KonnuectBo

Ne | HanmeHoBanue 060pynoBaHHs KpaTkue TeXxHUYecKue XapakTepUCTUKH S
EcrecTBeHHOHAay4HAs! HANIPABJICHHOCTD
1. O6miee o6opynoBanue (pusrka, XUMHUSI, OUOJIOTHS)
[udposoii gatuuk smekrponpoBogHocTH [ludpopoii natunk pH [{ndpoBoit 1aTunk moaoxeHus
[udposoii natunk Temnepatyps! Lindposoii natunk abcomorHoro aasnenus Ludposoii
Iudporas naGopatopis OCHI/IJ'IJ'IOFpFil(bI/I‘leCKI/If/'I naTark Bechl anekTponnbie yueoHbie 200 r Mukpockomn: 1udpoBoi win
ontuyeckuii ¢ yBenuuenueM ot 80 X HabGop [1st U3roToBIEHUSI MUKPOIIPETIapaToB
1.1. | yuenuueckas (hpusuka, Xumusi, 3 .
Suonorus) Muxkponpenapatsl (Habop) CoeauHUTETBHBIE TPOBOA, IPOrPaMMHOE 0OecTIeyeHHe,
METOAMYECKHE YKa3aHHUsI KOMIUIEKT COMTYTCTBYIOIIUX AJIEMEHTOB JIJIsl OIIBITOB IO MEXaHUKE
KOMIUIEKT COMTyTCTBYIOIIMX AJIEMEHTOB JIJISl OIMBITOB IO MOJIEKYJISIPHOM
(U3MKe KOMITJIEKT COIMYTCTBYIOIIUX JIE€MEHTOB ISl OIBITOB T10 3JICKTPOINHAMHUKE KOMIUIEKT
COIYTCTBYIOIIMX JIEMEHTOB JUIS ONIBITOB MO ONTHKE
IraruB naboparopusblii xumudeckuii Habop vamek [letpu HaGop naCTpyMEHTOB
npenapoBaibHbIX JIoxkKa ams cxuranus Bemects Ctynka dapdopoas ¢ nectukom Habop 6aHok
Kommiekr IIOCY/IbI U | 1 XpaHeHus TBepbix peakTuBos (30 - 50 mi) Habop ckisiHOK ((py1akoHOB) 11 XpaHEHUs
12 o0opynoBaHus s | pactBopoB peaktuBoB Habop mpubopox (I1X-14, I1X-16) [Ipubop myst monydeHus razon 3w

YUYEHUYECKUX OIbITOB ((pu3uka,
XUMHUSI, OUOJIOTHS).

CnuptoBka ['oprouee nis cnuproBok @unbTpoBanbHas 6ymara (50 mr.) Kosnba koHnueckas
[Tanouka cTexiisiHHAas (C pe3MHOBBIM HaKOHEUHNKOM) Yaleuka /i BbIIapUBaHUs
(BbIlapuTenpHas yanieuka) MepHbiil nuanHAp (TU1acTUKOBBIN) Boponka cTexisiHHast (Manast)
Craxkan crekisiHHbIN (100 M) "'a300TBOIHAs TpyOKa




B1OJIOI' A

KoMmiekT BlIaKHBIX MpenaparoB IeMOHCTPAIIMOHHBIN

Bunaxxusrit npenapar'be33yoka"

Bnaxusiii npenapar''l'agroka"

Bnaxnsiii npenapat" BHyTpeHHee cTpoeHne
OpPIOXOHOTOro MOJUTIOCKA"

Bnaxxnsliii npenapat" BHyTpeHHee CTpOeHUE KPBICHI"

Bnaxuslil npenapar"' BHyTpeHHee CTpOEHUE JISTYIIKHA'

Bnaxxnslii npenapat" BHyTpeHHee cTpoeHue NTUIbI"

Brnaxxusiii npenapat"BHyTpennee ctpoeHue ppios"”

Bnaxusiii npenapar'Kapacs"

Bunaxxnerit npenapar"Kopenb 6000BOTO pacTeHHS C
KIyOeHbpKaMu"

Brnaxunsiii npenapat"KpepeTka"

Bnaxusiii npenapar"Hepenna"

Biaxxuerit npenapar''Pa3BuTre KOCTUCTON phIOBI"

Bnaxuslili npenapar'"Pazsutue kypuist"

Brnaxnsriii npenapat” Cuudomerysa"

Brnaxunsiit npenapat’ Tputon"

Bnaxxnbrit npenapatr'"Uepenaxa 60osotHas"

Bnaxuslii npenapar”Vx"

Bnaxusiit npenapar" Amepuna”

Ha3HA4YCHUC: JCMOHCTPALIMOHHOC, MaTCpHral KOHTefIHepaI J1aCTHK,
repMCTHU4YHAA KPbIIIKA: HAJIUYIUEC, KPCIUICHUC SKCIIOHATA: HAJIUYIUC,

KOHCCPBUPYIOLIEC BEIICCTBO: HATMYIHUC, HaKJICHKa C HAaHMCHOBAaHUEM:

HaJIN4uc.

