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BBenenue

Bce Bompocer, ceazannbie ¢ nocrymwienneM B HI'Y MOXKHO BBISICHUTH B
upuémuoilt komuccuu HI'Y 1o restecponam (3832) 34-35-90, (3832) 39-73-77
U 3JIEKTPOHHOI moure poly@admin.nsu.ru.

JonoHuTe/IbHY 10 TH(MOPMAIIAIO MOXKHO IOJYYUTh B pasuene « AGurypu-
et 2006» na catite HI'Y: www.nsu.ru.

IMocobue pacmopocrpansercs mox, murensueit GNU FDL! sepcun 1.1. Oc-
HOBHBIE II0JIOXKEHUsI: Bl MOXKETE PACIPOCTPAHSITH STOT JIOKYMEHT B JIFOOOM
BHJIe IIPU YCJOBUU IPEOCTABJIEHNs] MCXOJHBIX TEKCTOB; BbI MOXKETE PacIie-
YATBIBATH STOT JOKYMEHT it cebsl; BbI MOXKeTe ero MoaudunupoBaTs (uim
KOIIUPOBATH YaCTh MHMOPMALUK) [IPH YCJIOBUU COTPAHENUSA HA DPESYALINATN
mekywed auyensuu; [Ipu negaru Gosbimx rupazxeit (> 100 sK3eMILIAPOB),
a TakKe JJIs M3MEHEHUs] TEKYIeil JIUIEeH3NN BaM CJIeIyeT HOJIyIUTh paspe-
menne aBTopoB. s moyyenus: 6oJiee moapobHO nHMOpMaAUY O JUIEeH3UN
ceyer oOpaTUThCs K MEPBOUCTOYHUKY 110 ajpecy http://www.gnu.org.

3aMeuaHusi, CBS3aHHbIE C COIEep:KaHueM 1 O(POPMJIEHHEM ITaHHOIO II0CO-
6ust, mpockba npuckLiaTh bagmuay Esrennio MuxaitioBudy 1o 3/IeKTpOHHOM
moure . M.Baldin@inp.nsk.su. ITosTomy ke azgpecy ciaeayer cBA3aThCS JIJIs
[IOJTy YeHUsT UCXOTHUKOB. DTOT TEKCT, & TAK YK€ ayTEHTUUIHbIe KON BAPUAH-
TOB, KOTOPBIE IaBajuCh abUTypHEeHTaM Ha dK3aMeHe, MOXKHO CKa4YaThb C J10-
MallTHEeH CTPAHUYKH OTBETCTBEHHOTO 33 BBINTyCK: http://www.inp.nsk.su/ "~ baldin
u3 pazjesa «BapuaHThl BCTYNHUTEIBHBIX YK3aMEHOB.

CoBeTbl abuTypueHTamM

BerynuresnpHbli 9K3aMeH 110 (DU3KMKe JUIATCS YeThIpe aCTPOHOMUIECKIX
vaca g Paxynbrera Ecrecrsennbix Hayk (PEH) u Teostoro-Teodusuuaeckoro
Dakysnbrera (I'T'®) u nars yacos s Pusnveckoro Pakynvrera (OD). s
HOJIEPKAHIS CHJI Ha 9K3aMeH JIydllle BCErO B3dTh OOJIBIIYIO IUINTKY IIIO-
KOJIAJIa — 9TUM CYTUM NAHKOM ¥ OIPDAHMYUTHCHA. ECJIM BBl He BayKHO cebsi
YyBCTBYeTE, TO IONBITANTECh PENIUTh Ty IPobieMy do Hadasa MCIBITAHUIA.
Ecin ecTh HEOOXOIMMOCTB, TO CXOAUTE K BPAdy — CO 300POSHLEM HE ULYMAMN.
Kypurb Bo BpeMsi BCTyIUTEIHHOIO 9K3aMeHa He Pa3peIacTCs.

O6s13aTeIbHO BO3BMUTE Ha 9K3aMEH OJHY HJIH JIB€ 3alacHble pydku. Her
BoJiee YKAJIKOTO 3PEJIUIA, YeM HCIBITYeMbIi, KOTOPBI IBITAETCH PACIHCATh
PyUKy. Y Bac JI0/KHA 6bimb JHHEHKA, U BbI JIOJKHBL YMeMb e O0Ib30BaTh
cst. Tak Kak Bale pereHue OyJIyT IIPOBEPSITh, TO CIeJaHHBIE BAMU dYepTe-
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KU JIOJKHBI OBITH NOHAMHYL. A BOT KaJbKYyJISITOP TOJIBKO OTBJIEKAET. K uH-
CTBEHHBIN TUIT 3aJ[aHWs, TJie OTPedyeTcs MOJIyUYeHne JUCI€HHOrO OTBETa —
9TO «3aJata-oNeHKa» 2. BBIUICIenne Ha KaJbKyIaTope He yOepexkéT Bac oT
omuboK, 3aT0 MAET OMUOOYHYIO YBEPEHHOCTH B MPABUJIBLHOCTH BAIIUX Jeii-
CTBWUI — «MAIITMHA HE MOXKET OIMTHOATHCS».

