IEPEYEHD
OBOPYJIOBAHUSI, PACXOJHBIX MATEPHUAJIOB, CPEJICTB OBYUEHHUSI U BOCIIUTAHUS, TIOJTYYEHHBIX MBOY
«IMIPUMOPCKAS CPEJHSS ITKOJIA UMEHU T'EPOSI COBETCKOTI'O COIO3A M.A. IOIIIKOBA" J1JIS1 CO3JJAHUS U
OBECHEYEHUS ® YHKIIMOHUPOBAHMS LIEHTPOB OBPA30OBAHUS ECTECTBEHHO-HAYYHOH "
TEXHOJOTMYECKOUW HAITPABJIEHHOCTEM «TOUKA POCTA»

CTAHJIAPTHBIA KOMILIEKT

Ne HaumenoBanue KpaTkne npuMepHble TeXHUYECKHE XapaKTePUCTHKH KoJnuecTBo equuum st
ob0opyroBaHus 001meo0pa3oBaTe/IbHbIX OPraHu3aluii,
He SIBJISIIOIIHXCS

MAJOKOMILVICKTHBIMM, €. U3M.

ECTeCTBeHHOHay‘IHaﬂ HaMpaBJICHHOCTD

1. | Oomee odopynoBanue (pu3uKa, XuMus, OMOJTOTHS)

[Tudposoit naTuuk >nexrponposoanoctu Ludposoit narunk pH

udpoBoii TaTYMK TOTOKEHUS
Hudposoii natunk Temneparypsl L{uppoBoii naTunk abCOMOTHOTO IaBICHUS

1.1.| Hudposas nadoparopust | Lludpposoii ocrpuiorpaguyecKuii AaTIHK 3 mr.
ydeHundeckas (pusmka,
XUMHUSL, OUOJIOTHS) Muxkpockor: nuppoBoii unu ontuaeckuii ¢ ypenuuenueM ot 80 X Habop ans uzroroBneHus

MuUKpornpenapaToB Mukponpenapatsl (Habop)

CoeauHuTeNbHBIE TPOBOJA, IPOTPAMMHOE 00€CIIeYeHNnEe, METOANYECKHUE YKa3aHUs

KOMIUIEKT COMYTCTBYIOIIMX 3JI€MEHTOB JJISl ONBITOB IO MEXaHUKE KOMILJIEKT COMYTCTBYIOIIMX
AJIEMEHTOB JIJISl OTIBITOB TI0 MOJICKYJISIPHOM




Ne HanmeHoBaHmne KpaTkne npuMepHbIe TEXHHYEeCKHE XapAKTePUCTHKHA KosnyecTBo eqmuuI st
odopynoBaHust o01eo0pa3oBaTe/bHbIX OPraHu3anuii, He
ABJAIOIIUXCH MAJTOKOMIIJICKTHBIMUA, €/1. H3M.
busnke
KOMIUIEKT COIYTCTBYIOIINX 3JIEMEHTOB JJISl ONIBITOB IO AIEKTPOJAUHAMUKE
KOMIUJIEKT COIyTCTBYIOIINX 3JIEMEHTOB JUISl OIBITOB 110 ONTHKE
1.2. Kommiekr mocynsl ¥ Habop wamek [lerpu HaGop nHCTpyMEHTOB IpenapoBalbHBIX 3 mr.
000py10BaHUS sl Jloxkka JuIst COKUTaHus BEIECTB
YYEHUYECKUX onbiToB| Habop mpudopoxk (I1X-14, [TX-16)
(pusuka, xumus,| ['oproyee ajist CIUPTOBOK
OGuoJIoTHs). OunbTpoBanbHag 6ymara (50 1mT.)
Konba konnueckas
[Tanouka crekysiHHAS (C PE3MHOBBHIM HAKOHEYHUKOM)
Yamreuka 1715 BelapuBaHUs (BbIIApUTENIbHAS YallIeuKa)
MepHblii muIMHAP (TTIACTUKOBBIN)
Boponka crexnsaHas (Manast) Crakan crexiastHHbIN (100 mur)
I'azoorBOHAs TpyOKa
2. | BUOJIOI'Us1
2.1. [KOMITJIEKT BJIQKHBIX Ha3HAuUCHHWE: JIEMOHCTpPAIlMOHHOE, MaTepual  KOHTeHWHepa: IJIacTHK, 1 .
[penapaToB repMETUYHAs  KpbIIKAa: HaJW4Me, KPEIUIGHWE OKCIIOHATa:  HaJW4ue,
IEMOHCTPALIMOHHBIN KOHCEPBHPYIOIIEE BEIECTBO: HAJIM4YUe, HakKIeWKa ¢ HaUMEHOBaHHEM:

HaJIM4YKnC.




Ne HaunmenoBanue KpaTkne npuMepHbIe TEXHHYECKHE XaPAKTePUCTHKH KoauyecTBo eanHui 1Jis1
o6opynoBaHust 001e00pa3oBaTebHbIX
oprann3aunﬁ, HE ABJAIOIINXCA
MAaJIOKOMIIJICKTHBIMM, €/1. U3M.
No HanmeHnoBanue KpaTKne NMPUMEPHbIC TEXHUYICCKHE XaPAKTEPUCTUKH KoauuecTBo CAMHMI NJIsd
o6opynoBaHust o01meo0pa3oBaTe/bHbBIX
opraﬂnsauuﬁ, He ABJAIOIINXCSA
MAaJIOKOMIIJICKTHBIMM, €/1. U3M.
I'epOapuii "KynbTypHble pacTeHus"
['epOapuii "JIekapcTBeHHBIE pacTeHUS"
T'epOapuit "Mezonocnbie pactenust”
['epbapuit "Mopddonorus pactenuit"
I'epOapuii "OcHOBHBIE TPYNIIbI pacTeHU"
['epGapwuii "Pactutensusie coodmecTra"
I'epbapwmii "CenbCKOX03HCTBEHHBIC PACTEHUS"
['epGapwuii "SnoButhie pacTeHUsS"
["epbapwuit K KypCy OCHOB 110 oOmrei 6I/IOJIOFrI/II/I
Bnaxnsiii npenapar "Pa3Butre kypuip!"
Brnaxusrii npenapat "Cruudomemysa"
Bnaxnsrit npemnapat "Tputon"
Brnaxnsiit npenapar "Yepenaxa 6onotHas"
Brnaxwnsiit npenapar "Yx"
Brnaxnsiit npenapar "SAmiepuna"
2.2. [KoMruiekT repOapueB| Ha3znaueHue: JeMOHCTpAallMOHHOE, OCHOBA AJIsl KpEeIUIeHUs: TepOapHbIi 1 wrT.
TEMOHCTPALIMOHHBIN JIUCT, CITUCOK SKCIIOHATOB: HATMIUE

He MeHee § repOapHueB U3 NPUBEACHHOTO HIDKe crucka: Hasnavenue:
J€MOHCTPAIMOHHOE,

OCHOBA JJIsl KPETUJICHUS: TepOapHbIii JIUCT, CIIMCOK SKCIIOHATOB: HAJTMYNE

He MeHee § repOapueB U3 NPUBEACHHOTO HIDKe criucka: ['epbapwmii "JlepeBbs
u kycrapuuku" ['epbapuii "Iukopactymme pactenus” ['epOapwii
"KopmoBsle pactenus”




2.3.

KommuiekT komnekuui
JIEMOHCTPALIMOHHBIH (110
pa3HbBIM TEMaM Kypca
Ouonorun)

Ha3Hnauenue: 1eMOHCTpaLIMOHHOE,

OCHOBA JJIs1 KPEIUICHUS: HATNYHE,

HaKJICHKN C HAMMEHOBAHUEM: HAJINYHE

He MeHee 10 KoJUTeKIui U3 MPUBEJEHHOTO HIDKE CITMCKA!

Konnexnus "T"onocemennslie pacteHus"

Komneknus "O6urtaTenu Mopckoro nHa'

Komnexkuus "[Taneonronornueckas”

Konnexnus "llpencraBurenu oTpsI0B HACEKOMBIX' KOJIHMYECTBO
HaCEKOMBIX: He MeHee 4

Komnexuus "IIpuMeps! 3alIMTHBIX TPUCTIOCOOJICHUH Y HACEKOMBIX"
Komnexuus "l[IpucnocoburenbHple H3MEHEHHUS B KOHEYHOCTSIX HACEKOMBIX"
Komnekuus "Pa3Butue HaCEKOMBIX C HENOJIHBIM IIpeBpaleHrueM"
Komnekuus "Pa3BuTue HaCEKOMBIX C ITOJIHBIM IIPEBPALLEHUEM"

Komneknusa "Pa3surue mmeHuns"
Komneknusa "Passutue 0a00uku”
Komnekmus "PakoBUHEI MOJUTFOCKOB'
Komnexmusa "Cemelicra 6abouex"
Komnekuus "CemeiicTBa xykoB"
Komnekmnusa "Cemena u mioanr"
Konnekuus "®opma coXpaHHOCTH UCKONIAEMbIX PACTEHUN U )KUBOTHBIX"




Ne HaunmenoBanue KpaTkne npuMepHbIe TEXHHYECKHE XaPAKTePUCTHKH KoauyecTBo eanHui 1Jis1
o0opynoBaHust 001e00pa3oBaTebHbIX
opranmaunﬁ, HE ABJAIOIINXCA
MAaJIOKOMIIJICKTHBIMM, €/1. U3M.
HabGop maneonTomornyecknx Haxoaok "[IporcxoxaeHue demoBeka"
KOJIMYECTBO MOJIENIC: He MeHee 14
3. | XUMUs
3.1. | leMoHCTpanmOHHOE CocTtaB KOMILIEKTA: 1 wr.
obopynoBanue Anmapar [Jist NpoBeJeHUs] XUMHUeCcKuX peakuuii: Haznauenue:

JIEMOHCTpAIIMsI XUMUYECKUX PEaKIInH,

MOTJIOTUTEITH TIAPOB U Ta30B: HAIIMYHE,

MaTepHuai KoJObl: CTEKIIO

HaGop s 91eKkTposn3a JeMOHCTpalMOHHbIN: Ha3HaueHue: n3ydyeHue
3aKOHOB DJICKTPOJIN3a, COOpPKA MOJICIIH aKKyMYJISITOpa, EMKOCTh: HaJIMUHE,
AIIEKTPOMBI: HATMYHE

KommnexT MepHbix koi0 manoro oobema: Ha3znauenue:
J€MOHCTPALIMOHHBIE OTIBITHI,

00BbeM k0116: ot 100 Ma 70 2000 M1,

KoJInuecTBO Ko0: He menee 10 mir.,

MaTepHai Kojil: CTeKIIo

Ha6op ¢makonos (250 - 300 M 17151 XpaHEHUsI PACTBOPOB PEAKTHBOB).
Hasnauenwue: xpaHeHHE paCTBOPOB PEAKTHBOB,

KOJTM4eCcTBO (prrakoHOB: He MeHee 10 miT.,

MaTepHai (pIaKOHOB: CTEKIO

npoOKa: HaJTM4ne

[TpuGop 115 OMBITOB 1O XMMHUU C JIEKTPUIECKIM TOKOM




HaumenoBanue
00opyaoBaHus

KpaTkue npuMepHble TEXHHYECKHE XaPAKTePUCTHKH

KoJnuecTBo equuui AJis1 001eo0pa3oBaTebHbIX OPraHU3aluii,
He SIBJISIOIINXCS MAJIOKOMILICKTHBIMH, e/l H3M.

(;tabopaTopHBIiA)

npoOKa: HaIn4He,

THUI TIPUOOpa: JeMOHCTPALMOHHBIN

HemurenpHas BopoHka: HazHaueHnue: pa3zneneHue IByX KUAKOCTEH 1Mo
TUIOTHOCTH,

MaTepHa BOPOHKHU: CTEKJIO

VYcTaHoBKa ISl IEPEeTOHKH BetlecTB: Haznauenue: 1eMOHCTpanys OYUCTKU
BEIIECTBA, IEPETOHKA,

KOJ'I6I>I, XOJJOAUIBHUK IJI1 OXJIAXKACHUA, aJIZIOHXK, Hp061<a: HaJIM4YuEC, JJINHA
yCTaHOBKH: He MeHee 550 MM

[Ipubop 114 mosrydyeHus ra30B: Ha3HAYCHHE: MTOJIyYEHUE Ta30B B MAJIbIX
KOJIMYECTBAX,

COCTaB KOMIUIEKTA: He MeHee 6 npeaMeToB baHs KOMOMHUPOBaHHAS
naboparopHasi: baHs BojsiHas: HaJTMYUE, KOJIbI]A CMEHHBIE C OTBEPCTUSIMH
Pa3HOTo IMaMeTpa: HaIM4YKe, IUTUTKA dJIEeKTpUUYECKas: HaJlndue
dapdopoBas crynka ¢ nectukom: Haznauenue: 11 pa3MenbYeHUs
KPYIHBIX (Ppakiuii BEIECTB U IPUTOTOBJICHUS ITOPOIIKOBBIX CMECei
Kommekt repmometpos (0 - 100 C; 0 - 360 C)

3.2.

