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Y Ui nanui AnNS ekcnepyuMeHTiB MU 3anpoLlyeEMO BAC AO 3aXOMNSUBOI MOAOPOXi
BiAKPUTTIB Yepe3 YOTUPU LIKaBI TeMU: 3MIHG KNimaty, nonerieHa KOHCTPYKLis,
KOMMO3UTHI maTepianu Ta marHeTusm. KoxHa 3 umx Tem Bifirpae Baxnumsy posib y
Hayui Ta TexHiui i mae ocobnuBi 3B'93KM OAHA 3 OAHOKO, AKi MU pasom

AOCNiAXYBATUMEMO.

3MiHa Knimaty

3miHa knimaty - rnobanbHe sBULLE, sIKe CTOCYETbCA BCiX Hac. BoHo nokasye,
HACKINbKWU BAXSIMBO po3pobnaTu CTiMKi Ta ekonorivyHo 6esneyHi TexHonorii. I 1yTy
rpy BCTyNae noseriweHa KOHCTPYKUif. 3aBASKM  NONeriweHii  KOHCTPYKLil
TPAHCNOPTHI 3aCO6U Ta MALUMHWU MOXHaA byAayBaTU TaK, GbU BOHWU CMOXMUBANU MeHLIe
eHeprii i TAKMM UYMHOM, MeHle LWKoaAuNM poekinnro. Lle npuesoauTb Hac Ao
KOMMO3UTHUX MATepianis, SKi 4aCTO BUKOPUCTOBYHOTLCS B MOJIErLUeHiA KOHCTPYKLII.
LLi maTepianu He nuiwe nerki Ta MiUHi, @ U MOXYTb BUrOTOBNATUCS TaK, Wob b6yTu

6inbl eKONOTIYHUMMU, HiX TPAAULIMHI maTepianu.

MarHeTu3m Ha Nepwmii NOrnaa He Mae 6arato CnifibHOrO 3 HAWWM NPOEKTOM, OAHAK
LUe KNHYOoBA TeXHONOris, SKa BUKOPUCTOBYETbCS B  6aratboX  Cy4acHWUX
30CTOCYBAHHAX, BiA 3QMI3HWYHUX AOPIr HA MATHITHIM NiABICUI A0 eNeKTPUYHUX
ABUTYHIB, LLO BUKOPUCTOBYHOTLCA Y €KOJMOTIYHO YUNCTUX TPAHCMOPTHUX 3acobax. Lli
TeXHOMOr il AONOMArakoTb 3MEHIUUTU HALLY 3aN1eXHICTb Bifl BUKOMHUX NANUB | TAKUM

UMHOM CTBOPUTU YUCTE MAMUBYTHE ANS BCiX HAc.

Pasom Ui 4oTUPU Temmn NOKA3yHOTb, K HaYKa Ta TeXHiKa MOXyTb CRiBNpaLoBaTu, abu
3pO6UTU HAW CBIT KPALUMM i CTIMKIWUM. Y KOXHOMY pO3AiNi L€l Nanku BU 3HaiaeTte
3aXOMNJIUBI EKCMEPUMEHTU Ta 3aHATTH, SKi AOMOMOXYTb BAM 3PO3YMITU i BIiAYYTU

Hayky, Wwo CTOITb 30 LIUMU BAXIIUBUMU TEMAMU.
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LLlo Take npyupoAHUA NAPHUKOBUM eqeKT?

Hawa atmocgpepa cknaaaetbca 3 nogiTpa. TloBiTpa nepeBaxHo

cknapaeTbea 3 as3oTy (78%) Ta kucHro (21%), a Takox 3 iHWKUX rasis,

3MiHa Knimaty

TAKUX 9K O30H, METAH, BOAAHA Napa Ta BYl'J'IeKVICJ'II/lﬁ ras. KoxeH 3 umx

rasie € BAOXIMBUM AN XUTTS Ha HAWIiW nnaHeTi. bes KucHro, Hanpuknaa,

MU, NFOAU, He Mornu 6 amxatu.

MeTaH, BOASHA nNapa Ta BYFJIEKUCSIUM A3 TAKOX HA3UBAFOTbCS
MApHUKOBUMU ra3amu. BoHU nponyckaroTb COHSIYHI MpOMeHi 4epes
aTMoccpepy, ane BOAHOYAC MepelKoAXaroTb TOMy, Wob Tenno BiA
HaWoi nJfaHeTU MOrno 3HOBY BUMPOMIHFOBATUCS B Kocmoc. Lle
npu3BOAUTL A0 NOTenniHHa Ha 3emni, noAibHO Ao TOro, gk Le
BiAOYBAeTbCS B Tennuui B cany. BoHu BianoBiaaroTh 3a Te, WO Ha HALWil
nnaHeTi AOCTATHLO Tenso, abu POCSIUHU Ta XUBI OPraHi3sMU MOTnU

iCHYBaTW.

(3) Tennose BUNpOMiHFOBAHHS
6nokyeTbCs.

(1) B atmocpepi 3HaxoaATbCS
NApHWUKOBI rasu.

(2) CoHauHi NpomeHi NPOHUKALOTL B
aTmocepy.
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ExcnepumeHT 1: TTapHUKOBUM eeKT Y MOrypTOBilA
baHUi

3a AONOMOroHO HACTYMHOTO eKCMEepUMEHTY T MOXell Yy CBOEMY KIaCi

3MiHa Knimarty

BIATBOPUTU NAPHUKOBUM epekT. CknaHa 6aHKa - Lie Hawa atmocagepa,
KybuK nboay NpeAcCTaBNSE Hawi NboAoBUKU. Kpuluka possonse

306pasnTU NAPHUKOBI rasu.

Martepian: N N
* 2 yucrTi noryptosi 6aHku no 0,5 n
* KpuLuka, Wo niaxoamTb A0 MOrypTOBOI 6aHKU

* 2 OAHAKOBI 3a PO3MipOM KybUKU Nboay Joghurt Joghurt

IHcTpyKuin:

1. Bizbmu 0buasi Moryptosi 6aHKM Ta NOKNAAU B KOXHY 3 HUX MO

KybuKy nboay.
2. OpHy 6aHKy 3aKpUM KPULLIKOHO, iHLLY 3aNUL BIAKPUTOHO.

