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MHNOACHUTEJBHASA 3AIINCKA

OnextuBHbIN Kype no ¢usuke 10 - 11 kmaccax paccuntan Ha 68 yacoB (110 OJJHOMY 4Yacy B
HEJISITI0) JIUTsl YYalIuXCsl, MPOSIBIISIOIIMX HHTEPEC K peIMETY (PU3UKa, TIO3BOJISIET CYIICCTBEHHO
paclIupUTh BO3MOXHOCTH BBICTPAMBAHMS YYEHUKOM WHAMBHAYaJIbHON 00pa3oBaTeinbHOU
TPACKTOPHUH U MPECIEAyeT CIEAYIONIUe elu:

1. OGecrieunTh Yriyoa€HHOE U3YUCHHE OTICIBHBIX Pa3/IeIOB MIPOTPAMMBI 110 (PU3UKE;

2. Co3nath ycioBHs JUIsI CYIIECTBEHHOUN nuddepeHuaniy coaepranus 00ydeHUs yIaruxcs;

3. CmocoOCTBOBaTh YCTAaHOBJICHHUIO JOCTYNa K IOJHOLIGHHOMY OOpa30BaHHUIO OJapEHHBIM
KaTeropusiM y4yaluxcsi B COOTBETCTBUHM C HX CIHOCOOHOCTSAMH, HWHIMBUAYAIbHBIMU
CKJIOHHOCTSIMU U ITOTPEOHOCTAMU;

B cBoell nporpamMe y4yuTenb CTaBUT 3a7ady HE TOJIBKO PACHIMPEHUs 3HAHWUN M3YyYEHHOI'O
MaTepuana YYalluMHUCS, a Takke OoOIero pa3BuTHs IKOIbHUKOB. [[ns srtoro 30% Bcero
BPEMEHH OTBOJUTCS HA OKCIEPUMEHTAIbHbIE 3a/laHus, MPOBOAUMBIC IIKOJIbHUKAMU
CaMOCTOSITENILHO.

B npennaraemom kypce momo0paHbl 3a71ayd MOBBIIIEHHON CTENEHH CJIOKHOCTH IO OCHOBHBIM
TeMaM TpaauIOHHOro Kypca gusuku 10 - 11 ro kiacca.

DKCHepUMEHTAIbHBIE 33/IaHUs COJIEPKAaT PEKOMEHIAIMHM [0 METOAMKE HX HCIOJIb30BaHUS,
IpeJICTaBICHbI 00PA3IIbl UX BBHIIOJHEHUS, IaHbI MOSICHEHUS K HUM.

[Tpennaraemslii 31€KTUBHBIN Kypc 1o ¢usnke 1ist ydanmxes 10 u 11 kimaccoB HanpaBiieH:

1. Ha oxa3zanue oOyd4arommMmcs KBaTU(UIMPOBAHHON TMOMOIIM B  PaCHIMPEHUH,
yriIyOJeHUH, CUCTeMaTU3aluu 1 0000IIeHNN UX 3HAaHUH TI0 ATOMY MPEAMETY;

2. Ha pa3Butme y yuammxcs HUHTYWLUH, (OPMANbHO-JIOTMYECKOTO U AJITOPUTMHUYECKOIO
MBILUIEHNS, HaBBIKOB MOJICIMPOBAHMS, MCIOJIb30BaHUS MAaTEMaTHYECKUX METOIO0B s
W3YYEHUS] CMEXHBIX JUCHUILINH;

3. Ha popmupoBanue B mporiecce 00ydeHus: O3HABATEIbHON aKTUBHOCTH, YMEHHUSI IPUOOpeTaTh
U TBOPYECKM  pAcloOpsDKATbCi  TMOJYyYEHHBIMH  3HAHUSAMH, MOTpeOHOCTEH  Hay4yHO-
MCCJIEI0BATEIbCKOM IEATEIbHOCTH B MPOIIECCE aKTUBHOM CaMOCTOSTEIILHON PabOTHI.

CucremMaTH4eCKH BBINONHSS OSKCHEPUMEHTAIbHbIE 3aJaHUs, Yy4allluecs OBJIaJIEBAIOT
(GU3NUeCKUMU METOJaMM TO3HAHUS: COOMPAIOT SKCIEPHUMEHTAbHBIE YCTAHOBKU, HM3MEPSIOT
¢buznyeckue BEIMYMHBI, MPEACTABISAIOT PEe3yNbTaThl U3MEpPEeHHil B Bule TaOmuIl, TrpaduKoB,
JIENIal0T BBIBOJBI M3 DKCIEPUMEHTA, OOBSICHSIOT PE3yJbTaThl CBOMX HAONIOJEHUN U OIBITOB C

TCOPCTUICCKUX MO3UIIHIA.

TEMATHYECKOE ININTAHUPOBAHHUE
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Tema ypoka

10 xnacc
Ienu u 3ama4m SJIEKTUBHOTO Kypca (PU3HUKH.
PCHIGHI/IG 3a4a4 Ha OTHOCUTCIIBHOCTb ABUKCHUS.
Pemenue 3a1au Ha ABMKEHUE C TIOMOIIBIO rpaduKOB

Pemenue 3a1a4 Ha ABMXKCHUEC TCI 110 I[ef/'ICTBI/IeM CHJIbI
TAXKCCTHU.

Pemenne 3aaa4 Ha ABUXKCHUC TCII C CONPOTUBJIICHUEM
Pemenue 3aa4 Ha ABHUXKCHUC TCII 110 OKPYIKHOCTH.

Pelenue 3a1a4 Ha 3aKOH COXPAHEHUS UMITYJIbCA.

Peienue 3a1a4 Ha 3aKOH COXPAHEHUS UMITYJIbCA.
Perienue 3a1a4 Ha 3aKOH COXpaHEHHsI YHEPTUU

OxcnepuMeHTanbHas padota Ne 1. «Omnpenenenne Maccol
MJIACTUIMHOBOTO IAPUKA U TIOTEPH MEXAaHUYECKON IHEPTHH

IIPU HEYIIPYTOM YZape»
Pemenue 3ana4 Ha cTaTUKY

OxcnepumenTanbHas padota Ne 2 «Onpenenenne KIT/]
HAKJIOHHOM TJIOCKOCTH»

Pemienue 3a1a4 Ha ra30BbI€ 3aKOHBI.
Pemenue 3a1a4 Ha ra3o0BbI€ 3aKOHBI.
Pemenue 3aa4 Ha (ha30BbIe NpeBpaleHus

OkcnepuMeHTanbHast padora Ne 3. « Onpenenenue
IJIOTHOCTU HEU3BECTHOM JKUKOCTH

Pemenue 3aga4d Ha paGOTy rasa v 3aKOH KYJ'IOHEL

OxcnepumeHTanbHas padota Ne 4. «OnpeneneHue
YHUBEPCAIBHON Ta30BOU MOCTOSTHHON»

OkcnepuMmeHTanbHas padota Ne 5. «M3mepenue
aTMOC(EepHOTO AABICHHSD)

Pemenue 3agau Ha 3akon Kynona.

Homepa
3aga4

1-6
Vu. §11-12

7-12

13-20

21 - 37

28 —-33

34 -39

40 - 46

47 - 53

54 - 60
61 - 67

68 - 73

74-79

80 -85



34-35 2 Pemenue 3amau Ha 3akoH Kynona, Ha Hanps>KEHHOCTh 86 —-91
AJIEKTPHUYECKOTO TOJIS.

11 xnacc

1 1 Cucremaru3anusi Marepuaia kypca 10 kimacca.
TecTtupoBaHue https://phys-ege.sdamgia.ru

2 1 OkcniepuMeHTaNbHAs pabora Ne 6. «OnpenencHue
MOBEPXHOCTHOTO HATSDKEHUS TAHHOM JKUIKOCTH, UCTIOIB3Ys
KHUJIKOCTh, TOBEPXHOCTHOE HATSHKCHUE KOTOPOU U3BECTHO»

34 2 Pemenue 3amad Ha pa3HOCTh OTCHIIMAIIOB. 92 -96

5 1 Pemrenue 3a1a4 Ha 3JEKTPUIECKUAN TOK. 97 -99

6 1 Pemenue 3a1ay Ha JIEKTPOEMKOCTh 100-102
7-8 2 Pemenwue 3ana4 Ha 3akoH OMa /15t IOJTHOM TISTTH. 103 - 108
9 1 Pemrenue 3amay Ha npuMeHeHHE 3aK0Ha Ammiepa 109-111
10 1 Pemenue 3ana4y Ha npumeHeHue 3akoHa JlopeHna. 112- 115
11 1 DkcnepuMeHTanbHas padora Ne 7. «OnpenenaeHuu MI0THOCTH

KYyCKa IJI1aCTUJINHa»

12-13 2 Pemrenne 3a7a4 Ha Koe0aTEIbHOE IBUKEHHE. 116 - 121
14-15 2 Pemenue 3amay Ha Kojie0aTeIbHOE IBIKEHUE. 122 - 128
16 1 OkcnepuMeHTanbHast padora Ne 8. «VccrnenoBanue

3aBHCUMOCTH COTIPOTHUBIICHUE TEPMHICTOPA OT TEMIIEPATYPHI»
17-18 2 Pemenue 3a1a4 Ha reOMETPUYECKYIO U BOJIHOBYIO OINTHKY. 129 - 134

19 1 OxcnepumeHTanbHas padota Ne 9. «OnpeneneHue
MOKa3aTessl MPeTOMIICHHS BEIECTBA MIIOCKOMapaieIbHON
TUTACTHHBI OTHOCUTEIFHO BO3IyXay

20 1 OkcnepuMenTanbHast padora Ne 10. «Onpenenenue
Kod(purmenTa mpesoMICHUS KUIKOCTH, HAXOSAIICIHCS B
CTaKaHe»
21-22 2 Pemenue 3anau Ha GpoTordp ekt 135 - 140
22-23 2 Pemenue 3amau Ha TeMy «DJIEKTpOMarHUTHAS UHITYKITHS
24-25 2 Pemenue 3ana4 no teme «I'eHepUpOBaHUE DIEKTPUUECKON

sHeprun. TpaHchopmaTop»

26-27 2 Pemenne 3ama4u no teme «Koirebanus u BOHBD) « CBETOBEIE
BOJIHBI»


https://phys-ege.sdamgia.ru/

28-29 2 Pemenue 3amau mo reme «AtomHas pusuka u puznka
aATOMHOTO SI/Ipa

30-31 2 O6o0maroiiee MOBTOPEHHE
32-33 2 O6o06matoniee MOBTOPEHUE
34 1 O6o0maromuii ypox.
3agaun

1. JIBa Tenma ABMXKYTCS HaBCTpeuy APYr APYry Tak , 4To 3a Kaxzabie 10 ¢ paccrosiHue MExmy
HUMHU yMeHblaeTcss Ha 16 M. Eciam »tu Tenma OynyT ABUraTbCs B OJHOM HAampaBiICHUH C
MPEKHUMU IO BEIMYMHE CKOPOCTSAMU, TO 32 5 ¢ PACCTOSTHUE MEXY HUMH yBennuuTcs Ha 3 M. C
KaKoOW CKOPOCTBIO ABMXKYTCS Kaxaoe u3 atux ten? (1,1 m/c, 0,5 m/c).

2. YenoBek, UAYIMIMHA BHU3 MO OIYCKAIOIIEMYCSl ICKalaTopy, 3aTpauyuBaeT Ha CIOyCK 1 MUHYTY.
Ecnu uenoBex Oyner unaté BABOoe ObIcTpee, OH 3arpatuT Ha 15 cexyHa MeHbiie. CKOJIBKO
BpeMeHH OH OyzeT cryckathes, cTost Ha ackanarope? (100 c).

