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HNHcTpykuus no BHIMOJTHEHUIO PadoThI

Ha BbImonHeHHe >K3aMeHALMOHHON paboThl Mo ¢u3uke orBoauTcs 3 yaca (180 muHyT).
PaGora coctout u3 3 yacreil, BKITOYAOIIUX B ceOsa 27 3aJaHui.

Yacte 1 comepxur 19 zamanmii (1-19). K kaxmomy u3 nepebix 18 3amanuii npuBoguTcs
4YeThlpe BapUaHTa OTBETa, U3 KOTOPBIX TOJNBKO OAWH BepHbIN. [IpH BBIMOJHEHWH 3THUX 3aIaHHi
yactu 1 o6BequTe KPY)KKOM HOMEP BBHIODAHHOI'O OTBETAa B dK3aMeHal[MOHHOU pabote. Ecnu Bol
o0BeNu He TOT HOMep, TO 3a4epKHHTE ITOT OOBEJEHHBIH HOMEp KPECTHKOM, a 3aTeM OOBeIuTe
HOMep HoBoro oTBeTa. OTBeT Ha 3amanue 19yactu 13amuceiBaeTcs Ha OTAEIBHOM JIACTE.

Yactb 2 conepxut 4 3ananus ¢ kpaTtkuM orBeToM (20—23) I1pu BLIIONHEHNH 3a0aHUI YacTh
2 OTBET 3aNKCHIBAETCS B DK3aMEHAI[MOHHON paboTe B OTBENEHHOM JJIsi 3TOro Mmecre. B ciydae
3aMCH HEBEPHOTO OTBETA 3a4ePKHUTE eT0 U 3alHUIINTe PSIIOM HOBBIH.

Yacts 3 comepxut 4 3amanusi (24—27),Ha KOTOpble Clie[lyeT AaTh Pa3BEPHYTHIA OTBET.
OtrBeTbl Ha 3aJaHMs YacTH 3 3alUChIBAIOTCS HAa OTAEJBHOM JHCTe. 3amaHue 24
9KCIIEPUMEHTANbHOE, W ISl €ro BBINOIHEHHS HEOOXOIUMO BOCIIOIB30BATHCS JTabOPATOPHBIM
00opyIOBaHHEM.

Ipu BBIYMCIEHHUSAX Pa3peIlaeTCs HCIIOIb30BaTh HEPOrPaMMHUPYEMBbIH KaIbKYISATOP.

Ilpu BeIMONHEHWH 3amaHuii BBl MOXkeTe Moib30BaThcs uyepHOBHKOM. OOpamiaem Barie
BHUMaHHUE Ha TO, YTO 3aIllUCH B UePHOBHKE He OyIyT YUUTHIBATHCS MIPU OLEHUBAHUH pabOTHI.

CoBeTyeM BBIMOJHSTH 3aJaHUsl B TOM TOpPSIKE, B KOTOPOM OHHU JaHbl. [[Ji1 3KOHOMHH
BpeMEHH MpOITyCKaliTe 3afaHWe, KOTOpoe He ynaéTcs BBIIOJNHHUTH Cpa3sy, M IEepeXomuTe K
crenyromemy. Eciam mocre BbImonHeHus Bceld pabotsl y Bac ocramercst Bpemsi, Bl cmoxkere
BEPHYTHCS K MPOMYIIEHHBIM 3a8JaHUsIM.

Bannel, momyuyennsie Bamu 3a BblllONHEHHbIE 3aJaHusi, CyMMHpyroTcs. lloctapaiitech
BBIMTOJIHUTD KaK MOXHO O0JIblIle 3ajaHuil U HaOpaTh HauboJIblIee KOINYECTBO OAILIOB.

JKenaem ycnexal
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Hwxe npuBeneHs! cripaBodHbIe JaHHbBIE, KOTOPBIE MOTYT MOHAK00UTHCs Bam
MIPY BBITIOJTHEHUH PaOOTHI.

IICCS[TP['{H])Ie NPpUCTAaBKH

HammenoBanue O0o3Hauenue MHOXUTENb
rura r 10°
mera M 100
KHJIO K 103
IeKTO T 102
CaHTH c 1072
MUJUTH M 1073
MUMKPO MK 10*6
HaHO H 1079
KoHcTaHThI

M

YCKOpEeHHE CBOOOIHOTO Ta/ICHHs Ha 3eMIle g=10 ?
1 H- M>
rpaBUTAIIMOHHAS IOCTOSTHHAS G=6,7-10 5
KI'
s M

CKOPOCTb CBETA B BaKyyMe c=3-10 :
3JIEMEHTAPHBIN JIEKTPUYECKUAN 3aps]T e=1,6- 109 kn
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YaeabHas
) Tix TEIIoTa ¢ JiK
TeroémkocTh Boasl | 4200 5 napooOpa3oBaHust 2,3-10" —
kr- C BOJIBI KT
i ik TEIIoTa Tk
CT;PIITHTO:MKOCTB 2400 S napoobpazoBanus 9,0-10° ==
p kr- C crpra K
.. XK TEII0Ta IJIABJICHUSA K
termoémkocTh apna | 2100 A — 2,5 10* Hox
kr- C CBUHIIA KT
TEIJI0EMKOCTh 920 IS TEIUIOTA IIABICHUS | 5 ¢ |4 I[_>K
AIFOMUHMS KL - ° CTanu ’ KT
.. XK TEII0TAa IJIABJICHUSA LS
temnoéMkocts cranu | 500 A . 5,9-10* o
KT - 0JI0Ba KT
i X TEIUIOTA IIJIaBJIEHUS K
TermnoémMKocTs uHka | 400 A . 3,3 10° Pt
kr- C JbJa KT
K K
TeroémKocTs Mean | 400 A ‘ TEIIOTa CTOPAHUS 2.9. 107 A
KT - C Cl'II/IpTa KT
K xK
TermioéMKocTh ojosa | 230 a S TEIIIOTA CTOPaHHs |4 6. (] AU
KT - KEepOCHHA KT
TEIIOEMKOCTD 130 Hox TEIUIOTa CrOPAHUS 4.6.10 Jox
CBHHIIA kr - °C OcH3MHA ’ KT
TEII08MKOCTD 420 K
OpoH3BI kr - °C
Temmneparypa niaBiaeHus TeMmnepaTypa KuneHust
CBHHILIA 327 °C BOJbI 100 °C
0JIOBa 232 °C crpra 78 °C
JIbJa 0°C
Om 2 o
YaenabHoe dJIEKTPHYECKOE COMPOTHBJIEHHE, (pm 20 °C)
cepedpo 0,016 HUKEITUH 0,4
MeJlb 0,017 HUXPOM (CIIIaB) 1,1
AJIIOMUHUH 0,028 (bexpanb 1,2
JKENe30 0,10

IlnoTHOCTHL
KT KT
OeH3UH 710 F JIpeBecHHa (COCHa) 400 F
KT KT
800 — 900 —
CITUPT e napadun ¥
KT KT
800 — 5 900 —
KEPOCHUH M3 nen M3
KT KT
MacJI0 MAIIHHHOE 900 3 ATIOMUHUI 2700 e
KT KT
1000 — 2700 —
BOJa M3 MpamMop M3
KT KT
MOJIOKO II€JIbHOE 1030 F [IUHK 7100 F
KT KT
BOJIa MOpCKast 1030 ? CTaJIb, J)KEJIE30 7800 F
KT KT
TITUIEPUH 1260 —3 Me b 8900—3
M M
KT KT
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HopmaJjbHble yc0BuUs: TaBlIeHUE 10° [Ta, Temnepatypa 0 °C.

© Cratl'pag 2013 ¢




Pusnka 9 xmace Bapuanr 1 5

Yacrs 1

IlIpu evinonnenuu 3adanuil ¢ evioopom omeema (1-18) oveedoume Kpyrckom Homep
nPasuIbHOZ0 OMEema 8 IK3AMEeHAUUOHHOIL padome.

1
Ha pucynke npezncrasiieH rpauk 3aBUCHMOCTH NMPOCKLUMH YCKOPEHHS Teda . OT

BpeMeHH ¢. Kakne ygacTku rpadika COOTBETCTBYIOT PaBHOYCKOPCHHOMY JBIKCHHIO
Tena BIOJIb OCH X7

ay, mlc?

1) ABu DE 2) BCuCD 3) tompko BC 4) tomnpko CD

K npyxune nuHamoMmeTpa moABecwiIM rpy3 maccod m = 0,5 kr, mon AeiicTBueM
KOTOPOTO Mpy>KKHa pacTsHynack Ha 4 cM. KakoBa ®ECTKOCTh MPYKHUHBI?

1) 2H/™ 2) 1,25 H/m 3) 50 H/m 4) 125 H/m

Ilo rmagkoil TOPM3OHTANBHONW TOBEPXHOCTH BO B3AaUMHO IEPHEHIUKYISIPHBIX
HANpaBJICHUSX JIBIDKYTCA [BC A0l MaccaMp m|=2Kr U m,=1 Kr co

cKopocTsMU vy =1 M/¢c 1 v, =2 M/C COOTBETCTBEHHO, KaK MOKa3aHO Ha PHUCYHKE.

OOmas BenmunHa KHHETHIECKON SHEPTUH ATUX JIBYX IIaiid paBHa

n,y

: !t

—
1

m,

1) 11x 2) \/gﬂxc 3) 31Ix 4) 6/1x

Koneco pagmycom 50 cM mpm paBHOMEpPHOM BpamieHuu nenaer 60 oGopoToB 3a
I MmunyTy. C KaKo# CKOPOCTBIO IBHIKETCSI TOUKA Ha 0001 Kojeca?

1) =~ 0,08 m/c 2) = 3,14 m/c 3) =314 m/c 4) ~ 188,4 m/c

© Cratl'pag 2013
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B cocyn ¢ BOHOﬁ IUIOTHOCTBIO p OIYIICHA BCPTHUKAJIbHAsA CTCKIIAHHAasA np06HpKa,

LIEJIMKOM 3alloJIHEHHAs BOJIOH (CM. puCyHOK). JlaBiieHue, OKa3biBaeéMOe BOJIOW HA JTHO
cocyza B TOUKE A, paBHO

1) pgh, 2) pgh, 3) pg (hyth,) 4) pg (hy—h))

[ 6 | Bpycok maccoii 100 r, MOIBEIICHHbINH Ha ITETKOH HHTH, TOXHHMAIOT BEPTHKATHHO
BBEPX: B IICPBOM Cilydae — JACHCTBYs Ha HUTH cwiloii F| = 1,1 H, a Bo Bropom ciy-

4ae — ACUCTBYsl Ha HUTH cuiod F| = 1,5 H. Moxyus yckopenus Opycka BO BTOPOM

citydae

1) B 1,5 pa3a MeHbIIIe, YeM B ITIEPBOM CIIydac
2) B 1,5 paza Gounblie, 4eM B IEPBOM Cllydae
3) B 5 pa3 GoJibliie, UeM B IIEPBOM Cilydae

4) B 40 pa3 6onbIIe, YeM B TICPBOM CIydae

JI€n navanu HarpeBaTh, B pe3yJbTaTe 4YEro OH MEpelIén B JKUIKOE COCTOSHHE.
Momnekybl BOABI B )KHIKOM COCTOSHUH

1) maxozsrcst B cpeHeM OIIisKe APYT K APYTY, Ye€M B TBEPIOM COCTOSHUH

2) HaxXOMAATCS B CPEIHEM HA TEX )K€ PACCTOSHUSAX APYT OT APYTa, 4TO U B TBEPIOM
COCTOSIHUH

3) HAXOAATCS B CPEIHEM JAIIBIIE JAPYT OT IPYra, YeM B TBEPIOM COCTOSHUH

4) MOryT HaxOAUThCS KaK OJFKEe APYT K IPYry, Tak M Jajblie JApYyr OT Apyra, Ho
CPaBHEHHUIO C TBEPJBIM COCTOSIHUEM

Ha pucynke mnpencraBieHbsl rpadukd HarpeBaHMs M IUIaBJIEHUS JBYX TBEPIBIX
BEIIECTB OJMHAKOBOM Macchl — 1 u 2. BemectBa HarpeBaloTCsi Ha OJUHAKOBBIX
ropejkax IpU OJWHAKOBBIX ycioBusaX. Omnpexpenure mno rpadukaM, y Kakoro

BemiecTBa — 1 wmiam 2 — BBIIIC TEMIIEpaTypa IUIaBJICHUA MW YJACJIbHAas1 TEIUIOTa
IJIaBJICHUA.

1,.°C

(3]

1]
( T. MHH
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1) y BemectBa 1 Bblle M TeMIeparypa IUIABICHUs, W YyJElbHAs TEIIOTA B nepBoM ciiyyae H0JI0COBOM MarHUT BBIABHIAlOT M3 CIUIOIIHOTO MEIHOTO KOIbIIA, a
IUTaBICHHS BO BTOPOM CIIydae €ro BBIIBUTAIOT U3 CTANBHOTO KOJBIA C Pa3pe3oM (CM. PHCYHOK).

2) y BemecTBa | BbIlIe TeMIIEpaTypa IUIABJICHHUS, a Y BEIIEeCTBA 2 BhIlIE YAeIbHas MHnyxinoHHbli TOK

TCIIJIOTA IJIaBJICHUSA ¢ v

3) y BemiecTBa 2 BbIIIE TEMIIEPATypa IUIABJIEHUS, a y BellecTBa | BhIIIE y/elbHas
TETUI0TA TJIABJICHUS

4) Y BCHICCTBA 2 BBIIIE H TeMICpaTrypa IUIaBJICHUA, W YyZJACJIbHAsA TEIJIOTa N N

TIJIaBJICHUA

MEIb CTallb
E JlBuraresb TpakTopa COBEPIINI M0JIe3HYI0 padoTy 23 M/Ix, U3pacxol0BaB IIPU ITOM

2 xr 6ensuna. Haiinure KITJ1 nuraremns tpakropa.
1) He BO3HHKAET HU B OJJHOM M3 KOJIEIL

1) 10% 2) 25% 3) 50% 4) 100% 2) BO3HHKAET B 00OMX KOJbIIAX
3) BO3HHUKAET TOJIBKO B MEITHOM KOJIbIIE

4) BO3HUKAET TOJIBKO B CTAJIbHOM KOJIBLIE
[lBa MajeHbKUX LIapuka — 4 U B — yIepKUBalOT Tak, Kak IIOKa3aHO Ha pucyHke. Oba

IapHKa 3aPsUKEHBI OTOKUTETbHO. Kakoil 13 BeKTOPOB, H300paKEHHBIX HA PUCYHKE, Tpemver ABCD oTpaacTes B WIockoM 3epkane. Hsobpaxerne A B,C,D; 5T0T0
MPaBUIBHO  yKa3bIBACT HAMNPABICHUE OHICKTPUUECKON CHIIBI, JEHCTBYIOIIEH Ha ’ 171171
mrapuk B co CTOpoHsl mapuka A4? IpeIMeTa B 3epKalie IPaBUIIBHO MOKAa3aHO HA PUCYHKE
@ @
I B C
@ A T A I~
D : I ‘JI 1 D ‘ : A
11 2)2 3)3 4) 4 ¢ & ( By
® @
B C B B,
HBa pesucropa comporusneHmiMu R, =30M u R,= 60M cocauHEeHBI A D, ! A A
MOCIIEI0BATENBHO B LIENb, CXEMa KOTOPOH MoKa3zaHa Ha pucyHke. ITo nemnu TedéT Tok.
Cpasuure Hanpsokenust U, u U, Ha pesucropax R, u R,. D : A . D ‘ _. D,
( 1 ( 8
R, Ry
— "+ "} 1)1 2) 2 3)3 4) 4
U U
1y U,=—L 2) U,=—L 3) U,=U, 4) U,=2U,
3 22
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Ucrionb3yst JaHHbIE PUCYHKA, OTIPEJIENUTE IOKA3aHUE UIEATBHOTO aMIIepMeTpa A.

20m 1 Om
2 0m 3 Om
i=6B
1,5 Om 1,5 Om
DIA 2) 2A 3) 3A 4) 6 A

0-4aCTHIIA COCTOUT U3

1) 1 nporona u 1 HeiiTpoHa 3) 2 meitrpoHoB u 1 mpoTona

2) 2 IPOTOHOB U 2 3JIEKTPOHOB 4) 2 npOTOHOB U 2 HEHTPOHOB

Kaxoii(-rie) 13 onbiToB Bl mpeanmokunm Obl MPOBECTH, YTOOBI T0KA3aTh, YTO CHJIA
ApxuMesia 3aBUCHT OT TUIOTHOCTH JKUAKOCTH, B KOTOPYIO IMOTPYIKEHO TEJI0?
A. Tloka3zaTh, 4TO BBITAJKWBAIOIIAsl CUJIa U3MEHHUTCS B Clydae, €Clid OJIHO U TO Ke
TEJO CHayaja IMOJHOCTHIO TIOTPY3UTh B COCYJl C KHJIKOCTHIO OJIHOW IJIOTHOCTH, a
3aTeM — MOJIHOCTBIO MOTPY3HUTh B COCY/I C )KUJKOCTHIO IPYTrOH MIIOTHOCTH.
b. Iloka3aTp, 4TO BBITAJKHUBAIOIIAS CHJIa U3BMEHHUTCS, €CJIM B COCYJ C BOJOW CHadala
MIOJIHOCTBIO TIOTPY3UTH TEJIO OJHOM IUIOTHOCTH, a 3aTEM MOJHOCTHIO TOTPY3UTh TEJIO
JIPYTrO# MIIOTHOCTH, HO TOW K€ MAaCCHI.

3)yuA,ub 4) Hu A,Hu b

1) tonpko A 2) tonbko b

Ilpouumaiime mexcm u gpinonnume 3adanusn 17-19.

Boasinoe oTomnjienue

Heo0xomuMocTh B OTOIUICHMM BO3HHMKJIA B HE3alaMsTHBIE BPEMEHA, OTHOBPEMEHHO
c TeM, KakK JIIOAW HAyYHJIHCh CTPOWTH il ceOs camble NPUMHTUBHBIE Xuiuiia. [lepBbie
JKUITUIA OTAIUIMBAIUCh KOCTPaMH, MOTOM HMX CMEHWIM OdYard, 3aTteM — Iedd. B xoze
TEXHUYECKOTO Mporpecca CHUCTEMbl OTOIUICHHS ITOCTOSHHO COBEPIICHCTBOBAIUCH H
yIrydiianuchk. JIroau y4uiauch NPUMEHSATh HOBBIC BHIBI TOIUIMBA, NPHIYMBIBATH Pa3HbIC
KOHCTPYKI[MH OTOIHTEILHBIX MPHOOPOB, CTPEMUIMCh YMEHBIIUTH PACXOJ] TOPHYEro H
crenaTh paboOTy OTONMTEIBHOW CHCTEMBI ABTOHOMHOW, HE TpeOyIOMel MMOCTOSHHOTO
KOHTpPOJISI YeloBeKa. B Hacrosimiee BpeMs HauOOJbIOIEEe PACIPOCTPAHCHUE ITOIYUIHIN
CHCTEMBI ~ BOJASHOTO  OTOIUICHHs, KOTOPOE NpUMEHseTcs Uil o0orpeBa  Kak
MHOTOKBAapPTUPHBIX JOMOB B TOpPOJaX, TaK W HEOONBINUX 3AaHHH B CEIbCKOW MECTHOCTH.
[Tpunnun paboThl CUCTEMBI BOASIHOTO OTOIUIEHHS (CM. PUCYHOK) yIOOHO IOSICHUTH Ha
pyUMepe OTOMHUTENbHONW CHCTEMBI HEOOJIBIIOTO KHUIIOTO JI0MA.

© Cratl'pag 2013
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1

T

Pucynox. Cucmema 60051H020 omonieHust HeOOIbULO20 ICUL020 O0MA

W cTOYHMKOM TETJIOTHI JUIsl OTOMMTEIBHON CHUCTEMBI CITY’KUT Tedb 1, B KOTOPOW MOTYT
CropaTh pa3lMyYHbIC BHJBl OPraHMYECKOTO TOIUIMBA — JPOBa, TOpPQ, KaMEHHBIH YTOJb,
MIPUPOHBINA Ta3, HePTenpoayKThl u np. [leus HarpeBaet Boxy B Kotie 2. [Ipu HarpeBaHum
BOJIa pacIIUpsieTcs U €€ TIOTHOCTh YMEHBIIIAETCS, B Pe3yJbTaTe Yero OHa TMOJAHUMACTCS H3
KOTJIa BBEPX 10 BEPTUKAJIbHOMY IJIABHOMY CTOSKY 3. B BepxXHeil 4acTH IJIaBHOIO CTOSKa
pacroyioKeH UMEIOIIUI BBIX0/ B aTMOc(epy pacIIupUTeIbHbIN 0ak 4, KOTOPbIH HE00X0IUM
13-3a TOro, YTO 00BEM BOJIBI YBEJIMYMBAETCA NPH HarpeBaHuH. OT BepXHEH 4acTH IJIaBHOTO
CTOSIKA OTXOAMUT TpyOa 5 («ropsumii TpyOONpOBOI»), MO KOTOPOMY BOJa MOAAETCA
K OTOIUTENBFHBIM MpUOOpaM — OarapesM 6, COCTOSIIMM W3 HECKOJbKUX CEKLUUH Kaxkias.
[ocne mpotekanusi yepe3 OaTaper OCTHIBIIAS BoJa MO 00paTHOMY TpyOOmpoBoay 7 BHOBb
MOMaaaeT B KOTEN, OMSTh HArpeBaeTCs M CHOBA TMOJHUMAETCS 1O TIaBHOMY CTOSIKY. [Ipu
HanboJiee TPOCTOH OXHOTPYOHOM cxeme Bce OaTapen COEAMHSIOTCS APYT C APYTOM TaKHM
00pa3oM, 4TO BCE CEKIIMH OKAa3bIBAIOTCS IMapajlIeNIbHO IMOJICOCAMHEHHBIMA K TOpSYEMY H
K 0OpatHOMY TpyOomnpoBoay. [TockobKy BOJa TIPH MPOTEKAaHUH uepe3 OaTapeH MOCTEIICHHO
OCTBIBACT, AJIS MOIJEP)KAaHMs OJMHAKOBOM TeMIEpaTypbl B pa3HbIX MOMEILEHHSX B HHUX
JenaroT O6aTaped ¢ pasHbIM YHCIOM CEKLMH (TO €CcTh ¢ pa3HO IUIOIIAAbI0 IMOBEPXHOCTH).
B Tex xomHaTax, B KOTOpble BOJAa IMOCTYINAeT paHbllIe U MO3TOMY MMeEeT 0oJiee BBICOKYIO
TeMIIepaTypy, KOJIUYECTBO CEKIM B OaTapesx JenaloT MeHbIle, U Hao0opoT. Bona B Takoii
OTOMHUTENBFHON CHCTEME IHMPKYJIUPYeT aBTOMATHYECKH, JO TeX MOp MOKa B MEYd TOPHUT
TOIIMBO. J{71st TOro 4TOOBI IMPKYJAIMs ObUIa BO3MOXKHA, BCE TOpsiYMe TPYOONPOBOABI H
oOparHble TPYOOIPOBOBI B CUCTEME JENal0T J100 BEPTUKAIBHBIMU, JIMOO C HEOOJBIIUM
YKJIOHOM B HYKHYIO CTOPOHY — TaK, YTOObI BOJIa [0 HUM IIUIa OT TJIABHOTO CTOsIKa OOpaTHO
K KOTITy TIOJ JICHCTBHEM CHIIBI TSDKECTH («caMOTEKOM»). CKOPOCTh HUPKYISIIMU BOIBI H
CTETIeHh 000TPEeBa MOXKHO PETYJIMPOBATh, YMEHBIIIAS WM YBEJINYHUBAs KOJIWYESCTBO TOILIHBA,
CTOpAIOIIEro B IEYHM B CIUHHILY BpeMeHH. Boaa IUPKYIHpYyeT B OTOIMUTEIBHBIX CHCTEMaXx
TAKOro THUIIA TEM JIyulle, 4yeM OOJibllle PACCTOSHHUE IO BHICOTE MEXIY KOTJIOM U IOpSYUM
TpyOonpoBoaoM. Ilo3ToMy Ieub ¢ KOTJIOM CTaparoTcs pacrojiaraTh Kak MOXKHO HIDKE —
OOBIYHO MX CTaBAT B MOJBajie JUOO, MPU €ro OTCYTCTBUH, OINYCKAIOT JI0 YPOBHS 3€MJIH, a
rOpsTYMid TPyOONIPOBOJI MPOBOJAT MO YEPAAKY.

1 HopManbHOM padOTHl OTONMMTENBHONW CUCTEMBI OYE€Hb BaXKHO, YTOOBI BHYTPU HeE He
ObuTO BO3ayxa. [y BhIMycKa BO3AYLIHBIX MPOOOK, KOTOpPBIE MOTYT BO3SHHMKATh B TpyOax H
B Oarapesix, CIyXaT CIHeUUalbHbIe BO3JYXOOTBOJYMKH, KOTOPBIE OTKPBIBAIOTCS IPH
3aIlOJTHEHUH CHCTEMBI BOJIOW (Ha PHCYHKE HE MoKa3aHel). Takke Ha TpyOax B HIKHEH 4acTH
CHCTEMbI YCTAHABJIMBAIOTCS KPaHbI 8, IPU TTOMOIIH KOTOPHIX M3 OTOMHUTEIEHONW CHCTEMBI ITPH
HEOOXOIMMOCTH CIIUBAETCS BOJIA.
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Jyiss TOro 49TOOBI YIYYIIUTh IMUPKYJISIUIO BOJBI B CHCTEME BOJISHOTO OTOILICHUS,
HE00X0IMMO

1) pacnonoxurs rops4uii TpyOOIPOBOJ Ha OHOM YPOBHE € KOTIOM

2) pacroIoKuTh KOTET KaK MOKHO HHYKE TOPSIYEro TpyOonpoBoia

3) pacnoioKuTh KOTEN KaK MOYKHO BBILIE FOPSYEro TpyOOIpoBoia

4) pacnooKuTh KOTEN BBILIE PACIIMPUTEILHOTO OaKa

[Ipy MoOHTa)Ke€ CHUCTEMBbI BOJSHOTO OTOIUICHUS C HCIIOJIb30BAHUEM OJHOTPYOHOI

CXEeMbI BO BCEX KOMHATaxX MOCTaBWJIM OJMHAKOBBIC Oaraper C PaBHOH IUIOIIAJBIO
MOBEPXHOCTH. Bce KOMHATHI TEIJIOU30IMPOBAHBI OAMHAKOBO. [Ipu 3TOM

1) B KomMHaTax, Hanboee OJU3KHUX K TIIABHOMY CTOSIKY, OYyJIeT Teruiee

2) B KOMHaTax, HanOoJee yAanEHHBIX OT INIABHOTO CTOsIKA, OyIET Teriee

3) BO Bcex KOMHATax TeMIiepaTypa OyleT 0OJIMHAKOBOM

4) cucTtema BOASIHOTO OTOIUICHHSI HE OyAeT padoTarh

Ilpu evinonnenuu 3adanusn 19 ¢ pazeépuymvim omeemom UCHONb3YIINE OMOETbHLLI
aucm. 3anumwiume CHAYANA HOMEDP 3A0AHUA, a 3amem omeem Ha Hezo. Ilonnwiit omeem
00/1)iCeH 6KNIOYAMb He MOJIbKO OmMEem Ha 60npoc, HO U €20 PA3GEPHYMOe, N02U1ecKu
céA3anHOe 000CHO6aNUe.

I[Ipu MOJEpHU3ALNU CHCTEMbI BOJSHOTO OTOIUIEHHS Iedb, PabOTAIONIYI0 HA JPOBAX,
3aMCHUIIM Ha TIe4b, PAa0OTAOIIYIO Ha TIPUPOIHOM ras3e. Y IelbHasl TEIIOTa CrOPAHHUs
z[pOBlO7I[>1</Kr, MpUpPOAHOTrO Trasa — 3,2 10’ Jx/kr. Kak HyXHO HW3MCHHTH
(YBEIMUWUTL WJIM YMEHBIINTH) MAacCy TOIUIMBA, CKATAeMOTO B II€YH B CIUHUILY

BpEMCHU, JIsI TOTO YTOOBI COXpaHUTh IPEKHIOK CKOPOCTb HUPKYJISALIHWU BOIbL
B OTOIHUTENBHOM cucTeMe? OTBET MOSCHUTE.