3. Tenep noctas 06uABi 6aHKM Ha COHLUe (HaliKpallie Ha NiABIKOHHS B

knaci). BAXJIMBO: He cTaBuTu besnocepenHbo Hap, obirpisadem!
4. Cnocrtepiran, ak obuaga Kybuku nboay TaHyTb.

5. Bumipaii uac, akuii noTpibeH KOXHOMY KybuKy, o6 NOBHICTHO

pO3TaHYTU. 3aPiKCyMn BUMipsHUIA Yac!
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ExkcnepumenT 1: TTapHUKOBUIA epeKT Y MOrypTOBilA baHLUi
3
Pesynbrar: 2
Woryprosa 6aHka Yac [xB. + cek.] 3
3 KPULLIKOHO
6e3 KpULLIKU

O6roeopu 3i CBOIM yuuTenem Te, WO TU CNOCTepiras.

SAKkuid KybUK NboAly pO3TaHYB WBUALLE?

Yu moxel TW HA3BATU NMPUUUHY LIbOTO?
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Sk nroavHa BNUBAE HA TemMnepaTypy Ha 3emni?

8K TU BXe 3HaewW, NAPHUKOBI ra3U B NOBITPi XUTTEBO BAXSIUBI ANS TOrO,

Wo6 yTpPUMYBATU Hawwy 3eMI+o AOCTATHLO TensoHo.

3MiHa Knimarty

OpHak Bxe 6arato Aecatunitb mu, nOAU, BUpobnsemo Bce binblie

MAPHUKOBUX Fa3iB, HAMPUKNGA, Yepe3 NOI3AKM Ha aBTOMObINAaX,
OonaneHHs B3UMKY, NiTaku, abo x gabpuku Ta enektpoctaHuii. OTxe, B
aTMocCepi 3'aBN9eTbCA BCe binblue NapHUKOBUX rasiB, i 3eMna KOXHOro
POKY HarpiBaeTbca Tpoxu binbwe. 2023 pik 6yB HaUTenNiWUM 3a BCHO

icTopiro BUMiproBaHb TemnepaTypu’l

Lle niaBuLieHHS TemnepaTypyu Ma€ HACMiAKU AN NroAeud, TBAPUH i
pocnuH Ha 3emni. YacTiwe BUHUKAE eKCTpemaribHa cneka, nocyxa,
nicoei noxexi, 6ypi, BUMUPaHHA BUAIB (TBAPUHU Ta POCNUHU He

aAanTOBAHI A0 Cl'leKVI), a TAKOX TAHeHHSA NbOAOBUKIB.

OTxe, Ayxe BaAXJIUBO, WO6 NFOAUHA Aymana Npo MarbyTHE Ta AOBKiNNS

i 3MeHLWYyBana BUKUAU Byrfiekmcsioro rasy!

! Klimastatusbericht Osterreich 2023,
https://ccca.ac.at/fileadmin/00 DokumenteHauptmenue/02 Klimawissen/Klimastatusbericht/KSB 2023/Klimastatusbericht OEs

terreich 2023.pdf, abgerufen am 29.04.2025



https://ccca.ac.at/fileadmin/00_DokumenteHauptmenue/02_Klimawissen/Klimastatusbericht/KSB_2023/Klimastatusbericht_OEsterreich_2023.pdf
https://ccca.ac.at/fileadmin/00_DokumenteHauptmenue/02_Klimawissen/Klimastatusbericht/KSB_2023/Klimastatusbericht_OEsterreich_2023.pdf
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ExkcnepumenT 2: TTapHUKOBUI ra3 — BYrneKUCnUiA ras

Y LUbOMY eKCMepUMeHTi MU FeHepyeMO BYFNeKUCNTUMU ras3 y MoBiTpi i
CMOCTepiraemo, Y1 Mac€ Lie BNAUB Ha Temnepatypy y CKNsHLUi 3 BOAOHO.

[ns uUbOro CKNSHKY 3 BOAOKO MOCTABUMMO MiA MepeBepHYTY CKISHY

3MiHa Knimarty

MUCKY, 9Ka NOBUHHA YOCObNFOBATU aTMOCKepy Halor 3emni.

Marepian:

* 2 BenUKi CKNaHi MUCKU (Hanpuknaa, canatHuui)

* 2 CKNAHKU, 3aNOBHEHI BOAOKO

* ManeHbKa EMHICTb (HanpuKnaa, NiACTaBKa ANS aMuUA)
* ouert

* MeKapCbKUU MOpPOLIOK

* TepmoMmeTp

IHcTpyKuUia:
1. Bumipan TemnepaTypy B 060X CKNAHKAX 3 BOAOKO i 3aNULIU Ti.
2. TlocTae cKknsHKU 3 BOAOHO MiA NepeBepHYTi CKNSHIi MUCKU Ha COHL.

3. Tloknaau niB YaMHOT NOXKU MEKAPCbKOrO MOPOLIKY B MANEHbKy
EMHICTb i HANUM 3BepXy TPOXU ouUTy. PO3NoYHeTbCca NiHOYTBOpEHHS,
YTBOPHOETHCA BYrniekUcnui ras. [lyxe WBUAKO NOCTAB LFO EMHICTb
niA OAHY 3 ABOX NepeBepHYTUX CKISHUX MUCOK MOPYY i3 CKISHKORO

3 BOAOHO!

4. Tlouekaht npubnusHo 15 xBUNWH | NOTIM BUMIpaM LWe pa3

TemMnepaTypy BOAU B 060X CKNSHKAX.
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ExkcnepumenT 2: TTapHUKOBUIM ra3 — ByrfekKUCnuM ras

Pesynbrar:

3MiHa Knimarty

CKknaHKa 3 BOAOHO Temnepatypa [°C]

be3 poaatkosoro
BYr1eKUCNoro rasy

3 AOAATKOBUM BYrNEeKnCcnmm
rasom

O6roeopu 3i CBOIM yuuTenem Te, WO TU CNOCTepiras.

Ska Boaa Harpinacs 6inbwe?

