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NMPEAHCIOBHE

B reuenne paga aet MockoBCKHH HHACHCPHO-QHIHYCCKHA HHCTH-
YT Npopoaut 8 MockBe, KpYIMHBIX HAYYHKX # NPOMEILLTEHHBIX RCH-
tpax FocyaapeTaernol kopnopaumn «Pocatomy BeepoccHilckylo (-
TMKO-MATCMaTHYECKYIO onmminagy  «Pocatoms. Onumnuazia wPoca-
TOMY EXOIHT B MEPEUEHE ONHMITHAL WKOABHHKOB, i ¢¢ NODCIHTEIN
HMEIOT CYLUECTREHHBIE JIBMOTEE NPH MOCTYIUICHHH B BYIBL. 38 TO/6 Npo-
BOACHMA onMMITHAIE «Pocaromy 3ToR BOIMOGKADCTRIO BOCNONLIORD-
NHCH TRICAYH WKOTEHHKOR.

B uacToames nocobun cobpans Bee 3amauM onmmnmais «Poca-
ToM», npoRoguMoil B 2008 — 2009 yuebnom roay. Ko scem sanatas
nankl noapoGibe peleHis. Jagavn, cobpanHkie B MOCOGHN, MOIBONAT
HOBBIM MOKOMEHHAM A0HTYPHEHTOR MOMYBCTROBATE YPOBEHE OUITHMITHA-
el «Pocaromy, NPOBEPHTE CROH CHIIKI TTPH NOATOTOBKS K OMHMITHALAM

DYIVLIHX AET.

C.E l'l'fb'j'?{-l'ﬂ'be‘ﬂ



3AJTAYH

NMPEABAPHTEIBHBIE TYPRI OJTHMITHA/ThI

Onumnuaga nasata FLB. Casensesa,
r. Mockea, 7 nexatpa 2008 r.

1. Bo CKONbKO Pa3 HIMEHHTCA CHIA BIAMMOACHCTEHA ABYX TOMEH-
HBIX INEKTPHICCKHX 3APAA0S, CIH BEAHTHHY OQHOTO H3 3APAA0E YRe-
AHYHTE B M Pa3, & PACCTORHNE MEKTY JIPRAAMH YMEHBIINTL § k pas?

2. Hafiti  conpOTHRIGHHE NEKTPHYC-
croii nenm, wiobpasennoil na prcynke. Bee
CONPOTHRIEHHA UENH OIWHAKOBE H PaBHb
r=1 Owm. Conporurnenusmy coeauuu- &=L 1
TeNLHEX NPOBOIOE Mpetelpeis.

3. Teno maccoii m, GpOWIEHHOE NOA YTAOM K FOPHIOHTY, HMECT B
pepxHell Touke TpaekTopui yokopenwe a=4g/3 (g — yckopeline
cpobonmoro nagenda). OnpencinTs CHIY CONPOTHBEACHHA BOIMYXZ B
ITOH TOYKE.

4. Mneansiuiii onnoaroMusiii rag paclinpseTca cHauana agwatari
weckH (6e3 NOABOLA TEMa), a 3aTeM HIoHApHIYECKH, NPHYCM Tak, HTO
eT0 KOHEHHAA TEMMEPaTypa panta Havansroi. Hisectro, umo 8 agnabay
THYecKoM npoliecce ray copepun patory A . Kakoe KoauuecTso Ten-
MOTH MOMYYMA a3 B HobapHueckoM npolecce?

5. Jlonka nepenpaBnfeTca W3 nyHxTa B,
PACTIOAOKEHHOND HA OIHOM GCpery PEKH LUM-
punoit [, B NyHKT A, pACTONCHEHHEIH HA ]
apyrom Gepery BEILIE N0 TeYeHWO Ha pac-
croanmn 31/4 or nynkra B (cm. pucynok). B

NpouUecce NEPENpPaBbl NOJOYHHE B KamabiH B
MOMEHT BPEMEHH HAMPABRIAET HOC JOJKH B 3074
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HANPABICHHH NYHKTA A, MOTOp Pa3BHBAET MOCTONHHOS YCHIHE, H3-
RECTHD, MTO CKOPOCTh, KOTOPYIO HMEna Okl 10JKA B CTOAYEH BOJE, paB-
Ha CKOPOCTH Tevenns pesy. Ha Kakom paccTOAHHH OT NyHKTA A Gyaer
HAXOHTLCR JO/KA, KOTIA TOAACT A0 CEPelnHb pekH?

Oanvnnajia navare H.B. Kypuatosa,
r. Mocksa, § despaan 2009 r.

r 1. Tpu conporumienns r, 2r u
ar 3r BKMIOYENB B ANCKTPHYECKYIO CETh
TaK. XKaKk nokasaHo Ha pucynke. K
cxXeMe TIpUIoKeHD Hanpaaenme O
Kaxkaa MOmHOCTE BRIJEAACTCA HAE CO-
2r npoTHBAeHHN F 7

2. K notonxy npHKpeniena npy#uia. ECiH K npysHHE N018ECHTE
rpys, ee wmma Gyaer pasua [, A ecoH K NPYKHHE NOABCCHTE TPy3
nance Gonbiuel Macesl, ee gnuna Gyaer pasna /5 . Hafma wmany npy-
#KHHB B HeAehopMHPOBAHHOM COCTORNHH,

3. Ha ropHIoHTAIBMYI0 MOBEPXHOCTE AKKYPAaTHO

F . nonoscian Teno Maccoit m=1 kr, a zatem nogelcTeo-

AT BANH HA HETO CHAOH F =5 H, nanparnensoii noa yr-

- nom =30° k ropuzonTy (cm. pucynok). Koaduhnim-

EHT TPEHHA MEAITY TeaoM M ockocThio j= 0,3 . Haifms cuny Tpenn,
AeACTEYIONYE Ha Teno, OreeT obocHOBATE.

4. B BepTHREATRHOM LWIHHIPHYECKOM COCYAE MM0J MACCHBHEIM
NOPIIHEM HAXOIWTCH MACATBHEG ra3. UTobs! YMEHBIIHTE 0OLEM rasa B
2 pasa, Ha NOPIIEHE HAZO NOMOAKHTE TPy3 Maccol m . Kaxofi ee rpys
HAA0 NOUOGKHTE HA NOPLIEHs, 9TODR YMEHBIIHTE 00BEM rada el B
2 pasa? Temneparypa NOAIEMKRBACTCA NOCTORHHOH,

5. Kowryp s dopMe KBaaparta co CTOPOHOR o

SR HMEET NPOBOAALLYI0  NepeMbluKy, ACAALyio
e j  KBQIpar nonoam. B 1eByI0 W NPABYID NOJ0EH-
@ HBl KOHTYPA BRIIOMEHR KOHACHCATOPE © CMKO-

eramm O, 2C w 3C, 4C (om. pucynok). Kow-

I_—i TYP NOMEWEH B OQHOPOAHOS MArHWTHOS None,
2C 4C MePreHANKYIAPHOE €10 MIOCKOSTH M KBajpa-
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THYHO BOIPACTANOUISE CO BPEMEHEM Biy= auf’, FIle O — WABECTHAR Mo-

croavnas. Kakoil 3apaa npoTedeT No NEPeMbIbKe K MOMENTY BpeMEHH
L

Mpotukii mzamen 8 popue EI,
r. Mocksa, 1 mapra 2009 r.

Pazden A

Al. Ha pucynkax NPHBEICHE rpadikH 3ARHCHMOCTH KOOPAHHATH
HETHIPEX NPAMOTHHEHHD ABHAYLHXCA TCA OT BPCMCHH. Y Karoro M3
TTHX TEN CKOPOCTE YoBIBaeT?

A2. Teno Gpocuns noa yrnom o =30° K ropHIoHTy. Kunernueckas

neprita Tena B moment Gpocka | Jhx. Kakyio pafoTy coBEPIMT HAaj
TETOM CHIA TAKECTH K MOMEHTY €10 MOABEMA HA MAKCHMANLHYIO BLICO-

!
1025 e, 2.-0,50m 3. -0.750k 4 -1 T

A3, Teno maccofi m =1 Kr NOACKHIK Ha TOPHIOHTAMLIYO ONOPY.
KoadhHUHEHT TPEHHS MERKIY TEN0M W ONopoil 1= 0,1, 3atem Ha TENO
noneiicTeoBATH ropHIonTansHol cuaol F=0,5 H. =
Hem | £

¥ paBHA CHIA TPEHHA, NEHCTRYIOWIAN HA 310 TEA0 ——p
co cropons onopet? £ =10 s/’

I Ey=0. EFp=05H 3 F=1H 4F=2H




P fo Ad, Teno HAXOOWTCA HA KPalD MOpHIoHTLTh-

: HOTO  HCPOXOBATONS BPALMAKNLIEROCA JHCKES W

|11 B S L RPAIIAETCA BMECTE © HHM (oM. pHcytor). Kakne
: CHBL AeRCTRYIOT Ha Teao?

1. TakecTH, TPCHHE H PEAKUHH ONOpbL.

2. TaKecTH, TPCHHA, PEAKLHA ONOPLL H LEHTPOCTPEMHTEIBHAN.

3. TakecTH, TPEHHA, PEAKUNH ONOPL! H LUEHTPODekHan.

4. TwoaecTH, TPEHHA, PEAKIHH ONOPE, LEHTPOCTPEMHTCALHAR H LICH-
TpobekHan,

AS. 3aBHCHMOCTE KOOPIMHATE MATEPHAARHON TOMKH OT BPCMCHH
aaetca aakonoM: x(f) = Acoswf + Bsinar. Yemy pasHa aMnisTyaa Ko-

aetanm?

O TR, T a,i’—;ﬁ. ey

A6, Temneparypy raza B cocyae yeenusuealot ot 25 a0 125 °C. Bo
CROIBKG NPHMEPHD P BOIPACTACT NPH 3TOM CPEAHRR CROPOCTE MOJC-
Kyn raza’

1.BSpas. 2.B5 pas. 3.Bafpas. 4.B2/J3 pa.

A7. Teny maccoil a1, BEWECTEO KOTOPOTD HMEET YASIBHYI TEIUo-
EMEOCTL €, CODDMMIM KonHyecTro Tennortel (X Ha Kakyio BemHSHHY
AT wamenHnach TeMneparypa Tena?

I ATa—2- % AT="=, & Mu—g—. 4. AT=-2.

cm o cm o

AB. Jlpa offHHAKOREIX METALTHMECKHX IUAPHKR, 3APHKEHHBIX 3apa-
AAMH OHON) THAKA, HOXODATES HE PACCTORHHH, MHOMO GoAbIHEs HX
pazsepos. Lapuks NpMBOIAT B CONPHKOCHOBCHME, 8 34TeM PRIBOOAT
HA MEPROHAMANLHOC PACCTOAHHE, MITO MOKHO CKA3ATH 0 BEIHYHHE CHIILI
EIAHMOICHCTBHA LIAPHKOET

1. VBeanumTea HEIanHCHMO OT BENHYHI NEPROHASATEHELX 2APAJ0R.
2. ¥ MeHBIIHTCR HEMBHCHMO OT BEAHYHH NEPBOHAMANBHBIX 3aPAN0S.
3. MoxeT Kak VBCAHHHTLCH, TAK H YMEHBUWHTHCH B 3ARHCHMOCTH OT
BEAHYHH NEPROHAMARHEIX 38PRJI0E.
4. He HanveHHTCa HEIABHCHMO OT BEIHYHH MEPROHAMANEHEIX 3JAPAT0E.
i}




A9, ToueHHBI 3apAN § HAXOAMTCH BHYTPH chepnl
pamuycos R, sapamenHoii :apanom () Ha paccToaHmi 4,
R12 or uentpa chepw (oM. pucyhok). Kakas cunma
AeficTBYeT Ha ToueuHkiii 3apaa co cTopoHkl cept?

k 4 S
g ptt g pM 3 p-0, 4 Fa= L@""
Al0. Ha pucyHke npHBeIeHa KRpTHHA CH- “‘\,\
SOBBIX JTHHAIA AIEKTPHYCCROND NONS, CO3iaH- ’_'__ —

HOPG HEKOTOpOH cHeTemoll 3apajos (Ha pH- !”#_._r__?-.,_._.—
CYHKE TH JAPRAL HE NOKasannl). CpaBHHTL =
BEMMIHY HANPAKEHHOCTH oA B ToMKax | 1 2.

4. HudopMaties U148 0TBCTa HEAOCTATONHO.

AllL B onumax no HaGmoaei MICKTPOMATTIHTHON HIUTYKIMA KBad-
PaTHAH PAMES M3 TOHKOTO NPOBOJA CO CTOPONOH & HAXOIHTCA B OOHOPOI-
HOM MAFHHTHOM T, NEPIEHIHKYIRPHOM TIOCKOCTH pavkn. Hiaysums

[OJIA PABHOMEPHO BOIPACTACT OT InaveHia £ 10 IHaucHA 2B, Kax B TC=
weHHe 3Toro nponccca wasenaetca 2JIC niaykimm B pasie?

1. Veenuaupaerca 8 2 pasa. 2. ¥mensiacTca B 2 pasa.
3. He mamenseTca, 4. VeenuuueacTca B 4 paza.

Al2. TMeproa NOAYpacnala HEKOTOPOTO PASHOAKTHRHOMO HIOTONA
paeen T. B HauanbHplil MOMEHT HMCCTCH N aToMOB HTOMD BEULECTER.
CKOMBKO STOMOB TOID BEUECTRA OCTAHCTCS Yepes Bpema 317

1. NV3. 2. Nfe. 3. N/8. 4. N9,

Parden B

B1. Oxono Kpas cTona NekHT uenouxa. Hi-
BECTHO, 4TO UEMOUKE HAYHHACT COCKANBILIBATE, |
CCNM CO CTONA CHELIHBACSTCR CC IECTad 4acTh

amemel (s, pucviok). Haimn  xospduument
TPEHHA MEXIY USMOMKOH H CTOIOM.

a



B2. PaccroAnHe MeAIDY TOMEMHEIM [PEAMCTOM, HAXOIALUHMCR H
rrapiofl ONTHHECKOR OCH TOHKOH pacceHBAIGIIEH JHHIL, W Er0 W3-
DpaKCHHEM B THHIC PABHO TIOIOBHHE ¢ dokycHoro paccronnmnd. On-
penemHTE OTHOLEHME paIMepa H3OOPEKCHIA K pasmepy NpeamMeTa.

Parden C

C1. B Gannone COACPHHTEA v MOIEH OQHOATOMHOTO HISANLHOIO Fa-
3a nput Temneparype 7. TIpH HI0XOPHYECKOM HATPERAHNM M3a CPEIMAR
CKOPOCTE MOMERYT rada YReAHMHIACH B 1 pas. Hasmit xoau9ecTso Ten-
THOTHI, THABEAEHHOE K Fady.

C2. YermpexocHad TeNeHKa, HaXOIAIas-
cA HA IMEPOXOBATON FOpHMIOHTANLHOH NO-
BEPXHOCTH, CBATRHA HCPACTARHMONA HHTLIO,
nepeBpOLICHHOI Yepes HENOIBIAKHLIA DAOK,
¢ BHCANIAM Tpy3oM (oM. pucyHok). Tenewky
OTTIVCKAIOT W OHA JIBHAKETCA © HEKOTOPRIM YCKOPEHHEM, ONeIT MORTO-
paroT, 3a0N0KHPORAR OJIHY HI ocel TeneskkH (Kojieca JToR OcH nepe-
cratot ppamareed). [lpy 3T0M YoKOpPEHHE TCICKKH YMEHBIIRETCR B n
pas. Bo cronbKO €l pa3 YMEHBIIHTCA YCKOpEHHE TEASKRM, CCAR S
GrokspoBaTh Koeca eule oanoit ocn? Tpenues katieHus npenebpeys,
MACCA KOJIEC MAa N0 CPARHEHMIO ¢ MAccoi TeneskH, CuMTaTe, 4To Ci-
14 PEAKIMK PACTIPEIENRCTCH PABHOMEPHO N0 BCCM KOCCaM.

MpobGueii axczamen b popme EI7I,
r. Mockea, 22 mapta 2009 r.

Pazoen A

Al. MuHyTHAS CTPEIKA B JIBA Paia JIHHHES “acoBOi. Bo ckonbko
pa3 THHeliHaA CKOPOCTE KOHIE MHHYTHOH CTREAKH Gonpine THHEARON
CEOPOCTH KOHUA YacosoiT?

1.LB12 pas. 2.B 24 pasa.  3.B 36 pan. 4. B 48 pas.

A2, JlBe KOMaHIB! HIPAIOT B HEPY «nepeTATHBanme kanaran. Koxias
rameT kanat ¢ cunoi 3000 H. Hemy papna cHia HATAKCHHA kaMaTa?

LSON0H.  2.10000H, 3.2500H. 4. 5000-y2 H.
10



A3, Teno maccoif m =1 Kr NOMOKHIH HA FOPHIDHTAILHYIO ONOPY.
Koadidmusent TpeHHA Mexay Tenom B onopoit p=0,1. 3aTesm Ha Teno
MOACHCTRORANH ropusoHTanEHodl cunoft F =2 H (em.

picyiiok). Memy paBHa CHIA TPEHWA, ACiCTBYWIIAA £
Ha Teno? =10 mic’, —-—E:‘

I Fp=0. 2. Fp=05H 3Fy=1H 4F,=2H

A4, Ha mecax ypasHoseieH cocy/ ¢ Bojoi. B poay onmyckamnT Teno
maccolt m, nogscmwcnnoe na HuTh. TlnoTHocTs Teaa B HETRIpe pad
foskile MIOTHOCTH BOALL OHO HE KACRCTCA
AHA ¥ CTEHOK, BOJA W3 COCYAA NpPH MOTPY-

#meHHH Tena e pnueaerca. Hapyuiwres aw

PABHOBECHE BECOB, M CCNH A4, TO IPY3 Ka-

koM ZonoanuTeibioll Macce! HYXRHO B0A0- -'—
AHTE HA BTOPYIO MAIIKY Becos, qTobel co-

XPAHWTE HX paBHOBECHE?

1. m/d. X He wapyiusrcsd, TAK KaK TEI0 HE KBCAETCA THA COCYLL
3.mi2. 4.m.

AS. Cpasiuts nephoa konebannil rppyaa,
CORCPIUAKIIETD KONeGANNA HA FAMIKOH ro-
PHIOHTANLHOA NOBEPXHOCTH NOA JAcHCTEH- L\N‘N\@

e npysunet T; (neswii pRcyHok), W Toro

W CAMOTO TPYIA, TOOBCLICHHOND K TOH #e
camoil NPYKHHE B None CHkl TakecTH 15 (NpaBsiil pHCYHOK).

1. >0, 2.h<T,. 3T =T;. 4 D7T030BHCHT OT Macchl Tena,

A6, MmeoTca nBa OMMHAKOBLIX COCYIA, B KOTOPMX HAXOIATCA!

1 mons asota Ny B ognom; cmeck | r sopopona H; 3107 monexyn

requs He 8 apyvros. Temneparypht razon oausakosss. [ae Soneie nan-
nenme?

1. [ae azor.

2. e cmeck raos,

3. Oaueaxoro.

4. 3aBHCHT OT 0OLEMA COCYIOR.

i1



A7. Tennorodt aewratens, KIJ] koroporo pasen 25 %, B TeueHue
unksa cosepaer pabory 100 k. Kakoe KONHYECTBO TEIUIOTE JBMIa-
TEMNE OTAAET XONOAMABHMKY 34 IMKN?

1150 b, 2.200 T 3.250 bk 4,300 [bx

A%, /lpa oaMHAKOBEIX METAUIHYECKHX WMAPHKA, JapAKCHHBIX 3aps-
JaMH TIPOTHBOTIONOMHBIX JHAKOB, HAXOOATCA HA PAcCTOAHHH, MHOrO
Gonbiesm ix passepor. [Lapukn npHBOgsT B CONPHKOCHOBEHHE, 3 34-
TEM PAIBOANT HA NEpPBOHAYATEHOE paccToanie, HTo MOXHO CKAMTE O
BEINYHEE CHILL BIaNMOIeiicTRMA wapHkos?

1. YEenHUYHTCA HESABHCHMD OT BEIHYHH NEPEOHAYANBHEIX TAPAI0E,

2, YMeHBIUHTCA HEIRBHCHMO OT BEAHYHH NEPROHAYANBHBIX JAPAA0B.
3. MoweT kak YBRCIHMHTECH, TAK H YMEHBIIHTHCA B 3ABHCHMOCTH OT

BEIHHMHH NEPBEOHAYANEHEIX JAPAI0B.
4, He waMeHHTCA HEIARHCHMO OT BETHWHH NEPROHAMANBHEIN JAPALOE.

A9. Ha prcyHKe NpHBEACHA KAPTHHA CHIO-

I\'\\____ BLIX JIHHHA 3IEKTPHYECKOrD NOA, CO3IaHHOMD
HexoTopol cucTemoll 3apaaos (Ha pHCYHKE

_,,'-""""._2-_-_. I3TH 3apAiel He noxaszanet). CpaRHHTE NOTEH-

uHan nona B Toukax | 2,
L. ¢ >@;. 1.9 <@;. Lgy=0;.
4. HiuhopMaimm 118 0TEETA HEOCTATOYHO.
i Al0, Ha pucyske nokasaHa TPASKTOPHA MICKTPOHA,

u JIBHAYIETOCH B MATHHTHOM none. TpackTopHa NewuT
B TUIOCKOCTH HepTeka. Kak HanpasieH BEKTOpP HMHIYK-
UMK 3Tore MaruaTHoro noaa? JIpyree cHasl Ha Wiek-
TpoH He NeHCTRYIOT,

1 b T 3.0 4. 2

All, Kak MamenacTes HHAVKTHBHOCTE 3aMEHYTOrO TNPOBOJHHER C
TOKOM MPH YBEIHYEHHH TOKA B HEM B IBa paia?

1. YeenuunpaeTca B 2 paza. 2, YmenswmaeTcs B 2 pasa.
3. He mamenserca. 4. Yeennunpaerca B 4 paza.

Al2, Gorons ¢ sueprieii 2,1 9B srasisaroT doTodddekT ¢ noBepx-
HOCTH Le3s, ¥ koToporo pabota sexofa paska 1.9 3B. Yrobw yeens-
12



SHTE MAKCHMATBHYED JHEPrHIO GOTOMEKTPOHOB B B3 pasa, HA CKOILKD
HY#HO OBLICHTE IHEPTHIO dotonos?

1.Ha0.15B. 2.Ha023B. 3.Ha0J3o2B. 4, Ha 0.4 2B.

Pazden B

Bl. [lpa Tena maccaMu my =2 KI' M My — 5 KI, CBAHHEE HHTBED,
HAXOIATCA HA THAAKOR FOPHIOHTANLHON [UIOCKOCTH. MakcHMaTEHAR
CHAA HATMACHHA, KOTOPYID BEACPKHBIET HHTH, PaBH T, =10 H. Ha
OAHO M3 Te AclCTBYIOT TOPHIOHTAIENON CHAOH. Hajrri MaxkcHMansHo
BOAMOWHOE YCKOPEHHE CHCTEME, OTBET NPHUBECTH B CAHHHLAX CH.

B2, Kavio paGoTy COBEPIUIMA NpH HI0DAPHHECKOM PacliMpcHHH
HicansHEil ra3, CCH KOMHUECTRO BEULECTBA Ta3a pasHo | s0mb, @ TCM-
nepaTypa ra%a ROIPOCHA B ITOM B ITOM NPOHIECEE Ha [0 50T OrpeT NpH-
RECTH B [UKOYIAX, OKPYTIHE €10 10 USbIX.

Paroen C

C1. Teno RIGKSTCE NPAMOARHEHND © NOCTOAHHEIM YOKOPCHHEM W3
HekoTopoH Toukn. HasecTno, 470 TEN0 OCTAHABIHRACTCA Hepes BPEMA T
oce BROXOAA W3 HAYANBHON TOMKH HA PaccTOAHMH S OT HEC. Kakyw
CKOPOCTH WMEND TEN0 YEped BPEMA t/n nocne BRIXOJA M3 HaYdaibHoil
TOMKHT

C2. Yermpe 0IMHAKOBRIC TIIACTH-
HEl NOWAALKY S PAcmOoeHbl Tia-
pANIENBHG APYT APYTY HA OIHHAKD- g 2 U
ghix paccTosHusx o, Bropas B MeT-
BepTas MIACTHHA HMPAKCHE! JPATAMH
gn —-q (g>0), nepeas ¥ TPETbA CO- q A
COHHCHE € MCTOMHHKOM HAMPAKEHHA
[/, Haitth pasHOCTL NOTEHIHANIOR MEARUTY BTOpPOH M 9ETREPTON NIACTH-
HAMH @, — 0, . PaccToanme 4 MHOTO MEHBIIE PAIMEPOB [IACTHH.

13



FAKTIOUMHTENLHBIE TYPBI OJTHMITHA LI
r. Mockea, 5 anpeas 2009 r.

