OBOPYAOBAHUA, PACXOJAHBIX MATEPHUAJIOB, CPEACTB OBYYEHUA U BOCIIMTAHUA J1A CO3JAHUSA 1
OBECIHEYEHUA ®YHKIIMOHUPOBAHUSA IEHTPOB OEPA3BOBAHUS ECTECTBEHHO-HAYYHOU U
TEXHOJIOT MYECKOM HAITPABJIEHHOCTEM «TOUKA POCTA» B OBIIIEOBPA3OBATEJIbHBIX OPTAHU3AIIUSIX,

CTAHJAPTHBIN KOMILJIEKT

PACITIOJIOKEHHBIX B CEJIbCKOM MECTHOCTH U MAJIBIX TOPOJIAX

TABJIULIA Nel

KosnuecTBO eqmHAI

KoaunuecTBO eqMHUI A5

JIH
. 0011e00pa3oBaTeIbHBIX
HaumenoBan 06[[[906pa3OBaTe.]'ILHLl o
Ne Kparkue npumepHbie TeXHHYeCKHE . OpraHu3aluH,
ue X opraHm3anuu, He
XapaKTEePUCTUKH ABJAIOIIHUXCH
o0opynoBaH SIBJISIIO LU XCS
MAaJOKOMILIICKTHBIMH, €1.
us MaJOKOMIIJICKTHBIMH,
HU3M.
(918
H3M
EcTecTBeHHOHAy4YHAasi HAIPABJICHHOCTH
1. | OO6mee obopynoBanue (puznka, xXumus, OMOJI0THs1)
[{udposoit gaTynk
anekTpornpooarocTy [{udpoBoit
natyuk pH
[{u¢poBoit AaTYNK TOT0KEHUS
[{udposoit gaTynk
[Tudposast TEMIIEPATYypPBI
1 naboparop [MudpoBoit gaTunk aOCOMOTHOTO 3 D)
1' us nasnenus Hudposoit _ -
" | ydeHMUYecKas ocumiorpadguueckuii naruuk Becsl ' '
(pusuka, xumus, aneKTpoHHbIe yueOHbie 200 1
Ouomnorus) Muxkpockon: 1udpoBoiil wiu onTudeckuit ¢ yBenuuenueM ot 80 X

HaGop asist 13roToBIEHUS MUKPOIIPETIapaToOB

Muxkponpenapats! (HaOop)

CoeauHUTENBbHBIE IPOBOJIA, TPOTPAMMHOE OOECIIeUeHuE,
METOINYECKHE YKa3aHHs

KOMIUIEKT COMYTCTBYIOIIMX 3JIEMEHTOB JIJIsl OIIBITOB IO MEXaHHUKE
KOMIUIEKT COIYyTCTBYIOLIUX 3JIEMEHTOB ISl OIBITOB T10
MOJICKYJISIDHOU




HaumeHoBan
ue
odopynoBaH
usi

Kpatkue npuMepHbIe TeXHUYECKHE
XapaKTepUCTHKH

KoanuecTBO eqnmHNIL
st
001eoopa3oBareIbHbI
X OpraHmu3anuii, He
SIBJISIIO LU XCS
MAaJIOKOMILIEKTHBIMH,
e.

H3M

KoandecTBo enmHAI 115
0011e00pa3oBaTeIbHBIX
OpraHu3anuii,
SIBJISTFO IITH X CST
MaJIOKOMILIEKTHBIMH, €.
U3M.

busuke

KOMILJIICKT COIIYTCTBYROIIUX 3JICMCHTOB JJIA OIIBITOB
110 SJICKTPOAUHAMHUKE

KOMIUJICKT COITYTCTBYIOIINX 3JICMCHTOB JJIS1 OTIBITOB 110 OIITUKC

p—

Komriext mocyasl u
obopynoBaHust ISt
YUYEHUYECKUX OTBITOB
(pusuka,

XUMUS, OUOJIOTHS).

[IITatuB mabopaTOpHBIA

xumudeckuit Habop gamex Iletpu

Ha6op naCcTpyMEHTOB

IIpenapoBalIbHbIX JIOKKa U1

C)KMTaHUS BEIIECTB

Crynka dapdopoBasi ¢ mIECTHKOM

HaGop 6anox jy1st XpaHeHust TBEpAbIX peakTUBOB (30 — 50 mur)
Habop cxistHOK ((prrakoHOB) JUIsl XpaHEHHS PacTBOPOB
peaktuBoB Habop npubopok (I1X-14, T1X-16)
[Tpubop 11 noaydeHus

razoB CnupToBKa

I'oproyee miist criupTOBOK

dunprpoBanbHas Oymara (50

mT.) Konba konnueckas

[Tamouka crexistHHAs (C pe3MHOBBIM HAKOHEYHUKOM )
Yameuka /it BeIIapUBaHUs (BhIMTAPUTENIbHAS
yanreuka) MepHbIi TUIUHAP (TUTACTHKOBBIN )
BopoHka cTekistHHas

(mamast) Crakan

cTexsstHEbIN (100 M)

["azooTBOAHAs TPyOKa

BHNOJIOT' A

[S—

Komiekt

BJIQ)KHBIX IIPEIapaToOB
J€EMOHCTPALIMOHHBIN

Ha3HaYeHUe: IEMOHCTPAIIMOHHOE,
MaTepHall KOHTeHHepa: MIACTHUK,
FepMeTHqHaH KpBHJ_IKaZ HaJIU4ue,
KpeIIeHHne YKCITOHATa: HaINIne,
KOHCEPBUPYIOILIEE BEIIECTBO:
HaJIuyue,

HakJIelika ¢ HaUMEHOBAaHUEM: HaJIMUHe.

1 mr.




KoanuecTBO eqMHUIY
ISt

KoanyecTBO eqMHUI A5

001Ieo00pa3oBaTeIbHBIX
HaumeHnoBan 0011e00pa3oBaTeIbHbI .
Ne Kparkune npuMepHbie TeXHHYeCKHE . opraHusanmii,
ue xa X OpraHusanuu, He
6 PAKTCPUCTUKHA ABJAIOIIUXCH
o0opynoBaH ABJIAO LM XCS
MAaJOKOMILIIICKTHBIMH, €1.
us MAaJOKOMIIJIEKTHBIMMH,
H3M.
€.
H3M
He MeHee 10 mpenaparoB U3 NPUBEIEHHOTO HUXKE
cnivcka: Brnaxxusiit npenapar "be33yoOka"
Bunaxxnbiit npenapar "T"agroxa”
Brnaxxuslii npenapat "BHyTpeHHee cTpoeHne OproXOHOTroro
MoiuTrocka" BrnakHslil mpenapar "BHyTpeHHeEe CTpOEHHE KPBICHI"
Brnaxuslil npenapar "BHyTpeHHee cTpoeHne
narymkn" Braxsseli npenapar "BHyTpeHHee
cTpoenue nrtuubl" BiaxHsii npenapar "BayTpeHHee
cTpoenue priObl" Braxusiit npenapar "Kapace"
Brnaxxusiit npenapat "Kopenb 6060BOro pacTeHus ¢
kiyoenbkamu" Braxusiii mpenapar "KpeseTka"
Bnaxusiii npenapar "Hepenna"
Buraxknbiil npenapar "Pa3Butne KocTUCTOM
pu10b1" Bnaskuslii npenapar "Pa3sutne
Kypulbl"
BitaxkHb1il ipeniapar
"Crudomenysa" Braxubrit
npenapar "Tpuron"
Biraxknbiit npenapar "Yepenaxa
6onotHas" Bnaxxuslii npenapat "Yx"
Brnaxunsiii npenapar "Amepuna”
Ha3HaueHne: AEMOHCTPAaLIMOHHOE,
OCHOBA JUIs KpeIIeHUs: TepOapHbIii
JIUCT, CIIUCOK DKCIIOHATOB: HAJIUYNE
HEe MeHee 8 repOapueB W3 MPHUBEIEHHOTO HUXKE CITUCKA!
KoMILICKT HasHaueHnne: eMOHCTpaLMOHHOE,
2. OCHOBA JUIs KpeIIeHUs: TepOapHbIii 1 1
2. . epGaprics JIUCT, CITIUCOK DKCIIOHATOB: HAJIU4NE LIT. LIT.
JeMOHCTPAIHOHHBIH He MeHee 8 repOapreB U3 MPUBEIEHHOTO HUXKE

cniucka: ['epbaputii "JlepeBbst U KycTapHUKHA"
I'epbapuii "Jlukopacrymiue
pactenus" I'epbapuii "KopmoBbie




pactenus"

HaumenoBan
ue
o0opynoBaH
us

KpaTkue npuMepHble TeXHHYeCKHe
XapaKTePUCTHKH

KoanuecTBO eqmHNAI
s
001eoopa3zoBareIbHbI
X OpraHu3aINuii, He
SIBJISIIOIIMXCS
MAaJIOKOMILIEKTHBIMH,
e.

H3M

KoandyecTBo emmHAI 115
001eo0pa3oBaTeIbHBIX
OpraHu3anuii,
SIBJISTIO LIIAXCST
MAJIOKOMILIEKTHBIMH, €]I.
U3M.

I'ep6apuii "KynbTypHble pacTeHus"
I'epOapuii "JlekapcTBeHHbBIC pacTeHUS"
I'epbapuii "MenoHocHble pacTeHus"
I'epOapuii "Mopdomorus pacreHnii"
I'epGapuii "OCHOBHBIE TPYTIIIBI

y
pactenuii" I'epbapuii "Pactutenbubie
cooOmiectra"
I'epOapuii "CenbCKkoX03sIHICTBEHHBIE
pactenus" I'epOapuii "SnoBursie pacreHus"
I'epOapuii kK Kypcy OCHOB 10 001Iel OMOI0THH




Hasznauenue: neMoHCTpanMoOHHOE,

OCHOBA JIJIs1 KpEIJICHUsI: Halln4yKe,

HAaKJIEHKN C HANMEHOBAHUEM:

HaJgu4ue

He MeHee 10 KoyuIeKIMil U3 NPUBEAECHHOTO HIKE CIUCKA:
Komnexnus "T'onocemenHble pacteHus"

Komnexmumst "OGuTaTens MOPCKOTo

nHa" Komnekius

"ITaneontonornyeckas"
Kommiekr " "
o Komnexmus [IpeacraBuTenu OTPSAOB  HACEKOMBIX
KOJIJICKIIUU
o KOJIMYECTBO HACEKOMBIX: HEe MeHee 4 1 1
JIEMOHCTPAIIMOHHBIN " . "
Komnexnust "[Ipumeps! 3aIUTHRIX TPUCTIOCOOICHUN Y HACEKOMBIX IIT. IIIT.

(mo  pasHBIM

Komnexkmmst  "llpucnmocoOutenpHbie  M3MEHEHHS] B
TeMaM Kypca

KOHEYHOCTIX HACEKOMBIX"

Ouonorun) "
Kosmtexmnus "Pa3BuTie HACEKOMBIX C HEMMOIHLIM
npespamienruemM" Komnekius "Pa3BuTie HACEKOMBIX C MOJTHBIM
npeBpamenreM’ Komteknus "Pazsutue nimeHuIs"
Komnexmus "Passutne 6a00uxu”
Komneknust "PakoBUHEI
MomnrockoB' Komnekius
"CemeiicTBa 6a0ouek" Komekius
"CemetictBa xykoB" Komnexuus
"Cemena 1 maoasr"
Komnexnus "®dopma coXpaHHOCTH MCKOMIAEMBIX PACTCHUH U
JKUBOTHBIX"
Koan4yecTBO eTMHHAIL
st KOJ'[H‘{CCTBO CAUHUII O
0011€00pPa30BaTEILHBIX
HaumenoBan oﬁmeoﬁpasonaTe.anbl i 06[) 30 eJ.I,
Kparkue npuMepHbie TeXHHYECKHE 9 opraHu3anmii,
ue X opraHm3anuu, He
XapaKTepHCTHKH ABJAKIINXCH
o0opynoBaH SIBJISIOIIMXCS
MaJOKOMIIJICKTHBIMH, €/1.
us MAaJIOKOMIIJICKTHBIMH,
U3M.
el.
U3M

HaGop naneonronormueckux Haxofok "lIpoucxoxneHue dvemoBeka
KOJIMYECTBO MOJIENIEN: HE MeHee 14

XUMMUA




CocTaB KOMIUIEKTA:

Cronuk nogpeMubiii HazHauenne: cOopka ydeOHBIX

YCTaHOBOK, pa3Mmep cTonemHuIpl: He MmeHee 200%200 mwm,

IUTAaBHBIN MOJJbEM C IOMOILIBIO BUHTA: HAJTUUHE

IItarus JEMOHCTPALIMOHHBIN XUMHYECKUIL:

Haznauenue: neMoHcTpaius npuOOpoB U YCTaHOBOK,

OI10pa, CTEPXKHH, JIAIIKU, MY(PTbI, KOJIbIIA: HATUYHE,

BO3MOYKHOCTb 3aKpEIJICHUS 3JIEMEHTOB Ha Pa3IMYHON BBICOTE:

Hanuuue Anmnapar TUIS IIPOBEICHMUS
XUMHYECKUX peaKuuii: Ha3nauyenmue:

JEMOHCTpALMs XUMUYECKUX pEaKLni,

MONJIOTUTENb [1apOB U ra30B:

HaJIMYHE, MaTepra KoJObl: CTEKIO

JleMoHCTpanMoHH .. i

o¢ 0BOpyIOBAHHES HaGop st anexTponusa qeMOHCTpanMoHHbBINH: HasHaueHue: 1 1
M3y4YEHUE 3aKOHOB AJIEKTPOJIN3a, COOpKa MOJIEIN aKKyMYJIATOpa, IIT. IIT.
€MKOCTb: HaJIH4ue,
AJIEKTPOJIBL:
HaJIN4ue

Kommnexkr  mepHbIXx  koi®  mainoro  obwema:
Haznauenue: 1eMOHCTPAIIMOHHBIE OIIBITHI,

oobeMm ko0i6: or 100 mMa mo 2000

MJI, KOJIMYECTBO KOJiO: HE MeHee

10 mrT., MaTepuai Kojiab: CTEKI0

Hab6op ¢dmnakonos (250 — 300 M a1t XpaHEeHHUs PAaCTBOPOB

peakTnBOB). HazHaueHue: XpaHeHNE paCTBOPOB PEAKTUBOB,

KOJIM4YeCTBO (h1akoHOB: HE MeHee 10

IIT., MaTepual (IaKOHOB: CTEKJIO

nmpoOka: HaIuYue

[IpuGop [As1 OMBITOB MO XUMHU C  3JIEKTPUYECKUM

TOKOM
KoanuecTBO eqmunIy
st KosmuecTBo equnum st
001eo0pa3oBaTeIbHbIX
HaumenoBan 0011e00pa3oBaTeIbHbI .
KpaTkue npuvMepHbIe TeXHHYeCKHe . opraHu3anmii,
ue X OpraHu3anmii, He
XapaKTEePUCTUKH SIBJISTIO LT X CS
o0opynoBaH SIBJISTIO LI XCS
MaJIOKOMIIIEKTHBIMH, €.
us MAJIOKOMILIEKTHBIMH,

H3M.
(918

H3M




(JtabopaTopHBIit)

[Tpubop A WLTIOCTPAlIMK 3aKOHA COXPAHEHHUSI MAacChl BEIIECTB:
cocyn Jlangomnpra: Haau4ue,

npoOKa: HaJIn4ue,

THUT IpUOOpa: AEMOHCTPAILIMOHHBIN

JlenutenbHast BopoHka: HasHaueHue: pasnesieHHe ABYX JKHIKOCTEN
IO TJIOTHOCTH,

MaTepual BOPOHKH: CTEKJIO

YcTraHoBKa ISl IEPETOHKY BeliecTB: HazHaueHue: neMoHCTpanus
OYHMCTKH BEIIECTBA, IIEPETOHKA,

KOJIOBI, XOJOAWIBHUK TSI OXJIXKJIEHUS, aJUIOHXK, MpoOKa:

HaJInuue, IJIMHA YCTAHOBKU: HE MeHee 550 MM

[Tpubop st momydeHust ra30B: Ha3HAYEHUE: MOJTyYEHHE Ta30B B
MaJbIX KOJIMYECTBAX,

COCTaB KOMIUIEKTa: HE MeHee 6 MPeaMETOB

bans komOuHupoBanHas naboparopHas: bans BogsHas:

HaJM4Ke, KOJIbI[a CMEHHBIE C OTBEPCTHSIMU PA3HOTO IUAMETpPA:
HaJIN4ue, TIMTKA dIeKTpHUUecKasi: Haln4ue

dapdoposas cTynka ¢ necTukoM: HazHaueHue: JUisi pa3MeTbICHHUS
KPYTMHBIX (hpakiuii BEIIECTB U MPUTOTOBIEHUS TOPOIIKOBBIX CMECei
Kommiext TepmomeTpos (0 — 100 C; 0 — 360 C)

CocTaB KOMIUIEKTA:
Ha6op «KucnoTs» (a30THasI, cepHas, coisiHast, oprodocdopHas)

Habop «I'mapoxcuasl» (THIpokcua  Oapusi, THIPOKCHI
KoMILICKT KaJIusl, TUIPOKCU]] KabIIHsl, THAPOKCH]T HATPUS)
3. Habop «Oxcumbl MeTamuioBy» (aTlOMUHUS OKCHJ, Oapusi OKCHJ, 1 1
XUMHYECKUX
2. xKeresa IIT. IIT.
PEaKTHUBOB
(IIT) oxcua, xanmbiusi okcun, marHus okcun, menu (II) oxcun,
IIMHKA OKCH]T)
HabGop «lllenounbie U MIETOYHO3EMENBHBIE METAIUIBD) (JIUTHH,
HATPHH, KaJIbITUN)
KoamnuecTBo exnuug
st KoanyecTBO eqMHUIL 151
!t 001eo0pa3oBaTeIbHBIX
HaumeHnoBan 001meoopa3oBareIbHbI .
Ne Kparkue npuMepHbie TeXHHYECKHE . OpraHu3auui,
ue X opraHm3anuu, He
XapaKTePUCTUKHA ABJIAOIIHUXCA
odopynoBaH SIBJISIOLIMXCS
MAJOKOMIIJICKTHBIMHU, €/1.
us MaJOKOMIIJICKTHBIMH,
en HU3M.