Ha ckinbku rpaaycis Lienbcia nigHanacs temnepatypa B 060X CKNSHKAX 3

BOAOKO?

Yomy, Ha TBOFO AYMKY, BUHUKNA LS Pi3HULIS?
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TTpupoaa sk 3pasok Ansa 6yAiBHULITBA MOCTIB

MocTu MoxHa 3HaMTU BCHOAU B NAHAWAPTI. BOHU moxyTb 6yTu 3pobneHi 3

AepeBsa, meTany, 6eToHy abo 3 Kinbkox martepianis.

AP

THoAmi MOCTU MOBUHHI BUTPUMYBATU NULIE Kiflbka MilWOXOAiB, ane € U
BeNMYe3Hi aBTOAOPOXHI MOCTU, AKi MarOTb BUTPUMYBATU Bary 6aratbox
asTomobinie. TTpu LbOMY CaM MiCT He MOBUHEH CTABATU 3GHAATO BAXKUM, ane

BiH Mae 6yTW NpasubHO, cTabinbHO NObyAOBAHUMA.

NMroanHa npu 6yaiBHUUTBI MOCTIB 3ano3nyMna Aeski pevi 3 npupoau. Tak,
MOCTU, HANpUKNAA, YCepeaAuHi MaroTb MOPOXHUCTY CTPYKTYpYy 3 Kamepamu,
noAibHo Ao 6ambyka, AKUM MOXe pOCTU AyxXe BUCOKUM, ane npu LibOMy
3aSIULWIAETLCA AyXKe THYYKUM i cTabinbHUM. A6O MOCTU, NOBYAOBAHI Y BUTNAAI

BiANA, 9K NIUCTA NANbMMU.

"

Ctosbyp 6ambyka 3 kamepamu JNuet nanbmu 3i ckNageHUM NUCTIM
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ExkcnepumeHT 3: PisHi mopeni mocTie

3a [ONOMOrOKO LbOTrO eKCMepuMeHTy BU MOoXeTe noKasaTu, LWo
KOHCTPYKLIiS MOCTY AyXe Baxnumea Ana ctabinbHocTi. BoaHouac, oaHak,

BAXJSIMBO NOOYAYBATU MICT AKOMOFa Neriumm.

Marepian:

« TTanip (Haikpale popmaty A4)

« 2 0AHaKOBI AepeB'aHi 6pycku (a0 2 CTOMNKU KHUT)
* Hesenuuki BaHTaxi (Hanpuknaa, LyKpoBi Kybuku)

« [osra niHivika

IHcTpyKUin:

1.  Po3smictu 2 paepes'aHi 6pycku (a60 CTONKU KHUT) Ha BiacTaHi 20 cm
OAWH BiA ofHOro. SKWo y Tebe Hemae aHi 6pyCKiB, AHi KHUT, MOXHQ

TAKOX PO3CYHYTU ABA WKiNbHI Naptv Ha 20 cm.

2. BipnTtBOpiTb TPU pi3Hi MOAENi MOCTIB, BUKOPUCTOBYHOUU Nanip.

1 '2 :.
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3. TToknaau BaHTaxi Ha NANEPOBUM MICT i 3aHOTYU, CKiNTbKU BiH MOXe

BUTPUMATU.
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ExkcnepumeHT 3: PisHi mogeni mocTis

Pesynbrar:

Mogenb mocTta BaHTax

Mict 1

MicT 2

MicT 3

O6roBopu 3 yuuTesiem CBOI CNOCTepeXeHHs.
AKUM MICT € HAUCTABINBbHIWUM? KU

MICT € HAUNEerwmum?
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ExkcnepumeHT 4: HarcTabinbHiwmm mict

3 eKkcnepumeHTy 1 TU BXe MaeW YsaBMeHHA, 9K MOXe BUINS4aTU
cTabinbHUM nNanepoBui MicT. HacTae 4Yac KOMaHAHoro 6yaisHUUTBA:
3BefiTb SKOMoOra JAoBwuik  MicT. TIpyu  UbOMY MOCTU MOBUHHI

BuTpumyBatu Bary no 0,25 kr (Hanpuknaa, ynakosky macna)

Marepian:
« Tlanip (6axaHo popmaty A4)

« Bara 0,25 kr (Hanpuknaa, 1 ynakoeka macna, pucy, ropixis Towo)

IHcTpyKuin:
1. O6'epHaliTecb y komaHAM No 3 ocobu.

2. TlobyaywiTe micT mix 2 cTONIAMU, SKUWN NMOBUHEH BUTPUMYBATU BAry
0,25 kr. CTonNu nNpu UbOMY MAFOTb CTOATU AKOMOra Aani OAUH BiA

ofHoro. KomaHaa, unii MicT HauaoBLWUIK, Nnepemoxel

3. Tlpasuna rpu:
« By moxeTe BUKOPUCTOBYBATU CTiNbKU apKyLLiB Nanepy, CKiflbku xoueTe.
«  Tlanip HE moxHa pizatn, cknetosat abo byab-ae 3aTUCKATU.

*  He moxHa 6yaysaTu onopy nia MOCTOM.
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ExkcnepumeHT 4: HarcTabinbHiwmi mict

Pesynbrar:
OnuUwWiTb pe3ynbTaT BAWOro MocTobyayBaHHs TyT!

Haw MicT cKnaaaeTbca 3 CKiNbKOX apKywWwiB:  __________

Haw micT mae A0BXUHY (B CM)?

Hamanrolite TyT, 9K BUFNSAGE BALW MICT:
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ExkcnepumenT 5: MicT NeoHapao

TTpubnusHo 500 pokie TOMy OAUH fAyXe BiAOMWUMU BUHAXIAHUK XOTiB
nobyAayBaTn MICT, aKUA NpauroBae 6u 6e3 3'eAHYBANbHUX eneMeHTiB, TaKUX
aK UBaxu abo reuMHTU. MicT maB 6yTu aKomora nerwmm, Wwob Moro moxHa byno
6patu 3 coboro B NOXOAM i, HANPUKNAA, WBUAKO NEpeTHYTU piuKy. Y ubomy

eKCnepumeHTi TU cTaHew JleoHapao Aa Binuil

Marepian:

*  LWoHaliMeHwWe 8 AepeB’'SHUX NANUYOK

IHcTpykuis:

1. TToknaau YoTUpU AepeB’SHi NANMUYKU, 9K NOKA3AHO HA ecKi3i, 0AHYy A0

OfHOI. 3BepHU YBAry Ha TOYHY NOCNiAOBHICTb!

