[Tpunoxenue N 6
K MeToIn4ecKkuM peKoMEeHIalNsIM

IIPUMEPHbBIN IEPEYEHDb
OBOPYOBAHUSI, PACXOJHBIX MATEPHUAJIOB, CPE/ICTB
OBYUYEHUSA
1 BOCIIUTAHUS 1JIS1 CO3JIAHUS U OBECIIEYEHUSA
®YHKIIMOHUPOBAHUS
IHEHTPOB OBPA3OBAHUNSI ECTECTBEHHO-HAYUYHOHW N
TEXHOJOTUYECKOM
HAIIPABJEHHOCTEMX "TOYKA POCTA" B
OBIIIEOBPA3OBATEJIBHBIX
OPTAHM3ALIMAX, PACHOJIOKEHHBIX B CEJIbCKO MECTHOCTHU
U MAJIBIX TOPOJIAX

Taomumna N 1

CTAHJAPTHBIIA KOMILJIEKT



N | HammeHoBanue Kparkue npuMepHbIe TEXHUYECKUE KomnuectBo | Kosmmuectso
o0opyoBaHus XapaKTEPUCTUKU €OUHULL 711 | €IWHHUILL IJIs
ob1eo6pa3oBa | 0011€00pa3oB
TEJIbHBIX aTEeIbHBIX
OpTraHU3alMi, |OpTraHU3aLH,
HE SABJISTFOILIUXCA
SIBJISIFOIIMXCS. | MAJIOKOMILIIE
MaJIOKOMIUICKT | KTHBIMH, €]I.
HBIMH, €]1. U3M. U3M.
EcrecTBeHHO-Hay4HAasi HAIIPABICHHOCTD
1. |O6uiee obopynoBanue (pusuka, XUuMusi, OUOJIOTHS)
HudpoBoit 1aTUMK 3IEKTPOIPOBOAHOCTU
Hudporoit natunx pH
[udpoBoit 1aTUMK MOJIOKEHUS
HudpoBoit naTuuk TemepaTypbl
[udpoBoit naTunk aOCOIIOTHOTO JABJICHUS
[Hudponas [HudporBoit ocumuiorpa@uyeckuii 1aT4uK
11 nabopaTtopus Becol anexrponnsie yueousie 200 T
" | yueHnueckast Mukpockortt: u(poBoit W ONTHIECKUHN C 3 wir. 2 mwiT.
(¢pusuka, xumus, |yBenumdeHuem oT 80 X
onomnorus) HaGop m1st U3roToBICHUST MUKPOTIPETIapaToOB

Muxkponpenapatsl (Ha00p)
CoenuHuTENbHBIC TTPOBO/IA, IPOTPAMMHOE
obecrieueHre, METOIMYECKHUE YKa3aHUs
KOMITLJIEKT COTTYTCTBYIOIINUX DJIEMEHTOB IS
OTIBITOB TI0O MEXaHHUKE




KOMIUIEKT COMMyTCTBYIOIIMX 3JIEMEHTOB JIJIsi
OTBITOB IO MOJIEKYJISIPHOU (hU3UKE

KOMIUJIEKT COIyTCTBYIOUIUX DJIEMEHTOB IS
OTBITOB TIO JEKTPOIUHAMUKE

KOMIUJIEKT COMYTCTBYIOIIUX 3JIEMEHTOB JIsI
OMBITOB MO ONTHUKE

[ItaTB 1a0OpPAaTOPHBIN XUMUYECKUN
Hab6op wamex I[letpu

Ha6op nHCTpyMEHTOB MpenapoBaibHBIX
Jlokka st COKUTaHMSI BEIIECTB

Crynka ¢apdopoBasi ¢ IECTUKOM
HaGop 6aHOK a1 XpaHEHHS TBEP/IbIX
peaktuBoB (30 - 50 M)

Komruiekr Habop ckisiHOK ((p1akoHOB) 1151 XpaHEHUS

MOCY bl U | pacCTBOPOB PEAKTUBOB

000pyoBaHUs Ha6op npubopok (ITX-14, I1X-16)

st yueHuueckux | [Tpubop 115 mosryueHust ra3oB 3 . 2 .
onbITOB ((u3uka, | CnupTroBKa

XUMUS, [Noprouee g cnupTOBOK

ouomorus). OunbTpoBansHas Oymara (50 mT.)

Kon6a xornueckas

[Tanouka crekisiHHAs (C PE3UHOBBIM
HAaKOHEYHHUKOM )

Yameuka Jy1si BeIIapUBaHUS (BbIIApUTEIbHAS
Yanieyka)

MepHbiif TUIUHAP (TUTACTHKOBBIN)

Boponka crexnsHHas (Masas)




Crakan crexassHHbIN (100 M)
["azooTBOAHAs TpyOKa

B1OJIOI'A

Kommiekt
BJIQKHBIX
MpenapaTon
JI€MOHCTPAllMOHH
BIN

Ha3HAYEHUE: IEMOHCTPALIUOHHOE,
MaTepHuall KOHTEHHEepa: IUIACTHK,
repMEeTHYHAs KPbIIIKA: HaJM4Ke,

KpEIJIEHUE IKCIIOHATA: HAIUYKE,
KOHCEPBUPYIOIIEE BEIIECTBO: HATMYME,
HAaKJIENKa C HAMMEHOBAHUEM: HAJINYNE.

He MeHee 10 mpenapaToB U3 NPUBEIEHHOTO
HUKE CITUCKA:

Bnaxusiii npenapar "be3zyoOka"

Bnaxnslii npenapar "I"agroka"

Bnaxnslii npenapar "BHyTpeHHee CTpoeHue
OpIOXOHOTOT0 MOJITIOCKA"

Bnaxknslii npenapar "BHyTpeHHee cTpoeHue
KpBICHI"

Bnaxnslii npenapar "BHyTpeHHee CTpoeHue
JATYIIKA"

Bnaxxnslii npenapar "BHyTpeHHee CTpoeHHe
IITULET"

Bnaxxnslii npenapar "BHyTpeHHee CTpoeHHe
pBIOBI"

Bnaxnsiii npenapar "Kapacs"

Bnaxusiit npenapat "Kopenb 6000Boro
pacTeHus ¢ kiryoeHbkamu"

Bnaxunsiii npenapar "Kpeserka"

1 .

1 .




Bnaxusiii npenapat "Hepeuna"

Bnaxueiii npenapat "Pa3BuTre KOCTUCTON
pBIOBI"

Bnaxueiii npenapat "Pa3BuTue Kypuiinl"
Bnaxusriit npenapat "Crudomenysa”
Bnaxknslii npenapar ""Tputon"

Brnaxxusiii npemnapat "Yepenaxa 6omoTHast'
Bnaxxnsiii npenapar "Yx"

Bnaxwusiii npenapar "Amepura"

2.2

Kommiekt
repbapuen
JIEMOHCTPALIMOHH
BIN

HasznaueHue: 1eMOHCTPALIMOHHOE,
OCHOBA JIJIs1 KpEIUJICHUS: TepOapHbIi JIHCT,
CIIMCOK 3KCIIOHATOB: HAJINYNE
HE MEHee 8 repOapueB U3 MPHUBEIACHHOTO HIKE
criicka: Haznauenue: 1eMOHCTpAIIMOHHOE,
OCHOBA JJIsl KpEIJICHUs : TepOapHbIii JIUCT,
CIIUCOK DKCIIOHATOB: HAJIMYUE
HE MeHee 8 repbapueB U3 MPUBEICHHOTO HIKE
CIIHCKA!
I'epGapuii "JlepeBbs U KycTapHUKA"
['epGapwmii "{ukopactyiue pacteHus’"
I'epGapuii "Kopmossie pacTenus"
I'epGapwmii "KynsTypHbie pactenus"
I'epGapwii "JlekapcTBeHHBIE pacTeHUS"
['epGapwuii "MenoHocHbIe pacTeHHs"
I'epGapwuii "Mopdomnorus pacteHui"
['epGapwuii "OcHOBHBIE TPYNIIBI PACTCHU'
poap Py |y
['epGapuii "Pacturenshbie coobmiecTa"

'

1 mr.

1 mr.




I'epGapwmii "CenbCKOX03SMCTBEHHBIE pacTeHUS"
I'epbapwuii "SAnoButhie pactreHus"
I'epbapuii kK Kypcy OCHOB MO 00IIIei OMOJIOTU

2.3

KomrutekT
KOJUIEKIIUI

JEMOHCTPALlMOHH
plii (IO pa3HbIM

TeMaMm
OMOJIOTHN)

Kypca

Hasznauenue: 1eMOHCTpAIIMOHHOE,

OCHOBA JJIsl KPEIJICHUS: HAJIMYKE,

HaKJICHKM ¢ HANMECHOBAHHEM: HaJIMJIHe

He MeHee 10 KoJIeKIuii U3 MpUBEIEHHOTO
HMKE CITHCKa:

Komnekmus "I'onocemeHnnbie pacTeHus "
Komnekmus "O6urtarean Mopckoro aHa"
Komneknus "Ilaneonromornyeckas"
Komnekmus "[IpencraBurenu OTPSOB
HACEKOMBIX' KOJIMYECTBO HACEKOMBIX: HE MEHEE
4

Kommnekmus "l Ipumeps! 3auTHBIX
MPUCIIOCOOIEHUI Y HACEKOMBIX "

Komnekimus "[IpucnocodbutenbHbie U3MEHEHUS
B KOHEYHOCTAX HACEKOMBIX"

Komnekusa "Pa3BuTie HaCEKOMBIX C HEITOJIHBIM
npeBpaleHuem"

Komneknus "Pa3BuTie HaCEKOMBIX C ITOJIHBIM
npeBpalleHuem"

Konnexuus "Pa3Burtue mieHunsr"

Komneknus "Pa3sutne 6ab0ouku"

Komneknus "PakoBHHBI MOJTIOCKOB"
Komneknus "CemelictBa 0abouek"

Komnexuus "CemeiicTBa xyKkoB"

1 mr.

1 mr.




Komneknus "CemeHna u mioas!"

Komnekuus "®opma coXpaHHOCTH UCKOTIAEMbIX
pacTeHUi U )KUBOTHBIX"

Habop [1aJIEOHTOJIOTMYECKUX HaXO0JIOK
"IIpoucxoxaeHue yemoBeka"

KOJIMYECTBO MOJIeeH: He MeHee 14

o¢ 000pY/I0BaHHE

3. | XUMUA
CocTaB KOMIUIEKTA:
Cronuk nogbemHblii Haznauenue: coopka
y4eOHBIX YCTaHOBOK,
pasmep ctosemHuibl: He MmeHee 200 * 200 mwm,
TIJIABHBINA MOJIBEM C IOMOIIBI0 BUHTA: HATMYUE
[IITatTuB  1EMOHCTPALIMOHHBIM  XUMHYECKHM:
Ha3znauenue: gemoHcTpanus nTpuOOpPOB U
YCTaHOBOK,
oropa, CTePKHHU, JIalKH, My(PThI, KOJIbIIA:

3.1 | JleMOHCTpaIMOHH | HATHYHUE,

BO3MOXHOCTb ~ 3aKpEIUICHUS 3JIEMEHTOB Ha
PAa3IMYHOM BBICOTE: HATTNUYNE

AnmapaT g OpPOBENEHUS  XUMHUYECKUX
peaKLHnil: Ha3znauenue: JEMOHCTpaLus
XUMHUYECKUX PEaKLIUi,

NOTJIOTUTENH MTApOB U Ia30B: HAINYHE,
MaTepHa KoJObl: CTEKIIO

Habop ans snexTponusa JEeMOHCTPALIMOHHBIN:
Ha3naueHue: n3ydyeHuE 3aKOHOB 3JIEKTPOJIU3a,
cOOpKa MOJIENIA aKKyMYJIATOPA,

1 .

1 .




€MKOCTb: HaJTn4He,
AJIEKTPOJIbI: HATMYUE

Kommiekt MepHbIX K00 Manoro ooObema:
Hasnauenue: 1eMOHCTpAIIMOHHBIE OTBITHI,
00beM k0J10: oT 100 M1 o 2000 mu,
KOJIMYECTBO K0J10: He MeHee 10 miT.,

Martepuai KoJjio: CTEKIIO

Habop dbnakonos (250 - 300 M1 a1t XpaHeHUs
pPacTBOPOB PEAKTHBOB).

Hasnauenwue: xpaHeHHE pacTBOPOB PEaKTHBOB,
KoJInuecTBO (piiakoHOB: HE MeHee 10 mT.,
Martepuan (PIIaKOHOB: CTEKJIO

npoOKa: HaJIuuue

[IpuGop nmns  OMBITOB MO  XHMHH  C
ANEKTPUUECKUM TOKOM (J1a00paTOPHBIiN)
[Tpubop st WITIOCTpAIuU 3aKOHA COXPAHCHUS
MacChl BEIIECTB: COCY

JlanonpTa: HAJIM4KE,

npoOKa: HaJIn4ue,

THUTI TPUOOpPA: TEMOHCTPAITMOHHBIN
JenurenbHas BopoHka: HazHaueHue:
paszeieHue ABYX )KHIKOCTEH 10 TIOTHOCTH,
MaTepHuas BOPOHKH: CTEKIIO

YcraHoBka 11 TIEPETOHKH  BEIIECTB:
Haznauenwue: JIEMOHCTPALNS OYUCTKH
BEILIECTBA, IEPETOHKA,

KOJIOBI, XOJOIUIBHUK JUTSI OXJTKICHUS,
AJUTOHK, MPoOKa: HAIH4IHE,




JUIMHA YCTAaHOBKU: HE MeHee 550 Mm

[TpuGop 111 MOJMy4yeHUs Ta30B: Ha3HAUYCHHUE:
[IOJyYEHHUE ra30B B MAJbIX KOJIMYECTBAX,
COCTaB KOMIUIEKTa: HE MeHee 6 IPeIMEeTOB
bansg koMOuHMpoBaHHas 1abopaTopHas: bans
BOJSIHAs: HAJIM4KE, KOJIbLIA CMEHHBIE C
OTBEPCTHUSIMH Pa3HOIO IMaMETpa: HAJIUYHE,
IUTUTKA 3JEKTPUYECKas: HaJTu4Ke

®apdopoBas cTynka ¢ nectukoM: Ha3Hauenue:
IUTSL pa3MeNbYeHUs] KPYIHbIX (Ppakivii BEIIECTB
Y IPUTOTOBJICHHSI IOPOIIKOBBIX CMECEH
Kowmmekt repmometpos (0 - 100 C; 0 - 360 C)

3.2

Komrutekt
XUMHYECKUX
PEaKTUBOB

CocTaB KOMILIEKTA:

Hab6op "Kucnotsl" (a30THasi, cepHasi, CoJisiHas,
optodochopHast)

HaGop '"lI'mmpokcuasl" (rugpokcupa —Oapus,
TUAPOKCUJ]  KaJiusl, THUAPOKCHA  KaJblus,
TUAPOKCU]T HATPHS)

Habop "Okcuasl MmeTamwioB" (aIFOMUHUS OKCHI,
Oapust okcun, xenesa (III) oxcua, xanbius
okcuj, Marausi okcun, meau (II) okcua, muHKa
OKCH)

HabGop "lllenmounsle © IIEIOYHO3EMEIBHBIC
MeTaJIbl" (JTUTUM, HATPUM, KAJIBIIU)

Ha6op "Metainsr" (amoMuHUH, Keme30,
Mar"ui, MeJib, IIMHK, OJIOBO)

Habop "Illenounble U 1e109HO3EMETbHbBIE

1 mr.

