NPUMEPHBIN TEPEUEHDB

Hpunoxenne Ne 6

K MeToauuecKkum PECKOMEHIANNUAM

ObOPYAOBAHUS, PACXOAHBIX MATEPHAJIOB, CPEACTB OBYUEHUS 1 BOCHUTAHUSA V1A CO3JAHUA U
OBECHEYEHUS @YHKITNOHUPOBAHIS IEHTPOB ObPA3OBAHUA ECTECTBEHHO-HAYYHOU U
TEXHOJOI'MYECKOUN HAITPABJIEHHOCTEU «TOYKA POCTA» B OBHIEOBPA3OBATEJIBHBIX OPI'TAHU3AIIUAX,

CTAHJAPTHBIN KOMILIEKT

PACHOJIOKEHHBIX B CEJIBCKOI MECTHOCTH U MAJIBIX TOPOJIAX

TABJIMIIA Nel

Hanmvenosanue
o0opyaoBaHms

Kparkue npuMepHbIE TEXHHYECKIE XAPAKTEPUCTHKH

KomgecTrBo exmuni a/1s
00meo0pa3oBaTe IbHBIX
opraHmsanuii, He
SIBJISTEOLMXCST

MAJTOKOMILICKTHBIMA, €11,

H3M.

KoJymm4vecTBo exumu st
00meo0pa3oBaTEIHLHBIX
Oprasu3amuii, siBJISTFOINIXCSI
MAJTOKOMILICKTHLIMH, €1,
H3M.

ECTeCTBeHHOHaquaH HANPaBJCHHOCTH

1.

Oo6u1ee o0opynoBanue (pusuka, xumusi, 6MOJIOTHs1)

1.1.

Hudposas
nadopaTopust

yaennueckas (pusuka,
XUMHUsI, OHOJIOTH)

Hudposoii gaTINK 3JIEKTPOTPOBOTHOCTH

Hudposoit natunk pH

n¢poBoit 7aTYNK MONTOKEHUS

Hu¢poBoit naTunk TeMmepaTypsl

[udposoit naTunk aOCOMFOTHOTO NABICHUS

Hudposoit ocunsutorpadguyeckuii JaTIuK

Bechb1 sanexrponnbie yuednsie 200 ©

Muxkpockomn: unppoBOi WM ONTHYECKUH C yBenudeHneM ot 80 X
Habop nuist H3roToBIeHUSI MUKPOIIPETIapaTOB

Muxkponpenapatsl (HaOOp)

CoenuHuTENBHBIE TIPOBOAA, TPOrPAMMHOE O0ECIIEUEHNE, METOIUIECKHE
yKa3aHus

KOMILIEKT CONMYTCTBYIOIINX 3JIEMEHTOB IJIs1 ONIBITOB [0 MEXAHUKE
KOMILIEKT COMYTCTBYIOIIUX 3JIEMEHTOB JJIs1 ONBITOB MO MOJIEKYJIIPHON

3 1mrT.




Hanmvenosanue
o0opyaoBanms

Kparkue npuMepHbIE TEXHHYECKIE XAPAKTEPUCTHKH

KoamecTro exumam 171si
00meo0pa3oBaTeILHLIX
opraHusanuii, He
SIBJISTEOLIIXCST

MAJTOKOMILICKTHBIMA, €11,

H3M.

KoJymm4vecTBo equmu st
00meo0pa3oBaTeILHBIX
Oprasu3amuii, siBJISTFOINIXCSI
MAJTOKOMILICKTHLIMH, €1,
H3M.

dusnke

KOMILUIEKT  COIMYTCTBYOIIUX
3IEKTPOJUHAMUKE

KOMILJIEKT COMYTCTBYIOMIMX 3JIEMEHTOB ISl OTIBITOB 11O ONTHKE

JJIEMEHTOB I OIIBITOB

110

1.2.

Komnexkt mnocynsl u
obopynoBaHus TS
YUEHUYECKUX  OIBITOB
(pusmka, XUMUS,
ounonorus).

[ItaTis mabopaTOpHBII XUMUYECKHI

Habop gamex Ilerpu

Habop MHCTPYMEHTOB MpenapoBajIbHbIX

Jlokka It COKUTaHUsI BEIECTB

Crynika dapdopoBasi ¢ IECTUKOM

Habop 6anok ast xpaneHus TBepAbIX peakTuBos (30 — 50 M)
Habop cknstHOK (1akOHOB) ISt XpaHEHHs PaCTBOPOB PEAKTHBOB
Hab6op npudopox (ITX-14, I1X-16)

[Tpubop st mosyueHust ra3os

CnouproBka

I'oprouee nyist CIUPTOBOK

QdunprpoBanbHast Oymara (50 mr.)

Konba xonnveckas

[Tanouka crexnsiHHAs (C PE3SMHOBBIM HAKOHEYHHUKOM)
Yarneyka a1 BbIMapyuBaHus (BbIAPUTEIbHAS YaLIeYKa)
MepHbIif TuIMHAP (MTACTUKOBBIN)

Boponka creknsiHHas (Masasi)

Craxkan crexisiHHEBIHN (100 MiT)

l"azooTBONHAS TPyOKa

3 mT.

BHOJIOI'UA

2.1

Kommnekt
MpenapaToB
JE€MOHCTPALIMOHHBII

BJIAJKHBIX

Ha3Ha4YeHHe: TEMOHCTPAIIMOHHOE,
MaTepHas KOHTeHHepa: MJIACTHK,
répMEeTUIHAas KPbIIKA. HAJIUYHE,
KpPEIUIeHHE SKCIIOHATA: HAJIYHe,
KOHCEPBHPYIOIIIEe BEIECTBO: HAIMYHE,
HaKJIelika ¢ HaUMeHOBaHHUEM. HaJIMUHE.

1 1T,

1 .




Hanmvenosanue
o0opyaoBanms

Kparkue npuMepHbIE TEXHHYECKIE XAPAKTEPUCTHKH

KoamecTro exumam 171si
00meo0pa3oBaTeILHLIX
opraHusanuii, He
SIBJISTEOLIIXCST

MAJTOKOMILICKTHBIMA, €11,

H3M.

KoJymm4vecTBo equmu st
00meo0pa3oBaTeILHBIX
Oprasu3amuii, siBJISTFOINIXCSI
MAJTOKOMILICKTHLIMH, €1,
H3M.

He MeHee 10 mpenapaTtoB U3 NPUBEAEHHOIO HUXKE CIHCKA!
Bnaxnsriii mpemapar "be33yoka"

Bnaxneiii npenapar "I'agroka”

Brnaxxusiii mpenapat "BHyTpeHHEe CTpoeHHE OPIOXOHOTIOro MOJITIOCKA'
Bnaxneiii npenapart "BHyTpeHHee cTpoeHHe KpbIChl"

Bnaxneiii npenapat "BHyTpeHHee cTpoeHUe Ty IKu”

Bnaxneiii npenapat "BHyTpeHHee cTpoeHHe NTHLb!"

Brnaxxubiii mpenapat "BHyTpeHHEe cTpoeHHe PHIOBI"

Bnaxnerii npenapat "Kapacn"

Bnaxnsriii mpemapat "Kopenb 0000Boro pacrenus ¢ kiyoeHbkamu"
Bnaxneiii npenapat "Kpeserka"

Bnaxneiii npenapat "Hepeuna"

Brnaxxusiii mpenapart "Pa3zButue KOCTUCTOH PBIOBI"

Bnaxneiii npenapar "Pa3surue kypuub!"

Bnaxusriit mpenapar "Cundomenysa”

Bnaxneiii npenapat "Tpuron"

Bnaxxnsriii mpemapat "Uepenaxa 6osoTHas"

Bnaxneiii npenapar "Yx"

Bnaxnelii npenapat "Amepuna”

22

Kommekr repbapues
JE€MOHCTPALIMOHHBII

HaznaueHnue: 1eMOHCTPALIMOHHOE,

OCHOBA 151 KpeTUIeHHs: repOapHBbIil JIUCT,

CIIMCOK DKCIIOHATOB: HAJIMUNe

He MeHee 8 repOapueB M3 MPUBENEHHOIO HWXKE crHcka: Ha3zHaueHue:
J€MOHCTPALIUOHHOE,

OCHOBA 151 KpeTUIeHHs: repOapHBbIil JIUCT,

CIIMCOK DKCIIOHATOB: HAJIMUNe

He MeHee 8 repbapueB U3 MPUBEIEHHOTO HIKE CIHUCKA!
I'epbapwii "/lepeBbs U KyCTapHUKH"

IepOapwuii "/Iukopactymue pacrenus"

I'epbapuii "Kopmossie pacTeHus"

1 1T,

1 .




Hanmvenosanue
o0opyaoBanms

Kparkue npuMepHbIE TEXHHYECKIE XAPAKTEPUCTHKH

KoamecTro exumam 171si
00meo0pa3oBaTeILHLIX
opraHusanuii, He

ABJIAIONINXCSH

MAJTOKOMILICKTHBIMA, €11,

H3M.

KoJymm4vecTBo equmu st
00meo0pa3oBaTeILHBIX
Oprasu3amuii, siBJISTFOINIXCSI
MAJTOKOMILICKTHLIMH, €1,
H3M.

I'epbapmii
I'epbapmii
I'epbapmnii
I'epbapmnii

"KynpTypHble pacTeHus"
"JlexapcTBEeHHbIE pacTeHus"
"MenoHOCHBIE pacTeHHs"
"Mopdonorust pacrenmii”

I'epbapwuii "OcHOBHBIE TPYyMITBI paCTEHU"
I'epbapwuii "PactutenpHble cooOmmecTna"
I'epOapuii "CenbCKOX03sTHCTBEHHBIC pacTEHUs"
I'epbapwnii "Anosuthie pacrenus"

I'epOapwii k Kypcy OCHOB 1o 001mel buonoruu

23.

Kommnekt komekuuii
JE€MOHCTPALIMOHHBII
(mo  pasHBIM TEeMaMm
Kypca OHOJIOTHN)

Haznauenue: 1eMOHCTPAaLIMOHHOE,
OCHOBA JJIs1 KPEIJICHUs: HAJINYHeE,

HaKJIEUKHU C

HAaUMCHOBAHUCM. HaJIUYHUEC

He MeHee 10 KoJIeKIUi U3 MPUBEICHHOTO HUKE CIHCKA:

Konnexmus
Konnexmus
Konnexmus
Konnexmus

HaCCKOMBIX:

Konnexus
Konnexus

HACEKOMBIX'

Konnexmus
Konnexmus
Konnexmus
Konnexmus
Konnexmus
Konnexmus
Konnexmus
Konnexmus
Konnexmus

"I"onocemeHHbIe pacTeHus"

"Oburareau MOpPCKOro aHa"

"ITaneonTonornueckas”
"IlpencraBuTenu  OTPSAOB

He MeHee 4

"IIpuMephl 3alUTHBIX TPUCTIOCOONIEHUH Y HACEKOMBIX"
"IlpucnocoOuTeNbHbIE W3MEHEHHs B  KOHEYHOCTSX

HACEKOMBIX" KOJIMYECTBO

"Pa3BUTHE HACEKOMBIX C HEIIOJIHBIM NpeBpaleHueM"
"Pa3BUTHE HACEKOMBIX C IOJIHBIM MpeBpaleHuemM"
"Pa3sutHe mieHub"

"Pa3Butue 6adouku”

"PakOBHUHBI MOJIJTFOCKOB"

"CewmeticTsa Oabouex"

"CemelicTBa )KyKOB"

"CemMeHa 1 mionb!"

"dopma COXpPAaHHOCTH HCKONAEMbIX PACTEHUN U KUBOTHBIX"

1 1.

1 .




Hanmvenosanue
o0opyaoBanms

Kparkue npuMepHbIE TEXHHYECKIE XAPAKTEPUCTHKH

KoamecTro exumam 171si
00meo0pa3oBaTeILHLIX
opraHusanuii, He
SIBJISTEOLIIXCST

MAJTOKOMILICKTHBIMA, €11,

H3M.

KoJymm4vecTBo equmu st
00meo0pa3oBaTeILHBIX
Oprasu3amuii, siBJISTFOINIXCSI
MAJTOKOMILICKTHLIMH, €1,
H3M.

Habop mnaneonronornveckux naxonok "[IpoucxoxneHne dwemoseka"
KOJIM4ECTBO MOJENeH: He MeHee 14

XUMUA

3.1.

JleMOHCTpamoHHOe
obopynoBaHue

CocraB KOMILIEKTA!

Cronmuk nogbemubiii Hasnauenne: cOopka yueOHBIX YCTAHOBOK,

pa3Mep croJielnHuIbl; He MeHee 200%200 MM,

TUIABHBIA OJIbEM C ITOMOIIBIO BUHTA: HAJIMYHE

IMtaTtus JEMOHCTPALIMOHHBII XUMHYECKUU! Haznauenue:
IEMOHCTpaLusl MpUOOPOB U YCTAHOBOK,

OTI0pa, CTEPIKHH, JIAMKU, My(PThI, KOJIbIIA: HAIUYHE,

BO3MOYKHOCTb 3aKPEIUICHUS 3JIEMEHTOB Ha Pa3IMYHON BBICOTE: HATMYNE
Amnmapar Ui TPOBENEHHMsS XUMHYECKHX peakuuid: Ha3HaueHue:
IEMOHCTPALIUS XUMUYECKUX PEaKLIHi,

MIOTJIOTUTENb TIAPOB U T'a30B. HAJIMYHE,

MaTepuai KoJObl: CTEKIIO

Habop nns snexktponusa AeMOHCTpAalMOHHBIN: HasHaueHWe: n3ydeHue
3aKOHOB 3JIEKTPOJIH3a, COOpKa MOZIENH aKKyMYJISATOPA,

€MKOCTb. HaJIU4ue,

3JEKTPOJIBL: HAINYHE

Kommekt  mepHbix  kon®  Mmamoro  obvema:  Hasnauenwe:
JI€MOHCTPALIMOHHBIE OTIBITHI,

o6beM koa0: ot 100 M 1o 2000 mu,

KOJINYECTBO KOIO: He MeHee 10 T,

MaTepuai Kojd: CTeKIIO

Habop ¢aaxonos (250 — 300 mut st XpaHeHHsI PaCTBOPOB PEAKTHBOB).
Hasnauenue: xpaHeHue pacTBOPOB PEAKTUBOB,

KOJIN4ecTBO (hy1akoHOB: HEe MeHee 10 T,

Matepuai (IaKOHOB: CTEKJIO

npoOKa: HaU4Ke

IIpnGop [1is1 ONBITOB MO XUMHH C  BJEKTPUYECKHM TOKOM

1 1.

1 1.




