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Yacruna 1 (0a3oBuii piBeHb)
(15 3aBnanb, 00Ha npasunbha 6i0n0siOL HA 3A480aAHHS)

3aBnannsa 1-15 mawTh KijibKa BapiaHTIiB BilnoBigei, cepel IKUX JIMIIE 0OIHA NPABUJIbHA.
BubGepiTs npaBuibHuii, Ha Bamy nymky, BapianTt Binnosini. (ouinka 3a npasunvno euxonane
3ae0annsn — 2 oanu)

1. SIka 3 HaBeAeHUX (I3MYHHMX BeJMYHUH € 5. Bwubepitb Ha3By mnpomecy, sAKMil
BEKTOPHOI0 BEJIUYUHOK? BiZ0yBaeThcs B rasi 3i crajgorw Macow npu
1 Maca He3MIHHOMY THCKY
2 MOTYXHICTh 1 | agiabatHuii;
3 [IBUIKICTH 2 130TepMIYHUN;
4 MexaHi4Ha poboTa 3 | 1300apHuMii;
Biamnosine: 4 [30x0pHUi;
Binmogiap:
2. Di3MYHA BEJHYNHA CCHJIA» € cevvrrnennnnnns
1 MipoIo J1ii OJTHOTO Tijia Ha iHIIIe —5
2 MIpOFO IHEPTHOCTI Tia 6. TezvmepaTypa t=+7°C 3a mkaJjomw
3 Mipoto eHeprii Tita HeJI.bCIH B oaunuusax cucremu CI
4 MipOI0 BUKOHAHOI pOOOTH AOpTBHIOE. . ... o
Binmosine: ; _2:7300 CC
3. Biancrans Mik JBOMa NO3UTHBHHMH i g;gi
TOYKOBHUMH 3apsilaMH (1 Ta (o JAOPIBHIOE T -
r. 3a saxkow ¢opMy/I0I0 BH3HAYAETHCS
CWJIA, 3 SIKOI0 BOHHM BiAIITOBXYKTbCS OIHH
B/l 01HOr0? 7. Y ckiiibkM pa3iB i Ik 3MIHUTBCA cHJIA
1 F 1 q19 B3a€MoOAii MixKk JABOMa MaTepiaJbHUMH
B 4ngy 3 TOYKAMHM MacaMu 1] Ta My, AKIIO
2 i 1 qqp Bl}lCT"aHb Mi’K HUMH 30LIbIIMTBCH Yy 2
= pa3u’?
Ameq r? 1 301IbIINTHCA B 4 pa3u
3 F= 1 ¢1—q 2 3MEHIINTHCS B 2 pas3u
dmey 3 3 3MEHIINUTHCS B 4 pazu
4 1 q+q, 4' ?T61JII)HIPITBC$[ B 2 pa3u
F = —47'580 T Biamnosins:
Bianosigs:
- - — 8. Slxka 3 HaBeleHMX OJMHHULIb
4. sk 3MIHHTBCS KiHeTH'HA eHeprist Tina, BUMIpIOBAHHST (DBMYHHX BEIHUHH €
SIKIIO MBHAKICTH HOro pyxy 30i1bIINTHCS ONMHUIEI0 BHMIPIOBARHSI eICKTPHIHOTO
B3 i’a?’“? e or B 3 pas 3apsiay y cucremi CI?
MEHIITUTHCS B "
2 30LIBIINTHCA B 3 pa3u % 11 ]i
3 3MEHIINTHCS B 6 pa3u 3 1 Ku
. 4 . 301IpIIMTHCA B 9 pasiB 4 i
Biamosinas:

Biamosins:




9. 3a saxow ¢(opMyJIOI0 BHU3HAYAETHCA
poGoTa A eJIeKTPOCTATUYHOIO IOJIsl PH
nepeMilmieHHi TOYKOBOT0 €JEKTPHUYHOIO
3apsily ¢ 3 TOYKHM i3 MOTEHUiaJdoM ¢ y

TOYKY i3 moTeHUiajaoM @, ?

13. 3a AxMM NpaBUJIOM NPOBOAATH JiHIl
MAarHiTHoi iHayKuii ?

