MPUMEPHBI NEPEYEHb

IIpuioxkenue Ne 6

K MeTOIlI/I‘IeCKI/IM PEKOMECHIAAITUAM

OBOPYJIOBAHUA, PACXOJHBIX MATEPUAJIOB, CPEACTB OBYUYEHUA U BOCIITMTAHUSA 1JIS1 CO3JAHUA 1N
OBECINEYEHUS ®YHKIIUOHUPOBAHUSA IEHTPOB OGPA3OBAHUSI ECTECTBEHHO-HAYYHOM U

TEXHOJIOTHYECKOMN HAIIPABJIEHHOCTEM «TOUKA POCTA» B OBIIIEOBPA3OBATEJIbHBIX OPTAHU3AIIHAAX,

PACIIOJIOKEHHBIX B CEJIBCKOM MECTHOCTHU U MAJIBIX TOPOJIAX

CTAHJAPTHBIH KOMILIEKT

TABJIMLIA Nel

HaumenoBanme
000opy10oBaHust

KpaTkue npuMepHble TEXHHYECKHE XapaKTePUCTHKH

KonunyectBo equHu s
o01eo0pasoBaTe/ibHbBIX
OpraHu3anuii, He
SIBJISIIOLIMX CSA

MAaJIOKOMILVICKTHBIMHU, €.

H3M.

KoJunuecTBo eqmuu ais
001meo0pa3oBaTeJbHbBIX
OpTraHu3alHUii, SIBJSTIOIIAXCS
MAaJIOKOMILIEKTHBIMH, €]1.
H3M.

EcTtecTBeHHOHaY4YHasi HAIPABJIEHHOCTD

1.

Oo61ree odbopynoBanme (

H3MKAa, XUMUSI, OMOJIOTHA)

1.1.

Hudposas
nabopaTopus

yueHndeckas (pusuka,
XUMHUSL, OUOTIOTHS)

[{udpoBoii AaATYMK IEKTPOIPOBOAHOCTH

[Hudposoit gatunx pH

[TudpoBoii JaTYHMK MOJIOKEHHS

[Mu¢poBoit JaTUnK TeMIepaTypsl

[udposoit gaTunk aGCOMOTHOTO AaBICHUS

[udposoii ocummorpadpuieckuii JaTIUK

Becs1 anexktponnsie yueOHbie 200 T

Muxkpockor: uppoBoi WK onTUuYecKui ¢ yBenuueHuem ot 80 X
Habop 1111 13roToBICHUS MUKPOIIPETIapaToB

Muxkponpenapats! (Habop)

CoenuHUTEIBHBIE IPOBO/IA, POTPAMMHOE 00ecTIeYeHrne, METOJUUYECKUE
YKa3aHHS

KOMIUIEKT COITyTCTBYIOLINX IEMEHTOB JIJISl ONIBITOB [0 MEXAHUKE
KOMIIJIEKT COITYTCTBYIOIIUX JIEMEHTOB JJIsI ONIBITOB 110 MOJIEKYJIIPHOM




HaumenoBanmue
00opynoBaHuA

Kparkue npumepHbie TeXHHYEeCKHE XaPAKTEPUCTHKH

KoauuecTBo emmHA 1JIs1
001meo0pa3oBaTeIbHBIX
OpraHu3aunuii, He
SAIBJISIIOLMXCSA

MaJOKOMILICKTHBIMH, €]1.

H3M.

KoauuecTBo emHUI 1151
001e00pa3oBaTeIbHbIX
OpraHu3auuii, ABJISIIOIUXCS
MAaJIOKOMILIEKTHBIMM, €]I.
U3M.

busuke

KOMIUIEKT  COITYTCTBYIOIIUX
ANEKTPOJUHAMUKE

KOMIUICKT COITyTCTBYIOIINX JIEMEHTOB JIJISl OIBITOB IO ONTHKE

9JICMCHTOB JUISL OIIBITOB

Je(e]

1.2.

Kommiiekt mocynsl u
o0opymoBaHus JUTS
YUEHHYECKUX  OTIBITOB
(pusuka, XHUMUS,
Ouosorus).

[lITaTuB 1a00PaTOPHBI XUMUYECKUMA

Habop uvamex Iletpu

Habop uHCTpyMEHTOB MpenapoBaibHBIX

JloKKa i1 C)KUraHus BEIIECTB

Crynka dapdopoBast ¢ IECTUKOM

Habop 6anok 11 xpaneHus TBepabix peakTuBos (30 — 50 M)
Hab6op ckiissHOK ((i1akoHOB) JUIsl XpaHEHUS pAaCTBOPOB PEAKTHBOB
Ha6op npubopoxk (ITX-14, I1X-16)

[Tpubop 11 nonydeHus ra3on

CnuproBka

["oprouee 11 CIUPTOBOK

OunbsTpoBasibHast Oymara (50 miT.)

Konba konnueckas

[Tanouxa crexysiHHAA (C pe3MHOBBIM HAKOHEYHUKOM)
Yameuka Jj1s BeIIapUBaHUS (BbIIApUTEIbHAS YaIIeyKa)
Mepubliii HUIMHAP (TUIaCTUKOBBIH )

Boponka crexisiHHas (Manasi)

Craxkan crexasaabii (100 mur)

["azooTBOTHAS TpyOKa

BHOJIOT'US

2.1.

Kommekt
MpenapaToB
JEMOHCTPALIMOHHBII

BJIaXXHBIX

Ha3HA4YCHHE: IEMOHCTPAIL[MOHHOE,
MaTepuas KOHTEMHepa: IJIACTHK,
T€PMETUYHASI KPBIIIKA: HAINYUE,
KpEIlICHUE DKCIIOHATa: HaJIu4Ke,
KOHCEPBHPYIOILEE BEUICCTBO: HATNYNE,
HAKJICHKa C HAMMEHOBAaHUEM: HAJIMYHE.

1 mrr.

1 mrr.




HaumenoBanmue
o0opynoBaHust

Kparkue npumepHbie TeXHHYEeCKHE XaPAKTEPUCTHKH

KonnvectBo equnun aias
001 eo0pa3oBaTebHBIX
opraHM3auuii, He
SAIBJISIIOLMXCSA

MAaJOKOMILVICKTHBIMH, €.

H3M.

KosmyecTBO eqMHAL TSI
001meo0pa3oBaTeJbHbBIX
OpraHu3auuii, siBJISIIOIUXCS
MAaJIOKOMILIEKTHBIMH, €]1.
H3M.

He MeHee 10 npenapaToB U3 MPUBEJCHHOIO HUXKE CITUCKA!
Brnaxwnsrii mpenapar "be33yoka"

Bnaxnsiii npenapat "I"agroka”

Brnaxxnsriii npenapat "BHyTpeHHee cTpoeHHe OpIOXOHOTOro MOJUTIOCKA"
Bnaxuslil npenapat "BHyTpeHHee cTpoeHHe KpbIChI'"

Bnaxwuslii npenapar "BHyTpeHHee cTpoeHue JSryImKu”

Bnaxuslil npenapat "BHyTpeHHee cTpoeHre NTUIbI"

Bnaxwuslii npenapar "BHyTpeHHee cTpoeHue pbob"”

Bnaxusiit npenapat "Kapacp"

Brnaxwnsrii npernapar "Kopenb 6000Boro pacrenus ¢ kKinyoeHbkaMu"
Bnaxunsiit npenapat "Kpesetka"

Bnaxusiit npenapar "Hepenna"

Brnaxxusiit npenapat "Pa3BuTie KOCTUCTON pbIObI"

Bnaxwnsiii npenapar "Pa3zButue Kypuib"

Brnaxxusiit npenapat "Crudomenysa"”

Bnaxusiit npenapar "Tputon"

Braxxusiit npenapat "Uepenaxa 6onorHas"

Bnaxuslit npenapar "Yx"

Brnaxsslil npenapar "SAmepuna"

2.2

Kommiekr repbapues

'| AeMOHCTpALIMOHHBII

Ha3znauenue: neMOHCTpallMOHHOE,

OCHOBA JIsl KpeTJICHUs: TepOapHbIil JIUCT,

CIIMCOK 3KCIIOHATOB: HAJIN4YKeE

He MeHee § repOapueB U3 MPUBEIEHHOr0 HIkKe crnicka: HasHauenue:
JEMOHCTPALIMOHHOE,

OCHOBA JJIsl KpEIUICHUs: repOapHbIil JIUCT,

CIHCOK DKCIIOHATOB: HAJIMUUeE

He MeHee § repOapueB U3 IPUBEIEHHOTO HUYKE CIHCKA:
['epOapuii "JlepeBbs 1 KyCTapHUKH"

I'epGapwit "{ukopactymiue pacteHus"

["'epbapuii "KopmoBsie pactenus"

1 mrr.

1 mrt.




HauMeHnoBaHue
o0opynoBaHust

Kparkue npumepHbie TeXHHYEeCKHE XaPAKTEPUCTHKH

KonnvectBo equnun aias
001 eo0pa3oBaTebHBIX
opraHM3auuii, He
SAIBJISIIOLMXCSA

MaJOKOMIIICKTHBIMH, €/1.

H3M.

KosmuecTBO emHAT TSI
001meo0pa3oBaTeJbHbBIX
OpraHu3auuii, siBJISIIOIUXCS
MAaJIOKOMILIEKTHBIMH, €]1.
H3M.

I'ep6apuii "KynbTypHble pacTeHus"

I'epbapuii "JlekapcTBeHHbIE pacTeHUS"
I'epGapwuii "MenoHocHbIe pacTeHUS"

['ep6apuii "Mopdonorus pactermii”

['ep6apuii "OcHOBHBIE TPYMIIBI pacTeHUI"
['epbapuii "Pactutensuble cooOuiecTa"
['ep6apuii "CenbCKOX0351iICTBEHHbBIE pacTeHUS"
['epGapuii "SAnoButsie pacterus"

["'epbapuii Kk Kypcy OCHOB 10 00111l OnoIorun

2.3.

KoMmmiiekT xoJuiekiuumit

J€EMOHCTPALIMOHHBIN

(mo

pasHbBIM TEMaM

Kypca OHOJIOTHH )

Haznauenue: 1eMOHCTpAIlMOHHOE,

OCHOBA JIJIs1 KPETUICHUS: HAJIMYHE,

HAKJICWKU C HAMMEHOBAHUEM: HAJTMUNE

He MeHee 10 KoyuleKkuuii U3 NpUBEACHHOTO HUXKE CIIHUCKA!
Komneknus "T'onocemennsie pacTeHus"

Konnekuust "Oburarenn Mopckoro qHa"

Konneknus "Tlaneonronornyeckas"

Komnexkuus "llpencraBurenu OTpsAI0B HACEKOMBIX" KOJUYECTBO
HaCEKOMBIX: HEe MeHee 4

Komnexuus "[Ipumeps! 3alIUTHBIX IPUCIIOCOOIEHUN Y HACEKOMBIX "
Komneknus "llpucnocoOutenbHple H3MEHEHHS] B KOHEYHOCTSIX
HaCEKOMBIX"

Konneknus "Pa3BuTre HaCEKOMBIX C HETIOJIHBIM IpeBpanieHueM"
Komneknus "Pa3BuTre HaCEKOMBIX € ITOJHBIM ITpEBpaIIcHUEM "
Komnexnug "Pa3surne nmeHus"”

Kosnexmnus "Passurie 6ad0ouyxu"

Konnekius "PakoBUHBI MOJITIOCKOB"

Kosmekmus "Cemeiictsa 0abouex"

Konnekuus "CemelicTBa xykoB"

Komnexmus "Cemena u mwioasr"

Komnekuus "®opma coxpaHHOCTH MCKONAEMbIX PACTEHUH U )KMBOTHBIX"

1 mrT.

1 mt.




HaumenoBanme
000py10BaHuUs

Kparkue npumepHbie TeXHHYEeCKHE XaPAKTEPUCTHKH

KoauyecTBo equHU 1J151
001meo0pa3oBaTeIbHBIX
OpraHu3aunuii, He
SAIBJISIIOLMXCSA

MaJOKOMILICKTHBIMH, €]1.

H3M.

KoauuecTBo emHUI 1151
001e00pa3oBaTeIbHbIX
OpraHu3auuii, ABJISIIOIUXCS
MAaJIOKOMILIEKTHBIMM, €]I.
U3M.

Habop maneontonormyeckux Haxonok "[IpoucxoxaeHue ueiaobeka"
KOJIMYECTBO MOJENIEN: HE MeHee 14

XUMUA

3.1)

JleMoHCTpaimoHHOE
o0opynoBaHue

CocTaB KOMILIEKTA:

Cronuk mogbeMHublii HazHauenne: cOopka yueOHBIX YCTAaHOBOK,

pasmep crosiemHuibl: He MeHee 200%200 MM,

TUTABHBIN MMOIBEM C TTIOMOIIIBIO BUHTA: HATMYNE

taTuB JI€MOHCTPAIIMOHHBIN XUMHYECKUMN: Haznauenue:
JIEeMOHCTpANus IpUOOPOB U YCTaHOBOK,

OTI0pa, CTEPXKHU, JTANIKU, MY(DThI, KOJIbI[A: HATUYHE,

BO3MOKHOCTh 3aKPEIIJICHUS DJIEMEHTOB Ha PAa3IMYHON BBICOTE: HATHUYHUE
Amnmapar nans [poBeleHUsT XUMHUYECKHX peakuuid: HasnaueHue:
JIEMOHCTPAIHS XUMUYIECKIX PEAKITHIA,

MOTJIOTUTENb MapPOB U Ta30B: HATTMYHE,

MaTepuai KoJObl: CTEKIO

Habop nmns snexkTponusa 1eMOHCTpallMoHHbIN: HazHaueHue: nydeHue
3aKOHOB AJIEKTPOJIH3a, COOpKa MOJIENN aKKyMYJISITOPa,

€MKOCTbh: HalTU4He,

AIIEKTPOIBI: HATTMYNE

Kommnekt  mepHbix  konmb®  majmoro  obwema:  HasHauenwe:
JIEMOHCTPAIIMOHHBIC OTIBITHI,

00beM k010: oT 100 M 7o 2000 mut,

KOJIMYECTBO K0JIO: He MeHee 10 miT.,

MaTepHal Kojo: CTEKIO

Ha6op ¢uakonos (250 — 300 mut 1J1 XpaHEeHUs! paCTBOPOB PEAKTHBOB).
Hasnauenue: xpaHeHne pacTBOPOB PEaKTUBOB,

KOJIUYECTBO ()IaKOHOB: HE MeHee 10 miT.,

MaTtepuan QIaKOHOB: CTEKIIO

npoOKa: HaTn4ue

[IpuGop 1ist OMBITOB 1O XUMHH C JJICKTPUYECKUM TOKOM

1 .




HaumenoBanmue
o0opynoBaHust

Kparkue npumepHbie TeXHHYEeCKHE XaPAKTEPUCTHKH

KonnvectBo equnun aias
001 eo0pa3oBaTebHBIX
opraHM3auuii, He
SAIBJISIIOLMXCSA

MaJOKOMIIICKTHBIMH, €/1.

H3M.

KosmuecTBO emHAT TSI
001meo0pa3oBaTeJbHbBIX
OpraHu3auuii, siBJISIIOIUXCS
MAaJIOKOMILIEKTHBIMH, €]1.
H3M.

(J1abopaTOPHBIA)

[TpuGop 11 MILTIOCTPAIK 3aKOHA COXPAHEHUS] MAaCChl BEIIECTB: COCY/
JlanmonpTa: HaTMYKE,

npoOKa: HalIu4ue,

THIT IpUOOpa: IEMOHCTPALIMOHHBIH

JenutensHast BopoHKa: Ha3zHadueHue: pazaeneHue IByX KUAKOCTEH 1Mo
IUIOTHOCTH,

MaTepHuall BOpOHKH: CTEKIIO

VYcraHOBKa Uil MEPEroHKH BellecTB: HaszHaueHwe: neMOHCTpaIus
OYHMCTKH BEUIECTBA, IEPETOHKA,

KOJIOBI, XOJIOMIIBHUK ISl OXJIaXKACHHSI, aJUIOHXK, MpoOKa: HajIu4ue,
JUTMHA YCTaHOBKH: HE MeHee 550 mm

[Tpubop 11 mosydeHus ra3oB: Ha3HAUEHHE: MOJyYeHHE T'a30B B MAJIbIX
KOJINYECTBAX,

COCTaB KOMIUIEKTA: HE MeHee 6 MpeIMeTOB

bans komOuHMpoBaHHas nabopaTopHas: baHs BonsHas: HaTH4ue,
KOJIbLIa CMEHHBIE C OTBEPCTUAMHU PAa3HOTO JUaMEeTpa: HaJIM4Me,

TUTATKA DJIEKTPUYECKast: HATNIHe

®dapdopoBas crynka ¢ nectukoMm: HasHaueHue: ans pa3menbyeHUs
KPYIHBIX (ppakiuii BemiecTB U MPUTOTOBJICHHUS TIOPOIIKOBBIX CMecei
Kommiekt repmomerpos (0 — 100 C; 0 — 360 C)

3.2.

