PaioHHbI¥ 3Tan BcOLl no ¢pusuke 2025/2026 yueOHbIN roj
Kputepuu ouneHuBanusa 1 pemieHusda. 10 Kiacc. 1 BapuaHT

3azava 1.

[TomecTM Hadalo KOOpPAWHAT B TOYKY, B KOTOPOH pacmoyiaraeTcs BEpXHHUH KOHEI MPYXXUHBI, €CIW OHA He
neopmMupoBaHa, W HampaBUM och X BHH3. HalimeM IMojokeHHe IIapuKa X1 [0 HAJIMBAaHHUA BOXIBI W3 YCIIOBHUSA
paBHOBECHS:

mg
mg=kx1i © xi=
k
IIpu HanMBaHWK BOJBI HA MIAPUK HaMep3aeT Jieq. OnpenenuM ero Maccy U3 ypaBHEHHUs TEIIOBOTO OalaHca:

cm|T

cm(0°C - T) =AM S M= N

B Boge Ha 1IapuK 1 HaMepBHII/Iﬁ Ha HCTro JICO Z[CFICTByeT cuiia ApXI/IMeZlaI

M
F =pg V+— ,

A
Pa
PaccMOTpHM HOBOE IMOJIO)KEHHE PABHOBECHS CUCTEMBL:
kx +F =(m+M)g & x =g m-pV+enT| 1-p, - (@)
2 A 2 p B 2 p;

3aMeTHM, YTO Py > Py, IOATOMY TPEThE clIaracMoe B KBaJIpaTHBIX ckoOKax B (1) orpunarensHoe. [Ipu onpeneneH-
HOM COOTHOIICHUH MEXAy MapaMeTpaMH 3aa4i MOXKET OKa3aThes, 4To X2 < 0, TO €CTh IIPY’KUHA PAacTAHYTa, a He
c)KaTa B KOHEYHOM MOJI0KECHHUH.

Haiinem Teneps nepemelneHre mapuka:

h=|XZ—Xl|=g PV +em|T| p,—1 - (2
B A Pa

k

OTBeT: mepeMeIeHne mapuka 1aeTcs BelpakeHuem (2).

3agaua 2.

O0603HauUNM paccTOSTHUE MEX]y JIAMIIOUYKOH W TI0-
ToJIKOM uepe3 X. Ilnockoe 3epkano Ha mortoisike ¢op-
MHUpyeT MHIUMOe n3o0paxenue W nammnouku JI, koTopoe
PacIoJIOKEHO 3a 3€pPKaJIoM M YIAJIEHO OT HETO Ha TaKoe

e paccrosHue X (cM. Puc. 1). OOnacTu TeHH U MOTy-
TEHU Ha MOJY He U3MEHSTCS, €ClIi yOpaTh 3epKaIbHbII
MIOTOJIOK, @ BMECTO 3TOT'0 B TOUKE, I'/Ie HAaXOAUTCS H300-
pakeHHE PacIOJIOXKUTh €Ille OJHY TAKYIO e JIaMIIOUKY.
IIpoBeneM W3 JTaMIIOYKH M €€ HU300pakeHHs B 3ep-
Kalle JIy4H, IPOXOoJslIie yepe3 Kpail crona. DT tyuu
ONpEeNeNAIOT TPaHUIBl TeHU M noxyTeHu. O0o03HaYUM
paccTosiHue OT Jamnouku JI no croisa yepes y. SIcHo,
gyro y = H — x — h. PaccmarpuBas mogoOue tpeyroinb-
HUKOB (cM. Puc. 1), Jerko momy4urs:
a r

y+2x_ y+2x+h'
a R

y_ y+h’

C yuetom toro, uto R —r =d =a/2 u H = 3a, umeem kBagpaTHOE YpaBHCHHE ISl ONIPEICICHUS X:
x?+4ax —4a% =0.
BuiOHpast MOJ0KUTENBHBIN KOPEHE, HAXOIUM, 4TO X = 2a( 2 — 1).

OrTBer: 1aMMoYKa pacriojaraercsi Ha pacctossHuu 2a( 2 — 1) ot nmoToJika.
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3agaua 3.

ITockoNMbKY KOHCTPYKITHIO 3allyCKalOT 0e3 BpalleHUs,, B MOMEHT BPEMCHH, TIPE]I-
MIECTBYIOIINNA TOMY, KOT/Ia HUTh JIOITHYJIA, BEPTHKAJIBHEIE TPOCKIINHA CKOPOCTEH 000-
WX IIapUKOB coBnagaroT. Korga mpykrnHa pacrpsMIIsLeTcs, OHA PaCTAIKHABAET IIla- 1) 3L
PHKHU, U3MCHSS MX CKOPOCTHU. JIerko MOHSITH, YTO B MOMEHT ‘‘cpabaThiBaHUs MPY- L 2L
JKMHA OBbLTa OPUCHTHUPOBAHA TOPU3OHTAILHO. B MPOTUBHOM cliydae BEpTHKAIbHBIC
MPOEKINHA CKOPOCTEH mepecTtann OB COBMANaTh, W IMIAPUKH HE CMOTNIH OBl yHacTh
Ha MOJI OJHOBpeMeHHO. MHaue roBops, IMIAPUKUA BCE BPEMsI HAXOASATCS Ha OJUHA- x
KOBOH BbIcOTE HaJ moJyioM. [IpyKnHa U3MEHSET TOJIBKO TOPU3OHTAIbHBIE TPOESKIIUU
ckopocteil. Haiinem s3To nsmenenue. [Ipoie Bcero 3To cuenars B CUCTEME LIEHTpa 2) 3L
Macc IapuKoB. B 310l cuctemMe 10 pacupsaMIICHHUS MPY>KIUHBI IIAPUKU TOKOUIINCH, a L L
MIOCJIE pacTIPSMIICHHSI OHM B CHITY 3aKOHA COXPaHEHHS UMITYJIbCa Pa3JIeTaloTCs B MPO-
TUBOIIOJI0KHBIE CTOPOHBI C PaBHBIMH IO BEJIMYUHE CKOpocTAMHU. HalimeMm ckopocThb
pasiiera u U3 3aKOHa COXPAaHEHUS YHEPTHH:

