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BcTyn

Posp’a3yBanusa ondiMmiagHux 3amadv i3 GisuKu qyske KOPUCHE s
PO3BUTKY MUCJEHHS, He3BasKalOUM Ha Te, KUM CTaHe B MalOyTHLOMY
moJiona Jsonuua. Ileit mocBixm OesmocepeaHBO abo omocepeqKOBAHO
000B’AI3K0OBO CTaHe B IIPUTO[i, JO3BOJUTH YCIiIITHO KOHKYPYyBaTH, re-
HepyBaTH HOBI ifel #f 3HAXOAUTHU HECHOAiBaHi PO3B’I3aHHA KUTTEBUX
mpobsiem. Pizuka — HaUOINBII MaTeMaTH30BaHA IIPUPOAHUYA HAYKA,
AKa He TiIbKM BMUBYAE I IOSCHIOE OCHOBHI acieKTu CBiTOOymOBU: Bin
eJIeMeHTapHUX YaCTUHOK, 3 AKUX CKJIATAETHCA BCe, 30KpeMa MU 3 BaMU,
IO TIJIAHET, 3ip, TAJIaKTUK, ychoro BeecBiTy. @iduKa TaKOMK € TOJIOBHOIO
PYIIiAHOIO CHUJIOIO JIIOJICTBA, OCHOBOI CYYaCHUX TEXHOJIOTi# i mpo-
nBiTanHA muBinisaii. JIiTaku, aBTOMO0ii, 3aTi3HUYHUNE TPAHCIIOPT,
MOOiTbHI TeseoHM, MIAHIIETH, KOMI IOTEPU, TeJIeBi30pH, XOJOAUIE-
HUKHU, MiKcepu i KoMOaliHM, HaBiTh OCBiT/IEHHS I OIaJIeHHA — yce Iie
npaiioe 3aBaaxku ¢isuni. Bona BuuTh po3yMmiTu I BUKOPUCTOBYBaTU
HaBKOJIUIITHIN CBIT i poOUTH Ile TOUHIIlIe ¥ TepeKOHIUBiIIe, HijK Oy ab-
m1o. PismMKa € MOTYKHOIO Mari€lo JIOACTBA 38 CBOIMU MOYKJIUBOCTAMU
M IMIBUAKICTIO ITepeTBOpeHb. PiBHOMAHITTA HABKOJUIIHIX ABUMI, 1XHIi
YUCJIeHHI He3BUUYHI aCIeKTU HAIOBHIOIOTH 11 apceHaJl IMUPOKUM CIIEK-
TPOM 3aJa4 PisdHOI CKJIAAHOCTI I Ha pisHi cMaKu. 3 TBOPUICTIO HAcaMm-
mepe OB’ sA3aHi omimMmiagHi 3agadi, aki MoTpedyoOTH i YiTKOTO JIOTiU-
HOTO MUCJIEHHSA, 3aCHOBAHOT0 Ha 300y TTA 3HAHHAX, 1 TapagoKcaabHOI
3noraakmy abo HaBiTh HeBeIWKOro Bimkpurta. Ilig yac poss’asyBaHHA
ONHUX 3aJla4 JOBOAUTHCA IMPOBOAUTHU CKJIAAHI, a iHKOJMW ¥ TPOMi3aKi
TIePEeTBOPEHHS 1 PO3PAXYHKU, JEMOHCTPYIOUU HATIOJIETIUBIiCTh Ta BIUCO-
KU piBeHb MaTeMaTHUUHOI KyJabTypu. Po3B’aA30K iHIMNMX 3anad (a inoxi
M TUX caMUX) MOKe BMIiCTUTHUCS y ABA-TPU peueHHdA. AJe Ii peueHHdA
6araTo J4oro Bapri!

3azBuuait onmiMmmianui 3amaui 1mikaBi 3a smicTom. BoHu AUBYIOTH,
iHKOJIM HaBiTH IIOKYIOTH i cymepedaTh 370pOBOMY TJuy3ny. Bysae,
IO CIIOYATKY He 3P03yMijo, 3 aKOoro 00Ky mo Hux mimititu. Ile cxoxe
Ha MPOJOBIKEHHS JKUTTA TUX 3arajloK, AKi MU TaK MOJTIO0IAIN B TUTHUH-
CTBi, i, MabyTh, Ha ITOUYATOK TUX, AKi BcecBiT cTaBUTH mepes JI0ACTBOM,
a "KUTTS — mepe] KOMKHOIO JOPOCJIOI0 OCOOMCTICTIO. ¥ MiHHSA 3HAXOAUTH
BiATIOBizi Ha cKJamHI 3amMTAHHA € TUM, IO POOUTH JIOAUHY I[IHHOIO
JIISI CYCIIiIBCTBA H CAYKUTH 3allOPyKoIo ii yemixy. 3BicHO, KUTTS Ha-
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baraTo cKJIQAHiIIIe Bif oJimMmiagHuMX 3aBaaHb, ajie noOpe pO3BUHEHE
MUCJIEHHS JOIIOMAarae He MOMUJIUTHUCS Ha HOT0 IMIIAXaX.

I’ aTHAAUATE POKIB IIOCIIIL aBTOP IILOIO IIOCIOHMKA CKJIALAB 3aB-
IaHHA aApyroro erany Beceykpaincbkoi onimmianu 3 disuku y [IHinpore-
TPOBCBHKill obsacTti guasa 8—11 kiaaciB, a B 1999 ta 2004 poxax — i gua
7 KjaciB.

PaiionHi omiMmmmiagu — mepiie cepiiodHe 3MaraHHs, y AKOMY Oepe
y4yacTh BeJnKa KiJbKiCTh HMIKOJAPiIB. ¥ IIKOJI II TaK yci 3HaOTH (abo
BBaKalOTh, IO 3HAIOTH), XTO 3 AKOTO IIpeAMeTa CUJIbHIIIUi. AJe 10-
3MaraTucs 3 IPeACTaBHUKOM iHIIIOI KON, SKOT0 HaBUYaJId HedHaomi
BUMTEJI B iHINNX KJacax, 3aB:KA1 BiAIOBigaJIbHO I IIiKaBo.

Crinm BigsHaumTH 0COOJIMBICTH IPOBEAEHHS APYTroro eTamy OJIiM-
miagu B micti uinpomerpoBcbky. Ilicasa mepimoro eramy B IITKOJIAX,
riMmHasigx Ta Jilesax IPoOBOAATL AOJATKOBIL oJiMImiagm B paiioHax Mmic-
Ta, IEePEeMOIKI[iB IKMX 3alPOIITYIOTh Ha APYTUH eTal OJIiMITiagu B IIPU-
MiteHHi ofHiel 3 BeTuKuX MIKia [JHinponeTpoBehKa.

3a paxyHOK JOJATKOBOTO Typy I cIeriaji3oBaHMX HaBUAJIbHUX
3aKJIa[iB PiBeHb yYacHUKIB Apyroro eramy ojimnoiagu B uinmpore-
TPOBCHLKY B CEPEIHBOMY BUIIUI Bii 3arajbHO0OJacHOT0. BpaxoByoun
e, a TaKOXK y 3B A8KY 3 THUM, II[0 IaKeTH 3 YMOBAMU 3aBHaHb [IJIs
patioHiB obOJacTi BimmpaBiAOTh 3a3dalieriflb, TEKCTHU 3aJad, Hall AKU-
MU OJHOUYACHO IPAIoOTh ¥ I[HITpOImeTpoBChKY ¥ 110o3a Moro Meskamu,
YACTKOBO Bif[pisHAIOTHCSA. Yce Iie 3HANIILIO0 BifoOpaskeHHS B 30ipHUKY.
CrmouaTKy HaBeJIeHi Ti TeKcTHu, AKi IIPOHOHYyBaJM B paiioHax o0OjacTi
(mosHauka — OykKBa «P»), mortim Ti, Hag axumMy npaiioBaau B [Juinpo-
eTPOBCHKY (mo3Hauka — OykBa «[I[»). Tak, HanpukJiazm, HOMep 3agaui
2 (9, 2001P) osuauae, 1o 1g 3amada Oyja APYro B 3aBAAHHAX IJIS
9 kaacy y 2001 poi B paiionax obaacti. Homep 5 (11, 2004 1) mo3Hauae
m’ATy 3agauy B saBganaax aiaa 11 kaacy y 2004 pori B Juinpomerpos-
CbKy. 3a7aui HaBeleHi B XPOHOJOTIYHOMY IOPAAKY 3a KJIaCAMM; CIIO-
YaTKy BCi yMOBH, a IIOTiM po3B’A3KHK. 3a HOMEPOM 3aJavi Ha BIAKPUTii
HaBMaHHS CTOPIHIII JIETKO 30pi€HTYBATHUCHA, Y AKOMY HAIPSAMKY CJIif
HIyKaTu noTpibHmil Kiac, pik Ta Bapiant. Heaki sagaui, 3anponoHoBa-
Hi B pationax i JlHinmpomeTpoBCchbKY, cuiBmagaoTb. [{asa 3pyunocTi ixHi
YMOBH Ta BifIOBiZli HaBeJeHO ABiUi, 3a BUHATKOM THUX BUIIAIKiB, KOJIU
BIATIOBiZi CYyIPOBOMKYIOTHCA 3HAUHNMMU 34 00csaAroM pos3s’a3kamu. Toxi
OIUH i3 BapiaHTiB MiCTHUTL PO3B’ 30K, a APYIUi — MOCUJIAHHSA HA HHOTO.

3aganaa 2008 p., a rakoxk 2011-2013 pp. He MalOTh ITO3HAUEHDb
«P» abo «II». Ile osHauae, 110 i y paiioHax, i B JJHiODponmeTpoBCHKY
OyB equHNI KOMILIEKT 3aBiaHb. 2008 poky, HamepemoaHi oximmoiagu,
kadenpa reoperuynoi disuku [JHY, 3aBigyBauem aKoi Ha TO# yac OyB
aBTOD, cBATKYBaJa cBoe 80-piuusa. [edinuT yacy He JO3BOJUB CKJIACTHU
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nBa AkicHi Bapiantu. 3 2011 p. 3MiHMINCA YMOBU IIPOBENEHHS OJIiM-
miagu, 30KpemMa (popMa mepefaBaHHs 3aBAaHb Ha MiciA. Temep e AUCK
3 apxiBOM, KJIOU A0 SKOTO IIOBiJOMJISIOTH €JIeKTPOHHOIO IIOIITOI0 abo
TeJeOHOM HAIlepeIOoaHI odiMoiany.

1106 npucTocyBaTu ONHAKOBI 3aBJaHHA OO0 PiBHOTO PiBHS yYacCHU-
KiB, Mali’Ke KOJKHA 3a/jaua B OCTAHHI POKY MiCTUTH JeKiJbKa 3alIUTaHb,
Bil mIpocTUX M0 MOBOJII CKJAZHWX. PaioOHHMMM oJiMmiazaMu Bce He
3aKiHUy€TBCSH, i IJIs TOTO, 100 YIIeBHEHO IIepeMaraT Ha IIboMy piBHi,
cain puBuTuca Buife. Came TomMy B 30ipHUKY HaBeIeHi YMOBHU I’ ATH 00-
JacHuX oiimmian nasa 8-x KiaciB. [x MOKHA MOPEKOMEHAYBATH YUHAM
ycix KJjiaciB IJis IepeBipKU I PO3BUTKY He CTiJIbKM 3HAHb, CKiJIBKU
OpUTiHAJIBHOCTI MUCJIEHHA Ta TBopuoro nigxoxay. I1i 3aBranua mosuayve-
Hi 6ykBOI10 «O» («00JIacHi») i HAYTH MOCITiJIb ITicId 3aBAaHb AJIA 8 KiIacy
apyroro eramy oJjimmiagu. Tak, Homep 3agaui 5 (8, 20070) osunauae,
10 3a7adva mIig HomepoM 5 Oyia sampomnoHoBaHa 8-m kjaacam y 2007 p.
Ha TpeThOMY eTari osiMmniazu B JHinponeTpoBehKii obtacTi.

st 3pyYHOCTi OBOJIOAIHHSA BaKJIUBUMU METOIaMU PO3B’ A3yBaHHSA
onimmiaguux 3amau y Tabauyi 1 (nuB. [Jodamokx) HaBeJeHa BiqmoBin-
HicTh HOMEpPiB 3ajau AeAKHM i3 1mux mMeroniB. Tum He MeHIT 6GaraTo
BaXKJIMBOI'O I I[IKABOT'0O 3aJIMIINNJIOCA II03a Meskamu Iriel Tabauiii. Ha-
MIPUKJIAL, METOJ CYIEPIIO3UILil B JIEKTPUYHUX CXeMaX, AKUM [IOACHEHO
B po3B’a3Ky 3azaui 5 (10, 2011), ra ix.

Y Tabruuyi 2 HaBeeHA TeMaTUYHA BiIIIOBiAHICTE HOMEPiB 3a1au, 110
POOUTH BPYYHUM BUKOPHUCTAHHS IIOCIOHMKA MJIS IIiATOTOBKU IO OJIiM-
miagu B HAaIIpsAMKY OKpPeMo 0o0paHOi TeMH U 3abeslleuye He3aIe:KHiCTh
Big MUHYJIMX Ta MaiiOyTHiX 3MiH HaBuaJabHHUX IIporpam. Hapemiri, Ti,
XTO X0Ue TPEeHYBaTHUCs B yMOBaX, MAKCUMAaJbHO HAOJIMIKEHUX [0 Peasb-
HUX, (PIKCYIOTh Uac i po3B’A3yI0OTh 3aPOIMOHOBAHI KOMILJIIEKTH 3aBAAHb,
HaJ AKUMM KOJIMCh JJaMaJiu IoJIOBU iXHi momepemHuiku B I[Himporme-
TPOBCHKIil o0sacTi.

He BukJIOUeHa MOKJIMUBICTH OKPEMHX HETOUYHOCTEH, IO HigK He
oB’A3aHO 3 PO0OTOI0 *Kypi mix uac oximmiag. HesBaskarouu Ha Te, IO
aBTOP € YKJaJaueM yCixX 3alIpOIIOHOBAHUX 3aBAaHb i BCi 11i poku OyB 3a-
CTYITHMIKOM Ta I'0JIOBOIO JKypi 001acHOI osriMIriaau 3 pisuKu, OiIBITiCTD
IaepoBUX OPUTiHAJIB i3 po3B’A3KaMM Ta HABITH qeAKi (aiiam 3 ymoBa-
mu Oyau BrpaueHi. Ilig uac miAroToBKY BUAAHHSA 3 MOIIYKaMX JOIIOMIT
IUPEKTOp JIiteio indopMaIliiHUX TeXHOJIOTiH, JOIeHT Kadeapu Teope-
TuuHoi ¢isuku C. B. I'purop’es, 3a 1110 aBTOp itoMy AysKe BAsguHmii. Or-
JKe, TOBeJIOCS 3aHOBO IIIBUIKO PO3B’sI3yBaTy Maii’Ke IIOJIOBUHY 3amad.

Ho meakmWx 3amayv MOJAaHO TiAbKM BigmoBixi, mo iHImIMX, OKpim Bix-
MOBiflell,— HaATAKU Ha HAIPSIMOK IIOIIYKY, a € 3aJadvi, II0 CyIIPOBO-
IUKYIOTHCS PO3B’A3KaMU 3 JOKJIATHUMU IIOSICHeHHAMU I KOMEHTaPSIMU.
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Vei i popmu maroTh cBOI mepeBaru, i ix cuiBicHyBaHHS HiJ ogHi€0 00-
KJIAAUHKOIO PO3IIUPIOE ayAUTOPii0 I poOUTH BUKOPUCTAHHS MOCiOHUKA
Oinpin epeKTUBHUM. Y PO3B’A3KaX BUKOPHUCTAHI cCTaHIapTHI iHTYyiTHB-
HO 3pO3yMiJi Mo3HAUeHHS.

Xouy BUCJOBUTHU IOASKY 6araTboM JIIOASM, CIIiBIPAIlSd 3 AKUMHU J0-
momaraJia MeHi B poOoTi, TMM, XTO 3aIlIlPOIIOHYBAaB iflel OKpeMux 3amadu:
M. II. Oeprauosy (3 (11, 2000P, 1)), C. ®. JIarymuny (5 (11, 2000P, 1)),
B. B. ITactyxoBy (4 (11, 20001)), a TakoX ycim umeHaM Kypi APyroro
1 TpeThOoro eTaimiB ogimMmiangy, siki 06’€KTUBHOIO 1 JOOPO3UUINBOIO IIe-
PeBipKoOI0 miATpUMYBaJaMu Bipy AiTe# y BJIACHI CHJIM HABiTHh TOMi, KOJIU
3aIIPOMIOHOBAHI 3a/aui BUABJIANUCA HAATO CKJIagHUMU. [[AKYyI0 3a 00-
TOBOPEHHSA, KPUTUKY 1 ITOpPaIu.

Ocob6auBa BasguHicTh CBiTiani MukosaiBai OpisHCbKill, yunTeaesi
disukm rimuaszii Ne 12 m. JuinpomeTpoBchka. BoHa He TijibKHM 1mpo-
moHyBaJa inmel 3agau (quB., HapUKJIaL, 3 (8, 201010), 5 (10, 201011),
1(11, 2013), 2 (11, 2013)), aye i1 OyJa MepPIIUM YUTAYEM Ta KPUTUKOM
aBTOPCHKOIO JOPOOKY. I mizTprMka Hagmxaja Ha pobOTY, 3ayBasKeH-
HA YTPUMYBAaJIU B MeXKaxX YMHHUX IPOTPAMHUX BUMOT, a IOPagu CTPHU-
MyBaJu PiBeHb CKJIAAHOCTi. AKe 3aadi CTBOPIOIOTH JIJIA TOTO, 1100 iX
posB’A3yBaJin, Ha0yBaOUM JOCBiAY # YIIEBHEHOCTI, HABYAJINCS, SOJIAJI
TPYAHOIIL ¥ AicTaBaiu iHTEJIEKTyaJIbHY HACOJIOIY.



YMoBuU 3apa4
BceykpaiHcbkol onimniagu 3 Qisuku
y OHinponeTpoBcbKi 0onacTi

Il ETAN OJNIIMNIAAM 3A 1999-2013 POKMU,
7-8 KJIACU

7 knac

XXXVII BceykpaiHncbka onimniaga. Paitionu, 1999 p.
1 (7, 1999P). Xonumk BigbmBae M’sAY Bif CTiHKM, HAOJIMIKAIOUUCH

. o . . M .
o Hel HaMKOPOTIIUM ILJISIXOM 3i mBuakictio 1 — . Aruit mrax mpo-
¢
KOTHUBCSA M’ AU, AKIIO BiICTaHb MijK XJIOITYNKOM i CTIHKOIO CKOPOTHJIACS

Ha4 m? IIBuAKicTh M’ A4Ya B TPU pasu 6iJIbIIa, Hi3K MIBUAKICTE XJIOIUNKA.

2 (7, 1999P). [IBa aBTOMOOii BUIKIKAIOTh OJHOYACHO HA3yCTPiu
OJUH OZHOMY 3 ABOX MicT, BigcTaub MiK AxkuMu mopiBHioe 200 KM.
3a [IBi rOAWMHUN BOHU 3YCTPiUalOThCH, IIiCJIA YOr0 IEepIIuii aBTOMOOiIb
npubysae B apyre micto Ha 1 roguny 40 XBUINH misHimle, HijK Apyrui
aBTOMOOiIb y mepiie MicTo. BusHauTe IIBUAKOCTI aBTOMOOLIIB.

3 (7, 1999P). Kopona BurorosJjeHa i3 3oyi0Ta i cpibaa. Busuaure ii
cepenHIo I'YCTHUHY, AKII0 MacHu 30J0Ta it cpibyia ogHakosi. I'ycTuHa 30-
r

cv?

gora —19,5 % , TycTuHa cpidbiaa — 10,5
cM

4 (7, 1999P). Ha crin Hacumaau aBi ripku micky. BoHu mMamoThb of-
HaKoBY (opmy I pisHi posmipu. Bucora oxuiei y mBa pasu OijabIia.
V crinbKu pasiB y Hil OiabIie miIuHOK ?

5 (7, 1999P). Ha naurii mamnepy [Jis Ja3epHOTO IIPUHTEPAa HAIICAHO:

500 / A4 / 210x 297
80 g/m?
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Cupo0OyiiTe 3moragaTucs, Ipo 1o HAeThCA B IIbOMY HaMNCi, 1 BU3HA-
YUTU Macy MavyKH IIamnepy. 3asHauuMo, 110 aHTJIiICbKOI0 MOBOIO CJIOBA
2pam i memp 3amUCyIOTh K gram i metre.

XXXVII Bceykpaincbka onimniaga. flHinponetpoBcbk, 1999 p.
1 (7, 1999[]). Xyonmuuk BimbmBae M’sAY Bif CTIHKM, PyXalOuducCh

. . . cM .
y3moB:K Hel 3i mBuakicTio 50 — . Axuil 1IAX OPOKOTUBCA M’ AU,
c

AKINO XJonumK mpoimos Tak 3 m? IlIBuakicTs m’sua y Bicim pasis
OiyipIlia, HidK IIBUAKICTL XJIOIUNKA.

2 (7, 1999/). [IBa aBTOMOOiNi BHUIKAKAIOTH OJHOUACHO HA3yCTPiu
OJIMH OJHOMY 3 IBOX MicCT, BificTaub Mik axkumu gopisHoe 200 kM. Ye-
pes IBi roAVMHU BOHU 3yCTPivAIOTHCHA, IIiCJIA YOTO IEepIINUil aBTOMOOLIb
npubyBae B Apyre micto Ha 1 roguny 40 XBUJIMH ITisHiIIe, HiMK APYTrUi
aBTOMOOiIb y mepiie micTo. BusHauTe mBuagKocTi aBToMO0OiIiB.

3 (7, 19994). Kopona BurorosjeHa i3 3ojoTa i cpi6sa. Busnaure ii

cepenHIO I'yCTUHY, SKII[0 MacHu 30J0Ta I cpibsa ogHakosi. I'yecTuHa 30-
T . r

gora — 19,56 —-, rycruna cpibra — 10,5 —.
cM cM

4 (7,1999]1). Ha crin Hacumnaiau aBi ripku micky. BoHu maioTh ogHA-
KOBY (popmy Ta pisHi posmipu. Bucora oxuiei B wotupu pasu 6inabIma.
VY ckinbKu pasiB y Hiit 6inbine minmuHOK? Y CKiJIbKM pasiB BiapisHs-
€ThCA KiMbKIiCTh MIIUHOK, AKI MU MOKeMO 0e3mocepeHbO MO0aunTH,
YBaYKHO PO3AUBJIAIOUNCE OiIbINY ¥ MEHIITY TipKu?

5(7,1999]1). Ha maurii nmamnepy AJ/d JJa3epHOTO IIPUHTePa HAIIMCAHO:

500 / A4/ 210x 297
80 g/m?
Cupo0byiiTe 3goragaTucs, IPo 10 HaAeThcA B IbOMY HAIMUCi, i BU3HA-
YUTH Macy IMauKu manepy. 3a3HauuMOo, 1110 aHTJIiChbKOI0 MOBOIO CJI0Ba
epam i memp 3aNUCYIOTh AK gram i metre.

XLII BceykpaiHcbka onimniaga. Paiionu, 2004 p.

1 (7, 2004P). 3anisue Bigpo, sxe mae macy 1,5 Kr, 1Mo BiHIIS HamoB-
HuIu Bogolo (y Biapo ysitmao 11,5 mitpis Bogu). Ilicad 1isoro y Bigpo
00epes;KHO 3aHyPUJIN JBOKLIOIPAMOBY 3a/Ii3HY I'MPIO # IIIMATOK aJIFOMi-
Hif0 06’eMom 200 cM® . BusHauTe Macy Bizpa pasoM i3 THM, 1[0 B HBOMY

. . r .. T
mictutbeda. I'yeruna 3anisa — 7,8 —— , amominito — 2,7 ——.

cm® cm®
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2 (7, 2004P). [IBi moporu mepeTHMHAIOTHCA MiJf IPAMUM KYTOM.
V3moB:k mOpir y HAIpAMKY IIepexpecTs inyTh aBa aBTomoOingi. Koau
MIepIIni aBTOMOOIIb JOCAT IIEPEeXPecTsi, BiiIcTaHb Bil HHOTO 0 APYTOTO
aBToMOGiys cranoBuia 300 M. Kosu uepes meAKuil IPOMizKOK dacy Apy-
ruii aBTOMOOIIb IepeiskIKaB IIepexpecTs, BiJcTaHb BiJ HbOTO J0 IIep-
mroro aBroMmo0ina cranosusa 200 m. BusHaurte, sskoo Oyae BigcTaHb
MiXK aBTOMOOiIIMU Uepe3 TaKUU caMHUIl IPOMIiKOK Yacy IIicjs IIbOro.

3 (7, 2004P). Ha nBox mrajbKax Tepes3iB MicTaThcs cpiOHI it 30J0Ti
MOHEeTH, AKi MaloTh OJHAKOBi poaMmipu. 3TigHO 3 IIOKasaMu Tepesis,
JiBa mayibKa 3 MmoHeramu Baskua Ha 1 r. ITicis Toro, Ak i3 giBoi 1maJib-
KM 5 cpiOHMX MOHEeT IepeKJaJi Ha IIPaBy, a 3 IIpaBoi ABi 30J10Ti mepe-
KJIaJIA Ha JIiBY, Tepes3u IIOKas3aJlu, 1[0 Tellep ysKe IIpaBa IajlbKa Baxkua
Big miBoi Ha 2 r. Busuaure 06’eMm ogHiel moHeTr. BBaskaTu, 1110 rycTuHa

a 3oj0T0i — 19 r

b
cm® cm®

cpiboHOi MoHeTu HopiBuioe 10

A

4 (7, 2004P). Bigomo, 110 IIepIIly YacTU- LA
HY IJIAXY aBTOMOOiJbL ixXaB 38i IIBUAKICTIO 4

KM . .
90 — . BuszauTe mMBHUAKICTE aBTOMOOiJISA //
TOJ

Ha OPYTrifi 4acTUHI HLIAXY ¥ CepegHIo IIIBUI-
KicTh HA BCbOMY IILIAXY, SIKIINO rpadik samerx-
HOCTI IIJIAXY Bix yacy Mae BUIJISAL ABOX npamo- 0
JiHiHUX BiApisKiB (mJa mepIoi Ta Apyroi yacTuH).

~+Y

5 (7, 2004P). IlxiT, o Mae GopmMy IPAMOKYTHHKA 3i cTOpoHAa-

mu 5xX 10 M, pyxaeTbcsa BHOUI 3a Teuiero piukum 3i mBuakictio 1 —.
(¢

¥Y3m0B:k Kparo IJIOTY XOOUTH JIOAMHA 3 TACOBOIO JIAMIIOIO 31 HMIBUAKiC-
M o . . . .

10 0,5 — . Hapucyiite TpaeKTopito pyxy JixXTapuKa BiTHOCHO 3eMJIi
c

3a 1 xBuaIMHY PyXy (came B3IOBXK ITiel JiHii Oyme pyxaTucs cBiT/ioBa
ILIsaMa, AKINO CIOCTepiraTu 3a MicreBicTio 3ropu). ITouaTKOBY TOUKY
pPyXxy BubepiTh caMoCTiifHO.

XLII BceykpaiHcbka onimniaga. AHinponetposcbk, 2004 p.

1 (7, 2004[). 3anisue Bigpo, axe mae macy 1,5 Kr, 1Mo BiHIIA Hamo-
BHMJIN Bogolo (y Bigpo yBifinio 11,5 mgitpiB Bogu). Ilicasa nporo y Bigpo
00epe)KHO 3aHYPUIN LIiCTHAAIATUKIIOIPaMOBY 3ai3Hy rupio. I'yeru-

r

cm®

Ha 3aJiza — 7,8
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Busuaure, AK0I0 cTaja Bara BiJipa pasoM i3 rupeio i Bomo10, 110 Mic-
TATHCA B HbOMY. SIK BU BBa)KaeTe, AKII0 HAa IOBEPXHIO BOAU 00EPEKHO
MOKJIACTU IIIMATOK MiHOILIACTy, SMiHMTLCS Bara Bijpa pasom 3 ycim,
1110 € B HBOMY, UM Hi?

Bigmosiaws o6rpyuTyiiTe.

2 (7, 2004[). Expan momiTopa Komir’'torepa mae mupuny 40 cwm.
EneKTpoHHU NPOMiHb AysKe IIMBUAKO HpPoOirae psamoK 3a PASKOM
Y300BIK eKpaHa i MaJrioe 300paskeHusda. KiTbKicTh TaKUX pAAKIB mopis-
uroe 1200. ITicia Toro, AK IpoMiHb mpobirae Bei pAgKM, BiH moBepTa-
€ThCsA Ha IMOYATOK, 1 Bce MOUNHAETHCS 3HOBY. HacToTa TaKUX IIOBTOPEHD
nmopiBaioe 100 I'p (100 pasiB 3a cekyHAY).

BusHauTe MIBUAKICTh, 3 AKOIO €JIEKTPOHHUU IIPOMiHBL mpobirae
B3I0BXK eKpaHy.

3(7,2004). Ha nBox 1majbKax TepesiB MicTATbCA cpibHI I 30J0Ti
MOHEeTH, AKi MaloTh OJHAKOBi poamipu. 3rigHO 3 IOKasaMu Tepesis,
JIiBa mIajbKa 3i cpibHMMHK MOHeTaMM Baskua Ha 2 I BijJ mpaBoi IMIaJbKu
i3 sosmorumu moueramu. Iliciisa Toro, AK i3 JiBOI MIAABKY IT’ ATH CPiOHMX
MOHEeT IIepeKJIaJu Ha IIPaBy, a 3 IIPaBoi ABi 30JI0Ti mepeKJajau Ha JiBY,
Tepesu MOKasaJiu, Io Tellep y:Ke IpaBa IaJbKa Baskua Bij jgiBoi Ha 4 1.

r
3

. . . r .
I'ycruna cpi6uoi monern mopisaioe 10 —, 3om0T0i — 19
cM cM

Busuaure 06’em oxuiel moHeTu. Koo Moike OyTH 3arajbHA KiJIb-
KicTb cpibHMX i 30/10THX MOHET?

1A 2
4 (7, 20044). Bigomo, 1110 mepIIy YacTUHY —
IIJIAXY Ha mig’isgi mo micrta aBTOMOOLIL iXas -
3i mBuakicrio 100 — (dinsurka 0—1 Ha pu- /
CYHKY). roA /
BusHauTte cepeaHio MIBUAKICTh aBTOMOOiIA

<~V

B micTi (dinanxka 1-2 nHa pucynky) i cepeguio 0
MIBUIKICTh 3a BECh Yac PyxXy.

5 (7, 2004[). Ilxit, o mae GopMy IPAMOKYTHUKA 31 cTOpoHaAMHU

5x 10 M, pyxaeTbCcsg BHOUYI 3a Teuieio piukm 3i mBuakictio 0,5 —.
c

Y3m0BK Kpaio IIJIOTY XOAUTH JIIOAWHA 3 TACOBOIO JIAMIIOIO 31 IITBUAKIiC-

M " . . . .
Tio 1— . Hapucyiite TpaexkTopiio pyxy JixTapuka BiZfHOCHO 3eMJIi
c

3a 30 cexkyun pyxy (came B3mOB:K ITi€l JiHii Oyme pyxaTucs cBiT/ioBa
asaMa, SKIIO CIOCTepiraTu 3a MicieBicTio 3ropu). IIouaTKOBY TOUKY
PyXxy BubGepiTh camMoCTiifHO.
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8 xnac

XXXVII BceykpaiHncbka onimniapga. Paitionu, 1999 p.

1 (8, 1999P). ITupkoBuii cobaka Gi’KUTH IIOBEPXHEIO BEJMKOI KyJIi
3i mBuAKicTo 1 l BiiHOCHO ITiei moBepxXHi. 3 KOO IIBUIKICTIO I Ky-
I KOTUTHCA Kynf{?

2 (8, 1999P). Ilernuny, sxa mae posmipu 10X 5x 25 c¢cm, CTaBIATH
Ha TOPUBOHTAJBHY MOBEPXHIO. 3’ACYBAJIOCH, II[O0 B OLHOMY IIOJIOKEHHI
THUCK Ha moBepxHI0 cTaHOBUTHL 10 kIla, B inmomy — 6 klla. Busnaure
TUCK Y TPETHOMY IIOJIOKEHHI.

3 (8, 1999P). Ak Oyme amiHOBa-

THUCA THUCK Ha JHO TPHOX IOCYIUH
pisHoi dopmu (dus. pucyHok) sa
%

HarpiBamua Boxu? Biamosigb mo-
SCHITB.

4 (8, 1999P). I'paHi mepeB’AHOTO ¥ TyMOBOTO KYOUKiB OZHAKOBOIL
MacH CKJelJM TakK, IO IXHi IMeHTpu chiBmanuw, a pebpa BUABUJINCA
napajgeabHuUMU. Ilicasa MBOro omep’KaHy «KOHCTPYKIiI0» ONYCTUJIN
y Boxy. IIlo cramerbcsa? HapucyiiTe i moscHiTh. ['ycTuHa mepeBu-

vu — 0,8 , TycTuHa rymu — 1,2 L .

r
cm® cm®

5 (8, 1999P). ¥V mepmriit siTposBiii 6aHIi MicTuThcsa 1 JiTp BoaU
3a temneparypu 80°C, y apyrii — 800 Mg Boau 3a TemMmepaTypu
30 °C . Craanky Boau (200 mur) 3 mepirnoi 6aHKY IEPEIMBAIOTh  APYTY.
IToTiMm Tarky caMy KiJbKicTh BOAU 3 APYroi OaHKU HepeinBaioTh Ha3as
y mepiry. BusHaute TemmepaTypy, siKa MHiCJs IIbOTO BCTAHOBUTHCS
B mepmrIiit i apyriii 6axii. BrparaMu TemnoTu i TEMJIOEMHiICTIO 6aHOK
3HexTyBaTHu. IKka 0 TeMIlepaTypa BCTaHOBMJIAcA B OaHKaX Iricys Gara-
THOX TAKUX IepeuBaHb? PosriasubTe BUNAAKU, KOJIU BTPATAMU TEILIO0-
TH MOYKHA 3HEXTYBAaTH 1 KOJIX I[bOT0 POOUTH He MOKHA.

XXXVII BceykpaiHcbka onimniaga. AHinponetpoBcbk, 1999 p.
1 (8, 1999[1). ITupkoBuUii cobaka GiKUTh ITOBEPXHEIO BEJIUKOI KyJIi
M
3i mBuAKicTI0O 1 — BigHOCHO ITiel MOBEePXHi. 3 AKOIO IIIBUAKICTIO i Ky-
¢

I1 KOTUTHCA KYJIA?
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2 (8,1999]). llernuny, sxka mae poamipu 10X 15X 25 cm, cTaBIATH
Ha TOPUBOHTANBHY IOBEPXHIO. 3’ ACYBAJIOCH, 1[0 B OMHOMY IIOJOKEHHI
TUCK Ha HMOBEepPXHIO cTaHOBUTH 5 Klla, B inmomy — 3 klla. Busumaure
T'YCTUHY LETJIAHU.

3 (8, 19990). STk 6yne 3MinIOBa- \
THCA THUCK Ha JHO TPHOX MOCYIUH
pisuoi dopmu (dus. puc.) 3a 0xo-
Jomkenua Bogu? Binmosins mosec- 7~
HITB.

4 (8,1999[). I'pani nepes’AHOrO ¥ I'yMOBOIr'o KyOMKiB OJHAKOBOI Ma-
CHU CKJIeilu Tak, 10 IXHi IIeHTpH CIiBIajau, a pedpa BUABUJINCS Hapa-
aenbHUMU. Ilicasa MpOro ofeps:KaHy «KOHCTPYKILiI0» OIIYCTHUJIHN Y BOIY.
IITo cramerbcsi? HapucyiiTe skomora TouHiie i mosicHiTh. I'ycTuHa
nepeBunu — 0,8 L , TyctuHa rymu — 1,2 L .
cM

3 CM3

5 (8, 19991). V mepmuriii siTpoBiit 6aHIii mictutrbea 1 JgiTp Bomu
3a temneparypu 80°C, y apyriii — 800 ma Boau 3a TemmepaTypu
30 °C . Craauky Bonu (200 mu1) 3 epIrioi 0aHKHU IIepeInBalOTh Y APYTY.
IToTim TaKy camy KiJbKicThb Boau 3 APYyroi OaHKM IIePeIMBAIOTh y IIep-
mry. ITorim 3H0oBY 200 MJI BoAu IepeiuBalOTh i3 mepInoi 6aHKU B APYTY.
BusHauTe TemmepaTypy, AKa IIicJd IIbOTO BCTAHOBUTHCS B IIEPIMiit
i apyriit 6ankax. BrpaTamMu TenyioTu it Tena0eMHICTIO 6aHOK 3HEeXTyBa-
tu. fIka 6 TeMIepaTypa BCTaHOBUJIACS B OaHKAaX Iicjig 6araTbox TaKUX
nepenuBanb? PosrisHbTe BUIIAIKU, KOJU BTPATAMU TEILIOTU MOKHA
3HEXTYBATHU I KOJU IILOTO POOUTHU HEe MOYKHA.

XXXVIII BceykpaiHcbka onimniapa. Paionu, 2000 p.
1 (8, 2000P). ITaponmaB mamBe Ha HiBHIY 3i MIBUAKiCTIO 5 ﬂ. Hum
c

nigmimaerbea 3i mBuAKicTio 3,5 — . BusHauTe mBUAKiCTh 3axigHo-
c

ro BiTpy, SKIIO cMyra AMMY YTBOpPIOE KyT 15° i3 moBepxHew BOIH.
tg15°=0,27.

2 (8, 2000P). Ctpu:xkeHb, OAWH KiHellb AKOTO INapHipHO 3aKpime-
HUH, TiATPUMYETHCS B TOPU30OHTAJILHOMY MOJIOMKEHHI 3a JTOIIOMOTOI0
BEePTUKAJbHO PO3TaIllOBAHOTO AMHAMOMeTpa, axkuii mokasye 10 H.
Armio guaamomerp 3mictuTm Ha 10 cm y 6iK 3aKpimiaeHoro KiHiid,
Bin mokaske 15 H. IIlo mokaske nuHamMOMeTp, AKIINO MOT0 3MiCTUTH IIie
Ha 15 cM y TOMY K HAIIPAMKY?



14 fotyemoch [0 parioHHUX onimniag 3 Qi3vikv

3 (8, 2000P). V nBOX CHOJyYeHUX MOCYAMHAX ILJIOINEI0 Iepepisy
10 cv® i 15cm? micrurbes pryrh. SIK i Ha CKinbKM 3MiHHTBCS pi-
BeHb PTYTi B IepPHIill IMOCyAWHi, AKIO0 B OOUABI IOCYAWHU TOJUTU

mo 150 rpamis oxii? BigmoBigpk HagaTu B MM i3 TOUHICTIO 4O JEeCATHX.
r

cm?

I'yctuna pryri — 13,6

4 (8, 2000P). Y majleHbKHUII KaJOPUMETP HAJIUBAIOTH OAHY JIOMKKY
Temoi Bogu. Ilpu mpomy #ioro TemiepaTrypa IigBUINyeTbcA Ha 5 °C.
ITicaa mporo B KaJopuMeTpP HAJMBAIOTH Ie OAHY JIOMKKY TaKoi camol
Boau. Temneparypa migsuiniyerbes e Ha 3 °C. CKiJIbKH IIIe JIOKOK
TeILI01 BoAu Tpeba HAJIUTU B KaJIOPUMETD, 11100 TeMIepaTypa i ABUIIIIACS
mie Ha 8 °C? TemmooOMiHOM KajgopuMeTpa 3 JOBKLIIAM 3HEXTYBATH.

5(8,2000P). Pagiycu mmacTMacoBUX AMCKIB BimoMoi irparku io-io
B II’ATH pasiB 0isbIli 3a pagiyc BHyTPillIHBOI epeB’ AHOI BTYJIKU, HA AKY
MO’Ke HaMOTYBATHCS HUTKA. V10-H0 MOCTaBM/IM HA MiJIory H HATATIN
HUTKY B TOPUBOHTAJIBHOMY HAIPAMKY (Jus.
puc.). Ha ckinbku Tpeba Bimititu, yTpu-
MYIOUM KiHeIlb HUTKM, 11100 BOHA BCSA HAa-
moTajacs Ha BTYJAKY? I[OBKUMHA HUTKU —
50 cMm, i TOBIIMHOIO MOKHA 3HEXTYBaTH.

Q

XXXVIII BceykpaiHcbka onimniaga. AHinponetposcbk, 2000 p.

1 (8, 2000[). Bigomo, 1m0 S3eMass poOUTL OLUH 00EPT HABKOJO OCi
3a T, =23 roguuu 56 XBUJINH. 3 AKOI0 MIBUAKICTIO BiAJaIdeThCA Bif
Hel KocMiuHMi Kopabesb iHOILJIAHETAH, AKIIO, 3TigHO 3 iXHiMu Bi3y-
AJIBHUMU CIIOCTEPEKEHHAMM, 3eMJisi POOUTH MOBHUII 00EPT TOUYHO 3a

T =24 roguuu? lIBuakicts ceitaa — 300 000 M .
c

2 (8, 2000[). CrpuskeHb, OAUH KiHeIlb SKOTO IIapHipHO 3aKpime-
HUM, TiATPUMYETHCS B TOPU3OHTAJIBLHOMY MOJIOMKEHHI 3a JTOIIOMOTOIO
BEPTUKAJIbHO PO3TAIIIOBAHOTO IITKiJIBHOIO JUHAMOMETPA, IKU IIOKa3ye
1 H. fAximo suramomertp 3mictutu Ha 10 cM y 6iK 3akpimieHoro KiHis,
Binm morkake 1,5 H. IIlo morkake tuHAMOMETD, AKIITO MOTO 3MIiCTUTH IIie
Ha 15 cM y ToMy K HAIPAMKY? IK00 MosKe OyTH Maca CTPUKHA?

3 (8, 20004). ¥V nBOX CHIOJIyUEHUX IIOCYAMHAX ILJIOINEI0 Iepepisy

10 cm? i 15 e¢m® micrurbed pryTh. K 1 Ha CKiNbKY 3MIHMTBHCS piBEeHD

PTYTi B APYTiii mOCYAUHI, AKIO B 00uABi mocyauuu goauTu mo 150 rpa-

MiB oxii? Bigmosigp HamaTm y MM i3 TOUHIiCTIO O AecaTux. I'ycTmHa
r

pryTti — 13,6 —;

CM
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4 (8, 2000[1). ¥ MasleHbKMH KaJOPUMETP HAJUBAIOTH OIHY JIOMKKY
tenyoi Boxu. Ilpu mpomy iioro Temieparypa migBuiniyetbcs Ha 5 °C.
Ilicaa mboro B KajopuMeTp HAJIMBAIOTH Ie OOHY JIOMKKY TaKoi camol
Bogpu. Temneparypa migBuiiiyetbes e Ha 3 °C. CKinIbKU IIIe JIOKOK
TeI10i BoAY Tpeba HaJIUTHU B KaJIOPUMETD, 11100 TeMIIepaTypa IIi IBUIIIIACS
e Ha 8 °C ? TemmooOMiHOM KajiopuMeTpa 3 AOBKiJIIAM 3HEXTYBATH.

5(8,2000[). Pagiycu minacTMacoBuX AUCKiB BioMoil irpamikm io-io
y I’ ATh pasiB 6iabIIIi 3a pagiyc BHYTPilIHLOI fepeB’ IHOI BTYJIKU, HA AKY
MO’Ke HaMOTYBATHCS HUTKA. V10-if0 mocTaBu/IM Ha MifjIory ¥ HATATIN
HUTKY B TOPUBOHTAJIBHOMY HAIPAMKY (Jus.
puc.). Ha ckinbpku Tpeba Bigifitu, yrpumyio-

uy KiHellb HUTKHU, 11100 BOHA BCA HaMoOTaJja- Q
cs Ha BTyJaKy? JloB:KuHa HUTKU — 55 cM, il
TOBIIIAHOIO MOJKHA 3HEXTYBATH. Z

XXXIX BceykpaiHcbka onimniaga. Paitonu, 2001 p.

1 (8, 2001P). CxoaMHKOIO ecKajiaTopa
CIIyCKA€EThCA KYK. BiH 3amisHioeThCS
Ha 3yCTpiu, TOMy HepBYeEThCcA i Oirae Bin
Kpam 10 Kpaio CXOAWHKU, BUTPAYAIOUU
Ha MOJIOPOXK TyAu i Hasan 2 cekyHOau. Ec-
kamatop Hadiuye 90 cxogunok. ITobyayii- 30 cm
Te YacTUHY TpaeKTopii (J1iHil pyxy) KyKa
BimHOCHO 3eMJri. Bimzomo, 1110 ITOL0pOK ec-
KaJaTOpPOM TPUBAE XBUJIUHY.

->
=}

40 cm

2(8,2001P). Kosony, sika 3BY:KY€EThCA
3 JIIBOTO Kparo, migBicmiu Tak, 10 BOHA |
nepebyBae B piBHOBa3i (dus. puc.). Bu-
3HaUTe, Maca KOl YaCTWHU KoJogu 0iyb- (L )
mia: Tiel, I10 IIpaBOPYydY UM JiBOPYydY Bif
MoTy3Ku. OGI'PYHTYHTE CBOIO JYMKY.

3 (8, 2001P). Kanitan BpyHress posnoBiaB mpo cyxXuii ILJIiT BJac-
HOl KoHcTpykIili. Ha mpomy miori fiomy moBesiocs pATyBaTUCA Bif
ab0opUTeHiB-JIION0KEPiB, IIUBYYU CePEeIU-
HOIO PiUKU 3 XUIKUMU IIipaHbAMHU, «KOTDi,
SIK BioMO, BUCTPUOYIOTH i3 BOAM HaA BUCO- =1
Ty 1o 1 MeTpa i XxamarmTh, IO IOMIAaEeThCH.
Auge s Bce pospaxyBaB. Ila 3amaua, MOX-
JINBO, AJIA KOTOCh 1 CKJIaAHAa, ajle He AJIA
MmeHe. §1 3aBasiMB masbMu, 3poOUB i3 HUX —
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YOTUPU OTHAKOBI KOJIOAM JOBKUHOIO 5 METPiB i MJIOIIeIo mepepisy aech
1000 cv® KoKHA, CKPIiINB JIErKUMU riJKaMu il BKPUB IaIbMOBUM JIAC-
TsaM. BiacHe, g HiuMM He PU3WKYBAaB, OCKiJIbKHU J0OpEe 3HAB I'yCTUHY
Kr

3
M

CJI0OBA MOPCHKOTO BOBKA. SIKIO BiH OyB HEe 30BCiM TOYHUM, CKaKiTh, 1€
came. CBOIO IyMKY OOTPYHTYITE.

miei mopoau gepeBa — 750 i Bracuy Bary — 90 kr». Ilepesipre

4 (8, 2001P). ¥V mocynuny 3 1 xr Bogu 3a temneparypu 25°C mo-
KJIaJIM BKPUTY IIIapoM JILOIY 3aJlisHy THPIO Macoio 1 KT 3a TeMIiepa-
Typu —25°C. fKoro Oyja mMaca JbOAY, SIKIIO IIiCJIS BCTAHOBJIEHHS
TeIlJIOBOI piBHOBaru BOHAa 3MeHINuIach yasiui. TemmoemHicTiO Tocy-

oK
IVHU 3HeXTyBaTu. [IluToMa TemJI0eMHICTh BOOU — 4200'H—K , JIBbO-
KT
oK oK
oy — 2100 I[_ , 3ayiza — 460 I[_ , TeILJIOTA ILJIABJIE€HHSA JbOLY —
kr-K kr-K
oK
335000 Al .

KI

5 (8, 2001P). IlopmrHi HATOBHEHOTO BOJOIO TiApPaBJIiUHOIO IIpecy
B HEeHaBaHTaXXEHOMY CcTaHi Imepe0yBaioTh Ha OJHAKOBi#l BUCOTi I Ma-
I0Th popMU MUJIIHAPIB, pagiycu SKUX BiapisHAmTbCA B 3 pasu. Koau
Ha OiIBIINI MOPIIIeHb MOKJIAJNN BaHTAaK, IIOPIIEHb OIIyCTUBCA Ha 1 MM.
Ha crinbku 6 onycTUBCSA MEHIIIUH MOPINIeHb, TKOU IIeil BaHTaK ITOKJIa-
JIA He Ha OiJIbIINUHA IOPIIeHb, a HA HbOr'o?

XXXIX BceykpaiHcbka onimniaga. AHinponerpoecbk, 2001 p.

1(8,20011). CxoamHKOIO eCKalaTopa CIYyCKAaeThCA KyK. BiH 3amis-
HIOETBHCS HA 3yCTPiu, TOMYy HEPBYEThCA i Oirae BiJ Kpaio 40 Kparw CXO-
IUHKU, BUTPAYAIOUN HA [OJAOPOK TYIU

¥ masanx 2 cekyHau. EckasaTop HaJi- g
uye 90 cxoauuok. IToOyayiiTe yacTuny
TpaeKTopii (M1iHii pyxy) JKyKa BigHOCHO 40 eM

3emuri. Bigomo, 1110 IOIOPOIK eCKaaTo-

pOM TPHUBAE IBi XBUJIWHMU. 30 cm

2(8,20011). Konony, ska 3ByKyEThCS
3 JiBOTO Kpalo, IigBicuJaM Ha MOTY3KY
Tak, II[0 BOHA nepedyBae B piBHOBa3i (dus. ([ )
puc.). Busnaure, Mmaca gKOi 4YaCTUHU KO-
Jgoam OinbIa: Tiei, 10 IpaBoOpydY UM JIiBOPYY BiJ MOTYy3KU. 3BEPHITH
yBary Ha Te, 1110 IIeHTD Baru (IleHT Macu) Bciel Kosoau i KOXKHOI i1 vac-
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TUHU OKPEMO 3Milenuii y 6iK 6iybIrroro nepepisy. Cupo0yiiTe Bumiam-
T B 000X 4aCTHHAX KOJOIM OSHAKOBI 00’ eMu.

3 (8, 2001[). PospaxyiiTe, SKo0i mo-

BXKUHU Tpeda B3ATU KOJOAU [JIS «CYXO-
o -z d

ro mioty» (0us. puc.), 106 1oro MmIocKa

yacTuHA IepedyBasia Ha BucOoTi 1 M Haf

BOJI0I0. ¥ Ci YOTHPHU KOJOAM OJHAKOBi, Ma-

10Th oy mepepisy 1000 cm® KosxHA

. . KT .

1 BUTOTOBJIEH] 3 IepeBUHY I'ycTUHOW 750 —- . Maca mIocKkoi yacTuHu

M

miaoty # BanTaxky — 100 xr. AKi HemprmeMHOCTI MOMKYTh UeKaTH Mif
yac mo0ymoBU I eKcIryaTallii Takoro mioTy?

4 (8, 2001[). Ckinbku JiTpiB Bomu 3a temmnepatrypu 10°C Tpeba
HaJUTH y BiZpo, 1106 posaTonuTu 1 KT JABOAY, AKHI Yy HbOMY Mic-
TuthcA. Temmeparypa abony — —10°C. IluToma Tema0eMHIiCTBH BO-

K K
o — 4200 'u— , Apoxy — 2100 'u— , IITOMA TeIJIOTAa IIJIaBJIeHHI
kr-K kr-K
K
asony — 335000 A
3HEXTYBATH. KL

. TennoemHicTIO Bifgpa I BTpaTamMu TeIJIOTU

5 (8, 20011). ITopmHi rizpaBgiuHOrO Ipecy B HEHABAHTAYKEHOMY
craHi mepeOyBalOTh Ha OJHAKOBIiNl BUCOTi I MarTh (GOPMU IMIiHAPIB,
pamiycu AKUX BifgpisuaooThcA B 3 pasu. Konu Ha OGiabHINEA IOPIIEHDb
TIOKJIAJI BAHTAYK, IOPIIEHD onrycTuBcA Ha 1 MM, Ha ckinbKu MM micoa
IbOTO TigHIMeThCA OiNbINMUII TMOPINEeHb, AKI0, He 3HiMalUu 3 HHOTO
BaHTAXXYy, TAKUI caMUI BAHTAK ITOKJIACTY HA MEHIIINUN IOPIIeHb? 3ra-
JIaiiTe IIPO Te, IIIO CTOBII PiAWHY CTBOPIOE IiIPOCTATUYHUY TUCK.

XL BceykpaiHncbka onimniaga. Paitonn, 2002 p.

1 (8, 2002P). Busnaure, y CKiJIbKU pasiB OijbIlle 3epeH y BEJIUKOMY
KauaHi KyKypy/asHu, HixK y Majomy. Bimomo, IIf0 AOBXKMUHA BEJIMKOIO
KauaHa 6iybina y 2,5 pasu, giameTp KauaHa 6ijabinuii y 2 pasu, a Maca
omHOTO 3epHAa OinbIina y 8 pasiB. I'yeTuna i (popma 3epeH oguakosi. [lia
CIIPOIIIeHHA MOKHA BBasKaTH, 1[0 3epHA MalOTh KyOiuHy hopMYy.

2 (8, 2002P). Jlinifika Ma- [T T T T T T T T [ T
coro 50 r poaramoBaHa Ha I\ VAN 7
JIBOX OIOpax, AK IIOKa3aHO
Ha pucyHKY. Ha 11 kpaio ie;kuTh TArapens. Busnaure, AK0i0 MoKe 6yTH
Maca Taraplisd, 1100 JiHiliKa 38 TAarapiieM nepedyBaJiu B CTaHi piBHOBaru.
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3 (8, 2002P). ITix uac nmeperouiB «@®opmysa-1» aBTomMO06isi 6araTo
pasiB mpoxomATh KiableBy Tpacy. Ila Tpaca ymoBHO po3buTa Ha TPHU
IiTAHKY OOJHAKOBOI JOBXKUHU, ajie Pi3HOTO PiBHA CKJIagHOCTi. ['OHIITUK
MIPOMIIIOB MePIIy ¥ APYTY OIMIAHKU i3 3araibHOIO CepeqHbOI0 IITBUAKIiC-

KM . . .
110 200 —— , IpyTy I TpeTio — i3 3arajJbHOI0 CePeaHbOI0 IIIBUIKiCTIO

roj
KM . . .
150 , 4 TPeTIO U MepIIy — i3 3araJibHOI0 CepeaHbOI0 IITBUIAKICTIO
TOx
KM s e . - - Co
225 . Ha akii i3 gingHOK — mepiiiii, Apyriit uu TpeTiit oKpemMo —
TON

cepeqHA INBUAKiICTL aBTOMOOina Oyiaa Haibiabmioro? Busmaure 110
IMIBUJIKICTD.

4 (8, 2002P). o aKoOi TeMmIepaTypHu CJiJ OXOJOAUTHU AJTIOMiHiEBY
KyJio macomo 1 Kr, m1o6 micad sanypeHHs y Boay 3a Temiepatypu 0 °C
BOHA CILJIMBJIA BHACJiOK oOMoOposKeHHA Jbogom? Kyasa mae Bcepenuni

. . T
moposkHUHY 06’emom 600 cvm® . I'yerura amominito — 2,7 —5 > TycTH-
cM

r . .. K
Ha abony — 0,9 —, muToMmMa TemroeMHicTh amominio — 900 'H— ,
cM kr-K
kJIx
TeILJI0TA ILJIaBJIeHHA Jbony — 330 A .
KT

5 (8, 2002P). BeprukaabHa IjJacThHA OIPAMOKYTHOI opmu AB
ImepeKpruBae HAIIOBHEHHUII BOJOI0 akKBapiym. 3 omHoro 0OKy ILjaac-
TUHM BUCOTA PiBHA Bomu h, a 3 APYyroro BucCOTa PiBHA BOOU —

h . . B
5 (Ous. puc.). 3HanniTs cu-

JIy TUCKY BOAU Ha ILJIaCTUHY, A
axkmo h=40cm, a mupuHa » ¢
miractuau — 50 cm.

| S

A

XL Bceykpaincbka onimniaga. HinponeTpoBcbk, 2002 p.

1(8,2002[). Busunaure, y CKiJIbKU pasiB O0iJbIlle 3epeH Y BEIUKOMY
KauaHi KyKypyasu, Hixk y Majomy. Bimomo, I10 JOBKUHA BEJIMKOTO
KauaHa OisbIia B 3 pasu, AiaMeTp KauyaHa Oijnbiuil y 2 pasu, a Maca
onHOTO 3epHa 6isnbia y 8 pasis. I'yctuHa it hopma sepeH oguakosi. s
CIPOIIEHHA MOKHA BBasKaTH, 1110 3epHa MaloTh Ky0iuHYy hopMmy.

2 (8, 20024). Jlinitika ma- : -
coro 50 r posramoBaHa Ha
IBOX OIOpaX, SK IIOKa3aHOo
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Ha pucyHky. Ha ii Kparo JeKUTH TArapelh. BusHauTe, SKOO MOXKe
OyTu mMaca Tarapis, o0 JiHifiKa 3 TarapieM nepebyBajiu B cTaHi piB-
HOBaru.

3 (8, 2002[). Ilix uac nmeperouis «@Popmyaa-1» aBromo0Oinai 6araro
pasiB mpoxomATh KiablleBy Tpacy. Ila Tpaca ymMoBHO po3buTa Ha TpPHU
TiJISHKY OJHAKOBOI TOBXKUHU, ajle Pi3HOT0 PiBHA CKJAamHOCTi. 'OHIITUK
TPOMIIIOB MePIIy U APYTY AUIAHKY i3 3araibHOI0 CEPENHBOIO IITBUAKIC-

KM . . .
Tio 200 — , gpyry ¥ TpeTio — i3 3araJbHOI0 CePeIHBOI0 IIBUAKICTIO
Tox

KM . . .
225 ——, a TpeTo i mepIiry — i3 3arajJbHOI0 CePeIHBbOIO IMBUIKiCTIO
rom

150 =2
oz

Ha axkiit i3 ginaHok — meprriit, Apyrifi um TpeTiit OKpemMo — cepen-
HA IIBUIKIiCTL aBTOMOOiNs OyJia Haiibinpmioo? BusHauTe 110 IIBUI-
KicTb.

4 (8,2002[1). Y rasopumMeTp iz 5 siTpaMu 6eH3UHY 3a TEMIIEPATyPU
10 °C zaHypuau IMIMaTOK JHOAY Macoro 1 Kr i remmepatypoio —10 °C .
BusHauTe KiHIeBy Temmeparypy cywmimri. Ik Gyge smiHIOBaTmCA

. . r
piBenb Gensuny B Kajsopumerpi? I'yctuna 6ensuny — 0,7 —-, rycru-
cM

T . oK
Ha tbogy — 0,9 — , nuToma TemnoemuicTs 6ensuny — 1400 i ,
cM KI-
. Hox
OUTOMA TeILJIOEMHicTh Jpoxy — 2100 —K , IATOMA TEIJoTa ILIaB-
KI-
K
aeHHsd gpony — 330 A . _
KT —f
) . . A
5 (8, 2002). Ha nui 6aceiiHy JI€KUTH JOBTUI | [,

MeTaJIeBUI JIAHITIOMKOK, ONUH KiHeIb AKOTO IIPU-
KpimaeHuii 40 MOIJIaBKa Y BUTJIAAL IMTUAIIHIPUUHOL
nepeB’aHoi manuuku (O0us. puc.). IloniaBok Bu-

1 .
JIsfae 3 BOAU Ha i YacTHUHY JOBXKUHHU. PiBenp

Bonu B Oaceitui A =40 cm . Busumaure, o aAKoOro
piBus H Tpeba HamuTu BOAy B OaceiiH, 1100 yBechb
TOIJIAaBOK ONMHUBCA i BOAO0. [loB)KMHA ITOIIIaB-

K
ka [ =20 cMm, rycruna gepesuru p="700 —g .
M
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XLI Bceykpaincoka onimniaga. Paiionu, 2003 p.

1 (8, 2003P). Tisio 4YaCTKOBO 3aHYPUIUN
y BOmy i, 006 yTpuMaTu #oro B piBHOBa3i,
MIPUKJIAIN CIPAMOBaHy Bropy cury F (Jus.
puc. 1). Ilotim Tiso mepeBepHYIN ¥ 3aHYpPU- m
JIA Y BOAY TaK, IO IiBOIHA 1 HAIBOAHA H1OT0
4JacTUHU NoMiHAMucA Micamu (dus. puc. 2). U
3’scyBaJjiocsi, 10 B IIbOMY BUIIAAKY IJIS TO-
ro, 100 yTPMMATH TiJIO B PiBHOBa3i, Tpebda
IIPUKJACTU TaKy camy cuwiy F, ame cupa- pye. 1 Puc. 2
MOBaHYy Tellep YHU3. BusHauTe rycTuny Tina.

2 (8,2003P). PiHOMipHO 3aBaHTaKeHUI aBTOMOYPTOH Ma€ I’ ATh Iap
KoJic, AKki o6’exmani y aBa 6J0Ku (y mepiuioMy — ABi mapu, y APyro-
My — Tpu). 3aIPONOHYITe, AK iX cyix posramryBaTu, 11106 piBHOMipHO
POSBIIONiINTY HaBaHTAKEeHHS MiXK ycima KosecamMu. 3pobiTh PHUCYHOK.
Hor:xkuHa aBTodyprora — 10 meTpis.

3 (8, 2003P). TypucT TpPOUIIOB MEPIINI BiAPi3OK MIIAXY 3i MIBUI-

. KM . . . .o .
KicTio 5 —— , Apyruit — 3i mBugKicTio 4 , 4 OCTaHHIiN — 31 IBUA-

Tox Tox
. KM .
KicTio 3 . BusHaure cepeqHIO IIBUKiCTh HA BChOMY MIIAXY, AKIIIO
rof,

BizoMoO, 1110 ZOBIKUHA IEPIIIOTO Bipi3Ka CTaHOBUTHL TPETUHY BiJl yCHOTO
JIAXY, a Ha IPOXOJKeHHA IPYroro Bigpiska TypuCT BUTPATUB TPETU-
HY Bij yacy, 3a KU BiH IpONNIIOB Apyruil i TpeTiit Binpisku pasoMm.

4 (8, 2003P). ¥V zajisHe Bizpo i3 7 jsiTpaMu Bogu 3a TeMIlepaTypu
5°C omycTuau Jig i3 BMOPOMKEHUM Yy HBOTO IIIMATKOM aJIOMiHiio
3a temueparypu —50°C . BusHaurte, sKa TeMIlepaTypa BCTaHOBUTHCS
i B sIKOMY cTaHi mepebyBaTUMYTH Y Bipi Boma, g Ta amoMiHiii micas
BCTAHOBJIEHHA TeIJIOBOI piBHOBaru (BiANIOBiAb IOSCHITH PUCYHKOM).
TemmooomizoM i3 moBKimmAM 3uHexTyBaTtu. Maca aroxy — 900 r, ma-

ca amominiro — 100 r, maca mopokHBOTO Bispa — 1,3 Kr. I'ycTunHa
r .. T .
JAbONY — 0,9—3 , aJIOMiHiIO — 2,6—3, OUTOMA TEILIOEMHICTBH
cM cM
apoxy — 2100 'u— , aadoMiniro — 900 'u— , 3auriza — 460 I[_ )
kr-K kr-K kr-K
oK KK
Bogu — 4200 'H—R , IXTOMA TeILJIOTAa ILJIaBJaeHHA Jboay — 330 A .
KI- Kr

5(8,2003P). YV 6yauukry 60 kBapTup. Y cepefHbOMY B KOXKHiH KBap-
TUpi yBeuepi ropaTs 2 Jamnouku nory:kuicTio 100 Bt KoskHa it ipairio-
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IOTh XOJIOAUJIBLHUK i TeJieBidop, AKi cmosKuBawTh moTyxHicTs 200 BT
i 150 Br BigmoBigHo. CKiIbKM BYTijIA MOTPiOHO CHAJIUTH HA TEILIOBil
eJIeKTpOoCTaHIIil, 11100 3abe3mneunT OYyANHOK eJIEKTPOEeHEePTielo IPOoTs-
MIx
KT
TH, 1[0 HA eJIeKTPOEHEPTii0 IePeTBOPIOETHCS TPETHHA TeIJIOBOI eHeprii.

rom 2 rogun? IluToMa TemoTa 3TOpAHHS ByTijasa — 27 . Beasxka-

XLI Bceykpaincbka onimniaga. JHinponeTpoBcbk, 2003 p.

1 (8, 2003[). Tit0 YACTKOBO 3aHYPUIU
y BoOay i, m1o6 yTpuMmaTu HOoro B pPiBHOBAa3i,
MIPUKJIATIN COPSAMOBaHyY Bropy cuiy F (Jus.
puc. 1). ITotim Tijio mepeBepHYIN ¥ 3aHYPUINA m
y BOOY TaK, IO ITiBOAHA I HAABOIHA MOTO
YaCTUHU NOMiHAMCea Micuamu (dus. puc. 2). U
3’scyBajocs, III0 B I[bOMY BUIIAAKY IJIS TO-
ro, 100 yTpUMAaTH TiJo B piBHOBa3i, Tpeba
OpUKJACTU Taky camy cuny F, ame cupsa- Puc. I Puc. 2
MOBaHY Tellep yHu3. BusHaure rycTuny Tija.

2 (8, 2003[1). OmiHiTL THCK Ha TOPU3OHTAJIBHY IOBEPXHIO, AKUM
CTBOPIOE 3aJIiBHUMN Ky0O, BUTOTOBJEHUI i3 JMUCTIB 3ajsiza TOBIIIMHOIO
3 mMm. Ky6 ycepenuui moposkHiii (ToBIMuHA cTiHOK — 3 MM). I'ycTuHa

r

3 -
CM

3ajigiza — 7,8

3 (8, 2003). TypucT IPOMIIOB MePINUNA BiAPiBOK IMIIAXY 31 MIBUI-

. o . . KM ‘o .
KicTio 5 , Ipyruii — 3i mBUAKicTIO 4 —— , a OCTaHHi# — 3i MIBUA-
rof roxg
. KM .
KicTio 3 . Busuaure cepeqHIO IIBUIKiCTh HA BChOMY HLIAXY, SKIIIO
TOR

BiZloMO, II10 JOBIKMHA IIEPIIIOTO Bipi3Ka CTAHOBUTD TPETUHY BiJl yChOTO
IIJIAXY, a Ha IPOXOIKEeHHs IPYTroro BiipidKa TyPUCT BUTPATUB TPETHU-

HY BiJ] yCcbOTO Yacy MOJOPOKi. | crpusens
4 (8, 2003[]). Bpycok anmoMiHil0, 0X0JI0- HUTKA

mxeHuit 1o temneparypu —30 °C, BpiBHO-

BAYKIJIV HA OSHOPIAHOMY TOHKOMY CTDHIKHI TArapens

rarapuem (0us. puc.). Ilicasa 1pboro 6pPycox ATIOMIHIN

oyYaJau 3aHYPIOBATU Yy BOAY 3 JIbOJIOM, i piB-
HoBara nopymuiaacd. s BifHOBIEeHHS PiB-
HOBaru Bifpa3y ITicjisi ITOBHOTO 3aHypPeHHS
aJIIOMiHiI0, HUTKY 3 TATraplieM 3MiCTuIn 7.

oo O
L BOJA 3 JIOJOM
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B3I0B:K cTprKHA Ha 11 cMm. HesBaskarouu Ha 11e, piBHOBara 3HOBY ImovaJia
TIOPYIITyBaTHUCs, ajie Telep AysKe MOBLIbHO. YKaKiTh, K came i YoMy JIpy-
roro pasy IouaJia IIopyIiryBaTucsA piBHoBara. BusHaure, Kyau i Ha CKiIbKHT
s 11 BiIHOBJIEHHS IMTOTPiOHO ITle pas 3MiCTUTU HUTKY 3 TArapiiem. ['ycru-

r . . iy .
Ha tbopy — 0,9 —, amrominiio — 2,7 — , TUTOMAa TEILJIOEMHICTD AJII0-
cM

3 cM
JIK

.. K K
miniro — 900 H—K , IUTOMA TeIIoTa IJIaBJIeHHA Jbony — 330 ———.

KI- KT

5 (8, 2003). Kun’aTuiapHUK cIoKuBaB moTy:kHicTb 600 Br. Bu-
3HAUTE, 3 AKOI0 MIBUAKICTIO MOMKEKHUK Mae€ IIigHiMaTucAa BTopy IIO-
JKe)KHOIO ApabuHOo0, 00 BUTPAUYaTH Ha HigHOM TaKy caMy IOTY K-
HicTb. Maca mokexxunka — 80 Kr.

XLII BceykpaiHcbka onimniaga. Paiionu, 2004 p.

1 (8, 2004P). Ha amTapKTuuHiii crauiii Habpaju B Kas3aHOK 1 KT
cHiry 3a Temneparypu —10°C. BusHaure, gsKa TeMieparypa BCTaHO-
BUTHCA B Ka3aHKY IIic/id JoJaBaHHS B HbOrO 2 JIITPiB BoAU 3a TemIepa-
Typu 100 °C. TennoeMHicTIO KazaHKa i TemJI000MiHOM i3 ZOBKiLIAM

. JI:
3HeXTyBaTHu. IluTomMa TemnoeMHicTs apony — 2100 ——, Bogum —
Kr-K
oK KIK
4200 'H— , INTOMA TeILJI0TAa IIJaBJeHHd Jboay — 330 A .
kr-K KT

2 (8, 2004P). YacTKOBO 3alOBHEHi BOJAOI0 TPU CIIOJYYeHi mocy-
OUHN MaioTh (opMmy HNUIiHAPIB i3 miomamu mepepisy S, =100 cm’,
S, =200 cm?, S, =300 cM® i CTOATH BePTUKAIBHO. Y TIePUINii MUIiHAD

r .
nHanuBaoTb 900 r ouii rycrurow 0,9 — , y apyruii HanusaioTs 400 r
cM

r
M3

racy rycrusoo 0,8 3pobiTh pUCYHOK i BUBHAUTE, HA CKiIBKY Hif-
c

HiMeTbhCA PiBeHb BOAU B TPeThOMY IMJIiHADPI. PiguHa 3 nuainapis uepes
Kpali He BUJIMBAETHCA.

3 (8, 2004P). ¥V pmeaxoMy MicTi MapIIpyTHi Takci i3gaTh TOYHO
3a po3kJiagoM. BusHauTe iHTepBasa uacy t¢, yepesd AKUU pyXaroTbCs ITi
Takci, AKIIO BiJoMo, 1110 3a PyXy aBTOMOOiIeM CTPiuHOI0 CMYT0I0 TOPO-

KM

ru 3i mBugkicTio v, =40 TaKci IPOXOAATH OB3 KOKHI ¢, =2 XBU-

TOx

JIWHH, & 3a PyxXy 3i mBHUAKicTIO v, =60 —— Takci TpoxoAATH IOB3
rojn

KOxxkHI £, =1,5 XBUINHMN.
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4 (8, 2004P). Y nuriHAPUYHIN ITOCYAUHI 3 BOMOIO IIJIABAE JIiM i3 BMO-
POKeHMU B HBOI'O JepeB’SAHMM OPYCKOM i IIIMaTKOM aIlOMiHieBOTO
apory. BusHauTe, HaCKiJIbKM MOJKe 3MiHUTHCS PiBeHb BOJIU B IIOCYAUHI
micasa Toro, sk Jix posrane. Ilmoma mepepisy mocyzumuum — 500 cm®.
Maca avomy m, =900 r, maca gepes’anoro 6pycka m, =400 r, ryctTuna

r R r
abony — 0,9 —, rycruna gepes’anoro 6pycka — 0,8 —, rycTuna
cM cM
.. r
agomimito — 2,7 — -
cM

5(8,2004P). Busuaure cuny F , AKy He0OXigHO TIpHU-
KJIaCTH, 11100 3a JOTIOMOTOI0 CUCTEMU, AKA CKJIATAETHC
3 nBOX OJOKiB (Jus. puc.), migHiMaTH BaHTaK MacOIO
m =100 Kr.

XLII BceykpaiHcbka onimniaga. AiHinponerpoecbk, 2004 p.

1 (8, 2004[). I'ocnogapka mocTaBujia Ha ILIUTY YaWHHUK i3 BOJOIO
3a KiMHaTHOI TeMmepaTypu. Yepes qeAKuUil yac BOHA cXaMeHyJacs, 10
YailHUK He [IOBHUM, i Konuna ¢ oC
#Oro 0 3alOBHEHHSA XOJIO[-
HOI0 BOJOIO 3-TIim KpaHy. 3a-
JIeJKHICTh TeMIIepaTypu BOIU /
B YalHUKY t Big vacy T IIo-
naHa Ha rpadiky. /

Busnaure, Ky macy xo-
JIOOHOI BOAM MOJIMJIA TOCIIO-
IapKa i aKy TeMmeparypy Iid 0
Boma masia. O6’em uainuka — 3 jgitpu. TermmoBa IOTYKHICTh, AKa HaJ-
XOoauJa [0 YallHUKY IPOTATOM yChOTO HarpiBaHHs, He 3MiHIOBajacsd.
BrpaTamu TenoTH i TEIJIOEMHICTIO YaTHUKA 3HEXTyBaTH.

T

2 (8,2004[). HacTKOBO 3aIlOBHEHI BOAOIO CIIOJyUYeHi MOCYIUHHN Ma-
10Th (hOpMY IUIIHADIB i3 mIomamu mepepisy S, =100 cm’, S, =200 cm®
i cTOSATH BepTUKAJIBHO. ¥ Mepinui nuriaap HaausaioTb 900 rpamis ourii

r . .
ryctunow 0,9 —, y apyruii nanusaoTh 400 rpamis racy rycTuHOIO
cM
r
0,8 —-.
cM
3pobiTh PHUCYHOK i BU3HAUTE PIBHUINI0O MiK PiBHAMU BOAU B IIU-
JiHIpax.

Piguna 3 muiainapiB uepes Kpaii He BUJIMBAETHCS.
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3 (8, 20044). YV mesxoMy MicTi MapIIpyTHiI Takci i3gsTh TOUYHO
3a posKJamoM. BusHauTre inTepBaJs yacy t, ueped SKUIl PyXamThCs ITi
TaKci, AKIMO BioMO, IO 3a PyXy aBTOMOOijIeM i3 IIeBHOI HEBeJINKOIO
IIBU/JKICTIO MapIIPyTHI TaKkci 00X0AATh aBTOMOOLIb KOKHI t, =6 xBu-
JIVH, a 3a 30iJbIITeHHS IIIBUIKOCTI aBTOMOO1JIS yTPUUi BiKe aBTOMOOLIb
00X0AUTh TaKCi KOKHI t, =6 xBuIuH. fIKoI0 Moxxe OyTu Haiibinbia
BiicTaHb MijK MapHIPYTHUMM TaKCi, SKIIO OOMe:KeHHSA Ha ITBUIAKICTH

KM

pyxy B MicTi — 60 ?
rox

4 (8, 2004[). YV muiaiHAPUYHIN MOCYAWHI 3 0Ji€l0 IIJaBa€ IIMaTOK
JIBOLY Macoio m, =3 Kr . BusHaure, HacKiJIbKU 3MiHUTHCA PiBeHB OJil
B OCYAWHI ITicJis TOTO, AK JIif pos'raHe IInoma mepepisy HOCy,ZII/IHI/I —

500 c¢m®. I'yeruua apogy — 0,9 —— 5 » TyCTHHA OJIii
cM

Macy JbOAY m, IicJIA IBOTO CJIi IOKJIACTH JO nocy;mHn 1100 BigHOBU-
TU TTOYAaTKOBUI PiBeHBD 0JIii? L

5 (8, 2004[). Busuaure cuny F , AKy HeoOXimHO
MIPUKJIACTH, 100 3a AOIOMOTOI0 CHUCTEMU, IKa CKJa-
Ia€ThCs 3 OHOTO HEPYXOMOT'O ¥ IBOX PyXOMUX OJIOKiB
(Ous. puc.) migaimaTu BarTax Mmacoo m =100 Kr.

Ar 3MiHUTBCS BiAMOBiAb, SKIO OJIOKK MAalOTh
Macy mo 3 Kr?

XLIII Bceykpaincbka onimniapa. Paionn, 2005 p. F

1 (8, 2005P). Kocmiunnii Teseckoi I'a66Jia 3apeecTpyBaB CBiTJI0BUit
crajax HagHOBOI 30pi, a uepe3 10 romuH OyJIO 3apeecTPOBAHO IIOTiK
YACTUHOK Bif 1iei sopi, aAKi pyxanucs 3i mBuzakictio 0,99999c¢, me

¢=300000 — — mBuAKicTs cBiTsIa. BusHauTe BiAcTaHb 40 30Pi.
c

2 (8, 2005P). IIImaToK JIHOLY, MO SKOTO MPUKPIIJIEHO
HUTKOIO KYJIBKY 3 T'eJIi€M, IJIaBa€, HAIIOJIOBUHY 3aHYPUB-
HINCh ¥ BOAY, ¥ MUWJIIHAPUUYHOMY cTakaHi. JIig mocTymoBo
TaHe. fIK i Ha CKiIbKM MOJKe 3MiHUTHCSA PiBeHb BOAU B CTa-

KaHi micaa Toro, Sk Kyabka 3i1etTuTh? Maca apomy — 100 T,

rycrura — 0,9 — , mroma nepepisy craxkana S = 50 cm®
cM

3 (8, 2005P). ¥ 10-miTpose Bimpo BMimmaerbcsa 14 Kr
cyxoro piukoBoro micky (0e3 ripxu) i mie 4 JsiTpu BO-
nu. BusHaute rycTuHy mMaTepiany micKy. 3alpomoHyiiTe,
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AK MOKHA BCTAHOBUTH I'YCTHUHY MaTepiayy IyKpy (KpPUCTaIiB IIYKPY),
i cupoOyiiTe ii ominuTH, AKITO BiZoMO, 110 B 3-JIiTPOBY GaHKY BMiImia-
€ThCs 2,5 KT CYXOTo IIYKpPY.

4 (8, 2005P). Kactpyario 3 3 amiTpamu Boau i 1 KT b0y IOCTaBUJIN
Ha BoroHb. IIo0OyayiiTe 3ajiesKHICTh TeMIlepaTypu B KacTpPyJi Bifg uacy,
AKIIO TeIJIOBA IIOTYKHICTBH, fAKa IlepefacThbCs KacTpyJi, MTOPiBHIOE
2 kBT, a BTpaTamMu TEIJIOTH MOKHA 3HeXTyBaTU. IIluToMa TemJI0EMHICTh

K kIx
Bogu — 4200 'H— , MIUTOMA TeILJIoTa ILIaBJaeHHA Jboay — 330 L ,
kr-K KT
S IE:
IUTOMA TeILIOTa HapoyTBopeHHsa Bogu — 2300 ——.
KT

5 (8, 2005P). Biuni-Ilyx i Bysauk i3 6:K01aMu Ta MeIOM BPiBHOBA-
skewi Ha morri (Ous. puc.). Illocekyuau onHa 61K0Ja BUIITAE 3 BYJIU-
Ka. BusHauTe, 3 AKOI0 IIBUIKiCTIO MOBUHEH HaOmmkaTucsa Binmi-Ilyx
Io ByJIMKa, 1100 piBHOBara He mopyiimjaaca. Maca 6g:xonu m=10r,
Maca Beamenuka M =2 Kr , BifcTaHb BiJ ByJiuKa mo omopu [=1m .

eaw| @
l éﬁ/

XLIII BceykpaiHcbka onimniaga. AHinponetpoBcbk, 2005 p.

1(8,20054). ®izuuHi 3anmuTaHHA:

¢ [IIBuakicts BiTpy — 15 —. MoTomnukiicT ige B HaIpsaIMKY BiTpy
c

3i mBuakictio 20 % . SIky mBuaKicTs BiTPY BiguyBae MOTOIM-
KJicT?

* B oxHil i3 ABOX CIIOJIyUYeHUX IOCYAWH i3 BOJOIO ILJIaBa€ M’ sIY MACOIO
1 xr. CKinbKu JIiTPiB BoAM IIepeTeue i 3 AKOI MOCYAUHU B AKY, SKIIIO
M’AY BUTATTU 3 BOAU?

* VY crakaHi 3 BOLOIO TaHe Jif. 30iIbIINTHCS, 3SMEHIIINTLCA YN He 3Mi-
HUTHCS THUCK BOAM HA JHO CTaKaHY IIiCJIA TOro, AK JIig pos3Tame?

* YV MeTajieBiil IIacTuHi 3p0o0JieHO OTBip. 30i/IbIIATHECS, 3MEHIIIAThCS
Y1 He 3MiHATBhCSA PO3MipU OTBOPY, AKIIO IJIACTUHY PiBHOMIpHO Ha-
rpitu?

* fx 3a momoMOrorw JiHiKY BUMIipsATH TOBIHUHY TOHKOI'O APOTY?
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2(8,2005[). Kocmiunuii Tesmeckoi ['ab0s1a 3apeecTpyBaB CBiTJIOBUIA
crajaxXx HaJgHOBOI 30pi, a uepe3 10 romuH OyJI0 3apeecTPOBaAHO IIOTiK
YACTUHOK Bin 1iel 3opi, aki pyxanuca 3i mBuzakictio 0,999999c, ne

¢=300000 KTM — IIBUJKicTh cBiT/Ia. BusHauTe BigcTaHb 40 30pi.

3(8,2005A). lecaTuniTpoBe BiApo, WO BiHISA HATIOBHEHE ITiHOILIAC-
TOBUMHU KYJbKaMM, HAKPUBAIOTHh 3BEPXY CiTKOIO i, mpurpumymun ii,
HaJIMBAIOTh BOAY. ¥ Bipo BXOAUTH 4 JiTpu Boau. 3 KO0 CUJIO Tpeba
THUCHYTHU 3BEPXY Ha CiTKy, 1100 BOHA He ITigHSJIacs IIiJf HATUCKOM KY-
JbOK, AKi cImmBaoTh? KUl BUMIAL MaTHMe Biipo 3 KYJIbKaMU 330B-
Hi 1 ycepequHi micasd TOro, sk CiTKy BiAmycTuau i 00epe:KHO 3HAIU
3 Bigpa? 3pobiTh pucyHok. Bimomo, 1110 rycTrHa miHomaacTy B 5 pasiB
MEHIIIa 3a T'YyCTUHY BOIMU.

4 (8,2005[). Kactpysio 3 3 iTpaMu BOAU ¥ 2 KT JbOAY IOCTaBUJIN
Ha Boroub. IIo0OyayiiTe 3ajiesKHiCTh TeMIlepaTypu B KacTPyJi Big uacy,
AKIO TeIlJIOBa IOTY:KHICTb, AKa NIepefaeThbCcs KacTpyJii, HJOpPiBHIOE
2 xBr, a BrparamMu TemJgoTH MO:KHA 3HexXTyBaTu. [lmToma Termoem-

Ik

HicTe, Bogu — 4200—R, OUTOMA TeIJIOTA ILJIABJIEHHS JbOAY —

KT~
kK KIx
330 L , INTOMA TEeILJI0Ta IapoyTBopeHHs Boau — 2300 L .
KT KT

5(8,20051). Biaui-Ilyx i ByIuK i3 Om2k01aMu Ta MeIOM BPiBHOBasKeHi1
Ha goriri (dus. puc.). lllocekyHuau oxua 612K0J1a BUIiTae 3 ByJiuKa. Bu-
3HaUTe, 3 AKOIO IIIBUAKICTIO TOBUHEH Habam:xkaTtuca Binui-ITyx go Bynu-
Ka, 11100 piBHOBara He mopymiuiacsa. Maca 6a:xoau m =10 r, maca Bej-
menuka M =2 Kr, BiicTaHb BiJl ByJIMKa 0 OIIOPU, HAJ AKOI0 AKpas Mic-
murhkeda [Iyx, =1 m. 3a axux ymos Ilyxy BgacTscs gocArtu cBoei metu?

aw| O

m— %

A4

XLIV Bceykpaincbka onimniaga. Paiionu, 2006 p.

M
1 (8, 2006P). Yuens mocrriniae Ha oJriMmiriagy 3i mBuUAKicTio 2 —
c

i pobuTh 3a xBuauHy 200 KpokiB. BusHauTe TOBKUHY KPOKY YUHA.
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2 (8, 2006P). B akBamapky MOKHa CIIOCTepiraTu 3a TUM, IO Bixby-
Ba€ThCS MiJ BOJOIO, 3i cHeIiaJbHOrO NPUMIIlleHHA, 00JaJHAHOTO IPs-
MOKYTHHM BiKHOM ABOMETPOBOI MIMpUHU. BiJ BepXHbHOTO Kpaio BiKHA
o moBepxHi Bogu — 1,5 meTpa, Big HU:KHBOTO — 2,5 MeTpu. BusHaure

CIJIy THCKY BOAM Ha Ile BiKHO. Ix A
3 (8, 2006P). ITuToMa TeIJIOEMHICTD KZzg{O -

¢ IesaKol piguHu 30iIbIIyeThCA 3i 301i/5-
IIeHHAM TeMIIepaTypu, AK II0Ka3aHO
Ha rpagiky. BusHauTe, IKy KiJIbKicThb 4180
TEIJOTH HeoOXimHo mepematu 2 Kr Iriel
pinuui, 1106 Harpitu ii Big 20 go 60 °C .

4190

0 20 40 60 80 t,%C

4 (8, 2006P). Illocexkyunu 3 Bucotu 50 merpiB Hiarapcrkoro Bomo-
cmajgy 3pMBAEThCA 6 THc. KyOiuHMX MeTpiB Boau. BuaHauTe MOTYK-
HicTb, AKa BUAiIAEThCA 3a 11 maginHsa.

5 (8,2006P). [1o Baskeass B TOUIIL . A . . . . B
A TIpuKpineHa Ha HUTI[ aJlOMi-
HieBa KyJad, a B Toulli B — Ky-
Js 3 THUTAHOBOro cmjaaBy. Kyui o) e}
nepebyBawOTh y PiBHOBa3si, KoJau
aJoMiHieBa 3aHypeHa B OeH3UH, % %
a TuTaHOBa — Yy Boay. BusHaure
T'YCTHUHY THTAHOBOro cmaaBy. O0’eMu Kyab ogHakoBi. I'yeTuHa GeH3u-

.. T
ay — 0,7 , TYCTUHA aJoMiHio — 2,7 —.

r
cm® cm®

XLIV BceykpaiHcbka onimniaga. AHinponeTpoBcbk, 2006 p.

1(8,20064). Pizuuni 3anuTaHHA:

¢ 3anmoBHEHAa BOJOIO IIiBJIIiTPOBa CKJSHA ILTANIKa BakuTh 8 H. fAka
Maca IOPOXKHBOI MIAMIKNA?

* ¥V crakadi 3 BOOIO IIJ1aBac€ Jif. IK 3MiHUTHCA piBeHb BOAU B CTaKa-
Hi, KoJu Jifg posrame?

* 3a paxyHOK sIKOI eHeprii moBiTpsaHA KyJId IMigHiMaeTbCsa Bropy?

¢ Oripkm MaoOTh OLHAKOBY (popMy, aje OOWUH y ABAa pasu MOBIIUM
3a iHmmuii. ¥ cKiJIbKY pasiB BiH BasKumin?

¢ Yomy KoJioAy THM JIerIie BimipBaTu Bix semJi, uum OamKde 10 ii
Kpaio mu 6epemocs?

2 (8, 2006[). B akBamapKy MOKHa CIIOCTepiraTu 3a THUM, IO Bix0y-
Ba€ThCS IIiJ BOJOIO 3i cIeIiaJbHOTO MPUMIIeHHSA, 00JIaJHAHOTO IPs-
MOKYTHHUM BiKHOM ABOMETPOBOI MIMPUHU. BiJf BEepXHBOTO Kpaio BiKHa
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o moBepxHi Bogu — 1,5 merpa, Big Hum:KHELOTO — 2,5 MeTpa. BusHaure
CUJIy TUCKY BOAU Ha Iie BikHO. Ha cKibKu Tpeba 3HU3UTHU PiBeHb BOAU
B OaceliHi, 11100 cujIa THCKY Ha BIKHO 3MEHINNJIACh V 5 pasiB?

3 (8, 20064). ITicna cuabHOTO Ipaay AOUUTJIUBUUA yUeHb BUPIIIUB
BUBHAYUTHU TeMHepaTypy rpaaus. [{iad mporo BiH 3i6paB 1 Kr rpaguH,
3aCHUIIaB iX y ABOJIITPOBY IJIAIIKY 3-HiJl BOAW W JOJUB IO 3alIOBHEHHS
rapsiuoro Bomoio 3a temueparypu 97 °C. Ilicaa Toro, Ak Jig po3TaHyB,
BiH 3HOBY BUMipSB TeMmepaTypy. BuaBuiocs, 1[0 TeMIepaTypa 3HU-
susacs g0 3 °C . fkoro 6ysa remneparypa abony? Termmooominom i3 1o-

. ) Jox
BKiniasaMm sHexTyBaTtu. [Iutoma TemmoemHicTh Bogu — 4200 ———, sin0-
kr-K
oK kIx
oy — 2100 H—R , IUTOMA TeILJIoTa IJIaBJIeHHS Jbony — 330 A .
KI- KT

K
T'yeruna apony — 900 —g .
M

4 (8, 2006[). CepenubocTaTUCTUUHA YKPaiHChbKa POAUHA CIIOMKUBAE
200 kBt -rox emexTpoeneprii mowmicaAnsg. Ha aky BucOTy MoKHA Mif-
HATYU BaroH Maco 60 TOHH 3a paxyHOK Ifiei eHeprii?

5 (8, 2006[). Y3m0B:K TPAMOKYTHOI KJIyMOM XOAWUTH CATiBHUK

. . KM o .
3i mBuAKicTIO 3 —— . Y TOIf MOMEHT Yacy, KOJIU Bin moBepTae 3a KyT A ,
Tox

< b >
XJIOMMYUK IIOYNHAE PyXaTucs 3 Touku D . Y AKo- <« >
. . . A B
My HaOpPAMKY 3i IIBUAKicTIO 5 Mae mitm
ToJI a
XJIOUUK, 1100 3yCTPiTHCA i3 CaZiBHUKOM K-
HatimmBuaite? Yepes axkuit yac BigOymeTbCs I D c
gyctpiu? a=20 m, b=30 ™.

XLV BceykpaiHcbka onimniaga. Paionu, 2007 p.

1(8, 2007P). ®i3uuHi 3anuTaHHA:

. . IM cM
* fIka mBuakicTs 6igpma: 13 — um 2 —?
XB c

* fIxa maca acTtpoHaBTa B ckadaHapi, o Ha Micai Baskuts 150 H?
Bigomo, 1110 mpucKopeHHs BisbHOro naminusa Ha Micami B 6 pasis
MeHIIle, HiK Ha 3eMJIi.

* 3a paxyHOK SKOI CUJIM BasKKUIl BAHTAKHUN aBTOMOOIIb TPUMAETh-
cA HaJ IOoBepxHelo moporu? AmKe Horo KoJieca 3po0JieHi 3 JOCUTH
M’SKOI TyMH I HAallOBHEHI Maiiyke HeBarOMUM IIOBITPAM.
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* Yu Mo:KHa Ha TepesaxX BPiBHOBAKUTH JIBi OAHKU 3 OMHAKOBOIO KiJIbKi-
cTio rapsiuoi Ta xosnomuoi Bogu? Illo 6yae BinbyBaTucs 3 piBHOBarow?

¢ [InacTukoBa KapTKa Mae po3mipu 5,5 cm X 8,5 cm i ToBIuHY 1 MM.
Busuaure ii 06’em y CI.

2(8,2007P). XJIOITYUK CXOAUB JI0 CyIIepMapKeTy i IOBepHYBCA 00~
my 3a 40 xBusinH. BusHauTe BificTaHb 10 CyIepMapKeTy, SKIIO BiJ oMy

IO HbOT'O XJIOTYUK i1110B 3i mBuKicTIO 6 —— , V¥ cymepmMapkeTi mpo0yB
Toz

30 XxBUJINH, a TOJOMY 3 TaKYHKAMU IIOBepTaBCA 3i MBUAKiCTIO 4 II‘QO—I\; .

3 (8, 2007P). Ha mifio3i JeXKuTh BaskKa MeTaieBa IIJIACTHHA Macolo
30 Kr, AaKa Mae popMy IPAMOKYTHOIO TPUKYTHUKA 31 cropoHamu 60,
801100 cm. 3a AKUI KYT TPUKYTHUKA Tpeba B3ATUCS, 11100 OYJI0 Jeriie
BimipBaTu miaactuny Bif migmoru? 3a AKUHA KYT TPUKYTHUKA Tpeba B3sd-
THCA, 100 IePeBePHYTHU ILIACTUHY, 3AiACHUBIIN HAWMEHIIY pPoOoTy?
Yomy 115 poboTa mopiBHIOE?

4 (8, 2007P). Ckasuka Bomu B HBY-miumi marpiBaerncsa 3 20
o 80 °C za xBuyimHy. BusHaure, AK0I0 MOKe OyTU HOTYKHICTD IiUKH.
06’em craguku — 200 M, Maca mopokHBOI cKaAHKT — 100 r. ITuTto-

Ma TeIllIoeMHicTs Bogu — 4200 'I[—m , ckaa — 800 'H—m .
kr-K Kr-K

5 (8, 2007P). [IBa Jyerki 6yioKU (HEpyXoMuii i pyxo-
muit) i aBi smiHitiku (gepeB’dAHa I MerajieBa) 3’e€nHAHI
HUTKaMu (K ITOKa3aHO Ha PUCYHKY) i mepeOyBaioTh
y piBHOBAa3i. YoMy mOpiBHIOE Maca MeTaJIeBOl JiHIAKY,
AKIo Maca gepes’aHol m, =100 r ? Ilicia nosinbHOTO
OIyCKAHHSA CUCTEMU Y BOIY AepeB’sHa JiHiliKa Ha OTHY
MIOCTY ONMWHMJIACA TiJ Bomoo. Ha AKy yacTuHy cBOEl
IOBXKUHU 3aHypuUJacs mpu mbomMy MmeraneBa? I'yecTuna

r r
nepesunun — 0,6 — , merany — 2,7 —-.
cM cM

XLV BceykpaiHcbka onimniaaa.
Axinponertposcbk, 2007 p.

1(8,20074). ®isuuni 3annTaHHA:

KI r
5 uu 0,3
IM MM

¢ Ha migmosi nexxuth gorrka macoro 20 Kr. Ky cuay Tpeba mpuKaac-
TU 4O KiHISA ZOITKY, 1100 BigipBaTu iioro Bim 3emuti?

?

¢ fIka ryctuHa 6igba: 30 3
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¢ 3a paxyHOK AKOI CUJIM BaKKHUI BAaHTAKHUI aBTOMOO1JIb TPUMAETh-
cs HaJ MOBepXHeIo moporu? Ampke fioro Kojeca 3po0JeHi 3 JOCUTH
M’SKOI IyMU 1 HAIIOBHEHI Maii»ke HeBarOMUM IIOBiTpsaM.

+ Ha Tepesax ypiBHOBasKUTHU ABi OaHKMU 3 OQHAKOBOIO KiJbKicTiO ra-
pAuoi Ta xoaoxuoi Bogu? I1lo Gyae BigdOyBaTucs 3 piBHOBarowo?

¢ ITBa OMMBHIOKU IIEPEMOBJIAIOTHCA OAWH 3 OAHUM. AHADPIN CUAUTH
Ha KyxHi, a Cepriii — y kimuari nepen tesneBizopom. Komy 3 HuUX
Kpairre uyTu igmoro? Yomy?

2 (8, 20074). BusHauTe IUTOMY TEILJIOTY 3TOPSHHSA HaJuBa, 1 KT
AKOT0 J03BOJISA€ pos3imaBuTu 1 Kr abony, yaaroro 3a 0 °C, morim Harpi-
T orpuMaHy Boxy Ao 100 °C, micasa doro ii Bunapysartu. Ilutoma Te-

rIx .
IJIOTA ILJIaBJIeHHSA JboAy — 330 ——— , muTOoMa TeIJIOEMHICTh BOAU —

KT
oK KIx
4200 II_ , INTOMA TeILJI0Ta BuIllapoByBauua Bogu — 2300 L .
kr-K KT
3(8,20074). Ha nu:kHi Tpaci fOBKUHOIO 2 KM KaTalTbesa 20 JImx-
HUKiB. Uepes piBHI IPOMiKKHN Yacy BOHU CIIyCKAIOThCSA BHU3 3i IIIBU/I-

. M . . . - o .
Kictio 20 — , micaa woro Bigpasy cimaroTh Ha MiAHOMHUK, SKWHA Him-
(¢

. .. . . M oo,
HiMmae ix yropy 3i mBugkictio 5 —. Yepes axuii iHTepBas uacy t,
c

JVKHUK, IO IMiZHiMAeThCsa, 3yCcTpivae JUMMKHUKIB, AKi COYyCKaIOTHCSA
BHuU3? Yepes aAxuit iHTepBan uacy t, JMKHUK, AKUH CIYCKAIOTHCHA
BHUB, 3yCTpivae JMKHUKIB, I10 TiJHIMAIOTHCSI Bropy?

4 (8, 2007[). HanpukiHIli 3UMHU IMOPOKY 3’SABJIAIOTHCA IIOBigOM-
JIeHHS, 110 pUOAJIOK 3HOBY KYAUCh BilHEC/IO Ha KPUIKUHI. YABITh TaKy
MPOAipABJIEHY JYHKaMU KPUKUHY 3aBTOBIIKKM 15 cm. Ha KoKHOMY
KBaJpPaTHOMY MeTPi KPUKUHU B CEPEIHBOMY OIHA JIYHKA IIJIOIIMHOIO
400 cm?, a mopax i3 Helo TipKa JIBOAY, AKUIA i3 Iiel IYHKH BUTATIN.
PospaxyiiTe HaiMeHIIly IIJIONTY TAKOl KPUIKUHU, IO MOYKe BTPUMATHU

KT
Ha TIaBy ofiHOro pubanky macowo 90 kr. I'ycruna avony — 900 —- .
M

5 (8,20074). Orro ¢ou I'epike, 6ypromicTp Himernbkoro micra Mar-
medbypra, yv 1654 p. ymepiile mpoAeMOHCTPYBaB YJeHAM HiMeIbKOTro
mapJjaMeHTy B IIpHCyTHOCTi immeparopa @Pepaunanga III ceiti Bumar-
Hu# ekcrepuMeHT. O. ¢oH 'epike B3aAB ABi MigHi varri (Mmargedypa3bKi
MiBKYyJIi) i CKJIaB iX pa3oM, OTPUMAaBIIIU IIOPOYKHUCTY chepy aiameTpom
6s13bK0 35 cMm. Koam 3i cdhepu Bigkauaau moBiTps, ABi BiciMKu KoHelt
He 3MOTJIA PO3TATHYTU HPUTHUCHYTI OZHA IO OJHOI MiBKYJIi, IO yTPU-
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MyBaJucs TiAbKM aTMochepHUM TucKoM. OiiHiTh cuiy, AKYy MaB IIPHU-
KJaZaTh KOKeH KiHb y FOPM30OHTAJIbHOMY HAIMPSAMKY, 11100 posipBaru
niBgyai. Armochepruit Tuck — 100 xIla.

A s B

XLVI BeceykpaiHncbka onimniaga. 2008 p.

1(8, 2008). ®izuuHi 3anTuTaAHHA:

¢ Yuurenb Gi3MKM BUPIINB BUMipATH CBi#l IyabC 3a JOIIOMOTOIO Me-
TPOHOMA, AKUII MOKAaB KOXKHi miBceKyHAu. BusaBuaocs, 1110 3a COPoK
ymapiB MmeTpoHOMA cepiie poouTh 23 yaapu. SIKuii myabc y BUNTEN
(CKimbKM yaapiB 3a XBUJIUHY POOUTH 1oT0 cepiie)?

¢ I11o mae 6inbIry Macy: JiTp oiii um Kimorpam Bogu?

¢ IlTo mae 6inmprnit 06’ em: JiTp ouii yu Kisorpam Bogu?

. . . KM e
¢ JlroguHa 30irae cxomamu 3i mBUIKicTiO 5 . Hasycrpiu it
KM oz
3i mBuUAKicTIO 2 HECYTh I3epKaJio, y SKOMY BOHA 0aUUTh CBOE
oz

BimoOpaskeHHA. 3 AKOIO IIBUAKICTIO 3MEHINTYETHCS BifCTaHb MisK
JIOAUHOIO Ta ii BimobpakeHHAM?
¢ 3a paxXyHOK AKUX (PisUUYHUX ABUII] YTBOPIOETHCS BecesIKa?

2 (8, 2008). HeBenukuii TArapenh Ha HUTIi, AOBMKUHA AKOI —
90 cMm, Bimxuauau Ha KyT 2° Bim mOJIOJKEHHS piBHOBAru i BiAmycTuan.
BusHauTe cepeHIO IIIBUAKICTh PYXY TATApPIlA 3a mmepioa. [loBigka: moB-
JKMHa KoJa pagiyca R mopiBuioe 2nR, ne =3 . [IpucKkopeHHs BiTbHO-

. M
ro maginua g~10 —-.
c
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3 (8, 2008). ITicna momaui KyToBoro ¢yrboJicT mobir Tak, 1o 3a-
JIeKHICTB BiJ uacy iioro xoopamuaTtu Xx(t) , SKa BiAKJIagaeTbCA B3IOBIK
6iuHoOi JiHil TOJA, Mae BUTJISAM, CXeMaTUYHO 300paskeHU Ha IIePIIIoMY
PHUCYHKY, a 3aJIe;KHICTh KoopAmMHATH Y(1), AKa BiAKIaTaeThCA B3LOBIK
JiHii BopiT, Mae BUTIAL, 300paskeHU HA ApyromMmy pucyHKy. [loOymyii-
Te TpaeKkTopiio (pyTdosicTa. BusHauTe ioro cepeHIo MIBUAKICTD 3a IIep-
m1i 10 cexkyHa. ¥ aki MoMeHTH Yyacy (GyTOOJIiCT JOoKIamaB HAOIIbIIIIX
3yCUJIb?

x, MA Ys MA
20 H—f N 20
II / \
10 10 / \
//
/ 7
/ / \
0 5 10  te 0 5 10  te

4 (8, 2008). ITopo:kHS AisKKa IITBUAKO CKOUYETHCA 3 PIBHOTO CXUIY
ropu B mope. HaBsnoriu iii cTpinsge KoBOO, Ky AKOTO BIyUa€E Bcepe-
auHy niskKu. Ilicaa Toro SK HisKKY BUTATJIN Ha Oeper, BUSBUJIOCH, IO
B Hili JimIIe OAWH OTBip, a KyJii Bcepenuui Hemae. CrpoOyiiTe MOACHUTHI
e ABUINEe I BUBHAYUTHU INBUAKICTD, A
3 AKOI0 pyXaJiacA KyJad BCepeamHi miK-
KU, AKIIO IMIBUAKICTL TiKKM B MOMEHT

. M
momnajgaHHa KyJIi craHoBuiaa 15 —. X ¥
c

5 (8, 2008). IToGyayiiTe B JTim3i 306pa-
JKeHHA IBiKU. L

XLVII BceykpaiHcbka onimniaga.
Paitonu, 2009 p.

1 (8, 2009P). ®isuuHi 3anUTaHHA:

¢ HapucyiiTe npubin3Hy TPAaEKTOPil0 KiHUMKaA I'BUHTA T'eJIiKoITepa,
AKUN MigHiMaeTbesa Hal 3eMJIeTO.

¢ 3aBOaKu AKUM (HiBsUYHUM SBUIIAM IIPAIIOE TEPMOMETD?

* Yowmy, 11100 3irpiTé pyKu BBUMKY, MU CTUCKAEMO IOJIOHI B KyJIaKku?

* fIk Bimomo, Bosla Mae MakKcuMaJbHy rycTuny 3a 4 °C, a samepsae
3a 0°C. ITosacHiTh, AK Ile omIoMarae pubam y CTaBKax IIepe3uMy-
BaTH.
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¢ Pakera Bigmanserbca Big Semuri i mBuakicTio 8 — i mpogoBixye
c
POSraHATHCSA 3aBAAKN PEAKTUBHOMY IBUI'YHY, 3 SIKOI'O BUJIITAIOTH

po3xapeHl rasu 31 IIBUAK1ICTIO 2— B1JHOCHO KOpPIIyCa paKeTHu.
C

Kynu i 3 K010 MIBUAKICTIO PyXaloThCs IIi Ta3W BiTHOCHO cIiocTepi-
rava Ha 3eMJi?

2 (8, 2009P). HeBipHO HajaIlITOBaHi Barm IOKAa3yiOTh Macy TiJ,
30isbIlIeHy Ha IMEeBHY OJHAKOBY BeauumHy. Ha HUX 3Ba)KuUau IUHIO,
KaByH Ta rapOys. [luna sataruynaa Ha 2,5 Kr, KaByH — Ha 7,5 KT,
a rapbys — Ha 12 kr. Konu x quHIO, KaByH Ta rap0ys3 Ha IUX Barax
3BaKUJIU Pa30M, Ti mokasanu 21 Kr. SIKy Macy mHOKasKyTh IIi Baru, AK-
110 Ha HUX 3BAXKUTHU I’ ATk g6yK mo 100 r koxxkHe?

3 (8, 2009P). Kpir 3asi3 B onmH BXig Hopu ¥ uepes 45 ¢ BUIi3 3 iH-
mroro. 3HAUAITh, V CKiTBKY pasiB IMLIAX, AKUI I0J0JIaB KPiT, OiabImit
3a MepeMilleHHa. 3HANIITh MIBUAKICTL IepecyBaHHA KPOTa T'OPU30H-
TAJbHOIO MiJTBHUIIEI0 HOPHU, AKIIO BiOMO, IO I IBUAKICTH yABiui
MeHIIa 3a MIBUJKICTB, 3 AKOI0 KPIT PyXaeThbCcsa BePTUKAJILHOIO BHUS,
i ynBiui 6isbIna 3a MBUAKICTE, 3 AKOIO KPIiT migHiMaeTbed Bropy. Ha pu-
CYHKY 300pasKeHU Iepepisd HOPU KPOTA BEPTUKAJIHLHOIO IJIOIIWHOIO.

1M 1M lm

1M 1M

4 (8, 2009P). 3ammoBHeHa oJieio giTpoBa 6anka mae macy 1200 r. Ta-
Ka JK 0aHKa, HAIIOJIOBUHY 3allOBHEeHA MeJoM, Mae Macy 1 Kr. 3HalIiTh

KT
TyCTUHY Mely, AKIIO0 IrycTuHa oaii — 900 —-.
M

5 (8, 2009P). ¥V anumHKOBIiM irpamimi Ha piBHI cBOiX
ouei I0HUY (Pi3UK TOMITUB Bifg3epKaieHHS CBiTUIbHU-
Ka, AKUH BUCiB IPAMO HaJ M0oro rojioBoio. IckpaBa mar-
Ka Ha irpaImkKoBiit KyJabIli HiOu ginniaa 1i BepTUKaaIbHU
pazxiyc HaBoia (Ous. puc.). JOuuit Gisuk Ha qeAKuit yac
3aMUCJIUBCA I TOAYMKU 3HAMIIIOB, Y CKiJIbKY pasiB Bia-
CTaHb BiJ| I[ATKY Ha IIOBEPXHi irpaliku 10 CBiTUJIbHUKA
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0iybIlla 3a BiAcTaHb Bif MATKU 10 iioro oueit. CrpoOyiiTe 3po0OUTHU Iie
¥ BU, ajie, 3BiCHO, y MUCHbMOBiit hopmi.

XLVII BceykpaiHcbka onimniaga. AHinponetposcbk, 2009 p.

1(8,2009[). PizuuHi 3anTUTaHHA:

¢ 3a paxXyHOK YOTO MaJIeHbKi KpameJbKUu BOAM, 3 AKUX CKJIATAIOThC
XMapHu, He IMagaioTh?

¢ JIyYHUK HATATHYB TATHUBY I TigHAB JYK yropy. OnuiriTs mepeTso-
PeHHA eHeprii mig yac mocTpiny i MOJIbOTY CTPiIu.

¢ VHOUi Ha ITOBEepPXHi 03epa MOKHA ITO0AUNTH MiCAUYHY AOpiskKy. Yu
3ajie;KaTh PO3Mipu JOpiskKY Bix BiTpy? BigmoBigb mosACHITE.

¢ ITosacHicTh, yoMy MOOiIbHUIT TejmedoH Iig uyac BiOpoA3BiHKAa II0-
YMHAE PyXaTucAd BHU3 MOXUJOI0 IJIOIIUHOIO IMapTU, HA AKiA q0oTH
JIe)KaB HePyXOoMO.

¢ JIBi piBHi 3a cHJIOI0 KOMaHIU MEPETATYIOTH KaHaT. Kyau cupsamo-
BaHa I YOMy JOPiBHIOE CHUJIa TE€PTH, IO Ai€ 3 OOKY IIiJJIOoTH Ha KO-
MaHIy, AKa MicTUThCA JiBopyu? HacTuHa KaHaTa MiK KOMaHZaMUI
TOpU30HTAJbHA I HaTATHYTA i3 cuoro 2000 H.

2 (8,2009A). ITicaa mKoJM yueHb 3aHIIIOB IO CTAHILIl METPO U IToYaB
CIYCKATHUCA eCKaJIaTOPOM, CTOSAYN Ha CXOOUHILI, ajie, IPOiXaBIIIN II0JIO0-
BUHY IILIAXY, 3raZiaB IIpo GarkyabTaTuB i3 pisuku. Ik Hatickopie yune-
Bi OBEPHYTHCS O ITKOJU: MOOITTH ITi€l0 2K JIiHi€I0 ecKajlaTopa Hasa[
yropy 4Yu CIoYaTKy 30irTu BHUS3, a IOTiM IIOGirTH Bropy 3yCTPiUHOIO JIi-
uHiero? EckanaTop meTpo HapaxoBye 70 CXOOUHOK i pyxaeTbcs 3i IIIBUI-
KicTio 8 cxoaquuKy 3a 4 ¢. XJIONUYUK Oi3KUTH i Bropy, i BHIU3 3 OJHAKOBOIO
IIIBUAKICTIO BiTHOCHO ecKajaTopa — 4 cxoguHku 3a 3 ¢. Ha ckinbKu ce-
KYHJ BiIPiBHATUMETHCA YaC PYXy €CKaJaTopoM B 000X BUIIagKax?

3(8,2009/[). Maneubkuii cBiTIONION,
fioro ysAiBHe 300pa’KeHHA Ta ONTUYHMH 4] B 0
IeHTP JiH3U MO3HAUEHI Ha PUCYHKY TOU-
KaMu. YKaKiTh, AKa TOUYKa YOMY Biamo-
Bimae. IlepeHeciTh PHUCYHOK IO 30IIIHTA
i, BpaxoByIOuUH, 110 TOJIOBHA ONITUYHA BiCh JIIHBW MICTUTHCA B ILJIOIIUHI
puCYHKAa, mobyayiiTe ii i 3HANUAITH GOKYyCHU JTiH3U.

4 (8,2009). Ha mo6ymoBy 6iunux crimok 1000 KoMipoK CTiILHUKIB
i3 MegoM 6K0IM BUTPauaoTh 12 I BocKy. 3HANAITH TOBIIIUHY BOCKOBOI
CTiHKU, AKa POo3Aijsae Mel ¥ cycimuix Komipkax. Komipka mae Burisan
IIIeCTUTPAHHOI MPU3MHU 3i CTOPOHOIO IIIECTUKYTHUKA 3 MM i TOBIKUHOIO

. . KT
Giunoi crinku 2 cm. I'ycTuna Bocky — 960 —-.
M
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2 cm
3 MM
5 (8, 2009). AgminicTpa- 2M

Iig IIKOJU JopyduJsa BUU- 2M¢° © o o o
TeJeBi (isuKu pospaxyBaTu 2 M o o o o o
MiHiMaJbHY IIUPUHY A3epKa- ?1 R
Ja A OONafHAHHA 340y I8 5Mm ©O O O O O
3aHATEH CIOPTUBHUMU TAHIIAMH.
KepiBHUK I'ypTKa IJIaHYE CTOA- 0 o0 o o o
T O0JMYYAM [0 A3epKaJa, II0-

KasyBaTHU BIPaBU I 6aUMTU IPU IHOMY, K 32 HUM IX BUKOHYIOTH yci
20 yunis. Bigcramb Big KepiBHUKA 10 A3epKasia — 2 M, Bif mAsepkaja
IO HAUOJMKYNX YIHIB — D M, Bifcranb Mixk yunamu — 2 M (0us. puc.).
JomoMosKiTh yuuTesieBi pospaxyBaTu MiHiMalabHy IIUPUHY A3epKaJia.

XLVIII BceykpaiHcbka onimniaga. Paionu, 2010 p.

1(8, 2010P). ®izuuni 3anuTaHHa:

¢ Horu BeJIMKUX iCTOT, TAKUX K CJIOHU, 0ET€eMOTH, HOCOPOTH, TOBOJIi
TOBCTi IIOPiBHAHO 3 IXHIMH po3MipamMu, TOAlI K HOTU KOCYJb, CO-
0ak, KoMax MOPiBHAHO 3 IXHIMU po3MipaMu 3HAYHO TOHIINI. YoMy
31 30iJBIIEHHAM JKMBUX iCTOT He BUKOHYETHCS IPOIOPIiHHICTH

Mi’K TOBIIIMHOIO ¥ po3Mipom Hir?

¢ Jloia yoro mijy yMUBaJIbHUKAMU I BAHHAMU BCTAHOB-
JIOIOTHh TaK 3BaHI cu(oHM, AKi MalTh BUIJIAMA ABidi
BUTHYTOI TPyOKU (dus. puc.)? IlpoimtocTpyiiTe cBOIO
IYMKY PUCYHKOM.

¢ Ine pacuuii gomi. Ha Benmkiii BigcTrami He BUIHO.
VasiTe, 1110 y Bac € qyKe AKicHa IIBUAKicHa oTOoKa-
Mmepa. Bu 3pobunu mHeio mutrteBe (orto morry. I1lo Bu
mobaunTe Ha PoTo? 3POOIiTH PUCYHOK.

¢ Konu mu muBuMocAa Ha pub B aKBapiyMmi, BOHU 3JAlOThCA TPOXU
30inbiienuMu. 1K BU qymaeTe, 3MiHIOIOTHCA UM Hi HAIli po3Mipu

3 TOUKU 30Dy aKBapiyMHUX puod?
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+ Ak Bimomo, ITIypynu 3aKPYyUyIOTh.
Ckinpku obepriB Tpeba 3pobutu,
100 TOBHICTIO 3aKPYTUTHU IITyPYII,
300paskeHuit Ha GoTo?

2 (8, 2010P). MixMicbKOIO TPacOO B OAZHOMY HANIPSAMKY 3 PisHUMU
MIBUAKOCTAME PiBHOMipHO pyxaioThcsa 10 aBToMo6isiB. AKoi0 MOKe
OyTH MaKCHUMAaJIbHA KiJIbKicTh 00TOHIB?

3 (8, 2010P). ITpominb cBiTsIa Bif Ja3epHOl YKA3KMU il OeAKUM KY-
TOM ITaJla€ Ha A3EPKaJo, 110 JIeKUTH Ha ITOBepXHi croay. AK i mig akum
KYTOM JI0 IIEPIIIOTO A3epKaJja CJiJl po3TallyBaTu APYyre, 100 Imicjad mo-
CJiMOBHOTO BiAOUTTA MPOMEHS CBiTJIa BifJ mepIioro i Apyroro A3epKaJ
CIIPAMYBAaTH HOT0 Y 3BOPOTHOMY HAIPAMKY (He3aJeKHO BiJ BeTMUNHUI
KyTa maJiHHA IPOMEHS Ha IepIime A3epKajo)?

4 (8, 2010P). Kongurepcbka (pabpuka 3aaiasd pekJaMu 3podouia
301JIBINIEHY KOMilo IJINTKHU IITOKOJaay. PekjJaMHa IIJINTKA MAa€ JOBKUHY

. KT
2 M i BUTOTOBJIEHA 3 TOPUCTOTO IIOKOJIAY, I'yCTUHA AKOro — 600 —-,
. .o . KT
TOJi AK IyCTWHA 3BUYaiHOI MauTKHU moKoixany — 1200 —-. Busnaure
M
Macy peksamMuol mauTKu. Maca 3Buuaiinoi mautku — 100 r, moB-

xuHa — 20 cMm.