: 2 o o
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2. Tenep cnpobyih NigHATU MICT 3a cepeAuHy. SKWO xouvew nobyaysatu

AOBLUMIA MICT, NOkNaau e 5 aepes’'aHUX Nanuyok (aK y kpoui 2).
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ExkcnepumenT 5: MicT NeoHapao

Pesynbrar:

Mogenb mocty TTponit | Bara | HasaHTaxeHHs
MicT 1
MicT 2
MicT 3

36yayiiTe HAMAOBLIUK MICT, AKUM TiNbKU 3mOXeTe, NpauUrorouU B
rpynax.
3anuwite y Ta6NMUI BULie NPONIT, BAry MOCTa Tad MAKCUMASibHe

HABAHTAXEHHA.

O6roeopu 3 yuuTenem cBOT CNOCTepexeHHs.

Yomy uel micT cTabinbHUM 6e3 CKNetoBAHHS YU FBUHTIB?
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ExkcnepumeHT 6: Opyruir 3akoH HbroTOHA
Y

Binbwe Hix 300 pokis ToMy O0AUH Ayxe BiAOMUIA BYeHUM Ha im'a Cep Icaak
HbrOoTOH 3pO6UB AUBOBUXHE BIAKPUTTA NMpO pyx 06 ekTiB. BiH cqpopmyntosas
APYrUiA 3aKOH HbFOTOHQ, 9KUIA CTBEPAXYE, IO MPUCKOPEHHA 06'€KTa 3aNeXUTb
BiAl CUNU, WO Ai€ HA HLOTO, Ta MOFO0 MACU. Y HACTYNMHOMY eKCnepuMeHTi TU
cTaHew Icaakom HbHOTOHOM i Ai3HaELICS, 9K B3AEMOMOB ' 93aHI NPUCKOpPeHHS,

maca Ta cunal

Marepian: m -C,C:.)?' Iy

*  IFpALIKOBA MALUIUHKA

*  BifIbHA piBHA NOBEpXHs B Knaci

T <
*  BUMIpPIOBANbHA pySieTKa - | - V @ @

 BArU
*  CeKyHAoMmip
*  KiflbKa ManUX BAHTAXIB, SKi NiAX0AATb ANS irPAWKOBOT MALUMHKM

*  apyr abo noapyra

TTiaroTtoska:

1. TTocTas MAWUHKY Ha BiflbHY MOBEPXHIO B KNACI Ta MO3HAY CTAPTOBY NiHiO

KNemnKoro CTpiukoro abo niHieto, NpoBeAeHORO ONiBLIEM.

2. Pasom BU3HauTe, CKiNbKU Yacy NOTpibHO byae BUMIPSTU CEKYHAOMIpPOM.

(NpnbnU3sHO 3 cekyHAaM).

3. Tenep nocTtaBTe TPAHCMOPTHUU 3acib6 Ha CTAPTOBY NiHIkO i 0bepexHo
WTOBXHITb WOro, MpU LbOMY MOTPi6HO 3anam’'aTatv, AKy Cuny Bu
npuknagaete. OOHOYACHO YBIMKHITb CEKYHAOMIp Ha 4ac, SKUU BU

BU3HAYUNU paHilue.
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Excnepument 6: [pyruii 3akoH HbroToHa

Pesynbrar:

Hackinbku aaneko NOKOTUBCS TPAHCMOPTHUM 3aci6?

Tenep noctynoso 36inblwynTe Bary i NosTopiTb cnpoby. TTpu Lbomy
wopasy 3anucymte B TabnuUi Bary TpaHCMOpTHOro 3acoby Ta
BUMIpPSHY BIACTAHb.

Bara tpaHcnoptHoro BiacTaHb
3acoby

MOPOXHilA
TPAHCNOPTHWUM 3acib

TTicna uboro o6rosopiTb pe3ynbTaT pasoMm i3 BALIUM BUYUTENEM.
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KomnosutHui martepian y TexHiui

KOMNO3UTHI  matepianu € BUPIWANBHUMU Y  CYYACHOMY
MAWUHObYAYBAHHI, Ae BOHU CNpUaroTb TOMY, LWO6 MAWUWHU Ta
KOMMEKTYBAsbHI 6ynm nerwumum, MiLHILLIUMU Ta
AOBroBivHiWMMU. Lli maTepianu noeaHyrOTb nNepeBarut pisHUX
marepianis, Wob6 cTBOpUTU OCOBNUBO XOpOLWi pileHHs. Yyaosum
NPUKNAAOM LbOrO € APMOBAHWUIA BYTfeLieBUM BOSTOKHOM nonimep
(CFK), aKulA € 9K nerkum, Tak i HaA3BUYAAHO MiLIHUM.

Hobpum NpUKNAaOM 3 NPUPOAU, SKUN iHXKeHepu BpaxyBaav npu
po3pobLi KOMMNO3UTHUX MmaTepianis, € CTPyKTypa mylwenb. BoHu
CKNaAaroThCa 3 KOMOBIHaUil  MiHepanbHUX Ta  OpraHivHUX
KOMMOHeHTIB, WO 3a6e3neYvyroTb BUCOKY MILHICTb NPU OAHOYACHO
HU3bKiK Basi. Lapy Mywni posTawoBaHi TaK, WO MOXYTb
BUTPUMYBATU eKCTPEMAnbHUMN TUCK, WO pobuTtb X iaeanbHUm
3pa3KOM ANS KOMMNO3UTHUX maTepianis y TexHILi.

