'oprouee mist ciupToBOK OMIIBTpOBaNbHAS Oymara
(50 mmt.)

Konba konnyeckas

[Tanouka crexisiHHAsK (C PE3MHOBBIM HAKOHEYHUKOM )
Yameuka /1715 BbITapUBaHUs (BbIIApUTEIbHAS
Yarieyka)

MepHbiit MHAP (TUIACTUKOBBII)

BopoHka creknsiHHas (Manas)

Crakan crexisHHBIN (100 M)

I"azooTBOIHAS TpYOKa

BHNOJIOI' A




2.1.

KoMrIuiekT BitaxHBIX

Ha3HA4YCHUEC: ICMOHCTPALIMOHHOC, MaTCpruajl

1 mrr.

IpenapaToB KOHTEHHEpa: IJIaCTUK, FEPMETUYHASI KPBIIIKA:
JIEMOHCTPALIMOHHBIH HaJM4yue, KpeIIeHUE SKCIIOHATa: HAJIM4MeE,
KOHCEPBHPYIOIIEE BEIIECTBO: HAJINUUE,
Ne HanmenoBanue Kpartkue npumepHble TEXHUUECKHE XapaKTePUCTUKH KommuectBo ennnann | KonumyecTBo enuHuL O6opynoBaHue
00opymoBaHus ISt ISt UMeeTCs B [HE0OXO0AUMO
00111€00pa30BaTENLHBIX|00IE00PA30BATENBHBIX| HanUuuK/ |IPHOOPECTH
OopraHu3anuii, He opraHu3anuii, HE
SABJISIOIINXCS SBJISIOILIAXCSI UMeEeTCS B
MaJOKOMIUIEKTHBIMH, | MAaJTOKOMIUIEKTHBIMY, | HaIHYUAN
€ll. U3M. e/1. U3M. o
COCTOSIHUIO
Ha
01.09.2021
r.

HakKJIeHKa ¢ HaUMEHOBAaHUEM: HaJIMJKeE.
He MeHee 10 npcrapaTtoB U3 NPUBCACHHOI'O HUKC
CITMCKa:

Bnaxxnbiii npenapar "["agroxa”

Bnaxwnsiit npenapat "Buyrpennee crpoeHue
OpPIOXOHOTOr0 MOJUTFOCKA"

Brnaxuslii npenapar

Brnaxusiit mpenapar
Bnaxusiit mpenapar

"Kapacnp"

"Kopenb 6000BOTO pacTeHUs ¢
KIyOeHbKaMu"

Brnaxwnsiit npenapat "Kpeerka"

Bnaxxnsrii npenapar "Pa3Butre KOCTUCTOM pHIOb"

Bnaxusiit mpenapar
Bitaxkublil ipeniapar

"Cuudomenyza”
"Tpuron"

"BHyTpeHHee CTpOCHHE JISTYIIKH"




Brnaxwnsiii npenapar "Uepenaxa 6omotHas"

HaznaueHue: 1eMOHCTPaMOHHOE,
OCHOBA JJIsl KpEIUIEHUs: repOapHbIil JTUCT,
CIIMCOK DKCIIOHATOB: HAJIMYHE

He MeHee 8 repbapueB U3 MPUBEIEHHOTO HUXKE CIIUCKA:

Ha3nauenue:
KoMmmekt repOapueB| 1€MOHCTPALMOHHOE, | mr.
2.2. |meMOHCTpaIMOHHBIHI
OCHOBA JIJIsI KPETUJIEHHUS: TepOapHbIi JIUCT,
CIIUCOK YKCIIOHATOB: HAIUYNE
HE MeHee § repOapHeB U3 MPUBEICHHOTO HUKE CTIHCKA!
I'epGapwii "/lepeBbs u KycTapHUKA"
I'epGapwit "/lukopactymue pacreHus"
No Haumenosanue Kpatkue npumepHbie Texanyeckue xapakrepuctuku| KommdectBo enuuuni | KosnmdecTBo enunuil Ob6opynoBanmne
00opynoBaHus ALt ALt MMEETCS B | HEOOXOIMMO
00111e06pasoBaTenbHbIX|001e00pa3soBATEIbHBIX| Hanmuny/ | MPHOOPECTH
OpraHu3anuii, He opraHu3anuii, HE UMeeTCs]
SBIISIOILIAXCS SIBJISFOILIAXCSI B HaJIMYUHU
MaJOKOMIUIEKTHBIMH, | MaJIOKOMILIEKTHBIMH, 1o
CA. U3M. C. U3M. COCTOSHUIO
Ha
01.09.2021
r.
I'epGapuii "KopmoBbie pacterus"
I'ep6apuii "KynbrypHble pacteHus"
I'epGapuii "JlekapcTBeHHBIC pacTeHUs"
I'epGapuii "Mopdonorust pacteHuin"
I'epbapuii "CenbckoXxo3siCTBEHHBIE pacTeHU"
I'epOapuii "SAnoButsie pacreHus"
I'epbapuii k Kypcy 0CHOB 10 00111elt Onoorun
2.3. Kommuiekr Ha3nauenue: 7eMOHCTpPALIMOHHOE, 1 .
KOJUJIEKILIMM OCHOBA JIJIsl KPEIJICHUs: HaJIM4Ke,
JEMOHCTPALIMOHHBIN | HAKJIEWKH C HAUMEHOBAHUEM: HAJTMUUE




(o pa3HBIM TEMaM
Kypca OMOJIOTHR )

He MeHee 10 KoJuIeKIUid U3 IPUBEAECHHOTO HIKE
CIIACKA:
Komneknus "T'osocemennsie pacrenus"

i p
Komnexkuus "OOurtarenu Mmopckoro aHa"
Komnekmus "Ilaneonromornueckas”
Komnexuus "[IpencraButenu oTps 0B HACEKOMBIX"
KOJIMYECTBO HACEKOMBIX: HEe MeHee 4
Komnexuus "[IpucnocoOurenbHbie M3MEHEHUS B
KOHEYHOCTSIX HACEKOMBIX"
Komnekmus "Pa3suriie HaCEKOMBIX C HEIIOJIHBIM
npeBpaieHuem"
Komneknus "Pa3Butie HaCEKOMBIX C ITOJIHBIM
npeBpanieHueM"
Komnexknust "Pa3zsutie nimenuns"
Komnekmus "Passutie 0abouxkn"
Komnexnust "PakoBHUHBI MOJUTIOCKOB"

No HaunmenoBanue Kpatkue npumepHbie TexHnyeckne xapakrtepuctuku | KommuectBo equnun | KonnuecTBo eauHUIL O6opynoBaHue
000pyI0oBaHUs JUTSt JUIs UMeeTcs B |[He00X0AMMO
00111e00pa30BaTENbHBIX [001€00pa30BaTEIbHBIX| HATMUKK/ HE | IPHOOPECTH
OopraHu3anuii, He opraHu3anuii, uMeeTcs B
SBIISIOIIAXCS SBJISIOIIAXCSI HAJIMYUU IO
MaJOKOMIUIEKTHBIMH, | MaJIOKOMIUIEKTHBIMH, | COCTOSHUIO
ell. U3M. el. U3M. Ha
01.09.2021
r.
Komneknust "dopma COXpaHHOCTH HCKOIIAEMBbIX|
pacTeHuil u )kUBOTHBIX" Habop maneoHTonornuecKux|
Haxonok "lIpoucxokieHue uenoBeka' KOJIMYECTBO
MoOeNel: He MeHee 14
3. XNUMUN S
3.1. HemonctparmonHoe [CoctaB kKoMIuiekTa: CTOMUK MO bEMHBIN
obopynoBaHue Hasnauenue: cOopka yueOHBIX YCTaHOBOK, pa3zMep
croJsiemrHuIEL He MeHee 200%200 MM, MIaBHBINA 1 mT.

MOJBHEM C IIOMOIIBIO BUHTA: HAJTMUHE
[[ITaTuB 1EMOHCTPAMOHHBIA XUMAYECKUNA:




Haznauenue: neMoHcTpaius npudopoB U
YCTaHOBOK,0TIOPa, CTEPIKHU, JIATTKU, MY(ThI, KOJIbIIA:
HaJTU4Y1e,BO3MOKHOCTD 3aKPEIJICHUS DJIEMEHTOB Ha
[Pa3JIMYHOM BBICOTE: HAJIMYUE
ArriapaT AJis IPOBEICHUS XMMUYECKUX PEaKIU:
Hasznauenue: 1eMOHCTpaLMs XUMUUECKUX PEAKIUH,
[OTJIOTUTENb MAPOB U Ta30B: HAJMYKE, MaTepual
KOJIOBI: CTEKJIO
HaGop 11t 5iekTpoau3a 1eMOHCTPAIIMOHHBI:
Hasznauenue: n3ydueHue 3aKOHOB AJIEKTPOIIN3a,
cOOpKa MOJIEIHN aKKyMYJISITOpa, EMKOCTb: HaJIM4YHeE,
PIIEKTPOJIbI: HATHYNE
KoMIiekT MepHbIX K010 Majoro oobema:
HaznaveHue: 1eMOHCTPAIIMOHHBIE OTIBITHI,00hEM
k0110: oT 100 Mi1 1o 2000 M1, KOIHUECTBO KOJIO: HE
Menee 10 mT.,maTepra Kojo: CTEKIIO0
Ha6op ¢urakonos (250 - 300 mut st XpaHeHUs
[PACTBOPOB PEAKTHUBOB).
HasnaueHue: XxpaHeHHne pacCTBOPOB
[PEaKTHBOB,KOJIMYECTBO (pr1akoHOB: HE MeHee 10
T.,MaTepral (PIaKOHOB: CTEKJIONMPOOKA: HATMYNE
[TprOop TSt OIBITOB MO XUMHHU C STEKTPUICCKUM TOKOM
(;1abopaTopHBEIiT)
[Tprbop JUTst HIUTFOCTPALIMN 3aKOHA COXPAHEHHS MACChI
BCIICCTB: COCY
JlartonpTa: HanMuKe, MpoOKa: HaJM4Ke, THI prodopa:
IEMOHCTPaLlMOHHBIN
/lenuTenbHast BOpOHKA:

Haznauenue: pa3neneHue IByX KHIKOCTEN IO

IIOTHOCTU , MaTEPHATI BOPOHKHU: CTEKIIO

YcraHoBKa 1Sl NEPETOHKHU BEIIECTB:

Haznagenwue: JAEMOHCTpausd O4YUCTKH BEIICCTBA,

TepPEroHKa,

Ne | HaumenoBanue

KpaTKI/Ie MMPUMCPHLBIC TCXHUYCCKUC XaPAKTCPUCTHUKU

KonunuectBo enuHuIl

KoauuectBo CIANHUIL |

Ob6opynoBanue




o0opynoBaHUs TS TS HMEETCS B [HEOOXO0UMO
0011e00pa3oBaTeIbHBIX|001IE00pa30BaTEIbHBIX| HATMYHUK/ [IPHOOpECcTH
OpraHu3aiui, He Opra"u3aiui, HE
SIBJISTFOLIIX CST SIBJISTFOLIIUX CST HMECTCS B
MAaJOKOMIIJICKTHBIMHM, | MAJTOKOMIIJICKTHBIMH, | HAJTAYUN
€. U3M. €l1. U3M. o
COCTOSSHHUIO
Ha
01.09.2021
T.
KOJIOBI, XOJOIMIIBHUK JUTS OXJIAXK/ICHUS, aJUIOHXK, MPOOKa: HaJIM4He,
JUIMHA YCTaHOBKH: He MeHee 550 MM
[pubop mist moy4eHusI ra30B: Ha3HAYCHHUE: MTOJTYUCHHE Ta30B B
MaJIbIX KOJIMYECTBAX,
COCTaB KOMIUICKTA: HE MEHEe 6 MPeaMETOB
Banst komOuHUpOBaHHas JabopaTopHas:
BaHH BOJAHAasA: HAJIMYHUE, KOJIbLA CMEHHBIC C OTBCpCTI/IHMI/I pa3Horo
}:[I/IaMeTpaI HaJIM4YHEC, IIJIMTKA 3J'[CKTpI/ILICCKa$[Z HaJIN4YUe
dapdopoBas CTyNKa ¢ MECTUKOM:
Haznauenne: s pa3zmenbueHus KPYIHBIX (ppaKIuii BEIECTB U
IIPUTOTOBJIEHUSI TIOPOLIKOBBIX CMECEeH
Kommtext Tepmomerpos (0 - 100 C; 0 - 360 C)
3.2. KomMruiexr CocTaB KOMILIEKTa: 1 .
XUMHUECKUX Habop «Kucnoter» (a3oTHas, cepHas, coysiHast, oprodochopHas)
PEaKTHBOB Habop «'uapoxcuasny (THAPOKCH OapHs, THAPOKCH,T Kalusl,
CHIPOKCHU KaIbIIHsI, THIPOKCUI HATPHSI)
Ha6op «OKcuap METAIITOBY (TFOMUHIS OKCHI, OAphs OKCHI, JKelie3a
(I11) okcnp, KambItust OKCUA, Maraus okcu, Mean (I1) okcua, muHKa
OKCH )
Neo HaumenoBanue Kpatkue npumepHbie TEXHUYECKHE XapaKTePUCTUKU KomnuectBo equnaniy | KonndecTBo eqmHUIL O6opynoBaHue
o0opya0oBaHuUs A AJIA uMeeTcs B [HE0OX0IMMO
00111€00pa30BaTEIHHBIX|00IIC00PA30BATEIBHBIX| Ha YUK/ npuodpecTu
Opra"u3aiuu, He Opra"u3alui, HE




SABJIAOIINUXCS
MaJIOKOMIIJICKTHBIMU,
€. U3M.

SABJIAFOIINUXCS
MaJIOKOMIIJICKTHBIMU,
€. U3M.

HUMCECTCA B
HaJIn4Ynuu
oo
COCTOSAHHIO
Ha

01.09.2021

T.

Habop «lllenouynsie 1 men09HO3eMeNbHbIE METAIIb» (JIUTUH, HATPUH,
KaJIbIIHiA)

Habop «Metanmb» (anrOMUHUH, Kele30, MarHUi, MeJlb, IIMHK, OJIOBO)
Ha6op «Illenounsie 1 menouyH03eMeNbHbIE METAIIIbD) (JTUTHUH, HATPHHA,
KaJIbIIHiA)

Hab6op «OrneonacHsie BeiecTBay (cepa, pochop (KpacHbI), OKCHT
ocopa(V))

Ha6op «["anorensn» (1o, 6pom)

Habop «[ anoreHnapn (aTIOMUHUS XJIOPUA, AaMMOHHS XJIOPHI, OapHst
xytopu, sxenesa (111) xmopuy, kamust HoauI, Kamusi XJIOpU/, KabIHst
XITOPHJI, TTHS XJIOpUI, Maraust xiopus, meau (1) xmopum, Hatpust
OpoMuJ1, HaTpus (TOPHT, HATPUS XJIOPHJI, IIMHKA XJIOPHT)

Hat6op "Cynbdartsl, cynbdupsl, cynbGutsr" (aaroMuHUS Cyibdar,
ammoHus cynbdar, sxenesa (1) cynbhun, xenesa (II) cynsdar, 7-mu
BOJIHBIN, Kanust cyiabdat, kodansta (II) cynedar, maraus cynbdart,
meau (I1)) cynbdat 6e3Bomubii, Mmenu (II) cynbdar 5-tu BogHBIH,
HaTpUs CYIb(QUI, HATPHSI CYyIb(PUT, HATPUS Cysbdar, HATPUS
TUAPOCYIb(PaT, HUKENS CyabpaT

Ha6op "KapOonats!" (aMMoHUs KapOOHAT, Kanust kapooHaT, Meau (I1)
KapOOHAT OCHOBHOM, HATpHsI KApOOHAT, HATPHS TUAPOKAPOOHAT)
Ha6op "®ocdatel. CunukaTsl" (kajaust MOHOTHApoopTodochart,
HATpUs CHUIMKAT 9-TH BOJHBIM, HATPHS opTodochaTTpex3aMelieHHbIH,
HaTpus auruapodocdar)

Ha6op "Aneratel. Pogarunsl. CoeHeHNs xene3a" (Kaaus arerar,
kanust peppo(I]) rexcarmanmn, kams dpeppo (111) rexcarmonn, Kamvst
POIaHUM, HATPUS alleTaT, CBUHIIA alleTar)

Hat6op "Coenunenus mapranna” (kajaus nepManradaT, Mapranmna (IV)
okcu, mapranma (1) cynsgar, Mmaprasia xaopu)

Hat6op "Coenunenust Xxpoma'" (aMMOHUS TUXPOMAT, KaJIUs TUXPOMAT,
kasmst xpomat, xpoma (I1I) xmopun 6-Tu BogHbIIH)

|N9

HanmenoBanue

KpaTKI/Ie NMPUMCPHBIC TCXHUYCCKUC XaPAKTCPUCTHUKU

Koanuecto CIANHUIL

KoauuectBo CIANHUIL |

Ob6opynoBanue




00opynoBaHUS

JUJIA
0011100pa30BaTENbHBIX|
OpraHu3aiui, He
SABJIAOIIIUXCA
MaJIOKOMIIJIEKTHBIMU,
ell. U3M.