KommiekT Xxumuueckux
pEaKTHUBOB

CocTaB KOMIIIEKTA:

Ha6op «Kucnote» (a30THas1, cepHas, colisiHasi, opTodochopHas)
Habop «'mapokcuasl»y (TUapokcun Oapwisi, TUAPOKCUI Kalus,
THIPOKCHUJT KAITBIIUS, THIPOKCH]T HATPHS)

Hab6op «Okcubl MeTamioBy (A TFOMUHUS OKCHJI, Oapusi OKCHI, JKele3a
(IIT) oxcwa, kanpmus okcua, Maraus okcua, meau (I1) okcum, nuHKa
OKCH/T)

Habop «lllenounsle U 1mea04yHO3eMeNbHbIE METAIbI (JIMTUH, HATPHIA,
KaJIbITHN )

1 mIT.

1 mrT.




HaumenoBanmue
o0opynoBaHust

KpaTkue npuMepHble TEXHHYeCKHE XaPAKTEPHCTHKH

KonnvectBo equnun aias
001 eo0pa3oBaTebHBIX
opraHM3auuii, He
SAIBJISIIOLMXCSA

MaJOKOMIIICKTHBIMH, €/1.

H3M.

KosmuecTBO emHAT TSI
001meo0pa3oBaTeJbHbBIX
OpraHu3auuii, siBJISIIOIUXCS
MAaJIOKOMILIEKTHBIMH, €]1.
H3M.

Habop «Metamibny» (aTFOMUHHM, )KeIe30, MarHUA, Me/Tb, ITMHK, OJIOBO)
Hab6op «lllenounblie U 11eI04YHO3EMENbHBIE METAILIIBD (JIMTUM, HATPUH,
KaJTbITHIA )

Habop «OrneomnacHsie BemectBa» (cepa, ¢hocdop (KpacHbIi), OKCHI
hocdopa(V))

Habop «["anmorens» (noza, 6pom)

HaGop «l anoreHuap» (aIFOMUHUS XJIOPUA, aMMOHUS XJI0pU, Oapust
xjaopup, xxenesa (I11) xmopun, kanus Hoaua, KaJius XJI0PUI, KaTbIUs
XJIOpUA, JUTHS XJopua, Maraus xjopun, meau (II) xmopupn, Hatpus
Opomu, HaTpus (Propu, HATPUS XIOPHUJ, IUHKA XIJIOPU)

Ha6op "Cynbdatsl, cynbdunbl, cyabhuTe" (adtoMuHus cynbdart,
ammoHnus cynbdar, xxenesa (I1) cynsdpun, xenesa (II) cynsdar, 7-mu
BOJIHBIN, Kanus cynbdar, kobansta (II) cynsdar, maraus cynbdat, mean
(II)) cynsdar GeszBomusiii, menu (II) cynbdar 5-TM BOAHBINA, HATpHUs
cynbpuI, HaTpus cylnb(UT, HATPUS Cyabdar, HaTpUs THAPOCYIbdar,
HUKEJS Cynbdar

HaGop "Kapbonatsl" (aMMoHMs kapOoHart, kanus kapoonat, meau (II)
KapOOHAT OCHOBHOM, HAaTpuUsl KapOOHAT, HATPHsI TUAPOKApOOHAT)

Ha6op "®ocdatel. Cunukatel" (kaiaust MOHOTUIpoopTodocdat, HaTpus
CHJIMKAT 9-TH BOJHBIN, HATPHS OpTodocdaT Tpex3aMelleHHbIH, HaTpus
muruapodocdar)

Ha6op "Anerarsl. Pomanuapl. CoenuHeHUs skene3a" (Kamus areTar,
kanusi peppo(Il) rexcarmanun, kanus geppo (I1I) rexcanmonnn, kanus
pPOJaHU], HATPUS alleTaT, CBUHIIA alleTaT)

Ha6op "Coenunenus mapranna” (kaiaus nepmaHrasar, mapraauna (IV)
okcun, mapranna (II) cynear, Mapranma xyiopum)

Ha6op "Coenunenus xpoma" (aMMOHHUS JUXPOMAT, KaJusl IUXpoMar,
Kanust xpomar, xpoma (III) xmopua 6-Tu BogHBIN)

Habop "Hwutpatel" (adroMuHUS HUTpPAT, aMMOHHMSI HUTpAT, KaJlus
HUTpAT, Kajblys HUTpaT, Meau (II) Hutpat, HaTpust HUTpaT, cepedpa




KoanvecTBo etmHAT 1JTs1
001 eo0pa3oBaTebHBIX

KosmuecTBO emHAT TSI
001meo0pa3oBaTeJbHbBIX

HaumeHnoBanue opraHusanmi, He o
Ne KpaTkue npumepHbie TEXHHYECKHE XapAKTEPHCTHKH OpraHM3aluii, SIBJISIIOLINXCSH
o0opynoBaHust SIBJISIIOLLIMXCS
MaJOKOMIIVIEKTHBIMH, €.
MaJOKOMIIICKTHBIMH, €/1.
HU3M.
HU3M.
HUTpAT)
Habop  "WUnauxatopsl"  (JaKkMoMz,  METUJIOBBIH  OpaH>KEBbIH,
dbenondTanenn)
Ha6op "Kucnopoaconep:xaiiue opraHuyeckue BeriecTBa" (areToH,
[JIMIEPUH, JUATWIOBBIA 3¢Gup, COUPT H-OYTWIOBBIH, CIUPT
W30aMUJIOBBIA, CIUPT W300YTHUJIOBBIM, CIUPT STHIIOBBIH, (EHOI,
dbopManuH, STUIEHTIIUKOIb, YKCYCHO-3TUIIOBBIN 2up)
HaGop "YrmeBomoponel" (OeH3WH, TekcaH, He(Th, TOJYO,
IIUKJIOT'ECKaH)
Habop "Kucnots! oprannueckue” (Kuciaota aMUHOYKCYCHast, KUCI0Ta
OeH30lHast, KHUCIOTa MaclsiHas, KUCJIOTa MypaBbHHAs, KHUCIIOTA
0JIEMHOBAsI, KMCJIOTA MaJIbMUTUHOBAs, KUCJIOTA CTEAPUHOBAs, KUCIIOTa
YKCYCHasl, KUCJIOTa LIaBeieBast)
HaGop "VYrneBoabl. AMuHBI" (aHWIMH, aHWIMH CEpHOKHUCIbIN , [I-
TJII0K033, METWJIAMUH THAPOXJIOPU , Caxapo3a)
Ha3znauenue: neMOHCTpallMOHHOE,
BUJI YIIAKOBKU: KOpPOOKa,
OINMCAHNE: HATUYUe
CocraB KOMIUIEKTA:
Konnekuus "Bonokna"
Komnexnus "KameHHBIH yroiabs U IpOAYKTHI €ro nepepadoTku”
. | Komnexmug "MeTaiibsl ¥ CIuiaBel"
Kommiekr kouekmui " "
3.3. Komnexnus "Munepansl 1 ropHbie mopoisl” (49 BuioB) 1 mrT. 1 mr.

n3 CIIMCKa

Konnekuus "Munepanbhble yaoopenus"
Komnexuus "HedTh 1 npoaykTel ee mepepaboTku"
Komrexus "ITmactmaccer”

Konnexkuus "Tomnuso"

Komnexnusa "YyryH u crans"

Komnexkuus "Kayuyx"

Komnexnus "kana tBepaoctu”




KoanvecTBo etmHAT 1JTs1
001 eo0pa3oBaTebHBIX

KosmuecTBO emHAT TSI
001meo0pa3oBaTeJbHbBIX

Ne Haumenosante Kpartkne npumepHbie TEXHHYECKHE XapaKTePUCTHKHU OpraHu3aunii, ne OpraHM3aluii, SIBJISIIOLINXCSH
000opya0BaHust ABJIAIOIINXCSH
MAJTOKOMILTEKTHBIMH, €]1. MaJOKOMIIVIEKTHBIMH, €.
— HU3M.

HaGops1 JUIsL MOJICIIMPOBAHUS CTPOCHHSI OPraHUYECKHX BEIICCTB
(yueHuueckue) He MeHee 4 IIT.

4. | ®U3UKA
CocTaB KOMIUIEKTA:
[lIratuB JIEMOHCTPAIIMOHHBIN: Haznauenwue: MIPOBEICHUE,
JIEMOHCTPAIIMOHHBIX OIBITOB, OCHOBAaHUE, CTEP)KEHb, JIANKH, KOJIbIIA,
My(TBI: HATUYNE
CTOJIMK TTOBEMHBIN
Tun cronuka: y4eOHbIH/Tab0paTOpPHbIH,
0Topa, CTEP>KeHb BUHTOBOM, BUHT PET'yJIUPOBOYHBIN: HATMYUE,
(GyHKIMS OJbeMa U OIYCKaHUs CTOJIMKA: HAIUYUe
W cTouHMK MOCTOSIHHOTO U IEpEMEHHOT0 HanpshkeHus: Hasnauenwue: mis
MUTAaHUS PETYIUPYEMBIM TEPEMEHHBIM M MOCTOSHHBIM TOKOM
AIEKTPUUECKUX CXEM,
yacrora, I'm: 50,

O6opynoBanue Ui | motpebiisiemast MOIHOCTE, BA: 10
4.1. | teMOHCTpaAIIMOHHBIX MaHoMeTp KUAKOCTHOM JeMOHCTpalMOHHBIN: Ha3Hauenue: ns 1 mr. 1 .
OTIBITOB u3Mmepenus napieHuss 10 300 MM BOASTHOTO CTOJ0a BBINIE W HIKE

aTMOC(EepHOTO AaBICHMUS,

crexisiHHas U-oOpa3Has TpyOKa Ha MO/ICTaBKe: HAJIMYKe

KamepToH Ha pe3oHaHCHOM siniuke: HazHaueHue: Ui 1eMOHCTpauuu
3BYKOBBIX KOJICOAHUI U BOJIH,

JIBa KaMepTOHA Ha PE30OHUPYIOMIMX SIIMKaAX: HaJU4ue,

PE3NHOBBIN MOJIOTOYEK: HAJIMYHE

Hacoc BakyymHbIli ¢ 35ekTponpuBojgoM: HasHaueHnwe: co3gaHue
pa3psHKEHUS WK U30BITOYHOTO JIABJICHUS B 3aMKHYTBIX 00beMax,
OIIBITHI: KUTICHUE ) XUAKOCTU ITPH IMMOHWKCHHOM JAaBJICHUH, BHCIIHEC U
BHYTPEHHEE JIaBJICHUE U JP.

Tapenka BakyymHas: HazHaueHue: JeMOHCTpanys ONBITOB B 3aMKHYTOM
00BeEME € pa3pesKeHHBIM BO3IYXOM,
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OCHOBaHHE C KPAaHOM, KOJIOKOJI M3 TOJICTOTO CTEKJa, PE3MHOBAs
MPOKJIA/IKA, JIEKTPUUECKUM 3BOHOK: HAJTUYNE

Benepko Apxumena: HaznaueHue: 1eMOHCTpALUs JEHCTBUS KUJIKOCTH
Ha MOTPYKEHHOE B HEE TEJIO U U3MEPEHHE BEJIMUUHBI BBITAIKUBAIOIICH
CHUIBI,

BEIEPKO, TEJO IMIUHIPUYECKOW (OPMBI, MPYKUHHBIA TUHAMOMET:

HAIU4Yue
OrauBo Bo3aymHoe: Ha3zHaueHue: AeMOHCTpalys BOCILIAMEHEHUS
roproyeil cMecu pu ee OBICTPOM CXKaTHUH,

TOJICTOCTECHHBIN OUIMHAP, MOPHICHb HAa MCETAINIMYCCKOM IITOKE C
PYKOATKOM, OJCTaBKa AJIs IWIMHpA: HAJTHUKe

[Tpubop ans neMOHCTpaluu JAaBieHUs B xkuakoctu: HazHadeHnwue:
JEMOHCTpAIHs U3MEHEHHUSI TABJICHHsI ¢ TIIyOUHOM MOTpYKEeHUs,
JaTYUuK [OaBJICHUA, KpOHHITeI\/'IH IJI1 KPCIUICHUA Ha CTCHKE COCya:
HAIU4Yue

[Tpubop ays neMoHCcTparu aTMocPepHOTo naBieHus (Marae0yprekue
nonymapus): Ha3HadeHue: neMOHCTpanust CHJIBI aTMOC(HEPHOTro
JTaBJICHUS,

NIBA Pa3bEMHBIX METAITUYECKUX MONYIIAPHSI C TPOYHBIMU PYUYKAMH U
Xopomo HpI/IHIJII/I(l)OBaHHBIMI/I KpadMH, HUIIICJIb C KPaHOM: HAJIMYUC,
CO3/1aBacMO€ BHYTPH IIAPOB BAKYYMMETPUUYECKOE 1aBICHUE: HE MEHEE
0,05 MI]a,

MaKCHUMaJIbHOE pa3phiBaroliee ycwine: He Menee 90 H

HabGop Ten paBHoro o6obvema: Hasznauenue: Juig omnpenesieHus u
CpaBHCHHA TCIUNIOEMKOCTU MW IINIOTHOCTHU Pa3IMYHBIX TBEPABIX
MaTepuasoB,

HUJIUHAPHI U3 Pa3IMYHbIX MAaTEPUAJIOB: HE MEHEe 3 IIT.,

KPIOYKH JUIS TTO/IBEIIMBAHUS [IWIHHPOB: HATHUNE

HaGop Ttenm paBHO¥W Maccel: HasHauenuwe: mis ompeneiaeHuss ©u
CpPpaBHCHHIO IIJIOTHOCTHU PA3JIMYHBIX MAaTCPUAJIOB,
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HWIMHJIPBI U3 PA3IMYHBIX MaTepUAJIOB: HE MeHee 3 IIT.,

KPIOYKH JUIS TTO/IBEIIUBAHUS [IWIHH/POB: HATHYNE

Cocynsl coobmaromuecsi: Haznauenue: AeMOHCTpalus OJMHAKOBOTO
YPOBHSI OJHOPOIAHOM >KUIKOCTH B COOOIIAIOIIMXCS MEXIY COOOM
cocyaax pa3Hoi (opmsl,

coO00ILaroIIMecs CTEKJIIHHbIE TPYOKH pa3Hoil popMbl: HE MeHee 3 1IT.,
MOJICTAaBKA: HaJIN4Ke

Tpyoka HproTona: Ha3znauenue: neMOHCTpauus OJHOBPEMEHHOCTH
NaJeHUs Pa3INYHbIX TENl B Pa3pe:KEHHOM BO3JIyXe,

GYHKIMS TOJKIIOUYEHUS K BAKYYMHOMY HAacOCY: HAJIMYHUE,

muHa Tpyoku: He menee 80 cwm.,

PE3UHOBBIC MPOOKHU, HUMIIENb: HATHYKE,

KOJIMUECTBO TeJ B TPyOKe: HEe MeHee 3 IIIT.