Komriext XUMHYCCKHUX
PCaKTUBOB

CocTaB KOMILJIEKTA:

1 mrT.




HaumMeHnoBaHue
o0opynoBaHust

KpaTkue npaMepHble TeXHHYECKHE XaPAKTePUCTHKH

KosanuecTBo equHuI 1ist
001eodpazoBaTeJbHbBIX
Opranu3anuii, He SIBJISTIOLIIAXCS
MAaJIOKOMILIEKTHBIMHY, €]I. H3M.

KosanuecTBo equHuI 1ist
001eo0pa3zoBaTeJbHbBIX
OpraHu3anuii, SIBJISIOMINXCS
MAaJIOKOMILIEKTHBIMH, €]I. H3M.

Ha6op «MeTamib (aTFOMHHAN, jKeJ1€30, MarHHA, MeJIb, ITUHK, 0JIOBO)

Ha6op «llleno4yHple U MeI09H03eMeTbHBIE METAUTB (JINTUH, HATPHIA,

KaJTBITHH )

Ha6op «OrneonacHsle BeuecTBay» (cepa, pocdop (KkpacHslit), OKCHUT

hochopa(V))

Hab6op «I"anorensr» (nox, 6pom)
Habop «["anorenup (aIIOMUHMS XJIOPHI, AMMOHHUS XJIOPUJ, Oapust XJI0pU,
kenesa (I11) xmopun, xanus oaua, Kauus XJIOPUJ, KaJIbLUS XJIOPUL, JTUTUS
xnopu, Mmaraus xiaopua, meau (1) xmopun, Hatpus Opomu, HaTpust GTOPHUI,
HaTpUs XJopui, uHKa xyopua) Habop "Cynbedatel, cynbhuabl, cyabpuTh”
(amoMuHus cynbdar, ammonus cynbdar, xenesa (II) cynpdun, xemeza (II)
cynbdar, 7-mu BOAHBINA, Kamus cyibdar, kobamsra (II) cymnbdar, maraus
cynbdar, menu (II)) cynsdar 6e3Boansiii, meau (II) cynabdar 5-Tu BOAHBIH,
HATpUs Cynb(GUI, HATpUs CyIb(UT, HATPHS CyIb(aT, HATPUsl TUAPOCYIbdAT,
HUKeJS CynbGaT

Ha6op "KapOonatsr" (ammonusi kapOoHaT, kanus kapoonar, meau (1)

KapOOHAT OCHOBHOM, HATPHs KapOOHAT, HATpUs TuApokapboHar) Habop

"®ocdarel. Cunnkatel" (kayms MoHOTHIpOoOopTOodochaT, HATPUsS CHITUKAT 9-

TH BOJHBIN, HAaTpUs opTodocdaT Tpex3aMeIeHHbINH, HATPHUS

muruapodocdar)
HaGop "Aneratsl. Pomanunel. CoenuHeHus skene3a" (Kaiaus arerar, Kaius
deppo(Il) rexcanmanun, xamus ¢eppo (III) rexcanuonua, xanus poaaHuf,
HATpUS aleTaT, CBHHIIA alleTar)

Ha6op "Coenunenust Mmapranma” (kanusi nepmanranar, maprasia (1V)

okcu, mapranua (I1) cyasdar, mapranna xmnopun) Habop "CoennHenust

xpoma" (aMMOHUS IUXPOMAT, KaJlusl IUXpoMar, Kajausi xpomart, xpoma (I1I)

XJIOpUJ 6-TH BOIHBIN)

Ha6op "Hutpater" (amoMuHUS HUTPAT, aMMOHHS HUTPAT, KIS HATPAT,

KanbItust HUTpaT, Meau (1) aurpat, HaTpust HUTpaT, cepedpa




Ne HaumenoBanue Kparkue npumMepHble TEXHHYECKHE XaPAKTEPUCTUKHU KosinuecTBo equHMII 1JIsT
odopynoBaHus o0meo0pa3oBaTebHbIX
OpraHusaluu, He SAIBJIAOIIHXCHA
MAJOKOMIIJIEKTHBIMHM, €. U3M.
Ne HaumMeHnoBaHue KpaTkne npuMepHble TEXHHYECKHE XaPaKTePUCTHKH KoauuecTBo eqmuuir aJjsi
o0opynoBaHust 0011e00pa3oBaTebHbIX
OpraHusanuy, He AABJIAIIUXCHA
MAaJIOKOMIIJICKTHBIMH, €. U3M.
HaGops! a1 MoIeTMpOBaHUs CTPOSHUS OPTaHUIECKIX BEIICCTB
(yuenndeckue) He MeHee 4 MIT.
4, OU3UKA
4.1. | OGopynoBaHue st CocTaB KOMIUIEKTA: 1 mr.
JIEMOHCTPAlMOHHBIX CTONUK IIOIBEMHBIN:
OIIBITOB Tun cronuka: yueOHbIH/1a00paTOpHBIH,
0TI0pa, CTePKEHb BUHTOBOM, BUHT PEryJIMPOBOYHBIN: HATHYUE, PYHKINS
MoJIbéMa M OMYCKaHUS CTOJIMKA: HAINYIHE
3JIEKTPUUECKUX cXeM, yactora, ['u: 50,
MaHOMETp KUAKOCTHOW JEMOHCTpaluMOHHbIA: HazHaueHue: aiisa uaMepeHus
nasiaerus 10 300 MM BOJISHOTO CTOJ0a BBIINIE M HIDKE aTMOC(EPHOTO
IaBJICHUS,
3.3. [Komure crexisiHaas U-o0Opa3sHas TpyOKa Ha MOICTABKE: HATMYUE
CITHCKa

Hacoc BaKYYMHLIﬁ C BJICKTPOIIPHUBOJAOM: Haznauenue: CO3JaHHuC
Pa3psKCHUA WA M30BITOYHOIO AaBJICHHA B 3aMKHYTBIX OG’LCMaX, OIIBITHI:
KHUIICHUC )KUIKOCTH TP NOHW)KCHHOM OAaBJICHHWH, BHCIIHCC U BHYTPCHHEC
JAaBJICHUC U Ip.




HaumeHoBaHue
o0opynoBaHus

KpaTkue npuMepHble TEXHHYECKHE XaPAKTePHUCTHKH

KoamnyecTBo equHuI 115t
001e00pa3oBaTebHbIX
OpraHu3anuii, He IBJISTIOIIAXCS
MaJIOKOMILIEKTHBIMH, €]I. H3M.

Benepko Apxumena: Hasnauenue: neMoHCTpanmsi JEHCTBUSA KUIKOCTH Ha
MOTPY>KEHHOE B HEE TEJIO U U3MEPEHNE BETNYNHBI BHITAIKUBAIOIICH CUJTIBI,
BEJICPKO, TEJIO MIUJIMHIPHUUSCKON (OPMBI, IPYKHHHBIA TUHAMOMETP: HaJTHIHE
OrauBo Bo3nymiHoe: Ha3zHaueHue: meMOHCTpanus BOCIUIAMEHEHUSI TOproYei
CMeCH IIpU €€ OBICTPOM CIKaTHH,
TOHCTOCTCHHBIﬁ III/IJ'II/IHIIp, HOpHIeHI) Ha MCTAJJNIMYCCKOM IITOKE C pyKOHTKOﬁ,
[MOJCTaBKa JUISI NWINHAPA: HaJTU4ue
[Tpubop At AEMOHCTpalUK aBJIeHHs B )KuaKocTu: Haznauenue:
I[eMOHCTpaIlI/IH N3MCHCHUA JAaBJICHUS C I‘.Hy6PIHOI71 HOrpy)I(eHI/IH, JaTYUK
JIaBIICHUsI, KPOHIIITESHH JIJIsl KPETUICHHSI Ha CTEHKE COCya: HATUIUe
[TpubGop suIs JOeMOHCTpaMu aTMoc(epHOro naBjicHHS (MarmeOyprckue
nosymapus): HasHaueHue: JeMOHCTpaIns CHIIbl aTMOC(EPHOTO J1aBIICHHSI,
co3/laBaeMoOe BHYTPH IIapOB BaKyyMMeTpuueckoe AaieHue: He meHee 0,05
MllIa,
MaKkCcUMalbHOE pasphiBatolee ycunue: He menee 90 H
HaGop ten paBHO# Maccel: HasHaueHue: it onpenesenus u
CpaBHeHI/II-O IIJIOTHOCTHU paSJ'II/ILIHBIX MaTepI/IaHOB,




HaumeHoBaHue
o0opyoBaHus

KpaTkue npuMepHble TEXHHYECKHE XaPAKTePHUCTHKH

KoamnyecTBo equHuI 115t
001e00pa3oBaTebHbIX
OpraHu3anuii, He IBJISTIOIIAXCS
MaJIOKOMILIEKTHBIMH, €]I. H3M.

IWTMHJIPBI M3 Pa3IMYHbIX MaTepPHaIoB: He MeHee 3 MIT., KPIOYUKH IS
NOJBEINNBAHUS MINHAPOB: Hannure Cocyibl COOOUIArOIINECS:
Haznauenue: neMoHCTpanus OJMHAKOBOTO YPOBHS OJJHOPOJIHOM KHUIKOCTH
B COOOIAOIIUXCA MEXKIY cO00M cocynax pa3Hoil popMmal,
cooOuiaonmecs CTEKJITHHbIE TPYOKH pa3HON (pOpPMBI: HE MeHee 3 mIT.,
HOJICTaBKA: HAIMYME

MITaTHUB, METAJUTMUECKOE KOJIBIO ¢ My(TOH, ImIap ¢ MEenoYKon: HaTuIue,
JUIMHA LENOoYKU: He MeHee 80 MM, [uaMeTp 11apa: He MeHee 25 MM
Hunuuape! cBUHLIOBBIE co cTpyroMm: HazHaueHue: qeMoHCcTpauus
B3aUMHOTO TIPUTSDKEHHUS MEXKTy aTOMaMH TBEPJBIX TEJI, KOJTHYECTBO
OJIMHAKOBBIX IIMJIMHIPOB: HE MEHee 2 IIIT., MaTeprall HWIMHAPOB: CTANIb U
CBUHELl, KPIOUKHU JUJIs1 TO/IBEIIMBAHYS: HATUYKE,




HaumeHoBaHue
oGopynoBaHus

KpaTkue npuMepHble TEXHHYECKHE XaPAKTEPUCTHKH

KoamnyecTBo equHuI 115t
001e00pa3oBaTebHbIX
OpraHu3anuii, He IBJISTIOIIAXCS
MaJIOKOMILIEKTHBIMH, €]I. H3M.

CTpYT, HaMpaBJIAIONIas TPyOKa: HATHIHNE

Ctpenku MarHuTHbIE Ha  IITaTuBax: Ha3HadeHue: jJeMOHCTpanus
B3aUMOJICHCTBHUS TIOJIOCOB MAarHUTOB, OPHEHTAIIMM MAarHUTa B MarHUTHOM
rouie,

HaMarHWYeHHasl CTPeJIKa: HAJIMYUe, KOJMYECTBO IIBETOB MarHuTa: He MeHee
2, TIOJICTaBKa: HATMINE

HaGop neMoHCTpalMoHHBIA «DJIEKTPOCTaTUKa» (AJIEKTPOCKOIBI (2 1mT.),
cyntad (2 1ImT.), TaJOYKa CTEKJISHHAs, Majgo4yka >00HHUTOBAs, IITAaTHBBI
M3oMpyromue (2 mir.)




Ne HaumenoBanue KpaTkne npuMepHbIe TEXHHYECKHE XaPAKTePUCTHKH KoauyecTBo eanHui 1Jis1
o0opynoBaHus 001e00pa3oBaTebHbIX
OpPraHu3anui, He ABJIAIOIINXCH
MAaJIOKOMIIJICKTHBIMM, €/1. U3M.
KOJINYECTBO JICUICHCKUX OaHOK: He MeHee 2, TIOACTaBKa: HaJluue
KommekT npoBojioB: ymna: He menee 500 mm - 4 it , 250 mm - 4 ., 100
MM - 8 IIT., HA3HAYCHHE: JJIS TIOAKIIOUCHHS JeMOHCTPALMOHHBIX IPHOOPOB U
000pyZOBaHUSI K HMCTOYHHUKY TOKa, Jii COOPKH SJICKTPUUYECKUX LETeH,
BKJII0Yas 3JIEMEHTHI U3 paboTh! "[10CTOSIHHBIN ANIeKTpU4ecKuil TOK"
4.2.|060pynoBanue st 1lItatuB mabopaTOPHBIHA ¢ IepKaTeIsIMH BECHI DJICKTPOHHBIE MEH3YpKa, 8 mr.