JUJIA
00111€00pa30BaTEIbHBIX|
Opra"u3aiui,
SABJIAOIITUXCA
MaJIOKOMIIJICKTHBIMH,
ell. U3M.

HMEETCS B
HaIM4Iun/
HE
HMEETCS B
HAIUYUA
110
COCTOSIHHIO
Ha
01.09.2021

T.

HEO00X0IUMO
npuobpectu

HaGop "HutpaTel" (aqroMHHHS HHUTpaT, aMMOHHS HHTpPAT, Kallus
HUTpPAT, Kaublusa HUTpatT, Meau (II) Hutpart, HaTpus HUTpAT, cepedpa
HUTPAT)

HaGop  "Mnaguxatopsr"
(dhenondranenn)

Habop "Kucnopoaconepxaiiue opraHuyeckue BemiecTBa’ (ameroH,)
[IUICPUH, AWITWIOBBIH  3up, cmupT H-OyTWIOBBIH, CIHPT
W30aMHJIOBBIM, CIUPT W300yTUIIOBBIM, CIUPT OTHIOBBIH, (eHom,
(hopMalIiH, STUIICHTIIUKOIIb, YKCYCHO-3THUIIOBBINA APHP)
HaGop "YruieBomopombl" (OeH3WH, TekcaH, He(Th,
[MKJIOTECKAH )

Ha6op "Kuciorsl opranndeckne" (KACIOTa aMUHOYKCYCHAsl, KUCIIOTa
OcH30lfHAs, KHCIIOTA MAacisiHas, KHCIOTa MYpaBbHHAS, KHCIIOTA|
OJICMHOBAsI, KHCIIOTA MAaJIbMUTHHOBAS, KHCIOTA CTEAPHHOBAS, KHCIOTA
YKCYCHasI, KICJIOTa IIIaBEIeBast)
HaGop "VYrneBoapl. AMuHBI" (aHWIIMH, aHWIAH CEPHOKHCIBIA , JI-
[III0K03a, METHIIAMIH THAPOXJIOPU , CaXapo3a)

(TakMoMJi,  METWJIOBBIH  OpaH)KEBBIH,

TOJIYOJl,




3.3.

KommnekT koyuieku

Hasznauenue: ACMOHCTPAIITMUOHHOEC, BU/] YIIAKOBKH: K0p061<a, OIMMCaHHUC:

1 mT.

U3 CITHCKa Hasmare CocTaB KOMIUIEKTa:
Komnekius "BonokHa"
Konnexnus "KaMeHHBIH yroiib U IPOAYKTHI €ro nepepadoTku’”
Komnekius "MeTausl U crijaBsl”
Komnekius "Munepaisl 1 ropusle nopost" (49 Bunos) Komnekiust
"MuHepaibHble y1oOpeHus"
Komnekius "HedTs 1 mpoaykTsl ee nepepadbotkn"
Komnexnus "Ilnactmaccesr"”
Konnexkuus "Tomnuso"
Kosnexnus "YyryH u crans"
Komnexnus "Kayuyx"
Ne |HammenoBanme Kparkue npumepHble TEXHUUECKHE XapaKTePUCTUKH KomnuectBo ennnann | KonmyecTBo ennHuIL ObopynoBanue
000pynOBaHuUs 1A A AMeeTCS B [HEOOXO0JUMO
00111e00pa3oBaTEIBHBIX|00MIC00Pa30BATENBHBIX| Haumy/ |IpHOGpecTH
OpraHu3anuii, He OpraHu3anui, He
ABJISIFOLIAXCS SABJISIFOLIUXCS HMeeTcs B
MaQJIOKOMIUIEKTHBIMHU, | MAJIOKOMIUIEKTHBIMY, | {aTiamn
€. U3M. ell. U3M. o
COCTOSHHIO
Ha
01.09.2021
T.
Komrekmus "[lIkana tBepgoct”
HaOops! 11 MOZIeTMpOBaHNS CTPOSHNS OPraHMYECKIX BEIIECTB
(ydeHHW4eckue) He MeHee 4 IIT.
4. OU3UKA




4.1.

O6opynoBanue s
JIEMOHCTPAIIMOHHBIX
OITBITOB

CocTaB KOMILIEKTA:
[IItatuB nemMoHcTpanMoHHbIN: HazHaueHne: nmposeneHue

JACMOHCTPAlIUOHHBIX OIBbITOB, OCHOBAHUE, CTCPIKCHb, JIAIIKHU, KOJIbLA,

MyQThI: Hasmare CTONIHK TTI0IbEeMHBIN:
Tun cronuka: yueOHbII/ TabopaTOpHBbIii,
OIIOpa, CTEPKEHb BUHTOBOI, BUHT PEryJIHMpPOBOYHBII: HATNYHE,
(yHKIUS TOTbEMA U OITyCKaHUsI CTOJIMKA: HaIn4ue McTouHnK
IIOCTOSTHHOT'O U TIEPEMEHHOr0 HanpskeHus: Ha3nauenue: st
MIUTAHUS PETYINPYEMbIM EPEMEHHBIM U IIOCTOSHHBIM TOKOM
3JIEKTPUUYECKUX CXeM, yactoTa, ['11: 50,
norpediisiemasi MOIIHOCTh, BA: 10
MaHOMETp >KUIKOCTHON AeMOHCTpalMoHHbIN: HazHaueHue: uis
n3MepeHus aapneHus 10 300 MM BOJSIHOTO CTONIOA BBIIIE U HAXKE
aTMOC(EepHOT0 JaBlICHUS,
crexistHHas U-o0pa3Hast TpyOKa Ha TOACTaBKe: HATMYNE
KamepToH Ha pe3oHaHCHOM suke: HazHaueHue: i AeMOHCTpaIuH
3BYKOBBIX KOJIE€OaHUH 1 BOJH,
JIBa KAMEPTOHA Ha PE30HUPYIOMINX AMIMKAX: HATNYNE, Pe3NHOBBIN
MOJIOTOUCK: HAJIHMYHE
Hacoc BakyymHbI# ¢ anekTponpuBogom: Haznauenue: coznanue
pas3psuKEHUS WM M30BITOYHOTO AABJICHUS B 3aMKHYTBIX 00BbEMax,
OIIBITHI: KUIIEHUE )KUJIKOCTH IIPU [IOHM>)KEHHOM J1aBJICHUHU, BHELLIHEE
1 BHYTPEHHEE JJaBJIEHUE U 1.

1 mr.




HanmenoBanue

KpaTKI/Ie HNPpUMEPHBIC TCXHUYCCKHUEC XaPAKTCPHUCTUKHU

KomnuecTBO equHMIL

KomnnuecTBo equHMII

O6opynoBaHue




o0opynoBaHUs

VTSt
00111€00pa30BaTENbHbIX]
OpraHu3aiui, He
SIBIISTFOTIIAXCSI
MaJIOKOMIUICKTHBIMH,
€/1. U3M.

JJIsL

uMeercs B [He00X0AUMO

00111€00pa30BaTeIbHBIX| HAUINYUH/ |TIPUOOPECTH

Opra"u3aiui,
SIBIISTIOTITHXCSI
MaJIOKOMIIJICKTHBIMH,
eJl. M3M.

HC UMCCTCA
B HaAJIM4YUU
o
COCTOSAHHIO
Ha

01.09.2021

T.




Tapenka BakyyMHast:

HaznaueHue: 1EMOHCTpALUS ONBITOB B 3aMKHYTOM 00BEME ¢
[Pa3peKEHHBIM BO3/IyXOM,

OCHOBAHHE C KPAHOM, KOJIOKOJ U3 TOJICTOrO CTEKJIA, PE3MHOBAsI
[TPOKJIA/IKA, SJICKTPUUECKUIT 3BOHOK: HAJTMUUE

Benepko Apxumena:

HaznaueHue: 1eMOHCTpaIys JSHCTBHUS XKUJIKOCTH Ha MOIPYKEHHOE B
Hee TeJI0 M U3MEPEHHE BEIMUMHBI BHITAIKUBAIONIECH CHUJIBI,

BE/ICPKO, TEJIO IIMJIHHIPUIECKON (OPMBI, IPYKUHHBIN JTUHAMOMETP:
HaJIM4YHue

OrHHBO BO3YIITHOE!

HasnaueHue: 1eMOHCTpAIHs BOCIUIAMEHEHUS TOPIOYei CMECH IpH ee
OBICTPOM CHKATHM, TOICTOCTCHHBIN IIMINHAP, TOPIIEHD HA
METaNINYECKOM IITOKE C PYKOSITKOW, MOJICTaBKa JIJIs ITUIIMH]IpA:
HaJIM4YHUEC

[TprGop [Tt AEMOHCTpPAINH AABICHUS B KUKOCTHU:

HaznaueHne: TeMOHCTpAIHs H3MEHEHUS JaBJICHNUS C TIIyONHON
[OTPYKCHU A, JaTYUK JaBJICHUA, KpOHIHTefIH JUTA KPCTIJICHU ST Ha
CTCHKE COCy/ia: HaJIMIue

[TprOop JuTst IEMOHCTpAIMU aTMOC()EPHOTO JTABICHHUS
(MareOyprekue momyIapus):

Haznauenne: TeMOHCTpAIHS CHITBI aTMOC(HEPHOTO TaBICHHUS,

B Pa3bEeMHBIX METAUINICCKUX MOMYIIAPHS C TIPOYHBIMU PYIKAMU U
XOPOIIO MPHUILTH()OBAHHBIMH KPassMU, HUIIICIb C KPAHOM: HAJIMYHE,
CO37[aBaEMOE BHYTPH IIAPOB BAKYYMMETPHUUECKOE JAaBJICHNE: HE MCHEE
0,05 MIla,

MakCcUMaJIbHOE pa3phiBatolee ycrime: ne menee 90 H

HaGop Ten paBHOTO 00BEMA:

Haznauenwe: s onpeaeneHus u

CpaBHEHUS TEIUIOEMKOCTH U IFIOTHOCTH PAa3TUIHBIX TBEPABIX
MaTepHaoB, IIMHIPEI U3 PA3THIHBIX MaTEpHaioB: HE MEHee 3 mIT.,
KPIOYKH JUTS TOABEIIMBAHUS [MIMHAPOB: HATNIHE

|N9

HanmenoBanue

KpaTKI/Ie MNPUMEPHBIC TCXHUYCCKUC XaPAKTCPUCTHUKU

KonunuectBo enuHuIl

Koaunuecto CIANHUIL |

Ob6opynoBaHue




o0opynoBaHUs

JUJIA
0011100pa30BaTENbHBIX|
OpraHu3aiui, He
SABJIAOIIIUXCA
MaJIOKOMIIJIEKTHBIMU,
ell. U3M.

JUJIA
00111€00pa30BaTEIbHBIX|
Opra"u3aiui,
SABJIAOIITUXCA
MaJIOKOMIIJICKTHBIMH,
ell. U3M.

HMEETCS B
HaIM4Iun/
HE
HMEETCS B
HAIUYUA
110
COCTOSIHHIO
Ha
01.09.2021

T.

HEO00X0IUMO
npuobpectu

HaGop Ten paBHO# Macchl: HazHaveHue: 11 onpeneneHus u
CPaBHCHUIO IJIOTHOCTU PA3JIMYHBIX MAaTCpUAJIOB, UIMHAPHI U3
[pa3IMYHBIX MATEPUAJIOB: HE MEHee 3 IIT.,KPIOYKH JUTS [TO/IBEITHBAHMS
[UJIMHAPOB: HAJIMYUC

Cocypl coodmaronuecs: HasHadeHne: 1eMOHCTpAIUs OJJMHAKOBOI'O
VPOBHSI OJTHOPOJTHOW KHJIKOCTH B COOOIIAOIIMXCSI MEXKITy COOOH
cocynax pa3Hoi (GOpMBI, COOOIIAOTNECS CTEKIISTHHBIC TPYOKH pa3HOM
(hopMBbI: HE MEHee 3 IIIT., TOJICTABKA: HAJTU4He

TpyOka HeroToHa:

Haznauenne: 1eMOHCTpAITHS OMHOBPEMEHHOCTHITAZCHUS PA3IMIHBIX
TEI B Pa3peKEHHOM BO3yXe, (D YHKINS TOAKIIOYEHHUS K BAKYYMHOMY
HACOCY: HAJIMUHE,

tnHa TpyOKH: He MeHee 80 ¢M.,pe3nHOBBIC TPOOKH, HUTIIEb:
HaTMIne,

KOITMYECTBO TEJ B TPYOKe: HE MeHee 3 IIT.

[[Tap ITackamns:

Haznauenne: neMOHCTpAIHs ITepeiavn ITPOU3BOIMOTO

Ha JKUJIKOCTH JaBJICHHUS B 3aMKHYTOM COCY/[€E, IEMOHCTpAIHs TOAbeMa
PKHITKOCTH TTOJ] ISWCTBHEM aTMOC(HEPHOTO MaBICHHS, METAITNICCKUI
[VUTHHJIP C OTIPaBaMU, ITOPIICHD CO IITOKOM, ITOJIBIH METAJUTHIECKHI
[1ap ¢ OTBEPCTUSMHE: HAIIHYHE,

UTHHA MITUHApA: HEe MeHee 22 cM,[uaMeTp Iapa: He MeHee § cM
[lap ¢ xomprom: HazHaueHne: 1eMOHCTpAIUS pacIIIPEHIUS TBEPIOTO
Tela IMPH HarpeBaHHM, MITATHB, METAITHYECKOE KOJBIIO ¢ MY(TOH,
[1ap ¢ IMEeMOYKOi: HaTH4Ke, [UTHHA [IETIOUKU: He MeHee 80 MM, THaMeTp
mapa: He MeHee 25 MM

L [nTMHAPEI CBUHIIOBEIE CO CTPYTOM:

Haznauenwne: meMOHCTpAITHS B3aUMHOTO IPUTSDKCHUST MEXKITy aTOMaMH

TBCPABIX TCJI, KOJIMYCCTBO OMMHAKOBBIX ITUIIMHIPOB: HC MCHCC 2 IT.,

+




Ne HanmenoBanue Kparkue nprumepHbIe TEXHUYECKHE XapAKTEPUCTUKHU KommuectBo eaquuniy | KommyuecTBo equHUIL O6opynoBanue
00opynoBaHUS TUTST JUTSI
001e06pazoBaTenbHbIX|00Ie00paszoBaTenbHbIx| IMECTCA B HEOOXO0 /MO
OpraHu3auii, He OpraHM3aLuii, HaTuK/ (IpHOOpeCTH
SIBJISTFOLIIX CST SIBJISTFOLIIUX CST HC
MAaJOKOMIIJICKTHBIMHM, | MAJITOKOMIIJICKTHBIMH, HUMCCTCA B
ell. U3M. eIl I3M. Hammann
110
COCTOSIHUTO
Ha
01.09.2021
T.
MaTepI/IaH LII/I.HI/IH}IPOBZ CTaJlb U CBHUHCII, Kp}O‘lKI/I JUISA TIOABCIINBAHU A
HaJIMYUE, CTPYT, HAIIPABJISIONIAs TPyOKa: HaTM4IHne
[Tpubop Jlenna: Hasnauenwne: asist ucciae10BaHus 3aBUCUMOCTH
Hal'[paBJ'[eHI/IH I/IHJIyKHI/IOHHOFO TOKa OT XapaKTepa NU3MCHCHU S +
MarHHUTHOT'O [TOTOKA, CTOWKA C KOPOMBICIIOM: HaJNJHe,
KOJIMYCCTBO AJIOMHUHHUECBBIX KOJICI: HC MCHEC 2 miT.,
[POpEe3b B OJIHOM M3 KOJICI: HAINYHE
MarsauT Jyroodpa3Hblii IEeMOHCTpAIIMOHHBIN: Ha3HaueHue:
IEeMOHCTpAIIHs CBOMCTB MOCTOSTHHBIX MarHUTOB,
TUTT MATHUTA: HAMarHUYEeHHBINA OPYCOK,
KOJMYECTBO I[BETOB MarHUTa: HE MEHeE 2, +
0003HAYEHHE TTOJIFOCOB MAarHuTa: HAJINIHE
MarauT TOJIOCOBOM JIEMOHCTPAIIMOHHBIH (I1apa):
HasHaueHre: JEMOHCTpPAIMS CBOWCTB MOCTOSIHHBIX MArHUTOB,
THUIT MATHUTA: HAMarHUYEHHBIH OPYCOK MPSIMOIMHEHHON (OPMBI,
KOJMYECTBO I[BETOB MarHUTa: HE MEHee 2,
0003HaYEHHE TTOJIFOCOB MAarHUTa: HAJTHIHE
CTpenKyd MarHUTHBIC Ha IITaTHBAX: +

Haznauenwne: meMOHCTpAIHs B3anMOACHCTBHS TIOTIOCOB MAarHUTOB,
OpHEHTALNN MarHUTa B MATHUTHOM T10JIe,HAMarHUYCHHAS CTPEIIKa:
HaIM4Me, KOJMUSCTBO [IBETOB MAarHATA: HE MEHEE 2, TOJCTAaBKa:
HATHIHe

Habop aemMoHcTpaoHHbIi "DuekTpocTaTiKa (3JIEKTPOCKOITBI (2
IT.), cynTaH (2 1IT.), majsoyka CTEKIISTHHAS, TTaToYKa Y00HNUTOBAs,
[ITATUBBI M30HPYFOIIHeE (2 IIT.)