Ilepes 9K3aMeHOM IIPOpENTaiiTe ¢ JAECSTOK BAPHAHTOB® 3a IIPeIbLILyIIye
TOJIBI JIjIs OTTAYMBAHUS BAIIUX HABBIKOB. DTO AY4wWul CIOCO0 IMOATOTOBKU.

IlomuuTe, 9TO 6C€ 9ITO OT Bac TpedyeTcs, 3TO 3HAHUE (PUBNKU B 00DBEME
IIKOJILHOTO Kypca. [ToaTomy, eciin BbI 9ero-To He MOHMMaeTe, TO epebepure
B yMe 6ce* OCHOBHBIC 3aKOHBI (PU3HKH, KOTOPBIe H3yJaIld B ITKOJIE.

Eciu He nonnMaere Kak pemarh 3aJady, TO HAPUCYTe PUCYHOK K HeIi,
OIMPAsICh TOJIBKO HA YCJIOBHE — BO3MOXKHO, CTAHET IIOHSITHEE.

Eciim 9T0-TO HE MOHSITHO B yCJIOBHH, TO IIOCJE TOIO KaK HECKOJIBKO pa3
[epevnTaere ycJoBue, 3ajaiite Bonpoc sk3aMeHaTopaM. OObICHITH yCI0BUs
337197 — 9TO 9aCTh UX PabOTHI.

He noavsytimecy wnap2askamu — OHU HE NOMOLYM.

Hommrume, wmo 3a0daua He CHUMaemces pewénnot, ecau nPUGOIUMCH AU
omeem 6e3 obsacnenut. [losTomy odopmiisiiiTe pelreHne MAKCUMAJIBHO 10~
apobHo, HO Mepy 3HaiiTe”. OObACHNTE OTKYda y BAC B3AJIACH Ta M HHAS
OyKBa.

3a moJiTopa Jaca JI0 KOHIA 9K3aMeHa OyKBAJILHO 6pocvme 6¢é u 0OpMUTE
Te 3aJ1a9, KOTOPbIE BBl y2Ke DEIiJIu.

O6s13aTe/IbHO POBEpPbTE Bee cBOoM OTBeThI. [loJ1e3H0 00BECTH X PaMKOIi,
9TOOBI BBIJICIUTE. Y ATHTE, YTO YEPHOBUKH TOXKE MTPOBEPSIIOTCS.

BHUMAHUE:

Badava ne cuumaemes pewénnot, ecau nNpusodumces Auwb omeem 0e3
065ACHEHUT.

KEJIAEM YCIIEXA !

2Yerpépras 337a4a B BapuanTax s OD.

3TlorpaThTe Ha Ka kbl BApHAHT MO 2-3 €aca KasKJOe BOCKDECEHbE, HadWHAs 3a 3
MecsIa 10 HAaYaJla SK3aMEHOB.

43akonsr HpioToma, 3akOHBI COXDAHEHHS SHEPIMH ¥ HMIY/IbCA, YpaBHEHHE
Kananeiipona-MengneneeBa, 3akon Kymona, 3akon Owma, 3akon Awmmepa, 3akon Da-
pajiesi —TO €CTh, BCE O€CAMb OCHOBHBIX 3aKOHOB (JaiiTe MHE 3HATb, €CJU BCIIOMHHTE
Gouib1e).

5 Ins 06bACHEHNS BBHIBEIEHHBIX yPABHEHHIH JOCTATOYHO CCHLIOK HA OCHOBHBIC 32KOHBI.
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B ApHaHTbl BCTYIINTEJIbHBIX 9K3aM€EHOB

B 1966 romy 6bu1u cpopMyIMpOBAaHBI OCHOBHBIE IIPUHIIMIIBI IK3AMEHa, 10
dusuke na PP HI'Y: sx3aMen He HOJKEH BBIXOIUTH 38 PAMKH INKOJIHHOM
[IPOTPAMMBI; B KaKJIOM BapHUaHTEe 00S3aTEJHbHO HOJKHA OBITH OJIHA HECJIOMXK-
Hag (yremuTesbHas) 3a/1a4a; 331291 PACIIOIATAI0TCs 10 HAPACTAIONIEH TPY/I-
HOCTH; 3aJ]a9i OIEHUBAIOTCs B Oajiax; BpeMs — 10 Yacy Ha 3aJa4y; 3a1a49u
B BapuaHTax — He MOAMMUKAIUN OJHONW U TOW XKe UJEH, a pa3HbIe.

B 1972 romy 3aja4 crajio 5 — MOSBWIACH 3a/a49a-JIeMOHCTpalus. AGuUTy-
PUEHT JI0JKEH HAUTH 00bsCHeHrne HAOJII0IAeMOr0 UM SIBJICHUS.

