MPUMEPHBIN MTEPEYEHBb OGOPYJIOBAHU S, PACXO/IHBIX MATEPHUAJIOB, CPEJICTB OBYYEHUS 1 BOCHUTAHUS JJISI CO3JAHUA U
OBECIIEYEHUSA ®YHKIIMOHUPOBAHUA NIEHTPOB OBPA30OBAHUSA ECTECTBEHHO-HAYUYHOU U TEXHOJIOTHYECKOHU
HANIPABJIEHHOCTEM "TOYKA POCTA" B OBIIIEOBPA3OBATEJIbHBIX OPTAHU3AIIAAX, PACIIOJIOKEHHBIX B CEJILCKOM

MECTHOCTHU U MAJIBIX TOPOJAX

CTAHJAPTHBIH KOMILIEKT

Tabnuya N 1

N | HaumeHoBaHue KpaTkue npuMepHbIie TEXHUYSCKUE XapaKTSPUCTUKH K-Bo equnm ayist OO, | K-Bo exunu auis
O60pyI[OBaHI/I$I HE SIBJISIIOLINXCS OO0, aBIAIOMMXCS
MaJIOKOMIUICKTHBIMHU, MaJIOKOMIIJICKTHBIMH,
eJl. U3M. eJl. U3M.
EctecTBeHHO-HAay4HAasi HAIPABJICHHOCTh
1. |O6mee obopynoBanue (hru3nuKa, XUMHS, OHOIOTHS)
1.1. [ludpposas [{nhpoBoit aTIHUK SIEKTPOIPOBOTHOCTH 3 mT. 2 mT.
maboparopust [udposoit natunk pH
ydeHUYEeCKast [{udppoBoit TaTUUK MOJIOKEHHUS
(puznka, xumus, [{nhpoBoii TaTIMK TeMITEpaTyphI
OHrOTOTHsI) [{nhpoBoli 1aTUMK aOCOTIOTHOTO JABJICHUS
Lludposoii ocummorpaduuecKuil JaT9uK
Becr! anexTponnbie yueoHbe 200 T
MuKpOCKOIT: IIU(PPOBON WIIM ONITUIECKHH ¢ yBenmudeHneM oT 80 X
Habop a7t M3roTOBICHUSI MUKPOITPENapaToB
MukpormnpemnapaTsl (Ha00p)
CoeauHUTENBHBIE IPOBO/IA, MPOrPaMMHOE 00ecreueHnEe, METOJUUECKIE YKa3aHUsI
KOMILJIEKT COMYTCTBYIOIIMX 3JIEMEHTOB JIJIsl OTIBITOB 110 MEXaHUKE
KOMILIEKT COIYTCTBYIOLIMX 3JIEMEHTOB JUIsI OTIBITOB 110 MOJIEKYJISIPHON (pU3HKE
KOMIIJICKT COIyTCTBYIOLIUX 3JIE€MEHTOB JIJIsI OTIBITOB 10 3JIEKTPOAMHAMUKE
KOMIUJIEKT COIYTCTBYIONIMX 3JIEMEHTOB JUISI OTIBITOB 110 ONTHKE
1.2. [Kommiekt mocyasl 1 [[LITatue nabopaTopHbIH XUMHYECKHHA 3 mT. 2 mT.

000pYyTOBaHUS JJIsI
[YYCHUYECKHX OIIBITOB
(pusuka, Xumus,
OouooTHs).

Ha6op uamrex [letpu

Habop MHCTpYMEHTOB IpenapoBaIbHBIX

UlokKa JJIs1 CoOKMTaHUS BEIIECTB

Crynka dapdhopoBasi C IECTUKOM

HaGop OaHOK [u1st XpaHeHUs TBepAbIX peakTHBoB (30 - 50 mur)
Habop cxisiHoK ((1akoHOB) 111 XpaHEHHsI PaCTBOPOB PEAKTUBOB
Ha6op npubdopok (ITX-14, T1X-16)

[TpuGop i moMyueHHs ra30B

CrinpToBKa

["oprouee mJi CIUPTOBOK

dunpTpoBanbHas 6ymara (50 miT.)

Konba konnyeckas

[lanouka cTekiasHHAs (C pe3MHOBBIM HAKOHEYHUKOM )
Uameuka Juist BeIapuBaHust (BeIApUTEIHLHAS YallleyKa)

MepHbIH HHIMHAP (TUIACTHKOBBIN)




Boponka cTekisHHAs (Maias)
Crakan crexissHHBIN (100 M)
["a3ooTBO/IHAS TPYyOKa

B1OJIOI' A

. [KoMIIIIEKT BIaKHBIX

[pernapaToB
TEMOHCTPALIMOHHBIN

Ha3HAuUCHHE: AEMOHCTPALIIOHHOE,

MaTeprail KOHTeHepa: MIacTHK,

repMeTHYHas KPBIIIKa: HAJTM4YKUE,

KpETUICHHUE 3KCIIOHATA: HAJINYHE,

KOHCEPBHPYIOLIEE BEIECTBO: HATUYHE,

HakJeiika ¢ HAMMEHOBAaHUEM: HAJTMYHE.

He MeHee 10 nmpenapaToB U3 NPUBEAEHHOIO HWXKE CIHMCKA:
Braxwusrit mpenapat "be33yoka"

Bnaxnsiii npenapat "I"agoka”

Bnaxusiii npenapat "BHyTpeHHee cTpoeHue OpIOXOHOroro MoJuTtocka'
Biiaxxublil npenapart "BHyTpeHHEe CTPOCHHE KPbICHL"
Braxuslil npenapat "BHyTpeHHee cTpoeHHe IATyImKu'”
Braxuslit npenapat "BHyTpeHHee cTpoeHne NTUIB!"
Braxusrit npenapat "BHyTpeHHee cTpoeHue prIOb"
Biaxxublil npenapar "Kapace"

Bnaxusiii npenapat "Kopenb 6060BOro pactenus ¢ KiiyoeHbkamu"
Biaxxubiil npenapat "Kpepetka"

Braxxublii npenapar "Hepeunna"

Brnaxxusiii npenapar "PazBuTre KOCTUCTOH PHIOHT"
Bnaxusiit npenapat "PazButue Kypuist"

Bnaxxusiii npenapat "Cuudomenysa”

Braxusrit npenapat "Tputon”

Biaxxuerit npenapat "Uepenaxa 6onotHas"

Braxnsii npenapat "Yx"

Biiaxxublil npenapat "Amepuna"

1 mrr.

1 mrr.

2.2.

KomruiekT repbaprie
TIEMOHCTPALIMOHHBIN

Haznauenue: 7eMOHCTpPAI[HOHHOE,

OCHOBA JIJIs1 KPETIJICHNA: TepOapHBIN JIKCT,

CIHMCOK 3KCIIOHATOB: HAJIMUHE

He MeHee § repbapreB U3 NPUBEICHHOIO HIKE criucka: HazHauenue: 1eMOHCTpalOHHOE,
OCHOBA JIJIs1 KPETIJICHN: TepOapHBIN JINCT,

CIHMCOK 3KCIIOHATOB: HAJIMYHE

He MeHee § repbapreB U3 NPUBEICHHOTO HMXKE CIIHCKA!
["epbapwmii "JlepeBbs U KycTapHUKH'"

["epbapwmii "lukopactymue pacTeHus"

["epOapuii "KopmoBbie pacTeHus"

["epbapwuit "KynbTypHble pacTeHUs"

["'epbapwmii "JlekapcTBEHHBIE pacTeHHS"

["epOapuii "MenoHOCHBIE pacTeHus"

["epOapuii "Mopdonorus pacreHuin"

["'ep6apwuii "OCHOBHBIE TPYNIIBI pacTEHHHA'"




['epOapuii "PactutenbHbie coodiecTa”
["epOapuii "CenbCKOX035HCTBEHHBIC pacTeHUS"
["epOapuii "SnoBuTsle pacteHus"

["epbapmii K Kypcy OCHOB O 00IIIe# OMOJIOTHH

2.3.

[KOMIUIEKT KOJUIEKIIAH
TEMOHCTPALIMOHHBIN
(TI0 pa3HBIM TeMaM
Kypca OMOJIOTHH)

Haznadyenne: 7eMOHCTpAIIHOHHOE,

OCHOBA JIJIs1 KPETUICHUS: HAlTU4HeE,

HaKJICHKN C HAWMEHOBAaHNEM: HAITUIHE

He MeHee 10 KOJUTeKITHI 13 IPUBEICHHOTO HIXKE CIIHCKA!

Komnekuus "I"onocemennbie pacteHus"

Komneknus "OOuTareiay MOpCKoro jHa"

Kommexnus "Ilaneontonornaeckas”

Komnexuus "lIpenctaButenu OTpsI0B HACEKOMBIX" KOJIMYECTBO HACEKOMBIX: HE MeHee 4
Komnexuus "[IpuMepsl 3aIIUTHBIX TPUCTIOCOOIEHUH Y HACEKOMBIX"
Komnekmus "[IpucrnocoOnTenbHBIC N3MEHEHHS B KOHEYHOCTSIX HACEKOMBIX"
Konnekuus "Pa3Butre HaCEKOMBIX C HEMOJIIHBIM IIpeBpaleHueM"
Komnnexkuus "Pa3BuTre HaCEKOMBIX € TIOJTHBIM MpeBpalieHueM"
Komutekmus "Pa3surtue mmeHus"

Konnexuus "Pa3Butne 6aboukn”

Kosutekus "PakoBUHBI MOIITIOCKOB"

Komneknus "CemeiicTBa 6abouek”

Konnekuus "CemelicTBa KyKOB"

Komekmus "Cemena u mwioas!"”

Komnekius "dopma COXpaHHOCTH UCKOMIAEMBIX PACTCHUN U KUBOTHBIX "
HaGop maneonTonornaecknx Haxook "lIponcxoxaenne qenopexa"
KOJIMYECTBO MOJIeieii: HeE MmeHee 14

1 mrr.

1 mrr.

XM

. leMoHcTpanrionHoe

00OpyIOBaHME

CocTaB KOMILIEKTA:

Cronuk nmoxbeMHbl Ha3zHaueHue: cOopka yueOHBIX YCTaHOBOK,

pazMep cronenrHulel: He MeHee 200 * 200 MM, IITaBHBIN TOABEM C IIOMOIIBIO BUHTA: HATHINE
[[ITaTiB 1eMOHCTPALMOHHBIN XuMHUUeckuii: HaznadeHnue: neMoHcTpaius npruOopoB U
[YCTaHOBOK,

0II0pa, CTEPIKHH, JIATTKHA, My(ThI, KOJIbIIA: HATUIHE,

BO3MOKHOCTb 3aKPEIUICHHUS DIIEMEHTOB Ha Pa3IMYHON BBICOTE: HATMYHE

Ammapat i TPOBEICHUS XUMHUIECKUX peaknwii: HazHauenue: 1eMOHCTpalusg XUMHUIECKUX
[pEaAKIIHA,

[IOTJIOTUTENb MAPOB U ra30B: HAIUYUE,

MaTepHan KoJObl: CTEKIIO

HaGop u1st a1exTponn3a JeMOHCTPAIIMOHHBIN: HazHaueHre: n3yueHne 3aK0OHOB AIIEKTPOJIH3a,
cOOpKa MOJIENTN aKKyMYJISITOPa,

E€MKOCTb: HaJTNJueE,

PIEKTPOIBI: HATHINE

KoMIutekT MepHBIX K0oJIO Masioro oobemMa: HazHaueHue: 1eMOHCTPAIIMOHHBIE OIBITHI,

00BeM K0710: ot 100 Mt 10 2000 mut,

KOJIUYeCTBO K0J10: He Menee 10 miT.,




MaTepua Kojio: CTEKIIO

Ha6op duakonos (250 - 300 M1 a1t XpaHEeHHUS PaCTBOPOB PEaKTHBOB).

HaznaueHue: xpaHeHHE PaCTBOPOB PEaKTHBOB,

KOJTM9IeCTBO (pi1akoHOB: He MeHee 10 miT.,

MaTepHai (pIaKoHOB: CTEKIIO

MpoOKa: HaTu4re

[IprGOp AJIsT OTIBITOB IO XUMHH C DJIEKTPUICCKAM TOKOM (J1a00paTOPHBIIA)

[Tprbop A WILTIOCTPAITNH 3aKOHA COXPAaHEHHUS MacChl BEMIECTB: COCY

UlangonbTa: HaIM4IHUe,

rmpoOKa: HAIHJHE,

THTI IpUOOpa: IEMOHCTPAMOHHBII

JlenutenbHas BOpoHKa: HazHaueHue: pazfeneHue ABYX )KUIKOCTEH MO TIIOTHOCTH,
MaTepHral BOPOHKH: CTEKIIO

Y cTaHOBKA JUTA TIeperOHKH BeriecTB: HazHadeHne: 7eMoHCTpaIis OYNCTKA BEIIeCTBa,
[eperoHka,

KOJI0BI, XOJOJMIIbHUK JJIs OXJIAXICHUS, AJUIOHK, TPOOKa: HaJTM4NE,

IMHA YCTAaHOBKHU: HE MeHee 550 MM

[Tpubop A MOTyYeHHS Ta30B: Ha3HAYCHHE: MTOTydYeHUE Ta30B B MAJIBIX KOJMYECTBAX,
COCTaB KOMIUIEKTa: HE MeHee 6 MPEAMETOB

banst koMOMHMpOBaHHAs TabopaTopHas: baHsa BoasHas: HaW4Ne, KOJIbIIa CMEHHBIE C
OTBEPCTHSIMH Pa3HOTO AWMAMETpPa: HATHYIHE,

[UIUTKA 3JIEKTPUUECKasi: HATNIre

Dapdoposas crymnka ¢ mectukom: HazHaueHue: s pa3MenbueHUs KPYIHBIX (pakiuii BemecTB
1 IPUTOTOBIICHUS TIOPOIIIKOBBIX CMeceit

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

3.2.