KoJym4ecTBo equmu aJist
00meo0pa3oBaTeILHLIX

KoJymm4vecTBo equmu st
00meo0pa3oBaTeILHBIX

Ne Hauvenosanne Kparkune npuMepHbIe TeXHHYECKIE XaPAKTePUCTHRH opranmanuii, ne OPraHH3ALNIA, ABJIAIOMIUXCS
o0opyaoBanms SIBJISTFOTI X C ST
MATOKOMILIEKTHBIMIL, €11, MAJIOKOMILVICKTHLIMH, €.
HIM. H3M.
(;mabopatopHbIii)
[Tpubop i1t MILTFOCTPALIK 3aKOHA COXPAHEHHSI MAcChI BEILIECTB: COCY[
JlangonpTa: HaINJHe,
npoOka: Hanu4ue,
THT IPUOOpa; AEMOHCTPALIMOHHBIN
JenutenbHass BopoHKa: HasHaueHue: pasneneHue IByX >KMIKOCTEH IO
IUIOTHOCTH,
MaTepHa BOPOHKHU: CTEKJIO
YcraHOoBKa Ui TEperoHKW BemnecTB:. HasHaueHuwe: IEeMOHCTparus
OYHCTKH BEIIECTBA, IEPETOHKA,
KOJIOBI, XOJIOAMIIbHHUK JUJIsI OXJIAKIACHUS, aJUIOHK, TPOOKa: HAJINIHe,
IJIMHA YCTAHOBKU: HE MeHee 550 Mm
[Tpubop s moxydeHus ra30B; HaA3HAYCHHE: TTOTyUYEHHE Ta30B B MAJIbIX
KOJINYECTBAX,
COCTaB KOMIUIEKTA. HE MEHee 6 MPEeIMETOB
bans komOnHupoBanHas naboparopHas: bans BoxsiHas: Hanmu4ue,
KOJIbLIa CMEHHBIE C OTBEPCTHAMH PA3HOTO TUAMETpPA. HAJINYHE,
TUTATKA JIEKTPUIECKast HATNIHE
dapdopoBass crynka ¢ nectukoMm: HasHaueHue: sl pa3MenbuSHHS
KPYIHBIX (pakiuii BEMIECTB U MPUTOTOBJICHHSI MTOPOIIKOBBIX CMeCei
Kommekt TepmomeTpos (0 — 100 C; 0 — 360 C)
CocrtaB KOMILIEKTA!
Habop «Kucnoter» (a30THasA, cepHast, coiisiHast, opTodochopHas)
Habop «l'mmpokcunby (rumpokcun Oapusi, THAPOKCUA — Kaus,
KoMmutekT xunieckux | THAPOKCHI KaJIbLHS, THAPOKCHN HATpUs)
3.2. Habop «Oxcunpl MetayuioB» (aFOMUHHSI OKCUA, Oapwisi OKCHJ, JKeje3a [ iy I wr.

PEaKTHUBOB

(ITT) oxcun, xampiusi okcua, marHust okcun, mMeam (II) okcun, nmHKa
OKCHT)

Habop «Illenodunble U mMEI0YHO3EMENbHBIE METAJUTBD) (JTUTUI, HATPHUIA,
KaJIbIIHUH)




Hanmvenosanue
o0opyaoBanms

Kparkue npuMepHbIE TEXHHYECKIE XAPAKTEPUCTHKH

KoamecTro exumam 171si
00meo0pa3oBaTeILHLIX
opraHusanuii, He
SIBJISTEOLIIXCST

MAJTOKOMILICKTHBIMA, €11,

H3M.

KoJymm4vecTBo equmu st
00meo0pa3oBaTeILHBIX
Oprasu3amuii, siBJISTFOINIXCSI
MAJTOKOMILICKTHLIMH, €1,
H3M.

Habop «Metannb (aTFOMUHAN, JKeJIe30, MATHUHN, MEb, LIMHK, OJIOBO)
Habop «Illenodunble U mMEI0YHO3EMENbHBIE METAJUTBD) (JTUTUIM, HATPUIA,
KaJIbI[Hil)

Habop «OrneomnacHbie BemectBa» (cepa, ¢ocdop (KpacHblil), OKCHI
bocdopa(V))

Habop «"anorensr» (nox, Opom)

Habop «l"anorennapl» (amFOMUHHS XJOPHUI, aMMOHHS XJIOPHUI, Oapusi
xyaopun, xeneza (1) xmopun, kaaus WOOWA, Kaus XJIOPHI, KaJIbIUs
XJIOpUA, JUTUS Xjopupn, Maraus xjopun, menu (1) xmopun, Hatpus
Opomupn, Hatpus Gropua, HATPUS XIJIOPHA, LIMHKA XJIOPUA)

Habop "Cynbdatsl, cynbhunel, cynbpurel” (amoMuHus Cynbodar,
amMmoHust cyibdar, xenesa (II) cynbpun, xenesa (II) cynedar, 7-mu
BOJHBIN, Kanus cynbgar, kodansta (II) cynasdar, maraus cynbpat, Meau
(II)) cynbdar Oe3somnbiii, meau (II) cynbdar S5-TM BOAHBIN, HATPUsS
cynbun, HaTpus cynb(UT, HATPUsl CynbdaT, HATPUS THUAPOCYIb)AT,
HUKEJs cynbdar

Habop "Kapbonatel" (ammonusi kapOoHar, kanus kapbonat, menu (II)
KapOOHAT OCHOBHOM, HATPHsI KapOOHAT, HATPHSI THAPOKapOOHAT)

Habop "®ocdarer. Cunukater" (kanus MoHOrUapooprodocdar, HATpUs
CHIIMKAT 9-TH BOAHBIA, HaTPUsl opTodochaT Tpex3aMeleHHbIH, HATPHsI
auruapodocdar)

Habop "Auerarel. Pomanupel. CoemuHenus sxenme3a" (Kajmusi auerar,
kamms peppo(ll) rexcaumanun, kamus peppo (III) rexcaunonun, Kamus
pPOOaHUA, HATPUS aLeTaT, CBUHLA aleTaT)

Habop "Coenunenust mapranna" (kanusi mepmanranar, mapranua (IV)
okcun, mapranina (II) cynedat, Mapranma xjiopun)

Habop "Coenunenuss xpoma" (aMMOHHSI TUXPOMAT, Kajusl JUXPOMAT,
kanus xpomat, xpoma (I1I) xmopun 6-TH BOAHBII)

Habop "Hurparel" (aqroMHHHMS HHUTpAT, aMMOHHUS HUTPAT, KaJlus
HUTpat, Kajpius HuTpar, Meau (II) HuTpar, HaTpust HUTpAT, cepedpa




KoJym4ecTBo equmu aJist
00meo0pa3oBaTeILHLIX

KoJymm4vecTBo equmu st
00meo0pa3oBaTeILHBIX

HanmenoBanue opraHusanuii, He .
Ne Kparkune npuMepHbIe TeXHHYECKIE XaPAKTePUCTHRH OPraHH3ALNIA, ABJIAIOMIUXCS
o0opyaoBanms SIBJISTFOTI X C ST
MAJIOKOMILVICKTHLIMH, €.
MAJIOKOMILVICKTHBIMH, €.
H3M.
H3M.
HUTPAT)
Habop  "WHpukaropbl"  (JaKMOWA,  METHUJIOBBIH  OPAaHKEBBIH,
benondranenH)
Habop "Kucnoponmconmep:kamue opraHudeckue BemecTBa" (ameroH,
IJULEPUH, AMSTIIOBBIA  3¢Qup, cnupt  H-OyTUIIOBBIA,  CHHPT
W30aMUJIOBBIH, CIUPT W300YTWIIOBBIH, CHUPT STWIOBBIH, (eHou,
(dbopManuH, STHICHIIIMKOb, YKCYCHO-3TUJIOBBIN 3(Hp)
Habop  "Vrnesomoponer"  (OeH3uH, rekcaH, He(Th, TOIYOII,
IIUKJIOTECKAH )
Habop "Kucnorel opranmueckue"” (KHUCIOTa aMMHOYKCYCHAsl, KHCJIOTA
OeH30liHass, KHCIOTAa MAaclsHas, KHUCJIOTa MypaBbHHAs, KHCJIOTA
OJIEMHOBAsl, KUCJIOTa MaJbMUTHHOBAS, KHUCJIOTa CT€APUHOBAs, KHUCIOTa
YKCYCHasl, KHCJIOTA LIaBeJIeBas)
Habop "Vrnesomel. AmuHBI" (aHWIMH, AHWINH CEPHOKHCIBIA , JI-
TJIFOK03a, METHJIAMUH THAPOXJIOPH , CaXapo3a)
Haznauenue: 1eMOHCTPALIMOHHOE,
BUJI YITAKOBKH: KOpOOKa,
ONMCaHUE: HaIu4ue
CocraB KOMILIEKTA!
Konnexuus "Bonokna"
Konnexius "KaMeHHBIH yroib 1 NIPOAYKTHI ero nepepadoTku”
.. | Konnexuus "Metasbl u criiaBel”
KowmmnekT KoJIeKiui " "
3.3. 3 CIICKa Konnekius "Munepainsl u ropHbie mopoas!” (49 Bugos) I wr. I wr.
Konnekius "Munepanbible ynodpenus"
Konnekius "Hedth 1 nponykTsl ee nepepadoTku”
Konnexuus "Ilnactmaccer”
Komnnekmust "Tormmmeo"
Konnexuus "YyryH u crajib"
Konnexnus "Kayuyk"
Koanexnus "lkana Teeproctu”




KoJym4ecTBo equmu aJist
00meo0pa3oBaTeILHLIX

KoJymm4vecTBo equmu st
00meo0pa3oBaTeILHBIX

Ne Hauvenosanne Kparkune npuMepHbIe TeXHHYECKIE XaPAKTePUCTHRH opranmanuii, ne OPraHH3ALNIA, ABJIAIOMIUXCS
o0opyaoBanms SIBJISTFOTI X C ST
MATOKOMILIEKTHBIMIL, €11, MAJIOKOMILVICKTHLIMH, €.
HIM. H3M.

Habopel nnst MomenmupoBaHHsS CTPOCHHSI OPTaHMYECKUX BEIIECTB
(yaeHn4eckre) He MeHee 4 IIT.

4. OU3UKA
CocraB KOMILIEKTA!
IItatus JE€MOHCTPALIMOHHBIN: Hasnauenue: MIPOBENEHUE
JEMOHCTPALIMOHHBIX OIBITOB, OCHOBAHHWE, CTEPKECHb, JIAMKH, KOJbLA,
My(TBI: HATUYHE
CTonuK MogbEeMHBIN:
Tun cronuka: yueOHbIi/1adbopaTopHBIi,
OTopa, CTeP>KEHb BUHTOBOW, BUHT PETYJIMPOBOYHbBIN: HATUYHE,
(YHKIHUS IOheMa U OMYCKAHUS CTOJIMKA: HAJMYNE
HcTounnk moCTOAHHOTO U MEPEMEHHOI0 HanpsbkeHus: Hasnauenue: nis
MUATAHUSA  PEryJUPYEeMbIM TIEPEMEHHBIM W  TOCTOSHHBIM  TOKOM
SJIEKTPUUECKHUX CXEM,
yacrota, ['11; 50,

OOGopynosanue s | motpedsiemast MOITHOCTE, BA: 10
4.1. | neMOHCTPALIMOHHBIX ManoMeTp KUIKOCTHOW JAE€MOHCTpaUMOHHbIN: HasHauenuwe: nis 1 mwr. I wT.
OIIBITOB usMepenus: nasieHnss A0 300 MM BOASHOrO CTOJ0A BBIMIE W HUXKE

aTMOoC(hepPHOTO AaBJICHUS,

crexisiHHast U-oOpa3Hast TpyOKa Ha MOACTAaBKe. HAJTMYHE

KamepTron Ha pe3oHaHCHOM siuiuke: HasHaueHue: nist IEMOHCTpaLUU
3BYKOBBIX KOJIeOaHUI U BOJIH,

7IBa KAMEPTOHA Ha PE30HHPYIOLIHNX SIIHUKAX: HAJMUIHUE,

PE3MHOBBIN MOJIOTOYEK: HAJTMUNE

Hacoc BakyymHblil ¢ 2sekrponpuBosoM: HasnaueHue: cosganue
Pa3psLKeHUs WK U30BITOYHOTO JABJICHHUS B 3aMKHYTBIX 00beMax,
OTIBITHI, KUIIEHUE KUIKOCTU TPU MOHIKEHHOM JAaBJICHUH, BHEITHEE W
BHYTPEHHEE aBJICHUE U JP.

Tapenka BakyymHasi: HazHaueHue: 1eMOHCTpaLys ONBITOB B 3aMKHYTOM
o0BbeMe ¢ pa3peKEHHBIM BO3YXOM,
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OCHOBaHHE C KpaHOM, KOJIOKOJ H3 TOJICTOTO CTEeKJla, pe3UHOBas
MPOKJIANIKA, SJIEKTPUIECKHUI 3BOHOK: HAJTUIHE

Benepko Apxumena: HaznaueHue: neMOHCTpausi NEHCTBUS KUAKOCTH
Ha TIOTPY>KEHHOE B HEE TEJO U U3MEPEHHE BEJIMYUHBI BBITAJIKHUBAIOIIEH
CHJIBI,

BEAEPKO, TEJO IMIMHIAPUYECKON (DOPMBI, MPYKUHHBIA AMHAMOMETP:
HaJIM4ne

OrauBo BO3aywHOe: HasHaueHue: AeMOHCTpaLUs BOCIJIAMEHEHUS
rOprOYe CMECH MpH ee ObICTPOM CXKATHH,

TOJICTOCTEHHbIH LWIMHIAP, MOPLIEHbh HA METAUIMYECKOM IITOKE C
PYKOSITKOM, IOJICTABKA AJII LMJIMHPA: HATUINE

[Ipubop nns AeMOHCTpauMM JABJICHHS B KUIKOCTH. HasHaueHue:
JNEeMOHCTpALIUS U3MEHEHHUSI JABJICHHSI ¢ TJTyOUHOM MOTrpy KeHus,

JaTYUK JaBJICHUs, KPOHIUTEHH ISl KPEIUIEHUS Ha CTEHKE COCy[a:
HaJIM4ne

[Ipubop nns memoHcTpanuu atmochepHoro nasienus (MarneOyprekue
nonymapusi). Ha3HaueHwe: JAEeMOHCTpauus CHJIBI  aTMOC(HepHOro
TaBJICHUS,

IBA PAa3beMHBIX METATMYECKUX TOJNYIIapwsi ¢ MPOYHBIMU PYYKAMHU H
XOPOIIO MPUILTA(OBAHHBIMU KPAsiMU, HUIITEb ¢ KPAHOM: HAJTUYHE,
CO3/1aBaeMO€ BHYTPHU ILIAPOB BaKyyMMETPUUYECKOE AaBJIEHHUE: HE MEHee
0,05 MI1a,

MaKCHUMaJIbHOE paspriBarollee ycuine: He MeHee 90 H

Habop Ten paBHoro obOwbema: HasHaueHue: s omnpeneneHus u
CpPaBHEHHUsI TEIUIOEMKOCTH H  IUIOTHOCTH  PAa3JIMYHBIX  TBEPIBIX
MaTepuasos,

HWIMHAPHI U3 PA3JIUYHBIX MATEPUAJIOB. HE MEHee 3 IIT.,

KPIOYKU JJIS1 TOABEIINBAHUS [IMJIMHAPOB. HAIUYNE

Habop Ten paBHOWi wMmaccel: HasHadeHuwe: [niisi OmpeneieHus U
CPaBHEHUIO TJIOTHOCTH PA3JINYHBIX MATEPHAJIOB,
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LWIMHAPHI U3 pa3INYHBIX MaTepUaJOB: HE MeHee 3 HIT.,

KPIOYKH /AJI MOJBELINBAHUSA LIWINHAPOB. HAIUYUE

Cocynbl coobmaromumecs: HasHaueHwne: neMOHCTpanus OIWHAKOBOTO
YPOBHSI OJHOPOIHON >KUAKOCTH B COOOLIAIOIINXCA MEXKIy CcoOok
cocynax pasHoi Gpopmsl,

coofmaromuecst CTEKJISIHHbIE TPYOKH pasHOH GOpMbI: HE MEeHee 3 IT.,
MOJICTaBKa: HaIU4Yne

TpyOka HetoTona: HasHaueHue: neMOHCTpalusi OFHOBPEMEHHOCTH
NaJIeHNsl Pa3JIMUHBIX TeJl B Pa3peKEHHOM BO3JyXe€,

(bYHKLMS TOAKIIFOUEHUS K BAKYYMHOMY HAacOCY: HaJIM4He,

anuHa TpyOku: He Mernee 80 cM.,

PE3MHOBBIEC IPOOKH, HUMIIENb: HAJTHYHE,

KOJINYECTBO TeJ B TPyOKe: HE MeHee 3 IIT.