1 mT.




2.2.

KowmriekT repbapueB 1eMOHCTPAITMOHHBII

Ha3nauenue: neMOHCTpallmOHHOE, OCHOBA JJIsl KPEILJICHUS: HAJIMYHE,
HAaKJIEWKU C HAUMEHOBAaHUEM: Hamuue He MeHee 10 komekuui u3
npuBegeHHoro Huxe cnucka: Komnekuus "['onocemennsie pactenus"
Komneknus "O6utatenu mopckoro qHa" Komnekims
"[TaneonTtonoruueckas" Komnexkuus "[IpeacraBurenu oTpsaoB
HAaCEKOMBIX" KOJIMYEeCTBO HaceKkoMbIX: HE MeHee 4 Komtekuus "[Ipumepsl
3alIMTHBIX MPUCTIOCOOIeHHH y HaceKkoMbIX" Kouekius
"[IpucrocoOuTETHEHBIE H3MEHEHHS B KOHEYHOCTSIX HaCEKOMBIX "
Konnekuus "Pa3BuTre HaCEKOMBIX C HENOJHBIM ITPEBPALLICHUEM "
Konneknus "PazBuTue HaCEKOMBIX C MOJIHBIM MpeBpalieHueM"
Komnnekuus "Pa3zputue nmenunbl”" Komneknus "Pazsutue 6abouxu”
Koekuus "Pakosunbl mosutrockoB"” Kosreknus "CemerictBa 6ad0o4ek"
Konnexnus "Cemeiicta xykoB" Komnekuus "Cemena u mioasr"
Komneknus "®opma COXpaHHOCTH UCKOMAEMbIX paCTEeHUHN U )KUBOTHBIX"

1 mT.




XNMUA

3.1.

JleMOHCTpanoHHOE
obopynoBaHue

CocraB komruiekTa: Ctonuk nmoabeMHublii HazHauenne: cOopka yueOHBIX YCTaHOBOK, pa3Mep CTOJICITHHUIIBI: HE
menee 200%200 MM, TUTaBHBIN TIOJHEM C TIOMOIIIbIO BUHTA: Hamuune LIITaTuB 7eMOHCTPallMOHHBIA XUMUYECKU:
Haznauenwue: nemoHcTpalius mnpuOOpPOB U YCTAaHOBOK, OMOPa, CTEPIKHHU, JIalKu, My(QThl, KOJIbLIA: HATHYUE,
BO3MOXXHOCTh 3aKPEIUICHHUS YJIEMEHTOB Ha Pa3JIMYHON BBICOTE: HATMYKME ATmapar JJisi MPOBEACHUS XUMUYIECKUX
peaxnuii: HaznaueHue: JeMOHCTpalMs XUMHUYECKUX PEAKIIH, TOTJIOTUTENb MapOB U T'a30B: HAJMUKE, MaTepHall
KOJIOBI: cTeksio Habop 1uist anekTposn3a AeMOHCTpallMOHHbIH: HazHaueHue: u3ydyeHue 3aKk0OHOB JIEKTPOIIN3a,
cOOpKa MOJIENIH aKKyMYJISITOPa, EMKOCTh: HAJIMYKE, AJIEKTPOoAbl: Hatnune KoMITJIeKT MepHBIX K010 Majioro
oOwema: HaznaueHue: JeMOHCTPAIIMOHHBIC OMBITHI, 00heM KoJi0: oT 100 M 1o 2000 M1, KOTUYECTBO KOJIO: HE
menee 10 mT., matepuan konb: crekno Habop dmakonos (250 - 300 mu1 1y1s1 XpaHEHUST paCTBOPOB PEAKTUBOB).
Haznauenue: xpaneHne pacTBOPOB PEaKTHBOB, KOJMYECTBO (1akoHOB: HE MeHee 10 mT., Matepuan (GIaKoHOB:
CTeKJ10 mpoOKa: Hanuuue [Ipubop 715 OMBITOB MO XUMHUH C ANEKTPUYECKUM TOKOM

