MockoBCKU rocyIapCcTBeHHbIH YHUBepcuTeT uMeHu M.B. JlomoHocoBa
Oummmnuana «Jlomonocos 2021/2022» no ¢pusuxe
3akarounTeabHbI dTan 1aa 10-x — 11-x ki1accoB

Bapuant 1 (pemenns)

1.2.1. 3agaya. Ilo n1ByM npsiMbIM 10pOTaM, NEPIECHIAUKYIISIPHBIM APYT APYTY, €ayT
C TOCTOSITHHBIMU CKOPOCTSIMH J[Ba aBTOMOOWIIA. B HEKOTOpBIi MOMEHT BpEeMEHHU
paccTosiHue MeXJly aBTOMOOWISAMH CTajl0 MUHUMANbHBIM U paBHbIM S = 100 M, a
gepe3 T =10 ¢ yaBomnoch. Haifmure CKOpPOCTh Vi MEPBOTO aBTOMOOWIIS, €CIH
CKOPOCTh BTOPOTO aBTOMOOMJIS V2 = 36 kM/4. OTBET MPUBEAUTE B KM/U.

Bonpocsl. [laiite onpenenenue ckopoctu. CHopMyTupyiTe 3aKOH CI0KEHUE CKOPOCTEH.

1.2.1. Pemienne. Ha pucynke n300paxeHo NOJI0KEHUE aBTOMOOMIEH B MOMEHT BPEMEHH, KOrJa

1B paccTosiHAe MeXy HUIMH MHHAMAIIBHO M PaBHO S (Touku 1 u 2), a Takxke B
MOMEHT, KOTJIa PacCTOsHHE MEXTy HUMH paBHO 2S (touku 1'm 2'). Ilo
3aKOHY CIJIO)KEHHUSI CKOPOCTEH OTHOCUTENIbHAs CKOPOCTb aBTOMOOMIEH

Vo =V, —V;, a ee MOIyNb V= JVZ +V5 . B MOMEHT, KOT/ia PacCTOSIHHE
MEXIy aBTOMOOMJISIMA MUHHMAaJIbHO, BEKTOP MX OTHOCHTEIBHOW CKOPOCTH
V,,, TEPIEeHIUKYISIPEH OTPe3Ky NPSMOH, COCIMHSIOMEH aBTOMOOWIH

(otpesky 1-2 Ha pucyHke). Moaylb OTHOCHUTEIBHOTO IEpEeMElICHUs

o 2 2
aBTOMOOMIIEH 3a BpeMsl T (AIuHa oTpeska 2-3) paBeH V., T =4/ Vi +V; 1. Ilo Teopeme IIndaropa
paccTOsIHUE MEXy aBTOMOOMIAMU (AJIMHA OTpe3Ka 1-3), paBHOE MO YCIOBHIO 2S, YJOBIETBOPSIET

3s?
COOTHOIIICHUIO (2s)? =5+ (Vl2 +V§ )-7%. Otcrona V=4 SV Orger:
T

352 2
Vi=4——V; & 141 m/c ~50,9 km/u.
T



2.8.1. 3agaua. B npounom cocyae ooremom V =0,1 M° HaxomuTes cMech u3 vi = 0,05 Mo
BOJIOpPOIa U V2 = 1 Monb cyxoro Bo3ayxa. Haifaure OoTHOCHTENbHYIO BiIaxHOCTh f Bo3myxa B
cocylie TOCe CrOpaHusl BOJOPOJa M OXJKICHHS COACPKUMOTO COCylda J0 TeMIepaTypbl
t=20°C. JlaBieHuWe HACBHIIMICHHOTO BOJSHOTO Mapa Ipu 3Tol Temmeparype Pu = 2330 Ila.
MaccoBast 107151 KHCIOpOJa B BO3AYyXE cocTaBisieT NpumepHo 23%. YHuBepcaibHas razoBas
nocrosiaHas R =8,31 Jx/(moinb-K).

Bonpocsl. Kakue Buibl mapoobpazoBanus Bl 3HaeTe? JlaiiTe onpeneneHue yneabHOW TETIOTH
napooOpa3zoBaHusl.

