OBIPYHTYBAHHSI
TEXHIYHUX Ta AKICHUX XapaKTEPUCTHK 3aKYMiBJIi 3ac00iB HABYAHHS Ta 00/1aTHAHHS /IS
HABYaHHA 1/ KaliHeTiB (izuku, maTtemaTnku, ingopmMaTuku po3mipy OI0IKETHOTO
MIPU3HAYCHHS, OYIKYBaHO1 BAPTOCTI MpeaMeTa 3aKyImiBiIi

(onpuntooHioemvcst Ha ukorauHs nocmaunosu KMY Ne 710 eio 11.10.2016 «Ilpo egpexmusne
BUKOPUCMAHHS 0EPIAHCABHUX KOWMIBY (31 3MIiHaMuU))

HajimenyBaHHsI, MiCUe3HAXOJKeHHH Ta ideHTHdikaniiiHuii Kox 3aMoBHMKA B €auHOMY
JAEP:KABHOMY PpeecTpi HOPHAMYHUX O0Ci0, Gi3MYHMX 0Ci0 — mianpHeMiiB Ta TIPoMaJChKHX
(popmyBaHb, iH0ro KaTeropis:

HaiimenyBanHns: LleHTpansHOyKpaiHChKHI HayKoBUH Jtinieil KipoBorpaacekoi 00acHOi paau
Micue3naxomxenns: 25006, Ykpaina, Kipoorpanaceka 0611., M. KporuBautskuii , Byin. TearpanbHa,
oyn. 7.

Kon €IPIIOY: 13763076

Kareropisi: Opran nep>kaBHO1 BJ1aJiu, MiCIIEBOI'O CaMOBpsyBaHHs a00 MPaBOOXOPOHHUI OpraH.

Ha3Ba npeamera 3akymniBJi i3 3a3HaYeHHAM Koay 32 €IMHHUM 3aKyNiBeJIbHUM CJIOBHHKOM (Y
pa3i nogisly Ha JIOTH TaKi Bi1OMOCTi MOBUHHI 3a3HAYATHCS CTOCOBHO KOKHOI0 JIOTA) TA HA3BH
BiANOBIAHUX KJIacupikaTopiB npeamera 3aKymiBJi i YaCTHH mpeaMeTa 3akymiBJi (JIoTiB) (3a
HAsIBHOCTI):

3aco0Ou HaBYaHHA Ta O6J'IaJIHaHH${ JJIA O6J'IaIJ_ITYBaHH$I CcydaCHoro OCBITHBOT'O mpocTopy

(AK 021:2015:39160000-1 HkinbH1 Meb1)

Buna Ta inenTudgikarop npoueaypu 3akyniBai: Biakputi Topru 3 oco0nmuBocTsMu, UA-2026-09-17-
014939-a

OuikyBaHa BapTicThb Ta OOIPYHTYBAHHSI OYIKyBaHOI BapTOCTi mpeaMeTa 3aKyHiBJIi:
4 269 166,67 rpH. 3 [11B.

OuikyBaHy BapTICTh MpeAMETa 3aKymiBil «3acoOu HaBYaHHS Ta OONAAHAHHS JJII HABYAIBHUX
kabiHeTiB (i3uku, Olosorii, XiMmii, reorpadii, podororexniku Ta STEM-naGoparopii» BuU3HAUYEHO
BIANOBIAHO 10 IlpumipHOi METOOMKM BH3HAYEHHS OYIKYBaHOI BapTOCTI MpeAMEeTa 3aKyHiBii,
3aTBEp/KEHOT Haka3oM MiHicTepcTBa PO3BUTKY €KOHOMIKH, TOPTiBIl Ta CLIBCHKOI'O TOCIOJApCTBa
Vkpainu Big 18.02.2020 Ne 275, 13 3acTOoCyBaHHSIM METO/1y MOPIBHSHHS PUHKOBHX I[iH.

3 MeTOl0 BH3HAUEHHS OYIKyBaHOi BapTOCTI 3aMOBHHKOM IIPOBEJIEHO aHalli3 PHUHKY UUIIXOM
HalpaBJICHHS 3alUTiB MOTEHIITHUM MOCTaYabHUKAM 1010 HaJlaHHS KOMEpLIiHUX MPONOo3ULIii Ha
MOCTaBKY 3aco0iB HaBUaHHS Ta OOJagHAHHS U1 HaBUaJIbHUX KaOiHETIB (i3uku, Oiojorii, Ximii,
reorpadii, po6ororexniku Ta STEM-naboparopii. 3a pe3yabTaTaMi OTPUMAaHUX TPhOX KOMEPLIHHUX
MPOMO3ULIH 3/11HCHEHO TOPIBHSAHHS 1IHOBUX MOKA3HUKIB Ta BU3HAUEHO CEPEIHI0 PUHKOBY BaPTICTh
npeaMeTa 3aKyMiBII, sIKa i cTajia MiJCTaBoo A (OpMyBaHHS O4iKyBaHOI BapTOCTI 3aKyHiBIIi.

[Ipy BH3HAUEHHI OYIKYBaHOI BapTOCTI BpPAaxOBaHO BapTICTh TOBapy, BHUTpPaTH Ha HOro
TPAHCHOPTYBAHHs, HAaBAaHTAXXYBaJbHO-PO3BAHTAXYBaJbHI pOOOTH (3a HAsBHOCTI), a TaKOX Yci
MOIAaTKH, 300pHU Ta 1HIIT BUTPATH, HEOOX1AHI IJIs1 HAJIEKHOTO BUKOHAHHS JOTOBOPY PO 3aKYIIBIIIO.



Po3mip GromxeTHoro npusHauennsi: 4 269 166,67 rpu. 3 [1/IB, 3rimHo 3 04iKyBaHOIO BapTiCTIO
npeaMeTa 3aKyMiBIli BIAMOBIIHO 10 MOTPEOU Ta 3TiAHO 3 O0HKETHUM NMPU3HAYCHHSIM.
OOrpyHTyYBaHHsI TeXHiYHHMX Ta SIKICHMX XapaKTepUCTHK mpeaMera 3akymiBiai. Tepmin
MOCTa4aHHs — 3 JaTH yKjIananHs gorosopy no 31 rpymns 2026 p.

TexHiuHi, AKiCHI Ta (YHKIIOHATBHI XapaKTEPUCTHKH MpPEIMETa 3aKyIiBii ¢()OPMOBAHO BiJIOBITHO
10 ToTped 3akiany ocBiTH LleHTpanpHOYKpaiHChKOro HaykoBoro Jinero KipoBorpaackkoi o0nacHoi
pamu 3 ypaxyBaHHSM BHUMOI YHMHHOTO 3aKOHOJABCTBa YKpaiHM y cdepi OCBITH, peKOMEHJIAIii
MiHicTepcTBa OCBITH 1 HAyKHW YKpaiHM IIOJ0 OCHAIIEHHS HAaBYAJIbHUX KaOIHETIB Ta 3a0e3MeUeHHS
OCBITHBOTO TIPOILIECY, a TaKOX NPUHIMIIB MaKCHUMalIbHOI €(EeKTUBHOCTI Ta palioOHAJIBHOTO
BUKOPHUCTAHHS OI0/PKETHUX KOIITIB.

TexHiuHI XapaKTEpPUCTHKU 3aco0iB HaBYaHHA Ta OOJaTHAHHA sl OOJIAIITYBaHHA CYy4acHOTO
OCBITHBOT'O TIPOCTOPY KaOiHETIB (i3uku, 1HPOPMATHKH, MATEMATHKHA BHU3HAYCHI 3 ypaxyBaHHSIM
HEOOXITHOCTI 3a0e3nedeHHs] MPOBEIACHHSA JIA0OPATOPHUX 1 MPAKTHYHUX pPOOIT, BHUKOHAHHS
JOCITITHUIBKOT JisUTBHOCTI Ta BIPOBAPKEHHS CyYaCHUX METOIB HABYAHHS B 3aKJIaJax 3arajibHOi
cepesHbo1 OCBiTH. BeTaHoBieHI BUMOTH 3a0€3MeUyrOTh CyMiCHICTh OOJIaJIHAHHS, OTO HaIiiHICTD,
0e3mnevHiCcTh, (PYHKI[IOHATBHICTh Ta BIAMOBIHICTh CY4aCHUM OCBITHIM CTaHJapTaM.

BpaxoBytoun BuKIaJeHe, 3aMOBHUKOM MPUNHATO PIIICHHS MO0 3aCTOCYBaHHS 3a3HAYCHUX

TEXHIYHUX Ta SKICHUX XapaKTepHCTUK TMpeaMeTa 3aKyMiBii, fAKi 3a0e3meuyroTh NpuaAOaHHS

o0JaIHaHHA HAIEXKHOI SIKOCTI, HEOOX1IHOTO /17151 epEeKTUBHOT OpraHizailii OCBITHROTO MPOIIECY:
3aco0u HABYAHHS TA 00JaHAHHS VIS 00JIAIITYBAHHS CYy4aCHOI0 OCBiTHHOI0 MPOCTOPY

(AK 021:2015:39160000-1 HIkinbHi Me0JTi)

B ckiaji 1 KoMILIeKTY:

Ne

n/n

Ha3Ba ToBapy TexHiYHI XapaKTepHUCTHKH

1. KoMmuiekT 3ac00iB HaBYaHHS Ta 00JaTHAHHS JIJIsl 00JIAIITYBAHHS CYy4aCHOTO

OCBITHBOI'O NPOCTOPY KAOIHETY MATEMATUKH — 1 KOMILIEKT
Cri1aj] KOMILIEKTY:

1.1.001agHaHHS Ta 3aC00M VISl HABYAHHS 3arajibHOT0 NPU3HAYEHHSA B T.4Y.:

/lolmka MarHiTHO-MapKepHa B ajJiomiHieBiii pami Tinm 1 — 1 mr

MarHITaMH.

MiHIiMalTbHI TEXHIYHI XapaKTEePUCTHUKH:

HoBepxHs: Oia, MarHiTHO-MapKepHa, Ha MeTaJIeBiif OCHOBI;
JliaroHaib: HE MEHIIIE HiXK 2 METpH;

. BHKOHAHHS: CTaIlilOHapHe a00 MOPTaTUBHE — 3aJIeKHO Bija MOTped 3aKiamy OCBITH;
Jlomika MaruiTHo-

1.1.1 MAPKepHA B BJIACTHUBOCTI ‘HOBerHiZ cTiiika 10 HOI[PH‘HI/II-I‘,’ J'Iel“Kf) OYHIIYETHCS, HE 3AIHIIAE CITIIIB MapKepa
amomimicsii pami /lolIKka MAarHITHO-MapKepHa B aJoMiniesiil pami THI 2 - 1 mr o ' '

HapuaspHa OBEPXHS I MUChMa MapKEePOM 1 IEMOHCTpAIIil MaTepiaiB 3 MOXKIMBICTIO KPITUICHHS

MarHiTaMH.

MiHIMalTbHI TEXHIYHI XapaKTEePUCTHKH:

MOBEpXHs: Oijla, MarHiTHO-MapKepHa, Ha MEeTaJlIeBiid OCHOBI,;

JliaroHaJIb: HE MEHIIIe HiX 4 MeTpH;

BHKOHAHHS: CTalliOHapHE a00 MOpTaTHBHE — 3aJIS)KHO BiJl TOTPEO 3aKIaay OCBITH;

BJIACTHUBOCTI MOBEPXHi: CTilKa 0 MOJPSIIINH, JIETKO OYHUIIYETHCS, HE 3aTUIIAE CIIiJIIB MapKepa

112 Bararodynkuionannr | Baratodpynkunionansaunii npuctpiit (B®II) tun 1 — 1 mr

Huii npuctpiii (B®II) | moBuHEH 3a0e3neuyBaTH IpyK y hopmari nanepy A4;
THin 1 MIPHUHTEP Ta KOIip ST APYKY KOJIBOPOBHX (32 MOTPEOOI0) Ta YOPHO-OLINX JOKYMEHTIB;

HapuanpHa OBEpXHS UIA MUCHMa MapKepPOM 1 IEMOHCTpAIIil MaTepiaiB 3 MOKIMBICTIO KPITUICHHS




TEXHOJIOTISl CTPYMEHEBOTO a00 J1a3epHOTO JPYKY;IIBUAKICT IPYKY HE MeHIle Hixk 20 apK./XB.;
CTapTOBUI KOMIUIEKT BUTPATHUX MaTepianiB Mae 3a0e3nedyBaTtu He MeHIe Hixk 4000 BUOpyKiB
JOKyMEHTIiB opMaTy A4 i3 cepeHiM 3aIIOBHEHHSIM CTOPiHKH He MeHIe 5 %;

BUTPATHI MaTepiany JJIs MO MPUCTPOIO MAIOTh OYTH HOCTYIHUMH JJIs IPHAOAHHS B YKpaiHi;
rapaHTis He MeHIe | poKy.

