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IIpo6ne 3HO 3 ¢isuxku 2015 poky

3aBaannsa 1-20 maoThb 4YoTHpPH BapiaHTH BiANOBiAi, cepea SIKUX JiMINe OAWH
npaBujibHui. BuOepiTth npaBuibHMiA, Ha Bamy n1ymKy, BapiaHT BiAnoBixi, mozHaure
oro y d1anky A 3rigno 3 incrpykuiero. He po0iTh iHIIMX NO3HAYOK Y 0.1aHKy A, TOMY
110 KOMII’I0TepPHA NporpaMa peecTpyBaTuMe iX sik HOMUJIKH.

BynbTe 0c00J1MBO YBaKHUMHU, 3alI0BHIOIOYH O1aHK A!
He nmoripuryiiTe BJacHOPYYHO CBOT0 Pe3yJbTAaTy HeMPaBWIBLHOK (hOpMOI0 3anucy Binmosineii

1. Ha pucynky 300pakeHo Tpadik 3aJIe)KHOCTI MPOEKITii vA B
IIBUIKOCTI IPSAMOJTIHIHHOTO pyXYy Tila Bijg vacy. Ska 3 v(t)
touok (A, b, B, I') BiamoBimae MOMEHTY 3MiHU Al B
ina? >
HANPSIMKY pyXYy Tina’ 0 "
I
A
b
B
r
2. VY CKiJIbKH pa3iB BIAPI3HAIOTHCS JIHINHI IBUKOCTI KIHIIIB TOJUHHOI Ta XBUIUHHOT
CTPUIOK TOJMHHUKA, SKIIO XBUJIMHHA CTPIJIKa y 2 pa3u JOBIIA 332 TOJUHHY?
A b B I
30 60 120 24
3. Sk pyxaTUMeThCS TiJIO Macoro 2 Kr mif mieto cunu 4 H?
A pIBHOMIPHO, 31 IIBUIKICTIO 2 M/C
B piBHONIPUCKOPEHO, 13 ITPUCKOPEHHIM 2 M/C?
B piBHONPHCKOPEHO, i3 nprcKopeHHsM 0,5 m/c?
I' piBHOMIpHO, 31 mBUAKICTIO 0,5 M/C
4. [Bunkicts kpurosama macoro 1000 T, sikuif piIBHOMIPHO pyXaBcsi 3 BUMKHEHUM

JBUTYHOM, cTaHOBUJIa 6 M/c. TTicist 3iTKHEHHS 3 HEPYXOMOIO KPHKUHOIO KPUTOJIaM
MPOJIOBXKUB PIBHOMIPHUN TPSIMOJNIHIMHUNA pyX pa3oMm i3 Hew. Maca KpHKUHH
cranoButh 5 - 10° kr. Ska mWBHAKICTH cyMicHOro pyxy o6ox Tin? Teprsam mixk
BOJIOO 1 KpUTOJIAMOM 3HEXTYHTE. YBakaiTe, 10 BOAA CTOSYA, TeUill HeMae.

A b B r
4 m/c 3 Mm/c 0,4 m/c 0,04 m/c
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Y TpyOmi 3 BIAKPUTHM BEPXHIM KiHIEM 3HAXOJUTHCS
CTOBITYUK PTYTi. Bimomo, 1110 HAATUIKOBUI THUCK MTOBITPA,
ske nepeOyBae mig pryrTio, HopiBHioe 0,2 atm. TpyOky

HaXWISIIOTh TakK, IIO0 BOHA YTBOPIOE 3 BEPTHKAILIIIO . 60°
KyT 60° (IUB. pUCYHOK). YKaKiTh 3HAUCHHS TUCKY MTOBITPS, [
ake TmepeOyBae B TpyOll i PTYTTIO, MICHS IHOTO. !
ATmochepHuil THCK yBaxaiiTe piBEEM 1 atm. Kamimspmi
SBUILIA HE BPaXOBYITe.
A b B r
1,2 at™M 1,1 atm 0,9 atm 0,8 atm

OG'em imeansHoro rasy macoro 4,5 kr cranosuth 6,4 M°. TUCK rasy Ha CTiHKH
nocynunau aopiBaroe 150 klla. SIka cepemnst kKBaapaTHYHA IIBHIKICTH MOJIEKYII
1bOTO Ta3y?

