MpomerKkyTouHan atrectauma 10 Knacc, yrnybneHHbI ypoBeHb.

1 Teno aBMKeTCA MO M[paAMOi, mnapajuenpHo# ocu Ox. Ha rpadure mnpencraBiena
3aBHCHMOCTh IIPOEKIIMH U, €ro CKODOCTH OT BpeMeHH t.

v, M/c
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OmnpefieIuTe NPOEKIMIO @, YCKODEHHMS Tejla B MOMEHT BpeMeHH 3 C.

OrBer: m/c?.

2 JIBa OZMHAKOBBIX MAJIEHBKUX MIAPMKA MACCOH M KaXAbIH, DACCTOSHUE MEXKAY LeHTPaMH
KOTODPBIX PABHO r, HOPUTATUBAIOTCA APYr K JADPYry € CHJIAMM, PABHBEIMU II0 MOAYJIIO
0,8 nH. KakoB MoAyJib CHJI I'PABUTAIIMOHHOIO IPHUTSKEHUA [ABYX JPYTHX HNIADUKOB,
ecJIM MAacca KaXKJOoro M3 HMX m/2, a pacCTOAHHWE MEXAY HMX IleHTpamu 2r?

Orser: nH.

3 ; MaxkcuMaJbHaA BBICOTR, HA KOTOPYIO ABMXKYINAsics miaiiba mMaccoi 50 r MOXKeT NOJHATHCA
10 IJIaAKO# HAKJOHHOM IJIOCKOCTH OTHOCHTEJILHO HAYAaJILHOTO IOJIOXKEeHHd, paBHa 0,8 M.
OnpefennTe KMHETHYECKYIO S9HEPrUI0 MA6H B HAYAJIBHOM nojioxxeHuu. ConporusiiesneM

BO3AyXa IpeHe6peub.

OTBer: - Hox.

4.

IPHKDENIEHHOrO K IpyskuHe
» B Da3lIUYHbIE MOMeHTH BpeMeHwy.

1) Kuneruveckas »
2) Ilepuopg Korebanuii mapuxka pasen 4,0 ¢

HePrus 1iapuka B MoMenT B
3) AMiuryna KonebaHMi mrapuka paBHa 30 mm
HYecKas sHeprus MasATHUKA,

: B MOMeHT Bpemenu 3,0 c MaKCHUMaJIbHa
5) IMorenuuanpn :

JTBer: Dj

COCTOsANIer0 w3 mapuka u OPYXXUHEL,

as sHepru
PTUdA NPYXXUHBI B MOMenT BpeMenu 2,0 ¢ MuEUMAanLH
a.



5.

B mxonsmom omeITe Opycox,

TMOMEIIEHHBIH Hg FOPUBOHTAIBbHBI AUCK,
BMECTE C HUM ¢ HEKOTOPOH yriio

BOM CKOpoCTBIO., B XOZe omeITa yrioByio CKOD
yBenuumin. Ilpu s3rom TonoxkeHne Gpycka wa AMCKe oCTamocs mpesx
UBMEHMIINChE TIpH sTOM JUHEeHHAA CKOpOCTH Opycka u cmia TPEHUA Mex [
# OIIopoii? ’

Bpalmaercs
OCTh JAUCKA
HuUM. Kag
y 6pyckom

1) yBenmummacs
2) ymeHsmunacs
3) He uamenmiacy

Sanummure Tabauny BBIOpPaHHEBI

€ LUDDH 118 ka0l tusuyeckoit BesuunHbl. [udper
B OTBeTe MOI‘yT HOBTOpHTLCH.

JIuneitnas CKOpOCTh Opycka

Cuna tpenus MeXAy Opyckom

¥ OIIOpOif

6.

asa
; BeJIMUMJIOCH B 4 pasa,
e€pUMEeHTa JlaBJleHue Da3pesKeHHOro rasa B cocyneMZ’HanﬂaCB s 2 ya,
S :mcnalgeprna TEIUIOBOTO ABMMKEHUSA €ro MOJEeKYyJI ei’c J raza B cocygne?

B et pas yBeJMUYMJACh IPHA ITOM KOHIIEHTPAIUS MOJIEKY.