113

3D-npunTep

3D-npunTep - 1 It

Texuonoris apyky: FDM;

Po3mip npykoBanoi obmacti: He MeHIIe Hix 250%250*250 mm

Hiamerp comna: 0.4 MM (3 MoxuuBicTIo 3aMiHu Ha 0.2 MM a60 0.6—0.8 MM 115t 3MiHU
MIBUAKOCTI/TOYHOCTI JPYKY;

MakcumaipHa IBHIKICTB APYKY, He MeHIne 490 MM/c, MakCHMaJbHE IPUCKOPEHHS HE MEHIIE
18000 mm/c2

ToemmHa mwapy, Bix 0,1-0,4 MM

TounicTb npyKy, He ripue £ 0,1 MM

HasBHiCTE aBTOMaTHYHOTO KaJIiOpyBaHHS CTOITY

Temmeparypa miatdopmu: Bix 0 °C mo He mermre Hixk 100 °C

HasBHICTh maTunKy 3aKkiHYCeHHS QiIaMeHTY

HasiBHICTb aBTOMaTHYHOTO 3aBaHTa)XEHHS (ilaMEHTY

HasBHicTh QyHKIIT BITHOBICHHS IPYKY, MICIS BTPATH KUBICHHS (3HECTPYMIICHH)
Exctpynep, 3 MOABIHHNMH IIECTEPHSIMH, BUTOTOBJICHHH 3 3arapTOBaHO] CTai

[MintpumyBani marepianu:, PLA/PETG/TPU/ABS/ASA

[MintpumyBani popmatu, STL, OBJ, 3MF, STP

O00B’s13K0Ba HASBHICTH BOYJOBAHOTO EMHICHOTO CEHCOPHOTO JMCIUICIO, HE MEHIIE 4-X JFOIMIB, 3
MOJKIIUBICTIO KepyBaHHs 3D npuHTepoM Oe3mocepeiHbo 3 CKpaHy

Tunu migxmouendas USB ta Wi-Fi

BuyTtpimnasa nam’ st (ROM) He Menmre 8 ['6

IaTerpoBana MTa KOHCTPYKIIS (3aXHUCHUH KOPITYC), BUTOTOBJICHHH METOZOM JIUTTS aJIFOMIHII0
i1 THCKOM JIJIs 3SMEHIIICHHS pe30HAHCHIX KOJMBAaHb Ha BiOpamii mix 9ac ApyKy

KommexT Burparaux marepianiB He MeHmne 100 kr (¢inamenTy) Big Toro x BHpoOHHKA 110 i 3D

MPUHTEP

1.2.3aco001 HABYAHHA B T.4.:

121

Haoip reomerpnununx
Mojeei

Haoip reomerpuunux moaesieit tun 1 — 1 wr

[Tpu3HayeHuit 17151 JEMOHCTpallii BIaCTUBOCTEH reOMETPUYHUX (iryp ITiji 4ac BUBYECHHS €JIEMEHTIB
CTepeoMeTpii B OCBITHBOMY Iporieci. MicTUTh Ha0ip 00’ €MHHUX T€OMETPHUYHUX Till, BATOTOBIICHIX
3 yIapocTiikoro marepiany. [loBHHEH MiCTUTH HE MEHIIE K 8 Moaemei.

Haoip reomeTpuuHux Mojesneii tum 2 - 1t

[Mpu3Hauenuii 1uist IeMOHCTpALliT BJaCTHBOCTEH reOMeTpHYHHX (Iiryp ImiJ yac BUBUSHHS €JICMEHTIB
CTepeOMETpii B OCBITHBOMY Mporieci . [IOBUHEH MICTUTH HE MEHIIIE HiXK 17 MIaCTHKOBUX MPO30PUX
TEOMETPUIHUX (iryp, BHCOTOO OCHOBHUX (iryp He MeHmie Hix 10 cum . [Tepernik reomeTpraHmX
hiryp: - Ky0 - KyO ManeHBKUI - MUITIHAD - IUTIHIP MaJCHBKHUH - MIECTUKYTHA - ITITUKYTHA TIPH3Ma -
[PSIMOKYTHHI Tapasiesieriine; - IpsIMOKY THUH rapaliesiernine/i MaISHbKHI - Tpu3Ma - Npu3Ma
MaJIeHbKa - KOHYC - HIBKYJI - KyJIsl - 'ATHKyTHA Mipamizia - MIECTUKYTHA MTipaMija - YOTUPbOXKYTHa
mipamizna

1.2.2

TpuronomerpuyHuii
KpyT

TpuronomeTpuynmii kpyr— 1 mr

Mozienb TPUrOHOMETPHYHOTO KOoJia ITPpU3HaueHa It AEMOHCTpPALlil OCHOBHUX OHSTh
TpuroHomeTpii. Mae OyTH TOCTaTHHOTO PO3MIpy, 00 3a0€3MeUUTH YiTKY BUIUMICTD yCiX
eremenTiB. OCHAIIEHa 3pyYHUM KPIiTUTeHHSM Juis (ikcarlii Ha pomii abo cTiHi. BurotoBnena
3 0€3MeYHOT0, 3HOCOCTIMKOTO Marepiary

1.2.3

Oci koopauHaT

Oci koopaunat — 1 it
TprukoopIMHATHA CHCTEMa OCeH | y KOMIUIEKTI HasiBHI TPH OCi 3 HEOU(PPOBAHUMH IITKATAMHU,
SIKi He CKPIIUICHI MK COOO0, OCHAIIIEH] KPITUICHHAMH JUTs (ikcallii B He0OXiTHOMY ITOJIOKCSHHI TiJT

Jac JeMOHCTpAI[iHHUX JTOCTi/IiB




2. KoMnJiekT o0/1aJHAHHSA TA 3aC00iB HABYAHHS JJIsl 00/1aIITYBAHHS OCBiTHHOTO
npocropy kadiHery ingpopmaruku — 1 KOMIJIEKT

CKJIall KOMILJICKTY:

2.1.00aqHaHHs TA 32cO0U I HABYAHHS 3araJIbHOI0 NPU3HAYEHHS B T.4.:

211

BaratodyHkuionaabHu
i npuctpiii (BPII) Tun
1

Bararopynkuionansuuii npuctpiii (b®II) tun 1 — 1
MOBHHEH 3a0e3MedyBartn ApyK y Gopmari narnepy A4;

NPUHTEP Ta KOIIp AL APYKY KOJILOPOBUX (32 ToTpe6oro) TA yopHO-01MX JOKYMEHTIB;
TEXHOJIOTiSl CTPYMEHEBOTO 200 JTa3epHOro APYKY;IBUAKICTE APYKYy He MeHIIe Hix 20 apK./XB.;
CTapTOBHI KOMIUIEKT BUTPATHUX MaTepianiB Mae 3abe3nedyBaTtu He MeHIe Hix 4000 BUApYKiB
JIOKyMEHTIB (popMaTy A4 i3 cepellHIM 3alIOBHEHHSIM CTOPIHKH He MeHIe 5 %;

BUTpATHI MaTepiajn A1 MOl NPUCTPOIO MAIOTh OyTH TOCTYITHUMHU ISl TpUAOAHHS B
VYxpaii;

rapaHTis He MeHIIe 1 pokKy.

2.1.2

3D-npunTep

3D-npunTep - 1 it
Texuomnorist apyky: FDM;
Po3mip apykoBaHOi o0macTi: He MeHmIe Hixk 250%250%250 MM
liametp corma: 0.4 MM (3 MmoxkiuBicTIO 3aMiHu Ha 0.2 MM 260 0.6—0.8 MM st 3MiHI
[IIBUTKOCTI/TOYHOCTI JPYKY;
MakcumaiabHa MBUIKICTE APYKY, He MeHIIe 490 MM/c, MakCHMallbHE IPUCKOPEHHS HE MEHIIE
18000 mm/c2
TopmmiHa mapy, Bix 0,1-0,4 MM
TounicTk ApyKy, He ripuie £ 0,1 MM
HasBHICTE aBTOMATHYHOTO KaJIiIOPYBaHHS CTOITY
Temneparypa ruiardopmu: Big 0 °C no He Menme Hix 100 °C
HasiBHICTD 1aTUMKy 3aKiHUCHHS (ilaMeHTy
HasiBHICTb aBTOMaTHYHOTO 3aBaHTa)XEHHS (iTaMEHTy
HasiBHICTb (DYHKIIIT BIJTHOBJICHHS IPYKY, IICJISl BTPATH XUBJICHHS (3HECTPYMJICHHS)
ExcTpynep, 3 NOABIHHNMH IIECTEPHSIMH, BUTOTOBJICHHUH 3 3arapTOBaHOi CTai
[TinrpumyBani Matepiamm:, PLA/PETG/TPU/ABS/ASA
[TinrpumyBani popmatu, STL, OBJ, 3MF, STP
O00B’s13k0Ba HAasIBHICTH BOYI0OBAHOTO €MHICHOTO CEHCOPHOTO JHCIUICIO, HE MEHIIE 4-X AIOHMIB,
3 MOXJIMBICTIO KepyBaHHS 3D npuHTEepoM Oe3nocepetHbo 3 eKpaHy
Tunu nigkiaroueHds USB ta Wi-Fi
BryTtpimns nam’ste (ROM) He Mene 8 I'6
[HTerpoBaHa JIMTa KOHCTPYKIIisl (3aXUCHUI KOPITYyC), BUTOTOBJICHUH METOIOM JIUTTS AJIFOMIHII0
[Ti/1 TUCKOM JUIsSI 3MEHIICHHsI PE30HaHCHUX KOJMBaHb Ha BiOpaii i yac ApyKy
KomruiekT BuTparHux marepianiB He MeHue 100 kr (pinamMeHTy) Bl TOro % BUPOOHMKA 11O 1
3D npunTep

2.2. 3aco0u HABYAHHA Ta 00JIaTHAHHS /15l MPAKTHYHUX POOIT

2.2.1

OxyJasipu BipTyaJbHOI
peajabHOCTI

OxyJpH BipTyaJbHOI peajbHOCTi — 1 T

3acib HaBYaHHS, IPU3HAYCHUH AJIs1 CTBOPEHHS BipTYaJIbHOT'O OCBITHHOTO CEPEIOBHINA

Ta 3aHypEHHs 3/100yBaviB OCBITH y MOJIEITIOBAHHS 00’ €EMHUX MPOCTOPOBUX 00’ €KTIB, CUMYJIIALIIT
nocuiziB, BipTyanbsHi ekckypeii Ta STEM-npoexTu.

MiHIMalbHI TEXHIYHI XapaKTEePUCTHKH:

— Mae OyTH OCHAIICHHUH JUCTUICEM i3 PO3AUTLHOIO 3AaTHICTIO He MeHI K 1920 x 1080 mikcemiB
(Full HD);

— Mae mITpUMYBaTH 4acTOTY OHOBIJICHHS 300pakeHHs Bix 60 'y abo Bue;

— Mae 3abe3medyBary mose 30py B Mmexax 90-110°;

— Mae OyTu obnmasHaHMH BOYJJOBaHUMH HaBYITHUKAaMHU a00 MiATPUMYBATH MiJ € THAHHS
30BHIIIHBOI Bluetooth-rapHitypwy;

— Mae BKJIIOYATH KOHTpoJIepH (IlOHaWMEHIIIe OJIMH) JUIs B3a€EMO/Iil KOPUCTYBaya 3 BipTyaJIbHUM

CepeIOBHIIEM;




— Mae ImATpEMYBaTH APOTOBE IIija € qHaHHSA Ta/abo 6e3apoTosi intepdeiicu (Wi-Fi, Bluetooth);
— Ma€ KOMIUIEKTYBATHCS MIPOTPaMHIM 3a0€3IEUSHHSAM, 10 € CYMICHHM 3 KOMIT IOTEpOM abo
MOOUTEHUM MTPUCTPOEM MEArOT1YHOTO MpaIliBHUKA

2.2.2

Ha0opu
MPOrpaMoBaHUX
eJIeKTPOHHMX MOAYJIiB

Ha6opu nporpaMoBaHuX eJ1eKTPOHHHX MOAYJIIiB — 4 1T

3aci6 HaBYaHHS, IPU3HAYCHUH 1 BUBUCHHS OCHOB €JICKTPOHIKH, CXEMOTEXHIKH,
aBTOMAaTH3allii Ta nporpamyBaHHs B Mexkax STEM-ocBiTH, a Takox Juis peaitizaiii NpaKTHYHUX
i IPOEKTHUX 3aBIAHb.

MiHiMaTbHI TEXHIYHI XapaKTePUCTHKH:

— Ma€ BKIIIOYATH MiKPOKOHTPOJIEp ab0 MIKpOKOMIT FoTep (HalpHKiIaa, cyMicHuii i3 Arduino,
Raspberry Pi abo moxibamMu rutaTopmMaMu) 3a3HAYUTH THIT MiKPOIIPOIIECOpY KOHTPOJIEpa;

— Mae MicTHTH Halip nepudepiiHuX MOIYIiB, 30KpeMa IMoHaiMeHIIe 15 THITiB JaTINKiB
(TemMIepaTtypH, OCBITIIEHOCTI, pyXy abo NomiOHuX),

BUKOHABYMX MPUCTPOIB  (CBITIOAIONH, Pelie, IBUTYHH) — HE MEHIIE 6 IIT.

€JIEMEHTIB BBEJICHHS/BUBECHHA (KHOIKH, TUCILIET, MOTEHIIIOMETPH) HEMEHIIIE 5 MIT. — YYaCHUK
BKa3y€e TIOBHHH MEPEIK;

— Mae 3a0e31eqyBaT MOXKIIMBICTD 3’ €JHAHHS KOMIOHEHTIB 3a JJONIOMOTOI0 JIPOTIB Ta MaKETHHUX
miat (0e3 maikm);

— Mae€ MiATPUMYyBaTH MIPOTpaMyBaHHA B TpapidvHOMY ab0 TEKCTOBOMY CEepPEIOBHII (HATIPUKIIA],
Arduino IDE, Scratch, Python a6o nonioHomy);

— Ma€e MICTHTH KOHCTPYKTHBE1 €JIEMEHTH IJIs1 CTBOPEHHSI IPOEKTiB, He MeHmre 100 mr.