1 BOHU MTOYUHAIOTKCS 1 3aKIHIYIOTHCS Ha
MarHiTHHUX 3apsjax;

2 BOHM MOYMHAIOTHCS 1 3aKIHYYIOTHCS Ha
[MOCTIMHUX MarHiTax;

3 3aBXKAM 3aMKHYTI 1 OXOILUTIOIOTh

MPOBIAHKUKH 31 CTpyMOM, abo
3aMHUKaIOThCS BCEPEANHI OCTIHHUX

1 A=q(p1—92)
2 A=q(pr —¢1).
3 A-—9
(p2 — 1)

4 _
A o2-0)

q

Bignosinab:

10. Hampyra Ha KiHOSIX OJHOPiIHOIO
NPOBIAHUKA 3 eJeKTPUYHMM omopoM R
npopiBHioe U . 3a sixo10 ¢popMyJi0i0 MOKHA
BH3HAYMTH CHJIY €JEKTPUYHOIO0 CTPyMy
I B npoBigHUKY?

MAarHirTiB;

4 MMOYMHAIOTHCSA 1 3aKIHIYIOTHCS Ha
3apsHKEHUX YaCTUHKAX, L0
pyXarTbcs

Binmogiap:

14, SIlxkmo ¢ -- mWBHAKICTH CBiTIA Yy

BaKyyMi, U — MBHJIKICTH CBiTJIa B

pe4yoBHHi, TO 3a §KO0I0 (opmyJioL0
BU3HAYACTHCA AOCOJNIOTHHMIT NOKA3ZHHUK

1 I= R 3aJIOMJICHHSI Pe4OBHHHU?
U 1 c2
2 U n=—
| = —. v
R 2 c
3 I=UR. n= >
2
) ;U2 3 v
=% n="2
c
4 n=uc
Binnosigs:
- Biamosins:
11. Cuna, mo aie Ha pyxoMmy 3apsizKeHy
YACTHHKY B MAarHiTHOMy moOJi Mae€
Ha3BY...
1 | Cuma Ammepa 15. HIBuakicTe PO3MOBCIOKEHHS
2 | Cuna ctpymy €JIeKTPOMATHITHOI XBWJI y BakKyymi
3 | Cuuna Jlopeniia JAOPIBHIOC.....ccueee .
4 Cuna HeroTona 1 10 5M/ c
Bianosias: 2 510°wm/c
3 3108 m/c
4 6 10°m/c
12. SIki 3 HaBeJeHHUX YACTHHOK BXOJAThH Bignosigb:

A0 CKJIAAY ATOMHMX siiep?

1 HYKJIOHU
2 10HH

3 €JIEKTPOHU
4 ¢dhoToHU

Bigmosinb:




YacruHa 2 (cepeaHiii piBeHb)
(10 3aBnaHb, KiTbKa npasubHUX 6i0ON0BIOCH HA 3A80AHHS)

Y 3aBpannsax 16-25 no psaakiB ingopmanii, nosHayennx BYKBOIO, Bubepits oaun
npaBuJibHU, Ha Bamy aymky, Bapiant, nodHadyenunii HIU®PAMMU, ABO posramyiite
¢pakTn (mo3Haveni OykBamu) y npaBujbHiil nmocainoBHocti. Hlngpi 1 mae Binnosizaru
BuOpanuii Bamu nepumii dakr, uudpi 2 — apyrmii, uudpi 3 — Tpertiii, nudppi 4 —
YeTBEPTHIl. (MaKcUMAIbHA OYIHKA 3a NPAGUILHO 6UKOHAHE 3a60aHHs — 4 danu)

