IIPUMEPHBIH IIEPEUYEHD

IIpunoxenne Ne 6

K MeToaH4YecKUM peKOMEHIauAM

OBOPYJOBAHMA, PACXOJAHBIX MATEPHAJIOB, CPEACTB OBYHEHUS U BOCITHTAHUA U151 CO3JAHUA 1
OBECIIEUEHI @YHKINOHUPOBAHIII HEHTPOB OBPAZOBAHIA ECTECTBEHHO-HAYYHONI 1
TEXHOJIOI'MYECKOU HANTIPABJIEHHOCTEMH «TOUYKA POCTA» B OBLUEOBPA3OBATEJIbHBIX OPTAHU3ALUAX,

PACHOJIOKEHHBIX B CEJILCKOIH MECTHOCTH H MAJIBIX TOPOJAX

TABJIMIIA Nel
Ko.muecrro emnnn 1im _
Kounuecrso e uun jus
o0meodpazorare.IbHbIX o - i
Hauvienoranne opranmansii, e 001me0dpasoRaATeIbHAIX
Ne Kparkne npuvepHeie reXHH4eCKHE XAPDAKTEPHCTHRH ? OPIAHH3AIHE, SR IHKIIHXCH

0DOpY10RAHNH

HBIHHKULHXCH

MALIOROMILIER THhIMH, €1,

H3M,

MAIOKOMILIEKTHBIMH, €1,
H3M,

EcTecTBeHHOHAYYHASI HANPABJACHHOCTH

1.

Obuiee odopyaoanue (hu3zuka, xumus, 610.10rus1)

1.1.

Hudposas
nabopatopus
yuennueckas (pusnka,
Xumus, duonorus)

Lingpposo# gaTunk 31eKTPONPOBOIHOCTH

Iudposoir gaTuux pH

InpoBoi JaTYUK TONOIKEHNS

Lindposoi gaTunk TeMnepaTypsl

Iudposoiit gaTurK aDCONKOTHOTO NAaBISHUA

Iudposoit ocuunnorpaduyeckuil JaTHUK

Bece1 asexTpoHHbIe yuedHbie 200 T

Mukpockorm: nnpoBoit MM ONTHYECKHIT ¢ yBennueHneM oT 80 X
Habop 1714 M3roToBIEHUS MUKPOMPENApaTOB

Mukponpenapars (Habop)

CoenuHuTeNBHBIE MPOBOAA, TPOTPAMMHOE ObecTeueHNe, METOTNYECKHE
yKa3aHus

KOMILIEKT CONYTCTBYIOLIMX 1EMEHTOB A5 OMbITOB N0 MEXAHUKE
KOMIUIEKT COMYTCTBYIOIMX SJIEMEHTOB A5l ONBITOB MO MOJEKYJAPHOH

2 T.




HanvieHoBAHHE
0BOPYORAHNS

Kparkne npuvepHnie TeXHHYeCKHE XAPAKTEPHCTHRH

Ko.m4ecrro e mHmun 1is
00ne00pAIORATE ILHBIX
oprasuzanmii, ve
SR, IHHONHXCH
ML IDKOMILIEK THBIMH, €1,
H3M,

Kosnuecreo enunn s
001meodpa3oRATeNILHLIX
OPIraHM3AIHIT, HBIHHIUXCH
MAIOKOMILIEKTHBIMH, €1,
M3,

dnsnke

KOMIUIEKT  COMYTCTBYHOIIHX
BNIEKTPOJUHAMUKE

KOMILIEKT CONYTCTBYIOLIMX 1EMEHTOB /151 OMbITOB MO ONTUKE

SJIEMEHTOB AJA OMBITOB

TIO

Komnnext nocyabl u
obopyaoBaHus anst
YYEHHYECKUX  OIBITOB
{pusuka, XUMMUsL,
Ouonorus).

LlITaTB nadopaTOpHBIH XUMUUYECKHH

HaGop wamex [Netpu

Habop MHCTpYMEHTOB npenapoBaibHbIX

Jloykka nnia CHKUraHUA BELIECTB

Crynka dapdoposas ¢ mecTHkOM

HaGop OaHOK nust XpaHEHNS TBepIbIX peakTHBOB (30 — 50 mir)
Habop cxnsinok (hnakoHOB) nns XpaHeHus paCTBOPOB PEAKTHBOB
Hadop npudopok (ITX-14, ITX-16)

[MpuGop aa moyueHus razos

CrmproBka

Toprodee nsa cnupTOBOK

@DunprpoBanbHas dOymara (50 wT.)

Konba konnueckas

[Nanouka cTexnsiHHas (C Pe3VHOBLIM HAKOHEUHHKOM)
Haureyka 405 BbINAPUBAHUA (BbIIAPUTENbHAS HALLSUKA)
MepHbii [UIUHAP ([UIACTHKOBbII)

Boponka creknsiaHas (Masas)

Crakau crexysanbii (100 mir)

T'asootBoaHas TPyOKa

é)

2 wT.

BHOJIOIUA

2.1

Komnnexr
TIpenapaToB
NEeMOHCTPALIMOHHBIA

BIIAXKHDbIX

Ha3HauUCHHC. ACMOHCTPALUMOHHOC,
MaTepHa KOHTef{Hepai TITACTHK,
TEPMETHYHAA KPbILUIKA. HANUYHUE,
KPEmneHNUE 3KCIMOHATA. HATUYHUE,
KOHCCPBUPYOIICEC BEILSCTBO. HAJIIMYHEC,
HakJielka ¢ HAaUMeHOBaHNEM, HaJIUUHE.




HanvieHoBAHHE
0BOPYORAHNS

Kparkne npuvepHnie TeXHHYeCKHE XAPAKTEPHCTHRH

Ko.m4ecrro e mHmun 1is
00ne00pAIORATE ILHBIX
oprasuzanmii, ve
SR, IHHONHXCH
ML IDKOMILIEK THBIMH, €1,
H3M,

Kosnuecreo enunn s
001meodpa3oRATeNILHLIX
OPIraHM3AIHIT, HBIHHIUXCH
MAIOKOMILIEKTHBIMH, €1,
M3,

He MeHee 10 ripenapaToB B3 TIPUBEIEHHOTO HUXKE CTTHUCKA:
Braxnebrit npenapat “be3syOka”

Bnaxkneiii npenapat "T'antoka”

Braxkneiii npenapat "BHyTpeHHee cTpoeHHE DPIOXOHOroro MoLIocKa"
Braxmnerit npenapat “BHyTpeHHee cTpOeHNe KPLICH"

Braxnerit npenapat “BryTpeHHee cTpoeHne TArymkn”

Brnaskneiii npenapat "BuyTpenHee crpoeHne nTuipl”

Bnaxkneiii npenapat "BHayTpentee crpoeHune poidbl”

Braxnerit npenapar “Kapacs"

Braxneiit npenapat "Kopens 60boBoro pactenns ¢ kirybenbxamn”
Brnasknsiii npenapat "Kpeserka"

Brasknsiii npenapat "Hepenga"

Braxwneiit npenapat “Pa3BuTie KOCTHCTOM phIOE!"

Braxneiit npenapat "Pazsutne Kypuib

Braskneiit npenapat "Cuudomeysa”

Brnasknsiii npenapat "Tpuron”

Braxnerit npenapart "Yepenaxa OonmoTHas"

Braxnerit npenapat "y x"

Brasknsiii npenapat "Aiuepuua

22,

Komnnekr repdapues
AE€MOHCTPALUMOHHBIA

Haznauenne: neMOHCTPALUOHHOE,

OCHOBA JUTST KPETITeHHs: repOapHBIi JINCT,

CTIHCOK 3KCITOHATOB, HATNUNE

He menee 8 repdapues w3 mpuseaenHoro nuzke cnucka: HasHauenue:
NEMOHCTPALINOHHOE,

OCHOBA [Tt KPETIIEHHs: repOapHbIi JINCT,

CTIHCOK 3KCITOHATOB, HATNUNE

He meHee 8 repdapues U3 NPUBEACHHOIO HUKE CIHUCKA!
TepOapuii "JlepeBba n KycTapHuKu"

['epOapnit “/lnkopacTyine pactenusn”

['epbapnit "Kopmossie pacterns"




Ko.muecreo etmuun Lus
00ne00pAIORATE ILHBIX
Haunvenoranne OpraHulanmii, He
Kparkne npuvepHnie TeXHHYeCKHE XAPAKTEPHCTHRH
0BOPYORAHNS B IHHONHXCH
MAIOROMILIER THBIMH, €1,
H3M,

Kosnuecreo enunn s
001meodpa3oRATeNILHLIX
OPIraHM3AIHIT, HBIHHIUXCH
MAIOKOMILIEKTHBIMH, €1,
M3,

[epOapwnit "KyneTypHble pactenus”

[epOapwnit “JlekapcTBeHHBIE pacTeHns"”
T'epbapuii "MegoHocHbie pacTeHus”
Tepdapuii "Mopdonorus pacteHuin”

['epOapwnit “OCHOBHEIE TPYINE pacTeHHH"
['epOapnii "PacTuresbHble coo0mecTna"
T'epdapunii "CenbCKoX 03sMCTBeHHbIE PACTeHUA"
T'epbapuii "Anosutele pactenus”

['epbapwnit k kypcy OCHOB 110 00Mmelt 6HoTOTHH

W

HasznaueHne: neMOHCTPaLIHOHHOE,

OCHOBA /151 KPeIJICHUA: HANU4UE,

HAKJIEeHKU ¢ HANMEHOBAHUEM: HATUYUe

He MeHee 10 KoJUTeKIni 13 MPHUBEISHHOIO HITXKE CITHCKA:

Konnexnusa “I'onoceMeHHbIe pacTeHns”

Konnexuus "Oduratenu Mopekoro qHa"

Konnexuua "Ilaneontonornyeckas”

Kommexuus  "llpencraBuTenn  OTpSiIOB  HAaCEKOMBIX"'  KOJHMYECTBO
HaCEKOMBIX . He MeHee 4

Konnexuusa "TIpumepbl 321U THBIX NPUCTIOCOONEHHIN ¥ HACEKOMBIX "
Konnexuusa  "[IpucnocodurenbHble  U3MEHEHHMSA B KOHEYHOCTAX 1 wT. | wT.
HACEKOMBIX"

Komrexuus "PazBuTie HACEKOMBIX C HETIOITHBIM MpeBparneHneM”
Konneknus "Pa3sputue HACEKOMbBIX ¢ MOJHBIM NpeBpalleHuem"
Konnexuusa "Pa3zsutue muenunp”
Komrexuus "Pazsutne Gabouxu"
Konmexuus “PaxoBHHBI MOJITFOCKOB'
Konnexuua "Cemeiictpa Hadouek”
Konnexuusa "CemeiicTpa xykoB"
Komrexuus "Cemena n mionst”
Konnexmus "®dopMa COXPAHHOCTH HCKOMAEMBIX PaCTEHWH B JKWBOTHBIX

Kommutext kosrexuni
HNeMOHCTPALIHOHHBIN
(mo  pasHbIM  TEMaMm
Kypca duonorun)




HanvieHoBAHHE
0BOPYORAHNS

Kparkne npuvepHnie TeXHHYeCKHE XAPAKTEPHCTHRH

Ko.m4ecrro e mHmun 1is
00ne00pAIORATE ILHBIX
oprasuzanmii, ve
SR, IHHONHXCH
ML IDKOMILIEK THBIMH, €1,
H3M,

Kounuecrro enun 1us
001meodpa3oRATeNILHLIX

OPIraHM3AIHIT, HBIHHIUXCH

MAIOKOMILIEKTHBIMH, €1,
HIM,

Habop maneonTonmornuecknx Haxoiok "llpoucxoxieHne uenobeka’
KOJIMYECTBO MOJIeJie: He MeHee 14

(V)

XUMHA

3.1

HeMOHCTPaLIMOHHOE
obopyoBaHue

Cocras xommnexra:

Cronuk nonbeMublit HaznaueHnne: cOopka y9eOHBIX YCTAHOBOK,
pa3mMep cToNemwrHULE! He MeHee 200%200 v,
NJIABHbIA MOBEM C NOMOLIBIO BUHTA: HAIM4HE
ITIraTus NE€MOHCTPALIMOHHbINA XHUMHYECKHIA:
AEMOHCTpaLHs MPHOOPOB M YCTAHOBOK,

orTopa, CTeP KHHU, JIATKH, My(THI, KOJIbIA. HAJTNUNe,
BO3MOZKHOCTB 3aKPEIICHUS 3EMEHTOB HA PA3IMYHON BbICOTE. HANU4UE
Anmapatr s OpoOBEASHMS XUMU4YeCKMX peakumii:.  Hasnauenue:
AEMOHCTPaLNST XHMHYECKUX PeaKiinii,

TIOTJIOTHTEJb TTAPOB ¥ Ta30B. HAJIMUNE,

Marepuan Koadbl: CTEKIO

Hadop ans anextponusa aemoHcTpanuoHHbil: Hasnauenue: usydenue
3aKOHOB 3JIEKTPOSTN3a, COOpKA MOIENH aKKyMYJISITOPA,

eMKOCTh. HaJInuHe,

BIEKTPOIbL: HATUYNE
Komnnexkt  mepHbiX KOO
NEeMOHCTPAUNOHHBIE OTTBITHI,
0b6vem komd: oT 100 mut mo 2000 wm,

KOJIM4YeCTBO Kond: He meHee 10 T,

MaTepuan kond: CTeKIo

Habop ¢nakonos (250 — 300 mur anst XpaHeHHs pacTBOPOB PEaKTHBOB).
HasnaueHne: XpaHeHNe pacTBOPOB PEakTHBOB,

KOIM4YeCTBO (p1akoHOB: He meHee 10 miT.,

marepual GIaKoOHOB. CTEKI0

npobka: Hanu9IHe
[Tpudop  mus

HasHauenue:

MaJjoro obbema: Hasunauenne:

OTIBITOB o XUMHH  C  BJICKTPHYCCKHM  TOKOM

1 wT.




Hauvenoraune

Ko.imvecrro emuun yis
o0meofpazorare.ibHbIX
oprauusanmii, ve

Kounuecrro enun 1us
001meodpa3oRATeNILHLIX

Ne . Kparkne npuvepHnie TeXHHYeCKHE XAPAKTEPHCTHRH i OPIraHH3AIHI, HBIHKIIHXCH
0BOPYORAHNS HRIHKINHXCH . o
MAIOKOMILIEK THRIMH, &1, VAIOKOMIL ICKTHLIVMH, €L
H3M, HIM.
(mabopaTtopHETii)
[Mpulop AN MUTIOCTPALIMN 3aKOHA COXPAHEHWST MacChl BEIIECTB. COCYN
Jlanponbra: Hanu4yue,
npodka: Hanu4ue,
THT MPHOOPA; NIEMOHCTPALIHOHHBI
HenutenbHas BopoHKa: Hasnauenue: pasfeneHne ABYX KHUAKOCTEH 10
IJIOTHOCTH,
MaTepual BOPOHKH: CTEKIO
YcraHOBKa JUIA TIEPETOHKH BellecTB. HaswaueHwe: JeMOHCTpaLyst
OUYNCTKH BELIeCTBA, MepPEeroHKa,
KOJObL, XONOAUABHUK 117 OXNAXKASHNUSL, aJLIOHK, NPodKa: Hanu4ue,
AJNHMHA YCTAHOBKU: HE Menee 550 mm
[Mpudop nist MOMYYEHNS ra30B; Ha3HAUEHHE: MOJYYEHNE ra30B B MaJIbIX
KOJINYeCTBAaXx,
COCTAaB KOMILNEKTA. HE MEHee O NPenMEeTOB
bans komOunupoBatHas nadoparopuas: bans BogaHas: Hanu4ue,
KOJTbIIA CMEHHBIE ¢ OTBEPCTHSIMH Pa3HOTO ANaMeTpa; HaJnune,
TUTHTKA 3JIEKTPHYECKast, HaJINune
®Dapdoposas crynka ¢ nectukom: Hasuauwenue: nns pasMenbueHWst
KpymHbIX Qpaxkuuil BEWECTB U MPUTOTOBAECHUA MOPOLIKOBbIX CMECEt
KowmmekT Tepmometpos (0 — 100 C; 0 — 360 C)
CocTaB KOMITIEKTA!
Habdop «Kucnotby (a3oTHas, cepHas, conanas, oprodochoprasn)
Hadop «Tunpoxcnapy (ruapokcun Oapus, TUAPOKCHA — KaJuWs,
KoMmiexT xumueckux | TTAPOKCHI KATTBLIS, THAPOKCH HATPHS) |
3.2 Habop «Oxkcnmer MeTaniosy» (amrOMUHNS OKCHA, Oapus OKCHI, XKejesa ] T, | mT.

