PekomeHaaLumnm no
noArotoske K EN3 no punsmnke

LbiraHkoBa [1.B., pykosoantens OMO yuyntenemn pusmku



OCHOBHble M3MeHeHUs

* No1 n No2 — nHterpupoBaHHble 3a4aHNUA 6a30BOro YpoBHA COXKHOCTU
 OtTmeHa Ne13 (HanpaBneHusa BekTopa) u Ne24 (actpoHoMMUA)

* No24-N2o30 —4yacTb 2 € pa3BepPHYTbIM OTBETOM (KayecTBeHHaA 3a4a4a,
[Be pacyeTHble Ha 2 6banna, 3 pacyeTHble Ha 3 6anna, 1 pacyeTHada Ha
4 6anna)



[Tomep Nol

BribepHTe BCe BEPHEIE VIBEDAIEHHA O (HIHUECKHX SBICHHAX, BeIHUHHAX H
3AKOHOMEPHOCTAX. JamHmeTe mHGPEL, D01 KOTOPEIME OHH VEA3aHEL

1) Ilpr HeynpyroM COVIAPEHHH Tel BRIIOMHAIOTCH 33aK0H COXpAHEeHHA
HMITYIBCA H 3aK0H COXpPaHeHHA MeXaHHYeCcKOH 3HeprHH.

2) ApneHne pe30HAHCA HACTVIAET B KONeDATEMIRHOH CHCTEME IIPH COBIAICHHH
YACTOTEl BEIHYVAIAIOINEH CHIEI ¢ COOCTEEHHOH 9YacTOTOH KoIe0aTeIsHOH
CHCTEMEL

3) XaoTHUecKOe TeIUIOBOE [BHAEHHE HacTHII Tella MOpeKpallacTcd IIpH
TOCTHAEHHH TEPMOIHHAMHIECKOTO PABHOBECHA.

4) Hanpg#fHHOCTE MOM4, CO3TABAEMOr0 CHCTEMOH TOYSTHBRIX 3apATOR, PAaBHA
CEAAPHOH CYVMME HANPEHEHHOCTEH IIONA KARIOI0 3apaaa.

5) Cumma JlopeHma He »OEHCTEVET Ha 3apOKCHHBIE YacTHOEL BISTAOITHE
MaPALTeIbHO THHHAM HHIVEITHHE OJHOPOIHOTO MATHHTHOTO IIOJIA.

OTBeT:




[Tpnmep No2

2 I[aHbl CJICAYIOLIHC 3aBHCHMOCTH BCJIMYIHH!

A) 3aBHCHMOCTb MOJIYJISI HMITYJIbCA PABHOMEPHO JBHKYIIETOCS TEIa OT BPEMCHH;
b) 3aBHCHMOCTB JIaBJCHHA WICAJIBHOIO OHOATOMHOIO Ta3a OT e€ro oObeMa Ipu
H30TEPMHUCCKOM IIPOIECCE;

B) 3aBHCHMOCTH SHEprHH (POTOHA 3ICKTPOMATHHTHOTO H3IYUCHHS OT €r0 YacTOTHI.

YCTaHOBHTE COOTBETCTBHE MEKIY THMH 3aBHCHMOCTSMH H BHIAMH rpaHKoOB,
obo3naueHHbIX nuppamu 1-5. Jlns kaxaod 3aBucuMmocTH A-B mnoabepure
COOTBETCTBYIOIIHH BUJ rpadguka H 3anuimuTe B TaOiMIly BeIOpaHHBIE HH(PHI 0]
COOTBETCTBYIOIMMH OyKBaMHu.

0

(1) (3) (4) (5)

OtBeT:




[Tonmep 3a4aHMA Ha MHOMKECTBEHHbIN BbIOOP

SIeKTpHUecKad [ellb COCTOHT H3 ATHOMHHHEBOTO IPOBOIHAKA A, MOIBEIIeHHOrO
HA TOHKHX MeIHBIX [IPOBOIOYKAX H MONKTHYEHHOIO K HCTOYHHKY NOCTOSHHOIO
HaIpTKEHHA ¢epe3 peocTaT TaK, Kak IOKA3aHO Ha pHcyHke. CrpaBa oT
MPOBOJHUKA HAXONHTCS CeBepHBIH MOMOC IOCTOSHHOTO MATHHTA. [IOM3VHOK
PeOCTaTa ILTABHO epeMeIaloT 61paso.
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13 mnpHBegSHHOTO HIDKe CIHCKA BbIOEpHTe Bece BepHBle VIBepAISHHT,

OIMHCHIBAOIHE 3TOT Ipollecc. 3alHNIHTe MH(PLL, M0 KOTOPEIMH OHH VKA33HEL

1) CompoTHBIIeHHe peoCcTaTa YBeTHIHBACTCA.

