MVWHWNCTEPCTBO OBEPA3SOBAHNA N HAYKIN
YEYEHCKOW PECMYBNNKN
(MwunHobpHaykn YP)

HOXUYMWNH PECNYB/INKNH
OJEWAPAH A TMW/IMAHAH A MUHNCTEPCTBO

MPMNKA3

r. CpO3HbIii

O6 yTBepXAeHUN VUHPPACTPYKTYPHOIO
nuncTa gasa co3faHus LeHTpoB o6pa3oBaHus
eCTeCTBEHHO-HaY4YHON M TEXHO/IOTMYECKOWA
HanpaBfeHHoCTel «Toyka pocTa» Ha 6ase
06l eobpasoBaTe/ibHbIX OpraHunsaumnii
YeueHckon Pecnybnukun B 2023 rogy

B uenax peanusaymm Komnnekca mep (AOpoXKHas KapTa) MO CO3[4aHUIO U
(hYHKLMOHMPOBaHMIO B 06L,e06pa3oBaTe/lbHbIX OpraHn3auunsax, pacnonoXeHHbIX B
CeNbCKOM MECTHOCTUM W ManblX ropojax, LeHTPoB 006pa3oBaHUA eCTeCTBEHHO-
Hay4YHOW WM TEXHONIOrMYeCcKON HanpaBNeHHOCTEN «TouyKa pocTa», YTBEPXKAEHHOrO
npukasoMm MuHucTepcTBa o06pasoBaHMA M Haykm YedeHckoh Pecnybnmkm ot
14.12.2021 Ne 1686-n «O co3faHuu LleHTpoB 06pa3oBaHns eCTeCTBEHHO-HAYYHOM
M TEXHONOMMYeCKON HanpaB/ieHHOCTe «ToYKa pocTa», MpMUKa3bliBato:

1. YTBepAuTb nNpunaraemblil  MHPPaACTPYKTYPHbIA NUCT [as  co3jaHua
LLeHTPOB 06pasoBaHuA eCTeCTBEHHO-Hay4HO 7 TEXHONOrNYEeCKoM
HanpaBneHHOCTel «Toyka pocTa» Ha 6a3e 06Lie06paszoBaTe/ibHbIX OpraHu3auni
YeyeHckol Pecny6nmkun B 2023 rogy.

2. KOHTponb 3a MWCMO/IHEHMEM HaCTOALWEero npukasa BO3NOXUTbL Ha
3amMecTuTend MMHUCTpa YcmaHoBa A.P.

X-B.5. [laaes



MpunoxeHune

06pa3oBaHUsA U HayKu

MHMpacTpyKTYPHbIN NNCT

Pecnybnunkn
No

ANs CO34aHUSA LEeHTPOB 06pa3oBaHNs eCTeCTBEHHO-HAYYHON 1

TeXHO/IOrMYeCcKOM HanpaBfeHHOCTeNn «Toyka pocTa» Ha 6ase

obuleobpasoBaTefibHbIX OpraHusaunin YeueHckoi Pecny6nmku B 2023 roay

Ne HanmeHoBaHue
n/n o6opygosaHusa (PBMO)

HaunmeHoBaHwve pasfena:
1 "EcTtecTBeHHOHay4Has
Hanpas/ieHHOCTb"

Linthposas nabopaTopus
no u3nke (yuyeHuyeckas)

Linchposas nabopaTopus
no Xxumuu (yuyeHuyeckas)

KpaTkue nprvMepHble TEXHUYECKME EanHnua

KonnyecTtso

xapakTtepuctuku (PBIO) n3MepeHna
HanmeHoBaHMe HanpaBneHusa: "O6opyfoBaHue ans 06weobpa3oBaTenbHbIX OpraHu3aumnii, He

ABNAKOLWNXCA MASIOKOMNIEKTHbIMUK™

O6ecneynBaeT BbINOJHEHWE 3KCMEPUMEHT OB N0 TemaM

Kypca dusnkn. KomnnekTaumua: becnposogHoii
MYTbTUAAT YUK N0 PU3NKE C 6-10 BCTPOEHHbIMYU

paTunkamu: Lndposoii faTunk TemnepaTypbl €
Avana3oHoM M3MepeHus Hey>ke yem oT -20 go 120C
Linchposoit gaTumk abCcono THOro AaBneHuns ¢

Avana3soHoM u3MepeHusa He y>ke yem oT 0 go 500 klMa
[aTuynk MarHWTHOro noaa ¢ AnanasoHom U3MepeHus He

y>ke yem 0T -80 f,o 80MTn JaTunK HaANpsa>KeHna ¢
fuanasoHaMu N3MepeHnsa Hey>Ke Yyem oT -2 fo +2B;

oT -5 go +5B; oT -10 go +10B; oT -15 go + 15B

JaTunk ToKa Hey>e yem 0T -1 fo +1A [laTuunk wT
aKCenepoMeTp C noKasaTeNnsiMn He MEHEE YeM: *2 ¢;
+4 g; £8 g OTaenbHble ycTpolicTea: USB
ocuunnorpac He MeHee 2 KaHana, +/-10 B Akceccyapbl:
Kabenb USB coefuMHMUTEeNbHbIN 3apsafHOe yCT poiicTBO C
Kabenem miniUSB USB ApanTep Bluetooth 4.1 Low
Energy KoHCTpPYyKTOp A9 NpoBeAeHNs 3KCnepumMmeHTOB
KpaTKoe pyKoBOACTBO N0 aKcnayaTaunu undposoi
nabopaTopuu MporpamMmHoe obecneyexue
MeTognyeckne pekomeHgauuu (40 pa6oT) Hanmune
PYCCKOS3bIYHOTO caTa nogaep><kn Hannune

B E0PO/NKOB.

O6ecneynBaeT BblINOAHEHNE Na6opaTOpHbLIX paboT no
XUMUU HA ypOKax B OCHOBHOW LLIKO/ME U NPOeKTHO-
“ccnefoBaTenbCKOW feATeNnbHOCT M yyaluxcs.
KomnnekTaums: becnpoBofHON MynbTMAATYMK NO
XUMUK C 3-MfA BCTPOEHHbIMU faTumkamu: JaTuuk pH
Avana3oHoM u3MepeHus Hey>ke yem oT 0 go 14 pH
JaTunk 3neKTponpoBoAUMOCTHU C AnanasoHamu
n3mepeHus Hey>ke yem ot 0 go 200 MmkCm; oT 0 go
2000 mKCm; o1 0 o 20000 MKCM [ aTuuk
TemnepaTypbl C ANanasoHOM U3MEPEHNS He Y>Ke Yem
0T -20 o +140C OTpaenbHble gaTyunku: JaTuuk
ONTWYecKo NioTHocTK 525 HM AKceccyapbl: Kabenb
USB coeanHMTeNbHbI 3apsagHOe yCTPOCTBO C
kabenem miniUSB USB ApganTep Bluetooth 4.1 Low
Energy KpaTKoe pyKoBOACTBO M0 3KcnayaTauum
untposoit nabopaTopun Habop nabopaToOpHOIA
ocHacTKu lporpammHoe obecrneyeHne MeTofuueckue
pekomeHpauuu He meHee 40 paboT Hanuune

wT

93.00

93.00



Ne HanmeHoBaHuMe
n/n o6opygosaHunsa (PBIO)

Lnthposas nabopaTopuns
no 6uonorum
(yueHunyeckas)

HaumeHoBaHve pasgena:
2 "[lonosHuTen bHoe
obopypoBaHue”

Habop Or3/Era
(dhn3mka)

UeTbIpéxoceBoii
y4e6HbIN
poboTMaHMNynaTop ¢
MOAYNbHLIMU CMEHHbIMU
Hacagkamm

KpaTkne npMMepHble TeEXHUYeCKue EfnHnua
xapakTepuctuku (PBIMO) n3MepeHUs

PYCCKOS3bIYHOTO caiTa noafep>kkn Hannune
BULEOPO/INKOB.

