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Enunelii rocynapcrBennslii 3k3amer no ®PU3NKE

ITosicHeHHs K IEMOHCTPALIHOHHOMY BADHAHTY KOHTPOJIbHBIX
u3MepuTeabHbIX MaTepuanos 2020 rona no PU3UKE

Ilpn oO3HaKOMJIEHMH C JAEMOHCTPAllMOHHBIM BApHUAHTOM KOHTPOJBHBIX
n3MepuTenbHbIX MarepuasnioB 2020 1. ciexyeT MMeTb B BHIY, YTO 3a/IaHUS,
BKJIIOYEHHBIE B JIEMOHCTPAI[IOHHBIH BapHaHT, HE OTPaXKalOT BCEX BOIPOCOB
coJiepKaHust, KOTopble Oy Iy T MPOBEpATHCs ¢ oMolbto BapuantoB KM B 2020 r.
IlonHbI TmepeyeHb BOMPOCOB, KOTOPHIE MOTYT KOHTPOJIHMPOBAaThCS HA EIMHOM
rocyapcTBeHHoM dk3aMene 2020 r., mpuBei€H B Koau(UKATOpPE DIEMEHTOB
colepxaHuss M TpeOOBaHMH K  YPOBHIO  IOJTOTOBKM  BBITYCKHHKOB
00pa30BaTeNIbHBIX OPraHU3alUi Al MPOBEIEHHS EANHOTO TOCYIapCTBEHHOTO
sk3amena 2020 r. no Gpu3mke.

Ha3naueHue nEeMOHCTPAllMOHHOTO BapHaHTa 3aKJIIOYaeTcs B TOM, YTOOBI
JaTh BO3MOXHOCTh 000My yuacTHUKY EI'D u mmpokoil 0OIIeCTBEHHOCTH
COCTaBHUTh TpeAcTaBlicHHE O CTpykType Oynmymmx KUM, kommuectBe u Qopme
3aJaHuil, 00 YypOBHE UX CIOXHOCTU. IIpuBenEHHBIE KPHUTEPUH OLEHKU
BBINIOJTHEHMS 3aJaHUN C Pa3BEPHYTHIM OTBETOM, BKIIIOUEHHBIE B 3TOT BapHaHT,
JAIOT TpeACTaBIeHHE O TPeOOBAaHUAX K IIOJHOTE M MPaBUIBHOCTH 3allUCH
Ppa3BEPHYTOTO OTBETA.

OTH CBelIeHHUS TTO3BOJIAIT BBITYCKHUKAM BBIPA0OTATh CTPATETHIO MOATOTOBKH
u cnaun EI'D.
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JleMOHCTpPaUMOHHBII BApUAHT
KOHTPOJIBHBIX H3MEPUTETbHBIX MATEPHATIOB
€IMHOI0 TocyAapcTBeHHOro 3k3ameHna 2020 roga
no ®U3BUKE

HNHcTpykums no BbINOJTHEHHIO padoThI
Jlnsi BBINIOJTHEHUS 3K3aMEHAIIMOHHOW paboThl 1Mo (u3Mke OTBOAMTCS 3 4yaca
55 munyT (235 MunHyT). PaboTa COCTOMT M3 ABYX YacTeil, BKIIOYAMONIMX B ceOs

32 3amaHus.

B saganusax 1-4, 8-10, 14, 15, 20, 25 u 26 0TBETOM SABIACTCS LIEIOE UHCIIO
WJIN KOHCYHas OCCATHUYHAA leOGI). OTBET 3amMIINTE B IIOJIE OTBETa B TEKCTE
paboThl, a 3aTeM MEePeHECUTE TI0 MPUBEIEHHOMY HIDKE 00pasity B O1aHk oTBeta Ne 1.

EnuHup! n3MepeHus GU3MIeCKUX BEIUIUH IHCATh HE HYXKHO.

Omser: __ -2.D Mm/c2. -2:5

OtBetoM Kk 3amanusm S5-7, 11, 12, 16-18, 21, 23 u 24 sBusaerca
MocJeI0BaTeNIbHOCTh UQp. OTBET 3amuIIMTe B IOJIE OTBETAa B TEKCTE paboTHI,
a3areM TepeHecHTe Mo NPHUBEACHHOMY HMXe 00pasily 0e3 mpoOesioB, 3arsIThiX
Y IPYTHX JONOJHUTEIbHBIX CHMBOJIOB B O1aHK 0TBETOB No 1.

Al|lb
Ortger: 41 L| |

OtBeroM K 3amaHuio 13 sBisercs ciioBo. OTBET 3alHIINTE B IOJIE€ OTBETA
B TeKCTe paboTHI, a 3aTeM MEepPEeHECUTe 10 MPUBEAEHHOMY HIDKE 00pasiy B OJaHK
orBeToB Ne 1.

OrtBer: BNpaso Bn PA B 0]

OtBeToM K 3amanusm 19 u 22 sBugiorcs aBa yuciaa. OTBET 3alUIIUTE B MOJIE
OTBETa B TeKCTe paboOThI, a 3aTeM IEPEHECHUTE 0 MPUBEAEHHBIM HIXKE 00pasiiam,
HE pas3fensis Yyucia npooenoM, B 0J1aHk oTBeToB Ne 1.

3apsia sba Maccosoe
PAL ANP YUCIIO
Z
siapa A

38 94 3894
Omer: (14 + 0,2 )H. 1,40.,2

OtBer Kk 3amaHusaM 27-32 BKIIOYaeT B ceOst MOJIPOOHOE ONUCAHUE BCETO XOAa
BBINIOJIHEHUST 3ajaHus. B OmaHke oTBeToB No 2 yKaKMUTe HOMEp 3alaHus
1 3aITUIINATE €T0 TOJHOE PEIICHHE.

[Ipu BBIUMCIEHUSAX pa3pellacTCs HUCIOJIB30BATh  HENPOrpaMMUPYEMBbIi
KaJIbKYJISITOP.

Bce Gmanku EI'D 3anonHsA0TCS SIpKUMHE YEPHBIMU uepHUIamu. Jlomyckaercs
HCIIONIb30BAHUE TEIEBON WM KaMJULIPHON PYyYKH.
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IIpy BBINONHEHWH 3aJaHUI MOXKHO IIOJB30BAThCS YEPHOBUKOM. 3amuc
B YePHOBHKeE, 2 TAK/Ke B TeKCTe KOHTPOJbHBIX H3MEPHTEJbHBIX MATEPHAIOB
He YYUTHIBAIOTCS NPU OLIEHNBAHUU Pa0dOTHI.

Bamel, monydeHHsle BaMu 3a BBIIONHEHHBIE 3afaHHs, CYMMHPYIOTCS.
Iocrapaiitech BBIMOIHUTH KaK MOXKHO Ooublie 3alaHuil U HaOpaTh HauOosbliee
KOJIMYECTBO OaJIoB.

Iocne 3aBepuieHus paOOTHI MPOBEPHTE, YTOOBI OTBET Ha KaKAO€ 3amaHHe
B Omankax orBeToB Ne 1 i Ne 2 OpuT 3amucaH 1Mo/ MpaBHIIbHBEIM HOMEPOM.

Kenaem ycnexa!

Hmxe npuBeqeHs! clpaBOYHBIC JaHHEIE, KOTOPbIE MOTYT MOHAamoOHThCS Bam
IpY BBIIONHEHUH PAaOOTHL.

JecsiTHYHBIC NPHCTABKH

Haumeno- | OGo3nauenue | Muoxutens | Hawmmeno- | OGosnauenue | MHOXHUTEIb

BaHUC BaHUC
rura r 10° CaHTH c 102
Mera M 10° MUK M 1073
KHJIO K 103 MHUKpPO MK 10°¢
reKTO r 10? HaHO H 10°°
ey I 107! TTUKO I 1012

Koncmanmuor

YHCIIO T n=3,14

YCKOpEHUE CBOOOHOTO MaJICHUs Ha 3emIie g=10m/c?

IPaBUTAIIMOHHAS TIOCTOSHHAS G=6,7-10"" H-m¥kr?

YHHMBEpcallbHasl ra30Basi MOCTOSIHHAS R =18,31 I/(moinp-K)

rmocrosiHHas bompIMaHa k=1,38-102 JIx/K

MOCTOsIHHAst ABOTaipo Na = 6-105 monp™!

CKOpOCTb CBETA B BaKyyMe c=3108m/c

K03 MUIMEHT MPONOPLHOHATBHOCTH B 3aKkoHe Kymona k= E: 9-10° H-M%/Ki?

0

MOJTyJIb 3apsijia SJIEKTPOHA

(aneilaeHTagHmﬁ 3nel<1%n%cxnﬁ 3apsin) e=1610"Kx

nocTostHHas [lnaHka h=6,6-10"* IIx-c

Coomnowenue mexncoy paznuuHblMu eOUHUUAMU

TeMIeparypa 0K=-273°C

aTOMHAs ¢IMHUIA MACCHI 1 a.em. =1,66-1027 xr

1 aToMHast eqMHUIIA MACChI OKBuBajieHTHa 931,5 MaB

1 3MEKTPOHBOIBLT 15B=1,6:10"" Ix

1 acTpoHOMHYECKasl €IUHUIIA 1 a.e. = 150 000 000 xm

1 cBeTOBOI rO 1 cB. Tog = 9,46:10"° M

1 mapcex 1 nk =3,26 cB. roga
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Macca wacmuy

3JIEKTPOHA 9,1-103'kr = 5,5-10*a.e.m.
poTOHA 1,673-1027 kr = 1,007 a.e.m.
HelTpoHa 1,675-1027 kr = 1,008 a.e.m.

Acmponomu!tecxue ee/iudUHnbl

cpenHui pagnyc 3emiu Rg =6370 xMm
panuyc Connna R, =6,96- 10° M
Temreparypa nopepxHoctu ConHua T=6000 K
ITnomnocmo TOACOIHEYHOI'0 Maciia 900 xr/M?
BOJIBI 1000 xr/m3 ATIOMUHHAS 2700 xr/m3
JIPEBECHUHBI (COCHA) 400 xr/m? Kenesa 7800 xr/m3
KEpPOCHHA 800 xr/m> pTyTH 13 600 xr/m’
Yoenvuan mennoémrxocmo

BOJIbI 4.2:10° JIx/(xr-K) QTIOMUHUSA 900 IHx/(xkr-K)
Jbaa 2,1-103 JIx/(xr-K) Menu 380 Ix/(xr-K)
xKesesa 460 JTx/(xr-K) 4YyryHa 500 Ox/(xr-K)

CBHHIIA 130 JTx/(xr-K)
Yoenvnan mennoma
apooGpa3oBaHusI BOJBI
IJIaBJIEHUS CBUHIIA
TJIaBJICHUS JIbJIA

2,3-108 JIx/kr
2,5-10* x/kr
3,3:10° Jix/kr

Hopmanousie yenosua:  nasnenue — 10° Ia, temneparypa — 0 °C

Monapnas macca

asora 28-107 Kr/moimb resust 4-103 Kr/moib
aproHa 40-107 kr/momb KUCIOpoIa 32:1073 Kr/mMoJb
BOJOpOZA 2-103 xr/mons JIUTHUS 6-1073 Kr/moip
BO3/yXa 29.1073 Kr/moib HEOHa 20-1073 Kr/moimb
BOJBI 18:103 kr/momnb YIJICKHCIIOTO Ta3a 44-103 Kr/mMoJib
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Yactp 1

Omeemamu Hna  3a0anus 1-24  saenawmea  c1o6o, uuCi1o  uiu
nocneoogamenviocms yugdp unu uwucen. Omeem 3anuuwiume 6 nosne omeema
6 mexcme pabomsl, a 3amem nepenecume 6 bJIAHK OTBETOB Ne 1 cnpasa om
HOMeEpa coomeemcmeyIouiezo 3a0anus, Hauunan ¢ nepgoul knemouku. Kascowii
CUMB0/I RUWIUME 6 OMOENILHOU K1eMmOoUKe 8 COOMEEMCMEUN ¢ RPUBEOEHHLIMU
6 onanke oopazyamu. Eounuuvt uzmepenus ¢puzuueckux eenuuun nucamo
He HYMHCHO.