PEeaKTHBOB

(III) oxkcun, kanpuus okcupn, mardua oxewn, menu (II) okcun, UMHKA
OKCH)

Halop «lllenounsie 1 menouHo3eMeNbHble MeTalTbDy (JINTHI, HaTpHit,
KaJIBLIHIT)




HanvieHoBAHHE
0BOPYORAHNS

Kparkne npuvepHnie TeXHHYeCKHE XAPAKTEPHCTHRH

Ko.m4ecrro e mHmun 1is
00ne00pAIORATE ILHBIX
oprasuzanmii, ve
SR, IHHONHXCH
ML IDKOMILIEK THBIMH, €1,
H3M,

Kosnuecreo enunn s
001meodpa3oRATeNILHLIX
OPIraHM3AIHIT, HBIHHIUXCH
MAIOKOMILIEKTHBIMH, €1,
M3,

Halop «MeTamen (alOMUHUIA, kelle30, MaTHUH, Meb, INHK, OJI0BO)
Halop «lllenounsie 1 menouHo3eMeNbHble MeTaIlTbDy (JINTHI, HATPHIt,
KanbluEi)

Hadop «OrneonacHbie semectsay (cepa, (ochop (kpacHbiii), oxcum
docopa(V))

HaGop «[anorensn» (nomn, Opom)

Hadop «anorenunpl» (anrOMUHUA XA0PUI, AMMOHMS Xaopui, Oapus
xaopun, sxenesa (II) xnopua, kanus HOAMA, Kanus XJIOPW[, KaTbL{Ws
XJIOPHA, JIUTHSL XJOpWA, Maruus xyopun, menn (II) xmopwa, nHatpus
OpomMuI, HaTpUst PTOPHI, HATPUS XJIOPHA, LIWHKA XJTIOPHI )

Habop "Cyabhatbl, cynebunel, cynpbpure” (anomuHus cynsdar,
ammoHust cyabar, xenesa (II) cynbhupa, xenesa (II) cynsdar, 7-mu
BOIHBIHA, kanus cynedar, kodanwra (11) cynedar, Maraus cynedat, Mean
(1)) cynedar Gezpoxnerii, Menn (ll) cynedar 5-T BOOHEBI, HaTpUs
cynbbua, HaTpusa cyab(puT, HATpUsA CyJabhaT, HATPUA CUAPOCYIb(AT,
HuKens cynbdar

Habop "KapOonars!” (amMouns xapOoHaT, kanus kapOouat, memn (1)
kapOOHAT OCHOBHOI, HATPYST KAPOOHAT, HATPUS THAPOKapOOHAT)

Habdop "®ocharsl. Cunuxats" (kamus monoruapooprodocdar, Harpus
cuIMKaT 9-TU BOAHDINM, HATPUs OpTOdochaT TPEX3aAMELISHHDbIA, HATPUS
aurugpodocdart)

HaGop “Aneratel. Pomanunmbl. CoemnHenns sxenesa" (kanus arerar,
kanua peppo(Il) rekcaunauua, xamus eppo (1) rexcaumonun, xanus
pPOAAHW, HATPKUA ALETAT, CBUHLIA a11eTaT)

Habop "Coexnunennst mapranua" (xanns repMaHranat, Mapranua (1V)
okcun, Mapranua (II) cynedar, Mapranua xmopnna)

Habop "Coeaunenus xpoma" (aMMOHMS IMXPOMAT, KaaUA JUXPOMAT,
kanua xpomart, xpoma (III) xnopua 6-t1 BOAHbII)

HaGop “Hwurtparel” (amoMWHWS HUTpPAT, aMMOHWSI HHUTpPAT, KaJius
HUTpAT, KajiblUyst HuTpaT, Mean (II) nutpar, Hatpmsi HUTpat, cepebpa




Ko.muecreo etmuun Lus
00ne00pAIORATE ILHBIX
Haunvenoranne OpraHulanmii, He
Kparkne npuvepHnie TeXHHYeCKHE XAPAKTEPHCTHRH
0BOPYORAHNS B IHHONHXCH
MAIOROMILIER THBIMH, €1,

H3M,

Kosnuecreo enunn s
001meodpa3oRATeNILHLIX
OPIraHM3AIHIT, HBIHHIUXCH
MAIOKOMILIEKTHBIMH, €1,
M3,

HUTpAT)
HaGop  “"Uummkatope”  (7akMoMI,  METHIIOBBIH  OPAHXEBBIH,
(enondranent)

Hadop "Kucnopoacozeprkaluiue opraHuyeckude seuiectsa" (aueToH,
TIHLEPWH,  AOWSTHIOBBIE  3Qup, cmupT  H-OYTHIOBBIH,  CHHPT
M30aMUJIOBBIH, CTIUPT M300YTHIOBBINA, CHOUPT OSTHIOBEIL,  (eHom,
bopManuH, ITUICHIAUKONb, YKCYCHO-3THIOBbIH 3(up)

Hadop "Vrnesogopoaw"  (OeH3uH, rexkcaH, He(Tb, TOILyOI,
LIHKJIOTECKaH)

Habop "Kucnorer oprannueckne” (Kucnora aMHHOYKCYCHasl, KHCITOTa
OeH30iHAs, KMCIOTa MAC/sHAs, KUCNOTA MypPaBbHUHAsA, KHUCIOTA
OJIENHOBAS, KUCMOTA NAaNbMUTUHOBASA, KHUCIOTA CTEAPUHOBAS, KUCIOTA
YKCyCHasl, KHCJIOTa LIaBesieBas)

HaGop “"Yrneombl. AMWHBI" (QHWIHH, aQHWINH CepHOKHCIBIH , [JI-
IH0K033, METUIAMUH THAPOXI0PU] , €aXapo3a)

LVS]
LVS]

HasnaueHne: n€eMOHCTPALUOHHOE,

BHUJI YITAKOBKH. KOpPOOKa,

OMHCAHWE. HATNUNE

CocTaB KOMILNEKTA:

Konnekuus "Bonoxkna"

Konnexuns "KameHHBIH yroib ¥ MPOOYKTEL €70 niepepaboTkn”
Konnexuus “MeTansst 1 cruiaBsl

Konnexkuua "Musnepaibt 1 ropHble nopoabt" (49 Bunos) 1 wT. |l .
Konnexuua "MunepanbHbie ynodpeHus"
Komrexuus “"HedTs 1 mpoaykTe! ee nepepaboTkn”
Konmexuus “INMnacTmaccer”

Konnexuusa "Tonnuso"

Konnexuua "Uyryn u cranp”

Konnexuus "Kayayk"

Konnexmus "Llxana Teeproctu”

KoMTiekT KOJIJIeKIii
W3 CTTUCKA




Hauvenoraune

Ko.imvecrro emuun yis
o0meofpazorare.ibHbIX
oprauusanmii, ve

Kounuecrro enun 1us
001meodpa3oRATeNILHLIX

Ne . Kparkne npuvepHnie TeXHHYeCKHE XAPAKTEPHCTHRH ) OPIraHH3AIHI, HBIHKIIHXCH
000pY10RAHNS R IHKONHXCH X o
ML IDROMILIEK THBIMH, €1, MAIOKOMILIEKTHBIMH, €1,
H3M, HIM.
Halopel ans MOZENMMpPOBAHWS CTPOSHHS OPTaHHYECKHX BeIeCTB
(yueHnueckne) He MeHee 4 1T,
4. | ®DH3HKA
Cocras xommnexra:
[lITaTns JAEMOHCTPALMOHHBIIH; Hasznauenue: MIPOBEIECHNE
NEMOHCTPaLMOHHBIX ONLITOB, OCHOBAaHWE, CTEPKEHb, JIAllKH, KOJBIIA,
My TbL: HATUYUE
Cronuk noAbEMHbIIL:
Tun cTommka: yaebHbIi/ TabopaTopHBIi,
Oropa, CTepskeHb BUHTOBOI, BUHT PETYIIHPOBOUHBIN. HATHYHE,
(GyHKUNS MOABEMA U OMYCKAHNA CTONUKA: HATUYUE
MeToynuk NOCTOAHHOrO U nepeMenHoro HanpsukeHus: Hasnayenue: ans
TIUTaHWST  PETYJINPYEMBIM  TIGPEMEHHBIM W TIOCTOSTHHBIM ~ TOKOM
BJIEKTPUUYECKHX CXEM,
yacrtorta, I'u: 50,
Obdopynosanue ans | norpedasiemast MOLIHOCTL, BA: 10
4.1. | neMOHCTPaLIMOHHBIX ManomMmeTp KMOKOCTHOW NOeMOHCTpauWOHHBIN. HasHauenuwe: s ] T, | wr.
OTBITOB n3MepeHnst maBieHnst 10 300 MM BOASTHOTO CTONOA BHIE W HIXE

aTMocdepHOro JaBeHUs,

crexnsinHas U-oOpasnas TpyOka Ha MOACTABKE: HANUYUE

KamepToH Ha pesoHaHcHOM sAmMke: Haswauenne: muis JeMOHCTpaLIH
3BYKOBBIX KOJIGOAHHUIT 1 BOJTH,

NBa KAMEPTOHA HA PE3CHUPYIOLIUX ANIKMKAX. HANHYUE,

PE3UHOBbII MONOTO4EK: HANUYUE

Hacoc BakyyMuBIid ¢ 3nexktporpuBogoM: Haznauenuwe: cosnaHue
Pa3paKeHNs MM U30BITOUHOTO NABJIEHHs B 3aMKHYTBIX 00BEeMax,
OMbITHl: KUIEHHE JKWIKOCTU NPU NOHUIKEHHOM [ABJISHUM, BHELIHEE U
BHYTPEHHEE JaBJIeHUE U AP.

Tapenka BaxyyMHas: HazHaueHue: NEMOHCTPALMS OTIBITOB B 3AMKHYTOM
00BeMe C pa3peEHHBIM BO3IYXOM,




HanvieHoBAHHE
0BOPYORAHNS

Kparkne npuvepHnie TeXHHYeCKHE XAPAKTEPHCTHRH

Ko.m4ecrro e mHmun 1is
00ne00pAIORATE ILHBIX
oprasuzanmii, ve
SR, IHHONHXCH
ML IDKOMILIEK THBIMH, €1,
H3M,

Kosnuecreo enunn s
001meodpa3oRATeNILHLIX
OPIraHM3AIHIT, HBIHHIUXCH
MAIOKOMILIEKTHBIMH, €1,
M3,

OCHOBAHHE C KpaHOM, KOJIOKOJI H3 TOJICTOTO CTEKJia, PpPe3VHOBas
TIPOKJIAIKA, SJEKTPHUECKHH 3BOHOK . HATHYIHE

Beaepko Apxumena: HasHaueHue: neMOHCTpaLms ASHCTBUA HKUIKOCTH
Ha MOrPY;KEHHOE B HEE TENO U U3MEPEHUE BEAHYMHbI BbITANKUBAOLIEH
CWJIBI,

BEAEPKO, TENO UHIHHIPHYECKOH (OpPMBIL, TIPYXKHUHHBIE OHHAMOMETD:
Hanuuue

Ornuso Bosaymuoe: Hasnauenue: aeMOHCTpauus BOCIIAMEHEHMWS
TOpPrOUEit CMecH Mpu ee OBICTPOM CXKATHH,

TOJICTOCTEHHBIH UWJIHHAP, TIOPIIEHb HA METAINUeCKOM [ITOKE C
PYKOSATKOU, MOACTABKA A LUIMHAPA. HANU4IUe

IIpudop ana AeMOHCTpAaUMU AaBIeHUs B sKuakocTd: Hasnauenue:
AEMOHCTPaLNS U3MEHEeHHs TaBJICHNS ¢ TIIyONHOM TOTPYKEHNS,

NaTUMK [ABJIEHHs, KPOHIITeHH s KpelJIeHHs Ha CTeHKe COoCyla:
Hanuuue

IIpudop ansa aemoncTpauuu armocdepHoro aapneuuns (marnedyprexue
nonywapust). HaswaueHuwe: IeMOHCTpauWst CHITBI  aTMOC(HEPHOTO
NaBJIEHUS,

NBa PA3bE€MHBIX METALNMYECKUX MOMYLIAPUSA C OPOYHbIMU PYYKAMU U
XOpOoLIO NPULLTHGOBAHHBIMU KPASIMU, HUMNEIb C KPAHOM: HATTUYUE,
cO31aBaeMoe BHYTPH IIAPOB BAKYYMMETPHUECKOe AaBJIeHHEe. He MEHee
0,05 MITa,

MaKCUMAanbHOE paspbiBaroilee ycunue: He menee 90 H

Habop Tten pasnoro obdbema: HasnaueHnue: ans OmOpeaeneHus u
CpaBHEHMS TEIUIOEMKOCTH W  TUIOTHOCTH  Pa3JIMYHBIX  TBEPIABIX
MaTepHaoB,

LMIMHAPBL U3 PA3NUYHBbIX MATEPUANOB: HE MeHee 3 1T,

KPXOYKH AJIS MOABELIMBAHNS [UNUHAPOB. HANUYIHE

Halop Ten paBHOW Maccel: HasHaueHwe: mns  OmnpeleneHus |
CPaBHEHMIO IJIOTHOCTH Pa3INUHBIX MaTepHaJoB,




HanvieHoBAHHE
0BOPYORAHNS

Kparkne npuvepHnie TeXHHYeCKHE XAPAKTEPHCTHRH

Ko.m4ecrro e mHmun 1is
00ne00pAIORATE ILHBIX
oprasuzanmii, ve
SR, IHHONHXCH
ML IDKOMILIEK THBIMH, €1,
H3M,

Kosnuecreo enunn s
001meodpa3oRATeNILHLIX
OPIraHM3AIHIT, HBIHHIUXCH
MAIOKOMILIEKTHBIMH, €1,
M3,

LITHHAPBT U3 PA3JTHYHBIX MATEPHAJIOB. HE MeHee 3 11T,

KPHOYKH I TOABELIMBAHNS LIHTHHAPOB, HAJHYHE

Cocyabl coobwarowmeca: HasHaueHne: AeMOHCTpaLUa OJHHAKOBOTO
YPOBHA OJHOPOAHOH JKMJAKOCTM B COODAIOUXCH MeKay co0oi
cocynax pasHo# Gpopmsl,

coolmaromunecs CTeKIsTHHbIE TPYOKW pa3Hoil GopMbl: He MeHee 3 T,
NOACTABKA: HANUYKE

TpyOxa Hetorona: Hasnauyenue: neMOHCTpauus OJHOBPEMEHHOCTH
TIaJIeHNs Pa3IHNYHbIX TEJ B PA3PeKeHHOM BO3IyXe,

GYHKIWS TOIKITFOUSHHS K BAKYYMHOMY HACOCY. HATHYHE,

aanHa TpyOku: He menee 80 cm.,

Pe3UHOBBIE MPOOKH, HUIIIENb: HANUYHE,

KOJINYECTBO TEJ B TPYOKe: HE MeHee 3 1T,

Lllap INackans: Ha3znaueHue: NeMOHCTpALUs TIepenadd TTPOU3BONNMOrG
HA JKUAKOCTb JABNEHWSI B 3aMKHYTOM COCY[E, JE€MOHCTPALUs MOAbeMA
YKMJKOCTH O], JeliCTBUeM aTMOChepHOro JaBneHus,