A b B r
200 m/c 400 m/c 600 m/c 800 Mm/c

Hes3Bakaroun Ha Te, IO TEPMOJAMHAMIYHINA CHCTEMI OyJIO TepemaHo KUIbKICTh
termoty 900 [k, ii BHyTpimHsa eHepris 3meHmruiacs Ha 9000 JIxk. Lle cramocs
TOMY, III0

A cuctema BUKoHasIa poooty BenuunHoro 8100 Jx
B Hax cucremoro BUkoHaHO poboTy BenuunHo 8100 [k
B cucrema BukoHana po6oty BennunHoro 9900 x
I' max cucremoro BUkoHaHO poboTy BenuunHoo 9900 Jx

Conomunkor0 3aBI0BXKKH 10 cM po3ainmimn mMOBEpXHIO BOAU B nmocyauHi. [To ogun
01K BiJ HEl HAJIWJIM MUJIBHOTO po3unHy. YoMy JOPIBHIOE 1 KyU CIIpsSIMOBaHa CHUIIa,
mo i€ Ha co’doMuHKY? KoedillieHTH MOBEPXHEBOTO HATATY YUCTOI BOAM 1
MHUIIBHOTO PO3YMHY BifMOBiaHO gopiBHIO0OTE 72 - 1073 H/M1i 10 - 1073 H/m.

A 3,1 MH, y 6ik MUTTBHOTO PO3YUHY
b 6,2 MH, y Gik uncToi Bou

B 8,2 MH, y Gik uncToi Bou

I' 12,4 mH, y 6ik MUJIBHOTO PO3UYHHY

JIB1 0JTHAKOB1 MeTaeBl KyJbKH 13 3apsiaaMu —( 1 +3( BIANOBITHO TOPKHYJIUCS OJJHA
OJIHOI. YKaXITh 3apsIy KYJIbOK MICIs PO3'€ THAHHS.

A b B I

+q 1 +q +2q 1 + 2q +q 1 —3q +3q 1 —q
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Ha sixomy rpadiky BimoOpakeHO 3alie)KHICTh 3apsiay KOHASHCATOpa BiJ HAINPYTH,
MPUKIAJCHOT JO0 MOro MmiaacTuH?

A b B 1)

Busnaure enextpopywiiiny cuny (EPC) mxepena cTpyMy 3 BHYTPILIHIM
orniopom 0,5 OmM, SKIIIO MiCIs MiA'€JHAHHS 10 HHOTO pe3ucTopa ornopom 4 Om yepes
pe3uCTOop MIIIOB CTPyM 2 A.

A b B I

5B 7B 9B 12B

Busnaure, y skoMy BHMNaAKy 30UIbIIEHHS TEMIEpPAaTypu 3yMOBIIOE€ 3MEHIICHHS
cwm cTpyMmy. Hanpyry mkepena cTpyMy BBakaiiTe HE3MIHHOIO.

A eNeKTpUYHUNA CTPYM y PO3UHHI €JIEKTPOIIITY
b enekTpuuHMil CTpyM y MeTai

B enexTpuuHuii CTpyM y HaIiBIPOBIIHUKY

I' enexTpuyHUii CTPYM y pO3ILIaBl €IEKTPOIITY

EnexTpoH, 110 BIiTaE B OJHOPITHE MArHITHE MOJIE 31 MIBHJKICTIO, HAMIPSAMOK SKOT
napajeiabHUI BEeKTOpY MarHiTHO1 1HAYKIIII, pyXaTUMEThCS O

A mpsmiit
b xony

B cnipani
I' enincy

ManeHnbka MaBIouKa, siKa 3/1MCHIOBaJIa MaJjll KOJIMBAHHS Y BEPTHUKAIbHIHN UIOMIMHI
Ha JiaHi JOBXHHOIO L, mifgHsiacs mo Hid Ha BiAcTaHb | yropy, mpomoBKyHO4H
roiianfs. SIk yHaciOK IIbOTO 3MIHHUBCS TEPioJi KOJUBAHb TAKOTO «MAasSTHHKA?
Jliany BBakaliTe HEPO3TSHKHOIO i HeBaromoro. JOB)XKHMHA JTiaHW 3HaYHO OiJIbIa 3a
3piCT MaBIIOYKH.