O6ecneynBaeT BbINOAHEHWNE NabopaTOPHbIX paboT Ha
ypoKax no 61M010rn1 B OCHOBHOM LLKONE U MPOEKTHO-
nccnefoBaTeNbCKON fefATeNbHOCT M yyalymxcs.
KomnnekTaunsa: becnpoBOfHON .MynbTUAATYMK NO
6uonoruu ¢ 5-10 BCTPOEHHBIMU AaTunkamu: JaTuunk
BNa>XHOCTY C AnanasoHom usmepenHus 0... 100%
JaTuuK 0CBELEHHOCT! C Anana3soHoM U3MepeHUs He
y>ke yem oT 0 fo 180000 nk AaTuuk pH ¢ guanasoHom
n3mepeHuns Hey>xke yem oT 0 8o 14pH faTuuk
TeMnepaTypbl C [Uana3oHoOM U3MEPEHUS Hey>Ke Yem
0T -20 go +140C JaTuuKk TemnepaTypsbl wT
OKpy>Kaloleii cpedbl C ANana3oHOM U3MepPEeHUs He y>Ke
yem 0T -20 go +40C Akceccyapbl: 3apsgHoe
ycTpoiicTBo ¢ kabenem miniUSB USB AganTep
Bluetooth 4.1 Low Energy KpaTkoe pykoBoACTBO No
akcnayaTauun undposoii nabopaTopuu Lindposas
BUeoKaMepa C METaNINYECKUM LITAaTMNBOM,
paspelieHune He meHee 0,3 Mnukc MporpammHoe
obecnevyeHme MeTO[NYECKME PEKOMEHAALNN HE MeHee
30 paboT YnakoBka Haunume pycckos3blYHOrMO caiiTa
MOALEP>KKMN, Hannume BULE0PONNKOB

Hab6op BkiYaeT cnegytolimne nabopaTopHble paboThl:
(hpoHTanbHble paboThbl N0 MEXaHUKE, MONEKYNApHAas

(hm3nka v TepmoguHaMUKa, 3NEeKTPOLUHAMUKAE,
nabopaTopHble paboThbl ANA OCHOBHO LWKONbI. B

cocTas Habopa BXoAAT NOTOK "MexaHuka" - 2 WT,

noToK "MonekynsapHas pusnka n TepmogmHamumka" - 1 wT
WT, N0TOK "ONTuKa U KBaHTOoBas usmka" - 1 wT,
NMoTOK "JneKTpoanHamuka" - 2 WT, 10T OK
"O6opyposaHume 06Lero HasHavyeHnsa" - 1 WT, NOTOK
"KomMnnekT unposbiX 4aTUYMKOB" - 1 WT, WTAaTKUB B
Kopobke -1 WT, ckaMbs - 1 WT.

Y4ebHblii p060T-MaHNNyNaATOop NpegHasHaueH Ans
0CBOEHMA 06yYalLWUMUCA OCHOB POBOTOTEXHUKKN, ANd
MOArOTOBKM 06yYaloLWNXCA K BHEAPEHNIO W
nocnefyoLiemMy Ucnonb3osaHunio poboTos B
MPOMbILLNEHHOM NPou3BOACTBe. KonnuecTBo oceid
po6oTa MaHunynaTopa - yeThipe. lMepemelyeHune
WHCTPYMEHTa B NPOCTPaAHCTBE N0 TPEM OCAM
[LO/MKHO yNpaBnaThCA WarosbIMn asuraTensamu.
Hanps>keHue NUTaHUA WarosbIxX ABuraTenein He 6onee
12 B. CepBojgBuraTens 4eTBEPTON OCK JOMKEH
obecneynBaTb NOBOPOT MHCTPYMEHTA. Yron
NMoBOPOTa MaHUNynATopa Ha OCHOBaHWUN BOKPYT
BepTWKanbHOW ocu He MeHee 180 rpagycos. Ans
onpefeneHns Noao>KeHna MmaHunynaTopa npu
MOBOPOTE BOKPYT BEPTUKaNbHOW OCK JONMKEH
MCNONb30BaThCA 3HKOAEP. Yron noBopoTa 3ajHero
nnevya maHunynaTopa He meHee 90 rpagycos. Yron
nosBopoTa nepefHero nneya MaHunynaTopa He MeHee
100 rpagycos. [nga onpefeneHns NONOXKEHUA 3a4Hero un
nepeAHero niey MmaHunynaTopa fAoNKeH
MCMNoMb30BaTbCA TMPOCKON. Yron noBopoTa no
ueTBepTOIi ocn He MeHee 180 rpagycos. JomKHa bbITb

wT

KonnyecTtso

93.00

31.00

31.00



No HanmeHoBaHNe

n/n o6opypoBaHunsa (PBIO)

O6pa3oBaTe/bHbIi
KOHCTPYKTOp Anst

KpaTkue npumepHble TeEXHUYeCKNe EanHuua
xapakTepuctuku (PBIMO) n3mMepeHus

BO3MO>XHOCTb OCHALLeHUs CMEHHbIMW Hacagkamu
(anpumep, gep>KaTenb KapaHjalia uav romacTepa,
npucocka ¢ cepsofBuraTenem, MexaHuyeckoe
3axBaTHOE YyCTPOICTBO C cepBoABMraTenem,
YCTPOWCTBO AN15 Na3epHOIi rpaBupoBKN Um
ycTpoiicTBO Ana 3D-neyaTun). MuUHMManbHas
KOMMNAeKTauns CMEHHbIMU HacajKamu:
nMHeBMaTMYeCcKuii 3axBaT (NPMCOCKa), MexaHn4ecKuin
3axgaT, Hacajka fep>kaTenb Ana
KapaHpawa/mapkepal/pyyuku, Hacagka nepexofgHuk ans
KpeLweHns COBMECTUMbIX KOHCT PYKTUBHbIX AeTanei u
KOHCTPYKUMii, Hacajka nasepHoi rpaBnpoBKu, Hacagka
3D-ned4amu (gna paboTbl ¢ nnacTukom PLA ¢
anameTpom HUTKU 1,75 Mm). JomKeH ObITh OCHaLLeH
CEpBONPUBOAOM ANA NMHEBMATMYECKOTO U
MeXaHM4YecKoro 3axsaToB, 0b6ecrneymsaloLMm BpaLleHne
3axBayeHHOro o6bLeKTa BO Bpems nepemMeLeHmns,
NMOBOPOT NepemeLLaemMoro o6bLeKkTa BOKpyr
BepTUKanbHOW ocu. Ana obecneyeHus
(PYHKUMOHNPOBAHMA NMHEBMATUYECKOr0 3axBaTa
[OMKeEH 6bITh OCHaLLeH BCTPOEHHON B KOpnyc
MaHunynaTopa nomnoi. JonkHa 6biTb BOSMOXKHOCTb
MOAKNOYEHUA [ONOAHUT €NbHLIX yCTPONCTB (Hanpumep,
TpaHcnopTepa, penbca AN nepemeleHuns poboTa,
nyAbTaynpasieHns Twuna A>KOWCTUK, KaMmepbl
MaLUMHHOIO 3peHuns, ONTUYECKOro JaTunka, MoAyns
6ecnposofHoro gocrtyna). PoboT-MaHunynaTop
LOMKeH obecneunBaTb NepemelleHne Hacagku B
NPOCTpPaHCTBE, aKkTWBaLMIO HacafKu, BOSMOXKHOCTb
nony4YeHWUs CUTHAN0B OT KaMepbl W faTUUKOB,
BO3MO>XHOCTb ynpasieHns AONOAHUTENbHbIMU
ycTpoicTBamu. MaTepuan Kopnyca - antoMUHUIA.
OvnameTp paboueii 30Hbl (6e3yyeTa HaBECHOTO
WHCTPYMEHTA M 4eTBepTOi ocn) He MeHee 350 MM.
NHTepdeiic nogknoveHns - USB. [lomKeH UMETH
BO3MOXXHOCTb aBTOHOMHON paboThl M BHELIHETO
ynpasneHus. [na BHeLWHero ynpasneHnus AONXKeH ObITb
npesycMOTpeH MynbT, NOAKOYaeMbll K po60TYy no
Bluetooth. Ynpasnsiowuii KOHTponnep AOMKEeH 6bITb
COBMECTWUM cO cpefoii Arduino. Ynpasnswowui
KOHTpONfep COBMeCTUM CO CPefoii NporpaMMunpoBaHmns
Scratch u a3bikom nporpammuposanus C. JonkeH
obecneynBaTb NOBOPOT MO NepBbIM TPeEM OCAM B
3alaHHbIA YroN M Ha 3afaHHblii yron, NoBOpoT No
4eTBepPTOl OCW Ha 3afaHHbI yron, ABU>KEHMWE B
KoopauHaThl X, ¥, Z, nepemeLieHune Ha 3ajaHHoe
paccTofHue No KoopauHaTam X, Y, Z nepegadvy
[JaHHbIX 0 TEeKyLLemM MONO>KEHWUMN YIN0B, Nepefady
JaHHbIX 0 TEKYLMUX KOOPANHATAX UHCTPYMEHTA.
JlonKeH nogaep>kunsaThb NepemMeLeHne B ieKapT0BbIX
KoopAuHaTax nyrnax noBopoTa Ocei, ¢ 3afaHHON
CKOpPOCTbIO MYCKOpPeHUeM. Tumbl NepemeLLeHnii B
[leKapTOBbIX KOOPAUHATAX: ABUXKEHME MO
TpaekTOpuK, ABN>KEHME NO NPAMOI MeXK Ay ABYMS
Touykamy, nepenpbiruBaHne U3 TOYKN U TOYKY (NepeHoc
06bekTa). Kopnyc fomKeH 6biTb B 3aLWULLLEHHOM
nucnonHeHune (knacca He HU>Ke 1P20).
Po6oToTexHn4Yeckuit Habop npefHasHaveH ans

o wT
n3y4yeHna OCHOB pO60TOTeXHI/IKVI, aeTanen, ysnos u

KonunuectBo

31.00



NS HanmeHoBaHMe

n/n o6opygosaHnsa (PBIO)
npakTUKK 6104HOTO
nporpaMMupoBaHus ¢
KOMNNEKTOM AaT4YNKOB