1. Jlge naTWx wWacTH NyTH aBToMODHAR exan €0 CKOPOCTRIO
=40 KMfu, 8 OCTABLIYIOCH YACTh ~ CO CKOPOCTRIO 1y = 60 kw1 Haii-
TH CPEILHIOH CROPOCTE ABTOMODHIS Ha BoeM NYTH.

2. Teno Maccoil m HANETACT HA TIEPBOHAYAALHO NMOKOAUMCCCH TEAO
saccoil 2m. TlpowcxonuT ueHTpansioe abcomOTHO HEYTIPYIOE CTOMK-
poscHie. HafTH KonHuecTBO BEIETHBIICHCE NPH YARPE TETUIOTHL

3. Tpw Toveunnx sapana O, 20w 3{) caA3anm

0 20 30  ABYMA HHTAMM OAMMAKOBOH THHLE @ (CM. pHCY-

*——a—=8 nox). Haiite cuny HATHKSHHS HITH, CBAILIBAK-
uieii sapaam 20 1 30

4. Jlpe gockH Maccams m W 2t HAXOAATCA HA FOPH3IOHTAILHOH M0-
pepxmocTi. KoodduuenT TPeHHA MEKIY A0CKAMH — L, MERITY HEHA-

Hefi gockoll W noeepxHocTei0 — 2j. Ha missHion Jocky AchcTBYeT He-
KOTOpas ropusoHTANBHaA cuna F

Zl; \‘j'gim _F_ [TpH KAKOM MHHHMATRHOM 3HAC-
= HHE CHITR F MEAIY JOCKIMH BOZ-
HHEHET MpOCKAnLILIBaHHe

5. Ha pmcynxe npeacrapieHsl rpadikn pana

Piey UHKITHYCCKHN TIPOIIECCOR, NPOXOAAINK © HACATh-

;%z HeM razosm, [Mpoueccst 1-2 # 34 — w3oTepMpte-

ckne, 2-3 u 4-1 —wsoxopuueckne, |-3 — annabaTi-

L P !

yecknit. Hapecrno, yro KILH umkmseckoro npo-

ecca 1-2-3-1 pased ny, a TeMnepaTypa raa Ha

wpepxHeity IoTCpMe BiBOE GONBIIE TEMICPATYPH FA33 HA CHIAHEH
waorepse. Hafimu KT mscna 1-2-3-4-1. Oreer 000CHOBATE,

r. Mockna, 9 anpean 2009 r.

1. Temo maccodl mi, ABHKYIICECS CO CROPOCTER
W 7] ¢ [0 FOPH3OHTANRHON NOBSPXHOCTH, HANETACT Ha
APYAHHY C KECTKOCTEIO &, BETOpPOR KOHEL KOTOpOH
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sakpenner. Ha Kakylo BETHIHHY COMMETCA MPYRHHA K TOMY MOMCHTY
BPEMCHH, KOMIa CROpocTs Tena ymenpimTea sasoe? Tpenme oTcyTer-
BYET.

2. IMoctponTs HIoOpaKEHHE TO-
QEMHOTD HCTOMHHKD 5 B TOHKOR CO-  © ¢ T
Guparomedi anme, MeTounmy pac-
nonoweH Ha paccroasun 3F ot F l F
NAOCKOCTH HISEL M HA PACCTORHWH X OT TIaRHOR onTHMeckol ock.
Hajti paccTosHme OT HI00paKEHHA MCTOYHHED A0 raaeHoH onTHYe-
CcROMH 0CH.

3. Teno GpocHAR MO YTAOM & K ropH-
JOHTY ¢ HAYANBHOMN CKOpPOCTRIO oy. B npo- 13
lecce JABHAMCHHA TENo MONAJAeT Ha CTy- %.] I ~
nexsky Bracotoi kb (cm, prcynox). [lon ka- :
KM yraosm [} Teno nojueTHT K cTyneHbre?

4. C ofHOATOMHBIM HASANEHBIM FEI0M NPOMC-
XOJHT UMKINSECKRIT npouece, rpadHy KOTOporo
8 koopauuarax p—F NpHBCACH HA PHCYHKE
Haitran KIJ1 npouecca. Bee veobxonuMue Benm-
WiHHB J3HB HA PHCYHKE.

5. [MapannenkHeie MOPHIOHTAILHLIE
PENLCEL THHOG £ M ¢ CONPOTHRICHHEM .EE_:I_ @R
CAMHNLE JAHAK P 3aKperneHil napai-
NeNkHD APYE APYTY Ha paccTodHmm [
apyr ot apyra. K komuaM peiise NPHCOSIHHEHR! [BE faTaped: oMa ¢
IIC £, sropas — ¢ JIC 2c Ha penbesl KNAIYT NEPeMBHKY Maccod m,
KOTOPaf MOWET CKOJBIHTL BIOAL penbcos. Bes CHCTEMA HAXOJMTCR B
BEPTHKATBHOM MarHHTHOM Mode ¢ MHLyKumeR B (CM. pHCYHOK, BHIL
ceepxy). Ha KakoMm paccTORHWH OT JICROIO KpaA ponboOB HAXO/HTCR
noMowenne pasHonecks nepembrakd? Haltth nepHon Masibix konebannii
AEPEMBIMEH KO0 NONOKENHA pasHorecHd. Tpennen, cONpOTHBACHH-
EM MEPEMBIMKH, HCTOMHHKOR W MPOBOAOE, 3 TAKKE HHIYKTHEHOCTEI
ueiH npeHedpess,
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r. Baraxkoso, anpens 2009 r.

1. Teno maccoi m, ABHAYIEECH CO CKOPOCTRIO 1, HANCTACT HA MO-
KORIEECH TEno Maccoil 5m W nocne cTONKHOBECHHR JIBHEETCA OO CKO-
pocThi0 8 =p/2 B HATPARIEHHH, MEPREHIHKYASPHOM NCPBOHAYAb-

Homy. Hafima Be/HYHHY CKOPOCTH BTOPOND TENa ty N0CAS CTOAKHOBE-

HHa. [log KaknM YrioM o K HanpPapicHHK ABHECHHA (ICPROTO Tea no-
NeTHT BTOopoC?

2. Haitrw conpoTHRIEHHE IEKTPHME-
ckoil uerm, Wrobpaxenoill ua pucynke, Bee
COMPOTHBIIEHHA UENH OOMHAKOBE! M PABHLI
r=1 Om. ConpoTHBICHHAMH COSIHHH-

L TEABHBIX MPOBORDE MPeHEOPeys.
3. TMocTpouTh H3ODPAMCHHE TO-
5 % T YeUHOro HeTouMMKA § B TOHKOH

cobDHpaer  adie.  Herouansk
F | F X

pacnoiAoMen Ha paccToandm 3F ot
IUTOCKOCTH JIMN3EL H HA PACCTORHMH
x oT raasdoll onmHueckodl ocH (eMm. pucynox). Hafmw paccrosnke ot
HIOOPAMCHIA HCTOYHHKA A0 rIapHoH OITHYSCKOH OCH,

4. e orkperreie © oboux KoHUoB TPYOM ¢
nnomwansmu cevennmii S, w8 (5 >5;)
COCTRMKOBAHEL Me#ay c©o0oil. B HHX  BCTABREHB
COCAMMEMHEIE CTEPHHEM NOPLWIHH, KOTOPWS [(1pH
TeMIEpaTYpe T, PacnonoKeHs Ha GAHHAKOBLIX PACCTOAHHAX OT CTHIKA.

Mexay noplHEMH HAXOOMTCH HaeansHeiH ras. [lpa kakoll Temnepary-
pe ra1a MERTY NOPUIHAMM JEBBIH NOPIIEHE CHECTHTCA BOPABRC 10 CThi-

Ka TpyG?

5. Breipeaannptil 3 AMcTa Qadeps! paBHOCTO-
W;  POHHHA TPEYTONBHHK MAccoi /i TAMYT 338 OAHY

F Wi BEPIIMH N0 FOPH3OHTATLHOH NOBEPXHOCTH
TAK, 970 3TA BEPIIMHA [BIGKETCA PABHOMEPHO MO
Mz rpanHie JBYX MOAYIOBCPXHOCTER (EM. PHEYHOR,

Bl ceepxy ). KosdduHenT TpeHHR Mexay Tpe-
YrONBEHHEOM H OAHOH NONYNOBEPXHOCTRIO < | . TPEYTONLHHKOM H BTO-

poit NoAYNOBEPRHOCTHIO — |y . Kakoi roprionTansHol cHiol, Hanpas-
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feHHoH BAOAL FPAHULE NOTYNOBEPXHOCTEN, HyAHD AeHCTBORITL A8
ITOTO HA TPEYTONEHHET

r. Mupunii, anpeas 2009 r.

1. Fpyza maccoll m =1 Kr NEHT Ha NOAY KaOHHES mipra, Tps >ToM
rpy3 neficTever Ha noa nndra ¢ cunoi F =5 H. Haifmy penH4MHY H
HANPABICHHE YEKOpeHHA ndTa. Cuprats, uto g =10 mic’.

2. Npn waobapHMecKoM OXIANICHHH TEMNCPATYPA razd yMeHBIIH-
Aack OT 3Havennd 1) 00 snavenna To, NpH 3ToM 0DBEM rasa yMCHb-

wnca Ha Bennuniy AV . Haiimy xoteuniii odsem rasa.

3. ToueqHeli HCTOMHHK CBETA
PACTIONOAEH HA FAABHOH OnTHYC- T
ckoit ocH  ToHKOH cobHpaned —de =
NHH3E HA paccTosniK & =30 oM oT F l F
sl DoKYCHOE pacCTORHHE MHH-
awl F =10 cm, HcTouHHK nepeMelliaioT Ha paccTosnie o =2 ©M nep-
NEHIHKYAAPHO TIaBRoil onmwyeckoi ock. Ha Kakoe pACcCTOANHHE mepe-
MECTHACCH NP 3ToM HI0OpaxeHue?

4. Ha roagkyw ropH3oHTANRHYID NO-
BEPXHOCTL AKKYPATHO TOMOMHMAHM JOCKY  Af mD F
maccoll M =5 Kr, Ha Hee = Teno Maccod -
m=1 Kr, a 3aTeM noaeAcTRORATH Ha R0C-
ky cunoil F =20 H, nanpapaennoil ropHzodTAIRHO (CM. PHCYHOK).
KooaddHumenT TpeHus Mexay TenoM i gockofi p=10,5 . byaet an Temo
CKOMBINTE OTHOCHTENBHO Jockn? HafTi ciuny TpeHus, AcRCTRYIOUYIO
Ha Teno. TpeHne MexIy J0CKof H NOBEPXHOCTLIO OTCYTCTRYCT.

5. DnexTpHveckas uens co- —{ FT{1 _F 11
CTOMT M3 OFPOMHONO KOTHYECT-
B IBEHEEE, KAKI0E HI KOTOPHIX e

CONCPIEHT PEIHCTOP H BONBT- &—

METP, COMPOTHEICHHE KOTOPOTD PABHO COMPOTHRACHHID PEIHCTOPA, K
ueny npHKnaasewoT nanpowenwe U Haitth cymmy nokasanni poex
BOILTMETPOR.
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r. Hosropoa, anpens 2009 r.

1. Tpy: maceofl m=1 kr aekuT Ha nony kabunw mudgma. Tlpa 3ToM
rpy3 aefictaver na noa andTa ¢ cuaoit F =5 H. Hafm senmmmy o
Hanpaenesue yekopenna audra, Cuurams, o g =10 wic,

2. Tpyn HzoBapHyecKoM OXNAKACHHH TEMNEPATYPa rada yMEHbLIH-
fnach OT auaveHns T no suavenud Ty, npn oToM ofmeM rasa ymeHb-

winAcA Ba peananEy AV . Hafmn konedieifi obnem raza.
3. Ha kakom W3 conpoTHeneHnf B cxe-
R, R & Me, NPEACTARICHHDH HA PHCYHKE, BBUIEN-

o I | eTca Hanbomeiad mommocTs? R =1 Om,
<|: :I_ Ry=2 Om, Ry=3 Om, R;=4 Om,
RlHH""& Re=5 Om, Ry=6 Om. Haiitw o1y mou-
HOCTL, SCAH K CXEMC MPHACKEHO Hanps-

menne U =100 B.

4. Kopafine ABMKeTCA Ha 3aNaj co ckopocTuio v. Berep myer c ce-
BEPO-3ATATA MO YIIOM o K MepHaIHany, CKopocTs BETPA, HIMEpEHHAS
Ha kopabne, pagna &, Hafith ckopocTs BETPA OTHOCHTENEHO 3EMITH,

5. PaRHOMEPHO 32PEKEHHAR NONOHHTEIBHBIM 33-
pAacM g TOHKAA NWIOUKD JIBIOKETCH Tak, 470 ce
HIMGHHI KOHEL CKONBINT N0 FOPH30NTANLBHOA onope
€ NOCTORHHON CROPOCTRIO b, BEpXHUA — NO BEPTH-
KankHOM cTenke (cM. pucyHok). [Tamouka HaxXoqHTCA
B OAHOPOAHOM MATHHTHOM nojie ¢ MIAYKUMeR B,
HANPABACHAOM TOPHIOHTANRHO M NAPAIIENRHO TPAHHIE MERITY CTCH-
kofi # onopoii. C xakoll cHaoil noac ACACTBYET HA NANOMKY B TOT MO-
MEHT, KOT[la yron Mekay Hel n onopoit pasen a

rr. Hosoypansck, Cenepex, anpeas 2009 r.

1. Jlpe nNATRIX “acTH MyTH 2BTOMOBHIR eXal €O CROPOCTLI
vy =40 Km/y, 3 OCTABIIYIOCH HACTh — GO CKOPOCTRIO Uy = 60 wm/4, Hail-
TH CPEAHIONN CROPOCTE ABTOMOOHIA HA BCEM ITYTH.

2. B navanedom coctosHny obnes, JaBneHne W abCOMOTHAR TEMIE-
paTypa rasa, COOTRETCTBEHHO, pasHel py, ¥y u Tp. CHavana ras noa-
BepraT niobapHYecKoMy paciuMpennte G0 obhema V), a 3aTeM HIoNo-
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PHHECKOMY HArpeBaHHK 0 JABNEHHA [ . Haii TeMneparypy raia B
KOHEYHOM COCTORNHH,
3, Ha kaxom w3 cONpOTHRACHHA B CXEME,
R1 .R: H].
NpeacTaBieHHOA HA PHCYHKE, BBILEIACTCR

HAHDONBIIAA  MOLHOCTE! Ry =1 Om, l GE—ta ]
Ry =2 Om, Ry=3 Om, Ry=4 Om, 11 o

Re=5 Om, Rg=6 Owm. Haiitu 1y moui- R R ol
HOCTH, ECITH K CXEME TIPHIOKEHD HANPRKE-
uue L =100:B.

4. Ha rnaggyo rOpHIOHTANBHYH N0-

BEPXHOCTS AKKYPATHO TOACKHIR J0CKY m P
maccoit M =35 Kr, Ha Hee — Teo MaccoH M.—-D—b—-
m=1 ¥r, a3aTem NoJeRCTRORATH HA MOC-
Ky cwroil F =20 H, sanpasncHioll ropHaoHTaIBHO {CM. PHCYHOK)
KosdipuumenT TpeHAE MERTY TEnoM W gockoi p="0,3. Byaer nn Teso
eKOMBIHTE OTHOCHTENbNO Aockn? Haitrh chmy Tpenma, AEHCTRYROULYIO
#a Teno, Tpeire Meaay Q0CKOR H IIDBEPXHOCTRIC OTCYTETEYET.

5 Touxas MCTAUIHUYECKARA (13-
CTHHED TUIOMIAMEED 5 JAHTE CA0EM
WHIKOTO [HONCKTpHER ¢ ananektpr- [SE8

S e R 2

seckoil NPOHHLASMOCTRID € W IoT- =
HOCTRIO P TAK, “TO TOMEMHHA COOR
BEIEKTPHKS MHOTO MEHBINE AHHEHHBIX pAasMEPDB MIACTHHEH. [nacTHHKy
TAPTHAOT NONOAHTENLHBIM JAPAI0M (. TogHHMETCA WIH OYCTHTCA YPO-
BEHE MHIKOCTH HAM IUEBCTHHKOM, W eC/TH A2, TO Ha CHOIREDT

r. Ofuunck, anpeas 2009 r.

1. Tpys maccoil m = | Kr DeskuT Ha nomy KabuHel mudra. Tlpa atom
rpys AciicTeyer Ha non Andra c cuaoll F =3 H. Haitru senutingy #
HanpapfeHie yokopesua nHdTa.

Cuprats, 4o g = 10 mic’, S * T
2. TloctponTs W30OpameHHe 3 l F
TOSEHHOMD HETOMHHER 5 B TOHKOH

cobupatomeil munze. MCTOUHHK PacnioNOMeH Ha PACCTORHHH 3F or
MIOCKOCTH JTHH3EL M HA PACCTORHNN X OT FIABHOR ommHyeckoil ocn (CM.
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prcynok). Hality paccronmme o7 waobpamenna HCTOMHHKA 10 riaBioh

OITHYECKOH OCH.
3. Ha gakom W3 conpoTHeleHuwit B

By R K cxeME, TIPEACTARACHHMOMN 1A PHCYHKE, BhI-

genseTcAa HanDonapuan MOUHOC TR
R=10m, R=20u R=30m,
R, =4 Om, Re=35 Om, R =0 Ow. Haid-

By Ry Rs

TH 3TY MOUIHOCTE, CCAH K CXeME MPHAO-
AcHO Hanpxenne U =100 B,

4. B BepTHEATLHOM WHIHHIDHYECKOM COCYIE NOJL MARCCHBHEIM
OPUIHEM HAXOMHTCA WISANbHEE 133, UTo0M yMEHLIINTL 001eM raa B
7 pasa, A MOPIICHE HAAD TIOAMKHTE TpYs Maccol m. Kakoil eme rpy3
HAMO NMONOKHTL Ha NOPIWEHE, 9TOHE YMeHLMTE o0beM rasa eue B
2 pasa? Temneparypa NOMAAEPAHBIACTCA NOCTORHHON.

5. Opuopoano sapsweHnbii kyG ¢ ped-
y TTa | | pom a coanaer B ceoedi sepumne A Wnex-

il TPHYECKOE NOJE HANpAREHHOCTRID K. Ha
e < ky(ia YAAnwoT KycoK B (popMe MEHBLICro
kyDa ¢ peGpom @ (& <a), a K 3apany ocTasedcs 4acTh Kyba aobas-
NAKCT 34PAR YAAIEHHOrS KYCKA, PAcnpefenss ero pasHomepso. Hemy
TENeph PABHA HANPAREHHOCTE AEKTPHHECKOro MoAR & Touke A7

.

g ra——,— 4=
L -

rr. Capos, daextporopek, anpeas 2009 r,

1. Mpys maccoit m =1 &r nesut Ha nosy xaGuuw audma. Tpn stom
rpy3 geficeyer Ha non awdTa ¢ cunoil F =3 H. Hadmw senssisy o
HANpABAcHIE yekopenna mudTa. g =10 mic

2. TouesHbiil MCTOMHHKE CRETA

T pRCcHCHKEN HA TIaRHOH ONTHYE-

— - = ckoii  ocH  ToMKOH | cobupaloiei

l TR Ha paccToRHnK & =30 oM oT

sl POKYCHOES PACCTORHHE JHH-

gl F =10 cm. JIHHEY CMECTHIH HA PACCTORNME @ =2 CM NEPIEHIHKY-

nApHO raapHoi onrdeckoli ocd. Ha kakoe paccTORHHE NEPEMECTHAOCE
npw 31oM HiobpakeHne?

3. B fannone conepwHTCR v MOoeH 0IHOATOMHOM HICANLHOTO rasa
npu Temneparype 1. [lpu H30XOpHHMECKOM HATPEBAHHM 33 CPE/IHAR
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CKOPOCTE MONEKY/ Fa%a YBenuaunace B n pad. Hailitw konmiecTso Ten-
MOThE, MOJBEIEHHOE K TA3Y.
4. Mmeciorea jBe MAPANIETbHEIE MIMCTHHR,

B OHOH HY KOTOPRX CCAAHO MANCHRKOE OT-  ag |

mepcTHe. [INacTiHel PaBHOMEPHO JAPRACHBL 3
OAHA NOIOAHTENEHBM JAPAA0M C ITOBEPXHO-
CTHOH MIOTHOCTRHY &, BTOPAR OTPHUATENE-
HEIM 3APRIOM ¢ NOBEPXHOCTHOR THIOTHOCTRIO
~307, pacCTORHHE MeAUTy naactiiamu [ (eM, pucynok). Ha pacerosimm
3/ OT nrAcTHH HANPOTHB OTBEPCTHA YICPRHBAKT TOUCHHOC TENO Mac-
cOft M, JAPAKCHHOE MONORHTENLHEIM JAPALOM § (CM. pacynok). Teno
ornyesaoT, JocTHrHeT M Teno NASCTHHE C 3apAfoM o W eCTH 1A, T
KAKYI) CKOPOCTE OHO GVAET HMETE OKOO 3TOH racTHimM? Kpacabinmi

afupexTamy npeHeGpeus.
&, Ha moBepXHOCTH CTOMA JEKHT Nadka

(500 nuctor) Gymard. Kosdepuusent Tpe- _—:f'.
HHA MERDY JHCTaMH Gymary — j, Mewy

Bymaroif H NOREPXHOCTHIO CTOAR — L. 100- aucT cHWIY ABARCTCH
SOABIINM 110 PATMEPY, HEM OCTAMRHBIE, 34 ITOT JIHCT TAHYT, MPHEIAIR-
#ad K HEMY HEKOTOPYIO IOPHIOHTANLHYIO ciity F(eM. prcynox). Tpu
KAKOM COOTHOWEHNH KOMpOHIMENTOR TPEHMA | W |y nmauka Gymar
MOMET JBHTATHCA KAK [1E00€, HE pacehnasce?

-3

r. Cvoaenck, anpear 2009 r.

1. Tpya maccoil m=1 Kkr BexuT Ha noy kabunsl mugra. Tpu oM
rpya aeficayer Ha noa andma ¢ cunofi F =35 H. Haiitw scammmy o
Hanpasaenie yekoperuna mudra. Cunra, uto g =10 wic’,

2. Ipy H300apHHECKOM OXNAKICHHH TEMIICPATYPa A3a YMEHBIIH-
nach OT AvEHHA T Mo Jmavenua 15, npH 3ToM ofbem raza ymeHb-

wHncs Ha semnauny AV . Haiimn KoHesHiH

OOBEM Fa3d. i Ry Ry
3. Ha xaxom W3 CONpOTHRICHHA B CXeMe,

MPEACTARTCHHON HA PHCYHEE, BRUICTACTCA

paubonsuad  MOUHOCTE? R =10m, H—H

Ry=20mM, R=3 Om, R=4 Om, R R K
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R; =5 Om, Ry =06 Om. HaifTH 3TY MOLHOCTh, CCH K CXEME MPRIOHKE-
no nanpaxenne U =100 B,
4. Ha rnankyio ropHIOHTANEHYIG 10-
o m j-  BEPXHOCTE AKKYDATHO NOMOEIIR  [OCKY
: .—D—.__-.—- maceoil M =35 kr, HA Hee — Teno Maccod
mi=1 Er, a zaTeM MoAeficTEORAAN Ha QOC-
ky cunoit F =20 H, manpasmenyodi ropiioHTalbHe (CM. PHCYHOK ).
KoaduprigienT TPEHHA MERIy Tenom W aockol j=10,3, byner nu Teno
CRONBTNTE OTHOCHTENEHG nocku? Haimd chiy TpeHns, AcHCTBYIOUIYIO
pa Teno. TpeHne Memay A0CKOH H NOBEPXHOCTLIO OTCYTCTRYCT.
A 5. Ha noeepxHocTH CTONA PACTIONOKEH BEPTH-
¥ eaneueit umanHap paamycom B, Ha xovopwii Ha-
MOTAHA [UVIHHHAS HCBCCOMAR HEPACTHAMMAN HHTE.
K xoniry ceoBoIHOTO KYCKA HHTH, JUTHHA KOTOpPO-
ro pasna [, npuestano Teno. Temy coobuiakT
CKOPOCTE D, HAMPAANCHHYIO MEPNCHAMKYIRPHO
HHTH TAK, 470 HHTH HAYHHACT HAMATLIBATRCA HA LWHAHHAD (CM. PHCYHOK,
aiz csepxy). HafiTi ppema, 33 KOTOPOE HHTH NOMHOCTEIO HAMOTICTCR
Ha uparuap. TpeHue oTCYTCTBYET,

r. Cuesnanck, mapr 2009 1.

1. Jyx nonser ¢ NOCTOAHKOH CROPOCTBIO BRONL KBAAPATA, ¢lenat-
HOTO W3 NPOBONOKH, HIBECTHO, UTO HA MPOXOMUIEHHE BAOITL BCETD Ne-
pHMETPa KBAIPATA YK JATPAYHBACT BPEMA I, Kakoe ppeMa #yk jaTpa-
THT HA MPOXCHIEHHE JHAMOHATH KEAAPATA, CCAH OYIeT ABMIATHCR ©
pasoc Gonpieli cropocTaio?

