WuxeHepHbIE HAYKH

11 kmacc

1. [Ipeamet Ha OJCTABKE.

[opu3oHTanbHAsT TMOJICTaBKAa C JISKAIMM HA HEW NPEIMETOM COBEpIIaeT
TOPU30HTANIbHBIE TapMOHUYecKue Konebanus ¢ nepuoaoM T = 0.5¢. Koadpdumment
TpeHust npeamera o noxacraBky i = 0.1. I[lpum kakoil ammuutyne kojeOaHHN
IpeIMET HaYWHAET POCKAIb3bIBATh MO TOACTaBKE?
TpeOoBaHUs K OTBETY:
OTBeT npeACcTaBbTE B BUJIE YMCIIA, OKPYTIIMB JI0 AECATU-THICSUHBIX, 0€3 YKa3aHus
€IMHUI] U3MEPEHHIA.

Bo3mo:kHoe pemicHue:

1. YCKOpCHHe TCJIa BMCCTC C KOJIC6JIIOIH€I>'ICH MOACTAaBKOM MAaKCHUMajbHO B
KpaﬁHHX ITOJIOKCHHUAX. HYCTB KOJICOaHMS IIPOUCXOIAT I10 3aKOHY

4 <2T[ )
x=A-cos|=t

T
2. U3 ypaBHEHUs KojeOaHUI HECIOKHO HAUTH YCKOPEHHE:

2 (2n>2 <2n )

a=—-A|—) cos|—t
T T

3. Takum obGpa3zoM, cuiia, CTPEMSINASICSA CTOJKHYTh TEJIO C MOJICTaBKH, paBHA:

o _ A(ZTL’)Z
=ma =mA|(—

4. MakcumainbHasi cujia TpeHusi, Ojlarogapss KOTOPOM Teo HE OTPhIBACTCS OT
MOJICTaBKH, paBHa Fr, = umg.

5. Takum 00pa3oM, TE€I0 COCKOJB3HET C MOJACTABKU MPU aMIUTUTY 1€, OOJbIIEH,

T \2
AZ( ),ug.

qcM

2
A = 0.0067.
Otser: 0.0067.

Kpurepuu

1. OTBeT BepHBIH, HO pellIeHUs HET (B 3arpyKeHHOM (paiiie peiieHrue OTCYTCTBYET)
— 5 Gannos.

2. Omucan 3aKoH KoniebaHuii — 5 6asIoB.

3. Beipaxkena gopmyna nis yckopenust — 2 Oana.
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4. BelpaxeHa ¢opMmyna Uil CHJIbL, KOTOpas CTPEMUTCS CTOJKHYTh TEJIO C
NOJICTaBKU— 3 Oasa.

5. Beipaxkena gopmyna A HaX0XKISHUS! aMIUIUTY A6l — 5 0aJuioB.

6. BrinonHeHbI Bce MyHKTHI U MOTYYeH MPABIIIbHBIN YHCIEHHBIA OTBET —5 OaJIOB.
MakcumyMm 0aJJ10B 32 3Ty 3aga4y: 25 0aJJI0B.
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2. ®OKyC C JIMH3aMU.

[Ters mokaseiBanm Bace doxycel ¢ auH3amu. [[nsi oqHOTO M3 OOBEKTOB (CHHSISA

cTpenka 1) oH 3apucoBall €ro MOJOKEHHUE, a TaKXKe MOJIOKEHUE M300paXKEHUs B

TOHKOW JuH3e (cuHssA cTpenka 2). 3atem llers yOpan nuH3y, pa3MecTHi HOBBIN

o0beKT (KpacHas crpeika 1) um mompocwi Bacioo HapucoBaTh H300pakeHUE.

[Tomorute Bace moctpouts nu3o0pakxeHre KpaCHOU CTPENIKH.

/

TpeboBaHUS K OTBETY:

OdopmuTte nosydeHHbIE TOCTPOCHHS 1 OOOCHOBAHMS K HUM U IPUIIOKUTE (paiiit

IS OTBETA.

Bo3mo:kHoe pemicHue:

1.