(;mabopatopusiit) [Tpubop I MILTIOCTpaIK 3aKOHA COXPAHEHUST MAacChl BEIIECTB: cocy/ JlannoneTa: Hanu4ue,
npoOKa: Hanu4yue, TUI Ipubopa: AeMOHCTpaunoHHbIN JlenuTenbHas BopoHka: HazHaueHue: pasaenenue AByx
KUJKOCTEH 10 TIOTHOCTH, MaTepHal BOPOHKH: CTEKJIO Y CTAHOBKA JIJIsl ICPETOHKH BemlecTB: HazHadueHue:
JIEMOHCTpAIIMs OYMCTKH BEIIECTBA, MIEPErOHKa, KOJIOBI, XOJOIMIBHUK JIJIS OXJIAXKACHUS, aJUNTOHXK, MpoOKa:
HAJIMYUE, [UTMHA YCTAaHOBKH: He MeHee 550 mm [Ipubop asis mosrydeHus Ta30B: Ha3HAUCHUE: TIOJTYICHHE ra30B B
MaJIbIX KOJTMYECTBaX, COCTaB KOMILIEKTa: HE MeHee 6 nmpeaMeToB bans komOuHUpoBaHHas TaboparopHas: bans
BOJISIHASI: HAJTMYHE, KOJIbIIa CMEHHBIC C OTBEPCTHSIMH PA3HOTO JIHAMETPa: HATMYHE, TUTUTKA DJICKTPHUYCSCKAS:
nanmuuue dapdoposas crynka ¢ nectukoM: HazHauenue: 1is pa3MenbyeHust KpYIHBIX (PpaKIfii BEIECTB U
MPUTOTOBJIEHUS TOPOIIKOBBIX cMecert KommiiekT Tepmomerpos (0 - 100 C; 0 - 360 C)

1 mrr.

3.2.

Kommnnexr
XUMHYECKUX
pEaKTHUBOB

CocraB kommiekra: Habop «Kucnots» (a30THast, cepHasi, consiHasi, opTodocdopnas) Habop «'mapokcuabi»
(rumpokcuy Oapust, THAPOKCH]] Kallusl, THAPOKCH] KAITBIHS, THIpOoKcHa Hatpusi) Habop «Okcuasl MeTamioBy
(amromuHMA oKcHJ, Oapus okeup, xkenesa (I11) okenn, kambuus okcun, Mmaraus okeua, meau (1) okenn, nunka
okcuna) Habop «lllenouynsle U 1mie104YHO3eMeNbHbIE METAUIbD (JIMTUH, HATPHUH, KaJIbLIUH)

Hab6op «MeTtamisl» (adroMUHUM, Kene30, MarHuii, Me/ib, IMHK, 0J10B0) Habop «lllenounslie u menoyHo3eMenbHbIe
MeTaJuTb» (TUTUM, HaTpuid, Kanbiuil) Habop «OrneomnacHsie BemecTBay (cepa, pocdop (KpacHbIif), OKCHT
docdopa(¥)) Habop «I" anorensn» (1o, 6pom) Habop «l"anorenubn» (amtOMUHUS XJIOPU]T, aMMOHUS XJIOPUI,
Oapus xsopun, xxenesa (II1) xnopua, kanus Hoaua, Kamus XJI0pU, KabLUs XJIOPU, JTUTHS XJIOPHUJI, MarHus
xyopua, menu (II) xmopun, Hatpus 6pomun, HaTpust GTOPUL, HATPUS XIOpUL, LuHKa XJaopua) Habop "Cynbdartsl,
cynbhuasl, cyabhuTh" (aOMUHNA cyabdaT, aMMoHus cyibdart, xkenesa (II) cynedun, sxenesza (1) cynsdar, 7-mu
BOJIHBIN, Kanus cynbdar, kodansta (1) cynbdar, maraus cynsdat, menu (1)) cynsdar 6e3soausiit, mean (I1)
cynbdat 5-TU BOJHBIN, HaTpUs cyabdu, HaTpuUs CyabQUT, HATPUS CYIb(aT, HATPUs TUAPOCYIb(AT, HUKEI
cyneat Habop "Kapbonatsl" (amMoHMs kapOoHaT, Kanus kapoonar, meau (1) kapOoHAT OCHOBHOM, HATPUS
KapOoHaT, HaTpus ruapokapoonar) Habop "®ocdartel. Cunukarsl” (kanus MoHOruApoopTodocdat, HaTpus
CHJIMKAT 9-TH BOJAHBIN, HaTpUs opTodocdar Tpex3aMeleHHbli, HaTpust quruapodocdar) Habop "Anerars.
Ponanunel. Coequnenns xenesa" (kanus anerar, kanus ¢peppo(Il) rekcannannn, kanus deppo (I11) rekcaunonug,

1 mT.




KaJusl pOJaHul, HATPUs arerar, cBuHIA anerat) Habop "Coenunenus mapranmna" (Kanus nepMaHraHaT, MapraHiia
(IV) oxcun, mapranua (II) cynbdat, mapranna xmopua) Ha6op "CoequHenust xpoma' (aMMOHHMS TUXPOMAT, KaJIUS
auxpomar, kanus xpomar, xpoma (III) xnopun 6-tu Boansii) Habop "Hutpats!" (as1itoMUHMS HUTpPAT, aMMOHMS
HUTpAT, KaJIHsl HUTpAT, Kaublus HUTpaT, meau (II) Huutpar, natpus Hutpar, cepedpa