— Mae IocTadaThcs 3 IHCTPYKIIISIMHU 3 €KCIUTyaTanii Ta HaB4aJIbHO-METOIUYHIMH MaTepiaJaMu
IUIs1 TTe1arorivHMX NpaniBHUKIB 1 3700yBaviB OCBITH, 1110 BKIIOYAIOTh IPUKIIAAN OCBITHIX
[IPOEKTIB 1 Ta0OPATOPHUX 3aBJaHb, aAANTOBAHMX J0 MOJCIFHAX HABYAJILHHUX MPOTpaM, HaJaTh
neperik pooiT (He MeHime 30) Ta mpoekTiB (He MeHIIe 5). Hagatu y cximazi mpomo3uiii
PHUKIAIKM HE MEHIIe 3X pobiT (IPO€EKTIB); );

— ckian 1 KoHgirypaiis Habopy MaroTh 3a0e3IIeUuyBaTH BUKOHAHHS TUIIOBUX OCBITHIX MPOEKTIB
i MOXXYTh 3MIHIOBATHCS BiAMIOBIIHO JJO BUMOT IIEAAarOTigHOTO MpalliBHIKA

2.2.3

TpenyBajbHi moas
AJI51 HABYATBHHX
3aHATH 3 POOOTOTEXHIKHU

TpeHyBaJIbHI N0/ 1151 HABYAJIBHUX 3aHATH 3 pO00TOTeXHiKM — 1 T

[Tpu3HaveHi /U1t IPOBEACHHS MPAKTHYHMUX 3aHITh 3 POOOTOTEXHIKH, aBTOMATH3ALIi]

Ta MexaTpoHikd B Mexkax STEM-ocBiTu. 3a0e3neuyroTs Oe3nedyne Ta QyHKI[iOHATEHE
CepeIOBHIIE JJIS TECTYBAaHHS PyXOMHUX MEXaHI3MiB, aJITOPUTMIB HaBiraiiii, 3MaraHb

i ;eMoHcTpaniif. MoKyTh OyTH BUKOHAHI Y BUIJISIL:

— MaTOBOT THYYKOi IOBEPXHI I PO3MIIICHHS Ha CTOJI a0 Mi/io3i, 3a moTpedn —

3 IepeCyBHUMH €JIEMEHTaMU (HaIPUKJIIa, Ja0ipHHTaMH);

— cTarioHapHOro MalaH4YnKa 3 OOPTUKAMH 110 IEPUMETPY, M’ IKUM HETOKCHYHUM MOKPHUTTIM
Ta QirypHUMHU eJeMeHTaMHt JJIsl CTBOPEHHS MapuIpyTy;

— apeHH IS JPOHIB 3 CITYACTUM ab0 IMPO30PHM OTOPOKEHHSM, 3 00’ €KTaMH (TpacaMu,
[eperKojaMu, 30HaMH IS 37IbOTY/TIOCAIKH);

— CTaI[lOHaPHOTO CTOJy 3 OOPTHKAMU Ta 3aXMCHHUM ITOKPUTTAM, PO3MITKOIO 00 MapIIpyTOM
U TpeHyBaHB 3 poOoTaMu (MOKe BKJIFOUATH 3MiHHI/3HIMHI €IEMEHTH I BapiaTUBHOCTI
3aHATH).

[Po3zmipu — Big 2000*1000

2.24.

Inardopmn
3 po0OTOTEXHIKH

Mnatdpopmu 3 poboToTexHikm — 1 wr
TexHiUHI XapaKTePUCTHKH:

Mae OyTH BHKOHAHHWH y BUTIISAL MOIYJIBHOTO po0oTa, TyMaHoia, MaHimmyisTopa abo
ABTOHOMHOI MOO1TbHOT MIaTHOPMHU Ta MICTHTH KOHCTPYKTHBHI €IEMEHTH METAJIeBi, 30KpeMa
npodini, pelkH, IIaHKH, IBEJICPH, TUIACTHHH:

- QIIOMiHI€BI KOHCTPYKTHBHI €JIEMEHTH JOBXWHOIO BiJ 28MM — He MeHIe 20 mT.;

[TpodinbHa peiika 32 MM - He MeHmIe 10mT.

[Tnactuia 60 MM 3 MOXKJIMBICTIO PETYJIIOBAHHS KyTa KpPIIUICHHS - HE MEHIIIE OLIT.
[1nanka 64 MM - He MeHIIe 41IT.

- QIIOMiHiI€BI KOHCTPYKTHBHI €JIEMEHTH JIOBXHHOIO Bit 95MM — He MeHmte 14mr. a came:




[TpodinbHa peiika 96 MM - HE MeHIIE SIIT.

[Tnarka 96 MM - He MeHIIE 41mT.

KyToBa peiika 144 MM - He MeHIIIE 21IT.

- aJFOMiHi€BI KOHCTPYKTUBHI €JIEMEHTH JOBXHHOIO Binl 160MM — He MeHIIe 121mT. a came:

[TpodinpHa peiika 160 MM - He MEHIIIE SIIT.
[Tnarka 160 MM - He MeHIIE 41IT.
- aJFOMiHi€BI KOHCTPYKTUBHI €JIEMEHTH JOBXHHOIO Binl 280MM — He MeHIIe 141mT. a came:

[TpodinpHa peiika 288 MM - HEe MEHIIIE OIIT.

KyTtoBa peiika 288 MM - HE MEHIIIE 21NT.

[Tracka peiika 288 MM - He MeHIIIE 21IT.

[1nanka 288 MM - He MeHIIE 41IT.

- QIIOMiHI€BI KOHCTPYKTHBHI €JIEMEHTH PI3HOT IOBKMHHU — HE MeHIe 441T. a came:

[T1acka MOHTa)KHa IUIACTHHA HE MEHIIE 41IT.

[1nacka ckoba He MeHIIe 12mT.

[-mozniOHa ckoOa He MEHIIE OIIT.

BHyTpimiHs KyToBa ckoba He MeHIe 12mT.

BuyTpimizs [1-nonibHa ckoba He MeHIIe OIIT.

KyToBa cko0a 3 MOXKJIMBICTIO PETYJIIOBAHHS KyTa KPIIUICHHS HE MEHIIE 41IT.
EnteMeHTH KpilUICHHA, 30KpeMa TBUHTH, raifiku — He meHime 700 mT. a caMe:

["aiika MmoHTa)kHa - He MeHIre 2001mmT.
['BunT THH] - He MeHmTe 200mT.

['BunT THOZ - He MeHmre 200mT.

['BunT THO3 - He MeHmTe 100mT.

Bici Ta cTynui — He MeHIIe 26 mT. a came:

CTyIUII U BTy CEPBOMOTOpA HE MEHIIIe 21IT.
Crynuis 11t ocedd He MeHie 121miT.

Bick 100 MM He MeHIe 12T,

[{enTpyBasbHi eleMEeHTH — He MeHIe 1241mT. a came:

'YcTaHOBYE Kinblie HA BICh - HE MeHIIe 18mT.
Brynka tumnl - He meHmie 12mT.

Brynka Tun2 - He MeHIe 48mT.

[Tpoxnanka Jist CTYIHILI - HE MeHIIe 41IT.
[Ipoxnanka Tumnl - He MeHIIe 241IT.

[Ipoxsanka Tun2 - He MeHuie 12mrT.

[Tracka KpyTiia mpoKaaKa He MEHIIE OIIT.
J{McTaHIifHI eIeMEHTH — HEe MEHIIe 721IIT. a caMe:

Criiika 1mr0iiM He MeHmre 121mT.

Criiika 2 mroiiMa He MeHIe 121mT.

Criiika 16 MM He MeHIIe 241IIT.

Criiika 32 MM He MeHIie 2411T.

[lecTepHi pi3HOTO AlamMeTpy — HE MEHIIe 16 IIT. a came:

[Tectepns 3 40 3yOrsaMu He MEHIIE SIIIT.

[lectepns 3 80 3yOIsaMu HE MEHIIIE OIIIT.

[lectepns 3 120 3yOussMu He MeHIIIE 21IT.

CepBOIpHBOIN, 30KpEMa MOTOPH IOCTIHHOTO CTPYyMY, CEPBOIPHUBOIN 3 TOBOPOTOM Bairy Ha 180
rpajyciB, CEpBOIPHUBOIY TPUBAIOTO 00EPTaHHS 3 poOOYO0I0 Harpyrow 6V abo 12V— He MeHIe
S WT. a came:

CepBomnpusiz 3 moBopoToM Basty Ha 180 rpagyciB - He MeHIIe 2IIT.

CepBONpHBIJ TPUBAJIOTO 0O0EPTaHHS - HE MEHIIE 11T.

MoTOp MOCTIHHOTO CTPYMY: HaIpyTa XUBIEHHS 12 V, 3 MiATPUMKOIO €HKOAEPY 00epTiB - HE
MEHIIE 21MT.




EsilemenTH (ikcawii IBUTYyHIB— HE MEHIIE 8 IIT. a came:

[TnacTuHa AJ151 MOHTaXy CEPBOMOTOPY THII] - HE MEHIIe 11uT.

[l1acTvHa U1 MOHTaXy CEPBOMOTOPY THIZ2 - HE MEHLIE 2IIT.

CraHmapTHUI MOBOPOTHUH BaXKiJIb 3 KOMIUICKTOM ITiJIIAITHAKIB - HE MEHIIe | mIT.
KpoHMmITeH KpiTUIeHH CEpBOIIPUBOLY - HE MEHIIE 21IIT.

KpoHMmITEH KpiTUIEeHHS MOTOpA ITOCTIHOTO CTPyMY - HE MEHIIIE 21IT.

EnemenTr s moOyI0BH PyXOMUX KOHCTPYKIIifi— HE MEHIIE 6 IIT. a came:

Koiteco 4 mroiiMu - HE MEHIIIE 21IT.

PosrkoBe Kosieco 4 NIOWMH - HE MEHIIE 21IIT.

KoMmuteKkT 11 CTBOPEHHS peHKOBOI Iepeadi - He MeHIIe 11mT.

KoMIutekT 11t CTBOpEHHS I'yCeHUYHOT niepeadi (Tpaku Aj1st 30MpaHHs I'yCeHUIb, BeIy4i
[IeCTEePHI, HAIPaBJISIOY1 KOJIeca-JIiHMBI) - He MeHIIe 11T

[TynpT muCcTaHIIHHOTO KEpyBaHHS — HE MeHIIe | ImT.

AKyMyJsITOpHa OaTapest — He MeHmIe 1 1mT.
BapsimHuii mpucTpiit — He MeHme 1 T,
KonTposnep (MiKponpolecopHHii MOyJb) — HE MEHILE | mIT.

KonTposnep miaTpuMye oHOYacHY poOOTY BCiX CEPBOIPHUBO/IIB, MOTOPIB Ta JaTYHKIB, 1110
BXO/ISTH 710 KOMIUIEKTY [TOCTaYaHHs.

HaGip xi1ro4iB Ta BUKPYTOK Pi3HHUX THUIIB — HE MeHIIe | mmiT.
KomruiekT 3’e1HyBalbHUX KaOeliB pi3HUX THUIIB — HE MeHIIe | 1mT.

— Ma€ miATPUMYBaTH IPOTPaMyBaHHS y Bi3yalbHOMY cepenoBuilli (010uHe) Ta/abo TEKCTOBOMY
(manpukian, Python, C/C++);

— Mae OyTH CyMICHUM i3 MIKpPOKOHTpOJIepaMu a00 BOYZ0BaHUMH IPOLIECOPHUMHU
IaT(hOpPMaMU;

— Mae OyTH OCHAIeHUH IIOHaMEeHIIe KiTbkoMa CeHCOpaMH, HallPHUKIIAJL: YIbTPa3BYKOBHM,
ITHITHAM, KOJBOPOBHUM, TipOCKOTIOM, aKCEIePOMETPOM, KaMeporo ad0 MIKpO(OHOM — 3aJIeIKHO
Big KOMIUIEKTAIlT Ta Iijeil HaBYaHHS,

— Mae 3a0e31euyBaTi aBTOHOMHY pPOOOTY BiJl aKyMyJIsITOpa TPUBAIICTIO HE MeHIIe | TOAuHA
Oe3nepepBHOTO (DYHKIIOHYBaHHS,

— Ma€ KOMIUICKTYBATUCA 3apAAHUM IIPUCTPOEM abo I[OK'CTaHI_Ii(-Z}O JUJIA J)KUBJICHHS

— Mae 3abe3neuyBaTu MOXKIUBICTH ApoToBoro (USB) Ta/abo 6e3aporosoro (Wi-Fi abo
Bluetooth) min’eqHaHHS 10 KOMI'F0TEpa a00 MOOUITFHOTO PUCTPOIO

— Ma€ KOMIUICKTYBATUCA IJIACTUKOBUM SAIIUKOM 1A 36epiFaHH${ Ta TPAHCIIOPTYBAHHSA

— Mae ITocTavaTHCs 3 IHCTPYKISIMH 3 eKCIUTyaTallii Ta HaB4aIbHO-METOJMIHIMH MaTepianaMu y
(hopMi OHITAlTH 3aCTOCYHKY ISl IEAAroriYHKX MPAIiBHUKIB 1 3/100yBaviB OCBITH, 10 BKIFOYAIOThH
MPUKJIa 1 OCBITHIX MPOEKTIB 1 JJaDOpaTOPHUX 3aBJlaHb, a/IaNTOBAHUX JI0 MOJIETbHUX HABYAIBEHHX

porpam

3.KomMmuiekT 00/1aJHAHHA Ta 32CO0iB HABYAHHS 1JIA 00JIAIITYBAHHA Cy4aCHOI'0
OCBITHBOI'O NPOCTOPY KaliHeTy Qisukn — 1 KOMILIEKT

Cri1aJ KOMILIEKTY:

Ne /mt |

Hasga toBapy

| TexHiuHI XapaKTePUCTUKU




3.1. O6aagnaHHsA Ta 32c00H /15l HABYAHHSA 3araJIbHOT0 MPU3HAYEHHS B T.4.:

3.11

Jlomka MarHiTHo-
MapKepHa B aJIIOMiHieBii
pami

/lomka MarHiTHO-MapKepHa B ajioMiHieBiii pami Tin 1 — 1 mr

HapuanbHa oBepXHs JUIsl IUCbMa MapKepoM 1 JIEeMOHCTpallii MaTepialliB 3 MOKIIUBICTIO
KpIiTUIEHHS] MarHiTaMH.

MiHIMalTbHI TEXHIYHI XapaKTEePUCTHKH:

MOBEpXHs: Oi1a, MarHITHO-MapKepHa, Ha METaJIeBiii OCHOBI;

JiaroHaib: HE MEHIIE HiX 2 MeTpH;

BHKOHAHHS: CTallioHapHE a00 IMOpTaTHBHE — 3aJISKHO BiJ MOTPed 3aKIaay OCBITH;
BJIACTHUBOCTI IIOBEPXHi: CTiliKa 10 MOAPSIIHH, JIETKO OYHITY€THCS, HE 3aJIUIIAE CITiIiB
Mapkepa

Jlolka MarHiTHO-MapKepHa B ajJloMiHieBiii pami Tin 2 — 1 mr

HapuanpHa mOBepXHS U MUCHMa MapKepOM i IEMOHCTpAIIil MaTepiajiB 3 MOKIIHBICTIO
KpiMJIeHHs. MarHiTamMH.

