YKPATHCbKUIA 30BHIIIHE
LLEHTP HE3AJIEXKHE
= OUIHIOBAHHS OLIIHIOBAHHS - 2008

TECT
[3 ®IBUKHA

Yac Bukonanasg — 150 XxBWIMH

Tect cknanaeThes 3 35 TecTOBUX 3aBaaHb pizHUX (opM. Biamosisi Ha 3aBaanHs Bu

Ma€eTe MO3HAYUTH B OnmaHky A. [IpaBwiia BUKOHAHHS 3a3HAYCHI Mepe] 3aBIaHHIMH
KOXHO1 HOBO1 (hopMHu.

.kal\.):—‘

IHcTpyKuis mogo po60TH B TECTOBOMY 30IIUTI
BinmosinaiiTe TUTbKH TICIs TOTO, IK BU yBaYKHO MPOYUTATH Ta 3pO3yMLITH 3aBJaHHS.
VY pasi HeoOXiTHOCTI BUKOPUCTOBYHTE SIK YSPHETKY BUIbHI BiJ] TEKCTY MICIIS B 30IIIUTI.
HamaraiiTecst BAKOHATH BC1 3aBIaHHS.
VY 3aBpanHaX 29-35 3 KOPOTKOIO BIAMOBIIJII0 YHCIOBI PO3PaXyHKHU JOIIBHO 3/1ii-
CHIOBATH JIMIIIE 32 OCTATOYHOIO (hOPMYJIOI0 PO3B’SI3aHHS 3a]laul B 3aralbHOMY BHT-
JS1, OCKIIBKY MPOMIKHI YHCIIOBI PO3paxyHKH MOXYTh BHUMAaraTu OKpPYIJICHHS
JeSKUX BEJWYHH, 110 MPU3BOAUTH A0 OTPUMAHHS OKPYIJICHOTO MPOMIKHOTO pe-
3yabTaty. Y CBOIO 4epry, OCTaTOYHHUI YHCIOBUH PO3PaxXyHOK, MOOYJOBaHUN Ha
OKpPYIIICHUX TMPOMDKHUX pe3yJabTaTax, MOXE BIJPI3HATUCS BiJl PO3PaxyHKy 3a
OCTaTOYHOI0 (POPMYIIOIO.
Bu maete npaBo ckopucTaTucs TabIuiero npedikcip 10 MO3HAYECHD OWHUIb, TT0-
naHii Ha cropiHili 20 HOTO 301IHTA.

IHcTpyKuis 11010 3an0BHeHHs OJ1aHKA BiagnoBinei A
Jlo Gnanka 3amucyiTe JuIIe MpaBUibHI, HA Bamy gymKy, BiamoBizi.
BinmoBiai BOUCYWTE YIiTKO, 3TIAHO 3 IHCTPYKINE A0 KOXHOI OpPMU 3aBIaHb.
HemnpaBunbsHo 3amucani, 3aKkpeciaeHi Ta M YHINeH] BIATOBIAl B 61aHKy A —
e IIOMUNJIKA!
Sxmo Bu 3anmucany BiAMOBI» HETIPABUIILHO, MOYKETE BUTIPABHTH ii Y BiTIOBIIHOMY
micii Onanka A.
Bamr pe3ynbrar 3anexaruMe BiJl 3arajibHOT KITBKOCTI IPABIIILHUX BIIMOBIICH,
3amyrcanux 10 O1anka A4.
[lepm HiXk BUKOHYBaTH 3aBJlaHHS, [I03HAa4YTe HOMep Barioro 3ommuTa y BiMOBIA-
HOMY MicIi Onanka A.

O3HalloMUBIINCH 3 1HCTPYKIIEIO, MTEPEBIPTE AKICTh APYKY 30IIUTA Ta KIJIbKICTh

cropinok. Ix mae 6yTu 20.

Ba:xkaemo Bam ycmixy!

© VYkpaiHCBKUI LIEHTp OILIHIOBAHHS SKOCTI ocBiTH, 2008
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3aBmanna 1—25 MalTh 4YOTHPHM BapiaHTH BigmoBimi,
IIPABUJIbHUI. O6epits, Ha Bamy nymMKy, npaBuIbHMi BapiaHT i mo3HauTe Horo B
01aHKy A 3rimHo 3 iHCTpyKuicro. He po6iTh iHIIMX MO3HAYOK y 0JaHKY A, TOMY IO
KOMII'IOTEPHA IIporpaMa peecTpyBaTuMe iX K IMOMMJIKHU!

3 gakux Jume OJHWH

BynasTe 0c00IMBO YBAKHi, 3aIIOBHIOIOUH OJIaHK A!
He noripuryiiTe BJIaCHOPYYHO CBOTO Pe3yJIbTaTy HEIIPAaBHJIBHOIO (DOPMOIO 3aIIMCY BiamoBinei

1. VYcraHOBiTH, AKUI i3 rpadikiB 3aJIe;KHOCTI MPUCKOPEHHS Tija BiJ yacy, II10 PyXaeThbCA
OPAMOJIIHIAHO, BilIOBi1a€e piBHOIPUCKOPEHOMY PYXY.
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2. Iliguyac peMOHTY OyAWMHKY IIIMATKHU MITYKAaTYPKU NaJai0Th 3 TPETHOTO ITOBEPXY. Bus-
HauTe, 3 AKOI0 IIOBePXYy NIMATKY INITYKATyPKM ITagaloTh yaABiUi goBImne. Bucora, 3 AK01
IagalTh NIMATKY, BUBHAYAETHCA KiJIbKiCTIO HUMKHIX IIOBEPXiB, IIi TUM, 3 STKOI'O BOHHA
Brnasiz. OmopoM mOBIiTPA BHEXTYHTE.
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3 YeTBepPTOro

3 IIIOCTOTO

3 meB’ATOrO

3 IBAHAAI[ATOTO

3. Buszaure Macy 6pycKa, 10 BUCHTb Ha HUTII. BBaskaiire, 1mo g =10 m/c2.
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451







Busnaure, sK 3MiHUTBCA rpaBiTamiina cujaa B3aeMO/Ail ABOX TiJ OMHAKOBOI Macu,
AKIIO MOJOBUHY MacH IIePIIOro Tijia IepeHecTr Ha IpyTe.
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3MEeHIIUTLCA
Ha 50 0/0

SMEeHIIUTLCA
Ha 25%

301IBIITUTHECA
Ha 50 0/0

301IBIIIUTHECA
Ha 25%

Pagiycu mopmiuiB ABOX ABUTYHIB Bif]piBHAIOTHCA B k pasiB, CTUCK rasiB i 3mimnieHHA
MOPIIHIB oqHaKoBi. Cuiu omopy B 000X ABUTYHIB OfHaKOBi. BusHauTe, sxe Mae OyTu
BiHOIIIEHHA YACTOTH O0EPTaHHA JBUTYHA 3 MEHIIINM PaJliyCOM MOPIITHA A0 YaCTOTH
o0epTaHHA ABUTYHA 3 O1JIBIIINM pagiycoM IIOPIIHS, 1100 IIOTYXHICTh ABUTYHIB OyJja

OJHAKOBA.
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TemroBo0 piBHOBAroH0 HAa3MBAIOTh TAKWI CTAH CUCTEMU, IIPU IKOMY:

A pobora, AKYy BUKOHYE CHCTeMAa, JOPiBHIOE OTPUMAaHil KiJIbKOCTi TeIIJIOTH;

b yci mapameTpu cucTeMmu 3a BiICYTHOCTiI 30BHIIIIHIX BIJIUBIB 3aJIMNIAIOTHCH
He3MiHHUMMN;

B cucrema 3xiiicHIOE Po0OOTY, a ii BHYTPIiIIHA eHepria 3aauIinacTbca 0e3 3MiH;

I' cucrema He Bigae it He OTPUMY€E 330BHI K1JIBKICTh TEILJIOTH.

Ha pucysky B cucremi koopausat V, T 300pakeHO
3aMKHyTui# nukia 1231, spificieHuil Ta3oM CTaJIOl
mMacu. BusHaure, aKuil BUIJISAL Ma€e rpadik mboro

IIUKJIY B CUCTEMi KoopauHar p, V.

Sv

Vo

=lv

P4

P4

v

Busuaure, AKy IIBUAKiCTh TIOBUHHA MAaTH CBUHIIEBA KYJd, 11100 YHACTIZOK yaapy B
CTaJIeBy ILINTY KYJIS IIouaJa IJaBHUTHUCH. TeMmepaTypa KyJi 40 yaapy ZOPiBHIOE
127 °C, Temmneparypa mjaaBjeHHs cBUHINIO gopiBHoe 327 °C. IIuTomMa TenmIoeMHICTD
ceuHIO nopiBHioe 121 JI:x/(kr « K). BBakaiire, 1110 Bcs KiHeTHUHAa eHeprid BUTpava-

€ThCA Ha HarPiBaHHA Ta IJIaBJIEHHA KYJIi.
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IToman 150 m/c

ITounanm 220 m/c

ITounan 340 m/c

ITonan 430 m/c







9. Ha pucyHKYy 300paskeHO0 poO0OUYMUH MTUKJ TEIJIOBOTO ABUTYHAa. Bu3HauTe KOPUCHY PO-

00Ty, AKY 3AiMCHIOE IBUTYH 3a OOUH ITUKJI.
P, MIla &

:3

10 15 20 25 V,ew

A B r

20 IT:x 20 M % 40 Tx 40 MIx

10.

Y enexTpoHarpiBaui, uepes AKUM TeUe IIOCTiHHUM CTPYM, 3a IEBHUU YaC BUALIAETHCA
KiJIBKiCTBH TEmJI0TH, IO AOPiBHIOE @. BusHauTe KiJIbKiCTh TEIJIOTH, IO BUAIINTHCS
3a BABiUi OiIBIIIUH Uac y eJleKTpoHAarpiBaui 3 yaBiui OiJIbIIuM OIIOPOM 3a YMOBH, IITO
BeJIMUNHA CTPYMY 3aJIUINAETHCA Ti€I0 caMOI0, IO i B IePIIIOMY BUIIAAKY.

A b B r

3@ 4Q 2Q Q

11.

IIpu enexTponisi ZnSO, Buginunoca 68 r nuaKy. BuszHauTe 3aTpadeHy Ipu IbOMY
eHeprio, SKIT0 HaIlpyra Ha 3aTHCKadyaX eJeKTPOJIiTHUYHOI BaHHU cTaHOBUTH 10 B.
Enexrpoximiunnii ekBiBayieHT UHKY gopiBHIoE 34 + 10 8 kr/Ku1.

A b B r

2000 MIx 2 M 50 x:x 20 xIIx

12.

MaruiTHHI IOTIK ycepeArHiI KOHTYpAa 3 ILJIOIIel0 Ionepeunoro nepepisy 10 cm? cra-
"HOBUTH 0,2 MB6. Busunaure iHAyKITIito MaraiTHOro mmoJid BcepeaunHi KouTypa. IToie
BBajKamTe OHOPIZHUM.

A b B r

5 T

0,02 Tx 0,5Tn 0,2Tn

13.

¥ moJie 3i cTasoo MarHiTHOIO iHAYKITi€Io BiIiTae e1eKTpoH. BusHaure, aKa cuja gie Ha
€JIEKTPOH.

A b B r

Cuna Ammepa Cua Jlopenna Cuna Apximena Cuna Kynoua

14.

YcTaHOBITE, B3BaEMO/Ii10 Uoro crioctepiras Epcren y cBoeMy (DyHIaMeHTAIbHOMY JTOCJIiTi.
B3a€MO/IiI0 IBOX ITPOBIIHUKIB i3 CTPYMOM;

B3a€EMO/il0 HAaMarHiuyeHNX T'0JIOK i3 3apAaIKeHM e00HiTOBUM AUCKOM;
B3a€EMO/Ii}0 MATrHITHOI CTPiJIKU 31 CTPYMOM, III0 IIPOTiKAa€e B €JIEKTPOJIiTi;
B3a€MO/Iil0 MAarHiTHOI CTPiJIKY 3 MAarHiTHIM II0JIEM NPOBiJHUKA, II0 IKOMY Teue
CTPYM.

HE TR






15. Ilopsax 3 KOTYIIKOIO, HAMOTAHOIO aJIIOMiHi€eBUM APOTOM HAa HeMarHiTHOMY KapKaci,
migBimmeni Ha HUTKax ABa marHitu (1 i 2). Busunaure, mio BizdyBaTumMeThCs 3 MarHi-

16.

TaMU [icJad 3aMUKaHHA BUMNKava B eJIeKTPUYHOMY KOJIi.

