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O HampaBiieHHU HHOPACTPYKTYPHOIO JIUCTA
JUTSL CO3LAaHMs IEHTPOB 00pa3oBaHus
€CTECTBEHHO-HAYYHON U TEXHOIOTHYECKOH
nanpapiieHHocTed «Touka pocta» B 2021 rony

YBaxkaemble PYKOBOAUTENM !

MunaucTepeTBo o6pasoBanus KpacHOspcKoro kpasi (fanee — MUHHCTEPCTRO)
HampaBisieT  COrNAacOBaHHBIEH MHHKCTEPCTBOM  NpocBemleHus  PoccHACKOR
depepauun HHPPACTPYKTYpHBIH nucT (6e3 crneLudUKalMU) IIA OCHAIIEHHUS
06111e06pa30BaTENLHBIX OPraHU3alliii, paclloNoXXEeHHBIX B CENBCKOH MECTHOCTH U
MaJbIX ropojax, o0OpyIOBaHHEM, pacxXOJHBIMU MaTepHalaMu, CPeCTBAMU
oOyueHust ¥ BOCIHUTaHUS (CTAHIAPTHBINA, NPOMMIBHEI KOMIIEKT) C UENBIO
co3fianus U QYHKUHOHHPOBAHUS LEHTPOB 0Opa30BaHMs €CTECTBEHHO-HAYYHOHM M
TEXHOJIOTHYECKOH HampasiieHHOCcTel «Todka pocTay pPEerdoHalbHOrO IPOEKTa
«CoBpeMeHHas LIKOJIa», a TAKKe MepedeHb MEPONPHATHH, KOTOpPEIE HEOOXOMMMO
peany30BaTh B MyHHIMIATBHBIX 00pa30oBaHusAX B cpok go 1 anpens 2021 roxa.

[IpockM oOIEpaTvBHO MPOBECTH COOTBETCTBYIOIIYIO pabory mo cGopy
U IOJrOTOBKE HEOOXOMUMEIX IOKYMEHTOB JJis NPOBEJEHHS TOProB B (opme
[IEHTpaNH3alMi 3aKylNOK B COOTBETCTBHH C IOPSANKOM, ONPEHCHECHHBIM YacThIO
7 crateu 26 ®enepansHoro 3akoHa Ne 44-@3 or 5 ampens 2013 roxpa
«O KOHTpakTHOM cHcTeMe B cdepe 3aKymox ToBapoB, paboT, yciyr I
obeclieueHns TOCY JaPCTBCHHBIX U MyHHIIMNIAIBHBIX HYXI».

O6pamaeM BHUMaHWe, YTO MHHHCTEPCTBOM LHGPOBOrO  pPasBUTHS
KpacHospcKoro Kpas omyGiMKoBaHa cepus BeOMHApoOB U MaMmATKa Mo pabote B
cucreMe  yupaBienuss 3akynkamu  KpacHospckoro  xpas IO CCBLIKE
http://digital.krskstate.ru/inform/pagel11791.

B macrosiee BpeMs MUHHCTEPCTBOM TOTOBUTCH IAKET MOKYMEHTALWHU IS
TPOBENEHHS 3aKyIOYHBIX NPOLEAYP, KOTOPBIA IOCIe COITIACOBaHUS areHTCTBOM
rocyJapcTBeHHOro  3akasa  KpacHospckoro — kpag  Oyner  HampaslicH
B MYHUIIUIATBHBIE 00pa30BaHUs.



Z

Ilpunoxxenue 1. «IlepeueHp MepompHsaTHil, KOTOpble HEOOXOAMMO PEalU30BATh
B MYHMIMITAIBHBIX 00pa3zoBaHmsix B cpok Jo 1 anpens 2021 roga»: Ha 2 i1, B 1 9K3.
[punoxenue 2. « AHdppacTpykTypHbli THCT (63 crelubuKaluy) s OCHAILEHNA
061e00pa30BaTENLHBIX OpraHU3alyi, PACIONOKEHHEIX B CEJIbCKOM MECTHOCTH M
MankIX ropojax, OoOOpyHOBaHMEM, pacXOJHBIMHM Marepuanamy, CpelCcTBaMu
o0ydeHds W BOCIMTAHHWs (CTAHOAPTHEIA, NPOQUIBHBIA KOMIUIEKT) € IIENBIO
co3fanus ¥ (QYHKIMOHMPOBAHMS LEHTPOB 00pa30BaHHUs €CTECTBEHHO-HAYIHOH M
TEXHOJOTM4Yeckol HanpaBieHHocTel «Todka pocTa» pPEerHOHANBHOIO IIPOECKTa
«CoBpemenHas mKoJay: Ha 15 1. B 1 9K3.

[lepBBlii 3aMeCTHTENH MUHUCTPA "/M&%@/ H.B. AHoxuHa

bpenoea Oasra JleounnoBHa
8(391)221-65-93

Kopons Enena Banepresna
8(391)234-71-09



Ilpunoxenue 1 x nucpmy
MHHHCTEPCTBa 00pa3oBaHus

Kpacnosipckoro xpas
OT {4 Map 2671 Ne #5-2 777

[Tepedens MEpONPUATHH, KOTOPble HEOOXOAUMO pealn30BaTh B MyHHIMITATbHbIX
00paszoBanusx B cpok 1o | anpens 2021 roaa.

s OnpenenuTs «eIMHOro 3aKa3duKay» Ha yPOBHE MyHHIMIIAJIMTETA IS
OCYILIECTBIEHHS 3aKyIIOK yueGHOro 060opyIoBaHKs U CPeACTB 00y4IeHHs B paMKax
LIEHTPANKM30BAHHOrO cHabxeHust 06pa3OBaTENBHBIX YYpeXIAeHHH (Hanpumep,
OpraH yrpasJIeHHs 00pa3oBaHHEM).

2. Broectd wu3MeHeHHs B OMOJUKETHYIO PpOCIHCH Il BO3MOXHOCTH
OCYIUECTBJIEHVsS] «CNWHBIM 33aKa3dMKOM» 3aKylNoK (TaKk Kak JIEHBH B
MyHMIOMOATEHOM OropkeTe (B POCHNMCH) ¥ MHOTHMX PaclpesieNeHbl Ha IIKOIBI),
a UIMEHHO — CPeJCTBa CyOCHIUK 3aKperuTh Ha «eJUHOM 3aKazduKe» (HalpuMmep,
KaK MEPOIPHATHE HAIPOEKTa MO CO3/IaHUI0 B 06ecleYeHHI0 Oy HKIMOHNPOBAHU
IEHTPOB oOpa3oBanusl €CTECTBEHHO-HAYIHOH %4 TEXHOJIOTHYECKON
HalpaBlIeHHOCTeH B 001meo0pa3oBaTeNbHBIX OPraHU3alMsX, PAClONIOKEHHBIX B
CEeNbCKOM MECTHOCTH ¥ MAJIBIX rOpoJiax).

3. Axtyanusuposars uHboOpManuio 00 OOHOBIEHHBIX PEKBH3HMTaX
Ka3HAYEMCKUX CUETOB, OTKPHITBIX U JeATENbHOCTH CO  CPeJICTBAMH,
HaXOAAIMMUCS BO BPEMEHHOM pACIOpPSOHKEHHH  3aKasdyuka, B ExuHon
nHQOPMAalHOHHOM cucTeMe B chepe 3aKynox (¢ yderom HosuiecTB 2021 roma).
OrcyrcTBre OOHOBJICHHBIX CUYETOB HE IIO3BOJIMT 3aKa3uMKy IIO/aTh 3asiBKy Ha
KOHKypeHTHBIe npoueaypsl gepes ACY3KK.

4. 3aperucTpupoBaThCs B O0OHOBIEHHOM web-uHTepdeiice
(http://asuzkk krskstate.ru/), Tax Kak 3a9BKM Ha TPOBEHCHHE AareHTCTBOM
rOCYapCTBEHHOIO 3aKa3a Kpas KOHKYPEHTHBIX IPOLEAYD 3aKylOK IPHHUMAIOTCS
UCKJFOUMTENLHO Yepe3 aBTOMATH3MPOBAHHYIO CHCTEMY YIpPaBJICHHMs 3aKyIIKaMH
Kpacnospckoro xpas (ACY3KK).

5. 3anpoCHTh  KOMMEPYECKHE  IPEJUIOKEHMS 10 3aKylaeMoMy
00OpYIOBAHHUIO I GOPMHUPOBAHUA HauyaIbHON MaKCHMAJbHOM LIEHBI KOHTPAKTa C
YIETOM UMEIOLIUXCS 00BEMOB QUHAHCUPOBAHUS.

BAJKHO: B paMxax pacxomoBaHus CPeJCTB cyOcHui Ha npuoOpereHwve
000OpyIOBaHUA B CPEACTB 00y4eHus Juid ocHawenus Llenrpos «Touka pocra» He
JlonycKaeTcss mprobperenre o00OpyNOBaHHs, (QYHKIHOBANLHBEIE H TEXHWUISCKHE
XapaKTEPUCTHKN KOTOPOTO HIDKE MUHHMMAJBHBIX TEXHHYECKUX XapaKTePHUCTHK
06OpyIOBAHHUS, YCTAHOBIEHHEIX B COOTBETCTBYIOINX HHPPACTPYKTYPHBIX JIUCTaX.

B ciaydae HaNUuMs B MyHUIMIIATEHEIX KOHTPAKTaX MO3KIKHE 000pyA0BaHuS,
XapaKTEPHCTHKM KOTOPBIX HE COOTBETCTBYIOT MHHHMMAJBHBIM TpeOOBaHHAM K
XapaKTepUCTHKaM  OOOpYJOBaHUS,  YCTAHOBIEHHHIM  HMH(PaCTPyKTypPHBIMU
JIHCTaMU, QMHAHCHPOBaHUE CPEeCTB CyOCHAMN Ha UX OIUIATY MPETOCTABIATECS He
Oyner.

6. ITocie onpenesieHUss HadalbHBIX MaKCHMAJIBHBIX ILIEH 3aKyIOK
3aKa3yMKaM HeoOXOIMMO CO3JaTh CTPOKH IaHa-rpadyka 3aKyIoK, COAepiKallye
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AHQOpMAaIEIO O 3aKyike obopymosanms MCKIJIIOUUTEJILHO' B pamkax
HAITHOHAJIBPHOTO IIPOEKTa dUepe3 aBTOMATH3HPOBANHYIO CHCTEMY YIIpaBlIeHHA
saxynkaMu { ACY3KK).

7. C 1emsio CONpOBOXIECHMS 3aKazdyHMKOB B YACTH MUHMMH3AIHY HX
TPYOOBBIX M BpPEMEHHBIX 3aTpaTl MHHHCTePCTBOM OCYIIECTBIAETCH IIOJIrOTOBKA
THIIOBOM TEXHWYECKOH MOKYMEHTAaIjuM Ha mpuoOpereHHe oOOpyINOBamMsa 4Yepes
ACV3KK, koropas OyzeT noBefeHa [0 3aKa3UUKOB Cpasy JKe IIOCTIe COrIacOBaHus
C areHTCTBOM roc3aKasa.



Tipunoxenue 2 K NHCBMY
MHHHCTEPCTBA 0GpasoBaHma

Kpacuoapckoro kpast

0 MAP 207198 45 EF Y

MRDPaCcTOYHTYPHLIA AMCT ANA OCHAILEHNA 0OWE06Pa30BaTENbHEIX OPrAH33UMIA, PACTIONOKEHHBIX B CENLCKON MECTHOCTH M MAJBIX FOPOAaX, oBopyA0BaHUeMm, PACXOAHBIMU
MaTEPHaNamu, CPEACTBAMM OBYUSHMA M BOCTIMTAHMA (CTAHAAPTHBIA KOMNAEKT) € UeNbIo CO3AaHNA N dYHKLIMOHKPOBAHMA LEHTPOB 06pasoBaHka ECTECTBEHHO-HAYHHOM 1
TEXHONOTMUYECKON HANPABNEHHOCTEH «TOUKa POCTa® PErMOHaNbHOTO NPoeKkTa «COBPEMEHHAA WKON3»

HaumeHnobanne
ofopynoBanns

Kparxue npuMepHble TEXHHHCCKHE XAPAKTCPHCTHRH

KonuuecTso enunn,
ans
o6weobpazosarenebhel
X opraHusauui, He
ABNAIOLIHXCA
MANOKOMIUTEKTHBIMH,
1T,

Konusecrso egnnun
Ji b
ofieobpazoBaTesibt
BEX OpraHn3auni,
ABJIAIOIHXCH
MANOKOMINICKTHBIMH,
LHT.

EcrecTBeHHO-HAYHHA HAMPABACHHOCTE

1.

OG1uee ofiopynosasne (dus

HKa, XUMHs1, BHOROTH)

Lindposoii A&TYMK 3NeKTPONPOBOLHOCTH

Ludposoit satunk pH

LIndpoBoii JATYHK NOAOKEHHA

LIndpoBoit AaTHHK TEMNEparypbl

Lndpoeoit AaTUsHK a6COMOTHOrO JABNCHUS

1ludpposoii ocunstorpadHueckni NATIHK

Hudposan nadoparopus

Becsl anextponnste ydebrbie 200 T

yuenuyeckas ((PH3nKa,

Muxpockon: uudposoi umn onTryecknil ¢ ypenutcruem ot 80 X

XUMuA, GHONOrHA)

Ha6op ans H3roTOBNEHHA MHKPONPENapaTos

Mukponpenapars! (Habop)

CoenNHUTENLHEIE IPOBOJA, NPOrpaMMHOe 00ecIeYeHHe, METONUYECKUE YKka3aHHs

KOMILJISKT CONYTCTBYIOLLHMX 2NIEMEHTOR IS ONBITOR N0 MEXAHUKE

KOMIEKT CONYTCTBYIIMX JNEMEHTOB AUIS ONBITOB MO MONEKYIIAPHOR (u3tke

KOMIIIEKT CONYTCTBYIOUHX JIEMCHTOB AJA OIBITOB (10 INEKTPOAUHAMHKE

KOMIIIEKT CONYTCTBYIOLAX JIEMEHTOB ANIA ONBITOB MO ONTHKE

1litarup nabopaToprbii XuMHuecKuil

Habop yawex [Terpd

HaGop BHCTPYMEHTOB MPEnapoBajibHLIX

Jloxka ANS Cxuragis BELIECTB

Crynxa Gap(oposas ¢ NECTHKOM

HaGop GaHOK 2518 XpaHeHHs TBEpAbIX peakTiBos (30 - 50 mn)

Hab6op cknsxok {(iakosoB) A XpaHeHus pacTBOPOB PEaKTHBOB

Komnaekt  nocymel W

HaGop npuGopoxk ([1X-14, ITX-16)

ofopynosadis ans

[MpuGop Ui MONYYEHKS Ta30B

YHEHH4ECKHX ONbLITOB;

Cnuproska

(thnsika, XMMUA,

Topiovee ang coupTOBOK

BGuHonorug).

dunpTpoBanbian Gymara (50 )

KonGa konndgeckas

[Tanouxa CTERIAHHAS (C PE3UHOBLIM HAKOHEHHMKOM)

YatnieyKa Ans BhINAPHBaH s (BbINAPHTENbHAA Yalieyka)

Mepublit uunuHAp (1NaCTHKOBBIH)

Bopotka crekislHan (Manas)

Crakau creknsuebii (100 mn)

TasooTaoanas TpyOKka

o

BHOJIOTHSA

2.1

HasHAMERHE: ACMOHCTPAUHOKHOS,

METEpHaR KOHTeliHepa: MIacTHK,

[CPMETHUYHaA KpblLIKa: HATHYHE,

Kperiele JKCroHara: Hann4ue,

KOHCEPRUPYIONIEE BELIECTBO: HAJINYNE,

HAKNEHKA ¢ HAUMEHOBAHHEM: HATTHYHKE,

He mexiee 10 npenaparop K3 MPHBSACKHOTO HKKE CIIHCKA:

Bnaxuptii npenapat "be3syoka"”

Braxuwii npenapar "[anioka”

Braxnuiit npenapat "BuyTpeHHee cTpoel e GptoXoHororo MoJIocka”

Bra:kusiii npenapat "BHYTPEHHEE CTPOEHHE KPbICH!"

