3ajanus ¢ pelIeHUAMHA
no ¢pusuke s nposenenus Il typa Beepoccniickoit
0JIMMIIMAIBI IIKOJBbHUKOB 11 KiIacca HA TeppUTOPUM

KemepoBckoii o0s1actu B 2023/2024 yuedHom roay



Bceepoccuiickasi 01uMIIMAaAa IKOJBHUKOB 11

(MmyHununaabHbIin) 3tan Ousuka 11 kaace

Oo1m1ee BpeMs BBITOIHEHUS paboThl — 2 yaca 30 MUHYT.

3amaua 1
ABTOMOOMIIb JBUKETCS CO CKOPOCThIO V= 72 kM/4. C Kakoil CKOPOCTHIO
OTHOCHUTENFHO 3€MJIM JBM)KETCA: a) HIDKHSS TOYKa KoJyieca; 0) BEpPXHSsSI TOYKa
KOJieca; B) TOUKa KoJjieca, IBUKYIIEeCs EPIEHIUKYIIPHO 3€MJIH; T) OCh KoJieca?
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Bce Toukm Koyieca ABMKYTCS TMIOCTYNMATEIbHO BMECTE C aBTOMOOWIEM U
BpalllaTeJIbHO OTHOCUTEIBHO OCH KoJieca. B OTCYyTCTBMM MpOCKaIb3bIBaHUS
CKOPOCTh HHWKHEW Touku paBHa 0, KOTOpas CKJIAJbIBA€TCS U3 MOCTYMATEIBHOTO
JIBIKEHUS aBTOMOOWIIS ¥ BpalIaTEIbHOTO JIBUXKEHUS KoJieca.

a) HIDKHSS TOuKa Kojeca (1) mokoutcs ee ckopocTh paBHa 0.

0) mnsa BepxHeW TOukM KoJjieca (3 Ha PHCYHKE) HANpPaBJICHHUS CKOPOCTH
MOCTYINATEIbHOTO W BpallaTeIbHOTO JIBU)KEHUS COBMANAIOT M CKJIAJbIBAIOTCH,
CJIeIOBaTEIbHO, CKOPOCTh ABUKEHUSI BEpXHEHN TOUKHU Kojieca 2V = 144 km/4 unu 40
M/cC.

B) TOYEK KoJieca, ABWXKYIIUXCS NEPHeHAUKYIIpHO 3eMiau naBe (2 u 4),
HaMpaBJICHUS CKOPOCTH  TOCTYMHaTeIbHOIO MW  BPAIIATEIbHOTO  JIBMXKCHUS
NEPHEHIUKYJISIPHBl M TPU CIOKEHUU OOpa3ylT KaTeThbl MPsIMOYTOJIHLHOTO
pPaBHOOEIPEHHOTO TPEYTOJbHUKA, CJIEI0OBATEIHLHO, CKOPOCTh JIBIKCHHSI BEPXHEH
TOYKHM Kosieca +/2V = 101,8 xm/g nmm 28,3 m/c.

r) ocb koyieca (5) He Bpamiaercs, JBHXKEHUE TOJIBKO IIOCTYIMATENIbHOE CO
CKOpPOCTHIO V = 72 km/4 unu 20 m/c.



Kpumepuu oyenxu

PucyHoOK ¢ moctynaTenbHbIM U BpallaTeIbHBIM JBUKEHUEM — 2 Oajuia.
Omnpenenenue ckopocTu 4 Touek o 2 daia.

Max — 10 6amos.

3agaua 2
Kycok nepesa (mmotHOcTh 650 Kr/mM°) B (OpME YCEUEHHOrO KOHyCa y
KOTOPOro Mayblid paguyc B 1.5 paza MeHbpmie OosblIoro, a Beicota paBHa 0.2 M.
Y cedeHHbI KOHYC TJIaBaeT B IEPEBEPHYTOM BHJIE B BOJIE (MaJIbIif KPYT MOTPY’KEH,
Oonpmiol — Hax Bomoi). Ha koHyc cBepxy Bcraer Manpuuk Maccoil 40 kr. Ilpu
KaKOM MUHUMAJbHOM PaJlyce MEHBIIEr0 Kpyra yCEUeHHOTO KOHyCa MallbuYUK He
3aMOYHT HOT?

