Cucrema oleHUBAHUSA IK3aAMEHAIMOHHOM PadoThI N0 PuU3uKe

Yacte 1

3a BepHOE BBINOJIHEHUE KXKI0T0 U3 3aanuii 1 —18 BeicTaBisercs 1 Gamr.

3a BBINIOJIHCHUE 3aJaHUS C BBIOOPOM OTBETa BBICTaBIsAeTCS | Oamn mpu
YCJIOBUH, €clii OOBEIECH TOJIbKO OJMH HOMEpP BEpHOTo oTBeTa. Eciau oOBeneHbl u
HE MEPEUYEepPKHYTHI JABA U OOJiee OTBETOB, B TOM YHUCJE MPABWIbHBIM, TO OTBET HE
3aCYUTHIBACTCA.

Ne 3ananua OTtBer Ne 3ajanua OTBeT Ne 3ananuna OTBer
1 4 7 3 13 1
2 1 8 3 14 4
3 3 9 4 15 4
4 3 10 2 16 4
5 1 11 1 17 3
6 2 12 2 18 2
Yactp 2

3amganus 19 u 20 oneHuBaroTcsa B 2 0ayia, €clid BEPHO yKa3aHbl BCE TPU
AJIEMEHTa OTBETa, B 1 Oaly1, eciii MpaBUJIbHO YKa3aHbl OJIMH WJIH JIBa DJIEMEHTA, U B
0 GanoB, ecii B OTBET HE COJACPKUT DJIEMEHTOB MTPaBUIILHOTO OTBETA.

3amanusg 21 u 22 onennBarorcsa B 1 6a.

Ne zajanusa OTBeT
19 524
20 153
21 2420
22 460




Yacts 3
3amanust DTOM YacTH OIEHWBAIOTCA B 3aBUCHUMOCTH OT IIOJHOTHI U
MPaBUWIBHOCTH OTBETA.

KPUTEPUU OIIEHUBAHUSA BBINIOJTHEHUS 3AJAHUM C PA3SBEPHYTHIM
OTBETOM

Hcnonb3ys mrTaTuB ¢ My(QTON U JIAKOM, MPYKUHY, TUHAMOMETD, JIMHEUKY U 2
rpy3a, coOepuTe 3KCIEPUMEHTAIBHYIO YCTAHOBKY JUISl ONPENEICHUS KECTKOCTU
pykuHbl. Onpenenure )KeCTKOCTh IPY>KUHBI, ITOABECHB K HEW nBa rpysa. s
ONPENIEIICHNs] BECA IPY30B BOCIIOIB3YUTECH AUHAMOMETPOM.

B 6nanke omeemos:
1) coenatime pucyHok sKCnepumMeHmanvbHol YCMaHO8KU,
2) 3anuwiume hopmyny 01sa pacuema HeecmKOCmU NPYHCUHbL,
3) ykasicume pe3yivmamol UsMePEHUs 8eca 2py308 U YOJUHEHUS NPYHCUHDBL,
4) 3anuwume yucnenHHoe 3HaYeHue HCeCmKOCMU NPYHCUHDI.

//OTBET:

XapakTepucTHKA 000pyA0BaHUs

[Ipu BBINOSHEHUM 3aJaHUS HCIOJB3YETCS KOMIUIEKT obOopynoBanus Ne 3 B
COCTaBe:

— IITaTHUB JIA0OPATOPHBINA ¢ My(PTOH U JIANTKOMH;

- npyxuHa xecTkocThio (40 = 1) H/m;

- 2 rpy3a maccoii o (100 + 2) r;
JUHAMOMETD IIKOJIBHBIN ¢ npeaesnoM usMmepenus 4 H (morpewmnocts 0,1 H);
nuHenka mHON 20-30 ¢cM ¢ MUJUTUMETPOBBIMU JICJICHUSIMH.