H3M




Ha6op «MeTannb (aarOMUHHN, KeI€30, MAarHUN, MEIb, IIMHK, OJIOBO)
HaGop «lllenouynble U 1eI04HO3EMENbHbBIE METAJUIBDY (JIUTUH,
HATPUH, KaJIbITUH)

Ha6op «Orneonacupie BemecTBay (cepa, pochop (kpacHblit), okcus
hocdopa(V))

Hab6op «I"anorens» (1o, 6pom)

Habop «["amorenuapn (aqroMUHHS XJIOPHI, aMMOHHUS XJIOpUJ, Oapus
xnopun, sxkene3a (III) xmopun, xkanust HOAUM, Kauus XJIOPHJ, KaTbIIHs
XJIOPHUJI, UTHSA XJopua, Maraus xiopun, meau (II) xmopun, Hatpus
Oopomu, HaTpust GTOpHUI, HATPUS XJIOPHUJ, IIMHKA XJIOPHU]T)

Ha6op "Cynbdatsl, cynbdunsl, cyabGuThl" (aqoMUHUS Cynbdar,
amMMmoHus cynbgart, xene3a (II) cynedun, xenesa (II) cynbdar, 7-mu
BOJIHBIN, Kanus cyiabdar, kobansta (II) cynbdar, maraus cynbdar,
venu (II)) cynpdar 6e3Bomusiit, Mmeau (II) cymbdar 5-Tu BOIHBINM,
HaTpus cCynbQua, HaTpus Cynbut, HaTpus Ccynbdar, HaTpus
rUApOCYNb(haT, HUKEIS Cylbgar

Ha6op "KapOonats!" (amMmmoHust kapOoHar, kanus kapoonat, meau (II)
KapOOHAT OCHOBHOM, HAaTpHsI KapOOHAT, HATPUS THIPOKAPOOHAT)
HaGop "®ocdarel. Cwmmkare" (kaimst MoHOTHApoopTodocdar,
HaTpust ~ CWIMKaT  9-TMW  BOAHBIA,  Harpus  opTodocdar
Tpex3aMeleHHbIN, HAaTpHs Auruapodocdar)

Ha6op "Aunerarsl. Pomanuapl. Coenunenus sxene3a" (Kanmus arerar,
kanus ¢peppo(Il) rekcanmnanun, kanus deppo (I11) rekcaunonua, kamus
POAAHUA, HATPHS alleTaT, CBUHIIA alleTaT)

Ha6op "Coenunenus mapranua" (kanusi nepManranar, maprasua (IV)
oxcua, mapranua (II) cynegar, Mmapranua Xjaopun)

Ha6op "Coenunenus xpoma" (aMMOHUS IUXPOMAT, KaJlusl TUXPOMAT,
Kaius xpomart, xpoma (II1) xmopun 6-T1 BOIHBIN)

Ha6op "Hutparsl" (amoMuHUS HUTpaT, aMMOHHS HUTpAT, Kajus
HUTpAT, Kajblma Hutpar, meau (II) HuTpar, Harpust HUTpaT,
cepebpa

HaumenoBan
e
o0opynoBaH
s

Kparkne npuMepHbie TeXHMYeCKHe
XapaKTePUCTHKH

Koan4yecTBO eTMHHAIL
IS
001eoopa3oBareIbHbI
X OpraHM3aunuii, He
SABJISIOIINXCS
MAaJIOKOMILIEKTHBIMH,
el.

H3M

KonuyecTBo equnun st
001e00pa3oBaTeIbHbIX
OpraHu3anuii,
SIBJISTIO LIT X CST
MaJIOKOMIIJIEKTHBIMH, €.
H3M.




HUTPAT)

Habop "Unauxaropel"  (JakMoua, METHIOBBIM  OpaH)KEBbIH,
benondranenn)

Ha6op "Kucnoponconepxaimiue opraHnyeckue BermiecTBa" (areToH,
DIMIEPUH, JOUATUIOBBIA  3¢dup, cmupr H-OyTWIOBBIN, COUPT
M30aMUJIOBBIA, CHHPT W300yTHUIIOBBINA, CHHPT ATHIOBHIH, (eHod,
(dbopManuH, STHUIEHIIUKOIb, YKCYCHO-ITHIIOBBIN 3(huUp)

HaGop "VYrmieBomopomel" (OeH3WH, TekcaH, HePTb, TOIYOI,
IIUKJIOT€CKaH)

Ha6op "Kucnotsl opranndeckue" (KUCI0Ta aMHHOYKCYCHAs, KHCIIOTa
OeH30ifHas, KHCJIOTa MaclisiHas, KHCJIOTa MYypaBbHHAs, KHCIOTA
OJIEMHOBAs1, KMCIIOTa MAJIbMUTHHOBAS, KUCJIOTa CTEAPUHOBAsI, KHCIIOTa
YKCYCHas1, KUCJIOTA I11aBeJIeBast)

HaGop "VYrneBonmbl. AMuHBI" (aHWIMH, aHWIMH CEPHOKUCIBIA , [I-
IJIF0K03a, METWJIAMUH THJIPOXJIOPUT , Caxapo3a)

Hasznauenue:

JE€MOHCTPAIlMOHHOE, BUJ

YIaKOBKHU: KOPOOKa, ONUCaHHE:

HaJIu4uue

CocraB KOMIUIEKTa:

Komnexnus "Bonokna"

Konmnexkuus "KameHHBIN yroibs 1 IpOAYKTHI €TI0

H3M

Kommutekr
3. nepepabotku" Komnekuus "Merasibl 1 criiaBsl” 1 1
3. TS y— Komnexnus "Munepansl 1 TopHble mopoasl” (49 LIT. LIT.
Buj0B) Komnekmus "MunepansHble ynoopenus”
Komnexnus "HedTh 1 mpomyKTh ee
nepepadotku" Komneknus "[1nactmaccer"
Komnexnus "Tomauso"
Konnexnust "YyryH u crans"
Komnexkuus "Kayuyk"
Komnexnus "[lkana
TBEpAOCTH"
KonmnuecTBo ennHu
st KoanuecTBo CANHNI AJd
001eo0pa3oBaTeIbHBIX
HaunmenoBan 001meoopa3zoBareIbHbI .
Ne e Kparkune npuMepHbie TeXHMYeCKHE X OPIANN3ANMIL He OpraHu3auui,
XapaKTePUCTHKHU P . SIBJISIFO LM XCS
o0opynoBaH SIBJISIIOIIMXCS
MAaJOKOMIIJICKTHBIMH, €/1.
us MAaJOKOMIIJIEKTHBIMMH,
en H3M.




HaGopsl 111 MOIETHMpPOBAHHSI CTPOCHHS OPTaHUYCCKUX
BEIIIECTB
(yueHn4ecKne) He MeHee 4 IIT.

(918

4. | OU3UKA
CocraB KOMIUIEKTA:
HITatns JIEMOHCTPAITMOHHBI: Ha3zuauenue: MPOBEJICHUE
JEMOHCTPALIMOHHBIX OMBITOB, OCHOBAaHUE, CTEPKEHb, JANKU, KOJbIIA,
MY(ThI: HAUTHYNE
CTonuk NobEMHBIH:
Tun cTonuka: yaeOHbII/T1a00paTOPHBIN,
OIopa, CTEP)KEHb BHHTOBOM, BHHT PETYJIUPOBOYHBINM:
Hanuuue, QYHKIMS TOoabeMa M OMYCKaHMS CTOJHUKA!
HaJu4ue
HcTouHMK NOCTOSHHOTO M NMEPEMEHHOro HampsbkeHus: Ha3zHauenwue:
JUIsl TIUTaHUSI PETYIUPYEMBIM MEPEMEHHBIM U MOCTOSHHBIM TOKOM
MEKTPUUECKUX CXEM,
O6opynoBaHue gacrota, ['11: 50,
4. noTpebsiemast MOIIHOCTH, BA: 10 1 1
1. | MaHoMeETp JKMIKOCTHOM JEMOHCTpalMOHHBIN: HasnaueHue: s LIT. LIT.
JACMOHCTpPAllMOHHBIX m3Mepenust napiaeHus A0 300 MM BOJSHOTO CTOJIOA BBINIE W HUXKE
OIBITOB aTMOC(EepHOTO AaBICHHUS,
crexisinHas U-o0pa3Hast TpyOKka Ha MOJICTaBKe: HAJTHMIHE
Kamepron Ha pe3onancHoM simuke: Haznauenue: nist J€eMOHCTpALIMK
3BYKOBBIX KOJIEOaHH U BOJIH,
JIBa KAMEPTOHA Ha PE3OHUPYIOIINX SMTUKAX:
HaJu4Ke, pe3MHOBBIM MOJIOTOUYEK: HAIUYUE
Hacoc BakyymHBII C 2nekrponpuBonoM: Ha3zHauenwue:
CO3JIaHUE Pa3PSIKEHUS WM H30BITOYHOTO aBICHUS B
3aMKHYTBIX 00beMax,
OMBITHI: KUMIEHUE KUIKOCTH MPU MOHUKEHHOM JaBJICHUH, BHEIIHEE
Y BHYTpPEHHEE JaBJICHHUE U JIp.
Tapenka BakyymHas: HazHaueHue: 7eMOHCTpalus ONBITOB B
3aMKHYTOM 00BbEME C pa3pekeHHBIM BO3YXOM,
KoamuecTBo exnHuIg
[ KoanuecTBo equHuIl 119
001meo0pa3oBaTeIbHbBIX
Ne Hauvenosan Kparkue npuMepHbIe TeXHHYECKHE 06me06pa30BaTgﬂbel OopraHu3anmii,
ue X opraHm3anuu, He
060py£[0BaH XapaKTEePUCTUKH SIBJISTIOLINXCS ABJAOIIUXCH
st MAJIOKOMILTEKTHBIMH, MAaJIOKOMIIJICKTHBIMH, €]1.

H3M.




H3M

OCHOBaHHE C KpPaHOM, KOJIOKOJ U3 TOJICTOIO CTEKJIa, PE3UHOBAs

MIPOKJIAJIKa, SJEKTPUUECKUNA 3BOHOK: HATUUHE

Benepko  Apxumena: Hasnadenwe: pAeMOHCTpanus — JI€HCTBHS

JKUJIKOCTH Ha MOrPYKEHHOE€ B HEE TEeIO W M3MEPEHUE BEIMYHMHbI

BBITAIKMBAIOIICH CHIIBI,

BEJICPKO, TEJNO IMIMHAPUYECKOW (POpPMBI, MPYKUHHBIM TUHAMOMET:

HaJu4ue

OrnuBo BozaymHoe: Ha3Hauenuwe: AeMOHCTpalMsi BOCILIAMEHEHHUS

TOPIOYEH CMECH TIPH €€ OBICTPOM CIKATHH,

TOJICTOCTEHHBI UWIMHAP, MOPIIEHb HAa METAJUIMYECKOM IITOKE C

PYKOSITKOM, TTOACTaBKa IS IMJIMHIPA: HAJTUIHE

[Tpubop AN AEMOHCTpallMu JaBieHHs B KUAKOCTH: HasHaueHwue:

JEMOHCTpAIHS U3MEHEHHUSI IaBJICHUS C TTyOUHON MOTPY>KEHUS,

JaT4YMK JaBJICHUS, KPOHIITEHH AJi1 KPEIUICHHs HAa CTEHKE Ccocya:

HaJu4ue

[Tpubop JUTSt JEMOHCTpAaIu armocdepHoro JaBJICHUS

(marneOyprckue mnonymapus): Ha3zHaueHue: neMOHCTpalusi CHIIBI

arMoc(epHOTro JaBIeHuUs,

JIBA Pa3beMHBIX METAJUIMUECKUX IMOIYIIAPHUS C MPOYHBIMU PYyIKaAMU

Y XOpOIIIO NMPUIITH(OBAHHBIMU KpPasiMu, HUIITIEh C KPAHOM: HaJIH4ue,

CO3/1aBa€MO€ BHYTpHU LIapOB BaKyyMMETPHUECKOE JaBJICHUE: HE

menee 0,05 MlIla,

MaKkCcHUMaJlbHOE pa3pbliBatoliee ycuiue: He meHee 90 H

HaGop Ten paBHOoro oOwema: Hasnauenue: Ans ompeAeneHuss u

CpPaBHEHHUs TEIUIOEMKOCTH ¢ IUIOTHOCTA PA3JIMYHBIX TBEPABIX

MaTepHualioB,

IAJTUHAPHI U3 Pa3IMYHBIX MaTEPHUAJIOB: HE MEHEE 3

LIT., KPFOUKH JJIs1 [TO/IBEIIMBAHUS LIUJIMH/IPOB:

HaJu4ue

HaGop Tenm paBHOW wmaccel: Ha3zmadenwe: [yisi  ompeneneHus
Y CPAaBHEHHUIO TUIOTHOCTH PA3JIMYHBIX MaTepPHaJIOB,




HaumeHoBan
ue
odopynoBaH
usi

Kpatkue npuMepHbIe TeXHUYECKHE
XapaKTepUCTHKH

KoanuecTBO eqnmHNIL
st
001eoopa3oBareIbHbI
X OpraHmu3anuii, He
SIBJISIIO LU XCS
MAaJIOKOMILIEKTHBIMH,

el.
H3M

KoandecTBo enmHAI 115
0011e00pa3oBaTeIbHBIX
OpraHu3anuii,
SIBJISTFO IITH X CST
MaJIOKOMILIEKTHBIMH, €.
U3M.

UWJIUHAPHI U3 Pa3IMYHBIX MaTepHalioB: HE MeHee 3

MT., KPIOYKA JUIA TOJBEIIUBAHUS  IWJIMHJIPOB:

HaJan4ue

Cocynsl coobmaromuecsi: Haznauenue: n1eMOHCTpaIusi OJIMHAKOBOTO

YPOBHSL OIHOPOIHOW >KUIKOCTH B COOOIIAIOIIMXCA MEXKIy COOOU

cocyaax pa3zHoiut popmsl,

COOOIIAIOITUECS CTEKIISTHHBIE TPYOKH pa3HOil popMbl: HE MeHee 3

IIT., IOJICTABKA: HAJTU4HE

Tpy6ka Herotona: Hasnauenue: neMoHCTpaIusi OTHOBPEMEHHOCTH

MaJICHUs PA3TUIHBIX TEJ B pa3peKEHHOM BO3IYXeE,

(GYHKIHSI TTIOAKITIOYSHHSI K BAKYYMHOMY HACOCY:

HaJu4ue, 1auHa Tpyoku: He meHee 80 cM.,

PE3UHOBBIC TPOOKHU, HUMIIETh: HATUYHE,

KOJIMYECTBO TEN B TPyOKe: HE MeHee 3

IIT.