5 (8,2010P). Besiocunenucr-mouaTKiBeIrb mepiii Tpu CeKYHIM po3ra-
HABCHA, IOTIM 4 CeKyHIM IXaB 3i cTaJI00 IIIBUAKICTIO, IIOTiM raJibMyBas,

BHOBY ixaB piBHOMipHO, HapemTi , M,
. b
3araJibMyBaB i 3ynuHuUBCA. Bu- c
3HaUTe cepefHIO IIBUIKICTH BeJo- 10
CHIIeLUCTA 3a BeCh dac pyxy (Biz- / \\
. KM | . / \
MOBimh momaTM B —— ) i cepemHIo
TOf 5
MIBUAKICTH BEJOCUIIEANCTA 3a IIep- / \
Iy MOJIOBUHY HLIAXY (BigmoBimb / N\
M ) R A A R B A
moJaTu B — ). >
A c 0 5 10 tc

XLVIII BceykpaiHcbka onimniaga. AHinponetposcbk, 2010 p.

1(8,20104). ®izuuni 3anuTaHHA:

* Yomy BesnKi Tija, Taki AK IJaHeTH i 30pi, MalOTh KYJIICTY (opmy?

¢ ITosicHiTh, YOMYy BpaHIIi Ta BBeuepi, KOJU COHIle IepebyBae 6inisa
TOPU30HTY, BOHO He TaKe sicKpaBe, K VIeHb.

* YoMy, KOIM YKJAZalOTh KaxJi, MisK MJIUTKAMU 3aJUIIAIOTH IPO-
MiKKu?
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¢ Ak Bu mymaere, 301JIBIIUTHCS, 3MEHIIUTHCA UM 3AJUIIUTLCS He-
3MiHHOI0 )OKYCHA BificTaHb 30MpPAIbHOI JIiH3U, AKIIO JIH3Y 3aHy-
putu y Bogy?

¢ Yomy B3UMKY IIOTAHO TEIJIOi30JIbOBaHi BiKkHA HAMEP3aloTh JIHOJOM
3 OOKYy 3aIIOBHEHOI TeILJIMM IIOBiTpsSM KiMHATH!, a He 330BHi, Je I10-
BiTps Mae HUSLKY TeMIepaTrypy?

2 (8, 2010). Illypyn 3aKpy4yyOTh 3i IIIBUI-
KicTio 2 obepTtu 3a cerkyunay. IHoB:KmHa Irypymna
l=4,5 cm . BusHauTre MIBUAKICTh, 3 AKOIO IITyPYII
BKPYUYYETHCSA B CTiHKY.

3 (8, 2010). YBeuepi micasa moiry Mik ABOMAa OJHAKOBUMMU I1apa-
JIeJIbHUMU OyIUHKaAMU 3’ ABUJIACS HeBeJINKAa KaaioKa. XJIOIUUK CIPs-
MyBaB Ha Hel CBiTJIO JixTapuKa, BigoOpaskeHHsS SKOT0 modaumia IiB-
ynHKa 3 OyAuHKY HaBporu. Ha akiii BigcTaHi Big OyAMHKY XJIOTUYNKA
YTBOPUJIACS KaJII0XKa, AKINO BifcTaub MixK Oyguunkamu — 40 M, XJI0II-
UMK KMBe HA TPEThOMY IIOBEpCi, a JiBUMHKA — HA I’ ITOMY.

4 (8, 2010[). [Tuniagpuuna mi’KKa 3 ABO- _ D =
Ma OTBOpaMM 3aIllOBHeHa oJjieio (dus. puc.). - d g
Heob6xinHo, He HAXUIAIOUN TiKKY, 3JUTH H
3 Hel 0J1i10 3a JOIIOMOTI0I0 I'HYYKOIr'0 TOHKOTO : < A
IIIJIaHTa, ONUH KiHeIb AKOTr0 OIYyCKAEThCS
B 0JIif0, a uepes APYyruil BimOupaeThCs IIOBi- N
TPA OOTH, AOKU IIJAHT He 3allOBHUTHCS & B H
oJIiero 1 Ta jmaJi ming mgiero cuiu TAMKIHHA He g
moTeue caMOCTiiiHO. SHAWAITh HANOGIIBIITY H v

Macy oJiil, Ky TaKUM YMHOM MOJKHA 3JIUTU
3 piskku. Iliamerp aixxku D =60 cm, BuCO- JKKa 3 OiET0

Ta H=90cM, mouyaTKoBHII piBeHb O0JIii

h=70cMm, BifcTaHb MiK 30BHIIITHIMH KpasMu OoTBOPiB d =52 cM, 10B-

KI .
suHa mtanra — 1,5 m. I'yeruna oaii — 900 —-. Ilmomia Komna papgi-
M

ycom R: S=nR?, me, BBaskaTuMe- I, mh
Mo, 1110 T~=3,14 .

10

5 (8, 2010[1). Ha rpagiky 3o6pa-
JKeHa 3aJIeKHICTh HIIAXY Bif dacy
(3a 15 c pyxy). IlobynyiiTe 3ames- 5
HiCTh MIBUIKOCTI Bix yacy. BusHaure
CepeHIo IMBUAKICTH 3a IEepIINy II0-
JIOBUHY Uacy; Ha APYTifl MOJOBUHI
HLIAXY. 0 5 10 t,c

\
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XLIX BceykpaiHcbka onimniaga. 2011 p.

1(8,2011). ®izuuHi 3annuTaHHA:

* Konguiionep yJIiTKY OXOJIOAKY€E TTOBIiTPs B KiMHATi. 30BHI OyAmH-
Ky BCTAHOBJIEHO OJIOK i3 BEHTHJIATOPOM, 3 AKOTO AMe rapsude IOBi-
Tpd. IlodacHiTH, YoMy HOBiTpA rapade.

* Kosiz B cepeIHBOMY IIPOTATOM MO0U TeMIepaTypa MoBiTpA Ha BYJIHU-
i HarimenIma?

¢ YoMy HaBiThH y ACHY HiU HPAKTUYHO He BUIHO 3ip moOausy ropu-
30HTY?

¢ Yomy OynbaIirku i yac KUOiHHA BOAU, MigHIMa0UYNCh i3 Timnbu-
HU, 30iIbIITYIOTHCA B po3Mipax?

* dx Tpe6a TIOCTAaBUTU A3EPKAJIO IOPAA  .ARITOMOMN AXATI AHXKIH

i3 HaBeOJeHNM HAIINMCOM, I_T_I06 moro IANUT €34 ATI!HOTO® XA
npouuTtatu? Illo ram Hanucano?

2(8,2011). Iym mae 100 orBopis miomeio 0,3 MM® KoXeH. 3 AKOIO
IIBUAKICTIO BUJIiTae BOJa 3 OTBOPiB AyIy, AKIO 9-IiTpoBe Biapo Ha-
TIOBHIOETHCS 38 XBUJIUHY ?

3 (8, 2011). IlIBuAKicTh KiHIIT XBUJIWHHOI CTPIiJIKM HACTiHHOTO

TOAWHHUKA JOpiBHIOE 9 —— . 3 AKOI0 IIBUIKICTIO PyXaeThcA KiHeIb
XB

TOMHHOI CTPIJIKY TOTO *K TONUHHWKA, AKINO BoHA B 1,5 pasa KopoTIa
3a XBUJIUHHY?

4 (8, 2011). Komamka JeTUTh 4O TOHKOI JiH3M B3LOBXK 11 IOJIOBHOI

onTuuHOI oci 3i mBuaKicTI0O 10 — . Yepes 1 ¢ micasa Toro, AK ii 306pa-
¢

JKeHHA MaJIo HaTypPaJIbHY BEJIUUUHY, PO3Mip 300pakeHHA 30ibIITUBCS
ynBiui. Busnaure tun jginsu Ta il ¢pokycHy Bifgcranb. IKuM craHe 30-
OpasKeHHJ IIe uepes 2 ¢ MOJILOTy?

5(8,2011). B akBapiym, axuii mae ¢op- pA
My Kyb6a 3i cropouroio 40 cm i cToiTh Ha Ba-
rax, o0epesKHO HAJMJIN TPU PiguHU pisHOI
TYCTHUHHU, IO He 3MIiIIYIOTHCSI MiXK c000I0
(ogua 3 HUX — Boza). BusBuiocs, 1110 3a-
rajbHa Maca aKBapiyma 3aBISKHU IIbOMY
30inpmmiaca Ha 68 xKr. S3HaugiTL 06°eM aK-
Bapiyma B JiTpax. Busnaure, CKiIbKM JIi-
TPiB BoAu OYJIO HAJIUTO B aKBapiyM. 3aierx- >
HiCTh T'yCTUHU DPiAWHHU P B aKBapiymi Bif 0 12 24 40 &, cm
TIMOWHY 3aHYPEeHHA HaBeleHa Ha rpadiky.
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L BceykpaiHcbka onimniaga. 2012 p.

1(8,2012). ®izuuHi 3annuTaHHA:

¢ 3Ba'KYIOTh BEJIMKUM MPO30pUil 3aKPUTHUH Ky0, HA AHI AKOTO CTOITh
pazmiokepoBaHui rejsrikomnTep. 11lo moKaKyTh Baru, KOJIM TeJIiKOMI-
Tep 3JIETUTH i 3aBUCHE B MOBiTPi?

¢ Y cayoHi aBTOMOGiA, 10 ife 3i cTayso0 MIBUAKICTIO, BiATyCTHIN
KyJabKy 3 rexiem. Ta miguanacsa mig camicinbkuii gax. Kyau moune
pyxaTtucsa KyJabKa, KOJIu aBTOMOOiIb 3arajabMye?

¢ ¥ axkux 30HaxXx nmobsusdy Micama (dus. puc.) He BUAHI 30pi HaBITH
y scHy morony? BiamoBigb mMOACHITE.

¢ Ha moxBip’i smesxuTh Kooma. e i woMy CJIif y3saTucsa 3a KOJOAY,
1100 BigipBaTu ii Big 3emMJIi 3 HAMMEHIIIUM 3YCUJLIAM ?

¢ 3a mocaimKkeHHA B AKiN ranxysi @pisuku Oysa npucyn:xena Hobemis-
cbKa mmpeMmisa 3 gpisuxku y 2012 porri?

2 (8, 2012). Yuurens (isuku 3ynuHUB Takci. [Ijasa Toro, 1mob Buac-
HO IIOTPAIIUTH B aepomopT, aBTOMOOiNb, 3a PO3PaxXyHKaAMU BUUTEJI,

MaB ixaTu i3 cepequboIo MBUAKiCTI0O 30 —— . IlepIy TpeTUHY HIIAXY

rop
TaKci ixaso uepes 3aTopu Ha BYJHIAX MicTa 3i mBuakictio 15 ,
ron
IPYTYy TPETUHY — Uepes ImepeamicTsa 3i mBuakictio 35 . Busnaure
rox

CepemHIO MIBUAKICTH HA MEepIIUX JBOX TPETHHAX MUIAXY. UM BCTUTHE
BUHMTEJb B aeporropT? Binmosigs obrpyHTyiiTe.

3 (8, 2012). YacToTa myJibCy XJoONuuMKa — 75 ymapiB 3a XBUJIUHY,
a giBumHKuT — 85. ¥V aKuiich MOMEHT Yacy yJapHu iXHiX cepmellb CIIiB-
nanu? Yepes AKuil uac ygapu CIiBIagyTh 3HOBY?

4 (8, 2012). [IBi nuaiHAPUYHI DOCYAUHMU PiBHUX AiaMeTpPiB CTOATH
nopdAn Ha croii. Ilepmma mocyauHa 3alOoBHEHa BOAOIO IO IIO3HAYKU
18,5 cMm i MmicTuTh ycepeaquHi MifHy KyJabKYy. [pyra mocyanHa sarioBHEHA
BOJIOIO IO MO3HAUKMU 19 cM i MicTuUTh ycepeanHi aloMiHiEBY KYJIbKY.
Kynbku mgicTaioTh i3 mocyAuH i MiHAIOTH MiCI[IMU: Y IEPIIY IOCYAUHY
OITyCKAIOTh AJIIOMiHiIEBY KYJBKY 3 APYTOI IIOCYAUHY, & B APYTY — MiTHY
3 mepimoi. Ilicas mporo piBeHs BOAU B mepIiii mocyausi crae 20,5 cMm,
a B apyriit — 18,5 cm. fIka 3 Kyabok OyJja 6GinbIioro 3a pos3mipom?
3HalIiTh BiAHOIIEHHS JiaMeTpa ApYyTroi MOoCYIUHY 0 AiaMeTpa IepIioi.

5 (8, 2012). [Ina Toro 106 BMXOBATH OXaWHUX CBUHEH, pOgMHA
depMepa BuUpilma MOBICUTU Ha CTiHKY CBHMHApHUKAa a3epKajio. Bu-
3HAUTe, KO0 MOKe OyTH HaliMeHIIIa BUCOTA A3epKaJa i AK #oro ciifg
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noBicuTu, 1100 HaAWMOJOLIIA y
CBUHS, PO3Mipum SKOI HaBeaeHi
HA PUCYHKY, MOTJIa IIO0AUUTHU Ce-
0e B HbOMY Ha IOBHUI 3picT. Bi-
IoMO, Io Bara HaumoJsonmroi (i
HaWMEeHIIIOl) CBUHI Yy CBUHAPHUKY
craHoBUTH Tiabku 21,6 % Bix Ba-
riu Hamnobingbmrol csuHi. Busmaure,

24 cm

»la

36 cm

SAKOI0 Mae OyTu HaliMeHIIIa BICOTa
JI3epKaJja i AK Moro cJjaif mosicuTu, mob yci cBuHi Morau mobauutu cebe
B HbOMY Ha MOBHUU 3picT.

LI BceykpaiHncbka onimniapa. 2013 p.

1(8,2013). ®isuuHi 3anmuTanHd Ha YABY i1 (haHTa3if0:

SKIIo mosrieTHJIeH MOKJACTH HA apKyIl KHUMKKU, MOKHA JIETKO
MIPOUYUTATH, IO TaM HAMKCAHO. AJie AKIO HOT0 BigmaauTu Bif
TEKCTY, OYKBU PO3IJINBAIOTHCA I Ha MEBHill BifcTaHi Ay:Ke BaKKO
1Ioch IpounTaT. SIK Bu gymMaeTe, YoMy Iie BimbyBaeTbcsa?

Yomy i1 3a AKUX YMOB HNOBITPAHI 3Mil He mafar0Th HA 3€MJIIO.
dpanuyecko IHrouri, 3Beprarounce a0 larineo Marines, mocunaersesa
Ha HibuTO mobpe Bimomuii fiomy mocuain. Koau kopabeab cTOITh, TO
KaMiHb, AKUH BiAOYCKAIOTh i3 BEePXiBKU MIOTJIN, Haja€ mopan i3 ii
migHiKKAM. AJle Koau Kopabesb IIJINBe, KaMiHb, AKUH Bigmycka-
IOTh i3 BepXiBKU ITOTJIN, BigcTame Bif il migHisKoka Ha 6araTo JiKTiB
Ha3aM, OCKiIbKM MOKU KaMiHb JIeTiTuMe BHHU3, KOopabejab BCTUTHE
MIPOILINCTH ITI0 BificTaHb yrepen. SIK Bu rajaeTe, 110 Ha Iie BiAIOBiB
T'. Tamineii?

Meneny KaBy yacTo IIPOJAlOTh Y BAaKYYMHilI yHaKOBIli, AKa Mae
BUTJIAA OPAMOKYTHUX HaKeTiB-IeramHoK. 1[I makeTwm Ha JOTHUK
IysKe TBEPAi, aje AKIIO X IPOKOJIOTH ¥ BITYCTUTHU IIOBiTPs BCcepe-
IWHY, BOHU Bifpasy M’ AKIIAIOTH i BTpauaioTh ¢opmy. IlosacHiTS,
YoMy, SKIIO BifKauaTyu TOBITpA, KaBOBUI
TIOPOIIIOK «TBepaie» i 306epirae HamaHy
dopmy?

Ha dororpagii mu 6aunmo uacTKOBe MicauHe
3aTeMHEHHsA. Y ABiTh, 1110 g yac ¢poTorpa-
¢dyBaHHA IIHOTO 3aTeMHEHHS BU B cKadaHIpi
nepebyBaiu Ha ocBiTyieHii yacTuHi Micaia
¥ nuBuauca Ha 3emuio. IIlo Bu 6aunnu? Ha-
BeJiTh y BiANOBiAi cxeMaTUUYHUUA PUCYHOK
i mariTe cTHCIIe MOSCHEHHS.
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2 (8,2013). HagsBykoBuii maca:kupchbKuii JiTak « KoHKOpA» mepiry
BOCBMY Il OCTAHHIO BOCBMY YaCTUHU CBOIO ILJIAXY PYXA€ThCS i3 cepen-
HBOIO IIIBUAKICTIO U, a PEIITY Yacy — 3 YTPUUi OiIbIII0I0 KpeiicepechbKOoi0
mBuUAKicTI0O. BusHauTe KpelicepchbKy MIBUAKICTL « KOHKOpAa», AKIITO

KM

cepeHA MIBUAKICTH HA BCbOMY ILIAXY mopiBHioe 1400
oz

3 (8, 2013). Ha pucyuKy 3o0pakeHa 0JIMCKaBKa, dKa Ay2Ke IIIBUIKO

OPOXOAUTH ILJIAX Bif XMapu A0 3eMJi. YIPOIOBXK SAKOro uacy Oyne

YYyTHO T'YPKIT rpoMy JIIOAWHI, KA Ha PUCYHKY 300paskeHa 3JiBa HaZ

moxinkom 1 cm? BeaskaTu maciinTad puCyHKa TaKUM, 1110 1 ¢M Ha HBOMY

BigmoBizae 150 m. IlIBuaKicTh 3ByKY B mmoBiTpi — 330 —.
c

)

(AR iIiIIIlII i
Y e o A S D6 e 7 g M O D MR 2L A B e 6 B 6 IR T B 0542

ITpunyctumo Temep, 110 JIOAUHA ime Ha aBTOMOOiIi Bix 6/IMCcKaBKU
3i mBuaKicTio 30 — . YIIPOIOBIK AKOI'0 YaCy BOHA UYyTHME I'YPKiT rpo-
c

MY B I[bOMY BUIIaAKy?

4 (8, 2013). YcepenuHi amoMinieBoro kyoa 3i cropouoio 60 cm € mo-
POKHIHA, AKa TaKOo:K Mae Gpopmy Kyda 3i cropouoro 40 cm. S3HAKITH
cepenHIo I'yCTUHY ajlioMiHieBoro Kyba. Ha cKinbKu I AK 3MIHUTBLCS ce-
penHs rycThHa Ky0a Ta 06’eM IOPOKHUH, AKINO Ky0 Harpitu Big 0 mo

T

400 °C? I'yctuna amrominiro 3a 0 °C mopismioe 2,7 — . TemmnepaTyp-
cM

HUil KoedimieHT miHiliHOrO posmupeHHA amooMizio — 25-107°°C™.
5 (8, 2013). Y310BK I'OJIOBHOI OIITHY- T

HOI oci JIiH3W BOPUTYJI A0 Hel poaTalry- Mﬂ

BaJu J3epKajio, a HaJ HUM Ha Bimcrami

1 cm TOUKOBe IKepesio cBitaa (dus. puc., cdes 0

Ha AKOMY TaKOK 300paskeHi GoKycH JiH-

3u). [lepeHeciTh pCYHOK 10 pOOOTH ¥ 1MO-

OyayiiTe Bci 300paskeHHs mKepeaa S.
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11 ETAN OJIIMMIAAM 3A 1999, 2003,
2005-2007 POKM, 8 KJIAC

XXXVI Bceykpaincbka onimniapga. O6nacrs, 1999 p.

1 (8, 19990). Bu nmepebyBacTe Ha KBaapaT-
HOMY OCTPOBi 3i cTopoHo0 150 M, Ha AKOMY
TOPATH ABa BorHuUItla (dus. puc.). Ias Toro 1moo
MIOTAaCUTU BOTHUIIE, HA HHOT'O MOTPiOHO BU- *
JINTHU OBa Bigpa Bogu. ¥ Bac y PyKaxX IIOPOKHE
Bimpo. AKuii HaliMeHIIINI yac IOTPiOeH A
TOTO, 11100 3aracuTu obuasa Boruuia? IIsug- ©

KicTh 6iry — 5 — , uac HabupaHHA BOAU Y Bif-
c

po — 4 ¢, uac BUIUBaHHA BoAu 3 Bigpa — 1 c.

KT

2 (8, 19990). Bra:kaiouu, I10 I'ycTuHAa HOBiTpa — 1 = > & BUCOTA
M

atrmochepu — 10 KM, BuU3HAUTe, SKa Maca IOBiTPA MiCTUTbCA HaJ 3Ki-
HOYOIO TapacobKoo miommeo 0,5M%. A axa Maca Bogu, 10 Hafae Iif

yac gomry? IlIBuakicTs kpameapr — 10 —, maca oguiel kpamai — 0,2 r.
c

Ho1r 6apabaHUTH IO MapacosbIli 3 uactoroio 50 yxapis 3a cekyHay. Bu-

cora xmMap — 1 KMm. n
Jim
3 (8, 19990). OmHa 3i crolyuyeHUX II0-
CYAUH 3alI0BHEHA BOJOIO, a APYyTra — OJIiEI0
(Ous. puc.). B ouii nnaBae mMaToK JBHOLY. .
. . . BOJA oJTisA
Yu 3MiHUTBECA PiBeHb BOAM, KOJIU JiJ PO3-
Tane? BinmoBigs mosicHITE. | |

4 (8, 19990). VY Bac € Tpu pesuctopu onopamu 1, 2 i 3 Om. CKinbKu
PiBHUX OIIOPiB MOYKHA OLePsKaTH, BUKOPUCTOBYIOUN iX ?

5 (8, 19990). YcepenuHi 1BOX OSHAKOBUX IIOCYAWH MICTUTBCSA OJ-
HaKOBa KiJbKiCcTb MacTmUja W IO 3aJisHill KyJbIli OJHAKOBOI MAacwH.
Temneparypa nmepiroi nocyauau — 60 °C, apyroi — 20 °C. Kyabku
noMinaau micuamu. ITiciis Toro sk BCcTaHOBMIIACS TEILJIOBA PiBHOBara,
y mepiiiii mocyauHi BcraHoBumiaaca Temieparypa 50 °C . koo Oyia
6 TeMmepaTypa B IepIIiii MOCYyAWHi, IKOM CIIOUATKY OiCcTalud KYJIIO
3 IepIoi MOCYANHHN I IOMICTHUIN il B APYTry HOCYAUHY, a IIiCJIsg BCTa-
HOBJIEHHS TEMJIOBOI PiBHOBArMW KYJIIO 3 APYTOi MOCYAUHU MEePEMiCTUIN
B nepirry? BrpaTamu Temsia 3HeXTyBaTH.
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XL BceykpaiHcbka onimniapga. O6nacrs, 2003 p.

1(8,20030). AnpminicT BUpiluB IpUroTyBaTu yaii. [lyis iporo Bin
micras amomiHieBuil KazaHok Macor 500 r, HabpaB y HBOTO TaKy camy
Macy CHiry ¥ IIocTaBUB Ka3aHOK Ha MOXigHy manTky. CKiIbKHU maauBa
HeoOXimHO BUTpaTuTH, 1106 3akun’ stTutu Boxy? Illo Mmoke BIIMHYTH
Ha TouHicTb Bimmosimi? TemmepaTypa HaBKOJHUIIHLOI'O IIOBIiTpS —
—-20°C, nmutoma TemaoeMHicTh amoMmiHiro — 900 f—mK,

r

Jox Ik
2100 ——, Bogu — 4200 ——, nuTOMa TEIJIOTa ILJIABJIEHHS JIbO-
kr-K kr-K
kIx oK
A , IATOMA TeILIOTA 3TOPAHHA maauBa — 4-10° A .
KT KT

2 (8, 20030). [lo siBorO KiHIIA JETrKoro crpu:kHA (Jus. puc.) mpu-
KpilJIeHO HUTKY 3 aJIIOMiHi€BUM TATapiieM macom 1 Kr, KW MOBHi-
CTIO 3aHypeHU# y Bomy. Ilo mpaBoro KiHmda . .
CTPMIKHA IPUKPITJIEHO HUTKY, AKa 3’ €THaHA A
3 mopITHeM Macoio 1 Kr i miormreio mepepisy
100 cm? . CTpmxeHsb mepeOyBae B piBHOBASI. A
Busnaure cuyiy HaTATY JIiBOI HUTKU; Pi3HU- O

ITIO piBHiB BOOU B CIIOJIyY€HUX IIOCyAMHAaX.

.. r
I'yeruna amominito — 2,7 —.
cM N

JbOAY —

ay — 330

3 (8, 20030). Big 6ap:ki, Aka pyxajacs 3a TeUi€io piuKM, HA YOBHi
Ha po3Bigky monyauB I'ek @in. ComouaTKy BiH IIJIMB IIPOTHU Tedii, mOTiM
posBepHYBCA I IIJIUB 3a Teuicio. Bumepenus 6apiky, uepes AeAKUHA dac
PO3BEepHYBCA i ITOMJINB Hasad. 3a yac yciel po3BigKku 6apska MpoILInBIIa
2 kM. BusHaure mBuaKicTh Teuii, AKIo 3a Teuiero I'ex naus 20 XBUINH
i posBepraBcsa Mo xBuanHI. BBaskaru, 1o mig yac pyxy I'ek @iu Becy-
BaB, NOKJAJAI0UU OJHAKOBUX 3YCUJIb.

4 (8, 20030). BusHauTe UyTJIUBiCTH KOMII IOTEPHOI MUII (HaliMeH-
11y BificTaHb, HA AKY Tpeba 3MiCTUTH MUIITY BiTHOCHO KOMII IOTEPHOTO

it 1‘iﬁhﬁn I
oMl
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KUJIMMKA, 1100 3MiCcTUBCA KypcoOp Ha eKpaHi). 300parkeHHsa MuUIIi Ta ii
OKpeMHUX YacTUH 3po0JieHi 3a momomoroio ckanepa. Ilig uac mepemi-
IIeHHsS MUIIiL KoJinaTka o6epTalThCcs i IepeKPUBaOThL IPOMEHI MiK
BUIOpPOMiHIOBaYaMu i hoTOEIeMEeHTAMMU.

5 (8, 20030). V Benukifi muiaiH- h,cM4

IPUYHIN KacTpyJi IjaBae MOPOKHSA 12
KacTpyJid MeHIIoro po3Mipy. PiBeHb 10
BOJAU y BeJuKii kacTpyni Ay =12cm. \

Boay mounHaTh 00epekHO ITepesn-
BATHU 3 BEJIMKOI KacTpyJii B maJy (Imo-
ceKyHau mepeauBaioTh 20 T BoaM).
3aesKHiCTh, PiBHA BOAU Y BEJUKiH
KacTPyJIi BiJl yacy mepeuBaHHS Ha-

NS N « N o]

BemeHOo Ha rpadiky. IloacHiTe 110
3asexkHicTb. CrrpolyiiTe BU3HAUUTU
Macy ¥ 006’eM MeHIII01 KacTPyJIi.

(¢

0 20 40 60 80100120 ¢,

XLII Bceykpaincbka onimniaga. O6nactb, 2005 p.

1 (8, 20050). IllecTurpanuuii OJIiBeIb JEKUTh HA TOBEPXHI KHUMK-
KH. YUYeHb BOCBMOTO KJacy JOJIOHEI0 00epesKHO IIPUTUCKYE HOTro i IIpo-
Kouye B3JIOB:K IIOBepxHi KHMKKHU. OIiBellb pyxaeTbcsa 6e3 IPOKOB3Y-
BaHHS, a JOJIOHS 3a 3 CeKYHAU IepeMmimiyerbcd Ha 12 cm. Busmaure
CcepeHIo MIBUAKICTh PyXy HATOCTPEHOTO KiHIA OJIiBILA.

2 (8, 20050). BorueauIimHOTOo ApPaKOHA TOCAAUJIMN B IIif3eMeJIIsd
3a T'paTu ¥ TOAYIOTH BiBCAHOIO Kalllelo, sKa oMy oOpuIjIa He MEeHIII

. . . . . . o KKaJI
Hixk migzemesnns. CkilbKu BiBcsAHOI Katri kasopifimictio 3600 ———
KI

(1 xan = 4,18 [I»x) mogaTKoBO Mae€ 3’icTH ApaKoH, 11100 BOTHEM 3i cBO€l
IaIlfi PO3ILJIABUTH IIPYTH CTAJEBUX I'PAT i BUCAU3HYTH HA Boao? IIpyTu
posTalroBaHi mapajgeabHO OAWH A0 OAHOTO Ha Bimcraui 80 cm i maroTh
IJIOIIy Tepepisy 4 cM®, a APaKOHY JJIs TOTO, I06 IPOTHCHYTHCH,
HeoOximHUi oTBip miamerpom 1 merp. Temmeparypa B migseMesiai —
0°C, remmeparypa miaaBjaeHHs ctaji — 1400°C, muTtoma Temjo-
KK

Ta miaaBjaeHHa craiai — 200 , IIUTOMAa TEIJIOEMHICTh cTaJdi —

Jox
KI-rpaj
Baaskartu, 1110 Ha enepriio moaym’a nepersopioerbesd 40 % emepril ki,
a Ha posiiaBiaeHHsa craJi ige 10 % ewmeprii moaym’s.

KT

500 , TycTHUHa cTayi B 7,8 pasa OinbIilia 3a I'yCTUHY BOJU.
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3 (8, 20050). Ha ropusoHTabHill ITOBEPXHi CTOITh OAHOPiIAHUI KYO
macoio 20 xr. Ky0 HeoOXigHO IIepeBepHYTH Ha iHITY rpaHb. Bu mpu-
KJIaZlaeTe CUJIY 0 OJHOTO 3 BEPXHiX pedep Kyba, HAIIPAMOK AKOI MOKe
OyTHU BiJ TOPUB0HTAJIBHOTO 0 BEPTHUKAJbHOr0. BuaHauTe HaNOIILIITY
1 HaWMEeHINy CUJIU, AKi CJil mpUKJIacTu, 1100 Ky0 mouas IIepeBepTaTu-
cs uepes HuKHEe pedpo. PosrasaHbTe BCi MOMKINBI BUITAAKHU.

4 (8, 20050). Bizomo, 1110 IS IOTIIUPEHHS 3BYKY HeoOXifHe AKech
cepemoBUIle, HATPUKJIa] moBiTpsa. Kosuck BBaskaIu, 110 i CBiTJIO 110-
Tpebye A CBOrO IOIIWPEHHA UYOoroch moxioHoro. Take cepemoBuiie
oTpUMAaJo Ha3By edipy ¥ MaJio 3aTIOBHIOBATH CO00I0 BECh IMPOCTip Misk
30pAMU I IJIaHeTaMU, a TaKOXK IIPOHU3yBaTu Bci Tina y Beecsiti. Bu-
HUKJIO 3aIUTAHHA: «A 3 KO0 IMIBUAKICTIO MU PyXa€eMOCS pa3oM iz 3em-
JIeto BimHOCHO IIhOTO cepemoBuina?» A BiAmoBiAi Ha Ie 3amuTaHHS
MaiikesnbcoH i MopJi mpoBenu KibKa TOYHUX BUMipOBaHb. CIPOIIEHO
imea ixHiIX mocaifmiB 3BoamIacA A0 BUBHAUEHHA YaCy TPOXOMKEHHS
CBiTJIOM OJHAKOBOI BificTaHi y JBOX MEePHEHAUKYIAPHUX HATIPAMKAX.
CsiTsio BimbuBasiocst Bif A3epkaJia i moBepTasiocs Hasan. BusHaure
It mopiBHAliTe: 1) uac ¢, moMuUpPeHHA CBiTJIa A4 BUNAAKY, KOJIU 3eMJIA
HepyxoMa BifHOcHO e(ipy; 2) uac t, IOIIUPeHHA CBiTJIa A4 BUNATKY,
Kou 3eMJIA PYyXaeThesa BiTHOCHO edipy 3i mIBUAKiCTIO U, i HATIPAMOK
IOIIMPEHHs CBiTJa cIiBmazae 3 HaIpPAMKOM pyxy; 3) dac f,, Koau
HaAMPAMOK IIOIIMIUPEHHA CBiTJIa MEPUEHANKYJIAPHUNA [0 MIBUAKOCTI V.
Bigcranp Misk BunpomiHroBaueM i g3epkaaom — L, IIIBUAKICTH MOIIN-
peHHA cBiTaa B edipi — c¢. Mix iHmum, 3rifHO 3 IPOBeIeHUMU CIIO-
CTepeKeHHAMU BUSIBUJIOCSH, 110 Yac MOIMUPEeHHS CBiTJIa OMHAKOBUH IJId
BCix BUmaAKiB. SIKMiT BUCHOBOK MOKHA 3 I[HOTO 3p00UTMI?

5 (8, 20050). Ha gHi moposKHBOTO OaceiiHy riauduHo 4 MeTpu Je-
JKUTh miskka macoio 200 kr ta 06’emom 100 siTpis. Busnaure cuny, aKy
CJi mpUKJIaZAaTH A0 OisKKHU, IM00 ImigHATH ii 3 6aceiiHy, Ta BUKOHAHY
IIpU IIbOMY POOOTY B TAKUX BUIIAJKAX: MisKKY HMigHIMAIOTh 3a JOIIOMO-
roI0 MOTY30K; AiKKY BUKOUYIOTH Y3JOBYK IOXUJIOI IJIONUHU TOBIKU-
HOIO 8 MeTpiB; yce 1ie pobJIATH IIic/Is 3aIIOBHEHHA 0aceiiHy BOJOIO.

XLIII Bceykpaincbka onimniapga. O6nacrs, 2006 p.

1 (8, 20060). HagBonua uactuua aiicoepra mae o6’em 100 000 M.
fAka KinbKicTh TemsoTHu mife Ha Te, 1100 po3TonuTu aiicoepr? I'ycruma

KR
A . Temme-

Kr
abony — 900 —- , muTOMA TemJIoTa IIaBJIeHHA — 332
M KT

patypa atic6epra — 0 °C.



46 fotyemoch [0 parioHHUX onimniag 3 Qi3vikv

2 (8,20060). I'eosroropossigHa rpyma ckaamaeTbed 3 7 ocib. 3a 7 ro-
JIUH 10 3aX0Ay COHIIS Te0JIOTU BUHUIILIN 40 Oepera piuku, 3BigKu 00 6a3u
sanumuiaocsa 30 KM yHU3 y300BK Teuii. CepegHs IMBUIKICTh PYXY JIIO-

. KM .
IWHA KaMeHUCTUM Oeperom piuku — 3 —— . YUu BCTUTHYTSH yci reoJioru
rop
micratucs 60asu 0 3aXOIy COHIISA, AKIIO B HUX € HAAYBHUIN MOTOPHUIL

. i . KM co
YOBE€H, PO3PpaxOBaHUU HA TPHOX ocib i IIBUAK1CTH 8 — Y CTOAYI1IN BO-

rojg
ni? BusHauTe HaiMeHINUH dYac, 3a AKUHA yci Teosioru sMoKyTh JicTa-
Tucsa 6asu. [lIBuakicTs Teuii piukuy — 4 —.

rom

3(8,20060). 3 HiXpOMOBOI'0O IPOTY MJOBIKUHOIO 4 M BUTOTOBUJIU KBa-
apatimo Touok A i B migKJI0OuUMIN JyKepeso mocTriinoi manpyru 4,5 B.
Busnaure, Ha AKiil iIAHIIL APOTY cra cTPpyMy Oye OiIbI00 M ¥ CKilb-
Ku pasiB. Uepes AKuil yac micasa MigKJIIOUeHHS HAIPYTU KOPOTIIA Ii-
JIAHKA APOTY Harpierbed Ha 5° ? [luTomuii omip Hixpomy — 1 MxOM - M,
ryctuHa Hixpomy — 8400 K—I; , IIITOMAa TeILIOEMHicTh — 450 'H—}R

M kr-K
Axito Hixpowm i gasi 6yae HarpiBaTHCca TaKUMU T€M-
maMu, depe3 AeAKUH Yac MOTro TeMIlepaTypa Mae€
OiIBUITUTHCA HACTiJIBKHU, IO HiXPOM IIOYHE ILjIa- ®B
Butucsa. Yu 000B’a3K0BO Ie Bimoymerbcsa? Homy?

4 (8, 20060). 1715 pory HimenbKuii pisux A
. ®dapeHreiiT BUHANIIIOB PTYTHUHN TepMOMETD i 3alIPOIIOHYBaB CBOIO
mKaJgy TeMmuneparyp. I'pagycammu dapeHreiiTa i CbOroHI KOPUCTYIOTh-
ca B CIITA Ta mearux iHImMWX KpaiHax. SHAHAITHL GOPMYJy AJId mepe-
PaxyHKY TeMIepaTtypu B rpagycax llesbcia B TemmepaTypy B rpagycax
®dapenreiita i Hazaz:, AKIIO BioMO, III0 TeMIlepaTypa IJIaBJIeHHS JIHOLY
nmopiBHioe 32 °F, a remneparypa kuninaa sogu — 212 °F . YoMy popis-
HIOE TeMIlepaTypa 3aropsaHHsA Iamnepy B rpaaycax Ilenbcis, sHaueHHA
AKo] 3a mkagono PapeHreiiTa gajgo Ha3By HaliBizominiomy pomany Pesa
Bpenbepi «451° 3a @apenreiiTom».

5 (8, 20060). Bopona mmpuHecJia HaJIUYKYy ¥ Bcijlacsa 3 HeI0 HA Kpaio
Iaxy, AK 300paskeHO Ha PUCYHKY. BusHauTe MiHiMalIbHY KiJbKiCTb
ropo0IiiB, IKi MOKYTb, YCiBIINCH HAa I[I0 HAJIUYKY, IIOPYIIUTUA PiBHO-
Bary, a TaKOK MaKCUMAaJbHY KiJIbKiCTh TOPOOI[iB, AKi MOXKYTH BCicTHCS
Ha I0 TaJUYKy, He IMOPYIIUBINKU piBHOBaru. Maca ropo0bisa y Bicim
pasiB MeHIIIa 3a Macy BOPOHH, a pO3Mipu — y aBa pasu MeHmri. Iltaxu
MOXKYTBH IOTOPKATUCS OOUH m0 oxuoro Kpuiamu. lllupuHa ropo6iis
(Bizcranp Mmidk fioro Kpuaamu) — 5 cMm. [JoBkuHa manuuku [=80cm.
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XLIV BceykpaiHcbka onimniaga. O6nactb, 2007 p.

1(8,20070). Bigcraus Big Semi go Conmnsa — 150 MaH KM, BoHa Ha-
3UBAETHCS OHIE€I0 ACTPOHOMIUHOIO OAUHUIIEIO i1 I03HAYAETHCA Tak: 1 a. o.
Kocmiunnuii 3ou7 «IlioHep» 1980 pory Bigmamuscsa Big CoHIlsg Ha Bin-
cragb 20 a. 0., ay 2000 p. — y:ke Ha 72 a. o. BusHauTe mBHUIKiCTD,
3 akoio «Iliormep» Bigmansaerwbesa Bix Connda. Ha akiit Bincrani Big Con-
I BiH mMicTuThCsa 3apas3? ¥ AKoMy poili fioro 6yio samyireno? HYomy
BiAmoBini Ha sanuTanHAa 3ama4i 6yAyTH He 30BCiM TOUHIME?

2 (8, 20070). YV aHi MUIiHAPUYHOI KaCTPYJIi N

IjIomeo S, MPOoCBepJNJIN OTBip Iomieio S,
i repMmeTHUHO BCTaBUIN JOBrYy Tpyory. KacTpyiio
IIOCTABUJIX HA PiBHY I'yMOBY IIOBEPXHIO IOTOPU
OIHOM 1 mouanau 00eperkKHO HaJMBATU BOLY Ue-
pe3 TpyoKy. [lo ssikoro piBHa H MOKHa HAJIUTU
BOZY, 11100 BOHA He IoYaJia BUJIMBAJIACSI 3HU3Y?
Maca kacTpyJi 3 TpyOKOIO JJOPiBHIOE m , BUCOTA
KacTpyJai — h.

3 (8, 20070). V¥ Toit meub, Kosu Mamiok mpuroctuB Kapiacona Ba-
pennam, Kapicou niguimasca 3 Bikaa Mauroka 1o cebe Ha gax mHa 20 ¢
IoBIe, HixK 3asBuuail. AKy macy BapenHs 3’iB KapJicoH, AKIIO II0-
TYsKHICTh IOTO0 MOTOPUMKA, AK i paHiie, nfopisHoBasa 15 Br, a Bucora

nigitomy — 10 m. g =10 % .
c

4 (8, 20070). TermroizonboBaHUY MTUIIHAPUUHNI KaJOPUMETP BHUCO-
1 .
To0 h =75 cM, 3alIOBHEHUH Ha 3 JBbOJIOM, SKUI YTBOPUBCA MHicJad 3a-
Mep3aHHA BOAU. ¥ KaJOPUMETP IIBUIKO HAJIWBAIOTh BOJY 3a TeMIlepa-
° . . 2 ,
typu 10 °C, yHACIiIOK YOT0 BiH 3aIIOBHIOETHCS HA 3 BJIACHOT'O 00’eMYy.

ITlicoia BcTaHOBIEHHSA TEIJIOBOI piBHOBAru piBeHb 3alIOBHEHHSA KaJIOPU-
MeTpa 36iymbiryeTbed Ha Ak =5 cM . 3HAUITh IOYAaTKOBY TEMIIEPATyPy
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aboay B Kamopumerpi. I'yeruna sgpony cranoButh 90 % Bim ryctunHu

K

oK
BOJU, IINTOMA TEILJIOTA IJIaBJeHHs Jboay — 340 , IATOMA TEILJIO-

KT

. KK . K&

€MHicTb Jpoay — 2,1 L , IITOMA TeILJIOEMHIiCTh Bogu — 4,2 L .
kr-K kr-K

5 (8, 20070). o kiHiaA omHOpigHOI manuyku macoro M =7 r mig-
Bimmena rymika posmipamu 4 X 2 X 1 cm. IMTanuuky KjaagyTh Ha Kpait
cTakaHa 3 BOJOIO, OIIyCKAIOUM I'yMKY Y BOAY. ¥ CTaHi piBHOBAru maJjimuu-
Ka rOpM30HTAJbHA, a F'YMKa 3aHypeHa y BOAY HAIOJOBUHY. BusHauTe
cuny Apximena, siKa Ipu IIbOMY i€ Ha I'yMKy. BusHauTe, y AKOMY

BimHoIIeHHI v IiIUTHCA TOYKOIO OIOPH AOBXKUHA MAaJUUYKUA. U MOKe
x

nanmyka 6ytu gyske gosroro? I'yeruna rymu — U, .

Il ETAN ONIMNIAAM 3A 1999-2013 POKMH,
9-11 KJIACU

9 knac

XXXVII Bceykpaincbka onimniaga. Paiionu, 1999 p.

1 (9, 1999P). Aurena TejyereHTpy ImigHATa Ha BucoTy 125 M, a mpu-
WMaJibHA aHTeHa — Ha BucoTy 45 M. Ha akiit BimcTami MOKIMBUH ITpU-
oM, AKIIO MisK aHTeHaAMU PiBHUU peibed, a MoBepXHIO 3eMJi MOKHA
BBaskaTu cepuunoio (pagiyc — 6400 Km).

2 (9, 1999P). Tino pyxaeThcs 3i cTAJIUM IPUCKOPEHHAM. 3a IepIry
1 . .
CeKYHIy BOHO IIPOXOAUTH 1 M, 3a APyry — Bl M. CKiJIbKM MeTpiB BOHO
IIpoiijie 3a TPETIO CeKYHIY?

3 (9, 1999P). Ha cToJi JIe:KUTh CTOC ONHAKOBUX KHUMKOK. {71 TOTO,
106 o6eperkHO IIoYaTH BUTATYBATH 3i CTOCY APYTry BiJ IIOBEpXHi cTO-
Jla KHU)KKY, IPUTPUMYIOUH (ajie He IMigHIiMaooYu i He IPUTUCKAIOUN)
iHmmi, morpioHo npukaactu cuny 27 H. lma Toro, 1mob moyaTtu BUT-
ryBaTH TPETIO BijJl MOBEPXHIi CTOJIa KHUKKY, ITIOTPiOHO IPUKJIACTU CUIY
25 H. fIxy cuny moTpiOHO HPUKJIACTH, 100 IOUATH BUTATYBATU APYTY
7 TpeTio KHMKKY pasoM? CKiJIbKY BCHOr0 KHIUMKOK Y CTOCI?
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4 (9, 1999P). Tpu cunmu — 3, 4 i 12 H — npuraageni go tiza. Kyru
MiXK OyAb-AKUMH OBOMa 3 IIUX CuJ JopiBHIOIOTL 90°. BusHaure, aka
e cuJia IIPuKJIaJeHa a0 Tija, SKII0 BOHO IlepedyBa€e B CTAHi CIIOKOIO.

5 (9, 1999P). EnekTpuuHa ILJINTKA Mae€ TPHU cOipai. 3a BMUKaHHSA
TiTBKHU MHepIIol coipaai yailHuMK 3axkuiiae 3a 15 XBUINH, 3a BMUKAaH-
Ha juie apyroi — 3a 30 XBUJINH, a 328 BMUKAHHS TiJIbKH TPETHOI —
3a 40 xBuauH. K 3’egHaTH cripaii, 1100 3a iIX BMUKAHHSA YaWHUK
3aKUIIiB 3a HaliMeHIIu# yac? Yomy 1eit uac JopiBuioe?

XXXVII BceykpaiHcbka onimniaga. AHinponetpoBcbk, 1999 p.

1 (9, 1999]1). AuTeHa TeJslelleHTPY HigHATa Ha BucoTy 80 M, a mIpu-
MMaJibHA aHTeHa — Ha BucoTy 45 M. Ha akiii Bimcrami MoKIUBUH IIpU-
oM, SKIIO MijK aHTeHaAMU PiBHHUU peibed, a IMOBEePXHIO 3eMJi MOKHA
BBasKaTu cpepuuHoio (pagiyc — 6400 xm).

2 (9, 19991). Tino pyxaeTnhed 3i cTaIUM IPUCKOPEHHAM. 3a MIEePIry
CeKyHAY BOHO IPOXOAUTEL 2 M, 3a Apyry — 1 M. CKiabKU MeTpiB BOHO
Ipoiizie 3a TPETIO CeKYHIY?

3(9,1999/1). Ha cToJti JI€2KUTH CTOC OTHAKOBUX KHUMKOK. [ TOTO,
11106 00epesKHO MoUYaTu BUTATYBATH 3i CTOCY APYTY BiJ MOBEepXHi cTOJA
KHIDKKY, TPUTPUMYOUH (aJie He HigHiMaoun i He MPUTHUCKAIOUN) 1HIITi
KHIKKY, TOTPiOHO mpukaactu cuny 25 H. IIasa Toro, 11100 mouaT BU-
TATYBATU APYTY ¥ TPETIO BiJl TOBEPXHI CTOJNIa KHUKKU Pa3soM, IOTPiOHO
npukgactu cuay 24 H. CKibKM BChOTO KHUMKOK ¥ CTOCi?

4 (9,1999). Tpu cunu — 3, 4i 12 H — npuraageHi go Tijia macoro
1 kr. Kytu mixk Oyab-sKUMU ABOMA 3 IIUX CHJ JopiBHIOIOTHL 90°. Bu-
3HAUTe, AKAa Ile cuja NIPUKJIALAeHa J0 Tija, SKI0 BOHO PyXaeThCA PiB-

. o - . . M -
HOMIipHO ¥ IPAMOJIiHIHHO 3i IIBUAKICTIO 5 — y HAIPAMKY Iiei cum.
c

BinmoBige mosicHITE.

5 (9, 1999]1). EnekTpuuHa IIJINTKA Ma€ TPU cIipaai. 3a BMUKaHHS
TiIBKU TepInoil cuipasii yaHUK 3aKunae 3a 15 XBUIWH, 3a BMUKaH-
Ha awuiie apyroi — 3a 30 XBMJIMH, a 3a BMUKAHHS JUIIIE TPEThOl —
3a 40 xBuaumH. fIK 3’emHaTuy cmipasi, mo0 3a iX BMUKaHHA YalHUK
3aKUIiB 3a HaliMmeHmuili yac? Yomy el yac mopiBHIOE? 3a SKOTO
3’eTHAHHS CIipaJiell yac 3aKUIaHHsa Oyme Haibiapmum? YoMy BiH 10-
piBHIOE?
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XXXVIII BceykpaiHncbka onimniaga. Paionu, 2000 p.

1 (9, 2000P). Xyromuuk, AKUH CTOITH Ha Oepesi piuku, Kugae KaMiHb
mig kyrom 30° mo ropm3oHTY SKomora gaji Bixg Gepera. IlouaTkoBa
. M . . .
IIBUIKiCTE KaMeHsa — 15 — , mBUAKiCTD Teuil BCIOAY OQHAKOBA I TOPiB-
c

HI0OE 2 — ,» XBUJI1 B1/T KAMEHA Ha IIOBEPXH1 BOAU IO PIOIOTHCA 31 INMBU-
C

. M o . .
kicTo 2,5 — . Busnaure, uepes ssKMi yac micasa KUIAaHHSA XBUJIA Big Ka-
c

MeHS JOCATHE MicIld, e cTOITh XJomunK. OmopoM moBiTpA 3HEXTYBATH.

2 (9, 2000P). CmocTepeskeHHA MTOTNUTINBOTO YUHS 3a JOMAIITHIMH
eJIEKTPUUYHUMY TIPUIaaMU BUSBUJIN, M0 IJIS IepPeTBOpeHHA 1 J1 Boau
3a Temneparypu 20 °C mHa gix 3a temmeparypu —10 °C XO0JOgUIBHUK
IomaTKoBoO cmoskuBae 0,2 KimoBaT-roguHU eeKTpoeHeprii. dxa Kiab-
KicTh TemyoTu BUAiNAETHCA IpU mboMy B noBiTpa? IluTomi Temmoem-

. . I K . .
HocTi Boxm it mbony — 4200 'H— i 2100 'H— BiAIIOBiZHO, IHTOMA
KI- Kr-K
KIK

TeIJIOTA TIJIaBJIeHHA Jboay — 334 .
KT

3 (9, 2000P). piT Big’emmanu Bim moxepesia HAPyTu i, 3’€THABIHN
KiHIli, 3p0o0MJIM 3 HBOTO IPABUJBHUUA 71 -KYTHUK. 3’sdcCyBajiocs, IO,
KOJIN IPUKJIACTU HAIIPYTY A0 ABOX TOUOK, IO JIEXKATh Y CYCIAHIX KyTax
n -KyTHUKA, CUJa CTPYMY B KOJi 30iJbITyeThCA B 7,2 pa3a TOPiBHSIHO
3 IIomepenHiM 3HAUYEHHAM, KOJM I[I0 K HANPYry IIoJaBaju Ha KiHIi
apory. Busnaure n .

4 (9, 2000P). [IBi KyIbKM — cTajeBa i ajdoMiHieBa — 3’eMHAaHI TOH-
KOI0 HUTKOIO, KA IIePeKnHyTa uepes 0J0K. ANOMiHieBa KyJbKa IpU
IbOMY 3aHypeHa y BOAY IIOBHICTIO, a CTaJieBa «IIJIaBa€», BUTJIALAIOUN

1 . .

HaJ BOJOIO HAa E cBOoro 00’emy. BusHauTe BigHOIIIEHHS Macu aJrOMi-
KT

M3

HieBOi KyJbKU [0 Macu crayeBoi. 'ycruna crami — 7800 , aJo-

Minio — 2700 -
M

5 (9, 2000P). IIpomius magae 3 oaii y Bomy, K
300pakeHO Ha pUCYHKY. IlepeHeciTh PUCYHOK
0 poboTHu, MOOyAyiTe MOJAJBINUNA XiJ TPOMEeH,
nmamiTe mosicHeHHs. KoedimienT samomiaenus orii —

4
1,6, Bogu — —.
AT
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XXXVIII BceykpaiHcbka onimniaaa. AHinponetpoecbk, 2000 p.

1 (9, 2000[). Xymomuuk, AKUN CTOITh Ha Oepesi piuku, Kugae Ka-
MiHb AKoMora jgaii Bij 6epera. IlouaTkoBa MIBUAKICTE KaMeHA — U,
MIBUAKICTD TeUil BCIOAM OJHAKOBA U JOPiBHIOE U , TOBEPXHEBI XBUJIi Bif
KaMeHd Yy BOJi IIOIIUPIOIOTHECA 31 IIBUAKiCTIO ¢ . BusdHauTe, uepes AKui
Yac IIicasa KUJaHHA XBUJISA BiJl KAMeHs JOCATHEe MicIid, e CTOITh XJIOI-
yuk. OmopoM moBiTPsS 3HeXTyBaTu. Po3B’aKiTh 3a7auy B 3araJIbHOMY
BUIIAJKY I BU3HAUTe Uac 414 v, =15 M ,u=2 l , c=2,5 M .

c c (¢

2 (9, 2000[). CmocTepe:keHHA AOMUTIUBOTO YUHSA 3a JOMAIITHIMH
eJeKTPUYHUMU TPUJIaTaMU BUABUIU, IO O meperBopeHHsa 0,5 i
Boau 3a Temnepatrypu 20°C ma sin sa temneparypu —10°C xoJo-
INJIbHUK AOAATKOBO cmo:kuBae 0,2 KisoBaT-TOOUHU eJeKTpPOeHepTii.
fxa KinbKicTh TEIJIOTH BUAINAETHCA HMPU IbOMY B moBiTpa? IIuromi

. . b: K, .
TeILJIOEMHOCTI Bogu i abomy — 4200 I[— i 2100 'H— BigmosizmHO,
kr-K xkr-K

kK

OHUTOMA TeILJIOTa IJAaBJIeHHS Jbony — 334
Kr

3 (9, 2000/). IpiT Bix enmanu Big Askepesia HANIPyTH i, 3’€THABIIN
KiHIi, 3po0uaM 3 HHOT'O MPABUJBHUNA N -KYTHUK. 3’sACyBaIoCd, IO
KOJIM IIPUKJIACTA HAIPYTy A0 ABOX TOUYOK, IO JIE}KATh Y CYCigHIX Ky-
TaxX N -KYyTHUKA, IOTYyKHICTh, IKA BUAIIAETHCI B KOJi, 301IBIITYEThCA
B 12,1 pasa mopiBHAHO 3 ITOIIePeIHIM 3HAYEHHAM, KOJIU ITI0 JK HATIPYTY
mojaBaJid Ha KiHIi gpory. BusHaure n .

4 (9,20000). IBi KysabKU — qepeB’sdHa i1 KOPKOBa — 3 €IHAaHI TOH-
KOIO HUTKOIO, sIKa MepPeKuHyTa uepes 3aHypeHui mig Boay 6,o0k. Kop-
KOBa KyJbKa IPU IIbOMY IIOBHICTIO ITepedyBae i BOI0I0, a JepeB’ dHa

1
IJaBa€, BUIVIALAIOUM HaJ BOLOIO Ha E YyacTUHY cBoro ob’emy. Bu-
3HAUTE BiTHOIIIEHHSA Macu AepeB’AHOl KyJbKHU 0 Macu KopkoBoi. I'yc-

KT

KT
TuHa gepesunn — 600 —-, Kopry — 240 —-.
M M

5 (9, 2000[). IIpomiup mamae 3 oJjii y BOAY,
AK 300paskeHO Ha pucyHKy. IlepeHeciTh pHUCYHOK
0 poboTu, MOOyAyiTe MOAAJBINNEA XiJ IMpoMeHsd,
nmaiiTe mosicieHHs. KoegilieHT 3ayoMieHHs 0J1ii —

4
1,6, Boguu — —.
Ml
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XXXIX Beceykpainceka onimniaga. Paonu, 2001 p.

1 (9, 2001P). XBuJIuHHA CTPijJIKa TOAWHHWKA y ABa Pas3uW IOBIIA
3a TOAUHHY. ¥ CKiJIBKM pasiB IMIBUAKICTH KiHIA XBUJIWHHOI CTPiIKHT
0iyIbIlIa 3a MIBUAKICTH KiHI[A TOAMHHOI?

2 (9, 2001P). Ilig AKMM KyTOM IO TOPUBOHTY (hyTOOJIiCT TOBUHEH
. . . M o . .
BigmpaBuTu M’AY 3i mBUAKicTIO 21 —, 11100 TO¥ Iicasa HpPYKHOTO Bif-
c

OUTTA BiJf BEPTUKAJIBHOI CTIHKY BJIYYUB B iHIIUHN M’ A4, AKUN JEKUTH
TmocepeanHi MixK rpaBieM i ctinkoio? Bigzcraus Big (pyTbosicTa 10 cTin-
. . M
K — 15 m. IIpuckopenns BinbHOro mafinua — 9,8 —-. Onopom mo-
. d
BiTpA 3HEXTYBATH.
3 (9, 2001P). Kosio 3i6pano 3 ogHAKO-

BHUX BOJBTMETPiB i pesucTopiB. Busuaure
U,, akmo U, =152 B, U, =10 B.

&

4 (9, 2001P). Tpu MaBIX HECYTh APAOUHY HOBXKUHOIO 6 MeTpiB i Ma-
coro 10 kr. ITonmepeny posdymHa, gaJi He nys:Ke pO3yMHa, IIOTiM Jiegaua.
PosymHa i1 memaua B3sAaMCA 3a KiHII ApabuHM, a He IyKe PO3yMHa —
Ha Bizmcrani 4 M Big posymuOi i 38a 2 M Bixg semauoi. Jlegaua maBma BTO-
MujIacsa i BUpIiIIniIa MOBUCITH Ha ApabuHi. Ky cuay mo apabuHu Mae
IOKJaaTy IIPU IIbOMY PO3yMHA MaBIia, 1100 pyx He 3ynuHubcsa? Maca

Kosxuol maBnou — 20 Kr.
1,5 M . 2,5 M

5(9, 2001P). 3 AKX TOYOK Kim- BiKHO
HATH B J3€PKAJi MOKHA II00AUNUTH
BikHO moBHicTIO? IlepeneciTs pucy- IlIBepi
HOK [I0 301IuTa i mojaiiTe rpadiu-
HUI PO3B’A30K.

1M

1M

nzepkaiyio 1,5 m

1,5m

XXXIX BeceykpaiHcbka onimniaga. JHinponetpoecbk, 2001 p.

1 (9, 2001[). Kosaucs OiablIicTs Jomeil BBasKAIU, IO SeMJIs Mic-
TuThCcs B 1eHTPi Bcecsity, a CoHIle, miIaHeT:u i 30pi obepTaThCs
HaBKOJIO Hel. BusHaure, 3 SKOIO IIIBUAKICTIO 3a IIi€I0 MOJEJIJIIO MAa€ Py-
XaTHUCs 30Psi, BiflcTaHb M0 KOl CTAHOBUTH 4 CBIiT/IOBi POKHU 1 AKY MOK-
Ha cmocrtepiratu BHoui mig kyrom 30° mo IToaspuoi 3opi. CeiT/roBMIA
PiK — 1Ie BifcTaHb, IKY MPOXOAUTH cBiTJIO 31 mBuakicTio 300 000 RTM

3a 3eMHUH PiK.
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2 (9,2001[). BisuecmeH moJIMBaB ropoJ 3i MIJaHTa IPOTATOM TOAHU-
HU ¥ copoka XBuauH. Ilicid 115010 BiH MOAMBUBCS HA JiUMJIBHUK BOIU
U migpaxyBaB, 110 Boau BuTpaueHo Ha 1 rpuBHI0O 80 Komifiox. Bu-
3HaUTe, TKOI0 OyJia IIJIOIa Iepepisy CTpyMeHS BOAMW Yy BUIIIHM TOUIi
TpaeKTopii, Kosu OidHeCMeH TaK CIIPAMOBYBAaB IILJIAHT, 10 JAJbHICTH
IOJILOTY BoAau OyJia MakcuMaJbHOIO ¥ cramoBuja 20 merpiB. Omopom
moBiTps sHexTyBaTu. Bapricrs 1 M® Boxu cranoBuTh 20 KOmIifioOK.

3 (9, 20014). Koso 3ibpaHe 3 ogHAKO-
BUX BOJBTMETPIB i pesucTopiB. Busumaure
U,, axkmo U, =152B, U, =60 B.

4(9,20011). dpit goB:xkuHor0 40 cMm 3i-
ruyau Ha Bigcrani 10 cM Bifg giBoro KiHma
¥ migBicuim Ha HUTIII TaK, IO BOHA IIepe-
OyBae B piBHOBa3i (dus. puc.). fIka Bin- A=
CTaHb BiJf TOUKHM A [0 TOUYKU KpimjaeHHS
HUTKHU OO IPOTY? 2.5 M

1,5m 1M
. 5 (9, 20014). 3 fucnx TOYOK 1 BIKHO 1 n
KiMHATH B I3epKajii He MOXKHAa
mobaumTH Hi BikHa, Hi gBepeii? 1 Mlmaepi
IlepeHeciTh pPHUCYHOK XO B30- ABEPKAIIO
miuTa W momaiiTe rpadivuHHii
’ 2M
PO3B’SI30K. 1,5 M

XL BceykpaiHncbka onimniapa. Paitonn, 2002 p.

1 (9, 2002P). Konu mo incmektopa AI samummuiaoca 50 merpis,

. . . . KM
aBTOMOOiJIb, AKUI pyxaBcd 3i mBuaKicTio 90

, IOYaB raJibMyBaTHU
Oz

M co s e e .

3 IpucKopeHHAM 6 —-. Busnaure, Ha AKi# BifcTaHi Bij iHCIeKTOpa
c

aBTOMOOiIb OTMHUTHCA Uepes 5 ¢ Mic/id MoYaTKy raJbMyBaHHA.

2 (9, 2002P). MarHiT OpuJaul 40 BEPTUKAJILHOI MeTaJIeBOl CTiHKH.
o MartiTy mpuKJIaau CIPAMOBAHY BEPTUKAJIbHO BTOPY CUIY, AKY II0-
4Jajau NoBiibHO 36inbmryBanu. Kosu cuta gocaria sHaueHHa F, =9 H,
MarHiT nouas pyxartucd. [loTiMm 1o MaruiTy npukaaay CUIy, CIpsaMoBa-
HY BePTUKAJILHO BHUB, i TAKOK MOBiJIBHO Ii 36imbpuryBasu. Maruit nouas
pyxaTucs, KoJIu Iid cujIa JocAria sHaueHHA F, =4 H. Busnaure macy
MarHiTy. BeraHoBuTH, AKY MiHiMaJIbHY TOPU30HTAJbHY CUJIY B3LOBIK
CTiHKUY HEe0OXiTHO IPUKJIACTU IO MATHITY, 1100 3PYIIIUTH HOT0 3 MiCIld.
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3 (9, 2002P). IlracTuHa TPAMOKYTHOI (popMHU IIepeKpuBa€e K0J00,
HAIIOBHEHUH 3 OMHOTO OOKY BOMOI0. SHAUIITH CUJIY TUCKY BOJAM HA IIjac-
TUHY. Y ABiTh Temep, 110 MJIACTUHA MOXKe BiJIbHO 00epTaTucs HAaBKOJIO
TOPU30HTAJBHOI OCi, sIKa MePIeHAWKYJIAPHA A0 IJIOIIUHU PUCYHKA
1 IpoxXoauTh uepes TouKy A. Ary miHmimManbHy cuy Tpeba IpUKJIACTH
IO ILJIACTUHU B TOUIli B, 11100 yTpuMyBaTHu ii B HAXUJIEHOMY ITOJIOKEeH-
Hi? Bucora minactruaun H =1,5 M, mupuna mracTuau — 1 M, maca —

10 xr, Kyt 0. =30°. Bucora piBaa B A
Bogu h=50cm. Cunamu Teprs AN
MiK ILJTACTUHOIO ¥ CTiHKaMM! KO- h‘
J06a 3HeXTyBaTH. \ o

4 (9,2002P). IBa Kinbsa Oyau A

BUTOTOBJIEHI 3 OMHAKOBUX IIIMATKiB ApoTy ommopoM 15 Om koxkeH. Kinn-
1[5 IIOKJIAJIM OJHEe Ha OJHe TaK, II[0 KOKHE IMPOXOIUTh Uepes IeHTp iH-
mroro (dus. puc.). Konu no Touoxk A i B mpu- C

kjaanu Hanpyry U =12 B, BuaBuiocs, 1o ue-

pe3 1i Toukm ige crpym I =2 A . Busumaure, A B

YOMY HOPiBHIOIOTH AOJATKOBiI omopu, AKi BU-

HUKJU B TOUKaX HOTUKY Kimerns C i D 3a pa-

XYHOK MOTaHOTO KOHTAKTY MijK KiJbIlAMU. D B
2

5 (9, 2002P). Jlazep moBep-
TAIOTh i3 KYTOBOIO IMBHUKICTIO @ ---------------oooooooooooooooooe

a, . ©
w=1 M. 3 AKOIO IIIBUIKICTIO A
c

OyIe pyxaTucs CBiTJIOBa ILIsAMA Ha BigmanseHomy ekpani AB? Bigcraun
1o ekpara R = 500 000 kM 3HaUHO mepeBUIllye po3Mipu ekpaHna. Hapu-
CyHTe CBiTJIOBUiI IPOMiHb Y MOMEHT Yacy, KOJIU IJISIMAa JOCATHE TOUKU

B. IIIBugkicts ceiTaa — 300 000 ﬂ.
c

XL BceykpaiHcbka onimniaga. JiHinponetpoBcbk, 2002 p.
1 (9, 2002[). Tino KMHYAWM BePTUKAJIBHO BrOpy 3i IIBUAKiCTIO

45 KM
roz

pyxy.

. Bugnaure mnaax, AKUE IpodHIiI0 Tijgo 3a APYrYy CEKYHAY

2 (9, 2002[). Bemocume-
JIUCT POOUTH ONUH 00epT meaa-
Jei 3a 2 cekyuau. Busuaure,
3 AKOIO IIBUJIKICTIO izle BeJio- ~




YmoBu 3anay 55

cumnen. Pagiyc Benukoi miectepui R=10cm, pamiyc majoi mrecrepxi
r=4cwm, pagiyc koneca R, =40cmMm.

3(9,2002][). BeprukaabHa ILJIaCTUHA IPAMOKYTHOI (hopmu AB 1e-
PeKpuBae HAIIOBHEHUU BOJOI0 aKBapiyM. 3 oqHOTr0o OOKY HJIACTUHU BU-
cora piBHA Bogu — h , 3 Ipy- B
roro OOKy BHCOTa pPiBHS BO-

I — % (Ous. puc.). 3HAUAITH

h h
Y o #E

CHJIy THUCKY BOOHM HAa IIJIaCTH- A

HY, aximo k=40 cm, a mupu-
Ha mactuan — 50 cM. YABITEH Temep, M0 IJIACTUHA MOKe BiJIbHO 00ep-
TaTHUCA HABKOJIO MOPUBOHTAJBHOI OCi, AKA MEePIeHIUKYJISAPHA IO ILJIO0-
HIMHY PUCYHKA i MPOXOAuTh ueped TOUKy A . Ary mMimimMaabHy cuiay
Tpeba MPUKJIACTH O ILJIACTUHU B TOUIli B, 11100 yTpuMyBaTH ii y BepTH-
KaJIbHOMY II0Jo:KeHHi? CujaaMm TepTsa MiK IJIaCTHUHOIO I CTiHKaMu
sKoJi00a 3HexTyBaTu. Bucora nimactuau H = AB=60 cm.

4 (9, 2002[). Ha pucyHKy 300paskeHa YopHa CKPUHBbKA, V AKill Mic-
TATHCA YOTHUPHU OJHAKOBI pesucTopu omopamu R =1 Om kosxeHn. [[o iux
Pe3ucTOPiB IOCTIMOBHO IMiA’€MHANHN Ie OOUH TAKUN caMUH Pe3uCTOp
i migBesnu 3aranpHy Haupyry U =8 B (dus. puc.). 3’sacyBaJocs, 1110 Ipu
IBOMY B CKPUHBIII BUAIJIAETHCA MOTYKHICTD
P=15Br. o—1—H L o

BusHaurte 3a MuMu JaHUMU, AK 3’€THAHL
Pe3ucTOpu B CKPUHBIII.

5(9,2002[). Ha rosoBHil onTuuHiN oci 30MpaIbHOI JIIH3W MiCTUTh-
cdA HeBeJHKe mKepeso cBitaa (Touka S). ITobyayiiTe 300paskeHHA miel
Touku. Ha aKkiii Bimcraui Big srinsu Tpe- T

| |

0a poaralryBaTU eKpaH, 1100 Ha HbOMY S F F

Oysa cBiTina kKpyraa miaamMa 3 jgia-  +——e— e
MeTpOM, YABiui MeHIIMM 3a giaMeTp 2 em
miusu? —

XLI Bceykpainceka onimniaga. Paiionu, 2003 p.

1 (9, 2003P). Bizomo, m1o I'. I'asisneii cmocTepiras 3a magiHHAM BasK-
Kux Tixa i3 Ilisanchbkoi Bexki. YaBiTh, mio I'. Taminei Bigmyckae KyJaro
macoio 6 kr. Kyna mounHae majgaTy BHU3 i3 IPUCKOPEHHAM BiJbHOTO
nagigaa. Onuimites pyx 3eMJi mig mi€eo cuau OIPUTSKIHHA 10 KYJIi.
Maca Bemui — 6-10%* kr. SIk Ha pyx Tijg MOKe BILIMHYTH CHJIA OIOPY
moBiTpa?
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2 (9, 2003P). Ha KoTyIIKy HaMOTaHi IBi HUTKH, AKi TATHYTH y IPO-

. cM
THJIEKHUX HampaAMKax 31 crajmumMm mBuakocrtamMu v, =10—

. cM .

iv,=20—. VY AKoMy HaIpAMKY i 3 AKOIO
c U

MIBUIKiCTIO pyxaeThesd Koryinka? SKi wactu-

HU KOTYIIKHU PYyXalThCA 3 MaKCUMAaJbHUM
npuckopeHHaM? YoMy Iie IPUCKOPEHHS I0-
piBaoe? r=10cm, R=25cmMm.

3 (9, 2003P). [Tax 6ynuHKY yTBOpPIOE KyT O=30° i3 ropm3oHTOM.
XJIOTMYUK MiAXOAUTH OO0 OYAWHKY, CTA€ TaK, 100 TUBUTUCSI B3JOBIK
ILUIOIUHM JaxXy, i Kugae M saua mig kyrom B=60° mo ropusonty (i Ky-

. . M co . o .
Tom 30° mo miomuHMu Aaxy) 3i mBuakictio 15 —. Ha akiii Bigcrami Bix
[¢

XJIOMYUKA M’ AU BAAPUTHCA 00 TOBEPXHIO Aaxy?

A
Y

4 (9, 2003P). Bigomo, 110 IMUJIIHAPUYHUINA cTa-
KaH MOJKe IJIaBaTH B MEPEeKUHYTOMY CTaHi, SIKIIO
BiH YacTKOBO 3amoBHeHuil mosiTpam (dus. puc.).
Busnaure, 3 K010 MaKCIMAaJIbHOIO KiJIbKiCTIO BOII L
BCepeaunHi el cTakaH 3MOJKe IIJIaBaTU MOBEPXHEIO
BOJIM B HellepeKuHyToMy cTaHi. d=6cm, [=6cm™m, Y
L=10cmMm.

5 (9, 2003P). HoTupu pesucTopu 3’€IHAIU, K IIOKA3aHO HA PUCYH-
Ky, i miggmoounau g0 Touok A i C myKepeso crajiol HAmpyru, a IO
TouoK B i D BoabTMeTp. BosbTMeTp mokKaszas
U, =50 B. Ilicia nporo ayxepeso HAIPyTy i BOJIBT-
MeTp noMiHaau miciamu (10 Touok A i C migkirio-
YWJIW BOJBTMETP, a A0 ToUuoK B i D — mxepeiro 4 2
crajyoi Hanpyru). Busnaure moxkasu BoabTMeTpa U, .
Bimomo, mo R, =2R, =3R, =4R,.

A 1 B

C 3 D

XLI Bceykpaincbka onimniaga. JHinponetpoBcbk, 2003 p.
1 (9, 2003[). MoTOIUKIIiCT IIOYNHAE PYXaTHUCh 31 CTAJIUM IIPUCKO-
perHEAM 2 —-. [lepneHaMKYIAPHO TOPO3i AMe BiTep 3i mBHAKiCTIO 6 —.
¢ ¢
Busnaure, uepesd AKUil yac micjad NoYaTKy PyXy IIBUAKICTH BiTPY Bix-

. . M
HOCHO MOTOITMKJicTa mopiBHIOBaTuMe 10 — .
c
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2 (9, 2003[). Koryirka 3 HUTKaMHu 0e3 IMPOKOB3YBAHHA KOTUTHCS
IMOBEPXHEI0 KHIKKHU. I[Ipy IbOMY HUTKY TATHYTD 31 CTAJIO0I0 ITBUAKICTIO

CM . . . CcCM . o
v, =2 — B ojuH 0iK, & KHIXKKY 31 MIBUAKICTIO U, =3 — — B iHMU#
c c

(Ous. puc.). Y axoMy HaOPAMKY i 3 AKOIO
UIBUAKICTIO IlepeMinfaeThea NeHTP KOTYII-
Ku? fKi yacTMHU KOTYIIIKU PyXamThCA
3 MaKCUMaJbHUM HpUCKopeHHAM? Yomy
Ile TOPUCKOPeHHA mAopiBuHoe? r=3cMm,
R=TcwMm. g

3 (9, 20034). YaBiTh, 1110 B TPUMAETE B PYKaX HEBEJIUKOTO M’ sg4a
¥ nmepebyBa€eTe B KiMHAaTi, BiJl CTIiHOK, CTeJIi i IiAJ0TH AKOI M’ Y IIPYIK-
HO Bifickakye. U1 MOKHA TaK KMHYTH M’ sd4a, 1100 BiH MOBepPHYBCS Ha-
3a] BaM y PYKH, IIOCJiOBHO BiIOMBIIINCH pa3 Bif CTiHKU, a APYTUA —
Bim cremi? A AKIMO 3aMicTh BigOMTTs Bif cTesi pPOSTIAHYTH BimOUTTA
Big migyoru? To6To un MOKHA TaK KUHYTHU M’ AYa, 11100 BiJ MOBEpHYBCA
B PYKH, IIOCJiZOBHO BifIOMBINNCH pa3 Bix cTiHku ¥ pas Binx mimmorm?
CBo10 TyMKYy 00T'pyHTYyIiTe. 3pO0iTH PUCYHOK.

4 (9,2003A). s Toro, 1106 IOBHICTIO 3aHYPUTH Y BOAY AePeB’AHY
KYJIbKY, HEOOXiZJHO IpUKJIACTU [0 Hel qesdKy cuiy. BusHaute, 3 AKUM
IPUCKOPEHHAM OyAe pyXaTucs KyJIbKa B MOBiTpi, AKINO A0 Hel mpu-
KJIACTH TaKy caMy CHUJIY, ajie CIPAMOBaHYy: 1) BEPTHUKAJIbHO BropY;

. KT
2) mig kyrom o o ropusonTy. I'ycruna gepesunu — 400 —-. Onopom
M
MOBiTPA BHEXTYBATHU.

5 (9, 2003[). Bicim ogHakOBUX Pe3UCTOPiB 3’€MHANN, IK MOKA3aHO
HA PUCYHKY, 1 MiAKJIOUYNIN IO AsKepesa cTajol Hampyru. 1o Touox A
i B cxeMu CHOYATKY ITigKJIOUUIN
BOJILTMETDP, a IOTIiM — aMIlepMeTp. |-0-| o B |
BoabT™merp mokasaB 70 B, a ammep-
metp — 0,4 A. Busmaure Hampyry,
SAKY TONAHO Ha 3’€THAHHS PE3UCTO-
piB, i omip pesucTopis.

ol H

XLII BceykpaiHcbka onimniaga. Paiionu, 2004 p.

1 (9, 2004P). Y31oB:x piuku mupuHoo 50 MeTpiB MOBOJIL IJINBe Ha-
miB3aToIJieHa MisKKa, TOPU3OHTAJIbHE OHO SAKOI miameTpoMm 2 MeTpu
Jenb BUTJISAAE HaA BOAOI0. Bigcraup Bifg miskKu mo Oepera, Ha AKOMY
CTOITH XJIOIMUMWK i3 TeHicHHM M’ aueM, cTaHOBUTHL 20 MeTpiB. 3 AKOIO
HaNMEHIIIOI IIBUAKICTI0O Ma€ KUHYTH M’ dd4a XJOMUYUK, IMO0 IIicjs
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BiOUTTA Bif MOBEPXHI MisKKM TOM mepeJieTiB Ha Apyruii beper piuxkm?
VYaap BBaskaTH MPY:KHUM, OIIOPOM IIOBITPS 3HEXTyBaTuU. UM IIe BaMm
JOBeJIOCS 3HEeXTYBATH IIiJl uac Po3B’sA3yBaHHA 3amadi?

2 (9, 2004P). Yepes jerkuii ropu3oHTAIbBHUN CTPU- 3
JKeHb MePeKNHYTO HUTKY, OAUH KiHelb SKO1 3aKpiI- —>
JIeHO, a Ha JPYromMy BUCUTEL Tijio Macoro 2 Kr (dus.
puc.). SIKy cuny ciaix mpuKJamaTa 40 CTPUIKHSA, 11100
pyxaTtu #oro ropusoHTAJIbHO 31 CTAJIOI0 INBUAKICTIO?

CusamMu TepTs 3HEXTYBATH.

3 (9, 2004P). Busuaure pafiyc reaiocraiioHapHoi opb6itTu, To6TO Op-
0iTH, Ha AKil KOCMiuHMI amapar, 110 pyXaerbea HaBKoJa0 CoHIA, YBeCh
yac mepebyBaTuMe HaJa OSHUM MiciieM coHsuHOI moBepxHi. Ilepiof
obepraunusa CoHIIS HAaBKOJIO ¢Boel oci — 25 1i6, nmepios obepTanusa 3emJri
HaBKoJio Couna — pik. Bigcraus Big Semui mo Conma — 150 MuH KM.

4 (9, 2004P). Piuku 3 »KMBOIO II MEPTBOIO BOJIOIO 3JIMBAIOTHCS IIi
KytoMm 60° (dus. puc.). Ha oguakoBsiit Bigcrani Big pivok mopsia is Bamu
JIeXKUTHh Ka3KOBUU repoii (Touka M Ha pUCYH-
Ky). 3a aKuii HallMEeHIIni Yac B MOKETe IIPu-
BeCTH HMOro M0 TAMU, MAlOUYM ABa IIOPOKHI rJe-
YUKW: OQUH — [JIS JKUBOI, APYTUH — AJIST MEpT- M
Boi Bogu? MakcumasbHe IPUCKOPEHHS, 3 AKUM

JKUBa BoJga

M
NO3BOJIAE PYXaTHUCA CHJIA TePTA,— 3 —-, MaK- o,
c

. M
cuMaJibHa IMBUAKiCTh pyxy — 6 — . Ilua Toro, mo6 HabpaTtu BOaU
¢

B IJIEUUK, MOTPiOHO 2 CeKYHAMU, AJIS TOTO, 1100 BUJIUTU BOAY 3 IJIeUN-
Ka,— 1 cexkynHma. Biacraus Big O o M S=100 M, moBepXHIO MOKHA
BBAKATH IOPU30HTAILHOIO.

5 (9, 2004P). Ha 3’emuanusa m’s- | 1 2 | 3 | 4 5 |

T PE3UCTOPIB IMMOJAHO HAIPYTY 'T' 'T'
U =220 B. Busuaure cujiay CcTpy-

My depe3 mnepmuii pesucrop. R, =1xOm, R,=4xOm, R,=5k0M,
R, =3k0Om, R, =2 kOm.

XLII BceykpaiHcbka onimniaga. AHinponeTtpoBcbk, 2004 p.

1 (9, 2004[). MaiifaHuuK IJs T'PU Yy BEJUKHHN TeHIC Mae po3Mipu
11 X 24 meTpu i HABIIiJI MepeTropoaAKeHul ciTKkoo. To6To Big MmicId 1mo-
maui m’A4a J0 CiTKHU BiZicTaHb He MeHIIa, Hixk 12 meTpiB. 3 AKO0 Hali-
MEHIIIOI0 TOPU30HTAJNBHOIO IIBUAKiICTIO Tpeba momaTu M’ s4a, 100 BiH
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ImepeJsieTiB CiTKY, He 3aUenuBINY 11?7 3 IKOI0 HaNOiIbIIIO0 rOPU30HTAE-
HOIO IIIBUAKICTIO MOKHA IOJATH M’ AYa 3 I[bOT0 K MicIls, 1100 BiH BJIy-
yuB y moJie cynpotuBHuKa? Bucora mocunauusa m’ssua H = 2,5 M, Buco-

ra citkm h=0,9 M, g=10 .
C

2 (9, 2004][1). Yepes3 ropus3oHTAJbHUNA CTPUIKEHDb / .
NePeKNHYTO HUTKY, OAUH KiHelnpb AKOl 3aKpiIlIeHo, L
a Ha APyromMy BHCUTB TijIo Macoio m, =3 Kr (dus. puc.).

ARy cuny ciig mpuUKIagaATH 10 CTPUMKHS, III00 pyXaTu
oro ropmM30HTAJNBHO 3i crajsoio mBuakicTio? Maca
CTPHKHA M, =1 Kr . CujraMu TepTa 3HeXTyBaTHU.

3(9,2004[). Perpanciadaniiiauii CymyTHUK IJIS TiATPUMAaHHS 3B’ I3~
Ky 38 MOJSPHUMU HAyKOBO-AOCJIAHWUMU CTAHI[IAMU PYXaeThbCA Ha Ie-
AKif BucoTi kA Hanm moBepxXHe0 3eMJi W IMepioguYHO HMPOXOAUTH HAT
IliBpennuwm i IliBHiuauM moarocamu. IIIBUAKICTS CyIIyTHIKA CTAHOBUTH
MOJIOBHUHY Bij mepiroi kocmiunoi. Pagiyc 3emai R=6400 kM .

Busunaure Bucory h . Ha axumx reorpaiuyHmx IIIMpoOTax MOMKYTHb
OyTU IPUNHATI curHaJIu 6e3mocepeHbO 3 I[bOT0 CYIIYTHIUKA B TOH MO-
MEHT 4acy, KOJIM BiH HPOXOAUTH HaJ IMiBHiuHMM moJocoMm? Bimmosins
MMOSICHUTU PUCYHKOM.

4 (9, 2004[). 3 aKo0I0 HaN6iIBIIO0 IIBUAKICTIO yy
MOTOIIMKJIICT Mij] Yac IeperoHiB MoKe II0J0JIaTHh d
moBOPOT (Jus. puc.), AKIIO0 OyIe PyXaTucsa B3JLOBK
ayru xKoaa?

IlepeHeciTh PUCYHOK OO 30IMHUTA W ITYHKTUP-
HOIO JIiHi€I0 TO3HAaUTEe TPAEKTOPiI0 MOTOIIUKJIiCTA.
IloBepxHA Tpacu ropu3oHTANbHA, KOeilieHT Tep-
ta LW=0,8. [llupuna trpacu d=10 ™M, r=15m.

5(9,2004[). [To m:xepesa nocriiinoi Hanpyru U =12 B mig’ennanu
MOCJIiIOBHO 3 €qHAHI aMIepMeTp i peocTar, OIIip AKOTO MOYaJIi mepio-

OIUYHO B3MiHIOBaTH. 3ajeX- [, AA

HICTH CHJIM CTPYMy Yepes3 am- 2

mepMeTp BiJ yacy y BKasaHoOMY

Ha aiarpami macmitabi Mae Bu- 1P~

TJIAL JAHIIOXKKa OJHAKOBUX

miBkin (Ous. puc.). Busnaure >
0 2 6 10 14 18 t,c

KiZbKicThb TemmoTu @, KA BU-
IindgeTbecA Ha peocTari 3a mepiri 8 cekyHg yacy. Omopom ammepmeTpa

# 3’emHYyBaJLHOTO APOTY 3HexTyBatu. IIlo BU MoOKeTe cKasaTu PO
MIBUAKICTL PyXy IIOB3YHKa peocTaTa?
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XLIII Bceykpaincbka onimniaga. Paionu, 2005 p.

1 (9, 2005P). Bu mouysiu TypKiT rpomy uepes 6 ceKyH[ ITicas cma-
gaxy onuckaBku. I'ypkit TpuBas 4 cekyHau. Busnaure Bucory, 3 K01
BIapuia OJMCKaBKa, AKIO BOHA OyJia Maiiike BepTuKasbHOIO. IIIBUA-

M
KicTb 3ByKYy mopiBHioe 330 —.
c

2 (9, 2005P). Acrepoin mae popmy KyJai giamerpom 20 KM i rycTu-
"Horo 2000 R—E . Busnaure, 3 K010 HaAMOIIBIIOW INIBUIKICTIO MOMKHA
nepecyBaTI/IBéIﬂ BBJIOBJK ITOBEPXHI acTepoiza Ha BCIOAUXOi?

3(9,2005P). ITig miero akoi cuau Tijo Macoio 9 rpamiB HaGyBae mpu-

2 ? Ha ckijbKu 3MiHUTBCA KiHeTHuyHA €Heprida Tuia

CKOpeHHs 9
roj

3a moOy mix miero 1miei cuam, akmio: 1) cuima yBech yac 30epirae cBiit
HATPAMOK; 2) uepes 15 roamu cuiia 3MiHIOE CBili HATTPSAMOK Ha IIPOTH-
JIeKHUN?

4 (9, 2005P). Tpu Tina pyxaioThCA OPAMOJIIHIAHO B3IOBXK TOpPU-
30HTAJBbHOI TMOBEPXHi CTOJIY I Ai€f0o TOPUBOHTANBHOI cuau F , AKY
MPUKJAAEHO Mo mepiroro Ttina. Ilpu mpoMy cuiia HATATY HUTKHU MisK

F F
MepIINM i IPYTUM TiJIOM JOPiBHIOE o a MK ApyruM i TpeTim — E .

Busnaure BigHOmeEHHA Mac Tin m, :m, :m,. KoedimienTn Tepra mimx
TiTamMu ¥ TOBEPXHEIO CTOJIY OJHAKOBI.

5 (9, 2005P). Insa Toro, mio6 HIBUAIIE 3aKUI ATUTH BOLY, BiAIO-
YUBAJbHUK Y3AB TPU KU ATUIbHUKU,— Ha 600 Br, 800 Bri 1 xBT,—
3’emHaB mepInuii i Tperiit mapaJiesbHO, MOCHiTOBHO OO0 HUX Mif’ emIHaB
Ipyruii i migKkJaouYuB yce 3’€IHAHHSA M0 PO3ETKU. SIKa MOTYKHICTH
Oye BUMIIATHCS B IIOCYANHI 3 BOAOI0? 3a AKUII Yac BAACTHCA HOBECTHU
0 KUIiHHA 3 JiTpU BOAU, AKINO 3HEXTYBATU TEIJIOBUMH BTpaTaMu?
ITouaTkoBa Temmepatrypa Bogum — 25°C, muToMa TEMJIOEMHICTH —

Tk . . .
4200 P Big uworo, Ha Bairy 1yMKYy, 3ajie;KaTh TEIJOBi BTpaTH i U
K-

MOJKEe TaK CTATHUCS, II[0 JOBECTH A0 KUIIiHHA 3 JIiTPpHU BOAYU HE BAACTHCA?

XLIII BceykpaiHcbka onimniaga. fiHinponerpoBcbk, 2005 p.

1 (9, 2005). ¥V BaBujoHi 3a OAMHUINIO MOBKUHU IIPUNMAaJIU Bij-
CTaHb, AKY IIPOXOJMJIA AOPOCJA JIOJNHA 34 Yac BUXOLY AUCKA COHILI
3-mig ropusouTy. Ilsa cTapomaBHA OAWHUILSA NOBMKUHU HasuBajacs
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cragiem. CrpobyiiTe mpubJMBHO BUBHAYUTU MOBMKUHY cTamid. Huck
COHIIA MOKHA mobauuTu mig kyrom 0,5°

2 (9, 2005). Acrepoin, axuit mae Gopmy Kyai giamerpom 20 KM
. KT . .
irycruny 2000 —- , o6epraeThCcs HABKOJIO CBOEL oci 3 mepiogom 10 ro-
M

IuH. BusHauTre IpuCKOPeHHS BiJILHOrO IMAAiHHS HA IOJIIOCI acTepoina;
HaNWOiIBITY INBUAKICTD, 3 IKOI0 MOJKHA IIePecyBaTUCS BiJHOCHO IOBEPX-
H-v*

5 -
KT

Hi acrepoina Ha Bcioguxogni. ['paBitaniiina craza G=6,7-107"

3 (9, 2005). HeBenuKy KOpPOOKY HOCTaBUJIM HA TJIAAKY IIOXUIY
IJIOIMUHY ¥ Bigmyctuau. OJHOUYACHO 3 MeSIKOI TOUKM HaJ IJIOIIHUHOIO
BiAmycTuIn KyJIbKY, KA uepe3 1 CeKyHIy BJeTijia B KOpoOKy. Bu-
3HaAUTe IIOYaTKOBE II0JIOKeHHA KYJIbKU I BifcTaub Bix Hel 10 KOPOOKH.
30iABIINTBCSA, 3MEHIIUTHCS UM He 3MIiHUTHCS IIBUAKICTh KOPOOKU
MmicJIsI TOro, AK y Hel BayuuTh KyJabka? OmopoM IIOBiTpsA, CUIaMU TEPTS
sHexTyBaTu. KyT Haxwmiry maomuau o = 30° .

4 (9, 2005[). Tpu Tinma pyxaoThCsa IPIMOJIiHIITHO B3JOBK TJIaJeHb-
KOl TOpM30HTAJNBHOI IIOBEPXHI CTOJY Hif Ai€io TOpU30oHTaAbHOI cuau F ,
AKY IPUKJIAAEHO A0 mepiIoro tija. IIpu mboMy cuia HaTATY HUTKY MiK

F . F
NepHIInM i APYTUM TiJIOM JOPiBHIOE E , @ MiK ApyruM i Tpetim — E .

BusnauTe BiJHOIIEHHA MacC TiI m, :m, :m, . IK 3MiHUTbCA BiAIOBiAS,
SAKIO BpaXyBaTU CUJIN TEPTA MisK ITOBepXHeo cToxy i Tinamu? Koedi-
IIi€HT TepPTA OOPiBHIOE |l .

5 (9, 2005[). 11 Toro, 100 IIBUAIIE 3aKUI ATUTH BOAY, BiAIO-
YUBAJbHUK Y3AB TPU KU ATUAbHUKY,— Ha 600 Bt, 800 Bri 1 ¥xBT,—
3’emHaAB MePINUi i TpeTriit mapaJyiesbHO, MOCHiTOBHO 0 HUX Mif eTHaB
Ipyruii i migKJII0YUB yce 3’€IHAHHA OO0 PO3ETKU. SIKa MOTYKHIiCTH
O0yae BUAIIATHCA B TOCYOUHI 3 BO0o0? 3a KU Yac BAACTHCA JOBECTH
IO KUIiHHA 3 JiTpU BOAU, AKINO 3HEXTYBATU TEIJOBUMU BTpPaTaMU’?

ITouaTtkoBa Temmepatypa Bogu — 15°C, mmTomMa TemJOEMHICTHL —
Jx . . .
4200 —R . Big yoro, ma Bamry 1ymMKy, 3aJeKaTh TEILJIOBi BTpaTu, i uu
KI-

MOJKe TaK CTaTHUCS, 1110 JOBECTH A0 KUIiHHA 3 JIiTPU BOAY HEe BAACTHCA?

XLIV Bceykpaincbka onimniaga. Paiionu, 2006 p.

c
1 (9, 2006P). IIIBuaKicTs JiBOTO KOB3aHa (pirypucra Ha 10—M
c

OinpIna 3a IMIBUAKICTH mpaBoro. Bimcranb mik xoB3anamu — 30 cm.
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3a axuit yac Qirypuct moBepHeThca Ha 180°? Dirypuctp pyxaerbca
TAaKUM YMHOM, III0 KOB3aHU BeCh Uac PyXy MapajejbHi OMUH OTHOMY.

2 (9, 2006P). M’ sty mimcTpubye HaA TOPUSOHTAIBHOIO IPYIKHOIO I10-
BepXHeIo, MiTHIiMaoUYnCch Ha BUCOTY 5 M. BusHauTe HalOiAbIIUH TIIAX,
AKUY BiH mpoJsiTae 3a Takoro pyxy 3a 1 ¢c. Ommopom mMoBiTps 3HEXTYBaTHU.

M
Beasxaru, mo g=10—-.
c

3 (9, 2006P). Ha cToJ1i cTOATH ABi BUCOKI MUIIHAPUUYHI CIIOIyUYeHi
3HM3Y MOCYAUHH 3 BOAOI0. IljoIna Iepepisy Iepiimoi HOCYAUHU
S, =10 cm?, npyroi — S, =20 cm’. Pisens Boau B nocyaunax — 20 cm.
VY mepmry mocyauHy HaauBaooTh 1 KT oaii. Akum 6yme rigpocTaTuuaHMt
TUCK Ha JHO APYToi IOCYAWH MicJisd BCTAHOBJIEHHS piBHOBaru?

4 (9, 2006P). Busunaure omip mixk Toukamu A i B
em0OsieMu Bizomoi aBToMo06inbHOI hipmu. EMOsiema Bu-
TOTOBJIEHA 3 BOJIL()PAMOBOTO APOTY ¥ MA€ BUTJIAM KiJIb-
A 3 TpboMa pagiycamu (Ous. puc.). Pagiyc Kimbma — 4 B
20 cM, mroma mepepisy gpory — 0,5 Mm®, murommit
omip Boashpamy — 5,5-10°0m M.

5 (9, 2006P). [To:kuHa TiHi Bif CTOBIIA BUCOTOI 4 M ITOPiBHIOE 3 M.
Busnaurte pos3mipu TiHi Big m’aua, pagiyc akoro — 20 cm.

XLIV BceykpaiHcbka onimniaga. AHinponetpoecbk, 2006 p.

1 (9, 20064). ITosem 3i crasor mBuaKicTio 0,2 — ime Koposa.
c
ITo xopoBi momepek HAIPAMKY Il pyxy MaHApPye 60sKa KopiBKa 3i MIBUI-

Kictio 0,8 —— . BusHauTe BiZfHOCHO IOBEPXHi 3eMJIi JOBKUHY TPAEKTO-
rof

pii 60:%01 KOPiBKU 3a 5 XBUJIUH PYXY.

2 (9, 2006[). 3 ogHOrO MiCIsI KiJIbIIEBOI TPACH OSHOUYACHO 3allyCKa-
IOTh [Ba irpaiikoBi pagioKepoBaHi aBTOMOOLIi, AKi Bech uac 36iabIIy-
I0Th MIBUAKOCTi 3 puckopeHHAMHu a, = 0,1 c_2 ia,=0,3 c_Z BigmoBin-
HO. Yepes AKUIA Yac MicJasd MOYATKY PYXY aBTOMOOiJi 3HOBY MOPiBHA-
I0ThCS OAUH 3 ogHUM? Bigomo, 1110 mepiinii aBTOMOOiIb IPOMIIIOB TPACy
3a 7 CeKyH[.

3 (9, 2006[). Ha cTouti cTOATH ABiI BMCOKiI IMMIiHAPUUYHI CIIONyUYeHL
3HU3Y NOOCYAMHM 3 BoAoio. llmomia mepepisy mepIiimol TOCYAUHU
S, =10 cm?, gpyroi — S, =20 cm?. PiBens Bogu B nmocyamuax — 20 cM.
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V mepmry nmocyauny HaausaioThk 200 r oyrii, y Apyry OmycKaioTh IIIMATOK

amominiro macoro 180 r. Axum Oyae rifpocTaTUYHUN TUCK Ha JHO IIep-

101 IOCY/IMHU ITiCJIsT BCTAHOBJIEHHS piBHOBaru. ['ycTuHa ajgoMiHiio —
r

2,7

cm®

4 (9, 2006[). Em6siema Bigomoi aBTOMOOiLIBHOIL (hip- A
MU BUTOTOBJIEHA 3 BOJIL(GPAMOBOIrO APOTY i1 Ma€ BUTJISL
Kinbia 3 TppoMa pagiycamu (0us. puc.). Busuaure cuiy
CTPYMY uepes pagiycu, SKImo 10 Touok A i B emOimemu
npukjgactu Hanpyry 100 mB. Pazgiye xinpma — 20 cwm,
morra nepepisy gpory — 0,5 MM, muroMuii omip BOJIb- B
dpamy — 5,5-10°0m- ™.

5(9,2006/1). 3amroBHEeHA BOMOIO IIiBJIITPOBA CKJIAHA ILIAIIKA BAXKUTH
9 H. 3a sBaskyBaHHA y BOAi il Bara cranoBuia 2,4 H. Busnaure rycTuny
ckJa madamku. Ha cCKiJbKY BiICOTKIB CJIiji 3alIOBHUTHU ILJIAIIIKY BOJIOIO,
11100 BOHA IIJIaBaJja y BOJi B MOBHICTIO 3aHYPEHOMY CTaHi?

Ax1mo gzuBUTHCA KPis3h CKJIO 3aII0BHEHOI BOJOIO IJIAIIKY Ha pPO3Ta-
110BaHi Mo6JM3y mpeaMeTu, ixHi ¢opMa i posMipu 3a0ThCS CIOTBO-
peaumu. HYomy i Ak came? AKuMU 34aI0THCA PO3MipU caMoi ILJIAIIKH,
KOJIU BOHA IIJIaBa€ y BOLi?

XLV BceykpaiHcbka onimniaga. Paiionu, 2007 p.

1 (9, 2007P). BepTukaabHO Bropy 3i mBuaKicTio 15 — migkumamTsb
c

CIIOYATKY OAWH TeHiCHUI M’ sS4, a Uepe3 CeKYHAY BCJiJ 3a HUM APYTHUii.
Busuaure, Ha akiii BucoTi M’ Aui 3iTKHYyThcA. OmOpPOM MHOBiTpPA 3He-
XTYBaTH.

2 (9, 2007P). Ceepaiio poouts 900 obepTiB 3a xBUAMHY. BusHaure
MaKCUMaJbHY IIBUAKICTH TOYOK CBepAJia, miamerp Axoro — 1 cwm.
Yomy mOpPiBHIOE JOIIEHTPOBE IPUCKOPEHHA IMUX TOYOK? Yu 3MiHATHCA
3HAUEHHA MaKCHUMAaJIbHOI IITBUIKOCTI ¥ IPUCKOPEHHA, AKIIO CBEPIJIO
PYXa€eThCA 3 IEBHOIO CTAJIOIO IITBUAKICTIO?

3 (9, 2007P). Ilixg uac GypeBito MIBUAKICTH BiTPy mMOpmBaMu 3MiHIO-
erbes Big 30 mo 50 —. MoromukJiaict 3i mBuakictio 40 — pyxaeTbes
¢ c

NepHeHAUKYJIAPHO A0 HAIPAMKY BiTpy. SIK 3MiHIOETBCA MIBUAKICTH
i HAIPAMOK BiTpPY, AKWI BiguyBae mifg dac miei HeOe3meuHoi TogoPoKi
MOTOIIUKJIiCT?
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4 (9, 2007P). Bigpo 3 BOm0IO 3a HOIIOMOI'0OI0 KU’ ATUJIbHUKA IIOTY M-
HicTio 800 BT Braerscsa Harpitu Tinbku go 90 °C, micasa doro, HesBa-
JKalouy HA POOOTY KUN’ATUJILHUKA, TeMIIepaTypa BOAU OijbIlle He IIij-
HiMaeTheA. AKINO y BiApo 3aHypUTH Ie OAUH TAKUN KUMN ATUJILHUK,
TeMIlepaTypa BOAU Y BiZipi 3HOBY HMOUHE 30iJbIITyBATUCS U 38 XBUJIUHY
nigaiMmerbea 1o 91 °C. BusHaute mMacy Boau y BiApi ¥ uac, 3a AKUH
TeMIeparypa Boau y Binpi sHusuThca Ha 1°C, AKINO BUMKHYTH

. oK
Kun’aruinbanku. Iluroma rermmoeMHicTs Bogu — 4200 A K
Kr-
5 (9, 2007P). Ha 3’emHanHsa ceMHU OnHA- 1 2
KoBuX pe3uctopiB omopom 100 Om KoKeH IO- 3 | 4 5 |
mauo Hampyry 700 B. Busnaure cuny ctpymy

yepes YeTBEePTUI PesUcTop. M

XLV Bceykpaincbka onimniaga. JHinponeTtposcbk, 2007 p.
1 (9, 2007[). 3i 3By:KeHHA B HiCOUHOMY TOAWMHHUKY IliBKa IIiCKY

. . . CM . . .
«BHTIKA€» 31 IMIBUIKICTIO 1 —. Busuaure IIBUAKICTD IIIIIIMHOK II1CJIA
C

TOTr0, SIK BOHU IPOJIETATH BificTaHb 5 ¢cM. ¥ CKiJIbKM pasiB r'ycTuHA IIi-
m1aHol I[iBKM B IIbOMY MicIli Oy/le MEeHIIIOI BiJi TYCTHHHM HA IIOYATKY
BimbHOTO mMagiHHA? OIOPOM IOBITPS 3HEXTYBATH.

2 (9, 20070). Coigomerp aBTOMOOLJIA Mae BU- 120

TJISI KPYyroBoro cexTopa 3 Kyrom 120° i pospaxo-

KM 0 X/-\ 240
. ABTOMOOGiNE ITO-

BaHUM Ha mBuUIKicTe 240
oz

M
YMHAE PYXATUCA 3 MPUCKOPEHHAM 5 —-. 3 AKOKO

¢
KYTOBOIO IIBUAKICTIO 0 OyAe pyxaTucs CTpijka ciigmomerpa?

3 (9, 2007[). BuroroBjieHa 3 po3ipBaHUX IIPOCTUPAIJ MOTY3Ka MAa€E
HeoOXimTHY HOBKUHY, aje BurTpumye Bary Tinbku 400 H, Toni axk maca
ITenmi, AKYy yTpUMYIOTH y BHUCOKiii 6amiTi,— 45 Kr. 3 AKUM IPUCKO-
PEeHHSAM Ma€ cIycKaTucsa MoTy3Koio Ilemnmi, 11100 Ta He mopBaiaca? Yu
3MOJKe JiBUMHKA BPATYBATUCH, AKINO BucoTa bamitu — 20 m? Ha Bamry
IYMKY, OyJsio 6 Kpaie uu Hi, ak6u ITenni 3po6usia KOpoTIy, HisK mo-
TPiO6HO, MOTY3KYy, aje 3 OiJbII IIMPOKUX CMYT TKAHWHU i, MOBiJIBHO
CIIYCTHUBIIHUCH 10 ii KiHIls, 3icTpubuy1a? CBOIO JYMKY OOTPYHTYHTE.

4 (9,20071). Tpy6oro 3 mioIeio mepepidy 3 cMm® Boja BTikae B 6aTa-
cM
peto 3i mBuakicTio 10 — . TemnepaTypa Bogu Ipu BXo/i B 6aTapero —
c

90 °C , mpu Buxofi 3 6aTtapei — 85 °C. fAKy moTyKHiCTh TOBUHEH MaTH
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eJIeKTpoHArpiBay, 1mob saMiauTy 6aTapero B pasi IpUINHEHHS Iogavi
Jox

KI-

rapsuoi Bogu? ITuroma TemaoemuicTs Bogu — 4200

5 (9, 20074). Opit omopom 1 OM cKJIagaETHCA 3 ABOX ITOCTiJOBHUX
YaCTUH, aJIOMiHi€eBOI I MiTHOI, OMHAKOBOI JOBKUHHU I ILJIOIIi IIepepisy.
HOpit pospisatoTh Ha II’ATh YACTUH OJAHAKOBOI HOBKUHU i 3’€IHYIOTH
napangenbHo. Yomy mopiBHIOBaTHMe OIip Takoro 3’eguanasa? IIurommuit
omip anrominiro — 2,8-10%0m M, migi — 1,7-10%0m- M.

XLVI Bceykpaincbka onimniaga. 2008 p.

1 (9, 2008). IToO6yTOBHUII eIeKTPOHATPiBAaY Ma€ MOTYKHicTh 2,2 KBT.
BusHauTe cuiy cTpyMy uepes eJeKTpoHarpiBad, KOJM TOHM IIPaIIOE
Ha IIOBHY IOTY:KHicThb. SIK Kpallle HiAKJIIOUATHA OBa eJeKTpoHarpi-
Baui — IIOCJIiZOBHO UM IIapaJieJibHO, 00 IIBUAIIE HATPIiTH HOBiTpA
B KimHAaTi?

2 (9, 2008). Ha siTHiX KaHiKyJIaxX XJOOUYNK CIOUYATKY 3BasKUB Jepe-
B’aAHy JiHiliKy B nosiTpi. [fluHamomerp mokasas cuny F,. Ilorim Bin
MipHYB i i1 BOJOIO 3HOBY 3BaYKUB JiHINKY. [JuHaMOMETD ITOKa3aB CUIY
F,. Jlinifika micia mporo BifipBajacA i CILIMBJIA Ha IIOBEPXHIO BOJU.
fAka vacTuHa JiHIAKMK 3aJUIINIaCA B 3aHyPEHOMY CTaHi?

3 (9, 2008). Takci 3 Touku A Mae 3a HANMEHIIIUHA Yac JOIPABUTU
nacakupa no Touku B. ITicis moimy Takci Moske po3raHATUCA 1 Tajlb-
MyBaTH 3 IPUCKOPEHHAM, He OiJbIImM

M B
3a 2 C—2, a IoBepTaTH 3i IIBUAKICTIO, HE [ )

. M .. ..
6isnpmroro 3a 8 —. OmimiTe, 3a AKKUHI HA-
c

MEHIINH J4ac Takci 3 Touku A MOKe Io-
CTaBUTHU Macaxupa mao Touku B. Byawmii
YTBOPIOIOTH KBaapaTu 3i croponoio 80 m,
Touku A i B mepebyBaloTh Ha BifcTaHAX
16 M Bim mHaOam:Kumx mepexpecthb (Jus.
puc.).

4 (9, 2008). VY rasopumerp 3 1 girpom Bogu 3a Temmepatypu 20 °C
moyaJiu piBHOMipHO BauBaTHU Boay 3a Temmepatypu 60 °C i 3a XBUIUHY
Jomaju JITp Boau. SHAUIITH, AKa TeMIlepaTypa IIicJsd I[bOr'0 BCTAHO-
BUTHCH, 1 MOOYAyIiTe rpaik 3a/IeKHOCTI TeMIepaTypu BOAU B KaJIOPH-
MeTpi Big uacy. BBamaru, 1110 i 4ac BAWBAHHSA BOJA IIIBUAKO IIepPeMi-
MIYEThCA, TEIJIOEMHICTIO KaJOpUMeTpPa 3HEXTYBATHU.

L S
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5 (9, 2008). Ha ynakosIi JiroMiHeCIIeHTHOI eHepro3doepeskyBaabHOI
JaMOU HaMKWcaHo, IMo ii moTy:KHicTh — 15 Br, a cBiTsia BOoHA mae, AK
75-BaTHa JlaMIIa po3:KapioBaHHA. TaK0oK Ha YIIAKOBIIL CTBepJ_‘LmyeTbcx,
110 TepMiH cay:k6u Jamnou — 6000 roguH, TOAL K TepMiH
cay:k6u smamnou pos:xkapioBanua — 1000 rogmu. OiidiTh C
3a numu ganumu KK maMnu po3kapioBaHHs, a TAKOXK T€, . __.-"
Yy CKiJILKM pasiB BUTrigHillle KOpHCTyBaTHCA eHeprosodepe- &
JKYBaJIbHUMU JaMIaMu, AKII0 IXH4A I[iHa B 7,5 pasa 6igbira &
3a IiHy BigmoBigHMX JamMn poa:xkaproBauHdA. (Il 3agauy me
CJIL PO3TISAATH K PEeKJIaMy, OCKiJIbKY IUTaHHS 0e3IIeuHOoC-

Ti BUIPOMiHIOBAaHHS JIAMII i OCi 3aJIMIIIAETHCA BiIKPUTUIM.)

XLVII BceykpaiHcbka onimniaga. Paiionu, 2009 p.

1(9, 2009P). BaThKo 1 foUKa CIIyCKaIOThCs 3 Topu Ha Jmkax. [IBug-
KicTh miBumHKM yaBiui Ginbia. 3HaWIITH, Yy KOTO Ta B CKiIbKM pasiB
6inbIlla KiHeTUYHA eHeprid, akifo maca aiBumuaku — 40 Kr, a maca ii
6arbka — 100 Kr.

2(9,2009P). ABT0OYC Ta aBTOMOOLIBL py- [, KMA
XaIOThCSA B OJHOMY HAIPSAMKY OIHIi€H0 m0- 80 S
pororo. 3a rpadikomM sajesKHOCTI mpoiige- 60 A
HOro aBTOOYyCOM IILJISXY BiJx uacy 3HaWIiTh 40
HMIBUAKiCTHL aBTOoOyca. Y OeAKHII MOMEHT /
yacy BificTaHb MiK aBTOOyCOM Ta aBTOMOODi- 20 /'/

JeM popiBuoBasa 1 kM. Yepes 2 XBUIUHHI
micasa 1Iboro aBTOMOOLJIb HaA34OIHAB aBTO-
O0yc. BusnauTe mBUAKiCTh aBTOMOOLIA I mMOOyAyiiTe rpadik 3aiexHOC-
Ti IIPOIIeHOr0 aBTOMOOIIeM IIJISXY Big uacy.

0 20 40 60 80 ,x»

3 (9, 2009P). Harpiry merauny macoio 4 Kr, skKa BiAropom:KyBaJa
BOTHHUIIE, OMYCTUJMU y Bimpo 3i cuirom sa temmeparypu 0°C. Bu-
3HAUTe, AKa Maca CHiry poaraue. Bimomo, 1110 3 60Ky BOTHUIA LTI~
Ha maJa temuepatypy 150°C, a 3 nporune:xuaoro — 70 °C. IIutoma

. K
TerioeMHicTs merau — 900 'H— , IIATOMA TeILIOTA ILJIABJIEHHS JhO-
kr-K
kIx
oy — SSOL.
KT

4 (9, 2009P). [Tea sapsaau — +9-10°Kx i +36-10°Kn — mepebysa-
10Thb Ha BigcTani 90 cM oguH Bix ogmoro. Tperiit sapag — —4-10°Kx —
MIOMIIITaIOTh Y TAKYy TOUKY MiK IIePIIUMU [BOMA 3apAgaMu, V AKiH cu-
Ju, 10 Oil0OTh HA HHBOT'O, B3AEMHO KOMIIEHCYIOTHCA. SHAUMITL Miclie-
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MIOJIOKEHHS I1i€l TOUKM, a TAKOXK 3arajibHy CHUJIY, Ka Telep AiATHMe
HAa IepIInii 3apsaz i3 60Ky Apyroro i TpeTnLoro.

5 (9, 2009P). 3 neB’ATH OJHAKOBHUX IIPOBiA- A,
HUKiB omopoM 15 OM KOJKeH cHasJu TPUKYTHY
npusmy ABCA B/,C,, ak 300paskeHO Ha PHUCYH-

Ky. [lo Touok A i B MiAKJIIOUYNIN JJKEepesio Ha-
npyru 12 B ra amnepmerp. Uepes axuil mpoBig- 4 C
HUK IPOXOAUTHUME HaNOIABIIUHA CTPYyM, a uepes
AKUNA — HalimeHmui? Ky cuiy cTpymy moka-
JKe aMmIiepMeTp?

G

B

XLVII BceykpaiHcbka onimniaga. AHinponetposcbk, 2009 p.

1(9,2009[). [IBa aBTOMOOiTi OTHOUACHO BUIMK-
IPKaioTh Ha TOBOPOT (Jus. puc.). Busnaure, uepes
AKUHA Yac BiicTaHb MisK HUMU CTaHe HATMEHIIIOIO
(aBTOMOGiyi mopiBHAOTHCA). IIIBUAKOCTI aBTO-

MO00iTiB OgHAKOBI # MOPiBHIOIOTH 40— Panmi-
rox

yCU KiJ, AKMMH BOHU DyxXamoTbca,— R, =40mM

iR,=30m.

2(9,2009[). 'epmiona o0epes;KHO ONycKaJja YapiBHY HaJIUUYKY YV Bep-
TUKAJbHOMY IIOJIOKEHHI TOCTPUM KiHIlEM y BOAY, HOKM HaJUYKa He
ONMHMJIACH Y XUTKill piBHOBa3i. Ilorim I'epmiona BuTAria maamuky,
mepeBepHyJia U mouajia o0epekHO OIMyCKATH Ii CyXUM TYIUM KiHIleM
B oJito. IIJoiftHO cyxa yacTWHAa MAJUYKM MTOBHICTIO 3aHYPUJIACSA, 3HO-
BY BCTaHOBUJIACSA PiBHOBara. BuaHauTe I'yCTHMHY HaJuYKu ['epMioHWH.

T'yeruna oaii . HapiBHUMU BJIACTUBOCTSAMU MAJTUUYKU 3HE-

XTYBaTHU.

3 (9, 20094). BusHauTre, 10 AKOI TeMIIEPATyPU CJiJl OXOJOIUTU
aJIIOMiHi€EBY MOHETY, 11100 micjsd il 3aHypeHHs y BOAY 3a TeMIlepaTypu
0 °C mHa Hel MOIJIO HAMEP3HYTHU CTiJILKU JILOIY, 1100 BoHA criuBaa? Ak
BU BBchaeTe, HACKiJIbKM peasbHO Ie 3pooutu? I'yeruHa adoMiniro —

K
2700 e IHUTOMA TEIJIOEMHICTL aJioMiHilo — 880'H—, T'yCTUHA
kr-K
I
JABOLY — 900 el IUTOMA TEIJIOTa ILIaBJeHHSA Jboay — 330 ———.
KT

4 (9, 2009[). Binomo, 1110 3a 3’¢JHAHHS AEKiJIbKOX 3apAIKEeHUX Me-
TaJeBUX KYJbOK OJHAKOBOTO PaAiyCcy 3apA] PO3IOAIIAEThCA MidK HUMU
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nopiBHy. fIKINO K KyJbKH MalOTh PidHIi pamiycu, 3apsl PO3IOMiIAETh-
cs IPOIOPIIiHHO A0 iXHiX pamiyciB (11100 BUPiBHAJMUCSA ITOTEHITIAJIM).
Bawm manu nricTh KyJaboK: ABi pagiycamu 1 cm, aBi pagiycamu 2 cm i aBi
pagiycamu 4 cm. OpHa 3 WX KYJbOK 3apA:KeHa, iHmii — Hi. K ix mo-
CIiMOBHUM 3’€IHAHHAM MiX COOOI0 PO3IIOLIJINTH MOYATKOBUI 3apsn
MiK yciMa KyJIbKaMu MopiBHy?

5 (9, 2009/1). 3 xeB’aTu oxHAaKOBUX mpoBin- A o)
HUKiB omopoMm 50 OM KOKeH cHadaJm TPUKYTHY
npusmy ABCA, B,C,, Ak 300pa:KeHo Ha PUCYHKY. B,
o Touok A i A, migkIoUMIN A)KepeJsio Ha-
npyru 12 B Ta amnepmerp. Yepes aAxuit mpoBix- A c

HUK MIPOXOAUTUME HAWOiIbINIUII CTPYM, a uepes
AKUN — HaiMeHIui? IKy cuy cTpyMy moOKaske
aMmepMmeTp?

XLVIII BceykpaiHcbka onimniaga. Paiionu, 2010 p.

