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«YTBEPAKIAIO» «COT'JTACOBAHO»
Jlupekrop Ipencenarens
oI’ «DenepanbHblii HHCTHTYT Hayumno-meroguueckoro cosera
14 HIMEPEeHHID OI'BHY «PHIIH» no puzuke
= T

it Pemernukona
Seh ) 2016 1.

Enunblii rocynapcreennblii 3x3amen no ®U3NKE

JeMOHCTpPaIMOHHBIIi BAPUAHT
KOHTPOJIbHBIX H3MEPUTEIILHBIX MATEPUAJIOB
€IIMHOT0 TOCYAapCTBEHHOTr0 dKk3amena 2017 roga
1o gusuke

norotoBiicH DeniepanbHbIM roCyIapCTBEHHBIM OFOPKETHBIM
HAYYHBIM yUpPEXKICHUEM

«DEJIEPAJIBHBIA UIHCTUTY T IEJATOr' MYECKUX U3MEPEHUI»
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Enunblii rocynapcrBennblii 3x3amen no ®U3NKE

IosicHeHHsI K AeMOHCTPALMOHHOMY BAPHAHTY KOHTPOJIbHBIX
u3MepuTeabLHbIX MaTepuaioB 2017 rona no ®U3UKE

IIpn o3HaKOMIIEHHM C [E€MOHCTPAIIOHHBIM BapHaHTOM KOHTPOJBHBIX
M3MEpHUTENbHEIX MarepuanoB 2017 T. ciemyeT MMeTh B BHAY, YTO 3aJaHUS,
BKJIFOYCHHBIC B JICMOHCTPAI[MOHHBII BapHaHT, HE OTPAXAlOT BCEX BOIPOCOB
COJIepKaHus, KOTOphIe OYIYT MPOBEPATHCS C oMolibio BapuanToB KIIM B 2017 .
IMonHBII TEpedeHb BOMPOCOB, KOTOPBIE MOTYT KOHTPOJHPOBATHCS HA EIUHOM
rocyapcTBeHHOM 5k3ameHe 2017 r., mpuBenéH B Koau(pHUKaTOpe >JICMEHTOB
comepaHuss M TpeOOBaHMH K  yPOBHIO  IOJATOTOBKM  BBIITYCKHHUKOB
00pa30BaTeNbHBIX OPraHU3alUHA s TNPOBEACHUS EIWHOTO TOCYAapCTBEHHOTO
sk3amena 2017 r. mo ¢usuke.

HasHaueHne IeMOHCTPAaIMOHHOTO BapHaHTa 3aKIIOYAaeTCs B TOM, YTOOBI
JIaTh BO3MOXHOCTh JIIOOOMYy y4acTHUKY EI'D u mmpoxoil o00IiecTBEHHOCTH
COCTaBHUTH MpeAcTaBieHHe O CTpykrype Oynmymmx KHUM, kommuectBe u Qopme
3amaHuii, 00 ypoBHe WX CcHOXHOCTH. IlpuBenEHHBIE KPUTEPUH OLCHKH
BBIMIOJIHEHUS 33/laHuil ¢ pa3BEPHYTBIM OTBETOM, BKIIOUEHHBIE B 3TOT BapHaHT,
JAOT TpeiCTaBIeHHE O TPeOOBAaHMAX K IIOMHOTE M MPaBUIBHOCTH 3allUCH
Ppa3BEPHYTOrO OTBETA.

OTH CBEIICHNUS TTO3BOJIAT BHIITYCKHIKAM BBIPAa0OTAaTh CTPATETHIO MOATOTOBKH
u coaun EI'D.
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JdeMoHCTpalMOHHBII BAPUAHT
KOHTPOJILHBIX H3MEPUTEJILHbIX MATEePHAIOB
AJ1s nposefeHus B 2017 rogy eIMHOro rocyiapcTBEeHHOr0 3K3aMeHa
no ®U3UKE
HHcTpyknms 10 BBINOJHEHUIO PpadoThl

JInist BBIMOJHEHUS 3K3aMEHAIIMOHHOW paboThl Mo (PU3MKe OTBOIUTCS 3 daca
55 munyt (235 munHyT). PaboTa COCTOMT M3 ABYX 4acTel, BKIIOUYAIOUIMX B CeOs
31 3amanue.

B zamanmax 14, 8-10, 14, 15, 20, 24—26 0TBETOM SBIIACTCS 1IETIOC YHCIIO HITH
KOHEYHasl AecATHUYHas ApoOb. YMCIIO 3alUIIUTE B MOJE OTBETa B TEKCTE PabOTHI,
a 3aTeM IMEpEeHecUuTe MO MPHUBEIEHHOMY HMXe 00pasily B OmaHk orBera No 1.
Envanne namepenns GU3NUECKIX BETMYHH MICATh HE HYKHO.

OrtBerT: 7.5 CM. 3 ? ’ 5

OtBerom k 3amammsam 5-7, 11, 12, 16-18, 21 wu 23 sBmsercs
MOCIE/I0BAaTeIBHOCTE BYX HU(p. OTBET 3amMIIMTE B IOJIE OTBETA B TEKCTE
paboThl, a 3aTeM NEepeHEeCUTe M0 NMPUBEAEHHOMY HIDKE 00pasiy 0e3 mpoOenos,
3aISTHIX U JPYTHX JOTIOJHUTENEHBIX CHMBOJIOB B OJ1aHK 0TBETOB Ne 1.

A|b

OTtBeT: l/ 7 7 |_|I

OTtBeToM K 3amaHuio 13 sBisgercs cioBo. OTBET 3alUIINTE B I10JI€ OTBETA B
TEKCTE paboThI, a 3aTeM TEPEHECHTE MO MPUBEIEHHOMY HIDKE 00pasily B OlaHK
oTBeTOB Ne 1.

OrTBeT: Brnpaso 3 BNPABO

OTtBeToM K 3amaHusam 19 u 22 apnstorces a8a ynciia. OTBET 3aIUIIATE B T0JIE
OTBETa B TEKCTE PabOTHI, a 3aTE€M IEPEHECUTE MO MPUBEAEHHOMY HIDKE 00pasily,
HE pas3aenss ynucaa npooesoM, B 6i1aHk oTBeTOB Ne 1.

Omer: (14 + 02)H. 22 | L{O 1 2

OtgeT K 3amanusaM 27-31 BriroyaeT B ceOs moApoOHOE OMMCAHUE BCETO X0a
BBIIIOJIHEHUS 3amaHud. B OmaHke orBeToB Ne 2 ykaxkuTe HOMEp 3aJaHus H
3aIUIIUTE €0 IOJTHOE PELICHHE.

IMpm BBIYMCIEHUSX paspelraeTcs HCIOIb30BaTh  HEIMPOrpaMMHUPYEMbIH
KaJbKyJISTOP.

Bce Omanku EI'D 3amonHsroTcs IpKMMH 9€pHBIMH 9epHMIaMu. Jlomyckaercs
HCIIOJIb30BaHME T€JIEBOH, MM KaIWIISIPHOW, WK IIEPEEBON PYUKH.

IMpu BBHIIONHEHHM 3aaHUN MOXKHO IOJNB30BAaThCS YEPHOBUKOM. 3amucH
B UCPHOBHKE HE YUUTHIBAIOTCS IIPH OIICHUBAHIU PabOTHI.

bannbl, nomydeHHble Bamu 3a BBIIOJHEHHBIE 3aJaHMs, CYMMUPYIOTCS.
[TocrapaiiTech BBINOJIHUTH KaK MOXKHO OOJIbIle 33aJaHUi ¥ HaOpaTth HauOoJbllee
KOJIMYECTBO OAJIIOB.

Kenaem ycnexa!
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Hike mpuBeneHBI cIpaBOYHBIE JaHHBIE, KOTOPBIE MOTYT IOHAXOOHThCT Bam
TIPH BEITTOJTHEHUH PaOOTEL.

ﬂeCﬂTI/I‘{HbIe NPpUCTAaBKHU

Hammeno- | O6o3Hauenne | MuHoxurens | Hammeno- | O6o3Hauenue | MHOXHTETH

BAaHUC BaHHUC
Tura I 10° CaHTH c 102
Mera M 10° MHJUTH M 10°
KHJIO K 10° MHUKpPO MK 10°°
TEeKTO Iy 10 HaHO H 10
i (S00% I 107! IMUKO 1 10"

Koncmanmot

YHCIIO T n=3,14

yCKOpeHHe CBOOOIHOTO MaieHust Ha 3emite g=10 M/c?

TrpaBUTALMOHHAS IOCTOSIHHAS G=6,7 1071 H-M¥/kr?

YHUBEPCAJIbHAS Ia30Basi IOCTOSTHHAS R = 8,31 Ix/(mons-K)

nocrossHHas boimpnmana k=138 1075 Jx/K

NOCTOsIHHAs: ABOTazipo Ny =610 moms ™

CKOpPOCTB CBETA B BAKyyMe c=3-10°m/c

K03 GHUIUEHT TIPONOPLMOHATBHOCTH B 3aKkoHe Kynona k= Ans =9-10" H-m*/Kn*

0

MOJIYJIb 3apsijia JIEKTpOHa B

(3J‘Iei//[eHTagHLII7I 3neK$queCKI/II?I 3apsn) e=1,610" Kn

nocrosinHas [lnanka h=6,610"* Jx-c

Coomnouienue mMexcoy paznudHbIMU eOUHUYAMU

TeMIeparypa 0K=-273°C

aToOMHasl €IMHMIIA MacChI laem =1,6610"% kr

1 aToMHas equHUIlA MacChl SKBUBajieHTHa 931,5 MaB

1 3JIEKTPOHBOIBT 1sB=1,610" I

Macca uvacmuy

AIIEKTPOHA 9,1-10kr =~ 5,5-10* a.e.m.

MPOTOHA 1,673-10’27 kr = 1,007 a.e.Mm.

HENTpOoHa 1,675-10’27 kr = 1,008 a.e.M.