W3 nByx roponoB HaBCTpedy ApYr IpYyry C IOCTOSHHONH CKOpPOCTBIO JBHIKYTCA
nBa aromoOmms. Ha rpaduke moka3aHO H3MEHEHHE PACCTOSHUS MEXKIY
aBTOMOOMJISIMH C TEYeHHeM BpeMeHH. KakoB MOIyjb CKOPOCTH II€PBOTO
aBTOMOOMJIS B CHICTEME OTCUETA, CBSA3AHHOM CO BTOPBIM aBTOMOOMIEM?

S, KM
144

OrtBer: m/c.

JlBa OOMHAKOBBIX MAaJICHBKHMX IIapUKa MacCOW m KaXKIbli, pPacCTOSIHUE MEXIY
LEHTPaMU KOTOPBIX PABHO 7, IPUTATUBAIOTCA APYT K APYTY C CUJIaMH, PAaBHBIMU 110
mogyito 0,2 nH. KakoB Moxy/Ib cuil FpaBUTALMOHHOIO IPUTSDKEHUS ABYX APYTHX
LIaPUKOB, €CIM Macca KaKJIOro U3 HHUX paBHA 2m, a PAaCCTOSHUE MEXIY HUX
LIEHTPaMu paBHO 217

OTBeT: nH.

MakcumanbpHasi BBICOTa, HAa KOTOPYIO Iaitba maccoid 40 T MOXET MOJHATHCS MO
TNIQJIKOM HAKJIOHHOW IUIOCKOCTH OTHOCHTEIBHO HAYAIBHOIO IIOJIOKEHHUS, paBHA
0,2 M. Onpenenure KUHETHYECKYIO SHEPTHIO MIAWOBI B HAYAIBHOM TIOJIOKEHHH.
CompoTUBIEHUEM BO31yXa PeHEOPeb.

OrtBer: Jx.
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UYenoBek HecET Tpy3 Ha JIETKOHM Hajnke (CM. PUCYHOK). UTOOBI
yAepkaTh B paBHOBecuu Irpy3 BecoM 80 H, on npukmnansiBaer
K KoHIy B manku Beptukanpayto cuiny 30 H. OB = 80 cm.
Uemy paBao OA4?

OTtBeT: CM.

B rabiuue npencraBieHbl AaHHbIE O MOJIOKEHUM IIApUKA, NPUKPEIIEHHOTO
K TPY)XUHE M KOJEOIONmErocss BAOIb TOPU3OHTANBHOH ocu Ox, B pa3iIUdHBIC
MOMEHTHI BPEMEHH.

t,c 10,0(0,2/0,4/0,6(0,8/1,0{1,2(1,4/1,6(1,8]2,0(2,2|12,4/2,6|2,8|3,0|3,2

x,Mm| 0 |59 |12]14|15|14|12]9 | 5|0 |-5|-9|-12|-14|-15|-14

U3 mnpuBen€HHOrO HIDKE CIIMCKAa BBIOEPUTE [OBAa TPABHIBHBIX yTBEP)KICHHS
OTHOCHTEJBHO 3THX KOJIeOaHui.

1) IloTenumanbHas SHEPrus NPYKUHBI B MOMEHT BpeMeHH 2,0 ¢ MaKCHMalbHa.

2) Ilepunon konebannii mapuka paseH 4,0 c.

3) Kunertnueckas >Heprus mapuka B MOMEHT BpeMeHH 1,0 ¢ MMHMMANbHA.

4) Ammnutyna koneGaHuit mapuka pasHa 30 MM.

5) TlomHas MexaHMYecKash BHEpPrus MAasTHHUKA, COCTOAIIETO M3 IIapUKa M
MIPY>KUHBI, B MOMEHT BpeMeHH 2,0 ¢ MUHMMaJIbHa.

OrtBeT:

JlepeBsHHBINM MapuK MaBaeT B cTakaHe ¢ Boaoil. Kak m3aMeHsTCs cuia TsHKECTH,
JEeHCTBYIOIIAs Ha INApHK, U TIyOMHA MOTPYXKEHHs IIaphKa B KHUAKOCTh, €CIH OH
OyIeT maBaTh B MOJCOTHEYHOM Macie?

Jns KaXka0i BEIMYMHBI OIPEEIINTE COOTBETCTBYIOMMI XapaKkTep U3MEHEHUS:

1) yBenuuurcs
2) yYMEHBIIHUTCS
3) He U3MEHHUTCS

3anumuTe B Tabnuiy BhIOpaHHBIE HUMPBI UIA KaXI0W (U3MYECKON BETMYHHBI.
udps! B 0TBETE MOT'YT TOBTOPSTHCS.

Cuna TSKeCTH,
JIeCTBYIOIIAs Ha
HIAPUK

I'my6una nmorpyxeHust
HIapyuKa B )KUAKOCTb
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Iocne ynapa B MoMeHT ¢=0 1maii6a Hayana CKOJB3UTH Y
BBEpX IO TIJIAJKOH  HAKIOHHOH  IUIOCKOCTH  CO
CKOPOCTBIO U, KaK IIOKa3aHO Ha PHCYHKe. B MOMeHT /o

mraiida BepHyJach B MCXOAHOe mojoxeHue. I'paduxu A v
u b oroOpaxaloT U3MEHEHHE C TEYCHHEM BPEMEHU
(usndeckux  BeNWYMH, XapaKTEPH3YIOMMX JBHKCHHE )
1afioBbl.

YcraHOBUTE COOTBETCTBUE MEXAY rpadukamMu U (U3MYECKUMU BEIMYUHAMH,
U3MEHEHHE KOTOPBIX CO BpEMEHEM 5TH I'padHKH MOTYT 0TOOPaKaTh.

K kaxno# mo3umuu mepBoro crojiblia MOAOEpPHUTE COOTBETCTBYIOLIYIO MO3HIHIO
W3 BTOPOrO CTOJNOLA M 3amuIuuTe B TaOuuIy BbIOpaHHbIE LHMQPBI 10X
COOTBETCTBYIOLIUMU OyKBaMHU.

X

I'PAOUKU OU3NYECKHE BEJIMYMHBI
A) 1) ToJHas MEXaHUYECKas SHEPTUS Fyex
2) TMPOCKIMs UMITYJIBCA Dy
3) KuHETHYEecKas sHeprus E
4) KoopauHaTa y
ol ty t
B)
0 Ly t
A|b
OrtBer:

B xoze skclieprMeHTa aBlICHUE Pa3pesKeHHOro ra3a B coCye CHU3MIOCh B 5 pas,
a CpeNHssA 3HEPrys TEIIOBOTO JIBIKEHHS €ro MOJIEKYJl yMEHbIIIIach B 2 pa3a. Bo
CKOJIBKO Pa3 yMEHbIIMJIACh IPU 3TOM KOHIEHTPALU MOJIEKYJI ra3a B cocyze?

OtgeT: B pas(a).

© 2020 DenepanbHas ciyx6a 1o Han3opy B cdepe 06pazoBaHus U HAYKH



JlemoHcTparmonHbIi Bapuant ET'D 2020 r. OU3UKA, 11 xmacc  9/35

Ha  pucynke — mokasaHo — pacmmpenue 5 105 [Taj
ra3000pa3HOro Tenust AByMs criocobamm: 1-2 1.0 3 4

u 3—4. Haiigure oTHOIIIEHHE ﬁ pabot raza
34
B npoueccax 1-2 u 34. 0,5 1 2

OrtBerT: . 0

Ha pHCYHKE rokaszaHa 3aBHCUMOCTD
TEMIIEPATYPhI METaNINYECKOI JeTanu
Maccoi 2 KI' OT TMepelaHHOro ei KOJIMJYecTBa
Ter1oTel. YeMy paBHa yJenbHas TEIUIOEMKOCTb
MeTaa?

wp---------

0 100 1

6 O, xJIx

OrtBer: Jx/(xr - K).

Cocyn pa3znenéH Ha ABe paBHblE MO O00BEMY 4YacTH MOPUCTON HEMOJBIIKHON
neperopoakod. B HavanpHBII MOMEHT BpEMEHM B JIEBOM YacTH cocyna
cogepxxutcs 4 Monb renus, B mpaBoii — 40r aprona. Ileperoponka Moxker
NPOITYCKAaTh MOJICKYJIbI TN M SIBISICTCS HEMPOHHULIAEMOM JUIS MOJICKYJI aproHa.
TemmepaTypa ra3oB OAMHAKOBasi M OCTAETCS IOCTOSTHHOM.

BribepuTte ABa BEpHBIX YTBEp)KICHHUS, OIMCHIBAIOIINX COCTOSHHE Ta30B IOCIE
YCTaHOBJICHHS PaBHOBECHUS B CUCTEME.

1) Konuenrpauus remus B IpaBod 9acTH COCyJa B 2 pa3a MEHBIILE, YEM aproHa.

2) OrtHoleHue AaBIeHHs Ta30B B IPaBOM YacTH COCy/la K JaBIEHHIO ra3a B JIeBOil
YyacTy paBHoO 1,5.

3) B mpaBoit yacTu cocyna oOlee 4UCIO MOJIEKYT Ia30B MEHbIIE, YeM B JIE€BOH
YacTH.

4) BHyTpeHHSs 3HEpPIus rejys U aproHa OJMHAKOBA.

5) B pesynbTaTe YCTaHOBJIEHHS PABHOBECHsS JABJICHUE B IIPABOM 4YacTH COCyAa
YBEIUYWIOCH B 3 pa3a.

OtBeT:
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TemmepaTypy XONOIWIBHHKA TEIUIOBOW MamuHBl KapHO TOHW3WIIN, OCTaBUB
TEeMIepaTypy HarpeBaTels npexkHeil. KomuiecTBo TeIIoThl, MOTydeHHOe Ta30M OT
HarpeBaTelis 3a IUMKJI, He u3MeHmwIoch. Kak n3menmnuce npu 3tom KIIJ[ TemnoBoit
MaIlMHbI ¥ paboTa rasza 3a HuKi?

s ka0l BENWIHHBI OMPEIENINTE COOTBETCTBYIOIINI XapaKkTep e€ n3MEeHEHUS:

1) yBemuumnach
2) yMeHbIIUIACh
3) He U3MEHUIach

3anumute B TalOiuily BbIOpaHHBIC HMUQPBI sl KOKA0H (PU3MIECKON BETHMYHHBI.
Ludpsl B OTBETE MOT'YT IIOBTOPSTHCSL.

Pabora raza
3a LUK

KIIJ] TenmoBoit
MalIHHBI

Ilono>xutenbHBIN TOYEUHBINA 3aps] +¢ HaXOAWUTCS B TOJE JIBYX +q
HETIOJBIDKHBIX ~TOYEYHBIX 3apsloB: IOJOXHUTENbHOTO +Q
u orpumarenbHoro —Q (cMm. pucyHok). Kyna HampasieHO
OTHOCUTEIBHO pPHCYHKa (enpaeo, 6neeo, 66epx, 6HU3,
K Habnwoamenio, om Hadawoamensn) yCKOpeHue 3apsaga +q
B OTOT MOMEHT BpPEMEHH, €CIM Ha Hero AEHCTBYIOT TOJBKO
3apsnabl +Q u —Q? Omeem 3anuwiume cio8oM (Clo8amu).

Y

I S,

OTtBeT:

IIaTh OOMHAKOBBIX peE3UCTOPOB ¢ compoTuBieHneM R = 1 OM coenuHEHBI
B 3JICKTPUYECKYIO LIeTb, uepe3 KOTopyro Te4€T Tok [ =2 A (cM. pucyHok). Kakoe
HaIpsDKEHUE ITOKA3bIBAeT UIeaTbHBIA BOIBTMETP?