1 (9, 2010P). YaBiTh ABa imeanbHi mapajenbHi A3epkaa, AKi py-
XalTh Ha3ycTpiu ogHe ogHOMY. MiXK n3epKajilaMu HmepHeHAUKYJISIPHO
0 iXHiX ITOBEPXOHH 0e3 MOTJMHAHHA W po3CciloBaHHA BigOmBaeThCA
imeanpHU ONpoMiHb cBiTisa. SIKy BifmcraHb mpoiife CcBiTJIO 3a yac Ha-
oamxennsa n3epkan? IlouarkoBa BigcTanb Misk asepkamamu — 10 cwm,

mBUIKicTh Koxxuoro — 1 — . IIIsuakicts ceitaa — 300 000 —.
c c

2 (9, 2010P). Binomo, 1110 mjoceKyHAn Ha miomnyy 1 M2, posramoBany
MepPIeHANKYJISIPHO 0 COHAYHUX IIPOMEHiB mo0au3y 3eMJi, HaJXO0InuTh
1370 Ok comsiunoi eHeprii. 37 % 1iel eneprii 3emusa BigouBae B Koc-
MiuHUII IPOCTip, BiJ woro ii guck Mae sickpaBe OJIaKUTHO-OijTe 3a06aps-
JeHHA. BusHauTe MoTyKHiCTh, AKy oTpuMye 3emsd Big Couiis, i mopis-
HANTE il 3 MPOeKTHOIO moTyKHicTio HopHOOMILCHbK0I AEC v 6000 MBT.
Pagiyc Semai — 6370 km.

3 (9, 2010P). Koy meBHY KiBbKiCTh TemyoTu @ Iepemanu MepImii
pinuui, BoHa marpinaca Ha 40 °C, Koau Taky caMy KiJbKiCTh TEIJIOTH
@ Tepenanu Apyri# piguwi, BoHa Harpisaca Ha 60 °C . Ha ckinbku min-
BUIIUTHCSA TeMIIEpATypa CyMillti, AKy oTpumasu, smimasimu 40 % macu
nepioi pizmay i 60 % macu gpyroi pifuHM, AKINO CyMiIIi mepexaTu Ty
camMy KiJbKicTb TemioTu @ ?

4 (9, 2010P). Bu maeTe nBi omHaKOBi MajieHbKi MeTajieBi KyJib-
ku i3 sapanamu ¢, =8-10°Kn i ¢,=-4-10°Kxa. Banpononyiite cmo-
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cib, y AKMI MOKHA OTPUMATU CHUJIY BiJIITOBXYBAHHS IIUX KYJIBOK

2
o H'™

R
JI

F=1w~H. Crana B 3akoui Kyiorma — 9-10

5 (9, 2010P). Ha cxemi 306paskeHO 3’€IHAHHA IIIECTU PE3UCTOPiB
3 omopamu R =100m, R,=200Mm, R,=300m, R,=400wMm,
R, =10 Om, R, =20 Om. 3uaiiniTe 3aranbHuil onip 3’e€HAHHA PE3UCTO-

piB. BusHaure HaiibinbInit i HaliMeHIIINIT OTIOPH, 2

AKi MOKHaA OTpUMaTU 3 HaBeJEHOTO 3 e€THaAHHA, a

AKIIo: 1) BUmasATH OAWH i3 pe3sucTOpiB i TakuM ]

YMHOM pO3ipBaTU B I[HOMY MiCIIi eJIeKTpUYHE KO- m

JI0o; 2) 3aKOPOTUTHU OAUH i3 PE3UCTOPiB IIIMATOU- “ ]
]

XLVIII BceykpaiHcbka onimniaga. AHinponetposcbk, 2010 p.

KOM OJpOTY, OIIOPOM AKOI'O MOKHAa SHEXTYBAaTH.

1(9,20100). YV sAcHy MicAYHY Hiu JIoAWHA BifKUIa€ HA CTiHY Oy IUH-
Ky Ti#b Bucotoio 1 M. Kynu # i3 sK0I0 IIBUAKiICTIO TIOUHE PyXaTUCS TiHb
Ha CTiHi OYAMHKY, SKIIO JIOAWHA IIile CTeKKO0I0 B HanpAMKY Micsaia

3i mBuaKicTio 1 — ? 3picrt aogquau — 1 m 80 cm. ITouaTkoBa BifcTaub
c
BiJ JTIOAWMHY 00 BEPTUKAJIBHOI YaCTUHU TiHi — 2 M.

2 (9, 2010[). AnfomiHieBUI CTPUIKEHD, TPUKPIIJIEHUA OJHUM KiH-
IIeM IO HUTKHU 3 TMHAMOMETPOM, CIIOUATKY 3BasKYIOTh y MOBiTpi, a mo-
TiM ITOBHICTIO 3aHYPIOIOTh y TJIMOOKY IIOCYAMHY 3 BOIOIO i ojiero. Bu-
3HAUTe, AKA YACTUHA CTPUIKHA MiCTUTHCA Y BOAi, AKIIO IIOKA3W AWHA-
MoMeTpa 3MeHIuIncsa Ha 36 % MMOpiBHAHO 3i 3Ba’KyBaHHAM Yy IOBITPi?
H—E , TycTuHa anxoMiniro — 2700 K—E .

M M

I'ycruna oaii — 900

3(9,20100). Jerans 3pobJieHa i3 3os10Ta ¥ cpibia, Y3ATUX Y PIBHUX
06’emax. BusHauTe cepeHIO IUTOMY TEILJIOEMHICTh MaTepianty AeTauti.

ITutToma TemmoeMHicTh cpibira — 230 Hax , sosiora — 130 H—m,
kr-K Kr-K
rycruma cpi6na — 11000 —-, somora —19 000 -
M M

4 (9, 2010/[). IBi maneHbKi pi3HONMEHHO 3apAAKeHI KYJIbKU 3aps-
Jamu g, i g, =—q, 3akpimeni sa Bigcrani 1 M ogHa Bix ogHoi. [le i Ha
AKi# BimcTaHi Big TOuK® A, 1110 MiCTUTHCS MMOCEPEANHI MiK KyJIbKaMu,
CJIiJ posTalryBaTH TPeTIO KYJbKY i3 8apanoM g, =8¢, , 11106 y Touri A
eJIeKTpUUHe 1oJie 0yJI0 KoMIIeHcoBaHe (piBHOIMIHA crjia Ha Oy ab-AKUI
3apsA, PO3TAIIOBAHUM y Toulli A, mopiBHIOBaJIa HYJI0)?
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5 (9, 2010/). Opir omopom 20 Om pospizanu B c
Ha OBi YacTWHU, 3 SKUX 3pOOMJIM KBaapaT i KOJO / \
Ta 3’€QHANU iX ¥ YOTUPHOX TOUKAX, AK ITOKA3aHO

Ha pUCYHKY. Busuaure cuiay cTpymy, AKHUI IIPO-

XOOUTHUMe uepe3 ToOUKy B, akio gm0 Touok A i C K j

npukJjgactu Hanpyry 40 B. A

XLIX BceykpaiHcbka onimniaga. 2011 p.

1 (9, 2011). 1 xangopiga — 1ie KiJIbKiCTh TENJIOTHU, AKY HEOOXimTHO
nepexatu 1 r Boau s HigBuilleHHA Temiepartypu Ha 1°C. Ha ymna-
KOBIIi TorypTy Mo:kHa npounratu: «Kamopiiitaicte — 80 xxan/100 r,
maca — 125 r». CKiIbKHU AKOYJIiB eHeprili MosKe OTpUMAaTHU OpPTaHi3M
i3 Taxkoi ymakoBKu Horypry? BBaskarouu, 110 B3SUMKY IIOTYKHiCTH
reroBux Brpatr goauau — 120 Br, a KK]I opraunismy — 60 %, Bu-
3HaAUTe, HA AKUI Yac BUCTAUUTDH YIIAKOBKU MOTYPTY IJIs KOMIIEHCAIlil

Jox

KI'-

TermoBuXx Brpart. [ImToma TemmoemuicTs Bogu — 4200

2 (9, 2011). Bigcraus Mmixk craproMm i (inimmem — 175 m. Ajie BoHU
nepebyBaoOTh MO PidHi 60KM KpyrJyoro ozepa. Crapr — Ha Bimcrani
100 M Bix meHTpa osepa, a (Qimim — ma Bigcraumi 75 m. 3a axuii Hai-
MEeHIIIUHA Yac MOKHa NpobirTu BiJ cTapTy Ao QiHimnry, SKIMo MIBUAKICTH

b6iry — 5 —, a paziyc osepa — 60 m. Birtu mo Bozi, miuctu abo mipua-
c
T 3a60pOHEeHO0. 3P00iTh PUCYHOK, PO3B’A30K IIOSACHITH.

3 (9, 2011). [IBi ogHaKOBi HeBeJWKi 3apAMKeHI MeTaaeBi KYJbKHU
(|ql|:|q2|) MPUTATYIOThCA i3 cunoo 1 MH, mepebyBatoun Ha Bimcrani
3 M ojHa Bix opgHOI. S3HaAHAITH 3apAnU KYJIbOK ¢, , ¢,. Ha KopoTkui
mpomixkok uacy (£=0,1 Mc) KyJbKH 3’€IHYIOTb TOHKUM APOTOM. Bu-
ABUJIOCH, IO ITiCJIA IBOT'O CUJIAa BBAEMOIIl MisK KyJIbKaMU 3MEHIITNJIACh
y 9 pasiB. BusHauTe cepeqHe 3HAUE€HHS CUJIU CTPYMY, SKUM ITPOUIIIOB
H-wm®

5.
JI

yepes apit. Crana B 3akoni Kynona k= 9-10°

4 (9, 2011). HamostoBUHY 3alloOBHEHE BOAOIO0 AECATUIITPOBE Biapo
3BaKYIOTh Ha AuHamoMmerpi. IIig uac 3BasKyBaHHS Y BOAY HA MOTY3-
Il OMyCKAaIOTh I’ ATUKiJIOTPaMOBY 3aJi3HY T'MpIO Tak, 100 BoHa OyJa
TMOBHICTIO 3aHYypeHa, ajie He JOTUKAaJIacA A0 CTiHOK i ;Ha Bigpa. Yu 3mi-
HATHCA TOKas3u auHamMmomeTpa? SKImo sMminATheA, To aK came? ['ycTuma

saiisza — 7800 R—Z
M



YmoBu 3anay 71

5(9,2011). MasgTHUK 3p0o0JeHU i3 HEBEJIUKOI KYJIbKHU, AKa ITiABi-
IIeHa Ha TOHKOMY MigHoMy ApoTi. YoMy i AK BiApisHATUMYyTbCS Iie-
piogu KosMBaHB TAKOTO MATEMATUYHOTO MAaATHUKA B PiBHUX yMOBax:
ysumky 3a temnepatypu —30°C i BiaiTKy 3a Temmeparypu +30°C.
CrpoOyiiTe mpuOJIM3HO BUSHAUUTHY JiHiTHII KoedillieHT Ol TeIJI0BOTO
POBMIMpPeHHA Mifi, AKIIO BiJoMO, 1110 3a OJHAKOBUI Uac Ieil MasgTHUK
B ogHUX yMoBax poouth 2000 KonuBaHb, a B iHmux — 2001 xonuBaHHS.

L BceykpaiHcbka onimniaga. 2012 p.

1(9, 2012). ®izuuni 3anuTaHHA:

¢ IToscHiTh OymoBY Ii mpMHOUII il caMOpPOOHO-
ro esieKTpockoma (¢pomo i3 caiimy hittp://www.
sdelaysam-svoimirukami.ru/).

¢ I[TosicHiTH, YOMY He3apAMKeHi KIaOTUKU IalIepy
MIPUTATYIOTHCA 10 HAEJIEeKTPU30BAHOI IIJIaCTMAaCO-
BOI JiHiNKM.

¢ ITosicHiTh, YOMY aMOepMeTpPHu POOJIATEL i3 MaIuM
OIIOPOM, a BOJIBTMETPY — 3 BEIUKUM.

¢ ITosicHiTH, YOMY IPOBiAHMKHU I'PilOTHCA 3a IPOXO-
MKEeHHS Yepe3 HUX eJJeKTPUUHOTO CTPYyMY.

* 3a JocuimxkeHHs B AKil raaysi ¢isuxu O0yia npucynsxerna HoGexis-
cbKa npemia 3 gpisuku y 2012 porri?

2 (9, 2012). [IBa cTraepu (CIOPTCMEHU-OITYHM HA AOBTI AMCTAHILiI)
i yac TpeHyBaHHSA OJAHOYACHO ITIOUYMHAIOTE OiTTH 3 TBOX MPOTUIECKHUX
TOYOK OiroBoi JOpisKKM HaBKOJIO cTamioHy. IIIBUAKICTHL OMHOTO 3 HUX
B 1,1 pasa 6isnpma 3a mBuAKicTs Apyroro. CKinbKY KiJl 3p0OUTH MEHIII
TPEHOBAHUY CIIOPTCMEH [0 TOTO, AK MOro HasmoiKeHe OiJIbIll TpeHoBa-
Huii? CKiTbKY KiJ micid 1boTo 3p0OUThH GBI TPEHOBAHUI CIOPTCMEH
IO TOTO, AK 3HOBY Ha3m0KeHe MEHIIT TPeHOBaHOTO?

3 (9, 2012). Ha Bysuti remnepatypa Tpoxu Buiria 3a 0 °C . Ha ctouri
CTOITh CTAaKaH 3 0JIi€0, a MOPSAL JIeXKaTh IIIMATOYKHU ITOKOJIOTOTO JbOY.
Opun Takuii mmMatouok macoio 0,4 r 6epyTh i 00eperkHO ONMYyCKAaIoTh
B oJito. Yepes meAaKwuii uac Jifg B oJiii moumHae tanyTu. Bojga 30upaeTh-
cs 3HU3Y IIIMAaTOYKA JILOAY Y BUTJIALL JOCUTH BEJIUKOI KpaIlii, i uepes
JesKUH yac JiJ 3 yTBOPEHOIO BOAOIO ITIOUMHAE TOHYTHU. IloACHICTD, YoMy
JIiJl cIoYaTKy IJIaBaB, a MOTiM HMOTOHYB. Bu3HauTe KiJIbKiCTh TeILIO-
TH, SKY OTPUMAB JiJ mepen THUM, AK MOYaB TOHYTH. 'ycTmHA OJii —
KT

KI
920—3, ryctuua grony — 900 5> IUTOMA TEIJIOTa IJIaBJEHHS
M M

abony — 335 Rf—;ﬂ
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4 (9, 2012). Ha pucyHKy 300paskeHuli TOPU30HTAJIHLHO PO3TAIIIOBA-
HUUM HOYTOYK (BUIJIAT 300KY), Y SKOTO BEPXHSA YaCTHUHA 3 EKPAHOM TPO-
xu Bigkputa. Ha pucyHKy Tako:k BKasaHi IBi
MiHIMaJbHI CHJIN, SKi CJIiJ IPUKJIACTH 4O Kpaio 1?1
BEePXHbBOI YaCTUHU, 11100 KPUIIKY ab0 BiAKpUTH
me Oinbine (cuma F, =5 H), abo sakpuru (cuma Yy 7
F,=3 H). 3HaiifiTh Macy KPHUIIKU 3 eKPAHOM. 2
Axumuy OyayTh HaliMeHII cUJIM, HeoOXimwHi, 1100 BigKpuBaTu abo 3a-
KpUBATU KPUIIKY HOYTOYKA, V IOJOXKEHHi, KOJIM BOHA YTBOPIOBATUME
KyT 60° 3 ropusoHTOM?

HOosinka. HoyTOyKu pob/IATh TaK, 11100 KOPUCTYyBAU Mir 3aJuIllaTH eKPaH
y OyAb-AKOMY 3PYUYHOMY IJIs HBOTO IoJoKeHHi. Came Tomy, 11100 3MiHUTU HAa-
XNJ eKpaHa, M1 Ma€eMO JOKJIagaTu IeBHi 3aiiBi 3YyCHJLIIA.

5 (9, 2012). Ha ropusoHTa/JIbHill MOBEPXHi JIeKUTH IerauHa (0us.
¢gomo), poamipu axkoi — 250x 120 x 90 mMm, a maca — 5 Kr. 3HAUIITH
T'YCTUHY LeTJINHU. 1K Tpeba IIoCTaBUTH Iie-
TJINHY, 1100 i1 TMCK Ha MOBepXHIO OyB Hali-
OinmbInuM, i vomy BiH gopiBHIOBaTHME? AKY
MiHiMaJIbHY POOOTY CJIifi BUKOHATHU, IIIO0
IIePeBEePHYTH IerJINHY HaBKOJIO HAOBIIIO-
ro pebpa?

LI BceykpaiHncbka onimniapa. 2013 p.

1(9, 2013). Mini-sagaui:

* Bigcranp Big mpeamera 10 JiH3u yTpudi 6isbIna 3a GoKycHY. SHa-
IiThb BimcTaHb Bifg JiH3M M0 300pakeHHs. OnTuyHa cujIa JIH3U —
6 miomTpiii.

+ Koedimienr minifinoro posmupenssa migi a=17-10"° K. Ha ckinab-
KU BiZICOTKiB 30iIbIMIUTHCS TOBIIMHA MiTHOTO IPOTY 3a HMiABUIIEHHS
remneparypu Ha 200 °C ?

¢ Maca jgerkoBoro aBromo6inisgs — 1 1. Iliomia moTuKy KoJjeca 3 ac-
damprom — 20 cm®. BHAMAITH cepenHEe 3HAUEHHA THUCKY KOJeca
Ha achaabT.

¢ I'yeruna noBiTpa y 800 pasiB MeHIa 3a rycTuHy Boau. BusHaurte
npubIn3He 3HAUEHHsS cuiam Apximena, Io i€ B MOBiTPi Ha yuHS
macoro 60 Kr.

¢ Cynyrauku Mapca — @Poboc i [eifimoc — 00epTaroThbCsA HABKOJO
HBOT'O B OJHOMY HATIPAMKY 3 nepiogamu 7 rogus 40 xBuauH i 30 ro-
guea 20 xBuauH BigmoBigHo. IloscHITH, YOMY 3a CIIOCTEPEIKEHHS
3 MOBEPXHIi IJIAHETU OAWH i3 CYIYTHUKIB CXOQUTH Ha CXOMi, a Apy-
Ml — Ha 3aXO0.i.
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2 (9, 2013). CkinbKU HAAJIUIIKOBUX €JIEKTPOHIB MAalOTh ABI Ma-
JeHbKi OMHAKOBO 3apsAM:KeHi KyJbKM, AKi Ha BifmcraHi 4 ¢cM Bigirros-
9 H-m*

a?
enemenTapuni sapan e=1,6-10""° Kix . Ik Bu nymaere, un sminuiacs 6
BiATIOBiIb, IKOU KYJIbKY MaJiu OiJbIIT po3Mipu (HAIIpUKJIIaL, TiaMeTpu
mo 3 cm) i Oy BurotoBieHi 3 metany? Ilpu nmpomy iHIi ymoBu 3agaui
(BimcTaHb MixK IMeHTpaMu KYJbOK — 4 CM, CHJA BifIIITOBXYBaHHSI —
9 mH) sanuinuanca He3MiHHUMMU.

xyoTheda i3 cumoro 9 MH? Crana B 3akoni Kymona k= 9-10

3 (9, 2013). Bizomo, 1110 IIepeoxoJoAKeHHsI abo meperpiB s Te-
IJIOKPOBHUX iCTOT BKpall HeOesmeuni. Koam TeMmmeparypa QOBKiJIs
BUIIA 3a TeMIEePaTypy Tijia, TEILJIOKPOBHI icToTH!, 11100 He meperpitucs,
iHTeHCHUBHO BUIIAPOBYIOTH Boay. OiiHiTh Macy BOAU, IO Ma€ BUIAPO-
ByBaTHUCA 3 MOBEPXHi IMKipy JIOAWHU IOTOAUHU, KOJU HABKOJIUIITHSA
TeMmeparypa Ha 5 °C Buima 3a Temieparypy Tija jgioguau. Koau Ha-
BKOJIMIIHA TeMIlepaTypa Ha 5 °C HMiKUYa 3a TeMIIepaTypy Tija, TeILIo-
Bi BTpaTu JIOAUHUN 3a0€3IeUyI0ThCS TEILIOIPOBIAHICTIO, KOHBEKIIi€IO
Ta BUOpPOMiHIOBaHHAM i craHoBaAThL 50 Br. KinbKicTh Temaoru, 1o
BUALISETHCSI B OPraHidMi BHACIIIZOK OKMCJIEHHS IIOKHBHUX PEUYOBUH,
B 000X BHUIIaJIKAX BBAKATU OAHAKOBOIO. [[MTOMa TemoTa BUIapOBYBaH-

Hsa Bogu 3a Temmepatypu 37 °C mopiBaioe 2400 Kf—r‘m

4 (9, 2013). [IBi MuIiHAPUYHI CIIOJyUYeHi TOCYAWHU HAIOBHEHi BO-
nmoro. IliameTp mepmiol MOCYAWHU yABiUi MEeHIIHWH 3a AiaMeTp APYToi.
Ha ckinbKu Tpeba migHATH MEHIITy ITIOCYAUHY, 11100 piBeHb BOAU B 0ib-
mrit migEasca ma 1 cm? BBaskarouwm, 1m0 Boga
mepeTrikaJjia 3 IepIroi MOCyuHU B IPYTY IPOTSI-
roM 5 ¢, 3HAHAITh CePeIHIO IMIBUAKICTD, 3 IKOIO
BOZla pyxaJiacd TPyOKOIO, OTIepeYHUll Imepepis
AKOI Mae miamMeTp, yAecsaTepo MeHIIUH 3a mia- I:I
MeTp HePIoi HOCYANHMN.

5(9, 2013). ITix Baroro TATapIA TOHKA T'yMOBa CTPiUuKa PO3TATHYJIa-
ca Ha 12 cm. Koo Taraperp 3aHypUJIN B IUCTUIBOBAHY BOAY, BUIOB-
JKeHHA CTPiuKM 3MeHIIuUIocA 00 4 cm. Koau kK y 11i#t Bogi posuumHUIN
KYXOHHY CiJlb, BUJAOBYKEHHSA IIOYAJIO MOPiBHIOBATH 3 cM. SHAWIITH
TYCTHHY coJI0HOI Boau. CKOPUCTABIIINCH TaOJIUITeI0, BU3SHAUTE KOHIIEH-
TpAaIlifo coJi B pO3UYMHi.

Konuenrpauig, % 2 6 10 14 18 22 26
T'yeruna, kr/x 1,012 1,041 {1,071|1,101|1,132|1,164 | 1,197
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10 knac

XXXVII Bceykpaincbka onimniaga. Paiionu, 1999 p.

1 (10, 1999P). Ky6 macoo m =5 KI' 31 CTOPOHOIO a = \/5 M JIEKUTDH
Ha OJHIN i3 rpaHeill Ha TOPU3OHTAJBbHilN MmoBepxHi. ARy HaliMeHIITY
poboTy HeoOXiJHO BUKOHATH, 1100 MEePEeKMHYTH Oro Ha iHIIYy I'paHb?
YMoBU HOpMAaJbHI.

2 (10, 1999P). Bizomo, 1110 cpiGuMit apiT miormero mepepisy 0,5 mm>
pBeThCA, KOJU HOTr0 PO3TAryITh i3 cuioo 70 H. 3a axoi HalOiaIbIIOl
TOBXKUHU cpibHMI ApiT mromero nepepisy 0,6 MM° He posipBeThes mif

r

3
CM

BJIacHOIO Baroo? I'yecruna cpioaa — 10,5

3 (10, 1999P). Tpu omHaKOBi IJIacCTHHN, PO3TAIIOBAHI OmHA HAaJ

. HEX
OJJHOI0, MalTh Pi3HYy MOBEPXHEBY TyCTHHY 3apany: o;=1——,
M
sEx vHR1 . .
0,=—4——, 0;=3——. [[ieIleKTPUKOM 3 AKOK NieJIeKTPUIHOIO
M M

MIPOHUKHICTIO Tpeba 3aIOBHUTU IPOCTIP MiK APYror i TpeThOoIo IIIac-
TUHAMU, 11100 3HAUEHHS HAIPYKEHOCTi eJIeKTPUYHOTO II0JIA MidK Iep-
11010 ¥ APYrol0 Ta APYrol0 I TPeThOI IJIaCTUHAMU OyJIu OJHAKOBi?
IInacTurM mapajenbHi, BicTaHb MisK HUMU MaJia IIOPiBHAHO 3 IXHIMH
poamipamu.

4 (10, 1999P). Ha aHozi eJIeKTPOHHOI JJaMOM 3a PaXYHOK KiHeTUUYHOI
eHeprii exexTpoHiB Buminaersca 16 Ik termmoru 3a 20 xBuauH. Bu-
3HAUTE IIBUIKICTH €JIEKTPOHIB KATOJHOTO IIyUYKa, AKIIIO CTPYM Y JIaMITi
nmopiaioe 0,006 A. p,ITak

5 (10, 1999P). Busuaure, aKy pobo-
Ty BUKOHYE OIWH MOJIb ileaJbHOTO rasy
3a ONUWH ITUKJI, 300pa’KeHuil Ha PUCYHKY.

XXXVII BceykpaiHcbka onimniapa. 7T >
Axinponertposcbk, 1999 p. 0 100 200 T, K

1(10, 1999). [IBa Tijia PO3IiTAIOTHCA B MPOTUIECKHUX HATIPAMKAX

. . M o . . .
i3 mouaTrKoBuMHU MIBHUAKOCTAMHU 3 1 12— . 3HalmiTe, BizcraHbp MiK
c

TijJaMu B TOM MOMEHT, KOJI BEKTOPM IXHiX HIBUAKOCTEN BUABJIATHCS
neprneHANKyJaAapHuMU. [TouaTKoBi mBuAKOCTI Tis ropusoHTaNBHI. OmO-
POM HIOBiTpA 3HEXTYBATHU.
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2 (10, 19994). Ky6 macoio m =5 KT 3i CTOPOHOIO a = \/E M JICKUTDH
Ha OJHIN i3 rpaHell Ha TOPM30OHTAJbHill MoBepxHi. AKy HaliMeHIITY
poboTy HeoOXiJHO BUKOHATHU, II[00 MEePeKUHYTH MOro Ha iHIIy rpadb?
VYMoBU HOpMAJbHI.

3 (10, 1999]1). Bizomo, 1o cpibuuii gpirt mromero mepepisy 0,5 mm>
pBeThCA, KOJIU HOTO PO3TATYIOTH i3 cuoro 70 H. 3a akoi HaibinbIimol
TOBXKUHU CpibHUII ApiT miomero mepepisy 0,7 MM® He posipBeThes mif
BJIaCHOIO Baroio Ha Micamni? BparkaTu IpPHUCKOpeHHsS BiJILHOTO MaJiH-
Ha Ha Micamni B 6 pasiB meumum, HiK Ha 3emuai. ['ycruma cpibma —

T .
10,5 pee Hackinrbku KOpeKTHOIO, Ha BAIlly IYMKY, € 3amaua?

4 (10,1999/). Ha anozi eJIeKTPOHHOI JIaMIIX 38 PAXYHOK KiHEeTHUYHOL
eHeprii exexkTpoHiB Buminaerbesa 16 I:x Temmoru 3a 20 xBuamH. Bu-
3HAUTE IMBUAKICTD €JIEKTPOHIB KATOHOTO ITyYKa, AKIIO CTPYM Y JIaMITi
mopieuioe 0,006 A. p, TlaA

5(10,19991). Busuaute KK]I TemoBoi
MaIlliHH, SIKa IPaIlioe 3a IUKJIOM, 300pa-
JKeHUM Ha pucyHKY. IIporec BinbyBaeThcs // =
3 imeaJbHUM OZHOATOMHUM Ia30M. T

XXXVIII BceykpaiHcbka onimniapa. 0 100 200 T,I=€
Paiionu, 2000 p.

1 (10, 2000P). Bigomo, 110 3eMJisi POOUTL OAUH 00epPT HaBKOJO OCi
3a T, =23 rogunu 56 xBUINH. 3 AKOIO IIBUIKICTIO BiggansaeTscsa Bif
Hel KocMiuHMI KopaleJsib iHOIJIAHETAH, SKIIO, 3TiJHO 3 IXHIMH CcIIO-
CTepeKeHHAMHU, 3eMJId POOUTH MOBHUI 00epT TouHO 3a T =24 romuHuU?

2 (10, 2000P). ¥ BoCbMH KyTax IIPAaBUJIBHOTO [IeB’ATUKYTHUKA
3i croponoro a=10cm posramioBani omHaxkosi zapagu mo 1 HEKI.
Buszaure, 3 AK0OI0 CHJIOIO BOHM [ilIOTh HA TaKWU caMuii 3apsn, AKUKI
nomicTuau B IeHTP HOeB’AtTukyTHuka. Crana B 3axoHi Kyiona

H-m*

7.
JI

k= 9-10° BeaxxaTu, 1o cos40°=0,766.

3 (10, 2000P). fIxky pob6oTy Ham pTYTTIO B 6apomMeTpi Bu-
KOHYe aTMoc(epHHI THUCK, 3MiHIOIOUHCh Bim A =760 MM

pT. ct. 1o H =770 mm pr. cT. Bapomerp mae opmy 3irmy- h
Toi TpyOKu miomieio mepepisy 0,5 cm®. I'yermHa pryTi —
13,6 —

cm®
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4 (10, 2000P). Kyn1boBa O0JMCKaBKa € HEBEJMKOIO Ia30BOIO KYJIEo,
SAKa CBiTUTHCA ¥ BiJIbHO IIJIaBa€ B MOBiTpi. 3TigHO 3 OAHIEIO0 3 HAABHUX
MojeJseil, BoOHA CKJAaJaeThbCsd 3 MOHIB aszoTy, A0 AKUX MNPUETHAJIOCS
o KiJbKa MOJIeKyJ Boau. TemIlepaTypa KYyJIbOBOI OJMCKaABKU —
600 °C, remmeparypa HaBKoJUIIHbOrO moBiTpsa — 20 °C. Busuaure,
CKiJIbKM MOJIEKYJ BOAU HNPUETHYIOTHCSA IO OJHOTO HioHa asory. Buuc-
KaBKYy B I[iJIOMY BBAXKaTH e€JIEKTPOHEHTPaJIbHOIO, a ra3, 3 AKOr'o BOHA
CKJIAJA€EThCH, iJeaJlbHUM.

5 (10, 2000P). BuszHnauTe mMOoOy/IOBOIO IIO-
JIOJKEeHHA IeHTpa Baru YeTBipKU, sIKa BUTO-
TOBJIEHA 3 METAJIeBOI IIJIACTUHU I 300pakeHa
Ha PUCYHKY. PUCYHOK IIlepeHeCcTH J0 30IINTA.
Haty HeoOXifHI TOsACHEHHS.

XXXVIII BceykpaiHcbka onimniaaa.
AHinponeTtposcbk, 2000 p.

1(10,2000[). ITapomias nauBe Ha IIiBHIY 3i MIBUAKICTIO 5 E. Hum
c

migHiMaeTrbea 3i mBuAKicTio 3,5 —. BusmauTre IMBUAKICTL 3aXigHO-
c

ro BiTpy, SKIIO cMyra AMMY yTBOpO€ KyT 15° i3 moBepxHerw BOIH.
tg15°=0,27.

2 (10, 2000). Yepes HeBaroMuii 0JOK MEPEKHUHYTO HUTKY, SIKa
3’equye Tarapernb macon 300 r i aBa Tarapii macamu mo 200 r, aki,
CBOEIO UepTrol0, 3’ €IHAHI HUTKOIO NoBXKUHOW [ =35 cMm. Ta-
rapIli mopiBHANY, AK 300paskeHo Ha PUCYHKY (3’ sAcyBajocH,

IO BifICTAHb MO IiAJOTH TeXXK MOpiBHIOE [) i BimmycTuiu.
BusHaute, uepes AKUI yac pyx TArapIiiB 30BCiM HpUIIU-
HUThCA. HapucyliTe, y AKOMY IIOJIO}KE€HHI 3yNMUHUTHCA

cucrteMa. ¥ Aapu BBa)KaTu aOCOJIOTHO HEIPYKHUMU, HUT- l
KM — HEeBAarOMUMU, TOHKUMHU ¥ HepO3TLRHuUMHU. OmopoMm

MOBiTPS ¥ po3dMipaMu TATAPIIiB 3HeXTyBaTU. YuM 111e Tpeba l
3HEXTYBAaTH, 11100 PO3B’A3aTu 3amauy? 7

3(10,20004). Y BocbMU KyTaX MPaBUJIbHOTO IeB’ ATUKYTHUKA 3i CTO-
pomoio a=10 cm posrarroBaHi ogHakosi 3apanu mo 1 uKia. Busuaure,
3 AKOI0 CHJIOIO BOHM AilOTh HA TaKWU caMUU 3apAl, AKUUA MOMiCTHIN
H-wm?

B LIEHTD AeB’ATuKyTHuKA. Crana B 3axoui Kymoma k= 9-10° >

Kn
BBaskaru, 1o cos40°=0,766.
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4 (10, 2000[1). Kys1boBa 6ncKaBKa € HEBEJIMKOIO ra30BOIO KYJIEHO,
AKa CBITUTBLCS ¥ BiJIBHO IIJIaBa€ B MOBiTpi. SrifiHO 3 onHiel 3 HAABHUX
MojeJiell, BOHA CKJIAJa€ThCs 3 MOHIB a30Ty, A0 SKUX NPUETHAJTIOCS IO
Kimbka moJsexryJ Bogu. Temneparypa KyaboBoi 6auckasku — 600 °C,
TeMIIepaTypa HaBKOJUIIHBbOro moBiTpa — 20 °C. BusHauTe, CKiIbKH
MOJIEKYJI BOOU IPUETHYIOTHCS 0 OSHOTO HOHA
asoTy. BauckaBKy B I[iJJoMy BBasKaTU eJeK-
TPOHEHTPATIBHOIO, T'a3, 3 IKOT0 BOHA CKJIAJAa-
€ThbCA,— iTealbHIIM.

5 (10, 2000/[1). Busuaure moOymOBOIO I1O- [ [ I fI T[T TITHITI
JIO}KeHHA IIeHTpa Baru 4YeTBipKU, fKa BUTO-
TOBJI€HA 3 MeTaJIeBOl IJIACTUHU U 300paskeHa [ [ (frrrr
Ha PUCYHKY. PUCYHOK IepeHecTH [0 30IIUTA.
HaTu HeoOXigHI TOsACHEHHS.

XXXIX Beceykpaincbka onimniaga. Paiionu, 2001 p.

1 (10, 2001P). Xomens ABiUi meperimBaB PidyKy MiJf THUM caMUM
KyToM 110 GeperiB, i o6uaBa pasu Horo 3HOCUJIO TeUielo Ha Ty camy Bif-
cTaHb y310BiK Oepera piuku =90 m . Aje Apyroro pasy, He3Bakamouu
Ha Te, M0 IMBUAKICTh Teuil 3 — i MIBUAKICTH XJIOIIA BiJHOCHO BOAU

¢

M ) 4
2 — 3aJIUIINJINCA He3SM1HHMMM, IIOJOPOXK TpHUBaJia JOBIIIE Ha g XBuU-
c

JAuHu. BusHauTe MINPUHY PiuKH.

2 (10, 2001P). 3rigmo 3i cmocTepe:keHHSIM, pagiyc KoJa r , Y34OBK
sAKOoro pyxaerhbed lefimoc (cynyTHUK mmiaanetu Mapc), y cim pasiB 6iib-
mruii 3a pagiyc Mapca, a mepion obepranusa [lefimoca ctanoBuTh 31 rogu-
Hy. Busnaure cepenuio ryctuny Mapca. Beaskaru, 1o Mapc mae popmy
H-m*

PR

4
Ky (06’eM Ky — ETER3 ). I'pagiramiitaza cramza — 6,7-10™"
KT

3 (10, 2001P). IlTaii6a macoio m, HajliTae Ha HepyxoMy IIaiby ma-
COI0 M, 1 MIicJIA IPY:KHOTO yAapy BifJjiTae 3 yBiui MeHIIO0I0 MIBUAKIicC-
Tio mig kKyToMm 90° 1o momepeAHHOTO HATIPAMKY. SHAWIITH BiJHOIIIEHHA
Mac mao.

4 (10, 2001P). IBa pyxomi
OOPIIHI AiNATH, MUIIHADP DOBIKU-
Hoio 30 c¢M Ha Tpu uactuHU. Koun 1 2 3
TeMIlepaTypa radiB B yCiX TPbOX
yacTUHAX OLHAKOBA, 00’ €Mu BifHO-
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cAaThed, AK 1:2:3. koo Oyzae BiacTaHb MisK MOPITHAME, SKIIO B IIep-
m1i#t vactuHi migrpumysatu temneparypy 300 K, y apyriii — 400 K,
y tperiit — 500 K? Tosmnua cTiHOK IuIiHApa ¥ mopInHiB — 1mo 1 cm.
CunramMu TepTs MiK DOPIMTHAMU A CTIHKAMU IMUJIiHApPA 3HEXTYBATH.

5 (10, 2001P). Bara mixpomoBoro apoty B 6 pasiB Oisnbia 3a Bary
cTaJIeBoOTO, a AiameTp y 2 pasu 0inbinuii. JpoTu 3’€IHANN TTOCTiJOBHO.
BusHauTe, AKa MOTYXKHICTb BUAINIAETHCA Ha CTAJIEBOMY IPOTi, AKIIO
IIOTYKHICTh, W0 BUAINAETHCA Ha HixpomoBomy,— 50 Br. 'yctuna
Hixpomy B 1,1 pasa 6inbIlla 3a 'yCTUHY CTaJi, 1OTO0 TUTOMUI OIip —
1,1-10°° Om- ™M, muTOMUiA omip crami — 1210 0Om- ™.

XXXIX BeceykpaiHcbka onimniaga. iHinponetpoBcbk, 2001 p.
1 (10, 2001). fIxy wacTuHy HLIAXY aBTOMOOiIb pyxXaBcs 3i IMIBUA-

kictio 20 —, aKII0, mepecyBaiounch gaji 3i mBuakictio 30 —, momo-
c c

JIaB YBeCh ILJIAX 3aBAOBKKU 45 KM 3a MiBToguHT?

2(10,2001/). Ha moxuay mIoiuHy mOKJIaau Tarapeis. KoeditieHT
Teptsa — 0,5, KyT Haxuay maomueam — o, tgo=0,6. 3pobiTh aKypar-
HUHM PUCYHOK, YKaKiTh CUJINU, AKi AifOTHh Ha Tijo, i rpagiuno (3a momo-
MOTI'OI0 JIIHIMKM) BU3HAUTE IPUCKOPeHHs Tija. I'padiunuii poss’a30K
mepesBipTe aHAJITUUHUM.

3 (10, 2001). Masnenbka KyJd magae 3 Bucotu h=10 cm Ha ropu-
30HTAJIbHY IIOBEPXHIO I BiflIcKaKye. Y aapu 06 IOBEPXHIO He € a0COJIIOT-
HO IPYKHUMHU, i 3a KOMKHOIO BigouTTa KyJid Brpadae 19 % mexaniunol
eneprii. Yepes aAKuii uac BoHa 3ynuHUTLCA? HYacoM ymapiB 3HeXTyBa-
TH.

4 (10, 20014). IBa pyxomi mopinHi 3’eqHaHi IPYKUHOIO U OiIATH
nuaiaap poB:xkuHO0O 40 ¢cM Ha Tpu yactuHu. Kosim Temmeparypa rasy
B mepiriit vactuHi nopiBuaioe 200 K, y apyriit — 300 K, a B Tpetiit —
BUJOBYKEHHS CTAHOBUTH 2 CM. SIKIIIO TeMIepaTypy rasy B IepIIiii yac-
tuui migsuinutu g0 400 K, y tperiit smenmmutu go 200 K, a B apyriii
3aJIUINUTY HE3MiHHOIO, BUTOBIKEH-
HA NIPYKUHU CTaHOBUTUME 1 cM.
Busnaure BigHOIIIEHHS YMCJIa MO- 1 2 3
JiB ragy B yCix UacTHMHaxX HMJIiH- W
npa. ToBmimua criHOK i mopiu-
HiB — mo 1 cm.
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5(10,20014). ¥ mocyauHi MmicTuThecd 2 JiTpu BOAU 3a TEMIEPATyPU
20°C. Io aKol TeMIlepaTypu Harpie BOAy KUIl ATHUJLHUK 3a 15 xBU-
auua? Kun’atugabHuk posdpaxoBanuii Ha cTpyMm 5 A 3a manpyru 220 B.
Jox
KI-
¥ BTpaTaMu TEILJIOTH Ha HAarpiBaHHS MOBKiJIJIS 3HEXTYBATH.

ITutroma rennmoemuicTs Bogu — 4200 . TemyoeMHiCTIO ITOCY UHU

XL BceykpaiHncbka onimniapa. Paitonn, 2002 p.

1(10,2002P). 3a sKOT0 BiTHOIIIEHHA Mac JBOX TiJl BOHU ITiCJIa IPYK-
HOTO ITIeHTPAJbHOTO YAApPy PO3JIiTal0ThCA 3 OTHAKOBUMU 34 BEJIMUMHOIO
mBugKoctamu? Ilepen ymapom ogHe 3 Tij mepedyBajo B CIIOKOI.

2 (10, 2002P). 3 aKoOI0 IIIBUAKICTIO 3 BikHA OyAMHKY Tpeba KUHYTHU
Tijo mig Kyrom 45° 10 TOPU3OHTY, 111006 BJIYUYUTHU B I[ijb, KA MiCTUTH-
ca Ha 3emMJi Ha Bigcrani [=15 m Bixg Oyguuky. Bucora Bikaa h=30 m .
OmopoMm IOBITPA 3HEXTYBaTH.

3 (10, 2002P). MaTemMaTUYHUNA MaATHAK BIAXWININ HA KYT o = 60°
Bix BepTuKaii i Bigmyctmau. Ha maaxy pyxy MasTHHKA MiCTHUTbCS
MePHNeHAUKYAAPHUN OO0 IJOIIMHU HOT0 PyXy CTpHKeHb (Touka O
Ha pucyHky). Ha aky Haiibinbmry Bucory H
(BimHOCHO pPiBHSA, AKUI IPOXOAUTH UEPE3 TOU-
Ky O) migHiMeTbCcs TATapelnb MasgTHUKA Iic-
JISl TOTO, AK HOTO HUTKA 3aYeNUThCA 3a CTPU-
JKeHb. h=24cm, s=10cm, [=36 cm.

4 (10, 2002P). ¥V repmeTuuHiii mocyauui o6’emom V =201 meBHUi
ugac mictutbes 0,4 r 1pony 3a Temneparypu ¢, =—5 °C . ITotim Temnepa-
TypYy B IIOCYAWHI migBummyooTs 1o t, =100 °C. BusHauTe BifHOCHY BOJIO-
ricts moBiTpa 3a 100°C. Tuck HacmuyeHOi BOAAHOI mMapm 3a TeM-
neparypu —5°C cranoButrs 400 Ila. YHiBepcasmbHa rasosa craja
ik

R=8,3 ———.
MoJb- K

5 (10, 2002P). [IBi BepTUKAJbHI ITapaieIbHi CKIAHL 1
IJIACTUHKY HAIOJIOBUHY 3aHypeHi y Bony. Busuaure,
Ha fAKY BHUCOTY IigHAJNAcA BOJA MiK IIJJaCTUHKAMU.
IlnacTuHKM yTpUMYyIOTh Ha Bigcraui d=0,2 MM ongHa
Big oguoi. 3mMouyBaHHs moBHe. KoegitienT moBepxue-

20 cm

mH
BOro HaTary Bogm — 73 ——. Bucora miaacTUHOK —
M

20 cm, mupuna — 40 cMm, ToBmmEa — 3 MM. OHiHITE



80 fotyemoch [0 parioHHUX onimniag 3 Qi3vikv

TOPUBOHTAJNbHI CUJIN, AKi HEOOXiTHO MPUKJIACTH, IMO0 yTPUMYyBaTHU
r

cm®

miractTuHku. I'yectuHa ckiaa — 2,5

XL BceykpaiHcbka onimniaga. JHinponeTpoBcbk, 2002 p.

1 (10, 2002[). [Taca:XKUpPChbKUI MOTAT pPyXaBcA 3i MIBUAKiICTIO
v, =20% y TOMY K HaANIpPAMKY, IO ¥ TOBAPHUI IIOTAT, IIBUIAKICTH
SIKOTO cTaHOBHUJIA U, =15 % ITacaxxup, AKUil AUBUBCA y BiKHO, BiA-

3HAYUB, 1110 TOBAPHUN MMOTAT 3aKPUBAB KPAEBU IPOTATOM 3 XBUJINH.
BusHauTe 1O0BKUHY TOBAPHOI'O MOTATA.

2(10,2002[). [IBi mapaJsiesbHi OgHA OAHiT BepTUKAJIbHI CTIHKY Ma-
I0TH OJHAKOBY BUCOTY ¥ TBepAy noBepxHI0. Ilepmioro pasy KyJbka
3 TOPMBOHTAJBHOIO HMIBUJAKICTIO U BJIiTa€ B IPOCTip MiK cTiHKaMu
B Tourii A (Jus. puc.) i micaa mpy:KHuUX 3i-
TKHEHbD i3 TOBEPXHAMMU CTiHOK i TBepA 00 Tropu-
30HTAJIBHOIO MiZJIOTOI0 BUKOYYETHCA HA CYCin-
HIO CTiHKY B Toulli B . IIpu niboMy BiOyBatOTh-
ca 2 Bimburra Bix crimok i 2 Bimburra Big &
migmoru. [[pyroro pasy KyJblli B Tourni A Ha-
IaloTh yTpudi 6inbiny ImBUAKicTb. Busuaure, v
CKiJIbKM BiZOMUTTIB Bix cTiHoOK i Big migmoru Oy- %
Jle B IIbOMY BUIIAIKY.

A v B

A

3 (10, 2002[1). Ha BunpoOyBaHHA NPUBE3JIN IIOBITPAHY KYJII0, Maca
obosoHKN AKO0I # ycworo obnamHanHa m, =400 kr. Kyna mae sHU3y
OTBip, Uepes AKUI HAIOBHIOETHCA rapAuYuM IoBiTpaAM. [[o AKoI TeMmIe-
paTypu ciig Harpité moBiTpsA BcepenuHi KyJIi, 100 Ta BimipBaJsiacs Bin
3eMJIi 3 BaHTa)keM Macoi m, =300 kr? 06’em kyni V =6000 M®, Temme-
paTypa HaBKOJIHUIIHBOro noBiTps — 17 °C, soBHimHiMi Tuck p=10°TIa.

4 (10, 2002[). /IBi omHakoBi 3a po3MipamMu KyJbKHU IIiABicuIn
Ha HUTKaxX OI[HaICOBOl JOBXXHWHMU TAaK, IIT0 KYJIbKH OIIMHUJINCA Ha OI[HII/I
BUCOTI # JieAb AOTHKAIUCA OAHA 4
mo oxmoi. ITorim mepity KyJabKy Big- O @ @-reseeeeeeeos 0
Besim BOik Ha 90° (y Tourky A)iBig- '
nyctunu. Ilicna mpyskHOro ymapy \
B Touni B apyra KyJabKa modaja py- \ /4
xaTucsa B3JoBK Ayru BC. Busnaure
CUJIy HATATY HUTKU OPYToi KYJbKH,
KoJin BOHa mpoxoautume Toury C. B
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T'ycruna martepiany, 3 AKOro BUTOTOBJIeHA Mepliiia KyJIbKa, yABiui mepe-
BUIIlYE T'YCTUHY MaTepiaay, 3 AKOT0 BUTOTOBJIeHA Apyra KyJabKa, Maca

nepmioi Kyabku m, =50 .

5(10,2002]). [IBi BepTUKaIbHI IapaJiebHi CKIAHI IIJIACTUHKY Ha-
MOJIOBUHY 3aHypeHi y Boay. Busuaure, Ha AKYy BUCOTY HigHAJIACA BOJa
MixK miacTuHKaMu. IlmacTuHKU yTpUMYyIOTh Ha BigcraHi d=0,2 Mmm

onxHa Bim omHOi. 3MouyBauHA moBHe. KoegilieuT mo-

mH . .
BEePXHEBOTO HATAry Bogu — (3 ——. OmiHiTe cuiu,
M

SAKi He00XimHO MpUKJIaCcTH, 100 YTPUMYBATH IJIACTUH-

Ku. Bucora miractunoxk — 20 cm, mmpura — 40 cwM,
r

TOBIIIMHA — 3 MM; I'yCTHUHA CKJIa — 2,5 ——.

3
CM

XLI BceykpaiHcbka onimniaga. Paiionu, 2003 p.

1 (10, 2003P). AAxa HalibinabIla Maca BOAM MOKe
YTPUMATUCh Y BePTUKAJbHIN KaminapHiit Tpy6ii (dus.
puc.)? Buyrpimuit i 3oBHimHIE pagiycm r=1wmMm
i R=1,5MM, KoedillicHT TOBEepXHEBOTO HATATY BOIU
c="72 ﬂ 3MOUYyBaHHS IOBHE.

M

2 (10, 2003P). Xomi1ii rpaTh y JOCUTH HEOE3IIeUHY
rpy. Bouu 6epyTh 110 KaMeHIO B PYKH! I CTAIOTh HA IIeB-
Hili Bimcrami omuH Bix omuoro. Ilepimii migkumae xa-
MiHb BEePTHKAJLHO BTOPY, a APYTUH KUAA€ CBili KaMiHb
TakK, (00 BJAYYUTH B KaMiHb Iepiimoro. Buszaure,
3 KOO INIBUAKICTIO U, NOBUHEH KUHYTH CBill KaMiHb
OPYTUHA XJIOMeIlb, 1100 BIAYUYUTH, AKIIO BiH KUOAE Ka-

-

20 cm

MiHBb Oig KyToM 45° 10 rOPM30HTY Uepes CeKYHIY IicJsa TOro, SK KMHYB
nepmuii. Bigcrams Mmimk xgonmgaMu s=7 M, IIBUAKICTh, 3 SKOIO KMHYB

. . M
KaMiHb HepIuii xJjgonens, v, =11 —.
c

3 (10, 2003P). Ha gui GaceiiHy cTOITH IepeBep-
HYTH# cTakaH i3 nmoBitpsam (dus. puc.). Ha AKy Bix-
cTaHb h Bim mHa GaceiiHy #oro cuim migHaTH, 11106
mani Bim camoctiiiHo smir cuamceru? I'mubuma 6a-

ceiiny H =6 m, maca crakana m =200 r, ryctuHa l

r

cKjga — 2,5 d=6cm, [=Tcem, L=10cm.

A

A\

cm®
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4 (10, 2003P). [IBi ogHaxKoOBi TPyOM MMOKJIANM OTHA
Ha onHYy. Bim JlereHbKOro mOIIITOBXY TPyOM modaaum
pos’ixkasKaTucsa. BusHauTe MIBUAKICTh HUKHBOI TPYOU
B TOM MOMEHT 4Yacy, KOJIM Bi[pi30K MisK ocAMH cuMe- &
Tpii TpyO yTBOpoBaTmMe KyT O.=60° 3 ropu30HTOM. A
OnopoM HOBiTpA U cuJIaMU TepTs 3HeXTyBaTu. Pajmiyc
Tpyou — 10 cm.

5(10,2003P). TeryioBy MaIlIMHy y BUTJISAi TOPU30HTAJIBHOTO [TUJIiH-
Ipa 3 PyXOMUM IIOPIITHEM BUKOPUCTOBYIOTH AJIsA CTUCHEHHS MPYKUH.
VY mouaTKOBOMY CTaHI MOBMKHWHA YAaCTHUHU IWJIiHApA, AKY 3aiiMae ras,
nopisuIoE [, =40 cm . Buputrys 10 DOpHIHA 3 APYTOro 60Ky BCTaBJIAOTh
HemedOPMOBaHY IPYKUHY i PiKCyIOTh ii mpaBuit KiHens. Ilicaa mporo
ras I IOpIITHEM HarpiBalTh JOTH, MJOKU IPYKUHA He CTHUCHETHCS
Ha x=10 cm . OOuaBa KiHI IPYKUHNA
3B’A3YI0Th. ['a3 0X0JI0IKYETHCS, Uepes
IesIKUIl Jac IMOPIIeHb IOBEPTAEThCS jJ\VA/\WMV\’
Ha MOYaTKOBE MicCIle, TOJi CTUCHYTY
MIPYXKUHY BUMMAIOTH 1 3aMicTh Hel KJa-
nyTh HOBY. IIpoiiec moBTOpioeThbeA. IloOyayiiTe rpadik IbOro IPoIecy
una giarpami p(V). Busuaure KK] Taxkoi mamuuu, skiio Tiaeku 40 %
BuUTpaueHoi TermyoBoi eHeprii orpumye ras. IlimommHa mnopIimHA

. kH
S =200 cm?, :xoperricTs npy:xubn k=50 —— . CHIaMu TePTs 3HEXTY-
M

BaTHU, ra3 BBaKaTU OLHOATOMHUM. SOBHIIIIHiI THUCK aTMOC(hepHUIA.

|

XLI Bceykpaincbka onimniaga. HinponetpoBcbk, 2003 p.

1 (10, 2003[]). Y310B:K BepTUKAJIbLHOI YaCTUHU IPOTY PiBHO-
MipHO cTikae Boma (1 r Boau 3a KOKHI b xBuJMH) i yac Bix uacy
BiipMBaeThCcA BHU3 y BUIJIAALI Kpamesb (Ous. puc.). BusHaure
iHTepBas uacy, uepes AKUU BingpuBaioTbca Kpamui Bogu. Iia-
MeTp apoTy d=1 MM, KoedillieHT TOBEPXHEBOTO HATATY BOAU

=72 M O
M

2 (10, 2003[). Xuonii rpaloTh y JOCUTH HeOe3meuHy rpy. Bouu
6epyTh M0 KaMeHIO B PYKH I CTAl0Th Ha MeBHill BigcTaHi oquH Big omgHO-
ro. Ilepmuii migKugae KaMiHb BEPTHUKAJIbHO Bropy, a APYTHH KHuIae
CBilf KaMiHb TaK, 1100 BAYYUTH B KaMiHb mepIioro. BusHaure, 3 SKOIO
IMIBUAKICTIO U, Mae KMHYTHU cBilf KamiHb Apyruit xJjomnens, 1106 BiIy-
YUTH, AKIIO BiH KHUZae KaMmiub mifg KyToMm 45° 10 rOpU30HTY uepes
CEeKYHAY TicaA TOro, AK KaMiHb KWHYB IEPIIUHA XJIOIEenb. Bimcraub
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MiK XJOMNIAMHU S=5 M, IMIBUAKICTH, 3 SKOI0 KUHYB KaMiHb IEepIITNi

M M
xjonens, v; =10 —. Baskatu g=10—-.
c c

3 (10, 2003). Xomerb Maco 75 Kr cTpubae 3 maparryrom. Yepes
IeAKNHI JYac 3HIMKEHHS 3 BIIKPUTHUM IIapalryToM BCTAHOBJIIOETHCS CTA-

Jia HIIBUJKICTh IIaA1HHA 5 —. ITicaa XJIOIIIA 3 ITMM CaMMM ITapalryToM
C

cTpubae maiBumza macoio 45 kr. [IIBUAKiCTh, IKA BCTAHOBJIIOETHCH, 0-

) M
piBHIOE 4 — . BusHauTe macy mapariyra. BBaskaTu, IO CHJA OIIOPY
c

MOBITPSA IIPOHOPIlioHAIbHA KBAJPAaTy IIIBUIKOCTI.

4 (10, 2003[). YoTtupu TArapii macamu 2m
m, 2m, 3m, 4m 3’egHaHi KigblIem Ma-
coio 10m i JerKmMm NepHeHIUKYJIIPHUMUI
CTPUMIKHAMU, AKiI MOKYTH BiJIbHO o0epTaTucs
HAaBKOJIO OCi, IIT0 IPOXOAUTH uepes ixHi cepe-
nuuu (Jus. puc.). CucreMy BUBOLATH i3 1MOJIO- 3m
JKeHHSA piBHOBaru, mosepramouu Ha KyT 90°,
i BigmyckaroTh. BusdHauTe NPUCKOPEHHSA TH-
rapifiB y MOMEHT IIPOXOMKEHHS HUMU I10JI0-
JKeHHS piBHOBaru.

m

im

5(10,2003]). TenyoBy MaIInHy y BUTJIAIl TOPHU3OHTAIBHOTO ITUJIiH-
Ipa 3 PyXOMUM IIOPIITHEM BUKOPUCTOBYIOTH AJISI PO3TATHEHHSA IPYIKUH.
VY mouaTKOBOMY CTaHi JOBXKUHA YaCTU-
HU IUJIiHApa, AKY 3aliMae HarpiTui
ras, gopisuioe [, =20 cm. Yupuryna W
IO TOPIIHSA 3 APYroro 0OKY BCTABJIS-
I0Th HegedopMoOBaHy MPYKUHY i (ik-
CYIOTH ii KiHIIi. ['a3 MOCTYIIOBO OXOJIOMKYETHCS, IPYKUHA PO3TATYETD-
cs, IIOKM il BUJOBIKEHHS He cTaHOBUTUMEe X =2 cM. Ilicuaa nmporo kimii
OPYKUHU 3’ €IHYIOTH CHeIliaJbHUM CTPUKHEM i ra3 IOUYMHAIOTL HATPi-
BaTtu. KoJiu THCK HiJ IOPIITHEM IIiABUIIYETHCA A0 aTMOC(hepHOro, Ipy-
JKUHY BUMMAIOTh, a ra3 IIPOJOBIKYIOTh HarpiBaTu. Koju mopiieHs 3mi-
IIYETHCS OO IIOYATKOBOTO IOJIOMKEHHS, HArpiBaHHS MPUINHAIOTH
i BcTaBIAOTL HOBY IpyKuHy. IIporec moBTopooerbesi. Busnaure KK]]
takoi mamuau. Ilnomuaa mopmaa S =200 cM?, XKOPCTKICTh IPYKUHH

kH
k=50 ——. Cujramu TepTA 3HEXTYBaTU, ra3 BBasKaTU OJHOATOMHUM.
M

30BHIMHIT THCK aTMOChepHUIA.
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XLII Bceykpaincbka onimniaga. Paiionu, 2004 p.

1 (10, 2004P). ¥V ckJagcbKOMY NPUMIIleHHi, AKe Mae pos3Mipu
20x 50x 10 m — yBeuepi Oysa Temneparypa 18 °C i BizHOCHa BOJIO-
riers 60 % . Ypanii remueparypa suusuaaca 1o 2 °C . Yu Bumage poca
B mpuMitenHi? JAKIMo Tak, BUBHAUTE Macy BOAH, TKa CKOHAEHCYETHCA.
Skmo Hi, BU3HAUTe BiTHOCHY BoJIOTicTh IOBiTpA BpaHni. Tuck Hacu-
yeHoi mapu 3a Temmeparypu 18 °C mopisaioe 2 kIla, a 3a Temneparypu
2°C — 0,7 kIla.

2 (10, 2004P). O6’emua mimmenp Mmacor 10 Kr MmicTuThCs Ha riafeHb-
Kilfi rOopM30HTAJbHIl ILJIOIIMHI i MOKe BiJIbHO IO Hill KoB3aTu. ¥ Mi-
IIeHb ITIOYNHAIOTH CTPiJISATH IO Uepai 3 pisHUX HAIIPSIMKIB, III0 YTBOPIO-
I0Thb oauH 3 ogHuM KyT 1°. Kyii BayuaioTh y Tijio 3 TOPHUBOHTAIBHOO

mBuAKicTio 300 — i 3acTpaAraroTh y HbOMY. BusHauTe MBUIKICTh Tija
c
uyepes 359 Bayuans. Maca kyai — 10 r.

3 (10, 2004P). 3amasHy 3 000X KiHIIB CKJIAHY TPYOKY JOBXKHHOIO
20 cM gimaTh HA TpU PiBHI 06’€MU IBa OJHAKOBI CTOBIIUNKY PTYTIi TOBIKU-
Hoto 1 cm KoskeH. TpyOKa JIe;KUTH ropu3oHTaNIbLHO. ITicasa Toro, sk Tpyo-
Ky IEPEeBOOATH Y BePTUKAJbHE IOJIOMKEeHHS, 00’€M IOBITPS B HUKHI
YaCTUHI 3MEHIITYEThCA B YOTUPHU Pas3u. BusHauTe JOBKUHY BCiX CTOBIYUL-
KiB MOBiTpA y BepTHUKAJLHO PO3TAIIIOBaHiN TPyOIli. 3pobiTh PUCYHOK.

4 (10, 2004P). Bizok macomo 5 Kr 6e3
MOYaTKOBOI IMIBUAKOCTI BiANyCKamTh,
i BiH moumHae pyxaTucs B3LOBXK HAIiB-
Kpyrioro cxuiay (due. puc.). BusHaute
cuJay, 3 AKOI KoJieca BidKa TUCHYTH
Ha TOBEPXHIO B HAWHMMKYIN TOUITI CXUTY.

%

5 (10, 2004P). Bigomo, 1110 AJis TOTO, 11100 BimipBaTu Mar=ir Bifg ro-
PHU30HTAJIBHOI MeTasieBOl ILIACTUHU, HEOOXiTHO HPUKJIACTH OO HBOTO
CIIPAMOBAHY BepTHUKaJIbHO Bropy cuay 4 H. Ilnactury 3 maraiTom mo-
YMHAIOTh HAXUJIATH. BU3HAUTE KYyT O HAXWJIY IJIACTUHU IO TOPUB0HTY,

3a SIKOT'0 MarHiT caM IIouHe 3ickoBayBaTu. KoegiiieuT TepTsa u:Z,

maca maraiTy — 100 r.

XLII Bceykpaincbka onimniapa. AHinponerpoBcbk, 2004 p.

1 (10, 2004[). V ckJaacbKOMY IIPUMIIIeHHi, AKe Ma€e poa3Mipu
20%x40x 10 M, yBeuepi Oysa Temmneparypa 18 °C i BizHOCHA BOJIOTiCTH
60 % . Ypamurmi remueparypa suusuiaacs 10 2 °C . Yu Buname poca B mpu-
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mimenui? AKIio Tak, BU3HAUTE Macy BOLHU, IKa CKOHJEHCYEThCA. IKIIT0
Hi, BU3HAUTE BiJTHOCHY BOJIOTiCTh MOBiTpsA BpaHmi. Truck HacuueHoi ma-
pu 3a remneparypu 18 °C — 2 klIla, a 3a remneparypu 2 °C — 0,7 xlla.

2(10,2004A). 3 Bucotu 10 MeTpiB Imif KyTOM /10 TOPUBOHTY KUAAIOTh

. . M - .o .
M’ aua 3i mBuaKictio 10 — . Ha ariii BucoTi #ioro mBuagKicTsL CTAHOBU-
¢

tuMe 15— ? Onmopom noBiTpa 3HexTyBaTH. SIK MOKe 3MiHUTUCS BiAmIO-
c

BiZb, AKIIO BpaxyBaTHu OIip moBiTpA?

3 (10, 20041). Ha ropusoHTaNbHi#l TOBEPXHI CTOJY JIEKUTH BUTO-
TOBJI€HE 3i CKJIAHOI TPyOKMU KinbIile pagiycom R =50 cm , y AKOMYy GeH-
3WH i BoJa pO3AijeHi CTOBMUMKAMHU IMOBITPA (Ha PUCYHKY 300pakeHo
BuUrJaAn 3ropu). Kinblle migmimMaroTh i mepe-
BOJATH Y BEPTUKAJIBHY IJIOIIUHY.

HapucyiiTe Kinbile B HOBOMY IIOJIOMKEH-
Hi 71 yKaKiTh posTamryBaHHA OeH3UHY, BOIU
¥ cTOBMUMKiB moBiTpsA. [iameTp TpyOKU Kiib-
151 JOCTAaTHLO MaJjimii, 100 piguHa He mepe-
TiKajla B3JOB)K CTiHOK, ajie He HACTiJIbKH,
11006 TPpyOKY KiJbIlgd MOKHa OyJio BBasKaTwu
KamiJIgpHOIO.

3HaUAiTh 3HAYEHHA TUCKY (Y MM PT. CT.) B 000X IOBITPAHUX CTOBI-
YMKaX IIicJsa mepeBeleHHs KibIld Y BePTUKAJIbHE MOJOMKEeHHA, AKIIO
IIOYaTKOBUI THCK y CTOBIIUMKAX JopiBHIOBaB P =39 MM pr. cT.

T

cm®

T'yctuna pryri — 13,6 LS, 6ensuny — 0,707
cM

4 (10, 2004). Ha mutmi gos:xuuoo [=50cM BuCUTL MeTajleBa
KyJabka Macoo m =50r . BusHaure mBUAKiCTD, IKYy HeOoOXigHO HAZATH
KYJbI[l B FOPU3OHTAIBHOMY HAIPIMKY, 100 BOHA 3pO0MJa IIOBHUI
00epT y BepTUKANBHINA MaomMuHi (TpaeKToOpia — BepTHUKAJbHE KOJO
pazmiycom 50 cm). MakcumanabHa cujia HATATY, AKY BUTPUMYE HUTKA,
T.=5H.

5(10,2004[). [To ropr30HTAILHOI MeTaeBOl IIJIACTUHY IPUIITLIeHO
MarHiT. SIKII0 IacTUHy TOBOJII HAXUJIATH, MAarHIT IIOYNHA€E KOB3aTH,
KOJIU IIACTUHA YTBOPIOE KyT O =45° i3 ropmsonToM. [Ipurpumytoun
MarHiT, IJIACTUHY HAXUJIATH gai 10 Kyta f=60°, micaa goro Hama-

. . cM
I0Th MaTHITYy MBUAKiCTE U, =50 —, cIpAMOBaHy Bropy B3JOBX IIO-
c

BepxHi mractuHu. BusHauTe uac t, uepes SKUU MarHiT MOBEepPHETHCA
[0 mo4yaTKkoBoi Touku pyxy. Koedimient repra n=0,5.
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XLIII Bceykpaincbka onimniaga. Paionu, 2005 p.

1 (10, 2005P). ITix AKMM KyTOM O TOPUBOHTY MOKEe CTPUOHYTU KO-
HUK i3 TOUKH A , iKa MiCTUThCA ITocepeauHi TpaHiiei, 11ob BudbpaTucs

3 Hel Ha IIOBEPXHIO semai? ITouaTKoBa IIBUAKICTb KOHUKa — 7—,
C

mupuHa Tpauiiei — 2 M, rauouaa — 0,8 m. I[IpuckopeHHS BiJIBHOTO
. M .
naginaa — 9,8 —-. Baskaru, 110 mijJ 4ac NOJbOTY KOHUK PyXaeThCs
c
TiJIBKY IIiJ Ji€I0 CUJIM TAMKIHHA.

2 (10, 2005P). Koz BimcTaHp Mixk J1BOMAa OJHAKOBUMU 3MOUYEHUMU
B MIWJIbHINA Boxi Kinbmamu 30iapmmuan 1o 10 cM, MuIbHA IJIIBKA MisK
KinbigaMu HaOyJIa MUIIHAPUYHOL (hopMU, a MPOTUIEIKHI YACTUHU BU-
rHyaucsa y opwmi chepuuHmx MoBepxoHb. Bu-
3HAUTE BifcTaHb MiK AiaMeTpaJbHO IPOTU-
JeRHUMU TouKaMu A 1 B ImX MOBEPXOHb
(Qus. puc.). Hiamerp kinvms — 10 cm. Ak 6y-
Ie 3MiHoBaTHCSI (pOpMa MOBEPXHI MHJIbHUX
ILTIiBOK 3i 3MEHIIIeHHSIM 30BHIIIIHBOI TeMIiepa-
Typu?

A B

3 (10, 2005P). Ha ropusonTaJbHil IiAI03i CTOITE Bajiza, y akiii 3a-
yuHeHo MurtiieHa [[»keppi. 3 AKor cuioio [[keppi Mae HATATTU HUTKY,
AKY IEePeKUHYTO uepes 0JIOK 1 IPUKPIIJIeHOo A0 TArapIilsd Ha NPYsKUHI,
1100 IIicjidg Po3pUBY HUTKHU BaJlida mmouajia
migctpudbyBatu? Maca BaJisu 3 ycim, 1110
B Hili micTuThCsa, M =3 KT , Maca TArapiis
m =200 r, macoio MPYXKUHU MOJKHA 3He-
XTyBaTu. IKi yMOBU MaOTh BUKOHYBaTU-
cd, o6 H:xeppi Boasmocs e 3pobutu? 7

L

4 (10, 2005P). BusuauTe, y CKiJIbKU pasiB 30i/JbIITUBCI TUCK a30TYy
micaa 36ijbIIeHHA HOro TeMIepaTypu B 4 pasu il 3MeHIIEHHSA HOTo
00’emy B 3 pasu. fIK 3MiHUTHCA BiATIOBiAb, IKIITO BBAXKATH, IO ITOJOBU-
Ha MOJIEKYJI a30Ty IPU IIbOMY AVCOI[if0BaJia Ha aTOMU?

5 (10, 2005P). Ha Hepyxomy miaioy macom 25 r, AKa JeKUTH Ha To-

s o . . . M .
PU3OHTAJIBH1N IIOBEPXHI INTaA€HBKOI'O CTOJIY, 31 IIIBUAK1ICTIO 5 — maui-
C

Tae MoHeTa Macoio 5 r. Borna BigouBaeThea mig kyrom 90° o momepen-

HBOI'O HAIIPAMEKY PYXY 31 IIBUIAKICTIO 3 — . Busnaure, sKa KiJbKicThb
C

TEeIJIOTH BULIJINIACA I Yac yaapy.
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XLIII Bceykpaincbka onimniaga. AHinponetpoecbk, 2005 p.
1 (10, 2005[). Tizmo kuryan mig Kyrom 60° 10 rOPMUBOHTY 3i IMIBUA-

kKictio 40 —. CxemaTuuHO 300pasuTH TPAEKTOPiIO Tijla 3a YETBEPTY
c

1 1’ATy ceKyHAU pyxy. OmopoM moBiTpsA 3HEXTYBATHU.

2 (10, 2005). 'HyuKy KOBAPY TATHYTH 3a Kpail 31 IMIBUAKiCTIO
v=2 E, MIPUKJIAAAI0YN TOPUIOHTANBHY cuny F (dus. puc.). Iloboymyii-
c

Te 3ayexkHicTh cunu F Bixg uacy. KoegimienT Tepra MisK ycima mmosepx-
Hamu U =0,1. Maca koBgpu m =20 Kr, foBKuHa [=4 M.

-

......... (‘——EF

0
0 x l

2
»
»

3 (10, 2005[). Pakera, aAKy OyJi0 3aIlyIleHO BEPTUKAJIBHO BTOPY,
Bubyxae B HaliBumIiii Touni Tpaekropii. ITig yac Bubyxy yTBOPIOIOTH-
ca Tpu yiramiku macamu 1, 2 i 3 1. Bimomo, 1o Bizpasy micasa Bubyxy

IIBUAKICTH IepIIIoro yaaMka gopiBaioBasa 400 —, a mBUAKICTH Opy-
c

M o . .
roro — 100 —. BuszauuTu HaliOijablle i1 HaliMeHIIle 3HAUEHHS, AKe
c

micaa BubyxXy Morjia MaTH IIBUAKICTh TPETHOrO yjaaMKa. IKoio Moria
O0yTu eHepris Budbyxy?

4 (10, 2005[). Iliamiky 3-mijJ IIaMOAHCHKOTO HAMOJIOBUHY 3am0B-
HUJIUA BOJAOIO, TePMETUYHO 3aKPUJIU I 3aHYPUJIU B KACTPYJIIO 3 BOJOIO,
10 CTOITh Ha IJINTi. Bu3HauTe THUCK y ILIAIIIL HicJad TOTO, AK BoJa
B KacTpyJi moune Kumitu. Temmeparypa moBiTpsa Ha Kyxui — 27 °C,
armochepuuii Tuck — 100 kIla.

5 (10, 2005]). OminiTe pagiyc moBiTpAHOI KyabKM, Ky II’aTauok
HAIIOBHUB TeILJIUM IIOBiTpAM 3a Temuepatrypu 37 °C, 1mo6 migHaTu
Binmni-Ilyxa go mynaa 3 6m:xonamu. Temieparypa 30BHIIIIHBOTO TIO-
BiTpa — 27 °C, armochepuuii Tuck — 96 xlla, maca ITyxa — 15 Kr.
Bigowmo, 110 3a paxXyHOK MIPYKHUX BJIACTHUBOCTEH I'yMU THUCK yCepeanHi

4c H
KYJIbKU IIepeBUIIye aTMOocepHU Ha p=?, me o= 800 —, R —
M

pamiyc KyJIbKH.
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XLIV Bceykpaincbka onimniaga. Paiionu, 2006 p.

1 (10, 2006P). Bixncraup Bixg 3emiuai o Micama — 380000 km. Bu-
3HAUTE MBUAKICTD, 3 AKOI0 MicAlb PyXaeThCcss HABKOJIO 3eM.JIi.

2 (10, 2006P). [To sxoi MiHiMambHOI ITBUAKOCTI Mae po3irHaTucA
JKUIIL, 11100 3aixaTu g yac okesieAuIli Ha TipKy moB:KuHOIO 20 M, gKa
ytBOpIoe KyT 30° i3 ropusonToM? KoedimienT Tepra mMisk rymoro KoJric
i moBepxHero ripku — 0,4. PA

3 41—

3 (10, 2006P). Cran 1 mouis imeaspbHOrO ra-
3y 3MIiHIOETBCA TaK, AK IIOKa3aHO Ha miarpami
p(T) . Ilo6ynytiTe sanexuicts p(V) i BusHaure,
Ha AKUX JIIAHKAX IIUKJIY a3 OTPUMYBaB TeIJIO- 1 4
Ty, a8 Ha AKUX BiJaBasB. —T i -
0 T

4 (10, 2006P). k110 Ha TTOBEPXHIO BOAU 00e-
PE’KHO IIOKJIACTU JABOKOIIi€UHY aJIIOMiHi€eBy MOHeTy, BOHa Ha IIOTOHe,
a miaBatTuMe. I1oACHICTD, 3aBIAKY YOMY Iie BinOyBaeThCsA, afsKe I'yCTH-
Ha aJiIoMiHito B 2,7 pasa 6isbmma 3a ryctury Bogu. IlosgcHenHS 00T PYH-
Ty#Te podpaxyHKkamu. [liamerp monetu — 17,5 MM, ToBIIEa — 1 MM,

.. MH
Koe(dillieHT mOBepXHEeBOT0 HATATY BOoogU — 72 ——.

M /\
5(10, 2006P). [1Bi ogHaKOBi IPabUHY TPUCTABUIN
OJHA IO ONHOI HA JBbOJZOBOMY MAaWIAHUHUKY, SK 30-
OpajkeHO Ha PUCYHKY. BusiBmiocs, 1o apabuHu He
PO3’ I IKAIOTBCA, KOJIU KYT Of MidK HUMU He IIePeBU-

mye 30°. Busnaurte KoedimieHT TepTsa MisK qpabuHa-
MU I TTOBePXHEeIo JbOA0BOTO Maliganunka. tg15°=0,268.

XLIV BceykpaiHcbka onimniaga. AHinponetpoecbk, 2006 p.

1 (10, 20061). Bincraus Big Semuai go Conma — 150 muaH KMm. Bu-
3HaAUTe MIBUAKICTB, 3 SK0I0 3eMJA pyxaeTbcsa HaBKoJ0 CoHIilg. YoMy
IOPiBHIOE ii JOIIEHTPOBE IPUCKOPEHHA?

2 (10, 20064). Y mauHoMy OyAMHOUKY OOirpiBau IIOTY:KHiCTIO
P=6 kBt migrpumye temmneparypy t=15°C. Koaum Temmeparypa
Ha ByJsuii ¢, =5 °C, BiH nepiofinYHO BMUKA€EThCA Ha MiBXBUJINWHU, IIic-
JS YOro XBUJIMHY «BigmoumBae». Koysm TeMmmeparypa Ha BYJIHITL
t,=-5°C, BiH, HaBIaKM, XBUJINHY IPAIIOE, & NiBXBUJNHU — Hi. Bu-
3HAUTE CEePeNHI0 MOTYKHICTh HArpiBaua B MePIIOMY i APYyroMYy BUIMAJ-
Kax. 3a gKOl HAaBKOJIMIIHBOI TeMIlepaTypu o0irpiBau IIpaljioBaTHMe
HenepepBHO? IIpubaM3HO Yepesd AKMUI Yyac T y ONPUMIiNeHHI TOUHe 3a-
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Mep3aTHU BoJa IIiJl yac XpeleHCbKUX Mopo3iB (¢, =—25 °C) micaa Toro,

Ak obirpisau meperoputs? TemroemuicTs 6yguHouka — 3-107 HTHC
. PA

3 (10, 2006[). Crau 1 moxas imeanbHOTO Ta- 3 4

3y 3MIiHIOETBCA TaK, AK IIOKAa3aHO Ha miarpami
p(V) . Ilobynyiite sanesxkuicts p(T) i BusHaure,
Yy CKiJIbKM pasiB MakcuMaJibHA TeMIlepaTypa ra-
3y IIepPEeBUIIlyBaJia MiHiMaJIbHY. mE ‘

| >

4 (10, 2006/[1). BigHocHa BoJOTiCTH MOBIiTPSA 0' v
B CHOPTUBHIiN 3ayi poamipamu 25X 10X 6 M mo-
piBuioe 80 % . BusHaure macy BoasHOI mapu B moBiTpi. Bigomo, 1o
3a 1iei remmeparypu # 100-BimcoTkoBOI BimHOCHOI BoJIOrOCTi rycTHHA

.. . r
BOAAHOI apu JopiBHIOE 20 —-.
M

5 (10, 2006[). Coxkupa 3sacTpsaria
B Kojozi. Jle3o cokupu cTucHyTe 3 000X
6okiB cuiramu mo 5000 H. Busuaure cuiry
F, ary caig npukrgactu 10 cokupu (dus.
puc.), mob6 Burartu ii 3 xomomu. Koe-
dinieHT TepTd MidK KOJIOLOI0 Ui IIOBEepX-
Heto coxkupu — 0,5. [=12cm, h=TcwMm.

XLV BceykpaiHcbka onimniaga. Paiionu, 2007 p.

1 (10, 2007P). Kpucranuk 1mykpy, akuit Mmas ¢opmy Kyba 3i cTopo-
"ot 1 MM, mijg yac po3TUpPAHHSA IEPETBOPUBCA HA MIJBHOH KPYIHUHOK
IMyKpoBol myapu. BusHauTe cepeqHIO Macy i cepelHbOKBAAPATUUHY
mBUAKicTh ogHiel kpynuuku. Temneparypa nositTpsa — 300 K, ryctuna

r
3
M

KpucTtaiuka mykpy — 1,6
c

2 (10, 2007P). [IBoe caHuUaT MOUYMHAIOTH PYXaTUCA 3 TipPKU, CXUJI
AKoi yrBopioe KyT 30°. BusHauTe, y CKiJIbKH pas3iB HPUCKOPEHHI,
3 SKUM IMOYHYTh PyXaTHCS IEepINi caH-
yara, OiJbIlle 3a IPHUCKOPEHHSA APYTHUX,
AKIO Koe(iIlieHT TepTdA IepIIuX caHuaT
00 cuir — 0,2, a gpyrux — 0,4. ¥V cKiabKHu
PpasiB mepIiri canyaTa MIBUAIIE CIIYCTATHCS
3 TipKm?

3 (10, 2007P). Ctau imeasmbHOTO Ta3y 3Mi-
HIOETbCA, AK IOKasaHo Ha miarpami V(T). O T
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V¥V rourii 1 Tuck rasy cranoBuTh 10 atm. IlepeneciTh giarpamy g0 30M1u-
Ta ¥ 3HAUAITH I1le OOAHY TOUKY, V AKil TucK mopiBHIOE 10 aT™m, a TakoK
TOYKH, y AKHX THCK HaOyBae MaKcHMaJIbHOro p . 1 MiHiMaibHOTO
3HaYeHHA p, . . 3a JOIOMOIOIO JiarpaMK BH3HAUTe 3HAUEHHA P,
i p,;, imdoacHITE.

4 (10, 2007P). Yepes HeBeauKuii OJIOK ITePEKUHYTA MOTY3Ka JOBIKU-
HoI0 1,6 M TakK, 110 3 000X O0KiB 6si0Ka 38BUCAIOTH ii mosoBuHU. [0 ogHO-
ro KiHIIZ MOTY3KH IIiABIIIYIOTH TATapenpb i 00epeskHO BiAIIyCKAaIOTh.
BusHauTe MIBUAKICTL TATAPIlSI B TOII MOMEHT Yacy, KOJIU BiH ONYCTUTH-
cs Ha 20 cm. Bimomo, 1110 Maca Tarapiid JOpPiBHIOE Maci MOTY3KH.

5 (10, 2007P). Ha cniokitiHi#i ropu30HTANbHI
IMOBEPXHi BOAU JIEXKUTh «IIaBYTHUHKA», 3p0o0JIeHa
3 TOHKOT'O JApOTy. SIKy CIpsAMOBaHY Bropy CHJIY /A
CJiJ IPUKJIACTU 0 «IIaBYTUHKMN», 1100 Bimipsa-
TH ii BiJi TOBEPXHi BOAU B rOPUB0OHTAIBLHOMY II0-
aoxkeuui? Bigcrame AO =10cm , KoedilieHT

mH
IIOBEPXHEBOTO HATATY BOAU — 12 ——.
M

XLV Bceykpaincbka onimniaga. iHinponetpoBcbk, 2007 p.

1 (10, 2007[). Kpucraauk 1nykpy, Sskuii mas (popMmy KyoOa 3i cTopo-
HOIO 1 MM, IIig yac po3TUpPaHHS IIEPETBOPUBCS Ha MiJIbIpJ KPYIUHOK
IYKPOBOI myapu. BusHauTe cepeqHIO Macy i cepeaHbOKBAAPATHUUHY

. o e T
IIBUAKICTL ogHiel KpynuHEKM. ['ycTuHa Kpucramuka nykpy — 1,4 ——,
cM

tTeMmeparypa moBitTpa — 300 K, crana Boasiimana — 1,38-107% 'H?m .

2 (10, 20071). ITpoeKT KiIbIIEBOTO
BEJIOTPEKY Mae (PopMy yciueHOTO KO-
HYCY, II0 BHYTPillIHill TIOBEPXHi AKOTO - B
pyxaroThcea Bejgocunenuctu (0us. puc.). b
BusHaute, Ha AKY IMIBUAKICTH Oe3meu- . ’
HOTO PYXY B3[OBK TOPHU3OHTATLHOIO A
KOJIa PO3paxoBaHUU Iell MpoeKT (HA-

BiTH 3a causbKoi moronu). AB=40m, AC=60 m .

3 (10, 2007[). Cran imeanbHOTO Tasy 3MiHIOETHCS, AK ITOKA3aHO
Ha piarpami p(V'), 110 Mae BUTJIAL KoJjia. Y TodIi I TeMIepaTrypa rasy
cranoBuTth 300 K. ITepeHeciTs giarpamy mo 3omuTa it 3BHaUAITH I11e OTHY
TOUKY, y AKilf Temmeparypa mopisaioe 300 K, a TaKoK TOUKHU, V AKUX
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BOHa HaOyBa€ MaKCHMAaJbHOTO 3aHYEH- P
Ha T . i miEimanbHOrO 3HauenHa T, .
Suaiiaite T, i T, 1iIOACHITE.

max

4 (10, 2007[). Jo HMXKHBOTO KiHIA
Jerkoi migBimieHol 3a BepxHili KiHemsb
OPYKUHU 00EPerKHO IMPUKPIIUIN TAra-
pens mMacoo 1 Kr i Bigmycruau. Tsara- 1
pelb Ha MPY!KUHI ITOYaB KOJUBATHUCSH. L
Yepes geaxuii yuac KOMUBaHHA npunuau- 0 14
Jucsa ¥ Tsarapellh 3yNUHUBCSI. BusHauTe ocTaTOUHEe BUIOBIKEHHS IIPY-
sKUHUA. IKYy MakKcuMaJIbHY HMIBUAKICTH MIir MaTu TATapelpb IIif 4ac KO-

auBaHb? KoegimieuT :xopcrrocti npy:xuau — 100 — .
M

5(10,20074). Ha cnokiiiHi# ropusoHTaIbHii
TMOBEePXHi BOJIM JIEXKUTh «IIaBYTUHKA», 3p0o0JIeHa
3 TOHKOTO IPOTY. SIKy COpsAMOBaHY Bropy CH-
NIy CJIJ OPUKJIACTH L0 «IaBYTHHKU», o0 Bimi- (A (0)
pBaTu ii Bif MOBepXHi BOAM B TrOPU30HTAIHHOMY
mosoxkeHHi? Bigcranp AO =10 cm , KoedimieHT

mH
IIOBEPXHEBOTO HATATY BOAU — 72 ——.
M

XLVI BeceykpaiHncbka onimniaga. 2008 p.

1 (10, 2008). YasBiTs, 110 iige moim. BiTpy Hemae, Kpaii magamoTh
BEPTUKAJbHO BHUS i JIETATH ITapajieIbHO 0 CTiH OyanHKiB. Ha 6iuHomy
CKJIi HEPYXOMOI'0 aBTOMOOi/IA BOHU IMITPUXYIOTh BEPTUKAJIBHI BifpisKu.
Aute AKIII0 aBTOMOOIIb I0ile, CTPYMEHI JOIIy 3MiHATHh HAIIPAMOK PYXY
M MOYHYTH «MaJIlOBaTU» HmoXwJi JiHii. Mu Bci cTuKaiuca 3 muM ABU-
11eM, KOJIM, HaXUJIUBIIUCH yIIepe, mounHanau 6irtu nix gomiem. Ctpy-
MeHi JOoIITy 3MiHIOBaJIU HAIPAMOK, HAMAraloUunCch 3aJIUTH HAM O0IUYYA.
Aune x 1o mouaTky 0iry cTpyMmeHi Oy mapaJjiesbHi 10 CTiH OyAUHKiB.
IToscHiTH, YOMY CTPYMEHi JONITY HAXUJIAIOTHCA, a CTPYMiHb BOAY, IIO
cTikae 3 maxy OyAUHKY,— Hi.

2 (10, 2008). Tino KuAaOTh BEPTUKAIBHO BrOpy 3i MIBHIKICTIO U,
. Ha axy Bucoty h Bomo migumimerbca? Ilig sKuM KyTOM [0 TOPHUBOHTY
CJil KUHYTHU TijJIO 3 TAKOI CAMOIO IOUYATKOBOIO IIIBUAKICTIO, 11100 JAJIh-
HiCTh OTr0 HOJILOTY AopiBHIOBaJA A ? OmOpoM HMOBITPA 3HEXTYBATH.

3(10,2008). ITop1ress KBagpaTHOIO Mepepisy 3i croponoio a = 20 cm
MepeKpuBae TepPMEeTUUYHY UYaCTUHY IIOCYIUHU, 3aIOBHEHY BOJIOIO
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i moBiTpaAM (Jus. puc.). Ilopiiens mepedyBae B piBHOBa3i, KOJIU Boja 3a-
iMae moJI0BUHY 06’€My repMeTHYHOI yacTuHYU. BusHauTe TUCK MOBiTPA
HaJ BOMOIO. SOBHIIIIHIiII aTMO-
cpepuuit Tuck — 100 xIla. ;
SAKuM craHe THCK ITOBiTpA Ha O :
BOJIOI0, AKIIO IOPIIEHb MOBiJIb- A
HO IIePeMiCTUTH BIIPABO HA Bij- ’/14
cTaHb a ? 3 AKOI0 CUJIOI0 Tpeda

YTPUMYBAaTH MOPIIEHb? 3a

A

»
'

4 (10, 2008). Bizomo, 110 ABa IIMATKM CKJIA, KOJU MiK HUMU
IOTpAILJIsiE BOAA, MOBOM BJIINIIOIOTHCA. ¥ ABiTH, [0 BU YTPUMYETE
BEPXHE CKJIO B TOPUB30OHTAJILHOMY IIOJIOMKEHHI, a HUKHE BUCUTH 1 He 1a-
Iae. 3a IKOI HAMMEHIIIOl MacH BOAM MisK BEePXHIM i HMKHIM CKJIOM Iie
moskanBo? BBaskaru, 110 Boga HaOyBae (pOpMHU TOHKOTO AMCKA TOBII[M-
HOI0 0,1 MM (IPOMIKOK MiXK CKJISHUMH NOBEePXHAMM). Maca KOXKXHOT0

.. mH
ckga — 1 Kr, Koe(iljieHT mOBepXHEBOT0 HATATY BOAU — 72 ——, 3MO-
M

YyyBaHHSA IIOBHE. A B

5 (10, 2008). 1o Touok A i B mpu-
KpimieHa HeBaroMa HUTKAa JOBXKUHOIO 8 M,
Y3OOBK SAKOI MOMKe KOB3aTHU TJaJeHbKe Kijablle.
KinbIe BiZBOAATD y MOJOMKEHHS, SKe 300pakeHo Ha pU-
CYHKY, 1 BigmyckamoTh. 3HAWTH MaKCUMAJbHY ITBUAKiCTH
Kinpia mig vac pyxy. Kyau B 11e#i MoMeHT uacy Oyzae cupsaMoBame
MIPUCKOpPeHHA Kinbia? Bizcranb mizk Toukamu A i B mopiBHioe 4 M.

XLVI BeceykpaiHncbka onimniaga. Paitionu, 2009 p.

1 (10, 2009P). [IBa m3epkaJjia YTBOPIOIOTH KYT Z
90°. V mepHmeHAMKYJIAPHIA M0 A3epKaJl ILJIOI[MHI
Ha IMOBEPXHIO IIEPINOTOo A3epKaja majae IMPOMiHb
cBiTJia Bix sasepuoi yrasku (dus. puc.). Ileperecits
PUCYHOK OO 30IINTA ¥ MOOYAYHTEe MOLAJBIINI Xi
npomeHsa. [IpoananisyiiTe oTpuMaHuii pe3yabTaT.

2(10,2009P). Tarapelib, AKUA BUCUTH
Ha JIETKill HepO3TAKHIiN HUTII, BiaBesn
BiJ moJsio)KeHHs piBHOBarm Ha KyT 60°
(Ous. puc.). Busnaure, y AKOMYy HampAaM-
Ky i AKYy IMIBUAKICTD CJIif HamaTu TATaAp-
10, 100 BiH mouaB pyXaTucsa Y3I4OBIK
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KOJIa B TOPUBOHTAJIbHIN momuHi. [loB:kuHa HUTKH — 60 cM, mpucKo-

. . M
PeHHA BiIbHOTO NafinHa g=10—-.
c

3 (10, 2009P). Kaninapuy TpyOry mosxkuHoo 40 cM i BHyTpiII-
HiM giamerpom 0,2 MM y BepTHUKAJbLHOMY IIOJOKEHHI HAIOJIOBU-
HY 3aHYpUJIM B aKBapiym is Bomoio. 3HAHUIITHL HOBMKUHY 3allOBHE-
HOI BOJOI0 uacTuHU TPyOKuU. IloOymyiiTe 3aje;KHICTHL THCKY Bcepe-
ouHi TpyOKmM Bim BimcraHi mo i1 Hm:kHBbOro kKiHms. Koedimienrt

MH .
IIOBEPXHEBOT0 HATATY Boau — 72 ——, armocepuuii Tuck — 100 xIla.
M

4 (10,2009P). [IBa Ti;ma omHOYACHO KUAAIOTh i3 PIBHUX TOYOK 3€ MHOIL
MOBepPXHi, 110 ImepedyBaOTh Ha OAHiN BHcOTi, mim Kyramm 30° i 60°
1o TOPUBOHTY. ¥ CKiJIbKU pa3iB IIOBMHHI BifpisHATHCS IXHi ITOYATKOBI
IIBUAKOCTI, 1100 Tijla MOrJIM 3iTKHYTHCA B II0BiTpi? BexTopu mouaTrko-
BUX IIIBUJIKOCTEH TiJ IepedyBaiOTh B OAHIiNl BEePTHUKAJJIbHIN IIJIOIMHI.
OnopoM IOBiTPsS 3HEXTYBATH.

. _ ——
5 (10, 2009P). I'epmeTuuHa muJIiHApUYHA | |

mucrepHa 3amosuena Ha 90 % Bomoro it Ha 10 %
moBiTpAM 3a armocdepHoro Tucky (dus. puc.).
Hacoc, skuii Bitkauye Bogy, MOKe CTBOPIOBATH

. 1
mepen co0OI0 THUCK, 3HMMKeHuit 1o — . Ilosc-
4 HacocC

HiTh, YOMY IIMM HAacOCOM He MOJKHAa BigKauaTu ’E )

BCIO Boay 3 ntuctepHu? Po3paxyiiTe, sKa 4acTu-
Ha MUCTEePHU 3AJUIINUTHCS 3aII0OBHEHOO BOJIOI0, CKiIbKY O He IIpaIjoBaB
Hacoc? Ilepen mouaTkoM poOOTH HACOCY THUCK BOAU OiJid AHA I[MCTEPHU

ITOPiBHIOBAB é aTMm
P 16

XLVI BceykpaiHcbka onimniaga. AHinponeTpoBcbk, 2009 p.

1(10,2009/[). AKII[0 CIEKOTHOTO JIiTHLOT'O JHS MOLUBUTHUCS B3IOBK
IOpOTH, 3HAETHCs, 10 BAAJMHI BOHA BKpuTa Bomoio. Ile ogun i3 mpo-
ABiB MipaXy, AKUI y IyCcTeJi BBOOUTH B OMaHy MaHApiBHUKiB. Cipo-
OyliTe MOSCHUTH, YOMY HaAM 3Ma€ThCA, HiOM acaybT JOPOTH BKPUTHUI
Bomoo? BusHauTe, Ha CKiJIbKM BiZICOTKiB I'ycTMHA IIOBITPS IOOJIU3Y
posneueHOl MOBepXHi acaabTy MeHIIA 3a I'yCTUHY IOBITPA Ha BUCOTI
1 m. TemmepaTypa noBiTpsa Ha Bucoti 1 m — 30 °C, TemmepaTypa 10-
BepxHi achansTy — 60 °C .
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2 (10, 2009[). Kaninsapuy TpyoKy moB:kuHO0 40 cM i BHyTpinHiM mia-
metpoM 0,2 MM y BEPTHUKAJIBLHOMY IIOJOKEHHI HAIOJIOBUHY 3aHYPUJIN
B akBapiym i3 Bomoroo. BusHauTe MOBKUHY 3alIOBHEHOI BOJOI0 YACTUHU
TpyOoKu. MaTepianm TpyOKHM BOIOIO He 3MOUYETHCA. U1 OHAKOBUM Oye
THCK HACHUUYEHOI ITapu HaJ IIOBePXHEI0 BOAU BCepeanHi TpyOKHU i 30BHI
3a BcTaHOBJIeHHA B npuMimenHi 100-BigcoTkoBoi Bosorocti? Bigmosias

. .. mH
obrpyuryiite. KoedilieHT moBepxHeBOro HATATY BOAUM — 12 ——.
M

3 (10, 2009[). Ha noBriii JerKiii HEPOITAKHIN JiaHi y BepTUKAJIb-
Hifl IJIOMIMHI roWigaeThbcsa MAaBIa, HifHiMamUMCh Yy KpaliHiX TOUKax
Ha Bucoty 2,5 M. BusHauTe MaKcuMaJabHY IIBUAKICTh PYXY MAaBIIX i
yac TaKUX KOJUBaHb. Y AKUX IOJOKEHHAX CUJia HATATY JliaHnu HaOyBae
MAaKCHUMAJBHOT'O M MiHiMaJIbHOTO 3HAUEHL? SHANAITH JOBXKUHY JiaHM,
AKIO0 MaKcuMaJbHA CHJIA HATATY JIiaH! YABiUi IIepeBUIIye MiHiMaIhb-

Hy. BBaskaTu, 1110 IPUCKOPEHHA BiJBHOrO MajiHHA nopiBHIOE 9,8 —-.
c

4 (10, 2009). [Ioa 30inbIlIeHHS 3YEIJIEHHS 3 IOBEPXHEIO JOPOTH
TOHOUYHUM aBTOMOOiJIAM HAZAIOTh CIelliaJabHOI (hopMU, SKa IPAIlIoE AK
aHTUKPUJI0. K BijomMoO, Ha JiTakKax Kpujo 3abes3meuye CIPAMOBAHY
Bropy HifiliMajibHy CUJIY, a Ha TOHOYHUX aBTOMOOiJISAX, HaBOaKH, J0-
JaTKOBa CuJja IIPUTHUCKae ix mo moporu. Ila cuia mpomopiiiiHa g0 KBa-
IpaTa IITBUAKOCTI aBToMOOGiIA (F = kv? ), TOMy 3i 30iJIBIIEHHAM IITBUL-
KocTi 3pocrae. BusHauTe, 3 AKMMHN HANOLIBLIINMU IIBUIKOCTAMUI TI'O-
HOYHUI aBTOMOOiJIb MOXKe IPOXOAUTH ITIOBOPOTHY TOPU30HTAIBHOI Tpacu
pagiycamu R, =200M i R,=1xM, AKIIO AJA IOBOPOTY pagiycom

R,=100 m makcumaibHa MBUJKIiCTL AopiBHIOE U, =30 —. Koedimi-
c

€HT TepTdA B yCixX BUOagKax ogHaxkoBuil i gopiBuioe 0,8. BBakaru, 1110

. . M
IIPUCKOPEHHA BLJIIBHOT'O IIaA1HHA g = 10 5 -

c

5(10,2009/). [lo minAHKY KOJa, AKa CKJIATAETDH-

cdA 3 YOTUPBOX OJHAKOBUX Pe3ucTopiB omopom 40 Om

KOJKeH Ta ifieaJilbHOTO amMIiepMeTpa, MpuKJajeHa Ha-
npyra 30 B. Ky cuny cTpymy mokasye ammepMeTp?

XLVIII BceykpaiHcbka onimniaga. Paiionu, 2010 p.

1 (10, 2010P). IIIBuaKicTh miBHiUHOTO BiTPYy — 62. Busuaaure
c

MIBUAKICTD BiTPY, AKY BiUyBae BeJIOCUIIEAUCT, AKUH ie Ha IIiBAEHb



YmoBu 3anay 95

3i mBuakicTio 8 — . fIKy MIBUAKiCTE BiTPY BiH BiguyBaTuMe, SKIIO II0-
¢
BepHe Ha cXix i ixaTtmMme maJi 3 Tielo caMoro IIBUIKiICTIO?

2 (10, 2010P). 3riguo 3 mozeaio Bopa, AaApo aToMa BOSHIO YTBOPIOE
mpoToH (3apan +1,6-107"° K1), HaBKOJIO SKOTO B3IOBIK KOJIa PafiycoM

M
5,3-10™" ™ si mBuakictio 2,2-10° — pyxaerbca eIeKTpoH (3apam; —
c

-1,6-10" Ku1). OCKiJbKH eTeKTPUYHHH CTPYM — Iie CIIPAMOBAHUI PYX
3apAIKEeHNX YaCTHUHOK, OPOITYy eJIeKTpOHA MOJKHA CIPUAMATHA SK Ma-
JIeHbKe KO0JI0 3i cTpyMoM. BusHauTe HAIPAMOK i BeJIMUYNHY BifOBigHOI
CUJIU CTPYMY. ¥ SIBiTh Temep, I[0 aTOM BOAHIO IepedyBae B MardiTHOMY
moJjii. 3pobiTh PUCYHOK i MOSACHITH, AK A0 HATIPAMKY MAarHiTHOTO IOJIA
Mae Po3TaIllyBATUCSH ILJIOIINHA OPOITH eJIeKTPOHA B aTOMi BOAHIO.

3 (10, 2010P). [IBi ogHaKOBi HeBeJUWKi MeTasieBi KyJabKu 3 eqHAHI
JIETKOIO MPY»KUHK0I0. Ha BucoTi 5 M HaJ rOpu30HTAIBHOI IIOBEPXHEIO
YTPUMYIOTh BEPXHIO KYJIbKY. HUKHSA IIPU IILOMY PO3TATYE IPYIKUHY
Ha 14 cm (14 cM — moB:KUWHA OPY:KUHKK). PiBHO uepes 1 cekyuay micasa
TOr0, K BEPXHIO KYJIbKY BiJIIyCTH/IN, HUMKHS BIAPUIACST 00 IIOBEPX-
HI0. Busnaure, yoMy JOpPiBHIOBAJIA NOBXKUHA IPYKUHKYM B MOMEHT yIa-

py. BBaxxaTu, 1110 IpUCKOPeHHA BiIbHOTO HafiHHA AopiBHIOE 9,8 —-.
OmopoMm IoBiTPA 3HEXTYBaTH.

4 (10, 2010P). Ha cxewmi 300paskeHO AiIAHKY KO0Jia, ¥ AKY BXOIATD
JoTHpHU pesucTopu 3 omopamu R, =200Mm, R,=100Mm, R,=150wm,
R, =30 Om i Bumukau. 3HalLiTh 3arajJbHUIl ONip 3’€THAHHA PE3UCTO-

piB 3a 000X mOJOKeHBb BUMHUKada. SIka mo-
Ty:KHICTH OyZe BUIALIATHCA Ha APYromMy pe- 1 2 3 |

3UCTOPi B 000X BUIIaAKAaX, AKIINO A0 JiIAHKN 4
KoJIia MiAKJII0UeHOo mKepeso Hampyroio 90 B?

5 (10, 2010P). Ha s6upasbHy JiH3Y 3 (POKYCHOIO BifcTaHHIO 6 cM
y3I0BXK 11 T'OJIOBHOI OIITHMYHOI OCi ITasae CBITJIOBUI IIyYOK pajiycom
R=4 cm . 3HalgiTh BiAcTaHb Bij JiH3UW M0 eKpaHa, HA SKOMY BigOuBa-
€ThCS CBiTJIA IIAMA pagiycom r =2 cMm. [LmoniuHa eKpaHa IepIeHIUKY-
JAPHA IO TOJIOBHOI ONITUYHOI OCi JIiH3M!.

XLVIII BceykpaiHcbka onimniaga. AHinponertposcbk, 2010 p.

1 (10, 20104). Koau mix wac goimy JOBOAUTHCA OirTH, MU CIPAMO-
BYEMO IapacoJIbKy TPOXM BIIEPe[, 1100 Kpallle 3aXMCTUTHUCA — TaKe
BpasKeHHs, Haue MOI] 3MiHUB HANIPAMOK i 3auBae HaMm o0oauuusa. Taxa
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2K icTopisd 3i cBiT/IOM. SeMisa pyxaeTbesa HaBKOJI0 COHILA 31 IIBUIKiCTIO
30 —, i 30opi Haue 3MimIylOTHCA BIepel y HAIPAMKY PYyXy SeMJIi.
c

Ile aBumie mae HasBy «abepallisa cBiTaa», a BigkpuB iioro B 1727 p.
Hxetime Bpanseit. [loacHiTs hisuuHy TpUpoay 3MiHM HATIPAMKY JOITY
¥ cBiTJyIa OJiA cmocTepirauiB, SKi pyxamoTbesa. BusHauTe, Ha AKUU KyT
MaB HaxXmJAATH cBilt Teseckon [[»xefimc Bpajueii, o6 mobauyuTy 30pio
v [paxoHa, cIpaBXHill HATPAMOK Ha AKY yTBopioe 90° i3 HAaIpAMKOM

pyxy 3emuri. llIBuakicts ceitaaa — 300 000 ﬂ.

Cc
o 0,002° 0,004° 0,006° 0,008° 0,01° 0,012°
sina | 8,49-107° | 6,98-10° | 1,05-10™ | 1,40-10™* | 1,75-10™* | 2,09-10™*
tgo | 8,49-10° | 6,98-10° | 1,05-10™ | 1,40-10™* | 1,75-10™ | 2,09-10™*

2 (10, 2010[). BesiocunenucT mMOUYMHAE PYXATHUCSI 3 IPUCKOPEHHIM
M o . .

0,5—2. 3HaANAITE, IMBUAKICTL BEeJOCHUIEANCTAa B MOMEHT dYacy, KOJIN
c

KoJIeca BeJIocuIIe[a 3p00JATh II'ATh MOBHUX 00epTiB. YoMy mopiBHIO-
BaTHMe JOIeHTPOBE IPUCKOPEHHS KPaiHiX TOUYOK 0004y KoJieca B Iieit
momeHT uacy? Pamiyc Komeca — 31,4 cm.

3 (10, 2010[). 3’egHaHI TOHKOIO I'YMOBOIO HUTKOIO ABi OJHONMEH-
HO 3apAmKeHI KyJbKu mepebyBaloTh y piBHOBa3i B HeBaromocti. Ko-
JU OWH i3 3apAmiB 30iibIIuam y 2 pasu, HUTKA PO3TATHYJACI 3 1 M
o 1 m 25 cm. ¥V ckinbKu pasiB Temep HeoOXimHO 30inbIIUTH APyruit
3apsAm, 1100 TOBXKMHA HUTKU 30iabImuiaacs mie Ha 25 cm? Bamkaru, 1110
ryMOBa HUTKA PO3TATYEThCS 3a 3aKoHOM I'yKa.

4 (10,2010A). Ha cxemi 306pakeHo TiTAHKY KO0JIa, 1O IKOI BXOIATH
Tpu pesucropu 3 onopamu R, =20 Om, R,=300m, R,=600wMm i gBa

BuMuKaui. BusHauTe 3arajabHU oOmHip r/
2 3 |

3’eTHAHHS PE3UCTOPiB 3a BCiX MOMKJIUBUX II0- 1
JOKeHb BUMWKAaYiB. YABIiTH Temep, IO 3a- OT'_/ |
MiCTh BePXHBOT'O BUMUKAYa B CXEMY BKJIIOUE-

HO ifleasibHUI aMIIepMeTp, a 3aMiCTh HUKHBO-

ro — imeanbHUHE BOJbTMETpP. AKUMEU OYyAYTH

ImoKasm aMIepMeTpa ¥ BOJbBTMETpPa, AKIIO

Ha OiISHKY KoJia mojgatu Hampyry 20 B?

5(10,20104). Ha cxeMaTUYHOMY PHUCYHKY MOJK-
Ha mo0auuTy mpeaMeT Ta foro 3o0pakeHHs (Ipen-
MeT Ta 300pakeHHsA ImepebyBalOTh y ILIOIIUHI pu-
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CYHKA) y CUCTeMi JBOX ILIOCKUX A3epKaJi. IlepeHeciTs pUCYHOK 0 30-
HINTa ¥ YKaKiTh MOKJIMBE PO3TAIIyBAHHS ITUX I3ePKAaJl.

XLIX Bceykpaincbka onimniaga. 2011 p.
1(10, 2011). CynyTHUK ILJIaHeTH 00epTAEThCA HAaBKOJO Hel o Kpy-
rosi#t opbiTi pagiycom 500000 k™ 3i mBuakictio 1 ﬂ. Yepes axuit
¢

yac BEKTOP HMOTro IIBUAKOCTI moBepTaeThesa Ha KyT 90° ? YasiTe Temnep,
110 3 IeHTpa MJIAHETU B ILJIOMINHI OpOiTH BUXOOATH OBl MEepHEeHIUKY-
asapHi koopauHaTHi oci OX i OY . YoMy AOPiBHIOBATUMYTH IIPOEKITil
IPUCKOPEHHS CYIyTHUKA @, 1 @, B TOX MOMEHT Yacy, KOJIX BiH MaTuMe
roopauHatu x =300000 kM, y=400 000 xkm?

2 (10, 2011). IIpaBuit Geper cTtpymMKa Ha 35 c¢M BUIIUI 3a JiBUA.
ITupuna crpymra — 1,2 M. 3 K00 MiHiMaJIbHOIO MIBUAKICTIO Ma€ Bij-
MITOBXHYTHUCS KabKa, 11100 mepecTpubHyTU cTpyMOoK? Omopom moBiTpA
3HEXTYBaTU.

3 (10, 2011). TuTaHOBUII JIAHITIOMKOK 3BaKUJIN CIIOUATKY B MOBIiTpi,
a IMOTiM 3BAKMJIN, 3aHYPUBIIIN HAIIOJOBUHY V BoAy. Ilokasu muHAMO-

1
MeTpa APYroro pasy BUABUJINCI Ha 5 MeHIIUMU. BusHaure rycTury

TUTaHY.

4 (10,2011).Ilo 1BOX mapajieIbHUX IIPOBIAHUKAX TeUe CTPYM, OTHA-
KOBUIT 3a 3BHAUEHHAM, ajie TPOTUJIEKHNY 3a HanmpaMKkoMm. Touku A, B,
C JnexxaThb y IJIOIWHI MPOBiMTHUKIB TaK, IK 300parkeH0 HA PUCYHKY.
Kynu cipsMoBaHe MaTHiTHe moJie B ITUX TouKax? BumipioBaHHs mar-
HITHOTO TOJIA IMOKAas3aJio, IO WOoTro BeqnuymHa (MarHiTHa iHZYKITiA)
y Troukax A i C popiBuioe 1 MTua, a B Tounti B — 3 mTu. K smMiHATHECA

HaAMPAMOK i 3HaYeHHA MAar"HiTHOI iHAYKILii B TOY- oA
Kax A, B, C, AKII0 3MiHUTH HAIPAMOK CTPYMY <

B HAUOJIMIKIOMY 10 TOUKU A TpoBigHUKY? A AK- eB
10 Iefl TPOBiAHMK MOBEPHYTH HABKOJIO OCi, IO >
IPOXOoAUTh uepes Touku A, B, C, Ha KyT 90°? oC

5(10, 2011). [IBa mxepesa cranoi Hanpyru U, =100B i U, =50 B
3’eIHAJIU 3 II’ AThbMAa OJHAKOBUMU PE3UCTOPaAMU, AK IIOKA3aHO Ha CXeMi.
Buszaure HanpsaMKU CTPYMiB uepes yci pe-
3UCTOPU, & TAKOXK KiJIBbKIiCTh TEIJIOTHU, IO
BUAIJINTHCS Ha IEHTPAJIbHOMY Pe3uCTOpPi
3a 1 xBusmHy. Omip KOKHOTO pesucTopa —
250 Om.
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L BceykpaiHcbka onimniaga. 2012 p.

1(10, 2012). [Is1a BUBHAUEHHS HATIPAMKY CHUJIHU, IO Ji€ Ha IIPOBiA-
HUK 31 CTpyMOM y MarHiTHOMY II0JIi, BUKOPUCTOBYIOTH IIPABUJIO JIiBOI
pyru. Ile mpaBmjio 3aIpPONOHYBAB aHTJIIHACHKUI
yuenuit [xxou @iaemiur. B Aurmaii npaBuio siBoi
PYKU BUKOPHUCTOBYIOTH [JIeIll0 iHaKIIe, HIXK
B Ykpaiumi. Ha pucyHKy 300paskeHa JiBa pyKa
3 TpbOMAa BiJCTaBJIEHUMU IIaJbIAMU, III0 BKa3y-
I0Th Ha TPU HANPAMKU, OOUH i3 AKUX € HAIPAM-
KoM cuiu. 3’scyiiTe, YOMY BiATIOBiZAOTh iHIII ABA
HanpAMKU. BigmoBigs o0rpyHTYyIiTE.

2 (10, 2012). ITpomiHb cBiTJIa TTOCHiIZOBHO BigOMBAa€ThCS Bia ABOX
nI3epKaJi, uui BimOuBHI moBepxHi yTBOPOIOTE KyT 130° i mepneHanKy-
JAPHI 0 IJIOMMHY pucyHKa. Ha AKMit KyT 00 BHACJIIOK IIHOT'O BiIXM-
JISE€THCA IIPOMiHb BiJl HOIIEPEIHBOTO HAIIPAM-
Ky? fIK sMiHUTBCA BiAIOBiAb, AKIIIO CUCTEMY
I3epKaJ moBepHYyTH Ha 1° BimHOCHO ocCi, 110
IIPOXOAUTH Uepes JiHi0 JOTUKaHHS J3epKaJ?
ITomupenusa mpomMeHA BigOyBaeTbCcAa B ILJIO-
IIVHI PUCYHKA.

3 (10, 2012). OgHopigHMIT JaHITIOMKOK HiABicuaM 3a KiHIIi Tak, Io
OJUH BUSABUBCS BUIIUM 3a IPYTUid, a KYTH, AKi B TOUKaX IIiBicy yTBO-
pro€ JIaHITIOXKOK i3 BepTurajmaio 30° i 45°. Ilicia 1mporo JIAHITIOMKOK
pospiszanu B HU:KHIiNM Touli. BusHauTe BigHOIIIEHHS MAaC ABOX YaCTHH
JIAHITIOMKKA.

4 (10, 2012). ITanuisa goB:KUHOIO 1 M Mae ImocepeIvHi HEBEJIUKUH
Kpyrauit orBip. IluM oTBOpOM masuIfio HaLiIu Ha IJIafeHbKY TOPU30H-
TaJIbHY Bich (4K mpoIesep JiTaka), o po3TalioBaHa Ha BUCOTI 5,5 m
HaJ TOPUBOHTAJBHOIO ITOBepXHer. Ilicasa 1boro maaunilo POSKPYTUIIHN,
Bich IIBUAKO ¥ 0€3 IOIITOBXY BUTALJIMW, i HaJUIA IIoYaja IagaTu.
Yepes AKUil yac majuIlsd MOKe TOPKHYTHUCS :
semui? Bimomo, 1o mij gi€ro cuiam 3eMHOTO '
TSKIHHSA IIEHTPU Mac ycixX Tia mobamusy 3emuri

. M
NajaioTh i3 IpUCKOpeHHAM g ~10 —-.
c

Binmeosanuc nmaginusa maauili mokasas, 1110 uepes 1 ¢ micjs moyaTky
NagiHHA naauilg yTBopoBasa KyT 30° i3 ropu30HTOM, a IMIBUAKICTH i1
HUKHBOTO KiHIA OyJia crpAMoBaHa B3HOBXK masauili (dus. puc.). 3Haii-
IiTh MIBUAKOCTI IIeHTPA HMaJUIli Ta i1 KiHI[iB y IIeii MOMEHT Jacy.
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5 (10, 2012). IOuwuit ¢isuk mpuabaB Ha Oasapi IIiCTh OJHAKOBUX
€JeKTPOKUI ATUIBLHUKIB 1 Bupimus 3’scyBaT, SKi IOTYKHOCTI BOHUI
MaioTh. JIJiA I[bOTO BiH 3’€qHAB 1X 3a HABEJEHOIO CXEeMOI0, 00epPerKHO 3a-
HYPUB y HOCYAUHY 3 TpboMa JiiTpamu Boau 3a remneparypu 20 °C imia-
KJIIOUUB cxemy mo mxkepesa Hanpyru 220 B. Uepes 21 xBuiuHy Boja
nmoyajyia Kunitu. HexTyooum TemioBUMHU BTpPaTaMu, 3HAUIITH 3arajbHY
MOTYKHICTh 3’€IHAHHSA, a TAKOK MOTY/KHICTH OJHOTO €JIeKTPOKUII -
TUJABHUKA. IlTOMa TemJIoeMHiCTHL BOOU —

4200'H—K. VYeci aporu isosmboBanHi, micis
KI-

3’eIHAHHA Ha CXeMi II03HaYeHi TOUKaMMU.

LI BceykpaiHcbka onimniapa. 2013 p.

1 (10, 2013). HacTuHKa pyXaeThCs B3AOBXK KoJia. BuaBMJIOCA, IO
ii mepemimienHs 3a OyAb-AKY OOHY CEKYVHAY PYXYy CTAHOBUTHL 1 M,
i 3a Oyab-aKi OBl ceKyHAU PyXy — Takok 1 M. S3HAUAITHL mepiofn pyxy
YAaCTUHKHU, a TAKOXK PaJiyc KoJia, y3I0BK SKOT0 BOHA PYyXaeThbecs. Hu
MOJKHA CTBEPAKYyBaTH, IO YACTHHKA PYXAa€ThCS 31 CTAJIOI0 IIIBUAKiC-
Ti0? Bigmosigs o0r'pyuTyiiTe.