© Cratl'pag 2013 ¢
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Yactb 2

Ilpu eévinonnenuu 3adanuii ¢ Kpamxum omeemom (3adanus 20-23) Heodxo00umo
3anucams omeem 6 YKA3aAHHOM 8 MeKCme 3a0aHus Mecme.

CrutomrHOH  KyOMK ¢ peOpoM @ TIOJNHOCTBIO TOTPYKEH
B LIMHJPUYECKHH COCYI C JKUIKOCTBIO IUIOTHOCTBIO O, TaK,

KaK TOKa3aHO Ha pUCYHKe. PsagomM ¢ cocymom ycTaHOBiIEeHa |—’ 6
BEpTUKAJIbHAS JMHEIKA, TI03BOJISIONIAs OTIPEICIUTh MOJI0KEHUE

KyOuka B cocyme. Mcmonp3ysh pHCYHOK, YCTaHOBHUTE E
COOTBETCTBHE  MEXJY  (DU3HYECKAMH  BEIMYUHAMH U i
(dbopMyiaMu, MO KOTOPBHIM MX MOXHO PACCUHTATH: K KAXKIOMY
JIEMEHTY I€pBOro cTojlua MoxdepuTre COOTBETCTBYIOIIUI
IEMEHT M3 BTOPOrO U BHECUTE B CTPOKY OTBETOB BBIOpaHHbIE LHU(PHI O]
COOTBETCTBYIOIIMMH OykBaMu. L{udpbl B 0TBETE MOTYT MOBTOPATHCSL.

b b 2

OUMBNYECKASA BEJIMYNHA DOOPMYJIA
A) naBneHye KUAKOCTH HA HUKHIOK IPaHb KyOHKa 1) p,8a
b) cuna maBieHus )KUAKOCTH Ha BEPXHIOIO IPaHb KyOHWKa 3
. 2) —p,8a
B) cuma Apxumena, neiicTByromas Ha KyOHK 2
1 3
3) 5Px84
3
4) pga
A b B 3 3
OTtBeT: 5) Epmga

ToyeuyHoe Teno OPOIIEHO BEPTHKAIBHO BBEPX C HAYAIBHOM CKOPOCTHIO 20 M/C.
Omnpenenure, Kak W3MEHSIOTCS CIenyronpe (U3NYeCKue BEIHMYMHBI 32 BTOPYIO
CeKyHJly ToJiéra Teia: MOTSHIMAIbHAS SHEPTHs Tellda OTHOCHTENBHO MOBEPXHOCTH
3eMJIu; KWHETHYeCKasi SHEPrHs Tella; MOJLyJIb MMITYJIbca Tella.

Jlis KaykI0i BETMYMHBI OIIPEIeNINTe COOTBETCTBYIOIIMI XapaKTep U3MEHEHUSL:

1) yBennuuBaeTcs;

2) yMEHbIIAeTCs;

3) He U3MEeHseTCsl.

3anumuTe B TaOIUIY BbIOpaHHbIC HUMPBI sl KaXKI0H (PU3MUECKOil BETUUHHBI 110]1
COOTBETCTBYIOIIMMH OykBaMu. L{u¢pbl B 0TBETE MOTYT MOBTOPATHCSL.

OU3NYECKHUE BEJINYNHbBI NX USMEHEHUE

A) noreHUUManbHas YHEPTUs TEJla OTHOCUTEIBHO MOBEpX- 1) yBeaUM4MBAETCs

HOCTH 3eMitu 2) yMeHbIIAeTCs

B) xuHeTHueckas >Heprus Tela 3) He m3MensETCS

B) monynes uMmyJsibca teiia

A b B

OTBerT: |:
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['opu30oHTANBEHO pacmoioKeHHbIN TUCK pagunycoM R = 40 cM paBHOMEPHO BpaliaeTcs
BOKPYT BEPTHKAJIBHON OCH, IPOXOJSIIECH uepe3 HeHTp aucka. Ha prucyHke n3odpaxen
rpaduK 3aBHCHMOCTH MOJYJSI YCKOPECHUSI @ TOYEK AWCKA, JISKANINX Ha OIHOM €ro
paznuyce, OT pacCTOSHUS 7 10 LIEHTpa JUCKa.

a, mlc? BHJL CBEPXY

(4

1.6

U902 04 row

Hcnone3ysi puCyHOK, BbIOEpUTE U3 MPEJIOKCHHOTO TIEPEUHS 06a BEPHBIX
YTBEPKACHUA. YKa)KATE NX HOMEpaA.

1) YrnoBas CKOPOCTb BpalleHuUs JUCKa paBHa 4 paj/c.
2) JluueitHas CKOPOCTH BpareHust Touku 4 (CM. pucyHOK) paBHa 1,6 m/c.
3) Jluneiinas ckopoCTh TOYKU B B 2 pa3a MEHbIIIE JIHHEHHON CKOPOCTH TOUKH A.

4) YrinoBasi CKOpOCTb BpAIEHUsI TOUYKM B paBHAa YIJIOBOM CKOPOCTH BpallleHUs
TouKH A.

5) Ilpu yBenWYEeHUH YTIOBOW CKOPOCTH BpalleHHs AWCKa B 2 pasa rpaduk
3aBUCHUMOCTH ¢ (7) IPOUIET uepe3 TOuKy X (CM. PHCYHOK).

Y4eHnK pemmi M3yduTh DIEKTPUUYECKYIO IIETb, CXeMa
KOTOPOH M300paxkeHa Ha PUCYHKE, COCTOSAIILYIO U3 TPEX
PE3HCTOPOB M UCTOYHMKA MOCTOSIHHOTO HampsokeHus U.

PGSI/ICTOpLI, KOTOPBIC HCII0JIB30Ball YYCHUK,
IpeaACTaBIISIIOT coboit TOJICTBIC HMUINHAPHUYCCKUC
MMPOBOJIOKM M3 OJWHAKOBOI'O MCETallia, OHHHaKOBOﬁ U

JUIMHBI, HO Pa3HOTO IOTEPEYHOTo ceueHus. V3BecTHo,

YTO IJIOUIA/Ib MONEPEYHOr0 CEYCHHs TPOBOJOKM | B JBa pa3a MEHBIIE TUIOIAIH
MOTIEPEYHOr0 CEUSHUs IPOBOJIOKH 2, a IJIOIIA/b MOMIEPEYHOT0 CEUCHUSI TPOBOJIOKHU 2
B JIBa pa3a MCHBIIEC IUIOIAaN IMOIIEPEUYHOI0 CEYEHU ITPOBOJIOKH 3. COHpOTI/IBJICHI/Ie
COCJIMHUTEIILHBIX TIPOBOIOB MPEHEOPEIKUMO MaJIo.

CHavaja y4YeHUK, HE coOupas Ielb, M3MEPHUJI MO OTACITBHOCTH COTPOTHBICHUS
yuactkoB ABu CD uenwu. 3arem OH coOpan Hermb W HM3MEPHI HANPsDKCHHE Ha
pesuctope 1 u HampsbkeHme Ha pesuctope 2. Ilocrme 3TOro y4eHUK paccuuTan
MOIIHOCTH, BBIICTIIEMBIC Ha pe3ucTope | u Ha pesuctope 2.

© Cratl'pag 2013 ¢
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Kaxue yTBepKaeHNS COOTBETCTBYIOT PE3yIbTaTaM MPOBEAEHHBIX SKCIIEPUMEHTOB?
W3 ipeanioxeHHOTo TIepeyHs YTBEPKICHHI BEIOCPUTE 08d TIPABUIIBHBIX. Y KOKUTE UX
HOMepa.

1) Ilpu pa3oOpaHHOU IenH CONMPOTUBIICHNUE Y4acTKa AB MeHbIlIe COMPOTHBIICHUS
yuactka CD.

2) Cuna TOKa, NPOTEKAIOMIEr0 4Yepe3 pe3uctop 1, MeHblIe CHIIBI TOKa,
IIPOTEKAIOLIETO Yepe3 pe3ucTop 3.

3) Hampsokenue Ha pesuctope | Oombliie HanpsHKeHUs Ha pe3ucTope 2.
4) Hampsokenue Ha pe3uctope | paBHO HaNpsDKEHHUIO HA pe3rcTope 3.

5) MomHocTb, BblEIsieMast Ha pe3ucTope |, MeHbIIe MOIIIHOCTH, BbIIETISIEMON Ha
pesucrope 2.

OTBeT:

Yacrts 3

na omeema na 3adanua wacmu 3 (3a0anus 24-27) ucnonwv3yiime omoenbHulil JUCH.
3anuwmume cnauana Homep 3a0anus, a 3amem omeem Ha He2o. Omeemvl 3anucvléaiinme
uémiko u pazoopuuso.

(ITo matepuanam Kamseesoii E.E.)
Ucnonb3yss kapetky (Opycok) ¢ KpIOYKOM, JWHAMOMETP, TPU OJUHAKOBBIX
Tpy3a M HAIIPABIIIONIYI0 pEiiKy, coOepHTe SKCIEPUMEHTAIBHYIO YCTAHOBKY JUIS
W3yYCHHS CBOMCTB CHJIBI TPEHHUS CKONBKCHUSI MEKAY KapeTKOH W MOBEPXHOCTHIO
petiku. [loctaBpTe Ha KapeTKy OIWH TPy3 M M3MEpPhTE CHITY, KOTOPYIO HEOOXOIMMO
NPWIOKHUTh K KapeTKe ¢ Tpy30M, JISI TOro 4YToOBl JBUTaTh €€ C IOCTOSHHOU
CKOPOCTBIO. 3aTeM ITOCTaBbTE HA KAPETKy €UIé IBa rpy3a ¥ MOBTOPUTE IKCIICPHMEHT.
B 06ianke oTBETOB:
1) caenaiiTe pUCYHOK HKCIIEPUMEHTAIBHON YCTAaHOBKH;
2) 3anummte GopMyIry Ui pacuéTa MOIYJIsl CUIIBI TPEHHS CKOJIBKEHHUS;
3) ykaxuTe pe3yabTaThl H3MEPEHHUs Beca KapeTKH, Beca rpy3a U MOIYJISI CHIIbI TPEHHS
CKOJNILKEHHS TIPH JIBHKCHUU KapeTKh C OJHHM TPy30M M C TpeMs Ipy3aMH IO
TIOBEPXHOCTH PEUKU;
4) cnenaiiTe BBIBOJ O CBSI3M MEKTy MOAYJICM CHJIBI TPCHHS CKOJIBKCHHS W MOIYJICM
CHJIBI HOPMAJTEHOH PEeakIiy OTOPHI.

3aoanue 25 npedocmagnsem coboii 60npoc, HA KOMOPLLL HEOOXO00UMO Oamb
nucomennvtit. omeem. Ilonnviii omeem 00Jdicen cooeprcams He HMOILKO Omeem Ha
80NPOC, HO U €20 PA3GEPHYMOE, T0ZUYECKU C8A3ANHOE 000CHO8aN L.

B 1ByX 3akphITBIX coOCylJax OJUHAKOBOTO O0BEMa HAaXOIUTCS OJMHAKOBOE
KOJIMYECTBO MOJIEKYJl ofHoro u Toro ke raza. Cocyn 1 pasmeméH B TEmiom
MOMEILEHUH, COCYJ] 2 — B XOJIOAHOM. B KakoM U3 cOoCy/IOB JjaBjieHue ra3a Oosiblie?
OTBeT HOSICHUTE.

© Cratl'pag 2013 ¢
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/lna 3a0anuii 26—27 Heo0x00umo 3anucams ROAHOE peuieHue, 6KIIOUAlOujee 3anuch

Kkpamkozo yciosus 3aoauu ([Jano), 3anuce Qopmyn, npumenenue Komopwix
Heo0X00uMo u 00CHMAMOUHO O]1A pewleHUA 3a0auu, a MaKxiHce MamemMamuyecKue

npeodpa3zoeanua u pacuémel, NPUCOOAUUE K HUCTI0B0MY OMGEMY .

3anaTI/IB KOJIMYECTBO TCIIJIOTHI Ql =1 MI[)K, us3 HeKOTOpOfI Maccehbl JibAa, B3ATOI'O IpU

1
Temriepatype —{;°C, momyumnun Boxy mpu Temneparype +t1°C. M3BecTHO, uTO 3 JacTh
OT 3aTpauyeHHOIo KOJIMYecTBa TEIUIOTHl MOlLLIa Ha HarpeBaHue Boabl. Kpome Toro,
M3BECTHO, UTO YAeNbHAas TeINIOEMKOCTE JIbJia B 2 pa3a MeHBIIle yIeTbHON TeIIIOEMKOCTH

BoJbI. OmpesiennuTe KOIM4YecTBO TeroThl Qy, KOTOpOe MOLUIO Ha IpeBpalleHHe JIbIa B

BOZY.

s Toro 4toObl CABUHYTH OpPYCOK BIOJIb IIEPOXOBATOM TOPU3OHTAIBHOW IMJIOCKOCTH,
TpebyeTcsl MPUIIOKUTh TOPU3OHTAIBHO HampasieHHylo cuity Fip. [is Toro uToGbI
CIIBHHYTB 3TOT e OpYCOK BBEpX BOJb LIEPOXOBATOM HAKIOHHOM INIOCKOCTH C yIJIOM
npu ocHoBaHMH 45° M ¢ TeM ke KOdhDGUIMEHTOM TpeHus, Tpedyercs cuia Fo,
HallpaBJIeHHas Iapaule]IbHO HaKJIOHHO# MIIOCKOCTH.

VYuuteiBasi, 9T0 KO3(GOUIIEHT TPeHHU MEXITy OBEPXHOCTHIO OpPYyCKa M IIOBEPXHOCTHIO

o "
wiockoctn paseH 0,5, ompenenute OTHOWIEHHe Momyled »Tux cwin M= o OtBer
2

OKPYTJIMTE OO COTBIX )Z[OJ'[Cﬁ.

© Crarl'pax 2013r
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HNHcTpykuus no BHIMOJTHEHUIO PadoThI

Ha BbImonHeHHe >K3aMeHALMOHHON paboThl Mo ¢u3uke orBoauTcs 3 yaca (180 muHyT).
PaGora coctout u3 3 yacrteil, BKIIOYAOIIUX B ceOsa 27 3agaHuil

Yacte 1 comepxur 19 zamanmii (1-19). K kaxmomy u3 nepebix 18 3amanuil npuBoauTcs
YeThlpe BapUaHTa OTBETa, U3 KOTOPBIX TOJNBKO OAWH BepHbIN. [IpH BBIMOJHEHWH 3THUX 3aIaHHi
yactu 1 o6BequTe KPY)KKOM HOMEP BBIODAHHOI'O OTBETAa B dK3aMeHalMOHHOU pabote. Ecnu Bl
o0BeNn He TOT HOMep, TO 3a4epKHHTE ITOT OOBEJEHHBIH HOMEp KPECTHKOM, a 3aTeM OOBeIuTe
HOMep HoBoro oTBeTa. OTBeT Ha 3amanue 19yactu 13amuceiBaeTcs Ha OTACIBHOM JIACTE.

Yactb 2 conepxut 4 3ananus ¢ kpaTtkuM orBeToM (20—23) I1pu BEIIONHEHNH 3a0aHUIi YacTh
2 OTBET 3alUCHIBAETCS B HK3aMEHAI[MOHHON paboTe B OTBENEHHOM UL 3TOro Mecre. B ciyuae
3aIUCH HEBEPHOTO OTBETA 3aYePKHUTE €T M 3alUIIUTe PSJIOM HOBBII

Yacts 3 comepkut 4 3amanusi (24—27),Ha KOTOpble Clie[lyeT AaTh Pa3BEPHYTHIA OTBET.
OtrBeTbl Ha 3aJaHUsd YacTM 3 3alMCBLIBAIOTCS HAa OTAEIBHOM JMcTe 3aganue 24
9KCIIEPUMEHTANbHOE, W JJISl €ro BBIMOIHEHHS HEOOXOIUMO BOCIIOJB30BATHCS JabOPATOPHBIM
00opyIOBaHHEM.

Ipu BBIYHCIEHHUSAX Pa3peILaeTCs HCIIOIb30BaTh HEPOrPaMMHUPYEMBbIH KaIbKYIISATOP.

Ilpu BeIONHEHWH 3amaHuii BBl MOXeTe Moib30BaThCs depHOBHKOM. OOparmaem Barie
BHUMaHHE Ha TO, YTO 3aIllUCH B UePHOBHKE He OyIyT YUUTHIBATHCS MIPU OLEHUBAHUH pabOTHI.

CoBeTyeM BBINOJHSTH 3aJaHUsl B TOM TMOpPSIKE, B KOTOPOM OHHU JaHbl. J[Ji1 3KOHOMHH
BpeMEHH MpOITyCKaiiTe 3afaHWe, KOTOpoe He ynaéTcs BBIIOJNHHUTH Cpa3sy, M IEpPeXomuTe K
crenyromemy. Eciam mocne BbImonHeHus: Bcell pabotsl y Bac ocranercs Bpemsi, Bl cmoskere
BEPHYTHCS K MPOMYIIEHHBIM 3aaHHUsIM

Bannel, momyuyennsie Bamu 3a BbllONHEHHbIE 3aJaHusi, CyMMHpyroTcs. lloctapaiitech
BBIMOJIHUTD KaK MOXHO O0JIblIle 3ajaHuil U HaOpaTh HauboJIblIee KOIHYECTBO OALIOB.

JKenaem ycnexal
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Huxe MNPUBEACHLI CIIPABOYHBIC JAHHBIC, KOTOPBIEC MOTYT HOHaI[O6I/ITI>C${ Bam

IIPU BBIIIOJIHCHUN pa6OTBI.

I[echn‘lee NpUCTaBKA

HamMenoBanue O06o03Hauenne MHoxXHuTETb
rura r 109
Mera M 100
KHJIO K 103
TE€KTO T 102
CaHTH [ 1072
MUJUIH M 1073
MHUKPO MK 1076
HaHO H 1079
KoHcTaHThI

M

YCKOpEeHUe cBOOOTHOTO MMaJICHUs Ha 3eMiie g=10 c_2
1 H- M2
TrPaBUTAIMOHHAS TIOCTOSIHHAS G=6,7-10
KT
g M

CKOpPOCTh CBETa B BaKyyMe c=3-10 ?

3JIEMEHTAPHBIN JIEKTPUIECKUN 3apsif

e=1,6-10"Kn

Ousuka 9 xkmacc Bapuant 2

YaeabHast
) Tl TEeIIoTa ¢ Tk
TeroémkocTh Boasl | 4200 5 napooOpa3oBaHust 2,3-10" —
kr- C BOJIBI KT
N Tl TEeIIoTa ik
CT;PIITHTO:MKOCTB 2400 S napoobpazoBanus 9,0-10° ==
p kr- C crpra K
) JIx TEILIOTA TIABJICHHUS 4 ok
termoémkocTh apna | 2100 — 2,5-10" —
kr- C CBUHIIA KT
TCIUIOEMKOCTD 920 IS TEIUIOTA IUIABICHAS | 5 o 104 I[_>K
AIFOMUHMS KL - ° CTanu ’ KT
) JOK TEILIOTA TIABICHUS 4 Jx
temnoéMkocts cranu | 500 . 5,9-10" —/—
kI - 0JI0Ba KT
) JOx TEILIOTA TIABJICHUS 5 JDx
TermnoémMKocTs uHka | 400 . 3,3-10° —
kr- C JipJ1a KT
) JOx TEILIOTa CrOPaHUs Jhx
tertoémkocth meau | 400 - p 2,9 100 22
KT - C Cl'II/IpTa KT
R ok DK
TEMI0EMKOCTE 0noBa | 230 ——— TCMIIOTA CropaHud. | 4 ¢ . 1¢f 22
KT - KEpOoCcHHa KT
TEIIOEMKOCTh 130 IES TEILIOTA CrOPAHUS 4610 Jhx
CBHHIIA kr - °C OcH3MHA ’ KT
TEII08MKOCTD 420 K
OpoH3BI kr - °C
Temnepartypa mjiaBjeHust Temneparypa KuneHus
CBHHILIA 327 °C BOJbI 100 °C
0JIOBa 232 °C crpra 78 °C
JIbJa 0°C
Om 2 o
YaenabHoe dJIEKTPHYECKOE COMPOTHBJIEHHE, (pm 20 °C)
cepedpo 0,016 HUKEITUH 0,4
MeJlb 0,017 HUXPOM (CIIIaB) 1,1
AJIIOMUHUH 0,028 (bexpanb 1,2
JKENe30 0,10

IlioTHOCTH

OeH3uH 710 % JIpeBecHHa (CocHa) 400 %
— 800 % napadpms 900 %
KEPOCHH 800 % B 900 %
Macjo MaIlHHHOE 900 % ATIOMHHHH 2700 %
mornoko nensoe | 1030 % LMHK 7100 %
Boia MOpCKas 1030 = crats, Keneso 7800
TIIMIECPUH 1260 K_g MEIb 89001(_1;

M M
o— 13 600 % J— 11350 %

© Cratl'pag 2013 ¢

HopmaJjbHble yc0BuUs: TaBlIeHUE 10° [Ta, Temnepatypa 0 °C.
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Yacrs 1

IlIpu evinonnenuu 3adanuil ¢ evioopom omeema (1-18) oveedoume Kpyrckom Homep
nPasuIbHOZ0 OMEema 8 IK3AMEeHAUUOHHOIL padome.

Ha pucyHnke mpejcraBieH Ipa(uKk 3aBHCHMOCTH IPOCKINH YCKOPEHHsS Tela d, OT
BpeMeHH . Kakue ydyacTku rpaduka COOTBETCTBYIOT PABHOMEPHOMY JIBHKCHUIO Tella
BJIOJIb OCH X?

Jo %
yy MIC*

ALNE e

L L ¥ | fc

1) ABu CD 2) BCuDE 3) tonsko BC 4) tonsko DE

IMox netictBuem cwibl 360 H mpyxuHa amopTu3aTtopa cxkanack Ha 9 mm. KakoBa
XKECTKOCTB MPYKUHBI aMOpTH3aTopa’?

1) 3,24 H/m 2) 40 H/m 3) 4000 H/m 4) 40 kH/m

IIo rmagkoW TOPHU3OHTAIBHOW IIOBEPXHOCTH BO B3aUMHO IEPHEHIUKYISIPHBIX
HalpaBJICHUAX JBUKYTCS JIBE IAiObI MaccaMu 71 = 1 KT U my = 3 KI' CO CKOPOCTSAMHU

v{=2Mm/c u vy =1 M/C COOTBETCTBEHHO, KaK II0Ka3aHO Ha pucyHke. OOLIas BelIMYnHa
KMHETHYECKOH HEPTHH 3THX JBYX LIAi0 paBHa

.
.
i,
=
B,

3) 3,5 Ix 4) 7 JTx

mm,

1) -1 Jix 2) 2.5 JIx

Koneco npu paBHOMepHOM BpaleHuu aenaet 120 o6oporos 3a 1 MunyTy. Ha kakoii
YTOJ1 OBOPAYMBAETCS KOJIECO 32 OJIHY CEKyHy?
1) = 114,7° 2) = 720°

3) ~ 14 400° 4) ~43200°

© Cratl'pag 2013
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B cocyn co pTyTbi0 INIOTHOCTBIO p ONYyLIEHA CTEKJISHHAs MPOOMpKa, YaCTUYHO
3aloJHEHHasT PTYThIO TaK, Kak IIOKa3aHO Ha pucyHke. JlaBieHue, OKa3bIBaeMoe
PTYThIO Ha JTHO COCyJa B TOUKE 4, paBHO

1) pghl 2) pghz 3) pg (h1+h2) 4) pg (h2 _hl)
E Bpycox maccoit 200 r moABeMIUBAIOT HA JIETKOM HUTU U TSIHYT 32 HEE BEPTUKAIBHO
BBEpX, JBHUrasi OPYCOK: B IIEPBOM Cilydae — C YCKOpEHHeM 2 M / 02, a BO BTOPOM

2
cllydae — ¢ yCKopeHueM 5 M / ¢“. MoyJib CHIIbI HATSKEHHST HUTH BO BTOPOM CIIydJae

1) Takoii e, Kak B IEPBOM Cllydae

2) B 1,25 pa3a MeHbllIe, YEM B IEPBOM CIIydae
3) B 1,25 pasa GoJblie, 4eM B IEPBOM CITydae
4) B 2,5 pa3a Gombliie, 4eM B TIEPBOM cllydae

JKuziKylo BOdy Hayauu OXJaXJaTh, B Pe3yjbTaTe Yero OHa Mepeliia B TBEPAOE
cocTosHre. MOJIEKyJIbI BOJIBI B TBEPIOM COCTOSTHUH

1) HaxomaTcs B cpejiHeM OJFKe IPYT K IPYTY, YeM B JKUJIKOM COCTOSTHUU

2) HaxXoJdaTCs B CPEAHEM Ha TEX XKE PACCTOAHUAX APYT OT Apyra, 4TO U B XUIAKOM
COCTOSAHHUHN

3) HaxoAATCS B CPEIHEM JAJIbIIE APYT OT APYTa, YEM B KUJIKOM COCTOSHUU

4) MOTYT HaXOIMThCS KaK OMIKE YT K APYTY, TaKk U Aajblle APYyT OT APYTa, IO
CPaBHEHHIO C KUJIKAM COCTOSTHHEM

Ha pucyHke mnpencraBineHbl rpadMKd HarpeBaHus M KHIICHHS JBYX IKHIKOCTEH
onmHaKoBoW Macchl — 1 u 2. KuakocTu HarpeBaloTCs HA OJJUHAKOBBIX TOPETIKAX MPH
OJIMHAKOBBIX YCJIOBHSAX, M B pe3yibTare 00€ >KHUAKOCTH MOIHOCTBIO MEPEXOMIIT
B razoo0pasHoe coctostHMe. Ompexenute 10 TpadmkaMm, y KaKOW SKHIKOCTH —
1 mnu 2 — BeIlIE TEMIIEpaTypa KUIEHUS U ylIelbHas TeIUIoTa 1apoo0pa3oBaHusl.

1.°C |

(=]

0
T, MHH
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1) Y KUOKOCTH 1 Beme W TEMIIEpaTypa KHUIICHHA, W YJCJIbHAas TEILUIOTa
nap006pa3013aHHﬂ

2) y KuAkocTu | BeIlIE TeMIeparypa KUNEHUs, a Yy KUAKOCTH 2 BBILIE yAETbHAas
TEIUIOTa apoo0pa3oBaHUs

3) y &KMIKOCTH 2 BBIIIE TEMIIepaTypa KUIICHHA, a Y )KUAKOCTH | BbllIe yaenbHast
TeIuIoTa MapooOpa3oBaHus

4) y KuAKOCTH 2 BbIIIE W TEMIepaTypa KHIIEHHUs, M YyAeJdbHas TeIoTa
napooOpa3oBaHus

[ 9 | KIJI aurarens tpaktopa paBeH 30%. Beramcimnte monesuyio paboty, KOTOpYIO
COBEpIIIJI JIBUTATeNb TPAKTOPA, H3PACXOI0BAB 3 KT GEH3MHA.
4) 460 MJIx

2) 13,8 MJIx 3) 41,4 MJIx

1) 0,21 M/

[Ba ManeHbKux mapuka — 4 U B — yJIepXKHUBaIOT TakK, Kak I10Ka3aHO HAa PUCYHKE.
[Tapuk A 3apsxKeH MOJOKUTENBHO, a MapuK B — oTpunarensHo. Kakoil u3 BeKTOpos,
N300paKEHHBIX Ha PUCYHKE, MPAaBUJIBHO YKAa3blBA€T HAIIPABJICHUE IJJIEKTPUUYECKOI
CHWJIBI, IEHCTBYIOIIEH Ha MIapUK B co cTOpOHBI mapuka 4?7

D1 2) 2 3)3 4 4

JBa pesucropa comnporusienusmMu Ry =2 OM u Ry =6 OM coesMHeHbI NapajuIesIbHO
B IIEMb, CXE€Ma KOTOpPOW TMOKa3zaHa Ha pucyHke. K 3akuMaM Ha KOHIAX IETH
MPHIOKEHO HEKOTOpoe HampspkeHne. CpaBHUTE CHIIBI TOKOB [, M [}, IPOTEKAIOIIHX

4epe3 pe3ucTopsl Ry u K.
R,

g i

R,

5

D L=+ 2) L,=— 4) 1,=3I,

3) I,=1,
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B nepBoM ciydae 1oja0coBOi MarHUT BIBUTAIOT B CIUIOIIHOE aTIOMHUHHEBOE KOJIBIIO,
a BO BTOPOM Clly4ae €ro BJBUTAIOT B CTaJbHOE KOJBIO C Pa3pe3oM (CM. PUCYHOK).

