VII1 KHIBCbKUH MIKHAPOTHUH ®I3UKO-MATEMATHYHIH GECTHBAD

OCOBHUCTA OJIMIIAJIA 3 ®13UKHU. 10-1 KJIACH

Ilouamkosuii pisens
(kooicne 3as0anns oyinoemocs 6 1 6an, npome 3a nenpasuivbhy 8ionosiob Bu smpauaeme 2 6anu)

1. V nidri, kUit pyxaeTbcst piBHOCIIOBUIBHEHO BHU3 3 IPUCKOPEHHAM @, JIIOJUHA ITyCKae MOHeTy. Bu3nau-

T€ MMPUCKOPEHHS MOHETH BITHOCHO 3eMJTi.
AO b g B a I'a+g A g-a

2.T'a3 y mocyauHi CTHCHYJIH, BUKOHABIIN poOoTy 25 /[orc. BHyTpimHsa eHepris ra3y 30insmunacs Ha 30 Jorc.
I1e o3Hauae, mo ra3: 1 —oTpumaB TEIIoTy, 2 — BiJ/1aB TEIIOTY.
Al —5/x B 1— 55/[x B2 — 5/ I' 2 — 55/]xc A1 —100xc

3. SIki cunM B KJIaCHYHINA MeXaHilli 3MIHIOIOTh CBO€ 3HAYECHHS MPH Mepexo/ii 3 OJHI€T iHepIialbHOI CUCTEMH
BiJUTIKY B iHIITY?
A TpaBiTaIiini b cwm notyxkHocti B cunu tepts I' Bci cunmn J xomHa 3 cuI

4. SIxi mpunaau NOTPiOH1 Al BUSHAYEHHS CEPeAHbOI KIHETUYHOI eHEeprii MOJIEKYJ BOJU B CKJISTHIII?
A minilika B cexynnomip B repmomertp I' Mmensypka I 6apometp

5. ToukoBu# 3apsij CTBOPIOE EJIECKTPUUHE TOJIE, HAMPYKEHICTh sikoro Ha Bifactani 10 cu Bix 3apsay 10piB-
Hioe 100B/u. Slkoro Oyne HaMpyXEeHICTh TOJIsI B TOYIII, sIKa BiJyIajicHa Bij 3apsaay Ha Bigctanb 20 cm?
A 25BIm b 50B/m B 100B/m I' 200B/m 1 400B/m

6. JIBi cxiisHI TpyOKHM BCTaBJICHI B CKIISIHKHM 3 pi3HUMH pinnHamu. [lopiBHsiire Bucotu h i h, migusaTTs pi-
IUH y TpyOKax, SIKIIO mepiia TpyOka Mae aiameTp mepepildy BABIUI MEHIIUHN 3a JiaMeTp mepepizy apyroi
TPyOKH 1 piliHA B TEpIIiid TPpyOIl Mae KoeillieHT MOBEPXHEBOTO HATATY BJBIUl MEHINNX 3a KOe)IiieHT 1o-

BEPXHEBOTO HATATY PIAMHU B APYTii TpyOIli. 3MOUyBaHHS BBa)KalTe MOBHUM. PiIMHM MalOTh OJTHAKOBI T'yC-
THUHHU.

A h,=2h b h=h B h =2h, I' h =4h, A h, =4h

7. Jlo mxepena cTpyMy CIIOYaTKy HiAKIIOUMIN pe3uctop onopoM 8 Om, a MOTIM MOCIAOBHO 3 HUM III€ OJHH
Takui camuii pesuctop. [1ig yac miaKIFOYeHHS OJHOTO PE3UCTOpa CUila CTPYMY uepes Jpkepeno Oyma 2 4, a
TiCTIs TMAKIIOYEeHHS Apyroro pesucropa crana 1,2 4. O6uucnite EPC mxepena ctpymy.