2 (10, 2013). Bixg HeBmasoro yaapy KJHOUYKOIO IJs roabdy 3 omgHAa-
KOBUMH MIBUAKOCTAMH ITOJIeTisiu aBa KamiHmi. Ilepmiumii mig KyTom
30° mo ropmsoHTy, Apyruii — mig Kyrom 60° mo ropusonTy. Uepes
AKWH Yac Ta Ha IKili BifcTaHi Big TOUKY ygapy MepIInii KaMiHelb yia-
me Ha semuro? IToOyayiiTe cxemaTuuumnii rpadik sajgekHocTi Bimcrami
MiXK KaMiHIAME Big uyacy. BBaskaru, 110 TpaeKTopil KaMiHIIiB JeKaTh
B ONHill BepTHUKAJIbHIN IJOIIMHI, IIOBePXHA 3e€MJIi TOPU3OHTAJbHA,

g=10—-. Onopom moBiTpsa sHexTyBaTu. [louaTKoBi mWBHAKOCTI Ka-
¢

minmmis — 20 Sl .
c

3 (10, 2013). [Ins1 BuSHAUEHHA I'yCTMHU MaTepiajay APOTY IPOBEIUN
excrepuMeHT. [Ipamuii Bifpisok ApoTy migBicuIu Ha HUTIIL B TOYIIi, IO
IiauThb #oro y BigHoIimeHHi 4:5. YV moBiTpi ApiT HOBUCHYB Y BEPTUKAJID-
HOMY mojoskeHHi. Iliciasa nmiporo, yrpumyooun apit
3a HUTKY, MOT0 IMOYaJIM IIOBiJIbHO ONYCKATH Y BO-
ny. Kosu mig Bomoro onmumaocsa 40 % mOBKUHU
IPOTY, TOW MOUYaB BiAXWJIATHUCSA BiJ BepTHKAJII,
BeChb uac sajaulnamuuch mig sogom Ha 40 % cBoel
moexxuHu (Ous. puc.). IlosicHiTh TUBHY HOBETiHKY
apory. BusHaure rycTUHY MaTepiany OpoOTy.
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4 (10, 2013). Ha jmammi 3 BoJIb(p)paMOBOI HUTKOIO PO3:KapeHHS
BKasauo: «230 B, 100 Br». fdAKmio X A0 JaMOu IPUKJIACTH HAIPYTY
2,3 B, amnepmerp mokasye ctpyM 50 MA. Busuaure oIrip jaMiiu sriiHO
3 YKa3aHUM Ha Hill TEXHIYUHUM JaHUM Ta 3TiHO 3 ITOKasaMu IIPUJIaiB.
Ha ckinbku TemiepaTypa BOJb(GPaMOBOI HUTKU PO3sKapeHHs B po0o-
yoMy cTaHi Oinbplna 3a TemmepaTypy s3a Haupyru 2,3 B? Beaskaru, 1o
TeMIIepaTypHUIl KoedimieHT omopy Boasbhpamy a.=5-10° K.

5 (10, 2013). Terpaenp (Ous. puc.) 3podUIN, CHAABIIN KiHII I’ ATH
cpiOHUX Ta oxHiel 30J0TOI IPOTHHOK, OJHAKOBUX 3a po3mipamu. Bu-
ABUJIOCS, IO OHip KOHCTPYKINI Misk Toukamu A i B mopiBuioe 1 Owm,

Mixk Toukamu C i D — 1,2 OMm, a MixK ycima iHIIUMU IIapaMu TOYOK
OIip OMHAKOBUM i JOpPiBHIOE JessKoMy 3HaueHHI0O R . BusHauTe 3a Ha-
BeIeHNMU JaHUMU, e B TeTpaeapi 30J0Ta JPOTUH- D

Ka. BusHauTe BiZHOIIIEHHS ITMTOMOTO OIIOPY 30J10-
Ta 10 IUTOMOTO OIIOPY cpibiia. SHAKUAITH 3HAUEHHS
R i3 TounicTO 10 coTux. Bimomo, 1110 cpibao Kpa-

I1e, HiK 30JI0TO, IIPOBOIUTH €JIeKTPUUYHUN CTPYM.
A B

11 xnac ¢

XXXVII Bceykpaincbka onimniaga. Paionu, 1999 p.

1 (11, 1999P). Ilicasa mpoBeeHHs eKCIIepUMEeHTAIbHOI YaCTUHHA ic-
nuty 3 ¢isukm B 10 Kjaci 3 BUBHAUEeHHS IIOBEPXHEBOTO HATATY BOIU
JesaKi yuHi BUPIIIWIN TiABUIUTH BOJIOTiCTh MOBIiTPA B KabiHeri (isu-
KU 3a JOIIOMOTOI0 HAIIOBHEHUX BOJOI0 OJHOPA30BUX IIIPHUIIIB. 3 AKOIO
MIBUAKICTIO BUJIiTA€ BOJa 3 OTBOPY IIIIIPHIIA B FOPU3OHTAJIBHOMY Ha-
MPAMKY, AKIIO XJOIEeIb TUCHe Ha mnpul i3 cuiaoro 30 H? Iiametp
nopitHa — 2 cM. TepTam i B’A3KicTIO 3HEXTYBATH.

2 (11, 1999P). Ky pobOTYy BUKOHYE JIOAWHA, IO IIigHIMAETHCA
Ha BucoTy h=20 M 110 ecKaylaToOpy, KU pyxaeTbcsa BHu3. IIIBUAKICTD

M . .
ecrajiaTopa — 0,5 —, IIBUAKICTH JIOAWHM BI1OJHOCHO €CKaJiaTopa —
C

M
1 —, KyT HaxMJIy ecKajaTopa — 45°, maca JroguHu — 75 KT.
c

3 (11, 1999P). EnekTpuuny jJaMIly 3 BOJIb(PAMOBOIO HUTKOIO YBiMK-
HYJIX B KOJIO HU3BKOI Hampyru. 3’sacysaJjocs, 1o 3a manpyru 10 mB
y HUTIi Teue cTpyM 4 MA. Kosu namMny yBIMKHYJIM B KOJIO 3 HAIIPY-
roro 120 B, 3’scyBaiocs, 110 B HUTII mpoxoauTh ctpyM 4 A. o AKoi
TeMIIepaTypu HarpiBaeTbcs HUTKa Jamnou 3a Hampyru 120 B, akmro
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B MEPINIOMY BUIIAAKY TeMIilepatypa cranoBuaa 25 °C? Temneparypuuit
KoedinienT omopy Boabppamy — 0,005 rpax .

4 (11, 1999P). 3a BuOyxy rpuMydoro rasy Bupigaetbea 145 xllx
eHeprii Ha KOJKeH rpaM BOJIHIO, IKUHA B3A€MOJiaB i3 KucHeM. SHAUIITh,
3a akoi maiimenmiol EPC mixepesa cTpyMy MOsKe BimOyBaTuCs eJIeKTPO-
JIi3 BOOM.

5(11, 1999P). 3a nomomoror 30upanbHOI JiH3U AiameTpom 9 cMm i o-
KycHOIO BificTaHHIO 50 cM 300pasKeHHsA COHITA IPOEKTYETHCS Ha eKpaH,
posTarroBauuil y GoKaNbHiN mionuHi Jinsu. Axkoro posmipy 6yme so-
OpasKeHHs COHIIA, AKINO KYyTOBUH po3mip coHig — 0,5°? ¥V cKiabKu
pasiB MOTY:KHiCTh COHSUYHOI'O BUIIPOMiHIOBaHHSA, II0 ITaJa€ Ha ILJIOIIY
300pasKeHHs, O0iJIbIa 3a MOTYKHICTh COHAYHOr0 BUIIPOMiHIOBAHHSA, 1[0
najgae 6e3mnocepenHbO Bil COHIA HA TY 3K ILJIOIY, AKIIO JiH3y mpubpaTu?

XXXVII Bceykpaincbka onimniaaa. fJHinponetpoBcbk, 1999 p.

1 (11, 19994). Ko:xHa TouKa ropuM30HTAJLHO PO3TAIIIOBAHOI IO-
HIKY PiBHOMIPHO PYXAa€ThCs Yy BEePTUKAJIBHIN IIJIOMINHI IO KOJIY paji-
ycom 15 cm i3 mepiomom 1
c. dxkum mae OyTu Koedi-
Ii€HT TepTsd, 1100 IerJanHa,
SIKY TOKJIAJW Ha [OOIIKY, , ;
He IIPOKOB3yBaja B OVIb- .

SAKOMY IIOJIOMKEHH1? T

2 (11, 19994). fAxy po6oTy BUKOHYE JIOAMHA, IO MigJHIMaeThCs ec-
KaJlaTopoM JoB:KuHOIO h =20 M, AKuil pyxaerbcsa BHU3. IIBUAKiCTH

M . .
eckamaropa — 0,5 —, mBuUAKIicTb JIIOAWHMU BiTHOCHO ecKajaTopa —
c

M
1 —, KyT HaxXuUJIy eckayjaTopa — 45°, maca Joguau — 75 KT.
c

3 (11, 1999[). Tpu chepuuni kparmri pryri pagiycamu 3, 4 i 5 MM,
sapamskeHi qo moreHniansy 100 B Ko:kHa, 3IMBAIOTHCSA B OAHY KAILIIO.
Busuaure ii morexiriaiu. IloTeHtiaa e1eKTPUYHOTO MOJIS 30BHI chepuy-
HOTO 3apsaAy Ha BifcTaHi r BiJ #Oro meHTpa BUBHAYAETHCS 3a ()OPMY-

q

JIOI0 = ———.
4meer

4 (11,1999[). Koau i y cKibKU pasiB OiabIia aOCOJI0OTHA BOJOTiCTh
moBiTpA (rycTHHA BOOAHUX MApPiB): Y JIUCTOMAI MicJIA IOy 3a TEeMIIe-
patrypu 0 °C i Bosorocti 95 % uu B JIUMHI B COHSIUHY IOTOAY 34 TE€MIIE-
patrypu 35 °C i Bomorocti 40 % ? Tuck mHacuuenoi mapu 3a 0 °C mopis-
Hioe 600 Ila, a 3a 35°C — 5500 Ila.
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5(11,1999[). 3a momoMorom0 301pPaIbHOI JiH3u giameTpom 8 ¢M i ho-
KycHOIO BifcTanH 50 cM 300parkeHHs COHIA IIPOEKTYETHLCS Ha eKpaH,
posTarroBauuil y GoKaMbHIN mionuHi Jinsu. Axkoro posmipy 6yme s30-
OpasKeHHs COHIIA, AKINO KyTOoBUil po3mip coumsa — 0,5°? V ckigbku
PasiB MOTYKHICTh COHAYHOTO BUIIPOMiHIOBAHHS, IO IIAJA€ HAa ILJIOIIY
300pasKeHHs, OiJIbIIa 3a IOTYKHICTh COHAYHOr0 BUIIPOMiHIOBAHHSA, II[0
najae 6es3mocepeqHbO BiJl COHIISI HA Ty caMy ILJIOINILY, AKIIO JIIH3Y IIPU-
opatu?

XXXVIII BceykpaiHcbka onimniapa. Paionu, 2000 p.

1(11,2000P). Cxu ropu yrBopioe KyT 30° i3 ropuzoHTOM. Y3I0BIK
CXUJY Mg KyToM 45° 1o moBepXHi cXMJay KHUAAIOTh Tijlo Macoro 1 Kr,
HaJaBIIM oMy KiHeTmuHy eHeprito 27 [[»x. Busnaure yac mosnory.
g=10 12, OIIOPOM IIOBiTPS 3HEXTYBATHU.
(¢

2 (11, 2000P). [IBi mmockomapaaes bHi IJIACTUHKY OJJHAKOBOI TOBIIM-
HH, aje 3 Pi3HUMHU KoedillieHTaMu 3aJOMJIeHHA 7, 1 n, MOKJaINl OgHAa
HaA ofHY. 3a AKOTO KyTa MaAiHHA IIPOMEHsS Ha MepINy ILJIaCTUHKY Yac
oro pyxy Kpisb IepIIy i Apyry IJIaCTUHKY Oyae OqHAKOBUM ?

3 (11, 2000P). Ha BepTHKAaJbHO PO3TAIIOBAHI MJIACTUHU IIJIOCKOTO
KOHJIeHcaTopa 3a JOIIOMOroI0 reHepaTopa momaerbea Hampyra 1000 B.
Yepes KOKHY MiJiCeKYHAY MPAKTUIHO MUTTEBO IMOJAPHICTH KOHIEHCA-
TOpa 3MiHIOETHCS Ha MPOTUIEKHY. Y MOMEHT YBIMKHEHHS reHepaTopa
B IIPOCTOPi KOHIeHcaTOpa pyXaJjacsd 3apsam:KeHa YacTUHKA 3 TOPU30H-

. MM . -
TaJILHOIO MIBUAKICTIO 75 —— mapaJieJibHO [0 MJIACTUH i HA OJHaKOBiit
c

BimcTaHi Big Hux. BusHauTe MoayJib mepeMiiienssa yacTuaky 3a 20 mc.

Bsaemogieio uacTUHKY 3 MOJIeKYyJIaMH IOBiTPA 3HEXTyBaTH. BigHoIe -
mKax

HA 3apAAY YaCTUHKHU A0 ii macu — 9 . Bigcranp mik niactunamu

KI
KoHJeHcaTopa — 1,5 cm.

4 (11, 2000P). Ha Boib()paMOBUH IIPOBIAHUK IIOJAHO JeSIKY HAIPY-
ry. BuaBumocs, 1o 3a Temmepatypu mositps 10 °C mpoBigHUK HaArpi-
BaeTbesa 1o 30 °C . Busnaure, 00 SKO1 TeMIIepaTypu HATPi€ThCA BOJIb-
¢dpaMoBUl IPOBIZHUK 3a Temmuepatypu noBiTpa 30 °C, AKIIo momaHa
Ha HBOTO HAIpyra He 3MiHmaaca. TemmepaTypHUii KoedilieHT omopy
Bosb(pamy — 0,005 rpax . BBaskaTu, 110 INBUAKICTb TEIJIOBUX BTPAT
IPOBiAHMKA IPOIOPIlifiHa pisHUIIl IIoT0 TeMIOepaTypu i TeMIepaTypu
HaBKOJIUIIIHBOT'O OBIiTPA.
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5 (11, 2000P). Ha Bakkuii Mmiguuii 6apadas (MUIiHAPUYHY 000JIOH-
Ky) IoB:KuHOIO [, pagiycom R i macoro m HamoTano N BUTKiB TOHKO-
ro IpPOTy, AKi MamTh GopMy NPAMOKYTHHKIB (i3 cepegumHaMm IBOX
MPOTUJICKHUX CTOPIiH Ha oci 6apabauna) i piBHOMIp-
HO BKPUBAIOTH Horo moaosuny (o=90°). Bapabau
MOJKe BiJIbHO o0epTaTucs HaABKOJIO Oci cumeTpii
71 mepebyBae B OQHOPiAHOMY MATHITHOMY IT0JIi 3 iH-
IyKIiliero B, AKa mepHneHAUKYJAAPHA Iik oci. Ipo-
TOM HIPOIIYIIeHO cTPyM I, BUTKHU i30JaboBaHi. Bu-
3HAUTE Iepios MaJInX KOJUBAHb IMJIiHAPA HABKOJIO
MIOJIOKEHHS PiBHOBArU.

XXXVIII BceykpaiHcbka onimniaga. fiHinponetposcbk, 2000 p.

1(11,20004). Timo KuHYJIU Iix KyTOM O 10 ropudoHTy. Ilig AKum
KyToM [3 [0 TOPMBOHTY B Mici magiHHs Tijsa cjij poarairysaTu IJIo-
IUHY, 11100 ITicaa IPYKHOro BiAOUTTA Big Hel TijIo ITOBEPHYJIOCA B TOU-
Ky, 3 K01 fioro kuuyau? Omopom moBiTpsa sHexTyBaTu. O0UABI TOUKMU

nepebyBalOTh Ha OJTHAKOBil BUCOTI.
a

2 (11, 2000[). AAxy poboTy Hajg pTYTTIO B 6apoMeTpi 3aiiic-
HIOE aTMoc(epHUH THUCK, 3MiHIOI0UNCh Bifg A =760 MM prT. CT.
mo H =770 mm pr. cT. Bapomerp € 3amasHo0 3 OAHOTO KiHIlA
HAIOBHEHOIO PTYTTIO TOHKOCTIiHHOIO TPYOKOIO ILIOIIEI0 Iepe-
pisy 0,5 cm?, sika BIIKDPUTHM KiHIleM 3aHypeHA B IUIIHIPUY-
HU#l cTakaH i3 pPTyTTIO BABiui 6isnbinoro pamiyca (dus. puc.).
r

T

T'ycruna pryti — 13,6

CM

3 (11, 20004). Ha BepTUKaJIbHO PO3TAIIOBAHI IJIACTUHU IIJIOCKOTO
KOHAeHcaTopa 3a AOIIOMOroI0 reHepaTopa mogaeThea Hampyra 1000 B.
Yepes KOKHY MUIICEKYHAY MTPAKTUUYHO MUTTEBO ITOJAPHICTH KOHIEH-
caTopa 3MiHIOETHCA Ha MIPOTUJIEKHY. ¥ MOMEHT BMUKaHHA reHepaTopa
B IIPOCTOPi KOHIEeHcATOpa pyXajacsd 3apsam:KeHa YacTUHKA 3 TOPU30H-

. MM . .o
TaJIbHOIO IIBUAKICTIO 75 —— MmapajieJbHO M0 IIJACTHUH i Ha OJHAKOBIil
c

Bizcrami Big Hux. BusHaute MonyJib mepeMilneHus yacTuHKY 3a 20 Mc.
Bzaemogiero yacTUHKY 3 MOJIEKYJIaMU IIOBiTPA 3HEXTyBaTu. BigHomien-
MKn

HS 3apAAY YaCTUHKHU 10 il Mmacu — 9 . Bigcrags Midk maacTuHaMU

KI
KoHAeHcaTopa — 1,5 cMm.

4 (11, 2000[). ¥V mamr yac OUTUYHI cucTeMu OOpPOOKU ¥ mepena-
ui iHdopmanii HaOyBawOTH yce OiJIBIIIOr0 HOMIWPEHH:A, 3aMiHAOUU
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eneKkTpuuHi. BusHaure, AKMM HaWNMEHIINM IIOBHHEH OYTH Yac MixK
CBiTJIOBMMU iMITyJIbCAMHU 3a IIepeaadi iHdopmairii 3a 0IIOMOT0I0 OIITO-
BoJIOKHA Ha BifgcTradHb 10 kM. OIITOBOJIOKHO — IIe TOHKUHN MUJIIHAPUY-
HUH IITHYpP, 3pobjeHuil i3 mposoporo marepiany (kKoediifieHT samom-
neunda — 1,5). Ik amiHuUThHCA BiAMIOBiAL y 3amaui, AKIO OITOBOJIOKHO

.. 4
3aHYPUTHU y BoAy (KoedilieHT 3alOMIeHHI — E )?

5(11,2000). Ha Bakkuit Mmiguuii 6apadban (MuIiHAPUYHY 000JIOH-
Ky) IoB:KUHOIO [, pagiycom R i macoro m HamoTano N BUTKiB TOHKO-
ro ApOTy, AKi MawTh (GopMy IPAMOKYTHHKIB (i3 cepeqmHaMMU IBOX
MIPOTUJIEKHUX CTOPiH Ha oci 6apabana) i piBHOMIp-
HO BKPHUBAIOTH #oro mosoBuHy (o =90°). Bapabau
MO:Ke BIJIbHO oOepTaTucs HaBKOJO OCi cuMmerpii
¥ mepeOyBae B OMHOPiIHOMY MarHiTHOMY IIOJIi 3 iH-
IyKIlieo B, AKa mepHneHAUKYJIAPHA Iik oci. [po-
TOM IPOIYIIeHO cTpyM I, BUTKHU isoyiboBaHi. Bu-
3HaUTe IIePioJ MaJIuX KOJUBaHb IIUJIiHAPA HABKOJIO
MOJIOJKEHHS PiBHOBATH.

5
>
W
s

17

XXXIX BceykpaiHcbka onimniaga. Paiionu, 2001 p.

1(11,2001P). Xromuuk, 36iraroun eckajaaTopom, Hapaxysas 40 cxo-
OUHOK, a migmimaioumch HEM,— 80 cxoamuHOK. CKiJIBKH CXOZUHOK
Ha ecKaJjiaTopi, SKIIO IIBUAKICTh HimiiMaHHA XJIOOUMKA BiZHOCHO ec-
KajaTopa Oyia yaBiui MeHIoo (IigHiMaTHCa 3aBK AU Baskue)?

2 (11, 2001P). Tapsan Ha MiIHilI HEPO3TIKHIN JiaHi TOBKMHOIO
15 M posroiinyeThcsl ¥ BepTUKaAJAbHiN muomuui. HaiiBuia Touka #oro
PYXy BUIIA Bij HAWHUIKYOI HA IOJIOBUHY NOBXKUHMU Jianu. Busnaure,
AKa MaKCcUMaJIbHA i AKa MiHiMaJibHA piBHOAINHI cuan AiroTh Ha Tapsa-
Ha mig yac pyxy. Maca Tapsarma — 100 xr.

3 (11, 2001P). 3 Touku, AKa mepebyBae B moABitHOMY (OKycCi 30u-
PaJbHOI JiH3M, 31 MBUAKICTIO U JIETUTh A0 OITHYHOTO IIeHTPA JiH3U
B3I0BK ii roJIOBHOI OIITHMUHOI Oci MajieHbKa Komaxa. Ilo0yaysaTu rpa-

giasu — F.

4 (11, 2001P). ITo3uTpoHi — IIe aTOMHA CHCTEMA, IKA CKJIAZAETHCS
3 eJIEKTPOHA il TOBUTPOHA (AHTUYIACTHHKA eJIeKTPOHA, AKA Ma€e TAKY ca-
My Macy 9-107' xr i nozaruwmii 3apan 1,6-107° Kiu). MosxHa BBaskaTu,
IO YACTUHKHU PYXaloThCA KOJOBUMH OpGiTaMy HABKOJIO IEHTPA Mac.
BusHauTe mepiox o6epTaHHA TaKol CHCTEMH, AKIO BiOMO, IO AJIA
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MacH, IIBUAKOCTI I pajgiyca opOiTy YaCTUHKYU BUKOHYETHCS CIIiBBiIHO-
menHa mor="h, ne h=10"]Ix-c — crana IL1anka.

5 (11, 2001P). Korymika, sika mae 500 BuTKiB miameTpom 4 cM KO-
JKeH, mepeOyBae B OOHOPiAHOMY MarHiTHOMY moJji 3 imgykitiero 2 Ta.
Korymiky piBHomipao moBeptatoTh Ha 180° 3a 0,2 c¢. Busmaure Haii-
6inbire sHauenHA EPC, Axa MoKe BUHUKHYTU IIPU IILOMY B KOTYIIIIIi.

XXXIX BeceykpaiHcbka onimniaga. AHinponetpoecbk, 2001 p.

1 (11, 2001[). Xomens ABiUi mepemimBaB piuKy IIiff OMHUM i TUM
caMuM KyToM 0 Oeperis, i 00uaBa pasu 0r0 3HOCUJIO TEUi€l0 Ha OTHY
BicTaHb y3M0B:K Oepera piuku [ =45 M . Aje 1pyroro pasy, He3BasKkaio-

Yy Ha Te, II10 IIBUAKiCTh Teuil — 1,5 — i mBUAKICTL XJIOMIA BiTHOCHO
c

M . . .
Bomu — 1-—, 3ajMMININCSA He3MiHHUMU, IOJOPOK 3aliHsAma OijbIie
c

4 .
qacy Ha g XBUJUHU. Busmaure OIMPUHY PIYKU. BBaJI(.aTI/I, II10 6epeI‘I/I

piuku npawmi i mapaieabHi OQUH OLHOMY.

2 (11, 2001[). AnrominieBa KyJasd BJIyd4a€ B IIMAaTOK CBUHILIO, IO
BiJIIbHO majae, i 3acTpsae B HboMmy. Maca KyJygi — m, Maca CBUHITIO —

M . 3a AKOTro BiIHOIIIEHHS Mac — TeMIIepaTypa, J0 AK0i HarpiroThcs
m

3a paxyHOK IIbOT'0 001 BAa Tija, Oyae Halibiabmiow? TemmoobmMminoMm i3 mo-

. . . . Jox
BKliam 3HexTyBaTu. IlmToMa TeloeMHiCcTh amominiro — 920 —R ,
KT~
Hox .
ceuHI0 — 120 —— . ITouaTKoBa TeMIIepaTypa TiJl OZHAKOBA.
KI-

3 (11, 20014). Is Touku, Aka mepedyBae B moABilitHOMY (GOKycCi 30u-
panbHOi JiH3u ((poKycHa BiacTamb — F), 3i MIBUAKICTIO U JIETUTH
IO OIITUYHOTIO IIeHTPA JiH31 B3IOBK il TOJIOBHOI OIITHYHOI OCi MajleHbKa
kKomaxa. IloOyayBaTu rpadik 3aje:KHOCTI KOOpPAMHATH 300paKeHHS
KoMaxXH¥ Bif yacy. 3a IIOYATOK CHUCTEMHU KOOPAWHAT Y3ATU OITHUYHUKN
IEHTD JIiH3U, BiCh CIIPAMYBATH B HAIPAMKY PYXY KOMaxmu.

4 (11, 20014). B ogHOpimHOMY TOPU30HTAJIHLHOMY €JIEKTPUUHOMY

. . kB . .
II0JI1 HAIIPYMHEHICTIO 20 —— Ha JIeTK1M HHUTI1 BUCUTH KYyJIBKa MacCoOIO
M

10 rpamiB, aka mae 3apan 5 MKkKia. Busnaure, SKUil KyT YTBOPIOE HUT-
Ka 3 HaIpAMKOM IIPUCKOPEHHSA BiJILHOTO HaAiHHA.
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5(11,2001[). 3a BMUKaAHHA KU’ ATUJIbHUKA B KOJIO 3MiHHOT'O CTPY-
my (U=220B, v=50T1) mory:XHicTh, AKa BUAIIAETHCA HA HHOMY,
mopieaoe P=1kBr. Il[o6 orpumaru OiabIly MOTY:KHIiCTH, Iei
KU’ ATUJIBHUK 3’€IHAJU MMapajieJIbHO 3 KOTYIIKOK iHIYKTUBHICTIO
L=50MI'H, a moTiM mHOCHiOBHO 3 KOHJIEHCATOPOM €EMHICTIO
C =200 Mr® (Jus. puc.). Busnaure akTuUBHUI OMmip KUII ATUJIbHUKA,
iHIYKTUBHUMI OIIip KOTYIIIKY Ta EMHICHUH OIIip KOHAeHcaTopa. IKa 1mo-
TYsKHIiCTh OyAe BUALIATHCA Ha KU ATUJIbHUKY, AKIIO e 3’€THAHHSI
YBIMKHYTU B K0J0 3MminHOTO cTtpymy (U =220B,
v=>50T1)? SayexHicTIO OIOPY KUN ATUIbHUKA ,@—"—E;j—z

Bij TeMIlepaTypu 3HEXTYBaTHU.

XL BceykpaiHcbka onimniaga. Paiionu, 2002 p.

1 (11, 2002P). ITicasa Toro, K uepe3 HeBeJIUKUI OTBip y OasoHi BU-
HIIIa IIOJIOBUHA rasdy, TeMIepaTypa BcepenuHi 6ajloHa 3MeHIIUJIACs
Ha 20 % . BusunauTe, Ha CKiJIbKY BiZICOTKiB IIPU IbOMY 3MEHIIINBCSA TUCK
y GaJtoHi.

2(11,2002P). Yu MOKyTh ABi mMOCTitiHi i piBHi 3a BEIMUNHOIO CUIHN
F i F, (F, =F,=F)nifaaTu BaHTa:X Macoo m [0 PiBHA BepXHixX To-
4ok OJioKiB (dus. puc.)? fxmo Hi, Yomy?
Axio Tak, 3a akux yMmoB? MoTy3KHu MOKHA
BBa’KaTU HEPO3TAKHUMU, a 1XHI mMacu —
MaJUMW TIOPiBHAHO 3 MAacCOI BaHTaXYy.
Banrasx mepebyBae Ha OmHaKOBili BimcTaHi
Bizx OJIOKiB. ’

3 (11, 2002P). ¥ mac-cueKTpoOMeTpPi MOHHU ITicJIsi IPOXOIKEeHH IPU-
CKOpPIOBaJIbHOI pisHUIi moreHiianis U =10 kB sBiaitaroTs y marmiThHe
moJie IePHeHAUKYIAPHO A0 JiHiit maraituol imgykiii B=0,1 Tx . Ilic-

JA PYXy B Mar"HiTHOMY HOJI BOHHK IO~  x x x x X X X X X X X
TPAIIAOTE HA (QOTOIIACTHHKY (OUS.  x x x.% % X Rx X X X
puc.). Busnaure BigcTanb d Ha QOTO-  y % "% x x *>2‘¢\\>< % X
ILJIACTUHII Mid cMyramu Bifg ofHOKpaT- 152 >g">< % X X % gQ‘ % x
HO iHoHizoBaHUX aToMiB Byruemmo ~C* /!y K ox x x x x xix x

i kucumo *0". la.0.m.=1,66-10kr, o> =
eJeMeHTapHUii 3apazn e=1,6-10"° K. d

4 (11, 2002P). ITocyauua 3 yamo0JeHHM HAIIOEM KoTa JleomoJubaa
3IiJiICHIOE TapMOHIYHI KOJMBaHHA B3J0BYK T'OPU30HTAJIBHOTO Bimpiska
moB:xkuHOIO 40 cM. Big mocyauHM BigpuBaOThCA KPAIlJIi MOJOKA ¥ i
Iiero cuiu TSKIHHA MamaoTh YHU3. SIK yHU3Y TOBUHEH 6iraTu 3 riievun-
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KoM KiT Jleomousnx, 1106 mifimaTy HuM yei Kpamni? Bigomo, 1o B mosiTpi
nepedyBae yaBiui GijibIlle Kpallesb, HidK BiIpHMBaeTbCA Bij MOCYIUHH 3a
nepiozn. BusuauTe BigcTaHb, AKY mpobiraTmMe KiT B OJHOMY HAIIPAMKY.

C B
5 (11, 2002P). Jlasep mosep- °R
TAIOTh i3 KYTOBOIO HIBUJIKiCTIO N
a .
n=1 M. 3 AKOI0 IIIBUAKiCTIO

c A

OynIe pyxaTucs CBiTJIOBa ILTAMAa Ha Bigmamenomy ekpani AB ? Bigcranb
o ekpana [ =500 Tuc. KM 3HAUHO IIePEBUIIYE PO3MipHU eKpaHa.

AK ma maama Oyme pyxXaTucsa 3 TOUKHU 30Py CIOcTepiraua, SsKui me-

pebysae B Toutri C mopsaz is Toukoro B? CB1 AB i AB=4CB. lllBux-

. . KM
KicTs cBiTsia ¢ =300 Tuc. —.

c

XL BceykpaiHcbka onimniaga. Hinponetposcbk, 2002 p.

1 (11, 2002[). EnexkrpuuHe KoJ0 cKJazaeTbca 3 Oarapei (EPC
¢=4,5B, Buyrpimuiii omip r=10wm), pesucropa (omip R=20wm)
i 3’eIHyBAJILHOTO APOTY, OIIOPOM SIKOT'0 MOKHA 3HEXTyBaTH. BusHauTe
CHUJIy CTPYMY B KOJIi.

H X X X X X X X X X X
: epHeH,ZLHRYJIﬂpr) o HJIOI:L[I/IHI/I KO- | % >(l|>< 1«
Jia 3’ sIBJISAETHCS OSHOPiAHe MarHiTHe IoJie, ér
X X 5i K X|Xx X X X X X X X|x
sAKe PiBHOMIipHO 30i/IbIIyEeTHCA Big HYJIA 4O
p p ¥ A HY A XX X X %E‘ X X X|X
B=0,1Tn 3a uac At=0,01c. Busuaure |
X X X X X X X X X X

CHJIY CTPYMY B KOJIi B Ilell IPOMiKOK Uacy.
3’eHYBaNbHUMN APIiT YTBOPIOE IPAMOKYTHHUK omieo 0,3 m”.

2 (11, 2002[). Arky MiHiManbHy CUJIy HOBHUHEH IIPUKJAJATH BEJIO-
CUIIeICT IO IlefaJieii, 1100 PiBHOMIpHO IigHiMaTuCS Bropy B3I0BK

MOXMJIOL HiMIAHKM Imoce (KyT Haxumiay — o). Bigcraus Big oci memasi
o oci mecrepui — [ . Pagiyc
miectepHi — R, pazgiyc ma-
JI0i 1IecTepHi — r, pamiyc

kojseca — R,. Maca Besocu-
meaurcTa 3 BEJOCUIIEAOM —
m. Omi"iTh, 3a AKOTO KyTa
HigiioM HEeMOMKJIMUBUH.

3 (11, 2002[). ¥V ropu3oHTAJILHOMY BigKpuTOMy 3 000X OOKiB Ii-
€JIEKTPUYHOMY IWJIIHAPI ABa OOJHAKOBI pyXoMmi MeTaJieBi MOpPIIHI me-
pebyBaioTh Ha HeBeJUWKiil BifcTaHi oguH Big omHOro (BiACcTaHb 3HAYHO
MeHIIIa Bi po3mipiB nopirHiB). [TopurHi 3apaaxa0Ts pisHOAMEHHUMUT
eJeKTPUYHUMHU 3apAgamMu. BusHauTe, Ha CKiJIBKU TUCK MijK HOPIITHAMM
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Oy/le mepeBUIIYBATHU 30BHIIIHIA aTMochepHUil TUCK. AOCOJIIOTHE 3HA-
YeHHSA IIOBEPXHEBOI I'yCTUHU 3apAIiB 000X IIOPIITHIB OJHAKOBE i JOPiB-

kKa

Hioe 10 MEA™T
M

D
—— . Enexrpuuna crana €, =8,85-10""> —. Cuiamu repra

M
MiXK IIOPIIHAMU i MUJIiHIPOM 3HEXTYBaTH.

4 (11, 20024). ITocynuua 3 yao00JeHUM HamoeM Kora Jleomosabaa
3IiMiCHIOE TAPMOHIUHI KOJMBAHHA B3J0B)K TOPU30HTAJBHOTO Biapis-
Ka moB:kmHOIO 40 cm. Bim mocyaumHu BigpuBaOThCA KpaIJi MOJOKAa
U mig miero cumau TAXKIHHA DamaloTh YHU3. 1K yHM3Y IIOBUHEH OiraTu
3 riieunkoM Kit Jleomossa, 1106 mitimaTu HuM yci kpamri? Bigomo, 1110
B IIOBiTpi mepebyBae BTpuui 6ijbIlle Kpamneyb, HiK BiApuBaeThCs Bif mI0-
CyAnHU 3a mepiox. Busuaure BificTaHb, AKYy HpobiraTmme KiT B OGHOMY
HAIPAMKY.

. . a,
5(11,2002[). JIazep moBepTaIOTh i3 KYTOBOIO IITBUIKICTIO (0 = 2 i .
c
3 AKOIO IIBUAKICTIO OyJe pyxaTHcs CBiT/IOBa ILIsAMAa Ha BigmaaeHOMY

expani AB?

Bigcrams mo expana [=300 Tuc. KM 3HAUHO IIEPEBUIIYE PO3MipH
eKkpaHa. fIKk ma miaama Oyae pyxaTucs 3 TOUKH 30Py cIocTepiraua,
AKui mepebysae B Tourni C 110- C B
pan i3 Toukoio B? CB1 AB
i AB=4CB. IlIBuakicTs cBiTna &~ 77 7 7TiTTTiToooomosoooeees

c=300 TI/IC.ﬂ. A
c

XLI BceykpaiHncbka onimniapa. Paitonn, 2003 p.
1(11,2003P). Tiso Kuuyau mig KyToM 60° 10 TOPUB0HTY 3 OYATKO-

. M . . .
BOIO INIBUIOKICTIO 50 —. Busuaure HaMMEHIITYy IIBUAKICTH TlJIa B IIPO-
C

meci pyxy.

2 (11, 2003P). /IBa omHAKOBi TATAPIlA 3’€IHANU JIETKOIO IIPYKUHOIO
IOBXKMHOIO 15 cM i mOKJanau Ha TJIafeHbKUN TOPU3OHTAJIBLHUM CTiJ.
ITorim IPY:KUHY TPOXU PO3TATHYJIU U BiAIyCTUIIN, ITiCJIA YOT0O TATApIli
moyasny 34i¥icHIOBATH KOJUBAHHSA B3JOBXK Oci cuMeTpil npyxunu. Bu-
SABUJIOCS, I1T0 B TOM MOMEHT, KOJIU TOBKUHA IPYKUHU JOpiBHIOE 18 cM,
TMOTeHITiaJibHA €eHePrisd IPYKUHU B IeB’ ATh Pas3iB IepeBUIye KiHeTud-
HY eHepriio Tis. BusHaurTe, 3a AKO0I JOBXKUHY IPYXKUHU Ii HOTeHIiaIb-
Ha eHepria Oye B IeB’ATH pa3iB MeHINA 3a KiHETUUHY eHepTiio TiJ.

3 (11, 2003P). IInockuii MOBITPAHUNE KOHAEHCATODP E€MHICTIO
C=0,1 Mk®D uyepes ammepmMeTp 3’€THAHUIN i3 IIKEPEJIOM CTAIOI HATIPY-
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ru U =100 B. V¥V mpocTopi Mix miaactuHa-

MU KOHJeHcaTopa 3/iliCHI0€ rapMOHiuHi

KoauBaHHA 3 yactoToio 50 I'n mimacTuaa =i
nmienexkTpuka (€=4), TOBIIMHA SKOI TPO- | I
XYW MEHIIIa 3a BiJICTaHb MiK IIJIJaCTHHAMHU KOHAeHcaTopa. AMILIiTyaa
KOJIMBaHb [MieJIeKTPUKA yTPUUiI MEHIa 3a AOBYKUHY IIJIACTUH KOHIEH-
caTtopa, TOX y OyIAb-IKHII MOMEHT KOJMBAHHSA Ji€JeKTPUK YACTKOBO

IepeKPuBAaE IJIACTUHU KOHAeHcaTopa. BusHaure, iKy CUJIY CTPYMY II0-
Ka’Ke aMIepMeTp, PO3PaxXOBaHUU HAa BUMipIOBaHHSA 3MiHHOTO CTPyMY.

4 (11, 2003P). o -uacTuHKa (A0p0o aToMa rejio) mepedbyBae B OJHO-
pigHOMY eJIeKTPUYHOMY ¥ OTHOPiAHOMY MarHiTHOMY moJaax. Hampy:ke-
HiCTh eJleKTpPUYHOTrO oA E criBmazae 3a HAIPAMKOM i3 MarHiTHOIO
impykniero B. IlouaTkoBa MIBUAKICTE U, YACTUHKU yTBOPIOE KYT
0=60° i3 num HanpamMkoMm. Ak Oyme pyxarucsa yacTunka? Busuaure,
Ha AKi¥ BigcTaHi Biff IOYATKOBOI TOUKH PYXYy ONMUHUTHCA O -UYaCTHUHKA
B MOMEHT 4Yacy, KoJu Ii mBugkicTs 6yae yreopioatu Kyt f=30° i3 Ha-
OPAMKOM HAIPY:KEeHOCTi eJIEKTPUYHOTO MOJIS i MarHiTHOI iIHAYyKIIii.

5(11,2003P). [IBi oqHaKOBi TPyOU MOKJIAIH OJHA HA OTHY.
Big jiereHbKOro moINTOBXY TPYOUM modua u po3’ IKIMKATHUCH.
BusnauTe mBUAKIiCT, HUKHBOI TPYOHU ITIiCJIA TOTO, IK BEPXHS
JIOCSTHe TOPU30OHTaJIbHOI migyoru. Omopom moBiTpA ¥ cuiia-
MU TepTd 3HexTyBaTu. Pagiye Tpyou — 20 cm.

XLI BceykpaiHcbka onimniaga. AHinponeTposcbk, 2003 p.

1(11, 2003A). Tino ruuysau nig Kyrom 60° 70 TOPMBOHTY 3 IOUAT-

. M . . .
KOBOIO MBUAKicTI0O 50 — . BusHauTe HaiMeHIITy IIIBUAKICTh Tijia B Ipo-

meci pyxy. Omopom l'IOB(i:Tpﬁ 3HEeXTyBaTU. F
(77

2 (11, 20034). BusnauTe IpUCKOPEHHSA TiJ
(IOYaTKOBi IIBUAKOCTI TiJl JOPiBHIOIOTH HY-
Jai0). m;, =4 Kr, m,=2Kr, m, =3 Kr. Macoro
0JIOKiB 1 HUTOK, SAKi 3’€QHYIOTh Tija, a TaKOXK
CUJIaMU OIIOPY HOBITPA I CUJIaMU TEPTS B OCIX
0JI0KiB Mo:kHa 3HexTyBaTu. KoedirmieHT reprsa
KOB3aHHS Mi’K IOPM30OHTAJHHOIO IIOBEPXHEIO
# Tpetim Tinmom u=0,4.

3 (11, 20034). EnexTpuuHe KOJIO CKJana-
eTbesa 3 KoHZeHcaTopa emMHicTIO C =200 MK®, 1BOX KOTYIIOK 3 iHAYK-
tusHocTaMu L, =0,8 MI'm i L,=0,2MI'H, a Takok OBOX ifealbHUX
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mioxiB. ¥V xoJii BimOyBaloThCsS €JEKTPUYHI KOJWMBAHHSA. ¥ IEBHUNA MO-
MEHT Yacy CTPYM uepe3 KOTYIIKHU He Teue, ILIACTUHA KOHAEHcCATopa,
AKa 0esmocepeqHbO 3’€IHAHA 3 LioJaMM, Ma€ JOJaTHUI
eJIEKTPUYHUN 3apsfg, a NPOTUJIEKHa [JacTUHA —
Bix’emuuii. Busnaure, uepes AKi IPOMiKKM Yacy ITiciis L,
IIbOT'0 BHAKHU 3aPA/iB HA IJIACTUHAX: 1) 3MiHATHCS HA IIPO-
TUJIEXHi; 2) 3HOBY HAOyAyTh HNOUYATKOBUX 3HAUEHbD.

4 (11, 2003[). o -uacTuHKA (AP0 aToMa reJiio) mepedyBae B OJHO-
pigHOMY eJIeKTPUYHOMY ¥ OTJHOPiAHOMY MarHiTHOMY mmoJjax. Hampy:ke-
HICTBb eJIEKTPUUHOTO oI E mepneHAWKyJISpHA 10 MarHiTHOI iHAYKITi1
B. VY neBHHIT MOMEHT Yacy IIBUIKICTb YaCTUHKHU JOPiBHIOE HYJII0. SIK
oynme maji pyxarucs yactuuka? BusHaure HaNOiABIINY MIBUAKICTD, AKY
BOHA 3MOJKe OTPUMATH i Yac TaKOoro pyxy.

5 (11, 2003A). IloBepxHeO0 a3epKaJja MOB3e MAaJeHBKUUN KYK.
Ha aki#t Bimcrani Bin 6aunTts cBoe Bimobpakenusa? Tosiuua ckjaa —

6 MM, IIOKa3HUK 3aJIOMJIEHHS CKJIa — E

XLII BceykpaiHcbka onimniaga. Paiionu, 2004 p.

1 (11, 2004P). 3apsaa:KeHa YaCTUHKA PYXAE€TbCA B €JIEKTPUUHOMY

. . . kB
¥ mar"irHomy moasax. HampysKeHicTh eJeKTPUUYHOro IoJad — 3 —,
M

ingykiiag margiTaoro — 4 mTa. fIKa MBUAKICTS YaCTUHKY, SIKIIIO CUJIN
3 OOKY €eJIeKTPHUUYHOTO M MArHiTHOTO MOJIiB JOPiBHIOIOTH OJHA OMHii?
KyT Misk BEeKTOpOM HMIBUAKOCTI YACTUHKY ¥ MarHiTHOIO iHAYKIli€Io cTa-

"HOBUTEL 90°.

2 (11, 2004P). fIx Bimomo, yHOUI BYJUIAMU BEJIUKUX MICT IOJIIO-
OJIAIOTE I3AUTH GaliKepy (KPYTi XJIOMIII HA MOTOIUKJIAX, AKUM IIOM0-
baeThcA IIBUAKICTh i He momobaiorbea iHcumexkTopu [JAI). Busuaure,
3 AKOI0 HAMOiJBIIOI0 IIBUAKICTIO OaliKkep 3MOKe IIOJOJATH IIOBOPOT
mpaBopyu i3 Bysauili 3aBmupmiku d =20 M Ha IPOCHEKT 3aBIIUPIIKU
D =40 m, axio 6yae pyXaTucs B3IOBK AyTru Koja. Byauiia nigxoauTsb
IO TIPOCHEKTY IIig npAaMum Kytom. Koedimient repra — 0,8.

3(11,2004P). Yepes jieTKuii TOPU3OHTAIBLHUN CTPU- /) .
JKeHb IePeKUHYTO HUTKY, OAWH KiHellb AKO1 3aKpie- a,
HO, a Ha IPyroMy BUCHUThH Tijio Macor 2 Kr (dus. puc.).

Axry crany cuiy ciin IpUKJIagaTH A0 CTPUIKHS, 1100
pyxaTu HOro ropus3OHTAJBHO 3i CTAJMM IPUCKOPEH-

M
HAM a =2 — ? CujiamMu TepTs 3HeXTYBaTH.
¢
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4 (11, 2004P). KosmmBanbHUIT KOHTYP pajionpuUiiMayda CKJIAZAETHCS
3 KOHJeHcaTopa I KOTYIIKH, EMHICTh Ta iHAYKTUBHICTh SKUX MOKHA
sMmiHIOBaTu. €MHICTE KOHJeHcaTopa 3MiHIOeThCA Bifg C, =0,1n1d no
C,=0,8 n®. IHAYKTUBHICT, KOTYHMIKH 3MiHIOeTbCcA Bix L, =1wmI'm
no L,=2wmI'n. BusHaure giamason XBUJIb pajiompuiimMaua, To6TO Bci
MOJKJIUBI 3HAUEeHHS NOBKUHU €JIeKTPOMATrHITHOI XBUJi, HA AKY IIPHU-
iMau Moske OyTH HAJIAIIITOBAHMA.

5(11, 2004P). 3 Bucotu 10 cM HaJ BepXHBOIO YaCTUHOIO BEPTUKAJIb-
HO PO3TaIIoBaHOI MPY:KUHU BiJIycKaoTh Tijio Macoio 1 Kr. Tijo mpy:x-
HO BiJICKaKye€ BiJ IPY:KUHU I yepes JesIKUl Yac IIOBEPTAETHCSI B TOUKY
MoYaTKy PyXy (Macoio Mpy:KUHU i1 OIOPOM HOBIiTPSA HEXTYEMO), JIe OT0

. . H
JOBJIATH. BusHauTe uac pyxy tina. dKoperkicts npysxuau — 900 —,

M
. . M
IPUCKOPEHHA BiTbHOrO maminaa — 9,8 —-.
c

XLII BceykpaiHcbka onimniaga. AiHinponerposcbk, 2004 p.

1 (11, 2004[). ¥V meBaromocTi Ha Bigcrami 1 M omma Bim omuOI
YTPUMYIOTh [IBi HeBeJUKi KyJIbKH, AKi MaioTh 3apasu ¢, =2 HKx,
q,=-5uKa i macu m, =2 Mr, m, =3 mr. Kyasku ogHOUacHO Bifmyc-
KaiooTh. BusHauTe mouyaTKOBE NMPUCKOPEHHA KyJabokK. Crasma B 3aKoHi

H- M
— 0.10° . —
Kynona k= 9-10 El Yomy 6yayTh HOPiBHIOBATU IIBUIKOCTI Ky
JIbOK, KOJIY IXHi MPUCKOPEeHHA 30iIbIIaThCA B CTO pasiB?

2(11,20041). 3 neAKOI BUCOTH TiJI0 KMAAIOTH MMiJ KYTOM O IO TOPU-
30HTY 3 IIOYATKOBOIO IIBHJKiCTIO v,. Uepes AKMH dac ImicaaA IbOTO
MIBUAKICTH Tijla yTBOproBaTuMe KyT [} i3 ropusonTom?

3 (11, 2004[). Yepe3 ropm30HTAIBHUNA CTPUIKEHD >
IepeKUHYyTO HUTKY, OAWH KiHeIlb AKOI 3aKpiljeHo,
a Ha JpyroMy BHCHUTH Tijso mMacoio m, =2 Kr (Jus.
puc.). SIKy crasy cuiy ciif IpUKJIazaTU O CTPUIKHA,
1100 pyXaTu HOTo TOPU30HTAJbHO 3i CTAJINMM MPUCKO- MeTa

M

perHaAM a =2 —-? Maca ctpmwxna m, =1 kr. Cunamu
c

TepPTsA 3HEeXTyBaTH.

4 (11, 20044). II1ocKuil KOHAEHCATOP CKJIAMAETH- — —
cd 3 IBOX MeTaJeBUX IacTuH miomieno S =200 cm?
KOXKHA, MiK AKMMHU IIepe0yBaloTh ABa OJHAKOBI 3a TOB- 1l e
IIUHOIO IIapu OieJeKTPUKY i map merany (dus. puc.).
Ha xoupmencaTop mojaeTbca 3MinHa Hampyra 220 B giemexrtpuk
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3 eJleKTpoMepe:ki. BusHaure, 4oMy HOpPiBHIOE MaKCUMAaJIbHe 3HAYCHHS
3apsaay Ha IJIACTHHI KOHJeHcaTopa. Uepes AKHUI Uac 1e 3HaUeHHA 3Mi-
HIOEThCS 3a 3HaKOM? [lieleKTprUUHa IPOHUKHICTh IMIAPiB AieJIeKTPUKY
€, =4 1i¢,=6, ToBIIMHA OJHOTO IMIapy d =2 MM .

5 (11, 2004[). o HeBeJIUKOTO TATaplis MPUKPIMJIEHO ABI HUTKU
pisHoi goB:xurU ([, =30 cm, I, =40 cm ). Inmi KiHIi HUTOK 3aKpimnieHi
Ha pisHil BucOTi (IOBIIIa HUTKA — BUIIE, KOPOTIIIa — HUMKYE, PIBHUIA
BucoT h =30 cMm ). Bincraus mixk Toukamu 3axkpinyieHHda HUTOK [ =50 cM.
BusHaute nepios Maaux KOJMBaHb TATAPILS B I0JIi 3 MHOTO TAKiHHS.

XLIII BceykpaiHcbka onimniaga. Paiionu, 2005 p.

1 (11, 2005P). Tino kuuyau mixg Kyrom 60° mo ropusoHTY 3i IIBUI-
KicTio 50 h . ITobyayiiTe TpaekTOpito Tija 3a M’ ATy ¥ IIOCTY CEKYHIU
moro pyxy.cOnopOM TOBiTPA 3HEXTYITE.

2 (11, 2005P). Xjomerp i AiBUMHA WAYTH HA3YyCTPiU OJHE OJHOMY
B3JIOBJK CKJAHUX BiTPUH cyllepMapKeTy Ha BificTaHi 3 MeTpu Bij HUX.

KM
. Bu-

IBuakicTy xyonmna — 5 ——, MBUAKICTE AiBUMHU — 3

rox rox
3HAUTE IMBUAKICTH XJIOMIA BiTHOCHO NiBUMHU ¥ MIBUIKICTH 300pasKeH-
HA XJIONIA, AKe AiBUMHA 0auuTh y BiTPUHI cymepMapKeTy, BiIHOCHO
IiBUMHU. 3 SKOI IIBUAKICTIO CKOPOUYETHCA BilcTaHb MiK IiBUMHOIO
1 300pasKeHHIM XJIOIISA, KOJM BificTaHb MiXK AiBUMHOIO Ta XJOIIEM
CTAHOBUTH 8 MeTpPiB?

3 (11, 2005P). Ha ropusonTanbHiil moBepxHi cTosy Ha Bigcrani
10 cM yTpUMYIOTH IBa HEBEeJUKi OZHOMNMEHHO 3apAlKeHi IITMaTOUYKU
IieJIeKTPUYHOI IJIacTuHU. SIKIMO BiATIyCTUTH MEPIIUN IMIMaTOUYOK, Bil
mpoiige Bigcraub 30 ¢M i 3ynuHUTHCA. IKIMO Hic/d IILOTO BiAIyCTUTH
IPYTHUH IIIMATOYOK, BiH TaKoxK mpoiife Bimcranb 30 ¢cM i 3ymUHUTHCS.
Axwuii mMaTouok AieneKTpuKa Mae 6iabiy macy? BusHaure, y CKiJIbKHT
pasis #toro maca 6isibIra.

4 (11, 2005P). KonuBanbHUHE KOHTYP CKJIAJAETHCA 3 KOHAEHCATOPA
emuictio C=1Mr® i Korymiu ingykrupaictio L=0,4 MI'H. 3a pa-
XYHOK TOT0, IM0 KoTymika mae omip R=0,1 Om, eHepria KoiuBaHb
MIOCTYIIOBO 3MEHITYeThCA. BusHauTe mpubIM3HO, HA CKiJIBKY BiZICOTKiB
3MEHIIIYEThCA €Heprid KOJMBaHb 3a KOKEH Iepios i oMy JOpiBHIOE
repios KOJIMBaHb.

5(11,2005P). ¥V BigKkpuTOMY 3 OJHOTO KiHI[SI TOPUBOHTAJIBHOMY IT1-
Jdinapi Ha Bigcrami L Bij sakpuToro KiHiA mepedyBae MacUBHUI
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nopinesb. [Tuninap nepeBogATh Y BePTUKAJIBHE IIOJOXKEeHH, 1 BijcTaHb
BiJl 3aKPUTOTO KiHIIS IO IOPIIHA cTae piBHoIo [ . Busuaure: 1) y cKinb-
KU pasiB 30iIbIIMBCA THUCK Trasy IIif
IOpPIITHEM; 2) mepioJ MajauX KOJUBaHb
MMOPIITHA BiJHOCHO IIOJIOKEHHS pPiB- < —
HoBaru. BBaskaTu, II[0 TeMIepaTrypa
MOBiTPS yBechb Yac BaJUIIAEThCS
CTaJIolo.

XLIII BceykpaiHcbka onimniaga. AHinponetposcbk, 2005 p.

1 (11, 2005[). Xsomenp i AiBUMHA WAYTH HA3YCTPiU OJHE OJHOMY
B3/IOBJK CKJAHUX BiTPpUH cyliepMapKeTy Ha BificTaHi 2 MeTpu Bij HUX.
IIBuakicTy xJyomisa — 5R—M, OIBUAKICTH TiBUMHU — 4K—M. Bu-

rof roxg
3HAUTE MIBUAKICTD AiBUMHU BiTHOCHO XJIOMIIIA ¥ MIBUAKICTH 300parkeH-
HS IiBUYMHU, AKE XJIOMEeNb 6aUNTh ¥ BITPUHi, BiIHOCHO XJIOMIA. 3 IKOIO
MIBUAKICTIO CKOPOUYETHCA BiflcTaHb MisK XJIOMIEM i 300pasKeHHAM
IiBUMHU B TOII MOMEHT, KOJIM BificTaHb MiK HMMHU (XJIomIeM i 3o6pa-
JKeHHAM JiBUMHN) CTAHOBUTH 5 MeTpPiB?

2 (11, 20054). ITig axuM KyTOM IO TOPUSOHTY MOJKE CTPUOHYTHU KO-
HUK i3 TOUKu A , sKa mepedyBae mocepequHi Tpaniiei, 1mob BudpaTucsa

3 Hei Ha moBepxHIO 3emMui? IlouaTKoBa IMIBUAKICTH KOHHMKA — 7 %,
muprHa TpaHmei — 2 m, rimmbuna — 0,8 m. IIpuckopenHsa BijbHOTO
nagiaaa — 9,8 cﬂz BBarkaTu, 110 mig gyac moysboTy KOHUK PYXa€ThCSA
TIJIBKY IiJ Ji€l0 CUJIU TAKiHHA.

3 (11, 20054). Ha moxuiaiit miaominHi, siKka YTBOPIOE KyT o =45°
i3 ropusouToM, IepedyBac MajJeHbKA M1aiiba, IPUB’sI3aHA JETKOI0 HIT-
Koo 1o Hepyxomoi Touku O . IIlaiiby BiABOIATE TaK, III0 HUTKA HAOyBae
TOPUBOHTAJIBLHOTO TOJIOMKEHHSA, MiCId Y0-
ro BigmyckaioTb. BusHauTe KoedimieHT
TEePTA MiXK I1aii00I0 i MJIOIINHOI0, SKIIO
miaiiba 3yIUHAECTHCSI B HAWHMMKYIN TOUIIL
KoJia, Y3OBXK AKOTO BOHA MOXKe PyXaTu-
ca (Ous. puc.). TepTaM MiXX HUTKOIO
H IJIOIITUHOIO 3HEXTYBATH.

4 (11,20054). Y BiZKpUTOMY 3 OJHOTO KiHIA TOPU30HTAILHOMY I[H-
JiHApi Ha BigcTaHi L Bij 3aKpUTOro KiHIA mepe0yBae MaCHUBHUI IIOP-
mieHb. [{uniaap mepeBoAATH y BEePTUKAJbHE ITOJOMKEHHA BiIKPUTUM
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KiHIleM yropy, i BificTaHb BiJi 3aKPUTOTO KiHIIA 0 IIOPIIHA CTa€ pPiB-
Horo [. Busmaure: 1) y CKiIbKH pasiB mIpu IbOMY 30iJBIINBCA THUCK
rasy mim mopmiaeM; 2) SKOI CTaHe Bif-
CTaHb BiJl 3aKPUTOr0 KiHIA A0 IIOPIII-
HA, AKI0 IIWJIIHAP IIepPeBepHYTH Bif- — —
KPUTO0 YaCTUHOIO BHUS.

BBaskatu, 110 Temmepartypa rasy
3aJINIIAETHCS CTAJIOIO.

7/

5(11, 20054). KosmmBanbHUIT KOHTYP CKJIAAAETHCA 3 KOHAEHCATOPA

eMmHicTIo C=1 MKD® i KorymKu imgyktuBHicTio L=0,4 Mm'H. 3a pa-

XYHOK TOTro, IMo Korymka mae omip R=0,01 Om, eHepris xKoauBaHb

IIOCTYIIOBO 3MEHINYEThCsI. BusHauTe mpuban3He 3HAUYEHHS IIepiony

KOJIMBAHb i 3’sICyiiTe, Ha CKiJILKU BiZICOTKiB 3MEHIITYETHLCS €Hepris Ko-
JIUBaHb 34 KOKeH Mepioa.

XLIV Bceykpaincbka onimniaga. Paionu, 2006 p.

1 (11, 2006P). Busunaure Bary, AKy IIOBUHEH MaTH TATapellb, 11100
mepion #ioro MaJuxX KOJMBaHb HA HUTI JOBXKUHOIO 30 ¢cM B OgHOPiI-
HOMY IIOJIi TAXKIHHA NJOPiBHIOBAB NEPiofy IPYKHUX KOJUBAHB IILOTO 3K

TATAPIA Ha NPYKUHI sKopeTKicTio £ =100 —. Yu 3minuThCA BiAIOBiABL
M

HA 3aIUTAHHA 3a4a4i, AKIO JOCJiIM IPOBECTH HA iHIIiH maaHeTi?

2 (11, 2006P). JIerkoaraer Kugae cuuca 3i msuakictio 30 ﬂ. ot
c

TOT0, 100 KMHYTH HOT0 SKOMOTA JaJIi, BiH po36iraeThbCcs A0 IIIBUIKOCTI

M o .

5 —. fAkoio Moxke OyTH HANOLIBINIA JAJbHICTH IIOJLOTY CIIKCA, AKIIO
c

3HEXTYBATU BILIMBOM IOBiTPs?

3 (11, 2006P). MoueTy Macoio 5 I 3a ZOIOMOIOI IPUKPIiNIeHOI
0 Hel TOPUBOHTAJBHOI HUTKU PyXaloTh Y3LOBXK I'OPUBOHTAJIBHOI IIO-
BepxHi mo Koy pagiycom 20 cm i3 mepiomom 2 ¢. Busuaute cuiy HATATY
HUTKU, IKIT0 KoedimieHnt Tepra — 0,2.

4 (11, 2006P). Minuuit KOHTYp Mae GopMy Kinbla i po3TaioBaHu
NepIneHAUKYJISIPHO A0 JiHill MarHiTHOI iHAYKIIil MarHiTHOTO OJIA Bif-
IaJIeHOTO MaTrHIiTy. 3a PaXyHOK HaOJMKeHHSI MarHiTy 1o KOHTypa Mar-

. . . . . . mTa
HiTHa IHAYKIig 36iJbIyeThCesa 3i mBuAKicTI0O 1 ———. Busuaure cuay
c

CTpyMy B KOHTypi. IluTomumit omip migi — 1,7-10°0Om- M, rycTuna mi-

. KI .
i — 8,9-10° —5» Maca JIpoTy, 3 IKOrO BUT'OTOBJIEHE Kijblle,— 5 r.
M
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5(11, 2006P). Ik BimomoO, mIaHETH PYXaIOThCA
HaBK0J10 COHIA B3IOBK EJIIITUYHUX TPAEKTOPil,
TO HAOJIMKAIYNCH MO0 HHOTO, TO BiAAATISIOUNCH
(Ous. puc.). IlepeHeciTh pUCYHOK [0 30IIIKATA ¥ YKa-
JKiTh TOUKY TPAEKTOPII, Y AKUX IIBUAKICTD IJIaHe-
T MaKcUMaJIbHa I MinimanbsHa. [TosgcHiTs? yoMy.

XLIV Bceykpaincoka onimniaga. AHinponetpoecbk, 2006 p.

1(11,20064). BupaBHUii Kyxap IiepeBepTae MJIMHILI Ha CKOBOPiaIl,
migrupaooum ix yropy. SIKy HaliMeHIy KyTOBY IIBUIKICTIO IIOBUHEH
MAaTH TaKU MJIMHEIb, 11100 IepeBepHyTHCH, AKIIO BiH IIigdiTae Ha Bu-
coty 40 cMm Haja MoBepXHE CKOBOPiAKu. OMOpoM MOBITPA MOKHA 3He-
XTYBaTH.

2(11,20064). [To sxoi MiHiMaJIbHOI IMTBUIKOCTI MOBUHEH PO3irHATH-
cA IJKUT, 1100 3aixaTu mig vyac oskeJeuIli Ha TipKY HOBMKUHOIO 26 M
i Bucoroio 10 m? KoedirieHT TepTa MisK ryMoIo KoJic i ToBepxHeIo Tip-
ku — 0,2.

N

3(11,2006A). Tsarapeib macoro 1 Kr Ha HUTIL JOBKUHOIO
40 cM BigXMIAIOTH HA HEBEJUKUI KYT BiJ IMOJ0MKEHHS PiB-
HOBAaru u BigmyckamoTh. TArapemns micasa Ipoxoa:KeHHs pPiB-

) H
HOBAru CTUCKAa€E MPY:KUHY KopcTKicTio 100 — . BusuauTe
1mepios KOJMBAaHb TAKOTO MAaSATHUKA. M

4 (11, 2006[). [IBi ommHaxkoBi MeTasieBi KYyJbKH MAalOTh 3apAgu
1i5 aKxa. VY ckinbku pasiB 3MeHITUTHCA CUJIA IXHBOI B3a€EMOil, AKIIO
KYJBbKY 3’€IHATH, & IOTIM PO3BECTU Ha BifcTaup, yABiui 6iymbiry 3a mo-
mnepenHio?

5(11, 2006[). KBagpaTHuii KOHTYp 3i cToporoio 20 cM BUTOTOBJIE-
Huil i3 MigHOTO ApOTY miomeio mepepisy 2 MM°. Ileit KOHTYp BHOCATH

. . . . cM
B ogHOpigHe maruiTHe mosie ( B=1 mTa ) 3i mBuakictio 10 — Tak, Ak
c

IOKAa3aHO Ha PHUCYHKY. BusHaure omip apory,

3 AKOT0 BUTOTOBJIEHUH KOHTYP. Ilo6yayBaTu 3a-

JIXKHICTh CUJIN CTPYMY B KOHTYPIi Bix uacy. ILio- ® i o
IIMHA KOHTYPAa 1 MIBUAKICTH HOTO PyXy IepIIeH-

OUKYJIAPHLI Oo JiHiA Mar"iTHOI iHAYKIII, KyT

MiX BEKTOpPOM IIBUAKOCTI I T'PaHUIIEIO IOJS o
o =30°. ITuromuii omip mimi — 1,7-10%0m- ™.
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XLV BceykpaiHcbka onimniaga. Paiionu, 2007 p.

1 (11, 2007P). HeBemuKuii TArapenb Ha HUTIL B MOJi 3eMHOTO TH-
JKiHHA 3milicHIOE 8 MaiMX KOJUBAHb 3a 5 CeKyHA. BusHauTe JOBXKUHY
HUTKU MasgTHUKA. IK 3MiHUTLCA KiJIBKiCTh KOJIMBAHD, AKINO KOJHUBAH-
HA OyAyTh BinbyBaTucsa B JIidTi, 10 PyXaeThCs 3i CHPAMOBAHUM yTOPY
IIPUCKOPEHHAM ?

2 (11, 2007P). MaruiTHe moJsie 3eMJi Mae MarHiTHy iHIYKIIiio
B=85mkTa. Busnaure MmakcuMaabHy CUJIY, SKa OyIe OiATH HaA IPO-
BiHUK, M0 AKoro nmpukgaau Hanpyry 0,01 B. 3a akoi ymoBu cuia 3 60-
Ky MartHiTHOro moJyig Ha0yBae MaKCcUMaJIbHOTO 3HaueHHA? I1no1a nepe-
pisy mpoBizauka — 0,1 MM?, mutomuii omip mizi — 1,7-10%0m- M.

3 (11, 2007P). [IBi oguakoBi maitou mMacamu 1 KI KOKHa JieXKaTh
Ha TVIaIeHbKilf TOpU30HTANbHI IIOMINHI, 3’€IHaHI JIETKOIO IPYKUHOIO

. H . . .
skopeTkicTio 200 — . Tpera Taka 1aiiba HajgiTae Ha MepIy 3i MIBUI-
M

) cM . .
kKictio 10 — , AKa copsaMoBaHa B30BK oci cumerpii npy:xkunu. I[licasa
c

MIPYKHOTO 3iTKHEeHHA IepIia I1aida IoOYnHAE PYXaTUCh  IIbOMY K Ha-
npAMKYy. BusHauTre MIBUAKICTH TPeThOI 11aiibu Bigpasy micasa 3iTKHeH-
Hf, a TAKOJK IIIBUAKOCTI IIepIroi i aApyroi maiou uyepes 1 ¢ pyxy.

4 (11, 2007P). Ha 3’egHanHs JBOX KOHAEHCATOPIB i TPHOX pes3ucTo-
piB momano mocriiiny Hanpyry 120 B. Busuaure cuau cTpymy uepes

pe3ucTopu ¥ 3apAIM KOHJEHCATOPiB, AKIIO C 3
C= 200 Mmx®, R, =1 xkOMm, R, =2 kOMm, R, =3 kOm.

3 AKuM mepiomom OyaAyTh 3MiHIOBATUCS CHUJIU 2
CTPYMY Uepes3 Pe3UCTOPH ¥ 3apsaay Ha KOHIeHCa- 1
TOpax, AKIIO Ha 3’€JHAHHSA IIOJATH 3MiHHY Ha- C

npyry uactoror 50 I'?

5 (11, 2007P). HoTupu OJHAKOBI 3apA:KeHi KYyJbKM PO3TAIIOBaHi
Yy BepIIIMHAX rOPU30HTAJIBLHOTO KBaapaTa 3i croponoio a . II’ara Taka
caMa KyJbKa YyTPUMYEThCA B IMOBiTPi cujiaMu eJIeKTPOCTATUYHOIO Bij-
IITOBXYBAaHHSA Ha OJHAKOBil BiJicTaHI BiJl mepIIuX YOTUPHOX. SAMUIIIITH
YMOBY piBHOBAru m’sToi KyJbKu. BusHauTe, AK0I0 HANOIIBIIIOI MOXKe
OyTHu Maca I’ ATol KYyJIbKHU. ¥ Ci KyJIbKU MalOTh OAHAKOBI 3apaau ¢.

XLV Bceykpaincbka onimniaga. Hinponetposcbk, 2007 p.

1(11,20071). ITepiox KommBaHb TATAPIA Ha IPYKUHI mopiBHIOE 1 C.
3HaNgiTh MaKCUMAJIbHY IITBUAKICTh PYXY TATAPIAd, AKIIO HOTO MaKCH-
MaJbHe BiIXUJIEeHHS BiJl MOJMOKEeHHSI piBHOBATH — 5 CM.
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2(11,2007[). Kinbite ckaagaeThes 3 ABOX I10-
JoBuH onopamu R, =20m i R,=3 Om. [lo nBOX
giaMeTpaJbHO NPOTHUJIEKHUX YaCTHUH KiJbILSA
MIPUKJIALAI0Th HATPYTY (0us. puc.). BusHaure KyT o
o, 32 SKOTO MarHiTHA iHAYKIiA B IIeHTPi KiJIbIlsa
Oyme Halb6iabII00. SHAHAITE 3aJ€KHICTD 3arajb-

Horo omopy R Kinbia Bim o i mepeBipre ii mis 9

a=01i oczl.
2

3 (11, 20074). Kyapky macoio 100 r kuayau oig kyrom 60° mo ro-

pusoHTY 3i mBuAKicTio 20 —. ¥V BepxHi#l TouIi TpaekTOpii KyJbKa
c
IPY’XHO 3iTKHYJacA 3 BepPTHUKAJbHOIO CTiHKOIO. BuszHauTe cepenHio

CUJy, 3 AKOI0 KyJbKa TUCHYJIA HA CTIHKY IIiJl Uac 3iTKHEHHd, AKI0 Yac
3iTKHEHHA JopiBHIOBAB 1 Mc.

4 (11, 2007[). PagioamaTopy 3HamobuBCA KOHAEHCATOP €MHICTIO
C= 6 MKk® . ¥ HbOTO € 6araTo aToMiHieBOi PogbIU i1 OJHAKOBUX KOH-
neHcaTopiB emuicTIO C), = 5 MKD KoskeH. JlomoMoxiTh pagioamaropy.
ITigramiTe:

1) axy oIy (POJBIY CIif Y3ATH, 100 3POOUTH MOBiTPAHUI KOHIEH-
caTop mOTPi6HOI EMHOCTI, AKIIO BicTaHb MisK IacTuHamMu Oy/ie Bu-

TpUMyBaTHCA 6a13bK0 1 MM (esleKTpHuHA cTasa — 8,85-1072 —);
M

2) aky HaliMeHNIy KinbKicTh KoHAeHcaTopiB emHicTIO C,= 5 MKD
cJim y3ATH! i K ixX 3’emuaTu, 1100 orpumatu C= 6 MK®D .

5(1 1, 200?&). Ha C‘TOJIi CTOATH IBi OI[HaK9Bi rep- //-\
MEeTUYHI MUIIHAPUYHI TOCYANHY, HATIOBHEHI 0 T10-
JIOBUHHU BOJOIO0 ¥ 3’¢qHaHI TOHKOIO HAIIOBHEHOIO
BozoI0 Tpy6KoOIio (Jus. puc.). Ilicia Toro, AK OgHY
MOCYAUWHY TepecTaBUJIM Ha CTijellb, PiBeHb BOAU
B Hil 30inbInBesa HA 1 cm. BusHauTe TUCK OBiTPS, h
axuit 60yB y mocyauHax. h=40cm.

XLVI BceykpaiHcbka onimniaga. 2008 p.

1 (11, 2008). Il1anera Mapc obGepTaeThcs HaB-
Koyio COHIIA B TOMY K HaANPAMKY, M0 ¥ 3emJid, v
i pobuTh moBHUH 00epT 3a 1,9 3emHOr0 POKy. Uepes S
AKUHA TPOMi’KOK Yacy BiZil0yBaeTbCA IPOTUCTOAHHA,

T06TO 3emusa mpoxoauTh Misk Conrem i Mapcom?
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2(11,2008). Yomy mopiBHIioe MakcuMmanabHo MoskauBuit KK]I Temo-
BOI MalIMHU, KOTPa SIK HAUPiBHUK BUKOPUCTOBYE BOAY, III0 KUIIUTH,
a AK XOJOAUJIbHUK — JIif, II[0 TaHe.

3 (11, 2008). Coutie mepebyBae mig kyrom 60° mo ropusoHTy. ¥ Ha-

. . M
IPAMKY COHI.UI 31 IIBUAKICTIO 20 — CIIOPTCMEH KHUaa€ Aapo. Busuaure
C

cepeHIO IMBUAKICTH TiHi Axpa 3a uac foro pyxy. SIKoio Oyge mMakcu-
MaJIbHA IIBUAKICTE TiHi?

4 (11, 2008). E1eKTpOMOHTEPU B CiIbCHKili MicIieBOCTi BHKOpPUC-
TOBYIOTh [AJIA HiJHATTA Ha CTOBIIM CTAPOBUHHE IPUCTOCYBAHHSA, AKe
HaBWBAETHCA «Kirti». KOHCTPYKIIiA BUTOTOBJIEHUX i3 MeTaly MOHTAMK-
HUX «KirTiB» mepembauae MOKJIMBICTH 3MiHM BificTaHi MiK mIaHKaMu
AB i CD 3ajyie;XHO BiJi TOBIIUHY CTOBHIA (HA PUCYHKY BiICTaHb MiXK
BHYTPIIIHIMU YacTUHAMU ILIAaHOK AOpiBHIOE [, =50 cM, BificTaHb Mix
orBopamMu — 5 cM). IIosACHITE, AK KOPUCTYIOTHCA «KirTaMu» . SHAUIITD
BimcTanb Mik munankavMu AB i CD, ary cJig BCTaHOBUTH JIJISA IIiHAT-
TS Ha cTOBII TOBIUHOI d =50 cM . 3a sxoro KoedilieHTa TepTs Iie Ha-
neBHO MokJauBe? BBaskaTu, 10 Hif yac migiioMy JOIMHA TPUMAE CBii
IeHTp Baru Ha BigcrtaHi A =40 cM Bijg moBepXHi cTOBIIA.

c_ Kpimienns

L L

( AT XY XX XXX 1.30°

5(11, 2008). MeTaseBuii CTpUKEHb JOBKUHOIO [=1 M migBimenwmit
3a OOWH KiHellb i mepe0yBae B rOPM30OHTAJIBHOMY MATHITHOMY IIOJi
igpykiiero B=5Ta. ¥V miomuui, nepneHAUKyJISPHIA H0 JiHil Mar-
HiTHOI iHAYKIIii, CTPUIKEHb BiBOAATH Y T'OPU3OHTAJIbHE ITOJOKEHHS
¥ BignmyckamoTh. OmiHiTh MaKcHMaJbHY Pi3HHUITIO MOTEHITiaiB HA KiH-
IAX CTPUKHA ITiJ yac oro pyxy.

XLVII Beceykpaincbka onimniaga. Paitionu, 2009 p.

1 (11, 2009P). Hax zapsam:keHOI0 KyJbKOIO Ha BucoTi 9 cm Bifm ii
IleHTPa 3aBUCJa MaJIeHbKa IIOPOMINHKAa. SHAUIITh BiJHOIIIEHHS 3apaay
HOPOIINHKMY 70 ii Macu (muroMmuii 3apan). Bapazn kyiekn — 3-107°Ki,

. H-m* .
crana B 3akoHi KynoHa k= 9-109F. IIpuckopenHa BisbHOTO TAa-
JI

migaa g=10 12
c
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2(11,2009P). VY canoHi macaXxmupchbKOro JliTaka, SKUl JIJeTUTh Ha BU-
cori 10 000 M, nigrpumyerbesa Temueparypa 20 °C i Tuck 600 mm pr.
cT. 3a MOBiIOMJIEHHSAM CTIOapjecu, 3a OOpPTOM JiTaka TeMIilepaTrypa
—-50°C i Tuck 200 mMm pr. cT. BusHauTe, y CKiJIbKM pasiB KOHIEHTpA-
1[is MOJIEKYJI IIOBITPS B caJIoHi JiTaka OinbIma, HidK 30BHi.

3 (11, 2009P). CriopTcMeH Kugae ciuc mig KyTom 45° 10 ropms3oH-
Ty. ¥ MOMEHT KUIKA CIMC CIPAMOBAHUN Y3MIOBYK BEeKTOpPAa IIOUYATKOBOI
IIBUAKOCTL U, . IKy KyTOBY IIBUAKICTH () CIIOPTCMEH IIOBUHEH HALATH
cnucy, mob TOH y KiHIIeBUIT MOMEHT IIOJILOTY TaKOK OYB CIPAMOBA-
HHUH y3I0BXK BEeKTOpa IIBUAKOCTI I 3aBAAKU IITHOMY JIETKO YBiHIIIOB
y 3emuti0? BoimBoM mMOBiTpPA Ha pyX circa 3HeXTyBaTHU. IIprcKopeHHs
BLJIBHOTO MTaAiHHA — g.

4 (11, 2009P). IuayKIisT MATHITHOTO OJIA, AKe PIBHOMipHO IIPOHU-
3ye 300paskeHUil Ha PUCYHKY IPAMOKYTHHUN KOHTYpP, 30iJbIIyeThCA

MT ><><.><><><><><

. . s
3i mBuakicrio 0,2 . Y akomy Hampam- X X

X

. C . x| X x x xfx x x x x
Ky CJ17 pyXaTu MeTaJleBuUUu CTPUKEHb, « X x X‘E‘ZIMTJI
HR?I/I 3aMI/%I~cae OBl IIapaJjejibHl HpOBl/I[HGIr «Tx x x xBx x x x x
peuru, 1mio0 CTpyM uepes ralbBaHOMETD % % % x 3T x x x x

He HmoB? SIKy IIBUAKICTE PYXY B3IOBIK >
PelioK IIOBUHEH MATU CTPUIKEHB Y MOMEHT
yacy, KoJiu MarHiTHa ingykiia gopisaioe 1 mTa (dus. puc.)? Jlinii mar-
HiTHOI iIHAYKIi] TepIeHAuKYJIAPHI 10 IJIOIMINHN KOHTYpA.

5(11,2009P). [IBi omHAKOBi KYJIbKY BUKOPUCTAJY JJIsT BUTOTOBJICH-
HsA OBOX MASATHHUKIB: MAaTeMaTUYHOTO W HPYKUHHOTO. Y MIEepPIIOMY
IO KYJbKU MPUKPIiOWIM HUTKY HoB:KUHOIO [=80 cM, a B Apyromy —
JIETKY OPYKUHY HoBKHHOI L=40cvm. MadaTHUKMN pO3TAIlyBaJIXd Ta-
KHM YHHOM, 100 KYJbKK HJOTUKAJNCS OJHA OAHOI 3a YyMOBU Heaedop-
MOBaHOI TIIPYKUHU W BEePTHUKAJIBbHOTO
MMOJIOKEeHHA HUTKY MaTeMaTUYHOTO MasAT-
Huka. Ilicaa mporo mareMaTUUYHUNA MasT-
HUK BigBesu BOiK Tak, IO KyJAbKa IIigHS-
Jacsd Ha Bucoty h=2,5cm, i BignmycTuan.
Kynbpka MaTeMaTUUYHOTO MAATHUKA MIPYK-
HO BiTKHYyJAcCSa 3 KYJbKOIO HPYKUHHOTO
MasSTHUKA, SKa Bim yaapy mouasa pyxa-
THUCS, CTUCKYIOUHN MPYKUHY OO0 TOBKUHU
30 cM, ITicJIss 4oro po3IoYaBcsa 3BOPOTHUIT
pyx. Hextyrouu cusmamu tepTd, 3HAUAITH
mepioa KOJMBAHb TaKOl JBOMASITHUKOBOIL

[II7457;
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cucteMu. PyxX KyJbOK Bech 4ac BijOyBaeThCS B OJNHiNl BepTUKAJIbHil

nsomuHi. [Ipuckopennsa BinbHOrO maginua g =9,8 —-.
¢

XLVII BceykpaiHcbka onimniaga. AHinponetposcbk, 2009 p.

1 (11, 2009[). Ha 6opty MKC (MixxHapogHoi KocMiuHOI cTaHILii)
aCTPOHABT PO3BOAUTH Ha BifcTamb 1 M ABI MajieHbKi Pi3HOWMEHHO 3a-
pAmKeHI KyJabKU U Bigmyckae. Homy 1 B AKUX HaOpsAMKax IOYHYTH
pyxartuca kyabKku? HYu Oyne aMiHIOBaTHCA IXHE IPUCKOPEHHA B IPOILECi
pyxy? SIKy BimcTaHb IPOJIETUTH IePIia KyJIbKa 0 MOMEHTY 3iTKHeHH

3 gpyro? Maca nepioi Kyasku — 3 1, gpyroi — 1r.

2 (11, 2009[). BasicTuunuii MASTHUK CKJIAAAETHCA 3 JIETKOI HEPO3-
TSAMKHOI HUTKHM JOBXKHMHOK [=2 M i IIJIaCTHUJIIHOBOrO TATAPIlA Macoio
m, =0,5 Kr. ¥ crneniaJibHOMY IPUMIiIleHHI MaATHUK KPiUTHCA 710 Bep-
IIMUHA 00MEeXKyBaJbHOI KOHIUHOI MOBEPXHi, AK IMOKA3aHO HA PUCYHKY.
MasaTHUK BiZBOAATH y IOPUBOHTAJIbHE IIOJIOMKEHHS I BilIIyCKaAIOTh.
IlepneHANKYIAPHO 40 MJIOINHN KOJUBAHD POOJIATH IIOCTPiJ MJIACTHIII-
HOBOIO KYJIbKOIO, AKa B MOMEHT IIPOXOMKEeHHA MaATHUKOM HAMHMMKIOT
TOYKM BJIYYA€E B HHOTO i 3acTpsie. BusHaure, AK00 IOBUHHA OyTU Maca
KYJBKU mM,, 06 MaATHUK
micasa IbOro HigHABCA Ha
HaWOiIBIITy BHCOTY. 3a AKOI
MacH KyJbKU BHCOTA, HA AKY
OigHiMaTuMeTbCcd MAaSTHUK,
oyne marimenrmoro? IlIBun- ;
KicThb, 3 SAKOI0 BHJIIiTAIOTH /

M
KyJabpKku,— 50— . Omopom
c

MOBiTps 3HexTyBaTu, o =60°. Y e

3 (11, 20094). Ha rua-
IeHbKill rOpu30HTANbHi TOBEPXHI CTONY JIEKUTH TOHEHbKUN 30JI0TUH
JAHI[IOXKOK Macor 5 r i mosxxkumuOo0 30 cm. JIAHIIOMKOK HigmiBarTh
3a JaHKY, IKa JiJIUTH HOTO B CIIiBBigHOIIEeHH] 1:2, i MTOYMHAIOTH TOBLIbL-
Ho miguimaTu. [To6yayiiTe rpadik 3ayeXKHOCTI cuan, AKY IPUKJIALAIOTH
o JTaHKM JIAHITIOXKKA, BiJi BUCOTH ITi€l JaHKMW HAJ PiBHEM CTOJIY.

4 (11, 20094). Jlixii iHgyKIii OMHOPiIAHOTO MATHITHOTO MOJIS Tep-
MeHANKYJIAPHI 10 300paskeHoro Ha PUCYHKY IMPAMOKYTHOTO KOHTYPA,
10 CKJIAJAETHhCS 3 TaJbBaHOMETPa, ABOX ITapajieIbHUX MPOBIAHUX
peiiok i MeTayieBOTO CTPUIKHSA, AKUN PyXaloTh y3/I0B:K PeHoK 3a rap-
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moHiuHMM 3akoHoM Xx =0,1sin(20¢) (CI).

! X X X X ><.>< X X X X
YKaXiTh HAIPAMOK CTPYMY 4YePe3d Talb- % x x xlhx x x X x
BAHOMETD 3aJIeXKHO BiJi HANIPAMKY DPYXY < % xlx B‘=1MTJI
cTp:KkHs. BusHauTe MakCHUMaNbHY CUNY Ty » x x‘x < % x X
CTPYMy uepe3 rajJbBaHOMETp, SAKINO Horo . . — — K~ — — =

OIlip pasoM 3 OIOpPOM 3’€IHYBAJILHUX IIPO- >
BiIHUKIB i YacTUHU CTPUKHA MixK peiikamu gopiBuioe 0,2 Om. Bin-
cTaHb MixK peiikamu — 30 ¢cM, OIIOPOM PEeiOK MOKHA 3HEXTYBaTHU.

5(11, 2009A4). Ilicis yBiMKHEHHS OolaJIeHHS TeMIepaTypa MOBiTpsa
B KimHAaTi 36inbinuaacs Big 17 go 27 °C . Ha cKiIbKM 3MEHIIINIACS IIPU
I[bOMY Maca IOBiTpsA B KimuarTi (kimHaTa He repmeruuna)? Armocdep-
uuii Tuck 100 klla He smiHOBaBca. 06’em Kimuatn — 50 M°, MmosspHA

. T
Maca moBiTpa — 29 .
MOJIb

XLVIII BceykpaiHcbka onimniaga. Paionu, 2010 p.

1 (11, 2010P). Tisno KuHyaU Wix KyToM 45° KO TOPUBOHTY 3i MIBU[-

. M . cu A
Kictio 40 — . Busunaure AaJIBHICTB IIOJIBOTY . Ha axkiii BucoTi KimeTnuHa
C

eHepriga tija 6yaa: 1) yasiui 6iabII1050 3a MOTEHITiaJAbHY; 2) YABiUi MeH-
111010 34 TMOTEeHIliaabHy ?

M .
Beaskaru, mo g =10 —-. Onopom moBiTpA 3HEXTYBaTH.
c

2 (11, 2010P). IIlicTh OmHAKOBUX MOAYJIB KOCMiuHOI cTaHILii
3’eIHAH] Mi’K c000I0 TpocaMu, AK IMOKa3aHO Ha PUCYHKY, i yTBOPIOIOTH
MPaBUILHUI IMIeCTUKYTHUK. I[lecTUKYTHUK 06epTaeThCsA HABKOJO OCi,
1110 TPOXOAUTH Yepes MoTo IeHTP TaK, Iuo JIOI[eHTPOBE

IPUCKOPEHHS MOJYJiB AOpiBHIOE 9, 8 (n1sa cTBO-
c?

PeHHs Ha CTaHIlil yMOB IITYYHOTO TAKiHHA). Bu-
3HaAUTe CUJIy HaTATy TpociB. Maca ogHOTO MOy —
25 T, Macorw TPOCiB 3HEXTYBATHU.

3 (11, 2010P). Ha mepyxoMiii TOpU30HTAJNbHil ILIaTGOPMi CTOITH
3aIl0BHEHA BOJOIO 10 IMIMOMHU A BigKpuTa mocyamHa y ¢opMi mapasie-
Jeninena (qOBXKWHA — X, IIUPUHA — Y, BUcCOTA — 2). SHAUAITH HaAll-
Oispllle 3HAYEHHS TiJPOCTATHMYHOI'O TUCKY BOAU B IIOCYAMWHi. ¥YABITH,
o miaatdopMa 3 HOCYAUHOIO MeAKUIl Yac PYyXaeThCs TOPU3OHTAIBHO
Y3/I0B:K CTOPOHHU X i3 IPUCKOPEHHAM a . IKuM Terep Moke OyTHU Haii-
OiIBIINH MiAPOCTATUUHNI TUCK BOAY B IIOCYIMH?
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4 (11, 2010P). Berukuii naker aiad cmiTts o6’emom 300 a1 i macoro
100 r mIKoJsApi HANOBHIOIOTH 3HU3Y rapAdYuM HOBiTpAM. Koo mae
OyTH TeMIIepaTypa rapsauoro moBiTps, o6 naxer 3jeTis yropy? Tewmie-
paTypa 30BHimIHEBOr0 moBitTpa — 27 °C, Tuck — 10° Ila, MoxsapHa mMaca

r
moBiTpa — 29 ——.
MOJIb
5 (11, 2010P). Ha miockuii KoHAeHcaTop momano mampyry 200 B.

3HaAUOITEL 3apsAI Ta €eHeprilo KOHAeHcaTopa, a TAKOXK THUCK i3 O0OKY pisHO-
MMEeHHO 3apsaiKeHuX IIJIACTHUH Ha IPOIIAPOK AieJIeKTPpUKa MilK HUMMH.

ILroma kosxuol mractuer — 10 cm?, Bincrams MiK miacTmHAME —
0,1 MM, mgieJeKTpUYHA MPOHUKHICTH AiedekTpuka €=4. Exexrpuuna
s D
crana g,=8,85-10"" —.
M

XLVIII BceykpaiHcbka onimniaga. AHinponetposcbk, 2010 p.

1(11,20104). Maca Micama y 81 pas meHIa 3a macy 3emJii, a pafi-
yc BimmoBimmo MeHIui y 3,6 pasa. 3HAWIITH, MPUCKOPEHHA BiJIbHOTO
naginaag #Ha Micami. YaBits, o Ha Micarri Tiso BigmycTuiu 3 BUCOTH
2,5 m. Ky BimcTaHDb BOHO ITPOJIETUTDH 34 OCTAHHIO CeKYHAY pyxy? Baa-

$KaTH, 110 TPUCKOPEHHA BiILHOTO MaAiHHA Ha Semai g =9,8 —-.
c

2 (11, 2010A). IIlicThs OAHAKOBUX MOAYJiB KOCMiuHOI CcTaHIil

3’emHaHi MisK co00I0 TpOCaMU, IK IMTOKA3aHO Ha PUCYHKY, 1 YTBOPIOIOTH
MPAaBUJILHUN IMIeCTUKYTHUK. [[IeCTUKYTHUK 00epTaeThCcsa HABKOJO OCi,
10 TTPOXOAUTH Uepes3 Horo mMeHTp, Tak, 10 JOIEeHTPOBE MPUCKOPEHHA
MOAYJiB fopiBHIOE 9,8 clz (nJyig CTBOPEHHA Ha CTAHI]I YMOB IITYYHOT'O
TaKiHHA). BusHauTe cunu HaTATy TpociB. Tpocu Bu-
TOTOBJIEHI 3 OTHAKOBOTO MaTepiany i, Kosu cTaHIid
He 00epPTaEThCA, YTBOPIOIOTH IMTECTUKYTHUK TaKoi ca-
moi ¢opmu. Maca ogHoro moxayasa — 25 T, mMacoro
TPOCiB 3HEXTYBATH.

3 (11, 2010[). ITnacTukoBuit crakad o6’emom 200 MJ MOBiIBLHO
OigHiMAaTh 3-iJ BOAM AOTOPU SJHOM. BusHauTe, IK 3MiHIOETHCS IIPU
IIbOMY IPUKJaJeHa J0 cTakaHa cuia. [[HO cTakaHa Bech Yac rOPU30H-
TaJIbHe, ITOBiTPs Becepenuui BigcyTHe. Ilicasa Toro, AK cTaKaH IIOBHICTIO
ONMHUTHCA B IOBITPi i Boja 3 HBOTO BUJIJIETHLCS, CTAKAH IMOUMHAIOTH
MMOBiJILHO ONyCKAaTH y BOAYy. BusHauTe, HA AKil rinbuHi 06’eM moBiTpA
B CTaKaHi 3MEHIITUTLCS Ha UYBEPTh. IKY CUJIY IPHU I[bOMY CJiJ TOKJIa1a-
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TH, 100 yrpuMyBaTu crakan? Maca crakana — 20 r, rycTHUHA MJIACTH-
KY, 3 SKOT'0 BUTOTOBJIEHUN CTaKaH, JOPiBHIOE I'YyCTUHI BOIH.

4 (11, 20104). Bigomo, 1110 MargiTHe moJie 3eMJIi 3aXHUIAE€ BiJ KocC-
MiuHUX nTpoMeHiB. IlepneHAUKYJIAPHO mO JIiHIN MarxHiTHOI iHAYKITil
MAaTHITHOTO TOJIsT 3eMJi BJiTae 4acTUHKA COHSYHOTO BiTPY (IIPOTOH)

3i mBuakicTio 500 —. BusHauTe pasiyc KpUBUHU TPAEKTOPil YaCTUH-
c

Ku. Maruitaa iggykmia B=107°Tx. Maca nporora — 1,67-10 % kr,
eleMeHTapHUi 3apan — 1,6-107"° Ka. fIx Hazaiai MOKyTh pyxaTuca
IIPOTOHM, BPAXOBYIOUN HEOSHOPiAHICTh MArHiTHOTO MOJIA 3eMJIi?

5(11,20100). o msxepena sxusiaenaa 3 EPC ¢ =12 B i sayTpimaim
omopoM r =2 Owm migxaounan pesuctop 3 omopom R=10 Owm, a mapa-
JeJTbHO HoMy 3’€THAHHA AYsKe BeJIMKOoi (MOKHA BBasKaTu — HECKiH-
YeHHOI) KiJIbKOCTi KOHJIeHCATOPiB (OUB. €JIEKTPUUYHY cXeMy). 3aiIiTh
cTpyM uepes pesucTop i 3apaxn uma 100-my xougercaropi. Korgencaropu
3 MapHUMHU HOMepaMu (Ha cxeMi 300pa’keHi Ha BEPTUKAJIbHUX TiJIdH-
Kax KoJia) MmaioTb eMHOCTi Mo C =100 MK® KOKeH, a 3 HeIIapHUMU HO-
MepamMu (Ha TOPU3OHTAJIbHUX NIJMAHKAX) MAlOTh yABiui OiabImi eMHOCTI
mo 2C =200 MrD.

Tl T T T T

XLIX Bceykpaincbka onimniaga. 2011 p.

1(11,2011). Icuye nerenga, o I'. ['axineii 3 orIAaL0BOro MaigaHuM-
ka IlisaHChbKOI Berki cKumaB Tijla pidHOI Macu. 3a KU yac KaM’ dHa Ky-
aa nagajaa Ha 3eMuo? Ak6wu I'. Taxiseit ogHOUYaCHO BiAIyCTHUB KaM’ AHY
1 KOPKOBY KYJIi OTHAKOBUX PO3MipiB, AKa 6 i3 Hux paniine Bmaaa? Yo-
my? BBaskaiiTe, 1110 BCOTA, 3 SKOI Iagajau KyJi, cTaHOBUTH 50 M.

2 (11, 2011). AcTtpoHaBT mobaumB, II0 BiAmaaseThbCA Bim HaBKOJIO-
3eMHOI KocMmiumoi craumii (3i mBuakictio 20 — ). Kyau i 3 akoro
c

IIBUAKICTIO BiTHOCHO cebe acTPOHABT IIOBUHEH BiAINITOBXHYTHU Bifmpa-
[bOBAHUIM 6AJIOH 3-TIi KUCHIO, 1100 T0YATH 3 TAKOIO CAMOI0 IIIBULKICTIO
Habam:katuca no craumii. Maca actponaBra B ckadauapi — 100 xr,
maca 6amona — 20 Kr. IKy MexaHiuHy po6OTY aCTPOHABT IIPU IILOMY
BUKOHae?
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3 (11, 2011). IloBiTpsa B 3anmasHiil 3 000X KiHIIiB BepPTUKAJIb-
Hill CKJIAHIN TPYOIi AiaTh Ha TpU PiBHI 006’€MU ABa CTOBIUUKU
PTyTi, SK IMOKa3aHO Ha PUCYHKY. SHAWAITh, HA CKiJIbKH KiJb-
KiCcTh MOJIEKYJI ¥ HUMKHBOMY 00’€MY IOBIiTPs HMEePEeBUIIYE KiJIb- l
KicTh MOJIEKYJI Y BEpXHbOMY. BBaskaTu, 1110 TemMiepaTrypa IoBi-

. r
tpa — 7°C, rycruna pryri — 14 ——, crasa Boabpnmana — l
cM
o3 Jox . . M
1,4-10 23T , IPUCKOPEHHs BiabHOro maiimea — 9,8 —, I
c
IJIoIa mepepisy Tpyoxu — 25 mm?, I=20 cM.
l

4 (11, 2011). B oxHopinHe elleKTpPUYHE IIOJIe HAIPYsKeHic-

-, B
tio E= 100 — momimanoTs ToukoBuii 3apan ¢=10"Kx (Touka A).
M

3HalmiTh, HA AKil BifcTaHi Bil TOUKOBOTrO 3apaay HAIPYKEHICTD eJIeK-
TPUYHOTO MOJIA IOpiBHIOBaTUMe HYJIIO (Touka B). BusHaute Temep Ha-
IPYKEHICTh eJIEKTPUYHOTO MOJIA Ha TaKi#l camiil BigcraHi Bix 3apany,
ajie B HaIpAMKAax, AKi yTBopiooTh Kyt 60°, 120° i 180° 3 Hampam-
kKoM AB. Cupo06yiiTe 300pa3uTu KapTUHY CUJIOBHX JIiHIN eJIEKTPUIHOTO
H-m

2
JIL

moisa. Crana B 3axoni Kymona k= 9-10°

5(11, 2011). [To e1eKTPUUHOTO KOJIa BXOAATH TPU OJHAKOBIi mKepe-
Ja cTpyMy ¥ Tpu pe3uctopu. BusHauTe, y CKiIbKM pas3iB MOTYKHICTB,
10 BUAIISAETHCS Ha pesuctopi omopom 3R, 6iib- .IT.I.
mia 3a TMOTYKHICTh, IO BUIIIAETHCA HA ABOX iH- ¢E=r &=r &
IITUX PE3UCTOPaAX pa3oM. SHAUAITH IIi MOTYKHOCTI.

R=110wm, BuyTpimHi#i oumip m:epesna ctpymy R 3R
r=10m, EPC ¢=2B.

L BceykpaiHcbka onimniaga. 2012 p.

1 (11, 2012). Ha moaBip’i JeXKuTh KOJOAA, AKA TPOXU 3BYIKYETh-
cA 3 OAHOTO Kpar. BimipsaTm Kojsoxy Bix 3eMJii MOXKHA, MPUKJIABIIHT
Io ogHOro ii Kpalo cipAMoBany Bropy cuiy F, =400 H a6o nmpukiasmin
J0 Ipyroro Kpaio cupAaMoBaHy Bropy cuiay F, =500 H. 3uaiigits macy
Kosonu. BusHauTe, AKYy CHJY CJiJl IPUKJIACTU IIOCEPEAUWHI KOJOAU
(v Tomy micrtii, 1110 JiJUTh i1 JOBMKUHY HABIIiJI), IIT00 3HOBY K TaKU Bifmi-
pBatu il Bifj 3eMuti.

2 (11, 2012). AxkpobaT cnycKaeThCA MO KaHATY 3i CTAJI0I0 MIBUIKIC-
TI0, TPUMAIYNCh 3a HHOT'O OJHI€I0 PYKOIO B CIEIiaJbHIN PYKaBUUILi.
Busnaure mMBUAKICTL CIyCKYy aKkpobaTa, AKIIO HOT0 TEIJIOBi BiguyTTs
Taki cami, HEMOB BiH CTHCKAa€ PYKOIO B PYKABUUIlL KNI  ATUJIBHUK I10-
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Tys:kHicTI0O 1 KBT. BBaskaru, 1o 1ijg yac crycKy II0JJOBHHA TEILJIOTH e
HaA HarpiBaHHS KaHATY, a II0JJOBMHA — Ha PyKaBUUKy akpobara. Maca
akpobara — 80 Kr.

3 (11, 2012). Crau ogHOro MOJA imeasb- oA
HOTO ra3y 3MiHIOETbCA TaK, AK IIOKAa3aHO Ha 3
pV -pgiarpami. Hinauaka 3—4 BigmoBigae izo- \
TepMmi 3 Temueparypoo 800 K. Busnaure, \
AKOI HalMeHIIOI TeMIepaTypu HaOyBae N
ras miJ yac MPOXOAKEHHS 300parKkeHoro 2
NUKJIy. 3HalAiTh poboTy rasy Ha MiJIsgH-
i 1—-2-3. BusuauTe npuban3He 3HAUCHHSA
KoedillieHTa KOPUCHOI Aii TeIrioBoi MaIm-
HU, SKa IIPAIllO€ 3a TaKUM IIUKJIOM. ¥ Hi- >

ok 0 |4
mose-K

‘,

BepcaJjibHa rasosa crajga — 8,3

4 (11, 2012). ¥V BakyyMi HaBKOJIO HEPYXOMOTO AONATHOTO 3apsaay
q obepTaeTbCcs IO KOJY paxiycom R MarepiajbHa TOYKA Macoio m
i8 Bim’emHUM 3apsagomM —¢q . SHAUIITH MBUAKICTE i1 pyxy. Po3B’s:KiTh
3aJIavy 3a YMOBHU HASIBHOCTI OJHOPiAHOTO MardiTHOTO II0JIsI 3 MATHITHOO
iHgyKIiero B, IIM0 MepIneHANKYJISPHA A0 MJIOIMUHYA PYXy YaCTUHKU.

5 (11, 2012). [To eJIeKTPUYHOTO KOJIa BXOAATH AXKEPEJIO CTPYyMY
3 EPC ¢ i Buyrpimuim omopom 7, gBa pesucrtopu omopamu R, i R,
i HezapaAmkeHUU KoHAeHcaTop eMHicTIo C . Crouar-
Ky 3aMHUKAaIOTh IEPIIUA BUMUKAY. SHAULITL 3apsp,
Ha IJIaCTUHAX KOHIEHcCAaTopa uepe3 3HAYHUM MPO-
Mi’KOK Yacy, a TaKOK KiJIbKiCTh TeILIOTH, II0 BUMIi-
JUThCA Ha pesucTopi R,.

IToTim 3aMuKaTh i Apyruit BUuMnkKad. Busaaure
3apa/], AKUI IicJdA IbOTro Ipoiife yepes pesucrop R,.

LI BceykpaiHcbka onimniapa. 2013 p.

1(11, 2013). Tisno pyxaeTbcd TaK, IO 3aJEeKHIiCTh MOr0 IITBUIKOCTI
Bixg wacy B CI mae Buraan v=4-2t¢. S3HaUAITh ILIAX, AKUH TiJO II0-
mojae 3a 5 ¢ pyxy. BusHaure cuiy, 1o aidja Ha TiJIo B MOMEHTHU Yacy
t,=1c i t,=2c, axmo Tino: a) pyxajsocda IPAMOJIiHi#iHO; 6) pyxansocsa
B3JIOBJK AyTu KoJja pagiyca 2 m. Maca Tia — 50 r.

2(11,2013). Y Touri A mepebyBae TOUKOBUIL 3apsl, SKUUA CTBOPIOE

. . kB
B Toulli B HaIpyXeHiCTb eJleKTpuuHOro nouasa E, =16 — (dus. puc.).
M
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BusHaute 3Hak i BetmunHy 3apany B Toulii A. fAki sapamgu caig momar-
KOBO poaramiyBatu B Toukax C i D, 1106 sarajbHa HAIIPYyKeHICThb

eJIEKTPUYHOTO II0JIA B Toulli B gopiBHIOBA- A B
sna wymo? Touku A, B, C, D yTBOPIOIOTH %
NpAMOKYTHUK 3i croporHamu 121 9 cm. Cra-
. H-wm? 9 cm
na B saxoHi Kymona k= 9-10° ———.
J
3 (11, 2013). Ik Bimomo, mim uac izo- D 12 cm ¢

TepmiunOro mpouecy p,V, =p,V,, a mizg gac

aniabaTHOTO MpOIIeCy 3 OXHOATOMHMM ifeambruM rasom p,V,'* = p, V%,
ITicna agiabaTHOTO POBIIMPEHHS OAHOATOMHUIM ifeasbHUI ras 30iab-
muB 06’eM y 8 pasiB. BusHaure, y CKiIbKU pasiB sMeHIIUIACA HOTO
TeMmiepaTrypa. JlaJi meit ras i306apHO CTUCHYJIU J0 IIOIIEPEIHBOTO 00’ €-
My V,, a IoTiM i30XOpHO Harpiju A0 IOIepeJHLOIO0 3HAUEHHS THC-
Ky p,.Busnaure KK]I TennoBoi Malney, AKa IpaIioe 3a TAKUM ITUKJIOM.

4 (11,2013). [IBi anbda-uacTurKY (Aapa remio ,He) snasexy pyxa-

. co - . KM o .
IOThCA HA3yCTPIY OJHA OOAHIN 31 INBUAKOCTAMU 1i3—. 3HaI/I,Z[1TL Ccy-
C

MapHUii iMmysbe gactuHOK. Maca anbda-uactuaku m, =6,6-107" kr.
Ha axy maiibnmikuy BifcTaHb YaCTUHKU MOMKYTh HAOJIM3UTHCH OOHA
Io omHol B mpoiieci pyxy? 3 K00 MaKCHUMAaJbHOIO IIBUAKICTIO Hicjs
IIbOTO BOHU BiAAAIATHMYThCA OAHA Bim oxHoi? EnemenrapHuii 3apss
H-™*

JI2

e=1,6-10"° Kx, crana B saxoni Kymona k= 9-10°

5(11,2013). o mxepesia CTpyMy i eAHAIN TOHKUH THYUKUHA Mif-
HU# apit. OTpuMaHe eJeKTPUUYHE KOJIO IIOKJaJU Ha IIOBEPXHIO
IepeB’AHOTO CTOJNY 1 YBIMKHYJIN eJIeKTPOMATHIT JJI CTBOPEHHS OJHO-
piZHOrO MArHiTHOrO MOJA, COPSAMOBA- X X X X X
HOT'O BepTUKaJIbHO BHUA. Ilix miero mar-

PR X
HITHOTO IIOJIA APiT BUTHYBCA B AYTY KO-  x x
aa (dus. puc.). BusHaure moJAPHICTE x x
3aTHCKAaUYiB qKepesa cTpymy. YoMy mo-  x x
piBHIOE cuyia cTPyMy B KoJti, Akimo EPC  x x
mxepeaa ¢ =4,5B, fioro suyrpimmin KN

onip r=0,21 Om, a miamerp ApOTy —
0,1 ~mm. Ilmromumit omip wmigi —
1,75-10 % Om - M . Busnaure cuiy HaTATY
IPOTY, SKIIO MarHiTHa iHAYKIiA OpiB-
Hroe 0,5 Tu.

XX XSl i e X
><><><><><g<j><><><><><

XD § K X
XEG IS X EIEX;



Po3B’a3ku,
BiANOBiAi Ta KOMEHTapi

Il ETAN OJIIMNIAAM 3A 1999-2013 POKMU,
7-8 KJIACU

7 knac

XXXVII Bceykpaincbka onimniaga. Paitonu, 1999 p.

1 (7, 1999P). 12 m. M’su mojoJjae yTpuui OiJbIIy BifcTaHb, HixK
XJIOITYUK, OCKiJIBKY HOT0 IMIBUAKICTL yTpUUi OiJbIlla, a uac pyxXy oaHa-
KOBMUIA.

KM

2(7,1999P). 401 60
TOR

3 (7, 1999P). 13,56 —

o BBarkaemo, 1110 00’€M KOPOHU AOPiBHIOE
cyMi 06’emiB 3oJioTa it cpibisa. SIKIT0 KOpoHa BUTOTOBJIEHA i3 30JI0TUX
Ta cpiOHMX YacTUH, cyMa 00’€MiB He BUKJIUKAE *KOTHUX CYMHiBiB. Aue
AKINO B 3aJaui HaeTbcsa Ipo ciiaB abo posuuH, piBHicTE V =V, +V,
BUKOHYETBHCS JIUIIE HAOJIUIKEHO, TIPO 10 # CJIiT cKasaTu, PO3B’ A3yI0Un
3aauy. 3arajbHa I'yCTUHA B TAKUX BHUIIATKAX

m m,+m, m, +m,

p = —_—= = .
|4 V.+V, m, " m,

P1 P2

4 (7,1999P). O6’eM 6iabIOi TipKY W KiAbKiCTh MINTUHOK y Hil 6i/b-
mriy 2° =8 pasis (dus. poss’asox sadaui 4 (7, 19991 )).

5(7,1999P). ¥ mauni 500 aprymris posmipamu 210 Ha 290 mm. Maca
KBagparHoro merpa mamepy — 80 rpamis. Omike, Maca OJHOTO apKy-
ma — 0,21x0,297x80r=4,9896 r, a maca 500 apkymris — 2494,8 r
=~ 2495 r. K10 BpaxyBaTH, I110 ITi apKyIIli yIaKoBaHi B mmaiip, 3 SKOT0
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B3ATHUI HAIIKC B YMOBIi 3asaui, 3arajbHa Maca IMauKy Iamnepy oyzme Tpo-
xu nepeBuiryBatu 2 Kr 500 r: 2,495 xr + (maca ymakoBKM = Maca
TPHOX-UOTUPHOX APKYIIIiB).

XXXVII BceykpaiHcbka onimniaga. AHinponetpoBcbk, 1999 p.

1(7,1999A). 24 m. M’sau mogoJiae y BiciMm pasiB 6ijbiny BigcTaHb,
Hi)K XJIOIUYUK.

2(7,19997). 40 i 60 %
roz

3(7,19990). 13,56 —

v (Ous. pose’asox 3adaui 3 (7, 1999/11)).

4 (7,1999[). O6’eM 0inbIIIOl ripKU I KibKIiCTh TiMTUHOK Y Hill 0iab-
mi B 4®° =64 pasiB, a mroma moBepxHi # KiNbKicTh HiNUHOK, AKI MU
MOsKeMo GesmocepenHbo mobaunT,— y 42 =16. Ko ABa Tiga MaoThH
OJHaKOBY (popMy, ajie pisHi po3Mipu, BOHN HA3UBAIOTHCSI T€OMETPUUHO
nonioHuMu. Byab-aKa JOB:KMHA OiJbIIIOrO Tijla MepeBUIly€e BiAIOBIAHY
JOBKUHY MEHIIIOTO B OJHaKOBe UncJO pasiB. Hampukiaanm, 3a yMOBOIO
3amaui BMcoTa OAHiel mimjaHoi ripku B k=4 dyotupu pasu Oijablia,
Hisk apyroi. OCKiJIbKM TipKU reoOMeTPUYHO IIOAiOHi, IIe o3HAaUae, IO
1 MOB:KHMHA CXUJY mepiroi ripku Oyne B 4 pasu OiJIBIIOI0 3a HOBXKUHY
CXUJIy APYroi i MoB:KMHA KOJIa, Y3JAO0BXK AKOr0 MOYKHA O0IHTH mepIIy
ripKy, Taxko:x Oyzae B 4 pasu OiJbIIIOI0 3a BiAHOBiMHY MOBXKUHY KOJa
apyroi ripru. Koedimient k=4 mHasuBaioTh KoeilieHTOM IIOAi0OHOCTI.
Mix miomamMu Ta o6’eMaMu IMOAIOHMX TiJl iCHYIOTH UiTKi cmiBBimHO-
IIeHHA. 1X Jerko s3amam’sratu. J[OBXKMHA BHMIpIOETHCA B M: BifIo-
BinHi moBKMHM Binpisuaorsca B £ pasis. Ilinoma Bumipoersca B M2,
BismoBigHi miomyi Bixpismsiorbea B k? pasiB. 06’eM BHMIpIOOTHCH
B M°, BigmoBigHi 06’eMu BimpisuaoTsca B k° pasis. 11106 3posymirn,
YoMy Iie TaK, MOYKHA YABUTU OyOb-sIKe TiJo, 00’€M AKOro 3allOBHEHUIT
MaHeCeHbKUMHU KyOukamu. [loTiMm mpomopiiifiHo 30iJabIIUTH PO3Mip
dirypu, craxkimo, y k=2 pasu. KilbKicTb KyOUKiB 3aIUIIUTLCSA He-
3MiHHOIO, ajie CTOPOHA KOYKHOro 30iabmmuthbcd B k=2 pasu. OTike,
00’eM V =a® KoKHOro KyOmKa, a 3 HUM i 06’€M ychoro rtima 3061i1b-
murbea B k° =2° =8 pasiB. AHaNOriYHO MOYKHA VABUTH IOBEPXHIO
Tijla, BKPUTY MAaHECEeHbKMMMU ILIacKuMu (irypamu, sSKi MoKHa pPo3-
riaemitTu xiba Imo mig MiKkpocKomoM. 3a 30iJIbIIeHHS JiHIHHNX Po3MipiB
y k pasiB KinbKicTh i mocaigoBHiICTE Qiryp saaumniatbcsa HE3MiHHUMU,
a IIoIna KOKHOI, K, HAaIpUKJIaK, IJIoma Keagpara S = a® a6o mpamo-
KyTHUKa S=ab, s6iapmursca B k® pasiB. 3posymiso, SKINO ILTOIIa
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BCiX yacTHH 30iJBINTYETHCI B OJHAKOBY KiJIbKicTh pasiB, To it 3arajbHa
IJIoIa 30iIBIINTLCA B CTIABKY K pasiB. ¥ Harii sagaui £=4. OTxe,
IJI0IIa TOoBepXHi 6inbmrof ripku 6inbma B k% =42 =16 pasis, a 06’em —
y B =4% =64 pasu. OckinbKu posMipy miImuHOK B 000X ripKax oxHa-
KOBi, KiJIBKiCTh IiIIIMHOK, SKi MU MOXKEMO H0o0aunTH, IPOIOPIiiiHa
IJIOIIi MOBEePXHi, a KiJbKiCTh HiIIMHOK, 3 AKUX CKJAJAEThCSA TipKa,—
ii 06’emy. 3Bifcu ¥ BiAIOBiAb. 3ayBasKMMO, II[0 PO3MipH MiIIMHOK BBA-
JKal0Th MaJeHbKUMU IIOPiBHAHO 3 pO3MipaMu TipKH.

5 (7, 1999[1). SaraspHa Maca IIaYKM Mamnepy TPOXU MepeBHUIlye 2,5
Kr (Ous. po3s’s3ok 3adaui 5 (7, 1999P)).

XLII BceykpaiHcbka onimniaga. Paiionu, 2004 p.

1 (7, 2004P). BunuBaeThbesa Bofa B 06’eMi 3aiisHol rupi i amomigiio.

+(p,, —p, )V, +m | 1-—L2|<151xr.

3aJ

m= msiz[ + pBI/Bi;(

2 (7, 2004P). \/(2OO+200)2 +3800° Mm=500 ™ . Juse. pucynok. Orpu-
MaJu €TUIETCHKUI TPUKYTHUK i3 KaTeramu 3 i 4 'M Ta rinmoTeHy3010
5 ™ (rm — rexTomeTp, a6o 100 Mm: came Bif 1iel mpucTaBKu milia Ha-
3Ba OAUMHUIII IIJIOMIL «TeKTap» ). IKIo XTOCh He 3HAOMUII i3 TEOPEeMOIo
ITiparopa, abo €ermneTCHKUM TPUKYTHUKOM, BiH MOXKe PO3B’A3aTH 3a-
Iaduy eKcliepuMeHTanbHO. [To0yayBaTu B 30-
muTi TPUKYTHUK 3i cropoHamu 3 i 4 cm
Ta BUMIpATU HOBMKUHY HOro rinmoTeHys3u. 300 m
ITe moxHA 3poOuTH HaBiTH 3a BimcyTHOCTL 200 200 M
JAiHIAKY, HAXUJIUBIIN B3AOBXK TilIOTEHY3U
Kpaill apkyIlla B KJIITUHKY ¥ IifpaxyBaBIIn

KimbKicTh KIiTUHOK. 15 6ibIIT0I TOUHOCTL 300 m
BCi pucyHKU ciaig pobuTtu B 6iIbIIIOMy Mac-
mrrabi.
m,+m 1
3(7,2004P). V=—""2 —_— cm®=0,125 cm®. Basmauumo, 1o

2(5p,-2p,) 8
CIIOYATKY Ha 000X ITaJbKaX MOTJIX JIeKaTH i 30J0Ti, i cpiOHi MoHeTH.
Ines pos3B’A3KY IIOJIATAE B TOMY, II10 34 MePEeKJIaJaHHA MOHETH 3 OfHiel
MIaJbKM Ha APYTY IIOKAa3W TepesiB 3MiHIOIOThCA HA ABI Macu MOHETH
(Ha omHYy Macy, KOJU 3HAJHU, i Ille Ha OAHY, KOJU IIOKJAJU MOHETY
Ha immy maabky). OTiKe, I’ATh CPiOHMX MOHET BasKui 3a IBi 30J10Ti,

m, +m,

3 0IHOTO OOKY, Ha =1,5r, a 3 gpyroro,— Ha dm_ —2m,.
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4(7,2004P). v, =2 =15 2,20 _ 40 M g ma rpadi-
6 rof, 9 oz

Ky € TijbKM MmaciuTad i BigcyTHi Oyab-AKi UMCJ/IOBi 3HaUeHHS, IO3HA-
YaeMO OJHY KJIITUHKY B3JIOB/K TOPUBOHTAIBHOL L A
Ta BEePTHUKAJLHOI ocell 3pyuyHMMU OyKBamMum 8l
7 TIOSICHIOEMO ITe B pO3B’sA3Ky. Hampukaa, mo- 61
3HAYMMO Yac, II[0 BiATIOBimae omHiit KJiTwmHITI
TOPU30HTAJIBHOTO MacinTaby 6yKBOIO T, a Bif-
CTaHb, IO BiITIOBifae omHIN KJIITMHIII BepTHU-
KajgpHOrOo Macmraby, 6ykBoio [ (dus. puc.).
Toxi Bech mrax — me 81, a Bech uac — 1e 97. 0 3t 9t
Ilepmry wacTuny muiaxy 6/ aBTomo6isb mpoixaB 3a yac 3T, a APYTy
yacTUHY MIaxy 21 — 3a yac 61 . OTke, MIBUAKICTH Ha IepIIiii YacTUHI

t

v, = 6 —2l Ha IpyTii v, = 2 _11 Ha BCbOMY IILIAXY U = 8 _81

3t Tt > 6t 31’ 9t 91
. - . [ 1
3 BUpAasy [IJIA IIBUAKOCTI HA IIEPIIiil YacTUHI 3HAXOAMMO, [0 — = Evl .
T

. . v KM 4v KM
[ligcraBisieMo # 3HaAXOAMMO U, =—=15 , v,=—L1=40 —.