Ne HaumenoBanue Kparkue nprumMepHbIe TEXHUYECKHE XapAKTEPUCTUKHU KonunuectBo enunu | KonuuecTBo enuHull O6opynoBanue
00opymoBaHUS TUTST JUTSI
001e06pazoBaTebHEIX|001Ie00paszoBaTenpHbIx| IMECTCA B HE00XO0 MO
OpraHu3anuii, He OpraHM3aIuii, HaTHuK/ (IpHOOpeCTH
SIBJIIOLIUXCS SIBJIFOLLIUXCS HE
MaJIOKOMILIEKTHBIMH, | MAIOKOMIUIEKTHbIMY, | AMCCTCAH B
ell. u3M. ell. U3M. HaJIIH
110
COCTOSHHUIO
Ha
01.09.2021
T.
MarnmHa 371eKTpo(OpHast WM BEICOKOBOJIBTHBIM HCTOYHHUK:
Hasznauenue:
LTS TIONTYICHUST DJICKTPUYECKOrO 3apsiia BEICOKOIO MTOTCHITHAIA U
MOJTyYEHHsI HCKPOBOTO pa3psiia, TUCKU HA CTOMKAX: HAJIMYuE,
KOJIMYECTBO JIEHICHCKUX OaHOK: HE MEHee 2, ITOACTaBKa: HaJInIne
Komrutekt nipoojioB: JlmuHa: He meree 500 MM - 4 mT , 250 MM - 4
mt., 100 MM - 8 0T, HA3HAUCHUE: JJIS ITOKITFOUCHUS
TICMOHCTPAIIMOHHBIX TPHOOPOB U 000PYIOBAHUS K HCTOUYHHUKY TOKA,
TUTST COOPKH AJICKTPHUECKHX IIECTICH, BKITIOYAs SJIEMEHTHI U3 PaOOTHI
"TTocTosIHHBIN ANIEKTPUIECKUI TOK"
4.2. |O6opynoBanue s [TaTuB 1a00PATOPHBIN € AEPKATEISIMHU BECHI DJIEKTPOHHBIE 8 mir.
TabopaTOpPHBIX paboT U | MeH3ypKa, mpesen uzmepenus 250 vt quaamometp 1H quHamomerp
YICHHYECKUX OIBITOB SH mummmsap cTanbHOH, 25 cM3 NWINH/P altOMUHUEBBIN 25 cm3
(Ha 6a3e KOMIUIEKTOB [UAJAHIP ATFOMHHUEBBINA 34 cM3
st OI'D) LUJAHJP TUTACTUKOBBIN 56 cM3 (711 u3MEepeHUs CHITbI ApXuMesia)
npyxuna 40 H/m nipyxuna 10 H/m rpy3set mo 100 T (6 mT.)
rpy3 HaOOPHEIH ycTaHaBIMBAET Maccy ¢ maroM 10 T MepHas JeHTa,
JMHEHKA, TPaHCIIOPTUP OPYCOK C KPIOYKOM H HUTHIO
HarpasJsitoriast ;umHon He MeHee 500 MM. J[oJKHBI ObITh
oOecrieueHbl pa3Hble KO3 UIIMEHTHI TPEHUs OpycKa 110
HATIPaBILIIOMICH CEKYHIOMEP IEKTPOHHBIN C JAaTIMKOM
HATIPaBILIIONIAS CO MIKAJION
Ne HaumenoBanue Kpartkue nprumepHble TEXHUUECKHE XapaKTEPUCTUKHI KomuuectBo equnun | KonndecTBo eaunuil O6opynoBanue




o0opynoBaHUs JUIA JUIA uMeeTcs B [HEOOX0IMMO
0011e00pa3oBaTeIbHBIX|001IE00pa30BaTEIbHBIX| HATMYHUK/ [IPHOOpECcTH
OpraHu3aiui, He Opra"u3aiui, HE
SIBJIIOLIUXCS SIBJIFOLLIUXCS UMEETCS B
MaJIOKOMILUJIEKTHBIMHU, | MAJIOKOMIUIEKTHBIMU, | HAJTAYUU
€J1. U3M. ell. U3M. o
COCTOSHHUIO
Ha
01.09.2021
T.
OpYCOK JICPEBSIHHBIN C IMTyCKOBBIM MAarHUTOMHUTSIHON MasiTHUK C
TPY30M C IYCKOBBIM MAarouToOM M C BO3MOYXHOCTbIOU3MCHCHU S TJIMHBI
HUTHPHIYATrOJIOK MOIBHYKHBINA OJOK HEMOJABMKHBIN KalOPUMETP
TCPMOMCTPUCTOYHUK MMUTAHUA ITOCTOSHHOI'O TOKaA (BBIHpS{MHTeHB C
BBIXOJIHBIMHATIPsKeHHEM 36-42 B nnmu GaTapeiiHbIi OJIOK ¢
BO3MOKHOCTBIOPETYJIMPOBKU BBIXOAHOT'O HAITPSIYKEHU S
BOJILTMETP IBYXINpeaenbHblii (3 B, 6B)
amrepMeTp aByxnpeaensasii (0,6A, 3A) +
pesuctop 4,7 Om +
[pesucrop 5,7 Om
mammouka (4,8 B, 0,5 A)
repeMeHHbIN pesucTop (peocrat) 10 10 Om +
COeIMHUTENbHBIC TTPOBOAA, 20 mIT.
KITFOY
HAOOp MPOBOIOYHBIX Pe3rcTOPOB PlScobuparomas auH3a, GOKyCHOE
paccrostare 100 MM coOmparoriast TuH3a, (POKYCHOE paccTossHue SOMM
[paccenBaromas JIMH3a, (POKYCHOE PacCTOSTHUE -75MM dKpaH
ONITHYCCKAsl CKaMbs claiin «Moenb mpenMeTay OCBETHTENb
MTOTYIIFTHHIP C TUIAHIIIETOM C KPYTOBBIM TPAHCIIOPTHPOM
[IprGop It N3ydeHUS Ta30BBIX 3aKOHOB
Kamsiper
Ne HaumenoBanue Kpartkue npumepHble TEXHUUECKHE XapaKTePUCTUKU KomuuectBo equnun | KonundecTBo eaunuil O6opynoBanue




00opynoBaHUS JUTSt JUTSt UMeeTCs B [HEOOXOMMO
0011e00pa3oBaTeIbHBIX|001IE00pa30BaTEIbHBIX| HATMYHUK/ [IPHOOpECcTH
OpraHu3aiui, He Opra"u3aiui, HE
SIBJISTFOLLIUXCS SIBJISTFOLLIUXCS HMEETCS B
MaJIOKOMIUIEKTHBIMH, | MAJIOKOMILJIEKTHBIMH, | HATUYUU
€J1. U3M. ell. U3M. o
COCTOSAHHIO
Ha
01.09.2021
I.
Judpaxmmonnas pemerka 600 mTpuxos/MM JludpaxunonHas
pemrerka 300 mTpHUXoB/MM 3epKaio
JlazepHas yka3ka
[Tonsipons B pamke
[llenu FOnra
Karyika MoTok
biiok 11onoB
biiok KoHAEHCaTOPOB
Komnac
Maruut
DNEeKTPOMAarHuT
OnwWIKK Kene3Hbie B OaHKe "
+
+

Texnonoruueckas HaITpaBJICHHOCTb




OO6pa3zoBartenbHbII
KOHCTPYKTOP JUIS
MPAKTUKU OJIOUHOTO
MIPOrPaMMHPOBAHUS C
KOMIUIEKTOM JIATYHKOB

PoboToTexHrueckuil HabOp MpeAHa3HAUEH JUI U3YUEHHs OCHOB
[POOOTOTEXHUKH, JIeTajeH, Y3JI0B U MEXaHU3MOB, HEOOXOIUMBIX IS
CO3JIAHUSI POOOTOTEXHUUECKUX YCTPOUCTB.

Habop npencraBnseT co00i KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB,

Habop no3BossieT codupaTh (M NPOrpaMMUpPOBaTH COOMpaeMbIe
MOJICTIH ), U3 AIEMEHTOB, BXO/SIIUX B €0 COCTaB, MOJICIH
MEXaTPOHHBIX U POOOTOTEXHUYECKUX YCTPOUCTB C
ABTOMATU3UPOBAHHBIM YIIPABICHUEM, B TOM YHUCIIE Ha KOJIECHOM
X0y, & TAK¥Ke KOHCTPYKITMH, OCHOBAHHBIX Ha MCIIOJIh30BAHUN
nepeaay (B TOM YHCIIE YEPBSIUHBIX U 3yOUaThIX), & TAKXKE PHIUATOB.
CBETOMO/IHBIN MaTPUUHBIN TUCIUIEH ¢ OeNoi TOJICBeTKON Ha
KOHTpOJIIEpE
KonuyecTBo mopToB BBOJA/BRIBOIA HA KOHTPOJIJIEpE HE MeHee 6
KonunuectBo kHOMok He MeHee 4
O0111ee KOJIMUECTBO JIEMEHTOB: He MeHe 520 T, B TOM YHUCIIC:

COCAUHUTCIIbHBIX 3JIEMCHTOB U 3JICKTPOTCXHUYCCKUX KOMIIOHCHTOB.

1 mT.

HanmenoBanue
000pyI0oBaHUs

KpaTkue npuMmepHbie TEXHUYECKHE XapaKTePUCTUKN

KoanuectBo equnuil
TS
00111600pa30BaTEIIHHBIX]
Opra"uzaiui, He
SIBJISIIOLLIMXCST
MaJIOKOMIIJIEKTHBIMH,
€ll. U3M.

KoanuectBo equnumIl
TS
00111€00pa30BaTEIHHBIX]
Opra"u3aiui,
SIBJISIIOLLIMXCST
MaJIOKOMIIJIEKTHBIMH,
eJl. U3M.

O6opynoBanue

HMeETCS B
HaJIM4Iun/
HE
UMeEETCS B
HaJIMYNH
1o
COCTOSIHHIO
Ha
01.01.2021
r.

HE00X0INMO
npuoOpecTu




1. mnporpammupyemblii GJI0K yIpaBIEHUs, KOTOPBIAH MOXKET|
paboTaTh aBTOHOMHO ¥ B ITOTOKOBOM PEKHME;

2. CepBOMOTOPBI

3. aTuMK cuIIbI

4. naTyMK pacCTOSHUS

5. narT4umk npera

6. akkymynsTopHas Gatapes

7. TlnacTUKOBBIE CTPYKTYpHBIE 3JIEMEHTBI, BKJIFOYAs]
nephopupoBaHHBIE JIEMEHTHI: Oallku, KyOMKH, OCH W Ballbl,
COENMHUTENbHBIE  DJIEMEHTHI K OCAM,  INECTEPHH,

npeHa3Ha4YeHHbIC JJIsS CO3JaHMS YEPBSYHBIX U 3yO4aThIX
nepesiay, CoeIMHUTENbHBIC U KPETIeKHBIC JIEMEHTHI;
7) [Iporpammuoe obecrieueHue, WCTIOIB3yeMOe JUTSE
MPOrpaMMHPOBAHUS COOMPAEMbIX POOOTOTEXHUYECKUX MOJENEH W
YCTPOMCTB, IOCTYITHO JUIsl CKaUMBaHus U3 ceTu MutepHer

OO0pa3oBaTtenbHbII
Habop 10 MEXaHUKE,
MEXaTpOHHUKE U

KOMIUIEKT JUTsl M3y4eHHsl OCHOB 3JICKTPOHUKH U POOOTOTEXHUKH
Habop nomken OBITh TpeAHA3HAYCH JUIS TIPOBEACHUS yICOHBIX
3aHSTHI 10 JIEKTPOHNUKE U CXEMOTEXHHUKE C LIENIbI0 H3y4YCHUsI

pPOOOTOTEXHUKE HanOoJIee PaCIPOCTPAHCHHOM AIIEMEHTHOHN 0a3bl, TPUMEHIEMOM JUIs
MH)KCHEPHOTEXHHUYECKOI0 TBOPUYECTBA yUaIUXCs U pa3padoTKu
yueOHBIX MoJiesiel poOoToB. Habop /10ymKeH MO3BONIATh yUaliuMes Ha
[PAKTHKE OCBOUTH OCHOBHBIC TEXHOJIOIHHU IIPOCKTHPOBAHMUS
POOOTOTEXHUYECKUX KOMIUIEKCOB Ha ITpUMepe YueOHbIX MO/Ieneit
[POOOTOB, a TaK)KE U3YYHTh OCHOBHBIC TEXHUYECKUE PEIICHUS B
00JIacTH KHOSPHETUYECKUX M BCTPAUBAEMBIX CHCTEM.
B cocraB KOMIUIEKTa JIOJDKEH BXOAUTH HA0OP KOHCTPYKTHBHBIX
9JIEMEHTOB JIJIsi COOPKH MaKeTa MaHHITYJISIOHHOIO podoTa,
KOMILIEKT METaJUTHYECKUX KOHCTPYKTUBHBIX AJIEMEHTOB JJIsi COOPKH
MakeTa MOOHMIILHOT'O po0oTa U T.I1.
Ne|  HammenoBanue Kpatkue nprumepHbie TEXHUYECKUE XapaKTEPUCTUKHU KomnuectBo equnun | KonndecTBo enunuil O6opynoBanue
obopynoBaHus g A UMeeTcs B [HE00X0JUMO
0011e00pa3oBaTebHBIX|0011€00pA30BATENbHBIX| Hanuuny/ |IPHOOpPECTH
Opra’u3zanuu, He Opra"u3arui, HE
ABJIAIOIINXCS SABJIAIOIINUXCSA uMeeTcs B
MAaJIOKOMIUJIEKTHBIMH, | MAJIOKOMIUIEKTHBIMU, | HaTU4UU
€Jl. U3M. ell. U3M. o

COCTOSHHIO




Ha
01.01.2021

T.

B cocTaB KOMIUIEKTa BXOJUT HAOOP DJIEKTPOHHBIX KOMITOHEHTOB TSI
M3yUCHHUsST OCHOB DJICKTPOHHUKH U CXEMOTEXHUKH, a TAKKE KOMIUICKT
MPUBOJIOB U JATYUKOB PA3IUYHOTrO TUIA JUIS pa3paboTKu
[POOOTOTEXHUYECKUX KOMILJICKCOB.