2) JIHHHHM HHIVKIIHH MATHHTHOTO IIONS, CO3JaHHOTO MATHHTOM, BOIH3H
IPOBOJHHKA Ab HAIIPABIEHBI BIEBO.

3) Cuma Anvmepa, IeACTBYIOIDAL HA IPOBOTHHK Ab, VBeIMIHBASTCA.

4) CHIN HAaTTKeHHd [OPOBOIOYEK, HA KOTOPBIX MOIBEINeH MPOBOMHHK Ab,
VBeIHIHBAIOTCA.

5) CHIa TOKa, MpOTeKAIIEro II0 MPoBoIHHKY Ab, VBeIHIHBaeTCA.

OTBeT:




CTpYKTYypa 2-1 4aCcTh BapmaHTa

Tema Konunuecrtso 3agaHunmn

MexaHuKa 2, U3 HMx 1 — c obocHoBaHMeM BbiIbpaHHOM moaenm
MonekynsapHas ¢usmMka n TepMmoanHaMmKa 2
ANeKTpoAMHaAMMKaA 2, U3 HMXx 1 — onTuka (Ne29)

KBaHTOBaA dpU3MKa 1 (N226)



2-14aCTb BapmaHTa — Bce 3agaHus ¢ PO

Ne 3agaHuA TemaTuKa

24, KayecTBeHHas 3aaa4a, Y, 3 6anna

25, pacuéTtHas 3apava, MY, 2 6anna
26, pacuéTHas 3aaava, MY, 2 6anna
27, pacyéTHas 3aaada, BY, 3 6anna
28, pacyéTHas 3agava, BY, 3 6anna
29, pacuyéTHas 3aaada, BY, 3 6anna

30, pacyéTHas 3aaada, BY, 3 6anna, c obocHoBaHMEM
BbIbpaHHOM moaenu

MexaHnKa, MoNeKyNsipHaa pM3nKa U TepMOAMHAMMKA,
3NEKTPOAUHAMMUKA

MexaHuKa, MoneKkynapka
KBaHTOBaA dpun3MKa
MonekynapKa, mMexaHuKa
DNEeKTPOANHAMMKA, MONEKYIAPKA
OnTtuka

MexaHWKa: ABUMKEHUE CBA3AHHbIX TeN UAU HeYynpyrun
YAap



[Tprmep Ne30

30 | K Opycky maccoit M = 2 kr npukpernién Jérkni 610K (CM. PUCYHOK), Yepe3 Hero nepefporeHa
JNErKas HepacTsuKMMas HUTb, OJMH KOHEIl KOTOPOH NpPHBA3aH K CTeHe, a K JpYyromy
npukpemnsieso Tejao maccod m=0,75 kr. Ha 6pycok geitcrsyer cuna F=10 H.Onpegennre
veroperue Opycka. CpofojgHble KYCKH HUTH IMOPH30OHTAJBHBI M JIEJKAT B OJHOW BePTUKAILHON
IJIOCKOCTH, TeJia ABHTAalTCA BAOJbL OAHOM npsamoi. Maccoi 6/10ka # HUTH, a TAKXKe TPeHHeM
npeHebpeys,
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Kaxue 3axkons! Bbl ucmosbsoBamm Ajs onucanusi ssaumozeitcreus tea? OfocHyiite mx
[IPUMEHUMOCTE K JAHHOMY CJIVYalo.




Boamoxaoe pemenmne
Ob6ocHOBaAHHE

1. PaccmoTpum 3ajsauy B cHcTeMe OTcuéra, cBasaHHO# ¢ 3emuéil. Byaem cuutars a1y
cucremy orcuéra uaepumanbuoi (MCO).

2. Bpycox ¥ TejNo JABHIKYTCHA TMOCTYNATENbHO, II03TOMY ONMChIBAEM HMX MOJEJIBIO
MATEPHAJIBLHOH TOMKH HE3aBUCHMO OT MX pPasMepos.

3. U3 . 1 u 2 caeayer, uto asuixenue Opycka u tena B MCO onmceiBaercs BTOPBIM
zakoHoM HeloTona.

4. Hurs HeBecoma, OM0K uaeaseH (Macca 6J0oKa HWYTOMKHA, TPEHUS HET), HOITOMY
MOAYJIb CHJIBI HATAMKEHHS HUTH B J000i €€ ToOuKe OJMH M TOT Ke.