MHayKIMOHHBIN TOK
S Y

N N
ANHOMHHNT CTalb

1) He BO3HMKAeT HHU B OJHOM M3 KOJIEL]

2) BO3HUKAET B 000OUX KOJIBLIAX

3) BO3HHKAET TOJBKO B ATIOMHUHHEBOM KOJIBIE
4) BO3HMKAET TOJBKO B CTAJILHOM KOJIBIE

lpenmer ABCD otpaxkaercs B IockoM 3epkaie. UsoGpaxenne 4,B,C D, sroro
npeaMeTa B 3epKajie TIPaBUIIbHO TI0Ka3aHO Ha PHCYHKE

@ ©)

3

B 1l B &1L : il I o B

A AN

A D A, D, A D 4 D,

® @

B i & B Fi C D, Ay

FHEEN AR

A DL Rlp 4 4 D Rc, | g

D1 2) 2 3)3 4 4

I/ICHOJ'IB3YH JAAaHHBIC PUCYHKA, ONPCACIIUTC MMOKa3aHUC UACAIbHOI'O aMIICPMETpPa A.

4 Om 1,5 Om

/=68 1 Om 1 Om

1) 0,8 A 2) 1A 3)2A 4) 3A
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B-yactuia cocTouT U3

1) 1 nporona u 1 Heiirpona 3) 1 snexrpona

2) 1 mpotona u | 3nekTpoHa 4) 2 npoTOHOB U 2 HEATPOHOB

Kakoii(-ue) u3 onbiToB Bbl mpemnoxunu Obl MPOBECTH, YTOOBI JOKa3aTh, YTO CHJIA
Apxumeia 3aBUCHT 0T 00bEMa Tea, TOrpyKEHHOTO B XKHUIKOCTh?
A. Tloka3aTh, 4TO BBITAJKMBAIOLIAs CUJIa U3MEHHUTCS B CIy4yae, €Cld OJHO U TO XKe
TEJO CHayajla IMOJIHOCTHIO TOIPY3UTh B COCYZ C KHUJIKOCTHIO OJHOHM IUIOTHOCTH, a
3aTe€M YaCTHYHO MOTPY3UTh B COCY C )KUIKOCTHIO IPYTON TNIOTHOCTH.
B. IToka3aTb, 4TO BBITAJIKUBAIOIIAs CUJIa U3MEHUTCA, €CIM B COCYJ C BOJOW CHadaja
HOJIHOCTBIO IOIPY3UTh TEJIO OJHOIO 00bEMa, a 3aTeM MOJHOCTHIO MOIPY3UTh TEIIO
JIpyroro o0bEma, HO TOW e MACCHI.

1) Tomsko A 2) tomsko b 3)uA,ub 4) Hu A, Hu b

IIpouumaitme mexcm u evinonnume 3aoanusn 17-19.

Boasinoe oTonsieHue

Heo0xomuMocTh B OTOIUIEHHM BO3HHKIIA B HE3alaMsTHBIE BPEMEHa, OJHOBPEMEHHO
C TE€M, KaK JIOJIU HAyYWIHCh CTPOUTH AJsi ceOs camble NMPUMHTHUBHbIC >kuminiia. [lepBbie
KUJTUIA OTAIUTUBAIUCh KOCTPaMH, MOTOM HMX CMEHWIHM O4Yard, 3areM — Iedd. B xope
TEXHUYECKOT'0 Iporpecca CHCTEMbl OTOIUICHUS IOCTOSHHO COBEPIICHCTBOBAINCH H
yIydIannuch. JIFOIW y4HIHCh TPUMEHSATh HOBBIC BHIBI TOIUIMBA, MPHIYMBIBAJIH Pa3HbIC
KOHCTPYKIMH OTOIHUTENBHBIX IPHOOPOB, CTPEMIUIHCH YMEHBIIUTH PACXOJ TOPIOYEro H
crenatb paboTy OTONHTEIBHOW CHCTEMBl ABTOHOMHOH, HE TPEOYIOIIEH IOCTOSHHOIO
KOHTpOJIsI uelioBeKa. B HacTosimiee Bpemsi HauOOIbIIee PACHPOCTPAHCHUE IONYYHIH
CHCTEMBI  BOJSHOTO  OTOIUICHHs, KOTOPOE MpPUMEHseTCss Uil oborpeBa  Kak
MHOTOKBAPTUPHBIX JIOMOB B TOpOJaX, TaK M HEOONBIINX 3JaHHHA B CEIBCKOM MECTHOCTH.
[punnun pa®oThl CHCTEMBI BOJSHOTO OTOIUICHHS (CM. PUCYHOK) yAOOHO TOSICHUTH Ha
MIpUMeEpPe OTOMUTEIBHON CUCTEMBI HEOOIBIIOTO JKUIIOTO J0Ma.

: — Ca

Pucynox. Cucmema 6005H020 0OmMOnieHUsi HeDOIbULOZO HCULO20 OOMA

VICTOUHUKOM TEIIOTHL I OTONUTENbHOM CUCTEMBI CIYXKUT Heub 1, B KOTOpPOH MOryT
Cropath pas3iH4YHbIC BHIBl OPTAaHWYECKOTO TOIUIMBA — JAPOBA, TOP(, KaMEHHBIH YTOJb,
MIPUPOIHEINA Ta3, HeTenpoaAyKTsl U 1p. [leur HarpeBaer Boxy B kKotie 2. [Ipu HarpeBaHmn
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BOJIa pacIIupseTca U e€ MIIOTHOCTh YMEHBIIAeTcs, B pe3ybTaTe Yero OHa MOAHUMAETCS M3
KOTJIa BBEPX IO BEPTUKAJIBLHOMY IJIaBHOMY CTOsIKY 3. B BepXHel uyacTu IJIaBHOTO CTOsIKa
pacIoioKeH UMEIOIINI BBIXOJ] B aTMOC(epy pacIIupUTEIbHBIN O0ak 4, KOTOPBIA HE0OX0IUM
13-3a TOTO, YTO 00BEM BOABI YBEIMUUBACTCS NPH HarpeBaHWU. OT BepXHEH 9acTH INIaBHOTO
CTOSIKa OTXOAUT Tpyba 5 («ropstumii TpyOOMpOBO»), MO KOTOPOMY BOJA MOMAETCS
K OTOIIUTENBHBIM TIpHOOpaM — OartapesiM 6, COCTOSIINM W3 HECKOJIBKHX CEKIMH Kaxas.
ITocne nporekanus yepe3 OaTapen OCTHIBILAS BOJAa IO 00paTHOMY TpyOompoBoay 7 BHOBb
[IONaJaeT B KOTEN, OMATh HArpeBaeTcs U CHOBA MOJHMMAETCS IO IJIaBHOMY CTOsKY. IIpu
HaunOoJiee POCTOl OAHOTPYOHOM cxeme Bce Oaraped COCAMHSIOTCS APYT C IPYroM TaKHM
00pa3oM, YTO BCE CEKIMU OKAa3bIBAIOTCS MapajuleNIbHO MOJICOCAMHEHHBIMU K TOpsSYeMy H
K oOpatHOMY TpyOomnpoBoay. ITockonbKy BoJa Mpu NpOTEKaHUH Yepe3 OaTapen MOCTENEHHO
OCTBIBAeT, JJISI MOAJCP)KAHHUS OJWHAKOBOM TEMIIEpaTypbl B pa3HbIX MOMEIIEHHSX B HHUX
JeTaloT 6aTaper ¢ pasHbIM YHCIOM CEKIHH (TO €CTh C Pa3sHOW IUIOMAAbI0 HOBEPXHOCTH).
B Tex xomHaTaxX, B KOTOpBIC BOAA IOCTYNAET PAHbBIIE M MOITOMY HMeEeT 0ojiee BBICOKYIO
TEMITepaTypy, KOJIMIECTBO CEKIMI B OaTapesx JemaroT MEHbIIe, 1 HaoObopoT. Boxa B Takoii
OTOMHUTEIFHON CHCTEME IMPKYJIHPYET aBTOMATHYECKH, O TEX TOp MOKa B TMEYH TOPHUT
TOIIMBO. [l Toro 4yroObl LMPKYJSILMs Obula BO3MOXKHA, BCE IOpsiude TPyOONpPOBOABI U
oOparHbIe TPYOOIIPOBOABI B CHUCTEME JENaloT JHO0 BEPTHUKAIHHBIMH, JIMOO C HEOOIBITUM
YKJIOHOM B HYKHYIO CTOPOHY — TaK, YTOObI BOJa I10 HUM IUIa OT IJIABHOI'O CTOsIKa OOpaTHO
K KOTIIy TOJA JAEHCTBHEM CHIIBI TsDKECTH («caMOTEKOM»). CKOPOCTh LUPKYJISILUU BOJBI U
CTeIeHb 000rpeBa MOXKHO PEryJIMpoBaTh, YMEHbIIAs WM YBEJINYMBAs KOJIUYECTBO TOILIUBA,
CTOpaloIlero B Ie4YM B €IUHMIY BpeMeHH. Boma IHMPKyIupyeT B OTOIMUTEIbHBIX CHCTEMax
TAKOro THIIA TEM JIydlle, yeM OOIbIlle PACCTOSHUE IO BBICOTE MEXKAY KOTIOM U TOPSYUM
TpyOonpoBogoM. [lo3ToMy Medb ¢ KOTJIOM CTaparoTCs pacrojiaraTh Kak MOXKHO HIDKE —
OOBIYHO MX CTaBSIT B MOABANE JTHOO, IPH €TO OTCYTCTBUH, OMYCKAIOT IO YPOBHS 3EMIIH, a
TOPSTYUiA TPYOOIPOBOI IPOBOJIAT 110 YEPAAKY.

[ HopManbHOI PabOoThl OTONMUTENILHON CUCTEMBI OUE€Hb BAaXKHO, YTOOBI BHYTPU HEE He
ObU10 BO3ayxa. [l Bhlycka BO3AYLIHBIX MPOOOK, KOTOpPbIE MOI'YT BO3HHUKATh B TpyOax M
B Oarapesix, CIyXaT CIELUaIbHbIE BO3JYXOOTBOIYHMKH, KOTOPBIE OTKPBIBAIOTCSA IIPH
3aIl0JITHEHUH CHCTeMbI BOJOH (Ha pUCYHKE He MoKa3aHbl). Takxke Ha TpyOax B HHKHEH 4acTH
CHCTEMBI YCTaHABJIMBAIOTCS KPaHbl 8, IPU MOMOLIM KOTOPBIX U3 OTOMHUTEILHON CHCTEMBI ITPH
HEOOXOIUMOCTH CIIMBAETCS BOJA.

Jlns Toro 4to0bl YAydIIUTh LUPKYJIALMIO BOJAbI B CHCTEME BOISHOTO OTOILICHHS,
HE00X0IUMO
1) pacrnosoxuTh O0aTapen Ha OHOM YPOBHE C KOTJIOM
2) pacroiOXHUTh TOPSIYM TPYyOOIIPOBO] KaK MOYKHO HMXKE KOTJIA
3) pacmonoXuTh ropsiunid TPyOOIPOBO/] KAaK MOYKHO BBIIIIE KOTJIA
4) pacnoj0oXUTh OaTaper BBILIE PACHIMPUTENHLHOTO OaKka
JUis  peMOHTa YacTH CHCTEMbl  BOJSHOTO  OTOILICHHS, CMOHTHPOBAHHOM
C HCIIOJIb30BAaHUEM OJHOTPYOHOH CXEMBI, OT ropsidero TpyOONmpoBOJa OTKIIOYHIH
Oaraper0 B KOMHATE, pACIOJIOKEHHON Jaibllle BCEro OT TJaBHOTO CTOSKA.
B pesyubrare nipu npexxHeM pexxuMe padoThl KOTIia
1) Temmeparypa B OCTaIbHBIX KOMHATaX YBEIUYHUIIACH
2) TemMmeparypa B OCTAIbHBIX KOMHATaX YMEHBIIWIAChH
3) TemrepaTtypa B OCTAIbHBIX KOMHATaX HE U3MEHUIIACh

4) CUCTEMA BOASAHOI'O OTOINNICHUA II€pECTaia pa60TaTL
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Ilpu evinonnenuu 3adanus 19 ¢ pazeépuymovim omeemom UCHOABbIYIINE OMOENbHbBLI
aucm. 3anumwume cHauana HoMep 3a0anus, a 3amem omeem Ha Hezo. Ilonnviii omeem
001)#CeH GKIIOUAMb He MOJIbKO OMEEHl HA 60NPOC, HO U €20 PA38EPHYMOe, N02U1eCcKU
ceéA3anHOe 000CHO8aNUe.

[lpu MomepHHM3AIMK CHCTEMbI BOISHOTO OTOIUICHHS I[eYb, pabOTAOIIyI0 Ha
KaMEHHOM YrJjle, 3aMEHMJIM Ha Ie4b, PabOTAOIIyI0 Ha TPHUPOJHOM rase. YelbHast
TermoTa KameHHoro yris 22:1 07I[>1</Kr, npupoaHoro raza — 3,2¢1 07I[>K/Kr. Kak
HYKHO M3MEHUTH (YBEJIMYHUTH HUIIH YMEHBIINTH) MAcCy TOIUIMBA, CKUTAEMOT0 B IE€YH
B CJIMHHILY BPEMEHH, JJIS TOTO Y4TOOBI COXPAHUTH MPEKHIOK CKOPOCTh HUPKYIISAINH
BOJIbI B OTOIHUTEIbHOM crcTeMe? OTBET MOSICHUTE.

Yacrb 2

Ilpu evinonnenuu 3adanuii ¢ Kpamkum omeemom (3adanus 20-23) neo6xooumo
3anucamo Omeem 6 yKa3anHoM 6 meKcme 3a0aHus mecme.

CrutomHOH KyOMK C  peOpoM @ TIOTHOCTBIO —MOTPYXKEH
B IMJIMHAPUYECKANA COCYJ C JKMJIKOCTBIO IUNIOTHOCTBIO Py TaK, I

Kak IOKAa3aHO Ha PHCYHKE. PsoM C cocymoM ycTaHOBICHA --—
BEPTUKAIbHAs JINHEWKA, TIO3BOJISIONIAS OTIPES/ICIUTh TIOJI0KECHHUE A%
KyOmka B cocyde. lcmomp3ys pHCYHOK, YCTAHOBHTE
COOTBETCTBHE  MEXAYy  (PU3MYECKMMH  BEIMYHHAMH |
(dopMynaMu, IO KOTOPBIM MX MOXXHO PAaCCUHMTATh: K KaKIOMY
9JIEMEHTY HepBOr0 CTOJOLA IO0AOEpUTE COOTBETCTBYIOLIUM
9JIEMEHT M3 BTOPOIO M BHECHUTE B CTPOKY OTBETOB BbIOpaHHBIC LU(PHl TOA
COOTBETCTBYIOIIMMH OykBaMu. L{udpbl B 0TBETE MOT'YT MOBTOPSATHCSL.

OUBNYECKAS BEJINYUHA DOPMVYJIA
A) cuiia 1aBJieHus )KUJAKOCTH Ha HIDKHIOIO TPaHb KyOuKa 1 4 .
B) naBienue uIKOCTH Ha BEPXHIOI IPaHb KyOHUKa 3 Puc
B) cuma Apxumena, neficTByromas Ha KyOuK 2) pg 23
1
3) 3P x84
1 3
4) 3 84
4 3
5) 3Px84

OT1BeT:
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ToueuHoe Temo OpOIICHO BEPTHKATEHO BBEPX ¢ HAYAIBHOH CKOpOCcThIo 20 M/c.
Ompenenure, Kak H3MEHAIOTCS CleNyHOIIMe (U3MYECKHe BEIMYMHBI 338 TPETHIO
CeKyH/y HoJsiéra Teja: ITOTCHIMAbHAS SHEPTUsl Tela OTHOCHTEIBHO MOBEPXHOCTH
3eMiIH; KHHEeTHYecKast SHepIrHs Tella; MOIYJIb HMITYJIbCa TeJa.

JU1st Kask/10¥ BETMYMHBI OIPEJIeNINTEe COOTBETCTBYOIINH XapaKkTep N3MEHEHHS:

1) yBenuuuBaetcs;

2) yMeHbIIAeTCs;

3) HEe U3MEHSIETCSI.

3anumuTe B TAOAMIYY BHIOpAaHHBIE U(PHI I KOKTOH (GH3UIECKON BEITHINHBI 1TOJ
COOTBETCTBYIOIIMMH OykBamH. L{(pBI B OTBETE MOTYT ITOBTOPSITHCSL.

OUSNYECKHWE BEJIMYNHbI NUX UBMEHEHUWE

A) moTeHUMaNbHAas ~ JHEPTUS  Teja 1) yBenmmumBaetcs
MTOBEPXHOCTH 3€MIIH

OTHOCHTCIIBHO

2) yMenblnaercs

B) kunernueckas sHeprus rena 3) He u3MeHseTCH

B) momyns ummynsca Tena

A b B

OtBerT:

22 | ['opu3oHTaNBHO PACIONOKEHHBIH AucK pamuycoM R = 40 cM paBHOMEpPHO Bparaercs
BOKPYT BEPTHKAILHOH OCH, TPOXOSIIEH depes eHTp anucka. Ha prcynke m300paxén
rpaduK 3aBHCHMOCTH MOXYJSI JIMHEHHOW CKOPOCTH V' TOYeK AWCKa, JIekKAIIUX Ha
OJITHOM €ro pajuyce, OT pacCTOSHUS 7 10 LIEHTpPa JANUCKA.

Viomle RHII CBEPXY

0702 04 rwu

Hcnonb3ys pHCYHOK, BbIOEpUTE U3 MPEUIOKEHHOTO TEepeyHs 06a BEPHBIX
YTBEPXKICHUS. YKaKUTE UX HOMEPA.

1) YrnoBas cKOpOCTh BpallleHUs TUCKa paBHa 4 pajy/c.
2) JluHeiHas CKOPOCTh BpallieHust Touku 4 (CM. pUCYHOK) paBHa 1,6 m/c.
3) Yckopenue Touku B B 2 pasa 0oJibliie YCKOPEHHS TOUYKH A.

4) Tak KaKk IHCK BpallaeTcsi PaBHOMEPHO, IMHEHHAs CKOPOCTb TOUKH B paBHa
JIMHEHHON CKOPOCTH TOUKH A.

5) [lpu yBenWYCHWW YTIJIOBOW CKOPOCTH BpalleHHs JHUCKa B 2 pasa rpaduk
3aBUCUMOCTH a(7") IPOAAET Yepe3 ToUKy X (CM. pUCYHOK).
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Y4YeHUK pelms HM3y4duTb NIEKTPUUECKYIO LEeMb, CXema
KOTOpOil nM300paXkeHa Ha PUCYHKE, COCTOALIYI0 M3 TPEX
PE3UCTOPOB M MCTOYHMKA ITOCTOSIHHOrO HampspkeHus U.

Pesucropsl, KOTOpBIC HCIIOIb30Ball YYCHUK,
MPEJICTaBISIIOT ~ COOOM  TOJCTBIE  TPOBOJOKH W3
OJIMHAKOBOI'O METajlia, OJIMHAKOBOU IUIOIAIHA U

MOTMIEPEYHOTO CEUCHHsI, HO Pa3HOU THHBL VI3BECTHO, 4TO

JUTMHA TIPOBOJIOKK | B 1Ba pa3a MEHBIIIE JITUHBI IPOBOJIOKH 2, a JJIMHA TPOBOJIOKH 2
B/Ba pa3a MEHbBIIC IMHBI MPOBOJOKH 3. CONPOTHBICHHE COCIMHUTEIHHBIX
MIPOBOJIOB MIPEHEOPEKUMO MAJIO.

CHavana ydYeHHK, He coOHpas Ienb, H3MEPHJI IO OTACIBHOCTH COIPOTHBICHUS
yuactkoB ABu CD nenu. 3ateM OH coOpaji Ielb U HM3MEPHI HANpsHKCHUE Ha
pesuctope | u HampsbkeHune Ha pesuctope 2. Ilociae 3TOro ydYeHHK pacCUhTal
MOIIHOCTH, BEIIEIIsIEMBIE Ha pe3rcTope 1 u Ha pesucrope 2.

Kakue yTBep KIeHUsI COOTBETCTBYIOT PE3yIbTAaTaM MIPOBEICHHBIX KCIICPHUMEHTOB?
U3 1ipeIosKeHHOT 0 TIEPEYHs YTBEPIKICHNH BEIOCPUTE 06a TIPABUITbHBIX. Y K&KUTE UX
HOMEpa.

1) Tlpu pa3oGpaHHOl LIEMU CONPOTHBIEHUE y9acTKa 4B MeHbIE COMPOTUBIEHHS
yuactka CD.

2) Cuna TOKa, MPOTEKAIONIEr0 dYepe3 pe3ucTtop 2, OOJbIle CHIBI TOKA,
MIPOTEKAIOLIETO Yepe3 pe3ucTop 3.

3) Hanpspkerue Ha pesuctope 1 Gosbliie HANPSHKEHHS HA pe3ucTope 2.
4) Hanpsokenne Ha pe3ucTope | paBHO HANPSHKEHHUIO HA PE3UCTOpE 3.

5) MourHocTb, BbLACIsIEMast Ha pe3ucTope 1, GoIbliie MOIIHOCTH, BBIACISEMO Ha
pesucrtope 2.

OTtBeT:

Yacrts 3

na omeema na 3adanus vacmu 3 (3a0anusn 24—27) ucnonwv3yiime omoeabHulil JUCH.
3anuwume chavana Homep 3a0anus, a 3amem omeem na Hezo. Omeenmsl 3anucvleaiime
uémeko u pazoopuuso.

(ITo matepuanam Kamseesoii E.E.)
Ucnone3yss  kaperky  (Opycok) ¢  KpPIOYKOM, JUHAMOMETP, OJWH  Tpy3
U HAIPaBILIIONIYIO  peiiKy, coOepure OKCICPHUMEHTAIBHYIO  YCTaHOBKY  JUIS
ornpeneneHus ko3 ureHTa TpeHUs CKOIBXKEHNS MEXKAY KapeTKOH U MOBEPXHOCTHIO
perKu.
B Gnanke oTBeTOB:
1) cnenaiiTe puCyHOK 9KCIIEpUMEHTAILHON YCTaHOBKH;
2) 3anumure GopMyiry Juist pacuéra Kod(h(GUIMEHTA TPEHUST CKOJIbKCHHSI,
3) ykaxuTe pe3ynbTaThl H3MEpEeHHs Beca KapeTKH C TPY30M U CHIBl TpPEHHSA
CKOJIBKEHHS TIPU IBUKCHUH KAPETKH C TPY30M 10 TIOBEPXHOCTH PEHKH;
4) 3anuIIMTe YUCIICHHOE 3HAYCHUE KO PHUIIMEHTA TPSHHUS CKOIBKCHHUSI.

© Cratl'pag 2013 ¢

Ouznka 9 kinace Bapuanr 2 14

3aoanue 25 npeocmaensem co06oil 60npoc, HA KOMOPLLL HEOOX00UMO Oamb
nucomennwvtit omeem. Ilonuwviii omeem 00x4#ceH cooeprcams He MONbKO OMEem HA
80NPOC, HO U €20 PA3BEPHYMOE, 102UYECKU C8A3AHHOE 0D0CHOBAHUE.

B aByx 3akphITBIX cOCyJaX OJWUHAKOBOTO O0BEMa HAXOJIUTCS OJMHAKOBOE
KOJIMYECTBO MOJIEKYJ OJHOTO U Toro xke ra3a. Cocyn 1 pasmeméH B TEmIOM
TTOMEIICHUH, COCY/ 2 — B XOJIOAHOM. B KakoM M3 COCy/Z0B BHYTPCHHSISI SHEPTHUA Ta3a
meHbire? OTBET HOSICHUTE.

na 3ad0anuii 26—27 neodxooumo 3anucamsy noiHOE peuienue, GKlOYaAlOuiee 3anuch
Kpamkozo ycnoeus 3aoauu ([amno), 3anucv Gopmyn, npumeHenue KOmMOpwvIX
HeoOX00uUMo U O00CMAMOYHO 0711 pPeWeHUs 3a0auu, a MmakKxyice MamemamuiecKue
npeodpazoseanusn u pacuémol, NPUEOOAUUE K YUCTIOB0MY OMEEMY.

3arpatug konuyecTBO TernoThl O = 1 MJIK, U3 HEKOTOPOH MAcChl Jb/ia, B3STOTO
npu temnepatype —# °C, nonyuusu Bogy npu temmneparype +# °C. HsBecTHo, uTo

— YacCThb OT 3aTPAaY€HHOI'0 KOJIMYECTBA TCIUIOTHI ITOMIJIa HA HArpE€BaHUE JIbJA. KpOMC
5

TOTO, M3BECTHO, YTO YyJEJbHas TEIJIOEMKOCTh JibJla B 2 pa3a MEHbIIE YJEIbHOMN
TerIo€MKOCTH BOABI. OmpenennTe KOJIHMYECTBO TEIUIOTHI Qx, KOTOpOE TMOIUIO Ha
MPEBPAICHUE JIbJIA B BOJLY.

Juist TOro 4TOOBI CABUHYTH OPYCOK BJIOJIb MIEPOXOBATON TOPU3OHTAILHON TNIOCKOCTH,
TpeOyeTcsi TPHUIIOKUTH TOPU30HTAIBHO HarpaBleHHyo cuiny Fj. g Toro 9ToObI
yIepKaTh HEMOABIDKHO 3TOT e OpyCOK Ha IMIEPOXOBATOM IIOCKOCTH C YIJIOM IIPH
ocHOBaHMH 45° W ¢ TeM ke Kod(HUIMEeHTOM TpeHus, TpeOyercs cuma [,
HalpasJIeHHAs! IapaJUIEIbHO HAKJIOHHOW IIOCKOCTH.

VYuuteiBasg, uTO KOI()OUIMEHT TpeHHs MEXAy I[OBEPXHOCThIO Opycka U
MOBEPXHOCTBIO MIOCKOCTU paBeH i = 0,5, ompeaenure OTHOIICHHE MOJIYJCH 3THX

F
CHiIn = —1 OtBeT OKPYIJIUTE A0 COTBIX TOJICH.
2
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KpnTeplm OLICHUBAHUSI 3aJIaHUI C pa3BépHyTI>IM OTBETOM
BOIIﬂHOC OTOIlVICHHUE

Heo6xoanMocTh B OTOINICHMH BO3HHMKJIA B HE3almaMsATHBIC BPEMEHA, OXHOBPEMEHHO
C T€M, KaK JIIOAUM HAy4YMJIHCh CTPOMUTH Ul ceOsd camble INPUMHUTUBHBIE Xuiauia. [lepsble
KUIMILA OTaIIMBAJIUCh KOCTpaMM, IIOTOM MX CMEHWIM Odaru, 3areM — Inedd. B xoge
TEXHHYECKOro Iporpecca CUCTEMbl OTOIUICHHMS IIOCTOSIHHO COBEPIIEHCTBOBAJIUCH U
yilydmiaiauck. Jlroan y4uiauch OPUMEHATh HOBBIE BHUIBI TOIUIMBA, NPHIYMBIBAJIM pa3HbIE
KOHCTPYKLUH OTOIMTENBHBIX NPHOOPOB, CTPEMUIMCh YMEHBIIUTH PAacXOi TOPIOYEro H
caenatb padOTy OTONHUTENbHOW CHUCTEMBbl AaBTOHOMHOM, He TpeOyromeil MOCTOSHHOrO
KOHTPOJIS 4uenoBeka. B Hacrosimee BpeMms HauOoJblliee paclpOCTpaHEHHE MOTYUYHIIH
CHCTEMBl ~ BOASHOTO  OTOIUIGHHS, KOTOpOe MpUMEHsieTcss i oborpeBa  Kak
MHOTOKBapTUPHBIX JIOMOB B TOpOJaX, TaK M HEOONBIINX 3JaHHW B CEIILCKOW MECTHOCTH.
[Mpuanun paboTHl CHCTEMBI BOASHOTO OTOIUICHHS (CM. PHCYHOK) yJOOHO IOSCHHTH HA
MpUMEpEe OTOIUTEIIFHON CHCTEMBI HEOOIBIIIOTO KUIIOTO I0MA.