A 16B b 24B B 28B I 308 1 36B

8. 3 AKUM NPUCKOPEHHSIM PYXAEThCS €NEKTPOH MIX IJIACTUHAMM IIOCKOTO KOHJIEHCATOpa, KUl 3apsiKe-

uuit 1o nanpyru 200B? Bincraus mix maactunamu 20 mm. 3apsaa enektpona —1,6(10"° Kz, maca enekTpo-
Ha 9,1M10° «xe.
A 0,900 u/c® B1,200 mic® B1,400° m/c® T 1,800° mic? T Omlc? ,

9. TlopiBHAWTE TemmepaTypu OJHAKOBUX HAIMIBIPOBIIHUKOBUX TEPMOPE3UCTOPIB,
BOJIBT-aMIIEPHI XapaKTEePUCTUKH SKUX 300paxKeHi Ha PUCYHKY.
AT<T,<T, BT>T,>T, BT=T,=T, TIT<T,>T, AT<T,>T, U




10. Sk 3MIHUTBCS CTPYM HAaCHYECHHS B HECAMOCTIHHOMY ra30BOMY PO3Psi, SKIO, HE 3MIHIOIOYH [ii 30BHIMI-
HBOTO 10HI3aTOPA, 3MEHIIUTH BiJICTaHb MK €JIEKTPOAAMHU B Ta30pO3psiIHiil TpyOLi BABIUI?
A 3MeHIUThCS y 4 p. b 3MeHmuThesa y 2 p. B He 3MiHUTBCS I' 36inmpmuThes y 2 p. [ 301apmuThes y 4 p.

11. Ha pucyHKy 300pa’keHO TpaeKTOpii JBOX YaCTHHOK 3 OJHAKOBUMH IMITYJIbCAaMH B
Mar"iTHOMY TIOJi. Ix BimMiHHICTE 3yMoOBJIeHa pisHuMH: 1 — Mmacamu, 2 — MBUIKOCTSI-
MU, 3 — MOJYJISIMH 3apsifiB, 4 —3HaKaMU 3aps/IiB~?

Al 23,4 b2 3,4 B3,4 r24 3,1

12. Temneparypy ra3y B CTaJeBOMY T'€pMETHUYHOMY OaJIOHI MiABUITWIMA B 2 pa3u. Sk
3MIHUJIACS CEPENIHS KBaIpaTHYHA MBHUJIKICTh MOJICKYJI Ta3y?

A 3menmunach y 2p. b He 3MiHmnacs B 30u1bImnacs y J2 p. I' 36inpmmnace y 2 p. [l 36inbmmnace y 4 p.

bazoeuii pisens
(kooicne 3a60anns oyinioemvcst 6 3 banu; 8i0no6idi 00 3a0au Ybo2o PisHst NOMPIOHO HABOOUMU
6 cucmemi CI, axuyo inui 0OuHUYi BUMIPDIOBANHSL He 3A3HAYEHT 8 YMOBL 3a0aui)

13. 3 sSKUM MPHUCKOPEHHSM MOYHE CITYCKATUCS TLJIO 3 TOXMJIOl TUIOIIMHH, SIKIIO 32 MPUB’ A3aHy A0 Tijla MO-
TY3Ky TMOTSITHYTH B TOPU30HTAIBHOMY HAINPSMKY 3 CHJIOO, IO B 2 pa3u MEHIINA 3a CHITY TSOKIHHS Tina? Bu-
coTa MOXwJI01 TIommHu 3 M, ii foBxkuHa 5 m. Koedimient tepts 0,8. [IpuckopeHHs BUIBHOTO IMaJ(IHHS BBa-
Kati piBaam 10/,

14. Kabxka macoro 1002 cunuth Ha KiHmi nomku goBxuHU 50 cm 1 macoro 900 e, mo po3MilieHa Ha Tia-
JEHBK1M TOpU30HTaIBHIN oBepxHi. JXKabka ctpubae mig kyrom 15° B3m0BXK JOMIKH. SIKOO Mae OyTH movar-
KOBa MIBHJKICT *)aOKH, 00 BOHA ONMMHMWJIACA HA IHIIOMY KiHIl JOMKHU? [IpUCKOpeHHs BIILHOTO MaiHHS
BBaxkaTy piBHEM 10/,

15. HeBenuke Tilio KOB3a€ MOXUJIOK IUIOMIMHOO, IO IUJIABHO MEPEXOUTh Y MEPTBY METIO 3 BUCOTH 6 .
Paniyc metni 3 m. Ha skiii BUCOTI TLIO BiAIPBETHCS BiJ MOBEPXHI MeTi? BUCOTy BimpaxoByWTe BiJ HUKHBOT
TOYKH TIeTi? TepTsm 3HeXTyBaTH.