N3BeCTHO, YTO Jy4, MPOXOSIIMN YEPE3 ONTUYECKUM LIEHTP TOHKOW JIMH3bI
MPOXOJIUT Uepe3 Hee 0e3 MPEeTOMIICHHS. 3HAYUT, €CIIM Mbl COCTMHUM JIMHUSAMHU
HAYyaJlo CTpeJKU | ¢ HayajaoM ee M300paKeHHUs, a TaKKe KOHEeIl CTpenku 1 ¢
KOHIIOM €€ U300pakeHUs (3€JI€HbIE ITPUXOBBIC JIMHUH ), TO TOUKA TIEPECCUCHUS
ATUX JIMHUHM U AACT MOJIOKEHUE LIEHTPa TOHKOM JInH3bI (Touka O).

Jlyu mpoxoasiuuii yepe3 Hayayio ¥ KOHel CTpesku 1 (To ecTh 1o HanpaBJIEHHUIO
cTpeniku 1) JOMKEH Mocie MPeJIOMIICHUS! B TOHKOM JIMH3E MMPOUTH Yepe3 Havajo
U KOHeIN Hu300pakeHusi CTpelku | (TO ecTh CTPOTrO IO HAMpPaBICHUIO
n300pakeHus CTpeliku 1). DTo 03HayaeT, YTO MPOAODKEHHUE JIMHHUH (3€JICHBIC
NyHKTUPHBIC JTUHUM), MPOXOAIINX Yepe3 CTPENKy | u ee m300pakeHue JacT
TOYKY B IJIOCKOCTH TOHKOM JINH3BI (TOuKa JI).

[TIpoBens nuuuto, coequustonyo Toukd O u JI, moaydnm Nia0CKOCTh TOHKOU
JIUH3BI.

[IpoBens muuut0, neprneHAUKYIApHY0 JuHUK OJ] 1 IpoxoasIIyo yepe3 TOUKY
O (ueHTp IMH3bI), TOJYYUM ONTHYECKYIO OCh JIMH3bI (YEpHAs] IITPUX-
MyHKTUPHAS JTUHUSA).

DoKyC TUH3bI HAXOJIUM CTaHAAPTHBIM 00pa3om. M3 KoHIIa cTpenku 1 mpoBogum
Jy4, napajielbHblid onTuyeckod ocu (OopmoBasi myHkTUpHas junus). [locre
MPOXOKJICHUS TJIOCKOCTHU JIMH3bI, OH MIPEJIOMIISIETCS TaK, YTOOBI MPONTH Yepe3
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KOHel] m300pakeHus. llepecedeHne HTOW JMHMM C OCBIKO JUH3BI JIaCT
nosioxkenue gokyca F.

6. 3Has MOJIOKEHHE JIMH3BI, ONTHYECKOW OCH U OKyCa, HE COCTABUT TPY/Ia
MOCTPOUTH U300pAKEHNUE KPACHOM CTpeNKH. {1151 3TOro mpoBoIuM Jy4a U3
Hayaja ¥ KOHLA CTPEJIKH Yepe3 LEHTP JIMH3BI U apaJlIeIbHO ONTUYECKOU OCH,
COOTBETCTBEHHO. Jlyun yepe3 LeHTp JUH3bI IPOXOIAT 0€3 OTKIOHEHHUS,
napajuleJIbHbIe MOCIIE JIMH3bI JOJKHBI TpoiTH yepes dokyc. [lepeceuenus
JBYX JTy4el Jar0T TOUYKU — U300paKeHUs Havajla ¥ KOHIA KPACHOM CTPEJKHU.

OTtBeT:

=
-
-
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Kpurepuu

1. Paccy>xzieHr€e 0 MOUCKE LIEHTPa JMH3bI Yepe3 MepeceyeHune JMHUM — 2 0aa.

2. Paccyxnenue npo nouck Touku JI uepe3 mpoaonKeHue TUHUK cTpenku 1 — 4
Oasna.

3. Paccyxnenue o nmovcke Touku pokyca — 2 6aa.

4. TlocTpoeHue U300pakeHUS CTPENKU 2 — 2 Oaiia.

5. BreimonHeHBI Bce MYyHKTHI W TOJIYYCH MPaBWIBHBIN YHCIeHHBIH oTBeT —10
OaJLIIoB.

Maxkcumym 6a/1710B 3a 3Ty 3aaa4y: 20 6aJL710B.
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3. [lomy4yenue Bogopoa.

