ITPUMEPHBII INEPEYEHEL OBOPY,ZIOBAHI/IH,
PACXOIHBIX MATEPHAJIOB, CPEJCTB OBYUYEHUS] "
BOCIIMTAHUS IS CO3NAHUS |1 OBECHEYEHU S
(DYHKIII/IOHI/IPOBAHHH IHHEHTPOB OBPA3OBAHUST
ECTECTBEHHO—HAY‘IHOﬁ A TEXHOJIOT MYECKOji
HAIIPABJIEHHOCTEJ{ "TOYKA POCTA" B
OBI.[IEOBPA3OBATEJIBHI>IX OPTAHHM3AIUSIX,
PACIIOJIOKEHHBIX B CEJIbCKOI MECTHOCTH 1
MAJIBIX TOPOTAX

Tabnuya N ]

CTAHIAPTHBII KOMILIEKT

Hanmenosauue
obopynoBanus

Kparkne NIPHMEPHbIE
TEXHHYECKHE
XapaKTepUCTHKH

KonnuecTro €IUHUI]

=
Konnuectro eﬂmmﬂ

OpraHusanmii,
ABNAIONMAXCH ABJIAIONIMXCS
MaJIOKOMIUTEKTHBIMM, MaJIOKOMILIEKTHBIM H,
€. u3M, €. U3M.

ECTGCTBCHHO-—HayHHaH HANpPaBICHHOCTH
1. |O6mee o0opynosanmue (busnka, xumus, Guonorus)
L.1. [[Tudposas Ludposoit narunx 3 . 2 T,
naboparopus SNIEKTPOTIPOBOIHOCTH
yaeHHUYeckas Hudposoii naranx pH
(pusuka, xumns, Ludposoit narymx
Ouonorus) MOJIOKEH M
Ludposoit naryux
TEMIIEPaTyphI
Ludposoii naraux
a0COMOTHOrO NaBeHus
[udposoii
] __|ocummrorpaduueckuii i )




aTunK
Becrl snextponnsie
yaebnsie 200 r
Mukpockon: UHGppoBoii
HITH ONITHYECKUIA ¢
YBE/In4eHueM ot 80 X
HaGop ans msrotopnens
MUKpONpenaparos
Mukponpenaparst
(HaGop)
Coenunurensusie
NpOBOAA, NporpaMmuoe
obecrnieuenne,
METOANYECCKHE YKa3aHUs
KOMILJICKT
COIYTCTBYIOMMX
3JICMEHTOB /151 ONBITOB TH0)
MEXaHHKE

KOMITTEKT
COMYTCTBYIOMUX
SJIEMEHTOB /1151 OIBITOB 0|
MOJIEKYJISApHO# (hu3mke
KOMILTEKT
COMYTCTBYIOMHX
SJIEMECHTOB JIJIS1 OTIBITOB IO
3MEKTPOAMHAMHKE
KOMILTEKT
COMYTCTBYIOMHX
OJIEMEHTOB JJ1S ONBITOB 10
onTHke

1.2

Kommnexr mocyapi
1 000pyaoBaHms
UL YIEHHYECKUX
OMbITOB ((husmka,
XuMust, Guonorus).

IIraTus naGoparopmsiii
XUMHYECKHIT

HaGop uawmex Ierpu
Ha6op unctpymenTos
NPEnapoBabHBIX

loska ans coxuranus
BEILIECTB

Crynka dapdoposas ¢
HECTHKOM

Ha6op 6axok s
XPaHEHHUS TBEPIBIX
peakTuBos (30 - 50 M)
Habop cxnsmox
((prraxonos) mis xpanenns
PacTBOPOB peakTHBOB
HaG6op npu6opox (ITX-1 4,
11X-16)

LIpuGop s nonyuenus

ra3osB

2 .




Cnuproska

[oprouee s CIHPTOBOK
DuisTpoBansHas Oymara
(50 mrr.)

Kon6a konmueckas
[Manouka crexnannas (c
PE3MHOBBIM
HAKOHECYHUKOM )
Yameuxa s
BBIIAPUBAHHS

(BBImapuTensHag
Hanieyka)

MepHsiii UHIHHAD
(mnacTukossrii)

Boporka crexnsmmas
(manas)

Crakau crexnsmmpif (100
MJT)

ILUIACTHK,
TCPMETHYHAN KPBIIIKA:
HaH4que,

KPEIUICHHE IKCIIOHAT]:
HaJlnyHe,
KOHCEpBHpYIOmee
BEIIECTBO: HaymYue,
HakJelka ¢
HaAWMEHOBaALHHEM:

HaJTu4He.
He MeHee 10 npenaparos
U3 NIPUBEICHHOTO HEKe
CITHCKA;

Brnaxcusrit npenapar
"be33y6ka"

Braxueiii npenapar

nI‘-a IHOKa"

Biiaxnsiii npemapar
"BHyTpennee ctpoenue
OpIOX0HOroro MomTIOCKa"
Briaskupiii npenapar
"BuyTtpennee crpoenne
KpbICHI"

Braxcusiii npenapar
"BHyTpennee ctpoenne

["a300TBO AHAS TpyOka
2. [BUOJIOT S
2.1. [Kommaekr BJIOKHBIX[HA3HAYEHIE: 1 . 1 wr.
npernaparos AEMOHCTPALIHOHHOE,
ACMOHCTPALHOHHBIHMAaTepraT KOHTeliHepa:




ArymKy"
Brasaeiii npenapar

"BryTpennee ctpoenue
OTHLE"

Brnasxuerit npenapar
"BayTpennee ctpoenue
pBIObI"

Braxwusrii npenapar
"Kapacp"

Brasxusrit npenapar
"Kopens Go6osoro
PacTeHMA ¢ KiyOeHbkamMu"
Braxabiii npenapar
"Kpeserka"

Bnaxustii npenapar
"Hepenna"

Briaxknbrii npenapar
"PasButue kocTHCTOM
PBIOBI"

Bnaxusiii npenapar
"Paspurue kypuus"
Brasxub1it npenapar
"Cuudomenyza"
Braxwusrit npenapar
"Tpuron"