A TepioJl KOJUBaHb 3MEHIIUBCS TPOMOPINHHO 10 VL — [
B nepion konuBaHb 301UTBITMBCS MPOTOPIIIHHO 10 L — [
B nepion konuBaHb HE 3MIHUBCS

I' mepioa konauBaHb 301TBIIMBCS MPOMOPIIIHHO 10 VL — [
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PamionpuiiMay HamamToBaHO Ha PAAiOXBWIIO JOBXKHUHOIW 4 M. Sk moTpiOHO
3MIHUTH €MHICTh KOHIEHCATOpa KOJIMBAJIBLHOTO KOHTYPY, 3'€JHAHOTO 3 aHTEHOIO,
00 HAJAMTYBATH PaAiONPUiMaY Ha PaIiOXBUITIO JIOBXKUHOIO 12 M?

A 3011bIIUTH B 3 pa3u
b 3menmutu B 3 pasu
B 30inbmuTH B 9 pasis
I' 3menmutu B 9 pasis

JlpoTsiHa MpsSIMOKYTHA paMKa 00epTaEeThCs 3 MOCTINHOO / -
KYTOBOIO IIBUJIKICTIO B OJHOPIJHOMY MarHiTHOMY I0JI

(muB. pucyHok). Ha saxomy rpadiky BimoOpaxkeHO

AN

\
N

Y

o\

4
3aJIeXKHICTH CHIM CTPYMY B paMmili Bix yacy? p'd /
A b B I
I I I
TI
o > o > o >
‘ | \/t | ' 0 g

Ha pucyHky nmokasaHo Xij] CBITJIOBOI'O IPOMEHIO
Kpi3b 30upanbHy JiH3y. BUu3HauTe onTHYHY CUITY

JIH3Y, SKIIO BIICTaHb MK JIHISIMHA CITKH Ha e
PUCYHKY JIOPIiBHIOE 4 CM. e \
Y
A b B r
2,5 noTp 5 noTp 7,5 aoTp 10 noTp

Ha pucyHKy moka3aHO 3aJIOMJICHHS CBITJIOBOTO TPOMEHIO, SKUMN
NEPEeXOJUTh 13 TOBITPS B PiAMHY. 3HAYCHHS SKOTO BUPA3y
JOPIBHIOE TTOKA3HUKY 3aJIOMJICHHS PiTUHN?

A b B I
sin60° sin50° sin60° sin40°
sin50Q° sin309 sin4Q° sin30Q°

3riAHo 31 CHeIialbHOI0 TEOPI€I0 BIAHOCHOCTI Y PyXOMil 1 HEPYXOMii cuctemax
BIJUTIKY

A dYac TuIMHe 0JTHAKOBO, IMIBUJIKICTH CBITJIA Y BAKyyMi Ma€ pi3Hi 3HAUCHHS

b uac muiMHe 0/THaKOBO, MIBUKICTh CBITJIA Y BAKYyMi Ma€ OJJHAKOBI 3HAYCHHS
B uac nuivHe no-pi3HOMY, IIBUIKICTH CBITJIA Y BAKYYMI Ma€ pi3H1 3HaYEHHS

I' yac nmimnHe mo-pi3HOMY, IBUAKICTH CBITIA Y BAKyyMi Ma€ OJHAKOBI 3HAYCHHS
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20.  Ywucno HeHTpoHIB y sapi atoMa Ypany 255U Ginblire 3a 9ucio MPOTOHIB HA

A b B 1)

143 92 51 41

Y 3aBaanHsax 21-23 10 KOXKHOro 3 YOTHPHLOX PAAKIB iH(popmalii, MoO3HaAYeHHUX
nuppamu, BUOepiTh OJUH NPaBWIbHUI, Ha Bamy aymky, BapiaHt, mo3HadeHui
OykBo1o. IlocTaBTe MO3HAYKHM B TAOJMIAX BiANoBiaeid 10 3aBIaHb y 01aHKy A Ha
nepeTuHi BiiMoBiIHUX pAAKIB (HudpH) i KoaoHOK (OykBH). Yci iHmi Buagu Bamoro
3anmcy B 071aHKy A KOMII'IOTepHa MPorpaMa peectpyBaTuMe K NOMUJIKH!