3. Ilo HakIOHHOW JOCKE MYCTHJIM KaTUThCS CHU3Y BBepx mapuk. Ha paccrosaum 30 cMm oT
Hayaja MyTH MIapuK MoObIBajl IBaxnabpl: depe3 | ¢ u uepe3 2 ¢ mocie Havajga JIBUKCHUS.
Onpenenure HaYaJIbHYIO CKOPOCTh U YCKOPEHHUE ABM)KEHHE ILIapHKa, CUYUTasl €ro MOCTOSHHBIM.
(0,45M/c,03m/c?).

4. Ilpu paBHOYCKOPEHHOM [IBJKEHMM TOYKa IMPOXOAMT B TMEpBbIE JBa PaBHBIX
MOCJIeI0BATENbHBIX MPOMEXKYTKA BpeMEHU Mo 4 ¢ Kaxnaplid, nytu 24 M u 64 m. Onpenenure
HAyalbHYI0 CKOPOCTh M yCKOpeHMe JBikymeiics Touku. (1 ™M / ¢, 25 m / ).

Mycte v - HA4YANEHAA CKOPOCTh, & - YCKOpeHHe. B neperie 4 ceKkyHAbl TO4HKa NpoxcdnT NyTh
vot+at"2/2=4v0D+8a=24m

1 nprobpertaeT ckopocTe w1 = w0 + at = v0D + 4a (3710 BygeT Ha4YalneHoA CKOpoOCTeHD OnA
ETOpOra NpoMexyTea) - B cneoyolre 4 cek Todka NpoxodWT paccToAHWE
vit+at"2/2=(v0+4ay4d +Ba=4vi + 2da =64 m

Mony4unn 2 ypasHeHKA:

4vD + 8a = 24

4vD + 24a = 64

BemMmTans M3 BToOporo ypasHeHWA nepeoe, nonydun 18a = 40, T e. a = 10/4 = 2.5 mfcn2
SHauuT, vO = (24 - 8a)4 =6 - 2a = 1 mic.

OTreet: vO = 1 fc, a = 2,5 mfch2.

5. ABTOMOOMIIB TIpO€Xall MOJIOBUHY MTYTH CO CKOPOCTHIO 60 kM / 4. Clenyromuii OTpe30K MyTH
OH eXaJl cO CKOPOCThIO 15 KM / 4, a mocieIHuil OTpe30K MyTH — O CKOpPOCThIo 45 kM / 4. KakoBa
CpeIHss CKOPOCTh aBTOMOOMJIS, €CITM BTOPOW U TPETUI OTPe3KU MPONEHBI 32 OJJMHAKOBOE



Bpemsa? (40 kM / u).
40 Km/u. Pewertue. Cpemarsisi CKOPOCTH ABTOMOOHILA HA BTOPOH I[IOJIOBMHE

v, + v,

OYVTH COCTABIISEeT e Ilonsoe BpeMs ¢ IPOXOXMOACHUS [IVTH S
5 s 2v, + v, + v,
t = - +—=33——————_. Torga cpelHsisd CKOpPOCTL HAa
2v, 2 Lt 2v, (Uz + vy )
2
s 2v, (v, + U:l) ( xxoa )
BCeM OyTH paBHA D, = — = —————————= = 40 — ’
i 2v, +v, +v, \

6. MoTtopHas j10/1Ka IPOXOIUT PACCTOSHUE

S-paccToAaHue
Mexay 1BymMs A u B o Teyenuto pexu 3a

GHODOCTI: TEHEHHWA= CKOPOCTH NNoTa w2

BpeMms 3 4, a IJI0T — 3a Bpems 12 4. V2=S/t2=S/12
CKOJIbKO BPEMEHHM 3aTPATUT MOTOPHAs CropocTb Nogry v1 no TeseHuo v1+v2 NpoTHe v1-v2
J07Ka Ha oOpaTHbIN MyTh? (6 4.). v1= S/t1-v2=5/3-5/12=35/12

7. CBO60,Z[HO [14/IA0LLIEE TEJIO MPOLLIO t3=S/(3SM2-5/M12)=5/25/12=6 yacoB

nocieanue 30 m 3a 0,5 ¢. C Kkako# BBICOTHI
nagano teno? (200 m).

8. JIbDKHUK ckaTuics ¢ ropsl ummHou 60 M 3a 15 ¢, a 3aTem npoexail o TOpu30HTaIbHOMY
y4acTKy elle 30 M 10 octaHoBKM, HaliiuTe cCKOPOCTh JIBKHHUKA B KOHIIE CITyCcKa U
YCKOpEHHe Ha TOPU30HTaIbHOM yuacTke. (8 M/ ¢, 1,1 m/ c?).

9. Teno bporieHo BepTUKaIbHO BBEPX € HAYAJIBHOU CKOpOCThIO0 Vo. Korma oHo nocturio
BBICIIIEH TOYKH, U3 TOU e HaYalIbHON TOYKH C TOH k€ Ha4aJbHOW CKOPOCTHIO OPOIIEHO BBEPX
npyroe Teno. Ha kaxoii Beicote H tena Berpersates? (H=3Vo/ 8Q).

10. Teno HaunHaeT cBOOOIHO MMagaTh ¢ BLICOTEI H = 45 M. B TOT K€ MOMEHT U3 TOYKH,
pacIoyio’)keHHOM Ha BbicoTe h = 24 M, OpocatoT Apyroe Tejao BepTUKaabHO BBepx. O0a Tena
NaJaroT Ha 3eMJII0 OJIHOBpeMeHHO. HaliiuTe HayanbHYI0 CKOPOCTh BTOPOTO Tena, NpuHsB g = 10
M/ c? (Tm/c).

11. W3 manra, TexkaIiero Ha semie, obeT mox yriom 45° k ropusoHTy Bosia ¢ HadaIbHOI
ckopocThio 10 M/ ¢. [Tnomans ceueHns oTBepcTHs nuIanra 5 cm2. Haifaute mMaccy cTpyH BOJIBI,
HaxoJsmielics B Bozayxe. (7,2 Kr).

12. B mu¢re omyckaromemcs ¢ yckoperueM 1,3 M / ¢, Ha npyxkune xecTkocTsio 595 H / M
BUCHT Ipy3. Haifaure Maccy Tpysa, eci yAIHHEHHe IpyKuHBI paBHO 1 cM. g = 9,8 M /c2. (700

r).

13. ABTOMOGHIIL HAYaN JBIDKEHHE ¢ yckoperueM 3 M/ c2. TIpu ckopoctr 60 KM / 1 €ro
ycKopeHue crano paBHo 1 M/ c2. OnpenenuTte, ¢ Kakoil yCTaHOBUBIIEHCA CKOPOCTHIO (KM / 4)
OyzeT IBUTaThCs aBTOMOOWITB, €CITH CHJIA TATH OCTAETCS MOCTOSIHHOM, a CHJIa COTIPOTUBIICHUS
IpONOpLUHOHATIBbHA CKOpocTH. (90 kM / ).

14. Mapamnmrotuct Maccoit 80 Kr ciyckaeTcsl Ha mapalioTe co CKopocThio 5 M/ ¢. Kakoii 6yzaer
YCTaHOBUBIIASICS CKOPOCTb, €CIIM Ha TOM € MapaliroTe Oy1eT CycKaTbes MalburuK Maccoi 40
Kr? Cuutartp, 4TO CHJIa CONIPOTUBIIEHUS BO3AYyXa IPONOPLHUOHAIBHA KBapaTy CKOpocTH. (3,57 M
/ ¢).



15. Jlpa [llapuka u3 o1HOro MaTepuaia naaaT B Bo3ayxe. OTHOLIEHHE painyCOB IIApPUKOB
paBHO 4. BO CKOJIBKO pa3 00JIbllIe CKOPOCTh YCTAHOBUBIIETOCS MaI€HHsI KPYITHOTO HIapuKa’?
Cuna conpoTuBIEHHS IPONOPLMOHAIbHA IIJIOUIA/IA IONEPEYHOI0 CEUEHUS IIIapUKa U KBaJpary
ero ckopocth. (2).

16. [Ins mapuka maccoil 1 r ycTaHOBUBILIASCS CKOPOCTh PABHOMEPHOTO JBUKCHUS B
BO3yXe(TpHu mageHnu ¢ 00mbIoi BeicoThl) 100 M / ¢. yeMy paBHa Macca (B T') IIApUKa U3
TaKOro kK€ MaTepuasa, yCTAaHOBUBILASCSA CKOPOCTh najeHust kotoporo 200 m / ¢. Cuna
COIPOTUBIICHUS IPONOPLUMOHATIbHA IIOIAH ITOIEPEYHOr0 CEYEHUsI IIapUKa U KBaipaTy €ro
ckopoctH. (64 T1).

17. HaganpHas ckopocts Teia paBHa 10 M / ¢. CumTtas, 4To Ha TEJIO ACHCTBYET TOJIBKO CHIa
COIIPOTHUBIIEHUE CPEJIBI, TPOIIOPLUOHATBHA €T0 CKOPOCTH, C KO PHUIIMEHTOM
MPOMOPLUUOHAILHOCTH 2 KT / ¢, HAWUTE pacCTOsSHUE, MPOIICHHOE TEJIOM JI0 OCTaHOBKH. Macca
tena 4 kr. (20 m).

18. Teny TOMYKOM COOOIIMIU CKOPOCTh, HAIIPABIEHHYIO BBEPX BOJb HAKIOHHOM IIIOCKOCTH.
BricoTa HakJIOHHOM TUTOCKOCTH 4 M, ee TiHa 5 M, kodddumuent Tpenus 0,6. Bo ckoibko pa3
BEJIMYMHA YCKOPEHHUS TIPH IBH)KCHUU Teja BBEpX OoJIbIile, YeM pH aBrkeHnd BHU3? (9).

19. Teo NOAHMUMAIOT BBEPX BJIOJIb HAKJIOHHOM IJIOCKOCTH, IIPHKIIAIbIBAS K HEMY
TOPU30HTAIBLHYIO CHITY, BEJIMYMHA KOTOPO BBOE OOJIbIIIE JCHCTBYIOIICH Ha HETO CUJIBI
TsDKeCTH. BbIcOTa HAaKIIOHHOM IUIOCKOCTH paBHa 3 M, ee ;uinHa 5 M. Haiinure yckopenue tena,
ecu ko3 durment Tperus pased 0,2. (: M/ c?).

20. YyryHHOe siipo Macchl m NaaeT B BOJIE C MOCTOSIHHON ckopocThio V C Kakoi cuiloi Hazlo
TAHYTb €0 BBEPX, YTOOBI OHO MOJAHUMAIIOCH CO CKOPOCThIO 2 V ? CHila CONPOTUBIICHUS IPSIMO
npornopuroHanbHa BenuurHe ckopoctd. (F=3mg (1 —ps/ p), ps— IIOTHOCTH BOMBI, P —
IUIOTHOCTB YyT'yHa.

21. CamoreT enaeT «MEepTBYIO METIII0». B HUKHEH TOUKe TPACKTOPUH CHIIA, IIPHKIMAFOIIIAsT
JIeTYMKA K CUJICHBIO, B 5 pa3 OoJbllie CUIIbI TSHXKECTH. B BepxHeil Touke JEeTUMK UCTIBITHIBAET
COCTOSIHHE HEBECOMOCTH. BO CKOJIBKO pa3 CKOPOCTh camoJieTa B HUKHEW TOUKe OOJIbIIe, YeM B
BepxHei? (2).

22.Bec HekoToporo Tena Ha nomtoce 3emau Ha 313,6 MH Gosbiie, ueM ero Bec Ha SKBaTope.
YeMy paBHa Macca 3Toro Tena? YIiioBas CKOPOCTh BPaIeHHs 3eMIH BOKPYT cBoei ocu 7x107
pan/ c, paguyc 3emiu 6400 kM. 3eMitro cunTath uaeadbHbIM mapom. (10).