Brumanue! Ilpu 3amene kakoro-in0o snemMeHTa o00py10BaHUsI HA aHAJIOTMYHOE
C JpYrUMHU XapakTEepUCTHKaMU HEOOXOJMMO BHECTH COOTBETCTBYIOILIHE
M3MEHEHMs B 00pa3ell BHIOJIHEHHS 3aJaHusl.
Oo0Opa3zen BO3MOKHOTO BHITIOJTHEHHSI
1. Cxema sxcnepumenmanbHoOU yCmMaHOBKU.!
fyiruia 2)Fyy=mg=P; F,,=kx; =>k=Pkx
3) x= 50 mm = 0,050 m = (U3MEpPEHUE CUUTAETCS BEPHBIM,
€CIIM MPHUBEJICHO B mpenenax ot 48 1o 52 MM, MNOTPEIHOCTH
;I:_ OnpeaensieTcs IIIaBHbIM 00pa30M MOTPENTHOCTHIO OTCYETA)
P =2 H (u3mepeHure cUUTaeTcsl BEPHBIM, €CIIU PUBEJICHO B
npenenax ot 1,9 no 2,1 H)
g 4) k= 2/0,05 =40 H/m (3HaueHHE CUUTACTCS BEPHBIM, €CIU
MPUBEJICHO B npenenax ot 36 go 44 H/m)

Ykazanue sxcnepmam
OneHka TpaHUIl HMHTEpPBaJia, BHYTPH KOTOPOIO MOKET OKa3aTbCAd pe3yJibTar,
NOJIYYCHHBIA  yYEHHKOM,  KOTOpbIH  HEOOXOJMMO  TpHU3HATh  BEPHBIM,

pacCUMTBIBACTCS METOJAOM TIpaHull. Tak kKak k = P/x, TO HIKHAA rpaHuua




x)ectkoctu HI'(k) = P/x =19 H /0,052 m = 36,538 H/Mm =36 H/m.
Bepxusist rpannna BI'(k) = 2,1 H/ 0,048 m = 43,750 H/m = 44 H/wm.

KpnTepml OIICHKH BBIINNOJIHCHHUA 3aJaHUA

baibl

[TosHOCTRIO MPAaBUIILHOE BBIMOJHEHUE 33/IaHUS, BKIIOYAIOIIEE:

1) cxeMaTUYHBIA PUCYHOK IKCIIEPUMEHTAIBHON YCTAaHOBKY;

2) popmyny miig pacuera HCKOMOW BEJIWYUHBI IO JOCTYHHBIM JJIS
U3MEpPEHUS BEIMYUHAM (8 OAHHOM CIyuae 0Nl HCeCMKOCMU NPYHCUHDBL
yepes gec 2py308 U YOJIUHEHUE NPYHCUHDBL);

3) mpaBUIIBLHO 3amMCaHHBIC PE3YyJIbTATHI MPSMBIX U3MEPECHUN (8 OaHHOM
cyuae YOIUHeHUS NPYAHCUHBL U 8eCd 2PY308);

4) moJiy4eHHOE MPaBUJIbHOE YUCIEHHOE 3HAUEHUE NCKOMOU BEJIUYUHBI.

[IpuBeneHsl BCe IIEMEHTHI IPABUIILHOIO OTBETA 1-4, HO
— JIOMyLIEHA OIIMOKA MPU BHIYUCIECHUN 3HAYEHUS HCKOMOW BEJIMYUHBI;
NJIn
— JIOMyIleHa OIKOKa MPU NEPEBOIC OJAHOW U3 U3MEPEHHBIX BEJIUYMH B
CH, uro mpuBeno K OMmMMOKE NpU BBIUKUCICHUM 3HAYEHUS MCKOMOII
BEJINYMHBI;
N
— JIOMyLIeHa OIMOKa B CXeMAaTUYHOM PUCYHKE 3KCIEPHUMEHTAIbHON
YCTAHOBKH, WM PUCYHOK OTCYTCTBYET;
N
— OTCYTCTBYET (popmyna [JIsi HaXOXKIACHHUS HCKOMOM BEIWYHHBI B
o01ieM BHJIE.