1abopaTopHBIX paboT H
YUCHHUYECKUX OIBITOB (HA

0aze  KOMIUIEKTOB  JUISA
OI9)

npenen usmepenus 250 M1 JUHAMOMETP

UWIMHAP aTtOMUHHUEBBIN 34 cM3

IWJTMHJIP TUTACTUKOBBIN 56 cM3 (Ju1d u3MepeHust Cuilbl ApXumerna) npyxKuHa
40 H/m npyxuna 10 H/m rpy3st o 100 r (6 mmt.)

rpy3 HaOOpHBIN ycTaHaBIMBaeT Maccy ¢ marom 10 r MmepHas JIeHTa,
JIMHEHKa, TPAHCHOPTUDP OPYCOK C KPIOYKOM U HUTBIO

Hanpasisitomas auHoi He Menee 500 MM. J{oKHBI OBITH O0ECTICUEHBI
paszHble KO GUIMEHTHI TPeHUsI OpYCKa 10 HAaNPaBIISIONICH
CEKyHIOMED IEKTPOHHBIN € JATYUKOM

HalnpasJISAIOLIAsl CO MIKAION

OpYyCOK 1€pEBSHHBIN C ITyCKOBBIM MarHUTOM

HUTSHOU MasiTHUK C TPY30M C IIyCKOBBIM MarHUTOM U C BO3MOXHOCTbIO
U3MEHEHUs JAJIMHbI HUTH

pbIyar




HaumeHoBaHue
o0opynoBaHus

KpaTkue npuMepHble TEXHHYECKHE XaPAKTePHUCTHKH

KoamnyecTBo equHuI 115t
001e00pa3oBaTebHbIX
OpraHu3anuii, He IBJISTIOIIAXCS
MaJIOKOMILIEKTHBIMH, €]I. H3M.

OJIOK TTO/IBHKHBIHN OJIOK HETIOIBM)KHBINM KaJTOPUMETP TEPMOMETP
MCTOYHUK IMUTAHUS MOCTOSIHHOTO TOKA (BBIIPSIMUTEID C BHIXOIHBIM
HanpspkeHueM 36-42 B nim GaTapeiHbiii 0JIOK C BO3MOXHOCTBIO
PETYJIUPOBKHU BBIXOTHOTO HATIPSKEHUS

BOJIETMETp JABYyXIpeaebHblil (3 B, 6B)

ammiepmeTp nByxmnpenenbHbii (0,6A, 3A)

pesuctop 4,7 Om

pesuctop 5,7 Om

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

nepeMeHHsli pesuctop (peoctat) 10 10 Om

COeIMHUTEINbHBIE TPOBOa, 20 1IT.

KITIOY

Ha0bOp MPOBOJIOYHBIX pe3ucTopoB PIS coduparomas nuH3a, GOKycHOE
paccrosiaue 100 MM cobuparomias 1uH3a, GOoKycHOE paccTossHue SOMM
pacceuBaroas JInH3a, HOKyCHOE PacCTOSHHE -75 MM dKpaH
ONTHYECKAs CKaMbs ciiaii] «Mojienb npenMeray OCBETUTEIb
MOJTYIMJINH/IP C IIAHIIETOM C KPYTOBBIM TPAHCTIOPTHPOM

[Tpubop At M3yYeHNs Ta30BBIX 3aKOHOB

Kanmmnsiper

Jludpaknuonnas pemerka 600 mrpuxos/mMm udpakunonnas pemerka 300
ITPUXOB/MM 3epKajio

Jlazepnas ykaska




HanmeHnoBanue
obopynoBaHust

KpaTkue npuMepHble TeXHHYECKHE XaPAKTEPUCTHKH

KosaunuecTBo equHuI 1Jist
001eodpazoBaTeJbHbBIX
Opranu3anuii, He SIBJSIIOLIAXCS
MAaJIOKOMILIEKTHBIMH, €]I. H3M.

[Tonmsapoun B pamke

[Llemn FOnra

Katymika MOoToK

biiok nuonos

biiok koHzIeHcaTopo
DNIEKTPOMArHUT

Onuiiku xKene3Hble B OaHKe

KomnblorepHoe o6opy1oBaHue

1

HoyTt6yk

Dopm-dakTop: HOYTOYK;
DKecTkas, HeOTKIIIOYaeMas KJlaBuaTypa: HaJln4ne;
Pycckast packiazka K1aBHaTypbl: HATHYNE;
/Inaronans sKkpaHa: He MmeHee 15,6 molMOB;
Paspemienne skpana: He meHee 1920x1080 nukcenei;
KonuyecTBo simep npoueccopa: He MeHee 4;
KomyecTBO NOTOKOB: HE MEHee §;
bazoBas TakToBas yactoTa npoieccopa: He menee 1 I'T';
MakcumanbHasi TAKTOBask 4acToTa mpoleccopa: He menee 2,5 I'T'r;
Kaur-nmamarte npoueccopa: He MmeHee 6 MOailT;
O0beM yCTaHOBJIEHHOM ONepaTUBHOM MamMsATH: He MeHee 8 ['0aiiT;
O0BeM moaAep )KUBAEMOM ONEPATUBHOM MaMATH (17151 BO3MOYKHOCTH
pacuupenus): He meHee 24 ['0aiiT;
O6bem Hakonutensd SSD: ne menee 240 I'6aiiT;
BpeMst aBTOHOMHOIA paboThI OT 6aTapen: He MeHee 6 4acoB;
Bec HOyTOYyKa C yCTaHOBICHHBIM aKKyMYJISTOpOM: He Oonee 1,8 Kr;
Bremanii nuatepdeiic USB cranmapra He Hmke 3.0: He MeHee Tpex
CBOOOIHEIX;
Bremanit uatepdeiic LAN (ucmonb30BaHne epeXoIHIKOB HE
MPEyCMOTPEHO): HAJTMYINE;

Hanuuue Monynelr u uHTepdeiicoB (MCHOIb30BaHHE MEPEXOJHUKOB HE

npexycmorpeno): VGA, HDMI;

becnipoBoHas cBsi3b Wi-Fi: Hannuume ¢ nogaepxkoii crannapra |IEEE 802.11n

WA COBPEMCHHEC,

3 .




HanmeHnoBanue
o0opynoBaHus

KpaTKne NPUMEPHbIC TEXHUYICCKHE XaPAKTEPUCTUKH

KoamnyecTBo equHuI A1t
001e00pa3oBaTeJbLHbBIX
OpraHu3anuii, He SIBJISTIOLIAXCS
MAaJIOKOMILIEKTHBIMH, €]I. H3M.

Web-kamepa: Hamure; MaHUMyIaTop "Mbliib'": HATHYHE,
[IpenycranoBieHHas OTIepalMoOHHAs cucrema c rpapuueCKIM
MO0JIH30BATEIECKUM uHTEepdeiicom, obecrieynBaromas pabory|
pacIIpOCTpaHEHHBIX 00pPa30BaTEIbHBIX M OOIIECHCTEMHBIX IPHIOKCHUMI:
HaJIMYHeE.

M®Y (npuHTEp, CKaHep,
KOITHDP)

Tun yctpoiictBa: MOV (yHKIIMYU eyaTH, KOTUPOBAHUS,
CKaHHUPOBAHUA);
dopmat Oymaru: He MeHee A4,
[[BeTHOCTB: YepHO-Oeblif;
TexHomorus nevyaTtu: jga3zepHast
MaxkcumanbHoe paspenienue nedat: He MeHee 1200*1200 Touex;
Uurepdeiicer: Wi-Fi, Ethernet (RJ-45), USB.

1 mrT.




HaumeHoBaHue
obopynoBaHus

KpaTlme NPUMEPHbIC TCXHUYECCKHE XaPAKTEPUCTUKH

KoauuecTBo exuumi aist
npoHILHOI0 KOMILIEKTA
(o0meo0pa3oBaTebHbIE
OpraHu3auuu, He

KosmyecTBO exuHuI 1151
NMPOoPUIBLHOT0 KOMILJIEKTA
(MaJIOKOMILJIEKTHBIE
o01meodpazoBartebHbIE

SABJIAOIINECHA opralmsalmn), €. U3M.
Ma.]]OKOMl'lJIeKTHl:]M), ca.
H3M.
BA30BAS (OBA3ATEJIBHASA YACTD)
EcTecTBeHHOHAY4YHAsl HATIPABJIEHHOCTD
1. [Mudposas maboparopus OOecnieunBaeT BBINOJIHEHHE JIAOOPATOPHBIX PadOT HA ypOKax 1Mo OHOJIOTHHU B 3 mr. 2 mmiT.

1o OMOJIOTUH
(yueHmnueckas)

OCHOBHOI IIKOJIE ¥ IPOEKTHO-UCCIIEA0BATEIbCKON ACATEILHOCTH YUAIIUXCS.
Kommnekranus: becipoBoaHO#M MyIbTHIATUUK IO OMOJIOTHHU C 6-10
BCTPOEHHBIMHU JaTYUKAMU:

JlaTunk BIakHOCTH ¢ Auana3zoHom u3mepenus 0.. .100%

JlaTunk OCBEIIEHHOCTH C TMana30HOM U3MepeHHs He yxke ueM ot 0 1o
180000 nx

Jatuuk pH ¢ nuanazonom uzMepenus He yxe uyem ot 0 1o 14 pH Jlatunk
TEMIIepaTyphl ¢ AUANa30HOM U3MepeHHs He yxke yeM ot -20 go +140C
JlaT4rK 37IEKTPOIIPOBOTUMOCTH C IMAa30HAMH U3MEpeHus He yxke yem oT 0
10 200 MxCwum; ot 0 mo 2000 MxCwm; ot 0 mo 20000 MmxCwMm

JlaTyrK TeMIepaTypbl OKpY>Kaloliei Cpepl ¢ AMAra30HOM U3MEPEHUS He
yxe ueM oT -20 o +40

Akceccyapsl:

Ka6ens USB coennnutenbHblii 3apsaHoe yeTpoicTBo ¢ kabenem miniUSB USB

Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 dKCILTyaTaiu MUGpoBOH JlabopaTopuu
[{udposast BuaEOKamepa ¢ METAJUIMIECKUM IITATUBOM, Pa3peIIeHUe HEe
menee 0,3 Mimkc

[IporpamMmmHoe obecrieueHue

Mertoanveckue pekomeHaanuu He menee 30 padot

VYnakoBka




HaumenoBanue
000pya0BaHus

KpaTKue NPpUMEPHbIC TEXHHUYCCKHUE XaPAKTEPUCTUKH

KoauuecTBo eIl st
l'IpO(l)l/I.]'ll)HOFO KOMILJIEKTa

KoauuecTBo eIl 1151
l'IpO(l)l/I.]'ll)HOFO KOMILJIEKTA

(o0meo0pa3oBaTeabHbIE (MaJIOKOMILJIEKTHBIE
OpraHu3aluu, He 001eo0pa3oBaTeibHbIE
SIBJISIIOLIIHECST OpraHu3auuM), €. U3M.
MAaJOKOMILIEKTHBIM), €]1.
H3M.
Hanuune pycckosi3pIHOTO cailTa mojiep»KKH, HaJIu4ue BUICOPOIUKOB.
[{udposast nadboparopust no| ObOecnieunBaeT BbIIIOJHEHUE JJAOOPATOPHBIX PA0OT 110 XMMHUHU HA ypOKax B 3 mr. 2 mr.

XUMUU (yueHHUYEeCKast)

OCHOBHOI IIKOJIE ¥ IPOEKTHO-HCCIIEA0BATEIbCKON ACATEIHLHOCTH YUAIIUXCS.
Kommnekranus:

BecnipoBogHON MyIbTHAATYHK 10 XUMUU C 4-MsI BCTPOCHHBIMH JaTYUKAMMU:
Jatunk pH ¢ nuanazonom uzMepenus He yxe uyem ot 0 1o 14 pH Jlatunk
BBICOKOM TemrnepaTypbl (TEpMONapHbIN) ¢ JUANa30HOM U3MEPEHUS HE yKe YeM
ot -100 mo +900C

JlaTuuK 3MEeKTPONPOBOJUMOCTH C TMaNa30HaMU U3MEpPEHHsI He yke yeM ot ()
110 200 MxCwm; ot 0 10 2000 MxCwm; ot 0 1o 20000 MxCwm

JlaTunk TemnepaTypsl IUIATUHOBBIN C IUANIa30HOM M3MEPEHHS HE yKe YeM
ot -30 no +120C

OtnenbHbIE JATYHUKU:

JlaTumk onTHYeCKOM ITOTHOCTH 525 HM

AKkceccyapsl:

Ka6enp USB coeaunurensHbiii 3apsiaHoe yeTpoiictBo ¢ kabenem miniUSB USB
Anantep Bluetooth 4.1 Low Energy

KpaTkoe pykoBoACTBO 1o 3KCILTyaTalu HuppoBoH 1abopaTopuu

Ha6op nabopaTopHoii ocHacTKH

[IporpamMmmHoe obecrieueHre

MeTtoauueckue pekomeHaanuu ne mexee 40 padbot

Hannune pyccKos3pIMHOTO caiiTa MOIIEPHKKHU

Hannune BuaeopoIrkos.