ITap ITackans: HasHaueHnue: neMOHCTpauys nepeaadu Npou3BOAUMOrO
Ha KUJIKOCTb JaBJIEHUs B 3aMKHYTOM COCYJi€, A€MOHCTpaLus MogbeMa
JKUJKOCTH TIOJ IeHiCTBHEM aTMOC(hepHOro aBIeHHH,

METAJIMYECKUH IWINHADP C ONpaBaMH, MOPLIEHb CO IITOKOM, IOJIBbIH
METAJIMYECKUH L1ap C OTBEPCTUSIMU: HAJTUUUE,

IJIMHA LWJIMHIPA: HE MeHee 22 CM,

IUaMeTp LIapa. He MeHee 8 CM

ITap ¢ xonpuom: HasnaueHue: AeMOHCTpaLUs PACUIUPEHUs] TBEPAOTO
TeJia NpU HarpeBaHUH,

IITATHB, METAIUIMYECKOE KOJBLO ¢ My(TOH, I1ap ¢ LENOYKOH: HAIUIHE,
JUTUHA TIETIOYKU: He MeHee 80 MM,

IUaMeTp Lapa. He MeHee 25 MM

umuuapel cBUHLOBBIE CO cCTpyrom:. HasHayeHue: aeMOHCTpauus
B3aMMHOTI'O IIPUTSKEHUS] MEXKAY aTOMaMU TBEPABIX TeJ,

KOJIMYECTBO OIMHAKOBBIX LIUJIMHIPOB. HE MeHee 2 IIT.,

MaTepuas LUJINHAPOB: CTalb U CBUHELI,

KPIOYKH JJI1 NOJBELINBAHUS . HAJIUYHE,
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CTPYT, HANPaBJSIIOIAs TPyOKa: HAIN4IHe

IIpubop Jlenua: Ha3HaueHwe: [1s1 UCCIENOBaHMS 3aBUCHMOCTHU
HampaBJieHUs MHAYKLUOHHOTO TOKa OT XapakTepa H3MEHEHMUs
MarHUTHOTO MOTOKa,

CTOMKA C KOPOMBICJIOM: HAJTMYHE,

KOJIMYECTBO aJJFOMUHUEBBIX KOJEL. HE MeHee 2 IIT.,

IpOpe3b B OJJHOM U3 KOJIell: HaJlnuue

Maruut AyrooOpasHbIi JE€MOHCTPALIMOHHBIN: Hasnauenue:
J€MOHCTpaLUsl CBONCTB MOCTOSIHHBIX MarHUTOB,

THN MarHuTa. HAMarHMYEHHBIN OpYyCOK,

KOJIMYECTBO LIBETOB MarHuTa: He MeHee 2,

0003HaYeHHE TIOJIFOCOB MArHUTA: HAJTUYIHE

Maraut MOJOCOBOWM  JAEMOHCTpalMOHHBIN  (mapa): HasnaueHue:
J€MOHCTpaLUsl CBONCTB MOCTOSIHHBIX MarHUTOB,

TUN MAarHuTa. HAMArHMYEHHBIH OPyCOK MPSMOIMHEHHOH (HOpPMB,
KOJIMYECTBO LIBETOB MarHuTa: He MeHee 2,

0003HaYeHHE TIOJIFOCOB MArHUTA: HAJTUIHE

Crtpenku wmarHuTHele Ha 1uTatuBax: HasHaueHue: paeMOHCTpauus
B3alMOJEHMCTBUsI MOJIIOCOB MAarHUTOB, OpHEHTAlUW MarHura B
MarHUTHOM IIOJIE,

HaMarHW4eHHasl CTpesika: Halluuue,

KOJIMYECTBO LIBETOB MarHuTa: He MeHee 2,

MOJICTaBKa: HAIU4Yne

Habop nemoHcTpaioHHbIi "JnekTpocTaTuka” (3JIeKTPOCKOMBI (2 IIT.),
cynatad (2 1IT.), mMajo4YKa CTEKJITHHAs, Majiouka 300HUTOBAS, INITATHBBI
usonupyromue (2 mr.)

MamuHa  3nexTpooOpHas ~ WIM  BBICOKOBOJIBTHBIH  HMCTOYHUK:
Hasnauenue: a1 mOMy4deHUs] 3JIEKTPUYECKOrO 3apsiia  BBICOKOTO
MOTEHLHAJa U MOJyueHUs] HCKPOBOTO pas3psna,

JMCKHU Ha CTOMKaX: HaJIU4Ue,




KoJym4ecTBo equmu aJist
00meo0pa3oBaTeILHLIX

KoJymm4vecTBo equmu st
00meo0pa3oBaTeILHBIX

Ne Hauvenosanne Kparkue npuMepHbIe TEXHHICCKAE XAPAKT PUCTHRH Oprammsauii, He OpraHu3anuii, IBJISIOMMXCSE
o0opyaoBanms SIBJISTFOTI X C ST
MATOKOMILIEKTHBIMIL, €11, MAJIOKOMILVICKTHLIMH, €.
HIM. H3M.

KOJIMYECTBO JICHAeHCKHX OaHOK: HE MeHee 2,
MO/ICTAaBKA: HAJININE
KommnekT nposonos: [lnuHa: He meHee S00 MM - 4 wt , 250 mm - 4 T,
100 MM - 8 wWT., Ha3Ha4YeHUE: I MOAKIOYEHUS AEMOHCTPALIMOHHBIX
npuOOpoB U OOOPYHOBaHHUS K HCTOYHUKY TOKa, sl COOpKH
ANEKTPUUECKUX Lemnel, BKimouas 3meMeHTbl u3 paboTel "[locTosHHBIN
SIEKTPUIECKUM TOK"
[ItaTns mabopaTopHBIH ¢ AEepKaATENIMU
BECHI JJICKTPOHHBIE
MEH3ypKa, npenen nsmepenus 250 mi
nuHamometp 1H
nuHamometp SH
LUINHAP CTaJIbHOM, 25 cM3
LWJIMHIP aJTIOMUHUEBBIN 25 cM3
LWJIMHIP aJIOMUHUEBBIN 34 cM3
LWTHH/IP TJIACTUKOBBINA 56 cM3 (151 I3MepeHHst CHITbI ApXUMena)

OOGopynosanue s | npyskuna 40 H/m

nadopatopHbIX padot u | npyxuna 10 H/m

4.2. | yaeHn4ecKux OombITOB | rpy3sl o 100 r (6 mT.) 8 wmir. 4 wr.

(Ha 0ase KOMIUIEKTOB
st OID)

rpy3 HaOOpHBIN yCTaHaBIMBAaET Maccy ¢ marom 10 r

MepHas JIeHTa, JIMHEeNKa, TPaHCIIOPTUP

OpYCOK C KPIOYKOM H HHUTBIO

HanpasJsomas niuHol He MeHee 500 mm. JIoMKHBI OBbITH OOECTIeUeHBI
pasHble KO3 ULIEHTHI TPEHUs OpyCKa IO HaMpPaBISIOIIEH

CEKYHJIOMEp 3JIEKTPOHHBIN C JaTYMKOM

HAIPABJISIOLAS CO IIKAION

OpYCOK I€PEBSHHBIN C ITyCKOBBIM MArHUTOM

HUTSIHONW MasITHUK C IPY30M C ITyCKOBBIM MarHUTOM U C BO3MOXXHOCTBIO
WU3MEHEHUs AJIMHBbI HUTH

phIyar
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OJIOK TIOJIBUKHBIN

OJIOK HETTOBUIKHBIH

KaJOPUMETP

TEPMOMET]

UCTOYHUK THTAHUS TOCTOSIHHOTO TOKa (BBIMPSIMHUTENb C BBIXOIHBIM
HampspkeHueM 36-42 B wunm OartapeiiHblii ONOK € BO3MOXKHOCTBIO
PEryJIMPOBKH BBIXOAHOTO HATIPSIKEHHS

BOJIbTMETp AByXnpenenbHbiid (3 B, 6B)

amriepMmeTp aByxnpenenpHeiii (0,6A, 3A)

pesuctop 4,7 Om

pesucrop 5,7 Om

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

nepeMeHHbIi pe3uctop (peoctar) no 10 Om
COeIMHUTENbHBbIE TPOBOAa, 20 .

KJTFOY

Ha0Op MPOBOJIOYHBIX PE3UCTOPOB plS

cobuparomas iun3a, pokycHoe paccrosiue 100 MM
cobuparomas juH3a, PokycHoe paccTosHue SOMM
pacceuBaroIas JUH3a, POKYCHOE paccTOsHUE -75MM
JKpaH

ONITUYECKAs CKaMBbsI

cnaiin «Mopaens mpenmera»

OCBETHUTEIb

NOJYLIMJTHH/IP C TUTAHLIETOM C KPYTOBBIM TPAHCIIOPTHPOM
[Tpubop st U3ydeHus ra30BbIX 3aKOHOB

Kanunnsapsr

HudpaxmonHas pemerka 600 wTpuxos/Mm
Hudpaxmonnas pemerka 300 wTpuxos/Mm

3epkano

JlazepHas ykaska
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Ilonspoun B pamke
IMenau FOnra
Karymka moTok
Bbnok nuonos
bnox koHneHcaTopos
Kommnac
Marsaut
DJNEKTPOMArHUT
Onuiky jkene3Hble B OaHKe
TexHOJIOTrHYECKAS HAMPABJIEHHOCTh

PobGororexHuueckunii HaOOp TMpenHa3Ha4YeH Uil W3Y4YEeHUs OCHOB
poOOTOTEeXHUKH, neTajel, y3J0B U MEXaHM3MOB, HEOOXOMUMBIX MJIs
CO3MIaHMsI POOOTOTEXHUYECKHX YCTPOHCTB.
Habop mnpencraBiser coOOi KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COEIMHUTENIbHBIX 3JIEMEHTOB U JJIEKTPOTEXHUUECKHX KOMIIOHEHTOB.
Habop mnosBomsier cobuparb (M mporpaMMHpOBaTh CcoOUpaemble
MOJIEJIH), U3 3JIEMEHTOB, BXO/SIIUX B €r0 COCTAB, MOJIEIN MEXaTPOHHBIX

06 . U poOOTOTEXHHYECKHUX  YCTPOHCTB  C  aBTOMATHU3MPOBAHHBIM

pa3oBaTeNbHbIH -

yMpaBJIeHHEM, B TOM YHCJIE HA KOJIECHOM XOAY, a TaK)Ke€ KOHCTPYKLHIA,

KOHCTPYKTOP st

e 6r0umOro | OCHOBAHHBIX HA HCTONB3OBAHMH Mepenad (B TOM 4HClie YEPBSIYHBIX H 1 1
PaKTHUKH JIOYHOTO IIT. IIT.

MPOrpaMMHUPOBAHUSL  C
KOMILUIEKTOM JaTYMKOB

3yO4aThIX), a TAKXKE PHIUArOB.
CBETOAMOAHBIA MATPUYHBIA JUCILIEN
KOHTPOJLIEPE

KonudecTBo mOpTOB BBOAA/BBIBOJIA HA KOHTPOJUIEPE HE MeHee O
KonmuecTBo KHOIIOK He MeHee 4

OO0I111ee KOJIMYECTBO JIEMEHTOB. HE MeHe 520 IIT, B TOM YUCJIE:

1) mporpammupyemslii OJOK yrpaBieHUs, KOTOPBIH MOXeT paboTarhb
ABTOHOMHO U B IIOTOKOBOM PEXKIME;

2) cepBOMOTOPBI

3) AaTYuK CUJIBI

¢ Oeyiolfi moOnCBETKOH Ha
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4) naTuuK PacCTOSHUS

5) maT4uk 1BeTA

6) akKyMyJIITOpHAst Oarapest

7) IInacTukoBBIE CTPYKTYPHBIE 3JIEMEHTHI, BKIIFOUast epPOpPHpPOBAHHbIE
3IeMeHTHI: 0ajKu, KyOMKH, OCH M BaJibl, COETUHUTEIbHBIEC 3JIEMEHTHI K
OCsIM, LIECTEPHM, IIpelHa3HAaueHHble JI CO3/aHus UYEpPBAYHBIX MU
3yOuaThIX nepenay, COeNUHUTEIbHBIC H KPENeIKHBIC 3JIEMEHTHL,

7) IIporpammuoe obecrieyeHue, UCIIOJIb3YEMOE IS
NPOrPaMMHUPOBAHMS COOMpPAaEMBIX POOOTOTEXHUYECKHX MOIETIeH W
YCTPOWCTB, AOCTYIHO AJIs cKauuBaHus U3 cetu MHTepHeT

OO0pasoBarenbHbIN

HaboOp MO MexaHuKe,

MEXaTPOHUKE
poOOTOTEXHUKE

u

KomrutekT aiist i3y4eHus: OCHOB 3JIEKTPOHUKU U pOOOTOTEXHHUKH

Habop nomkeH ObITh peqHa3HAUEH Ul TPOBEACHUS YIeOHBIX 3aHATHH
IO DSJEKTPOHMKE W CXEMOTEXHUKE C IIeJIbI0 HM3y4YeHUs1 HauOojee
pacpOCTpaHEHHON 3JIEMEHTHOH 0a3bl, MPUMEHSIEMOHN I HHKEHEPHO-
TEXHIUYECKOrO TBOPYECTBA YYAIMXCS U Pa3padoTku y4eOHBIX Mopaesnei
pobotoB. Habop nomkeH MO3BOJNATH yYaLTUMCS Ha MPAKTHKE OCBOUTH
OCHOBHBIE  TEXHOJOTMH  TNPOCKTUPOBAHUS  POOOTOTEXHHUYECKUX
KOMIUIEKCOB Ha MpuMepe y4eOHbIX Moaenel poOOTOB, a TaKXKe U3YYHTh
OCHOBHBIE TEXHMYECKHE pPEIIeHUs B OONaCTH KHOEPHETUYECKHX W
BCTPAUBAECMBIX CHCTEM.

