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Beryn

di3uka — OpUPOTHUYA HayKa, AKa JTOCIIDKY€E 3arajibHi
BJIACTUBOCTI MaTepii Ta SBUI y HIN, a TaKOXX BHSABJIIAE 3arajbHi 3aKOHH, 5Kl
KepyloTh IUMU  sBumamu. lle Hayka npo 3aKOHOMIPHOCTI MPUPOJIU B
HIUPOKOMY CeHCl [LOTO cioBa. D13UKK BUBYAIOTh MOBEIIHKY
Ta BJIACTUBOCT1 MaTepii B IIUPOKUX MeXkKax il MIPOSIBIB, BiJl
CyOMIKpOCKOMIYHUX €IEMEHTAPHUX UYAaCTUHOK, 3 SKHUX IM0OyJ0BaHE BCE
MarepianbHe  ((pi3MKa  €IeMEHTapHUX  YaCTUHOK), JO  IOBEIIHKH
BCchoTo BeecBiTy sk enHOT cructeMu (KOCMOJIOTIs).

HaiiBaxxnusimoro ¢opMoi0 oprasizamii HaBYaJbHOI  IISIIBHOCTI
CTYJIEHTIB € PpO3B’si3yBaHHS (PI3UYHUX Ta AaACTPOHOMIYHUX 3adad 3
Mi3HABAIBHUM 1 IPUKJIAHUM 3HAYEHHSIM. 3a3BUYail BEJIUKA POJIb PU IIbOMY
HAJICXKUTh TEKCTOBUM 3a/iayaM, B SIKUX BUXIJHI JaH1 MOJIaHl BXKE Y TOTOBOMY
Buriisi. PoboTa cTyaeHTIB 3BOAUTHCS 10 BIAIIYKAHHS BIAMOBIAHOCTI MIXK
JAHUMU 3a7adil 1 IIyKaHUMH BeIMYWHAMU. PO3B’sI3yBaHHS TaKWX 3a/1ad HE
PO3BUBAE CIOCTEPEKIIUBOCTI CTYJEHTIB. TE€KCTOBI 3a/adi Majo CHPHUSIOTH
GbopMyBaHHIO YMiHb 1 HAaBUYOK MPAKTUYHOI MISUIBHOCTI, B SIKIH CTyACHTH
MOBHHHI CaMOCTIMHO BHU3HAYaTH BUXIAHI JaHl, aHATI3yBaTH 3aJaHy
CUTYyaIIil0, MPaBUJIbHO KOPUCTYBATHUCS TMpUIagaMu. 3BUYANHO, HAWKpAIIUM
BUJIOM 3aHSTh, IO CHOPHUAIOTH 3aCTOCYBAHHIO TEOPETUYHUX 3HAHb Ha
MpakTuill 1e JjabopaTopHi poOoTH. AJie BIJACYTHICTH OOJaJHAHHSA,
oprasizaiiiiHi mpo0ieMHu He NalTh MOKIMBOCTI iX peanizyBath. B Takux
yMOBax JOLUIBHUMH € MaTepiaid, B SKUX BCsA 1HPopmallis, HeoOXiaHa st
pO3B’s3aHHSA 3ajadi, BigoOpakeHa pUCYHKOM (¢oTtorpadiero), ToOTO BOHA
Ipe/cTaBlieHa y MaTepiaaizoBaHOMY BUTIISLII. BBeneHHs y mpoiiec HaBYaHHS
TUIAKTHYHUX MaTepiajaiB TAaKOTO THIY, sIKI HA3WBalOTh HAOYHUMH 3aadyaMu,
HE BHMAarae J0JaTKOBOTO HABYAJIBHOTO Yacy 1 HE 3aMiHs€ MPaKTHYHI,
nabopaTopHI 3aHATTS, a HaBMNAKW, TOTY€ CTYICHTIB JO MPaKTUYHOL
TISUIBHOCTI.

3anaui gaHoro 30ipHHMKA CKJIAAal0Thes 3 rpadiyHOl YacTUHU (pUCYHKAa,
rpadika) 1 TekcToBOro 3aBAaHHs. ['padiuyHa yacThHa BigoOpakae peanbHy
CUTYaIIi0, SIKy CTYACHT MOXE CIIOCTepiraTi Ha MpakTuill. Buximnni qaxi ams
pPO3B’s3yBaHHS 3a/lay CTYJEHT OJCPXKYE CAMOCTIMHO B Pe3yibTaTi aHATI3y
300paXkeHOi CHUTYallli, [0 € OCHOBOIO JISJIBHOCTI CTYJEHTa 1 € 3al0pyKOI0
ycmixy y mporeci (opMyBaHHS MPAKTUYHUX YMiHb 1 HABUYOK CTYJICHTIB HA
napax (pi3UKH Ta aCTPOHOMII.
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3amaul  OXOIUTIOIOTH TeMu: MexaHika, MonekynspHa ¢i3uka 1
TepMojMHaMika, Enekrpoaunamika, KonuBanusa Ta xBwm, OnTuka Ta
OCHOBH Teopii BIJHOCHOCTI, ATOMHA 1 siiepHa (i3uKa, PO3BUTOK 3HAHB MPO
Bcecsit, BuBuennsi BcecBity 1 #oro ckiagoBux. Bubip murtans 3amayi
3MIMCHIOETHCS BUKJIAIa4€M y BIATIOBITHOCTI 3 METOIO YPOKY.

BukopuctanHs HaoyHUX 3a7a4 Ha Mapax (QI3MKH Ta acTPOHOMIi
JIOTIOMO’KE HE TUIbKH (POpMYBATH MPAKTUYHI YMIHHS 1 HABUYKU CTY/ICHTIB,
ajie 1 CIpUSATUME PO3BHUTKY iX JIOTIYHOTO MHCJICHHS, CIIOCTEPEKIMBOCTI,
1BUIIICHHIO MIIHOCTI 3HaHb 3 (PI3UKK Ta acTpOHOMII 1 3aCTOCYBaHHIO iX Ha
MPAKTHIIL, IO € OCHOBOIO MOJITEXHIYHOTO BUXOBAHHS CTY/ICHTIB.
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PO3AILJI 1. Mexanika
KinemaTtuka

1. Busznavatouu niamMetp JpoTy 3a JIOMOMOTOIO IITAHTEHIUPKYIIS,
BUMIPIOBAHHS  NPOBOJWIM YOTHPU pa3u. bylo ojepkaHo  Taki
pesyaprat: dq; = 2,2 MMm; d, =2,0 mM; d3=2,0 mm; dg =22 MM.
OOuucniTh cepeqHe 3HAYCHHS JdilaMeTpa ApPOTY, BHUIIAJKOBY TMOXHOKY
BUMIPIOBaHHs, a0COJIOTHY Ta BIJHOCHY MOXHMOKHM BUMIpIOBaHHS. OKpYTiiTh
oJiepKaHl pe3ylbTaTd W 3amuIITh pPe3yJbTaT BUMIPIOBAHHS Y BHIJISIIL:
d= dcep +Ad .

2. [IIo6 noBecTu 3aK0H 30€peKEHHS MEXaHIYHOI €Heprii, MpoBeIn
ekcepuMeHT. OTpuMaliu, 10 CEPEeAHs €HEPrisi CUCTEMH TUI 10 B3aEMOJIl
(W,) nmopiBaroBana 225 JIx, a micisa B3aemonii (W,) — 243 Jx. OuiHiTh
BIJIHOCHY i a0COJIFOTHY MOXUOKHU €KCIIEPUMEHTY.

3. [Ilo6 BW3HAYUTH WMIBUAKICTH MPSMOJIHIHOTO PIBHOMIPHOTO
pyXy BI3Ka, @poBelud eKkcnepumeHT. IIpoiaeHuil NUIAX BUMIPIOBAIH
PYJETKOI, a Yac — CEKyHJOMIPOM 13 BIAHOCHOIO CHUCTEMaTHYHOIO
noxubkoro 1 % (kmac touHocti 1). BumiproBaHHs mpoBOAWIN S5 pasiB.
[TokazaHHs pyJIeTKH 1I0Pa3y 3aJIMIIAIUCS HE3MIHHUMU U JIOpiBHIOBAIN 1 M.
VY xoai BUMIpIOBaHHA 4acy OyJji0 OJEpXaHO Taki pe3ynbratu: t; = 5,6 c;
t, =58 ¢ t3=t, =53 ¢; ts=5,5 c. BuxopucroByrouum HaBeaeHI
pe3ynbTaTH, OOUMCIITh CEpEeIHE 3HAUEHHS IIBUJIKOCTI PYXY Bi3Ka, BITHOCHY
1 aOCoOJMOTHY MOXMOKM BUMIPIOBaHHS MIBUAKOCTI. OKpyTriiTh oAepKaHi
PE3YJILTATH Ta 3ANULIITh PE3YIbTAT BUMIPIOBAHHS Y BUITIALV = Vep AV

4, Uu MOXHa J0/4aBaTh BEKTOpP WIBUJKOCTI Ta BEKTOp CHIIU?
Yomy?
S. [Tepenecith y 30mmT puc. 1. s KOKHOTO BUIAIKY 3HAWUIITH

CyMy Ta Pi13HUIIIO IBOX BEKTOPIB.
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6. [lepenecith y 30muT puc. 2. JIas KOXXHOrO BHITAJIKy 3HAWIITH
CyMY TPbOX BEKTOPIB.
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7. Busnaure npoekiiii BEKTOpiB Ha oci koopAuHAT (puc. 3).
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Puc. 3.
8. BuwmipsBim po3mipu nepeB’ssHOro Opycka, IIKOJIAP OJEepiKaB
taki pesynprata: |= 6,3 cm, d=12,1 cm, h= 84 mMMm. OGumciiTe 00’€M

Opycka.

9. [Tobynyiite rpadixk ¢yHkmii: a)y =2X —6; 06) v, = —3t+9;
B) y= - x2+4x — 4; 1) s, (1) =t? +t; 1) X(t)=2t2- 4t — 6.

10. UM € moCcTynanbHUM PyX Balloro proK3aka, KOJH BU IMiIHIMAETE
Horo 3 miajior 1 ctaBuTe (HEe 00epTaroyu) Ha MapTy? KOJU BU PO3MAXYETE
HUM, CITyCKalOUHUCh CXOJaMU?

11. BigHocHO siKOTO TiNIa BIJIIKY PO3TIISAIAI0Th PYX, KOJTU KaKYTh:
a) MBHAKICT, Te4il piuku 3 M/c; O0) TOB3 aBTOMOOUIb MPOJITAIOThH
MPUAOPOKHI CTOBIH; B) COHIIC BpaHIll BCTA€ HAa CXOl, a BBEUEPl Cijae Ha
3aX0/i; T) KaretoX HEMOPYIIHO JIEKUTh Ha MOBEPXHI PIUKU?

12. Skoro cuctemMoro KoopAUHAT (OJHOBUMIPHOIO, IBOBUMIPHOIO YU
TPUBUMIPHOIO) BU CKOPUCTAETECS, PO3TIISAAIOYM TaKl PyXHU: MOJIT OJKOJIH;
KaTaHHS Ha KOB3aHaX; CIYCK 13 TOpU HA JIMXKaX; MaIHHSI KaMeHs; pyX JidTa;
oir Ha 60 M; rpa 'y gyrdon?



13.  ano Touku 3 koopauHatamu: a) A(—10); 6) B(100) ; B) C(-5;
6) ; r) D(0,3; 0,8); n) E(4; 6; 8). HakpeciTh y 30MIUTI BIAMOBIIHI CHCTEMHU
KOOPJMHAT 1 300pa3iTh HA HUX 3a3HAYCHI TOYKH.

14, VYsBiTh, IO BaM €JEKTPOHHOIO MOILITOI0 MPU3HAYMIM 3yCTpid
geTBepo apy3iB. OauH Hamucas: «3yctpinemochk o 15.00 3a 100 metpiB Bix
KaB’ApH1 “Anenbcun’y; apyruil: «3yctpinemocs o 15.00 3a 100 meTpiB Bif
KaB’sIpH1 “ATneNbcUH’” Y HANPAMKY J10 HaWOJIMKYOI CTAHIIT METPOY; TPETIM:
«3yctpinemoch 0 15.00»; verBeptuii: «3ycTpiHeMoch 3a 100 meTpiB Bif
KaB’sipHI “AneNbCUH” Y HaMPSAMKY /10 HAHOIMKYOT CTaHIlT METpO». 3 KUM 13
BaIllMX JIPY3iB 3yCTpiu BiAOyaeThCs HaneBHO? YoMy 3 iHIIMMH BOHA HABPSIT
4yu BIOOyaeThCA?

15. [losicHITh, y SIKMX BHIaJKaX MOYKHa BBa)XATH MaTepiaIbHOIO
TOYKOIO TaKl TiJIa: a) aBTOMOOLIb; 0) pakeTy; B) 3eMJIt0; T') JIOJIUHY.

16. Bepromit migiiMaeTbcs BEPTUKAIBHO. 300pa3iTh TPAEKTOPIIO
PYXy TOYKH, pPO3TAlIOBAaHOI Ha JIOMATI TBUHTA, BITHOCHO MJIOTA; BITHOCHO
3emui.

17. ®dytoomict mpobirae 3a maty 6mm3bko 10 kM. Illo o3navae 1e
YUCI0 — MUIAX YA MOAYJIh TMepeMimeHHa? SKUM MO)Ke BHSIBUTHCS
MIHIMQJIBHUA MOJYJIb TiepeMinieHHs (GyTOoIicTa 32 MaTy?

18. Un € muisix 1 MepeMilieHHS BEIMYMHAMHM BIIHOCHUMHU (YU
3aJIe’KaTh BOHU BiJl BUOOPY CHCTEMH KOOpAWHAT)?

19. 3 akuM TiTOM TOTpiOHO ToB’s3ath CB, mo6 Bamm muAx i
nepeMilieHHs B Oy/Ib-sSKHil MOMEHT 4acy JOPIBHIOBAIU HYJIO?

20. M’s14, KHHYTUI BEPTUKAJIBHO Bropy, MiJHABCS Ha BUCOTY 5 M 1
BIIaB Ha T€ came Micle, 3 SKOro OyB KMHYTHH. Bu3zHauTe muisix i MOAYJb
nepeMIilIeHHsl M’ s4a.

21. ABTOMOOUIb pyXa€eThCs Ha MOBOPOTI JOPOTH, AKUH SBIIsI€ COOOIO
MOJIOBUHY JyrW Koja panaiycom 20 M. BwusHaute mmsx 1 MOAyJb
HepPEMIIICHHS aBTOMOO1JIS 11T 9Yac TOBOPOTY.

22. VY mnouaTtkoBHII MOMEHT dYacy TIJIO TMepedyBalio B TOYIll 3
KOOpIUHATaMH Xy =4 M, Yo =—3 M. Uepe3 meBHUI MPOMIKOK HYacy TiIO
MEepPEMICTUIIOCS B TOYKY 3 KoopauHatamu X =—4 M, Y =3 M. Haxpecmitsh
BEKTOp TEPEeMIIIeHHS Ta 3HAWITh WOro MPOEKI[li Ha OCl KOOpJWHAT.
Busznaute Mmoaysnb nepemimienHsa. Yu MoxkHa, BUKOPUCTOBYIOUH JaH1 3a/1adi,
BU3HAYUTH MUISAX, MPOHISHUN TIIIOM?



23. [Totsar 10 xB pyxaeTbcsi pIBHOMIPHO MPSAMOJIIHIHHOIO JAiISHKOIO
IUISAXY 3aBJOBXKKHM 5 KM. BuszHaute mBuaKicTh pyxy notsdra. [11o 3a3HaueHo
B 3aBJaHHI - MIJISX YU TIEPEMITICHHS ?

24.  Sxi 3 HaBeneHUX HWX4YE (OPMYN OMHCYIOTH PIBHOMIPHUMN
npsiMoTiHIHHUE pyXx? s KOKHOTO BUIIAKy PIBHOMIPHOTO MPSIMOJIIHIHHOTO
PYXy BU3HAUTE MPOEKIIIO MIBUIAKOCTI, TOYATKOBY KOOPAMHATY Ta HAIMPSIMOK
pyxy Tina: a) x=10-2t; 6) x=5t; B) x=10 - 2,5t+2t2; r) X= - 8+4t; 1) x=-2,5t2.

25. Tino pyxaerbcs B HampsIMKy, MPOTHJIEKHOMY HAMpsIMKy OCI
OX, 3 mocrifiHoro mBUAKicTIO 18 kM/rom. [lowarkoBa KoOpaAWHATA Tijda
nopiBHioe 30 M. 3anmumiiTh PiBHSAHHS KOOPAWHATH. 3HAWIITH KOOPAMHATY
TiIa Ta MOAYJIb Horo mnepemimeHHs uepe3 10 ¢ micnsg movaTtky
CIIOCTEPEIKEHHS.

26. Ha puc. 4 naBenmeno rpadixk pyxy aBTOMOOUIS 3 PI3HOIO
MIBUKICTIO B Pi3HI MPOMDXKKHK 4yacy. CkopucTaBmuch rpadikoM, BU3HAUTE:
a) 3a KU MPOMIKOK 4acy MIBHJKICTh pyXy aBTOMOOUIS OyJjia HaiOUIbIIOH;
HallMEHIIO0; ©0) KOJIM aBTOMOOLIb 3YNHHUBCSA; B) CKUIBKM 4Yacy BIH
nepedyBaB y CTaHl CIOKOIO; T) KOJM HampsMOK HOro pyxy 30iraBcsd 3
HampssMKoM oci  OX; 1) Koau aBTOMOOLIb pPyXaBCid B HANPAMKY,
OpOoTHWIEXKHOMY HarpsMKy oci OX. BuzHaute Moaysb NEpeMILLIEHHS Tija 3a
nepiii 10 XB pyxy Ta 3a BECh 4ac pyxy.
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27. JIBa katepu, siki postamioBaHi Ha BifactaHi 1500 M omuH Bif
OJIHOTO, TIOYAJIM PYX HA3YyCTPi4 OAWH OJHOMY 3 TOCTIHHMUMU IIBHAKOCTIMHU
25 1 50 m/c. Busnaute 4ac 1 micue 3yctpiui karepiB. [loOyayiite rpadiku
KOOPJIMHATH Ta IIBUIAKOCTI PyXYy IS KOKHOTO Karepa.
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28. 3a momaHuMU Ha pHC. 5 TpadikamMu 3amUIIITh PIBHSHHS
3aj1e:KHOCTI X(1).



Puc. 5.
29. V3moBxk oci OX pyxaroTbes 1Ba Tijla. PiBHSHHS 3a7€XHOCTI

iXHIX KOOpJIWHAT BiJl 4acy MarmTh BUTIISI: X,= - 4+t x,=10-2t. OnumniTh
pyxXu 1ux TUI1. 3HAUAITH Yac 1 micue ixHboi 3ycTpidl. [loOynyiite rpadiku
3anesxxHocTi x(t) Ta v, (t) 118 KoKHOTO TiJa.

30. CkopucCTaBIIUCh PHUC. 6, 3aMUINITh PIBHSHHS PYXy KOXKHOTO
TpaHCTOPTHOTO 3aco0y. Bu3HauTe Yac 1 Miclie 3yCTpidi BaHTaXHOIO
aBTOMOOUIIS 1 BEJIOCHIIEIA, JISTKOBOIO aBTOMOO1/IA 1 BEJIOCUIIEIA, a TAKOXK TEC,
JI€ ¥ KOJIM JIETKOBUM aBTOMOO1JIL 00KEHE BaHTAKHUIA.

M
v,=5—c—

KM KM

. v,=72-m—n v,=90ﬁ

— -4
) o . —— _ SN
=100 0 100 x, M
Puc. 6.
31. Pubanka mnepernnuBae piuyky Ha YOBHI, YTPUMYIOYH HOTO

MEePIEHANKYJISPHO 0 HanpsaMmKy Teuii. [IIBUAKICTH Vi pyXy YOBHA BiIHOCHO
BOIM — 4 M/C, IIBUAKICTH Vo Teuii piuku — 3 m/c, mupuna | piaku — 400 m.

a) SIk HampsiMJIeHA MIBUAKICTH V YOBHA BITHOCHO Oepera?

0) 3a sIKHif yac t YOBEH MeperuiuBe piuKy?

B) 3a AKUH yac {j4yoBeH neperuB Ou piuky, sIKOU He OyJo Teuii?

r) SIKkuMu € MOy b IEPEMIIIIEHHS S 1 MOYJIb MIBUAKOCTI V PyXy YOBHA
BIIHOCHO Oepera?

n) Ha sxiit BigcTaHi S YHHU3 3a TEUI€KO BIJ BUXIJIHOI TOYKH YOBEH
JOCSITHE TIPOTUJICKHOTO Oepera?

32. MoTopHUiT YOBEH po3BHBA€E MBUAKICTh 10 M/C BITHOCHO BOIH.
[IBuaKicTh Teuli piuku JopiBHIOE 1 M/c. SIKOIO € IIBHUIKICTH MOTOPHOTO
YOBHA BIIHOCHO Oepera mij 4ac Moro pyxy 3a Tediero? mpoTu Teuli?

10



33. Kpuinara nacinmHa HaOyBae HE3MIHHOI IIBHIKOCTI IaJliHHS
0,3 M/c, TIpaKTHYHO BiJpa3y MICJs MOYaTKy IMaJiHHS 3 BEPXIBKH JepeBa. Ha
SKI{ BIZICTaHI BiJ OCHOBW JepeBa BIaJe HACIHWHA, SIKIIO IIBHUIKICTH BITPY
HarnpsMJIeHa TOPU30HTAIBHO Ta JOPIBHIOE 1 M/C, a BUCOTA JIepeBa CTAHOBUTH
50 m? SIkuM € epeMillleHH HACIHUHU BIAHOCHO MOBEPXH1 3eMJIi?

34. JliTak jneTuTh HA miBIEHD 31 MBUAKICTIO 540 KM/TOH BITHOCHO
MOBITPS KPi3b IMOBITPSHUHN TOTIK, IO PYXA€ThCS Ha CXIJ 31 MIBHAKICTIO
250 xM/roa. SIkuM € HampsIMOK pyXy JiiTaka BIIHOCHO IMOBEpXHI 3emJi?
Axuil nUIIX BiAHOCHO 3eMJIl TPOJICTUTH JIiTak 3a 15 xB?

35. ITinoToBi JiTaka, 110 JIETUTH 31 HIBUIKICTIO
300 kM/rog BITHOCHO TIOBITPs, MOTPIOHO TMOTpPANHUTH 0  MICTAa,
po3ramoBaHoro Ha Biactani 600 kM Ha miBHIY. [3 3axomy Ame Bitep 31
mBuakicTio 40 km/roa. SAxkumM Kypcom mae JieTitTh Jitak? CKUIbKM dYacy
TpUBaTUME peic?

36. Mupuna piuku 150 M, mBuaKicTh ii Tewii - 1 m/c. IlnaBers
NEPEIUIMBAE 1[I0 PIUKy, PYXalOYUCh 31 MIBUAKICTIO 2 M/C BIJHOCHO BOJIH.
SxuMu € MBUAKICTH 1 TEPEMIIICHHS IUIaBI BIJHOCHO Oepera, SKIIO
IUIaBEIb PYXA€ThCS MOCTIMHO MEPIEHIUKYIAPHO 0 Teuil piuku? CKUTbKU
yacy HoMy MOTpiOHO, 100 MEPEIIMBTA PIUKY 3a TAKUX YMOB, 1 Ha SKYy
B1JICTaHb MOT0O 3HECE TEUIEI0?

37. Eckanarop mimHiMae JOIUHY, sIKa CTOITh HA HbOMY, 3a | XB.
S0 eckanatop HEPYXOMUH, a JIOJUHA PYXA€ThCs, TO il MITHATTS 3aiime
3 xB. CKUIbKM Yacy 3aiiMe MAHATTS, SIKIIO JI0JMHA WTUME Bropy pyXOMUM
eckaiatopom?

38. Big omHOro mMyHKTY 710 1HIIOTO MOTOIMKIIICT 1XaB 31 MBUAKICTIO
72 km/ron, a ToOBepTaBcs 31 MBUAKICTIO 48 kM/ron. Busznaute monayib
CEepPeNHbOI BEKTOPHOI IIBHIKOCTI Ta CEPEOHI0 NUISIXOBY IIBHJIKICTH
MOTOITMKJIICTA 3a BECh Yac pyXy.

39. [lepmry ningHKYy TUISIXY — 3aBIOBXKKH 120 M — JHXKHUK
MIPOMIIIOB 3a 2 XB, a APYTY AUIIHKY — 3aBIOBXKKH 30 M — 3a 0,5 XB. 3HAUAITH
CEPENIHIO MIJISXOBY MIBUKICTh PYyXY JIMIKHHUKA.

40. Tino pyxaerbcs mo Qy31 Kojia pajgiycoM 4 M, ONUCYIOYU TPHU
IIbOMY TPAEKTOPIIO, KA SABJISIE COOOI0 TOJIOBUHY IyTH Koja. [lepury yBepTh
KOJIa TLIO PyXa€eThes 31 BUIKICTIO 2 M/C, @ IPYTy YBEPTh — 31 MIBUAKICTIO 8
M/c. Bu3Haure cepelHI0 UUISIXOBY MIBHIAKICTH 1 CEPEAHI0 BEKTOPHY
IIBUJIKICTH T1JIAa 32 BECh YaC PyXy.
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41. Bigomo,mmo TpeTMHy HUIAXY TUIO pyXajlocs 31 IMBHAKICTIO
36 kxm/rox, a 300M, sIKI 3aJMIIMIKCI, BOHO MHOA0JaJIo0 3a 1xB. BusHaure,
CKLUJIBKU Yacy pyXajuocs TiJI0, OOYUCHTITh CEPEAHIO IUITXOBY MIBUAKICTH HOTO
PYXYy.

42. [lepury mosoBUHY 4Yacy MOJBOTY JITaK pyXaBcs 31 MIBUJKICTIO
600 xkm/Tof, a pemTy 49acy — 31 mBUAKICTIO 800 KM/TO. 3HANWIITH CEPETHIO
IIUISIXOBY MIBUJIKICTh PYXY JIiTaKa.

43. Ha puc. 7 mnomano rpadik 3aieXKHOCTI MPOEKIli MIBHIKOCTI
TiJIa, SKE PYyXaeTbcs NPSAMOJIIHINHO, Bl Yacy. Skow Oyae MHUTTEBa
MIBUIKICTH Tijia depe3 1 ¢ micas mouatky pyxy? Uepes 1,5 c? gepes 4 c¢?
Busnaure nepemiieHHs TUIa MPOTATOM OCTaHHIX 3 € pyXy.

M A
Uz"'E
au_...
20 |
10 i
g —————————1 -
0 2 3 4 5 6 T tc
-1¢ ¥
Puc. 7.
44, ABTOMOOUTb, 1O pyXaeTbes 31 mBUAKICTIO 90 kM/ron,

3YMUHAETbCS niepes] cBiTiodgopoM. Busnaure yac ranbMyBaHHS aBTOMOO1IIA,
AKIOI0O BBa)XXAaTHM HOTO pyX pIBHOINPUCKOPEHUM MPAMOJIHIAHUM 13
IPHUCKOPEHHAM 5 M/c?.

45. Tino pyxanocst npsiMmoniHiiHO B310BXK ocl OX. 3a mojaHum Ha
puc. 8 rpadikom 3amexHocTi Vi (1): 1) ommmiiTe Xapakrep pyxy Tija;
2) 3anuiITh PIBHSHHS TPOEKINT MIBUAKOCTI pyxXy; 3) moOynyiTte Tpadik
3aJIeKHOCTI MPOEKIIii MPUCKOPEHHS PYXY BiJ 4acy.

oy

o
N
-
ml)
o

Punc.8.
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46. Busnaure, 3 SKMM NPUCKOPEHHSIM PYXa€ThCS aBTOMOOLIH , 110
pyIIae 3 MICIIs, SKIIO B1IOMO, 1110 3a 10 ¢ BiH gocsarae mBUAKOCTI 54 KM/TOI.

47.  KynbKy IITOBXHYJIM Bropy IO TOXWIIH IUIONIMHI, HaIaBIIH
MIBUIKOCTI 2 M/c. BuzHauTe mBUAKICTh pyXy Kyibku yepes 0,5 c; gepes 1 c;
uepe3 1,5 ¢ micnsg modatky pyxy. IIpHCKOpPeHHS pyxy Kylnbkum 2 m/c2,
[TosicHITH OTpHUMaH1 pe3yabTaTH.

48.  Ilix yac OpsIMONIIHIMHOTO PyXy 3 MOCTIMHUM MPUCKOPEHHSIM
0,2 m/c? BemocuIenucT carae IMBUAKOCTI 5 m/c 3a 25 c. Skorw Oyma
MOYaTKOBA MIBUAKICTh PyXy BEJIOCHUIIEAUCTA?

49.  CkuUIbKH 4acy MoTpiOHO aBTOOYCY ISl 3MIHU IIBUJIKOCTI PyXy
Bia 54 km/rox 1o 5 m/c? IlpuckoperHs aBToOyca € IOCTIHHUM 1 TOPIBHIOE
0,5 m/c2

50. Ha puc. 9 nogano rpadiku 3a1eXHOCTI A, (t) Uil YOTUPHOX TiJ.
JUIsi KOKHOTO Tia 3alulIiTh PIBHSHHS 3aJeXKHOCTI V,(t) 1 moOymyiite
rpadik Ii€l 3ale)KHOCTI. BBaxaiite, 1m0 Vg1, = —4 M/C, Vgy, = 6 M/C,
Vozx = 2,5 M/C, gy, = —10 M/c.
M
a,, c_n A
i 1
1 2
0 >
—l b t’ C
Jb
| AT e e— i
1 3
1
Puc. 9.
ol. Ha puc. 10 mogano rpadikm 3ae:KHOCTI U, (t) AId YOTHPHOX

Ti. s KOXKHOTO Tija ONUIITh XapakTep pyXy, 3alUlIiTh PIBHSHHSA
MIBUAKOCTI pyXy, ToOyayiTe rpadik 3aJIe:KHOCTI MPOEKIlli TPUCKOPEHHS BiJT
qacy.




52. Tino pyxanmocs piBHONpUCKOpeHO TpuBaiaui 4dac. Ha puc. 11
noaaHo rpadik MPoeKIii MBUIKOCTI PyXy IILOTO Tija Bij MEBHOTO MOMEHTY
gacy. UM MOXIMBO BH3HAYUTH 4YacC, KOJIM TUIO 3MIHWAJIO HAaIPsIMOK
HIBUAKOCTI pyXy? SIKIIO MOXJIMBO, TO BU3HAUTE LIEH Yac.

M A
Ay
101
0 - - + >
2 4 e
Puc. 11
53. JImkHUK, O pyXaeTbcs 31 MBUAKICTIO | M/c, mo4YMHaE

CIIyCKaTUCS 3 TOpW. Bu3HauTe MOBXHHY CIyCKY, SKIIO JMDKHHK IPOiXaB
roro 3a 10 c. BBaxaiite, 110 NPUCKOPEHHS JMKHHUKA OyJIO MOCTIMHHUM 1
nopisaioBano 0,5 m/c?.

o4. [lacaxxupchkuii  MOTSAT  3arajibMyBaB, 3MIHUBIIA  CBOIO
IIBUJKICTD Bif 54 kM/roa A0 5 m/c. Bu3HauTe BifcTaHb, SIKY IPOMIIIOB TOTAT
miJ] 4Yac TaJbMyBaHHS, SIKIIO TPUCKOPEHHS TMOTAra OyJI0 MOCTIMHUM 1
nopiBHIOBAINO 4 M/c2,

95. l'aibMO  J€rKOBOrO aBTOMOOWIS € CHPABHUM, SKIIO MpHU
IIBUJIKOCTI 8 M/C TajbMIBHUHM IUIAX aBTOMOOLIs A0piBHIOE 7,2 M. Busnaute
Yyac raJbMyBaHHS Ta IPUCKOPEHHS pyXy aBTOMOOLIS.