METUIHYECKHH LWINHAP ¢ OMpaBaMy, MOPIIEHb CO INTOKOM, TIONBIi
METAUTHYECKHH 1Iap ¢ OTBEPCTHSAMN. HAIHYNE,

AJIMHA LUIMHAPA: He MeHee 22 CM,

AUAMETP [apa: He MeHee 8 cMm

lllap ¢ kompuoM: Hasnauenue: MeMOHCTpALMS pacIMpeHHs TBEPHOre
Tena MpH HarpeBaHuwy,

LITATUB, METAIMYECKOE KOMbUO ¢ My(PTOM, LIap ¢ LENOYKOM: HATUYKe,
INJIMHA 1EenoYyKky: He meHee 80 M,

OUaMeTp wapa: He MeHee 25 MM

LMauHapel  CBUHIIOBBIE €O CTpyroM: HasHaueHwe: IeMOHCTpALIHS
B3aUMHOIO MNPUTANKCHUS MEKIY aTOCMaAMW TBEPAbIX TCIL,

KOMU4YECTBO CAMHAKOBbLIX HUIHHAPOB. HE MCHCC 2 HIT.,

Marepyuan UHJIHHIPOB. CTajlb U CBUHEL],

KPHOYKH AJi TTIOABCIINBAHWA. HAJITUYHE,




HanvieHoBAHHE
0BOPYORAHNS

Kparkne npuvepHnie TeXHHYeCKHE XAPAKTEPHCTHRH

Ko.m4ecrro e mHmun 1is
00ne00pAIORATE ILHBIX
oprasuzanmii, ve
SR, IHHONHXCH
ML IDKOMILIEK THBIMH, €1,
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Kosnuecreo enunn s
001meodpa3oRATeNILHLIX
OPIraHM3AIHIT, HBIHHIUXCH
MAIOKOMILIEKTHBIMH, €1,
M3,

CTPYT, HampaBAOLIas TPYOKa: HATHIHe

[MpuGop Jlenua: Hasnauenwe: s  MHCCTENOBAHWUS  3aBUCHMOCTH
HampaBA€HWS HMHAYKUMOHHOTO TOKAa OT XapakTepa WU3MEHEHUs
MArHUTHOrO MOTOKA,

CTOIKA ¢ KOPOMBICIIOM: HAJTHYNE,

KOJTMUECTBO aJFOMHHHUEBBIX KOJIELl He MeHee 2 1T,

Nnpopesb B ONHOM U3 KOJNEL HANU4ue

Maruut AyroodpasHbiit NE€MOHCTPALIMOHHDIA: Hasnauenue:
AEMOHCTPaLNs CBOWCTB MOCTOAHHBIX MarHNTOB,

THTT MarHuTa. HaMarHUUEHHLIH OpyCOoK,

KOJIMYECTBO LIBETOB MATHUTA. HE MeHee 2,

0D03HAYEHWNE MOTOCOB MATHUTA: HANUYUE

Mareut  mONOCOBOI  meMoHcTpauHoHHbI  (mapa).  Hasnauenue:
AEMOHCTPaLNs CBONCTB NNOCTOSTHHBIX MarHNTOB,

THIl MACHUTA. HAMATHUYEHHbIA OPYCOK NPAMONHHEHHON GOPMbL,
KOJIMYECTBO LIBETOB MATHUTA: HE MeHee 2,

0003HaYEHNE MTOOCOB MAaTHUTA, HAJTHYHe

Crpenku MarHWTHBIE Ha wWTaTHBax: Ha3HayeHWe: IeMOHCTpALIs
B3aUMONEHCTBUSL  NOMOCOB MArHUTOB, OPUEHTALUMW MATHUTA B
MArHUTHOM [OJIE,

HaMarHHYeHHast CTpeliKa: HaJlnune,

KOJIMYECTBO LIBETOB MarHUTa. He MeHee 2,

NOACTABKA. HANUYUE

Habop aemoHcTpanuoHubiil "Inekrpocraruxa” (31eKTpockonbt (2 1T.),
cynTaH (2 10T.), MajouKka CTEKJIAHHAs, najouka 300HUTOBAsA, IITATHBEI
n3onmpyromme (2 wr.)

Maiwiuna — 3aekTpoOpHAA  UAM  BBICOKOBOMNBTHBIA  MCTOYUHMK:
Hasnauenune: pna nonydeHust SIEKTPUHECKOrO  3apsaja  BbICOKOTO
TIOTeHLIHAJA U TTOJYYEHNST HCKPOBOTO pas3psa,

OUCKW HA CTOWKAX, HAJUUHE,
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Ko.m4ecrro e mHmun 1is
00ne00pAIORATE ILHBIX
oprasuzanmii, ve
SR, IHHONHXCH
ML IDKOMILIEK THBIMH, €1,
H3M,

Kosnuecreo enunn s
001meodpa3oRATeNILHLIX
OPIraHM3AIHIT, HBIHHIUXCH
MAIOKOMILIEKTHBIMH, €1,
M3,

KOJIMIECTBO JIEHIeHCKIX OaHOK, He MeHee 2,

TIONICTAaBKA. HAJTHYHE

Komnnext nposonos: JlnuHa: He menee 500 mm - 4 wit, 250 mm - 4 wiT.,
100 mm - 8 T, HasHAYEHUE: AN DOJKNHOYEHUST JEMOHCTPALMOHHbIX
npruOOpoB  u  OOOpPYHOBAHHS K HCTOYHHKY TOKa, i cOopku
DNEKTPUUECKUX UeTei, BKIOYas neMeHThl u3 paboThl "llocTosHHEI
SISKTPUHECKHI TOK"

4.2.

Ob6opynosaune st
nabopaTopHbIX padoT 1
Y4EHHYECKHX  OMbITOB
(Ha Dasze KOMILIEKTOB
st OI))

ITItaTue 1adopaToOpHbIA C AePIKATENAMH

BECHI 3JIEKTPOHHbBIE

MEH3YypKa, rpejaen nsMepenns 250 mu

aunamometp 1H

aunamometp SH

LWHJTAHAD CTaJIbHOH, 25 cM3

LITHHIDP aJIFOMUHWEBBIN 25 ¢M3

LWIMHAP ATOMUHUEBBIA 34 cM3

LMIHHADP MIACTHKOBBIA 56 cM3 (a5 u3MepeHus cunbl Apxumena)
npyxuna 40 H/m

npyxuna 10 H/m

rpy3bl 1o 100 r (6 wr.)

rpy3 HabopHbIH yCcTaHaBAKBAET Maccy ¢ marom 10 r

MepHasi JIEHTa, JINHeHKa, TPaHCTIOPTHP

OPYCOK ¢ KPIOYKOM W HUTBEO

Hanpapasaoman AanHon He menee 500 mm. JlomkHbr OpiTh O0ecneyeHsl
pasHbie KO3 hULHEHTbI TPeHUs OPYCKA 1O HAMPABIAOLEH
CEKYHIOMED 3NEKTPOHHBINH ¢ JaTUYHKOM

HaMpaBJISEOLIAs CO WKAJIoH

OpYyCOK N€PEBSIHHDbII C MyCKOBbIM MATHUTOM

HUTSHON MAATHUK C TPY3OM C NYCKOBbIM MAIHUTOM U C BO3MOZKHOCTbIO
W3MEHEHWST IUTHHBl HUTH

peIyar

8 1T,

4 mT.
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Kparkne npuvepHnie TeXHHYeCKHE XAPAKTEPHCTHRH

Ko.m4ecrro e mHmun 1is
00ne00pAIORATE ILHBIX
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SR, IHHONHXCH
ML IDKOMILIEK THBIMH, €1,
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Kosnuecreo enunn s
001meodpa3oRATeNILHLIX
OPIraHM3AIHIT, HBIHHIUXCH
MAIOKOMILIEKTHBIMH, €1,
M3,

OJIOK TIOMBIKHBIH

OJIOK HETOBHKHBIH

Kanopumerp

TEPMOMETP

WCTOYHWK THTAHWS TMOCTOSTHHOTO TOKa (BBIMPAMHMTENL C BBIXOOHBIM
HarpsskeHneM 36-42 B unn OatapeliHbiii OJOK € BO3ZMOXHOCTBIO
PErynupoBKU BHIXOAHOIO HANPAKEHUA

BONBTMETP ABYXMpeaeabHbiii (3 B, 6B)

amriepMeTp nByxmpeaenbHbii (0,6A, 3A)

pesuctop 4,7 Om

pesuctop 5,7 Om

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

nepeMeHHBIit pe3ncTop (peoctat) mo 10 Om
COEMHNTENIBHBIE MTpoBoAaa, 20 T,

K04

HabOP NPOBONOUHbBIX PE3UCTOPOB PLS

cobuparomas mH3a, GokycHoe paccrosiaue 100 Mm
cobupatrommas mH3a, POKYCHOE paccTostHie SOMM
pacceuBaromias TMH3a, POKYCHOE PacCcTosHKE -75MM
SKpaH

OTNTHYECKAasA CKaMbs

cnaiin «Mogens nmpeamera»

OCBETUTENb

NOAYLUIUHAP ¢ [LIAHUIETOM C KPYTOBbIM TPAHCNIOPTUPOM
[Mpudop s U3YUEHNS ra30BbIX 3aKOHOB

Kanmnnsiper

Hudpakuuornas pemerka 600 lTpuxos/Mmm
Hudpakuuonnas pemerka 300 wrpuxos/Mmm

3epxayo

JlazepHast ykaszka




HanvieHoBAHHE
000pY10RAHNS

Kparkne npuvepHnie TeXHHYeCKHE XAPAKTEPHCTHRH

Ko.m4ecrro e mHmun 1is
00ne00pAIORATE ILHBIX
oprasuzanmii, ve
SR, IHHONHXCH
ML IDKOMILIEK THBIMH, €1,
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Kosnuecreo enunn s
001meodpa3oRATeNILHLIX
OPIraHM3AIHIT, HBIHHIUXCH
MAIOKOMILIEKTHBIMH, €1,
M3,

[Mosapoun B pamxe

lemu KOura

Karywka motok

bnok auonos

bnok kongencaropos
Kommnac

Maruut

DNEeKTPOMATrHUT

Onunxy xkene3nbie B OaHKe

Texnoaornyeckan HANPAaBA1¢HHOCTD

O0pa3zoBaTebHBIN
KOHCTPYKTOP anst
NPaKTUKM  DNOYHOro
nporpaMMupOBaHus ¢
KOMITJIEKTOM JaTYHKOB

PobororexHuuecknii Habop OpeAHA3HAYEH [0 H3Y4YEHWS OCHOB
poOOTOTEXHUKK, NeTaled, Y3710B U MEXaHW3MOB, HEOOXONUMBIX A/
CO37aHNs pOOOTOTEXHNUECKUX YCTPOHCTB.

HaGop mpexncraBnseT colOH KOMIUIGKT CTPYKTYPHBIX BJIEMEHTOB,
COEIMHUTENbHBIX HNEMEHTOB U HIEKTPOTEXHNYECKUX KOMIIOHEHTOB.
Hadop mnossonser codupars (4 nporpamMmMupoBath coOupaembie
MOZEeNN), U3 3JIEMEHTOB, BXOISIIHX B €T0 COCTaB, MOJENH MEXaTPOHHBIX
W poOOTOTEXHHYECKWX  VCTPOWCTB € aBTOMAaTH3HPOBAHHBIM
YIIPABACHUEM, B TOM YMCJE HA KOJECHOM XOAY, & TAKIKE KOHCTPYKUUH,
OCHOBAHHbIX HA MCHOOJb3OBAHMU Mepenad (B TOM 4MCNe YEePBAYHBIX U
3yOuaThIX), @ TAKXKe PhIYaros.
CBETONHMOIHBIH ~ MATPHYHBIH
KOHTpOIepe

Konu4decTso nopToB BBOAA/BBIBOJA HA KOHTPOJLIEpE HE MeHee O
KonuuecTso kHOTMIOK HE MeHee 4

O0mee KONMUYECTBO BJIEMEHTOB. He MeHe 520 10T, B TOM YHCIE:

1) nporpammupyemblii ONOK yOpaBaeHHA, KOTOPbI MOKET padoTaTrh
ABTOHOMHO M B NIOTOKOBOM PEXKUME,

2) cepBOMOTOPHI

3) maTUNK CHITBI

aucriel ¢ OenloMl  MOACBeTKOW Ha

1 wrT.

1 mT.




HanvieHoBAHHE
0BOPYORAHNS

Kparkne npuvepHnie TeXHHYeCKHE XAPAKTEPHCTHRH

Ko.m4ecrro e mHmun 1is
00ne00pAIORATE ILHBIX
oprasuzanmii, ve
SR, IHHONHXCH
ML IDKOMILIEK THBIMH, €1,
H3M,

Kosnuecreo enunn s
001meodpa3oRATeNILHLIX
OPIraHM3AIHIT, HBIHHIUXCH
MAIOKOMILIEKTHBIMH, €1,
M3,

4) naTuMK PacCTOAHNS

5) maTunk 1BeTa

6) akKyMyJATOpHAs Oarapest

7) ILnacTUKOBBIE CTPYKTYPHBIE NEMEHTbL, BKIFOUAs nephopUpOBaHHbIE
SNEMEHTHI. Oaiku, KYOUKH, OCH W BATBl, COENHHUTENBHBIE 3JIEMEHTHI K
OCSIM, [IECTEPHU, TIpeNHA3HAUEHHbIe IUIST CO3MAHWS UEPBSYHBIX U
3yOuaThIX Nepenay, COeJUHUTENbHbIE N KPEIEeIKHbIE JIEMEHTbI,

7) IIporpammuoe odecreueHue, HCTIONb3YEMOE a5
TIPOTPAMMHUPOBAHNST COOHPAEMbIX POOOTOTEXHWUYECKWX Momeneil |
YCTPOWCTB, TOCTYITHO JUTSt CKaunBanus w3 ceti Murepner

O0bpasoBarenbHbii
Habop Mno MexaHuke,
MeXaTPOHHKE "
poOOTOTEXHNKE

KomnnexT ans u3yueHus OCHOB 3NEKTPOHUKHU U PODOTOTEXHUKK

Habop pomkes ObITh MpegHASHAYEH A5l [IPOBEASHUS yHEOHbIX 3aHATUL
N0 3JIEKTPOHWKE W CXEMOTEXHHKe C LEeNbl0 W3yueHus Haubonee
pPacipoCTpaHEeHHOH 3JIeMeHTHO 0a3bl, MPUMEeHsIeMOH I HHXKeHEepHO-
TEXHUYECKOrO TBOPUYECTBA y4alMXCs | pa3padoTku y4edHbIX Moaenei
poboros. Halop nomkeH mO3BOMATH yHALMMCS HA NPAKTHKE OCBOWTH
OCHOBHBIE  TEXHOJIOTHH  TPOEKTHPOBAHHS  POOOTOTEXHHUECKHX
KOMIUIEKCOB Ha MpHMepe yueOHbIX Momenei poboToB, a Takke H3yUNTh
OCHOBHbIE TEXHHYECKME pelieHus B 00MaCTH KUOEPHETUYECKUX U
BCTPANBAEMbIX CHCTEM.

B cocraB KOMIUIEKTa MOMKeH BXOOWTh HAOOP KOHCTPYKTHBHBIX
SJIEMEHTOB A1 ¢cOOPKM MAaKeTa MAaHUMYJALMOHHOrO podoTa, KOMILIEKT
METANNHYECCKUMX KOHCTPYKTHBHBIX 3NCMCHTOB A0 060])}(}’1 MaKeTa
MOOMIIBHOTO podOTa 1 T.11.

B cocraB kommiekta BXOZMT HaOOp SJEKTPOHHBIX KOMTIOHEHTOB ISt
N3y4CHHUA OCHOB 3JNCKTPOHMKH KW CXCMOTCXHHUKH, d TaKiKEC KOMILNCKT
NPUBOJOB M JATHMKOB  PA3IM4HOTO TUOA A0 paspadorku
POOOTOTEXHHYECKUX KOMIUIEKCOB,

B cocraB KOMIUIEKTa AODKHO BXOIWTH, MOTOPBI ¢ HHKOMNEPOM - He

1 wrT.

1 mT.