23. T'oHOYHBIN aBTOMOOMIIE Maccoii 2500 Kr eeT mo mocce co CKopocThio 360 KM / 4 BIIOJb
9KBATOPA, HA CKOJBKO OTIMYAIOTCS CHIIBI JIABJICHUS aBTOMOOMJIS Ha ITOJIOTHO JOPOTH TPH €0
JBUKEHHH C 3alajja Ha BOCTOKA U C BOCTOKA Ha 3amaja? YTIIOBasi CKOPOCTh BPAIICHUS 3eMIIU
7,3x10% pan /c. (73).

24. Tonkyto nenouky jquuHoH 1 M u maccoit 200 r 3aMKHYJIM B KpPYTJI0€ KOJIbIIO, TIOJIOKUIIM Ha
[JIaJIKyI0 TOPU3OHTAIBHYIO IOBEPXHOCTh U PACKPYTHIIM BOKPYT BEPTUKAIBHOM OCH TaK, YTO
CKOPOCTB Ka)KJIOT0 AJIEMEHTa Ieno4kH paBHa 5 M / c. Haiinute HaTspkenue nenouku. (5 H).

25. Pe3unoBsii mHyp umrHOi 0,8 M 1 Maccoit 300 r umeet Gpopmy kpyrioro konsia. Ero
HOJIOKHIIM Ha TJIa/IKYI0 TOPU30HTAIBHYIO IIOBEPXHOCTh M PACKPYTUIIM BOKPYT BEPTUKAILHON
OCH TaK, YTO CKOPOCTh Ka)KJOT0 3JIEMEeHTa KoJiblla paBHa 3 M / c. HaiinuTe yanuaenue (cm)
IHypa, ecim ero xectkoctb 30 H/ m. ( 10 cm).



26. C KaKoi CKOPOCTBIO TOJKEH BPAIIAaThCs MAPUK BHYTPH cepsl paarycoM 28 cM, 4ToOBI BCe
BPEMsI OCTaBaThCs B TOPH30HTAIBHOM IIIOCKOCTH Ha BbicoTe 20 cM OT HibkHeil Touku cdeprr? (3
M/ c).

27. I'mpbka maccoit 100r, mpuBsizaHa K pe3MHOBOMY ILIIHYPY, BPAIIAeTCsl C YIIIOBOKH CKOPOCTHIO
10 paji/ ¢ IO OKPYKHOCTH B TOPU3OHTAIBHOM IIOCKOCTH TAK, YTO MIHYP cocTapiseT 60° ¢
BepTuKaibio. Haiiaure ymmHy (B €M) HEpacTSHYTOro HIHYpa, eciu ero xectkocts 40 H / m. (15
cM).

28. Konpkobesxerr Maccoit 60 Kr OpocaeT B TOPU30HTAILHOM HaIPaBJICHUH KaMEHb MacCOu 2 KT
co ckopocThio 15 M/ c. Ha kakoe paccTosiHue OTKaTUTCS IPU 3TOM KOHBKOOEXKEII, €CITH
W3BECTHO, YTO KO3 PUIIMEHT TPEHHS 110JI03beB 0 jea paBeH 0,027 (0,625 m).

29. caHKHM Maccoi M COCKaJIb3bIBAIOT C TOPBI BBICOTOW h M MPO#i/Is1 HEKOTOPOE pacCTOSHUE,
octaHapnuBaroTcs. Onpenenure padoTy, KOTOPYIO HY)KHO COBEPIIHTH, YTOOBI BTAIIUTH CAHKH
obpatHo Ha ropy, (2 mgh).

30. ITyns ymapsiet co ckopocthio 400 M / ¢ B TICHTp 11apa, MOABCIICHHOTO HA HUTH JJIMHOU 4 M,
U YIPYro OTCKaKuBaeT oT Hero. OnpeenuTe yroil, Ha KOTOPbIH OTKJIOHSIETCSI HUTh, €CITH Macca
mynu 20 r 1 Macca mapa 5 kr. (29,5°).

31. V3 1ByX aOCOIOTHO YIPYTHX MIAPOB mIap OOJBIICH MacChl 10 yaapa mokouics. B
pe3ynbTaTe MPsSMOTo yJapa MEHBIIHH ap MOTepsT ¥4 CBOSH KHHETUYECKOU dHeprun. Yemy
paBHO OoTHoIIeHHE Macc mapos? (3).

32. Illap Maccoit 4 Kr, UMEIOIU CKOPOCTb 5 M / C, CTAJIKUBACTCS C TOKOSIIUMCS LIApOM TaKOH
e Maccbl. Cunras yap a0CoII0OTHO HEYNPYTMM, HaWAUTE BbLAECTUBIIEECS KOJTUUYECTBO TETIJIOTHI.

(25 JIx).

33. ITyns neteBmiasi TOpU30HTAIBHO CO CKOPOCTHIO 40 M / ¢, monaiaeT B OpyCoK, MOABEIICHHbIIH
Ha HUTH JUIMHOHU 4 M, U 3acTpeBaeT B HeM. OnpenenuTe yroii, Ha KOTOPbIA OTKIOHUTCS OpPYCOK,
ecu macca iy 20 T, a 6pycka 5 xr. (159).

34. JIarymxka maccoit 100 r cuaut Ha KoHue gocku macco 900 r u anmuuo# 50 cMm, KoTopas
CTOUT Ha TJIaIKOH TOPU30HTAIBHOM MoBepXHOCTH. JIaTymKa npsiraer mox yriaom 15° Bnoms
nocku .KakoBa momxHa ObITh HadallbHAsE CKOPOCTh JIATYIIKU, YTOOBI OHA TIPU3EMIIUIIACh Ha
JIpyrom Kosie f1ocku? (3 m/ c).

35. Ha ckoIbKO CMECTUTCS HeMOABIDKHAS JIoaka Maccoii 280 kr, ecin yenoBek Maccoii 70 kr
MepENJIET ¢ €€ Hoca Ha KopMy? PaccTostHue OT Hoca 0 KOPMBI 5 M CONTPOTHUBIIEHUE BOJIbI
npeHedpexxumo maio. (1 m).

36. JlBa prrbaka JOBAT pbIOy B 03epe, CUs B HENOABMXKHOM no/Ke. Kyia u Ha CKOJIbKO
CMECTHUTCS JI0JIKa, €CITM PhIOAKH MOMEHstoTcs MecTamu? Macca moaku 280 Kr, Macca 0JHOTO
peibaka 70 xr, macca apyroro 140 kr, paccTosHue Mexay peidakamu 5 M. ConpoTuBieHne
BOJIbI IIPEHEOPEKUMO MaJIo.

(Jlogka cMecTHTCS B CTOPOHY IepeMelieHust 0ojiee Jerkoro u3 ppioakos Ha 0,71 m).

37. Teno maccoii 990 r 1eKuT Ha TOPU30HTAJIBHOM MOBEPXHOCTH. B Hero nomnagaet myins Maccoi
10 r u 3acTpeBaeT B HeM. CkopocTh nynu 700 M / ¢ 1 HampaBlieHa TOpU30HTaAILHO. Kakol myTh



npoiizer Teno 1o octanoBku? Koaddumment tpenus mexay tenoM u nosepxHocteto 0,05. (50
M).

38. Tenexxka macca koTopoit 120 Kr, IBHIKETCS 10 pelibcaM 0e3 TPEHUs CO CKOpocThio 6 M/ ¢. C
TENeKKH COCKAKMBAeT YeoBek Maccoit 80 kr mox yriom 30° k HanpaB/IeHHIO ee BHKEHHUS B
TOPU3OHTAIILHOM TI0CKOCTH. CKOPOCTh TEISKKH YMEHBIIASTCS IpH 3ToM 10 5 M/ ¢. Kakoi
ObLIa CKOPOCTh YeNIOBEeKa BO BPEeMs IPbDKKA OTHOCUTENbHO 3emin? (8,6 M/ c).

39. JleTsmmii co CKOPOCTHIO 56 M / ¢ CHapsiA pa3opBalics Ha 1Ba 0CKoJka, OCKOJIOK Maccoil my =
m/3,rae M- macca cCHapsaa, MPOIOJDKACT MOJIET B TOM K€ HAIIPABICHUH CO CKOPOCThIO 112 M
/ ¢. Uemy paBHa BeIMYMHA CKOPOCTH BTOPOTO OCKONKa? (28 M/ ¢).

40. JIBa mapuka ¢ pa3HbIMA MaccaMU IOJIBEIICHBI HA HUTAX OJMHAKOBOM JJIMHBI B OJTHOU
Touke. HuTH OTBOAT B MPOTUBOMOJIOKHBIE CTOPOHBI 10 TOPU3OHTATBHBIX MOJIOKEHUN U

ormyckatot. [locne abcooTHO HEYIPYToro yiapa mapuKoB HUTH
ml _ 1+ -/1-cosa

(— )

OTKZIOHUTINCb OT BEPTUKAJZIbHOIO NOJZIOXKEHUA Ha yron a. OI'Ipe,CI,EJ'IMTe m2 1- -'-.Ili_ﬂ'
OTHOLWEHNE MaccC WapUKos.......

41. C BepumHbI oxycdepsl paguycoM R cockaib3biBaet Tenno. OnpeaennuTe BBICOTY OTPhIBA
Tena OT moycdepsl. BEICOTY OTCUUTHIBATE OT OCHOBAHHMS MOTYCEPHI K TPSHUEM HE
yuuthiBath. (2/3R).

42. ap paauycom R mokouTcs Ha nmoBepxHocTH 3eMiH. C BEpXHEH TOUKH MIapa CKOJIb3UT U3
COCTOSIHHSI TIOKOSI T€JI0, pa3Mepbl KOTOPOT'0 MHOT'O MEHbIIIE pa3MepoB mmapa. Ha kakoit BeicoTe
HaJl TOBEPXHOCTHIO 3eMn Tesio oTaenutes ot mapa? (5/3 R).

43. [IpeameT Maccoil m BpalaloT Ha HUTH B BEPTUKAIBHOM MIIOCKOCTH. Ha ckonbko cuia
HATSHKEHUS HUTH B HIDKHEH Touke Oyzer Oosbiie, 4eM B BepxHei? (6mg).

44. Kakoii kuHeTHYeCcKo! 3Heprueit 061aasaeT Teno Maccoi 0,5 KI'y OCHOBaHHUS HaKIIOHHOMN
IJIOCKOCTH, €CJIM OHO MOJIHUMAETCs BBEPX IO MJIOCKOCTH 3a CUET 3TOM SHEPIMH Ha BHICOTY | M?
KoadduiuneHT TpeHus Mexxay TeaoM U MI0cKocThio 0,2. yroj HaKkJIOHA INIOCKOCTH K TOPU30HTY
45°, (6 JIx).

45. C HaKJIOHHOW TIIOCKOCTH, obpa3syromiei yro 45° ¢ ropu30HTOM, ¢ BEICOTHI 1M
COCKaJIb3bIBaET HEOOJbINAs Mmaiiba. B KoHIe criycka y OCHOBaHUS HAKJIIOHHOM IJIOCKOCTH Inaiiba
a0COITIOTHO YIIPYTO yJapseTCsi O CTEHKY W TIOJHUMAETCS BBEPX M0 HAKIIOHHOH 1iockocTr. Ha
KaKylo BBICOTY (B CM) IOJJHUMETCS I1aiiba nocne yaapa, eciu KodpQHUIUEHT TpeHus Maiobl 0
mockocth 0.25? (60 cm).