KoMIuiexT
XUMHUUYECKUX
[PEaKTUBOB

CocTaB KOMIUIEKTa:

Habop "Kucnotel" (a3oTHas1, cepHasi, colsiHast, opTropocopHas)

Ha6op "I'mnpoxcuapt” (Tuapokcu Gapus, TUIPOKCU KaTusl, THAPOKCH]T KaIbIIHs, THIPOKCHT
HaTpUA)

Habop "Oxcuibl MeTamioB" (anmoMuHUs OKCHI, Oapust okcu, xkenesa (1) okcup, kambims
OKcHI, Maraus okcua, Meau (I1) okcua, HHKa OKCHT)

Ha6op "llleno4nble 1 MIenT0YHO3eMeNbHbIE METAIUTEI" (JINTH, HATPUH, KAITBITH)

Habop "MeTamis" (aIFOMUHAMN, KeEJIe30, MarHUi, Me/lb, ITMHK, OJIOBO)

Hat6op "llleno4nble 1 MIenT0YHO3eMeNbHbIC METAIUTBI" (JINTHH, HATPUHN, KAJTBIIAHN)

Habop "Orneonacusle BemecTsa" (cepa, hochop (kpacuslit), okcun docdopa (V))

Ha6op "I'anorensr" (itom, Opom)

Habop "l"anorenuan" (aMFOMUHHS XJIOPH]T, aMMOHUS XJIOpHI, Oapust xiopu, sxenesa (111)
XJIOPHL, KaJusl HOJU/, KaJIUs XJIOPU, KBS XJIOPHU, IUTHS XJIOPUI, MarHusi XJI0puI, MeIH
(II) xnopun, HaTpust OpoMHI, HATPHSI TOPHII, HATPHUS XJIOPHUJI, IIMHKA XIJIOPHU/)

Habop "Cynbdartsl, cynbQuasl, cynbhuThl" (aTFOMHHUS Cynbdar, aMMOHHS cynbdar, xkenesa (1)
cynbdun, xenesa (1) cynbdar, 7-Mmu BogHbIHN, Kanus cynbdar, kobansra (1) cynbdat, maraus
cynbdar, meau (II)) cynedar 6e3BoanbIit, Menu (1I) cynbdat 5-Ti BonHBIN, HATPUS CyIbQUA,
HATpUsI CyTbUT, HATPUS CYNIb(DAT, HATPHUSI THAPOCYIb(hAT, HUKEIs cylbhaT

Habop "Kapbonats!" (amMMoHust kapOoHat, kauus kapooHat, meau (1) kapboHAT OCHOBHOM,

1 mrr.

1 mrr.




HaTpus KapOoHAT, HATPUS THAPOKAPOOHAT)

Habop "®ocdatel. Cunukatel” (kamst MOHOrHApoopTodocdat, HaTpus cUIMKaT 9-Tu BOJHBIH,
HaTpust opTodocdat TpexzamMenieHHbIN, HaTpus auruapodocdar)

Ha6op "Anerarsl. Pomaaumel. Coemnaenns xene3a” (kamus arnerat, kamust geppo (1)
rexcanuanng, kanus ¢peppo (1) rekcamonun, Kkamust pogaHua, HATPUS aleTaT, CBUHIA aleTar)
Habop "Coennnenus mapranna” (kanust mepmanranat, Mmapranna (IV) oxcun, mapranna (1)
CynbGaT, Maprauia XJIOpu)

Ha6op "CoenmaeHms XpoMa" (aMMOHHS TUXpOMaT, KaJIAS TAXpoMaT, Kainus xpomar, xpoma (I1I)
XJIOPHU]L 6-TH BOJHBI)

Ha6op "Hutpate!" (aIFoMUHUS HUTPAT, aMMOHHS HUTPAT, KU HUTPAT, KaJIbITUI HUTPAT, MEIN
(II) auTpar, HaTpUS HUTPAT, cepedpa HUTPAT)

Habop "UnankaTopsl" (JJakMOWA, METUIIOBBIH OpaHKEBBIN, peHon(TaIeH)

Ha6op "Kucnopojacoaepxaiue opranudeckue Bemectsa” (aleToH, NIUIEPHH, JUATHIOBBINA
b¢up, COUPT H-OYTHIIOBBINA, CIUPT N30aMHUJIOBEIH, CTUPT U300y THIIOBBIH, CITUPT STHIOBBIH,
(deHo, GopMatuH, STUICHIIIUKOIb, YKCYCHO-3THIIOBBIN 3(up)

Habop "YrneBomoponsr" (6eH31H, TeKcaH, HETh, TOTYOJ, IIUKIIOTECKaH)

Ha6op "KucnoTsr opranndeckue” (KUCIOTa aMHHOYKCYCHAsI, KUCIIOTa OEH30MHAs, KICIIOTa
MacIisiHasl, KUCJIOTa MypaBbUHas, KUCJIOTA OJIEMHOBAs, KMCJIO0Ta NAJIbMUTHHOBAs, KHCJIOTa
CTeapHHOBAs, KUCIIOTA YKCYCHasl, KUCJIOTa I[aBeJIeBast)

Ha6op "YrneBoasl. AMuHB" (aHIITHH, aHWIHH CEPHOKUCIEIN, JI-TII0K03a, METHIIaMUH
CUIPOXJIOPH], CaXxapo3a)

3.3.

[KOMIUIEKT KOJUIEKIIAH
113 CITHCKaA

HazHaueHue: 1eMOHCTPAlIMOHHOE,

BU YITAKOBKU: KOPOOKa,

OIMCaHNE: HaJTHYUe

CocraB KOMIUIEKTA!

Kosnexuus "Bosokna"

Komnnexuus "KameHHbIH yrosib ¥ MpOIyKTH €ro nepepadoTku”
Komtekmus "MeTtauisl 1 cijiaBbl"

Konnexuus "Munepass! 1 ropHbie Topoas!" (49 BuaoB)
Koekuus "MunepanbHble ya1o0peHus"

Komnnexnus "Hed1s 1 mpomykTs! ee mepepadboTku”
Komekmus "Ilnactmaccsr"

Kosmekmus "Tormmso"

Konnexuus "UyryH u crans"

Konnexuus "Kayuyk"

Komnekmus "[llkana TBepmocT"

HaGops! a1t MOJeTMpOBaHUs CTPOESHHUS OPTAaHWIECKHUX BEMIECTB (YIeHHYECKHe) He MeHee 4 IIT.

1 mT.

1 mT.

DOU3NKA

CocraB KOMIUIEKTA!

[lItaTuB neMoHCTpalMoHHbIH: HazHaueHne: mpoBeieHue JeMOHCTPAIIMOHHBIX OIBITOB,
OCHOBaHUE, CTEPIKEHb, JIAITKH, KOJIbIIA, My(QThI: HAINYNE

CTOJIMK HOABEMHBIN:

Tun cTonuka: ydeOHbIi/1abopaTOpHBIH,

0I10pa, CTEPKEHb BUHTOBOW, BUHT PETYJIMPOBOYHBIN: HAINYHE,

1 m.

1 m.




(yHKLUSA IOABEMa U OILyCKaHMs CTOJIMKA: HaJMuue

McTOYHNK TIOCTOSITHHOTO M IEPEMEHHOT0 HanpspkeHus: Hasnauenue: 11t nutaHus
[PETYIHPYEMBIM [IEPEMEHHBIM U TIOCTOSTHHBIM TOKOM 3JIEKTPHUECKUX CXEM,

uactoTa, I'11: 50,

motpebisiemast MOLTHOCTE, BA: 10

MaHOMETp XKUAKOCTHOW AeMOHCTpalMoHHbIA: Haznauenue: ans usmepenus nasnerus 10 300
MM BOZSIHOTO CTO0J10a BBIIIE U HIDKE aTMOC(EPHOTO AaBJICHNUS,

crexstHHas U-oOpasHas TpyOKa Ha TIOJICTaBKe: HATMIHE

KamepToH Ha pe3oHaHCHOM siiuKe: HazHaueHue: aJist IeMOHCTpaMK 3BYKOBBIX KOJIeOaHul 1
BOJIH,

1Ba KAMEPTOHA HA PE30OHUPYIOIIKX ALIMKAX: HAINYHE,

[PE3MHOBBIN MOJIOTOYEK: HAIMYHE

Hacoc BakyyMHBIH ¢ srekTponpuBogoM: HasHauenue: co3nanue pa3pspkeHHs WIIH U30BITOYHOTO
naBiIeHUS B 3aMKHYTBIX 00bEeMax,

OIIBITHI: KUIICHUC KUJIKOCTU IMPU IMOHMKCHHOM OaBJICHUH, BHCIIHEC U BHYTPCHHEC TaBJICHHUC U
Ap.

Tapenka BakyymHasi: Ha3HaueHue: 1eMOHCTpaLys ONBITOB B 3aMKHYTOM 00BbEME C pa3pexXeHHBIM
BO3LYXOM,

OCHOBaHHE C KPaHOM, KOJIOKOJ U3 TOJICTOTO CTEKJa, Pe3MHOBAs MPOKIaJIKa, JIEKTPUUECKUI
3BOHOK: HAJIN4KeE

Benepko Apxumena: HaznaueHnue: neMoHCTpanus ASMCTBUS )KUIKOCTH HA TIOTPYKEHHOE B HEE
TCJIO U UBMEPCHHUC BCJINYNHBI BI)ITEUIKPIB&IOHICIZ CHJIBI,

BEACPKO, TENO MIIHHIPUIECKOH (POPMBI, IPYKUHHBIN JTUHAMOMETD: HaJIMUUe

OrauBo Bo3ayuiHoe: HazHaueHue: 1eMOHCTpalys BOCIIAMEHEHUS TOPIOYE CMeCH NpU €€
OBICTPOM CKaTHH,

TOJICTOCTEHHBIN MWINHAP, DIOPUICHb HAa MCTAJUIMYECKOM HITOKE C pyKOHTKOﬁ, ImoacCTaBKa JJisd
LWIMHPA: HAJIMYKE

4.1.

O6opynoBanue st
TEMOHCTPALMOHHBIX
OTIBITOB

[TprGop 11 IEeMOHCTpaLMK TAaBIECHUS B KHUAKOCTH: HazHaueHue: JeMOHCTpals N3MEHEHUS
TaBJIEHUS C TITyOMHOM MOTpYyKEHUS,

NaTYVK JIABJICHUSI, KPOHIITEWH /sl KpETUICHHsI Ha CTEHKE COCY/a: HATN4ne

[Tpubop anst geMoHCTpaIu aTMOc(epHOTo AaBieHus (Marae0yprckue moaymapus):
HaznaueHue: 1eMOHCTpaLMs CHIIBI aTMOC(EPHOTO JaBICHHUS,

IBa pa3beMHBIX METAJUTUYECKUX MONYIIAPHUS C TPOYHBIMU PYUKAMH U XOPOIIO

UG OBAHHBIMY KpasiMU, HUIIIEb ¢ KPAHOM: HaJIM4uue,

CO37aBa€MO€ BHYTPH IIAPOB BaKyyMMeTpuuyeckoe aasinenue: He Mernee 0,05 Mlla,
MaKkcHUMalbHOE paspriBatomiee ycuiue: He meHee 90 H

Habop Ten paBHoro oobvema: HasnaueHue: Juid onpeeseHus U CPaBHEHUS TEINIOEMKOCTH U
[UIOTHOCTHU Pa3IMYHBIX TBEPABIX MaTEPHAIIOB,

[WTMHIPBI U3 Pa3IMYHBIX MATEpUAIOB: HE MEHee 3 IIT.,

KPIOYKH JIJIs TIO/IBEIIMBAHUS [UIMHIPOB: HATMYUE

Habop Ten paBHoil Maccel: HazHaueHue: A onpeaeeHus U CpaBHEHMIO TUIOTHOCTH Pa3IMIHBIX
MaTepHaoB,

[WTMHIPBI U3 Pa3IMYHBIX MATEpUAIOB: HE MEHee 3 IIT.,

[KPIOYKH JJIA IMOJABCHIMBAHUA TUJIIMHAPOB: HAJIUYNEC




Cocynsl coobmaromuecs: HazHaueHne: 7eMOHCTpaIs OAMHAKOBOTO YPOBHS OJTHOPOTHOM
PKUJIKOCTH B COOOIIAIOIINXCS MEXTy cO00H cocyax pa3sHoi (hopMBI,

COOOIIAIONINECs CTSKIISTHHBIC TPYOKHU pa3Hoil popMbl: He MeHee 3 IIT.,

[IOJCTABKa: HaJIU4KE

TpyOka HeroTona: HazHauenue: neMoHCTpalys OTHOBPEMEHHOCTH MaIcHUS Pa3IUYHBIX TEI B
[pa3pe’KEHHOM BO3/yXe€,

(hyHKITHS TOAKITIOUEHHS K BAKyYMHOMY HAacOCy: HaJM4He,

A TpyOKH: He MeHee 80 cM.,

[PE3UHOBBIC TIPOOKH, HUIMIIEIh: HATUYNE,

KOJIMYECTBO TEI B TpyOKe: HEe MeHee 3 IIT.

[[Tap ITackansa: HasHaueHue: neMOHCTpalys epeaadyu IpOU3BOIUMOIO Ha )KUIKOCTh JaBJICHUS B
3aMKHYTOM COCY/I€, A€MOHCTPAIHUS MOAbEMA KUKOCTH TI0]] IEHCTBUEM aTMOCc(hepHOro
maBICHUS,

METaJUIMYECKUM LUJIMHAP € ONPaBaMHU, MTOPIIEHb CO IITOKOM, MOJIBIA METAIUIMYECKUH 11ap C
OTBEPCTUSAMHU: HATUYHE,

UTHHA [IIWTHHIPA: He MeHee 22 M,

nuaMeTp LIapa: He MeHee § cM

[[lap c xonbuoM: HazHaueHue: n1eMOHCTpalys paclIupPEHuUsl TBEPAOIo Tena Py HarpeBaHUU,
[ITATUB, METAJUTMYECKOE KOJIBLIO ¢ My(TOH, IIap C [EeMOYKOMN: HATH4He,

IJTFHA TIeTOYKH: He MeHee 80 MM,

nuaMeTp mapa: He MeHee 25 MM

[ {umuHApE CBUHIIOBBIE CO CTpyroM: HasHaueHue: JeMOHCTpaIus B3aUMHOTO IPUTSKEHUS
MEXKTy aTOMaMU TBEPHABIX TeT,

KOJIMYECTBO OJMHAKOBBIX IIMJIMHIPOB: HE MEHEE 2 IIT.,

MaTepuai HWIMHAPOB: CTalb U CBUHELI,

KPIOYKU JIJIS1 TIO/IBEIIIUBAHIISI: HAIMYHE,

CTpYT, HAaIpaBJISIIOIIAs TPyOKa: HaIne

[Tpubop Jlenna: Ha3znadeHue: 1is ucciaeI0OBaHMS 3aBUCUMOCTH HATIPABICHHSI MHAYKIIMOHHOTO
TOKa OT XapaKkTepa N3MEHEHHUS MarHUTHOTO ITOTOKa,

CTOMKa C KOPOMBICTIOM: HaJIM4HE,

KOJIMYECTBO aTFOMUHUEBBIX KOJIEL: HE MEHEe 2 IIT.,

[IpOpe3b B OJJHOM U3 KOJIEIl: HAJTH41e

MarsuT 1yroodpasHblii JeMOHCTpAIIMOHHEBIN: Ha3HaueHue: JeMOHCTpAITUs CBOMCTB MOCTOSHHBIX
MarHuTOB,

TUTT MarHuTa: HaMarHMYeHHBIH OPYCOK,

KOJTMYIECTBO IIBETOB MarHUTa: HE MEHeE 2,

0003HaYEHHUE TTOFOCOB MarHNUTa: HAJTUYWE

Maraut oJ0COBOM AEMOHCTPAIMOHHBIN (11apa): Ha3sHaueHne: 1eMOHCTpaIs CBOUCTB
[TOCTOSIHHBIX MarHUTOB,

TUTI MArHNUTA: HAMarHMYEHHBI OPYCOK MPSIMOJIMHEWHOW (hOPMBEI,

KOJIMYECTBO LIBETOB MarHUTa: HE MEHee 2,

0003HaYEHNE TTONIOCOB MarHnuTa: HaJTM4re

CTpenky MarHUTHBIE Ha MITaTUBax: HasHaueHne: JeMOHCTpAITis B3aUMOCHCTBHUS TTOJTFOCOB
MarHuTOB, OPUEHTAIIMM MATHUTA B MAarHUTHOM TIOJIE,




HaMarHWYeHHAs! CTPeJIKa: HAINJHe,

KOJIMYECTBO I[BETOB MarHUTA: HE MEHeEe 2,

[OJICTaBKA: HAJTMYUE

HaGop nemoHCTpannoHHEIH "JaekTpocTaTnka" (AIeKTPOCKOIBI (2 TIT.), CyaTaH (2 mT.), majodka
CTCKJISTHHAS, TIAJIOYKa Y00OHUTOBAS, IITATHBBI U30JUpYIOIHE (2 1IT.)