-
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00MIBa MArHiTU MPUTATHYTHCS 10 KOTYIIIKH;
o0uaBa MarHiTHU BiAIITOBXHYTHCA BiJl KOTYIIIKH;
MAarHiTHU CIIOYATKY IMMOBEPHYTHCA Ha 180°, TOTIiM IPUTATHYTHCA A0 KOTYIITKH;
Mar"iT 1 IpUTATHETHCA 0 KOTYIIIKM, MAarHiT 2 BiAIIITOBXHETHCA BiJ Hel.

IIpoBimHUK, KOKeH MeTp AKoro mae macy 10 r, 3aBuC B OJHOPiAHOMY MarHiTHOMY
OJIi IePIEeHANKYJISAPHO 10 MOTr0o CUJIOBUX JIiHilI. BusdHauTe iHAYKIiI0 MaraiTHOTO
I10JIs1, KOJIY CHJIA CTPYMY B IIPOBigHUKY mopiBHoe 10 A. Beaskaiite, mo g =10 m/c2.
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0,1 Tx

1Tx

0,001 T

0,01 Txa

17.

IInaByunii Oyit 3a 45 ¢ mimHABCA Ha rpebeHsaX XBUJIb 15 pasiB. BusHaure miBUAKiCTD

XBUJIb, SKIIO BiICTAHb MiK IXHiMU rpebeHaMU JOPiBHIOE 3 M.
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0,33 m/c

1mMm/c

3m/c

9m/c

18.

YacroTa ejlIeKTPpOMarHiTHUX KOJUBaHb Yy KOHTYPIi nopiBHIoe 20 KI'1. Busnaure ua-
CTOTY, AKIIO KOHAeHcaTop eMHicTIO 0,2 MK®D 3aMiHUTH KOHAEHCATOPOM EMHICTIO D MK®D.
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400 xI'n

4 gkI'g

800 I'r

8 kI'rg

19.

EnexTpomaruiTHa XBUJAA MNOIMUPIOETHCA Y IIPOCTOPI.
TBEPAKEHHA.

HIBuaKicTh €JIEKTPOMATHITHNX XBUJIb Y BAKYYMi 3aJI€2KUTH BiJl JOBXKWHU XBUJIi.
BexTop maruiTHOI iHAYKITiI OIS XBUJIi HAaNPAMJIeHUH y O0iK 11 MOIMTUpeHHs.
EnexTpoMarHiTHa XBUJISA € IIOTIEPEUYHOIO XBUJIEIO.
IJ1s1 MO pPeHHA eJIeKTPOMArHiTHUX XBUJIb IIOTPi0OHEe Py KHE cepeoBUIIe.

-

Bubepithr mnpaBmabHe






20. Bimowmo, 110 TpanchopmaTop I HaBaHTaKeHHAM I'yae. [[prumHO0 BUHUKHEHHS 3BYKY €:
A 3MiHaA HOBXKWHU IPOTY IIPU HarpiBaHHI;

b KoamBaHHS BUTKiB 00MOTOK YHACJiJOK MarHiTHOI B3aeMO/Iii;
B xKoauBaHHA NJIaCTMHOK OCeP/d IPU IlepeMarHiuyBaHHi;
I' posmimpeHHA MOBITPA IIPU HarpiBaHHi.

21. BzaemHe mocuJieHHS 4YM MTOCJa0JeHHS JIBOX KOTepPeHTHUX CBITJIOBUX XBUJIb

Ha3WBaETHCA:

A nudpaxiiero cBiTia;

b iuTepdepeniriero cpiTia;
B BigOuBamuaM cBiTiIa;

I' 3anomieHHAM cBiTJAa.

22. MakcuMaJjibHa BiIcTaHb BUSBJIEHHS 00’ €KTa JJOKATOPOM cTaHOBUTH 150 kM. Busunaure
YacTOTy BUIIPOMiHIOBAHHSA BUCOKOYACTOTHUX IMITYJIbCIB IIUM pajsiojiokaTopoM. Ma-
KcuMaJibHa BiJicCTaHb BUABJIEHHSA He 3aJIeKUTh BiJ IIOTYXKHOCTI pamiojokaTopa.
IIBuaxicTs cBiTsa qopiBHIOE 3 - 108 M/c.

A 1000 immrysibciB 3a CEKYHIY;
b 2000 imMmmmysbciB 3a cCeKyHIY;
B 4000 immmysibciB 3a CeKYHIY;
I' 8000 immmysnbciB 3a ceKyHIY.

23. CBiTsioBU#I TPOMiHB HEepexXonuTh i3 cepemoBuIia 1
B cepenoBuire 2 (auB. pucyHOK). BubepiTs mpaBuibHe
TBEPAKEHHS.

1
2
‘r
T
A Tlpominb nmepexonuTs i3 cepemoBuinia 1 y cepemoBuilie 2, He 3aJIOMJIIOIOUYNCE.
b Kyt nagiaasa npomMeHs GiJIbIIUH Bif KyTa 3aJIOMJIEHHS.
B IIIBuakicThk cBiTs1a B cepemoBuiri 1 MeHIIa, HisK y cepemoBuIi 2.
I' JloB:kmHa CBITJIOBOI XBWJII B CEPENOBUINI 2 MeHINa BiJ JOBXKWHU XBUJL B
cepemoBuIrdi 1.
24. fAnpo ‘Z?),Fe BUIIPOMEHUJIO HEUTPOH. Y KaKiTh YMCJI0 HYKJIOHIB Y HOBOMY SAAPi.
A b B r
26 58 25 59
< 239
25. IzoTOmI KOO eJIeMEeHTa YTBOPIOETHCA IIPU €JIEKTPOHHOMY (3-posmai o3 Np.

A b B r
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Y 3aBgaHHAX 26—28 10 KOKHOTO 3 YOTUPHOX PANKIB iH(hopMmariii, mosHaueHUX Hudpamu,
BUOEpiTH onuH, HA Bamry 1ymMKy, npaBuJIsHMI BapiaHT, mo3HaueHnil 0yKkBoro. IlocraBTe
MO3HAYKM B TAOJIMIIi 30IIMTAa HA NMEPEeTHHi BigmoBimHuMX paakiB (mudpu) i KOJOHOK
(0ykBm). IlepeHeciTh mo3Hauku M0 01aHKa A 3rimHO 3 iHCTpYKIi€ero. Yci inmi Buau Ba-
IIOTO 3amucy y 0JIaHKY A KOMIT'I0OTepHa mMporpaMa peecTpyBaTuMe sIK IOMIJIKY!

ByapTe 0c00MBO yBaKHi, 3aII0OBHIOIOYM OJTaHK A!
He noripuryiiTe BJIaCHOPYYHO CBOT'0 Pe3yIbTaTy HeIPaBUJIBbHOIO (hDOPMOIO 3aIMHUCY BignoBineit

26. YCcTaHOBITH BiAMMOBiAHICTD MidK PisMUYHUM 3aKOHOM Ta (D)OPMYJIOIO, II[0 MOT0 OIIMCYE:

3aKOH 30epeKeHHA iMITyJIbCY;
Ipyrui 3akoH nuHaMiky HeroToHA;
TpeTiit 3akoH fuHaMiku HrioToHA;
3aKOH BCECBITHBHOTO TSAKIHHS.

[ NVURN VI

ABBT I

27. YcTaHOBITH BiATIOBiAHICTE MisK HazBaMu MPUJIAIiB AJIS PeecTpallii pagioakKTUBHOTO
BUIIPOMIiHIOBAaHHA Ta (PiBMUYHMMU IpoIllecaMU, Ha AKUX I'PYHTYEThCSI poboTa MuUX

npuaaaiB:

1 rgiumnpHUK eiirepa-Mionnepa; A ioHiBallis MOJIEKYJ piguHMT;

2 OyxabbarkoBa Kamepa; B BunpomiHOBaHHSA KBaHTiB CBiTJIa JIOMiHO(DO-
3 kamepa BinbcoHa; poM, Ha AKUHU MOTPANJIAIOTh YaCTUHKU;

4 doroemynbCciiHUT JiUnIbHUK. B ioHiZaImia moseKys (poToeMyibCii;

I' yrBOpEHHA EeHTPiB KOHIEHcAaIlil mapu 3a pa-
XYHOK 10HiBaIii MoJIeKyJ rasy;

J rasoBuii po3pan, 10 BUHUK YHACJIiJOK 10Hi-
3aIrii MoJIeKyJI rasy. ABBT I

W N

28. YcTaHOBITH BiAIIOBIAHICTE MisK Ha3BaMM OJIMHUID (PiSMUYHUX BEJIMYUH i PisMUHUMU
BeJIMUNHAMMU, OJISI BUMipPIOBAaHHS AKNUX BOHU BUKOPUCTOBYIOTHCH:

1 eJleKTpoeEMHICTD; A Tecia;

2 wmar”iTHa iHAyKIisg; B BoJabT;

3 szapan; B ammep;

4 cuxactpymy. I' KymnoH; ABBT]
I dapan.

[NEVUR Ul
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Y 3aBmaHHAXx 29—35 BOMIIITH BiAIOBiAHh Ta mepeHeciTh il 40 6JaHKA BigmoBimein A.
(UucoBy BiZmoBiap DOIIIHPHO PO3PAXOBYBATH 3a OTPMMAHOK (hOPMYJI0I0 PO3B’A3aHHS
3a7ayvi B 3ara;JJbHOMY BUTJISATI.)

29. Pyx Tina omucyeThcsa piBHAHHAM X = — 5 + 2 + 9¢2. BusHaure (y M/c?) IpUCKOpeHHA,
3 AKUM PYXaeThCA TLIO.

Bigmosinb:

30. [Ba xjonmi po3TATYIOTh T'YMOBUH JXKTYT Y IPOTUJIEKHI 00K, IPUKPIITUBIIIN IO 1OTO
KiHIiB muHamomerpu. BusHauTre (y HbIOTOHAX) CHUJY HPYsKHOCTi, III0 BUHUKAE B
IKTYTi, Koau obuaBa suHaMoMeTpu noxasyioTs 10 H.

Bigmosinsb:

31. Temneparypa napu B HarpiBaui napoBoi Typ06inu mopiBamoe 227 °C, TemnepaTrypa xo-
JoaguabHUKA nopiBHIoe 27 °C. BusHaure (y BiicOTKax) MaKCUMAaJIbHO MOKJIVBE 3HA-
yenua KK][ mapoBoi Typbinu.

Bigmosian:

32. ¥V kaninapi Boga miguimaersesa Ha BucoTy 10 mm. Busnaure (B mitimeTpax), AKoi Ma-
KCUMAaJIbHOI TOBXKUHU (BUCOTH) CTOBITYMK BOAU MOKe BTPUMATU BEPTUKAJIbHUNA Ka-
mijAp 3 o60Ma BiAKPUTUMHU B ITOBiTpi KiHIIAMU.

Bigmosingb:
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33. IIBa koHmeHcaTopu 3’eaHaHi mocaigoBHo. Ha omHOMY 3 HUX Hanucauo «1 MKD, 6 By,
Ha apyromy HamnucaHo «2 MK®, 6 B». Busuaure (y BosibTax), SIKy MaKCUMAaJIbHO J10-
IyCTUMY HAIpPyry MOKHA IIPUKJIACTHU A0 Iiel AiIAHKY KoJa.

Bigmosinb:

34. Ilepion BepTUKaJIbHUX KOJUBAHb TATAPS HA IPYKUHI JopiBHIOE 3,6 c. BusHaure (y ce-
KYHIaXx), SKUM Oyze IIepioJ KoJmBaHb, AKIIO Macy TArapda 30iabmmuTy y 8 pasiB, a
JKOPCTKiCTh MPYKUHU 301JILIITUTHY B 2 pasu.

Bigmosinab:

35. YKaKiTh mepioa miBposmaay paaioaKTUBHOTO ejeMeHTa (B 1o0ax), AKIIO HOTO aK-
TUBHICTH 3MeHITUJIACh ¥ 8 pasis 3a 15 #mio.

Bigmosinb:
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IIpedikcu 1o mo3HaAUYEeHHb OTUHUILH

HatimenyBanusa | IlosHauenHs | MHOMKHUK HaitimenyBanua | [losHauenHs | MHOMKHUK
rira r 10° caHTH c 102
Mera M 106 mii M 1073
Kimo K 103 MiKpo MK 10°6
reKTO T 102 HaHO H 10°°
Ienn I 10! miKo o 1012

Kimens TecToBoro 3ommura

20



YKPAIHCbKWIA 3OBHIIIIHE
LLEHTP HE3AJIEXXHE
= OUIHIOBAHHS OLITHIOBAHHS — 2008

HAKOCTI OCBITH

TECT
[3 ®IBUKHA

Yac Bukonanasg — 150 XxBWIMH

Tect cknanaeThes 3 35 TecTOBUX 3aBaaHb pizHUX (GopM. Biamosisni Ha 3aBaanHs Bu

Ma€eTe MO3HAYUTH B OnmaHky A. [IpaBwiia BUKOHAHHS 3a3HAYCHI Mepe] 3aBIaHHIMH
KOXHO1 HOBO1 (hopMHu.