21. Ha pucynky 300pakeHo rpadik 3aJeXHOCTI MEXaHI9HOI
HAIPyTy ¢ B MIIHOMY JIPOTi BiJl BiTHOCHOTO BHIOBKCHHS
npoty Al/l,. YcTraHOBITh BiTNOBIAHICTh MK Toukamu K,
L, M, N Ha rpadiky i xapakTepoMm aepopmarlii JpoTy.

1 Touka K A nedopmarlis HEpyKHa, CIIOCTEPIraeThes
TEKYyYICTh

2 Touka L b nedopmartiis npyxHa, 3akoH ['yka He
BUKOHYETHCS

3 Touka M B nedopmartiis Henpy»xHa, 3akoH ['yka
BUKOHYETHCS

4 touka N I' nedopwmarris npyxHa, 3akoH ['yka
BUKOHYETHCS

J nedopmariiist HENpy>kHA, BIAMIOBIIA€E
TPaHMII MIITHOCTI
A'B BT ]

ESNCO RN SR
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22.  YCTaHOBITH BIANOBITHICTE MK Ha3BOK (PI3WYHOI BEIMYMHH Ta OJWHHIICIO il

BUMIPIOBaHHS.

Hassa gizuunoi senuuunu Oounuys BUMIPIOBAHHSL

1 maruiTHa IHIYKIISA A Jlx

2 MarHiTHHH MOTIK b Tn

3 IHAYKTUBHICTB B BO

4 enmekTpopylliifHa CHIa 1HTYKIIT I'B
A I'n

AB BT J

1

2

3

4

23. Ha pucyHky 300paxe€HO, SK IO HATATHYTOMY IIHYpY ODKHTh TapMOHIYHA
norepeyHa XBWIA 3 9acToToro 2 ['m. JloBkuHa 6i9HOT CTOPOHH KOKHO1 KIIITHHKA HA
PHUCYHKY JIOPIBHIOE 5 CM. Y CTaHOBITh BiJMOBIJHICTh MIXK XapaKTEPUCTUKOIO XBUII1
Ta YUCJIIOBUM 3HAUYEHHSM (P13MYHOI BEJIMUYUHHU B OAMHULIAX SI.

Hanpamok nowmpeHHA xeuni

N
-ﬁ"f:___~‘___~‘___ e — - k- — ______:;__—_‘_,_g—_"_’,-_—__ ______
] mE

Xapaxkmepucmuxa xeuni Yucnose 3nauenHs QizudHol seiuyuHu
6 oounuysx SI

1 noByxuHA XBHI1 A 0,025

2 mepion b 2

3 amIuniTyaa B 05

4 MmMBHUIKICTH XBUII ri
[ 0,05

ABBT]J

A WDN -
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Po3p’sukiTh 3aBnanns 24-34. YuciaoBi po3paxyHKH [AOWLIIbHO 3AiliCHIOBATH 32
0CTATOYHOK (OpPMYJIOI0 PO3B’sI3aHHS 3a/Jadi B 3arajbHoMy BuUrisiai. Onep:kani
YHMCJIOBI BiINOBIAI 3anmMIIiTHL y 30IMTI Ta O1anKy A. BinnoBinb 3amucyiite Juiie
JAeCATKOBMM JPO0OM, YPAXOBYIOUYM IOJIOKEHHS KOMH, M0 OAHI nudpi y koxHin

KJIITHHLI BiINOBiAHO 10 3pa3kiB, HaBeleHUX Yy Oaanky A. Oaunuui @QizmuHHX
BeJIMYUH MUCATH HE MOTPIOHO.