MarmHa 351eKTpo(OpHas WM BRICOKOBOJIBTHBIN UCTOUYHUK: HasHaueHue: i OMydeHHS
DIIEKTPUYECKOTO 3apsi/ia BBICOKOTO MOTEHIIMANA U MOJTyYSHHsT HCKPOBOTO pa3psja,

ITUCKY Ha CTOWKAX: HAIMYKE,

KOJIMUYECTBO JICHICHCKUX OaHOK: HE MEHEe 2,

[MOJICTaBKA: HAJTMYUE

Komriekt nmpoBooB: JnmHa: He MeHee 500 M - 4 mrT., 250 MM - 4 ., 100 MM - 8 mIT.,
Ha3HAYCHHE: JJIs TIOJIKIFOUYCHUS JEMOHCTPAIIMOHHBIX MPUOOPOB U 000PYAOBaHUS K UCTOYHHUKY
TOKa, TSI COOPKH JIEKTPUICCKUX METICH, BKITFOUast 3JIEMEHTHI U3 pa0doThl "[locTOSTHHBIH
PICKTPUIECKII TOK"

4.2.

O06opynoBaHue s
1abopPaTOPHBIX paboOT
M YICHUUECKUX
OTIBITOB (Ha 0aze
[KOMIIJIEKTOB J1JIA

OID)

[ITaTHB 1a00PAaTOPHBIN C ACPKATEISIMH

BECHI 3JIEKTPOHHbBIE

MEH3YpKa, peaen uamMepenus 250 mi

nuHamometp 1 H

nuHamometp 5 H

LIUJIUHAP CTaNbHOU, 25 cM3

LUIUHAP aTFOMUHUEBBIN 25 cM3

UTUHAP aTIOMUHUEBBIN 34 cM3

[MTMHJD TIACTUKOBBINA 56 cM3 (71 M3MEepEHUs CHITBI ApXUMeia)

mpyxuaa 40 H/m

mpyxunaa 10 H/m

rpy3sl o 100 r (6 mT.)

rpy3 HaOOPHBIN ycTaHABIMBAET Maccy ¢ marom 10 T

MepHas JICHTa, TMHEHKa, TPAaHCIIOPTUD

OpPYCOK C KPFOYKOM U HUTBIO

Hanpasisttonias AnuHoi He MeHee 500 MM. JIoJKHBI OBITH 0OecTieueHbI pa3Hble KO PHUIIMEHTHI
TpeHus: OpycKa 1o HalpaBJISIOLIeH

CEKYHJIOMEP 3JIEKTPOHHBIN C JATYMKOM

HaIIpaBJIAOMIAs CO IIKAION

OpYCOK JIEpeBSHHBII C ITyCKOBBIM MarHUTOM

HUTSIHOM MasITHUK C TPY30M C ITyCKOBBIM MarHUTOM U ¢ BO3MO>KHOCTBIO HM3MEHEHHS AJTMHBI HUTH
ppryar

010K MOBMKHBIN

010K HEOABMYKHBIM

KaOpUMETP

TepMOMET]

MCTOYHMK MUTAHUSI TOCTOSHHOTO TOKA (BBIIPSIMUTENB C BHIXOJHBIM HanpsbkeHueM 36 - 42 B nnn
OaTapeiHbIi OJIOK ¢ BO3MOXKHOCTBIO PETryJIIMPOBKHU BBIXOJIHOTO HANIPSKEHHS

BOIETMETD ABYXnpenensusiii (3 B, 6 B)

amrepMeTp AByxmpenensHslii (0,6 A, 3 A)




pesuctop 4,7 Om

pesuctop 5,7 Om

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

repeMeHHbIN pe3uctop (peocrat) mo 10 Om
COCTMHUTENBHBIC TPoBoa, 20 IIT.

KITFOY

Ha0Op MTPOBOJIOYHBIX PE3UCTOPOB PlIS

coOuparomas MnH3a, pokycHoe paccrostare 100 MM
coOuparomas 11uH3a, GoKycHoe paccTossHre 50 MM
[paccemBaroIas JIMH3a, (POKYCHOE PACCTOSTHHE - 75 MM
bKpaH

ONTUYECKAs CKaMBbsI

crnaiin "Mogens npeameta"

OCBETUTEIh

[TOJTYLIMJTUHJIP C TJIAHIIETOM C KPYTOBBIM TPAHCIIOPTHPOM
[Tpubop A/ U3ydeHUs ra30BbIX 3aKOHOB
Kanumsipsl

JlndppakuaronHas pemrerka 600 mTpuxos/mMmM
Jludpaxuuonnas pemerka 300 mTprUxoB/MM
3epkano

JlazepHas yka3ka

[Tonspous B pamke

[Llenmu FOnra

Katynika MoTok

bI10K 11M010B

b0k KOHJIEHCAaTOPOB

Kommnac

Maraut

(DIIeKTPOMArHUT

OnuIIKK KeJle3HbIe B OaHKe

TexHoorunueckas HaIlpaBJI

CHHOCTb

1.

OOpa3oBaTeIbHBIN
KOHCTPYKTOp ISt
[PaKTUKK OJIOYHOTO
[IPOrpaMMHUPOBAHUS C
KOMIIJIEKTOM
aTYNKOB

PoOoToTexHn4yecknii HAOOP MpeAHa3HAYEH VISl U3YYEHHsI OCHOB POOOTOTEXHMKH, JeTalleH, y37I0B
M MEXaHU3MOB, HEOOXOIMMBIX JUISl CO3JIAaHHS POOOTOTEXHUYECKUX YCTPOMHCTB.

Habop npencrasisieT co00H KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB, COSTMHUTEILHBIX JJIEMEHTOB U
PIIEKTPOTEXHUYECKUX KOMIIOHEHTOB.

Habop no3BossieT coOupats (M MporpaMMupoBaTh COOMpaeMble MOJIEIIH ), U3 SIIEMEHTOB,
BXOJISIIIUX B €T0 COCTAB, MOJETN MEXaTPOHHBIX U POOOTOTEXHUYECKUX YCTPOMCTB C
ABTOMATH3MPOBAaHHBIM yIPaBICHUEM, B TOM YHCIIC Ha KOJIECHOM XOAY, a TAK:Ke KOHCTPYKLHA,
OCHOBaHHBIX Ha MCIOJIb30BAaHUHU Tiepesiay (B TOM YHCIIE YEPBSIUYHBIX U 3y0UaThIX), 8 TAKKE
[PBIYATrOB.

CBETOIMO/IHBIN MATPUYHBIN TUCILICH ¢ OCIION MOICBETKON Ha KOHTPOJLIEpE

KosmuecTBO NOPTOB BBO/A/BBIBOIA HA KOHTPOJIIEPE HE MeHee 6

KonmuecTBO KHOTIOK HE MeHee 4

OO111e€ KOJMUECTBO 3JIEMEHTOB: He MeHee 520 1T, B TOM YHCIIE:

1 mr.




1) mporpammupyembIit OJI0K yIpaBIeHuUs, KOTOPBIH MOXET padoTaTh aBTOHOMHO H B TIOTOKOBOM
[peXKHUME;

2) CepBOMOTOPHI

3) TaTIHK CHITBI

4) TaTYNK PacCTOSHUS

5) AaTYuK 1BETA

6) akKyMyJsiTOpHas OaTapes

7) [InacTUKOBBIE CTPYKTYPHBIC JIEMEHTHI, BKIIIOUas Tiep(hOPHUPOBaHHBIE SJIEMEHTHI: OalKH,
KyOWKH, OCH U BaJlbl, COSJIMHUTEIILHBIC SJICMEHTHI K OCSIM, IIIECTEPHHU, TIPEAHA3HAUCHHBIC JIJIS
CO3JTaHMS YEePBIYHBIX U 3y0UaTHIX MepeIad, COCAMHUTEIbHbIC U KPETIEKHBIC 3JICMEHTEI,

7) [IporpammHOe obecrieueHne, UCTI0Ib3yeMOoe TSI TPOTPaMMHUPOBAHHS COOMPAEMBIX
[POOOTOTEXHUYECKUX MOJICJICH M YCTPOMCTB, JOCTYITHO JUIsS CKaYMBaHMsI U3 CeTH VIHTepHeT

O0pazoBaTeIbHBIN
Ha0Op MO MEXaHUKeE,
MeXaTpOHHUKE U
[POOOTOTEXHHUKE

KOMIUTIEKT IS N3y4eHUsI OCHOB 3JICKTPOHUKU M POOOTOTEXHUKHU

Habop jomkeH ObITh TpeIHA3HAYCH JUTS POBEICHHS YISOHBIX 3aHATHHI 110 SJICKTPOHUKE U
CXEMOTEXHUKE C IeTbI0 H3YUCHHsI HanboJiee pacipoCTpaHeHHOH 2JIEMEHTHOM 0a3kbl,
MPUMEHSIEMOM JITsl HHKCHEPHO-TEXHUYESCKOT0 TBOPYECTBA YUAIUXCS U pa3paOd0TKN yIeOHBIX
Moieneit poootoB. Habop moykeH Mo3BOJIATh YYaIuMCs Ha MTPAKTHUKE OCBOUTH OCHOBHBIC
TEXHOJIOTHH MPOCKTUPOBAHHS POOOTOTEXHHUYECKUX KOMILICKCOB Ha MPUMEpPEe YISOHBIX MOJICTICH
[POOOTOB, a TAKXKE M3YYUTh OCHOBHBIC TEXHUYCCKHE PEIICHUS B 00JIACTH KUOSPHETUICCKHUX U
BCTpaMBaeMBIX CUCTEM.

B coctaB KOMIUIEKTa JOKEH BXOAUTH HA00OP KOHCTPYKTHUBHBIX 3JIEMEHTOB AJIsl COOPKH MakeTa
MaHUITYJISIIMOHHOTO POOOTA, KOMILIEKT METAININUECKIX KOHCTPYKTUBHBIX 3JIEMEHTOB IS
cOOpkH MakeTa MOOMJIBHOTO POOOTa U T.11.

B coctaB KOMIUIEKTa BXOJAUT HA0OP AJIEKTPOHHBIX KOMIOHEHTOB IS U3yUYCHHUSI OCHOB
RIIEKTPOHHUKH U CXEMOTEXHUKH, a TAK)KE KOMIUIEKT IIPUBOAOB M JAaTYMKOB PA3IMYHOIO THUIIA JUIS
pa3pabOTKH POOOTOTEXHUUECKUX KOMILIEKCOB.

B cocTaB KOMIUIEKTa JOIHKHO BXOJUTH: MOTOPKI C HKOJEPOM - HE MEHee 2 IIT, CEpBOIPUBO/L
0OJIBIIION - HE MeHee 4 IIIT, CEPBOIIPUBO/T MAIILI - HE MeHee 2 IIT, HH(PaKPACHBIN JaTIUK - HE
MeHee 3 IIT, yJIbTPa3ByKOBOM JaT4YHK - HE MeHee 3 IUT, AaTYMK TEMIIEpaTypsl - He MeHee | T,
MaTYMK OCBEIICHHOCTH - He MeHee | 1T, Habop 3JEKTPOHHBIX KOMIIOHEHTOB (PE3UCTOPHI,
KOH/IEHCATOPBI, CBETOMOABI Pa3JINYHOr0 HOMUHAJIA), KOMIUIEKT IPOBOJIOB Uil OECIIa€YHOT0
[IPOTOTUIIMPOBAHMS, MJ1aTa OECIIACYHOr0 MPOTOTHIIMPOBAHUS, AKKYMYJISITOP H 3apsIIHOE
yCTpOICTBO.

B cocTaB KOMIUIEKTa JOIHKEH BXOAUTH MPOrpaMMHUPYEMbIH KOHTPOJUIEP, TPOTPaMMHUPYEMBIH B
cpene Arduino IDE wnm aHamorngHerx CBOOOIHO pacpOCTpaHIeMbIX CpellaX pa3padoTKH.
[IporpaMMupyeMblii KOHTPOJUIEP JOJDKEH 001a1aTh NOPTaMH I OAKIIIOYSHUS HTU(PPOBBIX U
aHAJIOTOBBIX ycTpoiicTs, nutepdeiicamu TTL, USART, 12C, SPI, Ethernet, Bluetooth miu WiFi.
B coctaB KOMIUIEKTa JOKEH BXOAUTH MOJTYJIb TEXHUYECKOTO 3PEHHUS, TIPEACTABISIONINHA CO00
BEIYMCITUTEIBHOE YCTPOICTBO CO BCTPOCHHBIM MHKPOIIPOIIECCOPOM (KOJI-BO SiIEp - HE MeHee 4
T, gacToTa simpa He meree 1.2 I'T1r, oosem O3V - He meree 512 M6, 00beM BCTpOCHHOU
[maMsTH - He MeHee 8 1'0), HHTerpupoBaHHON KaMepol (MaKCHMAalTbHOE pa3pericHue
BUECOTIOTOKA, nepenasaeMoro no uarepdeiicy USB - ne menee 2592 x 1944 exn.) u ontuueckon
crucTeMoi. MOIy/ib TEXHUUECKOTO 3pEHUsI JODKEH 00J1aJaTh COBMECTUMOCTBIO € PA3THYHBIMU

[MporpaMMHUPYyEMbIMU KOHTpOJLIepaMH ¢ oMoiisio uatepgericos - TTL, UART, 12C, SPI,

1 mrT.