5. HuTh HepacTssKuMa, MOITOMY MOJAYJM YCKOPEHHH MOABMIKHOrO OJIOKa M Tesa m NpH
MX NMPAMOJHHEHHOM NOCTYNATEJLHOM JABHIKEHHH OTJIMUaTCA B 2 pasa.

Pemenne
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CucreMy oOTcuéTa, CBASAHHYI0 ¢ 3emiéi, OyaeM CyYMTaTh HHEPIHANBHOH. 3anuiiem
BTOpO#i 3akoH HpioToHA B NMpPOEKNMAX HA TOPHIOHTAJBHYIO OChb JUIA Teja M Opycka:

ma, =T\; Ma,=F-T,, rae a, u a, — yckopenus Teja u Opycka, T, — cuja HATAKeHHA
autH, T, — cuia, ¢ KOTOpoH 00K jeiicTByeT Ha GPYCOK.



[Tomep Ne30

30 | Hesecomeli crepixenk AB ¢ aBYMS MaJbiMM I'PY3HKaMH
maccamu m, =200 r u m,=100 r, pacnojoOXKeHHBIMH
B Toukax C ¥ B COOTBeTCTBeHHO, IIAPHMPHO 3aKpEIIEH
B Toyre A, I'pya maccoit M = 100 r noasenien K njaealbHOMY
GIOKY 3a HEBECOMYI) H HEpacTsyKUMyl HHUTb, ApYroi
KOHEell, KOTOpOil COeAMHEH C HHMHHMM KOHIIOM CTepXHA,
KaK [0Ka3aHo Ha pucyHke. Bes cucrema HaxXoauTcs
B PABHOBECHM: CTeP:KeHb OTKJOHEH OT BePTHUKAIN Ha YyroJ
o =30° a HATH COCTABJSIET YIOJ ¢ BePTHKAJALIO, PaBHBIH
B=30°. Paccrosnme AC=b=25 cm. Onpenenure jauny [ ' ' [M]
crep:kua AB. Cpenaiite pHCYHOK € YKasaHueM CWJI,

JeHCeTBYIOIINX Ha rpy3 M M cTepikeHb.

Kakue 3akoHBI BBl MCHOJB30BATH A ONMCAHMA paBHOBecust cuereMhbi? ODOCHVHTE HX
OPUMEHMMOCTE K JAHHOMY CJIy4alo.

ITpoeepvme, wmobvt Kaxcdvii omeéem Oon 3anucan paOom ¢ HOMEPOM
coomeememaeyouezo 3a0anus.




30

Boamoxnoe pemenue

ObocHOBaHHE

1. PaccMoTpuM 3ajady B CMCTEMe OTcuyéra, cBAsaHHON c 3emaéi. Bygem cuuraths aTy
cucremy orcuéra mwHepumanbuoi (MCO).

2. OnuceiBaem CTep:KeHb MojeNblo TBépaoro tena (GopMma ¥ pasMepnl Tejla HEU3MEHHBI,
paccTogHMe MeXKAY JI0BIMM ABYMs TOYKAMH TeJa OCTAETCHA HEeU3MEHHBIM).

3. JhioGoe pABMIKEeHHe TBEPAOro Teja SABIASETCHA CYNEPIO3UIHEH NOCTYNATeJIbHOro
¥ BpamaresbHOro AsuikeHuit. ITosromy yenosumit paBHosecusa Teépgoro teaa B HMCO
POBHO JIBa; OJAHO MAJIA NOCTYIATEJbLHOIO [ABWIKEHHA, Apyroe -— J[Uifd BpamlaTeJbHOro
ABHIKEHM .

4. B KauecTBe OCH, OTHOCHUTEJLHO KOTOpPOH OyiaeM CYMTATHL CYMMY MOMEHTOB CHUJI,
JeHCTBYIONINX HA CTEpP:KeHb, BhIOepeM OCh, MPOXOAAINYI0 NepHeHAHKYJISAPHO INIOCKOCTH
PHCYHKA 4epe3 TOYKY LIAPHUPHOrO KpemaeHHA (Touky A).

5. Hwute Hesecoma, ©Oa0x wunaeasedn (Macca OJoKa yi
HUYTOXHA, TPEHUA HeT), I0ITOMY MOAVJL CHJBI
HATSIKECHUS HATH B 1000 €€ ToOuKe OAMH M TOT JKe.