2. TouesHsifl NPEIMET PAcHONORHIN Nepen dokycom Tonkol cobu-
pareR AMEsEl Ha paccrosiin [ =10 cM oT Hero Ha rnasHoil onTHYe-
cxofi ocH. Qokycroe paccrosnue muias F =20 cM. Ha kakom paccTos-
HHH OT BTOPOro OKYCA THH3B HAXOJHTCA K300 paKeHHe npeamera’

3. B Gannone colepaurca v MoaeH oIH0ATOMHOID HACANLHOTO Ta3a
npw Temneparype I. [lps HI0XOpHYECKOM HArPEBAHHH rasa CPEIHAR
CROPOCTE MONEKYN Fa%a YREAHYHNach B i pas. Haimy KonwqecTao Ten-
AOTH, MOJIBEJCHHOE K FA3Y.

4. Jlpe sakpervicHube KoHUEHTpHYCCKHE cheps paguycamu R u 2R
PABHOMEPHO JAPAKCHE! MONOAKHTENBHEIMH JADAMAMH O n 30 (cM, pr-
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cyuok). B Soaswmoll cipepe CAENAHO MANCHLEKOE OTREPCTHE. Ha pac-
cToAAuK 4R oT ueHTpa cep HaNpoOTHE OT-
BEPCTHA YICPAHBART OTPHLATENBHEIA TO- 30
yeunptil 3apam —g, MMEIOWHIE Maccy m.  -q o
Japan —g OTHYCKAT, Kakylo CROpOCTE OH O
GYAET HMETh B TOT MOMENT, KOT[IA OKAKETCR
Ha paccTosuun 3R /2 ot uewtpa chep?

5, N UHIHHAPHHMCCKHX CTAKAHOB ¢ Maccamm m,
I, ..., Nm W nnomaiamu cedenwii S, 285, ., NS &
BCTABMENI ApYr B Apyra (oM. prcynok). B crakanst
HAAMBAKT DOTBIIOE KOAHYECTEO HIAKOCTH TaK, 41O
KK CTAKAN TMAaBacT B OONbUIEM CTaKAHe, e
Kacasch ero gHa B crenok, Camplil DONbIIDH CTAKAH
cToNT Ha crone. Halih BRICOTY YPOBHS AMHAKCCTH B
caMon DOMBUIOM CTEKAHE OTHOCHTENRHO CTONA.
Nosxas Macca KRAKOSTH — M, NIOTHOCTL HHIIKO-
CTH — p. CTEHKH CTAKAHOB = 0YeHE TOHKHE,

r. Tomck, anpeas 2009 1.

1. Toueunsii HCTOMHHK PAcTIONOMEH HA raaspoil onmHycckol oo
ToHKoR cobupariel JHHIsL PaccTOAHME OT HCTOUMMKA N0 MHHIEN B
n=7 pa3a MeHblle GOKYCHOFO PACCTOAHMA MHN3kl. Hailfmh paccToanne
ME#TY HCTOMHHKOM W ero niobpamennes, o GoxyCcHOE PACCTORHNE
maH3s pasio F =10 cw.

2. [pn wzobapHYeckoM OXTHAACHHH TEMICPATYPA Fa3a yMCHBIIH-
nack o7 3nadennA 1) fo smavennA T, npe aToM oDBeM raia YMeHE-
wHAcA Ha pessumy AP . Haimi koneunsii ofnem rasa.

3. Ha xaxoM W3 CONPOTHRNSHHA B CxeMe,

MPeACTARNCHHOH HA PHMCYHKE, BBUICANETCH Ry R R
Han(onsinan MOLHOCTE T R =1 Om,
R,=20m, R=3 Om, R=4 0On
R, =35 Om, Ry=6 Om. Haitma o1y moul- a
HOCTE, CCAH K CXEME NPHAGKEHD HANPAKCHNE

£ =100 B.




4. Ha rufkyro 3aMKHYTYH HENPOBOASILYIO HITE JUTHHOG [ Hann3anbl
TpH GYCHHKH € JPAIAMH OTHOTO FHAKA gy, ¢z W g3, KOTOPLIE MOTYT Giea
TPEHHA CKOMBINTL N0 HUTH, BYCHHKH OTNYCKAIOT, H OHH NPHXOJIAT B
cocTosiMe pasnosecha. Haftrn cuny narasenss wurw. Otaer 06ocHo-
BETH:

AR

5, Bupesannuii w3 nucTa Qaneps APRMOYTOIBHMA TPEYTOABHHEK
MEHBITHM OCTPEIM YIJIOM O PACTIONCHKEH HA IIEPOXOBATOR TOPHIOH-
TAALHOH MoBepXHOCTH. YTo0H NOBCPHYTE TPEYTONLHHK OTHOCHTEALHE
JAKPEIVIEHHDH BEpTHRANEHOH OCH, NPOXOJAIIEH HCped BCPIIMHY YIia
O, K TPEYronbHMKY HEODXOIMMO MPHACKNTE MEHHMATLHYH FOpHIoH-
Tanesyio cuny Fy, @ wrofisl NOBEPHYTL €r0 OTHOCHTENBHO JaKpenich-
HOH BEpTHKATEHOH OCH, NPOXOJAWER HEPLs BEPLIHHY APYTOTD OCTPOrO
Yra, — MHHHMAREHYIO TOPHIOHTANEHYRO CHITY F; (cM. pHcYHOK, BHA
chepxy). Kakyio MEHHMUIREHYIO FOPHIOHTRILHYIO CHITY Heofxoaumo
MPHICGENTE. K TREYMILHHEY, ToOEl HOBEPIYTH EM0 OTHOCHTENBHO 33~
KPEMIEHHOI BEPTHEATLHON OCH, NPOXOIRLEICH Yeped BEPLIHHY NPAMOro
yraa? CuHTaTE, MTO TPEYTOABHHK NPHAHMACTCH K NMOREPXHOCTH paB-
HOMEPHO [0 BCEH MADLILAIH.



PEHIEHHA

MPEJABAPHTEJIBHBIE TYPhI

Ousnuana navare H.B, Capenascea
r. Mockna, 7 nexafipa 2008 r.

1. Cuna piauMoaciicTBRA ABYVX TOUSMHMX MEKTPHUCCKHN 3apAaos
gy M g2, PACTIONOWCHHLIX HA PACCTOAHHH F ApYT OT ApyTa OnpeaenaeT-
CA mmEoHoM Kynoua

Fe ka3 . n

e2

rae & =1/4ne,. Ha dopmynst (1) creayer, 4To eClii OHH H3 JApRIGE
YBEMHYHTE B 11 Pa3, 3 PACCTOAHHE MERLY 3APASAMHE YMCHEUINTD B k pad,

To cHaa ErapMoaeicTeia (1) yBeaIHIHTCH B nk? pazs.
2. Omepnaso, 9TO © NOMOILKD

ApYroro  paciuIeKeHHa  NpoBoLos

JAHHYIO LIENbL MOMHO CBECTH K LIETHH,

HroGpameHHoil Ha pucynre. [osromy

IKBHBANEHTHOS COMPOTHRAEHHE LETH PABHO

4
R=r+etr=—.
k! 3
3. B sepxnedi ToMKe TPACKTOPHN HA TET0 F 5
ACTICTRYIOT CHNA TAMECTH mig , HANpaBacH- et - i
HAS BEPTHKANBHO BHWI, M CHIA CONPOTHB- [ 3 3
- jﬂ'g

nepMA BO3AYXA  F., HanpaBsieHHAd ropH-
IOHTANRHO (cM. pucyHok). [loaToMy U3 BTO-
poro 3akona HeloToHa [78 JAWHOTO Tena

mi = mg@ + F. umeem

£



ma = 1.||?;~Fgz o

rae a=4g/3 = vekopenne Tena B 3Toi Touke. OTCiofin HAX0QHM

Y i
E = Jmtg? —mtat =JTm:g-

4. PaBora raza B nwoDapHueckoM  NIpOUECCe paBna

-

A= pAV =vRAT , wamencnue suytpenmedl sneprun — Al =%vﬂﬂ?‘,

re v — KONHUYeCTRD BEecTsa rasa; X — YHHBCPCUTEHAR Ta30Bas nocTo-
aupan; AT — npupaenne Temnepatypol. [losToMy W3 NEPROro 3axomi
TEPMOIHHAMHEKH

O=AU+4

A HIOHAPHYECKOrD MPOLECCa CAEIYET, YTO Ha HIMEHCHHE BHYTPEH-
Hefl SHEPrHH Ta3a TPATHTCA B ITOM NpOLECCE TPH NATRIX CONDIEHHOTD
razy KOAHYECTRA TCIAOTEE LX

Al =%§_J' - (1
B anmafariaeckon npouecce (=0, nosroMmy
A=—al. (2)

[Mockombky no YENOBHID HIMCHEHHA RHYTPEHHCH JHEprUn B pac-
CMATPHEAEMBIX AANabaTHYeckoM W HICDAPHYSCKOM NPOLECEaX OTIH-
WAROTCA TOALKD 3Haxom, W3 (1), (2) Haxoaum

E=§.ﬂf.

5. To, ¥To AOROYHHE B KHKABH MOMERT BEPEMEHN CTABHT HOC NOJKH
B HANPABACHHH ropoga A, 0IHAYAET: BEKTOP CKOPOCTH NOMKH DTHOCH-
TENBHD BOAH U B Kasnii MOMCHT BpEMENH Hanparied B ropom 4. A
BOT JBMFATECH B KIKIIBIF MOMEHT BPEMEHN 10k OYIeT B ApyTOM Ha-
npasneHMK W3-3a cioca TevenHem. [JleficTRBHTEIBHO, MOCKOABKY CRO-

POCTE AO/IKH OTHOCHTENBHO JEMITH gy (3 HMEHHD, OHA ONPEIENAET TPa-
CKTOPHIO) ONPENETRCTCH JAKOHOM CADMEHHA CKOPOCTEH
th=0+4, (1)

26
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e 6 — CKOPOCTD TEHMEHHS, TO H3-33 PAIHEIX HANPABICHKA BEKTOpA ¥
W BeMHUKNA, W HATIpABACHHE BekTopa § GyAyT pasnmumbiMu. Ha pi-

cyHKe NOKA3aHa TPAeKTOPHA NOAKH W Napauie]orpaMMEel CIIOMCHHA
ckopocTei, orsesacmme 3axony (1) B pa3HbIX TOMKAX TRICKTOPHA. Ha-
13 WIMEHEHHA HANPABICHHA CKOPOCTH By NOJKA JBILKCTCA 110 KPHBOH

TPAEKTOPHH.

A P 2

34 5174

IMo YCIOBHIO BETHYHHA CKOPOCTH OAKH B CTOANCH BOOE W CROPOCTH
TeHeHIA OIMHAKOBR B KXAIsii momenT Bpemenn. [looToMy napaueno-
TPAMM COMKEHHMA CEOPOCTE ARNACTCS poMboM, 1, CICA0BATENRID, B K-
SABE MOMEHT BPEMEHH NMPOSKIHA BEKTOPA CKOPICTH A0/IKH OTHOCHTEILHO
sestid Ha Hanpaenenme JI4 B HA HATPARNCHHE TEYSHHA OIHHAKOBLL. Io-
FTOMY 30 Ka#IRI MATBOE HHTCPBAT BPEMENH No/1Ka NPHGTIAAETIN K Tok-
ke A M CIVCKIETCH BHH3 N0 TCYCHHIC HA OJHHAKOBOC PACCTORHHE. A aTo
THAMCT, WO EC/IH BESCTH BCTOMOTETENBHYHO NPAMYIO, PACMIOMOMCHHYIO OT
HASANLHOTD TIONOHEHHA NOMKH HHKE N0 TEHEHHID HA TAKOM #e PaccTos-
HHM, kaK W Touka A (npamas PO Ha preyHKe), TO B KEMIBIT MOMCHT Bpe-
MEHH PACCTORHIA OT JOZKH 40 ToukK A H 10 npamoit PO BymyT omHako-
mbl. [TOCKONBKY B HAMAMBHBIA MOMEHT BPEMEHH NOIKA PAcTIONOAEHA HA

PACCTORHHH F+{3]‘M}1 =51/4 or ToMkM A, TO ¥ PACCTORHHE OT Ha-

SANLHOTD NOMOMEHHA NOMKH 10 npamoil PO paswo 51/ 4.
[Momyvaps TENeph YPABHEHHE TPACKTOPHH. Brenesm cHoTeMY KODp-
MHHAT TAK, KAK 3T0 NOKAIAHO HA PHCYHKE, PAcCMOTPHM HEKOTOPOS
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NPOMERYTOMHOE ToNokeHHe Moakn J, n Haiiaeym CEAlb ee KOOPIMHAT
x 1 y. C onoil cTOpoHEl, W3 TPHBEACHHRIX PACCYAIEHHI CASAYET, 4TO

A =M. C apyrofi— JIid = -.ﬁrl_l;-'l +y= , JhM =21 =y . [oomosy

Jaleyt =2l-y. @)

Boisons gopayny (2) B KBAAPAT, NONYYAEM YPAEHEHHE TPACKTOPHI

e

X
b 3
et (3)

TIra TPACKTOPHA — Napabona, cABMHYTAR BAQ/IL OCH ¥ HAa PACCTORHHE

[ (MYHKTHPHAR KPHBAS HA PHCYHKE), C BETBAMM, HANPABIEHHRME APO-

THE ocH . OTCIONA HAXOMATCA BCE XAPAKTEPHBIE TOMKH ITOH TpagkTo-

prn. B SacTHOCTH, KOIIA J0JKa HAXOIHTCA HA CEPEHHE PCKM, 6 KOoOp-

fupaTa x passa [2. Koopaupary y NOAKH B 3TOT MOMCHT HaXoIHM W3
(popsyne (3)

151
y=z (4)

A 33TEM M PACCTORHKE OT NOJKH 10 TOYKH A

T A=J(l127 +(151116)° =%r.

Oanmnnaaa namarn H.B. KypuaTosa
r. Mockea, § derpaas 2009 r,

1. Mo zakony Owa Haxoaum chuy Toxa [ B paccMaTprBacMoi LemH
U £
= By { I J
(11lrf3) lir

rae 11r /3 = JKRMBANCHTHOE conpoTHBAeHHe uenn. Tok (1) nenutcs Ha
VHACTKE MAPANIEIRHOTG COSanAenus B oTHomemnn [ o/, =2:1, rne

i

I, W Iy, = TOKH “Epe3 CONPOTHBIEHHE I H 2r cooteeTcTBEHHO, [TooTo-

MY TOK YEpE3 COMpOTHRICHHES P paBEH
i )
I =={=—. 2
r 3 I.lr ': }
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Wz dopaynet (2) # 3akosa Txoyna — Jlenua HaxoaHs MOUHOCTE, KO-
TOpREA BRACHAETCA Ha CONPOTHRTEHHEH P

At
Fr i —
1217
2. VeAORHA PABHOBECHA MPY30B Maccol m 1 maccoil Im Ha npysuHe
B MOME CHALE TRARECTH K0T

mg =k(h~1y):
Em# =|t{f3 —;u].r
rae k — KOMpEHLMENT KECTROCTH NPYKRHHEL Iy — e AHHa B Heacdop-
MHpoBaHHOM cocToaHHy, [lens nepeoe ypasHEHHE CHCTEMEL (1) na sro-
poe ¥ pelian oMy EHHOE YPABHEHHE, HAXOIHM
Ilﬂ = 2!. = E: .
3. Tlockonbky BEpTHKANRHAR cocrapamiowas cwim F (Fsina =
=2 § H) mensine caasl Tokectd (mg =10 H), Teno ne 0TOpBETCA OT

OIops.

BeauuHHa ropHIONTATEHON COCTARARIOILEH CHbl F (4CABHTRIOWARN
cuna) papsa Feosa=4.3 H, MakcHManbHas CHAA TPEHHA, KOTOPAR
MOMET JeHCTBORATH HA JAHHOE TENO CO CTOPOHB TOPHIOHTANBHOH no-

BEpXHOCTH, — Fon =N =p(mg—Fsine)=3,75 H. Hockansky

(1

Feoste > Fp™ , Teno GYIET cKnAbINTL 110 NCBESPXHOCTH, A ACHCTRY0-
A% HA HETO CHIA TPeHHA GYeT PaBHA MAKCHMATLHO CHile TPEHUA

Fix= F"';;“ =wimg— Fsinx)=3,75 H.

Ecnp 6o ana caBuraomell cHaR W MAKCHMLUIBHOA CHILI TPEHHA Bhl-
NoAHANOCH OOpaTHOE HEPABEHCTED — Fr:nm{}:,’;‘“, TO TENo MoKoH-

fNock G5, & CHIA TPEHHA PABHANACK CARMraomedi cune Fcosa.
4. Tyers Macca nopums — M, armocdepioe faBneHde — fy . Toraa
YEIOBHE PABHOBECHA NOpHina He3 rpy3a HMeeT B
poS + Mg = pS , (1)
re S — MIoLAE HOPIIHA; P — JapneHHe raza B cocye. lpumenss k rasy
B cocyae Jakon Knanefipona — Menaeneesa, nomys ¢ yuerom (1)
249



Mg ~RT @

mr—=—

& ¥

rae v A T — KONHUECTBO BEWIECTRa H TCMNEPaTypa rakd B COCYAC: V-
ero oineM,

Korna Ha NOpIeHs IOM0AKTH FPYE MBCCOR M, MABNCHHE T332 B CO-
CYAC YBEAHUHIOCE HA BEIHHHHY mg [ &, MOITOMY © YMETOM TOIO, HTO
ofineM cocy/ia yMenpumaca B 2 pasa, sakon Knanelipoa — Menneneesa
VIR 1433 B COCYIE AACT:

Mg mg 2vRT

3
TS Yon ST ?)
Bruuras ypanuenne (2) wa ypasnenns (3), nafaes
viRT mg
e L 4
e (4)

IMyers A28 Toro 4To6E YMEHKIIHTL pivheM cOCYOA elge B 2 pasa, Ha
OPIICHE HEOGXOAMMO TIONOWHTE TPY3 Maccoil my. Toraa sakow Kaa-
nefpona — Mennencena A rasa & 3TOM CTYHaE HMEET BHA

Mg mg mg dvRT

g 5

oy gt Sy @)
Brupmas ypaguenne (3) i3 yparhenua (5) w wenonssve hopsMymy

(4), oy M

my=2m.

5, Tlps H3MEHEHHH MATHHTHOTO NOAR DYACT WIMEHATRCA MATHHTHRIA
NOTOK Hepe3 KOHTYP, M 3T0 NPHBCAET K BOSHHKHOBEHHIO B KONTYpE
SIC. B pesyibTaTe KOHICHCATOPE! NPHOOPETYT HEKOTOPRE APRIL.
Jlna HxX HAXOWIEHHA BOCHOABIYEMCR JAKOHOM EKTpOMarHHTHOR WH-
YKUHH # 32KOHOM COXPAHEHHA WICKTPHUCCKONe 3apaja. [ycts neeas
ofiknazka korgencaropa C npuobperact 3apal g, NPaBas — PRI =g
(3apan OBKNAIOK KOHCHCATOPOB ByayT o0A3ATEALHO PABHB 1O BENH-
qHHE, MOCKOBKY IT0 NONOMERHE OTBCHAET MHHHMYMY SHEPTHH KOH-
nencatopa). Tora no 3aKOHY COXPAHEHWA WEKTPHHCCKOTO JPRAA e
Ras oGRNIAAKA KoHaeHcaTopa 2C nipuobpeTeT 3apan —g , npasas — g (cM.
pucynox). Ecan npH 3T0M N0 NEPEMETKE B HANPARICHHY, ¥ RASAHHOM
A PHCYHKE, MPOTEK 3apaa Ag, TO 0DKIALNN KOHACHCATOPOR 3Cn 40
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npuoGpeTyT 3apaasl §+Ag 1 (g + Ag) TAK, KaK NOKAIAHO HA PHCYH-
ke. ITo KONy 3AEKTPOMATHWTHON HHIYKUMH CyMMa HanpaeHni Ha
KOIICHCATOPAX B Ka#A0M KoHType pasha 10 vriyKumy. Moaromy

4.3 - b
c 20 (1)
‘i""'":“? +I?+M =m5ﬂz
c ac :
Flle HCTIONL0BANO TO OBCTOATEALCTRO, WO BeawdnHa 3]IC B konType
€CTE NPONIBONAR MAFHHTHOTD TOTOKS N0 BPEMCHH

% = 2et BN =aifa’. (2)

C 30
tr+i“-q| l-w*rﬂw

| | |

B
- @

—q L -(q+mir;\ L+M
20 4C

Bripaan 3:apaj § W3 NEPROTO YPARHEHHA CHETEMBI {1} 1 nogcrannsa
€10 BO BTOPOE, NOMYYHM YPABHEHHE OTHOCHTENLHO HEHIBCCTHOTO 3apH-
na Ag . Ero pemeHue JacT

o 220uBCa”
] ha

(3)

3|



Mpotusii sxamen 8 dopme EIN,
r. Mockea, 1 sapra 2009 r,

Al. Ecii Teno QRMMEETCA © NOCTORHHON CKOPOCTRID, €r0 KOOPIHHA-
Ta X IMHEHHO MABHCHT OT BPEMEHH [

x(t) =X + 0,

ApHYEM HAKGOH rPadiMka SasHcHMOCTH KOOPIHHATE TEA OT BpeMeti
ONPElCARETCH CROPOCTRIO ¢ (FAe ¥y — HAYATRHAR KOOPAHHATA Teia).
Moaromy echn asucHMocTs (/) wiofpasactca kpusch auimed, 1o
CEOPOCTE TEMA MEHASTCA H B KaMJIBIH MOMEHT BPEMEHH ONPEICTRCTCR
HAKIOHOM 3T0# JAHHHH K 0CH BpeMenn, Cpeamn AaHHBIX B VCIOBHH rpa-
fHKOR TONBKO And rpadska 4 HAKNOH KPHBOH YMEHBILDETCH © POCTOM
ppeseri. [losToMy CROPOCTh TEME YMEHBILACTCR B CIYYaE rpadmka 4.
A2, Tlpx GpocanHy Tena co CKOPOCTRIO i MOA YIOM K FOPHIOHTY

Er0 HENANBHAR KHHETHCCKAA JHEpris paRia
2
LA
2
CROpOCTh B BEPXHEN TOMKE TPAEKTOPHI ¢CTE by COSO, H MOTOMY KHHE-

THYECKAS JHEDTHA B B-EFKII:I-'! TOUKE =

i cos” o

= [, 75 Jlx.
Oreona o Tecpeme 0 HIMCHCHHH KHHETHMECKOH DHCPTHH HAXOJMM
pafioTy CHILI TAXKECTH

muj cos’ & mig _ 025 Il
2 >

{omeer 1).
A3. M3 venorua HescHo, OYIET JRMMATECA AAHHOC TERO MAH HCT.
Cpapenne scapuraomedis cunet F =05 H W MakcHMaisHod CHIM

Tpenna pmg =1 H nokasepaet, ST0 JAHHAR CHNA HE CMOMET COBHHYTE

teno. Cneaonarensio, Teno OyOET NOKOWTLCA, 4 CHIA TPCHHA paBHa
dCABHEoIIEH, cre pr =[F=0,5 H{oraer 2).



A4, Teno, HAXOMAUEECA HA NMOBEPRHOCTH
EPALAKNIErOCH THCKA H BPALLAKMICECA BME- =
CTE ¢ HHM, YMACTBYET B CACAYIIMHX BIaHMO-
acictonax. Bo-nepawix, Teno npurarueactca ([[] 1| I 1]

K 3emae (CHMA TAKECTH), W HA Hero deficTey- 5 mg
€T NOBEPXHOCTL JMCKA (CHAA HOpMAaTeMOR

PEAKLIH M CIHTA TPEHIMA), NPHUEM CHAR TPEHHA B KXAUIRIH MOMCHT B
MEHH HATPABAEHA K OCH BPauenHa (CM. prCYHOK). JleHcTBHTEALHO, B
OTCYTCTRHH CHILI Tpeuns Teno nubo ByaeT ocTaparteca H3 Mecre, a
MMEK Nod HUM Gyer BpAm@TheA, AHDO (CCHM TEN0 HMEET CKOPOLTH)
CAETHT € MOBCPXHOCTH AHCKA. FIMEHHO cHna TPCHHA (GacTABIRET: TENO
rpawaTLes snecte ¢ auckos. [odroMy cHAa TPEHRA CIYRHT B JIAHHOH
1adaMe UeHTpOCTpeMHTEnpnodl cunofi, OcTansHele NepeyHcIeHHA, 1aH-
HBEIE B YCHOBHHD HH3 TEI0 ACACTEYIOT CHILI THACCTH, TPEHMS, PLakiiHH
ONOpB, UEHTPOCTPEMHTEIBHAR (WM UeHTpoDOKHAR):, ABARITCA HE-
NPABMALHEIMH, NOCKONBKY B HHX CMELIHBAIOTCH XAPAKTEPHCTHRM CHA
PATHWIX TUTOR — MEPBLIE TPH KACAIOTCA NPHPOIL BIaNMONCHCTRHE,
mTOpEe — peayistata feficraua. [lostomy npapHABHEH OTBET HA BO-
npoc samawn — |, Kpose Toro, oTMeTiM, 9T0 LeHTPODSKHAR CHAA RO3-
HHKACT TONLKO B HEHHEPIHANLHBIX CHCTEMAX OTCHOTA H B WIKONLAOM
KYpce (IMKN He pAcCMaTPHBACTCH (MO3TOMY JYHINE ITHM TOHATHEM
BOGOILE HE NOAEIOBATLCH ).