Braxwusiii npenapar
"Uepenaxa 6onoraas"
Bnasuei#i npenapar "VYx"
Braxwusiii npenapar

repOapHsIii JTHCT,
CHHCOK 9KCIIOHATOB:
HaJInune

He MeHee 8 repbapues u3
TIPHBEICHHOTO HIKE
cnucka: Hasnauenue:
ACMOHCTPALIMOHHOE,
OCHOBA JUISl KPETUIEHUSA:
repOapHbIif JTHCT,
CIMCOK IKCIOHATOB!
HaIn4ue

He MeHee 8 repbapues u3
TIDHBEIEHHOT'O HHKE
CIHCKA:

['epbapuii "JlepeBbs u
KyCTapHUKI"

"HAmepuna"
2.2. [KomrutexT Hasuauenue: 1 mr. I mr.
repbapuen JIEMOHCTPAMOHHOE,
J€MOHCTPALMOHHBIHOCHOBA ISt KPETIIeHHS:




['epOapuii

" Mukopactymme
pactenus”

I"epGapuit "Kopmossie
pacTeHms"

["epGapuii "Kynbryprsre
pacTeHus"

["epbapmii
"JlexapcTBeHHbBIE
pacTeHusn"

["epGapwuii "MeaonocHbre
pactenus”

["epbapuit "Mopdonorus
pacteHuii”

[epGapuii "OcHoBHbIe
TPynmsl pacteHuii”
["epbapwuii "PacTuressHpre
coolmecTsa”

I'epbapuii
"CenbCkoX03siCTBEHHBIE
pacreHus"

['epGapnii "SnosuThie
pacrenus”

["ep6apuii k kypcy ocroB
10 00miei Guonorun

2.3.

Kommaexr
KOJINIEKIH
ACMOHCTPAITHOHHKTI
(Mo pazHbIM Temam
Kypca Guosiorun)

Haznayenue:
JIEMOHCTPALIHOHHOE,
OCHOBA JUIA KPEMJICHNS:
HaJTHYHeE,

HaKNeHKky ¢
HAaUMEHOBAHMEM: HATHYHE
He MeHee 10 xonmnexmii
M3 IPUBE/ICHHOI0 HUKE
CITHCKA:

Komnexnus
"T"on0ceMeHHBIe
pacreHus"

Komnexuusa "O6urarenn
MOpPCKOTo fHA"
Konnekuus
"Tlaneonronornyeckas”
Komnexuus
"Tlpencrasurenn orpsnos
HACEKOMBIX" KOJIHYECTBO
HAaCEKOMBIX: HE McHee 4
Komnexnus "Ipumepst
3aL{HTHHIX
npucnocobneHnii y
HACEKOMBIX"

1 wrr,

1 mr,




Komiexuus
"Tlprcniocoburensubie
H3MEHEHUA B
KOHEUHOCTAX HACEKOMBIX"
Kosutekuus "PazsuTie
HACEKOMBIX C HEMOJIHBIM
npeBpaieHuem”
Komnekuus "Passurue
HACEKOMBIX C MOJIHBIM
TpeBpamenuem”
Komnexiusa "Passurue
OIEHHALB"

Konnexumsa "Pazsurue
b6abouku"

Komnexkuus "Pakosunsr
MOJLTFOCKOR"
Komnexuus "Cemeiictsa
6abouex"

Konnexuus "Cemeiictpa
KYKOB"

Komnexknus "Cemena u
TUIOAbI"

Konnexums "®opma
COXPaHHOCTH
HCKOTIAeMBIX PACTEHHMI 1
KUABOTHBIX"

Habop
NaJICOHTOJIOTMIECKHIX
HAX 00K
"Iponcxoxnenne
YyesaoBeka”

KOJIHYECTBO MOJIENCH: He
MeHee 14

Hasuagenwe: cGopka
Y4€OHBIX YCTAHOBOK,
pasMep CTONELIHULEL: He
menee 200 * 200 mm,
TIJIABHBIN TIOABEM €
MIOMOIIBIO BHHTA:
Hajmyue

[IITarus
JAE€MOHCTPaLUOHHBIH
XUMHAYECKHI:
Hazunauenue:

AEMOHCTpanus npubopos

3. [XUMUS
3.1. {lemonctpammonnoe|Cocras KOMILIeKTa: 1 morr. 1 .
0bopyIoBaHue Cromuk noxseMHBIH




U YCTaHOBOK,
OIIOpa, CTEPIKHMU, TaMKu,
My(]THI, KONTbLIA: Hanuque,
BO3MOIYKHOCTD
3aKPEIUICHUS 3JIEMEHTOB
Ha pa3TH9HOM BhICOTE:
HaJnume

Annapat s npose nenmst
XAMHYECKHX Peakiimii;
Hasuauenwe:
JAEMOHCTpaNHs
XHMHYECKUX PeaKiuii,
NOTIOTUTENTh MAPOB 1
ra30B: HAJTAYHKE,
MaTepHal KOOkl CTEKII0
HaGop s anexrponusa
JEMOHCTPALIHOHHBI:
Hasnauenwue: n3yuenne
3aKOHOB 3JI€KTPO/IH3a,
cOopka Mozenu
aKKyMyJaTopa,

€MKOCTh: HATHUHE,
ANEKTPOABL: HATUUHE
Kommiekt MepubIx ko6
Mainoro oonema:
Hasnauenue:
ACMOHCTPALIMOHHEIE
OITBITHI,

00beM kon6: ot 100 mu o
2000 M,

KOJIMYECTBO KOJIO: He
MeHee 10 mr.,

Marepuai koib: crexno
HaGop ¢axonos (250 -
300 mu1 st Xpanenus
PAacTBOPOB PEAKTHBOB),
Hasnadenne: xpanenue
PacTBOPOB PEAKTHBOB,
KONHYECTBO (PIIaKOHOB: He
menee 10 mr.,

marepuas GaakoHOB:
CTEKJIO

npobka: Haune
[Ipubop mis oneIToB 10
XUMHH C JIEKTPHYECKUM
TOKOM (n1aboparopHsiii)
[Ipubop ans
WITIOCTPALUH 3aK0HA
COXPaHEHHs MacChl