1 mrT.




Ethernet. Moaynb TEXHMUECKOIO 3pE€HUs JODKEH UMETh BCTPOEHHOE IIPOrpaMMHOE 00eCTIeUeHUEe
Ha OCHOBE ONEPAMOHHON CHCTEMBI LinuXx, MO3BOJISIONIEE OCYIIECTBIATS HACTPOUKY CUCTEMBI
MaIIMHHOTO 00yUYeHHs MapaMeTpOB HEUPOHHBIX ceTeil i OOHapYKEeHHUsI 0OBEKTOB,
OIIpeeNICHHs X apaMeTpoB U AajbHEHIIEH HACHTUDUKALINY.

KoMmmiekT nomkeH obecrnedrBaTh BO3MOKHOCTh H3YUEHHsI OCHOB pa3paOdO0TKH MPOTPaMMHBIX U
AnmapaTHBIX KOMIUIEKCOB MHKEHEPHBIX CHCTEM, pelieHHid B cepe "MHTepHeT Bemei'", a Takxke
perieHni B 06JaCTH pOOOTOTEXHUKH, HCKYCCTBEHHOTO MHTEJIJIEKTAa M MAIIMHHOI'O 00yUEHMSL.

KommsroTepaoe 06opyaoBanue

1 |HoytOyk Dopm-hakTop: HOYTOYK; 3 mT. 2 1mT.
KecTkas, HeoTKIIOYaeMas KilaBuaTypa: HaIu4He;
Pycckas packiangka KilaBHaTyphl: HAJIMUYKE;
/lnaroHaias 2KpaHa: He MeHee 15,6 moiMOB;
Pazpemienue skpana: He meree 1920 x 1080 nukceneii;
KonunuecTBo saep nporeccopa: He MeHee 4;
KommdecTBO MOTOKOB: HE MeHee §;
bazoBas TakToBas yactota mporeccopa: He menee 1 I'Tr;
MaxkcumanbHasi TAKTOBAs 4acToTa mporieccopa: He meree 2,5 ['T;
Kam-mmaMsate porieccopa: He MmeHee 6 MOaiT;
O0beM yCTaHOBIIEHHOW OIIEPATHBHOM MaMsATH: He MeHee § [ 0aiiT;
OO6BeM MoIepKUBACMOM ONIEPATUBHOM MaMSITH (11 BO3MOKHOCTH pacIlpeHHs1): He MeHee 24
["GaiiT;
O0beMm HakoruTensa SSD: He menee 240 I'6aiit;
Bpemst aBTOHOMHO! pa0oThI OT OaTapeu: He MEHee 6 4acoB;
Bec HOyTOYKa ¢ yCTaHOBJIEHHBIM aKKyMYJISITOpoM: He Oojee 1,8 Kr;
Bremnuii natepdeiic USB crannapra He Hixke 3.0: He MeHee TpeX CBOOOJHBIX;
Brenrnuit uatepgeiic LAN (Mcnionb30BaHue IEPEXOJHUKOB HE MPEAYCMOTPEHO): HAINYNE;
Hanuuue mozysei u uHTepQeiicoB (KCIOIb30BaHUE MIEPEXOHUKOB HE MPEaycMOTPeHO): VGA,
HDMI,
becripoBoanas cBs3p Wi-Fi: Hammuame ¢ moanepxkoit cranmapra IEEE 802.11n nnm
COBpEMEHHEE;
\Web-kamepa: Hannune;
ManumnynsiTop "Mblllib": HaJTUYKE;
[IpenycTaHoBIeHHAS ONIEpAIIOHHASI CHCTEMa C Tpad)UIecKUM TMOJIb30BATENBCKUM HHTEp(eiicoMm,
oOecrieunBaronias padoTy pacpoCTpaHEHHBIX 00pa30BaTeIbHBIX M 00IIeCUCTEMHBIX
PUII0KEHUI: HAIWIHE.
2 MOV (npunrep, Tun ycrpoiictBa: MOY (pyHKIMM HIeyaTH, KOTMPOBAHUS, CKAHUPOBAHUS); 1 mT. 1 mT.

CKaHep, KOIHp)

dopmat Oymaru: He MeHee A4;

[{BeTHOCTB: YePHO-OEIBIA;

TexHoJIOTHA NeYaTy: JIa3epHas

MakcumanbHOE pa3pemenre nedarn: e Menee 1200 x 1200 Touek;

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




Tabauya N 2

MNPO®UJIbHBIN KOMILIEKT OGOPYJIOBAHUSI

HaumenoBanue
00opyIoBaHUs

Kparkue npumepHbie
TEXHUYECKHE
XapaKTEPUCTUKH

KoanuectBo enunnin
JUIS PO HIILHOTO
KOMIUJICKTA
(oGmieoOpa3zoBaTeIbHbBIE
OpraHu3aIuy, He
SIBIISTFOIIIACCS
MaJOKOMIUIEKTHBIM),
ell. U3M.

KoanuecTtBo enunmnin
JUTSL IPO(HUITBHOTO
KOMILIEKTa
(MaJIOKOMILJIEKTHBIC
00111600pa3oBaTEIIbHBIC
OpraHu3aIkm), €. U3M.

HEA30BA (OBA3ATEJIBHAA UACTD)

ECTGCTB@HHO-Hay‘lHaSI HaIIpaBJICHHOCTDb

1.

[{udposas
lmaGopaTopus 1Mo

OHOoJIOTHH
(yueHuueckas)

OOGecnieunBaer
BBITTOJTHEHUE
TabopaTOPHBIX paboOT HA|
YpOKax 1mo OMOJIOTHH B
OCHOBHOM IIKOJIE 1
[MPOEKTHO-

M CCIIEIOBATEIIbCKOM
eI TeIbHOCTH
YHaIIuXCs.
Kommnekramus:
becnipoBoaHOM
MYJIBTUIATYUK 110
Oouonoruu ¢ 6-10
BCTPOEHHBIMU
TaTINKaMH:

JlaTurK BIAXXHOCTH C
Tara3oHoOM U3MEPEHUSI
0...100%

JaTumK OCBEIIEHHOCTH
C TMara3oHoM
M3MEPEHHS HE YKE YeM
ot 0 10 180000 1k
JTaTuuk pH ¢
TMara3oHOM U3MEPEHUS
He yxe yem oT 0 1o 14
pH

JlaTurk TeMIiepaTypsl C
TMara3oHOM U3MEPEHUS
He yxe yeM ot -20 110
+140 C

JlaTumk




HIIEKTPONPOBOIUMOCTH
C AuanazoHaMu
M3MEpEHHS HE Y)Ke YeM
ot 0 10 200 MmxkCwm; ot 0
imo 2000 MmxCwm; ot 0 1o
20000 MxkCwm

JlaTunk TeMIeparypbl
OKPYKaIOLLIEH Cpeibl ¢
TUana30HOM U3MEPEHUS
He yxe ueM ot -20 110
+40

IAKceccyaphbl:

Kabens USB
COCIMHUTEIIBHBIN
3apsiIHOE YCTPOUCTBO C
Kkabenem miniUSB
USB Anantep
Bluetooth 4.1 Low
Energy

Kparkoe pyKoBOJICTBO
[0 SKCILTyaTaluu
dpoBoit 1adboparopuu
[{udposas
BHJIEOKaMepa ¢
METaUIMYE€CKUM
[ITAaTUBOM, pa3pelieHre
He MeHee 0,3 Miukc
[IporpammHoOe
obOecrieueHne
Mertoanueckue
[PEKOMEHIAINU HE
MeHee 30 pabot
'YnakoBka

Hanuue
[PYCCKOSI3BIYHOTO CaiTa
MOICPKKU, HATUINE

BHICOPOJIHKOB.
[{udposast ObecnieunBaeT 3 mT. 2 mrT.
irabopaTopus 1o BBITTOJIHEHHUE

XHUMUAN
(yueHuueckas)

TabopaTOPHBIX padOT
0 XUMHH Ha YpOKax B
OCHOBHOM IIKOJIC U
[TPOEKTHO-
ICCIIEN0BATEIbLCKOM
eI TeIbHOCTH
YIaIIUXCSI.
Kommiekramus:
becnipoBoaHOM

MYJIbTUIATUYUK 1O




XUMHU C 4-MsI
BCTPOCHHBIMU
TaTYNKAMH:

JlaTuuk pH ¢
Tara3oHoOM U3MEPEHHSI
He yxxe yem ot 0 10 14
pH

J{aTYUK BEICOKOM
TeMITepaTyphl
(TepMonapHblii) C
Tara3oHOM U3MEPEHHS
He yxe uyeM ot -100 no
+900 C

JlaTunk
PIICKTPOIPOBOAMMOCTH
C Irana3oHaMu
M3MEpPEHHS HE Y)Ke YeM
ot 0 10 200 MxCwm; ot 0
mo 2000 MxCwm; ot 0 1o
20000 MmxCm

JlaTunk TeMIeparypbl
IJIATHHOBBIN C
Tara3oHOM U3MEPECHHS
He yxe yeM ot -30 110
+120 C

OTneapHbIE JaTUYNKHU:
J[aT4nK ONTHYECKOU
[UIOTHOCTHU 525 HM
IAKCeccyaphbl:

Ka6ens USB

COe TUHUTEILHLIN
3apsiIHOE YCTPOMCTBO C
KabemeMm miniUSB
USB Anantep
Bluetooth 4.1 Low
Energy

Kpatkoe pyKoBOJICTBO
[0 SKCILTyaTaluu
dposoit Taboparopuu
Ha6op naboparopHoit
OCHACTKH
[IporpammHOe
oOecreueHue
MeToauyecKue
[PEKOMEHIAINN He
MeHee 40 paboT
Hammuue
[PYCCKOSI3BIYHOTO CalTa
MOAICPKKH




Hannune

buzuke
(yueHuueckasi)

PKCIIEPUMEHTOB T10
TeMaM Kypca (pU3UKH.
Komiiekramnus:
becnipoBoaHOM
MyJIbTUAATYUK 10
¢dusuke c 6-10
BCTPOCHHBIMU
TaTYNKAMMU:

[{udpoBoii qaTunk
TeMIIepaTyphl C
TUana30HOM U3MEPEHHS
He yxe yeM ot -20 110
120 C

[{udposoit gaTunk
AOCOTIOTHOTO JTABJICHUS
C AMana3oHOM
M3MEpPEHHS HE Y)Ke YeM
ot 0 1o 500 kIla
/laTunK MarHUTHOTO
[OJISI C TMAra30HOM
M3MEPEHUS HE YXKE YeM
ot -80 10 80 MmTn
JlaTunk HanpsHKEHUS ©
rara3oHaMu
M3MEPEHUS HE YXKE UeM
oT -2 10 +2 B; ot -5 1o
+5 B; ot -10 1o +10 B;
or -15 10 +15 B
/laTyrk TOKa He yxe
uem ot -1 1o +1 A
JlaTynk akcerepoMeTp ¢
MOKa3aTeISIMU HE MEHEE
ueM: +/- 2 Q; +/- 4 g; +/-
8¢

OTnenbHbIC
YCTpOMCTBA:

USB ocuumorpad ne
MeHee 2 kanaia, +/- 100
B

IAKceccyaphl:

Ka6enr USB

COe TUHUTEILHLIN
3apsiiHOE YCTPOMCTBO C
Kkabenem miniUSB

USB Ananrep

BUJICOPOJTUKOB.
[{udposas OGecneunBaeT 3 mrT. 2 1mT.
mabopaTopust 1o BBITIOJIHCHHE




Bluetooth 4.1 Low
Energy

KoncTpykTop st
[IPOBEICHUS
PKCIIEPUMEHTOB
Kpartkoe pykoBOICTBO
[0 SKCILTyaTaluu
[11(hpoBOH JTabopaTopuu
[IporpammHuoe
obOecrieueHue
MeToanuecKue
pexoMenanuu (40
pador)

Hanuuue
[PYCCKOSI3BIYHOTO caiiTa
[O1ICPKKH

Hannuue
BHJICOPOJUKOB.

KommbrorepHoe o0opynoBaHue

4.

HoyT0Oyx

dopm-daxTop:
HOYTOYK;

KecTkas,
HEOTKJIFOUaeMast
KJIaBHATypa: HAJTUYKE,
Pycckas packiiagka
KJIaBHATYPhI: HATUYHUE;
/Inaronane 5KkpaHa: He
Menee 15,6 1101HMOB;
Paspelienne skpaHa: He
Mmenee 1920 x 1080
[MUKCEIICH;

KonmuectBo siaep
[polieccopa: He MeHee
4,
KonnuecTBO TOTOKOB:
HEe McHee §;

basoBas TakToBas
4acToTa MpoIeccopa: He
Mmenee 1 I'T;
MakcuManbHas
TaKTOBas 4acTOTa
rpoiieccopa: He MeHee
2,51Tn;

K>m-mamsats
[poiieccopa: He MeHee 6
MOaiir;

O0beM yCTaHOBICHHON

ONEepaTUBHON MaMSITH:




He MeHee 8 ['0aT;
O0beM

MO P>KMBAEMOM
OIIEpaTUBHOMN MaMATH
(17151 BO3MOXKHOCTHU
[PACIIMPEHHUS): HE MEHEE
24 I'0aliT;

O0BbEeM HAKOTTUTEIS
SSD: e menee 240
[OaliT;

Bpemsi aBTOHOMHOM
paboThl OT OaTapeu: He
MeHee 6 4acos;

Bec HoyTOYKa
YCTaHOBJICHHBIM
AKKYMYJIITOPOM: HE
oonee 1,8 Kr;

Buemnuit naTepderic
USB crannapra He
Huoke 3.0: He MeHee
TpeX CBOOOIHBIX;
Buemnuit naTepderic
LAN (ucnoyib30BaHue
[EePEXOTHUKOB HE
[PEyCMOTPEHO):
HATHYHE;

Hannuue monyiei u
MHTEpdeiicoB
(ucToNb30BaHUE
[EPEXOJHUKOB HE
npeaycMoTpeHo): VGA,
HDMI,

becnipoBogHas CBA3b
Wi-Fi: Hannuue ¢
[TO/ICPKKOM CTaHAapTa
IEEE 802.11n unn
COBpEMEHHEE;
\Web-kamepa: Hanuume,
MaHumynsaTop "MbIb":
HATHYUE;
[IpenycTaHoBiIeHHAs
OTIepaIlMOHHAs CUCTEMA
c TpaduIecKuM
MOJIb30BaTEIHCKUM
nHTEpdeiicom,
oOecreunBarorast
padoty
[pactpoCTpaHEHHBIX
00pa3oBaTEIbHBIX U




00II[ECHCTEMHBIX
[IPUIIOKEHUN:
HaJINYUE.