, r_
mu E
27=E S u= m 3) 3L

HpI/I JABMKCHHU B IOJIC TAXKECTHU TOPU3OHTAJBHBIC MPOCKIHUHN CKOpOCTeﬁ HE HU3MCEC-
usttotest. ClemoBaTesbHO, MOciae cpabaThIBaHHs MPYKHHBI COOTBETCTBYOIIHE KOM -
MOHEHTHI CKOPOCTEH MEPBOr0 M BTOPOr0 HIAPUKOB B CUCTEME OTCYUETA, CBA3AHHOM C
KOMHATOM, CTAHOBSITCA paBHBIMH Vo + U M Vo — COOTBETCTBEHHO. X
ITo yciioBuIO, MIAPUKHU yIAIW HA MO OJHOBPEMEHHO U psijgoM. I[Ipu 3ToM BO Bpe-
Msl TOJIETa OHHU MOTJH COYAApsAThCS CO CTEHAMH, HO HE JPYr C JAPYroM, TO €CTh
TOPU3OHTAJBHBIC KOOPAWHATHI IIAPUKOB COBIIAJAJIW BIJIOTH JO MOMCHTA Cpa6aTbI'
BaHUsl MPYXKWHBI U BHOBb COBMAIM TOJIBKO B MOMEHT MaJeHus Ha moi. MccrmeayeM, Kak 3TO MOIJIO HMPOU30UTH.
OTMETHUM, YTO 32 BEPTHKAIbHBIMU MMEPEMEIICHUSIMH IIAPUKOB CICAUTh HEOOXOAMMOCTU HET, MOCKOJIBKY M3 COOT-
BETCTBYIOIIECTO aHATH3a MOKHO HAWTH TOJNBKO MEPBOHAYATIBHYIO BBICOTY, C KOTOPO 3amycKaal KOHCTPYKIIHIO, YTO
oT Hac He Tpebyercs. [ToaTomy OyaeM oOCYXAaTh TOJBKO FOPH3OHTANBHBIC MEpPeMeEIIeHUs MIapukoB. O003HAYNM
4yepe3 X UCKOMOE PACCTOSIHUE OT JICBOW CTEHBI 10 MECTa MajJeHUs. MBICIUMbBI TPU CUTYal[HH, KOTOPHIE CXEMATHIHO
n3o0paxeHsl Ha Puc. 2:

Puc. 2

1. Cxopocts 0 < u < Vo: mocne pacnpsiMiIeHHs] TPy KUHBI 00a IIapuKa MpOJAOJHKAIOT JBUTAaThCS B IIEpPBOHA-
YaJbHOM HarnpasiieHUH. [1epBbIii mIapuK yapsieTcs: 0 IpaBylo CTEHY, ITOCIE YEeTo JETUT HaBCTPEdy BTOPOMY
MIAPUKY.

2. CkopocTh U > Vo: mociie pacupsiMJICHUS NPY>KUHBI BTOPOH MIAPUK HAaYMHAET JIBUTAThCSl B OOpaTHOM Ha-
MPaBJICHUH C HEOOJIBIIOI CKOPOCTHIO M MaJaeT Ha MOJI, He YCIEeB J0JIETETh JI0 JeBOM cTeHbl. [1epBblii mapuk
yaapsieTcs O IpaBylo CTEHY, ITOCIIE YEro JOTOHSAET BTOPOM MIAPUK.

3. CkopocTth u > Vo: mociie pacupsiMJICHUS HPY>KUHBI BTOPOH MIAPUK HAaYMHAET JIBUTATHCSl B OOPATHOM Ha-
MPaBJICHUH C IOCTATOYHO OOJIBIION cKkopocThio. [1laprku BcTpeyaroTces mociie Toro, Kak oHu o0a yaapsTcs o
COOTBETCTBYIOIIHE CTEHEI.

PaccMoTpuM mociie1oBaTeNIbHO BCe Cy4au, HaunHas ¢ nepBoro. [IpupaBHsieM BpeMsl MOJeTa MAPUKOB OT MECTa,
I7Ie pacHpsIMUJIach MPY>KUHA, K MECTy HaAeHHUs (IPHU 3TOM YUIHUTHIBAEM, UYTO MPHU yAape O CTEHY TOPHU30HTaJbHas
MPOEKIMsI CKOPOCTH [IApUKA MEHSETCS HA MPOTHBOIOJIOKHYIO, TAK KaK COYyIapeHHe IPOUCXOIUT aOCOIIOTHO YIIpY -
r0):

2L+(3L_X)=X_L = X=3L—2Ll_l. (3)
Vo+u Vo—-u Vo

EcrtectBenHO, uTO ycnoBue U < Vo paBHOCHIBHO TOMY, UTO X > L.

Bropoii cioydaif, mo cyTH, He OTIMYAETCs] OT IEPBOTO: PACCTOSHHE, MIPEOJ0IEBAEMOE BTOPHIM MIAPUKOM IO TOPH -
30HTallK, TeNepb cocTaBisieT L—X, a BenuunHa ckopocTH paBHa U—Vo. Clie10oBaTe€IbHO, MBI NIOIYYae€M ypaBHEHHE
aHanorudHoe (3), ¥ MCKOMOE DPACCTOSTHHE JAaeTCs TeM K€ BBIpR)XCHHMEM. BhInuiem yclloBHE TOro, 4TO HEPBBIN
HIAPUK HE yIapsieTCsl O JIEBYIO CTEHY:

3

0<x<L & Vo<u<2V0.



PaccMoTtpum, HakoHEl, TPETUM CiTydail:

B Y
2L+(BL-x) _ L+x o _op_3. %

Vo+u u- Vo u

VYcnoBue X > 0 eCTECTBEHHO PaBHOCHIBLHO U > 3Vo/2. Ciyuaii u = 3Vo/2 COOTBETCTBYET CUTyalluH, KOT'/1a IapUKH
MONagaoT TOYHO B JIEBBIM yroid KOMHATBHI, 3TO “TOTpaHHYHAs” CHUTYyalisi MEXIY BTOPBIM U TPETBUM CLECHAPHAMH.

Ortsert: npu 0 < u < 3Vo/2 mapuku nagarot Ha pacctosHuu 3L —2Lu/ Vo or nesoit crensl, npu u > 3Vo/2
MIAPUKHY NafaroT Ha paccTostHun 2L — 3LVo/u oT eBoii cTeHsl, 31ech U = E/m.

3agaua 4.

OO003Ha4YMM CHIIBI PEaKIUH, ASHCTBYIOIINE HAa CTEP)KHU B TOUYKax A 1
C, cootBeTcTBeHHO RA 11 R7c. Ha BCIO CHCTEMY B IIEJIOM, BKIIFOYAIOIYIO
CTepKHU, apHUp B u rpys ¢ HuThI0, nomumo cun R7a 1 R7c mefictByer
TONBKO cHya TsokecTH Mg (cMm. Puc. 3). TIoCKONBKY CHIIBI YpaBHOBEIIEHEL,
HMEEM CIISTYIOINEe COOTHOLICHUS JUIsl POSKITUI CHUL:

Rax + Rex =0, 4
Ray + Rey = mg. (5)

Hdanee ymoOHO paccMOTPEeTh MOMEHTHI CHJI, ICHCTBYIOIIUX Ha CTep-
skenb BC, oTHOCUTENBHO OCH, Tpoxoasiicii uepes Touky B. B atom ciaydae
IJIEYO CHIIBI CO CTOPOHBI cTepikHs AB (tmapuupa B), paBHo HyI0, TaK 4TO

MOXXHO Cpa3y HailTu mpoekuio Rey: Puc. 3
L 1
mg— = RgL & Rg = ;mg. (6)

Uepes L Mb1 0603Haurmn mmuHy orpeska BC. 13 ypaBHenus (5) HaXoauM, 4YTO BEPTUKAIBHAS MPOSKIIHS CHJTBI
peakpu B Touke A Takas xke: Ray = mg/2.