B cocraB koMIulekTa JOJDKEH BXOAMTb HAa0OpP KOHCTPYKTHUBHBIX
SJIEMEHTOB IJisi COOPKH MakKeTa MaHUIYJISILMOHHOTO po0O0Ta, KOMILIEKT
MCTAJUIMYCCKUX KOHCTPYKTUBHBIX JJCMCHTOB IJisd C60pKI/I MaKeETa
MOOMIIBHOTO poboTa U T.1I.

B cocrap xommiexTa BXOOUT Ha6op SJICKTPOHHBIX KOMITIOHCHTOB JIA
HU3Yy4YCHUA OCHOB JJICKTPOHUKHU U CXCMOTCXHHUKH, a TAKXKE KOMILJICKT
NMpUBOAOB u JaTYHUKOB Pa3jiniHOTO TUIIA JJIA pa3pa6OTKI/I
pO6OTOTeXHI/ILIeCKI/IX KOMILJIEKCOB.

B cocraB kommiekTa AOJDKHO BXOAWUTH. MOTOPBI C SHKOACPOM - HE

1 1.

1 .
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MeHee 2IIT, CepBONpPHUBOA OONBIION - HEe MeHee 41T, CEPBONPHBOA
Mallplii - He MeHee 21T, MH(QPAKPACHBIA AATYMK - HE MEHee 3INT,
yIBTPa3BYKOBOH AAT4YMK - HE MeHee 3INT, AaTYUK TEeMIIepaTyphl - HE
MeHee |INT, [JaTYMK OCBEUIEHHOCTH - HE MeHee lmrt, Habop
3JIEKTPOHHBIX KOMITOHEHTOB (PE3HCTOPBI, KOHACHCATOPBI, CBETOIHOIBI
Pa3IMYHOTO HOMHHAJA), KOMIUIEKT  TPOBOAOB sl OECIaeqHOro
NPOTOTHIMPOBAHUS,  IJlata  OECrmaeyHoro  NPOTOTHIIMPOBAHUS,
AKKyMYJISITOP U 3apsiIHOE YCTPOUCTBO, .

B cocraB koMIuieKkTa 1OJKE€H BXOIUTh POrpaMMUpPYEMBI KOHTPOJLIEp,
nporpammupyemsiii B cpene Arduino IDE mnm aHanoruuHbex ¢cBOOOIHO
PacIpOCTpaHsAEMbIX cpenax pa3paboTKu. IIporpamMmmupyemsrit
KOHTPOJUIEP JOJDKEH O0NanaTh MOPTaMH Uil MOIKIFOYEHUS LU(PPOBBIX
U aHajoroBbix ycrporicts, unrepdeiicamun TTL, USART, 12C, SPIL
Ethernet, Bluetooth wimn WiFi.

B cocraB xoMIiekTa AODKEH BXOAUTH MOAYJb TEXHUUYECKOTO 3pEHU,
NPEACTABISIFOINE COOOH BBIMHCIUTEIBHOE YCTPOHCTBO CO BCTPOSHHBIM
MHKpPOIPOLIECCOPOM (KOJI-BO sifiep - He MeHee 4IIT, 4acToTa siapa He
menee 1.2 I'Tu, oovem O3Y - He meHee 512MO, 00beM BCTPOSHHOMH
namaTu - He MeHee 81°0), MHTErpUpOBAHHON KaMepoil (MakCHMabHOE
paspelieHne BHIEOINOTOKA, nepenasaeMoro no unrepgeticy USB - He
meHee 2592x1944 en) W ONTHYECKOH CHCTEMOM. Monynb
TEXHUYECKOrO 3pEHHsI JOJDKeH o0jafaTe COBMECTUMOCTBIO €
pa3IMYHBIMU  [POrPaMMUPYEMbIMH  KOHTpOJIJIEpAMH C  [IOMOIIBIO
untepdeiico - TTL, UART, 12C, SPI, Ethernet. Moayiap TEXHUYECKOTO
3peHHsl JIOJDKEH HMMEThb BCTPOCHHOE IpOrpaMMHOE OOecIedeHHne Ha
OCHOBE ONEpaIiOHHON CUCTeMBbl Linux, MO3BOJNSIONIEE OCYIIECTBISTH
HACTPOHKY CHUCTEMBI MAIIMHHOTO OOYYEHHS NapaMeTpoB HEHPOHHBIX
cerell st oOHapykeHHsT OOBEKTOB, ONPENETCHUS HX MapaMeTpoB H
JaJIbHENIeH naeHTUPUKALINN.




KoJym4ecTBo equmu aJist
00meo0pa3oBaTeILHLIX

KoJymm4vecTBo equmu st
00meo0pa3oBaTeILHBIX

Ne Hauvenosanne Kparkue npuMepHbIe TEXHHICCKAE XAPAKT PUCTHRH Oprammsauii, He OpraHu3anuii, IBJISIOMMXCSE
o0opyaoBanms SIBJISTFOTI X C ST
MAJIOKOMILICKTHLIMH, €1, MATOKOMILICKTHEIMIL, C1.
HIM. H3M.
Kommekt nomkeH ofecneyuBaTh BO3MOXKHOCTb M3YYE€HHS OCHOB
pa3paboTKH MPOrpaMMHBIX M aNMapaTHBIX KOMILJIEKCOB WH)KEHEPHBIX
cucrem, pemeHuii B chepe "HMHTepHer Bemeil', a Takke peIICHUH B
obnactu poOOTOTEXHHUKH, UCKYCCTBEHHOTO WHTEJUIEKTA M MAIIUHHOTO
oOyueHus.
KomnbiorepHoe o6opynoBanme
Dopm-pakTop: HOYTOYK;
Kectkas1, HeoTKIIIOUaeMas KjaBuaTypa: HaJlu4ue;
Pycckas packiagka KJaBUaTyphl: HaJUUUE,;
Jlnaronane 3kpaHa:. He MeHee 15,6 nriMOB,
Pazpemenue skpana: He menee 1920x1080 nukcenei,
KonuuecTtBo sinep mpoueccopa: He MeHee 4,
Konu4aecTBO MOTOKOB: HE MEHEE §;
basoBas TakToBas yacrora npoueccopa: He MeHee 1 I'Tw;
MaxkcumanbpHas TAKTOBasi 4aCTOTa mpoueccopa: He MeHee 2,5 1T,
Ksm-namsite poreccopa: He MeHee 6 MOaiiT;
O0beM yCTaHOBIIEHHOH ONepaTUBHON MaMsATH: He MeHee 8 1 0aiir;
1 HoyT6yx O06pem nonaepKUBaeMOi ONepaTUBHON MaMsITH (U151 BO3MOXKHOCTH 3w 2wt

paciupenus): He MmeHee 24 ['OaiiT;

O6bem Hakonutesst SSD: He menee 240 I'0aiir;

Bpewmst aBToHOMHOI#1 paboThI OT OaTapen: He MeHee 6 4acoB,;

Bec HOyTOyKa € yCTAaHOBIEHHBIM aKKyMYJISITOpOM: He Oosee 1,8 kr;
Breurmnnii uarepdeiic USB crangapra He Hipke 3.0: He MeHee Tpex
CBOOOTHBIX;

Breuranii uarepdeiic LAN (rcronb30BaHue MEPEXOAHUKOB He
MPEIyCMOTPEHO): HAJHYNE,

Hanuane monyneti u uHTepdeicoB (MCIONBb30BaHNUE MEPEXOTHUKOB HE
npeaycmotpeno): VGA, HDMI,

becnipoBonHas cBsa3p Wi-Fi: Hanmuue ¢ noanepskkoit crannapra IEEE
802.11n unu coBpeMeHHee,




KoJym4ecTBo equmu aJist
00meo0pa3oBaTeILHLIX

KoJymm4vecTBo equmu st
00meo0pa3oBaTeILHBIX

CKaHep, KOIHUp)

TexHonorus nevaru: jJazepHas
MaxkcumanbpHoe paspewienue nedatu: He MmeHee 1200x1200 Touek;
Wnrepodetice: Wi-Fi, Ethernet (RJ-45), USB.

HanmenoBanue opraHusanuii, He .
Ne Kparkune npuMepHbIe TeXHHYECKIE XaPAKTePUCTHRH OPraHH3ALNIA, ABJIAIOMIUXCS
o0opyaoBanms SIBJISTFOTI X C ST
MAJIOKOMILVICKTHLIMH, €.
MAJIOKOMILVICKTHBIMH, €.
H3M.
H3M.
Web-kamepa: Hamuune;
MaHunyaaTop "Mblllib": HANUYHE,
[IpenycraHoBIeHHAs ONEPALIMOHHAS CHCTEMA C TpaguuecKum
NOJIb30BATENBCKUM HHTEpdeiicom, obecnieunBaroinas padboTy
PacIpOCTPaHEHHBIX 00Pa30BATEIbHBIX U OOIECHCTEMHBIX
MPUJIOKEHUN HAJTUYHE.
Tun ycrpoiicrea: M@V (pyHKIINH 11e4aTH, KOMUPOBAHMU,
CKaHHPOBAHUS),
®opwmar Oymaru: He MeHee A4,
Moy (mpuHTED, P y . ’
2 L{BeTHOCTB: UepHO-OENbI; I wr. I wr.




NPOPUJIbHBII KOMILUTEKT OGOPYJTOBAHUS

TABJIMLIA Ne2

KosmuecTBo exmun AJ1s

npodpuILHOro KosmecTBo equnnn st
KOMILJICKTA npPoPWILHOTO
Ne Hanvienosanue Kparkue npumMepHbIe TeXHHYECKIE XapAKTePUCTHRKH (06meodpasoparemmLIC KomiIeRTa
o0opynoBanns OpraHm3anum, He (MAJIOKOMILTCKTHBIE
SIBJISTIOTITHECST 00meo0pazoBarebHbIC
MAJIOKOMILIEKTHBIM), OPTAHM3AINN), ¢/, H3M.
€. H3M.

BA3OBAS (OBA3ATEJ/IBHAS YACTD)

EcTecTBeHHOHAYYHAS] HAIPABJEHHOCTD
ObecnieunBaeT BBIMOJHEHUE JTA0OPATOPHBIX padOT Ha YPOKax MO OUOJIOTHHU B
OCHOBHOW LIKOJIE U MPOEKTHO-UCCIEA0BATEIbCKON AEATEIBHOCTH YHALUXCA.
Kowmmnekrarus: becnpoBonHO# My IbTHAATINK 1O OHOJIOTHH C 6-10
BCTPOCHHBIMH TaTYUKAMMU:
JaTunk BIaXXHOCTH ¢ auana3zonoM uzmepenus 0... 100%
JlaT4MK OCBELIEHHOCTH C TMAaNa30HOM U3MEPEHUs He yxke ueM oT O 10
180000 nx
Hatuuk pH ¢ nnanasonom nsmepenus He yxke uem ot 0 no 14 pH
JlaTuuk TeMmepaTypsl C IUANa30HOM U3MEPEHUsS He yke 4eM OT -20 a0
+140C

Iadposas TabopaTopus JlaT4uK 3J€KTPONPOBOAUMOCTH C AUANA30HAMU U3MEPEHHUs He yKe ueM oT O

1o 200 mxCwm; ot O o 2000 MxCwm; ot 0 o 20000 MxCm

1. o Ouosioruu ’ ’ 3 wrT. 2 mr.

(yueHndeckast)

JlaT4uk TeMrepaTypbl OKpPY KaroLIel Cpeabl C JHANa30HOM U3MEPEHHUs He
yxke yeM oT -20 no +40

AKceccyaphl:

Kabens USB coennHUTENbHBIH

3apsimHOE yeTpoiicTBO ¢ Kabenem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

Kpatkoe pykoBOACTBO MO 3KCIUTyaTally HUPPOBOH 1abopaTopuu
Iudposas BuneokaMmepa ¢ METAUTMYECKUM LITATHBOM, Pa3peLIeHHe He
menee 0,3 Mnukc

[IporpammHOe obecrieueHne

Mertoanueckue pekoMeHaaunu He Meree 30 padot

YnakoBka




KosmuecTBo exmun AJ1s

npodpuILHOro KosmecTBo equnnn st
KOMILICKTA npodpuILHOro
Ne Hanvienosanue Kparkue npuMepHbIe TeXHHYECKIE XapAKTePUCTHKH (06meodpasoparemmnIe KomiIeRTa
o0opynoBanns OpraHmsanum, He (MAJIOKOMILTCKTHBIE
SIBJISTIOTITHECST 00meo0pazoBarebHbIC
MAJIOKOMILIEKTHBIM), OPTAHM3AINN), ¢/, H3M.
€. H3M.
Hanuuue pycCckOsA3pMHOrO caiTa NOAAEPIKKH, HATUYNE BUACOPOJIUKOB.
ObecneunBaeT BHINOIHEHNE TA0OPATOPHBIX PadOT MO XMMHUHU Ha yPOKax B
OCHOBHOW LIKOJIE U MPOEKTHO-UCCIEA0BATEIbCKON AEATEIBHOCTH YHALUXCA.
Kowmnnexranmsi:
becnpoBogHON MyAbTUIATUUK MO XUMUU C 4-Msl BCTPOCHHBIMU JaTUYUKAMHU:
Hatuuk pH ¢ nuanasonom usmepenus He yxe dem ot 0 no 14 pH
JlaT4rK BBICOKOH TeMIepaTyphl (TEPMONAPHBIN) ¢ AUANA30HOM H3MEPEHHS
He yxe yeM oT -100 go +900C
JlaT4uK 3J€KTPONPOBOAUMOCTH C AUANA30HAMU U3MEPEHHUs He yke yeM oT O
1o 200 MmxCwm; ot 0 mo 2000 MxCwm; ot 0 go 20000 MxCwMm
JlaTuuk TeMrepaTypsl IVIATUHOBBIN C JUANa30HOM U3MEPEHHUS HE YIKE UEM
ot -30 mo +120C
Hudposas nadboparopusi .
OTnenbHbIE TATYUKU: 3 mT. 2 mrT.

