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IPUMEPHBIN INEPEYEHD

OBOPYOBAHMSA, PACXOIHBIX MATEPHUAJIOB, CPEJICTB OBYYEHUSA 1 BOCIIMTAHUA UIA CO3IAHUSA 1
OBECHEYEHMS ®YHKIIMOHUPOBAHUSA LIEHTPOB OBPA30OBAHNSA ECTECTBEHHO-HAYYHOM U
TEXHOJIOT'MYECKON HATIPABJIEHHOCTEH «TOUKA POCTA» B OBIIIEOBPA3OBATEJILHBIX OPI AHUBALIUSIX,
PACHOJIOKEHHBIX B CEJIbCKOI MECTHOCTHU U MAJIBIX TOPOJAX

CTAHJIAPTHBINA KOMILIEKT
HanmeHnoBanne
Ne 000pyIoBaHNs

EcTecTBeHHOHAYYHASI HATIPABJIEHHOCTH

1 O61iee odopynoBanue (pu3uKa, XUMUsL, OMOJIOTHSI)

[udpoBoit AaTIkK EKTPOITPOBOTHOCTH
[Tudpooii qaramk pH

[{rhpoBoit AATUMK TTOTIOKEHHS

[TudpoBoit naT4unK TEMIIEpaTyphbl
[{udpoBoit qaTurk aOCOIFOTHOTO JABICHHS
[udporoii ocrmmiorpadhuuecKuii JaTauk

[udposas

1.1. nabopareopwust (pusnka, Beckpockkrpornsie yueOHimm 0200 reckwuii ¢ yBenuuennem ot 80 X

Mu blane om: 1udpoBoii M ble TTHY

Habop 115t M3roToBIeHNs: MUKPOIPENapaToB

Mukpornpernaparsi (Habop)

CoenrHuTENBHBIE IPOBO/IA, IPOrPaMMHOE 0OecTIeYeHNEe, METOIMYECKUE
YKazaHWs

KOMIUIEKT COITYTCTBYIOLIMX 3JIEMEHTOB JUISI OIBITOB 10 MEXAHUKE
KOMIIIEKT COITYTCTBYIOIMX 3JIEMEHTOB JJIS ONBITOB IO MOJIEKYIISIPHOM

YUCHHY CKast
XUAMHsL, OHOJIOTHSA)

Kpatkie npuMepHbie TEXHHYECKHE XaPAKTEPHCTHKA

KosmmuecTBo eunm 1Jist
00111e00pa3oBaTeIHLHBIX
OpraHu3aIMii, He
SIBJISTFOLLXCSL

MAJOKOMILICKTHBIMU, €/1.

H3M.

TABJIMLIA Nel

KomyecTBo equHMII /151
00111e00pa3oBaTeIHLHBIX
OpraHU3aLU, ABJISIOLIMXCH
MAaJIOKOMILIEKTHBIMH, €]1.

M3M.



HaumenoBanue
000py/10BaHNs

KpaTkue npuMepHble TeXHHYeCKHe XapAKTepUCTHKH

KoymyectBo emunun st
00111e00pa3oBaTeTHLHBIX
OpraHu3alMii, He
SIBJISTFOLLIIXCSL

MAJIOKOMILUICKTHBIMM, €]1.

H3M.

KoymuectBo emumun st
00111e00pa3oBaTeTHLHBIX
OPraHU3aLuid, SIBJISTIOIUXCS
MAJIOKOMILIEKTHBIMH, €71,

H3M.

b3rKe
KOMITIEKT COITYTCTBYOILIMX TIEMEHTOB hin OIBITOB
ANEKTPOIMHAMHKE

KOMIUICKT COITYTCTBYIOIIIMX 3JICMCHTOB JIJIS OITBITOB I10 OIITHUKC

000py/IOBAHUS

Kommiekt MoCyabl 1

I

1.2. yyeHHUECKUX OMBITOB

(rzuxa,
OHoIOTHSE).

XM,

[ITaTiB MabOpaTOPHBIA XUMUIECKUI

Habop gamex Ierpu

HaGop uHCTpyMEHTOB IpenapoBaIbHbIX

JloxKka 111 CKMraHus BEILECTB

Cryrika daphopoBast ¢ IECTUKOM

HaGop 6anok st xpanenus tBepAbix peaktrBos (30 - 50 mu)
Habop ckistHOK ((h71akOHOB) /ISt XpaHEHHsT PACTBOPOB PEAKTHBOB
Ha6op nputdopok (ITX-14, ITX-16)

[pubop 115t oITydeHns Ta30B

CrmproBka

I'oprouee [urs CripTOBOK

®usTpoBabHast Oymara (50 mir.)

Konba xonnueckas

[Manouka crexisHHAs (C pe3MHOBBIM HAKOHCYHHKOM)
Yarreyka Juisi BHITApUBAHUS (BBITAPUTEIBHAS YaIlICuKa)
MepHbiii AP (MUTACTUKOBBII)

Boponka crexisiHnast (Masas) CrakaH

crexsstHABIH (100 M)

I"a300TBO/THASI TPYOKa

3.

2 1IT.

2 BHOJIOT'USA

Komruiexr
2.1. mpenaparos

Ha3HAYCHUE. JICMOHCTPALIMOHHOE,

BJIAXKHBIX MapMpHHHHKaOHKCﬁHCpa: HJIaCTHK,,

TC a T II
I'e €T 4 s phIIIKA: aJIMYueC
KPECIUICHHE 5KCIIOHATa. HAJINYKE,

1 urr.

1 urr.

JACMOHCTPAITMOHHBIA

KOHCEPBUPYIOILIEE BEIIECTBO: HATMYHIE,
HaKJIeKa C HaMEHOBAHUEM . HAITMYHE.




KoymyectBo emunun st
00111e00pa3oBaTeTHLHBIX

HaumenoBanue OpraHu3alMii, He
Neo Kpartkne npumMepHble TeXHUYeCKHE XapaKTePHCTHKH
SIBJISTFOLLIAXCST

000py/10BaHNs
MAJIOKOMILIEKTHBIMHY, €]1.
H3M.

KoymuectBo emumun st
00111e00pa3oBaTeTHLHBIX
OPraHU3aLuid, SIBJISTIOIUXCS
MAJIOKOMILIEKTHBIMH, €71,

H3M.

He MeHee 10 npenapaToB U3 NPUBEICHHOTO HIKE CIHCKA:
Brnaxusiii npenapar "be3zyoka'

Brnaxusii npenapar "I "agroka”

Bnaxxnsiit npenapat "BayTpeHHee cTpoeHre OproXOHOTOro MOJUTIOCKa'
Briaxusiii npenapar "'BHyTpeHHEE CTPOSHUE KPBICHT'

Brnaxusiii npenapar "BHyTpeHHEee CTpOoeHHE JIATYIIKH'

Braxnbnii npenapar "BrayTpeHHee ctpoeHue NTUilbl BraskKHbIH
npenapar 'BHyTpeHHee CTpoeHue phIObI”

Brnaxubiii npenapar "Kapacp”

Braxusrit npenapat "Kopenb 6000Boro pacteHus ¢ KiIyOeHbKaMu'
Brnaxusiii npenapar "Kpeserka' BrnaxHbrit

npernapart 'Hepenna"

BriaxHsiii npenapar "'Pa3BuTHe KOCTUCTOM PHIOBI"

Braxuslii npenapar "Passurtue Kyputipr”

Brnaxusiii npenapar "Cuudomemnysa'

Braxwusiii npenapar "Tputon™

Brnaxusiii mpenapar "Yepenaxa 6omoTHas

Brnaxxubiit npenapar "'Yx"

Briaxxus1ii npenapar " Smepuna”

Haznauyenue: 1eMOHCTpalMOHHOE,

OCHOBA JIJIs1 KPETUIEHUST: TepOapHBIi JIUCT,

CITMCOK IKCIIOHATOR: HAITIYIHE

He MeHee 8 repOapueB U3 MPUBEIEHHOTO HIDKE criicka: HazHaueHue:

Kommuiekt repbapuen neytoBacTpalKpentieH,us: repoapHbIi JIUCT,

OH HOH O€

2.2. ICMOHCTPAITHOHHBIH ocH okl 1mm. 1.

CIIMCOK DKCIIOHATOB. HAJINYIHEC
He MeHee 8 rep6apHeB M3 IIPUBEACHHOIO HIKE CITHCKA:

LepOapuii " JlepeRbs U KYCTAPHUKI"
['epGapwmii " [luxopacryiiue pacTeHus"
['epOapuii "KopmoBble pacTeHus"




HaumenoBanue
000py/10BaHNs

KpaTkue npuMepHble TeXHHYeCKHe XapAKTepUCTHKH

KoymyectBo emunun st
00111e00pa3oBaTeTHLHBIX
OpraHu3alMii, He
SIBJISTFOLLIIXCSL

MAJIOKOMILUICKTHBIMM, €]1.

H3M.

KoymuectBo emumun st
00111e00pa3oBaTeTHLHBIX
OPraHU3aLuid, SIBJISTIOIUXCS
MAJIOKOMILIEKTHBIMH, €71,

H3M.

['epGapwuii "KynbTypHbie pacTeHus

['epGapwuii "JlekapcTBEHHBIE PACTEHUS
['epGapwmii "MenoHocHbIe pacTenus | epOapuii
"Mopdormnorust pacTeHuit"

I'epOapwuii "OCHOBHBIE TPYIIITHI pACTCHUINA'
['epOapuii "Pactutenshble coobuiecTsa’”
['epOapuii "CenbckoX03HCTBEHHBIC PACTEHUS
['epOapuii 'S noButsie pacteHus'”

["epOapuii K Kypcy OCHOB 1O 00111el OHOIOTHUI

2.3.

Kommexr KOJIJIEKLIMI Ha(

JIEMOHCTPALIMOHHBIN
1o pa3HbM TemaM Koiug

Kypca OHOJIOTHH)

HaznaueHue: 1eMOHCTPaITIOHHOE,

OCHOBA JIUISI KPETUICHUS. HAJTMYHE,

HaKJIEHKH C HAUMEHOBAHUEM. HAJIMYKE

He MeHee 10 KoJuIeKIumit U3 MPUBEICHHOTO HIKE CIIHCKA!

Komnexuus "T"onmocemennsbie pactenusi Kosuiekims

"O6uTaren MOPCKOro JHa"

Komexrws "IanmeonTonormyeckas’

Komnexknus "TIpencraButenu oTpsI0B HACEKOMBIX' KOJTHMYECTBO

JUIEKIIBIX: 'HE MeHee 43aIUTHBIX MPUCIOCOOICHHUI Y HACEKOMBIX' ' CEKOM

K us [Ipumeper

kuus "'TlpugnocoOuTenbHble U3MEHEHUS B KOHEYHOCTAX
HACEKOMBbIX

Komnexiwst "Pa3BuTre HaceKOMBIX € HETIOJHBIM ITPEBpaILieHHeM
Komnekims "Pa3BuTre HaCEKOMBIX C TIOJTHBIM MPEBPAIIEHUEM
Komnexups "Pa3Burre mieHuns:”

Komnekuus "Pazsurne 6a0ouku’™

Komnekius "PakoBHHBI MOJLTIOCKOB"

Komnekmus "CemelictBa 6abouex”

Komnexmmst "Cemeiictsa xykoB' Korekiust

"CemeHa U IUIOILI

1 .

1 .

n ~ 1
Komrerxg—Ponna-coXxbaHHoO KO3 eMb D3 CFeHE I H-KHBOTFHR
HOHACKHES—HOpMa-coXPpa FH-HCKOHACMBIXPaCc H-KH

THTOC ) o4 o O TIDITYT




KosmyecTBO eIMHMIL 1151

KomuectBo C€AUHUILI AJ151
00111e00pa3oBaTeTHLHBIX
HaumenoBanue OpraHu3alMii, He 05111e05pa30BATEILHLIX
Ne KpaTkue npuMepHble TeXHHYeCKHe XapAKTepUCTHKH ’ OPraHU3aLMii, SIBJISIOIIUXCS
000py/10BaHNs SIBJISTIOLLINXCST
MaAJIOKOMILIEKTHBIMMU, €/1.
MAJIOKOMILIEKTHBIMU, €/1.
H3M.
H3M.
Ha6op naneonTonornuecknx HaxookK "'TIpoucxoxmaeHue yenoBeka'
KOJIMYECTBO MOJIENEN. He MeHee 14
3 XUMUsA

3.1. JlemorIOBaHNEOHHOE

crparj
00opy

CocraB KOMITIEKTa!

Cromik noxbemublii Hasnauenue: cOopka yueOHbIX YCTaHOBOK,
pazmep cromermuis He MeHee 200%200 mm,

TUTABHBIH ITOJTHEM C TTOMOIIBIO BHHTA: HATMYHE

Irarus JIEMOHCTPAIOHHBIN XUMAYECKUIA,
JIEMOHCTpAIHSI ITPUOOPOB U YCTAHOBOK,

OIIOpAa, CTEPIKHH, JIAITKH, My()THI, KOJIbIIA: HAJIMIHE,
BO3MOYKHOCTB 3aKPEIICHHS QJIEMEHTOB Ha Pa3JITYHON BBICOTE. HATMIME ATmaf
JUTSl TIPOBEJICHUS XUMUYECKUX peakuuii: Haznauenue:

JIEMOHCTpALHS XUMHYECKUX PEAKLIUH,

MOTTIOTUTENH TIAPOB M Ta30B: HAIUYHE,

Marepuai KoJObl: CTEKIIO

HaGop nuist snextponusa AeMOHCTpallMoHHbIH: Ha3HaueHue: nzyuenne
3aKOHOB AIIEKTPOIIN3a, COOpPKA MOJIETH aKKyMYJISITOpA,

€MKOCTb. HATMUHE,

TIEKTPO/IbL: HATNUHE

Haznauenne:

Komriexr MEpPHBIX K10 o0Bema: Hasnauenue:
JIEMOHCTPAIMOHHBIE OITBITH],

006eM ko0110: oT 100 Mt mo 2000 M,

KOJIMYecTBO Koui0: He MeHee 10 mr.,

Marepuai KoJ0: CTeKIIo

Habop ¢akonos (250 - 300 mut 151 XpaHEHHUs! paCTBOPOB PEAKTHBOB).
HazHaueHve: XpaHeHHe pacTBOPOB PEaKTHBOB,

Kom4ecTBO (prrakoHOB: He Meree 10 miT.,

MaJioro

Marepuai (akoHOB: CTEKIIO

aT

1 .

1 urr.

NpOOKa: HAJTY1E
[TpuGop AJist ONBITOB MO XUMUU € IIEKTPUUECKUM TOKOM




HaumenoBanue
000py/10BaHNs

KpaTkue npuMepHble TeXHHYeCKHe XapAKTepUCTHKH

KoymyectBo emunun st
00111e00pa3oBaTeTHLHBIX
OpraHu3alMii, He
SIBJISTFOLLIIXCSL

MAJIOKOMILUICKTHBIMM, €]1.

H3M.

KoymuectBo emumun st
00111e00pa3oBaTeTHLHBIX
OPraHU3aLuid, SIBJISTIOIUXCS
MAJIOKOMILIEKTHBIMH, €71,

H3M.