.kal\.):—‘

IHcTpyKkuis mogo po60TH B TECTOBOMY 30IIUTI
BinmosinaiiTe TUTbKH TICIIs TOTO, K BU yBaYKHO MPOYUTATH Ta 3pO3yMLITH 3aBIaHHS.
VY pasi HeoOXiTHOCTI BUKOPUCTOBYHTE SIK YSPHETKY BUIbHI BiJ] TEKCTY MICIIS B 30IIIUTI.
Hamararitecst BUKOHATH BC1 3aBIaHHS.
VY 3aBpanHaX 29-35 3 KOPOTKOIO BIAMOBIIJIIO YUCIOBI PO3PaXyHKHU JOIIIBHO 3/1ii-
CHIOBAaTH JIMIIIE 32 OCTATOYHOIO (hOPMYJIOI0 PO3B’SI3aHHS 3aJlaul B 3aralbHOMY BHT-
JS71, OCKIIBKY MPOMIKHI YHCIIOBl PO3PaxyHKH MOXYTh BHUMAaraTtu OKpPYIJICHHS
JeSKUX BEJWYHH, 110 MPU3BOAUTH A0 OTPUMAHHS OKPYIJICHOTO MPOMIXKHOTO pe-
3yabTary. ¥ CBOK 4epry, OCTaTOYHUH YHMCIOBUN PO3PaXyHOK, MOOYTOBaHUN Ha
OKpPYIIICHUX IMPOMDKHUX pPe3yJbTaTax, MOXe BIJPI3HATUCS BiJl PO3PaxyHKy 3a
OCTaTOYHOI0 (POPMYIIOIO.
Bu maete npaBo ckopucTatucs Tadiuiiero npedikciB 10 MO3HAYCHb OAUHHILb, T0-
naHii Ha cropiHili 20 HOTO 301IHTA.

IHcTpyKuis 1010 3an0BHeHHs OJ1aHKA Bianosinei A
Jlo Gnanka 3amucyiTe JuIIe MpaBUibHI, HA Bamy gymKy, BiamoBizi.
BinmoBiai BOuCyWTEe 4YiTKO, 3TiJHO 3 IHCTPYKLIEIO A0 KOXKHOI (OpPMHU 3aBAAHB.
HemnpaBunbsHo 3amucani, 3aKkpeciaeHi Ta M YHINeH] BIATOBIAl B 6maHKy A —
e IIOMUNJIKA!
Sxmo Bu 3anmucany BiAMOBIh HETIPABUIILHO, MOXKETE BUTIPABHTH ii Y BiTIOBIIHOMY
micii Onanka A.
Bam pe3ynbrar 3anexaruMe BiJl 3aralibHOT KITBKOCTI IPABHIILHUX BIAMOBIICH,
3amyrcanux 10 O1aHka A4.
[lepm HiXk BUKOHYBaTH 3aBJaHHS, [I03Ha4YTe HOMep Barioro 3ommuTa y BiIMOBIA-
HOMY MicIi Onanka A.

O3HalloMUBIINCH 3 THCTPYKIIEIO, MIEPEBIPTE AKICTh APYKY 30IIUTA Ta KIIbKICTh

cropinok. Ix mae 6yTu 20.

Baxkaemo Bam ycmixy!

© VYkpaiHCBKUI LIGHTP OIL[IHIOBaHHSA SKOCTI ocBiTH, 2008
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3aBganna 1—25 MaoTh 4YOTHPHM BapiaHTH BigmoBini,

3 gakux Jume OJWH

IIPABUJIbHUI. O6epits, Ha Bamy nymMKy, npaBuIbHMI BapiaHT i mo3HauTe HOro B
01aHKy A 3rimHo 3 iHCcTpyKuicro. He po0iTe iHIIMX MO3HAYOK y O0JaHKY A, TOMY IO
KOMII'IOTEPHA IIporpaMa peecTpyBaTuMe iX K IMOMMJIKHU!

BynasTe 0c00,IMBO YBAKHi, 3aIIOBHIOIOUH OJIaHK A!
He noripuryiiTe BJIaCHOPYYHO CBOTO Pe3yJIbTaTy HEIIPAaBHJIBHOIO (DOPMOIO 3aIIMCY BigmoBimei

1. VYcraHOBiTH, AKUI i3 rpadikiB 3aJIe;KHOCTI MPUCKOPEHHS TijIa BiJ yacy, III0 PyXaeThbCA
OPAMOJiHIAHO, BiAIOBigae PiBHOIPUCKOPEHOMY PYXY.
A b B r
a4 a
0 t 0 t 0 t
2. Iliguyac peMOHTY OyAWMHKY IIIMATKHU MITYKAaTYPKU NaJai0Th 3 TPETHOTO ITOBEPXY. Bus-
HauTe, 3 AKOI0 IIOBePXYy NIMATKY INTYKATyPKM IIagaloTh yaABidui qoBImne. Bucora, 3 AKO01
IagaroTh IIMATKY, BUBHAYAETHCA KiJIbKiCTIO HUKHIX ITIOBEPXiB, I TUM, 3 STKOI'O BOHHA
Brnasiz. OmopoM mOBIiTPA BHEXTYHTE.
A b B r
3 meB’saATOro0 3 YeTBepPTOro 3 1rocToro 3 IBaHAAIATOTO
3. Busnaure Macy 6pycKa, 10 BUCHTb Ha HUTI. BBaskaiire, mo g =10 m/c2.

45

180







4. BusHauTe, AK 3MiHUTBLCA IpaBiTallifiHa cuia B3aeMOil ABOX TiJ OJHAKOBOlI Macwu,
AKIIO MOJOBUHY MacCH IIePIIOro Tijla IepeHecTr Ha IpyTe.

A b B T
3MEeHIIUTLCA 301IBIITUTHECA SMEHIINTHCA 301IBIIIUTHECA
Ha 0% Ha 50% Ha 25% Ha 25%

5. Pagiycu mopmiHiB 1BOX ABUTYHIB BiIpisHAIOTHCS B kK pasiB, CTUCK rasiB i 3aMmimenusa
MOPIIHIB ogHaKoBi. Cuiu omopy B 000X ABUTYHIB OfHaKOBi. BusHauTe, sxe Mae OyTu
BiTHOIIIEHHS YaCTOTH O0€PTAHHSA ABUIYHA 3 MEHIIINM PALiyCOM IIOPIIIHS J0 YaCTOTHU
o0epTaHHA ABUTYHA 3 O1JIBIIIUM pagiycoM IIOPIIHS, 100 IIOTYKHICTh ABUTYHIB Oyja

OLHAKOBA.
A B T
i k £

6. Tens0BOIO PiBHOBAroo Ha3MBAIOTh TAKUI CTAH CUCTEMU, IIPU AKOMY:

A
He3MiHHUMMN;

b
B
r

7. Ha pucysky B cucremi koopaunuat V, T 3006pakeHO

ycCi ImapaMeTpu CUCTEMHU 3a BiICYTHOCTI 30BHIITHIX BIJIMBIB 3aJIUINAI0THCA

cucrTeMa 3OiMiCHIOE pPoboTy, a ii BHYTpilIHS eHeprisa sanumiaeTbca 0e3 3MiH;
poboTa, AKY BUKOHYE CUCTEMA, JOPiBHIOE OTPUMAHINA KiIBKOCTi TEIJI0TH;
crucTeMa He Biggae i He OTPUMY€E 330BHI KiJIbKiCTh TEILIOTH.

Va4
3aMKHyTui# nukja 1231, spificieHuil Ta3oM CTaJIOl 3 < 9
macu. BusHaure, AKuil BUIJIAL Ma€e rpadik mboro
IMUKJYy B CUCTEMi KoopAuHAT p, V.
A L
0 i
A b B r
Pa P4 s P4
1 1 2
1 2
2 3 2 o 3
g v |0 V|0 vl © v

8. Busnaure, AKy NIBUAKICTh MOBUHHA MaTU CBUHIIEBA KYJIsd, 100 YHACTiIOK yaapy B
CTaJieBy ILINTY KYJIS IIodUaJa IJaBUTHUCH. TeMmepaTypa KyJi 40 yaapy ZOPiBHIOE
127 °C, Temmneparypa miaaBjeHHs cBUHINIO gopiBHoe 327 °C. IIuTomMa TemIoeMHICTD
cBuHIIO nopiBHIoe 121 JI:x/(kr * K). BBaskaiire, 1110 Bcs KiHeTHUHAa eHeprid BUTpava-
€ThCA HA HarpiBaHHA Ta MJIABJEHHS KYJIi.

A

b

B

r

IToman 150 m/c

ITounan 340 m/c

ITonanm 220 m/c

ITonan 430 m/c







9. Ha pucyHKYy 300paskeHO0 poOOUYMUH MTUKJ TEIJIOBOTO ABUTYHA. Bu3HauTe KOPUCHY PO-

00Ty, AKY 3AiMCHIOE IBUTYH 3a OOUH ITUKJI.

P, MIla &

:3

10 15 20 25 V,ew

A B r

40 Tx 40 MIx 20 M & 20 IT:x

10.

VY enexTpoHarpiBaui, uepes AKU TeUe IIOCTiHHUM CTPYM, 3a IEBHUU YaC BUALIAETHCA
KiJIBKiCTBH TEmJI0TH, IO AOPiBHIOE @. BusHauTe KiJIbKiCTh TEIJIOTH, IO BUAIINUTHCS
3a BABiUi OiIBIIIUH Uac y eJleKTpoHArpiBadi 3 yaBiui OiJIbIIuM OIIOpoM 3a YMOBH, IITO
BeJIMUMHA CTPYMY 3aJIUINAETHCA Ti€I0 caMOI0, IO i B IePIIIOMY BUIIAAKY.

A b B r

Q 2Q 4Q 8@

11.

IIpu enexTponisi ZnSO, Buginunaoca 68 r nuEKy. BusHauTe 3aTpadeHy Ipu IbOMY
eHepriio, SKIT0 HaIIpyra Ha 3aTHCKadyaX eJeKTPOJiTHUYHOI BaHHU cTaHOBUTH 10 B.
Enexrpoximiunnii ekBiBayieHT UHKY HopiBHIOE 34 + 10 8 kr/Ku.

A b B r

2M]IIx 2000 MI:x 50 x:x 20 x &

12.

MarsiTHAI HOTIiK ycepeauHi KOHTypa 3 ILIOINEI0 monepeynoro nepepisy 10 cm? cra-
HOBUTH 0,2 MB6. BusHaure iHAyKITil0o MAarLiTHOro IoJid BcepeaunHi KouTypa. Iloe
BBajKamTe OHOPIZHUM.

A b B r

5 T

0,02 Tx 0,2Tn 0,5Tn

13.

¥ moJie 3i cTasoo MarHiTHOIO iHAYKITi€Io BiIiTae e1eKTpoH. BusHaure, aKa cuja gie Ha
€JIEKTPOH.

A b B r

Cuna Ammepa Cuna Kynona Cuna Apximena Cuia Jlopenna

14.

YcTaHOBITE, B3BaEMOIi10 Uoro crioctepiras Epcren y cBoeMy (DyHIaMeHTAIbHOMY JTOCIIiTi.

A B3aemMozilo JBOX MPOBIJHUKIB i3 CTPpyMOM;

b B3aemopgiio MargiTHOI CTPIJIKY 3 MATHITHUM II0JIEM IIPOBITHMKA, II0 SKOMY Teue
CTPYM;

B B3aemoziro MarHiTHOI CTPLJIKU 31 CTPYMOM, IIIO IIPOTiKAa€ B €JIEKTPOJIITI;

I' B3aemofilo HaMar"iuyeHMUX T'OJIOK i3 3apAMKeHUM e00HiTOBUM AUCKOM.

6






15.

16.

Ilopan 3 KOTYIIIKOI0, HAMOTAHOIO AJIIOMiHiI€EBUM JPOTOM HAa HEMarHiTHOMY Kapkaci,
migBimmeni Ha HUTKax ABa marHiTtu (1 i 2). Busnaure, mio BizdyBaTumMeTbCcs 3 MarHi-
TaMU [icJad 3aMUKAHHA BUMNKava B €JIeKTPUYHOMY KOJIi.