16. I'yctuna onnoro razy nin tuckom 400 «x/1a nopisHioe 1,6 Keln®. Hpyruii ra3 Macoro 2 ke 3aiimae 00’ em
10 nix Tckom 200«17a. Y ckinbku pa3iB cepeaHs KBaJApaTUYHA MIBUIKICTH MOJIEKYJ IPYroro ra3y Oijib-
1113, HK y Iepuioro?

17. I'a3 po3mileHO B BUCOKOMY ITMUTIHAPI TiJT BAXKKUM TOPIITHEM, IKUH MOXKe pyxaTucst 6e3 tepts. [Tnoma
nopmast gopisaioe 30 cy’. Koy MHmiHAp MepeBepHyIN BIIKPUTHM KiHIIEM TOHH3Y, 00’ €M a3y 36imbIIuBes
B 3 pa3u. Yomy nopiBHIOe Maca nopuHsa? Atmocdepuuii Tiuck nopiBHioe 100«//a. ITpuckopeHHs BiIbHOTO
naiHAs BBaxkaTy piBHIM 100/,

18. Jlesika maca igeaqbHOTO ra3y HarpiBaeThes MpuU cTajgoMy THUCKY Bin 15°C mo 65° C, mornmuaouu mnpu
uboMy 5 x/[orc Tenna. Jlns HarpiBaHHs IIHOTO XK Ta3y MPH CTAJIOMY 00’ €Mi IIPH THX CaMHX TMOYaTKOBIM Ta
KIHIIEBIl Temmeparypax moTpiono Butpatutu 3,5x/[oc Temna. BusHaute 06’ em (y niTpax) miei Macu rasy 3a
temneparypu 15° C ta tucky 20«/1a.

19. IneanbHMN OAHOATOMHMIA Ta3 3AIHCHIOE UK, IO CKIAJAETHCS 3 130XOPUYHOTO HArpiBaHH:, MIPH AKOMY
TUCK ra3y 3MiHeThcst Ha 40%, nmotiM i300apHoro posmupeHHs. IloTiM ra3 moBepTaeTbess B MOYATKOBUN
CTaH y MPOIIECi, B IKOMY THCK 3MIHIOETHCS TPSMO MPOIOPIIiHHO 10 00’ emy rasy. Busznaure KK/ (y Bimcor-
Kax) I[bOTO IIUKIY.



20. ¥V 1BOX BeplIMHAX PiIBHOCTOPOHHBOI'O TPUKYTHHMKA 31 CTOPOHOIO 12 cm 3aKpiIuieHi TOYKOBI 3apsau IO
6 K7 KOXHUH, a B TPETii BEpIIMHI pO3MIIEHO YaCTHHKY Macoro 6 me, mo Mae 3apsa —30 nKn. YacTuHky
BIJITYCKAIOTh, 1 BOHA TIOYMHAE pyXaTHCs. YoMy TOpIBHIOE MIBUAKICTh YACTUHKA B MOMEHT, KOJIM BOHA IIPO-

nitae To4HO Mik 3apanamu? Enexrpuuna ctana kK =900 v/ .

21. BcepeauHi MIOCKOTO KOHJIEHCATOpa MapalieibHO 10 WOTO IJIACTUH PO3MINIYIOTH JiCNEKTPUYHY I1JIac-
THHKY, TUIOIIA SKOi TOPIBHIOE TUIONII IJIACTUHOK KOHACHCATOpa, a TOBIIMHA BTPHUYI MEHIIIA 32 BIICTaHb MIXK
IJJACTUHKAMHU KOHJIeHcaTtopa. YoMy JOpIBHIOE MieIeKTpUYHA MPOHUKIMBICTH IUIACTUHKH, SKIIO €MHICTh
KoHzieHcaTopa 30inbmmnacs Ha 20%7?