[Tap ITackans: Ha3znauenwue: JIEMOHCTpAIUs nepeaadn

MPOU3BOJAMMOTO Ha XKUAKOCTh JaBI€HUS B 3aMKHYTOM COCYIE,

JEMOHCTpAIHs TOIbeMa JKUJIKOCTH IO/ JEUCTBHEM aTMOC(hHEepHOTO

JTaBJICHUS,

METAJUTMYECKUN MIJIMHIP C OTMpaBaMH, MOPIIEHb CO IITOKOM, TOJIBINA

METAJUTMYECKUM 1Iap C OTBEPCTUSIMU: HAJTMYHE,

JUIMHA NWJIMHpA: HE MeHee 22

CM, IMAMETp I1apa: He MeHee 8

cM

[ITap ¢ konmbuom: Ha3naueHue: neMOHCTpanusi pacUIMpEeHHs

TBEPJIOTO TeJla IPU HarpeBaHUH,

MITaTUB, METAIITUIECKOE KOJIBIIO ¢ MY(TOM, IIap C METOYKON: HaTuIHe,

JUTMHA TIeTOoYKH: He MeHee 80 MM,

JUaMETp I1apa: He MeHee 25 MM

Hunuuapel CBUHIIOBBIE €O cTpyroMm: HasHaueHwue:
JIEMOHCTpAIIUS B3aUMHOTO MPUTSKEHUS MEKy aTOMaMH

KOJIMYCCTBO OJMHAKOBBIX MUJIMHAPOB: HC MCHCC 2




T., MaT€pual HUJINHAPOB: CTAJIb U CBUHCII,

KPIOYKHU JJIA ITOABCIINBAHHWA: HAJTMYHC,

KoanuecTBO eqnmHnAIL
st KoangecTBo enmHAI 115
0011e00pa3oBaTeIbHBIX
HaunmeHnoBan 0011e00pa3oBaTebHbI .
Ne e Kparkue npuMepHbie TeXHMYeCKHE X Oprammsamuii, He opraHu3anmii,
XapaKTePUCTHKHI P ’ SIBJISTFO IITH X CST
odopynoBaH SIBJISTIOLLMXCS
MaJIOKOMILUIEKTHBIMU, €/1.
us MAaJIOKOMILTIEKTHBIMU,
H3M.
e.
H3M




CTPYT, HallpaBJIsolIas TpyoKa: HaJIu4yue
[Mpubop Jlenma: Haszumadenwe: I MCCIENOBAHUS 3aBUCUMOCTH
HampaBlIeHUS WHAYKIMOHHOTO TOKa OT XapakTepa W3MEHEHUs
MarHMTHOTIO IOTOKa,
CTOMKa C KOPOMBICTIOM: HaJH4ue,
KOJIMYECTBO AJFOMUHHMEBBIX KOJIEL: HE MEHEe 2
IIT., TPOPE3b B OJJHOM U3 KOJIEIl: HaTu4Ke
Marnut IyrooOpa3HbIii JEMOHCTPALIMOHHBIN:
Haznauenue: neMoHCTpaIusi CBOMCTB MOCTOSHHBIX

MarHuTOB,
TUI MarHUTAa: HAMarHUYEHHBIH OPYyCOK,
KOJIMYECTBO I[BETOB MarHUTa: He MEHEe
2, 0003HaUEHHE TOJIFOCOB MarHMTa:
HaJIH4ue
MarHut 1OJIOCOBOM  JI€MOHCTPAIIMOHHBIN  (Tapa):

Haznauenue: neMoHCTpaIusi CBOMCTB MOCTOSHHBIX
MarHuTOB,
THUI MarHuTa: HaMarHWYeHHBIH OPYCOK MPSIMOIMHEHHOMN
(bopMBI, KOTMYECTBO 1[BETOB MarHuTa: HE MEHEe 2,
0003HaYEHUE MOITIOCOB MarHUTA: HaJTU4Ke
Crpenku MarHuTHbIE Ha IITatuBax: Ha3HaueHue: AeMOHCTpanus
B3aMMOJICUCTBHUSA TOJIOCOB MAarHUTOB, OpHEHTAllUd MarHuTa B
MarHuTHOM IIOJIE,
HaMarHW4YeHHasl CTPeJiKa: HaJu4ue,
KOJIMYECTBO I[BETOB MarHUTa: HE MEHEe
2, MOJICTaBKa: HaJIU4Ke
Habop nemoHcTpanuoHHbI "OnekrpocTaruka" (31eKTpockomnbl (2
mMT.), cynTad (2 INT.), Majoyka CTEKJIsSHHAs, Tajo4Yka S00HUTOBAS,
LITaTUBbI U30JIUpYOIIKe (2 1T.)
Mammna  snekTpodopHas  HIM  BBICOKOBOJBTHBIM  HMCTOYHHK:
HaznaueHue: g MOMydeHUS DHIEKTPUUECKOTO 3apsjia BBICOKOTO
MOTEHIIMAa U MOTy4YeHUs] HCKPOBOTO paspsia,
JIMICKU Ha CTOMKaX: HaJU4ue,

HaumenoBan
ue
o0opynoBaH
s

Kpanme NPUMEPHbLIEC TEXHUYECCKHE
XapaKTEPUCTUKHU

KoanuecTBO eqmunIy
A
0011e00pa3oBaTeIbHbI
X OpraHM3anuii, He
SIBJISTIOLITMXCST
MaJIOKOMILIEKTHBIMH,
e,

H3M

KonunuecTBo equHuIl 1is
0011e00pa3oBaTeIbHBIX
OpraHu3auui,
SAIBJISTIOLIIHXCS
MaJIOKOMILJIEKTHBIMH, €]1.
H3M.




KOJIMYECTBO JICHICHCKUX OaHOK: He MEHEe

2, IOACTaBKa: HAIMYUE

Kommext npoBonos: [nuna: ve menee 500 mm - 4 mr , 250 mMm - 4
mr., 100 MM - 8 T, Ha3sHaUYeHHE: IS IOAKIIOYECHUS
JTEMOHCTPAIIMOHHBIX TPUOOPOB M O0OpPYAOBAHHS K MCTOYHUKY TOKA,
Ui COOPKU DIIEKTPUYECKUX LeTel, BKJIoYas SJIEMEHThl U3 paboTh
"ITocTOTHHBII

NEKTPUIECKUN TOK"

S

O6opynoBanue  amus
nabopaTopHBIX padboT

u YYCHUYECKUX
ombITOB  (Ha  0Oase
KOMILJICKTOB TSt
oro)

[taruB nabopaTopHbIii ¢

JiepKaTeIs MU BEChI AIEKTPOHHbBIE

MEH3ypKa, npenen n3mepenus 250

M auHamometp 1H

nuHamometp SH

HWIAHAP CTAIBHOM, 25 cM3

LWIMHJP aJTIOMUHUEBBIN 25

CM3 UWJIMH]IP aJTFOMUHUEBBII

34 cm3

MAJTUHAP TIIACTUKOBBIA 56 cM3 (111 U3MEpEeHUs CHITBI ApXuMesia)
npyxuHa 40 H/m

npyxuna 10 H/m

rpy3bl o 100 r (6 mmT.)

rpy3 HaOOpPHBIN YCTaHABIMBAET MACCy C IIaroM

10 r MepHast 1eHTa, TUHEKA, TPAHCTIOPTHP

OpPYCOK C KPIOYKOM U HUTHIO

Hanpapmstonas [uHoi He MeHee 500 MM. J[oMKHBI OBITH
oOecriedeHbl pa3Hble KOApGUIUEHTHI TPeHUs OpycKa 1Mo
HaIpasJISIOLEN

CEKYHJOMEp IEKTPOHHBIN C

JaTYNKOM HalpasJIsIoIIas co

IIKaJIOU

OpYCOK JIepeBSHHBIN C MyCKOBBIM MarHUTOM

HUTSIHOW MasATHUK C TPY30M C ITYCKOBBIM MarHuTOM H C
BO3MOYKHOCTBIO U3MEHEHUS JJIMHBI HUTH

pblyar




HaumenoBan
ue
o0opynoBaH
s

Kparkune npuMepHbie TeXHHYeCKHE
XapaKTepUCTHKHA

KoanuecTBO eqMHUIY
ISt
0011e00pa3oBaTeIbHbI
X OpraHu3anmii, He
SIBJISTFO LI XCSI
MAJIOKOMILTEKTHBLIMH,
el.

H3M

KonuuecTBo exmHuL Aas
001Ieo00pa3oBaTeIbHBIX
OpraHu3auui,
SIBJISIO IIIHXCS
MAaJIOKOMILIEKTHBIMH, €]1.
H3M.

OJIOK TTOIBYKHBIN

010K

HETIOABM KHBIN

KaJIOpUMETP

TEPMOMETP

UCTOYHHUK IMUTAHUS MOCTOSHHOTO TOKA (BBIIPSMHUTENb C BBIXOAHBIM
HanpsokeHueM 36-42 B wunu GartapeiiHbiii 010K ¢ BO3MOXKHOCTHIO
PETYIUPOBKH BBIXOJTHOTO HAIPSKEHUS
BOJIETMETP AByXIMpeaenbHslii (3 B, 6B)
amnepMmeTp AByxnpenenbHblil (0,0A,

3A) pesuctop 4,7 Om

pesuctop 5,7 Om

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

nepeMeHHsbIi pe3uctop (peocrar) o 10

OM coennHUTENBHBIE TPOBOAA, 20 IIT.

KITIOY

Ha0Op MPOBOJIOYHBIX PE3UCTOPOB pIS
cobuparomas jaun3a, pokycHoe paccrostare 100
MM coOuparolas JInH3a, OKyCHOE pacCTOSHUE
50MM paccenBaromias JIMH3a, POKYCHOE
paccrosiHue -75MM 3KpaH

ONTUYECKasl CKaMbsl

cinaiig «Monenb

MIPEIMETA» OCBETUTEID

MOJYLMIIMHAP C MIAHIIETOM C KPYTOBBIM
TpaHcnoptupoM IIpubop 11 u3ydeHus ra3oBbIX
3aKOHOB

Kanumsipsi

JudpakuronHas pelieTka 600
mTpuxoB/MM JludpakiuonHas peeTka

300 mrpuxoB/MM 3epKaiio

JlazepHas ykaska




HaunmenoBan

Ne e Kparkue npuMepHbie TeXHMYeCKHe
oGopy10Ban XapaKTepUCTHKHA
ust

KoanuecTBO eqmHUIY
IS
0011e00pa3oBaTeIbHbI
X OpraHM3anuii, He
SIBJISTIOLITMXCST
MaJIOKOMILIEKTHBIMH,
el.

H3M

KonuyecTBo equHum st
0011e00pa3oBaTeIbHBIX
OpraHu3auui,
SIBJISTIO LT X CST
MaJIOKOMILIEKTHBIMH, €.
U3M.

[Tonsiponn B
pamke Illenn
IOnra Karymxka
MOTOK biiok
JIAOJ0B

biok
KOHJICHCAaTOPOB
Kommnac
Marautr
DneKTpoMars
AT

Onunaky xejae3Hble B OaHKe

TexHoJIOrN4YecKas HaIpaBJCHHOCTD




PoGororexnuvecknii HabOp mnpeaHa3HAYEH IS HW3YYCHHUS OCHOB
POOOTOTEXHUKH, JeTaneil, y3710B U MEXaHU3MOB, HEOOXOJUMBIX IS
CO3/1aHusl POOOTOTEXHUYECKUX YCTPOMCTB.

HabGop mnpexacraBisier coOON KOMIUIEKT CTPYKTYPHBIX 3JIE€MEHTOB,
COETMHUTENIbHBIX JIEMEHTOB U AJIEKTPOTEXHUYECKUX KOMIIOHEHTOB.
HaGop mno3Bomser cobupars (M NpOrpaMMHUpPOBATh CcOOMpaeMble
MOJIeNIM), U3 DJEMEHTOB, BXOAAIIMX B €ro COCTaB, MOJENU
MeXaTPOHHBIX U POOOTOTEXHUUECKUX YCTPOMICTB c

OO0pa3oBaTenbHbIMI
KOHCTPYKTOP ABTOMATU3WPOBAHHBIM YIIPABICHUEM, B TOM YHCJIE HA KOJIECHOM XOAY,
1 s a Takke KOHCTPYKIMI, OCHOBAaHHBIX Ha HCIIOJNIb30BaHUU Tiepenad (B 1 1
’ TOM YHCJIE YEPBSIYHBIX M 3y0UaThIX ), a TAKXKE PHIYaroB.
MPAKTUKA - . . . . IIT. IIT.
CBETOAMOMHBI MATPUYHBIN JOuCIUIe ¢ Oenoit moacBeTKOM Ha
KOHT
0J104HOTO KO PoLIepe /
HPOrPAMMHPOBAHIS OJIMYECTBO MMOPTOB BBOAA/BBIBOAA HA KOHTPOJUIEPE HE MEHEE
c 6 KonnuecTBO KHOIOK HE MeHee 4
KOMIUTCKTOM OO0111€e€ KOINYECTBO 3J'£CMCHTOB. He MeHe 520 T, BvTOM qucie:
ATTHKOB 1) mporpaMMupyemsblii OJIOK yIpaBiIeHUs, KOTOPbIA MOXKET paboTaTh
ABTOHOMHO U B [IOTOKOBOM PEXHUME;
2) cepBOMOTOPBI
3) naTYMK CHIIBI
KosnuecTBO eqMHUIL
st KoauuecTBo CANHNI AJadA
001e00pa3oBaTeIbHbIX
HaunmenoBan 001meodpa3oBaTeIbHbI .
Ne Kparkne npuMepHbie TeXHMYeCKHe . OpraHu3alui,
ue X OpraHu3anuu, He
XapPpaKTEePUCTHKHA ABJIAIOLIUXCA
o0opynoBaH SIBJISIOIIIMXCS
MAaJIOKOMILICKTHBIMH, €]1.
us MAaJOKOMIIJICKTHBIMH,
H3M.
ea.
HU3M

4) MaT4MK PacCTOSTHUS

5) naTuuK mBeTa

6) akKyMynsiTopHast Oarapest

7) IlnacTukoBbie CTPYKTYpHBIE JJIEMEHTBI, BKJIrOYas
nephopupoBaHHbIE NIEMEHTHI: Oalku, KyOMKH, OCH U Bajbl,
COCIMHUTEINILHBIE DJIEMEHTHl K OCSM, HICCTePHH, NpeIHAa3HAuCHHBIC
JUI CO3JIaHMSl YEPBSIUHBIX U 3yOuaThIX Mepenady, COeIUHHUTENbHbIE U
KPETIe)KHBIE SJIEMEHTHI;

7) [TporpammHoe obecriedeHue, UCTIONb3yeMOe IS
MPOTPAaMMHUPOBAHMS COOMPAEMBIX POOOTOTEXHUYECKMX MOJENICH U
YCTPONCTB, JOCTYIIHO JUIsl CKauuBaHUs U3 ceTu HTepHeT




KomrutekT i1st m3y4eHust OCHOB JIEKTPOHUKH M POOOTOTEXHUKHU

HaGop nomkeH ObITh mNpenHa3HA4eH s MPOBEIACHHS Y4YEOHBIX
3aHATUM 1O SJEKTPOHUKE U CXEMOTEXHUKE C LEeNbI0 HU3y4YeHUs
HauOoJiee pacIpOCTPAHEHHOW AIIEMEHTHOW 0asbl, MPUMEHSIEMOUN st
MH)KEHEPHO- TEXHMUYECKOro TBOPYECTBA YyYallUXCsi U pa3paboTKu
y4eOHbBIX Mozenel poboros. Habop moymkeH MO3BOMATh yJHamuMcs Ha
IPAaKTUKE OCBOUTb OCHOBHBIE  TEXHOJOIMH  MPOEKTHPOBAHUS
POOOTOTEXHMUECKUX KOMIUIEKCOB Ha MpUMepe Y4eOHBIX Mopesei

H3M

O6pa30BaTeHBHBIﬁ pO6OTOB, a TaKXC HU3YUYUTb OCHOBHBIC TCXHUYCCKHUEC PCHICHUA B
) Ha60p Io MCXaHHKCEC, obacTu KI/I6epH€TI/I‘~IeCKI/IX 1 BCTPpaNBACMbIX CUCTCM. 1 1
’ MEXaTPOHUKE
IT. IT.
B cocraB KkoMIIIeKTa JOMKCH BXOIUTh HA0Op KOHCTPYKTHBHBIX
144 pO6OTOT€XHHK€ J3JICMCHTOB  JId C60pKI/I MakKE€Ta MaHHUIIYJIISIHUOHHOTO p060Ta,
KOMIUIEKT METAJUTMYECKUX KOHCTPYKTHBHBIX 3JIEMEHTOB JJisi COOPKHU
MakeTa MOOMJIBHOTO poOOTa | T.II.
B cocraB xommiekrta BXOOUT Ha60p QJICKTPOHHBIX KOMIIOHCHTOB JIA
U3y4YE€HHUS OCHOB DJJICKTPOHUKU U CXEMOTEXHHUKH, a TaKKE KOMILJIEKT
IIpUBOOOB u JaTYUKOB Pa3IMIHOIO THUIIa JJIA p33pa6OTKH
POOOTOTEXHIUYECKIX KOMITJICKCOB.
B cocTaB xoMmIniekTa JOJDKHO BXOAWTBb: MOTOPBI € S5HKOJACPOM - HC
KonmmyecTBo equnun
st KosmmuecTBo equHuUI 1JIst
001e00pa3oBaTeIbHbIX
HaunmenoBan 001meodpa3oBaTeIbHbI .
Ne Kparkne npuMepHbie TeXHMYeCKHe . OpraHu3alui,
ue X OpraHu3anmii, He
XapaKTePUCTHKH SIBJISTEO LT X CST
o0opynoBaH SIBJISIIOLLIMXCSH
MAaJIOKOMILIEKTHBIMH, €]1.
ust MAJIOKOMILIEKTHBIMU,
en H3M.