OTBeT: B.
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Ha pucynke moxasan Tpaduk 3asucumoctn O, BO

MarHuTHOTO TI0TOKA, NPOHU3BIBAIOIIETO KOHTYP, 81 1/A\2

ot BpemeHu. Ha xakom u3 yuactkoB rpaduka (1, 2, 41/

3 win 4) B KOHType BO3HHKAeT MaKCUMalbHas 10 1

moxaymo DJIC naaykumnn? v fl t,c
4] 3
-8

OTBeT: Ha yyacTKe

Inockuii BO3MYIIHBIM KoHAEHcaTop émkocthio Co, 9

MOJNKITIOUEHHBIH K HMCTOYHHKY  IIOCTOSIHHOTO

HANpPSUKEHMs, COCTOMT M3 JBYX MeTammmdeckux o

IUIACTHH, HAXOJSLIMXCS Ha PACCTOSHUU do APYT OT

napyra. PaccrosHue mexay NIacTHHaMH MEHSIETCS CO

BpPEMEHEM TaK, Kak II0Ka3aHO Ha rpaduke.

Bribepure aBa BEPHBIX YTBEPKACHUS,

COOTBETCTBYIOIINX ONHMCAHUIO OIIBITA. 0 ot ot

1) B MoMmeHT BpeMeHM f4 €MKOCTh KOHJCHCATOPA YBEIMYMIAaCh B 5 pa3 Mo
CPaBHEHHIO C MEPBOHAYABbHOM (T1pH ¢ = 0).

2) B unTepBane BpeMeHHU OT f1 10 #4 3apsJl KOHAECHCATOPa BO3PACTAET.

3) B wuHTrepBane BpeMEHH OT i [0 f4 DHEPIUs KOHJAEHCATOpa PABHOMEPHO
YMEHBIIACTCS.

4) B npomexyTKe BPEMEHH OT {1 10 f4 HANPSKEHHOCTh 3JIEKTPUYECKOTO IOJIs
MEX]y IIJIaCTHHAMH KOHJIEHCATOpa OCTaéTCs MOCTOSIHHOM.

5) B mpomexyTke BpeMEHHU OT f1 IO !4 HANPSHKEHHOCTH 3JIEKTPUYECKOrO IIOJIS
MEXY IJIACTUHAMH KOH/IEHCAaTopa yObIBaeT.

OTBeT:
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Anpda-yacTuna ABMKETCS 10 OKPY>KHOCTH B OJHOPOJHOM MarHUTHOM moie. Kak
HU3MEHSTCSl YCKOpPEeHHE aib(a-4acTHIIbl M YacToTa e€ oOpalleHus, €CJIM YMEHbIIUTh
e KMHeTHYECKYI0 SHEpruio?

JIns KaXkaod BEIMIMHBI OIIPEENINTE COOTBETCTBYIOIMUI XapaKkTep U3MEHEHNUS:

1)  yBemuuurcs
2)  YMEHBIIUTCS
3) He U3MEHUTCS

3anumuTe B TAONMIYy BHIOpaHHBIE HU(PBI IS KaXI0H (DU3MIECKON BETUYUHEL.
udps! B 0OTBETE MOT'YT TOBTOPSITHCS.

VYckopenue o-uactuipl | YacToTta oOparieHust

0-4aCTHUIIbI

HUccrnenyercst anekTpHyeckas Iemb, COOpaHHAs IO CXeMe,
MIPEJCTaBIEHHON Ha PUCYHKE.
Omnpenenute QopMyJbl, KOTOPbIE MOXHO HCIOJIB30BaTh ISt

pacuéroB MOKa3aHuil aMmIepMeTrpa MU BOJBTMETpaA.
W3mepuTenbHble NPUOOPHI CYUTATH HJIEATIbHBIMU.
K kaxmoit mo3uummu  mepBoro  crojbua  moxbepure

COOTBETCTBYIOLIYIO MO3UIHIO U3 BTOPOTO CTOJIOLA U 3alHIINTE
B Tabnuuy BbIOpaHHbIE LHUGPBI TMOA COOTBETCTBYIOLIMMHU
OyKBaMH.

ITOKA3AHI ITPUBOPOB OOPMVIJIbI
A) TOKa3aHUs aMIlEpMETpa 1) ER+R —T)
Bb) mnokaszaHus BOJIETMETPA Er
D R+R +r
E(R+R)
3) R+R +r
&
Y R+R +r
Alb
Ortsert:
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Ha pucynke mpezncrasien ¢parment IleprHomuueckoil CHCTEMBI BIEMEHTOB
Z[I/I MeHILeneeBa. HO,H HAa3BaHUEM KaXXJOro 3JIEMCHTa IIPUBCACHBI MAaCCOBBIC
YKCiIa €ro OCHOBHBIX CTaOMJIBHBIX M30TONOB. [IpyM 3TOM HMKHUN WHAEKC OKOJIO
MacCoBOIO 4YHMC/Ia YyKaselBaeT (B IPOLIEHTAX) pPaclIpPOCTPaHEHHOCTL HM30TOIA
B IIPHPOJIE.

Li 3 (Be 415 B

2 I JIMTHIA BEPHJIINIA BOP
93 6; 9100 gy 104
Na 11{Mg 12|13 Al
3 111 HATPUIi MATHUI AJIIOMUAHUI

23190 [2479261125,9| 27100
K 19({Ca 20| Sc 21

v KAJIIA KAJIBLII CKAHZMIA

4 3993 416,7 404, 442,1 45,49
29 Cu| 30 Zn| 31 Gal

V ME/Ib LIMHK TAJUTHIA

6369 655, 64,966,568 o] 694, 71y,

VKaxkuTe 4YHUCIO TNPOTOHOB M YUCIO HEHTPOHOB B  siape
pacnpoCTpaHEHHOTO CTAOMIBHOTO H30TOMA JIUTHSI.

caMoro

Yuciio npoToOHOB Yuciio HeUTpOHOB

B 6nanx omeemoe Ne 1 nepenecume moapKo uucia, He pazoensis ux npodenom
UaU OpyzuUM 3HAKOM.

O0paselr panoaKTHBHOTO BUCMYTa HAXOAUTCS B 3aKPBITOM cocyne. Slnpa BucMmyTa
WCHBITHIBAIOT O-pacraji ¢ IMEepUoJIOM Mojypacnaga math cyTok. Kakas mouns
(B mpoueHTax) OT HMCXOAHO OOJBIIOrO YHCNIA SACpP 3TOr0 HM30TONA BHCMYTa
pacnanércs 3a 15 cytok?

OTBeT: %.
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Ha METAJUIMYCCKYIO TNIACTUHKY NMaZacT IMYYOK MOHOXPOMATUYCCKOI'0O CBETA. an/I
3TOM HabmroaaeTcs spieHue Gorodpdexra.

Ha rpajuke A mpeicraBieHa 3aBUCHMOCTh JHEpTUH ()OTOHOB, MaJarolIMX Ha
KaTol, OT (u3uueckoidl BenuuuHBl X1, a Ha rpajpuke B — 3aBHCHMOCTB
MaKCUMAIIbHOW  KHHETHYECKOW dSHEpruM  (POTOIICKTPOHOB  OT  (PU3HUECKOM
BEJIHYHHBI X2.

Kaxast u3 ¢pu3M4IecKuX BEIMYMH OTIOXKEHA Ha TOPH3OHTANBHOH OCH Ha rpaduxe A
U Kakas — Ha rpa¢uke b?

K kaxno#l mo3umuu mepBoro crojibia MOAOEpPHTE COOTBETCTBYIOLIYIO IMO3HIIHIO
W3 BTOPOr0 CTOJNONA W 3amuIiuTe B TAaOMUIy BHIOpaHHBIE LU(PBI TOX
COOTBETCTBYIOHIUMU OyKBaMHU.

I'PAD®UKU DOUBNYECKAS BEJIMUNHA x
A) E| 1) AIMHA BOJIHBI
2) MaccoBOE YHUCIIO
157 3) 3apsg sapa
] 4) dvacrota

10

51

0 X
B) £}

0 -

X
A|b

OrtBeT:
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ITaker, B koTopom Haxomutcs 200 maifd, mojoXwiu Ha Bechl. Bechl mokasanu
60 r. Uemy paBHa Macca OJHOW HIalObI O pe3ynbTaTaM 3THX H3MEPEHUH, eciu
MOTPEIIHOCTH BecoB paBHa +10 r? Maccy caMoro makera He YYUThIBaTh.

OtBer: ( + )T.

B 6nanx omeemoe Ne 1 nepenecume moivbKo 4ucia, He pazoensns ux npodenom
U OpyzuM 3HAKOM.

Y4eHHK H3ydaeT 3aKOHbl IIOCTOSHHOTO TOKa. B ero
PaCHoOpsHKEHUN HMECTCA IIATh aHAJIOTUYHBIX JJICKTPUYCCKUX

mered (CM. PHCYHOK) C pa3lIMYHBIMH HCTOYHHKAMH U
BHEIIHUMH  CONPOTHBICHUSAMH, XapaKTEPUCTUKU KOTOPBIX R
yka3aHbl B TaOmuie. Kakue nBe nenu HE0OXOAMMO B3STh

YYC€HUKY OJId TOrO, IITO6BI Ha OIIBITC UCCICA0BATh 3aBUCUMOCTH

CHJIBI TOKA, IPOTEKAIOIIETO B LIEMH, OT BHEITHETO CONPOTUBIICHUS?

Nemerm | D/1C uctouHmKa Buytpennee Bremrnee
&, B CONPOTUBIIEHHE comnpotusienue R, Om
HUCTOYHMKA ¥, OM
1 9 1 5
2 6 2 10
3 12 2 15
4 6 1 10
5 9 1 15

3amuIInTe B OTBETE HOMEpa BI)IGpaHHI)IX ueneﬁ.

OrtBeT:
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PaCCMOTpI/ITe Ta6nnuy, COACPIKAIYIO CBEACHUS O APKUX 3Bé3£[aX.

Hanmenosanne | Temmneparypa Macca Pamuyc Cpenusist
3BE3/1bl MOBEPXHOCTH, (B Maccax (B paguycax | IUIOTHOCTS IO
K Comnama) Counana) OTHOIIEHUIO K
IUIOTHOCTH
BOJIBI
Asbyiebapan 3600 5,0 45 7.7 - 107
€ Bozunuero B 11 000 10,2 3,5 0,33
Purenb 11200 40 138 2107
Cupuyc A 9250 2,1 2,0 0,36
Cupuyc B 8200 1,0 0,01 1,75 - 10°
CouHiie 6000 1,0 1,0 1,4
o IlenraBpa A 5730 1,02 1,2 0,80

BriOepute Bce BEpHbBIC YTBEPXKICHHS, KOTOPhIE COOTBETCTBYIOT XapaKTEPUCTHKAM
3BE3T.

1) Temmeparypa 3Be3abl o LleHTaBpa A COOTBETCTBYET TEMIIEpATYpE 3BE3N
cnekTpanpHoro kiacca O.

2) 3Be3na Purens ABnseTcs CBEpXTUTaHTOM.

3) Hame CoHile OTHOCUTCS K TUT@HTaM CIIEKTPaJIbHOIO Kilacca B.

4) Cpenusas naoTHOCTH 383716 Cupryc B 6ombiue, ueM y Connia.

5) 3Be3na € Bosnuyero B oTHocUTCA K 3B€3/1aM INIaBHOM MOCNIEN0OBATENBHOCTH
Ha nuarpamme ['epummpysra — Peccena.

OTtBeT:

He 3a6yobme nepenecmu e6ce omeemvl ¢ oOnank omeemoe Ne 1
6 coomeemcmeuu ¢ UHCHPYKYuell RO 6bINOJIHEHUIO PADOmbL.