46. CaHKM COCKaIb3BIBAIOT C BBICOTHI 15 ¢M 10 rope ¢ yriaom HakaoHa 45° k ropusonty.
[Tporinsg 24 M 10 TOPU3OHTANIM, CAHKH MOJHUMAIOTCS Ha IPYTYIO TOPY C TAKUM K€ YIIIOM
HakiIoHa. OnpeaenuTe, Ha Kakylo BBICOTY IOJHUMYTCS 10 BTOPO# rope, eciiu KO3 QHUIIUEeHT
Tpenus Ha BceM niytu 0,2. (6 m).

47. Tenexka maccoit 50 KT ABHUKETCS CO CKOPOCTHIO 2 M / C TIO TJIaJIKOW TOPU30HTAIBHON
MOBEPXHOCTH, Ha TEJIEKKY C BBICOTHI 20 cM magaeT rpy3 Maccoii 50 Kr u ocTaeTcsi Ha Hell.
Haiinure komudecTBo BoiaenuBIneiics Ternotel. (150 k).



48. B map maccoii 440 r, BUCSIINMN Ha JIETKOM CTepKHE AMnHOM40 cM, IONaJaeT U 3aCTPEBAET B
HEM FOpPU3OHTANIBHO JieTsas nysst macco 10 r. [Ipu kakoil MUHUMAaJIBHOM CKOPOCTH TYJIH ILIap
MI0CJI€ ATOTO COBEPIIHT MOJHBIA 000POT B BepTHKAIBHOM TutockocTu? (160 M/ ¢).

49.V crenbl crout nectauna. KosdduiueHnT TpeHus 1ecTHUIBI 0 cTeHy — 0.5, JECTHHIIBI O
semutto — 0,4.0mnpeenute HAMMEHBIIHN YroJl, KOTOPBIH MOKET 00pa30BbIBaTh JICCTHHIIA C
3emileii He cockanb3biBas (45°).

50. Jlectauia, Macca koTopo# 20 Kr, IPUCIOHEHA K IVIaJKON BEPTUKAJIBHOM CTEHE MO YIJIOM
300, LleHTp TsHKECTH JIECTHULIBI HaxoauTcs Ha 1/3 ee mymHBI OT ocHOBaHus. Kakyro
MUHHUMAJIBHYIO CUITY HEOOXOIUMO MPUIIOKUTH K CEPEAMHE JIECTHHULIBI, YTOOBI OTOPBATH €€ OT
BEPXHUH KOHEI[ OT cTeHbI? HuKHUI KOHEI JICCTHHIIBI TTPH 3TOM He cKoab3uT. (77,3 H).

51. Koneco paauycom 0.5 m u maccoit 10 kr ctout nepen crynenbkoit Beicotoit 0,1 m. Kaxyro
HaMMEHBIIYIO TOPH30HTAIBHYIO CHITY HaJl0 IPUIOKUTH K OCH KOJIeca, YTOOBI TIOAHATH €ro Ha
ctynenbky? (75 H).

52. Tlox kakuM HauOOJIBIINM YIJIOM (B rpagycax) K BEpTUKAJIN MOKET CTOSATh JIECTHUIIA,
IPUCIIOHEHHAs K IJ1a/IKOM BEpTUKAJIbHON CTEHE, €CIM KOA(PQUIMUEHT TPEHUs JIECTHULIBI O 110J1
0,5? LleHTp TSKECTH JTECTHUIIbI HAXOAUTCA B ee cepeune. (45°).

53.B BepTUKAIBHO PACIIOJIOKEHHOM IIMJIMHIPE TOCTOSIHHOTO CEYEHUS 0] HEBECOMBIM
MOJIBUKHBIM MOPIITHEM HaX0IUTCs Bo3AyX. Ha mopiiens craBsat rupro maccoii 10 kr. Ha ckonbko
MEPEMECTHUTCS TTOPIIIEHB, €CITH TEMIIEPATypa BO3AyXa B IUIUHIPE MOACPKUBACTCS
noctossHHOM? ATMocdeproe naBnenune 100 klla, momanp ceuenus mopuras 100 cM?,
paccrosiuue nopiHs 10 nHa nuauHapa 100 cMm. (8,9 cm).

54, OBvem NyIbIpEka BOZAY XA MO MEPE ECNNEIEAHMA CO OHA YEENWMMMNCA B n paz. Kakoea rnybuHa ozepa? MzmeHeHHEM

P(n—1)

TEMNEPaTYPEl C rNYBKWHOR MOXHO NpeHebpeyde. (h= 7) .

PE

P - EITMDCEIJEFIHDE A4aeneHWe, p — NAOTHOCTE BOOEIL.

55. OtkpbITas ¢ ABYX KOHIIOB TpyOKa AuHOM 0,76 M 10 OJIOBUHBI IOTPY’KEHA B PTYTh.
CKOJIbKO PTYTH OCTAHETCS B TPYOKe, €CIH, INIOTHO 3aKPhIB BEPXHEE OTBEPCTHE, BBIHYTh TPYOKY
u3 prytu? AtMocdepHoe naBieHne — HopmainsHoe. (30 cm).

56. JlapneHue BO3Lyxa BHYTPH IIIOTHO 3aKyTIOPEHHOH OyThUIKK mpu Temnepatype 7° C paBHO
150 xITa. o xakoi#t Temmneparypsi (1o mkane Llenbcust) Hamo HarpeTh OYTHUIKY, YTOOBI U3 HEE
BbIJIETENIA TPOOKA, €CIIM U3BECTHO, YTO BHITACKUBAHUS MPOOKH 10 HAarpeBaHUs OYTHUIKH

TpeGoBanack MUHEMaNbHas ciia 45 H? Tlnomans nomnepeysoro cederns npooku 4 cm?, (217°

Q).

57. Crauana ra3 HarpeBaroT u3oxopHo oT 400 K 1o 600 K, a 3arem HarpeBatoT u300apHO /10
temneparypsl T. ITocne 3Toro ra3 npuBoAsT B HCXOJHOE COCTOSIHUE B MPOIIECCE, IPU KOTOPOM
JaBJICHHE YMEHbIIAeTCs MPSAMO MPONOPIHOHAIBHO 00beMy ra3a. Halingute temneparypy T (B
kenbpBuHaX). (900 K).

58. JIBa cocy/a coeMHEHbI TOHKOH Tpy6Koii ¢ kpaHoM. B mepBoM cocyzie oobemom 15 am®
HaXOJUTCA ra3 MoJ1 IaBJIeHUEM 2 aTM, BO BTOPOM —TaKoi ke ra3 noj aasieHuem 10 at™. Eciou
OTKPBITh KpaH, TO B 000MX COCyJaX ycTaHaBIUBaeTCs aaBneHue 4 atM. Haliqute o0bem (,Z[M3)
BTOpOTO cocyna. Temmeparypa nocrostaHa. (5 mvd).



59. T'a3 HaxXOAUTCsl B BBICOKOM LIMJIMHJPE MO TSYKEIBIM MOPIIHEM, KOTOPBIH MOXKET
nepememarscs 6e3 Tperus. Ilnomans nopuras 30 cm®. Koraa NumuHAp NepeKHHyIH OTKPBITHIM
KOHIIOM BHH3, 00beM Ta3a yBenuuuics B 3 paza. Uemy paBHa macca nmopiHsa? ATMocdepHoe
nasnenne 100 kI1a, g =10 m / ¢? (15 kr).

60. B 6ayutoHe HaXOUTCS Ta3, INIOTHOCTh KOTOPOTO 2 KT / M° u nasienue 10° [Ma. U3 Gayiona
OTKaYaJIx 4acTh Ta3a, IPH 9TOM MACCa ero0 YMEHbIINIAch Ha 4 T, 1aBnenue ynaino 10 0,6 x10°
ITa, Temneparypa ocranachk npexuHeit. Onpenenure oobeM OautoHa. (5 ).

61. ToHKOCTEHHBIN cTakaH Maccoil 50 T cTaBAT BBEpX JHOM Ha MOBEPXHOCTh BOJbI U MEIJICHHO
MOTPY’KAIOT TakK, 4YTO OH BCE BPEMS OCTAETCSI B BEPTUKAJIILHOM M0JIOkKeHUU. Bricota crakana 10
cM, momazp aHa 20 cm?. Ha Kakyro MUHEMaIbHYIO TITyOHHY HaJI0 OIYCTUTh CTAKAH, YTOOBI OH
yronyn? Armocheproe nasnenne 100 kIla, g = 10 M/ ¢ I'my6uHA OTCUMTHIBAETCS OT
MOBEPXHOCTHU BOJIBI 10 YPOBHS BOJBI B CTaKaHe Ha HCKOMOI riryoune. Temmepatypa y
MOBEPXHOCTH M HA TNIyOMHE 0IMHAKOBa. Maccoil Bo3ayxa B ctakaHe npeneopeds. (30 m).

62. 3aKpBITHIi ¢ 000MX KOHIIOB IMIMH/P HAMOIHEH razoM npu temneparype 30° C. Iumuaap
paszeneH moABMKHBIM TETJIOHENPOHUIIAEMbIM TTOPIITHEM Ha ABe paBHbIe yactu 0,5 M. Ha
CKOJIBKO I'PayCcOB HEOOXOUMO HArpeTh I'a3 B OJHON MOJOBUHE LIUIUHAPA, YTOOKI MOPIIEHB
cmectmiics Ha 0,2 m? (404 K).

63. ToHKOCTEHHBII pe3uHOBBIN map Maccoi 50 I HallOJIHEH a30TOM U IIOTPYKEH B 03€pO Ha
rinyouny 100 m.

Haiiaure maccy azota, ecnu map HaxoauTcsi B paBHOBecuu. Atmocdepnoe aasnenue 100 klla,
Temmnepatypa Ha rayoune ozepa 4° C. HatssxkenueM pesuHbl MoxkHO npenedpeus. (0,67 r).

64. CMosKeT /11 BO3yLIHBIN 11ap, HAIIOJIHEHHBIN reueM, yaep:xkaTth rpy3 maccoit 100 kr, eciu
o6weM mapa 150 m*, a macca o6omouxu 8§ kr? JlaBneHue 1 TeMIepaTyp Tejlis BHYTPH Mapa u
BO3/lyXa CHapYKH ofuHaKkoBa u paBHbl 100 kITa u 15° C. (Ma).

65. OnpeieuTe MOABEMHYIO CHITY BO3AYLIHOTO Iapa oobeMoM 100 M3, HaloTHEHHOTO TOPSYUM
Bo3yxoM ripu Temmeparype 147° C. Illap coobmaercs ¢ armocdepoii. Temmeparypa HapyKHOTO
Bo3myxa 27° C, ero aasnenne 700 mm pt. ct. (300 H).

66. B xoMHaTe Ha MOy JIEKUT IMPOYHBIN MOJIBIN MApUK paguycoM 2 cM u maccoit 10 r. Ilpn
KaKOM JIaBJIeHMH aTMoc(hephl OH CMOT OBl BCIUTBITH K TT0ToNKY? Temmepatypa B komHate 20° C.
Jlns orleHKM aTMocdepy cuuTaiiTe uaeanbHbM TazoM. ( 2,5x107 Ia).

67. Korma U3 cocya BBITYCTHIIM HEKOTOPOE KOJIMYECTBO Ta3a, AaBjieHue B HeM ymano Ha 40%,
a abcomoTHas Temneparypa — Ha 10%. Kakast gacth ra3a Beinuia u3 cocyna? (0,33).

68. C KaKoii BBICOTHI I0IKEH OBl MagaTh Tpaj ¢ Temnepatypoii 0°C, 4To6bI rpaaHKa TIpH yaape
0 3eMJII0 pacruiaBuiach? J[js OleHKH COMpPOTUBIIEHUE BO3AYyXa HE YUUTHIBATD. (33 KM).

69. C kako# BBICOTHI JO/HKHBI OB OBI CBOOOHO TAJATh JOXKEBbIC KAIlIN, YTOOBI TIPH yJaape O
3eMITIO OT HUX HE 0CTaloch MOKporo Mecta? HauansHas Temmepatypa xamens 20° C. (265 km).