24.

25.

26.

Y MoMeHT, koJiu KiT (K) momiTtuB mutineHs (M) (IUB. pUCYHOK), BOHO 3HAXOIUIOCS
Ha BifcTaHi 3 M Big Hopu (H) 1 6irio mo Hel piBHOMIpHO 3i mBuakicTio 0,5 m/c.
Haznorandroun MuIeHs, KIT 1o4aB OIrTH 3 MOCTIMHUM HPUCKOPEHHAM 2 M/ 2

YBakaiiTe, 110 KIT 1 MUIIICHS pyXalOThCs MO OJIHIM MpsIMii, a BIACTaHb Bl KOTa J0
HOPH CTaHOBHTH 4,5 M.

K M H
1. Ha sixiit BimcTani (M) Big HOPH KIT yIiMae MUIICHS ?
BigmoBigs: DDDD, DDD
2. Ckinpku yacy (c) 3HaToOUThCS KOTY JJIsl IbOTO?

Bianosigs: DDDD ,DI:H:I

JIBa cTepH1 MIApHIPHO 3'€IHAHI, SIK TOKAa3aHO Ha PUCYHKY, 1 A
NPUKPIIIEH] 10 CTiHA. Jl0 HUX TNPHKPIIJICHO BaHTaX
Macoro 2,5 KT. AB =5cmMm, AC = 3 cMm, BC = 4 cwm.
VBaxaiire, mo g = 10 M/CZ, a CTEPIKHI HEBATOMI. C

1. Busnaure cuny npyxsocTi B crepxkni AC. BinmoBinas
3aIUIIITh Y HBIOTOHAX. -

Binnosije: DDDD,DDD B
2. Busnaure cuny npyxHocti B crepakHi BC. BinnoBijp 3anuiiTe y HbIOTOHAX.

Bignosigs: I:H:I I:I I:I ,I:H:H:I

®yToéonpHUN M'ssy 00'eMOoM 3 J1 HaKA4YyIOTh MOPIIHEBUM HACOCOM JI0 THCKY 2 -
10° Mla. Cnouatky M'su OyB posmpaBieHuii (ToOTO 00'eM M'sda mig dac
HaKayyBaHHS HE 3MIHIOBaBCs), TIOYAaTKOBUM THUCK Yy CEpeluHl M'sua —
atMoc(epHuil. CKUIbKM HakadyBaHb NOTPIOHO 3pOOWTH, SIKIIO 3a KOXKHE
HakadyBaHHA 10 M'A4a HaaXOAUTh HoBiTpa ob'emom 300 cm3? Vpaxaiite, mio
arMoc(epuuii Tuck cranosuTh 1 - 10° Ia.

Bignosigs: DD I:I I:I ,DI:H:I
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Y nocyawHi 3HAXOOUTHCS KOJIOTHUH JIiJT Macow 2 Kr, HOro TtemrepaTrypa

craHoButh —10 °C. OOumcniTh Macy Boau, Temneparypa skoi +20 °C, sky
NOTPiOHO AOJTUTHU B IOCYJIMHY, 11100 YBECH JIiJl PO3TaHyB. TeIIOEMHICTIO TOCYIUHU
i TerioBMM OOMIHOM 13 HaBKOJHMIIHIM CEpPEIOBUINEM 3HEXTYyHTE. Y BiIAIOBIII
3aMUINTh HAWMEHITy HEOoOXiMHy Macy (Kr) BOOM. YBakaiTe, IO MHUTOMA
termoemMHicTh b0y 2100 JIx/(kr-K), Bonu — 4200 [Ix/(xr-K), a mutoma Termiota
MJIaBJICHHS 0y J0piBHIOE 336 KJK/KT.