© 2017 ®DenepanbHast ciyx0a 1o Hag30py B cdepe obpazoBanust u Hayku Poccuiickoit eneparyu




JemoncTpanuonHsiil Bapuant EI'D 2017 . OU3UKA, 11 xmace  5/30

ITnomnocme MTOICOTHEYHOTO Macia 900 kr/m’
BOJIBI 1000 /™’ ATTFOMUHHS 2700 kr/m’
apesecunbl (cocra) 400 kr/m’® xKeresa 7800 kr/m’
KepOCHHa 800 kr/m’ pTYyTH 13 600 kr/m’

Yoenvnaa mennoémxocmo
BOBI  4,2-10° J/(xr-K) amomunua 900 JTx/(xr-K)
mpga 2,1-10° Jox/(kr-K) MeH 380 IIx/(xr-K)
xKeresa 460 JIx/(xr-K) YyTyHa 500 Tx/(xr-K)
CBHHIIA 130 JIx/(xr-K)
Yoenvnan mennoma
napooOpa3oBaHUs BOABI
IUIaBJICHHS CBUHLA
IUIABJICHUS JIbJIA

2,3-10® JTx/xr
2,5-10* I/xr
3,3-10° JIx/kr

Hopmansnsie ycnosua:  nasnenne — 10° [Ta, temmeparypa — 0 °C

Monsapnas macca

azorta 28107 Kr/monb renus 4.107  kr/mMob
aprosa 40-107°  kr/monn KHCIIOpOoJa 32107 xr/mMob
BOJIOpOJA 2.107 xr/™mMonb JIUTHS 6-10° kr/™mMONB
BO31yXa 29107 kr/mMonb HEOHa 20-107° kr/monn
BOJBI 18-107 kr/mMonb YIJIEKUCIIOTO ras3a 44-107  Kr/mMomb
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Yacrtp 1

Omeemamu Kk  3a0anusam  1-23  aenawomca  c1o6o, uuUCIO  uIU
nociedoseamenvHOCMy YUPP unu yucen. 3anuuwiume omeem 6 nojie omeema
mexcme pabomol, a 3amem nepenecume 6 b/IAHK OTBETOB MNe 1 cnpasa om
HOMepa coomeemcmayouieco 3a0anus, HaYUHas ¢ nepeoul knemouku. Kascootii
CUMEOJI RUWUME 8 OMOENbHOIl KIIeMOUKe 8 COOMBEMCMEUU C NPUBCCOEHHBIMU 8
onanke oopazyamu. Eounuyvl usmepenusn puzuyeckux eequdUH RUcamov He
HYMCHO.

Ha pucynke mpenctaBien  rpaguk S, M}
3aBHCHMOCTH IyTH S Besocunenucra ot 250
BPEMEHH L. Haiinute CKOPOCTB 5
BEJIOCUIIEIUCTA B MHTEPBaJle BPEMEHU OT //
50 10 70 c. 150

100

50

0 10 20 30 40 50 60 70 7 c

OtBer: m/c.

Onpenenure cuity, MOJA JACHCTBHEM KOTOpPOW mpyxuHa kéctkocthio 200 H/m
YIUIMHUTCS Ha 5 CM.

OTBeT: H.

B uHeprmanbHON cucTemMe OTCU€ra Tello Maccod 2 KI' JABIDKETCA MO TPSMOU B
OJIHOM HallpaBJICHUU IO, ACHCTBUEM NOCTOSIHHOU cuiibl, paBHOU 3 H. Ha ckonbko
YBEJIMUUTCS UMITYJIBC TEJIA 3a 5 ¢ ABUKEHUS?

OrtBer: Ha KI-M/c.

B cocyn BeicoTOl 20 cM HanuTa BOJAA, YPOBEHb KOTOPOW HMXKE Kpas cocyla Ha

2 cM. Uemy paBHa cuia JaBJEHUS BOJBI Ha JHO COCyZAa, €CIM IUIOLAJIb JHA
2

0,01 Mm™? ATmocdepHOe 1aBlieHHE HE YYUTHIBATD.

OrtBeT: H.
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Ha mepoxoBaToli OBEpXHOCTH JIGKHUT Opycok Maccod | kr. Ha Hero HaumHaeT
JIeCTBOBAaTh TOPU3OHTANbHAsl cuia F, HampaBieHHas BIOJb IOBEPXHOCTH WU

3aBUCSINAs OT BPEMEHHM TaK, Kak IOKa3aHO Ha rpaduke cieBa. 3aBUCHMOCTh
pabOThI ATOM CHJIBI OT BPEMEHH MpeCTaBlicHa Ha Tpaduke crpasa. BeibepuTe aBa
BEPHBIX YTBEP)KICHUS Ha OCHOBAaHUHU aHANN3a NPENICTABICHHBIX IPapHKOB.

F,H

0

1) Ilepssie 10 ¢ Gpycok ABUTANCS C TIOCTOSIHHON CKOPOCTBIO.

2) 3amepssie 10 ¢ Opycok nepemectuics Ha 20 M.

3) Cuna TpeHHs CKONbKeHHUs paBHa 2 H.

4) B wunTtepBane BpemeHn oT 12 go 20 ¢ Opycok aBurancs C IOCTOSHHBIM
YCKOPEHHUEM.

5) B uHTrepBane BpemeHu oT 12 g0 20 ¢ Opycok jABHrancsi ¢ IOCTOSHHOM
CKOPOCTBIO.

OTBeT:

Bricora nonéra mckyccTBeHHOro ciyTHHKa Haja 3emiuét yeenuumnack ¢ 400 no
500 xm. Kak wu3MeHHIUCH B pe3ynabTaTe 3TOrO CKOPOCTh CIIyTHUKAa M €ro
[OTEHIMaJIbHAs SHEPTus?

JI7st Ka)kaoi BENMUYMHBI OPEJENNTE COOTBETCTBYIOIIUN XapaKTep U3MEHEHHUSI:

1)  yBenuumnach
2)  yMEHbBIIWIACh
3)  He U3MCHMJIACH

3anumute B TaOIUIY BbIOpaHHBIE HUQPBI A KaXKI0W (DU3MUECKOW BEITHMYUHBI.
Ludpsl B OTBETE MOT'YT IIOBTOPSITHCAL.

IToTenuunanbHas sHEprus
CIIyTHHKA

CkopocTb
CIIyTHHMKA
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Ha rnagkoM ropus3oHTaqbHOM CTOJE Opycok Maccou M,

-
MPUKPEIUIEHHBIM K BEPTUKAIBHOM CTEHE MpPYKUHOU k —
KECTKOCTBIO k, COBEpIIAET FAPMOHUYECKUE KOJIECOAHUS C M
aMIUTUTYA0H A (CM. PUCYHOK). Y CTAaHOBUTE COOTBETCTBHE

MeXay (GHU3NYECKMMU BeJIMYMHAMH MU (opmysamu, 1Mo

KOTOPBIM X MOXKHO PacCUUTATh.

K kaxmo#l MO3WIMHU NEepBOrO CTOJNOIA MOAOEPHUTE COOTBETCTBYIOUIYIO ITO3HIHIO
W3 BTOPOTO CTOJIOIIA W 3amuIIMTe B TaOuuily BbIOpaHHblE LHUQPB TOJ
COOTBETCTBYIOIIMMH OyKBaMH.

OU3NYECKHNE BEJIMYNHBI
A) mepuon KonebaHuii rpysa
b) ammiuTyza CKOpOCTH Ipy3a

OOPMYVYIJIbI

1) 2n\/¥
2) A\/%
3) 2n\/%
4) A\/%

OTBeT:

Ha pucynke n300pakeHO M3MEHEHHE COCTOSHHUA  p 1(f [la
MOCTOSIHHOM ~ MacChl ~ Pa3peKEHHOTO  aproHa.
Temnepatypa rasza B coctosHuu 1 pasna 27 °C.
Kakas Temneparypa COOTBETCTBYET COCTOSIHUIO 27

OTBeT: K. 1

3

B HexoTopoM mporecce ra3 OTAan OKpyKaromiel cpeie KOMHYECTBO TETIOTEHI,
paBHoe 10 x/[x. IIpu 5TOM BHYTpeHHss 5Heprus rasa ypeauuunach Ha 30 x/Dx.
Ompenenure paboTy, KOTOPYIO COBEPIIHIIN BHEIITHUE CUIIBI, CXKaB Ia3.

Orger: KkJDK.

© 2017 ®DenepanbHast ciyx0a 1o Hag30py B cdepe obpazoBanust u Hayku Poccuiickoit eneparyu




JemoncTpanuonHsiil Bapuant EI'D 2017 . OU3UKA, 11 xmace  9/30

Kakyto paGory cosepmiaeT uieaibHbii Tas p 10%Ila
MIPU Tepexojie U3 CocTossHus 1 B cocTosiHue 2 6
(cM. pucyHOK)?

OrtserT: KJIK. 0 2 4 6 VW

Ha pucyHke moka3zaHa 3aBHCUMOCTbD JIaBJICHHUS pi
rasa p OT €ro IJIOTHOCTH P B IMKIMYECKOM dpg b %
HpOLECCE, COBEPIIAEMOM 2 MOJIb UIEATHHOTO 0
rasa B MJCAJIbHOM TEIUIOBOM JBurarene. L{uki
COCTOMT U3 JIBYX OTPE3KOB MPSIMBIX U YETBEPTH
OkpykHOcTH. Ha ochHoBaHuu amanmsa storo . |
OUKJINYECKOTO  Tpolecca BhIOepUTEe JABa Po 3, 12
BEPHBIX YTBEPIKJICHUS.

0 Po 2p p
1) B mponecce 1-2 remnepaTypa rasa yMeHbIIAeTCs.

2) B cocrosuum 3 TemnepaTypa rasa MakCUMaJbHa.

3) B npouecce 2—3 00bEM raza yMeHbIIAETCHL.

4) OrHoleHME MaKCHMAalbHOW TeMHepaTypbl K MHHHMAaIbHOH TeMIeparype
B LIMKJIE paBHO 8.

5) Pabora rasa B npouecce 3—1 moI0KUTENBHA.