Komniaext BAAKHBIX

BraskHbiii npenapar "BuyrpeHHee cTposHue Raryiky”

npenaparos

Braxsbiii npenapat "BHyTpeHKee CTPOSHHE NTHIE"

JAEMOHCTPALHOHHDLH

Brnaxupiii npenapar "BHYTPEHHEE CTPOSHKE PHIGHI"

Baaxublii npenapar "Kapacs”

BnaxHbiii npenapat "Kopetb 6060BOTo DacTeHus ¢ knyGeHbkamn”

Braxuenii npenapar "Kpeperka"

Bsaskuniii npenapar "Hepenaa"

Brasknsiit npenapat "Pa3BuTHE KOCTHCTOH poiObl”

Baaxubtii npenapat "Pasentie KypHUb!"

Braxxblil npenapar "Cuudomenysa”




Bnaxkubi#i npenapar "Tputon”

Brnaxubiii npenapar "Yepenaxa Gonotuas”

Brnaskubiii npenapar "Vx"

Braxupiii npenapat "Suepuua”

2.2,

Komnnext repbapues
IEMOHCTPAUHOHHDI

Ha3snayenue: 1eMOHCTPalHORHOE,

OCHOBA JUIS KpEenneHus: repapHbii JHCT,

CHHCOK IKCNOHATOR, HANMYHE

He MeHee § rep0apHen H3 IPHBEAEHHOTO HIDKe cnucka; HasHauenie: NemMOHCTPALHOHHOE,

OCHOBA JI/If KpENAEHHSA: repGapHblif IHCT,

CIHCOK IKCIIOHATOB. HANHYHE

He MeHee § repOapHes M3 GPUBENEHHOTO HIKE CNHCKa:

TepGapuii " depesss M KycTapHUKH'

TepBapitii " Inukopactyiuue pacrenys”

™

["epGapuii "Kopmosbie pacTenus”

Tepbapuii "KynbTyphbie pacrenys”

[epOapuit "JlekapcTBeHHbIE pacTeHHA"
P

[ep6apuii "MeaoHocuble pacTenns”

FepGapuii "Mophonorus pactennmif”

TepGapuit "OCHOBHBIE FPYINbLL pacTeHui”

TepGapuii "PactrrensHble coobiuecTea”

TepBapuit "Cenbckoxo3aiicTBeHHbIC pacTeHus"

FepGapuii "SlnoeuTeie pacTerus”

Fepbapuii k Kypcy OcHOR Mo 061eit Guonoria

2.3.

Komnnexr
JEMOHCTPALHORHBIH
pasHBiM  TEMaM
GUONOTHH)

KOMNJIeKUMIL
(no
Kypca

HasnakcHue: AEMOKCTPALHOHHOE,

OCHOBA JUIS1 KPENJICHKA: HATTRYHE,

HAKNEHKNH C HAUMEHOBAHHEM  HATTHYHE

He Metee 10 komnexkuuii B3 NPUBEAECHHOrO HHKE CIHCKA!

Konnexuus "TonoceMeHnble pacTeHUa"

Konnexnus "O6urarend Mopexoro asa”

Konnexuns "[laneontonornyeckasn”

Konnexupa "[IpeacTaBTeNy OTPAI0B HACEKOMBIX" KOIHYECTBO HACEKOMDIX: He MeHee 4

Konnexuus "IpuMepsl 3alHTHBIX NPHCIOCO0NeHNiT ¥ HACeKOMBIX"

Konnexuus "TIpHEIOCOOUTENbHEIE H3MEHEHHS B KOHEHHOCTAX HACEKOMBIX"

Konnekuus "Pa3surie HACEKOMBIX ¢ HENOGIHBIM NPEBpaleHneM"

Konnexuyis "PasBuTuie HACEKOMBIX C MIOJHBIM IPERpalieHenm"

Konnexuus "PassHTiE MUEHHIB!"

Konaexuns "Pageutie 6a6o4xn’”

Komnnexuns "PakoBKHbI MONAIOCKOB”

Konnexuus "Cemeiicraa GaGouex”

Konnekuus "CemelicTna Aykon”

Konnekuus "CemeHa ¥ mnoas!”

Konnekius "Qopma COXPARHOCTH HCKONAEMBIX PACTEHUH H MUBOTHBIX"

Habop naneoHTOROTHYECKHX HaxoRok "[Iponcxoyaenue enoseka'

KONHYCCTBO Moaeneii: ve menee 14

XHMHS

3.1

JlemoncTpallHOHKOE
ofopynonanne

CoCTaE KOMNIEKTA:

Cronuk noaseMEbL Hasnaueune: cOopka yaeBHBIX YCTaHOBOK,

pasMep CTOREIHULEI: He Meree 200 * 200 MM, nnasHbiH MOAREM C NOMOLLLIO BUHTA: HAMKUNES

IlltariB AeMOHCTPAUHORHELH xaMitdeckuii: HaznaueHue: nemoHCTpaLus npnbopon H YCTaHOBOK,

onopa, CTEPHM, JIANKH, MY(TEL, KObLA: HAIIHYNHE,

BOIMOHOCTh 3aKPENIICHAA JICMEHTOB Ha pasNUHOH BLICOTE: HATHYHE

Annapar 2ns MPOBEJEHHT XMMHYECKHX peakuuil: Hasmauenwe: AEMOHCTPALHA XHMHHECKHX
peaKuHii,

NOMIQTUTEAB NAPOB Y Ma30B. HAHYHE,

MaTEpHAT KONOKI; CTEKID

Habop nns aneKTPONH3a ACMOHCTPALUHOHHBIH! HashadeHne: M3y4eHWE 3aKOHOB 3JICKTPONH3A,
cHopka MOAENN aKKYMYNATOpa,

EMKOCTh. HAJTMUHE,

ANEKTROARL. HAUTHYHE

Komnnekt MepHeix kon manoro o6sema: Hasuauehune: A6MOHCTPALHOHHBIE ONBITHI,

o6seM kon6: o1 100 ma o 2000 M,

KORHYecTBO kon6: ue Menee 10

MaTepuan kong: cTekno

Ha6op dnaxonos (250 - 300 M s XpaHeH1s PaCTBOPOB PEAKTHBOR),

HasnaueHHe: XpaHeHHe PacTEOPOB peakTHBOB,

KOMHYECTBO dnakonop: He meuee 10

marepuan hrakoHOB: CTEKIO

npoKka: Hanuuue

Tpubop Ans ONbITOB NO XMUMHH C EKTPHYECKHM TOKOM {nabopaTopHbti)

MpuGop ANA MIUTFOCTPALHIL 3aKOHA COXPAHEHHA MACChI BELLECTB: COCYN

Jlannonbra; HaTHIHE,

npobka; Hamu4ie,




THII NPHOOPa; JIEMOHCTPALMOHHDI

TenutensHan popoika: Hasnauenue: pasnienehue Asyx uAKOCTel 00 NAOTHOCTH,

MATEPHAN BOPOHKH: CTEKNG

Yeranoska ans NePeroHKH BELIECTB! Haznauenne: neMoRCTpauHa OUBCTKH BELUCCTRA, NEeperoHKa,

KONBBY, XONOAHIBHEK NS OXADIKIEH IS, aNNOHK, TpofKa: HanH4ue,

ANKEE YCTAHOBKH: He MeHee 550 MM

ﬂpHGop I8 NONYMEHUSA ra3os: HASHAYCHHE: NOJYHEHHE ra30B B MANbIX KOJIMQECTBAX,

COCTaB KOMILIEKTa: He MeHee 6 npeaMeToB

Bans komMGunuposannas naGoparophas: bans pojaHad: HaNKYME, KONbUA CMEHHBIE C
OTBEPCTHSIMH PA3HOTO ANAMETPA: HanK4HE,

TUTHTKA IMMEKTPHYECCKaAA, HATHHHE

tapdopoan cTynka ¢ necThikoM: HasHauesue: ans pasMeNbYCHHA KPYMHLIX dpakuKil pelecTs 0
NpUroToBNeHHs MOPOILKOBRIX cMecei

Komnnext Tepmomerpos (0 - 100 C; 0- 360 C)

3.2

KomnnekT  XHMHYECKHX
peaKTHBOR

CocTas KOMIUIEKTA:

HaGop "KucnoTa" (a30THas, cepHast, consHas, optodiochopran)

HaGop "I'mapokckam” (rHApOKcHA Gapns, FMAPOKCHA Kamis, CHAPOKCHA KAMbUWA, THAPOKCHA
HaTpH#)

Habop "Oxcuas: meramnop” (aiOMHHHS Okcui, GapHa OKCHA, Xkenesd (IlI) oxcua, xansUus
oKcna, Marins okeng, mean (1) okeuz, unKka oxeua)

HaGop "Il{encutple U 1IE10UHO3EMENbRbIE METANE!" (UTIH, HATPHi KanbLii)

HaGop "MeTannel" {anoMUHu, %ene30, MarHui, Meab, UHHK, onoBo)

Habop “ILle/IouHEBE H WENOYHOISMEALHBIE METAE" (uTyi, HaTpHii, KaNblUuii)

HaGop "Orneonachrie pemectsa” (cepa, docdop (Kpacblif), okcua pocdopa (V)

Ha6op "Tanorens!” (fioa, 6pom)

Hatop "Tanorenuls!” (WIOMHHMA XNOPHI, aMMOHUA XIOpHA, Gapia xnopuz, xenesa ([11)
XNOPHA, KM HOAWI, KAIMA XNOPHA, KaNBUUA XNOPHI, JIMTHS XWOPUL, MArius Xjopia, Mean
{1I) xnopuz, natpus GpoMuA, HaTpHA (PTOPHA, HATPHA XIOPHA, IHKKA XOpHI}

Ha6op "Cynbdarst, cynsduasl, cynbdirs” (amomusna cyabdar, aMMOHHI cynadar, xeneza (1)
cynudun, xenesa (1) cynbdar, 7-mu BOAHGIH, Kanus cynbdar, roBansta (II) cynsdar, maruuss
cynbar, memu (1)) cynsdar Gesponunii, meau (1) cynsdar S5-Tu BoAHbIH, HaTpus cynabun,
HaTpa cynsdur, HaTpus cynsdar, HaTps ruApocyRbar, Hikens Cynsgar

HaGop "KapGonarnl" (aMMoHma xapGoHat, xanus kapfosar, menu (II) xapGoHaT OCHOBHOH,
HaTpHa KapGoHarT, HaTpua ruApokapfouar)

HaGop "(®octater. Cunukats!” (kamis MOHOrBApoOpTodocdiaT, HATPHA CHANKAT 9-Tit BOAHDI,
Harpus oprodocdar Tpexsamewie eI, Harpus auraapodochar)

HaGop “"Auetarsl. Popanumb. Cocamrenus enesa” (Kanua Quertar, Kanua teppo  (II):
rexcanuanug, kanus Qeppo ([1I) rexcanHonnn, KamHs POAAH KA, HATPHA AUETAT, CBHALA auerar)

Ha6op "Coegnuenns mapraqua’ {xanms nepMaHrakar, MapraHua (1V) okcua, mapranua (II)
cynbdiaT, MaprasLUa XJopHA)

Hatop "Coeaunenna XpoMa" (aMMOHKS AMXPOMAT, Kafind AMXPOMAT, KAIHS XpOMAT, Xpoma (1)
XnOpHA 6-TH BOAHBLIT)

Habop "Hutpats!” (anioMHHHWS HUTPAT, aMMOHHS HWTPAT, Kanka BATPAT, KaNbLis HATPAT, MCIHX
(11) BuTpAT, HATPHS HUTpAT, cepedpa HUTpaT)

Habop "Huauxarops!” (HaxMOUJ, METUNOBEIH OpatKeBbii, tenondranenn)

Habop "Kucnoponconepralide opranudeckue seuiecTea’ (alCTOH, IMHLEPHH, AHSTHNOBbIH
adp, cnAupT H-OYTHIOBBIH, COMPT W30aMHNOBbIM, CIUPT H30GYTHIOBbIH, CIMPT STHIIOBBIH,
dieHon, GOPMATHH, STUIEHINHKONb, YKCYCHO-3THAOBLIH 3hHp)

Habop "Yraeponopoas!” (Genziy, rexcan, nedirs, Toayon, LUKNOTECKAH)

Habop "Kucnotsl oprauuveckne” (KHCNOTA amMuHOYKCYCHAd, KHCNOTA Gen30iiHan, KHCNOT2|
MacnsHas, KHCIOTAa MYpasbMHas, KUCAOTA ONEHHOBAA, KHCNOTA TANbMHTHHOBAL, KHCAOTA
CTEAPHHOBAA, KHCJIOTA YKCYCHAS, KHCMOTA WIaBenesan)

Hafop "Yrneeoapl. AMHHB(" (aHHIHH, AHWIMH cepHoKucnblH, J-Tmoko3a, MeTHNaMHH
HAPOXSOPUA, caxaposa)

3.3.