MOV (mpuntep,
CKaHep, KOIHpP)

Tun ycrpoictea: MOY
(byHKIIMM TIeUaTH,
KOIMUPOBAHUS,
CKaHUPOBAHUA);
dopmat Oymaru: He
MeHee A4,

[[BETHOCTB: YEpHO-
OembIii;

TexXHOI0rus nevyaTu:
mazepHast
MaxkcuMalibHOE
pa3pelleHue neyaTu: He
Menee 1200 x 1200
TOYEK;

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

1 mrr.

JIOITIOJIHUTEJIBHOE OBOPY IOBAHUE

ECTGCTB@HHO-Hay‘lHaSI HaIIpaBJICHHOCTDb

1.

[{udposas
maboparopust 1o

Onosoruu
(yueHuueckas)

O0ecrieunBaeT
BBLIIIOJTHCHHC
TabopaTOPHBIX padOT HA|
ypOKax 1o OMOJIOTHUHU B
OCHOBHOH IIKOJIE U
[TPOEKTHO-
ICCIIEN0BATEILCKOM

eI TeIbHOCTH
YHaIIUXCs.
Kommnekramus:
becnipoBoaHOM
MYJIBTHUIATYUK 110
Ouooruu ¢ 6-ro
BCTPOEHHBIMU
TaTYMKaMH:

J{aTunk BIa)KHOCTH C
Tara3oHOM U3MEPEHHUSI
0...100%

JaTumK OCBEIIEHHOCTH
C IMana3oHoOM
M3MEPEHHS HE YKE YeM
oT 0 1o 180000 1x
JTaTuuk pH ¢
TMara3oHOM U3MEPEHUS
He yxe yem oT 0 1o 14
pH

JlaTuynk TEMIIepaTypsl C

1 mT.

1 mr.




TIana3o0HOM U3MEPEHHS
He yxe ueM ot -20 110
+140 C

JTaTunk
HIIEKTPONPOBOIUMOCTH
C AuanazoHaMu
M3MEpEHHS HE Y)Ke YeM
ot 0 10 200 MmxkCwm; ot 0
imo 2000 MmxCwm; ot 0 1o
20000 MxkCwm

JlaTunk TeMIeparypbl
OKPYKaIOILIEH Cpeibl ¢
TUana30HOM U3MEPEHHUS
He yxe yeM ot -20 110
+40

IAKCeccyaphl:

Kabens USB
COCIMHUTEIIBHBIN
3apsiIHOE YCTPOUCTBO C
Kkabenem miniUSB

USB Anantep
Bluetooth 4.1 Low
Energy

Kparkoe pyKoBOJICTBO
[0 SKCIUTyaTaluu
rdpoBoit taboparopuu
[{udposas
BHJIEOKaMepa ¢
METaUTHYeCKUM
[IITATUBOM, pa3pelieHne
He MeHee 0,3 Miukc
[IporpammHoOe
obOecrieueHne
Mertoanueckue
[PEKOMEHIAINU He
MeHee 30 pabot
'YnakoBka

Hanuuue
[PYCCKOSI3BIYHOTO cailTa
MOIJICP)KKH, HATUYUE

XHMUAN
(yueHuueckas)

TabopaTOPHBIX pabOT
M0 XUMUH Ha YPOKaXx B
OCHOBHOM IIKOJIC U
[IPOEKTHO-
ICCJIEIOBATEIbLCKOM

NEATCIIbHOCTHU

BHICOPOJIHKOB.
[{udposast ObecnieunBaeT 1 mT. 1 .
lmabopaTopus 1o BBITTOJIHEHHUE




YHanuXxcs.
Kommiiekranus:

becnipoBoaHOM
MYJIBTHIATYUK 110
XHUMUH C 4-Ms
BCTPOCHHBIMU
TaTYNKAMH:

JlaTuuk pH ¢
Tara3oHOM U3MEPEHHSI
He yxxe yem ot 0 1o 14
pH

J{aTYMK BEICOKOM
TeMITepaTypbl
(TepMoImapHblii) C
THara3oHOM U3MEPCHHS
He yxe yeM ot -100 1o
+900 C

JlaTunk
PIICKTPOIPOBOAMMOCTH
C IUara3oHaMu
M3MEpPEHHS HE Y)Ke YeM
ot 0 10 200 MxCwm; ot 0
imo 2000 MxCwm; ot 0 1o
20000 MxkCwm

/laTurk TemrepaTypbl
[LIATHHOBEIH C
Tara3oHOM U3MEPEHUSI
He yxe ueM oT -30 110
+120 C

OT1enbHbIC TaTUYNKU:
J[aT4rK ONTHYECKOM
MJIOTHOCTH 525 HM
IAKCeccyaphl:

Kabens USB

COe TUHUTEILHLIN
3apsiIHOE YCTPOMCTBO C
kaOeem miniUSB
USB Anantep
Bluetooth 4.1 Low
Energy

Kpatkoe pyKkoBOJICTBO
[0 SKCILTyaTaluu
dpoBoit Taboparopuu
Ha6op naboparopHoit
OCHACTKH
[IporpammHOe
obOecrieueHne
MeToauueckue
[PEKOMEHIAIINN HE




Menee 40 pabot
Hamune
PYCCKOSI3BIYHOTO caiTa
[O1ICPKKH

Hanynaue
BHJICOPOJIUKOB.

[{udposas
maboparopust 1o

buzuke
(yueHuueckasi)

OGecneunBaeT
BEITIOJTHCHHE
PKCIIEPUMEHTOB T10
TeMaM Kypca (GU3UKH.
KoMmiekramnus:
becnipoBoaHOM
MyJIBTUAATYUK 10
¢duzuke ¢ 6-10
BCTPOCHHBIMU
TaTINKaAMHU:

[{udpoBoii qaTunk
TeMIIepaTyphl C
TUAna30HOM U3MEPEHHS
He yxe yeM ot -20 110
120 C

[{udposoit gaTunk
AOCOTIOTHOTO JTABJICHUS
C AMana3oHOM
M3MEPEHUS HE YXKE YeM
ot 0 1o 500 xIla
JlaTunK MarHUTHOTO
MOJISI C TMara3oHOM
M3MEPEHUS HE YXKE UeM
oT -80 10 80 MmTn
JlaTunk HanpsHKEHUs ©
Trara3oHaMu
M3MEPEHUS HE YXKE YeM
oT -2 10 +2 B; ot -5 1o
+5 B; or -10 10 +10 B;
oTr -15 10 +15 B
/laTunk TOKa He yxe
geM oT -1 mo +1 A
/laTuuk akcenepoMerp ¢
MOKa3aTeJISIMU HE MEHEE
ueM: +/- 2 Q; +/- 4 g; +/-
8¢

OTnenbHbIC
YCTpOMCTBA:

USB ocuumorpad ne
MeHee 2 kanaia, +/- 100
B

IAKCeccyaphl:

Ka6enr USB

1 mT.

1 mr.




COC MTUHUTEIbHBIN
3apsiiHOE YCTPOMCTBO C
kabemem miniUSB
USB Anantep
Bluetooth 4.1 Low
Energy

KoncTpykTop st
[IPOBEICHUS
PKCIIEPUMEHTOB
Kpartkoe pyKoBOICTBO
10 DKCILTyaTaluH
111(hpoBO JTabopaTopuu
[IporpammHoe
obOecrieueHue
MeTtoauyeckue
pexoMenanuu (40
pador)

Hanuuue
[PYCCKOSI3BIYHOTO caiiTa
[O1ICPKKH

Hannuue
BHJICOPOJUKOB.

[{udposas
maboparopust 1o

buznonoruu
(mpoguIbHBIN
YPOBEHB)

ObGecrieunBaeT
[IPOBE/ICHHE
MCCIIeI0BaHUS 110

(b yHKIIMOHUPOBAHUIO
YEII0BEUECKOTO
OpraHu3ma.
Kommiekrarusi:
becnipoBoHOM
MYJIBTHUIATYUK 110
(buznonoruu ¢ 5-10
BCTPOEHHBIMU
matyukaMu: JlaTank
ApPTEPUATILHOTO
maBnenus (0...250 MM
PT. CT.)

JlaTunk myJnbca ¢
TMara3oHOM U3MEPEHUS
He yxe yeM ot 30 110
200 ya/muH

/laTunk TemriepaTypbl
Tesa C IUarna3oHoM
M3MEPEHHS HE YKE YeM
oT +25 1o +40 C
JaT4mK 9acTOTHI
ITBIXaHUSI C TUANIa30HOM
M3MEPEHUS HE YXKE YeM

ot 0 1o 100

1 mT.

1 T,




[IMKJI0B/MHH

JlaT4nK yCKOpEHHUs C
MmoKazaTeysiMu +/- 2 g;
+/-49;+/-8¢
OTnenbHbIe
YCTpOICTBA:

JlaTunk OKI ¢
TMara3oHoM U3MEPEHUS
He yxe yeM oT -300 10
+300 MB)

Jlatuuk pH c
TMara3oHoOM U3MEPEHUS
He yxe yem oT 0 1o 14
pH

JlaTurk cumomep ¢
TMara3oHoOM U3MEPEHUS
He yxe yeM ot -40 1o
40 H

JlaT4rK OCBEIICHHOCTH
C TMaIa3oHoOM
M3MEpPEHHS HE Y)Ke YeM
ot 0 10 180000 5k
IAKceccyapsl:

Kabens USB
COCIMHUTEBHBIN
3apsiiHOE YCTPOMCTBO C
kaOeem miniUSB
USB Anantep
Bluetooth 4.1 Low
Energy

KoHcTpykTop 1
[TPOBEICHUS
PKCIIEPUMEHTOB
Kpatkoe pykoBOJICTBO
[0 DKCILTyaTaluu

11 pOBOI TabOpaTOpU
[IporpammHOe
oOecrieueHne
MeTtoamueckie
[PEKOMEHIAIlMU HE
Menee 20 pabot
Hanuuue
[PYCCKOSI3BIYHOTO cailTa
[OAICPKKH

Hammaue
BHJICOPOJUKOB.

[{udposas
lmaGopaTopust 1Mo

DKOJIOT N

O0ecrieunBaeT
MPOBEICHUE YIECOHOTO
PKOJIOTHYECKOTO

1 mrT.

1 mrr.




MOHHUTOPHHIA
MHCTPYMEHTAIbHBIMU
MeTomxamu. Habop
[IPUMEHSETCS MPU
M3y4EeHUU YKOJIOTHH,
O1OJIOT U, XUMUH,
reorpaduu u
[IPUPOJOBEACHUS, a
TaKXKe IS
MHTUBUTyaJIbHBIX
KCCIIeIOBAHUS U
[TPOEKTHOMN
eaTeIbHOCTH
[ITKOJTbHUKOB.
KoMiuiekramnus:
becnipoBoaHOM
MYJIBTUIATYUK 110
PKOJIOTUYECKOMY
MOHUTOPUHTY C 8-10
BCTPOCHHBIMH
TaTYNKaAMU:

JlaT4nK HUTPAT-MOHOB
JlaTuuK XJIOpUI-UOHOB
JlaTuuk pH ¢
TMara3oHOM U3MEPEHUS
He yxe yem ot 0 1o 14
pH

JlaTunK BIAKHOCTHU C
TMara3oHOM U3MEPEHUSI
0...100%

JaTurK OCBEIIEHHOCTH
C AMana3oHOM
M3MEPEHUS HE YKE YeM
ot 0 1o 180000 1K
JlaTurk TeMIiepaTypsl C
TMara3oHOM U3MEPEHUS
He yxe yeM ot -20 110
+140 C

JTaTunk
RIIEKTPONPOBOANMOCTH
C Arana3oHaMu
M3MEPEHUS HE YKE UeM
ot 0 10 200 MxCwM; ot 0
imo 2000 MxCwm; ot 0 1o
20000 MmxCm

/laTunk TemriepaTypbl
OKPYKaIOIIEH Cpeibl ¢
TMarna3oHOM U3MEPEHUS
HEe yxe 4eM oT -20 10




+50 C

OTaenbHbIC TaTYUKH:
JlaTunk 3ByKa ¢
byHKIMIEH
MHTETPUPOBAHUS C
TMara3oHoOM U3MEPEHUS
4acTOT HE MEHEE YeM OT
50 I'm go 8 kI
JlaTunK BIAXKHOCTH
[MOYBBI C JJUATIA30HOM
M3MEpEHHS HE Y)Ke YeM
ot 0 10 50%

JlaTuuk KuCIOpoaa ¢
TMara3oHoOM U3MEPEHUS
ot 0 10 100%

J[aT4uMK ONTHYECKOM
[JIOTHOCTH 525 HM
J[aT4mMK ONTHYECKOM
10THOCTH 470 HM
JlaTuuk TypOUAMMETp C
TUAna30HOM U3MEPEHHS
He yxe ueM ot 0 1o 200
NTU

JlaTynK OKHCH yriepoja
C AMana3oHOM
M3MEPEHUS HE YKE YeM
o1 0 1o 1000 ppm
AKceccyapbl:

Ka6ens USB
COCTUHUTENBHBIH (2
[11T.)

3apsiIHOE YCTPOMCTBO C
kabemeM miniUSB

USB Ananrep
Bluetooth 4.1 Low
Energy

CteprkeHb 1
3aKpEIJICHHsS] TaTYMKOB
B IIITATHBE

KpaTkoe pyKOoBOJCTBO
0 DKCIUTyaTaluu

11 pOBOI TabOpaTOpU
[IporpammHOe
obOecrieueHue
MeToamueckie
[PEKOMEHIAIlUU HE
Menee 20 padot
'YnakoBka

Hanuune




[PYCCKOSI3BIYHOTO CcaiTa
[TOAACPIKKH, HAIIMYHE
BIJICOPOJIUKOB.

MuKpOCKOII
udpoBoit

Turn MUKpOCKoOIIa:
OMOJIOTHYCCKUI
Hacanka Mukpockomna:
MOHOKYJIIpHAst
Ha3zHnaucHue:
TabopaTOpHBIN

MeTo1 ucClIe JOBaHUS:
CBETJIOE T10JIe
Matepuan ONTHUKY:
OIITHYCCKOE CTEKJIIO
'YBeuueHne
MHUKpOCKOIIa, KpaT: 64 -
1280

Oxynsiper: WEF16x
O0BekTuBLL: 4%, 10X,
40xs
(moAnpy>KUHEHHBIH)
PeBosibBEpHAst rOJI0BKA:
Ha 3 00bEKTHBA

Twi moacBeTKU:
3epKaJIO UM CBETOIUO]]
Pacnonoxenue
MMOJICBETKU: BEPXHSS U
HIKHSIS

Marepuai kopiyca:
METasl

[[penMeTHBIN CTOJIHK,
MM: 90

Mcrounuk nutanus: 220
B/50 I'g

Uucio meranukceneit: 1

1 mrT.