Pucynox. Cucmema 60051020 omonieHusi HeOOIbULOZ0 HCULO20 OOMA

HcTouHNKOM TENIOThI sl OTOMUTENBHON CHUCTEMBI CIIYKUT Iedb |, B KOTOpPOM MOTYT
CropaTh pas3lM4HbIe BHJBI OPraHMYECKOTO TOIUIMBA — JApOBa, TOP(, KaMEHHBIH yTroJb,
MIPUPOHBINA Ta3, HePTenpoayKThl u np. Ileus HarpeBaet Boxy B Kotie 2. [Ipu HarpeBaHum
BOJIa pacIIupsieTcs U e€ MIIOTHOCTh YMEHBIIAeTCs, B Pe3ybTaTe Yero OHa IMOJHUMACTCS M3
KOTJIa BBEPX II0 BEPTHUKAJIBHOMY TJIABHOMY CTOSIKY 3. B BepXHe#l 9acTH TJIaBHOTO CTOSIKa
PacIoNIOKEeH UMEIOIINN BBIXOJ] B aTMOC(epy pacIIUpUTEIbHBIH 0ak 4, KOTOPBIA HEOOXOIUM
13-3a TOro, YTO 00BEM BOJBI YBEJINYMBAETCA NP HarpeBaHUU. OT BepXHEH 4acTH IJIaBHOTO
CTOKa OTXOAMT Tpyba 5 («ropsunmii TpyOONIpoOBOI»), MO KOTOPOMY BOJa MOAAETCH
K OTONUTENBHBIM NpubopaM — OarapesM 6, COCTOSILUM M3 HECKOJBbKUX CEKLHUH Kaxias.
[ocne mpotekanus yepe3 OaTaper OCTHIBIIAS BoJa MO 00OpaTHOMY TpyOompoBoay 7 BHOBb
MOMaaaeT B KOTEN, OMATh HArpeBaeTCs M CHOBA MOJHMMAETCS 1O TIaBHOMY CTOsKY. [Ipu
HauOoJee TPOCTON OJHOTPYOHOM cxeme Bce Oaraped COCIUHSIOTCS IPYT € APYTOM TaKUM
00pa3oM, YTO BCE CEKIMM OKAa3bIBAIOTCS MApaJUICIBHO TOACOCTUHEHHBIMH K TOpSYeMy H
K oOpaTtHOMY TpyOonpoBoay. I1ocKoIbKYy BOJa PH MPOTEKAaHUH Yepe3 OaTaper MOCTEICHHO
OCTBIBACT, JUISl TOJJCPKAHUS OJMHAKOBOM TEMIIEpaTyphl B pa3HbIX MOMEIICHHUSX B HHUX
JIeJIal0T Oaraper ¢ pa3HbIM YMCIOM CEKLMH (TO €CTh ¢ pa3HOW IUIOMIA[bI0 MOBEPXHOCTH).
B Tex xoMmHaTax, B KOTOpblE BOJa MOCTYIAeT PaHbIIe U IO3TOMY MMEeT 00Jiee BBICOKYIO
TeMIIepaTypy, KOJIMYEeCTBO CeKIMH B Oarapesx AelaloT MeHbIle, U Hao0opoT. Bona B Takoii
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OTONHUTEIHFHON CHUCTEME LUPKYJIHUPYEeT aBTOMATHYECKH, 0 TE€X IOp TOKa B IEYH TOPUT
TOIUTHBO. JIJIsT TOrO YTOOBI IMPKYISANHS ObLTa BO3MOXKHA, BCE TOPSYHC TPYOOIPOBOABI U
oOparHble TPyOONPOBOABI B CHUCTEME JENaloT JHO0 BEPTHUKAIHHBIMH, JINOO C HEOOIBITUM
YKJIOHOM B HYKHYIO CTOPOHY — TaK, YTOObI BOJa 110 HUM IUIa OT IJIABHOI'O CTOsIKa OOpaTHO
K KOTIIy TOJA JAEHCTBHEM CHIIBI TsKeCTH («caMOoTEKoM»). CKOpOCTh LUPKYJIALUM BOIBI U
CTeINeHb 000rpeBa MOXKHO PEryJIUPOBaTh, YMEHbIIAs UM YBEIWYMBas KOJIUYECTBO TOILIUBA,
CTOpaloIlero B Me4YM B eIMHMIY BpeMeHH. Boma IHMpKyIupyeT B OTONMUTEIbHBIX CHCTEMax
TAKOro TUMA TeM JIy4llle, YeM OOJbIIe PACCTOSHHE MO BHICOTE MEXKIY KOTJIOM U TOPAYHM
TpybonpoBonoM. [loaToMy meub ¢ KOTJIIOM CTaparoTCsi pacrojaraTb Kak MOXKHO HHXKE —
OOBIYHO WX CTaBAT B MOJBaJie JHOO, MPH €r0 OTCYTCTBHH, OMYCKAIOT JIO YPOBHS 3eMJIH, a
TOPSTYUiA TPyOOIIPOBOI IIPOBOJIAT 110 YSPAAKY.

Jliis HopManTbHOM PabOThl OTONMTEEHOW CUCTEMBI OYE€Hb BaXKHO, YTOOBI BHYTPH He€ He
ObUTO BO3Iyxa. [y BBIMyCcKa BO3IYIIHBIX MPOOOK, KOTOPBHIE MOT'YT BO3HHKATh B TpyOax W
B Oarapesix, CIyXaT CIELUaIbHbIE BO3JYXOOTBOJUMKH, KOTOPbIE OTKPBIBAIOTCS IpU
3aIl0JIHEHUH CUCTEMbI BOJOH (Ha pUCyHKe He Moka3aHbl). Takxke Ha TpyOax B HHKHEH 4acTH
CHCTEMBI YCTaHABJIMBAIOTCS KPaHbl §, IPU MOMOLIM KOTOPBIX U3 OTOMHUTEIbHONH CUCTEMBI ITPH
HEOOXOIUMOCTH CITUBAETCS BOAA.

ITpu MopepHU3AMUK CUCTEMBI BOSIHOTO OTOIUICHHS 11€4Yb, pAOOTAIONIYI0 HA JIPOBAX,
3aMEHUITH Ha TIeYb, pabOTAIOIIYI0 HA IPUPOIHOM rase. Y IelbHas TeIUIoTa CropaHus
npos 1 O7I[>1</Kr, MpUpPOJHOro raza — 3,2 10 Jlx/kr. Kak HYKHO HW3MEHUTh
(YBEMYHTh WM YMEHBIINTH) MAacCy TOIUIMBA, CKHTAEMOrO B TI€YH B CIUHUILY

BpEMCHHU, JIsI TOrO YTOOBI COXpaHUThb MPEKHIOK CKOPOCTh HHUPKYJIALWN BOJbI
B OTOINMUTENBHOU cucTeMe? OTBET MOSICHUTE.

O06pa3en BO3MOKHOTO OTBETa

1. YMeHbIIUTb.

2. CKOpOCTh IMPKYJISIIMU BOJBI B OTONUTEIBHON CHCTEME IPH IPOYUX PABHBIX YCIOBHUSIX
OIIPE/ICNSICTCS. CKOPOCThIO HArpeBaHUsl BOABI B KOTIe. [IpH cropaHuu MpUPOTHOTO Trasa
BBIJICTISACTCA 6OJ'ILH_ICC KOJIMYCCTBO TCIJIOTHI, YEM IIPpU CTOpPAHUHN TaKOM K€ MaccChl ApOB, U
BoJa B KOTJIe HarpeBaercsi ObicTpee. llodTOMy miIsi COXpaHEHHsS TPEXKHEH CKOPOCTH
TUPKYJSIOUA BOABI B CUCTEME HGO6XOI[I/IMO YMEHBIIUTH MAacCCy C)KUTra€MOro B II€YU TOIIMBA.

Coaep:kaHue KpuTepus Banabt

Hpe}ICTaBHCH HpaBHJ’ILHLIﬁ OTBET Ha BOIIPOC, W TMPUBCACHO AOCTATOYHOC 2
06OCHOB8.HI/Ie, HE COACPIKAIIICC OIIHOOK.

IIpencraBieH npaBUIIbHBIN OTBET Ha IIOCTABJIEHHBIN BOIIPOC, HO €r0 000CHOBaHHE

HE SBJISICTCA JOCTATOYHBIM, XOTSA COACPIKUT o0a sJeMeHTa MIPpaBUJIIBHOTI'O OTBETA

WM yKa3aHHe Ha (QuinuecKkue sBIEHUs (3aKOHBI), IPUUACTHBIE K 00CYKIaeMOMy

BOIIPOCY. 1
W

IIpencraBienbl KOPPEKTHBIE PACCYKACHUSA, IPUBOIAILUE K IPABUIBHOMY OTBETY,

HO OTBET SIBHO HE c(hopMyIHpOBaH.

HpeﬂCTaBHCHH O6H_II/IC pacCyXa€Hus1, HE€ OTHOCAIIMUECd K OTBETY Ha
MIOCTaBJICHHBIN BOIIpOC.

nim 0
OTBer Ha BOIPOC HEBEPEH, HE3ABUCUMO OT TOIO, YTO PACCYKIECHUs IPAaBUIIbHBI,
HEBEPHBI WJIM OTCYTCTBYIOT.

Maxcumanvhwiil 6an 2
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(ITo maTepuanam Kamzeeoii E.E.)
Wcnone3yst kapetky (OpycoK) ¢ KpHOYKOM, JAWHAMOMETP, TPH OJHWHAKOBBIX
rpy3a d HalpapisIoOIIy0 peiiKy, coOepuTe SKCIEPUMEHTAIBHYIO YCTaHOBKY IS
W3yYCHHS CBOWCTB CHJIBI TPCHHS CKOJBKCHHUS MEXIY KapeTKOH M MOBEPXHOCTHIO
peiiku. ITocTaBbTe Ha KapeTKy OJUH I'Py3 M U3MEPHTE CHILy, KOTOPYIO HEOOXOIUMO
NPWIOKUTh K KapeTke C Tpy30M, Ui TOro 4ToObl ABHTraTth €€ C MOCTOSHHOMN
CKOpOCTBI0. 3aTeM MOCTaBbTE Ha KAPETKY ellé ABa IPy3a U MOBTOPUTE IKCIIEPHUMEHT.
B Gnanke oTBeTOB:
1) cnenaiiTe pUCYHOK SKCIIEPUMEHTAIbHON YCTaHOBKH;
2) 3anmmmre GOpMyITy ISl pacu€Ta MOYJISI CHITbI TPEHHS CKOJIBKCHHS,
3) yKaXuTe pe3ylnbTaThl M3MEPEHHUsS] Beca KapeTKH, Beca rpy3a ¥ MOAYJS CHIIBI
TPEHUS CKOJIBKECHUS TIPH IBUYKEHHH KapPETKU C OJIHUM IPY30M U C TPEMsI Ipy3aMH 10
MMOBEPXHOCTH PEHKH;
4) cienaiTe BBIBOJ O CBS3M MEKIY MOIYJIEM CHJIBI TPEHHUS CKOJIBKEHHUS U MOYJIeM
CHUJIBI HOPMAaJIBbHOM PEaKUH OTIOPHI.

XapaKTepuCTHKA 000py/10BAHUSA

IIpu BBINOIHEHUM 3aJaHUs HCIIOIb3YETCsl KOMILIEKT 000pynoBanus Ne 4 B cocrase:

— xapertka Maccoii (100+ 2) ;

— 3 rpy3a maccoii (100 + 2) ;

— IMHaMOMETp IIKOJIbHBIN ¢ Tipeaenom nm3mepenus 4 H (morpemmnocts 0,1 H);

— HATIpaBJLIIOLIAs peiKa.

Buumanue! Ipu 3ameHe kakoro-iu0o srieMeHTa 000pyI0BaHKs Ha aHAJOTUYHOE C APYTUMH
XapaKTepUCTUKaMH HEOOXOAMMO BHECTH COOTBETCTBYIOIIME HW3MEHEHUs B olpasel
BBIMOJIHEHHS 3a1aHUSL.

Oo0pa3en BO3MOKHOT0 BHINOJIHEHUS
1. Cxema 3KCIIepUMEHTAIbHON YCTaHOBKH:

N

!

Yre

2. F,

arn = Frp (P PABHOMEPHOM JIBIKEHHM);

E

wp =MUN, N=P= F, =puP.

3.0mmiT 1: Frgp, =0,4H; P=2,0H.

Ongwit 2:

s = 0,8 H; P=4,0H.

4. Tlpu BO3pacTaHMM Beca KapeTKW ¢ Tpy3amH (a 3HAYUT, U MOJYJS CHJIBI HOPMAaJbHOU
peaxIy Orophl) B ABa pa3a MOAYJh CHIIBI TPEHUS CKOJIBKEHHS TAKXKe YBEIHMUMICS B 2 pasa.
CrneoBaTenbHO, MOYJIb CHIIBI TPEHUS CKOJIBKEHHS TIPSIMO TTPOMOPIIHOHAIICH MOIYJIIO CHITBI
HOPMAJIbHOM PEaKIUH OMOPBHI.
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Ykazanue sxcnepmam

1. I'panunpsl WHTEpPBAIOB 3HAYEHWH, BHYTPH KOTOPBIX MOTYT OKa3aThCs H3MEPEHHBIE
BEJIMYMHBI, OIPEJACISIIOTCS, BO-TIEPBBIX, MOTrpenIHOCThI0 nuHamomerpa (+£0,1 H) wu, Bo-
BTOPBIX, JIOBOJIBHO CHWJIBHO 3aBUCAT OT CIydyalHbIX Je(eKToB 00pabOoTKM TpyHIMXCS
noBepxHocteil. Takum 00pa3oM, TMOTPEHIHOCTh U3MEPEHUsT CWIIBI  TSITH  MOMET
cocraButh ~0,2 H.

2. Heo0Xx01uMO y4ecTb, YTO Pe3yJibTaThl H3MEPEHHS CUJIbl TPEHUSI CKOJILKCHUs (CUIIBI TSITH)
Oy/IyT 3aBHCETh OT MaTepHaia MOBEPXHOCTH PEUKH.

Conep:xkaHue KPpUTepUs banabl

[TomHOCTBIO TPAaBUIIBHOE BBIMIOJHEHUE 3a/IaHHs, BKIIIOYAroIIee B ceOs:

1) cxemMaTU4HBIN PUCYHOK DKCIIEPUMEHTAIBHOHN yCTaHOBKH;

2) GopMyIIbl, CBSI3BIBAIOLIME APYT C JIPYrOM H3MEpSEeMbIe BEIUYUHBI (8 OaHHOM
cayuae — cuny mpenus CKOnvdcenus (Cury msau) u Cuiy HOPMAIbHOU pearyuu
onopul (6ec Kapemku ¢ epy3amu));

3) mpaBWIBLHO 3alMCAHHBIE PE3yJBTATHl MPSIMBIX U3MEpPEHUH (6 dannom ciyuae —| 4
|pe3yILmamol UsMepenus 8ecda Kapemku ¢ epy3amu U CUNbl MPeHUsl CKONbHCEHUS.
(cunvl mseu));

4) HajnMyMe NPaBUIBHOTO BBIBOJA O MPSAMO MPONOPLUOHATBHOW 3aBHCUMOCTH
MEXIY MOIYyJEeM CHIbl TPEHHS CKOJNBXKEHUS W MOJYJIEM CHIIbI HOPMalbHOU
peaKIuu ONopkL.

[IpuBeneHs! BCe DIIEMEHTHI IIPABIILHOTO 0TBeTa 14, HO
JonyiieHa omroka GopMyIMpoBKe BBIBOAA.
W
JonymieHa ommoOKa mpu 0003HAYCHUH AUHUIL U3MEPeHHs (PU3NIECKUX BEITNYHH. 3
Wi
JlomnymieHa onmmoOKa B CXeMaTHYHOM PHCYHKE SKCIIEPHMEHTAIBHON YCTaHOBKHU, HITH
PHCYHOK OTCYTCTBYET.
ChenaH pUCYHOK OKCIICPUMEHTAIBHOW YCTAHOBKH, TPABHJIBHO MPUBEICHBI
3HAYCHUS MPSAMBIX M3MEPCHHWH BEIMYWH, HO HE 3amucaHa (opmysia s CBS3H
U3MEPSEMbIX BEITMYHH.

nim
IIpaBwibHO TIpUBENCHBI 3HAYCHUS MPSIMBIX WM3MEPEHUH BEJIWYMH, 3allHCcaHa
(hopmyra Ui CBSI3M M3MEPSIeMbIX BEJIMYMH, HO HE CHeJaH BBIBOJX M HE NMpUBEACH| 2
PHUCYHOK 3KCIIEpUMEHTAILHON YCTaHOBKH.

nim
IIpaBuwiibHO NpUBENEHBI 3HAYEHMS MPSIMBIX HM3MEPEHMH, MPUBEAEH NPAaBUIIbHBIN
BBIBOJI, HO OTCYTCTBYIOT PHUCYHOK DKCIIEPUMEHTAIBHOM YCTAaHOBKH U (hopMyIna Juist
CBSI3H N3MEPSIEMBIX BEJTUYHH.

3anucaHbl TOJIBKO MPaBUJIBHBIC 3HAYCHUSA MTPAMBIX H3MCpeHHﬁ.

1
[IpencraBieHa TONBKO MPaBWIBHO 3amucaHHas (GopMmyia st CBSI3H U3MEPSEMbIX
BEJIMYHH. 1
NJIn

HpI/IBe,Z[eHO MNpaBUWJIbHOC 3HAUYCHHUE TOJIBKO OJHOI'0 U3 IMPSAMBIX I/I3MepeHI/II71, n
CICJIaH PUCYHOK 3KCH€pHMCHTaJ'II:HOI>i YCTaHOBKH.

Bce cmydam BBINONHEHWS, KOTOpBIE HE COOTBETCTBYIOT —BBIIICYKA3aHHBIM
KpuTepusiMm BbicTaBienus 1, 2, 3 wnm 4 OamioB. Pasposnennsie 3amucu.| 0
OTCyTCTBUE MOMBITOK BBITOJHEHHS 33/IaHHSI.

Maxcumanvrviit 6ann 4
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B ByX 3akphITBIX COCyJIaX OIMHAKOBOTO OOBEMAa HAaXOIUTCS OIMHAKOBOE
KOJIMYECTBO MOJIEKYJl OAHOro M Toro e ra3a. Cocyn 1 pasmeméH B TEMIOM
MOMEIIEHUH, COCyJl 2 — B XOJOJHOM. B KakoM M3 cOoCy/l0B AaBlieHue ra3a Oosblie?

OTBeET NOSICHUTE.

Oo0pa3zen BO3MOKHOTO 0TBETA
1. Omsem: B cocyne 1.

2. Obocnosanue. HaBJ’IeHI/IC ra3a 3aBUCHUT OT 4HCJIa COY}IapeHI/Iﬁ MOJICKYJI Ta3a O CTCHKH
CoCyJa B CAUHULIY BPEMCHHU. Yucino coyz[apeHHi'I MOJICKYJI 3aBHCUT OT CKOPOCTH
Xa0TUYECKOIr0 ABMIKCHUS MOJICKYJI, KOTOpasi, B CBOIO O4Y€pPECb, 3aBUCUT OT TEMIICPATYPhbI —
C YBCIIMYCHUEM TEMIIEPATYPBI CKOPOCTH XaOTHUICCKOI'O (TeHJ’IOBOFO) ABMIKCHUA MOJICKYJI ra3a
YBEJIIMYNBACTCA. Tak kak TEMIIEpaTypa ra3a B TEIIOM MOMEIICHUN 0oJbIIe TEMIICPATypPhI
rasa B XOJIOJHOM NOMENIIEHNH, TO U CKOPOCTH MOJICKYJI, U JaBJICHUC Tra3a B IEPBOM COCYJE,

pa3MeniéHHOM B TEMIOM MOMEIICHUH, Oy IyT OOJIbIIIE.

Coneprxanue KpuTepusi

Bbanabl

HpeﬂCTaBHCH HpaBHJ’IBHBIﬁ OTBET Ha BOIIPOC, U TMPHUBEACHO AOCTATOYHOC
O6OCHOBaHH€, HE COACPIKAIICC OIINOOK.

2

[IpexcTaBieH npaBUIIGHBIN OTBET HA ITOCTABICHHBII BOIIPOC, HO €r0 00OOCHOBAHHE
HE SBJIETCS] AOCTATOYHBIM, XOTS COIEPKUT 00a 3JIEeMEHTa IPAaBUILHOIO OTBETa
WIN yKa3zaHue Ha (U3UUECKUe SBJICHUS (3aKOHbI), IPUYACTHBIE K 00CYXKIaeMOMy
BOIIPOCY.

W
IIpencraBieHbl KOPPEKTHBIE PACCYKACHUS, IPUBO/IAIINE K NTPAaBUIIBHOMY OTBETY,
HO OTBET SBHO He c(hopMyIHpOBaH.

IIpencraBiensl oOmMe pacCcyXJEHUs, HE OTHOCSIIUECS K OTBETY Ha
MTOCTaBJICHHBINA BOIIPOC.

nin
OTBeT Ha BOIIPOC HEBEPEH, HE3ABUCHUMO OT TOTO, YTO PACCY)KJIEHUS MPABUIILHBI,
HEBEPHBI MITH OTCYTCTBYIOT.

Maxcumanvroi 6an
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3arpatus konuuecTBo TermnoThl O = 1 MJIxk, U3 HEKOTOPO Macchl Jibjia, B3STOTO

npu temneparype —f °C, nonyuunu Boxy npu temmeparype +f °C. H3BecTHo, 4TO
1

? YacCTb OT 3aTPavYCHHOI'O KOJIMYCCTBA TCIIJIOTHI ITOIJIa HA HAI'PEBAHUE BO/IbI. KpOMe

TOTO, M3BECTHO, YTO yJEJIbHAs TEIUIOEMKOCTh JbJla B 2 pa3a MEHbIIE yJIeIbHON
TEIIOEMKOCTH BOJBL. OMpeenuTe KOJINYECTBO TEIUIOTHI Qx, KOTOpOE TIONUIO Ha

MpeBpalicHUE JibJia B BOAY.

Bo3MosKHBII BAPDHAHT pelieHnst

ano: Pewenue.
Q1 = 1 MJx = JIEn 1o Hayajla CBOEro INIaBJIEHHS U BOJIA ITOCJIE OKOHYAHUS
=1 000 000 JTx; IJIABJICHUS JIb/Ia HATPEBAIOTCS HA OJIMHAKOBYIO TeMIiepaTypy Az.
1 Q1:Q2+Q3+QX-
QQ EQI;
KosraecTBo TEmoTHI, moteiee Ha HarpeBaHUe BObI:
1
Cy = lc . Q) =medt = 0,
1 5B 3
0=2? KonuyecTBO TEmIOTHI, MOMIEAIIECE HA HATPEBAHKE JIb/A!
x 1 1 1
Q3 = mcHAt =m - ECBAt = EQZ = ng

1 1 1
3naunr, O, = EQI + EQI +0,.= EQI + 0.

1
Orcrona Q= EQl =500 000/ x = 500 xIx.

Omeem: Q= 500000 [k = 500 kJIx.
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Copnepxanune kpurepus banbl Jns Toro d9TtoOBI CHBHHYTH OpYyCOK BIOJb IIEPOXOBATOW TOPH30HTAIBHOM

[IpuBeIEHO TIOTHOE TPABMIILHOE PELICHUE, BKIIOYAOIIEE CIIEAYIOIIME DIEMEHTBI: IJIOCKOCTH, TpedyeTcsi MPHIIOKUTh IOPU3OHTANBLHO HamnpaBieHHylo cuiy Fj. Jlns
1) BepHO 3an1caHO KpaTKOE yCIOBUE 3aJaul; TOTO YTOOBI CABMHYTH A3TOT K€ OpPYCOK BBEPX BJOJH MIEPOXOBATOH HAKIOHHOM
2) 3amucaHbl ypaBHEHHS M (DOPMYIBI, IPUMEHCHHE KOTOPBIX HEOOXOIMMO M IUTOCKOCTH C YTJIOM TpH OCHOBaHWH 45° M ¢ TeM ke Kod(pduImeHToM TpeHus,
ZOCTATOYHO JUIS PCLICHHS 3a/1a4i BBIOPAHHBIM CIIOCOOOM (6 OaHHOM peutenuu — Tpebyercs cuna [, HanpaBiieHHas NapauieIbHO HAKJIIOHHON IIOCKOCTH.
VpaeHeHue menniogoco 6ananca ¢ yuémom npoyeccos Hacpesanusl ivod, niagienus| 3 VuuTeiBasg, 49To KOI(P(ULUHUEHT TpPEHHs MEXKIy IOBEPXHOCTbIO Opycka M
1604, HAZPesanis 600bl); . MOBEPXHOCTHIO TIOCKOCTH paBeH 0,5, ONpeNennTe OTHOIIEHUE MOJLYJIEW DTUX CHIT
3) BBINOJMHEHBI HEOOXOAMUMBIC MaTeMaTHYeCKHe MpeoOpa3oBaHus M PacyEThl, R
NPUBOJAIINE K MPAaBUIBHOMY YHCIOBOMY OTBETY, M MPEACTABICH OTBET; NpHU n = —-. OTBET OKPYTJIUTE JIO0 COTHIX JOJCH.
9TOM JOIYCKAETCS PEIICHUE «II0 YACTAMY (C MPOMEKYTOUHBIMU BHIUUCICHUSIMU). 2
[IpaBunbHO 3amucaHbl HEOOXOMMMBbIC (OPMYJIBI, MPOBEICHBI BBIYMCICHUS, U
HOJy4eH OTBET (BEPHBIH MM HEBEPHbIHA), HO JOHylleHa OmMUOKAa B 3aIMCH B03MO:KHBIii BADHAHT pelleHust
KpaTKOTro ycJIoBUs uiu nepesoje enunu B CU.

WIn ano: Pewenue.
[IpencraBieHo MpaBUIBLHOE PELICHWE TOJNBKO B 00IIEM BuUje, 03 KakuxX-1u0o 2 . .
YHCIIOBBIX PACYETOB. a =45 Ha pucynkax a) n 6) n300pa’keHbI CHIIBL, ICHCTBYIOIINE Ha OPYCOK

WIN B IIEPBOM ¥ BO BTOPOM CITyJasiX.
3ammcaHbl ypaBHEHUsT W (DOpMYIIBl, IPHMEHEHHE KOTOPBIX HEOOXOAWMO U u=0,5. . o
JIOCTATOYHO IS PEIICHHMs 3aJa4l BHIOPAHHBIM CIIOCOOOM, HO B MAaTEMaTHYECKUX & . 7 Fy
peoOpa30BaHUSIX MM BRIYUCICHUSIX JOMYIICHA OMINOKA. & wu ' >
3ammcaHbl M HCIOJB30BaHBI HE BCE HCXOIHBIC (OPMYJIBI, HEOOXOMUMBIC IS F E . fi ;
peLIeHus 3a1a4n. | n=-L_9 oy

Wi F; 2 mg mg
3anucaHbl BCe HCXOAHBIE (POPMYIIBI, HO B OJIHON M3 HHUX JOMYIICHA OIIHOKA. ) ¥ 6) '
Bee ciyuan permienns, KOTOpbIC HE COOTBETCTBYIOT BHIICYKA3aHHBIM KPHTCDHAM|
BBICTABJICHHS OLEHOK B 1, 2, 3 6auia. YpaBHEHHS ABIKCHHS B MIPOCKIUSIX HA OCH X M Y IMEIOT BHJ]

Maxcumansiviii 6an| 3 s nepeoro cnyyas: 0 = F — Fip; 0 = N—mg;

Juist Broporo ciyyas : 0 = F5 — FTp —mgsinag; 0 = N — mgcosa.