10 XUMUH (yUEeHHUECKast)

JlaTauk onTHYECKON MIOTHOCTH 525 HM
AKceccyaphl:

Kabens USB coennHUTENbHBIH

3apsimHOE yeTpoiicTBO ¢ Kabenem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy
Kpatkoe pykoBOACTBO MO 3KCIUTyaTally HUPPOBOH 1abopaTopuu
Habop nmabopaTopHoOii OCHACTKH

[IporpammHoOe obecrieueHne

Mertoanueckue pekoMeHaaunu He Meree 40 padbot
Hanu4due pyccKos3bIMHOTO caiiTa MOAaepKKH
Haynnuue BUgeoponmuKkos.




HanmenoBanme
o0opynoBanns

Kparkue npuMepHbIe TEXHHYECKIE XaPAKTEPUCTHKH

KommvecTro exmamy 171si
npodpuILHOro
KOMILJIEKTA
(o0meolOpasoBare/LHBIE
oprasuzanmum, He
SIBJISIIONITHECSE
MAJIOKOMILTICKTHBIM),
el M3M.

KommvecTro exmami 171si
npodpuILHOro
KOMILJIEKTA
(MATTOKOMILJIEKTHBIE
o0meodpa3oBareIbHbIC
OPTAHM3AINN), ¢/, H3M.

Hudposas naboparopus
1o ¢pu3nKe
(yueHndeckast)

ObecneunBaeT BHITIOJHEHHE SKCIIEPUMEHTOB IO TEMaM Kypca (QU3HKHL.
Komnnexranus:

BbecripoBonHON MyIbTHIATYHK TIO (PU3HKE C 6-F0 BCTPOSHHBIMHU TAaTUHKAMU:
Hu¢poBoit naTuuk TeMnepaTypsl ¢ TUANa30HOM U3MEPEHUs He yIKe UeM OT -
20 no 120C

Hudposoit narTunk adbCOMFOTHOTO NABJICHUS C TUATA30HOM U3MEPEHUS HEe
yxe ueM oT 0 no 500 klla

JlaT4yMK MarHUTHOTrO MOJIsl C IUANa30HOM U3MEPEHUs He yxke yeM oT -80 1o
80 mTn

JlaTuuK HaNpsDKEHUs ¢ AMana3OHaMU U3MEPEHUs He yKe ueM OT -2 10 +2B |
ot -5 g0 +5B; ot -10 no +10B; or-15 no +15B

JaTtunk ToKa He yke 4eM oT -1 1o +1A

JlaTuuk akcenepoMeTp ¢ MOKa3aTeNssMu He MeHee ueM: +2 g, +4 g; +8 g
OTtnenbHbIE yCTPOUCTBA:

USB ocumiorpad He meHee 2 kanana, +/-100B

AKceccyaphl:

Kabens USB coeanHUTENBHBIH

3apsimHOE yCeTpoiicTBO ¢ Kabenem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KoncTpykTOp 1151 IpOBeeHUsl SKCIIEPUMEHTOB

Kpartkoe pykoBOICTBO MO 3KCILIyaTauu nudpoBoii JadopaTopun
[IporpammHoOe obecrieueHne

Mertonnueckue pekomenaaunu (40 pador)

Hanuune pycckos3pl4HOrO caiita noaaepkku

Hanuuune BUIeoponnKkoB.

2 IIT.

Komnb

HTEepHOe 000pyAOBaAHHE

4.

Hoytbyx

Dopm-pakTop: HOYTOYK;

2 IIT.




HanmenoBanme
o0opynoBanns

Kparkue npuMepHbIe TEXHHYECKIE XaPAKTEPUCTHKH

KommvecTro exmamy 171si
npodpuILHOro
KOMILJIEKTA
(o0meolOpasoBare/LHBIE
oprasuzanmum, He
SIBJISIIONITHECSE
MAJIOKOMILTICKTHBIM),
el M3M.

KommvecTro exmami 171si
npodpuILHOro
KOMILJIEKTA
(MATTOKOMILJIEKTHBIE
o0meodpa3oBareIbHbIC
OPTAHM3AINN), ¢/, H3M.

Kectkas1, HeoTK/IIOUaeMas KjlaBuaTypa: HaJlu4ue;

Pycckas packianka KIaBuaTypbl: HATUUUE,

JlnaroHane 5kpaHa: He MeHee 15,6 nroiMOoB,

Paspemenue skpana: He menee 1920x1080 nukcenei,

KonuuecTBo sinep mpoueccopa: He MeHee 4,

Konu4decTBO MOTOKOB: HE MEHee §;

basosas TakToBas yactora npoueccopa: He menee 1 I'T'L;
MakcumasbHas TaKTOBas 4acToTa mpoueccopa: He Mmedee 2,5 I'T'L;
Kam-namsate nporeccopa: He MeHee 6 MOaiiT;

OO0beM yCTaHOBJIEHHOHN ONEpaTUBHON NMaMATH: He MeHee 8 I 0aiit;
O6bem nopnep>KMBaeMOi OnepaTHBHON MaMATH (AJ1s1 BO3MOXKHOCTH
pacimupenusi). He meHee 24 ['Gaiir;

O6bem Hakomnurenss SSD: He meHee 240 I'Gaiir;

Bpewmst aBToHOMHOI1 paboThI OT OaTapen: He MeHee 6 4acoB,;

Bec HOyTOyKa ¢ yCTAaHOBIEHHBIM aKKyMYJISITOpOM: He Oonee 1,8 kr;
Breurnnii uarepdeiic USB crangapra He Hike 3.0: He MeHee Tpex
CBOOOJTHBIX;

Breurnnii uarepdeiic LAN (ucnonb3oBaHue MEPEXOIHUKOB HE
NPEAyCMOTPEHO): HAINYHE,

Hanuane monyneti u nHTepeficoB (UCMONBb30BAHUE TIEPEXOTHUKOB HE
npeaycmotpeno): VGA, HDMI,

becripoBonHas ces3p Wi-Fi: mHanmuue ¢ nognepskkoii crannapra IEEE
802.11n unu coBpemMeHHee,

Web-kamepa: Hanuuue,

Manunynatop "Mbllib": HAJIUUUE,

[IpenycraHoBIeHHAs OTIEpPALIMOHHAS CHCTEMA C TrpaduuecKum
NOJIb30BATENBCKUM HHTEpdeiicom, odecnieunBarommas padoTy

PacIpOCTPAHEHHBIX 00PAa30BATEIbHBIX U OOIMECHCTEMHBIX MPHIIOKEHHH:




KosmuecTBo exmun AJ1s

npodpuILHOro KosmecTBo equnnn st
KOMILICKTA npodpuILHOro
Ne Hanvienosanue Kparkue npuMepHbIe TeXHHYECKIE XapAKTePUCTHKH (06meoGpasosarenmp1e ROMILICKTA
OﬁopyIlOBaHI/Iﬂ opraHmdsanmum, HE (Ma.]'IOKOMH.]'IeKTHLIe
SIBJISTIOTITHECST 00meo0pazoBarebHbIC
MAJIOKOMILIEKTHBIM), OPTAHM3AINN), ¢/, H3M.
€. M3M.

HaJIN4ue.
Tun ycrpoiictea: MOV (pyHKIUM eyaTH, KOMUPOBAHMS, CKAHIPOBAHUS),
®opmar Oymaru: He MmeHee A4,

5 M®YV (npunTep, ckanep, | LiBerHocThb: yepHO-OebIi; 1 wr 1 wr

' KOTTHP) TexHomorust nmevaTu: jasepHas ' '

MaxkcumanbHoe paspelierue nedatu: He meHee 12001200 touek;
Wnrepdeticer: Wi-Fi, Ethernet (RJ-45), USB.

JAONOJHUTEJBHOE OFOPYJTOBAHHUE

EcTecTBeHHOHAYYHASI HAIPABJEHHOCTD
ObecneunBaeT BHINOIHEHNE TAOOPATOPHBIX PadoT Ha ypOKax Mo OMOIOruu B
OCHOBHOM LIKOJIE U IPOEKTHO-UCCIEAOBATENBCKON NEATEIBHOCTH YHALTUXCSI.
Kowmmnekrarus: becnpoBonHO# My IbTHAATYNK 1O OHOJIOTHH C 6-10
BCTPOCHHBIMH JATYNKAMMU:
JaTunk BIaXXHOCTH ¢ auanaszonoM nmepenus 0... 100%
JlaT4MK OCBEIEHHOCTH C JUANa30HOM U3MEpPEHHUs He yxke 4eM oT O 10
180000 nx
Hatuuk pH ¢ nunanasonom n3smepenus He yxxe uem ot 0 no 14 pH

Hugposas naboparopust | JlaTunk Temrepatypbl ¢ AMANA30HOM H3MEPEHUs He yke ueM oT -20 1o
1. o Ouosioruu +140C I wr. I wrT.

(yueHndeckast)

JlaT4uK 3JeKTPONPOBOAMMOCTH C JUAa30HAMH U3MEpeHHs He yike 4eM oT O
10 200 MxCwm; ot 0 mo 2000 MxCwm; ot 0 10 20000 MKCwMm

JlaT4uK TeMrepaTypbl OKpPY KaroLIel Cpeabl C JHANa30HOM U3MEPEHHUs He
yxe yeM oT -20 no +40

AKceccyaphl:

Kabens USB coenuHuTENbHBIH

3apsimHOE yeTpoiicTBO ¢ Kabenem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KpaTtkoe pyKOBOACTBO MO 3KCIUTyaTally HU(PPOBOH 1ab0paTopuu




KosmuecTBo exmun AJ1s

npodpuILHOro KosmecTBo equnnn st
KOMILICKTA npodpuILHOro
Ne Hanvienosanue Kparkue npuMepHbIe TeXHHYECKIE XapAKTePUCTHKH (06meodpasoparemmnIe HOMILTCKTA
o0opynoBanns OpraHmsanum, He (MAJIOKOMILTCKTHBIE
SIBJISTIOTITHECST 00meo0pazoBarebHbIC
MAJIOKOMILTICKTHBIM), OPTAHM3AINN), ¢/, H3M.
€. H3M.
[udposas BuAEOKaMepa ¢ METAJUTHIECKUM IITATUBOM, pa3pellieHue He
menHee 0,3 Mnukc
IIporpammHOe obecrieuenne
Mertoanueckue pekoMeHaaunu He Meree 30 padbot
YnakoBka
Hannune pycCckOs3pMHOr0 caiiTa NOAAEPIKKH, HAIUYHUE BUACOPOJIHUKOB.
ObecneunBaer BBINOIHEHNE Ta0OPAaTOPHBIX PadOT MO XMMUHU HA YPOKaX B
OCHOBHOW LIKOJIE U MPOEKTHO-UCCIEA0BATEIbCKON AEATEIBHOCTH YHALUXCA.
Kommnexranus:
becnpoBogHON MyIbTUIATUUK MO XUMUU C 4-Ms1l BCTPOCHHBIMU JaTUYUKAMHU:
Hatuuk pH ¢ nnanasonom n3smepenus He yxxe uem ot 0 no 14 pH
JlaT4rK BBICOKOH TeMIIepaTyphl (TEPMOMNAPHBIN) C AMANA30HOM H3MEPEHHS
He yxe yeM oT -100 go +900C
JlaT4uK 3J€KTPONPOBOAUMOCTH C AUANA30HAMU U3MEPEHHUs He yke yeM oT O
1o 200 MmxCwm; ot 0 mo 2000 MxCwm; ot 0 go 20000 MxCwMm
JlaTuuk TeMrepaTypsl IVIATUHOBBIN C TUAa30HOM U3MEPEHHUS HE YIKE UeM
Hudposas nadoparopust | ot -30 go +120C 1w | .

10 XUMUH (yUEeHHUECKast)

OTnenpHbIC JATYUKU:

JlaTank onTHYeCKON MIOTHOCTH 525 HM
AKceccyaphl:

Kabens USB coennHUTENbHBIH

3apsimHOe yeTpoiicTBO ¢ Kabenem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy
KpaTkoe pykoBOACTBO MO 3KCIUTyaTalnu U POBOH 1abopatopuu
Habop nmabopaTopHoOii OCHACTKH

[IporpammHoOe obecrieueHne

Mertoanueckue pekoMeHaaunu ve Meree 40 padbot
Hanu4due pyccKosi3bIMHOTO CaiiTa NOAIePKKH




HanmenoBanme
o0opynoBanns

Kparkue npuMepHbIe TEXHHYECKIE XaPAKTEPUCTHKH

KommvecTro exmamy 171si
npodpuILHOro
KOMILJIEKTA
(o0meolOpasoBare/LHBIE
oprasuzanmum, He
SIBJISIIONITHECSE
MAJIOKOMILTICKTHBIM),
el M3M.

KommvecTro exmami 171si
npodpuILHOro
KOMILJIEKTA
(MATTOKOMILJIEKTHBIE
o0meodpa3oBareIbHbIC
OPTAHM3AINN), ¢/, H3M.

Hanuune BUIeoponnKkoB.

Hudposas naboparopus
1o ¢pu3nKe
(yueHndeckast)

ObecneunBaeT BBITIOJIHEHNE SKCIIEPUMEHTOB IO TEMaM Kypca (QH3HUKH.
Komnnexranus:
BbecripoBonHON MyIbTHIATYHK TIO (PU3HKE C 6-F0 BCTPOSHHBIMHU TAaTUHKAMU:

Hu¢poBoit naTuuk TeMnepaTypsl ¢ TUANa30HOM U3MEPEHUs He yIKe UeM OT -

20 no 120C

ugposoit narTuuk adbCOMOTHOrO NABJIEHUS C TUAIA30HOM U3MEPEHUS He
yxe ueM oT 0 no 500 klla

JlaT4vK MarHUTHOTIO MOJIS ¢ AUANIA30HOM HU3MEPEHUs He yxke ueM OT -80 1o
80 mTn

JlaTuuk HaNpsDKEHUs ¢ AMana3OHaMU U3MEPEHUs He yKe 4eM OT -2 10 +2B ;
ot -5 g0 +5B; ot -10 no +10B; or-15 no +15B

JaTtunk ToKa He yke 4eM oT -1 1o +1A

JlaTuuk akcenepoMeTp ¢ MOKa3aTeNsIMU He MeHee ueM: 2 g, +4 g +8 g
OTtnenbHbIE yCTpPOUCTBA:

USB ocumiorpad He meHee 2 kanana, +/-100B

AKceccyaphl:

Kabens USB coennHUTENbHBIH

3apsimHOE yeTpoiicTBO ¢ Kabenem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KoncTpykTOp 1151 IpOBeeHUsl SKCIIEPUMEHTOB

Kpartkoe pykoBoacTBO Mo 3KcIIyaTanuu nudposoii nadoparopun
[IporpammHoOe obecrieueHne

Meronuueckue pekomenaannu (40 pador)

Hanuune pycckos3pl4HOrO caiita noaaepkku

Hannuune BUneoponnKkos.