[ITap ITackans: HaznaueHnue: geMOHCTpanus nepeaadyd Npou3BOIMMOrO
Ha )KUJKOCTh JAaBJICHUS B 3aMKHYTOM COCYJIe, AEMOHCTPALUs MOAbEMA
YKUJIKOCTH IO/ IEHCTBUEM aTMOC(EPHOTO JTaBICHUS,

METATMYECKUI LUIHMH/P C OMPaBaMU, OPIIEHb CO IITOKOM, TOJIBIHA
METaJUIMYECKHUH I1ap ¢ OTBEPCTUSIMU: HAJTUIHE,

JUITMHA IIWIMH]IpA: HEe MeHee 22 cM,

JUaMeTp I1apa: He MeHee 8 cM

[Tap ¢ xonbom: HazHaueHue: 1eMOHCTpALs pacIuPEHUsl TBEPAOTO
TeJa TIPU HarpeBaHUH,

MITaTUB, METAUTMYECKOE KOJBIIO C My(TOH, IIap ¢ MEMOYKON: HATMIne,
JUIMHA 1IeN0YKH: He MeHee 80 MM,

JIMAMETD II1apa: HE MEHee 25 MM

Hunuuapsl cBUHLIOBBIE cO cTpyrom: HasHaueHue: nemMoHcTpanus
B3aUMHOTO TIPUTSHKEHUS MEXKIY aTOMaMHU TBEPBIX Te,

KOJIMYECTBO OJMHAKOBBIX LIMJIMHJIPOB: HE MEHEE 2 WIT.,

MaTepHuas MWJIXHIPOB: CTAJIb U CBUHETI,

KPIOYKH JUIS TIO/IBEIIMBAHUS: HATMYHE,
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CTpYT, HampasJstomas TpyoKka: Halnu4aue

[TpuGop Jlenna: Hasnauenuwe: 1uisi UCCIIEOBaHMSI 3aBHUCUMOCTH
HaIpaBJIeHUs MHIYKIMOHHOTO TOKa OT XapakTepa W3MEHEHUs
MarHMTHOI'O IIOTOKA,

CTOMKA C KOPOMBICIIOM: HAJIMYHE,

KOJIMYECTBO aJJFOMUHUEBBIX KOJIEL: HE MEHee 2 IIT.,

IIPOPE3b B OJTHOM U3 KOJIEL: HATNYHE

Marnut IyrooOpa3HbIi JIEMOHCTPALMOHHBIN: Hasnauenue:
JEMOHCTpALMsI CBOMCTB IIOCTOSIHHBIX MarHuToOB,

TUIl MarHWTa: HAMarHW4YeHHbIN OPYCOK,

KOJIMYECTBO LIBETOB MarHuTa: HE MEHee 2,

0003Ha4YeHHE [TOJIFOCOB MAarHUTA: HATMYUE

MarHut mojocoBOM JAeMOHCTpalMoHHBIN (mapa): Hasnauenwue:
JIEMOHCTpAIMs CBOMCTB OCTOSTHHBIX MarHuTOB,

TUI MarHUTa: HAMAarHWYEHHbIH OpyCcOK MpAMOIUHEHHOH (HOPMBI,
KOJIMYECTBO 1IBETOB MarHuTa: He MeHee 2,

0003HaueHHE MOJIOCOB MarHuTa: HalIu4yKe

Crpenku MarHuTHble Ha ITaTtuBax: HasHaueHue: nemoHcTpamus
B3aMMOJEHCTBYS IIOJIFOCOB MAarHUTOB, OPHEHTAllMM MarHuTa B
MarHMTHOM TOJI€,

HaMarHW4Y€HHasl CTpEJIKa: HaJIM4ne,

KOJIMYECTBO 1IBETOB MarHuTa: He MeHee 2,

MOJICTaBKA: HaJIM4ne

Habop nemoHcTpannoHHbli "DnekTpocTaTuka” (3J1€KTPOCKONHI (2 mT. ),
cynTaH (2 mT.), majoyka CTEKISHHA, MajJoyka Y00HUTOBAs, IIITATUBHI
u3onupyromue (2 mr.)

MamnHasnektpodopHas W BBICOKOBOJIbTHBIHMCTOUHUK:
Ha3nauenue: Uil mOJMy4deHHMS DIIEKTPUYECKOTO 3apsia BBICOKOIO
MOTEHLIMaa U MOJy4eHUsI HCKPOBOTO pa3psia,

JUCKHU Ha CTOMKAaX: HAJIU4YHE,




KoanvecTBo etmHAT 1JTs1
001 eo0pa3oBaTebHBIX

KosmyecTBO eMHAT IS
001meo0pa3oBaTeJbHbBIX

Ne Haumenosanse Kparkue npuMepHbIe TEXHUYECKHE XaPAKTEePHCTUKH OpraHu3aunii, ne OpraHM3aluii, SIBJISIIOLINXCSH
o0opynoBaHust SIBJISIIOLLIMXCS
MAJTOKOMILTEKTHBIMH, €]1. MaJOKOMIIVIEKTHBIMH, €.
— HU3M.

KOJIMYECTBO JICHIeHCKNX OaHOK: HE MeHee 2,
MOJ/ICTaBKa: HATMUUE
Kommext npoBonios: Jlnnna: He menee 500 mM - 4 it , 250 MM - 4 .,
100 MM - 8 mIT., HA3HAYEHHUE: IS TOAKIIFOUEHUS IEMOHCTPALIMOHHBIX
npuOOpoB U OOOpYIOBaHUS K HCTOYHUKY TOKa, ANl COOpKH
AIIEKTPUUYECKUX IIeTIeH, BKIIIOUYas 3JIeMEHTHI U3 pa0boThl "[locTosTHHBIIHI
AJIEKTPUYECKUM TOK"
IlITaTuB J1aOOPATOPHBIH C ACPIKATEIIMU
BECHI JJIEKTPOHHBIE
MEH3ypKa, Ipesen usmepenus 250 mi
nuHamometp 1H
nuHamometp SH
HUJIUHAP CTaIbHOM, 25 cM3
IUAJTUHAP aTIOMUHHUEBBIN 25 cm3
UUJIUHAP aTIOMUHHUEBBIN 34 cm3
HUAJTUHAP TIACTUKOBBIN 56 cM3 (117151 M3MEpEeHus CUITbl ApXuMesa)

Ob6opynoBaHue | npyxuna 40 H/m

nabopaTopHbIX pabot u | npyxkuna 10 H/m

4.2.| yaennueckux  onbIToB| rpy3sl o 100 r (6 mit.) 8 miT. 4 mr.

(Ha 0a3ze KOMIUIEKTOB
st OI'9)

rpy3 HaOOPHBIN yCTaHABIUBAET Maccy ¢ marom 10 T

MepHas JIeHTa, JTUHEeNKa, TPaHCIOPTUP

OpYCOK C KPIOUKOM U HUTHIO

HarpasJysitomas 1iuHo He MeHee S00 M. JlomkHBI OBITH 00ecTIeueHbI
pa3Hbie K03 OUIIMEHTHI TPeHUS OpyCcKa MO HATIPABIISIONIEH
CEKYHJIOMED AJIEKTPOHHBIN C TaTYMKOM

HaIpaBJsIoIas Co MKaIou

OpYCOK JIEpEBSHHBIN C ITyCKOBBIM MarHUTOM

HUTSHOW MasTHUK C TPY30M C IIYCKOBBIM MarHUTOM U C BO3MO>KHOCTBIO
W3MEHEHUS JUTMHBI HUTH

pbIyar
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OJIOK ITOIBUKHBIA

OJIOK HEIIOABUIKHBIN

KaJIOpUMETP

TEPMOMETDP

WMCTOYHUK TMHUTAHUS MOCTOSHHOTO TOKa (BBIIPSAMUTEIh C BBIXOJHBIM
HanpsbkeHueM 36-42 B wim OaTtapeifHbplii OJIOK ¢ BO3MOXKHOCTBIO
PEryJIUPOBKHU BBIXOJHOTO HAMPSIKEHUS

BOJIBTMETP JIBYXIIpenenbHbli (3 B, 6B)

amnepMetp aByxmnpeaenbHsbiil (0,6A, 3A)

pesuctop 4,7 Om

pesucrtop 5,7 Om

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

nepeMeHHbI pesuctop (peocrtar) 1o 10 Om
COCIMHUTEIIbHBIE TTPOBOJIa, 20 IT.

KITIIOY

HaOOp NMPOBOJIOYHBIX PE3UCTOPOB PlS

cobuparonias JMH3a, pokycHoe pacctosiHue 100 MM
cobuparomas 1uH3a, PoKycHoe pacctosaue SOmMm
pacceuBarolas JIMH3a, POKYCHOE paccTOSIHUE -75MM
9KpaH

ONTHYECKAsT CKaMbsI

cnang «Monenb npeaMeTay»

OCBETHUTETh

HNOJYLIMJIMHAP C TUIAHIIETOM C KPYTOBBIM TPaHCIIOPTHUPOM
[Tpubop 11 M3ydeHus ra30BbIX 3aKOHOB

Kanumnsiper

Hudpaxuonnas pemerka 600 mTpruxos/MmM
Judpakuuonnas pemerka 300 mTpuxos/mMm

3epkaino

JlazepHas yka3ka




HaumenoBaHme
o0opynoBaHus

Kparkue npumepHbie TeXHHYEeCKHE XaPAKTEPUCTHKH

KoauyecTBo equHU 1J151
001meo0pa3oBaTeIbHBIX
OpraHu3aunuii, He
SAIBJISIIOLMXCSA

MaJOKOMILICKTHBIMH, €]1.

KoauuecTBo emHUI 1151
001e00pa3oBaTeIbHbIX
OpraHu3auuii, ABJISIIOIUXCS
MAaJIOKOMILIEKTHBIMM, €]I.

M. HU3M.
[Tonsipouns B pamke
Illenu FOura
Karymika MoTok
biok nuonos
bnok konzneHcaropos
Kommac
Maruut
DIIeKTPOMarHuT
Onuiky jxese3Hble B OaHKe
TexHoJIOrHYecKasi HANPaBJIEHHOCTD
PoOoroTexHuueckuii HaOop mpeqHa3HaueH A H3Yy4eHHs OCHOB
POOOTOTEXHMKH, JETalied, y3JI0B U MEXaHHW3MOB, HEOOXOIMMBIX JUIS
CO3/1aHUs pOOOTOTEXHUYECKUX YCTPOUCTB.
Habop npexacraBnsier coboif KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COEJMHUTENIbHBIX 3JIEMEHTOB U 3JIEKTPOTEXHHUUECKUX KOMIIOHEHTOB.
HaGop mno3Bomsier cobuparh (M HOporpaMMHUpOBaTh coOHUpaemble
MO/IEININ), U3 JIIEMEHTOB, BXOJIAIIMX B €0 COCTaB, MOJIEJIN MEXaTPOHHBIX
. U poOOTOTEXHMYECKHMX  YCTPOWCTB C  aBTOMAaTH3UPOBAHHBIM
OO0pa3zoBarenbHbIii .
yIpaBJIEHUEM, B TOM UHCIIE€ Ha KOJIECHOM X0y, a TaKXKe KOHCTPYKLIUH,
KOHCTPYKTOP LIS
1 |q 610umorg OCHOBAHHBIX Ha HCTIONb30BAHMN Tepesiad (B TOM YHCIIE YEPBIYHBIX U 1 1
PaKTHKH OYHOT'O IIT. IIT.

OPOrpaMMHpOBAHUS €
KOMIIJIEKTOM JaTYMKOB

3y04aThIX), a TAKXKE PbIUaroB.

CBETOAMOIHBI MATPUYHBIM JUCIUIEH ¢ Oeloil MOJACBETKOM Ha
KOHTPOJIJIEPE

KomnmndecTBo mopToB BBOAa/BRIBOIAa HA KOHTPOJIEpE HE MeHee 6
KomnuecTBo xkHOIIOK HE MeHee 4

OO0111€€ KOJIMYECTBO DIIEMEHTOB: HEe MeHe 520 11T, B TOM YHCIIE:

1) mporpammupyeMblii OJIOK YIPaBJICHHUS, KOTOPBI MOXKET paboTaTh
ABTOHOMHO U B TIOTOKOBOM PEXXHME;

2) CepBOMOTOPBI

3) maT4MK CHITBI
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4) naT4yuK paccTOSHUs

5) natyuk 1BeTa

6) akKymMyJIATOpHas 6arapes

7) IlnacTUKOBBIE CTPYKTYPHBIE SJIEMEHTHI, BKJItOYast meppopupoBaHHBIC
AJIEMEHTHI: OaJKH, KYOUKH, OCH M BaJIbl, COCTUHUTEIbHBIC SJIEMEHTHI K
OCSIM, IIECTEPHH, MpPeTHA3HAYCHHBIC ISl CO3JaHHS YEPBSIYHBIX U
3yOUaThIX nepeaay, COeTNHUTEIbHBIE U KPETICKHBIE SJIEMEHTHI;

7) [TporpammHoe obecrieueHue, UCIIONIb3YEMOE
POrpaMMUPOBAaHUS COOMPAEMBIX POOOTOTEXHUYECKHX MOJECICH H
yCTPOMCTB, JOCTYIHO JJIsl CKaYMBaHUs U3 ceTH MHTepHeT

IS

OO6pa3zoBaTeabHBII
HaOOp MO MEXaHWKeE,
MEXaTPOHHKE "
pPOOOTOTEXHUKE

KomriekT a1 u3ydeHus OCHOB 3JIEKTPOHUKHA U POOOTOTEXHHUKH

Ha6op nomxeH ObITh peAHa3HAYEH IJI TPOBEACHUS YIEOHBIX 3aHITUH
MO DJIEKTPOHUKE M CXEMOTEXHHUKE C IeIbI0 M3YYCHHS Haubosee
pacipoCTpaHEHHOM EeMEHTHO 0a3bl, MPUMEHSEMOM ISl HHKEHEPHO-
TEXHUYECKOT'0 TBOPYECTBA YUAIINXCS M pa3pabOTKH yueOHBIX MOJIENIEH
poboToB. Habop momxkeH mo3BoJsATh YUaIUMCS Ha MPAKTUKE OCBOUTH
OCHOBHEIE TEXHOJIOTHM  TIPOCKTUPOBAHMS POOOTOTEXHUUECKHX
KOMIUJIEKCOB Ha MIpUMepe Y4eOHBIX MoieNiell poOOTOB, a TAaKKE U3yUUTh
OCHOBHBIE TEXHUYECKHE PEIICHUS B 00JIaCTU KHUOEPHETHUYECKUX H
BCTPANMBAEMBIX CUCTEM.

B coctaB komImiekTa JODKEH BXOJIUTh HAOOp KOHCTPYKTHBHBIX
AIIEMEHTOB JIJIs1 COOPKM MaKeTa MaHUITYJISIIHOHHOTO POO0Ta, KOMITJIEKT
METAJUIMYECKUX KOHCTPYKTHUBHBIX 3JEMEHTOB JJsi COOPKM MakeTa
MOOUITBHOTO po0O0Ta U T.II.

B coctaB koMIulekTa BXOIUT HAOOp 3JEKTPOHHBIX KOMIIOHEHTOB IS
U3YYEHHUS] OCHOB JJIEKTPOHUKU M CXEMOTEXHHKH, a TaKKe KOMIUIEKT
IIPpHUBOJ0OB u JaTYUKOB Pa3sIn4IHOTrO THUIIa JIIsL pa3pa6OTKI/I
p060TOTeXHquCKHX KOMIIJIEKCOB.

B cocraBp koMiiekTa AOJDKHO BXOIUTHL: MOTOPBI C DHKOACPOM - HC

1 .

1 mrT.
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MeHee 21T, CEPBOMPUBOJ OOJBIION - HE MeHee 41T, CepBONPHBO]
MaJIbli - HEe MeHee 21T, MH(pPAKpPaCcHBI JaTYMK - HE MeHee 3T,
yIIBTPa3BYKOBOM JaTUMK - HE MEHee 31T, JaTYUK TeMIepaTyphl - HE
MeHee lImT, AAaTYMK OCBEUICHHOCTH - HE MeHee lmr, Habop
ANEKTPOHHBIX KOMIIOHEHTOB (PE3UCTOPBI, KOH/IEHCATOPHI, CBETOINO/IbI
pPa3IMYHOTO HOMHHANA), KOMILJIEKT MPOBOAOB  JUIsl OecrmaeyHoro
IPOTOTUNIMPOBAHMS,  IIaTa  OecrnacuyHoro IIPOTOTUIIHPOBAHUS
aKKyMYJIIATOP U 3apsiIHOE YCTPOICTBO, .