Corunacho 3akony Amontona—Kyinona fy, = uN.

Pemast cucrteMy ypaBHEHHI, ony4yaem F| = umg u
F, = yumgcosa + mgsina. Otcrona

_ R _ pmg _ © _ 0,5
F,  mg(ucosa+sina)  ucoso + sina 0,5+1)- V2
’ 2
2 2
3V2 3

Omeem: n ~ 0,47.

n

~0,47.
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CoaeprxaHue KpuTepusi

Bbaniasl

[TpuBeneHO MOIHOE IPABUIBHOE PELICHUE, BKIIOUYAIOIIEE CIIEIYIOUINE DIEMEHTBL:
1) BepHO 3amucaHo KpaTKOe YCIOBHE 3aa4u;
2) 3amucaHbl ypaBHEHHS M (DOPMYIBI, IPUMEHCHHE KOTOPBIX HEOOXOIMMO M

JIOCTATOYHO Ul PELICHUs 3a/laud BbIOPAHHBIM CIIOCOOOM (8 danHOM peuteHuu —
ypasHenus osudicenus OpycKa Oisi nepeoco U 6Mopo20 CIy4aes 6 NPOeKYUsX Hd
ocu x u y; 3akon Amonmona—Kynona ons cunvl cyxo2o mpenus);

3) BHINOJIHEHBI HEOOXOAMMBIE MaTeMaTH4ecKue MpeoOpa3oBaHus M PacUETHI,
MPUBOJSIIIME K IPAaBUIBHOMY YHCJIOBOMY OTBETY, W NPEACTABICH OTBET; NpPH
9TOM JIOMYCKAETCS PEIICHUE «II0 YaCTsIM» (C MPOMEKYTOYHBIMH BEIYUCIICHUSMHU).

[IpaBunbHO 3amucaHbl HEOOXOMMMBbIC (OPMYJIBI, MPOBEICHBI BBIYMCICHUS, U
MOJy4YeH OTBET (BEpHBI WM HEBEpHBIN), HO MAOMyllIEeHa OIIMOKAa B 3amKcH
KpaTKOTro ycJIoBUs uiu nepesoje enunu B CU.

Wi
[IpencraBieHo MpaBUIBLHOE PELICHWE TOJNBKO B 00IIEM BuUje, 03 KakuxX-1u0o
YHCJIOBBIX PACUETOB.

W
3ammcaHbl ypaBHEHUsT W (DOpMYIIBl, IPHMEHEHHE KOTOPBIX HEOOXOAWMO U

A0CTATOYHO JJIs1 PCIICHUA 3adavuu BI)I6paHHI>IM CHOCO6OM, HO B MaT€MaTUYCCKHUX
npeo6pa3033HI/I5[x WJIW BBIYUCJIICHUAX OOITyHICHA OIINOKA.

3amrcaHpl U HMCIOJB30BaHBI HE BCE HCXOJHBIC (bOpMy.HLI, HeO6X0,I[I/IMI>Ie JUIsL
PpeHICHUs 3a1a4u.

nim
3anucaHbl BCE HCXOIHBIC (I)OpMyJ'ILI, HO B OJJHOM U3 HUX J0NyHICHa oIInoKa.

Bce ciyyan pemieHusi, KOTOpbie HE COOTBETCTBYIOT BBIIIEYKa3aHHBIM KPUTEPHUSIM
BBICTaBJICHUS OLIEHOK B 1, 2, 3 Oaa.

Maxcumanvhviil 6ann
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Kpurtepuu oneHuBaHus 3aJaHUI ¢ pa3BEPHYTHIM 0TBETOM

Bonsinoe oromjienune

Heo0xomuMoCTs B OTOIUICHHHM BO3HMKJIA B HE3almaMsATHBIE BPEMEHA, OJHOBPEMEHHO
C TeM, KaK JIIOJM HAy4WJIUCh CTPOUTH Ul ceOs camble MPUMHUTHBHBIE XKuiuiua. IlepBeie
KWJIMIIA OTAlJIMBAUCh KOCTPAaMM, MOTOM MX CMEHMIM OYard, 3aTeM — neud. B xoze
TEXHUYECKOTO MpOrpecca CUCTEMbl OTOIUIEHUS IOCTOSHHO COBEPLICHCTBOBANIUCH H
yIydmaauch. JIFoAM y4umnuch NPUMEHSTh HOBbIC BHUJBI TOIJIMBA, NMPUAYMBIBANIU pa3HbIC
KOHCTPYKI[MM OTONHUTENBHBIX NPHOOPOB, CTPEMHINCh YMEHBIIUTH PAcXoj, TOPIOYEro H
cienatb PabdOTy OTONMTENBHOW CHUCTEMBbl ABTOHOMHOW, He TpeOyromeid MMOCTOSTHHOTO
KOHTpPOJISI uelloBeKa. B HacTosmiee Bpemst HamOOMbIIee PACHPOCTPAHCHUC MONYUHIH
CHCTCMBI ~ BOASHOTO  OTOIUICHHS, KOTOpOE MpUMEHSeTCs Uil oborpeBa  Kak
MHOTOKBAPTHUPHBIX JOMOB B TOpOJax, TaK M HEOONBIINX 3AaHUHA B CEITHCKOW MECTHOCTH.
ITpunnun pa®oTbl CUCTEMBbI BOJSHOTO OTOIUIEHUS (CM. PUCYHOK) yAOOHO IOSICHUTb Ha
IpUMepe OTOIMHUTEIBHONW CUCTEMBI HEOOJIBIIOTO KUIOTO J0MA.

Pucynox. Cucmema 8005H020 omonieHusi HeOOILULOZO HCULO20 OOMA

MCTOYHUKOM TEIUIOTHI I OTOIMTEJIBHONW CHUCTEMBI CIIY’KUT Ie4b 1, B KOTOPOH MOTYT
CropaTh pas3IMyYHbIE BHIbl OPraHWYECKOTO TOIUIMBA — JAPOBa, TOpd, KaMEHHBIH YroJb,
MIPUPOAHBINA Ta3, HepTenpoaykThl U np. Ileus HarpeBaer Boxy B KoTie 2. [Ipu HarpeBaHuu
BOJIa paciiupseTca U e€ MIIOTHOCTh YMEHBIIAeTCs, B pe3ybTaTe Yero OHa MOAHUMAETCS W3
KOTJIa BBEPX IO BEPTUKAJIBLHOMY IJaBHOMY CTOsIKY 3. B BepXHel uyacTu INIaBHOTO CTOsIKa
pacIoioKeH UMEIOMINI BBIXOJ] B aTMOC(epy pacIIupUTEIbHbIN O0ak 4, KOTOPBIA HE0OX0IUM
M3-3a TOTO, YTO 0OBEM BOJIBI YBEIIMYMBACTCS MPH HarpeBaHuH. OT BEpXHEH 4acTH TIABHOTO
CTOSIKA OTXOAUT Tpyba 5 («ropsumii TpyOOMpoOBOA»), MO KOTOPOMY BOJA MOMAETCS
K OTOIHUTENILHBIM MpUOOpaM — OarapesM 6, COCTOSIIUM W3 HECKOJIbKUX CEKIWH Kaxias.
ITocne npotekanus dyepe3 OGaTapen OCTHIBILAS BOJAa IO 00paTHOMY TpyOompoBoay 7 BHOBb
[IONaaeT B KOTEN, OIATh HAarpeBaeTcs M CHOBA MOJHMMAETCS IO TJaBHOMY CTOSKY. IIpu
HaunOoJiee POCTON OAHOTPYOHOM cxeme Bce Oaraped COCOUHSAIOTCS APYT € APYTOM TaKUM
00pa3oM, YTO BCE CEKIMU OKAa3bIBAIOTCS MapajlleNIbHO MOJCOCAMHEHHBIMU K TOpsSiYeMy H
K oOpatHOMY TpyOonpoBoay. ITockonbKy BoJa Mpu NpOTEKaHUH Yepe3 OaTapen MOCTENeHHO
OCTBIBAET, JJISI MOAJCP)KAaHHUs OJWHAKOBOM TEMIIEpaTypbl B pa3HbIX MOMEIIEHHSX B HHUX
JIeTaloT OaTapen ¢ pasHbIM YHCIOM CEKIHH (TO €CTh C Pa3sHOW IIONAaAbI0 HMOBEPXHOCTH).
B Tex xomHaTax, B KOTOpbIE BOJa MOCTYIAET PaHbIIE U MOITOMY MMEeT 0oJiee BBICOKYIO
TeMIeparypy, KOJMYECTBO CEKIMI B Oarapesx JeialoT MEHbIe, U Hao0opoT. Bona B Takoii
OTONHUTENFHON CHCTEME IMPKYJIHPYET aBTOMATHYECKH, O TeX IMOp MOKa B MEYHd TOPUT
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TOMIMBO. [ TOro 4ToObl LMPKYJSALUMSA Obula BO3MOXKHA, BCE IOpsiuMe TPyOONpPOBOABI U
obpatHble TPyOOTPOBOJBI B CHUCTEME JIENAIOT JTUOO BEPTUKAIBHBIMH, JINOO C HEOOIBIIUM
YKJIOHOM B HYXHYIO CTOPOHY — TaK, 4YTOObI BOJia [0 HUM IIUIa OT IJIaBHOT'O CTOsIKa OOpaTHO
K KOTJIIy TIOJ JIEHCTBHEM CHIIBI TSXKECTH («caMOTEKOM»). CKOpOCTh LUPKYISALUU BOIBI H
CTerneHb 000rpeBa MOXKHO PETYJIMPOBATh, YMEHbIIAs UM YBEIUYMBAs KOJIMYECTBO TOIIUBA,
CropalolIero B MeYd B €IMHMILY BpeMeHH. Boja mUpKyIupyeT B OTOMUTEIbHBIX CHCTEMax
TaKOTrO THIIA TEM Jydlle, 4eM OOJbIIEC PACCTOSHUE IO BBICOTE MEXIY KOTIOM H TOPSUHM
TpyOompoBosoM. [lo3ToMy meds ¢ KOTIOM CTaparoTcs pacHoyiaraTb Kak MOXKHO HIDKE —
OOBIYHO WX CTaBSIT B MOABAJIE JIMOO, IPH €T0 OTCYTCTBHH, OIMYCKAIOT 0 YPOBHS 3eMIH, a
ropsauuii TpyOonpoBo/| IPOBOAT 110 YEPAAKY .

Jl1s HopMaibHOH PabOThl OTONUTENILHON CUCTEMBI OU€Hb BaXKHO, YTOOBI BHYTpU HeE He
ObUT0 BO31yxa. [y BbIycKa BO3IYLIHBIX IIPOOOK, KOTOpPbIE MOTYT BO3HHMKATh B TpyOax U
B OarapesiX, CIyXaT CIELHaIbHble BO3AYXOOTBOIYHUKH, KOTOPBIE OTKPBIBAIOTCS IIPH
3aIl0JIHEHUM CUCTEeMbI BOJIOHM (Ha pUCYHKe He Moka3aHbl). Takxke Ha TpyOax B HHKHEH 4acTH
CHCTEMBI YCTaHABJIMBAIOTCS KpaHbI 8, MPU MOMOIIM KOTOPBIX U3 OTOMHUTENbHON CHCTEMBI TIPH
HEOOXOIUMOCTH CIIUBAETCS BOJA.

[Ipu MozepHHM3aLMU CUCTEMBI BOJSHOIO OTOIUICHHS IeYb, palboTalolyr0 Ha
KaMEHHOM YTJie, 3aMEHUIIM Ha Ie4b, PadOTAIONIYI0 HAa MPUPOJHOM rasze. YaenbHas

7 7
termiota kameHuoro yrist 22-10° JIx/kr, mpupomnoro rasza — 3,2:10°x/kr. Kak
HY>KHO U3MEHUTH (YBEITUYUTH MM YMEHBIINTh) MACCY TOIUINBA, CKMTAEMOT0 B MIEUN

B €JIMHUILy BPEMEHH, JIJISl TOTO YTOOBI COXPAHUTH MPEKHIOI CKOPOCTh IUPKYJISIUH
BOJIBI B OTOIUTENBHOM cucteMe? OTBET MOSICHUTE.

Oo0pa3en BO3MOKHOTO 0TBETA

1. VBenmnuuTsb.

2. CKOpOCTL IUPKYJIAIUA BOJABI B OTOIIMTEIBHON CHCTEME IpU IPOYUX PABHBIX YCJIIOBUAX
OTIpeJieNIieTCS CKOPOCThIO HArpeBaHMs BOIBI B KoTie. [IpW cropaHuM TpUpONHOrO Ta3a
BBIACIISICTCS MCHBIICC KOJMYICCTBO TCIIOTHI, YEM IIPpU CTOpPaHUA TaKoOM ke MacChl KAMEHHOTO
yIJsl, ¥ BOJA B KOTJE HarpeBaercss MeluieHHee. [103ToMy /Uil COXpaHEHHUs TPEeKHEH
CKOPOCTH IUPKYJISIIIMKA BOJBI B CUCTEME HEOOXOAMMO YBEIMYUTh MACCY CKUTAEMOI0O B TEUYH
TOIJIMBA.

Banabl

2

CoaepxaHue KpUTepHsI

[IpencraBneH mpaBWIBHBIM OTBET Ha BOIPOC, M TPUBEACHO JOCTaTOYHOE
000CHOBaHUE, HE COoJiepKaIllee ONIMOOK.

[IpencraBieH npaBUIIBHBIA OTBET HA MOCTABJICHHBIH BOIIPOC, HO €r0 000CHOBaHKE

HE SBJISETCSl AOCTaTOYHBIM, XOTS COJEPKHUT 00a dJIeMEeHTa MPaBUIBHOTO OTBETA

WK yKazaHue Ha (U3MYecKue sBJICHUS (3aKOHBI), IPHYACTHBIE K 00CYXKIaeMOMY

BOIIPOCY. 1
W

[IpencraieHbl KOPPEKTHBIC PACCYKJICHUS, IPUBOJISINUE K MPABHIBHOMY OTBETY,

HO OTBET SIBHO HE c(hopMyIHpoBaH.

[IpencraBnensl oOImIME paccyXKICHHs, HE OTHOCAIIMECS K OTBETy Ha
ITOCTaBJIEHHBII BOIIPOC.

nJjin 0
OTBeT Ha BOIIPOC HEBEPECH, HE3aBHUCUMO OT TOI'O, YTO PACCYXKACHUS IMPABUIIbHBI,
HEBCPHBI UJIN OTCYTCTBYIOT.

Maxcumanvhviil 6an 2
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(ITo matepnanam Kamseesoii E.E.)
Ucnonb3yst  kapetky (Opycok) ¢  KpOYKOM, JAHHAMOMETp, OIUH TIpy3
U HATIpaBILIIONIYI0  peiiky, cobepuTe OSKCHEPUMCHTAIBHYIO YCTAHOBKY  JUIS
ompeneneHus Kod(P(HUIMEHTA TPEHUS CKONBXEHHS MEKAYy KapeTkod H
MTOBEPXHOCTBIO PEHKH.
B O6manke 0TBETOB:
1) caenaiiTe pHCYHOK IKCIIEPUMEHTAIBHOH yCTaHOBKH;
2) 3armmmre popMyiry Juis pacuéra Kod((HUIUEHTa TPEHUS CKOJIbKCHHUS,
3) ykakuTe pe3yJabTaThl M3MEPEHHs Beca KApeTKU C TPY30M M CHIIBL TPEHHS
CKOJIBXKCHUSI IPU BIKCHUH KaPETKU C TPY30M I10 OBEPXHOCTH PEHKH;
4) 3anuIIKTe YUCIEHHOE 3HaYeHUe Kod(pULIMeHTa TPEHUS CKOIbKCHUSI.

XapakTepucTuka 000py/10BaHUS

[Ipu BBIOTHEHUH 3aJaHUS UCTIONB3YETCs] KOMIUIEKT 00opynoBanusi Ne 4 B cocrase:
— xapeTka mMaccoit (100+ 2) r;

— 1 rpy3 maccoii (100 + 2) ;

— IMHAMOMETp HIKOJIBHBIN C mpeaenoM usmepenns 4 H (morpemHocts 0,1 H);

— HaIpasJsIIOLIas perka.

Buumanue! Ilpu 3amMeHe Kakoro-J100 31eMeHTa 000pyI0BaHUS Ha aHATOTHIHOE C APYTHMH
XapaKTEpUCTUKAMU HEOOXOJMMO BHECTH COOTBETCTBYIOLIME HU3MEHEHUs B o0Opasel
BBIMIOJIHEHUS 33/JaHUSL.

Oo6pa3en BO3MOKHOT0 BBINOJIHEHHUS

1. CxeMa 3KCIIepUMEHTAIbHON YCTAaHOBKHU:

N

f

it I.I:II'H

Yr

2. Figry = Fp (Ip1 paBHOMEPHOM JIBIKCHHH);
F,
Fyp=uN, N=P= Fy=uP= u=—"24

P
3. Fyu=0,4H; P=2,0H.
4. 1u=0,2

Ykazanue sxcnepmanm

1. OueHka rpaHull MHTEpBaia, BHYTPU KOTOPOI'O MOXKET OKa3aThCS BEPHBIN pe3yibTar,
TTOJTy9YE€HHBIA YYEHUKOM, PACCUMTHIBACTCS METO/IOM TpaHuil. [ paHUIBl HHTEpBaja 3HAYCHNH,
BHYTPY KOTOPOT'O MOXKET OKa3aThCsl M3MEPEHHAs! BEJIMUMNHA CHIIBI TPEHHS, OTIPEIEIISIETCs, BO-
TIEPBBIX, TOrpenrHocThio AuHaMomerpa (0,1 H) u, BO-BTOPBIX, TOBOJIBHO CHIIBHO 3aBHCHUT
OT CIIydailHBIX Je(peKTOB O00pabOoTKH Tpymuxcs TmoBepxHOocTeil. Takum oOpazom,
MIOTPEIIHOCTh M3MEPEHUs] CHIIBI TATM MOXeT cocTaBuTh ~0,2 H. YuurtsiBas 310, nosyyaem

E
Fyru=0,4%£0,2 H; P=2,0+0,1 H Tak xak pu= %, HIDKHSISL TPaHHIA

© Cratl'pag 2013 ¢




@usnka 9 xmace Bapuant 2

konddummenta Tpenus ckoiamkenus HI(pn) = (0,2 H) : (2,1 H) = 0,10. Bepxnss
BT (W) =(0,6 H) : (1,9 H) = 0,32.

4

rpaHuna

2. Heo0xonumo yuecTb, 4TO pe3yJIbTaThl H3MEPEHUs CUJIbI TPEHHUS CKOJIBKEHUS (CHUIIbI TSTH)

OyAyT 3aBHUCETh OT MaTepuana NOBEPXHOCTH PEHKH.

CopaepxxaHue KpUTepHsi Banusl

[TomHOCTBIO MTPAaBUIIBHOE BBHITIOJHEHUE 3aJaHUs, BKIIIOYAIOIIEe:
1) cxemMaTH4HBIA PUCYHOK DKCIIEPHUMEHTAJIBHON yCTaHOBKH;
2) dopmyiy s pacyéra MCKOMOM BEJIMYMHBI 1O JOCTYIHBIM ISl U3MEPEHHS
BEJIMYMHAM (8 OaHHOM cyuae — 0718 KO3phuyueHma mpenus CKOIbICEHUS uepes
8ec Kapemxu ¢ epy30M U CUILY mpeHus CKoIbdcenus (cuny msau)), 4
3) npaBUJIBHO 3allMCAHHBIE PE3YJIbTAThI IPSAMBIX U3MEPEHUH (6 dannom cryyae —
[pe3ynbmamol UsMEpeHus 6eca KapemKu ¢ 2py30M U CUlbl MPEHUs CKOIbHCEHUS.
(cunvt mseun));
4) nojy4eHHOe MPaBUIbHOE YHCICHHOE 3HAUeHHE HCKOMON BEJTMYHHBI.
[IpuBeneHbl Bce 31€MEHTHI ITPaBUIIbHOrO oTBeTa 1—4, HO
JOIy1IeHa OMIKMOKa MTPY BBIYMCICHUH 3HAYSHUS MCKOMOI BEJTMYHMHBI.

N
Jonymiena ommoOka mpyu 0003HaYeHUH €AUHUL] U3MEPEHHSI HCKOMOM BEINYHHBI. 3

Wi
Honymiena ommOka B CXEMAaTHUYHOM PHUCYHKE DKCIIEPHMEHTAIbHOW YCTaHOBKH,
WJIN PUCYHOK OTCYTCTBYET.
ChenaH pPHUCYHOK OKCHEPHUMEHTAJIBbHOH yCTAHOBKH, IPAaBUIBHO MPUBEACHBI
3HAYCHUS NPSAMBIX M3MEPCHUH BEIIMYMH, HO He 3amucana (Gopmyma uis pacuéra
MCKOMO BEJINYMHBI M HE TTOJTyYeH OTBET.

W
[IpaBuibHO TIpUBENCHBI 3HAYCHHsI TNPSMBIX M3MEPECHUH BEIUYWH, 3alucaHa
(opmyna [y pacu€Ta HCKOMOI BEJIMUMHBI, HO HE IIOJY4YeH OTBET U He IpuBeAéH| 2
PHUCYHOK DKCIIEPUMEHTAJIbHOMN yCTaHOBKH.

NI
[IpaBuiIbHO MpHBEIEHBI 3HAYCHUS MPSAMBIX W3MEPEHHH, MPUBENEH NPaBUIbHbIA
OTBET, HO OTCYTCTBYIOT PHCYHOK DKCIIEPHMEHTAJIBHOM YCTaHOBKH U (hopMyIna Juist
pacdyéTa HCKOMOW BETUYHHBI.
3anmcano TOJIBKO MPAaBUIIbHBIC 3HAYCHHUS TPSMBIX U3MEPEHH.

W
[IpencraBieHa TONBKO MPAaBUIBHO 3amucaHHas (GopMmyna s pacdéra MCKOMOM
BEJIMYMHBI. 1

N
[TpuBeseHO TPaBWIIBHOE 3HAYCHHE TOJBKO OJHOTO M3 MPSIMBIX H3MEPCHUH, U
CJIeJIaH PUCYHOK SKCIIEPUMEHTAIILHON YCTaHOBKH.
Bce crnydaw BBIONHEHHS, KOTOpBIE HE COOTBETCTBYIOT —BBINICYKa3aHHBIM
KpuTepusim BbicTaBieHust 1, 2, 3 wumm 4 OamioB. Pa3po3HeHHble 3ammcu. 0
OTCyTCTBUE MONBITOK BBIIOJIHEHHS 3aaHuUsl.

Maxkcumanvnvii oann 4
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B AByX 3akphITBIX COCyJlax OJMHAKOBOTO OO0BEMAa HAXOTUTCS OIMHAKOBOE
KOJIMYECTBO MOJIEKYJl OfHOro M Toro e rasa. Cocyn 1 pasmeméH B TEMIOM
MMOMEIIEHUH, COCY/ 2 — B XOJIOAHOM. B KakoM M3 cOCY/JI0B BHYTPEHHsISI SHEPTHS Ta3a
MeHbIre? OTBET MOSICHUTE.

Oo0pa3zen BO3MOKHOTO OTBETA

1. Omsem: B cocyne 2.

2. Obocrosanue.

BHyTpeHHss1 9HEprus ra3a 3aBUCHT OT YHCJIa MOJICKYJ M OT TEMIIEPATYPhl — C YBEJIMYCHUEM
TeMIepaTypbl BHYTPEHHSS SHEPrHs yBelMW4YMBaeTcs. Tak Kak 4HCIO MOJIEKYJd B COCYAax
OJTMHAKOBO, a TeMIlepaTypa ra3a B TCIJIOM TOMEHICHUU OOJbIlic TeMIepaTyphbl TIasa
B XOJIOMHOM TIOMCIICHUH, BHYTPEHHSSI SHEPTUs rasa BO BTOPOM cocynae OyaeT MEHbIIe
BHYTpPEHHEH SHEPruM ra3a B IepBOM COCY/IC.

Cojaepixanue KpuTepusi baubl

[IpencraBneH MpaBWIBHBIM OTBET HA BOIPOC, M TPUBEACHO JOCTATOYHOE 2
000CHOBaHHE, HE COJieprKallee OMINOOK.

IIpencrasieH npaBUIbHBII OTBET Ha IOCTABJIEHHBIN BOIIPOC, HO €0 000CHOBaHUE

HE SIBISIETCS JIOCTATOYHBIM, XOTsl COAEPKHUT 00a 3JIEMEHTa IPABUIBHOIO OTBETA

WM yKa3aHHe Ha (usnueckue sBIEHHs (3aKOHBI), IPHUYACTHBIE K 00CYKIaeMOMy

BOIIPOCY. 1
NN

[IpencraBieHbl KOPPEKTHBIE PACCYKACHUS, TPUBOSAIINE K TPABUILHOMY OTBETY,

HO OTBET SIBHO He chopMyHpoBaH.

[IpeacraBnensl o0ImMEe paccy)XIeHHs, HE OTHOCAIIMECS K OTBETy Ha
MOCTaBJICHHBII BOIPOC.

NI 0
OTBeT Ha BOIIPOC HEBEPECH, HE3aBUCUMO OT TOT'O, YTO PACCYXKACHUSA IMPaBUIIbHBI,
HCBCPHBI UJIKN OTCYTCTBYIOT.

Maxcumanvroii 6an 2

© Cratl'pan 2013
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3arpatus konuuecTBo Temnothl O = 1 MJIxk, U3 HEKOTOPO Macchl Jibjia, B3STOrO

npu temmeparype —f °C, nonyuunu Boxy npu temneparype +f °C. M3BecTHO, 4TO
1

? YacCTb OT 3aTPAYCHHOI'O KOJIMYCCTBA TCIUIOTHI IIOIJIa HA HArpe€BaHUEe JIbJa. KpOMe

TOTO, M3BECTHO, YTO yJeNIbHAs TEIIOEMKOCTh JIbJla B 2 pa3a MEHbIIE YJeIbHON
TEIIOEMKOCTH BOJBL. OMNpeennTe KOJIUYECTBO TEIUIOTHI Qx, KOTOpOE TIONIIO Ha

IpEBpAIICHHUE JTbAA B BOLY.

6

Bo3MosKHBIN BAPDHAHT peLIeHHs

[22: 70

=1 000 000 Hdx;

Pewenue.
JIén mo Hadajla CBOETro IJIaBJICHUS M BOJA ITOCJIE OKOHYAHHS INIAaBICHUS

O, = IM]lx = |/Ib/Ia HATPEBAIOTCS HA O/IMHAKOBYIO TEMIIEPATypy At.

Q1=Q2+Q3+QX-

KonuuecTBo TCIUIOTHI, MOIICAINCE Ha HArPEBAHUEC JIbJA:

1 1
0, = ng; Q, = me At = ng.

KomnuecTBo TCIUIOTHI, MOIIEAIIEE Ha HArpE€BaHNUEC BOIbI:

Q3 =mecgdt =m - 2c, At = 2Q2 = %Ql'

1 2 3

3naunt, Q) = ng + ng +0,.= ng +0.
2

Orcrona Q= ng =400 000 1x = 400 xx.

Omeem: Q. =400 000 Lx = 400 x/Tx.

© Cratl'pag 2013
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Kpurtepun oueHuBanus

Bajiasl

[IpuBeaeHO MOIHOE IPABUIBHOE PELICHUE, BKIIOUYAIOIIEE CIEIYIOLINE DIEMEHTBI:
1) BepHO 3amucaHo KpaTKOe YCIOBHE 3aauu;
2) 3amucaHbl ypaBHEHHWS M (HOPMYIBI, IPUMCHCHHE KOTOPBIX HEOOXOIMMO M

JIOCTATOYHO JUIS PEIICHUS 33/1a9M BRIOPAHHBIM CIIOCO0OM (8 OanHOM peuienuu —
VpaeHeHue mennogoco 6ananca c y4émom npoyeccos Haspesaniis ibod, NideieHus
1b0d, Hazpesanust 600bl);

3) BBIIIOJIHEHBI HEOOXOMUMBIE MaTeMAaTHYECKHE MPeoOpa3oBaHUsI U PacuEThl,
NPUBOJAIINE K MPAaBUIBHOMY YHCIOBOMY OTBETY, W MPEICTABICH OTBET; INpHU
9TOM JIOITyCKACTCSI PELICHUE «II0 YacTsAM» (C MPOMEKYTOYHBIMU BBIYHCIICHUSIMH).