BEILECTB: COCY
Ulanmonbra: HaJIn4ue,
MpooKa; Hajm4ue,

AN nipubopa:
JIEMOHCTPAIIHOHHBIH
Jlenurensras Boponka:
Hasnauenwme: pasnenenue
JABYX JKHJIKOCTEH 110
IIOTHOCTH,

MaTepHaj BOPOHKH:
CTEKIIO

Yeranoska mis
NCPETOHKH BEMIECTR:
Hazuauenue:
AEMOHCTPALUS OYUCTKH
BELIECTBA, IEPErOHKaA,
KOJIOBI, XONOAMITBHUK 1S
OXTIQKICHNSA, AIOHIK,
npo6xa: Hanmuue,
JUTHHA YCTAHOBKH: He
Menee 550 mm

[IpuGop ans nonyuenns
ra3oB: Ha3HAYEHHE:
HOMYYEeHHE ra30B B MaJBIX
KOJTHYEeCTBAaX,

COCTaB KOMITJIEKTA: HE
MeHee 6 peaMeToB
bans xoMGunuposannas
naboparopras: Baus
BO/ISIHAS: HAJTHYHE,
KOJIbLIA CMEHHEIE ¢
OTBEPCTHAMHE PA3HOTO
AHAMETpa: HAJIHYHe,
[UTHTKA SIEKTPUYECKAs:
Hanu4ue

Daphoposas crymnka ¢
necTukoM: Haznauenue:
VTS pasMeNbueHUs
KPYIHBIX (ppakiuii
BELIECTB U
NPUTOTOBJICHAS
TTOPOIIKOBEIX CMECei
Kommnnexr repmomerpos
(0-100C;0-360 C)

. [Kommnekr

XMMHYECKHX
PEaKTHBOB

Cocras kommiekra:
HaGop "Kncmors"
(asorHas, cepnas,
ColsHas, oprodochopras
HaGop "I'uapoxcuus”

1 wrr,

I wr,




(runpokcun Gapus,
PHAPOKCHIT Kasiusi,
THAPOKCHI KaJTbITHs,
THAPOKCHT HATpHs)
Habop "Oxcu s
MeTawIoB" (aymomMunns
OKCHI, Gapus okchz,
xenesa (1) okenp,
KanbLUus OKCHI, Maryus
oxeua, meau (1I) okenp,
UHMHKA OKCHJ)

Ha6op "[enounsre u
HICI0YHO3EMETBHBIE
MeTa/utbl" (JTuTwii,
HATPUMA, Kambiuii)
HaGop "Meramms"
(amomunni, xeneso,
Marxui, Me/b, uHK,
0JI0BO)

Ha6op "I{erounsie u
EIOYHO3EMETbHBIC
MeTamsl" (JiuTHid,
HATPHIA, KaJbiuif)
Habop "Orueonacusie
BeilecTBa” (cepa, hocop
(xpacHsbiif), okcux
docdhopa (V)

Ha6op "Tanorens” (¥on,
Opom)

Ha6op "Tanorenugs”
(amomunns XJIOpuI,
AMMOHMS XJTOpHUJ, Gapust
Xnopwup, xkesnesa (111)
XTOPUA, Kayisd Hoam,
Kallusi XJIOPHI, KaJIBLUS
XJIOPHJ, JIATHS XJIOPH,
Marnus xnopua, meau (11)
XJIOpu/, HaTpHs Gpommn,
HaTpus (ropun, Harpus
XJIOPHJL, LIAHKA XJIOpH )
Ha6op "Cynsdarsi,
Cyibdusl, cynsdure”
(amomunns cynbdar,
AMMOHHA cynbgar,
xenesa (I1) cynsgpun,
xenesa (II) cynsdar, 7-mu
BOJHBIH, Kayus cynbdar,
kobGaneta (IT) cynmbdar,
MarHus cynbhar, meau




(I1)) cynsar Ge3BonbIii,
menu (1) cynsdar 5-tn
BOIHBIM, HATPHSA Cyibdun,
HATPUsA Cynb(huT, narpus
Cynbgar, Hatpus
ruapocynsbar, Hukens
cysbdar

HaGop "Kap6ouars:"
(aMmMoHHs Kap6oHar,
Kamis kapboHar, Mean (ID)
KapOorar OCHOBHOI,
HaTpust kapOoHar, Harpus
THApoKapbouHar)

HaGop "®ocdarst.
Cunukars” (kanus
MOHOruIpoopTohocdar,
HATpUS CUIHKAT 9-TH
BOJIHBIH, HATPHsI
oprodocdar
TPCX3aMECILCHHbIH, HATPHS
auruapogocedar)

Ha6op "Auerarsr.
Ponaruus. Coennnerus
Kenesa" (kanus auerar,
Kanus eppo (I1)
TEKCAllMAHK]], KATHS
deppo (111) FeKCALHOHuU,
Kajus POAAHUA, HATPHA
aLeTaT, CBHHIA aneTar)
Hab6op "Coenunenus
Mapranma” (kanmus
N€PMaHTaHaT, Mapra{na
(IV) okcupn, mapranna (1)
Cynbar, mapranua
XJIOpH]T)

Habop "Coemunenns
Xpoma" (aMMOHus
IUXPOMAT, Kajiusi
AUXPOMAT, Kajus XpoMar,
xpoma (III) xnopuz 6-r
BO/THBIIA)

Ha6op "Hurpats"
(amomunus HuTpar,
AMMOHUS HUTPAT, KaJTus
HUTPAT, KAJIbLHA HATPAT,
menu (1) murpar, narpus
HUTpAT, cepebpa HUTpar)
HaGop "Huaukatops:”
(JrakMOm1, MeTHITOBBIi




OPaHKEBEI,
dJeH(md)'ra.neHH)

Ha6op
"Kucnopoz{co,nepmaume
OpraHnveckue BemecTna"”
(aueromn, TIIHLEPHH,
AUITHIIOBBIIA 3(up, cimpr
H-OYTHIOBEI, cnupT
H30aMHIIOBBIH, criMpT
H300YTHITOBBIIH, CIHpPT