Hutpar) HaGop  "Wunmukaropel" — (JakMowma,  METWIIOBBIM  opaHkeBbld,  (enondranenn)  Habop
"Kucnopoacoaeprkaniiue opraHu4deckue BemiecTBa’ (aleToH, TIUIEepUH, TUATUIIOBBIN d(Up, CIUPT H-OYTHIIOBBIH,
CHHMPT M30aMUJIOBBIM, CIIUPT M300YTHIIOBBIN, CIHUPT ATUJIOBBIA, (QeHois, (HOpMaINH, STUICHIIIUKONb, YKCYCHO-
sTuoBeId 3¢up) Habop "Yrmeromoponsr" (OeH3uH, rekcan, HedTbh, TOdyos, Iukioreckan) Habop "Kucioorsl
oprannveckue” (KMCI0Ta aMUHOYKCYCHAsI, KUCIO0Ta OeH30Has1, KUCIIOTa MacisiHasl, KUCI0Ta MypaBbUHAs, KUCIIOTA
OJICMHOBAsI, KUCJOTa MaJbMUTHHOBAsA, KUCIOTa CTEapUHOBAs, KUCJIOTa YKCyCHas, KucioTa miaBeneBas) Habop
"VrneBonbl. AMUHBI" (aHWINMH, aHWJIMH CEPHOKUCIBIN , JI-T1110K03a, METHJIAMUH THAPOXJIOPU] , CaXxapo3a)

3.3.

Komriekt
KOJIJIEKIIUH
CIIHCKA

nus3

Haznauenwue: neMOHCTpallMOHHOE, BUJ YIAKOBKU: KOpoOKa, onucanue: Hanuune CoctaB komruiekta: Komnekuus
"Bonokna" Komnexkuust "KaMmeHHbII yroias u nmponyktel ero nepepadborku’ Komnexkuust "Metamibsl U crjiaBbl”
Komnexkuust "Munepansl u ropusie nopoas" (49 BumoB) Kosmekuus "Munepanbnbie ynoOpenus" Kosmekius
"Hedtp u npoxykrsl ee nepepadotkn” Komnekmus "Ilnactmacces”" Komneknus "Torumso" Komnexkuust "UyryH u
cranb" Komnekuus "Kayuyk" Komnekuus "lllkana tBepnoctu”

1 .




OU3NKA

4.1.

O60py,Z[OBaHI/IC JJI1 JCMOHCTPAIMOHHBIX
OIIBITOB

CocraB kommiekra: llltaTuB neMoHcTpanroHHblii: HazHaueHue: mpoBeieHne 1eMOHCTPALMOHHbIX
OTIBITOB, OCHOBAHUE, CTEPIKEHb, JAMKH, KOJbIa, MypThl: Haauure CToNUK noabeMHublil: Tum
CTOJIMKA: yueOHBIH/Tab0opaTOpHBIi, OMOpa, CTepP)KEHb BUHTOBOM, BUHT PEryJIMPOBOYHBIN: HAMYHE,
(GyHKIUS OIbeMa U OMYCKAaHUS CTOJIMKA: Hanuuue VICTOYHUK MOCTOSTHHOTO U IEPEMEHHOTO
HanpspkeHus: Haznauenue: 1 nUTaHus peryaupyeMbIM IEPEMEHHBIM U TOCTOSIHHBIM TOKOM
AIEKTPUIECKUX CXeM, yacToTa, ['m: 50, morpedisiemas MmomHOCcTh, BA: 10 MaHOMeTp KUIAKOCTHOM
JeMOHCTpallMoHHbIN: HasHauenue: nis uamepenus nasienus 10 300 MM BOASIHOTO €TOJ10a BBILIE U
HUXKe aTMOC(EpHOTO AaBlieHus, crekisHHas U-o0pa3Has TpyOka Ha mojictaBke: Hannuue KamepTon
Ha pE30HAHCHOM suKe: Haznauenue: 1y JeMOHCTpaUY 3BYKOBBIX KOJICOaHUI M BOJIH, JIBA
KaMepTOHAa Ha PEe30HUPYIOIIUX AIUKAX: HATMYKE, PEe3MHOBBIN MoJoTOueK: Hannune Hacoc
BaKYyMHBIH C 3JI€KTpoIpuBoioM: HazHaueHue: co3ganue pa3pspkeHUs WM W30bITOYHOTO JaBICHUS
B 3aMKHYTBIX 00bEMax, OMbIThI: KUIIEHUE )KUIKOCTH MPY OHWKEHHOM J]aBJICHUH, BHEIIHEE U
BHYTpEHHee /1aBiieHue u ap. Tapenka BakyymHas: HasHaueHue: 7eMOHCTpalys ONbITOB B
3aMKHYTOM 00BEME C Pa3peKEHHBIM BO3TyXOM,