1 mr.




MeTaJIbl" (JTUTUM, HATPUH, KAJIBIIUI)

HaGop "Orueonacueie BemiectBa"  (cepa,
docdop (kpacHsiit), okcun dhochopa (V))
Hab6op "T"anorenst" (o, 6pom)

HabGop '"Tl'amorenump!" (adtoMuHUS XJIOPH],
aMMOHUSsT XJiopuJl, Oapusi xjopus, >xkenesa (I11)
XJIOPUJI, KaJIug WOANA, KA XJIOPU, KaIbIIUsI
XJIOpU, JTUTUS XJOPHJ, MarHUs XJIOPUI, MEIU
(Il) xnopun, Hatpust 6pomua, Hatpust GTOPU,
HATPUS XJIOPU/I, IIMHKA XJIOPH]I)

Ha6op "Cynbdatel, cynbpuabl, cyib@uTh"
(amromuHus  cyabdar, aMMOHHS  CyJbdar,
xenesa (II) cynedun, xeneza (II) cynsdar, 7-
MU BOJHBIM, Kanmus cyibdar, kobOampra (1)
cynbdart, maraus cynsdar, meau (II)) cynbdar
6e3Boanbiif, meau (II) cynmedar 5-Tu BOAHBIH,
HaTpusl Cyib(GuUI, HATpus CyIbpUT, HATPUSL
cynbdar, Harpus TruApocyibdaT, HHUKEIA
cynbdar

Ha6op "KapOonatwei" (aMMoHUs KapOOHaT,
kanus kapoonat, menu (II) kapOboHaT OCHOBHOM,
HaTpHs KapOOHAT, HATPUS TUAPOKAPOOHAT)

Habop  "®ocdarel.  Cunukatel"  (kanus
MoHoruapooptodocdar, HaTpus cUIMKAT 9-Tu
BOJHBIH, HaTpUs opTodocdar

Tpex3aMelleHHbIN, HaTpus auruapodocdar)
HabGop "Amuerarsl. Ponmanunpl. CoeauHeHUs
xene3a" (kamums anerar, kamus deppo (1)




rexcarmanu, kamus geppo (III) rexcarmonun,
KaJiusl pOJIaHu], HATpUs alleTaTt, CBUHIIA alleTar)
Habop "Coenunenus wmapranuna"  (kajaus
nepmanranar, mapraina (IV) okcun, maprania
(IT) cynwdar, Maprania Xjaopun)

Hab6op "Coenunenus xpoma" (aMMOHHS
TUXpOMaT, Kaius JTUXpOMaT, Kajaus Xpomar,
xpoma (III) x;mopun 6-Tu BOHBIN)

HaGop "Hwutpatsl" (antoMuHHS  HHTpAT,
aMMOHUSI HUTpaT, KaJdusd HUTPAT, KaJIbIHI
Hutpat, meau (II) HuTpar, HaTpus HUTpaT,
cepebpa HUTPAT)

Habop "WUuaukatopsl" (TakKMOUJ, METHJIOBBIMA
OpaHXXEBbIH, (eHondTanerH)

Ha6op "Kucnopoaconepxaiime opraHH4ecKue
BemiecTBa" (aleToH, TJIWIEPUH, JIHAITHIIOBBIN
a¢up, CIIUPT H-OYTUJIOBBIH, CIIUPT
W30aMUJIOBBIM, CHHUPT HU300YTUIIOBBINA, CIUPT
STUJIOBBIN, (DeHOJ, PopMalMH, ITUICHTIIUKOIIb,
YKCYCHO-3TUJIOBBIN 3(hup)

HabGop "VYraeBomoponwl" (OeH3uH, TEKCaH,
He(Th, TOIYOJI, IUKJIOTECKaH )

Habop "Kucnorel opranuueckue" (Kuciora
aMUHOYKCYCHasi, KUCI0Ta OEH30iiHas, KHUCIoTa
MacisiHasi, KHUCJIOTa MypaBbHHAas, KHCIIOTa
OJIEMHOBAsA, KUCJIOTa NMaJlbMUTUHOBAsA, KUCIOTa
CTEapuHOBasl, KHUCJIOTa YKCyCHas, KHCIIOTa
11aBeJIeBas)




HaGop "YrneBonpl. AMuHBI" (QaHWUIWMH, aHUIUH
CEPHOKHCIIBIH, JI-riroKo03a, METHJIAMUH
THIPOXJIOPH]I, caxapo3a)

3.3

KomrutekT
KOJUIEKIIUI
CIIUCKA

n3

Hasznauenue: 1eMOHCTpAIIMOHHOE,

BH/JI yIIAKOBKH: KOpPOOKa,

OTIMCaHUE: HATMYNE

CocTtaB KOMILIEKTA!

Komrexuus "Boaokna"

Komnekmus "KameHHBIN yroias U TPOyKThI €r0
nepepaboTku"

Komnexuus "Metasniel 1 crjtaBbl"

Komnekius "Munepaisl v ropHbie mopoast” (49
BUJIOB)

Konnekuus "Munepanbhble y1oopenus”
Komnexuus "HedTh u mpoayKThI ee
nepepaboTku"

Komnekmms "l[lnactmaccer"

Konnaexuusa "Tommuso"

Komneknus "UyryHn u cranp”

Komnekmus "Kayuyk"

Komnexuus "IllIkana tBepaoctu”

HaGopbr  nmnst  MonmenupoBaHHS — CTPOCHUS
OpPraHUYeCKUX BEHIECTB (YYCHUYECKHE) HE
MeHee 4 IIT.

1 .

1 .

OU3INKA

CocTaB KOMILJIEKTA:

1 .

1 .




[lItatTuB  nemoHcTpaumoHHbM: Ha3nauenue:
IPOBEJICHUE  JIEMOHCTPAIIMOHHBIX  OIIBITOB,
OCHOBaHHE, CTEPKEHbB, JIAMKU, KOJbIA, MyTHI:
HaJIU4ue

CTONMK MOAbEMHBIN:

Tun cronuka: yueOHbIH/Ta00paTOPHBIH,

oropa, CTepKeHb BUHTOBOM, BUHT
PEryJIMPOBOYHBIN: HATUYHE,

GyHKIUS TOAbEMA U OITYCKAHUS CTOJIMKA!
HaJlnyue

UcTouyHMK MOCTOSSHHOTO M MEPEMEHHOIO
HanpsokeHus::  HasHadeHuwe: i1 OUTaHUA
PETYIUPYEMBIM TEPEMEHHBIM H TIOCTOSTHHBIM
TOKOM 3JIEKTPUUECKUX CXEM,

yacrtora, I'11: 50,

noTpebissemMast MOITHOCTh, BA: 10

ManoMeTp KUIAKOCTHOM JI€MOHCTPALIMOHHBIN:
Hasznauenue: nig uamepenus gasienus no 300
MM  BOJSHOTO CTOJ0Q BBINIE W  HUXKE
aTMOC(EPHOTO JIaBJICHUS,

crexssiHHas U-oOpa3Hasi TpyOKa Ha MOJICTaBKe:
HaJIu4Iue

KamepTon Ha PE30HAHCHOM SAIIHUKE:
Haznauenue: miis JI@MOHCTpAlMM  3BYKOBBIX
KOJICOAHHMI U BOJIH,

JIBa KAMEPTOHA HA PE3OHUPYIOMINUX SIIUKAX:
HaJu4ue,

PE3MHOBBIN MOJIOTOUYEK: HATMYUE




4.1

O6opynoBanue
ISt
JIEMOHCTPAIIHOHH

Hacoc BakyymHBII C  3JIEKTPONPHUBOJIOM:
Ha3nauenue: co3gaHue  paspshOKEHUs WU
N30BITOYHOTO /IaBJICHUS B 3aMKHYTBIX 00bEMaX,
OMBITBHI: KUIIEHUE JKUJIKOCTH IIPU ITOHUKEHHOM
JABJICHUY, BHEIIHEE U BHYTPECHHEE JABIICHUE U
APp-

Tapenka BaKyyMHas: Ha3znauenue:
JEMOHCTPALIUS OIBITOB B 3AMKHYTOM OOBEME C
Pa3peKEHHBIM BO3IyXOM,

OCHOBAaHHE C KpaHOM, KOJIOKOJ M3 TOJCTOIO
CTEKJIa, PE3NHOBAs MPOKIIAJKA, dJIEKTPHUIECCKUN
3BOHOK: HAJINYUE

Benepxo Apxumena: Ha3znauenne:
NEMOHCTpaUus.  ACUCTBHUS  KUIAKOCTH  HA
IOTPY’KEHHOE B HEE TEJI0 U H3MEpPEHHue
BEJIMYMHBI BHITAJIKUBAIOIIECH CHJIBI,

BEICPKO, TEJI0 MWIMHAPUYECKOH  (OpMBI,
OPYKUHHBII THHAMOMETP: HAJIN4HE

Ornuso BO3JyLIHOE:! Hasnauenue:
JNEMOHCTpaLKs BOCIUIAMEHEHHS TOPIOYEN CMECH
npu ee ObICTPOM CHKaTHH,

TOJICTOCTEHHBIM  LWJIMHApP, IOPLUIEHb  Ha
METAJUIMYECKOM  IITOKE € PYKOSTKOM,
NOJCTaBKa JJIs LWIMHAPA: HAINYNE

[IpubGop Mg JAEMOHCTpAlMU  JABIICHHS B
KUJIKOCTH: Ha3nauenue: JIEMOHCTpaLUS
W3MEHEHUS JaBJICHUS C TITyOWHOMN MOTPY>KEeHUS,




bIX OIIBITOB

TATYNK JTABJICHUSI, KPOHIITEHH IJIST KPETUICHUS
Ha CTEHKE COCy/a: HATNIHE

[TpubGop myms gemMoHCTpamuu aTMochepHOTro
JTaBJICHUS (MarmeOyprckue  TOJIyLIapus):
Haznauenwue: JEMOHCTPAIIUS CHTBI
aTMOC(EPHOro JIaBJICHUS,

JIBa Pa3bE€MHBIX METAUIMYECKUX TMOJYyIIapusi C
MIPOYHBIMHU pydYKamMu u XOPOIIIO
npunuii(OBaHHBIMA ~ KpasiMH, HUIIIEIb C
KpaHOM: HaJI4He,

CO3/1aBaeMoe BHYTPH I1apoB
BAKyyMMeETpHYecKoe nasiicHue: He meHee 0,05
Milla,

MaKCHUMaJIbHOE pa3phIBAIOIICE YCHIINE: HE
menee 90 H

Habop Ten paBHOro oonema: Haznauenue: mis
OTpeNeeHUs] WU CPaBHEHUS TEIUIOEMKOCTH U
TUIOTHOCTH PA3JIMYHBIX TBEPJBIX MATEPHAIIOB,
UIMHAPHI U3 PAa3JIMYHBIX MAaTEPUATIOB: HE
MEHee 3 IIT.,

KPIOYKH JIJIS TIOIBCIIIMBAHUS ITHTHH]IPOB:
HaJTN4Y1e

Habop Ten paBHol Maccel: Hasnauenue: mis
OmpeneicHUs W  CPaBHEHUIO  IIJIOTHOCTH
Pa3IMYHBIX MaTEPHAJIOB,

IIWIMHIPBI U3 PAa3IMYHBIX MaTePUAJIOB: HE
MEHee 3 IIT.,

KPIOYKH JIJIS TTOABEIIMBAHUS ITUITUHAPOB:




HAJINYKE

Cocynasl coo0mIaronecs: Hasnauenue:
JNEMOHCTpaLUs OJIMHAKOBOTO YPOBHS
OJTHOPOJTHOM  KUJKOCTH B  COOOUIAIOLIUXCS
MeXy co00l cocymax pasHOU (OpMBI,
COOOMIAIONINECS CTEKIISTHHBIE TPYOKH pa3HOi
dbopmbl: HE MeHee 3 1IT.,

MOJICTABKA: HAJIMYKE

TpyOka HrroTona: Haznauenue: nemoHcTparus
OJHOBPEMEHHOCTH MAJCHUS PA3JIUYHBIX TEI B
pPa3peKECHHOM BO3AYyXE,

GYHKIUS TOAKIIOUEHUS! K BAKYYMHOMY HAcocy:
HAJINYHE,

mrHa TpyOku: He meHee 80 cMm.,

PE3MHOBBIE TPOOKU, HUTITIEIh: HATMYUE,
KOJIMYECTBO TEJ B TPyOKe: HE MeHee 3 IIT.