HanvieHoBAHHE
0BOPYORAHNS

Kparkne npuvepHnie TeXHHYeCKHE XAPAKTEPHCTHRH

Ko.m4ecrro e mHmun 1is
00ne00pAIORATE ILHBIX
oprasuzanmii, ve
SR, IHHONHXCH
ML IDKOMILIEK THBIMH, €1,
H3M,
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001meodpa3oRATeNILHLIX
OPIraHM3AIHIT, HBIHHIUXCH
MAIOKOMILIEKTHBIMH, €1,
M3,

MeHee 2LIT, CepBOMPUBON OONBIION - He MeHee 41T, CEPBOTPUBOX
MaJNbli - He MeHee 21T, WHQPaKpaCHBIH MaTYMK - He MeHee 31T,
yABTPA3BYKOBON JATYUK - HE MEHee 31UT, JATYMK TeMOEPaTypbl - HE
meHee 1T, AAaTMMK OCBELIEHHOCTH - He MeHee lwur, Hadop
SIeKTPOHHBIX KOMIIOHEHTOB (Pe3MCTOPBI, KOHAEHCATOPHI, CBETONHOMIEI
Pa3MYHOrO HOMHHANA), KOMIUIEKT  MPOBOAOB IS OeCTaeyHoro
NPOTOTUNMPOBAHUS,  MIaTa  OECHaeyHOro  MPOTOTUNHUPOBAHMS,
AKKYMYJLATOP W 3apAgHOe yCTPOUCTBO, .

B cocras kOMIUIEKTa JOIKEH BXOOUTh NNPOrPaMMHUPYEMBIH KOHTPOJIIIEp,
nporpammupyemslii 8 cpene Arduino IDE unu aHanornunelx ¢sodoaHo
pacmpocTpanseMbix  cpegax  paspaborku.  IIporpammupyembiii
KOHTPOJUTEp JOJKEH O0NafgaTh MOPTaMH IUIS TIONKITFOYEHNST HU(POBBIX
W aHaNloToOBBIX ycTpoiicTs, muTepdeiicamn TTL, USART, 12C, SPI,
Ethernet, Bluetooth unu WiFi.

B coctas kommnexTa AO/DKEH BXOOUTb MOAYJIb TEXHUHECKOTO 3PEHUS,
TIPEACTaBIAIOIINI COOOH BBIYHCITUTEIBEHOE YCTPOHCTBO CO BCTPOEHHBIM
MHKPOTIPOLIECCOPOM (KOJI-BO siAep - He MeHee 41T, JacToTa sapa He
meHee 1.2 ITu, odvem O3V - He menee 512MO, odbem BCTPOEHHOM
namaTd - He menee 81'0), HHTErpupoBaHHON KaMepor (MaKCUManbHOE
paspelleHHe BHOEOTIOTOKA, MepedaBaeMoro mo untepdeiicy USB - He
MeHee 2592x1944 en) W oONTHYECKON CHCTEMOIL. Moayis
TEXHUYECKOrO  3PeHHs JODKeH o00nagate COBMECTUMOCTbIO €
pPasIUYHBbIMU  [OPOrpPAMMUPYEMBIMU  KOHTPOJIEPAMU C  [IOMOLLBEO
nurepdeiicos - TTL, UART, 12C, SPI, Ethernet. Moaynb TeXHHUYECKOTO
3peHHs MOJDKeH HMeTb BCTPOEHHOE MporpaMMHOe olecTieueHne Ha
OCHOBE ONEPALMOHHON cHCTeMbl Linux, MO3BOMANOIEE OCYLIECTBIATD
HACTPOMKY CHUCTEMbl MAIIMHHOCO OOYYEHMS MAPAMETPOB HEHPOHHBIX
cetel A oOHapyxeHHs: OOBEKTOB, OTpeNeNieHHs WX [MapaMeTpoB U
nambHeHmel HAeHTH KA,




HanvieHoBAHHE
0BOPYORAHNS

Kparkne npuvepHnie TeXHHYeCKHE XAPAKTEPHCTHRH

Ko.m4ecrro e mHmun 1is
00ne00pAIORATE ILHBIX
oprasuzanmii, ve
SR, IHHONHXCH
ML IDKOMILIEK THBIMH, €1,
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Kosnuecreo enunn s
001meodpa3oRATeNILHLIX
OPIraHM3AIHIT, HBIHHIUXCH
MAIOKOMILIEKTHBIMH, €1,
M3,

KoMmnniekT nomxeH olecreynBaTh BO3MOXKHOCTH W3YUeHHsI OCHOB
pa3padoTKN MPOTPAMMHBIX U aTMAPaTHBIX KOMITJIEKCOB HHIKEHEPHBIX
cuctem, pemenuil B chepe "HHTepHer Bemei", a Takke pelieHWH B
obnactd podOTOTEXHUKH, MCKYCCTBEHHOIO HHTENNEKTA U MALIMHHOLO

obyuenws.

Kom

NbITEPHOE 000PYI0BAHME

HoyTtOyk

Dopm-pakTop: HOYTOYK;

Kecrtkas, HEOTKIFOUAEMAs KIABUATYPA: HAIMUUE,

Pyccxas packnagka KIaBHATYpel. HATHYINE,

Hnaronans 3kpaHa: He MeHee 15,6 MriiMOoB,

Paszpeuienne skpana: ne menee 1920x1080 nuxceneii,

Konuuectso aaep npoueccopa: He Menee 4;

KonugecTBo NOTOKOB: He MeHee 8

bazoBast TaxTOBast yacToTa mpoueccopa: He meHee | [T
MaxkcuManbHaA TAKTOBas 4acToTa npoueccopa: He menee 2,5 I'T;
Kaiw-namate npoueccopa: e menee 6 Mbaiir;

O0Bem yCTaHOBIIEHHOI OTIEpaTHBHON MaMaTH: He MeHee 8 ['0aiT;
O0bemM nmoxnep:kMBaeMoil OrepaTHBHOM MaMaTH (TS BO3MOXHOCTH
paciuupenus). He menee 24 I'dalT;

OObem Hakonurena SSD: He menee 240 I'daiir;

Bpewmst aBToHOMHOIT paboTel OT OaTapen: He MeHee 6 YacoB;

Bec HOyTOYKa ¢ yCTaHOBJIGHHBIM aKKyMyJsiTopoM: He Oonee 1,8 kr,
Brewrnuii unrepderic USB crannapra ve Hike 3.0 He MeHee Tpex
CBOOOJHBIX,

Buewrnuii untepdeiic LAN (ucrionb30Banie MepexoaHHKOB He
TIPeOyCMOTPEHO). HAJTNUHE,;

Hanu4ue monynen u unrepheicos (MCIONb30BAHUE MEPEXOIHUKOB HE

npenycmorpeno). VGA, HDMI,

becnposonHas ceszb Wi-Fi: Hannune ¢ nogaep:xkoit ctanaapta IEEE

802.11n umm coBpemMeHHee,;

éd

2 T,




HanvieHoBAHHE
0BOPYORAHNS

Kparkne npuvepHnie TeXHHYeCKHE XAPAKTEPHCTHRH

Ko.m4ecrro e mHmun 1is
00ne00pAIORATE ILHBIX
oprasuzanmii, ve
SR, IHHONHXCH
ML IDKOMILIEK THBIMH, €1,
H3M,

Kosnuecreo enunn s
001meodpa3oRATeNILHLIX
OPIraHM3AIHIT, HBIHHIUXCH
MAIOKOMILIEKTHBIMH, €1,
M3,

Web-kamepa: Hanuwe,

Manunyiarop "MeIb"; HaTHYHE,

IIpenycTaHOBIEHHAS ONEPALUOHHAA CUCTEMA ¢ rpadudeckum
N0b30OBATENBCKUM HHTEPdeiicom, odecneurBaromas padorty
PacpOCTPaHEHHBIX 00PA30BATENIEHBIX M QOILIECHCTEMHBIX
TIPUIIOKEHUN HAJTHYUE,

Moy (npunTep,
CKaHep, KOIHp)

Tun yerpotictsa: M@V (Qyuxuuu newaru, KonupoBaHusi,
CKAaHUPOBAHNS);

®dopmar bymaru: He MeHee A4;

IIBETHOCTD: Y4€PHO-OENbIiL;

Texnonorua neyaTu: JasepHas

MaxkcuManbHOe pazpemenue nmeyat: He MeHee 1200x1200 Touek;
Untepdeiicer: Wi-Fi, Ethernet (RJ-45), USB.

1 1T,

1 wr.




NPOPIIHHBII KOMILIEKT OBOPYJTOBAHMSI

TABJIMLIA No2

Hanvienosaune
000py.10BAHNEA

Kparkne npuvepHsie TeXxHHYeCKHE XAPAKTePHCTHRH

KommiaeeTno CIHITHI J1.T51
npOPHILIIOTo
ROMILIERKTA
(oGmeodpasosarenHbie
l)p F'AHH3AIHH, HE
HARIHHINHECH
ML IOROMILIEKTHLIM),
€1, HIM,

Koms1ecTBO ¢ JHIHIT 1151
HPOPHILHOIO
KOMILIERTA
(MANOROMILIEKT HBIE
odimeodpasorarelibHbIE
OPIraHM3AIHH), €1, HIW,

BA3OBAA (OBA3ATEJBHASA YACTD)

EcTecTBeHHOHAYYHASI HATIPABJIEHHOCTD

Iudposas nadboparopus
1. no Suonoruy
(yuennveckas)

ObGecrieunBaet BLIMTOTHEHNE JTADOPATOPHBIX paboT Ha ypoKkax 1o OMONIOTHN B
OCHOBHOM LIKOJIE N IPOSKTHO-UCCIEN0BATENBCKOM AEATENbHOCTH YU NXCs.
Kommnnekrauust: becnpoBontoil MyabTHAATHHK N0 OUONOrHK ¢ 6-10
BCTPOEHHBIMH JaTIYHKaMM!

JlaTuMK BIAXHOCTH ¢ Auamna3oHoM usmepenus 0...100%

JlaTyuK OCBELEHHOCTY C AUANA30HOM U3MEPEHUs HE yoke ueM oT O 10
180000 nk

Hatunk pH ¢ nuanasonom nsmepennst He yxke dem ot 0 no 14 pH

JlaTunK TeMIepaType! C IHAMa30HOM H3MepeHNs He yke Jem oT -20 1o
+140C

JaTuuK 3NeKTPONPOBOAUMOCTH C JNUAMA30HAMU U3MEPEHHUS He yiKe uem oT 0
10 200 MxCwm; ot 0 no 2000 mxCwm; ot 0 go 20000 MxCwm

JlaTunk TeMrepaTyphl OKPYKaoLIeH Cpenibl ¢ MHAaa30HOM N3MepPeHNs He
yae uem ot -20 go +40

Akceccyapbl:

Kabene USB coeanHNTENLHBIH

3apsinHoe yeTpodicTso ¢ kabenem miniUSB

USB Apantep Bluetooth 4.1 Low Energy

KpaTtkoe pykoBOACTBO Mo 3KCIIyaTanuy uudposoii tadopaTropun
LindpoBas Buoeokamepa ¢ METAJUTMUECKHM IITATHBOM, paspelleHne He
meree 0,3 Mnukc

IIporpammuoe odecrneueHne

Meroaudeckue pekomenaanum He menee 30 pador

YnaxkoBka

(VS )

HIT.




HanvieHosaune
000py.10BAHNEA

Kparkne npuvepHsie TeXxHHYeCKHE XAPAKTePHCTHRH

Koumuecrro e, uuun s
HPOPHILHOIO
KOMILIEKTA
(oGmeodpasosarenHbie
OPIaAHH3ANMH, HE
RIS IHECH
MILIDROMILIEK THBIM),
€. H3M.

Kosmuecrro e uunn s
HPOPHILHOIO
KOMILIERTA
(MANIOROMILIEKTHBIE
odimeodpasorarelibHbIe
OPraHM3AIHHK), €1, HIW,

Hamnmune PYCCKOA3ZBIMHOTC caWita NIOOACPKKH, HATUYHE BUOCOPOJIHKOB.

Iudposas nadoparopus
N0 XUMUH (yueHUUEeCKas )

OlecneunBaeT BbIMOIHEHNE Ta00PATOPHBIX PAdOT MO X MMHMHU HA YPOKAX B
OCHOBHOI LIKOJIE YU MPOSKTHO-UCCIEN0BATENBCKON NeATENIbHOCTY YHAIUXCA.
Komniexkrauys:

BecnipoBOIHON MYIBETHAATIHK MO XUMHH C 4-MSI BCTPOSHHBIMH JaTYHKAMH:
Hatuuk pH ¢ nuanasonom usmeperus He yxe yem ot 0 no 14 pH

JlaTuuK BHICOKOM TEMNEPATYPbL (TEPMONAPHDII) C 1MAMA3OHOM U3MEPEHUS
He yxke yeM oT -100 xo +900C

JlaTunK 3JeKTPOMPOBOANMOCTH C IMAMa30HAMH U3MEpEeHNs He yike JyeM oT 0
10 200 MxCwm; ot O o 2000 mxCwm; ot 0 10 20000 mxCm

Jatyuk TeMoepaTyphl [LIATHHOBLIN € JUANA30HOM N3MEPEHUA HE YIKE HEM
ot -30 no +120C

OtaenbHbIE TaTUHKH!

JlaTuuK onTHYECKOM NIOTHOCTH 525 HM

Akceccyapbl:

Kabene USB coeanHUTENbHBIH

3apsinHoe yeTpodicTso ¢ kabenmem miniUSB

USB Apantep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOACTBO M0 3kcnuyaTanuu Lugposoii tadoparopun

Habop madopaTopHOIt 0CHaCTKH

[TporpamMMHoe obecrieueHne

Meroaudeckue pekomenaanum He menee 40 pador

Hanuuue pycckosi3bIHHOrO caiTa noaaepykku

Hannune BUOEOPOIHKOB,

3 T,

2 1T,




HanvieHosaune
000py.10BAHNEA

Kparkne npuvepHsie TeXxHHYeCKHE XAPAKTePHCTHRH

Koumuecrro e, uuun s
HPOPHILHOIO
KOMILIEKTA
(oGmeodpasosarenHbie
OPIaAHH3ANMH, HE
RIS IHECH
MILIDROMILIEK THBIM),
€. H3M.

Kosmuecrro e uunn s
HPOPHILHOIO
KOMILIERTA
(MANIOROMILIEKTHBIE
odimeodpasorarelibHbIe
OPraHM3AIHHK), €1, HIW,

|98}

Lindposas naGoparopus
no pusxe
(yueHu4eckas)

OObecnievnBaet BHIMIOJTHEHNE IKCIIEPHMEHTOB 1O TeMaM Kypca PHU3NKH.
Komnnexranusi:

BecnpoBoaHON My neTUAATYUK 10 PU3NKE € 6-10 BCTPOSHHbIMU JATYUKAMU:
LiudpoBoit naTynk TeMnepaTyphl ¢ ANANa30HOM U3MEPEHHS He YiKe YeM OT -
20 no 120C

[Tudpooii natyux adCONOTHOrO AABAEHUS C UAMASOHOM U3MEPEHUA He
yze uem ot 0 g0 500 klla

JlaTunK MarHUTHOTO TIONS C ANAMa30HOM N3MepeHNst He yike ueM oT -80 1o
80 MTn

JaTuuk HanpspKeHUA ¢ AMana3OHaMU U3MEPEHUs He yike ueM oT -2 10 +2B
ot -5 mo +5B; or -10 go +10B; or-15 no +15B

Jatunk Toka He yxke ueM oT -1 g0 +1A

Jatunk akcenepoMeTp ¢ ToKa3aTelsiMi He MeHee uem: +2 g; +4 o' +8 ¢
OTtaenbHble YCTPONCTBA!

USB ocuunnorpad He menee 2 kauana, +/-100B

Akceccyapsl

Kabens USB coexnHUTENbHBIH

3apsinnoe ycrpoiicteo ¢ kadenem miniUSB

USB Apantep Bluetooth 4.1 Low Energy

KoHCTpykTOp miIst NpOBEAEHNS SKCTIEPUMEHTOB

KpaTkoe pykoBOACTBO TIO SKCTITYaTallny M PoBOi madopaTopnn
IIporpammuoe odecrneueHne

Metoaudeckue pexkomenaauuu (40 pador)

Hannune pyccKOsS3BIMHOTO CaiiTa oaIep KN

Hannune BUOEOPOITHUKOB,

3 .