AS. Yrobu HailTH amnaHTYAY konebannii, HeoDxXOIHMO NpencTa-
BHTE 3ABHCHMOCTE KOOPIHHAT TEAA OT BPEMEHH B BUIE oanoll TpHTD-
woMmeTprueckoi  ymkimn. s nanHoi B yonoBHM  yHKLHH
(1) = Acoswf + Bsinmd 910 MOMHO CACNATE C MOMOLUBKY BECACHHE

MOMOIHATENBHOTO YERL. YMHORAS W Aend 37y GYHKLIHC Ha VA + B
1 ncnoaesya HOPMYTY CAOKEHHA TPHIOHOMETPHUECKHX iyHKimi, no-
TTYHM

:{.-):-J'Az-i-ﬂz[ 4 cosmf + 2 *sinmr]=
Ji B Ji+ B
=y A + B sin(wf +0),
rae ¢ — Takofl yron, wro tgo =4/ B . H3 sroft dopMyne caeayet, 4to

aMnanTy A koneGannii Tena — JA® + B {oTmet 4).
23



Ab. Cradara DEPHTI‘II'-I AHHMAHNE YHTATEIE, 9YTO NPELITOEHEHHBE B
JA[AMNE THAYCHHA TeMIMEPATYP W BEipHAHTE OTBCTOR AIOATANKHELOT K

BRIGOPY OTBETA /5 , MOCKOABKY KOHEYHAR TeMnepaTypa B 5 pas Goab-
fe HauanbHOR. Tem He MEHEe, 3T0 HENPARKIEHD, NOCKOILKY TeMNepa-

Typei 3afanm B rpagycax Llenncus, a 8 hopuyny, CRAILIBAIGIYIO TEM-
MEPATYPY M CPEAHII0 KHHETHYSCKYIO DHERTHIO MOREKY., BXOANT abeo-

moTHax TeMneparypa. [losromy

v _ [f_ [23s125 _ 398 [a00 2
208 N300 .3

m VI V273425

{omner 4).
AT7. Hy onpegeneHds YICTRHOH TeAAOCMKOCTH ZAKNMOYMAEM, HTO

AT=£. (Grer=3).
[ |
AB. [MycTs jUis oNPeAeneNHOCTH 3APAIL WAPHKOR o) W 43 NOJOKH-
tenniel, Tak Kak WAPHKH OAWHAKOBM, 33pAALI NIOCHE MX COEAHHEHHA
PACTIPEACANTCH MEALY HHMH PABHOMEPHO, W [UTA CPARHCHHMA CHA HYRHO
CPARMMTE APYT C APYFOM BEAHYHHEL

[‘?; i ]'2
e {1

KOTOPRIC NPEACTARTAIOT coboil NpoMIBCACHKA 3apaios WAPHKOE 10 H
nocne wx coegnnennd. [locne WIRICHCHHA KBAAPATHOMD KOPHA CpaBHe-

mHe (1) CBOANTCA K CPABHEHHIO CPEAHErD FEOMETPHYCCKArD /gy, W

cpeamero apudmerueckoro (g +g; )/ 2 avx uHcen. A NoCKoIbKY

cpeamee apugMeTHHecKoe MODBIX JABYX YHCEn GONBIIE WX CPEANEro
FEOMETPHYECKOND, TO CHIA B3aMMOICHACTRHA LIAPHKOE BOIPACTET Hela-
EHCHMO OT BENHYHH HX 3apanoe (oTeet 1).

A9, Kak WIBecTHO, CHIA BIAHMOEHCTRMA PABHOMEPHO JapLAEeNH0N
cpephl H TOMEHHOTO 3APAMA, HAXOAAIUIErOCA BHYTPH HCE, PABHA HY.MHO
{oTeReT 3).

A1D. Cunossie THHHH MEKTPHYECKOND MOIA CTPOATCH TAK, 9T0 HX
IYCTOTA MPONOPUHOHATEHA BEIHYHRE MOMA: HEM MYUIE CHADBBIC JIHHHH,
TeM GONBIIE BETHYHHA HANpAKeHHOCTH, [loaTony .'5-‘1 < Ez (omeeT 2).

All. Cornacno akoHy anektpoMaranthol wamykums JIC mrayk-
MK B paMKE ONpEIeieTcd CKOPOCTRI0 HIMEHCHHA MArHHTHOMD NOTOKA

34
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Hepes Hee. A MOCKOALKY MO YCIOBHIO MHAYKLHA MAFHWTHOTO NOE B
OBNACTH paMKl HIMEHACTCA PABHOMEPHO, CKOPOCTE €€ HIMEHEHHA No-
croauna, IJIC HHAYKIHMK HE HIMEHACTCA B NPOLECCe NPOBEACHUA O1b-
Ta (oTReT 3).

Al2. Kak nokajeiBaer ONLIT, PAAHOAKTHEHBIA Pacnal NpoHCXOmHT
CASTYVIOUIHM 0DpazoM: KOMHMECTED ATOMOB PACTAMAKILErcCA BEILECTRA
YMEHLLIZETCH BARDE 33 HCKOTOPRIA MHTCPRAL BPeMEHH, XaPaKTepHbIH
AAA JAHHOI BCLIECTRA, MPHYEM HEIBHCHMO OT TOMD, KAKOE KOAHYECTRO
ATOMOB BCUICCTRA MMCETCH B HACTOAILME MOMeHT. ZTOT MHTCpBRAN Bpe-
MEHH H H23BIBICTCA NEpHOoToM nomyvpacnaga. [losromy @ RpeMs, pasHoe
OAHOMY MEPHOAY Noaypacnaga [, KoMHYECTBO aTOMOB PACIATAINIErOCA
BEWECTHA YMEHBIUWTCA BIBOE K cTaneT pasubiv N /2. Eme 3a onum ne-
PHOI NOYPACNAA BABOS YMEHRUIMTCH W 3T0 KOMHYECTED ATOMOR, 110~
yrosy octaderca N /4 aroMoB BelecTRa. A 32 elle OfHH NEPHO noay-
pacnana (T.e 3a apemsa 37 nocne Hasana HabAKOICHHA) BOROES YMEHb-
wires # 910 Konwdecteo. [oatomy vepes spema 377 nocne madana Ha-
Gmoackis ocranerca NV /8 atomos Bemectsa (oTseT 3).

B1. [lenouxs HAYMHAST CKONBIHTL, KOPJAA CHNE THKCCTH, JecT-
RYHOLIAA Ha e¢ BHCAIMH Konew, DVAET paBHa CHne TPeHHA, neficTryio-
el Ha Y4acTh UETIOMKH, Nealeil Ha crone:

L g =2 1mg
PR i

FAC M — MACCA HeNoMKH; 1 — KoaddUHeHT TPEHHA MERTY Uenoukod 1
eToom. Orcrofa Haxonns w=0,2.

B2. [ycts paccTosanWe OT nNpeaMera jgo anHikl pasio d. Torga no
(hopMyIe THHIB HMECM

Jein] 1

—

= IT e ]
rae [ — paccTodnme mexay wiobpamennem W mmmzoi; F — dokycroe
PACCTORHHE JHHIBL. CHCIONA HAXOIHM
dF
- : 1
f d+F ()
Mockonbky AHHIa — pacceHBAKIAS, NpeaMeT H H30DpakeHHe pac-

MONOHEHB € OHOA CTOPOHE! OT MHHIR, H, CNCAORATENLHD, PACCTOAHHE
OT npeiMeTa Ao aHHs pasio d — . [losToMy no YCIOBHIG HMEeM:
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(2)

F dF
—== .

2 d+F
M3 (2) nomyvaes, sto o = F, a wa (1), wto f=F /2. [lockonsxy
OTHOINGHHE pasMepoB HIOOPAKEHHA K PAIMEpaM NpEAMETa PARRO OT-
HOLEHHIO MX PACCTOAHMRA 10 MHHILL JAKNOMAEM, 9T0 HCKOMODE OTHO-

wmende pasio 0,5,
C1. IMepabiii 3aK0H TEPMOTHHAMHKR JUTH HIOXOPHYECKOTD HArpeBa-

HHA Vv MOASH OIHOATOMHOND HASATRHOTD Fasd 1aeT
3

rae AT — HIMEHEHHE TCMNEPaTYphl rasa; f — YHHBEPCANLHAR Fra30nas
nocToAntas. TeMnepatypa cEAIaAHA CO CpeaHel KMHETHYCCKOH JHepri-
el ipsckena Monexya, HosmoMmy

3 e rrm'l-*l o=
Eﬁﬁr:ﬂ{ 2 ] .:l 2 ] [HI_I}=E'E.T {HE—I],
cp p

rie T— HavansHas TeMepatypa rasa. Orcona noayyHacs

Q= ;-wrr{u? -1).

C2. Korga xoneca Tefesk He HKPEICHR!, CHAa TPeHHA OTCYTCT-
BYET (10 YCNORHIO TPEHHEM KaueHHA npenchperacm), W yCKopenue Te-
NEHKEN onpeacnreTes opMynod

mig
= - (1)

o+ M
rae m — Macca rpysa; M — macca Teneskd. Ecan koseca oanofl oCH 3a-
KPEILIeHE, Ha HMX ACCTEYCT CHNA TPEHHA F, H YCKOPEHHE TeIeKKn

{KoTopoe no yeaosMio pagio a/ a ) Byner papno
F

n om+M meM’

Ecnu 3aKkpeniTe KOMECA ClIE OAHOM OCH, TO CHIA TPCHMA, AeRCTRYIO-
WiAR HA Tenekry, pospacter aasoe. [MoosToMy YCKOpeHME TCACHKKH B
arom cayiae (oboanawnM ero @/ km; BenHUMHHY & HAM HYRHO HaiiTH)
ECTh
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a_ mg Ehp (3)
knm m+M m+M

Cucrema Tpex ypasnennii (1) — (3) coaepHuT NATE HEHIBCCTHRIX &, M,
M, Fp 1 k u noToMy He MOKET ORTE Pa3pellicHa OTHOCHTENLHO BCCX

HewsnecTHeix. Tem He menee, Bemmanna k mosker Ourme nafinena, Jlei-
CTEHTENEHD, NMOJCTARNAA BO BTOPOC YPABHEHHE BMCCTO KOMDHHALIHA
mg [ (m+ M) senwamny @ (1) 1 npHEoAR MOACOHLIE “HACHEL, MOTYHHM

H{H—J‘:E: Frp . {d}
n i+ M

Teneps., NoAcTaBNAA B  ypasHenwe (3) BMECTO KOMOHHALN
mg [ (m+ M) penwunny a (1), a smecto Fo /(m+ M) - seipaxenne
{4), nomyyum
a 2ain—1)
—_— ] ——
kn n
Coxpaluas yCKOPEHHE @, HAXNOAWM BETHYHHY k. MOKALIBAOUIYIO, BO

CKOJILKO a3 YMEHBUIMAOCE YCKOPEHHE B TPETREM CAYHAE M0 CpaBHe-
HHIO GO BTOPLIM:

(5)

k= ——
2—n
OrpuuatensHocTs & NpH m > 2 03HAYAET, YTO B ITOM CIYHAE NIpH 34-
KpPenieHiH JByX 0celi TeNCHER NCPEeCTACT ABHTATLCA,

Ipobueii skamen B popme EI7,
r. Mocksa, 22 mapra 2009 r.

Al, Koneu mumymholi crpenkn npoxogut pacctosuse 2ml (f — ee
mnmia) 3a 1 4. Konen wacosoit — pacerosume 2r(f/2)=nl 3a 12 u. [lo-
FTOMY JHHEIRHAR CKOPOCTH KOHIA MHHYTHOHR cTpenky B 24 paza Gomkie
MHHEHHOA cCROpOCTH KoHua 9acosodl (oTeet 2).

A2, MMockonsky CHIM, IEHCTBYIOUME HA KAHAT CO CTOPOHB! KOMAHL,
PABHEI JAPYT APYTY MO BEIMUHHE, YCKOPEHHE KAHATA PARHO HYJIEO. One-
BHIIHO, 4T0 M MoDaA YacTh KAHATA, H, B YACTHOCTH, €70 YACTh OT NepROH
KOMAaH/E! 10 Kako#-To cpeaHed ToukH Takke OVIYT B PABHOBECHH, A
MOCKONLKY HA 3TV 93CTh ASACTRYIOT cHna F' CO CTOPOHEI KOMAHIE H
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CHAA ¢O CTOPOHB ApYrof wacTH kanata T (cHia HaTmkeHd), To veno-
EHC paBHOBCCHA ITOH dacTH kanmata faet 0= F T, omkyna sakmoda-
em, yto T = F =5000 H (oreer ).

A3, Jajaua OTAMUACTCE TOARKO HHCIAMM OT 3372399 A3 W3 3004HKA
npoGroro sxiavena 1 mapra 2009 r. Tem ne menee, pemcHie Gyner
copcem apyrus. B s1oil sanaue ccnemraiomanys cuna =2 H Goneue
MAKCHMANEHOA cinbl Tpenda g =1 H, n notosy mon aeficTeHes
naHHOR dcandraromeds cunn Teno Gyner newrateci. [looromy cuna
Tpenna  OGyAST  PARHAE  CBOSMY  MAKCHMATEHOMY  IHAUCHHIO
Frp =umg =1 H (oreer 3).

Ad, HecMoTpa Ha To, SMTO TENO HE KACAETCA IHA W CTEHOK COCYAA,
CYMMapHasE cuna, JeHCTRYIOIAN HA JCBYI0 MALIKY BECOR, VBCAMUHTCA.
TeficTRHTEIRHO, MPH OITYCKAHHH TENA B BOAY BOTHHKAET CHIA ApXHMe-
13, NeficTEYIOWAR CO CTOPOHE! BOALL Ha TEN0, HO TPH STOM H Te/ 1ek-
CTHYET Ha BOJY, MPHYEM T4 CHNA HANPABICHA BCPTHKAALHO BHHI M
papna cwie Apximena. Utolel BeCkl OCTANHCE B PABHOBECHH, HA npa-
BYIO MALIKY BECOB HAMO NOSIMHTL TaKOH rpy3, CHMa THRECTH KOTOPOTO
paBHa 3TOH cHie, T.¢. rpy? Maccoii Am =p¥, rae p - NAOTHOCTE BOJBL

F = obpes Tena. A MOCKGNBKY MAOTHOCTE TEAE 10 YOIOBHK) BUCTREPO
Goneie NACTHOCTH BoaeL, TO Am =m /4 (oTeeT 1),

AS. BeprakanbHi NpyRHHHEH MAATHHE OTIHMACTCA 0T FOPHIOH-
TANBHOTD HANHYHCM CHEEl TRAECTH. CHIHAKD CHIA TARCCTH NMPHBOANT
TOMBKO K CABHCY MONOKCHHA PABHOBECHA MARTHHED. Bosapalnaiouas
cHAA, KOTOPOH 30ech ARNAETCA PATHOCTE CHI YNPYTOCTH H TRECCTH, 10-
npesaciesy GYIeT JaBMCETE OT CMELIEHHA MAATHHEA OT NOMTOAEHHR Pan-
HOBGCHA Mo sakoHy kdx, rae k — RecTROCTE NpysHMEl, Ax — caelle-
sie masTHika, [Toatomy nepron koneGannfl rpysa Ha BEpTHEAILHCH 1
FOPHIOHTANRHON MPYAHHAN OJHHAKCE (KOHEUHO, MPH YOTOBHH, WTO H
caM rpy3, ¥ npysHis onMHaxoest). [pasiisisii oTeeT B 3anase — 3.

A6, O0ReME W TEMICPATYPE! MA20E OAHHAKOBLL, MOITOMY VIR cpan-
HENNA WX [ABICHHH Heo0XOmMMO CPABHMTL MHCTO MORekyn rason. B
QIHOM COCYAE HAXONMTCA OAMH MOAE @30Ta, B apyros | r mogsopona

Hs; (7.¢. nomosuua mons) i 3 10 monexyn remna He (Tome nonosyna

sodng). TToaToMy # B 0AHOM, H B APYTOM COCYIE HAXONSTCR GAHHAKOBRIC
KOMHYECTRA MONEKYL, M, CIEI0BATCALHO, JARICHHE FA308 B HHX OfIHbR-
Koo (oTeeT 3).
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A7. TMockonbky pafora Tennosoro Aexratens pasna 100 Jix npu
KIUI aewratens 25 %, To ABMraTeds NOMYYACT OT HATPEBATEA KOH-
secteo Tenaote 400 JIx. [ovyromy o otaaer xomoaunenuky 300 Jhx
TENAOTE B TEHEHHE UmKna (oTeer 4).

AS. Janaua oueHs Noxoxa Ha 3anaqy A8 n3 papranTa npodHOTO K-
samena o1 | mapTa 2009 r., Ho omeeT — apyrof. HenocpeacTeennol no-
Bepko nerxe yGeOMTRCH, WTO CHIA MOMET KaK YBEIHMMTRCA, TaKk M
YMEHBIIHTLCA B 3ABMCHMOCTH OT BENHWMM 3apanos. Hanpusmep, ecam
JAPAIL PABHEL MO BETHYHHE, TO NOCHE COCIHHCHHA INAPHKDE HX JapPAJIEL
CTAHYT PaBHEl HYJID, MOITOMY HYJIeB0R GYHET H CHAA HX BraHMOdeHCT-
B, KOTOpas, ClefdoBaTelbHO, YMEHRIHNTCA. Ecnn olnH M3 mepeoHa-
YANBHBIX FPAAOB PABEH HYIEO, TO MOCHE CONPHKOCHOBCHHA WAPHKOR
3apAA OHOTO H3 HHX pACTpelefMTCA MeIy IWApHKAMH NOPOBHY; H
CHNA HX B3auMoaelicTBHA yeenuuuTcA. Takum obpasom, NpagniLHBA
OTBET B 3TOi 3agave — 3.

A9. PHCYHOK B YCNOBHH 3TOH 3aa4H — TOT #e CaMBIf, 4TO H B 3a1a-
ye A10 w3 sapuanTa npobHOro sx3amexa or | mapra 2009 r., oanako
NOrHEA NMOAYHCHHA OTBETA — coBceM Apyrad. Utobel cpaBHMTE NOTEH-
uHans! B Toukax 1 ¥ 2, nepeneceM H3 Nepeoil TOMKH BO BTOPYID NONO-
wHTeneHeR npobuetl zapan w maiigem pabory nons. Tak  kax
A=g(o, —p, ), 1 ecnu paboTa NONOKHUTENLHA, TO @) >y , LLAH OTPH-

uaTensHa — Haobopot, OUucenano, paboTa Nofd NpH NepeMellieHH no-
NOEHTENRHOTO 33paia W3 ToukH | B Touky 2 nonokuTtentna. [leiicman-
TEMLHO, CTPENKH HA CHIOBMX JHHHAX HANPaBieHM BIPaBo, Cicaosa-
TEARHO, H CHIA, AeHCTEYIOUAR HA MONORHTCIRHBIH 3pAjl, HANPaRIcHa
BMpaBo, TYA ¥e HAMpaBicH ¥ BEKTOP NMEPeMEliCHHA 3apANA, MOITOMY
KOCHHYC YI7IA MEXIY CHIoH M nepeMelleHHeM NoIoARTENEN HA Boex
IMEMEHTAPHLIX YHACTKAX TPACKTOPHH, MOITOMY NONMKHTENEHA paboTa.
Takum obpaszoM, @ > ¢, (oTeer |}, NpHYEM 3TOT PEIYILTAT ARNAETCA
CMeACTEHEM HANpPABNCHHA CTPENOK HA CHIOBMX JHHHAX, & He NepeMeH-
HOH rYCTOTEI CHIOBBIX THHHIH.

A10. HuaykuMs MarHuTHOrO nois aomsHa OuTe Ha-
npasieHda Taxk, yrobsl cuna JlopeHua, ReficTeyoWas Ha
anexTpol, Gblla HANPARNEHA K UEHTPY OKPYXHOCTH, MO
KOTOpOR OH ABHKETCH (CM. PHCYHOK). A MOCKOABKY CHIA
JlopeHua NEpneHIMKYISPHA CKOPOCTH H HHIYELMH, TO Fo
BEKTOP HHIYKUHH MOMET ORTh HANIpABNEH B 3TOH CHTYa-
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LMK TOOBKO o33 SepTea: Wik «Ha Hacy. Bocnons3yemeca Janee npasH-
now OypaBuMKa: ecnH BpalaTs OypasMHK Tk, YTO €ro pydka BpaliaeT-

CA OT CKOPOCTH 33pRAa 6 K HHIYKUHH MarnuTHoro nons &£, 1o pa-
[PABIEHHE €r0 BKPYUHBANKHA YKA3HIBACT HANPABACHHC CHITH Jlopenua,
peficTeyioumeil Ha monowHTEARHBI 3apan. Jlns anestpoma (g <0) wa-
npagenne cuni npoTieononcano. Henocpeacraentod npoBeproi
VOEKIACMCR, HTO BEKTOP MHAYKLMH HANPABIEH £33 HEpTEH: (OTBET 4).

All, Ipu yeeAHYeHHH TOKAa B 3aMKHYTOM NPOBOIHHKE B 383 pasa
BCIHYNHA HHIVEUMH MAarfHdaTHOTO MOJAR BO3pacTeT B Easaoi Touke
NPOCTPAHCTEA B B3 Pa3d, HE HIMEHHBLIKHCE N0 HANPABICHHIO. Hooromy
POBHO B JIBS Pa3a HIMEHHTCA MATHHTHBEA NOTOK epes Moty Mamyio
CIAAKY H, COOTBETCTRCHHO, H BECH NPOBOJANMK. A BOT OTHOIICHHS
MAFHHTHOTD (OTOKE Yepes NMPOROIHHE K TOKY B 3TOM NPOBOAHUEES, KO-
TOpoe W NPEACTABAAET cODOH MHAYKTHEHOCTE NPOBOAHHKL, NPH 3TOM
HE HIMCHHTCA (OTRET 3).

AlZ. MakcHMAIRHYIO IHEpri0 doToaiekTponos £, KOTOPYIO OHK
MPHODPETAIOT 1PH OCBELEHHH UeIHA (POTOHAMH © IHepruei 2.1 =B,
walinem no  vpaeHenmo  Oiimwreiina  ans  doToadiperma;
E=21-19=0,2 3B. Orcioga cneayet, 4To A04 YBEAHYCHHA IHEPTHH
thoToanexTposos saBoe (10 seawaunsl 0.4 9B) HYKHO NOBLICHTE JHEp-
rito poToros o 2.3 3B, T.e. ua 0.2 5B (oTeer 2).

Bl. Ilpx jqeficTEHE Ha OZHO HI Ten RHCLOHER CHIOMA CHCTEMA Ton
HAMHET ABHTATLCA, HUTH HATAHETCH, T.€. B HEH BOIHHKHET CHIA HATA-
wenns. HuTh pasopBeTed, i CHI3 HATRAKEHHA JOCTHIHET JAHHOTO B
venosun npenena T . Haiigem cwry HaTascHHA. ECIH BHCLIHAR CHAA

AefCTRYET HA TeA0 MACCOH My, M CHCTEMA TE HMECT YCKOPCHNE d, TO
310 veKopenne Teny Maccoll nip coofwaerca cuinofi naraxennd. [lo-
STOMY CCM Cila SelicTBYeT HA TEAO MAcCOH my, TO CHAL HATHRCHHR
Gyaer pasna T =mha, eCiM HA Teno maccofi my, T =ma . OTciona

CNIEYET, HTO CHIA HATRKEHHA ByeT nanbonbiuc npH AeHCTRHM BHEWI-
el cHnbl Ha Gonee JIErkoe Teno,  HUTh 0DOPRETCA NPH BEIMOAHEHHH

yeaoeis T, = mya . Takus obpazom, HHTE 0OPHIBAETCA NPH YCKOPEHHH
Ten a=T;/my =2 mict,
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B2. [Tpu w300apHIECKOM HAIPEBAHHN 1a%a Ha penmanny AT on co-
pepuiaet paGory A = pAl . Henomeaya sakon Kaanefipona — Menge-
neepa, nomyuny A =vRAT =83 Jx.