CTpYT, HampaBJsoias Tpyoka: Hanuuue [Ipubdop Jlenna: Haznauenue: mist uccnenoBanus
3aBHCHMOCTH HANpaBJICHUSI UHIYKIIMOHHOTO TOKA OT XapaKTepa U3MEHEHHSI MarHUTHOTO MOTOKa,
CTOHKA ¢ KOPOMBICIIOM: HAJIM4YKE, KOJIMYECTBO ATFOMUHHUEBBIX KOJIEL: HE MEHEe 2 1IT., IPOpe3b B
OJTHOM M3 KOJIeIl: Han4yre Maraut qyrooopasHblii 1eMOHCTpallMoHHbI: HasHaueHue:
JIEMOHCTPAIIHS CBOMCTB MTOCTOSHHBIX MAarHUTOB, TUIl MarHUTa: HAMarHUYEHHBIN OPYCOK,
KOJMYECTBO IIBETOB MAarHUTa: HE MeHee 2, 0003HaUeHUE MOJIIOCOB MarHUTa: Hamu4Yre Maraur
MOJIOCOBOM JIGMOHCTpAIMOHHBIN (1mapa): HazHaueHue: n1eMoHCTpaIust CBOMCTB MOCTOSTHHBIX
MarHMToOB, THI MarHUTA: HAMAarHMYEHHBIH OPYCOK MPSAMOIMHEHHOU (POPMBI, KOTUYECTBO IIBETOB
Mar"Hura: He MeHee 2, 0003HaueHue MOoJICOB MarHuTa: Hanuuue CTpeiKd MarHUTHbIE Ha
mraTuBax: HazHaueHue: 1eMOHCTpalus B3auMOIEUCTBUS MOJIFOCOB MAarHUTOB, OPUEHTALIUI
MarHuTa B MAarHUTHOM T10JI€, HAMarHM4YeHHas CTpeJiKa: HaJln4Ke, KOJIMYECTBO 1IBETOB MarHuTa: He
MeHee 2, mojicTaBka: Hanuure Habop neMoHcTpanmoHHbIH "DnekTpocTaTuka" (31eKTPOCKOIbI (2
IT.), CyJTaH (2 WT.), MajJoyka CTEKJISHHAs, MaJoyka Y00HUTOBAsI, LITATUBBI U30JIMpYIOLIUE (2 IIT.)
Marmna s5ekTpodopHasi MM BEICOKOBOJIBTHBIN UCTOUYHUK: Ha3sHaueHue: st momydeHus
ANEKTPUYECKOTO 3aps/ia BEICOKOTO MOTEHLIMAaNa U MOJy4YeHUsI HCKPOBOT'O pa3psiia, IUCKH Ha
CTOMKax: HaIM4He,

KOJIMYECTBO JIEHIEHCKUX OaHOK: He MeHee 2, mojcTaBka: Hanuuue KoMmruiekT npoBoioB: [{nuna: He
meree 500 MM - 4 mr , 250 MM - 4 mr., 100 MM - 8 ImIT., Ha3HAYCHHE: IS MHOAKIIOUCHHMS
JIEMOHCTPALIMOHHBIX MPUOOPOB U 00OPYIOBaHMS K MCTOYHUKY TOKA, JUISI COOPKH AJIEKTPUUYECKUX
1enei, BKIIYast 3JeMEeHTHI U3 pa0boThl "T10CTOSTHHBIN AJIeKTPpUYEeCKil TOK"

1 mrr.




O6GopynoBanue it Ja0OpaTOPHBIX
4.2. | paboT M y4yeHMYECKHX ONBITOB (Ha Oa3e
KoMILIeKTOB 1151 OI'9)

[TaTuB 1a00OpPATOPHBI € AEpKATENAMHU BECHI AJIEKTPOHHBIE MEH3YpPKa, Mpeest uaMepenus 250 mi
nuHamometp 1H nunamomerp SH nmnmuHap cTanbHOM, 25 ¢M3 HUIMHIP aTIOMUHUEBBIN 25 cM3
UUAJTUHIP aTFOMUHUEBBIN 34 cM3 HUJIMHIP MIACTUKOBBIA 56 cM3 (111 U3MEPEHUs CUIIbl ApXUMea)
npyxuna 40 H/m npyxuna 10 H/m rpy3st mo 100 r (6 mT.) rpy3 HaOOpHBIM yCTaHABIMBAET MacCy C
marom 10 r MepHasi JIeHTa, JIMHEeHKa, TPAHCIIOPTUP OPYCOK C KPFOUKOM U HUTHIO HAIPaBIISIONIAS
nHoM He MeHee 500 MM. JloymkHBI OBITH 0OecIieueHbl pa3Hbie KO PUIMeHTh TpeHus OpycKa 1o
HaNPaBJISIONIEH CEeKYHIOMEp 3JIEKTPOHHBIN € 1aTYNKOM HAIPABIISAIONIAs CO MIKAJIOW OpyCcOK
JEPEBSHHBIN C MyCKOBBIM MarHUTOM HUTSIHOW MasiTHUK C TPY30M C IIYCKOBBIM MarHUTOM U C
BO3MOYXHOCTBIO U3MEHEHUS JJIMHBI HUTH PhlYyar