6 ToJ 9 o,

5 (7, 2004P). Yac pyxy B3JOBK MEHIIIOI CTOPOHH IIPAMOKYTHOTO
mioty 10 ¢, ysmoB:k 6inbinoi — 20 c¢. 300pasuMo MOJIOMKEHHS JIIOIUHNI
BiTHOCHO 3eMJIi B MOMEHTH Yacy, KOJIM BOHA IlepedyBaTuMe B KyTax
oty (dus. puc.). 3a XBUJIUHY PYyXYy JIOAUHA pas obitige miit ((KupHa
JiHig Ha PUCYHKY).

L) I~ —

1I0m 10mMm

30 m

XLII BceykpaiHcbka onimniaga. AHinponetposcbk, 2004 p.

1(7,2004). P=m_ g+p, (Vm s )g +m g =270 H. Tpeba Bpa-
3an

XyBaTH, 110 3a 3aHYPEeHHS I'UPs BUTICHSE 3 BiZipa BOAY ¥ CBOEMY 00’ eMi.
IlimomyacT Tako:k BUTiICHSE IEBHY KiJabKicTh Boau. OcCKinbKuU micis
TOr0, K Y Bi[pO MOKJIAJX IIiHOIJIACT, PiBeHb Boau i il TMCK Ha OHO
BiZipa He 3MiHATHCA (Uepe3 BOAY Bara ImiHOILJIACTY MepefaeThbes BiApy),
sarajbHa Bara Bigpa 3 TUM, II[0 B HbOMY Iiepe0yBa€, SaJIUIIUTLCA He-
3MiHHOIO.

2(7,2004p). 48 XX
C
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+
3 (7,20040). V = _mtm, 1 cm® =0,25 cm® (us. Komenmapi
2(5p, —2p,) 4
0o 3a0ayi 3 (7, 2004P )). 3araibHa KiabKicTh CPiOHUX i 30JI0TUX MOHET
MoOsKe OyTHu pisHOI0, HampukJaan 16 cpibHux i 8 3o010THX.

4 (7,20041). v, = 3u, —15 XM , U= 8u, _gg XM . Tus. po36’a30k
20 Ton 25 o)t
sadaui 4 (7, 2004P). 5w
5 (7, 2004[). [us. pucynok o \
i posg’asok sadaui b (7,2004P). | /| \N

2,bMm 2,56m
8 knac
XXXVII BceykpaiHcbka onimniaga. Paionu, 1999 p.

M
1 (8, 1999P). Kyna korurbca 3i mBuAKicTIO 1 — y 3BOPOTHOMY Ha-
c

IPAMKY, TOOTO co0aKka pyXaeThbCcs CIInHOI0 Briepen. OquH 3i cmocobiB 11e
3pO3YyMiTH — TepeiTH, AK KaKyTh, B iHIITy cuUCcTeMy BiJIiky. Y ABUMO,
110 pyXaeMocs mopsAn iz Kyaero. Toxi BigHocHO Hac KyJisg obepTaeThes,
3aJIMINIAI0YMCh Ha MicIli, a BepxH4 (i3 co6aK0r0) i HMMKHA (3 TOBEPXHEIO)
TOYKU KYJi PyXarThCA B NPOTUIEKHUX HAIPAMKAX 3 OJHAKOBOIO

mBuakictio 1 —. IToBepxXHSa BiJHOCHO KYJi pyXaeThes 3i IMIBUIAKICTIO
c

1—, omxke, i KyJId PyXaeThCs BiTHOCHO IIOBEPXHi 3 Ti€I0 CaMOIO IIIBU/I-
c

KicTiO, ajle B IPOTUJIEXKHOMY HAIIPSIMKY.

2 (8, 1999P). 4 xIla. Y TpeTbOMY IIOJOKEHHI «BHCOTa» IETJINHU —
10 cm (dus. poss’asox 3adaui 2 (8, 1999]] )).

3 (8, 1999P). I'inpocraTuyHmii TUCK p =pgh BH3HAYAETHCA BHCOTOIO
CTOBIIA PiAWHU A Ta I'yCTUHOO. SIKIMO 3HEXTYBATU TEIJIOBUM PO3IIIH-
PEHHAM IIOCYINH, THUCK HA JHO IePIIoi IOCYANHN 3MiHIOBATHCA He Oye
He3aJIe’KHO BiJi TOro, HarpiBarOTh BOAY YU OXOJOAKYIOTH. ¥YCIO Bary

. mg . .
piAuHE yTPUMYye€ ciJIa peaKIii 3 60Ky fHA, p, = < Hackinbku 36iab-

IIyeThCsT 00’ €M, HACTIIBKHY 2K 3MEHIITYEThCA TYCTUHA, 1 HABIaKu. ¥ APY-
riff i Tperiit mocyauHaxX y BePTUKAJIbHOMY HAIPAMKY Ha BOAY IilOTh,
KpiM cuu TAKIHHS ¥ peaKIrii [HA, CUJIM peaKIlii 3 00Ky CTiHOK. ¥ Apy-
rifi mocyauHi CTiHKM Hi0M HmiATPUMYIOTH BOAY, Y TpeTiii, HaBOaKH,
HEMOB IIPUTHUCKAIOTH II 70 mHA. SIKIIo BBaskaTu, IO HOYaTKOBA
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Temieparypa Bogu mepeBuriye 4 °C (came Toxai Boma 3a HarpiBaHHS
POBIINPIOETHCS), TOAL il Yac HarpiBaHHS PiBeHb BOAU 30iJbITUTHCS
3a pPaxXyHOK 3MEHINeHHS i1 I'yCTUHU. Y APYTill mOCyAWHiI DOJaTKOBUM
00’eM BOAM PO3IOLIINTHCA 10 OiIBIIiH IO, HixK mJIoIa AHAa, i THCK
Ha 11 1HO 3MEHIIIUTLCA; V TPETill, HaBIaKMu, JOJATKOBUHN 06’ €M pO3IIoIi-
JUTHCSA II0 MEHIIII IJIOINi, IO IIPU3BeAe A0 3HAYHOIO IIiJBUINEHHS
PiBHS BoAU i1 30iJIBINIEHHA TUCKY Ha JTHO MOCYIUHMU.

r

2
4 (8,1999P). CepeiHa I'ycTHHA P = PPy 0,96

Pyt P, e’

MeHIIIa 3a I'yCTUHY BOAU, OTiKeE, «KOHCprKIIiﬂ» Injia-
BaTtuMe (rymoio BHU3). [Jue. komenmapi do 3adaui .
4(8,19991).

5 (8, 1999P). 72 i 40°C. fKIuI0 3HEXTyBAaTH BTpPaTaMHU TEIJIOTH,
micsasa 6araThoX MepenBaHb TeMIEPaTypPU B 6aHKAaX 3PiBHAIOTHCA I Oy-
IyTh MOPiBHIOBATH TeMIIepaTypi, AKa 60 BCTAHOBUJACA ITiCJAA 3JIUTTS
Bciel Bogu 060X 6aHOK, ToOTO =~ 57,8 °C . SIKII0 BpaxyBaTHu TEIJI000MiH
i3 moBKimIAM, TeMmepaTypa Boau B 6aHKax uepes AeAKUil Yac 3piBHS-
€ThCS 3 TEMIIEPATYPOIO TOBKiJIIA.

XXXVII Bceykpaincbka onimniaga. fJHinponerpoBcbk, 1999 p.

1(8, 1999]1). Kynsa Koturhbes 3i mBuakicTio 1 l Yy 3BOPOTHOMY Ha-
¢

npaMKy (0us. po3s’asok 3adayi 1 (8, 1999P)).

2 (8, 1999]). 2000R—£. Tuck 1merauHU Ha ITOBEPXHIO
M

mg pabcg e .
=——=-——=pgC UPONOPIiHHNI «BUCOTi IIeTJINHU» B IIOJAHO-
ab ab
. . D, 5
My TonokeHHi. OCKiTBKM —L =—, IepIIoOMy IIOJOKEeHHIO IeTJIMHI
2

BigmoBimae «BumcoTra» 25 cMm, a apyromy — 15 cm. I'yecTmHa meramHu
p KT

p=—1=2000 —3 -
gc M

3(8,1999). Ilix uac 0XOJOAKEHHA B IIEPIIiii TOCYANHI THUCK Ha AHO
He 3MiHUTBCA, ¥ APYTi# 30iAbIITUTECA, Y TPETiH 3MeHIMUTLCA. Bakausi
KOMeHTapi BifHOCHO iHTepBasy Temieparyp Ous. y po3s’s3ky 3adaui
3 (8, 1999P ). [Ina mBUAKOrO MOUIYKY BinmoBini Ta aHanxisy orpuma-
HUX Pe3yJIbTaTiB MOKHA CKOPUCTATUCA METOAOM I'PAHUYHUX 3HAUEHbD.
Y nboMy MeTOi PO3TJIANaI0ThCA TPAHUYHI, MOYKJINBO, HABIiTH ¥ YOMYCh
abCcypAHi 3HaUeHHS BEJMYWH, 1[0 3HAUHO CIPOIIyEe PO3YMiHHA (hismu-
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HOol curyartii. Ilpunyctumo, 110

\ /7 [\
B yCixX IocyAMHaX OJHAKOBa Maca
pinuHHU, AKa IiJ 4aC 0XOJIOKeHHSA t * *
2

3MEHIIIYE CBiii 00’eM MaiiyKe 0 HY-
as. Toai BIIMBOM CTiHOK MHOCYAUH

mg . .
MO’KHA 3HEXTYBaTHU, TUCK Ha THO D = T 3ajie;KaTuMe JIMIe Bif IIJIO0IImi

nHa mocyauuu (0us. puc.). Y Opyriil mocyauHi 3 HANMEHIIIOK ILIOIIE0
TUCK 30iJbIIUTHCA, Y TPETIiH i3 HANOIIBIITOI0 — 3MEHIITUTHCA.
4 (8, 1999[). Cepenusa ryctuHa p= M, 201, =0,96 T
VitVy  pitp, cM
MeHIIIa 3a T'YCTUHY BOAU, OT:Ke, «KOHCTDPYKI[ig» IIaBaTuMe (I'yMOIO
BHu3). Ha pHCYHKY cJif TaKoX BimoOpasuTu Te, IO
TyMOBHUH KyOMK Mae MeHIIi po3mipu. OcKijibKu mMacu
KyOWKiB OIHAKOBi, a rycTuHa rymu B 1,5 pasu 6inbina
3a T'YyCTUHY [OepeBUHU, 00’€M T'yMOBOTO KyOuKa Oyze
B CTinbKU X pasiB meHIuM. Ile o3Hauae, 1110 JOBKUHA .

3

ioro cropouu mae 6ytu B 31,5 =1,14 pasa MeHIIOIO.

5(8,19990). 72 i 46,4 °C . Jus. komenmapi 0o pos-
8’a3xy 3adaui 5 (8, 1999P ).

XXXVIII BceykpaiHcbka onimniapa. Paionu, 2000 p.

1(8,2000P). v=

_ 2 _
2(8,2000P). F, I_LzEz_Fl 60 H.
L K
3 (8, 2000P). PiBens pTyTi y mepIriii mocyaumHi 3HU3UTHCSI Ha
UG Tl VPP

LpS,(S,+8)

4 (8, 2000P). Tpeba HanuTu mie 10 Jso:KOK Temsoi Boxu. Imes
PO3B’A3KYy MOJIATae B aKypaTHOMY 3aIlMCi BCiX pPiBHAHBL TEIJIOBOTO
basaHCy 1 po3B’sA3aHHI cucTeMHU PiBHAHB. YCi HeBigoMi TemioeMHOCTI
M Macu CKOPOYYIOThCS.

5(8,2000P). x = L(E—l): 2m.
r



134 fotyemoch [0 pavioHHUX onimniag 3 Qi3vikv

XXXVIII BceykpaiHcbka onimniaga. AHinponetpoecbk, 2000 p.
T-T,

1 (8, 20004). v=c =833 R—M. 3 BigmameHHAM TPUOYJIBIIB,
c

cBiTJ0 Big 3emui moJiae Bce OiIbINTy BificTaHb i HAAXOOUTD i3 3aIli3HeH-
HaAM. EQeKT 3MiHM YacTOTH OTPUMAHHSA CUTHAJIIB YHACJIIZOK BiTHOCHO-
ro pyxy Tin HasuBaeThcda edekToM onmuaepa.

F,
2(8,200001). F,=———=2—— =6 H. Ile 6inpue, nirk 4 H — Bara,
L, F,-F

L F
1
Ha Ky PO3paxoBaHUM IMIKIIbHUI fuHaAMOMeTp. Maca CTpUKHSA Mae€ 3a-
. . . H
IoBoJbHATH HepiBHOCTI m <0,2 Kr, AKINO OpuiHATH, 0 =10 —.

KT
3asHauMMoO IIpU I[bOMY, III0 Maca He MOKe OyTH Iy:Ke MaJIol. 3a 3MeH-

IIeHHA Macu B k£ pasiB JOBKMHA CTPUKHSA IIOBUHHA B k£ pasiB 30iabIIn-
THCS, 11100 3aJ0BOJLHUTHU yMOBaM 3agadi. Toxi maomia mepepisy smen-
muThCa B k- pasis. Ile Mo:xe IpU3BECTH JIO TOTO, IT[0 CTPUKEHB 3irHETHCA
ij BJIACHOIO Baro U HaIllli po3paxyHKU BUABIATHCA HEIIPABUJIBHUMMU.

3 (8, 2000). PiBens pTyTi B APYyrifi mocyauHi MigBUITUTHCA Ha
_ m(S, —-S,)
2 pS,(S,+S,)

~1,5 Mmm.

4 (8,2000[). Tpeba mamuTu 1ie 10 JI0KOK TeII0i BOIM.

5(8,20000). x = L(E—l) =2,2 M.
r
XXXIX BceykpaiHcbka onimniaga. Paionu, 2001 p. 1

1 (8, 2001P). IllBuakicTh eckaia-
TOpa CTaHOBUTH 1,5 CXOAUHKHU 3a ce-
Kyuay. ¢Kyk 3a cekyHay mnepebirae
3 OJJHOT'0 KPalo CXOAMHKM J0 APYIo-
ro. ¥ macimrrabdi BigmiuaeMo mocuii-
JOBHI IIOJIOMKEHHS JKYKa II[OCeKYHIN
1 3’eqayemo ix Bigpiskamu. (Poami-
paMu KyKa HeXTYEMO. )

2 (8, 2001P). [[us. pos&’a3oxk 3adaui (8, 20011 ).

3(8,2001P). PospaxyHKU MOKAa3yIOTh, 110 TJIN0OWHA, HA AKY 3aHype-
Hi KoJoau, Ha 2,5 cM MeHMIa 3a 4 merpu. OT:Ke, BiicTaHb 40 BOAAHUX
XUKaKiB mepeBuiiye 1 MmeTp i BUXOOUTH, IO KamiTaH He 30pexaB (3BU-
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YyaHo, 0i0JOTiYHI acmeKTH 3aJaui — UM MOKYTbH IIipaHbi BUCTpubOyBa-
TH Ha TaKy BHUCOTY i1 B3araJii BUCTPpUOYBATH 3 BOAU — MU He 00roBOPIO-
eMo). AJjie, mo-mepiIiie, TiJisg i JUCTS, XO0U i JIerKi, ajle MalTh AKYyCh
Bary. Bary tako:k Mae oxsar BpyHreiusd i Te, 110 BiH Mir yssTu i3 co-
6oro0. ITo-gpyre, unM TOHKiIIe Ii Jerile riJijas, TUM OiJbIlle IIiJi Barorwo
BpyHrensa BoHO NMpOTHETHCA, 1 BificTaHb MO BOAM MOXKE 3MEHIITUTUCS
o HebesmeuHoi. AKIo »k BpyHreab 3MiCTUTh CBOE IIOJIOMKEHHSA BigHOC-
HO IIeHTpa IJIOTY, ILIT HAXWUJIUTHCA U BificTaHb A0 BOAM 3HOBY 3MEH-
mutbeAa. OKpiM 1IbOT0, Ha BeJIUKHUX PiUKax BUCOTA XBUJIb MOXKE 3HAUHO
nepesuintyBatu 2,5 cM, IO 3HOBY K TaKM He HAa KOPHUCTH KalliTaHy.
ITo-TpeTe, Yn 3MOKYTH YTPUMATH JIeTKi TJIKM YOTHUPU KOJIOAU Y Bep-
TUKAJIbHOMY CTaHi (BigoMo, 1110 Kotoau GijbIlie MOJI00IAI0Th ILIaBaTH
B TOPU30HTAJIBHOMY IIOJIOMKEHHI). SKIMOo K KOJIoAM HAOJIM3UTH BOPUTY.JI
OJlHA JI0 OJTHOI 1 ITiTH Ha JesdKi He3py4YHOCTi, Y1 He IIepeBepPHeThCA ILIIT
3 Tiel ok mpuuman? Ilo-ueTBepTe, HE3PO3YMiJIO, AK MOHTYBAB i CIyCKaB
Ha BOMY CBili mJiT KamiTaH BpyHreab, ajg:ke AJd I[bOTO HeoOXimHa mo-
craTHsa raumbuHa. I HaperTi, KamiTaln ckasas, IIIO0 MOro Bara JOPiBHIOE
90 kr, aje, AK BiloMo, Bara BUMipIOETHCSI B HHIOTOHAX.

4 (8,2001P). 425 rpamis.

5(8,2001P). 81 mm. Ciixg BpaxyBaTU TiIpOCTATUYHUI THUCK BOIU.

XXXIX BeceykpaiHcbka onimniaga. AHinponetpoecbk, 2001 p.
1(8,2001A). I[IIBuaKicTh eckaJia-
TOpA CTAaHOBUTH % CXOJUHKU 3a ce-
Kyuny. JKyk 3a cekyHOy mepebirae

3 OQHOTO KPAaio CXOAUWHKHU IO APYyro-
ro. ¥ maciirabi Bigmiuaemo mocui-
[IOBHI IOJIOKEeHHS KYKa II[OCeKYHIN
¥ 3’eguyemo ix Bigpiskamu. (Posmi-
paMu KyKa HeXTYEMO.)

2 (8, 20014). Te, 110 HIEeHTPH Baru ([ b o4 )
KOYKHOI YacTHMHM KOJOAU 3MiIleHi B Oik
OLIBIIMX TepepisiB, He MO3BOJISAE IIMBUI-
KO BUPIIINTH, IIEHTP Baru AKOI YaCTUHU
KoJioou Iiepe0yBae OJMiKYe OO0 MOTY3KH. )
JIiBa uacTuHa By:Kua ¥ JOBIIIA, ajie IIEHTP
ii Baru a3mimieHui BigzHocHO ii cepequau B 6iK MOTY3KH, TOA1 SIK IIEHTP
Baru KOPOTIIOI IIpaBoi YacTUHU IepebyBae Jaji Bif MOTYy3KHU, HixK
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o

cepenmHa npaBoi yacTuHu. CKOpHCTaEMOCA MiKa3KO i cIpobyeMo
BUILINTY HaMO1IbIIL 06’eMu 0MHAKOBOI (OPMH B 000X YaCTUHAX KOJIO-
ou (dus. puc.). 3pos3ymiyo, 1110 cujia TSKIHHS, SKa [ie Ha Macu B IUX
o6’eMax, He 3yMOBUTH IIOPYIIIEHHs piBHOBaru. IKOM mMacu YacTHUH
KOJIOM, II[0 He YBifimuIn y BugiieHi o6’eMu, BUABUINCA OJHAKOBUMU,
JIiBa YacTWHA KOJIOAU IIepeTArja 0, OCKiJIbKY IJieue CUJIN TAKIHHS, 1110
Jie HAa TOJAATKOBY MAacCy JIiBOPydY, oueBUIHO Oinbiie. OCKiJIbBKY KOJoaa
nepebyBae B piBHOBasi, Maca JIiBol YaCTUHU MeHIIIA.

3 (8,2001/). 5 meTpiB, AKIIO KOPUCTYBATUCA IJIOTOM y IPiCHil BO-
noi. /Tus. pose’s3ok 3adayi 3 (8, 2001P ).

4 (8,20014). 8,5 mitpa.
5(8,20017). 9 mmMm.

XL BceykpaiHcbka onimniaga. Paionu, 2002 p.

1 (8, 2002P). ITo11a MOBEPXHi BEJIMKOTO KauaHa B 5 pasiB OijbIia,
HiK y MaJIoro, a 1Jjoira #oro sepHa Oiabina B 4 pasu. OTike, KiJIbKicThb
3epeH y Beaukomy 6inbia B 1,25 pasa.

2 (8, 2002P). Taraperb Mmae Macy Big 15 mo 112,5 r, imakime ginitika
mmepeBepHeThCA ab0 B OAUH, a00 B IPyTruii OiK.

3(8,2002P). OcKinbKY TOHIITUK TPOXOAUB i3 HAHGIMBIITUMY IITBUAKO-

. KM | . . KM
cTAMU Ieputy i apyry (v, =200 ) i TpeTio it mepy (v,, =225 )
oz oz
IiNTAHKH, CJIil ouiKyBaTH, 1110 HAWOiJIbIIO0 Oyne cepedHs IMTBUIKICTD
T . l C
Ha Mepmiiii Ainanni, v, =—, fe | — HOBXKUHA OfHiel AlnAHKH, {, —
t r
21
t o+t =—r)
v12
io . . 21
yac pyxy Io mepiriii ginarni. 3a ymosolo sagaui t, +f, = —,
v23
21
t,+t, =—
L 1)31
Jlst Toro, o6 3HaMTH ¢, JoAaMo Ieplle I TpeTe PIBHAHHSA CHCTe-
. .. 1 1 1 .
Mu i Bignimemo gpyre: ¢, =1| —+————|. 3Bigcu 3HaxX0AUMO, 1110
v12 v31 U23

1
1 1 1

vlz(_+___) ~ 360 52
Vg Uz Uy rox
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880
4 (8, 2002P). Kyxaro ciif oXOJOAUTH OO TeMIIepaTypu - °C=

~-97,8 °C abo 111e MeHIIIO].

5 (8, 2002P). Cuyma THCKY cIpsSMOBaHa BIIPAaBO # [JOPiBHIOE
3
F= gpghzl ~300 H . OckinbKu cujaa THUCKY JiHIiIIHO 3pocTae 3 TInoOu-

HOIO0, cJig OpaTu ii cepenHe apudpMeTnUHe 3SHAUCHHS.

XL BceykpaiHcbka onimniaga. JHinponeTpoBcbk, 2002 p.

1 (8, 2002[). ITo1ia moBepXHi BeIMKOT0 Kauana B 6 pasis Oinbiia,
Hi}K y MaJIoro, a IjoIfa iioro 3epHa 6iyabia B 4 pasu. OT:ke, KiTbKicTh
3epeH y Beaukomy Oinpmia B 1,5 pasa.

2 (8, 2002[). 3ase:xkHO Big Macu TATapIld JiHiliKa MOXKe IIepeBep-
HYTHUCS AK B OIWH, TaK i B xpyruii 6ik. [ piBHOBaru HeoOXigHO, 111006
Maca TArapiia nmepedyBaJia B Mexxax Big 10 go 100 r.

3 (8, 2002[). Cepenusa IMBUIKiCTE aBTOMOOLIA Oyjaa HaNOiILIIOIO
KM

Ha Apyriii minaxii # gopisuioBanda 360

3 (8,2002P).

. Hdus. poss’asox 3adaui
rog

4 (8, 2002[). KiumeBa temneparypa cranoButume 0°C. fAriro
3HEXTYBATH TEIJIOBUM POBIIUPEHHAM i BUIIAaPOBYBAHHSAM, CIIOUATKY,
KOJIY JIiJ 3aHYPUJIW B KaJOPHUMETP, PiBeHb IigHABCA, IOTiM, AOKU
aix marpiBaBca go 0 °C, piBeHb He 3minioBaBcs. Ilicas Toro &, AK Jin
mouaB TaHYTU, & YTBOPEHa BOJla — OMNYCKATHCS Ha ITHO, PiBEHb ITI0YaB
sumxysartucs. OcTaToOUYHO B CTaHI TeILJIOBOI piBHOBAru Misk OeH3WHOM,
YTBOPEHOIO BOJOIO ¥ JILOJOM PiBeHb OijIbIlle HEe 3MiHIOETHCA.

5(8,2002[1). 170 cwm.

XLI BceykpaiHcbka onimniapa. Paitionn, 2003 p.

K
1 (8, 2003P). 500 —Z I'yeruua Tijna mopiBHIOE MOJOBUHI I'yCTUHU
M
BOJU.

2 (8, 2003P). Biacraui Big meuTpa aBTOQyproHa, SOBMKMHA SKOTO
L=10 M, mo 0J0KiB KoJuic BigHocATbca ak 2:3. Ilpu mpomy Kogaicui
OJIOKM MOJKHA HAOJIMIKYyBaTU OOUH IO OJHOTO, HJOKHU TO3BOJISIOTH PO3-
mipu xouic. Takox IXx MoKHA BimggaaaTu, OJOKHK OJIOK i3 ABOX Iap
KOJIiCc He OMMHUTHCA HA Kparoo (yprora. OgHax TOAi HaBaHTaKeHHS
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Ha (pyprou iz 6GOKy KoJiic Oyae ay:ke HepiBHomipue. Halikparuit Ba-
piaHT 300paskeHO Ha PUCYHKY. BimcrTaHi Big meHTpa aBTO(QyproHa 0
meHTPiB KousicHuUX 6JIOKiB [, =2M
i l,=3 M. Yzaraiui %, AKII0 pajiyc
KoJsieca R , nja MOKJIMBUX BimcraHeit @)

A

MaeMO 2R<l3<%M i3R<l,<5mMm.

_ 3u,(v, +2v;)

3(8,2003P). v = =375 2

6v, +v, +2v, roj
4 (8, 2003P). OcraTouno BcramoBuThcsa TeMmmepatrypa 0°C. Cepen-
HsA I'YCTHUHA JIbOJY 3 AJIIOMiHi€eM BUSIBUTHCSA MEHIIIOI0 34 I'yCTUHY BOMIU;
OTIKe, AKIIO aJIOMiHill He BiJOKPeMUThCA BiJl JIbOAY, JiJ 3 aJOMiHieM
OyayTh ILJIaBaTH.

5(8,2003P). 26,4 xr.

XLI BceykpaiHcbka onimniaga. iHinponeTpoBcbk, 2003 p.

KT . . .
1 (8, 2003). 500 —-. I'ycTuHa Tina NOPiBHIOE MOJIOBUHI T'yCTHHM
BOIM. M

2 (8,2003[). p=1,4 xlla. 3a yMOBOIO Ky0 BUTOTOBJIEHUM i3 JIUCTiB
saiisa. Ile caig posymitu AK Te, II0 TOBII[MHA CTiHOK Ky0a 3HAYHO
MeHIIa 3a ixXHi poamipu. Tomi oguH i3 MOMKJIMBUX PO3B’A3KiB MOKe
OyTH TaKUM: Ky0 IOAYMKH PO30MPaeMO i KJIaJeMo OAHY Ha OJHY IITiCTh
¥oro sanisuux cropin. OTPUMY€EMO «CTOBIIUMK» 3aJIiza BUCOTOO 18 MM
i pospaxoByemMo 3a (POPMYJIOIO MiAPOCTATUUHOTO TUCKY. AKIIMO migKaska
PO JIUCTHU 3aJ1i3a He 3[a€ThCA IMIEPEKOHINBOIO, MOKHA POSTIIAHYTU KY0
IOBiJILHOTO PO3Mipy, PO3PAXOBYIOUU HOTr0o 00’e€M SAK PiBHUII0 30BHIIII-
HBOTO 06°eMy Ky0Oa i 00’emy mopoxxuuEu V =a® —(a—2d)°?, a morim
IOBECTH, 110 MaKcuMaabHuii TucK 1,4 KIla cTBOPIOIOTH BeJIMKi 3a PO3-
MipamMmu KyOu, a MiHiMaJdbHUNA, YTPUYi MEHIIUHN,— CYIiJIbHUNA Ky0
3i cTtopoHOIO 6 MM.

50 KM KM

3(8,20030). — —=3,85 .
13 rog TOJ

4 (8,2003[). 3a yMOBOIO 3amaui «Bigpasy micasa MOBHOTO 3aHyPeHHS
aJIIOMiHiI0» BiZHOBJIIOIOTH PiBHOBAry 3a PaxXyHOK IePeMillleHHs TATrap-
1. AoMiHif MaB JOCUTH HUBBKY TeMIEPaTypy, i 3a uac BiAHOBJIEHHA
piBHOBaru He Mmir BcTuraytu Harpitmeda go 0°C. Tum maue, 3rigno
3 PUCYHKOM, II0 ITIOBePXHi Boxu niaBae Jyix. Ile osuauae, 110 piBHOBara
MIPOJOBIKY€E IMOPYIIYBATUCA BHACIILOK TOTO, IO aJIIOMiHilI oOMep3ae
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JIbOIOM, T'YCTHHA SKOr'0 MeEHINA 3a I'ycTUuHY Boau. JomaTkoBa cuia
Apximena migrTpumye amoMiniii. OTiKe, HUTKY 3 TATapIeM CJIiJ 3HOBY
amimryBatu JiBopyd. OcraTouHe 3MillleHHS ITiCJIsS BCTAHOBJIEHHS TeIl-
aoBoi piBaHOoBaru 3a 0 °C cramoBuTume 2,7 MM.

5(8,20034). 0,75 = .
C

XLII BceykpaiHcbka onimniaga. Paiionu, 2004 p.

¢, Mt te,mt o=

1(8, 2004P). ¢ = M. .39°C.

c,(m,+m.))
2 (8, 2004P). PiBeHb Bo/iM B TPETHOMY IMUJIIHAPI HimfHiMeTbCS Ha
e P,k (S, +S;)—p,h,S, _ 7

—cm=2,3CcM.
p.(S +S,+S;) 3

(Uz - )tltz —
Uztz - U1t1

3 (8, 2004P). Takxci pyxaioTbcsa 3 iHTepBajIoM t = 6 xB

4 (8, 2004P). 3ane:xHO Bimg Macu aJdOMiHi€eBOTO APOTY piBeHb BOAU
Mir 3MEHIIUTUCS Bix HyJA (AKIIO Maca APOTy OyJia HEXTOBHO MAaJOI0)

1|m, m,  m +m,

g0 h=—|—2+—"—-——2 (=4 MM (aKimo maca ApoTy Oysga Ha-
SLe. Py Py

CTLILKY BEJINKOIO, II[0 ByKe Ha IIOYaTKY JiJ IIJIaBaB, IOBHICTIO 3aHyPUB-

IINCH Y BOAY).

5 (8, 2004P). 11106 piBHOMiIpHO ImigHiMAaTN BaHTaXK, HEOOXiTHO TPU-
kaactu cuny F=2mg=2000 H abo meifo MeHIly, SIKIO BpaXyBaTH
Macy pyxomoro 0JoKa. 3a3Buuail 300paskeHy CHCTEeMY BHUKOPUCTOBY-
IOTh iHaKIlle — CHUJY I BAaHTaYK MiHSIOTH MiCIIsIMU’.

XLII BceykpaiHcbka onimniaga. AHinponerposcbk, 2004 p.

1(8,20041). 'ocriogapka goJsmia 2 KI' XOJIOAHOI BOAU 3a TeMIIepaTy-
pu 5 °C . BBogumo nmo3HaueHHsa Al TeMmOepaTypu, III0 BiAIoBigae ogHi
KJIITHHIII B3JOBK BePTUKAJi, i AT uacy, II[0 BifimoBigae oqHil KaiTuHITi
B3/10BK ropusonTaii. Toxi Ha nepmomy erani P-4At=cm,6At. Ilorim
BifOyBCA Tenm000MiH Misk Bofoto: cm, 5At =cm,(3At -t ). [laai 3HOBY
BinOyBaeTbca HarpiBaHHA: P-14At=cmTAt, ne m=m, +m,=3 Kr.
Ocranusa AijlsgHKa Bigmosimae KuniHHIO I Temmepatypi 100 °C. Or-
JKe, 3rigHo 3 rpadikom, At=10°C. 3 gBOX piBHAHB, OO0 AKUX BXO-

JUTH MOTYKHicTh HarpiBaua P, Biipasy 3HaxoguMoO m, =?=1 Kr.
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OTaxe, rocnojgapka Jouia m,=m—m, =2 KI' BOAHU. 3 PIBHAHHA TeIl-
JiooOMminy 3Haxoxzumo t =5 °C.

2 (8, 20044). Pisuumsa w™ik piBHAMU BOAWM B IIWJiHApPax
_mISZ_m2S1
pBSIS2

=T7cmMm.

3 (8, 20044). Taxci pyxaioThcsa 3 iHTepBajoM 3 XBUJIUHU. Mak-
cuMaJibHa BifjcTaHb MiK Takci — 2 KM. 3a3HAUUMO, III0 OOMeKeHHs
Ha HMIBUAKICTH PYyXy B MiCTi CTOCYeThCS He TiJIBKU TaKcCi, ajie ii aBTO-
MOO0is.

m(p, —p,,)
Sp,p.,

JIeHHS MOYaTKOBOTO PiBHA ciig mokjgactu 120 r apomy.

5 (8, 2004). F,=4mg=4000 H. 3 ypaxyBaHHAM Macu OJI0KiB
F,=4mg-3myg=3910 H. fIx 6aunmo, 3BOPOTHEe BUKOPUCTAHHA CHUC-
TeMH 3 JBOX PyXOMHX OJIOKiB JJa€ He BUTpAIIl, a IPOTPaIl y CUJIi MaixKe
B YOTUDHU Pa3H.

4 (8, 2004[). 3uusuTrsCcsa Ha h = =2,5mMm . [aa BigHOB-

XLIII BceykpaiHcbka onimniaga. Paiionu, 2005 p.

t

1(8,2005P). ="
c-v

6sim3uO0 3a 100 pokiB, oT:Ke, cranax 3opi Bigdoyscsa 100 pokis Tomy.

~10"™ M. Ile BizcTans, AKY JZOJa€ CBITJIO IpH-

2 (8, 2005P). IcuyioTh 1Ba BUIAAKU: KyJbKa 3JIiTae 3 JbOA0M i 6e3
apony. SIKII0 KyJabKa 3JiTae 3i IIIMaTOUYKOM JIbOAY, AKHI Ha3aB:KIU
NOKUJIA€ CTAaKaH, PiBeHb BOAU Malike He 3MiHUTbcs. SIKITO Bech
JIi IepeTBOPUTLCS Ha BOAY B CTAaKaHi, piBeHb BOAM IigHiMeTbCA Ha

h="" 1t =§0Mz9MM.
S\p, 2p,) 9

3 (8,2005P). Braxxkaemo, 110 10 JiTpiB BOoAM, HATUTUX Y TIOPOIKHE Ie-
CATUJIITPOBE BiZIpo, 3aIIOBHIOIOTH MOr0 10 KpaiB. MaTtepiana micky 3aiimae

KT

00’em 6 1, To6TO 60 % 06’eMmy. OToKeE, HIOT0 I'yCTUHA %LS =2670 —-.
cM M

Kpucranu nnykpy maoTs hopMy, cX0:KYy Ha ()OPMY IIiIIIUHOK, 1 HalleBHe

3aliMaloTh TaKOXK 6sm3bK0 60 % 06’emy 3-smiTpoBoi 6anku. Toxi rycru-
. KT

HA KPUCTATIB IyKpy — npubausuo 1400 —-.

M3

4 (8, 2005P). 3BicHO, Taka TOUHICTh y 3HAUEHHAX Yacy Ha rpairy
Heo00B’ A3KO0BA.
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»
'

0165 1005 5605 1, c

5(8,2005P). =" L 0,5
Mt c

XLIII BceykpaiHcbka onimniaga. AHinponetposcbk, 2005 p.

1(8,20057)

. . . o . . M
L4 MOTOIII/IKJIICT BlAuyBaTuMe CTPIUYHUU B1TEP INIBUIAK1ICTIO 5—.
C

e Boga mepereue 3 mocyauHu, a6 He O6ya0 M’sd4a, Y IOCYAUHY, e BiH
6yB. O0’eM BOOU 3aJIe;KUTh Biff TOTO, Y CKiJIbLKU pasiB IIoIa mepe-
pisy oxHiel mocyauHMT 6isbIma 3a iHmry. JIKIMO MOCyAUHY OMHAKOBI,
nepereue 0,5 a1 Bogu. Ile 3posymiso xoua 6 i3 Toro, 1Mo cuia Apxi-
Mea YMCceJbHO JOPiBHIOE Basdi BuTicHeHol Bogu. OTike, M’ 14 Macoio
1 xr BuTicHAB Boxy 006’emom 1 JI.

e PiBeHb Bou i il TMCK HaA AHO CTaKaHaA He 3MiHATHCA, AKIIO 3HEXTY-
BaTH HE3HAUHOIO 3MiHOI0 00’€My BOAM I MOCYAWMHH 3a MOIKJIUBOI
3MiHU TeMIlepaTypH, a TaKOXK BTPATOIO BOAM 3a PaXYHOK BUIIAPO-
BYBaHHA.

e Poamip oTBOpPY 30iabiuTheA. Ile JIerKo 3p0o3yMiTu, YABUBIITY MeTAa-
JIeBy IJIaCTUHY Ha aToMapHoMy piBHi. KinbkicTb aToMiB y3moBiK
OTBOPY He 3MiHUTHCSA, a Mi’KaTOMHI BificTaHi 3a HarpiBaHHA 30i/1b-
IaTheA.

e Heo0OximHO ITiILHO HAMOTATHU AOCTATHHO BEJINKY KiJIbKiCTh BUTKIB
IPOTY Ha JIIHINKY ¥ 3a JOTIOMOTOI0 Hel BUBHAUNUTH 3arajJbHY TOBIIHU-
Hy ntux BUTKiB. IloTiMm mogisnTy Ha KiJIbKiCTh BUTKIB i BUBHAUUTU
TOBIIIUHY TOHKOTO APOTY.

cut _

2 (8, 20050). l= 10" m. Ile

BimcTaHb, AKYy goJjae ceitao 3a 1000 po-
KiB, oTiKe, cmajiax 30pi BimOyBcs mpu-
6smm3u0 1000 pokis Tomy.

3 (8, 200574). F:0a8p3g(vlo _V4)z
~47 H. Bpasxaemo, 1o 10 jgiTpis Bogm,
HaJUTUX Y IOPOKHE NeCATUIITPOBE Bix-
PO, 3aIIOBHIOIOTH HOT0 IO BiHIA. 00 Od 0 %o
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4(8,20050). t,°C

100 -
05,5 23 120 1, xB
m 1 cM
5(8,2005A). v= ﬁ? =0,5 —. ITouaTKoBa Maca ByJIHKa 3 01:K0J1a-
c

Mu Mae 6yTu 0iabinoo 3a 2 Kr. IIpu 1boMy KiIbKicTh 00K1JI Y BYJIUKY
moBUHHA OyTu He MeHInoo Big 200 omsxi.

XLIV BceykpaiHcbka onimniaga. Paitonu, 2006 p.

1 (8, 2006P). Cepenusa moB:kuHa KPpOoKy — 60 cM.

2 (8, 2006P). Tuck 30iMBIIYyETHCA 3 TIMOMHOI. BiKHO cuMeTpUUYHEe

. . . h +h,
BiJHOCHO cepenHbOi JiHii, 1110 TepebyBae Ha TIMOWHI 2 =2wm. Or-
h, +h,
2

1
ke, cuaa TucKy F =pg (h,—h)l= Epgl(hZ2 —h?)=40 kIla.
3(8,2006P). @ =335,2 kI[;x . OcKinmbKM 3a rpadikoM TEIJIOEMHICTD
3MiHIOETBCA JIIHINTHO, MOXKHA Y3ATU CepefHe apu(MeTUUYHe 3HAYEeHHA

O T A
2 KT

. V¥V 3arajbHOMY BUNAAKY KOPUCTYEMOCS

A . .
TUM, 110 AQ = cmAt, oTXKe, —Q= cAt i mmomra mig rpagikom c(t) uum-
m

. A
CeJIbHO JOP1BHIOE —.
m

meh _PVEh _3.10° Br.

4 (8,2006P). N =

5 (8, 2006P). Cuyna HaTATy HUTKH, 1[0 YTPUMYE KYJIbKY, MeEHIIIa

3a CUJIy TSKiHHA Ha cuay Apximena. 3 yMOBU PiBHOBaru BasKeJis 3HA-
r

3

xogumo (m,, g —p,8V)-3l=(myg—-p,gV)-2l, 3Bigku p, =4
cM

XLIV BceykpaiHcbka onimniaga. AHinponetpoecbk, 2006 p.

1(8,20064)

F—pgV

e Maca MOPOKHBOI ILIAIIKKA M = =300r, AKIIO BBaKaTH,

mo g=10 .
C
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e PiBenns BoAM B cTaKaHi He 3MiHHUTBLCS, OCKiJIBKHU Jix, 110 IIIaBae,
BUTiCHSE TaKMH caMuii 00’€M BOAM, SKUI YTBOPUTHLCS IIiCJIs TOTO,
SK BiH po3TaHe.

e [loBiTpsAHA KyJId MiJHIMaeThCSI Bropy 3a paxyHOK 3MEHIIIEHHS II0-
TeHI[IaJbHOI eHeprii MmoBiTps, sSKe OIYCKAEThCH, 100 3aIIOBHUTHU
Miciie, e OyJia 10 IIbOTO KyJId.

e V nBa pasu OOBIINII OTipoK Mae y Bicim pasiB Oinbinuit 06’em,
a oTKe, i Mmacy. 3a 3BaKyBaHHJA 10oro Bara 0y/ae y Bicim pasiB 6iab-
1I1010.

e Kosomy Tum Jieriiie BigipBaTu BiJ 3emiii, unM OJmaKde 10 il Kpawo Mu
6epeMocs, OCKiJIbKM, 301JbIITyI0UN IIJIeUe, MU 3MEHIIIYEMO CHIY.

2 (8, 2006/1). V3araJji ymoBa 3amaui gormyckae asa poss’asku. Oue-
BUJTHUM, KOJU BOoJa IIOBHiCTIO 3aKpuBae BikHO. Tojai BmcoTa BiKHa
H-h=1wm. I Tpoxu miTyuyHuii, KoJu piBeHb BOAU IIPOXOJAUTH UEpPE3
BiKHO, AKe MOBMHEH MAaTHU B IbOMY BUIaAKy Bucoty H+h=4 ™ . [lua

gl(H? - 1h?)

MIEePIIoro BUIAAKY CHJIa TUCKY BOAM Ha BikHO F = P =40 kH,

a piBeHb BoaM B OaceiiHi ciifg suusuTu Ha H —

3(8,2006[). TemmepaTrypa apony cranoBuaa —4 °C.
4 (8,20060). 1 xm 200 m.

5(8,20064). ko xaomuuK mige B3goB:k DA, a morim AB, BiH Ha-
3I0JKEeHe camiBHUKA B Toulli B. fKIMO K BiH mife crioyaTKy B3OBIK
DC, a morim CB, BiH 3ycTpiHe camiBHUKa 3HOBY K y Touli B. Hac
B 000X BUIagkax Oyme omHakoBuii — 36 c.
SIKIT0 $K XJTOMYMK BUPIMIUTL BUTPOOYBATH [0~
JIT0 ¥ TI0JIi3e HABIPOCTEIlb KPidb KIyMOy, BiH
IIOTPaNIUTh 0 PYK CaJiBHUKA Ille paHimie, a ca-

a
Me yepes t=2—=18 c.

vl v

XLV Bceykpaincbka onimniaga. Paiionu, 2007 p.
1(8,2007P)

e 13 g M _o M
XB XB C

o AKIIO IPUAHATH, IO IIPUCKOPEHHS BiJIbHOTO MAaAiHHS Ha 3eMJIi —

M
10 —-, maca acrponasra — 90 Kr.
c
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o «Maiixe HeBarome» MoBiTPA mepedyBae I 3HAYHUM TUCKOM i IIpo-
SABJISIE CBOI IPYsKHi BJIaCTHUBOCTI.

e BpaskaTumemo, 1110 6auku BigkpuTi. Toai 3a paxyHOK OiJIbIII iHTEH-
CHBHOI'0 BUIIAPOBYBaHH 0AHKA 3 rapsAY0I0 BOJOO IITBUIIIE JIETTIIATH-
Me, i Tepe3u MOCTYIIOBO BiAXUJIATUMYThHCS BiJl IIOJIOKEeHHS PiBHOBA-
ru. HaBiTh AKIIO Bce BifOyBaTUMEThCA B rapAvYOMY BOJIOTOMY IIOBi-
Tpi 1asHi abo AyI0oBoi KiMHaTH, piBHOBara 0y/ae MopyIIyBaTHUCA TaK
camo: 6aHKa 3 XOJOJHOI BOJOIO OIIYCKATUMETHLCS, a 3 rapsauoio —
nigHiMmatTuMeTrbcsa. TinbKU Tellep IPUUYNHOI Oy/e KOHIeHcAaIlid
BOJM Ha XOJIOAHiM OaHIli, HABITH Y BUIIAAKY, KOJU OAHKIM 3aKPUTI.

e 4,675-10° m°.

2 (8, 2007P). 400 m. Yac pyxy xgomuuka t=10 XB cKJIaJaeTbCcsa

3 yacy o cylepMapKeTy i Hasa: L + *+ L= &t =400 m.
v, U, v, +0,

3 (8, 2007P). IlenTp Mac TpUKYTHUKA TTlepebyBae Ha TTEPETUHI Mei-
aH. Y IIbOMY JIETKO MePeKOHATHUCHA, PO3Pi3aBIIu MOAYMKU TPUKYTHUK
Ha TOHKI CMY)KKWU, IapaJiefbHi oxHiit 3i cTropiu. IleHTp Mac KoxxHOI
CMYJKKHU IIepe0yBae mocepequHi. 3’€QHYIOUN CePEeIUHN CMYKOK, OTPH-
Myemo MegiaHy. Touka mepeTuHy MemiaH OiJIUTH iX y BigmomrenHi 1:2.
Came TOMY, 3a AKUii O KYyT MU He B3AJINCH, IJIeUe IPUKJIAJEHOI CUIN
Oyme B Tpu pasu OiJIbIIIOIO 3a IIjIeue mg , OTKe, Cija He 3ajieKaTHIMe

. . . mg
BiZ KyTa I TOpPiBHIOBATUME T . IlTomo poboTu, TO BoHa OyAe TUM MEH-

11010, UMM MEHIITI0I0 Oye BUCOTa, Ha AKY IMigHiMeTbCcsa meHTp Mac. 11106
IIePEeBEPHYTHU IIJIACTUHY, CJIiJl IePeBeCcTH ii y BepTUKAJIBHE IOJIOKEHHS.
IIpu mpomy BucoTa h IeHTpa Mac JOPiBHIOBATMME TPETUHi BUCOTHU
H , omrymieHoi 3 BEPXHBOTO KyTa TPUKYTHUKA. HalimeHIIa cTOpoHAa
TPUKYTHUKA BingmoBimae Haibinbiniit croponi. OT:Ke, MIacTUHY CJIiJ
ImepeBepTaTH, Y3ABIINCH 38 KyT HaBOpoTu cropoHu 100 cm. [lopiBHIO-

1 1
0UM TJIOI TPUKYTHUKA 5-6080: E~IOOH , 3Haxomumo H =48 cm
i A= % — 48 IIx .

A A
4(8,2007P). P> MAHEMAL o005

XB

5 (8, 2007P). Maca meraJsieBoi JiHilikm m, =2m, =200r. Ilicaa
ONYCKaHHS CUCTEMHU Y BOAY AepeB’dHa JiHiliKa Ha OOHY IIIOCTY OINHU-
Jacs i BOJ0I0, OT:Ke, CIJIa HATATY HUTKU 3MeHIITUIacsa Ha cuiry Apxi-

gV, 1 . . .
Mena pscfl = E&mlg. Ha nBi Taki cuniu Apximena sMeHIITUIACA CUIa
P1
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HATATY HUTKH, 1110 YTPUMY€E MeTaJIeBy JiHiuKy. AKIo mig Bogoio onu-

. 1p, _ P
HHujacA k-Ta yacTHMHA MeTaJseBol JiHiliKM, MaeMo ——>m, g =k
pl 2

mgg s

. 3
3BiKU 3HaAXOAUMO k= Z .

XLV Bceykpaincbka onimniaga. Hinponetposcbk, 2007 p.

1(8,20070)
KT

e 305 03" .
mv? mm®
. ngzmo H.

e Jlus. 6i0nogidv 0o 3adaui 1 (8, 2007P ).

e Jlus. 6i0nogidv 0o 3adaui 1 (8, 2007P ).

e fAKIo HA KyxHi TuX0, To AHapito. ['yuHuil 3ByK TejieBidopa mopss
3MEHIITye YYTJINBICTD JIIOACHKOTO ByXa.

2 (8,20071). 3,05 X
KT

3(8,20071). t, =20c, t, =5 c. 3a uac migitomy 400 c 110B3 TMKHUKA
npoxoaAaTh yci immri 19 mmxuukis i 20 TpoMiKKiB MiK JMKHUKaAMUI

400
3 iHTepBanOM uacy t, :W c¢=20c. 3a gac ctycky 100 c inTepBanu

qacy OygyTh yueTBepo kKopormumu: t, =20 c.
4 (8,20070). 10 m>.

5 (8, 2007). BrasxaTumemo, 1110 BCcepeamHi chepu Maiizke BaKyyM,
a TaKOJK BpaxyeMo Te, 110 OAHY BiCiMKY KOHel MosKHa 0yJio O He BUKO-
PUCTOBYBAaTH, 3aMiHUBIIN AEPEBOM, 0 AKOTO MPUB’A3aTHU OJHY 3 Mar-
ne0yp3bKux miBKyab. F=1200 H.

XLVI BeceykpaiHcbka onimniaga. 2008 p.

1(8, 2008)
9 YA
XB

e 6

e Kimorpam Boau Mae 0iJbIITy Macy, OCKiJIbKHY B 0JIii MeHIIIa TyCTUHA.

’ o KT
e O6’em ogHaxkoBUii. SIKIIO BoJa AUCTUIbOBAHA, il rycTuHa — 1 — .

JI
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. . KM
e JIroguHa HAOIMIKAETHCA M0 A3epKaJa 3i mBuakicrio 7 —. OTxe,

Tox
BifcTaHb MiXK JIOAMHOIO Ta il 300pakKeHHAM 3MEHIITYEThCA 31 IITBU-
. KM
KicTio 14 .
roj

e Becesika yTBOPIOETHCA 3a PAXYHOK 3aJIOMJIEHHS i1 BiIOUTTS mpoMe-
HiB ycepeanHi Kpaleyab BOIH.

I l
2 (8, 2008). I1epioxg xomuBaub MmaaTHuKa T =27, |— =1,8 ¢. 3a 1eit
g

1 .
Yyac HUTKA IIPOXOJAUTh KyT 8°, 1110 CTAHOBUTDH i Bim 360°. OT:xe, T4-
rapenb OIPOXOAUTH IIIAX, V 45 pasiB MeHINIUH 3a TOBKUHY Koja 27l.

. . 1 ™ M
CepenHs MIBUAKICTh TATapIs 3a Iepion v = E_ ~6,7 —. 3azHauumo,
c c

10 HAaOJAMKeHHA T =3 HiAK He MO3HAYMJIOCA Ha TOUYHOCTI Bigmosinmi,
Y 4OMY MOTIJIH IIePeKOHATUCS Ti, XTO PO3B’A3yBaB 3a4auy B 3araJbHOMY

Jel

. M
BUIIALL: U= ETH =6,7 —. fIx 6aunMO, YMCJIO0 T CKOPOTHUJIOCH.
c

3(8,2008). Pozginsaemo pyx ¢yTOoIicTa HAa MPOMIMKKY Yacy, HaIpu-
KiHIl AKX BiH 3MiHIOBaB IIBUIKICTE:
X, MA Y, MA

20 HHIHHHHENC 20

W

~

10

T~
N
|~

Sy

0 5 10 4o 0 5 10 ¢

Oc<t <3c,3c<t,<bc,b6c<t;<10c, y ma
10c<t,<1lc, 1llc<t;<13c (Jus.

nepwuil i Opyeuil pucynxu). Bigmiua-

€MO Ha KOOPAMHATHIN IJOMIMHI KO-

OpAMHATH IUX TOUOK i 3’emmyemo ix 14
Bimpiskamu (due. mpemiil pucyHok). H
Y Bupineniii Ha TpaekTOpil TOUIi R S O S N -
dyroomicr crosas 4 ¢ (6 c<t,<10c¢). P
Tomy 38a mepiri 10 ¢ BiH momosaB HIEREN
max 26 M + TmM=32 M i3 cepeqHBOIO 0 16 24 x, ™
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. M o . .
mBuakicTo 3,2 — . HaibinbIri 3ycusanas gpyToosicT JoKIagaB y KYTO-

. C .
BHUX TOUYKAaX, SMIHIOIOUH IIIBUAKICTB.

4 (8, 2008). Kysis Buserisia Kpisb OTBip, AKUH YTBOPUJIA, YJIETiBIIHA
B AisKKy. BBaskawoum, 1110 BcepeanHi KKK KyJIS pyxaJjacs B3JJOBXK Tia-
MeTpa, 3HaXO0QUMO, III0 3a Yac PyxXy KYJi AisKKa MaJja IIOBEPHYTHUCA Ha
180°. Binpiii Kytu, Hanpukaas 540° , BUNIAIa0Th MAJIOAMOBIDHUMIH.
Omxe, yac pyxy KyJii JopiBHIOE miBIepiony obepTaHHsS AisKKHU. 3Bigcu
BHAXOAUMO U, =D, (E + 1) ~25 2,

T c

5(8,2008). 3 meBeIMKOI ABifi- A
KU OTPUMAJIU BEJIUKY I’ ATIPKY.
Ochb 1110 BHAYUTH yMiTU Oymy-
BaTH 300pakeHHs B JiHzax! 3a-
3HAUMMO, IO B3JOBXK Biapiska
IOILJIBHO «IYyCKaTW» IIPOMiHBb
Ha JiH3y, OCKiJIbKU HmilicHe 30-
OpaskeHHs Bigpiska Oyme 3aB- v
JKIU ITepe0yBaTH Ha I[bOMY IIPO-
MeHi IicJsa Moro 3ajJoMJIeHHS, a YABHEe — Ha HOTo IIPOJOBIKeHHi.

XLVII BceykpaiHcbka onimniaga. Paiionu, 2009 p.

1 (8, 2009P)

e fAKIIo resikonTep migHiMaTHMeETHCS 3i CTAJIOI0 MIBUAKICTIO, TPAEK-
TOpiA KiHumKa rBuHTa Oy/Zle TBUHTOBOIO JIiHi€I0, IKYy MOKHA 1moba-
YUTH, BIIKPYTUBIIN KOBIAYOK PYUKH.

e 3aBAAKHU TEILIOIPOBIAHOCTI TepMoOMeTp OOMIHIOETHCS TEIJIOTOIO
3 HOBKiaaAM. 3aBAAKHN POIIIMPEHHIO IOro poO0UY0i peuoBHUHU
3i 30inbIIeHHAM TeMIIepaTypu, MU CIIOCTepiraeMo Ha IMKaJIi Bigmo-
BimHi TOuKHU.

e CTucKamouu JOJIOHI B KyJlaKU, MU 3MEHIIIYEMO ILJIOIIY ITOBEPXHi,
uyepes AKY BiOyBaeThCs TeljIonepeaaya.

e Haiibinpmnry rycTuHy Ma€e Boja Ha Haibiabirii raubuui. Tomy Boaa,
110 OXOJIOAKYEThCSA 0e3IIocepeHbO il JILOAOM 0 HYJIS I'PajayciB,
He OIIYCKAaEThCs BHUS i He IIepeoXoJIoNKye pub y3UMKY.

e Pos:xapeHi rasu pyxamThCs 3i MIBUAKICTIO 6 —— B HAIIPAMKY PYXY
(¢
pakeru.

2 (8, 2009P). Baru mokasyoTh Macy, 30imbirerny Ha 500 r. Tomy
3a 3BasKyBaHHA I’ ATU s0ayK 10 100 I KOKHe BOHU IIOKaKyTh 1 KT.
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3 (8, 2009P). I1epemiIeHHA KpoTa CTAaHOBUTH 8 M, a nuiax — 20 m
(OQus. puc. B ymosi). Otike, nuisax 6inbminii 3a mepeminiesnss B 2,5 pasa.
Bpaxosyiouu, 1110 BHU3 Ta Bropy KpiT II0J0JaB II0 5 M, a TOPU30HTAb-
HOIO AiisHKoi0 10 M, IIIBUAKICTh IepecyBaHHS KPOTa FTOPU30HTAJIBHOO

. M
minsgHKo cranoBuTh 0,5 —.
¢

4(8,2009P). 1400 —.
M

5 (8, 2009P). Karer maBmpoTtu kyta 30°
IOpPiBHIOE IOJOBUHI rimorenysu. ToMmy KyT Bif-
ourTa (oTiKe, i mamiHuA) Bix moBepxHi irpar- 30°
KU IPOMeHs, II[0 IIOTPAIIUB B 0Ui :oHOMY (isu- -

Ky,— 30° (dus. puc.). OtTixe, %:2.

XLVII BceykpaiHcbka onimniaga. AHinponetposcbk, 2009 p.

1(8,2009A)

e Mauri po3mipu Ta TOTOKHM HMOBIiTPA.

e [loTeHITialbHA €HEPTrid TATUBU NEePeXOJUTh V KiHEeTUUYHY eHepriio
CTpinu, AKa JaJIi MepexoauTh y MOTEHIiaJIbHY €Heprilo B MOJIi Td-
JKiHHSA, a 3a TIOBePpHEHHA CTPijIu Ha3aJ — 3HOBY B KiHETUUHY eHep-
rito. HacTtuHy eHeprii cTpijsa BTpadyae, IPUMYINYIOUN PYyXaTUCST
noBiTpA. Ii BTpaTu 3periTo TpoABIAIOTHCA Y BUTVIALL TEIJIOBOL
eHeprii — miABUINEHHS TeMIepaTypu CTPiid ¥ HAaBKOJUIIHHBOTO
moBiTpPA.

e MicauHa mopiskka BUHNKAa€E BHACJITOK XBUJIb HA TOBEPXHIi o3epa —
HEMOB MaJIeHbKUX MO-Pi3HOMY HaXUJIEHUX PYXOMUX A3epKay. Yum
CUJILHININI BiTep, TUM IIMUPIIIA Ta JOBIA JOPiKKAa.

e Ilig yac BiOpoA3BiHKA cUJIa peaKIlii ormopu, a 3 Helo I MaKCUMaJIbHa
MOKJIMBA CUJIA TEPTS CIOKOIO IMePiofUYHO 3MiHIOIOTHCH, a TPOEKI[id
CUJIV TSAKIHHS Ha CXUJI — Hi. ¥ MOMEHTHU, KOJIX CUJIa peaKIlii omo-
PU BMEHIIYETHCA 0 AeAKOT0 KPUTUUHOI'O 3HAUEHHS, i TOUNHAEThCS
PYX MOOiJIbHOTO TejedoHy.

e KoMmIleHCyIOUM CUIy HATATY KaHATY, CUJIa TEePTA CIPAMOBAHA BJIiBO
# mopiuioe 2000 H.

2 (8,2009/[). BigHOoCHO 3eMJIi IIBUKICTh XJIOIMMYNKA IIPOTU PYXY €c-

4 3 7
KajaTopa — 31 = 12 CXOIWHOK 34 CEKYH/IY, a 38 PyXOM eCKaJjaTo-
4 25 .
pa — —+—=—— cXOAuHOK 3a ceKyHAy. I1[o6 mpobirtu 35 cXOTUHOK

3 4 12
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Ii€ro K JiHieI0 eckajaTopa Hasal yropy, XJOIUYNKY 3Hanoourscsa 60 c.
A 11100, He HOPYIITYIOUH IIPABUJI, 30iIrTH BHI3, a IIOTiM yropy 3yCTPiUuHOIO
ainiero — 50,4 c. Pisaunga B 0,6 ¢ Ha KopucTs Apyroro cienapito. Ilo-
mpaBja, MOKHA 3raJlaTy IPo JesdKni yac, HeoOXigHu# Ha Te, 100 YHUBY
MOMiHATH JIiHiI0 ecKajiaTopa. AJie ToJi, MOKJIMBO, BAPTO BpaXyBaTHU PyX
yiKe IicJIs ecKajaTopa 3a ¥ IIPOTH HMOTOKY Jiofaen. Takok MorKHa ITij-
paxyBaTu eHepreTUYHi BTPATH B IIEPIIOMY i IPYyromMy BHOAAKaX, AKi
MOKYTb BILIMHYTH Y BUTJISAL BTOMHY Ha IMOAAJBIIUHA PYyX... A II1e BasKJI-
Be posTalllyBaHHS BUXOIB 3i craHIii meTpo... K 6aunmo, peasbHi 3a-
Jaui saByKAY CKJIALHIIIL 3a Ti, AKi po3B’A3yI0ThH Ha oJiMITiazax. 3a3Bu-
yaii 3 yMOBU 3PO3YyMiJIO, IIIO CJIiJl BDaXOBYBaTHU, & YMM MOKHA 3HEXTyBa-
Th. AJle 3aBXKAW KOPMCHO IIPOBECTH MHOMIOHUI aHaJida caMOCTiiHO.

3 (8, 2009). B — csair-
Jomion, A — 300pakKeHHH.
OnTuuHa Bich, MepHeHIUKY-
JdpHaA Jo JiH3u. Byaysartu
XiJT TIPOMEHIiB y BOIIUTI CJIif
3a KJIiTMHKaMM, 1 TOAl HaBiTh
0e3 BUKOPUCTAHHSA (QOPMYJIHU
JIIH3W MOJKHA OTpUMAaTU TOUHi 3HaueHHdA. [liciaa mobymoBu (dus. puc.)

3a Teopemoro ITidharopa F=+/4%+22 cm=2v5 cm=4,47 cwm.

4 (8,2009]). Iukosiu rapHa ifiess JO3BOJISAE CYTTEBO CITPOCTUTH PO3Y-
MiHHSA CKJIAAHOI 3amaui. Y ABUMO KOKHY KOMipKY, 00MesKeHYy BOCKOBOIO
CTiHKOIO TOJIOBUHHOI TOBIuMHU (Jus. puc.).

KookHilt KoMipIli HAJIeKUTH CBOA TaKa CTiHKa,
nepumerp Akoi — 1,8 cm (dus. puc. 8 ymosi),

IOBKUHa — 2 CM, a TOBII[UHA TOHECEHLKOI 0060- :
d . .
JIOHKU — IR 006’eM BOCKY CTiHKU MOJKHA 3HA-
HTH AK TOOYTOK IIUX BeJIUUYUH. 3 IPYTroro 60Ky, O
00’eM BU3HAUAIOTh Uepe3 Macy Ta I'yCTHUHY.
. 5

IIpupiBHiotoun, 3HaxoauMo d = 72 MM = 0,07 Mmm.

5 (8, 2009[). Ilo6yayemMo B a3epKajii 300pasKeHHSA 3aJM Ta YUYHIB
(Ous. puc. Ha c. 150). 3 ToAiGHOCTI TPUKYTHUKIB 3HAXOIMMO HANMEHIITY

12 . .
HMINPUHY A3epKaia h = ra M=1,714 m. OCKiTbKY MU 3HEXTYBAJIU PO3Mi-

pamMu yuHiB, a BOHM IIif] Yac BIIPAB Ille MOXKYTb POOUTH PYXU PYKaMHU, Y pe-
aJIbHIN cUTYyaIlil CJIif BUMaraTu A3epKaJio IIfoHaiMeHIIe IMpuHoo 1,8 M.
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XLVIII BceykpaiHcbka onimniaga. Paiionu, 2010 p.

1(8,2010P)

e Posrisuemo 36iabireny B 10 pasis icTory, yci mpomopirii akoi sa-
gumuianca HeaminEuMHu. Opurinan ta ii 36isbireHa Komia reome-
TPUUHO MoAi0Hi (dus. noschenus 0o pos3s’s3xy 3adaui 4 (7,199911)).
Omxe, 06’eM icToTH, a 3 HUM i Maca 30iJIbIININCE Y 10 =1000 pa-
3iB. Horm moBuHHI yTpumyBaTu 30iablneHy Bary Tijma. MimHicTb
KicTOK mpomopiIifina 1mIoIli ixusoro mepepisy. Cuia m’sa3iB mpomop-
miifiHa KiJIbKOCTi BOJIOKOH, ITIO iX YTBOPIOIOTh, OTKe, TaKOK ILJIOMIL
nepepisy. 3i 30iablreHHaM JiHIHHUX po3mipiB y 10 pasiB mioia
mepepisy Hir icroTu 36igpmuaacs y 10° =100 pasis. Maemo HeBig-
HOBifHiCTE MidKk 30inbiIeHHAM cuau TsaKiHHA B 1000 pasiB i 36iab-
mIeHHsaM MirnHocTi Hir jguiire B 100 pasis. AKOu HOTU BEJIUKUX iCTOT
He 0yJI1 TAKUMU TOBCTUMU, TO HE 3MOTJIX 6 iX yTpUMAaTH.

e V HMKHIN yacTHHI cudoHA 3aJIUNIAETHCA BOJA, SKa
IepeInKo/»Kae HaAXOMKeHHIO 3allaxXiB i3 KaHaJriza-
MifiHOI cCTEeMU IO KBapPTUPH.

e Mu 6 mobaumau JOCUTH PiBHOMipHO po3TallloBaHi
KYJbKHU TOINOBUX Kpamenab. Ti, 1mo 6Jau:Kdi 10 HAac, f
OiJsbImi, Ti, 110 HaJi, yce MeHIIi i MeHIIIi 3a po3Mipa- |
MU, ajie Bce OJIMIKUi Ta OJIMKYi ogHA 10 OgHOI.

e 3 TOUKM 30py aKBapiymMHux pub Ha-

i po3Mipu HaBpAJ YW 3MiHIOIOTHCHA, > it
OCKiJbKU pubu He 0AUMIM HAC B aK-
Bapiymi, 1106 MaTu 3MOTy HOPiBHATHU.
3 isuuHOI TOUKHU 30Dy, AKIIO MU TU-
BUMOCS MEPHEeHIUKYISIPHO I0 MOBEPX-
Hi 3 TOBiTPS Ha AKYCh TOUKY Y BOXiL
(puc. 1), 3a paxyHOK 3aJIOMJIEHHSA CBiT-
Jla HaM 3[Ia€ThCd, IO IS TOYKA Iepe-
OyBae OJiMKUe — Ha MepeTHuHi IpPomoB-
JKeHHS NPOMEHIiB, IO MOTPAMJISA0TL Puc. 1 Puc. 2
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y 3iHUIIO OKa (IepeTHH MyHKTUPHUX JIiHii). dKIMo suBUTHCA 3-Tif
BOJU B IOBiTpA (puc. 2), HABIAKU, TOYKA 3JAETHCA HAM BiJgaIeHOIO
GinpIme, HixK € Hacupasmi. OT:Ke, 3a IPABUJIbHY BiAIIOBiAb MOXKHA
BBasKaTHU TaKy: 3 TOUKHU 30PYy aKBapiyMHUX MEIIIKAHI[IB MU 3Ja€MO-
cs BigmajleHUMU 1 3MEeHIIIeHUMU.

e [IpomoB:kyeMO pisdb0y B3IOB:K yCi€l MOBMKMHU IITypyIia ii OTpUMYy€E-
Mo Ipuban3Ho 24 obepTH.

2 (8, 2010P). 3amauy MoKHA po3B’A3aTu AK rpadiuHo, Tak i ama-
airTuuno. Ha rpadiky mBuakocti Bixg uacy mpoBoaumo 10 mpammx
i3 pisHMMU KyTaMu HAXUJAY # 3HAXOAUMO HAMOLIBINY KidbKicTh IXHIX
nepetuHiB. KokHa mpaMa Moske MaTu 9 mepeTUHIB 3 iHIITUMY, 3arajaoM
9-10=90. OCKiJIbKM KOKeH TaKUH IMePeTUH HAJIEKUTh JBOM IIPAMUM
i paxyBaBcsa ABiui, 3arajbHa KiJIbKicTh 0OTOHIB OyAe yABiUi MeHIIOO:
90

—=45.
2

Mookua smoragarucs, M0 A8 HAWOiIbIIOI KiJbKOCTi 0OroHiB
HaNIIBUAININHA aBTOMOOLJNE CJIiJi po3TallyBaTé MO3any, IMOTIM APYTuit
3a MIBUIKICTIO, i TaK ak M0 TOJIOBU KOJIOHN — HaMWIMEePIIoro aBTOMO0i-
JIsi, 110 ixe 8 HafiMeHITO0 mIBUAKicTIO. Moro 00:xeHyTh 9 aBTOMOOITIB,
HACTyImHOro 3a HUM — 8 Tortro. 3arajgom 9+8+7+6+5+4+3+2+1=
=45 06roHiB.

3 (8, 2010P). ITix 90° mo maepkaja, IO JIEKUTh HA MIOBEPXHi CTOJY
¥ MepneHAuKYJIAPHO A0 ILUIONMHU, AKY YTBOPIOIOTH YACTUHH IIPOMEHS
o i micaia BigouTTa (dus. komenmapi do sadayi 1 (10, 2009P )).

4 (8, 2010P). 50 xr. BigHoImeHHus 06’eMiB [BOX MOAIGHMUX TiJ AOPiB-

l
(Ous. komermapi do po3e’asky 3adaui 4 (7, 199971 )). OOCIciJIbRH TyCcTHU-

Ha peKJIaMHOI IIUTKY YABiUl MeHIIIa 3a I'yCTUHY 3BUYAWHOI, Maca pe-
KJgamHol miutTku 6yae B 500 pasiB 6inbiroio, To6To 50 Kr.

: T . LV ’
HIOE BiTHOIIIeHHIO 1XHiX JiHiTHUX po3MipiB y Ky0i: 7 =l — | =1000

M
5 (8, 2010P). ILnoma mix rpadi- U,?“
KOM IIIBUAKOCTI BiJ uacy 4Ymucesb-

10
HO JOPiBHIOE IIPOUJEHOMY IILJISAXY.
Becw mutax [=95 m. Becs uac py-
xy t=15c. Cepennsa IMBUAKICTH
5

BeJiocuiiegucTa 3a BeChb HaC PYyXy

l KM
v=—=22,8 —.3Hailgemo yac t,,
t rox

3a AKUH BeJOCUIEAUCT IIOJ0JAaB 0 5 10 t,c
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Iepury HmOJOBUHY muiaxy L =47,5m (Jus. puc.). 3a nepmi 3 ¢ py-
xy BiH momosiaB 15 m. [Masi BiH pyxaBcdA 3i MIBHUIKICTIO 10% i Big-
craibp 47,5 mM—-15M=32,5M mnoxgosas 3a 3,25 c. Orxe, ¢, =6,25c,
v, = i—i =7,6 % .

XLVIII Bceykpaincbka onimniaga. AHinponerpoecbk, 2010 p.

1(8,20104)

e Cuu rpaBiTalrii AJsd BeJIMKUX MAacC IEPEBUITYIOThL CUJIHN, AKi yTBO-
PIOIOTH KPUCTATIUYHY I'PaTKy TBepaux Tija. Came Tomy Ha 3eMJi He
MOJKYTbB icHyBaTu ropu, Buiri 3a 10—15 kM (1110 gy2Ke Mao IOPiB-
HSAHO 3 po3MipaMu 3eMJi). YHaCIiJOK BeINUe3HOTO TUCKY KaMiHHS
OiJ TakuUMH TopaMy HOUYMHAE «PO3TiKaTHUCS» Il IIOBEPXHS IIOBO-
Jai BupiBHIOEThCA. Haiibinbie Tiso moscy acrepoimis — Ilepepa
(6smsbko 1000 KM) HelogaBHO OTPUMAaJIa Ha3BY KapJMKOBOI 1Ia-
HETH, TOJIOBHOIO BiIMiHHICTIO SKOI BiJ HEIII0 MEHIIINX 3a PO3MipaMu
acTepoiniB € came chepuuna popma.

e VpauIli Ta BBeuepi, KOJU COHIIe IIepedyBae 0ijid rOPU30HTY, HOTO
IPOMEHi IPOXOIATH Uepes 3HAUHO TOBIIIUH ITap MOBITPSA, HixK yIeHb
(e HEeCKJIaHO MOOAUNTH, 300PA3UBIIHY Xi/l IPOMEHiB uepes JOCUTH
TOHKY aTMoc(epy HaBKOJIO KYJISICTOl 3eMJIi, SK Ha ()OTO 3 KOCMO-
cy). ITpomeni 6isbIrie Po3CiIOIOTHCA U TOTJIMHAIOTHCA.

e [IpoMiKKHK MK KaxJAMH 3aJUIIAIOTh, 1100 KaXJi He Tpickaaucs
mif yac 3MiHM TeMIlepaTypu BHACJIiOK TEIJIOBOTO PO3IIHPEHHS
(0co0JIMBO 1Ie BAsKJIMBO 3a YKJIAJaHHA KaxJIiB Ha BYJIUILi).

e AKOU onTHMUHA I'yCTHHA BOAU HOPiBHIOBAJA ONITUYHII I'YCTUHI CKJIa,
JIiHBY y BOAi B3araJii 60yj0 6 BasKKO HOMITUTH, OCKiJIBKHK TOAI BOHA
HiUMM i3 TOTJIAAY ONTUKY He BiApisusaaaca 60 BiJ JOBKiIIA i 30BCiM
He 3MiHOBajsa 0 Xix mpomeniB cBiTia. OT:Ke, JIiH3a y BoAi ciabiie
3aJIOMJIIOE IIPOMeEHi I Mae OiIbIy (POKYCHY BiicTaHb.

e fK BimomMoO, BOJAAHA IIapa KOHAEHCYETHCS Ha OiJIbIIT XOJOSHUX TiIax
(3ramaiiTe MeraseBi TpyOu 3 XOJIOZHOIO BOAOIO abo IJIAIIKY 3 Ha-
MOEM, AKY HiCTAJIU 3 XOJOAMJIbHUKA). 3 OOKY 3aIIOBHEHOI TEIJINM
HOBITPAM KiMHATH IIOTaHO TEIJIOi30JbOBAHI BiKHA MOMKYTh MaTHU
B3UMKY TeMIilepaTypy HaBiTh Hu:Kue Big 0 °C. OTike, mapa 3 Kim-
HATHOTO IIOBiTPSA He TiIbKU KOHAEHCYEThCA, a i1 HaMep3a€ Ha TaKUX
BikHaxX. 30BHIi, Jle TIOBITPS BBUMKY MAa€ HJOCUTh HU3LKY TeMIepaTy-
PV, BikHa OyauHKY O6iJbIn Terti, Hixk inmmi Tima Ha Bynumi. OTike,
AKIIO IIOCh i Oyme HamMeps3aTu iHeeM 3 OOKY BYJIHUILi, TO Ile OyAYTh
He BikHa OYAUHKY, YCePeAUHi AKOTO IiATPUMYETHCS TEILIO.
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2(8,20104). K110 ITPOIOBKUTU Pidh0Y B3IOBIK yCi€l JOBKUHU ITy-
pyna [=4,5cm, mokHaA HapaxyBaTtu 18 BuTkiB. 3a ogqun obept (0,5 c)
HIyPYII BXOAUTH ¥ CTIHKY Ha OAWH BUTOK (2,5 MMm). OT:Ke, IIBUIKiICTD,

. MM
3 AKOIO MIYPYII 3arJIN0JI0ETHCA B CTIHKY,— 5 ——.

(¢

3(8,20104). ITo-epr1rie, BimzzHAYMMO, II10 3 TOTO, IO OYAMHKM XJIOII-
YMKAa i JiBUMHKY PO3TAIIIOBaHi OAUH HABIPOTH OJHOT0, HE 03HAYAE, IO
M BiKHa po3TaIloBaHi HaBOPOTU (HANPUKJIAL, XJOMYUK MOMKE JKUTHU
B mepIomy min’ismgi, a AiBUMHKA, CKaXKiMoO, y APpyromMmy abo B TPETHOMY).
ITo-apyre, ymoBa 3amadi JOIIycKa€e JOCUTH BiIbHE TPaKTyBaHHSA BUCOTH.
Bynemo BBaskaTu, 10 BiKHO Ha TPeTbOMY HOBepci (He CTiIbKU BiKHO,
AK JIIXTapuUK XJIOMUMKAa) BigmoBimae Bmcori 2,5 moBepxa, a BiKHO
Ha I’sATOMY IoBepci (He CTibKM BiKHO, AK O0JUYYS AiBUMHKH) —
Ha BucoTi 4,5 moBepxa. Toxi 3 mogi6HOCTI TPUKYTHUKIB 3HAXOAUMO,
110 KaJII0Ka JiJNUTh BiicTaHb IO TOPU30HTAJI MiK IiThbMU B CIIiBBigHO-
mienHi 2,5:4,5, abo 5:9. Ockinbky OyANHKY IIapaJiebHi, ¥ TAKOMY 2K
CIIiBBiIHOINIEHHI KaaioKa IiJIUTh BigcTaub Mik Oyauakamu. OT:ke, Ka-
JI0Ka yTBOpuJaca NPUOJM3HO Ha Bigcrami D

d
%40 M=14 M Bifg OYyOIUHKY XJIOTTYUKA.

4 (8,2010[). Piguna 3 Ii*KKU BUJINBAETHCS A
3 TUM OiJIBIIIOO IIIBUAKICTIO, UMM OijbIa pis-
HUIA DiBHIB MiK MOBepXHe pinunu B Akl  y| || =
U KIHIIeM IIJIaHTa, 3 AKOI'O plAVHA BUJINBA- ( ) h
eThcsa B moBiTpA. OTike, HANOIMBITY Macy 0Jrii
MOKHA 3JINTH, SIKIIO IIiJ KiHelb nmepeTikanag
obuaBa KiHIIi mIIaHra OyayTh HA OJHAKOBIii

BucorTi (dus. puc.). IiKKAa 3 0JIi€ero
D 1 D-d
m=pnR’y,ne R=—, y=—|1-——|-(H -h).
PRy, 1 5 Y= ( 5 ) ( )
m=900-1-(0,3)*-(0,73-0,2) m ~135 Kr.
M

5(8,2010/[). 3amexkHiCTh IIBUI- v ¢ i

KOCTi Bijf uacy HaBe/ieHa Ha PUCYHKY. 2 [

3a mepIiry IIOJOBHUHY dYacy
(7,5 ¢) Tino momosaso 6 m. OTike,
cepenHs IMIBUIKICTH 3a MEPIIY II0-

M
agoBuny uyacy — 0,8 —. Ha napy-
c

rifi HOJIOBUHI ILIAXY BU3HAUUTHU
CepeHIO IIBUAKICTh BUSIBIAETHCS 0 5 10 t,c

\
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CKJALHiIe y 3B A3KY 3 THM, II[0, IIPOIXaBIIN IIOJOBUHY HILIAXY (6 M),
TiJIo 6 ¢ IepeOdyBaJio B CIIOKOI, a MOTiM 3a 3 ¢ MOJ0JIaJio APYTi 6 M Imis-
xy. He 30Bcim 3posymino, HA sKkuii yac gijutu ocranui 6 m. Ha 3 ¢, un
Ha 9 ¢, UM Ha AKUICH Yac MiK IuMHu ABoMa 3HaueHHamMu? Ha mepriuit

. . 6 m M
ImorJAj 3JaeTbCcsd, 10 IpaBUJIbHA BiANOBiAb U, :3—:2— . Ane
c ¢

ysaBiMo co0i, 1110, HAIPUKJIAL, aBTOMOOiIb Ha IIeperoHax, MOoI0JaBIIN
[epIITy IOJOBUHY IIJIAXY, He IOIXaB AaJli, a 3yIUHUBCA YepPe3 TeXHIuHy
HecIIpaBHIiCTbh. I Bech Uac IIpoCTOI0 eKiak roTyBaB HMOTo A0 IOJA0JIaHH
IPYyroi IMOJIOBUHU IIJISXY, BBasKAOUM, 1[0 38 PAXYHOK Kparrmoi migro-
TOBKM MAIIIMHU BAACTHCS HAJOJYKUTHU BTPAUEHNN Yac. 3pO3yMiJio, 110

- L. e . . 6 m M
B HallIiit sajgaui niit curyanii Bignosinae v, = 9— 0,67 —.
c

C

XLIX BceykpaiHcbka onimniaga. 2011 p.

1(8,2011)

e Binomo, mio Temsiora mepemaeTbcA Bim OinbIT rapsuyoro Tija
o 6inbin xogomuoro. Tomy poboua uacTMHA BHYTPIITHBOTO OJOKA
KOHAUIlioOHepa Mae OYTH XOJOHIIIO0, HisK mOBiTpA B KiMHaTi (11100
BimObupaTu; TemJyaoTy), a poboua YacTHMHA 30BHIIITHBOTO OJIOKa — Ta-
pAuinioo, Hisk moBiTpsa Ha Bysauti (1106 Biggasatu Temaory). Takuit
pesxuM poboTu 3a0e3meuyioTh CIelliaJbHUN ABUTYH 1 pignHa, AKa
IMUPKYJIIOE MiK OJI0KaMU.

e YeHb Mifi COHAYHUMU HTPOMEHAMU 3eMJIsI HarpiBa€ThCsd, a BHOUI
octurae. ¥ cepegHbOMY HAWHMIKUOIO OyJe TeMIlepaTypa BpaHIli
micaa cxoxy CoHIlA, KOJM BOHO IIfe He My:Ke scKpaBe i KiTbKicTb
TEIJIOTH, AKa HaAXOOUTDH BiJf HHOTO, 3PiBHIOETHCS 3 KiJbKicTIO Te-
IJIOTHU, AKY Bigmae 3eMs.

¢ 3opi m06IU3Y TOPUBOHTY HE CIIOCTEPITaIOTh HABITH V ACHY HiU TOMY,
1[0 ITPOMEHI BiJi HUX MPOXOAATH TOBCTUH IITap MOBITPsA, PO3CiIOI0-
Yyuch i morauHaoounch y Hbomy. Came Tomy HaBiTh Ha ComIle mo-
613y TOPUBOHTY MOYKHA JUBUTHCA HEO30POEHUM OKOM.

e Kuminua — 1ie BUITapOBYBaHHS BOAU y BChoMy 00’eMi. Byanbarku
He TiJIbKY YTBOPIOIOTHCS 3 ITapiB BOAM, aje i MPOJOBKYIOTh 30i/1b-
IIyBaTUCSA 3a PAXYHOK BUIIAPOBYBAHHA IIiJ uac cijuBaHHA. [ly:xke
HEBEJIMKUU BHECOK Y 30iJbIIIeHHA IXHBOTO 00’€My POOUTH POBIIIN-
PeHHA 3a paxyHOK 3MEHIIeHHS TJIMOWHU ¥ TUCKY BOAU HABKOJIO
HUX.

e J[3epkaJio MOXKHA IIOCTaBUTU AK JiBo- HIMHA NMTAXA JIONOTUIA:
pydY, Tak i mpaBopyd4 Bix Hanucy, mo6 AX ®OTOH! JIITA BE3 TUIA!
0yJIO 3pYYHO IPOUMTATHU:
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Hoinka. @oToH — 11€, TaKk O MOBUTHU, HaliMeHIIIa YaCTUHKA CBiTIAa,
abo kBaHT cBiTyia. [loHATTA KBaHTa cBiTsia 3ampomoHyBaB A. EifHmTeitn
y 1905 p. HasBa «doroH» 3’saBuiacd misHinre. PoToH He Mae Macu, TOMY
B IIOPOJKHEYl PYyXAaeThCs 3 HAMOIJBII MOKJIMBOIO IJA MaTepii mBuakic-
TIO — 3i IIBUAKICTIO CBiTJIA.

2(8,2011). v=——=5 X
NSt c

3(8,2011). v, =—= _—0,5 22
1,5-12 XB

4 (8,2011). 3o6paskeHHA Ma€ HATYPaJIbHY BEJIUUUHY, KOJM IPEeIMET
nepebyBae B moaBitHOMY (okyci. BukopucrToByloumu dopmysy JiH3HU,
3HAXOAMMO, IT10 ii poKycHa BigcTans — 20 cM, a BigcTaHb Big Komari-
KM [0 JiH3u uepe3d 3 ¢ MOJbOTy cTamoBuTuMe 10 cM, TOOTO HMOJTOBUHY
doxycHoI BicTaHi. 300pakeHHs Oy/Ie YABHUM i 30ibIlIeHUM y 2 pasu.

5 (8, 2011). O6’em akBapiyma cTaHOBUTH 64 JI, a Maca PiguHU —
68 xr. OT:Ke, cepeHsa TYCTUHA PiIMHY TIePEeBUIIY€E TYCTUHY BOIU, i O~
KT
M
Buxopucrtosyiouu rpagdik, sanucyemMo Macy pifuHU B aKkBapiymi i 3Ha-

XOOWMO, III0 CEPEeNHiil Iap pifivHU € BOMOI0, OCKiJIbKU Ma€ T'yCTUHY

1000 25

3

Ha abo ¥ ABi pifuMHU 3 TPHOX MAIOTHL I'ycTUHY Oinbiry, Hik 1000

i saiimae 06’em 19,2 .
M

L BceykpaiHcbka onimniaga. 2012 p.

1(8,2012)

e Kouu resikomnTep 3aBrUCHE B IOBiTPi, Baru mokasyBaTUMYTh Te€ ca-
Me 3HaUeHHs, III0 ¥ TOJi, KOJU IeJIIKOITep CTOITh i3 BUMKHEHUM
aBuryHoMm. lle MoKHa MOACHUTH THM, IO 3arajbHa Maca KyoOa
3 TeJIIKoIITepoM He 3MiHIoeThCs. Cuila THCKY IIOBITPSIHOT'O IIOTOKY
Ha JHO Ky0a Oy/[e ImepeBHUIIYBATU CUJIY THUCKY Ha Aax Kyba dAKpas
Ha Bary reJiikorrepa.

e Kosiu aBTOMOOiIbL rajaibMye, JIIOAU BCEPEeIHHI BiguyBaroTh, IO iX
KHujgae BIepen, Haue CUJA TAKIHHS 3MiHIO€ CBili HAIIPAMOK. A gK
yciM BiZmoMO, KyJbKa 3 TeJi€EM PYXa€ThCA IIPOTUIIEKHO IO CUJIN
Tsokimaga. OT)Ke, KyJabKa I JaxXOoM aBTOMOOIISA MOYHE pyXaTUCs
BiZHOCHO HBOTO Hasan. PismuHa HPUUYMHA IIOJISATA€E B TOMY, IO
Bara KyJbKI MEHIIIA 3a BAry TaKOTO K 00’€My HaBKOJHUIIIHLOTO II0-
BiTpa. Binbmr minbHe mOBiTPA, AK 1 JIIOAM B cajlOHI, HaMaraeTbCcsa
3a iHepIliero IPAMYBaTU BIIepe, BUTiCHAOUN OiIBII JeTKY KYJIbKY
Y 3BOPOTHOMY HAIPAMKY.
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e Micanp Mmae (popMy KyJi i po3TallloOBaHUUA 3HAYHO OJIMIKUE 10 3eM-
Ji, Himxk 30pi. Mu 6aunmo MicAlb 3aBAAKYN TOMY, 110 BiH BigOuBae
couauHi npomeni. Ajie CoHIle OCBITJIIOE TiIBKH IIOJIOBUHY MiCAYHOI
rysi. Komu Micans o6epHeHNIT 10 HAC IepeBakKHO 3aTeMHEHUM 00-
KOM, MU 0aumMo Horo y BUIJIAAl csaouoro cepma (dus. puc.). Orxke,

y HanpaMkax B i B 3opi He MoyKHa mobaunTu - N\
HaBITB y ICHY IIOTOJY, OCKiJIbKHU 1X IIEPEKPUBAE @ @

3aTeMHeHa oBepxHsa Micsansa. [ukosu il HaBiTh :
MOXKHA ITO0AUUTU 3a PAXYHOK ysKe CJIa0KOTo )
OCBiTJIEeHHA BimOuTUMU 3eMJIeI0 COHAYHUMU @ @
IPOMEHAMU.

e Haiinermie BiffipBaTu KOJIOAY BiJ 3eMJIi, y3ABIINUCH 3a i1 Kpaii. AKIo
KOJIO/Ia 3BYIKYETHCS IO AKOTOCh Kpato, CJIi OpaTucs came 3a HbOTO.
SkKmro KoJsiona piBHA, MOKHA B3ATHUCS 3a OyAb-AKUI Kpail — CHUJIHA
IpHU I[bOMY OYAYTh ONHAKOBUMH ¥ HOPiBHIOBATUMYTH II0 IIOJIOBMHI
Baru KOJIoAu. ¥ POSTVISHYTHUX BUMIAJKaX KOJIOAA BilpHBaeThCS Bif
3eMJIi BCi€I0 JOBYKMHOIO 38 BUHATKOM JIMUIIE IPOTUJIEKHOTO Kpalo,
AKUHA IPOMOBIKYE cIUpaTUCs Ha 3eMJto. Ile momomarae yrpuMyBaTu
KOJIONY I 3MEHIIYye IPUKJIaAeHny cuay. MoKJInBO, XTOCh IIOAYMAaB,
1o BimipBaTu KoJiomy Tpeba IOBHiICTIO, 11106 BOHA He MOTHKAJacs
IO 3eMJIi »KOIHOI0 TOUKO00. Tomi ciIif y3saTucs 3a cepeiuHy KOOI
¥ IPUKJIACTU CUJIY, II[0 JOPiBHIOE Basi KOJOIN.

e 2012 pory HoGesiBcbka npemia 3 ¢pisuku OyJia mpucyasKeHa 3a 10-
claimsKeHHA B rasaysi mMikpocBiTy. 3oxpema, Cepsx Aporr i Iesin
Hoxett Batininenn orpumainu Haropony 1,1 MaH mosapiB 3a ekcie-
PUMEHTaJNbHI HOCHiIKEeHHs IIOOAUHOKUX UACTUHOK, IO JO3BOJISE
MaHiIyJIl0BaTH IXHBOI IIOBEIiHKOIO, 30KpeMa BUKOPHCTOBYBATHU
JIJIs1 CTBOPEHHS KBAHTOBUX KOMII'IOTEPiB i AysKe TOUHMX BUMipIo-
BaJIbHUX IIPUJIAIB.

l +1
2 (8, 2012). B3a GpopMyJIOIO IJIS CepefHBOI MIBUIKOCTL U =— = f—tz
1 + 2

3HAXOAUMO IIIBUJKICTH Ha MNEePIINX ABOX TPETHMHAX ILIAXY: Uig=
2v,v, KM .

= =21 . PospaxyBaTtu mBUAKiCTh, 3 AKOI0 Tpeba pyxaTucs
v, + 0, rox

Ha OCTaHHiN TPEeTUHI MIIAXY, 100 YCTUTHYTHU B a€POIOPT, TEllep MOKHA

no-pisHomy. Hanpukian, Tak:

!
Lo b 3 - 1 -210 2%
t, 1

Uy =
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OrpuMaHa IIBUJAKICTh AeI0 3aBeJnKa IJIsd PyXy TaKci HaBiTh 3a Me-
skamu micra. OT:Ke, yUnUTeNb, CKOPIIll 3a Bce, He BCTUTHE B aepoOIOpPT
IO 3aIlJIAHOBAHOTO Uacy.

3 (8, 2012). ITpunyctumo, 110 Uepes3 yac ¢ ymapu ceplellb CIiBIa-
au. Ceplle XJI0MYNKA 3po6UIJIO IPU IBOMY 7, VAapiB, a cepIe AiBUMH-

. 60c 4 .
ku — n,.Toxai t=nT =n,T,, ne T, =5 "% ¢ — Iepioj myJancy
60c 12 . .
xJomunka, a T, = 35 = 17 ¢ — mepiox myJsabcy giBumuku. OTike,
4
n, g =n, ﬁ , 3BifKu 3HaxoAuMo 17n, =15n, . Halimenmri fogaTHi mi-

JIi uncia, 48 AKX BUKOHYEThCSA OCTaHHA piBHiCTs,— n, =15, n, =17,
Yac, uepes AKU ygapu cepaellb COiBnagyThb, t =12 c.

4 (8, 2012). OckiNbKM piBeHb BOAM B IEPIIIili MOCYAWHI HigHABCS
Ha 2 ¢M, a B Apyri#i omyctuscsa Ha 0,5 ¢cM, poOMMO BUCHOBOK, II[0 aJIf0-
MiHieBa KyJabKa MaJia 6iabiuit posmip. 3a Takol 3aMiHM KYJIbOK 00°€M
BUTiCHEHOI BOAM B MEPIIiil moCcyauHi 30iabIIINBCA HA PisHUINIO 06’ eMiB
KyJaboK. Ha Taky camMy BeJUUYMHY 3MEHIIIHBCSI 00’€M BUTiCHEHOI BOAU
B ApyTriii nocyauni. OToxe, MoxkHa 3anucaTu: S, -2 cm =S, 0,5 cm, 3Big-

S.
KH MaeMo —= =4 . Ko moma mepepisy Apyroi MOCYAWHHU BUETBEPO

1
OinbIlia 3a IJIOIIY Iepepisy IepImoro, To ii miameTp OiabIinii y 2 pasu.
ITe BunmuBae He TiABKY 3 GOPMYJIU A ILJIOIIL KOJa, aje i 3i crmiBBig-
HOIIIeHb AJIA HOAi0HuX (iryp.

5 (8, 2012). CBuHs MOKe JUBUTHUCSA Ha cebe B A3epKaJjo 3 0yab-AKO1
BizcraHi. BoHa MOKe BTKHYTHCSA B A3€PKAaJIO PUJIOM i He mobauuTu aHi
cBOix Hir, aHi cimaH. Ile Ham He MiAXOAUTH, OCKiJIBKY 38 YMOBOIO CBU-
HA Mae 6auuTy cebe Ha MOBEH 3pPicT.

300paKeHHs CBUHI cTiHa CBUHSA

Ha pucynky 3o0pakeHa cBUHA Ha AeAKill BimcraHi Bim mseprasia
Ta ii 300paskeHHA B HboMY. BucoTa a3epkasa mopiBaioe 30 cm, ToOTO
TOJIOBUHI BUCOTU CBUHI (aHAJIOT BioMOi 3a/1aui PO JIIOAUHY Ta BUCOTY
Isepkasia). Y Hamromy BUnaaky 3HaueHHsa 30 cMm Oyae TOUHUM, TiTbKU
SAKIIO CBUHSA Bimiiime momai Bim asepkajia i 3MOsKe IIO0AUUTU BEPXHIO
yacTuHy cBoel cumHu. OTiKe, HallMeHIIa BUCOTa A3epKaja, y AKOMY
HaMMOJIOAIIIA CBUHSA MOJKe mo0aumTu cebe HA IOBEH 3PicT, JOPiBHIOE
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30 cm. Moro Husxunit Kpait Mmae mepeGyBaru Ha Biscrani 18 cMm, a Bepx-
Hil — Ha Bigcrani 48 cMm Bix migyoru.

BsaskaTumemo gauii, 1o HaliMeHIIa ¥ HaliOijgbIna CBUHI OJHAKOBOI
dopmu. AK Bimomo, BigHOIIEHHS 00’€MiB MOmiOHMX (Piryp mopiBHIOE
BiHOIIIEHHIO IXHiX JiHIAHNX Po3MipiB y Ky6i. OCKiIbKM I'yCTHHA CBU-
Hell ofHAKOBa, a Bara HaiimeHmroi cBuui cranoButh 0,216=0,6° Bix
Baru Hamnobinmwmoi, To ii Bucora cranosutuMe 0,6 Big BucoTH HalOiIb-
m1oi ¢cBuHi. 3a yMOBOIO BucoTa HariMeHIoi ceuHi — 60 cm. Toxi Bucora
HaoiabIol cBuHI — 1 M, a ii oui mepebyBaTuMyTh Ha BucoTi 60 cm Haf
nigyororo. OTike, HUKHSA YacTHUHA A3epKaJja AJsd Haib6iJIbInol CBUHI 1I0-
BuHHA O0yTH; Ha BucoTi 30 cM, a BepxHsa — Ha Bucoti 80 cM Bix migioru.
1106 y nsepkaJyi Bci cBuHI Morau cebe 6aumMTH Ha MOBEH 3picT, HOTO
HU)KHS YacTUHA MAa€ POo3TallloByBaTHCA HA BucoTi 18 cM, a BepxXHI —
Ha Bucori 80 cm. Bucora Takoro azepkaia — 62 cM.

LI BceykpaiHcbka onimniaga. 2013 p.

1(8,2013)

e ITosmieTnen Mmae HEOAHAKOBY TOB-
IIIUHY, VHACJHiZOK YOro HMOro IIo-
BepXHi He mapajeibHi, AK, HAIIPU-
KJaJm, y ckJja. IIpomewni, 1o mpo-
WINAN KPidhb IIOJIieTHUJIeH, TPOXU
PO3XOAATHCA, IO NPU3BOAUTH
IO «PO3IJIMBAHHS» TeKcTy. Ha
PUCYHKY 300paskeHi JBa BUIAAKN:
moJieTuIeH Mmobam3y Bif apkyiia
3 TOYKOIO ¥ MOJIieTHJIeH Ha JOCTaT- T =
Hili BiAcTaHi Bij apKymia 3 TOY-
Koro. YopHUM HaBeleHa YacTUHA
moJieTuNaeHy, y AKili MOKHAa TO-
0auuTyM POBMIMBUATY TOUKY.

e HeoOximHa HassBHiCTH BiTPY ¥ Ha-
XUy IUIOIIUHU ITOBEPXHI MOBITPA-
HOTrO 3MiA. 3a BimcyTHOCTI BiTpY
MOKHa TO0irTHM, TATHYYU 3Mid
3a coboto. Ha pucyHKY CTPiIKOIO
300paskeHo cuJy BiTpy, HI0 TuC-
He Ha miaomuuy 3mig. Iifi cuiri
OPOTUAIIOTh CUJIa HATATY HUTKU
# cmua Tsaokimea. o peui, xBict
moTpiber 3miro masa cTifKoCTi.
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e I'. Tanineit mpoBiB mocJrif i micTas mMiATBEPIKEeHHSA CBOEI TOUKHU 30-
py: y Oyab-AKOMY BUOAAKY KaMiHb majgae Oijd IMigHidKIKA IOrJIum,
OCKIJIbKHM BiH pyXaeThCs pasoM i3 Kopabsem. ¥ Ti yacu BigmoBimb
Ha [IOCTaBJIeHe 3allUTaHHs 0yJa JysKe BasKJINBOIO, OCKIJIbLKY BeJlacs
IUCKYCisl, pyXaeTbcsa 3eMJIs YU Hi.

e Koy BifKauyIOTh IMMOBITPSA 3 YIIaKOBKU, 30BHIIITHE aTMoc(epHe 110-
BiTpSA IPUTHUCKAE YACTUHKHU KaBU OHA M0 ONHOI. 3aBISKU CHJIaM
TepPTs 3CYHYTHU OHI YaCTUHKU KaBU BIJHOCHO iHIIIUX CTa€ IyiKe
BasKKO.

HAIIiBTiHb

Puc. 1

e 3asHaunmo, 110 ocBiTyieHa CouieM 3eMisd Bigrkumae objacti TiHi
Ta HamiBTiHi (Ous. puc. 1). HacTkoBe 3aTeMHeHHA moBepxHi Micaa
MOJKe cIocTepiraTucs, Koau BiH mepedyBae AK Ha MelKi TiHi i HamiB-
TiHi (npasa cmpinouka Ha Opyzomy PucyHKY), TaK i Ha MeXKi HamiB-
TiHi ¥ TOBHOTO OCBiTJIeHHA (J1i6a cmpinoika Ha OpYzoMY PUCYHKY).

HaOiBTiHb

Puc. 2

B ocranaboMy Bunaakry 3 Micsiis cmocTepiraTuMeTbes IIOBHUM TUCK
CoHIlg HemoAaIiK Bif Tpoxu migcBiuenoro 3 60Ky CoHIs nucka 3em-
Ji. AJle SKIIO IPUANBUTHCS OO0 300paKeHHs B YMOBI 3ajgaui, crae
3p0O3yMiJIo, II0 MU Ma€MO CIIPABY 3 iHIITUM BUIIaAKOM, Koau MicAalb
nepebyBae HA MeXKi TiHi i1 HamiBTiHi. Piu y Tim, 1110 TiHB € CYIIiJIEHOIO
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¥ OMHOPiTHOI0, a I'YyCTUHA HAMiBTiHI 3MEHIITYETHCA Bill IleHTPa 10 30-
BHIIIHBOI MexKi (mogymaiite cami, uomy). OT:ke, 3 moBepxHi Micamnsa
Mu 0 mobaumJIy HEeBMCOKO HaJ IOPM3OHTOM TEeMHUI AUCK 3eMJi,
a Hajx HUM (3rajaiiTe, III0 BU CTOiTe Ha OCBiTJIeHill moBepxHi Mics-
I51) BUTJIAAAB OU BYy3bKUil, aje ayske sackpasuit cepu Conia (dus.
puc. 3). IIpu mpomy po3Mipu 3eMHOTr0 AucCKa OyJiu 6 Maiiske B UOTHU-
pu pasu 6inbIni 3a poamipu corssuHoro. Came B CTiJIbKY pasiB pami-
yc 3emuri 6isbinnii 3a pagiye Micsaisa, a mig yac IIOBHOTO COHAYHOTO
3aTeMHeHHA Ha 3emui auck Micama maiizKe cHiBmazae 3 AUCKOM
Conrsa. Ormxe, 3 Micais Mu 6 mo0aunIn 4acTKOBE COHAYHE 3aTeM-
HEHHs, IPpUOJN3HO TaKe, AK 300paKeH0 Ha OCTAHHBOMY PUCYHKY.

l . .
2(8,2013). UBepTh HLIAXY Z JiTaK PyXaeThCsd i3 cepeJHbOIO MBI~

. . 3l . .
KICTIO U, a TPU YBEPTI1 IIJIAXY T 13 CepefHbOoI0 MBUAKICTIO U, = 3v.

OT:xe, cepeqHA IIBUAKICTh HA BCbOMY IJISAXY I KpelicepchbKa IIBU/I-
KiCTh JOPiBHIOIOTH:

l v KM
=———=2v, v, =3v=3—3-=2100 .
v, T ﬂ v, v, =3V ron
4, 4
v 3vu

Hosigka. KpeiicepcbKoio HA3WBAIOTh TaKy HMIBUAKICTE PYXY, 3a AKOI Ha II0-
JIOJIaHHA IIeBHOI BiIcCTaHi BUTpPaYaeThCcAd MiHIMYyM IaJILHOTO.

3 (8, 2013). 3 pucyHKa BUIHO, II[0 HANOJAMMKYA OO0 JIOAUHU TOUKA
6McKaBKU mepedyBae Ha mMo3HAUI 7,5 cM, a HaliBigmaleHia — Ha 1mo-
sHauri 18,5 cm. 3 ypaxyBaHHAM MacIiiTady BifcTaHb MiK MU ITO3HA-

ygkamu — 11-150 m. OTiKe, MijK IIOYATKOM i KiHIIEM I'ypKOTY I'pPOMY
11-150 . .
MIHe 4Jac W=5(c). 3aszHaunMo, IO BigmoBigs Oyima 6 Takoro

oK, AK0U JrroguHa OyJsa 3o0paskena Haj mosHaukamu 0, 2, 3, 4, 5 cwm,
a’k BIIPUTYJ IO IO3HAYKHW 7,5 cM, a TaKOK 3a IO3Ha4YkKom 18,5 cwm.
SKmro aoguHa ige Ha aBTOMOOLIL Bif OJIMCKaBKHM, 4ac MidK IOYATKOM
Ta KiHIIeM I'ypKOTy IpomMy Oyae OiJIbIINM, OCKiJIbKK 3 MOMEHTY, KOJIH
3BYK BiJ mos3Hauku 7,5 cM JocArae aBTOMOOIIs, TOH IIPOLOBIKYBATIME

. . . M . o
«BTikaTm» 3i mBuAKicTiIo 30 — Bix 3ByKOBOT'O CUTHAJY, IO e 3 II0-
c

sHauku 18,5 cM. 3BYK HasgoranATuMe aBTOMOOLIb i3 BiTHOCHOIO IIIBU/I-
11-150
kictio (330-30) M 300 X Ha3IoKeHe yepes Jac 300 =5,5(c).
c c
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)
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Y e o A S D6 e 7 g M O D MR 2L A B e 6 B 6 IR T B 0542

4 (8, 2013). 06’em amominito B Ky6i V =a® —b® =(0,6° —0,4°) m® =
=0,152 m®>. Maca m=p,,V =410,4 kr, a cepeHs TyCTUHA
m KT r
=™ _1900 XL =19 T .
P a® wm? cm®

PospaxyHKU 3HAYHO CIIPOIIYIOTHCS, AKIIO CIIOUYaTKY OTPUMATH Bif-
MOBiJb Y 3araJIbHOMY BUTJIATI:

-t (zTJ%(l—@T}

— 2700 £ 19 _ 1900
27

abo 1,

30iJbIIaThCA, BKJIIOYAIOUN BificTaHi Mi)K aToMaMmu, III0 OTOYYIOTH II0-
po:xkaUHY. OTiKe, AK Ile He TUBHO, 30iJbIMUTHLCA I 00’€M ITOPOKHUHUI.
3a HarpiBaHHA JiHiNHI posMipu 36inbinyoThea B 1+ 0 pasiB 3rigHO
3 dopmyioro [={ (1+ot). Toxi 06’em 36inbITyETHCA B (1+ot)® pasis.
g yMoB 3agadi 1me 4ucJio 1,01° =1,03. TakuM YMHOM, CEPEIHS I'yCTU-
Ha Ky0a smeHInuTheA B 1,03 pasa, a 00’eM IMOPOMKHUHN 30iIbIINTHCS
B 1,03 pasa, a6o Ha 3 %, 110 TpUOAN3HO cTaHOBUTH 1900 cM®.

5(8,2013). Tpu 306pakeHHA: ofHe yABHe S, y A3epKaui it aBa Aific-
Hi ITicJIg TPOXOAKEeHHA ITPOMEHAMU JIiH3U.

3a yTBOpeHHS 300parkeH- 1t _eS
HA S, mIpoMeHi 6e3nocepesHBO 774‘\ T = ’
MPOXOAATH Yepes BiAKPUTY ~ —
YaCcTUHY JiH3W. 3a yTBOPEH- AT : IS
HA 300pasKeHHA S, IIPOMeHi 77#' -1 ™~ ~
cmouaTky BinfuBalorTbea Bifg  Si \
I3epKaJja. o \ 4 ™5,
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11 ETAMN OJIIMMIAAM 3A 1999, 2003,
2005-2007 POKM, 8 KJIAC

XXXVI BeceykpaiHcbka onimniaga. O6nacts, 1999 p.

1 (8, 19990). [Insa pos3B’A3yBaHHA 3a7adui HEOOXiTHO PO3TIAHYTHU
pisui BapiauTu. Bigcrans BusHauaetTbes 3 reopemu Iliparopa (a6o mpo-
CTO JIiHiMKOI0) 3a JOIIOMOTOI0 MEeTOny 300paskeHb. OnTUMaIbHUY Bapi-
aHT PYyXy HaBeJeHUH Ha PUCYHKY. B ogHil KJIITHHIL mZecaTh MeTpPiB.
Omxe, BicTaub, AKY HEOOXiHO mpoOirTH M0 IpaBoro Oepera, a MOTiM
o BoTHUINA (BificTaub 40 300paKeHHs BOTHUIINA), 3HAXOAMUMO 3 HpHMO-
KYTHOTO TPUKYTHHUKA 31 CTOpPOHA- * i
mu 121 5 xaituroxr — 1380 m. Haumi ;
O0i:KMMO IO BOAU I Hasam i3 Apyrum |
Bigpom: 40 m. Ilorim Bif mepmioro
BOTHHUIIA 0i3KMMO [0 BePXHBLOTO Oe-
pera i 3 BiipoM 10 APYyroro BOTHU-
ma (BizcTaHb Bif mepimoro BOTHU-
ma 1m0 300paskeHHs APYroro) —
100 m. 3HOBY [0 BOAM ¥ Hasap
i3 gpyrum Bizpom — 60 m. 3ara-
aom 330 m. Haiimenmiuii uac, He-
0OXigHUE AJIA TOTO, 100 IOTACUTU
obuasa Boruuina,— 1 xB 26 c.

2 (8, 19990). Maca nositpa m_, =ph, S=5T. Macy Bogu 3Haiije-

aT™m

XM

v
mejab, SKa JOJEeTUTH N0 IIapacoJbKu 3a yac t i, OTiKe, y III0 MUTh

MO, BU3HAUUBIIN 4Yac IMaJiHHS Kpameab t= i KinpKicTh Kpa-

nepebyBae MiK Xmapow Ii mapacoyibKoi N =Vi= “-. Maca Boau

vm,h

0" "xm

v
m,=Nm, = =1xr.

3 (8, 19990). Sazrauumo, II10 3a PUCYHKOM P, >p, >p,. Jlig nr1asae,
oTxe, m g=p,gAV, te AV — 00’eM BUTiCHEHOI JIbOZOM OJIii.

JIigz posTaHe I TepeTBOPUTHCA HA XOJOAHY BoAy 00’eMoM
Ay = M _ PuBV

pB pB

BUTHCS (BOJA OMYCTUTHCSA HA AHO). OCKIIBKY IMOCYJUHU € CHOJyUYEeHU-
MU, piBeHb BOJM B IIOCY/INHIi, AKa mepedyBae JiBOPYyY, TAKOK 3HUSUTH-

cA — BoJla 3 Hel YaCTKOBO IepeTeue B IPaBy IOCYAUHY.

<AV. Ot:xe, piBeHb BOOU B IIpaBili MOCYAWHI 3HU-
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4 (8, 19990). Posriianemo Bci MOKJINBI Bunaaku. SIKImo 6paTu 1mo ox-
HOMY PEe3uCTOPY, MOKJIMNBI juiie omopu 1, 2, 3 Om. fAxmio 6paTu mo a1Ba
pesucTopu, MOKIAUBLI omopu 3, 4, 5 OM 3a mocJigoBHOro 3’€THAHHS

2 6 3 . . .
35 1 Om 3a mapajeabHOro. Haperrri, ckomb6iHyemMo Bci Tpu

3 5
. 11 11 11 5 4 3 6
pesucropu. Mosxausi omopu: 6, —, —, —, —, —, —, —
5 4 3 6 3 2 11
Ockinpku omip 3 Om TpamiaaBca ABiui, 3arajgom maemo 16 pisHUX

OIlOPiB.

Om.

5 (8, 19990). 3rigHo 3 yMOBOIO 3ajiaui, TeMIlepaTypa oJii B mepIrii
nocyauHi ¢, =60 °C micna Toro, AK y Hel oIyCTUJIN KYJIIO 3a TeMIlepa-
typu t, =20 °C, sansunaca Ha 10 °C y Toii yac, AK TeMIlepaTypa KyJi
nigBumnuiaacsa Ha 30 °C . OTiKe, TeIJIOEMHICTD KYJi B TPpU pasW MeHIIIa
3a TemyoeMHicTs ogii. Tooro ¢, m (60 °C—-50°C)=c.m (50°C-20°C),
c,m, =3c.m,_. Tenep pos3rigHeMo BUNAJOK, KOJIU KyJIi MiHAIOTH MicId-
MU Y IBa eTalwu.

1-ii eman. Kyuio 3 Temneparypoio ¢, =60 °C momimaroTs y ApyTy II0-
CyIuHY, e, KpiM oxii 3a Temneparypu t, =20 °C, nepebyBae I11e oJHAa
Kyud. Iliciia BcTaHOBJIEHHA TEIJIOBOI piBHOBAru TemMuneparypa B Apyrii
ImocyAuHi mifHiMaeThCA 0 NeAKOTO 3HaUeHHdA f,. 3 DiBHAHHA TeIJO-
Boro Gamamcy cm(t, —t;)=c m, (t,—t,)+cm(t,—t,)=4c.m (t,—1,)

t, +4t
BHAXOAUMO t, = % =28 °C.

2-ti eman. Ryiio 3a remnepatypu 28 °C momimaioTs y Iepiry mocy-
IUHY. YHACTiOK TeIllJIO0OOMiHy BCTAHOBJIIOETLCA TeMIepaTypa t . 3 pis-
HAHHA TeIloBoro Oamanmcy cm (t—t)=c m (t —t,)=3c.m (¢ —t,)

3t +t
3HAXOIUMO t=——2=52°C.

XL Bceykpaincbka onimniaga. O6nacrs, 2003 p.

1(8,20030). 11,25 r manusa, AKINO BUXOAUTH BUKJIIOUHO 3 TEILIO-
00MiHy MisK masmBOM i KasaHKOM i3 Bomoio. Ile sHaueHHsS 3aHUKEHE,
OCKiNbKM HeMUHYUi TemysoBi BTpatu. Ilo-mepirte, He BcA KiJIbKicThb
TEeIJIOTU BifJ majuBa IepefaeTbcAd Ka3aHKY, a Io-Apyre, 3a TeMIlepa-
Typu HaBKoJuInHbOTO moBiTpa —20°C, a 3a TemMmepaTypu KasaHKa
o6musbko 100 °C gy:xke BeamKa BiAgaua TemJIOTH AOBKijamo. Taxkosx
Ha TOYHICTH BiAIOBiAi MOKe BOJIMHYTH BHCOTa, Ha fAKiii mepeOyBae
anbninicT. Bucoko B ropax 30BHIIIHIN THCK IOBITPA MeHIINH 3a aTMO-
chepHUl Ha PiBHI MopaA I Boja 3aKUIIae 3a TeMIepaTypu, HUIKUIOI
Big 100 °C.
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2(8,20030). Cuna narary jgiBoi Huteu T, =m_g| 1- P =~6,3 H. Cu-

Jla HaTAry npasoi HUTku T, =mg+p, ghS. 8 ymoBU PiBHOBAru CTPUIK-

m( 1 2 .
HA 3HAXOAUMO: h=—| ———|=2,6 cm (y ¢popmMyJii BpaxoBaHo, IO

z Pa
m,=m).

3 (8, 20030). [yia IMIBUAKOTO PO3B’s3aHHA IOAIOHMUX 3amad Iepe-
XOOATHh y CHUCTEeMY BiAJIiKy, moB’si3aHy 3 Bomoo. MaemMo Hepyxomy
0ap:ky mocepeAnHi JOBToro KaHauy-osepa. O3epom uac pyxy B OMHOMY
1 3BOPOTHOMY HaIPAMKax Oyae OJHAKOBUM, AKIIO, 3BiCHO, JOKJIagaTH
onHakoBUX 3ycuyab. OTike, 'ek @in niauB 20 XBUJIWH He TiJIBKU 3a Te-
viero, a i mpoTu Hei. 3arasom 40 XBUJINH i 2 XBUJIMHU Ha PO3BEPTAHHA.
3a 42 xBuauHu Beiel po3BigKM 6apska mpomausia 2 KM BiJHOCHO Oepe-

KM KM

. . . 2
ris 3i mBuaKicTIO Teuii — —— = 2,86 .
XB oz

4 (8, 20030). Kogimatko mae N =43 orTBopu. 3a iOT0o IIOBOPOTY

Ha L =—— YaCTHWHY BiJi IOBHOr0 00epTy MaKCHUMAaJIbHa OCBIiTIeHiCTD
2N 86

doToeeMeHTa 3MiHUTHCSA Ha MiHiMaJIbHY — JIyiKe 3PYUYHO AJIA peecTpa-

ii. BRaskaTumeMo 11e TUM MiHiMaJbHUM 3PYIIIEHHSIM, SKe IIepeJacThCs

Kypcopy Ha eKkpani. Baa koaimaTka mae giamerp d =3 MM, a KyJabKa,

AKa MOro JOTHUKAETLCA U 3MYIIIyE pyxaTucs, Mae aiamerp D =23 MM.