Ham octanoces Halitu BenuuuHY Rcx = Rax. {7151 3TOro MOXXHO, HallpUMep, PaCCMOTPETh MOMEHTHI CHIL,
NEHCTBYIOMUX Ha cTep)KeHb AB, otHOCHTENBEHO Ocu B. MBI cpa3y 3amedaem, uto cuiia R™a 0JDKHA CO3/1aBaTh
HYJIEBO MOMEHT, T. €. OBITH HarpasieHa B1oyb AB. OTcroga nmeem

tga= Bav - __mg . p __._mg )

Rax 2Rcx Cx 2tga

IMpoekuust Rex Moy4miiach OTpHIATENBHOM, MOCKOJBKY cuina R ¢ Hampasiena “BineBo—BBepx”. Moysib BEKTOpa
R’c Teneps nerko Haiitu us treopemsl [udaropa:
q—-— m
Rc= RZ +R. = % mg.
Y 2sina

3anaua pemieHa. B kadecTBe MpoBEpKH OTBETa MOXKHO PAaCCMOTPETH
KaKoe-HHOYJIb YCIIOBHE PAaBHOBECHS, KOTOPOE HE YJaCTBOBAJIO B HAIIIUX
ypaBHenusx. [loctymum cneayrommm obpazoMm. PaccMoTpum Touky mepe-
ceyenus D npsimoii AB 1 BepTUKaIbHOU MPSIMOM, BOJIb KOTOPOU Jeii-
ctByer cuna mg~ (cm. Puc. 4). Cuna tsbkectu U cuiia R7a, neficTByronue
Ha BCIO CHCTEMY M3 JBYX CTEp)KHEH, HE CO34al0T MOMEHTOB OTHOCHUTEIHHO
ocu D. D10 o3Hauaer, 4to u cuna R'c J0IKHA UMETh HyIEBOH MOMEHT, T. €.
ObITh HampasiieHa B0k CD (3T0 yTBepKIeHHe Ha3bIBACTCS ITPABUIIOM
Tpex cuir). 13 reoMeTpun JIErko MOIyIHUTh YCIIOBHE

tga= Rc,

Rex

KOTOPOE COIJIACYeTCsl ¢ HalJJCHHBIMH BhILIE BhIpakeHusiMu (6) u (7).

Puc. 4

Otser: Rc = mg.



3aaaua 5.

I/Iccnez[yeM, KakK COIPOTHUBJICHUEC KOJIbLla R 3aBUCUT OT MapaMETpOB 3ada4vu d, rn 1 ra. HYCTL YACIBbHOC COIIPO-
THBIICHHE MaTepuaja Koybla p. ITo ycimoBuio 3amaun 00KOBasi IOBEPXHOCTH MMOKPHITA CIIOEM MaTepHalia C HyJIEBBIM
COMMPOTUBJICHUCM. 3T0 O3HA4YacT, YTO HAIPSAKCHUC MCKIY J'IIO6I>IMI/I JABYMSA TOYKaMM Ha BHyTpeHHefI (I/IJ'II/I Ha BHCUI-
Hell) TOBEPXHOCTH PaBHO HYIIO, T. €. BCE TOUYKH SKBHUBAJCHTHHI. TakuM o0pa3oMm, cucTemMa oOJajacT CHUMMETpHUEH,
TOK TE€YET CTPOTO BIOJh paHalbHBIX HampaBiieHHi. O4eBHIHO, YTO CONMPOTHBICHHE R MpsAMO MpOMOpIHOHATE-
HO OTHOILICHUIO p/d, KOTOpPOC UMCET pa3sMEpHOCTb OMOB. 3TO O3HAa4YaeT, 4YTO pa3MEpPHBIC BCIMYUHDBI r'ruunr MOT'YT
BXOOIUTH B OTBET TOJIBKO B BUJIC OTHOLLICHUSA rz/rl, YTO IIO3BOJISLCT 3aIllUCaTh.

rR=fr 2 | )
d ri

Koneuno, Bmecto f(r2/ri) MoxHo Obpu10 OBl Hamucatb g(ri/r2), rae g(x) — apyras Oe3pasmepHas (QYHKIUA,
cBsizaHHas ¢ f(X) coorHomenneM g(x) = f(1/x). Jus perienus 3amaun He TPeOyeTCsl ONPENENsITh SBHBIA BHU]
dyuxuu f(x). CoorHormenne (8) B mepByro ouepes MO3BOJSET HaM OTMACIITAOMPOBATH UMEIONITNECS B YCIOBHH
JIaHHbIE, YTOOBI pacCCMaTPHUBATH KOJIbIA TOJIBKO TOM TOJIIMHEI, KOTOpas yKa3aHa B IOCJIeHEH CTpOKe TaOJINIIbI,
T. ¢. d = 0,5 mm. IIpu mepexoie K paCCMOTPESHHUIO KOJIbIIA B N Pa3 MEHBIIICH TOJIIMHBI JOCTATOYHO YMHOXHUTH
conportuBieHue R Ha n. B urore Tabinuiy MO>XKHO 3aIycaTh B CJICIYIOIIEM BHAC!

d, MM Tr1, MM T2, MM ‘ R, Om

0,5 1,0 10 80
0,5 5,0 15 38
0,5 2,0 60 ?

ITockonbKy CONPOTHUBICHHE 3aBHCHT TOJIBKO OT OTHOIICHHA I2/ri1, 00a paanmyca MOXKHO YMHOXXHUTh Ha OJHO H
TO XK€ YHUCIIO ¢ COXpaHeHHeM 3HadeHus R. 3anumiem Tabaumy B ciaelyroleM BUIE:

d, MM ri, MM TI2, MM ‘ R, Om

0,5 6,0 60 80
05 2,0 6,0 38
0,5 2,0 60 ?
3mech Mbl YMHOXKHJIM PaUyChl B IIEPBOM CTPOKE Ha 6, a BO BTOpOM cTpoke — Ha 2/5. Temeph BHIHO, YTO KOJIb-

[0 B TPETbEl CTPOKE IOJy4aeTcsi BIIOKEHHEM BTOPOTO KOJbLa B TepBoe. Tak Kak INpH TakoM BIIOXKECHHH Bce
OKPYXHOCTH OCTAIOTCSI 3KBHIIOTCHIMAJIbHBIMH B CHIIy CHUMMETPHM (BCE TOYKHM OKpPY>KHOCTH SKBHBAJICHTHBI, a TOK
TE4eT paguajbHO), MBI MUMEeM MOCSief0BaTesIbHOE COeNMHEHHE IBYX KOJEl, Y4TO JaeT HWTOTOBOE COMPOTHUBIICHUE
Ro =38 Om + 80 Om = 118 Om.