MiHIMaTbHI TEXHIYHI XapaKTePUCTHKH:

TTOBEpXHs: Oijla, MarHITHO-MapKepHA, Ha METaJIeBii OCHOBI,

JliaroHaib: HE MEHIIE HK 4 MeTpH;

BHKOHAHHS: CTalliOHapHE a00 MOpTaTHBHE — 3aJIS)KHO BiJ MOTPed 3aKIamy OCBITH;
BJIACTHUBOCTI TIOBEPXHi: CTiliKa 0 MOAPSIIMH, JIETKO OYHIIYETHCS, HE 3aJIUILAE CITi B
Mapkepa

3.12

BararodyHnkuionaabHui
npuctpiii (b®II) Tun 1

Baratodynknionansuuii npuctpiii (bPII) Tun 1 — 1 it

- IOBUHEH 3a0e3neuyBaru IpykK y Gopmari manepy A4;

- IPUHTEP Ta KOIIip A APYKY KOJILOPOBUX (3a MOTPEe0O0I0) Ta YOPHO-01IMX JOKYMEHTIB;
- TEXHOJIOTIsI CTPYMEHEBOTO 200 JIa3epHOTO JPYKY;

- IIBUIKICTh IPYKy HE MeHIIe Hix 20 apK./XB.;

- CTApTOBHI KOMIUIEKT BUTPATHUX MaTepianiB Mae 3a0e3nedyBatu He MeHIe Hix 4000
BUJIPYKiB TOKyMEHTIB (hopmaty A4 i3 cepesHiM 3al0BHEHHSIM CTOPIHKH He MeHIIe 5 %;
- BUTPATHI MaTepiay s MO MPUCTPOIO MAIOTh OYTH JOCTYITHHMH JJIS IPUIOaHHS B
YkpaiHi;

- rapaHTis He MeHIe 1 poKy.

3.2. 3acoOu HaBuaHHs - [emoHcTpauniline o61agnanns (Mexanika)

3.2.1.

Baxiasb
AeMOHCTpauiiHmii

Ba:xine nemoncrpaniiinuii — 15 mr.

Baxisb 3 1epeBa abo JISTKOro METaJIEBOrO CIUIABY, JOBXKHHOIO He MeHIe Hix 500 MM 3
BIiCCIO JIJISI MIBIIIYBAHHS J0 IITATHBY T4 HAsBHICTIO OagaHCUPIB MO ABOX KiHIsx. [1o Beii
TOBXKHHI BaxkeJIsi PO3MILLEHI OTBOPHU Yepe3 OJHAKOBI BIICTaHI BiJ IEHTPY 110 KiHIIIB.
Hanecena mikana 3 nokaxuukom 0 mo neHTpy. st reMoHcTpaii mpuHIUITY [Iii Bar, yMOBH
PIBHOBaru Bakells, OJaBaHHS IapalleIbHUX CHUII, IIEPEBIPKH MPaBUIa MOMEHTIB CHIL.
PiBHOBara cri1 Ha Bakeni. PiBHICTB po0iT Ha Bakelni. Bu3HadeHHsI yMOB piBHOBAard TLJT ITiJ
1i€T0 KiIBKOX CHJI TOIIO

3.2.2.

Haoip ans nemonctpanii
MEXaHIYHHUX SIBHIIL
KiHeMaTHKH, JMHAMIKH

Ha6ip nsa nemoHcTpanii MexaHiYHMX ABMI KiHEMATHKH, TUHAMIKH — 1 T
OpieHTOBHUI CKJIaa HAOOpy, HE MEHIIIE:

besnporosuit natunk 1 wT. [{uHamivuna cucrema 3 Biskamu | mt. Tpubomerp 1 mr. [Tobipka
1 . I[IpoOka 1 mr. TpyOka cumikon 1 M. [Tip’ina 2 mr. Tina piBHOTO 00'eMy 1 KOIUIEKT;
Habip ckmamanns Ta po3kiaganas cui | mr [oitpsaa Kynpka 2 mt. Habip npysxuH 1 mirT.
[ tarrercuupkyns | mr. Hlayp 1 MoTok; Habip quramometpis 1 mt. {uHamomerp
muckoBuit 1 . Inpun 1 mr I'yma 1 mt. Kynska meranesa 2 mt. Konba kpyriogonna |
T HItatu 1 kommexT. Huminap sumiproBaneamit 100 mi. 1 m. ITmono 1 maxer; ITicoxk 1
naket; HaGip mipHoro mocyay 1 mr. Migauit apit 0.5 M. boat 1 mr. Cekynaomip 1 mmir.
Baru 500 rp. 1 mr. Jlinidika 30 cm. | mr. Baxins 1 komrurext HImuneka 1 mt. Habip 6:10kiB
1 komrurekT; K006 1 1wT. 3 simmkoM Jursa 30epiranHs Ta TpancrnopTyBanHs. Halip mae

CYIIPOBO/IKYBATHCh METOIMYHUMHU PEKOMEHIALISIMH KUIbKicTIO He MeHnte 30 pobit

3.3. 3aco6u HaByaHHs - [leMoHcTpauiiiHe o0aagHanHs (MoJiekyasapHa ¢isuka Ta TepMoanHaMiKa)




Kyas 3 kinbuem— 1 mr
/15151 neMOHCTpallii TeIUIOBOTO PO3LIMPEHHS TBEPIOTO Tija Npy HarpiBaHHi. CKiIagaeTses 3
MeTaneBoi abo aTyHHOI KyJIbKH JJOBLIBHOTO JliaMeTpy, 3aKpilIeHol Ha TPOCi, METaJIeBOTO

3.3.1. | Kyas 3 kiibnem . . . . : . .
KiJIbLIsl BIIIIOBIHOTO JliaMeTpy, 1100 B 0X0JI0/KEHOMY CTaHi KyJIbKa BIJIbHO MPOXOJHiIa Kpi3b
KiJIblle, @ B HArPITOMY — 3acTpsirajia B HbOMY, Ta JBOX CTE€PKHIB JOBXXHHOIO HE MEHIIIE 5K
180 MM 3i 3pyYHUMH TpUMadaMH, CTIMKUMU IO HarpiBaHHS TOIIO
[Ipunan s geMoHcTpaiii JiHiiiHOT0 po3MIMpeHHs TBepAuX Tia - 1 T
Mpunan noas /1151 nemMoHcTpaii gedopmarii mpu Temonepenadi B pisHUX MaTepianax. [punan
3.3.2 AeMOHCTpauii JiHIHHOr0 |CKIamaeThes 3 NIHIHHO 3’ €THAHUX Mik COOOO TBOX IJIACTHH, BUTOTOBJICHHX 3 PI3HUX
PO3LIMPEHHs TBEPAUX TiJl [METaNiB, Ta 3pyYHOr0 YTPUMyBa4a, BUTOTOBJICHOTO 3 MaTepiay, CTIHKOro 70 HArpiBaHHS.
3araiibHa OBKUHA NPTy HE MeHIe Hixk 180 Mm
3.3.3 |[pumax nns [Ipuiiaa 1Jisi AeMOHCTPYBAHHA TEIJIONPOBiAHOCTI Tist — 1 T
IeMOHCTPYBaHHS /15151 neMOHCTpallii Teruonepeaayi B pisHUx Matepianax. [Ipuaa ckilaaeThest 3 METAIEBOTO
TenI0npoBixHOCTI TiN icKa 31 CTPIDKHEM AJIS 3pYYHOTO TPUMaHHA NPH HOro HarpiBaHHI HaJ| MOTyM sIM, Ta HE
MEHIIIE TPHOX METAJICBIX CTEPKHIB OJJHAKOBOTO TiaMeTpy Ta AOBXHUHH 3 Pi3HUX MaTepialis,
[0 KPIIDIATHCS 0 TUCKY 3a JOTOMOTO0 Pi3s0. Y Habip BXOIUTH KOMIUIEKT TOCIITHUX
3pa3KiB (TOHKI METaJIeBi I'BI3IKH OJHAKOBOT'O PO3MIpPY) Ta IUIACTHITIH
3.3.4 [Cnoaydyeni mocynunu Crnosy4eni mocyanuu — 1 mr
Habip npo3opux TpyOok (mmocyauH) pi3HOi (OpMH Ta IiaMeTpy 3i CHiIEHOI0 OCHOBOIO
(KOJIEKTOPOM), 3aKPIIICHHX BEPTHKAIBGHO Ha MaHelNi O1I0r0 KOJIbOPY, BUCOTOI HE MEHIIIe
Hik 200 mM. TIprman Moxe MaTH IHIIAN CKJIA] Ta MOYKIHBICT 00OSpTaHHS OCYTUH I10
BEPTHKAJIbHIN IUIOIUHI JJIs IEMOHCTpaNii 3MiHM PiBHSI PiJIMHI B PI3HUX MOCYIMHAX
3.35 |Kyas mackajst Kyuas mackanust — 1 mr
[Tpwiax npu3HAYSHUH A7 IEeMOHCTpallii piBHOMIPHOI i TUCKY Ha piauHy abo ras, mo
3HAXOJIUTHCS Y 3aMKHEHil nmocyauH. [Ipunan ckiaagaeTbes 3 Kyl i3 MHOXKUHHUMH
MIKPOOTBOpaMH, IIEPEXiTHUKA Ta IPUCTPOS 3 MOXKJIMBICTTIO BUTUCKaHHS Boju. [loBuHEH
IEeMOHCTPYBaTH PIBHOMIPHICTH PO3IOALICHHS PiIMHY 110 BHYTPIIIHIA MOBEPXHI KYJIi HIISIXOM
[PIBHOMIPHOTO BUTIKAHHS PIJMHU Yepe3 OTBOPH ITiJT THCKOM
3.4. 3acoOu HaBuanHs - IleMoncTpauiiine o61agnanns (EnekTpuka Ta MarneTusm)
Teneparop Bimmypera Fe}‘[epaTop Bimmypera (M?mm{a eﬂeKTp0¢opga)- 1 mT ' y
341 (Mamuna yg1 YaCTHHU eJ;IeKTpO(bOpHOI MaIIMHH 3MOHTOBAH] Ha MillHHX €NIEKTPOI30IbOBAHKX CTilKaX,
enexTpodopHa) Ki PA3OM 3 JIeHIeHCHKHMHU OaHKaMM 3aKpilUIeH] Ha 3arajbHiil Mil[HIH eJIeKTPOi30Jb0BaHIi
mizcTaBii. Y KOMIUIEKT IOBUHEH BXOAMTH CTEPKEHb JUIS 3HSTTS 3apsiLy
3.4.2. [[enepartop ['enepatop ejexkTpocTaTuunuii Ban ne I'paadga— 1 mr
enexkTpocTaTnuHuii Ban e |[[>xepeno Bucokoi Hanpyru. [lepeneceHns 3apsamiB. Jlociiau 3 eIeKTPOCTATHKH, B TOMY YHCII
['paada U1 IEMOHCTPAL|T eIEKTPHU3AaIii TUT IPH B3aEMHOMY KOHTAKTI 1 U AEMOHCTpAIIii ICKpOBOTO
ra30BOTr0 pO3psiLy B MOBITPi. B KOMIUIEKT MOBHHEH BXOJWUTH CTEPIKEHb JJIS 3HATTA 3apsny
3.4.3. [Tpancdopmartop TpancdopmaTop yHiBepcaapHuii— 1 mr
YHiBepcaJbHUI TpaHcopmaTop yHIBEpCaNbHUI JeMOHCTPAIHHII BHKOPHCTOBYETHCS /ISl BHBUCHHS
MPUHIUIIB TpaHc(hopMallil eIeKTPUIHOI HalpyTH Ta CTPyMY B HABYAJIHHOMY IPOIIECI.
[TocTagaeThest 3 KOMIIEKTOM PUCTOCYBaHb, IO 03BOJISIE IEMOHCTPYBATH POOOTY
TpaHcopmaropa y pi3HHUX peKXHUMax, 30KpemMa IiBHILEHHS Ta 3HKCHHsI HApyTru
3.4.4. |EnexTpockonu (mapa) EsiexTpockonu (mapa)— 1 mr
1711 IeMoHCTpaIlil eneKTpu3allis pi3HUX Tijl, B3aEMOJIi1 HAeIEKTPU30BaHUX Tijl, OyJJOBH i
MIPHUHIAITY JTii €IIEKTPOCKOITY
CyJITaHu eJleKTpocTaTH4Hi (mapa)— 1 mr
3.4.5. Cyarann . /leMOHCTpaist B3a€MOJI{ 3apA/PKeHHX TiJl, BU3HAYCHHS PO3IIOJIUTY CHIIOBHUX JIHIH
eJIEKTPOCTAaTH4HI (1mapa)
JIEKTPOCTATHYHOT'O TOJIS
[ITaTuB enexTpocTaTHYHUM (Mapa)- 1 T
IraTue st IICMO.HCTpaIIiﬁ )IOCJinIL.iB 3 po3aiTy «CTaTI/.IKa», «EnexTpocTaThkay. OpigHTOBHHﬁ CKJIaJI:
346. |exexr N 2 CTPYIKHI, BUTOTOBJICHI 3 130JI0I0YOT0 MaTepially, MaloTh €JIEMEHTH JJIS KPiIJIeHHS
4.6. POCTATHYHHUIA ) .
(napa) CJIEKTPOCTATUYHHX CYJITAaHIB Ta €JIEKTPOCTATHYHMX MATHHKIB. MaloTh BaKKy OCHOBY ab0

TaKy, 10 3aro0irae nNepeKuIaHHIO Ta 3aKpiIUIeHi Ha MOBEPXHi KJIeMH (He MEHIIIE JIBOX) /IS

MpUEIHAHHA N0 JHKEPCia )KUBJICHHS




3.4.7.