[TpaBuiabpHO 3amucaHbl HEOOXOIMMBIC (OPMYIBI, HPOBEACHBI BBHIYUCICHUS, WU
MOJy4YeH OTBET (BEpHBI WM HEBEpHBIH), HO JOMYyIlIeHa OIIMOKa B 3alKcH
KpaTKOTo ycJIoBUS uiu nepesoje eaunun B CH.

W
[IpencraBieHo MpaBHIBLHOE PEIICHHE TOJBKO B 0O0IIEM BHJE, 0€3 KaKUX-THOO
YHCJIOBBIX PACUETOB.

N
3ammcaHbl ypaBHEHUss W (OpMyIBl, IpPHMEHEHHE KOTOPBIX HEOOXOAWMO U

AOCTATOYHO JJIsI PECIICHUA 3adavdu BLI6paHHbIM CHOCO6OM, HO B MaT€MaTUYCCKHUX
r[peo6pa303aHI/I$[x WJIW BBIYUCJIICHUAX JOITYyIICHA oIInoKa.

3amucadpl U HUCIOJB30BaHBI HE BCE HNCXOJHBIC (1)OpMYJ'II:-I, HCOGXOILI/IMHG JUISL
peuICHHUs 3a1a4u.

nim
3anucanbl BCE HCXOIHBIC (I)OpMyJ'ILI, HO B OJHOM M3 HUX J0NyIICHa oruoKa.

Bce ciydan pemienusi, KOTOpble HE COOTBETCTBYIOT BBIIIEYKa3aHHBIM KPUTEPHUSIM
BBICTABJICHHUS OLIEHOK B 1, 2, 3 Oaa.

Maxcumanvhviil 6an

© Cratl'pag 2013 ¢
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s Toro duroObl CHBHHYTH OpYCOK BJIOJb IIEPOXOBATONW TI'OPU3OHTAIBLHON CoaepixaHue KpuTepusi Bbanisl
IJIOCKOCTH, TpeOyeTcsi MPMIIOKUTh IOPU30OHTANLHO HampasieHHyio cumy Fj. [l [IpuBeneHo MoaHOE MpaBUIIBHOE PELICHNE, BKIFOYAIOLIEE CICAYIOIINE DIEMEHTBI:
TOTO YTOOBI y/EepKATh HEMOJBHKHO 3TOT K€ OpPYCOK Ha IIEPOXOBATOU IIIIOCKOCTH 1) BEpHO 3aMMCaHO KPATKOE YCIOBUE 33/1a4H;
C YIIOM HpH OCHOBaHMH 45° 1 ¢ TeM ke KodpduunenToM Tpenus, Tpedyercss cuia 2) 3anucanpl ypaBHEHHs W (OpPMyIbl, NPUMEHEHHE KOTOPBIX HEOOXOAMMO 1
B, HAIPABJICHHAS [APAJLICIBHO HAKIOHHOMN IUIOCKOCTHL. JIOCTaTOYHO AJISl PELIeHUs 3aaud BBIOPAHHBIM CIIOCOOOM (6 OanHOM peutenuu —
VuurtsiBast, uTo KkodQQUUMEHT TpEHHS MEKLy IOBEPXHOCTHIO Opycka H ypasHenust 0sudicerust opycKa 0Jisl Nep8o2o U MOpPo20 Cyyaes 8 NPoeKyusx na ocu| 3

X U y; 3akoH Amonmona—Kynona ons cunvl cyxoeo mpenus);

F 3) BBINIOJIHEHBI HEOOXOIUMBIE MaTeMaTHdeckue IpeoOpa3oBaHus M PacuéThl,
cwin = —- Otser OKPYTIIMTE JI0 COTHIX JOMeEii. MIPUBOSIINE K IPAaBUIBHOMY YHCIOBOMY OTBETY, U IPEJCTABIEH OTBET; IIPH 3TOM
H JIOITYCKAGTCSI PELICHUE «II0 YacTsAM» (C MPOMEKYTOYHBIMU BBIYHCICHUSIMH).

HOBEPXHOCTBIO IIockocTH paBeH 4 = 0,5, onpenenure OTHOLICHHE MOIYJCH THX

[IpaBunbHO 3amucaHbl HEOOXoaUMble (HOPMyYJIBI, MPOBEAEHBI BBIYMCICHUS, U
MOJy4YeH OTBET (BepHBIH WJIM HEBEpHBIH), HO JOMyIIeHa OIMOKa B 3alHCH
KpaTKOT0 ycJIOBUS uiu nepesoe eaunun B CH.

Bo03M0:XHBII BADHAHT penieHust

ano: Pewenue. NI
[IpencrasieHo MpaBUIIBHOE pPEUICHHWE TOJIBKO B 0OIIeM Buje, 0€3 KaKuX-TH0o 2
o =45 Ha pucynkax a) u 0) n300paskeHbl CUJIbI, JACUCTBYIOIINE HA OPYCOK B IEPBOM YUCIIOBBIX PAaCUYETOB.
U BO BTOPOM CIIy4dasix. nJjin
w=0,5. b . y 3ammcaHbl ypaBHEHHsS M (OPMYJBI, HOPUMEHEHHE KOTOPBIX HEOOXOIMMO U
N JIOCTATOYHO JUISl PEILCHUS 3aaudl BEIOPAHHBIM CIIOCOOOM, HO B MaTeMaTHYCCKUX
- F, peoOpa30BaHUSX HIIH BRIYUCICHUSIX OMYIIEHA OMINOKA.
17 s 3amucaHbl M HWCIIONB30BAaHBI HE BCE HMCXOTHBIC (OPMYJBI, HEOOXOIMMBIC IS
"= 5 0 . & pelieHus 3a1auu. 1
7 mg W
a) 3amnucaHbl BCe HCXOAHBIC (JOPMYIIbI, HO B OHOW M3 HHUX JIOMYIICHA OIIHOKA.
VpaBHEHHs ABWKEHHS B POEKLUSX HA OCH X 1 Y MMEIOT BHJL Bce ciydan pemieHusi, KOTOpbIe HE COOTBETCTBYIOT BBIIICYKA3aHHBIM KPUTECPHSIM 0
BBICTaBJICHHUS OLIEHOK B 1, 2, 3 Oaa.
s nepsoro cayyas: 0 = F — Fi,0 0 = N —mg; Maxkcumanvnoui 6ann| 3

s Broporo enyyas: 0 = F) + Fip — mgsina; 0 = N — mgcoso.

CornacHo 3akoHy AMoHTOHa—KyIl0Ha (3aKOHY O CHJIaX CyXOro TPEHHs)

Fip=uN.

Pemast cucreMy ypaBHCHUH, Toiy4daeM [ = umg ul, = mgsina — umgcosa.
Orcrona

. 5 _ umg _ u _ 0,5 _

F,  mg(sina — ucosa) ~ sina — pcosa (1-0,5)- V2
’ 2

-2 2 ~1,41

2

Omsem:n ~ 1,41.

© Cratl'pag 2013 © Cratl'pag 2013 ¢
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OTBeTHI K 32JaHUAM

Ne 3apanns OTtBer Ne zaganns OTtBer
1 1 12 3
2 4 13 4
3 3 14 2
4 2 15 4
5 1 16 1
6 3 17 2
7 1 18 1
8 2 20 234
9 2 21 122
10 3 22 34
11 4 23 23
© Cratl'pan 2013r

Ousuka. 9 xiace. Bapuant 2

OTBeTHI K 32JaHUAM

Ne zapanus OtBer Ne sapanus OTtBer
1 3 12 3
2 4 13 3
3 3 14 2
4 2 15 3
5 1 16 2
6 3 17 3
7 3 18 1
8 1 20 532
9 3 21 211

10 1 22 12
11 2 23 12

© Cratl'pan 2013r
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Ouzuka. 9 xnace. Bapuanr 3 2

HAHcTpyKknus no BLINOJHEHUIO PadoThI

Ha Beimonmnenue skzameHalyioHHo# paboTel mo ¢uzmke otsogutcs 3 yaca (180 MumyT)
PaGora cocrout u3 3 yacreii, BKIOYaOILKX B cebs 27 3agaHui

Yacts 1 comepxur 19 zamanmit (1-19). K kaxnomy w3 nepseix 18 3amanuit mpusogutcs
YeThIpe BapuaHTa OTBeTa, W3 KOTOPHIX TOJBKO OAWH BepHBIHA. [Ipu BRINOJNHEHMM 3THX 3aJaHUil
yact 1 oOBeauTe KpYKKOM HOMEp BHIOPAHHOTO OTBeTa B SK3aMeHalMoHHOU padote. Ecii Bt
0o0BeIM He TOT HOMEp, TO 3aUepKHUTE 3TOT OOBeAEHHBIN HOMEpP KPEeCTHKOM, a 3aTeM oOBemuTe
HOMep HOBoro oTBeTa. OTBeT Ha 3aiaHue 19 yacTu 1 2anuchIBaeTCs Ha OTJENBHOM JTHCTE

YacTs 2 copepkuT 4 3a1aHus ¢ KpaTKuM oTBeToM (20-23) Ilpu BRINONHEHUM 3a1aHU YacTH
2 OTBET 3amuchiBaeTCs B 9K3aMeHAIMOHHO# paboTe B OTBEISHHOM I 3TOro Mecte B ciyuae
3alMCH HEBEPHOTO OTBETa 3aYepKHMTE ero U 3aliIIKTe PSAOM HOBBIH

Yacts 3 comepxut 4 3amanus (24-27), Ha KOTOpHIe CllefyeT AaTh pa3BEPHYTHIA OTBET
OTBeTsl Ha 3aJaHMsd dYacTHM 3 3allMCHIBAIOTCI Ha OTACIbHOM JHMcTe 3amanue 24
SKCIEpUMEHTAIBHOS, ¥ UIS €r0 BHINOJNHEHHS HEOOXOOUMO BOCIOIB30BaThHCS J1aboOpaTOpHBIM
obopynoBaHeM

ITpu BEMHCIEHUSX pazpellaeTcs HCIOIb30BaTh HEIIPOrpaMMHUPYEMBIH KabKYJISATOP

Tlpu BbImONHeHMM 3adaHuit Bbl MoxeTe noiab3oBaThes uepHOBHKOM. OOpamnaem Baine
BHHUMaHHE Ha TO, YTO 3aIIHCH B YEPHOBHKE He OYAYT yUUTHIBATHCS IIPH OLICHHBAHUY PabOTHI

CoBeTyeM BBIONHSATH 3afaHHS B TOM IIOpsJIKE, B KOTOPOM OHM AaHbl. JIs 3KOHOMUU
BpeMEHH IIpOIyCKaiiTe 3alaHue, KOTOpoe He yHa€Tcs BBIIONHUTH Cpa3y, U IEepeXoiuTe K
caenyromeMy. Ecnu mociie BBIONHEHUs Bcell paborel y Bac ocranercs Bpems, Brl cmoxere
BEPHYTbCS K MPOITYHICHHBIM 3aJaHUSIM

Bamnel, momydyennsie Bamu 3a BbImonHeHHBle 3anaHus], cymmupyrorcs. Ilocrapaiitech
BBIIIONHATE KaK MOXKHO OoJIbILe 3afaHui ¥ HabpaTh Hanbopllee KOJIHYeCTBO 0alIoB

Henaem ycnexa!
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Hioxe npuseaeHs! CIpaBOYHbIE AAHHBIE, KOTOPBIE MOTY T MOHaA00uThCA Bam

TIPH BBINIOJTHEHUH PaOOTHI.

JlecATUYHBIEC NPUCTABKH

HaumenoBanue O6o03HayeHue MHOXKHUTE b
rura r 10°
Mera M 109
KHUJIO K 10°
TeKTO r 102
CaHTH c 1072
MUJITH M 1073
MHKPO MK 1076
HaHO H 10°°
KoHcTanTbl

M

YCKOpEeHHe CBOOOAHOTO MaJACHHUA Ha 3eMiie g=10 c_z
_11H- M2
I'PABUTALMOHHA NOCTOSHHAA G=6,7-10 5
KT
8 M

CKOPOCTb CBETA B BAKyyMeE c=3-10 :

3JIEMEHTAPHBIH 3JICKTPHUYCCKHUH 3apsa

e=1,6-10"Kn

dusuka. 9 knace. Bapuanr 3

YaenbHas

. JLK TCILIOTA 6 HX(

TemoéMkocTh Boanl | 4200 — napoodpasoBaHuUs 2,3-10° =—
xr-C BOZBI Kr

. T TeIuIoTa Tix

CT;HHS;MKOCTI’ 2400 —= napooGpasoanus | 9,0-10° 2=
Hp KT - cnMpTa KT

) Ik TEMNOTA MIABNCHUA 4 ok

TennoémkocTh mpaa | 2100 S 2,5-10" =—
KT - CBHHILIA KT

TEILIOEMKOCTD 920 ok TEMIOTa MIABNEHAS |5 o o ok
ATHOMUHUA KL - cTau ’ KT
JIES TEIUIOTa [UIaBJICHHUA 4 ok

TemnoéMiocTh ctamu | 500 - 5,9-10" =—
. 0J10Ba KT

. i TEILIOTA IUIABJICHUA 5 Hox

TeIIOEMKOCTE Lukka | 400 o 3,3-10° —
KT - JbJa KI

) JDK TEILIOTa CTOPAHUA 7 K
TernoéMkocTh Meau | 400 — P 2,910 —
KT - crmpTa KT

.. Hox 7 JIK
TEMIOEMKOCTS 0J10Ba | 230 S TCILIOTd CTOpaHHA 4,610 —=—
KT - KEPOCHHA KT

TEIIOEMKOCTh 130 2K TennoTa cropaHus | 4 ¢ . o7 2K
CBHHLIA kr - °C OcH3HHA ? KT

TEIUIOEMKOCTh 420 Hox
OpOH3BI KI -

Temneparypa njaBJeHUsI

Temnieparypa KuneHust

CBHHLA 327°C BOJBI 100 °C
0JIOBA 232 °C crupTa 78 °C
JbAa 0°C
OMm - MM >
YaejbHOE 3JICKTPUYECKOE CONPOTUBJICHHE, (mipu 20 °C)
M
cepebpo 0,016 HUKCJTUH 0,4
Me b 0,017 HUXpOM (CIuiaB) 1,1
AJTFOMUHHIA 0,028 (dexpansb 1,2
3Kene3o 0,10

ILnoTHOCTD
KI KI
GeH3uH 710 F JPEeBECHHA (COCHA) 400 m
KT KT
CIIUPT 800 — napapuH 900 —
M M
Kr KI
KEPOCHH 800 3 nén 900 vl
KT KT
MacJi0 MaIlHHHOE 900 ? ATFOMUHHN 2700 F
KT KI
BOOa 1000 F Mpamop 2700 F
Kr KT
MOJIOKO LIENBHOE 1030 3 LIHHK 7100 =
KT KT
BOJIa MOpCKas 1030 > CTalnb, KEIE30 7800 =
KT KT
TIHLEPHH 1260 — MEb 8900—
M M
KT KT
PTYThH 13600 F CBUHEIL 11350 F

HopMmanbHble ycsoBusi: aapieHue | 0 [Ta, remmneparypa 0 °C.
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Yacrsb 1

IIpu ewinonnenuu 3adaunuit c evibopom omeema (1-18) odeedume Kpysckom Homep
HPAGUILHOZ0 OMEema 8 IKIAMEHAUUOHH O pabome.

Ha pucynke npeacrasnes rpadux 3aBHCMMOCTH NPOCKUMH YCKOPSHUA TeNa a, OT

Bpemenu ¢ Kakue yyactku rpad)uka COOTBETCTBYIOT PABHOYCKOPEHHOMY ABHKCHHIO
TeJ1a BAOJb OCH X7

1) ABuDE 2) BCuCD 3) Tonbko BC 4) Tonbko CD

Ioa neiicteuem cumbl 360 H mpysxunHa amoptusaTopa cxamack Ha 9 mm. Kakosa
KECTKOCTB TPYKHUHBI AMOPTH3aTOpPa?

1) 3,24 H/m 2) 40 H/m 3) 4000 H/m 4) 40 xH/m

I 3 |Ilo rpaaxkoH TrOPU3OHTAABHOM MOBCPXHOCTH BO B3AUMHO MCPICHIMKY JIAPHBIX
HAaNpaBJCHUAX [BWKYTCA [BE WAHObl maccamu my=2kr u m,=1 kr ¢o

CKOPOCTAMH V) =1 M/C U v, =2 M/C COOTBETCTBEHHO, KaK IOKA3aHO HA PHUCYHKE.

OO1mas BeaMYMHA KMHETHYESCKOM SHEPIMH 3THX JBY X 1IAHO paBHa

=)

m.

1) 1x 2) /5 x 3) 3T 4) 6]Tx

[ 4 ] Koneco npu pasromeprom Bpamerum nemaer 120 o6opoTos 3a | MumyTy. Ha Kaxoi
YTOJ IOBOPAYHBAETCA KOJIECO 3 OHY CEKYHIy?

1) =~ 114,7° 2) =720° 3) = 14 400° 4) =43 200°

Ousuka. 9 knacc. Bapuanr 3 6

|I\ B cocya ¢ BOZOH IUIOTHOCTBIO p ONYyIUCHA BEPTHKANbHAs CTEKIAHHAA MpoOHpKa,

LIEIMKOM 3aITOTHEHHASA BOJOU (CM. PHCYHOK). JlaBicHue, OKa3pBacMOe BOJOH Ha THO
cocyJa B TOYKe 4, paBHO

1) pgh, 2) peh, 3) pg (hy+hy) 4 pg (hy—h))

[ 6 ] Bpycok maccoit 200 r noABEIMBAKOT HA IETKOH HHTH M TAHYT 33 HEE BEPTHKAILHO
2
BBEPX, ABHTas OPYCOK: B MEPBOM CIy¥ae — C YCKOpeHueM 2M/C”, a BO BTOPOM
CITyHae — ¢ yCKopeHHeM S M / ¢2. MOty Tb CHIIBI HATSKEHHA HUTH BO BTOPOM CIIy4ae

1) Taxoii ¢, KaK B MEPBOM CITyyac

2) B 1,25 paza McHbILE, YCM B TIEPBOM CITy 4ae
3) B 1,25 pa3a Goblue, 4eM B IEPBOM CJIyuae
4) B 2,5 pasa Goubliie, YEM B MIEPBOM CJTyyac

Jlén Havanu HarpeBaTh, B PE3YJIBTATE YEro OH MNEPCIUEN B JKMAKOE COCTOSHHE.
MOJ'IGKYJ'IBI BOABI B XKHAKOM COCTOSIHHH

1) HaxomATcA B cpeHeM Omke APYT K APYTY, YEM B TBEPAOM COCTOAHUU

2) HaxXoJATCA B CPEJHEM Ha TEX K€ PacCTOSHHAX APYT OT APYTra, UTO H B TBEPAOM
COCTOSIHUHU

3) HaxoZATCA B CPEAHEM Aanblle APYT OT APyra, YeM B TBEPAOM COCTOAHHHU

4) MOTYT HAXOOUTHCA Kak OMDKe OPYT K APYTY, TAaK U Jajblie IPYT OT APYTa, Mo
CPABHEHHUIO C TBEPABIM COCTOSHUEM

Ha pucynke mpeactaBiacHsl Tpadukd HAarpeBaHud U KMICHMA JBYX >KMAKOCTCH
oanHakoBoM Maccel — 1 u 2. JKuakocTu HarpeBaroTcs Ha OJUHAKOBBIX TOpENKax IMpH
OJUHAKOBBIX YCJIIOBHAX, W B pPE3YJIbTATC 006e KHAKOCTH IOJTHOCTBH IICPEXOIAT
B razoo0pasuoe coctoguue. Omnpenenure no rpadukaM, y KakoH JKHUAKOCTH —
| mam 2 — BeIIIE TEMMIEPATYPa KUIICHUS H Y ACIbHAA TEILIOTa IapooOpa3oBaHMA.

r.°C 4 |

T. MHH
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1) y xkuakocts | BbIIIE M TeMIeparypa KUIICHHA, W Y/JCJHbHAs TEIUIOTA
napooOpa3oBaHu

2) y )KMAKOCTH | BBILLIE TeMIlEpaTypa KMIICHHA, @ Y KMIKOCTH 2 BBILLIE Y ACNbHAs
TeIUIOoTa MapooOpa3oBaHus

3) v KHUIKOCTH 2 BHILUE TEMIIEPATYPA KHIICHUA, @ ¥ )KUAKOCTH | BBILIE yaEIbHAA
TEIIOTa MapooOpa3soBaHMsA

4) y KMOKOCTH 2 BBHILIE M TEMIEpPAaTypa KUNECHHA, WU YACHAbHAA TEIUIOTA
napooOpa3oBaHus

JlBuraTens TPakTOpa COBEPIIMII MOJE3HYIO paboTy 23 MJIx, H3pacXoA0BaB IMPH 3TOM
2 xr 6ensuna. Haiigute KIIJI mBurartens Tpakropa.

1) 10% 2) 25% 3) 50% 4) 100%

| 10 | IBa ManeHbkUX IIApuka — A U B — yAepKHBAIOT TaK, KaK MOKA3aHO HA PUCYHKE.

" ITapuk A 3apsKCH MOJOKUTENRHO, @ apuk B — otpunartensHo. Kakol u3 BEKTOpOB,

u300paKEHHBIX HA PUCYHKE, MPABUJIBHO YKA3bIBACT HAMPABICHHC JICKTPHUCCKOM
CHJIBL, JICHCTBYIOLLICH HA MIAPUK B CO CTOPOHBI Wapuka A?

1 2) 2 3)3 4) 4

JlBa pesuctopa comporteBreHMsMH R, =30m ©u R,= 60M coeauHEHb!
MOCJIEA0BATENBHO B LIENb, CXeMa KOTOPOH Noka3aHa Ha pucyHke. ITo merm Te4ér Tok.
Cpasuute HanpsokeHuss U, u U Ha pesnctopax R, uR,.

R, Ry

—{ "}
1) Uz:% 2) 2:% 3) U,=U), 4) Uy=2U,

Ousuka. 9 knacc. Bapuanr 3 8

B nepBoM CJIyyae MONOCOBOM MAarHUT B/IBMIAKOT B CIUIONIHOE ATIOMUHHEBOE KOJMBLIO,
a BO BTOPOM CJIy4Yae €ro BIBHTAIOT B CTAIBHOE KOIBLO C Pa3pe3oM (CM. PHCYHOK).
WH 1y kunoHHBIH TOK

= —

AOMHHIE CTalb

1) He BO3HHKAET HM B OJHOM M3 KOJEL]

2) BO3HUKAET B 000OHMX KOJIbLEAX

3) BO3HMKAET TOJBKO B ATFOMHUHHEBOM KOJBLIE
4) BO3HHUKAET TOJBKO B CTATLHOM KONBIIE

Ilpever ABCD oTtpaxkaetcs B miockoM sepkane. Msobpaxenne 4,8,C,D, sroro
MPEAMETA B 3€PKaJIE MPABUIBHO MOKA3aHO HA PUCY HKE

B,

B

g 2) 2 3) 3 4) 4
Hcnons3sy s JaHHBIE PHCYHKA, ONPEICTHTE MOKAa3aHKE HACanbHOTO aMIiepMeTpa A.

4 Owm 1.5 Om

6B 1 Om 1 Om

1) 08 A 2) 1A 3)2A 4)3A
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0-4acTHUL@A COCTOUT U3

1) 1 mpoTtoHa u | HeHTpOHA 3) 2 ueliTpoHoB u | mpoToHa

2) 2 NMPOTOHOB U 2 3JIEKTPOHOB 4) 2 npoTOHOB 1 2 HEUTPOHOB

Kaxkoli(-ue) u3 oneitos Bel Mpeatoxuiu Gbl MPOBECTH, YTOOBI JOKA3aTh, YTO CUIA
Apxumesa 3aBUCUT OT 00BEMA TeNa, IOTPYIKEHHOTO B SKHUIAKOCTH?
A. TloxasaTh, 4TO BBHITAJIKHMBAIOWIASA CHJIA M3MECHUTCS B CJIy4yae, €CJIH OJHO M TO JKE
TEJIO CHAYAJa MOJHOCTBIO IIOrPY3HTH B COCYA C JKHAKOCTBK) OJHOH ILIOTHOCTH, a
3aTeM YaCTHUYHO MOTPY3HUTh B COCY A C KUIKOCTHIO APYroH MIOTHOCTH.
b. [TokazaTe, YTO BBITATKUBAIOLIAA CHJIA U3MEHHUTCS, €CJIM B COCY C BOJAOH CHayana
MOJIHOCTBI0 TOTPY3UTh TEIO0 OJHOrO 00bEMA, a 3aTeM MOIHOCTHIO TOrPY3HTH TEJIO
Opyroro o0béma, HO TOH K€ MacChlL.

1) Toneko A 2) tonsko b 3)uA,ub 4) HuA,uu b

IIpouumaiime mekcm u eévinonnume 3adanus 17-19.

BoasiHoe oTOILIeHNE

Heo0x0auMOCTe B OTOIUICHHH BO3HHKIA B HC3ANAMATHBIC BPCMCHA, OJHOBPCMGHHO
C TEM, KakK JIFOAW HAy4YHW/IHCh CTPOHUTH I 06651 CaMBbIC IMPUMHUTUBHBIC XKHU.THILA. HepBbIe
KUIUa OTariuBaJaIWCh KOCTPAMH, MOTOM HMX CMCHHWIM OYaruv, 3atcM — ICYH. B Xoac
TEXHHYCCKOTO TMPOrpecca CHUCTCMBI OTOIUICHHS MOCTOSHHO COBCPILCHCTBOBANHCH U
Yy Iy qYlIajucsb. .HI-O,I[I/[ YYHTIHCHh NPUMCHATP HOBBIC BHIObI TOIUIMBA, IMPHAYMBIBA.IU PA3HBIC
KOHCTPYKI[UH OTOMMTENBHBIX NPHOOPOB, CTPEMUINCh YMEHBIIHUTh PAcXOd TOPHYETO H
caenath paboTy OTONMMTEABHOH CHCTCMbI ABTOHOMHOH, HE TpeOyHIUEH NOCTOSHHOTO
KOHTpONA uenoBeka. B Hactosduiee BpeMsa HauOolbluee pPacHpOCTPAHCHHE IOy YHIH
CHCTEMBI  BOAAHOTO  OTOIUICHMS, KOTOPOE  ITPHUMEHACTCS s oborpeBa  Kak
MHOTOKBAPTHUPHBIX JOMOB B ropoJax, Tak H HEOONbLIMX 3JaHHI B CEIbCKOH MECTHOCTH.
Ipunuun paGoThl CHCTEMbl BOJAHOTO OTOIUIEHHA (CM. PHCYHOK) YIOOHO NOACHHTH Ha
MPUMEPE OTONMTEIBHOM CUCTEMBI HEOOIBINOTO XKHJIOTO A0MA.