Crmeman  pPUCYHOK  SKCIIEPUMEHTAIIBHOM  YCTAaHOBKHM,  IPaBUJIIBHO
MPUBEAECHBl 3HAYCHUSI MPSIMBIX W3MEPEHUN BEIWYMH, HO HE 3alKcaHa
dbopmyia s pacyeTa ICKOMOW BEJIMUMHBI U HE TOJTYYEH OTBET.

njim
[IpaBunbHO TpUBEACHBI 3HAYEHHUS MPSIMBIX HW3MEPEHUM BEJIUYUH,
3anmucana (opmyiia JUIsS pacyeTa MCKOMOM BEJIMYMHBI, HO HE TMOJy4YeH
OTBET U HE IIPUBEACH PUCYHOK DKCIIEPUMEHTAIBHON YCTAHOBKH.

nJIn
[IpaBunbHO NPUBENEHBI 3HAYEHUS] IMPAMBIX HW3MEPEHHUM, IPUBEICH
IIPaBUIBHBIA OTBET, HO OTCYTCTBYIOT PHUCYHOK 3KCIIEPUMEHTAIbHOU
YCTaHOBKH U (hopMyJia i pacuera MCKOMOM BEJTUYUHBI.

3anncaHo TOJILKO MPABUIIBHBIE 3HAUEHUE MPSIMBIX U3MEPEHHUM.

NJin
[IpuBeneHO mNpaBUWIBHOE 3HAYEHUE TOJBKO OJHOIO U3 IPSIMBIX
U3MEpPEHU, W TpeACTaBlieHa MPaBWIHHO 3anucaHHas (opMyna ais
pacdera HCKOMOUW BEJIMYUHBL.

NJIn
[IpuBeneHO mNpaBUIIBHOE 3HAYEHUE TOJBKO OJHOTO U3  IIPSAMBIX
V3MEpPEHUH, U CJIeJIaH PUCYHOK DKCIIEPUMEHTAIbHOM YCTaHOBKH.

Bce cityyau BbINONIHEHUS, KOTOPbIE HE COOTBETCTBYIOT BBIIICYKA3aHHBIM
KpuTepusiM BbIcTaBieHus 1, 2, 3 unu 4 6amwtoB. Pa3po3HeHHbIE 3aIUCH.
OTCyTCTBHE MOMBITOK BHIMIOJHEHUS 3aJIaHMUSL.
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[Tyns maccoit 50 r BbUIETaeT U3 CTBOJIA PYKbsl BEPTUKAIBLHO BBEPX CO CKOPOCTHIO
40 m/c. YeMy paBHa MOTEHLMaJIbHAs PHEPrus Myau yepe3 4 ¢ mociie Havalia

nerkeHus? ConpoTUBICHUEM BO3/yXa MpeHeOpeyb.

//OT1BeT:
O0pazen BO3MOKHOTO peleHAst
Hamno: .
m=502=005xk |En=mgh h=v-5
bo =40 /e n=20-4-222° - 160-80 = 80
t=4c 2
g=10m/c? E,= 0051080 = 40 (I{xc)
E,-7? Omeem: E, = 40 .
KpuTtepuu oneHKky BbINOJHEHUS 321aHUS banuabl
[IpuBeneHo MONMHOE MPAaBHIBLHOE PEIICHHE, BKIIOYAIOIIEE CICAYIOIINe
DJIEMEHTHI:
1) BepHO 3amucaHO KpaTKoe YCJIOBHUE 3a/1auH;
2) 3anucaHbl ypaBHEHUS W (HOpPMYJIbI, NPUMEHEHHE KOTOPBIX
HE0OXO0IMMO ¥ JOCTATOYHO JIJIsl PEIICHUS 3a/1a4i BRIOPAHHBIM CITIOCOOOM
(6 0anHom pewtenuu — opmyna 0na pacuema NOMEHYUANbHOU IHEpeUU 3
NOOHAMO20 HAO 3eMjiell meid, YpasHeHue O nepemewjeHus npu
PABHOYCKOPEHHOM OBUNCEHUU);
3) BBINOJHEHBI HEOOXOAMMBIE MAaTeMaTHYeCKHEe MpeoOpa3oBaHUs H
pacdeTpl, TPUBOASIIAEC K TPABWIHBHOMY YHCIOBOMY OTBETY, U
npeacTaBieH otrBeT. Ilpu sToM nomyckaercss pemieHue '"mo yactam"
(C MPOMEKYTOYHBIMHU BHIYUCIICHUSIMH ).
— I[lpaBunpHO  3amucaHbl  HEOOXOAUMBICE  (DOPMYIIBI,  MPOBEACHBI
BBIYMCIICHHUS, U TOJTYYeH OTBET (BEPHBIA UM HEBEPHBIN), HO JOMYyIIeHa
omr0Ka B 3aITMCU KPATKOI0 yCJIOBUS Uin niepeBojie eaqunuil B CU.
N
— IlpencraBneHo TpaBWIBHOE pEIICHUE TOJBKO B OOIIEM Buje, 0e3
KaKUX-THO0O0 YUCIIOBBIX PACUETOB. 2