70. Kycok cBUHIIa yaapsieTcs 0 IPEnsATCTBHE co CKopocThio 350 M / ¢. Kakast wacTs cBUHITA
pacijiaBuTCA, €CJIU BCC TCIIO, BBIACIACMOC IPpHU yAapeC NOTJIOMACTCA CBI/IHLIOM? Haugansnas
Temnepatypa ceunma 27° C. (0,89).



72. I1aTh MoOJEl Ta3a CHaYasla HarpeBaloT MPHU MOCTOSHHOM 00bEME TaK, YTO €ro JAaBJICHHUE
BO3pOCJIO B 3 pa3a, 3aTeM CKUMAIOT IIPH IIOCTOSHHOM JIaBICHUH, JOBEIA TEMIIEPATYPY 10
npexHero 3nauenus, pasaoro 100 K. Kakas pabora coBepilieHa HaJi Ta30M IPH €T0 CKaTUu?

(8300 [Tx).

73. UneanbHblil ra3 B KOJIUYECTBE 4 MOJIb PACIIUPSIOT TAK, YTO €0 JaBJICHUE U3MEHSETCS MPSIMO
MPOMOPIMOHATILHO 00beMy. UeMy paBHA paboTa raza mpu yBEJIMYEHUH €ro TeMrepaTrypsl Ha 10
K? (166 Ix).

74. TeMnepaTypa HeanbHOTO ra3a Maccoii 10 kr MeHsieTcs 1o 3akoHy T=oV? (o.=2 K/ m°®).
Omnpenenure paboTy COBEPIICHHYIO, Ta30M IIPH YBEIHMYECHUU 00BbeMa OT 211 110 41. MomnspHas
Macca raza 12x 10-3 Kr / Montb. (83 MIIK).

75. neanbHbli Ta3 B KoaudecTBe 2 Mosb HaxoauTcs npu temneparype 400 K. O6bem raza
YBEJIMYMIICS B JIBa pa3a TaK, 4TO JaBJICHUE JIMHEHHO 3aBUCUT OT oObema. Haiinure paboTy rasa B
ATOM MPOIECCe, €CJIM KOHEUHas TeMIlepaTypa raza paBHa HadanbHO. (4980 JIx).

76. Ilpu n306apHOM HarpeBaHUU a3y ObUIO co00IeHo 16 /X TerIoThI, B pe3yabTaTe 4ero
BHYTpEHHsIS SHEprHs yBenuuunach Ha 8 JI, a ero oosem Bo3poc Ha 0,002 M3, Haitaure
naBneHue raza. (4 klla).

77. Ha HarpeBanue uaeanbHOro ra3a mnpu nocrosinaom gasiaeHuu 0,1 MIla uzpacxomosano 700
JIx TernoTsl. Ilpu 3Tom 06semM raza Bospoc ot 0,001 10 0,002 M3, a BHyTpeHHss SHeprus rasa
okazainack paBHoit 800 /[x. Uemy Obliia paBHA BHYTpEHHsIsl SHEprus ra3a 1o HarpeBanus? (200

JK).

78. 3apspKeHHbIE MIapUKH, HaXOSIIMECS Ha paCCTOSIHUM 2 M JIpYT OT JIpyra, OTTAIKUBAIOTCS C
cuitoit 1 H. O6mwuit 3apsa mapuxos 5% 107 K. Kak pacupe/enes 5TOT 3apsi MexkILy
mrapuxamu? (3,8 X107 Ki, 1,2x107° Ko).

79. JIBa TOueUHBIX 3apsAja g1 M g2 HAXOAATCSA Ha PacCTOSHUU T IpYT OT Apyra. Eciau paccTosHue
YMEHBIINTB Ha 50 cM, TO cuiia B3aUMOJICHCTBUS yBeIMUMBacTCs B 1Ba pa3a. Haiitu paccrosiHue
r.(r=1,71 m).

80. Ha mienxoBO#M HUTH B BO3/1yX€ BUCUT HEMOABIKHO IIAPUK MACCOU 2 T, UMEIOIITUH 3apsi]
3x1078 Ki1. Onpesienute cumy HaTsKeHUs HUTH, €CITH TOJ IAPUKOM Ha paccTosHuu 10 cM oT
HETO MOMECTUTH PYToOif MApUK ¢ OXHOMMEHHBIM 3apsaaom.2,4x107 K. (1,31 x1072 H).

81. /IBa 0qMHAKOBBIX IPOBOAAIIMX LIAPUKa MAJIBIX Pa3MEPOB PaCIOIOKEHBI B BO3/1yX€e Ha
paccrosHIN 60 cM apyr oT apyra. VX 3apssl pasasl 4x107 1 0,8x107 K. [llapukn npuBoasT
B CONPUKOCHOBEHHME, a 3aTEM YAAIAIOT Ha IpexHee paccTossHue. Onpenennure Cuiry ux
B3aMMOIeHiCTBHSA 10 U TIocyie conpukocHoBerus. (0,8x10° Hu 1,4x10 H).

82. 3apsyKeHHBIi mapHuKk Maccoii 0,588 T MmoJBeIeH Ha ABYX HUTSX, oOpaszyromux yrox 90°. Ha
paccTostHuu 4,2 CM 10 BEPTUKAIM CHU3Y MMOMELIAIOT IPYroi MapHUK ¢ 3aps/IoM APYroro 3Haka,
HO TOTO € 3HadeHud. [Ipu 3TOM cuila HaTsKEHUSI HUTEW yBennuuBaeTcsa BaBoe. Onpenenure
3apsan wapuka. (34 uKn).

83. JIBa 3apsiKE€HHBIX IIapHUKa, MOJBEIICHHBIX HA HUTSAX OJMHAKOBOW IJIMHBI, OITyCKAIOT B
KepocuH. Hanaure mioTHOCTh MaTepraia IIapyuKoB, €CIIU YIOJI PACXO0KICHU HUTEH B BO3yXe U
Kepocune oauHakos. (1600 kr / M3 ).



84. /IBa mapuka, pacroJio’KeHHbIE Ha paccTostHUM 10 cM ApyT OT apyra, UMEIOT OJMHAKOBBIE
OTpHUIIATEIIbHBIE 3aPsAIbl U B3aUMOACHCTBYIOT ¢ crutoi 0,23 MH. HaiiTi uncio n30bITOYHBIX
3JIEKTPOHOB Ha KaxkaoM mapuke. (10*1).

85. B 01HOPOTHOM 3JIEKTPUYECKOM I10JI€ HanpsiKeHHOCTHIO 20 KB / M, BEKTOp KOTOPOii
HaIpaBJieH BEPTUKAILHO BHU3, HA MIEJIKOBOM HUTH BUCUT mapuk maccoit 0.1 kr ¢ 3apsgom 0.2
MK Halinure cuny Hatsbxkenus Hutu. (5 H).

86. Bo ckoJIbKO pa3 yBenMUMTCS CUjla HaTSHKEHUS] HUTH, HA KOTOPOM BUCUT 1apuk maccoit 0,1 kr
¢ 3apsaaoM 10 MxKu, eciiu cucteMy NOMECTUTh B OJHOPOAHOE JIEKTPHUECKOE MOJIE ©
HanpsbkeHHOCThI0 200 KB / M, BEKTOp KOTOpOIi HaIlpaBjeH BepTUKaIbHO BHU3?  (3).

87. ManeHbKuUii IapuK, MOJABEIICHHBIA HA MIEJIKOBOM HUTH, uMeeT 3apsan 49 uKi. B
TOPU30HTAITLHOM 3JICKTPHYECKOM TI0JIe ¢ HanpspkeHHOCThIo 100 kB / M HUTH OTKIIOHWIIACH OT
BEpTHKAIM Ha yrol, TaHreHc kotoporo 0,125. Haiigure Maccy mapuka , g = 9,8 M/ c? (4 1).

88. HaiinuTe BenmuunHy yCKOpeHHsI, KOTOpoe npruodperaet yactuna maccoit 0,1 r ¢ 3apagom 4
MKKI oz neiicTBreM OAHOPOIHOTO ANEKTPHUECKOTO Mo ¢ HanpshkeHHOCThI01000 B / M. Cuity
TAKECTH He YUnThIBaTh. (40 M/ c?).

89. 3apsxenHas yactuia Macco 1 7 ¢ 3apsanom 1 HKi BiaeTaeT B 0JHOPOIHOE SIEKTPUIECKOE
ToJIe C HANPsHKCHHOCTHIO 20 B / M neprieHANKYISIPHO JTUHUSAM HANPSKESHHOCTH 1o, Haliure
OTKJIOHCHHE YaCTHUIIBI OT NTEPBOHAYAILHOT'O HAIMIPABJICHUS Yepe3 2 ¢ MOCIIE MOIaIaHus B MOJIE.
Cuny TsKecTH He yuyuThiBaTh. (40 MKM).

90. TToBepXHOCTHAs MIIOTHOCTH 3aps/ia Ha MPOBOAAIIEM Imape pasHa 0,32 MKn / M2, Onpenenute
HaANPSDKEHHOCTD 3JIEKTPUYECKOTO MOJISI B TOUKE, YAAJIEHHOW OT MOBEPXHOCTH LIapa Ha
paccTosiHue, paBHOE YTpOeHHOMY paauycy. (2,28 kB / m).

91. B aToMe BOJOpO/ia IEKTPOH JBMKETCS BOKPYT MPOTOHA € YTI0Boi ckopocThio 10 paj / c.
Haiitu paguyc opoutsl anekrpona. (0,14 um).

92. JIBa mrapuka, paaguychl KOTOPBIX OTIMYAIOTCS B N= 5 pa3, 3apsHKCHBI PABHBIMU
OJTHOMMEHHBIMH 3apsaMu. Bo CKOJIBKO pa3 M3MEHUTCS CUJIa B3aUMOICHCTBHS MEKIY HUMH,
€CITH UX COeAMHUTH TpoBoiokoit? (1,8).

93. Tpu 3apspKEHHBIX IIapuKa paguycamu 1, 2, u 3 cM coequHuIM npoBosokoi. Kak
pacnpezenutcst o0 3apsn g mexnay mapukamu? (1/6 g, 1/3 g, 1/2 g).

94. B pe3ynbrare cnusiaus 64 MaJeHbKUX OJMHAKOBO 3apsHKEHHBIX KareJieK BObl 00pa3oBaiach
oJiHa OoJibInas Karuid. Bo CKOJIbKO pa3 moTEeHIMAd W MOBEPXHOCTHAS IUIOTHOCTD 3apsijia
00JIBIION KaIuIM OTJIMYAOTCS OT NOTEHIMAIa U IOBEPXHOCTHON MJIOTHOCTH 3apsiaa KaKI0M
mastoit karmu? Karum umerot popmy mapa. (yBenuuutcs B 16 pa3; yBenuuuTcs B 4 pasza).

95 ITy4oK >IEKTPOHOB, IBMXKYIIHXCS CO CKOPOCThI0 1 MM / ¢, monanaer Ha He3apsKEHHBIH
MeTaJUTMYeCKN i N30JMPOBAHHBIN Iap paxuycom 5 cM. Kakoe MakcuManbHOe YHCIIO DIIEKTPOHOB
Hakonutcs Ha mape? (n = 108).

96. Kongencarop emkocthio 2 MK®D 3apsikarot 10 Hanpspbkenus 110 B, 3arem oTkIt04MB OT CETH,
3aMBIKAIOT Ha KOHJIEHCATOP HEU3BECTHOM eMKOCTU. OmpeaenuTe MeKTPUIECKYI0 EMKOCTh
BTOPOT'0 KOHJICHCATOPA, €CIIM HampshKeHue Ha HeM cTasio 44 B. (3 MxD).