(-tabopaTopHBIii)

[Tprbop U151 WILTIOCTPAIIMH 3aKOHA COXPAHEHHSI MACCHI BEILIECTB: COCY/I
JlannomneTa: HaTuue,

npoOKa: HATIIKE,

THIT IPHOOPA: JICMOHCTPAIMOHHBIN

JenutenbHast BopoHka: Ha3HaueHue: pasaeneHue IByX )KUAKOCTEH 110
IUIOTHOCTH,

MaTepra BOPOHKH: CTEKIIO

YcTaHoBKa JIJ1s IEPErOHKH BelecTB. Ha3HaueHue: 1eMoHCTpaus
OYKCTKH BEIIICCTBA, IIEPETrOHKA,

KOJIOBI, XOJIOMIBHHK JIJISI OXJIQKICHHS, AJUIOHXK, MPOOKA: HAJIMIKE,
JUTFHA YCTAaHOBKH. He MeHee 550 Mm

[Tprbop [u1st OTyYeH s ra30B: HA3HAYCHHUE: TTOJTYYCHUE ra30B B MAJIbIX
KOJIMYECTBAX,

COCTaB KOMILIEKTA: HE MeHee 6 IpeMeToB

banst koMOMHMpOBaHHas TaboparopHast: baHst BosiHas: HATHUKE,
KOJTbIIa CMEHHBIE C OTBEPCTUSIMH Pa3HOTO JUaMETpa; HaIn4Ke,

TUTHTKA YJICKTPUYECKast: HaJTNUKe

dapdopoBas cTynka ¢ necTukoM: Haznauenue: i pa3MeabueHUs
KPYITHBIX (PPAKIIUI BEIIECTB U MPUTOTOBIICHHS TOPOIIKOBBIX CMECEH
Komrzexr Tepmomerpos (0 - 100 C; 0 - 360 C)

3.2.1

KOMILTEKT XuMHUecKuX H
PEaKTHBOB

CocTaB KOMILIEKTA.
Ha6op «Kucnotsi» (a30THasi, cepHasi, comsiHast, oprodochopHas)
Ha6op «['uapokcubiy (TuapoKcu 0apusi, THAPOKCU KaJlus,
THZIPOKCHU]T KAJTBIHS, TUIPOKCHJT HATPHS)

00p «OKCHIBI METAJUIOBY (JTFOMHHUS OKCUJI, OapHsi OKCH]I, JKele3a
(1) oxcua, xambis okcu, Maraus okcua, meau (1) okcu, ruHKa
OKCHT)
HaGop «lllenoynble U 11e104H03eMeTbHbIE METAJUTBD» (JIUTHIA, HATPUH,
KaTBLIHIA)

1 urr.

1 urr.




HaumenoBanue
000py/10BaHNs

KpaTkue npuMepHble TeXHHYeCKHe XapAKTepUCTHKH

KoymyectBo emunun st
00111e00pa3oBaTeTHLHBIX
OpraHu3alMii, He
SIBJISTFOLLIIXCSL

MAJIOKOMILUICKTHBIMM, €]1.

H3M.

KoymuectBo emumun st
00111e00pa3oBaTeTHLHBIX
OPraHU3aLuid, SIBJISTIOIUXCS
MAJIOKOMILIEKTHBIMH, €71,

H3M.

Ha6op «Metaib (aIFOMUAHHA, %Ke1e30, MarHHi, Me/Ib, IIUHK, OJI0BO)
Habop «lllenounple 1 MIeT0YHO3EMENbHBIE METAILTED (JINTH, HATPH,
KaIbLIiA)

Habop «Orueomnachbie BemiecTBa» (cepa, pocdop (KpacHbIil), OKCHT
docopa(V))

Habop «asorens» (1oz, 6pom)

Hab6op «"anoreHuib (aTFOMUHUS XJIOPHJI, aMMOHUS XJIOPHU I, Oapusl XJIOPH
xenesa (1) xmopu, Kamust HOIU I, KU XJIOPU/I, KaIbLUSI XJIOPUI, TUTH
xsopu, maraus xiaopud, meau (1) xmopua, Hatpust

Opomu i, HaTprst (HTOPHI, HATPHS XJIOPHI, [IMHKA XJIOPHT)

Hab6op "Cynbdatsl, cyabusl, cyabhuTsr” (TIOMUHNS CYIb(haT, aMMOHHISA

cynbdart, xenesa (1) cynedun, xxenesa (1) cynsdar, 7-Mu BOIHBIH, Kams
cynbgar, kobansta (Il) cynbdar, maraus cynbgar, meau (1)) cynsdar
6e3oanbii, meau (I1) cynbdar 5-Ti BoaHBIN, HATPHS CYIIBGUI, HATPUS
cynb(duT, HaTpUA Cynb(haT, HATpUs TUAPOCYIbdAT,

HUKEJ Cylb(ar

Habop "KapOonarsr" (ammoHus kapOoHart, kanus kapoonar, meau (11)
KapOOHAT OCHOBHOM, HATPHsI KApOOHAT, HATPHS THAPOKAPOOHAT)

Habop "®ocdarsr. Cunrkarsl” (kamus MOHOTUIpoopTodocdar, HaTpust CHITHK
9-tu BogHBIN, HaTpust opTodocdar Tpex3aMelIeHHbIN, HATPHS
muruzpodocdar)

Ha6op "Anerarsl. Poganuael. Coeaunenus sxene3a” (Kaaus areraT, Kasuy
deppo(ll) rekcanmanun, kamus deppo (111) rexcarmonun, kamms

pOIaHu I, HATPHSI alleTar, CBHHIIA alleTar)

Habop "Coenunenus Mapranma” (kanust iepmanranar, Maprasia (1V)
okcu, maprasiia (1) cyabdar, Maprasiia xaopu)

Hab6op "Coenunenust xpoma' (aMMOHHS TUXPOMAT, KAJIUS JUXPOMAT,
kaymust xpomat, xpoma (1) xsopu 6-Tu BOTHBII)

Ha6op "Hutpatsl" (a1roMHHUS HUTPAT, aMMOHHUSI HUTPAT, Kalusl HUTPAT,

A,

kanbiys Hutpat, meau (1) HuTpat, HaTpus HUTparT, cepedpa




HaumenoBanue
000py/10BaHNs

KpaTkue npuMepHble TeXHHYeCKHe XapAKTepUCTHKH

KoymyectBo emunun st
00111e00pa3oBaTeTHLHBIX
OpraHu3alMii, He
SIBJISTFOLLIIXCSL

MAJIOKOMILUICKTHBIMM, €]1.

H3M.

KoymuectBo emumun st
00111e00pa3oBaTeTHLHBIX
OPraHU3aLuid, SIBJISTIOIUXCS
MAJIOKOMILIEKTHBIMH, €71,

H3M.

HUTpAr)
Habop "Nuukaropsr” (rmaxmow, METUIOBBIA OpAHKEBBIH,
(benondranern)

Ha6op "Kucnopoacoaepxaiiie opranndeckue Bemiectsa’ (aeroH,
TJIMLEPUH, TUITUIIOBBIN 3GuUp, CIUPT H-OYTUIOBBINA, COUPT U30aMHJIOBH
CHHPT U300yTUIIOBBIHA, CIUPT ITUIIOBEIH, (heHo,

(opMaiH, TUIICHITIKOIIb, YKCYCHO-3THIIOBBIN (Hp)

Ha6op "YrneBogoponsl” (0eH3uH, rekcaH, HeQTh, TOIYOJ,
LIMKJIOTECKaH)

Ha6op "Kucnotsr opranndeckue” (KHCIO0Ta aMUHOYKCYCHasI, KHCIIOTA
OcH30lHAas, KHCIIOTa MacisTHAs, KUCIIOTa MypaBbHUHASI, KUCIIOTA OJICHHOBS
KHCIIOTa MATEMUTHHOBASI, KHCJIOTA CTEApUHOBAs, KUCIIOTA

YKCYCHas1, KUCIIOTA I1[ABEJICBast)

Ha6op "YruneBoasl. AMuHbI" (aHUJIMH, aHUJIMH CEPHOKHUCIBIN , [I-
[JTFOK03a, METHJIAMUH THIPOXJIOPH]T , Caxapo3a)

5,

3.3. 3 cnucka

KommiekT komexkmi Ka

Haznauyenue: 1eMOHCTpalMOHHOE,

BUJI YITAKOBKH: KOPOOKa,

onmcanue. Hamure Cocta

KOMILJIEKTA:

Komnexiws "Bomnokna'

Komnekuust "KaMeHHBIi yroib 1 IPOIyKThI €ro nepepadboTKu’

utekipst "MeTaenbl nuiuiaBel” mopoasl” (49 BuIOB) ¢

Komnexrust "MuH paibl TopHBIE

Komnekims "MunepanbHble ynoopeHus '
Komnexuwst "Hed1s 1 mpoyKThI ee epepaboTku’
Komnekuus "TInactmacesr”

Komnekuys "Tormso™

Komnexiws "Uyrys u crans”

Komneximst "Kayayk"

1 .

1 .

Komnexmms "Ikana TBeprocTa




HaumenoBanue
000py/10BaHNs

KpaTkue npuMepHble TeXHHYeCKHe XapAKTepUCTHKH

KoymyectBo emunun st
00111e00pa3oBaTeTHLHBIX
OpraHu3alMii, He
SIBJISTFOLLIIXCSL

MAJIOKOMILUICKTHBIMM, €]1.

H3M.

KoymuectBo emumun st
00111e00pa3oBaTeTHLHBIX
OPraHU3aLuid, SIBJISTIOIUXCS
MAJIOKOMILIEKTHBIMH, €71,

H3M.

HaGopsl 1j1s1 MOIEIMPOBAHKS CTPOEHHUS OPraHUYECKUX BEIECTB
(yaeHmdeckue) He MeHee 4 1.

OUBUKA

4.1. 1

Oo6opynoBanme
[CMOHCTPAIIMOHHBIX
OIBITOB

st froTpedIsiemMast MOoIHOCTh, BA: 10

CocTaB KOMILJICKTA:

Irarus JIEMOHCTPAITMOHHBIH: Haznauenue: TMIPOBENICHNE
JIEMOHCTPAIIMOHHBIX OMBITOB, OCHOBAHUE, CTEPKEHB, JIAIKH, KOJIBIIA,
My(TbL HUTMUKE

CTOIMK NOTBEMHBIN:

Tur cronuka: y4eOHbIH/Ta00paTOpHBIN,

0I10pa, CTEP’KEHb BUHTOBOM, BUHT PETyJIMPOBOYHBIN. HAJIMUKE,

(GYHKLMA I0ABEMA U OITYCKaHUsI CTOJIMKA. HATMUKE

HcTounnk mocTosIHHOTO ¥ IEpEMEHHOT 0 HanpsbkeHus: Hasnauenue: fy1st nutay
peryJiupyeMblM IEPEMEHHBIM U MOCTOSTHHBIM TOKOM
ANMEKTPUUECKUX CXEM,

yacrora, [ 1t; 50,

ManomeTp KUJIKOCTHON NTeMOHCTpauMOHHbIN: HazHauenue: nis
n3mepenus nasienus 10 300 MM BOJSTHOTO CTOJI0A BBIIIE U HUKE
arMoc(epHOro IaBJIeHM,

crexssiHHas U-o0pasHast TpyOKa Ha TOJICTaBKe: HaJI4Ke

Kamepron Ha pe3oHaHcHOM siiuke: HazHaueHue: sl IEeMOHCTPAIU
3BYKOBBIX KOJIEOaHHI U BOJH,

JIBa KaMEPTOHA Ha PE30HHUPYIOIINX SIIMKAX: HATHIHE,

PE3VHOBBII MOJIOTOYEK: HATNYHE

Hacoc BakyymHbI# ¢ anekTponpuBoaoM: Ha3zHaueHue: coznanue
paspsLKEHUsT WA M30BITOYHOTO JIaBJICHHS B 3aMKHYTBHIX 00beMax,
OITBITHI: KHITCHHE YKHUIKOCTH IPH TTOHWKEHHOM JIaBJICHUH, BHEIITHEE U
BHYTPEHHEE JJABIICHHUE U JIP.

Tapenka BakyymHas: HazHaueHne: IeMOHCTPALMSL ONIBITOB B 3aMKHYTOM

1151

1 .

00beMe € pa3peKEHHBIM BO3IIYXOM,

1 .




HaumenoBanue
000py/10BaHNs

KpaTkue npuMepHble TeXHHYeCKHe XapAKTepUCTHKH

KoymyectBo emunun st
00111e00pa3oBaTeTHLHBIX
OpraHu3alMii, He
SIBJISTFOLLIIXCSL

MAJIOKOMILUICKTHBIMM, €]1.

H3M.

KoymuectBo emumun st
00111e00pa3oBaTeTHLHBIX
OPraHU3aLuid, SIBJISTIOIUXCS
MAJIOKOMILIEKTHBIMH, €71,

H3M.

OCHOBAHUE C KPAHOM, KOJIOKOJI U3 TOJICTOrO CTEKJIA, PE3UHOBAS
TIPOKJIAJIKA, HJIEKTPUYECKUM 3BOHOK: HATMUME

Benepko Apxumena: HazHauenue: 1eMOHCTpalus IEUCTBUS KUAKOCTH Ha
HOIPY’KEHHOE B HEE TEJIO U N3MEPEHNE BETMUHUHBI BHITAJIKUBAIOLIEH
CHJIBI,

BEJIEPKO, TEJIO0 IIMHAPUYECKON (POPMBI, IPYKUHHBIM JTUHAMOMETP:
HATHIKE

OrnuBo Bo3aymHoe: HazHaueHue: 1eMoHCTpalus BOCILIAMEHEHUS
rOproYeii CMecH MpH ee OBICTPOM CXKATHH,

TOJICTOCTEHHBIN LIMJIMH]IP, TOPLIEHb HA METAJUNIMYECKOM ILTOKE C
PYKOSITKOM, OACTABKA JJIs LIMJIMH/APA: HATUINE

[Tpubop 11 IeMOHCTpalMy JaBieHus B )kuakocTu: HazHauenue:
JEMOHCTpALIUS I3MEHEHHS JaBJICHUS C TITyOMHOM MOTPYyKEHH,

JATUMK JIaBJICHUS, KPOHILTEHH JJIsl KPeIIEHUsI Ha CTEHKE cocy/a!
Ha/I4ue

[Tpubop 151 AeMOHCTpalK aTMOC(EpHOTo MaBieHns (Marae0yprekie
nonymapus): HazHaueHnue: neMoHCTpanus CHilbl aTMOC(EpHOTO
JIABIICHNS,

JIBA Pa3bEMHBIX METAUIMYECKUX MOTYIIAPUS C IPOUYHBIMHU PyUKaMHU U
XOPOIIIO MPUILTH(OBAHHBIMU KPAsSMH, HUTIIENb C KPAHOM: HATUYHE,
CO3J1aBa€MO€ BHYTPH 11APOB BAKYYMMETPHUUECKOE JIaBIICHHUE. HE MEHEE
0,05 MI1a,

MaKCHMaJTbHOE paspbiBatoiee ycrmme: He meree 90 H

HaGop ten paBHOro oowema: HasHauenwue: A onpeneneHus U CpaBHEHY
TETUIOEMKOCTH ¥ TJIOTHOCTH PA3JIMYHBIX TBEPABIX
MaTepuasos,

IJTMHAPBI M3 Pa3IMYHbIX MATEPHATIOB: HE MEeHee 3 IIIT.,

KPIOUKH /IS TOJIBELIMBAHNS IMJTMHAPOB. HATMYNE

HaGop ten paBHoi#t Macchl: HaznaueHue: nist onpeneneHus u

(51

CPaBHCHUIO INIOTHOCTH PA3JIMYHBIX MATCPUAIIOB,




HaumenoBanue
000py/10BaHNs

KpaTkue npuMepHble TeXHHYeCKHe XapAKTepUCTHKH

KoymyectBo emunun st
00111e00pa3oBaTeTHLHBIX
OpraHu3alMii, He
SIBJISTFOLLIIXCSL

MAJIOKOMILUICKTHBIMM, €]1.

H3M.

KoymuectBo emumun st
00111e00pa3oBaTeTHLHBIX
OPraHU3aLuid, SIBJISTIOIUXCS
MAJIOKOMILIEKTHBIMH, €71,

H3M.

IWJIMHJIPBI U3 Pa3JIMYHBIX MATEPUAJIOB: HE MeHee 3 IIIT.,

KPIOYKU IS TOJBEIINBAHNS LIWIMHPOB: HATMYNE

Cocynpl coobmaromuecs: Haznauenue: qeMoHCTpalysi OAMHAKOBOTO YPOBE
OJTHOPOJTHOM KHMJIKOCTH B COOOIAOLINXCS MEXIY COO00M

cocyzax pazHoii (hopMmbl,

COOOIIAOIIMECS CTEKIITHHBIE TPYOKU pa3HOl (JOpMBI: HE MeHee 3 IIT.,
TO/ICTABKa. HAIMYKE

TpyOka HptoTona: Haznauenue: neMoHCTpalus 0JHOBPEMEHHOCTH
T1aJICHUS PA3JIMYHBIX TEJl B pa3peKEHHOM BO3/IyXE,

(bYHKIHS MOAKITIOYEHHS K BAKYYMHOMY HACOCY. HATMYHE,

JutHa TpyOku: He menee 80 cM.,

PE3UHOBBIE IPOOKH, HUIIIENb. HATMYHE,

KOJIMYECTBO TeJ B TpyOKe: He MeHee 3 IIIT.