STHIIOBBIH, (eHon,
(hopmanu,
ITHJICHI TINKO,

YKCYCHO-STHIIOBBIH 3up)
HaGop "Vraesonopoms:”
(Gensum, rexcan, He(Th,
TOJTYOJI, UKJIOrecKan)
HaGop "Kucnorsr
Opranuveckue” (kucnora
AMHHOYKCYCHas, KUCIIOTa
Gen3oitnas, kucaora

MacisHas, KucaoTa
MYPaBbHUHAs, KHCIIOTY
OIICHHOBAS, KHCITOTA
AJIBMATHHOBASA, KHCIOTA
CTEapHHOBAA, KUCIIOTA
YKCYCHas, Kucjiora
LaBeJieBas)

Ha6op "Vruesomr.
AMUHBI" (aHHIHH, aHHTHY
CCPHOKHUCITBII,
Jl-rmokosa, Metrnamun
THIPOXJIOpHA, caxaposa)

5.3,

Kommuexr
KOJNIEKIMI 13
CIIUCKA

Haznauenue:
IEMOHCTPALHOHHOE,
BHJI yIaKOBKH: KOpoOKa,
ONHUCAHUE: HANTHYIHE
Cocrae xommiexra:
Komnexuus "Bonokua"
Konnexuua "Kamerusrii
YTOJTb U IIPOLYKTHI €ro
nepepaborky”
Konnexuna "Merasis i
cIuiaBbr"

Konnexuus "Munepans n
TOpHBIE nopoast” (49
BUIOB)

Komnexkuus
"Munepansusie

1 mr.

1 .




yao0penus"

Komnexmus "Hedrs n
TPOAYKTHI ee
nepepaborku"
Komnexums
"Tnactmaccr"
Komnexnus "Tomnuso"
Konnexiug "Uyryu u
crans"

Komnexims "Kayuyxk"
Konnexuus "[Ikana
TBEpAOCTH"

Haboper s
MOJETMPOBAHHUS CTPOSHMS
OPraHMYeCKnX BemecTs
(yquHt{eCKHe) He mMeHee 4

4. |[OU3HKA

Cocras kommuexTa:
[MIratus
IEMOHCTPAIMOHHBII:
Hasnauenue: nposenenpe
JAEMOHCTPAHOHHBIX
OMBITOB, OCHOBaHHe,
CTEPIKEHB, JIANMKH, KOJTbIa,
My(ThI: HaTHUHe

HIT. J

Cronuk NOABEMHBIH:

Tun cromuka:
yqeﬁumﬁfnaﬁopampﬂm‘f,
OIIOpa, CTepKEeHB
BUHTOBOM, BUHT
PCTYJIMPOBOYHBIII:
HaJIluuHe,

bynxums moxsema u
OITyCKAHUS CTONMKA:
HaJln4ue

Hctounux MMOCTOSIHHOT'O Y
TIepEMEHHOro
HATPSIKEHHUS:
Hasnauenne: qng TTHTAHUA
PEryaupyemsim
NIEPEMEHHBIM 1
TIOCTOAHHBIM TOKOM
JIEKTPHYECKHX CXEM,
4actora, ' 50,
NOTpebsiemMas MOUHOCTS,
BA: 10

Manomerp mmxocmoffrJ

I wrr.




ACMOHCTPALIHOHHBIH:
Hasnauenue: IS
M3MEPEeHus faBiienns o
300 MM BomsHOrO cTONGA
BBIIIIE H HUXKE
aTMochepHoro JaBneHus,
CTexnanHas U-o6pasnas
TpyOka Ha moacTaske:
HaTHYHe

Kamepron na
PE30HAHCHOM SnHKe:
Hasnauenue: qng
JACMOHCTPALINK 3BYKOBEIX
Konebanmii u Bonx,

IBa KAMEPTOHA Ha
PC3OHMPYIONTHX AUKax:
Hajliyue,

PE3HMHOBLIH MOIOTOYEK:
HaTH4YHE

Hacoc Bakyymumiit ¢
AJIEKTPOTIPHBOIOM:
Hasnauenue: cospanme
PA3PSIKEHUS WITH
H30BITOYHOrO NABJICHHS B
SAMKHYTBIX 00beMax,
OTIBITHI. KUNEHIE
KHUJKOCTH NIpU
TIOHHKEHHOM JaBJICHHH,
BHENIHEE H BHYTPEHHEe
AABJICHHE U [Ip.

Tapeska Bakyymuas:
Haznauenue:
ACMOHCTPALHA ONBITOB B
3aMKHYTOM 00beme ¢
PA3PEKEHHBIM BO3yXOM,
OCHOBAaHHE C KPAHOM,
KOJIOKOJ U3 TOJICTOTO
CTEKJIa, Pe3UHOBAs
TIPOKJaKa,
SICKTPUYECKUI 3BOHOK:
HATHYHE

Benepko Apxumena:
Haznauenue:
AEMOHCTPauuA neHcTBHs
HHIAKOCTH Ha
TIOTPYKEHHOE B HEe TeJio
H U3MCPEHHUE BEJIMUMHBL
BBITAJIKUBAIOIIEH CHITHI,
BEJIEPKO, TEJI0

S




LUHTHHAPAYECKOH (opMmBI,
NPYXUHHBIA THHAMOMETD:
HaJIM4ne

Oruueo Bo3aymuoe:
Hasnauenmue:
JCMOHCTPALIUS
BOCIUIAMEHEHHA roproyeii
CMeCH 11pu e¢ OpICTpOM
CIKaTHH,

TONICTOCTEHHbIM LIUITHHP,
MOPIIEHE Ha
METAJTHYECKOM HITOKE C
PYKOSTKOH, NOACTABKA
U HAJIMHAPA: HAJTHYHE

- [O6opynosanue mis [[Ipubop as
ACMOHCTPAHOHHBIX|IEMOHCTPAIMM JIABJICHHS
OTIBITOB B xuaKocTH: HazHauenue:
JICMOHCTDALHS H3MEHEHHS]
J@BJIeHUA ¢ rTyOHHOM
HOTPYKEHHS,