Hasnavedne; neMOHCTPalHOHHOE,

BHJl VIAKOBKHK: XOpOOKa,

OMNHCAHHE. HAMHYHE

CocTas KOMIUIEKTA:

Koanexuns "Bonokna"

Konnexuus "KameHHEIH yrons U NPOAYKTH ero nepepaGorku”

Koanexuus "Merams 1 cnnasst”

Konnexuus "Muuepans i ropibie nopoast” (49 suos)

Komnnext koMexIi H3
cnucka

Koanekuus "MunepanbHbie ynoGpenna"

Konnexuus "HedTs 1 npoaykTh ee nepepatorkn”

Konnexuus "TlnacTmaccol”

Kosnexuna "Tonnuso”"

Konnexuust "Uyrys u cTans”

Konnexuus "Kaysyk"

Konnekuus "lxana reepaocti”

HaGopst AN MOAEMUPOBAHHS CTPOCHUA OPIAHHUECKHX BELLECTS (yueHnveckue) e Metiee 4




DUHKA

4.1.

OGopynosanue nas
JEMOHCTPALHOHHBIX
OnbITOB

Cocrap KOMINEKTA:

Illtatu  nemoHcrpaunonuwil: Hasmwauenne: npopeienne JAEMOHCTPALMOHHBIX  OMBITOB,
OCHOBAHHE, CTCPIKEHD, JIANKH, KONIbUA, MYQTHL Hanuuue

CTONKK NOALEMHRII;

Tun cronnka: yyeGHpI/naGopaTopHeii,

0nopa, CTEPXKEHb BUHTOBOM, BUHT PEryJupOBOYHblit: HatHYHE,

d)yHKl.lHﬂ fIOABEMA H ONYCKAHHA CTONHKA. HATTHHHE

HCTOMHHK MOCTOARHONO ¥ NEPEMEHHONO HANPMKEHHA! Haznraueune: nna nuTaHuA peryaupyeMbiM
lepeMEHBIM H MOCTOAHHBIM TOKOM MIEKTPHYECKHX CXEM,

vacrora, ' 50,

notpebnsemas MouiHocTs, BA: 10

MaBOMETp KUAKOCTHOH ZeMOHCTPaLUOHHBI: HasHauenue: Ama uamepenus aasinenna ao 300 mu
BOASKHOrO ¢TONGA BhILIE H HIDKE aTMOchepHOro AaBeHus,

crensiban U-ofpasnan TpyGka Ha MOJICTABKE: HAJTHYHE

KamepTon Ha pesoHancHoM suwike: Hassaueuue: AIA NEMOHCTPauMH 3BYKOBbIX KoneGanuit n
BOJIH,

ABa KaMepToHa Ha PEIORHPYIOWIMX AHKAX! HANHYHE,

pe3ldl{OBblﬁ MOJIOTOUEK: HANHYHE

Hacoc BakyymHbIf ¢ 21exTponpusogom: Hasnauenvie: CO3AaHKE Paspsixeis uAu U3CLITOYHOTO
JABIEHHS B 3AMKHYTHIX 0GbeMax,

ORBITHl. KHTIEHHE JKHIKOCTH MPH NOHMKCHHOM AGBACHHHY, BHEWIHEE K BUYTPEHHEE NaBJICHHE H AD.

Tapenxa sakyymaas: Hasnauenne: AeMOHCTpALHS OMLITOB B 3aMKHYTOM 0GBEME C PA3PEHEHHBIM
BO3AYXOM,

OCHOBaHHE ¢ KPaHOM, KONOKON M3 TORCTOrO CTEKna, Pe3HHOBasA npoxnanka, BHGI(TPIHBCKHﬁ
3IBOHOK; HANHYHE

Beaepko Apxumesa: Hashauensie: AeMOHCTpaums RefiCTBHSA XHIKOCTH HA NOMPYNEHHOE B HEC
TEN0 H K3MEPEHUE BEJIMHMUHG! BEITANKHBAOIIEH CHIBI,

BE/IEPKO, TANO UMNHBAPHUECKOH (JOPMBI, BPYKHHHBLHA AMHAMOMETD: HANHYHE

Oraneo Bosmywnoe: HasnaueHue: AEMOHCTPAUMA BOCMAAMEHEHHs ropioueli CMECH NpH ¢
OLICTPOM CHKATHH,

TONCTOCTCHHBIH LHIMHAD, NMOplUeHb HA METANNHYECKOM LITOKE ¢ pyKOﬂTKOﬁ, noeoCcTapka ansa
uynyHApa: HalH4 e

TpuGop AN AEMOHCTPAUKMH Jamienua B kuakoeTu: Hadnayesue: ASMOHCTpAllts H3MEHENHS
nasneHus ¢ rnyGlHOH NOTPYXKEHKES,

AaTuvK JABNEHNs, KPOHLITEH ANA Kpennedya Ha CTeHKe cocyaa: Hanuqne

TpuBop ANa  AemMOHCTpauku  armocdepHoro  nasnennda  (MarzeGyprekme nonyapKs);
HasnaueHHne: NEMOHCTPALHS CHIIB ATMOC(EPHOTO AABNCHUS,

JBA  PASBEMHBIX METANRMYECKHX TNONYWAPHA € OPOMHBIMH  DYYKamm 1 XOpowo
npunuOBRHHBIMH KPasMU, HINOEb C KPAHOM: HallHHKeE,

¢031aBaEMOS BRYTDH [IAPOB BAKYyMMETprueckoe dasnenie: ue menee 0,05 Mlla,

MaKCHMabHOE pasphiBatoLiee yeunne: He Menee 90 H

Haﬁop TEN PaBHOrO ofzema: HasHaverne: mns onpefeNneHds H CPasHEHHA TENIOEMKOCTH H
TJIOTHOCTH Pa3sNHYHBIX TBEPALIX MATEPHATOB,

LHMAHHADLL H3 PASNHYHEIX MATEPHAIOB. HE MEHEE 3,

KPIOYKH A0S TTOABELHBAHKSA WHIHHAPOB, HATHYHE

Hafop Ten pasHoii Maccel: HasHadeHne: Bna OnpeseNeHus 1 CPRBHSHHIO MNOTHOCTH Pa3IHHHbIX
MaTEepHANOB,

HHUIHHAPGI H3 Pa3IHYHbIX MATCPHAIOB: HE MEHEE 3,

KPIOUKH [I7if MOABCIIHBAHHA UHAHHADOB. HAJTHYHE

Cocynel  coobulatonsiuecs: Hasuauenne: AEMOHCTPALHA OAMHAKOBOrO ypoBiA OXHOPOUHOI
SKHAKOCTH B COQBIIAIOWNXCA Mexay oGOk cocyaax pasHol QopMsl,

COOBIAIOLINECS CTEIIISIHHBIC TPYGKU pasHoi dopMbl: He MeHee 3 ,

TIOACTABKA; HAMMYKE
Tpy6xa Heiorona: HasHauesue: QEMOHCTPaldA OOHOBPEMEHHOCTH NAJSHHSA PasiiH4HbIX Ten B
paspexkeHHOM BO3AYXE,

(YHKIHA NOAKNIOMEHHS K BAKYYMHOMY HACOCY: HANHuHeE,

AnuKa TpYOKu: He medee 80 cM.,

PEe3MHOBLIE IPODKA, HUNIIENb: HANKYHE,

KOJIMMECTEO Tell B Tpybke: He Melee 3

[ap Mackans: HasxHauekrie: 1eMOHCTpalKS Nepeaadi NPOH3BOAMMOrO Ka MHAKOCTE NaBIeHHA B
JAMKHYTOM COCYyZe, AEMOHCTDALlA TONLEMA JKHAKOCTH NOA JSHCTBHCM AaTMOCepHOro
JABAEHHS,

MeTaNTHYEeCKui KHAHHAP ¢ ONpaBaMi, NOPLWCHR CO IUTOKOM, AORBIH Metanauyeckui iap ¢
OTBEPCTHAMH. HATHYHE,

IMHA UMNHHAPA: HE MeHee 22 cM,

AHaMeTp 1apa: HE MEHee 8 oM

Illap ¢ xonbuoM: Haznaderue: AEMOHCTpANHA PaClUHPEHHA TBEPAOTO TE/A NPH HarpesaHily,

LIITATHB, METANNKUECKOE KOMLLO ¢ MYDITOR, Wap ¢ UENoYKoii: HANHYHE,

ANKHA uenouku: He MeHee 80 MM,

JMAMETD LUapa: He MeHee 25 MM

uHJ!HH,T_lpbl CBHHUOBBIC CO CTPYTOM! Ha3sayenye; HEMOHCTPALNA B3AHMHOIO NPHTANEHUA MENCRY
aToMaMH TBEPRABIX TN,




KOMHYECTBO OAKHAKOBBIX LUAMHAPOB: He McHee 2

MATEPHAN WHJITHHADPOB. CTalb W CBHHEL,

KPIOUKH AJIS NOABSLIBBAHNWA: HATTHYHE,

CTpYI, HANpaBAstOLlan TPyOka: HannuHe

MpuGop Jlenua: HasHaueHne: [ns MCCNSROBAHHA 3aBHCHMOCTH HAMPaBNeHHA HHAYKUMOHHOTO
TOKA OT XapaKTepa H3MEHeHHsA MarHHTHOTO NOTOKa,

cToiiKa ¢ KODOMBICIIOM: HATTHYHE,

KONHYECTRO AIOMUHUEBLIX KOsELL: He Menee 2

NIPOPE3H B OAHOM U3 KOJIEL! HANUYHE

Maruut nyroofpastblii AeMOHCTpauKOHHBIA: HasHauerHe: NEMOHCTpaUMs CBOHCTB NOCTOAHHBIX
MartHuToB,

THI Mar{yTa; HaMardH4eHHol GPYCoK,

KONH4YeCTBO UBCTOR MArHHTA; HE MEHEES 2,

0003HaYeHIe MOJIOCOB MArKHTA: HaTHYHE

MarsuT ToA0coBONM  ACMOHCTpauMoHHbI  (napa), Haswauenne: nemoHCTpauus CROFHCTS
NOCTOSHHDBIX MArHUTOB,

THR MarHUTa: HAMATHHYEHHBI 6PYCOK NpAMOAHBEHHON hopMBbl,

KOJIMYMECTBO LIBETOB MAruiTa; He MEHCE 2,

0003Ha"EHHE NOMICCOB MAriMTa: HANHYHE

CT]JBJIKH MAarHHTHBIC Ka wrarueax: Haspauewue: JemMOHCTpauus B3auMOASHCTBHA TNOMIOCOB
MArHUTOB, OPHEHTALNH MArHHTA B MACHUTHOM TIOJE,

HaMarHHMeHHEas CTPEenka: HAMMYHeE,

KOAWUECTBC UBETOB MArHiTa. HC MCHEE 2,

NIOJCTaBKa, HAMU4Mue

HaSop meMOHCTpAuMOHHBI "OnekTpocTaTuka’ (3nexTpockenst (2 ), cymrad (2 ), manowka
CTeKASHHAs, NANOMKa 3G0HHTOBAA, LUITATHEL H30MHpYOLKE (2 )

Maupna 3MekTpohOpHAd HAH BHICOKOBONBTHEIN HMCTOYHUK: HasHauewue: AnA MONYYEHHA
3MEKXTPHIECKOrO 3APRAA BHICOKOTO NOTEHIKaNa ¥ NIOSY4EHHA HCKPOBOFO paspsiia,

JIMCKH HA CToliKax; Hanu4ue,

KONUYECTBO Nelinenckrx GaHok: He Menee 2,

NOACTaBKA: Hanu+He

Kommnekr nposonos: [nuna: ne menee 500 mm -4 250 m -4, 100 mm - 8 , nasnauenue: Ang
MOAKNIOUEHHA REMOHCTPALMOHHBIX IPUGOPOB H OGOPYNOBRHNA K HCTOSHUKY TOKA, AR cOopKh
IMEKTPUUECKUX UENEH, BINIouasn aeMenThl K3 paborst "TocTosHNbIA BnekTpHyeckuit TOK”

4.2,

Q6opynosanne

s

naGoparopibix  pafor M

yueHH4eCKHX ONuTOR (Ha

Gaze  KOMMIEKTOB
ors)

A

Hltatus naGoparopHslii ¢ fepKaTesMB

BECHI NIEKTPOHHBIC

MEH3YPKA, Npeaen kamepesnd 250 My

AuHamomerp 1| H

nuHamomerp S H

IHIHHAP cTansHoi, 25 cm3

UMITHHAD ANIOMUHHEBBIH 25 cM3

MKAKHAD anioMuEnessiit 34 cm3

IBAMHEAD NIACTHKOBLIH 56 M3 (15 H3MEPERUSA CHiIbt ApXHMeaa)

npyxuna 40 H/m

npyxuna 10 Him

rpy3ul 1o 100 r {6 )

rpys RabopHetli yeTanaBHBaET Macey € warom 10 T

MEpHasd JIEHTa, NUHeliKa, TPAHCTIOPTHP

GPYCOK ¢ KPHOHKOM W HHUTBHIO

Hampasnmowas ANMHOH He menee 500 mu. JlomxHbl ObITE oGecnevens! pasHble KOIPHUHCHTE
Tpenus 6pycka no Hanpasasiouteii

CEXYHIOMED IIEKTPOHHBII € JATHHKOM

HANPaBSIOLAsS CO LIKATOH

GPYCOK ZIePEBSHHBIN ¢ MYCKOBBIM MArHHTOM

HUTAHOM MadTHHK C rpy3oM ¢ MYCKOBLIM MATHHTOM H C BOIMOXKHOCTHIO H3MEHEHKA ANAHBE HBTH

pbIuar

ONOK MONBHIKH B

610K HENOABHIKHBIH

KaNopUMeTp

TEPMOMETP

HCTOYHHK MHTAHKA MOCTOAHHOIO TOKA (BBHIIPAMMTENS ¢ BRIXOAHBIM HANpsKeHHeM 36 - 42 B unu
Garapeiiubtii GI0K ¢ BO3MOMHOCTBIO PETYIMPOBKH BLIXOAHOTO HAMPAKERHA

BONbTMETp AByXnpenensHutii (3 B, 6 B)

amnepmerp fpyxnpenenbislii (0,6 A, 3 A)

pesucrop 4,7 Om

pesucrop 5,7 Om

namnoyka (4,8 B, 0.5 A)

nepeMenHslii pesncrop (peoctar) no 10 Om

COSAHEHTENBHBIE npoBoaa, 20

KoY

Haop POBOJIOYHEIX PEINCTOPOB plS

coBupatoulan HH3a, doxycHoe paccrosuue 100 mMm




colGupatouas iuH3a, GokycHoe paccrosene 50 MM

paccenBaoLan inH3a, HOKYCHOE paccTosHue - 73 MM
JKpaH

ONTHYCCKAA CKaMbS

cnaiig "Mogens npeamera”

OCBETHTEND

ROAYIBUIHHAD ¢ NAABWETOM C KPYTOBBIM TPAHCHOPTHPOM
[prGop s H3y$eHHa rasoBbiX 3aKOHOB
Kannnnsps:

Jindpaxuuonnas pewerka 600 wrpuxos/MM
Jndpaxunonnas pewerka 300 wrpHxos/mM
3eprano

Jlazepnad ykaska

IMonspoua B pamke

Iems IOHra

Karyluika MOTOK

Bnok avonos

Bnok KoHueHCaTopoB

Komnac

Maraur

DNEKTPOMarauT

Onunky skene3nsle B 6anke

TexHonoruyeckas HARPABREHHOCT

PoBoToTexHuueckili HaGop npeaHasHaueH LIS H3YHeHHA OCHOB PODOTOTEXHHKH, ASTANEH, Y3108
H MEXAHK3IMOB, HEOGXOANMBIX 1A CO31AHHA POGOTOTEXHHHECKHX YCTPOHCTB.