1 mrr.

HaGop OI'D no
XUMHHN

B HaOop BXOAST BeChl
abopaTopHbIe
hiiekTpoHHble 200 T,
CIIPTOBKA
irabopaTopHasi, BOPOHKA
KOHMYECKas, MaTovKa
CTEKJIIHHAs, TPOOUpKa
[1X-14 (10 mTyK),
CTaKaH BBICOKHUH C
HocukoM BH-50 ¢
METKOH (2 ITYyKH),
[IVUTHHIP
M3MepUTEeNbHBINH 2-50-2

(CTEKJISTHHBIH, C

1 mIT.

1 mr.




MPUTEPTON KPBIIIKOH ),
[ITaTUB JUIsI TPOOUPOK
Ha 10 rHE3, 3aKUM
[IPOOMPOYHBIA,
[Irnaresab-noxedka (3
[ITYKH ), HA0Op
(h1aKOHOB AJIs
XpaHEeHHUsI PACTBOPOB U
[PEaKTUBOB (00BbEM
¢dnaxona 100 mi - 5
KOMIUIEKTOB 110 6 IITYK,
00BeMm ¢urakona 30 mur -
10 koMILIEKTOB 110 6
[ITYK), IUJIAHAP
M3MEPUTENBHBIH ¢
HocukoM 1-500 (2
[ITYKH), CTAKaH
BbIcOKHN 500 M (3
[ITYKH ), HA0Op epiieit
IUTSE MBITBSI TIOCY/TBI
(epur 1T MBIThS
[POOUPOK - 3 MITYKH,
epIII JUTsl MBIThSI KOJIO - 3
[ITYKH), Xaaat OebIit
x/0 (2 mTYyKH),
MepYaTKH PE3MHOBBIC
XUMHUYECKHE CTOMKuE (2
[ITYKH ), OUKH
BalUTHBIE, QUIBTPHI
oymaxkusie (100 mTyk),
roproyee sl CTUPTOBOK
(0,33 m).

B coctaB Habop BXOIAT
[PEaKTUBBI: aTIOMUHUH,
DKeIe30, COTISTHAs
KHCJI0Ta, METUIIOPAHK,
(dbenondranens,
AMMMAK, IEPOKCH T
BOJIOPOJIa, HUTPAT
cepebpa U Jpyrue; B
oO11eit cnoxxHoctu - 44
Pa3JINYHBIX BEILECTB,
MCTIOJTB3YEMBIX IS
COCTaBJICHUS
KOMILJIEKTOB PEaKTHBOB
[pY IPOBEICHUH
PK3aMEHALMOHHBIX
PKCIIEPUMEHTOB 10
KypCy IIKOJIbHOU




XUMHWU.

YueOHast
lmaGopaTopus 1Mo
HEUPOTEXHOJIOTUU

B cocraB BXOIAT:
Cencop Tun 1 He meHee
1 mt., obecrieunBaeT
BO3MO>KHOCTh
[pErUCTpalluK CUTHAIA
PIEKTPUYECKON
AKTUBHOCTH MBIIIIII
(37IEKTPOMHUOTPaAMMBI,
OMI).

Perucrpanus 10KHA
OCYILIECTBIISAETCS
HEMHBA3UBHO, CYXHUMH
PIIEKTPOIaMHU.
B03MOXHOCTBIO
KpEeTJICHUS K pyKe
YEeIIOBEKa, UTO JTOJIKHO
TaBaTh BO3MOKHOCTh
[PETUCTPUPOBATH
PIIEKTPUUECKYIO
AKTUBHOCTH MBIIIIIIBI B
00nacTu, HaJ KOTOPOit
pacmosaraeTcs
kperienue. [Ipu
HATIPSDKEHUU MBIIIITBI
ITOJKHA OBITH
oOecrieyeHa
BO3MOYKHOCTh
HAOII0IEHUS] TyYHOCTH
curHaina (T.e.
npucyrcreue OMI),
[pU pacciabiIeHun
MBIIIIIBI - €€
OTCYTCTBHE.

Cencop Tun 2 He MeHee
1 mT., oGecrieunBacT
BO3MOKHOCTh
[PETHCTpAllUK CUTHAJIA
(hOTOIIETU3MOTPAMMBI
(®III') onTHueckuM
[yTeM, 3a CUET
M3MCHCHHUS
OTPa’KEHHOTO OT
KPOBEHOCHBIX COCYJIOB
CBETa, 00bEM KOTOPBIX
M3MEHSETCS TI0]]
BO3ECHCTBUEM
[1yJIbCOBOW BOJIHBI.
CeHCop JTOHKEH OBbITh

1 mrr.




oOecrieyeH
BO3MO>KHOCTBIO
KpEIUICHUS K
[OIYIICYKE TaIbIIa
YeoBeKa.

Cencop Tun 3 He MeHee
1 1mT., 00ecreunBaeT
BO3MO>XHOCTb:
[PETUCTpAllMK CUTHAJIA
DIIEKTPOKAPAUOTPAMMBI
(OKT") HEe MHBAa3UBHBIM
CII0co0oM;
peructpanuu I, 1T u 1
OTBECHUI,
[OIKJIFOUEHUS
PIIEKTPOJIOB K CEHCOPY C
[TOMOIIBIO
COCTMHUTEITBHBIX
[POBOIOB,
000pYy1I0BaHHBIX
TouchProof pazbemamu.
Cencop Tun 4 He MeHee
1 mT. obecrieunBaeT
BO3MOYKHOCTb:
[pETUCTpallK CUTHAIIA
KOKHO-TaJIbBAHUYECKOU
peaxuuu (KI'P),
[PETUCTpaIs KOTOPOTO
OCYIIECTBIISIETCS Ha
MMOCTOSTHHOM TOKE;
[OIKJTFOUCHUS K TSIy
YeIIOBEKa C MOMOIIIBIO
CYXUX 3JICKTPOIOB,
MOJIKJIFOUEHUE KOTOPHIX
K CEHCOpY
OCYIIECTBIISIETCS C
rmomorbio TouchProof
[Pa3bEMOB.

Cencop Tun 5 He MeHee
1 mt., obecrieunBaeT
BO3MOYKHOCTb:
[pETUCTpAIlK CUTHAJIA
PIEKTPUYECKON
AKTUBHOCTH MO3Ta
(23T") ¢ momorbIO
CYXUX HEMHBa3UBHBIX
PIIEKTPO/IOB;
[perucTpaiuu
PIEKTPUYECKON




AKTHBHOCTH Pa3HbIX
ImoJIe Mo3Ta;

[0 IKJIFOUCHUS
PIIEKTPOJIOB K CEHCOPY C
[TOMOIIbIO
COCTMHUTEIIbHBIX
[IPOBOIOB,
000pYyTI0BaHHBIX
TouchProof pazsemamus;
BaKPETUICHUS
PIIEKTPO/IOB Ha
[MOBEPXHOCTHU T'OJIOBBI.
Cencop Tun 6 He MeHee
1 wrt., obecrieunBaeT
BO3MOYKHOCTb!
[PETHCTpallUM CUTHAIA
KoseOaHus TPyTHOM
kietku (Cencop
ITBIXAHUS); ONIPEEICHUS
YaCTOTHI JIbIXaHUSI.

Y cTpoiicTBo s coopa
ITAaHHBIX OT CEHCOPOB U
rnepenavyu Ha
[epCOHAJIbHbBIN
KOMITBIOTED
oOecrieunBaeT
BO3MOXKHOCTh cOopa
ITAaHHBIX OT
[OJIKJTFOUYCHHBIX K HEMY
CEHCOPOB U OTIPABKY
[OJTyYCHHBIX JAHHBIX HA
[1K. ITogkntouenue
[EHTPATHLHOTO MOJTIYJISI K
[1K ¢ momomisro USB-
KaOesst. LlenTpanbHbIii
MOIYJIb UMEET HE MEHEe
1 mT.: raTEBaHUYECKYIO
m3ossiuio ot [TK.
[{eHTpanbHBIM MOYIIb
oOecrieunBaeT
BO3MOYKHOCTh
OTHOBPEMEHHOTO
[MOAKTIOUEHUS BILUIOTh
1o 4 cencopos. Kaxprit
13 BXOJIOB
[[eHTpambHOTO MOTYIIS
MMeeT ralbBaHUYeCKYIO
M30JISLUI0
(oGecrmieueHue




MEKKaHaJIbHOM
rabBAaHHMYECKOM
30T ).
Tloagkaroyenue
CEHCOPOB K
[[eHTpaJIBHOMY MOJYJIIO
OCYILIECTBIISETCS C
[TOMOIIILIO
CIIeLIMATU3UPOBAHHBIX
pazbemoB tuna LEMO,
00eCcreunBaroIIuX
[PaBUILHOCTh
[MOJIKJIFOYEHHUS pa3beMa
1 CHUIKAIOIIIUX PUCK
CIIy4allHOTO KaCaHUs
[Pa3bEMOB
TOKOMPOBOISIIIIMX
JacTel, a TaKkKe
00eceYnBaroIIuX
BAIUTY OT
HECAHKIITMOHUPOBAHHOTO|
[TOIKTIOUCHHUS K
[MPOU3BOJIbHBIM
YCTPOHCTBAM.

Monyns "Knonka" He
MeHee | 1T,
00ecIeynBacT
BO3MOXKHOCTb:
[Pa3METKH
[PETUCTPUPYEMBIX
CHTHAJIOB M OTMEYaTh
He MeHee 3-X
PA3TUYHBIX KATETOPUU
COCTOSIHHUI.

'Y cTpoicTBO, BXOASIIEE
B cocTaB J1abopaTtopuu,
ITOJIPKHO 00€eCcIIeYnBaTh
BO3MOXKHOCTB
[pETHCTpalun
ApPTEPUATILHOTO
ITaBJICHMS.
[IporpammHOe
obOecrieueHue (ganee -
[10). lomxHo
00ecreynBaTh
BU3yaJIA3aIUIO U
00paboTKy
[PETUCTPUPYEMBIX
CHTHAJIOB.




[ 1aBHOE OKHO
[POTPaMMBI JTOJIKHO
COCTOSITh U3 BKJIAJIOK,
KaKIasi i3 KOTOPBIX
COJIEPXKUT HAOOP
rpaduKoB,
HEOOXOIUMBIX JIJIs
0TOOpaKEHUS
TpedyeMon
MH(pOpMaLnK.

J{omKHa UMEThCS
BKJIAJIKA J1JIsI
0JIHOBPEMEHHOTO
[POCMOTpA CHTHAJIA CO
BCEX CEHCOPOB,
OJTHOBPEMECHHO
[OJIKJIFOUEHHBIX K
[{eHTpasibBHOMY
MOJTYIIIO.

OT0 oOecrieunBaeT
BO3MO>KHOCTh
MHOTOKaHAITBHOTO
(momurpaduaeckoro)
pexuma paboThl
yCTpOMCTBA.

Taxke JTOJDKHBI
MMETBCS BKJIQJIKH JIIS
BH3YyaTH3aIl[ii CUTHAJIOB
0T ceHcopoB OMI',
@IIT, OKT', KT'P, 33T,
CeHCOpa JIbIXaHus,
KHOITKH; & TaK¥kKe
[TPON3BOTHBIX
rpaduKoB, Ha KOTOPBIX
BU3YaITH3UPYIOTCS
crieruUIHbBIE TS TOTO
WJTH MHOTO CHTHAJIA
BEJTMYUHEI.

I10 nomkHO IaBaTh
BO3MOYKHOCTh
BH3YyaTH3aI[UU H
00paboTKn
[PETUCTPHPYEMBIX
CUTHAJIOB, @ UMEHHO:

- OMI': Bu3yanusanus
CUTHaJa, CIIEKTP
CUTHAJIA, aMITUTYIHBIN
TPUTTEP

- OIII: Bu3yanuzanus




CUTHaJIa, CIIeKTpa
CUTHAJIA, TAXOTPAMMBEI,
rpaduk mynbca

- OKTI': Bu3yanuzarus
CUTHAJIa, TAXOTPAMMBI,
rpaduk myibca

- KI'P: Busyanuzanus
CUTHaJIa

- O0I': Bu3yanm3anus
CHUTHAJIa, CIIEKTP
CUTHAJIa, aMIUTUTYAa
anbda-putma,
AMIUIUTYa OeTa-puTMma.
- CeHcop JpIXaHus:
BH3YyaTH3alis CUTHAJA,
- Knonka:
BH3yaIH3alus CUTHAIA
[pa3MeTKu

10 10DKHO UMETH
BO3MOYKHOCTb
KacTOMH3AIUH U
HacTpoiiku [10 nis

b pexkTUBHOTO
OTOOpaKEHUS
rpaduKoB: HaCTpOKa
[1BETa, BHIOOP
[apaMeTpoB JUIsl
AHaIN3a, BEIOOD
0TOOpakaeMbIX
rpauKoB,
MacIITabOupoBaHuE
rpadukos. [10 nomxHO
MMETh BO3MOXKHOCTh
3anucu u
BOCIIPOM3BEICHUS
[PETUCTPHUPYEMBIX
CUTHAJIOB.
B03M0OXHOCTB
HACTPOMKHU apaMeTpPOB
(bUIBTpAIIU CUTHAJIA C
MOMOIIBIO (PUITBTpa
HUKHUX 9acTOT,
(UITBTpa BHICOKMX
4acTOT, I10JIOCOBOTO
bunbTpa,
[PE)KEKTOPHOTO
(bunpTpa.

C nenbto yno0cTBa
AHaJIM3a CUTHAIA,




IMOJIPKHA UMETHCS
BO3MOXKHOCTD 3aIIUCH
[PETHUCTPUPYEMBIX
CUTHAJIOB B (paiil, ¢
[ociaeayronen
BO3MOXKHOCTBIO HX
[TOCJICTYIOIIETO
BOCIIPOM3BEICHUS B

PEKUME PEaTLHOTO
BPEMEHM).

B cocrase:
METOIUYECKUE
MaTepHuabl IS
VIUTEIS |
oOyJaromuxcs,
OICaHue

lmaGopaTopuu,
MHCTPYKIIHU 110
rcroipb3oBanuio 110,
orucaHue
1abopaTOPHBIX U
NpaKTHYECKUX pador,
KOTOPOE B TOM YHCIIE
COZICPKHT
Mpe3eHTallMOHHbIE
MaTepHaIbl.