B cocTaB KOMIUIEKTa TOJDKHO BXOMUTh: MOTOPBI C SHKOJIEPOM - HE MCHEE
21T, CepBONPUBOJ OOMBIIOI - He MEHEe 41IT, CEpBONPUBO/ MAJIbIil - HE
MeHee 21T, HHPpaKpacHbIH JATYHK - HE MEHee 3 IIT, yIbTPa3ByKOBOIl
JJaTYHUK - HC MCHEEC 3 T, JATYUK TEMIIEPATYPhI - HC MCHEC II_HT, JaTYuK
OCBCIIICHHOCTH - He MeHee 11T, HabOop AJIEKTPOHHBIX KOMITOHEHTOB
(pe3ucTOpbl, KOHICHCATOPBI, CBETOMOABI PA3THYHOI0 HOMHHANA),
KOMILJICKT IPOBOJOB I 660HaeLIHOFOHpOTOTI/IHI/IpOBaHI/IH, IiaTa
0eCIIaeYHOrONMPOTOTUITNPOBAHNS, AKKYMYJISITOP M 3apsiTHOE YCTPOHCTBO,
B cocTaB KOMIUIEKTa TOMKEH BXOAUTH IMTPOrPaMMHUPYEMbIi KOHTPOILIEP,
porpammupyembiil B cpene ArduinolDEwau aHamorngHeix ¢CBOOOIHO
[pacmpocTpaHseMbIX cpeaax pazpadoTku. [IporpaMMupyemslii KOHTpoOILIEp
OJDKEeH 00J1a/1aTh MTOPTAMHU [UIS TIOAKITIOUCHHS IIM(PPOBBIX U aHAIOTOBBIX
YCTPOMCTB,

untepdeticamu TTL, USART, 12C, SPI, Ethernet, Bluetoothumu WiFi.
B cocTaB KOMIUIEKTa TOJDKEH BXOANUTH MOIYJIh TEXHHUECKOTO 3PCHUS,
[TPEJICTABIISIONINI cOOOH BBIUMCIUTENILHOE YCTPOHCTBO CO BCTPOCHHBIM
MUKPOITPOIIECCOPOM (KOJI-BO sIIEp - HE MeHee 41T, yacToTa siIpa He
Menee 1.2 I'T', o0bem O3Y - He merHee 512M6, 00beM BCTPOCHHOM
maMsTH - He MeHee 81°0), MHTerpupOBaHHON KaMepol (MakcHMalbHOES
[pa3pelieHre BUICONOTOKA, TiepeaaBaeMoro mo narepgericy USB- He
MeHee 2592x1944 en.) u onTHYECKON crucTeMol. MOIyIllb TEXHUYECKOTO
3peHMs TOJDKEH 001a1aTh COBMECTHMOCTBIO C PA3THIHBIMU

[IPOr paMMHIPYEMBIMH KOHTPOJUIEPAMH C TIOMOIIBI0 HHTEp(EiicoB -

TTL, UART, 12C, SPI, Ethernet. Momyib TeXHHUECKOTO 3pCHHUS JTOIKEH
METh

Ne HanmenoBaHue KpaTKI/Ie MNPUMCPHBIC TCXHUYCCKUC XaPaAKTCPUCTHUKU Koanuecto CIANHUIL KoauuectBo CIANHUIL O60py,HOBaHI/Ie




o0opynoBaHUs

JUJIA
0011100pa30BaTENbHBIX|
OpraHu3aiui, He
SABJIAOIIIUXCA
MaJIOKOMIIJIEKTHBIMU,
ell. U3M.

JUJIA
00111€00pa30BaTEIbHBIX|
Opra"u3aiui,
SABJIAOIITUXCA
MaJIOKOMIIJICKTHBIMH,
ell. U3M.

HMEETCS B
HaIM4Iun/
HE
HMEETCS B
HAIUYUA
110
COCTOSIHHIO
Ha
01.01.2021

T.

HEO00X0IUMO
npuobpectu

BCTPOCHHOE MTPOrpaMMHOE 00ecIieueHre Ha OCHOBE OMepaIiiOHHON
crcteMbl LiNUX, mMO3BOIISIOIIEE OCYIIECTRIIATh HACTPOMUKY CHCTEMBI
MAaIIMHHOTO 00Y4eHHsI TapaMEeTPOB HEHPOHHBIX ceTeil s
oOHapy>keHHsI 0OBEKTOB, ONPENEICHUS UX NTAPaMETPOB U JallbHEHIICH
UCHTU(DUKAIIH.

KomrutekT gomkeH odecrednBaTh BO3MOKHOCTh U3YYEHUSI OCHOB
pa3pabOTKX MPOrPAaMMHBIX U allapaTHBIX KOMIUJIEKCOB HHKEHEPHBIX
cucteM, pereHui B chepe "MHTEpHET Belei"", a Takke pelieHui B
o0macTu poOOTOTEXHHUKH, ICKYCCTBEHHOTO HHTEIUIEKTa ¥ MAIITHHOTO
00y4YCHHS.

KommnbroTepHoe o0opynoBanue




Hoyt6yxk dopm-daxrop: HOYyTOYK; 3 .
JKecTkasi, HeOTKIIFOUaeMasi KJIaBUaTypa: HaJIu4ue;
Pycckast packiajKa KJIaBUaTyphl: HAJTMYHE;
Jlnaronasns SKpaHa: He MeHee 14 JroliMOoB;
Pasperienne skpana: He MeHee 1920x1080 nukceneii;
KonnyecTBo siiep mporeccopa: He MeHee 4;
Koin4yecTBo MOTOKOB: HE MeHee §;
basoBas TakToBas yacrora mpoueccopa: He menee 1 I'T 1;
MakcuMallbHasi TAKTOBAs 4acTOTa Iporeccopa: He menee 2,5 I'T;
Kom-mamate mporeccopa: He MmeHee 6 MOaiT;
O0beM YCTaHOBJICHHOI OMEepaTUBHON MaMsTH: He MeHee 8 ['0aiiT;
O0beM NoIEPKIUBAEMOI ONlepaTUBHON MaMSITH (ISl BO3MOYKHOCTH
paciupeHus): He MmeHee 24 ['0aiiT;
O0weM Hakomutens SSD: He menee 240 I'0aiiT,
BpeMst aBTOHOMHO# pabOThI OT 6aTapen: He MeHee 6 4acoB,
Bec HOyTOyKa ¢ yCTaHOBJICHHBIM aKKyMYJISITOpOM: He Ooree 1,6 kr,
Bremnuii uatepgeiic USBcerannapra e amke 2.0: He MeHee IBYX
CBOOO/THBIX.
Bremnuii uatepgeiic LAN(B cixyuae oTCyTCTBHA Ha KOpIyce,
Ne|  HammenoBanue Kpatkue nprumMepHbIe TEXHUYECKHE XapaAKTEPUCTUKHU KommuectBo equnun | KonmdecTBo enunuil O6opynoBanue
000pyI0BaHUs JUISL JUISL
061e06pa3oBaTenbHEIX|00Ie00paszoBaTenpHpIx| AMECTCA B HEOOXO MO
Opra"u3zaiui, He OpraHu3aiui, HaT4uK/ (IpHOOpecTH
SIBJISTFOLLIUXCSA SIBJISTFOLLIUXCSA HE
MaJIOKOMIUIEKTHBIMH, | MaJOKOMIIIEKTHbIMH, | AMECTCA B
e/l U3M. eJl. U3M. HaJIAIHH
o
COCTOSIHUTO
Ha
01.01.2021
T.




npenocraisath Ethernetaganrep USB-RJ-45);

Hanmune momyieit u untepdeiicoB (UCIOIB30BAHUE TTEPEXOTHIUKOB

He npexycmorpeno): VGA, HDMI,

BecmipoBonnast cBsizb Wi-Fi: Hannume ¢ momaaepikkoit

crangapra IEEE 802.11n, unu coBpeMeHHee;

Web-kamepa: nHamume;

Manunyssitop "MbIIIb": HATTHUKE;
[IpenycranoBnennas OC ¢ rpaduyecKkuM  IOJIH30BATEIbCKUM
uHTepdeiicom,  obecreunBaromas — paboTy  pacnpoCTpaHEHHbBIX
00pa30BaTEbHBIX U OOLIECHUCTEMHBIX TPUJIOKCHHUN: HAINYHE.

MOV (mpunTep,
CKaHep, KOIup)

Tun ycrpoiictBa: MOV (pyHKIMY TeYaTH, KOMUPOBAHNUS, | mr.
CKaHUPOBAHMUS);

dopmar 6ymaru: He MeHee A4;

LIBeTHOCTB: YepHO-OECIBI;

TexHonorus nmevatu: jga3epHas

MakcumainibHOe pasperneHue nedatu: He MeHee 1200%1200 touek;
Nurepdeiicer: Wi-Fi, Ethernet (RJ-45), USB.

Haumenosanue

Kparkue npuMepHbIe TEXHUYECKUE XapaKTEPUCTUKU
000pyI0BaHUS

KoanuectBo equnumil
JUTSE IPO(HITBHOTO
KOMILJIEKTa
(obmreobpazoBarenbHbIE
OpraHu3aium, He
SBJISIOIINECS
MaJTOKOMIUIEKTHBIM), €]1.
U3M.

KoanuectBo equnu
TUTsI TIPO(PHITBHOTO
KOMILIEKTa
(MaJIOKOMIUICKTHBI
0011e00pa3oBaTeNbH
OpraHU3aIliH ), e11. U

BA30BAS (OBA3ATEJIbHAS YACTD)

EcrecTBeHHOHAy4YHas HAIIPaBJIEHHOCTb



Hudposas mabopatopus 1o
Ouomnornu (yueHU4YecKas)

Ob6ecneunBaeT BHINOIHEHUE Ta0OPATOPHBIX pabOT Ha ypOKax Mo OHOJIOrMU B OCHOBHOM
IIKOJIC ¥ TIPOEKTHO-UCCIEA0BATENbCKOM NeATeIbHOCTH yuanuxcst. KoMmruiekranus:
BecripoBoiHON MyJIBTHIATYMK IO OMOIOTUH C 6-10 BCTPOCHHBIMHU JaTYMKAMMU:
JaTuuk BiaxkHOCTH ¢ auana3oHoM uzmepenus 0.. .100%
JlaTumK OCBELIEHHOCTH C IMana3oHoM u3MepeHus He yxke yem oT 0 g0 180000 5k
Jatuauk pH ¢ quanazonom usmepenus He yxe ueM ot 0 1o 14 pH Jlatunk temmepaTypsl
C IMana3oHOM M3MEpeHus He yxe yeM ot -20 1o +140C
JlaT4uK 3JIEKTPOITPOBOIUMOCTH C AHana30HaMH U3MeEpeHUst He yke ueM oT 0
110 200 MxCwm; ot 0 10 2000 MxCwm; ot 0 10 20000 MkCwm
JlaTuuk Temrepatypsl OKpYy>KaloIei cpe/ibl C TMana3oHoM U3MEPEHUS HE
yxke yem ot -20 o +40
Akceccyapbl:
Ka6ens USBcoenmmHuTenbHbIN 3apsIHOE YCTPOKCTBO C
kabeirem MiNIUSBUSBA nanirep Bluetooth4.1 LowEnergy
KpaTkoe pyKoBOJCTBO 110 3KCILTyaTanuu nudpoBoii sadbopaTopun
Ludposas Bumeokamepa ¢ METAIUIMIESCKUM IITATHBOM, Pa3pelICHUE He
menee 0,3 Mnukc
[IporpammHoOe obecrieueHne
Metoauueckue pekoMeHaanuu He menee 30 pabdor

TABJINLA

Neo2

[TPO®UJIFHBINM KOMITJIEKT OBOPYJIOBAHUA

HanmenoBanue
o0opynoBaHus

KpaTKI/Ie NNPUMCEPHBIC TCXHUYCCKUEC XapPaAKTCPUCTHUKU

KosnuecTBo euHUIL
JU1st IPO(UITBHOTO
KOMILJICKTa
(oOmeoOpazoBaTenbHBIE
OpraHu3aluy, He
SIBIISTIOIIIMECS
MaJIOKOMITJICKTHBIM), €]I.

KonnuectBo enunul
1151 TPO(HIIBHOTO
KOMILIEKTa
(MaJIOKOMIUIEKTHBIE
o01reo0pa3oBaTenbHbIC
OpraHu3alym), €. U3M.




YmakoBka
Hanunuue pyccKosi3bIYHOrO caiita MoJIep)KKU, HATM4YKUe BUICOPOIUKOB.

Hudposas madoparopust Mo
XUMUH (YICHUYECKAasT)

Ob6ecneunBaeT BHIMOTHEHUE JTAOOPATOPHBIX paboT M0 XMMHUH Ha YPOKaxX B OCHOBHOM
IIKOJIE ¥ IPOEKTHO-UCCIIEN0BATENBCKON IeATENbHOCTH yuanmxcs. Kommiekramusi:
becnipoBoniHOM MyTbTHAATYUK 110 XUMHUU € 4-Ms BCTPOEHHBIMU AaTuukamu: [latunk pH
C IMana3oHoM u3MepeHus He yxke ueM ot 0 1o 14 pH JlaTuuk BbICOKOM TeMIlepaTypsl
(TepMomapHBbIif) ¢ AMAAa30HOM U3MEpeHns He yxe ueM oT -100 no +900C

JlaTuuk 2i1eKTpONpOBOAUMOCTH C Malla30HaMu U3MepeHus He yxe yeM ot 0 1o 200
MKCM; ot 0 10 2000 MxCw™; ot 0 10 20000 MxCwm [laTunk Temneparypsl JIaTUHOBBIH C
JMara3oHoM u3MepeHus e yxe yeM ot -30 10+120COTnenpHbIe TaTYUKA:

JlaTuuK onTHYECKON MIOTHOCTU 525 HM AKceccyapsl:

Kab6ens USBcoennHuTenbHBIN 3apsiHOE YCTPOMCTBO C

kabeaem MiNiUSBUSBA nanrrep Bluetooth4.1 LowEnergy

KpaTkoe pyKkoBOJCTBO 10 3KCIUTyaTauu mudpoBoii madopatopun

Hab6op mabopaTopHOii OCHaCTKH

[IporpammHoOe obecrieueHne

Metoauueckue pekoMeHaanuu He menee 40 padot

Hanuune pycckosi3pI4HOr0 caiiTa moaaep:KKu

Hanuune Buieoponmkos.

3 .

Hudporas rabopaTopus 1Mo
(usuke (yaeHu4YecKast)

ObecrieunBaeT BHIMTOTHEHNE YKCIIEPUMEHTOB 110 TeMaM Kypca (m3uku. Komrumexramnus:
BecripoBoHOI MynTbTHAATYHK 11O (DU3HKE C 6-10 BCTPOCHHBIMH TATIHKAMHU:

HanmenoBanue
obopynoBaHus

KpaTKI/Ie NPUMCPHBIC TCXHUYCCKUC XaPAKTCPUCTHUKU

KosnuecTBo euHUIL
JUTsE IPO(UITBHOTO
KOMIUICKTa
(oGmeoOpazoBaTenbHBIE
OpraHu3aluy, He
SIBIISTFOIIIHECS

MaJ'IOKOMHJ'ICKTHBIM), CI.

KonnyectBo enuHumIL
TS IPO(UITEHOTO
KOMILIEKTa
(MaJIOKOMIUICKTHBIC
o01reo0pa3oBaTenbHbIC
OpraHu3allnm), eI. U3M.




HU3M.

HudpoBoii qaT4rK TeMIIEpaTyphl C IUANa30HOM U3MEPEHHs HE YK€ YEM OT -
20 no 120C

Hudposoii qaTyrk aOCOTOTHOTO NABJICHUS C TUAa30HOM U3MEPEHUS HE
yxke ueM oT 0 o 500 klla

JlaT4rK MarHUTHOTO TOJIS C AMANa30HOM U3MEpEeHus He yxKe 4eM oT -80 10
80 mTn

JlaTuuk HanpspKEHUs ¢ AMana30HaMu U3MEPEHMsI He YK€ 4eM OT -2 10 +2B ;
oT -5 10 +5B; ot -10 no +10B; ot -15 g0 +15B [laTunk TOKa HE yXe YeM OT -
1 mo +1A

JlaTurk akcenepoMeTp ¢ rmoKazaTessiIMU He MeHee ueM: £2 g; +4 g; +8
gOTnenbHbIe yCTpOHCTBA:

USBocuumnorpag He menee 2 kaHaina, +/-100B Akceccyapsi:

Kabenr, USBcoennuuTenbHbIH

3apsHoe ycTpoicTBo ¢ kabenem miniUSB

USBAnantep Bluetooth4.1 LowEnergy

KoHcTpykTop /Ui MpoBeieHus! HIKCIEPUMEHTOB

Kpartkoe pykoBOACTBO MO AKCILTyaTaluy IUGPOBOM JTaO0OpaToOpun
[IporpammHOE obecrieueHue

Meroanueckue pexomeHaamuu (40 pador)

Hannune pycckos3pIuHOTO caifTa nojaepxku Hamure BUIEOpOIUKOB.