OTBeT:
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B munmuHApudeckoM cocyne I0J MAacCHBHBIM IOPIIHEM HAXOJHUTCS
ra3. IlopmieHs He 3aKpeIIEH M MOXET IepeMeIaThes B cocyae 6e3
TpeHus: (CM. PHCYHOK). B cocyn 3akauumBaercs em€ Takoe XKe
KOJIMYECTBO Ta3za IpH HEU3MEHHOW Temmneparype. Kak usmeHsTcs
B pe3yNbTaTe 3TOrO JaBJICHUE Ta3a U KOHIEHTPAIHs €0 MOJIEeKy?
JUis Kaxnoil BEIUYUHBI ONpPEJENIUTE COOTBETCTBYIOIIUN XapakTep
HU3MEHEHUS:

1) yBenuuutcs
2) YMEHBIINUTCS
3) He U3MEHUTCH

3anumuTe B TaOnuiy BEIOpaHHBIC MUQPHI A KOKAOH (U3MIECKON BEIUYUHBL
Lludpsl B 0TBETE MOTYT MOBTOPSITHCA.

JlaBneHue raza Konuentparus
MOJIEKYJI ra3a

DnexTpuyeckas LIEb, cOCTOSIILAs u3 4eThIpEX 3 4
MPSIMOJIMHEHHBIX TOPHU30HTAIBHBIX TPOBOIHUKOB (1-2, 2-3, Rz +

34, 4-1) ¥ WCTOYHUKA IOCTOSHHOTO TOKa, HAXOJIUTCS B :I-_

OJHOPOJHOM MAarHWTHOM IIOJIe, HAIpaBICHHOM BEPTHKAIBHO
BHU3 (CM. pHCYHOK, BHJ cBepxy). Kak HampasieHa 2 1
OTHOCHTEIIBbHO PHUCYHKa (6MpaAgo, 671€80, 86epx, 6HU3, K Hadawoamento, om
HaOnl00amensa) BBHI3BaHHAs OSTUM TIOJIeM CHIa AMImepa, JeHCTByromas Ha
MpoBOAHUK 2—3? OTBET 3alHIIUTE CIOBOM (CIOBAMH).

OTBeT:

C KakoW CWIOil B3aMMOJEHCTBYIOT B BaKyyMe JBa MAJEHbKHX 3apsyKEHHBIX
HIapuKa, HaXOAAIIMXCS Ha paccTosHMM 4 M JApyr oT aApyra? 3apsj Kaskaoro
mapuka 8-107° K.

OTBeT: MkH.
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Ha pHUCYHKE pUBEIEH rpaduk /[, MA
3aBHCHMOCTH CHJIBI TOKa OT BPEMCHU
B DJICKTPUYECKOW IeNH, HHAYKTHBHOCTH
kotopoir 1 MI'H. Omnpenenure MoIyIb

OJC caMOMHAYKIMH B  HWHTEpBaJIC
BpeMenH ot 15 g0 20 c.
OrtBeT: MKB.

TodeyHblif UCTOYHUK CBETAa HAXOAUTCS B EMKOCTH C XHUJIKOCTbIO U OITyCKAaeTCs
BEPTHKAIBHO BHHM3 OT MOBEPXHOCTH JKUIKOCTH. IIpu 3TOM Ha MOBEPXHOCTH
JKUJIKOCTU BO3HMKAET IITHO, B Ipeenax KOTOpOro JIydyd CBeTa OT MCTOYHUKA
BBIXOJAT M3 )KUAKOCTH B BO3MyX. [ JTyOMHA MOTpy>KEHUsI HCTOYHHKA (PACCTOSHHE
OT TIOBEPXHOCTH XMIKOCTH JI0 HCTOYHHKA CBETa), U3MEpPEHHas 4Yepe3 paBHbIE
IPOMEKYTKH BPEMEHH, a TAaKXKe COOTBETCTBYIONIMI paJdyC CBETIOr0 ISATHA
HpeacTaBieHsl B Ta0mume. [lorpemHocTs M3MepeHHs TIIyOHHBI HOTPYKEHUS U
panuyca maTHa cocTaBwia 1 cMm. BpiGepuTe ABa BEpHBIX YTBEPXKACHUS Ha
OCHOBaHUH JaHHBIX, IPUBEAEHHBIX B TaOMHIIE.

['myOuna nmorpyxenus,cm | 10 | 20 | 30 | 40 | 50 60 70
Paguyc nsiTHa, cM 12 | 24 | 36 | 48 | 60 | 72 | 84

1) OO6pazoBaHue yHOMsAHYTOTO IsTHA Ha IIOBEPXHOCTH 00YCIIOBJIECHO AUCIEpCHEH
CBETa B KUJIKOCTH.

2) TlpenenbHbIN Yrojl MOJIHOTO BHYTPEHHETO OTPAXKEHHS MEHbIIIe 45°.

3) Ilokasartens npenoMIICHHUs KUAKOCTH MEeHbIIE 1,5.

4) OG6pa3zoBaHue ISITHA HAa IOBEPXHOCTH OOYCIIOBJIEHO SBJIECHHEM IIOJHOTO
BHYTPEHHETO OTPAXKECHUSI.

5) I'paHnia nsATHA ABMAKETCS C yCKOPEHHEM.

OTBeT:
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HepaspeTBiiéHHas 31€KTpUYECKas LElb IOCTOSHHOIO TOKA COCTOMT M3 MCTOYHUKA
TOKA Y MOJKIIOUEHHOIO K €0 BBIBOJAM BHEIIHEro pesucropa. Kak usmensarces npu
YMEHBIIIEHUH COIPOTUBIIEHUS pe3ucTopa cuiia Toka B renu u JJIC ucrounuxa?
Jl1s Ka)k0M BEJIMYMHBI ONIPEJCIUTE COOTBETCTBYIOLIMN XapAKTEP M3MEHEHMS:

1) yBemuuutcs
2) yYMEHBIIHUTCS
3) He U3MEHUTCS

3anumuTe B TaOnuIy BhIOpaHHBIC MUQPBI A KAKAOH (H3MYECKON BEIUYUHBL
udpse! B 0TBETE MOTYT MOBTOPSITHCS.

Cuna ToKa B 11enu O/1C ucrounuka

3apshKeHHas 4acTHlla Maccol m, Hecyllas MOJOXKHUTEIbHBIN 3apsi ¢, JBUXKETCS

NEPHEHIUKYIISIPHO JMHUSAM HHAYKLUU OJHOPOJHOIO MAarHuUTHOro moss B mo
OKPYXHOCTH pasinycoM R. JIeHCTBUEM CHJIbI TSDKECTH MPEHEOpEYb.

YcTaHOBUTE COOTBETCTBHE MEXAY (PU3MUECKHMH BETMUYMHAMHU M (QOpMyJIaMu, 1o
KOTOPBIM UX MOXKHO PacCUUTATh.

K xaxmoil mo3uuuu mepBoro crojdua moadepuTe COOTBETCTBYIOLIYIO MO3ULUIO
U3 BTOPOTO CTOJIOIIA W 3aluIIMTe B TaOuuIly BbIOpaHHbIE HHU(PBI TOJ
COOTBETCTBYIOIIUMH OYKBaMH.

OUBNYECKUE BEJIMYMHBI

A) MOYJIb UMITyJIbCA YaCTHIIBI mq
b) mepuop obpalleHus 4YaCTHIIBI D B
10 OKPYKHOCTHU

©OPMVIJIbI

2)q_B

4) 9BR

OTBeT:
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. 60
CKOIIBKO TIPOTOHOB M CKOIILKO HEWTPOHOB COJIEPXKUTCA B SAPE ,7 Co?

Yucno npoToHOB Yucno HeHTPOHOB

B onanx omeemoe Ne 1 nepenecume monvKo 4ucia, He pazoenss ux npooenom
U Opy2um 3HAKOM.

Han rpadux 3aBHUCUMOCTH qucna - N 1018
HepacmaBmmxcs  sjgep opbus  'ZEr ot

BpeMeHH. UeMy paBeH IepHo oTypacnaga 160
3TOrO U30TONa HpONs?

80

0 100 200 t, 4
OTBeT: q,

Kak n3MeHs0TCS ¢ yMEHbIIEHHEM MacCOBOTO YKCiIa U30TOIIOB OJHOTO U TOTO JKe
3JIEMEHTA YHCIIO0 HEHTPOHOB B SIPE U YHCIIO AIEKTPOHOB B IICKTPOHHON 000J109Ke
COOTBETCTBYIOILETO HEHTpaIbHOTo aTomMa?

JI7st Ka)k Aol BENUYHHBI OTIPEIEINTE COOTBETCTBYIOIIUN XapaKTep H3MEHEHHUSI:

1) yBenuuuBaercs
2) yMeHbIIaeTcs
3) He u3MeHseTCS

3anumuTe B Tabnumy BeIOpaHHBIC MUQPH AIS KOKTOH (DH3MIECKON BEIHYUHBL
L{upsl B OTBETE MOTYT ITOBTOPSITHCA.

Yucio 31eKTpOHOB
B 3JIEKTPOHHOH 0005104uKe
HEUTpPaJIbHOIO aToMa

Uwucno HEUTpOHOB
B siJpe
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YeMy paBHO HalpsDKCHHE Ha JIAMIIOYKE (CM. PUCYHOK), €CJIM HOTPEILIHOCTh
OPSMOTO  M3MEPEHHSI HANPSDKCHHST COCTaBISICT IOJOBHHY II€HBI  JICJICHHS
BOJIbTMETpa?

Ortser: ( + ) B.

B onank omeemos Ne 1 nepenecume monvko uucia, He pazoensin ux npooenom
unu Opyzum 3HAKOM.

HeoOxomuMo 3KCHEpUMEHTaNbHO WM3YYHTh 3aBUCHMOCTH YCKOpEHHS Opycka,
CKOJIB3SIIIIETO II0 IIEPOXOBAaTONH HAKJIOHHOHM IUIOCKOCTH, OT €ro Macchl (Ha BCeX
NPECTaBICHHBIX HIDKE PUCYHKaX 7 — Macca OpycKa, o — yroJl HakJIOHa INIOCKOCTH
K TOPH30HTY, L — KO3 (HUIMEHT TPSHNS MEXAY OPyCKOM H IUIOCKOCTEI0). Kakue
JIBE YCTAaHOBKH CJIEAyeT UCIIOIB30BATh JUIS IPOBEICHHS TAKOTO HCCIICIOBAHUS?

ll/a 2 ai:p&a;
0

3anuiute B TaOIMIly HOMEPA BEIOPAHHBIX YCTAaHOBOK.