Ilill_llllgll}llq ilﬂ| [

1 . . .
OT}Ke, IIOBOPOTY Ha % YaCTHUHY KoOJia KOJIlIITaTKa B1AIIOBlJa€ II0-

1
BOPOT HAa 26 D YaCTUHY ITOBHOTO 00EePTYy KYJbKHU, AKa IIPU IHOMY

nd .
—— nD=—Mmm=0,1 Mmm. Ile i € uyTim-
86-D 86
BicTh Komm’toTepHOl Murii. IK 6aunMo, HAKOIIBIITI HETOUHE BHACIILOK
HU3BKOI AKOCTi CKaHyBaHHs 3HAaUeHHs D ~23 MM HaM Tak i He 3HaJ0-

Oumocs, IO CBIAYUTH IIPO MOIIIBHICTL CIOUATKY POOUTH TEOPEeTHUUHI

IPOKOYYETHCS BifCcTaHb
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pospaxyHKHU 3i 3HAXOMKeHHSM (POPMYJH B 3arajJbHOMY BUIIAAKY,
a BiKe MOTiM pO3IOYMHAJIN BUMipIOBaHHA. 3a BiICYTHOCTI JiHIIKKU BU-
MipioBaHHS 3PYYHO IIPOBOAUTH 3a AOIOMOIOIO0 30IINTAa, BigMiuarouu
Ha Kpalo apKyllla pucKkaMu HeoOXiJHi posMipu, a moTiM 3icTaBisioun
ix i3 BigmoBigHUM 300parKeHHAM JiHINKN.

(8, 20030). Ilepmri 80 ¢ masa KacTpyJis ILIaBaja, «BUTJISIAIOUN»
HaJ piBHEM BOJAM y BeJIUKill KacTpyJi, AKUIA He 3MiHIOBABCSA, OCKiJIbKH
00’eM 3aHYpEHOI YaCTUHMU Tija, 10 IJIaBa€, JOPiBHIOE 00’ €My BUTiCHE-
HOI BOAM, a cuJja TAMKIHHS, IO Ji€ Ha Tijo, JopiBHIOE cuii Apximena.
Takum 4MHOM, y MaJly KacTpyJio nepenuiaoca m, =1,6 xr Bogu. Ilorim
MaJia KacTpyJsd 3auepIIHyJia BOAY i CTpiMKoO mimia Ha nHo. PiBeHs Bogu
craB h, =11cm (Bucora maJoi kacTpyJi). Bogy nponos:xysanu nepesiu-
BaTH B Masy KacTpyJio me 20 ¢ (m, =400 r Bojgu), micjsa 3all0BHEHHA
SIKOI BOJIA IIoUaJia B TOMY K 00’ €Mi IlepenBaTHCA Has3al, a piBeHb BOAU
HabyB OCTATOYHOIO 3HaUeHHA h, =7 cM. Yci eTanu 300pa:keHi Ha cxe-
MATUYHOMY PUCYHKY.

0 hy hy h,

3HEeXTYeMO TOBIIUHOIO CTIHOK MaJIoi KacTpyJi i sHaiigeMo ii 06’eM
V=8, h,, e S, — mioia nepepisy mMajuoi KacTpyiuai. ¥ MaleHbKY Ka-
CTpyJIo yBifinia maca Bogu m, + Am+m, , ne Am=S,(h, —h,) nepenu-
Joca mix yac sapypeHHda. Otxe, pS h, =m, +8S,(h, —h,)+m,. Ha nepe-
mocraHnHbOMY eTalri 3a 20 ¢ i3 BeJIMKO1 KacTPYJIi Iepeinin B May Macy
Bogu m, =p(S, —S,)(h, —h,). 3 1uxX PiBHAHD i 3HAXOAMMO ILJIOII] IIepe-
pisy masoi it Benuxoi mocyaunr S, =210 cm® i S, =310 cm?, a Takox
06’em maiyol V=8 h =2310 cM®. 3a MUTBH [0 TOTO, K MaJyla KacTpyJd
3aHypuiacsa, cuyia Apximena pgV KoMIeHCyBaja CHIIY TAMKIHHA, IO
Jifna Ha KacTpyJo i macy Bogu m, =1,6 Kr ycepenuHi Hel. 3Biacu
3HAXOJUMO Macy MeTaly Maol kacTpyuai m=pV —m, =710 r. Tunosuit
€JIEMEeHT, 3 IKOT'0 BUTOTOBJIAIOTH KacTpyJi,— IIe 3ajaizo. I'ycTuHa 3a-

. . r . -
Jisa, crani p, =7,8 —-. CupoOyiiTe Temep caMOCTiIHO PO3B’ A3ATH 110
cM
3ajlauy TOYHO, HE HEXTYyIuu 00’€MOM CTiHOK KAacTpyJi il BBasKawuwu,
mo rycruHa ii wmarepiany p,=7,8 —-. HaBememo Bizmosigi:
c

3
M
m= E 710 r= 827 r, BHyTpiInHii 06’eM Maoi KacTpyai V = 2320 cm®.
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XLII Bceykpaincbka onimniapga. O6nacrs, 2005 p.

1 (8, 20050). HarocTpeHuii KiHelb OJiBIA PyXaeThCcAa B3JOBMK YT,
AKi 3MiHIOIOTH omHa onHy (Jdus. puc.). [oB:KuHa Takoi mayru Oiybima
3a TOBKUHY CTOPOHU OJiBIIA (i mepeMileHHa H0T0 HATOCTPEHOTO KiH-

T . . .

) y 3 pasu. Ilepemimnienusa moJioHi 6ibIlle 3a MepeMillieHHA HATO-
CTPEHOTO KiHIA oJiBIa yABiui. OTike, MIIAX, AKUHA TPOXOAUTH HATO-
oo . T . . .
CTPEHUH KiHelhb OJIiBIls, CTAHOBUTD r BiJ mepeMiIeHHs J0JI0HI, TOOTO

2n cm 3a 3 ¢ (BBaskaemo, 1Mo uepes 3 ¢ Io-
JIOKEHHS OJIiBIA aHaJIOTiuHe TOYaTKOBOMY).
CepenHda IMIBUAKICTE PyXY KiHITA OMiBIIA —

2 (8, 20050). HailimeHmia KiJabKicTb
cTasi, AKYy Ma€ PO3IJIABUTU BOTHEIMIII-
HU#l ApakoH, Ie iJdHKa [pyTa g0-

BskuHOIO [=80cm (dus. puc.). Bigmo- 10 L 50 cm
BiJHO HalMeHIIIa Maca BiBcaHOI KaIlii
1S(c(t, —t,)+\ 30 cm
o PR
LIMIPLY) N

3 (8, 20050). 3 ymoBU piBHOBaArum

mga
F= % Cuna O0yne HaiMEHIIIO, KOJIU

ii nneue d Oyne Haibinpmum: F . = =70 H. 3a manmux xoedi-

mg
m:

242
I[i€HTiB TEePTA MOXKJIMBE MPOKOB3YBaHHA Ky0a. OCKIJIbKY IjIeue CUIN
MOJKHA 3pOOUTH AysKe MaJnuM, HAWOiJbIlla cuaa MOKe OyTH OysKe Be-

JINKOIO.

2L 2L
4 (8, 20050). ¥V nepuiomy BUIaAKY t, =—, y APYTOMY &, = _exe
c

c?-v’
2L
Je? —v?
Maiikennscona it MopJri cBigunTh abo 1mpo BiscyTHicTh edipy, abo mpo Te,
1110 BiH 3aXOILIIOETHCA 3eMJIel0 If pyXaeThCsA Pa3oM i3 Helo, IK OBiTps.

>

y TpeTboMy i, = : 1, >1, >t,. HeraTuBHUI pe3yabTaT JOCTiIiB

5 (8, 20050). k1o Gaceiin MOPOKHIH i MU IpoOCTO migHIMaEeMO TiK-
Ky, cuina — 2 KH, po6ora — 8 kll:k. fIKII0 Mu po6uMO Iie 3 MaJIeHbKHU-
mu xurporamu (0us., Hanpukaad, puc.), CAIy MOKHA 3MEHIIIUTA Y ABa
pasu. Y 1Ba pasu JOJaTKOBO J03BOJISE 3MEHIIIUTY CUIY TOXUJIA IIJIOIIU-
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Ha oBxKKHOI0 8 M. PoboTa, 3BicHO, 3a/IMIIUTHCA Ti€I0 ca-
Mmoo — 8 KI[»k. Ilicsia samoBHeHHA GaceliHy BOJIOIO BCi cu-
JIn 1 pob0oTa 3MEHIIIYIOThCS YV ABa Pasy 3a PaXyHOK il cuan
Apximena. IlompaBaa, Ha OCTAHHBOMY €Talli, KOJIU Ii0KKY
BUTSATAIOTH i3 BOAU, 3HOBY BiI0yeThCs IIeBHE 30ibIIIeHH A
cuJ i poboru.

XLIII Bceykpaincbka onimniapa. O6nacrs, 2006 p.

1 (8, 20060). O6’em aiicoepra — 1000 000 e, 11106 posTonuTtu Ta-
KWit 06’€M B0, HeoOXinHo BuTpatuT @ = ApV = 3-10" Il TemroTn.

2 (8, 20060). Haiimenmuii vac — 6,5 roguau. 3a ONTUMAJILHOIL
cTpaTerii pyxy reojiorm AicTaHyThcAa 6as3u 3a MiBrOAWHU OO 3aXONy
Counsa. HagyBuuii MOTOPHUI YOBEH, AKMM KepPye€ OOUH i3 IeoJoris,
MOKe COYCKaTH BHU3 TeUi€lo ABOX JIIOAEH, IIOTiM IoBepTaTucs 3a iH-
oo nmapoi. HationTumanpHIIMuM O0yae TaKUi peKuM Pyxy, KOJU BCi
TeoJIoTH, He MapHYIYH dacy, abo mIUBYTb, abo HAyTh i mpubyBaOTh
Ha 6a3y omHouacHo. [[ificHO, AKIO XTOCH i3 TreoJioTiB HicTaHeThbCSa 6a3u
pamimre, 1e o3HavaTMMe, IO BiH KOPHCTYBaBCA YOBHOM OijbIlle Bin
iHmwux i caix 6ya0 6 Mepepo3mOqiINTHA Yac YOBHA HA KOPUCTHh TUX, XTO
Bigcrae. Tomi BUXOAUTE, 1110 BCi TPU IIapu I'e0JIOTiB MAlOTh OLHAKOBUI
yac iTu ¥ OAHAKOBUI Yac CIIyCKATHCA YOBHOM, TOOTO MepIIy IIapy
YOBEH i3 KepMaHMYeM CIIyCKa€ Ha [IeAKY BiJicTaHb, IMOTIM TOBepTaE
7 y:Ke HU)KUe 3a Teuielo 3ycTpivae yoTupbox reosoriB. Iligbupae gBox
i cmyckae mo piBHs, Ha AKOMY Ha3[oKeHe IMepIy mapy. 3 OCTaHHBOIO
Taporo T'eoJIOTiB Ha YOBHI KepMaHUY y:Ke mpaMye Ha 0asy. [losHaum-
MO uepe3 f, uyac, AKHN YOBEH DPyXaeThCA BHU3 [0 3YyIUHKU, a depes
t, — 4ac, AKU} YOBeH II0OBEPTAETHCA 3a HACTYIIHOIO IIapTi€io Bropy.
Toni saranpHUil uac pyxy 4doBHa (i reosoris) t =3t +2¢,. Hac, akuii
reojioru HmyTs mimku, t-—t, =2t +2t,. SarajbpHa BificTaHb, AKY BOHU
JoaaioTs, (2t +2¢,)+ (v, +v,)t, =1=30 Kkm. Bigcrasp, aKy BOHE [0-
JIAIOTh MKMW MiK JBOMa IOCJHiZOBHUMHU IIOSBaMH 4YOBHa, U (i +1t,),
MOJKHaA po3paxyBaTHu AK Pi3HUIIO MisK BiJICTAaHHIO, Ha AKY CIIYCKAETHCA
YOBEH 3a OJUH Pelc, i BiAcTanHIo, HA AKY BiH 3a IIeil yac migHiMaeTbCA:
(v, +v,)t, — (v, —v,)t,. IlpupiBHIOIOUKN ¥ BpaxoBYIOUH IONepeSHE DPiB-

7 .. .
HAHHA, 3HAXOJUMO i, = E rox, t,=1,5ron . MiHimMmanbHUN Hac pyxy
t=6,5ro1.

5
3 (8, 20060). Cuna ctpymy Oyme OinbIlIOI0 B E pasa Ha KOpOT-
Pyl
S

mriti gingukwm. [JoBxKmHA KopoTmiol minguku [=1,5 M, omip R=
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2
Bpaxaemo, 110 KijgbKicTh TemaoTu @ =

T, IO BUIIIAECTHCSA
Pa

3a yac T, IIOBHICTIO #ae Ha HarpiBaHHA APOTY: @ =cmAt=cplSAt.

3Bigcu s3maxogumo T=2,1c. 3a BHCOKOI TeMIIepaTypu APOTY TEILIO-

BUMMU BTPATH HEXTyBaTHU He MOKHA, i 3a AesIKOl TeMIepaTypu BOHUI

3PiBHAIOTHCA 3 TEILJIOBiAMaUero cTPpyMy. SIKIMO A TeMIlepaTypa MeHIIIa

3a TeMIIepaTypy IJIaBJIEHHA, HIXPOM TaK i He IIOYHE IIJIaBUTUCAH.

4 (8, 20060). Mixx TeMmepaTypoIo IaaBJaeHHd Jbonay 32 °F i Temire-
parypoio Kuminas Bogu 212 °F swmimyersca 180 °F. Orixe, Ha oguu
rpanyc Ilenwbcia mpumnanae 1,8 °F. [Ina mepeBemenHsa B rpagycu Pa-
penreiita Tpeba ckopucrtatucs popmyJoio t (°F)=32+1,8¢ (°C). Temep

Bupaskaemo t(°C): t (°C)=%(t (°F)—32). 451° za PapeureiiTom mpu-
6s3HO mopiBHIOE 233 °C.

5 (8, 20060). N, =6, N . =14 (ckinebku BMmicTuThca). Ha pu-
CYHKY IIIicTh IOpOOIiB, IJ0 3a0e3IeUyI0Th IEePEeBEePTAHHA MaJIUYKU,
IIO3HAUEHI TEMHUMU KPY)KeuKaMu (TUM TeMHIiIIUMM, UYUM OijIbImit
BHECOK Y MOMEHT CUJIX MafoTh). SIKOM HaliBigmaieHiuit Big BOPOHU TO-
pobellb ciB He Ha Kpail NaJudyKy, a Tak, 11100 HaBIPOTU Kpaio O0yB Kpai
fioro kpmia (3mictuBca B O6ik BopoHu Ha 2,5 cm), N, s0igbmuigoca
06 1o BocbMU. 3ayBaXkKUMoO, 1o AJdA N ., =6 ImboMy ropo0Iio MOKHA
He CUJITH Ha caMOMy Kpaio B He3pyUHil 10o3i, a sMicTuTu CcBiii eHTD
Ha 8,3 MM y 6iK BOpOHU.

k‘
A
\/

<> <
[ 20cm [ 20cumll 40 cm
I I |

XLIV BceykpaiHcbka onimniaga. O6nacrts, 2007 p.

1(8,20070). 12,4 it . 2007 pory «ITionep» mepebyBaTuMe Ha Bi-
¢

crai 90 a. o. Bixm Connga. [[i1sg 3HAXOAKEHHA POKY CTapTy OyIaeMo
6patu BimcTanb 19 a. o. («Ilionep» crapryBasB i3 3emi, a He i3 CoHIIs),
BigpaxosByrooun Hasan Big 1980 p. 3a pospaxyHKamMu cTapT BigOyBcs
B 1972-1973 pp. Bigmosiai mHa samuTaHHA 3amadui He MOXKYTH OyTH
TOYHUMHU, OCKiJIbKM KOCMIUHWI amapaTr pyxaBcs HepiBHOMipHO (Bix-
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nansmounchk Big CoHIA, BiH Mae 3MEeHIITYBaTH MIBUAKICTD) i HEIIPSAMOJTi-
HiliHO B HanpaMKy Big Couisa. Binbie Toro, 1JIs 1O0AATKOBOTO PO3TOHY
BUKODPHUCTOBYBaJIOCA I'paBirarliiine moJie miaaHer-rirauTis (dus. puc.).
3 ypaxyBaHHAM CKa3aHOro He MOJXKHA He AMBYBATHCS JOCTATHBO BHCO-
Kiil TouHOCTi, 3 IKOIO MU 3HANIIIM BiAIMOBigi Ha ImocTaBjieHi 3anmuTaH-
Hs. BHUCHOBOK: SIKII[O V Bac He BUXOAUTh AKACh 3a7a4a, Po3B’ axKiTh il
B CIIPOIIIeHOMY BapiaHTi — mOBipTe, Iie Kpailre, Hik Hiuoro. Tak uacTo
BUMHSAIOTHh HABITh Y «Cepio3Hili» (isuiri: po3s’s3yI0Th CIIPOIEeHi, MO-
JeJbHI 3aaui i1 aHai3yIOTh Pe3yabTaT, I[00 3po3yMiTH, 10 CJIix Bpa-
XyBATH HACTYIIHOT'O pasy.

Pioneer 10 ,,"
(launched 1972)

32,90 g8 T - )

a
191
/ Pioneer 11

2 (8, 20070). H=h+———. KacTpyJio 3 BOJOI0 YTPUMYIOTH
P& =S)

cuJla THCKY Ha PiBHI I'yMOBOI IOBepXHi i BepTHUKAJIbHO CIPAMOBaHA
cuja peakirii omopwu, If0 Aie Ha Kpai Kactpyiai. Komm 3a paxyHok
30iIbIITEHHsS CUJIM TUCKY CHJIa PeaKIlil omopu 3MEHIIUTHCA A0 HYJd,
BOJla TOYHe 3HU3Y BuauBaTucsd. [lepen iuM MOMEHTOM yYMOBa PiBHOBA-
ru cun pgHS, =mg+ p(hS1 +(H - h)Sz)g Iae BiAIIOBigL Ha 3alIMTAHHS
s3amaui. MokHa BUMHUTHU iHaKIle W PO3TJIAHYTU PiBHOBary onHiel Ka-
CTPYJIi. ¥ KPUTUUYHUI MOMEHT BiIpHBY Bropy Ha KacTPYJIIO i€ TiAbKH
cuja THCKY — Ha i Topu30HTaIbHy YacTHHY ILIoileio S, — S, (AHO 6e3

nipku). Oroxe, pg(H —h)(S, —S,)=mg, 3BiIKHU OTPUMY€EMO Ty caMy BiJ-
OBigb.
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3 (8, 20070). 3 xr. Pobora, AKy 3a3BUUYail BUKOHYE MOTOPUYUK,
Pt =m,gh. Y nensp, konu Maiok npuroctus Kapjicona BapeHHAM,
Pt, =m,gh. BignimeMo Bij Apyroro piBHAHHA Ileplle I OTPUMAaEMO

m=ﬂ=31cr.

4 (8, 20070). Ockinbku 06’eM 30iIBITUBCS, BOJA YaCTKOBO 3aMepP3-
. . 25
Ja (akbu 3aMepsja BCSA BOJA, PiBeHb HigHABCA 0 Ha ? cMm=~2,8 cMm,

1o 6isbine, HixK 0,5 cm). Ha aix sa remneparypu 0 °C meperBopuIncs
18 % Boawm, m1e 82 % BOAM 3AJUIINIOCS B PiAKOMY CTaHi 3a TeMIrepary-
pu 0 °C. 3 piBHAHHSA TEIIJIOBOro 0aIaHCy 3HAXOAMMO II0YATKOBY TeMIIe-
parypy aony —54,6 °C =—-55 °C.

5 (8, 20070). F, =p, gV,

aH

1
= EpBgabc =0,04 H. IIpunyctumo, Io

BiZicTaHb BiJl TOUKH OIIOPH [0 Kpaio NAJINYKH 3 TYMKOI0 — [, a 1o Bijb-

. . Mg, -1,)
Horo kpat — [ . Toxi 8 ymoBu pisrosaru (p,abcg —F, ), = —
L, _y_13
3HAXOLUMO l_ =2 = ? =2,6. [Tanuuka He MOXKe OyTH AysKe TOBTOIO,
x

x

mo-Tepiie, YHACJiJOK PO3MipiB cTaKkaHa, a mo-aApyre (AKIIIO cTaKaH BU-
ABUTHCA BEJIETEHChKUM), YHACJIIJOK BJIACHOI MiITHOCTI.

Il ETAN OJNNIMNIAAMN 3A 1999, 2003,
2005-2007 POKH, 9-11 KJIACH

9 knac

XXXVII BceykpaiHncbka onimniaga. Paitionu, 1999 p.

1(9,1999P). [ =~2Rh ++2RH =64 kM. I[IpoBOoAMMO JOTUYHY IO IO~
BepxHi 3eMmJri, sKa 3’eqHYE BePXiBKU aHTEH.

2
2 (9, 1999P). Mo:kauBi aBi BigmoBigi: 0,125 m i (1+—J M=1,9Mm.

J5

IIig vac mpyroi ceKyHaM Tij0o MOKe 3SMiHUTU HATPAMOK PYXY.

3 (9, 1999P). HeobOxinwmo npukactu cuiay 26 H. 3aramom 15 KHIKOK.
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4(9,1999P). F=+3?+42 +12°H=13H.

5 (9, 1999P). Cmipasi Tpeba 3’emmaTu mapajeabHo. YallHUK 3aKU-
IUTH 32 8 XBUJIUH.

XXXVII BceykpaiHcbka onimniaga. AHinponetpoBcbk, 1999 p.

1(9,1999). | =v2Rh +V2RH =56 kM.

2 (9, 1999[1). Mosxausi aBi Bigmosigi: 0,25 m i (2+iJ M=3,8M.

NG

Ilix yac npyroi ceKyHAM TijIO MOKe BMiHUTU HAIIPSIMOK PYyXYy.

3(9,1999[). VY croci 14 KHUKOK.

4(9,19991). F =+/3° +4* +12° H=13 H. SIKII0 TijIo pyXaeThCcA piB-
HOMipHO ¥ IpAMOJIiHIIHO, TeOMeTPHUYHA cyMa CUJI, 10 Ail0OTh Ha HHOTO,
IOPiBHIOE HYJIIO.

5 (9, 1999). ko cmipasi 3’egHaTH mMapaeslbHO, YaHHUK 3aKU-
TUTH 3a HaliMeHINuii yac 8 xBuauH. SIKI0 cuipasi 3’eJHATH TOCJIiTOB-
HO, UYac 3aKUITaHHA YailHUKa Oyae Hatt6iabmumM — 85 XBUJIWH.

XXXVIII Bceykpaincbka onimniapa. Paionn, 2000 p.

v, Vi3

1(9, 2000P). t=—+ —F—=——
g 2gVc?-u?
XBUWJII BiJ KAaMeHs MOIUPIOIOTHCA B YCiX HANIPAMKAX OJJHAKOBO. BimHoc-
HO Gepery POHT XBWJIi Y BUTJIAAI KOJIa, III0 PO3IMIUPIOETHCA, 3HOCUTH
Teuiero.

=15c. ¥V cucremi BiyIiKy piuku

2 (9, 2000P). EnexTpoenepria 0,2 ximoBar-roguuau B CI — 1me mo-
O6yTok moTy:xHOCTi # wuacy: Pt=0,2-10°Br-3600c=~"720 x]llx .
Y moBiTpa BuUAiAAeThCA ~ AOAATKOBA  KiJBKIiCTh  TeEmJOTH
Q=pV(c,Aty, + A+, At),)+ P1=1160 xlx.

3(9,2000P). n =6 . Obupaemo 11iJnii KOPiHb.

1 2Paoms
m 3
4(9,2000P). Ler = P _q 45,
ch 1 _ pso,ua
Pax
5(9,2000P). [Ipomiub UacTKOBO Bim6uBaeTHCA,
a YaCTKOBO 3aJIOMJIIOETHCS. I3 3aKOHY 3aJIOMJICHHS
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. . . 6
cBiTya ¥ sHaueHHs sin0=———— (0us. puc. Ha c. 171) s3HaxommMoO,
V5% +6°
. 5 .
1110 sm[3=ﬁ, ro6T0 Ssinf=coso . OT:Ke, KyT 3aJIOMJIEHHS J0-
5°+6

PiBHIOE KYyTy MiK IaJal0uUUM IPOMeHeM 1 MOBepXHeI0 PO3IMOoAiay oJril
it Bogu (dus. puc.). Iloganbiuii Xig mpomMeHsa OyAyeMo 3a KJIITHHKaMU.

XXXVIII BceykpaiHcbka onimniaga. AHinponetpoecbk, 2000 p.
V2, v
+

g g 162 _ uZ

BUIIAAKY XBUJIA He JOCATHE TOrO Micia Ha Gepesi, 3 AKOTO XJIOMYUK
KUHYB KaMiHb. /Jus. komenmap 0o poss’a3ky 3adayi 1 (9, 2000P ).

2(9,20004). @ =pV(c, Aty +A+c, At )+ Pt =940 x][x.
3(9,20000). n=11.

1(9, 20004). t = =17 ¢, akmo c¢>u . B iHmomy

psona -1
m
4(9,2000[). & = _Px ~9285.
M 2w 4
3p,

5(9,20000). /[us. poss’s3ok 3adaui 5 (9, 2000P ).

XXXIX BeceykpaiHcbka onimniaga. Paiionu, 2001 p.
1(9,2001P). Y 24 pasmu.

2 (9, 2001P). k10 3acTocyBaTH METOJ A3ePKAJIbHUX BiZ0oOpakeHb,
3p0O3yMiJIo, 1110 3aJava eKBiBaJieHTHA iHNIiH: BAYyYUTH B M A4, IO Jie-
JKUTH Ha Bigcrani 22,5 M. IcHyIoTh ABi TpaeKTopii pyxy 3 0OJAHAKOBOIO
MOYaTKOBOIO IIIBUAKiICTIO. 3TifHO 3 yMOBaMHu 3aaadi, IM BiAIIOBiga0Th
Kyt 15° i 75°.

3 (9, 2001P). Moxxausi aBi Bigmosimi: 11 i 60 B.

4 (9,2001P). PosymHa MaBIla IOBUHHA IpUKJIagaTu cuay 75 H BHu3,
i Tozi, AKIO He AysKe PO3YMHA MAaBIla BUABUTHCA CUJIBHOIO ¥ TePILIA-
Y010, ApabuHa 3aJIUIIUTHCA TOPUIOHTATIBHOIO I PYX He 3yIUHUTHCA.

5 (9, 2001P). Ha pucyHuKy cipuMm BuaijeHa yacTUHA KiMHATH, 3 IKOI
B J3epKaji MOKHAa MO0AUNUTH BiKHO MOBHiCTIO. 3ayBasKMMO, IO B Ha-
BeJIeHOMY PO3B’sI3KY He BpaxOBaHi po3Mipu n3epKaJia il BiKHaA 3a BUCO-
TOI0, OCKiJIBKM BOHU BiZiIcyTHI B yMoBi 3agaui. Hanpukaanm, aKImo mpu-
IIYCTUTH, 110 [3ePKAaJIO He TUKAEThCA MiAJOTH, MOYKHA JIATTH IIiJ] HHOTO
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¥ BikHa B HbOMY He mobaumTu. Haperrri, AKImo HAGJIU3UTH OOJUUUS
1o TIOBEePXHi A3epKaja, BjlacHe 300pasKeHHsS MOXKEe 3aKPUTH OiJbITy
YacTUHY 300paskeHHA BiKHA.

1,5m __ 25M 1™

BiKHO

I nBepi I3epKaJjo

XXXIX BeceykpaiHcbka onimniaga. iHinponetpoBcbk, 2001 p.

1(9,2001A). ls1a Toro, 11106 po3B’sA3aTH IO 3aauy, HeoOXigHa IIPo-
CTOpPOBA ysiBa Ii IIeBHA ePyAnIlisd a00 KMiTJIHUBICTE.

2nr  2nlsinoe wl w-4-365-T-c KM KM
e - . T T~ ~ -1460m-300000 — =~1,4-10° —.

T T T T c ¢
Te, 110 IMIBUAKICTh BUABUIACA OiJIBITOIO 3a MIBUAKICTD CBiT/IA, IPU-
MyCTUMO, OCKIJIbKYU I IMIBUAKICTH He MOB’s3aHa 3 PeaJlbHUM PYyXOM
3ip.

2(9,20011). k1o 3HEXTYBaTHU BUCOTOIO ITIJIAHTAa HAA PiBHEM 3eM.JIi,
JIeTKO 3HANTU, 110 KYT, HiJf AKUM OizHecMeH CIIPSIMOBYBAB IIIJIAHT s
TOTO, 1100 JAJbHICTH MOJMUBY Oyja MaKCUMAaJIbHOIO, fopiBHIOE 45°. OT-
3Ke, NIBUJKICTb BOoAM y BepxHiit Touni TpaekTopii v=1v,cos45°, e mo-
JaTKOBA MIBUJKICTh U, = \/g_L . 00’em BOIM, AKUH BUXOAUTE 31 IIIJIaHTAa,
3a TaKMU caMU# Jac IMPOXOJIUTH uepes ILJIOINlYy Iepepisdy S y BepxHin
TouIli TpaeKkTopii. BRaskarouwu, 1110 BUTPATH BOAU 3a OJMHUILIO YaCy i

AVA2

Atgl

yac MoJIUBY He 3MiHIOBaJNCI, MaeMoO S = ~1,5 cm®.

3(9,20017). U, =10B.
4(9,2001[). 12,5 cwm.

5(9,2001). Ha pucyHKY cBiT/IO-CipuM BuIiJieHi yacTuHYU KiMHATH,
3 AKUX He BULHO abo ABepeii, a00 BikHa. IxHiil mepeTuH Mae TeMHO-Cipe
3abapBJIeHHsS ¥ Ja€ BiANOBiAb Ha 3aIUTAHHS 3amadi: 3 AKOI 4YacTUHU
KiMHATH He BUAHO Hi BiKHAa, Hi ABepeii. 3ayBasK1UMO, 110 B HaBEJEHOMY
PO3B’A3KY He BpaxXxOBaHi po3Mipu A3epKaja, BikHA i1 ABepeil 3a BUCOTOIO,
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OCKiJIbKY BOHHM BificyTHi B yMOBi 3agaui. Hampukiian, SKIo IPUITyCTH-
TH, 110 A3E€PKAJIO He JOTUKAETHCS 0 IIi[JIOTH, MOKHA JIATTHU IiJ HHOTO
¥ =i BikHa, Hi ABepel y HboMYy He mobaunTu. Hapernri, € 11e ogquH He-
3BUYHUN PO3B’A30K. AKIN0O HAOIM3UTH 00JIMYUSA [0 IOBEPXHi A3epKaJa,
BJIACHE 300parKeHHs 3aKPUE OiIbINY YaCTUHY KiMHATH.

1,5 ™ 2,5m 1wm

XL Bceykpaincbka onimniaga. Paiionu, 2002 p.

1
1 (9, 2002P). ABTOMOGiIb 3YMIMHUTHLCSA UEPE3 uac t=4€ c, AKUN

. 5 . i
€ MEHIIIUM, HixK 5 CeKyH[n. 3a E CeKyHAU II1CJIA 3YIIMHKKW BOJA1N Ha-

BpPAL UM BCTUTHE Kyauch Bim’ixaru. OTike, uepe3 5 CEKYHI aBTOMO-
0isb OMMHUTHCA Ha BigcraHi S=2 ™ 3a incunekropom HAI. ¥V samauax
Ha CIIOBiJIbHEHUII PyX 3aB:KAu OasKaHO 3HAWTU 4Yac, uepesd AKUI TijIo
BYIIUHUTHCA, a iHKOJIM W BificTaHb MO0 TOYKMU BYNMHKU. SIKIIO cuia
raJbMyBaHHS IIOB’sI3aHa i3 cuaaMu TepTsd abo Omopy, MicJs 3yIUHKUI
PYX IPOIOBIKYBaTHCA He Oye.

F -F,
2(9,2002P). m=—"—2=250r, F,=[RF, =6H.
g

pgh’l

3 (9, 2002P). F = 9 = pgh2 =~2500H. 1A BU3HAUEHHA CUJIU

F, ciain ckopucratuca ymMoBoIo craTudHOi piBHoBaru. o6 ma cuia
Oyna MiHiMalbHOIO, HEOOXimHO cupaAMyBaTu F,; NepHneHAUKYJIAPHO
mo maactuHu. OCKibKU TiAPOCTATHUUYHUN TUCK 30iJbIITYyETHCA 3 TJIN-
OWHOIO JiHiWHO, AJId BU3HAUEHHS MOMEHTY CHJU TiAPOCTATHYHOTO
TUCKY MOXKHa CKOPUCTATUCA AaHAJOTi€0 3 MOMEHTOM CWUJIMW TAKIHHA,
AKUH i€ HAa TPUKYTHY NJACTUHKY. ¥ IIbOMY BUIIQAKy CHUJIA TIPU-
KJIaJaeThcA MO IeHTpa Mac, AKUU mepebyBae Ha IepeTWHi MefmiaH,

. .1 . .
TOOTO HA B1ACTaH1 g BHCOTHU Bl CTOPDOHMU. OTJI(.e, MOMEHT CHUJIU I'lAPO-
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2
CTATUYHOTO THUCKY JIOopiBHI0OE M =F — =—pgh’l, a mimimanpHA
3sina 3
cuja, AKY CJiJl MPUKJAacTu B TOUIlli B, 1100 yTpUMyBaTu NIJIACTUHY,
2 pgh®l /3
—ZPEME NY e~500H.

2 3 H 4

4 (9, 2002P). k1o BBaxkaTH, 110 HoaaTKoBi omopu B C i D oxua-
KOBi, BOHU AOPiBHIOIOTH 0 2 OM KOXKeH.

5 (9, 2002P). v=500 Tuc. ﬂ. Ilnama He € MaTepiaabHUM
c

MaTHuMe BUKDPHUBJIEHY (OpMYy, CXeMaTUYHO 300parkeHy Ha PUCYHKY.

o

IIa xpuBa HasuBaeThcA clIipasaro Apximena i mae piBHOBimmaneni

OOVH BiJf OMHOTO BUTKH, SKIIO B
BUMipIOBaTH BificTaHb MiK HU- \
MU B3JIOB:K pajiyca. Y Hamomy ( -------------------------------- E
BUOAJKy TaKa BificTaHb MOPiB- @

A

HIO€ TOOYTKY IIIBUIKOCTI CBiTJIa
Ha mepiox obepTaHHA Jlasepa.

XL BceykpaiHcbka onimniaga. JlHinponeTpoBcbk, 2002 p.
1 (9, 2002[). Ockinbku yac migitomy — 1,25 ¢, ILISX 3a APYyry ce-
KYHOY PYXY CKJIAJa€ThCS 3i ILIAXY Bropy i BHu3. [=3,1 M.

2(9,20027). v=1t > ~314 2.
(6] C

3 (9, 2002[). Cuna THUCKY cOpsAMOBaHAa BIPaBO W MJOPiBHIOE
3
F =§pgh2l:300 H. MimimanpHa cuia, AKY CJIiJ] MPUKJIACTH B TOYIL
7 pghl
H

B, m06 yrpumMyBaTHU IJIACTUHY, fopiBHIOE Fj = =T6 H.

4 (9,2002]). 3aranbHuii OIip, AKUI BiATIO-

Bifjae yMOBi 3azaui, MOKe MaTH ABa 3HAUEHHS: L o
5 3

— i 3 OM. BukopucTOBy0OUM METO]] eKBiBa-

3
JIEHTHUX 3aMiH (0u8. komenmapi 00 po36’ 3Ky

3adaui4 (11,2007]])) abo mpocTUM LOOUPAH-
HIM 3HAXOAMMO BiATIOBimHI 3’eHAHHSA pes3uc-
TOPiB.
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5 (9, 2002[1). Mo:xkimuBi nBa IIOJIOKEHHS eKpaHa: Ha BiacraHi
6118 cm.

XLI Bceykpaincoka onimniaga. Paiionu, 2003 p.
1 (9, 2003P). 3riguo i3 sakoHamu HbioToHaA, 3eMJIsI PyXaeThcsa Ha-
. . 23 M
3ycTpiu KyJi (magae Ha KyJjro) 3 mpuckopeHHAM 10 —- . Cuira omopy
c

MOBITPA CHOBLJIIBHIOE B3AEMHUU PYX TiJl.

2(9,2003P). KoTyIika pyxaeTbCs IPaBOPyY 3i MIBUAKICTIO V=15 ﬂ.
c
2
v, +V 9
MaxkcumasibHe IPUCKOPEHHS a = %R =— lz =~0,56 % MaioTh
4r 16 ¢ ¢

TOUKM KOTYIIIKMN, HaNOLIBIN BiggameHi Bif ii oci.

2
2 v,

3(9,2003P). [=——=15m™
3 g

nd?l

4 (9, 2003P). szpzlm r.
5(9, 2003P). U, =42 B.

XLI Bceykpaincbka onimniaga. JHinponetpoBcbk, 2003 p.
1(9,20034). Yepes 4 ceKyHIU.

2 (9, 20034). Korymika pyxaeTrbes JiBopyd 3i mBuakictio 0,5 ﬂ.
c

M o
—,~ MAOTh TOYKHX KOTYIIIKW, HaM-

Maxkcumanbre npuckopennsa 0,0175 —;
¢
6isbIn BigmaJsewi Bif ii oci.

3 (9,2003[). Kunytu m’sgua Tak, 1100 BiH MOBepHYBCA Ha3al y Py-
KM, IOCJiJOBHO BiAOUBIIINCH OOUH pas BiJ CTIiHKHU, a APYTUi — Bif cTe-
JIi, HeMOKJInBO. A Bing cTiHkuY # mifg-
Jorum MOJUBO. Ile MoixHA mobaum-
TU i JOBECTHU, AKIIO CKOPUCTATUCH,
HaIIPUKJAaI, METOLOM BioOpakeHb.
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4(9,20030). 1) 0,5g ~4,9 . 2) a=g./3,25—3sinc. .
C

5(9,20031). Hanpyra U, =4U =280 B, onip ogHOro pesucropa —
100 Owm.

XLII BceykpaiHcbka onimniaga. Paiionu, 2004 p.

1 (9, 2004P). MakcumanbHaA BifcTaHb, SKY HOBUHEH IIepeJe-
TiTH M’AY Big Kpamo TisKKKU OO0 TIPOTUJIEKHOTO Oepera, MTOpPiBHIOE
[=(50-20-2)m=28 m. MinimanpHOIO IMBUAKICTH Ha IMOBEPXHi Oyme
B TOMY BUMAAKY, KOJU il HAaOPAMOK YTBOPIOE KyT O =45° i3 ropu-

2 s 2
visin200 v M
B0HTOM. [=—————=—, omKe, V=4/8l =17 —. II[00 TaKk KUHYTH
g g c

M’ 4, XJIONUYUK IIOBUHEH BimifiTu Big Oepera Ha BicTaHb, TPOXU MEHIITY
3a 6 meTpiB (OCKiIBbKM BiH KHuIa€ MOTo He 3 IIOBEPXHi, a 3 BUCOTH BJac-

HOTO 3POCTY) i KHHYTHU 3i IMMIBUAKICTIO AEI0 MEHIIO, HiK 17 — .
c

2 (9, 2004P). F = x/gmg =28 H. Cuna cupamoBana mig kytom 45°
IO TOPUBOHTY.

3

2/3
3(9,2004P). r=r, (%] ~ 25 MJIH KM .

4 (9, 2004P). HatimmpocTiiite cKopuc-
TATUCS METOAOM J3epPKaJbHUX Bimo-
OpaskeHb. 3’€IHYEMO TYHKTUPHOIO
OpAMOIO IIOYATKOBY TOUKY i i gpyre
300pakenHa (dus. puc.). Bigobpaskae-
MO Iefi HaWKOPOTIIUNA YABHUU IIJIAX
Yy peaJbHUM CBIT I OTPUMY€EMO PiBHO-
Oiunuii TpuKyTHuK. laax ys3moB:K
HBOT'0 OyZe HaliMeHIIIUM. BigmoBigumit
yac t=6c¢c+34,9c=41c.

5 (9, 2004P). ExBiBasieHTHA cXema MAae
BUTJIAN, 300paKeHU Ha PUCYHKY.
CtpyMm uepes mepIuii pesucTop AOPiBHIOE

I UR,(R, +R,)
' RR,(R,+R)+R,R(R +R,)

3
L —
2 4

=0,088 A.

3HaueHHs OIOPY TPETHOTO Pe3ucTopa IJis PO3B’sSA3yBaHHsA 3amadi
He moTpibHe.
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XLII BceykpaiHcbka onimniaga. AHinponetposcbk, 2004 p.

a\g M M .
———=21 —, v, =37 —. IlepeBipka mo-
J2(H - h) c c

Kasye, I0 y BUMAAKY Iogaui M’ AdYa 3 HAWOiJIbIIIO TOPU30HTAJIBHOIO
MIBUAKicTIO (Y3MOBIK AiaroHaJsi MaiijaHUYMKa) BiH He 3auimae ciTKuU.

1(9,20040).v,, =

2(9,2004[). [To CTPUIKHA CJIiL IPUKIATATH CUTY

F=gJ(m,+m,)’+m? =50 H

. m,+m 4
mig KyToM o = arctg——=2 = arctgg =~53° 10 TOPUBOHTY.
1
3 (9, 2004). CynyTHUK pyxaerbcsa Ha Bucoti A=3R=19 200 xm
HaJ ITOBEepXHeIo 3eMJi. ¥ MOMEHT 4acy, KOJIU CYIYTHUK ITPOXOAUTE Ha
IliBHiYHMM ITOJIFOCOM, CUTHAJIMU 3 HHOT'O MOKYTh OyTH IPUAHSATI Ha IIiB-

. .1 .
HIYHUX MIXPOTax O = arcsmz =~14,5°. Ha pucyHKYy cJji 306pasuTu cy-
OYTHUK 1 JOTUYHI, IIT0 IPOXOAATH BiJl HHOTO 40 3eMJIi.

4 (9, 20044). ITix yac pyxy B3J0B:K KoJa pagiycom R cwuioro, 1Mo
2

v
3abesIreuye TOIIEHTPOBE MPUCKOPEHHS a:E, € cuJia TepTs, MaKCHU-

MaJIbHe 3HaueHHA AKol UWN =umg . Omike, 3 gpyroro 3akony HrioToHa
MaeMo U =+/UgR . Yum 6inpmumii pa- A
Iiyc Koja, TuM OiJIbIlla MIBUIKICTD. d"
Paniyc kosma R, y3/I0BK AKOrO Mae L
ixaTyu MOTOIMKJICT, Oyae OiabIIuM r
3a r+d. UBepTh AyrW IBOTO KoOJIa Y
MOJKHa BIIMCATU B JTiJISHKY Tpacwu,

AKIIO TPOXHU MPOMOBKUTHU MPAMOJi- R—_d—r R—r
HiliHi vacTuru (dus. puc.). Paniyc Ko-
7a R=r+(2+v2)d~r+3,4d=49m,
a MaKcuMaJIbHa IIBUAKICTH

v=\JugR =0,8:9,849 = =4*.4,9> L =19,6 = ~20 = .
C C C C

5(9,2004). 3a saxonom [:xoyna — JleHria KinbKicTh TemioTu AQ,
AKa BUILJIAEThCA Ha peocTarTi 3a yac At, mopiBHioe AQ =UIAt. [10o6y-
ToK IAt — 1e 3apAn Aq , AKUN IPOXOJUTH Uepes IMOIePeUHn nepepis
npoBimHUKa 3a yac At . Ha HaBenmeHil samesxkHocTi I(t) 3apsm YuceabHO
JopiBHIOE miroini mix rpadikom. Orike, 11106 3HANUTH KiJbKiCTEH TemJIo-
TH, AKa BUIILJISIETHCA 3a 8 CeKyH], HeoOXiHO BiAIIOBigHe umceabHE



Po3B’s3ku, BiarnoBigi Ta KoOMeHTapi 179

3HaUeHHSA IO mix rpadikom momuoxkuTu Ha U =12 B . 3asnHauumo,
10 MOsKHa OpaTu Oyab-AKi 8 ceKyHI yacy, OCKiJIbKU 3ayekHicTh I(1)
Mae BUTJIAA PYHKILII 3 mepiogom 8 c. PosrissHemo, HanpuKJIam, IPoOMi-
JKOK Yacy i3 cbOMOI /10 YOTHUPHAAIIATOI CeKYHAU BKJIOUHO. Loy mifg
rpagikom 3HalIeMO0, BiIHABIIN BiJl IJIOMIi TPAMOKYTHHKA ILJIOILY IIiB-
KoJia. 3 ypaXyBaHHSAM PO3MipHOCTEH MaeMoO:

q=2A-8c—%n-1A~4c=(16—27‘c)RJ1.

Kinvkicts Tennotu @ =24(8—-7m) Iox =117 Ik .

XLIII Bceykpaincbka onimniaga. Paionu, 2005 p.

1(9,2005P). h=v.(t, +1,)* —t> =2640 M~2,6 kM .

2(9,2005P). v_ = J“Tapd =75 2.
(¢}

3 (9, 2005P). 6,25 mxH. E, = 16,2 [Ixx , E, =1 [I:x (BBasKaeMo, II10
MOYaTKOBA IITBUAKICTH TijIa JOPiBHIOE HYJIIO).

4(9,2005P). m,:m,:m,=3:1:2.
(R +F)P,
F +F + P
JIesKaTh Bif 6araThox (DaKTOPiB, 30KpeMa BiJ pi3HUIl TeMIepaTyp BOAU

5(9, 2005P). P= ~533 Br. 29,5 xB. TemnnoBi BTpaTu 3a-

HAABHOCTI KPUIIIKH TOIIO. 3 MiABUIIEHHAM TeMIIepaTypPH TeIJIOBi BTpa-
TH 30iJbIIYIOTHCA, 1, AKIIO0 BOHU 3PiBHAIOTHCA 3 KiJbKicTIO TemioTH,
10 TigABOAUTHCA OO MOCYAUWHU, MONAJbINle 3POCTAHHS TeMIIepaTypu
npunuHuTheA. OTiKe, 3 OTJIAAY HA HEBEJUKY HOTYKHICTH CHCTEMU
KU’ ATAJILHUKIB BOJA MOJKE TaK i He 3aKUIiTH.

XLIlI Bceykpaincbka onimniaga. AAHinponetpoBcbk, 2005 p.
1 (9, 2005[). OminuMO IMTBUAKICTHL AOPOCJTOI JIOAUHU Y 5R—M,
roj

1
a uyac, 3a akuii Conme miguimaerbea ma 0,5°,— y % mobu, ToOTO
y 2 xpuaunau. Toxi cragiit [=vt=170mMm.
2 (9, 2005). g:C;—Azl:%nGpR:O,Ollz =.
c

o —2R| |[BEP L T g M
3 T c
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3 (9, 2005[). CriouaTKy KyJabKa mepebyBajia Ha Bimcrani 4,3 M Bif
KOpPOOKM HA CHiIbHOMY 3 KOPOOKOIO IIEePIEeHANKYIAPi 40 MOXUJIOI ILJI0-
muHu. Ilig yac maginHEA KyJabKa Bech 4ac MAa€ OJHAKOBY 3 KOPOOKOIO
CKJIAIOBY IIIBUJKOCTi B3JJOBJK CXIUJIY, TOK IIBUAKICTH KOPOOKMU BijJ TO-
ro, II10 B Hel BIyYnJa KYJIbKa, He 3MiHUTHLCS.

4 (9, 2005[). BigromenHa mac m, :m,:m, =3:1:2 ogHaKOBe AJsA
000X BUMIAAKiB.
(P +B)F,
P +F+P
BUMHU BTpPaTaMHU ¥ TEIJIOEMHICTIO MOCYAWHU, AJIA TOTO, 100 JOBECTH
0 KUTiHHA 3 JT BOAU, 3HaA0o0uThesa 6inbIiie 33,5 xBuanuu. Hacmpasni
3a TAKOi MaJjol IIOTYXHOCTI BOJa MOKe 30BCiM He 3akuiiTu. 3i 30i1b-
IIIeHHAM TeMIIePaTypPU BOAU MOTYKHICTh TEIJIOBUX BTPAT 3POCTAE W MO-
JKe mocArTu 3HaueHHS 533 Bt 3a remmepatypu, menitioi 3a 100 °C .

5 (9, 2005). P= =533 Br. fIKIIo 3HEXTyBaTU TeILIO-

XLIV BceykpaiHcbka onimniaga. Paitionu, 2006 p.

1 (9, 2006P). t=3n=9,4 c. [IpumycTumo, IO JiBUI KOB3aH MAae
MEHIIy IIBUAKICTh, a IpaBuii — Oingbmry. 3a OAHAKOBUII UYac JiBHUH
KOB3aH IIpoifie miBAyru KoJia pagiycom R, a mpaBuii — miBIyrm KoJja
pagiycom R+1. Toxi

v t=m(R+I),
v, t=7R.
Biguimarouu Bij mepimmoro piBHAHHS APyre, 3HAXOANMO
ml
t=——=3n=9,4c.
UH - UJ!

2 (9, 2006P). [, =7,5m. Hac t,, HeoOXigHMUIT M’ A4y, 1100 BIIACTH

2H

3 Bucotu H=5wm, nopisHioE t, = =1c. Ane muax H=5wm,

AKUIM IpoJiTae M’ A4 3a CeKYHAY, He Oyae Haiibiapmum. Pyx m’sgua He-
piBHOMipHUII. 3a PiBHI MPOMiKKU Uacy BiH mpoJitae TuM OGiJbIry Bif-
CTaHb, YUM OiJIbINTY IIBUAKIiCTh Mae. Halibinpina mBuaKicTs M’ Aya 1o-
613y moBepxHi. Tomy po3i6’eMo ceKyHAy Ha ABi IOJOBUHU: ITiBCEKYHAU
nepen ymapoM i miBcekKyHAM mmicys. Takuii posmomisli CEKYHIM € Haii-
ONITUMAJBHIIIINM, ¥ YOMY JIETKO IIePEeKOHATHUCA, OOy AyBaBIIu rpadik
3aJIEKHOCTI IMIBUKOCTI Biff yacy ¥ MOPiBHABIIM ILJIOIII Iig rpadikom.

ITagatounm 3i cTaHy CIOKOI0, M’AY 3a IIIBCEKYHAU IIPOJIiTae BifAcTaHb
2
t

h= 2“2 =1,25 m. OTxe, 3a HACTYIHI MiBCEKYHIU HOJBOTY [0 yAAPY
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BiH mpoJseTuth Bigctanb H —h =38,75 m . Ilicia ygapy, yacom SKOTo MU
HEeXTYEMO, 3a IIiBCeKYHAU BiH IpoJeTutTh mie 3,75 m. 3aramom 7,5 M.

3 (9, 2006P). 3a po3B’sA3aHHA TaKUX 3aJaU BUKOPHUCTOBYIOTH IBi
imei: 1. 3axkoH 30eperkeHHsa MAacK, HACIALJKOM AKOro JJIs piauH € 30epe-
JKeHHA 00’emy. 2. ¥V CIOJyUYeHHX IIOCYANHAX 3 OJHAKOBOIO PiAMHOIO
Ha OJHAKOBIiN BUCOTI THCK OJHAKOBUII. 3PYUYHO TAKOXK PO3TAIIyBaTHU
HOPSAJ ABa PUCYHKU: A0 U HicJA TOT0, AK MOJHUJIU OJIif0. ¥ HAIIOMY BU-
MagKy 3aKOH 30epesKeHHs Macu BOAM, SKa 3 MePIIol IIOCYIUHU [10Tpa-
numa B Apyry, nae Sk, = S,h,. Tuck y nepmriii nocyauHi Ha JniHii piBHO-

m o .
ro TUCKY P, . + ?g , y apyriit p,_ +p,g(h, +h,). [IpupiBHIOIOUN THCKH,
1

. . m
pO3B’A3y€EMO CHCTEMY 3 ABOX PiBHAHB 1 3HaxoAuUMO h,=—————,
P.(S; +5;)
mg .
p, =———+p,gH, = 5,3 klla. Ik 6aunmo, gomaTkoBUil rizpocTaTmy-
S, +58S,
. mg Sl SZ
HUI THCK ————— MO’KHa 0y- N ™~ Y
S, +S, {1y b h,
JIO OTPHUMATH HAaBiTH yCHO, 1 n A
posmoginuBmu Bary oujii JiHiA PIBHOTO,THCKY
Ha 3araJibHy ILJIOIIY IBOX IIO-
CYIUH. v
4 (9, 2006P). Uepes BepTUKAJIBHUN «PaZiyc» CTPYM
He UTHMe, OCKIJIBKY TOUKH, S0 AKX BiH Iig’etHaHMI,
piBHOBignaseHni Big A i B i MmaOTh OJHAKOBI ITOTEHITiaA-
au. Bunydyaemo 1eii ApiT 3i cxeMu i OTPUMYEMO TPU A 'B
. r
napasnenbHi 3’egHaHHA 3 omopamMu: R, = 2% (mBa mo-
. . . 2n pr . 4n pr
caigoBHi paziycu), R, _Zrpr (emsxHA ayra Koiaa) i R, U
3 S 3 S
Lo 4w pr
(BepxHa Ayra Koja). 3arajabHuii omip R=———=18 mOmMm.
2n+9 S

5 (9, 2006P). 50 cm x40 cm. [Hnsa posB’asamuaA Iiel 3amaui HeoOb-
ximai pucynku. IlosHaumMo AOBKWHY TiHi M’dYa B IJIOIIWHI PUCYH-
Ka uepe3 a. 3 moxai6HOCTI
TPUKYTHUKIB 3HaAXOJUMO

2 2
a=2RYE L _50cm H h
H
(Ous. puc.). Y mneprueHIUKY-
JISIPHOMY [0 ILJIOIIUHU PUCYH-
Ka HaIPSIMKY MaKCUMaJbHUKA
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posmip TiHi gopiBHIOBaTHMEe miameTpy M aua b=2R =40 cm. Tiap m’sa-
ya matuMe GopMy eJririca — PO3TATHYTOTO KOJia.

XLIV BceykpaiHcbka onimniaga. AHinponetposcbk, 2006 p.

1(9,2006[). s=vt=.Jv? +v> t=65m.

2 (9, 2006[). ABTOMO0iIi MOKYTh MPOIMKIKATH OAUH IIOB3 OJHO-
To JIeKijTbKa pasiB, oKW, HAOPABINM BEJWKOI IIMBUAKOCTi, HE 3JE€TATH
i3 Kiynb1eBOI Tpacu. ¥ 3araJbHOMY BUIAJKY BiIIOBiAb MOYKHa BUPa3U-
TH TaKoI0 (hOpMYyJIOIO:

n n .
T=t, =t1\/3+1 , 0e n=1,2,3,... — TOPSAKOBUU HOMEP

a
2 1

a

1
3ycTpiui, 3HaK «+» BiAMOBigae BUOaaKy, KOJU aBTOMOOiIi 3amrycTuamn
B pisHi 6OKM, a 3HAK «—», KOJIX B oauH. TakK mepima 3ycTpiu Bigoymers-
cs abo uepes 3,5 ¢, abo uepes MEHIII HixK 5 .

3(9,2006[). 'ycTuHa oJ1il MeHIIIA 3a I'YCTUHY BOAM, OTKeE, 0JIid Oy me
posTaIlrioByBaTHCs Ha MOBEPXHi. AoMiHiil, HABIIaKu, OIyCTUTHCS 1 Oy-
Jle TUCHYTH Ha THO 13 CUJIO0, IKa MEHIIIa 3a CUJIY TAKIHHS, 1110 i€ Ha HBO-
ro, Ha cuny Apximena. Haiimpocriiie pos3s’A3aHHs 3a7adi He BUMAarae
PO3paxyHKiB piBHIB piguHM, OCKIJIBLKY ITOB’ A3aHe 3 HACTYIIHOIO 3araJib-
HOIO iJTe€r0: Bara BChOTO, II0 € B IIOCYJUHAX, JOPiBHIOE CyMi CUIU TUCKY
aJIIOMiHiIO0 ¥ CUJIM TiIPOCTAaTUYHOTO THUCKY Ha IHO, 3BiIKM 3HAXOIUMO

m,,8+ pﬂmang
P
=p.gh+ L =~ 2890 Ila.
P=p:L S+,
4 (9,2006[). 3’exuytoun Touku C i D (Touku piB- A

HOT'O IMOTEHI[iaJly), OTPUMAaEMO eKBiBaJIEHTHY CXeMy,
3BiIKM 3HAXOAWMO CUJIM CTPYMiB uepes paaiycu:

I_A=Az0,82A_ C D
2 ( 215)
pr 9+? B

5 (9, 2006). I'yctuHa ckJya madamigu — 2500 K—E Has Toro, 1106
M

I,=1,=

IJIAINIKA IJIaBajia y BOLI B ITOBHICTIO 3aHypeHOMY cTaHi, ii caix sarmo-
BHUTHU BOJOI0 Ha 52 % . AAKIO AUBUTHCA CKPi3h CKJIO 3aII0BHEHOI BOIOIO
IJIANIKY HA PO3TalllOBaHi MO0AM3y IMpeaMeTH, IJISIIKa Haue BUKOHYE
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PoJb JiH3M # 30iJbIIIye PO3Mipy B HAIPAMKY, HEePIEHIUKYIAPHOMY
o cBoei oci. Kosu misgiika sanypeHa y BOLY, BOHA 3JA€EThCA JEIIO
301JIBIIIEHO0 I MEHIII 3aHypPeHO0I0, HijK HacIpaBi.
XLV BceykpaiHcbka onimniaga. Paiionu, 2007 p.
1 (9, 2007P). Uepes cCeKyHAY PYXy IMEPIINi TeHiCHUN M AU MaTHuMe
. M . . . . .
mBUAKicTs 5 — 1 mepebyBatume Ha Bigcrani 10 M Big apyroro, axumi
c
. . . M . .
TiIbKU MMOYHE PyX 3i mBuAKicTio 15 —. Yac, yuepes AKUHA micsa 1IHOTO
c
M’ A4i 8iTKHYThCSA, JETKO 3HAWTH, IoAiauBINT BigcTansb 10 M Mixk HUMUT

Ha BigHOCHY mBuaKicTh 10 — (y cucremi Bimmiky, 110 mamae 3 mpucKo-
c

PEHHAM BiJIBHOTO HNaAiHHA, M’ AYi pyXarThCcA PIBHOMIPHO Ta IPAMOJIi-
HitiHo). OT:Ke, Ile uepes CeKYHAY PyXy M’ Aui 3iTKHyThCA. 3a Iieil uac
IPYTruil M’ A4, K i mepimuii, migaiMmersca Ha BucoTy 10 M.

2 (9, 2007P). MakcumMaJabHY IIBUAKiCTH MAIOTh TOYKMH CBepjJa,
Hanbinem Bigmaneri Bix oci:v,, =or=nvd~=0,47 —. IxHe momeH-
c
M
TPOBE NPUCKOPEHHA a=wv, . =21nvv, . ~44,4 — . SIKmoo cBepao py-
c

XaTUMEeTbCS 3 IeSAKOI0 CTAJIOI0 INMBUAKICTIO, 3HAUEHHS MaKCUMAaJIbLHOI
MIBUAKOCTI 3MiHUTBCSA, & MPUCKOPEHHA — Hi (3HAUEHHA NPUCKOPEHHA
B iHepIliaJbHUX CHUCTeMAaX BiUIIKY OJHaKOBE).

3 (9, 2007P). CkopuctaeMocs 3aKOHOM [OONaBaHHS IIIBUIKOCTEN.
BigaocHa miBuAKicTh BiTpy (MIBUAKICTH BiTPY, SKY BifuyBae MOTOIH-

. -5 - o M .
kiict) v=v, -v, (Jus. puc.). Y mepmomy Bunajgry v, =30 —, Bix-
c
. M .
HOCHA IIBUAKICTH U, =402 +v?, =50 — cOpaAMoBaHA Wi KyTOM
c
3 - M.
o, = arctgz =37° pmo niHii pyxy. ¥ gpyromy BUNaAKy U,, =50 —, Biz-
c
. M
HOCHA MIBUAKICTB v, =4/U> +V?, =64 — cnpsa-
c
. 3 o N
MOBaHa il KyTOM O, :arctgzz51 o JiHii
pyxy. BinHocHa mBuAKicTs BiTpPYy 3MiHIOETHCA

. M . . o
Bim 50 mo 64 —, a BigmoBigHUII HATIPAMOK
c

BiTpPY, AKUU BiuyBae MOTOIIUKJIICT, BiIIOBiZHO
Big 37° mo 51°.
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4 (9, 2007 P). TensioBi BTpaTu 3a remnepaTtypu Bifpa 6aussko 90 °C
Pt 80
mopiBHOIOTE 800 BT, m = T’: = 7 kr=11,4 xr. Temumeparypa Bogu
c

y Bigpi sHusuThca Ha 1 °C yepes XBUJIMHY.

5(9,2007P). 1 A.

XLV Bceykpaincbka onimniaga. HinponetpoBcbk, 2007 p.
1 (9, 20074). I3 sBaxoHy 30epe:keHHsS eHeprili B3HAXOIUMO
u=1¢u§ +2gh =1 E. I3 saxkony 36epesKeHHA Macu AJA CTallioHapHO-
c

ro Ipolecy poOMMO BHCHOBOK, IO OyAb-AKUN IIepepis 3a OJHAKOBUN
Jac IepeTWHAE OJHAKOBa Maca pedoBuMHU Am =pAV =pSvAt. Tobro
p,S,v; =p,S,v, — piBHAHHA HenepepBHOcTi. [ua pigueu, niBKa AKoI
3BY’KYETHCA 38 PAXYHOK CIJI IOBEPXHEBOT'O HATATY, a I'yCTHUHA 3aJIUIIa-
€ThCA He3MiHHOIO, PIBHAHHA HEIIePEePBHOCTI cpoIyeTsea: S,v, = S,U,.
JlJ1a cTpyMeHs ITiCKY, IJI0INAa ITepepidy SKOT0 3aIuIIaeThCAa HE3MiHHOIO,
p,v; =p,U,. OTixe, Pr_% _q00.
P2 U
90
2(9,20071). o

T
3(9,2007). a=g—-——=1,1 12 . IIBuakicts Ilenni mepex mpusem-
m c

M
JeHHAM U=+2ah =6,7 —. lle ax sictpubuyTtu 3 Bucotu 2 M 20 cMm.
c

Axo IMemnmi 3 Takoi camoi miroIri mpocTrupasi 3poduaa 6 6iabIIr IIupo-
KV, ajie KOPOTIIIY CMYTy, IKa MOTJia 0 BUTPUMATH ii Bary, JOBXKHUHA Iiel
cMmyru BusBuiaacs 6 Ha 2 M 20 ¢cM KOpPOTIIIOI0, HisK MOTPiOHO. ¥ MOMEHT

npusemJjeHHs Ilenni masia 6 Taky camy mIBUAKicTh U =6,7 — . 3BicHO,
c

TeXHiKM CIIyCKY Ta HasIBHIiCTb BY3JIiB HA MOTY3IIi.
4 (9,20071). ITory:xHicTs OaTapei

_AQ  cAm(t —t,)  cpAV (¢t —t,)  cpSvAt(t, —t,)
AT At At At

5 (9, 2007[1). BigHomeHHs omopy Ma- (:):_

JIEHbKOT0O AJIIOMiHi€BOrO HUJIiHApPa OO Ta-

: R, Pai 28 - - ;
KOro caMoro MigHOro ——=——-=——, a IIOYaTKOBHUHU 3araJbHUMU OII1D

Cu pCu 1 7

p

=cpSv(t, —1,) =630 Br.
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2,5R, +2,5R,, = Ry=10wM. 3Bijfcu 3HaX0AMMO OIIOPU MaJeHbKUX IU-
JiHapiB Ta omip mapaJsiesnbHOro 3’egHandsa R =38 MmOMm.

XLVI Bceykpaincbka onimniaga. 2008 p.
1(9,2008). I =10 A, mapaJjyiesbHO.

v, B
2(9,2008), —= = -1
V. E+F

3 (9, 2008). MinimaapHA KiJbKiCTh IOBOPOTIB HIiJ Uac pyxy JA0OpiB-
Hioe 2. KIIMo BifcTaHb po30UTH HA ABi AiIAHKY, Ha KOXKHil 18 AKUX MU
PO3raHIeEMOCh i raJbMy€EMO 3 OTHAKOBUM IIPUCKOPEHHAM, 3araJbHUN
yac Oy/Je TUM OiJIbIINM, UMM CUMETPUYHIIIINM Oyae 1e po3ouTTs (y Ibo-
MY JIET'KO IIePeKOHAaTHCs, II00YAyBaBIIN I'padik 3a/IeKXHOCTI IMIIBUAKOCTI
Big uacy). Tomy B HAIIOMy BUIIAAKy AOCTATHLO HMOPiBHATU YacC PyXy
B3JI0BK TpaekTopiii AA A,B,B ta AA A,A;A B,B. CiouaTky Takci

M
PO3SraHsAEThCA 3 MPUCKOPeHHAM a=2 —- i 3a wac ¢ =4c pgocarae

c
. M .
MBUJIKOCTL v, =8 —, fonaroun maax S, =16 m. Jlanri BOHO IPOXOBAKYE
c
POBraHATHCS 3 UM HPUCKOPEHHAM 0 JeAKO0I MaKCHMAaJIbHOIL IIIBULKO-
. . M .
CcTi, micya 4oro rajabmye Ao v, =8 —, 1106 npoitu mosopotr. OTike,
c

MOJIOBUHY IIJIAXY, III0 3AJIMIINBCA IO IIOBOPOTY, TAKCi HoJIae 3a feAKUN

yac t, 3HAYEHHA AKOT0 3HAXOAWMO 3 KBaJAPaTHOTO PiBHAHHSA
2

at . PRV
I=vt+ Yac mpoxoasKeHHd IepIIol NpaAMOJIiHIWHOI IinAHKU

13 ..
t, =t +2t. Yac tzf TMPOXOMKEeHHS MMOJOBUHU BepPTUKAJIbHOI (Jus.
puc.) IpAMoJIiHi#HOI AinAHKY Oyle OJHAKOBUM IJiA 000X TPAEKTOpiii:

2
B, B B,
504

at . :
L, =Vt +——. Iicnsa pospaxyHKiB 3Ha- B, 'B |5

XOAUMO, M0 MiHiMaJAbHUHN dYac PyXy
40,62 c Bigmosimae moBIIIili TpaeKTOpil
AA A,A,A B, B. OCKiTbKU PYX Y30BX
ainitt AA A,A,A,B,B ra AA B B,B,B,B
norpedye 0JHAKOBOTO Yacy, BiIIOBiAb He

3MiHUTBCSH, SKIIO CIIOUATKY TaKCi mouHe 4 éAi 4] Al 4
pyxXaTucs He BOPaBo, a BJIiBO.

4 (9, 2008). Bepemo mexinbka MOMEHTIB uacy, Hampukjaang 20, 40
i 60 c, i 3 piBHAHHSA TEMJIOBOTO DaJlaHCY PO3PAXOBYEMO TEMIepaTypH.
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Bigmosigui Touku mepenocumo Ha rpadik i 3’emuyemo ix Jiniero (dus.
puc.). MosxkHa 3HANTH aHATITUYHUN BUPA3 3aJIEKHOCTI TeMIlepaTypu Bix
gacy. Ko yac T miCTABIATU Y XBU- ¢ °CA

JIMHAX, TeMIepaTypa BU3HAUYATHMETh- 40
1+37

ca sa @QopwmyJsoio t=——-20°C. 80
1+71 20

CapobyiiTe orpuMaTu ii caMOCTiiHO
¥ mpoaHasisyBaTH BUIIALOK, KOJIU BO-
Iy IPOJOBIKYIOTH TOJIUBATH.

Le | 0 20 | 40 | 60 il
t,°C | 20 | 30 | 36 | 40 20 40 60rec

5(9,2008). 3rigzo 3 ymoBoio, KK mamMmnu pos:kapoBaHHA B D pasiB
menmuii 3a KK emeprosbepes:xyBanbHoil jamnu. HaBiTes AKIITO TpuUIyc-
tutHu, 1mo KK]I eneprosdepes;xyBanbHoi tamnu — maiizke 100 % , KK]I
JIaMIIU Po3:KapioBaHHA He nmepeBumlye 20 % . BigmosicTu Ha 3anuTaHHA:
«¥Y cKinbKU pasiB BUTiAHIiIIIE KOPUCTYBATUCS eHEPro3depeKyBaIbHUMU
JaMmaMu? » — MOXKHA JaTH, SKIIO 3HATHU CHiBBiIHOIIIEHHS MisK BapTic-
TIO JIAMITA ¥ BapPTiCTIO eJJeKTpoeHeprii. KIMo BapTicTh eJIeKTpoeHepTii
MIPOTATOM TEPMIiHY CHAY:KOU JilaMIu 3HAUHO OiJibIlla 3a BapTicTh camoi
JaMII, TOAi eKOHOMia Oyme B 5 pasiB 6inbInoo: 3aMicTh 75-BaTHOI
JIaMIIM PO3’KapIOBaHHA BUKOPUCTOBYEMO 15-BaTHY eHeprosdepesxy-
BaJIbHY JaMIy. SIKII0 YABUTU HEMMOBiPHO [elleBy eJieKTPOeHepriio,

. 7,5 ..
TOIi B ?=1,25 pasa BUTigHIiIIIe KOPUCTYBaTHCS JIaMIIAMU PO3:Ka-

proBaHHs. AJie TaKoi HeIeBol ejleKTpoeHeprii HacmpaBai Hemae. [1pu-
nycTumo, 1o Bapricts C .. OA4Hi€I 75-BATHOI JIaMIU PO3YKAPIOBAHHS

IOPiBHIOE X TOAMHAM CIIOKMBaHHSA Heio ejexkTpoeHeprii. Toxi 3a uac
cBoei cary:k0u BoHa 1000 roguH ocBiT/IIOBATMMeE IIPUMIIIIEHHS W pasom
1000
x
JaMI, SKi IMOCJIiZOBHO 3MiHIOIOTh OJHA ONHY i 3a0e3MeUyiOTh 3arajb-
Huit yac 6000 roguH, JagyTh CTIIBKHU K CBiTJIA, CKiJIBKU OJHA €Hepro-
36epes;KyBaIbHA JaMIa moTyxHicTio 15 Br. If mina 3a Tepmin cay:x6u

3 esqeKTpoeHeprieo komrysarume C, =C (1+ ) IMicTe Takux

6000 rogun pasom 3 eneKkTpukroio oyzge C, =Cpom (7,5+62ﬂ). IToni-
X

. - ... 4x+4000
gumo 6C, Ha C, ii orpumaemo KoedinieHT ekoHOMii: ——————— . Moro

5x+800
3HaUeHHA 3MiHioeThedA Bix 0,8 mo 5 i Hikoau He gopiBHIOE 30, AK MOTJIO
0 3maTHCS 3a MOKBAIIHOIO PO3B’A3aHHA. 3TifHO 3 HAABHUMU TapudaMu
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Ha eJIeKTPOeHeprilo, MOXKHa BBa’sKaTH, IO B YKpaiHi B cepegHbOMY
JaMIa po3KaploBaHHS KOIIITYE, AK edeKkTpoereprid 3a 100—200 roguu
ii po6oTu. BuxoauTs, 1110 KOPUCTYBAHHS JaMIIaMU PO3KapIOBaHHA AJIs
CTBOPEHHSI OJHAKOBOI'O OCBiTJIEHHSA HNPHOJIM3HO B 3 pasu €eKOHOMiUHO
BUTigHIiIIE.

XLVII BceykpaiHcbka onimniaga. Paiionu, 2009 p.

1 (9, 2009P). Kineruuna eHepria giBumnnu 6inpmia B 1,6 pasa.

2 (9, 2009P). IlIBuakicte aBroGyca — b Ré"é)“
50 KM . IITIsugkicte aBromMobina — 80 KM . 60
ron Tox
I'padik samexHoCTi mpoiigeHOTO0 aBTOMOOiIEeM 40
MLIAXY HaBeJeHUH Ha PUCYHKY. SAKIMo 300pa- 20
3uUTH 00uABA rpadiku mMopsand, IXHS TOUKA IIepe- ‘
TUHY BillIOBiaTuMe 0OTOHY. 0 20 40 60 ¢, xB

3 (9, 2009P). 3a moUaTKOBY TeMIIepaTypy LeTJInHU 6epeMo cepeaHe
apudMeTUUYHE 3HAUECHHA TEMIIEPATYP HANOIIBII rapAadoro Ta HaltoiabImn
em, -110 °C

A

4 (9, 2009P). IlosHaumMo uyepe3 X BiACTaHb BiJ ITyKaHOI TOYKH

o TepIIoro 3apany it npupiBHsaemo cuiaum Kyisoma 3 60Ky mepIro-

ro Ta APYroro 3apsAmiB Ha TPeTiii 3apsAk, PO3TAIIOBAHUN Y I[i TOYILi:
ka,95 _ k4,95
x? (1 -x)?

poboTu, migHOCAYM 4O KBajJpaTa, PO3B’A3yIOUM KBaJpaTHe PiBHAHHSI,

a moTiM aHaJIi3yOuUu, AKUH i3 po3B’A3KiB ciaig obparu it vomy. IIpocTo

” . . q .
fepeMO KBaApaTHUH KOPiHB i orpumyemo l—x= |- x=2x, 3Bigku

4

¥ 3BHAXOAMMO X = 3 =30 cMm. 3arajgbHa cuJa, 1o 0y/ae JiaTu Ha IepIIuii

xoJsonHoro ii 60KiB: m, = =1,2 Kr.

. ITicas ckopoueHHsA roJioBHEe — He 3aJaTH co0i 3aiiBol

3apAfT i3 60Ky APYToro i TpeThoro, JOPiBHIOE HYJIIO.

5 (9, 2009P). Haii6inpIrnii CTPyM HIPOXOAUTHUME Uepe3 MPOBiTHUK
AB, akuii 6e3mocepeaHbO 3’ eqHAHUN i3 myKepesaoM. Yepes MPOBIHUK
CC, cTpymM ysaraii He iTuMe, OCKIJIbKY IIPOBITHUK PO3TAIIIOBAaHUI CU-
MEeTPUYHO IO BigHOIIMEeHHIO 0 TOuoK A i B. Orike, HaliMeHIIUI CTPyM
JopiBHIOBaTHMe HYyJ0. Buryuatoun nposiguuk CC, 3i 3’enHaHHA, 3HA-
xXoamMmo 3aranbuuii omip 8 Om Ta 3arajabpHy cuay cTpymy 1,5 A.
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XLVII BceykpaiHcbka onimniaga. AHinponetposcbk, 2009 p.

1 (9, 2009[). Haiimrpocririe po3s’sA3aTu 3a7avuy 3a JOIOMOTOIO KY-
. . . . .
TOBOl1 IIIBUIAKOCTI. RyTOBa IIBUIKICTH IIE€PIIIOI'O aBTOMOﬁlJIH (Dl =L
1

v . . . -
, Apyroro — ®, = —— . ITouaTkoBuii KyT Mixk R, i R, aBTOoMOGiNi mogo-

K2
JIAIOTh 34 Yac t=¢z2,42 c.
+

2 (9,20094). 3 ymoBu piBHOBaru B IIePIIIOMY Ta APYTrOMY BUIIAAKAX
BUpPaKaeMoO 00’eMHU 3aHYPEHUX YaCTHH, JOJZAEMO, CKOPOUYyeEMO 00’eM

MaJIMYKA 1 OTPUMYEMO P = PP 0,474

P+, em®

3(9,20090). t= —Lw =-2125 °C. o Takoi Temmepary-

a1 Pax(Py —P.)
PY OXOJIOOUTHU aJTIOMiHiY HEMOMKJIUBO.

4 (9, 20094). fxImo crouyaTKy 3apdAj:KeHa KyJbKa pagiycom 1 cwm,
3’emHyeMO i1 3 KYJIbKOIO pagiycoMm 2 cM. 3apsl PO3IOIiIAeThbCA Y Bil-
vomreHHi 1:2. [Mai sapAg:KeHy KYJIbKY pamiycoM 2 cM 3’€IHYEMO
OHOYACHO IIle 3 OJHIE€I0 TAKOIO CaMoOI0, ajie He3apAAKeHOI KYJIbKOIO
1 KyJabKoio pagiycom 4 cm. Ha prucyHKy mokasami mociimoBHOCTI 3 €11~
HaHb i pe3yJabTaTH.

ol P()
QO | [ o@D || 96
e
000 | 1000 || o¢
fAxio couaTky sapAisKeHa KyJbKa pajgiycoMm 2 cM, 3’eqHyeMO ii
3 KyJbKOIO pamiycom 1 cMm, i masai Bce moBToproeThesa. Haperrri, axifo

CIIOUATKY 3apsKeHa KyJIbKa pagiycom 4 cm, 3’eqHYeEMO Ii 3 KyJIbKOIO
pazmiycom 2 cMm i masti, AK MOKa3aHO HA APYIOMY PUCYHKY.

OO L& OO
OO 60O | |1 o®
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3anpoIIOHOBAHUM aJTOPUTM MOKHA BUKOPUCTATU, HABITH AKIIO
OJHOYACHO [TO3BOJIEHO 3’€IHYBATHU JIUIIE IBI KyJbKU. [JOCATTH TAKOTO
JK pesyJbTaTy, sIK 3a OJJHOUYACHOIO 3’ €IHAHHS TPHOX KYJIbOK MOYKJIHUBO,
SKINO OaraTo pasiB 3’egHyBaTu Iii KyJabku momapuo. Illopasy moren-
Iiaay KyJbOK BUPiBHIOBATHUMYTBLCS I MePepOs3Ioaiya 3apsamiB Oyae Bce
OIMIKYMM [0 BUIIAJKY OJAHOYACHOTO 3’ €THAHHS TPhOX KYJIbOK.

5 (9, 2009]1). Haii6inpmuii cTpym itume depes mpoBigHumk AA,,
AKU O0esrnocepeqHbo 3’eHaHMI i3 HyKepesnom. Yepes npoBigauku BC
i B,C, cTtpym ysaraii He iTHMe, OCKiJIbKM BOHHM pO3TalllOBaHi cuMe-
TPUYHO IIO BifHOIIEHHIO 7o TouoKk A i A,. OTxe, HaliMeHIINH CTPyM
JOopiBHIOBATHME HYJII0. Bruiyuatoun i npoBigHuKY 31 3’egHaHHA, 3HA-
xonumo 3aranbuuii ornip 30 Om Ta 3araabHy cuay crpymy 0,4 A.

XLVIII BceykpaiHcbka onimniaga. Paionu, 2010 p.

1(9, 2010P). Hac pyxy A3epKaJ OJHEe IO OJHOT'0 JOPiBHIOE UAC PYXY
npomeHsa. [=vt=30000 gm .

2 (9, 2010P). 3emisa IMepexomJIO€ COHAYHY e€eHepriio ILjIo-
e cBOro Aucka. IloTy:KHicTh, SKYy BOHA IPU IILOMY OTPUMYE,

P=0,63nR*u~1,1-10" Br y

~18 MJaH pasiB OijibIlle 3a IPOEKTHY
AEC

nory:kHicTh HopHOOMIbCHEKOI AEC.
At At,

3(9,2010P). At=——1—2
0,6At, +0,4At,

=50°C.

4 (9, 2010P). 11106 mMasieHbKi KYJIbKU BiAIIITOBXYBAJNCA, BOHU II0-
BUHHI MaTu omHoiiMeHHi 3apamu. Hampurmaazn, 3’enHyeMo KYJIbKH,
Imicas Joro 3apsAjg Ha KOYKHIN i3 HUX crame ¢ = 2.10°® Ku. Hani Bigma-

. / k . .
JIAEMO Ha B1ACTaHb I'=(@q F =6 cm . AGo 3a3eMIIEMO OOWH 13 3apAal1B,

HaIIpUKJaZ ¢,, a BKe IIOTIM 3’€JHYeEMO KYJIbKH I BifgandaeMo Ha BiJ-
craHb 12 cm.

5 (9, 2010P). 3araapauii omip — 12,32 Om. 1) Axiio BunasaTu mep-
N pe3ucTop, ouip craHoButuMe 28 OM, AKIIO BUIIAATA YeTBEPTUHA —
mpubausuo 12,7 Om. 2) AKIo 3aKOpOTUTH YeTBepTuil (I’ ATuit) pesuc-

TOP, OIIip CTAHOBUTHME Om =10,5 OM , SKIIO 3aKOPOTUTH IIIOCTHUI

88
pesucTop, OUip JOPiBHIOBATHIME E Om=5,9 Om.
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XLVIII BceykpaiHcbka onimniaga. AHinponetposcbk, 2010 p.

1(9,20104). 3 pucyHKa MOYATKOBOTO ITOJIOKEHHA JIOAWHY i i1 TiHi
Ha CTiHi OyAWMHKY ¥ TOJI0KEeHHA Uyepes NeAKUH JYac, BPaXOBYIOUH IO~
OHiCTh TPUKYTHUKIB, 3HAXOINMO, IIT0 TiHb OyAe pyXaTucs BHU3 IO CTi-

- . cM
Hi 3i mBuakicrio v, =0,4v, = 4OT .

2 (9, 20104). 3rigHO 3 YMOBOIO, MMOKA3HUKM JUHAMOMETpA I yac
3BAKYBAHHS 3aHYPEHOI'0 CTPMIKHSA 3MEHIIWINCA Ha 36 % IIOpiBHAHO
3i 3BasKyBaHHAM y moBiTpi. Ile o3Havae, 110 Ha CTPUIKEHD i3 OOKY BOAU
it ouii mirors gBi cunu Apximena — p,V.g i p,V,€, aKi B cymi mopis-
HI0I0TH 0,36mg =0,36p,,V, g. Or:xe,

0,36p,V,g=p,V,g+p,V,.8=p,V.8+p,(Vy-V,)g=(p, PV, & +P,VaE:
V., 0,36p, —p

3BiAKM 3HAXOLUMO, II[0 —— 2 =0,72=72%.
VAI Py —Pu
3(9,20100). c= 2P %P 167 R
P, +p, xkr-K

4 (9, 2010[). TpeTio KyNBKY i3 3apAgoM ¢, =8¢, CJIiJf posTamryBaTu
Ha BimcTani 1 M Big Touku A Ha JiHii, sxa 3’egHye mepIli ABa 3apAau,
mo immmit 6ik Bix sapany q,. ToOTo, 3apan ¢, momimaeMo y TOUKY
Ha Bigcrani 1,5 M Bix mepimoro 3apany, 1 m Big Touku A i 0,5 m Bifg
IPYyTOTo 3apAny HesaleXHO Bifi TOro, JOJATHUMHU € 3apafu ¢, i g, 4u
Bix’eMHUMMA.

5(9,2010[). 3asmauumo, 110 Yepe3 TiJIAHKU Y BUTJIAL]L UBepTeil KO-
Ja, AKi HanOam:Kui 1o KpaiiHix Touok A i C, ctpyMm He fiTuMe (11100
TIePeKOHaTUCs, JOCTAaTHLO IIOCTABUTH co0i 3anmuTaHHsa: «AKIo HTuMe,
TO B AKOMY HampAMKY?»). Ilia BinmoBini Ha samuTaHHA 3amadi mpo
CUJIY CTPYMY, II[0 IPOXOAUTHME Uepe3 TOUKY B, JOCTaTHHO PO3TJISHY-
TH OJHY IIOJIOBUHY HapajeabHoOro 3’emHaHHA (Jus. puc.). 3arajbHUi

omip mimauxku R+ , e R — omip oxmiei cropoHu KBazapara,

r+
a r — omip uBeprti Kosa. {1 3HAXOAKEHHA OIOPIB CKOPUCTAEMOCH
THM, III0 CyMa OIIOPiB KBajpaTa I KoJjia TOPiBHIOE c
omopy Bcworo ApoTy R, a BifjHOIIIeHHS OIOpiB —
BiTHOIIIEHHIO JOBYKUH:
4R+4r=R,,

R 4

r b A
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14 R .
PosB’sa3yroun cucremy, 3HaxonumMo r=—R, R= % . TIlorim BU-
4 4+7
3HAUAEMO 3araJibHy culy cTpymy Ha AC , Hanpyry Ha mapajeabHii mi-
. n(4+n) U
JIAHINL, IIicJIA 90TO — CTPYyM depe3 Touky B: I, = g— ~4,36 A.
2(2+m) R,

XLIX BceykpaiHcbka onimniaga. 2011 p.

1(9,2011). Q=4,2-10° Ix, t=35xB.

2(9,2011). daa Toro, 1106 yac 6yB
HaliMeHIINM, HeoOXigHo 6irtu mo go-
TUYHiN K0 Oepera osepa. IIpu nmpomy
BUABJAETHCS, M0 IPAMOJiIHINHI mi-
JSHKU TPaeKTopii pasom i3 pamiyca-
MU YTBOPIOIOTH KATETHU MOAI0HUX IIPA-
MOKYTHUX TPUKYTHUKIB i3 cIiBBigHO-
mieHHSM cTopi 3:4:5. Halimenmiuii
uac t=(25+6m) c=44 c.

3(9,2011). ¢, =1 mxKux, ¢, =F1 MxKa, I =6,7 MA.

4 (9,2011). OckinbKu BoJa He BUJLJIETHCS, IOKA3HUKY JUHAMOMETPA
30inpmarbca Ha cuny Apximena F, =6,4 H , aka «OigTpuMy€e» rupio.

5(9, 2011). Y3uMKy OOBKMHA APOTY MEHIIIAa, OT:Ke, IePioJ TaKOXK

OyZe MEHIIMM i MasgsTHUK pPoOOUTHMEe OiJbIlly KiJbKiCTh KOJMBAHBb
. . NZ-N? 1 5 o
3a Toii cammii uac. o =—2————=1,67-10° K.
N, +N; At

L BceykpaiHcbka onimniaga. 2012 p.

1(9,2012)

e MeraseBi mesocTKu (OJbru 3apsiamKaloThCs
ONHOMMEHHO ¥ BiAIIITOBXYIOTHCS. 3a KYyTOM, Ha
AKUN BOHU PO3XOAATHCH, MOYKHA BU3HAYUTU Be-
JIMYUHY 3apPAny, 10 Iepel UM 0yJI0 ImepegaHo.

e Bynb-sike sapdAmKeHe Tijo, HAIPUKJAL HaeJleK-
TPUB30OBAaHA JiHiKa, BUKJINKAE IIePEePO3IOAil 3a-
PALIB y pPO3TAIIOBAHOMY IOPSA HE3apAIKEeHOMY
KJANTUKY Iamnepy. Bamkue 10 3apsmKeHol Jri-
HiflKM KOHIIEHTPYIOTHCA 3apAgu IIPOTUIEKHOTO
3HaKy. OJHONMEHHI 3apsAay BiAIITOBXYIOTHCS Bif
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JiHIAKKY ¥ KOHIIEHTPYIOThCA MaJji. 3a paxyHOK TOTO, IO BicTaHb
Bij IiHINKYT 70 3apAIiB IPOTUIIEKHOTO 3HAKY MEHIIIAa, HisK BilcTaHb
IO OMHOMMEHHUX 3apANiB, CUjia IPUTATAHHS IIePEBUIIYE CUTY Bif-
IITOBXYBaHHA.

e YMUKaHHSA BUMipIOBAJbHUX IIPUJIAJIiB He Ma€ 3MiHIOBATU PO3IIOMiJI
CTPYMiB y cxeMi, ajfsKe HAM HeOOXiHO AisHATHCH, 10 BigOyBaeThC
B Hi#l y IITaTHOMY Pe:KHMi, KOJIU IIPUJIaaN BiICyTHi.

Amnepmerp BuMmipooe cuay crpymy. 1I1o6 yBech cTpyM Ipoxo-
IUB Uepes aMIlepMeTp, HOoTro IigKJI0UatoTh mocigosuo. 11106 samina
OIIOPY CXeMHU MHPU IILOMY 0yJia HeCyTTEBOIO, OIIip aMIilepMeTpa poob-
JIATH OyKe MaJIiM.

BossTmerp Bumiproe Hampyry. Illo6 mampyra Ha HBOMY OyJia
TAKOIO0 CaMOIO, K Ha JeAKOMY eJeMeHTi cXeMH, BOJbTMET] IIiIKJIF0-
yaioTh napajenabHo. 1106 omip cxemMu npu iboMy He 3MiHUBCSH, OIIip
BOJIbTMETPa POOJIATH AyKe Beaukum. CTpyMm uepes BeaudesHU
omip BoJbTMETpPaA IIPAKTUUYHO HE Hje, Haue HIiUOro i He MHiJKJI0-
JaJIn.

e EjleKTpPOHU PYyXalOThCA B MPOBIIHUKY IIiJ] i€l0 €JIeKTPUUYHOTO II0-
Js1. BoHM pOo3raHaoThCs, 3ilITOBXYIOTHCA 3 ATOMaMH U Bigal0Th iM
HaOpaHy KiHeTUUYHY eHepriio. 3HOBY PO3TraHSAIOTHLCSA, 3HOBY 3illITo-
BXYIOTBbCS 11 3HOBY BiZiIaloTh eHEepTrilo. 3a paXyHOK TaKUX 3iTKHEHb
aTOMMU IIOUYMHAIOTH OiJIBIIT aKTUBHO PYXaTHUCH, 10 BigmoBigae 6iab-
mIiit TeMIIepaTypi — IIPOBiTHUK I'PieThCH.

e 2012 pory HoGesiBcbka npemida 3 ¢pisuku OyJia mpucysKeHa 3a 10-
claimsKeHHA B rasaysi mMikpocBiTy. 3oxpema, Cepsx Aporr i Iesin
Hoxett Batininenn orpumainu Haropony 1,1 MaH mosapiB 3a ekcie-
PUMEHTaJNbHI HOCTiIKEeHHs IIOOAUHOKUX UACTUHOK, IO JO3BOJISE
MaHiOyJoBaTU IXHBOIO IIOBEAiHKOIO, 30KpeMa, BUKOPUCTOBYBATHU
Hif yac CTBOPEHHsS KBAHTOBMX KOMII'IOTEPIiB i AysKe TOUHUX BMMi-
POBAJILHUX HNPUIATiB.

2 (9, 2012). [TosHaumMO OOBKUHY OTHOTO KoJia uepes [, KiIbKicThb
Kij, AKi 3po0UTH MEHIII TPeHOBAaHUII CIIOPTCMEH,— uepe3 N , a Horo

. N . . 1
IIBUAKICTL — Yepe3 V. TOI[I O1IBIIT TPEeHOBaHUU HpO6lH€I/ITL N+E

N+ll
2 NI

=—— Ilicaa
1,1v v

ckopoueHHA 3Haxoaumo N =5. OTxKe, 3a yac, IPOTSATOM SIKOT'O MEHIII
TPEeHOBAHUI CIOPTCMEH mpobirae 5 Kij, O6iibIT TpeHOBaHUIT mpobirae
Ha niBkoJia 6inabire. Toxi Ha ogHe K0JI0 OibIlle BiH IPOOiKUTE 3a yABiui
OiibInKii yac i momosae npu 1boMy 11 IOBHHX KiJl HABKOJIO CTaIiOHY.

KoJia 3i mBuAKicTio 1,1v. Yac Takoro 6iry —
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3 (9, 2012). IToxomoTuii aix mae remneparypy 0 °C. I'yveruna anony
MeHIIIa 3a TYCTUHY 0JIil, i cmouaTKy BiH Oyae miaBatu. OCKiIbKHU TeMIe-
partypa Ha Byauili Tpoxu suira 3a 0 °C, gix Oyae moTpoxy TaHYTH, a BO-
Ia, 110 Ma€ I'yCTUHY, OiJIbIINY 3a I'yCTUHY 0JIii, 30upaTucsa 3HU3Y HbOTO
y BuraAzni kpamii. Kosu cepeHs rycTuHa JI504y PasoM 3 YTBOPEHOIO BO-
JIOI0 NOCATHE T'YCTUHH OJIii, JIi/l HOBHICTIO 3aHYPUTHCA U AAJIi IOUHE pa-
30M i3 KpaIelo BOAY TOHYTU. BusHaunMo Macy 104y m, , IKa IepeTBO-
pUThCA IPHU I[bOMY Ha Boay. CepeqHs I'yCTHUHA SAJIUIIKY JILOIAY 3 YTBO-

m m

V.+V, m,
—+

pB pJI
Py Po—P, _ 20 -
——2—>% =——r. [lya mepeTBOpeHHA ITiel

Po Pu—P, 23
MacH JIbOAY Ha BOAY HeoOXifHAa KimbKicTh Temnoru @ =Am, =291 k.

PEHOIO BOIOIO JOPIiBHIOE IyCTHHI ol p =

’

m-m,

3BIIKU 3HAXOAWMO M, =m

4 (9, 2012). Kot M HaMaraeMocs TTOBEPHYTU KPUIIIKY HOYTOYKa,
B il 0oci 3a paxyHOK CHUJ TePTSA BUHUKAE NOAATKOBUI MOMEHT CHUJI TePTH,

AKNHI 3aBa)Kae Till pyxaTucda. ¥ IepIIOMYy BH- A 7
nagKy, KOJIM MU MiJHIMAaeMO KPUIIKY, JOKJIa1a- < ! l _
toun Bropy cuiny F,=5H (dus. puc.), momeHTY #’
Iiel CHJIM IPOTUAIIOTE MOMEHTH CHJIN TKiHHS Vﬁz +m§

mgl

TEPT

i cun repra: Fl= T+ M, __ .Y gpyromy BUIIQAKY, KOJU MU OITyCcKa-

€MO KPUIIKY, IPUKJIagaiouu BHU3 cuity F, =3 H , momeHTaMm niei cunn

. . .. mgl
¥ cUJIN TSYKIHHA IPOTHUAIE TIIBKY MOMEHT CUJI TepTda: F,l+ T =M

Tepr *

3 ux ABOX PiBHAHB 3Haxogumo mg=F —-F,=2H i M

TEepT

l
=(F,+F)—.
. (K, +F) 5
dArmro B3atu g =10 —-, maca Kpuiku gopisxoBatume 200 r.

c

Posrinaremo Temep apyre MoIOKEHHA KPUIITKY HOYTOyKa. BpaxoBy-
I0YH, 1[0 B IPAMOKYTHOMY TPUKYTHUKY KaTeT HaBIpoTu Kyra 30° yaBi-
Ui MEHIIINI 3a TinoTeHy3y, 3HaXOAUMO, 110 TJIeYe CUJIN TAXKIHHSA BUET-
BEpPO MeHIIle 3a MOBXKUHY Kpuinku (0us. puc.).

BBaskaTumeMo, IIT0 MOMEHT CUJI TepTd He
3MiHIOETBHCA i uac Haxuay kpumiu. Toxi ymo-
BU CTATHMUYHOI piBHOBaru (mpaBuWJia MOMEHTIiB)
HaOyBaIOTh BUTJIAAY:

Fl= ngl +M

Tepr ?

F4l+ngl=M

Tepr *
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ITigcraBisgioun oTpuMaHi paHilie BUpasu, 3HAXOIUMO

3F, +F,

F,= —4,5 H,

3F, +F
1@:%:3,5&

5 (9, 2012). p=—~1850 —r.
abc M

106 Tuck OyB HAUOGiMBIINM, LETIUHY
Tpeba MOCTAaBUTU Ha HAUMEHIIY I'paHb
mg .
p= e ~4630 ITa. HaBkoso Ha#moB-

c

110ro pebpa IerJuHy MOKHA IIepeBepHY-
T 3 GiIbIIIOL rpaHi Ha cepeHio a00 HaBIIaKU. Y APYroMy BUIAAKY poboTa
oyne menrmoro. 11106 nepeBepHyTHU 1erauny (0us. puc.), Heo0XiqHO migHs-

T il ITeHTp Mac i3 BucoTu 6 cM Ha BUCOTY \/(6 cM)® + (4,5 ecm)® =7,5 cu.
PoGora A=mg(h,—h)=5-10-0,015 I:x=0,75 Ix .

LI BceykpaiHcbka onimniaga. 2013 p.

1(9,2013)
° LJrl:l, f=§F=i=25CM.
3F f F 2 2D
d—-d

o I=1(1+oUt—1t,)), -100 % = ot —£,)-100 % = 0,34 %, a0

0
3a TOBIIUHY B3ATHU AiamMeTp d . SKIIO i TOBIIIMHOIO PO3YMiTH TLI0-

1y mepepisy, To BiAmoBiaAbL Oyae IpuOIN3HO YABIUi 6iJBIIOIO.

e 1250 kIIa (BBaskaeMo, IO JIETKOBUII aBTOMOOiJIbL MAae YOTHUPHU KO-
Jeca).

e MoskHa BBasKaTH, 1110 T'yCTUHA TiJia JIOAUHU IPUOIU3HO AOPiBHIOE
ryctuHi npicuoi Bogu. HaBiTh y mpicHOMY 03epi AeKOMY BIAETHCSA
He TOHYTH, Jie;Kauu Ha CIUHI (IpU [[bOMY JIIle He3HAUHA YacTUHA

. . m
Tija BUrJALae HajJ moBepxHero). Toxi 06’em yunsa V =—, a cuia

B

mgp,

Apximena B moBiTpi F, =p_gV = =0,75H.

B

e ITe MOKIMBO, AKIINO Mapc HaBKOJIO CBO€I oci Ta oT0 CYIyTHUKU
obepTalTheA B ofHOMY HanpAMKY. Ilepiox obepranua Mapca 6iib-
muii Bix mepioxy @oboca, ame meumuii Big mepioxy Hetimoca. Tomy
doboc «obramsae» Mapc i cxonquTh Ha 3axofi, a [leimoc «Bimcrae»
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¥ cXOOUTH Ha cX0o[i, AK CoHIle. AKOU mepios SKOTOCh i3 CYyIyTHUKIB
criBmazas i3 mepiogom obepranusa Mapca HaBKOJO OCi, el cymyT-
HUK i3 TOUKH 30py MapciaHmHa B3araJji He cX0uB OU i He 3aX0IUB,
SAK 3eMHi reocTalioHapHi CYIIyTHUKHY, Ha SKi CIPAMOBAHI CyIyTHH-
KOBi aHTeHU.

2
2(9,2013). =2y _ T /% =2,5.10". Tlo 250 mimsapsin
r e

HAAJUIIKOBUX €JeKTPOHIB Ha KOXKHiHM Kyabii. 3aramom 500 Miabap-
IiB. kOM KyJbKU OyJM MeTaJeBUMU I Majiu OijbIlli posmipu, Bigmo-
Bigb Ou 36inbIImiacsd, OCKiJIBKY IBi IPynu OJHONMEHHO 3apAmKeHUX
€JIEKTPOHIB BOX KYJBOK BiAINTOBXYIOTHCA OJHA Bix omHOI 1 Hamara-
IOThCA BifmanutucA. ¥ BUNAAKY MeTaJIeBUX KYJIBHOK IIe MOKJIUBO, TOMY
IesKa ePeKTUBHA BifcTaHb MiXK 3apAgaMu cTae 6ilbIOI0, HixK 4 cM.
Hns sabe3nmeueHHs Takoi camoi cuam Temep Oyze moTpibHA Gisbima
KiJBKIiCTDH €JIeKTPOHIB.

3 (9, 2013). TenstoBi BTpaTu TUM OiNbIIi, UMM GiJBII IJIOIA IIO-
BEPXHA Tija ¥ pisHUIA TemmepaTtyp. B 060X BuUIagKax IJIOIA IIO-
BEPXHi ¥ pi3HUIIA TeMIepaTyp OZHAKOBi. Aje HampPAMOK Iepemaui
TemyioTu pisHUi. Komm HaBKoJIUIIHA TemmOeparypa Ha 5°C HmKYa
3a TeMIIepaTypy Tija, JoguHa Bigmae temaory (moryskHicTs P =50 Br
), HaMaraln4uch 3irpiTy JoBKiIIA. SIKIIO K HABKOJIUIITHSA TeMIepaTypa
Ha 5°C 06igbIlia 3a TeMIepaTypy Tija JIOAWHU, JOBKiJIIA HAMaraeTbCcsa
HarpiTH TiJIO JIOAWHU A0 CBOEI TeMIIepaTypu, Iepefamnuu iii Taky caMmy
noty:kHicTs P =50 BT . OT:Ke, TIOAUHA OTPUMYE TO0JATKOBY KiJIbKiCTh
TEIJIOTU 330BHi, a TAKOK I'Pi€ThCA 3a PAXYHOK OKUCJIEHHS IMOKUBHUX
PeYOBUH i3cepenuHu. Ycd I eHepris MOBUHHA OyTU BUBeJeHa 3 opra-
Hi3My, 1006 BiH He meperpiBcA i He 3aruHyB. Buxix — moroBugiieHHA
¥ BUTTapOBYBaHHSA BOIU. 3a PAXYHOK BUIIAPOBYBaHHA NeAKOI Macu BOAU

B

. . Lm
m, MOTYKHICTh, III0 BUBOAUTLCA 3 Oopraxiamy, P =T . s sGepe-

JKEeHHS CTaJIO0l TeMIIepaTypH Tija IA HOTYKHICTh Mae KOMIIEHCYBATHU
AK IOTY:KHicTh P HaZXOAKEHHS TeIlJIOTH 330BHi, TaK i moTy:KHicTh P,

. . . Lm
110 BUALJIAETHLCSA B OpraHiami BHacaimok okucaenud. Or:xe, — =2P,
t

2Pt
3BigKu m=T=150 r.

4 (9, 2013). Ilnoma mepepidy apyroi mocyaumHu B 4 pasu OinbIiiia
3a ILJIOIY TIepepisy meprroi. Koau mepiry mocyauHy migHiMaooTh Ha ge-
ary Bucoty H, 00’em piguau HS posmominsgeTbecsa MisK JBOMA MOCYIU-
mamu: HS=h(S+48S) (dus. puc.). 3Bigku sHaxoqumo H =5h=5cm.
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Juia BU3HaUeHHA cepef- 4S

HBOI MIBUAKOCTIL U 00°€M h

Bogu 4Sh, mio meperi-

KaB TPYOKOIO IIPOTATOM

t=5c¢, MOMKHA ysABHU- ' H

™M AK 06°eM HUIiHApA 77
OIIIeI0 S = S epepis OKM ¥ TOBKHUHOIO vt'4Sh—svt—vtS

TLJIOII] 100 nepepisy TpyoKu i SJOBMKUH : 100 "

Orxe, U=M=80 CTM

5(9,2013). Ha Tarapens gifoTh cuja TAXKIHHA, CHJIAa HATATY I'yMOBOIL
CTpiuKu; I cujaa ApxiMmena, BeJIMUYNHOIO K01 B ITOBITPi MOKHA 3HEXTY-
BaTU. 3aIUIIEMO CUCTEMY PiBHAHB, 1[0 BifoOpaskae piBHOBary B TphoxX
BUIIATKaX:

mg = kx,,
mg=Fkx,+p,8V,
mg="kx;+p_8V.

X, —X 9 KT
> _ 1 3 _ —
Posp’asyroun cucremy, s3HAX0AUMO P, =p, —— =—p, =1125 —.
x, —x, 8 M
JJ1a BU3HAUEHHA KOHIIEHTPAIil mOMiTHMO, 1110 3aJIe?KHICTh I'YyCTUHUA Bif
KOHIIeHTpaIlil Ha HeBeJIMKUX NPOMiKKax MOMKHa BBayKaTU JIiHINHOIO.

. . KT . .
3okpema, Ha imTepBasi 3 1,101 mo 1,132 — xommeHTpaliia 30iab-
Ja

. KT
myerbesa HA 4 %, ToOTO 306iabIIeHHI0 rycTuHn po3unHy Ha 0,001 —
I
0,
0
. Ckopucraemocs 11uMm

BigmoBijae 30iJMbIlIeHHSA KOHIEHTPAIlil Ha

1 OTPEMAaEMO KOHIIeHTPAILII0 COJIi B COJIOHIN BOAi: 175 %=17,1%.

10 knac

XXXVII BceykpaiHcbka onimniaga. Paionu, 1999 p.

1 (10, 1999P). Ciig 3BepHyTHU yBary Ha Te, II[0 Ky0 Ma€ HEBEJIUKY
Macy 3a JOCHUTh BEJMKOro 006’eMi, O TOTO K 3a3HAUeHO, II[0 YMOBU
HopMmasbHi. Ile morpebye BpaxyBauuda cuiu Apximezaa, Aaka Jie Ha Ky0

\/5—1( pMa®
m_

y nmoBitpi. E=

2 RT
npuiteaTo p=10°TIa, p=29 r

]ga =4 J[:)x (3a HOpMaJIbHI YMOBU

, T=273 R).
MOJIb
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2 (10, 1999P). ®opmaabHO BiAIIOBiAbL He 3aJIE;KUTH BiJl IJIOII IIe-
£,
S,pg
OCK1JIbKM HE00XigHO, 1100 AiaAHII cpi6HOI TPOBOJIOKY IPOTATOM 3HAY-
HOI JOBXXWHU MaJM BJIACTUBOCTI HEBEJMWKOTO MIMaTKa, HaJ AKUM IIPO-
BOAUBCA eKcrepuMeHT. [[boro, MabyTh, HEMOKJIUBO JOCATTH BHACITOK
pisHUX BUNAAKOBUX NedeKTiB i BIIMIHHMX 30BHIIIHIX YMOB Ha Pi3HUX

BHUCOTaX.

pepisy S i mopiBHIOE ~1360m=1KmM . BignmoBigp He € TOUHOIO,

3 (10, 1999P). ¢=3 . EKBiBaJleHTHOIO CXeMOIO € IIOCJIiTOBHE
3’eMHAHHSA IBOX KOHIEHCATOPiB i3 MOBEPXHEBUMU I'YyCTUHAMHU 3apsIiB

HE1 | HKx
(51=1 M2 103=37.
2eW M

4(10,1999P). v=,[—— =9-10° — .
mlilt c

5 (10, 1999P). ITuksa yTBOpPIOIOTH ABi isoxopu It ABi izobapwu.
OcCKiJIbKY HAIPAMOK IIPOIleCY He 3a3HaueHO, MOXKJUBI ABi Bigmosimi:

1
A=+_VRT,, = +416 Jlx.

XXXVII BceykpaiHcbka onimniaga. AHinponetposcbk, 1999 p.

U, + 0. D,
1(10,1999A).l=% VoY% g o

2(10,1999). 4 I:x (dus. poss’s3ok 3adayi 1 (10, 1999P )).

3 (10, 19991). PopMmanbHO BiAIIOBiAL He 3aI€KUTH Bil IIJIOIIi mepe-
F,
S,pg
KM HeoOXimHo, 1100 AiMgHKH CpiOHOI IPOBOJIOKU MPOTATOM 3HAUHOI
IOBXKUHY MaJIi BJIACTHBOCTI HEBEeJMKOIO IIMaTKa, HaJ AKUM IIPOBO-
IUIU eKcliepuMeHT. 11boro HeMOMKINBO SOCATTH He TiTBKU BHACJIITOK
BUOAIKOBUX nedeKTiB, ayie it uepes Te, 1o Ha Micani iHmri 3oBHimIHL
ymoBu. HaBiTh AKITO IPUITYCTUTH, IT[O IIOTIEPENHIN €KCIIEPUMEHT IIPO-
BOJUJIN B MiCAYHUX YMOBaX, IPOTH Pi3HOT0 Iepepisy MaTUMyTh PiB3HUHI
PO3IIOAiJ TeMIepaTyp ycepeauwHi, OCKiJIbKM Ha TiJAHKY OJHAKOBOIL
Macu B HUX IIPUINIaJAa€ PisdHAa MJIoN[a IOBepXHi. ¥ BaKyyMi TeMIlepaTypu
TiJI 3 OCBiITJIEHOTO ¥ TIHBOBOTO GOKiB MOXKYTh CYTTEBO BiipisHATHCA, ITT0

€ OZHi€I0 3 TPo0JIeM PO3POOHUKIB cKadaHaAPiB.

pisy S inopiBHioE [ = ~8 KM . Bigmosizp He € TOUHOIO, OCKiJIb-
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2eW 94100 ™.

4(10,19994). v=
A mlIt c

5(10,19991). %-100 % =15,4% .

XXXVIII BceykpaiHcbka onimniaga. Paionu, 2000 p.

1 (10, 2000P). v=c T 0 =833ﬂ. Inesa poss’sA3Ky, 3BicHO, He
c

B PeJIATHUBIiCTCHKOMY CIIOBiJIbHEHHI Yacy, a if y ToMy, 110 3 BiggaaeHHAM
npuOyILIiB CBiTJIO Bif 3eMJIi Jos1ae Bce OLIBINTY BifcTaHb i HAAXOAUTH
i3 samizHeHHAM.

2

2 (10, 2000P). F=2 qu (1-cos40°) = 4,21-107 H. Haiinopocrimre
a

CKOpMCTaTHUCA IPUHITUIIOM CyIepro3uii 1 cumerpiero 3axaui. [logaTtu
dapan 1 aKn y geB’aTy BepmiuHy (TOAi 3arajbHA CUJIa JOPiBHIOBATUME
HyJ10) i BigHATH HioTO.

3 (10, 2000P). A= %pgS(HZ —h?)=25,5 M]Ix .

4 (10,2000P). N =4 . EneKTpoHeUTpaIbHICTD 3aJjaHa JJIS TOTO, 11100
He BPaXOBYBATH €JIEKTPUUHE IT0JIe 3eMJIi.

3adauy 3anpononysas cmydenm ep. PP-99-1 ¢izuunozo paxyivme-
my JHY P. Cikopcovruii.

5 (10, 2000P). ITenTp Mac JeKUTh HA BiAPisKy, KU 3’€AHYE IeH-
TPU Mac IBOX CUMETPUUHUX YacTUH. [10C/IiJ0BHO BUKOPUCTOBYEMO ITI0
imero.
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XXXVIII BceykpaiHcbka onimniaaa. AHinponetpoecbk, 2000 p.

2
v
1(10,20000). v = ( X ) v =12 2
tga c

2 (10, 20004). t=11 f14i =7,8 ¢c. Hac 3HaxX0oqUMO SAK
g

cyMy HecKiHueHHOI reomerpudHoi nporpecii. Cucrema 3y- l
MUHUTHCA B MOJIOXKEHHi, TKe 300paskeHo Ha PUCYHKY. Yci
HUTKYU OyAyTh HATATHYTI. 7z
k _
q )=~4,21-10"7 H. Haiinpocrime

CKOPUCTATHUCS HpI/IHI.U/Il’IOM cymnepmoaurltii i cumetrpieio 3agaui. [logatu
sapan 1 aKn y neB’aTy BepInuHy i BifHATH H0TO.

4 (10, 20004). N=4 (Jus. komenmap 0o po38’a3ky 3adaui
4 (10, 2000P)).

5 (10, 2000A). ITleunTp Mac JIeKUTH Ha BiAPidKYy, AKUU 3’ €qHYE IEH-
TPU MacC JBOX CUMETPUUHUX YacTUH. [10C/IiJ0BHO BUKOPHUCTOBYEMO ITI0
imetro (Qus. pucynku do 3adaui 5 (10, 2000P )).

XXXIX Beceykpaincbka onimniaga. Paionu, 2001 p.

1 (10, 2001P). [I106 BMBHAYUTHU IIBUAKICTHL XJOHMUYMUKA BiJHOCHO
Oeperis, ciim 6yJ0 CKOpHCTATHCA 3aKOHOM OOJaBaHHSA IITBUIKOCTEMN:

U=0,, +0U,,. 3 FeOMeTPUYHOI MOOYJ0BUI

BigH

3HAXOAUMO, II0 ONHIN TpaeKTOpili pyxy
3a/]0BOJIbHAIOTH IBA 3HAUEHHS IIIBUIKOCTI
(Qus. puc.).

2.2
l Bmﬂ (U Bl}lH )
2
T

4(0 vmﬂ)

=60 M.

3
2(10,2001P). p= o~ (L) ~3900 =,
GT’\ R M

3(10,2001P). — =0,6. Tpeba ckopucTaTHCA 3aKOHAMU 30€PEIKEH-
2
HA iMITyJIbCY Ta eHeprii.
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2T,

2

T, + 2T, + 3T,
aJbHOTO rady, HeoOXiJHO BUKOPUCTATH NOLATKOBY YMOBY: 3arajbHUI
00’eM He 3MiHIOETHCH.

5(10,2001P). 16 Br.

4 (10, 2001P). [, = (l —4Al) =8 cm. Okpim piBHSHB ige-

XXXIX BeceykpaiHcbka onimniaga. JiHinponetpoecbk, 2001 p.
1(10,20014).0,4.

2 (10, 20014). [Iyia migBUIEHHA TOYHOCTI PUCYHOK HOBWHEH OyTU
JOCUTHh BEJIUKUM, HATIPUKJIAJ, TOBKUHY BEKTOpPA CUJIU TIKIHHA mg
Mo:KkHa 3pobuTtnu piBHOIO 10 cMm. Cuia TepTd cupsAMOBaHAa B3JOBXK IIO-
BEePXHI ZOTUKY Tija
¥ MOXUJIOI IIJIOIUHH.
PiBrogiiina cusia pe-
akIii omopm He IO-
BUHHA TPOXOAUTHU
yepes IeHTP Baru Ti-
Ja, OCKIJIbKU B IIbO-
MY BUMIAAKY MOMEHTU
CHUJI BiTHOCHO HeiHep-
IiaJbHOI cucTeMi Bix-
JiKy, M0 PyXaeThCHA
pasoMm i3 TArapiem,
He OyOyTh CKOMIIEH- . L
coBaHi, IO BHEMOK- R e
JIABJIIOE ITIOCTYIIATB- Y-
HU# pyx Taraprd. Ha cxemaTnuHOMY PUCYHKY BKa3daHa TOUKA IPUKJIA-
IaHHS piBHOAINHOI cuiu peakiiii omopu (Touka C ). 4 ii mosmoKeHHS
BUKOHY€eThcA ciBBigHomenua BC=u-AB=0,5AB. 3 aHaJxiTUYHOTO

tgo—pu
J1+tgia
MOJIATAa€E B TOUHIN MOOYAOBi KyTa HAXMUJIY U yCiX BEeKTOPiB, AKi BiAIIITOB-
XYIOTBbCA Bim mg. VY CKiabKU pasiB pisHUIA MiK Ipoekiliero mg
Ha CXWJI ILJIOIITUHY ¥ CUJIOIO TEPTSA BUABUTHCA MEHIIIO 38 Mg, ¥ CTiIb-
KU K pasiB IPUCKOPEHHA PYXY TATAPILSI MEHIIe 3a MPUCKOPEHHA Bijb-
HOTO IMagiHHS.

PO3B’A3KY 3HAXOAUMO a = g =(0,086¢ . I'paiunuii po3B’sI30K

’2 1
3(10,20010). t =19 2h = 79 c=2,7c. Yac MisK yzapaMu yTBOPIOE
g

HeCKiHUeHHY reOMeTPUYHY IIPOrpeciio.
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4 (10, 2001). OckinbKY THUCK y HEPIIill i TpeTiit yacTUHAX ITOPIII-
HA OOJHAKOBUM, Bijpady MO:KHAa 3HAWUTHU BiTHOIIEHHA KiJILKOCTI MOJiB
rasy B IepmIiii i Tperiii yactuHax: Vv, : v,=2 : 1. Buxkopucrosy-
IOUM PiBHSAHHSA ieaJbHOro rasy u 3akoH I'yka, maji 3HaAXOZWMO, IO
v, 1V, v, =170:308 : 85.

5(10,2001/4). 100 °C. HacTk0OBO BOJia IIEPETBOPUTHCA HA IIapy.
XL BceykpaiHcbka onimniaga. Paiionu, 2002 p.