Cl. H3 3axkoHOR PaBHOVCKOPECHHOIO JBHACHHA HMCEM NUIR TOMEH
OCTAHOBKH

!.l.]=frr.
ok (1)
2a’

tae by — HAYAIBHAR CKOPOCTh TeRa; @ — ero yekopenme, Hi choresil
ypasHexnil (1) maxommm

25 LS
===, a==. )
Yo = 3

Henoinaya (2), nomyMaes 408 CKOPOCTH TEa Yepes BpeMa T/ m nocne
BEIXNOJA M3 HAYATHHOR TOYKH

r at _ _28(n=1) j
e N I T

C2. Herounnk  cooluwwT

nuactiiam | w3 nekoropee X | =) '
AMEKTPHYECKHE 3aPAIM TaK, YT : :
PA3HOCTE  MOTEHLUHANOR  3THX =4 il
naacted Gyner papsa UL M3 0. -

FTOFD  YCIORHA MOMHO HAfTH

wapanel nnactHd. [yers nna- q 4

cuHa | npuobpena sapag -/,

nnacTHHA 3 — 3apan () (CM. PHCYHOK; W BENMYHHA | 3HaK japana O noxa
HewinecTHe ). CornacHo NPHHLMITY CYNEPHIOHIEA JEKTPHYECKOE NOne
BymeT CO3MABATRCA 3apAfaMi Boex muacTHH. Tlpockumn BexTOpa Ha-
NPAAKEHHOCTH MEKTPHYECKOrD NOAA HA 0Ch X (CM. PHCYHOK) B 0GnacTH
Memy naacTHiamy 2 1 3 o B ofnacTe Mexay naacruHamu | — 2 GyayT
ONpefeNATLE COOTHOIICHHAMH

= £. ...i. E = —Q- 1
Erx Se, 3 T i R B

KOTOPHIE MOMHO MOMYHMTE, HCIONLIYA GOPMYITY I8 HATIPEKCHHOCTH
WICKTPHYECKOTD MOJIA PABHOMEPHO 3pAXEHHOR NIOCKOCTH H NPHHLMN
41




cymepnoIuimK (rae § — nicals MIACTHH, £; — NEKTPHYECKaA NOCTO-
annag). Ecin nepenects npobnsill 3apaa € 0T MIACTHHEL 3 K NAACTHHE
|, INEKTPHELEKDE NONE COBEPIIHT paboTy

A= E"E|_': ﬁ-ﬂ‘ + EE;_,; ,d -7 EELH + i:-I'-'.r'lll—i'll- (2}
: ; Sey,  Sgy

C apyroil cTopons, paboTa, KOTOPYES COBEPIAET HEKTPHYECKOS NOAE
NpH NEPEHCCEHNHE NPo0HOND JApANA, ONPEACNRCTCA PAIHOCTEIO MOTEH-
(IHANOE HEYANLHOR H KOHEYHOH TONEK, NOITOMY

A=elo;-9). (3)

Haxona wi dopseyn (2) # (3) pasHOCTS NOTEHLHAN0E @3 — ¢y H MPpHPaB-
HHBAA €€ HAMPAKEHHID HCTOMHHED, MOTY4HM

__q, 55t
e b {4)

{OTMETHM, 4TO B SABHCHMOCTH OT NMAPaMCTPOR 3ajawi 3apai () MomeT
GbITE KaK MOMOAKHTETBHEM, TAK H OTPHUATCTRHEIM).

Teneps MOKHO HAHTH PAIHOCTE NOTCHUHANOR BTOPOHR M YeTBEPTON
nnacTid. Jina aroro nepeseces NpoGHBR 3apan ¢ co BTOPOR HA 4eT-

BepTYI0 MacTHEY. C oanofl cTOpoHLL, Noae coBEPUINT paboTy

A=efg,-0,), (5)
¢ apyroft — 37a xe paboTa pasua
efdd  Jegd
A=—eE 3 d—eky § d=——0——", (6)
3.x 34, Skq' Bt

roe £y 4, =q/5g; — NPOCKUHA BEKTOPA HAMPRKCHHOCTH JACKTPHYE-

CKOMD MOJA Me#Ty nnacTuiamy 3 1 4 #a ock x. Henonsays nanee dop-
Myy (4) wna 3apsaa O, nomyyuHM

v 3
P2 =0y “'E'E‘E}]’-
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JAKTHOYHTENRHBIE TYPEI

r. Mockra, 5 anpens 2009 r.

1. [o onpeaenenwio cpealei CKOPOCTH HMEeM
§
I-".;\-l_. - }_ ¥ { I}

rae § — paccTOAHHE MEHILY FOPOIAMH, | — BPEMA, JATPAYEHHOE HA 3TO
neickenne. Bpems { MoskHO HalTH CleayromuM o0paom:

_(281735) + (38 15) =S{1u2 +3ny)
bt Uz Sopy
Ha dopmyn (1), (2) Haxommm

(2)

5
Uep e il b = 50 wmfu.
20, + 31y
2. HigeeTHO, STO NOCHE LUEHTPANLHOTO 36COMIOTHO YIPYTOO CTOMNK-
HOBEHHA Tena ApAyTCA BMecTe. [loatoMy 3aKoH COXpAHEHHA HMITYITL-

Gl TR CTOMRHOBEHHA QasT

min = 3oy , (1)

riae vy — CKOpOCTE Ted nocne cronkHopenus. Orciona o = o/ 3. Tencph

N0 3aKOHY COXPAHEHHA IHEPIHH MOXHO HAATH KOMHMECTRO BhIICHHE-
wiekicA NpH yape TennoThi KaKk paiHocTs HavansHoH B KoHedHoH KHHe-
THHECKORN IHEPrHN CHCTEMB TEN:

E_muz _3::::.:,1 _mp
2 3
3. OuesHIHD, CHCTEMA 3apAa0s OyIET NOKOHTLCR, MOCKONBKY B CHC-
TeMe 3apagos AeAcTRYIOT TOMLKO BHYTpeHHMe cuinl. Cumy HaThKeHHa
HHTH, cRAIbBarOmed sapaas 200 u 30, MoskHO HafiTH W3 YCNOBHA pag-
noeecHa sapafa 30). [Mockonbky Ha Hero acficTBYET CHIA HATAKCHHA
HHTH H CHAB OTTANKHMEAHWA OT 3apanoe O u 2(J), YCIOBHE PABHOBECHMR
3TONO 3apAfa QaeT

F]




rae T — HCKOMaR CHE HATADKCHHA HUTH, CBAILIBAKOUIEH 3apaas 20 u
30, k=1/4ng,,

4. Ecnn vusEnag 400K CKOAL-
IMT M0 MIOBCPXHOCTH, 4 MERTY 1! : P
AOCKAMM HET MPOCKank3biBannd, 2 — T b
o ATopodl 3akon Hewmosa ans
JBYX NO0COK B MPOCKHHAX Hal MR TR HY Och AET

Ima=F -2pimg,

OTEY AR HAXOTHM YCROPCHHS oC0K

a= Ll 2ug. i1
im
Bepxueil A0CKE 370 YCKOPEHHE cO0DMACTCA cHaoll TpeHiA, AchcTRyIO-
e meaay mockamu. Tostosy s gopyyant (1) Haxoaum CRIY TPEHHA
MERIY TOCKAENME TP :,.'l.‘..l'[-l'_‘r:B.H H, T MY HHMHA HET IIWI:HMhEhFEEHHﬂ
r

o A )
Frp=ma = ; 2umg . {2)
W2 dopmyin (2) cnemyer, wo npH VBETHICHHH BHewHel cuast F oiia
Tpennd, aelcTEVIONAR Mexy Tenamn, Bospactact. [lpockankinmanme
MEHAY JOCKAMH BOTHHKHET, eCiH CHna TpeHua (1) JOCTHTHET MAKCH-
MANBHD BOIMOEEOTD IHAMEHHA g . UTCHIa HAXOAHM MHEHHMATEHYI
BHCLIHIGH) CHITY &, NMPH KOTOPOA BOTHHEHET NPOCKATBEIHBANHE MY

AOCKAMH!
F=%umg.

5. B umknwieckom npotecce 1 -2 - 4 p
3 - 4 = | raa noavvan onpeasreHioe i
KONHYECTRO TENNOTH OT HAFPCRATENA HA
yuacTrax 1 — 2 (NocKonsky rad cosep- 4
KA nonoAHTENERYIO paboTy Ge3 Hame- 3
wenus BRyTpeHuel dueprun) w 4 - | ' 4
(Ero BHYTPEHHAA FHEPrHA YBCHHYHIACH
Ges copcpuickia pabotu). B npoueccax 2 - 3w 3 - 4, KoTOpLIC WIYT
B OGPATHEIX HANPABAEHUAX, IA3 OTAABAN TENOTY XOAOAMIEHHKY. O60-
FHAYMM KOTHYECTEA TENNOTH, NOOYHEHHBE OT HATPEBATCINA B MPOLEC-
cax 1 - 2md - 1, kax Q_; ¥ {_;, KOMHYECTEA TEMNOTL, OTIAHHEE

dd




XOMOMHABHHEY B npouweccax 2 — 3u 3 - 4, xak (4 ; u 04y (BCC 3TH
KOMHYMECTRE TervioTs nonoskmrentis). Torna nekomei koxpdmument
nonesnoro geicrans (KI) npouecea 1 = 2= 3 - 4- 1 ecTh

L . o o 2 B - 0 I 0
Py + P2
BrIpazHM KoauHecTas Tennotel, exoaaume 8 dopsyny (1), qepes KILL

n; mpotecea | - 2 - 3 — | W OTHOWEHKE TCMNEPaTYP HA BEpxHeH | -
2w pHed 3 - 4 paoTepaax,

]'!:

JIna 3TOro MMETHM, YTO NOCKoBKY npouece 3 — 1 - agwabariqe-
ckuil, KIMMuukna 1 = 2~ 3 - 1 n, pascH
‘1| =QI—I"';‘."2—,1 EI—Q}FJ v {2:'
-2 D2
OTKYAA HAXOIMM
L3y, @)
th 2
Nanee, nockoneky npotecest 2 — 3 wd - | - HIOXOPHYCCKHE, a3 He

coBeplIacT B HHUX padoTy, MOTOMY KOJHHECTEE TENMOTHL, NOIVHEHHOS
OT HArpesaTens B npouecce 2 — 3 M OTAIHHOE XONOAHNLHHKY B NIpo-
Hecce 4 — 1, ONpeIeAAIOTCA HIMEHEHHEM TEMINEPATYPY a3l W, Celo-
BATC/ILHO, OIHHAKOBE

Q=05 (4)

MameHenue BHYTPCHHER SHeprin raza B npoueccax 1 - 2w 3- 4
PARHO MYINO, MO3TOMY KONHYECTRO TEMIOTHL, MOMYHEHHOE FA30M B 3THX
npoieccax, paeno paGote rasa, C apyroil cTopomsl, padoTa rasa ects
naowans nog rpadukosM npouecca Ha fuarpamme p—F ., Kotopas B
ITHX MPOLIECCAX OTAHYAETCR BABOE, TAK KaK JaBfenme rasa npu mobom
IMHaYeHHH ero obneMa B npougcce | - 2 v npa pasa Gonble JaBNEHMA
ra’a npH ITOM Xe sHavcHuy ofrema B npouecce 3 - 4. Cnefopareis-
HO,

Bl % : (5)
Mogctasnas swpakenns (4), (3) & (1), noayyaem
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s i
N 2@s+00) (@)
=g =2 2[ £, IJ
=2
Henonsdys Teneph OTHOWEHHE KOMHYECTE TEMIOTH B Mpoueccax 2 - 3
- 2wl dopayns (3), MOXYIHM OKOHMATENLHO W1 (6)

sy
2@

(6)

r. Mockea, 9 anpeas 2009 r.

1. Ha sakoHa coXpaHeHHA IHCPrHM AR CHCTCMB! TEAO-NPYARHHA N0-
VYN

:  f : 1
my” _min/2) | kal )
s 2 2

roe Al - HCKOMaR AedlOpMALIMA NPYHHHM K TOMY MOMEHTY, KOTOa
CKOPOCTE Tena Oyner panua o/ 2 . Ha dopsyen (1) Haxomgus

2, Jlas nocTpocHHA HIOOPAKCHHA MCTOMHHKR 5 HYXHO NOCTPOHTE
XO0 ABYX Myvel, BRIIEOUWNHX W3 HCTOUYHHER, TOYKA NepecedeHdn 3THX
ayswed u Gyaer wiobpaxenses Herounnka. [Moctpoenne xoaa my4a, na-
PANIENEHORD TRABHON OMTHYECKOR OCH JMHILL W JIYMA, NPOXOOAINErD
HEPES €6 ONTHYCCKHA LEHTP, BRINOMHCHO Ha pHcyHKe. HioOpawenwe
HCTOMHHKA HAXOAHTCH B TOYKE S5,

5

*-E-._._______________ F
N e ==

L2

HYrobe nalmi paccToande oT HEoGpakenns 10 rnasHoi onmHyeckod
OCH, JAMETHM, YT OTHOIICHHE PACCTORHHIA OT HCTOMHHKE H H30DpaKe-
HHA [0 rMasHoH onTHYeckof OCH paBHO OTHOUIEHHWIO pacCTORHHH oT

45



HCTOUHHER H H30DPAMCHHA 10 MIockocTd nnmasl Tlocaeanee oTHowe-
HHE Hafi1eM no GopMyne THHIL

RS il ()

3E_f. F
rae Gyksod [ oBoaHakueno paccTOAHHE OT WIOOPAKCHMA 10 NHHIk. H3
thopsyel { 1) noayyaem [ = % . [osromy

L B i
R T T

rie ¥ — PACCTOAHHE OT HIDOPAKEHHA 10 rasHoi onmueckoil ocn, Ur-

x
CHoa ¥=—,

2z

3. Yron nognera Tena K

- = L IL"'.._ u‘
CTYNEHEKE — YO MEKIY HA i
MPARHCHHENM  BEETOPE Qo \.(\\.. o,
CKOPOCTH W NMOBEPXHOCTHHD B

CTYNCHBKH  (CM.  PHCYHOK).
2TOT YION MOMHO HAHTH 4e-
pes MPOCKUWH BekTopa ckopocTH. [lpn aswaendn Tena nof yraoMm K
FOPHIOHTY NPOCKIMA EM0 CKOPOCTH HA TOPHIOHTANBHYIO 0Ch (X) HE Hi-
MCHACTCH H paBHa b (1) = by cosce. Bennuuny crOopocTH Ha NOBCPXHO-

CTH CTYNEHEKH By MOWHO HEHTH M0 3JaK0HY COXpPaHEHHA JHCPTHH

.l'i.m,:‘]-t A muiz
2 2

(KOMEYHO, BRICOTR CTYNCHREH JOMAHA DLITE MEHBILE MAKCHMATLHONR

e T :
sin &
BRICOTH MOTLEML E.L'E— » HHAYE TEND HE CMOKET MOMAcTh Ha €& nao-

+mgh = by = yJug —2gh

BEPXHOCTE; MPH BHIMOTHEHHH ITOTO YCA0BHA NOJKOPEHHOE BRPAKEHHE
IAECH NONOKHTENRHO ). U‘rct-l:l.ua HAXOAMM

B=amm5u—"=am¢:ns il |
L vy —2gh

A7



4. KI1[1 Tennosoro JBMrarcis €Tk OT-
HOWEeHHe pafoThl, cOBCpLIEHHOH ABMraTEe-
AesM 33 UMK K KONHEECTRY TETUIOTR, MOMY-
YEHHOMY BHIATENEM OT HATPEBATENA B Te-
yeHHe umEaa. Hakaes 3mH BeaHaiHb,
= B TeueHHe IMKAA raz nogy4acT onpene-
Wi 2 0k NEHHOE KONHNMCCTED TENNOTh 0T HarpesaTe-
n# B npoueccax | —2 w2 — 3, oraaer — 8 npouecce 3 — | (eu. PHCYHOK).
Konu4ecTeo TEMAOTE, MOMySeHHOe OT Harpesatens (_;, waiiiem,
npHMeHsa K npouecey | - 3 nepeeiil 3aK0H TEPMOIHHAMHEN. Hueenm

;=AU 3+ 45, (1)
rae AL/} ; — HIMCHCHHE BHYTPCHHER JHEPTHH Fa3a B ITOM MPOLECCE,

A — paBoTa raza. Hamenenne BHYTPEHHCH JHCPIHH BRPLKIEM HEPC

WIMEHCHHE TEMMEPATYPLL, 4 3ATCM C MOMOUILD 3aK0HA Knaneiipona —
MeHTeneesa CRTILIBACM C HIMENCHHAMH JARICHHA W ofrseMa

'_.l

3 15
AU,y =5 (VRT; "'"Hm="1"FV- ()

PaSora rasa s npouecce | — 3 A4, ; paBHa MIoWAMH NOA rpadmKkoM
npouccca | — 3 na rpauke 30RMCHMOCTH NABNCHHA OT ofbema. Hi

rpadiKa HaxoaHM
7

"dll—_'! B EFF 5 {3}
B pesynvrare w (1) — (3) naxommus
O s=11pF. (4)
Pabory rasa B TeucHne WAKNA A HailleM Kak MICIMAIE LKA Ha
rpapuke p(¥)
1
A==—pl,
3 P (3)

Ha dopmya (4), (5) nonysaen KILJ[ paccmaTpHRacmoro MHKAHHE-
CKOTD Mpollecca

L el
Gy 22
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5. IMepembitka HyQeT Haxo- x A
AMTECA B paBHOBECHH, SCIH J_ _i_
Tok uepes mee Gyner pagen & o]

Ay (TOTAA Ha Hee He aeHct- T
BYET MarHuTHOS noac). 3o x |B

MONCHEHNHE MOXKNO HAKTH W3

jakoHos OMa 208 3aMEHYTOH Uen¥ H HEOAHOPOIHOrG YMAcTKa UcnH.
IMo sakony OMa 408 3AMKHYTOR LEMH HMEEM NI TOKA B peakcax (npH
YCAOBHH, 4TO TOK Yepes NepeMbltKy pascH HY RO

o
2oL
IMycTe LHHA PEIECOB OT MONOKEHHE PARHOBECHA NEPEMBIMKN 10 3NC
£ pasua x. Toraa no sakony Oma 18 yuacTea uenu AB, coaepaantero
IC £, WmeeM (TP YCNOBHH, YTO HANPAKEHHE MCHAY €10 KOHLAMH
paBHO HYHD)

(1)

s:!fpr=3'—fx — .'t=£. (2)

Ecim e paccMoTpeTE Yda-

crok uenn CD, copepmausii x_J]4
JC £ owOonee KOPOTEME, HEM £ J_ C of; J_
X HACTH PENBCOR {CM. pHCY- —|_ D TIE
Hok), To H3 3axoma Owma s > 7]

HEOHOPOIHOTD YHACTES Eny
Upe=e-Ir, (3)

FE F — CONPOTHRTEHHE PeILCoB MewTy Toukamu O w D (vepea &), cne-
ayer, wro Upe =0 (Tak kak r < 2px ). Tlosrosy, e nepesbika Gyner
CMEIATRCE W3 MOMOKEHHA PABHOBECHA BICBO, MO HEA HAMHHALT Teub
TOK, HAMparneMnbil BREPX (CM. PHCYHOK), W CO CTOPOHBI MAHHTHOTO
MO8 HA MEpeMBINKY OeficTRyeT cwia AMepa, HANpARICHHAS BITpaBo.
ARAIOTHYHO JOKAIBBASTCA, STO CCAH MEPEMBIEA CMECTHTCH OT MO0~
HEHHA DABHOBCCHA BNPaBo, cHna Amnepa GyIAeT HaNpanieHa HANEBO.
Taxum oBpasoM, MPH MOGLIX CMEUEHHAX NEPEMBIMEN B Hell GYAeT BOs-
HHKETE WICKTPHYECKHil TOK, W cAa Amnepa OyleT BOIBpALLATE Mepe-
MEIMKY B TIONOMKEHHE PABHOBECHA. ST0 NPHBEACT K TOMY, STO NEPEMBINKR
GyneT COBEPILATE KONEOAHNA OKOMIO NONHEHHE PARHOBECHA.

48




. Yrofie wafite nepuod konehauui, HaliJeM BOIBPALLAKOILYIC CHAY.
[TyeTs cMEWEHHe IEPEMBINKH OT MOIOKENHA PABHORECHA PaBHD Ax, a
TOKH YEPE3 HCTOUHHKH B 3TOM NONOKEHHH pasHb ) o [y (cM. pHCy-
nok). Torma, NOCKONLKY HANPRACHHE HA KOHLAX NEPeMBlMEH B M0G0

MOMEHT BPEMEHH PABHO HYIIO, N0 3aKoHY OMa LIS YHICTER LIETH M-
ay A ¥ B qepes HCTOYHHK £ HMeeM:

f et L
' 2p((L13)-Ax)

e-NL2p((L/3)-Ax)=0 wnam (4)

Ax

o5 1,1

e
= —
i
|
ey
—

A

AHANOTHHHO 118 TOKA YEpes BTOPOI HCTOMHHEK IOy MM

25
I = : 5
* 7 2p((2L 1 3)+ Ax) ©
Ha dopmyn (4), (5) HaXOaHM TOK YEpE3 MEPEMBIMKY
£ IAx 27s
i=h=lh=— = 5 6
VTR ap ((L13)-aAx)((2L/3) + Ax)  4pl’ w

(B nocAeaHeM NpUOMHKEHHOM PARCHCTEE HCNONLIOBAHA MANOCTL OT-
KAOHCHHA MEPEMBIMKH OT NOMOMEHHA PABHOBECHA N0 CPABHCHHIO C
anunodt penscor). Ha dopayast (6) caeayer, 4o chaa Amnepa, aeilcr-
BYIOUIAR HA NEPEMBIMEKY CO CTOPOHL MATHHTHOTO NOA,

27eBI
pi’

NPOMOPUHOHATEHE CMEUIEHHID NEPEMBIYKH, W, CNEA0BATENLHO, NEpe-
MbitKa BYAET COBEPIATE FAPMOHHYECKHE KONCOAHHA C NEPHOIOM

2
T'=2x il L )
\ 27Ble

50
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r. Basaxono, anpens 2009 r.

1. Ha 3akona coxpaHe- ¥ |
HHA HMITVILCA B NPOSKIHAX H
Ha OCH, 0JHA H3I KOTOPRIX i
HANPABIEHA BOOIL HAYAL-
Hol CEOPOCTH NMEpBOD: Te=
na, BTOpas — TIEPNEHIHKY- E ' 3m

AAPHO (GM. PHEYHOK), HMe- n\{
eM i

A = M, CO50;

J ' (1) x
mE = 5 SA0CL.
Boiroga ypaRHEHHA B KBLIPAT H CKNAMBIBAR, NOIYVHACM YPABHCHHE,

B KOTOPOE He BXOART yroa a. Pewenne 370r0 YPaBHEHHA OTHOCHTENLHO ~
HEHIBECTHOH CKOPOCTH BTOPOTO TENA JACT

J5
=—p.

10
Ecau e pasieluTs BTOpoe ypasnenne cucremer (1) Ha nepeoe, noay-
YHTCA YPARHEHHE OTHOCHTEIRHO TAHIEHEA (L, PELIEHHE KOTOPOrD eCTh

comll)

2. Cm. pemenne 3a0a4n 2 w3 Onamnuais navsth H.B. Casensera.

3, Cm, peluenne 3agaqd 2 W3 JaKIOMHTENEHOTO TYpa OT 9 anpens
2009 r_, r. Mocksa.