56. Ha puc. 12 mogano rpadik 3a1eXKHOCTI IIBUKOCTI BiJ 4acy JJis
JesIKOro Tima. BU3HauTe nuisx 1 MpoEKIiiio MepeMillleHHs Tiia TPOTIArom 4 ¢
micas TOYaTKy BUIIIKY 4Yacy. 3aluiliTh PIBHSHHS KOOPJWHATH, SKIIO
B MoMeHT 4acy t =0 Tijo nepeOyBaiio B TOUIIll 3 KOOPAUHATOIO —20 M.

20

-~
-
2]

cm e -d

-20

B g

Puc. 12.
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o57. Pyxu Tin 3agami piBHSHHAMH: a) Xx; = 4+ 5t + 2t?;
0) x, = —9+t—0,5t% B) x3 =0,2t% r) x, = =5t — 3t%; 1) x5 =4+
0,75t. JIisg KOKHOTO BHITQJIKy 3alMIINITh 3alCKHICTh V,(t); moOymyiTe
rpadik i€l 3aeKHOCTI; ONMUIIITh XapakTep pyxXy Tinia.

58. JIBa aBTOMOO1JI1 BUiXaJIM 3 OJTHOTO IYHKTY B OJHOMY HAIIPSIMKY,
IpUYOMY TepIInid aBTOMOOUIH BUixaB Ha 20 ¢ mi3Hime, HiXK apyruid. Oouasa
aBTOMOOLII PyXaloThCs PIBHONPUCKOPEHO 3 mpuckopeHHsM 0,4 m/c?. Uepes
SKAW TPOMDKOK 4acy IICIS MOYaTKy PyXy JAPYroro aBTOMOOLIS BiJCTaHb
MIK HUMU cTaHoBUTHME 240 M?

59. [ToBiTpsiHa KyJs PIBHOMIPHO MiJHIMAETHCS 31 MIBHUIKICTIO 2M/C.
Ha BucoTti 7 M BiJ moBepxHi 3emill 3 HEl BIYCTUJIM HEBEIHMKE BAXKKE TLIO.
UYepe3 skuid NPOMDKOK 4Yacy TUIO BHaae Ha 3emiro. Skoro Oyzae ioro
IIBUJIKICTh Y MOMEHT TaiiHHA? [1agiHHS Tija BBaXKATH BUIBHHUM.

60. M'ss4 KMHYJIM BEpPTHKAJIbHO BrOpy 3 MOYATKOBOKO IIBUAKICTIO
20Mm\c. Bu3HauTe MBUAKICTH PyXy M’sida Ta MOro MEpeMilleHHs uepe3 3 ¢
MICJISI TOYATKY PyXY.

61. Tin0 KMHYIM BEPTUKAJIbHO Bropy 3 MOYATKOBOK HIBUIKICTIO
30M/c. Ha sikiil BUCOTI IUBUJKICTh PyXYy Tija 3MEHIUIUTHCS B TPHU pa3u?

62. Crpiny BUIYCTHIIM 3 JIyKa BEPTHKAJIbHO Bropy 31 HIBUIKICTIO
10 m/c. Bimomo, mo 4depe3 2 ¢ BOHa BXE Majaja BHU3 13 TIEIO CaMOIO
MIBUAKICTIO. Bu3HauTe MakCUMallbHy BHUCOTY TMOJBOTY CTPUIM, a TaKOX
NUIAX 1 TIEPEMIIICHHS IPOTATOM IHX 2 C.

63. JIB1 KyJIbKU PO3MIIIIEHO Ha OJHINA BepTHKail Ha BifacTaHi 10 m
onHa Bix ogHOi. OTHOYACHO BEPXHIO KYJIbKY KHJIalOTh BEPTUKAIBLHO BHU3 13
MOYaTKOBOKO MIBUIKICTIO 25 M/C, a HIXKHIO MPOCTO BIAMYCKarOTh. Yepes
AKUHN 4ac KyJbKH 3ITKHYTbCA?

64. Bin Oypynbku Ha maxy BimipBanacs KparjuHa. SAkuil muisx
M0JI0JIa€ KparjiiHa 3a YeTBEPTY CEKYH/Y MiClii MOMEHTY BIApPUBY?

65. Ha puc. 13 mokazaHo TpaeKkTOpit0 aBTOMOO1IS, KU PyXa€eThCs
3 TIOCTIMHOI MIBUAKICTIO. Y SKIM 13 3a3HAYEHMX TOYOK TpPAEKTOPIi
JOLICHTPOBE MPUCKOPEHHS aBTOMOO1J1s1 HaiiOuibe? Halimenme?

B

Punc.13.
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66. 3HaiiIiTh KYTOBY Ta JIHIWHY IIBUAKOCTI OOEpTaHHS 3emii

HaBkosio CoOHIIS, BBaXKaro4M, M0 opoOiTa 3emii — KOJO pajalycoMm
1,5 - 108 kM.
67. Paniyc komeca Bemocumena - 0,4 M. Ckubku o00epTiB 3a

XBUJIMHY POOUTH KOJIECO, SKIIO MIBUIKICTH PYyXY BEJOCHIENa CTaHOBUTH
15,7 m/c?

68. ABTOMOOUIb PYXa€EThCS 31 MBUIAKICTIO 36 KM/TOJ IO OMYKJIOMY
MocTy 3 paaiycoM KpuBu3HH 30 M. YoMy AOpIBHIOE TMPHUCKOPEHHS PyXy
aBTOMOO1JIA Ta Ky/I1 BOHO HampsiMiieHe?

69. XBwiuMHHA CTpiIKa TOJWHHUKA BTPHUYl JOBIIA 3a CEKYHIY.
SIkuMH €  CHIBBIJHOMIEHHS  MDK  JIHIHHAMH  HIBUAKOCTSAIMH  Ta
MPUCKOPEHHSIMU PYXY KIHI[IB IIUX CTPLIOK?

70. 3anuimiiTh PIBHAHHS PYyXy TIJa, AK€ PYXae€Tbcd 3 KYTOBOKO

1

: 1 : :
WBUJIKICTIO =TT C nmo Ay3l koja paaiycom 10 M. Sfxumum OynyTh

KOOPJIMHATH Tija uepes3 3 ¢ Mmiclid MoYaTKy BiUTKY dacy?
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JIlunamika

1. Bu cupute Ha CTUBII — 1 BH, 1 CTUIEh MepeOyBalOTh y CTaHI
CIIOKOI0 BimHOCHO 3emin. SIki Tijma mitoTh Ha critens? Ha Bac? Illo BHm
MOKETE CKa3aTH Mpo I ii?

2. Becnspi, mo HaMararoTbCsi 3MYCHTH YOBEH PyXaTHCS TPOTH
Teuli, He MOXKYTh 13 IIUM YIIOPATHUCh, 1 YOBEH MepedyBae y CIOKOi BITHOCHO
oepera. [ii SKUX T171 OpH [IbOMY KOMIIEHCYIOThCS?

3. Ha puc. 14 300pakeHO KijgbKa Tid. 3 SIKUM TIJIOM BH OB’ S3aJIH
6u CB, mo6 Bona Oyna iHepuiadbHOIO? HEiHepiiaabHO? BiamoBigs
oOrpyHTYyMTE.

v,=20m/c v,=2mM/c v,=0mM/c v,=2mMm/c v,=10Mm/c

Puc.14.

4, Ha mapamrytucra B moBiTpi JiIOTh JBI CHJIK: CUJIa TPUTSITaHHS
3emili, HaMpsSIMOK SIKOT 30ITA€ThCS 3 HANMPAMKOM PyXy MapamryTucra 1 sika
nopiBatoe 90 H, 1 cuna omopy mMOBITps, fKa HampsMIIEHa OPOTH PYXY
napamryTucta 1 Tex qopisHioe 90 H. 3naliaiTe piBHOAINMHY 1TUX cvul. OMUIIITh
XapakTep pyxy MapanryTHCTa.

5. Mopaynb piBHOAINHOI CWUJI, Kl [IIOTh Ha TUIO y B3aEMHO
NMEePNEHANKYJISPHUX HampsaMKax, gopiBHioe 13 H. Moaynb onHi€el 3 ux cui
nopiBaioe 12 H. Yomy nopiBHIOE MOIYJb IPYTOi CHIIHA?

6. Ha puc. 15 300pakeni cuim, MO [iFOTh Ha YOTUPH Tijia.
IlepeneciTh pUCYHOK /10 301IMTA. [[151 KOKHOrO BUIAJKy BU3HAUTE rpadiuyHO
pbBHOAINHY cuil, 3’sACyiiTe, Yd Ma€e TUIO NMpucKopeHHsA. CBOI BIANOBIAb

oOrpyHTYyMTE.
R | £.1
F F F,
- W ——
F o
3 F
2
Puc. 15.
1. CraneBuii Bi30K, pyXar4uCh 31 MBUIKICTIO 4 M/C, 3ITKHYJaCs 3

HEPYXOMOi aJTIOMIHIEBOIO KOIIMKOM 1 IMICIIA I[LOTO MPATOJDKUI CBI pyx 31
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mBUaKicTIO 1 M/c. Skiil MBUIKOCTI TprUadpest alfoMiHIEBA Bi30K, SKIIO HOTO
Maca B TPH pa3u MEHIIIE BiJl CTaJeBO1 BI3KU?

8. Tino wmacoro 2 Kr, fIKe pyXaeTbCs HaA TIBJIEHb, 3MIHIOE
MIBUJKICTh CBOTO pyXy BHachimok Aii cumm 10 H, manpsmueHoi Ha cxif.
Busnaure Moynb 1 HAMPSIMOK MPUCKOPEHHS TiA.

9. Kynbka macoro 200 r 3akpimieHa HA HEBaroMoMY CTPIIKHI i
PIBHOMIPHO pyXaeThes 1o Koty paaiycom 10 cMm (puc. 16). Ski cunm niroTh
Ha Kynbky? Kynu HampsmieHa ixHs piBHoaiMHaA? Busnaure ii 3Ha4eHHS,
SKITO KyJIbKa 31iHcHI0e 10 06epTiB 3a 5 c.

.

i

Puc. 16.
10. Ha Tino macorwo 5 Kr aitoTh JBI B3a€MHO MEPICHAMKYISAPHI
cunn: 12 19 H. Busnaute npuckopeHHs 1[bOTO Tija.

11. [Tin miero cumm 15 xkH Tino pyxaerbest NpSMOMIHIAHO Tak, IO
loro KoopaMHATa 3MIHIOETBCS 3a 3aK0oHOM X = -200 + 9t - 3t2. OOuuncHiTh
Macy Tia.

12, XJIomuuK Macorw 48 Kr, CTOSYM Ha KOB3aHAaX Ha JbOAY,
BIJIIITOBXHYB BijJ ceOe KyJIF0 Macoro 3 Kr, HAJaBIIH i Y TOPU30HTATLHOMY
HAIPSIMKY IPUCKOPEHHs 8 M/c?. SIKOro mpuckopeHHs Habye XJIOMIuK?

13. Moty3ka Butpumye Hatsr He Outbin HiX 300 H. Yu nmopBeTbes
I MOTY3Ka, SKIIO JIBOE YOJIOBIKIB TATHYTH il B IPOTHUIICKHI OOKH CHJIaMH T10
200 H xoxen? Yu mopBeTbcsd MOTY3Ka, SKIIO OAMH ii KIHEUb 3aKpINUTH, a
o0u/IBa YOJIOBIKM TATTUMYTH ii 3 IPYyTrUid KIHEIb B OTHOMY HANPAMKY?

14, Sk 3MIHUTBCA CHUJIa TIPUTSATAHHS MIXK JBOMa KyJIbKaMH, SKIIO
OJIHY 3 HUX 3aMIHUTH 1HIIOIO, YJBIY1 OUIBIIOI Macu?

15. Ha sxiit BimcTaHi cuiia TPUTSITaHHS MDK JIBOMa KYyJIbKaMu
Macoro 1 T koxxHa gopiBHoBatuMe 0,667MxkH?

16. VY CKibKM pa3iB cujia MPUTATAHHS 3eMIICI0 CYNyTHHKa OLIbIIa
Ha TOBEpPXHI 3eMJli, HI)X Ha BHCOTLIIO JIOPIBHIOE CyMI TPhOX 3E€MHHUX
pazaiyciB?
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17. Busnaure macy CoHiis, BBaXKaro4u, 110 opoita 3emini € KOJIoM 1
110 pajiyc 3eMHoi opoiti 1,5-108 kM.

18. Busnaute macy Tina, SKIo Ha moBepxHI Mapca Ha HBOTO i€
cwia TsokiaHA 7,52 H. Slka cuna TSOKiHHS AiSITUME Ha 1€ TI0 Ha TIOBEpPXHI
3emii? I[IpuckopeHHs BimbHOrO nafinag Ha Micsni — 1,6 m/c2.

19. BumipsBiu rpasitamiiiny crany, I'. KaBenaim 3mir BUBHa4YUTH
Macy 3eMJIi, MicJIsl YOoro 3 TOPAICTIO cKa3aB: «S 3BaxkuB 3emito». BusHaure
macy 3emu, 3Hatoud ii paaiyc (Rz= 6400 kM), mpUCKOpEHHS BUILHOTO
naJiHHs Ha 11 TOBEPXHI Ta IpaBiTallliHY CTaly.

20. Busnaure rpaBitaniiiHe NMPUCKOPEHHS HA TMOBEPXHI IUIAHETH,
Maca sIKOi BJIB1Y1 O1jIbIlIa BiJl Macu 3eMJll, a paiyc JOPIBHIOE PaalyCcy 3eMIIl.

21. 3 NpsIMOBUCHOI CKelll 3 BUCOTH 20 M y MOpe KMHYTO KaMiHb; Y
MOMEHT KHJIKa IIBUIKICTh PyXy KaMeHs OyJjia HampsmiieHa TOPU30HTAIBHO.
3 SIKOIO MIBUJIKICTIO KHHYTO KaMiHb, SIKIIO BiH YIaB y BOJy Ha BijicTaHi 16 M
BiJl ckeni? Skoro OyJe MBHUAKICTh pyXy KaMEHsS B MOMEHT MaJiHHS B Mope?
[Tix sskuM KyTOM KaMiHb yBiie y BOIy?

22. Crpina, BUMyIlleHa 3 JIyKa BEpTUKAIbLHO Bropy, Braia uepes 6 c.
SIka moyaTrkoBa MBUAKICTh CTPUIM 1 MAKCUMAaJIbHA BUCOTA 11 migioMy?

23. M's4 KHUHYTHUH TOPU30HTAIBHO 3 BHCOTH 2 M 3 IMOYATKOBOIO
MBUJKICTIO 5 M/c. Uepe3 sikuii 4ac Ta 3 SKOKO MIBUAKICTIO M'sid ymaje Ha
3emutto? Br3zHauTe TakoXK JAbHICTH MOJBOTY Ta MEPEMIIICHHS M's4a.

24. Kyns Bunerina 3 pymmH#mi 31 mBuiakictio 200 M/c y
TOPU30HTAJILHOMY HampsMKy. Uu BIyduTh KyJisi y BEpPTUKAIbHY MIIIEHb
niametpoM 10 cwM, sIKIo Ta po3TaroBaHa Ha Bijactani 100 M Big cTpiiblid, a
il LIEHTP MICTUTHCA HUXKYE BiJ JIIHII CTpLI0M Ha 1 M?

25. BuzHaute MakcHMMallbHy BHCOTY MIJHATTS TUla Ta MHOro
JAJIBHICTh MONIBOTY, AKIIO LE Tino kunymu mig kyrom 30° 1o ropusoHTy 3
MOYaTKOBOIO mBHAKICTIO 10 M/C.

26. I'paBentp mocunae m'ssta 3 BUcoTH 1,2 M Haj 3eMJICl0 Tak, 1100
KyT kugaHHs popisHioBaB 45°. Ha Bingcrami 47 M Bim Micus KHJaHHS
po3TamioBaHa CciTKa BUCOTOO 7,3 M. Sflka moBuHHa OyTH MiHIMaJlbHa
MOYaTKOBA MIBUAKICTb, 1100 M'S4 MIEPECKOUUB Yepe3 CITKY?

21. Bu3zHauTe npucKOpeHHs BUIBHOTO MAIHHS Ta MEPITy KOCMIYHY
MIBUAKICTH JJI TU1a no0au3y noepxHi Mapca, BBaxarouu, 1o Maca Mapca
nopiBHIOE 6,5-10%kr, a fioro aiameTp - 6800kMm.

28. Ha sxiit BucoTi Haj moBepxHero 3emii nepedyBae CYMyTHUK,
SIKIIIO BiH PYXa€ThCs 31 MBUAKICTIO 4 KM\C?
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29. Cepennst BUCOTA, HA SIKIA CYIMYTHUK PYXa€ThCs HaJ MOBEPXHEIO
3emui, gopiBHioe 1700 kM. 3HaWIITh MBUAKICTh PYXy Ta NepioJ oOepTaHHS
CYITyTHHUKA.

30.  BwusHaute pamiyc KoJoBOi OpOITH MEPIIOTO IITYYHOTO
CymyTHHKa 3emiii AKmo 3a 92 moOu monboTy BiH 3aiiicHuB 1440 oGepriB
HABKOJIO 3eMJIi.

31. 3 BepTOJIbOTA, SKUW «BHUCHUTH» Ha TIE€BHIM BHCOTI Haj
MOBEPXHEIO 3eMJll, CITyCKaIOTh CTAJIEBUI Tpoc. SIKoro Moxke OyTH HalOIbIIa
JIOBXKHHA Tpoca, 1100 BiH He 00ipBaBcs Il BIACHOK Barow? MakcumanbHa
MeXxaHiuHa Hampyra, siKy Moxe BUTpuMaTH ctajisb — 320 MI]a.

32. Ha ckiibku BUJOBXKUTHCS T'YMOBUU IIHYpP i Ai€ro cwid 5 H,
SIKIIO MOT0 KOPCTKICTh 25 H/M.

33. Busznaute cuiny mpy)KHOCTI, IPHUKIAJACHY 0 CTPHXKHS B3JI0BXK
Horo oci, SIKIIO B CTPWMIKHI BUHUKJIA MexaHlyHa Hampyra 150 MIla. Paxgiyc
nepepizy CTPUKHS 2 MM.

34.  Sxy cunmy Tpeba HPHUKIACTH JO CTAJIEBOTO JIPOTY 3aBIIOBKKU
3,6 M i mIomEr momepevyHoro mepepisy 1 MM?2, mo6 36inbmmUTH HOro
JNOBXHUHY Ha 2 MM?

35. ITix miero Tsaraps Macoro 10 Kr IpiT 3aBJOBKKH 5 M BUJIOBXKUBCS
Ha 1 mMMm. Busnaure monyns HOHra ta MexaHiuHy Harpyry, sika BUHHUKJIA B
npoti. [Tnoma nonepeunoro nepepizy apoty 2,5 Mm?

36. XKopcrkicts rymMmoBoro muypa 10 H/m. Skoro Oyzae kopcTKiCTh
CUCTEMH JBOX TaKMX LIHYPIB, AKIIO iX 3'€JHATH MOCIIAOBHO? MapaiebHO?

37. Jlitak poOUTH «MEPTBY IMETIIO», OMUCYIOYH y BEPTUKAJIbHIN
IJIOMIMHI KoJIo paaiycoM 250 M. ¥V CKIIBKM pa3iB Bara JIbOTYMKA B HIDKHIN
YaCTUHI TPaeKTOpii OUIbINIA 32 CUIy TSDKIHHS, SIKIO MIBHIKICTh JIITaKa —
100 m/c?

38. Jlromuaa  ctpubae 31 CTUIBIL TpPUMaKYd Ha  JIOJOHI
s0mykomacoro 200 r. 3 Koo CHIO S0JyKO TUCHE Ha PYKY JIOJIMHU, KOJIH
mrouHa iepedyBae y craHi "moasoty"?

39. VY nmidTi BCTAaHOBJIEHO THHAMOMETp, HA SIKOMY IMIJIBIIIEHE TIJIO
macoro 1 kr. IIlo mnoka3ye auHamMoOMETp, KOJIM TPUCKOPEHHS JidTa:
a) IOpIBHIOE HYMO; 0) HOpiBHIOE 5 M/c? 1 HaNMpsAMIICHE BEPTUKAILHO BHH3;
B) IOPiBHIOE 5 M/c? i HaNpsAMIIEHE BEPTHKAILHO Bropy?

40. Bigpasy micas crapTy KOCMIYHHMM KOpaOelnb pyXaeThCs
BEPTUKAILHO Bropy 3 IMpUCKOpeHHsM 40 M/c®. 3 SKOK CHJIOK KOCMOHABT
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Macoro 70 Kr THCHE Ha Kpiclo, y sioMy cHAUTh? SkuMm € koedimieHT
nepeBaHTaKEHHS?

41. ABTOMOOUTF Macol 5 T PyXaeTbcs MO OMYKJIOMY MOCTY 31
MBUAKICTIO 36 KM/TOA. 3 SKOIO CHJIOK0 aBTOMOOLUIbL THCHE Ha CEpPEANHY
mocta? Paxiyc kpuBu3an Mocta 50 M. 3 KOO MiHIMaJIbHOIO MIBUAKICTIO Ma€
pyxaTHcsi aBTOMOOLITb, 11100 HE THCHYTH Ha MICT y HOTO BEpXHii TOYIII?

42, Bineprie 3 Bomoro 00epTaroTh y BEpPTUKAIBHINA ILIOMIMHI Ha
MOTY3II1 3aBIOBXKKH 1 M. 3 sIKOI0 HalIMEHIIIOI0 YaCTOTOIO MOTPIOHO 0OepTaTH
BiJiepIle, 100 Y MOMEHT MPOXOKEHHsI BEPXHBOT TOUKU TPAEKTOPIi BojAa 3
HbOT'O HE BUJIMBAJIACS?

43. OOuMCIITh TAIBMIBHUN IUIAX 1 Yac rajJbMyBaHHS aBTOMOOLJIA,
AKIIO BIH PyXaBCSl NMPSMOI0 TOPU30HTAIBHOIO IUISHKOK JOPOrdM ¥ mepen
MOYaTKOM TallbMyBaHHsS MaB MBUIKICTE 54 kM/ron. KoeditieHt TepTs
KOB3aHHs rymu 1o 6erony — 0,75.

44, Heper’stHuit  OpycOK pPIBHOMIPHO TATHYTh TOPU3OHTAIBLHOIO
noBepxHewo, mpukiagaoun cuiay 1 H. Busnaute koediuieHT TepTs
KOB3aHHS, SKIIO Maca Opycka gopiBHioe 200 r.

45. JImxauk macoro 60 kr 3ynuHuBcs yepe3 40 ¢ micis 3aKIHYEHHS
crycky. BuzHaute cuity TepTs, 110 JisUia Ha JIMJKHUKA, 1 KOS(ILIEHT TePTS
KOB3aHHSI, SIKIIO IIBUIKICTh PYXy JMKHUKA HAMPHUKIHII CITyCKy CTaHOBUJIA
10 m/c.

46. 3 SKUM MaKCUMAJIbHUM TMPUCKOPEHHSIM MOXE PYyXaTHUCh
aBTOMOO1JTb, KO MaKCUMAJIBHUI KOE(IIEHT TEPTSA CIIOKOIO IMPU B3aEMOIIT
mvH 1 acdanbra nopisHioe 0,707?

47. Tino macoro 10 Kr TATHYTH MO TOPU3OHTANIbHIM TOBEPXHI,
npukianaroun cuity 50 H, nanpsmieny mig kytom 30° 10 TOPU3OHTY.
IIpuckopenns Tina gopiBHIOE 3,5 m/c*. Bu3HauTe cuily TepTsS MK TUIOM 1
[OBEPXHEIO.

48. ABTOMOOUTHL Macow 4 T pPyXaeTbCsl HA TOpPY, CHOBUIHHIOIOYHU
cBilf pyx. BuzHaure cuiy TArm aBTOMOOLIS, SKIO YXHJI TOPU CTAHOBUTH
0,02, a koedimienT omopy pyxy nopiBHioe 0,04. IlpuckopeHHss aBTOMOOLIS
0,15 m/c?.

49. Ha ropuzoHTanbHiil 10po31 aBTOMOO1JIb Ma€e 3pOOUTH MOBOPOT
paaiycoM 45 M. Sky HalOLIbIIY MIBUAKICTH MOXE PO3BHUHYTH aBTOMOOLIb,
mo0 «Bnucatuch» y 1er nmoBopot? KoedimieHT TepTss KOB3aHHSA IIHUH 00
acdansT gopiBaioe 0,5.
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50. JIBa onmHakoBi TaATapii MacamMu 1 1 2 Kr 3B’s3aHi MK CO0OIO
MIIHOIO HEPO3TSKHOI HUTKOIO. Tsrap macoro 1 Kr TATHYTh BEpTHKAIBHO
Bropy i3 cuioro 45 H. BusHaure npucKopeHHs TATapiB 1 CUITy HATATY HUTKH.

ol. Cobaua 3anpsbkka MOYMHAE TATTH caHkW macoro 100 kr, mo
CTOSITh Ha CHITOBi, 3 mocTidHO0 cwioto 150 H. 3a sxuit mpomikok dacy
canku npoinyTh mepmi 200 M nursixy? BBaxaiite, mo koedili€HT TepTs
KOB3aHHsI 10J1031B 00 cHir nopiBHIoe 0,05.

52. Timo macoro m; = 1 Kr KOB3a€ M0 TOPU30HTATBHINA MOBEPXHI 1T
niero Baxkka macoro mp = 250 1 (puc. 17). Cucrema Tin pyxaerbcs 3
npuckopeHnsaM 1,5 m/c?. OOumciite KOe]ii€HT TepTs MiX TimoMm i

MTOBEPXHEIO.
m 1 }————
TI77777 7777/ 777777
I",_,
Punc.17.
53. CanvaTa CKOYYIOTHCS 3 TOpH 3aBIOBXKKK 10 M 3a 2 c¢. 3HalAITh

KyT HaXWIy TOpH, AKII0 KOe(IIiEHT TepTs KoB3aHHs 10J1031B 00 cHir 0,02.

o4. ABTOMOOUIH Macol 3 T pyXaeTbcsa 3 TOpy, PO3BUBAIOUU CHUITY
taru 3000 H. BusnHaute, 3 SKMM HPUCKOPEHHSAM PYyXa€TbCS aBTOMOOLUIb,
AKIIO KoedimieHT onopy pyxy aopisaioe 0,04, a yxwi ctaHoButs 0,037

95. PoOITHUK IITOBXa€ BArOHETKY 13 CHJIOIO, HAINpPSMIICHOK BHU3
nig Kyrom 45° 10 Topu3oHTy. SIKy HallMEHIly CHIIy MAa€ MpPUKIACTU
pOOITHUK, OO 3pYyIIMTH BAaroHETKy 3 Micls, akmo ii maca 300 kr, a
koedimienT onopy 0,01? Baronerka cToiTh TOPU30HTAIBHO.

56. Kynbka, nigsimeHa Ha HUTII 3aBIOBXKKH S0 cM, 00epTaeThCs B
TOPU3OHTAIBHIN TJIONIKHI. 3 KO MIBUAKICTIO PYXAEThCS KyJbKa, SKIIO KYT
BIJIXWJICHHS HUTKU B1J BEPTUKAIII CTAHOBUTH 6(0°?

o7. Onuopiany peiky 3aBaoBxkku 10 M 1 Mmacoro 900 Kr migHIMaIOTh
Ha JBOX MapajiesibHuX Tpocax. OOUUCHITh CUJIM HATATY TPOCIB, SIKIIO OAUH
13 HUX 3aKpIMJICHUH Ha KIHII peHKH, a APYTUid — Ha BIJICTaHl 1 M BiJl 1HIIIOTO
KIHIIS peUKH.

58. Homika macoro 10 kr mianepra Ha BifcTadi 1/4 11 nopxunu. SAky
CUWJIy TIEPIEHAUKYJISIPHO JO JOIIKKA MOTPiOHO MPHUKIACTH JO il KOPOTKOTO
KiHIIS, 1100 yTpUMATH JIOIIKY B PIBHOBA31?

59. Jlo kiHIIB cTepxHs 3aBAoBkKHA 40 cM 1 Macoro 10 Kr miBiCHUIN
BaHTaxi macoro 40 1 10 xr. Jle TpebGa mignepTu cTep:KeHb, MO0 BIH
nepeOyBaB y piBHOBa31?
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60. HeBaromi cTpmwxHi MmapHIpHO 3'€qHAHI MDK COOOIO 1 CTIHOIO
(puc. 18). 3HailAiTh CHJIM MPYKHOCTI, M0 BUHHUKAIOTh Y CTPIOKHSIX, SKIIO

Maca miaBimeHoro tsraps 4 xr, ¢ = 30°.
%

Puc. 18.

61. JlpaOvHa cnMpaeTbcs Ha TJVIAJEHbKY BEPTHKAJIbHY CTIHY.
KoedirmienT Tepta Mixk HibXKKaMu JpaOuHuU 1 miajoroio nopiBHioe 0,4. Axuii
HAWOUIBIINIA KYT MOKE YTBOPUTH JApabuHa 31 CcTiHOWO? LleHTp TsKIHHA
npaOWHU PO3TAIIOBAHUM HA MOJOBUHI 11 IOBKUHHU.
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3akoHu 30epeKeHHsA

1. I3 rapmaTtu, BCTaHOBNEHOI Ha TJIAAEHBKIM TOPHU3OHTAIBHIMI
MOBEpxHi, Mia KyroM 60° 10 TOPU3OHTY BWIITa€ CHapsiiA 31 MIBUAKICTIO
100 m/c. Sxoi mBUAKOCTI pyxy Halyae rapmarta IMicjisi TOCTPLTY, SKIIO Maca
cHapsiza qopiBHioe 20 kr, a Maca rapMaTtud — 2 T?

2. @dyTOoICT Beme M’ 19 Macoro 4,5 KT, pyXarouuch 31 MIBUIKICTIO
4 wm/c BimHOCHO moBepxHI 3emii. BuszHauTe iMOyJabC M’f4a BITHOCHO:
a) moBepxHi 3emii; 0) ¢pyrOomicTa, kUil Bexe M s14; B) iHIIOro (gyrooicra,
SIKUHA ODKUTH HA3yCTPid M’ 9y 31 MIBUJKICTIO 5 M/C.

3. I3 yoBHa macoro 200 Kr, sIKHW PyXa€eThes 31 MIBUIAKICTIO 2 M/C,
cTpubae Xyomuuk Macor 50 Kr 31 mBUAKICTIO 6 M/c. Bu3HauTe MBUIKICTH
pPyXy 4YOBHA Micysl CTpUOKA, SKIIO XJIOMYUK CTpUOaE: a) 3 KOPMHU YOBHA
TOPU30HTAJIbHO, B OIK, MPOTHUJIEKHUN pPYXOBlI YOBHA; 0) 3 HOcCa YOBHA
TOPU30HTAJIBHO, B HAIIPSIMKY PYXYy YOBHA; B) 3 HOCA YOBHA I KyToM 60° 10
TOPHU30HTY, B HAMIPSIMKY PyXy YOBHA.

4, [TopiBHsiiTe Baml iMmyJibe mijg yac 0iry Ha 100 M 3 iMIyIbcoM
kymi. [lani 3aiaiiTe caMOCTIHHO.
S. bararo xTo 3HalioMuil 13 cUTyaIll€l0: YOBEH HAOJM3UBCA JI0

Oepera, a JIOJUHA B YOBHI, HE J0YEKABIINCh, KOJU YOBEH MPUIIBAPTYIOTh,
BCTaJla Ta MiIUIA BIEpea — y Pe3yJIbTaTl YOBEH BIAIUIMBAE Bl Oepera Ha3aja
(puc. 19). TosiCHITB 11O CUTYAIIO 3 TIOTJISIY 3aKOHY 30€pEKEHHSI IMITYJIbCY.

Puc. 19.
6. JIBa jierkopyxomi Bi3KM Macamu 2 1 6 KI. pyXaroThCs Ha3yCTpiy

OJINH OJTHOMY 31 MBUAKOCTIMH 2 1 3 M/c BiAnoBiaHO. [Ticiist 3ITKHEHHS BI3KU
ToYajy pyxaTucs SK OJHE IIiie. BU3HauTe MOIyNb Ta HAMPSMOK IIBUIKOCTI
PYXY Bi3KIB MICJIs 31ITKHEHHS.