1(10,2002P). — =3 . HaJirae Tijsio MmeHIIOl Macu.
m

2 (10, 2002P). fdxi1mio Tijo KuAaTu mig KyToM 45° 1m0 TOPU3OHTY BTO-

. [ S2 M
py, Io4aTKoBa IIBUJAKiCTh IOBMHHA OyTH U, = }f’r 3 =.bg =7 —.
+ c

Ao K Timo Kumatu mig Kyrom 45° 10 rOpM30HTY BHHU3, IIOYATKOBA

2
IIBUAJKICTE U, = % =415g =12 h .
c

3(10,2002P). H =5,68 cm . Tarapenp MaATHUKA CIIOYATKY PYXA€ETh-
¢ B3JOBXK AyTrU Koja pagiycom 36 cm, MOTIiM — y3I0BsK AYyTH KoJjia pa-
piycom 10 cm i3 mmenTpom y Touti O, mOTiM, KOJIU CUJIa HATATY HUTKU
3HUKAE, BiH pyxaeThcd 3a mapaboJIoio mifg mAieto ogHiel cuau TaiHHA.
Haii6inbIia BucoTa BigmoBigae BepIuHi mapadosiu.

4(10,2002P). 4 % .

5 (10, 2002P). fki1o 3sHexTyBaT! epeKTaMmu Ha KpadX IJIACTUHOK,
Bucora miaiiomy Bomu h=7,3cMm . OCKiIbKM THUCK Yy IILOMY BOJSHO-
MY «CTOBIUUKY» MeHHIUY 3a aTMochepHUi, mif aiero arMocdepHOro
THUCKY IJIACTUHYM HaMaraloTbCs HAGJIM3UTUCHL OJHA A0 OZHOI I BOAHO-
yac 3aHyPUTHUCA I Oi€l0 CUIM TAXKIHHS, AKA I CKJa MOKe OyTu
CKOMIIeHCOBaHa cujioio Apximenma TimbKH uacTKoBo. OTike, piBHOmi-
Ha cuJia TTOBUHHA MaTHU i TOPUBOHTAJIBLHY, i BepTUKAJbHY CKJIAIOBi.
F=11,7H.

XL Bceykpaincbka onimniaga. JHinponeTpoBcbk, 2002 p.

1 (10, 2002/). 900 M.

2(10,2002A). 8 Bix crium i 2 Big migmoru. Hafimpocriiiie ckopucTaTu-
cs MEeTOZOM [I3epPKaJIbHUX BimoOpaskeHb i BpaxyBaTH, 110 Yac, 3a AKUHI
KyJbKa IEepIInil pas Jocsarae IiJJoru, yaBiui MeHIIHII 3a yac MixK
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BimburTAMM Bij mimsorwu. I
Ines metomy moJsisirae B TO-
MY, IO 3a IIPYKHOTO BigOUT-
TS Bil BepTUKAJIBHOI CTiHKU
3MiHIOETHCS JIUIIEe HAIIPSIMOK
TOPU30HTAJBHOI CKJIAJ0BOI
mBuakocti. Ha pucyHky cy-
IiJBHOIO JIiHi€I0 HmoOKasaHa V.
«POSTOPHYTA» TPAEKTOPiS PYXY KYJIbKHU IEPIIIOro pasdy, a MyHKTUPHOIO
JiHi€I0 — ITOJIOBWHA TPAEKTOPIl KYJIbKU, III0 PYyXAEThCSA BAPYTe 3 YTPU-
i GiJIBIII0I0 TOPU30HTAJIBHOIO IIIBUAKICTIO.

3(10,20021). IToBiTpsa caig Harpitu no 47 °C.

7 .
4 (10, 2002A). Emlg ~0,4 H. Heo6xigHo cKOpUCTATHUCA 3aKOHAMU
30eperkeHHs iMITyJILCY Ta eHeprii.

5 (10, 2002A). h="7,3cm, F=11,7H (0us. pos3s’a3zox 3adaui
5(10,2002P)).

XLI Bceykpaincbka onimniaga. Paiionu, 2003 p.

1(10, 2003P). m = 0,08 r . BBa:xkaemo, 1110 Boja mepedyBae B 00’ emi,
AKUI € KoMOiHAIIi€o MuIiHaApa ¥ ABox miBcdep. Cuma TAXKiHHA, 10 Ti€
Ha BOAY, KOMIEHCYETHCS CHUJIaMU IIOBEPXHEBOTO HATATY B3JOBK TBOX
Kinm pagiycamum r=1mvMm i R=1,5 MM, a TaK0K Pi3HUIIEIO CUJ TUCKiB.

l(v1 —gAt)

~13 %,

2(10,2003P). v, = A
c
lsinon—(let— gzt )coson

3 (10, 2003P). h>4,7 m . Ilixg yac migiiomy crakaHa o6’e€M IOBIiTpA
B HBOMY 30iJIBIIIYETHCA, 1 pa3oM i3 HUM 306iymbIIyeThCA cuia ApxXimena.

4 (10, 2003P). v =, /%(2 — x/§)gR =0,4 l . Ockinbku BifcyTHI cuau
c

TEepPTA, TOPUBOHTAJIbHUN iMIOYJIbC CUCTEMU, KA CKJIAJAETHCA 3 IBOX
TpyO, BMIHUTHCA HE MOYKe, OT:Ke, TOUKa JOTUKY TPYyO PyXaeThCs Bep-
TUKAJbHO BHUS, & TOPU30HTAJIbHA CKJIA0BA MIBUIKOCTI BEPXHBOI TPY-
0u MOPiBHIOE 3a BEeJIMUYMHOIO IIBUAKOCTI HMMXHBLOI TpyOou. Heobximmo
CKOpPHCTATHCSA 3aKOHOM 30epesKeHHsA eHeprii i mepeBipuTu, 4u He
BimipBeTbcs ogHA Tpyba Big APYToOIi ITie A0 TOT0, AK BiAPiBOK MiK ocamu

cuMeTpii Tpy6 yTBOPUTH KyT O.=60° i3 ropu3oHTOM.
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o, o,

5(1012003P)-ﬂ= ;10 /0 3 2209/0z2,22%.p“ ....................... 2

4+3%0 45002

x kx
XLI BceykpaiHcbka onimniaga.
Axinponerposcbk, 2003 p. I i3
1(10,20030). At =24 _7 v
mg

2 (10, 2003[). 3agaua Mae HeCKiHUeHHY KiJbKicTb Bigmosimeii.

. , . gAt®
®opmanbHUN PO3B’A30K IPUBOAUTD O PIBHAHHA | | — v, At +T v, =
=\/§ l(v1 —gAt), sAKe 3a YMOB 3aJaui BUKOHYeThCs ToTo:KHO. Cirin 3a-

. M
YBasKUTH, 10 MIBUAKICTh MOBUHHA IIepeBUINyBaTu U =7 — (100 Ka-
c

MiHb He BJIYUMB y IIEPIIIOTO XJIOIIISA ab0 He BIIaB Ha IIOBEPXHIO 3eMJi
MidK XJIOTITAMH).

2 2
mv, — My,

2 2
U =0,

3(10,20030). Am= ~8,33 Kr.
2
4 (10, 20034). a = ?g . Y MOMEHT MPOXOAKEeHHA TATAPIAMHU IO~

JIO’KEHHA PiBHOBAaru BOHU MAalOTh TiJIBKU AOIEHTPOBE IPUCKOPEHHM.
IIBuaKicTh PyXy BUBHAUAEMO i3 3aKOHY 30epesKeHHA eHeprii.

0, 0,
5(10,2003A). n= ;00 /; = 10307 b = 2,7 % . KopucHua po6o-
5202 3% _3
kx x

Ta JOPiBHIOE NOTEHIiaJbHil eHeprii pO3TATHYTOI IPYXKUHU.

XLII BceykpaiHcbka onimniaga. Paiionu, 2004 p.

1(10,2004P). Poca Bunaze. BoJsoricts moBiTps cramosutume 100 % ,

a Maca KOHAeHcaTy m = [0,6— —=—% =55 xr. Hacupaszi 1ie me-
1110 3MEHIIIeHe 3HAYeHHI MacH BOAM, AKA CKOHJEHCYETHCS B IPUMIII[eH-
Hi, OCKIJILKY IiJl Yac OXO0JIOMKeHHS BCepeUHI IPUMIIleHHs IIaJaTuMe
TUCK. SIKIIT0 BBAsKaTU, 110 30BHIIIHINA THCK MaiKe He 3MiHIOEThCS, I10-
BiTpA pasoM i3 JOJaTKOBMMU IIapaMu Boau Oy/ie HAAXOAUTH 0 IIPUMi-
meHHs 330BHi. [0 mpuBHECEHY KiJIBKICTh BOAU CJIiJ JOJATH A0 55 KT.
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mnvn
M +359m,

KOHOM 30eperKeHHdA iMmnyabcy. [Jid crpoIleHHa po3paxyHKiB ciuig Bu-
KOpHUCTATH CUMEeTPilo 3amadi. ¥ ABUTH, 1110 OyJia 1ie ogaa 360-ta Ky,
mic/as BAyYeHHS SKOI MillleHb 3yNMHMJIACA BHACJIJAOK 3aKOHY 30epe-
JKeHHA iMITyJibcy. A Temep mmoBepHeMo yac Hazazn: 360-Ta KyJis BUIIiTaE,
MimieHs i3 359-Ma KyJIAMU IIOUYNMHAE PYyXaTUCH.

2 (10, 2004P). v = ~0,22 ﬂ. Tpeba crkopucrarucs sa-
¢

3 (10, 2004P). CToBOUYNKHU OiMATHCA y BiJHOIIEHHI 1:(7—3\/5):
4+ 3«/§) . HoB:xxkuHa HUMKUIOTO — 1,5 cM, cepequboro — 2,7 cM, Bepx-
HBOTO — 13,8 cMm.

4(10,2004P). F=3mg=150H.
5 (10, 2004P)

V1-w7(f-2) -p*(f-1) 8V2-3 .

0L = arccos 5 = arccos
n+1 17

)

XLII BceykpaiHcbka onimniaga. AHinponetposcbk, 2004 p.

1(10,2004). Poca Bunage. BosoricTs moBiTps cranosutume 100 % ,

T,

1

0o pose’asky 3adaui 1 (10, 2004P)).

a Maca KOHAeHcaTy m = (0,6— ——)— =44 kr (Ous. Komenmapi

2 2
v, =
2(10,2004[). h, = h, ——2— = 3,6 M. $IKII0 BpaxyBaTH Omip MOBi-

TS, IIJ BUCOTA 3MEHIIIUThCS, § 3a eBHUX XapaKTepuCTuK M’ dua (Majaa
cepefiHs T'YCTUHA, BeJIUKI PO3MipM) MOKe BUSIBUTUCS, 1110 JOCATHEHHS

HUM ITBUAKOCTI 15 h ys3araJi He MOXKJIUBE.
c

3 (10, 2004[). Po3B’sa30K 3amaui MOXKHA
mobyayBaTH Ha CIIiBBiZHOIIEHHI MiXK Tigpo-
CTATUYHUMU THUCKAMH PifWH Ta 3MiHaAMH
TUCKY B MOBITPAHUX CTOBOUYMKAX 34 YMOBU
ONHAKOBOI ITOYATKOBOI I KiHIeBOI TeMmIiepa-
Typ. Takox ciaif 3BepHYTH yBary Ha Te, IO
BiTHOIIIEHHS TYCTUHU O€H3UHY OO0 T'YCTHUHU
Bogu 0,707 mpakTtuumo 36iraeThca 3i 3Ha-
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2 ,
YeHHAM Tz0,707. ITe mo3BOJIsIE CYTTEBO CIPOCTUTHU PO3B’A30K

3amadi. 3HaUEHHA THUCKY y BEPXHHOMY IIOBITPAHOMY CTOBIUYUKY

2 4
P=3P = 26 MM DT. CT., y HUSKHBOMY P, = 3P = 92 MM PT. CT.

4 (10, 2004[). IIIsuaKicTh, AKY CJig HamaTH KYyJblli, mepedyBae

T 1
B Meskax Bif v, =58l =5 — 10 v, =,|—"% — gl ~35 = =6,7—.
C m C C

5(10,20041). Mo:x/uBi ABAa BUIAAKK: MAarHIiT mepebyBae abo 3BepxXy
ILIACTUHU, 00 3HMU3Y. ¥ MEePIIOMY BUIAAKY MArHIT IIOBEPHETHCS 0 II0-
yaTKOBOI Touku pyxy uepes 0,17 ¢, y apyromy — uepes 0,3 c.

XLIII Bceykpaincbka onimniapa. Paiionn, 2005 p.
1 (10, 2005 P). Kouuk Mmo:ke BHOpaTHCh i3 TpaHIllel HAa IOBEpPX-

1
HIO 3eMJIi, AKIIMO cTpuOHe IiJg KyTaMu Bif Earccos 0,36 =34° no
arctg 9=84°.

2 (10, 2005 P). Tuck moBiTpsA B 0OMEXKEHOMY MUJLHUMU ILIiBKaMU

00’eMi MOKHaA pO3paxyBaTH 3a AOIMOMOTOIO JIAIJIACIBCBKOTO TUCKY
40 40 .

JBoMa crocobamMu: p, +? =P, +7 . OT:xke, pazgiyc chepuuHUX II0-

BepXOHb R mOpiBHIOE miamerpy Kijemnb d , a BiIcTaHb MidK TOUKamMu
AiB L:l+d(2—\/§):12,7 cM. SIKIO 3MeHINIeHHA 30BHIMIHBLOI
TeMIepaTypu BifmOyBaeTbCcs MOCTYIMOBO 3a HE3MiHHOTO 30BHIiIITHBOTO
THCKY, Ha 3MiHY ()OpPMU IIOBEPXOHb OYIYyTH BILJIUBATHU ABa (hakTOpHU:
30ibIIeHHA KoedillieHTa TOBEPXHEBOTO HATATY 1 3MEHIIIEHHS 00’ eMy
TOBiTpA BcepeAUHi 3a PaXyHOK OXOJOm:KeHHs. OTiKe, MUIiHApPUYHA
TIOBEPXHA IPOTHETHCS BCEPENNHY, a chepUUHI TOBEPXHi CTaHYTH 0iIbII
ILJIACKUMMU.

3(10,2005P). F > Mg — BBaskaemo, I10 BaJiza mifcTpuoye, MOBHi-
CTIO BiipuBarouuch Bif moBepxHi. SIKITO0 X HUKHIiN giBUil Kpail Banxizu
(3a paXyHOK JOZATKOBOI Macu MUIIEHATH) He OyJe BimpmBaTmcda Bif
moBepxXHi, cuima F MoKe OyTU MEHIIO. YMOBHU, 3a AKUX BAACTHCA
IIPUMYCUTHU BaJi3y mifzcTpmbyBaTu, IOB’A3aHi 3 podMipamMu Basism, il
3arajJbHOI0 MACOIO I Koe(iI[ieHTOM OPY)KHOCTI kB TPY:KWHU: BiCTaHBb
BiJ HMIKHBOI TpaHi Tarapisa g0 6Ji0Ka IOBUHHA OYTH He MEHIIIO0, HiK

Mg .
T. 3perrrroio, J;Keppi Mae BUCTAUUTU CUJI.
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4 (10, 2005P). ¥V 12 pasiB. fKIo mosoBrMHA MOJIEKYJ AUCOIIiloBaja
Ha aTomMu, To y 18 pasis.

5(10,2005P). 2,75 [I»x — BBaskaemo, I11o maiiba Iricasa yaapy He II0-
yaJjia obepraTucs.

XLIlI Bceykpaincbka onimniaga. AAHinponeTposcbk, 2005 p.

1(10,2005]). YUeTBepTa ceKyHIa PyXy MOUYMHAETHCA Biipasy ITicJis
3aKiHueHHsa TpeThoi. Cif pPoO3rIAHYTH ABa BUIIAAKHU: TiJIO ITOUMHAE
pyxXaTtucsa Bropy i BHu3. SIKII0 TiJIO KUAAIOTH Yyropy, HAWBUIIY TOUYKY
TPaeKTOPil TiJIO HPOXOAUTH WiJl UaC YeTBEPTOI CEKYHIU.

2(10,2005A). ITo-epre, BigzHaumMo, II10 i Yac pyxy HUKHS dac-
TUHA KOBJIPU HE PYXae€ThCA 3aBIAKU CUJIL TepTA MiXK Helo ¥ mifJoroio.

2
. umg muv F,HA
ITepuri vorupu cekyugu F=—vt+——,
P b cery 2 2 30
motim F =umg. 20
. 10/
3 (10, 2005[). Cxixg ckopucraTtucs 3sa- =
KOHOM 30epekeHHs imMmyuabcy. IIIBuUAKicTb 0 4 t,c

. . 200 M M .
yJIaMKy MOXKe HaJe)KaTH! iHTepBajy Bin Tz 67 — mo 200 —. Bin-
c c

TIOBigHO 3HAaUEHHA eHeprii Bubyxy moryu 6ytu Bix 83 mo 30 MII:x.
T
4(10,20054). p= p, (F+ 1] =224 lIla.
0
5(10,2005A). Pagiyc Kyibku R =5 M 3HaXOAUMO AK PO3B’SI30K KY-
Giumoro piBHarEa R® —R®>=100 (y CI).

XLIV Bceykpaincbka onimniaga. Paiionu, 2006 p.

1 (10, 2006P). Micsamb obepTaeThbcss HaBKOJIO 3eMJi 3 mepiomom 27
Ii6 7 rox 43 xB. 3 TOBEepPXHi 3eMJIi Bce BUTJIAIA€ TPOXU iHAKIIIE, OCKiIb-
K1 3eMJis ob6epTaeThcsa HABKOJIO CBOEI oci Ta 11ie i pyxXaeThcsa HaBKOJIO
CoHg. ¥ 3B 3Ky 3 1M, IOpiBHIOIOUMN pyx Micama 3 pyxom Coniis,
Ha3eMHUH cIocTepirau Moske AiHiTHM BUCHOBKY, IO Iepios o0epTaHHSA
Micama — 29 ni6 12 rox 44 xB. [[Jis po3B’A3aHHS 3a4a4i BCHOTO I[HOTO
moskHa He 3HaTu. Ciixg Tinbku 3ragaTu, 1o B Micsarni npubausuo 30 xib,
i B3aATH et yac 3a mepiox obepraHHa MicAlda HaBKOJO 3eMJi — MU
JKMBEMO 32 MiCAYHO-COHAYHUM KaJieHAapeM (MicAns — onuu 06ept Mi-
CAIA HABKOJO 3eMJIi, pik — oawmu obept 3emui HaBkoso Conrsa). Toxi
_2nR 1 KM

T c
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2 (10, 2006P). Ockinpru tg30°>u=0,4, BTpuMaTuca Ha Tipii
3a PaxXyHOK CHUJI TepTd He BAACThCA. BBasKaTMMeMO, II[0 IIBUAKICTH
aBTOMOOiJIA y BepXHIill YaCTUHI ripKu 3MeHIITyeThcsa 00 Hyad. Toxai mo-

YaTKOBA MIBUAKICTE IKHIA U, = \/ﬁ , e =20 M — JgOB)KHHA TipKWH,
a=gsin0o —Ugcoso — IPUCKOPEHHS, 3 AKUM [KUII raJbMye, IigHiMa-
IOUNCh 3a iHepIliero Bropy. 3ayBasKMMO, 1[0 ABUTYH IKUIIA IPU I[LOMY
TIPOJIOBIKY€E TpAIIOBaTH, 00epTatoyu BCi Kojeca, i caMe TOMY CUJa Tep-
Td, 110 Ai€ HAa HUX, CIPSAMOBAaHA BrOpy U SJOPiBHIOE Lmg COSO. .

v, = \/2gl(sinoc —Ucosq) =17,84 %

3 (10, 2006P). inauka I—2 — isoxopa, PA
minguxku 2-3 i 4-1 — isobapu, a DiTAHKA
3—4 — izorepma. Ha minaumi 1—-2 ras He Bu-
KOHYe poboTu, aje 36iJbIllye TeMmepaTypy
I BHYTPIIIIHIO €eHePTiio, OT)Ke, OTPUMYE TeILJIO- 1 4
my. Ha pinanni 3—4 remneparypa i BHyTpiI-

HA eHepria rasy He 3MIiHIOIOThCA, ajle Ta3 BU- ()
KOHYE€ PO0OTY, TOMY TaKOYK OTPUMYE TEILIOTY.
Ha ginsmukax 2—-3 i 4—1 ras Bigmae TemaoTy.

<V

4 (10,2006P). Ha moHeTy nie cuia TskiHHS mg = 6,5 MmH i cura mo-
BEePXHEBOI'0 HATATY, MaKCUMabHe 3HaUeHHA AKol F,  =ond =4,0 mH.
fAx 6aunmo, mg>F,  , i MOHeTa Mae BTOHYTHU. AJle X MOHeTa ILIaBae!
MoHeTy BTPUMYIOTH He TiIbKY CUJIU OBEPXHEBOTO HATATY, a i Te, 110
BOJA Tl HeI0 HUJKYe Bifl 3araJabHOTO PiBHA ¥ mepeOyBae IIiJ THCKOM,
OimpmuM 3a armMochepHU Ha AesdKe 3HaUeHHA pgh . Banmamc cui mae

Burnax mg=_=F, . +pghsS.

1
5 (10, 2006P). u=§tg%z0,134. PoarisaeMo MOMEHTU CHJI, IO

Iil0oTh Ha OOHY 3 ApabuH BiHOCHO BepxHBLOI Touku. IIpotu rogmu-
HUKOBOI CTPiJIKM ApabuHy HaMaraeTbcs o0epTaTu cuJja peakiiii omo-
pu N (N=mg). 3a TOITMHHUKOBOIO CTPiJIKU Ipa- 0}

OMHY HaMararloTbhcs o0epTaTu cuja TSKIHHA U cuja

TepTda. OcTaHHA B IPAaHUYHOMY BUMNAAKY TOPiBHIOE A
UN =umg . 3 yMOBHU CTAaTHUYHOI PiBHOBaArm MaeMo N
.o I . « o .
Nlsin—=mg—sin—+UuNlcos—, 3BifKu 3HAXOAU-
2 2 2 2
z .

1
Mo Koe(imieHT Tepra L= Etg% =~0,134. repra
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XLIV Bceykpaincbka onimniaga. AHinponetpoecbk, 2006 p.

1 (10, 2006[). Ilepiox obeprarnaa 3emuai HaBKoio CoHma — 1 pik.

. . 2nR KM
3eMiiss pyxaeTbcsa HaBKoJo CoHIIA 31 MIBHUAKICTIO U= =30 —
c
. MM
1 MOIIEHTPOBUM IMIPUCKOPEHHAM 5,9 ——.
c

2 (10, 20064). CepenHa TOTYKHIiCTh HarpiBaua 3a TeMIIepaTypu
Ha Bynuni ¢, =5°C gopisHIOE 2 KBT, a 3a Temneparypu t,=-5°C —
4 xBr. Barkarouu, 1110 TOTYKHICTh TEIJIOBUX BTPAT IIPOHOPIiiiHA Pi3-
HUIIL TeMOepaTyp y OyAMHOUKY i Ha ByauIli (Ha Ile BKa3yTh i 3HAUEH-
HA cepenHix nmorys:kHocTeir 2 KBr 3a At=10°C Ta 4 kBt 3a At =20 °C),
3HaXOJIMMO, III0 BKe 3a TeMIepaTypu goBKimaa —15°C HarpiBau mpa-
II0OBaTUMe HelepepBHO. 3a IIle HUKUOI TeMIlepaTypu HarpiBau y:xe He
3MOJKe IMiATPUMYBaTH BCepeanHi OyAMHOUKA HeoOXiqHy TeMIepaTypy.
ITix uac xpeleHCLKUX MOPO3iB TeMIlepaTypa B OYAUHOUKY Oyae mo-
piBuioBatu +5°C. Ilicasa Toro, AK obirpiBau meperopuThb, TeMmIepa-
Typa B OyAWMHOUKY IIOUYHEe 3HUIKYyBaTucsi. Kosu TemiepaTypa Biaje
mo 0°C, moune 3aMmeps3aTu Bojga. Bij moyaTky Ao KiHIIA IILOTO eTamy
OXOJIO[:KeHHSA PisHUIA TeMIepaTyp Oyze sminoBaTuca Big At, =30 °C
no At, =25°C . Ilpuiirasmu naa 61761101 TOYHOCTI cepeHE 3HAUEHHA
At =27,5°C , MO3KeMO TOCUTH TOUHO OI[iHUTHY Yac T y 7 TOAUH.

3 (10, 2006). MakcumasbHa TeMmiieparypa (y Touri 2) mepeBuIIye
MiHimanery (y Toumi 1) y 16 pasis. Takox T, =107, i T, =2,5T,. Haii-
OiJBIN CKJIAAHOIO € TOOyAoBa MiiaHKU 1—2, piBHAHHA AK0I p =constV

N . { T .
pasoM 13 PIBHAHHAM 1JeaJbHOTO rady fae p = p; F . Crau 1 mona 1ne-
1

aJBbHOTO ra3y 3MiHIOETHECA TaK, AK IMOKasaHo Ha giarpami p(V). I1oby-
nyemo sasneskHicTs p(7T') i BUBHAUMMO, Y CKiJIBKUM pasiB MaKcHUMaJIbHA
TeMIlepaTypa rasy lepeBuIllyBaJja MiHiMaJIbHY.

PA 3 4 PA 3 2
},44 1 2/

0 14 0

SNy

4 (10,20064). Maca BoasiHOI mapu B ITOBiTpi — 24 Kr.
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5(10,2006[1). YV peasbHOMY KUTTi IJIA TOTO, II[00 BUTATTU COKUPY
3 KOJIOAU, CUJIY IPUKJIALAIOTh 10 PYKiB’dA, He TIIBKM BUKOPUCTOBYIOUN
Oisbllie IIede, aje ¥ 3MiHIOIOUN HATPAMOK CHJ TepPTA. Y HAIIIOMY BU-
MmagKy IIPo PYyKiB’A HiUoro He CKasaHO, 3aTe BKAa3aHO HAIPAMOK CHUJIH
F , axy cuinx npukaactu 1o cokupu. s N
3PYYHOCTI Ha PUCYHKY 300pasKeHi cuia
peakIiii # cmja TepTsd, IM0 AiIOTh TiIbBKU

Ha OJHY ILJIOIIUHY Jie3a. 3 IIPOeKI[ii ycix -
Ha MJIOIIMHY cuMeTpii cokmpu 3HaxXo- Frep 1 F
gmmo: T " @
20—
FeaN—2MZ" o000 H. ;
VAI? + h? L

XLV BceykpaiHcbka onimniaga. Paiionu, 2007 p.

1(10,2007P). m=1,6-10"2 xr. v=_| 2L _-gg8.10° M.

2(10,2007P). 2 = 1-V3p, 2,13,

a, 1_\/§u2
3 (10, 2007P). Izo6apu Ha pgiarpa-
mi V(T) maroTh BUIJIAA OPAMUX, IO
MIPOXOAATH Uepe3 IOUYATOK KOOPAUHAT
(OQus. puc.). ¥ Touni 2, ak i B Toumi I,
Tuck nopiBHioe 10 atm. JoTuuHi i3o6a-

VR . . .
pu V =——1T BignoBizaioTh HATMEHIIIO-

My (Touka 3) i maibinpimomy (TouKa 4)

TrcKkaM. [1o3HAYMMO OHY KJIITUHKY OCi >
abcruc uepes AT , a ofHYy KJIITUHKY oci 0 T
opauHat — 4depe3 Ap . Togi mna isobapu 0-1-2 p, zg ViéT , IJIsT
5 VRAT 8,5 VRAT
isobapm 0-3 p . ~— , 171 i306apu 0—4 =— , abo
P Puin =79 Ay " P Puex =797 Ay
~i§ _5 = 3,1 at™m =~—p, =64 at™ . 3agauy MOKHA
pmin 12 4p1_ 16 pl ’ ’ pmax 8 pl M ol y
posB’A3aTH SK i3 BUKOPUCTAHHAM, TaK i 03 BUKOPUCTAHHSA IMOXiJHOI:
_48-253 3 .. _48+25¥3 3 .
pmin_ 11 4p1 ’ ’pmax_ 11 4p1 °
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4 (10, 2007P). I3 sBakoHy 30epeskeHHs eHeprii BigHOCHO piB-
HA BigJiky, Ha SAKWUHA OIIYCTHUBCA TATrapellb, II0YaTKOBa eHep-
ria moTyskm I Tarapua E, =mghg,. +mgh,,, , KiHIleBa eHepria

0cm

IIpupiBHiOIOUM, 3HAXOAMMO IIBUJI-

Ocm Ocm *

E,=mv® + %mgh7 + %mgh5

KicTh pyxy i Tarapud, i motysku — 1,5 % .

5 (10, 2007P). Saranbua mosxxkuHa apory — 15A0 . I[loBepxHs Bogu
OigXOOUTH M0 APOTY 3 ABOX O0KiB. OT:Ke, MaKcuMaJIbHA CIJIa IIOBEPXHe-
Boro Hatary F =3006A0=0,216 H . I1e #1 Oyzme BigmoBigmio HA 3anuTaH-
H{ 3a/a4i, AKINO JPOTUHKA 3MOUYYETHCA BOLOI0. IKIIO He 3MOUYEThHC,
BiAmoBigh Oyme OeIlo MEHIIIO. 3ayBaskKMMO TaKO0K, IO 3a IIOBHOT'O
3MOUYBaHHs AJPOTUHKA He 3MOJKe IIJIaBaTH, a 34 IOBHOT'O HE3MOUYBaH-
HS BiAIIOBiAb He 3ajIeKaTHUMe Bij 3HaUeHHSA Koe(dillieHTa mOBepXHEBOro
HaTATy I JopiBHIOBATHUMe CIJIi TAMKIHHA, IO i€ HA IPOTHHKY .

XLV BceykpaiHcbka onimniapa. JHinponerposcbk, 2007 p.

1(10,20070). m=1,4-10" kr. p= | oL _g MM
m

C

2 (10, 2007[). Pyx mMakcuMaJabHO
0esmeuHMil, KOJU IIJIOIIMHA KoJeca
TePIeHANKYJIAPHA N0 moBepxHi (Jus.
puc.). Hatinpocrime pos3s’a3yBaTu 3a-
ITayy B HeiHepIliaJbHIiN cucTeMmi Bif-
JiKy, IO [TO3BOJISIE CKOPUCTATUCA . .
yMoBaMu craTuuHoi piBHOBaru. He-

XTYIOUM PO3MipaMm! BeJIOCUIIEIUCTA A
TIOPiBHAHO 3 BEJIOTPEKOM, 3HAXOIUMO, IT0 IIIBUAKICTH OE3IIEYHOTO PYXY
IIITKOM BU3HAUAETHCA BUCOTOIO ¥ He 3aJIeKUTH BiJl KyTa IIPU BepIINHi

KOHIUHOI moBepxHi: v=+/gh . IligcraBisemo qaHi 3agadi i 3HAXOLUMO,
10 HaliHeOe3meuHiIa IMBUIKICTh PYXY B3/I0BK HUKHBOT'O KOJIA CTAHO-

M M
BuTh 20 —, a B3JOBK BepPXHLOTO — 24,5 —.
c c

3(10,20071). Y3nos:xk isorepmu pV = VRT = const . 'as mae Temmne-
parypy 300 K y Toukax I i 2, nyia axkux nooyToxk pV omHaxoBuii. Tem-
meparypa HabyBae MmakcumaiabHoro 7, iwmimimanemoro T, s3HaueHHSA

X n

* 3 06roBOpeHHAM IUX MUTAHL Ta IHIINX iKaBUX IPOSABiB IIOBEPXHEBOTO
HATATY MOKHA O3HAMOMUTHUCH y cTaTTi «IloBepXHEBO IpoO MOBepXHEBUI Ha-
TAT», JKypHAJ «PisuKa B mKoaax Yrpainu», 2013, Ne 23—-24 (243-244).
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B KpalHiX Toukax rpadiky, ski € ToukamMu JOTUKaAHHSA 3 i30TepMaMu.
V¥ rouri 3 (dus. puc.) Temieparypa MakcuMaJsibHa i gopisHioe 2775 K.
Ile sHaueHHs MOKHA OTPUMATHU SAK HAOJJMIKEHO, IMIOPIBHAHHSAM ILIOII]
IpAMOKYTHHUKIB pV Ha rpadiky, Tak i anamxituuno. KoJo Ta isorepma,
300paskeHi Ha PUCYHKY, CHMETPUYHI BifHOCHO GicexTpucu. OTike, TOU-
Ka 3 mepebyBae Ha OicexTpuci. Ile mo3BoJsisfge 3HAWTH MaKCUMAaJbHY
TeMIlepaTypy 0e3 BUKOPHUCTAHHSA IOXiM-  pa
Hux. [Iogo mimimansHOI Temmeparypu,
TO, K BUIHO 3 PUCYHKA, BOHA IIPUGIN3-
HOo nopisHioe 300 K. Binbire Toro, Busas-
JSIETHCS, 110 BOHA TOuHO AopiBHIOE 300 K
(y Tourax 1 i 2)*. IIlo & K0 APYroi TOUKH
Ha OiceKTpuci, mocepeanHi MisK TOUKaMu
1i2, remneparypa B Hilt 6inbina 3a 300 K

na 0,063 °C. >
0 |4
4 (10, 20074). 3 yMOBU piBHOBAru OCTaTOUYHE BUAOBXKEHHSA IPYIKU-

mg .
HU X = = =10 cm. Came Takoio Oyja 6 aMILIiTyZla KOJIMBAHb, AKOU He

OyJio BTpaT eHeprii. Hafibinpiry miBUAKICTS TATapenb MaB 011 B MOMEHT
MIPOXOMKEeHHS II0JOKeHHs piBHOBaru. I3 3akoHy 30epeskeHHS eHepril

BHAXOAUMO U, =+/8x =1 2.
c
5(10,20074). F<0,216 H . [Jus. pozg’asox 3adaui 5 (10, 2007 P ).

XLVI Bceykpaincbka onimniaga. 2008 p.

1(10, 2008). CTpyMeHi I0IIly He HAXUIAIOTLCSI B OYKBAaJIbHOMY 3Ha-
YeHHi I[Or0 CJIOBA. 3MiHIOIOTh HAIIPAMOK PYXY KPAILIi Oy BiTHOCHO
Hac, KOJIM MU IIOYNHAEMO PYXATUCS. ¥ 3[J0BXK HOBUX HAIPSIMKIB IIIBUJ-
KOCTell HaIlla ysiBa MAJIOE€ HOBi CTPpYMeHi, 10 SKUX Tellep BXOAATh Kpa-
ILTi, PO3TAIlIOBaHI HAJ PisHMMMU TOUKaAMM 3eMHOI moBepxHi. CTpymiHb
BOJMU, IO CTiKa€ 3 Haxy OyAUHKY, YTBOPIOE IMIEPIEHANKYIAPHUN 10 3eM-
HOI ITOBEPXHi HMOTIK BOAM, AKUH BidyaabHO oGOPMJIEHUI, 0OMEKeHUI
CTiHKOIO OyIMHKY, IO He Ja€ IIPOCTOPY AJIS HAIIIOI YSABU.

v v 1
2(10,2008). i = i =S= ?Osin 20. . 3 piBHAHEHEA sin20 = - 3HAaxo-

JUMO JBa MOXKJINUBI KyTu: o.=15° i o0="75°.

* 3 aHaJIi30M HE3BUUHOI IOBEAIHKU TeMIepaTypu MOYKHA O3HANOMUTHUCH
y crarti «Koso i1 omana 30py», sKypHaa «@Pisduka B mkosax Ykpainu», 2014,
Ne 21-22 (263—-264).
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3 (10, 2008). 3 ymoBU piBHOBAru IMOPIIHA

p.a’=p 1az+ p, +pg la la2
4 '2 ! 4 ) 2
sHaxogumo p, =99,75 klla . fIkmio mopiieHEb HOBiIBHO IepeMiCTHTH
BIPaBO Ha BifcTaHb a , 00’e€M IIOBiTPs HaJ BOLOIO 3MEHIITUThCA yABiUi,
a TUCK yABiui 36impmureca: p, =2p, =199,5 xIla. IIo6 yrpumaTu nop-
IIeHb, IIOTPi0HAa cuIa

F=p, 'laz +(Pz +pg-§a)-ia2 -p,a®=4002,5H .
4 8 4
4(10,2008). Bosma HamaraeTbCs 3MOUYUTH IIOHANO1IBIITY ILJIOITY CKJIA.
TopusoHTaNBHO COPAMOBAHI CUJIM ITOBEPXHEBOTO HATATY PO3STATYIOTH
TOHKHUU BOASAHUIN AUCK, CTBOPIOIOUN BCEPEeNNHI HbOTO SHUIKEHUHN TUCK.
Pisannga tuckiB i mputuckae ckyao. OmiHNTH, Ha CKiJIBKY THUCK ycepean-
Hi BOM MEHIIIUI 3a aTMOC(hepHUA, MOKHA, ITOJiJIUBIIN CUJIY IIOBEPXHE-

BOT'O HATATY Ha ILJIOINTY 0iYHOI YacTUHU AUCKA: P, — P = 20-2nk _ 26
. A ===
2nRd d

20 .
OT:xe, cuia, 110 IPUTUCKAE CKJIO0, F =7-TER2 , e R — pagiyc Bogsa-
HOrO JHCKa, Mae OyTH He MeHIIo 3a Mg ckia. 3Bigcu MimimanabHa
pgd® 1
20 1,44

maca Bogu m =prR’d=M r=0,7r.

5 (10, 2008). ¥V mafiHmKUill TOUI Pyxy, KOJAU Kiablle # Touku A
i B yTBOPIOBATHUMYTH DPiBHOOEAPEHUWH TPUKYTHUK, IIBUAKICTH PyXYy
Kinmblsa Gyme HalOinbIo0, a HOTO0 MPUCKOPEHHS CIpPAMOBAHE BTODY.

IIBuaKicTh 3HAXOAUMO i3 3aKOHY 30eperkeHHa eHeprii v=3 —.
c

XLVI Bceykpaincbka onimniaga. Paiionu, 2009 p.

1 (10, 2009P). 3a Oyab-AKOTO KyTa Ima-
IiHHS OPOMiHB Bifi6’€ThCs B HANIPAMKY,
3 AKOro npuiinoB (0us. puc.). SKIo B3s-
TH TPU A3epKaJa i 3’emmaTy Ix mig mps- Z & /
MHMU KyTaMU OJHe 10 OJTHOTO, AK y MiCITi (84

v

3’eIHaHHSA ABOX CTiH i cTeJIi, MPOMiHb mic-
J TPhOX BiIOWTTIB TAKOXK BUIJE Y 3BO-
porHOMYy HampAMKYy. Ile Mo:kHa mOBecTU, SKIIMO IOJUBUTUCS B3LOBIK
IBOX I3ePKaJl IepPIeHANKYJIIPHO A0 TPeThoro. IIpoekIilis pyxy mpome-
HsS MaTHUMe TaKWi caMUil BUTJIAL, K HA PUCYHKY JJIs ABOX A3epPKAaJ,
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OCKLJIBKM BiOMTTS IIPOMEHS BiJ MEePHIeHANKYISAPHOIO J0 HAIIPAMY 30-
PV I3epKaJjia Ha MPOeKIlil HigK He mo3HAUnTheA. TpH Taki mpoekItii 1o-
BOJATH, IO Y BUIAAKY TPHOX A3epKaJj HPOMiHBL Bifi0’e€ThbcsA TOUYHO
Yy 3BOPOTHOMY HanpAMKY. I[10 BJlacTUBiCTh BUKOPUCTOBYIOTH ¥ KaTado-
Tax, AKUMHU, HAIPUKJIAL, 00JaJHAHI BeJIOCHUIIe N — CBiTJIO BiI0MBaEThH-
Cs B TOMY HAIIPAMKY, 3 AKOT'0 IPUHAIILIO.

v2

2 (10, 2009P). 3 ipoekiIriii Apyroro sakony HeroToHA mn lsino =Tsina

mg =T cosa

sin® o M .
3HaxommmMo U=, ——gl =3 —. Il1o mBuaKicTH
cosQ c
CJIiT HAZATHU TATAPIIO B TOPU3OHTATIHLHOMY HATIPSIM-
Ky, IePIeHAUKYIIPHOMY 0 HUTKH, 11100 BiH Touas

pyXaTucs B3JIOBK K0JIa B TOPU3OHTAIBHIN MJIOMINHI.

3 (10, 2009P). Baxaru-

p, xkllaA

MeMO 3MOUYYBAHHSA TOBHUM.

20 Pyt2
Tomi h=——=14,4 cm. I'pa-

pgr
ik 3aeKHOCTI THUCKY Bce-
peauni Tpyoxku Bim Bimcrami Pa
mo ii HM)KHBOIO KiHIISI Mae :
BUTJIAA [ABOX BIiAPISKIB: p, —1,44) ittt

OIUH — IJISI BOAU, APYTUil —

IJIA TTOBiTpA 0 20 30,4 40 h,cm

4 (10, 2009P). BinHocHO cucTtemMu BiaJiKy, 10 pasoM i3 Tijamwu
najae 3 IPUCKOPEHHSAM BiJIBHOTO MAJiHHS, Tijla PyXaloThCcAd PiBHOMIp-
HO U MPAMOJIHITHO 3 MOYAaTKOBUMU INIBUAKOCTAMU. A 3iTKHEHHA
TiJT HeoOXimHO, 1100 A0 TOUKHU IIePeTUHY TPAEKTOPili BOHU MOJETiaun
OIHOYACHO, TOOTO 100 BEepTUKAJILHI
OPOoeKIril IXHiX IMOYaTKOBUX MIBUIKO-
creii Oynu omHakoBuMu (0us. puc.):
v, c0s30°=v, cos60°. OTxe, mOYATKOBA

MIBUAKICTH IIEPINIOTO Tijla MOBUHHA 0Y- / >\

T B \/3 OLJIBIIIOI0 3a MOYATKOBY IIIBUL-
KicTb gpyroro.

5 (10, 2009P). ITum HacocoM He MOJKHA BifKadaTu BCIO BOAY 3 IUC-
TEePHHU, OCKiJIbKM HacoCc Ma€ ooMe:KeHHsA. I[liciis TpuBaiol podOTH THUCK

- . . 1
V HUIKHIN YaCTUHI IUCTEePHU JOPiBHIOBATAME D), = 1 aT™ . SIKImo BucoTra
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BOAY B IUCTEPHI A , TUCK IOBITPA HAJ BOIOIO P = Dy —pgh . IlouaTko-
. 25
BUll THCK NOBiTpA Haj BoZoI0 OyB aTMoc(epHUM p, :E p, —0,908H,

ne H — Bucora nuctepHu. Jig i30TepMiuHOTO PO3MINPEHHA MTOBIiTPA
p,S-0,1H = pS(H —h). Posp’asyoun cucrteMy IIUX PiBHAHB, OTPUMY-

. h 1
€MO BiJHOIIIEHHS BUCOT E:O,Z. Oroxe, g MUCTEPHU BAJUIIUTHCA

3aII0BHEHOIO BOJOI0, CKiJIbKH 6 He IIpammoBaB HacocC.

XLVI Bceykpaincbka onimniaga. AHinponetposcbk, 2009 p.

1 (10, 2009). I'ycTuna, a oTiKe, 1 MOKA3HUK 3aJIOMJIEHHSA IOBITPA
mo6Jin3y pos3meueHoi MOoBepXHi achanbTy OyAyTh MeHITUMU. [IpoMeni
cBiTJIa, AKi magaioTh miJ HeBeJIUKUMU KyTaMU A0 IIOBEPXHi, BUTHMHA-
I0OThCA (CBOEPiHE MOBHE BHYTPIIIHE BiAOWUTTA) i MOTPANMIAITh HaAM
B oui. ¥ HanpAMKY ac(aJIbTOBOI JOPOTY MU 0aUMMO MiCIs, 3 AKUX MPU-
WY TpOMeHi, 30Kpema Hebo, i 3i CBOro AoCBigy BBasKaeMo, II10 I1e IPs-
MOJTiHiTiHI TpoMeHi BigOuBaioThes Bif Boau Ha acdanbTi. TucK moBiTpsa
B TOUKAaX, AKi BiApisHAOTHCA BUCOTOIO B 1 M, MOKHA BBaYKaTHU OJHAKO-
BuM. Togi lpORTO = lthTh ip,= ﬂph =ﬁph =0,91p, . I'ycTuna

u n T, " 333
MOBiTPA mO6JM3Yy PO3MeueHol IMOBepxXHi achaabTy MeHIIa 3a T'YCTUHY
moBiTps Ha Bucoti 1 muHa 9 % .

2
2 (10, 20094). k= 0 _ 14,4 cMm — Ha CTiIBKU TPYOKa HUIKUE Bif

pgr
piBHA Bomm Oyme 3amoBHeHA IMOBiTpaAM. 3almoBHeHa BOAOI0 Oymae Hali-
HI)KYA YacTMHA TPYOKU HOBXKMHOMIO 5,6 cM. Tuck HacuueHOI mapu HaJ
IIOBEPXHEI0 BOAU BcepenanHi TpyOKu i 30BHI 3a 100-BizcoTKOBOI BOJIO-
rocti Oyze pisHUM, iHaKIIIe MOKJINBI Ge3mepepBHA IMUPKYJIAIIA BOAU
¥ Biunuit gBuryH. OTiKe, THCK HACUUYEHOI apy 3aJeKUTh He TiIbKY Bif
TeMIepaTypu, a ¥ Bif KPUBUHU IOBEPXHi.

3 (10, 2009). I3 zakoHy 36epesxkeHHA eHeprii v=,/2gh, =7 ﬂ.
c

g noBinbHOI TOYKM TPAeKTOPil, KOJIU JiaHa yTBOPIOE KYT O 3 BeEp-
2

TUKAJLIIO =T -mgcosa. .

I3 3akoHy 30epekeHHA eHeprii =mgl(coso.—cosa,) . Ot-

ke, cuia Hartary jgiaEu T =mgl(3coso—2cosa,,) Oyme HaiibinwImoio

B HIKHIiM TrouniT =mgl(3—2cos0,,) i HaliMeHIIO0 Ha IOYATKY PYXY
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T .. =mglcoso,. SIKkIMo MakcuManbHa cujla HATATY JiaHH yABiui mepe-

BHUIIy€ MiHIMaJIBHY, COSO, = 7 il=

=——=10M.
1-cosa,

4 (10, 2009[). [TorteHTPOBe IPUCKOPEHHS Ha ITOBOPOTiI aBTOMOOiIs
HaJlae cujaa TepTd CHOKOoI0 (3uemseHH:A). Ii makcumasnbHe 3HAYEHHA

2 },lgR
1-uR—
m

UN = u(mg +kv’). Omxe, =u(mg+kv?), sBigku v=

k 1 g . .
ne —= - MaxcumajibHA IIBUAKiCTh TOHOUHOT'O aBTOMOOII,
m  UR, v,

3 SIKOI0 TOI MOJKe IPOXOJUTH ITOBOPOT FOPU30OHTAIBHOI Tpacu pajiyca-

M .
mu R, =200 M ,— 45,36 —. O6MerxeHb Ha MaKCHUMAaJIbHY HIIBHUIKICTH
c

3a IPOXO/KeHHA Tpacu pajgiycoM R, =1kM He icHye.

5 (10, 20094). 1 A. IlepeHymMepyeEMO PE3UCTO-
pu i1 3060pasMMO €KBiBaJIEHTHY CXe€MY, CKOPUCTAaB-
IIACH THUM, II[0 AaMIIEPMETP BBAYKAETHCS iJeaIbHIM
i mae myapoBuii omip. CTtpym uepes 4-ifi pesuc-

Top I, =%=0,75A. CrpyM uepes 3-ii pesmucTOp

I,=0,25 A . fIx BugHO 3 IepIIOro PUCYHKA, CTPYM _
yepes aMIIePMETP AOPiBHIOE CYyMi IIMX CTPYMiB. 43
Orxe, I=1A.

XLVIII BceykpaiHcbka onimniaga. Paiionu, 2010 p.

1 (10, 2010P). ITiBuiunuii BiTep — Ile XOJOAHUI BiTep i3 miBHOUI.
Or:xe, BeJIOCUTIEAUCT OOraHs€e BiTep 31 mBUAKicTIO 2 l . SIk110 & BeJsO-
CUITeIUCT IXaTuMe IePIeHIUKYISIPHO 10 HATIPAMKY B;:pr, BiH BimuyBa-

. M
TUMe MIBUIKicT, 10 —.
c

2 (10, 2010P). 3a mepion y3mOBK KoJia A
MIPOXOAUTL OAWH 3apsAz ejdeKTpoHa. OCKijab- A
KU 3apsn eJeKTPOHA Big eMHUI, cTpyM Oyae A A
COPAMOBAHUIN IPOTUIEKHO HANPAMKY Pyxy |B

v

enrexTpora. Cuaa crpymy I = g_9 1 MA. LA ty
T 2nr | \-1 7

YHacxigok maraiTHoOI mii cTpyMy MarHiTHe IIo-

Je Mae 00epHYTH KOHTYP TakK, K 300pakeHo
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Ha pucyHKy. Hacnpaszi Bce HabaraTo ckJajHilIe i1 BUPiIaabHY POJb
y TaKUX ONUTAHHAX BilirparoTh KBaHTOBi BJIACTUBOCTI MaTepii.

3 (10, 2010P). ITeuTp Mac KyJbOK IaJa€e 3 MPUCKOPEHHAM BiJILHOTO
M
c2

naginas 9,8 isa 1l ¢ pyxy nmpoxoauTh Bigcraub 4,9 m. Ilepen mouar-

KOM IaJiHHA IeHTP Mac nepe0yBaB Ha BificTaHi 7 cM BiJf BEpXHBOI KYyJIb-
KM, OTJKe, Y MOMEHT IaJiHHA BiJicTaHb BiJl IIEHTpa Mac A0 HUMKHBOI
Kyabku cramoButume (5—0,07-4,9)m=3cm, 1 2

a IOBXKMHA IPYKUHA — 6 CM.
-

4 (10, 2010P). Maemo ABi eKBiBaJIeHTHI cxe-
MU, KOJIM KJI0U PO3IMKHYTHUH i 3aMKHyTH (0U8.
puc.). ¥V 1meprioMy BUIIAAKY 3arajJbHUH OIip —
30 Om, y apyromy — =12,86 Om . ITory:kHicTb,
mio Oyme BUAIIATHCA Ha APYroMYy Pe3UCTOpi,
B 000X BuUIajgkax ogHaxkonsa — 22,5 Br.

5 (10, 2010P). 3agaua mae aBi Bifgmo-
Bimi: 319 cm (dus. puc.). R

XLVIIl BceykpaiHcbka onimniaaa.
Axinponetposcbk, 2010 p.

WV
1(10,2010). BigsHocHo cuctemMu Bij-
JiKy, 110 PyXaeTbCs, Tijia HaOyBalOTh HOAATKOBOI INIBUAKOCTI, i Ha-
MIPSMOK IXHBOTO PYXY 3MiHIOEThCA. KibKicHO 3MiHY ITBUIKOCTI 3a I1e-
pexony Bin ommiel cucteMm BimJiKy Ao iHIIIOI ommcye 3aKOH JOJaBaH-
HA MBUAKOCTeH. I3 3aKOHY MoJaBaHHA IIBUAKOCTEN 3HAXOAUMO, IO
IMoxetime Bpagieit smy1ieHuit 6yB HAaXUJIATH CBilf TeJIECKON Y HATIPAMKY

. . v L
PyXy 3emMJi Ha KyT O, TaKuii, o tgoo=—=10". OgHak BUABJISIETHCH,
c

110 TOAi IMIBUAKICTEL CBiTJIa BiJHOCHO 3eMJIi Ma€ IepeBUI[YBATH IIIBU/I-
KicTh cBiTJIa BiZHOCHO HepyxoMoi cucTeMu BigaiKy. OCKinbKY IIBUI-

. . . v -
KicTh cBiTiIa Mae G6yTH OLHAKOBOIO, 3HAXOAMMO, 10 sina=—=107"*.
c

Y 0ynb-AKOMY BUOAAKY, K BUAHO 3 TAOJUIT, AJA TAKUX MaJuX KYTiB
JKomHOI pisHUIi (i3 3aJ0BiILHOIO TOYHICTIO) MiK IEPIIUM i APYTUM Hif-
xomaMu HeMae. BpaxoByoouu MaiiiKe JIIHIHY 3aIeKHICTH 000X TPUTO-
HOMEeTPUYHUX PYHKIIiH y mogaHoMy npoMikKy KyTiB (0,006° —0,004°
Bigmosigae 1,05-10™ —6,98-107°), sHaxoauMo, 110 3HaueHH0 107 Biz-
mosizae xkyt 0,000568°. Tomi o=0,006°-0,5-0,000568°=0,0057°.
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2 (10, 20104). BesocuneancT MOYMHAE PYXaTUCh i3 TPUCKOPEHHIM

M .
0,5— . [lIBUAKiCTL BeJIOCHTIEANCTA B MOMEHT Yacy, KOJIM KOJeca BeJio-
c
. M
curesa 3po0JIsTh I’ ATh MOBHUX 00epTiB, v=+2al =+20naR =3,14 —.
c

Taki cami IMIBUAKOCTI MATUMYTh TOUKM 0607a BimHOCHO oci Kojeca. [lo-

IIEHTPOBE IPUCKOPEHHSA KpailHiX TOYOK 000[a KoJjeca B el MOMEHT
2

uacy a,, =%=20naz31,4 =.
(¢

3 (10, 20104). ITosHauMMO ITOYATKOBE BUIOBKEHHS I'YMOBOI HUTKU
uyepes Al i BBaxkaTmmemo, 1110 APYTUii 3apA Heo0XigHO 30iABIINTH B 1L
pasiB. YM0OBU piBHOBAru 3apAiB MalOTh BUTJISA:

49>

5= kAL,
4me,l;

4,9,
2—2=Ek(Al+(l, L)),
4n£0l§ ( (& ll))

on—1%2_ _ p(AL+ (1, -1,)).

| dne 2

Ao po3raaHyTH PidHUII0 PiBHAHB (11100 mo36ytucsa Al ), a mo-
TiM BigHOIIeHHS (1100 M0o30yTHCs 3apsAaiB i KoedilieHTa *KOPCTKOCTI),
orpumyemo n=1,755.

4(10,2010[)

2
]

Pesucropu 3’emuani nocaigosao, R=110 Om

!

p—
\V]
w

CTpyM IPOXOAUTSH TiJIBKYU Yepes HePIIuil Pe3uc-

top, R=R, =20 Om

|

CTpyM MPOXOAUTH TIJIBKU Uepes TPeTiii pe3ucTop,

R=R,=600un

2
]

!

-
\Y)
w

Pesucropu 3’egnani napaneasso, BR=10 Om

!
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OcCKinbKU ileaIbHUNA aMIIepMeTp Ma€ HyJIbOBUU OMip, a igeaabHUHI
BOJBTMETP — HECKiHUeHHWI, eKBiBaJeHTHO MaeMO JIPYry CXeMy:
I=1A,U=20B.

5 (10, 20104). YMmoBi 3amaui 3aJ0BOJILHSE
HeCKiHYeHHAa KiJIbKiCTh ABOX B3AEMHO IIEPIIEH-
IUKYIAPHUX TIJIOCKUX n3epkayi. Ha pucyHKY
300pasKeHi TaKOK BimoOpaskeHHS A3epKaJ Of-
He B OMHOMY, ajie BiicyTHI mepIiri 306pakeHHs
mpeaMeTa B A3epKajsax. TaKUM 4YMHOM, He 00-
TAXKEHUN 3aUBUMU JeTaJIMU PUCYHOK Bigmo-
Bimae oboM BUOagKaM: MpeaMeT 3BepXy, 30-
OpaskeHHA 3HUBY I HABIAKU.

XLIX BceykpaiHcbka onimniaga. 2011 p.

1 (10, 2011). OcCKiJbKM CYOYTHUK
00epTaeThCa HABKOJIO IJIAHETU KOJOBOIO
op6iToI0, BEKTOP HOT0 IMIBUAKOCTI TTOBEP-
TaeTbcsa Ha KyT 90° KOMKHY UBEPTH IIe-
piomy, To6TO Uepes
_12nR

v
3 ypaxyBaHHAM CHiBBiJHOIIEHD
Yy TPUKYTHUKY (0us. puc.) IpoekIii mpu-
CKOPEHHA CYIIyTHUKA:

t

=250000m ¢ =9 116 2 rox 10 xB.

2 (10, 2011). v, = g(\/h2 +1 —h) =3 X 1na crpuéka 3 BMIOrO
c

Gepera Ha HUKUMWi. [[1a BUNAAKY cTpuOKA ¥ 3BOPOTHOMY HAIPAMKY
BiAIOBiABh BiApisHATHMETHCA Bif momaHol 3HaKoM mpu h . BingpmricTs
3a7ayv i3 PisUKU Ha eKCTPEeMyM MOJKe OyTH PO3B’s3aHa KiJbKoMa CIIO-
cobaMu — AK i3 BUKOPHCTAHHAM IOXifgHOI, Tak i 6e3 Hei. OcKilbKu
TMOXiHA BUXOAUTD 3a MesKi mporpamu 10 Kjacy, po3TysHeMo pisHi cio-
co0M 3HAXOMKEeHH BiAmoBigi 6e3 moxigHoi.

ITo-mepiie, 6ymemo HexTyBaTu po3mipamm kabku. Ilo-gpyre, sa-
3HAUYMMO, II10 AJI MiHiMaJ/IbHOI MOYaTKOBOI IIIBUAKOCTI sKa0Ka IIOBUHHA
MoAO0JaTH HAMEHIITy BificTaHb MijK JBOMAa TOUKaMU GeperiB, MJIs YOT0
TMOTPi6HO CTPUOHYTH 3 KPAIo OJJHOTO Oepera Ha Kpaii APyroro B IepHeH-
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IUKyJIApHOMY g0 OeperiB Hampamky. Ilo-Tpere, BBaKaTMMeMO, IO
sKabI11i Bce 0iHO, 3 AKOTO Oepera Ha AKuit crpubartu (OyBae i Tak, i Tak).
Tomy HaiMeHIIIO0 O0yAe MIBUAKICTD, KOJIU Ka0Ka cTprudaTruMe 3 BUIIO-
ro (mpaBoro) 6epera Ha HUKYUI (JIiBUiL).

IIpunyctumo, mo xabka crpubae 3i mBuAKicTIO v, Hmig KyToM o
o ropusoHTy. CIIpAMyeEMO 3 TOUKHK IOUYATKY PYXY KOOPAWMHATHI oci:
OX ropu3OHTAJILHO B HAIPAMKY cTprOka i OY BepTHUKAJIBLHO Bropy.

Tomi KoopanMHATH KAa0KU B TOBiJIb- T g

HU MOMEHT 4acy o o 0
x=v,cos0.-t 7 L
=0, N ," h

2 / v
. 8 7| l
Yy=v,sinao.-t— . = >
2 /7

Buknamouaroun i3 cuctemMm uvac t i migcTaBiasOUYM KOOPAMHATH
KiHmeBoi Touku pyxy (xpail giBoro Gepera crpymira) x=I[1=1,2m,
y=—-h=-0,35 ™M, 3HaXOOUMO PiBHAHHSA, O IKOTO BXOAATH ABi HEBiO-
Mi: mouaTKoBa MIBUAKICTB U, 1 KyT O.

gl*

2

——————ltgo.-h=0. 1
202 cos’ o & @

ITomanbimii aHaai3 OTPUMAHOTO PiBHAHHA MOXKe OyTH IPOBEIeHUHI
pisaumu criocobamu. Hampukias, BupasuMo 3 piBHAHHA (1) moYaTKOBY
MIBUAKICTD K (DYHKI[iI0O KyTa:

B glz B gl2
2sinocoso-l+2cos’o-h Isin20+hcos200+h

2
Vo (2)

Sanumnaocsa MpoaHaNi3yBaTH, 3a AKOTO KyTa O MIBUIKICTB U,
HallMeHIIa 1 YoMy BOHA JOPiBHIOE.

Cnoci6 1. fKI0 HeMae HiAKUX ifieil, BUKOPUCTOBYEMO KAJIbKYJIA-
Top. IlizcTaBiseMo 3HAUEHHSA KyTa, CKaimo, 3 inTepBasom y 10° i mo-
piBHIOEMO 3HaUeHHA 3HaMeHHUKa Z(0) y (2). Haitbinpuinii sSHaMeHHUK
BifmmoBizae HalIMEHIIiN IIBUIKOCTI.

o 10° 20° 30° 40° 50° 60° 70°

Z), M| 1,089 1,389 1,564 1,593 1,471 1,214 0,853

Ak 6aummMo, KyT, AKUN MU MIYKAEMO, CKOPIIl 3a Bce, JEKUTH
mizk 30° i 40°. YTouHIOEMO, IJIs YOTO OEpPeMO cepeAuHy iHTepBaIy
Z(35°)=1,597 . Ille yrounwoemo: Z(37°)=1,6000, Z(36°)=1,5994,
Z(38°)=1,5990 . Otxe, 3 AysKe BUCOKOIO TOUHICTIO HA01IbIlle 3HAUSHH ST
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. . M
3HaMeHHMKa fopisaioe 1,6 3a o.=37°. Toxi, BBaxkarouu, mo g=10—-
c

(maBiTh 3a £=9,81 — moxubKa NPUCKOPEHHS BIJILHOTO HAaJiHH:A
c
3HAYHO IIepeBUINlye MOXMOKY y BU3HAUEHHI 3HAMeHHUKA), i 3 (2) 3Ha-

M
XOAUMO U, =3 —.
c
Cnoci6 2. 1151 cripolieHHA aHATi3y hopmy.iu (2) BUKopucTaeMo ¢Gop-
MyJIy OOIIOMisKHOrO KyTa. A came B 3HaMeHHHUKY (2) 3pobuMo 3aMiHy:
Isin20.+ hcos2a.=I* + h? sin(20.+P), me p — AomomiskHMIt KyT, I
gl*

VI +h? sino+B)+h

3HaMeHHUK Oy/le MaKCUMaJbHUM, Koau sin(20.+f)=1. Toxi minimamns-

, _/ gl? [Tz ) oM )
Ha IMIBUJIKICTE U, = m— g( I“+h h)—3 c.ﬂxmoma6

IIi 3aMaHeThCA CTPUOHYTH 3 HMKUOTO (J1iBOro) Oepera Ha BUITUH (TIpa-
BUil), y BUpasi A14 v, ciaif nominatu h Ha —h .

h
sikoro tgf = 7 dDopmya (2) CIIpoITyeThCs: vg =

Cnoci6 3. Ilei1 cmoci6 nisa THUX, XTO He 3HAE MOXiTHUX, METORY
BBeJEHHs MOIOMiKHOTO KyTa ¥ HaBiTh 3a0yB ¢opMyau mOad sin2o
i cos20. Imes B Tomy, If0 MiHiMalbHe 3HAUEHHS HMOBHOTO KBajpa-
Ta — 1e HyJab. OTiKe, CJIifg oTpuMaT KBaAPATHUM TPUUJIEH i BUAIIUTH
B HbOMY IOBHU¥ KBaapar. g nporo y Bupasi aia vg (Qus. (2)) caig
mepeiT 10 AKOICh OHiel TPUTOHOMETPUYHOI (PYHKILT, 11100 TOTiM 3p0o-
ouTHU 3aMiHy.

e gl2 _ gl2 _
®  2sinocoso-S+2cos’o-h 2cos? 09Stgo+ h)

_ &g I'tg’o+0’

3
2 ltga+h 3)

ITepexix came mo tgol 11e Ha MOYATKY HAIIIMX IEPETBOPEHD IIiIKa3ye
piBaauug (1). daxi Bce mpocto. [[1s 3pyuHocTi modHauumo ltgo+h=2z.
Toni

2 12
z—h) +1 R+ 12
g (2-h) g (2 —op+ |2

1,2 — —
0
z 2

2

2
2 2
=%[ N LA BN |

2
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3MiHIOIOUY KyT O, M 3MiHIOEMO B OTPMMAaHOMY BHpPAasi TiJIbKU Z

2
. . B +10° .
1 IIOBHUM KBagparT N — | —— , 4O AKOI'O BXOOUTH 2 . HaI/IMeHH_Ie
V4

sHaueHHA KBagpara — 1e 0. OT:ke, A HaWMEHIIOI ITBUIKOCTI MaeMO
v’ :g(\/h2 +1 —h), awimen v, =g (VA* +2 —h) :

Cnoci6 4. BuaBiaeTbed, 3aadyy MOMKYTb PO3B’A3aTH HABiThH Ti, XTO
yHoepeaskeHo CTaBUThCA A0 Tpuronomerpii. I3 camoro mouaTtky maemo
cucTeMy PiBHAHD

X =0,,t,
8T
Y=y, P
3 ypaxyBaHHAM SKOI BHPa’sKaeMO KBajJpaT HIBUAKOCTI IK (PYHKI[iIO
yacy:

b

gt’
xz + y+ 2 2 2,2
2 _X Y ot gt )
t? t* y 4
IMasi 3HOBY 7K TaK¥ BUALIAEMO MOBHUM KBaJgpaT (a60 3aCTOCOBYEMO
HepiBHicTs Komri).

Jo+ 2
v = xfw_g?t +(\/x2+y2 +y)g.

B ocranwiii dopmysni samaemMo KoopAuMHATH TOUYKU X=1[, y=-h
M oTPpUMY€EMO MIBUAKICTDL, AKY CJiA HAZATH Tijay, {00 Te IOTPAIIMIO
B I[I0 TOUKY Uepes uac moJboTy t . K 6aumMo, icHye Takuii uac pyxy,
3a SAKOTO IIBUAKICTh MiHiMaJsibHA (IEPIIUN HOJAHOK y BUpasi aasa vg

nopisHioe wy0). Toxi v, = (\/l2 +h? —h)g -3 M,
c

2 2 2
Uy =V, +0, =

Cnoci6 5. 1eii crroci6 myst TUX, KOMY He II0400a€THCSA TPUTOHOMETPIsA
i XTO He 3OTaAaBCA BUAIJINUTH ITIOBHUI KBagpaT. ICHYIOTH ABi TpPaeKTO-
pil, AKUMM MO’KHa MOTPAIIUTU B IIOJAaHy TOUKY,— HACTUJIbHA I HaBi-
cHa. BoHU BiIpiBHAIOTHCA YacoM IOJBOTY { i IOYATKOBUM KYTOM O .
V¥V HamomMy eKcTpeMaJIbHOMY BUIIAAKY TPAEKTOPIii crriBmamaroTh, OTKe,
PiBHAHHA BiHOCHO Yacy MOBWHHO MaTWU OAWH JOoJaTHUMN Kopib. Ile
PiBHAHHSA JeTKO OTpUMAaTH 3 6a30BUX PiBHAHBL ab0, HaOpuKJIamd, 3 (4):

2

th“ —(hg+v)* +1>+h* =0.



222 fotyemoch [0 pavioHHUX onimniag 3 Qi3vikv

. _ 22 2(72 2\ .
HduckpuminauT D—(hg+v0) -g (l +h )—0, 3BiIKM 3HAXOIMMO

v, = (\/12+h2 —h)g -3 2.

C

Amnanoriuno moskHa 0yJio mepeilTH A0 KBaJpPaTHOTO PiBHAHHSA Bij-
2 2

gl 2 gl
Stgio—ltgo+——;
0 UO

KPUMIiHAHT 00 HYJA, 3HOBY OTPUMYEMO Ty CaMy BiJIIOBiIb.

—h=0. IIpupiBHIOIOUHU AHC-

HOcHO tgo e B (1):

Cnoci6 6. fIx Bimomo, 3amaui Ha PyX Tijga HaJ IOXMJIO ILJIOIIMHOIO
3PYYHO PO3B’sA3yBAaTH B HAXWJIEHINW cucTeMi KoopAmHAT, OOHY 3 OCeil
AKol (38a3Buyaii Bicb OX ) cIpAMOBYIOTH y3J0B:K JiHil Haxumay. Koop-
OUHATH KaO0KM B JOBLIBHUI MO- y
MEHT Jacy:

t2
x=vocos[3-t+gsiny-?,
t2

Y=, sinB‘t—gcosy-?.

Y

M: >

Y MOMeHT NpuU3eMJIeHHA y A Z
x=NI*+h* , y=0.

3 Apyroro piBHAHHS 3HAXOAUMO Yac Ppyxy &=

2v, sinf

gcosy
JIAEMO B IIepIlle, 3BiAKN Iicasa CTaHAAPTHUX TPUTOHOMETPUUYHHUX IIepe-
TBOPEHBb OTPHIMYEMO

i migcras-

i & > +h® cos®y
®  sin(2B-vy)+siny

(5)
IIBuakicTs Oyae HaliMEHIIIOI 3a Hal0iJIbIIIOr0 3HaMeHHUKA, TOOTO

roau sin(2B—vy)=1. Orke, HaliMeHIIIA IIIBUIKICTH, 3 IKOIO KabKa MO-
JKe IIepecTPUOHYTH CTPYMOK:

2 2 2
U(]:\/g I +h° cos Y =\/g ll2+h2 (1_S1nfy)=\/g( ll2+h2 —h).

1+siny

3 (10, 2011). ¥V moBiTpi aumamomerp mokasaB mg . OTike, cuia

1 1 1
Apximena sMeHIIMIA ITIOKa3W Ha Emg , TOOTO gmg = pBgEV. 3Bigcu

B3HAXOIUMO P = %pB =4500 R—g .
M
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4 (10, 2011). ¥V Toumi B MartHiTHe II0Jie BOX CTPYMiB JOJAETHCS
¥ cripamoBaHe no Hac. OTike, Ha BificTaHi Big mpoBigHmKka no Touku B
CTPyM yTBOpIo€ moJie iaaykirieto 1,5 mTa. ¥V Touri A marsiTHI iHgyK-
Iii ABOX CTPYMiB IIPOTUJIEIKHO CIIPSAMOBaHi. ¥ il

TOUIIi MarHiTHa iHAYKIiA BiJf CTPyMy BepXHBOTO ‘”A
nposBigauka gopisuioe 1,5 mTia, a Big HUKHBO- ‘“ B
ro — 0,5 mTu (1106 oTpuMaTu 3arajibHe 3HAUEH- _
Ha 1 mTa). Haonpamok — Bim Hac. ¥ Toumi C “8

Mar"giTHa iHAYKIia Tako:k popiBHioe 1 mTa

i cipamoBaHa Big Hac. fAKIO y BepXHbOMY IIPOBIJHUKY 3MiHUTH Ha-
OPAMOK CTPYMY, V TOUIli B II0Jie KOMIIEHCYBaTUMETLCS i JOpPiBHIOBA-
tume 0 mTi, a B Toukax A i C jgomaBaTuMeThCS I TOPiBHIOBATUME
1,5 MmTa + 0,5 mTa = 2 mTa. IIpu npomy B Touni A OGyzae cupsaMoBaHe
o Hac, a B Tounii C — Bixg Hac. Haperrrti, AKIIO MOBEPHYTU IIPOBiTHUK
Ha KyT 90°, MarHiTHi iHAYyKIii Big 1BOX CTPYMiB y BCiX TPhOX TOUKAaX
OynyTh yrBopioBaTu KyT 90°. 3arajbHe 3HAUEHHS MArHiTHOI iHAYKITil
MOJKHa 3HaWTum 3a Teopemoio Iligaropa. OcTaTouyHO OTPUMAEMO

B, =1,5v2 =2,12 T, B, = B, =0,5:/10 ~1,58 Tux .

5 (10, 2011). Ctpym, 1110 BUXOAUTH i3 AsKepesa, TOPiBHIOE CTPYyMY,
1o B HbOro BxoauTh. Ockimpku 100 B > 50 B, cuaix ouikysatu, 1110
CTPYM Uepes IeHTPAJbHUHN Pe3ucTop iTume I I
BHu3. Toxi cTpymMu 6yAyTh TAKUMU, AK 30- - 2
OpaskeHo Ha PUCYHKY.

MemooO nopieHAHHA Hanpyau Ha napa-
nenbHUx odinaHkax. IlonyMKu IIpPOHIeMOCh
i3 BOJIBTMETPOM €eJIEMEHTAMU CXeMU U CIiB-
cTaBUMO OTpuMaHi 3HaueHHs. Tak, mokasu
U, =100 B Ha nepiromy AxxepeJii cTauol HAaIpyru MaoTh JOPiBHIOBATHU
cyMi ToKa3iB BOJIbTMETpA Ha IIEePIITOMY, TPETHOMY I YeTBEPTOMY Pe3uc-
rTopax (due. puc.). Aranoriusno ai1a U, =50 B.

U =IL,R+I,R+I,R,
U,=I,R-I,R+I,R.

Honamo no cucremu piBHAHHA I, =1, +1,, AKe MOB’A3ye Mix co-

U1 _Uz

6oro cTpymu, i sHaigemo I, = =0,05A . Toxi KinbKkicTs Te-

ILJIOTH, IO BUIIIUTHCA Ha IMEHTPAJIbHOMY pe3ucTopi 3a 1 XBUIUHY,
Q=I°Rt=37,5Tx.

Memoo cynepno3suyii. Po3riisgaeMo okpeMo KOXKHE JIYKepeJio Ta Po3-
paxyemMo CTPpyMH, AKi I1i ApKepesia MOOAUHITI BUKJINKAIOTH B eJIeMeHTax
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cxemu. IloTiM 11 KOKHOTO eJleMeHTa CXeMHU JA0JaeMOo 3HaliIeHi cTpy-

MU 3 ypaXyBaHHAM IXHiX HAIPpAMKiB. I, I,
Crpym I,, AKuil BUKJIUKAaE JiBe 38 CXeMOIO A
mxepedto cranol Hanpyru U, =100 B (dus. puc.),
U. 3U 100 B
I = L =—2L Nani ne# crpyM AiTuTh-
2R-R 8R
2R+ —— -« <
2R+R I, I,
cA y BigHOIeHHi 2:1, oTiKe, uepes IMeHTPAJTbHUHT J J
(TpeTiii) pes3ucTOp BiA IepIIIOro AsKepesia Ipo- Ly Zy
2 U, . _
XOAuTh cTpyM I, = EII =R OckinpKu gpyra 2508
cxeMa € CUMEeTPUUYHHM IIOBTOPEHHAM IIepIIoi,
CTPYM uepes IeHTPAIbHUNA Pe3nucTop BiJ APYyroro 5 5

1 2

U.
Iooxepena 6yne oJ, = é , @ 3aTaJILHUM CTPYM BiJx 000X ArKepest pasom 0y-

U1 B Uz

=0,05A.

Jle CIpsAMOBaHUY BHUS i fopiBHIOBaTUMe I =1, —J, =

Kinbkicts Temnotu @ = I°Rt =37,5 Ik .

L BceykpaiHcbka onimniaga. 2012 p.

1 (10, 2012). IlopiBHIOIOUM 3 IIPABUJIOM JiBOI1
PYKU, AKe BUKOPUCTOBYIOTH B YKpaiHi, 3HAXOIU-
MO, III0 BKa3iBHUI HaJiellb COPAMOBAHUN Y3I0BK
Mar”iTHoOl iHAYKIIii, a cepegHil — y HANIPAMKY
cuiu cTpymy (dus. puc.).

3a3HaunMo, I110 iCHy€e 3PYUYHUN aHTJIOMOBHUH BapiauT IIpaBuja Jii-
BOI PYKU AJid 3amaM’ aToByBaHHA. Tpu sitepu FBI € abpeBiaTypoio Hati-
6impIr Bimomoi y cBiti cmermeay:x6u Federal Bureau of Investigation
(PemepanbHe 0IOPO pPo3caigyBaHb). 3amaM’ ATOBYIOTH Tak. CIouaTky
COPAMOBYIOTH 10 cebe BeJIUKUU majelb CTUCHYTOI B KyJIaK JIiBOI PyKHU
1 TpoMOBIAIOTH F, TOTiM BUIPOCTOBYIOTH BKa3iBHUM Hajelh y HAIIPAM-
Ky 11iyi (HemoB 36upaioThea BucTpisuTu) — B. Hapernri, BigcTaBadaoTs
cepenHiil majerns (HEMOB BiiTyCKAIOTh CIIyCKOBU rauok) — I.

2 (10, 2012). BuKOpUCTOBYIOUM 3aKOH BiIOUTTSA i cyMy KYTiB Tpu-
KYTHUKAa, 3HAX0AUMO, 110 o0 =100° . OCcKinIbKY BiAIOBiIL He 3a/I€IKUTH
Bil KyTa mamiHHA, TO BOHA HE 3MiHUTHCA, AKIIO CUCTEMY A3€PKaJI I10-
BepHyTH Ha 1°, AKIIT0, 3BiCHO, MPOMiHb, AK i pauiire, ABiui Big6uBaTH-
MeThCs BiJ A3epKaJl.

3 (10, 2012). I1106 3HaiiT; BigHOIIIEHHA Mac, Tpeba AKOCH X BiJOKpe-
MuTu. PO3riiaHeMO piBHOBArY JIiBOI YaCTUHY JIAHI[IOMKKA BiJ] TOUKHY ITiJI-
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Bicy A mo mHaiiHmK4uoi Touku B (dus. puc.).
V310BK BepTUKAJL CUI TAXKIHEA m g TIpo-
THIi€ BePTUKAJbHA CKJIAL0BA CUJIU HATATY
B Touni A: F, ,coso . Y3J0B¥X TIOpHU30HTATL
cuiri Hatary T JIaHIIOMKKA B HAMHUIKYIN
TouIli B mpoOTHAie ropu30HTAJIbHA CKJIAJA0Ba
cunu Hatary B Tounmi A: F sino. Maewmo
CHCTEMY ABOX PiBHSIHB:

F coso=m,g,
F sino=T,

. T
3BiKM 3HAX0gUMO, 10 m g =——. AHaJo-
tga
riumy cucreMy PiBHAHb MaTUMEMO IJIA IIPABOl YACTHMHU JIAHIIOMKKA.

- T . . . m t
Toni it myg=——. IToginumo piBHAHHSA I OTPUMAEMO —— = iﬁ = \/§ .
tgB m,  tgo

4 (10, 2012). OckiIbKM IIEHTP Mac IaJHuIli majJa€e 3 IPUCKOPEHHAM
BiJIbHOTO TamiHHSA, BificTaHb, AKY BiH mojgojae 3a uac t, HOPiBHIOE

2
p=S5t

. Y MOMEHT ymapy Halaullsd, AKY

3aKPYTUJIN 3 JOBiIBLHOIO IMIBUAKICTIO, y3a-
raji MoKe YTBOPIOBATU OYAb-AKUI KYT
i3 ropusoHTOM (3a MaJUX MIBUAKOCTEH
obepranua). OT:xe, BiAcTaHb, AKY TOIO-
Ja€ IeHTP Mac, MOKe CTaHOBUTHU Bix 5
1o 5,5 m. BigmosigHo uac maginHsg — Bixg

2h 2h
t,=,]—r=1c mo t,= 2

=1,05c.

3a IoJaTKOBOIO YMOBOIO uepes 1 ¢ mmicis
MOoYaTKY IaJiHHA NaJuIld yTBopoBaia KyT 30° i3 ropu30HTOM, a MIBU/I-
KicTh Ii HM)KHBOTO KiHIIA Oyja CIIpAMOBaHA B3AOBIXK IMAJMHUIN. ¥ Ilel

MOMEHT Yacy MIBUAKICTE IleHTpa AopiBHIOBaga v =gt =10 — i, 3BicHoO,
¢

O0ysa cupamoBana BHU3. OCKIIbKYM MIPOEKI[ii 000X IMTBUAKOCTEH Ha Ha-
IPAMOK ITaJUIli oqHaKOoBi (iHaKIIe BoHA Oyge cTucKaTuCA ab0 PO3TATY-
BaTHUCHA), 3HAXOJMMO IMIBHJKIiCThP HMIKHBOIO KiHNA manuni: v, =
=vsin30°=5 % I1s 3HaXOMKeHHS IMBUIKOCTI BEPXHLOTO KiHIA
MOKHa 00paT! JeKiJbKa MIJIAXiB: 3HOBY PO3TJVIAHYTH IIPOEKIIii mBUA-
KOocTel; mepeliTU B CHUCTEMY BiAJIiKy «IaJauIlA»; POITIAHYTU DPYX
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HABKOJIO MUTTEBOI Oci 00epTamus, 1110 IepedyBae Ha IIePeTUHI IepeH-
IUKYJSPIB 0 MIBUAKOCTEI, i, HapeITi, yBecTu KOOPAUHATUA U y3ATHU
noximui. IlepefimemMo B cucTeMy BimJIiKy «IeHTp maiuili». MoBoro
BEKTOpPiB, IMIBUJAKOCTI KiHI[IB Iajuili BigJHOCHO ii I[EHTPY OJHAKOBI
7 IPOTHJIEKHO CIIPSIMOBaHI: U, = —U.. 3a 3aKOHOM /JOAaBaHHS IIIBULKO-
creit U, =0, -0, U.=0,—-0. Orke, U, =20-0,. 3BiJKH 3HAXOLUMO

v, =513 = ~18 = .
C (¢

5 (10, 2012). Ctpym™m uepes cepenHi pesucTopu He Hrume. Buiayua-
emMo ix 8i cxemu (abo pospuBaroum, ab0 3aKOPOUYIOUM APIT) i OTPHU-
MyeMO 3’€THAHHA ONHAKOBUX PE3UCTOPiB y Buraaxi Keagpara. Omip
TAKoOro 3’€THAHHA NOPiBHIOE OMOpPY oxHOro pesucrtopa. OT:ke, i mo-
TY:KHICTh yChOTO 3’€THAHHS JOPiBHIOBATHMME IIOTYKHOCTi OZHOTO

CmAL _ 800 Br.
T

€JIEKTPOKUI ATHJIBHUKA: P =

LI BceykpaiHcbka onimniaga. 2013 p.
1

J3
=57,7 cm. HesBaskaioun Ha mapagoKcalbHiCTh YMOBH, TaKy BiATIOBiAbL
MOJKHA JIETKO 3HAWTH, AKINO AiATU mociaimoBHo. HamanroBaTu Ko0J0
¥ IBi HeBeIWUKi AyTH, 1110 BUXOAATH 3 OAHiel Touku (omHa ayra BaBiui
6inmpIra Big immroi). IToriMm mogyMKm ab0 Ha apKyIIi IMOCTYIOBO 306iJb-
IITyBaTU AYTHU, SKi IPOXOAUTH YaCTUHKA 3a OJAHY Ta MBI CEKYyHAU, II0-
PiBHIOIOUU JOBKUHU IXHIX X0p/ (MOAYIiB nepeminenHsa). Kosu menma
Iyra OKPecJUTh TPETUHY KoJia, JOBXKUHU XOPJ CHiBOHaAyTh. B iHIMUx

BUIIQAKaX KOJIO Ma€ TaKWUil caMU# pamiyc, aje pyX YaCcTUHKU OiJIbIIT

. . lc
IIBUAKUY i3 Kopormumu nepiogamu: T = — > A¢ n — Harypaibie

1 (10, 2013). Haitopocrimuii sunagok: T=3t=3c¢c, R= M=

nt—
3

yucyo. Bupas i mepiony MoskHa oTpuUMaTH (DOPMAIBLHO, PO3B’ A3aBIIHT
TPUTOHOMETPUUHE PiBHAHHA. 3a TeOPEeMOI0 KOCHUHYCiB, KBagpaT Bii-
cTaHi MiK JBOMAa TOUKaMU Ha KOJi, I10 00MeKyIOTh AYTY 3 KyTOM O,
nopisuioe R*+ R?-2R?cosa , a KBagpar Bifcrani Misk Toukamu 3 yaBi-
ui 6impimoio gyrowo: R*+R?—2R?cos20 . Ockinpku Bigcranmi (momyori
mepeMiIreHb) MOBUHHI OyTHM OJHAKOBUMU, MAEMO COS20l=COSO . 3a-
raJbHHUI PO3B’SI30K IILOT'O HIPOCTOr0 TPUTOHOMETPUYHOTO PiBHAHHSA:

27k . . . ..
o= T , me kB — mime. Hani anamisyemo pisui Bunaaku. k=0 €, G
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Ka)XyTh, TPUBiaJbHUM PO3B’A3KOM. ¥ I[bOMY BUIIAAKY PYX BiACyTHil
(a0=0), 1o He BigmoBimae ymosi 3agaui. [omarHi i Big emMHi sHaueHHSA
k mpocTo 03HAUAIOTH PYX y PidHMX HanmpaMKax. k=1 — mHalmpocTi-
WA BUOAJOK, AKUHA ByKe OYJI0 PO3IJISHYTO BHUIIE. 34 CEKYHAY PYXY

2n . .
TOUYKAa IIPOXOIUTH TPETUHY KOJa (a:? , 4 3a OBl CEKyHIU — nBl

TPEeTUHU BiAmoBigHO. [HINI BUOaaKy ITpoaHaIisyiiTe caMOCTiiiHO i Te-
peKoHaiTecsd, 110 3HAUTH X MOKHA 0yJ10 03 TPUTOHOMETPUUYHUX PiB-
HSHb, ajle He MOXKHA CKa3aTH, 1Mo 1e HaaTo mpocto. Koo £=3,6, 9, ...
(o=2m,4m, 67, ... ), TOOTO, Ko kB KpaTHe 3, YaCTUHKA MiCJId TOBHUX
06epTiB ITOBEPTAETHLCA B IOYATKOBY TOUKY. li IlepeMiIleHHS 3a OJHY
Ta OBi CeKyHIU OYyAyTh ONHAKOBUMU, ajie JOPiBHIOBATUMYTh HYJIIO, II[0

. . 2nt
cyIlepeuuTsh YMOBIi 3amaui. Bpaxosyrouu, mjo o= ot = T’ 3HAXOAUMO
. 3t 3
Bupas qua nepiogy T = e = 70 , Ie k — Oyab-aKe HaTypaJbHe YHUCIIO,

He KpaTHe TPpbOM. 3BiCHO, IIPO OOMEsKeHHs, II0B’ A3aHi 3 Teopieio Bix-
HOCHOCTi a00 (hismuHOI0 peasisalli€elo OIMCAHOr0 PYXY 3a BeJIUKUX 3HAa-
uyeHb k, y 3ajadui He igerbed. ICHYIOTH i iHINI cocoOM BUPA3UTU [10-

.o, . . o .
BJKMHU XOpJ, Hampukaag 2R sin— i 2R|sinol. JopiBHo0UH if Biak®-

. R o 1 2n
JIaroum 3aiiBi po3B’sABKU, OTPUMYEMO COSE: iE , abo o= i?+2nn
. lc . . ..
i T=—1. Ax 6aummo, GhopMaSbHUN MaTeMaTUYHUH MiaxXim mMoxke
nt—

IOIIOMOI'TH 3HAWTU HaBiTH Ti PO3B’A3KHU, IPO AKi cllouaTKy I He miA-
o3pooBasin. PisuKa € HANUOIABIIT TOYHOI, MATEMAaTU30BAHOIO IPUPO/I-
HUYO0I0 HAYKOIO, i 1100 JOCATTH B Hill ycIixy, Heo6XiTHO TOBAPUIITYBATH
3 MaTeMaTUuKOIO.

ITomo sanuranHsa «Yu MOKHA CTBEPAKYBATU, II[0 YACTHUHKA PY-
Xa€eThCs 31 CTaJIO MIBUAKiCTIO?» — BiAmoOBiAL HeraTuBHAa. s imro-
cTpaiiii HaBememo IpuKJaan. IliBceKyHIM yacTHHKa HEPYXOMa, a IIiB-
CeKYHIU PYXAa€eThbCA 31 CTAJI0I0 MOABOEHOIO MIBUAKICTIO, IIOTIM 3HOBY
Ha MiBCeKYHIU 3yIUHAETHCS, 3HOBY PYyXaeTbCcA I Tak mai. 3 AKoro 6
MOMEHTY BU He IOYaJIM BiJUIiK yacy, IILJISAX, AKUH JToJa€e YacTUHKA 3a
CeKYHIY, 3aBKIU OyZe OJHAKOBUM, X0UYa PYX YACTMHKU i3 3yIMUHKA-
Mu HepiBHOMipHuUii. Came ToMy y BU3HAUEHHI PiBHOMIPHOIO PyXy AK
PYXYy, HmiJg yac AKOro 3a OyAb-AKi OMHAKOBI IPOMIiKKHM Uacy 4acTUHKA
MIPOXOAUTH OTHAKOBUH IIJIAX, 000B’ I3KOBO IOPAJ 3i C;IOBAMU OJHAKOB1
MIPOMisKKU Yacy IPUCYTHil 3aliMeHHUK 0Y0b-AKi.
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2 (10, 2013). Byzemo BBaskaTu, 10 KaMiHI[i IOJeTiau B oguH OiK,
TOOTO KYT MisK IXHIMU MOYATKOBUMHU IIBUIKOCTAME AopiBHIOBaB 30°,

2v,sina

a He 90°. Ilepmuii kamiHenlb yIaB uyepes ¢, = =2 c Ha Bigcra-

2

v,
Hi l:—osin(2a):20x/§ M~35M Bif TOUKU IMOYATKY PYyXy. pyruii
g

KaMiHeIlb uepes yac t, = 243 ¢ ymaBy Ty camy Touky. [lepmri 2 ¢ momsory
000X KaMiHIIiB BifcTaHb MiK HUMU 30iJbIIIyBajiacd 3i CTaJIOIO IIBU/I-

6 —+/2
KicTio vyV2—-2c0s30° = M =10,35 h , OCKiJTbKY BOHU pyXa-
c

IOTHCSA 3 OJHAKOBUM IPUCKOpPeHHAM. [lic/as magiHHA mepIrmoro KaMiHIi

(xoopamuatu (I, 0)) KoOpAWHATH APYTOTO IIPOMOBXKYBAIU 3MiHIOBATUCS
2

3a 3aKoHOM Xx(t)=v,c0s60°t , y(t)=v,sin60°t — . OT:xe, 3aJIeKHICTD

BizicTaHi MiKk KaMiHIAMHU BiZi MOMeHTy dacy ¢, =2 ¢ IO MOMEHTY dacy

2 2
t, = 23 ¢ marume Burnan: L= (l -0, cos60°t)2 +(v0 sin60°t — g;f ) ,
abo B CI L=5(2V3 —tWd+1* . Tpa- 0
ik mae aBi mMoOB’sI3aHi 3 pyxoMm Bi-
TKHW: IPpAMY ¥ cunanuy Kpuy. Ilicaa 15
t, =243 ¢ kamiHmi nmepedbysaiors mo- 10
panm, Tomy naJi rpadgik — e ropusoH-
TaJIbHA JiHisg B3JOBXK oci abcIuc.

0 T T T T T T
0 1 2 3

~Y

3 (10, 2013). ITig uac po3paxyHKiB
CUJIy TSAKIiHHA CJIiJ MPUKJACTU IO CEPEeIUHU IAPOTY, a cuay Apxime-
Jla — IO cepeanHU MOoro 3aHypeHoi uactTuHu. Ilieui mux cuir BiTHOCHO

. 1 16 .
TOUKHU IIigBicy d1=§lcosoc, d2=glcos0c. 3 yMOBHU piBHOBaru

64 KT
mgd, = F,d, suaxonqumo p=—_—p, =2560 —-. .
25 M d, AT
3 omHOT0 OOKY, CUJIM TSKiHHS Ta ApXiMe- d >
Ia (Touka IpUKJIafeHHA F, mepebyBae HUKUe Ly la .

BiI mg) HamaraloTbCsd HaJaTU APOTY TOPU- -
30HTAJBHOTO IMOJIOJKeHHA. Cuyia HATATY HUT- yy
KU IIbOMY 3aBaskae. Ik6u ii He 6yJ10, a «IpiT»

MaB T'YCTUHY, MEHIIY 3a I'yCTHHY BOAM, Ia- Y mg
JIMYKa IJaBajia 0 TOPU30OHTAJIBHO. 3 APYTOoro

00Ky, IPUYNHU AUBHOTO «IIJIaBaHHA» METAJEBOTO APOTY MOKHA 3PO-
3yMiTH, POSTJISHYBIIN SKUNCH i3 'paHUYHUX BUNAAKiB. Hampuwaan,
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ysaBimo, 1110 6e31ocepeIHb0o Hal IIOCYAMHOIO 3 BOJOIO MU ITiIBiCUIN APO-
THUHKY B TOUIIi, 1110 epeGyBae 30BciM mopsz is ii menTpom mac. [[poTus-
Ka mouaJja 0 IOBiJIbHO OIIyCKaTHUCA JOBIIIOI0 CTOPOHOIO, ITOKHU il KiHelsb
He IOCATHYB O0u Boau it He 3anypuBca 0. Cuna Apximena miaTpumasia 6
IPOTUHKY, i Ta HAOyJyia 6 piBHOBAru B HaXWJIEHOMY IToJo:KeHHi. Cuia
HATATY HUTKU U cujia ApxXimMena cIipssMOBaHiI Bropy i JOPiBHIOIOTH CH-
Ji TAKiIHHA, cnpaAMoBaHil yHU3. OCKiJIBKYM TOUKMW NPUKJIAZAHHS BCixX
TPHOX CUJI PO3TAIIIOBAHi HA OMHIN MPAMiii, BiIIOBiIb HE 3aJIEKUTDH Bif
KyTa HaXUJIy APOTUHKU.

2
4 (10, 2013). 3a TexHiunuMu gaHumMu R = T =529 Om . 3azHauu-

MO, II[O IIe OIIip JIAaMIIX B POOOYOMY CTaHi, KO HUTKA PO3KaPIOBAHHS

Harpita o Ay:Ke BUCOKOI TeMIepaTypu. STifHO 3 BUMipIOBaHHAMU,
U’ . .

R= i =46 Om . Ik 6aunMo, Omip JaMIu 3HAUYHO 301IBIITYETHCA 3a Ha-

—=
rpiBanuA. Came TOMy JJaMOH PO3:KapPIOBaHHA HallyacTillle meperopaioThb
miJ yac BMUKaHHS, KOJIM IXHIil OMip Ie Ay:Ke MaJIuii, TOK uepesd HUX
CIIOYATKY #Jie BEJIMKUH CTPYM i BUIiIAEThCA 3HAUHA IOTYKHiCcTh. Bu-

KOPHCTOBYIOUH 3aJIeXKHICTD OIIOpY Bij Temnepatypu R =R, (1 +out -t )) ,
3HaX0JUMO 30iabIlleHHA TeMIeparypu t—t, =2100°C.

D

5 (10, 2013). IIpunycTMO, IO BUMipIOIOTH
OIIip, MPUKJIABIIN HATIPYTY OO0 TOUOK A i B.

ExBiBajleHTHA cxeMa 3’€IHAHHA MaTHMe Ta-
KU BUTJIAN, AK IOKa3aHO Ha puc. 1.

V BUNAAKY IPUKJIALEHHS HANPYTH 4O TOUOK A c
C i D cxema OyZe Takoio caMoOIO, TiIbKU Mapu ‘ 3
TouoK A, B i C, D cuig 6yne mOMiHATHA MicCIIs- B
Mu (3BicHO, pa3oM i3 HoOMepaMu pPe3ucTOPiB- 1
IPOTUHOK, AKiI iX 3’egHy0Th). OCKiIbKMT
OIIOpM B IIMX ABOX BUMNAJKaX PidHi, 30JI0TOIO
MOJKe OyTu JiuIlie Ta APOTUHKA, 110 Oesmoce-
penHbO 3’eqHYE a0 Touku A i B, a6o Toukum A C B
C i D (gpormuku 1, 2, 3, 4 piBHOUpaBHI
B IIUX BHUIaAKax). 3a ymoBoio R,,=10wMm,
R, =1,20m, oTxxe, 3070Ta JPOTUHKA 3’ €]

mye Touku C i D. Crpym uepes Hei (dus. puc. 1) we itume. Toni
R

R . -
R,,= 7° » Rep :ﬁ, 3BiIKM 3HAXOAMMO OIOPU CPi6HOI Ta 30J10-

4 3

Tol gpoTuHOK: R, =20M, R, =3 Om. 3a yMOBH OJHAKOBHUX pO3MipiB

Puc. 1.
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BiJHOIIIEHHSA OIIOPiB Ta IUTOMUX OIIOPiB Oyae ogHakoBuM. Tomy BigHoO-
IIIEHH IIATOMOI'0 OIIOPY 30JI0TA [0 IIMTOMOTI'O OIIOPY cpibia mopisHioe 1,5.

3HaiaeMo Telep BilIOBiAb HAa OCTaHHE 3aNUTaHHA. {14 3pyYHOCTI
Ha eKBiBaJIeHTHill cxeMi ITpocTaBUMO 3HAUEHHS OMOPiB yCiX APOTHUHOK
(puc. 2). Ha Bigminy Bix monmepeqHix BUNIAAKIB, CTPYM Yepe3 Pe3UCTOD,
300pakeHu y BePpTUKAJIbHOMY II0JIOXKEeHHi, Terep itume. CKopucrae-
MOCS THM, II10 34 30iJbIIeHHS OIIOPY OY/b-IKOT0 Pe3UCTOPA OIIip yChOTro
3’emHaHHSA 30iIbIIYETHCA, a 38 3MEHIIIEHHA BillIOBiAHO 3MEHIIIYETHCA.
3MEeHIIINMO OIIip BePTUKAJIbHOTO Pe3ucTopa A0 HyJisd. Toai oTpuMaeMo
exBiBasmeHTHY cxemy (puc. 3). Ii omip MenmIuii, HisK TOM, AKUI MU HTy-

KaeMo, i fopiBHIOE R, = % Om=1,0476 Om.

2 2 2 2 2 2

Puc. 2 Puc. 3 Puc. 4

Tenep, HaBOaKu, 301IBIITIMO OMip BEPTUKAJIBLHOTO PE3UCTOPA 0 He-
CKiHYEeHHOCTi, TOOTO BUKJIIOUMMO MOKJINUBICTHL MPOXOMKEHHS CTPYMY
yepes Hboro. Omip ekBiBasenTHOrO 3’emHauus (puc. 4) Oyme GinbiuMm,

. . . . . 20
Hix TOM, IIfo HaM moTpibeH, i mopiBHIOE R, :E OMm=1,0526 Om .
Orxe, R, <R< R,, ToOTO 3 TOuHicTIO KO0 cotux R=1,050Mm. 3asHa-
YKUMO, II0 TOUHNI PO3B’A30K TakoK Hae sHauenuaa R =1,05 Om. Horo
MOKHa OTPUMATH, 3aCTOCYBABIIMN PO3TJISHYTUHN y PO3B’A3KY 3adaiui
5 (10, 2011 ) meTon mOpiBHAHHS HAIPYTW Ha HMapaJeIlbHUX TiJIAHKAX.

11 knac

XXXVII BceykpaiHcbka onimniaga. Paionu, 1999 p.

2F
1(11,1999P). v= _S ~13,8 hl . Brarkaemo, 110 miameTtp oTBOPY
p c
mmnpuima SHa4vHO MEHH_II/Iﬁ 3a ,uiaMeTp IIOPIITHA.
v
2(11,1999P). A=mgh—— =30 K’k .
v -V

Ja e
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3(11,1999P). ¥V 3B’A3KY 3 IIIUPOKUM iHTEPBAJIOM TeMIIEPATYP MO -
JuBi pisHi migxomu Mo pos3B’sA3aHHA. S3HAUEHHS TeMIePaTypPHOro Koe-
dimieHTa O 3arajJoM He € CTAJUM i 3aJIeKUTH BiJ iHTepBasly TeMIiepa-
TYp, OJIA SAKOr0 00MpaioTh oro cepeane sHaveHusa. OCKiJIbKY B yMOBi
BiicyTHA momaTKoBa iH(opMallia BiJHOCHO IIhOT0, MOKHA OUYiKyBaTH
Ha TaKi BigmoBimi:
t°=£tl°+uz2500 °C, t°=tl°+uz2225 °C=2200°C.

R oR,

3posymijso, IO AJIs TOYHOTO BUBHAYEHHS TeMIIEPATypU JaHUX

B YMOBIi HeZJOCTaTHBO.

4 (11, 1999P). Bra:xaemo, 110 pobora, AKy Bukonye EPC 3 enek-
TPOJi3y BOAM, MOPiBHIOE €Heprii, M0 BUAINAETHCA IIi[i Yac 3BOPOT-
Hol peaknii, To6Tro 3a Bubyxy rpumyuoro rasy (2H,+0O, —2H,0).

E=- _15B.

A€

5(11,1999P). 3o6paskenua Courg matTume giametp d = 2th% =Fo =

_0,5m

180
Tpa JiH3W 3aJIeKUTh MOTYsKHICTh COHAUYHOI'O BUIPOMIHIOBAHHS, AKa
2
B 300paskeHHi Oyie B — = v =~ 425 pasiB 6inbII0I0. 3aBAAKY IILOMY
u
0
MOKHa BUIIAJIIOBATU HA JAePEeBUHI 3a JOTIOMOTOI0 BeJIUKUX JiH3.

F=4,4 MM, aKUll He 3aJIeKUTH Big giamerpa Jgiusu. Big giame-

XXXVII BceykpaiHcbka onimniaga. AHinponetpoBcbk, 1999 p.

1 (11, 1999[). Sasmauumo, IO IeTJIMHA IIiJ Yac PyxXy He Bigpu-
B gT? B 9,8-1°

o’R  4n’R  47m°-0,15

IITo6 BOHa He NPOKOB3yBaja, HeOOXifHe BHUKOHAHHS YMOBU

pz;zzo,%szo,m.
g
(mZR) -1

2
2(11,1999). A= gmglcos45°

BAeTbCs BiJl MOINKU, OCKIiJIbKU =1,655>1.

vJI

=21 g]I[x .
v -V

J e

n+r+r

3[..3 3 3
I"l +T‘2 +I"3

3(11,1999). ¢ =0, =200 B.
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4 (11,1999]). V nunui rycTuHa BoAsHOI mapu 6iabIna

p P2 _ P P2 L —1z3,42 pasa.
P ¢ Py T,

5 (11, 1999][). 3o6paxkennus CoHlla MaTuMe giamerp d = 2th% =

0,51
~Fo=——F =4,4 MM, aKuii He 3aJIe;KUTh Big miamerpa jainsu. Bin

180
IiameTpa JIiH3U 3aJIE}KUTh MOTYKHICTH COHAYHOIO BUIPOMiHIOBAaHHS,
2

D
AKa B 300pasKeHHi Oye B M e =~ 336 pasiB 6iyabITIOIO.
uO

XXXVIII BceykpaiHncbka onimniaga. Paionu, 2000 p.

1 (11, 2000P). Hac mmoap0Ty He 3aJIeKUTh BiJl HAIIPAMKY, Y IKOMY
mig Kyrom 45° mo moBepxHi CXUIYy KUAAOTH TiJo.

2E ° /
s1n45 ~12c.
cos 30°
. s nn,
2(11,2000P). Kyt naminHsa 3HAXOAMMO 3 BUPasy Sino = ﬁ <1.
n, +n,

3 (11, 2000P). |s|=+/x*+y*+2* =6,5 mm . Cuix BpaxysaTu pyx
3a iHepIli€l0, OCKiJbKM € TOpPU30HTaJbHA IIOYaTKOBa IIBUAKICTH
(x=1,5Mmm ), pyx mig giero cunm TaxiEHA (y=2 MM ) i pyx mix giero
eneKTpuaHOTO 1oJiA (2 =6 MM ). Ilig niero eT€eKTPUUHOTO MOJIA YACTUH-
Ka yBech Uac 3MillyeThcsa B OAUH OiK.

I0er 3adaui 3anpononyeas 3acmynrHuk 0eKana Pi3uinozo Paxyiv-
memy THY M. II. [lepzawos.

4 (11, 2000P)

@+ o) oty — 1)L+ atyy) —(1—0ty,)
200

5(11,2000P). T=x ﬂ . Cuny, AKa moBepTae IMUJIiHAP B II0-
\ V2NIBI

JIOJKeHHSA piBHOBaru, 3HaXOAUMO, BBaxKaiouu, o N >1 i BUKopucro-
BYIOUU IPUHITUII CYTIEePIIO3UILil.

3adayy sanpononyeas doyenm Kapedpu K6aHMOE0L MAKPOPI3UKU
@isuunozo parxyavmemy JHY C. P. JlazywuH.

=48,5°C.
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XXXVIII BceykpaiHcbka onimniaaa. AHinponetpoecbk, 2000 p.
1 (11, 2000). 3azaua mae Tpu poss’sasku: B, =90°—a, B, =45°,
[33 =45° —% . Bigmosizi, axi moTpebyioTh BeIUKUX IITBUAKOCTEI i Bpa-

XyBaHHA cepryHOCTi 3eMJIi, BiIKMIaeMO, OCKiJIBKY 38 TAKUX IIIBUJ-
KocTell 3a0e3neynTy IpyKHe BinouTT4 (i B3arasii BizbuTTA) peasbHUMHI
MaTepiasaMu HEMOIKJIMBO.

3aBK/AU IPUEMHO, KOJIM XTOCh 3 YUHIB 3HAXOAUTH PO3B’A30K 3aa-
ui, Tpo AKUH He MiZ03PpI0BAJIN Hi aBTOD 3amayi, Hi uwienu xypi. Came 11e
crasiocda Ha ojyimrmriazai B JlHimponeTrpoBehKy. IMutpo Jleckos i3 Jrirero
iH(opMaIifiHNX TeXHOJOTii 3HAIIIOB HECTIOAiBaHMI PO3B’ A30K.

ABTop 3amaui, Koau ckJazas ii, mipkyBaB mpubausHo Tak. Timgo
KUHYJIN IOIiJ KyTOM O 1O IOpPU3OHTY. BimcTanp MisK ToOuKaMu Ku-
Vg sin20

maHHA W BigbuTTa S= . Armo o#45°, icuye aBi Tpaek-

Topii, AKi moB’aA3yioTh Ii TouKm. [lificHO, (popMambHUII PO3B’SI30K

. 8S . .
20 = (-1)* arcsin——+kn, ne keZ , nae 6es3xniu KyTiB, i3 AKUX 3a J0-
UO
maTkoBoi ymoBu 0 € (0; 90°) sanuiarTbCsa TiAbKY ABa. JIKINO mepIimii

o, apyruit — 90°—o . Tino micasa BigOuUTTa MoKe IMOBEPHYTHCS abo
B3JIOBYK Tiei camoi TpaeKTopii, abo B3m0BK iHImoi. OTiKe, ILJIOIIUHY
MOJKHA PO3TalllyBaTu ABoMa crmocobamu: mig Kyrom 90°— o abo mig Ky-
ToM 45° 1m0 ropmsoHTy. 3maBaJiocs 6, yce. Bunmagku 3 1ogaTKOBUM Bif-
OUTTAM BiJ MOBEPXHi 3eMJIi B TOUKAX JleCh OCEPeNUHI He PO3TJIAIaEMO,
OCKIJIBKM TIPO BJIACTHMBOCTI 3eMHOI MOBEpPXHi Hiuoro He Bimomo. Aue
JirneicT 3HAXOAUTDH JOMATKOBUMN PO3B’A30K, IPUITYCKAIOUHN, 110 TiJI0 MO-
sKe nBiui BimOuTuca Bif miuomumau. Tino mepinuii pas BigOuBaeThCA Bif
ILJIOIUHY # JIETUTH BePTUKAJIBHO Bropy, Iajga€e B Ty caMy TOUKY, BAPY-
re BigOuMBaeThCA I TOBEPTAETHLCA HA3ad ¥ TOUKY, 3 AKOI 10ro KUHYJIN.

Posp’si30k: f=45° —% .
2 (11, 20004)
A=pg(H® —hz)%=%pgS(Hz ~1%)=0,038 I« .
2

3 (11, 2000]). §| =Jx*+y*+2° =6,5 Mm (Qus. Komenmapi 0o po3-
8’a3ky sadayi 3 (11, 2000P)).

4 (11,20004). ¥V moBiTpi — 25 mMKc, y Bomi — 6,25 mkc. Caig Bpaxy-
BATH, IO Yac IMOIINPEHHs IPOMEH 3aJIeKUTh BiJ KyTa, AKUHI IPOMiHb
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YTBOPIOE 3 Biccio cumeTpii onnToBosiokHA. Halibinbiuii uac O0yie B mpo-
MeHs, AKUI IOIIUPIOETHCA MiJf TPAHUYHUM KYTOM IIOBHOTO BHYTPiIlI-
HBOI'O BiOUTTA.

Idero 3adaui 3anpononysas doueHm Kagedpu onmoeseKmpoHiKu
@isuunozo paxyavmemy [JHY B. B. [Iacmyxos.

nmR

5 (11, 20000). T =1 |— 2"
J2NIBI

daui b (11, 2000P)).

(Ous. komenmapi do po3s’a3Ky 3a-

XXXIX BceykpaiHcbka onimniaga. Paionu, 2001 p.

1(11, 2001P). K110 TPUITYCTUTH, IO IITBUAKICTH eCKajaTopa B 000X
BUIIaAKaX Oyjaa ogHaKoBa (IK 3a BEJIMUYMHOIO, TAK i 3a HAIIPSIMKOM),
3n,n, . :
=———=—=48. EcraysaTop pyxaBcs 3BepXy BHU3. 3BUUALHO, y BiJ-
2n,+n,
NOBifi HaBegeHa KiJIbKICTh TiJIBKM THUX CXOAWMHOK ecKajaTopa, AKi
MOJKHA OJHOYACHO Ha HbOMY ITOOAUYUTH.

B v(t) 4
2(11,2001P). F,,_=mg, F , = \/;mg.

3nauenHa F , Bignosizae momeHTy,
KOJIX JliaHa YTBOPIOE 3 BEPTHUKAJLIIO KyT

2
azarccosg. v ¢

3 (11, 2001P). 3a mOYATOK CHCTEeMH —>
KOOPIMHAT Bi3bMEMO OITHUYHUN IIEHTP t
JiH3W, KOOPAMHATHY BiCh CIPAMYEMO
B HAIPAMKY PYXy KOMaxXxu. aJIe;KHiCTh KOOPAUHATU 300paKeHHs Bif

2F —vt . . .
vyacy: f=F o Bae)KHICTh MIBUAKOCTI 300pasKeHHA Bif udacy:
-v
, F*v .
V(t)=1'(t)= ﬁ . BasHAUMMO, II0 PO3MipaMy KOMAaxX He MOYKHA
F—-vt

HeXTyBaTU, KOJU BOHA MepeTUHae (POKYyC JIiH3U, a TOBIIMHA JiH3U He
JIO3BOJIUTH KOMACi JOCATTH ONITUUHOTO IeHTpa. IlepIily ToJ0OBUHY Yacy
300pasKeHHdA AificHe, APYTry — yaABHe. SIKIMO OPUIYCTUTHU, IO JIiH3a
€ iIeaIbHOIO OIITUYHOIO CUCTEMOIO i 3a HEI0 HEMA€E IePEIIKo/ (CIIpaAMOo-
BaHa 10 Heba), BUHUKAE I[iKaBe YTOUHEHHS BiJHOCHO MOBEIiHKHU JIiBOI
yacTuHU Trpadika (MIBUIAKICTh AificHOTO 300paskeHHA KOMaxu) 3a Ha-
OUKEeHHA 10 BePTUKAJbHOI acuMnToTu. OCKiNbKY AilicHe 300paskeHHs
(GOpPMYETHCA MEPEeTUHOM NPOMEHIB, a IMBUIKICTH ITPOMEHIB MTOPiBHIOE
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MIBUAKOCTI CBiTJIa, MIBUAKICTH AiICHOTO 300pakeHHs ITic/Isg HAOIMKeH-
Hs 0 MIBUIKOCTI cBiTJIa 6inbIme He 3pocrarume. Ha rpadiky e Bigmo-
BijaTuMe ropM30HTANBHIN AiJaHI Ha BucoTi V =c¢ . 3BuuaiiHo, e 3a-
yBa)KeHHs Oy/e MPaBUJIbLHUM, SIKIIO He BUXOJUTH 3a MeXKi reoMmeTpuy-
HOI OITUKHN, OCKIJIbKM iHTEHCHBHICTH 300pa’KeHHs CTAa€ HEeCKiHUEeHHO
maJgoro. lIlogo mpaBoi yacTuHu rpadika, To MOKHA BBasKaTU, 110 BOHA
MMOYMHAETHCA 3 HECKiHUEHHOI IMIBUAKOCTI, OCKiJIbKY YsABHE 300paskeHHA
YTBOPIOIOTH He (hisuuHi 006’€KTH, a YABHI IPOSOBIKEHHA IIPOMEHIB.

3
4(11,2001P). T:ﬂzzzz-lo-”’ c.
m(ke”)
n’Nd*’B
5 (11, 2001P). Emax :4—tz20 B .

XXXIX BeceykpaiHcbka onimniaga. AHinponetpoecbk, 2001 p.

1 (11, 2001[). 1106 Bu3HAYMTU NIBUAKICTH XJIOMYMWKA BiTHOCHO
Oeperis, ciin OyJ0 CKOpHCTATHCS 3aKOHOM OOJaBaHHS IIBUIKOCTEM:
U=0,, +U,, . 3 reOMeTpUYHOI OOy OB BHAXOAYMO, 110 OAHIN TPAEK-

BigH
TOpii pyxy 3a/J0BOJIBHAIOTH 1B 3BHAUEHHSA
mBuaKocTi (dus. puc.).
2
2.2 2 2 2
P b _Z(UT _ZU‘“”‘*) L _30m.
4(0 -v )

T BigH

2 (11, 2001[). 3a HempyKHOTO 3iTKHEHHSA YacTHMHA MeXaHiuHOI
eHeprii Tin mepexoauTs B iHII (hopMU, ITEpeBaKHO B TEIJIOBY. BBaska-
I0uH, 1[0 Ha HarpiBaHHSA BUTPAdYaeThCcs k-Ta yacTuHA Iiiel eHepriii k
He 3aJIe’KUTD BiJl BIAHOIIIEHHA Mac TiJI, MAEMO IJId 3MiHU TeMIIEpaTypu
Tin At (i3 3aKOHiB 36epesKeHHs IMITyJIbCY I 3MiHU eHeprii):

E (aAl _pr)2
2 M
(\/cAl +\jch )2+ \/CAIZn\;_\/chm

3BIIKY 3HAXOIMMO, 1110 MAKCUMAJIbLHUM 30iJIbIIIeHHA TeMIIepaTypu 0y ae
3a YMOBY, KOJIV IPYTUH TOJaHOK ¥ 3HAMEHHUKY JOPiBHIOE HYJIIO, TOOTO

2

M c .
ko — = 4L =2,77. 3Buuaiino, 3amavy MoKHA 6yJI0 6 pO3B’A3aTH
m c
Pb

0e3 CKJIaZHUX IIePeTBOPeHb, AKIIO IIePEeHTH B CUCTEMY BiAJIiKy, dAKa
OB’ sI3aHA 3 OJHUM i3 TiJ, i BUKOpPUCTATH IIOXiTHY.
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3 (11, 20014). 3ane:xkHicTh KOOPAMHATH 300paskKeHHS Big uacy:

2F —vt . . .
f:Fﬁ. 3ajie;KHiCcTh INIBUAKOCTI 300paskeHHS Big uacy:
-v
sz f‘
f'(t)=——— (ua rpagiky f(t) mBwuz-
® (F—vt)z( padiky f(?)