OrtBeT:
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Yacrtp 2

Omeemom K 3aoanusam 24-26 aenaemcsa uucio. 3anuwiume Imo 4ucio 6 noje
omeema 6 mexkcme pabomol, a 3amem nepenecume ¢ bBJIAHK OTBETOB N 1
cnpaea oOm HOMeEPA COOMEEMCMEYIuLez0 3A0aHus, HAYUHAA C NePEoll
knemouku. Kaoxcovtii cumeon nuwume 6 omoenvHOU Klemouke 6
coomeemcmeuu ¢ nPuBeOéHHvIMU 6 onanke oopasyamu. Eounuyvt uzmepenusn
duzuyeckux eenuyun nucamy He Hy3CcHO.

Bpycox  nmBuxkercs 1o TOPU30HTAIBHOMN IJIOCKOCTH
o 2
OPSMOJIMHEHIHO C TIOCTOSHHBIM YCKOpeHHeM | M/c” Tox

JeficTBreM cuibl F, HampaBleHHOM BHU3 mox yriom 30° k

ropu3oHty (cM. pucyHok). KakoBa macca Opycka, ecinu KOA((UIHEHT TpEHUs
Opycka o mmockocTs paBeH 0,2, a F' = 2,7 H? OTBeT okpyriuTe 10 NECATHIX.

OrtBeT: KT.

ITo napannenbHBIM NPOBOAHUKAM bc M ad, HaXOIAIIMMCS B MAarHUTHOM IIOJie
¢ uHaykuued B =0,4 Tin, CKOIb3UT NpOBONAIIUN CTepkeHb MN, KOTOpBII
HaXOAWTCA B KOHTaKTe C IPOBOAHHKAMH (CM. PHCYHOK). PaccrostHHME Mexmy
npoBogHukaMu [ =20 cm. CneBa TPOBOJAHUKHA 3aMKHYTHI PE3UCTOPOM C
comporuBiaeHueM R =2 Om. ComnpoTHBIEHHE CTEPKHA U  HPOBOJHUKOB
nperedpexnMo Maio. [Ipu IBmKeHHN CTepXKHSA depe3 pe3ncTop R MPOTEKaeT TOK
1=40 MA. C kakoil CKOpOCTBIO JBIXKETCS NMPOBOJHUK? CUHTaTh, YTO BEKTOP B
MEPIEeHINKYISIPEH TNIOCKOCTH PUCYHKA.

b M c
9
B(®
R >
——>
a N d
OrtBerT: m/c.
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IToporoBast 4yBCTBUTEIBHOCTD CETYATKU YEIOBEYECKOro I1a3a K BUAUMOMY CBETY
-1

cocrapmser 1,65-10"" Br, mpu 9ToM Ha ceTdaTKy I7a3a eXECEKyHAHO MONAIAeT

5 poroHOB. Onpenenure, Kakoi JUIMHE BOJIHBI 3TO COOTBETCTBYET.

OTBeT: HM.

He 3a6yobme nepenecmu éce omeéemul 6 61ank omeemog Ne 1 6 coomeemcmeuu
¢ UHCmMPYKyuell no 8bINOJIHEHUIO PABOmbl.

/Jna 3anucu omeemoeé na 3adanua 27-31 ucnonw3yiime BJIAHK
OTBETOB M 2. 3anumume cnauana nomep 3adanusn (27, 28 u m. 0.), a 3amem
peuwenue coomeemcmeylowieli 3aoauyu. Omeemvl 3anucviéaiime uémko u
pazbopuuso.

ITocTossHHOE KOJIUYECTBO OJHOATOMHOTO ME€AILHOIO raza p
y4acTByeT B Ipoiiecce, rpaduk KOTOPOTO M300pakEH Ha

PHUCYHKE B KOOpIWHATAX p — 1, T1e p — JaBJICHUE Ta3a, 1 — 3 2
ero koHmneHrpanus. OmnpenenuTe, MONTyYaeT ra3 TEIIOTY
nwi otnaér B mpoueccax 1-2 u 2-3. OTBer mosACHUTE,
ONHpPasiCh Ha  3aKOHBl  MOJIEKYJSIPHOM ¢busuku 1

Y TEPMOJIMHAMUKH. -
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Ilonnoe npagunvnoe peutenue Kaxcooi u3z 3adau 28-31 oondxcno codepicamp
3aKOHbL U hOPMYIIBL, NPUMEHEHUE KOMOPLIX HEO0OX00UMO U OOCMAMOYHO 0N
peuteHua 3a0auu, a makdxice mamemamuyeckue npeodpazoeanusn, pacuémol
C YUCIEHHBIM OMGEMOM U NpU  HE0OXO0OUMOCHU PUCYHOK, HOACHAIOUW{UIL
Ppewenue.

Manenpkuii mapuxk Maccoid m = 0,3 Kr moJBeIIeH Ha
NErKOW  HepacTsDKUMOM  HUTH  JutmHOW [ = 0,9 M,
KOTOpasi paspbiBaeTcst pu cuie HarskeHus 1, =6 H.
[apuk oTBEeAEH OT TMOJOXKEHUS pPaBHOBECHS (OHO
[0Ka3aHO Ha PUCYHKE IIYHKTUPOM) U oTmyiueH. Korga
HIApUK TMPOXOAMT IOJIOKEHHUE paBHOBECUS, HHTH
oOpbIBaeTCs, U LIAPUK TYT XK€ aOCOIIOTHO HEYNPYro
cTanKuBaeTcs ¢ OpyckoM maccoit M = 1,5 Kr, JeKamnM HETOABIKHO HA TIIAJKOMH
TOPHU30HTAIFHON MOBEPXHOCTH croja. KakoBa ckopocTh u Opycka mocie ynmapa?
CuuTtatp, 4T0 OpYCOK MOCIIe yaapa ABHKETCS MOCTYaTeIbHO.

JIBa OMHAKOBBIX TEIUIOM30JMPOBAHHBIX COCYAa COSAMHEHBI KOPOTKOW TpYyOKOH
¢ kpaom. OGBEM Kakgoro cocyza V=1 m’. B mepBoM cocyae HaXOZUTCs
v, =1 monb renus npu temneparype 7, =400 K; Bo Bropom — v, =3 Mo aprona

npu temneparype 7. Kpan otkpeiBatoT. Ilocie ycraHOBIEHHs paBHOBECHOI'O
COCTOsIHMSL JaBileHHe B cocynax p =35,4 klla. Omnpenenure nepBoHa4YaIbHYIO

TeMIeparypy aprosa 7.
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Konpencatop C, =1 Mk® 3apsskeH 10 HaNpsKEHUS K

U=300 B u BriouEH B MOCICOBATCIbHYIO LeNb U3  (C, C,
pesuctopa R =300 Owm, He3apsHKEHHOrO KOHJAEHCATOpa
C,=2 Mx® u pasomkHyToro kmoda K (cM. pHUCYHOK).

Kakoe Kkoau4ecTBO TEIJIOTHI BBIJACIHUTCS B Oenmu I10CJIC R
3aMBbIKaHHMA KJIK04Ya, ITOKa TOK B IICIIU HE HperaTI/ITCH?

Toukass manouka AB mmHOi /=10 cMm
pacmonoXeHa TMapajuieIbHO  TJIaBHOM
ONTUYECKONW OCH TOHKOW coOmparonien
JIUH3BI HA PacCcTOSHUU h = 15 cM OoT Heé
(em. pucynok). Komenm A mnamoyku b m o e
pacmnojaraercsi Ha paccTosiHuu a = 40 cMm
or smH3BL. [locTpoiiTe wn300pakeHUE
NAJIOYKH B JIMH3€ U OINpelesuTe €ro
nnuny L. @okycHoe paccTossHue JUH3BI /= 20 cM.
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CucreMa oneHHBAHHMS IK3aMeHAIMOHHOM pa60T1>1 mo ([msmce

3aganusa 1-27

3a nmpaBWIIBHBIN OTBET Ha Kaxjoe u3 3amanuit 14, 8§-10, 13-15, 19, 20, 22—
26 craButcs o 1 Oamny. DTH 3aJaHHs CUUTAIOTCS BBINIOJIHEHHBIMH BEPHO, €CIIU
MPaBUJILHO yKa3aHbl TpeOyeMoe YKCIIO, JIBa YKCIIA HITH CIIOBO.

Kaxxnoe n3 3amanmit 5-7, 11, 12, 16—18 u 21 onenuBaercs B 2 6amia, eciiu
BEpHO yKa3zaHbl 00a dJieMEeHTa OTBeTa; B 1 0aj, eciu IOMyIeHa OJHAa ONIHOKa,
B 0 OamioB, ecin 0b0a sneMeHTa yka3aHbl HEBepHO. Ecim ykazaHo Oonee aByX
9JIeMEHTOB (B TOM  4YHCIIE, BO3MOXHO, U TMPaBWIbHbIC) WJIX OTBET
oTcyTcTBYyeT, — 0 6asoB.

Ne 3amanus OtBer Ne 3ananus OtBeT
1 7,5 14 3,6
2 10 15 4
3 15 16 34 nm 43
4 18 17 13
5 35 18 43
6 21 19 2733
7 14 20 50
8 900 21 23
9 40 22 4,6 0,1
10 120 23 13 mm 31
11 14 wnm 41 24 0,7
12 33 25 1
13 BIIPaBO 26 600
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KPATEPUU OIIEHUBAHWA BBIITIOJTHEHUS 3AIAHUAM
C PA3BEPHYTBIM OTBETOM

Pemenns 3amanmit 27-31 wactm 2 (c pa3BEPHYTHIM OTBETOM) OIICHHBAIOTCS
9KCIEPTHON komuccuel. Ha ocHOBe KpUTepHeB, IPEACTABICHHBIX B IPUBEAEHHBIX
HIDKE TaOIMIax, 3a BBIMOMHEHHE KaXIO0ro 3aJaHus B 3aBUCHMOCTU OT IOJTHOTHI
U TIPaBMIBHOCTH JAHHOTO YYAIFMCS OTBETa BhIcTaBIsAeTcs oT 0 1o 3 Gamos.