HaumenoBanue
000pya0BaHus

KpaTKue NPpUMEPHbIC TEXHHUYCCKHUE XaPAKTEPUCTUKH

KoanuecTBo equnmi 1Jst
npoGHILHOI0 KOMILIEKTA
(o0meo0pa3oBaTeabHbIE
OpraHu3anuu, He
SIBJISTIOLLM €CST
MAJIOKOMILJIEKTHBIM), €]1.
H3M.

KoanuecTBo equnmi 1Js
npouILHOr0 KOMILIEKTA
(MaJIOKOMIJIEKTHBIE
o01eodpa3oBaTeibHbIE
OpraHM3anuu), e1. u3M.

Hudposas naboparopus

1o ¢u3uKe (yueHUuecKas)

OO6ecnieunBaeT BINOJHEHHUE 3KCIIEPUMEHTOB 110 TeMaM Kypca (GU3UKH.
Kommnnekrauus:
becripoBOHON MyJBTUAATYMK N0 (U3HKE € 6-10 BCTPOCHHBIMM JaTUYUKAMMU:
[{udpoBoii TaTUNK TEMITEpaTypHl C AUANIA30HOM U3MEPEHUs He yxke 4eM oT - 20 110
120C
[MudpoBoii naTunk aOCOIOTHOTO AABJICHHUS C TUANA30HOM H3MEPEHHUS HE yiKe
gyeM oT 0 1o 500 xI1a
JlaTunK MarHUTHOTO NOJIS C AMAa30HOM U3MepeHus He yxe yeM oT -80 1o 80 mTn
JlaTuuk HanpspKEHUs ¢ Juana3oHaMy U3MEpPEeHHs He yxKe ueM ot -2 10 +2B ; ot -
5 o +5B; o1 -10 o +10B; ot -15 go +15B JlaTunk TOKa HE yxe ueM oT -1 A0
+1A
JlaTunk akcenepoMeTp C mokazaTeasiMu He MeHee ueM: 12 ¢; £4 g; 8 g
OtnenpHBIE YCTPOUCTBA!
USB ocummorpad ae menee 2 kanana, +/-100B
Akceccyapsl:
Ka6ens USB coennnurenbHbIii
3apsaHOE yCTPORCTBO ¢ Kabemem mMiniUSB
USB Ananrep Bluetooth 4.1 Low Energy
KoncTpykTop anst npoBeaeHUs SKCIIEPUMEHTOB
KpaTkoe pykoBOACTBO 10 3KCILTyaTauu LudpoBoi 1abopaTopuu
[IporpamMmmHoe obecrieueHre
MeTtomuueckue pexkomenaarmu (40 pador)
Hannuane pyccKos3pIMHOTO caiiTa NOIIEPHKKHU
Hannuane Buaeopoavkos.

3 .

KomnblorepHoe o0opy1oBaHue

4.

HoyTt0yk

dopm-dakTop: HOYTOYK;

3 miT.




HaumenoBanue
000pya0BaHus

KpaTKue NPpUMEPHbI€ TEXHUYCCKHUE XaPAKTEPUCTUKH

KoanuecTBo equnmi 1Jst
npoGHILHOI0 KOMILIEKTA
(o0meo0pa3oBaTeabHbIE
OpraHu3anuu, He
SIBJISTIOLLM €CST
MAJIOKOMILJIEKTHBIM), €]1.
H3M.

KoanuecTBo equnmi 1Js
npouILHOr0 KOMILIEKTA
(MaJIOKOMIJIEKTHBIE
o01eodpa3oBaTeibHbIE
OpraHu3anuu), 1. H3M.

XKectkas, HeOTKIIIOYaeMas KJlaBuaTypa: HaJlu4ne;

Pycckas packiiazka KiaBUaTypbl: HAJIMYUE;

Juaronane skpaHa: He MeHee 15,6 n10iiMoB;

Pazpemenue skpana: He menee 1920x1080 nukceneit;

KonunuecTBo aaep npoueccopa: He MeHee 4;

KonnuecTBo noTokoB: HE MeHee §;

basoBas TakroBas yactora npoueccopa: He meHee 1 I'T';
MaxkcuManbHasi TAKTOBasl 4acToTa nporeccopa: He meHee 2,5 I'T';
Kam-namsatse nporeccopa: He MmeHee 6 MOaiT;

O06beM yCTaHOBIIGHHOW OTIEpaTUBHOM NMaMsITH: HE MeHee 8 ['6aiiT;
O06beM noepKUBAEMON OTIEpaTUBHON MaMSATH (IJ11 BO3MOKHOCTH
pacmmpenus): He MmeHee 24 ['6aiit;

O0bem Hakonurens SSD: ne menee 240 I'GaiiT;

Bpemst aBToHOMHOIT paboThI OT OaTapen: He MeHee 6 4acoB;

Bec HOyTOYKa C yCTaHOBICHHBIM aKKyMYJISITOpOM: He Ooiee 1,8 Kr;
Buemnnit untepgeiic USB crannapra He Hinke 3.0: He MeHee Tpex
CBOOOHBIX;

Bueurnnii untepdeiic LAN (ucnonb30BaHne NepexoqHUKOB HE
MPEyCMOTPEHO): HAJINUHUE;

Hanuuue monyneit u untepdericoB (UCIOJIb30BaHNE EPEXOJHUKOB HE

npexycmorpeno): VGA, HDMI;

becniporoanas cBsa3p Wi-Fi: Hanuuue ¢ mognepxkoii cranaapta IEEE 802.11n

wm coBpemenHee; \Web-kamepa: Hamuue; MaHUITyIsTop "MBIIIB": HATIYHE;
[IpemxycraHOBIICHHAS OTIEPAIIOHHAS CUCTEMa C IpaQUIecKUM MOJIb30BATEIECKUM
nHTepdeiicom, obecrieunBaromniasi padoTy paclpoCTpaHEHHBIX 00pa30BaTEIbHBIX U

00IIECUCTEMHBIX MPUIT0KEHHUH:




Ne HaumenoBanue Kparkue npuMepHbIe TEXHHYECKHE XaPAKTEPUCTHKH KosmuecTBo eUHMIL JIJIst KosmuecTBo eHHMII JIst
oﬁopynosamm l'[pO(l)l/I.]'ll)HOFO KOMILJIEKTa l'[pO(l)l/I.]'ll)HOFO KOMILIEKTa
(o0meo0pa3oBaTeabHbIE (MaJIOKOMILJIEKTHBIE
OpraHu3anuu, He 06].[[606[)330B3Te.]'lbl—ll>le
ABJAIOIIHECH opraﬂmauuu), €. U3M.
MAaJOKOMILIEKTHBIM), €]1.
HU3M.
HaJIM4HeE.
5. M®YV (mpuntep, ckanep, | Tum ycrpoiictBa: MOV (pyHkumu neyatu, KOnupoBaHUs, CKAHUPOBAHUS); I mr. I mr.
KOITUD) ®dopmar Oymaru: He MeHee A4; [[BeTHOCTB: YepHO-0enblit; TeXHOMOoTHus nevyaTu:
Ja3zepHast
MaxkcumanbHoe paspenienne nedatu: He MeHee 1200*1200 Touek; UuaTepderichr:
Wi-Fi, Ethernet (RJ-45), USB.
JOIMOJHUTEJIBHOE OBOPYJAOBAHUE
EcTrecTBeHHOHay4YHAsi HANIPABJIEHHOCTH
1. [Mudposas maboparopus ObecneunBaeT BBINOJHEHHE Ja00PaTOPHBIX padOT Ha YPOKax MO OMOJIOrUU B 1 wr. 1 wr.

1o 6MoJIoTHUN
(yuenuueckas)

OCHOBHOM HIKOJIE ¥ POEKTHO-UCCIIEA0BATENIBCKON A€ATEIHOCTH YUAIIUXCS.
Kommexranus: becipoBogHON MyJIbTHAATYUK IO OMOJIOTHHU € 6-10
BCTPOEHHBIMU JaTYUKAMU:

JlaTunk BIaXXHOCTH ¢ Auana3zonom u3mepenus 0.. .100%

JlaTunk OCBEIIEHHOCTH C TMANa30HOM U3MEpeHHs He yxke ueM ot 0 1o
180000 nx

Hatuuk pH ¢ nquama3zonom m3mepenus He yxe gyem ot 0 1o 14 pH datuuk
TEMIIepaTyphl C IMara30HOM U3MepeHus He yxke uem ot -20 mo +140C
JlaTuuk AIEKTPOIPOBOIUMOCTH C TMANIa30HAMH U3MEPEHUS He yke 4eM oT 0
1o 200 MxCwm; ot 0 10 2000 MxCwm; ot 0 1o 20000 MxCwm

JlaTuuk TeMnepaTypbl OKpYKarollel Cpe/ibl ¢ AUarna3oHOM U3MEPEHHsI He
yxke yem oT -20 10 +40

Axceccyapsl:

Ka6enp USB coeaunurensHbiii 3apsiiHoe ycTpoiictBo ¢ kabenem miniUSB USB
Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBoACTBO M0 SKCILTyaTalu LU poBoi 1abopaTopuu




HaumenoBanue
000pya0BaHus

KpaTKue NPpUMEPHbIC TEXHHUYCCKHUE XaPAKTEPUCTUKH

KoauuecTBo eIl st
l'IpO(l)l/I.]'ll)HOFO KOMILJIEKTa

KoauuecTBo eIl 1151
l'IpO(l)l/I.]'ll)HOFO KOMILJIEKTa

(o0meo0pa3oBaTeabHbIE (MaJIOKOMILJIEKTHBIE
OpraHu3anuu, He 06me06p330BaTeJ’lebIe
ABJAIOIIHECH 0prann3auuu), €. U3M.
MAaJOKOMILIEKTHBIM), €]1.
HU3M.
[Mudposast BUgeOKaMepa ¢ METAJUIMYECKUM IITATUBOM, Pa3pellleHUe He
menee 0,3 Mnukc
ITporpammHoe obOecrieueHue
Meroanueckue pekomenaanuu He menee 30 pabot
YmakoBka
Hanuuue pycckosi3pIlyHOTO caiiTa MOAAEPKKH, HAINYKE BUECOPOIUKOB.
[ludposas nabopatopust no| ObecnieyrBaeT BHIOIHEHHE JIAOOPATOPHBIX PaOOT O XUMHU HA YPOKax B I mr. I mr.

XUMUU (YUCHUUIECKas)

OCHOBHOM IIKOJI€ ¥ TIPOEKTHO-UCCIIEI0BATEIBCKON IEATEILHOCTH yUaIIuXCsl.
Kommekranust:

BecnipoBogHON MyIbTHAATYHK 110 XUMUU C 4-MsI BCTPOCHHBIMH JaTYUKAMMU:
Jatuuk pH ¢ nuanazonom uzMepenus He yxe uyem ot 0 1o 14 pH Jlatunk
BBICOKO TeMIIepaTypsl (TEPMOMApHbIil) C TMAa30HOM U3MEPEHUsSI HE YKE YeM
ot -100 n0 +900C

JlaTuuK AIEKTPONPOBOIUMOCTH C TMATIa30HAMHU U3MEpEeHHsI He yke yeM ot ()
110 200 MxCwm; ot 0 10 2000 MxCwm; ot 0 10 20000 MxCwm

JlaTuuk TemMnepaTypsl IIATHHOBBIN C IUANIa30HOM M3MEPEHHS HE yiKe YeM

ot -30 no +120C

OtnenbHbIE JATYUKH:

JlaTumk onTHYeCKOM ITOTHOCTH 525 HM

Axceccyapsl:

Ka6enp USB coeaunurensHbiii 3apsiiHoe yeTpoiictBo ¢ kabenem miniUSB USB
Anantep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOACTBO Mo AKCILTyaTalu HU(ppoBoH 1abopaTopuu

Ha6op nabopaTopHoii ocHacTKH

[TporpamMHoe obecrieueHue

Metomndeckue pekomeHnanuu He meHee 40 pabot

Hannune pyccKos3pIMHOTO caiiTa MOIIEPHKKHI




HaumenoBanue
000pya0BaHus

KpaTKue NPpUMEPHbIC TEXHHUYCCKHUE XaPAKTEPUCTUKH

KoanuecTBo equnmi 1Jst
npoGHILHOI0 KOMILIEKTA
(o0meo0pa3oBaTeabHbIE
OpraHu3anuu, He
SIBJISTIOLLM €CST
MAJIOKOMILJIEKTHBIM), €]1.
H3M.

KoanuecTBo equnmi 1Js
npouILHOr0 KOMILIEKTA
(MaJIOKOMIJIEKTHBIE
o01eodpa3oBaTeibHbIE
OpraHM3anuu), e1. u3M.

Hanuune BuaeopouKoB.