AATYUK JaBIEHHS,
KPOHILUTEWH 115
KPEIJICHHA Ha CTEHKe
cocya: Hauyue

[IpuGop s
NIEMOHCTPALUT
aTMOC(epHOro qaBIeHHs
(MarneGyprekne

[IOJTY LIAPHS):
Haznauenue:
IEMOHCTPALHA CHITBI
arMochepHOro naBaeHus,
/(Ba Pa3bEMHBIX
METAUTHYECKUX
MOJTYINAPHS € TPOYHBIMU
PYYKaMH W XOPOILO
NpUILTH(GOBAHHBIMK
KpasMHu, HATIIESH ¢
KPAHOM: HaJTHYIKE,
CO3/1aBa€MOE BHYTPH
1apoB
BaKyyMMETPHYECKOE
napienue: ue menee 0,05
MITa,

MaKCHMATBHOE
Pa3phiBAIOLIEe YCUIIHE: HE
menee 90 H

HaGop ren pasnoro
o6bema: Hasnauenue: s




NPEeSICHUus: U
PaBHEHHS TEIUTOEMKOCTH
HNIOTHOCTH Pa3JIHYHbBIX

BEP/IBIX MATEPHAJIOB,
JIUHADBI U3 PA3IIHYHBIX
aTepUaoB:; He MeHee 3
[T,
FOUKH 1A
IO ABEIHBAHUS
LIJIHHIPOB: HATHYHE
HaGop Tex pasroii maccsr:
Hasnauenue: qs
OTIPEIETICHHAS 1
CPaBHEHHUIO IUIOTHOCTH
Pa3THYHBIX MaTEPHAIIOB,
[WTHHAPBL U3 PA3JIHYHBIX
MATEPHAIIOB: He MeHee 3
m"

FOUKH 15
MOABEINHBAHKA
LMJTHHIPOB: HAJIHUHe
Cocy sl coobmarommecs:
Hasnauenne:
JICMOHCTpALUS
0JIMHAKOBOTO YPOBHSA
OIHOPOOHOM KHJKOCTH B
COOOIIAIOIHXCS MKy
co6oi cocyaax pasuoii
(bopMmBI,
coobmaromuecs
CTCKIIAHHBIC TPYOKH
[PasHOH OPMBI: He MeHee
3 .,

[I0/ICTABKA: HAJINYHE
Tpy6xa Herorona:
Hasuauenwne:
IIEMOHCTPALUS
OHOBPEMEHHOCTH
[1a/IEHISA DA3THYHBIX TEN B
Pa3pEKEHHOM BO3/yXeE,
(bYHKIHS MOAKTIOUeHHS K
BAKYYMHOMY HACOCY:
HaTHYME,
JUTHHA TPYOKH: HE MeHee
80 cMm.,
PE3UHOBBIE TIPOOKH,
HHTIIEIh: HAJTHUHE,
ONUYECTBO T B TPyOKe:
}:e MeHee 3 .




[lap IMackans:
Hasnauenue:
ACMOHCTpaUus nepe gayn
MPOM3BOAMMOrO Ha
KHIKOCTb JABICHHA B
3aMKHYTOM cocy e,
ACMOHCTPANMA NOheMa
KUIKOCTH 1101 ACHCTBHEeM
armMocdeproro JNaBleHus,
METaTMIeCkui numunap
C ompaBamu, nopiens co
LITOKOM, TTOJIBIE
METauIM4YecKuii map ¢
OTBEPCTHAMH: HAIMIHE,
ATHHA UWIMHIDPA: He
MeHee 22 oM,

AUAMETD I1apa: He MeHee
8 cm

[lap ¢ kompuoM:
Hasnauenne:
IEMOHCTpaNus
PACUINPEHNS TBEPIOro
TCI1a NPH HArpeBaHuy,
LITATHB, METAIIHYECKOE
KOJIBLIO ¢ My(Toii, map ¢
LCTIOYKOM: Hanuuue,
[UTHHA LENOYKH: He MeHee
80 MM,

AHAMETD IIapa: He MeHee
25 Mm

Hanunaper cearmoskie co
Crpyrom: Haznauenue:
ACMOHCTPALHA B3aHMHOIO
NPUTSHKEHHA MEXKTY
ATOMAMH TBEP/bIX Tel,
KOJIHYE€CTBO OMHAKOBBIX
UHJIHH]IDOB: HE MCHee 2
mT.,

MaTePHAT [IHHIPOB;
CTanb u CBHHELL,

KPIOUKH J1151
TMOABEHINBAHUA: HATHIHE,
CTPYT, HanpaBJIMmomAn
TpyOKa: Hanuune

[Mpu6op Jlenna:
Hasuauenue: qng
HCCIEOBAHHA
3aBUCUMOCTH
HanpasieHUsA




MHAYKUHOHHOTO TOKA OT
XapakTepa H3MEHEHUs
MarHuTHOrO HOTOKa,
CTOHKa ¢ KOPOMBICIIOM:
HaM4ue,

KOJIMYECTBO
AIOMHUHHEBBIX KOJeI: He
MeHee 2 T,

MPOPE3b B OAHOM W3
KOJNEW: HalHYHe

Marnnt 1yroo6pasusrii
AEMOHCTPAITHOHHKII:
Hasnauenwe:
ACMOHCTPAILHA CBOMCTB
TIOCTOSHHBIX MarHUTOB,
THII MArHUTA;
HAMarHH4eHHBIA 6pycok,
KOJTHYECTBO [BETOB
MAarHuTa: He MeHee 2,
0003Ha4YeHne MOMOCOB
MarHuTa: HaJlH4yHe
Maruur nonocosoii
JAEMOHCTPAUHOHHBII
(napa): Hasnauenue:
AEMOHCTPALUs CBOHCTB
MOCTOSTHHBIX MarHUTOB,
THIT MATHHTA:
HaMarHUYeHHbIH Opycok
NPAMOTHHERHOM (hOpMBI,
KOJIHYECTBO LBETOB
MarHura: He MeHee 2,
0003HaYeHHKE MOOCOB
MarHuTa: HaTHYHe
Crpenxu MaruuTHbIE Ha
mraruBax: Hasnauenne:
[AEMOHCTpALHUs
B3aUMOICHCTBHA MOMOCOB
MarHuTOB, OPHEHTALIUN
MarHuTa B MarHUTHOM
nose,