7. Kyns macoro 100 r, mo pyxanacs 31 IBUIKICTIO 2 M/C, HAJIITa€E
Ha HEPYyXOMY KYJIIO TaKoi camoi Macu. Bu3HauTe MIBHIKICTH, 3 SIKOIO OyIyTh
pyXatucs KyJi miciisg abCOT0THO HEMPY>KHOTO yaapy.
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8. JItoquna macoro 70 Kr nmepexoAuTh 3 KOPMU YOBHA Ha Hic. Maca
yoBHa 130 kr, i moBkuHa 4M Ha sKy BificTaHb 1 B SIKy CTOPOHY BiATUIMBE
yoBeH? Pyxu iroArHM Ta YOBHA BBaYKATH PIBHOMIPHUMHU.

9. ABTOMOO1IL MaCcOIO 2 T PyIIAE 3 MiCLA 3 IIPUCKOPEHHAM 2 M/C? i
PO3TaHAEThCS MPOTITOM S5 ¢ HA TOPU3OHTAIbHOMY ILIAXY. Slka pobora
3MIIACHIOETHCS 3a 1IeH yac, Ko KoediieHT onopy pyxosi 0,017

10. Axy poboTy moTpiOHO BUKOHATH, 100 IMIJHITH BaHTaXX MacOlO
10 xr Ha BUCOTY 5 M i3 IpucKopeHHAM 1,2 M/c??
11.  Vnpspkka cobak, TPOTATIIM CaHU TOPU3OHTAIBHOIO JIOPOTOI0

3aBaoBmku 10 kM, BukoHana poooty 980 k/[>k. BBakarouwm, 1mo koedirieHT
TepTs nopiBHIOE 0,02, a pyX caHell € piIBHOMIPHUM, BU3HAUTE Macy CaHei.

12. KoB3aHsip, IBHUIKICTh PYXy SKOTO JIOPIBHIOE 5 M/C, MPUITHHSIE
OIrTM ¥ 3ynuHSAETHCS TPOTIroM 3 ¢. BuzHaute poOOTYy CHIM TEpTs, SKILO
Mmaca koB3aHsipa S0kr, a koeditieHT Tepta koB3anns 0,15.

13. Peminb BeHTWISITOpa aBTOMOOLUIA PYXa€ThCsA 31 IMIBUAKICTIO
40 m/xB 1 HatssrHyTH# 13 cunoto 30 H. Busnaute noTyXHICTh, SIKy nepenae
pPEMiHb.

14, [lin yac MDKIJIAHETHUX MEPENbOTIB CEPHO3HOI0 HEOE3MEKOI0
MOXE€  CTaTH  3ITKHEHHS  KOCMIYHOTO  Kopalisi 3  HEBEIUKUMU
BHCOKOIIBUJKICHUMHU  METeopUTaMu. Bu3zHauTe KIHETUYHY €HEPriio
MIKpOMETEOpUTa MACOI0 | KT, SIKUW PyXa€eThCs 31 MBUIKICTIO 60 KM/C.

15. ABTOMOOUTH Macoto 1 T 301IbIIMB CBOIO MBUAKICTH Bij 10 10
20 m/c. BU3HA4YTE poOOTY PIBHOIWHOT CUII, K1 AIFOTH HA aBTOMOO1JIb.

16. Pakera,ska JeTUTh 31 MBUAKICTIO V, po3irHajgacs 10 BIBIUl
OLIBIIOT MIBUAKOCTI. Y pE3ynbTaTl 3ropaHHs MajvMBa MOBHA Maca PakeTu
3MEHIIWJIACA BJIBiYl MOPIBHAHO 3 ii MAacol0 Ha MOYATKY PO3TOHY. Y CKIUIBKH
pa3iB 3MIHWJIACA MIPU [IbOMY KIHETUYHA €HEPTis paKeTH?

17. Kyns macoro 10 r mae mBuakicte pyxy 400 m/c. 3 skoro
MIBUKICTIO KYJISl TIPOJOBXKHUTH CBIMl PyX MICHS MPOOUTTS MOIIKK 3aBTOBIIKU
5 cM, SIKIIIO CepeIHs CUjia OTopY MOMIKH JAopiBHIOE 12 kH?

18. Kymnto macoro 10 r BUIyIIeHO MiJ MEBHUM KYTOM J0 TOPU30HTY
3 mnovatkoBoro mmBuAKIcTIO 600 ™m/c. Ilig sIKUM KyTOM [0 TOPHU30HTY
BUIYIIEHO KYJIIO, SIKIIO ii KIHETMYHA €HEPTisl Yy BEpPXHiMl TOYIll TpaeKkTopii
nopiBHtoe 450 Jx?

19. JIronuHa migHsIA BIAPO 3 MICKOM Macow 15 Kr Ha BUCOTY 6 M, a
MOTIM TOCTaBWJIa HOro Haszaa. YW BHUKOHaja MpU I[bOMY pOOOTYy cuia
TSOKIHHA? SIKIIIO Tak, TO OOYMCIIITH ii.
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20. Ilernmuna mMacor 5 kr mae morteHmianbHy eHepriro 20 /[»x. Ha
K1 BHCOTI HaJ MiJJIOTOI0 pO3TallloBaHA IIETJIMHA, SIKIIO 3a HYJIbOBHI
PiBEHB y35TO MOBEPXHIO MiAIOrn?

21. VY mporieci po3TATHEHHS NPYXKUHU HAa 2 CM BHUKOHAHO POOOTY
1 Ix. SIxy poOoTy ciijy BUKOHATH, 00 PO3TATTH MPYXKUHY 1Ie Ha 2 cM?

22. Tino kuHyTO 3 MOBEpXHI 3eml i KyToM 30° 10 TOPU3OHTY 3i
mBuakicTio 20 m/c. BusHnaute (y MeTpax) MOAYJb MEPEMIIEHHS TijIa BiJ
MOYaTKy PyXy [0 HaWBHIIOI TOYKM TpaekTopii. Beaxkaiite, mo g = 10 m/c?.
BianoBiae OKpyriiTh 10 HUIKX.

23. Tino, mo notu mepedyBaio B CTaHI CIIOKOIO, MAJA€ 3 BUCOTHU
20 m. Ha ski1ii BUCOTI IIBUAKICTh pyXy Tija gopiBHIoBaTHME 10 M/c? 3 KOO
MIBUAKICTIO TLJIO BIa/Ie HA 3EMITIO?

24, Tino kuHyTO 3 BUCOTH 30 M BEPTHUKAIBHO Bropy 31 MIBUIKICTIO
10 wm/c. Ha sxiii BHCOTI KIHETHYHAa €HEpris TuUIa JOPIBHIOBATUME
IMOTEHIIAJILHINA?

25. JIo TOpPU3OHTAIBHOI MPYKUHU MPHUKPIIJIICHO BI30OK MAacolo
0,5 xr. BuzHaure MakcUMalbHY HIBUIKICTH PyXy BI3Ka MO CTONY, SIKIIO
KOPCTKICTh py>kuHM 250 H/M, a MakcumainibHa aedopmaltist Ipy>KUHu 4 cm.
TepTs Bi3ka 00 CTL1 HE BpaxOBYMTE.

26. [pyxuny xopctkictio 40H/M migsimeno BeptukanpHo. [o ii
HUKHBOTO KIHI NpuKpimieHo Timo macoro 800 r. [IpyxuHy BiATATatoThH
yHu3 Ha 15 cMm 1 BiamyckaroTh. Ha siky BHCOTY MIAHIMETHCS MICHIS LBOTO
Ti710? Bu3HauTe MakCUMalIbHY MIBUAKICTD PYXY TiJa.

217. Hepyxoma kynbka HaOyna MIBUAKOCTI B PE3yNibTaTl MPY>KHOTO
yaapy 3 PYXOMOK KYJbKOK Takoi camMoi Macu. Y CKUIbKHM pasiB Iis
IIBUJIKICTh OUIbIlIa 3a IMIBUAKICTh, SKy HaOyna O KyJibKa BHaCHIiJOK
HENPY>KHOTO yAapy?

28. Kynpka macoro 200 1, sika pyxaerbcs 31 IMBHIKICTIO 4 M/c,
CTUKAETbCA 3 KYJBKOI TaKOi * MacH, siIKa PYXaeThCs HA3yCcTpid i 31
mBUaKicTio 1 m/c. BBaxkarouu ynap HEHTpadbHUM 1 MPY>KHUM, BU3HAUTE
HIBUAKOCTI PyXY KYJIbOK MICIS yaapy.

29. 006 HepyxoMy KyJibKy macoto 20 T BAApsA€ThCA KyJibKa Macoro
30 r, sixka pyxaerbes 31 MBUAKICTIO SM/C. BU3HauTe MBUIKICTH PYXY KYJIbOK
niciisg aOCOMIOTHO HEMPY>KHOTO yaapy

30. Sxoro € wMaca KyJbKH, SKIIO BHACHiIOK MPY>KHOTO
LEHTPAJIBHOTO 31ITKHEHHS 3 HEPYXOMOIO KYJIbKOI Macow | Kr HIBUAKICTH il
pyXy 3MeHunacs Bia 4 o 2 m/c?
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PO311JI 2. MoaekyJisspHa Qi3MKa i TepMOAMHAMIKA

BaacTtuBocTi rasis, piiuH i TBepAMX TiJl

Ckimbku Monel MicTuThbes B 10 T kuCHIO?
SIka maca 2 moJsiert Bogu?

SIka Maca MOJIEKYJId BYTJIEKUCIIOTO razy?
Axwuit 00’ eM 3aiiMarOTh 2 MOJIS aJIFOMIHIIO?
SAxka mosnsspHa Maca renio? ypany?

Sxa Mmomsipaa Maca mimi? pTyTi?

Ska maca 50 MOJIb BYTJIEKHCIIOTO razy?
Ska maca aToma JiTit0? aToma a3oTy?

© 00N A WNE

Bimomo, mo 1,5-10% monexyn rasy marots Macy 11 r. Skuii ne
raz?

10. Sy macy marotb 3:10% atomiB pryTi?

11. Yu BMICTUTBCS B TpUIiTpoBii OaHii 50 monb pryrti? ['yctuna
pryti 13 600 xr/m°,

12. V saxomy o00’emi Boam wmictuthes 10 momexynm (Boma
3HAXOAUTHCS B PIAKOMY CTaH1)?

13. Bu3HauTe T'yCTMHY KHCHIO, SIKIO BIJOMO, 10 B 00’eMi 2 1
micTuThes 6:10%2 fioro Moexyir.

14, CKUIbKH MOJIEKYJ a30Ty 3HAXOAUTHCS B OCYIUHI 00’ eMOM 7 11,
SKILO TYCTUHA a30Ty 2 Kr/M°.

15. Ska TOBIIMHA TacOBOi IIIBKM Ha TOBEPXHI BOAM, SKIIO Tac
macoro 1,6 T yrBopus misamu muiomero 200 m?? Skuii BUCHOBOK MOKHA
3BizcH 3poOuTH npo pos3mipu Mosexyn? I'yctuna racy 800 kr/m,

16. [lin dvac HiKeNMIOBaHHS BHPOOY HWOTO TOKPHUBAIOTH MIAPOM
HIKEJTIO0 TOBIIMHOIO 1,5 MKM. CKUJIBKH aTOMIB HIKEJIO MICTUTHCSI B IOKPHUTTI,
SKIIO IUIOIIA MOBEpXHi BUpoOy mopiBHIoe 800 cm?? T'ycTmHa Hikemo
8 900 kr/m3.

17. CKi7bKM 10HIB HATPiF0 MICTUTHCS B IMAYIll BApPEHOI COJI MACOI0
500 r, sixa 300pa’keHa Ha PUCYHKY.

18. [Ipu cuibHOMY OXOJIOJKEHHI TOBITPSl, HOTO MOKHA 3pOOUTH
pinkum. [Tpu npoMy 00’em, KUl 3aiiMae MOBITPsI, 3MEHIIYETHCS MalkKe B
700 paziB. 3po0OiTh BUCHOBOK 3 ILOTO (pakTy: sIKy 4acTKy 00’emy raszy
CKJIaJla€ 00’ €M caMUX MOJICKY?
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19. I'az cTucHyTuii 130TepMiduHO BiJ 00’eMy 8 11 10 00’emy 6 .
Tuck npu nbomy 3pic Ha 4 klla. Axkum OyB moyaTKOBUM TUCK?

20.  3a Temneparypu — 23°C ra3 3aiimae 00’em 60 n. Skuit Oyne
00’eM razy 3a 127°C? Tuck razy He 3MiHUBCS.

21. 3a temmneparypu 294 K 06’em rasy gopisaioe 0,35 v, 3a sxoi
TemmepaTypu 06’eM Tiei  Macu rasy 30inbmuthes 10 0,4 am3? Tuck rasy
BBA)KAWUTE MOCTIHHUM.

22. Tuck razy B Oanoni 3a 27°C nopiBHioe 240 xIla. Axum crtane
THCK Ticst HarpiBy razy g0 100°C?

23. Ha ckinpku rpamyciB Tpeba i300apHO HarpiTé Tas3, mo0 BiH
HaOyB 00’eMy, yaBidl OLIBIIOTO Y MOPiBHSAHHI 3 00’ eMom 3a 0°C?

24. O06’eM ra3y B pe3yJsibTari 1300apHOTO MPOIECY 3MEHIIMBCS Ha
10 1, a alcomoTHa Temreparypa 3HM3Wiacs B 1,2 pa3u. Busnaute
MOYaTKOBUI1 00’ €M rasy.

25. [Ticnist 301IbIIEeHHST a0COMIOTHOL TeMiiepatypu B 1,2 pas3u, 00’em
ra3y 30upmmBcea Ha 0,6 J1 3 MOCTIHHUM THCKOM. 3HAWAITh NIEPBUHHUN 00’ €M
rasy.

26. [Ipu 130TepMIYHOMY CTUCHEHH1 00’ €M ra3y 3MEHIIUBCS Ha 5 71, a
TUCK 30UIbIIKBCS B 3 pa3u. SIkuM OyB moyaTKkoBUi 00’ €M razy?

27. Tuck pgesxkoi MacH i7eadbHOTO Ta3y 30UIBIIMINA 130T€PMIYHO
BJIB14l. SIK IpH LIbOMY 3MIHWJIACS TYCTHHA raszy?

28. ITlin yac 1300apHOrO HarpiBaHHsi aOCOJIOTHY TeMIepaTypy
17IeaTbHOTO Ta3y 30UIbIIWIM BABIUL. Y CKUIBKH pa3iB 3MIHUJIACA TYCTHHA
razy?

29. O06’em OynbOamIku MOBITPS B TIEPi0J] CIUIMBAHHS 11 3 JHA 03epa
Ha MOBEPXHIO BOJIU 301IBIIYETHCS B TPU pasu. Ska riubuna ozepa? 3MIHOIO
TEeMIIepaTypH 3 MIMOWHOIO0 MOKHA 3HEXTYBATH.

30. Sk 3miHIOBaBCS THCK 1€abHOTO Ta3y B XOIi Mpoiecy, rpadik
AKOTro 300pakeHO Ha puc. 20?7 VYkaxiTh TOYKM Ha rpadiky, BIANOBIAHI

MOKa3HWKaM HalOUIBIIOTro i HAMMEHIIIOTO TUCKY.
Vs

Puc. 20.
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31. [ToGyny#ite rpadiku mporecy, 1o BiIOYBAIOTHCS 3 1/1€aJIbHUM
razoM (puc.21), y koopaunarax V, T 1 p,V. Maca rasy nocriiina.

P 1
3A 2

o’ >

T

Puc. 21.
32. IneansHuii raz nmepeeaeHuii 31 crany 1 y crad 2 (puc. 22). Jle

0

ra3 JJaHOoi Macu MaB OLIbIIKiA 00°eM: y Toulll 1 ab6o B Tout 27

4
i 1
\2

0 T
Puc. 22.

33. [neansHui ra3 nepeBeneHuit 31 ctany 1 B cran 2 (puc. 23).
36inbI1ryBaBcs a00 3MEHITYBABCS TUCK rasy JIaHOI Macu MPOTITOM MPOIEeCy
1-27

Vi
| /w
2
0 T
Puc. 23.
34. Ha pucynky 300paxeHo JiBi 1300apu JyIst Ti€l K caMOi Macu razy

(puc. 24). IlopiBHsiiTE THCK P11 P2.

‘!
1
// 2
s" 5 >
0 T

Puc. 24.
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35. Ha pucynky 300pa>keHO J1B1 130X0pH JIJIs TI€T K caMoi Macu rasy
(puc. 25). IopiBusiite TrCcK Vi1 Va.

P A
1
/ 2
0 T
Puc. 25.
36. [lopiBHsiiTe TemmepaTtypy HdaHoi mMacu ray B craHax 1 1 2
(puc. 26).
Ps
L
0 v
Puc. 26.
37. [ToGyny¥ite Tpadiku mporecy, 0 BiIOYBAETHCS 3 1/I€AIbHUM

razoM (puc. 27), B koopauHarax p,V i p,T. Maca ra3y nocriiina.

Vu 2 3
1A

1
T

Puc. 27.
38. [ToOynyiite rpadiku mporiecy, mo BiAOYyBa€ThCA 3 11€aTbHUM
ra3zom (puc. 28), B koopaunatax V,T 1p, V. Maca ra3y nocriiina.

<
~y
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39. VY gKux craHax TemIiiepaTypa rasy IMija 4ac IUKITYHOTO MPOoIecy
(puc. 29) makcumanbHa? MiHIMalNbHA? Y CKIUIBKM pPa3iB BIAPIZHAETHCS
MakcuMasbHa abCOI0THA TEMIIEpaTypa BiJ MIHIMAJILHO1?

P4
2 -~ 2

* ¢

Puc. 29.

40. Kucenb 3HaxoauTbcs B HOPMaJIbHHX YyMoOBax. OO4YHCIITH
CepeHIO KBaIpaTUUHy IIBUAKICTH MOJIEKYJI Ta3y.

41. BusHauTe KIHETUYHY €HEPril0 XaOTHYHOI'O MOCTYMAJIbHOIO
PYXy BCIX MOJIEKYH Oyab-sIKOTo ra3y B 6amoHi 00’emom 5 11 3 TuckoMm 1 MIla.

42. YoMy JOpIBHIOE CepeiHs KIHETUYHA €HEPTisl XaOTUYHOTO PyXY
MOJIEKYJI aprOHy, SKIIO 2 KI' HOro, nepebyBarodu B MOCYAUHI 06’ eMoM 2 M°,
YUHATH THCK 3 - 10° T1a?

43. SK 3MIHUTBCS THUCK Ta3y, SIKIIO KOHIIEHTpallis HOTo MOJIEKYJ
30UTBIIUTECA B 3 pa3u, a cepelHs KBaJpaTUyHA MIBUAKICTb MOJEKYII
3MEHIIUTHCS B 3 pa3u?

44, ITig SKUM THCKOM 3HAXOJUTHCS Ta3 B MOCYJHHI, SIKIIO CEPESIHS
KBaJpaTUYHa IBHJKICTH Horo Mojekya 10° m/c, KOHIEHTpaiisi MOJEKYI
31025 M3, a Maca koxHOI Monekynu 5 - 10726 kr?

45. Busznaute cepenHio KIHETUYHY €HEPTiI0 MOCTYMAIBHOTO PyXY
MoJieKya rasy 3 thuckoM 10° ITa. KonuenTpanis mosekyna rasy 2,7 - 102° i,

46.  BwusHauTe TyCTHMHY KHCHIO, SKHH 3HAaXOIWUTHCS TIiJ] THCKOM
1,3 - 10° Ia. Cepenus KBagpaTH4YHA MBUAKICTH MoJeKkyn 1,4 - 103 m/c.

47. Sxuii TUCK Ha CTIHKW TOCYJWHU YUHSTH MOJICKYJH Ta3y, SKIIO0
Maca rasy 3 T, 00’em 5 - 10~ *M3, cepenns kBagpaTMYHa MIBUAKICTH MOJIEKYII
500 m/c?

48. Slka cepeaHs KBaJpaTW4yHA MIBUAKICTb PyXy MOJIEKYJ Trasy,
saxuif 3aitMae 06°em 5 M° 3 TickoMm 2 - 10° Ia i Mae macy 6 kr?

49.  Skuif THCK BYIJIEKHCIIOTO Tas3y, sIKIIo B OanoHi 00’emoMm 40 1

024

MICTATBECA 5 - 1 MOJIEKYJI, a CEepPeIHs KBaJpaTU4YHA IIBHUJKICTh MOJECKYII

400 m/c?
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50. Busnaure KIHETMYHY €HEPril0 XaOTHYHOTO IOCTYHaJIbHOIO
PyXy BCiX MOJIEKYyJl Oyab-SKOoro razy B OajgoHi o6’emoM 10 i1 1 THCKOM
4 -10° Ia.

51.  YactmHa CTIHKM MOCYJAWHH MOKPWJIM KJIEEM, IO MOTJIHWHAE BCI
najardi MOJICKYIH razy. Yu 3MIHUTBCS THUCK razy Ha II0 JUISHKY CTIHKH?
OOrpyHTYHTE CBOIO BIAMOBI/b.

52. Busnaure ryctuny BojHIO p 3a Temmeparypu 127°C 1 TUCKY
830 xIIa.
53. Uu 3MIHIOETBCS THUCK Ta3y, PO3MIIICHOTO B HEMPOXiTHIN

elacTUYHIA 000JIOHII, SIKIIO TiJ yac HarpiBaHHs raszy Big 250 K go 500 K
fioro 00’em 3pic B 1,5 pa3u?

o4. [Ticns migBUIeHHs TeMiiepaTypu Ha 9 K TUCK ra3y B 3aKpUTOMY
OasoHi 3011pMBCS Ha 3%. Slkoro OyJia moyaTkoBa Temiieparypa?

95. VY 3akputiii mocyauHi 060’eMoM 1 1 MICTHTBCS KUCEHb MAacOIO
12 xr. 3HaiiniTh Horo Tuck 3a remneparypu 20°C.

56. VY muitiHap1 i1 NOPIIHEM 3HaXOAUTHCS MEBHA Maca 11€aIbHOTO
razy. Moro 06’eM 36inbmmBcs B 3 pasd, a aGCONIOTHY TEMIEpPATypy
3MEHIIWIU B 3 pa3u. Y CKUIbKM pa3iB 3MIHUBCS THCK Ta3y?

o7. VY CKITBKH pa3iB 3MIHUBCS TUCK 171€aJIbHOTO Tra3y B T€pPMETUYHO
3aKPUTOMY TIOCY[li, SKIIO HOro 00’eM 301IbIININ B 4 pa3u, a aOCOIIOTHY
TeMIiepaTypy 30NN B 2 pazu?

58. I'a3 3a Temnepatypu 37 °C 1 3 Tuckom 1,5 MIla mae 06’em 10 1.
Sxuii 06’eM 111€1 Macu ra3y 3a HOpMaJIbHUX YMOB?

59. V napoBoMy KoTii 00’eMoM 2 M3 3HAXOmUThCA BOASHA Iapa 3
temriepatypoto 200°C 1 3 Tuckom 1 MIla. Slka maca 1iei mapu?

60. Ska maca noBiTps, mo 3aitmae 06’em 150 11 3a TemnepaTypu 288
K13 tuckom 150 xI1a?

61. Sk 3MIHMTBCSI Maca TIOBITpSI B KIMHATi, SIKIIO B pPe3yJbTaTi
HECIIPABHOCTI OTMAIOBAIBHOI CUCTEMHU TEMIIEpaTypa B KIMHATI MMOHU3UTHCS
Big 20 1o 7°C? O6’em kimHaTH 60 M°.

62. SIka KiIbKICTh PEUOBMHU B Ta3l, AKIIO 3a Temneparypu -13°C 13
tuckoM 500 kIla 06’em raszy nopisuroe 30 1?

63. VY CKUIbKHM pa3iB IyCTHHA BYTJIEKHCIIOTO ra3y BiIPI3HAETHCS Bif
T'YCTHHHU a30TY, SIKIIO Ta3H 3HAXOATHCSA B OJJHAKOBUX YMOBaXx?

64. O6’em razy 3mMeHmuiaM B 1,5 pa3u, y pe3yabTaTi dYoro
abcomoTHa Temneparypa 30ubiminacs Ha 20%, a Tuck — Ha 320 klla. Axum
OyB MMOYaTKOBUW TUCK razy?
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65. Tuck ra3zy mig mopimHeM 30UTbIIMBCI B 2 pa3d, 00’eM
3MEHIIMBCS B 3 pas3u, a abconoTHa Temneparypa 3meHmmiacs Ha 20%. Yu
3MIHMJIACS Maca rasy mij nopurHem? SKIio Tak, TO Ha CKiJIbKH BiZICOTKIB?

66. VY OGanon o6’emom 8 nm Hamuiam 10 r Bomu. IloTim OGanon
repMeTudHO 3akpuin W Harpiau Big 20°C mo 180. Bes Boga BumapyBanacs.
SIxuii TUCK BCTAaHOBUBCA BcepeinHI OanoHa?

67. JIBa GanoHwm, 110 MarOTh 00'eMu 6 1 14 71, MICTATH Ta3u 3a TUCKY
BigmoBimHO 8 1 5 MIla 3a omgHakoBoi Temmeparypu. bamonu 3'emHani
TPYOKOIO 3 KpaHOM. SIKHil TUCK YCTaHOBHUTHCS B OalloHaX, SKIIO BIAKPUTH
kpan? Temneparypa He 3MIHIOEThCS, Ta3U B XIMIUHY PEAKIIII0 HE BCTYIAIOTh.

68. CKUTbKA MOJIEKYJI TIOBITPSL BUXOJUTH 3 KIMHatu 00'eMoM
120 m®y pasi nigsumenHs TemmepaTypu Bix 15 mo 25°C? AtmocdepHuii
tuck 10° IMa.

69. ['yctuHa nesikoi ra3onoaiOHOiI pe4OBHHM JTOPIBHIOE 2,5 KI/M 3a
temneparypu 10°C 1 HOpMalbHOTO aTMOC(EPHOr0 THUCKY. 3HAUIITH
MOJISIPHY Macy IIi€l pe4OBUHHU.

70. 3 aBTOMOOUIBHOI IIMHU YEpe3 HEBEIUKUN OTBIp BUXOJUTH
noBiTps. Ha ckilbku migBUIuiacs, TeMmIiepaTypa IIMHU TiJ Yac pyxy
aBTOMOOLIIA, SKIIO Ticis BuTikaHHs 10% MOBITps TUCK Yy TaifH1 HE 3MIHUBCA?
[TouarkoBa Temneparypa nopisHtoe 10°C.

71. [uninapruyHa MocyArHA MOAUISIETBCS HA JB1 YaCTUHU TOHKUM
PYXJIUBUM TOpIIHEM. SIKuM Oy/ie piBHOBaXXHE TOJIOKCHHS TIOPIITHS, KOJIA B
OJIHYy YaCTHMHY TOCYJIMHM TOMIIIEHA JIesiKa KUIbKICTh KHUCHIO, a B 1HIIY —
TakKa >k 32 MacOI KUIbKICTh BOJIHIO, SIKIIIO JJOBXHHA MOCYAUHU 85 cM?

72. o6 moBiTpsiHa Kyjs morna miaHsaTu Binni-Ilyxa, 06'em kymi
noBuHHMI Oyt He MeHmmM 3a V = 25 M3 . Skoro € maca m Binni-Ilyxa,
SKIIO MOBITPSIHA KYJIsl HATOBHEHA MOBITPsIM, Temreparypa sikoro t; =30°C, a
TeMIlepaTypa 30BHIIIHBOTO NOBITPs to = 7°C? Tuck noiTpsa ycepeauHi Kyl
BBAJKAWTE PIBHUM aTMoc(PepHOMY; Macorw OOOJOHKH MOBITPSHOI KyJi
Mo>kHa 3HEXTYBATH.

73. Ska Ttemneparypa 1,6:102 kr KHCHIO, SKUH 3HAXOMUTBCSA Iif
trckoM 108 Ia, mo 3aiimae 06’em 1,610 m3?

3 HarmOBHEHO a30TOM ITiJI THCKOM

74.  Tlocynuny emnictio 2-:103 M
2:10° I'Ta 3a Temnepatypu 27 °C. Buznaure Macy a3ory.
75.  Busnaure THCK MOBiTpsA B mocyauHi 06’emom 2:10° M3, sxmio

1ioro maca 1,2-107 kr, a remnepatypa 27°C.
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76. 0O06’em neBHOi Macu BOJHIO 3a Temneparypu 50°C Ta 3 TUCKOM
0,98:10° Ila mopisHioe 2,5:10° M3, Skuit 06’em BoaHIo 3a 0 °C i THCKOM
10° I1a?

17. Ska pi3HULS B Maci MOBITPS, IO 3allOBHIOE TMPUMIIICHHS
06’emom 50 M3, B3UMKY i BIITKY, SKIIO BIITKY TeMIepaTypa MPUMIIIeHHS
nocsarae 40°C, a B3umky nagae g0 0°C?

78. CKiJIbKH MOJIEKYII ITOBITPsl BUXOAUTH 3 KiMHaTH 00 eMoM 120 M3
mij yac miaBuineHHs Temnepatypu Big 15°C mo 25°C? AtmocdepHuit Thck
10° IMa.

79. O6’em razy 3 tTuckoMm 720 klla 1 Temneparyporo 288 nopiBHIOE
0,6 M. 3a six0i TemmepaTypu 06’ eM Ti€i % Macu rasy 6yze 1,6 M3, akio tick
crane 225 klla?

80. Sxkuii TUCK TOBMHEH BUTPUMYBATH Tra30BH OajioH 00’eMOM
50 1, mo6 3a Temmneparypu 25°C B HbOMY MOXkHa Oyiio 30epiratu 2 Kr
METaHy"?

81. 3akpuTa mocyauHa 3arnoBHEHa BoAow npu temmepatypi 17°C.

AxuM cTaB OM THUCK YyCEpeIuHI MOCYAWHHU, SKIIO O B3aEMOMIS MIXK
MOJIEKYJIAaMH BOJY PaITOBO 3HUKJIA?

82. ToHkui  pyxXJIMBHM  MOPIIEHb  JJIUTh  TOPU3OHTAIbHY
[WIIHIPUYHY TOCY/IMHY Ha JBI YacTUHU. SIke Oyze NOJIO’KEHHS pIBHOBAru
MOPIIHS, SKIIO0 B OJHIA YaCTUHI MOCYAUHU 3HAXOJUTHCS a30T, a B 1HIIN —
BOJIEHb Tako1 )k Macu? JloBxkuHa mocyaunu 90 cum.

83. ['opu3oHTaNbHy UWIIHAPUYHY MOCYAHHY PO3JIUIEHO PYyXOMHUM
MOPIIIHEM Ha JIBl YACTUHM: B OJHINA YaCTUHI1 3HAXOAUTHCSA BOJICHb, a B 1HIIIIHI
— a30T. Maca saxoro razy Ouiblia W y CKIUIBKH pasiB, SIKIIO TOPIICHb
3HAaXOJIUTHCS TOYHO B CEPEIMHI OCYIUHN?

84. [Tocepenuni BiZKpuTOi 3 000X KIHIIIB TOPU3OHTAIBHOI CKIISIHOT
TPYOKH JOBXKHUHOIO 87 CM 3HAaXOJUTHCSA CTOBIYMK PTYTI 3aBAOBXKKHU 15 cMm.
3aKkpUBIIM OJIMH 3 OTBOPIB TPYOKH, il pPO3TAILIOBYIOTH BEPTHUKAIBHO,
3aKPUTUM KIHIIEM YHU3. 3HAWIITh aTMOC(HEPHUN TUCK, SKIIO CTOBIYUK PTYTI
NEePEMICTUBCS BIJTHOCHO TPYOKH Ha 6 CM.

85. SIky KINBKICTh TEIUIOTH HEOOXIMHO 3aTpaTUTH, MO0 HArpiTH
5 kr Boau Big 0°C 10 KUIiHHA ¥ TOBHICTIO BUMAPYBATH ii?

86. YV konbi 3naxommnacs Bonxa 3 0°C. Bukauyroum 3 KkoiOu
MOBITPS, 3aMOPO3WIH BCIO BOJY 3a JOMOMOIOI0 BJIACHOIO BUIIAPOBYBaHHS.
SIka yacTuHA BOJM MPU I[bOMY BHUMapyBajacs?
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87. SAka KUIBKICTh TeIUIOTH Oyje moTpiOHa, mo6 BumapyBatu 20 T
BOJAM, SIKYy B3SUIM 32 TeMIEpAaTypH KHUIIIHHS (3 HOPMaJbHUM aTMOC(HEpHUM
THCKOM)?