Y ubomMy po3aini My AOCRIAXYEMO, 9K TaKi NPUPOAHI CTPYKTYpU
CNpUsHOTH po3pobui iHHOBALIIMHUX marepianis y

MALWUHObYAYBAHHI.
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HasaHTaxeHHs Ha aeTani Ta matepianu

YsaBU, WO TU CTBOPHOELW irpalIKOBY MALIMHKY. Tobi NOTpibHi matepianu, aki
6yAyTb OAHOYACHO NEerkumu M MilHUMMK, WO6 MOxHa 6yno rpatuca 6es

NOMOMOK. Taki maTepianu NOBUHHI BUTPUMYBATU Pi3Hi BUAU HAGBAHTAXKEHb:

CtucHeHHa (TUcK): Lie KONU TU WOCH 3AABNHOEL. YaBU, l T
O TU CTUCKAELW rybKy oboma pykamu.

PostarHeHHa (Tara): ue npoTUNexHe A0 CTUCHEHHS. ‘
Lle aKk po3TaryBaTi rymKy, TarHyuu ii 3a 06uABa KiHUi. L_Tuck |_Tara

3ruHaHHA (3ruH): Ue Te, WO BiABYBAETLCA, KONMU TU
3rMHAEW  NNACTUKOBY  JIOXKKY: BepXHd  4acTUHQ
PO3TATYETHCA, A HUXHSA CTUCKAETHCS.

3cysaHHa (3cyB): yaBM, WO pixew Nanip HOXULAMMU.
INe3a pyxaroTbcs HA3yCTpiy 0OAHe OAHOMY U pOo3pi3aroTb
martepian.

BEili 3cys
(Y

YacTo oAMH maTtepian He MOXe CaAMOCTIHO BUTPUMATU BCi Lii HABAHTAXEHHS.

Came TOMyY iCHYHOTb KOMMNO3UTHI maTepianu.

KomnosuTHi matepianu - ue cnpaexHi "cyneprepoi” cepen matepianis! BoHu
CTBOPHOHOTHCA LWINAXOM NOEAHAHHA ABOX abo 6inblie pisHUX pevyoBUH, LWO6
CTATU OAHOYACHO MILHIWLMMU U Nerwmmum. Yasu, WO MOXHA NOEAHATU
TBEPAICTb KAMEHIO 3 NerKiCTHo NNAcTUKY -y pesynbTaTi OTPUMAEMO marepian,
WO Mae Hakkpawi BnactueocTi obox! Taki maTepianu  WMPOKO
BUKOPUCTOBYHOTbCS B aBTOMObGINAX, niTakax | HABITb CNOPTUBHOMY
06NaAHaHHI, aaXe BOHU AOMOMAraroTb pobUTU KOHCTPYKUIT MiLHUMMK, ane

Nerkumu.
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ExkcnepumeHT 7: HaBaHTaxeHHs Ha maTepianu

Y UbOMY eKCNepUMeHTI TU 3MOoXell J1erko NobaunTu i 3po3ymiTu, aK

pi3Hi CUNKU BNNUBAKOTL HA MATepianu.

Marepianu:

*  Cmyra niHonnacty (npubnusHo 20 cm 3aBAOBXKU, 5 cm 3aBLUIMPLIKU Ta
30BBULLIKK)

*  YopHuii pnomactep

IHcTpyKuis:
1. Skwo y Tebe Hemae rOTOBOI CMYrU NiHONACTY, BUPIX T BiANOBIAHOMO

po3mipy.

5cm

/e
h(:

20 cm

2. Bu3Hau cepeaunHy NiHONNACTOBOI CMYTU Ta HAKPECIU HABKOMO Hel

NiHiIFO YOPHUM (PIOMACTEPOM.

(

3. Biamipati 2 cm niBopyd i NnpaBopyd BiA cepeHbOI MiHiT Ta Hakpecu

e No OAHIM NiHIT B UUX MicLaxX.

I
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Komnosutu matepianu
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ExkcnepumeHT 1: HaBaHTaxeHHs Ha maTtepianu

THcTpyKuia (NnpoaoBxeHHs):

4. 3actocy Ao NiHONNACTY pi3Hi cunu (TUCK, Tara, 3rWH Ta 3cyB), i

CnoCTepirau, Wo BiAbyBAETHCA 3 NMiHISMU pniomacTepa Ha

NiHONNACTI.
o—lp

Pesynbrar:

Hamanrolt TyT, 9K 3MIHFOETbCA NONOXEHHA NiHi romacTepa Ha

NIHONNACTI NPU 3aCTOCYBAHHI Pi3HUX CUN.
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ExkcnepumeHT 7: HaeaHTaxeHHs Ha maTepianu

PesynbTat (NpoaoBxeHHs):

O6roeopu 3i CBOEFO BUNTESIBKOKO GBO BUUTESIEM CBOT CMIOCTEpexXeHHs.
- 8K pyxanucs niHii gpiomacTtepa Ha niHonnacTi?

- 3HauaiTe npuknaau B knaci (abo cnopT3sani), Ae AiFOTb NOAI6HI

cmnu.
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ExkcnepumeHT 8: HalimiuHiwm wokonaa

3a AONOMOroHO LbOrO  eKCMepuUMeHTy TU  3MOXelW  CTBOPUTU
HaUTBepAilunIA WoKonaa Yy CBiTi (@60 NpUHAMMHI HANTBEpAIlUUM 3 TUX,
Wwo ™™ 3Haew) A we BiH nokaxe Tobi, 9K NpPaALFOFOTb KOMMO3UTHI

matepianu. OfHak, Ha Xxanb, Len WoKonaa iCTU He MOXHa...

Marepianu:

* 2 NNUTKU KyNiHapHOro Wokonaay
* 2 yNakosKku cnarerTi
*  Kactpyns

« TTnuTta (BorHuULe)

*  OnonoHukK

* 3 KAPTOHHI YNAKOBKU 3-MiA MOJIOKA, Kakao abo coky

IHcTpyKuis: H

1. Pospix KQpTOHHi YNaKOBKU HasnMisn.

2. Buknaau cnareti Ha AHO ABOX KOpPObBOK, a TpeThHo 3anUwW

NOPOXHBOHO.

: ; @

3. Postonu wokonaa y kacTpyni Ha nnuTi. Baxnueo nocTiiHo
MOMILLYBATU LIOKONAA | HEe BUKOPUCTOBYBATU BUCOKY TemMnepaTypy,

wob BiH He npuropis!




o)

%?.{ Komnosutu martepianu

L .