HaGop npeacrasaser coGoll KOMINEKT CTPYKTYPHBIX S/1EMEHTOB, COGAMHKTENLHBIX JMEMEHTOR H
INEKTPOTEXHHYECKIHX KOMAOHEHTOB.

Habop nossonser cofupats (M NPOTPaMMHPOBATh COOMpaeMble MOZERH), M3 3INEMEHTOB,
BXOJAUGX B €ro COCTaB, MOACAH MEXATPOHHbLIX M POOOTOTEXHHYECKHUX YCTPOHCTB ¢
aBTOMATUZMPOBAHHEIM YNPABICHHEM, B TOM YHCJIE HA KONCCHOM XOZY, & TAKME KOHCTPYKUM,
OCHOBAHHEIX Ha HCMIONE3ORAHMM Hepefad (B TOM YHCNE YEPBAUHBIX M 3y0uaTeix), a Takke
pEIYaroB.

CBETORMOAHDIN MaTpHuHLIi Auciuieli ¢ 6ol NOACBETKOH Ha KOHTpONAcpe

KomiuecTso nopToB BBO/AA/BBIBO/IA HA KOHTPOMJIEPE HE MeHee 6

KomiuecTso KHONOK He MeHee 4

O611ee KOAHIECTBO ASMEHTOB: He MeHee 520 wIT, B TOM 4Hene:

1) nporpammupyemelli 610K YIpaBneHus, KOTOPBIA MOxeT paboTaTe 2BTOHOMHO H B NOTOKOBOM
PEKUME,

2} cePBOMOTOPBI
3) marumuk cusisl
4) nartiMK paccTOsHKSA

5) AaT4BK 1BETA
6) aKgKyMyRsTOpHaa Garapes

7) TInacThkOBSle CTIPYKTYPHBIE SMEMEHTHI, Biouas nepdopuposanneie anementsl Ganku,
KyGHKM, OCH M BAIL, COSAMHMTENBHREIC IMEMEHTH K OCAM, LIECTEPHH, [pe/Ha3HauCHHbIE BANA
CO3AAHUA HEPBAYHBIX H 3yGYATHIX Nepeaay, COSANHUTEABHBIE H KPENEHHBIC SAEMEHTEI,

7) Iporpammuoe ofecnedeHKe, HCHONL3YEMOE JIA  TPOIPAMMHPOBAHHS  CcOCMpaeMbix
pOGOTOTEXHUMECKUX MOAenell 1 YCTPOIHCTB, JOCTYIHO ANA CKauiBanua u3 cetu Huteprer

KOMIJIEKT 1% H3YHEHHS OCHOB 3ICKTPOHMKE H POBOTOTEXHHKH

HaBop mosmxen GeTh NpeAHAasHA4eH ANA NpoOBefeHus yHeOGHBIX 3aHATHE MO 3NEKTPOHMKE M
CXeMOTEXHMKE C UCNLI0 W3ydenus HnauGonee pacnpocrpanennoli osnementaoll Gassi,
NpHMEHSEMOl AN MHIKEHEPHO-TEXHHHECKOTO TBOPUYECTBA YHALIMXCA M paspaloTku yueGHerx
mogeneil poboros. HaGop AomkeH NO3BONATE YHAIMMCA HA NDAKTHKE OCBOUTL OCHOBHBIC
TEXHONOTHH APOSKTHPOBARKS POGOTOTEXHUUECKHX KOMIIEKCOB Ha nipuMepe yueGHbIX Moaenei
po6oTOB, & TAKKE M3YMUTbL OCHOBHHIC TCXHHUECKHE DElUEHMS B 06nacTd kuGepHEeTHUECKMX H
BCTPAHBAEMBIX CHCTEM.

B cOCTAaB KOMMNEKTA AOMKEH BXOANTh HAGOP KOHCTPYKTHEHBIX 3MEMEHTOB s COOPKH MakeTa
MAHHAYIAUHOHHOTO Po60Ta, KOMILIEKT METAIIHYECKHX KOHCTDYKTHBHBIX 2EMEHTOB s ¢GOPKU
makera MoGuALHOre pofoTa H T.R.

B cocras xomonekta bBxomuT HAGOp 3NEKTPOHHBIX KOMNOHEHTOB JUIA HM3YYEHHA OCHOB
IMCKTPOHMKU B CXEMOTEXHHKH, & TAKXKE KOMINEKT OPHBOAOB H JATHYKOB PA3/IHYHOrO THIA AN
pa3paboTKH POGOTOTEXHHYECKAX KOMILIEKCOB.

B cotraB KOMMANEKTa QONKHO BXOOMTH. MOTOPB! ¢ SHKOAEPOM ~ HE MeHee 2 LT, CEpPBONPHBOA
Gonbiuoil - e MeHee 4 wWiT, CEPRONPUBOA Malblit - He MeHee 2 W, uudpakpacHslil BaTYHK - He
MeHee 3 LUT, YNETPasBYKOBOH JATYMK - HE MeHee 3 T, JaTHuKk TEMNEpaTypsl - he MeHee | wr,
AATUUK OCBEMIEHHOCTH - He Menee | wT, HaGOp 3MEKTPOHHBIX KOMIOHEHTOB (PE3HCTOPEL,
KOHAEHCATOPL, CBETOAMOLEI PA3NHYHOTO HOMMHANA), KOMIJIEKT fIPOBONOB Ans OecnasyHoro
O6pasosarenpholii  Habop|npororunuposanns, nnate OecnaeqHoOro NPOTOTHNHPOBAHKA, aKKYMYNATOpP W 3apAlHOE
no MEXaHHKE, | ycTpolicTeg.




MCXATPOHHKE
poboTOTEXHHKE

|
B cocTa KOMNNEKT2 BOMKEH BXOAWTH NPOrpaMMHPYeMblii KOHTPOJINEP, NpOrpaMMupyembt B

cpee Arduino IDE ufH aHanoruuHsiXx CBOOOAHO paclpoOCTpaHAEMBIX Cpelax paspaboTkii.
TIporpaMMHpyemblii KOHTpONAED KOmKed O6NaAaTh NMOPTaMH ANS NOKTIOHEHHS UHPPOBLIX U
AHATOrOBbIX yCTpoiicTs, unrepdeitcamu TTL, USART, 12C, SPI, Ethernet, Bluetooth wmst WiFi.

B cocTap KOMIUIEKTa AOMKCH BXOLHTS MOAYIIL TEXHHYECKOro 3peHHA, NpeacTaBnmiowuii coboil
BHIMUCIIHTENBHOE YCTPOHCTRO CO BCTPOEHHBIM MHKDOTPOLECCOPOM (KOJI-BO AACp - HE Meuee 4
T, 4acToTa Apa He Menee 1.2 T, o6bem O3Y - He meree 512 MG, 061eM BCTPOESHHOH naMaTH
- B¢ meHee 8 I'G), uHTErpHpoBaHHON KaMepoH (MAKCHMANEHOE paspelleHue BHACONOTOKA,
nepenasaeMoro no uurepipeiicy USB - ne menee 2592 x 1944 en.) u ontuteckoil cHCTEMOI.
Moayne TEXHHYECKOro 3peHHs  NOMmkeH o0nNajaTe COBMECTMMOCTHIO C  PASIHYHBIMH
YIPOrpaMMHpYeMbIMI KOHTpOIepaMu ¢ moMowsio uutepdeiicos - TTL, UART, 12C, 8P,
Ethernet. Momynb TexHRUECKOTO 3peRHs AOMKEH HMETh BCTPOSHHOE nporpaMMHoe ofecneueHne
HA OCHOBE ONEPAUHOHHON CHeTenMbl Linux, no3ponsiolee OCYWECTBAATE HACTPORKY CHCTEMBI
MAIEHHOT 06yueHus NapaMETPOB HelPOHHEIX ceTell Ana ofHapyxenus 00bEKTOB, ONpeAeneHHA
HX NApaMeTPOB 1 AanbHeHLeH HACHTHPHKANKH.

KoMnexkT ZIomxkeH 0GecnedMBaTh BOIMOXKHOCTh H3Y4EHHA OCHOB pa3palOTKK NPOrpaMMHEIX H
ANNAPATHBIX KOMIEKCOB HENEHEPHEIX CHCTEM, pewennii B cdepe "Hintepuer pewel”, a Taike
petenuii B 06nacTH POBOTOTEXHIKH, HCKYCCTBCHHOTO HHTENNEKTA H MAIMHHOT0 OGYHEHNS.

Komneiotephoe 0GopyaoBaHie

1 [Hoythyk

DopMm-haktop: HOYTOYK;

MecTrasn, HEOTKITIO KnaBnatrypa: Haluuue;

Pycckas packnazka KIaBHATYphl: HAMHYME;

Jlnaronans 3xpana: ve menee 15,6 mofiMos;

Paspemenne sxpana: He Meree 1920 x 1080 nukceneit;

Konu4ecTso smep npoueccopa: ie Mexee 4,

KonanyecTso NoTokos: He menee §;

bazoeas TAKTOBAA YacTOTa lpoueccopa: He Menee 1 T,

MakcHMankHas TAKTOBAs 4acToTa npoeccopa: He mekee 2,5 [Ty

Ksw-namaTs npolieccopa: He MeHee 6 MGaiiT;

Q61CM YCTAHORREHHOM ONepaTHBHO#M namaTk: e Menee § I'GaiT,

OGbeM NOAKEPKUBACMOl ONIEPATHBEON NaMATH (JUIA BOSMOXHOCTH PACLUMPEHHSA). He MeHee 24
["BaliT;

Q6vem Haxonurensa SSD: we menee 240 I'Gaiit;

Bpems apToHOMHOI pafoTe! 0T Garaped: e Mexee & 4acos;

Bec HOYTGYKa C YCTAHOBJISHHBIM aKkymynaTopom: He Gosnee 1,8 kr,

Buewnnit untepdeiic USB crannapra He Huske 3.0: He Meree Tpex CBOGOARBIX;

Brewnnii unrepteiic LAN (Hcnons3oBaHie NEPEXOIHHKOR HE NPEAYCMOTPEHO): HATHYHE,

Hanuune moxyneii 1 HTepgeiicos (HCnons308aHKe NEPEXOANMKOR He NpeayeMoTpeHo): VGA,
HDMI;

Becnponoznan cesisb Wi-Fi: Hanuuve ¢ noanepxod cranaapra IEEE 802.11n unu cospeMennee;

‘Web-kamepa: HaTHuHE;

Maununynarop "MbiLb"; Hanuuue,

TIpeaycTaHOBNEHRAd OIEPALHOKHAA cHCTeMa ¢ rpaddeckuM NONL30BATENRCKIM HHTEpEHCcOM,
obecneunBaowan paboTy pacpocTPaEHHBIX 06 pa3oRaTenbHEIX H OGLUECHCTEMHBIX
npunoxeHdii: HaTHYKe.

KORHp)

Tun yerpoitcrpa; MDY (dysKuuy NeyaTH, KONMUPORAHNS, CKAHKPOBARUS ),

dopmar Gymari: He Metee A4,

M®OY (npuutep, ckarep,|llBeTHOCTB: YepHO-GENbIi;

Texunonorna ne4ary: AasepHasn

MakcumanbHoe paspeluenye neqari: He Mexee 1200 x 1200 Touek;

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

HudpacTpyxTypHbslii 1IMCT ANK
MATEPHATAME, CPENCTBAMH 0GydeHns U BocruTanus (EpodHNbNBL KOMIIEKT) C HEAIO CO3aHNS H QYHKUHOHMPOBAHUA UEHTP

OCHAWEHUA 0BLEO0PaI0BATENbHbIX OPrans3auHii, PaCIONOKEHHEIX B CENBCKOI MECTHOCTH H MAIBIX ropo1ax, 0G0PYAOBAHHEM, PACXOAHEIMH
0B 05PA3CEAHKS ECTECTBEHHO-HAYHOM U

TexHonorK4eckol nanpasnennocTeii «Toyka pocTay peruoHansHoro npoekra «CoBpeMeHHas WKosay»
KonHYeCcTBO CAKHHIL
KonuuecTBo ennHBL
A ApodHILHONO
ANA NpodyrALHOre
KOMIOACKTA
H {oBmeoBpazonatenbHbl KoMnIekTa
AnMeHOBaHNE o6
Ne o6o . Kpartkue npuMepHbe TEXHHYECKHE XapaKTCPHCTHKA co ra:mauuu - (MaNOKOMINEKTHbIE
pyAovat P > ofeobpasosaTenbh
SABIAIOUIMECS
bl OpraHH3ALliH),
MATOKOMNIEKTHBIM ), o

T,

BA30BAS (OBSBATEJNLHAS UACTD)

EcTecTBEHHO-HAYYHAA HANPABICHHOCTD




Ludyposas naGopatophs

O6ecneyBacT BRNONKEHKE NafopatopHbIX paboT Ba ypokax mo GHONOTHE B OCHOBHOH LIKOJIE K
POCKTHO-HCCAECA0BATENbCKON AEATENHOCTH YHAUHXCS,

Komnnexrauus: BecnpoBoarOi MYJIETHARTUHK IO GHONOTHY ¢ 6-10 BCTPOEHHBIMH JATYHKaMH!