4. Heeneayes VenopHA PaBHOBECHS CHCTEME! MOPIIHEH, CBRIAHHEX
crepates. Jina oToll CHCTEMB! BHELUHHMH CHIAMM HBIAIOTCA. CHIBL,

AeHCTBYIOIIME HA MOPUIHH CO CTOPOHE] FA33 MEHLY HHMH Foaw Fa M

Ly

co cTopoms! BHewmero anvocdieproro soanyxa F,, n F,5 (ow. pucy-
oK), Ycnosue paBHOBECHA TIOpIIHEH JaeT

Fr,l"'ﬁr,z"'ﬁ;.l"’ﬁn.I:n (1)
HITH
P8y = PaSi+ P8y — pS; =0, (2)

3



rie p— gapnenne rasa Mmexay nopmnamy. Hs dopsyaw (2) nomysaes
P(S:=8)=p,(5:-5). (3

o

i Fal Fa.r

-7

2

[Tocroneky naomans TpyO pasnuuma, T2 8§ # 8, o3 Qopayne (1)

CASAYET, UTO NABACHHE TAIA MEHIY MOPUIHAMH PARHO ATMOCHEpHOMY
p=p, . (Econ Ge TpyOe GRUIH OAHHAKOREL, TO YenorRe (3) BRImOAHA-
nock Gui Garofapa pasedcTsy Hymo ckobxn (55 —5;) B npasoii u ne-
BOH MACTAX paRcHCTEA (3), a JARACHHE rasa MewIy NOPUIHAMH MO0
b GpTh mOGBIM.) TIpH HArPEBRAHMH WK OXUBDAICHHH Fa38 MEHULY
NOPHINAME JABJEHHE TA33 JOMKHO OCTATRCA PABHEIM ATMOCHEPHOMY
{MHAYE HAPYILAKTCA YCHOBMA PABHOBECHA), W, CNEA0BATE/NBHO, Mpo-
Uece, MPONCXOASIINA C rasoM MEAIY NOPLIHAMH, SBIAeTCA H3ofapye-
CKHM. 2T0 IHAYHT, 4TO [PH HATPCEAHHH rail MexIy NopuIHAME 0bObeM
raza MEHIY HHMHE JOMKEH BOSPRCTH, NOPIUHM CMECTATCA BOPABD, NPH
OMAKTEHHH TIOPIIHH cMecTATea Baero. [lockoneky npH cMeLlenHH
NOPLIHA BOPABO 10 cThiKa Tpyh obnheM rasa cranet pascH 25,/ (/- pac-

CTOAHHE OT NOPIIHA J0 CTRIKA B HAYAMEHOM COCTORHHH), 4 B HAYANBHOM
COCTOAHHH OH pased Sf + S50, no sakony ed-Tloccaka

S8 2851

g
HAXOIHM HCKOMYIO TEMIIEPATVPY rasa
=l ihy
S+ 5
5. [MockonbKy TPEYTONBHHK NEPEMELIAT PABHOMEPHD, TO BHELIHAA

cina F, KOTOpas nepeMeiliaeT TPEYTOMLHHK, PARHA CYMMAapHON cHne
TPEHHA:

i

e d



F=pmg + mpmg (1
e 111y W it — MACCh! MACTER TPEYNONBHHKE, HAXOARILHXCA HAL NEpBOi
W BTOPOI NOAYIIOCKOCTRIO (CM. PHCYHOK, 3TH 9acTH 0003HANCHbI, Kak
ABD w ACD). Ws-3a painocTd KOIUpHUHEHTOR TPEHHA TPENTOILHHK
GyAET PACIONAIATECA HECHMMETPHYHO OTHOCHTENBHO FPaHHLEL NOMTY-
MIGCKOCTER, H MOTOMY MAacChl #n W fi; 3apaHee HaM HewisecTHW. Oa-
HAKD DIHO YTBEPAICHHE OTHOCHTEABHO 3THX MACC IDBOJBHO OMEBMIL-
Ho. TTocKOMBKY BRCOTRI TpeyronbHnkoR ABD n ACD, omyueHHse Wl
BEpIUMHE A, OJHHAKORE], WX IUIOWAIH, & CAE0BATENBHE, M MACCH OT-
HOCATCA TAK #e&, KAK H JUTHHB HX OCHOBAHHA

ﬂ — _'%E {1']
my. CD° Lf

==

Haiigem Teneps Maccel my M m; Tpeyroibiukos ABD n ACD. Jins
ITONO FAMETHM, YTO MOCKONBKY TPEYTOABHHE ABHHETCH PABHOMCDHO,
TO M CYMMA MOMEHTOB BCeX JEHCTEVIOWINX HA HETO CHI OTHOCHTENLHO
moGoi Toukd paska Hymo. B wactHocTH, AommHa OwITh paBHa HYMHK
CYMMA MOMEHTOB CHUI TPEHHA OTHOCHTENBHO TOH BEPLUMHEL, K KOTOPO#
MpHIGKEHa BRCLWHAA g F. MoMeHTRl CHI TPEHHA MOKHO BEMHCTHTE
HE CASIVIoUHX coobpasennil. TpeyTonkHHK ABHKETCH NOCTYNATENRHO,
MOITOMY CHALI TPEHHS, ACACTEYIOWIME Ha JHODME Majlbic JNCMEHTHI
TPEYTOABHHKA, HANPARIEHE! MPOTHEONOAOKHD cHile [ H NponopumHe-
HANLHE MACCAM 3THX eMeHToR. [ToaToMy MOMEHTEE CHII TPEHHA MOK-
HO BRIYHCIATE TAK e, KK H MOMENT CHIB TAKECTH, JCHCTRYIOLLEH Ha
NPOTAKEHHDE TEND — NPHIOKHTE CYMMAPHYIO CHIY TPEHMS, aefcT-
BYIOULYIO HA HACTH TPEYTOMBHHKR K WX LeHTpam ToKecTH. Ha pucynke
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LEHTPR TA#ecTH Tpeyionbinkos ABD u ACD nokasanbl RHPHBIMH
TOMKAMH, TUIEYH CHI TPEHHA —~ KHPHBIMH oTpeikami. Ha seimenpuse-
FEHIBIX PACCYAICHHIE MOMy4aeM

pymgh = pomagly, 3)

rae §y W l; — IAeuH CHI TPEHHA 4 g W [ymp g (CM. PHCYHOK).

Henonsayes Teneps To o0CTORTEABCTRO, YTO LEHTP TAXKECTH TLI0C-
KOMO TPEYTONBHEKA PACTIONOKEN B TOUKE NEPECCYEHHR £r0 MEIHaH, H
YTO ITA TOMER ASMHT Ea#ayo mennady B otHomenms 2:1. Tlostomy
maeyn f; 1l cocrapmaior 23 oT AMHE NEPNEHAKKYAAPOR, OTYULEHHBIX
W3 cepennn cropod BD u CD wa rpamuuy nonymiockoctei, u 1/3 o1
AUTHH NEPeHIHKYIAPOB, ONYIEHHEIX W3 sepuaud B u C Ha o1y rpasu-
uy. A nockoneky oTpeiky B0 w CL) HaknoHeHs! K rpaHHLe paifgena mo-
AYRAGCKOCTER N0 0OHHAKOBBIMMH YITIAMH, TO

L _BD
L CDb’
Ioxromy W3 dopmyn (1), (3), (4) sakmovaces, 9T0 OTHOIGHHE Macc

TpeyroasHukor ABD w ACD pagHO KBAAPATHOMY KOPHIO HI OTHOLEHHA
KOMPHHLIHEHTOR TPEHHA:

(4)

b Sl - g (5)
i S

Tenepk HCMOMBIYA YPaBHEHHE (3) H OMEBHANHOE VEINOBHE M + M, =
(rae m - Macca TpeyroabHuka ABC), HaxoauM Maccki my W !

my _mfw ®
R T T T

a zarem w1 dopamyasl (1) — BHEWHIOW cHny F, KOTOPYIO HYARHO NPHAO-
WHTh K BEpLIMHE TPEYTONBHHKS, YTO0E PABHOMEPHO NEPEMEILATE TPe-
VIOABLHHE N0 FPaRALE NONYMAGCKOCTE R

F=mgJihs -
r. Mupnsii, anpeas 2009 r.

1. Tak kax Teno ABMAETCH BMECTE ¢ NMTOM, YCKOpeHHE NHGTA pas-
Ho yekopendio Tena. Haines nocneguee. Jlna Toro BOCNONBIYEMCSH
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BTOpEIM 3akonoM Hetotona ana tena. Ha teno aefcTavior cHna Tame-
CTH J'i‘l‘E H CHAA OO0 CTOPOHLE NONE J'IHE]J'TE- F' » HATTPARTEHHAA BCPTHELNL-

HO BBCPX, MOOY/Ib KOTOPOH paBeH JaHHOMY B YCIOBHM 3HavcHH F
{em. prcynok). [TosroMy BTopoi 3akod Huomona TR TENa B NPOCKUMAX
Hi OCh, HANTPARICHHYIO BEPTHKANLHO BREPX, HMEST BHJ

md, =F-mg,

rie ¢, — NPOLKUHA YCKOPEHHA TEN HA PACCMATPHBACMYIO OCh, UTCH-

113 HAXOIMM YCKOPEHHE Tela (KOTOpOoe PaBHO yo- P
KOpeHHID THdiTa) i
ﬂ£££—3=“5 M’ '—|
m
3nak MHHYCE 008 NPOSKUHH YCROPEHHA HE Bhi- g
GPaHAYI0 DCE NOKAIRIBAET, 4TO BEKTOD YCKOPEHHS mg

TENa HANPARNCH NMPOTHEGIIOAORHD atofl ocH, T.E.

;
BEPTHEATEHO BHH, 3 BEAHYHHA YOKOPEHHA £CTh a =3 M/C”.

2. Jakon Knanefipona - Mengencena nns HAMAIBHOND H KOHCHHOTD
COCTORHHI ra3a B PACCMATPHBAEMOM MPOLECCe faeT

p(V +AV)=vRT;:
p¥ =vRT,,

()

rae p — pasnenie; P — oibeM B KOHCHHOM COCTORHHE, ¥ — KOIHYECTRO
peecTea raza. [lens nepeoe ypapHenme (1) Ha BTopoe ¥ PELLAA MOTY-
qEHHOE YpanHeHie, Haiiaes

AV
L-T

3. MaolpakeHWe HCTOYHMKA, HAXOAAUIErOCH HA TNABHOR OnmTHYE-
crofl OCH SHHAR, JIEHKHT Talcke Ha raapHof onmiveckoit ocu. [lpn ne-
peMEIIEHHH HCTOYHHKS N0 OTHOIEHHIO K JIHHZE NEPEMELLACTCA W Cro
niofpaaenye. Ecau npy 370M HCTOMHME NEPEMELIAETCA NEPRCHINKY-
napHo raaenoi onmHaeckoll ocn, ero waobpakenne ByAeT TakKKe nepe-
MENATECE NMEPNEHIHEYNAPHD TIaBHOH onTHYeCKof oCH (9TO caeayer,
HANPUMEP, W3 GOPMYIE! IHAIM, B KOTOPYIO HE BXOAAT PAcCTOAHMA OT
HCTOMHAKD W NpeAMETa 10 MIABHON OTNTHHECKON ocH). SFoT BRIBOT M-
MHOCTPHPYETCA PHCYHKOM, HA KOTOPOM MCTOMHMKaM S W 5 OTBEWAIOT
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maphpamenna 8 u 5. [Mepemenenve wiolpaKeHus &’ MOKHO HATTH
W3 noaobua TpeyronbHMkoe S50 u SE0 (cM. pReyHOK):
_af
e LS =, (1)
s o
rae o = SO — paccTOAHME OT HCTOYHMKA 10 MW, =50 - pac-

croRuie ot Wiobpamerna 4o manasl. Janee no dopsyne AHAIE
Bt L

—_——— = —
- R R
HAEXOIHM
daF
. 2
I 2)
F o
W Slr
Ha dopmyn (1) # (2) nomysaes
a = af =1 cM.
d—F
4, Cuna tpenua, felicTeyiolias MeRIy
= TEAOM B A0CKON, TMBHCHT OT TOID, SCTE TH
M. m: £ MERIY OOCKOR W TEAOM ApOCKANLIkIBa-

HHE, OMEBRHAHO, MPH MATMX IHAYEHHAX
EHem el chian F aocka GyaeT ABHraThes © HeBGOMBIIMM YCKOPEHHEM, H
CH/A TPeHHA, JeHCTRYIOULAA Ha TEN0 CO CTOPOHE! AOCKH, CMOKET CTA-
BHTE TENO ABHIATECA ¢ TeM K¢ yorkopenned, [lpn veenwgennn sueitiedt
CH/ThI CHA TPEHHA MY TENOM H A0CKOH A0/KHA BOIPAcTaTe H NpH
HEKOTOPOM IHAMCHHH BHEIUHEH CHILI JOCTHTHYTH MAKCHMAILHO BO3-
smocHoro suagqeddd, [lpw pansneiinesM yBEMHMCHHH BHCUIHEH CHALI
CHIIA TPEHHA VKE HE CMOMET YRIEHE TEN0 33 TOCKOR M MEKIY ROCKOHR H
TEAOM BOTHHKHET NPOCKANLIRIBAHKE,
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Yrofnl HAFTH MHHHMAIRHYIO BHEWHKG CHAY, NMPH KOTOPOH BOIHH-
KAET NPOCKATRILIBAHKME, HAHIeM CHIY TPEHHA, JCRCTRYIOWYHO HA TE0
AP YCIOBHH, HTO NPOCKANLILIBARKE OTCYTCTRYCT. B 3T0OM ChiyNae moc-
Ki W TeN0 ABHKYTCA © OIHHAKOBRM YCKOPEHHEM, KOTOPOE MOXKHD Hail-
TH B3 BTOporo 3akoHa HeloToHa ans Tena i A0ckH:

F
m+ M

Teay vexopenwe (1) cooluwaetcs cunoil TPEHHA CO CTOPOHLI AOCKH.
IMoaromy W3 BTOporo Jaxkona HeToHA AR Tela HAXO0IHM

il
il = . ()
T o m+ M
MpockankIsiBanRe MEKIY TEAOM H J0CKOH BOIHWKACT, CCIM CHNE pe-
WHA (2) JOCTHIAET MAKCHMANLHOID 3HAYEHHA g !

il
s M

MMockoeky AAHHOE B YCAOBHH 3Ha4eHMe BHemHeR cwmm F=20 H
MEHBIIE MHHHMANBHON CHILL, BL3BIBAIOUICH npockansiweanne (3), 10
Teno He GYIET CKONBINTE OTHOCHTENBHO JOCKH, H CHAA TPEHHA, AckCT-
BVIOIIAA HA HEMD CO CTOPOHB AOCKH, OTPEASTRETCH BRIPAKEHHEM (2)

Foao M =iy

L m+

&, Haiines cHavana KBHBA-

AEHTHOE COMpOTHBNEHNE npel- #1113
crapfienmoll  nekTpHMeckoR
uend. [Jlna atoro Henonkivesm :

cneayiowmmit npres. Tlockone- #— :
Ky JaHHAR uens GeckoMeuma, To  beeeeeeet
BOpackiBAHHE H3 HEC OJHOTO :
NOBTOPAIOIIErOCA 3BEHA — pe-
THCTOPA M BOABTMETPA, BIATRIX HA pHC. | B NYHKTHPHYIO paMKy, = HE
MameHseT ee conporhenenne. [looToMy Ans IKBHBANEHTHOIC CONPO-
THEACHHA LEMH CTPABEaIMED COOTHOWEHHE, KOTOPOE MOKAIan0 rpagm-
HECKH Ha pHc. 2, Ha KoTopoM R — 3KBHBANCHTHOE CONPOTHRICHHE LIEMH,
r — CONPOTHRICHHE PEIHCTOPA M BOABTMETPA. H3 ITOr0 pHCYHKE MoTy-
YaeM YpaBHEHHE 1A IKBHBANEHTHOTD COMPOTHBACHHA
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()

am=

=  F=pg(m+M)=1) H. (3)

§ wmg=




E=r+ (1)

r+R'
WM
R =rR-r*=0. (2)
Peilas KRaApaTHOE YpaBHeHse (2}, Haxommm
(1+45)r
R T (3)

(BTOpOH KOpEHE YPABHEHHA ARARETCH OTPHLIATEARHEIM].
CyMMy NOKa3aHWi BCEX  BOJLT-
r METPOR MOWHO HANTH W3 CREMYHOLIHX
cooBpaxeHiil. [ToCKONEKY cOnpoTHE-
NMEHME KO0 BONLTMETPA F, TO CC-
MH BONBTMETP MNOKAILIBACT HAMPAKE-
e U, ana Toka sepes Hero /|

clpaEe LTHROD COOTHOIMEHME
Lrmpl, (4)
TToaToMy AN CYMMB! TOKA3AHHA BeeX BONBTMETPOR HMEEM

YU, =r¥1, . (5)
] ]

A MIOCKONBKY MPH NApAINeTEHOM COCIHHEHHH JIEMCHTOR TOKH CKIa-
ABIBAKITCA, TO CYMMA TOKCE, TEKYLUHX Yepel Boe BONLTMCTPEL, paBHa
TOKY, BTEKAIOUIEMY B WICKTPHYECKYIO LENE, T..

U 2U

2 S

Crretona W W3 opmynet (5) OKOHYATEALHD MOAYMAEM

L
O

|

Prac, 2

(6)

r. Hosropoa, anpens 2009 r.

1. Cu. pewenne 3agaus | W3 maxmoMHTeNb OO TYpa, 1. Mupabii.
2. Cu. petreHie 3a1a4H 2 W JMETI0YHTENRHOTO TYPA, . MipHsiil.
BB -



J. "ﬂm:ﬂ-.'[&ll}" Heped CONpoTHRICHAA Ry, Beow By TeyveT ofIHHaKoBBRH

Tok, w3 3akona [ixovas — Jlenua

P=I*R
CAGIVET, HTO CPEIH ITHX CONMPOTHRIEHHIT HaWDONBIIAR TEMADRAR MOLL-
HOCTE OVJET BRUICASTRCA HA CONPOTHEBACHHM R AHANOTHYHO CPEaM
conpoTheneHdi Ky, B n B, naubonsiuas MOUHOCTE DYAET BRIACIATRCH
HA COMPOTHRIEHHEH F-‘b.

CpasHHM MOLHOCTH TOKa Ha conpoTueneHuax R u K. [lo sakony
Chsia s VHACTEA LEmH HAHOEM CHITY TOKE B BEPXHEM H HHAHEM Y4YacT=
K& LCmH

Gt mi g ps et Plal O
H|+R1+R3 R_.-I'RS*&
riae U — HAnpaweHHe, NPIIOKCHHOE K LEnH, a jatem no sakouy [Dko-
YA — Jlenua — MOIHOCTH, BEITENTEMEIE HA CONPOTHEIEHHAN R m Ra:

2 1
= ik 1=3U (B,
(R, + Ry + Ry 36

—_

[ -

(Ri+Ro+ Ry 22

[ockonswy - Py = B (npudnuantensno B TpH pasa), w3 dopmyasl (1)
JAKMIOUAEM, YTO HAHOOILIIAA MOIHOCTL B NpHBENEHHONR cxeme Gyaer
BRACNATECA Ha compoThenenun R [Ipn U =100 B enumcnends no
nepeoi w3 dopyya (1) nawor

F;=8331Br.

4. TpeyronbHHE CHOKCHHA CKOpO-
CTei, OTBEYRNLIMA paccMaTPHBACMOR
B 3afave CHTYAlHH, H300pAKeH HA pH-
CYHKe. 3neck § — BEKTOP CKOPOCTH
Kopabna OTHOCHTEARHO 3eMAH  (Ha-
MPaBAEHABIA 110 YCAOBHK) «Ha 3anany ).
Iy — BEKTOpP CKOPOCTH BETPa OTHOCH-
TENLHO IEMIH, KOTOPRIA M0 VCNORHI) HANPABNCH HA MOMO-BOCTOK MO
YENOM 6 K MepHaHaHy (MyHKTHPHBIH OTPe30K, NEPreHIHKYIAPHEN

a8

-Pé=




sexkTopy 6 ). Tpetnii pexTOp B TOM TPEYTONBHHKE F , PABHEIH paino-
CTH 6 — i , COrMACHO 3AKOHY CIOMEHRA cKopocTeil npencTarnaeT cobo
CKOPOCTE RETPA OTHOCHTENRHO Kopabna.

Mo yenoBHIo WIBECTHEL IHAMCHHA ckopocTeR kopabns OTHOCHTENL-
HO 3EMIH 0 H BETPA OTHOCHTENLHO Kopabna u (T.c. ANHHEL COOTBETCT-
BYFOLIMX CTOPOH TPEYTOARHHMKA), a Take yron o (cM. pucynox). [lo
TEOPEME KOCHHYCOR HMECM

u* =" 415 = 2om EDE[E:'.+-E-]=1?2+H|2 + 2owy sinet,

uf+2i:rhsinu+uz-u1=ﬂ-. (1)

Pemas keaapataoe ypasaeHue (1) oTHOCHTENEHO HeWIBRECTHOH CKOpPO-
CTH By, MOMYYHAM
; o e e

iy = —psina+ v’ —v'cos’ @
(BEIpAKEHHE MOO KOPHEM MONMKMTENBHD, MOCKONBKY BEKTOP CKOPOCTH
BCTPA OTHOCHTECABHO 3CMM HANPABAEH Ha WOro-socTok). Bropod ko-
peHE KBAAPATHOrD YPABHEHHA (1) ARMACTCH OTPHIEATENLHBIM H, CACI0-
BATEALHO, HE MOMKET ONPEICIATE BENHYHHY CROPOCTH.

5. [lockoneky 3apajbl NANOYKH JBHAYTCA B MArHHTHOM MOAE, HAa
nanoyky aeitcreyer cuna Jlopenua. [Ing ee BeMHCIEHHA MBICIEHHD pa-
106EeM MANOYKY H3 DCCKOHEYHO MANBIC EMEHTHI, BRIMMCAHM CHITY
Jlopenua, AeACTRVIOWYVIO HA KOKARHE JNEMENT, H NPOCYMMHPYEM HaH-
MEHHBIE CHITRI,

Ha wamaepif TOUSUHEIA JMEMEHT NANOYKH C apajgoM Ag, co CTopo-

HbI MATHHTHOO MOMA ASHCTRYET CHA, BENHYHHOH

AF, = Ag,u,B, (1)
rAe ©, — CKOpOcTk 3T0r0 3emeHTa (B (1) yuTeno, 4mo cKOpOCTH 3he-
MEHTOB MATOYKH NEPNCHIMKYNAPHE BEKTOPY HHAYKLHH MAarHHTHOIO
noas). Bextop AF nanpagnes nepnenaMEyAApHO NAOCKOCTH, B KOTO-

poil nexaT BexTOpl &, M B, T.e. cunm AF, 118 Boex WIEMEHTOB Na-

NOYKH NEHAT B IUIOCKOCTH PHCYHKR, HO HMEIOT PajHBle HAMPaBICHHA
LNS PATHBIX ATEMEHTOB, MOCKOIBKY BEKTOPBI HX CKOpOCTEl Hanpaene-
HBI MIO-PAIHOMY.

&0



CyMMHPOBAHHE BEKTOPOR AF, ya0GHO BENOANHTE Creayiowmy of-
pasos. TlpejacTasum BEKTOPL CKOPOCTEH BCEX MCMEHTOR MANOYKH
KAK CYMMY BEKTOPA CKOPOCTH HISKHEND KOHLA Nanodkd o W BEKTOpa

b, , TPEACTARAMONIEre cobOR BEKTOP CROPOCTH JTOTO MIEMEHTA B CHC-

TEME OTCYETA, CEAIAHHOM ¢ HIGKHHM KOHLIOM IAA0HKH (TaKaA BOIMOMK-
HOCTE ONMPele/iReTCH JAKOHOM COMEHHA CKOPOCTER)

B =U+ g . (2)
MoacTasum fance ckopocts (2) B dopayny (1), Toraa ovesnano, wTo
mexTop citel Jlopenua AF Gyner pasen cymve sextopos AF n AR,

BEAMMHHBL KOTOPBIX ONPEAENSIOTCA CKOPOCTAMH b W b,
AF =AguR, AF =Agqu'B, (3)

npuves  sektop  AF
HANPaRIEH NEpnenIn-
KYAAPHO BEKTOPaM & M
B, a sexmop AF -
NEpreHIRKYIPHO BEK-
Topam i # B. [oaro-
MY 7R BEMHCICHHA
cymmapiod cunel Jlo-

peHua,  gelcTeyromed
HA BCHD MANDHKY, MOE-

MO CHAYANA NPOCYMMHMPOBATE BEKTOPM AF 1 AF’ nnn wcex ec ane-

MEHTOR, @ 3ATEM CIOMKHTE Nomyuuanecs sextopsl. Ha puc. | smaenen
OJIHH 13 MIEMEHTOB NAN0MKH; TOHKEMH CTPEIKAMH NOKAIAHE BEKTOPE
ErD CKOPOCTH OTHOCHTENBHO JEMAM 0, W MHMHEro KoHua o, obpa-

TYIOWME TPEYTONBHHK CAOKEHHA CKOPOCTEH © BEKTOPOM CROPOCTH
HIGHETD KOHLA NANONKEH 0 . AHPHLIMH CTPENKAMH HA PHCYHKE NOKE-

yappt cinel AF, AF s aToro anemenTa # cymmaphas cina Jloperua

o

AF;, neficTBYOLIAA HA YTOT INEMEHT THUTOHKH.
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Bextopm AF 208 BCEX JMEMEHTOB CTEPHHA CYMMHPYIOTCA MIEMEH-
Tapo. [lelcTEHTenso, BeKTOPR AF QAR BCEX DNEMEHTOR NAIOHKH

HANPARIECHB ONHHAKOBO (NEPNCHIMKYNAPHD BexTOpaM & u B, Te.