Y akoBka/kopoOka
lmaGopaTopuu T0JKHA
oOecrieunBarh y100HOE
XpaHEHHE U CO/IePIKATh
MOJICKA3KH IS
[PacIIONIOKEHUS
CEHCOPOB U YCTPONCTB
maGopaTopun st
yI0OHOTO
MCTIOJTB30BaHUS
NpernoaaBaTessIMU |
00YyJIaIOUMHUCS.

manaoM I[10 (umuTupys
[PETUCTPALIMIO CUTHAJIA B

IIOJAKJIFTOUCHUA CCHCOPOB

TexHonornyeckas HanpasJl

CHHOCTb

0.

O0pa3oBaTenbHBIN
KOHCTPYKTOP JIJIst
[PaKTUKKA OJIOYHOTO
[POrpaMMHUPOBAHHS C
KOMIUIEKTOM
TATYNKOB

Po6oToTeXHIUECKHIA
Ha0Op MpeaHa3HaueH
TSI U3yYEeHHsI OCHOB
POOOTOTEXHUKH,
eTanei, y3ioB U
MEXaHU3MOB,

1 mor.

1 mrr.




HEOOXOOUMBIX IS
CO31aHUS
[POOOTOTEXHUYECKUX
YCTPOMCTB.

Hab6op npexacrasiser
c00011 KOMIIJIEKT
CTPYKTYPHBIX
PIIEMEHTOB,
COCTMHUTEIBHBIX
PIIEMEHTOB U
PIIEKTPOTEXHUYECKUX
KOMITOHEHTOB.

HaGop mo3Bosisier
coOupats (1
[POrpaMMHUPOBATH
coOupaeMble MOJIEIIN),
13 SJIEMEHTOB
BXOJIALINX B €r0 COCTaB,
MOJIeJIM MEXaTPOHHBIX U
POOOTOTEXHUUECKUX
YCTPOMCTB C
ABTOMATHU3UPOBAHHBIM
yIIpaBIeHHEM, B TOM
qrcIie Ha KOJIECHOM
XO0J1y, & TaK e
KOHCTPYKIUH,
OCHOBaHHBIX Ha
MCII0JIb30BaHUN
nepenad (B TOM YUCIIE
YEPBSIYHBIX U
3yOuaThIX), a TaK Ke
[pBIUAroB.
CBETOIMOTHBIHN
MaTpUYHBIN JTUCILIEH C
0eII0ii OICBETKON HA
KOHTpOJLIIEPE
KonnyecTBo mopToB
BBO/Ia/BBIBOJIA HA
KOHTpPOJIJIEPE HE MEHEee
6
KosimuecTBO KHOMOK HE
MeHee 4

O0111e€ KOJIUYECTBO
PIIEMEHTOB: HE MEHEE
520 mIT., B TOM YHCIE:
1) nporpamMmmupyemslii
0JIOK yTIIpaBJICHHUS,
KOTOPBIA MOXKET
paboTaTh aBTOHOMHO M




B IOTOKOBOM PEXHME;
2) cepBOMOTOPBI

3) JaT4YMK CUITBI

4) 1aTYuK pacCTOSIHUS
5) JaT4YMK 1BETA

6) aKKyMyJIITOpHast
Oatapes

7) ILmacTukoBbIe
CTPYKTypHBIE
DIIEMEHTHI, BKITFOYast
neppopupoBaHHbIE
DJICMCHTHL: OalIKH,
KyOHMKH, OCU 1 BaJlbl,
COCTMHUTEIIbHBIE
PIIEMEHTHI K OCSIM,
[IICCTCPHH,
[pelHa3HaYCHHbIC IS
CO3IaHMSI YSPBIYHBIX U
3yOuaThIX mepesad,
COCTMHUTEIIBHBIC U
KpEne)KHbIE TIEMEHTHI;
7) [IporpammHuoe
oOecreyeHue,
MCIIOJIB3YEMOE JIJIst
MPOrPaMMHUPOBAHUS
coOMpaeMbIxX
POOOTOTEXHUUECKUX
MOJICIIEN U YCTPOMCTB,
ITOCTYITHO IS
CKauyMBaHUS U3 CETH
HTEpHET

10.

O0pa3oBaTeIbHBIN
HA0Op 10 MEXaHHKE,
MCXAaTPOHUKE U
[POOOTOTEXHUKE

KoMInuiekT s
M3y4YEHUsI OCHOB
DIICKTPOHUKH H
[POOOTOTEXHUKH
HaGop nomxeH ObITH
MpeIHa3sHaYeH IS
[TPOBEICHUS YUCOHBIX
BaHATHI 110
PIIEKTPOHUKE U
CXEMOTEXHHKE C IETBIO
M3ydeHUs Hanbosee
[pacipoCTpaHEeHHOMN
DJIEMEHTHOM 0a3bl,
[PUMEHSIEMOU ISt
MH)KEHEPHO-
TEXHUYCCKOIO
TBOPYECTBA yUaAITUXCS U
a3pabOTKH y4eOHBIX

1 mrr.

1 .




Moeneld poOOTOB.
HaGop noimken
[O3BOJISTh YUAIIUMCS
Ha MPAKTUKE OCBOWTH
OCHOBHBIE TEXHOJIOTUU
[POCKTUPOBAHUS
POOOTOTEXHUYECKHX
KOMIUICKCOB Ha
puMepe Y4eOHBIX
Mojiesnieit poOoToB, a
TAKXKE U3YIUTh
OCHOBHBIC TEXHHUYECKUE
perieHus B 00J1acTh
KHOCPHETHUUYECKUX U
BCTPAaUBACMBIX CUCTEM.
B cocraB komIuiekTa
ITOJDKEH BXOJIUTH Ha0OP
KOHCTPYKTHBHBIX
DIIEMEHTOB JIJIs1 COOPKHU
MakeTa
MaHHITYJISIIIAOHHOTO
po0OTa, KOMILJIEKT
METATNYECKUX
KOHCTPYKTHBHBIX
PIIEMEHTOB /7151 COOPKU
MakeTa MOOUIILHOTO
poboTa u T.1.

B cocTaB KOMITJIEKTa
BXOJHUT HAOOD
PIIEKTPOHHBIX
KOMITOHCHTOB JIJISI
M3Y4YEeHUS OCHOB
DIICKTPOHUKH H
CXEMOTEXHHKH, a TAKKE
KOMIUICKT TIPUBOIOB U
MTaTYUKOB PA3TUIHOTO
TUMa A7 pa3paboTKu
[POOOTOTEXHUYECKUX
KOMIIICKCOB.

B cocTaB KOMITJIEKTa
ITOJI’KHO BXOJTUTH:
MOTOPBI C SHKOJIEPOM -
HE MeHee 2 T,
CEPBOIPHUBO]T OOIBIIION
- He McHee 4 T,
CEpPBOIPUBOJI MaJIbIN -
HE MeHee 2 T,
MH(pPaKpaCHbII JaTUYUK
- He MCHee 3 T,




YJIBTPa3ByKOBOW JATUYUK
- HC MCHEE 3 IIT,
TaT4YMK TeMIIepaTyphl -
He MeHee 1 T, JaTYnK
OCBEILIEHHOCTH - HE
MeHee | T, Habop
PIIEKTPOHHBIX
KOMITIOHCHTOB
(pe3ucTophl,
KOH/JICHCATOPHI,
CBETOJINO/IbI
[Pa3IMYHOTO HOMHUHAJIA),
KOMIUIEKT IPOBOJIOB
7151 6ecIaeuHoro
[IPOTOTUITUPOBAHHS,
r1aTa OecraeyHoro
[IPOTOTUITUPOBAHHS,
AKKYMYJISATOp U
BapsiIHOE YCTPOUCTBO.
B cocraB komIuiekTa
TOJI’KEH BXOAUTD
[IPOrpaMMUPYyEMBIN
KOHTpOJLIED,
[IPOrpaMMHUPYEMBII B
cpene Arduino IDE wnu
AHAJIOTMYHBIX CBOOOIHO
[PacIIpOCTpaHsIEMbIX
cpenax pa3pabOTKH.

[ I[porpamMmmMupyemslii
KOHTPOJUIEP JOJIKEH
00Ja1aTh HOPTaMH JIJIs
[OIKJTFOUEHUS

I (PPOBHIX U
AHAJIOTOBBIX YCTPOUCTB,
uHTepdeiicamu TTL,
USART, 12C, SPI,
Ethernet, Bluetooth nim
WiFi.

B cocraB komruiekTa
ITOJI’KEH BXOJUTH
MOIYJTh TEXHUYECKOTO
BpeHus,
[IPEICTABIISIOIIHI
c000i1 BBIYHCIUTEIBHOE
YCTPOMCTBO CO
BCTPOCHHBIM
MUKpOTIPOIIECCOPOM
(KOJI-BO sA1IEp - HE MEHEE
4 T, yacToTa siapa He




Mmenee 1.2 I'Tn, o0beM
O3V - ne menee 512
MO0, 00BeM BCTPOCHHOM
MaMsTH - HE MEHee 8
['6), mHTErpUpPOBAHHOM
Kamepou
(MaKcuMabHOE
pa3perieHue
BU/ICONIOTOKA,
repesaBaeMoro 1o
uHtepdericy USB - He
MeHee 2592 x 1944 en.)
1 ONITUYECKOMN
cucrteMoi. Moyib
TEXHUYECKOTO 3PCHHUS
ITOJIKEH 00J1a1aTh
COBMECTHUMOCTBIO C
Pa3TMYIHBIMH
[IPOrPaMMHUPYEMBIMH
KOHTPOJUIEPAMH C
MOMOIIIbI0 UHTEP(DEricoB
- TTL, UART, I12C, SPI,
Ethernet. Monyinb
TEXHHUYECKOTO 3PCHHUS
ITOJI’KEH UMETh
BCTPOCHHOE
[POrPaMMHOE
oOecrieyeHrne Ha OCHOBE
ONEpalOHHON
crcTembl Linux,
[MO3BOJISIOIICE
OCYIIECTBIISATH
HAaCTPOWKY CHCTEMBI
MaIIMHHOTO O0yUeHUs
[MapaMeTPOB HEHPOHHBIX|
ceTeil st OOHapyKeHUs
00BEKTOB, OIPEIECTCHUS
MX TapaMeTPOB U
mambpHeNIen
MICHTU(DUKAITIH.
KoMmmekT qomkeH
oOecrieunBaTh
BO3MOXKHOCTH H3y4CHUS
OCHOB pa3paboTKu
MPOTPaMMHBIX U
ArnmapaTHbBIX
KOMIIJIEKCOB
WHKCHEPHBIX CHUCTEM,
perieHuit B chepe




"UuaTepHeT Bewe", a
TaK)Ke pelIeHUN B
obsactu
[POOOTOTEXHUKH,
CKYCCTBEHHOTO
MHTEJUICKTA U
MaIIMHHOTO O0y4YEeHUSI.

11.

UersipexoceBoi
yaeOHBIN POOOT-
MaHHITYJISITOP C
MO Ty TbHBIMH
CMEHHBIMH
HacaIKaMHu

'YueOHblit poOoT-
MaHUITYJISITOP
MpeIHa3HAYCH IS
OCBOCHUS
00y4aroIMMHUCS OCHOB
[POOOTOTEXHUKH, JUIS
[OITOTOBKH
00y4JaroIuXCs K
BHEPCHUIO U
MOCIEAYIOLIEMY
MCTIOJIB30BaHUIO
poOOTOB B
[TPOMBIIIIIICHHOM
[IPOM3BOJICTBE.
KosmmuectBo oceit
po0oTa MaHUTTYISATOpA -
YCTHIpE.
[lepemenienue
WHCTPYMCHTA B
[POCTPAHCTBE IO TPEM
0CSIM JIOJDKHO
VIIPaBISATHCS IIarOBBIMU
ITBUTATEIISIMHU.
Hanpsokenne nuTanus
[IarOBBIX JIBUTATEICH
He Oonee 12 B.
CepBoiBUTATEh
YETBEPTOM OCH JIOJIKEH
oOecrieunBaTh MOBOPOT
MHCTPYMEHTA.

'Yron noBopoTta
MaHUTTYJSTOpa HA
OCHOBaHUHU BOKPYT
BEPTHKAIBHON OCH HE
Menee 180 rpamycos.
/l1st onpenenenus
[TOJTOKCHHUS
MaHUTTYJSITOpA TIPU
[MOBOPOTE BOKPYT
BEPTUKAIBHOU OCU
ITOJIKEH
MCIIOJTE30BATHCS

1 mrT.

1 mrr.




PHKOJIEP.
'Yroi noBopoTa 3aJHEro
rieya MaHUITYJISITOpa
He MeHee 90 rpamycos.
Yron moBopora
[epeIHero miedya
MaHUITYJISTOpA HE
Menee 100 rpagycos.
/{51 onpenenenus
[OJIOKCHUS 33]THETO U
[epeHero miey
MaHUTTYJISITOPA JTOJDKEH
MCIIOJIb30BATHCS
TUPOCKOIL. YTOJI
[MOBOPOTA IO YETBEPTOM
ocu He MeHee 180
rpagycoB.

JlomkHa OBITH
BO3MO>XHOCTh
OCHAIIEHUS] CMCHHBIMHU
HacaJKamu (Harpumep,
eprkaTellb KapaHaaa
uu diomacrepa,
[IpHCOCKa C
CEpBOJBUTATETIEM,
MEXaHHIECKOE
3aXBaTHOE YCTPOMCTBO C
CEpBOJBUTATETIEM,
YCTPOMCTBO ISt
ma3epHON TPaBUPOBKHU
VI YCTPOUCTBO IS
3D-meyarn).

JlomkHa OBITH
BO3MOYXHOCTh

10 IKJTFOUCHUS
ITOTIOTHUTEITHHBIX
yCTPOMCTB (Hampumep,
TpaHcIopTepa, pelbca
TSI TIepeMeTIeHU ST
poboTa, myJbTa
YIIpaBIICHUS THITA
KOWCTHUK, KaMephbl
MAITHHHOTO 3PCHHSI,
OTNTUYECKOTO aTUHKA,
MOIYJIs1 OECTIPOBOTHOTO
ocTymna.
Po60oT-MaHUTYISTOP
ITOJIKEH 00eCIIeYnBaTh
repeMenieHre HacaaKu




B POCTPAHCTBE,
AKTHBAIMIO HACAJIKH,
BO3MOXHOCTb
[OJIy4eHUS! CUTHAJIOB OT
KaMephl U TaTYUKOB,
BO3MOKHOCTh
YIIpaBJICHUS
ITOTIOJTHUTEIbHBIMHU
yCTpOICTBaMHU.
Marepuai kopmyca -
amroMuHui. J{namerp
paboueii 30HbI (0€3
y4eTa HaBECHOIO
MHCTPYMEHTA U
YCTBEPTON OCH) HE
Menee 320 mm.
HuTepdeiic
noakiroueHus - USB.
JIOJDKEH UMETh
BO3MO>KHOCTh
ABTOHOMHOM pabOThI U
BHEIIIHETO YIIPaBJICHUSI.
Y npapistromuii
KOHTPOJIJIEP OTKEH
OBITH COBMECTUM CO
cpenoit Arduino.