B cocraB kommiekTa J0JKEH BXOAUTh IPOrpaMMHUPYEMbIIl KOHTPOJLIED,
nporpammupyemsliii B cpesie Arduino IDE wnu ananoruyssix cBo60aHO
pacIpoCTpaHsIeMbIX cpenax pa3paloTKu. IIporpamMmmMmupyemslii
KOHTpPOJUIEp JO0JKEH 00JaiaTh MopTaMu JUIsl MOAKIOYEHHS UPPOBBIX
U aHanoroBbIX ycrpoiictB, uHTepdeiicamun TTL, USART, 12C, SPI,
Ethernet, Bluetooth i WiFi.

B cocraB xomIuiekTa JOMKEH BXOOUTh MOAYJb TEXHHUYECKOTO 3PEHUS,
MPEJCTABISAIOMINNA cO00I BEIYMCIUTENLHOE YCTPOMCTBO CO BCTPOSHHBIM
MHUKpPOIIPOIIecCCOpOM (KOJI-BO siJiep - HE MeHee 41UT, yacToTa sjpa He
menee 1.2 I'Tu, oovem O3Y - He menee 512M6, o6beM BCTpOEHHOMN
namsTu - He MeHee 81'0), MHTErpUpOBaHHOM KaMmepol (MakCHMalbHOE
paspelleHue BUAEON0TOKa, nepeaaBaemoro no uHrepgeiicy USB - He
MeHee 2592x1944 en.) u ontudeckoit cucreMoil. Moaysb TEXHUYECKOTO
3peHHsT  JOJDKeH  o0JlafaTh  COBMECTUMOCTBIO C  Pa3IUYHBIMU
IpOrpaMMUPYEMBIMU KOHTPOJUIEPAMU C TIOMOIIbI0 HHTEepdeiicos - TTL,
UART, I2C, SPI, Ethernet. Moaynap TEXHHYECKOTO 3PEHUS JOJKEH
UMETh  BCTPOCHHOE  TNPOrpaMMHOE  oOOecliedeHne Ha  OCHOBE
ONEpAaLlMOHHOM  cHucTeMbl  LinuxX, MO3BOJISIONIEE  OCYIIECTBISAThH
HACTPOWKY CHCTEMBbl MAIIMHHOTO OOyuYeHHs MapamMeTpoB HEHPOHHBIX
cereil Ans oOHapyKeHHs OOBEKTOB, ONpEIENeHHs MX MapamMeTpoB U

JalbHEUIeH uIeHTH(PUKAIIUIH.




HaumenoBanme
o0opynoBaHust

Kpatkue npumepHble TeXHHYECKHE XapaKTePUCTHKH

KonnvectBo equnun aias
001 eo0pa3oBaTebHBIX
opraHM3auuii, He
SAIBJISIIOLMXCSA

MaJOKOMIIICKTHBIMH, €/1.

KosmuecTBO emHAT TSI
001meo0pa3oBaTeJbHbBIX
OpraHu3auuii, siBJISIIOIUXCS
MAaJIOKOMILIEKTHBIMH, €]1.

— HU3M.
KommuiekT momxkeH obecrednBaTh BO3MOXHOCTh M3YyYEHHS OCHOB
pa3pabOTKH NPOTpaMMHBIX U alNapaTHBIX KOMILJIEKCOB HMHYKEHEPHBIX
cucreM, pemreHuii B cgepe "MHTepHET Bemieit", a Takke perieHui B
00J1acTH POOOTOTEXHUKH, UCKYCCTBEHHOTO MHTEJUIEKTa U MAIIMHHOTO
o0yueHusl.
KomnblorepHoe o6opyroBanue
®dopm-hakTop: HOYTOYK;
Kectkas, HeoTKIItOUaeMas KilaBuaTypa: HaJu4uue;
Pycckas packiaaka KiaBUaTypbl: HAIUYUE;
Huaronans skpaHa: He MeHee 15,6 q1roiMOB;
Pazpemenue sxpana: He menee 1920x1080 nukceneit;
KonuuecTBo s1ep npoueccopa: He MeHee 4;
KonuuecTBo MOTOKOB: HE MeHee §;
bazoBas TakroBas yacrora npoueccopa: He Menee | ['T;
MaxkcuMmanbHasi TakTOBasl 4acToTa npoueccopa: He meHee 2,5 ['T;
Kamr-namsate nporieccopa: He MeHee 6 MoOaiir;
O0beM ycTaHOBIIEHHON ONepaTUBHON maMsTu: He MeHee § ['0aiiT;
1 HoyT6yK O06beM nmoaaepKuBaeMoil onepaTuBHON NaMsITH (1711 BO3MOKHOCTH 3 e 5 wr.

pacmupenus): He MmeHee 24 ['6aiit;

O0beM Hakonutelids SSD: He meHee 240 I'0aiiT;

Bpemst aBToHOMHO# paboThI OT OaTapen: He MeHee 6 4acos;

Bec HOyTOyKa € yCTaHOBJIEHHBIM aKKyMYJsITOpOoM: He Oosee 1,8 Kr;
Buemnuit unrepgeiic USB crannapra He Hibke 3.0: He MeHee Tpex
CBOOOHBIX;

Buemnuit unrepdeiic LAN (ucnonb30BaHuE MEPEXOTHUKOB HE
IIPEyCMOTPEHO): HAINYMKE;

Hanmune momyneii u natrepdeiicoB (MCMOIb30BaHNUE MTEPEXOTHUKOB HE
npeaycMotpeno): VGA, HDMI;

becripoBoanas cBs3p Wi-Fi: Hanuuue ¢ nonaepxkoil crangapra [IEEE
802.11n unu coBpeMeHHee;




KoanvecTBo etmHAT 1JTs1
001 eo0pa3oBaTebHBIX

KosmuecTBO emHAT TSI
001meo0pa3oBaTeJbHbBIX

CKaHep, KOIHUp)

TexHonorus nevyaTu: JaepHas
MaxkcumanbHoe paspeunienue neyatu: He MeHee 1200x1200 Touek;
Wnrepdeiicer: Wi-Fi, Ethernet (RJ-45), USB.

HaumeHnoBanue opraHusanmi, He o
Ne Kparkue npuMepHbIe TEXHUYECKHE XaPAKTEePHCTUKH OpraHM3aluii, SIBJISIIOLINXCSH
o0opynoBaHust SIBJISIIOLLIMXCS
MaJOKOMIIVIEKTHBIMH, €.
MaJOKOMIIICKTHBIMH, €/1.
HU3M.
HU3M.
Web-kamepa: Hannume,
Manunynastop "Mbllb": HAIUYKE;
[IpenycranoBiaeHHas ONepallMOHHAs CUCTEMA C IpaduuecKum
MI0JIb30BATEIBCKUM HHTEpdEiicom, obecrieunBaromas padoTy
pacrpoCcTpaHEHHBIX 00pa30BaTEIbHBIX U OOIIECUCTEMHBIX
IIPUIOKEHUH: HAJTUYHE.
Tun ycrpoiictea: MOV (byHKIMM 1T€YaTH, KOMUPOBAHMUS,
CKaHHUPOBAHHUSA);
®dopmat Oymaru: He MeHee A4;
Moy (mpunHTED, P M . ’
2 L{BeTHOCTB: YepHO-OEIIbI; 1 m. 1 mr.




NPOPUJIbHBIV KOMILIEKT OGOPYJIOBAHU S

TABJIMLIA Ne2

KoaunuectBo (1070507 010910) 631

IIpO(i)HJI]:HOI‘O KoauuecTBo CAUHUI IJIdd
KOMILJICKTAa l'[pO(l)I/lJIbHOFO
Ne Haumenosanne Kpatkue npumepHble TEXHUYECKHE XaPAKTEPUCTUKHU (00mcodpasosatenrurre KoMILIeKTa
000pya0BaHuUs OpraHu3alnum, He (MaJIOKOMILJIEKTHbIE
ABJIAKOHIHUECH 06me06pa3OBaTe.m>m>le
MaJIOKOMl'[JIeKTHLIM), opraﬂnsaunn), ¢1. U3M.
€. U3M.
BA3OBAS (OBA3ATEJIBHAS YACTD)
EcrecTBeHHOHAYYHAsl HAIPABJICHHOCTH
ObecrieunBaeT BBIIOJIHEHUE JIA0OPATOPHBIX padOT HA YpOKax MO OMOJIOTUH B
OCHOBHOM IIIKOJIE ¥ MPOEKTHO-UCCIIEA0BATEIIbCKOMN NEITEIbHOCTH YUaUXCSl.
Kommnekranus: becnpoBoiHOM MyIbTUIATYUK 10 OMOIOTHH € 6-10
BCTPOCHHBIMH JIATYUKAMH:
JlaTuuk BiaaxHOCTH ¢ auana3zonoM udmepenus 0...100%
JlaT4MK OCBEIICHHOCTH C MANa30HOM M3MEpPEHUsI He yxke ueM oT 0 110
180000 nx
Hatuuk pH ¢ nuanazonom uzmepenus He yxxe uem ot 0 go 14 pH
JlaTuuk TemmnepaTypsl ¢ 1Mara3oHOM U3MEPEHHsS He yxke ueM oT -20 10
+140C
Iudporas naGopatopis JlaT4MK 3JIEKTPONPOBOAUMOCTH C AMANa30HAMU U3MEPEHUsS HE yxe ueM oT ()
1o 200 MxCwm; ot 0 1o 2000 MxCwm; ot 0 10 20000 MKCMm
1. 10 OMOJIOTHH N 3 . 2 mIT.
(yaeHmuecKkasn) JlaTunk TemmnepaTypbl OKpYKarollel CpeJibl C TUana3oHOM U3MEPEHUS HE

yxe ueM oT -20 1o +40

AKkceccyapsl:

Kabens USB coenquHuTENbHBII

3apsigHOE yCTpoiicTBO ¢ KabeneM miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

Kpartkoe pykoBOACTBO 10 3KCILTyaTalnuu 1udpoBoii madbopaTopuu
Hudposas Buneokamepa ¢ METAIIMYECKUM IITATUBOM, pPa3pelIeHUE HE
menee 0,3 Mnukc

[IporpamMmmMHoe obecrieueHue

Metoanueckue pekoMmeHaanuu He menee 30 padot

YnakoBka




HauMeHnoBaHue
o0opynoBaHust

KpaTkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KonuyecTBo equHuL A5
npopuIbLHOIO
KOMILIEKTAa
(o0meodpa3oBaTebLHbIE
OpraHM3alnuu, He
AABJISIIOLLM eCS
MaJIOKOMILIEKTHBIM),
e/l. U3M.

KoauyecTBo equHuL A5
npopuabHOrO
KOMILIeKTa
(MaJIOKOMILJIEKTHbIE
001meodpasoBaTesbHbIe
OpraHM3alum), e1. U3M.

Hanuuue PYCCKOA3ZBIYHOT'O caiita NOAACPIKKH, HAITUNIHNEC BUACOPOJIMKOB.

[Mudposas nadbopatopus
110 XMMUH (YyUeHHUYECKas)

OO6ecnieunBaeT BHINIOJHEHHUE TA0OPATOPHBIX padOT MO XMMUU Ha YPOKaxX B
OCHOBHOI IIIKOJIE U IPOEKTHO-UCCIIEI0BATENBCKON JEATENbHOCTH YUaIUXCA.
Komruiekramnus:

becnipoBoHOM MYIBTHAATYHUK IO XUMUHU C 4-MSI BCTPOCHHBIMU JTATYMKAMH:
Hatuuk pH ¢ nuanaszonom usmepenus He yxe yem ot 0 1o 14 pH

JlaTuuk BBICOKOW TeMIepaTyphl (TEpMONAPHBI) ¢ AMANa30HOM U3MEPEHUS
He yxe 4eM oT -100 o +900C

JlaTuuk 31eKTPONpPOBOAUMOCTH C AMANa30HaMU U3MEPEHUs He yke 4eM oT 0
10 200 MmxCwm; ot 0 g0 2000 MxCwMm; oT 0 7o 20000 MkCwm

JlaTuuk TemmiepaTypsl IJIATUHOBBIN C IMAa30HOM U3MEPEHUS HE y)KE YeM
ot -30 o +120C

OTtnenbHBIE JATYUKU:

JlaT4yuK ONTUYECKON IJIOTHOCTH 525 HM

AKceccyapsl:

Ka6ens USB coequHUTENBHBIHI

3apsiiHOE yeTpoiicTBO ¢ kKabeinem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

Kpartkoe pykoBOACTBO 10 3KCILTyaTauy MUGPoBOi JabopaTopun

HaGop nmabopatropHoii 0OCHaCTKH

[IporpamMmmMHoe obecrieueHue

MeTtoaudeckue pekomeHaanuu He menee 40 padot

Hannuue pycckos3pIMHOTO caiiTa NOAIEPKKU

Haynune Buaeopoarkos.

3 mIT.




HauMeHnoBaHue
o0opynoBaHust

Kparkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KoauyecTBo equHum s
npopuIbLHOIO
KOMILIEKTAa
(o0meodpa3oBaTebLHbIE
OpraHM3alnuu, He
AABJISIIOLLM eCS
MaJIOKOMILIEKTHBIM),
e/l. U3M.

KoauyecTBo equHuL A5
npopuabHOrO
KOMILIeKTa
(MaJIOKOMILJIEKTHbIE
001meodpasoBaTesbHbIe
OpraHM3alum), e1. U3M.

[Mudposas nadbopatopus
o gusuke
(yuenunueckas)

OO6ecrieuynBaeT BBIITOJIHEHUE YKCIIEPUMEHTOB 110 TeMaM Kypca (pu3uKy.
Komruiekranus:

BecripoBogHOM MyJIETHAATUUK 110 PU3UKE C 6-F0 BCTPOCHHBIMH JTaTYHKAMHU:
[udpoBoii gaTynK TeMIEpaTypshl ¢ AUAMA30HOM U3MEPEHHSI HE y)Ke YeM OT -
20 mo 120C

udpooii gaTunk aOCOTIOTHOTO JABJICHHS C JUAMa30HOM U3MEPEHUS He
yxxe yem ot 0 1o 500 xI1a

JlaTyuk MarHUTHOTO TOJIS C TMANa30HOM U3MEpEeHUs He yxxe 4eM oT -80 1o
80 mTn

JlaTuuk HampspKEHUS © AMana3oHaMu U3MEPEeHUs He yxKe ueM oT -2 110 +2B ;
oT -5 1o +5B; ot -10 no +10B; oT -15 mo +15B

JlaTunk TOKa He yxke 4em ot -1 1o +1A

JlaTuuk akcenepoMeTp ¢ moKa3aTessiMU He MeHee yeM: +2 g; +4 g; +8 g
OTtnenpHBIE YCTPOMCTBA:

USB ocmumiorpad e menee 2 kanana, +/-100B

AKkceccyapsl:

Kabens USB coenuHUTENbHBIN

3apsaHoe ycTpoiicTBO ¢ KabeneM miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KoHcTpykTop A1 poBeIeHus IKCIIEPUMEHTOB

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTanuu udpoBoit 1abopaTopuun
[IporpamMmmMHoe obecrieueHue

Metoauueckue pekomenaanuu (40 pador)

Hannune pyccKkosi3pIMHOTO cailTa MogAEPKKU

Hannuue BuaeopoInKkoB.

3 mIT.

KoMmnbroTepHoe 00opy1oBanue

4.

HoytOyx

®dopm-PakTop: HOYTOYK;

3 miIT.

2 1IT.




HauMeHnoBaHue
o0opynoBaHust

Kparkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KonuyecTBo equHuL A5
npopuIbLHOIO
KOMILIEKTAa
(o0meodpa3oBaTebLHbIE
OpraHM3alnuu, He
AABJISIIOLLM eCS
MaJIOKOMILIEKTHBIM),
e/l. U3M.

KoauyecTBo equHuL A5
npopuabHOrO
KOMILIeKTa
(MaJIOKOMILJIEKTHbIE
001meodpasoBaTesbHbIe
OpraHM3alum), e1. U3M.