KpaTkue npumepHble TeEXHUYECKNe EfnHuua
xapakTepucTukmn (PBMO) n3mMepeHna

MeXaHW3MO0B, HE06X0AMMbIX A CO3LaHus
po60oTOTexHMYecKux ycTpoiicTs. Habop
npeAcTasnseT c060i KOMNAEKT CTPYKTYPHbIX
3NeMEHTOB, COEMHNTENbHbIX 3/1EMEHTOB U
3ANEKTPOTEXHNYECKUX KOMMOHEHTOB. Habop no3sonseT
NMPOBOANT b 3KCMEPUMEHT I MO NpefMeTy (hn3unKa,
co3faBaTb U NporpaMmupoBaTb cobupaemble MOLENN,
13 KOMMNOHEHTOB, BXOAALMX B €ro cocTas, paboyune
MOZLENN MOBUNbHBIX N CTaLNOHAPHBIX
po60TOTEeXHNYECKUX yCTPONCTB C
aBTOMaTW3NPOBAHHLIM ypasaeHnem, B TOM YUC/E Ha
KONECHOM U FYCEHUYHOM XO04y, a Tak>e KOHCTPYKLMid,
OCHOBAHHbIX HA UCMONb30BAHUN PA3NNYHbIX BUSOB
nepefay (B TOM YUCNe YepBAUHbIX M 3y6uaThbIX) a
Tak>Xe pblyaros. BcTpoeHHble 6ecnpoBofHble CeTeBble
pewexunsa (Wi-Fi n Bluetooth), BO3MOXXHOCTb
MHTerpauum ¢ 6ecnnaTHbIM 06nayHbiM MO,
obecneynBald T BO3MOXKHOCTb NPaKTUNYeCcKoro
N3y4yeHWUs TEeXHONOTMii MHTepHeTa BeLeil M OCHOB
MCKYCCTBEHHOro uHTennekTa. ObecneymsaeTcs
BO3MO>XHOCTb 06befjUHeHNs HeCKONbKNX po6oT 0B,
cobpaHHbIX 13 NOJ06HBIX HA60POB, B FPYNMbl C CETEBLIM
B3aumogeiicTenem. MNMpeaycMoTpeHa onuyuoHanbHas
BO3MO>XHOCTb paclUVpPeHNa JONONHUT eNbHbIMU
KOMMOHeHTamu (He BXOAALMMHK B CTaHAapTHYIO
KOMMNIeKTauuo), No3BonsoWmnMn n3yyaTb
TEeXHUYECKOe 3peHne W MPOMbILLIIEHHYIO
po60TOTeXHUKY. [MpefycMOTpeHa BO3MOXKHOCTb
paboTbl Habopa ¢ LONONHUTEeNbHLIMU 06NaYHbIMU
cepsucamu. MpeaycMoOTpeEHbl MUHUMYM [iBa
nporpaMMupyemMbiX KOHTpoinepa B NNacTUKOBbIX
Kopnycax, N03BONANLWMUX OfJHOBPEMEHHO c0o3fjaBaThb 2
BapuMaHTa po60T 0B Pa3NMYHOI0 Ha3HAYEHUA, UMEIOLLNX
BO3MO>XHOCTb paboThl Kak B MOTOKOBOM peXKume,
TakK ¥ aBTOHOMHO; N0O3BO/AOLNX peann3osaThb
00y4yeHne NporpaMMuUpPoBaHNIo B HECKONbKUX Cpeaax
pa3paboTKu Ha pasNnyHbIX A3blkax (K npumepy, B
cpepax Mblock, Arduino IDE, Ha sa3bikax Scratch, C,
Python, micro Python). Kak MUHUMYM OfUH K3
KOHTPO//epOB UMeeT BCTPOEHHYIO ONEpaloHHYIo
cucTemy, BCTpoeHHble Wi-Fi n Bluetooth, nopT ansa
NOAKNIOYEHUA NOCNefoBaTENbHO COEAUHAEMbIX BHELLIHUX
YCTPOACTB (He MeHee 20 OfHOBPEMEHHO
NOAKN0YAEMbIX YyCTPONCTB). Kak MUHUMYM OAVH U3
KOHTPONNepoB MMeeT BO3MOXKHOCTb OAHOBPEMEHHON
3anncu He meHee 8 nporpamm, € BO3MO>XHOCTbIO
NepeKknoYeHns MeXXay HUMU. Kak MUHUMYM OfUH U3
KOHTPOAAepoB uMeeT nosHouBeTHbI aucnnein (IPS),
NO3BOMSAOLL WA BbIBOANT b AaHHbIE C AATUYNKOB B BUAE
Tabnuu urpadnkos, a Tak>Ke co3aBaTb BCTPOEHHbIE
B KOHTpoAnep suaeonrpbl. KonmyecTsBo CEHCOPOB U
MCNONHUT €NbHbIX YCTPONCTB, BCTPOEHHbIX B OAUH U3
KOHTPONNepos, - He MeHee 10 wWT. ObLee KOMNYeCTBO
3NeMeHTO0B B Habope He meHee 400 WT., B TOM yucne
nofknoyvaemblie Mmogynn: - Bluetooth mogynb, - ABOIHOM
[aTUUKIMHUK, - YIbTPa3ByKOBON AaTUYNK PacCcTOAHMA,
- JaTuunK UuBeTa, - JaTUuK KacaHus
aneKTpoMexaHuyeckuii, - IR mogyab, - MOTOP
MOCTOSAHHOIO TOKa CpPeflyKTOPOM - HE MeHee 2 WT., -

KonnuecTtso



Ne HanmeHoBaHue
n/n o6opyposaHusa (PBMO)

KomnnekT nocygbl u
ob6opyfoBaHusa ans
YUYEHUYECKUX ONbITOB
(xumus, ursnka,
6uonorus)

O6opynoBaHue ans
[JEMOHCTpaLunm onblTOB

(dpn3nka)

Ha6op OI3/Elr3
(xvrmms)

KpaTkuve npumepHble TeXHUYECKNe EanHuua
xapakTepuctuku (PBIMO) n3mMepeHus

CEpBONPUBOA, - NyNbT AUCTaHUMOHHOrO ynpasnenus /R.
Hab6op fomK eH 6bITb yKOMNEKT OBaH
aKKyMynaTopHbIMU 6aTapesamu. MporpaMMHoe
obecneyeHune, UCNONb3yeMOE ANa NPorpamMmMmupoBaHmns
cobupaembix pO60TOTEXHUYECKUX MOaeNeii 1
YyCTPONCTB, AOMKHO 6bITb AOCTYMNHO ANA
6ecnnaTHOro ckaunBaHmsa us ceTu NHTEPHET M
nocnefyoLero Ncnonb3oBaHus.