HAMArHUYEHHA CTPENTKA’
Hannume,

KOJIMYECTBO HBETOB
MarHuTa: He MeHee 2,
TIOJICTABKA: HAJTHYHE
HaGop
IEMOHCTPALMOHHBI
"Onexrpocraruka"
(snexTpockonst (2 mrr.),




CynTaH (2 mwr.), nanouka
CTEKIAHHAMA, TAJI0UKa
300HATOBAA, mITATHEE
H30Mpyomue (2 wr.)
Manmna snekrpodopras
WIH BBICOKOBOJIBTHBIH
HUCTOYHMK: Hasnauenne:
1A TIOTYYeHUs
DICKTPHYECKOro 3apsaaa
BBICOKOTO MOTEHUMANA |
[IOJTY9CHHS HCKPOBOT'O
paspsna,

JTUCKH HA CTOMKAX:
HaTuuue,

KOJIMIECTBO NeHASHCKIX
GaHOK: HEe MeHee 2.
NIOJICTABKA: HAJTUUHe
Kommnext nposonos:
Jlmna: ve menee 500 mm
-4 wr., 250 MM - 4 .,
100 mm - 8 1.,
HA3HAYCHHUE: Jis
MOAKJIIOYEHUS
JIEMOHCTPALIHOHHBIX
npu6opos u
obopynoBanus K
HMCTOYHHUKY TOKA, JUTsI
COOPKH 3neKTpHUecKix
LETIeH, BKITIOYas
JIEMEHTHI 3 paboThi
"[ocTosHuprii
ICKTPHIECKHUH TOK"

4.2,

Ob6opynosanmue s
11abopaTopHbIX
pabor u
YYCHUYSCKHX
OMbITOB (Ha Gaze
KOMILJIEKTOB 115t
ors)

Iratus naGopaTopusiii ¢
AEpIKATENAMHU

BECHI DIEKTPOHHbIE
MEH3ypKa, npeaen

usmMepenus 250 M
AuHamometp 1 H
auHamomeTp 5 H
UHTHHID CTANBHOM, 25
cM3

LHNMHOD alTiOMUHHEBDIH
25 cm3

LHUTHHIP alfOMHHUEBEIH
34 cM3

ITHBAP TUIACTUKOBEIN 56
CM3 (U1 H3MEPEHHS CHITHI
Apxumena)

npyxuHa 40 H/m

4 mrr,




npyxunra 10 H/m

rpy3et 110 100 r (6 wrr.)
rpY3 HaOOpHBIi
YCTaHABJIMBAET Macey ¢
arom 10 r

MEpHas JIeHTa, NHHEliKa,
TPaHCTIOpTHD

OpycoK ¢ KprouKoMm u
HUTBIO

HaNPaBIAOMWas JIHHOH
He Menee 500 mm.
JlomxHs! 6bITE
obecneuensl pasnsie

K03 duImenTs TpeHns
Opycka no
HaNpaBJISIOLIEH
CEeKyHJIOMep
SIEKTPOHHBIN C AATYHKOM
HaTPaBIAIOLIAs CO
mIKanoi

Opycok nepessHHBIH ¢
yCKOBBIM MarHHTOM
HUTAHOH MasTHUK ¢
PY30M C ITYCKOBBIM
MArHATOM M C
BO3MOXKHOCTBIO
HM3MEHEHUA JUIMHE] HATH
peIYar

010K 1O ABHIMKHBIH

OI0K HENOBHIKHBIIL
KaJiopuMerp

TEPMOMETp

HCTOYHUK MHTAHAS
TIOCTOSIHHOTO TOKA
(BBITIPAMUTEND ¢
BBIXOJHBIM HATPSKEHUEM
36 - 42 B unwm
Gatapeiinsbiii 6510k ¢
BO3MOKHOCTBIO
PErYIMPOBKH BBIXOHOTO
HaTpsOKeHN

BOJIETMETP
AByXnpenenbHslii (3 B, 6
B)

amrnepMerp
ABYXnpenenbHbii (0,6 A,
3A)

pesuctop 4,7 Om
pesucrop 5,7 Om




namnouka (4,8 B, 0,5 A)
TICPEMEHHBIH pe3ucTop
(peocrar) go 10 Om
COCIMHUTEITbHEIE
npoBoxaa, 20 mr.

KITIOY

HabOP MPOBOIOYHEIX
pe3ucTopos plS
cobuparoias nun3a,
boxycHoe paccTosuue
100 Mmm

cobuparowmas mu3a,
doxycnoe paccrosuue 50
MM

PacCeBaroImas JIMH3A,
(hoxycroe paccrosmue -
75 mm

SKpaH

OIITHYECKAs CKaMbA
cnaiin "Mopens
npeamera”

OCBETHTENE

MOy HHITMHAP ¢
MJIAHUIETOM C KPYTOBBIM
TPAHCHOPTHPOM
[pubop ms usyuenus
ra30BbIX 3aKOHOB
Karmuinaper
Hudpakironnas pemerxa
600 mwTpuxos/mm

300 mrpuxos/Mm
3epkasno

JlasepHas ykaska
[Tonapoun B pamke
[Mlenu IOnra
Karymka motox
bnok auonos

b0k KOHIeHCATOPOB
Kommac

Maruurt
DNeKTPOMAarHuT
Onunku xenesnsie B
Danke

Judpakiuonnas penretka

Texnonornueckas HanpaBiIeHHOCTD

| 8

O6pazosarensHbiii
KOHCTPYKTOP [is

PoGoTorexuuueckmit
Ha0Oop npeHA3HAYEH i

MPAKTUKK 61109HOTO

H3YUYCHUS OCHOB

1 wr,




[POrpaMMHUPOBAHHS
C KOMIUICKTOM
ATYNKOB

poboToTeXHHKH, JeTanei,
Y3JI0B H MEXaHU3MOB,
HEOOXOMUMBIX [ist
CO3/1aHus
poboToTexnnyeckux
YCTPOMHCTB.