[TpousBeneHHbIE BhIIE MPe0Opa30BaHUsI MOXKHO MPOWLUTIOCTPUPOBATh ¢ MOMOILIbI0 Puc. 5.

3amady MOXHO OBLIO pemuTh U Ooiyiee anreOpamdeckuM crocobom. 3amumeM Gopmyny (8) ML Kaxaoro u3
KOJIEII B YCJIOBUU 3aJ[auM:

_ P
200m= 5 £(10),
_ P
190mMm = T o f(3),
p
Ro=mf(30).

s ynobcTBa 0003HaunM Oe3pazmepHyto Beauduny (1 Om) - (1 mm)/p 3a a. Torma MOXKHO 3amucaTh

£(10) = 40« 9)

f(3) = 19« (10)
2(30)

Ro = 7(1 OM (ll)

Hamra 3agaya — omnpenenuts 3HaueHue f(30), 3nas f(3) u f(10). [IpeacTaBuM NMpOU3BOIBEHOE KOJBIO C paguycamMu
r'1 ¥ I2 B BUJE [MOCIIEIOBATEIILHOTO MOAKIIOUEHHUS BIIOYKEHHBIX KOJIEIl C PaAUyCaMHu I'1, I's U I3, I'2 (r1 < I3 < r2).
IIpu nociienoBaTeTbHOM TTOAKIIOYESHUN COTPOTUBIICHHS CKJIaBIBAIOTCS, YTO MO3BOJSET 3aMHCaTh

T B

I ra Irs



. o

~1,0-10-20 ~LO=10-80
0,5 -6,0 =60 - 80
0.5-2.0-60-38

1,0-50-15-19 0,5-50-15-38

+ @ =

0,5-2,0-6,0-38

0,5-6,0-60-280 0,5-2,0-60-118

Puc. 5

IIpeoGpasyem apryMeHT GyHKIHY f B IeBOW 4aCTH ypaBHEHHS:

rJie mapameTphl I'3/r1 u r2/rs SBISIOTCS HE3aBUCUMBIMU. bosee mpocTasi 3alUCh 3TOrO TOXKIECTBA MUMEET BUJL
f(xy) = f(x) + f(y).
Tenepp sICHO, YTO UCKOMOE 3HAYCHHE PABHO
f(30) = f(3) + f(10) = 19 + 40 = 59ct.

3neck Mol ucnonb3oBanu (9) u (10). [Moxcrasisis ato B dopmyiny (11), Haxomum

2-5%
RO = Om =118 Om.
o
3ameyaHue: ¢ ucnionszoBanueM 3akoHa Oma B 1uddepeHIHanbHoN GopMe MOXKHO IMOKa3aTh, 4YTO HA CAMOM
nene f(x) = (1/2m) In X, ¥ U3 JaHHBIX 33J]a4H ONPENICIIUTh YASIbHOE COIPOTHUBIICHUE P (3TO HAXOIUTCS 332 paMKaMU
MIKOJILHOW MPOrpaMMBbl U He TpeOyeTcsl JUIsl pelIeHHs 3a1a4n).

Otser: 118 Om.



PaioHHbI 3Tan BcOUl nmo ¢pusuke 2025/2026 y4yeOHbINA roj
Kputepuu ouneHuBanusa u pemienus. 10 kiaacc. I BapuaHT

3azavua 1.

O003HaYNM HCKOMYIO JKECTKOCTBH MPYKHHBI depe3 K.

[TomecTnM Havano KOOpPAHMHAT B TOYKY, B KOTOPOW pacroJiaractcss BEPXHUH KOHEI NPY>KHHBI, €CIM OHA HE
nedopMHupoBaHa, M HampaBuM och X BHH3. HaiineM monoxeHue mapuka Xi IO HAJIHMBAaHHSA BOIBI U3 YCIOBHSA
paBHOBECHS:

mg

mg=kxi © xi= ki

[Ipn HanuBaHWYM BOJBI HA IMIAPHK Hamep3aeT jeln. OmpenennuM ero Maccy U3 ypaBHEHHs TEIJIOBOro OamaHca:

cm|T

cm(0°C - T) =AM S M= N

B Bone Ha mapuk M HaMep3LIMH Ha HETOo Jiex AeHCTBYeT cuiia ApxumMena:

M
F =pg V+— ,

A
P
PaccMOTpUM HOBOE TOJIOKEHUE PABHOBECHS CHCTEMBI:
kx +F =(m+M)g & x =g m-pV+cqT| 1-p, - (12)
2 A 2 k B )\ p_

3aMeTHM, YTO Py > Py, HOITOMY TPETh CIaraeMoe B KBaApaTHBIX ckoOKax B (12) orpunarensHoe. [Ipu onpeneneH-
HOM COOTHOIICHUH MEXAy MapaMeTpaMH 3a1a4i MOXKET OKa3aThes, 4To X2 < 0, TO €CTh IIPY’KUHA PAacTAHYTa, a He
c)KaTa B KOHEYHOM MOJI0KECHHUH.

Haiinem Teneps >KeCTKOCTh MPY>KHHBI:

2 1 h B A p;

OTBET: XECTKOCTh NPYXXHUHBI JaeTcs BbipaxeHueM (13).

3agaua 2.

O0603HauUNM paccTOSTHUE MEX]y JIAMIIOYKOH W TI0-
TosNkoM 4epe3 X. Ilnmockoe 3epkajio Ha notoske ¢Gop-
MHpyeT MHIUMOe n300paxenue Y mammnouku JI, koTopoe
PacIIoIOXKEeHO 3a 3€pPKajJoM | yIaJeHO OT Hero Ha TaKoe

e paccrosiHue X (cM. Puc. 6). OGnactv TeHU | MOty -
TEH!U Ha MOy HE U3MEHATCS, €CIIM yOpaTh 3epKaJIbHBIHA
MIOTOJIOK, 2 BMECTO 3TOT'0 B TOUKE, I'/Ie HAaXOAUTCS H300-
paXkeHHEe PaCIOIOKHUTH eIIle OJIHY TaKylo K€ JaMIIOUKY.
[IpoBeneM M3 JIaMIIOYKH M ee M300pakeHHs B 3ep-
Kalle JIy4H, IPOXO SIIINe Yepe3 Kpai crosa. ITH JIydn
OMPEJISNSIOT TPAHUIBI TeHH W TonyTeHu. O603HaUYNM
paccTosiHue OT Jjamnodku JI no crosa yepes y. SIcHo,
yro y = H — x — h. PaccmarpuBas nogo0ue Tpeyrosib-
HUKOB (cM. Puc. 6), Jerko mony4urs:

a r

y+2x_ y+2x+h'
a R

y~ y+h’




C yderom toro, uto R—r=d =a/3 u H = 4a, umeem kBagpaTHOE YpaBHECHHUE JIJIsI ONPEACIICHUS X:

x?+6ax —9a?=0.
Br1Oupas monoXUTeIbHBII KOPEeHBb, HAXOOUM, 9T0 X = 3a( 2 - 1).
OTBeT: naMmoyKa pacrosaraercs Ha paccTossHUY 3a( 2 — 1) OT moToJIKa.