2.8.1. Pemenue. YpaBHEHHE pEaKIMU TOPEHHUS BOJAOPOJAa B KHCJIOPOAE HMEET BHUI:
2H, +0, =2H,0. Orcroga cinemyer, 4TO KOJIMYECTBO MOJEW CrOpPEBLIETO BOJOPOJA PABHO

KOJIMYECTBY MOJICH 00pa30BaBIIErocsi BOASHOTO IMapa M BJABOE MPEBBIIIACT KOJUYECTBO MOJICH
\Y
TpeOyromerocs ansi roperus kucinopona. Ilockonsky 0,23v, >?l, UMEIOILETOCsI B COCYJe

BO3JyXa C M30BITKOM XBAaTUT AJI MOJHOTO cropaHusi Bojgopona. CremoBareibHO, B BO3IyXe
oOpa3yetrcs vi Mojeil BoasHoro mapa. Hcmonb3ys ypaBHenue MenzaeneeBa—Kmaneiipona,

RT
HaxoJuM MapluajbHOE JaBJICHUWE BOASHOIO mapa: P = V1 , tme T =t+273°C=293 K.
RT
OTHOCUTEIbHAS BIAKHOCTh Bo3ayxa f = Pv v ~0,52.
Pp Py

v,RT
P

OtBer. f = ~ 0,52 wm 52%.



3.8.2. 3apaya. Manenpkuii mapuk Maccoir m = 10T, Hecymmii 3apsn Q = 10% Kn, mazer mHa
m.,q —¢ p DJIAOKYH0 HENPOBOMAIIYIO CIIHIY, PacHOJOKEHHYI0 Tropu3oHTaibHO. C
IIOMOILBIO JIETKOM HEMPOBOAIIEH MPYKHUHBI IIAPUK CBA3AaH C HEMOABHKHON
onopoil. Ha 0lHOM rOpHU30HTAIILHOM ypOBHE C 3TUM IIAPUKOM U B TOU XkKe
BEPTUKAJIbHON IUIOCKOCTH 3aKpeIUleH BTOPOW MaleHbKMH IIapuK, HecylmMi 3apsng —( (cMm.
pHCYHOK). B monoxeHuu paBHOBeCHs paccTosiHUEe MexAy mapukamu paBHo L =50 cm. Korma
HOJBMKHBIN IIAPUK CMECTHIIN OT MOJIOKEHUS pAaBHOBECHUS Ha MaJIO€ PACCTOSIHUE U OTITYCTHIIU, OH
CTajl CoBeplIaTh rapMOHHMYEeCKHe Kojebanus ¢ yacroroit f=1,47 I'u. Haiimure kecTKOCTbH

A

i

k w— [ —

HPYXUHBI K. DJIeKTpHYecKasi IOCTOSIHHAS € = 8,85-107'% d/m.

Vkaszanue. Tlpu pacderax BOCIOJB3YHTECh NpubOMmKeHHo dopmymoi (1+X)* =1+ axX,
CIIpaBeUIMBOM Npu oX <<1.

Bonpocsl. [laiite onpeneneHue HanpsHKEHHOCTH Anekrpuueckoro moinst. Cdhopmynupyiite
IPUHIUI CYNEPIO3ULUH FTEKTPUUECKUX MOJIEH.

3.8.2. Pemenue. B monoeHWH paBHOBECHsI IIApUKa MPY)KWHA pacTsHyTa Ha BenuuuHy Al,
2

9
5 -

4ng,L

CoBMecTUM HayaJlo KOOPJHHAT C IOJIO)KEHUEM IIapUKa B COCTOSIHUM PAaBHOBECUS U HAIPaBUM

koopauHaTHylo ocb OX  BmpaBo. Ilo  Bropomy 3akony  HpioTona  umeem:
2

mxX =—k(x+Al) + S N , TIe X — CMEUICHHWE MIapHKa OT MOJOXCHHUS PABHOBECHS, a
Amgy (L — x)?
0

TOYKaMU 00O03Ha4YeHa BTOpas MIPOM3BOJHAS 10 BPEMEHH. YUHTHIBas, 4TO X << L, mpeoOpazyem

KOTOPYI0O MOYKHO HaWTH, MCIONb3ys 3akoH ['yka um 3akoH Kymnona, a umenHo KAl =

q? x\° 2X
TMOC/IeHEeE CaraeMoe ClefylomumM obpasom: ———|1-—| ~———|1+—| B wurore
4meyl L 4me,l
2

s K
YpaBHCHHUEC JBHWKCHMA IIapuUKa IIPUHUMACT BUI: X+| — — a

— x=0. CnenoBareinnHo,
m 2me,mL

IIapUK COBEPIIIaeT rapMOHHYECKHE KOJIeOaHus ¢ KpyroBoi yactotod o = 27f =

2

q
Orcroma k = (27f )?m+ .
(ent) 2neyl®
02
Oteer: k = (2nf)°m+—— ~1 H/m.