JlatuKk BRaxksocTH ¢ AuanasoHomM uaMepenus 0...100%

JlaTuik OCBEILEHHOCTH ¢ IManasoHoM HIMEPeHKa He yaxe ueM ot 0 no 180000 nk

Jarunk pH ¢ AnanasoHom Kamepenns He yike uem ot 0 no 14 pH

JlaTuHK TeMOEpaTypsl ¢ AMANA30HOM H3MepeHns He yke uem ot -20 10 +140 C

JlaTunK 2NEKTPONPOBOAKMOCTH € AHAMA30HAMH HaMepeHits He yxe uem ot 0 z0 200 MxCm; ot 0
10 2000 MxCwm; ot 0 o 20000 MxCu

IlaTuKK TEMIEPATYPHI OKPYKAIOWEH ¢RSB! C AHANIAZ0HOM HIMEPEHNS HE Yske ueM oT -20 1o +40

1. no GHONOrKH
(yueHH4deckan) Akceceyapsbl:
Ka6esns USB coeauunTenbybli
3apanHoe yeTpoiicTeo ¢ kabenem miniUSB
USB Agantep Bluetooth 4.1 Low Energy
Kpatkoe pykOBOACTBO NNO SkcIyaraunn undposod nadoparopui
Ln¢posas BuaeokaMepa ¢ METAIHYECKEM LUTATHBOM, PASPELICHUE HE MEHEE 0,3 Mnuxe
IMporpammuoe ofiecnedenne
MeTonuHeckue peKoMenaaly He menee 30 pabor
Vnakoska
Hanuune pycecKoA3LIYEOro caiita NnomaepxkH, HanuvKie BUACOPOIHKOB.
OGecneyHBaeT BENOAHCHH]E TAGOPATOPHEIX PaBOT N0 XHMIH Ha YpoKax B OCHOBHOI wikose H
NPOSKTHO-HCCSA0BATENECKOM NEATENLHOCTH YHaIMXCA.
Komniuexrauns:
BecnpoBoJHOH MYISTHAATIHK f10 XHMHH ¢ 4-Ms BCTPOSHHLIMH AATHHKAMH:
Iarunk pH ¢ JuanasoHoM u3MepeHus e yxke uem o1 O no 14 pH
aT4mK BEICOKOH Temneparypel {TepMOnapHetii) ¢ 1¥aNa30HOM H3MEPERUA HE YIKE 4eM OT -100
10 +900 C
JlaTuiK 51eKTPONPOBOAHMOCTH ¢ ZIAANa30HaMK H3MEPEHNA HE YIKE Yem OT 0 o 200 MrCwm; o1 0
10 2000 MxCwm;, ot 0 10 20000 MxCmt
JlaTukK TeMNeparypel IATHHOBbIH C AUANA30HOM HIMEPEHK HE ke deM oT -30 20 +120C
1Ediposas naGoparopus

2 O XUMHH (yqeull)a‘leciaa) O ST BT
Jlatunk onTHUECKOH MIoTRacTH 525 BM
AKceccyapel:

Kabens USB cocanHuTenbHbIH

Japsanoe yerpoiicrso ¢ kaGenem miniUSB

USB Anantep Bluetooth 4.1 Low Energy

KpaTkoe pyKoBOACTBO 110 3KcnayaTauui Ludposoi nabopatopuy

HaGop sabopaTopHOii OCHACTKH

TparpaMMBEoe ofecneyense

Meroamnyeckue pekoMeHauuH He menee 40 pabor

Hanuuue pycckON3bIYHOTO caiiTa NOMICPIKKH

Hanuvuke BHACOPONTHKOB.

Hudposasa naGoparopus
no gm3iike (yuenuHecxasn)

OBeciieYHBAST BLINOAHEHHE SKCNEPHMENRTOB 110 TeMam Kypca PH3nkh,

Komnnexrauus:

BecnpoBoaHoli MynbTHAATYHK N0 (u3nKe ¢ 6-10 BCTPOSHHBIMH AGTHHKAMH:

L{udpoBoit aaTHUK TEMREPATYPhl ¢ AHANA3OHOM HIMEPEHHA HE YXKE UeM 0T -20 10 120C

1udvposoi AaT4iK AGCOMOTHOrO KABCHHS C AMANAZ0HOM H3MEPEHHA HE YKE HeM OT 0 no 500
klla

JlaTuuK MAraMTHOTO NOJA C AHATA30HOM H3MEPEHHUA HE YIKE HEM OT -80 no 80 MTn

JlaTuiK HANPAKEHUS ¢ QHANA30HAMH H3MEPEHNAS HE YIe YeM OT -2 10 +2 B; o1 -5 no +5 B; ot -10
no+10B:or-1510+i5B

JIaT4HK TOKa He ye ueM oT -1 o+l A

JIaTuiK aKCeSIepPOMETp C NOKA3ATENSMH He McHee veM: /-2 g: +-4 g. +/-8 g

QraenbHble YCTpolicTBa:

USB ocuunnorpad ne menee 2 kanana, +/- 100 B

Axceccyapbl:

Ka6ens USB coeaHHTENbHbIH

3apsaHoe yerpoiicTso ¢ kaGenem miniUSB

USB Anantep Bluetooth 4.1 Low Energy

KoHCTPYKTOP ANA NPOBEACKUSA SKCHEPHMEHTOR

KpaTkoe pykOBOACTSO 110 IKCIyaTauuy LHGpoesi iabopartopin

TMporpaMMHOE 00ECnEHEHHE,

MeTozuueckue pexomenzauu# (40 pador)

HanutuHe pycckoOss4HOro caiita nojaepxxm

Hanuuue BHECOPOIHKOB.

KomnuloTepaoe o60pyloBaHue

®opm-QakTop: HOYTOYK;

MecTkan, HEOTKMIOUAEMAN KNABHATYDA: HANHYHE,

Pycckas packajika KNaBuaTypbl: HAHYHE,

JluaroHans akpada: ue Mexiee 15,6 noiiMoB;




Paspelnetne sxpaya; ve mexee 1920 x 1080 nuxceneif;

KomuuecTso saep npoueccopa; He MeHee 4;

KomivecTBO NOTOKOB; HE McHee §;

Basonas TakToBas YacToTa npoueccopa; He mexee 1 Iy,

MaxcnManbHan TAKTOBAA Y4CTOTA npoueccopa; He menee 2,5 [T

Kaw-namare npoueccopa: se mexee 6 Moaiit;

OfBeM YCTaHOBNEHHOR oneparyeHol maMaATH: He Menee 8 ['OaliT,

O6beM NoAnepKHBAEMOlE ONEPATHBHON TaMsITH (AN BO3MOKHOCTH PACLUHpEHHA). HE MeHee 24
T"'Gaiir;,

Q6bem Hakonutens SSD: ne meree 240 [Gaiit,

4 Hoytdyk Bpems aBTOHOMHOH pafoTh OT Gartapen: He Metiee § 4acos; 2
Bec HOYTOYKA ¢ YCTAHOB/EKHBIM aKKyMynsTopom: He Gonee 1,8 xry
Buewnuli untepdetic USB cranaapra He mixe 3.0: He mMenee Tpex cBOGOAHBIX;
Brewnuii uutepdeiic LAN (Mcnons3oBaHHe NEPEeXOAHUKOB HE NpeayCMOTPEHO): HANHYHE,
Hamuune Moznyneii i HHTepdelicos (MCONE30BAHHE IEPEXOAHHKOB HE npesycMoTpeno): VGA,
HDMI,;
Becnposozuas ¢aass Wi-Fi: nammune ¢ noanepikod crannapta IEEE 802.1 In MK COBpPEMEHHEE;
Web-kamepa: Hanuuie,
Mannnynstop "Melilb": HANBYHKE,
TIpenycTaHOBNEHHASA ONEPALIIOHHAA CHETeMA C rPadtHeckHM NOMb30BATEIbCKHM nntepdeicom,
ofiecnieunBalowas paGoTy pacnpocTPaHeHHEIX 06PasOBATENbHBIX H 05INECHCTEMHbBIX
OPHAOMKEHRAI:
HaIH4YHE.
Tun ycrpoiicrea: MOV (dyskumU neyary, KONWPQBaHUs, CKAaHHpOBanna);
Dopmar Gymaru: He MeHee Ad,

5 M®Y (npuuTep, ckanep, |llBerHocTs: YepHO-Genbiii;

’ KOTMp) TeXHOonoris neyar: asepHas

MakcHmapHOE paspellielike nevarn: He medee 1200 x 1200 Touek;

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

EcrecTBeHHO-HAY4Ha HANPABNEHHOCTD

[udposas naGopaTopHs
L. no Guonorun
(yueHuueckasn)

OBecneunBacT BHMONHEHRE aGOPATOPHENX paboT Ha YpoKax no GHONOTHH & OCHOBHOM WIKOJE ¥
MPOEKTHO-KCCTIENOBATENbCKOH JEATENBHOCTH YHANXCS,

Komnsnexranus: BCCH]JOBOHHOﬁ MYNETHAATYHK NO 6uonornu ¢ 6-10 BCTPOCHHBIMH AATHHKAMA:

JaTung BIKHOCTY ¢ mianasoHoM u3Mepenns 0...100%

JlaTayk OCBEIEHHOCTH ¢ AHATIA30HOM H3MEDEHHSA HE YHE YeM OT 0 no 180000 ax

Jatunk pH ¢ AuanazoroM H3MepeHus He yice uem ot Q no 14 pH

JlaTHHK TEMNEPaTYpH! ¢ KHANA30HOM H3MEPEHHS HE YKE YEM OT -20 1o +140 C

JlaT4nK SMEKTPONPOBOIUMOCTH C AWANA3I0HAMA H3MEPERHS He yike 4eM oT 0 1o 200 mxCwm; 0T 0
110 2000 mxCu; ot 0 10 20000 MxCwm

JlaTuik TeMaeparypsl OKpy>kaloweif cpeaib! ¢ AHana3eHOM H3MEPEHHA HE YKe eMm OT -20 no +40

AKceccyapsl:

Kabens USB coetyHUTENBHEIH

3apsauoe yeTpoHcTBO ¢ Kabenem miniUSB

USB Anantep Bluetooth 4.1 Low Energy

KpaTkoe pykOBOACTBO N0 IKCIUTyaTaliH un(pposol nagopatopik

[Tudiposas BHACOKAMEPA C METAIIMHECKHM IITATHBOM, PASPELIEHHE HE MEHEE 0,3 Mnuxe

TIporpamMMHoe obecneueHye

Meronuueckie pexoMenaamvu ve mesee 30 pabor

‘Ynakoska

Haniuse pyCCKOs3bIYHOTO cailTa NOAIEPKH, HAMUYHE BHACOPOIHKOB.

Lindporas naboparopus
N0 XUMHH (YUeHHYECKAA)

(OBecneunBacT BoINOAHEHHE JAGOPaTOpHBIX PaloT BO XHMHK HA YPOKaX B OCHOBHOH 1IKONE H
POEKTHO-HCCISAOBATENECKOH ACATEABHOCTH YHAIHXCA,

Komnnekramus:

ECCHDOBO}IHOﬁ MYNBTHAATYNHK N0 XHMHH € 4-Msl BCTPOGHHBIMU BATHHKAMH!

Haruisk pH ¢ 7manasoBoM HaMepenus we yie yen ot 0 1o 14 pH

JlaTunk BoICOKON TeMNepaTypLI (TEpMONAPHBII) C AHANa30HOM H3MEPEHHA HE YiKe HeM OT -100
120 +900 C

JlaTuHK 31€KTPONPOBOAMMOCTH C AHANAZOHAMH U3MEPEHHA HE YIKC HeM OT 0 o 200 MxCw; o1 0
10 2000 mxCum; or 0 210 20000 MXCMm

JlaTuHK TEMAEPATYPE! IUIATHHOBLIA ¢ AMANA30HOM H3MEPEHHA HE YaE 4eEM OT 3000 +120C

OTaenbHbIE JATYHKH,

JIaTHHK OOTHYECKOH DJIOTHOCTH 525 AM

Akceccyapbl:

Ka6enb USB coenuuuTENbHbIH

3apsnHoe yeTpoiicTso ¢ kabenem miniUSB

USB Anantep Bluetooth 4.1 Low Energy

Kparkoe pyKOBOACTEO NO IKCOYATALMH UHPPOBOH naoparopun

Ha6op naGoparophoii 0CHACTKH

TporpamMmHoe ofecneueHue




Meroanueckue pekoMeraaly He mexee 40 paGot

Hanuyne pycCKOASHIMEOO CaiiTa NOANEPIKKH

Hannune BuacopONuKOB.

Hadporas naGoparopus
no ¢uzkKe (yHcHHUECKAS)

(OfecneynBacT BIMONHEHHE JKCIEPHMERTOB 110 TeMaM Kypca QuzHKH.

Kommaekrauus:

BecnpoRoAHO MYAETHAATUHK NO (usike ¢ 6-10 BCTPOERHBIMH JATYHKAMH;

Ll¢poBoii AATHKK TEMOEPATYPH! € AHANIAZ0KOM M3MEPEHUA HE Yie 9eM oT -20 10 120 C

Lindpoboii aaTunK aGCONOTHOTO MABNEHNS ¢ AHANIA30HOM H3MEpEHHS He Yxie uem oT 0 1o 500
klla

JlaTuiK MarHUTHOTO [IOJ15 C AMANa30HOM H3MEPERKA He ke ueM ot -80 10 80 mMTx

JIaTHHK HANPANCHNA C AHANA30HAMM HIMEPEHIA HE YA ueM ot -2 a0 +2 B; ot -5 10 +5 B oT -10
ao+10B;or-1500+15B

JaTumi ToKa Ue yoke ueM oT-1 no +1 A

JlaTuix aKCENepoMETp ¢ MOKA3aTeNsMI He Menee vem: +/- 2 g, +/- 4 g; +/- 8g

Oraensible yerpolicTea:

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

AKCeccyapsl;

KaGens JSB cocAMHUTENLHbIH

Japsgnoe YeTpolicTso ¢ kaGenem miniUSB

UUSB Anantep Bluetooth 4.1 Low Energy

KoHCTpYKTOP A5 [IPOBEACHIS SKCIIEPHMEHTOR

Kparkoe pykoBoacTBO 110 dxciutyaTauuu udposoit naGoparopuu

TporpamMmHoe ofecnedenne

MeTtonuueckue pexkomeraaund (40 pador)

Hanuune pyccKkos3bIMHOr0 calita noANnepKKH

Hanusue BrgeOponiKkoB.

Uudposas naGoparopus
no gu3nonoran
(npodunbHbIil YPOBEHE)

OBecneUnBaeT NPOBEACHNE HCCEAOBARKSA N0 QYHKUHOHMPOBAHHIO HENOBEHECKOrO OpraHi3Ma.
Kommnekrauus: Becnposoanoil MynsTHAGTYRK 10 PH3UONOrHK ¢ 5-10 BCTPOCHHEIMH AATHHKAMU:
Jatuni aprepuansuoro aasnetus (0...250 mMu pr. cT.)