KommnbrorepHoe o0opynoBanue

dopm-dakTop: HOYTOYK;
XKectkas, HeoTKIIFOUaeMast KJIaBUaTypa: Halmune; Pycckas packiaaka

4, HoytOyxk . 3 mrT.
KJIaBUATyphl: Hanuuue; Jluaronans sKpaHa: He MeHee 14 moiMOB;
Pazpemenne sxpana: He menee 1920x1080 nukcenei;
KonnuectBo enuuuig
JUIsE TIPO(UIBHOTO KonunuectBo enuHuiy
KOMILJIEKTa U1 TPOQHUIBHOTO
HaumenoBanue (oOmeoOpazoBaTenbHbBIE KOMILJIEKTa
No KpaTkue npuMepHbie TEXHUYECKHE XapaKTePUCTUKU
obopynoBaHus OpraHu3aium, He (MaIOKOMILIEKTHBIE
SBIISIOIIHAECS o01reo0pa3oBaTenbHbIC

MaJ'IOI(OMHJ'IeKTHBIM), CI.
HU3M.

OpraHu3alym), €. U3M.




KonunuecTtBo siaep npoueccopa: He MeHee 4;

KonnyecTBo NOTOKOB: HE MeHee &;

bazoBas takToBas yacrora npoueccopa: He meHee 1 I'T 11
MakcumanbHasi TAKTOBas 4acToTa mporueccopa: He meHee 2,5 ['T;
Komr-nmamsts mporieccopa: He Mmenee 6 Moaiir;

O0beM yCcTaHOBIIEHHOM ONEpaTUBHON MaMsTH: HE MeHee 8 ['0aiiT;
O06beM noaepKUBaeMoil ONIepaTUBHOM MaMsITH (1711 BO3MOKHOCTH
paciupenusi): He meHee 24 ['0aiT;

O0bem Hakonmtelg SSD: He meHee 240 I'0aiir,

Bpemst aBToHOMHO# paboThl OT OaTapen: HE MeHee 6 Jacos,

Bec HoyTOyKa ¢ ycTaHOBJIEHHBIM aKKyMyJasiTopoM: He Oosee 1,6 K,
Buemnuit unrepgeiic USBceranaapra He Huxe 2.0: He MeHee IByX
cBoOo1HbIX. BHenmamit naTepdeiic LAN(B ciydae oTCyTCTBHUS Ha KOpIIyce,
npenocrtaniath Ethernetamanrep USB-RJ-45);

Hannuune monyneit u uaTepdeiicoB (MCIOIB30BaHNE MTEPEXOTHUKOB HE
npenycmotpeHo): VGA, HDMI;

becnipoBoanas cs3p Wi-Fi: Hannuue ¢ nonaepxkoit crangapra IEEE
802.11n, unu coBpeMeHHEE;

Web-kamepa: Hannuue,

Manunynstop "Mblle": HAIMYKE,

[IpenycranoBnennas OC ¢ rpadgudeckuM MoJIb30BaTEILCKUM UHTEp(deiicoM,
obecreunBarorias paboTy pacpoCTpaHEHHBIX 00pa30BaTEIBHBIX 1
0OIIECUCTEeMHBIX TPUIJIOKEHUI: HAJIMYHE.

MOV  (mpuHTEp,  CKaHep,

Tumn yerporictBa: MOV (dhyHKIMM NIeUaTH, KOIMMPOBAaHUS, CKAHUPOBaHUs ); Dopmart
Oymaru: He MeHee A4;
LIBeTHOCTR: YepHO-OECIIBI;

5. 1 mT.
KOITHP) TexHoorust eyaTy: jJazepHas
MakcumaiibHOe pasperneHue medatu: He MeHee 1200%1200 touek; UaTepdeiicer: Wi-
Fi, Ethernet (RJ-45), USB.
KosnnuecTBo eaunuil
KosnnuecTBo eaunuil
JUTS IPO(UITBHOTO
IS TPOQHUIBEHOTO
KOMILJIEKTA
HaumenoBanue KOMIUJIEKTA
No Kpartkue nprumepHble TEXHUUECKHE XapaKTePUCTUKHI (oGmeoOpazoBaTenbHBIE
obopynoBaHus (MaJOKOMILJIEKTHBIE
OpraHu3anuu, He
o01reo0pa3oBaTenbHbIC

ABJIAIOIINECCA

MaJ'IOKOMHJ'ICKTHBIM), CI.

OpraHu3aium), el. U3M.




HU3M.

JOITOJIHUTEJIBHOE OBOPY IOBAHUE

ECTeCTBeHHOHay‘-IHaS[ HalpaBJICHHOCTb

Hudposas naboparopust mo

Ob6ecneunBaeT BEINOTHEHUE JTa0OPATOPHBIX pabOT Ha ypOKax Mo OHOJIOTNU B OCHOBHOM
IIKOJIE ¥ ITPOEKTHO-NCCIIEI0BATENHLCKON IS TEIbHOCTH ydamuxcs. Komruiekrarms:
BecripoBoiHO# MyJIBTHIATYHK 110 OUOJOTHH C 6-10 BCTPOCHHBIMH JIATYNKAMHU:
JaTuuk BiaskHocTH ¢ auanazonom uzmepenwus 0.. .100%
JlaTuuk OCBEIICHHOCTH C JUana3oHoM u3MepeHus He yxke yeM ot 0 go 180000 nk
Hatuux pH ¢ quanazonom usmepeHus He yxxe uyeM ot 0 1o 14 pH/{aTtank Temneparypsl ¢
JIMara3oHoM u3MepeHus He yxe yem ot -20 g0 +140C

JlaT4uK 2JIeKTPONPOBOAMMOCTH C JIMara30HaMH U3MEpeHHs He yxe 4eM oT 0
110 200 MxCwm; ot 0 10 2000 MxCwm; ot 0 10 20000 MKkCM
JlaTauk TeMIiepaTypbl OKpysKarolel Cpeibl ¢ JUana3oHoM U3MEpeHHUs He

1. yxke geM ot -20 1o +40 1 mr.
Ononornu (yueHU4YecKas)
AKkceccyapbl:
Kabens USBcoeanHuTENbHBIN 3apsaHOe YCTPONUCTBO C
kaberem mMiniUSBUSBA nanrep Bluetooth4.1 LowEnergy
Kpatkoe pykoBOACTBO 1O KCILTyaTanuy nupoBoii Jadoparopun
Hudpopast BueokaMepa ¢ METAIUIMYECKUM IITATHBOM, pa3pelieHne He
menee 0,3 Muukce
[TporpammHoe obecriedeHne
Metoauueckue pekoMeHaanuu He menee 30 pador
VYnakoBka
Hasnmune pyccKosi3bIYHOrO caiTa HOJUICPKKH, HAJIMYHUE BHICOPOIHKOB.
KonunuecTBo ennnuil
JUIs IPOUIIBHOTO KonnuecTBo ennnui
KOMIUIEKTA U1 TPOQHUIBHOTO
HaumenoBanue (obmreobpazoBarenbHbIE KOMIUICKTa
No Kparkue npumepHble TEXHUUECKHE XapaKTEPUCTUKH
o0opynoBaHus OopraHu3anuu, He (MaJIOKOMILIEKTHBIE
SABIIAIOLLIUECS o01reo0pa3oBaTenbHbIC

MaJ'IOKOMHJ'IeKTHBIM), ca.
HU3M.

OpraHu3aIum), e/I. U3M.




Hudposas nadoparopust Mo
XUMUH (YICHUYECKasT)

ObecnieunBaeT BHIMOTHEHNE Ta00PATOPHBIX pabOoT MO XMMHUHU HAa ypOKaxX B OCHOBHOM
LIKOJIE U IIPOEKTHO-UCCIIEN0BATENBCKON AEATENbHOCTH yualnuxcs. KoMmnexkranus:
BecripoBoiHON MYyJIBTHIATYMK IO XUMUHU € 4-MsI BCTPOEHHBIMU jJaTankaMu: Jatunk pH
C ManazoHoM u3MepeHus He yxxe ueM ot 0 1o 14 pH JlaTunk BBICOKOM TeMIepaTypsbl
(TepMomapHBIif) ¢ AMAMa30HOM U3MEpeHus He yxe ueM oT -100 no +900C

JlaTuuk 2i1eKTpONpPOBOAUMOCTH C Malla30HaMu u3MepeHus He yxe yeM ot 0 o 200
MKCwM; ot 0 10 2000 MxCw™; ot 0 10 20000 MmxCwm JlaTunk TeMIiepaTypbl IUIaTHHOBBIN ¢
JMara3oHoM u3MepeHus He yxxe ueM oT -30 10+120COTnenpHbIe TaTYNKA:

JlaTuuK onTHYecKon MI0oTHOCTU 525 HM AKceccyaphl:

Kabens USBcoeanHuTENbHBIN 3apsaHOE YCTPONUCTBO C

kabeaem MiNiUSBUSBA nanrrep Bluetooth4.1 LowEnergy

KpaTkoe pyKkoBOJCTBO 10 3KCILTyaTauu nudpoBoii sadopatopun

Hab6op nabopaTopHOii ocCHacTKH

[Tporpammuoe obecrieueHre

Metoauueckue pekoMeHaanuu He menee 40 padot

Hanuune pycckosi3pI4HOr0 caiiTa moaaep:KKu

Hanuune Buieoponnkos.

1 .

Hudporas raboparopus 1o
(usuke (yaeHn4YecKast)

ObecrieunBaeT BHITOTHEHNE SKCIIEPUMEHTOB 110 TeMaM Kypca ¢pu3uku. KoMrurekramms:
BecripoBoiHON MYyIBTHIATIHK 110 (HHU3HKE ¢ 6-10 BCTPOCHHBIMHE JaTuyukamu: L{ndpooit
JIATYMK TEMIEPaTyphl C ANATIA30HOM U3MEpeHws He yke 4em oT - 20 go 120C

HanmenoBanue
obopynoBaHus

KpaTKI/Ie NPUMCPHBIC TCXHUYCCKUC XaPAKTCPUCTHUKU

KosnuecTBo euHUIL
JUTsE IPO(UITBHOTO
KOMILICKTa
(oGmeoOpazoBaTenbHBIE
OpraHu3aluy, He
SIBIISTIOIIIMECS
MaJIOKOMITJICKTHBIM), €/I.

KosnuecTBo equHUIL
TS IPO(UITEHOTO
KOMILIEKTa
(MaJIOKOMIUICKTHBIC
o01reo0pa3oBaTenbHbIC
OpraHu3allum), eI. U3M.




HU3M.

udpoBoii naTank aGCOTIOTHOTO AABICHUS C AUATIA30HOM M3MEpEHHs He yke 4eM oT 0

10 500 xITa

JlaT4rK MarHuTHOTO TOJIS C JMana3oHoM u3MepeHus He yxe yeM oT -80 1o 80 mTn
JlaTuuK HanmpsHKEHUS ¢ TMana3oHaMy U3MEpPEeHMsI He ke 4eM oT -2 1o +2B ; ot -5 1o
+5B; or -10 1o +10B; ot -15 10 +15B JlaTunk Toka He ye ueM oT -1 1o +1A
JlaTymk akcenepoMeTp ¢ oKa3aTesiMU He MeHee ueM: £2 (; +4 g; 8 gOTnensHbIe
yCTpOMCTBa:

USBocmmmnorpad He meHee 2 kanana, +/-100B Axceccyapsr:

Ka6ens USBcoenuaurensHblii

3apsimHOE yeTpoiicTBO ¢ Kabemem MiniUSB

USBAmantep Bluetooth4.1 LowEnergy

KoncTpykTop mist mpoBeeHNS IKCIIEPUMEHTOB

KpaTkoe pyKoBOJCTBO 110 3KCILTyaTauu nudpoBoii 1adopaTopun

[IporpammuoOe obecrieueHne

Meromuueckue pexkomerparun (40 pabor)

Hannuwne pycckos3pI9HOrO canta nogaepKku Hammumue BUIEOpOIKOB.

Hudporas raboparopus Mo
(usnonoruu (MpoPUITBHBIH
YPOBEHB)

ObecrieunBaeT MPOBEICHUE UCCIEIOBAHNS 110 (DYHKIIMOHUPOBAHUIO YEIOBEIECKOTO
opranm3ma. Komrmekramus: becrpoBomHOH MyTbTHIATYHK 10 (PU3HOIOTHH C 5-10
BCTPOCHHBIMU JaTunkamu: JlaTunk aprepuansHoro gasierus (0.250 M pr. cT.)

JlaTunk Tmyabca ¢ JMAna3’oHOM M3MepeHus He yxe yeM oT 30 mo 200 yn/mun [laTuuk

TeMIIepaTypbl Tea ¢ AUana3oHoOM U3MepeHHs He yxe yeM oT +25 no +40C
JlaTuuk 4acTOTHI ABIXaHUS C TMAla30HOM U3MepeHus He yke yeM oT 0 10

1 .
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100 1uKII0B/MUH

Jatank yckopeHus ¢ mokaszarensmu +2 ¢; 4 g; £8 gOTnenbHbIe yCTpoiicTBa:
Hatuuk OKI ¢ quanazonom uzmepenus He yxe 4yem ot -300 mo +300 mB) datunk pH ¢
JMara3oHoM u3MepeHus He yxke uem ot 0 1o 14 pHJlatumk cuiomep ¢ muana3zoHoM
n3mepenus He yxe yeM ot -40 10 40 H J[aTunk oCBEIEHHOCTH ¢ JUAna30HOM
n3mepenus He yxe uem ot 0 mo 180000 nx Akceccyapsr:

Ka6ens USBcoenuaurensHblii

3apsimHOE yeTpoiicTBO ¢ Kabemem MiniUSB

USBAmantep Bluetooth4.1 LowEnergy

KoncTpykTop mi1st mpoBeIeHHS AKCTIEPUMEHTOB

KpaTkoe pyKoBOJCTBO 10 3KCILTyaTauu nu@poBoii 1adopaTopun

[IporpammuoOe obecrieueHne

Metoauueckue pekoMeHaanuu He meHee 20 padot

Hanuune pycckosi3pI4HOr0 caiiTa moaaep:KKu

Hanuune Buieoponnkos.

[{uppoas mabopaTopust 1O
9KOJIOTHH

OO0ecrieunBaeT MPOBEJICHUE Y4eOHOTO FKOJIOTHYECKOr0 MOHUTOPHHTA
WHCTPYMEHTAIBHBIMH MeToiaMu. Habop mprMeHseTcsl TpH U3y4YeHUH KOJIOTHH,
OHMOJIOTUH, XUMHH, TeOrpa(uu U IPUPOIOBEICHUS, & TAKKE JIJIST HHIUBUYaTbHBIX
WCCIICZIOBAHUS M TTPOCKTHOM JICATEIIbHOCTH IKOJIBHUKOB. KoMIiekTarus:
BecripoBoTHOWMYITBTHIATYHK 10 SKOJIOTHYECKOMY MOHUTOPHHTY € 8-F0 BCTPOCHHBIMH
JATYUKAMU:

JlaTauk HUTpaAT-HOHOB J{aTUnK XJIOPHI-HOHOB

Jatuuk pH ¢ muanaszonom n3Mepenus He yxe uem ot 0 1o 14 pHJlaTyuk BIIaKHOCTH €
nmuanazonoM n3mepenus 0.. .100%
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JlaTuMK OCBELIEHHOCTH C IMana3oHoM u3mepeHus He yxke yem ot 0 go 180000 5k
JlaTuuk TemmepaTypsl C JUANa30HOM U3MEpeHns He yxe yeM oT -20 no +140C
JlaTuuk 2J1eKTpONpPOBOAUMOCTH C AUalla30HaMu u3MepeHus He yxe yeM ot 0 o 200
MKCM; o1 0 10 2000 MmxCwm; ot 0 10 20000 MxkCwm JlaTunK TemmepaTypbl OKpyKaromiei
CpeJibl ¢ IMana3oHoM n3MepeHus He yxe uyeM ot -20 no +50C OtaenbHble JaTUYUKU:
Jat4ank 3ByKa ¢ GyHKIMEH HHTETPUPOBAHNUS C MANA30HOM H3MEPEHHS YacTOT HE MEHEe
yeMm ot 50 I'q go 8 kI

JlaT4rK BIaKHOCTH TMOYBBI C IMANIa30HOM u3MepeHust He yxxe 4em ot 0 10 50%
[Hatuuk kucnopona ¢ quana3zoHoM usMepenus or 0 no 100%

JlaTunk onTrdeckor mIoTHOCTH 525 HM JlaTanK OMTHYECKON TI0THOCTH 470 HM
JaTtuuk TypOMIMMETp ¢ TMana3oHoM n3MepeHus He yxe yem ot 0 o 200 NTU
JlaTunk okucH yriepoja ¢ Auana3oHoM n3mepeHus He yxe uem ot 0 go 1000 ppm
Akceccyapbl:

Kab6ens USBcoenuauTenbHbIH (2 mT.)