ExkcnepumeHT 8: HamimiuHiwumm wokonaa

THcTpyKuia (NnpoaoBxeHHs):

4. ObepexHO 301U po3TONSIEHUM LOKONAA Y KapTOHHI ynakosku. LLlokonaa
MOBUHEH MOBHICTHO MOKPUTU MAKAPOHU | BYTU Ha OAHAKOBOMY piBHi B
KOXHOMY KOHTeliHepi.

: : ®

4. BisbMu XmeHrO cnareTi Ta 3aCTOCYM A0 HUX pisHi cunu (aus.
ExkcnepumeHT 1 wopo komnosutie ,HasaHTaxeHHs Ha maTepianu”),
i cnocTepira Wo BiabyBaeTbca. Y pasi 3aCTOCYBAHHSA AKOI CUMU

JIaMaroTbCH MGKC(pOHVI?

a) Twuck, b) Tara, c) 3ruH, d) 3cys

5. Tlposeau Takuk camuii TeCT 3 YyCima BUAAGMM LWOKOSAAy Ta

CNOCTepirau, aKi HaBAHTAXeHHS BOHU BUTPUMYHOTb.
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ExkcnepumeHT 8: HavimiuHiwmm wokonaa
Pesynbrar:

3anoBHU TabNULKO, MO3HAYUBLUM, SKi MATEPIan BUTPUMYHOTb Pi3Hi

cunum (He NamaeTbea: v, NAMAETbCA: X).

Tuc Tara 3ruH 3cys

MakapoHu

Llokonap, 6e3
MaKapoHiB

LLlokonaa,

MAKapOHiB)

LLlokonaa i3
MAKApOHAMU B3A0BX
(3nam ynonepek
MAKAapOHiB)

i3 MakapoHamu
B340BX (311aM y340BX

LWokonag i3
MaKapoHamu
B3A0BX

i Bnonepek

O6rosopu 3i CBOEHO BUNTENbKOLO a6O BUMTESIEM CBOT CMOCTEpeXeHHs.
- 9ka "WwokonaaHa KOHCTPYKLia" BUSBUNACS HAUMILHIWORD? Yomy?
- 8Ky ponb BiAIrparoOTb MAKAPOHU Y WOKOMAAi?




o)

%?a‘.  Komnosutu martepianu

L

ExkcnepumeHT 9: TeHcerpiTi-cTin

Y UbOoMy eKcnepumeHTi TU Hasuuwca byayeaTu "nesityroumid" crin,
BUKOPUCTOBYHOUU PO3yMHE MOEAHAHHS CUI CTUCHEHHS Ta PO3TATYBAHHS

Yy KOHCTpYKLiIT.

Marepianu:

*  MiH. 8 pepeB’'aHUX NANUYOK

* 4 rymosi cTpiuku abo enactuuHUM WHyp (NpubnusHo 30 cm 3aBAOBXKKM)
*  Kneesu nictonet abo cynepknei

*  IHCTpymeHT Ansa csepAniHHS

IHcTpyKuis:

1. Bisbmu 8 gepes'aHUX NAUYOK | NPOCBEPASIN OTBOPU HA KOXKHOMY
KiHUi. [Bi 3 uMx nanuyok NoTpibHo BiapizaTh nig kyTom 35°

NpUBIU3HO Ha 7 TXHBOT AOBXUHW,

2. Cknew Tpu UiNi Nanuyku 3 oaHiero 0bpi3aHoOrO, K NMOKA3AHO Ha

MQnFOHKY.

3. TlepexoHatics, WO OTBOPU 3aNULLIAHOTLCS BiSfIbBHUMU Bif Knero Ta

CNpSIMOBGHI Bropy.

1 2 .




e

Komnosutu matepianu

4. Konu knewm BUCOXHe, HATATHU FYMOBI CTPiYKU MiX OTBOPAMM. 3aKpinu ix
KNeeM Y HUXHIN YaCTUHI KOHCTPYKLIT.

5. TloTim BCTAGHOBU BepXHHO YACTUHY KOHCTPYKLIT Ta CMOYATKY HATAMHU
LIieHTPanbHUM LWHYP - MOrO MOXHA OApPA3sy 3aiKCYBATU KITEEM.

6. Ha 3aBeplueHHs HATArHU LWe Tpyu 6OKOBI WHYPU Ta 3GKPINU X Yy BEpXHIA
YaCTUHI. BOHU MOBUHHI 6yTW OAHAKOBOT AOBXUHU. 3aUBI YACTUHU MOXHA
06pizaty HoXmuamu.

Tenep moxew cnpobyBaTu MOKMACTU Ha CTin pisHi BaHTaxi Ta
NOAUBUTUCS, CKiSTbKU BiH BUTPUMGE!

O6rosopu 3i CBOEHO BUMTENbKOLO abO BUUTEIeM CBOI CNOCTEpexXeHHs.

Yomy usa KOHCTPYKUia Taka cTabinbHa?
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TToniTt Ha HyNbOBIM BUCOTI 3aBASKU MArHETU3MY Ta Jerkum
matepianam!

YaBU, WO noi3a Moxe neTiTW, He 3nitatoum B noBiTpal Came ue pobnatb
noi3am, aKi BUKOPUCTOBYHOTbL MarHeTU3M Ans nesitauii. Lli ocobnuei noizau,
SKi HA3MBAFOTBCS MArHITONMAHAMU, 3ACTOCOBYHOTb MOTYXHi MArHiTH, WO
PO3MillieHi Mif BaroHaMu Ta B3AOBX peMoK, Wob nigHimatuca Haa Humu. Lle
CXOXxe Ha marito, ane ue Hayka! OCKiNlbKU BOHU He TpyTbCsl 06 pelku, BOHU
MOXYTb pyXaTucs Ayxe LWBUAKO i Mahxe 6e3wymHo.