88. Jlomorocmogapka 3a0yiia 3HATH 3 TUIUTH YaWHUK 3 KUIUISTYOIO
BOJIOK0. SIKYy KIBKICTh TEIUIOTH MEPEIaHO BO, SIKIO BUKHUIILIA BOJA MACOI0
0,5 xr?

89. Ska KUIBKICTh TEIJIOTH BUAUISETHCA B pe3yJbTaTl KOHACHCAIT
50 r BoasHO1 napu 3a temnepatypu 100°C?

90. Y kamopuMeTpi 3HaxXoJUThCS Bojga Macorww 500 1 3a
temneparypu 20°C. Ckinbku mapu 3 Temmeparyporo 100°C motpibHO
BIIYCTUTH B KAJIOPUMETP, 1100 MiABUIIUTH TeMiiepatypy 10 40°C?

91. Y kanopumerpi 3HaxoauThcs Bojga Macow 300 1 3a
temrepatypu 30°C. Ckunpkun mapu 3 Temneparyporo 100°C  moTpiOHO
BITYCTUTH B KaJIOPUMETP, 1100 MIABUIIKUTH TemIiepatypy 10 60 °C?

92. 4 xr Bonu, B34TOI 3a Temneparypu 20°C, Harpijam 10 KUMHHS U
MOBHICTIO BUMNapyBaiu. Bu3HauTte, CKUIbKU Ta3y IS I[bOTO OYJI0 MOTPiOHO,
skio KKJI HarpiBauka 25%.

93. VY xactpymo Hamuiam xonoany Boxy (10°C) 1 moctaBuimm Ha
enexkTpormTKy. 3a 10 XxB Bojga 3akumijia. 3a sIKMM 4ac BOHA MOBHICTIO

BUIIAPYETHCS?

94. Axa BigHOcHa BosoricTh TmOBiTps 3a t=20°C, sKmoO TO4YKa
pocu t=15°C?

95. 3a 4Kol TemmepaTypd BHUIIQJE poca, SKIIO TEPMOMETPHU
ncuxpomerpa nokazysaiu 20°C 1 17°C?

96. Ska BIIHOCHA BOJIOTICTH MOBITPs 3a Temmepatypu 20°C, sKiio

tuck BoasHoi mapu 840 Ila? Tuck BoAsHOI mapu 3a L€l TeMIepaTypu
2,33 lla.

97. Tuck BoasiHOT mapu 3a Temneparypu 19°C nopiBaroe 2,2 klla.
Ska BiTHOCHA BOJIOTICTb MOBITPS, SKIIO THCK BOJSHOI IIapH B IMOBITPI 3a ITi€l
temmneparypu 1,1 klla?

98. Tuck BomstHOT Mapu 3a Temneparypu 25°C nopisaioe 3,2 xlla.
SIka BIAHOCHA BOJIOTICTh MOBITPS, SIKIIO TUCK BOASHOI Mapy B MOBITPI 3a 1€l
TemriepaTypu gopisHioe 2,4 klla?

99. Tuck BoasHOT mapu B NoBiTpi 3a Temmepatypu 20°C nopiBHIOE
1,4 xIla. SIxa BiHOCHA BOJIOTICTh MOBITPS, SKIIO THUCK HACUYEHOI BOJSHOT
napw 3a 1iei remneparypu 2,3 klla?
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100. IloBiTps B 3aKkpuTid TOCYJIHWHI MICTUTh HEHACHYCHY BOJISHY
napy. Sk Oyae 3MiHIOBaTHCS BIJIHOCHA BOJIOTICTh IMOBITPSl i dYac
HarpiBaHHS MOCYAUHU?

101. 3a temneparypu 81°C THCK HaCHYEHOI BOJSHOI MapH JOPIBHIOE
50 klla. ¥V ckigbku pa3iB 301IBIIUTHCS 1€ THCK MM 9Yac IIiIBUIICHHS
temnepatypu 10 100°C?

102. BignocHa Bosoricth moBiTps 3a 20°C gopiHioe 80%. Ckinbku
rpaMmiB BOJSHOI Mapu BUMNAZE B POCY 3 KOXKHOIO KyOIUHOTO MeTpa I[bOTO
HOBITPSI, SIKIIO Horo Temmneparypa 3Hu3uThes 10 8°C? Tuck BOJSHOI Mapu 3a
20°C mopieatoe 2,3 klla, a 3a 8°C — 1,1 xI1a.

103. Sk Bimpi3HseThCs TycTUHA cyxoro noBitps (¢=0) 3 Tuckom 101
klla i remneparyporo 20°C Big ryctunu Bosororo nositps (¢=100 %) 3a Tux
xe yMoB? 3a temmneparypu 20°C THCK HaCM4YEHOI1 BOJSHOI Mapu B MOBITPI
pPx=2,3 klIla.

104. Sky miHIMalbHY poOOTY MOTPIOHO 3pOOUTH, MO0 KpamenbKy
BOJM PaJiilycoM I = 2 MM «pO30UTH» Ha BiCIM OJJHAKOBHX Kparieib?

105. 'V pesynbTaTi 3MMTTS KpamelboK TyMaHy 3arajibHa IUIOIIA iX
IIOBEPXOHB 3MeHIIMIaca Ha 1 Mm%, SIK 3MiHMIIACS TOBEPXHEBA EHEPTis?

106. Ilnomr moBepXOHb IBOX Kpameb PTYTi BIAPI3HSAIOTHCSA HA 3 MM.
Slka pi3HUL MOBEPXHEBUX EHEPriil Kparesb, SKIO0 MOBEPXHEBHUM HATAT
pTyTi nopisHioe 0,5 H/m.

107.  Sxy miHiManeHy poOOTY MOTPIOHO 3pOOUTH, 10O Kparuiio BOIU
paaiycoM I = 2 MM «pO30UTH» Ha BICIM OJIHAKOBUX Kparelnb? [loBepxHeBwHit
HATSAT BOJIU JOpiBHIOE 72 MH/M.

108. Sy eneprito HEOOXigHO 3aTPaTUTH, MO0 CPEPUUHY KPATLTIO
PTYTi paaiycoM 4 MM pO3AUIMTH HA BICIM OJIHAKOBUX C(HEPUUYHHMX Kparelb
pu He3MiHHIM Temnepartypi? [loBepxHeBuid HatAar pryTi AopiBHIOE 0,5 H/Mm.

109. Skmo KMHYTH CKJISHY IUTACTHHY B €MHICTH 31 PTYTTIO, BOHA
cruiiBe. OJHaK, SKIO TMOKJIACTH II0 IUIACTUHY HAa JHO TMOPOXKHBOI
MJIOCKOJIOHHOT KIOBETH 1 TMOTIM HAJUTH B KIOBETY pPTYTh, IUTACTHHA HE
crutiBe. YuM MOSICHUTH pe3yJIbTaTH WX TOCTIKEHb?

110. 3HaiiniTh BHUCOTY KAMUISIPHOTO MiAMOMY MMJIBHOTO PO3YHHY,
AKII0 pajlyc kamusipa nopiBHoe 0,5 mMM. ['ycTMHa MUJIBHOTO PO3YMHY
BBA)KaWTE PIBHOIO I'yCTHHI BOJIU.

111. 3naiimiTh Macy BOJM, IO MiJHsIACS MO Kamuispax, JlaMeTp
saxux 0,64 mM.
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112.  Ska KiIbKICTh TEIJIOTH HEOOX1aHA, 00 PO3IIABUTH 5 KT M/,
HarpiToi J0 Temneparypu 1asieHHs? [lutoma teriora miasieHHs Mial 180
kJK/KT.

113. 3 sKoi BHCOTM TMOBHHEH BIIRHO TaJaTH Tpai, 00 Tmij dYac
ynapy o0 3emuio BiH posiiaBuBcs? Temmeparypa Ha MOYaTKy MaiHHS
nopiBaioe  -20°C. Temomepenady MDK TpagoM 1  HaBKOJHMIIHIM
CEpelIOBUILIEM HE BpaXxOBYHTE.

114,  JIBi oJlHaKOBI CBUHIIEBI KyJi PyXarOThCsA HA3yCTPid OJHA OFHIN
3 OJIHAKOBOIO IIBUJIKICTIO. 3a $SKOi IIBUAKOCTI PYXy BOHM MOXYTh
pO3IUIaBUTHCSA TMicis J100oBoro 3iTkHeHHS? [louaTkoBa Temmeparypa KyJib
27°C, Temjomnepenadyy MK KyJIIMH Ta HABKOJHIIHIM CEPEIOBHUIIEM HE
BpaxoBy#Te. [lutoma Termnoemuicty cBuHIo 130 [Ix/(kr-K), Temneparypa
mapieHHs 327°C, nuToMa TerioTa IaBieHHs 25 kJK/KT.
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OCHOBHM TepMOAUHAMIKH

1. Hopmanbsaa Temnepatypa moacbkoro tiia 6au3bko 37°C. Homy
K HaM He XOJIOJHO 3a Temneparypu noBiTpsa 25°C 1 gyxe xapko 3a 37°C?

2. Migauit xyOuk A wmae Ttemmepatypy 200°C, Taki * MigHi
kyouku B 1 C marots Temnepatypy 0°C. llnsixom TemnooOMiHy MiX HUMHU
Tpeba oxonoauTu Kyoumk A po temmneparypu 50°C 1 Harpitu 3a paxyHOK
nporo kyouku B 1 C po Ttemmeparypu 75°C. UYu wMoxumBo 1e?
TenmooOMiHOM MiX KyOMKaMU 1 TTOBITPSIM MOKHA 3HEXTYBATH.

3. Busnaure temmneparypy rasy, SKIIO cepeHs KIHETUYHA CHEPTis
TEIUIOBOTO PyXy #oro monekys 8,1-1072 .

4, 3a gKOi TemmepaTypu  CepelHd  KIHETHMYHa  EHepris
HOCTYIAILHOTO PyXY MOJIEKYJI rasy faopiBHIoe 6,21-102 Jx?

5. Ha ckinbku BIZICOTKIB 30UIBIIYETHCS CEpeIHS KIHETHYHA
€HEepris MOJIEKYJl razy Mmij yac 30UIbIIEHHS HWOTO Temmeparypu Bil 7 10
35°C?

6. 3HaligiTe Temmnepatypy raszy, ko Tuck — 100 kIla 1
KOHIEHTpais Monekyr — 102° v,

1. BHyTpimiHs eHeprigs MEeBHOI MacH OJHOATOMHOIO Ta3y 3a
temrepatypu 32°C popiBHioe 1 JIx. CKUIbKM MOJEKYyJd MICTUTH LISl Maca
razy?

8. VY ximHati npotornuiau mid. YoMy He 30UTbIIMIACS BHYTPILIHS
EHEPris MOBITPs B KIMHATI, X04a TeMIepaTypa MoBITPs MiABULIUIACS?

Q. Slka BHYTpIIIHS eHepris aproHy B OanoHi o0’emom 50 1 mpu
tucky 1 MIIa?

10. [Ipu 3MeHIIEeHHI 00’€My OJHOATOMHOIrO razy B 4 pas3u THCK

LbOT0 ra3y 30UIbIIMBCA Y 5 pa3iB. Y CKUIBKK pa3iB 3MIHWJIACA BHYTPILIHS
eHepris razy?

11. Busznaute pobory posmupenHs 20 i razy npu i3o0apHOMY
HarpiBanHi Big 27°C go 120°C. Tuck rasy 80 kIla.

12.  Slxy poGoTy MoOXe BHMKOHAaTH BOJEHb Macow 6 T TIpH
1300apHOMY MiBUILICHH] TemIiepaTypu Ha 60 K?

13.  Sky poOoTy 3I1HCHIOE Ta3 Y KUIBKOCTI 5 MOJIb MPHU 1300apHOMY
nigBuieHH1 Temneparypu Ha 100 K?

14. Ta3 npu posmmpenHi Big o6’emy 2-10° m® mo 6:10° M3
3niicauB poboty 600 Jx. Busnaure, 3a AKOTO THCKY BiOyBaBCSl TpoOIieC
PO3IIMPEHHS.
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15. I"a3, sikuit 3aiimaB 00’eM 7 J1, po3mupuBes 10 00’ eMy 33 11 nipu
noctiitHoMy TucKy 500 kIla. SIky poGoTy 31iHicHUB Ta3?

16.  SIxy poOoTy 3aiiicHUB ra3 mpu 1300apHOMY 301JIbIICHH]I 00’ €My
Bix 35 1o 50 n? Tuck razy 200 xI1a.

17. Ha puc. 30 MoKa3aHa 1300apa ra3y B
KoopauHatax p, V. Buznautre po0GoTy, sKy BHKOHAaB Ta3 TMiag 4ac
PO3IIUPECHHS.

p.klla 4
400
H——
200
0 "2 "4 & V.
Puc. 30.
18. ['a3 mMokHa mepeBecTH 13 cTaHy | y craH 2 aBoMa crioco0amu

(puc. 31). Y sxoMy BUIAAKy peaiidyeTbes Oinmbina podota? Ilim gac skoro
MpolLIeCcy 3MiHa BHYTPIIIHBO1 €Heprii razy Oyzae OuIbIor?
PA 9

a

-
0 V

Puc. 31.
19. I'a3, 06’em sikoro 560 11, a Temneparypa 280 K, migirpinm mo

295 K. 3Haiinith poOOTy rasy, SKIIO IpoIec BiIOyBaBCS 3 IOCTIHHUM
tuckom y 1 MlTa.

20. Hackinbky 3MiHWIIacs BHYTPILIHS €HEPrisl JIESIKOTo rasy, siKuu
BUKOHAB poboTy 50 k/[X, oTprMaBIIN KITBKICT TETUIOTH 1985 k/[x?

21. Buznaute po0OOTy 30BHINIHIX CHJ HaJ CHCTEMOIO, SKIIO
cucTeMa Bimjana KuibkicTh Termotu 3,2 k/[x 1 il BHYTpimiHS eHepris
30umbIIIITacs Ha 2,2 kJIxK.

22. st 1306apnoro HarpiBanus 20 monb razy Ha 200 K iiomy
nepenanu KuibKicTe Ternotu 1983 k/x. Sky poboty 3ailicHuB ra3? fka
3MiHa BHYTPIIIHBOT €HEPrii?
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23. IIpy cTUCcHEHHI Ta3y B MWIIHAPI 30BHIIIHS CHUJIa, IO JI€ Ha
MOPIIIEHb, 3A1HCHIOE poOoTY, sika nopiBHIOe 100 [Ix. Yomy mopiBHIOE 3MiHA
BHYTPILIHBOI €Heprii ra3y, sSKII0 3aBsSKH TEIUIOMPOBIIHOCTI HUTIHApPA BiH
BiJIZla€ B HABKOJIUIIIHE CEPEIOBUILE KITbKICTh TetuioTH 20 [Ix?

24. Sk 3miHWIAcs BHYTPILIHS €HEprisi ra3y, SKUH CKOIB poOoTy
50 x/[x, oTpuMaBIIHN KITBKICTh TETUIOTH 1985 kJIK?

25. Po6oTta 3o0BHImHIX TiT Hax razom ckiaida 500 JIx. Kpim Toro,
raz oTpuMaB KiIbKicTh Teriotu 150 [[x. Sk 3MiHMIacs BHYTPIIIHS €HEPTis
razy?

26. Sk 3miHMIAcs BHYTPILIHS €HEpris rasy, Haj SAKUM 3I1HCHUIN
po0oty 20 /I, SKIIO BIH B1JIaB KUIbKICTh TEMIOTH 75 KJ[K?

217. Han raszom Oyna 3maiiicHeHa pooora 55 [[x, npu mpomy ioro
BHYTpIIIHS eHepris 30utbmmiacs Ha 15 J[x. OgepxyBaB ado BiaaBaB TEILIO
ra3 y upbomMmy mpotieci? SJky came KUTbKICTh TETUIOTH?

28. I'emiit 3HaxoauThes B 6aoHi mictkicTio 50 1. [Tpu i130XxopHOMY
po3irpiBanHs Horo Tuck 3pic Ha 0,6 MIla. Busnaute KiIbKICTh TEIUIOTH, SKY
OTpUMaB ra3, 1 3MiHy HOT0 BHYTPIIIHKOI €HEPTii.

29. SKI110 BIIKPUTH TBUHT OajioHA 31 CTUCHEHUM Ta30M, BIH HaBITh
BIIITKY MO>€ MOKpUTHCS 1HEEM. [10SICHITH Lie SBUILE.

30. VY BepTUKaJIbHOMY MWIIHAPI I TOPIIHEM, SKHH MOXKe
nepeMIIyBaThCs 0€3 TepTsl, 3HaXOAUThCS MOBITPs Macor 1929. SIky poboty
3MIMCHUTH TOBITPA TpW miaBuIIeHH] Temneparypu Ha 100 K? Ilositps
MO>KHA PO3IJISIIATH SIK ra3 3 MoJispHOto Macoro 0,029 kr/mors.

31. st 1300apHoro HarpiBanHs 200 mons razy Ha 100 K iiomy
nepeaanu Kuibkicte Temnotu 470 x/x. SAxy poborty 3milicHuB ras? fka
3MiHa BHYTPILIHbOI €HEPrii?

32. [Ipu 1300apHOMY HarpiBaHHI 00’€M TeJil0 30UIBIIMBCS B TpHU
pasu. Sky poboty 3miiicHuB ra3z? SIKy KUIbKICTh TEIJIOTH HOMY MepelaHo?
Maca remnito 12 1, mouatkoBa Temneparypa remito -123 °C.

33. Y xoxl 130TEpPMIYHOTO PO3MIHMPEHHS Tra3zy Oylno mepemxaHo
kuTbKicTh Terotu 300 k. SAky poboty 3aiiicHuB ra3?

34. [Ipu agiabaTHOMY CTHCHEHH1 5 MOJb OJIHOATOMHOIO razy Horo
TemriepaTypa nigsuiuiacs Ha 20 K. SIka pobora 3xiiicHeHa Hal1 ra3oM?

35. st 1306apHoro HarpiBanHs 50 Monbs razy Ha 200 K iomy
nepenanu KuibkicTh Terotu 291 kJlx. fky poboty 3aiiicHuB ra3? fka
3MiHa BHYTPINIHbOT €HEPTii?
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36. Axy poboTy 3miHCHUTH Ta3 NpH 1300apHOMY HarpiBaHHI Ha
50 K, sIK1110 KUJIBKICTh PEYOBHUHH B Ta31 JOPIBHIOE 5 MOJIB?

37.  Sky poGoty 3ailicHIOE BOACHb Macow 6 T© MmpHu i300apHOMY
MiIBUIIEHHI TemIiepaTypu Ha 60 K?

38. Axuit makcumansHo wMoxomBud KK ngBuryna, y skoro
T1=2000 K, at=100°C (sx y aBTOMOO1JIbHOTO JABUTYHA)?

39. [Ipu 3ropanHi najMBa B TEIUIOBOMY JBHUTYHI BHIIHIACS

KUTbKICTh TetuioTu 200 k/[X, a X0JIOJUILHUKY MepelaHO KUIbKICTh TEIJIOTH
120 xJIx. Axuit KK/ TeruioBoro asuryHa?
40. [MopiBusitre KK/ nukiiB, 300paxeHnx Ha puc. 32:

A

>
>
0 V
Puc. 32.
41. VY imeanpHidt Teruoik mammuui, KK][ skoi 30%, raz orpuman

Bin HarpiBada 10 kJ[x Termmortu. flka Temmeparypa HarpiBaua, SKIIO
Ttemriepatypa xojoauwibHuka 20°C? CKiUIbKM JHKOYIIB TEIUIOTH MalllhiHA
Bij|J1aJj1a XOJIOAUIBHUKY?

42. [Ipu 3ropstHHI B TEIJIOBOMY JIBUTYHI BHJAUIMAJIACS KUIBKICTb
teriotd 200 k/[x, a xomoawibHUKY Oyna mepeiaHa KUIbKICTh TEIIOTH
120 xIx. Axum € KK/I TemoBoro asuryna?

43. Sxum € KKJI TermoBoro nsurysa, sikio poooue TiI0 OTpUMAalo
BiJI HarpiBava KUIbKicTh Teruiotu 1,6 Mk, a BukoHano poooty 400 x/[x?
SIKy KITBKICTh TETUIOTH OYJI0 BIIJIAHO XOJIOIUIBHUKY?

44, Sxum € KK]] TermoBoro npuryHa notykHictio 50 kBT, sikio 3a
10 ¢ BiH BiiIaB y JOBKULISA KUTBKICTh TeraoTH 1 MJIxk?

45. Temneparypa HarpiBaua i/1eajbHO1 TEIJIOBOI MAIIMHU JTOPIBHIOE
477°C. Skoro mnoBuHHa OyTu Temmeparypa xonoauwibHuKa, 1100 KKJI
MatuHu nepeBunuB 80 % ?

46. TeroBuii ABUTYH, IO TpAIfO€ MPU TEMIIEpaTypl HarpiBaua
527°C 1 remmnepatypi xonomwibHuKa 17°C, mae KKJI 30 %. ¥V ckinbku pasiB
KK/ poro neuryna menmmii 3a KKJ izeanpHOi TemmoBoi MammHu, sika 0
IparroBajia Ipu THX CaMUX TeMIIepaTypax HarpiBava Ta XoJOIMIbHHUKA?
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47, Temrmeparypa HarpiBaua iJieajibHOI TEIJIOBOI MAllIMHU JIOP1BHIOE
127°C, a temmneparypa xomomuinbHuka — 7°C. OOuucouts KK 1miei
MaIlliHY, SKIo: a) Ha 20°C 3MEHIIUTH TeMIepaTypy XOJIOAuIbHUKA; 0) Ha
20 °C 301IbLIUTH TEMIIEpaTypy HarpiBada?

48. Ckinbky MUTPiB OEH3MHY BUTpadae aBToMOoOLIb Macor 800 kr
g noponanns Biactani 500 kM, skio KK]I neuryna 25 %, a cepenns cuiu
onopy pyxy ckiagae 0,06 parm aBTomoOuts? IluTomMa TemiaoTa 3ropsHHS
oensuny 44 MJx/xr, ryctuaa — 710 xr/me.

49, PeakTuBHUN JBUTYH JliTaka, IO PYXAa€ThCs 31 IMIBUAKICTIO
900 xm/ron, posuBae cwmiry Taru 45 kH. flkoro € BUTpaTa KepocHHYy 3a
I rog mombory, sikmo KKJI nBuryna 20%? Ilutoma Ttermmora 3ropsiHHS
kepocuny 43 MJx/Kr.
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PO3AIJI 3. EnexkTpoanHamika

EjxexTpuuyHe moJe

1. SIK 3MIHUTBCS CcHJIa B3a€EMOJIiT BOX 3apsiiB, SKIO BiJICTAHb MIX
HUMH 301IBIIUTH Y 4 pa3ul 1 MOTYJIb KOXKHOT'O 3apsay 301IbIITUTH Y 2 pa3u?

2. Ak 3MmiHWIacs BIJACTaHb MDK JBOMA 3apsjaMu, SIKIIO B1JIOMO,
10 CHJIa IXHBOI B3aeMO/I1i 301IbIIIIIacs y 9 pasin?

3. JIB1 MajieHbKi KyJIbKH, pO3TallloBaHi Ha BifcTaHl 10 cM ojHa Bif
ONIHOI, MaloTh OJIHAKOBI HEraTWBHI 3apsAnu. BusHaute cuiay B3aeMomii
KyJIbOK, SKIIO Bimomo, mo Ha KoxHid 3 HuX € 1:10Y mapmmmkosux
€JIEKTPOHIB.

4, KoxHa 3 ABOX OJHAKOBHX MaJICHBKHX HE3apsDKCHUX KYJIhOK
Macow 0,01 r migBimieHa y Bakyyml Ha IIOBKOBIM HUTII 3aBAOBXKH 1,0 M
TaK, [0 KYJbKH TOpPKarThbcs ofgHa onHoi. Ilepmry KymnbKy BiaBenu BOIK,
3apAIMIN 1 TIOBEPHYJIM B TOYATKOBE TMOJOXKEHHs. Ilicis 1bOTO KyJIBKH
BIIIMIIUIM OJHA BiJ OJHOI Ha Bijactadb 14 cMm. BusnHaure 3apsg mepiioi
KYJIbKHY TIepe IOTUKOM.

S. Tpu onHakoBl MO3UTUBHI TOYKOBI 3apsau mo 18,0 HKi koxen
pO3TaIloBaHi y BepIIMHAX PIBHOCTOPOHHBOTO TPUKYTHHUKA. SIKUN TOYKOBHIA
3apsA] HEOOXITHO MOMICTUTH B LIEHTPl TPUKYTHHKA, 00 CUCTEMa 3apsiB
nepedyBasia B piBHOBa31?

6. JIBI OHAKOBI MaJIeHbKI METaJIeBl KYJIbKU 3apsiPKEeHl Tak, LIO0
MOJIYJb 3apsy OAHIET 3 HUX Y 5 pa3iB OUIBIIMM, HIK MOIYJb 3apsiay 1HIIOI.
Kynbku 3Mycuiam JOTOPKHYTUCH OJHY JO OJHOI Ta PO3BEJIM HAa MOYATKOBY
BIJICTaHb. Y CKIJIBKH pa3iB 3MIHUJIACSA CHJIA B3aEMOJII KYJIbOK, SIKIIO TepeT
JOTUKOM BOHH OYJIM 3apsiI>K€H1 OTHOUMEHHO? PI3HONMEHHO?

7. Ha 1moBKkoBIM HMTILI MIJBICHJIA MaJ€HbKY 3apsIKEHY KYJIbKY
Macoro 2 . ITicas Toro sik 3HU3Y 10 HEl MiAHECIU IPYTyY 3apsKeHy KYJbKY,
CUJla HATIATy HUTKHW, IO i€ Ha TMepuly KyJiabKy, 30UIbIIMIIACE Yy 2 pa3u.
Busznaute BijicTaHh MK KyJIbKaMU, SIKITO 1XHI 3apsiid pi3HOMMEHHI Ta PiBHI
3a MmozyseM — 5-108 Ko

8. VY BepmmHax KBajapaTa po3TalloBaHl OJHAKOBI TOYKOBI 3apsiiu
g. Skuit TouKoBUM 3apsz (o HEOOX1THO MOMICTUTH B IIEHTP KBajapara, 1moo
cucTtema repeOyBaia B piBHOBa31?

Q. B onHopimHe — enekTpudHEe — 1MOJ€, YTBOPEHE  JIBOMA
BEPTUKAJIBHUMU IJIACTUHAMU, TIOMIIIEHO KyJIbKYy Macoro 2,0 T, miBIIIeHy Ha
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TOHKI} moBKoBii HuTwi. Ilicas Toro sk Kynbui nepenanu 3apsn 1,0:10° Ko,
HUTKa Bigxuiwiaca Ha KyT 30° Big BepTukani. BuszHaute HampyXeHICTbH
OJIA.

10. VY BepiMHax MpU TOCTPUX KyTax poM0Oa, CKIAJIEHOTO 3 JABOX
PIBHOCTOPOHHIX TPUKYTHHUKIB 31 cropoHamu | = 0,25 M, po3MIIIICHO TOYKOBI
sapaau ;= (2 = 2,5-10° K. ¥V BepmmHi npu 0gHOMY 3 TynMX KyTiB poM0Oa
po3Milenuii ToukoBuii 3apsan (s = -5,0-10° Kn. BusHaure HanpykeHiCTh
€JIEKTPUYHOTO TIOJISl B YETBEPTIH BEpIINHI pomoa.

11.  Touxouii enexkrpuunmii 3apan 8:101° Kn posramosanmii y
JESKIM TOYIN eJIEKTPUIHOTO TOoJiA. BHU3HAUTe HANPYKEHICTh €ICKTPHUYIHOTO
TIOJISL B LIii TOULI, KO BiJOMO, IO MOJIE i€ Ha 3apsan i3 cunoro 2:107 H,

12. HarmpysxeHicTh moJis ToukoBOro 3apsigy Ha Bijgctani 30 cMm Bia
1poro 3apsay aopisHioe 600 H/Kn. YoMy nopiBHIOE HANPY>KEHICTh MOJISI Ha
BijgcTani 10 cm B 3apsay?

13. JIBa pI3HOMMEHHI TOYKOBI 3apsiu, $KI MarlTh OJHAKOBE
3Ha4YeHHs (, pO3MIIIEHI Ha BIACTaHI @ OJWH BiA OJHOTO. 3HAUIITH
HaIPY>KEHICTh MOJIA B TOYI A4, SKa JIIUTH BIAPI30K, 110 CIIOJIy4Yae 3apsiiu,
HABIUT; Y Toukax B 1 C, po3TallloBaHUX Ha MPOJOBXKEHHIX 1BOTO BIAPI3Ka,

. .a .
Ha BIZICTaHI — BIJl KOKHOTO 3apsy (puc. 33).

Be A o€
- -
a a a
Puc. 33.

14, VY BepmmHax KBajpara pO3TalllOBaHI OJIHAKOBI 3a MOIYJEM
MO3UTUBHI TOYKOBI 3apsian. YoMy JOpIBHIOE HAMPYKEHICTh IMOJS B LEHTP1
KBajgpara?

15. VY 1B1 BepIIMHM PIBHOCTOPOHHBOTO TPUKYTHHKA 31 CTOPOHOIO

0,1 M momimeno ToukoBi 3apsmu +10% i -10* Kn. 3maiinite 3HaueHHS
HAIPYXEHOCTI MOJIsl B TPETIN BEPILUHI TPUKYTHHUKA.

16. VY BepumHax KBaApara 31 CTOPOHOIO @ PO3TAIllOBaHI TpU
HETaTUBHI W OJWH TO3WTHUBHHM 3apsa. Mopyii BCIX YOTHPBOX 3apsiiB
OJIHAKOBI Ta JOPIBHIOWTH (. SIKOIO € HampyKeHICTh MOJsi, CTBOPEHOTO
3aps/iaMu, y IIEHTp1 KBaapara?

17. [lome  cTBOpeHe  1BOMa  PIBHOMIPHO  3aps/KEHUMU
KOHUEHTpUYHUMH cepamu (puc. 34). BuzHauTe HampyXeHICTh MO B
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toukax O, 4, B, sxumo 3apsau chep nopiBHIOWOTh Q1 1 Q2, a BiacTani OA4 1
OB nopiBHio10TH |1 1 I, BigmoBigHo.

Puc. 34.
18. B omHopigHomMy moni mig kyroM 60° 10 HampsMKY CHJIOBHX

JHIA epeMIryeTbes 3apsi, 3HadeHHs sikoro 5 HKi. Buznaute poboty moss
Ta 3MIHY [OTEHUIAJbHOI €HEprii 3apsany, SKIIO HaMpyKEHICTh MOJI
nopiaioe 30 kH/Kn, a Moxyns mepeMimieHHs 3apsay cTaHoBUTH 20 cm. Sk
3MIHATBCA OJEpXKaHl 3HAYEHHS, SKIIO nepeminryBatucs Oyzae 3apsiji,
3Ha4YE€HHS AKOTO -5 HKI?

19. JIBa oxHakoB1 ToUKOBi 3apsau 1mo 50 MxKi koxeH nepe0yBaroTh
Ha BiJicTaHi 1 M oJuH BiJl ofgHOTO. SIKy poOOTYy HEOOXiJHO BUKOHATH, 100
30IM3UTH iX 10 Biacrtadi 0,5 m?

20. JIBI HECKIHYEHHO JOBIl MapajeibHl IUIOCKI IUIACTUHU
3apAJKEHl PpI3SHOMMEHHM MU 3apsiiaMd 3 TOBEPXHEBOIO TYCTHHOIO
3:10* Ku/m?. BigcTanp Mix mNIacTMHaMu I0piBHIOE 1,5 cMm. Busnaure
poboTy, Ky BUKOHAc mone, nepemimyroun 3apsan 2,5:10° Kn 3 oxmiei
TUTACTHHM Ha JIPYTY.