BapsimHOE yeTpoiicTBO ¢ Kabemem MiniUSB

USBAmantep Bluetooth4.1 LowEnergy

CrepykeHb JUIS 3aKPEIUICHISI JTATINKOB B IIITATHBE

KpaTkoe pyKoBOJCTBO 110 3KCILTyaTauu nu@poBoii JadopaTopun

[IporpammuoOe obecrieueHne

MeTtoauueckre pekoMeHaanuu He Menee 20 pabor

HanmenoBanue
obopynoBaHus

KpaTKI/Ie NPUMCPHBIC TCXHUYUCCKUC XaPAKTCPUCTHUKU

KosnuecTBo euHUIL
JU1st IPO(UITBHOTO
KOMIUICKTa
(oGmeoOpazoBaTenbHBIE
OpraHu3aluy, He
SIBIISTIOIIIMECS
MaJIOKOMITJICKTHBIM), €I

KonnuectBo enunul
111 TPO(HIIBHOTO
KOMILIEKTa
(MaJIOKOMIUIEKTHBIE
o01reo0pa3oBaTenbHbIC
OpraHu3alym), €. U3M.




HU3M.

YmakoBka
HaHI/I‘II/Ie pYCCKOH?:bI‘IHOFO ca171Ta HOILILep)KKI/I, HaJIM4uc BI/I)Z[eOpOJ'II/IKOB.

Muxpockor Qg poBoi 1 wrT.

Tun Mukpockormna: ouonornyeckuii Hacaaka Mukpockona: MOHOKyIsipHas HasHauenue:
nabopaTopHbId MeToJ ccieIoBanus: CBeTIoe mojie MaTeprall ONTHKHU: ONITHYECKOEe
CTEKIIO YBenuueHre MUKpocKora, kpat: 64 — 1280 Okysapei: WF16X

OObekTuBsl: 4%, 10X, 40xS(oanpyKUHEHHbII) PeBonbBepHas TojoBKa: Ha 3 0OBEKTHRA
Twm mOACBETKU: 3epKajIo Wi CBETONNOM PacmionoykeHne moICBeTKU: BEPXHSS M HIDKHSSA
Marepuan kopryca: metas [Ipeamernsiii ctomuk, MM: 90 Mctounnk nutanus: 220
B/50 'y Yuco meramnukceneit: 1

B Habop BXOIAT Bechl JabopaTopHbIe 3jekTpoHHbie 200 T, ciupToBKa JlJabopaTopHas,
BOpPOHKa KOHUYECKasl, ITAJI0UKa CTeKIIsTHHas, mpooupka [1X- 14 (10 mTyk), ctakan
BBICOKHH ¢ HocukoM BH-50 ¢ MeTko# (2 IITYKH), IMITAHAP U3MEPUTENbHBIH 2-50-2
Ha6op OI'D no xumuu (CTEKIISIHHBIH, C MPUTEPTOH KPBIIIKOH ), IITATUB [T TPOOUPOK Ha 10 THEN, 3aKuM 1 mir.
MPOOUPOYHBIN, MTATENb- JIOXkKeuKa (3 MTyKH), Ha00p (JIaKOHOB JUTSI XpaHEHUs
pacTBOpOB M peakTHBOB (00beM ¢urakoHa 100 MIT - 5 KOMITJICKTOB TI0 6 TITYK, 00beM
(hnaxona 30 mi1 - 10 KOMITJIEKTOB 110 6 TITYK), IIUJIHHIP U3MEPUTEIBHBINA C HOCHKOM 1-
500 (2 mrrykn), crakad Beicokuit 500 mit (3 mTykn), HaOOp epiieit At MBIThSI TIOCY JTbI
(eplr [y1s1 MBITBSI TIPOOUPOK - 3 IITYKH, SPIII JJI MBIThSI KOJIO - 3 IITYKH), XaJaT OeJIbIi
x/0 (2 ITYKH), IepYaTKH PE3MHOBBIC




KoanuecTtBo equnumIl
JUIs1 IPO(UIIBHOTO

KoanuecTtBOo equnmIl

KOMILJIEKTa JUIsE TPOQHIIEHOTO
HaumenoBanue (oOmreoOpazoBaTenbHbIE KOMILIEKTa
Ne Kpartkue npumepHble TEXHUYECKHE XapaKTEPUCTUKH
000pynoBaHuUs Opra’usanuu, He (MaJIOKOMILIEKTHBIE
SIBJISTFOLITAECS 00111€00pa3oBaTEIbHBIC
MaJIOKOMIIJIEKTHBIM), €]1.| OpraHu3aIim), e/l. U3M.
H3M.
XMUMUYECKHE CTOHKHE (2 MTYKH), OYKH 3aIUTHBIE, GUIbTpbl OymaskHbIe (100 mTyK),
roprouee Jutst ciuptoBok (0,33 ).
B cocraB HaOOp BXOIAT pEaKTHBBI: aIIOMHHUN, JKeJIe30, COJISIHAS KMCIIOTa, METHIIOPAHIK,
(henondranenH, aMMHaK, MEPOKCHJI BOJIOPOJIa, HUTPAT cepedpa u Apyrue; B o0Omien
CJIOKHOCTH - 44 Pas3IMIHbIX BEIIECTB, UCIIOJIB3YEMbBIX JIsI COCTABJICHW S KOMIIJICKTOB
PCAKTHUBOB ITPH MPOBCACHUHN 3K3aMCHAIITMOHHBIX SKCIIEPUMEHTOB 110 KYpCY IIKOJIBLHOM
XUMUH.
B cocraB Bxomat:
Cencop Tun 1 He meHee 1 1mT., oOecrieyrBaeT BO3MOXKHOCTh PETUCTPAIIN CHTHAJIA
AIEKTPHYECKOM aKTUBHOCTHU MBIIIII (371eKTpoMuorpammbl, DMI'). Peructpanus nomkHa
OCYIIECTBIISICTCS HEMHBA3UBHO, CYXHMH 3JICKTPoIaMi. BO3MOKHOCTBIO KPETIICHUS K
VueOHas 71a00paTopus O | pyke demoBeKa, 4TO JOIKHO AaBaTh BO3MOKHOCTD PETHCTPHPOBATH JIEKTPHUECKYIO 1 e

HeI‘/JIpOTeXHOJIOFI/II/I

AKTHBHOCTH MBIIIIIEI B 00JIACTH, HAJ KOTOPOH pacronaraercs kperuienune. [Ipu
HaTPsDKEHUH MBITIIIH! JOJDKHA OBITH oOecIieueHa BO3MOKHOCTh HaOMIOACHUS Ty THOCTH
curHana (1.e. mpucyrctsue DMI), mpu pacciaOieHHH MBIIIIIH - €€ OTCYTCTBHE.
Cencop Tun 2 He MeHee 1 1mT., oOecrieyrBaeT BO3MOXXHOCTh PETUCTPAIlN CHTHAJIA
¢doromnerumorpammsl (OIII7) onTHdeckuM myTeM, 3a CUET H3MEHEHHUS OTPAXEHHOTO OT
KPOBEHOCHBIX COCYZIOB CBETa, 00HEM KOTOPBIX M3MEHSIETCS ITOJT BO3ICHCTBHEM
TyI6COBOI BONMHBIL. CEHCOp JOIDKEH OBITh 00€CIIeUeH BO3MOKHOCTBIO KPETIICHUS K
rojyieuke naneiia yenoeka. Cencop Tum 3 He menee 1 mT., obecrieunBaer
BO3MOYKHOCTB: PETHCTPAIIH CUTHAJA AreKTpokapauorpammsl (OKI') He HHBa3HBHEIM
criocoooMm; peructparnu |, i llloTBeaeHmiT; MOIKITIOYESHUS 3JIEKTPOIOB K CEHCOPY C
MOMOIIBIO COEIMHUTEBHBIX IPOBOIOB, 000pya0BaHHBIX TOUChProofpazsemamu.
Cencop Tun 4 He MeHee 1 mT. oOecrieunBaeT BO3SMOKHOCTD: PETHCTPAIHH
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CUTHaJIa KOKHO-rasnbBannveckoit peaxiuu (KI'P), perucrpanus koroporo
OCYILIECTBIIACTCS Ha TOCTOSHHOM TOKE; MOAKIIOYSHHS K TeJly YeJIOBeKa ¢ TOMOIIBIO
CYXHX DJIEKTPOJIOB, MOAKIIOYEHHE KOTOPHIX K CEHCOPY OCYIIECTBISETCS C
nomoipio TouchProofpassemos.
Cencop Tun 5 He meHee 1 1mT., oOecreynBaeT BO3MOXKHOCTh: PETUCTPAIlN CHTHAJIA
AIEKTPUUECKOM aKTUBHOCTH Mo3ra (D317) ¢ TOMOIIBIO CYXMX HEMHBa3UBHBIX
AJIEKTPOJIOB; PETUCTPAIMH AIEKTPUUECKONH aKTUBHOCTH Pa3HBIX JIOJIEH MO3ra;
TIOJIKITFOUEHUS DIIEKTPOJIOB K CEHCOPY C MOMOIIBIO COSAMHHUTEIBHBIX TIPOBOIOB,
obopymoBanubix ToUChProofpazpemamin; 3aKperieH s SIEKTPOIOB Ha TIOBEPXHOCTH
T'OJIOBBI.
Cencop Tun 6 He MeHee 1 1mT., o0ecrieyrBaeT BO3MOXKHOCTh: PETUCTPAIlMN CHTHAJIA
KoneOanust rpyaHou KineTku (CeHcop AbIXaHus); ONPeeICHUS YaCTOThI JIBIXaHHSI.
VYcTpolicTBo [yt cO0pa JaHHBIX OT CEHCOPOB U TIepeauu Ha IEPCOHATBHBIN KOMITBIOTED
obecrieunBaeT BO3MOKHOCTE COOpa JAHHBIX OT HOAKIIOUCHHBIX K HEMY CEHCOPOB H
otrnpaBKy nonydeHHbix nanHbix Ha [IK. TTogkmrouenne nentpanbsaoro moayis k [1K ¢
niomortnbto USB-kabens. [leHTpanbHBI MOAYNIb UMEET He MeHee | 1T,
rasibBaHndeckyro u3omsinuio ot [1K. LleHTpanbHbiii MOIysIh 0OecrieunBaeT BO3SMOKHOCTh
OJTHOBPEMEHHOT'0 TIOJIKJIFOUEHHS BILIOTH 710 4 cencopoB. Kaxk/piii n3 BX0O/I0B
LleHTpanmbHOTO MO HMEET TaJbBAHNIECKYIO H30ILINIO (o0ecreueHme
MEXKKaHAIBHOW TaJlbBAaHWMUYECKON M30JsuH ). [loakimoueHme ceHcopoB K LleHTpambsHOMY
MOJYITIO OCYIIECTBIISICTCS C IIOMOIIBIO CIICIHAIH3HPOBAHHBIX Pa3bEMOB
tunia LEMO, oGecrieunBaronumx npaBHuIbHOCTH ITOJKIIOYCHHS Pa3beMa M CHUKAFOTINX
PHCK CITy4aifHOTO KaCaHUs pa3beMOB TOKOIIPOBOSIIIX YACTEH, a TAKKe
00ecreunBarOMUX 3aIIUTY OT HECAHKIIMOHIPOBAHHOTO TOAKIIOYECHUS K TPOU3BOIEHBIM
YCTPOUCTBaM.

Monyns «Knomkay He MeHee 1 mT., obecrednBaeT BO3MOKHOCTD: Pa3METKH

HanmenoBanue
obopynoBaHus

KpaTKI/Ie NPUMCPHBIC TCXHUYUCCKUC XaPAKTCPUCTHUKU

KosnuecTBo euHUIL
JU1st IPO(UITBHOTO
KOMIUICKTa
(oGmeoOpazoBaTenbHBIE
OpraHu3aluy, He
SIBIISTIOIIIMECS

MaJ'IOKOMHJ'ICKTHBIM), CI.
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IU1s1 IPO(HITEHOTO
KOMILIEKTa
(MaJIOKOMIUICKTHBIC
o01reo0pa3oBaTenbHbIC
OpraHu3allum), eI. U3M.




HU3M.

PETUCTPUPYEMBIX CUTHAJIOB U OTMEYATh HC MCHEEC 3-x Pas3IMIHbIX KaTCrOpun
COCTOSTHUH.
YcTpolicTBO, BXOSIIEE B COCTAB Jab0opaToOpuH, JOIKHO 00ECIIeYHBATh BO3MOKHOCTh
pEerucCTpaIuy apTepUaIbHOTO TABIICHHUS.
[Iporpammuoe obecrieuenue (nanee - [10). [lomkHo o0ecnieunBaTh BU3yaIH3AIHIO U
00pabOTKY PEruCTPUPYEMBIX CUTHAJIOB.
['maBHOE OKHO MPOTrPaMMBI JOHKHO COCTOSITH U3 BKIIAJOK, KaskKAast M3 KOTOPBIX
COJICPKHUT HA0OP TpaduKOB, HEOOXOJAUMBIX JJIsi OTOOpAKEHHS TpeOyeMOl HH(pOpPMaIIUH.
JlommkHa UMEThCsI BKIIAIKA TSI OJHOBPEMEHHOI'O IIPOCMOTPa CUTHAJA CO BCEX CEHCOPOB,
OITHOBPEMEHHO MOIKIIOYEHHBIX K L[eHTpansHoMy Moayimo. OTo obecrieunBaeT
BO3MOKHOCTh MHOTOKaHAJIBHOTO (TIOJIMTpauuecKoro) pesknuMa padoThl yCTPOMCTBA.
Takoxe TOIKHBI IMETHCS BKIQAKH JIJIs1 BU3YAIU3aI[i CUTHAJIOB OT ceHcopoB OMI',
OIIIY, OKT', KI'P, B3I, ceHcopa apIxaHus, KHOIKY; a TAKXKE MPOU3BOAHBIX I'Pa(HKOB,
Ha KOTOPBIX BU3YAIU3UPYIOTCS CHENU(DUIHBIC IS TOTO WM WHOTO CHTHAJIA BEJTHMIHHBL.
[1O momwkxHO maBaTh BO3MOKHOCTH BU3YaJIH3aINUN U 00paOOTKH PETUCTPUPYEMBIX
CHTHAJIOB, 3 UMEHHO:

e  DMI: Bu3yanu3anus CUTHAJA, CIIEKTP CUTHAJIA, aMILUTATYIHBIN TPUTTEP
OI1I": Bu3yanmu3aIus CurHajia, CleKTpa CUrHalia, TaXorpaMMbl, rpaduK myabca
OKT': BU3yanu3aius CurHaja, TaxorpaMMBbl, FpauK MyJibca
KT'P: Bu3yanuzanust curaasia
O0I': Bu3yanm3anus CUTHaNA, CIIEKTP CHTHAJIA, aMILTATYIa adbda-puT™a,
amInTyna oera-puTma.
CeHcop IBIXaHUS: BU3YyaJIN3allysl CUTHATA,
o KHxomka: BU3yaim3aius CUTHajIa pa3METKH
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I1O nomKHO NMETh BO3MOXKHOCTH KacToMH3anuu 1 HacTpoiku 11011 adexTnBHOrO
oToOpaxkeHHs Tpa)MKOB: HACTPOMKA 1[BETa, BEIOOP MapaMeTpoB YIS aHaIIN3a, BEIOOD
oToOpakaeMbIX TpadukoB, Macurrabrposanre rpadpukos. [10 gomxHO IMETh
BO3MOKHOCTD 3allMCU U BOCIIPOU3BCACHUSA PETUCTPUPYCMBIX CUTHAJIOB.

B03MOXHOCTH HACTPOHKH MTapaMeTpoB (GIIBTPAIIMN CUTHAIA C TOMOIIBIO (GHIIBTPa
HIKHUX YacTOT, (PUIIBTPA BBICOKUX YaCTOT, IOIOCOBOTO (hHIIBTPA, PEKEKTOPHOTO
(bunbTpa.

C nenpro ynoOCTBa aHANNM3a CUTHAJA, TOJDKHA UMETHCSI BO3SMOKHOCTD 3aITUCH
PETHCTPUPYEMBIX CUTHAJIOB B (haiill, ¢ OCIeIyIoei BO3MOKHOCTRIO UX
MTOCIIEAYIOIIETO BOCTIPON3BEeIeHHS B JTaHHOM [1O (MMHUTHPYST perHCTpannio CUTHANA B
peXHUMe peaTbHOTO BPEMEHN ).