Hudposas naboparopus

1o ¢u3uke (yueHHuuecKas)

OO6ecnieunBaeT BINOJHEHHUE 3KCIIEPUMEHTOB I10 TeMaM Kypca (PU3UKH.
Kommnekranus:

becnipoBOHON MyJBTUAATYMK TO (U3MKE ¢ 6-10 BCTPOCHHBIMH JaTYUKAMH:

[{udpoBoii TaTUMK TEMITEPaTypHl C AUANIA30HOM U3MEPEHUs He yxke 4eM oT - 20 110

120C

[{udpoBoii 1aTuMK aOCOIIOTHOTO AABJICHHUS C TUATa30HOM U3MEPEHHS HE YKe 4eM

ot 0 10 500 xITa

JlaTuuK MarHUTHOTO MOJIS C AUANa30HOM U3MepeHus He yxe yeM oT -80 1o 80 mTn
JlaTuuK HanpspKEHUs C Juana3oOHaMU U3MEPEHMs He YxkKe 4eM oT -2 1o +2B ; ot -
5 o +5B; o1 -10 o +10B; ot -15 go +15B JlaTunk TOKa He yxe ueM oT -1 70
+1A

JlaTunk akcenepoMeTp C MokazaTeasiMu He MeHee ueM: 12 ¢; £4 ¢; 8 g

OTnenbHBIE YCTPOUCTBA!

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

Akceccyapsl:

Ka6ens USB coenunuTenbHbIi

3apsaHOE yCTPORCTBO ¢ kKabemem MiniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KoHCTpyKTOp A1 IpOBEACHUS SKCIIEPUMEHTOB

KpaTkoe pykoBOJCTBO IO IKCILTyaTalu LuppoBoi 1abopaTopuun

[IporpamMmmHOe oOecriedeHne

MeTomuueckre pexkomenaarmu (40 pador)

Hannune pyccKOsI3pIMHOTO CaiiTa MOIIEPHKKHU

Hannune BUOeopOoInKoB.

1 mrT.

[udposas maboparopus
o pu3moIoTHH

OO6ecnieunBaeT MpoBeIeHHE UCCIIETOBAHNS 0 (PYHKIIMOHUPOBAHUIO
YesioBe4yecKkoro opranu3ma. Kommiekranus: becipoBogHON MyJIbTHAATYHK

1 mT.

1 mrT.




HaumenoBanue
000pya0BaHus

KpaTKue NPpUMEPHbIC TEXHHUYCCKHUE XaPAKTEPUCTUKH

KoauuecTBo eIl st
l'IpO(l)l/I.]'ll)HOFO KOMILJIEKTa

KoauuecTBo eIl 1151
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(o0meo0pa3oBaTeabHbIE (MaJIOKOMILJIEKTHBIE
OpraHu3anuu, He oﬁmeoﬁpasonaTeﬂbﬂble
ABJAIOIIHECH opraﬂmauuu), €. U3M.
MAJIOKOMILJIEKTHBIM), €]1.
HU3M.
(MpoUIIBHBIN yPOBEHB) Mo (U3MOJIOTUM C 5-10 BCTPOCHHBIMHM JaTyukamu: JlaTuumk aprepuasbHOro
nasnenus (0.250 mm pT. CT.)
JlaTumK mysbca ¢ JUana3oHoM usmepeHus He yxxe yeM ot 30 1o 200 ya/muH JlaTunk
TEMIIEpPATyphl TEJa C JUANa30HOM U3MEpPEHUs He yxe yeM oT +25 no +40C
JlaTuuK 4acTOTHI JbIXaHUs C JMANa30HOM H3MepeHus He yxxe dyem oT 0 go 100
[IUKJIOB/MUH
JlaTunk yckopeHus ¢ nmokazatensmMu +2 ¢; £4 ¢; =8 g OtaenbHbIe yCTPOHCTBA:
Hatunk OKI' ¢ quanazonom uamepeHus He yxe yem ot -300 no +300 mB)
Jatuuk pH ¢ nuanazonom uzMepenus He yxe uyem ot 0 1o 14 pH Jlatunk
CUJIOMEp C AMana3oHoM u3Mepenus He yxe uem oT -40 1o 40 H laruuk
OCBEIIEHHOCTHU ¢ Auana3oHoM usmepeHus He yxe yem oT 0 1o 180000 ik
AKkceccyapsl:
Ka6ens USB coenunuTensHblii
3apsiIHOE yCeTpoiicTBO ¢ Kaberem MiniUSB
USB Ananrep Bluetooth 4.1 Low Energy
KoHCTpyKTOp AJ1s1 IpOBEACHUS SKCIIEPUMEHTOB
KpaTkoe pykoBOJCTBO MO AKCILTyaTalu LU(GpPOBOH J1abopaTopuu
[IporpamMMHOe obecrieueHre
Metoandeckue pekomeHaanuu ne menee 20 padot
Hanuuue pycckosi3pIYHOTO caiiTa MoAaepKKU
Hanuuue BUI€OPOIHUKOB.
[{udposast aboparopust no| ObecnieunBaeT npoBeIeHHE y4eOHOTO IKOJIOTHYECKOTO MOHUTOPHHTA 1 mr. 1 .

OKOJIOIT'HMH

HUHCTPYMCHTAJIbHBIMU METOJaMHU. Ha60p MMPUMCEHACTCS IIPU N3YUCHUUN SKOJIOTHH,
6I/IOJ'IOFI/II/I, XHNMHH, reorpa(blzm 1 IPpUPOAOBCACHUA, 4 TAKKC IJI

UHAUBUAYAJIBHBIX UCCIICOAOBAHUA U HpOCKTHOfI JCATCIbHOCTHU IIKOJIBHUKOB.
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Kommnekranus: becipoBogHON MyJIbTUAATYHUK 10 SKOJIOTHYECKOMY
MOHUTOPHUHTY € §8-10 BCTPOCHHBIMU JaTuuKaMu: JlaTuuk HUTpaT-uoHOB JlaTumk
XJIOPU-HOHOB

Jatunk pH ¢ nuanazonom uaMepenus He yxe uem ot 0 go 14 pH Jlatunk
BIXHOCTH ¢ auama3zonom m3mepenus 0.100% JlaTumk ocBEIIEHHOCTH C
JManaszoHoM u3Mepenus He yxe yem ot 0 go 180000 nk

JlaTuuk Temmepatypsl ¢ JUana3oHOM U3MepeHus He yke dem ot -20 g0 +140C
JlaTuuK 3MEeKTPONPOBOJIUMOCTH C TMaNa30HAMU U3MEpPEHHs He yke ueM oT 0 110
200 MxCwm; ot 0 10 2000 MkCwm; ot 0 10 20000 MxCwMm JlaTuuk TemmnepaTypsbl
OKpY2KaroIlel Cpeibl C IUana3oHOM U3MepeHus He yxke yeM ot -20 o +50C
OtnenbHbIE JATYUKU:

JlaTuuk 3ByKa ¢ QyHKIMEH HHTETPUPOBAHMS C JUATTA30HOM H3MEPEHHUS 4acTOT
He MeHee yeM oT 50 I'p mo 8 kI'm;

JlaTuuK BIaXHOCTHU MOYBBI € AMana3oHOM u3MepeHus He yxe ueMm oT 0 1o 50%
Hatunk kucnopopa ¢ quanazonom usmepenus ot 0 1o 100% Hdatumk
ONTHYECKOU MIOTHOCTH 525 HM JlaTunk onTudeckoit mmoTHoctu 470 HM
JlaTuuk TypOUIMMETp ¢ AUana3zoHoM u3MepeHus He yxke uem ot 0 1o 200 NTU
JlaTuurk OKMCH yriepoja ¢ Iuara3oHoM u3Mepenus He yxxe ueM oT 0 go 1000
pp"

AKkceccyapsl:

Kabens USB coenuauTenbHBIH (2 1T, )
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KoauuecTBo eIl 1151
l'IpO(l)l/I.]'ll)HOFO KOMILJIEKTa

(o0meo0pa3oBaTeabHbIE (MaJIOKOMILJIEKTHBIE
OpraHu3anuu, He oﬁmeoﬁpasonaTeﬂbﬂme
ABJAIOIIHECH opraﬂmauuu), €. U3M.
MAaJOKOMILIEKTHBIM), €]1.
HU3M.
3apsiHOE yCeTpoicTBO ¢ Kaberem mMiniUSB
USB Ananrep Bluetooth 4.1 Low Energy
CrepskeHb AJIs 3aKpEIUICHUS JaTYUKOB B IITATUBE
Kpatkoe pykoBOACTBO 1O 3KCIUTyaTanuu mudpoBoii 1adboparopuun
[IporpamMmmHoOe obecrieueHre
Mertoanueckue pekoMmenaanuu He menee 20 pabot
YmnakoBka
Hanuuue pycckosi3pIlyHOTO caiiTa MOAAEPKKH, HAIMYKE BUECOPOIUKOB.
Muxkpockor udpoBoit Tun muxpockomna: Ouonornyeckuit Hacagka Mukpockona: MOHOKYJISIpHast 1 . 1 .
Haznauenue: naboparopHslii MeTo rccienoBanus: cBeTioe nosie Matepuan
OIITUKH: ONTHYECKOE CTEKJIO YBEeIHUEHHEe MUKpOCKoa, kpaT: 64 — 1280
Oxynsiper: WF16X
Oo6mbextuBbl: 4x, 10X, 40xs (moanpykUHEeHHBIH) PeBosbBepHas royoBka: Ha 3
oO0bekTrBa THIT MOACBETKHU: 3€PKaJ0 WK CBETOUO PacnonoxkeHue moiCBEeTKH:
BEpXHsA U HIKHAA Matepuan kopmyca: metaiui [Ipenmernslii ctomuk, Mmm: 90
Uctounuk nuranus: 220 B/50 I'n Yucno meranukceneit: 1
Ha6op OI'D no xumun B Habop BxoasT Beckl naboparopele 3ekTpoHHbie 200 T, cIUpTOBKA 1 wr. 1 wr.

nabopaTopHasi, BOpOHKA KOHUYECKasl, Tajlouka CTeKIIsiHHas, mpooupka [1X- 14
(10 mwTyk), cTakaH Beicokuil ¢ HocukoM BH-50 ¢ meTkoii (2 mTyku), HUIUHAP
n3MeputenbHbIi 2-50-2 (CTEKIISIHHBIN, C TIPUTEPTOMN KPBIIIKOM), INTATUB IS
npooupok Ha 10 rué3x, 3aKuM NpoOUPOUYHBIH, IITATEb-
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noxeuka (3 mTykn), Habop (IIaKOHOB AJIST XPaHEHHs PACTBOPOB U PEaKTHUBOB
(o6bem Puakona 100 mi1 - 5 KOMIUIEKTOB 10 6 MITYK, 00beM (iakona 30 mi - 10
KOMIUIEKTOB 10 6 IITYK), HWIMHIP U3MEPUTENbHBIN ¢ HocukoM 1-500 (2 mTykn),
ctakaH BeIcokui 500 mut (3 mTyku), HAOOp epIIeH TSt MBIThS TIOCYIBI (SpIT ISt
MBIThsI POOUPOK - 3 MITYKH, €PIII ISl MBIThsI KOJIO - 3 MITYKM), XaJaT Oemblid X/0
(2 mrTykm), mepyaTKy pe3HOBBIC XUMUUYECKHE CTONKUE (2 MITYyKH), OUKH
3amuTHBIC, GUILTPBI OyMakHbie (100 mTyK), roprodee At cnupToBok (0,33 ).
B cocTtaB Habop BXOIAT peakTUBBL: aTFOMUHUI, KeJle30, COISIHASL KUCIIOTa,
METHIIOpaHXK, peHondTanenH, aMMuak, MepoKCUI BOJIOPOJIa, HUTpAT cepedpa u
IpyTHe; B 00 CI0KHOCTH - 44 pa3IMYHBIX BEIIECTB, UCTIONH3yEMbIX IS
COCTaBJICHHsI KOMITJICKTOB PEAKTUBOB IPH MPOBEICHNH IK3aMEHAITMOHHBIX
JKCIIEPUMEHTOB TI0 KypCy IIKOIbHON XUMUH.

VYuebnas naboparopust
10 HEMPOTEXHOJIOTUU

B coctaB Bxozsrt:

Cencop Tun 1 He menee 1 mrT., o6ecriednBaeT BOZMOKHOCTh PETUCTpAIUN
CHTHaJIa 3JIEKTPUUECKONM aKTUBHOCTH MBI (3JeKTpoMuorpammsl, IMI).
Peructpamust qomKHa OCYIIECTBISECTCS HEMHBA3UBHO, CYXHMH 3JIEKTPOIaMHU.
B03MOXHOCTBIO KpPEIUIEHHS K pyKe 4eI0BeKa, 4TO JOJDKHO AaBaTh BO3MOKHOCTD
PETHCTPUPOBATH NEKTPUUECKYIO aKTUBHOCTH MBIIIIIBI B 00JIACTH, HaJl KOTOPOH
pacnonaraercs kperuieHue. [Ipy HanpsKeHHH MBIIIIBI TOTKHA ObITh
obecrieueHa BO3MOKHOCTh HAOJIOICHNS IyYHOCTH CUTHANA (T.€. IPUCYTCTBHE
OMI'), npu pacciabaeHUn MBIIIIBI - €€ OTCYTCTBHE.