97. JIBa nocnenoBaTenbHO COEAUHEHHBIX KOHIeHCaTOpa eMKOoCTsAMU 2 MK®D u 4 MxD
MIPUCOEIMHEHBI K UCTOYHUKY MOCTOSAHHOTO HanpsbkeHus 120 B. Onpenenure HanpsibkeHUe HA
KaxJ1I0M KoHaeHcaTope. (80 B, 40 B).

98. /IBa xonaeHcaropa c eMkocTsMU | MKD u 2 Mx® 3apsauiu 10 pa3HOCTH noTeHuuanos 20 B
u 50 B. Haiitu pa3HOCTh MOTEHIIMAJIOB MIOCJIE COSAUHEHHS KOHJIEHCATOPOB OJJHOMMEHHBIMU
nosocamu. (40 B).

99. I[Ba OJWHAKOBBIX IIJIOCKUX BO3AYHIHBIX KOHACHCATOPA COCAUHCHDI IMTOCJICAOBATCIIbBHO U
HOJKJIFOYEHBI K HCTOYHHUKY IMOCTOSHHOTO TOKa. BHYTPh OIHOTO U3 HUX BHOCAT JHAJIEKTPUK C
JUBJICKTPUIECKOM MMPOHUIIAEMOCTHIO €. JIM3JICKTPUK 3aIOHICT BCE MPOCTPAHCTBO MEKITY
obkmaakamu. Kak U BO CKOJIBKO pa3 M3MEHHUTCS HAPSHKEHHOCTD TOJIS B 3TOM KoHaeHcaTtope?  (
B2/ (1 +e)pas.

100. ITnockuil BO3QyLIHBIN KOHAEHCATOP 3apsyKEH A0 pa3HOCTH noTteHuuanoB 60 B u oTkitoueH
OT UCTOYHUKA 3JIEKTPUUIECKOTO TOKa. [locie 3Toro BHyTph KOHIEHCATOPA MMApaLIETbHO
0OKIaIKaM BBOJUTCS TIJIACTHHA M3 JUAJICKTPHUKA C TUAJIEKTPUUYECKON TPOHUIIAEMOCTBIO 2.
TosnuHa MIaCTUHBI B JIBa pa3a MEHbIIIE 3a30pa MEXKy OOKIIagKkaMu KoHAeHcaTopa. Yemy paBHa
Pa3HOCTh MOTEHIMATIOB MEX/y OOKJIaKaMi KOHEeHcaTopa Mmocie BBeaeHus Audiektpuka? (45
B).

101. CkoybKO BUTKOB ITPOBOJIOKH CJIEYET BILIOTHYIO HAMOTaTh Ha (apdopoByro TpyOKy
paauycoM 10 cMm, 4TOOBI U3TOTOBUTH peocTaT conpoTusieHuem 50 OM? VY nenabHOe
conpoTuBIeHHe MpoBosoku 5x10° Om - m, ee muametp 2 mm. (50).

102. InvHy NPOBOJIOKH YBEIMUUIIN pPacTsHKEHUEM B 2 pa3za. Bo CKoJbKO pa3 yBEIHUUIIOCH €€
compoTtuBienue? (4 pasza).

103. [Ipu nocnenoBaTenbHOM MOAKIOYEHUN K CETH MOCTOSIHHOTO TOKA JIBYX IMPOBOJHUKOB CHJIa
TOKa B ceTU B 6,25 pa3za MeHbllIe, YEM MPU MapaLIETbHOM COEIMHEHUH 3TUX K€ MPOBOAHHUKOB.
Bo ckomnbko pa3 OTIHMYarOTCsl COMPOTUBIIEHUS TPOBOTHUKOB? (4 pasa).

104. Eciii BoNbTMETP COEIMHUTH MOCIEA0BATENBHO € conpoTuBiaeHreM 14 kOm, To npu
HanpspkeHuu B cetd 120 B on nokaxer 50 B. Eciiu coennHUTH €ro nocieaoBaTenbHO ¢
HEM3BECTHBIM COTPOTUBIICHUEM, TO TIPH MOJKIFOUYEHUH K TOH ke ceTH OH mokaxeT 10 B.
Onpenenute BeTUYUHY HEU3BECTHOTO compoTuBieHus (KOM). (110 kOm).

105. K ucToyHuKy TOKa IPUCOETMHUIIM MTOCIIEI0BATEIbHO JIBa OJJUHAKOBBIX COMPOTHBIICHHS.
Korna ux coenunuiay napajijienbHo, cuja TOKa B e yBeauuuiach B 3 paza. Bo ckonbko pa3
KaXJ10€ U3 COMPOTUBJICHUH 00JIbIlIe BHYTPEHHETO CONMPOTUBICHUS UCTOUHUKA? (4 paza).

106. Konaencatop moAKIIO4YeH K 3akuMaM Oatapeu. Korma nmapaiienbHo KOHASHCATOPY
NOAKIIOYWIN conpoTuBiienne 15 Om, 3apsia Ha KOHAEHcaTope yMeHbiuics B 1,2 pasza.
Onpenenure BHyTpeHHEE conpoTuBiieHne oatapen. (3 Om).

107. HarpeBarenb B 3JI€KTPUYECKOM YaHHHUKE COCTOUT U3 OJIMHAKOBBIX cekuuid. [Ipu
BKJIFOYEHUU OJIHOM CEKLIMU BOJIA 3aKUMAET B YailHUKe yepe3 26 MuHyT. Uepe3 CKOIbKO MUHYT
BOJIa 3aKUITUT, €CJIM 00€ CeKITMU BKIIIOUUTH MmapauiebHo? COMpOTUBIICHUE CEKITUI HE 3aBUCUT
OT ycnoBu# pabothl. (13 MuHyT).



108. O/IC ucrounuka toka 2 B, BHyTpennee conpotusienue 1 OM. BHemHss uens notpediser
MoIIHOCTH 0, 75 BT. OTUM yclIOBUSIM YIOBJIETBOPSIOT ABa 3HAYEHUSI CHIIbI TOKa. YeMy paBHA nX
pasHocTs? (1 A).

109 I1o ropu30oHTAIILHO PACTIOI0KEHHOMY MPOBOJHUKY JIMHOU 20 ¢cM U Maccoit 4 KI TeYeT TOK
cunoit 10 A. Halinute MUHUMAJIBHYIO BEJIMUYUHY UHAYKIIMA MAarHUTHOTO T0JIsI, B KOTOPOE HY>KHO
MIOMECTHTb IPOBOJIHHK, YTOOBI CHJIa TSKECTH YpaBHOBECHIAaCh MarHUTHOM cuioi. (20 Ti).

110. IIpoBoanuxk maccoit 10 r u anuHoM 20 ¢M NOJBEIIEH B TOPU30HTAILHOM I10JIOKEHUH B
BEPTUKAJIIbHOM MarHuTHOM Tose ¢ uaaykuueit 0,25 Ti. Ha kako# yroa ot BepTUKaiu
OTKJIOHSTCSI HUTH, HA KOTOPBIX MTO/IBEILIEH IIPOBOIHUK, €CJIM 10 HEMY IPOIYCTUT TOK CUJION 2

A. (459).

111. Crepxxerr maccoi 20 T ¥ JJIMHON 8 CM MOJIOKUIIU TOPU3OHTAIBHO Ha TIAJIKYI0 HAKJIOHHYIO
IJIOCKOCTh, COCTABIISIOILYIO C TOPU30HTOM yroi, TanreHc koroporo 0,3. Bes cucrema Haxogurcst
B BEPTUKAJIbHOM MarHutHoM nosie ¢ uaaykuuent 150 mTo. [Ipu kakoil cuine Toka B cTepKHE OH
Oyznet HaxonuTcs B paBHOBecuu? (8 A).

112. Ha mapuk maccoii 5 r Hanecnu 3apsia 2 MKi, moaBecuiiy ero Ha HUTU JiuHou 10 M B
TOPU30HTAILHOM MAarHUTHOM I10JI€ C MHAYKIHEH 2 T, OTKJIOHMIN Ha HEKOTOPHIN yroJl B
IUIOCKOCTH, MEPIEeHIUKYISIPHOM MO0, U OTIYCTUIIU. Ha CKOJIbKO CAaHTUMETPOB KpaiiHee
MOJIOKEHHUE IIApUKa BBIIIEC HUYKHETO, €CIIU TIPH MPOXOKIACHUN UM HIDKHEH TOUKU CUJia
HaTspKkeHus Hutu pasHa 0,17 H? (720 cm).

113. IIpoiins yckopsroniyto pasHoCTh noteHuuanoB 3520 B, anexkTpoH nomnain B 0OAHOPOAHOE
MarHuTHoe noje ¢ uaayknueit 0,002 T, nepneHauKyIsipHOE CKOPOCTH dJeKkTpoHa. Haiinure
paanyc OKpY>KHOCTH, IO KOTOpo# OyzaeT ABurarbes aekTpoH. (0,1 m).

114. D7eKTpOH IBMKETCS B MATHUTHOM T10JI€ ¢ UHIYKIIUEH 2 M T 10 BUHTOBOM JIMHUH
paarycom 2 cM 1 1marom 5 cM. C Kakoi CKOPOCTBIO BIIETEN JIeKTPOoH B MarHuTHoe mone? ( 7,6
x10% M/ ¢).

115. Bo ckosbko pa3 M3MEHUTCS MOJIHAsE MEXaHUYeCKas SHEPTusl KoJIeOIIoIerocs MassTHUKA MTPU
YMEHBIIICHHH €r0 UTUHBI B 3 pa3a i yBEINYCHUHU aMIUTUTY/IbI KojeOanuii B 2 paza? (12).

116. B xabuHe nmoabeMHMKA Ha JUTMHHOW HUTH BUCHUT 1IapuK. Koria kabuHa HermoABHXKHa,
nepuoy ero kojedanuit paseH 1 c. B qBuxkyIieiicss ¢ MOCTOSHHBIM YCKOpEHHEM KaOMHe Mepro/T
xoseGanuii 1,2 c. OnpesenuTe BeIMYUHY U HAPaBJIeHHE YCKOpeHHus Kabuubl. (3 M/ c?, BHUB).

117. Ha ckosIbKO MPOLIEHTOB YBEIUUUTCS NEpro/1 KojaeOaHni MaTeMaTUYECKOro MasiTHUKA MPU
MIOMEIIICHUH €r0 B KaOMHY CKOPOCTHOTO JU(Ta, onmyckaromierocs ¢ yckopenuem 0,36 g? (25 %).

118. B MasTHMUKOBBIX Yacax MCIIONb3yeTCs MaTeMAaTHYECKNH MasTHHK C IEPHOIOM Konebanuii 1
c. Yacel IIOMCIIAIOT B PAKCTY, KOTOpass HAYMHACT IMTOJHUMATHCA C ITIOCTOAHHBIM YCKOPCHUCM.
UYeMy paBHO 3TO YCKOPEHHME, ECIIM 3a 7 C MObEMA MAsTHHK 9ACOB COBEPINAET § MOTHBIX
xonebannit ? g=9,8 M/ c. (3 M/ c?).

119. lapuk maccoii 0,1 kr, moBeIIEHHBII HA HUTH, COBEpILIAeT rapMOHUYecKue Kojebanus. Bo
CKOJIBKO pa3 YBEJIMYUTCS YaCTOTa KOJIeOAaHUM, €CITH mapuKy cooommTs 3apsa 200 MxKir
IIOMECTHUTh B OJJHOPOJHOE JIEKTPHUUECKOE oJie ¢ HanpsikeHHOCThIo 40 kB / M HanpaBieHHOe
BepTUKaIbHO BHU3? (3 paza).