16. BcTaHOBIiTh BiANOBiAHICTH (Pi3MYHOT BeIMYMHU TAa MATEMATHYHOI0 3aNUCYy il
BH3HAYEHHA:

1. xiHeTHYHA eHepris A. Fscosa 1
. ) A
2. IMITyJIBC TiNIa b. —; 2
3. MexaHiuHa poboTa B. mv; 3
2
. mv
4. MOTYXHICTb I. 4
2
17. 3aKk0HH BCTAHOBJIIOIOTH B32€EMO3B’ 130K Mi:K Qi3 MUHMMH BeJIUUMHAMM
Hasesa 3axony: Dizuuni 8eIUYUHU
A. Tpertiit 3akoH HeroToHa 1. Tuck, 06’em, Temiiepatypa JaHOi Macu A
rasy; 5
b. O0’e¢qnannii ra30BU 3aKOH 2. Cwua, abcomoTHa nedopmartis;
B. Ilepmuii 3aK0H TepMOIUHAMIKH 3. Cun B3aeMoAii MiX TiJlaMu; B
I'. 3akon I'yka 4. KingbKiCTh TEIUIOTH, BHYTPILIHS €HEepris, T
MexaHIuyHa poboTa

18. YceraHoBiTh 3B'5130K Mik (pi3MYHUMM BeJIMYMHAMM Ta OAUHMUSAMHM iX BUMipIOBAHHSA:

1. 1c A. eHepri, 1
2.1H b. mBHAKICTS, 2
3.1 JIx B. uac; 3
4.1 wm/c I'. cuna. 4

19. YcraHoBiTh 3B'5130K MizK OIMHUUISIMH BUMipIOBaHHsA (i3HYHUX BeJTHYHH Ta iX
BHU3HA4YeHHAM 4Yepe3 OCHOBHI oqnunui MizkHapoaHoi cucremu oquHunb CI.

A. KyJIOH 1 _KT A
M-c?
2 b
B. mackans 2. Kr'gl X
¢ B
B. mxoyms 3. A-c;
4 KO°M T
I'. HBIOTOH T2




20. BcraHoBiThH BianoBiaHicTh (Pi3UYHOT BeJJMYMHHU Ta OMHHUII il BUMipIOBaHHS:

1. om A. po0OoTa;

2. KOYITh Bb. remneparypa;

3. Bar B. enextpuunuii omip;
4. xenbBiH I'. mOTYXHICTb.

21. 3aKoHM BCTAHOBJIIOIOTH B32€MO3B 130K MiK (pi3HUHHMMH BeJMYNHAMHU

Hasea 3axony: Di3uyni eenuyunly.

A. 3akoH Amnepa 1. IlIBuKicTh 3MiHM MarHiTHOTO MOTOKY,
e.p.C. IHAYKIIii;

b. 3axon OMa a1 NOBHOIO KOJa 2. Cuna, BeIMYMHA CTPYMY, TOBKHHA
BIJIPI3KY MPOBITHUKA

B. 3axon JIxxoyns - Jlenna 3. Cwuna ctpymy, BeTU4HHA €.p.C.,
BHYTpIIIHIH omip;

I'. 3akon ®apanes - Maxkcsemia 4. Cwuna cTpymy, OIip, KIIBKICTh TEIUIOTH;

22. BcTtaHOBITH BiINMOBiIHICTH OJMHUIIL BUMIPIOBAHHS Ta (Qi3MYHUX BeJHYHMH:

1.1Tn A. 3apsn;

2.111a b. cuna ctpymy;

3.1A B. inayKIist MarHiTHOTO OIS,
4.1Kn I'. Tuck

23. BcTaHOBITH BiAMOBIAHICTH 3aKOHIB Ta IX MATEeMATHYHOI0 3aMUCy

. . — E
1. 3aK0H BCECBITHHOIO TSHKIHHS A. l=_< :
R+r
2. 3axon Kynona amns B3aemomii
. mymsy
JIBOX OJIHAKOBUX €NEKTPUUHUX 3aps/IiB B. F = G—Z;
r
3. 3axod OMa IS ITOBHOTO KOJIa b. | = E) ;
1 q°
4, 3axon Oma Ut JUISTHKA KOJia Ir. F= .
Argy .2

24. BcTaHOBITH BiIMOBIAHICTH (Pi3HYHUX BEJTHYNH Ta IX OAMHUIbL BUMIiPpIOBAHHS:

A. Tlotenuian enekrpocraruytoro nmoist 1. JIx;

Bb. Cuna B3aemonii 2. Tnm;
B. MarniTHa iHAYKIIiS 3. H;
I'. Pobora 4, B.