B 1976 roxy omHOI U3 TATH 33189 CTaJIa 331a9a-0IeHKa, TIe TpebOBAIOCH
OIEHUTD TOPANOK® (PU3HIECKON BEJIMIHHBI, IIOCTPOUB IIPOCTEIIIIYIO MOJIEb,
CaAMOCTOSITEJIbHO BHIOPAB HEOOXOIUMBIE IMapaMeTphbl U 3aJaB UX UHCJIEHHOE
3HAYEHUE.

U B ciyuae ¢ 3amadeii-geMoHCTpaImeil, 1 B ClAydae ¢ 3aa9eii-OmeHKOit
9K3aMEHAIMOHHAS KOMUCCHS OYeHb OIACAJIACh HOBOBBEIEHUI, IIOCKOJIbKY Ta-
KUe 3aJa9u B IIKOJIe He BeTpedaorcs. Ho omacennsi oka3aynch HAIIPACHBL.
SBajaun xoporo padboraju Ha 0TOOP JIFOJIEl, HalleJIeHHbIX Ha (PU3UKY.

W3 Tpéx pacuyE€THBIX 3a/ad [epBasi, [O-IIPEeKHEMY, He CJIOYKHAs, BTOPAs
cpezHeil TPYAHOCTH, a TPeThbd TpedyeT HEKOTOPOl CMEKAJIKM U yMEHUS Pa30-
O6paTbcsa B pusuke sBIeHuA. /JJ0BOJIHHO CKOPO BBISCHUIOCH, ITO CJIOYKHBIE 3a-
JIa9¥, KOTOPBIE BBIJAEJISIOT SIBHO OY€Hb CHJIBHBIX U XOPOIIO OAIOTOBIEHHBIX
abuTypueHTOB, lepecrau paborarh Ha or6op. Te, KTO MX peraJ, OJecTsime
CIIPABJISIIIICH CO BCEM 3aJ[a9aMU, a OCTAJIbHBIE JIarKe He OPAJIMCh 38 CJIOXKHYO.
Tax uTO Yepecuyp CJIOXKHBIE 33J[a4UU [IEPECTAJM UCIOJIb30BATHCH.

Bapuant gna ®EH comep:kuT deThipe CTaHIapTHBIE 3aa4Nd U3 PA3HBIX
obJtacTell MIKOJbHON (PUBUKU, TPUIEM YPOBEHD CJIOXKHOCTHU HE 00A3aTETHHO
BO3pacTaeT ¢ HOMEPOM 3aJ1a4Hu.

Bapuant gias I'T'® comep:kuT Tpu 3a/1auid U TPU TEOPETUIECKUX BOIIPO-
ca Ha OJIHy TeMy U3 IKOJIbHOU dusuku. Tpaguruonno Bapuant ['T'D 6bu1
nporre Bapuanta ®EH, no B cBsa3u ¢ yBenmunaenmem Koukypca Ha [TD u ¢
y2Ke TPaJIUIMOHHO TJIOXUMHU Pe3yabTaraMu dK3aMmeHa 1o ¢usnke qus OEH
CUTyalsl MEHSIETCS.

6H0JIy‘{I/IT]> He abCOJIIOTHO TOYHBIN OTBET, KaK B paC‘{éTHbIX 3a1a4vax, a caejgaTb IIpu-
6JII/I3I/IT€JI]>Hy}O OLIEHKY.



Bapuant ®P-54

7 3amaua Nel Kycok mesnma IBUXKeTCs C
— 2 [TOCTOSIHHOM CKOPOCTBIO U, KACasiCh BEPX-
Heil JacTu JieHThl Tparcnoprépa. [lpu ka-
KOl HauMeHbIIel BCTPeYHO CKOPOCTH JICH-
TBI U CJIEI, M€eJIa Ha Hell OKAXKeTCsI 3aMKHY-
L TeiM? Paccrosinue MexKy OCSIMHU IIKUBOB
rpamcnoprépa L, a pajanycsl mKuBoB R.

o
—>

S, m Bamadya Ne2 [umnapudeckuil cocyn
H MacCChI 1 U1 BHYTPEHHUM cedeHueMm S ¢ OT-
BepCTHEM B JHEe HaXOJWTCS II0J BOJIOI Ha
h :7 riayoune H. Ilo muranry B cocyn meijieH-
HO HAKAYUBAIOT BO3MYX JI0 T€X IIOP, IIOKA
= OH HEe HAYHET BCILIBIBATE. 1Ipu BemibiTun
BO3/yX U3 COCYIa HE BBIXOJWUT U €r0 TeM-
nepaTypa He MeHsieTcsi. Ha Kakyro BbICOTY
h Oyzer BBICTyHATh COCY. W3 BOJBI, €CJIU

aTMocepHoe J1aBjieHne paBHo P7?

P amada Ne3 YacTuiibl ¢ paBHBIMHI MacC-
/ d CcaMU M U 3apsIaMu ¢ IBUKYTCS IO OKPY K-
|{ B X | HOCTH PAJIIyCa ' B MATHUTHOM II0JI€ C WH-
v X /’ aykrueit B. Hafinure ckopocThb dacTHiy v.
‘& / IIpu kakoM HauMeHbIIEM 3HaYeHnn B Bo3-
MOXKHO TaKoe JIBU:KeHue?