21. EnexTpoH mpouioB MPUCKOPIOBAILHY PI3HUIIO TOTEHIIIATIB
— 300 B. BwusHaute WMBUIKICT PYXy EJIEKTPOHA, SIKIIO TIOYAaTKOBA
IWBMJKICTE HOro pyxy mopiBHIOBana Hymo. Maca enektpona 9,1-10°3! xr,
3Ha4YeHHs ioro 3apsany — 1,6:10°° K.

22, Ha Bizncrani 50 cM Bia moBepxHi Kyii, pIBHOMIPHO 3apsiAKEeHO1
10 morenuiany 25 kB, posrtamosanuii Toukosuii 3apsx 1,0-108 K. Sky
poOOTy HEOOXITHO BUKOHATH, 00 3MEHIIUTH BIACTaHbL MK KYJCH 1
3apsiiom 110 20 em? Paaiyc kymi — 9,0 cwm.

23. OpHopigHE ~ €NEeKTPOCTaTUYHE  MOJe€  CTBOPEHE  JBOMa
napajyieIbHUMH TIJIAaCTUHAMHU JIOBXKMHOI0 10 3 cM. EnexTpon BiiTae B 11e
noe 3i WBUAKICTIO pyxy 2:10° M/c, HAIPAMIICHOIO IapaeIbHO IIACTHHAM.
Ha siky BigcTanp mo BepTHKaJl 3MICTUTBCS €JIEKTPOH O MOMEHTY BUXOMY 3
MPOCTOPY MiX IJIACTHHAMHU, SIKIIO Ha IUJIACTUHU mojaHo Hampyry 4,8 B, a
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BifcTanp Mixk Humu 16 mMM? Maca enexrpona 9,1:10°! xr, moayns ioro
sapsany 1,6-1071° Ko

24, B enextpocratnyHoMy Mo i3 TO4YKM 3 moTeHuiasoMm 450 B y
Touky 3 moreHmianoM 900 B pyxaeTbcsi HETaTUBHO 3apsKE€Ha YaCTUHKA.
Busnaute Momynb 3apsay YacTHHKH, SKIMIO 8 Xomi i1 mepeMimieHHs
€JIEKTPUYHE I10JI€ BUKOHYE poOoTy 1,8 MK/[x.

25. JIBi mapanienbHl IUIACTHMHHU, PO3TalloBaHl Ha BijacTtadi 10 cMm
OJIHa BiJI OJIHOI, 3apsKeHl 0 pizHuUIll noteHiianis 1 kB. Buznaure cuny,
AKa JiaTuMe 3 OOKy eleKTpu4Horo nons Ha 3apaa 1-10% K, momimenwmit
M1 TUTACTUHAMH.

26. Enexrtpon, mo pyxaerbes 31 mBuakictio 3:107 m/c, Biitac B
OIHOpiIHE eexTpuuHe 1oje HampyxkeHicTio 1:10° B/M. Busnaure pizHHIIO
MOTEHIIaTIB, Ky HEOOX1THO MIPOUTH €JIEKTPOHY, 100 MIBUAKICTH HOTO PyXy
cranopuna 1-:107 M/c, a TakoX iHTepBal 4YacCy, 3a SKUH €JIEKTPOH
3YMUHUTHCS. BeKkTOpU HAmpy»KEHOCTI MOJs Ta MBUIKOCTI PYXy €JIEKTpOHA
HAIPSIMJICH] OJTHAKOBO.

217. Enextpon BiiTae B OJHOPIAHE EJIEKTPOCTATUYHE  IMOJIE
HanpyxeHicTio 600 B/cMm, cTBOpeHEe ABOMA OJJHAKOBUMHU TOPU3OHTAILHUMU
mwiactuHam. LIBuaKicTs pyxy enexrpona gopisHioe 2:107 m/c i HanpsamieHa
napajiebHO TUIacTUHaM. Bu3HauTe JOBXKUHY IJIACTHH, SIKIIO JI0 MOMEHTY
BUXOJly 3 MPOCTOPY MIX IUIACTUHAMH €JIEKTPOH 3MICTHBCS MO BEPTIKajl Ha
5 Mm.

28. EnextpuuHe mosie CTBOpEHE PIBHOMIPHO 3apsIKEHOI0 CPeporo
paniycom 5 cM. Ilo paniycy Mixk ToUkaMu, po3TalllOBaHUMHU Ha BiJICTaHSIX 12
1 15 cm Bix neHtpa chepu, pyxaeTbcs eneKkTpoH. [Ipu oMy MIBHAKICTH
iioro pyxy smimmoerbcs Bim 2:10° mo 2:10° m/c. 3HalimiTh IOBEPXHEBY
I'YCTUHY 3apsay chepu.

29. MeraneBy KyibKy, siKa Ma€ pajiyc e 1 3apsji MOMIIIEHO B IIEHTP
He3apsKEeHO1 MeTaneBoi cdepu, BHYTPINIHIN 1 30BHINIHINA paalycu SKO1
nopiBHIOWOTh Ri1 1 Ry BiamoBigHO. 3HAWAITH HANPYKEHICTh 1 MOTEHITIAT
€JIEKTPOCTATUYHOTO TI0Jsl, CTBOPEHOTO CHCTEMOI0, fKIIO: a) chepa He
3a3eMiieHa; 0) cepa 3a3emiicHa.

30. JIBi MaJIeHbKI KYJIbKU, 3apsiiM SIKUX OJHAKOBI 3a MOMYJIEM,
nepeOyBaroun B TpaHC(HOPMATOPHOMY MacTUJIl Ha BijacTani 50 ¢cM OJiHA Bif
OJIHO1, B3a€EMOJIOThH 13 cuiow 2,2 MH. BuszHaute mMomaynb 3apsiay KOXKHOT
KyJibKkd. JlieeKTpuaHa MPOHUKHICTh TpaHC(HOPMATOPHOTO MacTmia 2,2.
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31.  Hang xoHAYKTOpPOM 3apsiIPKEHOTO €JIEKTpOMETpa po3TallyBalld
HE3apsKEHY IUIACTUHY 3 Oprckia. SIK 3MIHUTBCS TICHS IOTO BIAXUIICHHS
CTpUIKHU enekTpomeTpa? BinnoBiab oOrpyHTyiiTe.

32. 3apskeHa MeTaneBa Kyibka Macoro 40 r i o6'emom 4.2 cm®
MICTUTBCSI B MOCYIWHI 3 MacTuioM. Ilicist Toro sik cuctemMy MOMICTHIIU B
OJTHOpIHE eJeKTpocTaTuuHe mojie HampyxkeHictio 4,0 MB/M, kynbka
CIUIMBJIA, Y PE3y/bTaTl ONMHUBIIKUCH HA 1HIIN rIMOUHI. 3HAUAITH 3HAYCHHS
sapany Kyiabkd. ['yetuna mactuna 800 Kr/m°, mieJeKTpH4Ha IPOHUKHICTE
- 5.

33. MeraneBa Kyibka, ska Mae paaiyc Ri, 1 3apsg (, oTodeHa
chepuyHUM IIApOM JIEJIEKTPUKA 3 JIIEJEKTPUYHOIO MPOHUKHICTIO E.
BuyTpimHiit paaiyc nienexktpuka qopiBHioe Ri, 30BHImHIA — Ro. Busnaurte
3B's13aH1 3apsAM, HaBEJCHI Ha MOBEPXHAX CHEPUUHOTO IIapy.

34. MeraneBy kymo emHicTio C; = 2 nd, 3apsaxeHy 10
notenuiany @1 = 30 B, 3’eqHanyu TOHKUM JOBIUM APOTOM 3 KYJICIO €EMHICTIO
C, =3 n®, Ha skiil mictuthes 3apsan (2 =0,6 HKn. Busnaute norenmianu
KyJIb MICJISI IEPEPO3NOALTY 3apsiiB.

35. Mix knemamu A 1 B npuegHaHO KOHAEHCATOPU €MHOCTSIMU
C= 2 Mx® 1 C; = 1 Mr® (puc. 35). OOuucmith €eMHICTH Oartapei
KOHJICHCATOPIB.

4320
e, lie,
c‘
<
T X S
Cui Cyi
o-o.——q( £ [
B " E ”
Puc. 35.

36. Yotupu 0JHAKOBI KOHJEHCATOPU 3'€IHAHI B OJHOMY BHUIIAJIKY

napajeinbHO, a B JAPYIrOMYy — TIOCHIZIOBHO. Y SKOMY BHUIIQJIKy €MHICTb

OaTapei KOHJIeHCaTOpIB OUIbIIA 1 Y CKUIbKU pa3iB?
37. JIBa konaeHcaTopu eMHOCTSIMH 2 1 1 Mk®D 3'e1HaH1 MOCIIIOBHO
W mpuenHaHi 10 JKeperna, Hanpyra skoro 120 B. Buznaure Hampyry Mix
oOKJIaIkaM¥ TIEPIIOTO 1 HAPYTy MK 0OKJIaIKaMu APYTOro KOHIEHCATOPA.
38. Sxuii 3apan moTpiOHO TepenaTH OaTapei 3 JBOX JICHIEHCHKUX
6anoxk emuHoctamu 00,0005 1 0,001 Mx®, 3'eqHaHMX MapajeiabHO, IIO0
3apsiauTH 11 70 Hanpyru 10 kB?
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39. Konpnencarop, 3apsmkenuit 1o Hanpyru 100 B, 3'egnyeTncs
napajieIbHO 3 KOHAEHCATOPOM TaKoi K €EMHOCTI, ajie 3apsykenum 10 200 B.
SIxa Hampyra BCTAHOBUTHCS MK OOKJIaKaMU KOHIEHCATOP1B?

40. JIBa mpoBiguuku emHicTIO C1, 1 Cy, 3aps/KeH] 10 MOTSHITIATIB ,
@1 1 @2, mepeOyBalOTh HA BENMKINA BIACTaHI OJWH BiJ ofgHOTO. SIKUM Oyne
MOTEHII1aJ TPOBIAHUKIB, SIKIIO 3'€IHATH iX TOHKUM JAPOTOM?

41. Kongencarop 1 3apsmunmu no pizuuni mnotenuianis 100 B,
BIIKIIOUWJIM BiJ JKepelda Hampyrd 1 TMapajleidbHO MPUETHATH 10
KOHJeHcaTopa 2. 3HaiIiTh €HEeprilo ICKpH, sKa MPOCKOYMIa B MOMEHT
3’€JlHAHHSI KOHJIGHCATOPIB, SKIIO €MHICTh KOHAEHcaTopa | OpiBHIOE
0,5 Mmx®, a konzeHcaropa 2 — 0,4 M.

42. MeraneBa kyJs, sika Mae pajaiyc 3 cm 1 3apsia 20 uKi, 3anypena
B IMOCY/AMHY 3 TaCOM TaK, [0 HE TOPKAETHCS JO CTIHOK MocyauHu. Buznaure
00’€MHY TYCTHHY €HEprii TOJis, CTBOPEHOTO IIi€I0 KYJICI, B TOYKax,
BI/IIAJICHUX BiJ LIEHTpA KYJI1 Ha BIJCTaHi 2 14 cM.

43. Hamnpyra mix oOKJIagkaMH IJIOCKOTO KOHJAEHCATOpa JIOPIBHIOE
12 B. 3apsan kongeHcatopa 60 wMkKn. Sky enekTpoeMHICTh Mae
KoHJieHcaTop? Yomy popiBHIOE #oro eHeprig? Sk 3MIHUTBCS €HEPTis
KOHJIEHCATOpPa, SKIIO, HE 3MIHIOIOYHM HAIPYTH MK HOT0 OOKJIaAKaMu, YABIUl
30UIBIINTH BIACTaHb MK HUMU?

44, 3a pi3HULI TOTEHIamiB MDK OOKJIaJKaMH  IJIOCKOTO
noBiTpsiHOro KoHzaeHcaropa 5000 B iioro 3apsan npopiBHioe 0,1 mxKo.
OO6uMCIITh TUIOLLY MJIACTUH KOHAEHcATOpa M €HEeprito, 3amaceHy B HbOMY.
Biacranp Mix miiacTUHaMU KOHAEHCATOPA 5 MM.

45. [Inockuii  TOBITPSHUN  KOHACHCATOP MICHA  3apsJKEHHS
BIJIKJIFOUMITA BIiJl JDKEperna Hampyru Ta OMYCTWIM B Tac. SIK 3MIHUTHCS
EHepris KoHjencaropa?

46. Ha ckinbKky npu 1bOMY 3MIHUTBCSI €HEPTrisi KOHJIEHCATOPa, SIKIIO0
pI3HUIA TOTEHINAIIB MiX Horo mactuHamu ctaHoBuTh 180 B? Iliomia
IJIACTHHM KOHJIEHCATOpa JopiBHIOE 174 cM?,

47. JIBa mpOBIAHUKM PO3TAIIOBAaHI Ha BEJMKINA BIJCTaHI OJWH BIJ
oxuoro. ITepmmii, emuictio 10° Mx®, 3apsmkenuii 10 norenmiany 6 kB, a
npyruii, emuictio 2:10° Mx®, — g0 norenmiany 12 kB. Ska KinbKicTb
TETJIOTH BHIUTUTHCS, SKIIO 3'€THATH TPOBITHUKHA TOHKUM JIPOTOM?

48. JIB1 0iHaKOBI MeTajeBl KyJi pO3TalllOBaHI HAa BEJIMKIN BiJICTaHI
omHa Bix oxmoi. ITome mepmoi kymi mae emepriro 16:10% Jx, npyroi —
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36 -10* JIx. Ska KiIbKiCTh TEIUIOTH BHMIUIMTBCA, AKIIO 3'€IHATH I KYJIi
TOHKHM JIPOTOM?

49, Busnaure, sikoro Oyna HMIBHAKICTh PYXY €JIGKTPOHA, KOJU BIH
MOTpanvB B €ICKTPUYHE TOJIe, a TAKOX BiJCTaHb, SIKY IOJIOJIAB €ICKTPOH,
SIKIIIO HAMPY>KEHICTh CJIEKTPUIHOTO TIOJISl CTAHOBUTH 8 KB/M.

50. Yomy Oyje TOpiBHIOBATH 3MiHA KIHETUYHOI €HEPrii eeKTPOoHa,
SKIIO BIH TOTPamUTh B EJIEKTPUYHE IOJIE 3 TIEI0 CAMOIO0 IOYATKOBOIO
MIBUJKICTIO, aje MEepHeHANKYISIPHO 0 CHJIOBMX JiHIM mois? Yac pyxy
enextpona B nomi 2-108 ¢. Hanpysxenicts moss 300 B/m.
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3aKOHH MOCTIHHOTO CTPYMY

1. JlinsgHKa KOoJjia CKJIAJa€Thes 3 HIICTHOX OJHAKOBHX PE3HCTOPIB,
3’€IHAHUX TakK, K IMOKa3aHO Ha puc. 36. Ha ainsgHKy momaHo Hampyry
31,2 B. Busnaute 3araibpHHil omip AUISHKHA KOJa, HAIPYTy Ha pe3ucTopi 2 i
CHIIy CTPYMY B pe3ucTtopax 1 1 6, SKIO omip KOKHOTO PE3UCTOpa JOPIBHIOE
8 Om.

Puc. 36.
2. AMrmepMeTp po3paxoBaHUW Ha MaKCHMAJIbHY CHIIY CTPpyMY

1, =2 A. Bu3znaure, skuii T0AaTKOBHM OIip HEOOX1THO MPHUETHATH JO I[HOTO
amriepMmeTpa, o0 mpuiIag MokHa OyJi0 BUKOPUCTOBYBATH SIK BOJIBTMETP IS
BuMIiproBaHHs Hanpyr a0 U = 220 B. Bigomo: K110 10 JaHOTO amIepMerpa
MPUENHATH IIYHT 13 onopoM R, = 0,5 Om, To 1IHA NOJIIKY IIKAJIH 3pOCTE B
10 pa3sis..

3. [1o mpoBiAHMKY, 10 KIHIIB SIKOTO MpUKIIaIeHa Hanpyra 12 B, 3a
5 xB mpoiimoB 3apsa 60 K. BusHaure onip npoBiiHUKA.

4, Sxum mae OyTH 3aBIOBXKKH HIXpOMOBUW JpIT 3 IUIOMLICIO
nonepeyHoro nepepisy 0,2 MM, 100 IIi1 9ac IPOXOMKEHHS B HHOMY CTPYMY
0,4 A nanpyra Ha #oro kiHismx ctaHoswia 4,4 B? Ilutomuii omip HiXpoMmy
1,1-108 Omm.

S. [Tinm yac MpoOXOHKEHHS EIEKTPUYHOTO CTPYMY B aTIOMIHIEBOMY
npoti 3aBaoBxkKku 100 M Hampyra Ha HboMY cTaHOBUTH 1 B. UoMy mopiBHIOE
Maca aJllOMIHIEBOTO JIpOTY, SIKIIO cujla cTpyMmMy B HboMy 15 A? I'ycrtuna
amominiro 2700 kr/m3,

6. Koo, mo mae omip 100 Om, )XUBUTHCS BiJ JKepesa MOCTIHHOT
Hanpyru. Amnepmerp 13 onopom 1 OM, npueaHaHuil A0 KoJia, MOKa3aB CUILY
ctpyMy S5 A. SIkoro Oyna cwiia cTpyMmy B KOJIi JI0 IPUETHAHHS amriepMeTpa’?

1. Busnaute 3aranpauii omip R ainsaku kona (puc. 37), sikuo Ry =
R2 = Rs = Rg =3 Om, R3=20 Om, R4/=24 Om. YoMy nopiBHIOE cCuila CTPyMY B
KOXXHOMY PE3UCTOPI, AKIIO JO IUISHKH KOoJia IpUKJIaJeHa Hanpyra 36 B?
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Puc. 37.

8. Jlo NUISIHKY KoJja, sika MICTUTh JIBa PE3UCTOPHU, MOJAHO HAMPYTY
24 B. Komum pesucTtopu 3'€qHaHI MOCHIJIOBHO, CHJIa CTPyMy B JUISHIT
nopiBHioe 0,6 A, a xonu napanenbHo — 3,2 A. BuzHaute orip pe3ucTopis.

Q. [Ixana gesikoro mpuiaay 3 BHyTpimiHiM ortopoM 50 Om mae 100
noaiok. Ilina moainku mkanu gopiBHIOe 10 MKA. Sk 13 1bOro mpuiiaay
3poOUTH: a) BOJBTMETP 13 M€ BHuMIptoBaHHA Hanpyru 200 B? 0)
M1JTiaMIIEpMETP 13 MEXEI0 BUMIpIOBaHHs cuit ctpymy 800 MA?

10. 31 mmMarka apoTy, 1o Mae omip 32 OM, BUTOTOBIIEHO KijbIle. J{o
JIBOX TOYOK IBOTO KUIBI[S MPUEAHAHO MPOBOJHU, SIKI MIABOJATH HAMPYTY. Y
SAKOMY BIJIHOIICHH1 TOYKU MPUETHAHHS AUISATH JOBXKUHY KOJa KUIBIL, SIKIIO
3arajJbHUM OMip YTBOPEHOIO KOJa CTAHOBUTH 6 OM?

11. Komu B nminmsHINl KOia, cxemy sKoi 300pakeHO Ha puc. 38,
3aMKHEHO KIIIOY, CHJa CTPyMy, SKUH TPOXOAWTH dYepe3 aMIepMeTp,
nopiBaioe 0,45 A. SIkoi cunm CTpyM TEKTHME Yepe3 aMIiepMeTp, KOJIH K04
posimkHeHO? Ormopu pe3uctopiB 1 1 3 Ta 2 1 4 momapHO OJHAKOBI Ta
nopiBHIOIOTH R 1 2R BiamoBigHo. Hanpyra Ha kiiemax € MmocTiiHO¥0.

-0

Puc. 38.

12. Komnu Garapero raqpBaHIYHUX €JIEMEHTIB 3aMUKAIOTh Ha omip Ry,
Harpyra Ha 3aTuckadax Oatapei craHoButh 5 B. Konu 30BHIimHIN omip
30UIBIIYIOTE Y 6 pa3iB, Hampyra Ha 3aTUCKadyax 3pocTae BABIYl. Yomy
nopiBHioe EPC Garapei?

13. o mxepena crpymy 3 EPC 6 B 1 BHyTpimHIM onopom 2 Om
MIIKII0YEHO pe3ucTop, omip sxoro 10 Om. Busnaute Hampyry Ha mojrocax

JDKEpea CTpyMy.
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14, Jo momociB mkepena crpymy 3 EPC 4 B miaxmrouniu
namMmnouky omopom 8 Owm, y pe3yibTaTi 4oro B KOJII BCTaHOBUJIACS cHJa
ctpymy 0,4 A. Buznaure BHyTpillIHIH OIip JKepena.

15. Jlxxepeno cTpyMmy, BHYTpimHiA omip sikoro 0,5 Owm, XUBUTH 5
OJTHAKOBUX JIAMIOYOK, 3'€lHaHUX mapaynenbHo. KokHa namma Mae omip
15 Owm; omip 3'egHYBaJIbHUX MPOBOAIB H0piBHIOE 1,5 OM. 3HaiiAITh HapyTy
Ha ToJItocax Jpkepesna ctpyMy Ta ioro EPC, ko Hanpyra Ha KOXHIN JamIi
1,8 B.

16. [loBHe kOO ckiamaeThes 13 mkepena crpymy 3 EPC 3 B,
amIepMeTrpa Ta YOTHUPHOX PE3UCTOPIB, 3'€IHAHMX TaK, SK MOKa3aHO Ha
puc. 39. BusHaure moka3 amrmepMmeTpa, SIKIIO BHYTPIIIHIA OMip IKepelia
ctpyMy 1 Om, a onopu pe3uctopiB J0piBHIOWOTH: R1 =6 OM; Ro= Rz = 8 Om;
R4:10 Owm.

17. Hampyra ©Ha momrocax jpkepena CTpyMy, 3aMKHEHOTO Ha
30BHIIIHIN omip, nopiBHIoe 10 B. SIkmio 30BHImIHINA oOmip 30UIBIIATA Y 5
pasiB, Hampyra Ha mojrocax kepena 3pocte no 30 B. 3maiigite EPC
JDKepena CTpyMy.

18. [lin yac 3apsypKaHHS aKyMyJIATOpa Hampyra Ha HOro Kiemax
nopiBHoe Ui, a cuna ctpymy B akymynstopi li. Ilig gac pospsmxaHus
aKyMyJsTopa Hampyra Ha HWOro kiemax cTaHoButh Up, a cuia ctpymy B
akymynaropi lp. 3HalAiTh Cuily CTpyMy KOPOTKOTO 3aMHUKaHHS IIHOTO
aKyMyJIITopa.

19. Ha puc. 39 300paxkeH0o cxemy Kojia, sika MICTUTh YOTHPHU
pesuctopu 3 onopamu Ri, Ra, R3, Ra 1 Tpu mxepena ctpymy 3 EPC €1, &2, €3
BIZIMOBIHO. BU3HauTe cuity cTpyMmy B pe3uctopi 3 onopoM Ri. BHyTpimiHi
OTIOPH JIPKEPEN CTPYMY BBa)KalTe HEXTOBHO MAaJIMMH.
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20. Ha puc. 40 300paxeno cxemy eneKTpuyHOro koja. OO04uciiTh
3HAYEHHS Ta BU3HAUTE HAIMPSIMOK CTPYMY B PE3HMCTOpi 3 omopoM R, SKIIo
1= 1,5 B; £,=3,7 B; R1 =10 Om; R, =20 Om; R = 5,0 Om.

Puc. 40.
21. JIBa mxepena ctpymy 3 EPC €1 1 €2 Ta BHYTpilIHIME oniopamu Iy
1 Iy 3'eMHaHl Tak, AK Moka3aHo Ha puc. 41. Busnaute cunm cTpyMmiB B
JOKEpenax 1 Pi3HMIN0 TMOTEHINaliB MDK ToukamMu A 1 B. fkow crane s
pPI3HULA TOTEHIIANIB, AKIO 3MIHUTH MOJSPHICTh MIJKIIOYEHHS IPYroro

mxepena’?

%

r
L2
!

Puc. 41.
22. EnexTpudHe KOI0 MICTUTH YOTUPHU pe3ucTopu omopom 1 kOm
KOXKHHM Ta nBa mkepena ctpymy (puc. 42). EPC mepmoro mkepena
nopiBatoe 1,5 B, a gpyroro — 1,8 B. Busnaure cuily cTpymy B ycCiX

pe3ucTopax.

Puc. 42.
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23. Busznaute 3apsan konupeHncaropiB enekrpoemHoctamu Ci 1 Co
(puc. 43). Omnip pe3uctopis: R1 1 Ry; EPC mxepen: €1, €2, €s.

1C,
no Llooa

f f

2 3

|
I

C,

|
Puc. 43.

24, Y  pa3l  OAKIIOYEHHS  €IEKTpOMOTOpa  JI0  JiKepena
enexktpuuHoro crpymy 3 EPC 120 B Hanpyra Ha kiiemax Jkepesia CTaHOBUTh
96 B. 3aranpHuii omip MIABIAHUX IPOBOJIB 1 JDKEpesia CTPyMYy JOPIBHIOE
14 Owm. SIky KOpUCHY MTOTYXKHICTh PO3BUBAE €IEKTPOMOTOP, KIIO ioro KK]]
ctaHoButh 0,65? BrTpatamu mNOTYXHOCTI Ha OOMOTKax e€JIEKTPOMOTOpa
3HEXTYMTE.

25. JIBi nammu, siki MarTh notyxHocTi 90 1 40 BT, 3'ennani
napajeinbHO 1 MIAKIIOUEHI A0 JKepena cTpymy, 1o mae Hampyry 220 B.
Busnaure cuiy cTpymy, sIKH IPOTIKA€E Yepe3 KOXKHY JaMIly, Ta OMip KOXKHOT
JaMIIH.

26. Buznaure cuwity cTpymy, SIKHM CHOXHBa€ €JIEKTPOJIBUTYH
MiIAMaTbHOTO KpaHa, K0 BaHTaX Macor 1 T KpaH mifiiiMae Ha BUCOTY
19 m 3a 50 c. KK/I enextponBuryna cranoButh 80 %, Hanpyra Ha KjieMax —
380 B.

27, Jlamna, po3paxoBaHa Ha Hanpyry 127 B, cnoxuBae NOTYXHICTb
50 Br. Skuii nogatkoBuii omip Tpeda npueaHaTH A0 JIAMIIH, 00 YBIMKHYTH
il B Mepexy Hanpyroro 220 B?

28. Konu 30BHIIIHSA AUISHKA KOJia CIOXKHBA€ MOTYXKHICTH 18 BT,
KK mxepena crpymy ctaHoButh 64 %. SIka MOTYXHICTh CHOKHUBA€ETHCS
P IILOMY BCEPEIMHI JKepena CTpyMy?

29. Ckinbku yacy Oyzae HarpiBatucs 1,5 1 Boau Big 20 go 100 °C B
eJeKTpUYHOMY 4YalHuKy TmoTyxHicTio 600 Bt, skmo KKJ[ wuaitHuka
cTtaHOBUTH 80 %?

30. Bin mxepema cTpymy HEOOXiHO TIepelaTH CIOXUBAYEBI
notyxHictb 4 kBT. flka Hanpyra mae OyTu Ha 3aTHcKaudax Jpkepesa, 1100

54



BTpaTH MOTY>KHOCTI B MIJABIIHUX MPOBOJAAaxX CTaHOBWIU 4 % CIOXUBaHOT
noTy>xHocTi? Onip miaBiaHuX mpoBoAiB 0,4 Om.

31. BusHaute mMOTYXHICTh, SKYy CIOXKHBAa€ KOXHHUH 13 TpPbOX
PE3UCTOPIB, IO CKIIAIAI0Th eeKTpuuHe KoJio (puc. 44), sxmo EPC mxepena
ctpymy 12 B, a #ioro BHyTpimHi# omip — 6 Owm. Onopu pe3ucTopis
nopiBHIOOTH 18, 40 1 60 OM BiAMOBIAHO.

Puc. 44.
32. JIBI eJEeKTpOIUIUTH, CIHipall SKUX MalTh OJHAKOBI OIOPH,
CIIOYATKYy YBIMKHYJIM B MEPEXY MOCIIJJOBHO, a MOTIM MapajeibHO. Y SKOMY
BUIIAJIKY €JIEKTPOILTUTH CIIOKUBAIM OLIBITY MOTYXKHICTb 1 B CKUTBKHU pa3iB?
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CTtpymMm y pi3HHMX cepeaoBHIIAX

1. Enexktpuyne Komo  CKIagaeTbca 3 JKepelaa  CTPyMYy,
Mimiamnepmerpa, omip sikoro 20 Owm, Ta peocrara, BHTOTOBJIEHOTO 13
3amizHOrO ApoTy. 3a Temmneparypu 0 °C mimiammepmerp mokasye 30 MA.
Omip peocrtara 3a i€l Temneparypu nopiBHioe 200 Om. Sxum Oyne mokas
MiJTiaMIiepMeTpa, SKIO peocTtar Harpierbes Ha 50 °C? TemneparypHuit
koedirienT omopy 3amiza craHosuth 6-10° K. BryTpimmHiM onopom
JDKepena, a TaKoXK 3MIHOIO OTOpY amIepMeTpa Ta 3’ €IHYBaJIbHUX MPOBOIIB
YHACIJI1JIOK HarpiBaHHs 3HEXTYBaTH.

2. MeraneBuil BOJIOCOK PO3KAPIOBaHHS EJIEKTPUYHOT JIaMITU
IOCTYNOBO TOHIIIAE YEPE3 BUMIAPOBYBAHHS METaly 3 HOrO MOBEPXHI; BPELITI-
pelIT y HAaWTOHUIOMY Miclll BOJOCOK meperopse. IlosicHiTh, YoMy namna
reperopsie HaityacTiIe caMe B TOW MOMEHT, KOJIM 11 BMUKAIOTh.

3. Sxy HOBXHHY Ma€ BOJb(PPaMOBHUI BOJOCOK PO3KAPIOBAHHS
Jammu, pospaxoBaHoi Ha Hampyry 220 B 1 motyxkuicte 220 Brt?
Temneparypa po3zxapenoro Bosiocka 2700 K, #toro miamerp — 0,03 mm.
[Muromuii onip Bomsdpamy 5,5-10° OmMm 3a Temneparypu 293 K. Bpaskaiire,
o0 MNOUTOMHUKA oOmip BojJbppaMy NOpsIMO MNPONOPUIMHHUIA aOCOMIOTHIN
TeMIIepaTypi.

4, Ha xotymky HamMoTaHO cTajeBUW MpoBiJ giamerpoMm 1,2 M.
Maca npoBoay 0,2 kr. Ha koTymiky nomaerscsi Hanpyra 53,8 B. Busnaute
CUJIY CTPYMY B JPOTI, SIKIIIO APIT HarpiBcs A0 Temrepatypu 393 K. [Turomuii
omip crami 3a Temneparypu 293 K nopisrroe 1,2:107 Om'M, TeMmepaTypHuii
koedinicHr onopy crami 6,0-10° K. I'ycruna crani 7,8-:107 kr/m3,

S. [lin yac padiHyBaHHS MiJl aHOJOM CIYIy€ IUIAaCTUHA 3
HEOUMILEHOT Mial, sika Mae 12 % npomimok. CKUIBKHA €lEeKTpOeHEepTii
HEOOX1THO BUTPATUTHU ISl OYHMINEHHS 2 KI TakKoi Miji, SKIIO IIPOIeC
BiIOyBa€eThCs 3a HANpyru 5 B?

6. Yepe3 po34yWH apreHTyM HITpATy TMPOTITOM JIBOX TOJIUH
MPOIyCKaIN €NeKTpUYHUN cTpyM. BusHaute Macy cpibna, ske yTBOPHIOCS
Ha KaTo/Il TiJl 4ac €JICKTPOJIi3y, AKIIO Halmpyra Ha eJIeKTpoJax CTaHOBHIIA 2
B, a onip po3unny — 0,4 Om.