CocTas KomnnekTa: LW TaTume nabopaTopHblii
Xxumunyeckuii Yawka MeTpu Habop MHCTPYMEHTOB
npenaposasnbHbIX (MUHLET, CKanbnenb, urna
npenaposanbHas (2 WT.), CTeKNo npegmeTHoe (3 WT.),
CTeKNo nokposHoe (100 wT.)) JTo>KKa A1 COKUraHus
BelwecTB CTynkKa papgoposas Nel MecT Nel
BoinapuTenbHasa Yawa Nel dnakoH gns xpaHeHus
TBepAblx peakTusos (50 Mn) ®nakoH ana xpaHeHus
pacTBOPOB PeakKTUBOB C KPbIWKAMMN KaneabHULLaMu
Mpob6upka MX-14 Mpo6upka MNX-16 Mpubop Ans
nonyyenus razos CnupToska [foptoyee anga cnupToBOK
(0,33 n) dunbTpbl (100 wT.) Konba KoHnyeckas 50 mn
Manoyka CTeKNAHHAsA (C Pe3MHOBLIM HAKOHEYHUKOM)
MepHblii unnuHap (NnacTUKOBbLIA) 25 mn BopoHka
cTeKknsaHHaa B-36 (Manas) CTakaH cTeknsHHbIA (100
M) Fa3ooTBoAHaA Tpybka (rnbkas)

Ha6op Bkto4aeT B cebs WTaTUB AeMOHCT PALNOHHBIA,
CTOANK NOABEMHbIA, UCTOYHNK NOCTOAHHOIO W
MepeMEHHOr0 HaNPsA>KeHNs, MaHOMET P XKUAKOCTHOIA
LeMOHCTpauOHHbIA, KAMEPTOH Ha Pe30HAHCHOM
fALLMKe, HACOC BaKYYMHbI C 31eKTpONpMBOAOM,
Tapenka BakyymHas, Bejepko Apxumesa, OrHuBo
BO3AYLLUHOE, Npubop ANF LEMOHCTpaLUN faBNeHus B
YKNUAKOCTHW, Npubop Ansa AeMOHCT pauum
aTmMocepHoro gaeneHus (margebyprckue nonywapus),
Habop TenpaBHOro o6bema (LMANHAPBLI U3 pa3ANYHbIX
mMaTepuanos: 3 WT.,KPHOYKN ANA NOLBELINBAHNSA
LMANHAPOB), HAbop Ten paBHOW Macchl (LMANHAPbI U3
pasnnyHbIX MaTepuanos 3 WT., KPHOUKK ans
nojsellnBaHns LUIVHAPOB), COCYAbl cooblyatowmecs -
3 wT., Tpybka HbloToHa - 3 WT., wap Mackang, wap
C KONbLOM, LUANHAPbLI CBUHLOBbIE CO CTPYrom - 2 WT.,
npubop JSleHua, MariuT Ayroo6pasHblii
[LeMOHCTpauoHHbIA, MarHuT MONOCOBOA

LEMOHCT paLuoHHbIi (napa), CTPenKn MarHuTHble Ha
WTaTuBax, Habop AeMOHCTPaLNOHHbIN
"AnekTpocTaTunKa" (3NeKTpocKonsl (2 WT.), cynTaH
(2 wWT.), nanoyka cTekNAHHas, nanoyka aboHMTOBaAS,
WTaTuBbl usonupyouwme (2 WT.), MawmHa
3NeKTPOodopHasA UM BbICOKOBONbTHbI UCTOYHMK,
KOMMNeKT nposodos (gnmHa: 500 Mm - 4 wT , 250 MMm -
4 wT.,, 100 MM - 8 WT).

B Habop BXoAAT Becbl nabopaTOPHbIE 3NEKTPOHHbIE
200 r, cnupToOBKa nabopaTopHas, BOPOHKA KOHUYECKAS,
nanoyka cTeknaHHasa, npobupka MX-14 (10 wTyk),
CcTakaH BbICOKWA ¢ Hocukom BH-50 ¢ meTkol (2
WTYKKN), UMAVHAP U3MEPUTeNbHbIiA 2-50-2 wT
(CTeKNAHHbIA, C NPUTEPTON KPbIWKORA), WTaTuB Ans
npo6upok Ha 10 rHésg, 3a>KUM NpobMpPOYHBIi,
wnaTenb-noXKeyka (3 wWTykun), Habop hnakoHoB Ans

XpaHeHns pacTBOPOB M peakTuBOB (06bEM (hnakoHa

wT

wT

KonnuecTtso

31.00

31.00

31.00



No HanmeHoBaHNe
n/n o6opyposaHusa (PBMO)

MuKpocKon LupoBoii

HanmeHoBaHue pasgena:
3 "KomnbloTepHoe
obopypoBaHue"

M®Y (npuHTep, ckaHep,
Konup)

HoyT6yk

KpaTkune npumepHble TeEXHUYeCKNe EfnHuua
xapakTtepuctuku (PBMO) n3mMepeHns

100 mn - 5 KoMNeKTOB NO 6 WTYK, 06beM (pnakoHa 30
M - 10 KOMNNEKTOB MO 6 WTYK), LUAHAP
N3MepUTeNbHbIA ¢ Hocukom 1-500 (2 wTykK), cTakaH
BbICOKMIA 500 MA1 (3 WTYKKM), Habop epLueit Ans MblTbS
nocyabl (epw Ansa MblTbs NPOBMPOK - 3 WTYKK, epll ana
MblTbs KON6 - 3 WTYKN), XxanaT 6enblii x/6 (2 wWTykn),
nepyaTKW Pe3MHOBbIE XMMNYECKNE CTOlKNe (2 WTYKK),
O0YKM 3aWMTHblE, GUAbTPbLI 6yMarkHble (100 WTYyK),
roptoyee gns cnupTosok (0,33 n). B cocTas Habop
BXOAAT peakTWBbI: anlOMUHWIA, >Keneso, consaHas
KUCNoTa, MeTunopan>, eHonMTanenH, aMMunax,
nepokcup Bofopofa, HATpaT cepebpa v fpyrue; B
06Leil CNOXKHOCTMK - 44 pasnnyHblX BeLLecTB,
MCNONb3YEMbIX A1 COCTaBNEHNA KOMMNNEKT OB
peakTMBOB NPW NPOBEAEHNN IK3AMEHALWOHHbIX
3KCNEepMMEHT OB N0 KypCy WKOAbHOA XUMUM.

Tun Mnkpockona: 6uonoruyecknii Hacagka
MUKpOCKOMNa: MOHOKynsapHas Ha3HnaueHue:
nabopaTopHbIl MeTof nccneaoBaHnUsA: CBeTOe None
MaTepuan onTUKA: ONTUYECKOE CTEKNO YBennyeHue
MUKpockona, KpaT: 64 — 1280 Okynsapbl: WF16x
O6bekTHUBbI: 4%, 10X, 40xs (NOANPY>KMHEHHbI) wT
PeBonbBepHas ronoska: Ha 3 06bekTMBa Tun
NoACBeTKN: 3epKano riw ceeToAmo  Pacnono><eHue
MOACBETKMN: BEPXHAA U HUXKHAA MaTepuan kopnyca:
meTann MNMpegMeTHbIA cTonnK, MM: 90 MICTOYHUK
nuTaHusa: 220 B/50 'y Yucno meranukceneii: 1

TunycTpoicTBa: MHOFOQYHKLMOHANBHOE YCTPOACTBO
(M®Y); LiBeTHOCTb NeyaTb: YepHo-6enas;

TexHonorus neyaTwu: anekTporpaguyueckas (nasepHas,
cBeToaunoHas); ®opmaT neyaTu: He meHee A4; Tun wT
CKaHMPOBaHMA: NPOTAXKHbIA/NNAHWeTHbIA;
B0O3MO>XHOCTb CKaHMpOBaHUA B hopMaTax: He MeHee
A4; Cnocob nogkntoveHua: LAN, Wi-Fi, USB
dopMm-thakTOop: HOYTOYK; Pasmep gnaroHanu: He
meHee 15.6 groiimoB; Paspewenune skpaHa: Full HD,
Quad HD vmm Ultra HD; O6wuii 06bem
yCTaHOBNEHHON onepaTUBHON NaMATU: He MeHee 8
[6aiT; MakcumanbHblii 06WKiA NoALEP>KBAEMBbI
06beM onepaTUBHON NamMsATU: He MeHee 16 [6aliT;
O6bem SSD HakonuTens: He MeHee 240 6anT;
BecnpoBogHas cBA3b: Wi-Fi; KoamuyecTBO BCTPOEHHbIX
B Kopnyc nopToB USB: He MeHee 2, U3 KOTOPbIX He
MeHee 1 10/1>KHO 6b6ITb USB Bepcumn He HudKe 3.0;
PaspelueHue Bab-kamepbl, Mnukcenb: He MeHee 0.3;
BcTpoeHHbIi MUKpodoH; KnaBnaTypa cpackiagkoi u
MapKupoBKoi knasuw QWERTY/MILLYKEH;
Mopnep>kka cTaHAapTOB 6eCnpoOBOAHON CBA3N:
802.11a/b/g/n/ac; MpousBoanTeNLHOCTb NpoLeccopa
(3HaueHne nokasaTensa «CPU Mark» no TecTy
«Laptop & Portable CPU Perfomance»
http://www.cpubenchmark.net/laptop.html): He meHee
5000 efuHuL,; Hannume MaHunynaTopa Mblllb B
KOMNNeKTe: fa; YCcTaHoBlAeHHasd onepaLlyoHHan
cucTema c rpafumyeckumM nonb3oBaTeNbCKUM
VHTepgeicoM, CBeLEHNA O KOTOPOM BKIKOYEHbI B