LLLLY LLLLS
1 2
N s L] [ | | N _§

-

Mar"iT 1 IpuTATHEThCA 0 KOTYIIIKM, MAarHiT 2 BigIIITOBXHEThCA BiJ Hel;
o0MIBa MarHiTH BiAIITOBXHYTHCA BiJl KOTYIIIKH;
00MIBa MAarHiTU MPUTATHYTHCSA 10 KOTYIIIKH;

MarHiTU CIIOYATKY IMOBEPHYTHCA Ha 180°, mOTIiM IPUTATHYTHCA 10 KOTYIITKH.

IIpoBimHUK, KOKeH MeTp AKoro mae macy 10 r, 3aBuC B OJHOPiAHOMY MarHiTHOMY
OJIi IePIEeHANKYJISAPHO 0 MOTr0 CUJIOBUX JIiHili. BusdHauTe iHAYKIiI0 MaraiTHOTO
II0JIs1, KOJIY CHJIA CTPYMY B IIPoBigHUKY mopiBHIoe 10 A. Beaskaiite, mo g =10 m/c2.

A

b

B

r

0,01 Tn

0,1 Tx

0,001 T

1Tx

17.

IInaByunii Oyit 3a 45 ¢ mimHABCA Ha rpebeHsaX XBUJIb 15 pasiB. BusHaure miBUAKiCTD

XBUJIb, SKIITO BiICTAHb MiK IXHiMU rpebeHaMU JOPiBHIOE 3 M.

A

b

B

r

0,33 m/c

3m/c

9m/c

1mMm/c

18.

YacToTa ejlIeKTpOMarHiTHUX KOJUBaHb Yy KOHTYPIi gopiBHIoe 20 KI'1. Busnaure ua-
CTOTY, AKIIO KOHAeHcaTop eMHicTIO 0,2 MK®D 3aMiHUTH KOHAEHCATOPOM EMHICTIO 5D MKD.

A

b

B

r

400 xI'n

800 I'ry

4 gxI'g

8 kI'rg

19.

EnexTpomaruiTHa XBUJA MNOIMHUPIOETHCA Y IIPOCTOPI.
TBEPAKEHHA.

HIBuaKicTh €JIEKTPOMATHITHUX XBUJIb Y BAKYYMi 3aJI€2KUTH BiJl TOBXKUHU XBUJIi.
EnexTpoMarHiTHa XBUJISA € IIOTIEPEUYHOIO XBUJIEIO.
BexTop maraiTHOI iHAYKITiI MOJIST XBUJIi HANPAMJIeHUH y OiK 11 MOMTMpeHHs.
IJ1s1 MO pPeHHA eJIeKTPOMArHiTHUX XBUJIb IIOTPi0OHE Py KHE cepeoBUIIe.

-

Bubepith mpaBuabHe






20. Bimowmo, 110 TpanchopMaTOop I HaBaHTAXKeHHAM I'yze. [[prumHO0 BUHUKHEHHS 3BYKY €:
A KoJmBaHHA IIJJaCTUHOK OCePJA IIPU IIepeMarHiuyBaHHi;

b KoamBaHHS BUTKiB 00MOTOK YHACJiTOK MarHiTHOI B3aeMO/Iii;
B 3wmiHa moBXUHM IPOTY OPU HArpiBaHHI;
I' posmmpeHHA OBITPA IPU HarpiBaHHi.

21. BzaemHe mocuJIeHHS YW TOCJa0JeHHS JIBOX KOTepPeHTHUX CBITJIOBUX XBUJIb

Ha3WBAETHCA:

A nmudpaxiiero cBiTia;

b 3Bajomiuenuam cBiTia;

B BigOumBamuaM cBiTIIa;

I' imTepdepeniiiero cpiTia.

22. MakcuMaJsibHa BificTaHb BUSABJIEHHS 00’ €KTa JOKATOPOM cTaHOBUTH 150 kM. BusHaure
YacTOTY BUIIPOMiHIOBAHHSA BMCOKOYACTOTHUX IMITYJbCIiB IIUM pajiojiokaTopom. Ma-
KcuMaJibHa BiJicTaHb BUABJIEHHS He 3aJIE:KUTh BiJ IIOTYKHOCTI pagiojiokaTopa.
IIsuakicTs cBiTsa qopiBHIOE 3 - 108 M/cC.

A 4000 imMmmrysibciB 3a CEKYHIY;
b 2000 immysbciB 3a ceKyHIY;
B 1000 imMmmrysibciB 3a ceKyHIY;
I' 8000 immmysbciB 3a ceKyHIY.

23. CBiTyioBU#I TPOMiHB HepexXoauTh i3 cepemoBuIa 1
B cepenoBuirie 2 (auB. pucyHOK). BubepiTh mpaBuibHe
TBEPAKEHHSA.

1
2
]
L1
A Tlpominb mepexoauTs i3 cepemoBuira 1 y cepenoBuirie 2, He 3aJI0MJIIOIOUYNCE.
b IIIBuakicThk cBiTsIa B cepemoBuiri 1 MeHIIa, HisK y cepemoBuIi 2.
B Kyt nagiaasa npoMeHs GiJIbIINH Bifg KyTa 3aJI0MJIEHHS.
I' JloB:kmHa CBiTJIOBOI XBWJII B CEPENOBUINI 2 MeHINA BiJ MOBXWHU XBUJL B
cepemoBuIri 1.
24. fAnpo ‘Z?),Fe BUIIPOMEHMJIO HEUTPOH. Y KAaXKiTh YHCJI0 HYKJIOHIB Y HOBOMY SAApPi.
A b B r
58 26 25 59

< 239
25. IzoTOmI IKOTO eJIeMEeHTa YTBOPIOETHCA IIPU €JIEKTPOHHOMY (3-po3mafi o3 Np.

A

b

B

r

10




11




Y 3aBgaHHAX 26—28 10 KOKHOTO 3 YOTHPHOX PANKIB iH(popMmariii, mosHaueHUX Hudpamu,
BUOEpiTH onuH, HA Bamry 1ymMKy, mnpaBuJIsHMI BapiaHT, mo3HaueHnil 0ykBoro. IlocraBTe
MO3HAYKM B TAOJIMIIi 30IIMTA HA NMEPEeTHHi BigmoBimgHMX paakiB (mudpu) i KOJOHOK
(0ykBm). IlepeHeciTh mo3HauKku 10 01aHKa A 3rimHO 3 iHCTpYKIi€ero. ¥Yci inmi Buau Ba-
IIOTO 3amucy y 0JIaHKY A KOMIT'I0OTepHa IMporpaMa peecTpyBaTuMe sIK IOMIJIKY!

BynabpTe 0c00JMBO yBasKHi, 3aII0OBHIOIOYM OJTaHK A!
He nmoripmryiiTe BIaCHOPYYHO CBOT'0 Pe3yIbTaTy HeIPaBUJIBbHOIO (hDOPMOIO 3aIHUCY BignoBineit

26. YCcTaHOBITH BiAMOBiAHICTD MidK PisMUHUM 3aKOHOM Ta (D)OPMYJIOIO, IO MOT0 OIIMCYE:

3aKOH 30epeKeHHA iMITyJIbCY;
TpeTiit 3akoH fuHaMiku HeioToHAa;
Ipyrui 3akoH nuHaMiky HeroToHA;
3aKOH BCECBITHBHOTO TSAKIHHS.

[ NVURN VI

ABBT I

27. YcTaHOBITH BiATIOBiAHICTE MilK HazBaMu MPUJIAIiB AJIS PeecTpallii pagioakKTUBHOTO
BUIIPOMIiHIOBAHHA Ta (PiBMYHMMU IpoIllecaMu, Ha AKUX I'PYHTYEThCSI poboTa IMUX

npuaaaiB:

1 niumnpHUK [efirepa-MroJiepa; A ra3oBuil po3psn, 0 BUHUK YHACJHIiJAOK i0Hi-
2 kamepa Binbcona; 3aIrii MoJIeKyJI ra3y;

3 OyxabbarkoBa Kamepa; b BunpomiHOBaHHSA KBaHTiB CBiTJIa JIOMiHO(DO-
4 doroeMyIbCIHHUN JIUNIBLHUK. poM, Ha AKUHU MOTPANJIAIOTh YaCTUHKU;

B iownisaiia mosiekyJ1 (pOTOEMYJIbCiT;

I' yrBOpEHHA IEeHTPiB KOHIEeHcAaIlil mapu 3a pa-
XYHOK 10Hi3aIii MoJieKyJI ras3y;

I iowmisallisa MoJieKyJI piquHuU. ABBT I

W N

28. YcTaHOBITH BiAIIOBIAHICTE MisK Ha3BaMM OIMHUID (Pi3MUYHUX BEJIMUYUH i PisMUHIMU
BeJIMUNHAMMU, OJISI BUMipIOBAaHHS AKNUX BOHU BUKOPUCTOBYIOTHCH:

1 eJleKTpoeEMHICTD; A dapan;

2 3zapqan; b BoJbT;

3 wmarHiTHAa imgykuig; B awmmep;

4 cuxactpymy. I' KymnoH; ABBT]
I Tecna.

[NEVUR Ul

12
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Y 3aBmaHHAXx 29—35 BOMIIITH BiAIOBiaAHh Ta mepeHeciTh ii M0 6JaHKA BigmoBimein A.
(UucsoBy BiZmoBiah MOIIIHPHO PO3PAXOBYBATH 3a OTPMMAHOK0 (hOPMYJI0I0 PO3B’A3aHHS
3a7ayvi B 3ara;JJbHOMY BUTJISATI.)

29. IBa xJIonIli pO3TATYIOTH 'YMOBUH JKTYT Y IPOTUJIEIKHI 00K, IPUKPITTUBIIIA O TOTO

KiHiiB auHamoMmerpu. BusHauTre (y HbIOTOHAX) CHUJY IIPYKHOCTi, IIT0 BUHUKAE B
MKTYTL, KOJIX 00MBa TMHAMOMETPH nokasyoTs 10 H.

Bigmosins:

30. Pyx Tina omucyeThcsa piBHAHHEAM X = — 5 + 2 + 9¢2. BusHaure (y M/c?) IpUCKOpeHHA,
3 AKUM PYXaeThCA TLIO.

Bigmosinb:

31. Temneparypa napu B HarpiBaui napoBoi Typ6inu mopiBaIoe 227 °C, TemnepaTrypa xo-
JoaguabHUKA gopiBHIoe 27 °C. BusHaure (y BiicOTKax) MaKCUMAaJILHO MOKJIVBE 3HA-
yenua KK][ mapoBoi Typbinu.

Bigmosian:

32. ¥V kaninapi Boga miguimaersesa Ha BucoTy 10 mm. Busnaure (B mitimeTpax), AKoi Ma-
KCHUMAaJIbHOI TOBXKUHU (BUCOTH) CTOBITYMK BOAU MOXKe BTPUMATU BEPTUKAJIbHUN Ka-
mijAp 3 o60Ma BiAKPUTUMHU B ITOBiTpi KiHIIAMY.

Bigmosinab:

14



15




33. Ilepion BepTUKaAJIbHUX KOJIUBAHb TATAPSA Ha IPYKUHI fopiBHIOE 3,6 ¢. Busnaure (y ce-
KYHJaX), AKUM OyJe mepioj KOJUBaHb, AKIIO Macy TArapda 30inbmuTy y 8 pasis, a
JKOPCTKICTh IPYKUHY 30iIBIITUTU B 2 Pas3u.

Bigmosinb:

34. JIBa KoHIeHcaTopu 3’e€AHAaHI mocaigmoBHo. Ha omHOMYy 3 HUX Hanucauo «1 Mk®, 6 By,
Ha apyromy HanmucaHo «2 MK®, 6 B». Busnaure (y BosibTax), IKy MaKCUMAaJIbHO J10-
OYCTUMY HAIPyTy MOKHA IPUKJIACTH 0 ITiel JiIAHKYT KoJia.

Bigmosiab:

35. YKaKiTh mepioa miBposmaay paaioaKTUBHOTO ejeMeHTa (B 100ax), AKIIO HOTO aK-
TUBHICTH 3MeHITUJIACh ¥ 8 pasis 3a 15 #mio0.

Bigmosinb:

16
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IIpedikcu 1o mo3HaUYeHb OTUHUILH

HatimenyBanusa | IlosHauenHs | MHOMKHUK HaiimenyBanua | [losHauenHs | MHOMKHUK
rira r 10° caHTH c 102
Mera M 106 mii M 1073
Kimo K 103 MiKpo MK 10°6
reKTO T 102 HaHO H 10°°
Ienn I 10! miKo o 1012

Kimens TecToBoro 3ommura

20



YKPAIHCbKWIA 3OBHIIIIHE
LLEHTP HE3AJIEXXHE
= OUIHIOBAHHS OLITHIOBAHHS — 2008

HAKOCTI OCBITH

TECT
[3 ®IBUKHA

Yac Bukonanasg — 150 XxBWIMH

Tect cknanaeThes 3 35 TecTOBUX 3aBaaHb pizHUX (GopM. Biamosisni Ha 3aBaanHs Bu

Ma€eTe MO3HAYUTH B OnmaHky A. [IpaBwiia BUKOHAHHS 3a3HAYCHI Mepe] 3aBIaHHIMH
KOXHO1 HOBO1 (hopMHu.