7. [lin yac enexkTpoiizy po3unHy cyibdaTHOi Kuciaoth 3a 50 xB
BUIITWIOCA 3 T BOAHIO. Bu3HauTe MOTYXHICTh, SKy BHUTPA4YCHO Ha
HarpiBaHHS PO3YHMHY €JIEKTPOJITY, AKIIO0 HOTo omip craHoBUB 0,4 OM.
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8. Bbatapes ranbpBaHIYHUX €IEMEHTIB CKIagaeThes 3 30 elIeMeHTIB,
3'elHAHUX Yy TPHU OJHAKOBI mMapayiefibHi rpynH. Ska KUIBKICTh Mijl
BHUJITUTHCA Ha KaTOJlI BaHHU 3a 5 XB poOoTu Oarapei, sika BBIMKHEHA B
HaBaHTakeHHA 3 omopoM 205 Om? EPC koxnoro ememenra 0,9 B,
BHYTPILIHIH orip KokHOTO enemenTa 0,6 Om.

9. SIky HallMEeHIy IIBUAKICTH MOBMHEH MAaTH €JEKTPOH, 00
ronizyBatu atoM ['inporeny? Enepris ionizamii atoma ['iaporeny 13,5 B.

10. SAxy HaWMEHIY IIBUIKICTh MOBHHEH MAaTH €JEeKTPOH, II00
HoHizyBaTu atoM Hitporeny, skio eHepris Wonizamii Hitporeny nopiBHIO€
14,5 eB?

11. Axoro Mae Oytu Ttemmeparypa 7 aTOMapHOTO BOJHIO, 1100
cepelHs KIHETUYHa €HEpris MOCTYNaJIbHOrO pyXy aToMiB Oyia J1OCTaTHBOIO
JUIs MOHI3aIlli HUIAXOM 31TKHEeHb? EHepris ioHi3ailii aToMapHOTO BOJIHIO
nopiBHIOE 13,6 €B.

12. 3HalITh CWIy CTPYyMY HAacCHYEHHS MDK IUIaCTUHAMU
KOHJIEHCATOpa, SKIIO Mia Ji€l0 HOHI3aTopa B KOXHOMY KyOl4YHOMY
CaHTUMETP1 MPOCTOPY MIXK IUIACTUHAMHU KOHJEHCATOpa KOKHOI CEKYyHIU
yTBOpro€eThcsl 108 map MOHIB, KOXKEH 3 SKUX HECe OAWH €JIeMEHTapHHIA
3apsii. Binctane MiXK TUlacTHHAMHM KOHJIEHCAaTopa JOpiBHIOE 1 cM, miomia
KOYKHOT IIACTHHM cTaHOBHUTH 100 cM2,

13. VY fioHi3aIiiiHii KaMepi, BiICTaHb MDXK TJIOCKUMH €JICKTPOIaMHU
AKOI JOPIBHIOE 5 CM, IPOXOAUTH CTPyM HACHYEHHS T'YCTHUHOK 16 MKA/MZ.
Busnaute, CKUTbKM map WOHIB YTBOPIOETHCA B KOXHOMY KyOlYHOMY
CaAaHTUMETP1 KaMepH IOCEKYH/IH.
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MarsiTHe moJie

1. MarunitHe nozne iHaykmiero 2,1 mMTn mgie 3 MakcHMMalbHOIO
cuioro 0,3 MH Ha mpoBiAHUK TOBXHHOIO 2 cM. BusHaute cuiy cTpymy B
MIPOBITHUKY.

2. VYKaxiTh HampsSMOK BEKTOpAa MArHITHOI 1HAYKIII B KOXHIM
TOYIIl, 1110 MO3HAYEHA JITeporo (puc. 45).

5 2
~ I
3
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I
Puc. 45.
3. Busnaute mosocu ukepen ctpymy (puc. 46).
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Puc. 46.

4. Uu MmaroTh JHIT Mar"iTHOl IHAYKIT mo4yaTok? kiHens? Yu
MOXYTh BOHU MEPETHUHATUCH? JIOTUKATUCh OJHA 0 OJHOI? MaTU PO3pHUB?
Biamosiab mMOSICHITE.

S. VY BepTUKAIBHOMY OJIHOPIHOMY MAarHiTHOMY MOJ1 1HAYKITIEIO
0,50 T Ha IBOX TOHKHMX MPOBOJAX TOPU3OHTAJIBLHO MIABIIICHUN TMTPOBITHUK
3aBIO0BKKH 20 cM 1 Macoro 20 r. Ha sikuii kyT P BiJ BepTUKai BIAXHIUTHCS
MPOBIAHUK, SKILO CHIIAXCTPYMYy B HhOMY JTOpiBHIOE 2,0 A?

6. [To mpoBinHuKy 3aBaoBxkku 60 cM Tede cTpym cuioro 1,2 A.
Busnaure HaiiOinbplne Ta HaiiMEHINIC 3HAYCHHS CHIIM AMIiepa, sSKa Ji€ Ha
MPOBIAHUK, 32 YMOB Pi3HUX HOTO TOJIOKEHH B OJHOPITHOMY MarHiTHOMY
noJi, 1IHAYKLIs AKoro gopisHioe 1,5 T

7. Busznaute: HanpsiMok cuiin Amrepa (puc. 47); NOJ0CH MarHiTy
(puc. 48); HanpsIMOK CTPyMY B MPOBiIHUKY (puc. 49).
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X x xg
X x %
» x %
X B
Puc. 47. Puc. 48. Puc. 49.
8. ['opuzontansauil npoBigHUK Macow S50 r 1 goBxkuHOI0O 20 cMm

MOXX€ KOB3aTU 0€3 TepTs MO JABOX BEPTUKAIBHUX MPOBIIHHUX CTPHKHSIX.
CrpuxHi npueaHani qo mkepena ctpymy, EPC sikoro 50 B, a BHyTpimHii
omip ctaHOBUTH 2 Om. [leprieHauKyISIpPHO A0 TUIOHIMHU PYXy MPHUKIIAICHE
MOCTIHEe MarHiTHe noJie iHAykiiero 0,2 Tin. Sxkum € onip NpoBiAHUKA, SIKILO
MPOBIAHUK nepedyBae B piBHOBa3i? OMOpPOM CTPHKHIB Ta 3'€JHYBAJIbHHX
IIPOBO/IIB 3HEXTYMTE.

0. [lin 1i€r0 eNeKTPUYHOrO TOJIA EJIEKTPOH PO3TraHseThes Y
BaKyyMi 31 CTaHy CIIOKOIO 1 BIJITa€ B OJHOPIJAHE MarHiTHE TOJe
MEPHEHANKYJISAPHO JO JHIA MarHiTHOI 1HAYKINi. SIKy 1HAYKII0O Mae
MarHiTHE MOJe 1 AKy IPHUCKOPIOBAJIbHY PI3HMIIO MOTEHIIANIB MPOUIIOB
eJIEKTPOH, SKIIO BiH onucye koo pagiycom 6,0-108 m 3a 6,28:10° ¢?

10. Busznaute: HanpsiMok pyxy uyactuHku (puc. 50); 3HaK 3apsiay
gacTUHKUA (puc. 51); HaAMpSIMOK MAar”HiTHOrO TOJiA, B SIKOMY PYyXa€ThCA
yacTuHKa (puc. 52).

x x B X WX
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. . . . . » b x - LS

Puc. 50. Puc. 51. Puc. 52.

11. YoMy AB1 OTHOMMEHHO 3apsKeHI HEPYXOMI YaCTHHKHU 3aBXKIIU
BIJILITOBXYIOTBCS, @ PYyXOMI MOXYThb fK BIIIITOBXYBaTHCS, Tak 1
MPUTATYBATHUCS ?

12. [cHyIOTH pi3HI BUIU T€HEpPATOPIB MOCTIMHOrO cTpymy. Pobora

omHoro 3 Takux reHeparopiB (MI'Jl-renepaTopa) 6a3yeThcs Ha MPUHIUII
MOJUTYy TOTOKY ITUTa3MU Ha J[Ba PIZHOMMEHHO 3apsipKeHl MOTOKU. SK BU
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rajaere, sK 3a JIOMOMOIOI0 MArHiTHOTO TOJII MOXHa OJepKaTh TaKuu
moain?

13. [IpoToH pyxaeThcsi B MAarHITHOMY TOJI1 y BaKyyMi 31 IIBHJIKICTIO
3-10° M/c mepIEHAMKYISPHO MO JiHii MarHiTHOI iHAyKLii moss. BusHaure
CUJIy, sIKa JIi€ Ha MPOTOH, 1 pajaiyc Horo opOiTH. MarHiTHa 1HAYKITS OIS
TopiBHIOE 5,6 MT11 1 € MOCTIHOIO.

14, Enextpon, mouaBmmM pyx 31 CTaHy CHOKOIO 1 MPOMNIIOBIIH
pisHuio noteHmianis 220 B, moTparuisie B OAHOPIAHE MarHiTHE TMOJe
iHaykmiero 5,0 MTn 1 pyxaerbes mo KpyroBiid opOiTi pamiycom 1,0 cwm.
Busznaute macy enekTpoHa.

15. EnexTpoH BiiTae B OAHOPIHE MarHiTHE mose mig Kyrom 60° 10
JHIA MarHiTHOT IHAYKIIIT 1 TOYUHAE PyXaTUCA 3 TIepioJoM obepTanHs 60 MKC
no cmipani mgiamerpom 10,0 cm. BusHauTe MBUAKICTH PyXy e€JIEKTPOHA,
MAarHiTHY 1HAYKIIIO MOJIS Ta KPOK CIipaii.

16. Korymku 4 1 C Hagito Ha criibHe ocepas (puc. 53). Buznaure
HalpsIMOK 1HAYKIIMHOTO CTpyMy B KOTymll A4 MiJ 4Yac NepeMillleHHs
MOB3YHKa peocTaTa JIiBOpyY.

A C
Puc. 53.

17. Jnst  xoxkHoro Bumanaky (puc. 54) Bu3HAUTE HANPSIMOK
THIYKIIIHHOTO CTPYMY, 1110 BUHUKAE B 3AMKHEHOMY TIPOBIIHOMY KIJIBII.

Puc. 54.

18. BuzHaute HanpsAMOK 1HIYKLUIMHOTO CTpyMy B KOHTypi 4,
MOMIIIEHOMY B MarHiTHe roJsie KOHTypy B (puc. 55), y pa3i: a) 3aMUKaHHS
KJIto4a; 0) pPO3MHUKAHHS KIIOYa; B) MEPEMIIIEHHS ITOB3YHKa peocTara
MpaBoOpyY; T') IEPEMIIICHHS TTOB3yHKA PeocTara JiBOpyY.
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Puc. 55.
19. HanpsiMok 1HIYKIIIHHOTO CTpyMy B KOTYIIIl A TOKa3aHO Ha
puc. 56. BuzHaute, KOJIM BUHUK 1HIYKUIMHUN CTPYM — 1]l 4YaC 3aMUKaHHSI
YM M1 YaC PO3MHUKaHHS KJII0Ya.

—

a ©

L,

Puc. 56.
20. AnoMiHI€BE KiJIblIE, BIIBHO HAJAITE HA CTajieBe ocephs, y pasi
3aMHUKaHHS KJtouya Mmijgckakye Bropy (puc. 57). IlogcHITH TPUYUHY LIHOTO
sBuIa. Y miacKaKkyBaTUME KIJIbIIE 1111 YaC PO3MHUKAHHS KiTro4da?

il e

MR

Puc. 57.

21. Busnaute moTik MarHiTHOI 1HAYKII Yepe3 TMOBEPXHIO, SKY
YTBOPIOE TOPU3OHTANbHA (HOCIHHA) JIOMaTh TBUHTA TEIIKOINTEpa, IO 3aBHC
Haja 3emiiero. BBakaliTe, 110 JIOB)KMHA JIOIIaTI CTAaHOBUTH 14 M, a MarxiTHa
iHAyKIig MargitTHOro mosst 3emii gopisHoe 5,0:10° T i yrBOprOE 3
MOBEpXHE0 3emiti KyT 60°.
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EnexkTpomardiTHa iHayKuis

1. 3a IOMOMOroI0 THYYKHX MPOBOAIB MPSIMOMIHIMHUNA MPOBITHUK
3aBIoOBXKU 60 cM MpueaHAHUN 10 JKepena mocTiHoro crpymy 3 EPC 12 B
1 BHyTpimHIM omopoM 0,5 Om (puc. 58.). IlpoBigHuUK pyXaeTbcsi B
OJTHOPITHOMY MarHiTHoOMy moui iHaykmiero 1,6 T 31 mBuakictio 12,5 m/c
NepHeHIUKYJIAPHO JI0 JIHIA Mar”iTHOl iHAyKIii. Buznaure cuny crpymy B
MPOBIIHUKY, SKIIO OMip 30BHIIIHKOTO KOJIa JOPIBHIOE 2,5 OMm.

x X x ~ x b4 A
x x » b
x x —)4_ x
M |~
* X -1 >
X x )1 b4
x X x x x ~ x
Puc. 58.
2. [IpoBigHuK 3aBAOBXKKM 20 cM pyXaeTrbcsi B OJHOPIAHOMY

MarHiTHOMY TOJII 1HAYKIi€0 25 MTn nepneHAnKyJIapHO 0 JiHIA MarHiTHOI
iHaykiii. 3aiinite EPC iHayKIlii B IPOBIAHUKY, SIKIIO MIBUJKICTH HOTO pyXy
2,0 m/c.

3. MarHiTHu# TOTIK, 110 TPOHU3YE MPOBIAHUI KOHTYP OIOPOM
0,24 Owm, piBHOMIpHO 3MiHuBCS Ha 0,6 BO Tak, mo EPC inaykiii BusiBuiacs
piBHOtO 1,2 B. BusHauTe yac 3M1HM MarHiTHOrO MOTOKY Ta CHIIy CTPyMy B
MPOBIAHUKY.

4, Yomy BiI yaapy OJHMCKaBKH 1HOJI MEPETrOPSIIOTh 3ano01KHUKA
HaBITh BUMKHEHOTO 3 PO3E€TKHU €JIEKTPUUHOIO MpUiiasy?

S. HaanpoBiany koTymky iHayktuBHicTIO 5,0 'H 3amukaioTh Ha
mxepeno crpymy 3 EPC 20 B 1 HEXTOBHO MajuM BHYTPILIHIM OIOPOM.
BBakaroun, mo cuia cTpyMy B KOTYHIIl 30UIBLIYETHCS PIBHOMIPHO,
BH3HAUTE 4ac, 3a IKUi cuiia ctpymy nocsrae 10 A.

6. YoMy nis BUMKHEHHSI KOJa 3 BEJIMKOI I1HIYKTUBHICTIO HE
KOPHUCTYIOThCSl PYOMJIBHUKOM, a CTPYM BHUMHKAIOTH IMOCTYIIOBO, YBOJISYH
peocrar?
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7. 3a 0,1 ¢ cuna crpymy B Koty 3miHwiack Big 0 go 1,5 A.
Busnaure 1HIyKTHBHICTH KOTymikH, skio EPC camoinmykmii B Hil
nopiBHioe 2 B. Braxaiite, 1110 cuiia CTpyMy 3MiHIOBaIacs piBHOMIPHO.

8. VYHacniI0oK 3MEHIIeHHs cuiu cTpyMmy B kotymi Big 10,0 mo
4,0 A eneprisi MarHiTHOTO TOJSI KOTYIIKK 3MeHIIuiIacst Ha 16 k. Skoro €
IHAYKTUBHICTh KOTYILIKH?

Q. [IpoBinHe kinbie pamiycoMm 2,0 cM mepeOyBae B MarHiTHOMY
MOJII €JICKTpOMAarHiTa, MarHiTHa iHAyKIs skoro 0,32 T, a miHIl 1HIYKIIT
NEPHeHAUKYJIAPHI 10  IUIOMMHUA  Kutblg.  Kijgbue  mepeBoisiTh  y
HAJIPOBIIHUKM CcTaH. Bu3HAuTe IHIYKTUBHICTH KIJBIA, SKIIO IICHA
BUMKHEHHS €JIEKTPOMAarHiTa Cujia CTpyMy B KUIbLI JOpIBHIOBaTUME 12 A.

10. 3amkHeHa kotyuika onopoM 20 Om Tta iHaykTuBHICTIO 0,01 T'H
nepedyBae y 3MiHHOMY MarHiTHOMY noJjii. Koiau cTBOproBaHMM 1IUM TOJIEM
Mar”HiTHUM moTiKk 30uTbiMBca Ha 1,0 MBO, cuia crpymy B KOTYIIIN
30utkmiIack Ha 0,05 A. Slkuit 3apsig mpoMIIOB MO KOTYIIIII 3a 1ei yac?

11. OOGuuchite 3HaueHHss EPC, mo BHHHMKae B IMEepEeMHUII, SKIIO
MIBUKICTh PyXy nepeMuuku nopisHioe 0,1 m/c.

12, Uepes sikuil 1HTEpBaJl Yacy cujia CTPyMy B KOTYIII JTOCSATHE
BKazaHoro 3HaueHHd, skmo EPC mxepena crpymy 15 B, a #oro omip
HEXTOBHO MaJIA?

63



PO3/11JI 4. KoimBaHHs Ta XBMJIi

MexaHiYHI KOJTMBAHHSA TAa XBUJII

1. Busnaure nepion 1 4aCTOTy KOJIMBaHb MaTepialbHOI TOUKH, KA
3aiiicHoe 300 KoJIMBaHb 3a XBUJIMHY.

2. [lepion konuBaHb Tsraps Ha NpykuHi nopiBHioe 2 c. Illo me
o3Havae? BuszHaure 4acToTy ¥ IIUKIIIYHY YaCTOTY KOJIMBaHb TAraps. CKUIbKU
KOJIMBaHb 3/IIMCHUTH Tsrap 3a 10 ¢?

3. Yactora komuBanb Tina gopiBaroe 20 I'm. Illo me o3nawae?
Busznaute nepioa KonuBaHb TUIA. 3a SKHM MPOMIXKOK 4acy TLIO 311HCHUTH
200 xonuBaHb?,

4, AMIUTITY/1a KOJMBaHb TUIa HA MPYXUHI JIOPIBHIOE 5 cM. Skuii
NUIAX MPOMJE TUIO 32 YBEPTh MEPioly KOJMBAaHB? 3a MOJOBUHY Mepioay? 3a
nepioa? 3a aBa mnepioau’?

5. PiBHAHHS KOJMBaHHSA TUIA MAa€ BHIVIAL X=SCOS%'[. 3HalTH

aMILUTITYly,4acTOTy 1 Tepioj KojiuBaHHA. Busnaute a3y KoiMBaHb 1
KOOpPJMHATY TLIa yepe3 2 ¢ Micis MOYaTKy BIAJIIKY 4Yacy.

6. 3a rpadikoM HaBEAEHUM Ha pHUC. 59, BU3HAUTE aMIUIITyay Ta
nepioyy KojiMBaHb Tuta. OOYMCHITE YACTOTy Ta MWIHAPUYHY 4YacCTOTY
KOJMBaHb Tij1a; 3alUINITh PIBHAHHS KOJIMBaHb, 3HAWJITH 3MIIICHHS TiJIa Y

dasi g pan.

X, CM A

50

O + + + — 3
12\3/4 5 7/8910 t,c

Puc. 59.

7. 3anuiiTh PIBHSHHSA TapMOHIYHMUX KOJUWBaHb NJs TUIA, SIKIIO
aMIUTiTYy1a oro kommBaHb 10 cM, a mepioa konuBanb 1 c. BBaxaiite, mo B
MOMEHT TIOYaTKy CIIOCTEPEKEHHS TiJ10 OyJI0 MaKCUMalIbHO BiAXWUIIEHE BiJl
MOJIOKEHHS PIBHOBATH.
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8. Tino Ha npyxuHi 3a1McHIOoe 10 KoMBaHb 3a 2 ¢. MakcumanbHe
BIIXWJICHHS Tija BiJ TIOJIO)KEHHsS PIBHOBarW CTAHOBHUTH 5 CM. 3aluIIiTh
PIBHSIHHS TAPMOHIYHUX KOJMBaHb, SKIIIO B MOMEHT MOYATKY CITIOCTEPEIKCHHS
TiJ710 TiepeOyBasio B MOJIOKEHH] pIBHOBArH.

. . . 2T
Q. PiBHSHHS KONMBaHb TiJa Ma€ BUTJIAT X = 4sm?t (m).

Busnaure ammuiityay, nepios i 4acTOTy KOJIMBAaHb 1IbOTO Tia.

10. PiBHsiHHA KONMMBaHb TU1a Mae Burisg x = 0,3 COS(gt + %) (m).
Busnaure amrunitygay, mepiog 1 4YacTOTy KOJIMBaHb IIbOTO Tina; (azy
KOJIMBaHb 1 KOOPJIMHATY TiJIa yepe3 1 ¢ Micis MoYaTKy CIIOCTEPEKEHHS.

11. Ha puc. 60-62 nHaBeneHo rpadiku TapMOHIYHMX KOJIMBaHb
JesKuX Ti1. J[J11 KO’KHOTO Tijla: a) BU3HAUTE aMIUTITYAy KOJUBaHb; 0) mepioj
KOJIMBaHb; B) YaCTOTY KOJIHMBAaHb; ') 3aIUIIITh PIBHIHHS KOJIUBaHb.

Ax, ™M Ax c™m Ax, cm

2 10 5

10 G S e A
0\z/ 7 \6/ s t,c 1 \3/ 2 ¢ 0101 03/ 4,
-2 -10 -5

Puc. 60. Puc. 61. Puc. 62.
12. PiBHSIHHSA KOJMBaHb Tsrapus Ha MPYXUHI Ma€ BUIIISA: X =

nV

2 :
0,0Zcos?nt (M). Busnaute macy TsATapis, SIKIIO KOPCTKICTh MPYKUHU

nopiBHroe 40 H/M. BusHaute mNpUCKOpPEeHHS pyxy TArapus Ta CHIY
MPY>KHOCTI, 1110 JII€ Ha TArap y MOMEHT yacy t =1 c.

13. Tsrap macoro 10 Kr KOJIMBA€ThCA HA MPYKHUHI, MAIOYH TIEP10]T
KOJIMBaHb 2 ¢. Bu3HauTE )XOPCTKICTh MPYKUHHU Ta YaCTOTY KOJMBAHb TATAPSI.

14, BusznauTe macy Tina, MiABIIIEHOTO Ha MPY>KHUHI )KOpCTKicTiO0 40
H/Mm, sxmo micias BIIXWJIEHHS TUIa BiJl TOJOXKEHHS PIBHOBAard BOHO
3I1HCHIOE 8 KOJIHMBaHb 3a 12 c.

15. JlBa Tila MmABINIEHI HAa JBOX OJHAKOBUX MNpyXHHax. Sk
BIIPI3HSAIOTHCS TIEPI0IM KOJMBAHb ITUX MAasTHHKIB, SKIIO Maca OJTHOTO Tijia B
4 pa3u OuIbIIA 32 Macy 1HIIOTO?

16. PiBHSIHHSA KOJIMBaHb MPYKUHHOTO MasTHUKA MAa€ BUTIISAI X =
5 Sin%t (M). Bu3HauTe )OpPCTKICTh MPYKWHHM Ta YaCTOTY KOJIUBAHb TATAPS,
SKIIO HOTO Maca JOpIBHIOE 2 KT. SIka cuia mpyKHOCTI Ji€ Ha Tsarap depes 1 ¢
HICJIs TOYATKY PyXy?

17. BeprtukanpHa npyXuHa MMiJ1 T1€10 TATaps BUTOBKUIACS HA 2 CM.
Bu3zHauTe 4acTOTy BUIBHMX KOJMBAaHb TAKOTO MAasTHHUKA.
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18. Ha moBepxni Boau miaBae aepeB’ssHuil Opycok macoro 200 .
Bpycok Tpoxu 3aHypuiid y BOJly Ta BIANYCTUIIW. 3HANAITh 4YaCTOTY KOJUBAHb
opycka. Ilnoma ocHoBu Gpycka — 50 cM?.

19. VY xabiHeri i3k 3AIMCHIOIOTh KOJMBAHHS JBAa MAasTHUKH,
JOBXHWHM SKUX BIAPI3HAIOTHCSA HA 22 cM. 3a IEeIKUi MPOMIXKOK 4acy OJIUH 13
MasTHUKIB 37iiicHuB 30 KonuBaHb, Apyruii — 36 konuBaHb. BusHaute
JOBXHUHU MasiTHUKIB.

20. Busnaure npucKopeHHsS BUIBHOTO TAJIHHS Ha IUIAHETI, Je
MasTHUK 3aBJIOBXKKH 6,00 M Mae 1iepioj] KoiIuBaHb 3,14 c.

21. ko0 € JOBXHMHA MasATHUKA, SKIIO TEpio HWOTro KOJMBaHb
JOPiBHIOE 2 ¢?

22.  Ywm BinOyBaTUMyThCS KOJIMBAaHHS MaTEMaTHYHOTO MasTHUKA B
HeBaromocTi? BiinmoBias oOrpyHTYMTE.

23. OnuH 13 ABOX MasTHUKIB, PO3TAlllOBaHUX Yy JjabopaTopii, 3a
neBHUH Jac 311iHUB Ha 30 KoJuBaHb Olbie, HiXK Apyrui. CriBBIIHOIICHHS
JOBXUH MasATHUKIB 4:9. CKUIBKM KOJMBaHb 31MCHHUB 3a JaHUN 1HTEpBas
4acy KOXKHUU MasgTHUK?

24, Sxum Oyzae mnepioJ KOJMBAHb MATEMAaTUYHOTO MasiTHUKA
3aBIOBXKKHM 1 M, K10 oro nmoMictuTu Ha Mapc? Maca Mapca B 9,3 pa3sy
MEHIIIa, HIK Maca 3emui; paaiyc Mapca B 1,9 pasy MeHIIMi, HDK pajiyc
3emui.

25. PiBHSIHHA KONHMBaHB TAraps Ha TPYXKUHI MAa€ BHUIISA: X =
10cos2mt (cm). 3HANAITh MOBHY MEXaHIUHY €HEPril0 KOJIMBaHb, HAMOUTbITY
MIBUKICTD PyXY TATaps, KIHETUYHY Ta MOTEHIIaIbHY €HEeprii CUCTEMHU Yepe3

1 : . .
¢ C TICJIs MOYATKY BULTIKY 4acy. Maca Tsaraps — 1 kr. CucteMy BBa)kaite

KOHCEPBATHUBHOIO.

26. Ha sxy MakcumanbHy BHUCOTY BIIXHIISETHCS MaTEeMaTHUHUN
MasiITHUK, SKIIO B MOMEHT MPOXO/KCHHS HHUM TIOJOXECHHS pPIBHOBAru
HIBUIKICTh MOTO PYXY JIOPIBHIOE 2 M/C?

217. Tino macoro 200 T KONMMBAETHCA HA TPYXKUHI KOPCTKICTIO
40 H/M 3 aMImiTy 1010 KOJIMBaHb 5 cM. Bu3zHauTe MBUIKICTh pyXYy Tia B TOH
MOMEHT, KOJIH HOro 3MilieHHs JopiBHIOE 1 cM. OGUHCIITS TOBHY MEXaHIUHY
EHEepPrilo CUCTEMHU Ta HAaUOLIbITY MBUIAKICTh PYXY TijA.

28. PiBHSIHHSA KOJIMBaHb MPY>XHOTO MasiTHUKA MAacol 5 KIr Mae
Burisig: X = 0,2cos10mt (M). Buznaure, skumu 0yayth uepe3 0,025 ¢ moBHa
MEXaHIYHa €Hepris KOJWBaHb, KIHETMYHA Ta TMOTEHIllabHA EHeprii
MasgTHUKA. OOUHCIITh HAMOIBITY MIBUJKICTD PYyXY TATapS.
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29. Tarap, miaBimeHud Ha npyxkuHl KopcTkicTio 100 H/m,
KOJMBAETHCSA 3 aMIUTTY010 2 cM. OOUYUCHITh KIHETUYHY Ta MOTEHIliaIbHY
eHeprii taraps y ¢asi g pan.

30. Jlo KiHLIA TIPYXUHU MasTHHKa, TArap sikoro mae macy 0,5 xr,
MPUKIIAJICHO 3MIHHY CHITY, IO 3MIHIOE€ThCA 3 yacToToro 10 I'i. Un BuHMKHE
PE30HAHC, SKIO KOPCTKICTh NPy UHH 1opiBHIOE 200 H/M?

31. Ha sxiii MiHIManbHIA MIBUAKOCTI PyXy TMOTATa BHHHUKHE
PE30HAHC, SKIO JOBXKWHA 3aJI3HUYHOT PEeUKH MOpIBHIOE 25 M, a mepioA
BJIACHHMX KOJMBaHbL nmotsra — 1,25 c?

32. Ha puc. 63 nomgaHo pe3oHaHCHY KpPUBY IPY>KMHHOTO MasTHHUKA.
Busnaure XOpCTKICTh IPYKUHH, SIKIIIO Maca TAraps MasiTHUKa — | K.
A' ‘
102m

S . T

1
AR &
0 AN R R R b ¢
Puc. 63.
33. YV Baro"i norsara Ha HUTII 3aBAOBXKA 40 CM IABIIIEHO

HEBENUKUIA Tsrap. SIKOI0 € MIBUIKICTh PyXy MOTATa B TOW MOMEHT, KOJU
TATAp TOYMHAE PO3TOMIYBAaTHUCh O0COOJMBO 1HTEHCHMBHO? JoBXKMHa
3aIII3HUYHOI PEHKU TOPIBHIOE 25 M.

34. Ha puc. 64 mnomano rpadik mnomepeyHoi XBWIi, IO
MOIIMPIOETHCS  anpaBo. Y SKOMY HamnpsIMKy B JaHUHW MOMEHT 4Yacy
pyxarThcs YaCTUHKU A, B 1 C xBumi?

D
—_—
A /
B\_//C
Puc. 64.
35. VY pesynbTari BUOYXy, 3p00JIEHOTO T'eojioraMu, B 3€MHIM KOpi

MOIIMPHIIACS XBWIA 31 MBHAKICTIO 4,5 km/c. BinOurta Bijg rimOoKux IIapiB
3emuti, g XxBWIsA Oyna 3adikcoBaHa Ha moBepxHi 3emun yepe3 20 ¢ micnd
BuOyxy. Ha sixiif rmuOuHi 3ansrae nopoja, ryCTHHA SIKOi Pi3KO BIAPI3HAETHCS
BiJl TYCTUHHU 36MHO1 KOpu?
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36. JIronunHa, cTosuM Ha Oepe3i MOpsi, BU3HAUMIIA, 10 BiJICTAaHb MIXK
CyCIIHIMM TpeOCHSMH XBHWJIb, SIKI MIYyTh OJHA 3a OJHOIO, JOPIBHIOE 15 M.
Kpim Toro, BoHa mimpaxyBana, mo 3a 75 ¢ go Oepera poxomauth 16
XBUJILOBUX IpeOCHIB. Bu3HauTe MBUIKICTH MONTUPEHHS XBHIIb.

37. B okeani momxxmHa xBuii csrae 270 M, a ii mepioa TOpiBHIOE
13,5 c. BusHauTe mIBUAKICTh MOMIMPEHHS TAKO1 XBHIIL.

38. Ha puc. 65 mano rpadiku momepeyHuX XBUJIb 1 IOKa3aHO
HAIPSAMKH IXHBOTO IMOIIUPEHHS. Y SKOMY HaIpsIMKY 3MIITyIOThCS YaCTHHKHU
XBUJIb, 3a3HAYCHI Ha PUCYHKY?

¥ . s
%o

6
m *
Puc. 65.
39. Ha puc. 66 nano rpadiku mnomnepeyHuX XBHIb 1 TOKa3aHO

HaIlpsIMOK KOJIMBaHb OJIHIET 3 IXHIX YACTHHOK. Y SKOMY HaIpsIMKY
MOIIUPIOIOTHCS XBUIT1?

Puc. 66.
40.  3arpadikoM KoIuBaHb JKepena XBuii (rpadik 3anexHocti X(t))
(puc. 67) mobynyiite rpadik XBHI, sKa ¥ae Bijg HbOro (rpadik 3aJ1eKHOCTI
X(S)). lIBuakicTh momupeHHs xpuii 20 m/c.




EnekTpoMarHiTHi KOJTMBAHHA | XBIJII

1. 3a rpadikoM KOJHMBaHb Tijla Ha MPYXXKUHI, HABEJIEHUM Ha PHC.
68: BU3HAuUTE aMIUTITYQy, MEPIOJ, YaCTOTY W IUKIIUYHY YaCTOTY KOJIMBAHb;
3aMHUIIITh PIBHSHHS KOJUBaHb Ta PIBHSHHS IIBUIKOCTI pyXy TiJia; 3HAUIITh

. . . . T
3MIIIEHHS Ta MBUJIKICTh pyXy Tina y ¢dasi < bar.