Pemenue

1. Bseaém paexaproBy cucremy kKoopaHuar xOy, Kak
nokaszano Ha pucyHke. [lockonbky rpys M HaxoauTcs
B pPABHOBECHH, COrNIACHO BTOpoMy 3akony Helorona

T,-Mg=0. (1)

2. Ha crepikeHb ¢ rpysaMu m, ¥ m, AeHCTBYIOT CHJbL Mg

U m,g , a Takie cuna HarTa:keHusa HUTH Tp. ITocKoNMBRY Y™M&E




[Tomep Ne30

30 | [ABa mapuka noABeIIeHBI HA BEPTHKATLHEIX TOHKMX
HUTAX TAK, YTO OHH HAXOAATCA Ha OJAHONI BhIicOoTe. Mexay
HIapMKaMM HaxoJMTCs CXKATad W CBA3AHHAA HUTHIO
Jérxkada mnpyxuHa. Ilpy nepeRHraHUH CBA3BLIBAIOIEH
HUTH IIPYKHHA PaACHpAMJSETCs, PacTalKHUBaeT IIAPUKH
M najaer BHU3. B peayabTaTe HHTH OTKJOHAKTCHA
B pasHbie CTOPOHBLI Ha OJAMHaKOBBIe yriael. Onpeapemnure
OTHOIIEHHE Mace IIapuKosn %, eciny JeBad HHUTH

1
B 2 pasa anueHee mpaBoil. CyuTarh BEeJWYMHY CHATHA

NPY¥HHB BO MHOI'O pa3 MeHbIe JIHH HUTEH,

Kakue 3axkoHel Bbl Hcnoabp3oBaam Ajsl  ONMCAHUA
paaumojenncreust Ten? OOocHylTe HX DPUMEHHMMOCTH
K AQHHOMY CJy4alo.



Boamosxnoe pemenmne

O6ocHoBanue

1. PaccmoTrpuM 3ajady B cucTemMe OTCYéTa, cBasaHHOM ¢ 3emaéit. Byaem cumrarth ary
cucremy orcyéra umuepnuansHou (MCO).

2. lllapuxku HEMeOT MaJbie pasMepsi 110 CPABHEHMIO ¢ JUIMHONH HUTH, [10ITOMY ONHCHIBAEM
UX MOJENbI) MaTePHAILHON TOYKH.

3. Ilpm mnepexuraHum HHTH OPYKWHA TOJKaer o0a MIapMKa, AeCTBYS HA MIAPDHKH
BHYTPeHHEH CHJIOH — CHJION yIIPyrocTH, Bce BHEIIHHME CHJIbI, ACHCTBYIOIME HA CHCTEMY
JABYX INAPHUKOB, HANPABJICHBI BEePTHKAIBHO (CHJIBI THKECTH M HATSKEHHUS HUTeH),
MO3TOMY COXPAHSETCA TOPH3OHTANBHAA NPOEKIHA MMIOYJIbCA CHCTEMbl IIAPHKOB,
NOCKOJBbKY MMNYJLC NPYKHHEI NpeHeOpexuMo Maj M3-3a eé MAJol MAacchl.

4. B nponecce ABMIKEHHA Ka/JA0ro miapuKa Ha HUTH K BepXHel TOYKe CBOeH TPAEKTOPHH
Ha KaM /bl M3 HMX JACHCTBYIOT CHJA THAMKECTH mg W CWIa HATSKEHHsA HUTH 7.
Hsmenenne mexannveckoit sHeprum mapuka 8 MCO pasro pabore Bcex HEeNOTEHIMANbHBIX
CHJI, NPHJIOKEHHBIX K HeMy. B mannom ciyuae eIMHCTBeHHOH TAKOH CHJIOH ABJIAETCH
cuna matasenns HuTH T. B kampoéi touke rtpaexkropuu T L0, rge O — cKOpocTsh
mapuka, moaroMy pabora cuibl T paBHa HYJIO, a MeXaHW4YeCKas JHEPrus Kayaoro
IAPHKA HA 9TOM y4YaCTKe €ro ABHXKEeHHA COXPAaHAeTCH.

Pemenne

Ilocae nepesKuranus HUTH NPYKUHA s
pacupAMUTCA, cooldlias mIapuKaM HavajlbHbIe p
CKOPOCTH U M U,. 3anuileM 3aKOH COXPaHEHHHA ‘a]

UMIYJIBCA JUIA CHCTEMBI HIAPHKOB B NPOEKIUAX
Ha 0Ch X (CM. PHCYHOK):

0 ==y +Myls.

Hnsa  onmcanus  jganbHEHIIero  ABMIKeHHSA
Rax/J0ro IapuMKa BOCHOJIB3YEMCH 3aKOHOM
COXpPaHeHMs IOJHON MeXaHWYEeCKOH SHEepPrum:
2
myty

S myghy =m gLy (1-cos a),