ITocTosIHHOE KOJNMYECTBO OJJHOATOMHOT'O HeaIbHOTO raza P |
y4acTByeT B Ipoliecce, TpaduKk KOTOPOro M300pakEéH Ha
PHUCYHKE B KOOpAWHATAX p — 1, TAE p — JaBICHUE Ta3a, n — 3 2
ero KoHIleHTtpanusa. Omnpenenure, IMOJNydaeT Jd Ta3
TEIUIOTY WM OTAaéT B mpoueccax 1-2 u 2-3. OtBer
MOSICHUTE, OMUPAsICh HAa 3aKOHBI MOJICKYJIAPHOHN (DU3UKH H 1
TEPMOTUHAMUKH. -

BosmoxHOE pelieHue

1. ITo mepBOMYy 3aKOHY TEpPMOAMHAMHUKU KOIHIECTBO TEILIOTHI, KOTOPOE MOTydYaeT
ra3, paBHO CyMME MW3MCHEHHs ero BHyTpeHHeH oHeprum AU u paboTsl

N
raza A: Q=AU+ A. KoHueHTpamus MOJIEKyJn rasza n=7 rne N — uucio
MOJIEKYI Ta3a, V — ero o0béM. s uaeaabHOTO OJHOATOMHOTO ra3a BHYTPEHHSS
3
sHeprus U :EVRT (rme v — xonmuecTBO MOJIb Taza). [lo ycioBuio 3amauu

N =const.

2. Tak kak Ha y4yacTke 1-2 KOHIEHTpalus ra3a He M3MEHSETCs, TO €ro 00b&EM
MOCTOsSIHeH (M30XOPHBIN Mpolecc), 3HauuT, padoTa raza 4 = 0. B atom mpornecce
JlaBJIeHHE ra3a pacTér, coryacHo 3akoHy lllapis TemnepaTypa rasa Takke pacTeér,
T.6. €ro BHYTPEHHsA dSHeprus ysenuuusaercs: AU>0. 3nauut, 0 >0, u ras
MOTy4aeT TerJIo.

3. Ha yuactke 2-3 KOHIIGHTpamus Ta3a YMEHBIIAETCA, 3HAYHT, €r0 O0BEM
YBEITHYIHBACTCs, M paboTa rasa mojoxurensHa: 4 > 0. /laineHue ra3a MOCTOSHHO
(u300apHbIii  mporiecc), mo 3akoHy [eii-Jlroccaka TemmepaTypa rasa Takxke
yBenuuuBaercs. Ilostomy AU >0. Ilo nepsomy 3akoHy TepmoauHamuku Q >0.
B aToM mpouecce ras nomyyaeT TEIio.

OTBeT: ra3 Hody4aeT MOJOXKUTEIbHOE KOJIMYECTBO TEIUIOTHL B Ipoleccax 1-2
u2-3

KpI/ITepI/II/I OLICHUBAHM BBINIOJTHCHU 3aJaHUA Bbanner

ITpuBeneHo MonHOE MPaBUIBHOE pELIEHHE, BKIIOYAIONIEE MPaBHIbHBIN 3
OTBeT (B JAHHOM CITy4ae: 2a3 nouyuaem menio  npoyeccax 1-2 u 2-3) u
HCUEPIBIBAIOIINE BEPHBIE pACCYKAECHUS C HPAMBIM  yKa3aHUEM
HaOJII0aeMBIX SBJIEHUH U 3aKOHOB (B JaHHOM CIIy4ae: 1epevill 3aKOH
MepMOOUHAMUKU Ol U30XOPHO20 U U300APHO20 NpoYeccos, 3aKoH
Hlapnsa u 3axon Leii-/lioccaka, onpedenenue Konyenmpayuu 2asa)
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}laH HpaBI/IJ'H)HI)II‘/'I OTBCT, U IIPUBCIACHO O6’B${CH€HI/I€, HO B pCHICHHU 2
HUMCIOTC OJUH MJIM HECKOJIBKO M3 CICAYIONIUX HEJOCTATKOB.

B 0o0bsicHeHNH HE yKa3aHO WU HE HCIOJB3YETCS OJHO M3 (PH3MUYECKHX
SIBJICHHI, CBOWCTB, ONpEACNCHHH WIM OJMH U3 3aKOHOB ((opmyi),
HEOOXOIMMBIX JUIS TOJHOTO BepHOro oOBsCHeHUs. (Y TBEpKICHHE,
Jiexalee B OCHOBE OOBSCHEHUS, HE MOJKPEIUIEHO COOTBETCTBYIOIIMM
3aKOHOM, CBOMCTBOM, SIBJICHHEM, OTIPE/ICJICHUEM U T.I1.)

n (WJIn)
VYkazaHel Bce HEOOXOIUMBIE Ui OOBSICHEHHS SBICHHS W 3aKOHBI,
3aKOHOMEPHOCTH, HO B HUX COJIEPIKHUTCS OUH JIOTHYECKHI HEIOUET.

n (UJIN)
B pemenun uMmeroTcs JHIIHHME 3alKCH, HE BXOASANIME B pELICHUE
(BO3MOXXHO, HEBEpHBIC), KOTOpbIE HE OTHENEHB OT pelleHus (He
3a4€PKHYTHI; HE 3aKITFOUCHBI B CKOOKH, PAMKY H T.I1.).

" (NJIN)
B pemeHnn uMeeTcss HETOYHOCTh B YKa3aHUHM Ha OJHO U3 (PH3MUYECKHUX
SIBJICHUH, CBOMCTB, ONpeIeIeHn, 3aK0HOB ((HopMyiT), HEOOXOTUMBIX JUIS
TOJIHOTO BEPHOTO OOBSICHEHUS

[IpencraBiieHO pelIeHHE, COOTBETCTBYIONICE OAHOMY U3 CIEIYIOUIHX 1
CITy4acB.
JlaH mpaBWIIBHBIA OTBET Ha BOMPOC 3aJaHHs, U MPHUBEICHO OOBSICHEHHE,
HO B HEM HE YKa3aHbl JBa SBICHUS WA (U3MUICCKUX 3aKOHA,
HEOOXOUMBIX IUTS IOJTHOTO BEPHOTO OOBSICHEHUSI.

nJIn
Vka3zanpl Bce HeoOXomuMMble Ui OOBACHEHMs SBIEHUS M 3aKOHBI,
3aKOHOMEPHOCTH, HO HMEIOMINECS] pacCyKACHUs, HalpaBleHHbIE Ha
MOJyYEeHUE OTBETA Ha BOTIPOC 3a/IaHUsI, HE JOBEICHBI IO KOHIIA.

N
Vka3zaHpl Bce HeoOXonuMMble Ui OOBACHEHMs SBIEHUS M 3aKOHBI,
3aKOHOMEpPHOCTH, HO HWMEIOIIMECS  PACCYXXICHHUS, HPUBOJIINE
K OTBETY, COJIEPKAT OIINOKH.

NI
Vka3aHnbl He BCe HEOOXOMUMBIE I OOBSICHEHMS SIBICHHMS M 3aKOHEI,
3aKOHOMEPHOCTH, HO MMEIOTCSI BEPHBIC PacCy KICHUs, HallpaBICHHbIC Ha
pelieHre 3a1a9u

Bce ciayuam perreHmsi, KOTOpbIe HE COOTBETCTBYIOT BBIMICYKAa3aHHBIM 0
KpPUTEpHUsIM BbICTaBJICHUs OLEHOK B 1, 2, 3 bamna

Maxcumanvrvii 6an 3
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Manenbkuii mapuk Maccod m = 0,3 Kr TOJBEIICH Ha
NErKOM  HepacTsDKUMOM  HuTH  ummHOW /= 0,9 M,
KOTOpasi pa3pblBaeTcsl MpHu cuie HatsokeHus Tp =6 H.
[Tapyk oTBenEH OT TOJOXKEHHS paBHOBECHs (OHO
MOKa3aHO Ha PUCYHKE ITyHKTUPOM) U oTmymieH. Korma , m
OIApUK TPOXOAMWT IOJIOKEHHE paBHOBECUS, HHTH S
00pbIBaeTCSI, M MIAPUK TYT XK€ aOCOJIOTHO HEYNPYro

CTaJIKMBAETCSA C OpycKoM Maccod M = 1,5 Kr, JexaliuM HEMOBUKHO Ha TJIaJKOH
TOPU30HTAIBHOM IMOBEPXHOCTH cTona. KakoBa ckopocTs u Opycka mocie ymgapa?
CunraTh, 4TO OPYCOK MOCIE yaapa JBIKETCS MOCTYIATeIBHO.

| S ——

BosmoxHOe penieHue

1. HemocpencTBeHHO Tmepell OOpHIBOM HHUTH B Vi
MOMEHT IIPOXOXJEHHUS IOJIOKEHUSI PABHOBECHS %
MIAPHK JIBMDKETCS MO OKPYXKHOCTH PaguycoM ! co /
CKOPOCThIO U. B 3TOT MOMEHT JelCTByOIINE HA A ?
MIAPUK CUJIA TSHKECTH mg W CHIA HATSHKCHUS 0
HUTH 7|, HaNpaBJICHEI 110 BEPTHKAIM U BBI3BIBAIOT ]
B —
LEHTPOCTPEMUTENLHOE YCKOPEHHE IIapuka (cM. ® -
PUCYHOK). 3amuiieM BTOpOi 3akoH HploToHa B Ow m§ X

IpoeKIUsAX Ha ocb Oy HMHEPIHMAIbHOW CHCTEMBI
otcuéra Oxy, cBI3aHHOH ¢ 3eMnéil:
2
mo

T,
—=T,- o= || 2-g|l.
] o — Mg, OTKyIa 8

2. Tlpu TPOXOXKACHUM TIOJOXKEHHS] PAaBHOBECHS HHMTHh OOpBIBaeTCS, M IIAPUK,
JBWKYLIAACS TOPHU3OHTATBHO CO CKOPOCTBIO U, abCOMIOTHO HEYIpyro
CTAJKHUBACTCS C MOKOSIMMCS OpycKoM. [IpH CTOIKHOBEHNH COXPAHSAETCS UMITYIIhC
CHCTEMBI «IIapyK + Opycox». B mpoeknmsax Ha ock Ox mojydaeM:
mo=(M+m)u,
7€ ¢ — IPOEKIHNS CKOPOCTH OpyCKa ¢ MapHKOM TIocie yaapa Ha 3Ty ock. OTcoza:
ey [T 03
M+m M+m m 1,5+0,3