[ITap IMTackans: Haznauenue: neMOHCTpanys nepenayu pou3BOAUMOro Ha
JKUJIKOCTh JABJICHUS B 3aMKHYTOM COCY/I€, IEMOHCTpAIMs IObeMa
YKUIKOCTH MO/ IEUCTBHEM aTMOC(HEPHOTO JIaBJIEHHUS,

METAJTUYECKUI LIMITUHAP C ONPABAMH, OPUIEHb CO IIITOKOM, MOJIBII
METAUTMYECKUH [Iap ¢ OTBEPCTHAMU: HAITMYKE,

JUTFHA IIAIMHIIpA: He MeHee 22 cM,

JMaMeTp 11apa: He MeHee 8 cM

[Tap ¢ konbuoM: HazHaueHue: 1eMoOHCTpalys paciiupeHus TBEPI0ro
TeJa Py HarpeBaHuH,

IITATHB, METAJUTMIECKOE KOJIBIIO C MY(TOM, IIap C IEMOYKON: HAJTUKe,
JUTHA LeTToYKy. He MeHee 80 mM,

JMAMET) Iapa: He MeHee 25 MM

[{unuHaps! CBUHIIOBBIE CO cTpyroM: HazHaueHue: neMoHcTparus
B3aMMHOT'0 MPUTSHKEHUS] MEXKTY aTOMaMU TBEPJIbIX Tell,

KOJIMYECTBO OJIMHAKOBBIX LIMJIMH/IPOB: HE MEeHee 2 IIIT.,

Marepual [WIMHIPOB: CTalb U CBUHEL, KPIOUKHU JUTS

MOABCIIMBAHMA . HAJTNYNE,

S
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KpaTkue npuMepHble TeXHHYeCKHe XapAKTepUCTHKH

Koymyecto emunun st
00111e00pa3oBaTeTHLHBIX
OpraHu3alMii, He
SIBJISTFOLLIIXCSL

MAJIOKOMILUICKTHBIMM, €]1.

H3M.

KoymuectBo emumun st
00111e00pa3oBaTeTHLHBIX
OPraHU3aLuid, SIBJISTIOIUXCS
MAJIOKOMILIEKTHBIMH, €71,

H3M.

CTpYT, HaIlpaBJIAOLIAs TPyOKa: HATMUHE

[Tpubop Jlenna: Haznauenwue: 1 Bccae0BaHUs 3aBUCUMOCTH
HaIlpaBJIEHUS MHIYKIMOHHOIO TOKA OT XapaKTepa U3MEHEHUs
MAarHUTHOIO [IOTOKA,

CTOMKa C KOPOMBICJIOM. HAINYKE,

KOJIMYECTBO AMFOMUHUEBBIX KOJIEI[: HEe MEeHee 2 IIT.,

IIPOPE3b B OTHOM U3 KOJIELL. HUINUKE

Maraur JTyrooOpasHbIii JIEMOHCTPAITMOHHBIH: Haznavenue:
JIEMOHCTPALMS CBOMCTB ITOCTOSIHHBIX MarHUTOB,

THII MarHUTa: HAMarHUYEHHbIA OPYCOK,

KOJIMYECTBO [IBETOB MAarHUTa. HE MeHee 2,

0003Ha4YeHHE MOJIFOCOB MarHUTA: HAJIMYHE

MarHur moJiocoBO# IeMOHCTpaIMoHHbIi (napa): Haznauenwue:
JIEMOHCTPALMS CBOMCTB ITOCTOSIHHBIX MarHUTOB,

THI MarHUTa: HAMarHMYeHHbIA OPYCOK NPSIMOTMHENHOM (hOpMBI,
KOJIMYECTBO 1IBETOB MAarHUTa. HE MeHee 2,

0003HaueHNeE MOJIIOCOB MarHUTA: HATMYUE

Crpenku MarHUTHBIE Ha WITaTUBax: HazHadueHue: 1eMOHCTpaLys
B3aUMO/ICUCTBHS MOJIFOCOB MAarHUTOB, OPUEHTALIMY MarHuTa B
MArHATHOM IIOJIE,

HAMarHMYEHHAs! CTPEJIKA. HATNYKE,

KOJIMYECTBO 1IBETOB MAarHUTa. HE MeHee 2,

TOJICTAaBKA: HATMYUE

Habop nemoHcTpanonHsii "InekTpocTaTnka’ (K TpocKoIsl (2 mr.), cynrag (2

IIIT.), TAJTOYKA CTEKJISIHHASI, TAI0YKa Y00HUTOBA, IITATHBBI
m3ompyromwe (2 mr.)

Manmna anexTpodopHast 5017} BBICOKOBOJIBTHBII WICTOYHVIK:

Haznauenue: ajs MOJIYUCHUS BJICKTPHUICCKOI'0 3apsi/ia BEICOKOTO
MOTCHIHUAJIA U TTOJIYYCHUS UICKPOBOI'O pa3psaa,
JIMCKU Ha CTOMKaX: HAJIAYIKE,
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000py/10BaHNs

KpaTkue npuMepHble TeXHHYeCKHe XapAKTepUCTHKH

KoymyectBo emunun st
00111e00pa3oBaTeTHLHBIX
OpraHu3alMii, He
SIBJISTFOLLIIXCSL

MAJIOKOMILUICKTHBIMM, €]1.

H3M.

KoymuectBo emumun st
00111e00pa3oBaTeTHLHBIX
OPraHU3aLuid, SIBJISTIOIUXCS
MAJIOKOMILIEKTHBIMH, €71,

H3M.

KOJIMYECTBO JIEHIECHCKNX OaHOK. HE MEHEE 2,
[IOJICTABKA. HAJIMYME

Kommexr npoBosoB: [ymnHa: He menee 500 mwm - 4 it , 250 mm - 4 1rr., 100 N -

8 1T., Ha3HAYEHHE: TSI TOJKITIOYSHHUS IEMOHCTPALIMOHHBIX TPHOOPOB U
000pyZ0BaHUSA K UICTOYHUKY TOKA, A1 COOPKH 3JIEKTPUUYECKUX LIETeH,
BKJIIOYasi 3JIEMEHTHI U3 paboTh! "TlocTosSHHBII

ANEKTPHUUYECKHUH TOK'"

4.2.7

O06opynoBanue TyTst
71ab0paTOpHBIX PaboT U
/IeHUYECKHUX OIBITOB
(Ha 06a3e KOMIUIEKTOB
s O'D)

[ITaThB J1TaOOpaTOPHBII C ICPIKATEIAMU

BEChI AJICKTPOHHBIC

MEH3ypKa, rpezen uamepenus 250 mi

mHamMometp 1H nuramomeTp

5H

WJIMHAP CTATBHOM, 25 cM3

IWTAHIP ATFOMUHHEBBINA 25 CM3 IIFITAHIP

ATFOMUHHEBLIN 34 ¢cM3

IWJTAH/IP TTACTHKOBBIN 56 cM3 (17151 M3MepeHHs CHITbI ApXUMe/ia)

npyxuHa 40 Him

npyxuHa 10 H/m
rpy3bl 110 100 r (6 mT.)

rpy3 HaOOPHBIM ycTaHaBIMBaeT Maccy ¢ arom 10 T

MepHasi JICHTA, JITHEWKa, TPAaHCTIOPTHP

OPYCOK C KPIHOYKOM H HUTBHIO

Harnpapysiromas amruHoi He MmeHee 500 MM. J[omKHBI OBITH 00eCTIEYEeHBI
pasHble KO3 PUIMEHTHI TpeHHUs OpycKa MO HAIPaBJIAIOILIEH

CEKYHJIOMED JIEKTPOHHBIN C JATYMKOM

HAITPABJISFOIIAS CO IIKATION

OPYCOK JIEPEBSHHBIN C ITyCKOBBIM MarHUTOM

HUTSHOW MasTHUK C TPY30M C ITyCKOBBIM MarHUTOM U C BO3MOKHOCTBIO
M3MEHEHHUS JUTMHBI HUTH

phIyar

8.
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KpaTkue npuMepHble TeXHHYeCKHe XapAKTepUCTHKH
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00111e00pa3oBaTeTHLHBIX
OpraHu3alMii, He
SIBJISTFOLLIIXCSL

MAJIOKOMILUICKTHBIMM, €]1.

H3M.

KoymuectBo emumun st
00111e00pa3oBaTeTHLHBIX
OPraHU3aLuid, SIBJISTIOIUXCS
MAJIOKOMILIEKTHBIMH, €71,

H3M.

OJIOK ITOJIBYDKHBIA

0JIOK HETIO/IBIKHBIN

KaJIOPUMETP TEPMOMETP

UCTOYHHUK MTUTAHUS IOCTOSHHOTO TOKA (BBITPSIMUTEIb C BBIXOHBIM
HarpsbkeHueM 36-42 B v GatapeiiHblii 0JIOK ¢ BO3MOXHOCTBIO
PETYIIPOBKH BBIXOIHOTO HAIIPSLKEHHS BOJIETMETP
JByXMnpenenbHbii (3 B, 6B)

amrepmerp aByxnpenenbhbiii (0,6A, 3A)

pesucrop 4,7 Om pesucrop 5,7

Om

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

niepeMeHHbIii pesuctop (peoctar) 10 10 Om
COEIMHUTENBHBIE TIPOBOA, 20 11T.

KO

Ha0Op MPOBOJIOYHBIX PE3UCTOPOB PIS

coOupatomiast uH3a, okycHoe paccrosHre 100 Mm
coOuparoriast JimH3a, (POKyCcHOEe paccTosiaie S0Mm
pacceuBarolas JMH3a, POKYCHOE pacCTOSHUE - /OMM
OKpaH

ONTHYECKAs CKAMBbSI

craii «Mozesnb IpeaMeTay

OCBETHUTENb

HOTYLIMIMHIP C IUIAHILIETOM C KPYTOBBIM TPAHCTIOPTUPOM
[Tpubop [u1st U3y9eHHs Ta30BbIX 3aKOHOB

Karmwsapsr

JHudpakimonnast pererka 600 mrprxos/mMm
JHudpaximonnast pererka 300 mrprxos/Mm

3epkaro

Jlazepnast ykaska




HaumenoBanue
000py/10BaHNs

KpaTkue npuMepHble TeXHHYeCKHe XapAKTepUCTHKH

KoymyectBo emunun st
00111e00pa3oBaTeTHLHBIX
OpraHu3alMii, He
SIBJISTFOLLIIXCSL

H3M.

MAJIOKOMILUICKTHBIMM, €]1.

KoymuectBo emumun st
00111e00pa3oBaTeTHLHBIX
OPraHU3aLuid, SIBJISTIOIUXCS
MAJIOKOMILIEKTHBIMH, €71,

H3M.

TexH0JI0rn4YecKasi HAIPABJICHH

[omnsporn B pamke

Ilerm FOrra

Karymka motok

brnok auonos

biok koHzIeHCaTOpOB

Komrac Maraur

ONEeKTpOMArHAT

Onuku »xKese3HbIe B OaHKe
DCTH

PoboToTexHn4ecKui Ha6op MpeAHA3HAUCH JJIs1 N3Y4YCHHUS OCHOB

OOpazoBaTeNbHbI
KOHCTPYKTOD st
1 MPAKTUKU
6J109HOTO

IIPOTPaMMHUPOBAHUS C CB

KOMIIJICKTOM JAaT4YHUKOB K

POOOTOTEXHUYECKUX YCTPOUCTB.

Habop nmpencrasisier co00ii KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COE/IMHHTEIIBHBIX AJIEMEHTOB U JIEKTPOTEXHIYECKIX KOMIIOHEHTOB.

Habop mo3BosisieT cobupath (M mporpaMMUpoOBaTh COOUpaEMbIE MOJIENN),
HJIEMEHTOB, BXOJIIIMX B €10 COCTaB, MOJIETM MEXaTPOHHBIX

U pOOOTOTEXHUYECKHX YCTPOWCTB C  aBTOMAaTM3UPOBAHHBIM
yIIpaBJIEHUEM, B TOM YHCJIE Ha KOJIECHOM XOJ1y, a TAK)KE KOHCTPYKIIHH,
HH b

CHOBAbIXbIX Ha UCIIPBIY30BAHUHU TIC€pCaAaY (B TOM YHCJIC YCPBAYHBIX U

€TOAMOIHBIA MaTPUYAHBIM AUCIUICH ¢ OO MOCBETKON Ha
3y0yar ), a TakKe TOB.

DHTPOJIIEPE
KonmuecTBo MopToB BBO/1a/BBIBO/IA HA KOHTPOJLIEPE HE MeHee 6
KosmyectBo KHOIIOK He MeHee 4
OO0I11e€ KOJIMYECTBO MIEMEHTOB. He MeHe 520 11T, B TOM 4HCIIE.

1) nporpaMMupyemblii OJIOK yripaBieHus], KOTOPBI MOXeT paboTaTh

pO6OTOTCXHI/IKI/I, I[CTaJICfI, Y3JIOB U MCXaHU3MOB, HCO6XOIII/IMI)IX JUISA COSIIalHl/IH

3

1 .

1 urr.

ABTOHOMHO U B TIOTOKOBOM PEIKHME;
2) cepBOMOTOPBI 3) AATUHK
CHUTBI




HaumenoBanue
000py/10BaHNs

KpaTkue npuMepHble TeXHHYeCKHe XapAKTepUCTHKH

KosmyecTBO eIMHMIL 1151

MAJIOKOMILUICKTHBIMM, €]1.

00111e00pa3oBaTeTHLHBIX
OpraHu3alMii, He
SIBJISTFOLLIIXCSL

H3M.

KoymuectBo emumun st
00111e00pa3oBaTeTHLHBIX
OPraHU3aLuid, SIBJISTIOIUXCS
MAJIOKOMILIEKTHBIMH, €71,

H3M.

4) maT4rK PacCTOSHUS

5) marurk mBera

6) akkymysisTOpHas 6arapest

7) TacTHKOBBIC CTPYKTYPHBIC 3JIEMEHTBI, BKIIFOUast riephoprpoBaHHbIC
AIIEMEHTBI: OaJIKH, KYOHKH, OCH U BaJIbl, COSTMHUTEIHLHBIC 3JIEMEHTHI K OCSIM,
HIECTEPHH, MPEAHA3HAYCHHBIC JIJIS CO3/JaHMSI YCPBSIUHBIX U

3y0YaThIX Tepead, COSAMHUTEIIBHBIC U KPEIISKHBIC YICMEHTHI,

7) [Tporpammuoe oOecrieyeHue, UCTIONB3yeMOe Tyist
IPOTPAaMMHUPOBAHUS COOUPAEMBIX POOOTOTEXHHUUECKUX MOJIEIICH U
YCTPOWCTB, IOCTYITHO ISl CKaYMBaHUs1 U3 ceTn MIHTepHeT

OOpazoBaTenbHbII

Ha6op M0 MCXaHUKE, BCT]

MEXaTPOHHKE
PpobOTOTEXHHKE

u

KomriexT 115t u3ydeHust OCHOB AJIEKTPOHUKU U POOOTOTEXHUKH

HaGop nomxen ObITh ipeiHA3HAYEH TS [IPOBE/ICHUS YUeOHBIX 3aHSTHI 110
JJIEKTPOHUKE U CXEMOTEXHUKE C IeJIbI0 N3y4YeHUs Hanboiee
pacIpoCTpaHEHHOM JIEMEHTHOM 0a3bl, TPUMEHSIEMOM /17151 UH)KEHEPHO-
TEXHUYECKOTO TBOPUECTBA yUAITUXCS M Pa3pabOTKH yueOHBIX MOjIesel po0o]
HaGop momxeH mo3BOMATEH yJaluMcsl Ha IPaKTUKE OCBOUTH

OCHOBHbBIE TEXHOJIOTHHU MPOEKTUPOBAHUS POOOTOTEXHUYECKHX
KOMILIEKCOB Ha MpUMepe YueOHBIX MOJIeNei poOOTOB, a TAKXKE U3YUUTh
OCHOBHBIE TEXHHUECKHE PEIICHUs B 0071acTU KHOSPHETUUECKUX U

DABAEMBIX CHCTEM.