KicTh Mae 3HAUEHHS TaHreHCa KyTa HaXU-

JIy ZOTUYHOI). 3a3HAYUMO, 110 podMmipamMu  2F A
KOMaXxH He MOKXHA HeXTYBaTH, KOJIU BOHA
nepeTuHae POKYC JIiH3U, a TOBIIUHA JiH- F
3 He JO03BOJIUTH KOMACi MOCAITH OITHUY-
HOTO IeHTpa (mouaTKky Koopauuar). Ilep-
11y TOJIOBUHY Yacy 300pasKeHHs JilicHe, _F-
IpYyry — ysaBHe. SIKIO IPUOYCTUTH, IO
JIiH3a € ifeaJbHOIO OIITUYHOIO CUCTEMOIO
 3a Hel HeMa Ieperrkon (cIpaMoBaHAa
o He0a), BUHUKAE I[iKaBe YTOUHEHHA BiTHOCHO ITOBEIiHKY JIiBOT YacTu-
Hu rpadika (mificHe 300pakeHHS KOMaXH) M00Jn3y acuMITOTH. OCKiIb-
KU gificHe 300pasKeHHsS (DOPMYETHCA MEePeTHHOM IIPOMEHiB, a IIBU/I-
KicTh IPOMEHiB JOPiBHIOE IIIBUAKOCTI CBiTJIa, IIBUAKICTDL AiICHOTO 30-
OpaskeHHs IIicas HaOMMKEeHHsS OO0 MHIBUAKOCTI cBiTja Oinbille He
spocratuMe. Ha rpadiry 1e BigmosizaTume npamiit i3 kyroBuM Koedi-
ImieEToM ¢ . 3BUYAIHO, Ile 3ayBasKeHHS OyJe NpaBUIbLHUM, AKIIO He
BUXOJUTH 32 MEKi reOMeTPUYHOI ONTUKH, OCKiJIbKY iHTeHCUBHICTD 30-
OpaskeHHA Oyae HecKinuenHOo Masoo. [Ilogo mpaBoi wacTuHU rpadika
MOJKHA BBa’sKaTH, II[0 BOHA IIOUYMHAETHCSI B HECKiHUEHHOCTi, OCKiJIbKM
ysaBHe 300pakeHHs YTBOPIOIOTH He (PisuuHi 06’€KTH, a YSABHI IIPOIOB-
"KeHHs IPOMeHiB.

—2F -

4(11,20017). 45°.

5(11,20014). R=48,4 Om, X, =15,7 Om, X, =15,9 Om. [Ina Big-
MOBiZi HA Apyre 3allUTAHHA 3aJadi MOYKHA CKOPUCTATHUCHA, HAIIPUKJIAL,
METOJOM BEKTOPHUX Jiarpam.

P 2
P= o .p% _92xBr.
x x? X
1_70 +7C
x, R?

SAKI0 KU’ ATUILHUK HE IePeropuTh, Ha HbOMY OyAe BUIIIATUCA TI0-
TYKHICTB, y 9 pasiB 6isblia, HiK 3a 6e31ocepeHLOT0 BMUKAHHSA B KO-
JIO 3BMiHHOT'O CTPYMY.
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XL Bceykpaincbka onimniaga. Paiionu, 2002 p.
1 (11, 2002P). Tuck y 6amoui ameumuBcesa Ha 60 % .

2(11,2002P). HesBaskarouu Ha Te, II10 YTPUMYBATU BAHTAK HA PiBHI
BEPXHiX TOYOK OJIOKiB FOPM3OHTAJIBHO CIPAMOBAHI CHJIN HE MOXKYTh,
MigHATH HOTo Ha Ie# piBeHb (i HABiTH BUIlE) BOHU MOKYTh 34 PAXYHOK
sBua imepirii. Heob6xigwo, 11106 poboTa mux cuj 0ysa 6iIbImoo 3a 3Mi-
HY IIOTeHIIiaJbHOI eHeprii BaHTa)Ky, 3BiIKM 3HaXOAMMO HEOOXigHY
mgcosa
1-sino

2U
3 (11, 2002P). d = =, | 2T [ 1 |=15,5 cm.
B e mg

4 (11, 2002P). Jleonosiba TOBUHEH GiraTu 3a 3aKOHOM rapMOHIUHUX

ymoBy 2F >

KOJIMBaHb 3 aMILIiTYI0IO Aﬂ\/1+16n’,2 i Tiero caMor0 YACTOTOIO, IIO
¥ mocynuHa, ajne i3 sacyBoM 3a ¢asor arctg(4m) . Bigcrans, sKy mpo-
G6iraTuMe KiT B OZHOMY HAIPAMKY, NOPiBHIOE HOABOEHil aMILIiTyni

1=2A,N1+16n ~10 M.

5(11,2002P). v=500 000 it . IInsama He € MaTepiadbHUM 00’ €KTOM
c

i Molke pyxaTucsh i3 Oyab-aKoi0 mBUAKicTIO. OnHI (GOTOHU BIyUYAIOTH
B OJlHe MicIle ekpaHa, iumri — B immre. OcKinbKY 1ie BigOyBaeThCA I10-
CJIiTOBHO, CTBOPIOETHCA CBOEPiAHA 17110314 pyxy. 3 Touku; 30py C y TOU-

. .3 .
01 eKpaHa, HalIpAMOK Ha AKY CTaHOBUTH KYT arcsmg 13 HAIIPAMKOM

CB , BUHUKHE ILIAIMAa, KA PO3IiIUThCA HaA ABi i «po30isKUTHLCA» B IIPO-
TUJIEKHUX HampsaMKax. AHajoriuHe sBUIIE CIOCTepPiraeTbcA MicJyisd
HaJIXO/»KeHHSA 3BYKY BiJl HaIBBYKOBOTO JIiTaKa.

XL BceykpaiHcbka onimniaga. JHinponeTpoBcbk, 2002 p.

é
1(11,20021). [, =——=15A i I,=1, _B—S:
R+r At(R+T1)

0,5A.
2 (11, 2002[). 11106 pyxaTuch 3i cTajgo IIBUAKICTIO Ha BEJO-
cuneni Bropy, CJij IpUKJIajaTH [0 Iejajeil IoHaWMeHIIe CUJIy

F=mgsino.—>2

. ITeit BUpas3 MoKHa OTPUMATHU AK 31 CIiBBiZHOIIIEH-

HA JIJI MOMEHTIB CHJI, TaK i 3 eHepreTUYHUX MipKyBaHb. SIKIITO0 BBa-
JKaTH, 110 MakKcuMaJabHOIO cuia F OGynae Toni, KO BeJIOCUIIeNUCT ife,
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IepeHoCcAYN Ha IIeflaJIb YCIO CBOIO Bary F <mg , MaeMo TaKy OI[iHKY IJIs

KyTa 0, 3a AKOTO PyX YTropy Ile MOKJIUBUMA: Sino < . 3BUUaiHo,

u

lr
>———. Toxi panimie KoJyieca IIOYHYTH
RR, \1+p?

IIPOKOB3yBaTu b7} KYyT OO BUSHAUYaTHUMEThCA 3 YMOBU th( <u.

0

MOX€e BUABUTHUCA, IIIO

2

3(11,2002A). Ap=—
2¢

=H,651Ila .

0
4 (11, 2002[). JIeomosba IOBUHEH OiraTu 3a 3aKOHOM MapMOHIUHUX

KOJIMBaHb 3 aMILIiTYI0IO AO\/1+36152 i Tiero caMom0 UACTOTOIO, IIO
# mocynuHa, aje i3 3cyBoM 3a (asor arctg(6m) . Bigcrans, aky mpo-
biraTuMe KiT B OJHOMY HANPAMKY, HOPiBHIOE TMOABOEHIN amMmriTymi

1=24,J1+361° ~15 M.

5(11,20024). v =600 000 XM . IInama He € MaTepiaJabHIM 00’ €KTOM
c

i Moske pyxaTucs 3 0y Ib-sIKO0I0 IMBUAKicTI0. OgHi (POTOHM TOTPATLIAIOTH
B OJHe MicIie ekpaHa, iumri — B imme. OcKiJIbKHY Iie BigOyBaeThCs II0-
CJiOBHO, CTBOPIOETHCA CBOEPiHA i/Tt03ia pyXy. 3 Touku 30py C y TOU-
IIi eKpaHa, HAIPAMOK Ha AKY cTaHOBUTH KyT 30° 3 Hampsamxom CB,
BUHUKHE ILJIIMAa, AKA PO3AIMUTHCA Ha ABi 1 «pPO30isKUTHCA» B IIPOTHU-
JeKHUX HAIPAMKaxX. AHaJIoriuHe SIBUINE CIIOCTEPIiraeThes IIicJis Hal-
XOIKeHHA 3BYKY BiJl HAIBBYKOBOTO JiTakKa.

XLI Bceykpaincbka onimniaga. Paiionu, 2003 p.

1(11,2003P). v, cosa = 25—,
c
2 (11, 2003P). BukopucToByeMO 3aK0H 30epe:keHHsa eHeprii. 14 a6o
16 cm.

3 (11, 2003P). AmmiepmeTp, PO3PaxOBaHUNM HA BUMipIOBAaHHS 3MiH-
HOTO CTPYMY, MOKa’Ke e(peKTUBHE 3HAUEHHSA CUJIU CTPYMY, AKe MEHIIIe

2
3a aMILIiTyaHe B J2 pasis: I = %n(e—l)vCU =~2,22 MA .

4 (11, 2003P). YacturKa Oyne pyxaTucs B3JOBXK I'BUHTOBOI JiHii,
BiZcTaHb MisK BUTKaAMHU AKOI 30iJbIIyEThCA 3a PaXyHOK TOroO, IO
B3IOB)K HAINPSIMKY HAIPYKEHOCTi €JIEeKTPUUYHOTO II0JIS HA YACTUHKY

. E
Iie crama cuna qE, AKa BUKJINKAE IPUCKOPEHHSA q_. Y mepmengu-
m
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KYJSIPHOMY HAIPSAMKY YaCTUHKA PYXa€ThCA B3JOBXK KOJa 3i CTaJIo
IIBUAKICTIO v,sino mix gieto cunu Jloperna qBy,sino . Bixcranb

2
pe I [ BY ) agine( Bl ).
B\ E 2F

5(11, 2003P). Bepxusa Tpyba BimipBeThcsa Bif HUKHBOI paHillle, HixK
BIapuThes 00 mifory. Husxasa Tpyba micas MOMeHTyY Bigpusy 6ynae py-

XaTUCA PIBHOMIipHO 3i IMIIBUAKICTIO U = \/(3\/5 -5)gR =0,62 Sl .
c

XLI Bceykpaincbka onimniaga. iHinponetpoBcbk, 2003 p.

1(11,20030). v, cosa =25 — .
C

M M
2 (11, 20034). a, =0,664g~6,5 —-, a,=0,328¢=3,2 —, a,=
c c
=0,496g = 4,9 ﬂz . Baxonu HrroToHA /151 KOYKHOI'O 3 TiJI CJIif JOIIOBHU-
c
TH KiHeMaTUYHNM 3B’ A3KOM MiX IPUCKOPeHHAMU Til a, +a, =2a, .

3 (11, 2003[1). 3HaKu 3apsaLiB HA IIJIacTHHAX 3MiHATHCSA HA IIPOTHU-
sexHi yepes uac t, =7, L,C =0,4n mc =1,26 mc, a nmorim 3HOBY Haly-
JIyTh IOIlepe/lHiX 3HaYeHb uepes 4ac t, = T./L,C =0,21 mc = 0,628 mc.

4 (11, 2003[). YacTtuaKa Oyae pyxaTucs B3JOBYK KPHUBOI, mepio-
OUYHO 3YIUHAOYNCH i TOBTOPIOIOYM CBiMl pyX (IIA KpUBa HA3UBAETHCS
IIUKJI0I010, 11 omucye TouKa Ha 00011 KoJjeca, sKe 0e3 MPOKOB3yBaHHS
KOTUTBCA B3OOBK IPAMO0). CmouaTKy Ha YaCTUHKY JIi€ TiJIbKU eJieK-
TpuuHe moje. YacTUHKA IPUCKOPIOETHCHA, 1 Ha Hel MounHae JidTu cuJia
Jlopen1tia, AKa 30iJbIIYyeThCA 31 30iJBINEHHAM IIBUAKOCTI YaCTUHKU

. . 2E
Ta 3MiHIOE HaNpAMOK ii pyxy. MakcuManbHa IIBUAKICTD U, =——.

5(11,2003A). 9 mm. BiacranHio Big oueil :KyKa /10 IIOBEPXHi 13ep-
KaJja HeXTYEMO.

XLII Bceykpaincbka onimniaga. Paiionu, 2004 p.

1(11,2004P). v= L —750 XM .
B c

2 (11, 2004P). Braskaemo, III0 TOBEPXHSA BYJUI[L II IPOCHEKTY TIO-
pU30OHTaJbHI (HacIpaBi BOHHM [OeIN0 3HHUMKYIOThCA OO KpaiB, I100
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3a0e3IeYUTH BiTiK HOIIOBOI BOAM).
Ilix yac pyxy B3IOBXK KoJia paaiy-
com R cwuoro, 1o 3abesnevye mo-
UZ
IIEHTPOBEe TIPUCKOPEHHSI a:f’
€ cUJIa TepTdA, MaKCUMaJbHe 3HAUeH-
HA AK01 — Umg . 3 IPYTroro 3aKOHY
HrioToHa 3Haxogumo U=.UgR .
Omxe, unM OinbIIUi pamiyc KoJa,
TUM Oinbina MBUAKiICTE. OCKiJIbKU
paBUja JOPOKHLOTO PYXY BHOUI

‘ N

I 6alfiKepa He MaiOTh 3HAUEHHS, 3HANIEeMO K0JI0, KEPYIOUNCh TiIbKU
reOMEeTPUYHUMY MipKyBaHHAMHU. 3a Teopemoio Ilidaropa maemo R? =
=(R-d)? + (R - D)?, 3Bizxu 3HaxomuMo 1Ba posB’asku R=d+D++/2dD,
3 AKuUX ymoBaMm 3amaui R>d i R>D BiamoBijmae TiIbKH OOUH:

R=d+D++/2dD =100 m. Omsxe, v =28 - .

3(11,2004P). F =m,|2

(¢

(a +ya’+g° )3

~45H.

4(11,2004P). Big A, =6nmM=19M no A, =24nmM=T5Mm.

5 (11, 2004P). Tpeba BpaxyBaTH He TiJIbKH Uac BiJIbHOTO HMaiHHAI,
aje ¥ yac rapMOHIUHOTO PYXY TiJia, KOJU CTUCKAETHCA U POSIPAMIIA-

€THCA IIPYyKHUHA.

t=2 2—h+24/ﬂ n—arccos;
\} g k

2
7 15

1
=—c+—| T—arccos

7
V949

1+2ﬂ
mg
Jz 0,33 c.

XLII BceykpaiHcbka onimniaga. AiHinponerposcbk, 2004 p.

1(11,2004f).a, =4,5 =~ , a, =3 —
(¢} (¢

L0, =0,7 % v, =0,46 .
(¢} C

2 (11, 20044). Ilix KyToM O a0 TOPMUB3OHTY TiJIO MOXKHA KHujJa-
TU Bropy ¥ BHM3. AHaJOTIUYHO NIBUJAKICTH Tijla MOKe yTBOPIOBATH
KyT P i3 ropmsonTom mig uac pyxy Bropy ab6o Buus. OTike, 3aja-
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ya Mae AeKijgbka Bigmosimeii. IKII0 TijI0o KUIAIOTh yropy, MOMKJIM-
Bi 1Bi BigmoOBiAi: ¢=—"(sina ¥ cosotgp), xoam a>P, i Tinekm ozHA
g

U, . .
t =—"(sino+ cosotgp) , xomm o <P. FIKIIO TiIO KUAAIOT YHUS, MOXK-
g

. . U, .
nuBa ofHA BiAmosiak — t=—"(cosotgp —sina).
g

3 (11, 20044). Haiimpocriiiie po3s’sa3yBaTu 3amadyy B HeiHepIiaib-
Hili cucTeMi BiIIiKy.

2
(a+\/az+g2 )2 (a+«/a2+g2)
W + m2g+m1gW

IIig xopeHeM 0 KBaJpaTa HiJHOCATH TOPU3OHTAJIbHY I BEPTUKAILHY
ckaanoBi cunu F . HanpAMOK cuii BUBHAYAETHCA UMM CKJIAOBUMU.

2

F=|[ma+m, =56 H.

4 (11, 20044). Cucrema eKkBiBaJIeHTHA ABOM IIOCJIiZOBHO 3’ €JHAHUM
KoHmeHcaTopaMm. Ilig yac BuU3HAUEHHA MaKCUMAaJbHOTO 3apsamy CJIifm
BpaxyBaTH, 1[0 MaKCUMaJbHe 3HAUeHH HAITPYTy Ha KOHIeHCATOpi mme-

peBuiiye epektuBHe 3Hauenud 220 By J2 pasis. ¢, . =66 saKx. Yac,

. . 1
yepes AKUI 3apA MJIACTUHYU 3MiHIOETHCS 3a 3HAKOM, ¢ = 2— =0,01c.
\%

5 (11, 2004[]). Tarapemns pyxXaeThCsd B3AOBK KOJIa pagiycom
Li, (R .
r= e =24 cM , IJIOMIIMHA IKOT0 YTBOPIOE KYT O = arcsin| — | i3 Bep-
l1l2

gV —h?

XLIII Bceykpaincbka onimniaga. Paionu, 2005 p.

TukaJio. [lepiox manux KoauBaub T =21 =1lc

1 (11, 2005P). IT’aTa ceKyHIa MOUYNHAETHCSA MiCJA 3aKiHUEHHSA YeT-
Beproi. CIif po3rIAHYTH ABa BUNAAKU, KOJU TiJI0 MOUMHAE PYXATUCHA
Bropy i BHUS.

2 (11, 2005P). IIIBuAKicTL XJIOMILA BiJHOCHO AIBUMHM i HMIBUIKICTH
300pasKeHHA XJIOMIA BiJHOCHO AiBUMHY MAalOTh OJHAKOBE 3HAUEHHI —
8 —— . IlIBuakicTs, i3 AKOI CKOPOUYYETHCSA BiACTAHL MiK HiBUMHOIO

rox

. KM
1 300parkeHHaIM xJjaonmnd,— 6,4 — .
roj

3 (11, 2005P). Ilepminii IIIMATOYOK JieJIeKTPpUKa Ma€ B 7 pasiB 6ijb-
11y Macy.
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4(11,2005P). Ha © % 3MeHIIIyeThCA eHePris KOJMBaHb 3a KOYKEH IIe-
piox, axuit nopisuioe 40m MKc (Qus. po3s’as3ok 3adaui b (11,2005]])).

5(11,2005P). Y % pasis. Ilepiog MaIux KOJIHUBAHDb
T=2rn L(l —L) .
g L

XLIII BceykpaiHcbka onimniaga. AAHinponeTposcbk, 2005 p.

1(11,2005). IlIBuAKicTb AiBUMHY BiZHOCHO XJIOMIA ¥ IMIBUIKiCTD
300pasKeHHA JiBUMHM BiJHOCHO XJIOIIIIS MAIOTh OJHAKOBE 3SHAUEHHI —

9 — . [lIBuaKicTD, 3 AKOI0 CKOPOUYETHCS BiICTAHB MisK XJIOIIEM i 30-
ron

K
OpasKeHHAM IiBUYMHU,— 5,4 —M.
roz
2(11,20051). Konuk Moske BUOpATHUCh i3 TpaHIIlel Ha ITOBEPXHIO 3€M-

1
JIi, AKIo cTpubHe i KyTaMu Bifg Earccos0,36 =~ 34° mo arctg9=84°.

3 (11, 20054). SIxito npunycTuTH, IO IIaiida Bigpasy 3yNUHUTH-
2

cA B HUKYIHM Touli, KoedillieHT TepTsa NOPiBHIOE |L=— . 3a MEHIINX
T

KoeiIieHTiB TepTa Iaiba MoKe SyIUHUTUCA B HUMKUIN TOUIll uepes
IeKinbKa KosuBaHb. To0TO 3arajbHa KiJIbKiCTh BiIIIOBiIell TeoOpeTUUHO
MOsKe OyTH HeoOMeKeHOIO.

. . L .
4 (11, 2005[). Tuck rasy mig mopmiEeM 30iJIbIINTHCA B 7 pasis.

SKI10 MUIiHAP IepeBepHYTH BIAKPUTOIO YACTUHOIO BHU3, BiCTaHb Bif
L
7
9_
l

3poaymiJo, 110 1me MOXKJINBO, aKkifo L > 21 . Ile 6inbIioio mae 6yTu 10B-
JKMHAa Muiaingpa (11ob He BUIIaB MOPINIEHbD), SKI0 ITepeBepTaTu MUJIiHAD
mBuAKO. Toxai MOpIIeHb Bijpady OIyCTUTHCA 3HAYHO HUKUE, a Uyepes
JIeK1JIbKa KOJIUBaHb, BTPATUBIIIN YACTUHY €HEPril, 3yIMMHUTHCA B II0JIO-

3aKPUTOr0 KiHIlA IUIIHApPaA IO IOPIIHA AopiBHIOBaTHMMe [’ =

sKeHHi piBHOBarmu 3 I’ =

7 Hsa isoTepMiuHOrO IIpoIlecy MiHiMaab-
2_=
l

Ha JOBXKMHA MUJIIHApPA, 3a AKOI Ile MOYKJINBO, MOKe OyTH HaOJIMKeHO
3HalifleHa 3 eHePreTUYHUX MipKyBaHb.
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5(11, 2005A). Ha 0,17 % 3MeHIIYeThCS eHeprisg KOoJNBaHbL 3a KO-
JKeH mepion, axkuii mopiBHIoe 40T MKc. 3a yMOBOIO BTpaTU eHeprii
3a nepiox maui. OT:Ke, 3 IEBHUM HAOJIMIKEHHAM MOKHA KOPUCTYBaTHUCS

dopmynoro I =1 sin(wt+¢,) isBaxaru, mo nepiog T =2nVLC. [liro-

1 .
4e (eQ)eKTMBHE) 3HAUEHHs CUJIU CTPyMy [, =——, a eHepris, 1[0 BU-

V2

IinseThbca Ha pesucTopi 3a mepiom, @ = PT =1 ffRT. 3arajibHa eHepria
2

=LI’

ef *

KOJIMBAJILHOTO KOHTypa W =

YacTka, AKY @ CTaHOBUTH

. 1 . .
Bimx W, mana, nmpubInsHO 300 110 MiATBEPIKY€E 3POOJIEHI IMpUIry-

ITeHHA.

XLIV Bceykpaincbka onimniaga. Paiionu, 2006 p.

1 (11, 2006P). ITix Baroro 6ymemo posymitu mg . I[IpupiBHIOIOUHM IIe-

piogu T =27 fé iT=2m, /% , 3Haxoxumo mg =kl=30 H. Bignosias

He 3MiHUTBCS, OCKIJIbKY JOOYTOK kI He 3aJIe}KUTDH BiJ XapaKTePUCTUKNI
ILJIaHEeTH.

2(11,2006P). [=112 m . IIpuntycTuMO, III0 CIIOPTCMEH KHUIA€ CIIHICA
3i IMBUAKICTIO U IIiJi KyTOM O MO TOPU3OHTY. BiZHOCHO HEPYXOMOTO
cIocTepiraya cuuc MaTHUMe TOPU30HTAJIBHY CKJIAOBY IIBUIKOCTI, 6iIb-
IIy 3a VCOSO, Ha MBUAKICTE cmopTcMeHa V , TobTo v, =vcoso+ V. Bep-
TUKAJbHA CKJIAA0BA MIBUAKOCTI U, =USIN0 SaJUIIATHC HE3MIHHOI.

2vsino
OT:xe, yac pyxy cnuca t =———— (HEXTYEMO 3POCTOM CIIOPTCMEHA),

2
. voo. 4 .
a fanpHicTb momboTY [ =0 ¢t =(vcoso+ V)t = 2—s1n(x(cos0c + —) Haii-
g v

IIPOCTiIlle TpoaHaaidyBaTU AAaJbHICTh MOJHOTY Ha eKCTPEMYM, Y3ABIIN
moxXigHy ¥ mpupiBHABIIM 1i 10 Hyad. OTpuMyeMo KBagpaTHe PiBHAH-

HA BiHOCHO cosol: 2cos’0o+—coso—1=0 a6o, BPaxoOBYIOUH yMO-
v

) . 2
Bu 3agmaui, 12cos’o+coso—6=0. HomaTHuil po3B’sA30K: COSO = § .

5v5 v?

Toxi Z:T—zIIZM (nna g=10 ﬂz). 3ayBasK1MO, II[O CIPOOU
g c

MiAJamITyBaTH BiATIOBiAh mig KyT 45° He Jal0OTh MaKCUMAaJbHOI Jajb-
HOCTi IIOJIBOTY, OCKiJIBKU 31 3MiHOI0O KyTa 3MiHIOETHCA I IOYaTKOBA
IIBUAKICTD cIMca BiTHOCHO HEPYXOMOT'O cIIocTepiraua.
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3(11,2006P). T'=14 mH . IIpoeKIis cuii HATATY HUTKHW Ha HAIIPS-
MOK JI0 IIeHTpa K0JIa CIPUUNHSAE LOLEHTPOBE IPUCKOPEHHA MR, a mep-
MeHIUKYJASIPHA NPOEKIid HAa HAIPAMOK HIBUAKOCTI KOMIIEHCYE CUJIY
TepTs:
mo?R=Tcoso,
umg =Tsina.
ITimrHocuMoO mo KBajgpaTa oOuaBa PiBHAHHS
1 momaemo BimmoBimHO iXHI JIiBi ¥ TpaBi yacTu-
HU, 11106 M030yTHCA KyTa.

T =my(ug)’ +(w*R)’ ~14 mH .

4 (11, 2006P). Cuny ctpymy sHaiigemo i3 3axony Oma s KOHTY-

w

i

¢ AB
pa: I :E , ne EPC imgykmii ¢ ; :A_tS . IligcraBasgroum BUpasu AJIsd

. 9 pp-2nr .
wIoIi Koutypa S =nr”, onmopy apotry R= T As i BpaxoByiouu Macy
s
m
npory m=p-2nr-As, orpumyemo I = — = 2,63 MA .
At 4mp,p

5 (11, 2006P). MakcuManabHa ITBUAKICTh V Hatibaukuiti mo CoHIla
TOUIll TpaeKkTopii, MiHiMasbHa — y HauBignameninriii. Ile moxkHA MO-
BecTH mo-pisHomy. Hampukiaj, BUKOpPUCTATH 3aKOH 30€peKeHHA eHep-
rii. Konu mimanera Bigmansersea Big Comid, ii moTeHiaabHa eHepria
3pocTae, a KiHeTWUYHA 3MEHINYETbCA. ¥ HaWBiAgaseHimiiil Touri BoHA
O0yzne MiHiMaJIBHOIO.

XLIV Bceykpaincbka onimniaga. AHinponetpoecbk, 2006 p.

1 (11, 20064). Bynzemo BBaskaTu, IO 3a Yac MOJHOTY MJIWHEIH TO-

BuHeH obepHyTuca Ha KyT 180°. Tonxi m=;=n4/% =%c,1 (mna

M .
g=10—). SIKkmo % moCcTaTHLO, 00 MJIMHENb TOBEPHYBCA TLILKK Ha
c

90°, a maJi Bce BUPIIIye BUPaBHUY PYX CKOBOPiAKM, KYTOBA IIBUAKICTD

(AKIIOo 3HEXTYBATHU PO3MipaMu MJIMWHIIA) MOKe OyTH BIABiUi MEHIIIOIO.
2(11,2006). ITo-mepiire, BBaskaeMo, 1110 BCi Kojieca JKuIla KepiBHi,

a Imo-Ipyre, IepeBipuMoO, UM He 3MOKe KUl IIPOCTO 3alXaTu Ha TipKy.
. 5

Ockinmbru tgo = E >Wu=0,2, cuiu TepTsa HEZOCTATHHO, ITO0 yTpPUMa-

T JyKun Ha nmoBepxHi. IloTpiben poariu. [ad Toro, 1106 IMBUAKICTH
OyJia MiHiMaJIbHOIO, OJKHI BeCh Uac MigioMy IIOBUHEH «IIPAIlf0BATU»
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Kogecamu. Toai cupsmMoBaHa Bropy B3J0B:K CXHUJY CHUJIA TEpPTA HO-
moMaraTuMe MOMY 3aiXaTu Ha TipKy.

v, = /%:10 %

3 (11, 2006[). Ilepiox KoMMBaHb MaATHUKA AOPiBHIOBATHMME CYMi
[IBOX IIiBIIepio/iB: IiBIepiofy MaTeMaTUYHOIO MaATHUKA I IiBIIepiony
KOMOiHOBaHOTO MaATHUKA, JIA AKOTO CHUJIA, IO II0BePTA€E, CKIALATH-
mgx

MeThCA i3 CUJIU IPYIKHOCTI —kX i IIpOeKIlil cujiv HaTATY HUTKU —

v Y LN S Fpny L PUUIINS S PP
g g k g kl

-4 — 1+
I m mg

2
4 (11,20064). Cuuna B3aeMO/Iii BMEHIIIUTHCA B ?0 =~ 2,22 paaa.

5(11,2006[). Omip apoty R = %l =6,8 MOm .

s Toro, mob6 moOyayBaTU 3aeKHICTH CUJIU -
CTPYMY B KOHTYPI Bif uacy, CIoUaTKy 3HaXOIU- ® 3 v
MO MOMEHTHU Yacy, KOJU KYyTH KBajapaTa IpPoxXo-

IATHh uepe3 rpanuItio moid. Ile 2 c, 243 ¢ ,

2+2\/§ c . EPC ingykirii Mo)KHA BUBHAUUTHU SK

3a 3MiHOIO B OAUHUITIO Yacy MarHiT- I

HOTO IIOTOKY uepe3 KOHTYpP, TakK 1 2
i 3a Bupasom aasa maBegenoi EPC

Yy CTPHIKHIi, II[0 PYXA€ThCsA B Mar-

HiTHOMY moJii. ¥ IIbOMY BHHOAIKY,

AKIMTO 3a e(eKTHUBHY [IOBXXHUHY _ 3 >
CTPYKHA CJif y3ATH NOBXUHY Tpa- 0 t
HUIIi IIOJIA BCepequHiI KOHTYypa, TOAL 3a IMBUIAKICTh CTPUIKHSA OepeMo
MePHeHAUKYIAPHY MO0 TPAHUIIl TOJSA CKJAAOBY IIBUIKOCTI vsina.

Buvatga
MaxkcumaabHa cujia CTPyMy uepe3 KOHTYp [ = Tg =1,7 mMA .

XLV Bceykpaincbka onimniaga. Paitionu, 2007 p.

2

1(11,2007P). [ = % ~10 cM . 30LIBIIUTHCA.
4n°N
. . . UBS
2(11,2007P). BinmoBins He 3ay1e:KUTh Bif foB:Kuun: F=—=5 MmkH.

p
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Cuia 0yne MaKCUMAaJbHOIO, SKIO IPOBIAHUK Oy/e IPAMUM i mep-
NeHAUKYJISIPHUM 10 JiHiA Mar"giTHol iHgyKIii.
3 (11, 2007P). Ilicna mpysKHOro 3iTKHEHHS TPeTsd IIaiba 3ynu-
. . cM
HUThCS, MepIia MmouyHe pyxartucd 3i mBuakictio v=10 — . IIBuzg-
c
KicTh IleHTpa Mac cUCTeMHU 3 €THAHUX MNPY:KUHOI Iepiroi i1 apyroi

o . v CM . o
miai6 JOP1BHIOBaATUMeE E=5 —_— . Bl,lIHOCHO ImeHTpa mMac, AKUU IIepe-
C

OyBae IMmocepenuHi MPYKUHM, IIaiibu 34iHCHIOBATUMYTH rapMOHiuHi
KOJIMBAHHS, KOKHA HEMOB Ha yABiUi KOPOTIIili Mpy:KUHi 3 KoedillieH-
ToM mpyskHOCTi 2k . IIpu mboMy IPOEKI[id IMBUAKOCTI MepIoi maiou

. v
Ha HaIIPAMOK 3arajJbHOI'o pyxy B1JHOCHO II€HTpa Mac U, =ECOS(Dt,

. . v v .
a BiTHOCHO HEPYXOMOI IJIOIIUHU — E+Ecosmt , e IIUKJIiYHa 4acTo-

Ta a)z,/%. Y CI v, =0,05(1+cos20t), v,=0,05(1-cos20t). Yepes
m
t=1c v, =0,05(1+co0s20)=0,0704, v, =0,05(1-cos20)=0,0296, aco

v, =7,04 2% b =~2,96
c c

4 (11, 2007P). Crpym uepes3 KouaeHcaTtopu He ime. Cujga cTpymy
yepes pesuctopu I =0,02 A . SaraspHa Hampyra Ha IepIIoMy U Ipy-
roMy pesucTopax, MIJIAHKU AKUX 3’€IHaHI mapajejbHO 3 MePIINUM
KoHJeHcaTopoMm, U, =I(R,+R,)=60 B . 3apax mepimioro KoHJeHca-
Topa ¢, =CU, =12 nmKn . Ananoriuno q,=CI(R,+R,;)=20 mKn. fdx-
110 Ha 3’€IHAHHS IMOJATU 3MiHHY HaNpPyry, depes AeAKWHH udac yci
rnapaMeTpyd Ha ejieMeHTaX cxeMu OyayTh 3MiHioBaTucs 3 ii mepiomom

T=l=0,020.
v

5(11,2007P). ITpunycTumo, 110 I’ ATa KyJIbKa BUCUTH HA OTHAKOBI Bij-
2

24

2 2 -4
L . . kg _ka 2
CTaHi r BiJ KOsKHOI 3 4oTupboX. Toxi mg =4——coso=4—————.

r r r
Bixg mMacu KyJbKHU 3ajIe;KUTh BiAcTab r, ajge (GOpMaJbHO MOMKHA
. kq®
BBasKaTH, 1[0, HABIAKHU, caMe Maca € QYHKIieo r: m=4——coso =
r

2 2
_ 4 kg 4 a4
=4 r —71" . Maca 0yme MakCcHMaJIbHOIO 32 MaKCHUMAaJILHOT'O
g

3HAYEHHA BUPA3y IiJ KOpeHeM.
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2 2
. , 4 a5V 4 3a° .
Bepemo moxinuy f (r):(r 4 -5 6) =——+—— i sHaxogumo,
r r
. . 3 . 16 kq* .
o MakcuMyMy Binnosizae r=——a. Togi m,  =————. 3BicHo,
2 3J3 a’g

3a TaKol Macu piBHOBara KyJIbKU HaBPAJ uu Oyae CTiliKOIO.

XLV Bceykpaincbka onimniaga. AHinponeTtpoBcbk, 2007 p.

1 (11, 2007[). Bagaua pos3B’aA3yeThcA ab0 3a MOIOMOIOI0 B3STTs
noxigeHol Bixm x=x_, sin(ot+¢,) (v=x,, wcos(wt+@,)), 3BiAKHU
mv? X2

max — én&x i(bop_

. m 2nx
MyJu A71d nepiogy xonusaHb T = 2T, /7 10, = % =0,314 2.
c

Upax = %oy @ » 400 i3 3aKOHY 30epexeHHa eHeprii

max

2(11,20074). [TapanenbHi CTPYyMU COPUUMHATUMYTD Yy IIEeHTPi IPO-
TUJIE:KHO CIPAMOBaHI BeKTOopM MarHiTHoi iHaykiii. OguH 3i cTpy-
MiB Oyae HaubinbpIImM, a APyruili HanmeHIuM, Akmo o=0. V 3a-
rajJbHOMY BUIIQAKY OIOPU ABOX IIapaJiejibHO HiAKJIIUEHUX IiJISHOK

R, =(1—EJR1 +gR2 iRy :gR1 +(1—E)R2. SaranpHUil omip 3’ex-
T T T T

2
"Hauug B CI R=ﬁ=l(2+ﬂ)(3_ﬁ)=l E_(&_l)
RI+RII 5 T T 5| 4 T 2

3 0CTAaHHBOTO BUPa3y POOMMO BHUCHOBOK, IO MaKCHUMAJLHUN Omip —
5 T
— Om — Oyme, AKIO O0=—.
4 2

3(11,2007A). ITixg yac moabOTY KYJIbKHU ii TOpU30HTAJIbHA CKJIAL0BA
IIBAJKOCTL v,cos0 He 3MiHIOBasiaca. CepeJHIO CUIy, 3 AKOI0 KYJIbKa
THCHYJIA Ha CTiHKY IIiJ yac 3iTKHeHHS, 3HAIAeMO0 uepes 3MiHy iMIIyJIb-
Ap 2muy,coso
At At

cy: F= =2xkH.

4(11,200714). 3 hopmMysu AT EMHOCTI IIJIOCKOTO KOHAEHCATOPa 3HA-

XOAUMO S=%:678 2. I e mioma Tinbku ongmiel mmactmHU. Ba-
0

rasibHa mioma Goasru — 1356 m? . BenueHbK U BUXOAUTD KOHEHCA-

TOp... ToMy Kpaiiie oTpuMaT EMHICTb 6 MK® IIIAX0M 3’ €THAHHA KOH-

mencatopiB mo 5 MK®. €EMHOCTI KOHAEHCATOPIB AOJAIOTHCSA, KOJU Ti

3’emHaHi mapaJieJbHO. 3a MOCJIiJOBHOTO 3’ efHAHHA KOHIEHCATOPIB I0-

IaroThesa o0epHeHi Beauunan. AKIo 6 MK® yasutu, Ak 5 MKD + 1 MK®D,
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TO IIe OBHAYATHUMe, 1[0 OAUH KOHAeHcaTop eMHicTio 5 MK®D, mmapajiesbHO
3’eqHAHNN 13 JAHIIOMKKOM 13 I’ ATH TAKUX CAMUX IIOCJIiLOBHO 3’ € JHAHNX
KougencatopiB (puc. 1). Ta uu Oynme Take 3’eqHAHHA ONTHUMAJIbHUM
i3 TOuKM 30py KiJabKOCTi KOHAeHcaTOpiB? 3BicHO, Temep, KOJIU MU 3HA-
iy 3’eqHAHHA i3 IIIeCTH KOHAEHCATOPiB, KOJO
IOIIYKY 3BY3WJOCH, i JaJIi MOXKHA mepedupaTu
pisHi KxomOiHaIii He 6iIBII HixK i3 I’ ATH KOHIeHCcAa-
TopiB. Takuii nigxin morpebye yBasKHOCTI I CyTTE- HHHH
BUX BUTpAT 4acy.

Icuye mpocTuit MmeToj, IKWII T03BOJIsIE PO3B’sA3yBaTH IOLiOHI 3a-
maui Ha 3’eqHAHHA Pe3UCTOPiB i KoHgeHcaTopiB. PosrigHemo m mapa-
JIGJIbHUX KiJI 10 77 OJHAKOBUX PE3NCTOPiB Y KOXKHOMY, II[0 YTBOPIOIOTH

Puc. 1

. . nR
OPAMOKYTHUK nXm (puc. 2). 3arajbHuii omip 3’eqHaHHA R = e,
m
Armo n=m, pesmuc- n ‘
TOPU YTBOPIOIOTH KBa-
Ipar, i Toql He3aJeKHO I e T I
Big po3mipiB KBagparta 1

M KijmbKoOCTi pesmcTo-
PiB y HBOMY 3arajJbHUN
omip R=R,. Ile o3Ha-
vyae, IO OyAb-AKUI
KBaJpaT 3 OJQHAKOBUX
pe3uCTOpiB MO:KHA 3aMiHUTH ofHUM pesuctopoMm R,. OTxe, chopmy-
JIIOEMO aJTOPUTM Jii, AKIIO € OJHAKOBi pe3ucTopu onopoM R, KOeH,
3a AKUM cJifg orpumaTu ouip R .

Puc. 2

1. Jimumo R Ha R, i BUpasKaeMo pe3yJbTaT y BUIJVIAAL BiJHOIIEHHA

IBOX I[LINX UMCEN: R _n (R= nR, ).
M m

2. Pucyemo IpAMOKYTHUK 1 Xm Ha KIITAJIT 300paskeHoro Ha puc. 2.

3. Buginsemo B [boOMY IPAMOKYTHUKY KBaJApaTU i 3aMiHIOEMO KOKeH
OJHUM pe3uCTOpoM R, 00 3MEeHIIUTH 3arajbHy KiIbKicTb ese-
MEHTIiB CXeMH.

4. 306pakaeMo eKBiBaJIEHTHY CXeMY.

Amnanoriuno nya 3’eJHAHHS KOHAEHCATOPIB 3 OAHi€I0 BiAiMiHHiCcTIO!
PAOKY Ta CTOBIIIL B IPAMOKYTHUKY CJIiJ IIOMiHATH MicigMu. 3acToCy-

. . C 6
emo Metoq mo Hamrol 3ajgaui: C, =5 ME®D, C=6 mrd. Orxe, C—: g,
0
i posmipu mpamokyTHUKa — 95X 6. Ha puc. 3 i 4 morkasano nBa cmoco-
6u PO3OUTTA MPAMOKYTHMKA Ha KBaApaTH U BiAMOBimHI eKBiBageHTHI

cxemu. SIk 6Gaummo, HaliMeHIIIa KiTbKicTh KOHAZeHCcaTOpiB — 5 (puc. 4).
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Ho Toro :x 3’eqHAHHA 3 II'ATHU ++4+++ F ROy
KOHJIeHCATOpiB 6iibIn HaxiiiHe, +++++ +++++
HiX i3 Imectu, o 306paKeHo +++++ +++++
Ha puc. 3. Y HbOMY BepXHiil KOH- :It ;'; jl: :It 1 i i i i i
JleHCaTOp MaKCHMaJIbHO HaBaHTA- HHRH HH

sKeHUl, 1110 3a 301IbIIeHHA HAIIPY - 1

T MO’Ke NIPU3BECTU M0 MpPoboIo. [
5 (11, 2007R). ¥ sepxmiit mo-  LyHHHHH —
cyauHi piBeHb BOAM 3MEHUIMB- , o Puc. 4

cs, a mMOBiTpA — 306iJbIIMUBCA Ha

Ah=1cMm, y HmKHilT — HaBnaku. [[lo3HaUYnMMO THCK, III0 BCTAHOBUBCS
y BepxHill i HMKHIil nocyauHax, yepe3 P, i P, BiAnoBigHO, a IOYaTKO-
BUli THUCK y nocyguHax — depes P . Toxi Ana nosiTpa Maemo

h h
—S= —+ AR |S,
P pl(z )

h h
Po ES =P, (E —Ah)S,

a nnda pinueu p, = p, +pg(h—2Ah) . Po3s’a3yiounu cucrtemMy, 3HaX0JUMO

pg 2
Po 4hAh( a ) e

XLVI Bceykpaincbka onimniaga. 2008 p.

T,T.
1(11,2008).t=M—3Tz2,11p.

M~ 43

T -T,
2(11, 2008). n=%-100%226,8% .
1 2

v,
3 (11, 2008). JanbuicTs mombory [=—-sin20,, Yac MOJBOTY
g

2v, sina,

g
IIsugkicTe TiHI U, =y, cosa,(l—ctgo,tgo) Oyre MakcuMaIbHOIO
B MOMEHT IIaAiHHS 3a HAWMEHIIOro 3HaueHHa KyTa o=-60°:

. .. l M
t= , OTKe, cepeJHA MBUAKicTh TiHI v=—=1yv,cos0, =10 —.
t c

M
Uhax — Vo =20 ?.

4 (11, 2008). ITix uac KopucTyBaHHS «KirTaMu» JIIOAWHA B3yBa€ iX
i momepeMiHHO IIPaBOIO ¥ JIIBOIO HOTAMU 3aHOCUTH IIaHKu AB i CD
3 000X OOKiB CTOBIIA, IITOPas3y BUIIE i Buille (B yMOBi 300paskeHi «KirTi»
nna aiBoi Horu). MOMEHTM CUJ NPUTHCKAIOTH ILJIAHKU O CTOBIIA,
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a CHJIM TepTsd He J03BOJAITE iM 3’ ixaTu BHU3. Haii6igasin KoMpPopTHUM
€ TOPU30HTAJIbHE II0J0MKEeHHS CTOIIHN, aJie IKIIO Ile He MOXKJIMBO 3p00-
TH, 3 TOYKU 30py Oe3leKu Kpaille 30epiraTy HesHAUHUN YKJIIH YHU3
y HaIIpAMKY CTOBHA. 3BiJIbHAIOTH «KirTi», d h
3MEHIIYIOUN HaBaHTaYKeHHSA 0 HYJA i obe- ~ x>
PeKHO mimHiMaiouu HOTY TpoxXu BOiK i Bropy.
Hnsa Toro, 1mo6 3a6e3neuynT TOPU3OHTAIBLHE
OJIOYKEeHHSA CTOIIN, HeoOXimHo, 11100 MixK TOB-
II[MHOIO CTOBIIA d 1 BifcTaHHIO MiXK mIaHKaMu [ §N2

Rl

- d
BUKOHYBAJIOCS CIiBBiJHOIIIEHHS 7 =cos 30°,

3BiIKM Oyd ToOBIIMHHU cToBIa 50 cM MaeMo .

2d mg
l=—==57,74 cm . Haiib1mixue IOJOMKEHHI

NE)
=60 cMm, ase He HACTLIBKM BOHO OJmyxde 0o 57,74 cM Bix iHIITOI MOK-
auBoi Bigcraui [ =55 cMm , 11106 gapemuo pusukyBaTtu. OKpiM TOT0, MeH-
1I1a BificTaHb IPUBBOAUTE A0 Oi/IBINT HaAiiHOTO 3UemyieHHsa. TomMy mIaH-
Ky CD cuig smictutu TinbKu Ha oguH oTBip. IIpm npomy miatdopma
minx cromy Oyze yTBOpIOBaTH KyT 5,38° i3 TOpU30OHTOM.

Ha pucynky 3o00paskeHi cuiau, AKi JifOTb Ha «KirTi» 3 JIIOAMHOIO.
Brarkaewmo, 1110 JI0MHA HEe CIUPAETHCA HA CTOBII i 11 Maca 3HAYHO mepe-
BUIIyEe Macy OJHOT0 «KirTsa». Toxai 3 yMoBU cTaTUYHOI PIBHOBAru MaeMo
(3a Bich obepTanHa obepemo miaauky CD — Touky 2 Ha PUCYHKY):

B +F,=ms,
N,=N,,

mgh+Fd=NNIP -d?.

Jlnsg rpaHUYHOTO BMUIAJKY IIOYaTKy NIPOKOB3yBaHHA F =UN,,
F, =uN,, i3 cucreMu piBHAHb 3HAXOAMMO

VRPN
M= on+d 26

Omxe, nis Bcix KoegirienTis teprs, 6inbmux 3a 0,18, migiiom
Ha cTOoBII (i, 3BiCHO, CITYCK TAKOK) MOKJIUBUI.

=0,176.

AD A B lvAt 1
5(11,2008). U=—=B—S:— v =—Blv, ge v — MWBUAKiCTb
At At 2 At 2

HUKHBOTO KiHIA CTPUIKHSA. MaKcuMaJabHY IIBUAKICTh CTPUMKEHDb Ma-
THUME, IIPOXOAAYM ITOJOKEeHHA piBHoBaru. OCKiJbKU pisHiI yacTmHU
CTPUKHS PYXAlOThCS 3 PiBHUMU MIBUAKOCTSIMU, AJIA OI[IHKM KiHeTud-
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HOI eHeprii CTPMIKHA MOKHA B3ATU KiHETUUYHY eHepriio MmarepiaibHOI

TOYKU, PO3TAIIOBAHOI B IIEHTPi Mac CTPUKHA (IIBUAKICTH E). Ii
2

KiHeTuuyHa eHeprisa Oyme meIro MEeHIIOIO 3a KiHeTHYHY eHepriio

CTPUMIKHS, OCKLJIBKY TOM BiJHOCHO i€l TOUKH I1ie i obepraeThesa. Toune
2

SHAaYEeHHA MOXKe 6yTI/I OTpUMaHe p13HI/IMI/I MeTogaMmnu AK i3 BU®-

KOPUCTAHHAM IMOXinHOoI, Tak i 6e3 Hei. I3 3aKoHy 30eperkeHHA eHeprii
mv® _ mgl

1
, V=438l i U=—BIl\3gl =14 B.
6 2 g 2 &

XLVII BceykpaiHcbka onimniaga. Paiionu, 2009 p.
Kn

1(11,2009P). L 0,03 =~ .
m KT

2 (11, 2009P). 3 piBHAHHA CTaHYy iZeaJbHOTO Tasy 3HAXOAUMO

m_oPT a4
n, p T
2y, sina
3 (11, 2009P). 3a uac OJBOTY { =——————— CIIHC MAa€ IMOBEPHYTHUCH

I . .
Ha KyT 90°, a60 — (AKIO He PO3TJIAAaTH eK30THUUHI MOXKJIMUBOCTL

3 bararbma moBoporamm). OTiKe, CIIOPTCMEH IIOBHHEH HaJaTH CIIUCY
T

KYTOBOI HMIBUAKOCTI = 2 __ ™ .
t 242,

4 (11, 2009P). 3i 36ibIIeHHAM MArHITHOI iHAYKIiI MAarHiTHUH MOTIiK
yepes3 KOHTYP 30iJIbIITyEThCs, OTKe, Y KOHTYpi Bunukae EPC ingykKirii.
IITo6 11bOro He HOMYCTUTHU, CTPUIKEHD CJifl PyXaTH BJIIiBO B HAIPAMKY
rajJbBaHOMETpPA, 3MEHIIYIOUN ILI0Iny KouTypa S =[1h . IIpupiBHiOl0OUN
a0CoIIOTHI 3HaUeHHA OfHiel Ta iHIIT0I 3MiHM MarHiTHOT'O IOTOKY 34 OIM-
HUIIO Yacy Elh i BH= Bhv, 3HaxXoguMO U=L£=0,2 ﬂ.

At At B At c
Binwir nmuBisisoBano 6yJso 6 3amucaTu, 110 MOXigHA Bil MarHiTHOTO I10-
ToKy ® = BS Mae mOpiBHIOBATHU HYJIIO, i BiKe 3BiITH 3HANTH BiIOBiIb.

5 (11, 2009P). OcKinbKM KYJbKHK OJHAKOBOI MAacu, MicJd yaapy
mepina KyJbKa 3YIWHUTBHCS, a Apyra Habyme ii IIBUAKOCTI i mOUHEe
CTHUCKYBaTU IpPy:KuHy. Ilepiog KoJamBaHHA TaKol CHCTEMH OPiB-
HIOBATHMME CyMi [ABOX MiBIIepiofiB MaTeMaTHUYHOTO0 ¥ MPYIKHOTO
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. l m . . .
MasaTHUKIB. T=7,[— +T ik OCKiJbKHU ymap HPYKHUM, IOTEHIli-
g

ajJbHA eHeprid MmepInoi KyJbKU MEPeXOJUTh CIOUATKY B KiHEeTHUUYHY

eHepril Ipyroi, a IMOTiM y HOTEHIiaJIbHY €HEPril0 CTUCHYTOI IPY:KU-
mv®  kx® ) m x* x° .

= . 3Bincu smaxommumo —=—=——. Ilepiox
E v 2gh

HuU mgh=

T:37nc:1,35c.

XLVII BceykpaiHcbka onimniaga. AHinponetposcbk, 2009 p.

1 (11, 2009[). KyabKu pyxaTuMyThCcA HA3yCTPiu ogHA OAHIN yHa-
CJiIOK KYJIOHIiBCBKOTI'O INpPUTATaHHA. BincTanb 3MeHIIyBaTUMEThLCS,
TOMY IPUCKODPEHHSA KYJIBOK 30ismbpiryBaTuMeTbed. OCKiNIbKY cyMapHUit
iMIyJIbC KYJIbOK AOPiBHIOE HYJIIO, V OyAb-AKWUN MOMEHT Yacy IIBUJ-
KicTh mepinoi KyJabKu Oyae yrpuui menmoo. OT:ke, Bifcranb, AKY Ipo-
JIETUTBH MepIna KyJabKa, yTPUUi MeHIIa if CTAHOBUTH 25 CM.

2(11,2009/[). 3a 3aK0HOM 36eperKeHHI eHep-

rii B MOMEHT IPOXOIKeHHSI MasATHUKOM Haii- \0‘ Nk
HUKYO0I TOUKHU MOT0 IIBUAKICTL 012 =2gl . Topu-
30HTAJbHA IIBUAKICT KYJIbKY U, IEePIEHAUKY- =/
JApHA KO0 U, . 3 ypaxyBaHHAM IbOTO i i3 3aKOHY l
30epeskeHHA iMmyasey (m, +m, )i = m,U, + m,U, .
3HAXOAWMO MIBUAKICTL MaATHWKA U Bigpasy T P
micisa 3iTKHEeHH:

2.2 2.2
2: mlvl +m202 (1)
2
(m, +m,)
ITomanbiuii pyx MasgTHUKA, AKUH JeI0 3MiHUTDH MJIOIINUHY KOJIM-
BaHb, TPOAHATIIZYEMO i3 3aKOHY 30epesKeHHsA eHeprii

(m, +m,)u’ _(m+m, u’?
2 2

e u' — mMBHUAKiCT, MaATHHMKA Ha BucoTi A . MakcumaJbHA BHCOTA
h=I[(1+cosa) Oyme B MOMEHT JOTUKY MaATHUKA O KOHIUHOI TOBepXHi
Ha Bimcrami [ Bim Bepmmuu. HuTka npu iboMy HOBUHHA OYTH PO3TAT-
HYTOIO Ha BCIO JOBKUHY. Ile MoKJIMBO ab0 3a HATATHEHOI HUTKH, abo
3a YMOBU 3MEHINIEHHA CUJM HATATY HUTKU B HAWBUIIOMY ITOJOXKEHHI
(ame me pamnime) go Hyad. Toai moIeHTPOBE MPUCKOPEHHA 3a0e3meuy-
BaTHMe TiJIbKM IIPOEKIlis CHUJIM TAKIHHSA HAa HAIIPAMOK HUTKH, TOOTO

+(m, +m,)gh, (2)
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(m, +m,)u’

7 =(m,+m,)gcosc,.. fIxk 6aummo, IMBUAKICTE MaATHHKA

u’=./glcoso. y HayBuIiiii Touli Oyze BigMminHOIO Bix myna. Iligcras-
asgemo u’ i h y 3aKoH 30epeskeHHA eHeprii (2) i 3HaxoquMo HalMeHIITy
MIBUAKICTD U, AKY Ma€ OTPUMATH MAaATHUK Y HAWHWKUIN TOUIli, 11100
JOCATTYA HAWBUIITOIL:

7
u® = glcoso+2gl(1+cosa) = gl(2+3cosa) = Egl .

[Migcrasumo Tenep u’=3,5g1 i v’ =2gl B (1), w6 3HalTH Macy
KYJbKU M, .

7+ 28+%
u’ +\/u2(vl2 +vd)-viv? gl
m,=m, - =m, 957 =71r. (3)
2 2 -7
gl

Orake, Maca KyJbKM IIOBUHHA OyTH He MEHIION, HiK 71 r, AKIIO
M M
BBaXKaTH, o g =9,8 —-, abo 71,8 r, axmo 6patu g=10—-.
c C

PosrisareMo Temep Apyre 3alUTaHHA: «3a AKOI MacH KYJbKIU BHICO-
Ta, HA AKY IOigHiMaTuMeTbCsa MasATHUK, Oyae HaiiMeHImorm?» Ha mep-
MINHA IIOTJIAA MOJKe 3IaTHCS, III0 OCKIIbKM BiTKHEHHS 3 KYJIbKOIO
3aB)KIU 30LIBINIYyE iMITyJIbC MasATHMKA, TO MOro INBUIAKICTH, a OTKe,
i BucoTra migiioMy cTaBaTUMYTh OiIbIIMMM 3a IIOUYaTKoOBi. BucHo-
BoK: m,=0. Ile HenmpaBUJbHO, OCKIJIBKU 31 30iNbIIIeHHAM IMIIyJb-
cy 30inbIIyeThCs TAKOXK Maca mMadaTHuKa. OTiKe, HOT0 IIBUIKICTH
Ipu IBOMY MOMKe I 3MeHITyBaTucdA. IIpoananidyemo piBHaHHA (1)
Ha MiHiMaJbHe 3HaUeHHA u’ B3ajeXHO Bif m, . Ile moyxHA 3p0oOuU-
T AK 3a AOIMOMOTOI0 IOXifHOI, TaK i BUAIJIEHHAM TOBHOTO KBajpa-
Ta. ¥ (1) 3pyuHO mepeiliTu no 6e3PO3MipHUX BEJWUYNH, HATIPUKJIIA]

2 2
Lo My
o ovlomP m, v; .
—=—"—, 1 BBecTHm mosmavenna x=1+—=, a=—-. Togi
Uy m m,y Dy
2
1+—=2
ml
2
u? 1+a? 2+1 J1+a® 1 N a? o .
—=————+1= - . Ocrauuiii Bupas
2 2 2
v, x x x J1+a? l+a
a2
Ha0yBa€ MiHIMaJbHOTO 3HAYEHHA — - , KOJIH X = 1+a?, abo

1+a
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2

v 2gl
m,=m,—=m, g2 ~8r. (4)
v2 U2
. . U,
[IBuaKicT, MasTHUKA IiCJASA TAKOT0 yaapy U=———— MeHIIIa
JUi+vl
3a OyAb-AKy 81 mIBUAKOCTeli,— v, UM U,,— & BUCOTa Ligiiomy Oyne
u’ I} l
MEHIIIOIO 34 MOYATKOBY HA [ ———=———= =3 cM.
28 v +v; 1+ m
m2
3(11,200971) FA
mg
2mg | ool
3
0 10 20 h, cM

4 (11, 20094). Kosu cTpuskeHb PyXa€eThCs A0 TajJibBaHOMETpa, Mar-
HITHUI IIOTiK Uepes KOHTYP 3MEHIIYEThCA, TOMY iHAYKI[IMHUNA CTPYM
Oyme CIpAMOBaHUN 3a TOAUHHUKOBOIO CTPLIKOIO, IIT00 KOMIIEHCYBATHU
3MEHIIIeHHs MATHITHOTO HMOTOKYy. HampsaMoK cTpyMy MOKHA 3HAWTH
i 3 eHepreTuuHUX MipKyBaHb. IIim yac pyxy CTpUKHS BUHUKAE iHAYK-
HiAHUN CTPYM, IJIS YO0 HEeoOXiJgHi eHepreTuuHi saTpaTu, ToO6OTO BUKO-
HaHHS DOAATKOBOI poboTu. OT:Ke, HA CTPUIKEHDb 3 iIHAYKIIHHUM CTPY-
MOM MaAae€ AisiTu cuja AmIiiepa, CIpAMOBaHA IPOTHU PYXY CTpU:KH. Koanu
CTPUIKEHDb PYXAETHCA [0 raJbBaHOMETPA, I1e MOKJINBO, AKIIIO CTPYM izxe
yepes CTPUKeHb YHUS3 (3a TOAUHHUKOBOIO CTPiJIKOI0 B KOHTYPi).

4 ’
(=8 @O Bl ) =B scos(200) =310 cos(20t) (CD).

R R R R

MaxkcumasibHa cujia CTPyMy Yepes raJbBaHoMeTp — 3 MA.

5(11,20091). 3 piuauua Mengeneesa — KiaameiipoHa 3HaX0I1MO

mo MV (1 1) o
R \T, T,

XLVIII BceykpaiHcbka onimniaga. Paiionu, 2010 p.

2 .
20

1(11,2010P). [ = Lo SInae 160 m. CxopucraeMocs 3aKOHOM 30epe-

2 2

.. m mv mv
JKeHHA eHeprii: 2 = 2 +mgh .Y nepiomy BUIIAAKY =2mgh,
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v mv® 1
oT:ke, h, = v =~26,7M. Y apyromy BUOAIKY 5 = Emgh , OTKe,
g

U2

h, = § =~ 53,3 m. Tenep cirig mepeBipuTu, 4u JO3BOJAE KYT, HiJ AKUM
KUHYJHU TiJI0, JOCATTHU I[i€l IMTBUAKOCTi. 3p03yMiso, 110 AKOM Tijao Ku-
HYJIU i ysKe MaJuM KYTOM [0 FTOPU30HTY, BOHO 0 TaK BHCOKO He IIij-
vl sin® o
2g
i yac moJIbOTY Tijla KiHeTUYHaA eHepTisd HiKOJIM He 3MEeHIINUTHLCS 0 II0-
JIOBUHU IIOTEHIiaJIbHOI. 7
T

HasocdA. MakcumajabHa BUCOTa Iigiiomy h = =40 m. OTKe,

2 (11, 2010P). 245 kH. Cuiu HaTATY ABOX TPOCiB

CIIDUYNHAITL OOIEHTPOBE IIPHMCKOPEHHA MOAYJIA
2

(OQus. puc.): mg = m% =2Tcos60°=T.

3(11,2010P). MakcuMaabHIII TigpoCcTaTHU-
HU# TUCK p=pgh Oyzme B ycix Toukax JHA IIO-
CYAUHU, KOJU Ta mepedyBae B CTAaHi CIOKOIO.
Kousu :x mocymmHa pyXaTUMeThCA TOPUB0HTATb-
HO B3JIOBJK CTOPOHU X i3 MPUCKOPEHHAM @ , IO~
BepXHA HabyIe moxXuioi popMu i yTBOPIOBATU-

lm

a .
Me KyT o =arctg— i3 ropusonTom (dus. puc.). h
g

MaxkcumanbHUN THUCK Temep Oyae 0ina JiBoro
HIKHBOTO pebpa y . [Jid IpucKopeHb, Koau Bo- Y
Jla MOBHICTIO BKPUBAE JHO ITOCYINHY 1 HE BUJIN- x

pax

BA€ThCA, MAKCUMAaJIbHUN TUCK p=pgh+ T

4 (11, 2010P). [Ins Toro, 1100 mMaKeT 3JI€TiB, HeoOXigHO, 1100 cuIa
Apximena Oyna He MEHIIOIO, HijK 3arajibHa CHJa TAXKIHHA, IO Ai€
Ha [TaKeT i rapsade noBiTpa Bcepenuui. F, =p gV =2mg+p gV . 3 ypaxy-

R \T, T

. . MpV (1 1
BaHHAM piBHAHHSA MeHnpaeneeBa — Kiameiipona ———|2m.
SBijcu i 3HaX0AUMO TeMIlepaTypy rapadoro nosirpa T, =2147,5 °C.

5(11,2010P)

ee,SU CU® qU

? =7,08 MmgI[:x.

q=CU= =70,8uKn, W=
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. U B
Hanpy:keHicTb €JIeKTPUYHOIO IIOJA E=E=2'106— yTBOpeHa

M
piBHOMIpHO pPO3IOiIeHUMU B3AOBXK IJIACTHH AOAATHUM i Bix eMHUM
3apagaMu, KOMKeH i3 AKHUX OKPEeMO CTBOPIOE yaABiui ciabiie moJe.
OckinbKU 3apdAm i3 BIaCHMM IIOJIeM He B3a€EMOJi€, CHJa, 10 aie 3 60-

Ky OZHOTO TaKOT0 3apsany Ha APYrui, F=%=70,8 mH. V¥V Bumaaky
PigKOro mieJeKTPUKY Ile MOKHA BBasKaTU BiAIIOBiAAI0 Ha 3alIUTAHHS
3amaydi. ¥ BUIIQAKY TBepAOi MieJeKTPUYHOI IIJIACTUHU YHACJIiZOK He-
imeasbHOCTI MOBEPXOHDb MisK Ji€JIeKTPUKOM i IMJIaCTUHOI KOHIEHCATO-
pa OyayTh MOBiTpsAHI mpormrapku. Hampy:KeHiCTb eJIeKTPUUYHOTO MOJIS
B IIOBiTpi B € pasiB Oijblma, Hi¥K y JieJeKTPUKY, i cuia, 1o giarTumMe
Ha IIJIACTUHY KOHIeHCcaTopa, TaK0oK Oyae npubans3Ho B € =4 pasu 0ijb-
miofo: F =283 mH. Takwuit pesyabTaT MOKHA IIOSACHUTH i 3 TOUKU 30PY
MOJIAPUB3AIiNHUX 3apsmiB, 10 BUHNKAIOTH HA ITIOBEPXHi AieJeKTpUIHOI
IJIACTUHU B 30BHIIITHbOMY eJeKTpuduHoMYy 1oJi. Ilig miero 30BHIIITHBOTO
TIOJIA I1i 3apAAY HAaMAaralThCs «PO3TATHYTU» TieJeKTPUK, 1110 KOMIIEH-
CYETBHCS HOTO BHYTPIIIHIM MeXaHIUHUM HAIPYKEHHSIM, SKe BiICyTHE
y BUIaAKy pigunu a6o rasy. SKImno sapsaa:KeHa IIacTUHA YTPUMY€EThCS
BUHSITKOBO 33 PaXyHOK [TieJIeKTPUKA, IJId 3HaAXOJ’KeHHs TUCKY 3HAUeH-
HSA CUJIU, IO Ji€ Ha Hel, CJIiI MOAiINTY Ha IJIONTY ILJIACTHUHU.

XLVIII BceykpaiHcbka onimniaga. AHinponetposcbk, 2010 p.

GM,,. 3,6°GM, M
1(11,20104). g, = —— 2= S =0,16g,,, ~1,57 —
p‘ ng R1\2/Iic 8 ]'R ;eM gB Y 2
3a 0CTaHHIO CeKYHAY PYXY TijJIO IIPOJIETUTDH
t _ t 2 2
P L Gl VS L S
2 2
3Bifcu 3HAXOAUMO
2h 2-2,5 1

——— —— | M=2,016m=2M.
0,16-9,8 2

Ah=gt/|,[— -—1=0,16-9,8-
g 2

2 (11, 2010[). kim0 Tpocu BUTOTOBJIEHI 3 OHAKOBOT'O MaTepiany

i, Koau cTaHIlid He 00ePTAEThCs, YTBOPIOIOTH IITECTUKYTHUK TaKol ca-
Moi hopMHU, BiTHOCHE BUIOBMKEHHS BCiX TPOCiB Oye 0JHAKOBUM, OTIKe,
OMHAKOBUMU OYAYTh i CUJIM HATATY TPOCiB, AKi AiIOTH Ha KOMKEH MO-
IyJab KocMiuHOI cTaHIii. BpaxoByioun Kytu nmo 60°, sHaxoguMo, IO
JIOIIEHTPOBE IPUCKOPEHHA MOAYJIA 3a0e31euye IIOABOEHA CUJIa HATATY

1
oxuaoro tpoca. Omxe, T = EmamLI =122,5 xH.
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3(11,20104). Ax6u crakaH MaB IWJIIHAPUYHY (hopMy, IPUKJIaIeHA
10 HBOT'O CcHJja JIiHilHO (3 BUCOTOIO IIiTHATTS JHA CTAaKAHy HaJ PiBHEM
Boau) 30inmpmyBasacsa Big 0 jo (m, +m, )g=2,156 H=2,2 H. V Bunaz-
Ky 3BY’K€HHSA CTiHOK CTaKaHy B HAIIPAMKY AHAa, IPUKJaJeHa CUJa CIIO-
YyaTKy 30i/JbIIIyBATUMEThCA OiJBIN IOBiIBHO, a HANPUKIHI — OigbII
CTPiMKO, HixK anaa muiaingpuuHoi ¢gopmu. Ilig vac moBijbHOTO OITyC-
KaHHA CTaKaHa ¥ BOJAY 00’€M MOBIiTPs B CTaKaHi 3MEHIIIUTHCS HA YBEPTH

N 1 .
Ha TVINOMHI 3 riIpoCTaTUYHUM THCKOM 3 P... (BBasKaemo mporec iszo-

paTM
3pg

CTaKaH, CJIiJ NPUKJIaJaTH CIPIMOBAHY BHU3 CUIY, AKa JOPiBHIOE Basi

TepMiuHUM), 3BigKU h = =~3,4 m. IIpu mpomy, 11006 yTpUMyBaTU

3 3
BOAU B Z 06’emy crakama, To0TO F :Zng =1,47TH=1,5H (Bara

IJIAaCTUKA KOMIEHCYEThCS CuI0i0 Apximena).

4 (11, 20104). R= m_; =522 m . I[IpOoTOHM TBUHTOBUMU TPAEKTOPI-
q

sAMHJ HAaBKOJIO JiHi# MaruiTHoI iHAYKIII 3aX0AaTh B 00J1aCTi 3ryIeHHA
MATrHiTHUX JIiHiH, 110 0TOYYIOTh MAardiTHi moJrrocu 3emJri i abo BUIIITOB-
XYVIOThCSA Ha3aJ 3a PaXYHOK HEOJHOPiJHOCTI MarHiTHOIO I0Jis, abo 3i-
MITOBXYIOTHCA 3 BEPXHIMU ITapaMu atrMocdepu 3eMJIi i CIPpUUYNHSIOTH
MOJISPHI cAliBa. 3BiCHO, pyX MPOTOHIB (AK i iHINIMX YaCTUHOK COHAY-
HOTO BiTPYy) MO:Ke OyTH IIPOCTIIIIMM: MarHiTHe moJie 3eMJIi po3BepTae
YACTUHKY ¥ BUKUAA€ HA30BHi.

5(11,2010[). OckinbKu CTPYM Uepes3 KOHAeHCATOPU He Teue, CTPYM

o

yepes pesuctop I = =1A. Omxe, HamIpyra Ha pe3uCTOpi i mapa-

+r
JIeIbHOMY [0 HBOTO 3’eqHaHHi KoHmeHcaTopiB U=IR =10 B . IToxap-
HicTh BKasaHa Ha pucyuky. Halimpocrimie posB’sAs3aHHa 3agadi
moB’A3aHe 31 CTAHZAPTHUM 3HAXOMKEHHAM 3arajbHOI €MHOCTi 3’ef-
HaHHA KOHJeHCcaTOPiB (ZopiBHIOE C , BUKOPUCTOBYETHCA IIEPiOAUIHICTE
i HeCKiHUEHHICTH JIAHITIOMK-

A

ka). OToxe, 3apan Ha oOKJIa- U 2J;rc 4J_+C 6J_+C 8J:rc 10J_+C
OUHIII TepIIoro KOoHIeHca- v1 |*3 |*5 |*7 |*9 |*
Topa ¢, =CU=1mRKzx, a cy- N PySuEE | byagen | pygen | pyages pye
Ma 3apAaniB Ha BepXHIX

oOKJIaKax KOHIeHcaTopiB i3 mapHuMu HOMepamu —1 MKia (dus. puc.).
3rigHo i3 3aKoHOM B30epeKeHHA 3apAnY, ¢, =¢,+qs;, ¢;=q,+;,

g5 =qs +q; ... g Hanpyr Ha KoHAeHcatopax U=U,+U,= SO R ,

2 ¢
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U,=U,+U, = q—3+ 44 , «e» BBLIKM BHAXOAUMO @, = (¢, = —=——. AHa-

2C C 2
. q; CU . . .
Joriuno ¢, =@, = ?= 72 i Tak mami. 3apsAn Ha KOHAEHcCATOPi 3 map-
cU .
HuM HOMepom ¢,=——. Ha 100-my =KomzeHcaropi 3apsap

22
cu 19
G100 :2T-~9~10 Kn. Orpumane sHaueHHA OJu3bKe [0 3HAUeHHS

eJIeMeHTapHOTOo 3apAAYy ¥ mepeBHUIIye #oro B 5,6 paza. Ockinbku eje-
MEeHTapHUU 3apAMg He AiINThCA, e 3HAUEHHA CJIiJ pOBYMiTH AK Cepe-
He. Konu fizeThes mpo HeBeIUKi 3apsaan, TOHATTSA CUJIU CTPYMY AK I10-
XigHOI BiJ 3apAny BTpadae 3MicT, (paKToOpHW, AKMMHU PaHiIlle HEXTyBaJu,
HaOyBalOTh BiJHOCHO BEJIMKOTO 3HAUEHHS i /IS OMUCY PYXY 3apsAmiB
CJIiZl 3aCTOCOBYBATU CTATHUCTUYHY Teopifo. 3 Apyroro 00Ky, IK BUITHO
3 OTPUMAHOTO 3HAUEHHS, Y:Ke Ha KoHAeHcaTopi 3 HOMepom 106 3apsz
Oyme y 8 pasiB MeHIIUM, OTIKe, i MeHIITUM 3a eaeMeHTapHU. e cBin-
YUTh IIPO BiICYTHICTH CYTTEBOI Pi3HUIII MiK HECKIHUEHHUM JIAHITIOMK-
KOM KOHAeHcaTOpiB Hamroi 3agavi i1 mogiOHUM 0OMEIKeHUM JIAHITIOMK -
KOM, 10 AKOTO BXOIUTH JIUIIIe COTHA KOHAeHcaTopiB. BimrHocHa moxubka
Mg yac BUBHAUEHHA, CKaKiMo, 3apAmy IIEepIoro KoHaeHcaTopa Oymae
mo3a MeKaMU UyTJIUBOCTI OyIb-sAKO0I ammapaTypu.

XLIX BceykpaiHcbka onimniaga. 2011 p.

1 (11, 2011). Kam’ama KyJjasa majgajga Ha 3eMJI0 OPHUOJIH3HO
2h
g

M KOPKOBY KYJIi ONHAKOBUX PO3MipiB, paHillle Bnajyia 6 Kam’ dHa KyJisd,

OCKiJIbKM HaBiTh 3a OJHAKOBOI CHJIM OIIOPY MOBiTpsA F IPUCKOPEHHS

omopy

KOPKOBOI KyJIi 0yJ10 6 MEHIIIUM 3a PaXyHOK TOTO, III0 BOHA Ma€ MEHIITY

t= =3,2¢c. Ax6u T'. Taxineit ogHOUYacHO BiAOYyCTUB KaMm’ SHY

omopy

Macy: a=g —————,
m

2 (11, 2011). AcTpoHABT IOBMHEH BiAINITOBXHYTHU BiAmpalbOBaHUI

6aJioH y HaApPSAMKY CBOTO PyXy 3i mBuAKicTio 2,4 — BimmHocHO cebe.
¢

IIpu npboMy BUKOHAaHA HUM MeXaHiuHa poboTa mopiBHIOBaTuMe 48 [[:K.

3(11,2011). AN =7-10%.

4(11,2011). 30 cm; 100, 173, 2002.
M
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5(11,2011). Ha nepiire 3anuTanus JIETKO BiATIOBiCcTH, OCK1JIBKY BHA-
CJiIOK cuMeTpii cTpyMu uepes 6iuHi pe3ucTopu OHAKOBI i J01al0ThCA
B cepenHin minsuii. OT:Ke, CTPyM uepes3 pe3ucTop omopom 3R yaBiui
6inpmmii, a mory:xHicTs (P =I°R) 6inpma y 12 pasis, ik Ha omHO-
My pesucTopi omopoM R, i B 6 pasiB Oinbia, Hixk Ha 000X «OiuHUX»
pesucTopax pasoM. BiAmoBigpk Ha Apyre 3alUTAHHS HEBa’sKKO 3HAUTH,
SAKIIO 3alapajieJuTu OiuHi TiTAHKH, PO3TJIALAIOUM iX AK IIOCJIiJOBHE
3’eIHAHHS ABOX MapaJiebHO 3’eTHAHUX MixK coboro mxepen EPC i nBox
mapaJjieIbHO 3’eqHaHUX pesucTopiB. IloTy:KHiCTB, 110 BUIAiIAETHCS
Ha IleHTpaJbHOMYy pesucTtopi,— 0,33 Br.

L BceykpaiHcbka onimniaga. 2012 p.

1 (11, 2012). Koty Mu BizpmBaeMoO OAMH Kpall KOJOAU i3 CHUJIOIO
F,, npyruii migTpuMye noBepxHA moABip’aA i3 cmioio F,, i HaBmakw.
OT:xe, cyMa IIUX CUJI JOPiBHIOE Basi KOJIOAM, 3BiIKM 3HAXOAUMO MACY

F +F, -
m=——==90 kr. Ko B3ATHCA 3a KOJOIY II0CEePeINHi i crpobyBa-
T Ii BigipBaTu, mupminii Kpait KoJogu CIUPATIMeThCA Ha IIOBEPXHIO
moABip’sa, AK y BUIIALKY, KOJIN MU AoKJaagaau cury F, =400 H go Byx-
yoro Kpawo. OCKiMbKM IJjieue IbOTO pasy yABiUi 3MeHIIMWJIOCS, CHUJIa
craHe yaBiui 6inpmoro: F=2F =800 H.

2 (11, 2012). ITig wac cmycky IIOTeHIliaJibHA eHepriag axkpobara
3MEHIIYEThCH, a KiHeTUUYHA 3aJUINAETHCA 0e3 3MiH. SMEHIIeHHA I10-
TeHIiaJbHOI eHeprii MOpiBHIOE KIJIBKOCTI TENJOTH, IO BUIAIISAETHCS

. mgh .
B KaHAT Ta pykKaBuuky. [lory:kuicts P = Tg =mgu=2P, .., 3BiIKH
2P M
v=—"LF2 25 —,
mg c

3 (11, 2012). Haiinuskua Temneparypa oyze B Touti 1. ITosmauumo
JIJIS 3PYYHOCTI TPH KJIITUHKY FOPU3OHTAJIBHOIL oci uepes V , a Tpu KJri-
TUHKU BepTUKaJbHOI oci — uepes p . Toxi B Tourni I maemo pV =VRT,,
aBTouli 3 abo 4 — 8pV =vRT , ne T=800 K — Temneparypa izorep-
Mu. Posainusmu ofHe piBHAHHA Ha JpyTe, 3HaxoauMo, mo 7, =100 K .
Pob6ory rasy ma ginauii 1—2—3 maiimpocTiiine o6UUCANTY AK IJIOITY IIif
rpadikom. Maemo

A,,; =3pV =3VRT, = 2490 .

Koedimienr xopucuoi gaii TemsmoBOol MaImIWMHU MOMKHaA poO3pa-
XyBaTH aHAJITHYHO ab0 3HOBY K TAKW CKOPUCTATHUCS ILJIONIEI0 IIif
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rpadikom. [gsg aHAIiTHYHOrO PO3PAXYHKY CJiJ 3HATHU, YOMY MOO-

piBHIOE pobOoTa mix uac idoTepMiuHOTO IpoIlecy Ha MiJAAHII 3—4:
av 4V

:vRTj——vRTln—_vRTl ==

|4 V. A%

Vs Vs Vs 3

=VRTIn2=8PVIn2.

Or:xe, poboTa 3a BeCh IUKJI
A=A, +A, +A,,=3pV+8pVIn2-4pV =pV(8ln2-1).

Tas orpumye Termo'ry Ha minaukax 1-2-3 i 3—4, aka #ige Ha 3miiic-
HeHHA poboTu A, =A,,+A, =3pV +8pVIn2=pV(8ln2+3) i =Ha
30iIbIIIeHHA HOTO BHYTPiIHLOI eHeprii

3 3 21
AU=U4 _Ul :E(VRTzi _VRT1):E(8PV_pV)=?pV.

KK nukry
- pV(BIn2-1) 450, 82-1 050 _9390.
PV (8In2+3)+10,6pV 8In2+13,5

Binbiricts yuacHuUKIB oJriMITiany He BOJIOAIIM TaKOI TEeXHIKOIO
# MOTJIM OTpUMATH POOOTY AK ILIONTY ITif rpadikoM, IPUOIU3HO miApaxy-
BaBIIIN KiJTbKICTb KJIITUHOK. BinbIll yrieBHeHUI, X0ua i TPOXY 3aBUIIEHUH
pesyJbTaT MOKHAa OyJIO OTPUMATH, PO3AIIUBIIY i30TepPMYy Ha AeKiJbKa Ii-
JISHOK, HAIpUKJAL, Ha TPU AIAHKU ABOMAa TOUYKAMU 3 KOODAMHATAMU

8V 8
(?; 3 p) i (SV; ?p) Toxmi pobora Ha idoTepMmiuHiil AiaAHII Moraa
p A

OyTu obuncieHa AK cyMa ILIOIN TPHOX TPa- 3
101
meniit (dus. puc.). A;, = 1(; pV. /
Axio Tenep y popmyai nasa KK]I sami- /-
101 2 1
HUTH A,, =8pVIn2Ha A, = EpV, oTpH- i //
101 1 1 7

MaeMo 1= 10118— 100 % =24,1%. .

S +13,5 0 4

18

4 (11, 2012). Cua KyJIOHIBCbKOI B3a€MO/il BUKJIUKAE HOIEHTPOBE
2 2 2

vk . . . k
IPUCKOPEHHA M — = iz , 3BiKY # BHAXOLUMO IIBUAKICTE U = g
ror mr
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3a HaABHOCTi OJHOPIHOTO MATHITHOTO MHOJA 3 MArHiTHOK iHIYK-
miero B, 110 HepIeHAUKYJIAPHA [0 ILJIOIUHN PYXY YaCTUHKI, Ha Yac-
TUHKY [JIiATuMe cuia JlopeHiia. 3ajeKHO Bifi HaIpPAMKY IIOJIS BOHA

Oyne cupsamoBaHa abo 10 IeHTpa, ado Bix menTpa. Toxi apyruit 3axou
2 2

. v kq
HeloToHA MOKHA 3amucaTH y BUTIAAL m—=——%
r r

gBv . BigaocHo

MIBUAKOCTI MAaeMO KBaJipaTHE PiBHAHHA:

2
2 qBrU kq ~0
m mr
2 2
U, =— iqBr+ (qBr) +4kq .
’ 2 m m mr

5 (11, 2012). Ko 3aMUKAaOTh IIEPIIUA BUMUKAY, Uepe3 AKepPeso
MIPOXOMUTh 3apPsAL ¢, II[0 HAKOMUUYETHCA HA ILJIACTUHAX KOHAEHCATO-
pa. PobGora, sy npu nromy Bukonye EPC, ine na 30iabIeHHs eHepril

KOHJleHcaTopa # TeIlJIOTy, IO BUJALIAEThCA Ha pesucropi R, i BHy-
02

TpimHbOMY Omopi r: q& = +Q, +Q. . Uepes 3HaUHUII IPOMIKOK

4acy, CTpyM IPUOUHUTHCA, PISHUILA ITIOTEHI[ialiB Ha KOHEHCATOPi J10-
piBuIOBaTMe EPC: ¢ =U = 4, Omxe, 3apsajg HA KoHAeHCcaTOpi ¢ = CE .

Ockinpknu uepes pesuctop R, i uepes mixepesno B OyIb-AKHII MOMEHT
Yacy IPOXOAUB OJHAKOBUI CTPYM, KiJIbKOCTI TEIJIOTH, 1[0 HA HUX BU-

. . e & R
Imimmamcs, BifHOCATBCA TaK caMmo, AK i ixHi omopm: —-=-—. Omxe,

Ql_l_QlL:qg_L(gz:C(éz_Léz:ﬁ r
R 2 2 2

c& R,

2 R +r

Kad, CTPyM IIifie depes pesuctop R,, i KOHZeHCATOP YACTKOBO PO3PA-

nuTbcsa. Yepes qeaxkuii yac nafiHHA Hanpyru Ha R, 1 Ha KoHIeHCcaTOpi

CTaHyTb ofHaxKoBuMu. U =1IR,, Ie cujaa CTPyMy Uepe3 JPYTUI Pe3uC-

. Ha pesucropi R, BUAiIUTE-

cd KinpKicTh Temrotu @, =

. Konu saMKHYTH Ipyruii BUMU-

g . , CER,
Top [ =—— . OTxKe, 3apan Ha KoHAeHcaTopi crane ¢’ =CU = ——=—.
Rz +r R2 +r
3apsan, AKuii micjada saMUKaHHA IPYToTo KJI0Ua Mpoiiae uepes pe3nucTop
Cér

R, , nopiBHIOBaTHMe pisHUIIi 3apaxiB ¢ i ¢': Ag=q—-q’'= B
+r
2
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LI BceykpaiHcbka onimniaga. 2013 p.
1 (11, 2013). 3rigHo 3 yMOBOIO,
IOYaTKOBA HIBUAKICTH Tija — 42,

c
a IPUCKOPEHHS, IKe 3MEHIITY€ BeJINUH-

Hy miel mBuaKocti,— 2 —- . OTke, Tijo 3ynIuHUTLCA Yepes 2 ¢, micaa
c

YOro IIOYHE PYXATHCh Y 3BOPOTHOMY HAIIPAMKY. SaraJbHUH IIJIAX CKJIA-
JTaTUMETHC 3 JBOX YACTHUH: 4 M 0 3ynuHKY i 9 M micysa, saraiom 13 m.

3a gpyrum 3akonoM HpioToHA F=ma . Ko Tino PYXa€eThCA MPAMOJIi-
HillHO, IPUCKOPEHHA He 3MiHIOE Hi CBO€I BeJIWUNHU, Hi HAaOpAMKY. To-
My y BUIIaKY a) abcoutoTHe 3HaUeHHA cunu F(1)=F(2)=0,1 H. ko
9K TiJIO pyXaeTheda B3OBXK AYTU KOJIa, BOHO Ma€ JOLATKOBO JAOIEHTPOBE
v (4-2t)° .
MIPUCKOPEHHS 53 = —Fr ITe mpuCKOpPEeHHS TOPiBHIOE HYJIIO JIUIIIE
B MoMeHT 3ynuHKH (¢t =2 c¢). Came Tozi cuia, 110 Ai€ Ha TiJo, TAKOMK
mopiBaoBatuMe 0,1 H. ¥V momenT uacy t=1c¢ IOIeHTPOBE IPUCKOPEH-
v’ _ (4-2-1y° 9 ( M
R 2 c?
PEeHHAM, 3 AKUM rajbmye Tino. Ile Mo)KHaA 3po3yMiTH Tak: Ha TiJo Jie
cuJia, OfHA MPOEKIlid AK0I raJbMye pyX (CIpsSMOBaHa IPOTU HATIPAMKY
HIBUAKOCTi), a Apyra 3MiHIOE HANIPAMOK IIBUIKOCTi, YTPUMYIOUU PYX
Tija Mo KoJy (cImpsiMOBaHa IO IieHTpa KoJa). OTiKe, y MOMEHT uacy

t=1c ma Tino mie cura F=0,1V2 H~0,14 H.

HA @, = J 36iraeThCcsa 3a 3HAUEHHAM i3 IPUCKO-

2
kg, E,a
aZ
Ockinbku Hanpys:KeHicTs oA E, , aKy B Toulli B cTBOPIOE 3apAk ¢ ,

-

IepIeHAUKYJIApHA 10 E, i He MoxXe il HIAK KOMIIEHCYBaTU, 3HALeMO
cIIouaTKy 3apdaq ¢, . Ilo-nepime, meii sapan mae 6yTu Bif’eMHUM, a IO~

2(11,2013). E, = (a=12c™m,b=9cMm), g, = =25,6 uKi.

Jpyre, TOPH30HTAIbHA CKJIaZ0Ba HAIIPy»KeHoCcTi K, IOBMHHA 3a BeJu-
YMHOIO JopiBHIOBATU E , .

Orsxe, E £ e B =90l % « 2,
TIKe cosoL = Ie =2 T »
» oo S AP I L E,
a . E, &4 Y
cos0.= ———, 3BigKH b 0o

a®+b?

3/2

b\ 125 <
T =l “(_) = =50 uKn. O O
a C
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3
AmnajoriuHo 3HaXO0AUMO ¢, =q, (E) = i—qu =10,8 sKx .
a

5 5

3 (11, 2013). 3 piBuanua p,V,® = p,V,’ 3HAXO0AMMO, IO 32 36LIL-
mieHHs 00’eMy v 8 pasiB THCK 3MeHIIUThCA B 32 pasu, a 3 PiBHAHHS

Y _ PV .

L1 22 _ o reMIepaTypa 3MeHIINThCA B 4 pasu. PoboTa mif
T T,

yac afiiabaTHOTO IpoIlecy BUKOHYETHCA 3a PAXYHOK 3MeHINeHHS BHY-

. . 3 m
TPilIHBOI eHeprii, ToOTO B HamIOMy BUIaAKy A, =EHR(TI -T),

abo, 3 ypaxyBaHHAM piBHaAHHA MeHgeneeBa — KiameiipoHa,
3 9 . .

A, =E(p1V1 _Psz)nglvl- Haui, nix gac iso6apHOro CTHCHEHHA
rasy, poboTa BUKOHYEThCA HaJ rasomM, ToOTO poboTa rasy Bim’emuHa
7 .. .

A,, =p,(V,-V,)=———=p,V, . Hapemri, mig uac isoxopHoro mpoiie-

32
cy pobora He BUKOHYeThcsa. OTike, 3arajbHa poboTa Tasy 3a ITUKJI

29
A=A,+A,+A, = 3—2p1V1 . 'az orpuMye TemnoTy TinbKM mifg gac izo-

3 m 3 93
XOPHOTO Iporecy @, =@, = EﬁR(TI -T;)= E(Plvl -p,V;)= 6_4PIVI .

KK/ TemoBoi Mammmm 1= Qi- 100 % = %-100 % =~62,4% .

.
4 (11, 2013). Imoysnsc — BeKTOpHA BesqnunHa. CymMapHU iMITyJIbC
IBOX YaCTUHOK, I[0 PYXaIOThCs HA3yCTPiu OgHA OHiil, CIIPSIMOBAHUI

. . . . 53 KI''M
y 6ik pyxy ApyTOi 4acTUHKH it fopiBHIOE p=mv, —v, =1,32:10% ——

.

c
Y MOMEHT MaKCUMaJbHOT'O HAOJMKEHHA HIBUAKOCTL PYXYy YacTH-
HOK 3DiBHAIOTHCA ¥ KiHeTUUYHA eHeprifd IXHBOIO IIOUYATKOBOTO PYXY
YaCTKOBO Iepeliie B IOTEeHIliaJbHY €Heprilo KyJOHIBChKOI B3aeMOMil

kqqu kez ’ :
——==4——_ ToOTo0 3azaua po3B’A3yEThCA 3 BUKOPUCTAHHAM 3aKOHiB
r. r.
min min

30epesKeHHA iMIyabCcy Ta eHeprii. Hatimpocritmie pos3s’a3yBaTtu ii B cuc-
TeMi BilTiKy 1eHTpa Mac. ¥ ABiTh, 110 i3 CaMOT0 IMOYATKY MU PyXaEMOCH

3i mBUAKicTIO 1 —— B HAIPAMKY PyXy ApPyroi yacTuHKU. BigHOCHO 11iel
c
CUCTEMU BilJIIKy YaCTUHKU HAOJIMKAIOTHCA OJHA JO OTHOI 3 OTHAKOBU-

KM
MU IIOYATKOBUMMU INIBUIKOCTAMMU U = 2 — . Y MOMEHT MaKCHUMAaJIbHOT'O
C
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HaOJMXKeHHA Ha BificTaHb 7, YaCTUHKU 3YyNUHATbCA I ycaA IXHA Ki-

mu? 4 ke?

HeTHUYHA eHepris mepelge B IMOTeHIiadbHy: 2 . 3Bigcu

r.
min

BHaxXoAuMoO 7,, =35 HM. [lani yacTuHKY Iif gi€fo KyJaoHIBCHKOTO Bif-
MITOBXYBaHHSA IIOYHYTH PO3JIiTATUCA i, KOJIH BilcCTaHb MijK HUMU CTAHE

o KM
AYiKe BEJINKOIO, SHOBY PO3MKEHYTHCA 4O IIBUAKOCTEU II0 2 —. OTHCG,
C

MIBUIKICTH, 3 AKOI0 BOHU BiIAaIATUMYTHCA OHA BiJl OMHOI, CTAHOBUTM-

Me 4 — . ]_HBI/II[I{ICTI: 30ibIIeHHA B1ICTAaH1 HE 3aJIEKUTH Bl CUCTEMMN
C

BimTiKy (AKIIO, 3BicHO, He BpaxoByBaTu e(eKTu Teopii BigHOCHOCTI).

5(11,2013). 3a popMOI0 APOTY BHAXOAMMO HAIIPIMOK CTPYyMY (3a ro-
IWHHUKOBOIO CTPLJIKOI0) i MONAPHICTE Askepesa ctpymy (dus. puc.). Ins
BU3HAUYEHHS CHUJIU CTPYMY CIIOUATKY CJIiJ OOYMCIUTH OIIip APOTYy. 3 pu-
CYHKAa 0aumnMo, 110 ApiT Mae (popmy Koja giamerpom D =20 cm Ge3 HeBe-
JUYKOL TiJTAHKY MijK TOUKaMU KOHTAKTY JOBMKUHOIO A =5 cM (mmo3Haye-

. . l nD—-h
HO CTPiJIouKOI0 Ha pucyHKY). Omip apory R = pE = pW

0 4
— =3 A. II06 3maiiTu cuny Hatary apory T, pos-

=1,29 Om.

Cuna crpymy I =
+r

TJIAHEMO piBHOBary miBkKoJia. [[Bi cuiam HATATY CTPUMYIOTH PiBHOAIWHY
cua Amnepa Ha Bci gimAaHKY Kojta. Ha pucyHKY 3o6paskeHna cua Amie-
pa AF, mio mie Ha HEBeJIUKY AiIAHKY KoJia JoBKUHOIO Al . ITpoekIiis
AF Ha «BepTUKaJbHU» HaupaAMoK — AFcoso=I1BAlcoso =I1BAx.
Homarouu Bci Taki mpoerIlii B3AOBMK IIiBKOJIa, OTPUMYEMO
F, =IB(Ax, +Ax,+...)=IBD. Orxe, 2T =IBD, T =0,15H.

XVIHVI\ ><
| A




fdopatku

Ta6bnuus 1

MeTtoaum ¥ 3apaui

3acTocoBaHi MeTOaH

Homepu 3agau

Cepe/Hi 3HAUEHHS.
IIBugkicTs

3 (8, 2002P), 3 (8, 2003P), 3 (8, 2003T), 2 (8, 2008),
5 (8, 2010P), 5 (8, 20101I), 2 (8, 2012), 2 (8, 2013),
1 (10, 2001]1)

CepeHi 3HAUEHHS.
T'yecTuHa # TenyIoeMHIiCTh

3(7, 1999P), 4 (8, 1999]1), 4 (8, 2003P), 4 (8, 2013),
5 (8, 2011), 3 (9, 2012), 3 (9, 20101)

Jlinifina 3ajekHicTh
i cepenne apudmernyHe

2 (8, 2006P), 3 (8, 2006P), 2 (8, 2006]T), 3 (9, 2002P),
3 (9, 2009P)

IToxi6uicTs Ti.
CuiBBigHOIIEHHSA MiK
mwIoiamMu Ta 00’ eMamMu

4(7, 1999]T), 4 (8, 19991T), 2 (8, 20001), 1 (8, 2002P),
1 (8, 2002]T), 3 (8, 2005P), 1 (8, 2010P), 4 (8, 2010P),
5 (8, 2012)

ExcnepumenTanbHi MeTogun
PO3B’sA3yBaHHSA TEOPETUU-
HUX 3a7a4

2 (7, 2004P), 3 (8, 2009]T), 2 (10, 2011), 3 (11, 2012)

BBeznenHsa mosHaueHb
Ha rpadikax

4 (7, 2004P), 1 (8, 2004]T), 3 (10, 2007P),
3(11, 2012)

ILnoma oix rpadikom

5 (8, 2010P), 5 (8, 2010/0), 5 (9, 2004[1),
2 (9, 2006P), 3 (9, 2008)

Buxopucranusa rpadikis
i pucyHkiB

3(8, 2008), 2 (8, 2010P), 4 (9, 2008), 2 (10, 20011T)

BukopucranHA reoMeTpuy-
HHUX 0COOJIMBOCTEN 3amadi

4(8, 200911), 1 (8, 20050), 2 (8, 20050), 5 (8, 20060),
4(9, 2004]T), 5 (9, 2006P), 2 (9, 2011), 1 (10, 2013),
2 (11, 2004P)

Buropucranada cumerpii

2(8,20011), 2(10,2004P), 5 (11, 2011)

MeTO/:[ TPaHNYHUX 3HAYEHb

3(8, 199911), 5 (8, 20101T), 3 (10, 2013), 5 (10, 2013)

MeToz cupoIeHHs
Ta OI[iHKHN

1(8, 20070), 1 (9, 200511), 5 (11, 2008),
5 (11, 200511)
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loTtyemock 40 parioHHUX osimniag 3 Qi3vku

3acrocoBaHi MeTogu

Howmepu 3amau

ITepexin mo inoi cucremu
BiIiKy

5 (7, 2004p), 1 (8, 1999P), 5 (8, 2000P), 1 (8, 2001P),
1(8, 2001]1), 3 (8, 20071), 4 (8, 2008), 3 (8, 2013),

3 (8, 20030), 1 (9, 2000P), 1 (9, 200011), 2 (9, 2003P),
2(9, 20031T), 1 (10, 2008), 4 (10, 2009P),

4(10, 2012), 2 (10, 2013), 3 (11, 2007P), 4 (11, 2013)

HoraBaHHA MIBUIKOCTEH

2 (8, 200911), 2 (8, 20060), 1 (9, 20031T),
3 (9, 2007P), 1 (10, 2001P), 1 (10, 2002]1),
1(10, 2010P), 1 (10, 20107T), 1 (11, 2001]T)

3MmiHa piBHIB y cmosryueHUX
mocyguHaxX

3 (8, 2000P), 5 (8, 2001P), 5 (8, 2001[1), 2 (8, 2004P),
2 (8, 20041), 3 (9, 2006P), 4 (9, 2013)

CKOpOYEHHSA HEBITOMUX
y 3ajjayax Ha TEIJIOBUIL
baJsiaHC

4(8, 2000P), 1 (8, 20041T), 5 (8, 19990), 3 (9, 2010P)

BpaxyBaHHSA TEIJIOBUX
BTpAT

5 (8, 1999P), 3 (8, 20060), 5 (9, 2005P), 5 (9, 2005]T),
4(9, 2007P), 1 (9, 2011), 2 (10, 20061T), 3 (9, 2013),
4 (11, 2000P)

ITenTp mac. IlonosxeHHA
1 pyx

3 (8, 2007P), 5 (10, 2000P), 3 (10, 2010P),
4(10, 2012), 3 (11, 2007P), 4 (11, 2013)

ITo6ymoBa 300paskeHb y JIiH3ax

5 (8, 2008), 3 (8, 20091T), 5 (9, 20021T)

Meron n3epKraJbHUX Bimo-
Opa’keHb B OITHUILL

5 (8, 200911), 5 (8, 2012), 5 (8, 2013), 5 (9, 2001P),
5 (9, 2001]T)

MeTox n3epKaJbHUX Bigo-
OparkeHb y KimemaTuii

1 (8, 19990), 3 (9, 2002P), 2 (9, 2001P), 3 (9, 200311),
4 (9, 2004P), 2 (10, 20021T), 1 (11, 2005]T)

3HAXO[KEeHHA MAKCHMYyMiB
i minimymiB 6e3 moxigHol

3 (8, 20050), 1 (9, 2004P), 1 (9, 2009]T),
3 (10, 2007P), 3 (10, 20071T), 2 (10, 2011),
2(11, 200110, 1 (11, 20071), 2 (11, 200711),
2 (11, 20091T)

3asaui Ha BUKOPUCTAHHS
MOXigHOI 1 3HAXOMKEeHHA
eKCTPeEMYMY

3 (10, 2007P), 3 (11, 2001P), 3 (11, 2001]T),
2 (11, 2006P), 4 (11, 20091T), 2 (11, 2009]T)

3HaXO0MKeHHs yacy i Micigsa
3YNMUHKN

1(9, 2002P), 1 (9, 2002]1), 1 (11, 2013)

ExBiBasieHTHi mepeTBOpeH-
HA 3’eIHAHb PE3UCTOPiB
Ta KOHJEeHCAaTOpiB

4 (9, 200210), 5 (9, 2004P), 4 (11, 2007I), 5 (9, 2009P),
5 (9, 200911), 5 (9, 20101T), 5 (10, 2009]T),
4 (10, 2010P), 4 (10, 201011), 5 (10, 2013)

Meroz TOPiBHAHHA HAIPYTH

5(9, 2007P), 5 (10, 2011)

Bukopucranusa piBHAHHA
HeIepepBHOCTL

1 (9, 20071I), 2 (9, 2001]T)
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Ta6bnuusa 2

Temu 1 3apaui

Temn

Homepu 3amau

ITowunaemo eueuamu Pizury

BuwmiproBanusa

7 kaac: 4 (7, 1999);

8 kaac: 1 (8, 2002), 2 (8, 2009P), 2 (8, 2011), 3 (8, 2012),
4 (8, 20030), 4 (8, 20060);

9 kaac: 1 (9, 200511)

I'ycTuHA pedyoBUHU

7 kaac: 3 (7, 1999), 5 (7, 1999), 1 (7, 2004), 3 (7, 2004);
8 kaac: 3 (8, 2005P), 4 (8, 2009), 4 (8, 2010), 4 (8, 2012),
4 (8, 2013), 2 (8, 19990)

TeI0Be POSIINPEHHS

9 kaac: 5 (9, 2011)

Kinemamukxa

PiBHOMipHUI pyx

7 kaac: 1 (7, 1999);

8 kaac: 1 (8, 2005P), 2 (8, 200510), 1 (8, 2006P),
3 (8, 2009P), 3 (8, 2013), 1 (8, 19990), 1 (8, 20070);

9 kaac: 4 (9, 2004P), 1 (9, 2005), 2 (9, 2009P), 1 (9, 2010),
2(9, 2011), 2 (9, 2012)

CepeHA MIBUAKICTH

7 kaac: 3 (7, 2004);

8 kaac: 3 (8, 2002), 3 (8, 2003), 2 (8, 2007P), 3 (8, 2008),
5 (8, 2010), 2 (8, 2012), 2 (8, 2013), 2 (8, 20060);

10 kaac: 1 (10, 2001 11)

BigsaocHicTh pyxy,
OOaBaHHSA IIIBUJL-
KocTel

7 kaac: 2 (7, 1999), 2 (7, 2004), 5 (7, 2004);

8 waac: 1 (8, 1999), 1 (8, 2000), 5 (8, 2000), 1 (8, 2001),
3 (8, 2004), 5 (8, 2006]T), 3 (8, 20071T), 4 (8, 2008),
2 (8, 2009]T), 2 (8, 2010), 3 (8, 20030), 1 (8, 20050),
4 (8, 20050);

9 kaac: 1 (9, 200311, 1 (9, 2006]1), 3 (9, 2007P);

10 xaac: 1 (10, 2000), 2 (10, 200071), 1 (10, 2001P),
1 (10, 2002T), 1 (10, 2008), 1 (10, 2010);

11 xaace: 1 (11, 2001), 1 (11, 2005), 2 (11, 2005P)

PiBHOTIpUCKODEHMIT
PyX, BiibHe ma-
mimHa

9 raac: 2 (9, 1999), 1 (9, 2002), 2 (9, 2006), 1 (9, 2007),
3 (9, 2008);

10 xaac: 1 (10, 1999]11), 2 (10, 2008), 2 (10, 20101),
3 (10, 2010P), 4 (10, 2012);

11 raac: 4 (11, 2002), 5 (11, 2004P), 1 (11, 2006]T),
1(11, 20101), 1 (11, 2011), 1 (11, 2013)

Pyx tina, KuHyTOTO
mig KyTOM /IO TOpH-
30HTY

9 xaac: 1 (9, 2000), 2 (9, 2001), 3 (9, 2003), 1 (9, 2004);
10 xaac: 2 (10, 2002), 2 (10, 2003), 1 (10, 2005),
2 (10, 2008), 4 (10, 2009P), 2 (10, 2011), 2 (10, 2013);
11 waac: 1 (11, 2000P), 1 (11, 2003), 2 (11, 20041),
1 (11, 2005P), 2 (11, 20051T), 2 (11, 2006P), 3 (11, 2008),
3 (11, 2009P), 1 (11, 2010P)
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Temu

Howmepu 3amau

Pyx mo kouxy, xpu-
BOJIHIAHUE pyx

8 kaac: 3 (8, 2011);

9 kaac: 1 (9, 2001), 2 (9, 20021T), 5 (9, 2002P), 2 (9, 2003),
4 (9, 200410), 1 (9, 2006P), 2 (9, 2007), 1 (9, 20091),
2 (9, 2011), 2 (9, 2012);

10 kaac: 1 (10, 2006), 1 (10, 2011), 1 (10, 2013);

11 kaac: 4 (11, 2001P), 5 (11, 2002), 1 (11, 20061T),
3 (11, 2009P), 2 (11, 2010), 1 (11, 2013)

Junamixa ma 3axonu 36epexcenns

3akonu HeproToHa,
PyX Wiz miero cun

9 kaac: 3 (9, 1999), 2 (9, 2002P), 1 (9, 2003P), 4 (9, 20031),
2 (9, 2004), 4 (9, 20041T), 3 (9, 2005), 4 (9, 2005),
3 (9, 200710);
10 kaac: 2 (10, 2001]D), 3 (10, 200311, 4 (10, 2004),
5 (10, 2004), 2 (10, 20051T), 3 (10, 2005P), 2 (10, 2006P),
2 (10, 2007), 5 (10, 2008), 2 (10, 2009P), 3 (10, 200911),
4 (10, 200911);
11 kaac: 1 (11, 1999), 2 (11, 2001P), 2 (11, 2002),
2 (11, 200310), 2 (11, 2004P), 3 (11, 2004), 3 (11, 2005),
2 (11, 20060), 3 (11, 2006P), 3 (11, 20091T), 2 (11, 2010)

3aKO0H BCECBITHHOTO
TSAKIHHA, 3aKOHU
Kemnnepa, pyx mia-
HeT Ta CYyIyTHUKIB
3emuti

9 kaac: 3 (9, 2004), 2 (9, 2005);
10 kaac: 2 (10, 2001P);
11 waac: 5 (11, 2006P), 1 (11, 2008), 1 (11, 20101)

Pisuosara TiJ,
IpOCTi MexaHizMu,
IEeHTP Mac

8 kaac: 2 (8, 2000), 2 (8, 2001), 2 (8, 2002), 5 (8, 2004),
5 (8, 2006P), 3 (8, 2007P), 5 (8, 2007P), 3 (8, 20050),
5 (8, 20050), 5 (8, 20060), 5 (8, 20070);
9 raac: 4 (9, 1999), 4 (9, 2000), 4 (9, 2001), 4 (9, 2012);
10 xaac: 1 (10, 1999P), 2 (10, 1999/1), 5 (10, 2000),
3 (10, 2005P), 5 (10, 2006), 3 (10, 2012), 3 (10, 2013)
11 xanac: 2 (11, 200210), 4 (11, 2008), 1 (11, 2012)

Pob6ora Ta mory:x-
"icts, KK

8 waac: 5 (8, 20031D), 4 (8, 2006), 3 (8, 2007P), 5 (8, 20050),
3 (8, 20070);

9 waac: 5 (9, 2008), 2 (9, 2010P), 1 (9, 2011), 5 (9, 2012);

10 rcaac: 1 (10, 1999P), 2 (10, 199911), 3 (10, 2000P);

11 reaac: 2 (11, 1999), 2 (11, 2000]T)

3aK0oH 30epesKeHHs
iMnyascy

9 kaac: 3 (9, 20050);
10 xaac: 2 (10, 20001), 3 (10, 2001P), 1 (10, 2002P),

4 (10, 200211), 2 (10, 2004P), 3 (10, 20051), 5 (10, 2005P);
11 xaac: 5 (11, 2003P), 3 (11, 2007), 2 (11, 2009T),

5 (11, 2009P), 2 (11, 2011), 4 (11, 2013)
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Temu

Homepu 3agau

Eneprisa, sakon

8 kaac: 2 (8, 2008);

36eperKeHHsA 9 kaac: 3 (9, 2005P), 1 (9, 2009P);
eHeprii 10 xaac: 2 (10, 20000), 3 (10, 2001P), 3 (10, 200110),
1 (10, 2002P), 3 (10, 2002P), 4 (10, 20020), 4 (10, 2003),
2 (10, 20041), 4 (10, 2004), 3 (10, 20051), 5 (10, 2005P),
2 (10, 2006P), 4 (10, 2007), 5 (10, 2008), 3 (10, 20091);
11 waac: 2 (11, 2001), 5 (11, 2003P), 2 (11, 20061),
2 (11, 20090), 5 (11, 2009P), 1 (11, 2010P), 2 (11, 2012),
4 (11, 2013)
Tuck meepdux min, 2i0po- ma aepocmamuxa
Tuck 8 kaac: 2 (8, 1999), 3 (8, 1999), 5 (8, 2002P), 2 (8, 2003),
2 (8, 2006), 5 (8, 20071), 5 (8, 2011), 2 (8, 20070);
9 kaac: 3 (9, 2002), 5 (9, 2012);
10 kaac: 3 (10, 2000P), 3 (10, 2008);
11 kaac: 2 (11, 20000), 3 (11, 2010)
Coonyueni 8 kaac: 3 (8, 2000), 2 (8, 2004), 3 (8, 19990), 2 (8, 20030);
MOCYIUHUI 9 kaac: 3 (9, 2006), 4 (9, 2013);
11 kaac: 5 (11, 200711)
TigpaBmiumi 8 kaac: 5 (8, 2001)
MAaIIuHA

Cuna Apximena,
YMOBH ILJIaBaHHS
Tin

8 kaac: 4 (8, 1999), 3 (8, 2001), 4 (8, 2002), 5 (8, 20021),
1 (8, 2003), 4 (8, 2004), 2 (8, 2005P), 3 (8, 20051),
5 (8, 2005), 4 (8, 200710), 5 (8, 2007P), 5 (8, 20030),
5 (8, 20050), 1 (8, 20060), 5 (8, 20070);

9 kaac: 4 (9, 2000), 4 (9, 2003), 5 (9, 20061), 2 (9, 2008),
2 (9, 200910), 3 (9, 2009), 2 (9, 2010L), 4 (9, 2011),
3 (9, 2012), 5 (9, 2013);

10 kaac: 4 (10, 2000), 3 (10, 200211), 3 (10, 2003P),
5(10, 20051), 3 (10, 2011), 3 (10, 2013);

11 kaac: 4 (11, 2010P)

Monexynapua ¢gisura

KinpkicTs peuoBu-
HU, TEIJIOBUH PYX

10 waac: 4 (10, 2000), 1 (10, 2007);
11 kaac: 4 (11, 1999P), 2 (11, 2009P), 3 (11, 2011)

T'asoBi 3axkoHu,
PiBHAHHA CTaHY
imeasbHOTO Ta3y

10 kaac: 4 (10, 2000), 4 (10, 20011T), 3 (10, 2002]T),
4 (10, 2002P), 3 (10, 2004), 4 (10, 2005P), 5 (10, 2005]1),
3 (10, 2007), 3 (10, 2008), 1 (10, 2009]T), 5 (10, 2009P);
11 kaac: 1 (11, 2002P), 3 (11, 200211, 4 (11, 20051T),
5 (11, 2005P), 2 (11, 2009P), 5 (11, 20091T),
4 (11, 2010P), 3 (11, 2011), 3 (11, 2012), 3 (11, 2013)

Hacuuena napa,
BOJIOTiCTH

10 rkaac: 4 (10, 2002P), 1 (10, 2004), 4 (10, 20061),
2 (10, 200911), 3 (10, 2009P);
11 waac: 4 (11, 199911)
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Temu

Howmepu 3amau

IToBepxHeBUL
HATAT

10 reaac: 5 (10, 2002), 1 (10, 2003P), 2 (10, 2005P),
4 (10, 2006P), 5 (10, 2007), 4 (10, 2008), 2 (10, 20091),
3 (10, 2009P)

BiactuBocti TBep-
IOUX TiJa

10 xaac: 2 (10, 1999P), 3 (10, 1999]T)

Tepmodunamixa

TemnoemHicTh

8 waac: 5 (8, 1999), 4 (8, 2000), 1 (8, 20041T), 3 (8, 2006P),
4 (8, 2007P), 5 (8, 19990), 3 (8, 20060);

9 xaac: 5 (9, 2005), 4 (9, 2007), 4 (9, 2008), 3 (9, 2010),
1(9, 2011);

10 xaac: 2 (10, 2006]T)

dazoBi nepexoau

8 kaac: 4 (8, 2001), 4 (8, 2002), 4 (8, 2003), 1 (8, 2004P),
4 (8, 2005), 3 (8, 200610), 2 (8, 2007), 1 (8, 20030),
2 (8, 20050), 1 (8, 20060), 4 (8, 20070);
9 kaac: 2 (9, 2000), 3 (9, 2009), 3 (9, 2012), 3 (9, 2013);
10 xaac: 4 (10, 2002P)

Tensora 3IOpPAHHA
ImajauBa

8 kaac: 5 (8, 2003P)

I ra II sakouu Tep-
moguuamiku, KK
TEeIJIOBUX MAIIIUH

10 xaac: 5 (10, 1999), 5 (10, 2003P), 3 (10, 2006);
11 xaac: 2 (11, 2008), 3 (11, 2012), 3 (11, 2013)

Enexmpodunamixa

3axon Kyiona,
HaIpYy KeHiCTh Ta
MOTEeHIia eJIeKTPO-
CTATUYHOTO TOJIA

9 xaac: 4 (9, 2009), 4 (9, 2010), 3 (9, 2011), 2 (9, 2013);
10 xaace: 2 (10, 2000P), 3 (10, 20001T), 3 (10, 20101T);
11 xaae: 3 (11, 199910), 4 (11, 2001), 1 (11, 2004]T),
4 (11, 200610), 5 (11, 2007P), 1 (11, 2009), 4 (11, 2011),
2 (11, 2013), 4 (11, 2013)

Kougencaropu

10 xaac: 3 (10, 1999P);
11 waac: 3 (11, 2000), 3 (11, 2002L), 3 (11, 2003P),
4 (11, 2007), 5 (11, 2010), 5 (11, 2012)

ITocrifiauii cTpym™m,
3’eIHAHHSA IPOBif-
HUKIiB, 3a/JeKHiCTD
OIIOpPY IIPOBigHUKA
Big Temmeparypi

8 kaac: 4 (8, 19990);

9 kaac: 5 (9, 1999), 3 (9, 2000), 3 (9, 2001), 4 (9, 2002),
5 (9, 2003), 5 (9, 2004P), 4 (9, 2006), 5 (9, 2007P),
5 (9, 2009), 5 (9, 2010);

10 ranac: 5 (10, 200910), 4 (10, 2010), 5 (10, 2011),
5 (10, 2012), 4 (10, 2013), 5 (10, 2013);

11 knac: 3 (11, 1999P), 4 (11, 2000P), 4 (11, 2007P)

Ixepena cTtpymy,
EPC, zakou Oma
LIS 3aMKHEHOT'0
KoJia

11 xaac: 4 (11, 1999P), 1 (11, 20021T), 5 (11, 2011),
5(11, 2012), 5 (11, 2013)
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Temu

Homepu 3agau

3axoH [[pKoyIa—

CTpyMy

JleHIta, MOTYKHIiCTH

8 kaac: 3 (8, 20060);
9 rkaac: 5 (9, 1999), 5 (9, 200410), 5 (9, 2005), 1 (9, 2008);
10 xaac: 5 (10, 2001), 5 (10, 2012)

MaruiTae moJe,
eJIeKTpoMaruiTHa
iHgyKIia

10 xaac: 2 (10, 2010P), 4 (10, 2011), 1 (10, 2012);
11 xaae: 5 (11, 2000), 5 (11, 2001P), 1 (11, 20021T),
4 (11, 2006P), 5 (11, 20061, 2 (11, 2007), 5 (11, 2008),
4 (11, 2009), 5 (11, 2013)

Pyx zapamxeHux
YACTUHOK B €JIeK-

HITHOMY ITOJIAX

TPUYHOMY Ta Mar-

10 xaac: 4 (10, 1999);
11 xaac: 3 (11, 2000), 3 (11, 2002P), 4 (11, 2003),
1 (11, 2004P), 4 (11, 2010M), 4 (11, 2012)

Konueannsa ma xeéuni

Mexaniuni 9 kaac: 5 (9, 2011);
KOJINBAHHSA 11 waac: 5 (11, 2000), 4 (11, 2002), 2 (11, 2003P),
5 (11, 2004), 1 (11, 2006P), 3 (11, 20061T), 1 (11, 2007),
5 (11, 2008), 5 (11, 2009P)
EnexrpomaruiTai 11 kaac: 4 (11, 2004), 4 (11, 2005P), 5 (11, 200511)
KOJIMBAHHS

3SMiHHUH CTPYM

11 xaac: 5 (11, 2001]T), 3 (11, 2003), 4 (11, 2007P)

Mexaniuni xBuai

9 kaac: 1 (9, 2000)

EnexrpomarsiTai 9 kaac: 1 (9, 1999);
xBHIIi 11 xaac: 4 (11, 2004P)
Onmuxka
T'eomerpuyHa 8 kaac: 5 (8, 2008), 3 (8, 200911), 5 (8, 2009), 3 (8, 2010),
OIITHKA 4 (8, 2011), 5 (8, 2012), 5 (8, 2013);

9 xaac: 5 (9, 2000), 5 (9, 2001), 5 (9, 2002), 5 (9, 2006),
1 (9, 2010);

10 kaac: 1 (10, 2009P), 5 (10, 2010), 2 (10, 2012);

11 kaac: 5 (11, 199911), 2 (11, 2000P), 4 (11, 20001I),
3 (11, 2001), 5 (11, 20031T), 1 (11, 20051), 2 (11, 2005P),
3 (11, 2008)
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