Ortser: u=0,5 m/c

6 1
2 _101]-09==-3=0.5 wm/c.
[:’E j ’ 6 ’ /

KpI/ITepI/II/I OLICHUBAHM: BBIITIOJTHCHUA 3aJaHU bamner

ITpuBeneHO MOJTHOE PELICHNE, BKIIIOYAIOIIEe CIEAYIOIINE SIEMEHTbI: 3
I) 3ammcaHbl TOJOKEHUS  Teopud W (uU3KMUecKHe  3aKOHBI,
3aKOHOMEPHOCTH, NPHMECHCHHE KOTOPBIX HEOOXOMMMO IS PpEIICHUS
3a7a4d  BBIOPaHHBIM CIIOCOOOM (B JaHHOM CIIy4ae: 6mopol 3aKOH
Hviomona,  opmyna  yenmpocmpemumensno2o  YCKOpeHus, 3aKOH
COXPAHEHUsL UMNYIbCA CUCTEMDL);

II) ommcanB! Bce BHOBb BBOAWMMEIE B PEIICHHH OYKBEHHBIC 00O3HAYCHUS
¢u3nuecKUX BENUYUH (32 uUcCKmIoueHueM 0003HAYeHUUl KOHCmaHm,
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yKazannvlx 6 eapuanme KHUM, obo3nauenuil, ucnonv3yemvlx 8 yciouu
3a0a4u, U CMAHOAPMHBLIX OOO03HAYCHU GEIUYUH, UCHOTLIYEMbIX NPU
Hanucanuu Qu3u4ecKux 3aKoHos),

IIT) mpoBexeHBI HEOOXOMUMBIE MaTEMAaTHYECKUE IPEOOpa3OBaHUS H
pacuéThl, MPUBOJAIINE K PABUIHBHOMY YHCIOBOMY OTBETY (JIOIyCKaeTcs
pEeIlIeHne «II0 YaCTAMY C IPOMEKYTOYHBIMH BBIYHCICHUSIMN);

IV) mpencraBieH NpaBUIBHBIA OTBET C yKa3aHWEM EIUHHI] M3MEPECHUS
HCKOMOM BEIMYHHBI

[IpaBunpHO 3amucaHbl BCe HEOOXOMUMBIE TIOJIOKEHUS TEOPHH, 2
(Gu3NUeCKre 3aKOHBI, 3aKOHOMEPHOCTH, W MPOBEICHBI HEOOXOMMBbIC
npeoOpazoBaHusi. Ho MMEIOTCSI OJMH WM HECKOJBKO M3 CIEIYHOIINX
HEIOCTATKOB.
3anucu, COOTBETCTBYyIOIIME NyHKTY lI, mpencraBieHbl He B IMOJHOM
00BEME WITH OTCYTCTBYIOT.

N (MJIN)
B pemeHun umeroTcs JUIIHUE 3alUCH, HE BXOISIIHME B pEIICHHE
(BO3MOXHO, HEBEpHBIE), KOTOpbIE HE OTAENEHBl OT pelieHus (He
3au€pKHYTBI; HE 3aKJIFOUEHBI B CKOOKH, PaAMKY H T.I1.).

N (MJIN)
B HeoOXOMUMBIX MaTeMaTH4ecKuX MpeoOpa3oBaHUSIX WM BBIYHCICHUSIX
JIOTYIICHBI OIMUOKM, | (W) B MaTeMaTHYECKUX MPEeoOpasoBaHUAK/
BBIYMCJICHUSX MPOITYIIECHBI JIOTHYECKH BaXKHBIC IIIaTH.

" (UJIn)
OtcytcTByeT nyHKT IV, nm B HEM JronyIieHa omuoka
[IpencraBnensl 3amucH, COOTBETCTBYIOLIME OAHOMY U3 CIEAYIOIIUX 1

CITydaeB.
IIpencraBieHsl TONBKO TOJNOXKEHUS U (GOPMYJIBL, BbIpaXKarolue
¢bu3nuecKre 3aKOHBI, MPUMEHEHHE KOTOPBIX HEOOXOAUMO Ul pelIeHus
JTAaHHOM 3a7auu, 0e3 Kakux-1u0o nmpeodpa3oBaHMil C UX HCIOIb30BAHHUEM,
HAaITpaBJICHHBIX Ha PEIICHHE 3a1aqH.

nim
B pemenun orcyrcrByer OJHA u3 ucxoaHbIX GOpMyII, HEoOXOoaumas
JUIS peIICHUS JAaHHOW 3aJaddl (MM YTBEpKACHHE, JIekKallee B OCHOBE
pelIeHns), HO TPUCYTCTBYIOT JIOTHYECKH BEpHBIC NPEoOpa3oBaHHS C
UMeoLMMUCS (GopMyIaMu, HallpaBJIeHHbIE HA PELICHUE 3aJauu.

nim
B OJTHOM 13 ncxoausIx (opMys1, HeOGXOMMMBIX [Uls PEIIeHHs JaHHOH
3ama4n (WIIM B yTBEP)KICHHH, JEXKAIIEM B OCHOBE PEIICHHUS), IOIyIICHA
omunOKa, HO TPUCYTCTBYIOT JIOTUYECKH BEPHBIC NpeoOpa3oBaHUs C
nMeronMucs GopMyIaMu, HampaBJieHHbIE HAa PELICHUE 3aaul

Bce cmyuan pemieHHs, KOTOpPble HE COOTBETCTBYIOT BBIIICYKa3aHHBIM 0
KPHUTEPHSM BEICTABICHHS OICHOK B 1, 2, 3 Gamma

Maxcumanvuwiil 6aun 3
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JIBa OMHAKOBBIX TEIJIOM30JIMPOBAHHBIX COCYJla COCIUHEHBI KOPOTKOW TpyOKOMH
¢ kpanom. OGBEM Kakgoro cocyza V=1 m’. B mepBoM cocyae HaXOTUTCs
v, =1 monb renus npu temneparype 7, =400 K; Bo Bropom — v, =3 MoJb aprona
npu temneparype 7T,. Kpan otkpeiBator. Ilociie ycTaHOBIEHHS pPaBHOBECHOI'O
COCTOSIHUSI JaBleHHe B cocynax p=5,4 klla. Onpenenure nepBOHAYaIbHYIO
TeMIeparypy aprosa 7.

BosmoxHoOe pelieHue

1. ITockonpKy B yKa3aHHOM IIpolecce ra3 He COBepLIaeT paldOoThl U cUCTeMa
SIBIISIETCS  TEIUIOM30JIUPOBAHHOM, TO B COOTBETCTBUU C IIEPBBIM 3aKOHOM
TEPMOJUHAMUKYI CyMMapHasi BHyTPEHHsISI SHEPTUsl Fa30B COXPAHAETCSL:

3 3 3

EleTl +§\/2RT2 _E(Vl +V,)RT,

rae T—temneparypa B 00BbEIUHEHHOM COCYZAE B PAaBHOBECHOM COCTOSIHUU IIOCIIE
OTKPBITHS KpaHa.

2. B cootBerctBUM c ypaBHeHueM Kiamelipona — MeHzeneeBa A8 KOHEYHOTO
COCTOSIHUSI MOKHO 3aIlUCaTh:

p(2V)=(v,+Vv,)RT.

Uckirouast u3 JByX 3aMCaHHBIX YpaBHEHHM KOHEUHYIO TeMIiepaTypy 7, mojydaem
HCKOMOE BBIPAXKEHUE [Vl HAYaIbHOH TeMIIepaTyphl aproHa:

Wp Vi, _2.1-5,4-10° 1

Tz:ﬁ_z T —§-400-v300 K.
Orset: T, =300 K

Kputepuu orieHUBaHUs BBITIOJIHEHHS 3aaHUs Basuibt
[IpuBeneHO NMONHOE pelIeHUe, BKITIOYAIOIIESE CICAYIONINE YIEMEHTBI: 3

I) 3anmcaHel TOJOXKEHWS  TEOPHMH M (U3MYSCKHE  3aKOHBI,
3aKOHOMEpPHOCTH, NPHMEHEHHE KOTOPHIX HEOOXOIUMO [UIs PeIIeHHS
3aJayil BBIOpAaHHBIM CIOCOOOM (B JaHHOM CIlydae: nepeblil 3aKOH
mepmoounamuxu, ypasHernue Knanetipona — Mendeneesa, ¢opmyna ons
6HYympeHHell SHep2UuU 00HOAMOMHO20 UOeATbHO20 2a3A);

IT) omucansl Bce BHOBb BBOJMMBIE B PEIICHUH OyKBEHHBIE 00O3HAUEHHS
GM3UYeCKNX BENMMYMH (3a  UCKTIIOYeHueM O00O3HaueHuti KOHCHMAHM,
yrazanuvix 6 eapuanme KHUM, 0603nauenuil, uchoib3yemvix 6 Ycioguu
3a0ayy, U CMAHOGPMHLIX O0OO03HAYEHUUl 6EeIUHUH, UCNONL3YEeMbIX NpU
Hanucanuy Qu3u4ecKux 3aKoHos),

III) mpoBeneHBI HEOOXOAMMBIE MaTeMaTHYECKHE IPeoOpa3oBaHUS H
pacyéThl, MPUBOIAIINE K IPABUIBHOMY YHCIIOBOMY OTBETY (IOIyCKaeTcs
pEeILIeHNE «II0 YaCTAMY C IPOMEKYTOUYHBIMH BBIYHCICHUSIMN);

IV) mpencraBieH NpaBUIBHEIA OTBET C yKa3aHWEM EIUHHI] M3MEPECHUS
HWCKOMOM BEIMYHHBI

HpaBI/IHLHO 3aImMCaHbl BCC HeO6XOI[I/IMI)Ie TMMOJIOKEHUS  TECOpUH, 2
(bHSPI‘{eCKI/IG 3aKOHBI, 3aKOHOMCPHOCTH, W TIPOBCIACHBI H€O6X0)II/IMLI€
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l'[peO6p8.30BaHI/Ifl. Ho wumeroTcss OIMH WM HECKOJBKO U3 ClIeayromux
HCIOCTAaTKOB.

3ammcH, COOTBETCTBYIOMME MyHKTY II, mpemcTaBieHBl He B IIOTHOM
00BEME UM OTCYTCTBYIOT.