3amaya Ne4d ABroMoOUIIb, ABUKYIIUIICsS ¢ OOJIBIION CKOPOCTBIO 10 MITOC-
ce, Bbe3KaeT Ha O0JIEJIEHEBINI CKOJIB3KIUI yIACTOK HPOTAKEHHOCTHIO 20 M.
OrnernTe HACKOJIHKO U3MEHUTCSI CKOPOCTH AaBTOMODMIIST K KOHILY 3TOIO YIACTKA.

Bagaua Ne5 Opma cTropoHa CTeKa MOJMPOBAHHASI, a Jpyras MaTOBasi
(ucuapanannas). Eciu crekio npuKarb MATOBON CTOPOHON K HAJIIMCH HA
Jicre OyMaru, TO OHa XOPOIIO BUIHA. ECIU CTEKJIO OTOJIBUHYTh, TO HAIIIUCH
ue BuHO. OObsICHUTE JEMOHCTPUPYEMOE SIBJIEHUE.



BapunaaT ®P-55

3amauya Nel B munubape B o6béMe Vy
IO, IOPIIHEM IIpU TeMieparype 1o HaXOIuT-
cd ra3, 9acTb KOTOPOro BbIIycTmJd. Temie-
paTrypa ocTaBlIerocsd rasa crajua 1, a ero oob-
ém V. Kakasa 101 OT HaYaJIbHOTO KOJIMde- Vo, Ty =V, T
CTBa ra3a BBINLIA U3 IOUIMHADPA, €CJII Tpe-
HIIE ME2K Iy HOPIITHEM U IUIHHIPOM OTCYyTCTBY€ET!

3amaya Ne2 Bycunka Hamera Ha cru-
Iy Ha PACCTOSHHUU T OT JieBoro kKoHra. Cru-
Iy HAYMHAKOT BPAIaTh BOKPYL TOrO KOH-
[[a TaK, 9TO CKOPOCTb OYyCHHKH PACTET MPO-
nopuuoHajibHo Bpemenu (v = at). Haiinu-
Te JUIMHY JYTU S, KOTOPYIO OyCHHKA OIHIIET
OpH MOBOPOTE CIUIBI MPeXKe, YeM HAIHET
¢ Heé cocKaJb3bIBaTh. CUjla TSXKECTU OTCYT-
CTByeT, KO3 PUIMEHT TPeHus MeX Iy Oycua- [,
KO U ciuIeil paBeH [t.

3agaua Ne3 IlocienoBareabHo COeIUHEH-
HbIE PE3UCTOP CONPOTUBJIeHUsT R 1 KOHIeH A~
Top Gouibioit émroctu C' uepe3 kioa K mo-
O9epéIHO MOIKIIOYAIOTCA Ha KOPOTKoe Bpe-  Us 1 ;
M T K mcrodnukam Hanpskenus U; u Us,
[OJIIPHOCTh KOTOPBIX YKa3aHa Ha PUCYHKe. ICXOIHO KOHJEeHCATOP HE 3apsi-
»ked. Haligure Terio, BolIe/UBIICeCs 3a IEPBBIA mepuog (27), u 3a mepuo/y,
mocJie DOJIBIIIOrO YUC/IA TIEPEKJIIOYEHU, KOT1a 3apsi/] Ha KOHJIEHCATOPEe IIPaK-
THYECKH He MeHgeTCsl. deMy paBeH 3TOT 3apsii?

Sa;[aqa Neqg ()I_[eHI/ITe7 HaCKOJIBKO U3MEHAETCA U3-3a JbIXaHud CUJIa JaB-
JICHU Ha 'OPU30OHTAJIbHYIO OIIODY CIIOKOITHO JiezKaliero 4eJioBeka.

Bagaua Ne5 Opma cTropoHa CTeKJa MOJIMPOBAHHASI, a Jpyras MaToBasi
(ucuapanannas). Eciu crekso npuKarb MATOBON CTOPOHOW K HAJIIMCH HA
Jicre GyMaru, TO OHA XOPOIIO BUAHA. EC/M CTEKJIO OTONBUHYTH, TO HAJIIACH
He BuHO. OObSICHUTE JEMOHCTPUPYEMOE SIBJIEHUE.
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Bapuaar ®EH-53

o " V=2
Ty 15

| |
Ly Ly

3amaua Nel Ha crexkasHHBIR ap ¢ 1mo-
KazarejieM IPEJIOMJIEHUS 11 TaJIaeT JIyd CBe-
Ta, UIYIIUN BBIIIE IEHTPa Ha paccTosHuu H .
Ha kaxom paccrosituu h OT IIeHTpa Iapa mpoii-
JIET JIyd TOCJIe TIPETOMIICHUS !