.kal\.):—‘

IHcTpyKkuis mogo po60TH B TECTOBOMY 30IIUTI
BinmosinaiiTe TUTbKH TICIIs TOTO, K BU yBaYKHO MPOYUTATH Ta 3pO3yMLITH 3aBIaHHS.
VY pasi HeoOXiTHOCTI BUKOPUCTOBYHTE SIK YSPHETKY BUIbHI BiJ] TEKCTY MICIIS B 30IIIUTI.
Hamararitecst BUKOHATH BC1 3aBIaHHS.
VY 3aBpanHaX 29-35 3 KOPOTKOIO BIAMOBIIJIIO YUCIOBI PO3PaXyHKHU JOIIIBHO 3/1ii-
CHIOBAaTH JIMIIIE 32 OCTATOYHOIO (hOPMYJIOI0 PO3B’SI3aHHS 3aJlaul B 3aralbHOMY BHT-
JS71, OCKIIBKY MPOMIKHI YHCIIOBl PO3PaxyHKH MOXYTh BHUMAaraTtu OKpPYIJICHHS
JeSKUX BEJWYHH, 110 MPU3BOAUTH A0 OTPUMAHHS OKPYIJICHOTO MPOMIXKHOTO pe-
3yabTary. ¥ CBOK 4epry, OCTaTOYHUH YHMCIOBUN PO3PaXyHOK, MOOYTOBaHUN Ha
OKpPYIIICHUX IMPOMDKHUX pPe3yJbTaTax, MOXe BIJPI3HATUCS BiJl PO3PaxyHKy 3a
OCTaTOYHOI0 (POPMYIIOIO.
Bu maete npaBo ckopucTatucs Tadiuiiero npedikciB 10 MO3HAYCHb OAUHHILb, T0-
naHii Ha cropiHili 20 HOTO 301IHTA.

IHcTpyKuis 1010 3an0BHeHHs OJ1aHKA Bianosinei A
Jlo Gnanka 3amucyiTe JuIIe MpaBUibHI, HA Bamy gymKy, BiamoBizi.
BinmoBiai BOuCyWTEe 4YiTKO, 3TiJHO 3 IHCTPYKLIEIO A0 KOXKHOI (OpPMHU 3aBAAHB.
HemnpaBunbsHo 3amucani, 3aKkpeciaeHi Ta M YHINeH] BIATOBIAl B 6maHKy A —
e IIOMUNJIKA!
Sxmo Bu 3anmucany BiAMOBIh HETIPABUIILHO, MOXKETE BUTIPABHTH ii Y BiTIOBIIHOMY
micii Onanka A.
Bam pe3ynbrar 3anexaruMe BiJl 3aralibHOT KITBKOCTI IPABHIILHUX BIAMOBIICH,
3amyrcanux 10 O1aHka A4.
[lepm HiXk BUKOHYBaTH 3aBJaHHS, [I03Ha4YTe HOMep Barioro 3ommuTa y BiIMOBIA-
HOMY MicIi Onanka A.

O3HalloMUBIINCH 3 THCTPYKIIEIO, MIEPEBIPTE AKICTh APYKY 30IIUTA Ta KIIbKICTh

cropinok. Ix mae 6yTu 20.

Baxkaemo Bam ycmixy!

© YkpaiHChKUH LIEHTP OLIIHIOBAHHS SIKOCTI ocBiTH, 2008
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3aBganna 1—25 MaoTh 4YOTHPHM BapiaHTH BigmoBini,

3 gakux Jume OJWH
IIPABUJIbHUI. O6epits, Ha Bamy nymMKy, npaBuIbHMI BapiaHT i mo3HauTe HOro B
01aHKy A 3rimHo 3 iHCcTpyKuicro. He po0iTe iHIIMX MO3HAYOK y O0JaHKY A, TOMY IO
KOMII'IOTEPHA IIporpaMa peecTpyBaTuMe iX K IMOMMJIKHU!

BynasTe 0c00,IMBO YBAKHi, 3aIIOBHIOIOUH OJIaHK A!
He noripuryiiTe BJIaCHOPYYHO CBOTO Pe3yJIbTaTy HEIIPAaBHJIBHOIO (DOPMOIO 3aIIMCY BigmoBimei

1. VYcraHOBiTH, AKUI i3 rpadikiB 3aJIe;KHOCTI MPUCKOPEHHS TijIa BiJ yacy, III0 PyXaeThbCA
OPAMOJIIHIIHO, BillIOBia€e piBHOIPUCKOPEHOMY PYXY.

A

b

B

r

L 1

{4

v

o
Sy

2. Iliguyac peMOHTY OyAWMHKY IIIMATKHU MITYKAaTYPKU NaJai0Th 3 TPETHOTO ITOBEPXY. Bus-
HauTe, 3 AKOI0 IIOBePXYy NIMATKY INTYKATyPKM IIagaloTh yaABidui qoBImne. Bucora, 3 AKO01
IagaroTh IIMATKY, BUBHAYAETHCA KiJIbKiCTIO HUKHIX ITIOBEPXiB, I TUM, 3 STKOI'O BOHHA
Brnasiz. OmopoM mOBIiTPA BHEXTYHTE.

A

b

B

r

3 IBAHAAIATOIO

3 meB’aATOrO

3 IIIOCTOTO

3 YeTBepPTOro

3. Busnaure Macy 6pycKa, 10 BUCHTb Ha HUTI. BBaskaiire, mo g =10 m/c2.

90 r

180







4. BusHauTe, AK 3MiHUTBLCA IpaBiTallifiHa cuia B3aeMOil ABOX TiJ OJHAKOBOlI Macwu,
AKIIO MOJOBUHY MacCH IIePIIOro Tijla IepeHecTr Ha IpyTe.

A b B T
301IBIIIUTHECA 301IBIITUTHECA SMEHIINTHCA SMEHIINTHCA
Ha 25% Ha 50% Ha 50% Ha 25%

5. Pagiycu mopmiHiB 1BOX ABUTYHIB BiIpisHAIOTHCS B kK pasiB, CTUCK rasiB i 3aMmimenusa
MOPIIHIB ogHaKoBi. Cuiu omopy B 000X ABUTYHIB OfHaKOBi. BusHauTe, sxe Mae OyTu
BiTHOIIIEHHS YaCTOTH O0€PTAHHSA ABUIYHA 3 MEHIIINM PALiyCOM IIOPIIIHS J0 YaCTOTHU
o0epTaHHA ABUTYHA 3 O1JIBIIIUM pagiycoM IIOPIIHS, 100 IIOTYKHICTh ABUTYHIB Oyja

OLHAKOBA.
A B r
k k2 k-l

6. TemnnoBOIO PiBHOBArow Ha3MBAIOTh TAKUU CTAH CUCTEMHU, IIPU TKOMY:
A pobora, AKYy BUKOHY€E CHCTeMa, JOPiBHIOE OTPUMAaHil KiJIbKOCTi TeILJIOTH;
b cucrema 3xificHIOEe po0OOTY, a ii BHYTPIiIIHA eHeprisa 3aauInacThca 0e3 3MiH;
B ycinmapameTpu cucTeMu 3a BiICYTHOCTI 30BHIITHIX BIJIMBiB 3aJIUINAI0THCA

He3MiHHUMUN;

I' cucrema He Bifgae i1 He OTPUMY€E 330BHI K1JIBKICTh TEILJIOTH.

7. Ha pucysky B cucremi koopaunuat V, T 3006pakeHO

Va4
3aMKHyTui# nukja 1231, spificieHuil Ta3oM CTaJIOl < 9
macu. BusHaure, AKuil BUIJIAL Ma€e rpadik mboro
IMUKJYy B CUCTEMi KoopAuHAT p, V.
A L
0 i
A b B r
rs Pa Pa P4
1 2 1
1 1
o 3 2 3 B 2
0 v| @ v g v |0 v

8. BusHauTe, AKYy NIBUIKiCTh HIOBMHHA MATU CBUHIIEBA KYJIid, 100 YHACJIIOK yaAapy B
CTaJieBy ILINTY KYJIS IIodUaJa IJaBUTHUCH. TeMmepaTypa KyJi 40 yaapy ZOPiBHIOE
127 °C, Temmneparypa miaaBjeHHs cBUHINIO gopiBHoe 327 °C. IIuTomMa TemIoeMHICTD
cBuHIIO nopiBHIoe 121 JI:x/(kr * K). BBaskaiire, 1110 Bcs KiHeTHUHAa eHeprid BUTpava-

€ThCA Ha HarPiBaHHA Ta IJIABJIEHHA KYJIi.

A

b

B

r

ITonanm 220 m/c

ITonan 150 m/c

ITounan 340 m/c

ITonan 430 m/c







9.

Ha pucynky 300pakeHO poOOUYMIT ITUKJI TEILJIOBOTO ABUTYHA. Bu3HAUTEe KOPUCHY PO-
00Ty, AKY 3AiMCHIOE IBUTYH 3a OOUH ITUKJI.

P, MIla &

:3

10 15 20 25 V,ew

B r

A

40 Tx 20 IT:x 40 MIx 20 MI:x

10.

VY enexTpoHarpiBaui, uepes AKU TeUe IIOCTiHHUM CTPYM, 3a IEBHUU YaC BUALIAETHCA
KiJIBKiCTBH TEmJI0TH, IO AOPiBHIOE @. BusHauTe KiJIbKiCTh TEIJIOTH, IO BUAIINUTHCS
3a BABiUi OiIBIIIUH Uac y eJleKTpoHArpiBadi 3 yaBiui OiJIbIIuM OIIOpoM 3a YMOBH, IITO
BeJIMUMHA CTPYMY 3aJIUINAETHCA Ti€I0 caMOI0, IO i B IePIIIOMY BUIIAAKY.

A b B r

2Q 3Q Q 4Q

11.

IIpu enexTponisi ZnSO, Buginunaoca 68 r nuEKy. BusHauTe 3aTpadeHy Ipu IbOMY
eHepriio, SKIT0 HaIIpyra Ha 3aTHCKadyaX eJeKTPOJiTHUYHOI BaHHU cTaHOBUTH 10 B.
Enexrpoximiunnii ekBiBayieHT UHKY HopiBHIOE 34 + 10 8 kr/Ku.

A b B r

2000 MIx 50 xx 2 M 20 x &

12.

MarsiTHAI HOTIiK ycepeauHi KOHTypa 3 ILIOINEI0 monepeynoro nepepisy 10 cm? cra-
HOBUTH 0,2 MB6. BusHaure iHAyKITil0o MAarLiTHOro IoJid BcepeaunHi KouTypa. Iloe
BBajKamTe OHOPIZHUM.

A b B r

5 T

0,02 Tx 0,2Tn 0,5Tn

13.

¥ moJie 3i cTasoo MarHiTHOIO iHAYKITi€Io BiIiTae e1eKTpoH. BusHaure, aKa cuja gie Ha
€JIEKTPOH.

A b B r

Cuina Jlopeuna Cuna Ammepa Cuna Apximena Cuna Kynona

14.

YcTaHOBITE, B3BaEMOIi10 Uoro crioctepiras Epcren y cBoeMy (DyHIaMeHTAIbHOMY JTOCIIiTi.
A B3aemMozilo JBOX MPOBIJHUKIB i3 CTPpyMOM;

b B3aemMoziro MarHiTHOI CTPLJIKU 31 CTPYMOM, IIIO ITPOTiKAa€ B €JI€KTPOJIITi;

B B3aemoziio MarHiTHOI CTPiJIKU 3 MATHITHUM IIOJIEM IIPOBIAHUKA, 10 AKOMY Teue
CTPYM;

B3a€MO/Iil0 HaMarHiuyeHnX I'oJIOK i3 3apAa:KeHuM e00HITOBUM AUCKOM.

6






15.

16.

Ilopan 3 KOTYIIIKOI0, HAMOTAHOIO AJIIOMiHiI€EBUM JPOTOM HAa HEMarHiTHOMY Kapkaci,
migBimmeni Ha HUTKax ABa marHiTtu (1 i 2). Busnaure, mio BizdyBaTumMeTbCcs 3 MarHi-
TaMU [icJad 3aMUKAHHA BUMNKava B €JIeKTPUYHOMY KOJIi.