T

|
6

Pucynox. Cucmema 6002H020 OMONIEHUs HEBOILUIO20 HULO20 0OMA
HcTouHuKOM TENmaoOTH IS OTOMMTEIBHONH CHCTEMBI CIIY)KUT IMeYb |, B KOTOpOM MOTyT
CropaTth Pa3IHYHBIC BHIbI OPraHHYECKOTO TOIUIHBA — APOBA, TOP(, KAMECHHBIH YroJb,
NpUpOaHbIN ra3, He)renpoAykTel U mp. [leys HarpesaeT Boay B koTic 2. [Ipu HarpeBaHuu
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BOJA PacIUPACTCS M €€ IUNIOTHOCTh YMEHBILUACTCA, B PE3yJbTATE YEro OHA MOJHUMACTCSA M3
KOTja BBEPX MO BEPTHUKAJNbHOMY [JIABHOMY CTOSKY 3. B BepxHeil 4acTH IJaBHOTO CTOsKA
PacIONIOKEH UMEIOIIMH BBIXOX B aTMOC(Eepy pacHMpUTENbHbIH Oak 4, KOTOPBIH HEOOX0AUM
H3-3a TOTO, 4TO 00BEM BOABI YBCIHUHBACTCS MPH HarpeBaHuu. OT BEPXHCH 4acTH IIaBHOTO
cTOsKa OTXOOUT TpyGa 5 («ropsumit TpyOOmpoBOA»), MO KOTOPOMY BOAA MONAETCA
K OTOIMUTENbHBIM MpuOOpaM — OatapesaM 6, COCTOAIUMM H3 HECKOJBKHUX CEKLMH Ka)Kaas.
[Tocne mpoTexaHus yepe3 OaTapeH OCTHIBIIASA Boja IO oOpaTtHoMy Tpy6GompoBoay 7 BHOBb
NOMAazacT B KOTEN, OIATH HArPEBACTCA U CHOBA MOJHMMACTCA IO IIIABHOMY CTOsKY. Ilpu
HauboJiee MPOCTOH OXHOTPYOHOIT cxeMe Bce OaTapeu COSAUHAIOTCH APYT ¢ APYTOM TaKUM
00pa3oM, YTO BCE CEKIHM OKA3bIBAIOTCA MAapajUleNbHO MOACOCAMHEHHBIMHU K ropsueMy U
k oOpatHOMy TpyOomporoay. TIoCKOMBKY BOJA MPH NMPOTCKAHUH vepe3 OaTapeu MOCTEICHHO
OCTBIBACT, U1 MOAACPKAHHI OJMHAKOBOH TEMIIEPATypPhl B Pa3HBIX NMOMEILCHHAX B HHX
AenarT Oataper ¢ pa3HbIM YHCIOM CEKUHH (TO €CTh ¢ pa3HOM IUIOILAIBI0 MOBEPXHOCTH).
B Tex xoMHaTax, B KOTOpble BOJa MOCTYIIACT PAHBIIC WU MO3TOMY HMeEET O0Jice BBICOKYIO
TEMIICPATypy, KOJIMYECTBO CEKIHIT B OaTapesx ACIal0T MCHBINE, H HaoOopoT. Bonxa B Takoi
OTONUTCABHOH CHCTEME LMPKYJIHPYET ABTOMATHYCCKH, A0 TEX [OP I[OKA B MCYH TOPUT
ToIIMBO. [ns Toro 4robbl LMPKyJasAUus Oblia BO3MOXHA, BCE TrOpsuMe TPyOONMpOBOIABI U
obpartHble TPyOOMPOBOJABI B CHCTEME JENAKOT JTHOO BEPTHKAIBHBIMU, NTHOO ¢ HEGONBIINM
YKJIOHOM B HYXKHYK CTOPOHY — TaK, YTOOBI BOAA IO HUM IJIa OT IJIABHOIO CTOSKa 0OpaTHO
K KOTJY T0A ACHCTBHEM CHIBI TDKECTH («caMOTEKOM»). CKOPOCTh LMPKYJIALKH BOIBI H
cTencHs 060rpeBa MOKHO PETY THPOBATH, YMEHBILAS UIIH YBETHYHBAS KOJMYCCTBO TOIIMBA,
CTOpAIOLICTO B ICYM B CAMHHULY BpeMeHH. Boma LMPKyIHPYET B OTONMHTCIBHBIX CHCTEMAax
TAKOro THIra TEM JIy4lluc, YEM 60.]1]:11[@ PacCTOAHHUE MO BBICOTC MEXKAY KOTJIOM H TOPAYHNM
TpyOonpoBoaoM. [lo3ToMy medp ¢ KOTIOM CTApardTCAd pPaclonarath Kak MOYKHO HIDKE —
OOBMMHO MX CTaBST B MOABAJNE JIMOO, MPU €ro OTCYTCTBUHM, OMYyCKAKT A0 YPOBHS 3EMJIH, a
ropga4uii Tpy 60IpoBOa MPOBOIAT IO YEPAAKY .

Jns HopManbHOH paboThl OTOIUTEIBHON CHCTEMBI OUCHD BA3KHO, YTOOBI BHY TPH HEE HE
ObuTO BO3ayxa. [l BBIMyCKa BO3AYLUHBIX MPOOOK, KOTOPBIE MOTYT BO3ZHHMKATh B TpyOax U
B 6atapesx, CIy»KaT CIELHATbHBIE BO3AYXOOTBOOUHKH, KOTOPBIC OTKPHIBAKOTCS TIPU
3aMOJHCHHH CHCTEMBL BOJOH (HA PHCYHKE HE TIOKa3aHbl). Taxke Ha TpyOax B HIDKHEH YacTH
CHCTEMBbI YCTAaHABJIMBAIOTCA KPaHBI 8, MPH IIOMOLLUH KOTOPBIX H3 OTOMHTEILHON CUCTEMBI TIPU
HEOOXO0AUMOCTH CIIMBAETCS BOJA.

| 17 | g TOro 4ToOBl yIyYINHUTh LHPKYIALHIO BOAbBI B CHCTEME BOASHOTO OTOILICHUA,
HeoOX0AuMMO

1) pacnonoxuts ropsuuii Tpy6OMPOBOA HA OJHOM YPOBHE C KOTIOM
2) pacmoIOKUTh KOTEN KaK MOXKHO HIDKE ropsiuero Tpybonposoaa
3) pacmonoKUTE KOTEN KAK MOKHO BBILLIE TOPSYEro TPy GomnpoBoaa
4) pacnonoKUTh KOTEI BHIILE PACIIHPHTEILHOTO H6aka
[Ipy MOHTae CHCTEMBI BOIAHOTO OTOIIEHHA C MCTONB30BAHMEM OJHOTPYOHOH

CXeMBbl BO BCEX KOMHATaX IOCTABHIIH OJHHAKOBBIE 0AaTapeH C PaBHOH IUIOMIAABIO
MOBEPXHOCTH. BCce KOMHATBI TEIION30HPOBaHBI OJHHAKOBO. [Ipu 3TOM

1) B koMHaTax, HauboNEe GIM3KHX K TIABHOMY CTOSKY, Oy €T TeIuiee

2) B xOMHATaX, HaUOOJIEE Y AANEHHBIX OT IJIABHOIO CTOAKA, Oy IET TEILIEE
3) BO BCEX KOMHATAX TeMIEpaTypa Oy JeT OMHAKOBOU

4) cucTemMa BOJSHOTO OTOMICHUA HE Oy ieT paboTaTh
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Ilpu evinonnenuu zaoanus 19 c pazeépuymplm omeemom UCHONLIYIME OMOETbHbLIL
AUCH. 3anumiume CHaAYANAd HOMep 3a0aHus, a 3amem omeem Ha He2o. Ilonnwiii omeem
O00NIHCEH GKTIOUAMb He MOJIbKO Omeem Ha 60nRpOC, HO U e2o passé’puymoe, JOCHY eCcKUu
CeA3AHHOe 0DOCHO8ANHUE.

[pu MOJEPHU3ALNM CHCTEMBI BOISHOTO OTOIUIEHHA TIEYb, PAGOTAOIIYI0 HA JPOBAX,
3aMEHMIIM Ha Neyb, pabOTAOIIY 0 Ha MPUPOAHOM Tase. ¥ AeNbHas TEIL10Ta CTOPaHus
apoe 1 07I1>x/1<r, MPUPOJHOrO rasza — 3,2 10 Jik/xr. Kak HyKHO HU3MCHHUTH
(yBeJ'IH‘-II/IT]: 70041 yMeHBII_[PlTb) MacCy TOIUIMBA, CKHracMoro B IICYH B CAHHHUILY
BPEMCHHU, Ol TOTO "[TO6B] COXPaHHUTh MPECKHIK CKOPOCTh LHPKYJAUHH BOABI
B OTONUTENBHOMU cucteMe? OTBET MOSCHHUTE.

Yacrtb 2

Ilpu evinoanenuu 3adanuit ¢ Kpamkum omeemom (3adanus 20-23) Heobxo0umo
3anucams OMeem 6 yKa3aHHOM 6 meKCcme 3a0aHus mecme.

CrtowHoit kyOHk ¢ peOpoM ¢ TONHOCTBIO MOTPYXEH
B LIMIMHIPHYECKHE COCY C XKHAKOCTBIO IUNIOTHOCTBIO ) Tak,

KaK MOKa3aHO HAa PHCYHKE. PAIOM ¢ COCyIOM yCTaHOBJICHA ~H
BEPTHKAIbHAS JIMHEHKA, NMO3BOJIAIOLIAS OMPEACIUTD MOIOKEHHE
KyOuka B cocynae. Mcmoms3yss pHCYHOK, YCTaHOBHTC
COOTBCTCTBHC MEX Y (bl/l?)H‘{eCKHMI/I BCJIHYHHaAMHU H
(dopMynamMu, IO KOTOPBIM HX MOJKHO PacCUMTaTh: K KaXKAOMY
3JIEMEHTY TEPBOr0 CTOJAOLA TMOAOCPUTE COOTBETCTBYHOIIIMIH
3MEMEHT W3 BTOPOTO M BHECHTE B CTPOKY OTBETOB BBIOpaHHbIE LHQPHI 1HOZ
cooTtBeTCTBY OLHMHU Oy kBamu. L{u(psl B OTBETC MOTYT MOBTOPSATHCS.

T, A= s b

PUINYECKASA BEJIMUNHA POPMYJIA
A) cujia JaBIEHUS XKMAKOCTH HA HIOKHIOKO IPaHb KyOuKa 1) i ”
B) naBjcHME KUAKOCTH HA BEPXHIOK IPaHb KyOuKa 3/)mg
B) cuna Apxumena, AeHCTBYOIAA HA KyOUK 2) p,8 P
1
3) —p,ga
3
1 3
4) 3P89
4 3
5) Epmga

Ousuka. 9 knacc. Bapuanr 3 12

Toveunoe Te10 GPOLIEHO BEPTUKAIBHO BBEPX € HAYANbHOH CKOPOCTHIO 20 M/C.
Onpenenute, Kak H3MEHAOTCA cleayoume (uznueckue BEIMYHMHBI 32 BTOPYIO
CCKYHAY MNOJéTa Tela: MOTCHLHANbHAS SHCPrHA TEJd OTHOCHTEIBHO MOBEPXHOCTH
3eMIH; KMHeTHYECKAs SHEPTHA TeJla; MOAY JIb UMITYJIbca Tea.

Jns KaxI0d BEMUUHBI OTIPEACIUTE COOTBETCTBYIOIUMI XapaKTep U3MCHEHUS:

1) yBenuuuBaeTes;

2) yMEHbIIAETCH,

3) HE UBMEHACTCA.

3anuuute B Tabauuy BHIOpaHHBIE LHPPHI A1 KAKAOH (U3HICCKON BEIHMYHMHBI IO
COOTBETCTBYIOLIMMH OykBaMu. L{Hdpel B OTBETE MOTY T OBTOPATHCA.

PUINYECKHWE BEJIUYNHDI UX NSMEHEHHUE

A) MOTeHUHWANAbHAA SHEPTHA TEJa OTHOCUTEIBHO MOBEPX- 1) yBenMuMBacTCA

HOCTH 3€MITH 2) yMCHBILAETCA

bB) xuHeruyeckas sHeprus tena 3) He mIMEHACTCA

B) moay s mMIy ibca TEIa

A b B
Or1Ber: g o

lopu3oHTanbHO pacnonokeHHbIH TUCK paguycoM R = 40 cmM paBHOMEPHO BpalacTcs
BOKPYT BEPTHKAJIbHOH OCH, MPOXOILLCH uepe3 UeHTP micka. Ha pucyHke uzobpakén
rpadMk 3aBHCHMOCTH MOJYJA JHHEHHOH CKOPOCTH V' TOuek JHCKa, NEKAIUHX Ha
O/JIHOM €ro pPaauyce, OT PACCTOSHUA / 0 LIEHTPA JAUCKA.

V. m/c BHJI CBEPXY

Hcnonesyss puCYHOK, BHIGEPHTE M3 MPEMIOKEHHOTO TMEPEYHA O06d BEPHBIX
VTBEPXKACHHSA. YKOKHTE HX HOMEPA.

1) Vrnoeas ckopocTh BpalLi€Hus AMCKa paBHa 4 paj/c.

2) JluueiiHas CKOPOCTh BpalICHHA TOUkH 4 (CM. pUCYHOK) paBHa 1,6 m/c.

3) Vckopenue Touku B B 2 paza 60JbI1e yCKOPEHUS TOUKU A.

4) Tak kak JDMCK BPAIAETCS PABHOMEPHO, AMHEHHAA CKOPOCTh TOYKU B paBHa
JTUHCHHOM CKOPOCTH TOUKH 4.

S) Mpu yeenuyenuu YrioBoH CKOPOCTH BpalieHus aucka B 2 pasa rpadux
3aBHCHMOCTH /(7 ) MPOUAET uepe3 TOUKy X (CM. PUCYHOK).

OtBer: |
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VueHHK pemmit H3YUWTh OSJEeKTPHUESCKYIO IeMb, CXeMma
KOTOpO#l M300pajkeHa Ha PHCYHKE, COCTOSIIYIO H3 TPEX
PE3UCTOPOB M HMCTOYHMKA IIOCTOSHHOrO Hampspkenus U.

3aoanue 25 npeocmagnaem coboii 6onpoc, Ha KOmopvill HeOOXO0OUMO Oamb RUCbMEHHbLIL
omeem. Ilonnsiit omeem 00/11cen codepiicams He MOMLKO OMEent HA 60RPOC, HO U €20
Pazeéprymoe, n02udecKu ceA3anHOE 060CHOBANUE.

Pe3I/ICTOpBI, KOTOpBIC HCII0JIB30BAJIL YUYCHUK,

IIPECACTABIISIIOT coboii TOJICTBIC UWIHHAPHYCCKUC

TIPOBOJIOKHM HW3 OJAWHAKOBOro MeTajia, OJIMTHAKOBOM ‘{_b' B ABYX 3aKpBITBIX COCyJlaX OJHHAKOBOI'O o0néMa HaXOJUTCsl ONMHAKOBOC KOJIUYECTBO
UINHBI, HO PAa3HOI'0 IIOICPCUHOI0 CCUYCHUA HSB@CTHO, MOJICKYJI OOHOI'0O U TOI'O XK¢C rasa. COCYZI 1 paSMeIIléH B TEIUIOM [IOMEILCHNUH, cocyn 2 -
YTO IUIONIAAb TOTNEPEYHOTO CEUCHHUS TIPOBOJIOKH 1 B ;Ba pasa Menbile IIoIajgu B XoJoaH0M. B kakoM 13 COCY/JIOB JIaBJICHUE rasa 6ompine?

TIONIEPEYHOro CEUCHUS IIPOBOJIOKH 2, a IuIomaAab IornepeYHoOro CCYEHUs MpOBOJIOKH 2B OTBeT MOSCHUTE.

ABa pa3a MCHBIIC IUIOMIaJM IIOIICPECUHOI0 CCUCHUS ITPOBOJIOKH 3 COHpOTHBHCHHe
COCJMHUTENBHBIX IIPOBONOB HpeHe6pe)KI/IMO Maio

CHayana y4veHHK, He coOMpas Lemb, HW3MEPHWI IO OTAEIBHOCTH CONPOTHBICHHS Mna 3a0anuit 26-27 neodxo0umo 3anucames nonanoe peuienue, 8KIOUaAOUiee 3anUCh
y4actkoB AB u CD ueny. 3ateM oH cobpa Lellb U U3MEPII HalpshKeHHe Ha PE3UCTOpe Kpamkozo ycnoeusa 3adauu (Jawno), 3anucv Qopmyn, npumenenue Komopwvix
1 u nanpsmkeHue Ha pesucrope 2. Ilocrme 3TOTo y4eHMK pacCYHTal MOIIHOCTH, HeooXo0umo u 00CMAmoO4HO 014 peuieHusn 3a0auu, a MAaKdxice mMamemamudeckue

BBIZielIsieMble Ha pe3ucTope 1 1 Ha peaucrope 2

Kaxkue yTBepxieHHs COOTBETCTBYIOT pe3yJIbTaTaM IPOBEIEHHBIX SKCIIEPUMEHTOB?

W3 npennoxeHHOro mepeyHs YTBEpXKICHUI BBIOEpUTE 06@ NPaBHIBHBIX Y KaKHUTE HUX
HOMepa 3arparup xonmdectBo TeILIOTH ) = 1 MJIx, U3 HeKOTOpOil Macchl JIbJa, B3SITOIO IIPU

1
Temmeparype —¢1°C, monydmwna Bofgy npu Temreparype +¢1°C. H3sectHO, uTO g 4acThb

Rpeodpasosanua u pacuémvl, nPUBOOAUIUE K HUCA060MY OMEENTY

1) Ilpu pazoOpaHHOR Lieny CONpOTUBIEHHE ydyacTKa AB MeHblIe COIPOTHBICHUS
ydactka CD
2) Cwuna ToKa, IPOTEKAIOILETO YEpe3 PEUCTOP 1, MEHBIIE CHIBI TOKa, IPOTEKAOILETO OT 3aTpaueHHOT0 KONHWYECTBA TEIUTOTHl IOIUIa Ha HarpesaHue BoAsl. Kpome Toro,
yepes pe3rcTop 3
3) HanpsixeHue Ha pe3ucTope 1 6oblue HalpsDKeHUs Ha pe3rcTope 2
4) Hanpsokenue Ha pesucTope | paBHO HANPSKEHHIO HA Pe3nCTope 3 Bofpl. OmpefenuTe KOIUIECTBO TEILIOTH {0y, KOTOPOE MOLUIO Ha IpeBpalleHue JbIa B
5) MomHocTb, BbIJeNseMas Ha pesucTope |, MeHbIe MOIIHOCTH, BbIAeNseMOil Ha BOZY.
pesucrope 2

H3BECTHO, UTO yJIeJIbHast TEeIUTOEMKOCTD JIbJIa B 2 pa3a MeHblIIS yI[eJ'IBHOfI TEMTOEMKOCTH

Oreer:
s Toro 4to6s! CABHHYTH GPYCOK BJIOJE INEPOXOBATON TMOPHIOHTAIBHOMN ILIOCKOCTH,
TpebyeTcs NPHUIOKUTH TOPH3OHTAIBHO HampaslenHylo cuiay Fy. Jns toro uto6wl
C/ABHHYTBH 9TOT ke OpyCOK BBepX BJOJb IIEPOXOBATON HAKIOHHOH ILTOCKOCTH C YIIIOM

mpu ocHOBaHMH 45° M ¢ TeM ke KOd(UUMCHTOM TpeHus, TpeGyeTcs cuna F),

Yacrs 3

Jna omeema na 3aoanua vacmu 3 (3adanusa 24-27) ucnons3yiime omoebHblil 1ucm
3anumume crawana HoOMep 3a0aHun, a 3amem omeem HA HeE20

Omsemul 3anucvigatime 4émxo u pasoopuuso HaIpaBleHHas apalUIeNbHO HAKTOHHON TUIOCKOCTH
(TTo marepranam Kamseesoii E.E.) VY4uTHIBas, YTO KO3QQUIUEHT TPEHHUS MEXKIY ITOBEPXHOCTBIO OpycKa U OBEPXHOCTHIO
.E. F
Hcnonsays kapeTky (6pycok) ¢ KPrOUKOM, AMHAMOMETP, OJMH IPy3 U HANPaBJIsIOLIYIO IWIocKocTH paBeH 0,5, ompenennte oTHOLIeHHe Moayiel stmx cun M= — Ortser
peliKy, cobepuTe IKCIEPUMEHTATHHYIO YCTAHOBKY Ul ONpeleieHns Kod(puipenTa 2
TPEHUS CKOJIbKEHUS MEXIY KapeTKO U IOBEPXHOCTHIO PEHKH. OKPYITTUTE A0 COTBIX NOICH

B 6naHKe oTBETOB:

1) chenaiite pUCYHOK 3KCIIEPHMEHTAIBHON YCTAHOBKH

2) zanmimuTe GOPMYILy IS pacuéTa Ko3(QQUIMEHTa TPSHUS CKOJIbKEHHUS

3) ykaxuTe pesylbTaThl M3MEPEHHS Beca KapeTKH C IPy30oM U CHJIBl TPeHUS
CKOJIBXKEHUS TIPH JIBIDKESHUH KapeTKH C TPY30M 10 IIOBEPXHOCTH peiiku

4) 3anuIMTe YHCICHHOE 3HaYCHUE KO3 QUIMEHTa TPEHUS CKOJIBXEHUS
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HAHcTpyKknus no BLINOJHEHUIO PadoThI

Ha Beimonmnenue skzameHalyioHHo# paboTel mo ¢uzmke otsogutcs 3 yaca (180 MumyT)
PaGora cocrout u3 3 yacreii, BKIOYaOILKX B cebs 27 3agaHui

Yacts 1 comepxur 19 zamanmit (1-19). K kaxnomy w3 nepseix 18 3amanuit mpusogutes
YeThIpe BapuaHTa OTBETa, W3 KOTOPHIX TOJBKO OAWH BepHBIA. [Ipu BBHINONHEHHM STHX 3aJaHUil
yactd 1 ofBeauTe KpyKKOM HOMEp BHIOpAHHOrO OTBeTa B SK3aMeHalMoHHOU padote. Ecii Bt
0o0BeIM He TOT HOMEp, TO 3aUepKHUTE 3TOT OOBeASHHBIN HOMEpP KPEeCTHKOM, a 3aTeM oOBemuTe
HOMep HOBoro oTBeTa. OTBeT Ha 3anaHue 19 yacTu 1 2anuchIBaeTCA HA OTACIBHOM JTHCTE

YacTs 2 copepkuT 4 3a1aHus ¢ KpaTKuM oTBeToM (20-23). Ilpy BRINONHEHUY 3a1aHU YacTH
2 OTBET 3amuchiBaeTcs B dK3aMeHAIMOHHO#N paboTe B OTBEIASHHOM I 3TOro Mecrte. B ciyuae
3aIMCcH HeBEPHOTO OTBETa 3aYepKHUTE ero U 3aliIIKTe PSAOM HOBBIH

Yacts 3 comepxut 4 3amaHus (24-27), Ha KOTOpHle CleAyeT HaTh Pa3BEPHYTHIH OTBET.
OTBeTsl Ha 3aJaHMS dYacTHM 3 3allMCHIBAIOTCI Ha OTACIbHOM JHMcTe 3amanue 24
SKCIEpUMEHTAIBHOS, ¥ UIS €r0 BHINOJNHEHHS HEOOXOOUMO BOCIOIB30BaThHCS J1aboOpaTOpHBIM
obopynoBaHeM

ITpu BEMHCIEHUSX pazpellaeTcs HCIOIb30BaTh HEIIPOrpaMMHUPYEMBIH KabKYJISATOP

Tlpu BeimONHeHMM 3amaHuii Byl MoxeTe none3oBaThes udepHOBHKOM (OOpamaem Baime
BHUMaHMKE Ha TO, YTO 3aMHCH B UePHOBHKE He GYIYyT YUHTHIBATHCS MPHU OIICHUBAHUU PabOThHI

CoBeTyeM BBIONHSATH 3afaHHS B TOM IIOpsJIKE, B KOTOPOM OHM AaHbl. JIs 3KOHOMUU
BpeMEHH IpoNlycKaiiTe 3alaHue, KOTOpoe He yAagTcs BBINOJIHUTH cpasy, M MepeXoauTe K
crenyromemMy. Ecnu mociie BhITONHEHUs! Bcell paboTel y Bac ocranercs Bpemsi, Bl cmoxere
BEPHYTHCS K NIPOITYIICHHBIM 3aJaHUusIM

Bamnel, momydyennsie Bamu 3a BbImonHeHHBle 3anaHus], cymmupyrorcs. Ilocrapaiitech
BBIIIONHATE KaK MOXKHO OoJIbILe 3afaHui ¥ HabpaTh Hanbopllee KOJIHYeCTBO 0alIoB

Henaem ycnexa!
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Hrmxe npuseaeHb! CIpaBOYHbIE JAHHBIE, KOTOPBIE MOTY T MOHaJ00UThCA Bam

TIPU BBINIOJTHEHUH PabOTHI.

JleCATHYHBIC NMPUCTABKH

HaumenoBanue O6o3HayeHHE MHOXHTE b
Tura I 10°
Mmera M 10°
KHUJIO K 10°
reKTo r 102
CaHTH [ 1072
MHUJUTH M 1073
MHUKPO MK 1076
HaHO H 10°°
KoHcTantsl
M
yCKOpPEHHE CBOOOIHOTO MaJACHUA Ha 3eMiie g=10 c_z
5
_11H-m"
T'PaBUTALHOHHAS NOCTOSHHAS G=6,7-10" ———
KT
s M
CKOPOCTBh CBETA B BAKYyMeE c=3-10 :

3JIEMEHTAPHbIH 3JIEKTPHYECKUH 3apaa

e=1,6-10"Kn

dusuka. 9 kinace. Bapuanr 4

YaeanHas
) IbK TCILJIOTA 6 HH(
TermmoéMkocTh Boabl | 4200 - napooOpasOBaHHsL 2,3-10° =—
xr-C BOZBI Kr
, T TEIUIoTa Tl
CT:M;’;MKOCTI’ 2400 —= napoobpazosarms | 9,0-10° 5=
HP KT - cmpTa KT
) Hox TETUIOTa [UIaBJICHHA 4 ok
TEMmnoéMKocTh Apaa | 2100 o 2,5-10" =—
KT - CBHHIIA KT
TEIUIOEMKOCTD 920 Tk TETUIOTa MIABNEHHA | 7 o |0t Jox
AFOMHHHA Kr - cTanu ’ Kl
3 JIES TETUIOTa [UIABJICHHUA 4 ok
TemnoéMkocTh ctamu | 500 o 5,9-10" —
} 0J10Ba KT
N Hox TEIUIOTa [UIABJICHHUA s ok
TemmoéMKocTh nuHka | 400 O 3,3-10° —
KT - Jbaa KT
) | TEIIOTa CTOPAHHA 7 ok
TernoéMkocTh Meau | 400 o p 2,9-100 =—
KT - crupTa
) Jox 7 JDK
TEMIOEMKOCTH 0J10Ba | 230 Q TCILI0Ta CTOpaHHA 4,6-10 =—
KT - KEPOCHHA
TEIIIOEMKOCTh 130 Hox TEIUIOTa CropaHus 4.6-10 Hox
CBHHLIA kr - °C OcH3HHA ’
TEIUIOEMKOCTD 420 Hox
OpOH3BI .o

Temneparypa nJiaBJIeHUs

Temnieparypa KMneHus

CBHHLA 327°C BOJIBI 100 °C
0JIOBa 232 °C crupTa 78 °C
JbAa 0°C

Owm - mm? o

YaeabHoe 3JIeKTPHUECKOE CONPOTHBRJICHUE, (mpu 20 °C)
M

cepedpo 0,016 HUKCJTUH 0,4
MeE b 0,017 HUXPOM (CIUIaB) 1,1
aTFOMHUHUH 0,028 dhexpaisb 1,2
KEJIe30 0,10

InoTHOCTH
KT KT
GeHsuH 710 ? apesecuna (cocua) | 400 F
KT KT
CITHPT 800 — napaguH 900 —
M M
KT KI'
800 — & 900 —
KEPOCHH DE neén M3
KT KT
MacJio MalHHHOE 900 W IO MUHUH 2700 F
KI KI
1000 — 2700 —
BOJA M 3 MpamMop M 3
KT KT
MOJIOKO LIETHHOE 1030 3 LIMHK 7100 =
KT KI
BOJA MOpCKas 1030 ? CTallb, JKEIE30 7800 ?
KT KT
TITHLEPHH 1260 — Meapb 8900—3
M M
KT KT
pTyTB 13 600 F‘ CBHHCH l l 350 ?