ECPTHEANIBHO BRCPX), NO3TOMY BEKTOP MX CYMMEI F Hanpaened sepru-
EANLHO BECPX H PaBEH 110 BCIHYHHE

F=%AF =% AgquB=quB. (4)

=13
Ilna cyMMHpOBaHNS BEKTOPOE AF, 3aMeTHM, 4TO JBHKCHHE Nanoy-
KH B CHCTEME OTCHETH, CHATAHHON © ¢ HitkHER ToMKOR, npeacTagnser
cofoil BpallleHde, NOITOMY BEKTOPBL CKOPOCTEH BCEX AIEMEHTOB na-
NOMKH B 3TO# CHCTEME OTCHETA HANPABIEHE MEPNEHIHKYIRPHO NAnoH-

=1
KE, H, CHeN0BaTeNLHG, BCKTODRL f.'!l.Fj A BCeX ANCMCHTOR MEWTIOYKN H-

MpaBicHel BAOAL Hee, [loToMy M BeRTOp MX cyvMMmEl F' HanpagmeH
BAOE NATOYKH, 3 €10 BETHYHHA ONPeeNgeTed CoOTHOWEHHEM

Fl= Eﬂ:ﬁr}l'ﬁ ; (5)

BenwuuHel CKOPOCTER 3IEMEHTOR NAMTOMKH OTHOCHTENBHO €€ HHH-
HEPD KOHUA NPOTIOPUHOHATEHE PACCTOSHHIO OT HIX A0 HIGKHEND KOHLA
NMANOYKH (3T0 TAKOKE CBAAHO ¢ TeM, HTD B CHCTEME OTCHETA, CRAIAHHON
¢ HHAHHM KOHLIOM, IBICKEHHE MAT0YKH npeactasnser coboll spaie-
HHe). A NOCKOMLKY CKOPOCTh BEPXHEID KOHUA B CHCTCME OTCHETA, CBA-
FAHHOR ¢ HIKHHM KOHLOM, PABHA 0/ SiNG, TO CKOPOCTL 3EMEHTa Na-
NOYKH, MERALICT Ha PACCTORHHHE X OT ¢C HIKHeH TOYKY B 3Toif cHeTe-
Me OTCHETA, paBHa

; e

i.i'r = — i
singa
Monctasnas ckopocts (6) B dopMyny (5) H Y4HTHIRAR, YTO 3apAd ane-
MEHTS MATOUKH THHOR Ax, pasen Ag, = gAx, /[, rae g - 3apan nanovy-
KH, TOTYYHM

(6)

e Ll S €



CyMmy B (7) MOMHO BRMHCAHTh, CCIH JAMETHTL, YTO TOYHO TAKaA #e
CYMMA ONpEaenaeT paboTy CHABM YNPYTOCTH H IOTOMY pasHa i’12.8
pesyasTaTe 3 (2) nomynacm
F'e q‘:;ﬂ .
2sin

()

Puc. 2

Takum ofipazom, cina Jlopesua £, aeffcTaylomas Ha nanowKy, pasha

CYMME [IBYX BEKTOPOB: BEKTOPA F . xoTOpLIil HATIPABIEH BEPTHKANBHO
BRECPX H MMEET BETHYHHY, onpelensesmyro dopmyaod (4), u BexTopa
F KOTOpBIl HANPABACH BAOAL MATOMEKH H HMEET BEMHYHHY (8)
(puc. 2). Yuutuipan, 4T0 O0HH HI YTIOR MEpanieforpaMMa cIoseHHa
eun papen 90°— o (30T yron nokasad Wa puc. 2), W HCNoaB3yA (4) o
(8), HallieM MO TEOPEME KOCHHYCOR

Fy=vF!+F*—2FF'sina = :T’B : (9)

S

Vron meaty sextopom Fy M nanouxodl (ma puc. 2 3toT yron ofoana-
yeH OYKROH ¥) HAHAEM NO TEOPCME CHHYCOB!
Fy Ay
sin(90°—at)  siny

(10)

Henoneaya (4), (9), HAX0aHMM OTCHOMA YION MEKIY BEKTOPOM Fﬂ H na-
Mo4K0#
siny=2sinacosa =sin2a, y=2a. (11)




rr. Hosoypaneck, Cenepes, anpean 2009 r,

1. Cu. pemrenne 1aaa4y 3 |3 MaKMIOYMHTENRHOMD TVp2 OT 5 anpens
2009 r., r. Mockra.

2. H3 zakoma Knanefipona = Mengeneeea ansa HAa4anBHOMO H KOHEY-
HOTO COCTOAHWA Ira3a nomyyHM

Crrivna

3. Cw. pewenne 3agayn 3 v 3amounTensHoro Tvpa, r. Horropon.
4. Oy, pelenye 3a3a41 4 M3 3aKI0YHTENLHOTO TYpa, . Muphisil.

5. JlwonexTpHk, HaxoaAuHii-
CH B MOJe MIACTHHEH, DyIeT no-
AAPHIOBAH, NPHYEM OKON0 MNia-
FEFEEFRFF TN criikn GyayT  HHAYUMPOBAHBI
OTPHUATCABHME  JApAIL,  Ha
BHEWIHEA MOBEPXHOCTH — paB-
HBIE HM 10 BEAHYHHE MOMOHH-
TenpHbe (CM. preyHok). Hallmem senmuuny HHAYUHPOBAHHEIX 3apAAOE.
C oanoil cTopoHM, Noie B AHINEKTPHKe ocnabnseTcs B £ pas no cpas-
HEHHIO C BAKYYMOM (£ — JHMIEKTPHMECKAR MPOHHUACMOCTL [HAIEK-

TPHER)

o o i e i i iy ot e v U I

= (1)

:.ﬁiu
TAE ) — MEKTPHYECKAR MOCTORNHAN; § — NUIDIAAL NAACTHHKN, ¢ ApY-
rofi — CO3AAETCA HEMBHCHMO BCEMH MMEIOWMMHCA 3apanavi. B npe-

nebpexeHnl KpacesiMi 3HPEKTAMH HMEEM N0 NPHHUATY CYNEPo3H-
LMK 118 HANPAKEHHOCTH WIEKTPHYECKOTO NOMA B AHANCKTRHKE

- g

D 2)

21"—:"4:“ -‘.;i:n j
Fie g — BEIHYHHA HIIYLHPOBAHHEIX: 3apAfos (cM, pucyHox). [pupas-
Hieas noax (1) u (2) # pewas noayYeHHoe YPABHEHHE, HAXOIHM HHIY-
UMPOBANHEL 2ApAd g
&4



Q1) ot

28

PaccmOTpHM TEMeph NOMOMHTEILHEIE JAPAIEL, WHIYUHPORAHHLIE HA
BHELIHEH MOBEPXHOCTH MHIKOID AMINEKTpHKA. OHH HAXOMATCA B MOAe
JAPANOR MIACTHHEH H OTTANKHBAKOTCA OT HUX. Kpome Toro, cyuecTayer
MPHTRACHAE FTHX JAPAIOE K OTPHUATEIEHEIM JaPAJAM, HHAYUHPOBAH-
HEIM HZ MOBEPXHOCTH AMMICKTPHEL, NpHMBIAOUER K nnactuake. [To-
CKOMBKY BEAMYMHHA HHAYUMPOBAHHEIX JApAMROR MCHEILE 3ApRAAA Ia-
CTHHKH, TO Pe3yviLTHPYIOWAA cHia, JefACTRYIOUAA HA 3apad §, paciio-
FOMEHHBIA Ha BHEWINHEA NOBEPXHOCTH, HANPABICHA BEPTHKANLHO BBEPX.

Benuumny cyMMapHoil CHIB MOKHO HAATH #3 CHeyIommx condpa-
wennfi. B npewcOpeennn Kpacpsmu duperTaMH BEIHYHHA CHAB
BIAHMOISHCTEHA JBYX NAPANLTENLHEIX JADTKEHHLX MIOCKoCTEl eCTh

1]

ESE[. I

q:

rae {4 u y - sapagsl naockocTeit; 5 — ux naowans. [Mostomy cina,
NeficTayiowan Ha 3apag ¢ (3) co cTOpoHM 3apaaa —g M 3apaja naa-
CTHHEM (), paBHa

P g {"' _]]' @
2.';'*:[. 2'5-5:. ESEEH
B pesyastare ypoBEHS MMIKOCTH HAA NAACTHHKOH MOBBICHTCH, W CHIA
(4) Byner KOMMeHCHPORATHCA HADKMTOMHON cHNOA TRXECTH, JeHCTRYIO-
e Ha ITY WHAKOCTE. Ecim vposeHs NOAHAMETCH HA BEAHYMHY AR, TO
YCROBHE PABHOBCCHA BHAKOCTH GY1eT HMETH BH

2

rac p = NAOTHOCTE MHAKOCTH. OTCja (npenedperan HIMEHEHHEM
YVPOBHA MHAKOCTH B OCTAIRHOM 4HACTH COCYAd) HAXOOHM BENHYHHY
NOMBEEME YPORHA MHAKOCTH HAK MIBCTHHKOH

)
 8pgSlee,

pARSe =



OTMETHM B I3KIFOHEHHE, HTO PACCMOTPEHHOE B JaHHOM 322a49¢ ABISHHE
AeopMallHl AHMIEKTPHKA B WISKTPHYECKOM none Saarofapa erc no-
AAPHIALIHH HOCHT HAIBANNE INEKTPOCTPHKLINH,

r. Dbnmuck, anpeas 2009 r,

1. Cu. pencHme 320341 1 13 3aKmoUHTensHoro Typa, r. Mupisii.

2. Owm. pewcHHe 3aqn 2 M3 JAKMIONHTEABHOIO Typa, 9 anpena
2009 ., r. Mockea.

3. Cwm. peinente 33Ja4H 3 |3 JAKNIUHTENLHOTO TYpa, . Hosropo.

4. Cw. pewenue 3anayn 4 w3 Onnmnpaas nasam HB, Kypuatosa,
5. Jlna BHMHCAEHHA HAMPAKECHHOCTH
- Tl | exTpHueckoro MOJH, COIIABAEMOTO HEKO-
: : TOPMM PAchpPeieTeHHRIM 3APAA0M HEODXO-
Ammm1m2 | LGAto1DF AHMO pasmendTE ITOT 3ApANL HA TOSMEMHbIC

WIEMEHTE], HAHTH BEKTOP HANPAKCHHOCTH
NOAA, COFMABIEMOTD KAAIBIM IAPATOM, CAOMHTE MOMYHEHHAIC BEKTOPEL.
Koneuso, npH npoBeaeHsy 5Toil npoueaypel He obofimics 63 Brciedi
MaTeMaTtHiH. OJHAKe NOCKONBEY B JaHHOA 3a0a4e paccMATPHBAIOTCA
TONBKD KyDHYECKOC pacnpefceneume uad koMmMOHHAUMA AByx KyDHue-
CKMX PacnipeIencHHui 3apaaoe, o NoJie OJHON M3 HEX 32JIaH0, MOKHED
nonpoboRATE BHPAIHTE OQHO NMOME HEPE: APYroe, HCNoAkIYa coolpa-
WEHHA PATMEPHOCTH H NOA0GHA.

H3 coofpamennil pasMepHOCTH 3aKMIOMACM, MTO HANPAKEHHOCTH
nons kyba B Touke A QOKNA JaBHCETE OT 3apana kyba ) M HexoTOporo
MAPAMETPA PAIMEPHOCTH JUIHHBL. A MOCKOOLKY B [JAHHOH 3aJa4e ecTh
TOABKD OOWH NApaMeTp PasMepHOCTH AaHHEl — peOpo ky0Da a, To Ha-
TIpAAEHHOCTE MoNA KyDa B Touke 4 (KOTOpas 3aaHa YCROBHEM 3aJa49H
¥ pasna E; ) ech

A

T - -

| @
En=K——=, |
i dﬂEn ﬂz { }
rae K — GeapaimMepHuii Ko HUHEHT NPONOPUHOHANBHOCTH, KOTOPRI
OJHHAKOB OnA BoeX KyOuveckHx pacnpeaencuuil sapagos. Tlone (1)
yaofHO BLIpATHTE YEped MIOTHOCTL JapAnoes kvoa. Beoas naotHoCTs

3apAna p =Era"’, nomyaxM 13 (1)



Ey=-———pa. @)

AnE,

Mone kyGa ¢ BEpeIaHBIM KYCKOM, KoTopeil Tamse umeer dopay
kyGa ¢ peGpoM @, €CTh Pa3HOCTE ABYX Nosed THNG (2), NpHYEM ¢ OIH-
HakossiM Despasmepibiv koadduumentom K u onnofl v Tofl ke nhoT-
HOCTHED AMEKTPHYECKOND 3apaaa;

K A K
£ = P Pl =

dne, dne,

Dopuyia (3) onpefenseT nofe kyGa C BHIPEIAHHBIM KYCKOM [1PH
HEHIMEHHOH NAOTHOCTH 3APAROB OCTABIUEHCA YacTH (T.e. B CTyHae, Ko-
TAA ZApANE BRIPEIAHHOA HacTH yaanmor). B vamem xe ciyuwac ImoT
sapan A00aRNAI0T K 3apANY OCTARIIeHc HacTH. D70 MpHBEAET K HiMe-
HEHHED MIOTHOCTH JAPASA OCTABIIeHcH YacTH: p—» Py H HAMPAKEHHO-

oTH noma (3):

pla-a). (3)

K

E =

M {u—ﬂ,}_ (4}

Horas nnoTHocT: 3apaga onpeAcnsacTcA OTHOILEHHMEM 3apAla Oc-
TaBuieficA YacTH K e ofpeMy. A NOCKO/IBKY 3apaj ocTamweAca YacT
nocae godaBieHHs K HeMy HpALa BMPEe3aHHod HacTH paseH NeprOHa-
YATLHOMY 33psay kyGa, a ofnes — pasHocTH 00BeMOE KyDa H BeIpetal-
HOM YaCTH, ANA Py HMEEM

%, . e o
= = =p : (5)
a-g ad-a a-o

MoacTapnsa Tenepl MICTHOCTE 3apaaa (5) & dopuyay (4) 1 Hemoib-

3yA (1), HAXOAMM OROHHATEEHO

ke a TEDNEE oL a-a)) ﬂ"!{ﬂ' c.r.}
4ne palua{"[ '}Hdmnpﬂ & —a = o -

E|.=

rr. Capos, Inexrporopek, anpeas 2009 r,

1. Cm. pelenne 3amaqm | w3 3akmoMnTensHoro Typa, r. Muphsi,
2. HaolpuKeHHe TOMEMHOND HCTOMHMES, HAXOARIIETOCA HA NBBHOH
omTHueckoll OcH, NexuT Ha raasioll onTudecko ock. Ecnn Oul va pac-
g7



CTOAHME @ NEPREHAMKYIAPHO TABHON ONTHYECKOA OCH MepeMEecTHiCH
HETOUHHK, TO H300paKeHNe NEPeMECTHIOCE Okl HA HEKOTOPDE PACCTONR-
HHE @ TEPNEHIHKYAAPHO FIABHON ONTHYECKON OCH, HO B APYIYIO CTO-
pouy (cm. pucynok). [MooTomy nepeMenieHHe HETOUHHKS NPH NEpeMe-
LWIEHHR THH3E ccTh A=a+a . Hafigem sennanny o' .

L'

Mo dopsMyne MHHIB HMEEM
et | |

—_— =
d ' F
rie f— paccToAHHE 0T H30GpakeHHa g0 anH3wn. OTciona
dF
i
H
R g Fa
eSS A= )
Teneps 13 dopseyist (1) HAXOAHM MepeMentenne HIOOPAKEHNA:
Fa da
= = = :
P d=F d=F hou

3. Cm. pewmenume 3anaywm C1 w3 npobuoro axsamena & dopme EI3 ot
1 mapTa 2009 r.

4. [lpusMeHuM K JIBHACHHIO TENa TEopeMy 00 HIMEHEHHH KHHETHYE-
CEOH JHepriH

MH‘E

5 =, (1
FAg » — CKOpPOCTE TEMd OKOM0 MIACTHHE! ¢ MOBSPXHOCTHON MIOTHOCTRED
3apaga o, A — paboTa AMEKTPHYECKOro MO HA TEIOM HA MYTH OT Ha-
HAnsHOR TOMKH 10 3Toi naacTurel. Ecnm pabora A okameTca oTpHua-
TenkHOH, To ypaeHenHe (1) oTHOCHTENLHO CKOpOCTH Tena me OyaeT
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HMETh PELUCHHA, W, CACA0BATC/ILHO, TE/HD HE JOCTHIHET MIACTHHEl C
NOBEPXHOCTHON NNOTHOCTRK 3apAaa o. Haiinem paboTty nosa.

Jlns storo Halines HANPRKCHHOCTE TEKTPHUECKOrD TMOMA MEAIY
NMMACTHHEAMH W BHE TUTACTHH, Iy I'IPHIII.I_HIT_"' Ej.""l'."IFII'!ﬂ'!Hl[I-II"I HEXOJIHM,
WTO MOAE BHE IACTHH ¢ TOR CTOpO- A o
HB, FOe HAXOQHTCH TENO, Hanpae-

MEHO K NAACTHHAM, 3 ero BeandnHa 3/ - I
B NpeHeDpeXcHHH  KP3cBRIMH Ez'[
wfuperTaMu parka f |
By (2)
g
jcm. pucydok). TMone meway MIACTHHAMH HANPABIECHO K TUTACTHHE ©

FAAITOM —3F , 8 er0 BEHYHHA fraEHa
iy, (3)
€5

s dopayn (2). (3) iMeesm ana paboTel NONA Hag NOMOKHTCTRHEIM 3a-
PRIOM HA MYTH OT HAMAILHOR TOMKH A0 MIACTHHLL C MOBEPXHOCTHOMN
MAOTHOCTRIO JapA/Ja &
i
4=99y 240, gol (4)
Ey Ep

My dhopayviaer (4) Braus, 970 paboTa NOMR NOMOMHTEMEHA, H, CNea0Ba-
TEALHD, TEN0 NOCTHIHET UIACTHHR C NOBEPXHOCTHON MAOTHOCTRI 3apa-
Aa . CKOPOCTE TENa oK0A0 IToM NA3CTHHE! Haxoaus 13 dopsiyie (1)

" ||Eqru.f :
My

5. [pw Mamsx sHascHnax BHewnel cunsl £ navka Gysary Gyner no-
KOMTRESA, MOCKOILKY CRHUIGLI TPEHHS MEAIyY nucTamy Oymard W Gymarodil o
MOBEPXHOCTHIC CMOTYT «YIEPHaTLH NauKy B paswosecud. Tlpw veeme-
HITH BHELIEH CHIBL BYIYT PACTH CHIE TPEHHA MERKITY BCEMM THCTAMH, HO
FIOKA CHAR TPEHHA MEKTY KAKHMM-TO H3 HHX HE JOCTHIHET MAKCHMATEHO-
o IHAYCHHE, navka Gyner nokouTecA. Korda BHCIIHAR CHAA JOCTHIHET
TAKOTD THAYCHHA, YTO CHNA TPCHHA MERIY KAKHMH-TO AHCTaMH Oymar,
WU AYKOH M MOBEPXHOCTRIO JOCTHIHET MAKCHMATHHOTO THAYCHHA

[T (1

L]



rae V — cHia PeakiK, MEKLY ITHMH NOBEPXHOCTAMH, BOIHHKHET Npo-
ckaibIniBanme. JapafiTe BRINHCITHM CHIB TPEHHA MEXIY PAIHBIMH MO-
BEPXHOCTAMH H OTBETHM HA BOMPOC, TA¢ MPOCKANLILIBAHHE HAYHETCH
PaHBLIIE, H NPH KAKHX COOTHOLIEHHAX MeXTY KOoqupHIHEHTAMH TPEHHA
MAYKa MOKCT ABHIaThCA KAk wenoe, He apacceimascey. [Ipu atoM Hys-
HO PACCMOTPETL TPEHHE MEXIY MHCTaMH OyMard, pacnoNomeHHbIMH
BhillE TOrO AHCTA, 33 KOTOPHIA TAHYT, HIGKE 3TOr0 AHCTA H MeIy nad-
KOR H NOBEPXHOCTRIO.

Hrak, paccMoTpHM TakMe 3HAMCHHA BHEWHEHR cHibl F, NpH KOTOPBIX
MAYKa NOKOHTCA. OMEBHIHO, 4TC B 3TOM CTYMAEE CHIA TPEHHA MERTY
MTHCTAMM, NERALIHMY BLILIE MHCTA, 33 KOTOPLI TAHYT, papHa Hymo, Jed-
CTEHTENRHO, HA 3TH IHCTH DYMArH B FOPHIOHTAILHOM HAMPABICHHH MO-
HET NeHCTBOBATE TONBKD CHIIA TPEHHA, HO NOCKONLKY OHY MOKOATCH, TO
cuna TpenHs pasHa vy, [loaTomy npocKansIkiBaHie MOMET HAYATLCH
AHBO MEATY THCTAMM, PACTIONOKEHHEIMM HIAC TOTO JIMCTA, 33 KOTOPLIR
TAHYT, K00 MexIy naukoil H nosepxnocTeie. Yrobel Halimi ey TpeHns
MCHBTY MAYKOR H NOBEPXHOCTRED (B CUYMAE TNOKOAIIEHCH navyxkw), pac-
CMOTPHM VCRORHE PARHOBECHA BCER NMaukH, BHEWHHMH M0 OTHOWEHHD
K Hefi CHIAMH RBAAIOTCA cHna F W cHna TpeHHA mexmy mauxol m no-
BEpXHOCTRIO Fo . TloaToMy Moka naska NoKoHTCA

Fp=F. (2)

H3 dopmynes (2) BHAMM, 9TO NpPH YBCIHYCHHH BHEWHEH cHasl F cina
TPEHHA MERIY NaYK0H H NOBEPXHOCTEI OYIET BOIPACTATE M NPH

F>u Mg (3)

JOCTHIHET MAKCHMANLHOG JHAYEHHH — NAYKa HAYHET CKOMBIMTE [0
NOBEPXHOCTH.

[Momyynsm Teneps YCAOBHE NPOCKANBILIBAHNA MEXTY THCTAMH Gyma-
FH, PACMONOKEHHBMH HA HEKOTOPOR BLICOTE X OT NOBEPXHOCTH HHME
TOro AMcTa, 3a KoTopelll TAHYT. [lockonbky cHna peakimy Ha 370 Bii-
coTe paeHa Mgx/h, rae h — TomuMHA NaYKH, TO CKOMBKEHHE MERIY
AHCTAMH, PACNONOKCHHBIMH Ha 3TOH BRICOTE HAYHETCH, CCITH

F}m"dﬁ;%. (4)

H1 dopmyner (4) cneayer, 4TO NPOCKANbIMBAHHE MEHTY THCTAMH Had-
HETCA MPH MAKCHMATBHON BEMHMMHE X, T.C. CPaly MOJ TeM /IHCTOM, 3a
KOTOPRIA TAHYT, NpH
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F=(u/5)Mg. (5)
Ha cpanuenna dopamyn (3) # (3) IRKT0MAEM, MTO SCITH
< Suy, (6)

CKOTLAKEHHE HAMHETCA NOJL AHCTOM, 33 KOTOPRIA TAHYT, W, CIEAOBR-
TENLHO, NAYKE He GYNET IRHraThCA KAk HEN0C HH MPH KAKHK TIHAMEHHAY
cHas P, Ecnm e

M Sy, (7)
TO CYLUIECTBYHIT TAKMC IHAMCHHA BHELHER CHIM (NEKALUME B HHTEPBATC
pMe < F < {u/5)Mg ), NpH KOTOPLIX MAYKE CKONBINT KAK LUEnoe H He
swpaccamacTcan. [Ipa nansHefmes yReIMMEHHN BHEWHCH CHIK CHAaqana
HAHHETCA MPOCKANBILIBANKE HHAE TOTO JIMCTA, 3 KOTOPL TRHYT, a 3a-
TeM W Buiue. Takum obpasom, Nauka MOKET JIBHTATLCHA KK WEN0e npH
BRMOAHEHHN YenoBua (T) ans kospdHiMenToR TREHHA H AN IHAMCHHHA
BHEIIHEH CHARL, JCHALIHE B VEAIAHHOM BRILLIE HHTEPBLIE,

r. CMmosrenck, anpens 2009 r.

1. Cu. pewenne 3anaun 1 w3 3axmounTensHoro Typa, . Muphuii.

2, Cpe. perueHne 3ama4m 2 M3 JKTIOMHTEARHOND TYPA, 1. Mupukii,

3. Cw. peenne 3anasn 3 w3 sakmounTensHoro Typa, r. Hosropoa,

4. Cm. petueHne 3amaym 4 w3 3akmovnTesHoro Typa, r. Mupuoii.

5. YCTaHOBHM 33BHCHMOCTEL YT/1a NOBOPOTE HHTH OT BpeMens, Bo-
NEPBLIX, 3AMETHM, STO HHTEH B MpOUECCe ORHACHHA Tena BCEria nep-
NEHAUKYIAPHA CKOPOCTH Teda (HHTh HE «CMHHACTCAR W HE PACTArHBa-
erca). [TooToMy CHIIA MATAMEHHA He COBEPIIAET HAd Tenom paboty, M,
CAEA0BATEALHO, TEN0 JBHAKETCA ¢ MOCTOAHHOH CKOPOCTRIO. A MOCKO/Tb-
Ky ABIKCHHE TENa B TCHCHHE KAMIOTO MAMOTO MHTCPBANA BPEMEHH
MOMHO CHHTATL BPAlCHHCM BORPYT TOH TOMEH, Mg HHTL OTXOJHT OT
IHAHHAPE, TO YIA0BAR CKOPOCTE BPALLEHHA TENA JABHCHT OT BPEMEHH.