'Y paBastommi
KOHTPOJIJIEP COBMECTHM
CO cpenoi
[IpOrpaMMUpPOBaHUS
Scratch, 1 A361KOM
nporpammupoBanus C.
Jlomken obecrieunBaTh
[MOBOPOT IO MEPBBIM
TPEM OCSAM B 3a/IaHHBII
YTOJI ¥ Ha 3aJJaHHBII
YTOJI, IOBOPOT T10
UETBEPTOM OCH Ha
3a/IaHHBIN yTOJI,
ITBI)KEHHE B
KoopauHatel X, Y, Z,
repeMenieHre Ha
3aJIaHHOE PACCTOSIHHE
o koopauHaram X, Y,
7, mepeiady TaHHBIX O
TEKYILEM MOJIOKEHUN
YTJIOB, IEpeaavy
ITAHHBIX O TEKYIINX
KOOpIMHATAX




MHCTPYMEHTA.

JloJpKeH noaiepKuBaTh
[epeMeIICHUE B
IEKapTOBbIX
KOOpAMHATAX U yriax
[MOBOPOTA OCEM, C
3aIaHHON CKOPOCTBIO U
YCKOPEHUEM.

Tunbl nepeMenieHui B
IEKapTOBbIX
KOOPJIMHATAX:
ITBIDKEHHE T10
TPACKTOPHUH, IBHKCHUE
[10 IIPSIMOU MEXKY
IBYMsI TOUKaMHU,
[epenpbrIriBaHNUE U3
TOYKH U TOUKY (TIEpEeHOC
00BEKTA).

12.

(OOpa3oBaTebHBIH
HA0O0p JUIsl U3yUEHUS
MHOTOKOMIIOHEHTHBIX
POOOTOTEXHUUECKUX
CHCTEM U
MaHUITYJIAIUOHHBIX
poOOTOB

OOpa3oBaTeIbHBIN
KOMILICKT JIOJDKCH OBITh
MpeaHa3HayYeH IS
M3y4YeHUs
POOOTOTEXHHYECKUX
TCXHOJIOTHI, OCHOB
MH(OPMAaIIMOHHBIX
TEXHOJIOTHI 1
TEXHOJIOTHI
[TPOMBILUICHHON
aBTOMATHU3allNH, a
TaKKe TCXHOJIOTHI
[IPOTOTUIIUPOBAHUS U
]I TUTHBHOTO
[IPOU3BOJCTBA.

B cocTaB KOMILJIEKTa
ITOJ>KHO BXO/IUTH:

1) UnTennexTyanbHbli
CEpPBOMOJYJIb C
MHTETPUPOBAHHON
CUCTEMOU yIpaBlICHUs,
[MO3BOJISIIOIIICH
00BETUHSTH
CEPBOMOIYJIN APYT C
ITPyroMm 1o
[MOCTIEI0BATEIILHOMY
uHTEepdeiicy - He MeHee
6 1IIT;

2) PoGoTOTeXHUYCCKUIA
KOHTPOJUIED
MOAYJIBHOTO THIIA,

1 mT.

1 mr.




[IPEICTABIISIOIIHNI
C000# OJIHOTIIIATHBIN
MUKPOKOMITHIOTEP C
OINEepallMOHHON
crcTteMoi Linux,
00BbETMHEHHBIN C
nepudepuiiHbIM
KOHTPOJLJIEPOM C
[TOMOIIBIO I1JIaThI
[pacIIupPEeHHUS.
PoOoToTeXHUYCCKHIT
KOHTPOJLIEP JTOKEH
YZIOBJIETBOPSITH
TEXHUYCCKUM
XapaKTEPUCTHKAM: KOJI-
BO SIJIEP BCTPOESHHOTO
MUKPOKOMITBIOTEPA - HE
MeHee 4, TAKTOBas
JacToTa s7pa - He
Mmenee 1,2 I'T1, o0beMm
O3V - ve meHee 512
MO, Hamuuue
uHTepdeiicos - SPI,
12C, 12S, TTL, UART,
PWM, uudpossie u
AHAJIOTOBBIC ITOPTHI JIJIS
[TOAKIIOYEHUS BHEIITHUX
YCTPOMCTB, a TaK¥Ke
'WiFi nou Bluetooth mst
KOMMYHHKAIIHH CO
BHEIITHUMH
yCTPOMCTBAMMU.
PoGoToTexHnYeCKuit
KOHTPOJUIEP JOJIKEH
oOecreunBaTh
BO3MOYKHOCTh
[POTPaMMHUPOBAHUS C
[MOMOIIIbIO CPEJICTB
s13p1k0B C/C++, Python
1 CBOOOJTHO
[pacrpoCTpaHIeMOi
cpensl Arduino IDE, a
TaK)Ke YIPaBICHUS
MOCIISIMHU
POOOTOTEXHHYECKUX
CHCTEM C TIOMOIIIBIO
cpennl ROS.

3) BoruuciaurenbHbii
MOYJTb CO BCTPOSHHBIM




MUKPOKOHTPOJIJIEPOM -
He MeHee 1 mT.
BreraucnuTenbHbIN
MOAYJIb JOJIKEH
00J1a71aTh BCTPOCHHBIMH
1 (POBBIMU TIOPTAMH -
He MeHee 12 mT u
AHAJIOTOBBIMH MOPTaMU
- He McHee 12 IT.
BrraucnuTeabHbIH
MOIYJIb JOJIKEH
00J1a/1aTh BCTPOEHHBIM
MOyIeEM
OecTpOBOAHOM CBSI3U
tuma Bluetooth u WiFi
IS CO3IaHus
armapaTHO-
[IPOTPAMMHBIX PELICHUI
1 "yMHBIX/CMapT"-
YCTPOMCTB IS
Pa3pabOTKH PEIICHHMA
"UuTepHer Bemien".
BrIyucaIuTeNbHBINA
MOIYJIb JOJIKEH
00J1a1aTh
COBMECTUMOCTERIO C
nepudepruitHbIMU
[1aTaMH I
[MOJIKTIOYCHUS K CETH
Ethernet u
[1OIKJIIOUEHUSI BHEIITHEN
CHUJIOBOM HArpy3KHU.

4) Moaynb
TEXHUYECKOTO 3pEHUs,
[IPEICTABIISIOIIMI
co00i1 yCTpoiicTBO Ha
0a3e BEIUHCIUTEILHOTO
MUKPOKOHTpOJILIEpa 1
MHTETPUPOBAHHON
KaMephl,
oOecreynBaroniee
[pacrio3HaBaHUE
MMPOCTEUIIINX
M300paKeHHId Ha
MOJIyJIE 3a CUET
COOCTBEHHBIX
BBIYHMCIUTEIbHBIX
BO3MOXKHOCTEH - HE
MeHee 1 1mT;




Moysib TEXHUYECKOTO
BpEHUs TOJKEH
o0OecrieunBaTh
BO3MOYKHOCTh
OCYIIECTBIISATH
HACTPOMKY 3KCIIO3ULIUH,
Oananca 6enoro, HSV
COCTaBIISIONINX,
rionaau
0OHapyKHBaEMO
00Js1acTH N300pakKeHUS,
OKPYTJIOCTH
0OHapyXKHBaEeMOI
00nacTu u300pakeHus,
MOJIO’KEHUE
0OHapyKUBAECMBIX
00JacTeil OTHOCUTENBHO
ApYT Apyra

Mo1ynib TEXHUYECKOTO
BpEHUS JIOJDKEH UMETh
BCTPOCHHBIC
mHTEepdeiice - SPI,
UART, 12C uou TTL
TSI KOMMYHHKAITUU
IPYT ¢ APYTOM WJIN
BHCIITHUMU
YCTPOHCTBAMH.

5) Kommuiekr
KOHCTPYKTHBHBIX
HIIEMEHTOB M3 METaJlia
7151 COOpPKU MOJIeNH
MaHUTTYJSTOPOB - HE
MeHee 1 1mT;

6) Kommuiekt
HIIEMEHTOB /17151 COOPKU
BaKyyMHOT'O 3aXBaTa -
He MeHee | miT.
(O0pa3oBaTenbHBIN
POOOTOTEXHUUECKHI
KOMIUIEKT JIOJKEH
co/IepKaTh Habop
OUOINOTEK TPEXMEPHBIX
MOJIEIIEN JUIS
MPOTOTUITUPOBAHUS
MOJIeJIEH MOOMIIBHBIX U
MaHUTTYISIIHOHHBIX
POOOTOB PA3TMIHOTO
Tumna. B cocras
KOMIIIEKTA JTOJIKHBI




BXOJIUTh UHCTPYKIIMH U
METOTNICCKUE
YKa3aHUS I10
pazpaboTke
TPEeXMEpHBIX MOJeNei
MOOMIJIBHBIX pOOOTOB,
MaHUTYJISIUOHHBIX
[POOOTOB C pa3IMUYHBIMU
TUTIAMU KHHEMaTHKU
(yriioBast KHHEMAaTHKa,
[JI0CKO-TIapajuiebHast
KIMHEMAaTHKa, JIelbTa-
kuHematnka, SCARA
VUTH PhIYayKHAS
KIHEMaTHKa,
rmiatdopma CTroapta u
T.I1.).
(OGpa3oBaTeIbHBII
POOOTOTEXHUYECKUI
KOMIUICKT JIOJDKEH
COJIep>KaTh UHCTPYKIIUU
10 MPOCKTHPOBAHHIO
[POOOTOB, HHCTPYKIUH U
METOTUKH
OCYIIECTBICHUS
WHXCHEPHBIX PacucTOB
[IPY POCKTHPOBAHUH
(pacdeTbl Harpy3KH U
MOMEHTOB, pac4eT
MOIIIHOCTH MPHUBOJIOB,
pacueT mapaMeTpoB
KMHEMAaTUKH U T.11.),
WHCTPYKIIAU TI0
pa3paboTke crucTeM
VIIPaBIICHUS U
[POrPaMMHOTO
oOecIieueHust ISt
yIIpaBIeHUsS poOOTaMH,
WHCTPYKITUU U
METOIUKH TIO
pa3pabOTKe CUCTEM
YIIPaBIEHUS C
DIIEMEHTaMHU
MCKYCCTBEHHOTO
MHTEIUICKTa U
MAIIMHHOTO O0yUYEHUSI.

KommbsrorepHoe o0opynoBaHue

13. |[Hoyr6yx

|CDopM-(1)aKTop:

|1 mr.

|1 mr.




HOYTOYK;

KecTkas,
HEOTKJIFOYaeMast
KIIaBUATypa: HATNYIC,
Pycckas packiiagka
KJIABUATYPBI: HAJTHYNE;
Jnaronainp SKpaHa: He
Menee 15,6 110KHMOB;
Pasperienne skpaHa: He
Menee 1920 x 1080
[MUKCEJICH;

KosmmuectBo saep
[poiieccopa: He MeHee
4,
KomaecTBO MOTOKOB:
He MeHee §;

ba3oBas TakToBas
JacToTa Mpoieccopa: He
Mmenee 1 I'Tx;
MakcuManbHas
TaKTOBAas 4YacTOTa
[poiieccopa: He MeHee
2,5 I'T;

Ksmr-namsath
[polieccopa: He MeHee 6
MOaiiT;

O0BEM yCTaHOBIIEHHOM
OTIepaTUBHOM MaMSTH:
He MeHee 8 1'0aiiT;
O0BeM
[MOEPKUBAEMOM
OTIepaTUBHOM MaMATH
(17151 BOBMOYKHOCTH
pacuIMpeHusi): He MeHee
24 I'GaliT;

O0BbEeM HaKOIHMTEIS
SSD: ne menee 240
["GaiiT;

BpeMs aBTOHOMHOM
paboThl OT GaTapeu: He
MeHee 6 Jacos;

Bec HoyTOyKa ¢
YCTAHOBJICHHBIM
AKKYMYJISITOPOM: HE
ooiee 1,8 kr;

Brewmnuit naTepdeiic
USB crangapra He
Hipke 3.0: He MeHee
TpeX CBOOOIHBIX;




Bremanii naTepdeiic
LAN (ucnosib30BaHue
[EepPEeX0IHUKOB HE
[PETYCMOTPEHO):
HaIU4ue;

Hanuuue monyiei u
nHTEepericoB
(ucnonb30BaHUE
[EepPEeXOIHUKOB HE
peaycMoTpeHo): VGA,
HDMI,

becnipoBoHas CBA3b
\Wi-Fi: nanuuue ¢
[MOJJEPKKOM CTaHaapTa
IEEE 802.11n unu
COBpEMEHHEE;
\Web-kamepa: nanuuue;
Manunymnstop "Mplb':
HaIU4ue;
[IpenycraHoBiIeHHAs
OTepalMOHHAs CUCTEMA
c rpaduueckum
M0JIb30BATEIHCKUM
uHTEpdeicom,
oOecreunBarorast
paboty
pacrpoCTpaHeHHBIX
00pa3oBaTeNbHBIX U
00111eCHCTEMHBIX
MPUIIOKEHUHN: HAJIWYHe.

14.

Tenexka -
X PAHUJTHIIE
HOYTOYKOB

TUI KOpITyca: MeTal;
BO3MOYKHOCTb
0e30macHoro
BAIIUIIEHHOTO 3aMKOM
XpaHEeHUs1 HOYTOYKOB:
HATNIHE;

BO3MOYKHOCTH 3apsIKH
HOYTOYKOB: HaJTU4HeE,
Mo/Iep>kKa HOYTOYKOB
13 KOMILJICKTa
[OCTaBKU;

Hanmuue poyrepa Wi-Fi
cranaapta 802.11n nnmn
COBpeMeHHee: 1 mT.
Mo/Iep>kKa HOYTOYKOB
13 KOMILJICKTA
MOCTaBKU;

KOJTMYECTBO HOYTOYKOB:
0T 6 IITYK, NOAJIEPIKKA

1 mIT.

1 mr.




HOYTOYKOB U3
KOMILJIEKTA MOCTABKU;
Hanpsokenue nuTaHust:
220 B\SO0 I';
[ToTpebnsemas
MOIITHOCTh, BT
(MakcumyMm): 2500;
[ToTpebiisieMsblii TOK, A
(Makcumym): 12;
/InuHa mHypa
PIEKTPONUTAHUSA: OT 2,5
MeTpa;

3armra oT
repeHanpsHKeHMS,
KOPOTKOT'O 3aMbIKAHUSI:
ISENIZ L1 (K

Koneca nis
[epeABUKCHUS C
TOPMO30M: HAJIMYHE.