B cocTaB xoMIUIeKTa 10IKEH BXOAUTHh HA0Op KOHCTPYKTUBHBIX
3NIEMEHTOB 151 COOPKU MaKeTa MaHUITYJISLIMOHHOTO poO0Ta, KOMILIEKT
METAJUIMIECKUX KOHCTPYKTHUBHBIX AJIEMEHTOB JIJISi COOPKU MaKeTa
MOOHJIBHOTO poOO0Ta U T.11.

B cocraB koMIuIeKkTa BXOJUT HA0OP ANIEKTPOHHBIX KOMIIOHEHTOB JUIS
W3YUYEHHS OCHOB DIIEKTPOHUKH M CXEMOTEXHHKH, a TAKKE KOMIUICKT
MPUBOJOB ¥ JaTUYUKOB PA3IUIHOTO THIA IS pa3paboTKH
POOOTOTEXHUUYECKHUX KOMILIEKCOB.

[OB.

B cocTaB koMILIeKTa JOIKHO BXOJIUTh: MOTOPEI C SHKOACPOM - HEC

1 .

1 .




HaumenoBanue
000py/10BaHNs

KpaTkue npuMepHble TeXHHYeCKHe XapAKTepUCTHKH

KoymyectBo emunun st
00111e00pa3oBaTeTHLHBIX
OpraHu3alMii, He
SIBJISTFOLLIIXCSL

MAJIOKOMILUICKTHBIMM, €]1.

H3M.

KoymuectBo emumun st
00111e00pa3oBaTeTHLHBIX
OPraHU3aLuid, SIBJISTIOIUXCS
MAJIOKOMILIEKTHBIMH, €71,

H3M.

MEHee 21T, CEpBONPHUBO/I OOJIBIIION - HE MEHEe 41T, CEpBOIIPUBOJ
MaJIbIii - He MeHee 21T, HHPPAKPaCHBIN TaTYMK - HE MeHee 31IT,
yIBTPa3BYKOBOM JTATUHK - HE MeHee 3IIT, JaTYUK TEMIEPaTyphl - HE MEHE
10T, TaTYMK OCBEIICHHOCTH - He MeHee 1T, Habop AIICKTPOHHBIX
KOMITOHEHTOB (PE3UCTOPBI, KOHICHCATOPbI, CBETOHOIBI

Pa3IMYHOr0 HOMHHAJA), KOMILJIEKT IIPOBOJIOB I OECIIaeYyHOro
TPOTOTUTTMPOBAHHS, iara Oecrae4Horo TIPOTOTUTIMPOBAHHS,
AKKyMYJISITOP U 3apsTHOE YCTPOKCTBO, .

B cocraB koMIIeKTa JOJKEH BXOAUTh IPOrpaMMUpPYEMBbIii KOHTPOILIEp,
nporpammupyemslii B cpeae Arduino IDE wnm ananoruuHbix cBOOOIHO
PacrpoCTpaHsieMbIX cpenax pa3paboTKu. I[porpamMmupyembIit
KOHTPOJUIEP JOJDKEH 001a1aTh MOPTaMH IS ITOJKITIOUSHUSI II(POBBIX H
aHAJIOrOBBIX ycTpoiicTB, uHTepdeiicamu TTL, USART, 12C, SPI, Ethernef
Bluetooth nmu WiFi.

B cocraB KOMIUIEKTa TOTKEH BXOJUTH MOYJIb TEXHUYECKOTO 3pEHUS,
MPEJICTaBIISIIOLIMI CO00H BBIYHCIUTENBHOE YCTPOHCTBO CO BCTPOEHHBIM
MHKPOIPOIIecCOpoM (KOJI-BO siZiep - He MeHee 41T, 4acToTa siipa He MEHE
1.2 TTu, oosem O3V - He MmeHee 512MO, 00beM BCTPOCHHON MAMSTH - HE
Menee 81°0), IHTErpUPOBAHHON KaMepoii (MAKCHMAIIBHOE pa3pelicHe
BUJICOTIOTOKA, IepeaaBaeMoro o uarepdeiicy USB - He

MeHee 2592x1944 en1.) ¥ ONTHYECKON CHCTEMOIH. Monyis
TEXHUYECKOTO 3PEHHUS JOJDKEH 00JIalaTh COBMECTUMOCTBIO C Pa3IMUHBI]
IpOrpaMMHUPYEMBIMU KOHTpPOJIJIEpaMH ¢ IoMolIbio uHTepdeiicos - TTL,
UART, I2C, SPI, Ethernet. Moysib TEXHHUECKOTO 3pEHUS TOJIKEH UMETh
BCTPOECHHOE MTPOrpaMMHOE 0OecrieueHre Ha OCHOBE ONEPALMOHHON CHCTEN
Linux, mo3BoJisiroIIiee OCyIeCTBIATh HACTPOMKY CHCTEMbI MAITUHHOTO
00y4eHHsI TapaMeTpOB HEHPOHHBIX CeTel 11l OOHapy)eHUs 00BEKTOB,
orpezieNieHus: UX MapamMeTpoB U JaIbHEHIIIeH naeHTH(HUKALIIH.

[bI




HaumenoBanue
000py/10BaHNs

KpaTkue npuMepHble TeXHHYeCKHe XapaKTepUCTHKH

KoymyectBo emunun st
00111e00pa3oBaTeTHLHBIX
OpraHu3alMii, He
SIBJISTFOLLIIXCSL

MAJIOKOMILUICKTHBIMM, €]1.

H3M.

KoymuectBo emumun st
00111e00pa3oBaTeTHLHBIX
OPraHU3aLuid, SIBJISTIOIUXCS
MAJIOKOMILIEKTHBIMH, €71,

H3M.

KomiibloTepHoe 000pyaoBaHHe

KommuiekT nomkeH obecrieunBaTh BO3MOXKHOCTh H3yYEHHUSI OCHOB
pa3pabOTKH MPOTPAMMHBIX M alllIAPaTHBIX KOMIUIEKCOB MHKEHEPHBIX CHCTY
pemrenuii B chepe "MHTEpHET Bemiel”, a Takxke pelieHui B 001acTH
POOOTOTEXHUKHU, UCKYCCTBEHHOTO MHTEIUIEKTa U MALTMHHOTO OOYYEHUs.

M,

®dopm-hakTop: HOYTOYK,

1 HoytOyk

XKecrkas, HeoTKIIFOYaeMast KIIaBUaTypa. HATMIKE,

Pycckas packiazka KiaBuaTyphl: HATHYHE,

JlnaroHanb Skpana; He Menee 15,6 mroiMoB;

Pazpernienne sxpana: ve Mmeree 1920x1080 mukcerneii;

KomuecTBo siep nporieccopa: He MeHee 4;

KomaectBo otokoB: He MeHee §;

bazoBast TakToBast yactoTa rporeccopa: He menee 1 [T,
MaxkcumMasbHast TAKTOBast YacToTa rporieccopa: He menee 2,5 [T,
Kbamr-mamsite miporieccopa: He MmeHee 6 Moaiir;

OOBeM yCTaHOBJICHHOMW OIepaTUBHOM MaMsTH. He MeHee 8 ['0ailT;
O0beM MOIePKIUBASMON OTEPATHBHOM MaMSITH (117151 BOSMOKHOCTH
pacimpenusi): He MeHee 24 ['0aiiT;

O0neMm Hakonmrelrst SSD: ve menee 240 ["0aiir;

Bpemst aBToHOMHO# paboTHI OT OaTapen: He MeHee 6 9acoB;

Bec HOyTOYKa € yCTaHOBJIIEHHBIM aKKyMyJIsITopoM: He Oonee 1,8 kr;
Buemmuit unrepdeiic USB crannapra He Hike 3.0: He MeHee Tpex
CBOOOIHBIX;

Buemnnii untepdeiic LAN (ncronb30BaHue MEPEXOTHAKOB HE
MPETYCMOTPEHO): HATTNYHE;

Hamune momyrieit u naTepdericoB (MCOMb30BAHKE IEPEXOTHUKOB HE
npenycmorpeno): VGA, HDMI;

becnipoBonast cesizb Wi-Fi: Hamaume ¢ mopneprkkoii crangapra IEEE
802.11n unu coBpeMeHHeg;

3.




KosmyecTBO eIMHMIL 1151

KosmuecTBo CAUHUILL )15
00111e00pa3oBaTeTHLHBIX
. 00111e00pa3oBaTeTHLHBIX
HaumenoBanue OpraHvsauum, He o
Ne KpaTtkue npuMepHbIe TEXHIYECKHE XAPAKTEPHCTHKA OpraHU3ALMI, SBISIOIXCA
00opynoBaHust SIBJISTEOIIXCST
MAJIOKOMILIEKTHBIMM, €.
MAJTOKOMILICKTHBIMH, €/1.
H3M.
W3M.
Web-kamepa: Hamume;
Manwuynsrop "Mplllib'": HUTMUKE;
[pemycraHoBrieHHas onepalMoOHHas! cucTeMa ¢ rpaduieckum
TOJTK30BATEIILCKUM HHTEp(EHcoM, 0OeCTIeUMBAOIIast padoTy
PacIpOCTpaHEHHBIX 00PA30BATENBHBIX 1 OOIIECUCTEMHBIX
TIPWIOKEHUIA: HAJTMYHE.
Tun ycrpoiictBa: MOY (hyHKImMY 11eyaT, KOMPOBAHUS,
CKaHMPOBAHUS);
T a H MEHe
Moy
2
(mpunTep, PopmaocOy:muern: o-edernbiiie A4,
L{BeTH Th pH : 1 . 1 .

CKaHEP, KOHHUP)

TexHoAOFR S HeUaT —HazeDHast
+EXHOAOHSHHEYAH-Ha3epHast

MaxkcumarsHoe pazperierue nedatu: He menee 1200x1200 toyek;

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




IMPO®IILHBI KOMILIEKT OGOPYJIOBAHUS

TABJIVLIA Ne2

KommuecTBo equnmIx 1j1st
npo¢uIHLHOrO KommuecTBo equnun s
KOMILIEKTa NPOoQHILHOTO
HaumenoBanue (ob1reo0pasoBaTesbHBIE KOMILTEeKTa
Ne o0opynoBaHust KpaTkue nmpuMepHbIe TEXHHUECKHE XapaKTePUCTHKA OpraHu3aIum, He (ManoKoMILIEKTHBIE
SIBJISTIOLLIMECST o01eo0pasoBaTeIbHbIE
MAJIOKOMILIEKTHBIM), OPraHu3aMm), €. U3M.
€1. U3M.
BA30BAS (OBS3ATEJIBHAS YACTD)
EcTecTBeHHOHAYYHASI HATIPABJIEHHOCTH
OGecrnieunBaeT BBIOIHEHHE J1a00PATOPHBIX PAOOT HA YpOKax 1Mo OUOJIOTHH B
OCHOBHOM IIKOJIE ¥ IPOEKTHO-UCCIEA0BATENBCKOM JEATEIIbHOCTH YHAIUXCSL.
Kommnekranus: becpoBoiHOM MyIbTHIATIMK MO OUOJIOTHH € 6-10
BCTPOCHHBIMH JJATYMKAMH.
JlaTank BaxHOCTH ¢ auarna3oHoM u3mepenns 0. ..100%
JlaTurk OCBEIICHHOCTH C JAMANa30HOM H3MepeHHs He yxe yeM ot 0 10
180000 nx
Harunk pH ¢ nuanazonom u3Mepenus He yxe yem ot 0 1o 14 pH
JlaTauk TeMIepaTyphl ¢ TMANa30HOM M3MEpeHus He yxe dyeM ot -20 10
+140C
[Mudposas madoparopus Jar200xkmxCwm;ponpoBoaumoctkrnCemanan0310 amu u3mepeM ust He yxe gem ot 0
o uu onexkT ot 0 mo 2000 m ;0T aoH H
20000 mxC
1 110 Orororun JlaT4auk Temrieparypsl OKPYKaroIE CpeJibl C IMara30HOM U3MEPEHUS HE 3. 2 IT.
(yueHnueckas) yxe geMm ot -20 10 +40

Axceccyapbl.

Ka6ens USB coemHUTETbHBIHI

BapsitHOE yeTpoiicTBO ¢ Kaberem MiniUSB

USB Anantep Bluetooth 4.1 Low Energy

Kpartkoe pykoBOICTBO IO KCILTyaTaIMH IIUPPOBOI TaO0PATOPUH
[udposas Bumeokamepa ¢ METAUTHYECKUAM ILITATUBOM, pa3pellicHHe He
menee 0,3 Mrke

[porpammHoe obecrieueHre

Metomyeckue pekoMeHiatuy He Menee 30 padoT
YnakoBka
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npo¢uIHLHOrO KommuecTBo equnun s
KOMILTEKTa npopuILHOrO
Ne Hamvenosanue KpaTkue nprvepHbIe TeXHIYeCKHe XapaKTePHCTHKH (oBmmieoGpasopareHble KOMILIEKTa
000py/10BaHHST OpraHu3aiuy, He (MAIOKOMILTEKTHBIE
SIBJISTIOLLUECS 0011e00pa3oBaTe/IbHbIC
MAJIOKOMILIEKTHBIM), OPraHU3aIMN), €. U3M.
€. U3M.
Hanaue pyccKosi3bIMHOTO caiiTa MoUIep kKU, HATMYHE BUICOPOITMKOB.
OOecrnieunBaeT BIOIHEHHE J1a00PATOPHBIX PAOOT M0 XMMHUU HA YPOKaX B
OCHOBHOM IIKOJIE ¥ IPOEKTHO-UCCIEA0BATENBCKOM JEATEIIbHOCTH YHAIUXCSL.
Kowmrorexranyst:
BecripoBoiHOI MyIBTHIATYHMK MO XUMHU € 4-Ms1 BCTPOSHHBIMU JaTYHKAMU:
Harunk pH ¢ quanazonom u3Mepenus He yxe yem ot 0 1o 14 pH
JaT4rK BBICOKOM TeMIIepaTypbl (TEpMOIApHBIi) C IHAa30HOM U3MEPEHUSI
He yxxe ueM oT -100 no +900C
JlaTurk 3J7IeKTPOIPOBOMMOCTH C JTAria30HaMHU U3MEpeHus He yoke ueM ot 0
110 200 MxCwm; ot 0 mo 2000 MxCwm; ot 0 mo 20000 MxCwm
JlaTumk Temrieparypsl IUIATUHOBBIN C TMAIIa30HOM H3MEPEHNUS HE YXKE YeM
+
31IT. 2 IIT.
Hudposas nadopartopus ot -30 nobie120TCuku:

OTtaenbH 1a 4
no xumud (yueHudeckas)

ATIHUK ONITHYCCKOM TUIOTHOCTH 525 HM

Axceccyapsl

Ka6ens USB coemrHUTETbHBIHI

BapsitHOE yeTpoicTBO ¢ Kaberem MiniUSB

USB Anantep Bluetooth 4.1 Low Energy

Kparkoe pykoBOICTBO 110 SKCILTyaTariuy ugpoBoii JabopaTopun
HaGop nmaGoparopHoii ocHaCTKH

[porpammHoe obecrieueHre

Meroandeckue pekomeHarn He MeHee 40 padbor
Haymape pyccKosi3IMHOTO caifTa MoIIepyKKU
Hamuue BruieopomkoB.




HanmenoBanue
00opyIoBaHust

KpaTkue nnpuMepHbIe TeXHHYECKHE XaPAKTePUCTHKU

KosmuectBo exunu 17151

npo¢uIHLHOrO
KOMILTEKTa
(ob1re00pasoBaTesILHBIE
OpraHu3aluMy, He
SIBJISTIOIIINECS
MAJIOKOMILIEKTHBIM),
e]1. U3M.