MeHee 2IIT, CepBONPHUBOJ OOJBIION - HE MeHee 41T, CepBONPHUBOJ
MaJIblif - He MeHee 2mT, MH(PPAKpPACcHBIM JaTUYUK - HE MeHee 3IIT,
YABTPAa3BYKOBOW JATYMK - HE MEHee 3T, JaT4UK TEeMIIepaTypsl - He
MeHee 1T, JaTyuMK OCBELIEHHOCTH - He MeHee lmT, Habop
AIIEKTPOHHBIX KOMIIOHEHTOB (PE3UCTOPbI, KOHJEHCATOPHI, CBETOAMO/IbI
pa3IMYHOrO HOMHHANA), KOMIUIEKT TWPOBOAOB Uil OecrnaeyHoro
MPOTOTUIIUPOBAHUS, IJJaTa  OECcnaeyHoro  MPOTOTUIIMPOBAHUSA,
AKKyMYJIATOP U 3apsiIHOE YCTPOUCTBO, .

B cocraB komIUiekTa JOMKEH  BXOAUTh  IPOrPAMMHUPYEMBII
KOHTpoOJUIep, Tporpammupyembiii B cpene Arduino IDE  wmm
aHAJIOTMYHBIX CBOOOMHO pPACHpPOCTPAaHAEMBIX cpeAax pa3paboTKu.
[IporpaMMupyemsplii KOHTpOJUIEp MAOJDKEH o0iafaTrh MOpTamMu s
MOJKITIOUYEHUsT ITU(PPOBBIX M aHAJIOTOBBIX YCTPOWCTB, HHTEpdeiicamMu
TTL, USART, 12C, SPI, Ethernet, Bluetooth unu WiFi.

B cocraB koMIUIEKTa TOJIPKEH BXOAWTHh MOJYJb TEXHUYECKOTO 3PEHMS,
MPEACTABISIONINN  CO0OM  BBIYUCIMTENIBHOE  YCTPOMCTBO €O
BCTPOCHHBIM MHKPOIPOLIECCOPOM (KON-BO slep - He MeHee 41T,
yactora sipa He menee 1.2 I'Tu, oovem O3V - He menee 512MG,
00BEM BCTpOEHHON maMaTH - He MeHee 81'0), MHTErpUPOBAHHOM
KaMepol (MaKCHMMaJbHOE pa3pellleHue BHUIECOIOTOKA, NEpeaaBacMoro
no uHtepdericy USB - He menee 2592x1944 en.) u ontuyeckon
cucteMod. Moayinb TEXHUYECKOrO 3peHHs JOJDKEeH 001aaarh
COBMECTUMOCTBIO c pa3InYHBIMU MIPOrpaMMHUpPyEMBIMU
KOHTposuiepamu ¢ nomoibsio unrepgeiicos - TTL, UART, 12C, SPI,
Ethernet. Moayne TeXHHUECKOTO 3pEHUS JOKEH WMETh BCTPOCHHOE
IIPOrpaMMHOE 00€CIEeYeHHEe Ha OCHOBE OINEPALMOHHON CHCTEMBI
Linux, mo3Bosoniee oCyecTBIATh HACTPOHKY CHCTEMbI MAIIMHHOTO
oOydeHHus TapaMeTpoB HEWPOHHBIX CeTe [y OOHapyXeHHUs
O0OBEKTOB, OMpeACTEHUs] UX TTapaMeTPOB U

JanbHENIIeH nIeHTH)UKAITNN.

HaumenoBan
ue
o0opynoBaH
s

Kpanme NPUMEPHbLIEC TEXHUYECCKHE
XapaKTEPUCTUKH

KoanuecTBO eqmunIy
A
0011e00pa3oBaTeIbHbI
X OpraHM3anuii, He
SIBJISTIOLITMXCST
MaJIOKOMILIEKTHBIMH,
e,

H3M

KonunuecTBo equHuIl 1is
0011e00pa3oBaTeIbHBIX
OpraHu3auui,
SAIBJISTIOLIIUXCS
MaJIOKOMILJIEKTHBIMH, €]1.
H3M.




KommiekT momkeH obOecnedunBaTh BO3MOXXHOCTh HW3YYCHHS OCHOB
&

pa3paboTKu MPOrPaMMHBIX M amlapaTHBIX KOMIUIEKCOB MHXKEHEPHBIX

cucteM, perieHuit B chepe "MHTepHET Bemiel", a Takke pElIeHU B

oOnactu
MAIOINHHOTI'O
oOyJeHus.

p060TOTCXHI/IKI/I, HCKYCCTBCHHOT'O HUHTCIJICKTA

n

KomnbrorepHoe o0opynoBanue

dopm-paxkTop: HOYTOYK;

XKecrtkas, HeoTKIIOUaeMasi KI1aBuarypa: HaJlu4ue;

Pycckast packiiagka KiiaBuaTypbl: HaJIMYUE;

Juaronans skpaHa: He MeHee 15,6 T0MOB;

Paspemienne skpana: e meree 1920x1080

nukceneit; KoauyecTBo siaep npoueccopa: He

MeHee 4; KonmmduecTBo IIOTOKOB: HE MEHEE &;

bazoBas TakroBas yactora npoueccopa: He Mmenee 1 I'T';
MaxkcumainbHas TaKToBasi 4acToTa IIpoLeccopa: He MeHee 2,5
['T; Kom-namsate nporeccopa: e menee 6 MoaiiT;

OObeM ycTaHOBJICHHOH onepaTUBHOM MamsTH: HE MeHee § [ 0aiT;
O6bem nozaiep>KkUBaeMoi ONepaTuBHOM MaMsTH (711 BO3MOXHOCTHU

1 HoyTt6yx . 3 2
Yoy pacupenus): He MeHee 24 ['0aiiT; e wr
O0beM nakonurensa SSD: ne menee 240 1'0aiit; ' ’
Bpewmst aBToHOMHO# paboThl OT 6aTapeu: He MeHee 6 4acoB;
Bec HOyTOyKa C yCTaHOBIIEHHBIM aKKyMylsiTopoM: He Ooiee 1,8
kr; BHemnuit untepgeiic USB crannapra He Huxe 3.0: He MeHee
TpeX CBOOOIHBIX;
Buemnuit unrepdeiic LAN (ncnosibp30BaHue MEPEXOTHUKOB
HE IPEAYCMOTPEHO): HAIUUHUE;
Hanuuue momyneit u unTepdeiicoB (MCHOIb30BaHUE MTEPEXOJHUKOB
He npeaycMmorpeHo): VGA, HDMI;
becripoBoanast cBsa3p Wi-Fi: Hanuuue ¢ nmoaepkKkoi crangapra
IEEE 802.11n wim coBpeMeHHee;
KonmnuecTBo ennHu
5t KoanuecTBo CANHNI AJd
. 001e00pa3oBaTeIbHBIX
HaumeHnoBan 001meoopa3zoBareIbHbI .
Ne KpaTkue npuMepHble TeXHHYeCKHe . opraHu3anmii,
ue X OpraHm3alnuu, He
XapPaKTEePUCTUKHA ABJAOIUXCH
o0opynoBaH SIBJISIIOIIMXCS
MAaJOKOMIIJICKTHBIMH, €/1.
us MAaJIOKOMIIJICKTHBIMH,
en H3M.

H3M




Web-kamepa: Hanmuuue;

Manunynarop "Mblib':

HaJIN4ue;

IIpenycraHoBiIeHHAs ONEpallMOHHAs CUCTEMA C
rpaduyecKuM MoJIb30BaTeNIbCKUM UHTEpPeiicom,
obecnieunBaroias paboTy pacpoCTpaHEHHBIX
o0pa30BaTeIbHBIX U OOLIECUCTEMHBIX MPUIOKEHUM:
HaJIM4ue.

Tun ycrpoiictea: MOV (byHKIIMN TTe4aTH, KOTTUPOBAHUS,
CKaHUPOBAHUS);
dopmar Oymaru: He MeHee

MNPOP®PUIBHBIN KOMILIEKT OGOPYIOBAHUSA

2 Moy A4; 1IBeTHOCTB: YEpHO- 1 1
(pHETEp, CKAHeD, OCIIBII; IIT. IIT.
KormHp) TexHosorus neyatu: jgazepHas
MakcumainbHOe pazpenienue nedatu: He menee 1200x1200
touek; MuTepderice: Wi-Fi, Ethernet (RJ-45), USB.
TABJIMLIA Ne2

HaumenoBan
ne
000py10BaH
s

KpaTlme NPpUMEPHbIC TCXHUYECKHE
XapPaKTCPUCTUKH

KoJsnyecTBO eqMHUILY
s
npopuILHOro
KOMILIEKTA

(o0meo0pa3oBaTebH
ble OPraHU3aNHuH, He
AIBJISIIOLLIM ECS
MAaJIOKOMILIEKTHbIM)

’
€. U3M.

KoanuecTBo equHuIY
aas
NpopUILHOIO
KOMILJIEKTA

(MaJIOKOMILIIEKTHBI

e

001meoOpa3oBarebH

ble OpraHu3anmum),
ell. M3M.

BA30BAS (OBA3ATEJIbBHAS YACTD)

ECTeCTBeHHOHay‘lHaH HaNpaBJCHHOCTDb




ObecnieunBaeT BHINIOJHEHHE TaOOPATOPHBIX pabOT HA ypOKax Mo OHOIOTHH
B OCHOBHOM IIIKOJIE ¥ IPOEKTHO-UCCIIE0OBATENBCKOM 1€ATENbHOCTH
yuammxcsi. Kommekranus: becnpoBogHON MyIbTHIATYUK 110 OMOJIOTHH C
6-10 BCTPOCHHBIMU JAaTYMKAMMU:

Jatuuk BnaxkHoctu ¢ quanazonom m3mepenus 0...100%

JlaTunK OCBEIIEHHOCTH C JUala30HOM U3MEPEHUs He yxe ueM oT 0

1o 180000 nx

Haruuk pH ¢ aquanasonom n3mepenus He yxe ueM ot 0 1o 14 pH

JlaTduuk TemMneparypsl ¢ IMAa30HOM U3MEPEHHU He yke ueM oT -20

10
Hudposas +140C
aBOPATOpEA 10 JlaTuuK >1€KTPONPOBOAMMOCTH C IMANa30HAMHU U3MEPEHUS HE YXKE YEM OT 3 . 2w
6 HOIOrHH 0 1o 200 MmxCwm; ot 0 mo 2000 MKCI\iI’; ot 0 1o 20000 MkCwm
(yacEmaccHax) JlaTuuk TeMmneparypbl OKpyXKarollel Cpesibl C AMana3oHOM U3MEPEHHUS He
yxe yem ot -20 1o +40
Axceccyapbl:
Kabens USB coennHUTENBHEBIN
3apsitHOE YCTPOICTBO ¢ Kabenem
miniUSB USB Ananrtep Bluetooth 4.1
Low Energy
Kpatkoe pykoBoiCTBO 1O 3KCIUTyaTaliuu HUPpoBoii JabopaTtopuu
[udposas Bumeokamepa ¢ METAULTUYSCKUM IITATUBOM, Pa3pelICHIE
He meHee 0,3 Mmmke
ITporpammHoe obecrieueHue
Mertoanueckue pekoMeHaanuu He menee 30
paboT YmakoBka
KoauuecTBo CANHNI
19 KoanuyecTBO eqMHUIL
NpoHIBLHOIO st
No HaumenoBan KpaTkue NpHMepHbIe TEXHETECKHE KOMILIEKTAa npoGuJILHOrO
ue (o0ueo0pa3oBaTebH KOMILJIEKTA
000py10BaH XapaKTepHCTHIH ble OpraHMu3aluM, He (MaJIOKOMIIJIEKTHBI
us ABJIAKOIIHECH €
MAaJIOKOMILIEKTHbIM) 001meoOpa3oBarebH
, ble OpraHUu3aIum),
€. U3M. €. U3M.

Hammaue PYCCKOA3BIYHOT'O camra MNOAACPKKH, HAITNINEC BUACOPOJINKOB.




ObecnieunBaeT BBIIIOJHEHHE JAOOPATOPHBIX pabOT MO XUMUH Ha YPOKaXx B
OCHOBHOM ILIKOJIE Y IPOEKTHO-UCCIIEA0BATENBCKON 1EATEIBHOCTH
yuamuxcs. Kommiekranus:

becnpoBogHON MyIBTUAATYMK IO XUMUH C 4-Ms BCTPOCHHBIMU
natunkamu: Jlatunk pH ¢ nuamazonom usmepenus He yxe yem ot 0 qo 14
pH

JlaTuuK BBICOKOM TeMIepaTypsl (TEpMOIMAPHBIN) C THana30HOM

n3MepeHus He yxe ueM ot -100 1o +900C

JlaTyuK 31EeKTPONPOBOAUMOCTH C TMana30HaMH U3MEPEHUS HE Y)Ke YeEM OT
0 1o 200 MxCwm; ot 0 1o 2000 MkCwm; ot 0 10 20000 MxCm

HaT'-H/IK TEMIICPATYPhI MJIATHHOBBIN C ANAa30oHOM M3MCPEHUA HEC YKE

ndponas
2. Hudp yeM oT -30 go +120C 3 mr. 2 MIT.
naboparopust 1o
OTnenbHBIE JATYNKH:
XUMHH (yUeHUYECKas) N
JlaT4ukK ONTUYECKOM TIIOTHOCTH 525
HM AKceccyapsbl:
Kab6ens USB coenuHuTENbHBIN
3apsiTHOE YCTPOUCTBO ¢ Kabenem
miniUSB USB Anantep Bluetooth 4.1
Low Energy
Kpatkoe pykoBOACTBO 1O dKCIUTyaTaliuu UQGpoBoii 1aboparopuu
Ha6op nmabopaTopHoii OCHaCTKH
ITporpammHoe obecrieueHune
Mertoanueckue pekoMeHaannu He menee 40
pabot Hanudne pycckosi3bIYHOTO caiiTa
noaaepkku Hanndre BUIEOPOITMKOB.
KoamuecTBO eqmHHUIL
IJI KoanuecTBo CAUHHUI
npoduiabHoOro ISt
HaumenoBan KOMILIEKTA NpopUILHOIO
No Kparkue npuMepHble TEXHHYeCKHE
ue (o01meodpazoBaTebH KOMILJIEKTa
XapaKTePUCTHKH
o0opynoBaH ble OpraHu3amnuu, He (MaI0KOMIJIEKTHBI
nus ABJAKOIIINECH (Y
MAaJIOKOMILIEKTHBIM) 001eodpazoBaTeTbH
s ble OPraHU3alun),
ea. U3M. €. U3M.