KonnyecTtso

31.00

31.00

93.00


http://www.cpubenchmark.net/laptop.html

Ne HanmeHoBaHMe
n/n o6opygosaHus (P1LUO)

KpaTkue npumMmepHble TeXHUYeCKue EfnHuua
xapakTtepuctuku (PBMO) n3mMepeHus

eflUHbIii peecTp poccuiicknx nporpamMm Ans

3M1EKT POHHbIX BbIYUCAUTENbHbIX MALIWH U 6a3 JaHHbIX;
YCTaHoBNEHHbIA NakeT O(UCHOrO NPOrPaMMHOr0
06ecneyeHns, COBMECTUMOTO CYCTaHOB/EHHOI
onepawLmMoHHOli CUCTEMOI, CBELEHNS 0 KOTOPOM
BK/IOUEHbI B efjUHbI/ PEecTp POCCUIACKUX MporpaMm Ans
3NEKTPOHHbIX BbIYUCAUTE/bHBIX MaLWUH 1 633 AaHHBIX.

KonnyecTtso

HanmeHoBaHve HanpasieHus: "O6opyaoBaHue 4nsA 06L,e06pa3oBaTeNbHbIX OpraHnu3aLuii, ABASOLWUXCA

HaunmeHoBaHue pasgena:
1 "EcTecTBeHHOHay4Has
Hanpas/ieHHOCTb"

Lincpposas nabopaTopus
no usunke (yuyeHuyeckas)

Lindpposas nabopaTopusa
no xumMuu (yyeHmyeckas)

Lincpposas nabopaTopus
no 6uonorumn
(yyeHunueckas)

ManoKOMMNEKTHbIMU"’

O6ecneynBaeT BbINONHEHNE 3KCNEPUMEHTOB N0 TeMam

Kypca husmkn. KomnnekTauusa: becnpoBogHoi
MYNbTUAAT YUK NO (PU3NKE C 6-10 BCTPOEHHbIMU

faTunkamu: Linposoii faTumnk TemnepaTypbl €

AnanasoHoM M3MepeHus Hey>Ke yem oT -20 go 120C
LinchpoBoit gaTunk abconoTHOro AaBneHns ¢

Avana3soHoM u3MepeHus He y>ke yem oT 0 go 500 klMa

JaTunK MarHuTHOro noasa ¢ fuanasoHoM MU3MepeHns He

y>Ke yem 0T -80 fjo 80 MTn laTunK HaNpA>KeHus ¢
fvanasoHamu U3MepeHns Hey>Ke 4em OT -2 0 +2B;

oT -5 go +5B; oT -10 go +10B; oT -15 go +15B

JaTunk ToKa Hey>Ke yem OT -1 go +IA [JaTuuk wT
aKcenepomMeTp C NokasaTeNngMnN He MEHEEe YeM: %2 g;
+4g; £8 g OTAenbHble ycTpoiicTBa: USB
ocuuanorpadg He MeHee 2 kaHana, +/-10 B Akceccyapbl:
Kabenb USB coefuHMTENbHbIN 3apsAgHoe yCTPoOiRCTBO C
kabenem miniUSB USB AganTep Bluetooth 4.1 Low
Energy KoHCTpYKTOpP 44 NpoBefieHns 3KCNepuMeHTOB
KpaTkoe pykoBOACTBO N0 3KcnayaTaunu Ludposoii
nabopaTopun MporpammHoe obecnevexue
MeToanyeckue pekomeHgauuu (40 paboT) Hanuuue
PYCCKOS3bIUHOrO caiiTa nogaep>kn Hannuune
BMIEOPO/INKOB.

Ob6ecneynBaeT BbINOMHEHVE nabopaToOpHbIX paboT Mo
XUMUW HA YpOKax B OCHOBHOW LUKONEe M NPOEKTHO-
nccnefoBaTenbCKOW fesTeNbHOCTM yyalnxcs.
KomnnekTaums: becnpoBofHON MynbTuAATYNK NO
XUMUK C 3-MS BCTPOEHHbIMU flaTunkamu: laTunk pH ¢
LvanasoHOM uM3MepeHus Hey>ke yem oT 0 go 14 pH
JaTunk 3neKTponpoBoAUMOCTHU C AnanasoHamm
n3mepeHunsa Hey>ke yem ot 0 go 200 mkCm; oT 0 go
2000 MmKCm; o1 0 o 20000 MKCM [ aTuuk
TemnepaTypbl C Anana3soHoOM U3MEPEHNS HeY>Ke YeM
0T -20 go +140C OTAenbHble gaTunku: faTuuk
onTuYecKoi nnoTHocTKM 525 HM Akceccyapbl: Kabenb
USB coefnHNTeNbHbIA 3apsafH0e yCTPOACTBO C
kabenem miniUSB USB AganTep Bluetooth 4.1 Low
Energy KpaTkoe pykoBOACTBO M0 3KcnayaTauuu
unposoii nabopaTopun Habop nabopaTopHOI
ocHacTKu lporpammHoe obecneyeHne MeTofnyeckue
pekomeHfauuu He meHee 40 paboT Hannuue
PYCCKOA3bIYHOIO caiiTa nogaep><ku Hannuune
BUIEOPO/NKOB.

ObecneynBaeT BbINONHEHWE nabopaTOpPHbIX paboT Ha
ypoKax no 61Monorum B OCHOBHOW LIKOME W NPOEKTHO-
1ccnefoBaTeNbCKOW fesATenbHOCT M yyaluxcs.
KomnnekTauua: BecnpoBogHOW MynbTugaTumK no

wT

wT

66.00

66.00

66.00



Ne HawnmeHoBaHue
n/n o6opyposaHusa (PBMO)

HanmeHoBaHue pasfena:
2 "KomnbloTepHoe
obopypoBaHue"

M®Y (npuHTeEp, CKaHep,
Konmp)

HoyT6ykK

HanmeHoBaHMe pasgena:
3 "JononHuTtenbHoe
o6opypoBaHue"

KpaTkue npumepHble TeEXHUYeCKUe EnnHnua
xapakTepuctuku (PBIMO) n3mMepeHusa

6ronorun ¢ 5-10 BCTPOEHHBIMU AaTuUnKaMu: JaTuunk
BNa>XHOCTY C fnanasoHom nsmepenus 0... 100%
JaTunK OCBELLEHHOCT ! C Auana3soHoM U3MepeHus He
y>ke yem oT 0 go 180000 nk JaTumk pH c grnanasoHom
n3mepeHus Hey>ke yem ot 0 go 14 pH daTumnk
TeMnepaTypbl C ANana3soHOM U3MEPEHUA He YXKE YEM
0T -20 go +140C JaTuuKk TemnepaTypsbl
OKpy>KatoLleii cpefbl C AnManasoHOM U3MEPEHUS He y>Ke
Yyem oT -20 go +40C Akceccyapbl: 3apagHoe
ycTpoiicTBO ¢ Kabenem miniUSB USB AganTep
Bluetooth 4.1 Low Energy KpaTkoe pykoBoACTBO No
akcnnyaTauuu uudposoii nabopaTopumn Lindposas
BUAeoKamMepa C MeTaNINYeCKUM LWTaTUBOM,
paspelwleHune He meHee 0,3 Mnukc NporpammHoe
obecneyeHne MeToOANYECKME PEKOMEHALNUN HE MeHee
30 paboT YnakoBka Haunume pycckosi3bl4HOMo caiTa
noAAep>KKW, Hannyne BUeopoMKOB