[lTap Ilackans: Ha3naueHue: nemMOHCTpauUs
nepegayd  IpPOU3BOJMMOIO  Ha  KUAKOCTH
JABJICHHS] B 3aMKHYTOM COCY[I€, I€MOHCTpAaLIUs
noabema KUIKOCTU noj JNEeNCTBUEM
aTMoc(epHOro JaBjeHUs,

METAUIMYECKUN  LWIMHAP C  ONpaBaMH,
MOPIIEHb CO IITOKOM, IOJIBIM METAJUTMYECKUMN
iap ¢ OTBEPCTUSIMU: HAIIUYHUE,

JUTMHA [UINHIpA: HE MeHee 22 cM,

JMaMETp Iapa: He MEHee 8 CM

[Ilap ¢ xonpuom: Ha3zHaueHue: nemMoHCTpanus
paclIMpeHus TBEPAOIo Tella MPYU HarpeBaHUH,




MITaTUB, METAJUTUYECKOE KOJIBIIO C My(TOiA,
map ¢ IerOoYKOo: HaIu4ue,

JUIMHA [IENOYKH: HE MeHee 80 MM,

JTMaMeTp Iapa: He MeHee 25 MM

Humuaaper CBHUHIIOBBIC co CTPYTOM:
Hasnauenue: JEMOHCTpAIIHS B3aMMHOTO
PUTSDKSHUS MEXy aTOMaMH TBEPJBIX TET,
KOJIMYECTBO OJMHAKOBBIX MUJIUHAPOB: HE MCHEE
2 mT.,

MaTepHuas MUJIHHIAPOB: CTalh U CBUHEII,
KPIOYKH JIJTS TIOIBEIIMBAHUS: HAJTMIHE,

CTPYT, HaIlpaBIIAIONIAs TPyOKa: HAIMIUE

[TpuGop JleHna: Ha3znauenne: VIS
WCCJIEIOBAHUSl  3aBUCUMOCTH  HAIPaBJICHUS
MHAYKIUOHHOTO TOKA OT XapaKTepa U3MEHECHUS
MarHuTHOTO IIOTOKa,

CTOMKa C KOPOMBICJIOM: HaJIM4YHUE,

KOJIMYECTBO aJIIOMUHUEBBIX KOJICI: HE MEHee 2
IIT.,

MPOPE3b B OJJHOM M3 KOJICI]: HATUYNE

Maraut nyrooOpas3Hblii JIEMOHCTPAIIMOHHBIN:
Haznauenwue: JIEMOHCTpALUS CBOMCTB
MMOCTOSIHHBIX MAarHuTOB,

THUII MarHUuTa: HaMarHUYEeHHBINA OPYCOK,
KOJHWYECTBO IIBETOB MarHuTa: He MeHee 2,
0003HaYeHHE MOJIFOCOB MarHnuTa: HaJIu4yne
Maruaut II0JIOCOBOM JIEMOHCTPAIlMOHHBIN




(mapa): Ha3naueHue: NEeMOHCTpalUsi CBOMCTB
MOCTOSIHHBIX MarHUTOB,

THUIl MarHuTa: HaMarHU4eHHbIA OPYCOK
IpSAMOJIMHEHHON (POPMBEI,

KOJIMYECTBO LIBETOB MarHuTa: HE MEHEE 2,
0003HauYEHNE MOJIFOCOB MAarHUTa: HAJMYKe
Crpenku MAarHUTHbIE Ha ITATUBAX:
Hasznauenue: neMoOHCTpauusi B3aWMMOJECUCTBUS
MOJIIOCOB MAarHUTOB, OPUEHTAllMM MAarHuTa B
MAarHuTHOM IIOJI€,

HaMarHUYEeHHAs CTPEJIKa: HaJIn4due,

KOJIMYECTBO 1IBETOB MarHuTa: HE MeHee 2,
MOJICTABKA: HAJIMYUE

Habop nemoHcTpauuoHHbIM "OnekTpocTaTuka'
(anmektpockonbl (2 wmT.), cyataH (2 mr.),
najoyka CTEKJsHHAasg, TNajoyka 300HUTOBAS,
MITATUBBI U30JUPYIOIIHE (2 IIIT.)

Maminna anekTpodopHas W
BBICOKOBOJIPTHBIM UCTOYHUK: Ha3zHauenume: s
MOJIyYEHHUSI DJIEKTPUYECKOIO 3apsija BBICOKOTO
MOTEHIHAJIA U MMOJYyYEeHUS] UCKPOBOTO pa3psija,
JMCKY Ha CTOMKAaX: HaJIuuue,

KOJIMYECTBO JICHEHCKUX OaHOK: HE MEHee 2,
MOJICTaBKa: HAJIMYUe

Komnnext npoBonos: lnnna: He meHnee 500 MM
- 4 mr., 250 mm - 4 ., 100 MM - 8 mT.,
Ha3Ha4YCHUE: TUISt MOAKITFOUCHUS
J€MOHCTPAIIUOHHBIX npubopoB u




00Opy/I0BaHUsI K UCTOYHUKY TOKa, AJIsi COOpKU
ANEKTPUYECKUX LIENei, BKIOYas 3JEMEHThI U3
paboThl "IlocTOSHHBIN AIEKTPpUUECKU TOK"

4.2

O6opynoBaHue
JUTSI
71ab60paTOPHBIX
pabot u
YYCHUYCCKUX
onbITOB (Ha Oase

KOMIIJICKTOB  AJIA
orn)

[IITaTuB 1a0OPAaTOPHBI C AepKATEIIMU

BECHI AJIEKTPOHHBIE

MEH3YypKa, Ipeaen naMepenus 250 M
nrHamoMmetp 1 H

nuHamometp S H

HWJIAHAP CTAIBHOM, 25 cM3

HAJIAHAP ATFOMUHUEBBIN 25 cM3

HAJIAHAP ATIOMUHUEBBIN 34 cm3

HAJIUHAP TUIACTUKOBBIN 56 cM3 (1151 U3MEpeHUs
CUJIbl ApXumena)

npyxuna 40 H/m

npyxuHa 10 H/m

rpy3bl 1o 100 1 (6 mT.)

rpy3 HaOOpHBIN yCTaHABIMBAET MACCYy C IIIaroM
10T

MepHasl JICHTa, IMHEeWKa, TPAaHCIIOPTHUP

OpYCOK C KPIOUKOM M HUTHIO

Hampasisitomias aauHod He meHee 500 M.

JIomKHBI OBITH obOecrieUeHBI pasHbIe
ko2 PUIMeHTHI TpEHUS Opycka 1o
HANpaBJAOLIEH

CEKyHIOMED 3JIEKTPOHHBIN C JATYUKOM
HANpaBJAIOIAs CO KON
OpYCOK JepEBSIHHBIN C ITyCKOBBIM MarHUTOM

8 mIT.

4 1.




HUTSHOW MAasITHUK C TPy30M C ITyCKOBBIM
MarHuTOM © C BO3MOXHOCTBbIO HU3MEHEHUS
JUTMHBI HUTU

phIuar

OJIOK ITOBUKHBII

0JIOK HETIOABUKHBIN

KaJIOPUMETP

TEPMOMET]

WCTOYHWK  TMTaHUS  TIOCTOSHHOTO  TOKa
(BBIIPSIMHUTEIH C BRIXOAHBIM HAPsOKEHUEM 36 -
42 B nnu OaTtapelHblii OJOK ¢ BO3MOXHOCTBIO
PETYIUPOBKHU BBIXOTHOTO HATPSHKCHUS
BOJIBTMETP ABYXHpeneiabHslii (3 B, 6 B)
amnepmeTp aByxnpenenbHsii (0,6 A, 3 A)
pesucrtop 4,7 Om

pesucrtop 5,7 Om

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

nepemMeHHsIN pesuctop (peoctar) 10 10 Om
COEMHUTENbHBIE TTpoBOAA, 20 IIT.

KITIOY

Ha0Op IPOBOJIOYHBIX PE3UCTOPOB PIS
cobuparonias auH3a, pokycHoe paccrosiuue 100
MM

cobuparomias auH3a, PokycHoe pacctosiuue S50
MM

paccenBaroriasi TMH3a, POKYCHOE PACCTOSHUEC -
75 Mm

dKpaH




ONTHYECKAs! CKaMbsl
cnain "Mogenb npeamera”

OCBETHUTEIb

NOJYIWJIAH/IP C IUIAHIIETOM C KPYTOBBIM
TPAHCIIOPTUPOM

[TpuGop 11 n3ydeHus ra30BbIX 3aKOHOB
Kanunnsapsl

Hudpakunonnas pemerka 600 mWTpuxos/Mm
Hudpakunonnas pemerka 300 mWTpuxos/Mm
3epkaio

JlazepHas yka3ka

[Tonspoun B pamke

[[lemu FOnra

Karymxka MmoTok

bnok nronos

biok konaeHcaTOpOB

Kommac

Maruaut

DJIEKTPOMarHuT

Onuiky xene3Hbie B OaHKe

Tex

HOJIOTHYCCKAasA HAIIPABJICHHOCTDb

OO6pa3zoBaTeyibHbBI
U KOHCTPYKTOD
TUTSI IIPAKTUKH
0JIOYHOTO
IPOrpaMMHUPOBAH
Ul C KOMILIEKTOM

PoGoroTexunueckuii Ha0Op MpeAHa3HAYEH IS
U3Y4YeHUS] OCHOB pPOOOTOTEXHMKH, JIeTajei,
y3JI0B M MEXaHM3MOB, HEOOXOJIUMBIX JUJIst
CO37aHusl pOOOTOTEXHUYECKUX YCTPOUCTB.

HabGop mpencraBmser  coOoif  KOMILIGKT
CTPYKTYPHBIX 3JE€MEHTOB, COEIMHUTEIbHBIX

1 mrr.

1 mrr.




JaTUYNKOB

AJIEMEHTOB u AIEKTPOTEXHUICCKUX
KOMIIOHEHTOB.
Habop MIO3BOJISCT cobuparthb (u

IpOrpaMMHUpPOBATh COOUpaeMble MOJEIH), U3
AJIEMEHTOB, BXOJSIIMX B €ro COCTaB, MOJIEIHU
MeXaTPOHHBIX U POOOTOTEXHUYECKUX
YCTPOUCTB c aBTOMATU3UPOBAHHBIM
YIIPaBJICHUEM, B TOM YKCJIE€ HAa KOJECHOM XOJy,
a TakXke KOHCTPYKI[MM, OCHOBAaHHBIX Ha
WCIONB30BAaHUU  Tepenad (B TOM  YHCIIE
YEpBSYHBIX U 3yOUaThIX), @ TAK)KE PhIYArOB.
CBETOJIMOAHBIN MATPUYHBIM AHUCIUICH Cc Oeyoin
MOJICBETKOM HA KOHTPOJLIEPE

KonuuecTBo mopToB BBOIa/BBIBOAA HA
KOHTpOJUIepe HE MeHee 6

KonnuecTBo KHOMIOK HE MeHee 4

OO0111ee KOJIMYECTBO JIEMEHTOB: He MeHee 520
IIT, B TOM YHCIIE:

1) mnporpammupyembiii OJIOK  yIpaBICHUS,
KOTOpPbI MOXET paboTaTh aBTOHOMHO U B
MTOTOKOBOM PEXKUME;

2) cepBOMOTOPBI

3) JaTYUK CHUJIbI

4) naTYMK pacCTOSHUS

5) naT4yuK 1BeTa

6) akKyMyJIsITOpHasi OaTapest

7) IlnacTUKOBBIE CTPYKTYpHBIE 3JIEMEHTHI,
BKJTFOYas mep(OpUpOBaHHbBIE JIEMEHTHI: OaJIKu,




KyOMKH, OCH W Balbl, COEAUHUTEIIbHbIE
BJIEMEHTBI K OCSIM, HIECTEPHU,
NpeAHa3HAYCHHBIEC U1l CO3/IaHMS YEPBSIYHBIX U
3y04aThlx  Tepenay, COCIAMHHUTENIbHBIE U
KPETIEKHBIE DJIEMEHTBI;

7) Ilporpammuoe obecniedeHne, UCTOIb3yEMOE
TUISL IIPOrpaMMUPOBAHUA coOupaeMbIX
pPOOOTOTEXHUYECKUX MOJENEed U YCTPOMCTB,
JNOCTYTIHO JUJIsl CKauMBaHUs U3 cetn MaTepHeT

OO6pa3zoBaTeNbHBI
i nHabop mo
MEXaHUKe,
MEXaTpOHUKE U
pOOOTOTEXHUKE

KomruiekT 11151 n3y4eHusi OCHOB AJIEKTPOHUKH U
POOOTOTEXHUKHU

HaGop gomxkeH ObITh TIpeIHA3HA4YeH IS
MIPOBENICHUS YUCOHBIX 3aHSATUH IO AIEKTPOHUKE
U CXEMOTEXHHUKE C IENbI0 M3y4YeHHs] Hambosee
pacnpoCTpaHEHHOU 3JIEMEHTHOU 0a3sl,
MPUMEHSIEMON I MHKEHEPHO-TEXHUYECKOTO
TBOPYECTBA yYalllMXCAd U pa3pabOTKU yueOHBIX
Mojenelt podotoB. HaGop nomkeH MO3BOJSATH
yYaluMcsl Ha TPaKTUKE OCBOUTH OCHOBHBIC
TEXHOJIOTUU MIPOCKTUPOBAHMUS
pPOOOTOTEXHUYECKUX KOMIUIEKCOB Ha MpUMEpe
y4eOHBIX MoOJIeieii poOOTOB, a TaKKe HM3yUHTh
OCHOBHBIE TEXHMYECKHE pelIeHUs B o01acTu
KHOEPHETUYECKUX U BCTPAUBAEMBIX CHCTEM.

B cocraB kxomIiekTa JOJDKEH BXOJIUTH HaOOp
KOHCTPYKTHBHBIX  JJIEMEHTOB ISl  COOPKHU
MakKeTa MaHUIYJSIIMOHHOTO po0O0Ta, KOMILIEKT

1 .

1 .




METaJUIMYECKUX KOHCTPYKTHUBHBIX 3JIEMEHTOB
JUIsl COOpKHU MakeTa MOOMJIBHOTO poOOTa U T.II.
B cocraB  kommiekra  BXOIUT  Habop
ANIEKTPOHHBIX KOMIIOHEHTOB [UISl W3Y4YEHUS
OCHOB JJICKTPOHUKH M CXEMOTEXHHUKH, a TAKXKE
KOMIUJIEKT IMPUBOAOB M JIaTYUKOB Pa3IMYHOIO
TUNA [ Ppa3padOTKU  POOOTOTEXHUYECKUX
KOMILJIEKCOB.

B coctaB KOMIUIEKTa JOJIKHO BXOJUTh: MOTOPBI
C DHKOJEPOM - HE MEHee 2 IIT, CEPBONPUBO/
OonpuION - HE MeHee 4 IUT, CEPBONPHUBOJ
Majbplii - HE MeHee 2 T, HH(pPaKpacHbII
JAaTYUK - HE MEHee 3 IIT, YJBTPa3ByKOBOU
JaT4YMK - HE MEHee 3 T, JaT4YUK TeMIepaTypbl
- He MeHee | mT, JaTYMK OCBEIIEHHOCTH - HE
MeHee | mT, Habop AIEKTPOHHBIX KOMIIOHEHTOB
(pe3ucToppl,  KOHJAEHCATOpPbI,  CBETOAUOJBI
pa3IMYHOTO HOMHKHANA), KOMIUIEKT IPOBOJOB
Uig OecraeyHoro MPOTOTUIMPOBAHMS, ILIaTa
OecraedyHoro MPOTOTUITUPOBAHMSI,
AKKyMYJISATOP U 3apsIHOE YCTPOUCTBO.