OO6ecrneunBaeT BHIMIOTHEHUE IKCIIEPUMEHTOB 10 TeMaM Kypca (hU3HUKH.
Komrmiexramms:

becnpoBogHOl MynbTHAATYMK N0 (PU3HKE C 6-10 BCTPOSCHHBIMU
naruukamu: [{udpoBoil naTuuk TeMeparypsl ¢ JUana3oHOM U3MEPEHH
He yxe yem ot - 20 go 120C

[udpooii gaTyrk aOCOMOTHOTO JABICHUS C JUANa30HOM U3MEPEHUS
He yxe yem ot 0 1o 500 xIla

JlaTuuK MarHMUTHOTO MOJIS ¢ JUAa30HOM U3MEPEHHUS HE yxe ueM oT -80
1o 80 mTn

JlaTuuK HanpsKeHUs ¢ JUana3oHaMU U3MEPEHHUs HE YKe YeM OT -2 J10
+2B ; ot -5 no +5B; ot -10 1o +10B; oT -15 10 +15B

Hudposas JlaTuuk TOKa He yxke yeM ot -1 1o +1A
3. naboparopus 1o JlaT4uk akcenepoMeTp ¢ IMoKa3aTelsIMU He MeHee ueM: 12 g; +4 g; +8 3 wr. 2 wr.
¢busnke g OTnenpHbIe yCTpOCTBA:!
(yueHunueckas) USB ocuumiorpag He MeHee 2 kaHana, +/-
100B Akceccyapsr:
Kabens USB coennHUTENBHEBIN
3apsigHOE yCTpoiicTBO ¢ Kabenem miniUSB
USB Apnantep Bluetooth 4.1 Low Energy
KoHncTpykTop nnst mpoBeieHus
SKCIEPUMEHTOB
Kpatkoe pykoBOACTBO 1O dKCILTyaTaliuu U poBoii 1aboparopuu
[IporpamMmHoe obGecnieueHue
Metoauueckue pekomenaanuu (40 padbor)
Hannuue pycckos3pI9HOrO cairta
noajepkku Hanuune BUACOPOIUKOB.
KomnblorepHoe o6opynoBanue
4. HoyTt06yx DopM-aKTOp: HOYTOYK; 3 mr. 2 mr.
KoanuecTBo (J1070:0701¢
I KosmuecTBO ennHuUIL
NpoPHUIBLHOIO st
N HaumenoBan KparkHe npumepHbie TeXHHUECKHE KOMILIEKTa NpopHILHOIO
e (o0meodpa3oBarebH KOMILIEKTa
o0opynoBaH XapAKTEPUCTHIH bl¢ OPraHU3aluu, He (MaJI0KOMILJIEKTHBI
us ABJAKOIIINECCHA ¢
MAaJIOKOMILIEKTHBIM) o01eodpazoBaTebH
s ble OPraHUu3anum),
€. U3M. ¢/1. U3M.




XKecrtkas, HeoTKIIOUaeMasi KI1aBHarypa: Halu4yue;

Pycckas packiaaka KiaBUaTyphl: HAJIMYUE;

Jwnaronans 3kpaHa: He MeHee 15,6 nroHMOB;

Pa3pemenue skpana: He MeHee 1920x1080

nukcenei; KonuyecTBo saep npoueccopa: He

MeHee 4; KonmduecTBo IIOTOKOB: HE MEHEE &;

bazoBas TaktoBas yactora npoueccopa: He Menee 1 I'T'1;
MaxkcumanbHas TaKToOBasi 4acToTa IIpoLeccopa: He MeHee 2,5
I'T; Kom-namsate nporeccopa: He meree 6 MoOaiiT;

OObeM ycTaHOBIEHHOI ONepaTUBHOM MamMsATH: He MeHee 8 [ 0aiiT;
O6wem noaep >kuBaeMoi orepaTuBHOMN NaMsITH (AJ11 BOZMOXXHOCTH
pacmupenus): He MmeHee 24 ['6aiit;

O0beM nakonurensa SSD: ne mernee 240 ['0aiit;

Bpewmst aBToHOMHO# paboThl OT 6aTapeu: He MeHee 6 YacoB;

Bec HOyTOyKa C yCTaHOBIIEHHBIM aKKyMmynsiTopoMm: He Ooiee 1,8
kr; BHemnuit untepgeiic USB crannapra ve Huxe 3.0: He MeHee
TpeX CBOOONIHBIX;

Buemnnit unrepdeiic LAN (ucnosip30BaHue MEPEXOTHUKOB

HE TIPETYCMOTPEHO): HAJTUIHE;

Hanuuue momyneit u unTepdeiicoB (MCOIb30BaHUE MTEPEXOTHIUKOB
He nipenycMoTpeno): VGA, HDMI;

becripoBoanast cBsi3p Wi-Fi: Hanuuue ¢ mojiepKkoi cTangapra
IEEE 802.11n nnu coBpemeHHeE;

Web-kamepa: Hanuuue;

Manunynsarop "Meimb":

HaJIN4uE;

[IpenycranoBneHHas oneparoHHas cCUcTeMa ¢ rpadudeCcKum
M0JIb30BaTENLCKUM MHTEp(delicoM, obecrieunBaroas paboTy

pacnpoCTpaHEeHHbIX 00pa30BaTeIbHBIX M OOLIECUCTEMHBIX MPUIIOKEHUH:

HaumenoBan
ue
000py10BaH
us

Kparkune npumepHbie TeXHHYECKHE
XapaKTepUCTHKHA

KoamuecTBO eqmHHUIL
st
npoduiabHoOro
KOMILJIEKTAa

(o01meodpa3oBaTebH
ble OPraHMu3alUuM, He
SAIBJISAIOLLH € CH
MaJIOKOMILJIEKTHBIM)

’
€. U3M.

KosnyecTBO equHuIy
TSt
npoGuJILHOrO
KOMILJIEKTA

(MaJIOKOMILIEKTHBI
e
001eodpazoBaTeTbH
ble OPpraHU3aIun),
e/l. U3M.

Haan4duce.




MO®Y (npunTep,
CKaHep, KOIHp)

Tun ycrpoiicrBa: MOV (pyHKIIMN TeyaTH, KOMUPOBAHUS, CKAHUPOBAHUS);
®opmar Oymaru: He MeHee A4;

[IBeTHOCTB: UepHO-OEBIii;

TexHonorus neyaru: nasepHas

MakcumanibHOE paspemienue nedaru: He Menee 1200x1200

touek; Murepderice: Wi-Fi, Ethernet (RJ-45), USB.

1 mT

1 mT

JOINNOJIHUTEJIBHOE OBOPY/IOBAHUE

EcTecTBeHHOHAy4YHAsi HAIPABJICHHOCTH

Hudposas
naboparopust o

O6uonoruu
(yueHuueckas)

OOecrnieunBaeT BBINOIHEHHUE JTA00OPATOPHBIX PadOT Ha ypOKax MO OUOJIOTHH
B OCHOBHOMH IIIKOJIE U MIPOEKTHO-UCCIIE0BATENbCKOM 1eATeIbHOCTH
yuamuxcs. Komrmexranus: becnpoBoaHON MyabTHAATINK IO OHOJIOTHH C
6-10 BCTPOCHHBIMU JIATYHKAMH:

Jaruuk BnaxkHoctu ¢ quanazonom uzmepenus 0...100%

JlaTyuK OCBEIIEHHOCTH C TUANa30HOM H3MepeHus He yxe yeM oT 0

1o 180000 nx

Hatuuk pH ¢ nuamazonom uzmepenus He yxxe yem ot 0 qo 14 pH

JlaTuuk TemMnepaTypbl C 1Mana30HOM U3MEPEHUsS HE yxke ueM oT -20

10

+140C

JlaTyuK 31EeKTPONPOBOAUMOCTH C IMaNa30HaAMH U3MEPEHUS HE Y)Ke YeM OT
0 1o 200 MxCwm; ot 0 mo 2000 MxCwm; ot 0 10 20000 MxCMm

JlaTuuk TemnepaTypbl OKpYKarollel Cpeibl C AUara30HOM U3MEPEeHHs He
yxke yem ot -20 10 +40

AKceccyapsl:

Ka6ens USB coennHuTEIHHBII

3apsiTHOE YCTPOUCTBO ¢ Kabenem

miniUSB USB Anantep Bluetooth 4.1

Low Energy

KpaTkoe pyKoBOJICTBO 1O 3KCILTyaTaluu ¢ poBoii 1aboparopuu

1 mT.

1 mT

HaumenoBan
ue
000py10BaH
ust

KpaTrkue npuMepHble TeXHHYeCKHe
XapaKTepUCTHKHA

KoJsnyecTBO eqMHUILY
s
npopuILHOro
KOMILIEKTA

(o0meo0pa3oBaTebH
ple OpraHu3aluN, He
AIBJISIIOLLIM ECS
MAaJIOKOMILIEKTHbIM)

’
€. U3M.

KoanuecTBo equHuIY
nas
NpopHUILHOIO
KOMILIEKTAa

(MaJIOKOMILJIEKTHBI
e
001meoOpa3oBarebH
ble OPraHU3alun),
ell. U3M.




[udposas Buneokamepa ¢ METAIIMYECKUM IITaTUBOM, Pa3peLICHHE
He meHee 0,3 Mmuke

[IporpammHoOe obecrieueHne

Metonnueckue pekomeHaannu He mesee 30

pabot YmakoBka

Hannuune pycCkosi3pIYHOTO caiTa MOJJEPKKH, HAJIMYHE BUICOPOIUKOB.

ObecnieunBaeT BBIIIOJHEHHE JAOOPATOPHBIX pabOT MO XUMUH Ha YPOKaX B
OCHOBHOM ILIKOJIE Y IPOEKTHO-UCCIIEA0BATENBCKON EATEIBHOCTH
yuamuxcs. Kommuiekranus:

becnpoBogHON MyIBTUAATYMK IO XUMUH C 4-MsI BCTPOCHHBIMU
natunkamu: Jlatunk pH ¢ nnamazonom usmepenus He yxe yem ot 0 mo 14
pH

JlaTuuK BBICOKOM TeMIepaTypsl (TEpMOMApHBIif) ¢ AUara30HOM
n3MepeHus He yxe ueM ot -100 1o +900C

JlaTyuK AIEeKTPONPOBOAUMOCTH C TMaNa30HaAMH U3MEPEHUS HE Y)Ke YeEM OT
0 mo 200 MxCwm; ot 0 mo 2000 MmxCwm; ot 0 10 20000 MkCMm

) Hudposas JlaTduuk TemMneparypsl IUIATHHOBBIN C IMAITa30HOM U3MEPEHHUSI HE YKE 1 e 1 e
: 1abopaTopus 1Mo gem ot -30 g0 +120C ' ’
XUMHH (yUeHUYECKas) OtnenbHbIC TaTYUKU:
JlaT4ukK ONTUYECKOM TIIIOTHOCTH 525
HM AKceccyapsbl:
Kabens USB coenmuHUTEIBHBIHN
3apsiTHOE YCTPOUCTBO ¢ Kabenem
miniUSB USB Anantep Bluetooth 4.1
Low Energy
Kpatkoe pykoBOJICTBO 1O 3KCILTyaTaIlluu [MUPPOBO
nabopatopuu HabGop nabopatopHoil 0CHaCTKH
ITporpammHoe obecrieueHune
Mertoanueckue pekoMeHaannu He menee 40
pabot Hanudue pycckosi3bIYHOTO caifTa
MOAJICPKKHU
KosmnyecTBO equHuIy
I KoauuecTBO eqMHUIL
NnpopuILHOTO IS
Ne HaumenoBan KpaTkie npHMepHbie TeXHHTECKHe KOMILIEKTA NpopUILHOIO
ue (o01meodpa3oBaTebH KOMILJIEKTA
o0opynoBaH XapaKrepueruicu ble OpraHu3amnuu, He (MaI0KOMILJIEKTHBI
ns ABJIAOIIHECH €
MAaJIOKOMILTEKTHBIM) o01eo0pa3oBaTeTbH
s ble OPraHU3aluN),
€. U3M. €. U3M.




Hannure BuIeopoInuKoB.

OObecnieunBaeT BBHITIOTHEHHE SKCIIEPUMEHTOB 110 TeMaM Kypca

¢uzuku. Kommnexramus:

becnpoBogHON MyTBTUAATYHK TIO (PU3HKE C 6-F0 BCTPOSHHBIMU
naraukamu: [{udpoBoit 1aTank TeMIrepaTypsl ¢ JUAMa30HOM U3MEPEHHUS
He yxe ueM oT - 20 no 120C

udposoit garTunk aOCOIOTHOTO JABICHUS C IUAMa30HOM U3MEPEHUS
He yxe yem ot 0 1o 500 kIla

JlaT4nmKk MarHMTHOTO TOJISI C IMAa30HOM M3MEPEHUA HE Yxe 4eM OT -80
1o 80 mTn

JlaTuuk HAMPsDKSHUS ¢ TUAITa30HaMA U3MEPECHHSI He y)Ke 9eM OT -2 J10
+2B ; ot -5 mo +5B; o1 -10 o +10B; ot -15 1o +15B

Hudposas JlaTunk TOKa He yxe yeM oT -1 1o +1A
3. nabopatopust 1o JlaTumk akcenepoMeTp C MoKa3aresisiMi He MeHee yeM: +2 g; +4 g; +8 g I . I .
¢buzuke OTtaenbHbBIE YCTPOUCTBA:
(yuenuueckasi) USB ocmmmiorpad He MeHee 2 kaHana, +/-
100B Akceccyapsr:
Ka6ens USB coennHUTENBHBIN
3apsimHOE yCTpoiicTBO ¢ Kabenem miniUSB
USB Anantep Bluetooth 4.1 Low Energy
KoncTpykrop nmst mpoBeieHus
JKCIIEPUMEHTOB
Kpatkoe pykoBOICTBO O 3KCIUTyaTaIiuu UGpoBoii 1aboparopuu
[IporpammHoOe obecrieueHne
Metoaunueckue pekomeHaanuu (40 pador)
Hannuwne pycckosi3pIi4HOIO cailTa
noaaepkku Hannure BUIEOPOIUKOB.
4 Hudposas nadboparopusi | ObecrnednBaeT MpoBeaeHUE UCCIENOBAHUS O (DYHKITMOHUPOBAHUIO | e 1 e
) 1o Gpu3noIoruu yesoBeyeckoro opranumMa. Kommnekramusi: becnpoBogHON MyabTHAATYUK ) )
KoanuecTBo eqHHIY
I KoauuecTBO eqMHUIL
NPOPUILHOIO st
Ne HaumenoBan KpaTkie npUMepHbie TEXHHTECKHE KOMILIEKTA NnpopUILHOIO
ue (o0ureo0pa3oBaTebH KOMILJIEKTA
o6opynoBan XapaKTepUeTHIH ble OpraHu3anmu, He (MaJIOKOMIIIEKTHBI
us ABJAOIINECHA €
MAaJIOKOMILIEKTHbIM) o01eo0pazoBaTebH
, ble OPraHU3alun),
el. H3M. el. M3M.




(mpoduIIbHBII YPOBEHB)

10 (PM3HOJIOTHH C 5-F0 BCTPOCHHBIMHU JaTunkamu: JlaTamk
aprepuanbHoro aasiaeHus (0...250 MM pr. cT.)
JlaTuuk mynbca ¢ quana3zoHoM U3MepeHus He yxke ueM ot 30 go 200

YJI/ MUWH I[aT‘-II/IK TEMIICPATYPhI TCJIa C AUANTA30HOM U3MCPCHUS HC YIKC YEM

oT +25 no
+40C

JlaTunk 4acTOThI AbIXaHUA C THAa30HOM U3MEPEHUA He yxe yeM oT 0 10

100 uukiIoB/MUH

JlaT4unK yCKOpeHHMs C moka3aressmu +2 g; +4 g; +8

g OTaenbHbBIE YCTPOICTBA:

Haruuk OKI' ¢ nuamazonom uzmepenus He yxxe yem ot -300 1o +300
MB) arunk pH ¢ aunanasonom n3mepenus He yxe uem ot 0 1o 14 pH
JlaTuuk criioMep ¢ quara3oHoM U3MepeHus He yxke ueM ot -40 no 40
H Jlatunk ocBeIeHHOCTH ¢ AUAa30HOM U3MEpEHUs He yke 4eM oT 0
1o 180000 nk

Axceccyapbl:

Kabens USB coennHUTENBHEBIN

3apsigHOE yCTpoiicTBO ¢ Kabenem miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

Konctpykrop 1uist mpoBeeHus

IKCIICPUMEHTOB

Kpatkoe pykoBOACTBO 1O dKCILTyaTaliuu U poBoii 1aboparopuu
[IporpamMmHoe obGecnieueHue

Metoanueckue pekoMeH1auu ne menee 20

pabot Hanmnume pycckosi3pI9HOTO caiTa

nojaepxkku Hannune BUIEOpPOIHKOB.