1 .

Hudposas naboparopus
1o HM3HOJIOTHU

ObecnieunBaeT NPOBEACHNUE HCCIEIOBAHUS 1O (PYHKIIMOHUPOBAHUIO
4esioBeueckoro opraansma. Kommnekranus: becnpoBogHON MyJIbTHAATYUK

1 .




HanmenoBanme
o0opynoBanns

Kparkue npuMepHbIe TEXHHYECKIE XaPAKTEPUCTHKH

KommvecTro exmamy 171si
npodpuILHOro
KOMILJIEKTA
(o0meolOpasoBare/LHBIE
oprasuzanmum, He
SIBJISIIONITHECSE
MAJIOKOMILTICKTHBIM),
el M3M.

KommvecTro exmami 171si
npodpuILHOro
KOMILJIEKTA
(MATTOKOMILJIEKTHBIE
o0meodpa3oBareIbHbIC
OPTAHM3AINN), ¢/, H3M.

(npo¢unbHBIN YPOBEHD)

1o Gpu3HoNIoruy ¢ 5-F0 BCTPOSHHBIMU AaTYMKaMU: J[aT4nK apTeprabHOTO
nasyienuns (0...250 MM pT. CT.)

JlaT4uk myJsibca ¢ AMana3oHOM U3MepeHus He yxke 4eM oT 30 no 200 yn/mMun
JlaTuuk TeMmepaTypsl Tejla ¢ AMana3OHOM U3MEPEHUs He yke 4eM OT +25 1o

+40C

JlaTuuK 4acTOTHI AbIXaHUS C JUANa30HOM U3MepeHHUsl He yike ueM oT 0 1o
100 tukI0B/MUH

JlaT4MK yCKOPEHHUs C MoKasaTeasiMu £2 g; +4 g: £8 g

OTtnenbHbIE yCTpPOUCTBA:

Harunk DKI' ¢ nuanazoHoM n3MepeHus He yxke ueM ot -300 o +300 mB)
Hatuuk pH ¢ nuanasonom usmepenus He yxe 4em ot 0 no 14 pH
JlaTuuk cuaoMep ¢ AMana3’OHOM HU3MepeHus He yxe ueM oT -40 no 40 H
JlaTunK OCBEIEHHOCTH C AUarna3oHOM H3MepeHHs He yke ueM oT 0 1o
180000 nk

AKceccyaphl:

Kabens USB coeanHUTENBHBIH

3apsimHOe yeTpoiicTBO ¢ Kabenem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KoncTpykTOp 1151 IpOBeeHUsl SKCIIEPUMEHTOB

Kpatkoe pykoBOACTBO MO 3KCIUTyaTally HU(PPOBOH 1abopaTopuu
IIporpammHoOe obecrieueHne

Mertoanueckue pekoMeHaaunu He Meree 20 padbot

Hanuune pycckos3pl4HOrO caiita noaaepkku

Hanuuune BUIeoponnKkoB.

Hudposas naboparopusi
10 3KOJIOTUU

ObecnieunBaeT NpoBeNeHUE YUeOHOTO HKOJIOTMUECKOTO MOHUTOPHHTA
MHCTPYMEHTaAIbHBIMU MeTonamMu. Habop npumensiercst mpu u3y4eHun

SKOJIOTUH, OMOJIOTHH, XUMHH, Teorpaduu 1 MpUpOIOBENCHHS, & TAKXKE IS
VHIVBHUYAJIbHBIX UCCIEIOBAHNS U NPOEKTHON AEATEIbHOCTH IIKOJIbHUKOB.

1 .
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Kommnekranus: becnpoBogHON MyJBTUAATYHK 1O SKOJOTHYECKOMY
MOHHUTOPHUHIY C 8-F0 BCTPOCHHBIMH JaTUUKAMMU:

JlaT4MK HUTPAT-UOHOB

JlaT4uK XJIOPUA-UOHOB

Hatuuk pH ¢ nunanasonom usmepenus He yxe 4em ot 0 no 14 pH

JlaTuuk BIaXXHOCTH ¢ Auana3zoHoM usMepenus 0...100%

JlaT4MK OCBEIEHHOCTH C JUANa30HOM U3MEPEHHUs He yxke ueM OT 0 1o
180000 nx

JlaTuuk TeMriepaTypsl C 1MaNa30HOM U3MEPEHUs He yxke yeM oT -20 1o
+140C

JlaT4MK 31€KTPONPOBOAUMOCTHU C AUATIA30HAMH U3MEPEHUs He yxke 4eM OT 0
10 200 MxCwm; ot 0 mo 2000 mMxCwm; ot 0 10 20000 MKCwMm

JlaTuuk TeMnepaTypbl OKPyKarOLEeH Cpebl C AUana30HOM U3MEPEHUs He
yxke 4eM oT -20 mo +50C

OTtnenpHbIC JATYUKU:

Jlatunk 3ByKa ¢ QyHKIMEH HHTErPUPOBAHUS C TUATTA30HOM U3MEPEHUS
qacTOoT He MeHee YeM OT 50 I'm go 8 kl'1r;

JlaT4MK BJIQXKHOCTH MOYBBI C JUANIa30HOM HU3MEPEHUs He yxke 4eM oT 0 1o
50%

JlaTuuk kuciopona ¢ AuanazoHoM usmepenus ot 0 no 100%

JlaTank onTHYeCKON MIOTHOCTH 525 HM

Jatank ontuyeckon mioTHOCTH 470 HM

Jatuuk TypOunIuMeTp ¢ quana3oHoOM U3MepeHus He yske yeM ot 0 mo 200
NTU

JlaT4uk OKUCH yraepoaa ¢ AMana3oHoOM u3MepeHus He yxxe 4em ot 0 go 1000
ppm

AKceccyaphl:

Kabens USB coepnHuTenbHbli (2 1mT.)
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Cencop Tun 3 He mMeHee | ., obecreunBaeT BO3MOXKHOCTD. PETUCTPALINU
curxana snexrpokapauorpammsl (OKI') He HHBA3UBHBIM CIIOCOOOM;
peructpauuu 1, I u Il oTBeIeHUH; MOAKIIIOUEHUS DJIEKTPOAOB K CEHCOPY C
MOMOIIBIO COEAMHUTENBHBIX MMPOBOAOB, 00opynoBaHHbIX TouchProof
pasbeMam.

Cencop Tun 4 e merHee | T, obecrieunBaeT BO3SMOKHOCTD: PETUCTPALIN
CHTHasa KOKHO-raibBaHnueckoi peakuuu (KI'P), perucrpauus koroporo
OCYIIECTBIISIETCS HA TIOCTOSIHHOM TOKE; MOJKIIFOUEHUS K TEJTy YeJIOBEeKa C
MOMOIIBIO CYXHX 3JIEKTPOIOB, MOIKIOYEHNE KOTOPBIX K CEHCOPY
ocymecTisieTcs ¢ momoupio TouchProof pazsemos.

Cencop Tun 5 e menee | mr., obecrieunBaeT BO3MOXKHOCTD. PETUCTPALINU
CHUTHAJIa 3JIEKTPUIECKON aKTHBHOCTH Mo3Ta (2317) ¢ mMOMOIIBIO CyXHX
HEMHBA3MBHBIX 3JIEKTPOAOB; PErHCTPALIUH SJIEKTPUIECKOH aKTUBHOCTH
Pa3HBIX JOJEH MO3Tra; MOAKIIOUEHHSI SIEKTPOAOB K CEHCOPY € TOMOIIBIO
COEAMHUTENBHBIX MPOBOAOB, 0bopynoBanHbIX TouchProof pazvemamuy;
3aKPEIUICHHUS 3JIEKTPOIOB HA TIOBEPXHOCTH T'OJIOBBI.

Cencop Tun 6 He meHee | mT., obecreunBaeT BO3MOXKHOCTD, PETUCTPAINU
curHana xkonedanus rpyaHoi kinetku (CeHcop NbIXaHMsl), ONpeneIeHus
YaCTOTHI JbIXAHMUS.

YcTporicTBo muist cOOpa TaHHBIX OT CEHCOPOB W Mepenavyu Ha MePCOHATBHBIN
KOMITBIOTEp 00eCneunBaeT BO3MOKHOCTb COOpa NAHHBIX OT MOJKIFOUEHHBIX
K HEMY CEHCOPOB U OTIPaBKy noiy4eHHbIX naHHbX Ha [IK. ITogkmrouenue
ueHTpanbHoro monyist kK IIK ¢ momomeio USB-kabens. LienrpanbHbIit
MOJyJIb UMEET He MeHee | 1T, rajnbBaHn4ecKyro u3ossinmto ot ITK.
LeHTpanbHbIA MOIYJIb 0OECIIEeYNBaET BO3MOXKHOCTh OTHOBPEMEHHOTO
MOAKJIFOUEHUS BIJIOTh 10 4 ceHcopoB. Kaxkabiil u3 Bxoaos LleHTpanbHOro
MOJYJIsI UMEET raJIbBAaHUYECKYI0 M30JSIIHI0 (00ecTiedeHne MeKKaHAIbHOM
raJibBaHn4eckoi m3oJisiun). Ionkmouenue cencopoB k L{eHTpanpHOMY
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MOJYJIFO OCYIIECTBISIETCS C TIOMOLIBIO CIIEIHAIN3NPOBAHHBIX PA3bEMOB
tuna LEMO, obecrieunBaromux npaBUiIbHOCTb MOJKIFOUEHUS pa3beMa U
CHIDKAFOIIUX PUCK CIYYaifHOTO KacaHUs pa3beMOB TOKOMPOBOISIINX
qacTeil, a Takke 00eCIeYNBAOINX 3aALIUTY OT HECAHKIIMOHUPOBAHHOTO
MOJKJTFOUEHUS K MPOU3BOJIBHBIM yCTPOHCTBAM.

Monyne «KHomnkay He MeHee | mT., obecrneunBaeT BO3SMOKHOCTD: Pa3METKH
PErUCTPUPYEMBIX CHTHAJIOB U OTMEYATh HE MEHEE 3-X Pa3IMUHbIX KaTErOpUN
COCTOSIHUI.

YcTpoicTBO, BXOISIIEE B COCTAB JIAOOPATOPHH, JOJKHO 00eCeYnBaTh
BO3MOYKHOCTb PETUCTPALINH apTEPUATHHOTO TABJICHUS.

[Iporpammuoe obecnieuenue (nanee - I10). lomxkHOo oOecnedynBaTh
BU3YQJIH3AIUI0 U 00pa0OTKy peruCTPUPYEMbIX CUTHAJIOB.

I'maBHOE OKHO IPOrpPaMMBbl AOJDKHO COCTOSITh U3 BKJIAIOK, KaJKAast U3
KOTOPBIX COAEPKUT HAOOp rpaduKOB, HEOOXOAUMBIX JIJIsl OTOOpasKEeHUs
TpeOyeMoii nHpopMauu.

JloJKHA MMETHCST BKIIAAKA TSI OTHOBPEMEHHOT'O IPOCMOTpPA CUTHAJA CO
BCEX CEHCOPOB, OIHOBPEMEHHO MOAKIIOUEHHBIX K LIeHTpasbHOMY MO JIIO.
J10 obecneunBaeT BO3MOKHOCTh MHOTOKaHAJIBHOTO (TIOUTpadhuaecKoro)
peskuma padoThl yCTPONCTBA.

Taxoke TOJKHBI IMETHCS BKJIAIKU JIS1 BU3YAJIH3AalUN CUTHAJIOB OT CEHCOPOB
OMI', ®IIT', OKT', KI'P, D3I, ceHcopa AbIXaHUs, KHOTIKH; a TAKXKe
MPOM3BOMHBIX IPa(UKOB, HA KOTOPBIX BU3YAIH3UPYIOTCA CIEMUDUIHBIE JJTST
TOT'O UJI MHOTO CUTHAJIA BEJINIHHBL.

I1O nomkHO KaBaTh BO3MOXKHOCTH BU3YAJIN3ALUHN U 00pabOTKU
PErUCTPUPYEMBIX CHTHAJIOB, & IMEHHO!

- OMI': Bu3yanuzalus CUrHana, CekTp CUrHalla, aMILUIUTY JHbIH TpUrrep

- @OI1I": Bu3yanu3aLus CUrHaja, CIeKTpa CUrHAJA, TaXOrPaMMBl, Tpaduk
nyJIbCa
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- OKI": Bu3yanu3anus CUrHaja, TaxorpaMMel, TpaduK Mmyibca

- KI'P: Busyanu3anus curnana

- O0TI': Bu3yanu3amus CUrHaja, CIIeKTp CUTHaJIa, aMIUIUTYAa ajib(a-puTma,
amIuuTya oera-puTma.

- CeHCOp bIXaHMsS: BU3yaJIU3aLlisl CUTHAJIA,

- KHonka: Bu3yanuzanus CUTHaIA pa3MeTKU

I1O nomxHO MMETh BO3MOKHOCTD KacToMuzaluu u HacTporku [10 nis
s¢pexkTuBHOrO OTOOpaKEeHUs rpadUKOB: HACTPOIKa LBETA, BBIOOD
napamMeTpoB Ui aHAIN3a, BBIOOP oTOOpaskaeMbIX rpauKoB,
maciuradupoBanue rpagukos. [10 1omKHO IMETh BO3MOXKHOCTD 3aITUCH U
BOCIIPOU3BEICHHS PETUCTPUPYEMbIX CUTHAJIOB.

Bo3MokHOCTD HaCTpOHKH apamMeTpoB (PUIBTPALIUN CUTHAJIA C TTIOMOIIBIO
($uIbTpa HIKHUX YacTOT, (PHIIBTPA BHICOKHUX YaCTOT, MOJOCOBOTO (pHiIbTpa,
PEKEKTOPHOTO PUIIBTPA.

C uenbio ynoOCTBa aHAIN3a CUTHANA, TOJKHA UMEThCS BO3MOXKHOCTD
3aMUCH PETHCTPUPYEMBIX CUTHAJIOB B (haiil, C OCIeNyIOIIeH
BO3MOYKHOCTBIO HX ITOCJIEAYIOIIErO BOCIIPOU3BeaeH s B fanHoM 110
(MIMUTHPYS PETUCTPALIMIO CUTHAJIA B PEKUME PEaJIbHOTO BPEMEHH).