Bo ckoiabpko

OTBeT: B pas(-a).
7. )
HEeHWs COCTOAHUA . ;
H I[polecc usMe
Ha Vp-guarpamMmme IIOKasa P oo upongscs oo |} L =4
MOCTOSIHHOM Maccekl aprona. l'az B : :
KOJIMYecTBO TeIioThl, paBHoe 80 xllx. , | ‘
3a’ l
€HHAsS 9HEpPrus ra . .
Ha CKOJIBKO yMEHbIIWJIACh BHYTD : i
| 1
kXK. 3 Y
OrBeT: Ha
8.

a n 2 ) ’

rlla.
OrBeT:




9.

B repMeTHMYHOM COCYyZA€ IIOJ MOABHMXHBIM [IOPITHEM HAXOAHUTCH uaeansHbIA ras. Kax
M3MEHATCS KOHIEHTDAIMS ¥ KOJHWYECTBO BEIECTBA rasa B cocyZie, €CIM YMEHBLIIUTH
ero o0BémM?

Jinsa KaXx0i BeJMYMHBI OIpE/eNuTe COOTBETCTBYIOINUI XapaxTep €€ M3MEHEeHNH:

1) yBenuumnrcAa
2) yMeHbIIUTCHA
3) He M3MEHHUTCH

Banumure B TAGAMIY BhIOpaHHbIE OUQPHI AL KasKIoH (PU3MUeCKOo BeTHIMHBI. Iudpst
B OTBETe MOI'yT MOBTOPATBCH.

KonueHTpanus MOJEKyJ rasa KonuyecTBO BelmecTBa rasa

10.

Bo CKOJIBKO pa3 YMEHBIIUTCA MOAYJIbL CHJI B3amMOZeiCcTBUA JABYX HeOOJBIIUX .
MeTA/IMIeCKAX NIAPUKOB OJMHAKOBOIO AMAMETDA, AMeoIUX 3apaabl g =+4 aKxa
n g,=-2 BHKa, eciu IIapUKH [OpUBECTH B CONPHUKOCHOBEHWE, a 3aTeM pasgBUHYTH
UxX Ha IpeKHee paccrosHHe?

OtBeT: B ’ pas(-a).

11.

HepaSBeTBJIéHHaH sJIEKTpUYeCKasa Iellb ITOCTOAHHOT'O TOKa COCTOUT M3 HMCTOYHHEKaA TOKAa
u HOAKJIIO‘-IéHHOI‘O K ero BbBIBOJaAM pe3ucTopa. Kax wusMeHATCA NOpU YMEHbINEHHUN
COIIPOTHUBJIEHUSA pPe3ucTopa TeIioBad MOIITHOCTD, BBIJENAIOIIAsACA Ha BHYTPEHHEM
CONPOTHUBJIEHNHA HMCTOYHHUKA, U 9JIEKTPOABHIKYyIIIasa CHJa WCTOYHUKA?

IIna KaxJ0# BeJUYUHBI OIpeJeIuTe COOTBETCTBYIOIMMA XapakTep M3MEHEeHM:

1) yBenuumrcs
2) yMEHBIIUTCH
3) He M3MEHUTCH

BanuuinTe B TAGAKIY BHIOpaHHBIE OIMGPHI JUIA KaXKA0H HU3MIECKOH BEITHMINHBI. ITudpsr
B OTBETE€ MOI'YT IMOBTOPATHCH.

MOII_IHOCTI:, BRIZIEJIARINAACA HA BHYTPEHHEM 3JIeKTpOABHJKYIIIaH cuia
COOPOTUBJIEHUM HCTOYHHKA HCTOYHUKA

12.

B sxypuane 80 aucros. Ilo pesynabraTam M3MepeHHUS C IOMOIILIO JIMHEHMKH TOJIIMHA
KypHaia coctasuser 1,5 cM. Yemy paBHA TOJIIIMHA OJHOTO J¥CTA MO pe3yapTaTaM ITHX
M3MEepeHui, ecay IIOrPelTHOCTh nuHe#Ku paBHa +1 MMm?

OrBer: MM.




13.

U ) i
. 3 Hnaonécu, npubnmxaroieics x 6epery co CKOpoCTBIO
o:r HOCI/I'I"CJ’I €pEr MPBITHYJI YEJIOBEK CO CKOPOCThIO 2 M/C
SymocuTe 5:& JI(Zepera. C Kako# CKOpOCThIO Oymer ABUraThH
NpBDKKA YeJIOBeKa, ec g
JIH  Mac
pasHa 80 xr, a Macca JIOOKH paBHa, 120 xr? SRS

14.