X, cM
1
0 1 t, c
Puc. 68.
2. 3anumiTh PiBHAHHS TAPMOHIYHUX KOJMBaHb CHJIM CTPyMY B

CJIEKTPUYHIN J1aMIll pO3XKaprOBaHHS, SKIIO AaMIUIITyla KOJUBaHb CUJIH
ctpymy 0,5 A, a mnepion kommBanb 0,02 c. Y MOMEHT TOYaTKy
CIIOCTEPEKEHHS CHJIa CTPYMY B JIaMIIl MaKCUMaJIbHa.

3. Tino Ha npyxuHl 30IHCHIOE 3 KOJMBAaHHA 3a CEKyHIY.
MakcumanbHe BIAXHJICHHS TU1a B1Jl OJIOKEHHS piBHOBark 0,8 cMm. 3anuiite
PIBHSIHHSI TAPMOHIYHUX KOJIMBaHb, SKIIO B MOMEHT MOYATKY CIIOCTEPEKECHHS
TLJ10 nepedyBalio B OJIOKEHH1 pIBHOBArH.

4, PiBHAHHS KOJMBaHp [EIKOr0 TIJTa Ma€ BUIVIAL. X =

0,0ZCOS(%t + %) (Mm). Busnaute: a) ammuiityy, mepioj 1 4aCTOTy KOJIMBaHb

0T TiNa; 0) a3y KoIMBaHb, KOOPAMHATY 1 MIBUIKICTh pyXy Tija yepe3 1 ¢
MICJIS IOYAaTKy CIOCTEPEKEHHS.

S. Ha puc. 69 1 70 HaBeneHo rpadiky rapMOHIYHUX KOJNHMBaHb. J{Jis
KOKHOT'O BHUIIAJIKYy: a) BU3HAUTE aMIUTITYAy, Mepioj] 1 4aCTOTy KOJIMBaHb; O)
3aMUILITh PIBHSHHS KOJIUBAHb.
x, MmA

4

Puc. 69.
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6. [neanbHU KONMMBAJIBHUM KOHTYp CKJIQJA€ThCs 3 KOHAEHcATopa
emuicTio 0,4 Mxk® 1 korymku iHAykTuBHICTIO 1,0 MI'H. Konpmencarop
apsamn o Hampyrm 100 B 1 3aMkHynu Ha KoOTymiky. BusHaute
CJIIEKTPUYHY €HEpriio, MepeJaHy KOHACHCATOpY, Ta MaKCUMAaJlbHY CHITY
CTpyMY B KOTYIIIII.

1. [neanbHUI KOMMBAIBHUKA KOHTYP CKJIAHA€THCS 3 KOHJECHCATOpa
emHicTIO 1,0 MK®D 1 kOoTymku 1HAYKTUBHICTIO 10 MI'H. Sxuit MakcuMabHUI
3apsAll Ha OOKJIaJgKax KOHJIEHCATopa, SKIIO MaKCMMallbHa CUjla CTPyMy B
KOTYIII cTaHOBUTH 100 MA?

8. MaxkcuManpHe (aMIUTITYAHE) 3HA4YeHHS CHUJIM CTPYMy B
KOJUBAaJIbHOMY KOHTypl 1,2 MA, a aMIulTyJHe 3HA4YeHHS 3apsay Ha
obkmankax koHgaeHcaropa 30 HKi. BusHauTe iHIyKTUBHICTh KOTYIIIKH, SKIIIO
€MHICTB KoHJieHcaTtopa 200 nd.

Q. Konpnencarop emuictio 2,0 Mmx® 3apsawimum no Hanpyru 10 B i1
3aMKHYJIM ~ Ha  KOTYIIKY 1HAyKTHBHICTIO 600 Mk['H. 3HalmiTh:
a) MaKCUMAaJIbHY €HEPT1I0 MAarHiTHOTO MOJISl KOTYIIKH; 0) MaKCUMAaJIbHY CHITY
CTPYMY B KOTYIIIIIi; B) CHUIy CTPYMY B KOTYIII[l B TOH MOMEHT, KOJIU HaNpyTa
Ha 00KJIaJIKaxX KOHAEHcaTopa 3MeHIIUThCs 10 6,0 B.

10. MakcumanbHa  Hampyra Ha  OOKJIaJKaX  KOHJEHcaTopa
17I€aJIbHOT0 KOJIMBAJILHOTO KOHTYpy pocsrae 1,0 xB. Busnaure mnepiof
€JIEKTPOMATHITHUX KOJIMBaHb y KOHTYpI, SIKIIO 32 aMIUTITYy/IHOTO 3HAYEHHS
cumn ctpymy 1,0 A eHepris MarHiTHOro MOJisI B KOHTYpPl CTaHOBUTH
1,0 mJIx.

11. YoMy TOpIBHIOE MEPioj BIACHUX E€JIEKTPOMArHITHUX KOJUBaHb
y KOJMBaJIbHOMY KOHTYpl, 1HAYKTHBHICTH fKOro aopiBHioe 1,5 mI'H, a
eMHICTh — 15 MK®D? Sk 3MIHUTBCS pe3yJbTaT, SKIIO NPHUEIHATH IIE TPH
Taki cami KOHJIGHCATOpHU: a) MapayiesibHO KOHIEHCATOpY; 0) MOCIIIOBHO 3
KOHJICHCATOpOM?

12. EnexTpuunuii 3aps Ha OOKJIaKax KOHJIEHCATOopa

. T
KOJIMBAJILHOTO KOHTYpPY 3MIiHIO€ThCs 3a 3akoHoM: g = 0,01 cos(g- 10°t).

€MmHicTh koHZIeHcaTopa 400 nd. Busnaure: 1) noyaTkoBy ¢azy i HUKIIUHY
4acTOTY KOJIMBAHb y KOHTYpI1; 2) Mepioj 1 YaCTOTy KOJIMBAHb; 3) aMIUTITYIH1
3HAYEHHS 3apsAy Ta CUJIU CTpyMy; 4) IHIYKTUBHICTh KOTYILIKH; 5) €HEPrito
EJIEKTPUYHOTO TOJIS KOHACHCATOpa Ta €HEpril0 MAarHiTHOTO TOJS KOTYIIKH
yepe3 t = 2 MKC miciis Mo4aTKy CoCTepeKEeHHS.

13. Pamka mromero 100 cm?, mo micture 60 BUTKIB IIPOBOLY,
PIBHOMIPHO 00epTaeThest 3 4acToToro 120 06/XB B OMHOPIAHOMY MarHiTHOMY
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nom iaayKiiero 0,025 Tin. Y MOMEHT moYaTKy BiJIJTIKY Yacy IUIOIIMHA PAaMKH
NePHeHAUKYJIIpHA 0 JiHIM MarHiTHOI 1HAYKIi, a) 3amuuIiTh PIBHSHHS
3aJIeKHOCTI MAarHiTHOrO TIOTOKY, SIKMA NPOHHU3YE€ paMKy, Bia dacy; 0)

. . 1 .
BU3HauTe 3HaueHHs EPC IHAYKIO1l B paMIll 4YCpc3 a C IIICJIA IIOYaTKy

CIIOCTEPEKEHHS; B) 3HAWIITh MaKCUMAJIbHYy CHUJIy CTPYMY B paMili, SIKIIO
paMKa TpueAHAHA /10 AKTUBHOTO HaBaHTaXeHHs omopoM 25 Owm, a omip
paMku 5 Om.

14. Y pammi, mo Mae 50 BHUTKIB NpPOBOAY U PIBHOMIPHO
o0epTaeThcsi B OJHOPIAHOMY MarHiTHOMY IOJi, MOTIK MarHiTHOI 1HAYKIIi
3MmiHIOETECS 3a 3akoHOM: @D(t) = 2,0:103c0s314t/ Pamka omopom 2 Owm
3aMKHEHa Ha akTUBHUU omip 10 Om. 3anuiriTe piBHSHHS 3aJeXKHOCTEH e(t)
ta i(t). 3naiigiTe: a) 3HadeHHs EPC B pammi depe3 5,0 Mc micisi mMOYaTKy
CIIOCTEPEXKEHHS; 0) MaKCUMaJIbHy CHIIy CTPyMYy B pamill; B) CHIIy CTPyMY
yepe3 1,0 Mc micist moYaTKy CIOCTEPEKEHHS.

15. HpoTtsiHa npsiMokyTHa pamka po3mipamu 20 x 30 cm, mo mae 20
BUTKIB MIJIHOTO JIpOoTy jiameTpoM | MM, miepeObyBae B OJHOPIAHOMY
Mar"HiTHoMy moni iHgykmiero 0,5 Tn. Pamky 3aMukaioTh Ha Pe3UCTOP
onmopoM 6,6 Om 1 HajmawTh oOepTaHHa 3 4vacToToro 10 00/c. Buznaute
MaKCUMaJbHYy CHITY CTPYMY, 1110 BUHUKAE B PAMIII.

16. CKUIbKM Map Mar”iTHUX MOJIFOCIB MalOTh POTOPU T'€HEPATOPIB
Juinporecy, AKmo, 3a1dcHIO0YM 83,3 00/XB, BOHM BHUPOOJISIIOTH CTPYM
crangapTHoi yacTotH (50 I'm)?

17. B ocBiTnoBanbHUX KOJaxX 3MIHHOTO CTPYyMYy 3aCTOCOBYIOTH
Hanpyru 220 B 1 127 B. Ha sxi Hanpyru Mae OyTu po3paxoBaHa 130JIs11is1 B
X KoJjax?

18. Ha nunsnmi kona 3 aktuBHUM omopoM 900 Owm cuna cTpymy
3MiHIOEThCA 3a 3akoHOM: [ = 0,5 sin100nt (A). Busnaure: mirodi 3HAYCHHS
CWIM CTPyMy MW Hampyr#; TOTYXHICTh, fKa BHAUIAETbCS Ha UISHIN;
Hampyry, Ha sKy Mae OyTH po3paxoBaHa I130JIIlisl MPOBOMAIB. 3alUIIITh
piBHsHHS 3anekHOCTI U(L).

19. Ha puc. 71 HaBeaeHo rpadik 3ajaeXHOCTI HAIPYTH B MEPEXKI1 BiJl
yacy. 3a SIKU{ Yac 3aKUIUTh BOJAa B YalHUKY, 1110 MICTUTH 1,5 J1 BOJIH, SKIIIO
omip HarpiBaibHOro eneMenra 4aitHuka 20 Owm, KK][ waitnuka 72 %, a
noyaTkoBa Temmepatypa Boau 20 °C?
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U,BA

: : : >
0 0,01/ 0,02 \ tc

Puc. 71.

20. [TepBunna o6MoTKa TpaHchopmaTopa, sika MicTUTh 1500 BUTKIB
MPOBOMY, MIAKIIOUEHA 0 Koja 3MIHHOrO CTpyMmy Hampyrooo 220 B.
BusHaure KiTbKICTh BUTKIB Y BTOPUHHIA OOMOTIII, SKIIO BOHA MAa€ KUBUTH
KOJIO 3 Hampyrow 6,3 B 3a cumu ctpymy 1,5 A. HaBaHTaxxeHHS aKTHBHE,
omip BropuHHOI 0OMOTKM 0,20 Owm. OnopoM nEpPBUHHOI OOMOTKH
3HEXTYBATH.

21. [lepBunna oOmoTka TpaHchopmaropa Mictuth 1000 BUTKIB
npoBoay, BTopuHHa — 3500 BUTKIB. Y pexXHUMIi X0JIOCTOrO XOAy Hampyra Ha
BTOpUHHIN oOmoTli jgopiBHoe 105 B. Sflka nHanpyra mnopaerbcs Ha
TpaHchopmarop? Axkum € koediieHT TpaHchopmarii?

22, [ToTyXHICTb, SIKYy ClIOKMBae TpaHchopmarop, ctaHoBuTh 90 BT,
Harpyra Ha BTOpHHHINA oOmotwi 12 B. Slkoro € cuiia cTpyMy y BTOPUHHIN
oomori, sikimo KK tpanchopmaropa 75 %?

23. Tpancpopmarop 13  koedimieHToM  Tpanchopmamii 5
pUEIHAHUN 10 MEPEXkK1 3MIHHOTO CTpyMmy Harpyroto 220 B. Busznaure omip
BTOPUHHOI OOMOTKM TpaHc(opmaTopa, SKIIO HAmpyra Ha Hiil JOPIBHIOE
42 B, a cuna ctpymy 4,0 A. Onnopom nepBUHHOI 0OMOTKH 3HEXTYBATH.

24, BuszHauTe NOBXHUHY €JIEKTPOMArHiTHOI XBUJIl Y BAKyyMi, Ha SIKY
HAaCTPOEHUU  KOJMBAJIBHMM  KOHTYp  pajionpuiiMada, KOO  [pU
MakCHMMaJIbHOMy 3apani konueHcaropa 2,0-F0® Kn makcumanena cuna
CTpyMy B KOHTYp1 focsrae 1,0 A.

25. Biakputnii KOJIMBAJIbHUI KOHTYD BUIIPOMIHIOE
€JIeKTPOMATHITHI XBWJII JOBXHUHOIO 150 M. SIKy €MHICTh Ma€ KOHIEHCATOp
KOHTYpPY, fKIIO I1HAYKTUBHICTh KOTYyIIKH 1,0 MI'H? AKTUBHMM OMOpOM
KOHTYpPY 3HEXTYBAaTH.

26. VY sKkoMy Jiama3oHi OBXWH XBWJIb MpPAIIOE pajlionepenanad,
AKIIO €MHICTh KOHJIEHCATOpa WOT0 KOJUBAJIbHOTO KOHTYPY MOXKE
smiHoBatucs Big 60 mo 240 nd, a IHAYKTUBHICTh KOTYIIKH JOPIBHIOE
50 MxI'H?
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PO3J/I1JI 5. OnTuka Ta ocHOBH Teopii BixHOCHOCTI

XBHJILOBA OIITHKA

1. JIBa TJIOCKUX MPSMOKYTHUX JI3€pKajia YTBOPIOIOTH JBOTPAHHUMN
kyT 150°. Ha Biacrani 10 cMm Bim JiHIT DOTHKY J3€pKajid 1 Ha OJHAKOBIM
BIJICTaHI BiJI KOXXHOTO 3 HHUX pO3TalllOBaHE TOYKOBE JKEpEo CBITIA.
Busnaure BifcTaHb MDK YSBHUMHU 300pa)K€HHSIMHU JDKepella CBIiTJIa Yy
J3epKanax.

2. Kyt Mk mamatouum 1 BiIOMTHM TpPOMEHSMHU CTaHOBUTH 80°.
YoMy AOpIBHIOE KYT MAJIIHHS POMEHS?

3. CoHsuHu# MPOMiHb BiIOMBAETHCS BiJl MOBEPXHI 03epa. KyT Mixk
MajJal0ouyuM MPOMEHEM 1 TOPU30HTOM VABIYl OUIBIIKMH, HDK KyT MIX
MaJal0uuM 1 BIIOUTUM TTpoMeHsIMU. YoMy JTOpIBHIOE KyT MaJiHHS IpOMEHs?

4. [Ipominb,  HampsIMJICHUW  TOPU3OHTAIBHO,  TAJa€  Ha
BEpTUKAJNbHAM eKpaH. Koam Ha NUBIXy NOpOMEHS pO3TallyBalld IUIOCKE
J3€pKaJio, CBITJIOBA IJIsIMA HA €KpaHi 3MmicTuiacs Bropy Ha 20 cMm. Busznaure
KYT HaJiHHS IPOMEHS Ha JI3€pKaJio, SKIIO BIICTaHb BiJ 3€pKajia 10 eKpaHa
40 cm.

5. JlepeBo, OCBITIIEHE COHSYHMMH IIPOMEHSIMH, BIJKHIA€ TiHb
3aBAOBKKH 25 M. Ctiiika QpyTOOIBHUX BOPIT, BUCOTA SIKOiI 2,44 M, BiJIKHAA€E
TIHBb 3aBJOBXKH 2,0 M. 3HaWITh BUCOTY JIepeBa.

6. V 1aHO BOJOMMH TIIMOHMHOIO 2,5 M BOUTO CTOBII Tak, III0 HMOTO
BEpPXHS YaCTHMHA MIAHIMAETHCSA HaJ MoBepxHEr Boau Ha 1,0 M. O0uuciTh
JIOBXKWHY TiH1 CTOBIIA Ha JIHI BOJOWMHM, SIKIIIO BUCOTA COHIISl HaJl TOPU30HTOM
30°.

7. [lepenecite puc. 72 y 3omuT. BBaxkaroun, mo cepemoBuine 1
Mae OLIbIIY ONTUYHY TYCTUHY, HIK CepeloBUILe 2, NI KOKHOTO BUMIAAKY
CXEeMaTHUYHO MOOYyayilTe TNagarounii ado 3aJOMJIEHHUW MPOMiHb, MO3HAYTE
KYTH NaJiHHS U 3aJIOMJICHHS.

Bo

Puc. 72.
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8. Busnaure mBUAKICTH CBITJIA: B aJIMa3i; Y BOI1; Y JIbOII.

9. Busnaure KyT NMOBHOTO BHYTPIIIHBOTO BIAOMBAHHS IS MEXI1
MOJILTY CEePEeIOBUIIL: BOJa — IMOBITPS; aliMa3 — BOJA; CKJIO — BO/IA.

10. CeiTio majae 3 TMOBITPS Ha TOBEPXHIO JEAKOi MPO30poi
pedyoBUHM i KyToM 45°. Bu3HauTe aOCOMIOTHHM TMOKAa3HUK 3aJOMJICHHS
Ii€i PEYOBHUHHU, SKIIO 3aJOMJICHE CBITJIO MOIIUPIOETHCS Tif KyToM 60° 10
MOBEPXHi MOALTY CepPEeIOBHIIL.

11. OOuuCIiTh TOBIIMHY O CKIISTHOI MJIOCKONAapaebHOT IIACTUHKU
(puc. 73), micnas MPOXOJKEHHS SKO1 CBITJIOBHM IPOMIHB 3MIIIYETHCS Ha
Bijctanb | =4 mm. Kyt najiHHs cBiT/a Ha MIACTHHKY o = 45°.

Puc. 73.
12. BuszHaute niameTp CBITIO1 KpYIJIOi TUISIMU Hif TOBEPXHI BOJIU B

OaceifiHi, AKIIO JlamMna, sfika YTBOPIOE LIO IJISIMYy, PO3TallloBaHa Ha TJIMOWHI
2,4 M. CBITJIO BiJl JIaMIIH MOIITUPIOETHCS B YCIX HAMPIMKAX.

13. [Ipominsb cBiTHA, IO Maja€e Ha O1YHY TPpaHb PIBHOOIYHOT MPU3MU
13 3aJIOMJIIOIOYUM KyTOM @, micisl 3aJIOMJICHHSI WJe TapajelibHO OCHOBI
npusmu (puc. 74). Tlicns BUXoay 3 NPU3MHU BiH BUSBISIETHCS BIIXUICHUM Bij
MOYAaTKOBOTO HAmNpsSMKy Ha KyT (. 3HaWJiTh MOKAa3HUK 3aJOMJICHHS
PEYOBUHH, 3 SIKOT BUTOTOBIICHA MPU3MA.

Puc. 74.
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14. Ha po3scitoBanbHy MiH3Y mnagae 301KHUNA Tyd4OK IPOMEHIB
(puc. 75). Ilicnsa 3ajoMIIeHHS B JIIH31 NIPOMEHI TMEPETUHAIOTHCS B TOMII,
pO3TalIoBaHiil Ha BiACTaHl @ BiA JiH3U. Ko JiH3y npuOpaTH, TO TOYKA
NEePEeTUHY MPOMEHIB IEPEMICTUTHCS OJIMKYE 10 Miclis, Je iepedyBana JiiH3a,
Ha BiACTaHb 6. Bu3naure (OKyCcHY BiJICTaHb JIH3U.

Puc. 75.
15. Ha puc. 76 mokazaHo rojoBHY onTu4Hy Bick KN IiH3H, CBITHY

TOUKy S Ta 11 300pakeHHs S;. [lepeHeciTh pUCYHOK Y 30IIMT 1 32 JOTIOMOTOIO
BIANOBIIHUX MNOOYMOB BU3HAYTE MAJI1 KOKHOTO BHIIAAKy pPO3TALIyBaHHS
ONTUYHOTO IIEHTpa Ta (POKYCIB JIIH3M, THIT JIIH3U ¥ BUJ 300paKEHHSI.

81.
K S« y & S N K N
s, S,. s,
Puc. 76.
16. [IpeameT po3ramoBaHuil Ha BijacTaHi | M BiJ JiH3U, a HOTO

ysiIBHE 300pakeHHs] — Ha B1JICTaH1 25 cM BiJ JIIH3U. BU3HauTe ONTUYHY CUITY
niH3u. SKa 1e aiH3a — 30upangbHa 4 po3citoBaIbHA?

17. Jist  orpuMaHHs 300paKeHHSI TMpeAMeTa B HATypaJIbHY
BEJMYMHY MOT0 TOMICTHJIM Ha BiJICTaH1 25 cM Bij JiH3U. Bu3HauTe ontuyHy
cuiTy JTiH3U. SIKa 11e JliH3a — 30upasibHa Yd PO3CitoBaJIbHA?

18. Akmo mnpeaMer posTamioBaHUW Ha BiacTtaHi 36 cM  BiI
30MpaNIbHOI JIIH3U, TO BUCOTa Horo 300paxkenHs 10 cMm, a SKIIO Ha BiACTaH1
24 cM — To0 BHUcOTa Horo 300paxkeHHsd 20 cM. Busnaute (oKyCHY BiICTaHb
JIH3U Ta BUCOTY MpeaIMeTa.

19. [ITada 3apBumku 180 cMm posramioBaHa Ha BiACTaHI 2 M Bif
croctepiradya. SAxuii po3Mmip ii 300pakeHHs Ha citkiBmi? [lig SKuM KyTom
30py BuaHO mady? OnTudnHa cuma oka 58,5 anTp.
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20. 30ublIeHHsT Mikpockona nopiBHIoe 500. BusHauTe OonTHYHY
cuiIy 00'ekTHBA, SKIIO (OKYCHA BIJICTaHb OKYJISIpa 5 CM, a JIOBXKMHA TyOyca
— 20 cMm.

21. dokycHa BiICTaHb OKyJsipa Teneckona 2,5 cMm. Busnaure
ONTUYHY CHIIy Horo 00'eKTHBa, AKIIO Teaeckomn aae 40-kpaTHe 301IbIIeHHS.

22, Busnaure TOBIIMHY IUTIBKM Ha TOBEPXHI JIIH3M, SIKIIO IJTiBKa
po3paxoBaHa Ha MaKCHMaJbHE TaClHHS CBITJIOBOI XBUJII JIOBKUHOKO 555 HM
(puc. 77). A6comoTHUN TTOKa3HUK 3aJIOMJICHHS TUTiBKH 1,23 1.

Puc. 77.
23. VY nesiky TOUKy MPOCTOPY HAAXOASITh KOT€PEHTHI CBITJIOBI XBUJIL
3 TEOMETPUYHOIO pi3HUlel0 xony 1,2 MxM. [loBkMHA XBUJIb y BaKyyMi
600 M. Bu3HauTe, MOCHIICHHS YW TMOCIA0JEHHS CBITJIa BiIOYBa€ThbCS B

TOUII1, SIKIIO CBITJIO MOLUIMPIOETHCS Y BaKyyMi; y MOBITP1; y BOJII; B ajiMa3l.

24, B oOupnpa mieua iHTepdepomeTpa MaiikenbcoHa MOMICTUIMN ABI
HWJIIHJIPUYHI KIOBETH 3aBIOBXKKU 50 MM koxkHa. Konau B oaHIN 3 KIOBET
MOBITPS 3aMIHWIM BYTJIEKUCIMM Ta3oM, TO I1HTEpPEpEeHIIHUN CIEKTp
3MicTUBCS Ha 25 cmyr. BusHautre TIOKa3HUK 3aJOMJIEHHS BYIJIEKHCIIOTO
razy, SKI0 TOKa3HUK 3asomiieHHs toBiTps 1,0003. IaTepdhepomerp
OCBITJIFOBABCS CBITJIOM 3 JIOBKUHOIO XBUJI1 630 HM.

25. Ha audpakuiitny rparky, mo Mictutb 200 mrpuxiB Ha 1 MM,
MaJa€e IJIOCKa MOHOXpOMaTu4Ha XBWISA JO0BXMHOK 500 HM. Busnaure:
a) HaWOUIBIIMIA TOPSJOK CIHEKTpa, SKUA MOXHA CIOCTEpiratu 3a
HOPMAJIbHOTO TAJIHHA TPOMEHIB Ha IpaTKy; ©O) KyT, Mg SKUM
CIIOCTEPIraeThCsl MAKCUMYM JPYTOrO MOPSIKY.

26. Hudpakmiitna rparka Mae 250 mrpuxiB Ha 1 mm. Ha rpartky
rmajla€ MOHOXpPOMATHYHE CBITIO 3 JOBXKHMHOIWO xBwial 550 HM. Ilig skum
KyTOM BHJIHO nepuud audpakmiitauii Makcumym? CKIUTBKH  BChOTO
MaKCUMYMiB Ja€ rpatka?
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27. Busnaure n0BXUHY XBHJII MOHOXPOMATHYHOI'O CBITJIA, IIO
najae Ha Ipatky 3 nepiogom 3,33 MKM, SIKIIO MAaKCUMYM TEPIIOTO MOPSIKY
BHJTHO Ti KyToM 10°.

28. Jlis BUMIpIOBaHHSI JIOBXXKHHHM CBITJIOBOI XBHJII 3aCTOCOBAHO
audpakiiitny rpatky, mo Mae 1000 mrpuxiB Ha 1 MM. MakcuMyM mepiioro
MOPSAIKY Ha €KpaHI OTPUMAaHO Ha BiAcTaHi 24 cM BiA IEHTPaJIBHOTO.
Busnaure NOBXHMHY XBWJI, SKIIO BIJACTaHb BiJ AUGPAKIIAHOI I'paTKH 10
ekpana 1,0 m.

29. HNudpakimiiina rpatka, mo Mae 200 mTpuxiB Ha 1 MM,
po3TarioBaHa Ha BifcTaHi 2 M Bia ekpaHa. Ha rpatky mamae Oine cBiTIIO,
MaKCHUMajbHa JOBXKHWHA XBWJIl sikoro 720 uM, MiHiMambHa — 430 HM.
3HaITh LIUPUHY CIIEKTPA MEPIIOrO MOPSAKY.
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EnemenTn KBaHTOBOI Qi3UKH

1. Ckinbk  (GOTOHIB 32 CEKYHJY BHIIPOMIHIOE  BOJOCOK
CJICKTPUYHOI JJAaMIIU PO3KapIOBaHHs, CIIOKHMBAaHA MOTYXHICTH skoi 100 Br,
SKIIO Ha BUIPOMIHIOBAHHS CBiTia BUTpadaeTbcs 4,4 % eneKTpU4HOl
eHeprii? JloBxuHy XBWJII BUIIPOMIHIOBAHHS BBa)XKalTe TAaKOIO, 110 TOPIBHIOE
600 HM.

2. 3HaiiniTh  eHeprii  (QOTOHIB  CHMHBOTO Ta  YEPBOHOTO
BUMPOMIHIOBaHb, JOBXKHHU XBWJIb SKUX A0piBHIOIOTE 480 1 720 HM
BiIMOBIAHO. EHEprist sskoro oTOHA € OUIBIIOIO 1 B CKUIBKH pa3iB?

3. BuzHaute IMIynbC 1 €HEPril0 KBaHTA YJIbTPag10JETOBOIO
BUIIPOMIHIOBaHHS, JOBKHHA XBUJI1 IKOTo 20 HM.

4, TpuBanicts imMnysbcy pyOiHOBoro jaszepa 1 mc. 3a meil yac
nasep sunpominoe 2:10'° cBiTnoBux (GOTOHIB i3 JOBXMHOIO XBHWII 694 HM.
YoMy A0pIBHIOE MOTY>KHICTh CHAIAXy Jlazepa’?

S. UyTAuBICTh CITKIBKM OKa JO >KOBTOrO CBITJIa CTaHOBUTH
3,3:108 Br. Ckinbku (OTOHIB Mac IMIOCEKYHAU IOTJIMHATUCS CiTKiBKOIO,
00 BUHUKIO 30poBe BINUYTTS? JIOBXKHMHY XBHJII BBa)KalTe TaKow, IIO
nopiBHIO€e 600 HM.

6. [{uHKOBa MIACTHHA OCBITIIOETHCS MOHOXPOMATHUYHUM CBITIIOM
13 moBkuHOI xBwiIi 300 HM. SlKOoro MakcHMManbHOTO MOTEHIliaTy Halyje
miactuHa? YepBoHa Mexka POTOCHEKTY JUIst UUHKY Ayepp=332 HM.

7. EnexTpoH BUXOAWTH 13 1E3110 3 MAaKCUMAJIbHOK KIHETHYHOIO
eHepriero 2 eB. flka wactoTa CBiT]Ia, 110 ONMPOMIHIOE II€31M, SKIIO poOOTa
BUxoAy nopisHioe 1,8 eB?

8. Ha puc. 78 momaHo BOJBT-aMIIEpHY XapaKTEPUCTUKY
dotoedexty. HakpecniTh BoOJbT-aMIEpHI XapaKTepuUCTUKH: 1) y pasi
30UTBIIIEHHSI YaCTOTH TAJAal0u0T0 BUIIPOMIHIOBAHHS; 2) y pa3i 3MEHIIEHHS
11aJ]al090r0 CBITJIOBOTO ITOTOKY.




Q. Ska MakcuMmajgbHa KIHETMYHA e€Hepris  (OTOCIEKTPOHIB,
«BUPBaHUX» 13 KajlieBoro ¢GoTokaroja (ioJE€TOBUM CBITIIOM 13 JIOBKHHOIO
xBuii 420 am?

10. Busnaute MakcuManabHy MBHUAKICTH (HOTOEIEKTPOHA, IO
BUJIETIB 13 cpi0iia BHACTIAOK OCBITIEHHS #oro ymnbTpadioseTOBUM
BUIIPOMIHIOBAHHSM 13 JTIOBXKUHOIO XBUJI1 155 HM.

11. 3HalIITh YacTOTy CBITJA, AKIIO €JIEKTPOHU, «BHPBAHI» UM
CBITJIOM 3 TIOBEpXHI MeTaily, MOBHICTIO 3aTpUMYIOThCsA Hampyrowo 2,0 B.
®oToedeKT y IIbOMY METaji MOYMHAETHCS 32 YAaCTOTH IMaJal0odoro CBITIA
6,0-10' I'u. SIxa po6oTa BUXOIY EIEKTPOHA VIS LOTO METAITY?
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EnemenTH Teopii BiAHOCHOCTI

1. KocMmiunmii kopabenb BigfganseTscss Big 3emili 3 BIAHOCHOIO

mBuAKicTIo V= 0,75 c. 3 HbOro cTaprye pakera (y Hampsami Bij 3emui) 31
mBuaKicTio U'= 0,75 ¢ BigHOCHO KOopaOms. YoMy MOpIBHIOE IIBUIKICTH
paKeTH BITHOCHO 3eMTi?

2. JIB1 4aCTUHKY BiTASIIOTHCS BiJ] CIIOCTEpirada 31 MIBUIKOCTIMU
0,7 ¢ y mpotwiexHi 00ku. SIKOIO € MBUAKICTP YaCTMHOK BITHOCHO OJHA
OJIHOi?

3. JIBi (oToHHI pakeTH BIAIATAIOTHCS OJHA BiA OXHOI 3i

mBuakictio 0,65 ¢ BIZHOCHO 3eMHOro crocrepiradya. YoMy JTOpIBHIOE
BIJIHOCHA IMIBUKICTh paKeT?

4, 3 SKOI0 MIBUAKICTIO BITHOCHO 3€MJIl Ma€ pyXaTHCs KOCMIYHUN
Kopabenb, 100 WOoro Mo30BXKHI PO3MIpPU JJI 36MHOTO crocTepirada Oyiu
BJIB1Y1 MEHIIII 3a CIIPaB»XH1?