TunycTpoicTBa: MHOrOyHKLMOHaNbHOE yCT POACT BO
(M®Y); LiBeTHOCTb NeyaTb: YepHo-benas:
TexHonorusa neyaTwn: anekTporpauyeckas (nasepHas,
cBeTOAMoAHan); ®PopmaT neyaTun: He meHee A4; Tun wT
CKaHMPOBaHMA: NPOTA>KHbIA/NAAHWETHbIN;
B03MO>XHOCTb CKaHWpoBaHus B hopmMaTax: He MeHee
A4; Cnocob6 nogknoyeHua: LAN, Wi-Fi, USB
dopMm-thakTop: HOYTOYK; Pa3mep guaroHanu: He
meHee 15.6 awoiimoB; PaspeweHue akpaHa: Full HD,
Quad HD wmm Ultra HD; O6wwunii 06bem
yCTaHoBNEHHON onepaTUBHON NaMATU: He MeHee 8
6aidT; MakcumanbHblil 06K NOAAEPXKMBAEMbIA
06beM onepaTMBHOW NamMaTW: He MeHee 16 M6aiiT:
O6beM SSD HakonuTens: He meHee 240 M6anT;
BecnposogHas cBasb: Wi-Fi; KonnuyecTBO BCTPOEHHbIX
B Kopnyc nopTosB USB: He MeHee 2, U3 KOTOPbIX HE
MeHee / foMKHO 6b1Tb USB Bepcun He Hudke 3.0;
PaspewleHune Bab-kamepbl, Mnukcenb: He meHee 0.3;
BcTpoeHHbIii MukpodoH; KnaBnaTypa cpacknagkoii u
MapKupoBsKoii knasuw QWERTY/MILLYKEH;
Mopanep>kka cTaHAaapToB 6eCNPOBOAHON CBA3N:
802.11a/b/g/n/ac; Mpon3BoanTeENbHOCT b NpoLeccopa wT
(3HaueHue nokasaTens «CPU Mark» no TecTy
«Laptop & Portable CPU Perfomance»
http://www.cpubenchmark. net/laptop, html): He meHee
5000 eguHuu; Hanmune MaHUnynaTopa Mblllb B
KOMMNNeKTe: 4a; YCTaHOoBAeHHas onepaluoHHas
cucTema c rpaMyeckum Mnonb3oBaTeNbCKUM
NHTepdeiicom, cBefeHNs 0 KOTOPOM BK/IIOYEHbI B
eAVHbIi peecTp pOCCUACKNX MPOrpaMm Ans
3NEKTPOHHBIX BbIYUCANT €/IbHLIX MaLLUUH 1 6a3 flaHHbIX;
YCTaHOBNEHHbIA NakeT O(UCHOro NPOrpaMMHOro
obecneyeHuns, COBMeCTHUMOrO CyCTaHOBAEHHON
onepawlnoHHON CUCTEMON, CBejeHNs 0 KOTOPOM
BK/IOUEHbI B €A4VHbIA PeeCTp POCCUIACKNX NpOrpaMm ans
3NeKTPOHHbIX BbIYNCANTENbHbIX MALLUWH W 6a3 AaHHbIX.

KonnyecTtso

33.00

66.00


http://www

Ne HanmeHoBaHMe
n/n o6opyposaHus (PBIMO)

Hab6op OI3/Er3d
(dn3mnka)

UeTbIpéxoceBoii
yUeOHblIi
po6oTMaHUNYNAaTOp C
MOAYNAbHBIMU CMEHHbIMU
Hacagkamu

KpaTKune npumMepHble TeXHUYECKMe EgnHnua
xapakTtepuctuku (PBMO) n3mMepeHus

Hab6op BkYaeT cnefytouine nabopaTopHblie paboThl:
(hpoHTanbHble paboThl N0 MEXaHWKe, MONeKynapHas

(hnsmka n TepMmoAnHaMuKa, ANeKTPOANHAMUKA,

yabopaTopHble paboThl A1 OCHOBHOM LWKONbI. B

cocTaB Habopa BXOAAT N0TOK "MexaHuka" - 2 WT,

noToK "MonekynapHas pusnka n TepmogmHamumka” - 1 wT
WT, N0TOK "OnTuWKa U KBaHTOBas pu3nka" - 1 wT,
NoTOK "3nekTpoanHamuka™ - 2 WT, N0TOK
"O6opyposaHue 06Lero HasHayeHna" - 1 WT, NOTOK
"KomnnekT uupoBbIX 4aTUYMKOB™ - | WT, WTATWB B
Kopobke -/ WT, ckambs - 1 WwT.

YuebHblii po60T-MaHUNynATOp NpefHa3HauYeH Ans
0CBOEHMA 06yvalWMMNCA 0CHOB POBOTOTEXHUKK, ANS
MoAroTOBKY 06yyaloLwMxca K BHEAPEHWIO 1
nocnefytoLiemy Mcnoab30BaHnio po6boTOoB B
NPOMbILLNEHHOM Npon3BoAcTBe. KonumuecTBo oceit
po6oTa MaHunynaTopa - yeTbipe. [MepemelyeHune
WHCTPYMEHTa B NPOCTPAHCTBE N0 TPEM 0CAM
[OMI>KHO ynpasnaThCA WaroBbIMn ABUraTensamu.
Hanps>keHne nuTaHua Wwarosbix fBuraTeneil He 6onee
12 B. CepBofBuraTenb YeTBEPTON OCK JOMKEH
obecneynBaTb NOBOPOT MHCTPYMeHTa. Yron
MoBOPOTa MaHWNynaTOopa Ha 0CHOBaHWUMN BOKPYT
BepTUKanbHO ocu He meHee 180 rpagycos. [ns
onpegeneHns Nono>KeHUa MaHunynaTopa npu
MOBOPOTeE BOKPYT BEPTUKANbHON OCK [OM>KEH
MCNoNb30BaTbCA 3HKOAEP. YTon noBopoTa 3afHero
nnevya maHunynaTopa He meHee 90 rpagycos. Yron
NMoBOPOTaA NEPeSHErO Nneya MaHUNynaTopa He MeHee
100 rpagycos. Ond onpefeneHns nonoXKeHns 3agHero u
nepefHero nney MaHunynaTopa LOMKeH
MCNoNb30BaTbCA MMPOCKON. YTon nosopoTa no
4yeTBepTOIi ocu He MeHee 180 rpagycos. [lonkKHa 6bITh
BO3MO>XHOCTb OCHALLEHWA CMEHHLIMU HacajKaMu
(Hanpumep, gep>kaTenb KapaHjalia unu pnomacTepa,
npucocKa C cepBodsuraTenem, MexaHmyeckoe
3axBaTHOe yCTPONCTBO C CepBOABUraTENEM,
YCTPOWCTBO A1 Na3ePHON rpaBupPoBKN M
ycTpoiicTeo gns 3D-nedamu). MuHnmansHas
KOMMNEKTaumna CMeHHbIMW HacafKaMu:
nMHeBMaTMYeCKMid 3axBaT (NPUCOCKa), MexaHUYeCcKmnii
3axsaT, Hacajka fjep>kaTenb ana
KapaHjalwa/mapkepa/pyykun, HacaZKa nepexofHuKk ans
KpEenneHns COBMeCTUMbIX KOHCTPYKTUBHbIX feTanei un
KOHCTPYKUMii, Hacajka Na3epHoOi rpaBnpoBKu, Hacagka
3M-nevaTwu (gna paboTbl ¢ nnacTukom PLA ¢
anameTpoM HUTU 1,75 mm). [lon>KeH 6bITb OCHaLLEH
CEepBONPUBOAOM A/S MHEBMATUYECKOTO U
MeXaHW4eCcKoro 3axsaToB, 06ecneynBaloLLMm BpalLleHne
3aXBaYeHHOro 06beKTa BO BPeMs NepeMeLLeHns,
MoOBOPOT nepemelLaeMoro 06bekTa BOKpYr
BepTUKanbHON ocu. ina obecneyeHns
(PYHKLMOHMPOBAHUA NMHEBMATNYECKOr0 3axBaTa
LomKeH 6bITb OCHALLEH BCTPOEHHON B KOpNycC
MaHunynsaTopa nomMnoi. flon>kHa 6bITh BO3MOXKHOCTb
NOAKNOYEHNA AONONHUTEeNbHbLIXYCTPOCTB (Hanpumep,
TpaHcrnopTepa, penbca Ana nepeMelieHns pobora,
nynbTaynpaBneHna Tuna XKONCTUK, KaMepbl
MaLUIMHHOTO 3PeHNs, ONTUYECKOro AaTuuka, MoLyns

wT

KonnyecTtso

33.00

33.00



Ne HawnmeHoBaHue
n/n o6opypoBaHusa (PBMO)

O6pasoBaTebHbIi
KOHCTpPYKTOp Ans
npakTuK1 67104HOTO
nporpaMmmupoBaHns ¢
KOMMNJEeKTOM AaTUYMKOB