Lli noizau Takox marotb 6yTuU Ayxe Nerkumm, Wob MakCUmanbHO epeKTUBHO
BUKOPUCTOBYBATU  MArHeTU3M. IHXeHepu 3acTOCOBYHOTb ANS  LbOro
cneuianbHi maTepianu, Taki 9K aNFOMIHIW | KOMMNO3UTHI MaTepianu, aKi MaroTb
Many Bary, ane € HAA3BUYAMHO MiuHUMMK. Lli matepianu ponomararoTb
MiHiMi3yBATU eHeproCnOXMUBAHHSA Ta MAKCUMI3YBATU LUBUAKICTb.

TToni6bHO po NTaxis, y SKUX KiCTKU AyXe nerki, ane sogHoyac ctabinbHi, Wwob
AO03BOSIATU IM €EKTUBHO NITATU, MArHITONIGHU BUKOPUCTOBYHOTb ferki, ane
MILHI KOHCTPYKLIi, Wo6 weuAKO Ta 6e3neyHO MepeBO3UTU MaAcaxumpis 3
OAHOrO Micus B iHWe, MalXe TaK, Hibu BOHU KOB3AFOTb MOBITPSM.

nTaxis

Ha HacTynHUX cTOpiHKaX TW 3HaMAeLW KiflbKa 3aXOMNSUBUX eKCMNepUMeHTIB, aKi
AOMOMOXYTb TObI Kpalue 3pO3yMiTU MArHeTUsMm i Ai3HaTUCA, WO LWe MOXHA
3pobuTK 3a KOro AONOMOTOHO, OKpiM TOrO, WO6 3MyLLYBATU MOI3AM NiTATU.
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Exkcnepument 10: TTpocTuid komnac

[lo nossu HaBIrALIMHUX CUCTeM Yy TenegoHax, aBTomobinax Towo, noau
Opi€HTYBANIUCA 3G AOMOMOrOr0 NPOCTUX 3acobis. HauuacTiwe Le 6ynu kaptu
- TYPUCTUYHI, AOPOXHI YU MOpCbKi. Baxnmeo 6yno 3aexau 3HaTU, y aKkomy
HaNpsSMKy TW pyxaeLcs. [1na uboro 4acTo BUKOpUCTOBYBANU Komnac. Komnac
- Lle HeBesnMKa CTPISIKa, IKa MOXe BiNbHO 06epTaTUCA Ta 3aBXAU BKA3yeE Ha
MiBHIY, OCKINIbKM pearye Ha marHiTHe nose 3emni. 3pobimo npocTuii komnac

snacHopyul!

Marepianu:

+ Tonka

* Hesenuka emHicTb 3 BOAOHO

* TlucTtok pepea (Hanpuknaa, kneHa abo 6epesn)

e MarHiT

IHcTpyKuis:

1.  Bisbmu HeBenuKy MUCKy.

2. 3Hanau y capy abo napky NUCTOK Aepesa. BiH He nosuHeH 6yTu

3GHAATO BESIUKUM, ane Mae byTu AOCTATHIM, Wob NOKNAcTU Ha HbOro

FOKY.

3. HanoeHu mucky Boaoro Ta obepexHO NOKMNAAU Ha il NOBEpXHHO NIUCTOK,

Wwob BiH nnasas.

4. Bi3bmu ronky ta marHit. ObepexHo nposeay marHitom no ronui 5-8

pasie B OAHOMY HAMPSMKY.

5. [Hyxe aKypaTHO MOKNIGAU FONKY HA JINCTOK Y3A0BX MUOro cTebna.
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Exkcnepument 10: TTpocTuid komnac

PesyanaT:

Onuwm, Wo T¥ cnocTepiraeL.

2. Bi3sbmu marHiT i noknaam Moro nopyu i3 MUCKOHO 3 0OAHOTO 6OKy.
LLlo Tn cnocTepiraew?

3. Bi3bMu MarHiT i pyxait Moro no kony Hagkosio mucku. Lo

BiAbyBaAETbCA 3apa3?




o)

<4

D

MarHeTusm

ExkcnepumeHT 11: Lipax-marHit

3apa3z mu cnpobyeMo NepeTBOpUTU 3BUHYAUHUM LIBAX HA MArHIT. 8K yxe

6yno onucaHo B ekcnepumeHTi 1 ,TTpocTuii komnac", moxHa 3pobuTn

MArHiTOM HaBiTb WMATOK 3ani3a. [lasan BisbMeMo LBSX i 3pobUMO 1oro

MarHiTom!

Marepianu:

Kinbka kaHUenapcbkux ckpinok abo

MarieHbKUX LUBAXIB

o Ss3de
Benukum ugsax

*  MarHit &
¢ /
IHcTpyKuis:
1. Tlposeau uaxom no ckpinkax. T NOMITUL, WO HIYOTrO He
BiAbYyBaETbCA. Ane MU Le 3miHUMmO!
2.  Bisbmu uBax B 0AHY PYKy, @ MarHiT - B iHWY. TTpoBean marHiTom
y3posx ugaxa (npubnusHo 10 pasis)
B OAHOMY HAMPSMKY.
Baxnueo: Konu TU NpoBOAULI MAFHITOM Brepea, BiH Mae
TOpKATUCA LUBAXA. A KONMU MOBepTAEW HA3aA - TPUMAA UOro Ha
HeBesMKIl BiACTaHI.
3. TTiaHecw uBax Ao ckpinok 3Hosy. LLlo BinbysaeTbcs 3apas?




MarHeTusm

ExkcnepumeHT 11: Lipax-marHit

Pesynbrar:
Onuwm, Wo TU CNOCTepiraew 3i CKpinNnKamm nicng Toro, 9k 3pobus LBax
MArHITHUM:!

O6roBopu 3i CBOEFO BUNTENbKOHO abO BUMTENEeM CBOI CMOCTEpexXeHHs.

- Yomy cKpinkm He pyxanucs, KON cnoyvaTtky TM NigHic A0 HUX

3BUYAUHUU LBAX?