N (NJIN)
B pemeHnm uMeIOTCS IHIIHHE 3alACH, HE BXOAAIINE B pEIICHUE
(BO3MOXXHO, HEBEpHBIE), KOTOpBIE HE OTICICHBl OT peIICHHuS (He
3au€pKHYTHI; HE 3aKIIOUYEHBI B CKOOKH, paMKy H T.IL.).

U (MJIN)
B HE0OXOMMMEBIX MaTeMaTHYECKUX IPeoOpa30BaHMUAX MM BEIYHCICHHAX
JOMyIICHbl ONIMOKM, W (WJIM) B MaTeMaTHYECKHX MpPeoOpa3oBaHMUIX/
BBIYUCIICHUSX MPOITYLIEHbI JJOIMYECKU BaKHBIE LIATH.

U (UJIN)
OtcyterByeT nmyHKT [V, viu B HEM JlomyIeHa onmmoKa
[IpencraBnensl 3amucH, COOTBETCTBYIOLIME OAHOMY U3 CIEAYIOIIUX 1

CIIy4aeB.
IMpencraBneHsl TONBKO MONOXKEHUS U (GOPMyIBI, BBIpa)KaroIlue
¢u3udecKre 3aKOHBI, IPIMEHEHHE KOTOPBIX HEOOXOMUMO IS pelIeHHs
JTAaHHOM 3a7a4uu, 0e3 Kakux-1u0bo nmpeoOpa3oBaHHil ¢ HX HCIOJIb30BAHHEM,
HaIlpaBJICHHbIX Ha pelleHHE 3a1a4H.

nim
B pemenun otcyrcrByer OJJTHA u3 McXoAHBIX (OpMyl, He0OXOoxuMast
JUId pELICHUsl JAHHOW 3ajaud (WM YTBEPXKIECHUE, JISXKAIEee B OCHOBE
pelleHns), HO TPUCYTCTBYIOT JIOTHYECKH BEpHBIE NPEoOpa3oBaHMs C
UMeIoIUMUcs GopMyIaMy, HallpaBIeHHbIE Ha pEelIeHHe 3a[auH.

nim
B OJTHOM u3 mcxomaHbIx (bopMyI1, HEOOXOAUMBIX JUIS pEelIeHNs TaHHOW
3a7auu (WK B yTBEP)KIEHUH, JEXKalleM B OCHOBE PEIEHHUs ), JOMyIIeHa
ommbKa, HO TIPHUCYTCTBYIOT IJIOTMYECKH BEpHBIC IIPeoOpa3oBaHUS C
MMEIOIIIMHCS (JOpPMYIIaMH, HAalpaBJIeHHbIC HA peIICHHUE 3a1aul

Bce cmyuau pemieHusi, KOTOpble HE COOTBETCTBYIOT BbILIEYKa3aHHBIM 0
KPHUTEPHSIM BBICTABICHHS OICHOK B 1, 2, 3 Oamma

Maxcumanvrolil 6an 3
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Konpencatop C, =1 Mk® 3apsskeH 10 HaNPsSIKEHUS K

U=300 B u BkIOYEH B IMOCIEAOBATEIbHYIO II€Nb W3 C, C,
pesuctopa R =300 Owm, He3apsHKEHHOTO KOHJAEHCATOpa

C,=2 Mx® u pasomkHyToro kmoda K (cM. pHCYHOK). —I;:J
Kakoe KONMMYeCTBO TEMJIOTHl BBLAEIMTCS B LENH IOCTE R
3aMBIKaHU KITIOYa, TOKA TOK B IIETIH HE TIPEKPATHTCS?

BosmoskHoe pelenue

1. IlepBonauanbHblii 3apsa koHaeHcaTopa C) paBeH g = C\U.

2. B pe3ynbraTe nepes3apsiki Ha KOHAEHCATOPAaX yCTAHABIUBAIOTCS OJUHAKOBBIE
HaNpsDKEHU, TaKk Kak TOK B LEMH IpeKpaliaeTcs U HalpspKeHHe Ha pesuctope R
CTaHOBHUTCS DPaBHBIM Hym0. [l09TOMy KOHAEHCATOPHl MOXHO CUHTATh
coeTMHEHHBIMU NapannenbHo. Torna nx odbmas émkocts C, =C, +C,.

3. Tlo 3akoHy CcOXpaHEHHs 3apsaa CyMMapHBIH 3apsa KOHAEHCATOpOB Oyner
pasen C\U.

4. o 3aKOHY COXpaHEHHUs YHEPTUU BBIICIUBIICECS B MU KOJINIECTBO TEILIOTHI
PaBHO PAa3HOCTU 3HAUYEHMH SHEPIMU KOHJEHCATOPOB B HA4aJbHOM U KOHEYHOM

au’ (ClU)2
2 26 +GCy)

COCTOSAHMAX: Q=

OTKy/1a IOy YHM:
C1C2U2 _ 107%.2-107%-300>

= = =0,03 JIx.
2(C,+Cy) 2(10‘6 +2- 10‘6)
Otset: O = 30 mJIx
KpI/ITepI/II/I OLUCHHNBAHMHS BBIITOJIHCHUA 3aJaHUS BaJ'IJ'ILI
HpHBeHeHO MOJIHOC PCHICHHNE, BKIIIOYAOIICe CICAYIONINEC DJICMCHTDI: 3

I) 3ammcaHbl  TOJOXEHUS  TEOpUH W (PU3KMYECKHE  3aKOHBI,
3aKOHOMEPHOCTH, MPUMCHCHHE KOTOPBIX HEOOXOMMMO /IS PELICHUs
3aJa4l BBIOPAHHBIM CIIOCOOOM (B JaHHOM ciiydae ghopmyna 0as 3apsod
KOHOEHCamopa, 3aKOH COXPAHEHUs 3apsod, 6blpadceHue 015 SHepauu
KOHOEHCamopa, EMKOCMuU NapaileibHO COeOUHEHHbIX KOHOEHCamopos,
3AKOH COXPAHEHUsL SHEP2UlLL);

IT) omcanbl Bce BHOBH BBOJMMBIE B PEIICHUN OyKBEHHBIE 00O3HAUCHHUS
(U3MYECKUX BEIHYUH (32 UCKIHOUeHUeM 0O03HAYeHUll KOHCMAHM,
yrazanuvix 6 eapuanme KHUM, 0603nauenuil, uchoib3yemvix 6 ycioguu
3a0ayy, U CMAHOGPMHLIX O0OO3HAYEHUL BEIUYUH, UCNONLIYEMbIX NpU
HANUCAHUU U3UYeCKUX 3aKOHOB);

III) mpoBexeHBI HEOOXOAMMBIC MAaTEMAaTHYECKUE IPEOOpa3OBaHUS U
pacu€Thl, MPUBOAALINE K IPABUIFHOMY YHCIOBOMY OTBETY (IOMyCKaeTCs
pEIIeHNE «II0 YaCTAMY C IPOMEKYTOUYHBIMH BBIYHCIICHUSIMA);

IV) npencraBieH MpaBUIBHBIA OTBET C YKa3aHUEM CIMHUIL U3MEPEHHUS
HMCKOMOM BEIMYUHbI
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HpaBI/IJ'IBHO 3allMCaHbl BCC H€O6XOI[I/IMBIC IMOJIOKCHUA  TCOPHUH, 2
(I)I/BI/I‘IGCKI/Ie 3aKOHBI, 3aKOHOMCPHOCTHU, W TIPOBCIACHBI HeOGXOHI/IMLIC
npeo6pa3OBaHI/m. Ho umerorcs OOWH WA HECKOJBKO U3 CICAYIOIUX
HCIOCTATKOB.

3ammcH, COOTBETCTBYIOIIME MOYHKTY II, MpeAcTaBieHbl HE B IIOJHOM
00BEME U OTCYTCTBYIOT.

U (WIN)
B pemeHMM WMEIOTCS JIMIIHUE 3allMCH, HE BXOAAIINE B PpEIICHUC
(BO3MOXHO, HEBEpHBIE), KOTOpble HE OTAENEHBl OT pemeHus (He
3a4€PKHYTHI; HE 3aKITIOYEHBI B CKOOKH, PaMKy H T.II.).

1 (WJIN)
B HE0OXOIMMBIX MaTEMAaTHYCCKUX MPEOOPA30BAHUAX WM BBIYHCICHUIX
JOTYIIeHbl OIMUOKK, ¥ (W) B MaTeMaTHYECKHX IPeoOpa3oBaHUIX/
BBIYHCIICHUSX TIPOITYIICHBI JIOTHYECKH BayKHBIC IIIary.

" (MJIN)
OrcyrcTByeT myHKT [V, uinu B HEM JomnyineHa omuoOka (B TOM YHCIE B
3aIHCH AUHUI] U3MEPEHHS BEIHIUHBI)

[IpencraBnensl 3amucH, COOTBETCTBYIOIIME OAHOMY U3 CIEAYIOMINX 1
CITydaeB.
IIpeacraBieHbl TONBKO TIOJNIOKEHHS W (OPMYJIBI, BBIPAKAIONIUC
¢bu3nyuecKre 3aKOHBI, IPUMEHEHHE KOTOPBIX HEOOXOAUMO Ul PeLIeHHUs
JTAaHHOM 3afauu, 0e3 Kakux-1u0o nmpeodpa3oBaHUil C UX HCIOIb30BAHHUEM,
HaTpaBIICHHBIX Ha pElICHIE 3a/1a9H.

nim
B pemenun orcyrcreyer OJJHA u3 ucxoaHbIX GOpMyI, HEOOXOauMast
JUIS pellieHrs] JaHHOW 3agaud (WM YTBEp)KICHHUE, JIeKallee B OCHOBE
pelieHns1), HO TPUCYTCTBYIOT JIOTMUYECKH BEpHBIC MpeoOpa3oBaHUs C
UMeoLMMHUCS (opMysIaMu, HallpaBJIEHHbIE HA PELICHUE 3aJauu.

nim
B OJIHOM u3 ncxoaHsIx (opMys1, HeOGXOMMMBIX [Uls PEIIeHHs JaHHOH
3a1aunl (WM B YTBEP)KICHUH, JICKAIEM B OCHOBE PEIICHHSI), TOMYyIICHA
ommnOKa, HO TPUCYTCTBYIOT JIOTUYECKH BEpHbIC NpeoOpa3oBaHus C
nMernmMucs GopMyaaMu, HampaBJIeHHbIE HAa PELICHUE 3aa9l

Bce cmyuan pemieHus, KOTOpPble HE COOTBETCTBYIOT BBIIICYKa3aHHBIM 0
KPHUTEPHSAM BBICTABICHHS OICHOK B 1, 2, 3 Gamma

Maxcumanvroiil 6aun 3
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Toukas nanouka AB nmuHoM [= 10 cM
pacmonoXeHa MapajuieIbHO — TJIaBHOM
ONITUYECKOW OCH TOHKOH coOmparomieit —
JIMH3BI HAa PAcCTOSHUU /1 = 15 cM OT Heé hy
(eM. pucynok). Kowen A namouku b o m e e
pacmonaraercst Ha pacctosiHuu a = 40 cm
or mmH3BL. [locTpoiiTe wn300pakeHUE
MaJOYKA B JIMH3E W OIPEACIUTE €ro
nuHy L. @okycHoe paccTosiHue TUH3bI F = 20 cM.