Cencop Tum 2 e menee 1 mT., obecriednBaeT BO3MOKHOCTh PETHCTPAIIAN
curHana QorormnetuzmorpamMmal (PIII) onTHdeckuM myTeMm, 3a C4eT N3MEHEHUS
OTPa)KEHHOTO OT KPOBEHOCHBIX COCYZOB CBETa, 00bEM KOTOPBIX U3MEHSETCS IO
BO3/ICHCTBUEM ITyJIHCOBOW BOJIHBI. CEHCOp TOJIKEH ObITh 00ecTIeyeH
BO3MOYKHOCTBIO KPEIUICHHS K MOyIIIeUKe MajbIla YeJI0BEKa.

1 mrr.
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Cencop Tun 3 He menee 1 mT., o6ecriednBaeT BO3MOKHOCTh: PETUCTpaALU
curnania snexktpokapauorpammsl (OKI') He HHBa3UBHBIM CITOCOOOM;
peructpauuu |, I u Il oTBeneHMIT; MOAKIIOUEHUS JIEKTPOJOB K CEHCOPY C
MIOMOIIIBIO COSIMHUTENBHBIX MPOBOJIOB, 000pya0BaHHBIX TouchProof
pazpemMamu.

Cencop Tumn 4 He menee 1 mT. oOecnieyrBaeT BO3SMOKHOCTh: PETHCTPAILIIH
CUTHaJIa KoKHO-TansBannuecko peakuuu (KI'P), peructpaimst koroporo
OCYIIECTBIISETCS Ha IOCTOSIHHOM TOKE; IMOAKIIIOUEHUS K Tely YeJIOBEKa C
MOMOUIBIO CYXHX JIEKTPOJOB, MOJKIIOUEHUE KOTOPHIX K CEHCOPY
ocymiecTBisieTcs ¢ momorsio TouchProof passemos. Cencop Tun 5 ve menee 1
IT., 00eCIeYnBaeT BO3MOKHOCTb: PETUCTPALIMU CUTHAJA JIEKTPUIECKOM
aKTUBHOCTH Mo3ra (O31I) ¢ MoMOIIbI0 CyXUX HEMHBA3UBHBIX JIEKTPOIOB;
perucTpanuu >I1eKTPUIECKO aKTUBHOCTH Pa3HbIX J0JIeH MO3ra; MOAKII0YESHUS]
3JIEKTPOOB K CEHCOPY C MOMOIIBIO COSMHUTENBHBIX ITPOBOJIOB,
obopymoBanHbIx TOUChProof passemamu; 3akperieHust 3JIeKTPOIOB Ha
MIOBEPXHOCTH T'OJIOBBI.

Cencop Tun 6 He meHee 1 wT., o6ecrneynBaeT BO3MOXKHOCTb: PErHCTpaluu
curHana konebGanus rpygHoi knetku (CeHcop AbIXaHHUs); ONPeAeICHHUs YaCTOThI
JIbIXaHHUSL.

VYcrpolicTBo A cOopa JaHHBIX OT CEHCOPOB U NE€pejauu Ha IIePCOHAJIbHBIN
KOMIIbIOTEP 00ecreunBaeT BO3MOXKHOCTb COOpa JaHHBIX OT HMOJK/IIOUEHHBIX K
HEMY CEHCOpOB M OTNpaBKy Noiay4yeHHbIX JaHHbIX Ha [IK. Ilogkmrouenue
neHrpansHoro moayins k I1K ¢ momompio USB-kabens. LlenTpanbHblil MOy b
rMeeT He MeHee | mT,: ranpBannueckyro u3onsanuio ot [1K. [enrpanbubiii
MOJTyJIb 00€CIIeunBaeT BO3MOXXHOCTh OJTHOBPEMEHHOTO TIOAKIIIOUSHHS BIUIOTh 10
4 cencopoB. Kaxplii n3 BXo10B LIeHTpaJIbHOTO MOAYJIsI UMEET IaJbBAHUYECKYIO
n30IAIHI0 (00ecTieyeHne MeKKaHATbHON ralbBAaHUYECKOM U3OIISIIHHN).
[Noaxnrouenue ceHcopos k LlenTpanbHOMY
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MO/TYJIIO OCYIIECTBIISIETCS C TOMOIIBIO CTIEHUATN3UPOBAHHBIX Pa3beMOB THIIA
LEMO, obecneunBaroniyux npaBUIbHOCTh TOAKIIOYCHUS pPa3beMa U CHIDKAIOIIUX
PHCK CIIy4aifHOro KacaHHs Pa3beMOB TOKOIPOBOAIINX YACTEH, a TaKkxkKe
00€CTIeYNBAIOIINX 3AIIUTY OT HECAHKIIHOHMPOBAHHOTO TOKITIOUEHHS K
MIPOM3BOJILHBIM YCTPOUCTBAM.

Monayns «Knomka» He menee | miT., oOecreduMBaeT BO3MOXKHOCTB: Pa3METKH

PETUCTPUPYEMBIX CHUTHAJIOB M OTMEYaTh HE MEHee 3 -X Pa3JIMYHBIX KaTerOpHH

COCTOSTHU.

Y CTpOoHCTBO, BXOAIIEE B COCTAB J1a00PaTOPUH, JODKHO 00ECTIeYHBaTh
BO3MOYKHOCTb PETUCTPALUU apTepualbHOro aasieHus. [Iporpammuoe
obecnieuenue (manee - [10). JlomkHo obecrieunBaTh BU3yaIu3aluio 1 00paboTKy
PETUCTPUPYEMBIX CUTHAJIOB. | JTaBHOE OKHO MPOTPaMMBbl JI0JIKHO COCTOSITh U3
BKJIQ/IOK, Ka)KAast U3 KOTOPBIX COEPKUT HAOOp rpaduKoB, HEOOXOAUMBIX JUIS
oTtoOpakeHus TpedyemMoii nHpopmanuu.

JloiKHA UMEThCs BKJIAIKa AJIs1 OAHOBPEMEHHOTO ITPOCMOTpPA CUTHaJIa CO BCEX
CEHCOPOB, OJJHOBPEMEHHO MOAKIIOUEHHBIX K LleHTpanbHOMY MOAyI0. DTO
obecneyrBaeT BO3MOXKHOCTh MHOTOKaHAJILHOT'O (IOJIUIpaduiecKoro) pexxuma
paboThl yCTPOICTBA.

Taxoke 10JIKHBI UMEThCS BKIIAIKU JJIs1 BU3YyaIU3allud CUTHAJIOB OT CEHCOPOB
OMIT', ®IIT", OKT', KI'P, 931", ceHcopa apixaHus, KHOIIKH; a TAKXKE
IIPOU3BOJHBIX IPa)MKOB, HA KOTOPBIX BU3YaIU3UPYIOTCA ClieLU(UUHBIE AT
TOTO WJIM HHOTO CUTHAJIA BEJINYHUHBI.

1O nomxHO naBaTh BO3MOXXHOCTH BU3YaU3aIMH U 00pabOTKH PETUCTPUPYEMBIX
CHTHAJIOB, & IMEHHO:

- OMI: Bu3yanusaiys CurHania, ClieKTp CUTHAJIa, aMIUTUTYIHBIN TPUTTEP

- OI1I": Bu3yanu3anus CUTHaIA, CIIEKTPa CUTHAJIA, TaXOTPaMMBI, TpaduK MyJibca
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- OKI': Bu3yanu3aiusi CUrHajia, TaxorpaMmmbl, TpauK mysbca
- KI'P: Bu3yanusauus cursana
- OOTI': BU3yanu3auus CUrHaja, CIeKTp CUrHaja, aMILIUTy1a allb(pa-puTma,
aMIUIUTy1a OeTa-puTMa.
- CeHCOp bIXaHUs: BU3yalln3allys CUTHaja,
- KHonka: Bu3yanusanus curHajia pa3sMeTKu
[1O nomxHO UMETh BO3MOKHOCTh KacToMU3aluu 1 HacTpoiiku [10 mis
3¢ PEeKTHBHOTO 0TOOpakeH!sI rpa)MKOB: HACTPOHKA [[BETA, BEIOOP MapaMeTpoB
JUISL aHaJIM3a, BEIOOp 0TOOpakaeMbIX rpaMKOB, MaclITaOMpOBaHUE TPA(QUKOB.
1O nomxHO NMETh BO3MOYKHOCTb 3aIIUCH U BOCIIPOM3BEIEHUS PETUCTPUPYEMBIX
CHTHAJIOB.
B03M0KHOCTh HACTPOUKHU MAapaMeTPOB (PUIBTPALMH CUTHAJIA C TIOMOLIBIO (QUIBTPa
HIDKHUX 4acTOT, (UIbTPa BBICOKUX YacTOT, ITOJIOCOBOTO (DUIBTPaA, pEXKEKTOPHOTO
¢buibTpa.
C nenpio yno6cTBa aHaIM3a CUTHANA, TOJDKHA UMETHCSI BO3MOKHOCTD 3aIUCH
PETUCTPUPYEMBIX CUTHAJIOB B (hailil, ¢ OCIEeAYOEeH BO3MOKHOCTBIO UX
MOCJEIYIOLEro BOCIpou3BeieHus B 1aHHOM IO (MMUTHpYsI perucTpanuto
CHTHaJla B pEKUME PealbHOTO BpeMeHH). B coctaBe: MeToauueckue MaTepuabl
IUISL yYUTeNsl U 00y4aroLuXCsl, ONMCAaHUE NOJKIIOUEHHs CEHCOPOB J1IabopaTopuH,
MHCTPYKLUU 110 Ucnoib3oBanuto 110, onucanue 1abopaTOpHBIX U MPAKTUYECKUX
paboT, KOTOPOE B TOM UHUCIIE COAEPKUT MIPE3EHTALIMOHHbIE MaTEPHAIbL.
YnakoBka/kopoOka 1abopaTOpuH TOJKHA 00ecTIednBaTh yA00HOe XpaHSHHE U
COJIepKaTh MOACKA3KH IS PACIIOJIOKEHNS CEHCOPOB U YCTPOUCTB JTabopaTopun
JUIs1 yJOOHOTO MCIIOJIb30BAHUS MPETIOAABATENISAMU U 00y YarOIIUMHUCS.

TexHoJiorn4eckas HalpaBJI€HHOCTD

9.

OO6pa3oBaTeIbHBINI

PobGoTorexuuueckuit Ha6op npeaHasHa4CH JIs U3Y4YCHHA OCHOB

1 m.

1 mT.
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KOHCTPYKTOp JIJIst
IIPAaKTUKH OJIOYHOTO
POTrPaMMUPOBAHUS C
KOMIUIEKTOM JIaTYUKOB

POOOTOTEXHUKH, AETaeH, Y3JI0B U MEXaHU3MOB, HEOOXOAMMBIX ISl CO3IaHHs
POOOTOTEXHUYECKUX YCTPOHCTB.
HaGop npezacrasisier co60ii KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COCMHUTENBHBIX AJIEMEHTOB U 3JIEKTPOTEXHUYECKHX KOMIIOHEHTOB. Habop
MO3BOJISIET COOMPATh (M MPOrpaMMHUPOBATH COOMpPaeMble MOEIIH ), U3 SJIEMEHTOB
BXOJISIIIUX B €T0 COCTaB, MOJIEIM MEXAaTPOHHBIX U POOOTOTEXHHUECKUX
YCTPOWCTB ¢ aBTOMaTH3HUPOBAHHBIM YIIPABICHUEM, B TOM YHCJIE€ Ha KOJIECHOM
X0y, a TaK K€ KOHCTPYKIIMH, OCHOBAaHHBIX Ha UCIOJIB30BAHUH IIepeay (B TOM
YHCJIe YEPBAYHBIX M 3yOUaThIX), a TAK Ke PHIYaros.
CBETOJIMOTHBIM MAaTPUYHBIN AUCIIICH ¢ OEN0i MOACBETKON Ha KOHTPOJIIEpE
KonmuectBo mopToB BBOJa/BBIBOIA HA KOHTpOJUIEpe HE MeHee 6 KommyecTBo
KHOTIOK HEe MeHee 4
OO0111e€e KOJIMYECTBO 3JIEMEHTOB: HE MeHe 520 MIT., B TOM YHUCJIE:
1) mporpaMMupyeMmbIii GJIOK YIpaBICHUsI, KOTOPBIIt MOKET paboTaTh aBTOHOMHO
U B IOTOKOBOM PEXKUME;
2) CepBOMOTOPBI
3) MaTYMK CHITBI
4) 1aT4YUK PACCTOSHUS
5) maTuuk 1BeTa
6) akkymymnsiTopHast 6aTapest
7) IlnacTuKOBbIE CTPYKTYPHBIC 3JIEMEHTHI, BKITFOUas nep(HOopHpOBaHHbIC
3JIEMEHTHI: Oallku, KyOHKH, OCH M BaJbl, COETUHUTEIILHBIE JIEMEHTHI K OCSIM ,
HIECTEPHU, IPEIHA3HAYCHHBIC JJIs1 CO3[aHUs YUESPBSIYHBIX U 3y0UaThIX Mepesad,
COCMHUTENbHBIC U KPETICXKHbIE JIIEMEHTHI,
7) TlporpamMmmHOe oOecredYeHHe, HCIOIb3yeMoe IS
coOMpaeMbIX pPOOOTOTEXHWYECKUX MOJIEIeH ¥ yCTPOWCTB,
cKaunMBaHUs U3 ceTn VHTEepHET

MIPOrpaMMUPOBaHUS
JOCTYIHO  JUIS
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l'IpO(l)l/I.]'ll)HOFO KOMILJIEKTa

KoauuecTBo eIl 1151
l'IpO(l)l/I.]'ll)HOFO KOMILJIEKTa

(o0meo0pa3oBaTeabHbIE (MaJIOKOMILJIEKTHBIE
OpraHu3aluu, He 001eo0pa3oBaTeibHbIE
SIBJISIIOLIIHECST OpraHu3auuM), €. U3M.
MAJIOKOMILJIEKTHBIM), €]1.
H3M.
10. O0pasoBarenbHblii HA00p | KoMIIekT /i u3yueHus OCHOB JIEKTPOHUKH U poboToTexHukH Habop nomken I mr. I mr.