ObecnieunBaeT MpoBeeHNE Y4eOHOTO SKOJIOTHYECKOTO MOHUTOPUHTA

Hudposas WHCTPYMEHTAILHBIME MeTogamMu. HaGop mpuMeHseTcs: mpu U3y4eHun 1 wr 1 wr
naboparopusi o 9KOJIOTUH, OMOJIOTHH, XUMHUH, TE€OTpaQuu U IPUPOIOBEACHUS, a TAKKE JJIS ’ '
3KOJIOTUH WHAWBUOYAJIbHBIX UCCICIOBAHUA U HpOeKTHOﬁ ACATCIBbHOCTH HIKOJIBHUKOB.
KonnuecTBo enmHnn
s KosnyecTBo exuuun
npoduiabHoro IS
HaumeHoBaH KOMILIEKTA Npo(UIbLHOIO
Ne Kpatkue npumepHbie TeXHUYECKHE
ue (o0ureodpa3oBaTebH KOMILTEKTAa
XapaKTePUCTHKH
obopynoBaH ple OpPraHu3aInm, He (MaJIOKOMIIEKTHbI
us SIBJISIIO LM ECS e
MAaJIOKOMILTEKTHBIM) o01eo0pazoBaTeTbH
, ble OpraHu3anmuM),
ell. U3M. el1. U3M.




Kommutexranus: becnipoBogHONW MyJIBTUAATYUK 110

9KOJIOTUYECKOMY MOHUTOPHUHTY C 8-F0 BCTPOCHHBIMU JJaTUUKAMHU:
JlaTuuk HUTpAT-

HoHOB JlaTunk

XJIOPUI-UOHOB

Haruuk pH ¢ nuanazonom uzmepenus He yxe uem ot 0 1o 14 pH
Jatuuk BiaxkHocTu ¢ quanazonom m3mepenus 0...100%

JlaTuuK OCBEIIEHHOCTH C IMala30HOM U3MEpEHUs He yke ueM ot 0

10 180000 nk

JlaTuuk TemMneparypsl ¢ AMAa30HOM U3MEPEHHUs He yxke ueM oT -20 1o
+140C

JlaTuuK >1€KTPONPOBOAMMOCTH C IMANa30HAMHU U3MEPEHUS HE YXKE YEM OT
0 10 200 MxCwm; ot 0 mo 2000 MmxCwm; ot 0 10 20000 MxCwm

JlaTuuk TemMneparypbl OKpyKarolled Cpebl ¢ TMana3oHOM U3MEpEeHUs
He yxe yem ot -20 1o +50C

OTtnenbHbIEC JATUYUKU:

JlaTuuk 3ByKa ¢ (yHKIIMEW UHTETPUPOBAHUS C TUATIA30HOM H3MEPEHUS
yacToT He MeHee ueM oT 50 'y mo 8 kI'm;

JlaTuuK BITQXKHOCTH TOYBBI C JUATIA30HOM M3MEPEHHS He yxe ueM oT 0 10
50%

Jlatuuk xuciopona ¢ auanazoHom u3mepenwus ot 0 1o 100%

JlaT4uk ONTUYECKOM TIIOTHOCTH 525 HM

Jatuuk ontudeckoit oTHOCTH 470 HM

Jlatuuk TypOUuIUMETp ¢ AMana3oHoOM u3MepeHus He yxe yem ot 0 1o 200
NTU

JlaTuuK OKHCH yIiiepoJia C IMarna3oHoM U3MEpEeHus He yxe uyeM ot 0 10
1000 ppm

Axceccyapbl:

Ka6ens USB coeaunauTtenpHbii (2 MIT.)
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3apsiTHOE YCTPOUCTBO ¢ Kabenem

miniUSB USB Anantep Bluetooth 4.1

Low Energy

CrepskeHb IS 3aKPEIUICHUS JaTYUKOB B ITAaTUBE

Kparkoe pykoBOACTBO 1O dKCIITyaTaniuu mudpoBoi sadboparopuu
ITporpammHoe obecrieueHue

Mertoanueckue pekoMeHaanuu He menee 20

paboT YmakoBka

Hannuune pyccKosi3bIMHOTO caiiTa MOIIePKKU, HAIMYNE BHICOPOIIUKOB.

Tun Mukpockorna: OHOIOTHIeCKUN
Hacanka mukpockomna:

MOHOKYisipHast Haznauenue:
nabopaTopHBIN

Merton uccnenoBaHus: CBETIOE MOJE
Marepuas ONTUKH: ONITUYECKOE CTEKIIO
VYBenuueHne MUKpockomna, Kkpat: 64 —

6. Muxkpockorn 1 poBoit 1280 Oxynspsr: WF16x I mr. 1 wrt.
OOnekTuBHL: 4%, 10x, 40xs
(mognpyxuHEeHHBIN) PeBoabBepHas roioBKa:
Ha 3 00BbeKTHBa
Tun noAcBeTKU: 3€pKaIo WU CBETOUO
PacnonoxeHue noacBETKH: BEPXHSS U
HIKHsAS Marepuan kopmiyca: MeTaul
[IpenmeTHslii cTonuk, Mm: 90
Ncrounnk muranwms: 220 B/50
['p Yucno meranukcenen: 1
B nabop BxomaT Becwl mabopaTopHbie dnekTpoHHbIe 200 T, CHUPTOBKA
nmabopaTopHasi, BOpOHKA KOHUYECKasl, MaJIouKa CTeKJISTHHAS, IPOOUpKa
7. Ha6op OI'D o xumuu I1X- 14 (10 mtyk), crakan Beicokuii ¢ HocukoM BH-50 ¢ meTtkoii (2 I wr. I wr.
HITYKH), HUIUHAP U3MepUTEIbHbIN 2-50-2 (CTEKISHHBIN, C IPUTEPTON
KPBIIIKO#), IITaTUB s IpoOupok Ha 10 rHE3x, 3a5KUM TPOOUPOUHBIIA,
IaTelb-
KonnuecrBo enmHnn
s KoauuecTBO €qMHUIL
NpopHUILHOTO Jid 6
N HaumenoBan KparkHe npumepHbie TeXHHUECKHE KOMILJIEKTA NpopHILHOIO
ue (o01meodpa3oBaTebH KOMILJIEKTA
o0opynoBaH XApAKTepUCTHIH bl¢ OPraHU3aluu, He (MaJ10KOMIJIEKTHBI
nus ABJIAIOLIHECH ¢
MAJOKOMILIEKTHBIM) 00111€00pa30BaTEIabLH




€. U3M.

noxeuka (3 mryku), Habop GIaKOHOB IJi XpaHEHUS! paCTBOPOB U
peakTuBOB (00BeM ¢urakora 100 MIT - 5 KOMIUIEKTOB TI0 6 IITYK,

o0beM

¢maxona 30 mi1 - 10 KOMIUIEKTOB 110 6 IITYK), HWIHHIP U3MEPUTEIBHBIN C
HocukoM 1-500 (2 mtyku), ctakad Beicokuid 500 mi (3 mTyku), Habop
epiuei 171 MbIThSl TOCY/BI (€I AJIS MBIThS IPOOUPOK - 3 MITYKH, €pII
JUTSL MBIThSI KOJIO - 3 IITYKH), XanaT Oenblit X/0 (2 mTyKH), mepyaTku
PE3MHOBBIE XUMHYECKUE CTOWKHE (2 MTYKH), OYKU 3aIIUTHBIE, (PHIBTPHI
oymaxkusie (100 mTyk), roprodee 11t cnupToBok (0,33 ).

B coctaB Habop BXOIAT pEaKTHBHI: AIFOMUHHMN, JKEJIE30, COJISTHAS
KHCJI0Ta, METUJIOpaHXk, (peHondTanenH, aMMHaK, EPOKCH]T BOAOPO/A,
HUTpAT cepedpa U Ipyrue; B 00IIeH CI0KHOCTH - 44 pa3InIHbBIX
BEIIECTB,

MCTIOJIB3YEMBIX ISl COCTABJICHUS! KOMIUIEKTOB PEaKTUBOB IIPH MTPOBEICHUH
9K3aMEHAIMOHHBIX IKCIIEPUMEHTOB IO KYpCY HMIKOJIbHONH XUMHUH.

YyeOHnas
naboparopust 1o
HEUPOTEXHOJIOTUU

B cocraB BxozAT:

Cencop Tun 1 He menee 1 mT., 06ecreunBaeT BOZMOKHOCTbh PETUCTPAIIH
CHTHAJIa IEKTPUUECKON aKTHBHOCTH MBI (3JIeKTpOoMHOTpaMMbl, DMI').
Perucrpanus 1omkHa OCYIIECTBISCTCS HEUHBA3UBHO, CYXUMHU
ANEKTpoAaMu. BO3MOKHOCTBIO KPETUIEHUS K PyKe YeJIOBEeKa, YTO JOJKHO
JaBaTh BOBMOXKHOCTBH PErHCTPUPOBATH AIIEKTPUUYECKYIO aKTUBHOCTH
MBIIIIBI B 00J1aCTH, HaJl KOTOPOI pacronaraercs kperenue. [Ipu
HanpsHKEHUH

MBIIIIBI JOJDKHA OBITH 0OecriedeHa BO3MOKHOCTh HAOTIOIEHHS

IIy4YHOCTH curHana (T.e. npucyrcrsue OMI), npu paccnabienun

MBIIIIBI - €€ OTCYTCTBHE.

Cencop Tun 2 He menee 1 mT., 06ecreunBaeT BOZMOKHOCTh PETUCTPAIIH
curraina ¢ororurernsmorpammsl (OIIIN) onTryeckum myTem, 3a cueTt
M3MEHEHHUSI OTPAKEHHOTO OT KPOBEHOCHBIX COCYIOB CBETA, 00bEM KOTOPBIX
M3MEHSETCS TI0/T BO3JICHCTBHEM ITYIbCOBOI BOJHBI. CEHCOpP AOJIKEH OBITH
o0ecredeH BO3MOKHOCTBIO KPEIUICHHS K IMOIYIIEUKe MMajIbIla YeIOBEKa.

1 mT

1 mT
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Cencop Tun 3 He menee 1 mrt., oOecrednBaeT BO3MOKHOCTD:
perucrpanuu curHaia snekrpokapanorpammel (OKI') He HHBa3UBHBIM
cocoboM; peructpauuu I, I u Il oTBenenuit; nogxroueHus

AJIEKTPOJIOB K CEHCOPY C MOMOIIBIO COEIMHUTENIBHBIX TPOBOJIOB,
obopynoBanHbix TouchProof pazpemamu.

Cencop Tun 4 He MeHee | mT. 06ecieunBaeT BOBMOKHOCTh: PETUCTPALIUU
CUTHaja KoKHO-raibpBaHnueckoil peakuuu (KI'P), peructpanus koroporo
OCYIIECTBIIIETCS HA TIOCTOSIHHOM TOKE; MOAKIIOUEHUS K TEly YeJIOBeKa ¢
MOMOILBIO CYXHUX 3JEKTPOJOB, MOAKIIOUEHHE KOTOPBIX K CEHCOPY
ocymiecTBisiercs ¢ momotibio TouchProof pazsemos.

Cencop Tun 5 He menee 1 mT., obecrnednBaeT BOZMOXKHOCTD: PErHCTPAIIUN
CUTHaJa 3JIeKTpUYECKOM akTHUBHOCTH Mo3ra (O3I) ¢ moMoIpio cyxux
HEHWHBA3UBHBIX 3JIEKTPOJIOB; PETUCTPALIUU FNEKTPUUECKOU aKTUBHOCTH
Pa3HbIX J0Je MO3ra; MOAKIIOUEHHS 3JIEKTPOIOB K CEHCOPY € IIOMOILIBIO
COEMHUTENLHBIX TPOBOJIOB, 000pynoBaHHbIX TouchProof pazsemamu;
3aKpEIICHUSI 3JIEKTPOIOB Ha IOBEPXHOCTH TOJOBBHI.

Cencop Tun 6 He MeHee | mT., 0O6ecrnednBaeT BOZMOXKHOCTD: PErHCTPALIUN
CUTHaja Kosiebanus rpyaHoi kietku (CeHcop AbIXaHusl); ONpeAeIeHUs
YacCTOThI IBIXAHMUSL.

YeTpoicTBO AJist cOOpa TaHHBIX OT CEHCOPOB U MIepeadu Ha
MEePCOHATBHBIN KOMIIBIOTEP 00ecTeYrBaeT BOZMOXKHOCTh cOOpa JaHHBIX
OT MOJKJIFOUEHHBIX K HEMY CEHCOPOB M OTIPABKY MOJYyYEHHBIX TaHHBIX
Ha [1K. ITogkmouenue nentpanbHoro monyis k 11K ¢ momonrsro USB-
kabeis. [{eHTpanbHbIif MOTY/Th IMEET He MeHee | IIT,: TaTbBAaHUYECKYTO
m3onsanuio ot [IK. LlenTpanbHblit MOy 00ecreunBaeT BOZMOXKHOCTh
OJTHOBPEMEHHOTO MOJKIIIOYEHHUS BIJIOTh 10 4 ceHcopoB. Kaxiblii u3
BX00B LleHTpanbHOro

MOJIYJII UMEET TrajlbBaHUYECKYIO H3O0JIALMIO (00eCIieYeHIEe MEKKaHATBbHOM
rajbBaHu4eckoi n3onsauun). [lonkmnrouenue ceHcopos K LleHTpanbHOMY
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MOJIYJ IO OCYILECTBIISETCS C MOMOIIBIO CIEUAIN3UPOBAHHBIX Pa3bEMOB
tuna LEMO, obGecnieunBaronux npaBuIbHOCTb NOJKIIOUEHUS pa3beMa U
CHIDKAIOILUX PUCK CIIy4alHOTO KacaHHs pa3beMOB TOKOIIPOBOISAIIMX
qacTel, a Takke 00eCreunBaoIINX 3aIUTy OT HECAHKIIHOHUPOBAHHOTO
MOJKJIIOYEHHUS K IPOU3BOJIBLHBIM YCTPOMCTBAM.

Monyne «Kuomka» He MeHee 1 mT., o0ecredrnBacT BOSMOKHOCTb:
pa3METKH PETUCTPUPYEMBIX CUTHAIIOB M OTMEYaTh HE MEHee 3-X
Pa3INYHbIX KATETOPUU COCTOSIHUM.

YeTpoicTBO, BXOAdIIEe B COCTaB J1a00paTopuH, JOJIKHO

o0ecreYnBaTh BOSMOXXHOCTh PETUCTPALIUN aPTEPHATIBHOTO

JIaBJICHUS.

[TporpammHuoe ob6ecnieuenue (nanee - [10). JlomkHO 0OecnieunBaTh
BU3YyaJIU3alMI0 U 00pabOTKY pEerucTpUpyeMbIX CUTHAJIOB.

['maBHOE OKHO IIPOrpaMMBbl JOJKHO COCTOSITh U3 BKJIAIOK, KaXas U3
KOTOPBIX COJEPKUT HAOOp TpaduKOB, HEOOXOIUMBIX JUIS

oToOpaxeHus: TpedyeMoil nHpopMaLny.

JlomKkHa UMETBCS BKJIaKa UIsl ONHOBPEMEHHOT'O IIPOCMOTpPA CUTHAJIA CO
BCEX CEHCOPOB, OJJHOBPEMEHHO MOJKIIOYEHHBIX K L{eHTpaibHOMYy
MOJYI0. DTO 00ecneunBaeT BO3MOKHOCTh MHOTOKAHAJIBLHOTO
(monmurpaduueckoro) pexxuma paboTsl yCTpOiCTBa.

Taxoke DOIKHBI UMEThCS BKJIAJKU AJI BU3YyaJIN3allMd CUTHAJIOB OT
cencopoB DMI, ®III, OKT, KI'P, D3I, cencopa nprxanusi, KHOTIKY; a
TaK>Ke NMPOU3BOJIHBIX IPa(hUKOB, HA KOTOPBIX BU3YAJIU3UPYIOTCS
CHEeIU(PUYHBIE JIJIsl TOTO U MHOTO CUTHajla BETUYHHBI.

I1O nomxHO aBaTh BO3MOXKHOCTb BU3YaJIU3allMH U 00pabOTKH
PErUCTPUPYEMBIX CUTHAJIOB, @ UMEHHO:

- OMI': Bu3yanu3auus CUrHaia, CIeKTp CUrHaJIa, aMILTUTYIHbIM TPUITED
- @III': BU3yanu3amnus CUrHaa, ClieKTpa CUrHajia, TaXorpaMMBel,
rpaduk mynbca
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- OKT': Bu3yanu3amus cCUrHasia, TaxorpaMmsl, Tpaduk mysiabca

- KI'P: Bu3yanu3zanus curxasna

- O0I': Bu3yanu3amus CUrHajia, ClieKTp CUTrHaIa, aMIUTHTYAa anbga-
puTMa, aMIUIUTya OeTa-puTMma.