BosmokHOE peIcHue

1. IMoctpoeHue m300paxkeHHs
A'B" npenmera AB B suH3e
IMOKa3aHO Ha PUCYHKE.

2. Tak kak Touka A
HaxoAWTCs Ha paccTosiHuu 2F
OT JIMH3BI, TO €€ N300pakeHue
A’ TakKe HaxXxOIWUTCSI Ha
paccrosHun 2F OT JUH3BL, U
paccrositHue oT TOouku A’ 1o
IJaBHOM  ONTHYECKOM  OocHu
paBHO /.

3. JInuna nzobpaxenus A'B' L =\/(0C—2F)2 +(B'C—h)2.

" 1_ 1 1 )
4. ns GOpMyTBI  TOHKOM  JIMHB3EI TR + 0C TIOJIyYUM:
_FQF-1)
OC_—F—Z =60 cm.
B'C _ oOC o=y O0C  _
5. T CaR_I OTKya: BC_h2F—l =30cwMm.

6. OKOHYATENILHO NONydUM: L =4/ (20)2 + (15)2 =4625=25 cm.

OtBeT: L =25 c™m
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KpI/ITepI/II/I OLCHUBAHMA BBITIOJIHCHUSA 3aJaHUS bamnsl

IpuBeneHo MOTHOE pelIeHNE, BKIIIOYAIONIEE CICAYIONIHE SIIEMEHTHL: 3
I) 3ampcaHsl MOJOXKEHHS  TEOpUM M (U3HYCCKHE  3aKOHHI,
3aKOHOMEPHOCTH, NPUMEHCHHE KOTOPHIX HEOOXOMMMO IS PpEIICHUS
3a7a4il BHIOpaHHBIM CIOCOOOM (B ITAaHHOM Cllydae: (opMyad JuH3bl,
sbipadicerue 0Jis ONUHbL U300PANHCEHUL);

IT) cnenan npaBUIIBHBIN PUCYHOK C yKa3aHWEM XOJa JIyueil B JINH3E;

IIT) onmcaHBI Bce BHOBH BBOAUMEBIC B PEIICHNH OYKBEHHBIC 0003HAUCHUS
GM3WYECKNX BENMWYMH (3a  UCKTIIOYeHUueM O0OO3HaueHUull KOHCHAHM,
yKasannoix 6 eapuanme KHUM, obo3navenuil, ucnoivb3yemvlix 8 yCioguu
3a0auu, U CMAHOAPMHBIX O00O03HAYEHUL 6EIUYUH, UCNONL3YEMbIX NpU
HANUCAHUU PU3UYECKUX 3AKOHOB);

IV) mpoBeneHs! HEOOXOIMMBIC MaTeMaTHYECKHE IPeoOpa3oBaHUS H
pacuérhl, MPUBOJILINE K IPABUILHOMY YHCIOBOMY OTBETY (IOIyCKaeTcst
PELICHHUE «II0 YACTSIM» C TIPOMEKYTOUHBIMH BBIYHMCICHHSIMM);

V) mpexncrtaBieH NpaBHIBGHBIM OTBET C yKa3aHHEM CIWHHI] H3MEPCHUS
MCKOMOI1 BEITMYNHEI

[IpaBunbHO 3amucaHbl BCe HEOOXOMUMBIC TIOJIOKEHUS  TEOPHH, 2
(u3nYecKkre 3aKOHBI, 3aKOHOMEPHOCTH, M TIPOBEICHBI HEOOXOAUMBIC
npeoOpa3zoBaHusi. Ho UMEIOTCS OJMH WM HECKOJBKO M3 CIEIYHOIIUX
HETOCTATKOB.

3anucu, coorBercTByromue myHkram I u 111, npeacraBneHsl He B OJHOM
00BEME HITH OTCYTCTBYIOT.

U (UJIN)
B pemeHun MMeEIOTCS JIMIIHUE 3allUCH, HE BXOSIIME B pEIICHHUE
(BO3MOXHO, HEBEpPHBIC), KOTOpbIE HE OTACJCHBl OT pelleHus (He
3a4EPKHYTHI; HE 3aKITIOYCHBI B CKOOKH, PaMKy U T.I1.).

U (UJIN)
B HeoOXoIuMBIX MaTeMaTH4ecKuX MpeoOpa3oBaHUAX MM BBIYUCICHUSIX
JIOMYIICHbl OMIMOKK, W (MJIM) B MaTeMaTHYeCKUX NpeoOpa3oBaHUsX/
BBIYUCIICHUSX TIPOITYIIEHBI JJOTMIECKH Ba)KHBIE [ITATH.

u (NJIN)
OTcyTcTBYeT MyHKT V, WM B HEM JomylieHa onnOka (B TOM 4YHCIE B
3alUCH eIMHHILL I3MEPEHUS] BEJTHYNHBI)

JemoncTpanuonHsiil Bapuant EI'D 2017 r. OU3UKA, 11 knacc  30/30
HpeHCTaBHCHLI 3alliCU, COOTBCTCTBYIOIIHUC OAHOMY U3 CJICAYIOMINX 1
CIIyJaeB.

IIpencraBmeHbl TONBKO TONOXKEHHS W (OPMYIBI, BEIpaXKAIOIINE
(bu3U4ecKre 3aKOHBI, IPIMEHEHHE KOTOPBIX HEOOXOIUMO JUIS PELICHHS
JIaHHOW 3a7auu, 0e3 KaKuX-1100 nmpeoOpa3oBaHuii C MX UCTIOIB30BAHUEM,
HaIpaBJICHHBIX Ha pEIICHIE 3a/1a9H.

5 0)141
B pemenun orcyrcreyer O[JHA u3 ucxoaHbIX GoOpMys1, HeoOXomaumas
JUI pelieHrs] JaHHOW 3agaud (WM YTBEp)KICHHUE, JIeKallee B OCHOBE
pelreHns), HO TPUCYTCTBYIOT JIOTHYECKH BEpHBIE MHPEoOpa3oBaHUS C
MMEIOIUMHCS (POPMYITaMH, HallpaBJICHHbBIC Ha pEIICHIE 3a[aql.

nim
B OJTHOM u3 ucxoausix dopMys1, HEOOXOMMMBIX IS PelIeHns JaHHOH
3amaun (WM B yTBEpP)KICHWH, JEXKAIIEM B OCHOBE PEIICHHUS), JOITyIIeHA
omn0Ka, HO MPUCYTCTBYIOT JIOTHUECKH BepHbIE NpeoOpa3oBaHUs C
UMerImMMucs GopMyaaMu, HallpaBlIeHHBIE HA PELICHUE 3a1a4H.

nim
IpencraBiieH TONBKO NMPaBHIBHBIA PHCYHOK C YKa3aHHEM XoJa Jy4deil B
JIMH3E

Bce ciydam pemieHus, KOTOpPbIE HE COOTBETCTBYIOT BBIIICYKa3aHHBIM 0
KPHUTEPHUSM BBICTABIECHUSI OLICHOK B 1, 2, 3 Gaya

Maxcumanvrwlil 6ain 3

© 2017 ®DenepanbHast ciyx0a o Hag30py B cdhepe obpazoBanust u Hayku Poccuiickoii eneparyu

B coorBerctBum ¢ IlopsakoM TNPOBEOEHHS TOCYNapCTBEHHON HTOTOBOH
aTTecTallid MO 00pa3oBaTeNbHBIM IMPOrpaMMaM CpPEAHEro oOIlero o0pa3oBaHUs
(mpuka3z MwuHoOpHayku Poccuu ot 26.12.2013 Ne 1400 3apeructpupoBaH
MuntoctoM Poccnn 03.02.2014 Ne 31205)

«61. Ilo pesynbTaraM HepBOl U BTOPOW NPOBEPOK IKCHEPTHI HE3ABUCHUMO
JIpyr OT Jpyra BBICTaBISIIOT Oaulbl 3a KaKABIH OTBET HA  3aJaHHs
9K3aMEHAIMOHHOH paboTel EI'D ¢ pa3BEpHYTHIM OTBETOM. ..

62. B ciyuae CymIeCTBEHHOTO PACXOXKICHUS B OajulaX, BBICTABICHHBIX
JIByMs 3KCIIEpTaMH, Ha3HAuaeTcsl TPeThsl MpoBepka. CyIIeCTBEHHOE PacXoxkIeHHe
B Oamiax oOIpeaeleHO B KPHUTEPHAX OICHUBAHHSA II0 COOTBETCTBYIOIIEMY
y4eOHOMY MpEIMETY.

OKCIepTy, OCYIUECTBISIOIIEMY TPEThIO IPOBEPKY, MPEAOCTaBIsAETCS
nHpopManus o Oamnax, BBICTABIEHHBIX OKCIIEPTAaMH, pPaHEe MPOBEPSBIINMHU
9K3aMEHAI[OHHYI0 paboTy».

Ecnu pacxoxaenue cocrarisier 2 1 Ooiee 6asuia 3a BHIIOJHEHHE JTH000TO U3
3agaHuil 28-32, TO TpeTuil 3KCHEpT NPOBEPsieT OTBETHI TOJILKO HA TE 3aJaHuf,
KOTOpBIE BBI3BAJIM CTOJIb CYLLIECTBEHHOE PACXOXKICHUE.

© 2017 ®DenepanbHast ciyx0a 1o Hag30py B cdepe obpazoBanust u Hayku Poccuiickoit eneparyu