JlaTunx nylibca ¢ SHANA30HOM H3mMepeHns He ye veM ot 30 o 200 YA/MIHHE

JTaTusK TEMOEPATYPs TENa ¢ ANANA30HOM H3MEPEHHA He YIKE YeM OT +25 1o +40 C

JIATUMK 4ACTOTH! AbIXAHHS C HANIA30HOM H3MEPEHHS He e Hem ot 0 1o 100 miknos/MuH

Jaruuk yokopehHs ¢ noxasatensmu +-2 g +-4 g, +/-8 g

OThenbHbie ycTpoiicTsa:

Haruux QKT ¢ auanasoHoM HaMepeHus He yke vem ot -300 1o +300 MB)

Jatunk pH ¢ Auana3oHOM H3MEPEHNHS HE YIKe 9eM OT 0 no 14 pH

JlaTyuk cCHAOMED C AHANA30HOM HIMEPEHHS HE YIKe HEM OT -40 no 40 H

JlaT4uK OCBEILUEHHOCTH C NHANA30HOM H3MEPEHHS He YKE HeM OT 0 no 180000 nk

Axceccyapbl:

Ka6ens USB coeanuuTensH bl

3apsianoe yeTpolcTso ¢ xabenem miniUSE

USB Anantep Bluetooth 4.1 Low Energy

KOHCTPYKTOp A1l IPOBEACHHS 3KCMEPHMEHTOB

KpaTioe pyKOBOACTBO N0 3KCTNyaTauny undposoii naboparopui

IIporpaMMHOg ofecneveHue

Meroamueckue pexomenauun He mesee 20 pabor

Hanunuue pycCKOS3bIMHOTO caiiTa NOAIEPIKKY

Hanpvie BHACOPONKKOB,

Undposas naGopatopus
MO IKOAOrHM

O6ecneunsacT NPOBEAEHHE YUEGHOTO IKOAOTHHECKOTO MOHNTOPHHIA HHCTPYMEHTANILHBIMIL
meTonamu. HaBop NpHMeHAETCA NpH H3yMeHUH IKONOTHH, GHONOrHH, XUMuH, TeOrpadui 1
NPUPOACBERSHHA, A TAKHKE AN HEANBHAYATbHBIX HCCIIEAOBAHHA H IPOCKTHOH AEATENEHOCTH
HIKONBHHKOB.

Komnnexrauns: Becnpopoanoil MybTHAATUHK 110 IKONOTH4ECKOMY MOHHTOPHHTY C 810
BCTPOCHHBIMY JIaTHUKAMH:

JlaTYBK HUTpAT-HOHOB

JaTusk xA0pHA-HOHOB

Hatyux pH ¢ ananasoHoM U3MEpeHUA He yike yem ot 0 1o 14 pH

JlaTuuk BAKHOCTH C ANANA30HOM HaMepenus 0...100%

JlaTYHK OCBELIEHHOCTH ¢ RHANA30HOM U3MEPEHUS HE YIKE HEM OF 0 no 180000 nk

JlaTyux TEMNEPaTyph! ¢ AMANA30HOM H3MEPEHUS HE YIKE YEM OT 2070 +140C

JlaTHUK SREKTPONPOBOAHMOCTH C AUANA30HAMH H3MEDEHHs He Yike ueM ot 0 1o 200 MxCw; o1 0
20 2000 mMxCu; ot 0 g0 20000 MxCwm

JlaTuMK TEMOEPaTYPHI OKPYXaloIeH CPEeis! ¢ IHANA30HOM HIMEPEHHA HE YIKe HEM OT -20 no +50
C

QrAeneHbIE SATUHKH:

Jatuuk 3ByKa ¢ hyHKIMEH HHTETPHPOBAHNS C IHANAI0HOM H3MEPEHHS YACTOT HE MEHEe YeM OT
50 'y ao 8 [,

JiaT4HK BAGKHOCTH NMOYBHI C AHAMA30HOM HIMEPEHHA He yixe YeM ot 0 fo 50%

JlaTunK KHCROPOAA ¢ AHANA30HoM u3Mepenus ot 0 ao 100%

Jaruiik onTRYeCKo# WIOTHOCTH 525 HM

Jatunk ofgrugeckoii nnoTHocTH 470 kM

JlaTank TYPOHARMETP C ANANasoHOM H3MEpeHHs He yxe sem oF 0 1o 200 NTU

JlaTusx OKMCH YIIEPOJA C JHANA30HOM H3MEPEHHH HE YIke qeM OT 0 no 1000 ppm




Akceccyaphbl:

Kabens USB coenuHuTenbHbll (2 iy}

3apsmsioe yeTpoiictso ¢ kaGenem miniUSB

USB Anantep Bluetcoth 4.1 Low Energy

CTepXeHb [N1S 3aKPEICHHS AATYUKOB B IUTATHBE

Kparkoe pykOBOACTBO MO IKCIUTYATALHH KHQPOBOt naGopaTopun

TlporpaMmHoe obecneveHne

MeroHueckse pexoMesiaunk He Mexee 20 pafor

Ynakoska

Hanuuie pycCKOs3bMHOIO caiiTa noAIepKKy, HATHYHe BHIEODOINKOR,

Miukpockon uudposoit

Tun Makpockona: GHOIOrHYeCKi

Hacanka MHKpocKona: MOHOKYIApHas

Hasunauenie: jabopaTopHetii

Meroa HcenenoBanus: CBETAOE NoJe

Marepuan onTHKH: ONTHYECKOE CTEKAD

Yeenuuense MuKpockona, kpar: 64 - 1280

Orynapsi: WF16x

Q6nekTuBsb!: 4%, 10x, 40xs (moaNPY:KRHEHHDLH)

PesonpeepHan roJoBKa: Ha 3 o0BEKTHBA

THI NONCBETKH: 3ePKANO HIIH CBETOAMOR

PacnonoKeHNE NOACBETKH: BEPXHAS B HMKHAA

Marepuan Kopnyca: MeTain

[IpeamerHsiii cronuk, mMm: 30

Herounnk nuranng: 220 B/S0 'y

Ywignno mMeranukceneit: |1

Habop OI'D no xumuy

B naBSop sxoaqT secsl naboparopHble 3nekTporueie 200 r, cnuproska naboparopHas, BOpOHKA
KOKHMeCKas, Nanodka Crexnannas, npodupka [TX-14 (10 wryk), cTakan BHCOKHH ¢ HOCHKOM BH-
50 ¢ MeTkO# {2 LITYKK), UMHHAP H3MEpHTENbRbl 2-50-2 (CTEIIARNGIR, ¢ npuTepToi KpBILIKOH),
wraTie ARs npobupok Ha 10 reesn, 3axuyv MpoBupoUHLIH, NaTeNb-NOMETKA (3 wryky), naGop
(hraKOHOB JTA XpaHeH:s PACTBOPOB M PeakTHBOB (06beM fraxoHa 100 Mn - 5 koMNAEKTOB 0 &
wryk, 06beM gnaxona 30 ma - 10 KOMIIEKTOB N0 6 WTYK), WHIHHAD M3MEPHTENBHEIH ¢ HOCHKOM
1500 (2 wrrykm), crakan Beicoknii S00 mMn (3 wrykn), Hafop epiefi U1 MbITbA NOCYARI (epw gns
MBIT% POGHPOK - 3 LUTYKY, epLll ANA MbIThA KONG - 3 WTYKH), Xanar Genbii x/6 (2 wrykn),
NepuaTKi pesHHOBHIE XUMHHECKHE CTORKME (2 WITyKH), O4KH JALIMTHBIE, DUABTPbI Gymavibie
(100 wrryk), ropiovee ans cnuprosox (0,33 n).

B cactas HaGOp BXOLAT PEAKTHBS!: AMOMHARHY, XKeneso, CoNIHas KHCAOTa, METHAOPAMK,
denondrancun, ammuak, NEPOKCHA BOIOPOAA, HHTpar cepebpa n Apyrue; B 00LWeH CIORHOCTH -
44 paAnMYHbIX BELICCTR, HCMIONB3YEMBIX LI COCTABAEHHS KOMINIEKTOR PEAKTHEOB NIPH
TPOBCAEHUH IKIAMEHALMOHHEIX IKCTIEPUMEHTOR 10 KYPCY LUKONBHOH XHMIH.

B cocras BXOAAT:

Cencop Tun 1 He Menee 1 ., ofecneyuBaeT BO3MOXKHOCTS PEFHCTPALIUY CrrHana
37EKTPHYECKOI 2KTHBHOCTH Mbluu (aneKTpoMuorpaMmel, IMT).

Perucrpaunsa A0/IKHA OCYWCCTBAAETC HEHHBA3SHBHO, CYXMMIM SNCKTPOOAMHE.

B03MOSKHOCTBEO KPENIEHHA K PYKE YENOBEKa, YTO A0/KHG AABATb BO3MOXKHOCTD PErHCTPUPOBATH
JNEKTPHUECKYIO AKTHBHOCTH MSILILIBL B OBNACTH, HAZ KOTOpOH pacnionaraeTcs kpenuienye. [pu
HATPSKEHHN MBILIUb AOMKHA ObITh 0GECTIEEHa BO3MOKHOCTD HAGIONEHHA MYHOCTH CHIHATA
(T.e. npucytersne OMI), npu paccnaleuiy MBILIL] - €¢ OTCYTCTBHE.

Cenicop Tun 2 ve Menee | 10T, 006eCReHHBACT BOSMMKHOCTL PETHCTPALHH CHIHANA
doTonnerusmorpammbl (PIII) onTHHECKUM TYTEM, 32 CHET UIMEHEHH] OTPAKEHHOTO OT
KPOBEHOCHSIX COCYIOB CBeTa, 05beM KOTOPHIX H3MEHSETCA NOA BO3AeHicTBHEM NYNLCOBOH BOHAL.
Cencop Jones G5ITh 0GECTEUeH BOSMOKHOCTEIO KPETUIERHA K NOAYLIEHKE NaNbUa YeNoBeKa.

Cencop Tin 3 ne menee 1 10T, ofecre4HBaeT BO3MOXKHOCTB: PErUCTPallHH CHIHana
snexrpokapanorpamMmbl (JKT) He HHBA3NBHEBIM CROCOTOM,

perucrpawy 1, 1T n 11 oTeencnuit; MOAXNOYSHNA JTEKTPOAOB K CCHCODY C MOMOLILIO
COERMHNTENbHBIX NPOBOAOB, 0bopyacsaunbix TouchProof passemamy.

Cencop Tun 4 He Menee 1 wT. obecnedHBaeT BO3MOKHOCTD: PErHCTPAUHH CHIHaNa KOXKHO-
ranbeatpueckoii peaxuui (KI'P), peructparus KOTOPOre OCYLICCTBISCTCA Ha NOCTOAHHOM TOKE,
NORKMIOUEHHS K Te/y YENOBEKa ¢ NOMOLIBIO CYXHX SMEKTPOAOB, NORKAIOUCHHE KOTOPBIX K
ceHCOpY ocylecTeaseTed ¢ nomouibie TouchProof pastemos.

Cencop Tun 5 He MeHee 1 wr., ofecnevuBaeT BO3MOKHOCTS! PEriCTpallui chryana
3MeKTpUYECKOil akTHBILOCTH Mo3ra (O30T ¢ MOMOLLIBI0 CYXHX HEHHBAINBHEIX JNCKTPOLOE,
PErHCTpALHH FNEKTPUHECKOH AKTHBHOCTH PAsHBIX 2106l MO3ra; NOAKIIOYEHNAA JCKTPOAOS K
CEHCOPY & NOMOLIBIO COSAHHHTEIBHEIX NPOBONOB, OGOPYLOBAHHBIX TouchProof pasvemamu;
22KPETUICHHA 3NEKTPOAOB HA NOBEPXHOCTH T0NOBBI.

Cencop Tun 6 He Menee | WT., 06eCNeMBACT BO3MONHOCTE; PETHCTPALKK CHIHAA Koncbanus

rpyanoli knetki (Cencop AbIXaHHA), ONPSACIEHHA 4acTOThI ABIXAHHS.




YueOHas naGopaTopis no
HefipoTexXHONOTHH

YerpoiteTno ana cGopa BRHARX OT CEHCOPOB M Mepe/iady Ha NePCOHANBHBI KOMIBIOTED
ofiecnedBEaeT BO3MOMKHOCTE cOOpa JARHEIX OT NOMKIIOYEHHEX K HEMY CCHCOPOB H OTIPABKY
noemydeHnEX ganusx na IIK. Toaxmoyeane weHTpanbHore moxynd k ITIK ¢ nomousio USB-
kabens. IleHTpanbHbii MOAYND LIMEET He MEHEE | 1ET,; FAnbBAHHYECKYIO H3OMALHIG OT TIK.

L{eHTpansHsiii MOAYTh 00ecneuHaaeT BOSMOXHOCTE OIHOBPEMEHHOTO TIOAKMOYEHNA BILTOTH 10 4
ceHeopoB, Kaseeti 12 sxonos IleRTpanbloTo MOJTYNsA HMEST FalbBaHIMEeCKYI0 HIOMMINO
{ofeceucHye MEKKakanbHoIl ransparnyeckol nsonsuun). loaxmovenne ceHCOPOB Kk
LlenTpansaomy MOAYIIC OCYILIECTBIASTCA ¢ NOMOLIGKY CNEHAN3IPOBAHHEIX PA3EEMOD THTEA
LEMOQ, ofecneunBaioliax NpaBIIEHOCTE IOAKIIOUEHNA PASheMa If CHAXKAIIX PHCK
CIy4alHOTO KACAKHS PA3HEMOB TOKOIPOBOALILTK 9acTell, a TaKike 00ecneHBAIONMX 3aLUTY OT
HECAHKIHOHHPOBAHHOTC IOAKTIOUEKIA K POH3BOBHEIM YCTPOHCTEAM,

Mozayns "Knonka" e metee 1 1IT., 0GeCHeMHEACT BOSMOKHOCTS: PAIMETKI PETICTPHPYEMEIX
GHTHAJIOB H OTMEYATE HE MEHE® 3-X PasiH1HBIX KATETOPHH COCTOSHILH,

VerpoHeTro, BROAsLIEE B COCTAB TAG0PATOPHI, TOMKHC OGECHeYHRATE BOSMMKHOCTE
PETHCTPALMI GPTEPHAaNBHON AABIEHILL

Tlporpavmuoe obecnederne {nance - [10). JomxHO 06eCneyNBaTh BU3YaIHIANHIO K ofipaGaTiy
PEerHCTPHPYEMBIX CHIHANOB,

TRABHOE OKHE TPOrPAMME! AOMIKHO COCTONTE H3 BRIANOK, KaXIad 13 KOTOPEIX COACMKAT Hagop
rpadukoB, HeoOXOoRMMED N7 oToGpaKesus TpeGyemoli nmdopMatmiL,

JomxHa HMeTReA BRNaLKa ENA 0JJHOBPEMEHHOrG IpacMoTpa CHTHAaNA CO BCEX CEHCOPOB,
ONHOBPEMEHHO TOAKMIOYEHHBLX K IenTpanEHOMY MOAYII0.