B cocraB koMmmuiekTa  JOJKEH — BXOAUTH
IPOrpaMMUPYEMBIN KOHTpPOJLIED,
nporpammupyembiii B cpene Arduino IDE wnum
AQHAJIOTUYHBIX CBOOOJHO PACIPOCTPAHICMBIX
cpemax  pa3pabOTKH. [TIporpamMmmupyemblit
KOHTpOJUIEp MOJDKEH o0JjiajaTh MOpTaMU ISt




MOJKIIIOUEHUS IUPPOBBIX U  aHAJIOTOBBIX
yctpoiicts, untepdeiicamu TTL, USART, 12C,
SPI, Ethernet, Bluetooth mim WiFi.

B coctaB koMIiekTa JOKEH BXOAUTH MOAYJIh
TEXHUYECKOTO  3pEHUs,  MPEeACTaBISIOUIUN
co0Oi  BBIYMCIUTENIBHOE  YCTPOMCTBO  CO
BCTPOEHHBIM MHUKPOIIPOLIECCOPOM (KOJI-BO sJEP
- He MeHee 4 T, Jactora siapa He MeHee 1.2
[T, o6sem O3Y - He menee 512 MO, oO0bem
BCTPOEHHOW mamsAth - He MeHee § [0),
MHTETPUPOBAHHON Kamepond (MakCHUMallbHOE
pa3penieHue BHUIECOMOTOKA, MEPEAaBaeMOro Mo
unrepdeiicy USB - He menee 2592 x 1944 en.)

u ONTHYECKOH CUCTEMOI. Monaynb
TEXHUYECKOr0 3peHUs JOJDKeH  00J1a/1aTh
COBMECTHMOCTBIO c pa3IMYHBIMU
POrPaMMUPYEMbIMHU KOHTpOJJIEpaMu c

nomorisio uHTEpdeticoB - TTL, UART, 12C,
SPI, Ethernet. Moaynb TEXHUYECKOTO 3pEHUS
JIOJDKEH HMMETh BCTPOEHHOE MPOTrPaMMHOE
obecriedeHHEe Ha  OCHOBE  OINEpPallMOHHOU
cucteMmbl Linux, Mo3BoJisitolee OCYIIECTBISATh
HACTPOMKY CHCTEMbl MAIUHHOTO OOy4YEeHUS
rapaMmeTpoB HEUPOHHBIX cereun JUTSt
oOHapy»XeHUsT OOBEKTOB, OMNpEACICHUs HUX
napaMeTpoB U JajdbHenIel uaeHTuUKaIUU.

Komrekr JIOJIKEH o0OecrneunBaTh
BO3MOXKHOCTh HW3Y4Y€HHUSI OCHOB pa3pabOTKu




MPOTPAaMMHBIX M alMapaTHBIX KOMIUJIEKCOB
WHKEHEPHBIX CHUCTEM, pelleHuid B cdepe
"UnTepHer Bemiei", a Takke pEUICHUN B
o0nacTd  pOOOTOTEXHUKHU, HCKYCCTBEHHOTO
MHTEJIEKTa U MAIIMHHOTO 00y4YeHUSI.

KomneroTepHoe 060opyioBanue

1 |HoytOyk

®opM-(hakTop: HOYTOYK;

JKecTkasi, HEOTKIIIOUaeMasi KJIaBuarypa:
HAJINYHE;

Pycckas packnaaka kinaBuaTyphbl: HAJIUYHUE,
JlnaroHainb 3kpaHa: He MeHee 15,6 TrorUMOoB;
Pazpemenue skpana: He menee 1920 x 1080
MMKCEJIeH;

KonuuectBo siaep npoueccopa: HE MeHee 4;
KonundecTBO MOTOKOB: HE MeHee §;

ba3oBas TakToBas yactora mporeccopa: He
Mmenee 1 I'T';

MakcuMalibHasi TAKTOBasi 4acTOTa Mpoleccopa:
He meHee 2,5 I'T;

Koamr-mamsite nporneccopa: He Menee 6 MOaiir;
O0beM yCcTaHOBJIEHHOM ONepaTUBHOMN NaMsITH:
He meHee 8 ['0aliT;

O0BeM nojep)KkuBaeMoi ONIepaTUBHON MaMSITH
(1711 BOBMOKHOCTH paclIupeHusi): He MeHee 24
I"Gaii;

O0bveM Hakonutenst SSD: He meHee 240 I'6aiT;
Bpemst aBToHOMHO#1 paboTHI OT OaTapeu: He

3 mrT.

2 IIT.




MCHEe 6 9acoB;

Bec HoyTOyKa ¢ yCTaHOBJIEHHBIM
aKKyMyJIsTOpoM: He Oonee 1,8 Kr;

Buemnnii unrepderic USB cranmapra He HUXe
3.0: He MeHee TpeX CBOOOHBIX;

Buemnnii unrepderic LAN (ucnosnb3zoBanue
NEPEXOHUKOB HE TPETyCMOTPEHO): HAIUYUE;
Hanuuue moayneit u uatepdericon
(ucrob30BaHUE IEPEXOTHUKOB HE
npeaycMotpeno): VGA, HDMI;
becnpoBoanas cBsa3p Wi-Fi: Hannuue ¢
noanepxkont crannapra [IEEE 802.11n v
COBPEMEHHEE;

Web-kamepa: Hanmuue,

Manunyngarop "Mblllib": HAIUYKE;
[IpenycTaHoBIE€HHAs ONEpALIMOHHAS CUCTEMA C
rpagu4ecKuM MOJIb30BATEIbCKUM
uHTepdeiicom, odecnieunBaromas padboTy
pacnpocTpaHEeHHBIX 00pa30BaTENbHBIX U
OOIIIECUCTEMHBIX MPUIIOKEHUN: HATTUYHE.

MOV  (nmpunrep,
CKaHep, KOIup)

Tun ycrpoiicta: MOV (pyHkiuu neqaru,
KOMUPOBAaHUS, CKAHUPOBAHUA );

®opmar Oymaru: He MeHee A4;

[IBeTHOCTB: YepHO-OEIIbIN;

TexHosorus neyatu: Ja3epHas
MakcuMallbHOE pa3pellieHe TIeYaTh: HE MEHee
1200 x 1200 Touek;

1 mrr.

1 mrr.




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




MMPO®UJIbHBIN KOMILJIEKT OBOPYJIOBAHUSI

I[&T‘II/IK BJIAJKHOCTH C AUAIIA30HOM U3MCPCHUA

0...100%

HanmenoBanue Kparkue npuMepHble TEXHUYECKUE KomnuectBo | KonnuectBo
o0opyoBaHUs XapaKTEPUCTUKU €IUHULL 711 | €IWHHUILL IJI5
npoHIBHOTO |TPOPHIBHOTO
KOMILICKTa KOMILICKTa
(o011e00pa3zoB | (MagoOKOMILIE
aTeJIbHbIC KTHBIC
opraHuzaiuu, |o0meodpa3on
HE aTeJIbHbIC
SIBJISIFOIIMECS] | OpTaHU3aLUU
MQJIOKOMIUJICKT | ), €/I. U3M.
HBIM), €]1. U3M.
BA30BAS (OBA3ATEJIbHA S UACTD)
EcrecTBeHHO-Hay4Has HANIPABIEHHOCTD
OObecnieunBaeT BHIMIOTHEHUE Ta00PATOPHBIX
paboT Ha ypOKax Mo OMOJIOTHH B OCHOBHOM
[Mudposas LIKOJIE U IPOEKTHO-UCCIIEA0BATEIBCKON
7abopaTopus M0 | IEATETLHOCTH YYaIIUXCA. 3 2wt
OHMOJIOTNH Komrmekranus: becnpoBoiHON MyIbTHIATUUK ' '
(yueHHnueckas) 10 OMOJIOTHH C 6-10 BCTPOEHHBIMH JTATYUKAMH:

Taomuma N 2



JlaTYnK OCBEIIEHHOCTH C IHMANa30HOM
n3Mepenus He yxe yem ot 0 1o 180000 ik
Hatuuk pH ¢ nuana3oHoM U3MepeHus He yKe
yeMm ot 0 1o 14 pH

JlaTuuk TeMIeparypsl ¢ AUana3oHOM
u3MepeHus He yxe yem ot -20 no +140 C
JIaTYuK 3JIE€KTPONPOBOAMMOCTH C AUANIA30HAMU
n3mepenus He yxe yeM oT 0 1o 200 mxCwm; ot 0
10 2000 mxCwm; ot 0 10 20000 MxCMm

JlaTuuk TemmnepaTypbl OKpY Karolen cpebl ¢
JMAIa30HOM U3MEPEHUS He yKe 4eM oT -20 10
+40

AKceccyapsl:

Ka6enr USB coenuHUTEIBHBII

3apsiiHOE yeTpoiicTBO ¢ kabemem miniUSB
USB Anantep Bluetooth 4.1 Low Energy
KpaTkoe pykoBOACTBO MO 3KCILTyaTaluu
1upoBoit TabopaTopun

[udposas Buneokamepa ¢ METANIMYECKUM
ITaTUBOM, pa3pelieHue He meHee 0,3 Mnuke
[IporpammHuoe obecrnieueHue

MeTtoanueckue pekomeHaanuu He mexnee 30
pabot

YnakoBka

Hanuuune pycckos3bI9HOr0 caiTa moaaepiKKH,
HaJU4Yue BUJICOPOJIMKOB.

[udponas

ObecnieurBaeT BHIMOIHEHUE JTA00PATOPHBIX

3 mr.

2 1T.




nabopaTopus 1o
XUMUH
(yueHHnueckas)

paboT 1Mo XMMHUU Ha yPOKaX B OCHOBHOM IIIKOJIE
U TIPOEKTHO-UCCIIEI0BATENBCKON IEATETbHOCTH
y4aIuxcsl.

Komrmiekranus:

becnipoBoaHOM MyIBTHAATYUK 110 XUMUH C 4-
Ms1 BCTPOCHHBIMH JTATYNKAMH:

Jatuuk pH ¢ quamna3zoHoM U3MEPEHUS HE yxKeE
yeMm ot 0 1o 14 pH

JlaT4MK BBICOKOM TeMIlepaTypbl (TEpMONApHbBIN)
C IWarna3oHoOM U3MepeHus He yxke yem ot -100
1o +900 C

JlaT4uk >IEeKTPONPOBOAUMOCTH C AUANIa30HAMU
n3mepenus He yxe yeM oT 0 1o 200 MmxCwm; ot 0
10 2000 mxCwm; ot 0 10 20000 MxCMm

JlaTuuk TemMnepaTypsl IIATUHOBBIN C
JMana3oHOM U3MEPEHUs He yxke uyeM oT -30 10
+120 C

OTtaenpHbIE JaTYUKH:

JlaTuuK ONTUYECKOM IJIOTHOCTH 525 HM
AKceccyapsl:

Ka6ens USB coenuHUTEIbHBII

3apsiiHO€ ycTpoiicTBO ¢ kabemem miniUSB
USB Apantep Bluetooth 4.1 Low Energy
Kpatkoe pykoBOACTBO MO 3KCILTyaTaIlluu
udpoBoii 1aboparopuun

Habop nadopaTopHoii oOCHACTKU

[IporpammHoe obecrieueHue

Meroauueckue pekoMeHianuu He mexnee 40




pabot
Hanudre pyccKosI3bI9HOTO CaliTa MOAIEPIKKN
Hanuare BUICOPOIINKOB.

[Hudponas
nJabopaTtopus 1o

busuke
(yueHHnueckas)

ObecneunBaeT BBINOJHEHUE IKCIIEPUMEHTOB IO
TeMaM Kypca (QU3UKH.

Kommiekranus:

becnpoBoaHOM MyIBTHAATYUK 110 (HUBUKE C 6-10
BCTPOCHHBIMU JJATYUKAMU:

[udposoit naTunk TemiepaTypsl C 1Uarna3oHOM
u3MepeHus He yxe yem ot -20 no 120 C
[Hudposoit naTunk aOCONIOTHOTO IaBJICHUS C
JMana30HOM U3MepeHus He yxe ueM oT 0 10
500 xITa

JlaT4vK MarHUTHOIO MOJIS C TUANa30HOM
n3MepeHus He yxe yeM oT -80 1o 80 mTn
JlaTuuK HanpsHKEHUS ¢ Mara3oHaMu
M3MEPEHU HE YXKe 4eM OT -2 110 +2 B; ot -5 1o
+5 B; or-10 go +10 B; ot -15 1o +15 B
JlaTuuk Toka He yxe yeM oT -1 1o +1 A
JlaTuuK aKcenepoMeTp C MOKa3aTeNsIMU HE
MeHee ueM: +/- 2 ¢; +/-4 g; +/-8 ¢

OTtnenbHbBIE yCTPOMCTBA:

USB ocmmmtorpad He menee 2 kanana, +/- 100
B

AKceccyapbl:

Kabens USB coenunuTensHbII

3apsiiHO€e ycTpoiicTBO ¢ kademem miniUSB

3 mrT.

2 IIT.




USB Anantep Bluetooth 4.1 Low Energy
KoHcTpykTOp /U1l MpOBEAEHUS HKCIIEPUMEHTOB
Kpatkoe pykoBOJICTBO IO 3KCIUTyaTalluu
1udpoBoii 1aboparopuu

[IporpammHuoe obecrnieueHue

Meroanueckue pekomenanuu (40 padbor)
Hanuure pycckosi3pIYHOTO caifTa MoAaep KU
Hanuuue BuacOpOIMKOB.

KomneroTepHoe o60opyioBanme

4. |HoytOyk

®opM-(hakTop: HOYTOYK;

Kectkas, HeOTKIIIOYaeMasl KJIaBUaTypa:
HaJIM4uune;

Pycckas packiiazika KjlaBUaTypbl: HAJTMYUE;
JlnaroHainb 3KpaHa: He MeHee 15,6 nrolMOoB;
Pazpemienue skpana: ne menee 1920 x 1080
MMKCEJIeH;

KonuuectBo siaep npoueccopa: HE MeHee 4;
KonundecTBO MOTOKOB: HE MeHee §;

BbazoBas TakToBas yacToTa mporeccopa: He
Menee 1 I'T;

MakcuMalibHasi TAKTOBasi 4aCcToTa Mpolieccopa:
He meHee 2,5 I'T;

Koamr-mamsite nporneccopa: He Menee 6 MOaiir;
OObeM yCcTaHOBJIEHHOM ONepaTUBHOMN MaMsITH:
He meHee 8 ['0aliT;

O06bem noAep>)KUBaEMOM ONIEPATHBHON MaMSITH
(111 BO3MOXHOCTH paclIupeHusi): He MeHee 24

3 mT.