B cocraBe: MeToqmueckne MaTepHAITBl IS YIUTEISI U 00yJaIOMINXCsl, OTMCaHNe
MTOJKITFOYCHUS CEHCOPOB JTa00PaTOPHUHU, HHCTPYKIMH 110 Uctioib3oBanuio [10, onncanue
1a00paTOPHBIX U MPAKTUIECKIX PAabOT, KOTOPOE B TOM YHCIE COACPIKUT
MPE3CHTAIMOHHBIC MaTEPHAIIbI. Y TAKOBKA/KOPOOKa JTa00paTOPUH JOJDKHA 00ECIIeYnBaTh
ynoOHOe XpaHSHHE U COIEPKATh TTOICKA3KU JJIsI PACIIONOKEHHUS CEHCOPOB M YCTPOICTB
71a00paTOPHH JUTsl yIOOHOT'0 UCTIONB30BAHUS TIPETIOAaBaTEeIIMHI U 00yJarOII MHCS.

Texnonoruueckas HaITPpaBJICHHOCTb

OO0pa3oBaTtenbHbBII
KOHCTPYKTOP VISl PAKTHKH
OJIOYHOTO
[IPOrPaMMHUPOBAHUS C
KOMILIEKTOM JIATYMKOB

Pobororexanuecknii HaOOp MpeaHa3HAYCH [T U3yYCHHsI OCHOB POOOTOTEXHUKH,
JeTaleil, y31oB 1 MEXaHU3MOB, HEOOXOJJMMBIX JUTS CO3TaHMs POOOTOTEXHIMUECKIX
YCTPOWMCTB.

Habop mpencrasnser co00it KOMIUIEKT CTPYKTYPHBIX 2JIEMEHTOB, COCMHUTEIHHBIX
AIIEMEHTOB U JIEKTPOTEXHUIECKIX KOMIIOHEHTOB.

Habop mo3BosieT codbupaTh (M MporpaMMUpOBaTH COOMPAaEMbIe MOJICIH ), U3 DIIEMEHTOB
BXOJISIINX B €r0 COCTAaB, MOACITH MEXaTPOHHBIX U
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pO6OTOTeXHI/I‘{eCKI/IX yCTpOﬁCTB C aBTOMATHU3MPOBAHHBIM YIIPaBJICHHUEM, B TOM YHCJIC Ha
KOJIECHOM XOJ1y, & TaK k€ KOHCTPYKIIUI, OCHOBaHHBIX Ha MCITOIB30BAHHH Tepeaay (B
TOM YHCJIC YEPBAYHBIX U 3y6anbIX), a TaK K¢ pbI4aros.

CBETOJMOIHBIN MaTpUUHBIN TUCIUICH ¢ Oenoi ToJIcBeTKON Ha KoHTposuiepe KonnyecTBo
MOPTOB BBOJIa/BBIBOJIA HA KOHTpOJIEpe He MeHee 6 KomndecTBO KHOMOK He MeHee 4
OO011ee KOIMYECTBO DJIEMEHTOB: He MeHe 520 IIT., B TOM YHCJIC:

1.

7) Ilporpammuoe oOecriedeHue, HCIOIb3yeMOe ISl MPOrPaMMHPOBAHUS COOMPAEMBIX

[POOOTOTEXHUYIECKUX MOZIETICH M YCTPOMCTB, MOCTYITHO [T CKaUNBaHUS U3 ceTn VHTepHeT

Nooakwn

IPOrpaMMHPYEMBIN OJIOK yIIpaBICHUS, KOTOPBIH MOJKET paboTaTh aBTOHOMHO U B
IIOTOKOBOM PEXUME;

CEPBOMOTOPBI
JaTYNK CHIIBI

JATYUK PACCTOSHUSI
JIATYHK [IBETA
AKKyMYJISITOpHas Oatapest

[ImacTHKOBBIC CTPYKTYpPHBIC 2JIEMEHTHI, BKITIOYas IepPOPUPOBAHHBIC SJICMEHTEHI:
0aKu, KyOHKH, OCH W BaJIbl, COSANHUTEIHHBIC AJIEMEHTHI K OCSIM , IIECTEPHH,
MIpeAHa3HAYCHHBIC TS CO3MaHMsI YePBIIHBIX M 3y0UaThIX mepeaad,
COEMHUTENbHBIE U KPETIEKHbIE 2JIEMEHTBI;




O6pazoBarenbHbIN HAOOP 110

KomruiexT mist HU3Yy4YCHU OCHOB 3JICKTPOHUKH 1 pO6OTOTeXHI/IKI/I Ha6op JOJIZKEH OBITH

10. MEXaHUKE, MEXAaTPOHUKE U NpeaAHAa3HAUCH I IIPOBECACHUS y‘-Ie6HI)IX 3aHSTUH 110 QJICKTPOHUKE U CXEMOTCXHUKE C 1 T,
pOOOTOTEXHUKE LIeJbI0 U3YYeHUs HanOoJiee paclpoCTpaHEHHOH 2JIEMEHTHON 0a3bl, MPUMEHIEMOH Is
HWHKCHCPHOTCXHUYCCKOI'O TBOPYECTBA YUalllUXCA U pa3pa60TKH y‘ie6HLIX MO,Z[eJ'Ieﬁ
pO6OTOB. Ha6op JOJIKCH IMO3BOJIATH yHallIUMCS Ha IPAKTUKE OCBOUTH
KoanuectBo eqununil
JUIsl IPO(UIIBHOTO KonuuecTBo eaunui
KOMIIJIEKTa U1 TPO(QUIIBHOTO
HaumenoBanue (oOmreobpazoBaTenbHbIE KOMILIEKTa
Ne Kpartkue npumepHble TEXHUYECKHE XapaKTEPUCTUKH
o0opynoBaHus OopraHu3alum, He (MaJIOKOMILIEKTHBIE
SIBJISIOIIAECS 0011e00pa3oBaTeIbHBIC

MaJTIOKOMIUIEKTHBIM), €]1.
A3M.

OpraHu3aIum), eI. U3M.




OCHOBHBIC TEXHOJIOTUH MTPOCKTUPOBAHNA pO6OTOTeXHquCKHX KOMILJICKCOB Ha NpUMEpe
yueOHBIX MOJIeNIel pOOOTOB, a TAKKE N3YUYNUTh OCHOBHBIE TEXHUUYECKUE PEIICHUS B
obmacTu KHOEPHETHYECKUX U BCTPAUBAECMBIX CHCTEM.

B cocTaB KoMIUIEKTa TOMKEH BXOANTH HA0OP KOHCTPYKTHBHBIX 3JIEMEHTOB U1l COOPKH
MaKeTa MaHUITYJIAIUOHHOI'O p060Ta, KOMITJIEKT METAJUNIMYCCKUX KOHCTPYKTHUBHBIX
9IIEMEHTOB JJIs1 COOPKH MakeTa MOOMIIBHOTO poOoTa u T.11. B cocTaB KOMIUIEKTa BXOAUT
H360p SJICKTPOHHBIX KOMIIOHCHTOB JIJIsI U3YUCHUSA OCHOB 3JICKTPOHUKH U CXEMOTCXHUKU,
a TaK)K€ KOMIUICKT MPUBOJAOB U NaTYUKOB PA3JIMIHOIO THUIIA JIS pa3pa60TKH
POOOTOTEXHUYECKUX KOMITJICKCOB.

B cocTaB kKoMIUIEKTa TOIKHO BXOIUTH: MOTOPBI C SHKOJIEPOM - HE MEHEE 21IT,
CEepBOIPUBOJT OOJIBIION - He MeHee 41T, CEPBOMPUBO/T MaJIbIN - HE MeHee 21T,
WH(pPAKpaCHBIN JaTYHK - HE MEHee 3 1T, YJIbTPa3BYKOBOW JATYUK - HE MEHee 3 IIIT,
JaTYUK TEMIIEpaTyphl - HE MeHee | IIT, JaTYMK OCBEUICHHOCTH - HEe MeHee 1T, Habop
AIIEKTPOHHBIX KOMITOHEHTOB (PE3UCTOPBI, KOHACHCATOPHI, CBETOIMO/IBI PASTHIHOTO
HOMUHAJA), KOMIUIEKT ITPOBOJIOB ISl OECIIaeuHOr ONPOTOTUITHPOBAHS, TIIATa
0eCcIaeYHOr O POTOTUITNPOBAHUS, AKKyMYJISITOP H 3apPSIIHOE YCTPOHUCTBO, .

B cocTaB KoMIUIEKTa TOMKEH BXOAUTH TPOTPaMMHIPYEMBIH KOHTPOILIEP,
nporpammupyemsbiil B cpene ArduinolDEwau aHamoruaHbIx CBOOOIHO
pacrmpocTpaHseMbIX cpeax pa3padoTku. [IporpaMmMupyeMblil KOHTpOIIEP JOMKEH
00na1aTh MOPTAaMH [UTS TIOAKIIOUCHIS II(POBBIX W aHAJIOTOBBIX YCTPOMCTB,
uutepdeticamu TTL, USART, 12C, SPI, Ethernet, Bluetoothumm WiFi.

B cocTaB KoMIUIEKTa TOJDKEH BXOANUTH MOIYJIh TEXHIHUECKOTO 3PSHHS,

HanmenoBanue
obopynoBaHus

KpaTKI/Ie NPUMCPHBIC TCXHUYUCCKUC XaPAKTCPUCTHUKU

KosnuecTBo euHUIL
JU1st IPO(UITBHOTO
KOMIUICKTa
(oGmeoOpazoBaTenbHBIE
OpraHu3aluy, He
SIBIISTIOIIIMECS
MaJIOKOMITJICKTHBIM), €I

KosnuecTBo euHUIL
IU1s1 IPO(HITEHOTO
KOMILIEKTa
(MaJIOKOMIUICKTHBIC
o01reo0pa3oBaTenbHbIC
OpraHu3allum), eI. U3M.




HU3M.

MPE/ICTABIISIONINI CO00I BEIYNCIUTENBHOE YCTPOHCTBO CO BCTPOSHHBIM
MUKPOMpOIIeccoOpoM (KOJ-BO sJiep - He MeHee 41T, yacToTa siapa He menee 1.2 I'TT,
oobem O3Y - He meHee 512MO, 00beM BCTPOSHHOH maMsTH - He MeHee 81°0),
WMHTErPUPOBAHHON KaMepoii (MaKCHMaJIbHOE pa3pelieHe BUICOOTOKA, IIepe1aBaeMoro
no naTepdeiicy USB- ne menee 2592x1944 en.) n ontuyeckoi cucteMoi. Motyib
TEXHUYECKOT0 3pEHHUsI IOJDKEH 00J1a1aTh COBMECTUMOCTBIO C Pa3iinuyHbIMU
IPOrpaMMHPYEMBIMI KOHTPOJIICPAMH C TIOMOIIBIO0 HHTEP(EICOB -

TTL, UART, 12C, SPI, Ethernet. Momysb TeXHUYECKOTO 3pCHHUS JOJHKEH HMETh
BCTPOCHHOE IIPOTrPaMMHOE 00eCIIeueHIe Ha OCHOBE ONEPAIIMOHHON

cucteMbl LiNUX, mo3posisitoliee OCyIecTBIsATh HACTPOHKY CHCTEMbI MAITMHHOTO
00y4eHHsI TapaMeTPOB HEHPOHHBIX ceTel JIsl OOHAPY)KEHUS 00BEKTOB, OMPEICIICHHUS X
MapaMeTpoB M JaJIbHEHIIeH uaeHTH)UKaInY.

Komriekt nomkeH odecreynBaTh BO3MOKHOCTh H3YUIEHHSI OCHOB Pa3pabOTKU
MIPOTrPaMMHBIX M alITapaTHBIX KOMIUIEKCOB HH)KCHEPHBIX CHCTEM, PEIICHHUH B cepe
"NHTepHeT Bemieid", a Takke perieHuid B 00J1aCTH pOOOTOTEXHHUKH, UCKYCCTBEHHOTO
WHTEJUIEKTA U MAIIHHHOTO 00YYEHUSI.

11.

YeToIpéxoceBoil yaeOHBIN
pOOOT- MAHUITYJISATOP C
MOJIYJIbHBIMH CMEHHBIMH
HacajKaMu

Y4eOHbI POOOT-MaHUITYIISITOP MPEHA3HAYCH TSI OCBOCHHSI 00yJarOIIMMUCS OCHOB
POOOTOTEXHUKH, IJIsl TOATOTOBKU 00YYAOIIMXCS K BHEIPEHUIO U TIOCIEAYIOLIEMY
HCIOJIb30BAHUIO POOOTOB B IIPOMBIIILIIEHHOM ITPOU3BO/ICTBE.

KosnuuectBo oceii poO0Ta MaHHUITYJISITOPA - YETHIPE.

IepemerieHre HHCTPYMEHTA B IIPOCTPAHCTBE IO TPEM OCSIM JIOJDKHO YITPABIISATHCS
[IArOBBIMH JIBHTaTENIsIMU. HanpshkeHre MMTaHus aroBbixX JBUratenei He 6omnee 12 B.
CepBo/IBUTATENb YETBEPTOM OCH JIOJIKEH 00eCIeYNBAThH TOBOPOT HHCTPYMEHTA.

1 .




Haumenosanune
00opymOBaHUS

KpaTtkue npumMepHbIe TEXHUYECKHE XapAKTEPUCTUKHU

KoanuecTtBo equnumIl
JUIs1 IPO(UIIBHOTO
KOMILICKTA
(oOmreoOpazoBaTenbHbIE
OopraHu3aium, He
SIBJISTIOIIIMCCS
MaJIOKOMIUICKTHBIM), €]I.
H3M.

KoanuecTtBOo equnmIl
1U1s1 TPO(UIEHOTO
KOMITJICKTa
(MaJTIOKOMILICKTHBIC
00111€00pa3oBaTEIbHBIC
OpraHu3alum), e/l. u3M.

Yros noBOpOTa MaHUIYJISATOPAa HA OCHOBAHUU BOKPYI BEPTUKAJIBHONW ocu He MeHee 180
IpasycoB.
[ ornpeniesieHus ONOKEHNT MaHUITYJIATOpa [P IOBOPOTE BOKPYI' BEPTUKAILHON ocu
JIOJPKEH MCII0JIb30BaThCsl YHKOIED.
Yron moBopoTa 3aHero mieya MaHunyssitopa ve meuee 90 rpaaycos.
Yron moBopoTa mepeaHero Imieda MaHumyisitopa He Menee 100 rpamycos. Jlis
OIIPENICJIEHUST TIOJOKEHUsI 3aJHEr0 W IEepeAHEro Iuled MAHUIYJIATOpa JAOJIKEH
ICTIOJIB30BATHCSI THPOCKOI. YTOJ TTIOBOPOTA 110 YeTBepTor ocu He MeHee 180 rpamycos.
Jomxaa ObITh BO3MOXKHOCTH OCHAIIICHUSI CMEHHBIMU HacaJKkaMu (HarlpuMep, Iep:KaTeib
KapaHJama win (paomacrepa, MpUcocKa ¢ CEPBOIABUTATEIEM, MEXaHIMUECKOE 3aXBATHOE
YCTPOMCTBO C CEPBOABUTATENIEM, YCTPOHCTBO JIJIsl JIA3E€PHOM TPaBUPOBKH HIIN
ycrpoicTBo st 3D-miedatn).
JomxHaa OBITh BO3MOKHOCTB TIOAKIIOUEHHS JOIOTHUTEIBHBIX YCTPOMCTB (HAIIPHIMeED,
TpaHCIIOPTEpa, peNbca I IepeMenIeHus podoTa, My IbTa YIpaBICHHs TUITA IKOHCTHK,
KaMepbl MAIITHHOTO 3PEHHSI, ONTUYECKOr0 JaTINKA, MOIYIISI OSCIIPOBOIHOIO TOCTYTIA.
PoGoT-MaHUITYIATOp TOMHKEH 00eCIeYnBaTh IIePEMENICHIE HACaIKU B IPOCTPAHCTBE,
AKTUBALMIO HACAJKH, BO3MOXHOCTD ITOJy4€HHS CUTHAJIOB OT KaMepbl U 1aTUYHKOB,
BO3MO’KHOCTb YIIPABJIEHUS JIOIOJHUTEIbHBIMU YCTPOHCTBAMHU.
Martepuait kopryca - amoMuHANA. Jlnamerp padoueii 30HbI (0€3 yueTa HaBECHOTO
WHCTPYMEHTA M 4eTBepTOi ocK) He MeHee 320 mm. UuTepdeiic monkmoyenus - USB.
JlomkeH UMeTh BO3MOKHOCTh aBTOHOMHOM pabOoThl M BHELLIHETO yIPaBJIEHUS.
YrpaBisronmii KOHTPOIIIEP TOKEH OBITh COBMECTHM CO
cpemnoit Arduino. Ynpapisromuii KOHTPOJUIEP COBMECTHM CO CPEeIoi
[IPOrpaMMHUPOBAHHUS




Haumenosanune
000pyI0oBaHUs

KpaTtkue npumepHbIe TEXHUYECKHE XapAKTEPUCTUKHU

KoanuecTtBo equnumIl
JUIsL TPO(UIIBHOTO
KOMILIEKTA
(oOmreobOpazoBaTenbHbIE
OopraHu3alium, He
SIBJISTIOIIIMCCS
MaJIOKOMIUICKTHBIM), €]1.
H3M.