[lycTh K HEKOTOPOMY MOMEHTY BPEMEHM [ HHTE NOBEPHYAACL MA
YIO0 @ N0 CPABHEHHI0 © MEPBOHAMAIBHBIM NONOMEHHEM. Y CTaNORHM
CBA3L MeRY [ M o [TocKonbKy K 9TOMY MOMENHTY HA WHAHWID HAMOTa-
NAchk HAUThL AMHHOR R, TO ANA ANHHE HHTH CNIPABEITHES COOTHOLIEHHE

=iy -aR. (1

Ti



w3y
L1
L]

H3 dopmyam (1) caeayer, 4To yraoBas CKOPOCTs HHTH B 3TOT MOMCHT
Oyaer pasHa o =np/(f; —aR). IMoaromy 3a GeckoneMHo Maneii HHTEp-

Bl BPCMEHH Al oKOIO MOMEHTA BpCMECHH [ HHTEL MOBEPHETCHA Ha Dec-
KOMHEYHD MATLIH Mo

Ta¥|
Act = Ay =—2 ; 2
R TR )
H3 popmyaen (2) moxno Haiim mpouzsoamyso dyHKim fa):
; TN i P
fla)= lim —=2-—a. (3)

AgagiML. B D

Ha cpopaynet (3) enenver, yro npowssoatad GyHKLUHH (i) JMBHCHT OT
CBOEMD APIYMEHTA ¢ TAK Xe, KAK CKOPOCTh PARHOYCKOPEHHO [BMACYILE-
FOCA TENA JARHCHT OT BPEMEHH

() =wy +at (4)
TAC Wy H g — HaWaTbHaA CKOPOCTE H Yekopenne Tena. MMosromy jasmcH-
MOCTh (i) — TAKAA Xe, KaK H JABHCHMOCTE KOOPIHHATE! PaBHOYCKO-

PEHHO ORHAYIIEMOCH TEN OT BpEMEHEH
ar’
W)= 3o Hog + == (5)

IMputem, KaK 9T0 cheayet w3 cpaeHenus (3) w (4), B KavecTse v, M a B

SABHCHMOCTH f{0t) HYKHO HCONLIOBATE BEMHYHHE [, /v 0 —R/v:

2
o) = fa +i.|:|: _E.u_ . (6)
(1 pid



BenunHa {; B BLIpAKeHHH (5) HMECT CMBICH SHAYANBHOMON IHAUCHHA

BPEMEHH, T.¢. BPEMEHH, OTBEYAKIIEND MOBOPOTY Ha Hynesol yron. [To-
ITOMY 3Ty BCAHYMHHY HYMHO NOMMKHTL pagHod Hymo. B pewynerare
OKOHYATE/ILHD HMECM

I 2
e e &)

i B2
Ha sapmcumocTH (7) nerko Halfimi ppema T, HeoDxoguMoe Ana noj-
HON HAMOTEH HHTH Ha UMIHHAp. JlelcTBHYENLHe, KOTAR HHTH NOJTHO-
CTBH) HAMOTAETCA HA LHIHHAP, OHA JOKHA NOBEPHYTRCA HA Yo

a=1/R. [losroMy A speMeHy T amees w3 (7):
ERRaE P
T oo o e o e 5 m——

vR v2R® R’
r. CHexnnck, mapt 2009 r.

1. PaccuaTpHpan ApiaeHHe KYKZ BAOIE NEPHMETPA, HARIEM ero
EKDF[!L'I"E
4a
1L
('}
(& — ANHHA CTOPOHB KEAIPATA), KOTOPYHD 3ATCM MCNOMBIVEM AA8 pac-
CMOTPEHHA JABHAKEHHA AYKa BAOTL JHAMOHANH

i i

2v 8
2. Mo opmyne THHIBE HMEEM:
| l |
—_— =
I+F 2+F F
roe [+ F — paccTOAHHE OT HCTOMHHKA 10 AHHILG X+ F - paccTosHue

OT H30OPAKEHHA 10 THHIM (¥ — HCKOMOE PACCTORHNE OT WiohpameHus
o doxyca). OTciona HEXOIHM

I

2
:=FT=dﬂ- M.

3. Cw. pewenne 3aaym Cl w3 npoSuoro sxkzameda B gopue EID ot
1 mapTa 2009 r.
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4. TIpuMeHiM K JRHACHHIO TOYEUHOTO 3apALa TeopeMmy ob HiMewe-
HHH KHHETHYECKOH JHEpriM:

i

M
""“-"ﬁ"f.'lﬂl l.?‘z:l (1)
Fie o — HCKOMAS CROPOCTE TOMEWMHOrO 3apAla B TOT MOMEHT, KO3

ORKETCA HA paccTosmuu 3R /2 oT uextpa chep: ¢, ¥ @, — NOTEH-
UHATE JIEKTPHYSCKOrD TIONA, cO3aBaeMoro cepami, B ToMKax Ha
paccToannd 48 u IR2 o1 uentpa cpep coorsercTaenno. [o npunumny
CYNEPTIOAHLUHA NMoneH MOTSHIHAN MONA, CO3TARACMOTD CHCTEMOR 3apA-
JIOB, PABCH CYMME MOTCHUMANOR MONCH, COIIABACMBIX KAAKILIM JAPAI0OM
& otaensnocTd. [oTenupan nona cdepsl pagiyeoM R, pasHOMEpHO 3a-
pAmEHHON 3apAgoM (), B TOMKS HA PACCTOAHHN F OT €€ UEHTPa paBReH
k(2 k(2

p=——,cmM r>R, W p=—,ccnu r<R (2)
-

(k=1/dre, — nocTogunas B sakone Kynoua). Orcea MAXOTHM No-
TEHUHANK Gy H (s

0,80 10 o K0 B0 D g
Wt R BT ER) 6R

[Moacrapnas noTenudanst (3) B opsmyay (1), HAXOIHM KHHETHHMECKYIO
IHEPrHID, @ 3ATEM B CKOPOCTh TOMEHHOTD 3apA/Ia HA paccTORHHH 3R/ 2

OT LeHTpa cep:
Tk(yg
ImR

5. PaccmoTpum VCIOBHE paBHOBECHA K -ro
crakana. Kak napectio, eCH B BOJE TIABAKOT, HE
KACAACH JIHA, KAKHE-TO MPEAMETR, TO CCIM MBIC-
nenHo yopaTh ITH NpeaMeTsl W 10GaBHTE TaKoe
KOJIHMCCTRO BOAM, YTOOR €€ YpOBEHB HE HiMe-
HHICH, CHITLL, JeficTBYIOIINE CO CTOPOHR BOABI HA
OHO H CTEHKH cocyia, He nmamedstca. [losromy
DU HECIIEADBAHMA YCAOBHA PABHORECHA CTaKaHa
MBICTIEHHO YIAMHM H3 HETO BCE BHYTPEHHHE CTAKAHM # J0ABEM BOIY 10
npexHero ypopHa. Toraa cuisl, AeficTeyOUME HA ITOT CTAKAH, HE Hi-

Ta



menmtores. Ha crakan aeiicteyior: cuna Tasectw kmg (km — macca
2TOrD CTAKAHA), CHAA CO CTOPOHEL HANMTOR B Hero Boasl pSghg (p-
NACTHOCTE BOALL S; W i — NAOUALL 1HA ¥ BEICOTA YPOBHA KHILKOCTH B
JTOM CTAKAHC) H BRITATKHRAKINAR cHia Apxumena pgh ., =pesgh .
3neck F,, — 00beM YACTH PACCMATPHBACMOTO CTAKAHA, NOTPYKEHHOH B
BOAY B CASAYIOUWIEM cTakane; by — rayvGusa ero norpyscnns. Hi yeno-
BHA PABHOBECHA PACCMATPHRACMOTD CTAKAHA HMEEM

km = pS Ak, (1)
rae Ah — palHOCTh YPOBHCH BOIR B PACCMATPHBAEMOM CTAKaHE M B

TOM CTAKAHE, B KOTOPOM PaccMaTpHBACMBI CTAKAH MIABACT. A TaK KaK
MIOWANE AHA k=-ro cTakana pasxa &S, To W3 YCnoBdA (1) HaxomHm
= .ﬂ, (2)
[ehy

H3 dopmyne (2) sakmioMaeM, STO pazHoCTh VPORHEH BOJL B JBYX JIH0-
GHX COCCAHMX CTAKAHAX 0AHHAaKORA. HenonwiveM 1o ofCTORTENBCTRO,
gL HARTH BRICOTY VPOBRHA BOJLI B CAMOM DONBINOM CTAKEHE.

[TveTs BEICOTE YPOBHA BOMAL B 5TOM CTAKANE OTHOCHTENLHO CTONA -
H. B caepyomem crakane — H — Al B chenyromem — H — 254 1 T2,
[MooTosMy NOAHLH 00heM BOJIBL B CTAKAHAX pAREH

NESH =(N -1)SAh—(N -2)5Ah - . =5Ah=
= NSH = SAR(1+24...4(N =1)). (1)
Henonbiya anee HIsecTHyr GoOpMyny Ans cyMMEl LIETRIX uice
(N=1)N
3
nomyaus 13 dropaya (2), (3) ans obwema BOAL BO BCCX CTAKAHAX
nt (N =N
A
Ha dsopaynt (4) HAXOAHM NMONHYH MACCY BO/1bE
miN - )N
T {3)

142+, +(N-l}=——
NSH ‘“‘"@ = NSH ~ )

M = NSHp -

TS



a ATEM W1 YPaBHEHHA (3) H BMICOTY YPOBHA BOAB B camoM GORLLIOM

CTAKAHE OTHOCHTENEHO NOBEPXHOCTH CTOMA
_ M m(N-1)

NpS 2p8
B sakmovende ofpaTHM BHHMAHHE YHTATENA HA CACHYIOUIEE HHTCpEC-
Hoe (M HeoXHIARHOE a priori} obcToaTenbeTRO. BricoTa ypoRHA BO/L B
DoapoM cTakane (KaK W BO BCEX APYTHX CTAKAHAX) ONPEACAAcTCA
TOMBKD MOJTHOR MACCON BOOB RO BCEX CTAKAHAX H M JARHCHT OT TOrO,
KAK BOMA pacmpelfenena Mesly cTakaHamu. o VIHBHTENRHOE, Ha
neprkii BIENA, oDCTORTENRCTRD CBA3AHO © TEM, YTO PAIHOCTL YpoBHEd
BOJb B MOOMX OBYX COCENHMX cTakaHax ofmHaxosa. [Moomomy ecnu,
HAMPHMEP, JOMHTE KAKOE-TO KOAMYECTBO BOOM B CaMbiil ManenbKui
CTAKAH, TO OH CHARHCE MOTPYIHTCA B BOAY, YTO MPHBEIET K NOJLEMY
VPOBHA BOMLI B CASAVIOLLEM CTAKAHE, 3 3ATEM H BO BCEX MTOCEAYVIHIIHX.
[MpHues seavuHHA NOTREMA YPOBHA BOIEI B caMoM BonelioM craxame

BYMeT Takoh ke, Kak eciiH OBl JOMHIH A0TOMHHTENBHYIO BOOY TOIRKD B
ITOT CTAKAH.

r. Tomck, anpeas 2009 r.

1. Tockonbky paccTOAHHE OT HCTOMHHEA [10 THH3B MEHBIIE (oKyc-
HOTD PACCTONHHA JHHIBL, THHIA CORNAET MHHMOE HIDOpLKEHHE HETON-
Hika. [lo dopMyne I Haeesm

L Sl S|

(Fin) f F'
rae F/n — paccTOAHWC OT HCTOMHWKA [0 AMHILG [ — paccToAHHE OT
uiodpakenns 1o anusel. Ha dopsyae (1) saxonus paccrosmme

(1)

1.
f—,
n-1|
4 3ATEM H PRCCTOSHHE A MERIY HCTOUHHKOM H ero HiobpameHHen:
2 ﬁ=j'—£=—F-=5 eM.
" omn=1)

2. Cm. peense 3a7a40 2 w3 pakmoduTensHoro Typa, r. Mupusii.
3. Cu. pewenne 3aga4u 3 13 3aKIOUHTENRHOTO TYPa, I, Hosropon,
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4. bnarosapa KYIOHOBCKOMY OTTaN-
KHBAHKIO OYCHHKH HATAHYT HHTE W
PACTIONCAKATCR B BEPUIMHAX HEKOTOPOTD s i
Tpeyroasuuka  (cm.  pucviox).  [lo-
CROMBKY 3ApAaL OYCHHOK PadHBIC no
BEAHYHHE, NONOKEHHE PaBHOBECHA Oy- I
cHHOK Gy1eT JOCTHRATRCH NPH PAIHY-

HEIX PACCTOAMMAX Meaay wimu. [losToMy TpeyrofbHMe, B KOTOPLIH
PACTAHETCH HUTE, HE GYAET NPpaBHALHEIM (CM. PHCYHOK).
PaccMoTpHM yonosua pasHobecHn OyeHn-

KM € 3apaioM g . Ha nee aefictaywr ciist

oy

OTTANKHBAHHA OT Iapaaes g H gy {Ei'l'ﬂhl F:

W F; cooTeeTcTRenHo). Kpome Toro, na Oy-
'I:HI'II{'_'p' ﬂtﬁﬂmm CHIER CO ETE.'IP'I:I'HEI HHTH, K=
"I"-I:Inpaﬂ ]:I-HBHE C}'MME‘ CHT HATHECHHA HHTH T "

=~

T' B Tex Toukax, Fac NpPonajacT KONTAKT MERIY HHThI B GYCHHKOH
(M0 aHATOTHH C CHADH, neicTeylowed wa 60K co cTopoHM nepebpo-
WEHHOR Bepes Hero HHTH), 3T okl AeficTRYIUMHE HA HYCHHKY © 3a-
PAAOM g, TIOKA3AHLI HA PHCYHES, YCA0BHE paBHoBecHA BYCHHKH HMEeT
BRI

Fig+ Fy+T+T'=0. (1)
Ouesnano, cuibl F, 0 T' Hanpasaes BAoAL 0AHOR H TOH ke npaMoi
(COCMHHAIOLIEH JAPRALT 4y W g3 ), CHAL F;; u T — Takme BIOML oanoi
H TOIl e, He APYTOit N0 cpaEHeHnio ¢ nepioll, npasod (coequnaowei
sapanst g M gy ). Noostomy, npoeumpys ypassense (1) Ha ocw, mep-
MeHIHKYIAPHLIC CHAMANA OANOM, 4 J0TEM APYTOH OPAMOH, NOTYHMHM

B =7 Il =[], @
A TOCKOABKY BEAMYHHBL CHI HATAKEHHA YMACTHOB HHTH MERY 3apa-
OaMH g H gy W MCAIY JAPRIAMH g H g3 OJHHAKOBH {370 OAHA W Ta
we HHTE), M3 dopaynel (2) zakmotaeM, qTo Ky = Fip o AHATOTHYHO
AokaTeBaeM, HT0 Fiy = Fyy . Takum ofipazom, B paBHOBECHH DYCHHKR
FAHHMAKT TAKOE MOIMKEHHE HA HHTH, YTO CHIM HX BIAHMOICHACTBHA

T



OJHHAKOBE! (1 paBHBED CHNE HATREEHHA HHTH]). "ﬂ&TﬂM}-‘ ¢ HCMONBSOBA-
HHEM 3AKOHE K}'J'IDIIH. MO HEEM

kigyas : kay ka,
g ?,‘zq . Ry=T=-2L, Fy=T= ti;h (3)
i2 E 3]

rae k ={4nc,;.}_! — nocToAHNaR B sakone Kynona; f,, Ly » l; — pac-
CTORHHA MEROY OYCHHKAMH g W ¢;, ) U gy, g2 H §;. Beipakan w3
dpopaya (3) senmannet By, Ly WG 0 YUETEIBAR, YTO HX CYMMA paBHA
ITHHE HHTH, MOTYHHM
!=J""‘?I‘ﬂ > kg3 _l_Jk‘?!‘i'F . (4)
T r i
Ha dhopmvngt (4) HAXONHM CHIY HATRMCHWA HHTH

:
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. 5. DGoiHAYHM BEPUIHHE! TPEYTOJILHE-
F, ka kak A, & u C, npuuem A — sepuinxa

yraa o (M. pucysok). TpeyroneHuk
§  MOWHO MOBEPHYTH BOKPYT BEPTHKANLHON
OCH, NPOXOLRUIEH Yepes BepuamMHy A, echnu
MOMEHT 4TOBOPaHHBAlOMEHs CHITBL OTHO-
A CHTENEHO ITol ockH Gyaer Gonpwe, weM
MOMEHT CHIb TPEHHA OTHOCHTETBHO FTOH
ocH. TTpH HToM «NoBOpaMHBAIOLWIASY CHAA BYAeT MHHHMANBHA, CCH OHA
Gy 1eT MMETE MAKCHMATRHOS TUIEYM0 OTHOCHTENBHO OCH BPAILeHHA, T.E.
GYIeT NPHACKEHA K BCPIWIMHE APYIOre OCTPOro YIa M HanpasicHa
nepneHInkyIapHo runoTenyse (o, pucysox). [Moosmomy Ans muHm-
MATLHON FOPHICHTATEHOM CHILI, KOTOPAR MOMET MNOBEPHYTH TPEYTOb-
HHE BOKPYT BEPUIH HEE A, E]‘EP':IB-E,"LHH!Q COOTHOLLEHNE

'FL'!I:M..-IEE'.J' {]}

rae | = pnuma runoTenyast; M e | = MOMEHT CHALI TPEHHA, NeHcT-

pyiouled Ha TpeyronkHik ABC, OTHOCHTENBHO BEPIUHHE A. AHAnoruy-
HEIE COOTHOLWEHHA MOMHO HANTHCATE AR CHABL 5 :
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F:.E! - ‘“.‘lﬂf.ﬂ' 5 {1}
H T4 HEKOMO# cHan Fy
Fcosa =M 40 ¢ (3)

(B MOCHEIHEM PABEHCTEE HCMONEIORAHO TO OGCTOATEARCTEO, YTO NIEHO
cHITW Fy NOM#HO paBHATLCA LiHHe Donbwero karera AC). Tak kak cu-

e Fp o Fy fans B YCNOBHH, TO MOMEHTR! M yp- o W M gu- p Ham

PaKTHUCCKH MIBECTHR, W, CRENOBATENLHO, JUTA HAXORICHHA bl Fy

HEOBXOIHMMO CRAZATE MOMEHT CHAB TPEHHA OTHOCHTEARHO BEpLIHNE L
€ MOMCHTAMH CHITH TPEHHA OTHOCHTENLHG BepikK A u B.

DTV CBAYL B MPHHUHOE MOMHO YCTAHORHTH, €4eCTHON BRIMHCASH
MOMEHTH CHUTB Tpenia, Jlna 9THX BMYMcAeHHi Heobxoanmo pazbuTh
TPEYTOABHMK HA MAMLC IEMEHTH H MPOCYMMHPOBATE MOMEHTE CHA
TPEHHE, KOTOpRIE RCHCTRYIOT Ha KOs AR WIEMEHT. [Mpw 3TOM, NOCKONL-
Ky CHAA TpeHMa, AeHCTRYIOMAN HA KAMABA 2MeMEHT Mmaccoil Am #
pasnas kAmg (k — kodpduuHeHT TpeHHa), HANpaBNEHa NO KACATENb-

HOH K OKPYKHOCTH, NO KOTOPOH STOT WIEMEHT NOBOPAUHBACTCH, CHIL
TPEHHA, ACCTBYINIIHE HA PAINBIE WEMENTHI TPEYTONBHHKE, HMEWT
PEIHEIE HATIPABACHITA, W CYMMAPHBIH MOMEHT CHAB TPEHHA HE CROIHTCS
K npouseenenmio kmgl, ., rae [, — PACCTORHKE OT OCH BPALIEHHS 10

ueHTpa TAKECTH Tpeyronshmka. Takum obpasoM, BEMHCICHHE MOMEH-
TOB CHIB TPEHHA NPEICTARNRET CoDOR QOCTATOMHO CAOMKHYID MaTEMa-
THUYCCKYHD 3234y M HEBOIMOAKHO D3 YRCPCHHOIO BAAICHHA BRICIIEH
MATEMATHEOH,

IMosromy nonpoOyeM CBR3IATE MOMEHTE CHAM TPCHUA OTHOCHTEABHO
pazHeIX ocell, HCMOME3YA coCOpameHHA pamepuocTH H noaobns. To-
CEOIBKY MOMEHT CHAL TPEHHA NPONOPUHOHANCH BETHYMHE CHIM Tpe-
HHA M € MAedy, 4 CHIA TPEHHE NPONopHHOHANEHA Macce (W, CIeloBa-
TEARHD, MACWALM) TPEYroNkHiKa, TO MOMEHT CHALI TPEHHA Mponop-
UHoHATER Ky0y nuHCHHOrO pasmepa TpeyrofeHMka (Hanpumep, yBy
ANMHL FHNOTENY3M ). CACA0BATEARHO, [UTA MOMENTE CHIM HHA cnpa-
RE/UTHRO COOTHOIUEHHE

M=KD, (4)

rac K - vekoropuii koddupuumeHT NPONopUHOHATBHOCTH, KOTOPBIA
FABHCHT OT KO3QpHIHENTA TPEHHA, TOMUIMHE! M TIOTHOCTH MaTepHana
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TPEYTrONBHHEKS, & TAKHKE Y14 NPH T BCPIIHKEE, OTHOCHTENBHO KOTOPO#
BRIYMCARETCH MOMEHT, HO HE BABHCHT OT PaiMCpoB TPEYIobHHKA, M,
noToMy, OOHHAKORMIN y BeeX nogobuumix Tpeyronebhukos. Henonwaya
topsyael (1) 1 (2), MowH0 ceAzaTh KoadupuiMeHTH hopMyas (4) ans
MOMCHTOR CHIBI TPEHHA OTHOCHTENBHO BepliHH A H B ¢ MHHHMANLHE-
MH CHAIMH, 4MOBOPAYHBAIOUIMMHY TPEYTOABHHE OTHOCHTENLHO COOT-

BETCTBYIMIIHY OCeH;

K{u,‘r:%. K{nri—u}=f—§, {3)
roe K(o) n K{n/2-o) — koadpduusentsl 8 hopmyne (4) ans Mmomen-
TOB CHIbI TPEHHA OTHOCHTEIBHO OCEH, NPOXOAANIHX Yepes BepIlHHb A

u B
B Haiiem Tenmeps MOMEHT
CHIB  TPEHHA OTHOCHTEIRHO
pepmnbik O, Jlng aToro onye-
x/2= THM mnepnewgnkynap CL w3
o RepIlHiM  C Ha THOOTEHY3Y
A c {cM. pucynok). Dror nepnes-
OHEYNAp  JeJHT TPeyTroabHHK
ABC wa apa npasmoyrofisHelx Tpeyronsieka ACD n BCD. Toyromy
MOMEHT CHAM TpenHA, JeHereyiomwed wa Tpeyvronsnnk ABC, orHock-
TENLHO BEPIIMHLL MPAMOTO YIAd M e~ CKIAIMBAETCA H3 MOMEHTOB

B

CHA TpeHHd, JZeHcTRVIOWHX Ha Tpeyromeuukn ACD w BCD, otHock-
TeNRHO BepiiHHb O

M gscc =M ycpec +Mpcpc- (6)
Tak kak TpeyronsHuk ACD nopoben  Tpeyronsuuky ABC
LACD=nil=0, TO MOMENT CHAB TpENHA, felcTeyiomed Ha Tpe-

yrofsHuE ACD, oTHOCHTENBHO Bepiiniel O onpenenseres dopay o
(4)e K2 K(r/2-a) u [ AC (rar kag AC — runoreHy’a Tpe-
yroneHEEa ACDY:

M ycpe = K(/2-a)AC" = K(r/2-a)cos’ a . (7)

AHATOTHYHD HAHOEM MOMEHT CHIM TPEHHA, IeACTBYIOIMEH HA Tpe-
yroasuuk BCD, oTHOCHTENRHO BEpIIHHEL

Mgep e = K(0)BC? = Ko sin’ o (%)
&0



Mogcrarnsa & (7) W () ewpaxenns ans xoxpduumentos K{a) w
K(n 12—y (5), HafaeM MOMEHT CHAB TPEHHA OTHOCHTEIBHO BEPLUIH-
e

M g = Filsin® o+ Fylcos a. (9)

Teneps MokHo HaiTe cwiy Fy . Toacrasngs sMosent (9) B dopayay
(3], momyHs
Fleosa = Fisin® a+ Fyicos’ a
HITH
sin’ o
COS L

2

F=F +Ficosta.
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