2 1IT.




I'GaiiT;

O6beM Hakonurenst SSD: He meHee 240 I'0aiiT;
Bpemst aBTOHOMHO# paboThI OT OaTapeu: He
MEHee 6 4acoB;

Bec HoyTOyKa ¢ yCTaHOBJIEHHBIM
aKKyMyJisiTopoM: He 6onee 1,8 kr;

Buemnuii unrepgeric USB cranmapra He HUXe
3.0: He MeHee TpeX CBOOOHBIX;

Buemnnii unrepgeric LAN (ucnosib3oBanue
MEPEXOJHUKOB HE MTPEAYCMOTPEHO): HATUYHUE;
Hanuuue moayneit u uatepdericon
(MCOJIb30BaHKE MEPEXOITHUKOB HE
npeaycMoTpeno): VGA, HDMI;
becnpoBoanas cBsa3p Wi-Fi: Hannuue ¢
noaaepxkkoit cranaapra IEEE 802.11n nnun
COBPEMEHHEE;

Web-kamepa: Hajanuue,

Manunyngarop "Mblllib": HAIUYKE;
[IpenycTaHoBIE€HHAS ONEPAIMIOHHAS CUCTEMA C
rpagu4ecKuM MOJIb30BATEIbCKUM
uHTepPeiicom, odecnieunBaroias padboTy
pacnpocTpaHEeHHBIX 00pa30BaTENbHBIX U
OOIIECUCTEMHBIX MPUIIOKEHUM:

HaJIU4ue.

MOV (npunrtep,
CKaHep, KOmup)

Tun ycrpoiicta: MOV (pyHkiuu neqaru,
KOMHUPOBAaHUS, CKAHUPOBAHUA );
®opmMmar Oymaru: He MeHee A4;

1 mrr.

1 mrr.




L[BeTHOCTB: YepHO-OEIIbIN;

TexHosorus neyaTu: JiazepHas
MakcumanbHOE pa3pelieHue nevyaTu: He MeHee
1200 x 1200 Touek;

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

JOITOJIHUTEJIBHOE OBOPY/IOBAHUE

ECTCCTB@HHO-Hay‘-IHaH HaITpaBJICHHOCTb

[Mudposas
nabopaTopus 1o

ounonoruu
(yueHHnueckas)

ObecnieunBaeT BBIIIOJIHEHUE JIA0OPATOPHBIX
paboT Ha ypoKax 1Mo OMOJIOTHH B OCHOBHOM
IIKOJIE U ITPOEKTHO-UCCIIEN0BATEIBCKOM
NEATENBHOCTH YYAIUXCS.

Komnexkrauus: becnpoBoIHONW MyJIbTHIaTYUK
110 OMOJIOTUH C 6-10 BCTPOEHHBIMH TaTYUKAMM:
JlaT4MK BJIQXKHOCTHU C AMANa30HOM MU3MEPEHUS
0...100%

JIaTYMK OCBEIIEHHOCTH C IHMANa30HOM
n3mepeHus He yxe yeM oT 0 1o 180000 nk
Jatuuk pH ¢ tnana3oHoM U3MEpEeHUs HE yKe
yeMm oT 0 10 14 pH

JlaT4uk TEMIEPATYPBI ¢ AUATIA30HOM
U3MepeHus He yxke ueM oT -20 1o +140 C
JIaT4MK 3JIEKTPOIPOBOAMMOCTH C IMAIa30HAMHU
n3mepenus He yxe ueM oT 0 1o 200 MxCwm; ot 0
10 2000 mxCwm; ot 0 1o 20000 MxkCm

JlaTuuk TeMIepaTypbl OKpYKaroIie cpespl ¢
NIana3oHOM U3MEPEHUS He yxke uyeM oT -20 10

1 .

1 .




+40

AKceccyapsl:

Ka6ens USB coenuHUTEIbHBII

3apsanHoe ycrpoiicTBo ¢ kabenem miniUSB
USB Anantep Bluetooth 4.1 Low Energy
Kpatkoe pykoBOJICTBO 10 3KCIUTyaTalluu
1upoBoit TabopaTopun

[udposas Buneokamepa ¢ METANINYECKUM
IITaTUBOM, pa3peuienre He MmeHnee 0,3 Mnukc
[IporpammHuoe obecrieueHue

Meroanueckue pekoMeHanuu He mexsee 30
pabot

YnakoBka

Hanwmuune pyccKos3bIYHOTO caifTa MOIEPKKH,
HAJIM4YUE BUJICOPOTUKOB.

[Mudposas
JabopaTopus 1o

XUMUHU
(yueHHnueckas)

ObecnieurBaeT BhINOJHEHUE T1a00PATOPHBIX
paboT Mo XMMHUH Ha YPOKAaX B OCHOBHOM IIIKOJIE
Y MPOEKTHO-UCCIEA0BATEIbCKON €SI TETHOCTH
yyaluxcsl.

Komrekranus:

becnipoBoiHOM MYJIBTUIATYMK IO XUMUH C 4-
MsI BCTPOCHHBIMU JaTYMKAMMU:

Jatuuk pH ¢ tnana3oHoM U3MEpEeHUs HE yiKe
yeMm oT 0 10 14 pH

JlaT4uK BBICOKOM TeMIIepaTypbl (TEpMOTIAPHBIN)
C IMamna3oHoOM U3MepeHus He yxe yem ot -100
1o +900 C

1 .

1 .




JlaT4uK 3JIE€KTPONPOBOAUMOCTH C AUANIa30HAMU
u3mepenus He yxe yem ot 0 1o 200 mxCwm; ot 0
10 2000 mxCwm; ot 0 10 20000 MxkCMm

JlaTuuk TemMneparyphbl IJIaTHHOBBIN €
JMana30HOM U3MEpeHus He yxke yeM oT -30 110
+120 C

OtnenpHbIE JATYUKH:

JlaTuyuK ONTHUYECKOM IJIOTHOCTH 525 HM
AKceccyapsl:

Kab6ens USB coeauHuTenbHbIN

3apsgHoe ycTpoicTBO ¢ kabenem miniUSB
USB Apantep Bluetooth 4.1 Low Energy
Kpatkoe pykoBOACTBO 1O 3KCILTyaTalluu
uudpoBoii 1abopatopuu

Habop mabopaTopHoii 0OCHACTKH

[IporpammHuoe obecrieueHue

Meroauueckue pekoMeH1anuu He mexnee 40
pabor

Hanuuue pycckosi3pIYHOr0 canTa noAIepKKu
Hanuuue Buaeopoimkos.

[Hudponas
nJabopaTopus 1o

busuke
(yueHuyeckas)

OO6ecnieunBaeT BHITIOJHEHNE YKCTIEPUMEHTOB TI0
TeMaM Kypca HU3HKH.

Komrmnekranus:

becnipoBoaHOI My IbTHAATYNK 110 (HUBUKE C 6-F0
BCTPOCHHBIMH JIATYUKAMU:

[{udposoit naTunk TemrepaTypbl C IUara3oHOM
u3MepeHus He yxe yem ot -20 no 120 C

1 mrr.

1 mrr.




[udpoBoit gaTuynk aOCOMIOTHOTO JABICHHUS C
JIMana30HOM U3MepeHus He yxxe uyeM oT 0 10
500 kITa

JlaT4vK MarHUTHOTO TOJIS C IUANa30HOM
u3MepeHus He yxe uyeM ot -80 10 80 mTn
JlaTuuK HaNpsDKEHUS ¢ TMara3oHaMu
U3MEpEHHUs He yKe ueM oT -2 10 +2 B; oT -5 1o
+5 B; or-10 7o +10 B; ot -15 1o +15 B
JlaTunk Toka He yxe yeM oT -1 1o +1 A
JlaTauk akcenepoMeTp C MoKa3aTeIsIMy He
MeHee yem: +/-2 ¢; +/-4 g; +/-8 ¢

OTtnenpHBIE YyCTPOMCTBA:

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

AKceccyapsl:

Kabens USB coenunutensHbIi

3apsiiHOE yeTpoiicTBO ¢ kabemem miniUSB
USB Anantep Bluetooth 4.1 Low Energy
KoHcTpykTOp /U1l MpOBEICHUS HKCTIEPUMEHTOB
Kpatkoe pykoBOJICTBO 10 3KCIUTyaTalluu
udpoBoii 1aboparopuun

[IporpammHuoe obecrnieueHue

Mertoanueckue pekomenaamnuu (40 pador)
Hanuare pyccKosS3pIYHOTO caiiTa MOAICPKKH
Hanuuue Buaeoponmkos.

[udpopas
nabopaTtopus 1o

ObecnieunBaeT NPOBEICHNE UCCIIEOBAHUS T10
(YHKUIMOHUPOBAHUIO YEJIOBEYECKOTO

1 mrr.

1 mrr.




busnonorun
(mpodunbHBII
YPOBEHB)

oprannsMa. Kommuekranus: becipoBogHon
MYJIBTUJIATYUK 110 (U3HOJIOTUH C 5-10
BCTPOEHHBIMHU JlaTYMKaMu: /[aTumk
aptepuanbpHoro AasiaeHus (0...250 MM pT. CT.)
JlaTyuK MmyJibca ¢ IMarna3oHoOM U3MEPEHUS HE
yxe uem ot 30 1o 200 ya/mMuH

JlaTuuk TemmnepaTypsbl Tena ¢ AHana30HoOM
U3MepeHns He yxke yeM oT +25 no +40 C
JlaTuuK 4acTOTHI AbIXaHUS C IUAa30HOM
n3MmepeHus He yxe yeM ot 0 o 100
[UKJIOB/MUH

JlaTduk yCKOpEHUs C MmoKa3aTessiMu +/- 2 g; +/-
49;+/-8¢

OtnenbHBIE YCTPOMCTBA:

Hatuuk OKI' ¢ 1nana3oHOM U3MEpPEHUS HE YKe
geM oT -300 1o +300 mB)

Jatuuk pH ¢ nuamnazoHoM U3MEPEHHS HE yKE
yeMm oT 0 1o 14 pH

JlaTuuk cuiioMep ¢ Juarna3oHOM U3MEPEHUS He
yxe ueM ot -40 no 40 H

JlaT4uK OCBEIIEHHOCTH C IHaNa30HOM
uzmepenus He yxe yem ot 0 no 180000 nx
AKceccyapsl:

Ka6ens USB coenuHUTEIbHBII

3apsiiHO€e ycTpoiicTBO ¢ kabemem miniUSB
USB Apnantep Bluetooth 4.1 Low Energy
KoncTpykTOop 17151 TpOBEICHUS SKCIIEPUMEHTOB
Kpatkoe pykoBOACTBO 1O 3KCILTyaTaluu




1 poBoit Taboparopun

[TporpammHoe obecriedcHue

Meroanueckue pekoMeH1anuu He Menee 20
paboTt

Hanuure pycCKOsS3BIYHOTO CaiiTa MOAICPKKH
Hanwuue BUICOPOITHKOB.

[Hudponas
nabopaTopus 1o

3KOJOIun

OGecrieunBaeT MPOBEACHNE YICOHOTO
HKOJIOTMYECKOTO MOHUTOPUHTIA
MHCTpyMEHTaJbHbIMU MeToaMu. Habop
IPUMEHSETCS IPU U3YUYEHNUHN SKOJIOTUH,
OMoNOTHUH, XUMUH, Teorpadun u
IPUPOAOBENCHHUS, a TAKKE IS

UHIAUBUY AJIBHBIX UCCIIENOBAHUSA U IPOEKTHOM
NEeSATENbHOCTH IIKOJIbHUKOB.

Kommnekranus: becnpoBoIHON MyJIbTHIATYUK
10 3KOJIOTHYECKOMY MOHUTOPHUHTY C 8-10
BCTPOEHHBIMH JTATYMKAMH:

JlaT4YuK HUTPAT-HOHOB

JIaTuuK XJIOPHUI-HOHOB

Jatuuk pH ¢ nuamnazoHoM U3MEPEHHS HE yKe
yeMm oT 0 10 14 pH

JlaT4MK BIaXXHOCTHU C AMANa30HOM M3MEPEHUS
0...100%

JlaT4MK OCBEIIEHHOCTHU C AMANa30HOM
n3mepenus He yxe ueM ot 0 o 180000 ik
JlaT4uK TEMIEPATYPBI C AUATA30HOM
u3MepeHus He yxe yem ot -20 no +140 C

1 .

1 .




JlaT4uK 3JIE€KTPONPOBOAUMOCTH C AUANIa30HAMU
u3mepenus He yxe yem ot 0 1o 200 mxCwm; ot 0
10 2000 mxCwm; ot 0 10 20000 MxkCMm

JlaTuuk TeMIepaTrypbl OKpYKaroIIe cpepl ¢
JMana30HOM U3MEpEeHus He yxke uyeM oT -20 110
+50 C

OtnenpHbIE JATYUKH:

JlaTuuk 3ByKa ¢ PyHKIIMEH MHTETPUPOBAHMUS C
JIMaria30HOM U3MEPEHHS YaCTOT HE MEHEe YeM
oT 50 I't mo 8 kI'I;

JlaTYuK BIQXKHOCTH MOYBBI C TUANa30HOM
n3mepenus He yxe ueM ot 0 10 50%

JlaTuuk KuCIopoja ¢ Auarna3oHOM U3MEPECHUS
ot 0 10 100%

JlaTuuK ONTUYECKOM IJIOTHOCTH 525 HM
JlaTuuk onTuyeckom mioTHocTy 470 HM
JlaTauk TypOMAMMETp C AMANa30HOM
n3Mepenus He yxke uem ot 0 10 200 NTU
JIaTYMK OKMCH yTiepoa ¢ IUarna3oHoM
uzmepenus He yxe uem ot 0 go 1000 ppm
AKceccyapsl:

Kabens USB coenuHuTEnbHBIN (2 TIT.)
3apsiiHOE ycTpoiicTBO ¢ kadenem miniUSB
USB Apantep Bluetooth 4.1 Low Energy
CrepikeHb Ui 3aKpeIICHUs] TaTYUKOB B
IITATHUBE

Kpatkoe pykoBOACTBO O 3KCILTyaTalluu
1udpoBoit 1aboparopun




[IporpammHuoe obecrieueHue

Meroaunueckue pekoMeHaanuu ne Mmenee 20
pabot

YnakoBka

Hanuune pycckosi3pI4HOTO cailTa moJAepKKH,
HAJIMYHE BUJICOPOIUKOB.