KommnuecTBo exmHuI 11st
npopuILHOrO
KOMILIEKTA
(MAJIOKOMILTIEKTHBIE
001eodpasoBaTe/IbHbIE
OPraHu3aIMm), €. U3M.

[udposas aboparopust
1o (hu3rKe
(yueHnueckas)

O0ecrieunBaeT BHITOIHEHHE SKCIIEPUMEHTOB 0 TeMaM Kypca (pU3HKu.
Komrutekratmst:

becripoBoHOM MyTETHIATYHK O (HH3UKE C 6-F0 BCTPOSHHBIMU TaTYNKAMHU:
[TudpoBoii naTumK TeMIepaTypbl ¢ AUANA30HOM U3MEPEHUSI HE YXKE YEM OT -
20 o 120C

[Hudporoii naTurk aOCOIIOTHOTO IABJICHHUS C TMANIA30HOM U3MEPEHUS HE
yxe gem ot 0 1o 500 kI1a

JlaTurk MarHUTHOTO TOJIA C TMANa30HOM M3MepeHus He yke yeM ot -80 110
80 mMTn

JlaTumnk HarpsbKeHHs ¢ TMana3oHaMy H3MEPEeHus He YKe 4eM oT -2 1o +2B ;
ot -5 10 +5B; or -10 o +10B; ot -15 o +15B

JlaTurk Toka He yxe yeM ot -1 o +1A

JlaTuuk akcenepoMeTp ¢ oKa3aTesiiMU He MeHee ueM: +2 g; +4 g; +8 g
OrtnenbHbIE YCTPOICTBA:

USB ocrmmtorpad He meHee 2 kaHaina, +/-100B

Axceccyapbl

Kab6ems USB coenmHUTEEHBINH

BapsiiHOE YCTPOHCTBO ¢ Kaberem MiniUSB

USB Anantep Bluetooth 4.1 Low Energy

KoHcTpykTOp /115 IpOBEIeHHsT SKCIIEPUMEHTOB

Kparkoe pykoBOACTBO IO SKCILTyaTaly HU(poBoi 1adbopaTopun
I[TporpamMmHoe obecrieueHne

Meromnueckue pekomeraarwu (40 pador)

Hanmume pyccKos3pIMHOTO caidTa MoJIEP>KKA

Haymune BuaeopomKoB.

3.

2 10T,

Kommnbroreproe 00opynoBanue

4

Hoytoyx

Dopm-haxTop: HOYTOYK,;

3.

2 1LIT.




HanmenoBanue
00opyIoBaHust

KpaTkue npuMepHble TeXHHYeCKHe XapaKTepUCTHKH

KoymyectBo emunun st

npo¢uIHLHOrO
KOMILTEKTa
(oG1Ie00pasoBaTeIbHBIE
OpraHM3aIuy, He
SIBJISTEOLLIVIECST
MAJIOKOMILIEKTHBIM),
1. i3M.

KonuuectBo equHuI 1ist
npopuILHOIO
KOMILIEKTA
(MAJIOKOMILTIEKTHBIE
001eodpasoBaTe/IbHbIE
OPraHu3aIMm), €. U3M.

XKectkas, HeoTKITIOUaeMasi KJIaBHATypa. HAJINYHE;

Pycckas packiazika KJ1aBuaTypbl. HUIMYKE,

Jlaronais SKkpaHa: He Menee 15,6 moimoB;

Pasperenne sxpana: He menee 1920x1080 mikcereit;

KomuecTBo siep nporieccopa: He MeHee 4;

KommuectBo oTokoB: He MeHee 8;

bazoBast TakToBast yactora nporeccopa: He menee 1 [T,
MaxkcumMarbHast TaKTOBast YacToTa rporieccopa: He menee 2,5 [T,
Kbamr-mamsite niporieccopa: He MeHee 6 Moaiir;

OO0BeM yCTaHOBIICHHOM OTIEpaTUBHOM namMsTH: He MeHee 8 I 0aiir;
O0BeM HOUICPKUBACMO# OTIEPATUBHOM MAMATH (11711 BOSMOYKHOCTH
pacimpenus): He MeHee 24 ['0aiir;

O6nem Hakormrenst SSD: e menee 240 I'Gaiir;

Bpemst aBTOHOMHOI paboTh! OT 6aTapeu: He MeHee 6 4acos,;

Bec HOoyTOYKa € yCTaHOBJIIEHHBIM aKKyMyJIsITOpoM: He Oonee 1,8 kr;
Buemmuit unrepdeiic USB crannapra He ke 3.0: He MeHee Tpex
CBOOOJIHBIX;

Buermmnii unrepdeiic LAN (Mcrosb30BaHME MEPEXOTHUKOB HE
TPETYCMOTPEHO): HAITNYHE;

Hamarie moyneit u nHTepdeiicoB (HCIONB30BaHIE TEPEXOHUKOB HE
npeaycmorpeno): VGA, HDMI;

BecripoBonast cesi3b Wi-Fi: Hanmmure ¢ moiepxkoit cranaapra IEEE
802.11n unu coBpeMeHHeE;

Web-kamepa: HasIMume;

Manunynsrop "MbIlIb': HATHYHE;

IpemycraHoBNeHHAs ONEPAIMOHHAS CUCTEMA C TpapUUecKuM
TI0JIb30BaTELCKUM HHTEp(EicoM, 0OecrieurBaroLias paboTy
pacrpoCcTpaHEHHBIX 00Pa30BaTENbHBIX U OOIIECHCTEMHBIX TPUIIOKEHHIA:
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npo¢uIHLHOrO KommuecTBo equnun s
KOMILTEKTa npopuILHOrO
Ne Hamvenosanue KpaTkue npuvepHbIe TEXHHYECKHE XapaKTepUCTHKH (oBmmeoGpasosare L HbIe KOMILIEKTa
00opyIoBaHust OpPTraHU3ALMH, HE (MAIOKOMILTEKTHBIE
SIBJISTIOIIINECS 001eodpasoBaTe/IbHbIE
MAJIOKOMILIEKTHBIM), OPraHu3aIMm), €. U3M.
€. MI3M.
HATMYHE.
Tumn ycrpoiictBa: MOV ((yHKIWMH 11€94aTH, KOITMPOBAHKS, CKAHUPOBAHIIS);
®dopmar Oymaru: He MmeHee A4,
M®YV (npuntep, ckanep, L{BeTHOCTh: YepHO-OCIbIii;
5 KOIH) TexHonorus neyaty: jga3epHast 1. 1.
MakcumarnsHoe pazperienue nedaru: He menee 1200%1200 Toyek;
Hurepdeticer: Wi-Fi, Ethernet (RJ-45), USB.
JONOJIHUTEJILHOE OOPYJIOBAHUE
EcrecTBeHHOHAYYHASI HAIPABJIEHHOCTH
OOecnieunBaeT BIIOIHEHHE J1a00PATOPHBIX PadOT Ha YpOKax 110 OMOJIOrHH B
OCHOBHOM IIKOJIE Y ITPOEKTHO-UCCIIEA0BATENILCKOM AEATENBHOCTH YJaIXCS.
Kommnekranus: becpoBoiHOM MyIbTHIATYMK MO OUOJIOTHH € 6-10
BCTPOCHHBIMH JJATYNKAMH.
JaTunk BnaxxHocTH ¢ AuarnazonoM nimMepenus 0...100%
JlaTuvk OCBEIICHHOCTH C JMANa30HOM M3MepeHUs He yxe dyeM ot 0 710
180000 mx
Hatuuk pH ¢ quanasonoM nu3mepenus He yxe yeM ot 0 1o 14 pH
[udposas nadopatopust J{drurk Temmepatypsl ¢ AUana3oHOM U3MEpeHus He yxke ueM oT -20 110
1 110 GUOJIOTHH +140C (Riig 1mm.
(yueHwueckas) JlaTurk 37eKTpONpPOBOAMMOCTH C TMara30HaMU N3MepeHus He yrke yeM oT 0

110 200 MxCwm; ot 0 mo 2000 MxCwm; ot 0 mo 20000 MxCwm

JlaTavk TemIrepaTypbl OKPYXKAarOIICH CPeIbl C IMAlla30HOM H3MEPEHHS HEe
yxe uem ot -20 no +40

Axceccyapsl

Kabens USB coenuHuTebHBLA

3apsitHOE YCeTpOoicTBO ¢ Kabenem MiniUSB

USB Ananrrep Bluetooth 4.1 Low Energy

Kparkoe pykoBOICTBO 110 SKCILTyaTary ugpoBoii JabopaTopun
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npo¢uIHLHOrO KommuecTBo equnun s
KOMILTEKTa npopuILHOrO
Ne Hamvenosanue KpaTkue nprvepHbIe TEXHIYeCKHe XapaKTePHCTHKH (oBmmieoGpasopareHble KOMILIEKTa
00opyIoBaHust OpraHM3aIuy, He (MAIOKOMILTEKTHBIE
SIBJISTIOLLUECS 0011e00pa3oBaTe/IbHbIC
MAJIOKOMILIEKTHBIM), OPraHu3aIMm), €. U3M.
€. I3M.

udposas Buneokamepa ¢ METALIMIECKUM IITATUBOM, pa3pelieHue He

menee 0,3 Mrmkc

[IporpammHoe obecniedeHre

Metomrdeckue pekomennaimy He Mmenee 30 padot

YnakoBka

Haymaue pyccKos3pIMHOTO caifTa MoJIEPKKH, HAIMYKME BUICOPOIIMKOB.

OOecnieunBaeT BHIIOIHEHHE J1a00PATOPHBIX PAOOT [0 XMMHUU HA YPOKAX B

OCHOBHOM IIKOJIE ¥ IPOEKTHO-UCCIEA0BATENBCKOM JEATEIIbHOCTH YHALUXCSL.

Komrmexrarmst:

BecripoBoiHOI MyIBTHIATYHMK 1O XUMHU € 4-Ms1 BCTPOSHHBIMH JaTYHKAMU:

Harunk pH ¢ quanazonom u3Mepenust He yxe yem ot 0 1o 14 pH

JIaT4rK BBICOKOM TeMIIepaTyphl (TEPMOIAPHBIi) C THANa30HOM H3MEPEHHSI

He yxe yeM oT -100 no +900C

JlaTurk 3J7IeKTPOIPOBOMMOCTH C JTaria30HaMHU U3MepeHus He yoke ueM ot 0

10 200 MxCwm; ot 0 mo 2000 MxCwm; ot 0 mo 20000 MxCwm

JlaTuuk Temriepatyphl IJTATUHOBBIN C IMAa30HOM U3MEPEHUS HE YKE YeM

[Mudposas nadopatopus of -30 1o +120C 11T, 11T,

no xumuH (yaenndeckas) O

TIEIbHBIC TaTUHKH:
JlaTukK ONTHUYECKOM ITIOTHOCTH 525 HM
Axceccyapbl.
Kab6ens USB coenyHUATEIBHBIH
BapsitHOE yeTpoiicTBO ¢ Kaberem MiniUSB
USB Ananrrep Bluetooth 4.1 Low Energy
Kpatkoe pykoBOJCTBO 1O SKCILTyaTaIu IpoBoi 1abopaTopun
HaGop nmaGoparopHoii ocHaCTKH
[porpammHoe obecrieueHre
Meroandeckue pekomeHarn He MeHee 40 pador

Hamrune PYCCKOA3BIMHOI'O caiita TMOJICPIKKU




HanmenoBanue
00opyIoBaHust

KpaTkue npuMepHble TeXHHYeCKHe XapaKTepUCTHKH

KosmuectBo exunu 17151

npo¢uIHLHOrO
KOMILTEKTa
(oO1Ie00pasoBaTeIbHBIE
OpraHM3aIuy, He
SIBJISTEOLLIVIECST
MAJIOKOMILIEKTHBIM),
1. i3M.

KommnuecTBo exmHuI 11st
npopuILHOrO
KOMILIEKTA
(MAJIOKOMILTIEKTHBIE
001eodpasoBaTe/IbHbIE
OPraHu3aIMm), €. U3M.

Hammae BHUICOPOJIMKOB.

ITudposast naboparopust
1o usrKe
(yueHnueckast)

OOecrieunBaeT BBINOIHEHHUE KCIIEPHIMEHTOB I10 TeMaM Kypca (pr3HKH.
Komrmexrarmst:

BecnpoBoHON MYITBTHAATYHK 110 (PU3HKE C 6-10 BCTPOSHHBIMH IaTYMKAMU:
[uhpoBoii aT4MK TEMIIEpaTyphI C THaria30HOM N3MEPEHHS HE YKE YeM OT -
20 mo 120C

[udpoBoii aT4rK aOCOMIOTHOTO IABJICHUS C TUANIA30HOM U3MEPEHHUS He
yxe yem ot 0 o 500 kI1a

JlaTark MarHUTHOTO TIOJIS C TMANIA30HOM M3MEpPEeHUs He yke ueM ot -80 110
80 mTn

JlaT4uK HAMpPSLKEHUS C Iaria30HaMK H3MEPEHHS He yKe 4eM oT -2 10 +2B ;
ot -5 10 +5B; or -10 o +10B; ot -15 0 +15B

JlaTurik ToKa He yxe yeM ot -1 o +1A

JlaTunk akcenepoMeTp ¢ TIoKa3zaTesiMU He MeHee ueM: £2 g; +4 g; £8 g
OrtzenbHbIE YCTPOKCTBA:

USB ocimtorpad e metee 2 kanana, +/-100B

Axceccyapbl.

Ka6ems USB coemHnTENBbHBIH

BapsitHOE YCTpOicTBO ¢ Kaberem MiniUSB

USB Anarrrep Bluetooth 4.1 Low Energy

KoHcTpykTOp 1151 IPOBEICHUS SKCIIEPIMEHTOB

Kpatkoe pykoBOJCTBO 1O SKCILTyaTaIu IpoBoi 1abopaTopun
IporpammHoe obecrieueHre

Metoauueckue pekomeraimu (40 pador)

Hamune pyccKosi3bIMHOTO caifTa Moaep:KKH

Haymurie BuieopomkoB.

ITudposas naboparopust
10 (PHBZHOTIOTUH

OOecneunBaeT MPOBEEHHUE UCCIEOBaHNS N0 (DYHKIIMOHUPOBAHHIO
yenoBevyeckoro opranmsma. Komrutekranust: becnpoBoaHOM MyTbTUAATYMK

1 .