HauaapHas CKOPOCTH JBHIKEHHA Tejla paBHA 5 m/c. CKOJBKO norpebyeTcss BPEMEHH,
1T00B! YBEJIMUYUTH ero CKOpoCTh B 3 pasa IpyM PABHOYCKOPEHHOM JBHXKEHMU 10 NPAMOU
R OMHOM HATIPABJIEHHM Ha myTH B 20 m?

15.

MaUteHbKU i IIapUK MacCOM m € 3apsiaioM ¢ = 5 aKJ1, moaBeIeHHbIi
K TOTOJIKY Ha JErKoi miéaKoBoit muTke anmHOM [=0,8 M,
HAXOAUTCA B TOPUBOHTAJIBHOM OAHOPOAHOM 3JIEKTPOCTATAYECKOM
mone E ¢ MopyJieM HAmpSKEHHOCTH MOJIA E=6-10° B/m
(cm. pucysok). Ulapuk oTHyCcKawT C HyJ1eBOl HaAYaJIbHOI
CKODOCTBIO M3 IIOJIOXKeHHdA, B KOTOPOM HUTH BEPTHUKAJIbHA.
B MOMeHT, KOria HUThH o0padyeT C BEPTHKAJIBIO yroa a = 30°,
MOZYJb CKOPOCTH IapuKa v=0,9 m/c. Hemy paBHa Macca
mapuka m? ConpoTUBIeHUEM BO3AyXa npenedpeyb.




Koaudukatopbl npoBepAemMbiX 31eMEHTOB coaepKaHuA u TpeboBaHunii

K YPOBHIO NOArOTOBKU

Ne | Nposepaemblie Kop
npegmeTHble lNMpoBepAaemble 31eMeHTbl coaeprKaHuaA nposepaembIx
TpeboBaHMA K 3/1eMeHTOB
pe3synbTatam coaeprKaHus
obyuyeHun

1 1.1 13 1.6 MpAMmonnHeHOe paBHOYCKOPEHHOE b 2.1.5
ABUXKeHue

2 1.2 13 1.6 3aKOH BCEMUPHOrO TAroTeHne b 2.2.4

3 1.2 13 1.6 MexaHun4yeckana sHeprusa. 3aKoH b 24.7 24.11
COXpaHEeHUA SHeprum

4 1.2 13 1.6 Cwna ynpyroctu. 3akoH lNyka. b 2.2.7 24.8
MpeBpaweHne sHeprum npm
KonebaTeNbHbIX ABUXEHUAX.

5 1.2 13 1.6 KpuBonuHenHoe aBuKeHue. [iBuxeHune b 2.1.7 2.2.8
MaTepUaNbHOMN TOUKU NO OKPYIKHOCTU.

Cwna TpeHuA.

6 14 13 1.6 OcHoBHoe nonoxeHue MKT. Xapakrep b 3.1.1 3.1.2
OBVXEHUA U B3aUMOAENCTBUA YaCTUL, 3.1.9
BeuwecrBa. OcHOBHOe ypaBHeHue MKT.

7 14 13 1.6 FasoBble 3aKOHbl. U3ameHeHUe BHYTpeHHel | b 3.1.6 3.1.8
3Heprun. 3.24

8 1413 16 CBA3b MeXAy AaBNeHUeMmM U cpeaHen b 3.2.9
KUHeTU4YeCcKoi aHeprueit monekyn Pabora 3.2.5
B TepMoOAUHaMMUKe.

9 1.4 1.3 1.6 1.1 | Mogenu cTpoeHuMA rasoB U 06bACHEHUEe b 14 3.1.1
CBOWMCTB BeLl,ecTBa Ha OCHOBeE 3TUX 3.15
moaenem

10 {15 1.2 1.6 B3aumopgeicreme 3apanoB. 3aKOH b 4.1.2 4.13
coxpaHeHua 3apaaa.

11 |15 1.6 MoOLWHOCTb 3/1IeKTPHUYECKoro Toka. 3C u b 4.25 4.2.6
BHYTPEeHHee CONnpoTUBAEHNE UCTOYHUKA 4.2.7
TOKa .3aKkoH [xoyna —JleHua.