XKectkas, HeoTKIIIOUaeMas KilaBuaTypa: HaJIu4ue;

Pycckas packiiazika kinaBuaTypbl: HaJIM4KE,

Juaronans skpaHa: He MeHee 15,6 11oiMoB;

Pazpemenue sxpana: He menee 1920x1080 nukceneit;

KonnuecTBo siep npoueccopa: He MeHee 4;

KonnuecTBO NOTOKOB: HE MeHee §;

bazoBas TaktoBas yactorta npoueccopa: He meree 1 ['T;
MakcumanbHasi TAKTOBasl 4acToTa rpoueccopa: He Menee 2,5 ['T'w;
Komi-namsarts nporieccopa: He Mmenee 6 MoOaiir;

O0BeM ycTaHOBIIEHHOH OllepaTUBHON NaMATu: He MeHee 8 ['0aiiT;
O6beM noaepKUBaeMoM ONepaTuBHOM MaMsTH (1711 BO3MOKHOCTH
pacmpenus): He MmeHee 24 ['6aiiT;

O6nem Hakomutela SSD: He menee 240 ['0aiiT;

Bpemst aBToHOMHO# paboThl OT OaTapen: He MeHee 6 4acoB;

Bec HoyTOyKa ¢ yCTaHOBJIEHHBIM aKKyMyJIsiTOpoM: He Oosee 1,8 kr;
Buemnnit uarepdeiic USB cranaapra e Huxke 3.0: He MeHee Tpex
CBOOOIHEIX;

Buemnnit uarepdeiic LAN (ucnonp30BaHME EPEXOTHUKOB HE
MIPEyCMOTPEHO): HATUUKE;

Hannune monyneit u uaTepdeiicoB (MCIONb30BaHUE MEPEXOTHUKOB HE
npenycmotpeno): VGA, HDMI;

becripoBognas cBsa3p Wi-Fi: Hanuuue ¢ nonnepxkkoit crangapra [IEEE
802.11n unu coBpeMeHHee;

Web-kamepa: Hanuuue,

Manunynsatop "MbIlb": HATNYKE,

[IpenycranoBneHnHas oneparuoHHas cucTemMa ¢ rpaduuecKum
M0JIb30BaTEILCKUM HHTEpdeiicom, obecnieunBatomnias paboTy

pacnpocTpaHEHHBIX 00Pa30BaATEIbHBIX M OOIIECUCTEMHBIX NPUIIOKEHHN:




HauMeHnoBaHue
000py10BaHuUs

Kparkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KosnyecTBO equHUI 1JI5T
npopuIbLHOIO
KOMILJIEKTA
(o0meodpa3oBaTebLHbIE
OpraHM3alnuu, He

KosmmyecTBo eqmHun fuis
npopuabHOrO
KOMILIeKTa
(MaJIOKOMILJIEKTHbIE

ABJIAIOLIHECH 001meodpasoBaTesbHbIe
MaJIOKOMILIEKTHBIM), OpraHM3alum), e1. U3M.
€. U3M.
HaJu4ue.
Tun ycrpoiictBa: MOV (pyHKIIUHN 1e4aTH, KOMUPOBAHUS, CKAHUPOBAHNUA);
®opmar Oymaru: He MeHee A4;
5 M®YV (npuntep, ckanep, |lIBeTHOCTh: YepHO-OeIbIi; 1 wr 1 e
' KOIIHP) TexHonorus nevaru: gazepHas ' ’
MakcumanbHoe pa3penieHue neyatu: He meHee 12001200 touek;
Wurepdeiicer: Wi-Fi, Ethernet (RJ-45), USB.
JOINOJIHUTEJIBHOE OBOPYJIOBAHUE
EcrecTBeHHOHAYYHAsl HAIPABJICHHOCTH
ObecrieunBaeT BBIIOJIHEHUE JIA0OPATOPHBIX padOT HA YpOKax Mo OMOJIOTUU B
OCHOBHOI IIIKOJI€ ¥ IPOEKTHO-UCCIIEI0BATENbCKON eI TENIbHOCTH YUaIXCS.
Kommnekranus: becipoBoiHON MyIbTUIATYHUK 10 OMOIOTHH C 6-10
BCTPOCHHBIMH JIATYUKAMH:
JaTunk BnaxkHocTH ¢ quanazonoM uzmepenus 0...100%
JlaTuuk OCBEIIEHHOCTH C AMara30HOM U3MEpeHUs He yxke ueM oT 0 1o
180000 nx
Hatuuk pH ¢ nuanazonom uzmepenus He yxxe uem ot 0 1o 14 pH
[Mudposas naboparopust | JlaTuuk Temneparypsl ¢ Tuana30HOM U3MEpeHHsl He yxke ueM oT -20 10
1. o Ouosoruu +140C 1 . I wr.
(yueHuueckas) JlaTuuk 31EeKTPONPOBOANMOCTH € AMANA30HaMU U3MEPEHUsI HE yKe 4eM oT 0

1o 200 MmxCwm; ot 0 1o 2000 MxCwm; ot 0 7o 20000 MxCm

JlaTuuk TeMmnepaTypbl OKpYyKarolei cpeibl ¢ IUarna3oHoOM U3MEPEHUs He
yxe yeM oT -20 mo +40

Akceccyapsl:

Kabens USB coennHUTENBHBIN

3apsimHOE yCTpoiicTBO ¢ KabeneM miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTanuu udpoBoi 1abopaTopun




HauMeHnoBaHue
o0opynoBaHust

Kparkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KonuyecTBo equHuL A5
npopuIbLHOIO
KOMILIEKTAa
(o0meodpa3oBaTebLHbIE
OpraHM3alnuu, He
AABJISIIOLLM eCS
MaJIOKOMILIEKTHBIM),
e/l. U3M.

KoauyecTBo equHuI A5
npopuabHOrO
KOMILIeKTa
(MaJIOKOMILJIEKTHbIE
001meodpasoBaTesbHbIe
OpraHM3alum), e1. U3M.

[udposas Buacokamepa ¢ METAJUTMYCCKUM IITAaTUBOM, pa3pellicHUe HEe
menee 0,3 Mimkc

[Tporpammuoe obecnieueHmne

MeTtoaudeckue pekoMeHaanuu He menee 30 pabot

YnakoBka

Hayinyme pycCKOSI3BIYHOTO caiTa MoIICPKKH, HATNYHE BUICOPOIUKOB.

Hudposas maboparopust
M0 XUMUH (yUeHUYEeCcKas)

ObecrieunBaeT BBIIIOJIHEHUE J1A0OPATOPHBIX padOT IO XMMUM HA YPOKaX B
OCHOBHOI IIIKOJIE U IPOEKTHO-UCCIIE0BATENBCKON JESATENbHOCTH YUaIUXCA.
Komruiekramnus:

BbecripoBojHON MyJIBTUAATUUK 110 XUMUU C 4-MSI BCTPOSHHBIMU JaTYUKAMU:
Hatuuk pH ¢ nuanazonom uzMepenus He yxe uem ot 0 no 14 pH

JlaTuuk BBICOKOW TeMIepaTyphl (TEpMONAPHBIi) ¢ AMANa30HOM U3MEPEHUS
He yxe yeM ot -100 go +900C

JlaTuuK 31EeKTPONPOBOAUMOCTH € AWANa30HAMU U3MEPEHMsI HE yKe 4eM oT 0
1o 200 MxCwm; ot 0 1o 2000 MxCwm; ot 0 70 20000 MkCMm

JlaTuuk Temneparypsbl IJIATUHOBBIN C TMANa30HOM U3MEPEHMS HE YK€ YEM
ot -30 1o +120C

OtnenpHBIE JATUNKHU:

JlaT4uK ONTHYECKON IIOTHOCTH 525 HM

Axceccyapbl:

Ka6ens USB coennHUTENbHBII

3apsimHOE yeTpoicTBO ¢ kKabeinem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaiuy HupoBoi 1abopaTopuu

HaGop nmabopatopHoii 0OCHaCTKH

[IporpamMmmMHoe obecrieueHue

Metoanueckue pekoMeHaauu He menee 40 padot

Hannuue pycckos3pIMHOTO caiiTa NOAJIEPKKU

1 mrT.

1 mrr.




HauMeHnoBaHue
o0opynoBaHust

Kparkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KonuyecTBo equHuL A5
npopuIbLHOIO
KOMILIEKTAa
(o0meodpa3oBaTebLHbIE
OpraHM3alnuu, He
AABJISIIOLLM eCS
MaJIOKOMILIEKTHBIM),
e/l. U3M.

KoauyecTBo equHuL A5
npopuabHOrO
KOMILIeKTa
(MaJIOKOMILJIEKTHbIE
001meodpasoBaTesbHbIe
OpraHM3alum), e1. U3M.

Hannuue BUJICOPOJIMUKOB.

[Mudposas nadbopaTopus
o gusuke
(yuenunueckas)

OOecnieunBaeT BHIMOJIHEHUE SKCIIEPUMEHTOB TI0 TeMaM Kypca (pu3ukH.
Kommnekranus:

BbecripoBoHOM MyIbTHAATUUK 110 (PU3UKE C 6-10 BCTPOCHHBIMH TaTYHMKAMHU:
udpoBoii AaTYMK TeMIepaTyphl C AHAa30HOM U3MEPEHUS HE yXKE YeM OT -
20 no 120C

udposoii gaT4rK aOCOTFOTHOTO IABJICHUS C TUATa30HOM U3MEPEHUS HE
yxke ueM oT 0 7o 500 klla

JlaTurK MarHUTHOTO TOJISl C AMANa30HOM U3MEpPEHUs He yke uyeM oT -80 110
80 mTn

JlaTuuk HanpspKEHUS ¢ AMana3oHaMu U3MEpEeHUsl He yxke ueM oT -2 110 +2B ;
oT -5 10 +5B; ot -10 mo +10B; ot -15 mo +15B

JlaTunk TOKa He yxke 4em ot -1 1o +1A

JlaTauk akcenepoMeTp ¢ ToKa3aTesIiIMU He MeHee ueM: +2 g; +4 g; +8 g
OTtnenpHBIE YCTPOMCTBA:

USB ocmumiorpad e menee 2 kanana, +/-100B

AKkceccyapsl:

KaGens USB coequHUTENBHBIH

3apsaHoe ycTpoiicTBO ¢ KabeneM miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KonctpykTop 1u1st mpoBeieHHs SKCIEPUMEHTOB

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTauy HudpoBoi 1abopaTopuu
ITporpammHoe oOecrieueHue

Meroanueckue pexkomenaamnuu (40 pador)

Hanunuue pycckosi3pI9HOTO caifTa MOIAePKKU

Hannune BuaeopoanKoB.

1 mrT.

1 mrr.

[Mudposas nadbopaTopust
1o PU3NOIOTUN

OO0ecreunBaer MMPOBCACHUC UCCIICIOBAHUA 1O (1)}7HKI_II/IOHI/IpOBaHI/IIO
YCJIOBCYCCKOI'0 OpraHni3Ma. KOMHJ’IGKTaI_II/I}II BCCHpOBO,Z[HOﬁ MYJIbTUAATIUK

1 .

1 mrT.




HauMeHnoBaHue
o0opynoBaHust

Kparkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KosnyecTBO equHUI 1JI5T
npopuIbLHOIO
KOMILJIEKTA
(o0meodpa3oBaTebLHbIE
OpraHM3alnuu, He

KosmmyecTBo eqmHun fuis
npopuabHOrO
KOMILIeKTa
(MaJIOKOMILJIEKTHbIE

ABJIAIOLIHECH 001meodpasoBaTesbHbIe
MaJIOKOMILIEKTHBIM), OpraHM3alum), e1. U3M.
€. U3M.

(mpounbHBIN ypoBeHb) | IO (PU3UOJOTHH C 5-10 BCTPOSHHBIMH JIaTYMKaMU: J|aTunK apTepHaIbHOro
nasneHus (0...250 MM pr. CT.)
JlaT4uK ImyJnibca ¢ Auana3oHoM u3MepeHus He yxe yem ot 30 mo 200 ya/mun
JlaTunk TemmepaTypsl Tella ¢ AMana3oHoOM U3MEpPEHUs He yke 4eM oT +25 1o
+40C
JlaTuMK 4acTOTHI ABIXaHUS C IUANa30HOM MU3MEpEeHUs He yxke 4eM ot 0 10
100 uukI0B/MUH
JlaTuMK yCKOpeHHUs ¢ nmokazarensimu £2 g; +4 g; £+8 g
OTtnenpHBIE yCTPOMCTBA:
Hatuuk OKI' ¢ auanasonom usmepenus He yxe yeM ot -300 no +300 mB)
Hatuuk pH ¢ nuanazonom uzmepenus He yxxe uem ot 0 go 14 pH
JlaTuuk cunoMep ¢ quanasoHoM U3MepeHus He yxke ueM oT -40 no 40 H
JlaTuyuk OCBEIIEHHOCTH C JUarna3oHoM U3MepeHus He yxke yeM ot 0 110
180000 nx
AKceccyapsl:
Ka6ens USB coeqnHUTENbHBIHI
3apsiiHOe yeTpoicTBO ¢ kKabeinem miniUSB
USB Ananrep Bluetooth 4.1 Low Energy
KoHcTpykTop a1 mpoBeieHus: 3KCIEPUMEHTOB
Kpartkoe pykoBOACTBO 10 3KCILTyaTaluu 1udpoBoii madbopatopuu
ITporpammHoe oOecrieueHue
Meroandeckue pekomeHaanuu He MmeHee 20 paboT
Hanuuune pycckosI3pIYHOTO caiTa NOAIEPKKU
Hannune Buaeopoankos.
ObecnieurBaeT MPOBEICHUE YIEOHOTO KOJIOTHIECKOTO MOHUTOPHHTA

Hudposas naboparopust | UHCTpyMEHTAIbHBIMU MeTo1aMU. Habop npumeHsieTcst npu u3yuyeHuu 1 wr 1wt

110 3KOJIOTHH

OKOJIOTHH, 6I/IOJIOFI/II/I, XHUMUH, reorpa(pnn U IpUPOAOBCACHUA, 4 TAKKC IJIA

WHAWBUAYAJIbHBIX UCCICAOBAHNA U HpOCKTHOI)’I ACATCIIbHOCTH HIKOJIBHHUKOB.




HauMeHnoBaHue
o0opynoBaHust

Kparkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KonuyecTBo equHuL A5
npopuIbLHOIO
KOMILIEKTAa
(o0meodpa3oBaTebLHbIE
OpraHM3alnuu, He
AABJISIIOLLM eCS
MaJIOKOMILIEKTHBIM),
e/l. U3M.

KoauyecTBo equHuL A5
npopuabHOrO
KOMILIeKTa
(MaJIOKOMILJIEKTHbIE
001meodpasoBaTesbHbIe
OpraHM3alum), e1. U3M.

Kommnekranus: becripoBoHON MyIbTUIATUMK 10 3KOJIOTHUYECKOMY
MOHHUTOPHHTY C 8-}0 BCTPOCHHBIMU JaTYUKAMHU:

JlaT4MK HUTPAT-HOHOB

JlaTuuk XJIOpUI-UOHOB

Hatuuk pH ¢ nuanazonom usmepenus He yxe uem ot 0 1o 14 pH

JlaTuuk BiaaxHOCTH ¢ auana3zoHoM udmepenus 0...100%

JlaTuuk OCBEIIEHHOCTH C AMANa30HOM U3MEPEHHUs He yxe ueM ot 0 110
180000 nx

JlaTuuk TemrepaTypsl ¢ [Mara3oHOM U3MEPEHHsS HE Yxke ueM OoT -20 10
+140C

JlaTuuk 31EeKTPONpPOBOAUMOCTH C AMANAa30HaMU U3MEpEHUsI He yke ueM oT 0
110 200 MmxCwm; ot 0 1o 2000 MxCwm; ot 0 10 20000 MrkCm

JlaTuuk Temneparypbl OKpYy>Karollei cpeibl C 11ana3oHoM U3MEpEHus He
yxke yeM oT -20 no +50C

OTtnenbHBIE JATYUKU:

Jlatuuk 3ByKa ¢ QyHKIMEH HHTETPUPOBAHUS C TUATIA30HOM U3MEPEHUS
yacToT He MeHee yeM oT 50 'y go 8 xI'ig;

JlaTuMK BIaKHOCTH MOYBBI C JMANIa30HOM U3MEPEHHS HE yxke yeM oT 0 10
50%

Jatuuk kuciopona ¢ nuana3oHom udmepenus ot 0 1o 100%

JlaT4yuK ONMTUYECKON IJIOTHOCTH 525 HM

JlaTuuk ontudeckoi mioTHocTy 470 HM

JlaTyuk TypOMIUMETp C JUana3oHoM u3MepeHus He yxe dyem ot 0 1o 200
NTU

JlaTuuk OKHcH yriiepoja ¢ [uana3oHoM n3MepeHus He yxe yem ot 0 go 1000
ppm

Axceccyapbl:

Kabens USB coenunuTenbubiif (2 mr.)