Muxkpockon
1udpoBoit

Tun mukpockona: OMOJOTUYECKUN

Hacanka Mukpockomna: MOHOKYJISIpHAs
Hasnauenue: naboparopHbliii

Meron nccneoBaHus: CBETIIOE M0JIE
Marepuait ONTUKU: ONTUYECKOE CTEKIIO
YBenuuenue Mukpockomna, kpat: 64 - 1280
Oxkyusaper: WF16x

OObexTuBbl: 4%, 10x, 40xs (moANpPyKUHEHHBIH )
PeBosibBepHas rosioBka: Ha 3 00bEKTHBA

Tun NoaCBETKHU: 3epKaJI0 U1K CBETOAUO
Pacnonioxenue MoJcBeTKU: BEPXHSISI U HUKHSIS
Marepuan kopryca: MeTaJul

[IpenmeTnslii cTonuk, MMm: 90

Ucrounuk mutanus: 220 B/50 I'n

Uucno meranukcenei: 1

1 .

1 .

Ha6op OI'D no
XHUMUHU

B Habop BXoAsT Bechl 1TaOOpaTOPHBIE
anekTpoHHbie 200 r, cnupTOBKa JlabopaTtopHas,
BOpOHKa KOHUYECKasl, MaJI0YKa CTEKJISIHHAS,
npobupka [1X-14 (10 mTyk), cTakaH BBICOKHII C
HocukoMm BH-50 ¢ meTkoii (2 mTyKn), UIUHIP
n3MeputenbHbIil 2-50-2 (CTeKISTHHBIN, ¢

1 mrr.

1 mrr.




MIPUTEPTOM KPBILIKOW), INTATUB JJIs1 TPOOUPOK
Ha 10 rHe3, 3aKUM NPOOUPOYHBIN, HIMATEINb-
noxkedka (3 mryku), Habop GhJIaKOHOB JIJIs
XpaHEHHsI paCTBOPOB U PEAKTUBOB (00bEM
¢daakona 100 mut - 5 KOMILUIEKTOB 10 6 MITYK,
o6bem ¢akona 30 vt - 10 KOMITIIEKTOB 110 6
MITYK), HAJIUHAP U3MEPUTETBHBIN ¢ HOCUKOM 1-
500 (2 mtyku), crakan Beicokuit 500 mu (3
HITYKH), HA0Op €pIIeH Il MBIThsI HOCYAbI (€pIi
JUTSI MBITBSI IPOOHUPOK - 3 TITYKH, €pIIT IS
MBIThSI KOJIO - 3 MITYKH), XajaT O0enbii x/0 (2
IITYKH), IEPYATKN PE3NHOBBIE XUMHUISCKHEC
CTOMKME (2 ITYKH), OYKU 3aALIUTHBIE, PUIBTPHI
oymaxusbie (100 mTyk), roprouee 1j1s
cupToBoK (0,33 ).

B cocraB HaOop BXOAST peaKTHBBI: ATTFOMUHUIA,
KEJe30, COsTHAs KUCTIOTa, METUIIOPAHK,
denondranenH, aMMuak, MepoKCU BOJAOPO/Ia,
HUTpAT cepedpa U Apyrue; B o0IIel CI0KHOCTH
- 44 pa3nUYHBIX BEIIECTB, UCIIOIb3YEMbIX JJIS
COCTaBJICHHS KOMIUJICKTOB PEAaKTUBOB ITPH
IIPOBEICHUH SK3aMEHAITMOHHBIX
AKCIIEPUMEHTOB T10 KypCYy IIKOJBHON XHMHH.

VYyebnas
nabopaTtopus 1o
HEUPOTEXHOJIOTUH

B coctaB Bxom4T:

Cencop Tum 1 He Mmenee 1 mT., oOecrieunBaeT
BO3MOKHOCTbH PETHCTPAIMH CUTHAIA
ANEKTPUIECCKON aKTUBHOCTH MBIIIII]

1 .

1 .




(anmekrpomuorpammsl, OMI).

Perucrpatius 10mKHa OCYIIECTBIISIETCS
HEWHBA3UBHO, CYXUMHU DJICKTPOJAAMH.
B03MOXXHOCTBIO KpeTIeHUs K pyKe YeJIOBeKa,
YTO JIOJKHO J1aBaTh BO3MOKHOCTh
PETUCTPUPOBATH IINEKTPUUECKYIO aKTUBHOCTH
MBIIIIIBI B 00JIACTH, HaJl KOTOPOH
pacnionaraetcst kperienue. [Ipu HanpspkeHun
MBIIIIBI 10JKHA OBITh OOecIeueHa
BO3MOKHOCTh HAOJIIOJICHUSI ITyYHOCTH CUTHAJa
(t.e. mpucytctBue OMI'), npu pacciabieHun
MBIIIIIBI - €€ OTCYTCTBHE.

Cencop Tumn 2 He Menee 1 mT., oOecrneunBaeT
BO3MOKHOCTh PETUCTPAIIMK CUTHAIA
dotomneruzmorpammsl (DI onTrueckum
yTEM, 32 CUET U3MEHEHUS OTPAKEHHOTO OT
KPOBEHOCHBIX COCYJIOB CBETa, 00BEM KOTOPHIX
U3MEHSIETCS IO BO3IEMCTBUEM MYJIbCOBOU
BOJTHBL. CEHCOP JI0JKEH OBITh 0OecrieyeH
BO3MOKHOCTBIO KPETUICHUS K MOIyIICUKE
najnblia YeJoBeKa.

Cencop Tum 3 He Menee 1 mit., obecieunBaeT
BO3MOKHOCTh: PETUCTPAILIMK CUTHAJIA
anekTpokapauorpammel (OKI') He HHBa3UBHBIM
CIIocodom;

perucrpanuu I, II u 11l orBenennit;
MOJIKJIFOYEHHSI DJIEKTPOIOB K CEHCOPY C
MIOMOIUIBIO COCIMHUTENBHBIX MPOBOOB,




ob6opynoBanHbix TouchProof pazsemamu.
Cencop Tum 4 He meHee 1 mIT. obecrieunBaeT
BO3MOXHOCTbh: PETUCTPALIMK CUTHAJIA KOKHO-
ranpBanndeckoi peakuuu (KI'P), perucrpanms
KOTOPOT'O OCYILECTBISIETCS HAa MOCTOSTHHOM
TOKE; MOJIKJIFOYEHHUS K TEIy YEJIOBEKa C
MIOMOIIBIO CYXUX 3JIEKTPOJIOB, MOJKIIOUCHUE
KOTOPBIX K CEHCOPY OCYIIECTBIISETCS C
nomMotisto TouchProof pazbemos.

Cencop Tumn 5 ve Menee 1 mT., oOecrneunBaeT
BO3MOYKHOCTh: PETUCTpAIIMU CUTHAJIA
ANEKTpUUYECKON akTUBHOCTH Mo3ra (D3I') ¢
MTOMOIIBI0 CYXHUX HEMHBA3UBHBIX JIEKTPOJIOB;
perucTpanuu dIeKTPUIEeCKON aKTUBHOCTH
Pa3HBIX J0JIEW MO3ra; MOAKIOUCHHUS
AIEKTPOAOB K CEHCOPY C MOMOILBIO
COEIMHUTEIBHBIX MMPOBOJIOB, 000PYIOBAaHHBIX
TouchProof pazbemamu; 3akperieHus
AIEKTPOAOB HA TOBEPXHOCTH T'OJIOBBI.

Cencop Tum 6 He Menee 1 mT., oOecreunBaeT
BO3MOKHOCTh: PETUCTPAILIMK CUTHAJIA
kose0anus rpyiHoi kiaetku (Cencop
JIBIXaHUS ); OTPEICIICHUS YaCTOThI JbIXaHMUS.
YerpoiicTBo Ju1s cOopa JaHHBIX OT CEHCOPOB U
nepeayu Ha epCOHATBHBIN KOMITBIOTEP
obecrnieynBaeT BO3MOKHOCTh COOpa IAaHHBIX OT
MOJKJIIOUYCHHBIX K HEMY CEHCOPOB U OTIIPABKY
noJiydeHHbIX JaHHbix Ha [IK. [Toakmrouenue




uentpanbHoro moayis k IIK ¢ momomnisio USB-
kabens. LleHTpanbHBIN MOy Ih UMEET HE MEHEE
1 mt.: ranpBaHYecKyro uzossiuio ot I1K.
[leHTpanbHBIA MOTYJIb OOECIICUUBAET
BO3MOKHOCTh OJTHOBPEMEHHOTO TTOAKIIOUCHHS
BILTOTH 710 4 ceHcopoB. Kaxk bl U3 BX0OJI0B
IleHTpanmbHOTO MOYJISl UMEET raJiIbBAHUYECKYIO
30O (0OecIIeueHrne MeKKaHATbHOU
rajgbBaHn4ecKoi uzossnun). [lonknrouenue
ceHcopoB k LleHTpasibHOMY MOJTYIIO
OCYILIECTBIISIETCS C MOMOIIBIO
CIICIIMATIM3UPOBAHHBIX pazbeMoB Tua LEMO,
00€eCreynBaOIMX MPaBUIBHOCTD
MOJKIIIOUCHUS pa3beMa U CHUKAIOIINX PUCK
CIIy4ailHOTO KacaHHS Pa3beMOB
TOKOIIPOBOAIINX YaCTeH, a TaKKe
00€eCIeunBaOIINX 3aMUTY OT
HECaHKIIMOHUPOBAHHOTO TOIKIIOUYEHHUS K
IIPOM3BOJILHBIM YCTPOMCTBAM.

Monaynas "Knonka" He menee 1 mirt.,
obecrieynBaeT BO3MOXKHOCTh: Pa3METKH
PETHCTPUPYEMBIX CUTHAJIOB M OTMEUYATh HE
MEHEee 3-X pa3IMYHbIX KaTErOPUU COCTOSIHUM.
YcrpoiicTBo, BXoAsIIEE B COCTaB JIabopaTopuu,
JIOJDKHO 00ecrieynBaTh BO3MOXKHOCTD
perucTpanuy apTepuaibHOTO JaBJICHHUS.
[Iporpammuoe obecneuenue (naiee - [10).
JloJoKHO 00ecnieuynBaTh BU3YAIH3AIIUIO 1




00pabOTKy PErUCTPUPYEMBIX CUTHAJIOB.
['maBHOE OKHO TIPOTPAMMBI JOJIKHO COCTOSITh
U3 BKJIQJIOK, KaX/1asd U3 KOTOPBIX CONEPKUT
Habop rpaduKoB, HEOOXOIUMBIX JIJISI
oToOpaxkeHus TpedyeMoi nHpopmaruu.
JloymkHa UMEThCS BKJIaJIKa JJIst
OJIHOBPEMEHHOT'O IPOCMOTPA CUTHAJa CO BCEX
CEHCOPOB, OJIHOBPEMEHHO MOJKIIFOUEHHBIX K
[lenTpanbHOMY MOAYJIIO.

JT10 o0ecreynBaeT BO3MOKHOCTh
MHOTOKaHAJIBHOTO (MoJUurpaduuecKkoro)
pexuma paboThl yCTPOUCTBA.

Takxe T0KHBI UMETHCS BKIIAJIKU J1JIS
BHU3yaJU3alMy CUTHAIOB OT ceHCOpoB OMI',
OIII", OKTI', KI'P, 93I', ceHcopa pIxaHus,
KHOIIKH; a TaKXe MPOU3BOIHBIX IPaPUKOB, HA
KOTOPBIX BU3YyIU3UPYIOTCS CICIUPUIHBIC IS
TOTO WJIM MHOTO CUTHAJIA BEIMYUHBI.

ITO nomxHO naBaTh BO3MOXHOCTh
BU3YaJIU3AINHU U 00paOOTKN PETUCTPUPYEMBIX
CUTHAJIOB, & UMEHHO:

- OMI': Bu3yanu3zauusi curtana, CekTp
CUTHAJIa, aMILIUTYTHBII TPUTTEP

- OIII': Bu3yanmu3anus CUrHaia, Crekrpa
CUTHAaJa, TaXorpaMMsbl, Tpaduk mysbca

- OKT': Bu3yanu3anuus cCurHajia, TaxorpaMmbi,
rpaduk mynbca

- KI'P: Buzyanuzanus curHaia




- O0I': Bu3yanu3auus curHania, CreKTp
CUTHAJIa, aMIUIUTY/ 2 alb(a-puT™Ma, aMILIUTy1a
oeTa-puTMma.

- CeHCop AbIXaHUs: BU3yalll3allisi CUTHAIA,

- Knomnka: Bu3yanuzainusi curHana pa3MeTKu
I1O noKHO UMETH BO3MOKHOCTD
KacToMu3aluu 1 Hactpouiku 110 ns

3¢ pexTuBHOrO 0TOOpaKeHUs TPa(UKOB:
HACTpOMKa IBeTa, BEIOOP MapaMeTpoB s
aHanu3a, BBIOOp 0TOOpaxaeMbIX rpaduKoB,
MacmTabupoBanue rpadgukos. 1O gomxHO
MMETh BO3MOKHOCTbH 3aIlUCH U
BOCITPOU3BEJICHUSI PETUCTPUPYEMBIX CUTHAJIOB.
B03MO0XHOCTh HACTPOMKH MAPAMETPOB
buIbTpalMK CUTHAA C TIOMOIIIBIO QUITBTPA
HIDKHUX 4acToT, (PMIbTPA BBICOKUX YaCTOT,
M0JIOCOBOTO (PMIIBTPA, PEKEKTOPHOTO (QUIIBTPA.
C nenpro ynoOCTBa aHaIM3a CUTHAJIA, JOJDKHA
UMETHCS BO3MOKHOCTD 3aIHCH
PETUCTPUPYEMBIX CUTHAJIOB B (haili, ¢
MOCJIEAYIOLIEN BO3MOKHOCTBIO UX
MOCJIEYIOIIEr0 BOCIPOU3BEACHUS B JaHHOM
[1O (uMuUTHPYS pErUCTpaLIMIO CUTHAJIA B
pEeXKUME PEeaTbHOTO BPEMEHN ).