12 | 21 MpaKTuKo-opmMeHTUpOBaHHaA 3agava. b 1.2 1.3

13 |25 1.6 PacueTHasa 3apgava. n 24.1 2.4.2
Umnynbc. 3aKOH cOXpaHeHUA uMnynabca. 243

14 | 25 1.6 PacueTHas 3agaya. Teopema o n 2.14 2.15
KUHETUUYECKOW 3Heprun. 2.4.7

15 | 2.5 2.6 1.6 1.5 | PacueTtHasa 3agaya. Bropoii 3aKoH B 2.23 2.2.2
HbloTOHa, cunoBoe gencreme 4.1.4




3NEeKTPUYECKOro Nosa, NPUHLUMUN
cynepnosuuuu cun.

Cuctema oL,eHUBAHUA NPOBEPOYHON PABOTDbI

Ne bannbi MpaBuabHbIK OTBET
1 b 1 -5

2 b 1 0,05

3 b 1 0,4

4 b 2 25 nnn 52
5 b 2 11

6 b 1 8

7 b 1 80

8 b 1 100

95b 2 13

10 b 1 8




116 |2 13

126 |1 0,18750,0125
13n |2 0,5m/c

14n |2 2c

15 B 3 8,1* 10 kr

PeweHue 3apgaum Ne14

Bo3MoskHOE penieHne

2 2
BamumemM (opMysly IepeMeleHMA IPU PaBHOYCKOPEHHOM [BHIKEHWU: S o .

) -, 2 2 2 2
Varém, uto v = vy, TOTAA @ = 20 = L 8oy _8:5° _ 5 m/c?
25 25 25 ~2.20 > W
Ilist HAXOMKeHHsI BPEMEHM BOCIIOIb3yeMcs (opMyJIOW:
'tzv—UO=3UO—00:200:2‘5
a a a 5

=2ec.

OrBer: t=2 c.

2a

prreplm OLleHUBAHHUA BBINOJIHEHUA 3aJaHHA

Banasl

[IpuBeeHO MOJHOe PelIeHne, BRJIIOUAlOIIee CJeAYIONIHe dJIeMEHTHI:

I) samucaHbI IOJOXEHHUA TeOPUH 7 dusnyecKre 3aKOHBL, 3aKOHOMEPHOCTH, IDUMEHEHNE
KOTODBIX HeoGXOMUMO JJIsl PelleHns 3a1atun BLIGPAHHBIM CIIOCOOOM (B KaHHOM cliydae:
opmyabl 0as cKopocmu u npoildennozo nymu npu PABHOYCKOPEHHOM NpAMOLUHEUHOM
deudceHuu);

II) npoBeAeHbl HeoOXOqUMBIE  MaTeMaTH4YECKue npeo6pa3oBaHuA M pacyérsl,
IpuBOAAILIME K IPABUILHOMY YHC/IOBOMY OTBETY (ZOIyCKAaeTCs pereHne «TI0 YaCTAM»
¢ IPOMEXYTOUYHBIMU BBIYUCJIEHUAMH);

II1) npeacTaBieH OpaBUJbHBEIA OTBET C yKasaHueM eIMHULL u3MepeHuA HCKOMOH
BeJIUUYNHBI

IIpeacTaBiieHbl 3aMUCH, COOTBETCTBYIOIINE OXHOMY ¥3 CJeAYIOIHX cyuaes.
[IpaBuabHO 3anMCaHbl BCE HEOGXOLUMBIE IOJIOKEHUs TeOpHH, (usuuecKue 3aKOHBI,
3aKOHOMEpDHOCTH, 4 IPOBEJEeHBI HeoOXOANMBIE Tpeo0pa3oBaHuUs. Ho pomymieHa omubKa
B OTBETE WJIH B MATEMATHYECKUX IPeo0pasoBaHUAX HJIH BBIYMCJICHUAX .

UIn
[IpeACTABIEHB! TOJBKO MONOMKEHUT M ¢opMyJibi, BhIpaXKaroIine ¢pusuyecKue 3aKOHBI,
[pUMeHeHHe KOTOPBIX He0GXOAMMO ¥ AOCTATOYHO IJIfA PENIeHU:A nanHO 3amaqu, 0e3
KaKux-TH00 mpeofpasoBaHUil € HX HCIIOJIb30BAHMEM, HANPABJEHHBIX HA PeIIeHue
3a/aum.