3agaua 3.

ITockonbKy KOHCTPYKIIMIO 3aITyCKaroT 06€3 BpalleH!s, B MOMEHT BpeMEHH, IpPe/I-
IIECTBYIOIIUH TOMY, KOTJ]a HUTh JIOIHYJIA, BEPTUKAJIbHBIE TPOEKIIMH CKopocTel 000-
UX IIAapUKOB coBIajaloT. Korga npyxuHa pacupsMIisieTcs, OHa pacTaJIKHUBaeT Ia- 1)
PUKH, U3MEHIS WX CKOPOCTH. JIETKO MOHSTH, YTO B MOMEHT ‘“‘cpabaThiBaHUs” TIpY-
’KWHA OBLTa OPUEHTHPOBaHA TOPU3OHTAIBHO. B MPOTHBHOM cilydae BepTHKAIHHBIC
MPOEKIIMH CKOpPOCTEW IepecTann Obl COBNaAaTh, U HIAPUKH HE CMOIJIM OBl yHacTh
Ha TOJ OJTHOBpPEMEHHO. VHaue roBopsi, INIApUKH BCE BPEMs HAaxXOJATCS Ha OJHMHA-
KOBOM BBICOTE HaJ IoJIoM. [IpykuHa H3MEHSIET TOJIBKO TOPU30HTAIBHBIC TPOCKIIHH
ckopocreil. Halinem ato usamenenue. [Ipoiie Bcero 3To caenatb B CUCTEME LIEHTpa 2)
Macc HIapuKoB. B 3Tol cucTeme 10 pacupsiMiieHUs MIPYKUHBI MAPUKH TOKOMIINCH, a
IOCJIe paclpsAMIICHHs OHH B CHIIy 3aKOHA COXPaHEHHUS UMITYJIbCa pa3jeTaloTCs B MPo-
TUBOIIOJIOKHBIEC CTOPOHBI C PaBHBIMU 11O BCJINYUHE CKOPOCTIMMU. Haﬁ}IeM CKOpPOCTH
pasyiera u U3 3aKOHa COXPAaHEHHUS YHEPTUU:
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IIpn nBWXEeHHH B MOJIE TAXKECTH FOPU3OHTAIbHBIE MPOEKIUU CKOPOCTEH HE H3Me-
Hstorea. CrenoBaTenpHO, TOCIE cpabaThIBAaHUS NPY)KHHBI COOTBETCTBYIOIINE KOM-
MTOHEHTHI CKOPOCTEH MEepBOr0 M BTOPOTO HIAPUKOB B CHUCTEME OTCUETa, CBA3AHHOM C
KOMHATOM, CTAHOBATCS paBHBIMU Vo + U U Vo —U COOTBETCTBEHHO.

ITo ycnoBuio, MIapuKH yHalal Ha I0J OAHOBPEMEHHO U psanoM. IIpu aTom Bo Bpe-
Ms TI0JIeTa OHM MOTJIM COYAApAThCS CO CTEHaMH, HO He JPYr C APYIOM, TO €CTh
TOPU30HTAIbHBIE KOOPAWHATHI MIAPUKOB COBIAJANN BILIOTH J0 MOMEHTa CpabaThl-

3L
2L

3L
2L

3L
2L

Puc. 7

BaHUs TNPYXXWHBI U BHOBb COBHAJIM TOJBKO B MOMEHT MajeHHUs Ha moji. Mcciaemyem, Kak 3TO MOTJIO NPOU3OMTH.
OTMeTHM, YTO 32 BEPTUKAIBHBIMHU IEPEMEIICHUSIMH MIapUKOB CIECIUTh HEOOXOAMMOCTH HET, MOCKOJIbKY M3 COOT-
BETCTBYIOIIETO AHAIM3a MOXXHO HalTH TOJIBKO NMEPBOHAYAIBHYIO BBICOTY, C KOTOPOi 3aIlyCKaji KOHCTPYKIIHIO, YTO
ot Hac He TpeOyercs. [loaTromy OyneM oOCyKIaTh TOJBKO TOPHU30HTAIbHBIE MEpPeMEINeHNs maprukoB. O0o3HaYNM
yepe3 X UCKOMOE PAaCCTOSHHE OT JIEBOM CTEHBI 10 MeCTa MaAeHHUs. MBICIUMBI TPU CUTYyaIlH, KOTOPhIE CXEMaTHYHO

n3o0paxeHsl Ha Puc. 7:

1. Ckopocts 0 < u < Vo: nociie pacupsiMiIeHHs! IPY>KHHBI 00a MIapuKa MpoJ0JDKaIOT IBUTATHCS B IIEpBOHA -
4JaJbHOM HampasiieHHHU. [IepBeIi mapuk yagapseTcs o IpaByio CTEHY, ITOCII€ YeTO JIETUT HaBCTPedy BTOPOMY

MIAPUKY.

2. CkopocTth u > Vo: mociie pacupsiMJICHUsI IPY>KUHBI BTOPOH MIApUK HAa4YMHAET JIBUTAaTHCS B OOpAaTHOM Ha-
MPaBJICHUH C HEOOJIBIION CKOPOCTHIO M MaIaeT Ha MOJI, He YCIEeB J0JIETETh JI0 JeBOM cTeHbI. [1epBblil mapuk

yIapsieTcs O MpaBylo CTEHY, ITOCIIE Yero JOTOHSIET BTOPOH MIApHK.

3. CkopocTtb u > Vo: mociie pacnpsiMJIeHUsI IPY>KHUHBI BTOPOH MIApUK HAa4YMHAET JIBUTAaTHCS B OOpaTHOM Ha-
MPAaBIICHUH C IOCTATOYHO OO0JIbII0N cKOpocThio. Lllapuku BCTpedaroTcs Mocie TOro, Kak OHU 00a y1apsrcs o

COOTBETCTBYIOIIIUEC CTCHHI.