LLLLY LLLLS
1 2
N s L] [ | | N _§

-

Mar"iT 1 IpuTATHEThCA 0 KOTYIIIKM, MAarHiT 2 BigIIITOBXHEThCA BiJ Hel;
o0MIBa MarHiTH BiAIITOBXHYTHCA BiJl KOTYIIIKH;
MaTrHiTH CIIOYATKY IMOBEPHYTHCA Ha 180°, TOTIiM IPUTATHYTHCA A0 KOTYIITKH;
00MIBa MarHiTU MPUTATHYTHCS 10 KOTYIITKH.

IIpoBimHUK, KOKeH MeTp AKoro mae macy 10 r, 3aBuC B OJHOPiAHOMY MarHiTHOMY
OJIi IePIEeHANKYJISAPHO 0 MOTr0 CUJIOBUX JIiHili. BusdHauTe iHAYKIiI0 MaraiTHOTO
II0JIs1, KOJIY CHJIA CTPYMY B IIPoBigHUKY mopiBHIoe 10 A. Beaskaiite, mo g =10 m/c2.

A

b

B

r

0,1 Tx

0,01 Tx

0,001 T

1Tx

17.

IInaByunii Oyit 3a 45 ¢ mimHABCA Ha rpebeHsaX XBUJIb 15 pasiB. BusHaure miBUAKiCTD

XBUJIb, SKIITO BiICTAHb MiK IXHiMU rpebeHaMU JOPiBHIOE 3 M.

A

b

B

r

1m/c

0,33 m/c

3m/c

9m/c

18.

YacToTa ejlIeKTpOMarHiTHUX KOJUBaHb Yy KOHTYPIi gopiBHIoe 20 KI'1. Busnaure ua-
CTOTY, AKIIO KOHAeHcaTop eMHicTIO 0,2 MK®D 3aMiHUTH KOHAEHCATOPOM EMHICTIO 5D MKD.

A

b

B

r

400 xI'n

8 kI'ng

800 I';y

4 gkI'g

19.

EnexTpomaruiTHa XBUJA MNOIMHUPIOETHCA Y IIPOCTOPI.
TBEPAKEHHA.

EnexTpoMarHiTHa XBUJISA € IIOTIEPEUYHOIO XBUJIEIO.
BexTop maraiTHOI iHAYKITiI MOJIST XBUJII HAaNPAMJIeHUHN y OiK 11 MOMTUpeHHs.
IBuaKicTh €JIEKTPOMATHITHNX XBUJIb Y BAKYYMi 3aJI€2KUTH BiJl JOBXKUHU XBUJIi.
IJ1s1 MO pPeHHA eJIeKTPOMArHiTHUX XBUJIb IIOTPi0OHE Py KHE cepeoBUIIe.

-

Bubepith mpaBuabHe






20. Bimowmo, 110 TpanchopMaTOop I HaBaHTAXKeHHAM I'yze. [[prumHO0 BUHUKHEHHS 3BYKY €:

A 3MiHa HOBXKWHU IPOTY IIPU HarpiBaHHI;

b KoauBaHHA NJIaCTMHOK OCep/sd NPU IlepeMarHiuyBaHHi;

B KoamBaHHS BUTKiB 0OMOTOK YHACJiTOK MarHiTHOI B3aeMO/Iii;
I' posmmpeHHA OBITPA IPU HarpiBaHHi.

21. BzaemHe mocuJIeHHS YW TOCJa0JeHHS JIBOX KOTepPeHTHUX CBITJIOBUX XBUJIb

Ha3WBAETHCA:

A nmudpaxiiero cBiTia;

b BigOuBamuaM cBiTIIa;

B iuTepdepeHiiiero cBiTia;
I' 3samomieHHAM CBiTJA.

22. MakcuMaJsibHa BificTaHb BUSABJIEHHS 00’ €KTa JOKATOPOM cTaHOBUTH 150 kM. BusHaure
YacTOTY BUIIPOMiHIOBAHHSA BMCOKOYACTOTHUX IMITYJbCIiB IIUM pajiojiokaTopom. Ma-
KcuMaJibHa BiJicTaHb BUABJIEHHS He 3aJIE:KUTh BiJ IIOTYKHOCTI pagiojiokaTopa.
IIsuakicTs cBiTsa qopiBHIOE 3 - 108 M/cC.

A 8000 immrysibciB 3a CEKYHIY;
b 2000 immysbciB 3a ceKyHIY;
B 4000 immrysibciB 3a cCeKyHIY;
I' 1000 immmysibciB 3a ceKyHIY.

23. CBiTsioBU#I TPOMiHB HEepexXoauTh i3 cepemoBuIia 1
B cepenoBuirie 2 (auB. pucyHOK). BubepiTh mpaBuibHe
TBEPAKEHHSA.

1
2
]
L1
A IIIBuakicThk cBiTsIa B cepemoBuiri 1 MeHIIa, HisK y cepemoBui 2.
b Kyt nagiaasa npoMeHs GiJIbIINHA Bif KyTa 3aJIOMJIEHHS.
B Ilpominb nmepexoauts i3 cepemoBuira 1 y cepemoBuiie 2, He 3aJIOMJIIOIOUYNCE.
I' JloB:kmHa CBiTJIOBOI XBWJII B CEPENOBUINI 2 MeHINA BiJ MOBXWHU XBUJL B
cepemoBuIri 1.
24. fAnpo ‘Z?),Fe BUIIPOMEHMJIO HEUTPOH. Y KAaXKiTh YHCJI0 HYKJIOHIB Y HOBOMY SAApPi.
A b B r
26 25 58 59

< 239
25. IzoTOmI IKOTO eJIeMEeHTa YTBOPIOETHCA IIPU €JIEKTPOHHOMY (3-po3mafi o3 Np.

A

b

B

r

10




11




Y 3aBgaHHAX 26—28 10 KOKHOTO 3 YOTHPHOX PANKIB iH(popMmariii, mosHaueHUX Hudpamu,
BUOEpiTH onuH, HA Bamry 1ymMKy, mnpaBuJIsHMI BapiaHT, mo3HaueHnil 0ykBoro. IlocraBTe
MO3HAYKM B TAOJIMIIi 30IIMTA HA NMEPEeTHHi BigmoBimgHMX paakiB (mudpu) i KOJOHOK
(0ykBm). IlepeHeciTh mo3HauKku 10 01aHKa A 3rimHO 3 iHCTpYKIi€ero. ¥Yci inmi Buau Ba-
IIOTO 3amucy y 0JIaHKY A KOMIT'I0OTepHa IMporpaMa peecTpyBaTuMe sIK IOMIJIKY!

BynabpTe 0c00JMBO yBasKHi, 3aII0OBHIOIOYM OJTaHK A!
He nmoripmryiiTe BIaCHOPYYHO CBOT'0 Pe3yIbTaTy HeIPaBUJIBbHOIO (hDOPMOIO 3aIHUCY BignoBineit

26. YCcTaHOBITH BiAMOBiAHICTD MidK PisMUHUM 3aKOHOM Ta (D)OPMYJIOIO, IO MOT0 OIIMCYE:

mm
1772 .
FGr2 ;

3aKOH BCECBITHHOTO TAXKIHHA;

[ NVURN VI

3aKOH 30epeKeHHA iMITyJIbCY.

Ipyrui 3akoH nuHaMiky HeroToHA;
TpeTiit 3akoH fuHaMiku HeioToHA;

m,v, + m,v, =mu, + m,u,;

ABBT I

27. YcTaHOBITH BiATIOBiAHICTE MilK HazBaMu MPUJIAIiB AJIS PeecTpallii pagioakKTUBHOTO
ImpoliecaMu, Ha AKUX I'PYHTYEThCA poboTa IMUX

BUOPOMIiHIOBAaHHA Ta (piBUUYHUMMU
npuaaaiB:

doToeMyNIbCINHUN JIUNJIbHUK;
OyspOaIIKoBa Kamepa;

Kamepa Binbcona;

adiunapHUK 'efirepa-MioJniepa.

VU VI

A
b

ioHi3aIia MOJIEKYJ PiAuHNT;

YTBOPEHHS IIeHTPiB KOHAEeHcallil mapu 3a pa-
XYHOK 10HiBaIii MoJIeKyJ rasy;

ioHizamia moJiekysa oToeMyabCii;
BUIIPOMiHIOBaHHA KBaHTIB CBiTJIa JIOMiHO(}O-
poM, Ha AKUHN NOTPAILIAIOTE YACTUHKU;
rasoBUU PO3PAI, IO BUHUK YHACJIiIOK 10Hi-
3aIrii MoJIeKyJI rasy. ABBT I

W N

28. YcTaHOBITH BiAIIOBIAHICTE MisK Ha3BaMM OIMHUID (Pi3MUYHUX BEJIMUYUH i PisMUHIMU
BeJIMUNHAMMU, OJISI BUMipIOBAaHHS AKNUX BOHU BUKOPUCTOBYIOTHCH:

1 cwunaacrpymy; A Tecia;
2 wmar”iTHa iHgyKIig; B Kyion;
3 szapan; B ammep;
4 eJIeKTPOEMHICTE. I' BoJbBT;

I dapan.

ABBT I

[NEVUR Ul

12
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Y 3aBmaHHAXx 29—35 BOMIIITH BiAIOBiaAHh Ta mepeHeciTh ii M0 6JaHKA BigmoBimein A.
(UucsoBy BiZmoBiah MOIIIHPHO PO3PAXOBYBATH 3a OTPMMAHOK0 (hOPMYJI0I0 PO3B’A3aHHS
3a7ayvi B 3ara;JJbHOMY BUTJISATI.)

29. Pyx Tina omucyeThcsa piBHAHHAM X = — 5 + 2 + 9¢2. BusHaure (y M/c?) IpUCKOpeHHA,
3 AKUM PYXaeThCA TLIO.

Bigmosinb:

30. [IBa xjonmi po3TATYIOTh 'YMOBUH JXKTYT Y IPOTUJIEKHI 00K, IPUKPIITUBIIIN 1O 1OTO
KiHIiB nuHamomerpu. BusHaure (y HbIOTOHAX) CHUJY HPYKHOCTi, III0 BUHUKAE B
IKTYTi, Koau obuaBa suHaMoMeTpu noxasyioTs 10 H.

Bigmosinsb:

31. ¥V kaninapi Boga mignimaersca Ha BucoTy 10 mm. Busnaure (B miimeTpax), AK01 Ma-
KCUMAaJbHOI JOBKUHU (BUCOTH) CTOBOIUMK BOAM MOK€ BTPUMATU BEPTUKAJIBLHUN Ka-
nijgdap 3 oooMa BiIKPUTUMH B IIOBiTPi KiHITAMMU.

Bigmosian:

32. Temneparypa napu B HarpiBaui nmapoBoi Typ6inu gopiBHioe 227 °C, TemnepaTrypa xo-
agonpunbHUKA mopiBHIOE 27 °C. Busuaure (y BiicOTKaxX) MaKCUMaJIbHO MOXKJIBE 3HA-
yeHHA KKl mapoBoi Typ06inu.

Bigmosingb:

14



15




33. IIBa koHmeHcaTopu 3’eaHaHi mocaigoBHo. Ha omHOMYy 3 HUX Hanucauo «1 MKD, 6 By,
Ha apyromy HamnucaHo «2 MK®, 6 B». Busaaure (y BosibTax), IKy MaKCUMAaJIbHO J10-
IyCTUMY HaIpPyry MOKHA IIPUKJIACTHU A0 Iiel AiIAHKY KoJa.

Bigmosinb:

34. Ilepion BepTUKaJIbHUX KOJUBAHb TATAPS HA IPYKUHI JopiBHIOE 3,6 c. Busnaure (y ce-
KYHIaXx), SKUM Oyze IIepioJ KoJnMBaHb, AKIIO Macy TArapda 30iabmmuTy y 8 pasiB, a
JKOPCTKiCTh MPYKUHU 301JIBLIITUTH B 2 pasu.

Bigmosiab:

35. YKaKiTh mepioa miBposmaay paaioaKTUBHOTO ejeMeHTa (B 100ax), AKIIO HOTO aK-
TUBHICTH 3MeHITUJIACh ¥ 8 pasis 3a 15 #mio0.