120. Maremarndeckuii MassTHUK JuinHOHU 0,1 M coBepIiiaeT rapMOHUYECKUE KoJeOaHus ¢
amrmutynoit 0,007 m. Onpenenure HanOOJIBIIYIO CKOPOCTh JIBHXKCHHSI Tpy3a MasiTHUKA. (7 cm /

c).

121. ManeHbkuil rpy3 MO/BEILIEH HA HUTU K NTOTOJIKY. I'py3 TONKHYJIN TaK, 4TO OH ABMXKETCS B
TOPU30HTAILHOM TIJIOCKOCTH, OTCTOSIIEH OT MOTOJKA Ha paccTossHuM h = 1,25 M (KOHUYeCKui
masTrEK) OnpenenuTe nepuos obpamenus rpysa. (T =2rh2 /g)..

122, Hemy paeed neprod KonebaHWi MaTeMaTHYECKOrD MaATHKMKS ANWHE! |, B AMdTe, yCKOpEHKE KOTOPOro HANpPaBNEHO BEEPX W

pagHo a? (T =271 L)
gta

123, Hemy paseH neprol KoNeBaHui MaTEMAaTMYECKOrD MaATHUKS ANWHE |, B NOE3AE, LEMHYLLEMOCA MOPMI0HTANEHD C YCKOPEHWEM

I
P (T=2 |——
a? (T aa )

124, Hemy paeed neprog, kKoNebaHuil MaTEMATHYECKOND MEATHHES 4NWHE! |, HE TAXEeNOH Tenexke, cremkarow el ez TpeHWA ©

" i
HAKNOHHOW NAOCKOCTH NOG YoM O K ropuzoHty? (T = 2J1F )
gcosa

125. HaiinuTe nIepHo/l BEpTHKAIBHBIX FAPMOHHUECKHX KOJIeGaHuil GyThUIKH, TIIaBAIONIEH Ha
TIOBEPXHOCTH BOJIbI B BEPTHKAIBHOM IOJIOKEHNH JHOM BHH3, eclii ee Macca 300 T, Iioma s 1Ha
30 cm?. Tpernem npeHedpedn. (628 Mc).

126. Ha noBepXHOCTH BOJIbI I1JIAaBAET B BEPTUKAIBLHOM I10JIOKEHUH LIMIIMHJP Maccoi 120 T ¢
TIOMAIBI0 OCHOBaHHUs 75 M2, C KaKoil IIMKINYECKOH 4acTOTOMH OyayT IIPOUCXOIUTh
BEpPTHUKAJIbHbBIE KOJIEOaHHs LIMIIMHAPA, €CIIU €T0 CJIeTKa CMECTUTh U3 MOJIOKEHUSI paBHOBECHS?
(25 pan/ c).

127. Xene3Hbli HUIMHJIP BHICOTOM 5 CM MOJBECHIIM B BEPTUKAIBHOM IOJIOKEHUU Ha MPYKUHE
¥ YaCTUYHO MOTPY3WJIH B BoAy. UeMy paBHa LUKIMUYECKasi YaCTOTa MaJIbIX BEPTUKAIbHBIX
KOJICOAHUH TaKOTO IUJIMH]IPA, €CIIH JI0 MOTPYKEHUS B BOAY IUKJINYECKast YacTOTa KoJeOaHUil Ha
npyxune 6bia 12 pan / ¢? Tpernnem npere6peus. [InotHocTs sKemne3a 8000 kr / m>. (13 pan /

c).

128. B U- o6pasnyio Tpy6ky ceuenneM 10 cm? Hamumu 400 T Boxsl. [Ipene6peras TpeHueM,
HalINTe IUKINYECKYIO YaCTOTY BEPTHKAIBHBIX KONeOaHMI KIIKOCTH B TpyOke. g = 9,8.M / c2.

(7 pan/ c).

129. JIun3a naeT yBenTu4eHHOE IeHCTBUTENbHOE H300pakeHne IpeaMeTa. Y BeJIuueHrue paBHO
nByM. Omnpenenure GOKYCHOE pacCTOSTHUE JIMH3BI, €CIIM PACCTOSHUE MEXY JIMH30M U
n300pakeHneM paBHO 24 cM. (8 cm).

130. PaccTostHre OT nmpeaMeTa A0 JIMH3BI U OT JIMH3BI A0 ACUCTBUTEIHLHOTO N300paKEHUS
npeaMeTa OJuHAKOBO U paBHO 60 cM. Bo CKoJIbKO pa3 yBeTWUIUTCS U300paKeHHE, €CITH TPEeIMET
nomecTuTh Ha 20 cM Ommke K muH3e? (B TpU pasa).

131. Ha xakoM pacCTOsIHUM MEPEN PACCENBAOIEH JIMH30M C ONTUYECKON CUIION -3 ANTp HAal0
MOCTaBUTH MPEAMET, YTOOBI €0 MHUMOE U300PKEHHE MOTYYUIIOCh MIOCEPEANHE MEX Y JIMH30M
u ee pokycom? (33 cm).

132. PaccTosiHue OT ocBelIeHHOro mpeaMeta 10 3kpana 100 cM. JInH3a nomenieHHas Mexny
HUMH, JAa€T YETKO N300parkeHHe MpeaMeTa Ha SKpaHe IpU ABYX MOJIOKEHHIX, PACCTOSIHUE
Mexay kotopeiMu 20 cm. Haiinure pokycHoe pacctosiHue TUH3BL (24 cM).



133. Ha qudpakinoHHYIO pemeTKy, HMEIOLIYI0 Epruol 6 MKM, HOPMaJIbHO MalaeT
MOHOXpOMaTH4YeCKUi BosiHa. OIpeesinTe JUIMHY BOJIHBL, €CIIU YTOJI MEXIy AU(PPaKIMOHHBIMU
MaKCHMyMaMH BTOPOTO U TpeThero nopsakos paset 3°? (0,3 mMkm).

134. IudpaknuoHHas pemeTka OCBeneHa HOPMAJILHO MaJAI0NM MOHOXPOMATHYECKIM
cBeToM. B upakmoHHol KapTHHE MaKCHMyM BTOPOTO TIOpsaKa Habmonaercs oz yriom 14°,
Ha kaxoii yroa oTKJIOHEH MaKCUMYM TpeThero mopsaka? (219).

135. Kpacnas rpanuia goroaddexra nns marepuana porokarona 700 am. OTHOIICHNE
CKOPOCTEH BBUICTAIOIIMX JIEKTPOHOB MPH OCBEIICHHH CBETOM C JJTMHAMH BOJIH A1 U A2 PaBHO
%. Onpenenure A2, ecnu A1 = 600aM. (540 HM).

136. Kpacnas rpanuna gorosddexra ajis HEKOTOPOro MeTajljia COOTBETCTBYET JUIMHE BOJIHBI 6,6
X 10-7 M. quy PaBHO HAIIPSIKEHUE, ITOJTHOCTHIO 3aICPIKUBAIOIICE C’pOTO3IIeKTpOHBI, BBIPBIBAEMBIC U3 DTOI'0 METaJIa U3JITYYEHUEM C HHHHOﬁ

BousiHbl 1,8 X10-5 cm? IocTosianas ITnanka 6,6 x10-34 I[)KXC 3apsJ1 HIEKTPOHA 1.6x 10-19 K (5 B)
2 b . .

137. Cxonbko (OTOHOB Monaaaet 3a 1 ¢ B r7ia3 yesloBeKa, €CIiv TJ1a3 BOCIPUHUMAET CBET C
JUTHHOM BONHBI 0,55 MKM IpH MOIIHOCTH cBeTOBOTO IoToka 1,8%10728 Br. ITocTosunas [Tnanka
6,6 X103 ITxxc. (500 uMm).

138. Conneunas 6aTapes KOCMUYECKON CTAaHIIMHU L1060 50 M2 OpUEHTHUPOBaHA
nepneHauKyisipao Ha Conaie. OHa oTpakaeT MOJOBUHY MAIAl0IIETO Ha HEE COJTHEYHOTO
usnydeHus. Uemy paBHa cujia H3JIydeHHUs Ha O6aTapero, eCIl MOIIHOCTh U3Y4YEeHHs, 1aJatoIIero
Ha 1 M? noBepxHocty, 1,4 kBt? (350 mxH).

139. IIpu ocBenieHnH BaKyyMHOTO (DOTOIIEMEHTa KeNThIM cBeTOM (A1 = 600HM) OH 3apspkaeTrcs
1o pazHoctu noreHuuanos Ur = 1,2 B. [lo kakoif pa3HOCTH MMOTEHIIUAJTIOB 3apsIUTCs
(boTOdIEMEHT MpH OCBeleHnH GrosIeTOBbIM cBeToM (A2 = 600uM). (U2 =2,23 B).

140. Katox ¢oTosnemenTa ocBeaeTcss MOHOXpOMAaTHYECKUM CBETOM C JUIMHON BOJHBI A. [Ipn
oTpuLaTeNIbHOM NnoTeHIrane Ha anoae Ui = - 1,6 B Tok B nenu npekpamaercs. [Ipu namenennmn
JUIMHBI BOJIHBI CBeTa B 1,5 pa3a Juis mpekpalleHus ToKa MoTpedoBanoch MoiaTh Ha aHOJ
otputiarenbHbii morennuan Uz = - 1, 8§ B. Onpenenure padboTy Beixoaa Matepuana karoga. (1,9
x1071° JIx).



JkcnepuMeHTansHaA pabota He 1
«OnpegeneHle Maccel NAACTHAHHOROTG WAPHKA H NOTEPH MeXAHHYECKOH IHEPTHH NPH HEYNPYIoM yoapes

DbopydogaHWe: Macca CTaneHOro Wwapika S0 r, NAACTUNMHOBEIR M CTANEHOR Wapuki gHameTpom 20 — 30 M, HUTH, WTATHE CO
CTERHEM, TRAHCNORTHR, MAcWTabHaA AMHefdka, NNacTMAKH. [NoTHOCTE NRacTHAMHa 1,21 fom®,

MeToon4eckne yKkazaHHA
1. MoAEECHTE CTANEHOR W NMNACTHAMHOERIR WAPWKM HA HHTAX OOWHAKOEOR SOMHE.
2. OTERCTH OAMH M3 LUARPMKDE Ha YION O M OTNYCKAHT.

3. Nocne Heynpyroro coynapeHuA Wapoe uaMepete yrof A oTKNOHeHWA CHETEMB EYX COMNLIMKCA LWAPOE.

4. Wz 2ak0Ha COXPAHEHWA MMNYNECE My = (m + M) u

5. OnpefendTe Maccy NNACTHAMHOEOMD Wapkka m = Mu /(v — o).

B. OnpefendTe CKOpOCT v=J23hl = N{Z‘gﬂ]—a) =2Zsin EJE ,u=2sin ,BIEQ.

Tm=Msin 2/ (sina/? —sin A2
8. OnpedendTe NOTERH IHERTHMU:

AE =




JKcnepHMeHTanbHaA pabota He 2

wOnpesenenne KNI HaknoHHoR NRocKocTHy

DbopyaoeaHKe TRHBOMETPMYECKAA NHHERKS, AepeEAHHEIR BpyCcok, MacWTaBHaA NHHERKS, LUTATHE,
MeTopuueckne yKazaHuA

1 ¥YeTaHoeuTe TpUBOMETPHYECKYH MHHERKY © NOMOLLLHY LUTATMES NOL ¥TN0M K FOPH30HTY.

2. MzmeHAA yron po Tex nop noka Bpycok HE HAYHET CKONB3MTE PAEHOMEQHO NO THHBOMETpHYECKOR NMHERKE.

3. Mzmepete yron &0 — yron MAHMMANEHOMD HAKNOHE, NEPW KOTOROM HIYHHAETCA COCKaNbZEIBEaHME BpyYCKa © NNOCKOCTH, &E0=
arcsin h /1.

mgh

. An .
4. KNA HaknosHof nnockocTd paeed = —=——  me F= my sin &+ pmg cos &
A F
H — ko3ddMUMEHT TREHMA, O — YTON HAKNOHA TRMBOMETPHMYECKDA NMHERKK K TOPWIOHTY.