NI
— 3amucaHbl  ypaBHEHUS ©  (HOPMYJIbI, OPUMEHEHUE KOTOPBIX
HE0OXO0IMMO Y TOCTATOYHO JJISl PEIISHUS 3a/1a91 BRIOPAHHBIM CITOCOOOM,
HO B MaTeMAaTHYECKHX MPeoOpa30BaHUSX WM BBIYUCICHHIX IOMyIIEHA
OIIIMOKA.

— 3anucaHbl W HUCHOJNb30BaHbl HE BCE MCXOJHBIE  (OPMYJIbL,
HE0OXOAMMBIE ISl pEICHUS 3a]1a4u.




N
— 3anmcaHk! Bce HcXoaHble popMynsl, Ho B OJJHOM n3 Hux nomymeHa
omuoOKa.

Bce cnydam pemieHus, KOTOpble HE COOTBETCTBYIOT BbIIIEyKa3aHHBIM
KPUTEPUSIM BBICTaBJICHUsI OLICHOK B 1, 2, 3 Gaa.
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Boay maccoit 900 r Hanmuiau B CTakaH M CTaJIU
HarpeBaTh Ha AJIEKTPUIECKOU TJTATKE
MOIIHOCTBHIO 300 Br. IIpu 3TOM
HKCIEPUMEHTAIBLHO HCCIEAOBAIM 3aBUCUMOCTh 50
TEMIIEPATYPhl BOJABI OT BPEMEHHU HAarpeBaHus (CM.
pucynok). Onpenenure KIIJ nannoro mpormecca,
cuvTasi TOJIE3HOM  DHEPrHio, UAYIIYIO Ha 0
HarpeBaHUe BOJIBI.

t,°CH
75
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//OTBET:
O6pazen Bo3MOXKHOTO pelleHAs
Hano: Q
m=900z=09x | =ﬁ100% ;
P =300 Bm
¢ = 4200 [/ (ce-C) | Cronesnoe =mAT
o 1t=cmAT /| PA
d ' ecnu At = 15 mun, mo AT = 50C
15 mun =900 c
Orenes = 4200-0,9-50 = 189000 Lz
Ornpnss = 300900 = 270000( Jx)
1889000
= 270000 J00%=70%
Omeem: n=70%

KpnTepnn OIICHKH BBIINNOJIHCHHUA 3aJaHUA

banabl

[IpuBeneHO MOJHOE NPABWIBHOE PEIIEHHE, BKIIOYAIOIIEE CIEIYIOLUe
DIIEMEHTBI:

1) BepHO 3amncaHo KpaTKOE yCIOBUE 33]1a4H;

2) 3anucaHbl ypaBHEHUs U (HOPMYJIbI, IPUMEHEHHE KOTOPBIX HEOOXO0AUMO
U JIOCTaTOYHO JJisi PEIIEeHUs 3a/Ja4d BbIOPAHHBIM CIOCOOOM (8 OaHHOM
peuwtenuu — ¢popmynvl ona pacuema KIIJ], xonuuecmea mennomul npu
Hazpesanuu mena, U GulOeAIouencs npu NpomeKaHuu 31eKmpuieckKo20
moKa);

3) BbIIOJHEHbl HEOOXOAMMBIE MAaTeMaTHYECKHE IpeoOpa3oBaHus WU
pacyeTsl, IPUBOASIINE K IPABUIBHOMY YUCIIOBOMY OTBETY, U MPEACTABICH
OTBET. [Ipy  3TOM  JOmycKaercs  pPEUICHHE "mo  yactam"
(C IPOMEKYTOYHBIMHU BBIYUCIICHUSIMH ).