2 1T,

Komnb

10TepHOE 000pyAOBaHNE

4.

Hoytdyk

@opwm-(pakTop: HOYTOYK;




HanvieHosaune
000py.10BAHNEA

Kparkne npuvepHsie TeXxHHYeCKHE XAPAKTePHCTHRH

Koumuecrro e, uuun s
HPOPHILHOIO
KOMILIEKTA
(oGmeodpasosarenHbie
OPIaAHH3ANMH, HE
RIS IHECH
MILIDROMILIEK THBIM),
€. H3M.

Kosmuecrro e uunn s
HPOPHILHOIO
KOMILIERTA
(MANIOROMILIEKTHBIE
odimeodpasorarelibHbIe
OPraHM3AIHHK), €1, HIW,

KecTkas, HeOTKIFOUaeMas KIaBHATYpa. HATMUHE,

Pycckaa packianka KIaBHATypPbl: HANHUUE,

Juaronane 3kpana: He menee 15,6 110HMOB;

Paspewrenue sxpana: He menee 1920x 1080 mukcenei,

KomuecTso saep npoueccopa: He MeHee 4,

KonuuecTBo noTOKOB: He MmeHee §;

basopaa TakTOBasA wacrora npoueccopa: He medee 1 1T,
MaxcrumaibHast TaKTOBas 4acToTa npoueccopa: He menee 2,5 [T
Kasur-naMsaTs nponeccopa: He MeHee 6 MOaiiT;

O0bem yCTaHOBICHHOMN OMEPaTUBHON NamaTH: He meHee 8 ['0aiT;
O0bem nmoanep;KUBaeMON OMmepaTUBHON namsaTy (A1 BO3MOKHOCTH
paclIupeHus). He MeHee 24 [ Oaiir;

O6mwem HaxormTesis SSD: vHe menee 240 [M0aiiT;

Bpemst asTOHOMHOM padoTel OT DaTapeu: He MeHee 6 4acos,

Bec HOyTOyKa € YCTAHOBAEHHBIM AKKYMyIATOPOM: He Donee 1,8 Kr;
Brewnwit untepderic USB crannaprta He Hinke 3.0: He MeHee Tpex
CBOOOMHBIX;

Buewmnnii untepgeric LAN (Mcnons30saHue nepexoaHUKOB He
OPeayCMOTPEHO): HATMYKE,

Hammune monyneit u naTepdeiicos (MCMoMb30BaHNe MEPEXOOHNKOB He
npexycmoTpeno). VGA, HDMI,

Becnposoauas cesisb Wi-Fi: Hanuaue ¢ noanep:kkoi crangapra [EEE
802.11n nnu coppemeHnHee;

Web-kxamepa: Hannuwe,

MannnynsaTop "MbeIIs": HATHYIHE,

[IpenycraHoBaeHHAs ONEPALMOHHASA cucTeMa ¢ rpaduuecKkum
[OJIb30BATENbCKUM UHTEp(heHcom, odecneunparolnas padory

PaCTIPOCTPAHEHHBIX 00PAa30BATEIbHBIX 1 00MECHCTEMHBIX MTPHITOKSHHI!




HanvieHosaune
000py.10BAHNEA

Kparkne npuvepHsie TeXxHHYeCKHE XAPAKTePHCTHRH

Koumuecrro e, uuun s
HPOPHILHOIO
KOMILIEKTA
(oGmeodpasosarenHbie
OPIaAHH3ANMH, HE
RIS IHECH
MILIDROMILIEK THBIM),

Kosmuecrro e uunn s
HPOPHILHOIO
KOMILIERTA
(MANIOROMILIEKTHBIE
odimeodpasorarelibHbIe
OPraHM3AIHHK), €1, HIW,

CA. H3M.
HAJTHYIHe,
Tun yerpoiicrea: MOV (pyHKINMH MedaTH, KOTTHPOBAHNS, CKAaHNPOBAHNA),
@opmat Oymaru: He meHee A4,
5 M®YV (npuutep, ckanep, | L[peTHOCTDb: YyepHO-Oenbii; | wr | wr
o KOTIND) Texwuonorus nevatu: yazepHast ' '
MaxkcnmanbHoe pazpemienue neuat: He MeHee 1200x1200 Tovek;
Hurepdeiics: Wi-Fi, Ethernet (RJ-45), USB.
AONOJHHUTEJBHOE OBOPYJOBAHHE
EcTecTBeHHOHAYYHASI HATIPABJIEHHOCTD
ObecrieunBaet BBIMTOTHEHNE JTa0OPATOPHBIX paboT Ha ypoKkax 1o OMONOTHN B
OCHOBHOI LIKOJIE U [IPOEKTHO-UCCAEAOBATENLCKOM NEATEIbHOCTH YHALNXCA.
Kommnekrauust: becnpoBonHoil MyabTHAaTHHK N0 OUONOrHK ¢ 6-10
BCTPOEHHBIMH JATYHKAMH!
JlaTuMK BIAXHOCTH ¢ Auamna3oHoM u3mepenus 0...100%
JaTyuk OCBELIEHHOCTH ¢ AUANA30HOM U3MEPEHUS HE Yike ueM oT O 10
180000 nk
Hartunk pH ¢ nuanasonomM nsmepennst He yxe uem ot 0 no 14 pH
Lindposas naGoparopus | JlaTunk TeMmepaTyps! ¢ AMAMa30HOM H3MepPEHNsT He yxe ueM oT -20 1o
1. no duonoruu +140C 1 wr. 1 wr.
(yuenuueckas) JaTuuK 31eKTPONPOBOAUMOCTH ¢ JUAMA30HAMU H3MEPEHHU He yiKe ueM oT 0

10 200 MxCwm; ot 0 no 2000 mxCwm; ot 0 go 20000 mxCwm

JaTurk TeMIepaTypel OKPYXKaloLIe Cpelibl ¢ MHAaNa30HOM H3MepPEeHNs He
yae uem ot -20 go +40

Akceccyapbl:

Kabens USB coennHUTETbHBIH

3apsanHoe ycTpoiicTeo ¢ kadenem miniUSB

USB Apantep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOACTBO M0 3kcnuyaTanuu uugposoi nadoparopun




HanvieHosaune
000py.10BAHNEA

Kparkne npuvepHsie TeXxHHYeCKHE XAPAKTePHCTHRH

Koumuecrro e, uuun s
HPOPHILHOIO
KOMILIEKTA
(oGmeodpasosarenHbie
OPIaAHH3ANMH, HE
RIS IHECH
MILIDROMILIEK THBIM),
€. H3M.

Kosmuecrro e uunn s
HPOPHILHOIO
KOMILIERTA
(MANIOROMILIEKTHBIE
odimeodpasorarelibHbIe
OPraHM3AIHHK), €1, HIW,

LiudpoBas Buneokamepa ¢ METAJNTMUECKHM IITATHBOM, paspelleHne He
medee 0,3 Mnukc

[Iporpammuoe odecrnedeHune

MeToanyeckne pekoMeHIaunn He menee 30 pabot

YnakxoBka

Hanuyne pycckossblMHOro caiTa NoAAEPIKKY, HATMYUE BUNEOPONUKOB.

Lindposas naGoparopus
no XUMHM {yueHU4eCcKas )

OlecneunBaeT BbIMOIHEHNE 1a00PATOPHBIX PAbOT MO XUMUKM HA YPOKAX B
OCHOBHOI LIKOJIE W MPOSKTHO-UCCIEN0BATENbCKON NeATENIbHOCTU YHAIUXCA.
Komniexkrauys:

BecnipoBOIHON MYIBETHAATIHK MO XUMHH C 4-MSI BCTPOSHHBIMH JaTYHKAMH:
Hatuuk pH ¢ nuanasonom usmeperus He yke yem ot O go 14 pH

JlaTunK BBICOKOH TeMIIEpaTyphl (TEPMOTIAPHBIiT) C AHATIA30HOM N3MEpPEHNS
He yxke yeM oT -100 o +900C

JlaTuuK 31eKTPONPOBOAUMOCTH C JNUAMA30OHAMU U3MEPEHHUS He yiKe uem oT 0
10 200 mxCwm; ot O o 2000 mxCwm; oT O 10 20000 mxCm

JlaTunK TeMrepaTyps! MIATHHOBLIH ¢ MHATIA30HOM H3MEPEHUS He yike ueM
ot -30 no +120C

OtaenbHble JaTHUKK:

JlaTuuK ONTHYECKOM NIOTHOCTH 525 HM

AKkceccyapsl

Kabene USB coeanHNTENbHBIH

3apsanoe ycrpolicTso ¢ kadenem miniUSB

USB Apantep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOACTBO MO SKCTITYaTallny uHppoBoil mabopaTopnn

Habop nadopaTopHOIt 0CHaCTKH

IIporpammuoe odecrneueHne

Meroaudeckue pekomenaauum He menee 40 pador

Hanmune pycCcKOS3BIMHOTO CaiiTa TOaIepKKH

1 wr.

1 wr.




HanvieHosaune
000py.10BAHNEA

Kparkne npuvepHsie TeXxHHYeCKHE XAPAKTePHCTHRH

Koumuecrro e, uuun s
HPOPHILHOIO
KOMILIEKTA
(oGmeodpasosarenHbie
OPIaAHH3ANMH, HE
RIS IHECH
MILIDROMILIEK THBIM),
€. H3M.

Kosmuecrro e uunn s
HPOPHILHOIO
KOMILIERTA
(MANIOROMILIEKTHBIE
odimeodpasorarelibHbIe
OPraHM3AIHHK), €1, HIW,

Hannune BUOEOPOITHKOB,

Lindposas naGoparopus
no ¢pusuxe
(yueHu4eckas)

OGecreunBaeT BHITOTHEHNE SKCIIEPUMEHTOB MO TeMaM Kypca Qu3nky,
Komnnexrauusi:

BecnpoBoaHON MyneTUAATYUK 00 PU3NKE € 6-10 BCTPOSHHbIMU JATYUKAMU:
LiudpoBoit naTyuk TeMnepaTyphl ¢ ANaNa30HOM N3MEPEHHS He YiKe YeM OT -
20 no 120C

[Mudpooii natyux adCONOTHOrO AABACHUS C UAMASOHOM U3MEPEHUSI HE
yxe uem ot 0 go 500 klla

JlaTYnK MarHUTHOTO MMOJIS C ANATIa30HOM M3MepeHNst He yxe yeM oT -80 1o
80 MThn

JaTuuk HanpsDKeHUA ¢ AMAana30HaMU U3MEPEHUs He yike ueM oT -2 10 +2B
oT -5 1o +5B; or -10 go +10B; oT-15 no +15B

Jatunk TOoka He yxke ueM oT -1 g0 +1A

JlaTuuk akcenepoMeTp ¢ NOKa3aTesIMK HE MeHee ueM: +2 g, +4 g, +8 g
OTtaenbHble YCTPONCTBA!

USB ocummniorpad He MeHee 2 kaHana, +/-100B

Akceccyapsl

Kabens USB coeauHUTENbHDbIA

3apsinnoe ycrpoiicteo ¢ kadenem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KoHCTpykTOp mIIst TPOBEAEHNS SKCTIEPUMEHTOB

KpaTtkoe pykoBOACTBO Mo 3KCIIyaTaluu uudposoii tadopaTopun
IIporpammuoe odecrneueHne

MeTtoanueckne pekomeHIanum (40 pador)

Hannune pyccKkOsS3BIMHOTO CaiiTa oaIep KN

Hanuune Buneoponuxkos.

1 wr.

1 wr.

Iudposas nadoparopus
1o QU3IKONOruK

Ofecneuupaer npoBeAeHUE UCCISA0BAHUA N0 PYHKUHOHUPOBAHUIO
yenopedeckoro opraiuima. Kommnexkrauua: becnposoagHOR MyIbTUAATUUK




HanvieHosaune
000py.10BAHNEA

Kparkne npuvepHsie TeXxHHYeCKHE XAPAKTePHCTHRH

Koumuecrro e, uuun s
HPOPHILHOIO
KOMILIEKTA
(oGmeodpasosarenHbie
OPIaAHH3ANMH, HE
RIS IHECH
MILIDROMILIEK THBIM),

Kosmuecrro e uunn s
HPOPHILHOIO
KOMILIERTA
(MANIOROMILIEKTHBIE
odimeodpasorarelibHbIe
OPraHM3AIHHK), €1, HIW,

CO. H3M.
(mpodunbHEI ypoBeHb) | MO PHU3NCIOTHH C 5-10 BCTPOEHHBIMH JaTuHKaMy: JlaTunk apTepruaibHOTO
nasnedus (0...250 mm pr. cT.)
JlaTuuk nysibca ¢ AMAnasoHOM U3MepeHua He yake gem ot 30 xo 200 ya/muu
JaTunk TeMrepatypsl TeJla ¢ AHana3oHoM H3MEPEHNS He yKe UeM OT +25 10
+40C
JlaTyuK 4acTOTbL ABIXAHUA C AUATIA30HOM U3MEPEHUs HE yrke uem oT O no
100 umMknoB/MuH
Hatunk ycxopeHns ¢ mokasarensamu £2 g; +4 g £8 ¢
OtmenbHBIE yCTPOHCTBA:
Haruuk KT ¢ nnanazoHom u3mepenus He yrxe yem ot -300 no +300 mB)
Hatruuk pH ¢ nuanasonom n3mepenus He yxe uem ot 0 no 14 pH
JlaTunk cuoMep ¢ AnarnazoHOM U3MepeHns He yxke deM oT -40 10 40 H
JlaTunK OCBEIEHHOCTH ¢ ANATIa30HOM H3MepeHus He yxe ueM oT O o
180000 nk
Akceccyapbl:
Kabens USB coexnHUTENbHBIH
3apsinHoe ycTpodicTso ¢ kabenem miniUSB
USB Apantep Bluetooth 4.1 Low Energy
KonetpykTop nnst npoBeeHUst SKCNEPUMEHTOB
KpaTkoe pykoBOACTBO MO sKCTITyaTallny undpoBoit madopatopun
[TporpammHoe obecrieueHne
Meroaudeckue pekomenaanum He menee 20 pador
Hanuuue pycckosi3bHHOrO cailTa noaaepykku
Hannune BUOEOPOIHKOB,
ObecreunBaet nposeneHne yueOHOTO SKOJIOTHYECKOTO MOHUTOPHHTA
5 Iudposas naboparopus | HHCTPYMEHTATbHbIMEU MeTOAaMu. Habop npumensercs npu usy4eHnun | e | e

0 3KOJIOrHn

IKONOInHu, 6}10.I]01"}1[/1, XHMMWHU, FCOPp&(’pHH H NPUPCACBENCHMS, A TAKIKE AJ1A

HHANBHIYAJbHBIX HCCJICTOBAHWS H Tlp()eKTHOﬁ ACATCIIBHOCTH IKOJIBHUKOB,




HanvieHosaune
000py.10BAHNEA

Kparkne npuvepHsie TeXxHHYeCKHE XAPAKTePHCTHRH

Koumuecrro e, uuun s
HPOPHILHOIO
KOMILIEKTA
(oGmeodpasosarenHbie
OPIaAHH3ANMH, HE
RIS IHECH
MILIDROMILIEK THBIM),
€. H3M.