B cocrage: MeToguueckue MaTeprabl s
yuuTesns U 00y4arouxcs, ONucaHue
MOJIKJIFOYEHHS] CEHCOPOB JIA00paTOpHH,
MHCTPYKLMU 10 ucrnonb3oBanuio 110, onucanne




1a00paTOPHBIX U MTPAKTUYECKUX PadoT,
KOTOPOE B TOM YHUCJIC COJICPIKUT
NPE3CHTAMOHHBIC MAaTCPUAITHI.
YnakoBka/kopoOka J1abopaTopuu 10JKHA
obecrnieunBaTh y100HOE XpaHEHHE U COJIEPKATh
MOJ/ICKA3KH JJI PACIOJIOKEHUSI CEHCOPOB U
YCTPOMCTB JabopaTopuu AJi yA00HOTO
WCITOJTB30BAHUS MTPETIOIaBATEIIIMU U
00y4JarommumMucs.

TexHonoruueckas HAIIPaBJICHHOCTb

Koncynbrantlimtoc: mpumeyanue.
Hywmepartiusi myHKTOB 1aHa B COOTBETCTBUU C OPUITUATBHBIM TEKCTOM JTJOKYMEHTA.

OO6pa3zoBartesibHbBI
1 KOHCTPYKTOP
JUTSl IPAKTUKA

9. |6mouHorO
IPOrpaMMHUPOBAH
Ul C KOMILJIEKTOM
JaTYUKOB

PoGoroTexunueckuii HaOOp NpeHa3HAYEH IS
M3Y4YEHHS] OCHOB POOOTOTEXHUKH, JETaJIeH,
y3JI0B U MEXAaHU3MOB, HEOOXOAUMBIX JIJIsI
CO3JaHusl pOOOTOTEXHUYECKUX YCTPOUCTB.
Habop npencrasisier co60if KOMITJIEKT
CTPYKTYPHBIX DJICMEHTOB, COCTMHUTEIIbHBIX
AJIEMEHTOB U 3JIEKTPOTEXHUYECKUX
KOMIIOHEHTOB.

Ha6op mo3BomsieT codupats (u
MIPOTPaMMHUPOBATh COOMPAEMBbIC MOJIEIH ), U3
3JIEMEHTOB BXO/JIAIIUX B €70 COCTaB, MOJEIH
MEXaTPOHHBIX U POOOTOTEXHUIECKUX
YCTPONCTB ¢ aBTOMATU3UPOBAHHBIM

1 mrr.
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YIIPaBJICHUEM, B TOM YKCJIE HA KOJIECHOM X0y,
a TaK K€ KOHCTPYKIM, OCHOBAHHBIX Ha
UCIIOJIb30BAaHUU Tiepeiay (B TOM YHUCIIe
YEpBSYHBIX M 3yOUaThIX), a TaK K€ PHIUATOB.
CBETOJIMOAHBIN MaTPUYHBIM TUCTUICH ¢ Oemoit
MOJICBETKOM Ha KOHTPOJLIEPE

KonuyecTBO mopTOB BBO/1a/BBIBO/IA HA
KOHTpOJUIEpE HE MEHee 6

KonnuecTBo KHOMIOK HE MeHee 4

OO011ee KOJIMYECTBO 3JIEMEHTOB: HE MeHee 520
IIT., B TOM YHCJIE:

1) mporpammupyemslii OJIOK yIpaBieHUS,
KOTOPBIN MOXKET paboTaTh aBTOHOMHO U B
MTOTOKOBOM PEXKUME;

2) cepBOMOTOPBI

3) JaT4YMK CUITBI

4) MaTYNK PacCTOSHUS

5) naT4uk 1BeTa

6) akKyMyJsiTOpHas 0aTapes

7) [1nacTUKOBBIE CTPYKTYPHBIE JIIEMEHTHI,
BKJTFOYas IepPOpUPOBAHHBIC AIIEMEHTHI: OaJIKH,
KyOWKH, OCH U BaJIbl, COSIMHUTEIIbHBIC
AJIEMEHTHI K OCSM, IIECTEPHH,
npeAHa3HAYCHHBIC JJIs CO3/IaHUSI YEPBIYHBIX U
3y0OuaThIX Mepenay, COeAMHUTEIbHbBIE U
KPETIeKHBIC DJIEMEHTHI;

7) IIporpammHoe oOecrieyeHne, UCHOIb3yEeEMOE
JUTSL TPOTPaMMMPOBAHUST COOMPAEMBIX




POOOTOTEXHUYECKUX MOJIEIIEN U YCTPOMCTB,
JNOCTYIIHO JUIsl CKauMBaHMs U3 ceth MaTepHer

10.

OO6pa3zoBaTeNbHBI
it Habop 1o
MEXaHUKe,
MEXaTPOHUKE U
pOOOTOTEXHUKE

KoMmuiexT nist u3yueHust OCHOB 3JIEKTPOHUKH U
POOOTOTEXHUKHU

HaGop nomxeH ObITh IpeIHA3HAYEH IS
MPOBEJCHUS YUEOHBIX 3aHATUN TIO AIEKTPOHUKE
¥ CXEMOTEXHUKE C IENIbI0 U3yUYeHHUs Hanbosee
pacnpoCTpaHEHHOW JIEMEHTHOM 0a3bl,
OPUMEHSEMOM JIJIs1 MH)KEHEPHO-TEXHUYECKOTO
TBOPUYECTBA YYaIIUXCS U Pa3pabOTKH yUEOHBIX
mojenen po6otoB. HaGop nomkeH mo3BOISThH
y4JalyMMcs Ha MPaKTUKE OCBOUTHh OCHOBHBIE
TEXHOJIOTUU MTPOCKTUPOBAHUS
POOOTOTEXHUYECKUX KOMILJIEKCOB Ha MMPUMEPE
y4eOHBIX MOJIENIel pOOOTOB, a TAK)KE U3YUIHUTh
OCHOBHBIC TEXHHUUYECKHE PEIICHUS B 0071acTH
KHMOEPHETUYECKUX U BCTPAUBACMBIX CHCTEM.
B cocraB KoMILIEKTa TOJKEH BXOAUTH HA00p
KOHCTPYKTHBHBIX JIEMEHTOB JIJIsl COOPKHU
MakeTa MaHUMYJSITUOHHOTO pOO0Ta, KOMITJIEKT
METaJUTMYECKNX KOHCTPYKTUBHBIX 2JIEMEHTOB
JU1sl COOpKH MakeTa MOOMIIBHOTO poOOoTa U T.I1.
B cocraB kommiekTa BXOuT HAOOP
AIIEKTPOHHBIX KOMIIOHEHTOB JJIsl H3y4YCHHUS
OCHOB 3JIEKTPOHUKH U CXEMOTEXHHKH, a TAKKE
KOMIUJIEKT MMPUBOJOB U TATYMKOB PA3TUIHOTO
THUTIA JJ1 pa3pabOTKH pOOOTOTEXHUYECKUX

1 .

1 .




KOMILJIEKCOB.

B cocTaB koMILIEKTa JOKHO BXOAUTH: MOTOPBI
C DHKOJIEPOM - HE MEHEE 2 T, CEPBONPUBO]L
OOJBIION - HE MeHee 4 1T, CEpPBOIIPUBOJ
MaJiblil - He MeHee 2 1T, UHppaKpacHbIN
JATYUK - HE MEHEE 3 1T, YJIbTPa3BYKOBOM
JATYUK - HE MEHee 3 IIT, JaTYUK TEMIEPATyPhl
- He MeHee | 1T, JaTYUK OCBEIIEHHOCTH - HE
MeHee | T, Habop ATEKTPOHHBIX KOMIIOHEHTOB
(pe3ucTophl, KOHJIEHCATOPHI, CBETOIUObI
Pa3IMYHOr0 HOMUHAJIA), KOMIUIEKT POBO/IOB
11t 0€CIaeyHoro NPOTOTUIIMPOBAHNUS, TIJ1aTa
OecriaeqHoro MPOTOTUITUPOBAHMS,
AKKyMYJISITOP U 3apsiAHOE YCTPOMCTBO.

B coctaB koMILIeKTa JOJKEH BXOUTh
pOrpaMMHPYEMbI KOHTPOJLIED,
nporpaMmmupyemMbiii B cpene Arduino IDE unu
aHAJIOTUYHBIX CBOOOIHO PACIPOCTPaHIEMbIX
cpenax paspadotku. [Iporpammupyemsbrit
KOHTPOJUIEP JOJKEH 00J1a1aTh MOPTaMH JIJIs
MOJKITIOUCHUS ITU(DPOBHIX U aHAJIOTOBBIX
ycTpoiicTB, uatepdeiicamu TTL, USART, 12C,
SPI, Ethernet, Bluetooth niau WiFi.

B cocraB koMIuieKTa TOJKEH BXOAUTh MOJTYJIb
TEXHUYECKOT0 3pEHUs, MPECTaBISIOMINUN
co0O0l BBIYUCIUTEIBLHOE YCTPOUCTBO CO
BCTPOEHHBIM MUKPOIIPOLIECCOPOM (KOJI-BO sIIEp
- He MeHee 4 1T, yacToTa siapa He MeHee 1.2




I'Ta, o6sem O3V - He meHee 512 MO, 00beM
BCTPOEHHOM MaMsTH - He MeHee 8 1°0),
UHTErPUPOBAHHOM KaMepoil (MaKCUMaIbHOE
pa3pelIeHue BUICONOTOKA, IEPEAABAEMOrO IO
untepdeiicy USB - He menee 2592 x 1944 en.)
Y ONITUYECKOU cucteMon. Moayib
TEXHUYECKOTO 3pEHUS JOHKEH 001a1aTh
COBMECTUMOCTBIO C pa3TMYHBIMHU
MPOTPAMMHUPYEMBIMH KOHTPOJIJIEpAMU C
nomoibio uHTepdeiicos - TTL, UART, 12C,
SPI, Ethernet. Mogynp TEXHUUECKOTO 3pEHUS
JIOJDKEH UMETh BCTPOEHHOE MTPOTPAMMHOE
obecrieueHre Ha OCHOBE ONEPallMOHHOMN
cucteMbl Linux, Mo3BOJISIIONIEE OCYIIECTBISATh
HACTPOWKY CHCTEMbI MAIIIMHHOTO 00y4YeHUs
IIapaMeTPOB HEUPOHHBIX CETEU IS
oOHapyKeHUsI 00BEKTOB, ONPECICHUS UX
napaMeTpoB U JajdbHEHIIeH UIeHTH(UKAIUH.
Kowmrmnekt nomken obecrneunBarh
BO3MOXHOCTh U3y4YE€HHUsI OCHOB pa3paboTKu
POTrPaMMHBIX U aIllapaTHBIX KOMILIEKCOB
WHXXEHEPHBIX CUCTEM, pelieHuid B chepe
"NHTepHeT Benen'", a Takke penieHui B
00J1aCTH pOOOTOTEXHUKH, UICKYCCTBEHHOTO
WHTEJJICKTa U MAIlIMHHOTO O0Yy4YeHUs.

11.

YeroeipexoceBou
y4eOHbII poOOT-

VY4eOHbIN POOOT-MAaHHUMYJISATOP MIPEAHA3HAYCH
IS OCBOCHUSI 00YJaIOIIMMHUCS OCHOB

1 mrr.
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MaHHUIYJATOP C | pOOOTOTEXHUKH, JJIsl TOATOTOBKHU

MOIYJIbHBIMU oOy4Jaroumxcsi K BHEIPEHUIO U TIOCIEAYIOIIEMY
CMEHHBIMU UCIIOJIb30BAHUIO POOOTOB B POMBIIILIEHHOM
HacaJKaMu IPOU3BOJICTBE.
KonuyecTBo oceit po6oTa MaHUMIYJISATOPA -
YEThIpE.

IIepemenieHue MTHCTPYMEHTA B IIPOCTPAHCTBE
10 TPEM OCSIM JOJKHO YIPABISITHCS IIATOBBIMU
asurarensiMu. HampspkeHne muTaHus maroBbIX
nBurareiei He 6osee 12 B.

CepBoaBuraTenb 4€TBEPTON OCH JOJKEH
o0ecreynBaTh MOBOPOT UHCTPYMEHTA.

VYT0J1 N0OBOpOTa MAaHUMYJIATOPA HA OCHOBAaHUU
BOKPYT BEPTUKAIbHOU ocHu HE MeHee 180
I'palyCoB.

Jlii onpeziesieHus OJI0KEHUSI MaHUITYJISITOpa
pU MOBOPOTE BOKPYT BEPTUKAJIBHOM OCH
JOJDKEH MCIOJIb30BaThCS SHKOAEP.

VY01 noBopoTa 3aiHETO IJIeya MaHUIYJISTOpa
He MeHee 90 rpaaycoB.

VYTroJa noBopoTa nepeHero mnieya
MaHumnyJisatopa He MeHee 100 rpamycos.

Jist onipesiesieHrs MOJ0KEHUs 3aIHETO U
NEPEeIHEro MiIeY MAaHUIYJIATOpa JI0JKEH
UCIOJI30BAThCS TUPOCKOI. YTOJ MOBOPOTA IO
yeTBepToil ocu He MeHee 180 rpamycos.
JlosmxHa ObITh BOBMOXHOCThH OCHAILEHUS
CMEHHBIMHU HacaJKamH (Halpumep, epKareib




KapaHjaiia win ¢aoMactepa, Iprucocka ¢
CEpBOJIBUTaTENIEM, MEXaHHUUECKOE 3aXBaTHOE
YCTPONCTBO C CEPBOJBUTATENIEM, YCTPOUCTBO
JUTSI JTA3€pHOM TPABUPOBKH UITU YCTPOMCTBO TSt
3D-nieyatn).

JlomxHa OBITh BOBMOXKHOCTH MOJIKIIIOUECHUS
JOTIOJIHUTENIbHBIX YCTPOUCTB (HAIIpuMep,
TpaHCIoOpTepa, peibca i epeMenieHus
poboTa, MmyabTa yIpaBieHUs TUIA IKONUCTUK,
KaMephbl MAIlIMHHOTO 3PEHMUS, ONITHYECKOTO
JTaT4YUKa, MOJTYJIsl OECIIPOBOIHOTO JOCTYIIA.
PoGoT-MaHuUMyasTOp 10KEH 00eceunBaTh
MepeMeIleHUE HACaKU B IPOCTPAHCTBE,
AKTUBALIMIO HACAJIKH, BOBMOXKHOCTD IMOJTYyUYCHUS
CUTHAJIOB OT KaMepbl U JaTYMKOB,
BO3MOKHOCTb YIIPABJICHUS JOMOIHUTEIbHBIMU
YCTPOWCTBaMH.