- CeHCOp JBIXaHUs: BU3YAIH3AIIHsI CUTHAJIA,

- Knormka: Bu3yanusanus cursaia pasMeTKu

[1O nomKkHO UMETh BOBMOXKHOCTh KacTOMHU3aIMu U HacTpouku 110 s
3¢ pexTUBHOrO 0TOOpaXKEeHUS rPaUKOB: HACTPOUKA IIBETA, BHIOOD
napaMeTpoB JUIsl aHAJIN3a, BBIOOP 0TOOpakaeMbIX rpauKoB,
MacmrabupoBanue rpadukoB. [10 g0KHO UMETh BO3MOXHOCTD 3allUCH
Y BOCIIPOU3BEICHIS PETHCTPUPYEMBIX CHTHAJIOB.

Bo3MoxxHOCTH HACTpOMKHU MapaMeTpoB (GUIBTPALIUN CUTHAIA C TTIOMOIIBIO
(GuIbTpa HIKHUX YaCTOT, (PUIBTPA BEICOKMX YaCTOT, IIOJIOCOBOTO
bunpTpa, peKEKTOPHOTO GUIBTPA.

C uenplo ynoOCTBa aHaIM3a CUTHAJIA, JTOJIKHA UMETHCSA

BO3MOXKHOCTb 3aIMCH PETUCTPUPYEMBIX CUTHAJIOB B (ail, ¢
MOCJICAYIOIEH BO3MOXXHOCTBIO MIX TIOCIIEAYIOIIETO

BocrpousBeneHus B J7aHHOM [1O (MMUTHpYs perucTpaiuio curaaia

B PEKHUME PEaIbHOTO BPEMEHH).

B cocraBe: MmeTonuueckue MaTepuabl s YUUTeNs U 00yJarouxcs,
OIMHMCAHNE TIOJKIIOUYEHHUSI CEHCOPOB J1TA00PATOPUH, HHCTPYKITHH 110
ucnons3zoBanuto 110, onucanue 1abopaTopHbIX U MPAKTUYECKUX
paboT, KOTOPOE B TOM YHCIIE COACPIKHUT MPE3CHTAI[NOHHBIC

MaTepuabl.

VYmakoBka/kKopoOka 1abopaTopuu 1o KHA 00eCTIeunBaTh ynoOHOE
XpaHEHHUE U COMIePKATh TOACKA3KH ISl PACTIONOKESHUS CEHCOPOB U
YCTPOMCTB

naboparopuu AJisl yIOoOHOTO MCTIONB30BAHUS MIPETIOAABATEIISIMU H
00yJarOIUMHUCS.

TexHo0rn4ecKas HalpaBJCHHOCTD

9.

| O6pasoBarenbHBIH

| Po6oToTexHHYecKuii HAG0p NpeHA3HAYEH I M3y4eHHs OCHOB

1 oIt
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KOHCTPYKTOP 15t
MIPaKTUKU OJI0YHOTO
IPOrpaMMHUPOBAHUS
C KOMIUIEKTOM
JaTYUKOB

POOOTOTEXHUKH, JIeTajeil, y3710B U MEXaHU3MOB, HEOOXOAUMBIX

JUTSL CO3TaHUST POOOTOTEXHUYECKUX YCTPOMCTB.

Habop npencrapnsieT co00ii KOMIIJIEKT CTPYKTYPHBIX SJIEMEHTOB,
COCTUHUTEIILHBIX JIEMEHTOB U AIEKTPOTEXHUYSCKUX KOMITOHEHTOB.
Habop no3Bosier cobupars (M mporpaMMupoOBaTh COOMpPAEMbIe MOJIEIH ),
13 JIECMEHTOB BXOJSIIUX B €T0 COCTaB, MOACIH MEXaTPOHHBIX H
POOOTOTEXHMUECKUX YCTPOMCTB C aBTOMAaTH3UPOBAHHBIM yIPABICHUEM, B
TOM YHCJIC Ha KOJICCHOM XOJY, a TaK K¢ KOHCTPYKITUH, OCHOBAaHHBIX Ha
WCTIONB30BaHUM Tepeiad (B TOM YHCIIE YEPBSIYHBIX U 3y0UaThiX), a TaK ke
pBIYATOB.

CBETOAMOHBII MaTPUUHBIN TUCIUIeH ¢ 6e0i MOJCBETKON Ha
koHTpoJutepe KonmmuecTBo MOpTOB BBOIA/BEIBOIA HA KOHTPOJUIEPE HE
MeHee 6 KonmnmuecTBo KHOITOK HE MeHee 4

OO0111e€ KOIMYECTBO AIEMEHTOB: HEe MeHe 520 IIT., B TOM YHUCJIE:

1) mporpamMmmMupyemblii OJIOK YIIpaBlIeHUs, KOTOPBIA MOXKET

paboTarh aBTOHOMHO U B TIOTOKOBOM PEKHUME;

2) cCepBOMOTOPHI

3) naT4uK CHIIBI

4) naTyuK pacCcTOSTHUS

5) naT4uk 1BeTa

6) akKyMyJIsITOpHas Oarapest

7) [InacTUKOBBIC CTPYKTYPHBIC IIEMEHTBI, BKITIOUAst TepPOPUpOBAHHBIC
AIIEMEHTHI: 0aNKu, KyOUKH, OCH U BaJbl, COSAMHUTEIbHBIC AIEMEHTHI K
oCsM

, IIECTepHU, peAHa3HAuYCHHbIE JJI CO3/IaHUs YEPBAYHBIX U 3y0UaThIX
nepeaad, COSAMHUTEIBHBIC U KPETICKHBIC JJICMCHTHI,

7) [TporpamMmmHoe obecrmeuenue, UCTIOIb3yeMOe I
MPOTPaMMHUPOBAHUS COOUPAEMBIX POOOTOTEXHUYECKUX MOJCICH U
YCTPOMCTB, IOCTYIHO Uil CKaunBaHus U3 cetu MHTepHeT




KoanyecTBO eqMHUIL

st KonunuecTBo enmHun
npoduiabHoro IS
No HaumenoBan Kparkue npuMepHbie TeXHHUECKHE KOMILIeKTAa npoGuILHOro
ue (o0ureo0pa3oBaTebH KOMILJIEKTA
o0opynoBaH XApAKTepuCTHIH ble OPraHu3anum, He (MaJI0KOMIJIEKTHBI
us AABJISIIOLLIMECS e
MAaJIOKOMILIEKTHBIM) o01eo0pazoBaTeIbH
, ble OPraHUu3anum),
€/l. M3M. ell. U3M.
Kommrext JJIA U3YyYCHUA OCHOB 3JICKTPOHUKHU U pO60TOTeXHI/IKI/I
HaGop nomxeH ObITh IpeIHa3HAUCH JUTS IPOBEJACHUS YICOHBIX 3aHATHI
I10 SJICKTPOHUKC U CXCMOTCXHUKE C LCIIbIO U3YUCHUSA HauoOoee
pacrpoCTpPaHEHHOM IIEMEHTHOM 0a3bl, MPUMEHIEMOH ISl HH)KEHEPHO-
TEXHUYECKOTO TBOPYECTBA yUAITUXCS U pa3pabOTKH yUeOHBIX MOJIEICH
pO6OTOB. Ha60p JOJI2KCH IMO3BOJIATHh YYalllUMCA Ha IMIPAKTUKE OCBOUTH
OCHOBHBIE TEXHOJIOTHH IMPOCKTHPOBAHMS POOOTOTEXHUIECCKUX
KOMIUIEKCOB Ha MpUMepe yu4eOHbIX Mojiesield poOOTOB, a TaKKe U3YIUTh
OCHOBHBIE TEXHUYECKHUE PEIICHUS B 00JaCTH KHOSPHETUYECKUX H
BCTpanBa€MBbIX CUCTEM.
B cocTaB KOMIUIEKTa TOJIKEH BXOAUTh HAOOP KOHCTPYKTHUBHBIX 3JICMEHTOB
JJIA C60pKI/I MaKCTa MaHUITYJLIIXUOHHOIO p060Ta, KOMILICKT
OO0pazoBaTenbHBIH METANTMYECKUX KOHCTPYKTUBHBIX DJIEMEHTOB Ui COOPKH MaKeTa
10 Ha60p 110 MCXaHHKC, MOOMJILHOIO po60Ta u T.II. B cocTtaB xoMIiekTa BXOAUT Ha60p 1 T 1 T

MEXaTpOHUKE U
poOOTOTEXHUKE

JIEKTPOHHBIX KOMIIOHEHTOB JJIsl U3Y4YEHHUSI OCHOB JIEKTPOHUKHU U
CXEMOTEXHHKH, a TAKKE KOMIUIEKT IPUBOJOB U JATYMKOB PA3IMYHOTO
THIMA U151 pa3paboTKH pOOOTOTEXHUUECKUX KOMILIEKCOB.

B cocTaB koMIUIeKTa TOJKHO BXOJUTh: MOTOPBI C SHKOAEPOM - HE
MeHee 21T, CEpBOIPUBOJL OOIBIION - HE MeHee 41T, CEPBOIIPUBOLT
MaJIbli - He MeHee 21T, HHPPAKpPaCHBIA JaTYHK - HE MEHEe 3IIIT,
YABTPa3BYKOBOM

JaTyuK - HE MeHee 31T, JaTYUK TEMIEPATYpPHI - HE MeHee 11T,
JaTYUK OCBEIICHHOCTH - HE MeHee 11T, Habop IEKTPOHHBIX
KOMITOHEHTOB (p€3UCTOPbI, KOHIEHCATOPBI, CBETOAUO/IbI PA3IUYHOIO
HOMHHAaJa), KOMIUIEKT MPOBOJIOB IS O€CITaeyHOTO
MPOTOTUIIUPOBAHMSI, TIJIaTa

0ecraeyHoro NPOTOTUIHPOBAHMS, AKKYMYJISITOP U 3apsIHOE
YCTPOHCTBO, . B cocTaB KOMIIJIEKTa TOJIKEH BXOJUTh
MporpaMMHUPYEMbIH KOHTPOJIIEP, MPOTpaMMHPYeMbIid B cpeae Arduino
IDE win aHanmoruuHbIX CBOOOIHO PacIpoCTPaHIEMBIX cperax
pa3zpabotku. [IporpaMmmMupyemMbIii KOHTPOJIIED
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JOJDKeH 001ajaTh IOPTaMu JUTsl MOJKITFOUEHUS U(PPOBBIX U aHAJIOTOBBIX
ycrpotiicts, natepdeiicamu TTL, USART, 12C, SPI, Ethernet, Bluetooth
i WiFi.

B cocTaB xoMIUIeKTa TOMKEH BXOAUTH MOy b TEXHUUECKOTO 3pEHus,
NPEACTaBISIOMUN cO00H BBIYUCIUTENBHOE YCTPOUCTBO CO BCTPOCHHBIM
MHUKpOTPOIIECCOPOM (KOJI-BO sIIEp - HE MEHee 411IT, YacToTa sijipa He
MeHee

1.2 I'Tu, o0bem O3V - He menee 512MO, 00beM BCTPOCHHOM MaMsITH -
He MeHee 81'0), MHTerpupoBaHHOI kKaMepoi (MaKCUMaIbHOE
paszpeleHue

BUJICONIOTOKA, NepenaBaeMoro no uatepgeiicy USB - He MeHee
2592x1944 en.) u ontrueckoil cucreMoil. Moyiib TEXHUYECKOTO 3pEHUS
JOJKeH 001a1aTh COBMECTUMOCTBIO C Pa3InYHbIMU
MIPOrPaMMHUPYEMBIMH KOHTPOJIJIEpaMH C TIOMOIIbI0 nHTepdeiicos - TTL,
UART, 12C, SPI,

Ethernet. Momynme TEXHHYECKOTO 3peHUsI TOJKEH HMETh BCTPOCHHOE
IporpaMMHOe oOecIieueHre Ha OCHOBE ONEPallMOHHOM cucteMsl Linux,
MO3BOJISAIOIEE OCYIIECTBIATh HACTPOMKY CUCTEMBI MAIIMHHOTO
o0y4eHus mapaMeTpoB HEHPOHHBIX ceTel /1151 OOHApYKEHHsI 0OBEKTOB,
OTIpeJICIICHUS] UX TTapaMeTPOB U NaJbHEHIIeH NIeHTH()UKANH.
Kommutekt nomxeH obecriednBaTh BOZMOXKHOCTh U3YYE€HHUSI OCHOB
pa3paboTKu MPOrpaMMHBIX U allllapaTHBIX KOMIUIEKCOB HHKEHEPHBIX
cuctem, pemieHuit B chepe "MHTEpHET Beeit", a Takxke pelieHuil B
001acTi poOOTOTEXHUKH, UCKYCCTBEHHOTO MHTEIIJIEKTA U MAITHHHOTO
00y4eHHsI.

11.

UYetsipéxoces
ol y4eOHBIN
poboT-
MaHUMYJIATOP
c
MOJTYTbHBIMU

VY4eOHbIi poOOT-MaHUIYIIATOP MIPEIHA3HAYEH JJI1 OCBOCHMUSI
00y4aroMMHCS] OCHOB POOOTOTEXHUKH, AJIsI TOJTOTOBKH O0YUYAIOLUXCS K
BHEJPEHUIO U MOCIIEAYIOLIEMY UCIIOIb30BaHUIO0 POOOTOB B
MIPOMBIIUIEHHOM MTPOU3BO/ICTBE.

KonuuectBo oceli poOboTa MaHUTTYJISITOPA - YETHIPE.

[lepeMenieHue UHCTPYMEHTA B POCTPAHCTBE MO TPEM OCAM JIOJIKHO
YHOPABJIATHECS IaroBbIMU ABUT'aTCIISIMU. HanpsmceHI/Ie IINTAaHUS IIaroBbIX

1 mT

1 mT.




CMCHHBIMHU HacaaKaMu

KoanuyecTBO eqnHuUIL

s KonunuecTBo enmHun
NpoPHUIBLHOIO st
HaumeHoBan KOMILJIEKTa npoPUILHOrO
No Kparkue npuMepHbie TEXHHYeCKHE
ne XAPAKTEPHCTHKH (o0ureo0pa3oBaTebH KOMILJIeKTa
o0opynoBaH ble OpraHu3aNnum, He (MAJIOKOMILIEKTHBI
us SIBJISIIO LM ECST e
MAaJIOKOMILIEKTHBIM) 001meoOpa3oBarebH
, ble OPraHUu3anuM),
e/l. U3M. ell. U3M.




nBurarenen He ooiee 12 B.

CepBoaBurarenp 4eTBEPTOH OCH JIOJKEH 00€CTIeurnBaTh

MOBOPOT HHCTPYMEHTA.

VYros noBopoTa MaHUMYJIATOPAa HA OCHOBAaHUH BOKPYT BEPTUKAJIBLHOM ocu
He MeHee 180 rpanycos.

Jliig onpeneneHus NOJA0KEHUSI MAHUITYJISITOpA IIPU IIOBOPOTE BOKPYT
BEPTHUKAJILHOM OCH JOTKEH UCTIONIb30BAThCS YHKOAEP.

Yroi moBopoTa 3aiHeTo 1mieya MaHUIyIsiTopa He MmeHee 90 rpaaycoB.
Yron noBopoTa nepeaHero mniaeya MaHumynsatopa He menee 100
rpanycoB. [l onpeneneHust MoJIoKEHUs 3aJHETO U IEPETHETO IJIeY
MaHUMNYISITOPA JOMKEH UCTIOIh30BaThCS THPOCKOIL. YTOJ MOBOPOTA 10
yeTBepTOr ocu He MeHee 180 rpaaycos.

JlomxHa OBITH BO3MOXKHOCTb OCHAIIIEHNSI CMEHHBIMU HacaJKaMu
(marmpumep, Aep:karenb KapaHaaiia win (iaomacTtepa, IpUcocka ¢
CEpBOBHUIaTENIEM, MEXaHUUECKOE 3aXBaTHOE YCTPONCTBO C
CEpBOJBHUTraTeNIeM, YCTPOUCTBO IS JIa3epHOU IPaBUPOBKU WIIH
ycTpoiicTBo /i 3D-neyarn).

JlomkHa OBITH BO3MOXHOCTD MOJIKITIOUEHUS TOTIOJHUTEIBHBIX YCTPOHCTB
(Harpumep, TpaHCIIOPTEPA, Pebca A nepeMenieHust poOoTa, MmyinbTa
yIOpaBlIeHUs TUIA HPKOMCTHUK, KaMEepPhl MAIIIMHHOTO 3PEHUSI, OIITUYECKOTO
JaT4rKa, MOAY/sl OECIIPOBOIHOTO AOCTYIIA.