Ilpogepvme, umoobl Kaxcovlit omeem 0bvl1 3aNUCAH 6 CHIPOKE C HOMEPOM
COOmMEemcmayou|ezo 3a0anusl.
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Yactp 2

Omeemom na Kaxcooe u3 3aoanuii 25 u 26 aensemca uucio. Imo uucio
3anuwume 6 nojie omeema 6 mexcme padvomut, a 3amem nepenecume ¢ bJIAHK
OTBETOB Ne 1 cnpaga om nomepa coomeemcmeyionieco 3a0anus, HauuHasn ¢
nepeoii knemouku. Kascovtit cumeon nuwiume 6 omoenvHoil Kiemouke 6
coomeemcmeuu ¢ npugedénnvimu 6 onanke oopasyamu. Eounuysvt uzmepenusn
Qusuueckux senuyun nucamy He HyHcHo.

MenHbelii TPSMO NMPOBOAHUK PACIIONOXEH B OJHOPOIHOM MArHHTHOM IIOJIe,
MOJIyJIb BEKTOpa MarHUTHON MHAYKIMH KoToporo paseH 20 mTun. CuiioBble TMHUN
MarHUTHOTO TIOJSI HANpaBJEeHBl TNEPHEHAUKYIIPHO NPOBOAHUKY. K KoHIaM
IIPOBOJIHHKA [IPUIIOKEHO HampspkeHue 3,4 B. Onpenenure miomaap MonepeyHoro
CeueHMs NPOBOJHMKA, eclM cuiia Amrepa, AeHCTBYyloIas Ha Hero, paBHa 6 H.
V nensHOE COMpoTUBIeHHe Meau paBHO 1,7 - 1078 Om - m.

OtBeT: MM,

B ombite 1o usyuenuio  Qorosddekra  (HOTOPIEKTPOHBI  TOPMO3STCS
JMEKTPHYECKHM ToneM. IIpm 3TOM m3MepseTcss 3amuparolee HampsDKeHHe.
B Tabmune npeacTaBIeHs! pe3yIbTaThl HCCIETOBAHUS 3aBHCHMOCTH 3aIHPAIOIIETo
HanpspkeHus U, OT JUTMHBI BOJIHBI A [I3IaF0LIET0 CBETA.

3anwuparomiee HanpspkeHue U, B 0,4 0,6

JlnvHa BOJHEI CBETA A, HM 546 491

Uemy paBHa nocTostHHas IImaHka mo pesynpTaTaM 3TOro skcrepumenTta? OTser
OKPYIJIUTE 10 AECSATHIX.

OrBerT: <1073 Ik - c.

He 3ab6yobme nepenecmu 6ce omeemsl 6 Onank omeemog Ne 1
6 cooOmeemcmeuu ¢ UHCIPYKYuell no 6bINOJIHEHUIO PAdombl.
Ilposepvme, umoodwbl Kaxcovlii omeem 0Ovl1 3aNUCAH 6 CHIPOKE C HOMEPOM

coomeemcmeyrouieco 3a0anus.
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Jna 3anucu omeemos na 3zadanus 27-32 ucnonvzyiume bJIAHK OTBETOB
Ne 2. 3anuwiume cnauana nomep 3adanusn (27, 28 u m. 0.), a 3amem peuienue
coomeemcmeyroueit 3a0auu. Omeemsvt 3anucvléaiinme YéMKo U pazdopuugo.

1 Monb paspexeHHOro TelMs Y4acTByeT B  IMKIMYECKOM  IIpoLecce
1-2-3-4-1, rpaduk KoToporo H300pak€H Ha pUCYHKEe B KoopauHatax V-T,
rae V — o0béMm rasza, T — abcomoTHas Temneparypa. [locTpoiiTe rpaduk HUKIa B
KOOpAWHATax p—V, rne p — naBieHue ra3a, V' — 006éM raza. Onmpasch Ha 3aKOHBI
MOJIEKYIIpHOH (U3UKM M TEPMOJMHAMUKY, OOBSICHHTE HOCTpOEHHUE TIpaduka.
Omnpenenute, BO CKOJBKO pa3 pabora raza B mporecce 2—3 Oonblie MOy
paboThI BHEMIHKX cHJI B mporecce 4—1.

Vi
4 3
2V, <
VO =
/11 L7112

/ _-

/

- -

0 Ty 2T, 3T, 47, 5T, 6T, T

Ilonnoe npasunvnoe peuwienue Ka)coou uz zaoau 28-32 donxicno cooeprcamn
3aKOHbL U hOPMYIBL, NPUMEHEHUE KOMOPLIX HEeO0X00UMO U 0OCHIAMOYHO O3
peuieHus 3adauu, a MmMakdxyce mMamemamuyecKue RnpeoOpazoeanusi, pacuémol
C YUCIICHHbIM OMEEMOM U HPU HEO0X00UMOCHU DPUCYHOK, HOACHAIOWUI
peutenue.

Bpycox Maccoii 2 kr aBHXKeTcs 110 FOpU30HTaIbHOMY cToiy. Ha teno neifctByer

cuna F nopg yrnoMm o = 30° k ropu3oHTy (cM. pucyHoK). KosddunueHt tpenus
Mexay Opyckom u ctosiom paseH 0,3. KakoB Moaysb cuitel F', €Clii MOZLYJTb CHITBI

TpeHHs, AeUCTBYIOIIEH Ha Teno, paBeH 7,5 H?

U
L~

N

=l
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JBa nebonbmux mapa maccamu m, =0,2 kru m, =0,3 Kr 3aKperieHsl Ha KOHLAX

HEBECOMOI'0 CTEpPXKHS AB, PacIoNIOkKEHHOT0 IOpU30HTaNbHO Ha omopax C u D
(cM. pucyHok). PaccrosiHne mexay omopamu [/ =0,6 M, a paccrosHue AC paBHO
0,2 M. Yemy paBHa JulnHa CTepkKHA L, €CIM cuila AaBJIEHUS CTEPXKHs Ha onopy D B
2 paza Gosbie, yeM Ha onopy C? CaenaiiTe pUCYHOK C YKa3aHHEM BHEIIHUX CHII,
JEHCTBYIOIINX Ha CHCTEMY Tell «CTEPIKEHb — Iapbl».

mlA‘ c/\ D/\ ‘Bmz

lemuii B KonmmuecTBe V=3 MOJb M300apHO CXKHUMAIOT, coOBepiuas paboTy
T,
A =2,4 x]lx. Tlpu sToM TemmepaTypa reiusi yMmeHbluaercst B 4 pasa: T, =Z‘.
3arteM ra3 agnabaTHYecKu PaCIIMPSCTCS, IPH 3TOM €ro TeMIIEpaTypa W3MEHSETCS
7 .
Io 3HaueHHs T, :g. Haitnure paboty raza A, mpu aauabaTHOM paCIIUPEHHU.

KonuuecTBo BelecTBa B nponeccax 0CTaéTCsl HEM3MEHHBIM.

Manenpkuii mapuk maccoit m ¢ 3apsaom g =35 K,

MOJBEUICHHBIN K MOTOJIKY Ha JIETKOW IIETKOBOM HUTKE
mmHOM [=0,8 M, HaxOgWUTCI B TOPU3OHTAIHHOM

1

oQ

E
-
OTHOPOAHOM BJICKTPOCTATUICCKOM I10JI€ Ec MOoAayJieM
q,m

) S

HanpsHKEHHOCTH ToNis E =6-10" B/m (CM. pHCYHOK).
[[Tapuk OTIyCKalOT C HyJEBOH Ha4aJbHON CKOPOCTBHIO
U3 TIOJIOKEHHUS, B KOTOPOM HUTh BepTHKaJbHAa. B MOMEHT, Korna HUTH oOpasyer
C BEPTHKAIBIO yroi o =30°, MOAylIb CKOpOCTH Imapuka v =0,9 m/c. YeMy paBHa
Macca mapuka m? ConpoTHBICHUEM BO3/yXa IpeHeOpeyb.

-
‘-
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KBazparHast mpoBOJIOYHAs paMKa CO CTOPOHOM
/=10 cm HaXOIWTCS B OJIHOPOJHOM
MarHuTHOM I0JI€ C UHAyKIUeH B. Ha PHUCYHKE
u300paxeHa 3aBUCHUMOCTb IIPOEKLUH BEKTOPA
B Ha nepneHIUKyIsAp K IJIOCKOCTH PaMKH OT
BpeMeHU.  Kakoe  KOIMYECTBO  TEILIOTHI
BBIIEIUTCS B paMKe 3a BpeMs ¢t =10 c, eciau
COIPOTHUBJIEHHE paMKu R =0,2 Om?

OU3UKA, 11 ktacc 20/ 35

Ilposepvme, umodvl Kaxcovlii omeem 0Ovli
COOMEemMcmayou|ezo 3a0anus.

3anucan padom ¢ HOMEPOM
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CucremMa olleHUBAaHHS IK3aMeHALIMOHHOIT pa6oThl no Gpusuke

Saganus 1-24

[IpaBunbHbie oTBEeTH Ha 3aganus 1-4, 8—10, 13—15, 19, 20, 22 u 23 gactu 1
" Ha 3aaaHus 25 u 26 yactu 2 oneHuBarTcs 1 GayuioM. DTH 3aaHUsl CUMTAIOTCS
BBIITOJIHEHHBIMU BEPHO, €CJIM NPaBHIBHO yKa3aHbl TpeOyeMoe 4Yuciio, J1Ba YHCiIa
WJIH CIIOBO.

OtBetsl Ha 3amanus 5-7, 11, 12, 16—-18 u 21 gactu 1 oneHumBarorcs 2
Oammamu, ecii BEpHO yKa3aHbl 00a 3JeMeHTa OTBeTa; 1 Oansiom, eciiu IomyiieHa
omn0Ka B yKa3aHUU OIHOTO M3 3JIEMEHTOB OTBeTa, U 0 0aIoB, €CIU JIOIYIEHO
JIBE OIIMOKH WJIM OTBET OTCYTCTBYeT. ECiii ykazaHO OoJiee IByX 3JIEMEHTOB (B TOM
YKcie, BO3MOXKHO, U MpaBuibHbIC), To ctaButcs O O6amnoB. OTBeT Ha 3ajaHue 24
OlLleHMBaeTCs 2 OalulaMH, €CIIM yKa3aHbl BCe BEPHBIE JIEMEHTHI OTBeTa; | OayuioM,
€CJIH JIOIYIIEHa OJlHa OMMOKa (B TOM YHCIIE yKa3aHa OJlHA JIMIIHI undpa HapsaLy
CO BCEMH BCPHBIMH DJJIEMCEHTAMHU WM HE 3alucaH OAUH JJICMEHT OTBeTa);
0 6asutoB, €CITU IOMYIICHO JBE OMIMOKK WM OTBET OTCYTCTBYeET. B 3amanusx 5, 11,
16 u 24 nopsAaoK 3anucy nUdp B OTBETE HE UMEET MPUHIUIAAILHOTO 3HAYESHNUSI.

Howmep IIpaBunbHBIT Howmep [IpaBunbHBIT
3aIaHus OTBET 3aIaHus OTBET

1 40 14 1

2 0,2 15 2

3 0,08 16 12

4 30 17 23

5 23 18 43

6 31 19 34

7 42 20 87,5

8 2,5 21 14

9 1 22 0,300,05

10 900 23 15

11 25 24 245

12 11 25 1,5

13 BIIPaBO 26 5,2
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KpnTepml OLIEHUBAHMS BbITIOJIHEHHS 3aJaHU C pa3BépHyTl>IM O0TBETOM

Pemenust 3amanuii 27-32 yactm 2 (c pa3BEPHYTHIM OTBETOM) OLICHUBAIOTCA
npenMeTHOW — komuccued. Ha ~ ocHOBe — KpUTepueB,  IPEACTAaBICHHBIX
B TMpHUBENEHHBIX HIXKE TabIMIax, 3a BbHINOJHEHHE KaXJIOro 3aJaHusi B
3aBUCUMOCTH OT MOJHOTHI M IPAaBWIBHOCTH JAaHHOTO 3K3aMEHYEMbIM OTBETa
BhIcTaBisieTcs ot 0 710 2 GayutoB 3a BhInoyiHeHUe 3aaaHust 28 u ot 0 1o 3 Oanios 3a
BBINOJIHEHHKE 3alaHuit 27 u 29-32.