2me, L



4.1.1. 3apaua. Tonkas coOuparomas JHWH3a TUIOTHO BCTaBJI€HA B KPYIJIo€ OTBEPCTHE B
Henpo3payHoii mmpme. Ha paccrosunu | =8 cM  oT JIMH3BI  pacmoyioKeH — OKpaH,

NEPHEHAUKYISIPHBIN €€ TJIABHOW ONTHYECKOU OcH. 110 Apyryro CTOpOHY OT JMH3BI B €€ IJIaBHOM
(okyce HaX0IUTCs TOYEUHBIN NCTOYHUK cBeTa. [Ipu 3ToM Ha 3KpaHe HabJIt0JaeTCsl CBETIIOE ISTHO
muamerpoM D =5 cm. Korma ucTouHMK mepeMecTWiav B TOYKY, HAXOJSIIYIOCS Ha TJIAaBHOM

ONTHYECKON OCH JIMH3BI Ha YJBOCHHOM ()OKYCHOM PACCTOSIHUM OT JIMH3BI, IHAMETP CBETJIOrO
IsITHA Ha 3Kkpane cran paBHbiM 0 =3 cm. Haiinmute dpokycHoe paccrosuue auH3bI F .

Bonpocsl. Jlaiite onpenenenust GOKYCHOTO PACCTOSIHUS M ONTHYECKOMN CHITBI TOHKOW JTMH3BI.

4.1.1. Pemienne. X0/ OAHOTO U3 JIyyel, OTPAaHUYMBAIOIINX pa3MEpP CBETOBOTO IMATHA HA SKpPaHE,
------------- M300pakeH Ha PUCYHKE IPHU JIBYX MOJIOKEHUAX ncTouHuka. Korma
JI dn D/2 wucrounuk nmomenieH B pOKyC JIMH3BI, TUAMETP CBETIIOrO ISTHA HA

¥ JKpaHe COBIAJAaeT C JUaMETPOM JIMH3bl. EciauM MCTOYHHK
2FF / 2F pacmonoxeH Ha paccTosHHE a> F 0T 1HH3bI, TO paccTosHME b
v OT JIMH3bI J10 €r0 JEHCTBUTEIBHOIO U300paKeHUs OIpeesieTcs

. aF
10 (1)OpMy.H€ TOHKOU JIMH3bI _+B = E " paBHO b = —a = .B YaCTHOCTH, IIPpHU a=2F wumeem
a —
2F -1
b = 2F . 13 mogo0ust TpeyrolsHUKOB (CM. PUCYHOK) CIIETyET, UTO D = TR Orcroia HaxXO UM
DI

F=——=10cm.
2(D-d)

Oteer: F =L =10 cmMm.
2(D-d)



Kpurepuu oueHku

3agaum (Kaxaas 3a1a4a OLEHUBAETCS MAKCHMAIbHO B 15 6ay10B)

1. 3anaua BoBce He pemanack — () 6as10B.

2.3ajaya HE pelieHa, HO CcJeNiaH MOSICHAIONMN PUCYHOK (eciau TpeOyercs), YaCTHYHO
chopMyIHpOBaHBI HEOOXOAMMBIE (U3HUECKUE 3aKOHBI — 1 — 5 GaJjiioB.

3. 3agaua He perieHa, HO MPaBHWILHO cHOPMYITUPOBAHBI (PU3NICCKHUE 3aKOHBI U IPABHIILHO
3anvcaHbl OCHOBHBIE ypaBHEHHS, HEOOXOIUMBIE JUIsl perieHus 3a1aun — 6 — 10 6aJu1oB.

4. 3anava penieHa, HO JOMYIIEHBI HE3HAYUTEIbHBIC MTorpemHocTy — 11-14 6aslioBs.

5. 3aj1a4a pelieHa NOJHOCTHIO U ITOJIYUEH ITPaBWIIbHBIN OTBET — 15 6aJl1oB.

Teopernuyeckue Bonpochl (MakcuMajibHas oneHka 10 6a/10B)

1. OTBer 10 cymecTBy 00€nXx 4acTeil Bompoca MOJHOCThIO OTCYTCTBYET — () 6aJ1J10B.

2. OTBeT SBISIETCS HEMOJHBIM (JJaH OTBET TOJIBKO Ha OJIHY YacTh Bompoca) — 1 — 5 faJia.

3. OtBer sBisieTCS HEMOJHBIM (MaHbBl (OPMATIbHO OTBETHI Ha 00€ YacTH BOMPOCA, HO
OTCYTCTBYIOT MJIM HE MOJIHOCTBIO IIPUBEACHBI HEOOXOAUMbIC TIOsICHEHHs) — 6 — 9 GasioB

4. OtBer sBiAETCA MOJHBIM (CONEPXKUT IO O0EMM YacTAM BOIpPOCa HEOOXOAMMBIE
buznyecKre NOHATUS U BEJIMYUHBI C IOSICHEHHEM uX cMbicna) — 10 6asioB.