OJIOK MOABMKHBIHN OJIOK HEMOABUKHBIN KAJIOPUMETP TEPMOMETP UCTOUHUK ITUTAHUS IOCTOSTHHOIO
TOKa (BBIIPSIMUTEND C BBIXOIHBIM HanpsbkeHneM 36-42 B win 6atapeiiHblii 0JI0K ¢ BO3MOKHOCTBIO
PEryJIupOBKHU BBIXOJHOIO HAIIPSKEHUS BOJIBTMETP ABYXIIpenesbHblii (3 B, 6B) amnepmerp
nsyxnpenenbubiil (0,6A, 3A) pesuctop 4,7 Om pesuctop 5,7 Om namnouka (4,8 B, 0,5 A)
nepeMeHHsblIi pesuctop (peocrar) 1o 10 Om coenuHUTEIBHBIE TPOBOAA, 20 IIT. KIHOY HAOOP
MIPOBOJIOYHBIX PE3UCTOPOB plS cobuparomas mmH3a, pokycHoe paccrostaue 100 Mmm cobuparomas
JMH3a, (oKycHoe paccTossHue SOMM paccenBaroas IMH3a, POKYCHOE pacCTOsIHUE -75 MM 3KpaH
OIITUYECKAsl CKaMbs ciai]l «Moenb NpeMeTa» OCBETUTEb MOTYLMUIMH]IP C IUIAHILETOM C
KpyroBbIM TpancnoptupoM Ilpubop 1 nzyuenus razosbix 3akoHoB Kanumsapsl udpakunonnas
pemrerka 600 mrpuxos/mMMm Judpaknuonnas pemerka 300 mrpuxos/mMmM 3epkaio JlazepHas ykaska
IMonspoun B pamke Hlenn IOnra Kartymka mortok biok nuonos biok konaencatopoB Kommac
Maruaut OnexkrpoMarautT ONUIKY JKeJIe3HbIe B OaHKe

TexHomorudeckas HAITPaBJICHHOCTb

OO0pa3oBarenbHbII KOHCTPYKTOP AJIst
1. | mpakTuky 6JI0YHOTO MPOrpaMMHUPOBAHUS
C KOMIUIEKTOM JIaTYMKOB

Pob6oTrorexunueckuit Habop NMpeaHa3HAuYEH ISl U3yYEHUsl OCHOB pOOOTOTEXHUKH, JeTalleH, y3JI0B U
MEXaHU3MOB, HEOOXOJUMBIX Ul CO3[JaHUs poOOTOTEXHHYECKHX ycTpoicTB. Habop mpezncrasiser
co00M KOMITJIEKT CTPYKTYPHBIX 3JIEMEHTOB, COEIMHUTEIIbHBIX AJIEMEHTOB M 3JEKTPOTEXHUYECKUX
KoMroHeHTOB. HaGop mno3Boiser cobupaTh (M NpOrpaMMHpOBaTh COOMpAeMble MOJENH), U3
AJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, MOJENIN MEXATPOHHBIX U POOOTOTEXHUUYECKUX YCTPOMCTB ¢
aBTOMATHU3MPOBAaHHBIM YIIPaBICHHEM, B TOM YHCIIE Ha KOJIECHOM XONy, a TaKK€ KOHCTPYKIIMA,
OCHOBAHHBIX Ha MCMOJIb30BaHUM Mepeay (B TOM YUCIIE YEPBSIUHBIX U 3yOUaThIX), a TAK)KE PhIYaros.
CBETOAMO/IHBIM MaTpUYHBIA AMCIUIEH ¢ Oenoil mojacBeTkoi Ha KoHTposuiepe KomuuecTBo mopToB
BBOJIa/BBIBOJIa HA KOHTposuiepe He MeHee 6 KomumuecTBo kHOMok He MeHee 4 OOmiee KOJIUYECTBO
aJIeMeHTOB: He MeHe 520 1T, B TOM yucie: 1)  mporpamMMmupyemblii 6J0K yHpaBieHHUs, KOTOPBIH
MOJKET paboTaTh aBTOHOMHO U B IOTOKOBOM PEXHUME; 2) CEepBOMOTOPHI 3)  JaTUMK CHUJIBI

4)  naT4MK paccTOSIHMA 5)  JaT4yMK IBeTa 6)  akkymynatopHas Oarapes 7)  IlmacTukoBble
CTPYKTYpHBIE 3JIEMEHTHI, BKJIIOYas Nep(opupoBaHHbIE 3JEMEHTHI: Oalku, KyOMKH, OCH M Bajbl,
COEMHUTEINIBHBIE JIEMEHTBI K OCAM, LIECTEPHU, NPEIHA3HAYEHHBIE U1 CO3[IaHUS YEPBSIUHBIX U
3yOuaThIX Iepenay, COeTUHUTENbHbIE U KpenexxHble 3eMeHThl; 7) Ilporpammuoe obecneuenue,