1 MOmb pa3peXEHHOro Trelus ydacTByeT B  LMKIMYECKOM  Ipolecce
1-2-3-4-1, rpaduk KOTOpOro H300pakéH Ha pPHCYHKEe B KoopauHatax VT,
rae V — o0bém raza, T — abcomotHas temneparypa. IlocTpoiite rpaduk nukia B
KOOpAUHATax p—V, rae p — AaBieHue rasa, V' — o0bém raza. Onupasich Ha 3aKOHBI
MOJICKYJISIDHOH (PU3MKH M TEPMOAMHAMHKH, OOBSCHHUTE MOCTPOCHUE Tpaduka.
Omnpenenure, BO CKOIBKO pa3 pabora ra3a B mporecce 2—3 OObIie MOIYIS
paboThl BHEIIHUX CHJI B mporecce 4—1.

Vi
4 3

2V0 <
VO ~

/|1 L-72

/ -~

/A7

~

0 Ty 2T, 3T, 4T, 5T, 6T, T

BosmoxHoe PEUICHUC

1. Ay =3.
|44

LS ) 3

3]70 """ >-

Zpo ---------- i\---------------"

Po [ <
1 4

0 Ve W V

2. [Mepectpoum rpaduk 1UKIa B KOOpAUHATaX p—V.
Ipouecc 1-2 sBusercss M30XOpHBIM, B HEM aOCONIOTHAs TeMIeparypa rasa
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yBeNMUWIach B 3 pas3a, a 3HAYUT, corylacHO 3akoHy Illapns (%: const)
U 1aBJIEHHUE r'a3a yBEIUYMIOCh B 3 pasa.
IIponecc 2—-3 sBngercst U300apHBIM, IIOCKOJIBbKY ero rpaduk B xkoopauHarax V—T

|4 N
IpoOXOAUT 4YE€pe3 Haydallo KOOpAWHAT (F:COHSt . B atom nponecce u O6’I)€M,

1 aOCOJTIOTHASI TEMIIEPATypa ra3a yBeIndHInCh B 2 pasa.

B mponecce 3—4 ra3 M30XOpHO YMEHBIIII CBOK a0COJIOTHYIO TEMIICparypy U
JaBJeHue B 3 pasa, a B porecce 4—1 u300apHO BEpHYJICS B UCXOJHOE COCTOSHHE
(cM. pUCYHOK).

3. U3 rpapuka BUmHO, dYTO pabora raza B  mnpoumecce 2-3
Ay; =3p,(2Vy—V,y)=3pyV,, a MOdynb pabOThl BHEIIHUX CHI B mpomuecce 4—1
|A41|:P0(2V0 ~Vo)=ros-

Ay
Takum 00pa3oM, HICKOMOE OTHOIICHHE —=— =3 .

|4a1]

Kputeprnn onieHUBaHMS BHIOIHEHNS 3aIaHUS baurst

IIpuBeneHo mosiHOE MPaBUIIBHOE PELICHUE, BKJIIOYAOLIEE MPAaBUIIbHBIN 3

OTBET (B JAHHOM cCiiy4ae: 7. /) ¥ HCUYEPIIBIBAIOIIIE BEPHBIC PACCYKICHHS
C MpSMBIM yKa3aHHEM HaONIOJaeMbIX SIBICHUA U 3aKOHOB (B JAHHOM
CIIydae: 3dKOHbl U30NPOYeCccos, 2paguyuecKuii cmvici pabomsl 6
mepmMoOUHAMUKE)

ﬂaH HpaBHJ’ILHLIfI OTBE€T, U NPUBCACHO O6’LHCH€HI/IC, HO B pPCIICHUHN 2
HUMECTCA OAWH WK HECKOJIBKO U3 CICAYIOMINX HEJOCTAaTKOB.

B 0o0bsicHeHUM HE yKa3aHO WJIM HE HCIIOJb3YeTCs OAHO M3 (U3MUECKHX
SIBJICHUH, CBOWMCTB, ONpeleNieHHH WM OJMH M3 3aKOHOB ((opmyin),
HEOOXOMUMBIX JUUIsl TOJHOTO BepHOro oObscHeHHs. (YTBepKACHUE,
Jexaliee B OCHOBE OOBSICHEHHs, HE MOAKPEIUIEHO COOTBETCTBYIOLIMM
3aKOHOM, CBOWCTBOM, SIBJICHUEM, OIPEACICHUEM U T.I1.)

" (M)
Vka3aHel Bce HEOOXOOMMBIE Uil OOBSICHEHUs SBJIEHHS M 3aKOHBI,
3aKOHOMEPHOCTH, HO B HUX COIEPKUTCS OAWH JIOTUUECKUI HEJOUET.

" (NJIN)
B pemeHnn HMMEIOTCS JIMIIHKME 3alMCH, HE BXOIIINE B pEIUCHHUE
(BO3MOXXHO, HEBEpHEIE), KOTOpPHIE HE OTHNENICHBl OT pPElIeHHs U He
3a4EPKHYTHI.

U (UJIN)
B pemennn uMmeeTcs HETOYHOCTh B YKa3aHHM HA OJHO U3 (DU3MUYECKUX
SIBIICHUH, CBOMCTB, ONpeesIeH!, 3aKOHOB ((popMyI1), HEOOXOIUMBIX JUIs
MIOJIHOTO BEPHOTO OOBSCHEHUS
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IIpencrasieHo peunieHHe, COOTBETCTBYIOIICE OJHOMY W3 CIICAYHOIIUX 1
CITy4acs.
JlaH npaBUIIBHBIN OTBET Ha BONPOC 33/aHUs, U NMPHUBEICHO OOBSCHEHUE,
HO B HEM HE YyKasaHbl JBa SBJICHUS WIM (U3NUECKHX 3aKOHA,
HEOOXOIUMBIX JUIS TTOTHOTO BEPHOTO OOBSICHEHUSI.

NIn
Vka3zaHbl Bce HEOOXOAMMBIE Ui OOBSCHEHHUS SBJIEHHS U 3aKOHBI,
3aKOHOMEPHOCTH, HO HMEIOIIMECS PACCYKICHHUS, HAIpaBJICHHBIC Ha
MOJIy4YeHHE OTBETa HA BOIPOC 3a/IaHUsI, HE JOBE/ICHBI 10 KOHIIA.

nIn
VKka3aHel Bce HEOOXOAMMEBIC IS OOBSICHEHMS SBIICHHS H 3aKOHBI,
3aKOHOMEPHOCTH, HO  HMCIOIIUECS  PACCYKICHHS, I[PHUBOJAIINE
K OTBETY, COJICPKAT OLIHOKH.

nJIn
VKka3aHbl HE BCe HEOOXOAMMEBIC IS OOBACHCHHS SBICHUS U 3aKOHBI,
3aKOHOMEPHOCTH, HO UMEIOTCSI BEPHBIC PacCyKICHUS, HAIIPABICHHBIC HA
pelleHUE 3a/1a41

Bce cimydam pemreHus, KOTOpble HE COOTBETCTBYIOT BBIIIEyKa3aHHBIM 0
KpUTEpUsIM BBICTaBJICHHUS OLIEHOK B 1, 2, 3 Gama

Maxcumanvuviii 6aun 3

Bpycok Maccoit 2 KT IBIKETCS O TOPH3OHTANBHOMY crory. Ha Temo meficTByer
cuna F mox yrmom o=30° k ropusoHTy (cM.puc.). Kosddumuenr tperus

Mexay Opyckom u crosoM paseH 0,3. KakoB Moaysb cuibl F', €Clid MOZYJb CHITBI
TpeHusl, AeHCTBYIOIIEH Ha Teno, paseH 7,5 H?

S

N

)

F

BosmoxHOe pemieHue

Ha 6pycoxk, kpome cui F' u Frp, AeHCTBYIOT €IIE CHIa TSDKECTH mg U CHIIa PEaKIUuH
omnopsl N. [Ipoekius BToporo 3akoHa HproToOHa Ha BEPTUKAIBEHYIO OCh HMEET BUJI:

0=N-mg—Fsina.

Cuna TpeHHS CKOJIbKEHHS Fr,=uN = w(mg + Fsino).

Fp —Hmg 7,5-0,3-2-10
usin ol 0,3-0,5

s nckomoit cuitel onrydaem: F' = =10H.
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KpI/ITepI/II/I OLCHMBAHUWA BBINIOJIHCHUSA 3a1aHUA

bamer

[IpuBeaeHO MOJTHOE pelIeHUE, BKIFOYAIOIIEE CICAYIOIINE SIEMEHTBI:

I) 3anmcaHel TOJNOXKEHUS  TEOPHHM UM (U3MUECKHE  3aKOHEI,
3aKOHOMEPHOCTH, NPHUMEHEHHE KOTOPhIX HEO0OXOJMMO JUIS pEeLICHHUs
3a7a4d BBIOPAHHBIM CIIOCOOOM (B JaHHOM CIIydae: Gmopoll 3aKOH
Hvromomna, svipasicenue 015 cuivl mpenust);

II) onmcaHbl Bce BHOBb BBOJHMMBIC B PEIICHUH OYKBEHHBIE 0003HAUCHUS
¢bu3nyecKuxX BeNWUUH (3a ucKIOueHuem 00O03HAueHUll KOHCMAHM,
ykasannwvlx 6 eapuanme KHUM, obo3nauenuti, ucnonw3yemvix 6 yciosuu
3a0auu, U CMAHOAPMHBLIX OOO03HAYEHULl BEIUYUH, UCNONL3YEMbIX HpU
Hanucanuu Gu3UYeCKUX 3aKOHO08);

III) mpoBeneHs! HEOOXOAMMBIC MaTeMaTHYECKHE NPeoOpa3oBaHMs U
pac4éThl, MPUBOISIINE K IPABUILHOMY YHCIOBOMY OTBETY (IOITYyCKAeTCs
peLIeHHE 10 YaCTAM» C IPOMEKYTOUHBIMH BHIYUCICHHUSIMH);

IV) mpezncrapieH NpaBUIIBHBIA OTBET C yKa3aHHEM CAWHHI] H3MEPEHUS
HCKOMOM BEJIMIMHBI

2
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JBa Hebompmux mapa maccamu m, =0,2 xr u m, =0,3 Kr 3aKperieHsl Ha KOHIaxX

HEBECOMOTO CTEpXkHsI AB, pacloyloKEHHOro ropu3oHTalnbHO Ha omopax C u D
(cM. pucyHok). PaccrosiHne mMexnay onopamu [/ =0,6 M, a paccrosnue AC paBHO
0,2 M. Uemy paBHa [yTHHA CTEPXKHS L, €CIU Criia AaBIIEHUs CTep)KHA Ha omopy D B
2 paza Oonbie, yem Ha ornopy C? Caenaiite puCyHOK ¢ yKa3aHHEM BHEITHUX CHJI,
JEUCTBYIOUIMX HA CUCTEMY TEJl «CTEP)KEHb U ILApbI».

A 7 ‘Bmz

@ N
Bo3moxHoe pemenune

IIpaBunbHO 3amucaHbl BCE HEOOXOAUMBIE IIOJIOKEHHS  TEOPHU,
¢u3nyecKkue 3aKOHbI, 3aKOHOMEPHOCTH, U NIPOBEICHBI NPpeoOpa3oBaHus,
HalpaBJICHHbIE Ha pelleHue 3a1adu. Ho MMeroTcst OaMH WM HECKOJIBKO
U3 CJIEAYIOIUX HEJOCTATKOB.
3amucu, COOTBETCTIBYyIomHMe NyHKTY II, mpeactaBieHbl HE B IOJIHOM
00BEME MM OTCYTCTBYIOT.

U (NJIN)
B pemleHnn uMEIOTCSA JIMIIHME 3alMCH, HE BXOJSIINE B pEIICHUE,
KOTOpPBIE HE OT/EJICHBI OT PELICHHS U He 3aU€PKHYTHI.