Bce cayuau pemeHHs, KOTOPBIE He COOTBETCTBYIOT BBIIIEyKa3aHHBIM KPHUTEPHAM
BBICTABJIEHHUS OIEHOK B 1 wiu 2 6anna

MakcumanbHblit 6ain




PeweHue 3apaum 15.

BOSMOHQH‘OE pemenune

1. Cucremy oTcuéra, CBA3aHHYI0 ¢ 3emuéii, OyneM cumrars
VHEpLIHATLHOR. Ha mapuk peficrsyror BePTHKATbHAA CHIa
TAMKECTH Mg, rOPU3OHTANBHAS cua Co CTOPOHBI 3IeKTPUIECKOTo
nons ¢ u BRomb HuTH cuna ed HaTsKeHus T (cwm. PHCYHOK).

2. ITo Teopeme 06 HU3MEHEHUH KHHEeTHYeCKOoit SHepruu
MaTepuanbHoi Touku B MCO, AE, = Ayooy onn- Pabora cuisr T
PaBHA Hy0, Tak Kak sTa cmaa p 11060 MOMEHT Bpemenu
NEePIeHANKYIADHA CcKOpoCTH mapuka. Cunel mg u qE
TIOTEHUNANEHEI,  NMO3TOMY  m;x pabora  mpu nepexoge

TPaeKTOpuH.




3. BuiGepeM TPaeKTOPHUIO Iepexoja B BHUJE ABYX IOCJTENOBATEeNbHBIX IIaros: cHavaJja
M3 MCXOAHOrO TIOJIOXKEeH!si BBEPX Ha paccrosiHue h, 3areM IO TOPU3OHTAIH
Ha paccTosiHMe b B KOHEYHOE mosioskenue. Ha 3TOM TPAaeKTOPHM CyMMa paboT CHJIBI
TSYKECTH U CHJBL CO CTOPOHBI AJIEKTPOCTATHYECKOr0  IIO0JIS A =-mgh+qEb, rne

h=1(1 ~cosa), b =Isina.

4. B ‘pesysbrare IoJydaem:

2
AE o = -’%— —0 = Ayeox onn = ~MEL(1—cosa) +gElsina.
Orcropa:
i . . _9 . . 5 - -
s — 2gElsina _ 2.5.10°.6-10°-0,8-0,5 - 8,1-10_4 -
v® +2gl(1- cosa) J3

0,81+2-10-0,8 1‘—-»2—

OTrBeT: M = 8,1~10_4 KT.

KpuTepun OLEHHBAHUS BBHINOJHEHUA 3a/KaHud

Banabl

TIpuBeieHO MOJHOe pellieHue, BKJIIOUAIoIiee clefyoLye 3J1eMeHThI:

1) 3anucaHbl NOJIOKEHNA TEOPHH U (usuUecKue 3aKOHbI, 3aKOHOMEPHOCTH, npuMeHeHUE
KOTODBIX HEOOXONMMO AJIfi pelieHusd 3aatd BBHIOPAHHBIM CIIOCOGOM (B JAHHOM Clydae:
meopema 00 U3MEHEHUU KUHEeMUYecKoil IHepzul MamepuaibHoil. moiKu, hopmynoL OnA
pabomel Culbl MaxNecmu u Culbl CO CMOPOHbBL INeKMPOCMAMuULecKozo noas);

II) ommcaHbl BCeé BHOBb BBOAMMBIE B peuieHUN OyKBEHHBIE obosHaueHNsa (PUINIECKHX
BeJIMUMH (3a UCKJIOYeHUeM 0603Hauenuil KOHCMAHm, YKa3anhovlX 6 éapuanme KHUM,
0603HaUeHUll, UCNOLb3YeMblX 6 YCIlo8UlU sadawu, u cmaHdapmHbLX 00603Ha4eHUl
GeNUNUH, UCTOb3YeMbLX NpU HANUCAHUU Pu3uiecKux 3aKO0HO08);