1 .
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npo¢uIHLHOrO KommuecTBo equnun s
KOMILTEKTa npopuILHOrO
Ne Hamvenosanue KpaTkue npuvepHbIe TEXHHYECKHE XapaKTepUCTHKH (oBmmieoGpasopareHble KOMILIEKTa
000py/10BaHHST OpraHu3aiuy, He (MAIOKOMILTEKTHBIE
SIBJISTIOLLUECS 0011e00pa3oBaTe/IbHbIC
MAJIOKOMILIEKTHBIM), OPraHu3aIMm), €. U3M.
€. I3M.
(mpodrIbHBII YPOBEHB) 10 (pU3HONIOTUH C 5-10 BCTPOSHHBIMU JaTulKaMU: [laTurik apTepraibHOrO
nasnenus (0...250 MM pr. cT.)
JlaTumK myJibca ¢ quanasoHoM u3Mepenus He yke yeM ot 30 1o 200 yu/mun
JlaTauk TeMriepaTypsl Tella ¢ AUAa30HOM U3MEPEHHS He YKe 4eM oT +25 10
+40C
JlaTaviK 9acTOTHI ABIXaHHS C TUAITa30HOM M3MEpeHust He ke deM oT 0 1o
100 ruksI0B/MIH
Jatunk yckopenust ¢ nokaszarensamu +2 g; +4 g; +8 g
OrtnenbHble yCTpOICTBA:
Hatuuk DKI' ¢ quanasonom uzmepenus He yke geM oT -300 1o +300 mB)
Jaruuk pH ¢ muanazonom m3mepenus He yxxe yeM ot 0 mo 14 pH
JlaTumk cuomep ¢ auana3zoHoM u3MepeHus He yxe ueM oT -40 no 40 H
JlaTark OCBEIIEHHOCTH C JMANa30HOM H3MepeHHs He yxe uyeM ot 0 10
180000 nx
Axceccyapbl
Kab6ems USB coenmHUTEEHBINH
BapsiiHOE YCTPOHCTBO ¢ Kaberem MiniUSB
USB Ananrep Bluetooth 4.1 Low Energy
KoHcTpykTOp 4715 IIpOBEIeHUSI SKCTIEPUMEHTOB
Kparkoe pykoBOICTBO O SKCILTyaTaIuu UQpoBoi TabopaTtopumn
[TporpammHoOe obectieueHre
Meromyeckue pekoMeHnaiuy He menee 20 pabot
Hanmume pyccKos3pIMHOTO caidTa MoJIEP>KKA
Haymune BuaeopomKoB.
ObecrieunBaeT MPOBE/ICHIE YYEOHOTO AKOJIIOTUIECKOTO MOHUTOPUHTA
[Hudposas maGoparopust MHCTpYMEHTATLHBIMUA MeToiamMu. Habop mpumeHsieTcs ipu n3y4eHun 1 1
IO SKOJIOTHHI 9KOJIOTHH, OMOJIOTUH, XUMHH, Teorpadur ¥ IPUPOIOBEICHNS, a TAKKE IS ' '

WHAWBUAYAJIbHBIX UCCIICIOBAHNS U HpOGKTHOf/'I JACATCIIbHOCTU HIKOJIBHHUKOB.
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Kommnekramust: becripoBoaHOM MyJIBTHIATYHK IO SKOJIOTHYECKOMY
MOHUTOPHHTY € 8-F0 BCTPOSHHBIMH JaTINKAMHU:

JlaTurk HATpaT-MOHOB

JIaTynK XJIOpUI-MOHOB

Harunk pH ¢ nuanazonom u3Mepenus He yxe yem ot 0 1o 14 pH

JlaTuvk BiaxxHocTy ¢ auarazonoM mimepenws 0...100%

JlaTurk OCBEIICHHOCTH C JAMANa30HOM M3MepeHHs He yxe yeM ot 0 10
180000 sk

JlaT4uk TeMreparypsbl ¢ IHana3oHOM H3MepeHnst He yke ueM ot -20 110
+140C

JlaTurk 3J7IeKTPOIPOBOMMOCTH C JTaria30HaMU U3MEpeHus He yoke ueM oT 0
10 200 MxCwm; ot 0 mo 2000 MxCwM; ot 0 mo 20000 MxCm

JlaTurk Temreparypbl OKPYKaroLIE CpeIbl C TMarna3oHoM U3MEPEHUS HE
yxe yeM oT -20 1o +50C

OrtenbHbIC JaTYUKK:

JlaTurk 3ByKa ¢ (yHKIIMEN HHTETPUPOBAHMS C IMANIa30HOM U3MEPEHNUS
gacToT He MeHee 4eM oT 50 Iy 1o 8 kI

JlaTuvK BIIQYKHOCTH ITOYBHI C IMANIA30HOM M3MepeHust He yke 9eM ot 0 110
50%

Jatumk kucmopoa ¢ auarnasonoM mamepenus ot 0 1o 100%

JlaT4nK ONTUYECKOM TUIOTHOCTH 525 HM

Jlatuuk onTudeckoit miotHoctd 470 HM

JlaTauk TypOUIMMETp ¢ TMara30HOM M3MepeHus He yxe yeM ot 0 o 200
NTU

JlaTavk OKWCH YTIIepo/ia C IMara3oHoM u3meperus He yxe yem ot 0 1o 1000
ppm

Axceccyapsl

Ka6enp USB coemunutenbHblii (2 1mT.)
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BapsiIHOE YCTPOHCTBO ¢ Kaberem MiniUSB

USB Ananrep Bluetooth 4.1 Low Energy

CrepyKeHb JUIs 3aKpETUICHHS JaTYHKOB B ILTATHBE

Kparkoe pykoBOJCTBO 1O AKCILTyaTalyu 1rpoBoi 1adopaTopun
[porpammMuoe obecrieyeHne

Meromyeckue pekoMeHaiuy He Menee 20 pabot

YnakoBka

Hamiiue pyccKosi3bIMHOTO CaiiTa MOJUIEPKKH, HAIIMYNE BUJICOPOIIHKOB.

Mukpockor [ugppoBoit

Tun MUKpocKomna: OMOTOTHYECKIHA

Hacaska Mukpockoria: MOHOKYIISIpHast
Haznauenue: 1abopaTopHbIii

MeTon uccrenoBaHus: CBETIIOE MoJie
Marepuai ONTUKH: OIITUYECKOE CTEKIIO
YBeniaeHrne MHUKpPOCKoIa, kpat: 64 — 1280
Oxkymsipsr: WF16X

O6nekTuBbI: 4x, 10X, 40xS (MoAnpyKUHEHHBII)
PeBonbBepHast ronoBka: Ha 3 o0bekTHBa THIT
TIOZICBETKH: 3€PKAJIO WIIM CBETOIMO]]
PacrnionosxeHne noICBETKH: BEPXHSIS U HYDKHSIS
Marepuain Kopiryca: MeTaut

[penmerHbiii cromk, Mm: 90

Ucrounnk rmaranvst: 220 B/50 '

Yucno merammkceneid: 1

1 .

1 .

Habop OI'D no xumunn

B nabop BxoaiT Beck! 1abopatopHble sekTponHbie 200 1, ciMpToBKa
JabopaTopHasi, BOPOHKA KOHHYECKast, TA0vKa CTEKIITHHAs, Tipodupka [1X-
14 (10 mrryk), crakaH Beicokuii ¢ Hocukom BH-50 ¢ mMetkoii (2 mrykn),
IATHHIIP M3MEpUTENbHBIN 2-50-2 (CTEKIISIHHBIH, C IPUTEPTON KPBIILIKOH),
mrratuB st pooupok Ha 10 rué3 N, 3aKuM MPOOUPOYHBIH, IITATENb-

1 .

1 .
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nokedka (3 mryku), Habop (IaKOHOB VIS XpAaHEHHUSI PACTBOPOB U
peakTiBOB (00BbeM (utakona 100 mut - 5 KOMILIEKTOB 110 6 MITYK, 00beM
¢makona 30 mit - 10 KOMITIEKTOB 110 6 MITYK), IHIMH/IP U3MEPUTEILHBIH C
HocukoM 1-500 (2 mrykw), crakan Beicokuid 500 mit (3 trykw), Habop
epIIIeit TSl MBIThsI TOCY/IbI (€PILI IS MBIThSI IPOOMPOK - 3 IITYKH, EPIIT IS
MBITBSI KOJIO - 3 IITYKH), Xanat Oesibiid x/0 (2 mTykn), nepyaTku pe3HHOBbIC
XUMHYECKUE CTOMKHE (2 IITYKH), OUKH 3aIiuTHbIe, PruiibTpsl OymMakubie (100
ITYK), Toprouee i criuptoBok (0,33 ).

B cocraB HaOop BXOIST peaKTUBBI: ATFOMUHUH, JKEJIE30, COJISHAS KUCIIOTA,
METHJIOPaHX, (DeHONPTAICNH, aMMHUAK, TIEPOKCH]T BOJIOPO/IA, HUTPAT
cepeOpa u ipyrue; B 00IIen CI0KHOCTH - 44 pa3IMYHbIX BEIIECTB,
UCTIOJIb3YEMBIX JIISI COCTABJICHHUSI KOMIUICKTOB PEaKTUBOB ITPHU TIPOBEICHUN
9K3aMEHAITOHHBIX SKCIIEPUMEHTOB 110 KYPCY IIKOJIBHON XHMHH.

VYuebHas naboparopust
TI0 HEHPOTEXHOJIOTMN

B cocraB Bxozr:

Cencop Tum 1 ve menee 1 miT., oGecrieurBaeT BOZMOKHOCTh PErUCTPAIN
CUTHAJIA AMEKTPUYECKOM aKTHBHOCTH MBIIIII (3NeKTpoMEorpaMMsbl, IMI).
Perucrparmst 1ommKHa OCYIIECTBIISETCS HEMHBA3UBHO, CYXHMH JIEKTPOIAMU.
B03MOXHOCTBIO KpEIIeHHs K PyKe YeJIOBEKa, YTO JIOJDKHO J1aBaTh
BO3MOYKHOCTb PETUCTPUPOBATH EKTPHUECKYIO aKTUBHOCTH MBIIIIIHI B
00JacTH, Hajl KOTOpOH pacnionaraercst Kpervienue. [Ipu HanpspkeHnn
MBIIILBI JOKHA OBITH 0OecrieueHa BO3MOXKHOCTb HAOIOACHHS ITyYHOCTH
curana (1.e. npucyrcteue OMI), npu pacciabieHnH MBIIIIIBI - €€
OTCYTCTBUE.

Cencop Tum 2 He MeHee 1 mT., obecrieunBaeT BO3MOKHOCTD PETUCTPAITAH
curHaina gororuernamorpammsel (PI1I7) onTHyeckuM myTeM, 3a cueT
U3MEHEHUSI OTPAKEHHOT'O OT KPOBEHOCHBIX COCY/IOB CBETA, 00BEM KOTOPBIX
U3MEHSIETCS TI0JT BO3/ICHCTBHIEM ITyJTbCOBON BOJIHBI. CEHCOp JOIDKEH ObITh
o0ecriedeH BO3MOYKHOCTBIO KPETUICHHSI K TTOYIICUKe TTaThla YeJIOBEKa.

1 .

1 urr.
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Cencop Tum 3 He Menee 1 mT., oOecrieurBaeT BOZMOKHOCTh: PErUCTPaIn
curHaa syexrpokapauorpamMmbl (IKI') He MHBa3HMBHBIM CIIOCOOOM;
peructparmu |, Il u 11l oTBeaeHmit; MOAKITIOYEHMS JICKTPOIOB K CEHCOPY C
MOMOIIIBIO COC/IMHUTEIBLHBIX MPOBOJIOB, 000pY10BaHHBIX TouchProof
pazbeMamHL.

Cencop Tumn 4 ve meHee 1 wT. oGecrieunBaeT BO3MOKHOCTb: PETUCTPALI
CUTHAJIa KOXHO-TabBaHn4eckoi peakiuu (KI'P), peructpariys KOTOporo
OCYILIECTBIISIETCS] HA IMTOCTOSIHHOM TOKE; TOAKITIOUEHHS K TEITy YeJIOBEKa C
TIOMOIIIBIO CYXHX 3JIEKTPOJIOB, OJIKITIOUCHHE KOTOPBIX K CEHCOPY
OCYILIECTBIIACTCS ¢ oMoIIbio TouchProof pazsemos.

Cencop Tum 5 He Menee 1 mit., obecrieurBaeT BO3MOXKHOCTb. PETHCTPAIIUH
CHTHAJIA JICKTPUUYECKOM akTUBHOCTH Mo3ra (D2I7) ¢ OMOIIIBIO CYXHX
HEMHBA3MBHBIX JIEKTPOIOB; PErHCTPALMH AIEKTPHUYECKON aKTUBHOCTH
Pa3HBIX JIOJEH MO3ra; TIOKITFOUYEHHS SIEKTPOIOB K CEHCOPY € MTOMOIIIBIO
COETMHHUTENBHBIX MPOBOJIOB, 000PYI0BaHHBIX TOUChProof pazsemam;
3aKpETUICHHsT HJIEKTPOJIOB HA MTOBEPXHOCTH TOJIOBBI.

Cencop Tumn 6 He MeHee 1 mT., oOecrieurBaeT BO3MOKHOCTb. PErHCTpaLiK
curHaia kosebanus rpyaHoi kietku (CeHcop JbIXaHus); OMpeIeIeHHs
YaCTOTHI JIbIXaHHIS.

VYeTpoiicTBo 1t cO0pa JaHHBIX OT CEHCOPOB U MEPEAAUr Ha IEPCOHATIbHBIN
KOMITBIOTEP 00€CIIeUMBAET BO3MOKHOCTH COOpa IAHHBIX OT MOKITFOYEHHBIX K
HEMY CEHCOPOB M OTHPaBKy MoydeHHbIX JaHHbIX Ha [1K. [Toakmouenue
teHTpaibHoro Moy k [K ¢ momompro USB-kabers. LleHTpanbhbiii
MOJTyJb UMeeT He MeHee 1 mT,: ranpBaHnuecKyro usossiio ot [1K.
LleHTpasnbHbIit MOYIb OOECTIEYMBAET BO3MOYKHOCThH OTHOBPEMEHHOTO
MOJIKITIOUEHHS BIUTOTH 110 4 ceHcopoB. Kaxibiil 13 BxonoB LieHTpansHoro
MOJTYJIsl HIMEET TaTbBAHUUECKYIO M30JISIIHIO (0OecTieueHne MeXKaHaTbHON
raJibBaHUuecKoi n30stsamn). [logkimouenue ceHcopos k LleHTpanbHOMy
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MOJIYJTIO OCYIIECTBIISIETCS C MOMOILBIO CIIEUATM3UPOBAHHBIX Pa3beMOB TUIIA
LEMO, obecrnieunBaronyx npaBuIbHOCTb TOIKIFOYEHHS pa3beMa 1
CHIDKAIOIIMX PUCK CITy4altHOTO KaCaHUs! pa3beMOB TOKOIPOBOISILIX

YacTeH, a TakKe 00ECIIEUUBAIOIIMX 3aALUTY OT HECAHKIIMOHUPOBAHHOTO
TIO/IKITFOYEHUS] K IPOU3BOJIBHBIM YCTPOHCTBAM.

Monyis «KHonka» He MeHee 1 11T., 00ecrieunBaeT BO3MOXKHOCTb: Pa3METKH
PETUCTPUPYEMBIX CHTHAJIOB M OTMEYATh HE MeHee 3-X Pa3IM4HbIX KAaTErOpHU
COCTOSIHHM.

Y cTpoicTBO, BXOASIIEE B COCTAB 1A00paTOprH, JOJLDKHO 00ECIIeUnBaTh
BO3MOYKHOCTh PErUCTPAIMH apTePUATIbHOTO JABIICHHSI.

I[Mporpammtoe obecrieuenue (nasee - I10). JlommkHo obecrieurBarh
BU3YAITM3AIMIO M 00PA0OTKY PErUCTPUPYEMBIX CUTHAIIOB.

['maBHOE OKHO ITPOrpamMMBbI JOJHKHO COCTOSATh U3 BKIAIOK, KayK/as U3
KOTOPBIX COIEPKUT HAOOP TpauKoB, HEOOXOMUMBIX TSI OTOOPKEHHS
TpebyeMoii HHpOpMAIHHL.

JlomkHa UMETHCSI BKIIAJIKA JU1s1 OTHOBPEMEHHOI'O IPOCMOTpa CUTHAJIA CO
BCEX CEHCOPOB, OZIHOBPEMEHHO MOIKIIOUEHHBIX K LleHTpanbHOMY MOTYITIO.
910 00€ECIIEUMBACT BO3MOKHOCTH MHOTOKAHATILHOTO (ITOTUTpadIecKoro)
pexuma paboThl YCTPOICTBA.

Takoke JOHKHBI UIMEThCS BKIIAIKH 171 BU3YAIM3ALMH CUTHAJIOB OT CEHCOPOB
OMI', OIIT, KT, KI'P, 33T, cencopa apIxaHust, KHOIIKH; a TaK¥Ke

IIPOU3BOIHBIX l"pa(I)I/IKOB, Ha KOTOPBIX BUBYAIIM3UPYHOTCA CHCI_[I/I(I)I/I‘IHBIC JJIA TOT'O

WJIA HHOTO CUTHAJIA BEJIMYMHBIL.
1O nomxHO AaBaTh BOSMOKHOCT BU3YaIU3AIMH i 00PabOTKU
PETUCTPUPYEMBIX CUTHAJIOB, 8 UMEHHO:

- OMI': Bu3yanu3aiusi CUTHaa, CIIeKTp CUTHAIA, aMILTATY/IHBIA TPUTTED -
OIII": Bu3yanm3aIuisi CHTHaIIa, CTIEKTPa CUTHAJIA, TaXOTPaMMBI, Tpaduk

TTyJhca
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- OKI": Bu3yanu3anusi curHasa, TaxorpaMmbl, rpaduk mynbsca

- KI'P: Busyanmmsaims curHana

- O0I": BU3yanu3aims CurHaja, CIIeKTp CUTHaJIa, aMIUTMTY/Ia alb(a-purMma,
aMIuMTyIa OeTa-purma.