HauMeHnoBaHue
o0opynoBaHHA

Kparkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KonuyecTBo equHuL A5
npopuIbLHOIO
KOMILIEKTAa
(o0meodpa3oBaTebLHbIE
OpraHM3alnuu, He
AABJISIIOLLM eCS
MaJIOKOMILIEKTHBIM),
e/l. U3M.

KoauyecTBo equHuL A5
npopuabHOrO
KOMILIeKTa
(MaJIOKOMILJIEKTHbIE
001meodpasoBaTesbHbIe
OpraHM3alum), e1. U3M.

3apsiHOE yeTpoiicTBO ¢ kKabeiaem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

CTep)KeHI) AJId 3aKPCIICHUA JaTYUKOB B IITATUBC

Kpartkoe pykoBOACTBO 10 IKCILTyaTaluu udpoBoii 1adopaTopuu
[Tporpammuoe obecnieueHmne

Metoanueckre pekoMeHaauu He menee 20 pador

YnakoBka

Hayim4me pycCcKOSI3BIYHOTO CaiTa MOIJICPKKH, HAUTNYHE BUACOPOJIMKOB.

Muxkpockon nuppoBoi

Tun Mmukpockona: OnoIOruyecKuit

Hacanka Mukpockona: MOHOKYJISIpHas
Ha3znauenue: nabopaTopHbIit

MeTton uccieoBaHus: CBETIIOE MOJIe
Matepuran ONTHKU: ONTUYECKOE CTEKIIO
YBenudyenne MUKpockorna, kpat: 64 — 1280
Oxymsipsl: WF16x

OO6mwexTuBsl: 4x, 10x, 40xs (moaANpy>KUHEHHBIH)
PeBonbBepHas royioBka: Ha 3 0ObEKTHBA

Tun noacBeTKN: 3epKajo WIN CBETOIUO
Pacrnono)xeHre noJICBETKN: BEPXHSISI U HUKHSISA
Marepuan kopyca: MeTall

[IpeameTHslit cronuk, MM: 90

Ncrtounuk nutanus: 220 B/50 'y

Yucno Meranukcenen: 1

1 .

1 mT.

Ha6op OI'D o xumun

B nabop BxoasT Becsl 1abopatopHsble dnekTpoHHbIe 200 T, cCIupTOBKa
nmabopaTopHasi, BOpDOHKAa KOHMUYECKas, MaJIouKa CTEKIIsTHHAs, mpooupka [1X-
14 (10 mwTyk), cTakaH Beicokuii ¢ HocukoM BH-50 ¢ meTkoii (2 mTykn),
WIAHAP U3MEepUTENbHBIN 2-50-2 (CTeKIITHHBIN, C TPUTEPTON KPBIIIIKON ),
HITaTUB J7Is TpoOHpok Ha 10 rué3a, 3a)KuM NpoOUPOUHBIH, HINATeIb-

1 .

1 mrT.




HauMeHnoBaHue
o0opynoBaHust

Kparkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KonuyecTBo equHuL A5
npopuIbLHOIO
KOMILIEKTAa
(o0meodpa3oBaTebLHbIE
OpraHM3alnuu, He
AABJISIIOLLM eCS
MaJIOKOMILIEKTHBIM),
e/l. U3M.

KoauyecTBo equHuL A5
npopuabHOrO
KOMILIeKTa
(MaJIOKOMILJIEKTHbIE
001meodpasoBaTesbHbIe
OpraHM3alum), e1. U3M.

Jokeuka (3 mTykH), Ha0op (hIIaKOHOB JJIsl XpaHEHUS PACTBOPOB H
peakTuBOB (00BeM drakoHa 100 Mt - 5 KOMIUIEKTOB 10 6 MITYK, 00beM
¢makona 30 mit - 10 KOMIUIEKTOB 10 6 MITYK), HAIHHIP U3MEPHUTEIBHBIN C
HocukoM 1-500 (2 mryku), crakan Beicokuit 500 mu (3 mTyku), Habop
epLIeil 111 MBIThS OCYABI (EpII ISl MBIThSI IPOOUPOK - 3 IITYKH, €pI JIsI
MBIThsI KOJIO - 3 MITYKH), XanaT Oenbli X/0 (2 MTyKH), IepyaTku pe3nHOBBIC
XUMHAYECKHE CTOHKHNE (2 MITYKH), OYKU 3aIIUTHBIC, PUIBTPHI OyMasKHBIC
(100 wryk), roprouee amnst cnuptoBok (0,33 1).

B cocraB HabOp BXOJSAT peaKTHBBI: AIFOMUHUI, KeJe30, COISIHASL KACIOTa,
METUJIOpaHXK, peHoapTalenH, aMMHaK, IEPOKCHUI BOJAOPOa, HUTPAT
cepeOpa u Apyrue; B o0IIeH CI0KHOCTH - 44 pa3IMUHbBIX BEIIECTB,
HCTOJIb3YEMBIX JUISl COCTABJICHUSI KOMIUIEKTOB PEAKTUBOB MPH NMPOBEJCHUN
HK3aMEHAIIMOHHBIX YKCIIEPUMEHTOB I10 KYPCY ITKOJIbHOW XMMUHU.

VYuebnas naboparopus
110 HEUPOTEXHOJIOTUU

B cocras BxomT:

Cencop Tun 1 He menee | mrT., obecreynBaeT BO3MOXHOCTb PETUCTPALIUN
CUTHaJIa dJIEKTPUUECKON aKTUBHOCTU MBIIII] (dNIeKTpoMuorpammsl, OMI).
Perucrparnus qomKkHa OCYIIECTBISETCS HEMHBA3UBHO, CYXUMU AJIEKTPOIaMH.
B03M0OXXHOCTBIO KPEIUIEHHS K PYKE YEJIOBEKA, YTO JOJIKHO 1aBaTh
BO3MOKHOCTBH PETUCTPUPOBATH DJIEKTPUUECKYIO aKTUBHOCTH MBIIIIIHI B
o0acTu, HaJ KOTOPO pacmomnaraercs KpemieHnue. [Ipyu HanpsskeHun
MBIIIIIBI JOJDKHA OBITH 00ECTICYeHa BO3MOKHOCTh HAOIIOICHUS TyIHOCTH
curHana (T.e. npucyrctsue OMI'), mpu paccaabIeHUHN MBIIIIIHI - €€
OTCYTCTBHE.

Cencop Tun 2 He menee | mT., obecrneynBaeT BO3MOXHOCTh PETUCTPALIUN
curHazna goromieruzmorpammsl (PIIT") onTuyeckum myrem, 3a cyer
M3MEHEHHUS OTPAKEHHOTO OT KPOBEHOCHBIX COCY/IOB CBETa, 00bEM KOTOPBIX
W3MEHSETCS MO BO3JICHCTBHUEM ITYJIHCOBOU BOJHBI. CEHCOp JOMIKEH OBITh
o0ecrniedeH BO3MOXKHOCTBIO KPETUICHHUS K MOAYIICYKe MalbIla YeJIOBEKa.

1 mrT.

1 mrr.




HauMeHnoBaHue
o0opynoBaHust

Kparkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KonuyecTBo equHuL A5
npopuIbLHOIO
KOMILIEKTAa
(o0meodpa3oBaTebLHbIE
OpraHM3alnuu, He
AABJISIIOLLM eCS
MaJIOKOMILIEKTHBIM),
e/l. U3M.

KoauyecTBo equHuL A5
npopuabHOrO
KOMILIeKTa
(MaJIOKOMILJIEKTHbIE
001meodpasoBaTesbHbIe
OpraHM3alum), e1. U3M.

Cencop Tun 3 He menee 1 mrt., o0ecrieunBaeT BO3MOKHOCTh: PErUCTPALIUU
curHazia snekrpokapanorpammsel (OKI') He HHBa3UBHBIM CIIOCOOOM;
peructpaund I, II u Il oTBe1€HMI; TOAKIIFOYEHUS STIEKTPOJIOB K CEHCOPY C
MIOMOIIBIO0 COETUHUTENBHBIX TPOBOI0B, 000pynoBaHHbIX TouchProof
pazbeMamu.

Cencop Tun 4 He menee 1 mT. obecrneynBaeT BO3MOXHOCTh: PETUCTPALIUU
CUTHaJIa KO>KHO-TalbBaHn4eckout peakiuu (KI'P), perucrpanust kotoporo
OCYUIECTBJISIETCSL HA TOCTOSIHHOM TOKE; MOJKJIFOUEHHUSI K TEJIy YeJIOBEKa C
ITOMOUIBIO CYXUX 3JIEKTPOAOB, MOJIKIIFOUEHUE KOTOPHIX K CEHCOPY
ocymectBisieTcs ¢ nomouisio TouchProof paznemoB.

Cencop Tun 5 He menee | mT., oOecrieunBaeT BO3MOKHOCTh: PETUCTPALIUN
CUTHaJIa 3JICKTPUYECKON aKTUBHOCTH Mo3ra (231") ¢ MOMOIIbIO CYyXHX
HEUMHBA3UBHBIX 3JIEKTPOOB; PETUCTPALMH 3JIEKTPUUECKON aKTUBHOCTHU
Pa3HBIX A0JE€M MO3ra; MOJKIYEHHS dJIEKTPOAOB K CEHCOPY € TOMOUIBIO
COEIMHUTENbHBIX IPOBO/I0B, 000pynoBaHHbIX TouchProof pazsemamu;
3aKpEIIEHUS 3JIEKTPOJOB HAa IOBEPXHOCTH T'OJIOBBI.

Cencop Tun 6 He meHee | mT., oOecredrBaeT BO3MOXKHOCTh: PETUCTPALIUN
curHana konebanus rpyaHoi kiaetku (CeHcop IbIXaHUs); ONpeIeIeHUs
Y4acTOTHI JAbIXaHMUSL.

YcrpoiicTBo 11 cOopa JaHHBIX OT CEHCOPOB U Mepeiaun Ha MepCOHATbHBIN
KOMIIBIOTEp 00€CIeunBaeT BO3MOXKHOCTh COOpa JAHHBIX OT MOAKIIOYEHHBIX
K HEMY CEHCOPOB M OTIpaBKy nosrydeHHbIX AaHHbIX Ha [1K. [Togkmrouenne
nentpanbHoro moayis k I1K ¢ momometo USB-kabens. LlenTpanbHbIit
MOJyJIb UMEET He MeHee | mIT,: raibBaHn4ecKyto u3oisuuto ot [1K.
LlenTpasbHBIA MOIYTb 00€CIIEYNBAET BOZMOKHOCTD OJTHOBPEMEHHOTO
MOJKJIFOYEHUS BIJIOTH 10 4 ceHcopoB. Kaxplii 3 BXxoa0B LleHTpanbHOro
MOJTyJIsl UMEET raJIbBaHU4eCKYI0 M30JIAIHIO (00ecTieyeHne MeKKaHaIbHOM
rajibBaHU4YeCKOMN u3ossun). [lonkiouenne cencopos K L{enTpanpHOMY




HauMeHnoBaHue
o0opynoBaHHA

Kparkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KonuyecTBo equHuL A5
npopuIbLHOIO
KOMILIEKTAa
(o0meodpa3oBaTebLHbIE
OpraHM3alnuu, He
AABJISIIOLLM eCS
MaJIOKOMILIEKTHBIM),
e/l. U3M.

KoauyecTBo equHuL A5
npopuabHOrO
KOMILIeKTa
(MaJIOKOMILJIEKTHbIE
001meodpasoBaTesbHbIe
OpraHM3alum), e1. U3M.

MOJTYJIFO OCYIIIECTBIISCTCS C TTIOMOIIBIO CTICIIUAIM3UPOBAHHBIX PA3bEMOB
turma LEMO, obecrieunBaronux mpaBUJIbHOCTD MOAKIIOUYEHUS pa3beMa 1
CHMKAIOIIUX PUCK CIIYYaifHOTO KacaHUs pa3beMOB TOKOIIPOBOISIIINUX
qacTel, a Takke 00eCreYrBaIONINX 3alIUTy OT HECAaHKIIMOHHUPOBAHHOTO
MTOAKITIOUEHUS K IPOU3BOJIBHBIM YCTPOMCTBAM.

Monyne «Kuonkay» He MeHee | mIT., 06ecreynBaeT BO3MOKHOCTD: Pa3METKH
PErUCTPUPYEMBIX CUTHAJIOB U OTMEYATh HE MEHEE 3-X Pa3IMYHbIX KaTETOPUHU
COCTOSIHUM.

Y CTpORCTBO, BXOJIAIIEE B COCTAB JIA0OPATOPHH, TOJKHO 00eCIIeUnBaTh
BO3MOJKHOCTB PETUCTPAIIUU apTEPUATLHOTO JaBICHUS.

[Tporpammuoe obecrnieuenue (panee - [10). JlomkHo obecrnieunBaTh
BU3YaIH3aIUI0 U 00pabOTKY PETUCTPUPYEMBIX CUTHAJIOB.

['maBHOE OKHO TIPOTpaMMBbI IOJKHO COCTOATH U3 BKIIAJIOK, KaXK/Ias U3
KOTOPBIX COJIEPKUT HabOp rpaduKkoB, HEOOXOTUMBIX TSl OTOOpAKEHUS
Tpedyemoii nHpopMauu.

JlomkHa UMEThCA BKJIaAKa AJI1 OJHOBPEMEHHOTO MPOCMOTPa CUTHAJIA CO
BCEX CEHCOPOB, OJTHOBPEMEHHO MOAKIIOYEHHBIX K LleHTpamsHoMy MOyITIO.
3710 0becrneynBaeT BO3MOKHOCTh MHOTOKaHAJIBHOTO (TIOTUTpadudecKoro)
pexxnmMa paboThl yCTPOHCTBA.

Takske JOMKHBI UMETHCS BKJIAJIKH J1JIs1 BU3yallM3al[ii CUTHAJIOB OT CEHCOPOB
OMT, ®III', OKT', KI'P, D3I, cencopa apixaHusi, KHOIIKH; a TAKKE
MIPOU3BOHBIX TPa(PUKOB, HA KOTOPHIX BH3YAIU3UPYIOTCS CICIIUMUIHBIC TS
TOTO WJIK MHOT'O CUTHAJIa BEJIUYNHBI.

[1O nomxHO naBaTh BOZMOXHOCTH BU3YalIU3allMK U 00paboTKu
PEruCTPUPYEMBIX CUTHAJIOB, & UMEHHO:

- OMI': Bu3yanu3aius curHajia, ClieKTp CUTHAJa, aMIUTHTYIHBIA TPUTTEP

- OIII": Bu3yanu3anus CUTHama, CIIeKTpa CUTHaA, TaXOrPaMMBI, Tpaduk
yJibca




HauMeHnoBaHue
o0opynoBaHHA

Kparkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KonuyecTBo equHuL A5
npopuIbLHOIO
KOMILIEKTAa
(o0meodpa3oBaTeIbLHbIC
OpraHM3alnuu, He
AABJISIIOLLM eCS
MaJIOKOMILIEKTHBIM),
e/l. U3M.

KoauyecTBo equHuL A5
npopuabHOrO
KOMILIeKTa
(MaJIOKOMILJIEKTHbIE
001meodpasoBaTesbHbIe
OpraHM3alum), e1. U3M.

- OKT': Bu3yanu3alus CurHaia, TaxorpaMmbl, rpaduk Mmyjibca

- KT'P: Bu3yanuzanus curtaia

- O0I': BU3yanu3auus CUrHajia, ClieKTp CUrHajia, aMIUIMTY1a alb(a-puTMma,
aMIuIuTy1a OeTa-puTma.

- CeHcop IbIXaHMs: BU3YyaJIN3allus CUTHAIA,

- Knomka: Bu3yanu3saius CUTHajIa pa3MeTKH

[1O nomKHO UMETh BO3MOXKHOCTH KacToMu3aluu u Hactpoiku [10 nms

3¢ pexkTUBHOrO 0TOOpaXKEeHUs rPaUKOB: HACTPOIKA IIBETA, BHIOOD
napaMeTpoB IS aHATIN3a, BBIOOP 0TOOpakaeMbIX rpauKoB,
MacirabupoBanue rpapukoB. 10 10KHO UMETh BO3MOKHOCTD 3aHCH U
BOCTIPOU3BEJICHHS PETUCTPUPYEMBIX CHTHAJIOB.