B cocraBe: MmeTonudeckiie MaTepHalIbl AUl YIUTEISI U 00yHarOIUXCA,
OIHCaHNE MOJKIFOUEHUS] CEHCOPOB JIa00PaTOPUH, HHCTPYKLIUH T10
ucnons3oBanuio 110, onmcarne 1abopaTOpHBIX U MPAKTUYECKUX padoT,
KOTOPOE B TOM YHCJIE COJIEPIKUT MPE3EHTALMOHHBIC MaTEPHAIIbI.
YnakoBka/kopobka naboparopun qoykHa obecrnednBaTh yI00HOE XpaHEHHE
U COZIePIKaTh IMOACKA3KH [T PACIIONIOKEHHSI CEHCOPOB M yCTPOHCTB
naboparopuu i yIoOHOTO UCTIONB30BAHUS MIPETIOIABATEIISIMU U
00yHaIOIMUMUCS.

TexHoJ0THYECKAS HaNnpaBJI€HHOCTb

9.

| O6pasosarensHeIit

| PoboTorexHnueckuii HaOOp NperHa3HAYEH AJIsT I3YYE€HUST OCHOB

1 .

1 .




HanmenoBanme
o0opynoBanns

Kparkue npuMepHbIe TEXHHYECKIE XaPAKTEPUCTHKH

KommvecTro exmamy 171si
npodpuILHOro
KOMILJIEKTA
(o0meolOpasoBare/LHBIE
oprasuzanmum, He
SIBJISIIONITHECSE
MAJIOKOMILTICKTHBIM),
el M3M.

KommvecTro exmami 171si
npodpuILHOro
KOMILJIEKTA
(MATTOKOMILJIEKTHBIE
o0meodpa3oBareIbHbIC
OPTAHM3AINN), ¢/, H3M.

KOHCTPYKTOP ISt
NPaKTUKN OJIOYHOTO
POTPaMMHPOBAHUS C
KOMILIEKTOM IaTYHKOB

pOOOTOTEXHUKH, [ieTajeH, y3JI0B U MEXaHU3MOB, HEOOXOUMBIX JIJIsI
CO3MIaHMsI pOOOTOTEXHHUYECKUX YCTPOICTB.

Habop npencrasnsier cod0it KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COEIMHHUTENIbHBIX JIEMEHTOB U 3JIEKTPOTEXHUYECKUX KOMIIOHEHTOB.
Habop no3Bossier codupath (1 mporpaMMHUpPOBaTL COOMpPaEMbIe MOMIEITH ), U3
3JIEMEHTOB BXOMSLINX B €r0 COCTAB, MOJACIH MEXaTPOHHBIX U
pOOOTOTEXHUYECKUX YCTPOWUCTB C ABTOMATH3UPOBAHHBIM yIIPABICHUEM, B
TOM YHCJIE HA KOJIECHOM X0y, a TaK e KOHCTPYKLMH, OCHOBaHHbBIX Ha
UCTIOJIB30BAHUH NTepead (B TOM YHCIIe YePBAYHBIX U 3y0UaThIX), & TAK XKe
pBIYAroB.

CBETOIUOHBIN MaTPUYHBIN TUCTLIEeH ¢ OeJoi MOICBETKON Ha KOHTPOJUIEpe
KonudecTBo mopToB BBOJA/BHIBOJA HA KOHTPOJIEpE HE MeHee O
KonuuecTso kHOMOK HE MeHee 4

OO0111ee KOJIMYECTBO 3JIEMEHTOB. He MeHe 520 IIT., B TOM YHUCJIE:

1) nporpamMmMupyemslii OJIOK yrpaByieHusI, KOTOPBII MOXkeT paboTaTh
ABTOHOMHO U B TIOTOKOBOM PEXKHME,

2) cepBOMOTOPBI

3) maT4MK CHIIBI

4) naT4uK PacCTOSHUS

5) matuuk 1BeTa

6) akKyMyJIATOpHas OaTapest

7) [1nacTHKOBBIE CTPYKTYPHBIE 3JIEMEHTBI, BKJIIOUasi eppOoprUpOBaHHbIE
3JI€MEHTBI. OaKK, KYOUKH, OCH U BaJIbl, COSAMHUTEbHbIE JIEMEHTBI K OCSIM
, LIECTePHHU, MPeJHa3HAYEeHHbIE /sl CO3AaHMUs YePBSIYHBIX U 3y0UaThIX
nepenay, COeMHUTENbHbIC U KPETeKHbIE JIEMEHTBI,

7) IlporpamMHOe obecrieueHne, HCIONb3yeMOe I TPOrPaMMHUPOBAHUS
cobupaemMbIx pOOOTOTEXHUYECKHX MOAEIEH U YCTPOMCTB, TOCTYITHO JJISI
ckaunBaHus U3 cetu MHTepHer




KosmuecTBo exmun AJ1s

npodpuILHOro KosmecTBo equnnn st
KOMILICKTA npodpuILHOro
Ne Hanvienosanue Kparkue npuMepHbIe TeXHHYECKIE XapAKTePUCTHKH (06meodpasoparemmnIe HOMILTCKTA
o0opynoBanns OpraHH3AINNI, HE (MAJIOKOMILTCKTHBIE
SIBJISTIOTITHECST 00meo0pazoBarebHbIC
MAJIOKOMILIEKTHBIM), OPTAHM3AINN), ¢/, H3M.
€. H3M.

KowmrutekTt anst u3y4eHust OCHOB 3JIEKTPOHUKH U pOOOTOTEXHHUKH
Habop nomxkeH ObITh peaHa3HAYEH IS TPOBENCHUS YIeOHBIX 3aHATHIH 11O
3JIEKTPOHUKE M CXEMOTEXHHKE C LENbI0 U3yUeHHs Hanbosee
pacmpoCTpaHEHHOU 3JIEMEHTHOM 0a3bl, MPUMEHSIEMOH 1JIsl HHKEHEPHO-
TEXHUYECKOTrO TBOPUYECTBA YHALTUXCS U Pa3pabOTKH y4eOHBIX MOneIe
poboros. Habop nomkeH mo3BOSATh yUAIIUMCS Ha MTPAKTUKE OCBOUTH
OCHOBHBIE TEXHOJIOTUH MPOEKTHPOBAHMS POOOTOTEXHUYECKUX KOMITJIEKCOB
Ha npuMepe yueOHbIX Mojeneil poOOTOB, a TaAK)KE U3YUYHUTh OCHOBHbBIE
TEXHUYECKHE PELICHHUs B 00IACTH KHOEPHETHUECKUX U BCTPANBAEMBIX
CUCTEM.
B cocraB koMIieKTa JODKEH BXOAUTh HA0OP KOHCTPYKTHBHBIX 3JIEMEHTOB
111 cOOPKH MakeTa MaHUMYJSILIMOHHOTO pO00Ta, KOMIUIEKT METAJUTHIECKUX

OO6pasoBarenbHbIil HAOOP | KOHCTPYKTHBHBIX 3JIEMEHTOB JUJIsl COOPKH MakeTa MOOHMIIBHOTO poboTa U T.1I.

10. 10 MEXaHHKE, B cocraB kommiekTa BXOAUT HAOOP 3JIEKTPOHHBIX KOMIIOHEHTOB /IS 1w 1w

MEXATPOHUKE U
pOOOTOTEXHUKE

M3y4Y€HUs] OCHOB AJIEKTPOHUKHU U CXEMOTEXHUKH, a TAK)KE KOMILIEKT
NPUBOZIOB M JATYUKOB PAa3IMYHOTO TUIIA ISl Pa3paboTKu
POOOTOTEXHUYECKUX KOMILJIEKCOB.

B cocras komMIIeKTa AOKHO BXOAUTH. MOTOPBI C SHKOIEPOM - HE MEHEe
21T, cepBONPUBOA OONBLION - HE MEHEee 41T, CEPBONPHUBOA MAJIbIH - He
MeHee 21T, HHPpPaKpPacHbIH JaTYUK - HE MEHee 31T, YIbTPa3BYKOBOM
JaTYUK - HE MeHee 31UT, JaTYUK TeMIepaTypel - He MeHee 11T, JaTuuk
OCBEIICHHOCTH - HE MeHee 11T, Habop 3JIEKTPOHHBIX KOMIIOHEHTOB
(pe3ucTopsl, KOHAEHCATOPDI, CBETOANOABI PA3JIMUHOTO HOMUHAA),
KOMILIEKT IPOBOMOB JJIsi OECIIaeqHOr0 MPOTOTUITUPOBAHMS, TUIATa
OecraeuyHOro MPOTOTHUITHPOBAHUS, AKKYMYJISITOP U 3apsIHOE YCTPOKICTBO, .
B coctas kOMIIIEKTa AOKEH BXOAUTH NPOrPaMMHUPYEMBIN KOHTPOILIED,
nporpammupyemsiii B cpene Arduino IDE mnn ananormysbeix ¢cBOOOIHO
pacrpocTpaHsieMbIxX cpenax paspadorku. IlporpamMmupyemblii KOHTpOILIED
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TOJDKEH 00JIaiaTh MOPTaMU ISl TOAKIFOUEHUS TU(POBBIX U aHAIOTOBBIX
yctpoiicts, unrepdeiicamu TTL, USART, 12C, SPI, Ethernet, Bluetooth wiu
WiFi.

B cocras koMIIIEKTa AOJIKEH BXOAUTh MOAYJIb TEXHUYECKOTO 3PEHHs,
NPEACTABISIFOIUN COOOH BBIYUCIUTEIBHOE YCTPOUCTBO CO BCTPOSHHBIM
MUKPOIpPOLeccopoM (KOJI-BO siAep - He MeHee 41IT, 4acToTa siapa He MeHee
1.2TTu, obvem O3Y - He meree 5S12M6, 00beM BCTPOSHHOM MaMATH - He
meHee 81'0), MHTerpupOBaHHONM KaMepoil (MaKCUMaJIbHOE pa3perleHne
BUEOMNOTOKA, epenasaeMoro no untepdeiicy USB - He menee 2592x1944
€71.) U ONITUYECKOH cUCTeMO. MOAayJIb TEXHUYECKOTO 3PEHUS TOJKEH
00J1a1aTh COBMECTUMOCTBIO C PA3JIMYHBIMH IIPOTPAMMHUPYEMBIMU
KOHTpoJuiepamu ¢ iomortnbto uaTepdeiicos - TTL, UART, 12C, SPI,
Ethernet. Moaynb TEXHUYECKOTO 3pEHHSI TOJDKEH UMETh BCTPOSHHOE
mporpaMMHOe obecriedeHrne Ha OCHOBE OMEPAIIHOHHON cucTeMbl Linux,
MIO3BOJISTFOIIIEE OCYIIECTBIISITH HACTPOMKY CHUCTEMBI MALITITHHOTO O0yUeHUs
napaMeTpPoB HEHPOHHBIX ceTel 1JIsi OOHAPYKEHUSI OOBEKTOB, ONPEACIICHHS
UX NIAPaMETPOB U JaJbHEHIIeH HACHTUPHUKAINH.

Kowmmekt nomkeH obecnednBaTh BO3MOXKHOCTb U3YUEHHsI OCHOB
pa3paboOTKH MPOTrPaMMHBIX M alIapaTHBIX KOMITIEKCOB HHKEHEPHBIX
cuctem, pemenuii B cepe "MHTEpHET Beeil", a Takke pelieHuii B 00acTu
pOOOTOTEXHUKH, HCKYCCTBEHHOI'O MHTEJUIEKTA U MAITMHHOTO O0YUYEHMSL.

I1.

Yerripéxocesoit
yueOHbIH poOoT-
MaHUIYJIATOP C
MOOYJbHBIMHU CMCHHBIMHA
HacaJKaMu

YueOHbIil poOOT-MaHUITYIATOP MPEeIHA3HAYEH JIJIsi OCBOSHUS
00yHarOIUMUCS OCHOB POOOTOTEXHUKH, AJISI TOATOTOBKU 00yUYarOIUXCSI K
BHEIPEHHIO U TIOCIIECAYIOLIEMY HCIIOJIb30BAHHIO POOOTOB B MPOMBIIIICHHOM
MIPOM3BOJICTBE.

KomudecTBo oceli poboTa MaHHUIYJISITOPA - YETHIpE.

[TepemereHne MHCTPYMEHTA B MPOCTPAHCTBE IO TPEM OCSIM JTOJKHO
YOPABIISATHCS IIArOBBIMU ABUTATEIsIMU. HanpsikeHne MUTaHus MaroBbIxX

1 .
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nsurareseil He 6osee 12 B.

CepBonpurarelib Y4eTBEPTOIH OCH TOJKEH 00eCIeunBaTh TOBOPOT
UHCTPYMEHTA.

VYroa noBopoTa MaHUIYJIATOPa HA OCHOBAHUU BOKPYT BEPTHKAJIbHON OCH HE
MeHee 180 rpaaycos.

Jlns onpeneneHys MOJNIOKEHNsI MAaHUITYJISITOpa IIPU TOBOPOTE BOKPYT
BEPTUKAJIbHON OCH AOJDKEH HUCIOJIB30BATHCS SHKOED.

Yroa noBopoTa 3aAHErO Mieua MaHUNyasaTopa He MeHee 90 rpanycos.

Yroa noBopoTa nepeaHero mieda ManunyJsAaropa He meHee 100 rpaagycos.
Jlns onpeneneHys NOJNIOXKEHUS 3aJHETO U MEePEeHero Mjied MaHUIyJIsITopa
JOJDKEH UCIIONIb30BaThCs TUPOCKOI. YTOJ MOBOPOTA 10 Y€TBEPTOH OCH He
MeHee 180 rpaaycos.

JlomkHa OBITh BO3MOXKHOCTh OCHAIIEHUSI CMEHHBIMU HacaakaMu (Hampumep,
aeprKaTenb KapaHaama wid guomacrepa, MPUCOCKa C CEPBOIBUIATEIIEM,
MeXaHMYECKO€e 3aXBaTHOE YCTPOICTBO C CEpBOABUIATENEM, YCTPOICTBO AJIs
Ja3epHO TPaBUPOBKHU MITH YCTPOUCTBO Aust 3D-neuarn).

JlokHa OBITh BO3MOKHOCTD MOIKJIFOUEHUS TOTIOIHUTENbHBIX YCTPOHCTB
(HampuMep, TpaHCTIOPTEPA, pPeiibca A epeMeLIeHnst podoTa, MyJIbTa
yIpaBlieHUs TUMA JKONCTUK, KAMEPbI MAIIMHHOTO 3PEHMsI, ONTUYECKOT0
JaTYuKa, MOIYJIsl O€CIIPOBOIHOIO AOCTYIIA.