- CeHcop JpIXaHusl: BU3yAT3aIHsl CUTHAA, -

KHorka: Bu3yanm3anys CUrHana pa3MeTKH

1O nomxHO UMETh BO3MOYKHOCTh KacToMu3aLuy 1 HacTporku 110 s

3¢ GEKTUBHOTO OTOOpaKEHUsI TPAhUKOB. HACTPOMKA IIBETA, BHIOOP
TapaMeTpoB VTS aHAIN3a, BBIOOP 0TOOpakaeMbIX rpaduKoB,
Macirabuposanue rpadukoB. [10 70mKHO UMETh BO3MOKHOCTD 3aITUCH U
BOCIIPOU3BEIICHHS PETUCTPHPYEMBIX CHTHAJIOB.

B03M0oKHOCTD HACTPOMKH MapamMeTpoB (HIJIBTPALIMK CUTHANA C TTIOMOIIIBIO
(UIbTpa HIKHUX YacTOT, (PUIIBTPA BHICOKUX YACTOT, MIOJIOCOBOTO (PUIIBTPA,
PEXEKTOPHOTO (DIIIBTpA.

C nenbio ynoOcTBa aHaM3a CUTHANA, JJOJDKHA UIMEThCS BO3MOYKHOCTD
3aKCH PETUCTPUPYEMBIX CUTHAJIOB B (Daiil1, C TIOCIIETyIOIIeH
BO3MOYKHOCTBIO HX TIOCIIEITYFOIIIEr0 BOCTIpou3BeieHHs! B JanHOM [10
(MIMUTHPYST pETUCTPAIHIO CHTHAJIA B PEKUME PEATLHOIO BPEMEHH).

B coctaBe: MeTomrueckiie MaTepHaibl ISl YIUTEN S U 00yJaroIIuXcs,
OTMCAHHME TIOIKITFOYEHHUS CEHCOPOB J1a00PATOPUH, MHCTPYKIIAH TTO
uctosb3oBanuto [10, onucanue 1abopaTOpHBIX U MPAKTHUECKUX PadoT,
KOTOpPOE B TOM YHCJIE COICP)KHT NPE3EHTAIIMOHHBIE MATEPHAIIBL.
VYmakoBka/kopoOKa J1labopaTopru J0/DKHA 00ECTIEUMBAaTh Y00HOE XpaHEHHE
Y COZIepyKaTh MOCKA3KH TS PACTIONIOKEHHS CEHCOPOB U YCTPOMCTB
J1a0opaTopuu Jy1s1 yI0OHOTO UCTIONTB30BAHKS ITPETIOAABATEISIME 1
OOYYAFOTIIFIMFICS.

TexHoJ0rnuecKast HaMpaBJICHHOCTDb

9

| OGpazoBarernbHbI

| PoGoTorexunaeckuit Habop pe/IHa3HAYCH JYIsl H3YUEHHsI OCHOB

1 urr.
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npo¢uIHLHOrO KommuecTBo emyHMI AJ1st
KOMILTEKTa npo¢uILHOro
Ne Hamvenosanue KpaTkue nmpuMepHbIe TEXHHYECKHE XapaKTePUCTHKA (oBmmeoGpasosare L HbIe KOMILIEKTa
00opyIoBaHust OpraHu3aluMy, He (MAIOKOMILTEKTHBIE
SIBJISTIOIIINECS 001eodpasoBaTe/IbHbIE
MAJIOKOMILIEKTHBIM), OPraHu3aIMm), €. U3M.
e]1. U3M.

KOHCTPYKTOp JUIS POOOTOTEXHHKH, ACTaIeH, Y3JI0B 1 MEXaHU3MOB, HEOOXOTUMBIX IS

IIPAKTUKX OJIOYHOTO CO3IaHHUsT POOOTOTEXHIMYECKUX YCTPOKCTB.

MPOrPAMMHUPOBAHMUSI C HaGop npencrasiser co0oii KOMITIEKT CTPYKTYPHBIX JIEMEHTOB,

KOMIUICKTOM JaTYUKOB COCAMHUTCIIbHBIX 3JIECMCHTOB U DJICKTPOTCXHUYCCKUX KOMIIOHCHTOB.

Habop mo3BosisieT cobuparts (1 mporpaMMHpOBaTh COOMPAEMbIe MOJICIH), U3
AJICMEHTOB BXOJSIIIUX B €10 COCTaB, MOJICTIA MEXATPOHHBIX U
POOOTOTEXHIUYECKHX YCTPOWCTB C aBTOMATU3UPOBAHHBIM YIPABJICHUEM, B
TOM YHCJIE Ha KOJIECHOM XOJ1Y, a TaK K€ KOHCTPYKIIHI, OCHOBAHHBIX Ha
UCIIOJIL30BaHUH Tiepead (B TOM YKCIIe YEPBSYHBIX U 3y0UaThiX), a TaK e
PbIYAroB.

CBETOIOTHBIN MaTPUYHBIN JUCIUICH ¢ OEJI0i MOJICBETKON Ha KOHTPOJUIEpe
KosmiyecTBo MopToB BBOIa/BBIBO/IA HA KOHTPOJLUIEpE HE MeHee 6
KomnmuectBo kHOMIOK HE MeHee 4

OO0r11ee KOMYECTBO 1eMEHTOB. He MeHe 520 I1IT., B TOM YHCIIE:

1) nporpamMMEpyeMblii OJIOK YIIpaBICHHUsI, KOTOPBI MOYKET paboTaTh
ABTOHOMHO U B IIOTOKOBOM pe)KI/IMe;

2) cepBOMOTOpBI 3)

JIATYUK CHITBI

4) maT4rK PacCTOSHUSI

5) maTumk 1BeTa

6) akKyMmyJIATOpHas Oarapest

7) T1nacTHKOBBIE CTPYKTYPHBIE HJIEMEHTHI, BKITFOUast ep(hOpHpOBAHHBIC
AIIEMEHTBI. OAITKH, KYOHKH, OCH U BaJIbl, COSTMHUTENHHBIE YIIEMEHTHI K OCSIM
, MIeCTEPHH, TIPEIHA3HAUCHHBIC TS CO3/IaHMs YePBAYHBIX U 3yOUaThIX
niepe/iad, COSIMHUTEITBHBIC H KPETIE)KHBIE JIEMEHTH,

7) ITporpamMmmHOE 0OecTieueHIe, HCITOIb3yeMOe TS IPOrPaMMHUPOBAHHUS
coOMpaeMbIX pOOOTOTEXHIYECKHIX MOJIENeH U YCTPOICTB, JOCTYITHO JUIS
CKa4yMBaHWs U3 ceTr MHTepHeT




KosmuecTBo eumm 1715

npo¢uIHLHOrO KommuecTBo equnun s
KOMILTEKTa npopuILHOrO
Ne Hamvenosanue KpaTkue nprvepHbIe TEXHIYeCKHe XapaKTePHCTHKH (oBmmieoGpasopareHble KOMILTEKTA
0GopyoBaHmst OpraHH3aIMH, He (MaTOKOMILTEKTHBIE
SIBJISTIOLLUECS o01ieo0pasoBaTe/IbHbIC
MAJIOKOMILIEKTHBIM), OPraHu3aIum), €. U3M.
€1 H3M.

Kommexr JJIA U3YYCHUSI OCHOB DJICKTPOHUKHA U pO6OTOTeXHI/IKI/I

Habop nomkeH ObITh NpetHa3HaueH 151 POBEICHNS YIeOHbIX 3aHTHIA IO

SJIEKTPOHUKE U CXEMOTEXHHKE C LEIIBIO U3YUCHUA HauOoee

pacnpoCcTpaHEHHOM 3JIEMEHTHOM 0a3bl, MPUMEHSIEMOM JIJIsI HHKEHEPHO-

TCXHUYCCKOI'O TBOPUCCTBA YHAIIIUXCA U pa3pa6OTKI/I y‘I€6HLIX MO,Z[GJIeﬁ

poboToB. Habop 1omkeH Mo3BOMIST YJHAIMCS Ha TIPAKTUKE OCBOHTH

OCHOBHBIC TCXHOJIOTUH ITPOCKTUPOBAHUA pO6OTOTCXHI/ILICCKI/IX KOMILICKCOB

Ha IIpuMEpe y‘IC6HBIX MO,Z[CJ'ICI‘/’I pO6OTOB, a TaKIKE U3yUUTb OCHOBHBIC

TEXHUYCCKUC PCIICHUS B objactu KI/I6epHCTI/I‘{eCKI/IX H BCTPpauBACMbIX

CHUCTEM.

B cocraB koMriekTa JOJDKCH BXOAUTH Ha60p KOHCTPYKTUBHBIX 2JICMCHTOB JJIS

cOOpKHM MaKeTa MaHUITYJISILIMOHHOTO POOO0TA, KOMITIEKT METALTUYECKIX

OOpa3oBarebHbIi HA00P KPHCTPYKTHBHBIX JIEMEHTOB ISl COOPKM MakeTa MOOMIBHOTO poboTa U T.11.
10. 10 MEXAHUKE, B cocraB komruiekTa BXoUT HabOp ANEKTPOHHBIX KOMITOHEHTOB IS 11, 11,

MEXaTpOHUKE U
POOOTOTEXHUKE

M3Y4EHUSI OCHOB AJIEKTPOHHUKH U CXEMOTEXHHKH, & TAK)KE KOMIUIEKT
TIPUBOJIOB H IATYNKOB PA3IYHOIO THIIA TS pa3pabOTKH

POOOTOTEXHUUECKIX KOMILIEKCOB.

B cocTaB KoMILUIeKTa IOIDKHO BXOMTh: MOTOPBI C SHKOJIEPOM - HE MeHee 21T,
CEpPBOIPHBO/I OOJIBIIION - He MEHee 411T, CepBONPUBO/] MAJIBI - HE

MeHee 21T, HH(ppaKpacHBII TaTIHK - HE MEHee 3T, YIbTPa3BYKOBOH

JIaTYHK - He MeHee 31T, JATYUK TEMITePaTypbl - He MeHee LT, 1aTauk
OCBEIIIEHHOCTH - He MeHee 11T, Habop AIeKTPOHHBIX KOMIIOHEHTOB
(pe3ucTopbl, KOHICHCATOPBI, CBETOIUO/IBI PA3TIMYHOTO HOMUHATIA),

KOMIUIEKT MPOBOJIOB JUIsl OECMAacyHOro MPOTOTHIMPOBAHHMS, TLIaTa
OecraeyHoro MPOTOTUITMPOBAHMS, aKKYMYJISATOP U 3apsTHOE YCTPOUCTBO, .

B cocraB xomIieKTa 10/DKeH BXOIUTh MPOrpaMMUPYEMBbI KOHTPOJLIEP,
nporpaMMupyemsbiii B cpezie Arduino IDE mmui aHamoruuHeix cBOOOTHO
pactpocTpaHseMbIX cpefax pa3padoTku. [IporpamMmMipyeMsblii KOHTpOILIEp
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JIOJDKEH 00J1a1aTh MOpTaMu ISl IOKITFOUEHUS I(POBBIX 1 aHATIOTOBBIX
yctpoiicts, untepdeiicamu TTL, USART, 12C, SPI, Ethernet, Bluetooth wm
WiFi.

B cocTaB KOMIUIEKTa JOIDKEH BXOAUTH MOYJIh TEXHIYECKOTO 3pSHHUS],
MPEICTaBIISFOIINI COOOM BBIYHCIUTEIBHOE YCTPOWCTBO CO BCTPOSHHBIM
MHKpoIporieccopoM (KOJI-BO siziep - He MeHee 411T, 4acToTa siipa He MEeHee
1.2 1T, oobem O3Y - He Meree 512MO, 00beM BCTPOCHHOM NTAMSITH - HE
Mmenee 81'0), HHTErpUPOBAHHON KaMepoil (MaKCHMAaIbHOE pa3pelieHre
BHUJICOTIOTOKA, TiepeaBacMoro 1o uatepdeiicy USB - ve menee 2592x1944
€/1.) ¥ ONITHYECKON CHCTeMOI. MOTy/Ib TEXHUYECKOTO 3PSHHS JIODKEH
00713/1aTh COBMECTHMOCTBIO C Pa3JIMIHBIMU MPOTPAMMHUPYEMBIMH
KOHTpoOJIIepamu ¢ ioMoiisto uaTepdeiicoB - TTL, UART, 12C, SPI,
Ethernet. Moysb TEXHHYIECKOTO 3pEHHS JTOJDKEH UMETh BCTPOSHHOE
MPOrpaMMHOE 00€CTIeUeHHE Ha OCHOBE OTEPAIIMOHHOM CHCTeMBI LinuXx,
TIO3BOJISTFOIIEE OCYINECTRIIATh HACTPOMKY CHCTEMBI MAIITMHHOTO O0YUECHHS
MapaMeTpoB HEMPOHHBIX CETeH M1t OOHAPYKEHHsI OOBEKTOB, OMPEIENCHHS HX
[apaMeTpoB U NaNIbHENIIEH HASHTH(DUKAIMH.

Komrutekt omkeH 00ecrieurBaTh BO3MOYKHOCTD H3Y4IEHHSI OCHOB
Pa3pabOTKH MPOrPaMMHBIX U aIapaTHBIX KOMILUIEKCOB HHYKEHEPHBIX
cucrteM, perieHuii B chepe "MHTepHET Belel', a Takke pelieHunit B oomactu
POOOTOTEXHUKH, ICKYCCTBEHHOTO MHTEIUICKTA M MAIIIMHHOTO OOYYCHHUSI.

11.

UYetbipéxoceBoit
y4eOHbII poOoT-
MAaHHUITYJITOP C
MOJTYJTbHBIMH CMEHHBIMU
HacajIKaMH

VY4eOHBII pOOOT-MaHUITYIISITOP MPEAHA3HAYEH /71T OCBOCHHS
00y4aroIMMICs OCHOB POOOTOTEXHUKH, JUTS TTIOJITOTOBKU OO YUAFOIITIXCSI K
BHEJIPEHUIO 1 TTOCIIETYIOIIIEMY HCTIOTB30BAaHHIO POOOTOB B IPOMBIIIIEHHOM
TIPOM3BOJICTBE.

KomuecTBo oceit po6oTa MaHUTTYIISITOpA - YETHIPE.

[lepemernienrie MTHCTpyMEHTa B IPOCTPAHCTBE O TPEM OCSM JIOTKHO
ynpaBJ'[ﬂTBCSI 1aroBbIMU IBUT'ATCIIIMU. HanmeeHHe IIMTAHWS 1A OBBIX

1 .

1.
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nsurareneii He oomee 12 B.

CepBojBUTaTesnb 4eTBEPTON OCH JOJDKEH 00eCTIeYnBaTh TOBOPOT
MHCTpYMEHTA.

YToI1 OBOpOTa MAHUITYJISITOpA Ha OCHOBAHNH BOKPYT' BEPTHKAJIBHOM OCH HE
menee 180 rpamycos.

JUi1st oripeiesieHu st TIOJIOXKEHHST MAHHITYJISITOpA TIPY TTOBOPOTE BOKPYT
BEPTUKAIILHON OCH JIOJKEH HCTIONb30BATHCS SHKOJIEP.

Yron moBopoTa 3aHero rieya Manumyistopa He Menee 90 rpaycos.

Yron noBopoTa nepeHero mieda Manumyistopa He meree 100 rpamycos. J{is
ONIPEICIICHHS TIOJIOKEHHSI 3aTHETO U TIEPEHETO TIIeY MAaHHITYIIITOPA JOJDKEH
UCIIOJIb30BaTHCS TUPOCKOIL. YTOII TOBOPOTA O YeTBepToii ocu He MeHee 180
IPalyCoB.