22. ToHKa IPOTHHKA HE TUIABHTHCS MPU MPOIYCKAHHI KpPi3b HEl cTpymy 10 S 4. SIkuMm Oyae KpUTHIHHI
CTPYM ISl IPOTUHKH, 110 BUTOTOBJIEHA 3 TOTO XX MaTepialy, mpoTe Mae aiamerp y 4 pasu Oinbmmii? Kias-
KIiCTh TEIUIOTH, IO BiIJa€Thes 32 1 ¢ B OTOUyIOUE CepeoBUIIe, MPSIMO MPOMOPIIiiHA IO MOBEpxHi (pu
OJTHAKOBIil TemrepaTypi).

Teopuuii pisens
(koorcne 3as0anns oyintoemocs 6 10 6anie)

23. Ctpiuka rOpU30HTAILHOTO TpaHCIopTepa mupuHo d pyxa-
€TbCS 3 MOCTIHHOIO MBUAKICTIO V. Ha cTpiuky moTparuise maiida v
d —
3 TOPU30HTAJIBHOIO MIBUAKICTIO 3V, IO HalpsMJIEHA MiJ KYyTOM 3v
2 o
a (Cosa = Ej JI0 Kparo CTPIYKH. \O

1) YoMy HOpiBHIOE MIBUIKICTH MIai0U (32 MOAYJIEM) BITHOCHO TPAHCIIOPTEPY HA MOYATKY PyXy 1O HBOMY?
2) 3a sIKOr0 MaKCUMAJIBHOTO KoedilieHTa TepTs KOB3aHHS MK MIai0O0r0 Ta CTPIUKOIO MIaiba 3/01a€ TpaHe-
noprep?

24. Monb Teiio po3MHUPIOETHCS 3 TOYATKOBOTO cTaHy 1y KiHIeBHii cTaH 3y ABOX IMPO- p
necax. CriodyaTky po3LIMpeHHs BiIOyBaeTbes B mporeci 1—23 mocTiiiHOI0 TemIoeMHiC-

3R . . .
Tio C = vy (R — yniBepcanbHa ra3oBa crana). [1oTiM ra3 po3mupseTbes B mporeci 2— 3

3, B AKOMY HOro THCK IIPAMO HPONOPLiHHME 10 00’ eMy. Bu3Haure poOOTy, BUKOHAHY l——" >

ra3oM y npoueci 1-2, axmo B npoueci 2—3 BiH BukoHaB poboty A Temnepatypu mo-
yatkoBoro (1) ta xinteBoro (3) craHiB piBHi.

25. Tpu KoHAEHCATOPU EMHOCTSIMH C, 2C 1 3C 3’€QHaHi MOCIIJOBHO 1 MPHEIHAHI J10

mxepena 3 EPC £ =30 B. Ilicns 3apsaky KOHACHCATOPIB iX BiJ' €AHAIM BiJl JDKEpea (o 2c 3c
1 BOJIHOYAC JI0 HUX TPUEIHAIN JBa PE3UCTOPH TakK, K 300pakeHO Ha PUCYHKY. Ska Iﬁ;' |_>_|

KUIBKICTh TEIJIOTH BUAUIUTHCS HA PE3UCTOPAX, KO C= 3 MkD?

26. Ha HMXHIO TIOBEPXHIO TOPH30HTAIBHOI Ji€IeKTPUYHOI TUIACTHHH, 1[0 Ma€ TOBUIMHY O 1 JieNeKTpUIHY
MIPOHUKHICTh £, HAHECEHO IMPOBITHE MOKPUTTS. Ha BEpXHIO MOBEPXHIO MOMIIIICHO MAJICHBKY KPaIlIio PTYTI,
sIKa HE 3MOYYe€ TUIacTUHH. Kparist 1 mpoBiIHE MOKPUTTS YTBOPIOIOTH KOHJEHCATOP, 0 SKOTO i €1HaHa 6a-
Tapes. 3a sKoi Hanpyru 6arapei Kparisi HOYHE PO3ILTUBATUCS 1O MOBepxHi tuiacTuHu? KoedirieHT moBepx-
HEBOTO HATATY PTYTi O.

11 mpaena 2009 p.