KoanuecTtBo equnmIl
U1 TPO(QUIIBHOTO
KOMILIEKTa
(MaJTIOKOMILICKTHBIC
00111€00pa3oBaTEIbHBIC
OpraHu3alum), e/l. u3M.

Scratch, u s3prkom porpammupoBanus C.

JomxkeH obecriednBaTh MOBOPOT MO MEPBBIM TPEM OCSIM B 3aJIaHHBIN YroJl U Ha
3a/IaHHBIN YT0J1, TOBOPOT 110 YETBEPTOM OCH Ha 3aJ]aHHbIN Yo, IBU’KEHHE B
koopnuHaThl X, Y, Z, IepeMeleHre Ha 3a/IaHHOE PACCTOSHUE 110

koopruHaTtam X, Y, Z, iepeady JaHHBIX O TEKYIIeM MOJI0KEHUH YTIIOB, Tiepeiavdy
JAHHBIX O TEKYIIUX KOOPJINHATAX HHCTPYMEHTA.

JlomkeH nojiep>kuBaTh EPEMEIICHIE B IEKAPTOBBIX KOOPIMHATAX U YTIIax MOBOPOTa
OCeM, C 3aJJaHHON CKOPOCTHIO U YCKOPEHUEM.

Tunel nepeMenieHui B JeKapTOBBIX KOOPAMHATAX: IBUKEHHUE 110 TPAEKTOPUH, JBUKCHIE
10 MIPSIMOM MEXTY JIBYMSI TOUKAMH, TIEPENPHITMBAHUE U3 TOYKH U TOUKY (TIepeHOC
00BEKTA).




O6pazoBarenbHbINH HAOOP I

OGpaSOBaTeHLHLIﬁ KOMILJICKT OOJIDKCH OBITH MNpeaHa3HA4YCH U1 U3YUCHUSA
pO6OTOTeXHI/I‘IeCKI/IX TeXHOHOFHﬁ, OCHOB I/IH(l)OpMaIII/IOHHLIX TEXHOJIOTUH U TEXHOJOTUH
l'[pOMLI].HJ'[eHHOﬁ aBTOMaTu3aluu, a TaKKe TEXHOJIOT U IMPOTOTUTIUPOBAHUA U
AIAUTUBHOI'O IPOU3BOICTBA.

B cocTtaB koMriekTa JOIKHO BXOJUTH:

HU3y4CHUA 1. WwuremnexryanbHblii cepBOMOYIIb C HHTErPUPOBAHHOM CHCTEMOM yIIPABIIEHHUS,
MHOTOKOMITOHEHTHBIX MO3BOJISIFOIEH OOBEIMHATH CEPBOMOIYIIN JPYT C IPYTOM I10 IMOCIEA0BATENIEHOMY
12. POOOTOTEXHUUYECKUX CHCTEM unTepdeiicy - He MeHee OIIT; 1 1.
n 2. PobGoroTexHUUECKH KOHTPOJIIEP MOTyILHOTO THIIA, TPEACTABIISIONINNA COO0M
MaHHUITYIFNMOHHBIX OJIHOIIJIATHBIN MUKPOKOMITBIOTEP C ONEPATIOHHOM
podoros cuctemoit Linux, oobemHeHHbIH ¢ meprdepruitHbIM KOHTPOIIIEPOM C TTIOMOIIBIO
MIaThl pacipeHus. POOOTOTEXHIUUECKUI KOHTPOJIIEP IOJKEH YIIOBJIETBOPSTh
TEXHUYECKHM XapaKTEPUCTHKAM: KOJI-BO siIep BCTPOSHHOT'O MUKPOKOMITBIOTEPA -
He MeHee 4, TaKToBas 4yacToTa sapa - He mernee 1,2 [T, o0bem O3V - He MeHee
512 M6, nanmune unrepdeiicos - SPI, 12C, 12S, TTL, UART, PWM, uudpossie
Y aHAJIOTOBBIC TIOPTHI JIJIS MMOAKITIOYCHHS BHEIITHUX YCTPOWCTB, a
taxxe WiFinnu Bluetoothmis
KoanuectBo equnumIl
JUTST IPO(PHITBHOTO KonnuecTBo eaunuil
KOMIUIEKTa TSI PO (PHITBHOTO
HaumenoBanue (obmreobpazoBarenbHbIE KOMIUICKTa
No Kpatkue npumMepHbIe TEXHUYECKHE XapAKTEPUCTUKHU
000pyI0BaHUs opraHusanuu, He (MaJIOKOMILICKTHBIC
SIBJISTIOLIIAECS 00111€00pa3oBaTEIbHBIC

MaJ'IOKOMHJ'IeKTHBIM), ca.

HU3M.

OpraHu3aIym), eI. U3M.




KOMMYHHUKAITUH CO BHEITHUMH YCTPONUCTBaMU. POOOTOTEX HUUECKHI KOHTPOJLIED
JIOJKCH 00eCIeunBaTh BO3MOYKHOCTD IIPOrPaMMHUPOBAHHUS C TIOMOIIIBIO CPEJICTB SI3bIKOB
C/C++, Pythonu cBobosH0 pactipoctpansiemoit cpenst ArduinolDE, a taxske
YIIPABICHUS MOJICIIIMU POOOTOTEXHUYECKUX CUCTEM C TIOMOIIIbio cpenbl ROS.

3. BHIYHCIUTENBHBINA MOIYIIb CO BCTPOEHHBIM MUKPOKOHTPOJLIEPOM - HE MEHEE
1. BeraucanTenbHbIH MOAYIIb TOMKEH 00/1a1aTh BCTPOSHHBIMU A (POBBIMH
[OpTaMu - He MeHee 1211T U aHaIoroBsIMU IIOpTaMu- HE MeHee 12mT.
BreryrcnuTenbHbIN MOIYIb TOIKEH 00J1a/1aTh BCTPOCHHBIM MOJTYJIeM
GecripoBoaiHOit cBsi3u Trna Bluetoothu WiFims cosnanus anmapatao-
MPOrPaMMHBIX PEHICHUH U "yMHBIX/CMapT"'-yCTPOUCTB IS pa3pabOTKH PeIIeHUi
"UntepHer Bemeit".

BbrancnuTensHbI MOy JOMKEH 00J1aAaTh COBMECTUMOCTBIO € TepU(epUitHBIMU
[JI1aTaMH JUISl TOAKJIFOUEH U K ceTh Ethernetn moakiroueHus: BHEIIHEN CUIIOBOM
Harpy3KH.

4. Momynb TEXHMYECKOTO 3pEHHUS, PEICTABIISIONINI COOO0H yCTPOICTBO Ha Gase
BBIUHMCIUTEIFHOTO MUKPOKOHTPOJJIEpA ¥ MHTET PUPOBAHHONW KaMepBHl,
obecreunBaroIIee pacno3HaBaHuE MPOCTEHINNX N300paskeHU Ha MOMYJIC 32 CUET
COOCTBCHHBIX BBIYHCIUTEIBHBIX BOZMOKHOCTEH - HE MeHee 1 mT; Moayns
TEXHHUYECKOTO 3PCHUS TOJDKEH 00eCTIeunBaTh BO3MOKHOCTh OCYIIICCTBIIST
HACTPOMKY 3KCIIO3UINH, Oananca oenoro, HSVcocTasnsromux, momaim
oOHapyKUBaeMOW 00JIACTH H300paKEHHUS, OKPYTIIOCTH OOHAPYKUBAEMON
00J1acTH H300paKEeHHUS, TIOJIOKEHUE OOHAPYKMBAEMBIX 00JIACTEH OTHOCUTEIIBHO
Apyr apyra

Mopnyns TEXHUYIECKOT'0 3pEHHS JOIDKEH UMETh BCTPOCHHBIE HHTEP(EHCHI -
SPI, UART, 12Cwm TTLans KOMMyHHKAIMH APYT C JPYTOM WU BHEITHUMH
YCTPOWMCTBAMH.

5. KOMIUIEKT KOHCTPYKTHBHBIX 3JIEMEHTOB U3 METAJLIA ISt COOPKH MOJIENH

HanmenoBanue
obopynoBaHus

KpaTKI/Ie NPUMCPHBIC TCXHUYUCCKUC XaPAKTCPUCTHUKU

KosnuecTBo euHUIL
JU1st IPO(UITBHOTO
KOMIUICKTa
(oGmeoOpazoBaTenbHBIE
OpraHu3aluy, He
SIBIISTIOIIIMECS
MaJIOKOMITJICKTHBIM), €I

KosnuecTBo euHUIL
IU1s1 IPO(HITEHOTO
KOMILIEKTa
(MaJIOKOMIUICKTHBIC
o01reo0pa3oBaTenbHbIC
OpraHu3allum), eI. U3M.




HU3M.

MaHHUIYJSTOPOB - HE MeHee | 1T;

6) KomruiekT 37eMeHToB A71st cOOpKH BaKyyMHOT'O 3aXBaTa - HE MeHee 1 1IT.
OO0pa3oBatenbHBIN POOOTOTEXHUUYECKHI KOMIUICKT JOJDKEH COJlepKaTh Ha0Op
OMOIMOTEK TPEXMEPHBIX MOZEIICH /I TPOTOTUITMPOBAHUS MOJIeTICH MOOUITBHBIX U
MaHUIYJIAITMOHHBIX pO6OTOB Ppas3iinyHOro THIla. B cocraB komIuiekTa JOJIDKHBI BXOIUTH
HMHCTPYKIIUU ¥ METOIMYECKHE YKAa3aHNUs 10 Pa3padOTKE TPEXMEPHBIX MOJIENCH
MOOHMIIBHBIX pO6OTOB, MAaHUITYJIIUOHHBIX pO6OTOB C pa3JIMYHbIMU TUIIAMU KUHEMATUKU
(yrioBast KHHEMAaTHKa, IUIOCKO-TIapajieIbHass KHHEMAaTHKa, JIeIbTa-

kuHeMatrka, SCARAMIN peiuakHas KHHEMaTHKa, Tuiatdopma CTroapTa U T.I1.).
OO0pa3oBaTenbHBIN POOOTOTEXHUUYECKHH KOMIUICKT JIOJDKEH COJIEPKATh MHCTPYKITUH 110
MIPOCKTUPOBAHNIO POOOTOB, MHCTPYKIIMH U METOANKH OCYIIIECTBICHHUS HH>KCHEPHBIX
pacyeToB MpU MPOSKTHPOBAHUH (pacyeThl HaTPy3KH 1 MOMEHTOB, pacyeT MOIITHOCTH
MIPUBOJIOB, pacyeT MapaMeTpOB KWHEMATHKH U T.II.), HHCTPYKIIHH O pa3paboTKe CHCTEM
YIIPaBIICHUS M IPOrPAMMHOI0 00ECTICUCHHS ISl YIIPABICHUS POOOTaMHU, HHCTPYKITHH U
METOIUKH T10 Pa3paboTKe CHCTEM YIIPABICHUS C DIIEMEHTAMHU HCKYCCTBEHHOTO
WHTEJUIEKTA U MAIIHHHOTO O0YJICHUSI.

KommnbrotepHoe 000opynoBanue

13.

Hoytbyx

®dopMm-(hakTop: HOYTOYK;

Kectkas, HeoTKIIFOUaeMasi KIIaBHaTypa: HaITNUHE;

Pycckas packnanka KinaBuaTyphl: HaIIMIHE,

Jwnaronans 5kpana: He MeHee 14 TroiMoB;

Paspemenue sxpana: ne menee 1920x1080 nukceneii;

Kommaectso simep mporeccopa: He MeHee 4;

KonmyecTBo MOTOKOB: HE MeHee §;

bazoBas TakToBas wacrora nporeccopa: He menee 1 I'T1; MakcumanbHast TakToBast
yacToTa mporeccopa: He menee 2,5 I'T;




KoanuecTtBo equnumIl
JUIs1 IPO(UIIBHOTO

KoanuecTtBOo equnmIl

KOMILJICKTa JUIsE TPOQHIIEHOTO
HaumenoBanue (oOmreoOpazoBaTenbHbIE KOMILIEKTa
Ne Kparkue npumepHble TEXHUYECKUE XapaKTePUCTUKHU
000pynoBaHuUs Opra’usanuu, He (MaJIOKOMILIEKTHBIE
SIBJISTFOLITAECS 00111€00pa3oBaTEIbHBIC
MaJIOKOMIIJIEKTHBIM), €]1.| OpraHu3aIim), e/l. U3M.
H3M.
Kom-mamsate nporeccopa: He MmeHee 6 MOaiT;
O0beM YCTaHOBIJICHHOI OMEepaTHBHOM naMsATH: He MeHee 8 ['0aiiT; O0beM
MOJICP’)KUBAEMON OMePATUBHOM MaMsTH (711 BOSMOKHOCTH PACHIMPEHHUs): He MeHee 24
I'GaiiT;
O0weMm Hakomutens SSD: He menee 240 I'0aiiT,
Bpems aBTOHOMHOI pabOTHI OT 6aTapen: He MeHee 6 4acoB,
Bec HOyTOyka ¢ YCTaHOBJICHHBIM aKKyMyjsTopoMm: He Oomee 1,6 kr, BreurHwii
untepdeiic USBecranmapra e Hrke 2.0: He MeHee IByX CBOOOTHBIX.
Buemnnii uarepgeiic LAN(B ciydae oTCyTCTBHS Ha KOpITyce,
npegocrasisaThk Ethernetagantep USB-RJ-45);
Hanuuue momyneit u naTepdeiicoB (MCIOIB30BaAHKUE NIEPEXOTHUKOB HE
npeaycmorpeno): VGA, HDMI,
Becniposomnast cBsi3p Wi-Fi: nannune ¢ momneprkkoii cranaapra IEEE 802.11n, wim
COBPEMCHHEE;
Web-kamepa: Hanmune;
Manumnynsitop "MbIIIb": HATUYKE,
[IpexycTranoBieHHAas ONEPAIIOHHAS CHCTEMA C TPapUUeCKUM TTOJIb30BATEIIECKIM
nHTepdeticoM, odecrednBaroIas padoTy paclpoCTPaHEHHBIX 00pa30BaTEIbHBIX U
O0IIECUCTEMHBIX MPUIIOKEHIH: HAJIIIHE.
THII KOpITyca: MeTal;
14 Tenesxka-XpaHUITHINE BO3MOYKHOCTH 0€30MaCHOTO 3aIIUIIIEHHOT0 3aMKOM XPaHEHHSI HOyTOYKOB: HAINYHE; 1 wr.

HOYTOYKOB

BO3MOKHOCTb 3apsi/IKH HOYTOYKOB: HAJMYHE, TOICPKKA HOYTOYKOB U3 KOMILIEKTA
MOCTABKH;

nammune poyrepa Wi-Ficranmapra 802.11nwmmu coBpemernee: 1 1mT. moiepxkka
HOYTOYKOB M3 KOMIUIEKTA IIOCTaBKHY;




Haumenosanune
000pyI0oBaHUs

Kpatkue npumMepHbIe TEXHUYECKUE XapAKTEPUCTHKU

KoanuecTtBo equnumIl
JUIs1 IPO(UIIBHOTO
KOMILIEKTA
(oOmreobOpazoBaTenbHbIE
OopraHu3alium, He
SIBJISTIOIIIMCCS
MaJIOKOMIUICKTHBIM), €]1.

H3M.

KoanuecTtBo equnmIl
U1 TPO(QUIIBHOTO
KOMILIEKTa
(MaJTIOKOMILICKTHBIC
00111€00pa3oBaTEIbHBIC
OpraHu3alum), e/l. u3M.

KOJIMUECTBO HOYTOYKOB: OT 6 IITYK, MOAJAEPKKA HOYTOYKOB 13 KOMIUIEKTA MTOCTABKH;
Hanpspkenue nuranums: 220B\50T1;

[Morpebnsiemas MotHOCTh, BT (Makcumym): 2500;

[Torpebnsiembrit TOk, A (Makcumym): 12;

JlinHa mHypa 21eKTponuTanust: oT 2,5 MeTpa;

3anmra OT MepeHaINPSHKCHHUS, KOPOTKOTO 3aMBIKaHUS: HATNINE;

Koneca mist mepeABMKEHNS C TOPMO30M: HAJIWUHE.
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