MasiTHUKH
eJeKTpOoCTaTHYHI (apa)

MasITHHKH eJIeKTPpocTaTH4Hi (mapa)— 1 mr
111 meMoHCTpalii nociiaiB posainy «EnexTpocraTikay. JleMoHCTpartlist B3aeMoIiil 3apaaiB
TOLIIO

3.4.8

KoMmjiekT najudox aJisi
TpuGoeaeKTpHu3amii

KoMIjIeKT najJu4oK JJIsl TpudoenekTpu3anii — 2 mr

111 meMoHCTpariit nociiaiB mo posnainy «EnexTpocraTuka» s nemoHcTpamnii nepenadi
CJIEKTPUYHOTO 3apsiy. KoMImiekT ckiiaiaeThest He MEHIIIE SIK 3 IBOX MAJIMYOK JOBXUHOIO HE
MeHIe HiK 180 MM, BUTOTOBIIEHHX 31 CKJIa Ta €0OHITY, 10 3a0e3Medye pi3Hi 3apsiau I
nepenadi. B KOMIIEKT BXOIATh MaTepiany AJIs HATUPAHHS MMATWIOK (HaTypasibHa BOBHA i
[II0BK 200 MOJIIETUIICH) I0CTAaTHLOT'O PO3Mipy Ta MpolipKa 3 IpiOHOIUCTIEPCHUMHU 00EKTaMHU
T IEMOHCTpALT TOCIIIB

3.4.9

Konngencarop po3oipunii

Konngencarop po3odipanii— 1 mr

/1151 neMoHCTpauii fociifiB 3 posainy «Craruka», «Enekrpocratukay. [Ipunan ckianaerbes
3 IBOX aJIFOMIHIEBHX JIMCKIB JiaMeTpOM He MeHIIe Hix 150 MM, 3aKpiluleHUX Ha
mienekTpuyHy ocHOBY. Ilepiuuii AMCK HEPYXOMUA, APYTUil Mae NPUCTOCYBaHHS IS
[UIABHOTO HAOJIM)KEHHS JI0 MIEPIIOro 3a JIOTIOMOTOI0 TieJIEKTPHYHOTO 3pYYHOTO
npucrocyBanHs. [Ipunan Mae qBi KJIeMu JUIs i € ATHAHHSA 10 PKepena KHUBJICHHS, Ta
CJICKTPO/I IS TIepeaati 3apsay Ha OIHH 3 JUCKIB. Y KOMIUICKT Ma€ BXOJIUTH JICICKTPUIHUH
MaTepial, po3MipoM, He MEHIITUM HiXK JiaMeTp JAWCKIB Ta MaTepiall A eIeKTpU3aIii

3.4.10.

Mopeib eJ1eKTPUYHOT 0
I3BOHUKA

Mopeib eJ1eKTPUYHOr0 A3BOHUKA— 1 T
[Tpran mpu3HAYSHMIA 11 IEMOHCTpAIlil OyIOBH 1 IPUHIIMITY il €ICKTPUIHOTO J3BOHUKA,
CJICKTPHYHOTO Pelie Ta 1HIINX

34.11

Ha0ip nemoncTpauniiinmii 3
eJ1eKTPHKH Ta MATHETH3MY

Ha0ip nemoHcTpauiiinmii 3 eJIeKTPMKU Ta MarieTusmy tun 1— 1 mr

Habip ckimagaeTbes 3 BUMIPIOBAIBHAUX IPUCTPOIB, IIPOBITHUKIB, MIIACTUKOBUX MOMIYIIB IO
MOXYTh KPITUTHCS O ayAUTOPHOI JTOIIKH, Ha SKUX 300pa’keHO €JIEMEHTH EIEeKTPUIHOTO
KOJIa, SIKI 3HAXO/AAThCS BCEPEMHI KBaIPaTHOTO TUIACTUKOBOTO MOJYJISl 3 OTBOPAMH JJIst
[T1KJTFOYCHHS 32 JIOTIOMOTOI0 TIPOBITHUKIB.

MiHiMaTbHUN CKIIa] HA0OPY:

Moyi:

Pesucrop - pi3HUX 3HA4YEHb ONOpY, HEe MeHIe 12T

3MIHHHIH PE3UCTOP - PI3HUX 3HAYEHb ONOPY, HE MEHIIe 31T

KoHmeHcaTop MOCTIHHOT €eMHOCTI HEe MEHIIe 31T

[TonspHUiT eNeKTPONITHYHIIA KOHICHCATOP HE MEHIIE SIIT

Burnpsmiistiounii 1i0 He MEHIIIe ST

binosapHNit TpaH3UCTOP 3 PNp-TIEPEX0A0M, NPN-TIEPEXO0OM - OKPEMi MOyl He MEHIIE 21T
KO>KHOTO

Kotymika Ha 200 BUTKiB He MeHIIe 1T

Tpaucdopmarop xa 300/600BuTKiB He MeHIIe 1T

EnextpoasuryH 3 B (mocriiiHoro crpymy) He MeHie 1t

JTamnia po3xaproBanss 2,5 B He menmre 1t

Tpumau ams Gatapeiiok 3 B He Menme 1t

/lunaMik (Ty4HOMOBeILIb) He MeHIIe 1T

[TpoBigauK (JlaHKa KoJa pi3HOi reometpil - mpsmi, T,L,X-noxiOHi) He MeHmIe 25T
CeiTiiomion (LED) ve menmre 1mt

AMIiepMeTp He MeHIle 1T MoyneM abo OKpeMo

BonerMeTp He MeHIIE 1T MomyeM abo OKpeMo

Habip npoBigHUKIB B 1307151111 — 1 KOMIDT.

b110K JKUBJICHHS! MOOLTEHUM, TOCTIHHME cTpyM - 1T

XapakTepucTuku: BuxinHa Hampyra: peryisoBana B aiana3oHi Big 0 mo 30 V Buxigauit
CTpyM: y pexxumMi poOoTH BiJ Mepexi: 10 3 A Y pexumi xuBlieHHS Big 6aTtapei: 1o 1 A
BOynoBanuii akymyssitop 6 komipok Li-ion (3.7 V, 3000 mAh) Yac aBToHOMHOT poOOoTH:
O0mm3pKO0 1,5 TOAMH PU MaKCHMAJIFHOMY HaBaHTAXXCHHI.

brok xuBIEeHHS MOOLUTBHIH, 3MIHHUH cTpyM - 1T

XapakTepucTuky: BuxinHa Hanpyra: peryiboBaHa B Jiamna3oi Bix 1 go 20 V Buxinna
qacToTa: perynsoBana Bix 1 1o 100 Hz 3 xpokom B 1 Hz Buxiguuii ctpym: y pexumi podoTtn
Big Mepexi: 10 2 A Y pexxuMi )xuBIIeHHS Bix OaTapei: 1o 1 A BOynoBauuii akymyisitop 6
KkoMmipok Li-ion (3.7 V, 3000 mAh) Yac aBroHOMHOT poOoTH: Onm3bKo 1,5 roqus npu
MaKCHMaJIbHOMY HaBaHTa)KeHHI.

KOMHJ’IGKTYCTBCﬂ MJIaCTUKOBHUM SAIIUKOM JIJIA 36€piFaHH${ Ta TPAaHCIIOPTYBAHHS.




HaGip Mae cynpoBO)KyBaTHCh METOANYHUMHU PEKOMEHANiIMK KiIbKiCTIO He MeHIe 30
poOiT

Ha6ip nemoHcTpaniiiHuii 3 eJIeKTPUKH Ta MarHeTusmy tum 2— 1 mr

Habip ckimagaeTbes 3 BUMIPIOBAIBHIUX IPUCTPOIB, IIPOBITHUKIB, IITACTUKOBUX MOMIYIIB IO
MOXYTh KPITUTHCS O ayAUTOPHOI JTOIIKH, Ha KX 300pa’keHO €IIEMEHTH EIEKTPUIHOTO
KOJIa, SIKi 3HaXOAATHCSA BCEPEAMHI KBaIPAaTHOTO IUIACTUKOBOTO MOYJISL 3 OTBOPAaMH IS
[T AKITFOYCHHS 32 JIOTIOMOT0I0 TIPOBITHUKIB.

MiHiMaTbHUN CKJIa] HA0OPY:

Moyi:

PesucTop - pi3HUX 3HAYEHb ONOPY, HE MeHIe 12T

3MIHHHUH PE3UCTOp - PI3HUX 3HAUYEHb ONOPY, HE MEHIIe 31T

KonmeHcaTop MOCTIHHOT €EMHOCTI HE MEHIIIE 31T

[TonspHuil eNeKTPONITHYHINA KOHICHCATOP HE MEHIIE SIIT

Burnpsamisiounii 1i01 He MEHIIIe ST

birmonspHUit TpaH3UCTOP 3 pNp-TEPEX0I0M, NPN-TIEPEXOIOM - OKPEMi MOIYJIl HE MEHIIIE 21T
KO>KHOTO

Kotymka Ha 200 BUTKiB He MeHIIe 1mT

Tpaucdopmarop Ha 300/600BuTKIB HE MeHIIE 1T

EnexrpoasuryH 3 B (mocriiiHoro crpymy) He MeHmie 1t

JTamna po3xaproBanss 2,5 B He menmie 1t

Tpumau ans Gatapeiiok 3 B He MeHme 1t

/lunamik (Ty4HOMOBeLb) He MeHIIe 1mT

[TpoBigHuK (J1aHKa Koja pizHOi reoMeTtpil - npsmi, T,L,X-moi0Hi) He MeHIe 25T
Ceimiionion (LED) ne Menme 1mr

AMIIepMeTp HE MEHIIE 1T MoyneM abo OKpeMo

BossT™MeTp He MeHIIE 11T MogyneM abo OKpeMo

Habip nmpoBigHUKIB B 13051smii — 1 KOMIDTL.

KOMIUIEKTYETBCS TUTACTUKOBHUM SIIIMKOM JUIs 30€piraHHs Ta TPAaHCIOPTYBAHHS.

Habip Mae cynpoBOIKyBaTHCH METOTUYHUMH PEKOMEHIAIIIMH KUTBKICTIO He MeHIe 30
poOiT

3.4.12.

MaimuHa eJleKTpU4YHa
(IBUT'YH-TeHepaTop)

MamnHa eJleKTpU4Ha (IBUTyH-reHepaTop)— 1 mr

JleMoHCTpaIliitHa MOJIENh €JIEKTPUYHOT MAIIMHY TIPU3HAYEHA JJIs HAOYHOTO MOKa3y
MPUHIKITB POOOTH €JIEKTPOJIBUTYHA Ta reHepaTopa B kabineTi disuku. BupoOise nocriitny
Ta 3MiHHY Hanpyry. Crarop i paMKky nohap60oBaHO y KOJILOPH ITIOCTIHHOTO MarHiTy s
Bi3yaJIbHOTO PO3pi3HEHHS. 3a0e3Meuye JEMOHCTPAIIII0 MOJIEI eJICKTPOIBUTYHA 3
apaenbHUM 1 OCIIiOBHUM 30y DKEHHSIM, PEBEPCYBaHHS, IPUHIUITY 000POTHOCTI MaIllUHA
[OCTIHHOTO CTPYMY Ta OJlepKaHHs 3MiHHOTO cTpyMy. [locTadaeTbest 3 METOANYHUMU
MaTtepiasamMu JJ1s1 BAKOPHCTaHHS B OCBITHHOMY ITPOIIECI.

3.4.13.

Maruit U-noaionnii
neMOHCTpaliiHUI

Marnit U-noaionuii nemoncrpauniiinuii— 1 mwr

MarsiT U-mtogiOHU NeMOHCTpAIlifHNH IPU3HAYCHAH A1 HAOYHOTO TOKA3y B3aEMOZIT
MAaTHITHHX TIOJIIOCIB y KaOiHeTi ¢izukn. Mae nBokoiipHe GpapOyBaHHS IS 4iTKOTO
[PO3pI3HEHHS MIBHIYHOTO Ta IMiBICHHOTO ITOJIFOCIB

3.4.14.

MarniTu mraoosBi
neMOHCTpauiiiHi

MaruniTu mTadoBi 1eMoHcTpauiiiHi— 1 wr

Marniti mraboBi JeMOHCTpalLiliHi BHKOPHCTOBYIOTHCS ISl LTFOCTpaLil MarHiTHOTO TIOJIs
MPsSIMOJTIHIITHOTO MarHita Ta B3a€MOJIii MK TosrtocamMu. MaroTh 1BokostipHe GapOyBaHHS 1S
[MO3HAYEHHS MIBHIYHOTO 1 MiBIEHHOTO IOJIFOCIB, IO MOJIETIIYE CIPUHHATTSI ITi]T 4ac
memMoHCTpamii

3.4.15.

Eaextpomarnir U-
noxi0HuUIl po30ipHuii

Esextpomarnit U-noaioHuii po36ipauii— 1 mr

SABi1s1€ COO0I0 AYTOMOAIOHNI KPOHIITEHH, 0 JBOX KiHIIIB SKOTO MPHEIHAHI IB1 OHAKOBI 3a
OTIOPOM KOTYIIKH (He MeHIe Hixk 4 OM KoXHa), HAMOTaHi Ha 130JII0F04i KapKacH, i3
BaTECKauYaMu IS T’ € THAHHS JDKepera skuBieHHs. KoTymku 3’ €qHaHi MOCiIOBHO 1 HAa HUX
BKa3aHUH HAMPSMOK HAMOTYBaHHS IpoTy. [{o eIeKkTpoMaruita J0Ja€ThCs SIKIip 3 TAYKOM JIJIs
[TiABIITYBaHHS BaHTaXiB. EJIEKTpOMAarHiT Mae radok Jyis MiABINTYBAaHHS HOTO B IITATUBI

3.4.16

[Mpuiaa nJsi AeMoHCTpaii
npasuia Jlenua

[Mpuiaja nis AeMoHcTpanii npasuia Jlenna— 1 mr
SIBIIsIE COO0I0 KOPOMMUCIIO 3 IPUKPITUICHUMH Ha 000X KIHIIX KUIBISIMH OJJHAKOBOTO JliaMeTpa
i INMPHHN, BUTOTOBJICHUX 3 JIi€NEKTPUYHUX MaTepiaiiB. Kopomucio Mae nocepenui

MMPUCTOCYBAHHS JI1 HACA’)KYBAHHS Ha BiCTpSI CTIMKHU 3 OCHOBOIO JJIA JICTKOT'O 06€pTaHH${ Ta




[MOBMHHO OyTH BpiBHOBa)XE€HE B CTaHi CIIoKo10. OHE KUIbIIe Ma€e po3pi3 Ui AeMOHCTpaii
[PI3HHMIII TPOTiIKaHHSA MarHiTHOTO MOTOKY. BuicoTta npuiany He MeHmie Hixk 100 MM.