Kosmuecrro e uunn s
HPOPHILHOIO
KOMILIERTA
(MANIOROMILIEKTHBIE
odimeodpasorarelibHbIe
OPraHM3AIHHK), €1, HIW,

Kommektauns: becrpoBonHOH My TBTHAATYHK TI0 SKOJIOTHIECKOMY
MOHUTOPUHLY C 8-10 BCTPOEHHBIMU JATUHKAMU:

JlaT4uK HUTPAT-UOHOB

JaTtunk XJIOpUI-HOHOB

Hatunk pH ¢ nuanasonomM namepennst e yxe uem ot 0 no 14 pH

JlaTuuk BnaXxHOCTH ¢ quanazonom usmepenus 0... 100%

JlaTyuK OCBELEHHOCTH C AUANA30HOM U3MEPEHUs HE yrke uem oT O no
180000 nx

JlaTunk TeMrepaTypsl ¢ IMana3oHOM H3MepeHNs He yike uem oT -20 1o
+140C

JaTuuk 31eKTPOMPOBOAUMOCTH C ANAMA30HAMU U3MEPEHUS He yiKe yem oT 0
10 200 mxCwm; ot 0 no 2000 mxCwm; ot 0 go 20000 MrCwm

JlaTunk TeMrepaTypel OKpyskarommeit cpensl ¢ AHana3oHOM U3MEPEHHUs He
yae uem ot -20 go +50C

OtaenbHble JATHHUKY:

Jatunk 3ByKa ¢ GyHKIHUEH HHTErPUPOBAHUS C MHATIA30HOM M3MEepeHNs
yacTOT He MeHee dyeM oT SO 'y mo 8 I

JarTuuk Bna)kHOCTU NOYBE] C AUANIA30HOM U3MEPeHUs He yiKke ueM oT O 1o
50%

JaTunk KHcropoa ¢ nuanasoHoM n3mMepennst ot 0 1o 100%

JlaTunk ONTHYECKOH TNIOTHOCTH 525 HM

JaTuuk onTudeckoi niotHocTH 470 HM

JlaTuuk TypOMAUMETp C 1MANa30OHOM H3MEpEeHUst He yike yem oT O xo 200
NTU

JlaTunk OKHCH yIIIepoaa ¢ IUarna3oOHoM U3MepeHns He yxke yem o1 0 go 1000
ppm

Akceccyapbl:

Kabens USB coemnHnTenbHbIH (2 wT.)




HanmenoBaune
000py/10BaHMs

Kparkne npuMepHbie TEXHHYECKHE XapaKTePHCTHRH

Kosm4ecrBo exumHm 1ist
PO ILHOTO
KOMILIEKTA
(odmeodpasoBare/ibHbIE
OPraHu3anmum, He
SIBJISTIOIUHECST
MAJTOKOMILIEKTHBIM),
€/l M3M.

KoJmuecTBo eyumi st
NpoPHILHOIO
KOMILICKTA
(MAJIOROMILICKTHBIE
o0meodpasoBare/ibHbIC
OPraHu3aImm), 1. H3M.

3apsimHOe ycTpoiicTBo ¢ kabenem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

CreprkeHb 1Jis 3aKPEIUICHHSI JATYHKOB B LITATHBE

KpaTtkoe pykOBOACTBO MO 3KCIuTyaTauuy uuppoBoii 1adoparopuu
[Tporpammuoe obecrnieueHne

Metoauueckue pekomenaanuu He meree 20 pabor

VYnakoBka

Hanunune pycCKOsI3bIMHOrO CaiiTa NojAepsKKH, HAJTHUHe BUACOPOTHKOB.

Muxkpockon unppoBoii

Tun mukpockona: Guonorndeckmii

Hacaznika MUKpOCKOMAa: MOHOKYJISIpHAast
Hasnauenue: nabopaTopHbiii

Merton MccnenoBaHus: CBETIIOE TOJIe
Marepuan ONTHKH: ONTHYECKOE CTEKJIO
VYBenuueHue MUKpockona, kpat: 64 — 1280
Oxkyasipel: WEF16x

OObekTuBbL: 4%, 10X, 40xs (moxnpyKUHEHHBbI)
PeBonbBepHas ronoBka: Ha 3 0ObeKTHBa

Tumn noACBeTKU: 3epKajio WK CBETOAUOM
PacnonoseHue noACBETKH: BEPXHSS U HUIKHSIS
Marepuan kopryca: MeTaul

ITpenmerHslii cTonuk, MM: 90

Hctounuk nutanus: 220 B/50 T'u

Yucno meranukceneit: 1

1 .

1 .

Habop OI'2 no xumuu

B Habop BxoasT Bechl jabopaTopHble 3jiekTpoHHbIe 200 I, CiupTOBKa
naboparopHasi, BOpOHKa KOHMYECKasi, Majoyka CTeKIssHHast, npodupka I[1X-
14 (10 wryk), crakaH BeICOKUI ¢ HOcukoM BH-50 ¢ meTkoii (2 mtykn),
LWIMHAP U3MepUTeNbHbIi 2-50-2 (CTEeKJISIHHBIN, C MPUTEPTON KPbILIKOIA),
wtaTuB Ui npobupok Ha 10 rué3n, 3akuM NpOOUPOUHBI, IIMATe ] b-

l .

| wT.




HanmenoBaune
000py/10BaHMs

K[)ZlTl‘\'l‘le NPHUMEPHBIC TEXHMYECCKHE XAPARTEPHCTHRH

Kosm4ecrBo exumHm 1ist
PO ILHOTO
KOMILIEKTA
(odmeodpasoBare/ibHbIE
OPraHu3anmum, He
SIBJISTIOIHECST
MAJTOKOMILIEKTHBIM),
€/l M3M.

Kosm4ecTBo e xtnmHmi st
NpoPHILHOIO
KOMILIEKTA
(MAJIOKOMILTIEKTHBIE
o0meodpasoBare/ibHbIC
OPraHM3aIMm), e/l H3M.

noxeuka (3 wryku), Habop GIaKkoOHOB JUIst XpaHEHHs paCTBOPOB U
peakTuBOB (00beM ¢rakona 100 mi - 5 KOMIIEKTOB 1O 6 WTYK, 00beM
¢dnaxona 30 mia - 10 KOMIIEKTOB MO 6 IWITYK), LMAUHAP U3MEPUTENbHBIH C
HocukoM 1-500 (2 wrtyku), crakan Bbicokuit SO0 ma (3 mtyku), Habop
epLIeii U1 MBIThS TOCYAbI (€pL ISt MbIThs MPOOMPOK - 3 IITYKH, €pLI JJIs
MbITbsI KOJIO - 3 wTyku), xanart Oenbiit X/0 (2 WwTyku), nepyaTku pe3HHOBbIE
XUMHUYECKHEe CTOMKHUE (2 WTYKH), OYKU 3aLUTHBIE, PUILTPbI OyMarkHbIe
(100 wtyk), roprouee st cnuptoBok (0,33 ).

B coctaB Habop BXOJSAT peakTHBBI: AJIFOMUHUIL, JKeNe30, COJIsHash KUCIIOTa,
MeTuIopanik, peHonpraient, aMMHaK, MePOKCHT BOAOPOJA, HUTPAT
cepeOpa u apyrue; B o0LIeH CIOKHOCTH - 44 pa3IuYHbIX BELECTB,
HCIIOJIb3YEMBIX ISl COCTaBJIEHUS] KOMIUIEKTOB PEAKTHUBOB IPH MPOBEACHUHN
9K3aMEHAI[MOHHBIX YKCIIEPUMEHTOB 10 KYPCY MIKOJIbHOI XHMHH.

YuebHas naboparopus
M0 HEHPOTEXHOJIOTUH

B cocras BXxomsT:

Cencop Tun 1 He menee | wT., oOecrneynBaeT BO3MOKHOCTb PErUCTpaLiu
CHTHAJIa HNIEKTPUYECKOH aKTUBHOCTH MbIHIL (3s1eKTpoMuorpammsl, IMI).
Perucrparyst 10/KHA OCYLIECTBISETCS HEMHBA3UBHO, CYXHUMHU JJIEKTPOAMH.
B03MOKHOCTBIO KperJieHHsl K PyKe YeIOBeKa, YTO JA0JKHO AaBaTh
BO3MOKHOCTb PErHCTPUPOBATH HNIEKTPUUECKYHO aKTHBHOCTH MBbILLILbI B
obnactu, Hax KOTOPOH pacronaraercst kperuienue. [Ipu HanpsbkeHUn
MBILILBI JOJKHA ObITh 00ecrnedeHa BO3SMOKHOCTh HaO IO IeHUS TyYHOCTH
curtana (t.e. npucyrcreue IMI), npu paccinabliieHun MbILILbI - €€
OTCYTCTBHE.

Cencop Tun 2 ne menee | wt., obecrneunBaeT BO3MOKHOCTb PErHCTPALIMH
curnana goromnerusmorpammsl (PI1IN) ontuyeckum nyrem, 3a cuer
M3MEHEHHUS OTPAKEHHOI'0 OT KPOBEHOCHBIX COCY/I0B CBETA, 00BEM KOTOPBIX
M3MEHSIeTCsl MO/l BO3/IeiCTBUEM IMyJIbCOBOI BOJIHbI. CeHCop J10JKeH ObITh
obecrnieueH BO3MOKHOCTBIO KPErIeHHs! K MOAYLIEYKe MaJiblia YeJIOBeKa.

| wT.

| T,




HanvieHosaune
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Kparkne npuvepHsie TeXxHHYeCKHE XAPAKTePHCTHRH

Koumuecrro e, uuun s
HPOPHILHOIO
KOMILIEKTA
(oGmeodpasosarenHbie
OPIaAHH3ANMH, HE
RIS IHECH
MILIDROMILIEK THBIM),
€. H3M.

Kosmuecrro e uunn s
HPOPHILHOIO
KOMILIERTA
(MANIOROMILIEKTHBIE
odimeodpasorarelibHbIe
OPraHM3AIHHK), €1, HIW,

Cencop Tun 3 He Meree | 1wT., 0OecmednBaET BO3ZMOXKHOCTE, PETHCTPALIHN
curHana anexrpoxkapauorpammbl (OKI') He nHBA3UBHBIM COCOOOM,;
peructpauuu L, Il u Il oTeeaenuil;, mogKIOUEHUA INEKTPOAOB K CEHCOPY C
MOMOIIBIO COSNMHUTENBHBIX MPOBOAOB, 000pynoBaHHbIX TouchProof
pazbeMaMH.

Cencop Tum 4 He menee 1 wit. 0decneuMBaeT BOSMOKHOCTD. PECUCTPALIUU
CUrHana KOyKHO-ranbBaHudeckon peaxuuu (KI'P), perucrpanus koTroporo
OCYWIECTBIIAETCS Ha TIOCTOSTHHOM TOKE; TIOAK/TIOUEHNS K TEJTY YelloBeKa ¢
MOMOIIBI0 CYXHX 3JIEKTPONOB, MOAKIFOUEHHE KOTOPBIX K CEHCOPY
oCyLecTBaAeTCs ¢ momolbio TouchProof passemos.

Cencop Tum 5 He menee 1 wit., odecrneduBaeT BO3MOKHOCTD. PErMCTPallii
CHTHAJIA 3JIEKTPHYIECKOH aKTHBHOCTH Mo3Ta (I317) ¢ TTOMOLIBIO CYXUX
HEMHBA3WBHBIX 3JIEKTPONIOB, PETHCTPALIHH 3EKTPHUECKOH aKTHBHOCTH
pasHbIX AONEH MO3ra; NOAKIIOUEHUS 3NEKTPOJOB K CEHCOPY C [MOMOLLBIO
COSNMHUTENBHBIX NPOBOAOB, 000pyaoBannblx TouchProof paswemamu;
3aKpeTuUIeHus 3JIeKTPONOB Ha TTIOBEPXHOCTH TOJIOBHI.

Cencop Tum 6 He Meree | 1wT., 0OeCMeYHBAET BO3ZMOXKHOCTE, PETHCTPaLIN
curtana konedauus rpyaHon knetku (CeHcop abIxaHus), onpeneaeHus
YACTOThI JbIXAHMSL.

YerpoticTBo aist ¢Oopa TaHHBIX OT CEHCOPOB M TIepenayy Ha MepCOHaTbHBIH
KOMTIBIOTEP 00eCcTednBaeT BO3MOKHOCTE cOOpa JaHHBIX OT MOIKITFOUEHHBIX
K HEMY CEHCOPOB U OTNPaBKy nmonyueHHplx Aanubix Ha ITK. [Tonknrouenue
uentpansHoro moay.s K IIK ¢ nomouisro USB-kadens. LlenTpanbbiit
MONYJIb UMEET He MeHee | 1IT,. raJIbBaHNUIECKYO H30iALi OT TK.
LleHTpasbHEBIi MOAYTL 00ECTIEUNBAET BO3MOKHOCTE ONHOBPEMEHHOTO
DOAKJIOUEHHA BI10Th A0 4 ceHcopos. Kaxapiii u3 Bxoaos Ilentpanbuoro
MOAYJ1s UMEET rabBaHUHYECKYI0 u3omauuto (odecneueHue Me)KKaHa l1bHOM
rajgbBaHNUeckol uzonsauun). [Togkiouenne ceHcopos k LieHTpanbHOMY




HanvieHosaune
000py.10BAHNEA

Kparkne npuvepHsie TeXxHHYeCKHE XAPAKTePHCTHRH

Koumuecrro e, uuun s
HPOPHILHOIO
KOMILIEKTA
(oGmeodpasosarenHbie
OPIaAHH3ANMH, HE
RIS IHECH
MILIDROMILIEK THBIM),
€. H3M.

Kosmuecrro e uunn s
HPOPHILHOIO
KOMILIERTA
(MANIOROMILIEKTHBIE
odimeodpasorarelibHbIe
OPraHM3AIHHK), €1, HIW,

MOOVJIEO OCYIIECTBJISIETCS C MOMOIIBIO CIIEIHATN3HPOBAHHBIX PA3HEMOB
tuna LEMO, ofecneuunparoiiux npaBuibHOCTb NOAKAKUEHUS Pa3beMa U
CHMZKAIOMIUX PUCK CIY4aHOIO KaCaHWs Pa3beMOB TOKONPOBOIMLINX
vyacTel, a Takke 00eCMeuHBAIOINX 3aLIUTY OT HECAHKLIHOHNPOBAHHOTO
MOAKITFOUEHHS K TTIPOHU3BOJIBHBIM YCTPOHCTBAM,

Mogynb «KHomnka» He meHee | wT., odecneunBaeT BO3MOKHOCTb. PA3METKU
PEerucTPUPYEMbIX CUIHAN0B U OTMEUATh HE MEHEE 3-X Pa3IMYHbIX KAaTErOpuu
COCTOSTHUM,

YCTpoitcTBO, BXOAAMEE B COCTaB JIabopaToOphH, OIKHO 00ecneunBaTh
BO3MOIKHOCTb PECUCTPALIMU APTEPHUATBHOIO JABAECHUN.

IIporpammuoe obecnedenne (nanee - [10). HonxkHo odecneuunsars
BU3YAITU3ALINIO W 00padOTKY PErHCTPHPYEMBIX CHTHAJIOB,

["maBHOE OKHO MPOTPaMMBI IOJKHO COCTOSITh U3 BKIIIOK, KAXIas 13
KOTOPbIX COAEPKUT HAOOP rpapuKoB, HEOOXOAUMBIX 115 OTOOPasKEeHHS
Tpedyemoii nHpopMaLIKUH.

Jlo/KHA UMETBCS BKJTaIKa JUTS ONHOBPEMEHHOIO MPOCMOTpPa CHTHAJIA CO
BCEX CEHCOPOB, OTHOBPEMEHHO MOAKIIIOUEHHBIX K LIeHTpambHOMY MOIYJTEO.
310 odecneunBaeT BOIMOKHOCTh MHOTOKAHANBLHOrO (nonurpaduyeckoro)
peskuma padoTel YCTPOICTRA.

Taxke TOJKHBI UMETHCS BKJTAAKH T BU3YVAITH3ALMH CHTHAJIOB OT CEHCOPOB
OMI, ©I1, KT, KI'P, D3I, ceHCOpa AbIXaHWS, KHOIKH, a TAKXKe
[IPOU3BOAHBIX MPAPUKOB, HA KOTOPbIX BU3YATU3UPYIOTCA cneuuduyHbie nns
TOT'O WM HHOTO CUCHANA BEJTUYMHDL.

10 nomxHO naBaTe BO3MOXKHOCTE BU3YAIU3ALMN 1 00paboTky
PETHCTPUPYEMBIX CUTHAJIOB, @ TMEHHO!