Marepuan kopiyca - amroMuHui. Juamerp
paboueii 30HbI (0€3 yueTa HaBECHOTO
MHCTPYMEHTA U YEeTBEPTOM ocu) HE MeHee 320
mM. UnTepdeiic noakmouenus - USB.
J10J>KeH UMETh BO3MOXKHOCTh aBTOHOMHOM
pabOThI ¥ BHEIITHETO YIIPABJICHHUS.
VYnpapisitouyuii KOHTPOJUIEP TOJKEH ObITh
COBMECTHM cO cpejioit Arduino.
VYnpapisitouyii KOHTPOJIIEP COBMECTUM CO
cpenoii mporpammupoBanust Scratch, u sI3pIKOM
nporpammupoBanus C.




JloikeH oOecrieuyrnBaTh TOBOPOT IO MEPBBIM
TPEM OCSIM B 33JIaHHBIN yTOJI U Ha 3alaHHbIN
yIoJI, IOBOPOT IO YETBEPTON OCH HA 3aJIaHHBII
yroJj, IBU>KEHUE B KOOpAUHATHI X, Y, Z,
MepEeMENIECHUE Ha 3aIJaHHOE PACCTOSTHUE 110
KoopauHaraMm X, Y, Z, nepenady JaHHbIX O
TEKYILEM IOJIOKCHUH YTIIOB, IIepeaavy JaHHBIX
0 TEKYIINX KOOPJAMHATAX HHCTPYMEHTA.
JlomKeH NoaaepKUBaTh MEPEMEILICHUE B
JIEKapTOBBIX KOOPAMHATAX U YTIilax IMOBOPOTA
0CeM, C 3aJaHHON CKOPOCTBIO U YCKOPEHUEM.
Turel nepeMeeHnii B 1€KapTOBbIX
KOOpJIMHATAaX: JBUKEHUE MO TPACKTOPHUH,
JIBUKEHUE TI0 IPSIMOU MEXIY ABYMSI TOUKAMH,
NepenphIriBaHUE U3 TOYKH U TOUYKY (ITIEpEHOC
00BeKTA).

12.

OO6pa3zoBarteybHbBI
i Habop ns
U3YUYCHUS
MHOTOKOMITOHEHT
HBIX
POOOTOTEXHUYECK
WX CUCTEM U
MaHUIYJISITUOHH
BIX POOOTOB

OO6pazoBaTebHBIN KOMIUIEKT JI0JKEH ObITh
MpeIHA3HAYEH ISl U3YyUYCHUS
POOOTOTEXHUYECKUX TEXHOJOTUM, OCHOB
UH(OPMAITMOHHBIX TEXHOJIOTHI M TEXHOJIOTUH
MIPOMBIIICHHOW aBTOMAaTU3all1uH, a TAaKXKe
TE€XHOJIOTUN MPOTOTUIUPOBAHUS U
aJIUTUBHOTI'O IPOU3BOJICTBA.

B cocraB koMmIuiekTa 10JKHO BXOJIUTD:

1) aTeniekTyanbHbIil CEPBOMOAYJIb C
MHTETPUPOBAHHOW CUCTEMOU YNPABJICHHUS,
MO3BOJIAIOIIEH 00bEIUHATH CEPBOMOYJIU JIPYT

1 mrr.
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C IPYyTOM TIO TOCTIEA0BATEILHOMY HHTEp(DEHCy
- He MEHEee 6 IIIT;

2) PoboToTexHUYECKHil KOHTPOJLIEP
MOJIYJIbHOTO THIIA, MPEACTABISIONUN cO00M
OJTHOIUIATHBIA MUKPOKOMITBIOTED C
orieparmoHHOM cucteMon Linux,
00BEIMHEHHBIN ¢ nepudepuitHBIM
KOHTPOJUIEPOM C TMTOMOIIBIO TIATHI
pacupenus. POO0TOoTeXHUUECKUI KOHTPOJLIEP
JOJKEH YJIOBJIETBOPSATH TEXHUUYECKUM
XapaKTePUCTUKAM: KOJI-BO siZIEp BCTPOCHHOTO
MUKPOKOMIIbIOTEpA - HE MeHee 4, TaKTOBast
yacToTa sijapa - He menee 1,2 I'T, o6sem O3V -
He MeHee 512 MO, nanuune unrepdeiicos - SPI,
12C, 12S, TTL, UART, PWM, nudpoBbie u
aHaJIOTOBBIE MOPTHI 7151 MOAKIIFOUEHUS
BHEIITHUX YCTPOUCTB, a Takxke WiFi umu
Bluetooth nist koMMyHUKaIMK O BHEITHUMU
ycTpoiicTBaMH. POOOTOTEXHUYCCKHIA
KOHTPOJUIEP JOJKEH 00ecreynBaTh
BO3MOKHOCTh MPOrPAMMHUPOBAHHUSI C TTIOMOIIBIO
cpeacts s36ik0B C/C++, Python u cBo60aHO
pactipoctpansiemoit cpeasl Arduino IDE, a
TaK)Xe YNPaBJICHUS MOJIEIIMU
POOOTOTEXHUYECKUX CUCTEM C IMTOMOIIIBIO CPEJIbI
ROS.

3) BoruncinurenbHbIil MOIyJIb CO BCTPOCHHBIM
MUKPOKOHTPOJIJIEPOM - HE MeHee | mmiT.




BrraucnutenbHbIi MOy TOJDKEH 0071a1aTh
BCTPOCHHBIMU LIU(PPOBBIMU TIOPTAMU - HE MEHEE
12 T 1 aHaTOrOBBIMU MOPTAMU - HE MeHee 12
IT. BEIYMCANTENBHBIN MOAYJIIb JOJKEH
o0JyaaTh BCTPOEHHBIM MOJTYJIEM
oecrpoBoiHOM cBs3u THNa Bluetooth u WiFi
JUISL CO3JJaHUs annapaTHO-IPOrpaMMHBIX
pereHuil 1 "yMHbIX/CMapT"-yCTPOUCTB JJIst
pa3paboTku pemenuii "MHTEpHET Bemwen".
BrruncnurenbHbId MO T0KEH 00J1a1aTh
COBMECTUMOCTBIO € TepUEepUITHBIMU IIIATAMU
Uit mojkJroueHus K cetu Ethernet u
ITOJKJIFOUECHUS BHEIIHEN CUIIOBOM HArpy3KHU.

4) Monaynb TEXHUYECKOTO 3pEHHUS,
PEACTABIISIONINI COO0H YCTPOMCTBO Ha Oa3e
BBIYHCIINTEILHOTO MUKPOKOHTPOJIIEpA U
MHTETPUPOBAHHON KaMephl, o0ecreunBarolee
pacro3HaBaHKe MPOCTEHINX N300pAKEHUN Ha
MOJIYJIC 32 CYET COOCTBEHHBIX
BBIYHCIINTEIBHBIX BOBMOYKHOCTEM - HE MeHee |
IIT;
Moaynb TEXHUUECKOTO 3pEHHSI T0JKEH
o0ecreynBaTh BO3MOKHOCTh OCYLIECTBIISATh
HACTPOMKY IKCIO3UIMH, OanaHca 6emoro, HSV
COCTAaBJISIFOLIUX, MJIOMIAU OOHAPYKUBAEMOU
00J1aCTH N300paXKeHUs, OKPYTIOCTU
oOHapy>KruBaeMoU 00J1aCTH U300pAKEHMUS,
MOJIOKEHUE OOHAPYKUBAEMBIX 00JacCTel




OTHOCHUTEJILHO JIPYT JIpyTa
Moaynb TEXHUUECKOTO 3pEHHS T0JKEH UMETh
BcTpoeHHble natepdeiicer - SPI, UART, 12C
i TTL st KoMMyHUKaIuu JpyT ¢ ApyromM
WIM BHEIIHUMH YCTPOMCTBAMHU.

5) KoMIieKT KOHCTPYKTUBHBIX 2JIEMEHTOB U3
MeTasia Juisi COOPKU MOJIETTH MaHUITYJISTOPOB -
HE MeHee | 1mT;

6) KoMIuiekT 31eMeHTOB i1 COOpKH
BaKyyMHOTO 3axBaTa - HEe MeHee | mmiT.
OO6pa3zoBaTenbHbIA POOOTOTEXHUUECKUN
KOMIUIEKT JIOJDKEH COJIepkKaTh Ha0op
OMOMOTEK TPEXMEPHBIX MOJIEIECH ISt
MPOTOTUIUPOBAHUS MOJIeTIE MOOUIBHBIX U
MaHUITYJISIITAOHHBIX POOOTOB PA3IMYHOTO THUIIA.
B coctaB KoMIIeKTa JOJKHBI BXOAUTh
UHCTPYKLHMH U METOIMYECKUE YKA3aHUS IO
pa3paboTKe TPEXMEPHBIX MOJICIICH MOOUIIbHBIX
poOOTOB, MAHUMYJISIIIUOHHBIX POOOTOB C
Pa3TUYHBIMK TUITAMHU KHHEMATUKH (yTJIOBas
KMHEMATHKa, TJI0CKO-MIapaijiebHast
KHHEMaTHKa, JenbTa-kuHeMatuka, SCARA nnu
phlUaKHas KWHEMaTHKa, iatdopma CtroapTta u
T.IL.).

OO6pazoBaTenbHbIA POOOTOTEXHUYECKUN
KOMIUIEKT JOJDKEH COAep KaTh HHCTPYKIIMH TI0
IPOEKTUPOBAHUIO POOOTOB, MHCTPYKIIMHU U
METOJIMKH OCYILECTBICHUSI NHKEHEPHBIX




pacyeToB MPHU MPOCKTUPOBAHUU (PaACUETHI
Harpy3kd ¥ MOMEHTOB, pacueT MOIIIHOCTH
IIPUBOJIOB, pacyeT mapamMeTpOB KUHEMATHUKHU U
T.I1.), FHCTPYKIIMHU T10 pa3pabOTKe CUCTEM
yIpaBieHUs U MPOrPaMMHOTO 0O0ecrieueHus s
yIpaBJeHUus poOOTaMH, HHCTPYKIIUH U
METOUKH 10 pa3pabOTKEe CUCTEM yIIPaBICHUS C
AJIEMEHTAMH UCKYCCTBEHHOI'O UHTEIJICKTa U
MAITMHHOTO 00YyYCHHUS.

KomneroTepHoe 060pyioBanme

13.

HoyTtOyx

®opM-(hakTop: HOYTOYK;

JKecTkasi, HeOTKIIIOUaeMasi KJlaBuarTypa:
HaJIN4HUE;

Pycckas packiaaka KjaaBUaTyphl: HAJTUYKE,
JlnaroHainb 3KpaHa: He MeHee 15,6 nrolMOoB;
Pazpemienue skpana: ne menee 1920 x 1080
MMKCEJIeH;

KonuuectBo siaep npoueccopa: HE MeHee 4;
KonuuecTBO MOTOKOB: HE MEHee &;

ba3oBas TakToBas yactora mpoieccopa: He
Menee 1 I'T;

MaxkcumarnbHasi TAKTOBasi 4aCTOTa MPOoIeccopa:
He meHee 2,5 I'T;

Kamr-mamsite nporneccopa: He Menee 6 MOaiir;
OObeM yCcTaHOBJIEHHOM ONepaTUBHOMN MaMsITH:
He MeHee 8 ['0aiT;

O0bem noAep)KUBACMON OTIEPATHBHON MAMSITH
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(111 BO3MOXKHOCTH paclIupeHusi): He MeHee 24
I'GaiiT;

O6bveM Hakonutenst SSD: He menee 240 I'6aiT;
Bpemst aBTOHOMHO# paboThI OT OaTapeu: He
MEHee 6 4acoB;

Bec HoyTOyKa ¢ yCTaHOBJIIEHHBIM
aKKyMyJisiTopoM: He 6onee 1,8 kr;

Buemnnii unrepgeric USB cTtanmgapta He HUXe
3.0: He MeHee TpeX CBOOOHBIX;

Buemnnii unrepderic LAN (ucnosib3oBaHue
MEPEXOIHUKOB HE MPETyCMOTPEHO): HATMYHKE;
Hanuuue monyneit u uatepdericon
(ucrob30BaHUE IEPEXOTHUKOB HE
npeaycMotpeno): VGA, HDMI;
becnipoBonnas cBs3p Wi-Fi: Hanuume ¢
noaaepxkkoit cranaapra IEEE 802.11n ninun
COBPEMEHHEE;

Web-kamepa: Hajguuue,

Manunyngarop "Mblllib": HAIMYHKE,
[IpenycTaHoBIE€HHAS ONEpPALIMOHHAS CUCTEMA C
rpaduyeCcKUM MOJIH30BaATEIILCKUM
uHTepPeiicom, odecnieunBaroias padboTy
pacrpocTpaHEHHBIX 00pa30BaTEIbHBIX U
00I1IeCUCTEMHBIX MPUJIOKEHUN: HATMYHE.

14.

Tenexxka -
XpaHWINILE
HOYTOYKOB

THII KOpITyCa: METaJl,
BO3MOKHOCTb 0€30IaCHOTr0 3alUILEHHOIO
3aMKOM XpaHEHHUs HOYTOYKOB: HAaJU4HE;
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BO3MOKHOCTb 3apsAKU HOYTOYKOB: HAJIUYHE,
NOJJIeP>KKa HOYTOYKOB M3 KOMILJIEKTA
MOCTaBKH;

Hanuuue poyrepa Wi-Fi crannapra 802.11n
WK cOBpeMeHHee: | 1miT.

HOJJep’Ka HOYTOYKOB U3 KOMIUIEKTa
MOCTAaBKH;

KOJIMYECTBO HOYTOYKOB: OT 6 IITYK, NOJJEPKKA
HOYTOYKOB U3 KOMILIEKTA MOCTABKHU;
Hamnpsoxenne nuranus: 220 B\50 I'n;
[Torpebnsiemast MOIIHOCTH, BT (Makcumym):
2500;

[ToTpebnsiemsrit Tok, A (Makcumym): 12;
JInrHa mIHypa dJIEKTPONUTAHUS: OT 2,5 METpa;
3aiuTa OT nepeHanpsKeHus, KOPOTKOTO
3aMBbIKaHUS: HAJTUYUE;

Koneca i1 nepeaBukeHus: ¢ TOpPMO30M:
HaJIN4ue.