Samauya Ne2 Temo, UCXOTHO MOKOSIIEE-
CsI Ha 3eMJle, CTajIi TIHYTh C IIOCTOSHHOM 110
BeJIMYMHE W HalpaBjeHnio cuioil. Ha Boico-
te H oHO mprobpesio CKopocTh v, HallpaBJIeH-
HYIO II0JI YIJIOM (v K ropu3oHTayu. Haiinnure
yckopenue Tejia. CONpPOTUBIIEHHEM BO3IyXa
peHebpedb.

3amaua Ne3 B Beprukasnnoit Tpybe mop-
IIIeHDb YJIep:KUBAeTCs ypyroi npyxunoii. CBo-
001HbBII 00BEM HaT TTOPITHEM paBeH V. Ecin
B TpyOy CcBepxy HajuTb 00bEM BOmbI V7, TO
OHA JIOXOJUT 10 Kpast Tpyobl. Kakoit 00béM
BOAbI V' HYXKHO HAJIUTh, YTOOBI CBOOOIHBIH
00béM HaJT BOO ToKe ObLT paBer V7 Tpe-
HU€e MEeXK/Iy MOPIIHEM U TPYO0Oil OTCyTCTBYET.
Buusy B Tpybe nMmeercst orBepcTre, Yepes3 Ko-
TOpO€e CBOOOJIHO IIPOXOIUT BO3JIYX.

3ama4da Ned B 3akpbiToil ¢ KOHIIOB ropH-
30HTAJIBHOU TPYyOKEe CTOJIOMK YKUJIKOCTH Ha-
XOJUTCS HA paccTosgHusX L OT 0HOTO KOHIIA
u Lo OoT ApYyroro npu TeMIEepaTrype BO3IyXa

B TpyOKe ceBa 17, a cipasa Ts. HackombKo cMecTuTCs CTONIONK KU IKOCTH,
KOTJIa TEMITEPATYPhI CPABHSIIOTCS !



Bapwuant I'T'®-53

3amaua Nel MaJieHbKOE T€JI0 MacChl 1M m
COCKAJIb3bIBAET BHU3 110 ITOBEPXHOCTU HE3a-
KperiéaHoro Tena maccol M. @opma moBepx- M h
HOCTH COCKAJIb3bIBAHMUSI MTPEJICTABIISIET U3 Ce-
051 BOTHYTBIH CITyCK BBICOTHI h, KOTOPBII II/TaB-
HO IIEPEXOUT B COIIPUKOCHOBEHUE C TOPU30H-
TaJbHOII I10cKoCThI0. Haliure ckopocTs J1BU-
2KEHUsI MAJIEHBKOI'O TeJIa Ha TOPU30HTAJIbHON
wiockoctu. Tpenus: Her. YckopeHue cBOOO/I-
HOT'O IaJIEHUSI §.

Q

3amaya Ne2 B mpusenéuHoill cxeme Ha-
npsi>kenue Ha barapee pasao U, compoTusiie-
uusi pe3uctopos R, 2R u 3R, a éMKOCTHU KOH-
JIEHCATOPOB oJnHaKOBbI 1 paBHbl C. Haitgure
3apsi/ibl BEPXHEIO M HUYKHET'O KOHJIEHCATOPA
U CyMMAPHYIO BBIIEJISIONIYIOCS Ha PE3UCTO-
pPax MOIIHOCT.

3amaya Ne3 B zakpsiTom cBepxy Bep-

TUKAJIbHOM IUJIMHIPE BbICOTHI H U cedeHus a

S JaBjieHue ra3a HaJ TOHKUM IIOPIITHEM MAC-

cbl m ucxonHo pasuo P. [lopiens HaxomuTces P —
Ha BBICOTE h HAJ HUXKHUM OTKPBITHIM KOH- m, S H 9
oM ruauHApa. [uInHIp HAYNHAOT IO/IHU- —

MaTh C ILJIABHO YBEJIMYMBAOIIAMCS YCKOpe- h

uneM. [Ipu KakOM 3HavYeHnn yCKOPEHUs @ op-
IIIeHb BhINaeT u3 munaapa’ Tpenus Her, arMochepHoe JaBjeHne U TeMIIe-
paTypa HEU3MEHHBL.

3agauya Ned a) [aiite onpenesnenue dokyca u GHOKYCHOrO pacCTOSHUS
JINH3BL.

6) Yro rakoe muonrpusa? Kaxoso (okycHoe paccrosinue JIMH3 OYKOB C
ONTHYECKO cuyoit +5 auonTpuii? Cobuparolye 3To JUH3bI UIH PACCENBAIO-
e’

B) Kakoe nzobpakenue Ha3bIBAETCs AEHCTBUTEIBHBIM, 8 KAKOE MHUMBIM?



Pa3z36op 3amaq

B stom pasmene mpomsBenén pas3bop 3amad. Ilpexme wem obpaTuThesa K
9TOMY pasesly OTPAThTe Ha PElleHre BAPUAHTa Kak MUHUMYM 2 daca. Tro-
OBl HAYYUTHCs PENIaTh 331291 HEOOXOIUMO STU 33129 PEULGTLD.