KpaTkune npuMepHble TeEXHUYECKne EgnHnua
xapakTtepuctukun (PBMO) n3mMepeHus

6ecnpoBogHoro goctyna). Po6oT-maHnnynsaTop
[OoMKeH obecneymBaTb NepeMelleHne Hacaiku B
NPOCTPaHCTBE, aKkTUBALMIO HAacadKu, BOSMOXKHOCTb
MONYYEeHUs CUTHANO0B OT Kamepbl W faTUUKOB,
BO3MO>XHOCTb YNPaBNEHNA JOMNONHUTENbHbIMU
ycTpoiicTBamu. MaTepuan Kopnyca - altoMUHUIA.
LinameTp paboyeii 30HbI (6e3yyeTa HABECHOTO
WHCTPYMEHTa 1 4eTBEpPTOI ocu) He meHee 350 MM.
NuTepdeiic nogknoueHns - USB. LlomKeH UMETH
BO3MOXXHOCTb aBTOHOMHON PaboThl M BHELIHETO
ynpasneHusa. [N BHelWHero ynpasneHna jonxKeH 6b1Tb
npegycMOTpeH NynbT, NOAKOYaeMbll K po60oTYy no
Bluetooth. Ynpasnswowuii KOHTponnep AOMKEH 6bITb
coBMecTWM co cpegoit Arduino. Ynpasnsiowuii
KOHTpONaep COBMeCTUM CO CPeAoil NporpaMMunpoBaHmns
Scratch nasbikoM nporpammupoBaHus C. Jon>KeH
obecneymBaTb NOBOPOT MO NEPBLIM TPEM OCAM B
3alaHHbIA YroN U Ha 3aAaHHblii yroa, NnoBopoT no
uyeTBepPTOIi OCK Ha 3afaHHbIA Yron, ABUXKEHNE B
KoopauHaThl X, Y, Z, nepemMeLleHune Ha 3aflaHHoe
paccTofHue no koopanHaTam X, Y, Z, nepegayy
[aHHbIX 0 TEKYLLEM MONOXKEHWUN YTN0B, Nepejavy
[aHHbIX 0 TEKYLMX KOOPANHATaxX UHCTPYMEHTA.
[JlomKeH noffep>XuBaThb NepeMeLleHne B JeKapTOBbIX
KOOpAuHaTax nyrnax noBopoTa Oceld, C 3agaHHOIA
CKOPOCTbI0 MYyCcKOpeHneM. Tunbl NepemelLeHnii B
[leKapTOBbIX KOOpAUHATAX: ABUXKEHME No
TpaeKkTOpWU, ABUdKEHWE MO NPAMOI Me>XK Ay AByMS
TouKamu, nepenpbirnBaHune U3 TOUYKM U TOYKY (NepeHoc
06bekTa). Kopnyc fon>keH 6bITh B 3aLLULLEHHOM
ncnonHexue (knacca He Huke 1P20).
Po6oToTexHn4ecknii Habop npegHasHaveH ans
13y4YeHUs OCHOB POBOTOTEXHUKN, AeTanei, y3nos un
MEexaHW3MOB, HeO6X0ANMbIX 4NS CO3LaHUSA
poboTOTexHMYeckux ycTpoiicTs. Habop
npeicTasnfeT co60/ KOMNAEKT CTPYKTYPHbIX
3N1eMeHTOB, COEJMHNTENbHbIX 3/1EMEHTOB U
3NeKTPOTEXHNYECKNX KOMMNOHEHTOB. Habop nossonaeT
NPOBOAMTb 3KCNEPUMEHTbI MO NpefMeTY (hn3unKa,
co3faBaTb ¥ MPOrpaMMnpoBaTb cobupaemMble MOgeNH,
13 KOMMNOHEHTOB, BXOAALLNX B €ro cocTas, paboyune
MoZenu MoBUIbHBLIX U CTalunoHapHbIX
po60TOTEXHNYECKUX YCTPOACTB C
aBTOMaTU3MPOBAHHbLIM YNPaBNeHNEM, B TOM YuUCNe Ha
KONECHOM W ryCEHWYHOM X0y, a Tak>Ke KOHCTPYKLWuiA,
OCHOBAHHbIX Ha MUCMONb30BAHUN Pa3NNYHbIX BUAOB
nepegay (B TOM 4uCne YepBAYHbIX M 3y6uaThIX) a
Tak>Xe pblyaros. BcTpoeHHble 6eCnpoBOfiHbIE CETEBbIE
pewenuns (Wi-Fi u Bluetooth), BO3MO>XHOCTb
WHTerpauuu ¢ 6ecnnaTHbIM 06na4uHbIM 10O,
ob6ecneynBaldT BO3MOXKHOCTb NPaKTUYECKOro
N3YYeHNs TEeXHONOrNii MHTEePHeTa Belleil N OCHOB
NCKYCCTBEHHOIO MHTennekTa. ObecneynsaeTcs
BO3MOXXHOCTb 06beMHEHNS HECKONbKNX PO6OT OB,
cobpaHHbIX 13 NOA06HbLIX HA60POB, B rPYNMbI C CETEBLIM
B3aMmogencTemeM. MpeaycmMoTpeHa OnunoHanbHas
BO3MO>XHOCTb paclimpeHns LONONMHUTeNbHbIMY
KOMMOHEeHTaMun (He BXOAALMMUN B CTaHLapTHYIO
KOMMIEKTaLuWI0), NMo3BONALWMNMN U3yHaTb

wT

KonnyecTtso

33.00



Ne HanmeHoBaHue
n/n o6opyposaHusa (PBIMO)

KomMnnekT nocyabl
obopynoBaHus ans
yUYeHNUYeCcKnX OnbITOB
(xumus, gursmka,
6uonorus)

O6opypnoBaHue ans
AEMOHCTpayuun onbIToB

KpaTkne npumepHble TeXHUYECKUNe EnnHnua
xapakTtepuctuku (PBIMO) n3mMepeHus

TEXHUYECKOE 3PEHNe U NPOMBILLIEHHYIO
po6oToTexHuKy. MNMpefycMOTpeHa BOSMOXKHOCTb
paboTbl Habopa Cc 4ONOMHUT eNbHbIMU 06NaUYHbIMYU
cepsucamu. MpefycMOTpeHbl MUHUMYM [iBa
nporpammumpyemblix KOHTponepa B N1acTUKOBbIX
Kopnycax, no3sonsoLmnx 0fHOBPEMEHHO cO3fjaBaThb 2
BapuMaHTa poboTOB Pa3IMYHOro Ha3HAYEHNSA, UMEIOLLUX
BO3MO>XHOCTb paboThbl Kak B NOTOKOBOM peXKuMe,
Tak 1 aBTOHOMHO; NMO3BONAOLNX PEaNnn30BaTb
06y4YeHNe NporpaMMnNpPoOBaHNI0 B HECKOMbKNUX Cpeaax
pa3paboTKu Ha pasnnyHbIX A3blKax (K Npumepy, B
cpepax Mblock, Arduino IDE, Ha a3bikax Scratch. C,
Python, micro Python). Kak MUHUMYM OfVH U3
KOHTPONNEPOB UMeeT BCTPOEHHYIO OnepaLnoHHyIo
cucTemy, BCTpoeHHble Wi-Fi n Bluetooth, nopT gna
NOAKYEHNSA NOCNe0BaATENbHO COEUHAEMbIX BHELLHNX
ycTpoicTB (He meHee 20 Of{HOBPEMEHHO
NOAKNIOYAEMbIX YCTPOICTB). Kak MUHUMYM OAMH U3
KOHT PONNepoB MMeeT BO3MOXXHOCTb OHOBPEMEHHON
3anucu He MeHee 8 nNporpaMm, € BOSMOXXHOCTbIO
NepekNioyeHna MeXK Ay HUMU. Kak MUHUMYM OAUH 13
KOHTPONNEPOB UMEET MonHouBeTHbIA gucnnein (IPS),
MO3BONAIOLWMNIA BbIBOANT b AaHHbIe C 4aTUYNKOB B BUAE
Tabnuy v rpaukos, a Tak>Ke co3fjaBaTb BCTPOEHHbIE
B KOHTponnep sugeourpsl. KoamyecTBO CEHCOPOB K
MCNOMHUT €lbHbIX YCTPONCTB, BCTPOEHHbIX B OAUH U3
KOHTPONNepos, - He MmeHee 10 WT. O6LLee KOINYECTBO
aneMeHTOB B Habope He MeHee 400 WT., B TOM 4ucne
nogknioyaemble Mogynu: - Bluetooth mogynb, - ABOVHOM
[aTUuK IMHUN, -yAbT Pa3ByKOBOW JaT UMK paccTOfHNS,
- AaTUuK UBeTa, - AaTUMK KacaHus
aneKkTpomexaHuyecknit, - IR Mogynb, -MoTOp
MOCTOAHHOIO TOKa CPefyKTOpPOM - HE MeHee 2 WT., -
CEpBONPUBOA, - NYNbT AUCTaHUMOHHOrO ynpasneHus IR.
Hab6op gomkeH 6bITb YKOMNNEKT OBaH
aKKyMynsaTOpHbIMK BaTapeamu. MporpammHoe
obecneyerune, UCNoNb3yeMoe Ang NporpaMmmmpoBaHmus
cobmpaeMbix po60TOTEXHNYECKUX MOAENEN W
YCTPOWCTB, AOMNXKHO 6bITb AOCTYNHO ANA
6ecnnaTHOro ckaymBaHusa us ceTu VIHTepHeT u
nocnefyLero ucnob30BaHus.