3.4.17 |[Ipunapx nJjst BUBYEHHS [Ipunan 1Jisi BUBYEHHS SIBHIIA eJIeKTPOMArHiTHO ingykmii — 1 mr
SBUIIA eJeKTpoMarHiTHol |[Iprmran ckmamgaeTbes 3 OUTBIIOT | MEHIIOT KOTYIIKH 3 MiTHOIO OOMOTKOFO Pi3HOi EMHOCTI,
ingyKuii CTaJICBOT'O OCEPIs, IO TI0 JIOBKHHI CITiBIIAZ[a€ 3 BUCOTOIO BEJIHMKOI 1 Maoi KoTymok. Bemmka
KOTYIIIKa Ha KapKaci Mae HACKPI3HUH OTBIp AJI Haca)KyBaHHS Ha CTaJeBE OCEPAs,
3SMOHTOBaHE Ha OCHOBY JUISI 3pYYHOCTI, TIOZiJIeHa Ha piBHI YacTHHU. KiHIli 00MOTOK KOXHOT
YACTHHYU BUBEACHO Ha KJIEMH JJIS1 MOXJIMBOCTI i’ € JHAHHA JO JDKEpelia JKUBICHHS
3.4.18. |Ha6ip nus nemoncrpanii  [Haip nist neMoHcTpanii cnekTpiB MarHiTHoro moas — 1 mr
creKTpiB MarHiTHoro moJisi|[Habip ckimamaeTbes He MEHIIE HiXK 3 TPHOX IPO30PHX OCHOB, 3 BUBEJCHUMH Ha X MTOBEPXHIO
KJIeMaMH JUIS MOYKIIMBOCTI i JKITIOYEHHS 10 JUKeperna sKuBJIeHHs. Ha moBepxHi KO)KHOT
OCHOBHU 3MOHTOBaHI MilHI 00 €MHI €JIeKTpOAHM pi3HOi KoHQirypanii. ¥ Habip BXOIUTH
€MHICTb 3 METAJIEBUMH OLIIYpPKaMH JUIsl IEeMOHCTPYBaHHsI PO3TallyBaHHs JIiHIH MarHiTHOTO
oJist
3.4.19. |Mara3un onopiB Ha naneji|Mara3un onopis Ha naneyi — 1 mr
Jlexaauii HaOip pe3ncTopiB (He MEHIIIE HIXK IIICTh) HAa NaHei
3.5. 3aco0u HaBuanns - [lemoHcTpaniiiHe odagHannsa (OnTuKa Ta KBaHTOBA (i3uKa) B T.4.:
3.5.1. Ha6ip a1 BUBYeHHS Ha6ip ni1s1 BUBYEHHS reoMeTPHYHOI onTUKH— 1 T
reoMeTPUYHOI ONITUKH OpieHTOBHUI cKIax Habopy, HE MEHIIIE
moImka Mar"iTHO-MapkepHa, JlKeperno cBiTia (Ja3ep m'siTh MPOMEHEBHUH, 3 MOKIIUBICTIO
[peTyITIOBaHHS KiTBKOCTI IPOMEHIB NiepeMuKadeM ), JIiH3u pi3HuX ThMiB 7mT., Ta0mmmi 3
MOHT2XHUMH CXEMaMH - | KOMIUIEKT,
Bci ckitaioBi OCHaIIEHI MarHITHUMH KPiMIeHHSIMH. KOMITIIEKTy€eThCs TIIACTUKOBHM SIITUKOM
U151 30epiraHHs Ta TPAHCIOPTYBAHHS
3.5.2. lo3umeTp No3umetp — 1 T
[ToBuHEH MaTH KOMIIAaTHY (OpPMY, AJIsl 3pYHYHOTO PO3TallyBaHHI Ha 0J1eKi a00 Ha IuIeiii
[ToBuHEH MaTH KIIINCy abo IHYPOK JUIsl 3aKpiruieHHs: [loBHHEH MaTh eKpaH AJisl BUBOY
indopmartii o0 pamiaitii JKuBieHHs BiJf akKyMyJIsTOpy abo Bij OaTapeiiok
3.5.3. Ha6ip a1 BUBYeHHS Ha6ip a1 BUBYEHHS XBUJIbOBOI ONTHKH— 1 T
XBUJIBLOBOI ONTHKH OpieHTOBHUI CKJaa HA0OPY, HE MEHIIIE:
3epkaino miuocke, 3epkano onykie F=+80, 3epkano ®= -80, 3epkano = -50, 3epkaino
D=+50, Jlinza ®=+75, Jlinza ®=-75, Jlinza ®= -150, Jlinza ®= +150, Jlinza ®= +100, JTin3a
D= -100, limxaa 0,05 mm, [linuaa 0,10 mm Ioxsiiina [linnaa 0,05 MM, [ToxBilHa 1IiTMHA
0,10 MM, dudpaxmiitaa pemritka 100 /MM, Judpakuitina pemritka 500 m/mm, Komsoposi
bimeTpu 3 mt. [pu3ma 2 mt OxHOCTOPOHHS TiH3a (TpsiMa), [Ipo3opuit mapanenemines 2 mrT,
Tpu m3epkana Ha oci, [Ipu3ma miBkpyria (2 mr.), Expan miniiika 2 mT, Jluck migcraBka 3
kyTamu, J[xperno cBiTia, biok sxuBnenns, Kpirutenns 5 mr., Kinpug 3 rpagyroBaHasM 2 mrT,
[TnacTrHa 3 mpo3opuM MaitoHKoM, [1nactiHa 3 ogHOO miMKMHOIO, JIaBa 3 MarHiTHUM
KPIMJICHHSIM 1 MiJTIMETPOBUMHM NOAIJIKAMHU
3.6. 3acoOu HaByaHHs - BumipoBajabHi npuiaaam B T.4.:
3.6.1. MyJbTHMETP MyabTHMeETP AeMOHCTpauiiHmii— 2 mr
neMOHcTpauiiHuii Mae nudposuii abo aHaaoroBuii ekpat. JleMOHCTpYy€e TOKa3HUKH MTPOBEACHUX BUMIPIB: CHIIA
CTpyMYy, HalpyTa, Omip, iIHAYKTUBHICTH TOIIO
3.6.2. ["asbBaHOMeTP ["asbBaHOMeTp AeMOHCTpaNiiHMii — 2 T
neMOHCTpauiiHuii Mae nudpoBuii a00 aHaJIOTOBHUIT €KpaH, PO3Mip SIKOTO JI03BOJISIE PO3PI3HATH TOKA3HUKH 3
Bi/JICTaHi, HE MEHIIIOI HIXK 3 5 M.
3.6.3. MyabTuMeTp nupposuii  [MyabsTuMerp mupposuii — 15 mr
Mae ¢ posuii abo aHanorosuii ekpa. /st BUMIpIOBaHHS IOCTIHHOT Ta 3MiHHOT HANPYTH,
MOCTIHHOTO 1 3MIHHOTO CTPYMY, OIIOpPY, EMHOCTI, 4aCTOTH
3.6.4. CexkyHaomip py4yHni Cexynaomip pyunnii — 15 mr
EnexTpoHHMI 60 aHAIOTOBUH
3.6.5. irpomerp Lirpomerp — 1 mr




[Tpwtaz a7st BUMIpIOBaHHS BOJIOTOCTI MOBITPSl, IEMOHCTpauist Oy10Bu rirpomerpa. Bucora —
He MeHIa Hixk 270 MM 3 HACTIHHUM KPITIJICHHSIM.

3.6.6.

Ocuunorpadg

Ocuunorpag — 1 mr

KinpkicTh KaHaATIB HE MeHIIA HiX 2. JliaroHans ekpaHa 7—10 mroiimiB, MOXKe MpamoBaTH
3 aHAIIOTOBMMH Ta MU(PPOBUMHE cUrHaNaMu. [Ipr3HaueHn 111 IeMOHCTpaii Ta aHali3y
CUTHAJIB y (DI3MYHUX Ta €EKTPOHHUX JOCIIHKEHHSX, 8 TAKOXK JUIsl HABYaHHS OCHOB
CJICKTPOHIKN

3.7. 3aco

O0u HaByaHHA - O0JaTHAHHSA U1 JJabopaTopHuX podit (MexaHika)

3.7.1.

/IlnHAMOMeTP NpPY:KMHHUIA
i1adopaTopHuii

/IlnHAMOMeTp NpY:KUHHMIA JadopaTopHmii — 15 mT

/TuramomeTpu pisHOro HOMiHaTY 10 H. Koken nuramoMeTp Mae KOpITyC, 3 HAHECEHOIO
K00 JOBXKUHOIO 100 MM, TauKy IS MiABINTYBaHHS 3 000X cTopiH. JlnHAMOMETp Mae
MpY>XKHHY, sIKa OCHAIICHA IOKaXINKOM HYJISI, TPOHIIIIa HOpMallizallito, ado € MPUCTOCYBaHHSA,
o 3arobirae pedopmariii Ta 1i pO3TATyBaHHIO

3.7.2.

Tepe3u MexaHiuHi
iiabopaTopHi

Tepe3u MexaHiuHi 1a0opaTopHi — 2 T

MaxcumanbHe HaBaHTaXeHHs He MeHIe Hixk 500 1. J[o ckiamy BXOIATh: IITATHB, My(Ta 3
TBOMa MEPHEHANKYIIPHIMH KPIIUICHHSAMH, CTiliKa BUCOTOIO He MeHIIe sk 300 MM, manens 3
BICCIO U151 pIBHOBArd, KOPOMHMCIIO 31 CTPLIKOI0 — IMOKaKYMKOM Ta IIKAJIO0, IATBKH Ta
rayKy JJIs ABILIYBaHHS, 2 TApUIKU 3 3arNIMONIEHHIM JUIS TiJl, IO 3BaXKyloThesi. KopoMucio 3
TBOX CTOpIH MOBUHHO MaTH NPHCTOCYBaHHS JJIs BpiBHOBaXkeHHs. Tepe3n BCTaHOBIICHI Ha
CTiIKy OMOpY 1 MalOTh MOJIMBICTh PETYJIIOBaHHS HaXHIy 3a JOIOMOIOF0 BMOHTOBAHOTO
piBHS

3.7.3.

Ha6ip npyxun

Ha6ip npyxun— S mr
Y cki1azi He MeHIIe TPHOX NPYIKHH pi3HOi )kopcTkocTi Bix 1 1o 10 H Koxna npyxuna
OCHAIIEeHa KOJIbOPOBUM MOKaXYMKOM ISl (pikcarlii HyJIbOBOTO MOJOKEHHS

3.7.4.

TepMoMeTp J1adopaTopHMii
PiAuHHUI

TepmoMmerp JiaGopaTopumii pinunanii — 30 T
lst BuMiproBaHHS TeMriepatypHux mapametpis Bix 0 mo 100 rpamycis Llensciro.
[Tpunaa Mae CKISSHUAN KOPITYC 3 KamiJIipoM, 1o mif¢apOoBaHOIO PiIUHO0

3.7.5.

KomnuiekT 1a6opaTopHmii
1151 BUBYEHHS 3aKOHIB
MexaHiku (0a30Buii)

KomnuiekT 1a6opaTopumii

/IS BUBYEHHS 3aKOHIB MexaHiku (0a3oBuii) — 15 mir

OpieHTOBHUI CKJax HAOOPY, HE MEHIIIE:

Tpubomerp 1 mr. [ToGipka 1 wT. [Ipo6ka 1 wt. Tpy6ka cuiikon 1 m. ITip’ina 2 wr. Tina
piBHOro 00'eMy 1 xorutekt; IToBiTpsiHa Kysbka 2 mt. Habip mpysxus 1 .
[Tanrencuupkyib 1 wr. IHuyp 1 motok; Ha6ip nunamomerpis 1 wr. Inpur 1 wr I'yma 1
mt. Kynpka meranea 2 mt. Konba kpyriaogonna 1 mr Htatus 1 kommekt. Humiagp
BuMmiproBanbHIA 100 Mut. 1 . [Tmono 1 maket; [Ticok 1 maker; HaGip mipHOTO THIOCY 1y 1
. Migawii apit 0.5 M. bounrr 1 mt. Cekynmomip 1 mr. Baru 500 rp. 1 mrr. Jlinivika 30 cm. 1
mt. Baxine 1 komrurekt HInmmeka 1 mt. Habip 61okiB 1 komrurekt; XKono6 1 mr. 3 smukom
U151 30epiranHs Ta TPAHCIOPTYBAHHSL.

3.7.6.

Haoip Tin piBHOI Macu

Ha6ip Tin piBHOi Macu— 2 T
Tina piBHOT MacH 3 pi3HUX MaTepiajiB, Baror He MeHIIe Hix 10 T

3.7.7.

Tpubdomerp n1adopaTopHuUii

Tpudomerp n1adopaTopHuii — 15 mr
/11151 BUMipIoBaHHs TemneparypHux napametpis Bix 0 1o 100 rpanycis Lienscito. [Ipunag mae

CKILSTHHH KOPITYC 3 Kaiisipom, 1o mindapOoBaHOIO PiANHOIO

3.8. Oonagnanns 1is gadoparopuux podit (MoJekyasipHa ¢i3uka Ta TepMOIUHAMIKA)

3.8.1.

Haoip nyis BUBYEHHS
MoJIeKyIAPHOT (iznku Ta
TepMOANHAMIKH

Ha6ip a1 BUBYeHHs MoJieKyasspHoi ¢i3uku Ta TepmMoanHamMiku— 15 mr

OpieHTOBHUH CKJax HAOOPy, HE MEHIIIE:

1. Tepmometp piaunnuii 0-100°C 2. Tepmomerp piaunnuii -10-110°C 3. Kanopumerp 4.
Tina nost kamopumetpii 5. Mipauit numiagp 100 mu. 6. HaGip mipHuX ctakaHiB 4 mr. 7.
[npun 20 Mt 8. Baru enextponni 500 rp. 9. Lxryt 10. CrmpriBka 11. Crmpr 12. CepBetka
«Mikpo¢idpa» 13. Cexynnomip 14. IIpodipka 15. Cxisna tpyOka. 16. [Tmactwmin. 17. Jlifika.
18. Crakan mipauii. 19. Hamrka nepri. Habip Mae cynpoBo/KyBaTHCh METOANYHUMH

[peKOMEHAAIsIMU KUIBKICTIO He MeHnIe 10 pobit




3.9. O6aagHanHs 1 1adopaTopHuX podiT (EjeKkTpuKa Ta MarHeTH3M)

3.9.1.