D70 0GECNEYHBAET BORMOKHOCTS MHOTOKAHAIEHOTO (Tesnrpaditeckoro) pesiima paboTsl
YCTpOiicTRa,

TaKsie KOKHEL HMETECA RRIATKH TS BH3YAIH3ALUHE CUTHATOS OT cencopos 3MT, @I, OKT,
KI'P, 53T, ceHoopa NBIXaHNA, KHOIKH; & TakKe NPORIBOAKEIX rpadkes, Ha KOTOPBIX
BH3VAT3HPYIOTCA COeUHGUMHELE 1A TOTO K HHOTO CHIHAIA BEMIMIHEL

1O xoyoKHO IABATE BOIMOMHOCTS BU3YANH3AIIN 1 60paboTKH PEriHCTpURYeMEIX COrHATIOR, &
HAMEHHO:

- OMT™ BHAYANH3AIIA CHIHAIA, CIEKTP CATHANS, eMIUINTYAUEH TpIrTep

- (OTI: Bu3yaTH3allil CHTHANE, CIEKTPa CliCHana, TaxorpamMmMel, rpapykr Tynsca

- OKT: BR3yamM3aLsis CHTHANA, TAXOrpamMMEl, Tpadiik MyInea

- KI'P: pusyannzalys ciraana

- B3T"; BR3yANHALEIE CHTHATA, CTIEKTD CHTHENE, AMITHTYIR anbda-pHTMa, aMIANTY/R GeTa-
PHTMA.

- CeHeop ARXABHSL: BH3YAIHIAUMA CHIHANA,

- Knonxa: BH3YAIN3AUHA CUTHANA pajMeTKIl

TTO AGKHO HMETE BOMOKHOCTE KACTOMI3ALIN U HAcTpodikm [1O ana adibexTizHOTO
oToBpmrean: rpadukos: HACTPOIiKE 1EbeTa, BRG0P MApaMerpos JUTT aRanisa, BHIOOD
oToGpaskaeMEIX rpadukos, MacmraGupesanie rpadukon, [10 AGILKHO HMETH BO3MOIKHOCTR
3AMHCH H BOCTIPOM3BEAEHHA PETHCTPHPYEMBIX CHTHANOB,

Bo3MOKHOCTS HACTPOIKH MapaMeTpos quISTRALHY CHIHATA ¢ IOMOLLEIO (PIIBTPE HIGRHUX
YACTOT, (PHIBTPA BLICOKIX YACTOT, TONOCOBOrO (IIISTPA, PEHEKTOPHOTO JHUILT]A.

C nensio yaofeTsa aHamsa CUIHANA, OTKHA HMETHCA BOIMOIKAOCTS 3AMICH PErHETPHPYEMEIX
enrkanos B (aitn, ¢ HOCAEAYIOLEe! BOIMONHOCTEIO 1K TIOCAEEYIOLIEr BOCIPONIBEACHIA B
ransoM TIO (AMETHPYA PETHCTPALIKD CHTHENE B PEKIME PEANEHOTG BPEMEHIL).

B cocrane: METORIYECKHE MATEPHATE! LIS YHITENA H 00y4alOLINXCH, OMICaHNe NIORKMIOTCHIA
CEHCOPOB NAfoPATOPHI, HECTPYKIMI N0 HeneTb3oanmo 110, omicanie 1a00PaTOPHBIX H
NMPAKTHIECKHX PaBoT, KOTOPOE B TOM MHC/E COTEPIKAT NPE3eHTANMOHHBIE MATEPUANEL.

Vnaxopra/xopofka maGoparopii LoNKHa ofecnenisats yRoOHOE XPAaHCHNE 1 CORCPIKATh
MOACKAZKH /1A PACTICIIOEHHSA CEHCOpaB H yeipoiicTs naboparopuu nus yE0GHOMO
HCIONSIOBARHS FREM0ONaBaTeAMN i 00y AIOTHHMICA.

TexHONOrHYECKAT HANPaBIEeHHOCTh

OfpasoraTennHeli
KOHCTPYKTOP JUiA

2. fpaKTHky OROYHOrG
IPOTPAMMHEpOBAHHA ¢
KOMIICKTOM AATHHKOD

PoBOTOTeXRIMECKITT HAGOP NpeIHARHATEH ANA H3Y4ERHT 0cHOR poboToTexHAKN, AeTancli, y3nos
H MEXAHIIMOB, HEOOXOANMETX I8 CO3LAHNA POBOTOTEXHIRYECKAX YCTPOHCTB,

Hafop npeacTasiaeT cofioli KOMIIEKT CTPYKTYPHEIX JEMEHTOR, COSANHHTEBHELL ANEMEHTOR i
SNEKTPOTEXHHHYECKIX KOMIIOHEHTOR,

Ha6op nossoaseT cofupars (1 NpOrpaMMHPORATS COGHPAEMELS MOZISITH), 13 ATEMEHTOB
BXOIANUMX B 810 COCTAS, MOIEAN MEXATPOHHEIX H POGOTOTEXHHYECKIX YCTPOHCTE ¢
ABTOMATHINPOBAHHBIM YIDABIEHHEM, B TOM WHCNS HA KONECHOM X0, 4 TaK e KOHCTPYKIIHi,
OCHOBAHHBIX HA HCTIONE30BAHNE TEpenat (B TOM YNCHe YePBAYHEIX i 3yGUATHX), A TaK He
PBIYATOB.

cReTONMOAHEIH MaTpayHEi guenneii ¢ Genoll ToACEeTKOIT Ha KOHTPOJIEDS

KonnyecTEO MTOPTOB BROEA/BHBOJIA HA KOHTPOJIIEDE HE Menee 6

KonivecTe0 KHONOK He Menee 4

OB Lee KOAUNECTEO SNEMERTOR: e Meaee 520 mT., B TOM YHCNE:

1) IporpaMMEpyenslii GAOK YNpaBNeRNs, KOTOPEI MOKeT paboTars ABTOHOMHO I B TIOTOKOBOM
PeKIME;

2} cepBOMOTOPEL




3) naruK clIsL

4) naryliK paccICAHHA

5% paTunk upeTa

6) SKKyMyNAaTOpHas Oarapes

7) ILIaCTHKORBIE GTPYICTYPREIE IAEMEHTET, BKTIOYan Mep(opIpOnaHnbIE 3NeMEHTE! DAikH,
KyOuUKIL, 0CH H BaNEl, COBNUHHTENBHEIC 3EMERTS! K 0CAM, LUECTEPHY, TPEAHA3HANEHHELE 111
CO3MANHS HEPBAYHBIX M 3y0UaThIX Uepea, COSHHUTENEHEIS H RPENEKHEIC JNCMEHTEL,

7) TIporpammeoe ofiecnedenne, HCIOIB3YEMOe 71 NPOrpavMMBpOBatIT cOGHPaeMBX
pofioToTexHMecKknX Moeneil & yerpoiicTs, ROCTYIHO AR CXATHBANES B3 CETH Hurepxer

10.

(OB pasoeatensHEi nabop
No MeXaHiKe,
MOXaTDOHIKE U
PpobOTOTEXHITKE

KoMInnexT ans #3y4eHna 0CHOB 2MEKTPOHIKI 1 ponorexmixu

Habop aoswieH GHITH NPEAHASHAYEH [UIA TIPOREACHHA YIEOHBIX 3aRATHI [0 ANEKTPORIKE H
CXEMOTEXHUKE © LIgiIbIo H3YHeHNS naubonee pacIpoCTPEHEHHACI sneMerTHOI Gazbl,
NpHMEHACMOI 771 HHKEHEPHO-TEXTRYECKOTO TBOPYECTEA YHaIiIXes H pa3patoTk YUeGHEX
Moneneli poborop. Hafop AomikeH TOIBONATE YIALINMCA Ha APAKTHRKE 0CBONTE OCHOBHEIC
TEXHONIOFHI NPOEKTHPOBARTER POBOTOTEXHIMEOKHX KOMIISKCOB Ha IPHMEpe yaeGREIX MoneneH
POGOTOR, & TAKNE HIYMATH OCHOBHBIE TEXHIMECKHE PEIIGHRR B oB/acTH KHOepHETHHECIHX 1
BCTPAHBACMBIX CHETEM,

B cocian KOMIREKTA A0MKEH BXOIKTh HAG0D KOHCTPYKTUBHETX 3MEMEHTOB Jls cOOpKH MakeTa
MBHENYRANMOHEOr0 PoGoTa, KOMINIEKT METALIHHECKIIX KOHCIPYKTHERBIX SNEMEHTOB ANA cHopKIt
MakeTa MoBHNEROTO pedoTa H T

B coCTaB KOMIUTEKTa BXOOHT HAGOP 3MCKTPOHHEIX KOMNOKEHTOB LA HISYHEHHA OCHOE
SNEKTPOHMKI i CXEMOTEXHIEKIL, & TAKIKE KOMIUIEKT (PHBOACE 1 JIRTUHKOE PA3HMHOTO THIA AA
paspaboTKH PODOTOTEXHHHECKHX KOMINEKCOB,

B coCTan KOMIJIEKTA ACMKHO BXOMTE. MOTODS! € SHKONEPOM - He Metee 2 T, CepRonpisoa
BOMBIIOT - He MEHEe ¢ IUT, CePBONPHBO MANBIH - He MeHee 2 IUT, HE(PAKPACHBIH JNATHIK - He
MEHES 3 ST, YABTPA3BYKOBOH AATIHK - He MEHEe 3 INT, JATYHK TEMIEPATYPE! - HE MCHES 1w,
JATHHK OCHLIEHKOCTH ~ te Menee 1 1T, HaBop MMEKTPOHHEIX KOMAOHEHTOB (PeneTopsl,
KOHJIEHCATOPE!, CBETOINO/S! PAIMITHONO HOMIIHANR), KOMILIEKT NPOBONOB I GeciacHHore
NpOTOTHIRPOBAHHA, IIATa (eCaeUHOT0 IPOTOTHIIPURAHIIA, BKKYMY/LITOP 1 3aPAAHOE
yorpoiicTeo,

B COCTAR KOMILIEKTA AOIKEI BXOANTE TPOrpaMMHpyeMblii KOHTPONNEP, IPOrpaMMupyeMetii B
cpeae Arduino IDE HITH aHanornqHsX cBOGOAHE pacnpoCTPARACMEIX CRenax paspaGoTKIL,
TIporpaMMHpyeMBii KOKTPO/LIEp AORKeH CONANATE TOPTAMI ATLA IOUKITIQHSHIS LHPOBBIX K
aHANOroBEIX yeTpoitets, natepieiicamn TTL, USART, 2C, SPL, Ethemet, Bluetooth mrt WiFi.

B COCTAB KOMILIEKTA TOJHICEH BXOAITE MOZYRE TEXHHYECKOT0 SPeHIA, IpencTasismony coboii
BEICTHTENHHOE YCTPOLCTBO CO BCTPOEHHELM MIKPONPOLECCOPOM (XON-RBO SIep - HE MeHee 4
1T, wacToTa Aapa He Menee 1.2 ITu, ofsen O3Y - He nenee 512 M6, ofbent BCTPOEHHOI narATl
- He MeHee 8 ['6), nurerpiposanoii kKaMepoii (MAKCHMANEHOS PaspelICHNE BIICONOTOKE,
snepenasacMoro no nurepdeticy USB - ne menee 2592 x 1944 &71.) 1 onTiHeckoll cHETEMOH.
MOZyE TEXHHYECKOro 3pEHIs RoNwKeH of/IaaTh COBMECTIMOCTEIO G PAXTHHEINH
TNPOrPaMMEpPYEMEIMH KOHTPOIIEPAMH C MOMOLBI} iHTep(eiicon - TTL, UART, I2C, 8P1,
Ethernet. MoyiTh TeXHUHECKOT0 3PEHHS JONZKEH HMETH BCTPOSHIOE IPOrPaMMHOS ofecreienne
112 OCHOBE OTEPALINeHHOIt ccTeMs! Linux, MO3BOAIOMES OCYTIECTBNATE HACTPOHKY CHCTEMEL
MALLIKEHOTG 0GYMEHHA NAPAMETPOB HelpoHKEIX ceTel 1A O0HapYAEHI obBeKToE, ONpeAICICHIA
HX TIapaMeTpoB 1 manprelielt waeHTHORKALH,

KoMINexT Aonkes 0GeCIeUIBATE BOIMOKHOCTE R3YHESHILL 0CHOB Pa3paioTkH MpOrpaMMHBIX I
anMapaTHEIX KOMIEKCOR HHIKEHEPHELX CHOTEM, PeLueHnli B cdiepe "Hurepuer Bemeii", a Takke
peiuestuii B ofnacti poGOTOTEXANK, HCKYCCTBORHOIe HHTENAEKTA I MALNHHHOIO offyqenns,

Uawr inavanannit wnsafoar il

YueGnpti pofoT-MaHRNyNaT0p NPpeaHasHaseH Al 0CEOEHNA oByAIOIIHMHCS OCHOB
POGOTOTEXHAKIL, A IOATOTOBKH OBYYAIOM{NXCH I BHEAPEHHTO 1t NOCALLYIOLIEMY
HONONE30BAHKI PeOOTGB B IPOMBIIUIEHHOM NPOA3BOACTEE.

KonnuecTBo 0ceii poGoTa MAHANYIATOPA - YETEIPE.

Tlepememene HKCTPYMERTA B POCTPARCTBE 110 TPEM OCAM AGILKHO YN PaBIATECH 1ACORBIMH
nexrazenand. Hanpssenne maTaHNg WIaroBeIX geurareneil ve Goase 12 B.

CeppoABHUraTeNb yersepToil ocn A0IKEH ofecneuiBaTs NOBOPOT HHCTPYMEHTE.

Yo/l IOBOPOTA MAHKTYNATOPA HA OCHOBAHNH BOKPYT BEPTUKANBHOH OCH HE MeHee 180 rpaaycos.

JIna onpeaeNeHns TONMKEHAA MAHITYAATOPA MPU NOBOPOTE BOKPYT BEPTHKANEECE OCH ROIKEH
HCTIONBEOBATECH BHROIEP.

Yro/ NoBopaTa 3IHErD Neya MAHIIYAATOPa He MeHee J0 rpanycos.

YTo/1 IOBOPOTA NepelHero [lea Manrnynsropa e Menee 100 rpagycon.

Jins onpefeerna NoN0KEH 1 3aIHEr0 I NePE/IHETC ISt MAHHIYRATOpa A0/IKCeH
HCNOME30BATECA CHPACKOI. YT0J IOBOPOTA 110 YETBEPTOl OCH HE MEHES 180 rpanycos.