VII| KHEBCKHI MEXTYHAPOHBINA ®M3UKO-MATEMATHYECKHH ®ECTHBAJIb

JIMUHAS OJIUMIIUAJIA IO ®U3UKE. 10-E KJACCHI

Hauanvnulii yposens
(kadicooe 3a0anue oyenusaemces 6 1 6ann, o 3a HenpasuibHbll omeéem Bol mepsieme 2 banna)

1. B nudTe, KOTOpHI ABUraeTcs paBHO3aMEUIGHHO BHHU3 C YCKOPEHHEM &, YEJIOBEK OTIYCKAeT MOHETY.

Onpenenure yCKOPEHHE MOHETHI OTHOCUTEIBHO 3EMIIH.
AO b g B a I'a+g A g-a

2. T'a3 B cocyne cxanu, BHIMOIHUB paboTy 25 [orc. BuyTpenHsas sHeprus raza ysenuuniach Ha 30 [owc. D10
3HAYMT, 4TO Tra3: 1 —momyums Temno, 2 — OTAaj TEIIo.

A1— 5/ B 1 — 55/ B2 — 5/ I 2 — 55/ I 1— 10/

3. Kakue cuibl B KJIACCHYECKOM MEXaHHUKE M3MEHSIIOT CBOE 3HAUCHHE IIPU MEPEX0Jie U3 OJHOW WHEPIHATh-
HOM CHCTEMBI OTCUETa B IPYTyI0?
A rpaButanuonssie b cuibl ynpyroctu B cuiiel TpeHus I' Bce cumbl J HM otHA U3 cUnl

4. Kakue npuOOopbl HY>KHBI JUIs1 OTIPEICIICHUS CpeIHEH KHHETUYECKOH SHEPTHH MOJIEKYJI BOJIbI B CTaKaHe?
A nuHelka b cexynnomep B repmomerp I' meH3ypka J1 Gapometp

5. ToueuHslil 3apsa cO3aET AMEKTPHUYECKOE MOJIE, HAMPSKEHHOCTh KOTOporo Ha pacctossHuu 10 cm ot 3apsi-
na paBHa 100 B/u. Kakoit Oyaer HanpspKeHHOCTD MOJIS B TOYKE, YIAJICHHOM OT 3apsiaa Ha paccrosiHue 20 cm?
A 25BIm b 50B/m B 100B/m I' 200B/m 1 400B/m

6. HBG CTCKIIIHHBIC TPYGKI/I BCTABJICHBI B CTAKAHLI C PAa3HbBIMHU KXKUAKOCTSAMU. CpaBHI/ITG BBICOTBI h u h2
MOJIHATHUSA KUAKOCTEN B TpyOKax, eciiu neppasi TpyOKka HMeET BIBO€ MEHBIIHNM TuaMeTp, YeM BTopas TpyoOka
1 JKUJIKOCTh B MEPBOU TpyOKe uMeeT Ko PHUITMEHT MOBEPXHOCTHOTO HATSHKEHUS BABOEC MEHBITUN K03 hu-
IIUEHTA TTOBEPXHOCTHOTO HATSHKEHUS KUIAKOCTH BO BTOpPOM TpyOke. CMauMBaHWE CUMTANTE MOTHBIM. Kum-
KOCTH UMCKOT OJMHAKOBBIC IIJIOTHOCTH.

A h,=2h b h=h B h =2h, I' h =4h, A h, =4h

7. K UCTOYHHKY TOKa CHauaya MOJIKIIOYMIA PE3UCTOp compoTuBieHrneM 8 Om, a 3aTeM MOCIIeI0BATENLHO C
HHM eIlle OJIMH TaKOW ke pe3uctop. Bo BpeMs MOAKIIOUEHHS OJHOTO PE3MCTOpa CHJIa TOKA Yepe3 MCTOUHHK
Obl1a 2 4, a mocJie MoAKII0YEHHUS BTOPOTOo pe3ucTopa crajia paBHoi 1,2 4. Onpenenure DJ]C nctouHuku Toka.
A 16B b 24B B 28B ' 30B 1 36B

8. C xakuM yCKOpEHHEM ABHIKETCS 3JIEKTPOH MEXIy IUTACTHHAMH IUIOCKOTO KOHAEHCATOpa, 3apsuKEHHOTO
no Hanpsokenus 200 B? Paccrosnue Mexay miaactunamu 20 mu. 3apsn snextpona —1,6[10"° Kz, macca
snextpona 9,1710°%" xe.