Ecin y Bac ectb mHTEpECYIONIUECH APY3bsl, TO YCTPOATE COBMECTHOE pEIlle-
uue. CopeBHOBaTe/IbHASI KOMIIOHEHTA OYeHb BaKHa. BeTynuTe ibHbIE BApUaH-
ThI HE SIBJISTFOTCS OJIMMIINAIHBIME. [[eJ1b BCTy AT IbHBIX 9K3aMEHOB 0TOOPATH
TeX, KTO B OCBOWJI IIKOJIbHYIO IIPOrPAMMY B JIOCTATOYHOM Jjisi OOyJIeHUsI B
HI'Y obobéme.

B srom pazzgesie nperncraBiieHbl peleHusi 3aJiad B TOM BHJE, B KaKOM
9TO IPEICTABJIIETCS HanboJiee MOHATHBIM I IIPeIoiaBareis. BoJbIIuH-
cTBO (POPMYJT TTPOHYMEPOBAHO, ITOOBI HA HUX MOXKHO OBLIO COCIATHCS TPU
pazbope. Bce momosiHMTEBHBIE BEJIMYIUHBI OMUCAHBI. PeIeHns I0CTaTOYHO
1oipoOHBI 1 OHATHBL. O0sI3aTEILHO B KOHIIE PEIeHNs, €CJIM 9TO BO3MOXKHO,
[IPUBEJIEHBI OTBETHI.

Bapuant ®P-54

Pemtenne 3agadu Nel BpeMst cONpUKOCHOBEHUS MEJIa C TPAHCIIOPTEPOM
paBuo t = L/v. 3a exmuHuny BpeMeHH MeJl PUCYeT LOJIOCY JJIMHON U + .
O6mas aymua jentel 2 X (L 4+ wR), cieloBaTeIbHO:

v+ u
v

2x (L+7R)=1L éu—vx(l—f—?w%). (1)

Omeem: u=v(1+ 2rR/L).

Perrenne 3agaum Ne2 Tak Kax coCyj BCILUIBIBAET, TO MACCa BbITECHEH-
HOHI BOJIBI B HaUaJje PaBHA MacCCe COCYJa, CIEOBATEILHO, OObEM BO3/IyXa B
HavaJje paBeH:

=21 2)

r7e M — MacChl COCyZa, a p — IJIOTHOCTH BOAbL. JlaBiienuwe B cocyze mepe
HAYaJI0M BCILIBITAS PABHO:

Vi
P =P+ pg H+§1 . (3)

8



O06bEM BO3IyXa B COCYJIE MOCJE BCILIBITHS PABEH:
Vo = Vi + S, (4)

a JIaBJICHUE:

v
p=pP+ 2 (5)

Ilostyunocs geTsipe ypaBHEHUS U IATh Hen3BeCTHHIX. JlomomHuMm cucre-
My HIATBIM ypPaBHEHUEM — YPaBHEHHEM COCTOAHUS WJIea/IbHOIO ra3a B ciIydae
HM30TEePMUYECKOr0 IIpolecca

PVi = PV, (6)
U pa3perrnM eé:
mgH
PS+mg (™)

Omeem: h =mgH/(PS + mg).

Pemtenne 3agaum Ne3 3anumem BTopoii 3akoH Hbiorona:

mu? kq?

Paspemus kBajparHoe ypaBHeHue (8) OTHOCUTEJLHO U, IIOJLY dUM:

9)

qBr gBr\> kg2
v=L0 4 (20 T
2m 2m dmr

MuHuMaIbHOE BOZMOXKHOE 3HAYEHUE By, OTBEUAET OOPAINEHUIO B HYJIb
IIOJIKOPEHHOI'O BBIPAYKEHUsI, CJIEJ0BATEHHO:

[ km
Omeem: B = \/km/r3.

Pemntenne 3amaum Ned IlpenenbHasi CKOPOCTH aBTOMOOUIIS OTPEIEIsi-
ercda cooTHomenneM umg = F| rne F' cuna comporuBjeHus Bo3ayxa. [lpu
UCYE3HOBEHUN TPEHUsI AaBTOMOOU/Ib TOPMO3UTCSI BO3/IYXOM C YCKOPDEHUEM ¢ =
= [4g, CTIeOBATEJIbHO, YMEHbIIIEHIe CKOPOCTH PAaBHO

%:M9L~0'5X9'8%X20M22¥. (1)

Av = ~
v v 50% C



Pemntenne 3amaum Ne5 Korma O6ymara mpmzKkara BIJIOTHYIO, TO pacce-
sSIHUE CBETA OT «TOYKW» HAJIUCH [POUCXOJUT HA MAJOM YYaCTKe MaTOBOU
[TOBEPXHOCTH, IPUMBIKAIOIIEH K ToUKe. Torma Jiydu, uiaylue B HalpaBJjeHue
HaOJIIOJATe I OT PA3HBIX TOYEK, He COBIAJIAIOT W JIETaJU HAJIKUCUA BUIHBI
gérko. Korma et GymMaru OToABUHYT, TO Ha JIFOOO MaJIbIii y4acTOK MaTo-
BOIl TOBEPXHOCTHU OJHOBPEMEHHO IOMAAIOT JIYIU OT PA3HBIX TOYEK HAJIIACH
U B HalpaBJieHHe HabJoaTes st OylyT COBMECTHO UJITU JIy9H CBETa OT BCEX
Touek Haanucu. [[03ToMy HAIIIUCH MOJHOCTBIO «PA3MAXKETCSI».