U (W)
B HeoO0X0oIMMBIX MaTeMaTHYECKHUX MPeoOpa3oBaHUAX MIIM BBHIYHCICHHUAX
JONMYLIeHbl OIIMOKK, | (WIM) B MaTeMaTHYECKHX IpeoOpa30BaHUAX/
BBIYMCIICHUSIX TIPOIMYLIEHBI JIOTHYECKH BaXKHbIE IIIArH.

U (NJIN)
OtcyrcrByeT nyHKT IV, miiy B HEM JonyleHa omuoka

Bce ciydam pelieHusi, KOTOpble HE COOTBETCTBYIOT BBIIICYKa3aHHBIM
KpUTEpHSIM BBICTABJICHUS OLICHOK B | miu 2 Gana

Maxcumanonwiii 6ann
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1. Ha tBEpaoe Teno, 0Opa3oBaHHOE CTEPKHEM M ABYMs MIapaMH, ACHCTBYIOT CHIIBI
TAKECTH Myg U Myg, NPUIOKEHHbIE K LEHTPAM IIApOB, U CUJIbI PEaKLHH OIOp
N, u N,. Ilo tperbeMy 3akoHy HBIOTOHA, MOIyNH CHJI DPEAKIMH PABHBI

COOTBETCTBYIOIIUM MOJYJISIM CHJI JaBJICHUS CTEPXKHS Ha OMNOPBI, MO3TOMY
N, =2N, (B COOTBETCTBUH C YCTIOBHEM 3a/1auM).

i
) Nop
N
A B
T
0] -
X
mg
mg

2. B wunepnmansHOW cucteme otcuéra Oxy, cBsi3aHHOW C 3eMiIEH, yCIOBHS
paBHOBeCHs TBEPAOTO TeJa IPUBOJIAT K CUCTEME YPAaBHEHUIL:
N,+N, —mg —m,g =0—1eHTp Macc He ABIKETCA BIOIb och Oy;
Nix+N, (l + x) —m,gL =0 —HeT BpalIeHHs BOKPYT OCH, IPOXO el
MEPIEHANKYIIPHO PUCYHKY Yepe3 TOUKY A.
3nech x=AC =0,2 M — 1JI€40 CHUIIBI peakuu Ni.
3. C yuérom ycnosust N, =2N, cucTeMy JOIHYHO IIPUBECTH K BHIY:

3N, =(m1 +m2)g;
(3x+21)N1 =m,gL.

HOHGIII/IB BTOPOC YPABHCHUE HA IEPBOC, NOJTYyIUM!
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m
M 42
my +m, 3

m 2 0,2 2
L=|1+—L || x+Zl|=[1+=2||0,2+%.0,6 |=1m.
my (x3)( 0’3)(’ 35) "

Otser: L=1Mm

/, oTKyna:

KpI/ITCpI/IH OLICHUBAHWA BBIIIOJTHCHUA 3a1aHUA

Bansr

ITpuBeneHO MOIHOE PEelIeHUE, BKIIIOYAIOIIEE CIEAYIONIIE JIEMEHTbL:

I) 3amucansl  momoXeHHs ~ TeOpuM M (U3MUECKHE  3aKOHBI,
3aKOHOMEPHOCTH, HPHMEHEHHE KOTOPBIX HEOOXOIMMO Uil PELICHHs
3aJa4d BHIOPAHHBIM CIIOCOOOM (B JaHHOM CIIy4ae: YCl08Us PABHOBECUs.
Mmeép0020 mena OMHOCUMENbHO NOCMYNAMENbHOZO U 8PAUAMENbHOO
osudicenuti, mpemuti 3axon Heiomona);,

II) cpeman mpaBWIBHBIH pPHCYHOK C YyKa3aHHEM BHENIHWX CHII,
JEHCTBYIOLIMX HA CTEPXKEHb U LIAPHI;

III) onrcaHb! Bce BHOBb BBOAUMBIE B PEIICHUH OYKBEHHBIE 0003HAUCHNUS
GM3UYeCKUX BEIHYMH (3@  UCKIIOYeHuemM 0003HAUeHUll KOHCMmAaum,
ykasanuvlx 6 sapuanme KUM, obosnauenuil eiudut, ucnoib3yemvix 6
VCoBUY 3a0ayU, U CMAHOAPIHBIX 0003HAYEHUI 8EIUYUH, UCTIONbL3YEMbIX
npu HAnUCaHuu GU3UYECKUX 3aKOHO0B);

IV) npoBemeHbl HEOOXOIMMBIE MaTeMaTHYECKHe NpeoOpa3oBaHHSI H
pacy€rel, OPUBOJAIIME K  INPABUIBHOMY  4YHCIOBOMY  OTBETY
(momyckaercs  pelleHME  «IO  4YacTAM» C  IPOMEXYTOUYHBIMHU
BBIUUCIICHUSAMH);

V) mpencraBieH NMPaBHIBHBIA OTBET C YKa3aHWEM CIVHHUII W3MEpEHHs
HCKOMOM BEJIMYMHBI

[IpaBuiabHO 3amMCcaHbl BCe HEOOXOAWMBIE TMOJNOXKEHUS TEOPHH,
(u3nUecKue 3aKOHBI, 3aKOHOMEPHOCTH, U TPOBEICHBI HEOOXOIMMBIC
npeoOpazoBanusi. Ho uMeeTcs OIWH MM HECKOJBKO W3 CIIEAYHOIIUX
HE/IOCTaTKOB.
3anucu, coorBercrtBytomue nynkram Il u III, npexncraBneHbl He B
MOJHOM 00bEME MM OTCYTCTBYIOT.

U (UJIN)
B pemeHun uMeEIOTCS JIMIIHUE 3alKCH, HE BXOAAIIME B pELICHUE,
KOTOpbIE HE OT/JEJICHBI OT PELICHUS U HE 3a4EPKHYTHI.

U (UJIN)
B HeoOX0ANMBIX MaTeMaTHIECKHX NPeoOpa30BaHUSIX MM BEIYHCICHUSIX
JONYUIeHbl OIIMOKH, W (WIM) B MaTeMaTHYECKHX MpeoOpa3oBaHUsX/
BBIUUCIICHUSX MPOITYILEHBI IOTHYECKH Ba)KHBIE IIAry.

U (UJIN)
OTCcyTCTBYET NYHKT V, WM B HEM JOINyNIeHa ONIHOKa
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IIpencraBieHsl 3amucu, COOTBETCTBYIOLIME OJHOMY W3 CIEIYIOIINX 1
CIIy4aesB.
IIpencraBieHsl TOJNBKO TMOJIOKEHUS W (opmysbl, BBIpaXxarouue
(u3nyecKue 3aKOHbI, MPUMEHEHUE KOTOPhIX HEOOXOANMO ISl PEeLICHHUS
JAHHOW  3amayn, 0Oe3  Kakux-IMOO  mpeoOpa3oBaHMd € HX
WCIIOJIb30BaHUEM, HAIIPAaBJICHHBIX HA PEIlICHHE 3a/1a4H.

nim
B pemennn orcyrcrByer OJJHA u3 ucxoaHbix (opmyii, HEOOXouMast
JUIA PelIeHUs TaHHOW 3ajauyn (WIM YTBEpP)KICHHUE, JeXallee B OCHOBE
peleHus), HO NPHUCYTCTBYIOT JIOTMYECKH BEpHBIE IpeoOpa3oBaHUs C
UMeEIoIMMUCS (HOpMyIaMH, HallpaBJIeHHbIE HA pEeLIeHNE 3aJauHl.

NI
B OJIHOH u3 ncxommbix (hopMyI1, HEOOXOTUMBIX IS PEIICHUS JaHHOU
3agaudl (MM B YTBEP)KICHUH, JIE)KAIIEM B OCHOBE PELICHHUS), TOMyIleHa
ommOKa, HO TPUCYTCTBYIOT JIOTHMYECKH BEpHbIE NpeoOpa3oBaHUs C
AMeIoUMHUCS HopMyJIaMH, HallpaBJIeHHbIE Ha PEIICHUE 331a4u

Bce ciaywam pemieHusi, KOTOpble HE COOTBETCTBYIOT BBILIEYKa3aHHBIM 0
KPUTEPHSIM BBICTABJICHHUS OIICHOK B 1, 2, 3 Oana

Maxcumanvrolil 6an 3

Tenuit B xonuyectBe V=3 Moib H300apHO CXKHMAIOT, coBeplias padoTy
T,
A =2,4 x]lx. Ilpu sTOM Temmeparypa reimsi yMmeHbluaercst B 4 pasa: T, =Zl.
3arem ra3 aguabaTU4ecKu pacUIMpsieTcs], IPU 3TOM €ro TeMIlepaTypa U3MEHseTcs
7 .
[0 3HadeHus T, =§. Haiigure paboty rasa A mpu aauabaTHOM pacIIUPEHUH.

KonuuecTBo BelecTBa B nponeccax 0CTa€TCsl HEM3MEHHBIM.

BosmoxHoe peuicHue

1. TIpu n306apHOM CXKaTUH HaJ IeJMeM coBepIuaeTcs padora, MOAYyJIb KOTOPOi
4,= |P A Vl ’

rZie p — AaBJICHHE T'eJHs B 9TOM Tporiecce, AV — n3MeHeHue ero oopéma.

2. B cootBercTBUM ¢ ypaBHeHHeM Kianeiipona — MeneneeBa Ai1s 3TOro mporecca
MO>KHO 3aIUCaTh:

|pAV|=VR(T, - T,).

3.B agmabatHoM mporecce (mporecce 0e3 TemIoo0MEHa) B COOTBETCTBUH
C IIEpBBIM 3aKOHOM TE€PMOJIMHAMUKH CyMMa U3MEHEHHUsI BHYTPEHHEW SHEPTuu rasa
U €ro paboThl paBHA HYJIIO:

2VR(T, ~Ty)+ 4, =0.

IIpu 3amucu NHOCIETHETO COOTHOUICHHS YYTEHO BBIPAXKCHUE IS H3MEHEHUS
BHYTpPEHHEH SHEpPriM HAealbHOI0 0OJJHOATOMHOIO Ta3a:
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AU =3 WR(Ty -T3).

Hp606p33y5{ 3allUCAaHHBIC YpPABHCHHUSA C y‘{éTOM COOTHOIIEHUH TeMIeparyp,

3alaHHBIX B YCJIOBUHU 3a/1avu, I1OJIy4YacM:
, 3
A4, =3VRT,; A, =7 VRT,.

CrieoBaTeNbHO,

4, _ 2400

Ay ===, =600

Ortset: 4, =600 Jx

KpI/ITepI/II/I OLICHMBAaHUWA BBIIIOJIHCHUSA 3aIaHUA

bamer

[IpuBeneHo MOHOE pelIeHNe, BKITIOYAIOIIee CICIYIONIIE JIEMEHTHI:

I) 3anmcaHbpl OJOXKEHUS  TeOpUM U (QU3UYECKHE  3aKOHBI,
3aKOHOMEPHOCTH, NPHUMEHEHHWE KOTOPBIX HEOOXOAWUMO JUIS pPELICHHUS
3amauyd  BBIOpaHHBIM  crocoOoM (B JaHHOM Cliy4ae: YpaeHeHue
Knanetipona —  Menoeneesa, nepeviii  3aKOH — MEPMOOUHAMUKU,
evipadiceHuss 0N pabomvl 2aza npu  U300apHOM npoyecce u Os
6HympeHHell dHepaull U0eanbHO20 0OHOAMOMHO20 2A43A);

II) ommcaHbl Bce BHOBb BBOAWMEIC B PEIICHUH OyKBEHHBIE 0003HAYCHUS
(u3MUeCKUX BENWYMH (3a UCKIOUeHuem 0003HAYEeHUll KOHCMAHM,
yKazauuvix 6 eapuanme KHUM, 0603nauenuti, ucnonbsyemvlx 8 YCi08uu
3a0auy, U CMAHOAPMHLIX O00O3HAUEHUNl BENUHUH, UCNOILIVEMbIX NPU
HAnUCAHUU QU3UYECKUX 3aKOHOB);

III) npoBeneHsl HeoOXOAMMBIE MaTeMaTH4ecKue IpeoOpa3oBaHUs U
pacuérbl, NpUBOAALIME K IPABUIBHOMY YHCIOBOMY OTBETY (IOIyCKaeTcs
peuIeHue «I0 YacTsIM» C IPOMEKYTOUHBIMH BBIYUCIICHUSAMH );

IV) mpexncTaBieH MpaBHIBHBIA OTBET C YKa3aHWEM EIUHUI] W3MEPEHUS
HCKOMOM BEJIMYMHBI

HpaBI/IJII)HO 3aIUCcaHbl  BCE HEOOXOMHUMEBIE  ITOJOKCHUS TCOPUH,
(bI/I3I/I‘IeCKI/Ie 3aKOHBI, 3aKOHOMEPHOCTHU, U MPOBEACHLI H606XOI[I/IMI>IG
npeo6pa3OBaHI/m. Ho wumeercss oIMH WJIM HECKOJBKO W3 (RU(S1474:021117D.¢
HCIOCTAaTKOB.