BigmoBigs: DDDD , DDD

Bu3HauTe CepelHIO MBHIKICTH IIOCTYNAILHOTO PyXy €NEKTPOHIB y METaIe€BOMY
JPOTI i Yac MPOXOIKEHHS Yepe3 Hboro cTpyMy BenmunHoo 10 A. Konnentparris
enexTpoHiB nopiBHIoe 5 - 1028 M~3, moma nepepisy apory cranosuts 0,5 MM2,
VBaxaiiTe, 110 eIeMEHTapHUN eleKTpHuHMil 3apan gopisaioe 1,6 - 1071° K.
Bianosiap 3anumiith y cM/c.

BignoBigb: DDDD ,DDD

VY HaBeJEHOMY Ha PUCYHKY €JEKTPUUYHOMY KOJII ONOpH _+| - K
BCIX PE3UCTOPIB OJHAKOBI, ONOPOM JUKepena CTpyMy
MOKHa 3HEXTyBaTH. Bu3Haure, y CKIUIbKH pa3iB
30UTBIINTHCS CHJIA CTPYMY B €JIEKTPUYHOMY KOJI HiCIIs D
3aMUKaHHS pO31IMKHEHOTO0 Kitoua K.

Bigmosigs: I:H:H:H:I , I:H:H:I

Kun'stunpauk, omip sikoro 40 Om, 3a 10 xBuiamH HarpiBae Boay o0'emoMm 1
b

a1 Big 20 °C mo xuminHsg. BusHaure, sika KUIBKICTh TEIUIOTH BHACIIIOK I[HOTO
BUTPAYAETHCA Ha TEIMJIOOOMIH 13 HABKOJMIIHIM CEpPEIOBHUIIEM. YBaxaiTe, IO
Harpyra B Mmepexi ctaHoBuTh 220 B, mutoma temmoemHicTs Boau 4200 [x/(kr-K),
TUCK € HOpMaJbHUM. Bignoiap 3anumith y k/[x.

Biamnosins: DDDD , DDD

Y KOHTYpi, IO CKJIAJAa€Tbcid 3 KOHAEHcaTopa W KOTYIIKM 1HIYKTUBHOCTI,
BiOyBaroThCsl KonmBaHHS. OO4HCIHiTh, Ky 4acTky (%) Big MaKCHMAaJIbHOTO
3HAUEHHS CTAHOBUTH 3aps]| Ha KOHAEHCATOP1 B TOM MOMEHT 4acy, KOJI 3HAaYCHHS
CTpyMy, IO HPOXOJUTH Kpi3b KOTYHIKY, cTaHOBUTH 80 % Big MaKcHUMallbHO
MO’KJIMBOTO.

Bigmosigs: I:H:H:H:I ,I:H:H:I
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Ha nepire a3epkano, po3ramoBane mijg kyroM S0e 10
TOPU30HTAIBHOT MOBEPXHI CTOIY, najae
CHPSIMOBAHMI BEPTUKAJIbHO BHU3 MPOMIHb CBITJIA 1
Bi1OMBaeThes. [1i1 SKUM KyTOM @ 1O TIOBEPXHI CTOTY
MOTPiOHO pO3TalIyBaTH APYyre A3epKayio (IUB. pHUC), 50° a
o0 NpOMiHb BIAOMBCA BiJl HHOTO BEPTUKAIBHO
Bropy?

Bigmosigs: DDDD, DDD

BusHnaute mepion pemnTKd (mkm), SKIIO AUpakiiiiiHe 300pakeHHS TMEPIIOTo
MOPSIIKY JICTaIu Ha BijcTaHl x = 1,6 cM Bij LIEHTpaabHOTO. BijicTaHb Bij pEeIIITKA
no ekpaHa L = 1 m. Pemnitky Oyn0 OCBITICGHO CBITJIOM, JTOBXXHWHA XBHJ SKOTO

nopiBHIoe A = 480 HM. YBaxaiite, 1o sina = tg a.
BignoBigb: DDDD,DDD

VYHacniI0K paJloakTUBHHUX a- 1 f-po3ManiB 3apsi sSApa aToMa 3MEHIIUBCS Ha 4, a
MacoBe 4rcio — Ha 12. BusHauTe KiIbKiCTh f-po3maiB.

BigmoBigs: I:H:H:H:I ,I:H:H:I