PaCCMOTpI/IM OCJICA0BATECIILHO BCE ClIydau, HAUWHAasA C IEpBOTo. le/lpaBHﬂeM BpEMs MOJIETA INAPUKOB OT MECTA,
e pacnupsasMuiIaChb MpPYyKHWHA, K MECTY HaJACHHU (HpI/I O9TOM YYHUTBIBACM, YTO IPHU yAape€ O CTCHY IOpU3OHTAJIbHAA
MMPOCKIUA CKOPOCTU HIapUKa MEHACTCA HAa NPOTHUBOIIOJIOKHYIO, TaAK KaK COyAap€HUC MPOUCXOAUT a0COIIOTHO yupy-

r0):

L+BL=-x) _x=2L  y_3,-L".
Vo+u Vo—-u Vo

(14)



EctecTBeHHO, uTO ycnoBue U < Vo paBHOCUJIBHO TOMY, 4TO X > 2L.

BTopoii cioydaif, o cyTH, He OTIMYAETCS OT IEPBOTO: PACCTOSHHE, MPEOI0JIEBAEMOE BTOPHIM MIAPUKOM IO TOPH -
30HTAJIH, TeIephb cocTaBisieT 2L —X, a BemnamnHa cKOpocTH paBHa U—Vo. CiaegoBaTenbHO, MBI TIOJIy4aeM ypaBHEHHE
a"anoruyHoe (14), 1 uckoMoe paccTOsIHHE JaeTcsl TEM K€ BhIpakeHHEeM. BrInuileM yciaoBHe TOTO, UTO NEPBBIM 11a-
PUK HE ylapsieTcs O JEBYIO CTEHY:

0<x<2L < Vo<u<3Vo.

PaccmoTtpum, HakoHEL, TPETUM cilydail:

— A%
L+BL=x)_2L+x x=1L—3L%

Vo+u u-Vo u

VYcnoBue X > 0 €eCTECTBEHHO PaBHOCUIBHO U > 3Vo. Ciyuail u = 3Vo COOTBETCTBYET CUTyallUH, KOTAa IIapUKHU
MONagaroT TOYHO B JIEBBIM yroid KOMHATBHI, 3TO “TOTpaHUYHAs” CHUTYyalus MEXIY BTOPBIM U TPETBUM CLECHAPHAMH.

Otset: npu 0 < u < 3Vo MIAPUKK NaAaroT Ha paccTosanuu 3 L < _Lu/Vo ot 1eBoii cTensl, npu U > 3Vo IapuKu
magaroT Ha pacctossHuH L — 3LVo/u oT neBoii cTeHsl, 31ech U = E/m.

3azavua 4.

O003HaYNM CHJIBI PEAKIINH, JCHCTBYIOIINE HA CTSPKHU B TOYKaX A U
C, coorBercTBeHHO R”A 1 R7c. Ha BCIO cHCTEMY B LIEJIOM, BKIIFOUYAIOLLY IO
CTep KHHM, IapHup B u rpys ¢ HuThIo, momuMo cwi R™a u R7c neiictByeT
TONBKO CHa TskecTH Mg (cMm. Puc. 8). IIoCKONBKY CHIBI YpaBHOBEIIEHEL,
MMEEeM CIICITYIOMIFE COOTHOIICHHUS IS POCKITUHA CHT:

Rax + Rex = 0, (15)
Ray + Ry =mg. (16)

Hanee ymobHO paccMOTpeTh MOMEHTBI CHJ, IEHCTBYIOIIMX Ha CTep-
»keHb BC, oTHOCHTENBHO OcH, mpoxozsiiel yepe3 Touky B. B atom ciyuae

Puc. 8
TUIEYO CHUITBI CO CTOPOHBI cTepkHs AB (trapuupa B), paBHO Hy:r0, TaK 9TO
MOJKHO Cpa3y HaWTHU IpoeKUuro Rey:
L 1
mg— =Rol & Re = ;mg. 1)

Yepes L Mb1 0603Haumnu mmnHy orpeska BC. M3 ypaBHenus (16) HaxoguM, YTO BepTHUKaJIbHAS IPOESKITUS CHIIBI
peakuuu B Touke A Takas xke: Ray = mg/2.

Ham ocranoces Haiitu BennunHy Rax = Rcex. [ 3TOro MOKHO, HallpuMeEp, pacCMOTPETh MOMEHTHI CHUI,
JEWCTBYIONIMX Ha cTepkeHb AB, oTHOcuTeNnbHO ocu B. MbI cpa3y 3amedaem, uro cuiia R™a I0JDKHA co31aBarh
HYJICBOM MOMEHT, T. €. ObITh HampanyieHa BIojb AB. Otcioga nmeem

tga= Ry - mg o g = -Mg (18)

Rax  2Rax A 2tga

Monynb BekTopa R”a Teneps sierko HaiiTu u3 Teopemsl [ugaropa:

g
Ra= Rj,+Rg, = - _ 78
2sina 3
3agaua pemleHa. B kauecTBe IMPOBEPKU OTBETA MOXKHO PACCMOTPETH
Kakoe-HUOy/Ib YCJIOBHE PaBHOBECHs, KOTOPOE HE yJ9acCTBOBAJIO B HAIINX
ypaBHeHusix. Iloctynum cnexyronum oopasoM. Paccmorpum TouKy mepe-
ceueHuss D mpsmoit AB m BepTHKambHON MPSAMOM, BIONH KOTOPOH Ieii-
crByeT cwina mg  (cm. Puc. 9). Cuna Tsokectn m cuna R7a, neficTByromme
Ha BCIO CUCTEMY U3 JIBYX CTEPXKHEH, HE CO3Jal0T MOMEHTOB OTHOCUTEIBHO

Puc. 9



ocu D. D10 o3mauaer, uTo M cuina R’c JOIDKHA MMETH HYJIEBOH MOMEHT, T. €. OBITh HampasieHa Bmoias CD (sTo
YTBEPI)KJCHHE HA3BIBACTCS MPABUIIOM TpexX cuil). M3 reoMeTpuu Jerko MOMy4HuTh YCIOBUE

Rey _ Rcy

tga = — ,
Rex  Rax

KOTOPOE COrNIaCyeTcsi ¢ HallJICHHBIMU BbIlIe BeipakeHusiMu (17) u (18).
Otset: Rc=mg/ 3.

3agavya 5.