Ha6ip s1adopaTopHuii
NJIs1 BUBYEHHS
eJIeKTPOMATrHEeTH3MY

Ha6ip 1adopaTopuuii

/151 BUBYEHHS eJIeKTpOMaruetusmy— 15 mr

Habip ckimagaeTbes 3 BUMIpIOBAIBHAUX MPUCTPOIB, IIPOBITHHUKIB, IITACTUKOBUX MOAYIIB, Ha
KX 300paKEHO €IIEMEHTHU EJIEKTPUIHOTO KOJIa, SIKi 3HAXOAATHCS BCEPEAHHI KBaIPaTHOTO
[UIACTUKOBOTO MOYJISL 3 OTBOPaMH IS ITiAKIFOUCHHS 3a JJOMOMOTOI0 ITPOBiTHHKIB.
MiHiMaTbHUNA CKJIa] HA0OPY:

Moyi:

Pesucrop - pi3HUX 3HA4YEHb ONOPY, HE MEHILE 41T

3MIHHHUI PE3UCTOP - PI3HUX 3HAYEHb ONOPY, HE MEHIIE 21T

KonmeHcaTop MOCTIHHOT €EMHOCTI HE MEHIIIE 21T

[TonspHUi €1EeKTPOIITUYHUI KOHJCHCATOp HE MEHILE 21T

Burnpsamisiounii 1i01 He MEHIIIe 21T

birmonspHUii TpaH3MCTOP 3 pNp-IEePEx0I0M, NPN-TIEPEXOIOM - OKpeMi MOTyJIi He MeHmIe 11T
KO>KHOTO

Kotymka Ha 200 BUTKiB HE MeHIIIe lmT

Tpaucdopmarop Ha 300/600BuTKIB HE MeHIIIE 1T

EnextpoaBuryH 3 B (mocrifiHOrO CTpyMy) He MeHIIe 1mT

JTamna po3xaproBanss 2,5 B He menuie 1t

Tpumau ans Gatapeiiok 3 B He MeHme 1t

/luHamik (Ty4HOMOBeLb) He MeHIIe 1T

[TpoBinHuK (J1aHKa Koja pizHOi reoMeTpil - npsimi, T,L,X-moxi0Hi) He MeHe 12T
Ceimiionion (LED) ne menme 1mr

doTomion He MeHIE 1mT.

DoTOpe3UCTOp HE MeHIIe 11T

Kirodi (pi3HHX THIIB) HE MEHIIE 21T

AMIiepMeTp HE MeHIe 1mT

BonpTMeTp HE MeHIIE 1T

Habip nmpoBigHUKIB B 1305151 — 1 KOMIDT.

bJ10K JKUBJIEHHS! MOOLIBHUM, MOCTIiHUI cTpyM - 1T

XapakrepucTuku: Buxigna Hampyra: peryiboBana B aiana3oni Big 0 1o 30 V Buxigauit
CTpyM: y pexuMi poOoTH Bix Mepexi: 10 3 A Y pexumi )KHUBJICHHs Bij Oatapei: mo 1 A
BoOynoBanuii akymyssitop 6 komipok Li-ion (3.7 V, 3000 mAh) Yac aBToHOMHOT poboTH:
6s13bKO 1,5 TOMH NPU MakCHMallbHOMY HaBaHTaKEHHI.

KOMIUIEKTYETBCS TUTACTUKOBUM SIIIMKOM JUIsl 30€piraHHs Ta TPaHCIIOPTYBaHHS.

3.9.2.

KoMmniiekT marmitiB
i1adopaTopHux

Komnuiekt marnirtiB 1adopatopuux — 15 mr

[Tpu3HaYeHuit 1711 OTPUMAHHS MArHITHUX CIIEKTPiB, BUBYCHHS BIACTHBOCTEI MarHity, pyxy
MIPOBIHMKA 13 CTPYMOM B MarHiTHOMY IOJIi, JJOCI/IiB 3 €MEKTPOMArHITHOI 1HIYKIIT TOIIO.
KoskHa 1ToJToBMHA MarHiTa 3abapBicHa B pi3HUH KOJip

3.9.3.

Maruit U-noaionnii
i1aGopaTopHMii

Marnit U-noaionuii sadéoparopHuii — 15 wr

[Tpu3HayeHuit 17151 BUKOPUCTAHHS MiJ] Yac IeMOHCTpalliii 3 MarueTu3My. KojxHa mosioBnHa
MarHiTa 3a0apBiieHa B Pi3HAN KOJIp IS Bi3yaJIbHOTO PO3Pi3HEHHS MOJIIOCIB.
[BUKOPHUCTOBYETHCS /7Sl BUBUCHHS MarHiTHOTO TTOJIS, B3AEMOJII 3 IHIMMMHU MarHiTaMu Ta
(hepoMarHiTHIMH TiJIaMH, a TAKOX Yy CKJIaJi IEMOHCTPAI[IfHUX yCTaHOBOK

3.9.4

Haoip npoBigHuKiB B
i3oasuii

Ha6ip npoBinaukis B i30asuii — 15 it

/1o Habopy BXOAWUTH HE MEHIIE IIECTH MPOBITHHUKIB Pi3HOT TOBKUHN. baraToXmibHa Mih
[epepi3oM He MEHIIE HiXK 1 MM, 3arajbHa TOBIIMHA HE MEHIIE K 3 MM. JIOBXHHOKO Bix 15
1o 50 cM. MOXIMBICTh IPHEAHAHHS JI0 KIIEM INTENCEIbHUX MPOBITHHUKIB

3.9.5

BoabT™MeTp J1adopaTopHUii

BoabT™MeTp J1aGopaTopHMii— 15 mT

[TocTiiiHOTO 200 3MiHHOTO cTpyMy. Tabno undpose abo ananorose. [Ipunan
BUKOPHCTOBYETHCS HA YpOKax (i3MKH B 3araJlbHOOCBITHROMY HaBYaJILHOMY 3aKJIaji
sk TabopaTopHe 00JIaIHAHHS

3.9.6

AMIepMeTp
i1a6opaTopHMii

AMnepmeTp JadopaTopHuii— 15 mr
[TocTiiiHOTO 200 3MiHHOTO cTpyMy. Tabno nndpose adbo anansorose. Bukopucranus

amriepMeTpa B KabiHeTi (i3MKH 3aralbHOOCBITHHOIO HABYAJILHOTO 3aKJIay Iijl 4ac




MPOBEICHHS Ta00PaTOPHUX JIOCIIPKEHb 3 eJICKTPUKH. [Ipuian npusHaueHui a1st
BUMIPIOBaHHS BEJIMYMHU MOCTiHOTO cTpyMy. LliHa moxinku — Ha nepmiid mexi 0,05 A,
Ha apyrii Mmexi 0,1 A

3.9.7

Peoctat noB3yHKOBUI
i1adopaTopHuii

Peoctat noB3yHkoBuii 1a0opaTopHuii — 15 mr

JloBxxnHOIO He MeHIIe Hix 10 cM, MatoTh cripansHy 00MOTKY onopoM 20 OMm. Matepian
0OMOTKHM 3aKpiIICHHA Ha KepaMiuHiil TpyOui creniaJbHIMH XOMYTaMH 3 IPUETHAHUMU JI0
HIX KJIEMaMH IJIs 1A €THaHHS O JUKepena kuBieHHA. KoHTakT, sikuii po3ramnioBannii Tak,
10 MOXKE TIPY TIepeCcyBaHHI JeMOHCTPYBATH OIIip 0OpaHOTo Bifpi3ka Ha PeocTari, Ma€e
MOXITHBICTb IIEpECyBaHHS

0OpaHOTo BiJjpi3Ka HA PEOCTATi, MA€ MOKIIUBICTh NIEPECyBAHHS

3.9.8

Ha6ip nns BUKOHAHHSA
i1a60paTOpHUX PodIT 3
reOMeTPUYHOI ONITHKH

Ha6ip n1s BUKOHAHHS J1a00PATOPHUX POOIT 3 reoMeTPHYHOI ONTUKH— 15 T
OpieHTOBHUI cKJial HAOOPY HE MEHIIIE :

oKeperto cBiTia (Jlasep IS TUITPOMEHEBHH, 3 MOXKIIMBICTIO PETYJIIOBaHHS KiJIbKOCTI TIPOMEHIB
nepemukadeMm), JIiH3M pi3HUX TUMIB 7IIT.

Bci ckiiajoBi OCHaIIEH] MarHITHUMH KPIIUICHHSIMH. 3 SIIMKOM JUIsl 30epiraHHs Ta
TPaHCIIOPTYBAaHHS.

3.10.1{un¢pose odaaxHAHHS

3.10.1

Hudposuii
BUMipPIOBAJILHUI
KOMII’IOTePHUIl KOMILIEKC
st pizuku

Hudposnii BUMipoBaJIbHUI KOMII’IOTEPHU KOMILJIEKC

s ¢isuku Tun 1 -1 .

3aci6 HaBYaHH:, IPU3HAYCHUH I 300py, 0OPOOKH Ta Bizyasizallii eKCTIepIMEHTATbHIX
JAHUX Y MeXax HaBYIPHUX JUCIUILTIH IPHPOIHNIO-MATEMAaTHIHOTO IIMKITY, 30KpeMa IS
MpoBeIeHHS Ta00paTOPHUX, IPAKTUYHHUX 1 JOCITITHHIEKHAX POOIT.

MiHiMalbHI TEXHIYHI XapaKTePUCTHKH:

— Mae 3a0e31e4yBaTi MOXKIIMBICTD TIepeaBaHHs JaHUX JI0 MEPCOHAIBHOTO KOMI 0Tepa/
MOOLTBHOTO MPUCTPOIO 200 XMAPHOT'0 CepBicy uepes apoTore (Bkiaouaoun USB) Ta/abo
06e31poTOBE 3’ €THAHHS,

— Mae€ MATPUMYBaTH OJJHOYACHE 3UMTYBaHHS JaHUX 3 JACKIJIBKOX JaTYUKIB, Ma€
MOXIIMBICTH OE€3IPOTOBOTO Ta/abo IPOTOBOTO COCOOY i’ €THaHHS (MakCUMajbHa
JAITBHICTH i €THAHHS He MeHIne 20 MeTpiB) Ta Ma€ aBTOHOMHHI PeXXUM 3 Oe3IocepeTHIM
BUBOZIOM PE3YJIbTATIB HA BOYJOBAaHUH CEHCOPHHH €KpaH 3 MOXKJIMBICTIO MOAAJIBIIOTO iX
MIepeHeCceHHs U1l 0OPOOKH /10 OCHOBHOTO KOMII I0TEPa;

— Mae II0CTavaTrcCs 3 MPOTrpaMHNM 3a0e3MeueHHsIM 3 iHTepdeiicoM YKpaiHCHKOI0 MOBOIO,
CYMICHHUM 3 OIIEPaIiifHOI0 CHCTEMOIO PUCTPOIO, 10 BUKOPHUCTOBYETHCS B HABYATHHOMY
3aKJIaIi;

— nporpamHe 3a0e3nedeHHs Mae 3a0e3neuyBaTy BiIoOpakeHHs IaHUX y BHUIJISII TaOJUIIb
i rpadikiB, a TAKOXK MiATPUMYBATH EKCIIOPT JAHUX JI0 TAOJMYHUX PEAAKTOPIB Ta IHIINX
nporpam;

XapakTepuCTHKHU IPOrPaMHOro 3a0e3neueHHs HU(pPOBOTO BUMIPIOBAILHOTO KOMITIOTEPHOTO
KOMILIEKCY:

. MOXIIUBICTH 300py JaHUX OJHOYACHO 3 JICKUIBKOX JaTYHKIB;

. KUTbKa PEXXUMIB BiIOOpakeHHs MaHWX: rpadiku, TaOIuIi, JiarpaMu i tuppoBuit
BUIIIST;

. MOXXJIMBICTh MaTeMaTHYHOTO OTPALIOBaHHS 310paHKX JTaHNX y BikHI rpadikis Ta
TabNuIp i3 32CTOCYBaHHSIM OCHOBHHX (DyHKIIIH aHami3y rpadiuHUX TaHUX;

. MOXXJIMBICTh OTPUMAaHHS CTaTUCTUYHHUX XaPaKTEPUCTUK OTPUMAHHX JaHUX;

. excropt gaHux B Excel Ta iHmi nporpamuy;

. HasBHICTB Bepciit mporpamHoro 3abesnedeHHst OC, CyMiCHHX 3 KOMIT IOTEPOM
BUNTEIIS/yIHS,

. iHTepdeiic mporpaMHOro 3a0e3MeYeHHs TOBUHEH OyTH 6araTOMOBHUM
(yxpaiHOMOBHUI Ta aHITIOMOBHHUH iHTepdelicu 060B'13k0B1) HaOIp IHCTPYMEHTIB IS
aHaJizy 310paHuX JaHWX, MOXKIIMBICTD PYYHOTO BBEICHHS JaHUX Ta MOOYHTOBH MependadeHs;
. [MigTpuMyBaTH BCi JAaTYHKH, IO BXOAATH 10 ckiamxy [IBKK.

— Mae II0CTavaTHCs 3 IHCTPYKII€EIO 3 eKCITyaTallii Ta MeTOJMYHIMH MaTepiajJaMu Juis
MPOBEJICHHS EKCIIEPUMEHTIB, Ja00PaTOPHUX POOIT 1 TPOEKTHOT AiSTIBHOCTI;

MeTtoanuHuUii MOCIOHNK y BUTJSAII A0AATKY, ISl IPOBEACHHS Ta0OPATOPHHUX,

MPaKTHYHMX POOIT 3arajbHa KibKicTh poOiT He Mernre 10 mr.