B mpowmeimenHocTd Bogopoa H, momydaror, TiaBHBIM 00pa3oM, M3 Tasza
MeTaHa, KOTOPBI BXOJUT B COCTaB MPUPOAHOTO Ta3a. [Ipum HarpeBaHWM MeTaHa C
mapamMu BOJbI, KOTOPHIE HMEIOTCS U30BITKE, IMOIy4aloT CMECh BOJOpOAa U
YTJIEKHUCIIOTO Ta3a.

Jlannyto peakinuio mpoenu mpu Temrepatype t; =800 °C u naBneHum
p1= 20-10° Ia, B34B 11 peakiuu 320 r merana. [Tocne Toro, kak METaH MOJHOCTHIO
IpOpearupoBaj, CMECh MOTYUYUBIIMXCS TA30B OCYIIMIN U MIPUBEIHA K HOPMATbHBIM
ycnosusaM (temmeparypa t, = 0 °C u maBnenue p; = 10° I1a). Haiitu napuuansHoe
JaBJICHUE BOJOPOJIa B MOJYYUBIIECICS CMECH Ta30B.

CIrpaBOYHEIE MAaTEPUATILL.
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e TalOmuna MenneneeBa

TpeboBaHUs K OTBETY:

OtBeT npeacTaBbTC B BUAC YHCIIa 0e3 YKa3zaHusa CANHUI U3SMCPCHUS B klla.

Bo3mo:xHOe pemieHue.
1. Xumuueckas peakius MOJy9YeHHs BOJIOPOa M YIVICKUCIIOrO ra3a 3 MeTaHa
Y BOJIbI (BOJISIHBIX MTAPOB):
CHs + 2-H,O =CO, + 4-H>»
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2. KomnuecTBo BCIICCTBA ME€TaHA, y4aCTBOBABIICT'O B pCaKIIUH, paBHO:

V(CH)_m(CH4)_ 320r
7 M(CH,) 16 r/moms

3HauuT, B pe3yJIbTaTe XUMUYECKON peakiuu o0pazoBanock 20 MoJib

=20 monb

yraekucioro raza CO; u 80 monb Bogopoaa Ho.

3. Tlocne oxmaxxaeHus U OCYIIEHUS TPOTYKTOB PEAKIIUN B CMECH OCTAJIHChH
TOJIBKO YTJICKUCIIBIN ra3 U Bogopoa. OObEM MOTyYUBIICHCS cMeCH HalaEM
13 ypaBHeHus1 MeneneeBa-KnanelipoHa:

P2Veveen = (V(COZ) +V(H2))RTy,

To= th+ 273
OO0BEM MOTYUYMBIIEHCS CMECH Fa30B PaBEH:
(V(COy) +v(H3))RT,
Vereen = D
2

4. TlapumanbHOE TaBJICHUE MMOJyUuBIIerocs Bogaopoaa P(Hz) Haxoaum Takke 1o
dbopmyne MenpaeneeBa-Knaneiipona, yuuThiBas TOT (akT, YTO BOJOPOJT
3aHMMAET BECh NPEIOCTABICHHBIN eMy 00BEM:

V(H)-RT, _ v(H2)p,

PR = e V() +v(COy)
HOI[CTaBHﬂH YUCJIICHHBIC JaHHBIC, HOJIy‘{aeM:
p(H,) = 8800’+—p220 —0,8-10° (ITa) = 80 «ITa.
Ortser: 80.
Kpurepuu

1. TlpaBriibHAS 3aITMCh XUMHUUYECKOW PEAKITUN M HAXO0XK/ICHNE KOJIMYECTBA BEIICCTBA
npoyKToB peakiuu — 10 Gamios.

2. Bepuas ¢dopmyna nmns HaxoxAeHUS o0ObeMa W3 ypaBHEHHs MeHjeneeBa-
Knanetipona nijist cMecu ra3oB — 5 6aJjIoB.

3. IlpuBeneHbl BEpHBIE pacyeThl IMMAPIUATLHOTO JABJICHUS ITOJTYYHBIIETOCS
BOJIOpOJia— 5 0aJjIoB

5. BuImogHEHBI BCE MYHKTHI M TIOJYYEH TMPABHIBHBIA YHCICHHBIH OTBeT —10
OaJLIoB.

Maxkcumym 6a/10B 3a 3Ty 3aga4y: 30 6a/1J10B



WuxeHepHbIE HAYKH

4. PamMKa B MArHUTHOM IIOJIE.

[IpoBonOYHAsg KBaapaTHas paMKa CcO CTOPOHOU a,
CIEJaHHasl U3 MaTtepuasa C JJMHEMHOW MJIOTHOCTBIO p U
AIEKTPUYECKUM CONPOTUBICHUEM €IWHULBI JUTUHBI 1],