Hccnemyem, kak CONpOTHUBIICHHE KONbIa R 3aBHCHUT OT mapaMmeTpoB 3amadu d, ri1 u I2. I[IycTs ynempHOE compo-
TUBJICHUEC MaTCpHrajia KoJiblia p Ilo YCJIOBUIO 3aJa1un 60KOBa${ MOBEPXHOCTH IMOKPBITA CJIOCM MaTCpHaja C HYJICBbIM
COMMPOTUBJICHUCM. 3T0 O3HA4YacT, YTO HANPSAKCHUC MECKIAY JIIO6LIMI/I ABYMs TOUKaMM Ha BHyTpeHHeﬁ (I/IJ'II/I Ha BHCLI-
Hell) TOBEPXHOCTH PaBHO HYIIO, T. €. BCE TOUYKH SKBHUBAJCHTHHI. TakuM o0pa3oMm, cucTemMa oOJajacT CHUMMETpHUCH,
TOK TE€YET CTPOTO BIOJh paHalbHBIX HampaBiieHHi. O4eBHIHO, YTO CONMPOTHBICHHE R TpsAMO MpOmOprrOHAIE-
HO OTHOIICHHIO p/d, KOTOPOE UMEET Pa3MEPHOCTh OMOB. DTO O3HAYACT, YTO Pa3MEPHBIC BEIHYHMHBI I't U I'2 MOTYT
BXOOIUTH B OTBET TOJIBKO B BUZIC OTHOLICHUSA rz/rl, YTO IIO3BOJILACT 3aIl1UCaTh.

rR=2r 22 | (19)
d I

Koneuno, Bmecto f(r2/ri) moxxno Owputo Obl HamwmcaThb g(ri/r2), rae g(x) — npyras Oe3pasmepHasl (yHKLHS,
cesa3anHas ¢ f(x) coorHomenuem g(x) = f(1/x). s peumenus 3anauu He TPEOYETCsS ONMPEACIISITH SBHBIA BH]L
¢ynkuun f(x). CoorHomenue (19) B mepBylo odepelp IMO3BOJISICT HAM OTMAaclITAaOMPOBATh MMEIOIIMECS B YCIOBHUHU
JIaHHBIS, YTOOBI pacCMaTPUBaTh KOJIbLA TOJBKO TOH TOJIIWHEI, KOTOpas yKa3aHa B IMOCISAHEH CTPOKE TaOIHLIbI,
T. e. d = 2 Mm. IIpu nepexone K pacCMOTPEHHIO KOJIbLIA B N pa3 MEHBIICH TOJIIIUHBI JOCTATOYHO YMHOXXHUTh
conporuBieHne R Ha n. B utore Tabnuity MO>KHO 3amucaTh B CJICAYIOLIEM BU/JIE:

d,MM 11, MM TI2, MM ‘ R, Om

2,0 3,0 15 14
2,0 5,0 10 6
2,0 6,0 60 ?

ITockonbKy CONPOTHUBICHHE 3aBHCHT TOJIBKO OT OTHOILICHHMA I2/ri1, 00a pannyca MOXKHO YMHOXXHUTh Ha OJHO H
TO K€ YHCIIO ¢ cOXpaHeHHeM 3HaueHus R. 3anumem Tabnuiy B cieayromeM BUe:

d, MM 11, MM T2, MM ‘ R, Om

2,0 6,0 30 14
2,0 30 60 6
2,0 6,0 60 ?
31ech MBI YMHOXXHJIM DPaauychl B MEPBOM CTPOKE Ha 2, a BO BTOpPOWM cTpoke — Ha 6. Temepb BHIHO, YTO KOJIb-

O B TPETbEH CTPOKE IIOJIy4aeTcsl BJIIOXKEHHEM IIEpBOrO KOJblla BO BTOpoe. Tak Kak NpU TaKOM BIIOXKEHUH BCE
OKpPY>KHOCTH OCTalOTCSl SKBHITOTCHIIMATHHBIMH B CHJIY CHMMETPUHU (BCE TOYKH OKPYKHOCTH JKBUBAJICHTHBI, a TOK
TE4eT paguajbHO), MBIl HUMeEeM MOCSie[0BaTesIbHOE COeNMHEHHE IBYX KOJEll, 4TO JaeT HWTOTOBOE COMPOTHUBIICHUE
Ro =14 Om+ 6 OMm = 20 Owm.

IIpousBeneHHbIE BbIIIE MPe0OpPa30BaHUsI MOXHO MPOMLIIOCTPUPOBaTh ¢ rmomoiisio Puc. 10.

3agady MOXXHO OBLIO pPelINTh M OoJiee anreOpamdeckuMm crocodom. 3amumiem Gopmyny (19) mms xaxmgoro us
KOJICII B YCJIOBUU 3aJ[a4H:

_ P
28 OMm = Tone f(5),

240mM= P f(2),

0,5 MM

P
Ro = — f(10).
2 MM



1,0-3,0-15-28 20-3,0-15-14

2,0-6,0-30-14
© - o
0,5-50-10-24 20-50-10-6
2,0-30-60-6
+ =
2,0-6,0-30-14
2,0-30-60-6 2,0-6,0-60-20
Puc. 10

Jns ynobcTBa 06003HaunM Oe3pazmMepHyto Beauduny (1 Om) - (1 mm)/p 3a a. Torma MOXKHO 3amucaTh

f(5) = 28a, (20)

f(2) = 12a, (21)
£(10)

Ro= —— Om. (22)

Hamra 3agaya — onpenenuts 3HadeHue f(10), 3uas f(2) u f(5). [IpeactaBuM MPOU3BOJIBLHOE KOJIBIIO C PagnycamMu
r1 ¥ I'2 B BUJIE MOCJIEAOBATEIHLHOTO MOAKIIFOYEHHS BIIOKEHHBIX KOJIEI] C PANyCaMU I'1, I's U I'3, I2 (r1 < I3 < 12).
[Ipu mociienoBaTeT-HOM MOAKIIOYSHUN COMPOTHUBIICHHS CKIIAIBIBAIOTCS, YTO TO3BOJISET 3aIIUCaTh

>

Irs rp
=f &= +f ™=
I I Is

f

IIpeobpa3yem aprymeHT pyHkiuu f B 1eBOI YacTH ypaBHEHHUSL:

rs T r r
Is 2 _¢ I3 ¢l2

rr rs I I3

f

rie mapameTpsl I3/r1 U I'2/T3 SBISIOTCS HE3aBHCHMBIMHU. bojee mpocTasi 3amuch 3TOTO TOXKIESCTBA MMEET BHI
f(xy) = f(x) + f(y).
Tenepb sICHO, YTO HCKOMO€E 3HAYEHHE PABHO
f(10) = f(2) + f(5) = 12 + 28a = 40a.

3nech Mbl ucnoib3obanu (20) u (21). [oncrasnss 3to B hopmyny (22), HaxoauM

400

Ro= — OMm =20 Om.
2a

10



3amevaHue: ¢ uctonbs3oBanneM 3akona Oma B qudpepeHnnanbHoi GopMe MOKHO MOKa3aTh, YTO HA CAMOM
nene f(x) = (1/2m) In X, ¥ U3 JAaHHBIX 33241 ONPENIEIIUTH YASIBHOE COPOTUBIICHUE P (3TO HAXOIHUTCS 32 paMKaMHU
LIKOJIBHOHM MTPOTrpaMMBI U HE TPEOYyeTCs ISl PEeIICHUS 3a/1auH).