= —————  me H=ig@(.
1+ etpa

5. Takum oBpazam

1
ﬂz—
1+ wga,cipa




JkcnepHMeHTaneHaa padota He 3

«OnpeneneHie NNOTHOCTH HEH3EBECTHON KHOKOCTHY

DbopyAoEaHHE: COCYA C HEMZERCTHOR MHOKOCTEHY, CTEKNAHHAA Tpybka gnuHoid B0 -100 cwM, M3MEepHTENEHEA NEHTE.
MeTonHueckne yKkazaHna

1. OnycTuTe CTEKNAHHYH TRYBKY B COCYO C MHOKOCTER.

2. 3akpolTe BRpXHEE OTEEPCTME TRYBKM M NOAHAE BE, H3MEPETE H3MEHEHWE ONWMHE BO3LYLUIHOMD cToNBa Had MHAKOCTER B TRy Dke.
AL=L,-I,

3. Mcnonezya zakod Bodna —MapuoTra

PSLi=(P-pgh) sl

P- atmocdepHoe fagneque

S- cedeHqe Tpybku

h- EbICOTE EOAE E TpyBEe

p- MAOTHOETE KMAKOCTH

_PAL-L)

Fy oL,




JkcnepHMeHTansHaA padota He 4
«wOnpeneneHne yHHBEPCANbHOA razo0B0A NOCTOAHHOMY

DbopyaoeaHue maHomeTp, konba uzeecTHoro obvema, eecul, bapometp, dopeakyyYMHEIA HACOC, OTKAYNHMEBAHILWKA BOZ4YH OO
Aaenenua 10 mm pT cT.

MeToanueckne yrkazaHuA
1. CobepuTe yCTaHOBKY NO QHUCYHKY.

2. MpuMEHATE YPABHEHKME COCTOAHMA ra3a 40 OTKAYKW BO3AYXa B Konbe (MpW aTMoChepHOM JAENEHMM Pa) M NOCIE OTKEYKH
_ -
pa¥= —RF, pv= = RT
M M

3. DONpefendTe YHUEEPCANEHYH Fa30BYH NOCTOAHHYH

(p.—PIM

I(m —m,)
Pa— aTMOCHEpHOR LABNEHHE

P — A3BNeHHE ZaMepAeTCA MaHOMETROM

b= 29x1|:|'3 Krd MOnE —MONApH3A Macead EosayHa

M4 . Mz- ONpeLenAeTCA NYTeM ESEeLUWEaHWA KONBE 00 M NOCAE OTKAYKH.




JkcnepUMeHTaneHaA pabota He 5

«MzmepeHne atMocdrepHore nagneHHA»

DbopynoeaHWe. CcTEKNAHHEIE TRy DEW, pesvHoean Tpybka, npobka, WTATHE, NMHERKS, CTAKAH C BEOLOM,
MeToou4eckie yKazaHuA

1. M= cTernAHHEI® ¥ pezvHOBORA Tpybok wzroToesTe U—obpazHy Tpybey.

2. HanefTe B0kl M UEZMEPETE ANWHY BO3NYXE 00HOR Wz Tpyhbok L4,

3. 38KpoATE BEpXHeE OTEERCTME AToM TRYBKKW, ONYCTMTE ETOPOE KONEHO BHME.

4. MizmepeTe HOEOR 3HaYeHKe Lz ANWHEl BOsAyWHOMD cTonba M pa3HOCTE YPOEHER EOAEl B KONEBHAX
5. K zaneptomy B NeeoM KoNeHe obkemy B0ZAY:Ea NPUMMEHWTE zakoH Bolna — MapuoTTa:

PLiS=FP-gphil: =

JKcnepuMeHTAIbHasA padoTa Ne 6

«Onpe}leﬂe}me MOBEPXHOCTHOI'O HATSI’KCHU A JaHHOM KUAKOCTH, UCITOJB3YSH )KUIKOCTDb,
MOBEPXHOCTHOEC HATHIKCHHUEC KOTOpOﬁ HU3BECTHO».

O6opynoBaHue: Kanwulsp, U3MEPHUTENbHAs JIMHENKA, J1BA METAJUIMUECKUX IPy3a, COCY/ C
JKUJKOCTBIO, TOBEPXHOCTHOE HATSKEHUE KOTOPOM U3BECTHO, COCY/]l C UCCIENYEMOM )KUIKOCTBIO.

Meroan4yeckue yKasaHus

1. Bo3pmuTe rpy3 M1 C MIOCKUM OCHOBaHHUEM, KOTOPBIN CMauMBaETCsl 00EUMHU KUKOCTAMHU.
2. YpaBHOBechTE TPY3bl M1 M M2 HA pblYare v 3alUIINTE YCIOBHE PAaBHOBECHSI phlyara.
migli=m2gla. (1)

4. He uzmenss mieda li, omyctuTe rpy3 ¢ MIIOCKHMM OCHOBAHMEM B BOAY M YBEITUYMBAKUTE IJI€UO
CHUJIBI M2g 10 TEX IOpP, IOKA K€ IPOU30MIET OTPBIB IPy3a M1 OT IOBEPXHOCTH BOJBI.

5. U3mepbTe IMHY TUIeYa |3 Crilbl meg U 3alMILIUTE YCIOBHE PABHOBECHS pblyara JJisi TOro
ciryyas

(mlg + FH1) I = nglg. (2)
6. ITocTynuTe aHaIOIMYHO C HEU3BECTHOM JKUJIKOCTBIO, IIOJIYYUTE YPaBHEHNE

(m1g + F2) l1 = magla. (3)



F u1, F w2 — cunibl moBepxHocTHOTO HaTsikeHus, Fu1 =ocol, Fuai=oxL
00 M GX — IOBEPXHOCTHBIC HATSHKCHUS BOJBI U HEM3BECTHOU KHUIKOCTH.
L — JlyivHa rpaHuUIlbl TOBEPXHOCTHOTO CIIOS PU OTPHIBE TPy3a

7. U3 ypaBueHnuii (1) u (2) monyuure paBeHCTBO

ooLli=mog (Iz—-1). (4)

8. U3 ypaBuenuti (1) u (3) mosyduTe paBeHCTBO

oxLli=mxg (la—12). (5)

9. Pemure coBMecTHO ypaBHeHus (4) u (5), HaiiauTe:

I, — 1
ox = gl g
13 _12
Lv LJ
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JKCnepUMEHTAJIbHAsA padoTa Ne 7
«OnpenesieHNH IVIOTHOCTH KYCKa IVIACTHIHHA»

O6opynoBaHue: KyCOK IIACTUIINHA, YUeHUYecKas JIMHEeHKa COCY/] IUIUHAPUIECKOi (HOPMBI C
BOJIOM..

Meroanyeckue yKasaHus

1. ITorpy3ure Kycok IUTaCTHJIMHA B COCY]I C BOAOH M OMPEAETUTE €ro 00BEM.
2. MI3roToBbTE U3 MIACTUIMHA «KOPAOIUK» U OMYCTUTE €ro IUIaBaTh B COCY/I C BOJOH.
3. U3mepbTe u3MEHEeHHe YPOBHS BOJIbI B COCYJIE€ M paCCUUTANTE BEC «KOPAOIUKay.

4. IIMOTHOCTH TUTACTUIIMHA OTIPEIeTTuTe 110 hopMmyiie P
P=Fa

Fa-apxumenoBa cumna



P-Bec nnacTuinnHa

g=10m/ c?

V- 00beM IIacTUINHA

JKcnepuMeHTaJIbHas pabora Ne 8

«HccnenoBanne 3aBUCUMOCTH CONPOTHBJIEHHE TEPMUCTOPA OT TeMIIEPaTyPbI»

OO6opyioBaHue: TEPMUCTOP, COCY[] C BOIOH, 2JIEKTPOIUIUTKA, UICTOYHUK TOKA, BOJILTMETP,
aMIEpMETpP. TEPMOMETP.

MeToanuyeckue ykazaHus

1. CobepuTte >NMEKTPUUECKYIO LIEMb U3 TEPMUCTOpA
aMIiepMeTpa, UICTOYHUKA TOKa, BOJIBTMETPA IS
M3MEPEHUS HAMPSHKEHHSI Ha TEPMUCTOPE.

2. IIpenBapuTEIBHO TEPMUCTOP MOIPY3UTE B COCY[ C
BOJIOM, KOTOPBIA YCTAHOBUTE Ha 3JICKTPOILUIUTKE.

3. Ilomorpesas Boxy, uepe3 10° C 3amummre pe3ynbTaTsl
aMIiepMeTpa 1 BOJIbTMETpA.

4. OnpesenuTe CONPOTUBICHNUE U TIOCTPONTE rpadu

JKCnepUMEHTAJIbHAsA padoTa Ne 9.

«Onpene.nelme nmoxkasarteJisi NpeJJOMJICHUSA BeEIIECTBA nnocxonapanne.ﬂbﬂoﬁ IIACTHUHBI
OTHOCHTECJ/ILHO BO3AyXa»

OO6opynoBaHue: MIOCKOMapauieNbHas TUIacTuHA (Ipo3pavyHasi), YUCThIN TUCT Oymard,
YEPTEKHBIN ITUPKYIIb, TUHEHKA 0€3 NeTeHuH.

Meroanyeckue ykasaHus
1. ITonoxwuTe mI0CKONapayIeNIbHYIO IIACTUHY, HA JIUCT OyMard U O4epTUTE €€ KapaHJalloM.
2. IlpoBenuTe Ha JIUCTe OyMaru NpsAMYyIo 101 HEKOTOPBIM YIJIOM K IpaHUIIE pa3zesnia IByX Cpel.

3.C I[perfI CTOPOHBI INTACTHUHBI ITPUIIOKUTC HHHeﬁKy TakK, YTOOBI €€ HaIlTpaBJICHHUEC COBIIAAJIO C
BUJUMBIM CKBO3b IINIACTUHY HNPOJOJKCHHUEM HaqepquHoﬁ JIMHUH.

4. CoequHUTE MOIYYEHHbIE TOUKH, MTOTYYUTE X0 MPETOMIICHHOIO JIyYa.

5. IlpoBeauTe OKPYKHOCTb IPOM3BOJIBLHOTO PAINyca U OIyCTUTE MEPIEHANKYIAPHI 0L U b Ha
NEPIECHIUKYIIAP K TPAaHULIE pa3liena BYX Cpell.



6. Onpenenure noka3areib x
n= —
PEJIOMIICHUS i

JKcnepuMeHTaJbHas padora Ne 10
«OmnpenesieHue K03 GUIHEHTA MPEJOMICHUS KUIKOCTH, HAXOASAIIEHCH B CTAKaAHe»

OO0opyoBaHMe: CTakaH ¢ BOJOM, TUHEHKa, TaMIIOuKa, OaTtapeiika, 3KpaH.

MeTtoanyeckue yka3aHus
1. HaneliTe Boay B cTakaH, CTakaH ¢ BOJAOW pacCMaTpUBalTe, KaK JIMH3Y.

2. I[J'ISI YHIpoumeHusa pacueToB, HCO6XO,Z[I/IMO PacCoJIOKUTL JIaMIIOUKY U 5KpaH CUMMETPUIHO
OTHOCHTEJIBHO CTaKaHa C BOHOM.

3. UCTIOJIB3YS TEOMETPUYECKOE
COOTHOUIECHUE

dy=RB o=v+ &

4. 33K0H NPeNOMAEHWA LAA NPHOCEER X NyYei

T 5 EB
.B'B'_d

n:

+B8

F — paguyc cTakaHa

thm
=
Cnin,
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