S. 3 SKOKW IIBUAKICTIO MAa€ pPyXaTUCS KOCMIYHHMIA KOpaOeb
BIIHOCHO 3eMJIi, 11100 TOJUHHUK Ha HhOMY HIIOB y 4 pa3u MOBUIBHIIIE, HIXK
Ha 3emuti?

6. Axuit yac crtmHe Ha 3eMUll, SKIIO B PakeTi, SKa PyXaeThcs 31

mBKraKicTIo 2,4-108 M/c BimHOCHO 3eMiti, MEHYIIO 6 POKIB?

7. CkiTbkM 4Yacy il KuTediB 3emui W Il KOCMOHABTIB
TPUBATUME MOJOPOXK 10 30pl B PaKeTi, IO JIETUTh 31 MIBUAKICTIO, SKa
nopiBHioe 0,9 mBuaKoCTI cBITIa? BifgcTaHp Bij 36MHOr0 criocTepirada Jio
30pi — 40 CBITIOBUX POKIB.

8. [TopiBHslTE €HEpTiIo, 10 BUIAULIETHCS BHACIIIOK 3MIHU Macu
Tija Ha 1 KT 1 B pe3yNbTarti 3ropsiHHs 1 KT OCH3UHY.

9. I r Bogu nepenanm 100 [x teroru. Ha ckinbku 301nbImumacs
Maca Boau? 3BiaKH OepeThesl 10aTKoBa Maca?

10. Ha ckutbku 3MiHIOETBCS Maca | Kr JboAgy B pe3yJibTari
TIJIABJICHHSA?

11. OOGYuCHITh KIHETUYHY EHEPril0 eJEeKTPOHA, IO PyXaeThCs 31

mBuakicTio 0,6 c.

12. EnexTtpoH 1 mpOTOH pyXawThCs HA3YCTPIid OJWH OJHOMY
BiJHOCHO HEpPYyXOMOTro crocrepirada 3 mBuakocTamu 2-10% i 2,5-10% m/c.
3HaWTHW MIBUAKICTh [MX YAaCTMHOK OJIHA BIAHOCHO OJIHOI, BUXOISYH 3
PENSATUBICTCHKOI 1 KJIIacCMYHO1 (OpMyI ToAaBaHHS IBUAKOCTEH. PesynbTaTn
HNOPIBHSTH.
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13. Cunxpoa3oTopoH Ja€ My4YOK IPOTOHIB, IIBUIKICTh SKUX
nopiBaioe 0,99 c. 3naiitu: 1) macy HpoOTOHIB; 2) 3MEHIICHHS PO3MIpPIB
MPOTOHIB Y HampsMi iX pyxy; 3) 4ac, 3 TOUKH 30py 3€MHOTO CIocTepiraya,
AKUI BIANOBITAE TMPOMIKKY dYacy B | ¢, BUMIPSIHOMY TOJAMHHUKOM,
3B’A3aHUM 3 MPOTOHOM; 4) KIHETHMUHY EHEpriro MpoToHa. Macy CHOKOIo
IIPOTOHA BBAXATH TaKOI0, 0 fopiBHIOE 1,67-1027 k.

14. CoHIle TIOCEKYHIHW BHUIIPOMIHIOE EHEPrilo, 110 JIOPIBHIOE
1,08-10% kBt'roxa. 3naiiTu 3miny macu CoHus 3a neii yac. UYepes CKiIbKu
yacy maca Conug ctanoButume 0,9 macu Ha naHuid MOMEHT 4yacy? BBaxkatu
BUIpoMiHiOBaHHS COHIIS piIBHOMIPHUM, a MOT0 Macy Takolo, IO JOPIBHIOE
1,97-10% kr.

15. Maca pyxomoro enexkrpoHa y 20 pasiB Ouibllia 3a MOro macy
CIIOKOIO. 3 KOO MIBUJIKICTIO PYXA€THCS 1IEH €IEKTPOH?

16. [Ipu sKiii BIZHOCHIM MIBHUAKOCTI PyXy TuIa BiOyBa€eThCs
CKOpOYECHHS Horo noBxuHHU Ha 50%?

17. IBUAKICT PYXy ME30HA, 110 BXOAUTH JI0 CKJIATy KOCMIYHHX
npoMeHiB, ctaHoBUTh 0,95C. Akuii iHTEpBaN Yacy 3a TOJJMHHUKOM 3€MHOTO
criocTepiraya BIAMNOBIZa€ OJHIA CEKYH[l, BUMIPSHUNA TOJUHHUKOM,
OB’ A3aHUM 3 ME30HOM?

18. 3HANTH WBUIKICTh PYyXY €JIEKTPOHA, SIKIIO0 HOTO MOBHA €HEpris
y JIBa pa3u OLIbIIIa 32 EHEPTiI0 CIOKOI0. SKa Mpu 1bOMy Maca efeKTpoHa?

19. Ha ckinbku (y Hr) 3MIHUTBCA Maca | KT JIbOJy TIpH TJIaBJIEHH1?
[IuToMa TerIoTa IIaBlIeHHs Iboay 3,6-10° IIx/kr, ¢ = 3-108 m/c.

20.  3aranbHa DOTYXHICTH BunpomiHroBanHs Conug 3,6-10%° Br.
Busnauntn 3menmends macu Conngs 3a 1 ¢. Biamosigs 1aTé B MeraToHHAX,
c=3-108 m/c.

21. [Ti-Me30H, KMl pyxaeThes 3i mBuakicTio 108 M/c, po3nagaerses
Ha aBa (GOTOHM, SKI JIETATh Yy NPOTUIICKHUX HampsMkax. Buznauutu
BigHOLIEHHS eHepriil (oToHiB (Oinbiue ogunumi). ¢ = 3-108 m/c.
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PO3IJI 6. ATomHa i ssiiepHa Pizuka

1. Busnaure pazaiyc nepmioi opbitu atoma ['iaporeny (Tak 3BaHHi
padiyc  bopa). Maca enekrpona 9,11-10%!  xr; 3apax enextpona
1,60-10"° Kxn; crana Ilnamka 6,63-103* JIx-c; enekTpuyHa crana
8,85:1012 ®/m.

2. OOunCIITh 3arajibHy €HEPTiI0 €JIEKTPOHA, KUl mepedyBae Ha
TpeTiit opOiTi atoMa ['igporeny.

3. Busnaure eHeprito, Ky BHUIPOMIHIOE €IEKTPOH TiJ dYac
nepexoy B aroMi ['iporeny 3 m'sitoi opOITH Ha MepIy.

4, VYHachiok ONMpOMIHIOBaHHS aTOMiB MepKypilo eleKTpoHaMuU
eHeprisi aroMiB 30uIbIIyeThes Ha 4,9 eB. Slkoro Oynme moBKHMHA XBHII1
BUIIPOMIHIOBAHHS IMiJl 4ac IMEpexojy aToMiB MepKypito B HE30yKEHUMN

cran?

5. 3HaiiniTe aedekt mMac sapa Hitporeny 12N,

6. JIns sigpa sSIKOro eJIeMEeHTa €HEpris 3B'A3Ky JOPIBHIOE HYJIIO?

7. SIka muTOMa CHEPIis 3B'SI3KY siapa eFe?

8. Sxy eneprito Tpeba BUTPATUTU, MO0 PO3AUIUTH SAPO aToMa
JliTiro ZLi Ha MPOTOHU Ta HEUTPOHHU, 1110 HOTO CKJIAIAI0Th?

Q. SIKy KUIBKICTh €Heprii MOXKHA OTpUMATH BifJ AiaeHHs 1 T YpanHy
zggU SKIIO B XOJ1 KOXKHOT'O MOy BHIUISIETHCS €HEPris, IO JTOPIBHIOE
npubauzao 200 MeB?

10. Busznaute enekTpuyHy MOTYKHICTh aTOMHOI EJEKTPOCTaHIIIT,

ska BuTpadae 3a 100y 440 r i3otomy Ypany - 235 1 mae KKJI 20 %. I1ix gac

235U Buninserses 200 MeB eneprii.

MO1Ty OJTHOTO s7pa

11. Slka eHeprisi BUIIISETHCS B pe3yJbTaTi TEPMOSIIEPHOT peakxiii
cuntesy 2 r I'enito 13 Jlelrepito Ta Tputito?

12. [ToTyHICTh peakTOpa aTOMHOTO Kpurosnama aopisHioe 80 000
kBT. CnoxuBanHs peaktopom Ypany - 235 cranoButh 500 r Ha A00y.
Buznaure KKJ[ peakropa.

13. Sxiit ereprii (y kBT-rox) BiAmoBinae cramtoBaHHS B SICPHOMY
peaktopi 15 r Vpany - 2357 VwHachmigok mnoauly OJHOTO sijpa
23°U suninserscs 200 MeB eneprii.

14, V pesynbTati nornuHanes aapom Hitporeny 1IN a-uactunkm
3 SIBJISIFOTHCSL HEBIJIOMHU €JIEMEHT 1 MPOTOH. 3alUIIITh SAEPHY PEakIliio Ta

BU3HAUTE HEBIJOMHUH €JIEMEHT.
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15. ITiy yac paioakTHBHOTO po3namy 3 sAapa 255U BUIIPOMIHIOETBCS

Q-4acTWHKa. 3anuilTh fAlepHY peakuiro. Ha sapo sikoro enemeHTa
MEPETBOPIOETHCS MPU IIBOMY sSIIPO aToma Y paHy?

16. Snpo Hatpito 24Na posmnajnarouuch, BHUIOPOMIHIOE E€JIEKTPOH.
SAnpo sikoro exemMeHTa Npu bOMY YTBOPIOETHCS?

17. 3anuiiTh SAEPHI peakxilii, 3aOBHUBIIHN MPOIMYCKH:

BF +1H - 50+7;
27Al + tHe »?+1H;
SeMn+? - 32Fe + In;
?+1H - 22Na + }He.

18.  VYmacmimox 6GombapaysaHHs i3otomy  Hitporemy AN
HeliTpoHaMu oTpuMmaHo i3oton Kapbomy '¢C, saxuii BusBUBC -
PaJl0aKTUBHUM. 3alUIIITh PIBHSHHS 000X peaKIliil.

19. VHaciZIoOK  ONpOMiHIOBaHHS i30Tomy Mepkypitlo 35Hg
HEWTPOHAMU YTBOPIOIOTbCA aTOMU AypyMmy 95Au. 3amuumiTe saepHy
peakiiito. Yy BUTITHO TaKUM IUISIXOM MPAKTHYHO OTPUMYBATH 30J10TO?

20. Busnaure macy Paniro-226, 1mo MICTUTBCS B palOHYKIIITHOMY
3pa3Ky, KO0 akTUBHICTH Pamito cranoBuTtsh 5 Ki.

21. Ilepion miBpo3nany Llesito-137 cranoButh 30 pokiB. CKUIbKH
BIJICOTKIB aTOMIB I[bOT'0 130TOMY po3naaaerhbes 3a 240 pokiB?

22, Buznaute (y THC. pOKIB) BIK 3aJMIIKIB CTapOJaBHbOTO
MOCEJICHHS, SIKIIO B JIEPEBUHI, 3HANUEHIM HA MICII PO3KOIOK, 3aJUIIUIOCT
25 % panioaktuBHOro Kap6ony ¢C Bix ioro nmouarkosoi kinbkocri. Ilepion
niBposnany pagioakrusHoro Kap6ony '¢C cranouts 5700 pokis.

23.  Tlepion miBposmany isortomy Pamiro “33Ra cranosuth 1600
pokiB. CKIIbKH a1ep 130Tomy po3nanerbes 3a 3200 pokiB, SKIIO NOYATKOBA
KinbKicTh pagioaktuBHuX sigep No=10%?

24, B opranizmi JOAMHU BMICT Kajlil0 CTaHOBUThH MPHUOJIU3HO
0,19 % Bix 1 macu. PamioaktuBHuii i3oTon 79K y mpupomHiii cymimti
13otoniB ctaHoBUTh 0,012 %, nepiox Horo miBpo3nagy — 1,24 mipz pokis.
Ckinbku sgep izotomy Kamito 39K posmagaeTses 3a 1 ¢ y TKaHMHAX
OpraHi3My JIFOJUHHU, SAKIIO i1 Maca cTaHOBUTH S0 Kr?
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PO3AIJI 7. AcTtpoHomis

1. 3ops Bera posramoBana Ha BiAcTaHi 26,4 cB. poKy Bia 3emii.
CKinbKH pOKiB JeTisia 6 0 Hei pakeTa 3 MOCTINHO mBUAKICTIO 30 KkM/c?

2. OniBaHi Bama TiHP y JBa pa3d MEHINA, HIXK Ball 3picT.
Busznaute Bucoty CoHIIS HaJl TOPU30HTOM.

3. Ha ckinbku BizpizHseTbest MiciieBud yac y CiMm@eporoni Bij
KUIBCHKOTO yacy?

4, Actepoin AMyp pyXaeTbcsl MO €NINCY 3 EKCHEHTPUCHUTETOM
0,43. YUn moske 1eil actepoinm 3ITKHYTHCSA 13 3eMIIero, SKIIO WOTo Tepiof
o0epTanHs HaBK0J10 COHIIS JOPIBHIOE 2,66 pOKy?

S. Ha sdkiii BHCOTI Haj NOBEpXHEW 3eMil Mae obOepraTucs
reoCTallOHApHUM CYITyTHUK, SKUH BUCUThH HAJ[ OJIHIEI0 TOUKOIO 3eMIi?

6. Uu MOXyTh KOCMOHABTU 3 TOBEpXHI Micsms He030poeHuM
okoM 1odaunTu YopHe mope?

7. Ha moBepxHi Koi MjaHEeTH 3€MHOI T'pylu Bara KOCMOHABTIB
OyJzie HailMeH11010 ?

8. Konu, B3MMKY 4YM BIITKY, Y BIKHO BallOi KBapTHpPU OMIBIHI
noTrparuisie Oulbllie COHSYHOI eHeprii? PosrnsupTe Bunagku: A) Bikno
BUXOJIMTh Ha MiBJIcHb; b) BikHO BUXOAUTH Ha CXif.

Q. Busnaute paniyc 30pi Bera, sixa Bunipomiioe y 55 pasiB Oiibiiie
eneprii, Hixk Conne. Temmnepatypa moBepxHi craHoBuTh 1 1000 K. Sxuit
BUTJISA Majia O I 30ps Ha HamoMmy HeOl, SkOM BOHa CBITHJIA Ha MICII
Conns?

10. B skux Toukax cBoix opOir mepeOyBamu Micsub 1 3emis?
[To6nu3y sikoi maTu BigOysocs e 3aTeMHEHHs? Ski mpuOJIM3HO BiACTaH1
Oynu B et yac Big 3emuti 10 Micsug 1 Conns? Skoro Oyia BUIMMA 30psHA
BenrurHa COHIISI B TOM MOMEHT, KOJIM JUCK MicsIs mepemimiaBcs Mo Ha Tl
COHSYHOTO JUCKY?

11. 3HaiiTH paaiyc mapaneni, Ha SKIA PO3TAllOBaHO MICTO
KipoBorpan.
12. 3HalTH JOBXKUHY 3€MHOTO MEpHUiaHy, SKIIO CepeiaHid paiiyc

OpUNHATH piBHUM 6370KM.

13. 3HaiiTu reorpadgiyHy mMHUPOTy c. 3nuHKa Ta M. Mana Bucka,
SKITO 1X BIACTaHI BiJ IMapajieii CKJIaJarTh BIAMOBIIHO 7 KM Ha MiBJICHH Ta
12 kM Ha OiBHIY.
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14, 3HaiiTu reorpadgiyHy MHUPOTY MicCl, SKIO 22 Oepe3Hs TiHb BiJ
METPOBOT'O THOMOHA J0opiBHIOE 1,15 cM.

15. Jlromuua 3 aepoapomy M. Kuea Bumerina JiTakoMm, SIKAN
3MIMCHUB BHUMYIICHY MOCanKy. ['OAMHHWK Tacaxupa mokasye 7ron 15xB
KUIBCBKOTO Yacy, a Ha aepogpomi - 8r 32xB. Haiitu noBroty wicus
BUMYILIEHOI OCAJKHU.

16. 3apa3 JI0ACTBO MOKE BIJNPABUTH KOCMIYHI KOpaOIi-30HIU J10
HAWOMDKYMX 30pSHUX CcHUCTeM, ckaxiMo 1o IIpokcimu IlenTaBpa,amxe
CBITJIO TyIH JOXOAWUTH 32 YOTHPU POKH. YOMy MM LIOrO HE poOUMO?
CydacHa MIBHAKICTh KOCMIYHUX amnapariB ckiagae 30 km/c.

17. [Ipu sxkomy B3aemHOMy po3MmimeHHl CoHusgs W Micsaus
MPUILUIMBHU 0COOJIMBO BeNUKi? Sk yacto e OyBae?

18. 3 gKOK MeToro OamTH Maibke ycix TeneckomniB (apOyroTh y
o1t KoJip?

19. KocMmonaBTH 3111HCHUIN MOCAIKy Ha Oeper okeaHy IutaHeTH ke
1 mobauwiu, mo aicoepr, skuii Ha 20 METpiB BUCTYyMa€ HaJ MOBEPXHEIO
BOJM, TIOBHICTIO 3HUKAE 3 MOJS 30py NpH BigganeHi Big Oepera Ha 20
KiomeTpiB. OGUUCHITH paaiyc mianeTu Ikc.

20. Ha cynyrauky IOmitepa lo Oyno BHUSBIEHO BHBEpPKEHHS
BYJIKaHIB. 3a 3HIMKOM BUBEP>KEHHS Ha JIIMOI CyMyTHUKA BU3HAUYEHO BUCOTY
BUKHy, IO CTaHOBUTH 123 kimoMmerpu. BU3HAUWTH MIBHIAKICTH BHUKHUIY
BYJIKAHIYHOTO Marepiany, akmo Maca lo 8,94¢10% kr, a ioro pamiyc 1820
KUJIOMETPIB.

21. Sy TpuBaNiCTh MMOBUHHA MaTH J00a Ha 3emun, mo0 Tijla Ha i
ekBaTopi nepeOyBanu 0 y cTaHl HEBaroMocTi?

22, JIBUTYH peaKTHUBHOIO JIITaKa, M0 JETUTh 31 IBHUIKICTIO 720 M/c,
nocekyH M 3acMokTye 100Kr moBiTps, BUTpayae 4 Kr MaJbHOTO 1 BUKHUAAE
104 xr mpomykTiB 3ropaHHs 3 mBHAKICTIO 500 M/C BiIHOCHO JIiTaka.
Busznaute cuity Taru niTaka.

23. HaBkosio mianetu mo kosoBiit op6iti paaiycom 4700000 kM 3
mBUAKICTIO 10 kM/C o0epTaeThest CynmyTHUK. SIKa cepeliHsl TyCTHHA TUIaHEeTH,
axuio ii paaiyc 150000 km.

24. YuM BIAPIZHAETHCS BUIJISI 30PSHOTO HeOA Ha PI3HUX IJIaHETaX
ConstuHoi cucteMu?

25. 3a I0MOMOTOI0 KapTH 30pSHOr0 He0a BHU3HAUTE €KBAaTOpIaJIbHI
KOOpJMHATH COHLS Ha JEHb BallOro HAPOKEHHS. Y sKOMy Cy3ip’i
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CIIOCTEPITa€eThCS COHIIE Yy el AeHb? Um 30iraethes 1€ Cy3ip’s 31 3HAKOM
30/1laKy B TOPOCKOIAX Ha LIei JeHb?

26.  SlkuM YMHOM TMOJBOTH B KOCMOC JOMOMAramTh PO3KPUTHU
taemHuIll BcecBity? [laiiTe po3ropHyTy BiANOBIAb, HPOUTIOCTPYHTE Il
PUCYHKAMHU.

217. VY mopgiitnii 3ipui Cipiyc kommonentu Cipiyc A 1 Cipiyc b
(IIlenst) pyxaroThCsi HABKOJIO IIEHTPA Mac IO KOJIOBUX OpOiTax, BEJIHKI MIBOCI
axux BigHOCcsAThes gk 2:3. Tlepiog obepranus Cipiyca b ctanoButh 50 pokis,
a BeluKa miBBiCch Horo opbitu a; = 20,3 a.0. Buznauutu macu Cipiyca A 1
Cipiyca b y consiuHnx macax.

28. [Tapamakc Mapxke6a (kama Kopmu) m = 0.01". 3HaiiTu BimcraHb
70 1I€T 31pKU Ta i a0CONIOTHY 30psiHY BEIWYHUHY, SIKIIO ii BUAUMA 30psSHA
BeIMYMHA m = 3,8.

29. Kocmiunuii kopabenb 00epTaeThCs HABKOJIO 3eMJIl 1O KOJIOBIN
op6iTi Ha BucoTi 200 kM. Bu3HauTe niHIAHY MBUAKICTH KOPAOJIA.
30. TyHrychbKe KOCMIYHE TIJ0 I Yac BXOJKEHHS B aTtMocdepy

3emiii Mano MIBUAKICTH 35 KM/c, a eHepris BuOyxy mopisHioBana 10 JTx.
Bubyx cnocrepirascsi Ha Topu3oHTI 0111 M. KupeHncbka (Ha piuni Jlena) Ha
BizmcTaH1l 350 kM Big MICIld BXOJDKEHHS KOCMIYHOTO Tija. Bu3Haure, Ha AKii
BUCOTI OyB BHOYX, Ta OLiHITh Macy TyHrycekoro mereopura (R3;=6378,14
KM).

31. JlBa manux tita COHAYHOI cHCTEMH BiggansatoThes Big COHIS B
adenii B 2 ta 11 pasiB Outbmie HiK y nepurenii. Y CKIIbKH pasiB
BIIPI3HSAIOTBCA X OpOITanbHI TEpioAM, SKIIO iX TEpPUTemiHI BiacTaH1
OJTHAKOBI.

32. Actepoin Mae Ty K IIUIBHICTb, IO 1 3eMJjs, a WOro paaiyc
MeHmmi 3emMHoro B 100 pa3ziB. CkiIbKH 3HAJAOOWUTHCS MaJIMBA, 110
BUKHUJIA€THCS 13 COTUIA PAKETH 31 MIBUIAKICTIO 3 KM/C, 100 KOCMIYHUN amapaT
macoto 1000 kr (6e3 ypaxyBaHHS MajuBa) 3MIT MOKUHYTH acTepoif?

33. Micsiib BUIHO B OCTaHHIA uBepTi. Yepe3 skl 4ac Moxe
BIIOYTHCS COHSTYHE 3aTeMHEHHs? Uepes sKuil yac MOXKe BIIOYTHUCS MICSYHE
3aTeMHEHHs? BianoBiip TMOSCHITH Ta OOTPYHTYHTE 3a JIOMOMOIOIO
MaJTIFOHKIB.

34. VYyHiBCcbKUH T7100yC 3emill BUTOTOBIISIIOTH 3 HaXUJIEHOIO BICCIO.
3 4KMM TOB’sA3aHE Take BUTOTOBJICHHS Ti00ycy? SKkuil KyT Mix BicClO 1
TOPU30HTAIBHOIO ILUIONIUHOIO?
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35. Bick n1o6oBoro obepranHs 3emill Ma€ Haxui J0 TUIOLIUHU PyXY
HaBkoJi0 CoHIs (EKJINTUKH), TOMY, 1100 BKa3aTH Ha 1€, MaKeT riolycy i
BUTOTOBJISIIOTH 3 HaxwioM. KyT MiX BicClO 1 TUIOIIMHOIO JOpPiBHIOE 67.5
rpaa. Kyt Haxuimy MiX TJIOHIMHOIO 00€pTaHHS Ta €KBaTOPOM CTaHOBHUTH 23.5
rpa.

36. Akmio Oyt ToyHMM, Tpeba KaszaTu, 10 HaBKkoiao CoHI
obepraeThbcs He 3emils, a cucteMa 3emia-Micsib. Sk naneko Bij MOBEpPXHi
3emii  pO3TAIllIOBaHMM IIEHTp Mac 1€l cucremu? 3 SKOK0 JIHIAHOIO
MIBUKICTIO PyXa€ThCs LIEHTP 3eMIll HABKOJIO I[bOTO LIEHTPY Mac?

37. 30pi 1 MJIAHETH BUTIIAJAIOTH JJIsI HEO30POEHOTO OKa SIK TOYKH,
aJie TPy LIbOMY 30p1 MEPEXTSITh, a TUIAHETH Hi. SIK 1€ MOSCHUTH?

38.  Cep Icax Heroton Hapoauscs 25 rpyans 1642 poxy, a momep 20
oepe3ns 1727 poky. Komm Mu Oynemo BigzHauatu 375-pidyus #Horo
HapoxeHHs? 290- piyust cmepTi? Bi3bMiTh 70 yBaru, 1o rpuropiaHChbKun
KajeHjap B AHrii OyB BBejieHuM e B 1752 p.

39. 3HATH COHSYHY CTaly JUis 3€eMili, SKIO BIJIOMO, IO
temriepatypa dpotocdepu Conist nopisaioe 5800 K.

40. Heskuil ysaBHMI acTepoi 00epTa€eThCA MO TeNIOLEHTPUYHIN
opOITi, MPUYOMY JJI1 3€MHOTO CIIOCTEpiraya MOXe€ B IEBHI MOMEHTH 4Yacy
3HAXOAUTHUCH K B HUKHbOMY criorydeHH1 3 COHIIEM, TaK 1 B TPOTUCTOSHHI.
[Ipuyomy, MK JBOMa TOCHIIOBHUMHU TMPOTUCTOSHHAMH (200 MixX
MOCJIITOBHUMHU CIIOTYy4YEHHSIMM) MHUHA€ piBHO 1 pik. fka opbita 1p0r0
actepoina? 3poOUTH cXxeMaTHYHE KPECJICHHS, MO3HAUYMBILM PO3TALIyBaHHS
3emJ1i Ta acTepoija B MOMEHTH CHOJIYYEHHsI Ta POTUCTOSHHS.

41. Jlo «BeMUKUX 3€MeNb» BIIHOCITH €K30IUIaHEeTH 3 JiamMeTpaMu
MEHILE JBOX JI1IaMeTpIB 3eMill. A sIKl y [bOMY pa3l MaKCUMalbHI MacH TaKUX
€K30IIaHeT?

42. CnoocrepexxeHHsT 32  METE€OpaMy  BUSBUJIM  HACTYIHE
CIIOCTEPEKHE SIBUINE: HAMPUKIHIII HOYl KUTBKICTh METEOPIB 301IbIIYETHCA.
[TosicHITH 11€ sSIBHIIIE.

43. Ckinpku pasiB 3a 100y Ha mudepbiaTi TOAUHHUKA CITIBIAae
MIOJIO’KEHHS CTPIJIOK, IO MOKa3yIOTh TOAUHH Ta XBHJINHHU.

44, Uu moxxkHa mnoOauntu auck COHISM 3 TOBEPXHI KapJIMKOBOI
rutanety [LmyToH HE030poeHNM OKOM, Ta sika Oyje BUANMA 30psiHA BETUIMHA
CoHusa nns Takoro cmoctepirada? Po3B’S30K MpoBeCTH 3 ypaxyBaHHSIM
€KCLIEHTPUCUTETY OpOITH.
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45, [TlinpaxoBaHo, 1m0 cepeaHs TryctuHa 3ip B okomi CoHI
nopieHioe 0.125 30pi Ha 1 nk® . YoMy JOpiBHIOE cepeaHs BiACTaHb Mixk
3opsimu B okouti COHIIS B Tapcekax 1 B KijomeTpax?

46. Sk Oyzme pyXaTUCh BITHOCHO CTOPIH CBITY IITYYHUU CYIYTHUK
3emuti, TIOUIMHA OPOITH SKOTO CIHIBMAJIa€ 3 IUIOMIMHOIO 3€MHOTO €KBaTopa
g cnoctepiraya y Xapkoi (mmpora 50° MiBH. IHAPOTH) 1 ANS
crioctepiraya y byenoc-Aiipeci (mmpora 34,5° miBAEHHOI MIUPOTH), SKIIO
nepioJ1 o0epTaHHs CYyIyTHUKA CKJIala€ 8 TOAMH.

47. Jlitak xommnanii Japan Airlines Bignpasisierbess y Tokio 13
MibkHapoaHoro aeponoptry Can-®panmucko (16 gacoBuit mosic) o 20 rogauHi
05 xBwiMH 32 nosgcHuM yacoM 28 mrororo 2012 p. Yac nepensoty y Toxkio (9
yacoBui mosic) ckianae 11 rogun 22 xBunuHU. Bu3zHauTe nary 1 MOsSCHUI
Jac MOCaJKH JIiTaka B aepONopTy XaHea.

48. 5 uepBHs 2012 p. BigOyaeThCs MpoxoHkeHHss Benepu nmo aucky
Conng. YV sxomy HampsMmky Oyne pyxatuch Benepa mo nucky Conis?
Ckinpku yacy OyJe TMpOJOBXKYBAaTUCS SIBUINE, SKIIO YypaxyBaTH, IO
BUuIuMHUR nuIix Benepm Oyne mpoxomutw Ha HaiMmeHmnid Biacrtani 0,6
paniyca CoHIIs BiJl HOTO LEHTPY?

49. [Ipunyctumo, mo Bu Oaxkaere BIAIPaBUTU CUTHAJ HA IUJIAHETY,
o0 00epTaeThCcsi HABKOJO 30p1 Encinon y cy3ip’i Iumiiing, 3 gKxoi pajiyc
3eMHOi opOiTH BUAHO mia KyToMm 0,288 KyToBUX cekyH. Slka moBuHHA OyTH
MIHIMAQJIbHa  IIUPUHA TNPOMEHS  aHTeHW (muMpuHa 11 Jlarpamu
HAIPaBJICHOCT1), SKIIO pajilyc opOiTH maaHeTH AopiBHIOE 0,6 paaiyca opoiTH
3emuni, a mojokeHHs Ha opOiTi HeBimoMe? I1lo HeoOXigHO Ie 3HATH IIPO
30p10, 11100 MPaBUILHO HABECTH aHTEHY.

50. [Tpubnu3Ho 3a 100y micis xpoMmochepHoro cranaxy Ha CoHIIl
BUHUKAE 30ypeHHs MAarHiTHOro mnojisi 3emuii. 3po0iTh OLIHKY CEpeaHbOl
€Heprii MPOTOHIB COHSYHOTO BITPY, II0 BUKIUKAIOTH 1€ 30ypeHHS.
BianoBiapk 1aty B €IEKTPOH-BOJIBTAX.

ol. MixHapo/iHa KOCMIYHA CTaHIIS PyXaeThcs HA BUCOTI 350 KM 1
poouTh OmMH 00epT HaBKOJO 3emui 3a 91,5 xBUIMH. 3HAUTH CEpeaHIO
T'YCTUHY TUTAHETH 3eMJIS.

92. 3po0iTh OLIHKY KUIBKOCTI 31p, SIKI BUJHO HEO30POEHUM OKOM,
o X MOXe 3aKpuTH Micsip npu CBOEMY pycl Mo HeOecHIN cdepi, SKIIO0
BpaxyBaTH, 110 TEPioj MOBTOPEHHS MOCIIJIOBHOCTI MICSYHUX 1 COHSYHUX
3atreMHeHb (capoc) € 18 poki i 11 mi6.
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53. 15 wuepBus 2011 p. BiAOymeThCs MiCSYHE 3aTEMHCHHS.
Braxkaroun, mo Micsup npoiiae yepes neHTp 3emHoi TiHi B 20 roa 15 XB 3a
BCECBITHIM 4YacoM, BHU3HAYUTH: a) €KBATOpialibHI KoopauHaTH Micsis B
cepenuHi 3aTeMHEHHs; 0) cy3ip’s, B sskoMy Oyae BUIHO Micslib; B) B SIKUX
parioHax 3emuti Oyae BHIHO II€ 3aTEMHEHHS; T') TPUBAJIICTh TOBHOI TiHHOBOI
dazu 3aremHEeHHS; 1) Ky 1HQoOpMalilo MOXHa OAepXKaTH MpH
CIIOCTEPEIKEHHSAX MICIYHUX 3aTEMHEHb.
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