3anucH, COOTBETCTBYoLMEe NYHKTY II, mpencraBieHbl HE B MOJIHOM
00bEME MITH OTCYTCTBYIOT.

" (UJIN)
B pemeHuu MMEIOTCsS JUIIHUE 3allUCH, HE BXOJSILIME B pELICHHE,
KOTOpbIE HE OTJICNCHBI OT PELICHHS U He 3aUuéPKHYTHL.

H (UJIN)
B HEoOXxoIuMbIX MaTeMAaTHYECKUX IPEOOPa30BaHUAX MU BBIYUCICHUAX
JONMYLIeHbl OIMOKK, ¥ (WIM) B MaTeMaTHYECKHX IpeoOpa30BaHHAX/
BBIYMCIICHUSIX TTPOIYLIEHBI JIOTHYECKH Ba)KHbIE IIIArH.

" (MJIN)
OtcyrcrByeT nyHKT IV, miiy B HEM JonyleHa omuoka
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IIpencraBneHsl 3amucH, COOTBETCTBYIOIIME OJHOMY U3 CIEAYIOMIMX 1
CIIy4aesB.
IIpencraBneHsl TONBKO NOJNOXKEHHS W (OPMYIbl, BbIpajkaroliue
(du3uyecKue 3aKOHBI, IPUMEHEHUE KOTOPBIX HEOOXOIUMO U JOCTATOYHO
JUIS pelleHHsl NaHHOW 3ajauu, 0e3 Kakux-mubo mpeoOpa3oBaHHil ¢ MX
WCIOJIb30BaHNEM, HAllPaBJICHHBIX HA PEIICHHUE 3a/1a4H.

Wi
B pemennn orcyrcrByer OJIHA u3 ucxomueix ¢opmyin, HeoOXoanmas
JUI pellieHusl JaHHOW 3ajaud (MM YTBEp)KICHHE, JieXKallee B OCHOBE
peleHns), HO IPUCYTCTBYIOT JIOTMUYECKH BepHbIE IpeoOpa3oBaHUs C
AMEIOIUMHUCS POPMYJIaMH, HallpaBJIEHHbIE HA PEIICHHUE 3a/1a4H.

%Myl
B OJJHOM u3 ncxomubix GopMylI, HEOOXOIMMBIX IS PELICHHS TaHHOHR
3aqaudl (WM B YTBEPXKICHHH, JISKAIEM B OCHOBE PEIECHHs), JOMyIIeHa
ommnOKa, HO MPUCYTCTBYIOT JIOTUYECKH BepHBIE IIPeoOpa3oBaHUs C
UMeIoIMMUCS (GOpMyIaMH, HalpaBJeHHbIC HA peIICHUE 3a1aul

Bce cmyuau pemeHus, KOTOpPbIE HE COOTBETCTBYIOT BBIIMIEYKA3aHHBIM 0
KPUTEPHSIM BHICTABJIECHHS OLICHOK B 1, 2, 3 Gamna

Maxcumanvuoiii 6ain 3

Manenbkuii mapuk Maccoit m ¢ 3apspoM ¢ =5 HK,

MOJIBELICHHBIN K MOTOJIKY Ha JIErKOW MIENKOBOM HUTKE

F
mHOM [ =0,8 M, HaxoguTcs B TOPU3OHTAIHLHOM  *—— !
OJTHOPOJTHOM DJIEKTPOCTATHIECKOM 1osie £ ¢ Moaynem ! 8
. 5 m H
HanpspkéHHoCTH nonst E=6-10" B/M (cM. pUCYHOK). % S

[Mapuk OTHmyCKalOT ¢ HyJEBOW HAYaJIbHOW CKOPOCTHIO

W3 TIOJIOKEHHUS, B KOTOPOM HUTh BepTHKajbHA. B MOMEHT, Korna HUTH o0pasyer
C BEPTHKAIBIO yroi o =30°, MOmylIb CKOpocTH mmapuka v =0,9 m/c. YeMy paBHa
Mmacca mapuka m? ColnpoTHBICHHEM BO3AyXa NpeHeOpeyb.

BosmoxHoe pelienue

1. Cucremy otcuéra, CBsi3aHHYIO C 3eMIEH,
OyzmeM cuurtaTh uWHepHMaibHOW. Ha mapuk
JNCUCTBYIOT BEpPTUKAIIbHAS CHJIA TSDKECTH mg,
TOPU30HTAIbHAS cuia co
JEKTPUYECKOTO TI0JIs ¢E ¥ BJOJb HATH CHIA €&

£
CTOPOHBI
gE

HaTsDKeHUs 1 (CM. pHCYHOK).
. -«
2. Tlo Teopeme 00 H3MEHEHMH KMHETHYECKOH 1 1o
sHepruu  MatepuanbHo Touku B MCO, -
mg

AE . =4 Pabora cuibl T"paBHa HYJIIO,

TaK KaK 3Ta CHJia B JI000 MOMEHT BPEMCHU NEPHOCHANKYJIIPHA CKOPOCTH IIapUKa.

BCEX CHII ©
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Cuibl mg U gE TOTCHLHMANBHBL, TOATOMY HX pabOTa NpHU Mepexo/ie U3 HadalbHOH

TOYKH B KOHEUHYIO HE 3aBHCHUT OT BEIOOpA TPACKTOPHH.

3. BeiOepeM TpaeKTOpHIO Tepexoja B BHIE ABYX IIOCIEAOBATEIbHBIX IIArOB:
CHauaja W3 HCXOMHOIO IIOJIOKCHHS BBEPX HA pAacCTOsHWE /i, 3aTeM Mo
TOPU3OHTAIN HAa PAacCcTOSHHE b B KOHEYHOE INonoxeHue. Ha 3Toit Tpaekropuu

CymMa paboT CHITBI TSUKECTH U CHITBI CO CTOPOHBI SIEKTPUIECKOTO MO
A=-mgh+qEb, rae h=I(1-cosa), b=Isina.
4. B pe3yibTaTe MoJydaem:

2
AE. =Y _0=4

KAH 2

=-mgl(1—cosa)+gElsina.

BCEX CHUIT
Orcrona:

-9 5
_2:5:107-6:10°0.8:0.5 o) o4 0

0,81+2-10-0,8 1—@

2qElsina

0 +2gl(1—cosa)

OrtBeT: mz8,1~104 KT

KpI/ITepI/II/I OICHMBAHUA BBINIOJIHCHUSA 3a1aHUA

Bbamier

ITpuBeneHO MOIHOE PEIIeHNE, BKIIOYAIOIIEe CICAYIONIIE JIEMEHTbI:

I) 3ammcanbl moONOXKEHHMS ~ TEOPHM M (HU3WYECKHE  3aKOHBI,
3aKOHOMEPHOCTH, MPHMEHEHHE KOTOPBIX HEOOXONUMO MJIsl pPEIICHUs
3a7a4y BBIOPAHHBIM CHOCOOOM (B JAHHOM CIIy4ae: 3aKOH U3SMEHEHUs
MEeXaHU4ecKou SHepeuu MamepualoHol mouku, Gopmynsl 0as pabomovl
cunbl maxcecmu u pabomel 0OHOPOOHO20 INEKMPUUECKO20 N0 HPU
nepemeujeHuU 3apsAHCeHHO20 mea);

II) onucansl Bce BHOBb BBOJMMBIC B PEIICHUN OYKBEHHBIC 0003HAUCHUS
GM3UYEeCKUX BENWYUH (3a  UCKTIIOYeHUueM O0003HAYeHUull KOHCMAHM,
ykazauuvix 6 eapuanme KHUM, 0603naueHutl, UCnONb3yemMblX 8 YCI08UU
3a0auy, U CMAHOAPMHLIX O0003HAUEHUN BEIUUUH, UCNOILIVEMbIX DU
HANUCAHUU PuU3ULEeCKUX 3AKOHOR),

III) npoBemeHb HEOOXOAWMBIE MaTEMAaTHYECKHE MPeOoOpa3oOBaHUS H
Pacu€Thl, MPUBOAAIINE K PABUILHOMY YHCIOBOMY OTBETY (IOITyCKAEeTCs
PEIIEHHE IO YaCTSIM» C IPOMEXKYTOUHBIMU BEIYHCIICHUSIMH);

IV) mpencraBneH mpaBWIBHBIA OTBET C yKa3aHUEM EIWHUI] U3MEPEHUS
HCKOMOH BEITMYMHBI

HpaBI/IJ'ILHO 3armMcaHbl BCC HCO6XOHI/IMLIC TIOJIOKECHUA  TCOPHH,
CI)I/I3I/I‘IGCKI/IG 3aKOHBI, 3aKOHOMEPHOCTHU, U MPOBEACHBLI HEOO0XO0TUMBIC
HpeO6pa30BaHI/Iﬂ. Ho wumeercss olMH WM HECKOJBKO W3 clieayroumux
HEIOCTATKOB.

3amucy, COOTBETCTBYIOIME MyHKTY II, mpeicraBieHbl HE B MOIHOM
00BbEMe UK OTCYTCTBYIOT.

U (UJIN)
B peuieHMM HMMEIOTCS JIMIIHME 3alMCH, HE BXOJUIIIME B pEIICHHE,
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KOTOpBIE HE OT/AEJICHBI OT PEUICHUS U HE 3a4EPKHYTHI.

U (NJIN)
B HeoO0XonuMbIX MaTeMaTHYeCKUX MPeoOpa3oBaHMUAX MJIM BBIYHCICHHUAX
JONYyLIeHbl OIIMOKK, | (WIM) B MaTeMaTHYECKUX IpeoOpa30BaHUAX/
BBIUUCIICHUAX MPOIYILEHbI IOTHYECKH Ba)KHbIE ILIary.

U (NJIN)
OtcyterByet nyHKT [V, niu B HEM ponyieHa ommbka

[IpencraBieHbl 3amucH, COOTBETCTBYIONIME OJHOMY U3 CIEIYIOIIHX
CITyJaeB.
IIpencraBneHsl TONBKO TOJNOXKEHHS W (OPMYIbI, BbIpa)karoliue
¢du3nyecKue 3aKOHBI, IPUMEHEHNE KOTOPBIX HEOOXOIMMO U JOCTaTOYHO
JUISL peIlieHus] JaHHOW 3amaun, 0e3 Kakux-1ubo mpeoOpa3oBaHH C HX
WCIOJIb30BaHKUEM, HANPaBJICHHBIX HA PEIICHHE 3a/1a4H.

Wi
B pemennu orcyrcrByer OJJHA u3 ucxomHbix (Gopmyin, HeoOXoanmas
IUISL peIlieHus] JIAaHHOW 3ajaud (WM yTBEp)KAEHHE, JieKaliee B OCHOBE
pelieHus), HO NPUCYTCTBYIOT JIOTMYECKHM BEpHBIE MPeoOpa3oBaHHs C
UMEOLMMUCS (opMysIaMu, HaTlpaBJICHHBIC HA PELICHUE 3aJauH.