Bigmosinb:

16
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IIpedikcu 1o mo3HaUYeHb OTUHUILH

HatimenyBanusa | IlosHauenHs | MHOMKHUK HaiimenyBanua | [losHauenHs | MHOMKHUK
rira r 10° caHTH c 102
Mera M 106 mii M 1073
Kimo K 103 MiKpo MK 10°6
reKTO T 102 HaHO H 10°°
Ienn I 10! miKo o 1012

Kimens TecToBoro 3ommura

20



TECT 13 ®13UKH 30BHIIITHBOI'O HE3AJIEZKHOI'O OHIHKOBAHHS 2008 POKY

l'JlTl-)'l 3micT 3aBI1aHHA I[IpaBuibHa BignoBigb IMocnaanHs HA NiAPYYHUKH
ap ®izuka, 9 k. [ligpydHuk ms
Y cTaHOoBITh, KU 13 TPadiKiB 3aJI€KHOCTI MPUCKOPEHHS T1JIa BiJl 3araJibHOOCBIT. HaBY. 3aKi. /

1. | gacy, mo pyxaeTbcs NPSAMOJIHINHO, BiAIOBIIA€E €.B.Kopmak, O.1.JIsmenko,

PIBHOIIPUCKOPEHOMY PYXY. B.®.CaBuenko. — K.; Ipniab: BTO
0—1 «Ilepyn», 2004. — C. 29-43.

I[Tix yac peMoHTY OyIMHKY IIMATKU IITYKaTypPKH MaAal0Th 3 ®izuka, 9 xi.: [linpyyHuk ais

TPETHOTO MOBEPXY. Bu3HauTe, 3 IKOTO MOBEPXY IMIMATKH 3araJbHOOCBIT. HaBY. 3aKJI. /

2. | mTYKaTypKH MaialoTh yABIYi qoBIIe. Bucora, 3 SKOi magaroTh 3 neB’aToro €.B.Kopmak, O.1.JIsmenxo,
IIIMATKH, BU3HAYAETHCS KUTBKICTIO HUXKHIX TIOBEPXIB, il TUM, 3 B.®.CaBuenko. — K.; Ipniab: BTO
SIKOTO BOHU Biajii. OnopoM NOBITPsI 3HEXTYHTE. «ITepyn», 2004. — C. 43-48.
Busznaute macy Opycka, 1110 BUCUTh Ha HUTIII. BBaxaiiTe, 1mo
g =10 m/c?.

®izuka, 7 ki.: [ligpydHuK 1u1st cepe.
3arajabHOOCBIT. K. / €.B.Kopinak,

3. 90r O.1.JIamenxko, B.®.CaBuenko. — Kuis;

Ipmiae: BT® «Ilepyn», 2000. — C. 86-
88.




BusHaure, sIk 3MiHUTHCS TpaBiTalliiHa CUJIa B3a€EMOJIT IBOX TiJ

dizuka, 9 ki.: [ligpyuHuk mms
3arajJbHOOCBIT. HaBY. 3aK1. /

. . 3MEHIINTHCS
OJHAKOBOI MacH, AKIIO MOJIOBUHY MAacH MEPIIOTo TiJIa MEPEHECTH 0 €.B.Kopmak, O.1.JIsmenko,
Ha 25% ) .
Ha Jpyre. B.®.CaBuenko. — K.; Ipnine: BT®
«Ilepyn», 2004. — C. 79-82.
®izuka, 7 ki.: [ligpydHuK 1u1st cepe.
Ha xopotke miede Bakens qoxuHor 16 cm gie cua 100 H. 1106 3arajabHOOCBIT. K. / €.B.Kopiak,
MITHATH BaHTAX, 10 TIOBTOro Tuieya 1oBxuHo0 80 cM Oyio 80 % O.LJIsmeunxko, B.®.CaBuenko. — Kuis;

npukianaeHo cuiy 25 H. Buznaure KK/ Baxkess.

Ipmiae: BT® «Ilepyn», 2000. — C.
142-145.

TennoBoro piBHOBAror Ha3UBalOTh TAKUM CTaH CUCTEMH, NIPH
AKOMY':

yCi mapaMeTpy CHCTEMH 3a
BiJICYTHOCTI 30BHIIIHIX
BIUIMBIB 3QJIUIIAIOTHCS

®izuka, 10 xu.: [Tigpyusuk mis
3araJiIbHOOCBIT. HaBY. 3aKJIL. /
€.B.Kopmak, O.I.JIsmenko,
B.®.CaBuenko. — K.; Ipnins: BT®

HESMUTHIMH «ITepyn», 2002. — C. 12-14.
Ha pucynky B cucreMi koopausar V, T 300pakeHO 3aMKHY THIA
muki 1231, 3aificHeHuil ra3oM cTaiol Macu. BusHaure, SKUA BUTIIA
Mae rpadik IOro MUKIY B CHCTEMI KOOpAHMHAT p, V.
p ®izuka, 10 xi1.: [TigpyuHuk ams
V. 1 2 3araJbHOOCBIT. HaBY. 3aKJI. /
€.B.Kopmak, O.I.JIsmenko,
3 2 B.®.CaBuenko. — K.; Ipniab: BTO
57 3 «Ilepyn», 2002. — C. 15-20, 27-28.
- . 0 v
: ;
Bwusnaure, sSiKy MIBUIKICTh TOBUHHA MAaTH CBUHIIEBA KYJIs, TII00 ®izuka, 8 xir.: [TigpydHuK s
YHACJIIOK yJapy B CTaJIEBY IUTUTY KyJIsl HArPLIach 10 TEMIEpaTypH 3araJbHOOCBIT. HaBY. 3aKJ. /
ruiaBieHHs. TeMmeparypa Ky 1o ynapy nopisaioe 127 °C, 990 e €.B.Kopmak, O.1.JIsmenxo,

TeMmIepaTypa IuIaBiIeHHs CBUHIIO JopiBHIOE 327 °C. [Iutoma
TEIUTOEMHICTH cBUHITIO jopiBHIOE 121 JIx/(kr-K). BBaxkaiite, 110
BCs KIHETUYHA €HEPTisl BUTPAYA€ThCS HA HArpiBaHHS KYJIi.

B.®.CaBueHko. — 2-re BH/I., Tepepoo.
Ta non. — K.; Ipnias: BT® «Ilepyn»,
2005. - C. 23-28.




Ha pucynky 300pakeHo poOounii UKII TEMJIOBOTO IBUTYHA.
Busnaure kopucHy poOoTy, sIKy 3A1HCHIOE ABUTYH 33 OJUH LK.

p, Mlla
3 2 ®izuka, 10 xi.: [ligpyynuk ans
3arajibHOOCBIT. HaBY. 3aKi. /

9. 2 J 20 JTx €.B.Kopuak, O.1.JIsmenko,

B.®.Casuenko. — K.; Ipnias: BT®
1 i < 3 «Ilepyn», 2002. — C. 45-47.
0 5 10 15 20 25  V,eM
VY enextponarpiBadi, 4yepe3 SIKUi Teue MOCTIHHUI CTPyM, 32 TIEeBHUI dizuka, 8 ki.: [ligpyuHuk mms
qac BUILISETHCS KUTBKICTh TEIJIOTH, 1110 AopiBHIOE Q. Bu3Haure 3arajibHOOCBIT. HaBY. 3aKi. /

10 KUIBKICTb TEIJIOTH, 110 BUAUIATHCS 3@ BABIUI OUIBIIHIA Yac y 40 €.B.Kopmak, O.1.JIsmenxo,

" | enexTpoHarpiBayi 3 y/iBiui O1JIbIIUM OOPOM 32 YMOBH, 1110 B.®.CaBuenko. — 2-re BuJ., nepepoo.
BEJIMYMHA CTPYMY 3JTUIIAETHCS TIEI CaMOI0, 110 1 B IEPIIOMY Ta nomn. — K.; Ipmias: BT® «Ilepyn»,
BUIAJIKY. 2005. — C. 125-126.

.. ) ®dizuka, 10 xi.: [Tinpydauk oist
[Tpu enexrpomnizi ZNSO4 Bumimmimocs 68 r muHKy. BusHauTe . i A
3aTpadeHy MpH IIbOMY €HEprilo, SIKIIIO HalpyTa Ha 3aTUCKayax 3arajlbHOOCHIT. HaBd. 3aKl. /

11. 4 M ' L. . 2 M]Ix €.B.Kopmak, O.I.JIsmenko,
SJIEKTPOITITUIHOI BaHHU cTaHOBUTH 10 B. EnekrpoxiMignmit ) .

. . o B.®.CaBuenko. — K.; Ipnine: BT®
eKBiBaJICHT IIMHKY nopiBHIOE 34-10 "kr/Kor. «ITepy», 2002. — C. 253-258
N . . ®izuka, 11 xi.: [ligpyusuk s
MarsiTHHUN TIOTIK YCepearuHi KOHTYPY 3 IJIOMIEIO TTOTIEPEIHOTO . /
nepepizy 10 cm? cranosuts 0,2 MB6. Busnaure MEePIEHANKYJISIPHY 3alaIbHOOCBIT. HABH. 3AKL.

12. ) . ' ' . 0,2 Tn €.B.Kopmak, O.1.JIsmenxo,
CKJIQJIOBY 1HIYKIIii MarHITHOTO TIOJISl BCepenrHl KOHTYpY. [lone B.@.Canuetko. — K. Iprins: BT®
BRKAHTC OZTHOPIAHHM. «Ilepyn», 2004. — C. 15-18.

®izuka, 10 xi.: [ligpyynuk ans
Y MarHiTHe ToJie 31 CTaJIoI0 MarHiTHOIO 1HAYKIII€O BIIITAE 3aralbHOOCKIT. HaBd. 3aKl. /
13. . JLYKIL Cuia Jlopenua €.B.Kopuak, O.1.JIsmenko,
eJIeKTpoH. Bu3Haure, sika cuiia i€ Ha eJIeKTPOH. B.0.Capuerko. — K. Ipninb: BT®
«ITepyn», 2002. — C. 224-228.
Bsaemoito MarnitHoi crpinku | P34k, 10 x.: ITinpyHUK A
YcTaHoBITh, B3aEMOIIIO YOTO criocTepiraB Epcren y cBoemy 3 MarHiTHUM TIOJIEM sarabHOOCHIT. Hany. sak. / €.B.Kopmar,
14. ' O.LJIamenko, B.®.Casuenxko. — K;

byHIaMEHTAILHOMY JOCTIi/i.

MPOBIIHUKA, TIO IKOMY Teue
CTpyM.

Ipmiae: BT® «Ilepyn», 2002. — C. 207-
209.




[Topsia 3 KOTYIIKOIO, HAMOTAHOIO AJIFOMIHIEBHM JIPOTOM Ha
HEMAarHiTHOMY Kapkaci, mijiBilieHi Ha HUTKax aBa marHity (11 2).
Busnaure, mo BigOyBaTUMETHCS 3 MarHiTaMH MiCJIsl 3aMUAKaHHS
BUMUKA4a B €JIEKTPUIHOMY KOJIi.

LLLLS LELLLS
®i3uka, 8 xi.: [TigpydHuk s
3arajJbHOOCBIT. HaBY. 3aKJ. /
15 O0uaBa MargiTu €.B.Kopmak, O.1.JIsmenko,
' MPUTATHYTHCS 10 KOTYIIIKH. B.®.CaBuenko. — 2-re BuI., Iepepoo.
1 2 Ta non. — K.; Ipniae: BT® «Ilepyn»,
N 3] rFLI ] [N g 2005. - C. 136-139.
<1 Pl
el =
!
[IpoBinHUK, KOXKEH MeTp sikoro Mae macy 10 1, 3aBuc B izua, 10 KL Iipy HuK At
. . : . 3araJibHOOCBIT. HaBY. 3aKi. /
16, | CAHOPIIHOMY MArHITHOMY IOIIi NEPHEHANKYIAPHO A0 Horo 0,01 T €.B.Kopuax, O.1JTsmerxo,
CWJIOBHUX JIiHIA. BU3HaUTE 1HIyKIIiF0 MAarHITHOTO TIOJIS, KOJIM CHJIA R
CTpyMy B npoBiaHuKky gopiBHioe 10 A. Baxaiirte, mo g =10 m/c? B.0.Capuenro. —K.; Ipminb: BT®
' ' ' «Ilepyn», 2002. — C. 219-222.
®izuka, 9 xi.: [ligpydHuk s
[TnaByuwmii Oyii 3a 45 ¢ miaHSIBCS HA TpeOeHsIX XBWIb 15 pasis. 3araJibHOOCBIT. HaBY. 3aKi. /
17. | Bu3HauTe MIBUIKICTh XBWIb, SKIIO BIJICTaHb MIX IXHIMU TpEeOCHIMUI 1wmlc €.B.Kopmak, O.1.JIsmenko,
JIOPIBHIOE 3 M. B.®.CaBuenko. — K.; Ipniab: BTO
«Ilepyn», 2004. — C. 210-213.
®izuka, 11 xu.: [ligpyusauk mis
YacroTa BUIBHUX €IEKTPOMArHiTHUX KOJIMBAaHb Y KOHTYP1 JOPIBHIOE 3araJbHOOCBIT. HaBY. 3aKJ. /
18. | 20 x['u. Buznaute yactoty, sKio kouaencarop eMHictio 0,2 Mx®d 4 xI'g €.B.Kopmak, O.1.JIsmenko,
3aMIHUTU KOHACHCATOPOM EMHICTIO 5 MKD. B.®.CaBuenko. — K.; Ipnins: BT®
«Ilepyn», 2004. — C. 81-89.
®dizuka, 11 kn.: [liapyunuk s
EnexTpomarHiTHa XBHJISI HOIMIMPIOETHCS Y TPOCTOPi. BuOepiTh EnexrpomarniTHa XBWIIA € 3arajlbHOOCBIT. Hasy. akt. / €.B.Kopuar,
19. O.1.JIsmenko, B.®.Casuenko. — K.;

MMpaBUJIbHC TBECPAKCHHA.