HaGop npeacrasnser
coboit komrutekT
CTPYKTYPHBIX 3/IEMEHTOB,
COE JUHHUTEIIEHbIX
SNEMEHTOB H
AWICKTPOTEXHHYECKUX

KOMITOHEHTOB,
Ha6op nozponser
coOupats (u
IPOTPaMMHUPOBATH
cobupaembie Mozenu), u3
JJIEMEHTOR, BXOAAILIHX B
€ro COCTaB, MOAEITH
MEXaTPOHHBIX U
poboToTexHHUIeCKIX
YCTPOMHCTB ¢
aBTOMATH3UPOBAHHBIM
YOPaBICHHEM, B TOM
YHCIIC Ha KOJIECHOM XO/1y,
a TaKXKe KOHCTPYKIHA,
OCHOBAHHBIX Ha
HCTIONb30BAHUH TIEPEAY
(B TOM UMClE YepBAYHBIX
u 3y6uaThix), a Taioke
PHIYAroR.

CBETOAMO HBIH
MaTPHYHbIH JUCTUIEH C
Genoii nojacBeTKOM Ha
KOHTpOJJIEpe
Kosmmaectso nopros
BBO/JIa/BBIBOIA Ha

KOHTPOJLIEpE HE MeHee 6
KomuecTBo kHOMok we
MeHee 4

O0wwee konuuecTso
UICMEHTOB: He MeHee 520
LIT, B TOM 9HCIIE:

1) mporpamMmmupyempirii
6s10k yripasnenus,
KOTODPbIN MOKET paboTaTh
ABTOHOMHO H B
NOTOKOBOM pEXUME;

2) cepBOMOTOPEI




3) natumk cusl

4) naTumk paccrosuus
5) natumk nBeta

6) akkymynsitopuas
Oarapes

7) IlnactuxoBrie
CTPYKTYDHBI€ 3JICMEHTBI,
BKJIIOYAs
neppopupoBaHubIe

JIEMEHTHI: Oaiku,
KyOukn, ocu u BaJIbl,
COCIUHUTEJIbHbIE
IIEMEHTHI K OCsM,
LIECTEPHH,
peHa3HAYEHHBIE IS
CO3[AHUS YEPBAYHBIX U
3y6uatsix nepesauy,
COCAMHUTENTbHBIE U
KPETIEHKHBIC SITEMEHTE;
7) Iporpammuoe
obecnieuenue,
HCIOJIb3YeMOe [1IIsi
POrpaMMHpPOBaHMs
coOnpaempix
poboToTexHAYeCcKIX
MO/JIENTEH U yCTPOHCTS,
JOCTYITHO 1 CKauuBaHHS
U3 ceTn Unrepuer

OG6pasosarenbubiii
Habop No Mexanwke)
MEXaTPOHUKE U
poboToTexHuKe

Komnniexr nis wsyuenus
OCHOB 3JIEKTPOHHKH H
pobororexuuku

Ha6op momxen 6urre
OpeaHA3HAYEH JuIg
NPOBE/ICHUSA Y4EOHBIX
3aHATHUH T10 ANEKTPOHHUKE
M CXEMOTEXHUKE ¢ LEJIBIO
H3yueHusa Hanbonee
pPacupocTpaHeHHO
371eMEHTHOH Oa3sbl,
NPUMEHACMOM Jyis
HHIKEHEPHO-TEXHUYECKOTO
TBOPYECTBA YUAUXCA U
pa3paborTku yaebHbIx
Mozeneii poGoros. Habop
JIOJKEH TIO3BOJIATH
YHaIuMCs Ha MpaKkTHKe
OCBOHTh OCHOBHBIC
TEXHOJIOI U

POEKTUPOBAHUS J

I o,




poboToTeXHRYECKHX
KOMIUICKCOB Ha TIpuUMepe
y4eOHBIX Moerneii
po6OTOB, a Takke H3YYHTH
OCHOBHBIE TEXHHYECKHE
peumieHus B oGnacrTu
KHOEpHETHYECKHX U
BCTPAHBAEMBIX CHCTEM.

B cocras kommiexta
AOIDKEH BXOAHTH Habop
KOHCTPYKTHBHBIX
IEMEHTOB 11 ¢OOpKH
MakeTa
MaHUITYJIALHOHHOTO
pobota, KoMruiexT
MCTAJIHYECKHX
KOHCTPYKTHBHBIX
IEMEHTOB U151 COOpKH
MakeTa MoOHIbHOTO
pobora u T.11.

B coctas kommiexta
BXOIUT Habop
ITEKTPOHHBIX
KOMITOHEHTOB 14
WU3YYEHUS OCHOB
MEKTPOHHKH U
CXEMOTEXHHKH, a TAKIKE
KOMILJIEKT IIPUBOAOB U
IATYHKOB PA3IMYHOTO
THIIA i pa3paboTku
POGOTOTEXHHYECKHX
KOMILIEKCOB,

B cocras komruiexra
AOTDKHO BXOMUTH: MOTODBI
C SHKOZEPOM - HE MeHee 2
HIT, CEPBONPUBOT
GosbILOl - He Menee 4 LIIT,
CCPBONPHUBOL MaJIbIii - He
MeHee 2 i,
HH(pakpacHbi qaTuuk -
He MeHee 3 T,
Y/IbTPA3BYKOBOM 1aTYHK -
HE MEHee 3 T, JaTumK
TEMIEPATYpPhi - HE MEHee
| wr, naTunx
OCBEIIEHHOCTH - HE MEHEee
1 mr, Habop snekTponHHbIX
KOMIIOHEHTOB
(pesucTopsr,




KOHIEHCATOPBI,
CBETOAHO/Ibl PA3THYHOrO
HOMHHAIA), KOMIUIEKT
TIPOBOJIOB JIJif
Oecnaeunoro
MPOTOTHITMPOBAHMSI,
miarta 6ecriaeynoro
HNPOTOTUIIHPOBAHMUS,
AKKYMYJIATOP H 3apsiHOe
YCTPOHCTRBO.