JICKUT HA TOPU3OHTAIBHOM CTOJIE TaK, YTO MOJOBHHA €€
IJIONIAIM  HAXOJMTCI B  00JIACTH  OJHOPOIHOTO

-

BCPTUKAJIBHOT'O MAIHUTHOI'O IIOJIA B kak moka3zaHO Ha

pucynke. Omnpenenure, Kakol MyTh OHA MPOMAET MO
CTOJTy mociie BbikitoueHus noisi. Koagduuuent tpenust pamku o ctoi y. CuuTarts,
YTO 3a BpeMsl BBIKJIFOUCHUSI paMKa HE YCIIEBAET CYILIECTBEHHO CABUHYThHCS.

TpebGoBaHuUs K OTBETY:
[Tpunoxute dain s oTBeTa ¢ 0POPMICHHBIM PEIICHUEM.

Bo3mo:kHoe pemicHue:

1. Ilpu BBIKIIOYEHUH OIS B pAMKE BO3HUKAET MHIYKIMOHHBIA TOK '
| = leil _ _1 a’dB _adB
R 4na 2 dt  8ndt’
HaIpPaBJICHHBIA IPOTUB YaCOBOM CTPEJIKH TaK, YTOOBI KOMIEHCHUPOBATh
YMEHBILIEHUE MAarHUTHOTO IMMOTOKA COOCTBEHHBIM IOJIEM.
2. B pe3ynbpTaTe pamka BTATHBAETCS B MOJIe CHIION AMiiepa, IeHCTBYIOIIEH Ha Hee,
IpUYEM JIEHCTBHE HAa €€ OOKOBBIE CTOPOHBI CKOMIIEHCUPOBAHO.

[1o BTOpOMY 3aKkOHY HbIOTOHA:!

dv a? _ dB a? dB?
m—=Bla=—B—=——-
dt 8n  dt  16n dt
3. Orcrona mpuoOpeTaeMas paMKOi CKOPOCTh paBHA!
aB?
V= :
64p1

4. Tlo 3akOHY COXpaHEHHSI DHEPTUH, HaudajdbHAs KUHETHYECKAs SHEPTUs PaMKHU
paBHa paboTe CUIIBI TPEHUSI UMy, TaK YTO MPOUICHHBINA PAMKOM MyTh:
'UZ aZB4-
2ug  8192-ugp?n?’
[Ipu pemieHUM MOXHO OBIJIO BOCIIOJNB30BATHCA TMPHUOIMIKEHHON (QopMyon
A(x?) = (x + Ax)? — x? ~ 2xAx.

v? a’B*

2ug  8192-pugp?n?’

S =

OtBeT. S =

Kpurepuu
1. BepHo onucana opmyia i1l HAXOXK/I€HUS MHAYKIIMOHHOTO TOKA U IPUBEACHBI
MpaBUJIbHBIE PACCYKICHUS O €r0 HalpaBJIeHUH—D5 0aJlIoB.
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2. [IpaBuibHO chopmynupoBan Bropoit 3akoH HeloTOHa B KOHTEKCTE 3ajauyd —5
OaILIIOB.

3. Beipaxkena dopmyna 1 HaXOXKACHUS MPUOOPETaeMOil CKOPOCTH paMKOW —b5
OaILIIOB.

4. PacniiicaH 3aKOH COXpaHEHUsI SHEPTUU U BBIPAKEH ITyTh—> OAJIJIOB.

5. BbINoJIHEHBI BCe IMTyHKTHI U TIOJyY€H PABUIIbHBINA YHCIICHHBIN OTBET —5 0alIoB.
MakcumyMm 6a/1J10B 32 3Ty 3aaa4y: 25 6aJ710B