- OMI'": Busyanu3anus CUrsana, CrueKTp CUrHana, aMIIMTY HbINH TPUTTEP

- @I Bu3yanu3anus CUrHaNA, CIEKTPA CUIHANA, TAXOrPaMMbl, TPadhukK
myJIbca
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Kparkne npuvepHsie TeXxHHYeCKHE XAPAKTePHCTHRH

Koumuecrro e, uuun s
HPOPHILHOIO
KOMILIEKTA
(oGmeodpasosarenHbie
OPIaAHH3ANMH, HE
RIS IHECH
MILIDROMILIEK THBIM),
€. H3M.

Kosmuecrro e uunn s
HPOPHILHOIO
KOMILIERTA
(MANIOROMILIEKTHBIE
odimeodpasorarelibHbIe
OPraHM3AIHHK), €1, HIW,

- OKT": Bu3yanusauus CUTHaNa, TaXOorpaMMel, Tpadyk myiasca

- KI'P: Busyanusaumst cursana

- 93T BU3yanusalusa CUrHANA, CNIEKTP CUrHAA, aMILIMTYAA anbda-purma,
aMIuInTyaa 0eTa-puT™Ma.

- CeHcop abIXaHWs, BU3yaJIM3aLMs CUTHAJIA,

- Knonka: Bu3syanusaums CUrHana pa3sMeTku

[IO non:xHo MMETb BO3MOIKHOCTE KacToMu3auuu 1 Hactpotiku [10 nna

3¢ dexTBHOTO OTOOpaKEHNS TPAPHKOB. HACTPOITKa 1IBETA, BBHIOOP
mapamMeTpoB IS aHaln3a, BEI0Op 0TOOpakaeMbIX TpapKoOB,
macwiraduposaune rpapukos. [10 101KHO UMETh BOSMOYKHOCTD 3AMUCH U
BOCTIPOU3BECHUA PECUCTPUPYEMBIX CUIHAJOB.

Bo3MOKHOCTE HACTPOIKH MapamMeTpoB PUALTPALIHH CHTHANA C MTOMOIIbIO
(GHIIETPa HIKHUX YacTOT, PUIBTPa BBICOKHMX YacTOT, MOJIOCOBOTO (QHITBTPA,
PEIKEKTOPHOro (pUnbTpa.

C uenero ynodCTBa aHAIKM3a CUCHANA, AOJDKHA UMETLCS BO3MOZKHOCTD
3arHCH PETHCTPUPYEMBIX CHTHAJIOB B (haiin, ¢ mocienyromen
BO3MOKHOCTBIO HX TOCJIENYIOLIETO BOCMpon3BeneHns B JaHHOM 10
(MMHUTHUPYSL PECUCTPALIMIO CUTHAJIA B PEIKUME PEabHOTO BPEMEHH ).

B cocrage: MeTognuecKue MaTepUabl A1 yUUTEN N O0YHAOWNXCA,
OTIHCAHWEe TIOAKIIOUEHNST CEHCOPOB J1abopaToOpHH, HHCTPYKLWH TIO
ucrons3oBanuio [10, ommcanne 1abOpaTOPHBIX M MPaKTHYECKUX padoT,
KOTOPOE B TOM 4YMCJIE COAEPIKUT NMPE3SHTALNOHHBIE MATEPUATIBL.
Vnakoska/kopodka nadoparopun q01:KHa 00ecnedruBaTh ya00HOE XPAHEHHE
U CONEPIKATh TIONCKA3KH IS PACTIONOKEHHS CEHCOPOB W YCTPOHCTB
TadopaTOpPHUN A yACOHOTO NCTONB30BAHNS TIPETIOAaBaTesIMi |

00Yy4a0 LIUMHCSL.

TexHomornueckas HallpaBJ€HHOCTH

9.

| OBpazosarenbHbilil

| PoboToTexHuueckuil HabOp NpenHa3HAYEH AJI U3YUEHUS OCHOB

1 wr.

1 wr.
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Kparkne npuvepHsie TeXxHHYeCKHE XAPAKTePHCTHRH

Koumuecrro e, uuun s
HPOPHILHOIO
KOMILIEKTA
(oGmeodpasosarenHbie
OPIaAHH3ANMH, HE
RIS IHECH
MILIDROMILIEK THBIM),
€. H3M.

Kosmuecrro e uunn s
HPOPHILHOIO
KOMILIERTA
(MANIOROMILIEKTHBIE
odimeodpasorarelibHbIe
OPraHM3AIHHK), €1, HIW,

KOHCTPYKTOP IJISt
NPAKTHKU DNOUHOrO
npOrpaMMUPOBAHUA C
KOMIUTEKTOM JATYHKOB

pobOTOTEXHNKH, AeTaNeH, Y3/I0B N MEXaHU3MOB, HEOOXOOUMBIX IS
CO3AaHUs PODOTOTEX HUHECKUX YCTPOMCTB.

Habop npeacrasnser codoii KOMIIEKT CTPYKTYPHbIX 3JI€MEHTOB,
COENVHUTENIBHBIX 3JIEMEHTOB M 3JIeKTPOTEXHUYECKNX KOMITOHEHTOB.
Habop no3sonser codnparts (M MporpaMMHpOBaTh COOMpaemMBble MOEINH), U3
3JEMEHTOB BXOJANIUX B €r0 COCTaB, MOAENU MEXaTPOHHbIX U
pODOTOTEXHMUYECKHUX YCTPOMCTB € aBTOMATU3UPOBAHHBIM YIPABIEHUEM, B
TOM YHCJIE HA KOJIECHOM XOMY, @ TaK *e KOHCTPYKLMI, OCHOBAaHHBIX Ha
UCTIONTBE30BAHUMN Tiepesay (B TOM YHNCIe YePBSIUHBIX U 3y0UaThIX), a TaK ke
PbIYAroBs.

CBETOAMOAHBIN MATPUYHBIN AUCILIEH ¢ Denoi moACBeTKON HA KOHTPO/IEPE
KonmuecTso MopToB BBONA/BBIBOA HA KOHTPOJUIEpE HE MeHee &
KonnuecTBo KkHOTIOK He MeHee 4

O0Bmee KONIMYECTBO 3NEMEHTOB. HE MeHe 520 IT., B TOM 4HCNE:

1) nporpaMMupyemblii 010K yIpaBIeHusi, KOTOPbLI MokeT padoTaTh
aBTOHOMHO U B MTOTOKOBOM PEXKNME;

2) cepBOMOTOPEI

3) AAT4MK CUAb

4) naTYUK pacCTOAHUA

5) matunk uBeTa

6) akkymynATopHas Oatapes

7) ILnacTUKOBbIE CTPYKTYPHBIE 3NEMEHTbL, BKI104as nep(opupoBaHHbie
3neMeHTbI: Danku, KyOUKM, OCH U Bajbl, COSAUHUTENbHbIE INEMEHTbL K OCAM
, LIECTEPHN, TIpeAHa3HauYeHHbIe IS CO3TaHNs YePBAUHBIX M 3y0UaThIX
nepeaay, COSNHHUTENIbHBIE U KPETeKHbIE BIIEMEHTEI;

7) IIporpammuoe odecrnedeHune, UCNOAL3YEMOE A IPOrPaMMUPOBAHUS
codupaembix pOOOTOTEXHUHECKUX MOJAEEH U YCTPOUCTB, JOCTYIIHO A5
CkauuBaHwns U3 cetn Muteprer
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Kparkne npuvepHsie TeXxHHYeCKHE XAPAKTePHCTHRH

Koumuecrro e, uuun s
HPOPHILHOIO
KOMILIEKTA
(oGmeodpasosarenHbie
OPIaAHH3ANMH, HE
RIS IHECH
MILIDROMILIEK THBIM),
€. H3M.

Kosmuecrro e uunn s
HPOPHILHOIO
KOMILIERTA
(MANIOROMILIEKTHBIE
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OPraHM3AIHHK), €1, HIW,

OO0pazoBaTenbHEIT HadOp
N0 MEXAHUKE,
MEXATPOHUKE 1
poOOTOTEXHIKE

KoMmIekT mtst u3ydeHns OCHOB 3JIEKTPOHUKH W pOOOTOTEXHUKH

Hadop nonzken ObITh OpeaHA3HAYEH 115 NPOBEACHUS YUeOHbIX 3aHATHIL 10
ANEKTPOHUKE M CXEMOTEXHUKE C LeJIbI0 U3YHeHUA Haudonee
PacTIpoCTpaHeHHOH 3IeMeHTHOH 0a3bl, MPUMEHAEMOIT ISt HHKEHEPHO-
TEXHUYECKOTO TBOPYECTBA YUAIINXCH 1 pa3pabOTKH yHeOHBIX Momeneit
podoros. Habop 1o/mkeH no3BOMATS yuanumMesa Ha NPAKTUKE OCBOUTD
OCHOBHbIE TEXHOAOTNU NPOSKTUPOBAHUA PODOTOTEXHUUECKUX KOMILIEKCOB
Ha TpHMepe yUeOHBIX Mojenelt pobOTOB, a Takke H3YIHUTh OCHOBHBIE
TEXHUYECKUE PELIEHNS B OOIACTH KHOSPHETHYECKHWX W BCTPANBAEMBIX
CUCTEM.

B cocTaB KOMIINEKTA A0MKEH BXOJUTH HADOP KOHCTPYKTUBHBIX JIEMEHTOB
st cOOPKH MakeTa MAaHUTIYJIALMOHHOTO PO00TA, KOMITUIEKT METAJUTHIECKHX

KOHCTPYKTHBHBIX 3JICMCHTOB IUTA C60pKH MakeTa MOOUIBHOTO po60Ta N T.I

B cocTaB KOMIIEKTA BXOAUT HADOP 3MEKTPOHHBIX KOMIIOHEHTOB /1714
U3YUEHUS OCHOB BJIEKTPOHUKN U CXEMOTEXHUKH, a TAKIKE KOMILIEKT
MPHUBOIOB W AaTYHKOB PA3JIMYHOTO THIA JUIS pa3padoTKH
POOOTOTEXHUUECKUX KOMITIIEKCOB,

B cocTas xOMIneKTa AOAXKHO BXOAUTD: MOTOPBL ¢ SHKOIEPOM - HE MEHEE
21T, cepBonpuBo DObLIOH - HE MeHee 41UT, CePBONPUBO Mablii - HE
MeHee 2T, NHQpaKpacHbIH JaTYNK - He MeHee 31T, YIIbTPa3BYKOBOMH
AaTUMK - He MeHee 31IT, JaTYNK TeMIepaTypel - He MeHee | 10T, naTuuK
OCBELUEHHOCTH - HE MeHee 11uT, Halop IeKTPOHHbIX KOMIIOHEHTOB
(PE3UCTOPbI, KOHACHCATOPDI, CBETOAUOAbI PA3IMHHOIO HOMUHAA),
KOMTUTeKT TMPOBOAOB s OecTiaeyHoTo TPOTOTUITNPOBAHUSA, TIJIATA
OecraeuHoOTO MPOTOTHITHPOBAHUS, AKKYMYIIATOP W 3apAAHOE YCTPOHCTBO, .
B cocras xoMmnekTa noaXKeH BXOJUTH NPOrPaMMUPYEMbI KOHTPOILIED,
nporpammupyemsiii B cpeae Arduino IDE nnim aHanoru4sbix ¢cBodoaHo
pacIpoCTpaHseMbIX cpenax pa3padoTky. [TporpaMMupyemblit KOHTpOJIIEp

1 T,
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TODKEH 00JTafnaTh MOPTAMU IUTS TIONKITIOYEHNST LIU(POBLIX W aHAJIOTOBBIX
ycrpoticts, untepdeiicamu TTL, USART, 12C, SPI, Ethernet, Bluetooth unu
WiFi.

B coctas xomMmIeKTa NOIKEeH BXOAUTH MOAYJIb TEXHHYECKOTO 3PEHHS,
MPEACTABISFOMWNET COOOH BBIYHCIUTENBHOE YCTPOHCTBO CO BCTPOSHHBIM
MUKPONPOLECCOPOM (KON-BO AAep - He MeHee 41T, 4acToTa AApa He MeHee
1.2 TTu, odvem O3V - He menee 512MO, 00bem BCTPOCHHON NamMaTU - HE
menee 8I'0), nATErpnpoBaHHOH KaMepoit (MakCHMaTbHOE pa3pelleHie
BUIIEOTIOTOKA, TepenasaeMoro no nnatepdericy USB - ve menee 2592x1944
€1.) M ONTUYECKOH cucTemoit. Moayib TEXHUUECKOrO 3PEHUA JOJDKEH
00013/1aTh COBMECTUMOCTBIO C PA3NUUHBIMYU IPOrPAMMUPYEMBIMU
KOHTpOJIIepaMy ¢ moMolnbio natepdeiicos - TTL, UART, 12C, SP1,
Ethernet. Moayie TEXHHYECKOTO 3pEHNS JOJDKEH NMETh BCTPOEHHOE
[IporpaMMHoe odecnedenue Ha OCHOBE ONepaldoOHHON cuctemsl Linux,
[O3BOMAIOLIEE OCYIIECTBAATh HACTPOUKY CUCTEMbl MALIMHHOIO O0yUEeHUS
MapaMeTpoB HEeHPOHHEIX ceTel A oOHapyxkeHHs OOBEKTOB, OTIpeIeNIeH s
WX MapaMeTpoB U naibHelell naenTudukamy.

Komnnext nonzen odecneynpsaTh BOSMOKHOCTb N3YHEHUSA OCHOB
pa3padoTKn IPOrpaMMHbIX U ANMAPATHBIX KOMIINEKCOB NHIKEHEPHbIX
cucTeM, pemenui B chepe "MHTepHeT Bewel", a Takke pelneHnii B 00nacTu
pOOOTOTEXHUKH, HCKYCCTBEHHOTO WHTEJIEKTA H MAITHHHOTO 0OVUEHMS.

Hetbipéxocesoi
yueOHbIH poloT-
MaHUTYJISITOP C
MOJY/IbHBIMU CMEHHBIMU
HacaJAKamMu

VYuedHbiil podOT-MaHUNYIATOP NPEAHASHAYEH A5 OCBOSHUA

00y4a0 LIUMHUCS OCHOB PODOTOTEXHHUKH, /15 NOATOTOBKH O0YHAKLIMXCS K
BHEIPEHUIO W MOCENYIOEeMY HCTIONb30BAHHIO POOOTOB B MPOMBIIIIEHHOM
MPON3BOMCTRE.

Konunuectso oceil podoTa MaHUNyASITOPA - 4ETHIpPE.

IlepemeleHue UHCTPYMEHTA B IPOCTPAHCTBE N0 TPEM OCAM JOMIKHO
YIIPaBIATHCS WATOBBIMH ABHTATENSIMI, HanpsbxeHne NUTaHNs WaroBbIX




HanvieHosaune
000py.10BAHNEA

Kparkne npuvepHsie TeXxHHYeCKHE XAPAKTePHCTHRH

Koumuecrro e, uuun s
HPOPHILHOIO
KOMILIEKTA
(oGmeodpasosarenHbie
OPIaAHH3ANMH, HE
RIS IHECH
MILIDROMILIEK THBIM),
€. H3M.

Kosmuecrro e uunn s
HPOPHILHOIO
KOMILIERTA
(MANIOROMILIEKTHBIE
odimeodpasorarelibHbIe
OPraHM3AIHHK), €1, HIW,

asuraresneii ve bonee 12 B.

CepponBuratens HeTBEPTOH OCH A0NKEH 00eCNeUNBATDb [OBOPOT
HHCTPYMEHTA.

YTou MoBOpOTAa MAHUTIYJIATOPA Ha OCHOBAHHM BOKPYT BEPTHKAJIBHOH OCH He
menee 180 rpagycos.

Jna onpeaeneHns NONMKEHUA MAHUIYSITOPA OIPU NOBOPOTE BOKPYT
BEPTUKAILHON OCU JOJDKEH UCNONB30BATLCS YHKOAEP.

YT0J1 MoBOpPOTA 3aIHETO TIIeda MaHHUITYJIATOpa He MeHee 90 rpanycos.