PoGot-Manunynstop nomkeH odecreunBaTh NepeMelieHne HacaaKu B
IIPOCTPAHCTBE, aKTUBALINIO HACAJIKH, BO3SMOXKHOCTD ITOJTyUYEHUsI CUTHAJIOB
OT KaMepbl U IaTYUKOB, BO3MOXKHOCTh YIIPABJICHUS JOTIOIHUTEIbHBIMU
YCTPOMCTBaMHU.

Marepuain kopiryca — amroMuHui. JlmameTp paboueit 30HbI (03 ydeta
HaBECHOTO MHCTPYMEHTA M YeTBepTOil ocH) He MeHee 320 mM. MHTEpdeiic
noaxirouenus — USB.

JlomkeH UMeTh BO3MOXKHOCTh aBTOHOMHO# paOOThI M BHEIIHETO
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s
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YIIpaBJICHUS.

VYpapnstomuil KOHTPOJIEP JOHKEH OBITH COBMECTUM CO CpPENOit
Arduino. YnpaBistonuii KOHTPOJIJIEp COBMECTHM CO CPEAOi
nporpammupoBanus Scratch, u s3p1koM nporpammuposanus C.

JlommkeH o0ecrieuynBaTh MOBOPOT IO IEPBBIM TPEM OCSIM B 3aJJaHHBIN yro
Y Ha 33JIaHHBIA yToJl, IOBOPOT I10 YETBEPTOM OCH Ha 3aJaHHBIN yro,
IBUKECHHE B KOOpIUHATHI X, Y, Z, IepeMeIleHne Ha 3alaHHOE PACCTOSHUE
1o koopauHaram X, Y, Z, nepefady JaHHBIX O TEKYIIEM MOJIOKEHUN
YIJIOB, NIepefady AAHHBIX O TEKYIIMX KOOpPAMHATaX UHCTPYMEHTA.
JlomKeH noAAep KUBaTh NEPEMELICHUE B IEKAPTOBBIX KOOPAUHATAX U
yIyax IoBOpPOTa OCEH, C 3aJaHHON CKOPOCTBIO U YCKOPEHHUEM.

Tunel nepemenieHnii B J€KapTOBBIX KOOPAWHATAX: IBHKCHHE

10 TPACKTOPHUH, ABUKECHHE 110 MPSAMON MEXKAY ABYMs

TOYKaMH, IIepeNphIrMBaHNE U3 TOUKU M TOUKY (TIEpeHocC

00BEKTA).

OO6pa3zoBaTenbHbIN KOMIUIEKT JOKEH OBbITh MpeIHA3HAuEeH [T U3yYeHHS
POOOTOTEXHMUECKHUX TEXHOJIOTHI, OCHOB HH()OPMAIIMOHHBIX TEXHOIOTHIA
Y TEXHOJIOTUH ITPOMBIIUIEHHON aBTOMATU3AL1H, 4 TAKXKE TEXHOJIOTUH
MIPOTOTUIIMPOBAHMS U AIIUTUBHOIO IIPOU3BOJICTBA.

O6pa3zoBarenbHbBIN
B cocrtaB xoMILIEKTa JOJKHO BXOIUTh:
HaOOp [ U3yUYCHUS o . .
1) MHTennekTyaabHbIii CEPBOMOYIIH C MHTETPUPOBAHHON CHCTEMOM
MHOTOKOMITOHEHTHBIX 5 o6
PaBJIEHUS, TIO3BOJIAIOIIEN OOBEAUHATh CEPBOMOYIIN C TOM
12. POOOTOTEXHUYECKUX yrp ’ Hl {[ p YT APYL © APy I . I .
CHCTEM I 0 TIOCJIEIOBATEIbHOMY HHTEp(EiiCy - HE MeHee O1IT;
2) PoboToTexHU4YEeCKUi KOHTPOJLIEP MOIYABHOTO THIIA,
MaHUMIYISAUOHHBIX N N .
pPOGOTOR MIPEICTABIISIFOIIHIA COO0H OHOTUIATHBIM MUKPOKOMITHIOTED C
OTepaIoHHOM cucteMoi Linux, 00beAMHEHHBIH ¢ epudepuitHbIM
KOHTPOJIJIEPOM C ITOMOIIBIO TUIATHl pacuperns. POOOToTexHIUeCKuit
KOHTPOIIEP HOIKEH YIOBIETBOPATh TEXHUYECKUM XapaKTEPUCTUKAM:
KOJI-BO SIZIEp BCTPOEHHOTO MUKPOKOMITHIOTEPA - HE MeHee 4, TaKTOBast
4yacToTa sA1pa - He MeHee 1,2
KosmyecTBO equHuIg
IS KoanyecTBO eqMHUIL
npoduiabHoro IS
HaumenoBan KOMILJIEKTAa NpoPUIBLHOTO
Ne Kparkune npumepHbie TeXHHYECKHE
ue (o0ureodpa3oBaTebH KOMILTEKTAa
XapaKTepUCTUKH
odopynoBaH ple OPraHU3aluu, He (MaJIOKOMIJIEKTHBI
ust SIBJISIIOIIHECS e
MaJIOKOMILJIEKTHBIM) o01eo0pazoBaTeTbH
, ble OPraHU3alun),
efl. H3M. el1. U3M.




I'Tu, o6sem O3V - ve menee 512 M6, nanuuue uatepdeiicon - SPI, 12C,
12S, TTL, UART, PWM, 1iudpoBsie 1 aHATOTOBBIE MOPTHI IS
MOJKJTIOUEHNS BHEUTHUX YCTPOMCTB, a Takxke WiFi unu Bluetooth ms
KOMMYHUKAIIMH CO BHEIIHUMU yCTpoiicTBamu. PoGoToTexHnue ckuit
KOHTPOJUIEP J0JKEH 00eCrieyuBaTh BOSMOKHOCThH MPOTPaMMHUPOBAHUS C
MOMOIIBI0 cpecTB s3bIKoB C/C++, Python u cBo601HO
pacmipoctpansiemoit cpeasl Arduino IDE, a Taxke ynpasieHus
MOJIENISIMU pOOOTOTEXHUYECKHUX CUCTEM ¢ ToMolbio cpenbl ROS.

3) BeruncnuTenbHbIi MOYIb CO BCTPOEHHBIM MUKPOKOHTPOJJIEPOM - HE
MeHee 1T, BerancaurenbHbli MOIYITb T0MKEH 00J1a/1aTh BCTPOSHHBIMU
1M (pOBBIMU IOPTAMHU - HE MeHee 1 21T U aHAJIOrOBBIMH ITOPTaMU- HE
MeHee 121mT. BeraucnuTenbHbIi MOYIb JOJDKEH 001a1aTh BCTPOSHHBIM
MoaysieM OecripoBoHOM cBsizu Tuma Bluetooth u WiFi mist co3nanus
anmaparHo- MPOrpPaMMHBIX PEelIeHUH U "yMHBIX/CMapT"-yCTpOMCTB A
pa3paboTku pemenuit "MuTepuer Bemei".

BoruucnutenbHbpld MOAYIb TOJKEH 00J1a/1aTh COBMECTUMOCTBIO

¢ nepuepuitHBIMU TUIaTaMU 7151 HOAKIIOYEHUS K CETH

Ethernet u monktoYeHNs BHEITHEN CHIIOBOW HATPY3KHU.

4) Monynb TeXHUYECKOTO 3pEHUS, IPEICTABISIONINI cO00H ycTpOicTBO
Ha 0a3e BBIYMCIUTEILHOIO MUKPOKOHTPOJIJIEpA U HHTETPUPOBAHHON
KaMepbl, o0ecreurBarolee pacro3HaBaHue MPOCTEHITNX U300paKeHHH
Ha MOJYJIE 32 CUET COOCTBEHHBIX BBIUMCIUTEIBLHBIX BOBMOXHOCTEH - HE
MeHee 1mT; Moayinb TEXHHUECKOTo 3peHus JOKEH 00eceunBaTh
BO3MO)KHOCTb OCYIIIECTBIISTh HACTPOMKY 3KCIIO3HUIIMH, OanaHca Oenoro,
HSV cocrasnsronux, miomaan oOHapy>KUBaeMoi 00J1acTh
n300pakeHHs, OKPYIJIOCTH OOHAPYKMBaeMOW 00J1aCTH N300paKeHUS,
MOJIO’KEHHE OOHAPYKUBAEMBIX 00JIaCTEl OTHOCUTEIBHO JPYT ApyTa
Moyiib TEXHUYECKOTO 3pEHHsI I0JIKEH UMETh BCTPOEHHbIE HHTEP(ECHI -
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SPI, UART, 12C nunu TTL a5 KOMMyHHUKaIUK IPYT C APYTOM WU
BHEIIHUMH YCTPOICTBaAMHU.

5) KoMmieKT KOHCTPYKTHUBHBIX 2JIEMEHTOB M3 METaJlIa JIJIsi COOPKH
MO/IeJI MAaHUIYJSATOPOB - HE MeHee 11T;

6) KoMI1ekT 311eMeHTOB /1J1s1 COOpPKM BaKyyMHOTO 3axBaTa - HE MeHee |1IT.
OO0pazoBaTenbHBI POOOTOTEXHIUUECKHI KOMILIEKT JOJKEH COEePIKATh
Habop OMOIMOTEK TPEXMEPHBIX MOJIENICH SISl MPOTOTUITUPOBAHUS
MoJIeeil MOOMIBFHBIX M MAHUIYSIIUOHHBIX POOOTOB PAa3TUYHOTO THIIA.
B coctaB xoMIuiekTa 10JKHBI BXOAUTh HHCTPYKIIUUA U METOTNYECKUE
yKa3aHus 1o pa3paboTke TPEeXMEPHBIX MOJIeTIeil MOOMIIBHBIX POOOTOB,
MaHHUITYJISIIIMOHHBIX POOOTOB C Pa3JIMUHBIMU TUTIAMU KHHEMATHKU
(yrmoBasi KWNHEMaTHKa, MII0CKO-TapajielibHasi KHHEMAaTUKa, JelbTa-
kuHematnka, SCARA wim peruakHas KuHeMaTuka, iargopma Ctroaprta u
T.IL.).

OO6pa3zoBarenbHbIN POOOTOTEXHUYECKUI KOMITJIEKT JOJIKEH COACPIKATh
WHCTPYKIHUHU 1O TPOSKTUPOBAHUIO POOOTOB, MHCTPYKITUH M METOJTUKH
OCYIIECTBIIEHUSI HH)XEHEPHBIX PACUETOB MPHU MPOEKTUPOBAHUH (pacyeThl
Harpy3kd ¥ MOMEHTOB, pacueT MOIIIHOCTH MPUBOAOB, PacUeT apaMeTpoB
KMHEMaTHKU U T.I1.), THCTPYKLIUHU O pa3paboTKe CUCTEM YIIpaBICHUS U
MPOTPaMMHOTO 00€CTIeUeHHs IS YIIpaBIeHUsI pOOOTaMU, HHCTPYKIIMH U
METOJMKH 0 pa3pabOTKe CUCTEM YIIPABICHUS C AIEMEHTaMH
HCKYCCTBEHHOT'O MHTEJUIEKTa U MAIIMHHOTO O0Y4YeHHSL.

KomnblorepHoe o0opynoBanue

Dopm-pakTop: HOYTOYK;
XKecTkas, HeoTKIIIO9aeMast KJIaBUaTypa: HaJIN4ue;

13. HoyTr6yk 1 mT. 1 mT.
Pycckas packiianka KiaBuaTypbl: HaJIMYKE;
Juaronass skpaHa: He MeHee 15,6 T10iMOoB;
Paspemenne skpana: e menee 1920x1080
MMUKCEIICH;
KoaunuecTBo CAUHUILL
OJIA KOJ'll/l‘leCTBO CAUHUIL
NpoQUILHOIO st
HaumenoBan KOMILJIEKTA NnpopUILHOIO
No Kparkue npuMepHbie TEXHHYeCKHE
ue (o0ueo0pa3oBaTebH KOMILJIeKTa
XapaKTepl/lCTI/lKl/I
060py)1013aﬂ bl¢ opramBalmu, He (Ma.]'IOKOMII.]IeKTHbI
us ABJAIOIINECH (3
MaJIOKOMILIEKTHBIM) 001meoOpa3oBarebH
, ble OpraHu3aIum),
ea. U3M. €. U3M.




KonnuectBo saep nponeccopa: He MEHee

4; Komn4uecTBO HOTOKOB: HE MEHEe §;

bazoBas TaktroBas yactora npoueccopa: He Menee 1 I'T'1;
MaxkcumanbHas TaKTOBasi 4acTOTa IpolLeccopa: He MeHee 2,5
I'T; Kom-namsate nporeccopa: He meree 6 MoOaiiT;

OObeM ycTaHOBICHHOI ONepaTUBHOM MamMsATH: He MeHee 8 1 0aiiT;
O6wem nozaep>kUBaeMoi OrepaTuBHOMN MaMsITH (AJ11 BOZMOXXHOCTH
pacmupenus): He MmeHee 24 ['6aiit;

O0nem Hakonutensd SSD: He MeHee 240 I'0aliT;

Bpewmst aBToHOMHO# paboThl OT 6aTapeu: He MeHee 6 YacoB;

Bec HOyTOyKa C yCTaHOBIIEHHBIM aKKyMmynsiTopoMm: He Ooiee 1,8
kr; BHemnuit untepgeiic USB crannapra ve Huxe 3.0: He MeHee
TpeX CBOOONIHBIX;

Buemnnit unrepdeiic LAN (ucnosip30BaHue MEPEXOTHUKOB

HE MIPETYCMOTPEHO): HAJTUIHE;

Hanuuue momyneit u unTepdeiicoB (MCOIb30BaHUE NTEPEXOTHUKOB
He nipenycMmoTpeno): VGA, HDMI;

becripoBoanast cBsa3p Wi-Fi: Hanuuue ¢ mojiepKkoi cTangapra
IEEE 802.11n nnu coBpemeHHeE;

Web-kamepa: Hanuuue;

Manunynsarop "Meimb":

HaJIN4uE;

[IpenycranoBneHHas oneparoHHas cucTemMa ¢ rpadudecKum
M0JIb30BaTENLCKUM MHTEp(delicoM, obecreunBaroas paboTy

pacnpoCcTpaHEHHbBIX 00pa30BaTeIbHBIX U 00IECUCTEMHBIX MPUITOKEHUH:

HaJIM4Huc.

14.

Tenexka-
XPaHWIINIIES
HOYTOYKOB

THUTI KOpITyca: METal;
BO3MOXKHOCTH 0€30TT1aCHOTO 3aIIUIIEHHOTO 3aMKOM XPaHEHHS
HOYTOYKOB: HAJINYME;

1 oI

1 oIt




KoJsnyecTBO eMHUILL

IS KoanyecTBO eqMHUIL
NpoQUILHOIO st
HaumenoBan KOMILJIEKTAa NpoPUIBLHOTO
Ne Kparkune npumepHbie TeXHHYECKHE
ne (o0ueo0pa3oBaTebH KOMILJIEKTa
XapaKTePUCTHKH

000py10BaH ble OPraHU3aNNN, He (MaJIOKOMILIEKTHBI
st SIBJISIIOLIIM ECST e

MaJIOKOMILJIEKTHBIM) 001meo0pa3oBarebH

, ble OpraHU3alun),
e/l. U3M. ell. U3M.

BO3MOYKHOCTb 3apsIIK HOyTOYKOB: HAJIM4KeE, MOJJIEPKKa HOYTOYKOB U3
KOMIUIEKTa TIOCTaBKU;

Hanmane poyrepa Wi-Fi ctanmapra 802.11n unu coBpemensee: 1
IT. HOAJIEP’KKA HOYTOYKOB M3 KOMIUIEKTa IOCTAaBKH;
KOJIMYECTBO HOYTOYKOB: OT 6 IITYK, MOAJIEPKKa HOYTOYKOB U3
KOMIUIEKTa TIOCTaBKU;

Hamnpspkenne nutanus: 220B\500;

[Totpebnsiemas MoutHOCTH, BT (Makcumym):

2500; [Totpebnsiemslii Tok, A (Makcumym): 12;

JlnuHa mIHypa 3JIeKTPONUTaHU: OT 2,5 MeTpa;

3ammTa oT epeHanpsHKEeHIsI, KOPOTKOTO 3aMbBIKAHHS :

Hannune; Koneca Ui nepeiBMKEHHs C TOPMO30M: HaJIHYHE.