AWIN|F

AWIN|F

||| >

25. BcTaHOBITH BiIMOBIAHICTH NMpoLecy TA MATEMATHYHOI0 3aMKCY MEPLIOT0 3aKOHY

TepMOI[I/lHaMiKI/I AJIA HbOTO:

A. 130XOpHHIA TIpoIIeC 1.Q=A4;

B. i3oTepmiuHuii mporiec 2.Q=AU;

B. 1300apHuii npouec 3.0=AU+A:
I'. aniaGaTHMII pouec 4. Q=AU+ A

|| o>




YacTruna 3 (BUCOKHMI piBeHDb)
(5 3aBaHb, 6i0OKpumi numanns, abo po3e’azamu 3aoauy)

Po3B’sikiTh 3a1a4i 26-30. Y BignoBiai 3anuuiith ogep:kaHi YUCI0Bi 3HAYEHHSI.
(MakcumanbHa OYiHKA 34 NPAGUTILHO BUKOHAHE 3a80aHHs — 6 6aie)

26. Y cKiJIbKkM pa3iB 3MEHIINTHLCS MPUCKOPEHHsI BUILHOIO MAJiHHS NMPH BigiajeHHi Bix
NnmoBepxHi 3eMJIi Ha BiICTaHb, IO JOPIBHIOE TPHOM pajaiycam 3emuri?

Bigmosine:

27. JlipT minHiMaeThbes 3 MOCTIHHUM NMPUCKOPEHHSM i 32 nepii 2 CeKYHAU PyXy NPOXoauTh
BiicTanb 4 M. Bu3Haure 3MiHy Baru nacaxupa, maca sikoro 60 kr, npu nigiomi jgigra.

Bignosinab:

28. Sk 3MiHUTBCSA THCK JaHOI MacH iIeajJibHOT0 ra3y BHAC/II0K 30i/IbIIeHHA iioro 00’eMy B
3 pa3u i 3MeHIIeHHs a0COJIIOTHOI TeMIepaTypu B 2 pa3u?

Binmosine:

29. BuszHauTe 3apsii IJIOCKOr0 TOBITPSIHOTO KOHAeHcaTopa eMHicTI0O 20 nd, sKIO

. . B . .
HANPYKEHICTh eJeKTPUYHOro mnojss B KoHaencaropi 32000 —, a Bigcranp Mik
M

miaactunamu 0,5 cm

Bianosigs:

30. Axmo 3a yac t=5mc cuia cTpyMy y KOTyluli piBHOMipHO 3MeHIIye€Thesl Bix 2 A 110
1,5A, TO npu nbOMY BHHHMKAE ejeKTpopywiiiHa cuia camoinaykuii 10 B. Busnaure

€Heprilo MarHiTHOro MoJisi KOTYIIKH NPH CWJIi cTpymy I=2 A.

Binmosins:

[Tinmuc ygacHuka




KPUTEPIi OLIHIOBAHHSA
BianmoBigeil Ha TecToBi 3aBnanHs Beeykpaincbkoi onimniagn HYBIll Ykpainm 2019
poKy 3 izuxku

MeToro TecTyBaHHS € TeEpeBipKa BIAMOBIAHOCTI 3HaHb, YMiHb 1 HAaBUYOK YYHIB
3arajJbHOOCBITHIX IIKUI TPOrPaMHUM BHMOTaM, 3 SCyBaHHS KOMIIETCGHTHOCTI Ta OIlIHKA
CTYIICHS MiATOTOBICHOCTI.

OuiHroBaHHA 3HaHb 3MIUCHIOETHCS 3a mKajior Big 0 mo 100 Oanis.