III) npoBefeHB! HeOOXOAMMbIE MaTeMaTHuecKue [peo0pasoBaHUA M pacuérTsl,
HpUBOAAIIYE K IPABUILHOMY UHCIOBOMY OTBETY (zomyckaeTcs pelleHHe «I0 YacTAM»
¢ IIPOMEKYTOYHBIMU BBHIUMCACHUAMM); :

1V) mpencraBieH NpPaBUJIbHBIA OTBET

ITpaBUJIbHO 3alMCaHbI BCE HeoGXOoMUMble MOJIOMKEHUA Teppuu, (pusnuyueckue 3aKOHbI,
3aKOHOMEPHOCTH, M IIPOBEJEHBL HeobxoauMble mnpeobpasosanus. Ho umerorcd OKH
MJIM HECKOJBKO 3 ClIeAyomuX HEJOCTATKOB.
Bamucy, COOTBETCTBYyIODIHE IYHKTY II, mpepcraBieHbl He B IIOJIHOM o0pémMe UIN
OTCYTCTBYIOT.

n (AJINn)
B peleHuy MMEIOTCS JAIIHAE 3aITACH, HE BXOAAIIME B pellieHue, KOTOPble He OTAEJEHbI
OT pelreHus W He 3a4EPKHYTHL.

u (AJINA)
B HeoOXOZUMBIX MaTeMaTUYeCKHX npeo0pasoBaHMAX HWIN BBIUACIEHHUAX JOMyIeHbl
ommnbku, U (A1) B MaTeMaTHYECKUX npeo6pazoBaHMAX / BBIYUCIEHUAX NIPOMYLIEHBI
JIOrMYEeCKM BajKHbIE IIard.

U (1JIn)
OrcyTeTByeT MyHKT IV, MM B HéM foIyIneHa omubKa




Kpu’repml OLIeHMBAHHSA BBINOJHEHUA 3aJaHMUA

Baxma |

IIpeacraBiens! 3amucH, COOTBETCTBYIOIIME OXHOMY M3 CAEAYIONIMX CJIYYaes.
IlpeacrasieHBl TONBKO IOJOXKEHUS U (POPMYJIbI, BHIDAXKAIONINE (DU3MYECKUE 3aKOHBHI,
IIPUMEHEeHNe KOTOPBIX HeoOXOAMMO M JOCTATOYHO AJIf pelleHMA AAaHHON 3anauu, 6es
KaKkux-1100 mnpeo0pasoBaHMit C MX HCIOONb30BAHUEM, HANDPABIEHHBIX HA pelIeHHe
3asaum.

niu
B pemenun orcyrcrsyer OJJHA u3 MCXOZHBIX (HOPMyJ, HEOGXOAMMAA AJA DPELIEHUS
AaHHOW 3ajauyu (WM yTBEPXKJAEHHUE, JiesKalllee B OCHOBE PEIIeHMs), HO IPHCYTCTBYIOT
JIOTUYeCKH BepHble INpPeofpasoBaHUsA C MMEIOIUMHUCA (DOPMyJaMHu, HANpaBIeHHBIE
Ha pellleHue 3agadM. ‘

581041
B OOHOM wu3 MCXOAHBIX (HOPMYJ, HEOGXOTMMBIX JUIA pellleHUsA NaHHOM 3ajzauu (Wau
B YTBEDIK/JEHNUM, JIEKALUEM B OCHOBE DeIleHMs), HOMyIIeHa OmubKa, HO NPUCYTCTBYIOT
JIOrM4YeCKN BepHble NpPeo0pa3oBaHuMA € MMeUIUMUCA (OPMYJaMM, HampaBieHHBIE
Ha pelleHHe 3ajauu ' - .

Bce cayuaum pemrenms, KOTOpble HEe COOTBETCTBYIOT BBIIIEYKABAHHBIM KPUTEPHUAM
BBICTABJIGHUA OIEHOK B 1, 2, 3 Ganna

Maxcumanvrbwiii 6arn

MakcumanbHbIii 6ann 3a BbinoAHeHMe paboTbl —23

Pekomendyemas mabauya nepesoda 6asas108 8 ommemku no namubannvHoli wWKane

OTMmeTKa no NnATU6anNbHOU LWKane

«2»

«3»

«4»

«5»

MNepBuyHbIE 6annbl

7-12

13-18

19-23