10 MEXaHUKE,
MEXaTPOHHUKE U
pOOOTOTEXHUKE

OBITH IpeTHA3HAYEH IS IPOBE/ICHHS YUEOHBIX 3aHATHI 110 AIEKTPOHUKE U
CXEMOTEXHHUKE C LIeJIbI0 N3yueHHs HauboJjiee paclpoCTpaHEHHON 3JIEMEHTHON
0a3bl, MPUMEHSIEMOH [T MH)KEHEPHO- TEXHUYECKOTO TBOPYECTBA YUAIIUXCS U
pa3paboTku y4eOHbIX Mojeneii poooToB. Habop 1omkeH mo3BosATh yUaluMCs
Ha MPAKTHKE OCBOUTHh OCHOBHBIE TEXHOJIOTUH MTPOSKTHPOBAHUS
POOOTOTEXHUYECKUX KOMILIEKCOB Ha MPUMEpe yUeOHBIX MOIeseid poOOTOB, a
TaK)Ke U3YYUTh OCHOBHBIE TEXHHYECKHE PEUICHHUS B 00J1aCTH KHOCPHETUIECKUX U
BCTPaUBAEMBIX CHCTEM.

B cocTaB KOMIUIEKTa JOJKEH BXOAUTH HAOOP KOHCTPYKTHBHBIX JJIEMEHTOB JUIS
cOOpKHM MaKeTa MaHHITYJISIIIMOHHOTO POO0Ta, KOMIUIEKT METAIUTHIECKUX
KOHCTPYKTUBHBIX JIEMEHTOB JUUIsl COOPKH MakeTa MOOMIIbHOTO poboTa U T.11. B
COCTaB KOMIUIEKTa BXOIUT HAOOP AJIEKTPOHHBIX KOMIIOHEHTOB JUTS U3Y4YEHUSI
OCHOB 3JICKTPOHHKH M CXEMOTEXHHUKH, a TAK)KEe KOMIUIEKT ITPUBOJIOB M JATYNKOB
Pa3NIUYHOTO TUHA VI Pa3pabOTKH POOOTOTEXHUUECKUX KOMITJIEKCOB.

B cocTaB KOMIUIEKTa JOJKHO BXOIUTH: MOTOPBI C 3HKOJEPOM - HE MEHee 21T,
CEpBONPHUBOA OONBIION - He MeHee 411T, CepBOIIPUBO/] MANIBIN - HE MEHee 21T,
uH(ppaxkpacHbIi 1aTYUK - HE MEHee 3 IIT, yIbTPa3BYKOBOH JaTUMK - HE MeHee 3
IIT, JATYUK TEMIIEpaTyphl - He MeHee 11T, JaTUYMK OCBELIEHHOCTH - HE MEHee
1T, HabOp IEKTPOHHBIX KOMIIOHEHTOB (PE3UCTOPHI, KOHAECHCATOPEI,
CBETOIMOABI PA3TMYHOTO HOMHHAJIA), KOMIUIEKT IIPOBOAOB Il OeCraeqHoro
POTOTHIMPOBAHMS, TIaTa OECTIaeYHOT0 MPOTOTHIIMPOBAHMS, AKKYMYJIATOP
3apsSHOE YCTPOUCTBO, . B cOCTaB KOMIUIEKTA TOMKEH BXOIUTh
MPOrpaMMHUPYEMBIH KOHTPOJUIEP, porpaMMupyemsliii B cpeae Arduino IDE wiun
aHAJIOTHYHBIX CBOOOIHO PACIPOCTPAHAEMBIX CpeslaX pa3paboTKH.
IIporpammMupyeMblii KOHTPOJLIED
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J0JbKEeH 00J1a1aTh IOPTAMHU IS TTOAKIIIOUEHUS [IM(PPOBBIX M aHATOTOBBIX
ycrpoiicts, uarepdeiicamu TTL, USART, 12C, SPI, Ethernet, Bluetooth nnu
WiFi.

B cocraB KOMIUIEKTa TOJKEH BXOAUTH MOAYJIb TEXHHUECKOTO 3PEHUS,
MPECTaBISIOMUI cO00M BEIYUCIUTEIHLHOE YCTPOWCTBO CO BCTPOCHHBIM
MHUKPONPOIIECCOPOM (KOJI-BO AIep - HE MeHee 41IT, yacToTa siipa He MeHee 1.2
I'Tu, oobem O3Y - He MeHee 512M06, 00beM BCTPOCHHOI IMaMATH - HE MEHee
8I'0), MHTErpupPOBAaHHOM KaMepoil (MaKCHMaIbHOE pa3pelieHue BUICONOTOKa,
nepenasaeMoro no uarepdericy USB - ne menee 2592x1944 en.) u onTudeckoi
cucteMoi. Moysib TEXHUYECKOTO 3PEHUS JOKEH 00J1a1aTh COBMECTUMOCTBIO C
Pa3IUYHBIMH IIPOTPAMMHUPYEMBIMH KOHTPOJUIEPAMHU C TIOMOIIBI0 HHTEP(DHENCOoB -
TTL, UART, 12C, SPI, Ethernet. Moysib TeXHHYECKOTO 3pEHHS JOJIKEH UMETh
BCTPOEHHOE MPOrpaMMHOE 00ecieYeHrne Ha OCHOBE OTIEPAIMOHHON CHCTEMBI
Linux, mo3Bosisitoee OCyIeCTBIATh HACTPONKY CHCTEMBI MAIIIMHHOTO O0YYEHHSI
MmapaMeTpoB HEHPOHHBIX ceTel /sl OOHAPYKEHUSI O0BEKTOB, OTPEACIICHUS X
napaMeTpoB U nanbHeleil naentudukanmu. KoMmruiekt gomken odbecneunBarhb
BO3MO>XHOCTb M3yUY€HHsI OCHOB pa3pabOTKU MPOrpaMMHBIX U allapaTHBIX
KOMIUIEKCOB MHKEHEPHBIX CUCTEM, pelieHuid B chepe "MHTepHeT Beweit", a
TaK)Ke peleHuii B 00JacTh poOOTOTEXHUKHU, HICKYCCTBEHHOTO UHTEIIEKTA U
MaIIMHHOTO 00yYeHUsI.

11.

YetsipéxoceBoii yueOHBIN
poOOT- MaHUITYJISITOP C
MOJYJIbHBIMH CMEHHBIMH
HacaJKaMu

VY4eOHbIi poOOT-MaHUITYJISITOP MTPEIHA3HAYEH TSl OCBOCHUS 00yJarOIIUMUCS
OCHOB POOOTOTEXHUKH, [yl HOATOTOBKU O0YYAIOLINXCS K BHEJPEHHIO U
MOCIEAYIOIEMY UCIIOIB30BAaHUIO POOOTOB B MPOMBIILIIEHHOM IPOU3BOCTBE.
KonunuecTBo oceit poboTa MaHUITYISTOPA - YETHIPE.

[lepemenienne UHCTPYMEHTA B IPOCTPAHCTBE MO TPEM OCSIM JIOJIKHO
YHOPaBIATHCS MIATOBBIMU JBUTATEIIMU. HampsokeHne NUTaHus 1aroBbIX

1 mT.

1 mrT.
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nBUrareieii ue 6onee 12 B.

CepBoaBuraresb YeTBEPTOIl OCH JOKEH 00ecrieunBaTh HOBOPOT HHCTPYMEHTA.
VYo noBOpoTa MAHUIYJIATOPA HA OCHOBAHUU BOKPYT' BEPTUKAJILHOM OCH HE
menee 180 rpamycos.

Jlig onpeienieHus MOJI0KEHUS MaHUITYJIITOpA PU TOBOPOTE BOKPYT
BEPTUKAIBHON OCH JI0JIKEH MCIIOJIb30BATHCSA SHKOJEP. YTOI MOBOPOTA 33 JHETO
ieya MaHUuIyssitopa He MmeHee 90 rpaaycoB. YToi moBopoTa NepeIHero mieyda
MaHunyiastopa He MeHee 100 rpagycos. [l onpeaeneHus MonoKeHHs 3aIHEr0
U TIEPEHETrO M4 MAaHUILYJISATOpa JOJIKEH UCIIOJIb30BaThCS THPOCKOIL. YT
IIOBOPOTA IO 4eTBepTOi ocu He MeHee 180 rpamycos.

JloikHa OBITH BOBMOKHOCTh OCHAIIIEHNSI CMEHHBIMHU HacaIKaMu (Hampumep,
Jiep KaTelb KapaHaaia win gyomacrepa, Iprucocka ¢ CepBOABUTATENIEM,
MEXaHHUYECKOE 3aXBATHOE YCTPOICTBO C CEPBOJIBUTATENIEM, YCTPOUCTBO /IS
Ja3epHON TPaBUPOBKH WM yCTpoicTBO aiisi 3D-nievarn). JlomkHa ObITh
BO3MOYKHOCTb ITOJIKJIFOUEHHSI JOMIOJTHUTEIBHBIX YCTPOUCTB (Hanpumep,
TPAaHCHOPTEPA, penbca A IepeMeEIeHUs po0oTa, IyJIbTa yIPaBICHHs TUIIA
JPKOMCTHUK, KaMepbl MAIIMHHOTO 3PEHUs, ONTHYECKOTO aTYUKA, MOIYJIS
0€ecIIPOBOHOIO 10CTYTIA.

Po0oT-MaHUITYISTOP JOKEH 00ecneunBaTh NEepeMELCHUE HACAIKH B
IIPOCTPAHCTBE, aKTUBALMIO HACAIKH, BO3MOXKHOCTb I10JIy4€HHs] CUTHAJIOB OT
KaMepbl U JaTYUKOB, BO3MOKHOCTb YIIPABJICHHUS JIOMOJIHUTEIbHBIMU
YCTPONCTBaMHU.

Marepuan kopryca - amroMuHui. JlnameTp paboueii 30HbI (6€3 yueTa HaBECHOTO
WHCTPpYMEHTA 1 4eTBepTOi ocn) He MeHee 320 mm. MHTepdeiic moaxmoueHus -
USB.

,Z[OJ'DKGH HMETh BO3MOXKHOCTh aBTOHOMHOM pa60T1>1 1 BHCIITHETO




Ne HaumeHoBaHue KpaTkue npuMepHbie TEXHUYECKHE XapAKTePUCTUKH KosmuecTBo enmHnI 1J1s1 KosmuecTBo enmHuI 1151
060pyz(03amm l'IpO(l)l/I.]'ll)HOFO KOMILIEKTa l'IpO(l)l/I.]'ll)HOFO KOMILIEKTa
(o0meo0pa3oBaTeabHbIE (MaJIOKOMILJIEKTHBIE
OpraHu3anuu, He oﬁmeoﬁpasonaTeﬂbﬂble
ABJAIOIIHECH opraﬂmauuu), €. U3M.
MAJIOKOMILJIEKTHBIM), €]1.
HU3M.
yIpaBiIeHUs.
VpaBsomuii KOHTPOJUIEP JT0JHKEH OBbITh COBMECTHM €O cpemoir Arduino.
VpaBisioI#ii KOHTPOJUIEP COBMECTHM CO CPEOi mporpaMmmupoBanus Scratch,
U SI3bIKOM NporpamMmmupoBanus C.
JlomwkeH obecrieyuBaTh MOBOPOT MO MEPBBIM TPEM OCSIM B 33JJaHHBIH yrojl U Ha
3aJIaHHBIN yTroJl, MOBOPOT 10 YETBEPTOM OCU Ha 3a/laHHBIN yTroJl, IBUKEHHUE B
koopauHatel X, Y, Z, nepeMelieHne Ha 3aJaHHOE PacCTOSHUE 110 KOOpAMHATaM
X, Y, Z, nepenavyy JaHHbBIX O TEKYIIEM I10JIO)KEHUH YIJIOB, IepeAady JaHHBIX O
TEKYLIMX KOOPAMHATAX HHCTPYMEHTA. J[OJKeH Noiep KUBaTh IEPEMEILICHHE B
JIEKAPTOBBIX KOOPJIMHATAX U YIJIax MOBOPOTA OCEH, C 3aJJaHHOW CKOPOCThIO U
yckopeHnueM. THITbI TepeMeIeHri B IEKapTOBbIX KOOPAMHATAX: IBUKECHHE T10
TPAeKTOPHUH, IBMKCHHE TI0 TIPSIMON MEXKITy IBYMSI TOUKAMHU, IIEPETIPHITUBAHUE U3
TOYKH U TOUKY (TIEPEHOC OOBEKTA).
12. O6pasoBarenbHblil HA00p | OOpa30BaTENbHBIA KOMILIEKT JODKEH OBITh NpeHa3HAueH [Tl U3yUeHHS 1 . 1 .