Bo3M0XHOCTh HACTPOIKHM MapaMeTpoB GUIBTPALUU CUTHAJA C TIOMOIIbIO
(GUIBbTpa HIKHUX YacTOT, PUIIBTPA BEICOKUX YaCTOT, MIOJIOCOBOTO (pHiIbTpa,
PEKEKTOPHOTO (QUIIBTPA.

C uenbto yno0CcTBa aHaIM3a CUTHAJIA, TOJKHA UMEThCS BO3MOKHOCTh
3aIlUCH PETUCTPUPYEMBIX CUTHAIIOB B (haili, ¢ mocneayromei
BO3MOKHOCTBIO MIX TIOCJIEAYIOIIETO BOCTIPOU3BeIeH s B JaHHOM [10
(MMUTHPYSI pETUCTPALIMIO CUTHAJIA B PEKUME PEATTbHOI'O BPEMEHH).

B cocrase: MeToanueckre MaTepuaibl A yYUTENs U 00ydaromuxcs,
OIMCaHKUEe MOJKIIOUEHHS] CEHCOPOB JIa00PATOPUH, HHCTPYKIIMU O
ucnozib3oBanuio I10, onucanue 1a60paTOpHBIX M MPAKTUYECKUX padoT,
KOTOPOE B TOM YHCJIE COICPKUT MPE3CHTAIMOHHBIC MaTEPHAITbI.
YnakoBka/kopoOKa J1abopaTopuH JT0JKHA o0ecTiednBaTh yI00HOE XpaHEHUE
Y COZIePIKaTh TOACKA3KH ISl PACTIONIOKEHHS] CEHCOPOB U YCTPOWCTB
nabopaTopuu sl yI0OHOTO HCIIOJIb30BaHMSI MTPET01aBaTeNsIMHU U
00yJaronMUCS.

TexHogorn4ecKas HalpaBJCHHOCTb

9.

| O6pasoBarenbHbIit

| PoboToTexuuueckuii Ha60p IpeAHA3HAYCH JJI U3YUCHUS OCHOB

1 mrr.

1 .




HauMeHnoBaHue
o0opynoBaHust

Kparkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KonuyecTBo equHuL A5
npopuIbLHOIO
KOMILIEKTAa
(o0meodpa3oBaTebLHbIE
OpraHM3alnuu, He
AABJISIIOLLM eCS
MaJIOKOMILIEKTHBIM),
e/l. U3M.

KoauyecTBo equHuL A5
npopuabHOrO
KOMILIeKTa
(MaJIOKOMILJIEKTHbIE
001meodpasoBaTesbHbIe
OpraHM3alum), e1. U3M.

KOHCTPYKTOp 11
MIPAKTUKU OJIOYHOTO
IIPOrpaMMHUPOBAHHUS C
KOMILIEKTOM JJaTYMKOB

POOOTOTEXHUKH, JETANICH, Y3JI0B M1 MEXaHU3MOB, HEOOXOAMMBIX JIJIS
CO3/1aHUS POOOTOTEXHUYECKUX YCTPOMCTB.

HaGop npezncrasisier co00i KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COEIMHUTEINIbHBIX JIEMEHTOB U AIEKTPOTEXHUYECKUX KOMIIOHEHTOB.
Hab6op mo3BossieT cooupats (i MporpaMMHPOBATH COOMpPAEMBbIC MOJICIH ), U3
AJIEMEHTOB BXOJSIIUX B €r0 COCTaB, MOJEIIN MEXaTPOHHBIX U
POOOTOTEXHUYECKHUX YCTPOMCTB C aBTOMATU3UPOBAHHBIM YIIPABIICHUEM, B
TOM YHCJI€ Ha KOJIECHOM XOJ1y, a TaK k€ KOHCTPYKIIMi{, OCHOBaHHBIX Ha
WCIIOJIB30BaHUH TIepeay (B TOM YHCIIEe YEPBIYHBIX U 3yOUaThIX), a TaK ke
pBIYAroB.

CBETOIMO/IHBIN MaTPUYHBIN AUCIUIEH ¢ 010l MOJACBETKON Ha KOHTPOJUIEpe
KonnyecTBo nopToB BBOAA/BBIBOIa HA KOHTPOJUIEPE HE MeHee 6
KonuuecTBo KkHOTIOK HE MeHee 4

OO11ee KOJIMYECTBO IEMEHTOB: He MeHe 520 MIT., B TOM YHuCIIe:

1) mporpaMMupyeMmbIii OJIOK yIpaBleHHUs, KOTOPbI MOXET paboTaTh
aBTOHOMHO U B TIOTOKOBOM PEKUME;

2) CepBOMOTOPBI

3) IaT4MK CHIIBI

4) maT4uK pacCTOSTHUS

5) matuuk 1BeTa

6) akkymynsTopHas 6aTapest

7) TlnacTUKOBBIC CTPYKTYPHBIC 3JIEMEHTHI, BKJIFOUast mepHoprHpOBaHHbBIC
9JIEMEHTHI: OaNKH, KyOUKH, OCH U BaJbl, COETUHUTEIbHbIE SJIEMEHTHI K OCSM
, IIECTEPHU, MpeIHa3HAYCHHBIE TSI CO3IaHMUS YEPBIUHBIX H 3y0UaThIX
nepezaay, CoeTUHUTEIbHbIE U KPETIeKHbIE FIIEMEHTHI;

7) TlporpamMmHOe oOecredeHne, UCTIOIb3yeMOe ISl IPOTrPaMMHUPOBAHHUS
coOMpaeMbIX pOOOTOTEXHUUECKUX MOJIETIeH U YCTPOUCTB, TOCTYITHO JUIs
CKaunBaHUs U3 ceTH MHTepHeT




KoanuecTBo eqmuu 11

npoduibLHOro KoanvecTBo equnum auas
KOMILIEKTAa npopuabHOrO
Ne Haumenosanue Kparkue npuMepHbIe TEXHHYECKHE XaPaKTEePUCTHKH (0BueodpasopatenbHLIe KOMILIEKTa
o0opynoBaHust OpraHM3alnuu, He (MaJIOKOMILIEKTHbIE
ABJIAIOLIHECH 001meodpasoBaTesbHbIe
MaJIOKOMILIEKTHBIM), OpraHM3alum), e1. U3M.
e/l. M3M.
KoMIutekT 1j1s u3y4eHus OCHOB 3JICKTPOHUKH M pOOOTOTEXHUKHU
HaGop nomxkeH ObITh IpeaHA3HAYEH TSI POBEJCHUS YU€OHBIX 3aHATHH 110
QJICKTPOHHUKE N CXCMOTCXHUKE C LCJIIbIO NU3YUCHUA HauoOoJiee
pacrpocTpaHEHHOM JIEMEHTHOM 0a3bl, IPUMEHSAEMOM JJIs1 HH)KEHEPHO-
TEXHUYECKOT'0 TBOPYECTBA YUAIIUXCS M pa3pabOTKU yueOHBIX MOJIEIICH
pO6OTOB. Ha60p AOJIKCH MO3BOJIATH YyHAIIUMCA HA ITPAKTHKE OCBOUTH
OCHOBHBIE TEXHOJIOTHH MPOEKTUPOBAHUS POOOTOTEXHUYECKUX KOMILJIEKCOB
Ha IIpuMepe y‘I€6HBIX Moz[eneﬁ p06OTOB, a TaKKC U3YyUUTb OCHOBHBIC
TEXHUYECKHE PEIICHUS B 0071aCTH KHOSPHETUUECKUX U BCTPAMBACMBIX
CHCTCM.
B cocraB komruiekTa 10KEH BXOIUTh HA0Op KOHCTPYKTHUBHBIX 2JIEMEHTOB
JJIA C60pKI/I MaKeTa MAaHUTTYIJIIHUOHHOT'O po60Ta, KOMINICKT MECTAJINIMYCCKUX
OO6pazoBaTebHBIN HA00P | KOHCTPYKTUBHBIX 3JIEMEHTOB JJIsl COOPKM MaKkeTa MOOMIILHOTO poOOTa U T.II.
10 10 MCXaHUKEC, B cocrtaB xomIiekTa BXOAUT Ha60p OJICKTPOHHBIX KOMIIOHCHTOB IJIA 1 T 1 mr

MCXAaTPOHUKE U
pPOOOTOTEXHUKE

W3y4YEHUsI OCHOB JIEKTPOHUKH M CXEMOTEXHMKH, a TAKKE KOMIIJIEKT
MPUBOJIOB M JaTUMKOB Pa3IMYHOI0 THUIIA AJIS pa3pabOTKU
POOOTOTEXHUYECKUX KOMITJIEKCOB.

B cocraB KOMILIEKTa JOKHO BXOAUTH: MOTOPBI C SHKOJIEPOM - HE MEHEe
21T, CepBONPUBOJ OOJIBIION - HE MEeHee 41T, CEpBONPUBO MaJIbIi - HE
MeHee 21T, HHPPaKpaCHbBIN TaTUUK - HE MeHee 31T, yIbTPa3ByKOBOM
JaTYUK - HE MEHee 31UT, TaTYUK TEMIIEpaTypsl - HE MeHee 11T, aTunK
OCBEILEHHOCTHU - HE MeHee 11T, Habop PNEKTPOHHBIX KOMIIOHEHTOB
(pe3ucTopbl, KOHAECHCATOPHI, CBETOAMOIbI PA3IMUYHOTO HOMUHAJIA),
KOMIUIEKT TMPOBOJOB JJIsl O€CraeqHOro NPOTOTUIIMPOBAHHUS, TIaTa
OecraeyHOr0 MPOTOTUITMPOBAHUS, AKKYMYJISITOP U 3apsiIHOE YCTPOICTBO, .
B cocraB koMIUIEKTa TOKEH BXOJUTh TPOrPaMMHUPYEMBIN KOHTPOJUIED,
nporpammupyemsiii B cpesie Arduino IDE unu anagoruyssix cBoO60IHO
pacmpocTpaHsIeMbIX cpenax pazpadbotku. [IporpamMmMupyemsbiii KOHTPOJUIEP




HauMeHnoBaHue
o0opynoBaHust

Kparkue npumepHble TeXHHYeCKHE XapPaKTePUCTHKH

KonuyecTBo equHuL A5
npopuIbLHOIO
KOMILIEKTAa
(o0meodpa3oBaTebLHbIE
OpraHM3alnuu, He
AABJISIIOLLM eCS
MaJIOKOMILIEKTHBIM),
e/l. U3M.

KoauyecTBo equHuL A5
npopuabHOrO
KOMILIeKTa
(MaJIOKOMILJIEKTHbIE
001meodpasoBaTesbHbIe
OpraHM3alum), e1. U3M.

JOJHKEH 00J1a1aTh MOPTaMU JIJIsl TIOIKITFOUEHUS [IU(PPOBBIX U AaHAJIOTOBBIX
ycrpoiicTs, uatepgeiicamu TTL, USART, 12C, SPI, Ethernet, Bluetooth wiu
WiFi.

B cocraB koMIiekTa JOIKEH BXOUTh MOYIb TEXHUYECKOTO 3PEHUS,
MIPEICTaBISAIONINI cOO0M BRIUMCIUTEIBLHOE YCTPOMCTBO CO BCTPOSHHBIM
MHUKPOTMPOIIECCOPOM (KOJI-BO siIep - HE MeHee 411IT, 4acToTa spa He MEHee
1.2 I'Tn, o6vem O3V - e menee 512M0O, 00beM BCTPOCHHO MaMsTH - HE
MeHee 81°0), MHTerpupOBaHHON KaMepoi (MakCUMAallbHOE pa3pelieHne
BHJICOTIOTOKA, IepeaaBaeMoro no uarepdeiicy USB - He Mmenee 2592x1944
€/1.) ¥ ONTUYECKON CUCTeMO. MoJyb TEXHUYECKOTO 3peHus JOKEH
00J1a71aTh COBMECTUMOCTBIO C PA3TUYHBIMU IPOTPAMMHUPYEMBIMU
KOHTpoJIepaMu ¢ momoribio uatepdeiicos - TTL, UART, 12C, SPI,
Ethernet. Monynb TEXHHUECKOTO 3pEHMSI IOJIKEH UMETh BCTPOEHHOE
MporpaMMHOE 0OecTieueHre Ha OCHOBE OTEPallMOHHON CHCTeMBI Linux,
MTO3BOJISIIOIIEE OCYIIECTBIISATH HACTPOMKY CHCTEMBI MAIIIMHHOTO O0yUeHUs
rapaMeTpoB HEUPOHHBIX CeTel st OOHapyKeHUsI 00BEKTOB, OMPEIETCHHUS
WX MapaMeTpoB U JalbHEeHIIeH HIeHTU(PUKALINH.

KomriekT nomkeH obecrieunBaTh BO3MOKHOCTh U3yYEHHS] OCHOB
pa3pabOTKH MPOTrpaMMHBIX U alllapaTHBIX KOMIUIEKCOB MHKEHEPHBIX
cuctem, pemeHuil B chepe "MHTEepHET Bemeit", a Takke pemeHuit B 001actu
POOOTOTEXHHUKH, UCKYCCTBEHHOTO MHTEJIEKTA M MAITUHHOTO O0YYEeHHS.

11.

UYersipéxoceBoi
y4eOHBIi poOoT-
MaHMITYJISTOP C
MOAYJIbHBIMU CMCHHBIMU
HacaJKaMu

VY4eOHbIi poOOT-MaHUITYISATOP MpeIHA3HAUEH /ISl OCBOCHUS
00y4aroImuMHUCs OCHOB POOOTOTEXHUKH, [T OJTOTOBKH 00yYarOIIUXCsl K
BHEJPEHHUIO U MOCIEAYIOLIEMY UCIIOJIb30BAHUIO pOOOTOB B MIPOMBIIIJIEHHOM
IIPOU3BOJICTBE.

KonnuecTBo oceil poboTa MaHUITYNIATOpA - YETHIPE.

IlepemenieHne MHCTPYMEHTA B IPOCTPAHCTBE IO TPEM OCSIM JIOJIKHO
YHOPaBJIATHECA IIarOBbIMH JBUT'ATCIISIMU. HanmeeHHe IIUTAaHUA IIaroBbIX

1 .

1 mrT.
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npopuIbLHOIO
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KOMILIeKTa
(MaJIOKOMILJIEKTHbIE
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OpraHM3alum), e1. U3M.

nBurareieii ue oonee 12 B.

CepBoaBuraTesnb 4eTBEPTOH OCH JOJIKEH 00ecrieuuBaTh IOBOPOT
UHCTPYMEHTA.

VYT0J1 HOBOPOTa MaHUITYJIATOPA HA OCHOBAHUHU BOKPYT BEPTHUKAJIBHONW OCH HE
Menee 180 rpamaycos.

Jlist onpeiesieHus MOJI0KEHUs] MAaHUIYJISITOpa IpU ITOBOPOTE BOKPYT
BEPTUKAIBHON OCH JOJKEH UCIIOJIB30BaThCS IHKOJIEP.

VY01 HOBOPOTA 33 JHETO IIeya MaHUITyJIATopa He MeHee 90 rpaaycos.

VYo moBopoTa nepenHero mieya Mmanumnynaropa He metee 100 rpamycos.
Jlist onpeesieHust MoJIOKEHHs 3a/IHEr0 U epeAHEro Iied MaHUIyJIATopa
JIOJKEH HCI0JIb30BAThCSA THPOCKOIL. YTOJ MOBOPOTA 110 YETBEPTOM OCH HE
MeHnee 180 rpaaycos.

JlomkHa ObITH BO3MOXKHOCTh OCHAIIIEHHS CMEHHBIMU HacaJAKaMH (Harpumep,
Jiep>KaTeNb KapaHaala Wid giomacrepa, IpUCcoCcKa ¢ CepBOIBUraTENIEM,
MEXaHMYECKOE 3aXBaTHOE YCTPOICTBO C CEpPBOJBUTATENIEM, YCTPOMCTBO 1Is
Ja3epHOM IpaBUPOBKU WM YCTPOHCTBO [yt 3D-nevat).