Bapuaatr ®®P-55

Pemntenne 3agaum Nel Ilycrs P — gaBienne O/ TOABUKHBIM TIOPIITHEM,
TOI/A 3alulleM yPaBHEHUS COCTOSHUSA UAeaJbHOrO rasa;

P‘/Q = VQRTQ (12)
PV =vRT
e Vg U vV — 4UCJI0 MOJIeH ra3a B HadaJjle U B KOHIIE COOTBETCTBEHHO, CJIE0-

BaTeJIbHO:
Av  yy—v 1 v 1 VT,
140} N 140 N 140 N V()T '

Omeem: 1 — VT /VoT.

(13)

Pernenue 3amaun Ne2 Sanumem 3akod HbioToHA 110 HAIIPABJIEHNIO JBU-
KeHUsi OYCUHKY W BJIOJIb CIUIILI JJIsi MOMEHTa BPEMeHHU, KOrna OyCHHKA Ha-
YMHAET COCKAJIb3bLIBATD:

N =ma m(at)? r
2 igzumaéﬂ:u—, (14)
MY = uN T a
T
rie N — peakiiysi OIOPhI CO CTOPOHBI CIUIIBI, & ¢ — BpeMsl OT HadaJia JBUKe-
HUsI CIIMIIBI, CJIeJ0BaTE/IbHO, JIJINHA, JIyTU PaBHA!
at®>  ur
S = — = —

- L (15)

Omeem: ur/2.
10



Perenne 3amaun Ne3 Tak Kak 7 MaJjio, TO 3a OJUH IUKJI HAIIPSXKEHUE
KOHJIEHCATOPE He MEHSEeTCs, II0O9TOMY 3a IEPBBIN I1€PUOJ, SHEPIOBBIIE/IEHIE
Ha COIIPOTUBJIEHUN PaBHO:

- (F+5)xr (16)

qepe3 00JIbIIIOE BpeMs HallpsA?KEeHNe Ha KOHJIEHCaTOpe U YCTaHaBJ/JINBa€TCs
TaKo0€, 9TO TOK 3apsAJIKN PaBE€H TOKY Pa3pdJaKd, T.€.:

(Uy + Uz)? y
2R

I

:U1—U:U+U2:>I:U1+U2

R R on @

7,  (17)

rae Q2 — SHEProOBBIIEJICHAE 32 MEPUOJ, IOCIe GOJBIIOrO YNUCIa IIEPEKIIOTe-
auii. I3 (17) nosyuyaem u 3apsiji Ha KOHJIEHCATOPE:

Ui - U,

Omsem: Q1 = (U}/R+U3/R)T, Q2 = (U1 +Us)?*7/2R, ¢ = C(U; —Us) /2.

g=CU=C (18)

Pentenne 3amaum Ned Ilpu Broxe m BBIIOXE MEPEMEINIACTCS Macca m
paBHas 3 + 5Kr Ha paccrosgHue £ ~ 2cM, upuMmepHo 3a 6t ~ 1c. Cuenosa-
TeJIbHO, IIPU BJOXE YeJIOBEK JABUT HA IOBEPXHOCTH C CHJION IOPSIIKa:

2
AF =ma ~ 2mt ~10r. (19)
12

Pemntenne 3amaum Ne5 Korma 6ymara mpmzKkaTa BIIOTHYIO, TO pacce-
sSIHWE CBeTa OT «TOYKHW» HAJIUCU IIPOUCXOIUT HA MAJIOM ydYacTKe MaTOBOI
[TOBEPXHOCTH, MPUMBIKAIOIIEH K ToUKe. Torma Jiydu, uiayliue B HalpaBJjeHue
HaOJIIOJATE I OT PA3HBIX TOYEK, He COBIAJIAIOT W JIETaJU HAJIKUCUA BUIHBI
gérko. Korma juct 6ymMaru OTOABUHYT, TO HA JIFOOON MaJjbIil yIaCTOK MAaTO-
BOIl TOBEPXHOCTHU OJJHOBPEMEHHO IOMAJAIOT JIYIU OT PA3HBIX TOYEK HAJIIUACH
U B HallpaBJieHHne HabJrofaTe st OyIyT COBMECTHO MITH JIy9H CBETA OT BCEX
Touek Haanucu. [[03ToMy HAIIIUCH MOJHOCTHIO «PA3MAXKETCSI».
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Bapuaar ®EH-53