ToMmstcHa G5ITH BOAMOMHDCTS OCHALIEHHS CMEHHEBIMI HaCA/KanI (HATIPIMED, TEp:aTenh
KapaR/aMA b fIOMACTEPa, NPHCOCka ¢ CEPBONBUTATENCM, MCXAHTIHECKO® 3aXBATHOS
YCTPOICTES G COPROABHTATENEM, YCTPOIICTRO 1171 JA3ePHOI [PASHPOBKN Kl yerpoiictso g 3D-

TIEYATH).
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‘llel[Jh"\U\-‘hDUn J"‘lhu‘nblﬂ
POBOT-MAHHIYASTOP C
MOAYTBEBIME CMEHHBIMH
HACALKAMH

JlonsiHa GBITh BOZMOMKHOCTE TOKAUeHNA ACTIONRITSIBHbIX YCIPOcTs (Hanpumep,
TPAHCIOPTEP4, PENICA 1% NIePEMEILe A po5oTa, MyR6Ta YIpasNeHs THIA [KofieTHy, KAMepE!
MAIEHHOIO 30CHILS, ONTHYECKOTO AaTHHKA, MOAYIIA GeCnpoBOIHOIC 10CTYTIA,

Po0oT-MaHunynatop HomikeH 00ecne HBaTs NepeMelieHe HACANKH 8 NPOCTPAHCTRE, AKTHRALHIO
HACANKIH, BO3MOMKHOCTE MOJAYYEHNA CHIHAIOB OT KaMephl H AaTHYHKOB, BOSMOIKHOCTE YIIPABJICHEA
JONCIANTENBHEIMY YeTpoiieTBaMY,

Marepnar kopnyea - amomunii, JiaMerp paGoueit 30l (03 yzeTa HABECHOTO HKCTPYMEHTA I
uerRepToil ocu) He Menee 320 mM. Murepdeiic moprniouenis - USB,

JlomKen MMETs BOIMOKHOCTS ABTOHOMHOH DB.GOTBI H BHCIUEET0 VIOPABJIEHIA.

Vapasasiommit KOETpOIUIEp domxed GEITh COBMECTHM ¢0 cpeacii Ardaino,

VIpapnsronmii KOUTPONIEP COBMECTHM Co CPeaoii nporpaMuMupoBaia Scratch, H SI3ETKOM
nporpasmuposaHis C.

JlonsxeR 0fECTIEUNBATE MOBOPOT IO MEPBLIM TPEM OCAM B 3aAAHHEIT Yroa 1 Ha 3ajanubll yrom,
NOBOPOT N0 YETEEPTON OCK Ha 3a4aHHEIH YTON, ABINKEAIE B KOOPJHHAT: X, Y, Z, nepeMeienie
HA 38/1IAHHOE PACCTOMKIIE 110 KoopaHaTam X, Y, 7, nepenady JauHEIX O TEKYLLEM TION0XKEHIHA
YIJIOB, epeady JIAKHEDK 0 TeKYLIHX KOOPARHATAX HHCTPYMEHTA,

Jomies OApKHBATE IEPEMEIIEHIE B AEKAPTOELIX KOOPAKHATEX W YIVIAX 10BOpOTa Oceil, ¢
387aHHOH CKOPOCTEIO H YCKOPEHHEM,

Tuns! MepeMELIENHI! B AEKAPTOBbEX KOOPHHATAX: ABIDKCHIE [0 TPASKTOPHI, IEHIKEHIE M0
TPAMOtE MEIKEY ABYMA TOMKEMH, NEpEHpBITIBAHIE 113 TOUKI 1 TOUKY (neperoc 063exTa).

O6pazosarensubti Habop
TS 3YHeHHA
MHOTOKOMIOHEHTHEIX
PODOTOTEXHHYECKHX
CHCTEM H
MAHKIYNANHKOHHEIX
pobotos

Q6pasoBaTenEREN KOMIEKT KOTBKEH OBITH NPEIHAHAYSH JIA B3YUSHHT POGOTOTEXHIHECKAX
TeXHOAOTHI, OCHOB HHHOPMALHOHHEIX TEXHONOTHE H TeXHONOrNi POMBIINICHHOH
aBTOMATH3ALIH, & TAK:KE TEXHORCTHIT NPOTOTHNHPOBARES H A/UIHTHBHOTO POI3BOACTBA.

B coctas koMINIEKTA JOHKHO BXOJATE, -

1) MRTennexryansHErl cepBOMOAYIE ¢ HHTGIPHPOBAKHOH cHCTEMOIT YIpas/ienis, T03Ronmomeii
OOBENUHATE CCPBOMOZLYIH JPYF C KPYTOM N[O NOCHEN0BATeNRHOMY unrepeiicy - He Menee § IWIT;

2) PofioToTexirseckiiit KOHTPOMIEP MONYABHOI'O THIA, NpeAcTaBmowyii coBoii ORHOMATHE
MHKPOXOMTIBIOTED ¢ QREPAIMOHHOI cneremoli Linux, ofseuieHnLT ¢ nepudepriinsm
KOHTPOTINEPOM ¢ IOMOLIBIO [IIATH PAcHIpeHAs. PofoToTex uteckiil KOHTPONNep IOMICH
YIOBNETBOPATE TEXHATECKIM XaparTepNeTHKaM: KOM-Be AREP BCTPOBHHOTO MUKPOKCOMIIBIOTERE -
HE MeHee 4, TAKToBax yacToTa Aipa - He Mesee 1,2 I'En, ofsem O3V - ne Menee 512 M6,
nanpune uurepdeiicos - SP, 12C, 128, TTL, UART, PWM, nnpoense i aHanOrosse NOPTH AR
MOJKMIOUEHHS BHEIHUX YCTPoiteTs, a Takke WiFi 1 Bluetooth nna xoMmyREKamEH CO
BHEUIHNMH YCTPOcTaamiL PoGoToTexHHeckl! KOHTPOIIEp A0DKeH 0fecie nBars
BO3MOKKOCTS HPOTPAMMIPOBAHTS ¢ OMOILBIO ¢pefeTa ssrkos C/C+, Python 1 ceobonwo
pacnpocTpassenoft cpefrl Arduino IDE, a Taxke YIPaBREHILL MOENAMI PoJOTOTEXHIYECKIX
CHCTEM € NOMOLLEIO cpensl ROS.

3} BeluHCIRTENEHET MOIYNE €O BCTPOSHHBIM MIKPOKORTPOIUIEPOM - He Menee 1 LT,
BHMHCIHTENBHEET MOIYHE I0MKEH O0MaNaTs BCTPOSHHEIMI 1IKQPOBELME TIOpTaMIL - He MeHee 12
LT H ASANOTORBIMII IOPTAMI - He MeHee 12 T, BerguesurensHErii Moyl noinkeH oinagars
BCTPOEHHBIM MOAY/IeM GecriposeiHoil cessn THNA Bluetooth # WiFi ans cosnasi annapaTHo-
NPOrpaMMIBIX PelUeHAH i "yMHBIK/CMAPT =yCTPOiiers A paspaboTky pemsenuit "Hateprer
Beileif”,

BEIMHCIUTENBHET MOAYIE HONEH 0GIAaTE COBMECTHMOCTEIO ¢ NepH(EPHHREIMH TRATAMH 1711
no;kmoYeHHEA k ceri Ethernet 1 nogxmoMerns BHeLrHel olinoboli HarpyskH.

4) Momyas TeXHRYECKOTO 3pEHI, npeAcTapmsounii codoli yerpoiicrso na Gase
BEHCNTEIEHOTG MHKPOKOHTPOJUIEPA H HHISTPHPOBAHHON Kamepsl, ofecneunBaiowmee
pacno3HABAH e NpocTeiin: H300paeHuli Ha MOLYNe 33 cMeT COOCTBOHHEIX BEMICHHTCIIBHEX
BO3MOMHOCTEI - He MeHee | T,

Momyits TeXHAUESKOT® 3PEHIT AOIKEH 0GCCNEIBATH BOIMOIKHORTE OCYLIECTRIATE HACTPOIIKY
sxcnosnuuy, 6anarca Oenoro, HSV cocrapnaomyx, naomant coHapyrnaeMoit odnacty
n306paKeHns, OKPYIIOCTI o6HapyKIBacMoii 06/1acTlt H30BPAKEHIS, TONDHEHIES
obnapyxiBeeMbrx o0nacreil OTHOCHTENLHO JIPYT ApYyra

Mojtyns TeXHUMECKOTO 3PEANA QMKEH HMETE BeTpoerHele nurepdetictt - SPI, UART, 12C nunn
TTL zna xOMMYHEKALHI APYT ¢ APYTOM HITH BHELIHHMH YCTDOHCTRAMIL

53 Komekt KOHCTPYKTHBKRIX 3AEMEHTOB 113 MeTaa As ¢GOpKH MOJENT MaHITYIATOPOE - He
mesee 1 mT;

6) Komnnext aneMenTon 115 ¢SopKH 8aKyyMHOrO 3AXBaTa - HE Metee | T,

O6pazonaTenbRET POGOTOTEXHIYeCKHIT KOMIIEKT JOKKeR cofepsars Habop GrGnRoTEK
TpexXMepHEIX Monenelt I NPOTOTHIHPOBAHEA MOJeNeil MODURLHEIX i MARHIYIIMOKHEX
PoSOTOR pas3HYHOre THIA. B 6OCTAB KOMIIEKTA IGAHE! BXOIMTE HHCTPYKUNH H METOANUCCKHE
YKA3AHHS 10 PA3padoTe TPEXMEPHBIX MOIeNe MOOHRBHEX POGOTOB, MAHHNYIARHOHHEX
po0OTOB ¢ PASMIMHEIMIL THTIAMH KNHEMATHRH (YIIOBAT KHEMETIK, (F0CKO-TIApaenbHas
KITHEMATHKA, TeNbTa-KHReMarura, SCARA U peuamkHas KnieMarHxa, mnatdopua Croapra 1

T.IL}.




Q6pasoBaTeNeHblH poGOTOTEXHHYECKHH KOMNACKT AOMAEH COASPXATh MHCTPYKLKH 11O
NPOEKTHPOBAHHIG POOOTOB, HHCTPYKLMH W METOMHKH OCYLIECTBIICHHS HHXXEHEPHBIX PAacueToB
NpH NPOEKTHPOBAHUY (PACUETH! HAIPY3KH W MOMEHTOB, PACYET MOLIHOCTH NPHBOAOS, PacyeT
NapaMeTPOB KHHEMATHKH K T.1L}, MBCTPYKLHH N0 pa3paloTke CUCTEM YNPABIEHNUS 1
NPOrpaMMEOro obecneveHus s ynpasneHss poGoTaMy, HHCTPYKLUH B MECTOLMKH 10
pa3paboTke CHCTEM YNPABJICHHSA C JIEMERTAMH HCKYCCTBEHHOTO HUTENNEKTA H MALIHHHOTO
ofyueHHs.

KomnewoTepHoe 06opynoBaHie

Dopm-harrop: HOYTOYK;

JKecTkan, HEOTKIgYASMan KIIABHATYPA: HaltHYHE,,

Pycexas pack/iaaka KNaBHATYPbL: HAIHYHE;

Juarouans axpaxa; He meuee 15,6 1i0liMoB;

Paspeisenne akpasa; He meee 1920 x 1080 nuxceneii,

KonuyecTso saep npoueccopa: He MeHee 4;

Koni4ecTso NOTOKOB: He MeHee §;

Basosad TAKTOBas YACTOTa npoueccopa: He Menee | T,

MaxcuManbHas TaKTORAs 1acToTa npoueccopa: He Menee 2,5 [T,

K3uI-namaTs npoueccopa: He Metee 6 MGaiit;

O61eM YCTaROBIeHHOI onepaTuBHOA namaTy: 1ie menee § ['GaiiT;

O6BEM MOLEPIKHBASMOIT OTIEPATHBHOM NaMaTH (117 BOMONKKOCTH pactuupenis): e menee 24
T'Gaiit;

O61em Hakonutens SSD: ne menee 240 IMGaiit; 1 |
Bpems apTonoMHOM paoTsl 0T Garapen: He MeHee 6 4acos;

Bec HOYTOYka ¢ YCTAHOBIEHHbIM aKKyMYIATOpOM: He Gonee 1,8 kI

Buewnnii uurepdeiic USB cranaapta ne Huxke 3.0: He MeHee Tpex cBoGOHLIX;

13.  |HoyrGyx

Brewnuii unrepdeiic LAN (4Cnonb308aHie NEPEXOAHHKOB HE TPEAYCMOTPEHD): HANHYHE,

Hanuuue moryneii n nhtepdeHcoB (HCNONL30BAKAE NEPEXOAHHKOB HE npenycmorpedo):. VGA,
HDMI,

Becnposonnas cassn Wi-Fi: namuune ¢ noagepxkolt cranaapra IEEE 802.11n nin cobpemeniiee;

Web-kaMepa: HAnnuKe,

Mauunynsarop "MbIle": HanHuHe,

TIpeAyCTAHOR/EHHAR ONIEPALHOHHAA CHCTEMA C rPadiHecKHM NONE30BATENbCKHM HHTEP(EHCOM,
oBecneynpalolas paboTy pacnipOCTPAHEHHBIX OGPA3OBATENBHELX 1 OBLUECHCTEMHDIX
TMPHIOKEHUI; HanHuLe.

THI KOPIyCa: METa,
BO3MOYKHOCTE GE30TACHOTO JAMHIIEHHOTO 3aMKOM XpaHeHHa HOYTOYKOB: HANHYHE;

BO3MOSKHOCTD 3apAAKH !{OyT6y1(OB: HalTH4YHEe, NOAACPKKa HO)’TGyKOB H3 KOMIJICKTE MOCTABKH,

nanuune poyrepa Wi-Fi cranpapra 802.11n uan copemennee: | wr.
NOIEPIKA HOYTOYKOB N3 KOMILNIEKTA MOCTABKI,

KONHYECTBO HOVTOYKOB; OT 6 IITYK, NOMIEPSKKA HOYTOYKOB H3 KOMIMIGKTA OCTABKH, 1 )
Hanpswenue nuradusg: 220 B\SO [u;

TlotpebiseMas MOLIHOCTh, BT (Makcumym): 2500,
Torpe6asemeii Tok, A (MakcuMym): 12;

Jnuia LHYpa SNeKTPONKTAHIS: OT 2,5 MeTpa;

JauiiTa 0T NEpeHanpaAeHus, KOPOTKOro 3aMbIKaHYA: HaTHYHE;
Koneca 104 nepeasHKeRUs ¢ TOPMOIOM: HaTHUHE.

Tenexxa - XpaHHIHLLIE
HOYTOYKOB

ITepBBIfi 3AMECTUTENL MUHHCTPA M%ﬁgwﬁ/ H.B. Anoxuna