TIOINIEPCUHO0 XBUJICHO.

Ipmias: BTO «Ilepyn», 2004. — C. 121-
124,




20.

Binomo, mo TpancdopmaTtop miJ HaBaHTaXeHHAM ryje. [IpuunHoro
BUHUKHEHHS 3BYKY €:

KOJIUBAHHS IJIACTHHOK OCEp/st
MIpU TIepeMarHiqyBaHHi

®izuka, 11 xu.: [ligpyusuk mis
3araJiIbHOOCBIT. HaBY. 3aKJIL. /
€.B.Kopmak, O.1.JIsmenko,
B.®.CaBuenko. — K.; Ipnins: BT®
«Ilepyn», 2004. — C. 110-112.

21.

B3aemHue nmocuneHHs 9u mocaa0IeHHs IBOX KOTEPEHTHUX CBITIIOBHX
XBHJIb HA3MBAETHCA:

iHTEepdepeHIIiero CBITIA

®izuka, 11 xo.: [ligpyyHuk s
3araJbHOOCBIT. HaBY. 3aKII. /
€.B.Kopmak, O.1.JIsmenko,
B.®.CaBuenko. — K.; Ipniab: BTO
«ITepyn», 2004. — C. 164-167.

22.

MakcumanbHa BiJICTaHb BUSBJICHHS 00’ €KTa JOKATOPOM CTAaHOBHUTH
150 kM. Bu3HauTe 4acToTy BUIIPOMiHIOBaHHS BUCOKOYACTOTHUX
IMITYJIBCIB IIUM Pai0JIOKaTOpoM. MakcuMasbHa BiJICTaHb
BUSIBJICHHS HE 3aJIC)KUTh BiJl MOTYKHOCTI pajiojoKaTopa.
I[IBuAKICTH CBITJIA TOPIBHIOE 3.10% m/c.

1000 iMImyIBCiB 32 CEKyHIY

®izuka, 11 xu.: [ligpyusauk mis
3araJiIbHOOCBIT. HaBY. 3aKJIL. /
€.B.Kopmak, O.1.JIsmenko,
B.®.CaBuenko. — K.; Ipnins: BT®
«Ilepyn», 2004. — C. 143-146.

23.

CiTi0BHMII MPOMiHB TIEPEXOAUTH 13 cepenoBuma 1 B cepenopuie 2
(auB. pucyHOK). BuOepiTh npaBuiibHe TBEPKCHHSI.

1

P

IIBuaKicTh CBIT/IA B
cepenoBuili 1 MeHIa, HIX Yy
CEPEeIOBUIIII 2.

®izuka, 8 xi.: [limpyyHuk 1uis
3araJbHOOCBIT. HaBY. 3aKII. /
€.B.Kopmak, O.1.JIsmenxo,
B.®.CaBuenko. — 2-re BH/I., Tepepoo.
Ta mon. — K.; Ipniae: BT® «Ilepyn»,
2005. - C.162-165.

®izuka, 11 xi.: [ligpyusuk ams
3arajJbHOOCBIT. HaBY. 3aKII. /
€.B.Kopmak, O.1.JIsmenxo,
B.®.CaBuenko. — K.; Ipnins: BT®
«Ilepyn», 2004. — C. 147-154.

24.

SAnpo 5 Fe BUMpOMEeHMI0 HeHTPOH. YKaKiTh 4UCII0 HYKJIOHIB Y
HOBOMY S7pI.

58

®izuka, 11 xu.: [ligpyynuk ans
3araJbLHOOCBIT. HaBY. 3aKJI. /
€.B.Kopmak, O.1.JIsmenxo,
B.®.Casuenko. — K.; Ipnias: BT®
«ITepyn», 2004. — C. 254-257.

25.

[30TOM SIKOTO €eeMeHTa YTBOPIOETHCS P €NIEKTPOHHOMY S-po3majii
239
93 Np

239
o PU

®izuka, 11 xi.: [ligpyusuk ams
3araJbHOOCBIT. HaBY. 3aKJI. /
€.B.Kopmak, O.1.JIsmenxo,
B.®.CaBuenko. — K.; Ipnins: BT®
«[lepyn», 2004. — C. 260-263.




VY CTaHOBITH BIAMOBIAHICTE MK (PI3MYHUM 3aKOHOM Ta (OPMYJIOL0,

3aKoH 30€peKEeHHSI IMITYJIbCY
m,o, + m,0, = m, + m,0, ;
JPYTUH 3aKOH JMHAMIKA

_ F
Hrrotona a = —;
m

®izuka, 9 xi.: [limpydHuk s
3araJibHOOCBIT. HaBY. 3aKJI. /

26. N . . €.B.Kopmak, O.1.JIsmenko,

HO HOTo OTHCye€. TPETII SAKOM AMHAMIEH B.® CagquKo - K.; Ipnine: BT®
Heiorona Fy, =-Fy; «Ilepyn», 2004. — C. 74-82, 141-144.
3aKOH BCECBITHHOTO TSKIHHS

m.m,
F=G——.
r
Jliuunsauk [eiirepa-Mromnnepa
- Ta30BUI pO3psi, 10 BUHUK
YHACIIIOK 10H13a1li1 MOJEeKY T Disuxa, 11 on.: THapyusix i
rasy; ’ L
Y 3araJlIbHOOCBIT. HaBY. 3aKJIL. /
OybbanIKoBa Kamepa - €.B.Kopmak, O.1.JIsmenko
VY cTaHOBITH BIAMOBIAHICTS MK Ha3BaMU IIPIIIAAIB IS peecTparii 10HI3a11isI MOJIEKYJI P1AUHU; e T .
. JUTOBLAHICT | IPHIAJILB JUTA peectpall ] YT P B.®.CaBuenko. — K.; Ipnine: BT®
27. | palioaKTUBHOTO BUIPOMIHIOBaHHA Ta (hi3MYHUMU MPOIIECaMH, Ha kamepa BinbcoHa - yTBOpeHHs Tlenvis. 2004. — C.264-268
SKHX TPYHTY€ETHCSI pOOOTA IIUX MPHIIAIIB: LEHTPIB KOHJIEHCAIlIi mapy 3a FOHEZ})GI’{KO C y (D'ismca' Hilllpy‘-IHI/IK
axXyHOK 10Hi3aI[ii MOJIEKYJI U ' .
Ir) agy_ I y nst 11 ki1, cepent. 3araabHOOCBIT. K —
Yo . K.: Ocgira, 2002. — C. 227-229.
(hoToeMyNnbCIHHUHN TTYUITBHUK
- 10HI3aIIisI MOJICKYJT
(dhoToeMyIbCii.
®izuka, 8 xi.: [limpyyHuk muis
3arajJbHOOCBIT. HaBY. 3aKII. /
€.B.Kopmak, O.1.JIsmenxo,
B.®.CaBuenko. — 2-re BH/I., Tepepoo.
. ) .. ) ) Enexrpoemuicts — dapapn; Ta nom. — K.; Ipnias: BT® «I[Iepyn»,
Y CTaHOBITH BIAMOBIHICTh Mi’K Ha3BaMH OJMHUILG (DI3UUHUX Tpoer : (bapan _ . P Py
C . MarHiTHa 1HIYKLIS — TECINA; 2005. - C. 94-98.
28. | BenuuuH 1 PI3UYHUMH BEIMYMHAMH, TSI BAMIPIOBaHHS SIKMX BOHU

BUKOPUCTOBYIOTHCS!

eJIEKTPUYHUM 3aps] - KyJIOH,;
CHJIa CTPyMYy — amIiep.

®izuka, 10 xi.: [Tigpyusuk ams
3arajJbHOOCBIT. HaBY. 3aKII. /
€.B.Kopmak, O.1.JIsmenxo,
B.®.CaBuenko. — K.; Ipnins: BT®
«Ilepyn», 2002. — C. 148-151, 209-
216.




PyX TilTa omuCyeThcs PIBHAHESAM X = — 5 + 2t + 9t%, 1 Bci Benmuunm

dizuka, 9 ki.: [ligpydHuk mms
3arajJbHOOCBIT. HaBY. 3aK1. /

29. | Bupaseni B oguuuwsix CL. Busnaute (y M/c?) mprcKopeHHs., 3 KM 18 m/c? €.B.Kopmak, O.1.JIsmienko,

pyXa€eThCst TLIO. B.®.Caguenko. — K.; Ipnins: BT®
«Ilepyn», 2004. — C. 29-32.

JIBa XJIOMIII PO3TATYIOTh TYMOBHUH JKTYT y MIPOTHIICKHI OOKH, zlrgapiiogogi; 1'11{1;1]£)qu};1;1<1; H/HH

NPUKPIHUBIIK 10 HOTO KiHINB uHaMOoMeTpH. Busnaure (y ' ' '

30. HBIOTOHAX) CHJIY MPYXKHOCTI, 1[0 BAHUKAE B JUKTYTI, KOJIH O0H/IBa 10H €.B.Kopuax, O.I JIsmenko,

JTUHAMOMeTpH rmokaszyrors 10 H. B.®.Capuerko. —K.; Ipmine: BT®
«Ilepyn», 2004. — C. 83-86.
Temneparypa B HarpiBadi TeIIoBOro ABUTYHa jJopiBHIOE 227 °C, iféii;oloocﬁi': Iilff};z?:? /mm
s1.| emempssorommama i 2 C e 0
BI:/IF a B.®.Caguenko. — K.; Ipnins: BT®
JIBHTYH. «ITepyn», 2002. — C. 54-58,
V kaminsipi, 3aHypeHOMY OJIHUM KiHIIEM Y BOJY, BOJIa IiIHIMAEThCS if;iiolooczi: iﬁf}sz /ILM

3o | HaBHuCOTY 10 mm. Busnaure (B MiniMeTpax), sikoi MaKCUMaIIbHOT } 20 M €.B.Kopuax, O.1JTsmeHKo,
JIOBXKUHH (BUCOTH) CTOBITYMK BOJM MOKE BTPUMATH BEPTUKATIbHUN B.@.Canuetko. — K. Iprins: BT®
KaIisip 3 IBOMA BiIKPUTHMH B TIOBITPI KIHIISIMU. «ITepy», 2002. — C. 72-75.

JIBa KOHIIeHCaTOpH 3’ €THAHI mocaigoBHO. Ha ogHOMY 3 HUX zf;ii’olo(l:i: 11{_;11?}1)313(:1{(? /HM
Haricano “1 Mx®, 6 B”, na npyromy nHanucano “2 Mmx®, 6 B”. ' ) '

33. 9B €.B.Kopuak, O.1.JIsmenko,
Busnaute (y BosibTax), sIKy MaKCUMAJIbHO JIOMYCTUMY HAMPYTy B.0.Capuerko. — K. Ipnins: BT®
MO>KHA TIPUKIIACTH JIO €T TITISTHKY KOJIa. «ITepyH», 2002. — C. 159-162.
[Tepion BepTUKAIBHUX KOJIMBAHb TATAPS HA TPYKUHI TOPIBHIOE if;iiololczi: iﬁf}sz /ILM

.| 36 Bmam s cona. s G el s, e
36iJ‘I}II>IHI/ITI/II)B 2 pasi Y © pasis, p Py B.®.CaBuenko. — K.; Ipnins: BT®

pasH. «Ilepyn», 2004. — C. 53-55.
®izuka, 11 xi.: [ligpyynuk amns
VYkaxiTh Nepioj miBpo3naay paaioakTUBHOTO eieMeHTY (y mo0ax), . 3aratbHOOCBIT. HaBY. 34K, /
35. 5 ni6 €.B.Kopuak, O.1.JIsmenko,

SIKIIO KUTBKICTh HOTO aTOMIB 3MEHIIIIIACH ¥ 8 pasiB 3a 15 mil.

B.®.Casuenko. — K.; Ipnias: BT®
«ITepyn», 2004. — C. 260-263.
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