B coctas komruiexta
TOJI’KE€H BXOIHTH
IIpOrpamMMUpyeMbIii
KOHTpOJLIED,
IpOrpaMMUpyeMeiii B
cpeae Arduino IDE wnu
AHAJIOTHYHBIX CBOGOIHO
pacrpocTpaHseMbix
cpeaax paspaborku.
[Iporpammupyembiii
KOHTPOJUIEP JIOIDKEH
obnajars nopramu s
HNOAKTIOYEHHs HH(DPOBBIX
W aHAIIOTOBBIX YCTPOHCTB,
uHTepdeiicamu TTL,
USART, I2C, SPI,
Ethernet, Bluetooth umn
WiFi.

B cocraB kommekra
JIOJDKEH BXOJIMTH MOIYJIb
TEXHUYECKOTO 3pEHHUS,
HpeCTaBnAomuii co6oii
BBIYMCIIUTEIBHOE
YCTPOHCTBO cO
BCTPOCHHBIM
MHKPOIIPOLIECCOPOM
(ko7-Bo szep - He Mewee 4
LIT, YaCTOTA AApa HE
menee 1.2 I'Tu, 06bem
O3V - ne menee 512 M6,
00BeM BCTPOEHHOMH
namATH - He Meree 8 [°6),
HHTETPHPOBAHHOMH
KaMepoH (MakCHMalbHOE
paspenieHune
BUJICOIOTOKA,
fepesaBaeMoro mo
uaTepdeiicy USB - ne
MeHee 2592 x 1944 en ) u




quecmii CHCTEMOH. |
Monyis Texamueckoro
3PEHHs fosmKeH obazars
COBMECTHMOCTBIO ¢
PA3THYHBIMK
[OpOrpamMMupyemMeiMu
KOHTPOJIIEpaMy ¢
TOMOIIBIO uHTEpdEiicos -
TTL, UART, 12C, SPI,
Ethernet, Monys
TEXHHYECKOTO 3PCHMA
TOJIIKEH UMETH
BCTPOEHHOE NPOTrpaMMHOe
obecneuenve Ha ocHoBe
ONIEPANMOHHOMN CHCTEMBI
Linux, nossossiomee
OCYIIECTBIIATH HACTPOIKY
CHCTEMbI MAIMHHOTO
00ydenus napameTpos
HCHPOHHBIX ceTell a1
obHapyxeHus 00beKTOB,
OIpeICNCHHA UX
napameTpoB u
NanbHeHei
UAeHTH(UKAHAN.
Kommutexr nomken
obecnieunsare
BO3MOXKHOCTb H3YYeHHsI
OCHOB pa3zpaborku
IPOrpaMMHBIX U
anmapaTHeIX KOMIJIEKCOB
HHIKEHEPHBIX CHCTEM,
peuteHnii B cepe
"UnrepHer semeii", a
TAKKe PCICHUI B
oGnactu poboTorexnuky,
HCKYCCTBEHHOTO
HHTEIUICKTa ¥ MAIHHHOTO
00yuenus,

KoMmsroreproe obopynosanue

DKectkas, HeoTkmouaemas
KIIaBHATYpa: HAJIAYHKE,
Pycckas packnanka
KJIaBUATYPHI: HATMYKE,
Hwmaronans skpana: me
mexee 15,6 moiimos;
Pazpemenne sxpana; ne

1 |Hoyr6yx Dopm-hakrop: HoyT6yK; |3 mi.




meHee 1920 x 1080
TTHKCENEit;

Konnuecrso Anep
poneccopa: ve Menee 4;
Konuuectso norokor: ne
MeHee §;

basosas takToBas uacrora
[Tporieccopa: ve menee |
INBIR

Maxcumanenas Takrosas
1acToTa npoueccopa: e
meHee 2,5 [T,
Kam-namsrs npoueccopa:
HE MeHee 6 MGaiir;
O6bem ycranosnenwoii
ONEPATHBHOH ITAMATH: He
menee 8 ['Gaiir;

O6bem noanepskuBaemoi
ONEPATHBHOH mamsTH (
BO3MOXKHOCTH
PACIIMPEHUS): HE MeHee
24 T"Gaiir;

O6bem Hakonurens SSD:
HE MeHee 240 [Gaiit;
Bpewms aBronoMHOif
pabote! OT Garapen: ne
MeHee 6 yacos;

Bec HoyTOyKa ¢
YCTAHOBJIEHHBIM
AKKYMYJIATOPOM: He Bolee
1,8 kr;

Buemnuii uurepeiic
USB cranzapra ve Hmie
3.0: He menee Tpex
CBOOOAHBIX;

Bueurnmit nnrepoeiic
LAN (ucnonszosanne
NEPEXOTHHKOB HE
1PEIYCMOTPEHO):
HaIUYHeE;

Hanwaue monyneii u
HHTEP(DeEiicoB
(ncnons3oBanne
NEPEXOHUKOB He
npeaycmorpeno): VGA,
HDMI;

becnposoyuas ceszp
Wi-Fi: nannaue ¢
NOJIEPKKOM CTaHapTa




CKaHep, Konup)

COBpeMeHHee;
Web-kamepa: HaTHqwe;
MaHHHy.ﬂHTOD "MH[UL"
HaTHYMe;
[Ipe,HyCTaHOB.HeHHaﬂ
OnepanuoHHas cucrema ¢
rpagudeckum
ONb30BATETECKIM

2 MOV (mpuHTED,

HUHTEp(eiicom,
obecneunsaiomas pabory
pacnpocrpanennpx
00pasoBarenbHbIX 1
obmecHcTemMupx
HPUIOKEHUI: Hanuuye.
Tun yerpoiictsa: My
(byrKumn nevarn,
KOIHpoBaHusi,
CKaHUPOBAHWS);

®opmar Gymary: ge
MeHee A4;

LIBeTHocrL 4CPHO-0eThiii;
Texnonorus neuary:
Jla3epHas

Makcumanshoe
Paspeuienye rievaTu: ge
menee 1200 x 1200 TOYEK;
Untepdeticsr: Wi-Fi i

Ethernet (RJ-45), USB |

1 .

1 .