Pernenue 3amaun Nel IIposeaure siunuio (paguyc) usz rouku O B TOUKY
HepEeCceUeHns JIyda ¢ MIapOM ¥ OIyCTHTE U3 TOYKH ME€PECeICHHUs Ha TIABHYIO
OIITUYECKYIO OCh IEPIECHIUKYIAD. 11ycTh (3 — yroJ MexKIy pajdycoM U IIPO-
JTOJIZKEHUEM ITyTH JIyda, a & — yTOJI MeXKJly PaJiyCOM U IJIABHOM ONTHYECKOi
0CBIO, TOTJIA:

sina = nsin . (20)
IIycte R — paauyc mapa, Tormaa:
. H
== H
YT R =2 (21)
sin3 = 5 n

Omeem: h = H/n.

Pemntenne 3amaum Ne2 IlockoabKy cymMMmapHasl CUja, JEHCTBYIOMAT Ha
te0, T + m§ HeM3MEHHA 110 BeJIHYMHE W HAIPABJICHUIO, TO U YCKOPECHHE &
HEM3MEHHO [0 BeJIMYNHE U HANpaBjenuio. [Ipu HyieBoil HagaIbHONM CKOPOCTH
TeJIO JABUMKETCS 110 MPsIMOl MO YIJIOM (¢ K TOPU30HTAJIHU, TOTJA B MOMEHT
BpeMeHH ¢, KOTJ1a TeJIO MMOJHSIIOCh Ha BbicoTy H:

v=at v2 sin «

_ visina 99
_a? TOT Top (22)

sin o 2

Omeem: a = v?sina/2H.

Pemenne 3amaunm Ne3 Ilycrs p — mwioTHOCTD BOZBI, kK — XKECTKOCTH IPY-
JKUHBI, & S — cedeHue TOPIIH, CJIeJOBATEIHLHO MOXKHO 3aIUCATh YCJIOBHE
PABHOBECHS JIJIsl BTOPOTO U TPETHErO CJIydast:

pgVi = kg V. _2V-T, AL
pgV = k2 Vi WVi—W Vi+ Vo (23)

Omeem: V = V1V, / (V1 + Vo).
Pemntenne 3agaum Ned Ilycts T — remmeparypa ras3a, a & — HCKOMOE

CMeIlleHne BIIpaBO, KOI'la TeMIIEpaTypbl B HpaBOfI BbIDOBHAJIUCH, TOrJla U3
YpaBHEHUsA COCTOAHNS NICAaJIbHOI'O I'a3a II0JIyIaeM:

LT, = (L1 + (E)T LT L1+ T — 15
LTy = (Ly — x)T LTy  Lo+x YT ¥ LT (24)
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Omeem: © = LlLQ(Tl — TQ)/(LlTl + LQTQ).
Bapuanr I'T'®-53

Pemtenne 3amaum Nel 3anmineM 3aKOH COXPAHEHHS SHEPIUU U 3aKOH
COXPAHEHUSI UMITYIbCA:

Mu? muv? - 29RM

mgR = My | v=1/3

g 2 2 = +m (25)

Mu = muv u = 2gRM
M+m

SE

rJie ¥ — CKOPOCTh TeJjia Macchbl m, a u— M.

Omeem: v = \/2gRM /(M + m).

Pemtenne 3agaum Ne2 Tak Kak TOK MOCTOSIHHBINA, TO TOK Y€pPE3 COIMPO-
TUBJICHUS PaBEH

U
= — 26
R (26)

a H&Hpﬂ)KeHI/Ie Ha KOH,ZLGHC&TOan:
Uy =I(R+2R) =Y

Up =I2R+3R) =3¢

rae U; u U, Hanpsi)keHrne Ha BE€PXHEM U HIKHEM KOHJIEHCATODE, COOTBET-
CTBEHHO, CJIeJI0BaTEeJIbHO, 3apA/bl HA KOHJIEHCATOPAaX PaBHBL:

{fh =CcU, =<

2
— __ 5CU
qo = CUQ = "%

(28)
MOHIHOCTB, KOTOpad BBIAEIAECTCA Ha COIIPOTUBJICHUAX, pPaBHA:

N=I’x6R=—. 29
X R (29)

Omeem: q == CU/2, g2 = 5CU/6, N = U?/6R.

Pemntenne 3agaum Ne3 Ilycts Py —armocdeproe maBieHne, TOTaa:

PyS = PS + mg. (30)
13



IIycts P; — jaBjieHuE B COCy/le, KOT/a BBIMAJIACT MOPIIEHD, CJICIOBATE b=
HO:
P\H = P(H - h). (31)
Sanmiem BTopoil 3akon HpioToHA JIJIs MOPIITHS B MOMEHT, KOTJIa OH BbI-
IaJIaeT:
PSh

maz(Po—Pl)S—mgia:m. (32)

Omeem: a = PSh/mH.
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