Pemenue
O06beM yceueHHOro KoHyca paseH V = 3 h(rl +0rh + 15 ) 54 15- hl’l

Ha KoHyC IEUCTBYIOT CHIIBI TSDKECTH U ApxuMenoBa cwia. Ecinu ycinoBue — He
3aMOYUTH HOTU, TO YCEUEHHBI KOHYC JOJHKEH ObITh MOTPYXKEH B BOAY LEIUKOM:

my,g +g4.75-hr12pg = 24.75- hrlzpwg

Smb
4.757-h(py, —p)

Otkyna I} = \/ , moacTaBysis gaHabe monydum 0.339<0.3 (m).

Kpumepuu oyenxu
3anuch paBHOBECHUS — 5
OmnpeneneHue paguyca - 5
Max 10



3agaua 3

DJIeKTpUYECKasi CXeMa COCTOMT M3 Habopa pPEe3UCTOPOB, COCIUHEHHBIX
CJIEAYIOIIMM 00pa3oMm:
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K toukam A u B mpuniokeHo noctostHHoe Hampsbkenue U. Uemy paBHO
CONPOTHUBJIEHUE MEKIY Toukamu A u B, eciiu r=1 Om?

Pemenune
Jlo6aBUM K 4epTExKY CIACAYIOIIUE JSTaIH.

[TonHOE MaseHre HaANPSHYKEHUE JOJKHO HE 3aBUCETh OT NOPSAAKA, B KOTOPOM
MIPOXOAUTCS KOHTYP MO KPAWHUM IYTSIM:

U=Upc +Ucg =Upp +Upg

JUiist CpEIHETO My TH TIOTYUYHM:

Uac +Ucp +*Upg =U pp +Upc +Ucg, Ho Upe = -Up, mostomy
Uac +Upg +2Ucg =Uap +Ucp

[onusiii Tok gepes korTyp: | =11+ 15 =1, + 15

CoxpaHeHune TOKoB B KaxoM y3ie (1-if 3akon Kupxroda): 1, =13+ 14;
=15 —15.

[Ipumenum 3axkoH Oma:

U=Upc+Ucg =Rylo +R4ly =Upp +Upg =Ry l1 + Rslg

Rols +Rgls +2R3l3 = Ril; + Ryl 4

Beipazum I3 =1, —14.



[ToncTaBuB 3HAYEHHS CONPOTUBJIEHUH, OTYYUM (B CIy4ae OTCYTCTBHUS
HaIpsHKEHUS! B YPaBHEHUH I' COKpAIIalOTCs cpasy):
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Pemaem CUCTCMY ypaBHeHHﬁ, OTHOCHUTCIIBHO |, HCKJIIO4Yasa BCC OTACIbHBIC TOKH:
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=3 -—. To ecTb conporuBieHue cocrapusger 7r/5=7/5=0.7143 (Om).
r

Kpumepuu oyenxu

3anuck 3akona Kupxroda - 3

3anuch 3akoHa Oma 1l yyacTka Ienu - 3
Omnpenenenue conpoTUBICHUE - 4

Max 10



3anaua 4

B coBpeMeHHBIX HKCIEPUMEHTAIBHBIX YCTAHOBKAX [JIs1 (DUKCUPOBAHMS
AJIEMEHTAPHBIX YaCTHUIl UCHOJIb3YIOTCS CIELHUANIbHBIE NETEKTOPHI, TEHEPUPYIOIIUE
UMITYJIC TOKa (MJIM HANpsDKEHUs) TP MOMalaHuy 4acTUllbl Ha HUX. OOBIYHO UX
KOMIIOHYIOT B MaTpullbl (Kak CBETOUYBCTBHUTENIbHAsI MaTpuilia B (hoToammapare).
VYcraHoBka TpelcTaBisieT co0OM BakKyyMHYI0 KaMmepy B KOTOPYIO BIIETaeT
anekTpoH ¢ sHeprueit 0.1 k3B. mox yrimom 45° Kk MarHUTHOMY TOJIO (AEHCTBYET
TOJNBKO BHYTpH Kamephnl). [llupuna kamepsl 1 M. HEMOCPEICTBEHHO HANPOTHUB
BXOJTHOTO OTBEPCTHS HA MATPULE OJWH M3 JAETEKTOPOB «oTropen». Ilpm kakux
3HAYCHUAX WHIYKIIUA MArHUTHOTO TOJS YCTAaHOBKA HE 3a(pUKCHUPYET DIIEKTPOH,
MONAaJAI0IINN HAa MATPUILy?