YToJ MoBOpOTA MEPeNHEro mieua MaHUTyJIaTopa He MeHee 100 rpanycos.
s onpeneneHus NOAMKEHUA 3aAHEr0 U ePEHEro 11eY MAHUNYJIATOPA
JO/DKEH HCNIONb30BATHCA TMPOCKOMN. Yo MOBOPOTA MO YETBEPTOI OCH HE
menee 180 rpagycos.

JlomxHa ObITh BO3MOXKHOCTb OCHALIEHHS CMEHHBIMH Hacaakamy (Harmpumep,
JepiKaTenb Kapanjaia und promMactepa, MpUcocKa ¢ CEPBOABUTaTENEM,
MEXAHUUYECKOE 3aXBATHOE YCTPONCTBO C CEPBOJABUIATENEM, YCTPOLUCTBO A4
Na3epHO TPABUPOBKHN WITH YCTPOHCTBO Anist 3D-nevatw).

JomxHa ObITh BO3MOXKHOCTB TIOAKJTFOYEHNS IOTIONHHUTEIBHBIX YCTPOHCTB
(Hampumep, TPaHCOOPTEPA, Pebca AN nepeMererus podoTa, myasTa
YIPABICHUA TUNA AXKOUCTHUK, KAMEPbI MALIMHHOTO 3PEHUS, ONTUYECKOrO
AaTuMka, MOMyJist OeCpOBONHOTO ACCTYTIA.

PolSoT-mannmynaTop nomskeH odecreunBaTh epeMelleHne Haca Ik B
[POCTPAHCTBE, AKTUBALMIO HACAAKH, BO3SMOYKHOCTb NONYYEHHs CUTHAA0B OT
KaMepbl ¥ JATHUKOB, BO3MOYKHOCTb YNIPABAECHHUS NONONHHUTENbHbIMU
YCTPOUCTBAMH.,

MaTtepuan kopriyca — amomMuHui, [nametp paboueii 30Hbr (0e3 yueta
HABECHOrO HHCTPYMEHTA U 4€TBePTOi ocu) He meHee 320 mm. Murtepdeiic
noakaroyeHus — USB.

JloIKeH HMETH BO3MOXHOCTb aBTOHOMHOM PabOTHI M BHEIITHETO




Komuecrso e muni s

HPoPH.ILHOIO Koimuecrso euunn s
KOMILIERTA HPOPH.ILHOIO
Hanvienoranue (oGmeodpasosarenHbie KOMILIEKTA
Ne Kparkne npuvepHsie TeXxHHYeCKHE XAPAKTePHCTHRH
000pPYAOBAHNH OPIraHH3AINHH, HE (MANIOROMILIEKTHBIE
HARISIHECH ofmeobpalorarelibHbIe
ML IOROMILIEKTHLIM), OPraHM3AIHHK), €1, HIW,
CO. H3M.
yIpaBIeHus.
Ynpasasironiuii KOHTPOAIEP A0KeH ObiTh COBMECTUM CO cpeaoit Arduino.
Vnpapnsiromuii KOHTPOIEP COBMECTUM CO CPEAOH NPOrpaMMUPOBAHUS
Scratch, n si3b1KOM MporpaMMupoBanns C.
JlomxkeH o0ecnednBaThb MOBOPOT TIO MEPBLIM TPEM OCAM B 3aJaHHBIA YTOJI 1
HA 33JaHHbII YrO/, NOBOPOT MO YETBEPTON OCH HA 33JaHHBIA YOI,
JBUKEHUE B KOOPAUHATLL X, Y, Z, nepeMelleHue Ha 3a1aHHOE PACCTOAHUE
no koopanHaTaM X, Y, Z, nepeaauy JaHHBIX O TEKYIIeM [TOJIOKEHWH YTIJIOB,
nepenavy JaHHBIX O TEKYIIHX KOOPANHATAX HHCTPYMEHTA,
Jonzen noanep:KuBaTh NepPeMeLeHUE B JEKAPTOBbIX KOOPAUHATAX W YIrnax
MOBOPOTA OCEI, € 33JaHHOH CKOPOCTBEO U YCKOPEHUEM.
Twre! nepeMeieHnit B IeKapTOBLIX KOOPANHATAX . ABHKEHHE TIO
TPaeKTOPWH, ABWKEHNE O TIPAMOI MEXITY ABYMS TOUKaMH,
[NePENPLITHBAHUE U3 TOYKH U TOYKY (nepeHoc oObekTa).
OO0pasoBaTenpHblil KOMILIEKT AOMKEH ObITh [PEIHASHAYEH /151 U3YHESHU
pOOOTOTEXHUYECKUX TEXHOJIOTHIA, OCHOB WH(POPMALIMOHHBIX TEXHOJIOTHH 1
TEXHOJIOTHIT TPOMBILIJIEHHOH aBTOMAaTH3aLUN, & TaKKe TeXHOIOTHH
. OPOTOTUIIUPOBAHUA U AUTUBHOIO MPOU3BOACTBA.
OO0pazoBaTenbHEIT Hadop P P p
B cocras xoMmnexkTa nOAXKHO BXOAUTD:
IUTA U3YHUeHUS . . . .
1) MeTentekTyambHEIi CepBOMOIYITb C MHTETPHPOBAHHOH CHCTEMOI
MHOTOKOMIOHEHTHbIX TIpaBJIeHHs, TIO3BOJISIIOEH 0OBENHHATE CEPBOMOIYIIH APYT C IPYTOM IO
12. Po0OTOTEXHUYECKHX Yp ’ o P , Y Py by | wr. 1 wr.
CHCTEM nocnaenoBaTensHoMy uuTepdeiicy - He meree O1UT;
2) PoboToTexHU4eCKHil KOHTPOIEP MOAY/IbHOIO TUIIA, MPEICTABISIONINH
MaHWITYJISITHOHHBIX o . . ., o
poBoTOB coOO0I OTHOTUTATHEIH MUKPOKOMITHIOTEP ¢ OMIePallmOHHON cucTeMolt Linux,

00BeNHHEHHBIH ¢ TEPH(EPHITHBIM KOHTPOIIISPOM C TIOMOIIBIO TIATHI
pacuiuperua. PoOOTOTEXHNYECKUH KOHTPOMIEP NOAKEH YAOBIETBOPATH
TEXHUYECKUM XaPAKTEPUCTUKAM: KOJI-BO A0EP BCTPOSHHOIO
MHUKPOKOMITBIOTEPA - HEe MeHee 4, TaKTOBasA 4acToTa siipa - He MeHee |,2
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I'Tu, odvem O3V - He menee 512 MO, Hanuune nurepdeiicos - SPI, 12C,
128, TTL, UART, PWM, uudpoBbie 4 aHANOTOBbIE MOPTbI 15
MOJKIFOUEHHS BHELIHUX YCTPOHUCTB, a Taxke WiFi unu Bluetooth nnst
KOMMYHHKALIHK CO BHEITHUMHU ycTpoiicTtBaMi, PoboToTexHnueckui
KOHTPOJUIEP TOJKEH 00eCTIeUNBaTh BO3MOXKHOCTh MPOrPaMMHPOBAHHS C
nOMOlLbI0 cpeacts si3bikos C/C++, Python u coboaro pacopocTpansemoit
cpenbt Arduino IDE, a Taxke ynpaBaeHust MOASNAMH PODOTOTEX HUHECKUX
CHCTEM ¢ MOMOMmEBIO cpeael ROS.

3) BrraucnuTenbHbIH MOIYITb CO BCTPOSHHBIM MHKPOKOHTPOUTEPOM - He
meHee 1mT. Beruycnurenbublii MOayIb A0MKeH 001a4aTh BCTPOSHHBIMU
uMppoBpIMU MOPTAMU - HE MeHee 121UT U AHANOrOBBIMU IOPTAMU- HE MEHEe
12T, BerayucauTenbHbI MOAYITh OIKEH 00JanaTh BCTPOSHHBIM MOIYJIEM
GecripoBonHoit csizu THA Bluetooth 1 WiFi anst cozmaums anmapaTHO-
[OPOrPAMMHbBIX PelIeHUI U "yMHbIX/CMAPT"-yCTPONHCTB AJ1a Pa3padoTKu
pewrennii "MHTepHeT Bemeit".

BuraucmTensHbH MOAYITL JOMKEH 00NanaThs COBMECTUMOCTHIO ©
nepugepUHHEIMHU TIIATAMH IS TOAKIIFOYeHNs K ceTh Ethernet
MOAKJIOUEHUA BHEUIHENH CUIIOBOH HATPY3KU.

4) Moayb TEXHHUUECKOrO 3PEHUsL, MPEACTABAAKOMMUA cODON yCTPONUCTBO Ha
0a3e BBIYUCIIHTENIBEHOTO MUKPOKOHTPOJUIEPa W HHTETPHPOBAHHOM KaMephl,
obecneunBaroiee pacTio3HaBaHNe MPOCTeHINNX H300pakeHnH Ha MOy JIE 3a
cueT cOOCTBEHHbBIX BbIUNCIUTENbHbIX BO3MOIKHOCTEMH - HE Menee 11T,
Moayib TEXHUYECKOTO 3PEHUS JODKEH 0DeCnednBaTh BO3MOKHOCTD
OCYWIECTBIIATE HACTPOHKY 3KCcIo3uLmn, bamanca 6enoro, HSV
COCTABJISFOIINX, UTOLIANH OOHAPYKMBAaEeMOI 001acTH N300paKeHs,
OKPYII0CTH OOHAPYKHBAEMO 00MaCTH U30DPaKEHHUSA, NONOIKEHHE
o0Hapy)KUBAEMbIX 00JIACTEl OTHOCUTENLHO APYL APYTa

MOIyJTb TEXHHYECKOTO 3PEHNS JOJKEH NMETh BCTPOEHHBIE HHTEp(eiich! -
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SPI, UART, 12C unu TTL nns KOMMYyHMKALIAH APYT C APYTOM WITH
BHELIHUMU YCTPOUCTBAMM.

5) KoMIIeKT KOHCTPYKTUBHBIX 3/1€MEHTOB M3 METALA A COOPKM MOAEIH
MaHWTTYJIATOPOB - He MeHee |1uT;

6) KoMmiekT syieMeHTOB mtst cOOpKH BaKYYMHOTO 3aXBaTa - He MeHee 1T,
O0pa3oBaTenbHbIA POOOTOTEXHUYECKUH KOMILIEKT AOJDKEH COAEPIKATh
HaOop OudNUOTEK TPEXMEPHBIX MOJAENEH A5 IPOTOTHIIMPOBAHUS MOAENEH
MOOHJIBHBIX M MAHUTTYJIALIHOHHBIX pOOOTOB pa3iMyHOro Tuma. B cocras
KOMITEKTa JOJKHBI BXOIUTH MHCTPYKLINH W METOONUYECKHE YKa3aHHus 1o
paspadoTke TPeXMEPHbIX MOAEIeH MOOUIBbHBIX POOOTOB,
MAHHNYJALUOHHbIX PODOTOB C PA3NUUHBIMU TUIIAMHU KUHEMATUKH (Yrnosas
KWHEMATHKa, MIOCKO-TIapalutelbHast KHHEMATHKA, NebTa-KIHHEMaTHKa,
SCARA wmm prigaskHas knHeMaTHka, miatrdgopma Ctioapta v T.1).
O0pasoBaTenbHblil POOOTOTEXHUYECKUH KOMIUIEKT AOIKEH COAEPKATD
MHCTPYKLMKN N0 NPOSKTUPOBAHUIO PODOTOB, HHCTPYKLIMN U METOUKU
OCYIIECTBJIEHHs HHKEHEPHBIX PACUeTOB TIPH MPOEKTHPOBAHHUH (pacyeTh
HAaTPY3KH U MOMEHTOB, PacyeT MOLIHOCTH TTPUBOIOB, pacueT MmapaMeTpoB
KMHEMATUKU U T.I1.), MHCTPYKLKU N0 Pa3padoTKe CUCTEM YNPABACHUS U
[IPOTrPAMMHOTO ODECIeUEHUS A5 YIPABIeHUsE pODOTAMH, HHCTPYKLIUU U
METOINKH MO pa3padoTKe CHCTEM YIPaBISHNS C 3JIeMEeHTaMH
HCKYCCTBEHHOTO WHTEJIIEKTA 1 MAITWHHOTO OOYIEHNS.

Komnb

10TepHOE 000pyAOBaHNE

Hoytdyk

@opm-dakrop: HOYyTOYK;

AKecTkas, HeoTKIIFOUaeMas KIaBHATYpa: HaJMdHe,
Pyccxas packnanka KJIaBHaTypbl. HATHYHE,
Jluaronane 3kpana:; He mesee 15,6 n10imoB;
Paspeinenue sxpana: He menee 1920x 1080 nukcenei;

1 wr.

1 wr.
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KomuecTBo saep npoueccopa: He MeHee 4,

KonuuecTBo nOTOKOB: He meHee §;

basopaa TakTOBaA wacrora npoueccopa: He menee 1 1T,
MaxkcumanbHast TakTOBasg 4acToTa npoueccopa; He Menee 2.5 I'Tw;
Kaur-naMsaTs nponeccopa: He MeHee 6 MOaiiT;

O0bem yCTaHOBICHHOMN OMePaTUBHON namaTH: He meHee 8 ['0aiT;
O0bem nmoanepKUBaeMO OMmepaTUBHON nNamsaTy (A1 BO3MOKHOCTH
pacIIupeHus ). He MeHee 24 [ baiir;

O0mwem HakormTes SSD: He menee 240 [M0aiiT;

Bpemst asToHOMHOMN padoTbl OT DaTtapen: He MeHee 6 4acos,

Bec HOyTOYKA C yCTAHOBAEHHBIM aKKyMyasiTOpom: He Donee 1,8 kr;
Brewnwii untepderic USB crannaprta He Hitke 3.0: He MeHee Tpex
CBOOOMHBIX;

Buewmnnii untepgeric LAN (Mcnons3oBaHue NepexXoaHUKOB HE
[OPEAYCMOTPEHO). HAINHE,

Hanmune monyne u untepdeficoB (MCMoNb30BaHNE TIEPEXOOHNKOB He
npexycmoTpeno). VGA, HDMI,

Becnposoauast cesasp Wi-Fi: Hanuuue ¢ nognep:xkoil crangapra IEEE
802.11n unu coBpemMeHHee;

Web-kxamepa: Hamuane,

MannnynsaTop "MbIIs" . HATHYHE,

[IpenycraHoBaeHHAs OMEPALMOHHASA CUCTEMA ¢ rPapuuecKum
[OJIb30BATENbCKUM UHTEp(ecom, odecneunsatolnas padory
PacTpOCTpaHEHHBIX 00pa30BaTENBHBIX W OOMECHCTEMHBIX MPHIIOKEHHIT!
HaJTHYHE,

14.

Tenexka-xpanuinme
HOYTOYKOB

TUI KOPILyCca: META;

BO3MOYKHOCTb O€30MACHOrO 3aUIULIEHHOTO 3aMKOM XPAHEHUS HOYTOYKOB!

HAJTHYHeE,

1 wr.

1l wr.
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BO3MOXHOCTD 3apSIKH HOYTOYKOB, HaJIMUNe, TIONAEPKKa HOYTOVKOB U3
KOMILIEKTA [IOCTABKH,

Hanuaue poyrepa Wi-Fi crannapra 802.11n unu coppementee: 1 wirt.
nmoanep:kka HOyTOYKOB M3 KOMIUTEKTA MTOCTAaBKH;

KOJIMYECTBO HOYTOYKOB: OT 6 IITYK, MOAAEPKKA HOYTOYKOB U3 KOMTUIEKTa
[IOCTABKU,

Hanpsokerue nuranua: 220B\500 i

[MoTpebnsemas MowHOCTL, BT (Maxcumym): 2500,

[MoTpebnsaemerit Tok, A (Maxcumym): 12,

JIuHa 1Hypa 3NEKTPONUTAHU: OT 2,5 MeTpa;

3aliuTa OT mepeHanpsAsKeHUs, KOPOTKOTO 3aMbIKAHUS. HAINYHE,
Koneca 15ist nepeaBikeHHs ¢ TOPMO3OM. HaJIMuMe,