A 0,900 u/c® B1,200 mic® B1,400° m/c® T 1,800° mic? T Omlc? ,

9. CpaBHUTE TeMIepaTypbl OIMHAKOBBIX IMOJIYHPOBOJHHUKOBBIX TEPMOPE3UCTOPOB,
BOJIBT-aMIIEPHBIE XapaKTEPUCTHKU KOTOPBIX U300pa’keHbl HA PUCYHKE.
AT <T,<T, BT>T,>T, BT=T,=T, TIT<L>T, AT<T,>T, U




10. Kak u3MEHHUTCSI TOK HACHIIICHUS B HECAMOCTOSTEIILHOM Ta30BOM pas3psijie, €Cliv, He U3MEHsIS IeHCTBUS
BHEITHETO HOHU3ATOPa, YMEHBIITUTh PACCTOSTHHE MEXKTY dJIEKTPOJIaMH B Ta30pa3psiiHOl TpyOKe BIBOE?
A ymenpmmtes B 4 p. b ymenpmutcs B 2p. B He uamMeHHuTCS I' yBenuuurcs B 2p. [l yBenmuuures B 4 p.

11. Ha pucyHke u300pa)keHbl TPAEKTOPUH JIBYX YaCTHI] C OJUHAKOBBIMH UMITYJIHCAMU B
MarHuTHoOM moine. X ormyne o0ycioBieHo pa3HbiMu: 1 — maccamu, 2 — CKOpOCTSI-
MU, 3 — MOJYJISIMH 3apsi0B, 4 —3HAKaMH 3apsii0B?

Al 23,4 b2 3,4 B3,4 r24 3,1

12. Temneparypy raza B CTaJbHOM T€pMETHUYHOM OajsIoHE MOBLICHIIH B 2 pa3a. Kak u3-
MEHHJIACh CPEIHSS KBaJApaTHIHasi CKOPOCTh MOJICKYJI raza?

A ymenbinuiach B 2p. b He u3meHunaco B yBenuunacs B J2 p. I yBennuunace B 2 p. JI yBenuuuiacs B 4 p.

basoewviit yposens
(kaorcooe 3a0anue oyenusaemcs 6 3 b6anna, omsemvl K 3a0a4am 3mMo20 YPOGHs HYHCHO NPUBOOUND 8
cucmeme CH, ecnu 6 ycnosuu 3a0auu ne ykazanvl oOpyaue eOUuHUYbl UsMEPeHUsl)

13. C xakuM yCKOpEHHEM HAYHET OIYCKaThCs TENO M0 HAKIOHHOW TUIOCKOCTH, €CITU 3a TPUBSI3aHHYIO K HE-
My OCUEBKY IMOTSAHYTh B TOPU30HTAIBHOM HAINPABICHUH C CHJION, KOTOpas B 2 pa3a MEHBIIE CHIIBI TSXKECTH
Tena? BricoTa HakIIOHHOM TUI0CKOCTH 3 .M, €e niuHa S5 m. Koaddurnument tpenus 0,8.Yckopenue cBoOOaHO-
r'0 MaJeHUs CYUTATh PABHBIM 10.m/c2

14. JIsrymka maccoit 1002 cuaut Ha xkoH1e nocku jymHON 50 cm n maccoit 9002, koTopast pa3menieHa Ha
TJIAJIKOW TOPU3OHTAIBHOU MOBEPXHOCTH. JIarymika mpeiraet moa yrioM 15° Bmonbs mocku. Kakoit gomxHa
OBITh HaYaIbHAsl CKOPOCTh JIATYIIKH, YTOOBI OHAa OKa3ajgach Ha JIPYroM KOHIIE JOCKU? YCKOpeHHe cBOOO/I-
HOTO TaJICHUSI CYUTATh PAaBHBIM 10.mlc2.

15. HeGomnbIioe Te10 CKOJIB3UT MO HAKIOHHOW TIOCKOCTH, KOTOpast IJIABHO MEPEXOAUT B MEPTBYIO METIIO C
BBICOTHI 6 M. Pamnyc metnum 3 m. Ha kakoit BEICOTE TEJIO OTOPBETCS OT MOBEPXHOCTH METIN? BricoTy OoTCUm-
TBIBalTE OT HIDKHEHW TOUYKHU neTau? TpeHuem npeneOpedsb.