- Yomy cKpinku novanu pearysBaTu, KONU LBAX CTAB MArHITHUM?
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ExkcnepumeHT 12: TTpocTuii enekTpomarHit

CboropHi Mu cTBOpUMO ernekTpomarHiT! Hasiwo BiH noTpibeH? B
NPOMUCIIOBOCTI AOTO BUKOPUCTOBYHOTb, HAMPUKNGAA, ANA NiAMAOMy cTani
abo 3anisa 6e3 rakis. Takox BiH AOMOMArae coOpTyBATU CMITTH,
BiJOKPEMIIFOFOUM  MeTan Bif, HEeMArHiTHUX Mmartepianis, TAKUX SK
nnactuk. Baxnueo, Wo enekTpomarHiT MOXHA BMUKATU U BUMMUKATH,

iHaKLWe 3aNi30 HeMOoXNnBO 6yno 6 BiA HbOro BiA'€eAHATU.

Marepianu:
+ Leax abo wypyn (He HaATO ManeHbKUI)

«  TIpubnusHo 40 cm i30n1bOBAHOrO APOTY (MOXHQ B3ATU AOBLUUMA i
BiApi3aTK 3auiBe ©)

« barapetika abo akymynaTop (iaeanbHo - 6atapeiika 9V)

*  KaHuensapcbki cKpinku abo maneHbKi LBaxm

IHcTpyKuis:

1.  Bisbmu wypyn abo UBAX i HAMOTAM Ha HbOFO ApIT, 3anuwaroum no 10 cm
BiNIbHOrO APOTY 3 060X KiHUiB.

—~

2. BuKOHaM 4oTUPU eKcnepumeHTU, OMUCAHI Ha HaCTYMHUX

CTOpiHKaX.
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ExcnepumenT 12: TTpocTuii enektpomarHir

Excnepumenr 1:
Tpumawi rBUHT Hap, ckpinkamu. Lo BinbyeaeTbca?

ExcnepumeHr 2:
TTin'eaHan 6aTtaperiky Ao 060X KiHLIB ApOTY ¥ NOBTOPU

ekcnepumeHT. LLlo BinbysaeTbcs 3apas?

ExcnepumeHT 3:
Bin'enHalt 6aTapeiiky. Lo Tw cnocTepiraew?
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ExkcnepumeHT 12: TTpocTuit enekTpomarHit

ExcnepumeHT 4:

SAKWO TU 3pobUB KOMNAC Y NepLIOMY eKCMepuMeHTi, MOAUBUCS, WO
CTaHeTbCA, KON TU NiAHecel CBilA eNeKTPOMArHiT A0 Komnaca Ta

3'eAHaew 6ataperiky. OnuLwWwK CBOT cNoCTepexeHHs.

O6roBopu 3i CBOEHO BUNTENbKOHO b0 BUMTENEeM CBOI CMOCTEpeXeHHs.

- YoMy rBUHT CTAE MATHITHUM?

- Yomy komnac nosepTaeTbCa A0 eNeKTPOMArHiTy?
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FH |JOANNEUM

University of Applied Sciences

IHctuTyT aBTOMObGinbHOT TexHikm FH JOANNEUM € uactuHoro
[enapTameHTy TeXHIYHUX HayK i AOTPUMYETLCS NPUHLIUNY:

"OuHamika nounHaeTbcas B ronosi'. [HocniagHuubka Ta po3pobHULIbKA
AIANbHICTb IHCTUTYTY 6a3yETbCA HA TPUKOMMOHEHTHOMY MiAXOAI: GHANITUYHI
Ta TexHiYHi  pO3paxXyHKU, YUCIIOBE  MOAESHOBAHHSA,  BUMIPHOBAHHS,
eKkcnepumeHTU Ta BunpobyeaHHs. OCHOBHUM (POKyC AocniaxeHb - UinicHa
KOHLenLis TpaHCNOpTHOrO 3acoby.

THcTUTYT  OCBITHIX  pocnifXeHb  Ta  NeAaroriyHoi  OcsBiTM €
MIXOUCUMNNIHAPHOKO TG TPAHCAUCLMNNIHAPHOKO HAYKOBOHO YCTAGHOBOKO B
ranysi neaarorikm npu YHisepcuteti [paua. BiH cknapaeTbca 3 WwecTtu
HaykoBux BiaAinis Ta [locniaHUUBKOrO LeHTpy iHKNro3muBHOI ocsitu (FZIB).
[ocniaxeHHs 30cepedXeHi Ha MUTAHHAX MPOMECIMHOro niaxody Ao
Pi3HOMGHITHOCTI Ta reTepOreHHOCTi B YMOBAX CYYACHUX COLIIANbHUX BUKNUKIB,
NeaaroriyHMX BUMOr, @ TaKOX Ha pO3BUTKY LUKOSIX Ta HABYASIBHOTO npouecy
B IHCTUTYLLIMHUX KOHTEKCTaX.

BI7Z\GE

KomnaHia HAGE Sondermaschinenbau GmbH - wue cneuianict y copepi
GBTOMATU3ALIT, O 30CepeaxyeTbca Ha BUPObHULTBI 06pobHUX BepcTaTie Ans
QNIFOMIHIEBUX | CTANEBUX NPOPINiB, MALIWH ANS 3BAPFOBAHHS MEeTOAOM TepTa Ta
3D-apyKyBanbHUX cuctem. 3acHosaHa y 1982 poui, komnaHis nepetsopunacs
Ha YycnilHe MiXHapoAaHe MIANPUEMCTBO, WO MpAUKOE Yy Ppi3sHUX ranyssax:
aBTOMObGINbHA MPOMUCIOBICTb, 3aNMi3HUYHA iHAYCTpis, 6yAiBHULTBO, @ TAKOX
asialis Ta KOCMOHABTUKA.

HINTSTEINER

CARBON
SOLUTIONS

KomnaHia carbon-solutions Hintsteiner GmbH Bxoautb A0 cknaay
Hintsteiner Group - MiXHapoAHO! CiIMENHOT KOMMAHIT 3 FONTOBHUM O(PiCOM
y micti Kinabepr, LWtupia. Bia yacy 3acHysaHHs y 1981 poui komnaHis
cneuianisyetbcs Ha po3pobui Ta BUPOBGHULTBI BUCOKOAKICHUX Nerkux
KOHCTPYKLIM 3 KOMMO3UTHUX maTtepianis ANS pi3HUX ranysei, 3okpema
aQBTOMOGINbHOT NPOMUCIIOBOCTI, aBiaLil, KOCMOHABTUKU Ta (PAPMALIEBTUKM.
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