W
B OJIHOM u3 ucxommsix (dopmyI1, HeOOXOIUMBIX JJISI pEIeHUsT TaHHOMH
3a1au (WM B YTBEPXKICHHH, JISKAIIEM B OCHOBE PEIICHHUs), JOMyIIeHa
ommn0OKa, HO TPHUCYTCTBYIOT JIOTHYECKH BepHBIE IpeoOpa3oBaHUs C
AMEIoIUMHCS HopMyJIaMH, HallpaBJIeHHbIE Ha PEIICHNE 3a1a4n

Bce ciydam pemieHusi, KOTOpble HE COOTBETCTBYIOT BBIIICYKa3aHHBIM
KpHUTEpHSIM BBICTABJICHHUS OIICHOK B 1, 2, 3 Oania

Maxcumanvuviii 6ann

KBazparHas mpoBoJovHas pamka co ctopoHod B, Tn

/=10 cm HaXOIUTCS B OJTHOPOJTHOM 0,6

MarHATHOM TIoJle ¢ MHAyKuuei B. Ha pucynke 0,4

H300pakeHa 3aBHCHMOCTh TIPOSKINH BEKTOpa B 0.2 \

Ha MEPNeHAUKYNSAP K IUIOCKOCTH paMKH OT

BpeMeHd.  Kakoe  KOJIMYECTBO  TEIUIOTHI 0 \ 4 16/8 10 tc
BEIJIETUTCS B paMKe 3a Bpemsa =10 c, ecrm —0,2

COIIPOTHBJIEHUE paMKu R =0,2 Om? -0,4
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BosmoxHoe PEUIICHUC

IIpy wW3MEeHEeHMM MAarHUTHOrO TIIOJI IIOTOK BEKTOpa MArHUTHOM MHAYKIUH

®(t)=B(r)S depes pamky miomanso S =/ 7 H3MeHsIeTCs, UTO CO3MAéT B Heil

O1C nanykmun €. B coorBercTBHM ¢ 3akoHOM MHAYKUnU Dapanes
g—_AD__AB,

At At

Ota OJIC BbI3BIBAaET B paMKe TOK, CHJIa KOTOPOTO Ompeaesnsercs 3akoHoM OMa st

3aMKHYTOH IETH:

j=€- 8BS
R At R’

Cornacho 3akony Jl>oynst — Jlenma 3a Bpemst Af B paMKe BBIAEIUTCS KOJIMYECTBO
TEeIIOTHI

2 2
Q:IZRAtzi(ABn) :ﬁ(ABn)

R At R At

3a Bpemsa At; =t, =4 ¢ Ha nepBoM ydacTke rpaduxa AB, =B, —B;=-1Tx, a Ha

BTOPOM  y4acTtke At,=t,—t;=6¢ u AB,=B,-B,=0,6 T, mnosromy

CYMMapHOC KOJIHUYECTBO Bblll@ﬂl/lBLLlCﬁCH TCIJIOThI

_ _L
0=0,+0,=% At, At,

IMoacrasmss crona 3HaueHUS GU3MUECKUX BETUYUH, TOIYIUM:

4
0,1 -3
Q=( 1) {l+0’36}=10 (0,25+0,06)=0,155-10" [x.

IV) mpencraBneH npaBUWIBHBIM OTBET C yKa3aHMEM EAMHMI[ MU3MEPEHUS
HCKOMOI}{ BEJIMYMHBI

IIpaBunbHO 3amucaHbl Bce  HEOOXOAMMBIC —TIOJIOKEHHS  TEOPHUH, 2
¢u3nyecKkue 3aKOHBI, 3aKOHOMEPHOCTH, W IPOBEIEHHI HEOOXOANMEIE
npeoOpazoBanusa. Ho mmeeTcs OOMH MM HECKOJIBKO M3 CIEIYIOLIMX
HE/IOCTaTKOB.

3ammcH, COOTBETCTBYHOIIME MyHKTy II, mpencTaBieHbl HE B IIOJHOM
00BEME HIIH OTCYTCTBYIOT.

U (WIKN)
B peumieHHM HMEIOTCS JIMIIHWC 3alKCH, HE BXOJSIIHE B PEIICHHE,
KOTOpBIE HE OT/ICIICHBI OT PEIICHHS 1 HE 3a4EPKHYTHI.

U (W)
B HCO6XOI[I/IMBIX MAaTEMAaTHYCCKUX HpCO6p3.30BaHI/IHX WM BBIYUCIICHUSAX
JONYLICHbl OIIMOKK, | (MJIH) B MaTeMaTHYECKHX MpeoOpa3oBaHHSIX/
BBIYUCIICHUSAX MPOIYIICHBI JOTHIECCKH Ba)KHBIC IIIATH.

0,2 |4 6 2
Otser: 0 =0,155 m/Ix
Kpurepuu onieHuBaHMsI BHIIOJIHEHUS 33 JaHHSI bamnst
IIpuBeneHo nmoaHOE pelIeHne, BKII0YAIoIee CIESAYIOIINE SIEMEHTHI: 3

I) 3ammcaHbl TOJOXKEHWUS  TEOPHHM M (PU3MUECKHE  3aKOHBI,
3aKOHOMEPHOCTH, IPUMEHEHHE KOTOPBIX HEOOXOMMMO [UIS PELICHUS
3aJauyd  BBIOpaHHBIM  crocoOoM (B JIaHHOM  Cliy4ae:  3aKOH
anekmpomazHumnou unoykyuu, s3axon Oma, 3axon Jowcoyna — Jlenya; u3
epagpuka Haridenvl CKOPOCMU U3MEHeHUs NPOeKYUU 8eKmopa UHOYKYUU
MacHUmMHO20 nosa B, na nepnenouxyasp x niockocmu pamxku Ha nepeom
U 8MOPOM YYACMKAX);

1I) onmcaHbl Bce BHOBb BBOJHMMBIC B PEIICHUH OYKBEHHBIE 0003HAUCHUS
Gu3UYeCKUX BENWYUH (30 UCKIIOUeHueM 0003HAUeHUll KOHCMAHM,
ykasannwvlx 6 eapuanme KHUM, o6o3nauenuti, ucnonv3yemvix 6 yciosuu
3a0auu, U CMAHOAPMHBLIX OOO03HAYEHULl BEIUYUH, UCHONL3YEMbIX HpU
HAnUCaHuu QU3UYECKUX 3aKOHOB);,

III) mpoBemeHb HEOOXOAMMBIE MaTEMAaTHYECKUE IPeoOpa3oBaHUs U
pacuéThl, MPUBOISAIINE K IPABUIEHOMY YHCIOBOMY OTBETY (IOITYyCKAETCs
penIeHue «I0 YacTsIM» C MPOMEKYTOUHBIMH BBIYUCICHHUSIMH);

U (UJIN)
OtcyterByeT nyHKT [V, uiu B HEM gonylieHa ommbka
IIpencraBneHsl 3amucH, COOTBETCTBYIOIIME OJHOMY U3 CIEAYIOMIMX 1

CIIy4aeB.
IpencraBneHbl TONBKO TONOXKEHHA W (OPMYINBI, BBIpAXKAIOIIHE
(du3nyecKue 3aKOHbl, IPUMEHEHUE KOTOPBIX HEOOXOAUMO A pELIeHUs
JAHHOW 3a7aun, 0e3 Kakux-110o mpeoOpa3oBaHUil C UX UCIOIB30BAaHHUEM,
HaIpaBJICHHbIX HA PEIIEHUE 3aauH.

WJIn
B pemenun orcyrcrByer OJJHA u3 ucxonnsix ¢opmyi, HeoOXoaumas
JUIS pellieHus] JaHHOW 3ajaud (WM YTBEp)KAEHHE, JIeXKallee B OCHOBE
pelIeHust), HO MPHCYTCTBYIOT JIOTHYECKHM BepHbIe Ipeobpa3oBaHHs C
uMeromuMucs GopMyaaMy, HalpaBICHHBIE HA PEILCHUE 3a/1auu.

W
B OJTHOM u3 ucxoausix dopMys1, HEOGXOMMMBIX IS PEIIEHHs JaHHOI
3a7a4d (WU B YTBEPXKICHHUH, JIEKALIEM B OCHOBE PELICHHUS), AOMyLIeHA
omuOKa, HO IPUCYTCTBYIOT JIOTMYECKM BEpHBIE IPe0Opa3oBaHUs C
uMeromuMucs GopMynamMy, HapaBIeHHbIC HA pElIeHUE 3a1a41

Bce cimyuau peleHus, KOTOPbIE HE COOTBETCTBYIOT BBIINIEYKA3aHHBIM 0
KPHUTEPHSIM BBICTaBICHUSI OLICHOK B 1, 2, 3 Oajuta

Maxcumanvuoiii 6ain 3
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B coorBerctBun ¢ IlopsinkoMm mNpoBelneHHs T'OCYAapCTBEHHOH HTOrOBON
aTTECTAlMK 10 00pa30BaTEeIbHBIM MPOrpaMMaM CpeIHEero oOuiero o0pa3oBaHUs
(mpuka3 Munnpocserienust Poccun u Pocobpraazopa ot 07.11.2018 Ne 190/1512,
3apeructpupoBad MuntocroM Poccun 10.12.2018 Ne 52952)

«82. <...> Ilo pe3synpraraM MEepBOM M BTOPOH NPOBEPOK IKCIEPTHI
HE3aBUCHMO IPYr OT ApYyra BBICTABISIOT OajUIbl 32 KaKABIH OTBET Ha 3amaHUS
9K3aMeHaIMoHHON paboTsl EI'D ¢ pa3BepHYTHIM OTBETOM. <...>

B ciyuae cymiecTBEHHOTO pacXoXkJeHUsl B OajulaX, BBICTABICHHBIX IBYMS
9KCIIEpTaMH, Ha3HA4aeTcsi TpeThsl IpoBepka. CyIIECTBEHHOE pacXoXKACHHE B
Oaax OIpeesIeHO B KPUTEPHUSIX OLEHHBAHHMS 110 COOTBETCTBYIOLIEMY Y4eOHOMY
peaAMETY.

OKCHepTy, OCYIIECTBIAIOIEMY TPEThIO IPOBEPKY, IPEAOCTaBIsIeTCS
nHopMaryss o0 Oamiax, BBICTABICHHBIX OKCIEPTaMM, paHee IPOBEPSBIINMHU
9K3aMEHALMOHHYIO PaboTy».

CylecTBeHHBIM CYHMTAeTCs pacxokaeHue B 2 wiu  Oosee  Oauia,
BBICTABJICHHBIX 9KCIIEPTaMH 3a BBHINOJIHEHME JII0O0ro u3 3amanuil 27-32. Tperuit
9KCIIEPT TPOBEPsiET TOJNBKO T€ OTBETHl Ha 33JaHMs, KOTOPHIE BBI3BAIM CTOJb
CYILIECTBEHHOE PACXOXKICHHE.

© 2020 DenepanbHas ciyxba 1o Han3opy B cepe 06pazoBaHMs U HAYKH




 
 
    
   HistoryItem_V1
   Nup
        
     Create a new document
     Trim unused space from sheets: no
     Allow pages to be scaled: yes
     Margins and crop marks: none
     Sheet size: 8.268 x 11.693 inches / 210.0 x 297.0 mm
     Sheet orientation: best fit
     Layout: scale to rows 2 down, columns 2 across
     Align: centre
      

        
     0.0000
     10.0000
     20.0000
     0
     Corners
     0.3000
     Fixed
     2
     2
     0.6750
     0
     0 
     1
     0.0000
     1
            
       D:20191111172605
       841.8898
       a4
       Blank
       595.2756
          

     Best
     749
     323
    
    
     0.0000
     C
     0
            
       CurrentAVDoc
          

     0.0000
     0
     2
     0
     1
     0 
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2 2.0c
     Quite Imposing Plus 2
     1
      

   1
  

 HistoryList_V1
 qi2base