JlomkxHa ObITH BO3MOXKHOCTD IMOAKIIOUYEHHUS JJOTIOJHUTENbHBIX YCTPOMCTB
(HampuMep, TpaHCIOPTEPa, peibca AN MepeMelieHns poboTa, myabTa
yIpaBiIeHUs TUMA JHKOUCTUK, KaMEPbl MAIIMHHOTO 3PEHHUS, ONITUYECKOTO
JaT4rKa, MOJyJisi 0€CIpOBOIHOIO AOCTYTIA.

PoGoT-MaHumynsaTop 10JKeH o0ecreynBaTh epeMelieHe Hacalky B
MIPOCTPAHCTBE, aKTUBALIMIO HACA/IKU, BO3MOXXHOCTh MOJyYEHHUS! CUTHAJIOB OT
KaMephbl U JaTYUKOB, BO3MOYKHOCTD YIIPABIEHUS 1ONIOJHUTEIbHBIMU
YCTPONCTBAMM.

Marepuan kopmyca — amoMuHui. J[namerp paboueit 30151 (6e3 yuera
HaBECHOT0 MHCTPYMEHTA U ueTBepToi ocn) He MeHee 320 mM. UHTepdetic
noaxirouenus — USB.

JlomKeH nMeTh BO3MOKHOCTh aBTOHOMHOM pabOThl U BHELITHETO




HauMeHnoBaHue
o0opynoBaHust

Kparkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KonuyecTBo equHuL A5
npopuIbLHOIO
KOMILIEKTAa
(o0meodpa3oBaTebLHbIE
OpraHM3alnuu, He
AABJISIIOLLM eCS
MaJIOKOMILIEKTHBIM),
e/l. U3M.

KoauyecTBo equHuL A5
npopuabHOrO
KOMILIeKTa
(MaJIOKOMILJIEKTHbIE
001meodpasoBaTesbHbIe
OpraHM3alum), e1. U3M.

yIIpaBJICHUS.
VYrpaBastomuii KOHTPOJIIEP TOJDKEH OBITh COBMECTHM CO cpenoi Arduino.
VYpapisomuil KOHTPOJJIEP COBMECTUM CO CPEAON POrPaMMHUPOBAHUS
Scratch, u s3pikoM porpammupoBanus C.

JlomkeH obecreunBaTh MOBOPOT 11O TIEPBBIM TPEM OCSIM B 3aJIaHHBIA YTOJI U
Ha 3aJ]aHHBIN YTOJI, IOBOPOT MO YETBEPTOM OCH Ha 3aJJaHHBIN yrol,
JBH>KEHUE B KOOpIUHATHI X, Y, Z, IepeMeNIeHrEe Ha 3aJIaHHOE PACCTOSIHUE
o koopauHatam X, Y, Z, nepefaqy AaHHBIX O TEKYIIEM MOJI0XKEHUH YTJIOB,
nepeaady JaHHBIX O TEKYIIUX KOOpJAWHATAX HHCTPYMEHTA.

JlomkeH nmoaaep>KuBaTh NepeMeleHre B IEKapTOBBIX KOOPIWHATAX U YIllax
IIOBOPOTA OCEM, C 3aJaHHON CKOPOCTBIO U YCKOPEHHUEM.

Tunel nepeMelieHnii B IEKAPTOBBIX KOOPAUHATAX: IBUKEHUE 10
TPAEKTOPHUH, JABMKCHHE 110 MPSMOIN MEXITY ABYMS TOUKaAMHU,
MepenpHITHBaHNe U3 TOYKU U TOUKY (MIEPEHOC OOBHEKTA).

12.

O6pa3oBarenbHbIi HAOOP

JUTS U3YICHHUS
MHOTOKOMIIOHEHTHBIX
POOOTOTEXHHYECKUX
CUCTEM U
MaHHUITYJIAIUOHHBIX
poboToB

OO0pazoBaTenbHbIN KOMIUIEKT JOJKEH OBITh ITPeIHA3HAYEH JJISl U3YUEHUs
POOOTOTEXHUYECKHX TEXHOIOTUH, OCHOB HH(POPMALIMOHHBIX TEXHOJIOTUI U
TEXHOJIOTMI IPOMBIIUICHHON aBTOMAaTU3AIMH, a TAKKE TEXHOJIOTHI
[IPOTOTUIIMPOBAHUS U aJAUTUBHOIO IIPOU3BOJICTBA.

B cocraB koMIUIeKTa JOKHO BXOJUTH!

1) UHTennexTyanbHbI cepBOMOIYIIb C MHTETPUPOBAHHON CHCTEMON
yIpaBieHUs, MO3BOJISIOUIEH 00bETUHATE CEPBOMOJIYIIN APYT C IPYTOM IO
nocseoBaTelbHOMY HHTEpdeiicy - He MeHee OIIT;

2) PoGoTOoTeXHUYECKHIT KOHTPOJUIEP MOIYJIHHOTO THIIA, MPECTABISIOIINNA
co00# OJTHOTUTATHBIA MUKPOKOMITBIOTED C ONEPAMOHHON cucTeMoi Linux,
00BEIMHEHHBIN ¢ epuPepuitHbIM KOHTPOJUIEPOM C TTIOMOIIbIO TUIATHI
pacupenus. POOOTOTeXHUUECKUI KOHTPOJIIEp I0JIKEH yIOBIETBOPSTh
TEXHUYECKUM XapaKTEPUCTUKAM: KOJI-BO sJI€p BCTPOCHHOTO
MUKPOKOMIIBIOTEPA - HE MeHee 4, TAKTOBAasI 4acTOTa sApa - He MeHee 1,2

1 mrT.

1 mrr.




HauMeHnoBaHue
o0opynoBaHust

Kparkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KonuyecTBo equHuL A5
npopuIbLHOIO
KOMILIEKTAa
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npopuabHOrO
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OpraHM3alum), e1. U3M.

I'Tu, oobem O3Y - He meHee 512 MO, nanuune uarepdeiicos - SPI, 12C,
12S, TTL, UART, PWM, mudpoBsic 1 aHATIOTOBBIE TIOPTHI IS
MOJIKJTIOYEHUS] BHEIITHUX YCTPOUCTB, a Takxke WiFi umu Bluetooth s
KOMMYHHKAIIMH CO BHEIIHUMU ycTpolicTBaMH. PoOoToTeXHMUECKuit
KOHTPOJIIEP JI0JKEH 00ecTieunBaTh BO3MOKHOCTD [IPOrPAMMUPOBAHMUSI C
NOMOILBIO cpeAcTB sA3bIK0B C/C++, Python u cBoOo1HO pacnipocTpaHsieMoit
cpensl Arduino IDE, a Taxoke yrpaBieHHs] MOACTSIMA POOOTOTEXHUIECKUX
cucteM ¢ nomotibio cpenbl ROS.

3) BeruncnauTenbHbIi MOAYIb CO BCTPOEHHBIM MUKPOKOHTPOJUIEPOM - HE
MeHee 11mT. BerancnurenbHbli MOysIb JOJDKEH 001afiaTh BCTPOCHHBIMU
(G POBBIMU TIOPTaMU - HE MeHee 1 21T U aHaJIOrOBBIMU TOPTAMHU- HE MEHEE
12T, BeravcnurenbHbI MOYIb T0JKEH 001a1aTh BCTPOSHHBIM MOAYJIEM
6ecripoBoHOM cBs3u Tuma Bluetooth u WiFi1 ans co3nanus annapartHo-
IIPOrpaMMHBIX PELIeHUH U "yMHBIX/CMapT"-yCTpOMCTB A pa3pabOTKH
pemenuii "MHtepHer Bemei".

BhruucnuTenbHblii MOIYIIb TOJKEH 001aJaTh COBMECTUMOCTBIO €
nepudepuiHBIMYU TUIATaMU JUIS TOAKIIIoueHns K cetr Ethernet
MOJIKJIIOYEHUS BHELTHEH CHIIOBON HAarpy3KH.

4) Monynb TEXHUYECKOTO 3pEHMSI, TPEJICTABIISIIONINMN cOO0M YCTPONHCTBO Ha
6a3e BBIUMCIUTEILHOTO MUKPOKOHTPOJUIEPA U HHTETPUPOBAHHOM KaMephbl,
obecrieynBarolee pacrno3HaBaHue MPOCTEUIINX U300paKeHN Ha MOTyJIe 3a
CUeT COOCTBEHHBIX BBIUMCIUTENLHBIX BO3MOXKHOCTEH - HE MeHee 11mT;
Moy TeXHHYECKOTO 3pEeHUs 10JKEeH 00ecrieunBaTh BO3MOKHOCTh
OCYIIECTBIISTh HACTPOUKY IKCIO3UINH, Oatanca 6enoro, HSV
COCTABJISIOLINX, IO OOHApYKUBAaeMOM 001acT N300pakeHHs,
OKpPYIJIOCTH OOHapYXUBaeMOM 00J1aCTH U300paKeHUs, OJI0KEHNE
oOHapy>KUBaeMbIX 00J1acTeil OTHOCUTENBHO JIPYT JApyra

Moysih TEXHHYECKOTO 3pEHUS JIOJDKEH UMETh BCTPOCHHBIE HHTEP(EHCHI -




HauMeHnoBaHue
o0opynoBaHHA

Kparkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KonuyecTBo equHuL A5
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KOMILIEKTAa
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SP1, UART, 12C unu TTL ans KOMMyHUKAIAH IPYT C APYTOM KA
BHEUIHUMH YCTpPOICTBaMHU.

5) KoMIuieKT KOHCTPYKTUBHBIX 3JIEMEHTOB U3 METallia /i1l COOPKU MOJENIN
MaHUMYJISTOPOB - HE MeHee l1IT;

6) KommuiekT 351eMeHTOB Jyisi COOPKM BaKyyMHOT'O 3aXBaTa - He MeHee 11MT.
OO6pazoBaTenbHbIN pOOOTOTEXHUUECKHU KOMIUIEKT JIOJKEH COAEePKATh
Habop OMOIMOTEK TPEXMEPHBIX MOJIEIEH ISl MPOTOTUITUPOBAHMS MOJIEIIEH
MOOUITFHBIX ¥ MAHUIYJISLIUOHHBIX pOOOTOB pa3nMyHOro Tuma. B cocras
KOMILIEKTA JIOJKHBI BXOJUTh HHCTPYKIIMHA U METOINYECKHE YKA3aHUS 110
pa3paboTKe TPeXMEPHBIX MOjieJel MOOMIILHBIX POOOTOB,
MaHUTTYJISIIUOHHBIX POOOTOB C PA3TMIHBIMU THITAMH KHHEMATHUKH (yTJIOBas
KHMHEMAaTHKa, TUIOCKO-TIapaiielbHasi KHHEMaTHKa, JeIbTa-KUHEMaTHKa,
SCARA unu pelyakHasi KHHeMaTHka, margopma CTroapTa H T.11.).
OO6pa3oBarenbHbIi pOOOTOTEXHUYECKUN KOMITJIEKT JOJDKEH COAEp KaTh
WHCTPYKIIUHU TI0 TIPOSKTHPOBAHUIO pOOOTOB, HHCTPYKIIMH U METOIUKA
OCYIIIECTBICHUS HHKEHEPHBIX PACUETOB MPU MPOEKTUPOBAHUU (PacUeThl
Harpy3Kv 1 MOMEHTOB, pacueT MOIIIHOCTH TIPUBOJIOB, pPacyeT MapaMeTpoB
KHHEMAaTUKH U T.11.), THCTPYKIIMH 110 pa3pabOTKe CUCTEM YIIPaBICHUS U
MIPOTPaAaMMHOTO 00eCTIeUeHUs ISl YIIpaBJIeHUs] pOOOTaMH, WHCTPYKIIUU U
METOAMKH I10 pa3pabOTKe CUCTEM YIPABJICHHUS C dJIEeMEHTaMU
MCKYCCTBEHHOT'O MHTEJJIEKTa U MAIIMHHOT'O O0yYEeHHUS.

KoMnbroTepHoe o6opy1ioBaHue

Hoyt6yk 1 mt. 1 . Pycc

dopm-pakTop: HOYTOYK;
)KeCTKaS{, HEOTKJII0YacMas KiiaBuaTypa: HaJIn4ue;
Kasi pacKJaJika KJIaBUATyphl: HATUYHE,

Jnaronane skpaHa: He MeHee 15,6 q10iMOoB;
Pa3pemenune skpana: He MeHee 1920x1080 nuxceneit;
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KonunuecTBo siiep npoueccopa: He MeHee 4;

KonnuecTBo NOTOKOB: HE MeHee §;

bazoBas TaktoBas yacrorta npoueccopa: He meree 1 ['T;
MakcumanbHasi TAKTOBasl 4acToTa mpoueccopa: He Menee 2,5 ['T';
Komi-mamsarts nporieccopa: He Mmenee 6 MoOaiir;

O0beM ycTaHOBIIEHHOH OllepaTUBHON NaMATu: He MeHee 8 ['0aiiT;
O06beM noaepKUBAEMOM ONepaTUBHON MaMsITH (711 BO3MOKHOCTH
pacipenus): He MmeHee 24 1'0aiT;

O6nem Hakomuteld SSD: He menee 240 ["0aiiT;

Bpewms aBToHOMHOI# paboThl OT OaTapeu: HE MEHee 6 YacoB;

Bec HoyTOyKa ¢ yCTaHOBJIEHHBIM aKKyMYJIsITOpOM: He Oonee 1,8 Kr;
Buemnnit uarepdeiic USB crangapra e Huxke 3.0: He MeHee Tpex
CBOOOTHEBIX;

Buemnnit uarepdeiic LAN (ucnonp30BaHNe NEPEXOTHUKOB HE
MPEAYCMOTPEHO): HATTUYHE;

Hannuue monyneit u untepdeiicon (MCoONb30BaHUE MEPEXOTHUKOB HE
npexycmotpeno): VGA, HDMI,

BbecripoBognas csa3p Wi-Fi: Hanuune ¢ monnepxkkoit crangapra [IEEE
802.11n unu coBpeMeHHee;

Web-kamepa: nanmuuue;

Manunynsatop "Mbllb": HATNYKE,

[IpenycranoBneHHas oneparuoHHas cucTemMa ¢ rpaduuecKum
MOJIb30BaTEILCKUM HHTep(eiicoMm, obecnieunBaromias padboTy
pacrnpocTpaHEHHBIX 00Pa30BaATEIbHBIX M OOIIECUCTEMHBIX MPUIIOKEHHN:
HaJIM4ue.

14.

Tenexka-XpaHwIHIIe
HOYTOYKOB

THII KOPITyCa: METAaJl;

BO3MOXKHOCTH 0€30I1aCHOI0 3alMUIICHHOT'O 3aMKOM XPaHCHU HOyT6y1(OBI

HaJIM4IHe;

1 .

1 mrT.




HauMeHnoBaHue
o0opynoBaHHA

Kparkue npumepHble TeXHHYeCKHE XaPAKTEPUCTHKH

KonuyecTBo equHuL A5
npopuIbLHOIO
KOMILIEKTAa
(o0meodpa3oBaTebLHbIE
OpraHM3alnuu, He
AABJISIIOLLM eCS
MaJIOKOMILIEKTHBIM),
e/l. U3M.

KoauyecTBo equHuL A5
npopuabHOrO
KOMILIeKTa
(MaJIOKOMILJIEKTHbIE
001meodpasoBaTesbHbIe
OpraHM3alum), e1. U3M.

BO3MOKHOCTb 3apsIKU HOYTOYKOB: HaJIMUYHUE, MOAEPKKa HOYTOYKOB U3
KOMILIEKTa ITOCTABKH;

Hanmuue poyrepa Wi-Fi crannapra 802.11n wiu coBpementee: 1 mT.
HoJiIep>KKa HOYTOYKOB U3 KOMILJIEKTa TOCTAaBKH;

KOJIMYECTBO HOYTOYKOB: OT 6 HITYK, NOJJIEP’KKa HOYTOYKOB U3 KOMIUIEKTa
MIOCTaBKU;

Hanpsoxenne nutanus: 220B\500n;

[ToTpebnsemas momHOCTh, BT (Makcumym): 2500;

[ToTpebisiemsrii TOk, A (Makcumym): 12;

JlnuHa mHypa 3JeKTPONUTaHus: OT 2,5 MeTpa;

3amyTa OT epeHanpsHKeHUs, KOPOTKOTO 3aMBIKAHUS: HATNIHE;
Koneca 1t mepeBMKeHUs: C TOPMO30M: HaJTMUHE.