UCTOJIb3yeMOe JUI MPOTrPaMMHUPOBAHUS COOMPAEMBIX POOOTOTEXHUYECKHX MOJENEH M YyCTPOUCTB,
JOCTYIHO JJIs CKayuBaHus U3 ceTu MHTEepHeT

O0pa3zoBarenbHbIil HAOOP [0 MEXAHUKE,
MEXaTPOHUKE U POOOTOTEXHHUKE

KommuiekT 1t u3y4eHus OCHOB 3JIEKTPOHHUKH U poboToTeXHUKK Habop noimkeH ObITh IpeaHa3HAYCH
JUIS TIPOBEACHUS YUeOHBIX 3aHATHH MO 3JEKTPOHUKE U CXEMOTEXHHUKE C LIebI0 U3yUeHHs Hanboiee
pacnpoCTpaHEHHOW 3JIEMEHTHOM 0a3bl, IPUMEHSAEMOM AJIi MHKEHEPHOTEXHUYECKOTO TBOpPYECTBA
yyamuxcst ¥ pa3paboTku y4eOHBIX Mojeneil po6oroB. Habop noimkeH MO3BOJATH ydallMMCs Ha
IIPAKTUKE OCBOUTH OCHOBHBIE TEXHOJIOTUU MPOEKTUPOBAHUS POOOTOTEXHUUECKUX KOMIUIEKCOB Ha
npuMepe yueOHbIX MoJIeNell poOOTOB, a TAKXKE U3YYUTh OCHOBHbIE TEXHUUYECKUE PEIICHUs] B 001acTH
KHOEpHETHUECKUX M BCTPAMBAaEMbIX CHUCTeM. B cocraB KoMIIeKTa JOKEH BXOIUTH HaOOp
KOHCTPYKTUBHBIX JJIEMEHTOB JJisi COOpPKM MakeTa MAaHHUIYJISAIHOHHOTO po0O0Ta, KOMIUIEKT
METAJUIMYECKUX KOHCTPYKTHBHBIX 3JIEMEHTOB Uil COOpKHM MakeTa MOOWJIBHOrO pobdora u T.m. B
COCTaB KOMITJIEKTA BXOJIUT HAOOP 2JIEKTPOHHBIX KOMIIOHEHTOB ISl U3yYEHUSI OCHOB 3JICKTPOHUKHU U
CXEMOTEXHUKH, a TAaK)KE€ KOMIUIEKT NPUBOAOB U JATUMKOB PA3IMYHOrO THUMA A pa3paboTKu
POOOTOTEXHUYECKUX KOMIUIEKCOB. B cOCTaB KOMILIIEKTa IOJPKHO BXOUTH: MOTOPBI C IHKOJIEPOM - HE
MeHee 2IIT, CepPBONPUBOJA OONBIION - HE MeHee 41T, CEpBONPUBOJA Mallblii - HE MeHee 2IIT,
uH(ppakpacHbI aTYMK - HE MEHee 3 IIT, YJIbTPa3BYKOBOH MaT4MK - HE MEHee 3 IIT, JaT4UK
TEMIIEpaTypbl - HE MeHee lIUT, JAaTYMK OCBELIEHHOCTU - HE MeHee lmT, Habop 3JIEKTPOHHBIX
KOMITOHEHTOB (PE3UCTOPBI, KOHAECHCATOPBI, CBETOAMOIbl PA3JIMYHOTO HOMHHAJNA), KOMIUIEKT
MPOBOJIOB JiIsl  OecrnaeyHoro MPOTOTHUIIHMPOBAHUS, IUIaTa OECIAaeyHOTO MPOTOTHIIMPOBAHMUS,
aKKYMYIIATOP U 3apsIHOE YCTPOHCTBO, . B cocTaB KoMILieKTa JOMKEH BXOAUTh MPOTPaMMHUPYEMbIi
KOHTpoJuiep, mnporpammupyemelii B cpeae Arduino IDE wuam  aHalorumyHelXx  cBOOOJHO
pacrpocTpaHsieMbIX cpenax paszpabotku. IIporpammupyemslii KOHTpoJUIep JOJDKEH 00JanaTh
MopTaMu Ui MOAKIIOYEHNUs U(PPOBBIX U aHAIOroBbIX ycTpoiicTB, uHTepdericamu TTL, USART,
12C, SPI, Ethernet, Bluetooth mnum WiFi. B cocraB kommiekra DOMXKEH BXOAWTH MOMIYIb
TEXHUYECKOTrO 3pEHUs, MPEACTABISAIOMUNA cO00 BBIYMCINUTEIBHOE YCTPOMCTBO CO BCTPOEHHBIM
MHUKPOIIPOIIECCOPOM (KOJI-BO siJiep - He MeHee 41T, yacToTa sapa He MmeHee 1.2 I'T', o6vem O3V - He
MeHee S512MO, oO6bem BCTpOGHHOW mamsTH - He MeHee 8['0), WHTErpUpOBaHHOW Kamepou
(MakcHMalbHOE paspellieHre BHUAEONOTOKa, IepeaaBaeMoro mno uHrepgeiicy USB - He MeHee
2592x1944 en.) m ontuueckod cucteMor. MOAynb TEXHUYECKOTO 3pEHMsI JOKEH oO0JanaTh
COBMECTHMOCTBIO C Pa3IMUHBIMU MPOTPAMMHUPYEMBIMH KOHTPOJUIEPAMHU C MTOMOIIBIO HHTEp(eiicoB -
TTL, UART, 12C, SPI, Ethernet. Moaynp TEXHHYECKOTO 3PEHHS JOJDKEH HMETh BCTPOEHHOE
IporpaMMHOe OO€CleYeHHe Ha OCHOBE OIEpallMOHHOW cHucTeMbl Linux, mo3BossmoLIee
OCYILIECTBIISAITh HACTPOMKY CHUCTEMBl MAIIMHHOTO OOYy4YeHHsS MapaMeTpoB HEHpPOHHBIX ceTed s
oOHapyKeHHsI 00BEKTOB, OIPEICIIEHHUS UX MapaMeTPOB U JalibHEeHel naeHTH(HUKAITIH.