CocTas KomnnekTa: L TaTwns nabopaTopHbIii
XUMnyecknii Yawka MeTpn Habop NHCTpPYyMeHTOB
npenapoBsasnbHbIX (MUHLET, CKanbnenb, urna
npenaposanbHaa (2 WT.), CTEKNO npeameTHoe (3 WT.),
CTEKN0 NokposHoe (100 wT.)) JIo>KKa AN C>KUranusa
BelwecTB CTynkKa hapgoposas Nel MecT Nol
BoinapuTenbHas yawaNel PnakoH gns xpaHeHus
TBepAblX peakTusos (50 Mn) ®nakoH Ang XxpaHeHus
pacTBOPOB PEAKTWBOB C KPbIWKAMMN KanenbHuLamu
Mpobupka MX-14 Mpobupka MX-16 Mpubop ans
nonyyeHus rasos CnupToBka [optoyee ana cnupTOBOK
(0,33 1) dunbTpbl (100 WwT.) Konba KoHnyeckaa 50 mn
Manoyka cTeknsAHHaa (C pe3nHOBbLIM HAKOHEYHUKOM)
MepHbIii unarHap (NnacTukoBsblil) 25 Mn BopoHka
cTeknsaHHaa B-36 (manas) CTakaH CTeKsaHHbIA (100
mn) MasooTBOAHAA Tpyb6Ka (rnbkas)

Habop BkioYaeT B cebA WTATMUB JEMOHCTPaLMOHHbINA,
CTOMMK NOABLEMHbIA, UCTOYHUK MOCTOSHHOIO K

wT

T

Konnyectso

33.00

33.00



No HanmeHoBaHWNe
n/n o6opygosaHua (PBIMO)

(dbmsmka)

Ha6op Or3/Erad
(xvmMms)

MuKkpockon LucgpoBoit

KpaTkune npumMmepHble TeXHUYeCKNe EanHuua
xapakTtepuctuku (PBMO) n3mMepeHus

MepemMeHHOro Hanps><eHus, MaHOMe TP XXWUAKOCTHON
[LeMOHCTPaLMOHHbIA, KAMEPTOH HA PE30HAHCHOM

ALLMKE, HACOC BaKyyMHbIii C 31eKTPONpPUBOLOM,

Tapenka BakyymHas, Befilepko Apxumepa, OrH1BO

BO3AYLUHOE, Npubop Ana AemMOHCTpaunuu AaBneHns B
YKUAKOCTK, Npubop And LeMOHCTpaLum

aTmocdepHoro gaeneHns (margebyprckue nonywapus),
Habop Ten paBHOro o6bvema (UUAMHAPBI U3 pa3nyHbIX
mMaTepuanos: 3 WT..KPOYKN Ans MOABeLnBaHNA

LMANHAPOB), Habop Ten paBHON Macchl (LMANHAPbI K3
pa3nnyHbIX MaTepmanos 3 WT., KPOYKKN AN

NoABELINBAHNSA LMAMHAPOB), COCyAbl coobuiarLymecs -

3 wT., Tpybka HetoToHa - 3 WT., wap Mackans, wap

C KOMbLOM, UWNUHAPLI CBUHLOBbIE CO CTPYroM - 2 WT.,
npubop JleHuya, MarHuT AyroobpasHblii

[LEMOHCT PaLNOHHBIA, MarHuT MON0COBOIA

[LEMOHCT pPauMoHHbI (Napa), CTPenkKn MarHMTHble Ha
WTaTuBax, Habop AeMOHCTPaLOHHbIN

"JnekTpocTaTunKa" (anekTpockonsl (2 WT.), cynTaH

(2 wT.), nanoyka cTeknAHHasA, nanoyka 36oHNToBas,
WTaTuBbl n3onupyLmne (2 WT.), MallnHa

3NeKTPodhopHas MW BbICOKOBONbTHbIW MCTOUHUK,

KOMNNeKT npoBoAos (gamHa: 500 Mm - 4 wT , 250 MMm -

4 wT., 100MM - 8 WT).

B Habop BXOAAT Becbl NabopaTOPHbIE 3NEKTPOHHbIE

200 r, cnmpToOBKa nabopaTopHas, BOPOHKA KOHUYECKas,
navyoyka cTeknsHHaa, npobupka MXx-14 (10 wTyk),

cTakaH BbICOKWIA ¢ HocukoMm BH-50 ¢ meTkoit (2

WTYKKN), UMNAVHAP U3MEPUTeNbHbIA 2-50-2

(CTeKNAHHbIA, C NPUTEPTON KPbIWKON), WTaTunB Ans
npo6upok Ha 10 rHésfg, 3a>KuM Npo6bupoYHbIi,
wnaTenb-no>keyka (3 wWTykn), Habop hnakoHOB Ans
XpaHeHns pacTBOPOB ¥ peakTNBOB (06beM (hnakoHa

100 Mn - 5 KOMNNEKTOB Mo 6 WTYK, 06bem hnakoHa 30

M1 - 10 KOMNIEKTOB N0 6 WTYK), LUANHAP

M3MepUTeNbHbIA ¢ HocukoM 1-500 (2 WwTykK), cTakaH
BbICOKMIA 500 Ma (3 WTYKKM), Habop epLueit 4N MbITbs wT
nocyfibl (epw AN MblTbSA MPOOMPOK - 3 WTYKK, epll Ans
MbITbs KON6 - 3 WTYKKM), xanaT 6enbiil x/6 (2 WTykn),
nepyaTKyN Pe3NHOBbIE XUMUYECKUE CTONKNE (2 WTYKK),
O0YKM 3aWMTHble, (UALTPbLI 6yMarkHble (100 WTYyK),
roptouyee ana cnupTosok (0,33 ). B cocTas Habop
BXOAAT peakTUBbI: antOMUHUNA, >Kenes3o, congHas
KMCNoTa, MeTunopaH>, peHondTanenH, amMumak,
nepoKcuA BoLOpOo4a, HUTpaT cepebpa u gpyrue: B
06LWeil CNO>XKHOCTK - 44 pa3nnyHbIX BELeCTB,
MCNONb3YEMbIX AN1S COCTABNEHUA KOMMNNEKT OB
peakTWBOB NPW NMPOBeLEHUN 3K3aMEHALUOHHBIX
9KCMEPUMEHT OB MO KYPCY LUKONbHOW XUMUN.

Tun Mnkpockona: 6uonornyecknin Hacagka
MUKpOCKONa: MOHOKYNApHaa HasHaueHue:
nabopaTopHbIi MeTog nccnefosanua: ceeTnoe none
MaTepuan onTUKNA: ONTUYECKOE CTEKNO YBennyeHune
MUKpocKona, kpaT: 64 — 1280 Okynsapbl: WF16x
O6bekTuBbI: 4%, 10X, 40xs (NOANPY>KUHEHHbIA)
PeBonbBepHas ronoska: Ha 3 o6bekTMBa Tun
MOACBETKW: 3epKano unu ceeToANoA Pacnono>keHue
MOAICBETKN: BEPXHAA W HUXKHAA MaTepuan kopnyca:
meTann MNMpeaMeTHbIA CTOAMK, MM: 90 VIcTOYHKK

wT

KonnyecTtso

33.00

33.00



No HanmeHoBaHue KpaTkue npumepHble TeEXHUYECKNe EfnHuua
n/n o6opygosaHusa (PBMO) xapakTtepuctuku (PBIMO) n3mMepeHns
nuTanua: 220 B/50 My Ywncno meranukceneii: 1

Konnuyectso