JUTS U3y UYCHHUS
MHOTOKOMITOHEHTHBIX
POOOTOTEXHUUECKHUX
CUCTEM U
MaHUITYJISITUOHHBIX
poboToB

POOOTOTEXHUYECKUX TEXHOJOTHIA, OCHOB HH(POPMAIMOHHBIX TEXHOJIOTHIA U
TEXHOJIOTHI MPOMBIIIJIEHHON aBTOMAaTU3alluH, a TAKKE TEXHOJIOTUI
MPOTOTUIIMPOBAHUS U aTUTUBHOTIO POU3BOACTBA. B cocTaB KoMIuiekTa
JOJIKHO BXOJUTH!

1) UnTenneKTyalbHbli CEpBOMOIYIIb C HHTEIPUPOBAHHOW CHCTEMOM
yHpaBJIeHHUs], TO3BOJIAIOIIEH 00bEIMHATH CEPBOMOYJIH JIPYT C IPYTOM IO
MOCJIe10BaTeIbHOMY UHTep(eiicy - He MeHee OIIT;

2) PoOoTOTEeXHHYECKHIT KOHTPOJUIEP MOIYJIBHOTO THIIA, TIPEICTABISIOLTHIA
c000# OJHOIUIATHBIN MUKPOKOMITBIOTEP C OTNEPAIMOHHON cucTeMoit Linux,
00BbETMHEHHBIN C epru(epUtHBIM KOHTPOJUIEPOM C TOMOIIBIO TIATHI
pacuupenust. PoGoToTexHH4YeCcKUii KOHTPOJIIEP TO0JKEH YIOBIETBOPSTh
TEXHUYECKHUM XapaKTEPUCTUKAM: KOJI-BO SA€p BCTPOEHHOIO MUKPOKOMIIBIOTEPA
- He MeHee 4, TaKTOBas 4acToTa sipa - He MeHee 1,2
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I'Tu, oobem O3Y - e menee 512 M6, nannune untepdeiicon - SPI, 12C, 12S,
TTL, UART, PWM, tmudpoBsie n aHATIOTOBBIE TOPTHI AJIS1 OIKITIOYCHHS
BHEIIHUX yCTPOUCTB, a Taroke WiFi niun Bluetooth nist kommyHuKarmu co
BHEIIHUMH yCTPOHUCTBaMU. POOOTOTEXHIUUECKUIT KOHTPOJUIEP JOKEH
o0ecreynBaTh BO3MOKHOCTh IIPOTPAMMHUPOBAHHS C TOMOIIBIO CPECTB S3bIKOB
C/C++, Python u cBo6o1HO pactipoctpansemoii cpeabl Arduino IDE, a takke
yIpaBJICHUS MOJCTSIMA POOOTOTEXHHUYECKUX CHCTEM ¢ TToMoIIbio cpensl ROS.
3) BpIuMCIUTENBHBI MOIYJB CO BCTPOCHHBIM MHUKPOKOHTPOJIIEPOM - HE MEHee
lmT. BRIYMCIUTENBHBIH MOAYNB JOJDKEH O00JIaaTh BCTPOCHHBIMU HU(POBBIMU
[opTaMyd - HE MeEHee 12T M aHaJoroBBIMM MOpPTaMU- HE MeHee 12mrT.
BbruncinTenpHbIi  MOAYJB  JOJDKeH — 00najgaTh  BCTPOCHHBIM — MOJIYJIEM
OecripoBoHOit cBsi3u tuma Bluetooth w WIiFi mis cosmanus ammapaTtHo-
[IPOTPAMMHBIX pEIIeHUH U "YMHBIX/CMapT"-yCTPONUCTB JUIs pa3pabOTKH perieHuH
"NHuTepHer Bemmen".
BbruncinTenpHbIi  MOAYNB  JODKEH — 00JIaaTh  COBMECTUMOCTBIO €
nepudepuiiHBIME TIATaMK JUTs TOAKIoYeHus K cetu Ethernet m monxirouenus
BHEITHEN CUJIOBON HArpy3KH.
4) Moaynb TeXHHYECKOTO 3pEHHs, IPEICTABIISIONINI cO00i ycTpoicTBO Ha Gase
BBIUUCIIUTEILHOIO MUKPOKOHTPOJUIEPA U UHTETPUPOBAHHON KaMepBhl,
obecneunBarolee paclo3HaBaHue MPOCTEUIINX U300pakeHU Ha MOAyJIe 3a
CUET COOCTBEHHBIX BBIYMCIUTENBHBIX BO3MOXKHOCTEH - He MeHee 1mT; Moaynb
TEXHUYECKOTO 3pEHUS JOJDKEH 00eCTIeYMBaTh BO3MOKHOCTh OCYIIECTBISAT
HACTPOMKY dKCIO3UInH, Oananca 6emoro, HSV coctaBnstoninx, miomaimn
oOHapyXuBaeMol 001acTH N300paKeHHs, OKPYTIOCTH 0OHAPY)KUBAEMO
o0acTu n300pakeHUs, TIOJIOKEHUE 00OHAPYKUBAEMBIX 001acTell OTHOCHTEIIHHO
ApyT Apyra
Mozysb TEXHUYECKOTO 3peHHUS JOJDKEH UMETh BCTPOCHHBIE HHTEP(dEHCHI -
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SPI, UART, 12C yiu TTL a1 KOMMYHHKAIUH JPYyT C JPYTOM WIIM BHEITHUMHU
YCTPONUCTBAMH.

5) KoMIUIEKT KOHCTPYKTHUBHBIX AJIEMEHTOB M3 MeTaJlia sl COOPKH MOJIEITH
MaHUIIYJIATOPOB - HE MEeHee 1 1IT;

6) KomrIuiexT aneMeHTOB Juist COOpKH BaKyyMHOTO 3axXBara - He MeHee 1 miT.
OO6pazoBaTesbHbII POOOTOTEXHHMUYECKUI KOMILIEKT I0JDKEH COoJepKaTh Habop
OMOIMOTEK TPEXMEPHBIX MOJIENEH I MPOTOTUITUPOBAHHS MOETIeH MOOUIBbHBIX
Y MaHUITYJISIIMOHHBIX pOOOTOB Pa3IMYHOrO THUIA. B cOCTaB KOMIUIEKTA HOIKHBI
BXOJUTb UHCTPYKIIMU U METOJUUYECKHE YKa3aHUS 110 pa3pabOTKe TPEXMEPHBIX
MoJiesielt MOOMIIBHBIX pOOOTOB, MAHUITYJIILIUOHHBIX POOOTOB C pa3IUYHBIMU
TUIIAMU KHHEMATUKU (yTJ0Bas KHHEMaTHKa, IUIOCKO-TIapaljiesIbHast KHHEMATHKa,
nenpTa-kuHematnka, SCARA wnm peruaxksas knHemartuka, miaardopma Ctroapra
u 1.11.). OGpa3oBaTeabHBIA POOOTOTEXHHUECKUN KOMIUIEKT JODKEH COJEPIKATh
MHCTPYKIIUH 10 IPOEKTUPOBAHUIO POOOTOB, HHCTPYKIIMHA U METOIUKHU
OCYIIECTBICHHUS HHKEHEPHBIX PACYETOB MPH IIPOSKTHPOBAHUH (PACUETHI
Harpy3ku U MOMEHTOB, pacdeT MOLUIHOCTH IIPUBOJIOB, PacyeT apaMeTpoB
KMHEMAaTUKHU U T.I1.), THCTPYKLIHU 110 pa3pabOTKe CUCTEM yIPaBIECHUS U
IIPOrpaMMHOr0 o0ecreyeHus A7l yIpaBiIeHus: poO0TaMu, HHCTPYKLUU U
METOAMKH IO Pa3pabOTKe CUCTEM YIIPABICHUS C 3JIEMEHTAMU UCKYCCTBEHHOIO
UHTEJUIEKTa U MAlIMHHOTO 00y4eHHUsI.

KomnblorepHoe o0opy1oBaHue

13.

HoyTt0yk

dopm-dakTop: HOYTOYK;

XKectkas, HeoTKIIIOUaeMas KIaBuaTypa: Hannuue; Pycckas packnaika
KJIaBUaTyphl: HatMuue; JluaroHanb 3kpaHa: He MeHee 15,6 aroliMoB; Paspelienue
skpaHna: He MeHee 1920x1080 nukceneii;

1 mT.

1 mrT.
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KonunyecTBo simep mpoueccopa: He MeHee 4;

KomnnyecTBO MOTOKOB: HE MeHee §;

bazoBas takToBas yacroTa npoieccopa: He meHee 1 I'T';
MaxkcuManbHasi TAKTOBas 4acToTa nporeccopa: He menee 2,5 I'T';
Kam-mamste mporeccopa: He MeHee 6 MOauT;

OO0BeM yCTaHOBJICHHOM OTICpAaTUBHOM MaMsTH: He MeHee 8 '0aiiT;
O0beM noaepKUBaAEMON ONepaTUBHON NaMATH (1J11 BO3MOKHOCTH
pacmmpenusi): He MmeHee 24 ['6aiit;

O6bem Hakonutensd SSD: ne menee 240 I'6aiiT;

Bpewms aBToHOMHOIi paboThI OT 6aTapen: HE MeHee 6 YacoB;

Bec HOyTOYKa C yCTaHOBICHHBIM aKKyMYJISITOpOM: He Ooiee 1,8 Kr;
Buemnnit untepgeiic USB crannapra ne Hixke 3.0: He MeHee Tpex
CBOOO/HBIX;

Buemnnit untepgeiic LAN (ucnonb3oBaHie nepexoHUKOB HE
IIPEIYyCMOTPEHO): HAJTNYKE;

Hannune mozmyneli n uaTepdeiicoB (MCIOIb30BaHUE IEPEXOTHUKOB HE
npexycmotrpeno): VGA, HDMI,

becnipoBonas cBsi3p Wi-Fi: nanmuuue ¢ mopaepxkoit crangapra IEEE 802.11n
i coBpementee; Web-kamepa: Hannuue; MaHUITyIsTop "MbIIIb": HATHMYKE;
[IpenycranoBieHHas onepaoHHasi CUCTEMa C TpapuuecKUM
M0JIb30BaTEIbCKUM HHTEpPeiicoMm, obecnieunBatoias paboTy
pacrpoCTpaHEHHBIX 00Pa30BATENBHBIX U O0IIECUCTEMHBIX MTPUIOKEHUI:
HaJIM4ue.

14.

Tenmexka-XpaHWIAIIE
HOYTOYKOB

THII KOPITyCa: METal;
BO3MOYKHOCTH 0€3011aCHOT0 3aIUIIEHHOT0 3aMKOM XpaHEHUs] HOYTOYKOB:
HaJIMYUE;

1 mT.

1 mrT.




HaunmeHoBaHue
o0opyaoBaHus

KpaTkne npuMepHble TEXHHYECKHE XaPaAKTePUCTHKH

KoanvecTBo equnui 1jst
npoHILHOr0 KOMILIEKTA
(o0meo0pa3oBaTebHbIE
OpraHM3anuu, He
SIBJISTIOLLM €CST
MAaJIOKOMILIEKTHBIM), €.
H3M.

KoumyecTBO exunHum A1
npoGHILHOI0 KOMILIEKTA
(MaJIOKOMILJIEKTHBIE
o01eodpa3oBaTebHbIE
OpraHu3anuu), e. u3M.

BO3MOKHOCTb 3apsi/IKM HOyTOYKOB: HaJlM4ue, MoJIep>KKa HOyTOyKOB U3
KOMILJIEKTA ITOCTABKH;

Hamuue poytepa Wi-Fi cranmapra 802.11n unu coBpementee: 1 miT.
MOJ/IeP’KKa HOYTOYKOB U3 KOMILIEKTA IOCTABKH;

KOJINYECTBO HOYTOYKOB: OT 6 MITYK, MOAJEPKKa HOYTOYKOB U3 KOMILJIEKTa
MIOCTaBKHU;

Hanpsoxenue nutanus: 220B\501

[Totpebnsemas MomHOCT, BT (Makcumym): 2500;

[Morpebnsiemsrii TOk, A (Makcumym): 12;

JUIMHa IHYypa JIEKTPONIUTAHUS: OT 2,5 MeTpa;

3ammra oT NepeHanpsHKeHNs, KOPOTKOTO 3aMbIKaHUs: HAJIHMYUE;

Koueca g nepeABMKeHUs C TOPMO30M: HAJIMYHE.