PoboT-mManunynaTop nowkeH odecneunBaTh MepeMeleHIe HACAAKH B
MIPOCTPAHCTBE, AKTUBALIMIO HACAIKH, BO3MOXHOCTb MOJyUEHHUS] CUTHAJIOB OT
KaMephbl U 1aTYMKOB, BO3MOKHOCTD YIPaBJIEHUsI JOMOIHUTEIbHBIMU
YCTPOUCTBAMU.

Marepuan kopryca — amoMmunwuii. Jlmamerp pabodeii 30HbI (03 yueTa
HABECHOT'O MHCTPYMEHTA M 4eTBepTOi ocn) He MeHee 320 mm. MHTepdetic
nopkouenus — USB.

JIOJKeH MMEeTh BO3MOYKHOCTb ABTOHOMHOM PabOThI U BHEITHETO
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yIIpaBlI€HUS.

YrpaBisomuii KOHTPOJUIEP AOKEH OBITh COBMECTHM CO cpenoii Arduino.
VYnpasnsomui KOHTPOJIJIEP COBMECTUM CO CPEOi MPOrpaMMHUPOBaHUs
Scratch, u si3p1koM nporpammuposanus C.

JlomkeH obecneunBaTh MOBOPOT MO NMEPBBIM TPEM OCSM B 3aJaHHBIN YOI U
HA 3aJJaHHBIN YroJl, TOBOPOT IO YE€TBEPTON OCH HA 33[JaHHBIN YIOJl,
IBH)KEHUE B KoOpAuHATHI X, Y, Z, nepeMeLeHne Ha 3aJaHHOE PaCCTOsTHUE
1o koopauHataMm X, Y, Z, nepenady JaHHBIX O TEKYLIEM [OJIOKEHUHU YIJIOB,
nepenavy JaHHBIX O TEKYLINX KOOpAMHATaX UHCTPYMEHTA.

JloJkeH MoAepKUBaTh NepeMellieHle B IeKapTOBbIX KOOPANHATAX U yIJlax
MOBOPOTA OCEH, C 3aJaHHON CKOPOCTBIO U YCKOPEHUEM.

Tune! nepeMelieHNi B IEKapTOBbIX KOOPJAUHATAX: ABM)KEHUE IO
TPaeKTOPHUH, IBHIKEHUE 110 MPSIMON MEXY IBYMs TOUKAMH,
NepenpbIrHBaHIE U3 TOYKH M TOUKY (EPEHOC OOBEKTA).

12.

Ob6pasoBarenbHbIil HAOOP
111 U3YUECHUS
MHOTOKOMITOHCHTHBIX
POOOTOTEXHHYECKUX
CUCTEM U
MaHUITYJIALTUOHHBIX
poboToB

OO6pa3zoBaTenbHbII KOMIUIEKT TOJDKEH OBITh MPEIHA3HAUEH [JIsl U3YUEHUS
pOOOTOTEXHUYECKHX TEXHOJIOTUH, OCHOB MH(POPMAILIMOHHBIX TEXHOJIOTUH U
TEXHOJIOTUH MPOMBIIIICHHONH aBTOMAaTU3aLMH, a TAK)KE TEXHOJIOTUI
MPOTOTUIIUPOBAHUS U aAJUTUBHOIO IPOU3BOACTBA.

B cocras koMIIIEKTa JOJIKHO BXOAUTH!

1) MHTennexTyanpHblil CEpBOMOIYJIb C MHTETPUPOBAHHON CHCTEMOMN
yIPaBJICHUS, TO3BOJISIIOLIEH OO BENNHATE CEPBOMOIYJIIH APYT C IPYTOM I10
MOCJIeIOBATEIbHOMY UHTEpdElCy - He MeHee OIT;,

2) PoOOTOTEXHHUYECKUI KOHTPOJIIEP MOAYJILHOTO TUIIA, TPEACTABIISFOIIUI
co00¥i OTHOTUTATHBIA MUKPOKOMITBIOTED € OMEPALMOHHON cucTeMoi Linux,
O00BETMHEHHBIH ¢ TIepU(pepUITHBIM KOHTPOJIIEPOM C TIOMOLIBIO TIATHI
pacurpenust. POOOTOTEXHHUECKUI KOHTPOJUIEP NOJKEH YIAOBIETBOPATD
TEXHUYECKHM XapPaKTePUCTUKAM: KOJI-BO s/iep BCTPOCHHOIO
MHKPOKOMIIBIOTEPA - HE MEHee 4, TAKTOBAs 4aCTOTA siApa - He MeHee 1,2

1 .
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I'Tu, oovem O3V - He menee 512 M6, nannuue uaTepdeticos - SPI 12C,
128, TTL, UART, PWM, 1iu¢poBbie 1 aHaJOTOBbIE TIOPTHI AJISI
MOJKJIFOUEHUS BHELITHUX YCTPOHCTB, a Takke WiF1 nmn Bluetooth nns
KOMMYHHKAIIMH CO BHEITHUMH yCTpoHCcTBaMU. PoOoToTeXHIUECKHit
KOHTPOJUIEP JOJDKEH 00ecneunBaTh BO3MOKHOCTD MPOTPAMMHUPOBAHHS C
noMoIneko cpeacts s3bikoB C/C++, Python u cBoGogHO pacmpocTpaHseMoit
cpenst Arduino IDE, a Taxke yrpasieHUs] MOAETSIMH POOOTOTEXHUYECKHX
cucrteM ¢ momoineio cpeansl ROS.

3) BeruncnuTenbHbI MOAYJIb CO BCTPOSHHBIM MUKPOKOHTPOJUIEPOM - HE
MeHee 1mT. BbMUCIUTENbHBINH MOAYJIb JOJDKEH 001aaaTh BCTPOCHHBIMU
U(PPOBBIMHU TOPTAMH - HE MeHee | 2IIT 1 aHAJIOTOBBIMHU IIOPTAMHU- HE MEHEe
12T, BeraucmuTenbHBIN MOAYJIb TOJKEH 001aaTh BCTPOSHHBIM MOAYJIEM
6ecripoBonHOM cBsizu THNA Bluetooth m WiF1 mns cozmanust anmapaTHo-
NPOTPAMMHBIX PEIIeHUH U "yMHBIX/CMapT"-yCTPOUCTB s pa3padoTKH
pewenuii "UHTepHeT Beleit".

BoeranciauTenbHbIN MOy b TOJDKEH 001a1aTh COBMECTUMOCTBIO C
nepudepUiHbIMH IIATAMH IS TOAKIIOYeHHs K cetr Ethernet u
MOAKJIFOYEHUS] BHEIIHENH CUJIOBOM HArpy3KH.

4) Monyib TEXHUYECKOTO 3PEHUS, MPENCTABIISIOLINIA COOOH YCTPOHCTBO Ha
0a3e BBIUUCIUTENBHOTO MUKPOKOHTPOJUIEPA U HHTETPHUPOBAHHOMN KaMepBbl,
o0ecrieunBaroIee pacro3HaBaHUE MPOCTEHIINX H300paKeHNH Ha MOy JIe 32
cueT COOCTBEHHBIX BBIUHCIIUTENBHBIX BO3MOXKHOCTEH - HE MeHee 11T,
Monysib TEXHHUYECKOTO 3pEHUs AOJDKEH 00eCeunBaTh BO3MOKHOCTD
OCYIIECTBJISATh HACTPOUKY dKCIo3uLny, Oananca 6enoro, HSV
COCTaBJISIOLINX, MJIOMAnU OOHAPYKIUBAaeMON 00JIaCTH H300paKeHus,
OKPYTJIOCTH OOHAPYKUBAEMOU 00ACTH M300paKeHUs, TIOJIOKEHUE
Oo0OHapy’KUBaeMbIX 00JacTell OTHOCUTEIBHO IPYT APyTra

MonyJib TEXHHYECKOTO 3PEHHs JOJKEH MMETh BCTPOEHHbBIE HHTEP(EHCHI -
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SPI, UART, I12C unu TTL 1151 KOMMyHUKalUy APYT C IPYTrOM WU
BHEIIHUMH yCTPOHCTBAMHL.

5) KoMITIEKT KOHCTPYKTHUBHBIX 3JIEMEHTOB U3 METaJUIa JJIsi COOPKU MOJENH
MaHHITYJISITOPOB - HE MeHee 11T,

6) Kommnext snemMeHTOB At COOpKM BAaKyyMHOTO 3aXBaTa - HE MeHee 11T.
O06pazoBaTenbHbIA POOOTOTEXHUYECKHI KOMITJIEKT TOJKEH COAePIKaTh
Habop OMONMHUOTEK TPEXMEPHBIX MOJENEH /TSl MPOTOTHITMPOBAHUS MOJIENIeH
MOOMJIbHBIX 1 MAHHITYJIILIMOHHBIX pOOOTOB pa3nyHOro tuma. B cocras
KOMILJIEKTA JOJDKHBI BXOAUTb HHCTPYKLUH U METOIMYECKUE YKA3aHUs 110
pa3paboTke TpeXMEepPHBIX MO MOOUITBHBIX POOOTOB,
MaHHITYJISIIUOHHBIX POOOTOB C PA3JINYHBIMU THIIAMH KHHEMATUKH (YIiIoBast
KMHEMATHKa, TUIOCKO-TIapaljieNbHasi KHHEMATHKA, AeJIbTa-KHHEMAaTHKa,
SCARA wnu peruakHasi KuHemaTuka, miargopma Ctroapra u T.11.).
O0pazoBaTenbHbIA POOOTOTEXHUYECKHI KOMITJIEKT TOJKEH COAEePIKATh
WHCTPYKLHH IO POEKTUPOBAHUIO pOOOTOB, HHCTPYKLIMH U METOIUKU
OCYIIECTBIJICHHS] NHKEHEPHBIX PACYETOB MPH MPOSKTUPOBAHHUH (PacUeThl
HArpy3KH 1 MOMEHTOB, PacyeT MOIIHOCTH MPUBOIOB, PACUET IapaMeTPOB
KMHEMATHUKH U T.I1.), THCTPYKLMH 10 pa3padOTKe CHCTEM YIPABICHUS U
NPOTrPaMMHOTO OOecTieueH s [UTsl yIIpaBIeHUs] pOOOTaMH, HHCTPYKIIMH U
METOAMKH MO Pa3paboTKe CHCTEM YIPABJICHUS C 3JI€MEHTaMU
HCKYCCTBEHHOT'O HHTEJIJIEKTA U MAITUHHOTO OOYUEHUSI.

Komnb

HTEepHOe 000pyAOBaAHHE

13.

Hoytbyx

Dopm-dpakTop: HOYTOYK;

JKecrtkas, HeOTKIIOUaeMas KJIaBuaTypa: HaJu4due,
Pycckas packianka kjiaBUaTypel. HAIUYUE,
JlnaroHane 5kpaHa: He MeHee 15,6 qriMoB;
Paspemenue skpana: He meHee 1920x1080 nukcenei,

1 .
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KonuuecTBo sinep mpoueccopa: He MeHee 4,

Konu4aecTBO MOTOKOB: HE MEHee §;

basosas TakToBas yactora npoueccopa: He meHee 1 I'T'L;
MaxkcumanbHas TAKTOBas 4acToTa mpoieccopa: He MeHee 2,5 I'T'L;
Ksmr-nmamsate nporeccopa: He MeHee 6 MOaiiT;

O0beM yCTaHOBJIEHHOMN ONEPaTUBHON MaMATH: He MeHee 8 I Oaiir;
O6bem nopnep>KMBaeMOi onepaTHBHON MaMATH (151 BO3MOXKHOCTH
pacimupenus): He MeHee 24 ['GaiiT;

O6bem Hakomnurenss SSD: He meHee 240 I'Gaiir;

Bpemst aBTOHOMHO# paboThI OT HaTapen: He MeHee O 4acoB,;

Bec HOoyTOyKa ¢ yCTAaHOBIEHHBIM aKKyMYJISITOpOM: He Oonee 1,8 kr;
Breurnnii uarepdeiic USB crannmapra He Hike 3.0: He MeHee Tpex
CBOOOJTHBIX;

Breurnnii uarepdeiic LAN (ucnonb3oBaHue MEPEXOTHUKOB HE
NPEAYCMOTPEHO): HATNYHE,

Hanuane monyneii u uatepdeiico (UCMONb30BaHUE MEPEXOTHUKOB HE
npeaycmotpeno): VGA, HDMI,

becripoBonHas ces3p Wi-Fi: mHanmuue ¢ nognepskkoii crannapra IEEE
802.11n unu coBpemMeHHee,

Web-kamepa: Hamuune;

Manunynatop "Mbllib": HAJIUUUE,;

[IpenycraHoBNIeHHAS ONIEPALIMOHHAS CHCTEMA C TpapUUIeCKuM
NOJIb30BATENBCKUM HHTEpdeiicom, odecnieunBarommas padboTy
PacIpOCTPaHEHHBIX 00Pa30BATENbHBIX U OOIECUCTEMHBIX MPHIIOKEHHH:
HAJINYHE.

14.

Tenexka-xpaHUINLLE
HOYTOYKOB

THUI KOpIyca: MeTaJ;

BO3MOYKHOCTh O€301TaCHOTO 3aIUIIEHHOI0 3aMKOM XPaHEHUSI HOYTOYKOB:

HaJIU4HE,

1 .
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KosmuecTBo exmun AJ1s

npoPuILHOTO KommvecTro exmami 171si
KOMILICKTA npodpuILHOro
Ne Hauvenosanne Kparkue npuMepHbIe TEXHHICCKAE XAPAKTEPUCTHRHA (00meobpasosareLubIC KomiIeRTa
00opya0BaHMS OpraHnzanum, He (MAJIOKOMILTCKTHBIE
SIBJISTIOTITHECST 00meo0pazoBarebHbIC
MAJIOKOMILTICKTHBIM), OPTAHM3AINN), ¢/, H3M.
el M3M.

BO3MOYKHOCTb 3apSIAKH HOYTOYKOB: HAJHYHUE, MOAAEPIKKa HOYTOYKOB U3
KOMILJIEKTA TTOCTABKH;

Hanuane poyrepa Wi-Fi crannapra 802.11n nnm coBpemennee: 1 mrT.
NoJ/IePKKa HOYTOYKOB U3 KOMIUIEKTa IMOCTABKH;

KOJINYECTBO HOYTOYKOB: OT 6 INTYK, MOAEPKKAa HOYTOYKOB U3 KOMILIEKTA
MOCTaBKUY,;

Hanpsixkerne nutanus: 220B\S0I

[Torpebnsiemas mourHOCTE, BT (Makcumym): 2500;

[Torpebnsiemsrii TOK, A (Makcumym): 12;

JInuHa WHypa 3JeKTPONUTAHUA: OT 2,5 MeTpa;

3amuTa OT NepeHanpsKeHNsl, KOPOTKOTO 3aMbIKaHHSI: HAJTMIHE;
Koneca nist nepenBrKeHHsI C TOPMO30OM: HAJIMYHE.