KommuiekT nomkeH obecrneyuBaTh BO3MOKHOCTh W3YYEHHSI OCHOB Pa3paOOTKU MPOTPaMMHBIX U
anmapaTHbIX KOMIUIEKCOB MHXXEHEPHBIX cHcTeM, pemieHuid B chepe "MHTepHeT Bemiei", a Takxke
peuieHuii B 001acTu poOOTOTEXHUKH, HCKYCCTBEHHOT'O MHTEIIJIEKTa M MATMHHOTO 00y4eHUs.




KommberorepHoe o6opynoBanue

1 Hoyt0yx

dopmMm-pakTop: HOYTOYK; JKecTkas, HEeOTKII0uaeMas KJlaBuaTtypa: Hanuaue; Pycckas packiaaka
KJIaBUATYyphl: Hanuuue; Jluaronans sKpaHa: He MeHee 15,6 nroiimoB; Pa3pelienue skpaHa: He MEHee
1920x1080 nukceneit; KonmndectBo sigep mpoieccopa: He MeHee 4; Kon4ecTBO MOTOKOB: HE MEHEE
8; bazoBas TakToBas yactora npoueccopa: He meHee 1 [T 1; MakcumanbHasi TAKTOBast 4acTOTa
nporeccopa: He meHee 2,5 ['T; Kam-mamsare nporeccopa: He Menee 6 MoaiiT; Oobem
YCTaHOBJICHHOI onepaTHBHOM mamMsaTH: He MeHee 8 I'0aiit; O0beM moaaepKIUBaeMoi OepaTuBHOM
naMsTH (7151 BO3MOXXHOCTH paciiupenus): He MmeHee 24 ['6aiT; O0bem Hakonutenss SSD: He MeHee
240 I'Gaiit; BpeMs aBTOHOMHO# paboOThI OT OaTapeu: He MeHee 6 yacoB; Bec HOoyTOyKa ¢
YCTaHOBJICHHBIM aKKyMyJisiTopoM: He 6onee 1,8 kr; Buemnuii untepdeiic USB cTrangapra He HUKE
3.0: e MeHee Tpex cBoOOaHBIX; BHenauii untepdeiic LAN (ucmonp30BaHHE NEPEXOIHUKOB HE
Mpe1ycMOTpeHo): Hannyue; Hanuaue monyneit u uatepdeiicoB (MCMOIb30BaHNE IEPEXOTHUKOB HE
npenycmorpeno): VGA, HDMI; becnpoBoanast cBsa3p Wi-Fi: Hanuume ¢ moaepKoi ctanmapra
IEEE 802.11n uiu coBpeMeHHEE;

Web-kamepa: Hannune; Manumnysstop "Mble": Hamuuue; [IpeaycraHoBIeHHAs onepaliioHHas
cucTtema ¢ rpadudecKuM MOJIb30BaTENbCKUM HHTEpdeiicoM, o0ecrieunBaroias padboTy
pacrpocTpaHeHHBIX 00pa30BaTENbHBIX U OOMIECUCTEMHBIX MPHIIOKEHHUH: HATNYHE.

2 M®YV (mpunrep, ckaHep, KOIHp)

Tun yctpoiicta: MOV (pyHkuuu rneyatu, KONUpoBaHusi, ckaHupoBanus); opmar Gymaru: He
MeHee A4; L{BeTHOCTD: uepHO-0ebIii; TexHONOorus nevaTu: JiazepHas MakcuMaabHOE pa3pelieHne
nedat: He MeHee 1200*1200 Touek; Unrtepdeiicer: Wi-Fi, Ethernet (RJ-45), USB.