Pemenune
B MarauTHOM 110JI€ 37IEKTPOH OYyAET JIeTeTh Mo cnupaiu. Paauyc cnimpanu
ompeeIeTCs PAaBEHCTBOM IIEHTPOOEIKHOM CHUIIBI M CHJIBI JIopeHIia ¢ yueTom yria:
2 2
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OI[I/IH mar CIMpalau 3JICKTPOH Ipeoaoaeer3a T = ——(——. YToOkI ITOnacTh B
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((0TFOp€BHIPII>i» ACTCKTOP Ha NIMPHUHC KaMCPBbI JOJDKHO YJIOXKUTBHCA OCJIIOC YHUCIIO
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Dueprus >nekTpona coctasiser 1.9%10°Y Jx. 3HaueHus MHIYKIIMUA MATHUTHOTO
nons 1.52*10°n (Tn) n=1,2,3 ur.x.

nepuoaoB N =

eB

Kpumepuu oyenxu

3anuck O6ananca cui - 3

OnpeneneHre BpeMEHU BUTKA - 3

Omnpenenenre 3Ha4YCHUI UHIYKIIUM MAarHUTHOTO ToJIA - 4
Max 10



3agaua 5

Hunuuap, pa3aeneH MOpIIHEM, ABMKYIIMMCS 0€3 TpEeHUs Ha JIBa OTCEKa,
mupuHoit L = 0.5 M kaxaeiii. B 1eBoM oTceke CONEpKUTCS Telui, B MPaBOM —
kceHoH. KomnuecTBo kaxaoro raza — vo=0.1 momb. [lopiiens 3akpemniieH K CTEHKe
npyxuHo ¢ ko3ddunuentom ympyroctu 10 xH/m. Iunusap HaxoguTcs B
TEIJIOBOM paBHOBecHHM ¢ TepmoctartoM mpu Temmeparype 300 K. B HekoTopbiii
MOMEHT BpPEMEHHM B TIOPIIHE MPUOTKPHIBAETCS 3aCJIOHKAa CO CBONCTBOM
MOJICKYJISIPHOTO CHTa: OHA MPOITyCKAeT TOJBKO TENHil, KCEHOH HE MpoxXoauT. B
KaKyl0 CTOpPOHY M Ha KaKO€ PacCTOSHUE CMECTUTCS 3aCIIOHKA MOCJe TOCTHKEHUS
¢ Gy3nOHHOTO paBHOBECHS?

Pemenue
CxeMa 3a/1auu IpUBEICHA Ha PUCYHKE JI0 OTKPBITH 3aCJIOHKH (CIIeBa) U TOCIIe
(cmipaBa).
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s ynoGcTBa 0003HAUMM S IUIONIAAb CEUCHUS UIIMHIPA. Y CTAaHOBIICHHE
1 hy3MOHHOTO paBHOBECHS MPUBOJIUT K PABEHCTBY MapIHAIBHBIX JaBJICHUH
reNus B 000MX YaCThIX MIJIMH/PA:

VRT Vo —V L —X

S(L_X): S(L+X),H0Hy‘{I/IM V=VO —2L .

VYcnoBue paBeHCTBA JIaBJICHUH (CIipaBa JaBJICHUE Ta€TCSl AprOHOM U T€JIHEM ):

VRT Kx 2vg-—v

+ =

S(L-—x) S S(L+x)

[Tocne nmpeoOpazoBaHuii ModydaeM KBaJpaTHOE YpaBHECHHUE:
voRT L 4voRT
O—’ X = E . 1+ Yot

X% + LX — —1|. IToxcrasnsas, nomygaem 0.095 m.

Kpumepuu oyenxu

3anuch paBeHCTBA MAPLIUAIBHBIX JABJICHUU Ieius B 000MX YaCThIX [UIMHApPA - 3
VYcnoBue paBeHCTBA JIaBICHUH - 3

OmnpeenieHue HAMPABIICHUS U PACCTOSHUS CMEIICHUS 3aCJIOHKY - 4

Max 10