16. ITmoTHOCTH OmHOTO Ta3a moj aaBnenuemM 400 x/la paBHa 1,6 kel Bropoii raz maccoit 2 ke 3aHIMaeT
o6bem 104> npu nasnennn 200«x/la. Bo ckonbKko pa3 cpeaHsisi KBaipaTUIHasi CKOPOCTh MOJIEKYJT BTOPOTO
rasza 0oJbIle, YeM B IIEPBOro?

17. I'a3 momecTHIIM B BBICOKMH IIMIMHAP MOJ TSDKEJIBIM MTOPIIHEM, KOTOPBIH MOXKET ABHUTAThCS 0€3 TPeHus.
ITnomans mopursst paaa 30 cyu®. Korma WHIMHAD IepeBepHyIIH OTKPHITHIM KOHIIOM BHH3, 00bEM rasa yBe-
mnumiics B 3 paza. Uemy paBHsieTcs macca nopiuHsa? AtMocdepHoe nasienue paBHo 100 «/la. YckopeHnue
CBOGO/IHOTO MafeHHs CUnTaTh paBHbIM 10M3/c?.

18. HekoTopast Macca UI€aIbHOTO ra3a HarpeBaeTcs Mpu MocTossHHOM naBienuu ot 15° C k 65° C, normo-
mast npu 3ToM 5 x/[owc Terma. s HarpeBaHUs 3TOTO XKe ra3a IPH MOCTOSHHOM 00beMe MPHU TeX )K€ Hadallb-
HOW M KOHEYHOM TeMIiepaTypax HeoOXOoauMo MoTpatuTh 3,5 /e Temna. Onpeaenure o0beM (B JIUTpax)
3TOM Macchl ra3a npu temneparype 15° C u nasnenun 20«/1a.

19. NneanbHbli OAHOATOMHBIHN T'a3 OCYIIECTBIISIET LUK, KOTOPBIA COCTOUT M3 U30XOPUUECKOT0 HarpeBaHMUs,
IIpU KOTOPOM JaBiieHHe ra3a usmensercs Ha 40%,3atem n3obapHoro pacumpenus. [Torom ra3 Bo3Bparaer-
Csl B HAYAJIbHOE COCTOSIHUE B MPOLIECCE, B KOTOPOM JIaBIEHUE U3MEHSETCS MPSIMO IIPONOPIMOHAIBHO 00be-
my raza. Onpezaenure KI1/I (B mporeHTax) 3TOr0 MUKIIA.



20. B nByx BepLIMHAX PAaBHOCTOPOHHETO TPEYTOJIBHUKA CO CTOPOHOU 12 cm 3aKperyieHbl TOUeUHBIE 3apsi/ibl
1o 6 K7 xaxJpld, a B TpEThel BepIIMHE — YacTulla Maccoil 6 me, umeromas 3apsaa —30u K. Yactuiy ot-
MYCKAaIOT, U OHA HAYWHAET JABUTaThCs. YeMy paBHa CKOPOCTh YaCTUIIBI B MOMEHT, KOTJ1a OHa MTPOJICTAaeT TOY-

HO MEXKLY 3apanamMu? DiekTpuueckas noctosanas K = 910 m/d.

21. BHyTpH IJIOCKOTO KOHJAEHCATOpa MapajiebHO €ro IUIACTHHAM Pa3MEIIAaloT JAMAJIEKTPHUECKYIO Ijac-
THHKY, TUTOIa{b KOTOPOH paBHA IUIOLIAH IUIACTUH KOHJEHCATOPA, a TOJNIIMHA BTPOE MEHBIIIE PaCCTOSHUS
MEXIy IUIaCTHHAMHU KOHJeHcaTopa. YeMy paBHa IUAIEKTpHUECKas MPOHUIAEMOCTh IUIACTHHKH, €CIIH eM-
KOCTh KOH/IeHcaTopa yBennumiack Ha 20%7

22. ToHkast MpoOBOJIOYKA HE TUIABUTCS MPHU MPOIMYCKaHUM CKBO3b Hee TOKa 10 5 A. Kakum Oynmer kputndec-
KH{ TOK JUTSl TPOBOJIOYKH, U3TOTOBJICHHOW M3 TOTO K€ Marepuaia, HO UMerolied auameTp B 4 pasa 0o0iib-
mmii? KonmryecTBo TeIIoThI, KOTOpasi oTaaeTcs 3a 1 ¢ B OKpyKalollyro cpelry, MpsMO MPOMOPIHUOHATEHO
IUTOINAM TOBEPXHOCTH (MPH OJAUHAKOBOW TEMIIEPATYpE).