Koxne TecroBe 3aBnanHs ckiagaerbes 13 30 muTaHb, SKi 32 CTYNEHEM CKJIAJHOCTI
MOJIIJICHI HA TPU YaCTUHH:

Y wvactuni 1 (6Ga3oBuil piBeHb) HPONOHYEThCS 15 3aBmaHb 3 BHOOPOM OfHi€q
MPaBUJIBHOI BiNMOBiAI. 3a MpaBUJIbHE PO3B’SI3aHHS KOXKHOTO 3aBJaHHA YYaCHUK OTPUMYE 2
Oanu. BiAnoBiaHO 3a IpaBUIbHE PO3B’sI3aHHS yCIX 3aBJaHb YacTUHH | ydacHuK orpumye 30
OatiB.

Y wuacruni 2 (cepeaniil piBeHb) mpomnoHyeTbcs 10 3aBnaHb Ha BCTaHOBICHHS
BIIMOBIIHOCTI, MPaBWJIBHOI IMOCTIAOBHOCTI, OaraToBapiaHTHI MNHTaHHS 3 KUIbKOMa
MPaBWIBHUMHU BIANOBIASIMU. 3a MpaBHIIbHE DPO3B’A3aHHS OJHOTO MUTAHHS YYaCHUK MOXKE
orpumatu I, 2, 3 abo 4 6anu — 1 Oan 3a KOXEH MPABUILHO BU3HAYCHHUM €JIEMEHT.
[TochimOBHICTE OIIHIOETHCS BU3HAYEHOKO KUIBKICTIO OajiB JIMIIE 32 YMOBH ITOBHICTIO
MPABWJIBHOI BIAMOBiMI. 32 KOXCH HENPABWIBHHNA EJIEMEHT y MHUTAaHHSAX Ha BiIIOBIIHICTH
MIPUCBOIOETBCS «— 1» Oan, ame He Menme 0. MakcumanbHa KUTBKICTh OalliB 3a MpaBUIIbHE
BUPIIICHHS 3aB/IaHb YacTUHU Apyroi — 40 Oais.

3aBnaHHa yacTMHM 3 (BUCOKHUI piBeHb) CKIAJa€ 5 MHUTaHb y BIAKpUTIH (opmi 3
PO3TOPHYTOIO BIAMOBINAIO, 3373y, YM CKJIQJHUX TECTOBUX 3aBJaHb, TOHIO. 3a KOXHE
MpaBWJIbHE PO3B’SI3aHHS SKUX YYaCHHUK OTPUMYE 10 6 Hanig. 3a OUIHKUA CKIAQAHUX TECTOBUX
3aB/IaHb OIIHIOIOTHCS MPABUIIbHI €IEMEHTH BIAMOBII, SKMX MOe OyTH Bia 3 70 6. 3a OLiHKU
BIIKPUTHX 3aBJaHb, 3 POTOPHYTOIO BIJAMOBIIIIO Ta 337a4 OIIHIOETHCS CTYIMIHb BUCBITICHHS
MUTaHHS Y4 X1J PO3B’s3aHHS 3aJadl Ta il pe3y/ibTar, a yduacHUK otpumye Bij 0 1o 6 6amniB. 3a
3aBJaHHS YaCTHHU 3 YYaCHUK MaKCHUMaJIbHO oTpumye 30 Oais.

BiacyrtHicTh BiAMOBIAl O1iHIOETHCA B ) OatiB.

MakcumManbHa KUIBKICTh TECTOBUX OalliB, Ky MOXHa HaOpaTH, MpaBUIbHO
BHUKOHABILIM BC1 3aB/IaHHs TecToBOi podotu — 100 Gais.

[IpenmeTHO MeTOIMYHA KOMICISl OLIIHIOE pOOOTY 3a 3arajbHOI0 CyMOlO Oalis,
HaOpaHUX YYaCHUKOM 3a pe3ylibTaTaMH TeCTYBaHHS, sIKa MOXE 3HAXOIUTHCh B Mexax Bix ()
no 100, a MiHIManbHA KUIBKICTh OaliB, sKa J03BOJISIE OpaTh ydacTb y APYromy Typi
Bceeykpaincskoi omimmiaan HYBIIl Vkpaian 2019 poky 3 ¢i3uku noBuHHa ckiagatu 75
OatiB.

Yac BUKOHAHHS TECTOBUX 3aBJaHb CTAHOBHUTH 180 XBHINH.