JlorkHa ObITh BO3MOYKHOCTh OCHAIIICHHS] CMEHHBIMU Hacakamu (Harpumep,
JiepyKaTernb KapaHzalia Wi GomMactepa, IMpUCcOCKa ¢ CEpBOIBUTATENIEM,
MEXaHUYECKOE 3aXBaTHOE YCTPOUCTBO C CEPBOIBUIATENIEM, YCTPOMCTBO IS
JIa3ePHOM TPaBUPOBKH MM YCTPOMCTBO tst 3D-mieuarn).

JlomxkHa ObITh BO3MOKHOCTb IOAKITIOUEHHS JOTOTHUTEBHBIX YCTPOMCTB
(HarmpuMep, TpaHCTIOpTEpa, peNbea T IepeMeliieHHs po0oTa, MyIbTa
yIpaBJIeHHUS TUTIA IPKOWCTHK, KAMEPhI MAIIIMHHOTO 3PEHUSI, OTHYECKOTO
JIaTYMKa, MOYJ1s1 OECTIPOBOTHOTO JIOCTYTIA.

PoGoT-ManumynsTop A0/KeH o0ecrieurBaTh NepeMelieHIe Haca Ky B
MPOCTPAHCTBE, aKTUBALIMIO HACAIKH, BO3MOXKHOCTb ITOTy4E€HHs! CUTHAJIOB OT
KaMmephl U JATYMKOB, BO3MOXKHOCTb YIPABJICHUS IOTIOTHUTENBHBIMU
YCTPOMCTBAMM.

Marepuain kopiryca - amroMuHui. Jframerp padoueii 30Hb1 (03 yuera
HABECHOT'0 MHCTpYMEHTa 1 yeTBepToi ocu) He Menee 320 mm. UHTepdeiic
nojmodenus - USB.

JloJKeH UMETh BO3MOYKHOCTh @BTOHOMHOM PabOTHI M BHEIITHETO
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YIPaBJICHHUSL.

VY IpaBstroIIMii KOHTPOJUIEP IOJDKEH ObITh COBMECTUM cO cpeioi Arduino.
VHpaBSIOIIHi KOHTPOILIEP COBMECTHM CO CPEeIoi mporpaMmupoBaHust Scratch, u
SI3bIKOM TTporpammMupoBanust C.

JlomkeH obecriednBaTh OBOPOT 110 MEPBBIM TPEM OCSIM B 331aHHbINA Yroil U

Ha 33/IaHHBIA YT0J1, [IOBOPOT I10 YETBEPTOM OCH Ha 3aJaHHBINA YIoJl,

JBIDKEHUE B KoopauHathl X, Y, Z, iepeMelieHre Ha 3aIaHHOE PAacCTOSTHHE 110
koopauHataMm X, Y, Z, nepefady JaHHbIX O TEKYIIEM IOJI0KEHUH YIJIOB, IIepeaady
JIAHHBIX O TEKYIIMX KOOPAUHATAX HUHCTPYMEHTA.

JloykeH noiep KuBaTh MEpPEMEILICHUE B IEKapTOBBIX KOOPMHATAX U yIJIaX MOBOP(
ocel, ¢ 3aJIJaHHON CKOPOCTBIO U YCKOPEHHUEM.

Twriel nepeMeleHnii B IEKapTOBbIX KOOPAMHATAX . IBHYKEHUE T10
TPAECKTOPHH, IBHKEHHE TI0 TIPSIMOI MEXTY ABYMS TOUKaMH,
NIePENPHITMBAHKE M3 TOUKU U TOUKY (ITEpeHOC 00BEKTa).

Ta

O0pazoBarenbHbII Ha0Op 1

TITS1 M3yYeHUST
MHOTOKOMITOHEHTHBIX
POOOTOTEXHUYECKIX
CUCTEM H
MaHUITYJISIIMOHHBIX
poboTOB

OO0pa3zoBarenbHbII KOMIUIEKT JOJDKEH OBbITh MPeAHAa3HAueH JUIs U3YUeHUs!
POOOTOTEXHIMYECKHX TEXHOJIOTMi, OCHOB MH()OPMALIMOHHBIX TEXHOJIOTUH 1
TEXHOJIOTUH MTPOMBIIILUICHHON aBTOMATH3ALMH, 2 TAKXKE TEXHOIOTUH

hOTOTaUBIUPOBAHU AN IOJKHUBHOTOUITH. U3BOCTBA.
arymT po

0 BXOA T
1) NHTe/IeKTyabHbIA CEPBOMOIYITH C HHTETPUPOBAHHOW CHCTEMOM
yIpaBJIeHus], TO3BOJISIOIIEH OOBEIUHATH CEPBOMOYIIN JPYT C APYrOM IO
ToCTIeIoBaTelIbHOMY HHTEepdeiicy - He MeHee 6T,
2) PoGOTOTEXHIYECKHI KOHTPOJUIEP MOY/IBHOTO THIIA, TIPEACTABIISIOIIHI
c0001i OJTHOTIIATHBII MUKPOKOMITBIOTED C OEePaIMOHHOM crcTeMoi Linux,
00BEIMHEHHBIH C Nepru(epUitHbIM KOHTPOJLIEPOM C TIOMOILIIBIO I1IAThI

B coct koMIuiexT

1 .

pacinupCHUsL. PoOororexHuueckuit KOHTPOJUICP HOJDKCH YAOBJIICTBOPATH

1.

TEXHUYCCKUM XapaKTEPHUCTUKAM: KOJI-BO SAEP BCTPOCHHOIO
MUKPOKOMITIBIOTEPA - HC MCHEC 4, TAKTOBAasA 4aCTOTa AApa - HC MCHECC 1,2
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[T, o6sem O3Y - He menee 512 MO, nammuune unatepdeiicos - SPI, 12C,
12S, TTL, UART, PWM, tidpoBsie 1 aHATIOTOBBIE TIOPTHI IS
MOKITFOYEHHUS BHEITHHUX YCTPOKCTB, a Takke WiFi mm Bluetooth s
KOMMYHHKAIIMU CO BHEIIHUMH yCTpoicTBaMU. PoOoToTeXHNUeCcKuii
KOHTPOJIIEp JIOJKEH 00eCTIeurBaTh BO3MOKHOCTh IPOrPAMMHUPOBAHHUSI C
MOMOIIIBIO cpecTB si3bikoB C/C++, Python u cBoGo1HO pacipocTpaHseMoit
cpenst Arduino IDE, a takske yrpaBiieHHs MOZICTISIMUA POOOTOTEXHUUESCKHX
crcteM ¢ omomipio cperpl ROS.

3) BeIMCIUTENBHBIH MOTYITh CO BCTPOSHHBIM MUKPOKOHTPOJIIEPOM - HE
MeHee 1T, BeraucmTebHbI MOYIIb IOTDKEH 00JIaaTh BCTPOCHHBIMH

1 POBBIMU MTOPTaMH - HE MeHee 1211IT 1 aHATIOrOBBIMHU IOPTaMU- HE MEHEe
121m1r. BeraumcMTebHBI MOJTYITh JJOJDKEH 00J1a/1aTh BCTPOSHHBIM MOJTYJIEM
OecrpoBoIHO# cBsi3u Tra Bluetooth u WiFi st cosmanus armapartHo-
MPOTPaMMHBIX PEIICHHH 1 ""yMHBIX/CMapT''-yCTPONCTB s pa3pabOTKu
petuenuii "MHTepHeT Beweit.

BbraycmrenbHbIN MOTYIb IOJDKEH 0071a/1aTh COBMECTUMOCTBIO C
neprepHiHBIMY TUIATAMU TS TIOAKITIOUeHUs K cetr Ethernet u
MOKITFOYEHNS BHEIITHEN CHIIOBOM HAIPY3KH.

4) Moyt TEXHUYECKOTO 3PEHHS, TPEICTABIISIONIHI COO0# YCTPOHCTBO Ha
0a3e BBIYMCIIUTENFHOIO MUKPOKOHTPOJIIEpA M MIHTErPUPOBAHHON KaMephl,
obecreunBaroliee pacro3HaBaHUe MPOCTEUIINX N300paKEeHUI Ha MOTyIe 3a
CUYeT COOCTBEHHBIX BBIUMCITUTEIILHBIX BOSMOKHOCTEH - He MeHee 1T,
MoyIib TEXHUYECKOTO 3peHHS JOJDKEH 00ecTiednBaTh BO3MOXKHOCTD
OCYIIIECTRIISTH HACTPOMKY SKCIO3MITHH, OataHca 6enoro, HSV
COCTABJISIFOIIHX, TIVIONIAT OOHAPYKUBAEMOW 00JIACTH N300PaKEHIIS,
OKPYTJIOCTH OOHApY>KUBAaeMOM 00J1aCTH H300payKeHNSI, TIOJIOKEHHE
0OHapy>KMBaeMbIX 00JIaCTel OTHOCUTENHHO JAPYT Apyra

Moysb TEXHUYECKOTr0 3peHHs TOJDKEH MIMETh BCTPOEHHbIE HHTEP(EHCHI -
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SPI, UART, I12C wm TTL 11 KoMMyHHKAITIH APYT C IPYTOM HITA
BHEIIHUMH YCTPOHCTBAMM.

5) KoMITTeKT KOHCTPYKTHUBHBIX 3JIEMEHTOB M3 METaIlIa TSl COOPKU MOICITH
MAaHUITYJISITOPOB - HE MeHee 1,

6) KoMILIeKT 3/1eMEHTOB /1711 COOPKH BaKyyMHOTO 3aXBaTa - He MeHee 1T,
OOpazoBaTelbHbIN POOOTOTEXHUUESCKHI KOMITICKT JIOJDKEH COICPIKATh
Ha0Op OMOJIMOTEK TPEXMEPHBIX MOICIICH TS IPOTOTUITMPOBAHKS MOJICIICH
MOOWJIBHBIX ¥ MAaHUITYJISIIIHOHHBIX POOOTOB pa3iM4HOro THa. B cocraB
KOMILJICKTA JIOJDKHBI BXOJIUTh MHCTPYKIIMU U METOIMYECKUE YKA3aHHS 110
pazpaboTKe TPEXMEPHBIX MOJICIICH MOOWITBHBIX POOOTOB,
MAaHMITYJISIIHOHHBIX POOOTOB C PA3TMYHBIMU TUITAMU KHHEMATHKH (YII0Bas
KUHEMATHKA, IJIOCKO-TIApaJLIeIIbHAs KHHEMATHKA, JICTbTa-KHHEMATHKa,
SCARA w1 pbryakHast KHHEMaTHKa, miarpopma CTroapTa  T.I1.).
OOpazoBaTeNbHbIN POOOTOTEXHUUECKHIA KOMITIEKT IOJDKEH COZIepKaTh
WHCTPYKIIAH TI0 TIPOSKTUPOBAHUIO POOOTOB, MHCTPYKIIMU M METOTUKH
OCYIIECTBIICHHSI HHYKEHEPHBIX PACUCTOB MPH MPOSKTUPOBAHUH (PACUEThI
Harpy3Kd ¥ MOMEHTOB, pacdeT MOIITHOCTH TPHBOJIOB, PaCyeT IapaMeTpoB
KUHEMATHKH H T.I1.), KHCTPYKIIMH TI0 pa3pabOTKe CHCTEM YIIPaBICHHUS 1
MPOrPaAMMHOT0 00ECTICUEHHS IS YIIPABJICHUS POOOTaMU, UHCTPYKIIUH U
METOJIUKH TI0 Pa3pabOTKe CUCTEM YIIPABJICHHUS C DIIEMEHTaMH
WCKYCCTBEHHOTO MHTEIIICKTA U MAIIIMHHOTO O0YJICHMSI.

Komnbrorepnoe o6opynoBanue

13.

HoytOyx

®opm-haxTop: HOYTOYK;

JKectkast, HeoTKITIOUaeMast KJIaBHAaTypa: HAJINYHE;
Pycckas packiiazika KiIaBuaTyphl: HATHYHE;
JlnaroHasnb dKpaHa: He MeHee 15,6 FoiMOB;
Paspermenne sxpana: He meHee 1920x1080 mikcereit;

1 .

1 .
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Komm4ecTBo sinep mporeccopa: He MeHee 4,

KommuectBo oTokoB: He MeHee 8;

bazoBas TakToBast yactoTa rporieccopa: He meHee 1 I,
MakcumaltbHas TAKTOBAsI YacToTa Tporieccopa: He meHee 2,5 [T,
Kbami-namsite niporieccopa: He MeHee 6 Moaiir;

OOBeM yCTaHOBJICHHOM OIEPaTUBHOM MaMsITH: He MeHee 8 ['0aiT;
O0BbeM HOUICPKUBACMO# OTIEPATUBHOM MAMATH (11711 BOSMOYKHOCTH
pacimpenus): He MeHee 24 ['0aiir;

O6neM nakormrens SSD: e menee 240 I'Gaiir;

Bpemst aBTOHOMHO# paboThI OT OaTapeu: He MeHee 6 YacoB;

Bec HOoyTOYKa € yCTaHOBJIIEHHBIM aKKyMyJsiTopoM: He Oonee 1,8 kr;
Buenmwuii uarepdeiic USB crangapra ve Hike 3.0: He MeHee Tpex
CBOOOHBIX;

Buenmnii uatepdeiic LAN (Mcronb30BaHHE TIEPEXOTHIUKOB HE
TPETYCMOTPEHO): HAITNYHE;

Hasmure mMoysieii u naTepdeiicoB (MCOIB30BaHUE MIEPEXOIHUKOB HE
npeaycmorpeno): VGA, HDMI;

becnipoBosHas cesizb Wi-Fi: Hamiuume ¢ momneprkkoii cranmapra IEEE
802.11n unu coBpeMeHHeg;

Web-kamepa: Hasmume;

Manurmynstop "MbIIIb'": HATHYHE;

[pemycraHoBeHHAS OTIEPAIMOHHAS CHCTEMA C TPAPUUECKIM
TI0JTb30BaTeNLCKUM HHTEpdElicoM, oOecrieunBaroiias paboTy
pacpoCcTpaHEHHBIX 00Pa30BATENHHBIX U OOIIECHCTEMHBIX TIPUJIOKEHHIA:
HATHYE.

14.

Tenexka-xpaHumIe
HOYTOYKOB

THUII KOpITyCa: METall,

BO3MOKHOCTB O€30I1aCHOT0 3alUIIIEHHOT0 3aMKOM XpaHEeHHUs! HOYTOYKOB:

HAJTNYHE,

1 urr.

1 urr.




HanmenoBanue
00opyIoBaHust

KpaTkue npuMepHble TeXHHYeCKHe XapaKTepUCTHKH

KoymyectBo emunun st

npo¢uIHLHOrO
KOMILTEKTa
(oO1Ie00pasoBaTeIbHBIE
OpraHM3aIuy, He
SIBJISTEOLLIVIECST
MAJIOKOMILIEKTHBIM),
1. i3M.

KonuuectBo equHuI 1ist
npo¢uILHOro
KOMILIEKTa
(MaToKOMILTIEKTHBIE
001Ieo0pasoBaTeIbHbIE
OPraHu3aIum), €. U3M.

BO3MOJKHOCTB 3apsi/IKH HOyTOYKOB: HAJTYHE, TIOJZICPIKKA HOYTOYKOB 13
KOMIDTEKTA ITOCTaBKH,

naymuue poyrepa Wi-Fi cranmapra 802.11n wim coBpemennee: 1 mir.
TIOJIEPIKKA HOYTOYKOB U3 KOMIUIEKTA ITOCTABKH;

KOJIMYECTBO HOYTOYKOB: OT 6 IITYK, MO/IEpIKKa HOYTOYKOB U3 KOMILIEKTa
TIOCTaBKH;

Hanpspxenre nuranvst: 220B\500 ;

[Motpebisiemast MomHOCTB, BT (Makcumym): 2500;

[Motpebnsiemblii TOK, A (Makcumym): 12;

JlnvHa 1Hypa 371eKTpONUTaHus: OT 2,5 MeTpa,;

3ammTa OT NepeHaIpsHKEHNS, KOPOTKOTO 3aMBIKAHUS: HAJTYHE;

Kosteca 115 iepeiBIDKEHHS C TOPMO30M: HAJTYHE.
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