Teopueckuii yposenw
(kaorcooe 3a0anue oyenusaemcs ¢ 10 6annos)

23. JIeHTa TOPU30HTAIBHOIO TPaHCIIOpTepa mupuHoi d aBuract-
Csl C IOCTOSIHHOM cKopocThio V. Ha nenty momagaer maiiba ¢ ro- v
d —
PHU3OHTAIBLHON CKOPOCTBIO 3V, HaMpaBiICHHOW TOI yrioM o '\?v
o
2
COSI =2 | K KPaIO JCHTEL %

1) Yemy paBHA CKOPOCTH Iai0BI (110 MOTYJTF0) OTHOCHTEIBHO TPAHCIIOPTEPA B HAYaJIe ABHIKCHUS 110 HEMY?
2) Ilpn KaKoM MaKCUMaJTbHOM KOA((QHUIUECHTE TPEHUSI CKOJIBKEHHS MEXK/y [Iail00i 1 JICHTOM maiiba mnpeo-
J0JIeeT TpaHcropTep?

24. Monb Tenus pacupsieTcs U3 Ha4adbHOIO COCTOSIHUS 1 B KOHEUHOE COCTOSIHUE 3B 4P
nByX mporeccax. CHayana paclIMpeHUe MPOUCXOAUT B mpouecce 1—2 ¢ mocTossHHON

3R
TerioeMKkocTeio C = 1 (R — yHuBepcanbHas ra3oBast moctosinHasi). [Torom ra3 pac- 3

IIMPSAETCA B Ipolecce 2—3,B KOTOPOM €ro JaBJICHHE MIPAMO IIPOHOPIUOHAIBHO 00be- ol——" >
My. Onpenenure paboTy, BHIIOIHEHHYIO ra3oM B mpouecce 1-2,ecnu B mporecce 2—3
OH BBIMTOJIHUI PoOoTy A. Temneparypsr HauaabHOTo (1) 1 KoHeuHOro (3) COCTOSIHMI PaBHBI.

25. Tpu KoHJEHCAaTOpa eMKOCTSIMH C, 2C U 3C COEAMHEHBI IOCIEe0BaTEIbHO U MO

kimodeHbl K uctoynuky ¢ /1C € =30 B. Ilocne 3apsaKu KOHIEHCATOPOB UX OTCOE- c 2c 3¢
JIVHWIN OT NCTOYHHUKA U B TO K€ BpeMs K HUM IIPUCOSIMHIIIN JIBa PE3UCTOPA TaK, KaK =
n300pakeHo Ha pucyHke. Kakoe KOJMYecTBO TEIIOTHI BBLACTUTCS HA PE3UCTOPAX, ec- R
mm C =3 ukP?

26. Ha HIDKHIOIO MTOBEPXHOCTh TOPU30HTAIBHON TUAJICKTPHUYECKOM IUIACTHHBI TONIIMHOW d W JAMDIIEKTpH-
YECKOW MPOHMUIIAEMOCTBIO £, HAHECEHO MPOBOAAIIEE NOKPbITHE. Ha BEPXHIOIO MOBEPXHOCTH MTOMEILEHA Ma-
JIeHbKasl KaIljisl pTYTH, KOTOpas He cMadyMBaeT IUIacTUHY. Karuis u nmpoBofsiee NoKpbITHE 00pa3yloT KOH-
JeHCaTop, K KOTOpOMY noJicoeAnHeHa 6arapes. [1pu kakoM HampspkeHUH Oatapen Karisi HauHeT pacIijibiBa-
TBCS 110 TIOBEPXHOCTH MIacTUHBI? Ko huimeHT noBepXHOCTHOTO HATSDKEHUSI PTYTH J.

11 maa 2009 ¢.