— IlpaBunbHO ~ 3ammcaHbl ~ HEOOXOAUMBbIE  (DOPMYJIBI,  MPOBEJCHBI




BBIUMCJICHHS, U TIOJIy4€H OTBET (BEpHBIM WM HEBEPHBII), HO JOMyIIeHa
omnOKa B 3aMIUCH KPATKOTO yCIIOBUS WK niepeBojie enuuun B CH.

NJIN
— IlpencraBieHo mnpaBUIIBHOE pEIIEHUWE TOJIBKO B 00meM Buzae, 0e3
KaKHX-JIHOO YUCIOBBIX PACUETOB.

NJIN
— 3alMcaHbl ypaBHEHUS U (HOpPMYJIbl, IPUMEHEHUE KOTOPBIX HEOOXOAMMO
U JIOCTAaTOYHO JUIi PpEUICHHs 3aJa4d BbIOpaHHBIM CIIOCOOOM, HO B
MaTeMaTHYeCKUX MPeoOpa3oBaHMAX WM  BBIYUCIEHHUSIX JOMyIIeHA
omnoOKa.

— 3amnucaHbl U UCTIOIh30BaHbI HE BCE UCXOIHBIE (hOPMYJIbI, HEOOXOIUMBIE
JUISL PELICHUS 3aJa4U.
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N 1
— 3anmcansl Bee ucxoanble popmynsl, Ho B OJJHOM u3 Hux momymeHa
OIIMOKa.
Bce cnyudau penienusi, KOTOpble HE COOTBETCTBYIOT BBIILIEYKa3aHHBIM 0
KPUTEPUSIM BBICTaBJICHUsI OLICHOK B 1, 2, 3 Gaua.
Jluma paccmaTpuBaeT KpacHble po3bl uepes 3ereHoe crekiio. Kakoro nsera OynyT
Ka3aThCsl eMy po3bl? OO0bsicHUTE HAOII01aeMOE SIBJICHUE.
//OTBeT:
Oo6pa3zen BO3MOKHOTO OTBeTa
Po3b1 OyayT kazarbesi yepHbIMH. VX LIBET 3aBUCUT OT CBETA, KOTOPBIN MOMAIAET K

Jume B rna3a. KpacHble po3bl MOTIIONIAIOT BCE LIBETA, KPOME KPACHOT0, a KPACHBIH
LBET OTPAXKAIOT. 3€JEHOE CTEKJIO MOTJIOIIAeT BECh CBET, Kpome 3eneHoro. Ho
3€JIEHOTO 1IBETa HET B CBETE, KOTOPBIA OTPAKAIOT PO3bl — OHH €r0 MOTJIOTHIIU.
K Iume B ri1a3a yepes 3eJIeHOE CTEKJIO HEe IMOMaJeT HUKAKOTO CBETa OT KPacHBIX

PO3 — OHH MMOKAXKYTCA YCPHBIMHU.

KpnTepIm OICHKH BBINNOJHCHHUSA 3aJaHUA

Bbaaabl

[IpencraBieH  NpaBUIBHBIM ~ OTBET, W  IPUBEAECHO  JIOCTATOYHOE
000CHOBaHUE, HE COJIEPIKAIIEe OMMUOOK.

2

[IpencraBiieH NpaBUIIbHBIA OTBET, HO €r0 0OOCHOBAaHNWE HEKOPPEKTHO WIIN
OTCYTCTBYET.

NI
[IpencraBiieHbl KOPPEKTHBIE PACCYKIECHHUS, TPUBOASIINE K TPABUIHBHOMY
OTBETY, HO OTBET SBHO HE ChOpMYIIHpPOBaH.

[IpencraBiensl oOIIME PACCYXKICHHS, HE OTHOCSIIMECS K OTBETy Ha
MOCTABJICHHBIN BOMPOC.
NJIN

OtBeT Ha BOIIPOC HCBCPCH, HC3aBHUCHMO OT TOI'O, 4YTO pPaACCYXKICHHA

IMpaBUJIbHbI, HCBCPHBI NJIN OTCYTCTBYIOT.