Otsert: 20 OM.

PaitonHbI aTan BcOIll mo pusuke 2025/2026 y4eOHbIM roA
Kputepun onenuBanuda 3aza4d 10 kiaacca

3azavya 1 (Bcero 10 6a/10B)

A | YcioBue paBHOBecHs IIapuKa 10 HAJIMBAHUS BOJIBI. 2 6a/1a

B | YpaBuenue tenoBoro 0ananca Jisi OnpeiesICHUsl MacChl HAMEP3IIETO JIb/IA. 2 6a/uia

C | YcnoBue paBHOBECHS CHUCTEMBI ITOCJIC HAJIMBAHUS BOJIBI. 2 6a/uia

D | Belpaxkenue s cuiibl Apxumena. 2 6aJuia

E | ITomy4en otser. 2 6a/1a
Ipumeuanue:

Ecnu B ycioBUM paBHOBECHsI CUCTEMBI I0CJIE€ HAJIMBAHUSA BOJbI Cpa3y IOACTaBIECHA pa3HULA CHUI
TSDKECTH M CWII ApXuMe/ia, IeHCTBYIOIIMX Ha MIAPUK U HAaMEp3LINM JIEN, TO CTaBATCS MOJHbIE OB
3a myHKTHI C u D.

3azava 2 (Bcero 10 6a/10B)

A | TlocTpoeHo n300pa)xeHue JIaMIIOYKH B 3€pKajIbHOM IOTOJIKE. 2 6aJuia

B | Yka3aHo, 4To 00nacTh MOJIyTEHH COOTBETCTBYET Y4acTKy I10JIa, KOTOPBIA “OocBe- | 2 Gasuia
niaeTcs’ M300paKeHWEeM JIaMIIOYKH B MOTOJIKE, HO Ha KOTOPBIM HE IMOMaJaloT
JIy4H HAMPSIMYIO OT CAMOM JIaMITOYKH.

C | CocraBneHa cuctema ypaBHEHUH JUIsl HAXOXKICHUS PACCTOSIHHS OT JIAMIIOYKH | 4 6aJLia
JIO TIOTOJIKA.

D | ITonyueHn oTBer. 2 6aJuia

Ilpumeuanue:

Vr1BepxaeHue B myHkTe B MoxeT ObITh chOpMyIMPOBAHO, HAIPUMEDP, TEKCTOM, WJIM Ha YEPTEKE
MOTYT OBITh TIOCTPOEHBI JTy4YH U3 JIAMIIOUKH U €€ U300pakeHus1, poXoasiiue yepes Kpai crona. Ecin
pellIeHne HE COJIEP>KUT PUCYHKA C TOCTPOEHUSIMHU, TO OHO orleHuBaeTcs B 0 6asuios.

3agaua 3 (Bcero 10 6an10B)

A | HaiineHsl ropu30HTaIBHBIE TIPOSKIIMU CKOPOCTEH IIApUKOB TOCTIe cpabaThiBa- | 2 6asia
HUSI TIPY>KUHBI.

B | HaitneHo nckomoe paccTosiHue OT JIEBOM CTEHBI B CiIydae, Korja B mporecce | 3 6asuia
JIBUKEHUSI O CTEHY yAapseTCs TOJIBKO NMEPBBIN HIAPUK.
x=3L—2Lu/Vo (I BapuanT) wnm x = 3L — Lu/Vo (Il Bapuanr).




C | HaiineHo HCKOMO€ pacCTOSTHHE OT JIEBOW CTEHHI B cllydae, Korja B mpoiecce | 3 6aJia
JIBOKEHHUS O CTEHY yAapsIoTCs 00a MIapukKa.
x = 2L — 3LVo/u (I Bapuanr) wiu x = L — 3LVo/u (Il Bapuanr).

D | Vka3aHo, npu Kakux 3Ha4YCHUSIX mapaMeTpoB Vo, m, E peanusyercs TyHKT B | 2 6asia
ninu nyHKT C.

Ilpumeuanue:
B nynkte A craBurcs o 1 6amty 3a NpaBUILHO BBIITMCAHHBIE 3aKOHBI COXPAaHEHUS MTOJTHON
MEXaHUYECKOU SHEPTUU U MIPOCKIIMU UMITYJIbCA HA TOPU30HTAIBHYIO OCh.

3azava 4 (Bcero 10 6a/10B)

A | 3ancaHo 1Ba THOOBIX NPAaBUIIBHBIX YCIIOBHSI PABHOBECHSI. 2 6a/1a

B | Haiinena BepTrKaibHasi IPOSKIUs HCKOMOM CUJIbI peakiuu mg/2. 3 6a/1a

C | Haiinena ropu3oHTajbHas npoekius mg/(2 tg o) uiau 3HaueHue 11t KOHKpeT- | 3 6aJia
HOT'O @ U3 YCIIOBHS 3aJa4H.

D . \ 2 6a/uia
[Tosryuen npaBuibHbIN oTBEeT (Mg Wi mg/ 3).

Ilpumeuanue:

Ecnu pelienue BKIItO4aeT TOIBKO OJIHO MPAaBUIIBHOE YPaBHEHHUE, TO IyHKT A oLieHuBaeTcs B 1
6am1. IIpu OTCYyTCTBUM PUCYHKA C YKa3aHUEM CHUJI, YUYaCTBYIOIIUX B YPABHEHUSIX, pELLICHUE
OlLICHMBAeTCs U3 8§ OaUIoB.

3azava 5 (Bcero 10 6a/10B)

A | ConpotuBieHne KoJsiblla R 00paTHO MPOMOPIHUOHAIBHO TOJIIUHE d. 2 6a/1a
B | Conporusiienre R 3aBUCHT OT PaalycoB r1 M r2 TOJBKO Yepe3 OTHOIIEHHE r/ri | 3 6asia
(vt ri/r2).

C HpI/I BJIOKCHHUU KOJICH COIMPOTUBJICHUA CKIIAABIBAIOTCA, T. K. BHYTPCHHEC U 3 6a/1a
BHCIIHECC KOJIbIIA ITOAKIOYCHBI nocae008amenbHo.

D | IlomydeH oTBeT. 2 6a/1a

Ilpumeuanue:
Ecmu yrBepxknenue B nmyHkte C He chopMyIHpOBaHO SIBHO, HO UCTOJB3YETCS B pelIeHUH (HAapuMeEp,

B hopme f(xy) = f(x) + f(y)), To myukT C OLIGHMBACTCH B MOJIHBIN Oasil.
Ecnu pemtenne HaunHaetcs ¢ popmynsl R= " In(r /r Z (6163 KaKHX-JINOO MOsSICHEHUH, OTKy1a

2n
OHa clieyeT), To oHO oreHuBaercsi B 0 OaoB.