JlonaTok MiCTHTh, HACTYITHI PO3IIIIH:

Merta po6OTH - 3 UTIOCTpAIi€l0 JATYHKIB Ta O0IaAHAHHS SIKi BHKOPUCTOBYIOTHCS IS
TIPOBEIEHHS JOCTIY;

TeopeTndHa YaCTHHA - OMHC TEOPETUIHOI YACTUHU POOOTH;

Xig poOoTH - 3 TOKPOKOBUM ITiIKITIOUCHHSM JATYHKIB, HANAIITYBAaHHS O0IaHAHHS Ta
MTOKPOKOBHAM BHKOHAHHSIM JIOCTIy 3 aBTOMaTHYHOIO (DiKcaIlieo Ta 00poOKOI0 TaHUX.
— Ma€ BKIIFOYATH JIPOTH Y KIMBKOCTI, AOCTATHIHN A MiAKITFOYSHHS BCIX AaTYHKIB (y pasi
BUKOPHCTAHHS JPOTOBHX);

— Y pasi BUKOpUCTaHHS 0€3/JpOTOBHX AATUYMKIB MAa€ BXOANUTH 3apsAHUI NPUCTPIH,

1110 3a0e3reuye 0JJHOYACHE 3apsHKaHHS HE MEHIIIE YOTUPHOX TaKUX JIATYHKIB;
KoMIIIeKTHICTh JaTYUKIB:

— PeectpaTop nanux — 1 mr.

PeectpaTop maHUX MOBUHEH MATH MOXIIHBICTb:

. mpaIroBaTh 3 mpuctposmu mig ynpasmiaaiM OC Windows, Ta/abo Android, Ta/abo
i0S 3a 10TIOMOT 00 IPOTPAMHOTO 3a0€3MeUCHHS;
. MaTu 6e3xpoToBe miakmoueHHs a0 [1K, migkmogenns no USB ta matn

ABTOHOMHUI PEXXUM pOOOTH 3 Oe3MocepeHiM BUBOJIOM pe3yJIbTaTiB Ha BOYIOBaHHUIT eKpaH
(BKa3zaTH BUPOOHHKA CHCTEMHOIO IIPOrPaMHOTO 3a0€3IeYeHHS B JaHOMY PEXUMi poOoTH,
i/ YIpaBIiHHIM SIKOTO MPAaIioe AHAIOr0BO-IU(PPOBUI NEPETBOPIOBAY) 3 MOMKIIHBICTIO
MOJTAJIBIIIOTO TX TIEPSHECCHHS /1 00POOKH 10 OCHOBHOTO KOMII FOTEPa;

. Martu yactoty 3amipiB He MeHe 100 000 Ha cekyHay;

. MaTH MOJJIMBICTH MMiKJIFOUCHHS HE MCHIIE 5 30BHIIIHIX JAaTYUKIB HAMPSIMY 10
aHaJIo0ro-1I(ppPOBOro NepeTBOPIOBaYa;

. BignoBifgatu ceitoBuM crannapram FCC, CE;

. BignoBigatu ceptudikary Bluetooth SIG;

. MAaTH PO3IUTEHY 3[aTHICTh 3aMipiB He MeHIIe 12 Oit;

. MaTH MOXKJIUBICTh QBTOHOMHOTO HArPOMAJDKEHHS JAHUX y BHYTPILIHIO [TaM’SITh HE
menie 200 Mo;

. MaTH aBTOMAaTUYHE PO3Ii3HaBaHHs JaTYHKIB;

. MAaTH 30BHIIIHIN iHAUKATOp POOOTH;

. MIATPUMYBATH BCi IATYUKH, 1110 BXOAsTH 10 ckiany LIBKK.

JaTyuk Hanpyru — 1 mr.

[iana3on BuMmiproBaHb: He MeHiie + 30 B.
[Toxubka: He Oinbiie + 5 %.

MaxkcuManbHa BXiJ{Ha Hanpyra: He MeHme 25 B.
KaniOpyBaHHs: He BIMarae KaniOpyBaHHI.
Jaruuk crpymy — 1 mr.

Jiana3oH: He MeHIIe + 6 A.

Bxigauii ctpyM: 3MiHHHIA 200 MMOCTIHHUKI CTPYM.
[Toxubka: He Oinmbmie + 5 %.

MaxkcumanbHUHA BXiTHUH CTpyM: He MeHIIe 6 A.
KaniOpyBaHHs: He BUMarae KajaiOpyBaHH:
JaTyuk Temneparypu — 1 mr.

MiamazoHn:

* Huxas rpannns aiana3ony - He Oinbmie -20 °C

* BepxHs rpanuig nianasony - He menme +120 °C.
IToxmbka: He Gimbmre + 2 % .

UyTauBuii el1eMEHT: PO3TallloBaHUH yCepeIiHI HAKOHEYHNKA JIaTIHKa.
KaniOpyBaHHsI: He BUMarae KaxiOpyBaHHS.
JlaTunk TeMnepartypu (TepMonapa, 30BHilHii) — 1 mT.
[iama3zon: He Byxue Bix -100°C no 1000 °C.
Tounicte: He ripme + 3% .

KaniOpyBanHs: He BUMarae KaniOpyBaHHA
Jatuyuk THCKY — 1 1T

Jiamazon: ve Byx4e 50 - 200 xI]a.

ToumnicTs: HE Tipme £ 5 % .

KaniOpyBanus: He BUMarae KaniOpyBaHHS
Mixkpodonnuii naTuuk — 1 mwr.




YacToTHHH Alana3oH:

* Hwxnas rpannns aiana3zony - He Oimpme 100 '
* BepxHs rpanuns niana3zony- He MeHme 8 000 I'q
JaTuuk ocBitTienocri — 1 mr.

JliamazoH:
. Hwxnas rpanuns nianasony - He 6inmeme 0 JIk
. Bepxns rpanunis giana3zony- He mexmre 150000 JIk

[Toxubka: He Oinbmie + 4 %.

CIEKTpaJbHUH Jiana3oH: BUAUME CBITJIO.

JdaTuyuk Mar"iTHoro moJs — 1 mr.

Jianazon: He Menie + 0,32mTi, He Mente +6,4 MT,.

[Toxubka: He Oinbmie + 8 %.

KaniOpyBaHHS: MOCTaBISIETHCS MOBHICTIO BiIKaIiOpOBaHHM.

Jdatuuk pyxy (Biacrani) — 1 mr.

Jiamazon: Big 0,2 M

Tounicte: He Tipme 5 %.

KaniOpyBanHs: He BUMarae KaniOpyBaHHS

®oToBopora — 1 T,

JlaTuuk BUMIipIOE Yac, HEOOXIHUI 00'€KTY [T IPOXOXKCHHS i1 apKOIO TaTUnKa

JaTuuk Bojorocti — 1 mr.

Jiamazon: Bix 0% 10 95 %

JlaT4yuK cuu Ta npucKopeHHs — 1 mr.

Cuna: = 50 H

[Mpuckopenss: 3 Bici £ 16 T

INipockomn: 3 Bici, 2000 °/ ¢

Kanamu 38’ s13ky: Bluetooth / USB

JlaTunk MOBHHEH MAaTH MOXIIUBICTH mpsMoro migkmodeHas 1o [IK gepes USB-po3‘em Ta
MOJKJIABICTh OE3IPOBITHOTO MiKITFOYSHHS 10 IPUCTPOIB 3 omepamniiHoro cucteMoro Android,
ios, Windows. [loBuHeH mocTayaTrch 3 OE3KOMITOBHUM MPOTPAMHHUM 3a0e3MeUeHHsIM, 10
II03BOJIsIE OyayBaTH rpadiku, MPOBOAUTH MATeMaTUIHUI aHANI3 HA OCHOBI BUMIPIOBAHb)
Jlatunk MoBHHEH OyTH CyMICHHMM 3 yCiMa MPUCTPOSIMU BUBEJICHHS JaHUX, JOCTYITHHMHU B
HaBYAJIbHOMY IPOILIECI:

Cmaptdonamu, IUIAaHIIETaMU, HOYyTOyKaMmH, MEPCOHATBHUMH, KOMII I0TepaMH,
MYJIbTUMEAIHHIUMU MaHEISIMH.

Jatuuk yabTpadiosieTroBoro BUnpomMinoBanasa — 1 mr.

nmiama3oH: He meniie 0-10 Bt/m?, 0-200 Bt/m?;

JIOBXXKHMHA XBWIb: HE MeHIe 265-320 HM.

LudpoBuii BUMipIoBaJIbHUI KOMII’IOTEPHU KOMILJIEKC

nas isuku Tan 2— 15 wr

[ ppOBHMIf BUMIPIOBAJIBHUI KOMIT IOTEPHUH KOMIIIEKC MAa€ MOXKJIMBICTD OE3pOTOBOI Ta
ipotoBoi nepenaui ganux (y Tomy uucii USB) mo I1K, Mae MOXJIMBICTh BUBOAY JAHHUX HA
eKkpaH rmpucTporo Ta Ha expad [1K, Mae MOXXIMBICTB 30epiraTi pe3ysIbTaTH BUMIPIOBaHHS y
BHYTPIIIHIO 11aM’SITh;

MpUCTpiii 3a0e3nedye aBTOHOMHHUN PEXUM POOOTH (HassBHUH aKyMyJIsITOp, 10 3a0e3euye
150 rogue poOOTH IPHUCTPOIO);

HasiBHA (DyHKIIISl aBTOMAaTHYHOTO TECTYBAaHH JAaTYMKIB 1 iX KaniOpyBaHHS;

KOMILIECKC CYIPOBOIIKYETHCS IHCTPYKIIEIO 3 eKCILTyaTallii, MCTOAHIYHIMHI MaTepialaMu Ta
[MPOrpaMHUM 3a0€3TMeUCHHSIM;

HasBHUW HaOip APOTIB y KiJIBKOCTI, JOCTATHIHN JJIS T AKITIOYCHHS TAaTIYHKIB,;

METOIMYHI MaTepianm:




METOAMYHI MaTepiajy 3 IPOBEICHHS €KCIIEPHMEHTIB Ta JIab0paTOPHHUX POOIT HA HABYAIILHUX
BaHATTSX, a TAKOXK MPOEKTHOI TisUTFHOCTI 3100yBadiB OCBITH 3 BUKOPHUCTAHHSIM HU(PPOBOTO
00JIa THAHHS,

XapaKTePUCTUKN IPOTPaMHOTO 3abe3redeHHs NH(POBOTO BUMiPIOBATEHOTO KOMII IOTEPHOTO
KOMILJIEKCY:

MOXIIUBICTH 300pY JaHUX OJJHOYACHO 3 JICKUIBKOX JaTUYHKIB;
KiJbKa pEXXUMIB BioOpaXkeHHs NaHuX: rpadiku, Tabluii, TOLo;
EKCIIOPT AaHHX B PEAAKTOP TaOIHIb Ta 1HII IPOrpamu;
HasBHICTb Bepciii mporpamuoro 3adesnedenns s OC Windows;
nporpamHe 3a0e3ne4eHHs Mae iHTepeic yKpaiHCHKOI0 MOBOIO.
HasBHICTH JAaTYHKIB:

MaTYMK HAaIPyTH;

MaT4MK HU3BKOT HALIPYTH;

naT4uK cTpymy;

MaTYMK 30BHIMHBOI TEMIICPaTypH;

MaTYMK TEMIIEpaTypy HaBKOJIUIIHBOTO CEPEeOBHILA;

IATYHMK THCKY;

MiKpO(OHHHUH TATYHK;

TaTYMK OCBITIIEHOCTI;

maTyuk pyxy (Bigcrasi);

MaTYMK IPUCKOPSHHS;

rapaHTis: 12 micsiB

3.11. IMpucTpoi Ta 061agHAHHS 1JIsI TIOGYI0BH IPOTOBOI Mepexi

3.111

MepeskeBHii KoMyTaTop
Ethernet

Mepe:xeBuii komytatop Ethernet —2 mr

TuI - KomyTatop (He koHueHTparop) 1GbE, mo 3abe3neuye GyHKIIOHATIBHICTD HE HIKUE
ik L2;

KUTHKICTh ITOPTIB Ma€ BiAMMOBIaTH 3arayibHii KIIBKOCTI MOPTATUBHUX KOMITIOTEPIB 1 MaTh HE
MEHIIIe Hi’)K OJTWH JTIOJAaTKOBH BUTLHUH MOPT;

run noptis - L00BASE-TX/1000BASE-T auto-negotiating, auto MDI/MDIX, RJ-45
(BOyIOBaHI MOPTH, MOAYJIbHI KOHBEPTOPH HE JO3BOJISIFOTHCS); MATPUMKA CTaHIAPTIB i
MIPOTOKOJIIB!

1) IEEE 802.3u (L0O0BASE-TX);

2) IEEE 802.3ab (1000BASE-T);

NPOAYKTUBHICTB - HEOJIOKyr0Ua koMmyTauis (non-blocking switching);

CYyMICHHI 3 yciMa niepe10adueHIMH €0 crierudikamiero IpucTposiMu, 06J1aTHaHUMHA
inTepdeiricamu IEEE 802.3u a6o IEEE 802.3ab

3.12./lonomizkHe 00/ 1aTHAHHS




3.12.1

Ha6ip xnacHux
IHCTpYMEHTIB

Ha6ip k1acHux iHcTpymenTiB — 1 mT
OpienTOBHUI ckiax HabOpy HE MEHIIE :

5 eneMeHTIB: JIIHINKY 3 HaHeceHoro mkanoro Big 0 1o 100 cM, moBxuHOO 1 M Ta IiHOO
moxinku 0,5 cM; TpaHcTIopTHPY 31 mKkanoro Bix 0 mo 180 rpamgycis 3 miHOIO TOAITKH 1
rpajayc, npsiMokyTHoro 3 Kyramu 30 i 60 rpagycis Ta piBHOOeIpeHOro 3 Kyramu 45 rpajaycis
TPUKYTHHKIB 31 mKanamu Bij 0 no 40 cm i ninoto noainku 0,5 ¢M Ta HUPKYJIS JOBXKUHOIO HE
MmeHnre Hixk 500 MM. Yci eneMeHTH 3aKkpilieHi Ha IaHesi 3a JONoMOororo radkis. ['abapuThi
po3Mipu maHeni — He MeHIe Hix 550 x 970 MM To10