HO])MZI.J'leble ycaosusi

: nanenue 10° Tla, temmeparypa 0 °C.
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Yacrsb 1

IIpu ewinonnenuu 3adaunuit c evibopom omeema (1-18) odeedume Kpysckom Homep
HPAGUILHOZ0 OMEema 8 IKIAMEHAUUOHH O pabome.

Ha PUCYHKE IPEACTABJICH rpa(bm( 3aBHCHUMOCTH TNMPOCKIHMH YCKOPCHHA TCla a, OT

BpemenH f. Kakue yyacTku rpaduka COOTBETCTBYIOT PABHOMEPHOMY IBIKCHHIO TEJIA
BJOJIb OCH X7

1) ABu CD 2) BCuDE 3) Tonsko BC 4) tonpko DE

K mpyXuHe AMHAMOMETpAa MOABECHIM TIPy3 Maccodl m = 0,5 kr, moa aeHCTBHEM
KOTOPOTO MPY>KHHA pacTiaHyaach Ha 4 cM. KakoBa »k€CTKOCTD NPy >KUHBI?

1) 2 H/m 2) 1,25 H/m 3) 50 H/m 4) 125 H/m

Ilo rmagxkol TrOpPH30HTANBHOH MOBEPXHOCTH BO B3AaHMHO HEPIEHIMKYJLAPHBIX
HAIPaBJICHHAX JBIDKYTCSA JBE LIAHOBI MaccaMu 71] = 1 Kr M 719 = 3 KT CO CKOPOCTAMM
v{=2 M/c H V5 = 1 M/C COOTBETCTBEHHO, KaK MOKa3aHO Ha pucyHke. Obas BenmauHa
KHHETHYECKOH SHEPTHMHU 3TUX ABYX ILIAHO paBHa

ni, L—"

‘—L T .

1) -1 Ix 2) 2,5 Tx 3) 3,5 Ox 4) 7 Ox

I 4 | Komeco pammycom 50 cM mpu paBHOMEpHOM BpalueHud aenaet 60 oboportor 3a
I munyTy. C Kak0o¥ CKOPOCTBIO JBIKETCA TOUKA HA 000/1¢ Kojeca?

1) = 0,08 m/c 2) =3,14 m/c 3) =314 m/c 4) = 188,4 m/c
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B cocyn cO PTyThIO IUIOTHOCTBIO [ ONYIUEHA CTCKJISHHAA MPOOHPKA, YaCTHYHO
3aMOHCHHASA PTYTHIO TaK, KaK MOKAa3aHO Ha pucyHke. JlaBieHue, OKa3bIBaeMOE
PTYTBIO Ha JTHO COCYJa B TOUKE A, PaBHO

BT ZF P77 I TTI77

1) pghl 2) Pghz 3) rg (h1+h2) 4) rg (h2 - h])

I 6 | bpycox maccoit 100 r, moaBenICHHBIH Ha JIETKOH HUTH, TOJHUMAKOT BEPTHUKAJIBHO
BBEPX: B IIEPBOM Cilydac — AEHCTBYs Ha HUTh cuioi £ = 1,1 H, a Bo BTOpOM Ciy-
uae — JEHCTBYA Ha HuTh cuiiod F| = 1,5 H. Moayas yckopenus Opycka BO BTOpOM

cnyvae

1) B 1,5 pa3a McHbIIC, YCM B MICPBOM CJIyvac
2) B 1,5 pasa Goublie, YeM B TIEPBOM CJTyyae
3) B 5 pa3 GoJblie, YeM B IIEPBOM CTyyac

4) B 40 pa3 boJblue, YeM B MIEPBOM CIIy4ae

XuIkylo BOAY HAyanM OXJAXZAaTh, B PE3yJdbTaTe YEr0 OHA INEPElNa B TBEPIOE
cocTosHue. MoJTeKy Ibl BOIbI B TBEPAOM COCTOAHHHU

1) HaxoAATCA B CpeHEM OJIIDKE OPYT K APYTY, YEM B SKHUIKOM COCTOSHHUU

2) HaxoJATCA B CPEJHEM Ha TeX K& PACCTOSHMAX APYT OT APYra, YTO M B KHAKOM
COCTOSHUH

3) HaxoAATCA B CPEAHEM AAJbILE APYT OT APYra, YEM B KUAKOM COCTOSHHU

4) MOTYT HaXOMHUTECA KaK OMuke APYT K APYTY, TaK M AAIbLIE APYT OT APYra, 1o
CPABHEHHIO C KHJIKUM COCTOSHHEM

Ha pucyHke mnpeacTaBieHbl rpaMku HarpeBaHus M IUIABJACHUA JBYX TBEPABIX
BEIIECTB OJMHAKOBOM Macckl — | u 2. BemlecTBa HarpeBaroTCs Ha OIJMHAKOBBIX
ropejikax MpH OJMHAKOBRIX ycyoBuax. Ompexenure nmo rpadukaM, y Kakoro
BemiecTBa — | mnu 2 — BBIIIE TeMIlepaTypa IJIABJACHUSA W YJCIbHAd TEIUIOTa
TUIABJICHMS.

.°Ch

-

T, MHH
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1) y sewectBa | BHIIE M TeMmIepaTypa IUIAaBACHHA, M YJeObHad TEIUIOTa
TUIABJICHUA

2) y BemecTsa 1 BBIIE TEMIEPATypa IUIABJICHHUS, @ Y BEIICCTBA 2 BHIIIC Y ACHbHAS
TEILIOTA IUIABJICHUS

3) y BemecTBa 2 BBILIC TEMIICPATyPa MUIABJICHHS, @ V BelecTBa | BhILIC yACIbHAA
TEMNIOTA MIaBJICHUA

4) y BemecTsa 2 BBILE M TEMIEpaTypa IUIABICHHA, M Y/JCHAbHAsA TEIUIOTA
NIIaBJICHUA

KII[ msuratens tpaktopa paseH 30%. Bpruuciaute mnojie3Hyr padoTy, KOTOPYHO
COBEPIIMI ABUIATENb TPAKTOPA, H3PACX00BaB 3 Kr OEH3UHA.
1) 0,21 MIx 2) 13,8 M= 3) 41,4 MIx 4) 460 Mk
JIBa ManeHpKHX mApUKa — A U B — yIep/KUBAIOT Tak, Kak NOKa3aHO Ha pucynke. O6a
LIapyKa 3apsHKEHBI MOJOKUTENBHO. Kakoil u3 BEKTOPOB, H300pa)kEHHBIX HA PUCYHKE,
MPAaBHIbHO YKA3bIBACT HAMPABJICHUC 3JICKTPHUCCKOH CHIIbI, ACHCTBYIOIUCH HA MIAPHK
B co ctopoHsl mapuka A?

@ ' b
11 2) 2 3)3 4) 4

JIBa pe3ucrtopa conpotuBieHHAMH Rj =2 OM H Ry = 6 OM coeMHEHBb! MapaieIbHO
B LEMb, CXEMa KOTOPOM mMOKazaHa Ha pucyHke. K 3aKuMaM Ha KOHUAX LIETH
TMPUIOXKEHO HEKOTOpOe HampshkeHue. CpaBHHUTE CUIIBI TOKOB /) M ], MPOTEKAOMIMX
4epes Pe3HCTOps Ry H R).

4) 1,=31,

! I
1) 12=g1 2) I =?1 3) 1,=1,
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B nepBoM ciy4ae IoJI0COBOM MarHUT BHLABUIAKOT U3 CILUIOLUIHOTO MEAHOTO KOMbLA, a
BO BTOPOM CJIy4a€ €ro BHUIBHIAIOT U3 CTAJTBHOTO KONbLA C Pa3pe3oM (CM. PHCYHOK).
WHy KUMOHHBIH TOK

N N
Meab CTallb
1) He BO3HMKAET HH B OJHOM H3 KOJEL
2) BO3HHKAeT B OOOMX KOJIbLAX
3) BO3HMKAET TOJBKO B MEIHOM KOJNBLE
4) BO3HHKAET TONBKO B CTAILHOM KOJBLE

Ipeametr ABCD otpaxaetcs B miockom 3epkane. WUsobpaxenne 4,B,C,D; storo
MpeAMETA B 3€pKAJiC MPAaBHIILHO MOKA3aHO HA PHUCYHKE

1) 1 2)2

Hcrons3ys maHHbIE PHCY HKA, OIPEASIUTE [IOKa3aHUE HACAIBHOTO aMnepMeTpa A.
2 Om 1 Om

20m 30mM

— 1+ —
o | S|
- 6B L[:P—!:l—'

1,5 Om 1.5 Om

1A 2)2A 3)3A 4) 6 A
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B-uacTHIIa COCTOUT U3

1) 1 npotona u 1 Heiirpona 3) | anexrpona

2) 1 mpotona u 1 3eKTpOHa 4) 2 NpOTOHOB U 2 HEHTPOHOB

Kakoii(-ue) u3 onsitoB Bel mpeaioskunu Obl MpoBecTH, YTOOBI A0KA3aTh, YTO CHIIA
Apxumeaa 3aBUCHUT OT IIOTHOCTH >KUAKOCTH, B KOTOPYIO MOTPYIKEHO TE10?
A. TlokazaTtp, YTO BBHITAIKUBAKOIIAS CHJIA MU3MCHUTCA B CIIy4ac, €C/IM OJHO H TO XKCE
TEJO CHAyaja IMOJHOCTBI0 MOTPY3UTb B COCYJ C YKUAKOCTHK) OJHOHW IUIOTHOCTH, a
3aTeM — ITOJHOCTBIO ITOTPY3UTh B COCY I C *KHAKOCTBIO JAPYTOH MIOTHOCTH.
b. [TokazaTe, 4TO BRITATKHBAKLIAN CHJIA U3MCHHUTCSH, €CJTH B COCYA ¢ BOJAOM CHavaja
MOJIHOCTBIO MOTPY3UTh TEJIO OAHOH IUIOTHOCTH, @ 3aTEM IOJHOCTBIO MOTPY3HTh TEJO
JpPYyTO# MIOTHOCTH, HO TOM e MacCHl.

1) Toapko A 2) tonsko b 3)uA,ub 4) nu A, vu b

IIpouumaiime mexcm u gpinonnume 3aoanusn 17-19.

Boasinoe oTonieHue

Heo6xomuMocTh B OTOMIEHHM BO3HHKJIA B HE3aNMaMATHBIE BPEMEHA, OJHOBPEMEHHO
C TCM, KAK JIOAM HAYUMIUCH CTPOMTH st CCOS CaMbIC NPHUMMTHMBHBIC >KUIuIA. IlcpBuic
JKUJIMILA OTAIUIMBAJIKMCh KOCTPAMH, MOTOM HX CMEHHIM OYaru, 3ateM — meun. B xoae
TEXHHYCCKOTO MPOrPEcca CHUCTEMBI OTOIUICHHUSM MOCTOSIHHO —COBCPILCHCTBOBANHCh U
yiy4manuck. JroAd yYHUIHCh NMPHMEHATh HOBBIC BHUABI TOIUIMBA, NMPUAYMBIBAIH Pa3HBIC
KOHCTPYKIMH OTOMMUTEIBHBIX MPHOOPOB, CTPEMUINCh YMEHBIIHTH PAacXoJ TOPKUYETO H
caenath pabOTy OTONMMTEABHOH CHCTEMbl ABTOHOMHOH, He TpeOyrolueH NOCTOAHHOIO
KOHTPOJI uenoBeka. B HacTtosllee BpeMs HauOoublliee paclmpOCTPAHEHHE TOJIY YHIIH
CHUCTEMBl  BOJSHOTO  OTOIUICHHA, KOTOpOE TpUMEHAeTcs  A1d  oforpeBa  Kak
MHOTOKBAPTHUPHBIX AOMOB B IOpOAax, TaKk M HEOONBIIMX 3AaHUH B CEIbCKOH MECTHOCTH.
MpusHuyn paboThl CHCTEMbl BOJSHOTO OTOIUIGHHA (CM. PUCYHOK) YAOOHO NOACHHTH HA
MPUMEPE OTOMUTEIBHOM CUCTEMBI HEGOBINOTO KHUIIOTO JOMA.

[ 5

ke

JE] s8]

6

Pucyrnox. Cucmema 860041020 0OmonieHus HebONbUI020 HUIOZ0 00MA

HcTOYHHKOM TEIUIOTHI A1 OTOIMTENBHOH CHCTEMBI CIIYXKHT He4b 1, B KOTOPOH MOTyT
cropaTh pa3NUyHbIE BHIBl OPTaHHYECKOTO TOILIMBA — JpOBAa, TOp(), KaMEHHBIH YIO:b,
MPUPOIHBIN ra3, HedrenpoaykTel U np. Ileus HarpesaeT Boay B kotiae 2. [Ipu HarpeBaHuu
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BOJA PacIIMPACTCA H €€ TUIOTHOCTh YMEHBIUAETCA, B PE3yIbTATE YEr0 OHA MOJHHMACTCA U3
KOTJIa BBEPX IO BEPTHUKAIBHOMY IJABHOMY CTOAKY 3. B BepxXHell yacTu riaBHOro CTOsKa
PacrnooKEeH UMCIOIIMI BBIXO B aTMOC(EPY PacMPUTENbHBIN 6ak 4, KOTOPbIH HEOOX0 UM
u3-3a TOTO, YTO OOBEM BOABI YBEIUYUBACTCS P HArpeBaHuH. OT BEPXHEH YaCTH IJIABHOTO
crogka orxoaut TpyOa S5 («ropsauuii TpyOompoBoA»), MO KOTOPOMY BOAA MOAAETCS
K OTOIIMTENIbHBIM IpubopaM — OatapesaM 6, COCTOAIIMM M3 HECKOJBKHUX CEKUMH KasKaad.
IMocne mportexanusa uepe3 GatapeH OCTHIBILAS BOJA MO oOpaTHOMY TpyOompoBoay 7 BHOBb
NOMajaeT B KOTEN, OIITh HArpeBaeTCd M CHOBA MOJHHMMAETCA IO TIaBHOMY crosfky. [lpu
Haubojee MPOCTOH OZHOTPYOHOH cXeMe Bce OaTaped COCAUHAITCA APYr ¢ APYFOM TaKHM
00pa3oM, YTO BCE CEKUHMM OKA3bIBAIOTCA MAapaUICIbHO IMOJICOCAMHEHHBIMU K rOpSuYeMy U
Kk o6paTtHoMy TpyOomposoay. Ilockonreky Boaa mpu MpoTeKaHUH yepe3 Gataper MOCTENCHHO
OCTBIBACT, I MOJACPKAHHI OJHHAKOBOH TEMIICPATYPhI B PA3HBIX NMOMCINCHHUAX B HUX
JenalT datapeu ¢ pa3HBIM YHCIOM CEKUHWH (TO €CTh C pa3HOH IUIOILAJbI0 MOBEPXHOCTH).
B Tex kOMHaTax, B KOTOpBIC BOJA MOCTYIACT PaHbILC W MOITOMY HMEET 00Jice BBHICOKYHO
TEMIIEPATYPY, KOJMYIECTBO CEKIMIt B OaTapesax ICIar0T MEHbIle, H HaoOopoT. Boxa B Takoi
OTOINUTEJIBHOM CHCTEME LIHPKYJIMPYET aBTOMATHYECKH, OO0 TEX MOp TMOKa B NEYH TOPHUT
ToruBO. [nsg Toro ytoObl LMPKyIALua Oblna BO3MOXHA, BCE TrOpAYHE TPyOONMPOBOIBI U
obpatHeie TPyOOMPOBOIEI B CHCTEME ICHAKOT THOO BEPTHKAIBHBIMHU, JTHOO ¢ HEOONBIIMM
YKJIOHOM B HYKHYHO CTOPOHY — Tak, YTOOBI BOJA IO HUM IIJIa OT IJIABHOTO CTOAKa OOPaTHO
K KOTJIy MOA OCHCTBHCM CHIIBI TSDKCCTH («CaMOTEKOM»). CKOPOCTb LIMPKYJSILIMH BOAbI U
cTeneHs 000rpeBa MOYKHO PErYJIHPOBATh, YMEHbILUAS WIH YBEIUYHBAs KOJNHYECTBO TOILIMBA,
Croparomero B mnc4yu B CAUHUIY BPCMCHH. Bona LHUPKYJUPYET B OTOMUTCIIBHBIX CUCTEMAX
TAKOro THIIA TEM JYYIIC, YeM OOJIBIIE PACCTOSHUE MO BBICOTE MEKAY KOTJIOM H TOPAYHM
TpyOonposoaoM. [lo3ToMy meup ¢ KOTAOM CTAPAKOTCA Pacrioyarath Kak MOMKHO HIDKE —
OOBIMHO MX CTaBAT B moJBae JubO, MPU €r0 OTCY TCTBUM, ONMYCKAIOT A0 YPOBHS 3¢MIH, a
ropsuuid Tpy 60mpoBOA MPOBOIST MO YEPAAKY .

i1 HopManbHO# paboThl OTOMUTEILHON CUCTEMBI OYCHB BAYKHO, YTOOBI BHY TPH HEE HE
Ob110 BO3AyXa. Jl1d BBIMyCKa BO3AYIUHBIX MPOOOK, KOTOPBIC MOTYT BO3HUKATh B TpyOax H
B OaTapeax, CIy»aT CIELHaJIbHBIE BO3AYXOOTBOTUHKH, KOTOPBIC OTKPHIBAKOTCS TPU
3aMoJHEHHH CUCTEMBI BOJOH (Ha pHCYHKe HE IMoka3aHbl). Tawke Ha TpyGax B HIDKHEH JacTH
CHUCTEMBI YCTaHABJIHBAKOTCA KPaHBI 8, MPH MOMOIM KOTOPBIX U3 OTONUTEIBHOH CHCTEMBI TIPH
He0OX0IUMOCTH CJIMBAETCS BOJA.

Jns Toro 4ToOBI YAYYILHTH LMPKYIALMIO BOAbI B CHCTEME BOJIHOTO OTOIUICHUA,
HEOOX0AUMO

1) pacmonoxuTh GaTapeH Ha OAHOM YPOBHE ¢ KOTJIOM

2) pacmoNoKUTh TOPUHiA TPY OOMPOBOA KaK MOKHO HHIKE KOT/Ia
3) pacmoyoKUTh ropsuuii TPy OOIPOBOA KaK MOKHO BBILLE KOTIA
4) pacmooKuTh GaTapeu BhILIE PACIIHPHTENBLHOTO OaKa

Jlna peMOHTa YaCTHM CHMCTEMBI BOASHOTO  OTOIUICHHS, CMOHTHPOBAHHOH
C HCIIOJIB30BAHUEM OJHOTPYOHOH CXeMBI, OT ropsdyero TpyOONpoBOJa OTKIIFOUMIH
Oataper0 B KOMHATe, PAacMONOKEHHOH JaNlbllie BCETO OT IVIABHOIO CTOAKA.
B pe3ynbTate mpu npexHeM peskume paboTsl KOTIa

1) temmeparypa B OCTANBHBIX KOMHATAX YBCIMMHUIACH
2) TemmepaTypa B OCTAJbHBIX KOMHATAX Y MEHBIUHJIACH
3) Temmepatypa B OCTaIbHBIX KOMHATAX HE U3MEHUIACH
4) cuctema BOJSHOTO OTOILICHHS TepecTalia paboTath
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Hpu evinonnenuu 3adanusn 19 ¢ pazeépHymoim omeemom ucnonvzyiime omoenbHblil
aucm. 3anuuiume cCHavana Homep 3a0anus, a 3amem omeem Ha Hezo. Ilonuvlii omeem
00J1)ICeH 6KTIOMAMb He MObKO OMEEem HA 6ORPOC, HO U €20 Pa3eépHymoe, J102U1eCKu
Ces13aHHOe 00OCHOBAHUE.,

[Ipy MOAEPHH3ALMH CHCTEMBI BOJASHOTO OTOMIEHHA TMEYb, PaGOTAOLIYI0 HA
KaMEHHOM yTJ€, 3aMEHWIH Ha Me4b, paboTaOUIyI0 HA MPHUPOAHOM rase. Y/aeabHas
TEIUIOTa KAMEHHOTO YIJIfA 22-107I[>1</Kr, NMPUPOAHOTO raza — 3,2-107)_'[>K/Kr. Kax
HY>KHO M3MCHHUTH (YBCJIWYHMTh WJIM YMEHBIIHUTE) MACCy TOILIMBA, COKUTACMOIQ B MECYH

B SIVHHLY BPEMEHH, U1 TOTO 4YTOOBI COXPaHHUTh MPEKHIOW CKOPOCTh LIUPKY.TALHU
BOJIbI B OTOIIUTEIbHOM cucteMe? OTBET NMOACHUTE.

Yacrtb 2

Ilpu evinonnenuu 3adanuit ¢ Kpamkum omeemom (3adanus 20-23) neobxooumo
3anUCAmb OMEem 6 YKA3AHHOM 8 MEeKCme 3d0aHUs Mecme.

| 20 | Crnowmo#i KyGuk ¢ peOpoM o IIONHOCTRIO MOTPYXEH
B LIMJIMHAPHYCCKUA COCYA ¢ XKMAKOCTBIO IUIOTHOCTBIO P Tak,

KaKk MOKa3aHO Ha PHUCYHKE. PAaoM ¢ cocyaoM yCTaHOBJICHa 6
BCPTHKAJbHAA JUHCHKA, NO3BOJIAIOLIAS OMPEACIUTD MOIOKCHHUE D
kyOuka B cocyze. Hcnomb3ys  PUCYHOK, YCTAHOBHTE H
COOTBETCTBHE  MEXIY  (U3MYECKMMH  BEJIHYMHAMH H
(opMyIaMH, MO KOTOPBIM HX MOKHO PAaCCUMTaTh: K KaXAOMY
3JIEMEHTY MEPBOrO CTOJNOLA NOAOGEPUTE COOTBETCTBYHOILHEH
3JMIEMEHT M3 BTOPOrO M BHECHTE B CTPOKY OTBETOB BBIOpaHHBIE LM(PH HOX
COOTBETCTBYIOIIMMHU OykBamu. L{u(psl B 0TBETE MOTY T OBTOPATHCA.

FEEED

I

FPPP7P777 777777772,

PUINYECKASA BEJTUYHUHA POPMYJIA
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ToueuHoe Teno OpOILECHO BEPTHKAIBHO BBEPX ¢ HAYaIbHOH CKOPOCThIO 20 M/C.

Onpenenute, Kak H3MEHAKOTCSA CICAYIOIHE (UIHUCCKUC BEIMUYHMHBI 3a TPETHIO
CEKYHAY MOJNETAa TEa: MOTCHUHANbHASL 3HEPTHs Telda OTHOCHTEIBHO MOBEPXHOCTH
3eMITH; KHHETHYECKAs SHEPTHS TeJIa; MOy JIb UMIITY IbCA TEJIa.

JLna KaxaoH BEIMUKMHBI OIPEACIUTE COOTBETCTBYIOIIUI XapaKTep H3MCHCHUS:

1) yeenmqusaeTcs;

2) yMeHbILIAeTCH;

3) He UBMEHSCTCA.

3anuumre B Tabauuy BoIOpaHHbIE DU(PBI AT KAKIOH (HU3MUECKON BETMYMHBI TIOX
COOTBETCTBYIO UMY OykBaMu. L{u()pel B OTBETE MOTY T OBTOPATHCA.

PHIWYECKHUE BEJJHUYHHbI HX N3SMEHEHHUE

A) moTeHUMaNbHAsd ~ JHEPIHA  Tela  OTHOCHTENbHO 1) yBenu4uMBaeTCs

MOBEPXHOCTH 3eMITH 2) yMmeHbIIaeTCA

b) kuHeTHdyeckas sHEprus Tena 3) He M3MEHIETCH

B) Moayne ummybca Tena

A b B
OTBeT: ; T

Izl [opu3oHTaNBHO pacmonoKeHHbIH Auck paguycoM R = 40 cM paBHOMEPHO BpaLacTcs

BOKDYT BEPTUKAJIBHOH OCH, poXoadlieH yepes ueHTp aucka. Ha pucyHke nzoOpaxéH
rpauK 3aBHUCHMOCTH MOJYJ YCKOPSHHS @ TOYEK AUCKA, JEKAIUMX Ha OJHOM €ro
paaMyce, OT pacCTOSHUA # 10 LIEHTPa JUCKa.

a. Mle? BHJ1 CBEPXY

0.2 04 rowm

Hcnonp3ys pHCYHOK, BBIOGPHTE M3 MPEIJIOKEHHOTO TEPEYHA 064 BEPHBIX
Y TBEPKIACHHS. Y KaXKUTE HX HOMEpa.

1} VYrnoeas ckopocTh BpalleHHs AMCKa paBHa 4 paz/c.
2) JluHelHas CKOPOCTh BPALIEHHA TOUKH A (CM. pHCYHOK) paBHa 1,6 m/c.
3) Jluneiinas CkOPOCTH TOUKH B B 2 pa3a MEHbIIE TMHEWHOM CKOPOCTH TOYKHU 4.

4) VrioBas CKOPOCTh BpAICHHWS TOYKH B paBHA YrIOBOM CKOPOCTU BpPAILUCHUS
Touku 4.

S) llpu yBenuueHuu yrjioBOH CKOPOCTH BpaUICHHS AMCKA B 2 pasa rpaduk
3aBUCMMOCTH (7 ) IPOHAET Yepes TOUKy X (CM. PUCY HOK).
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VUEHHK pEIIMI H3YYHTh 3JEKTPHYECKYIO LEMb, CXEMa
KOTOpO# H306pakeHa HA PUCYHKE, COCTOSANIYIO M3 TPEX
PE3UCTOPOB H HCTOUYHHKA TMOCTOAHHOI'O HANPIAXKCHHUA U

Pezuctopsl, KOTOpBIE HCITIOJIB30BAI Y4YCHHK, P I
MPEACTABIAIOT  COOOH  TOINCTBHIE  NPOBOJIOKH W3
OJIMHAKOBOTO METAINA, OJTHHAKOBOM TUIOIA U ‘

MOTIEPEYHOTO CEYECHHSA, HO pa3HOH JAnuHbl. M3BEeCTHO, UTO

JUTHHA MPOBOJIOKM | B JBa pa3a MEHbILE JUIHHBI [POBOJIOKU 2, a AJTHHA [TPOBOJIOKH 2
B /Ba pa3a MCHBIUC JUIMHBI TPOBOJOKH 3. COIPOTHBICHHE COCAUHHTEIBHBIX
MPOBOJOB MPEHEOPEIKUMO MAJIO.

Cuavana y4yeHuk, He coOHpas LEIb, H3MEPUI IO OTACIBHOCTH COIPOTHBICHHS
yuactkoB ABu CD uenu. 3arem o cobpan uens W M3MEPUI HANPSHKEHHE HA
pesuctope | u nanpskeHue Ha pesuctope 2. Ilocnme 3T0TO y4eHHMK paccyuTa
MOIIHOCTH, BBIICJSIEMBIC Ha pe3ucTope | u Ha pesuctope 2.

Kaxue yBeprx ICHUS COOTBETCTBYIOT PE3YIBTATAM IIPOBEICHHBIX IKCIIEPUMEHTOB?
W3 npeaiosKeHHOTO MEPeyHs Y TBEPIKACHUH BHIOCPUTE 064 TIPABUILHBIX. Y KAXKHUTE UX
HOMEpa.

1) Tpu pa3zoGpaHHOM LENH COMPOTHBICHUE YYacTka AB MEHbIIE COMPOTHBICHHUA
yuactka CD.

2) Cuna TOKa, MNPOTEKANIIETO 4YEpe3 pPe3ucTop 2, OOJbIIe CHIBI TOKa,
IPOTEKAIOIIET0 Yepe3 Pe3ucTop 3.

3) Hampskenue Ha pe3uctope | Gonpie HaANPsLKEHUS Ha PE3UCTOPE 2.
4) Hanpsoxenue Ha pe3uctope 1 paBHO HAIPsHKEHUIO HA pe3ucTope 3.

5) MommHocTs, BeAenseMas Ha pe3uctope 1, 60bIe MOIMHOCTH, BBIACIAEMOM Ha
pesucTtope 2.

YacTtb 3

Ana omeema na 3ad0anusi yacmu 3 (3adanusn 24-27) ucnonv3yiime omoenvHulii IUCH.
3anuwume cHavala HOMEP 3a0aHUsl, A 3amem omeem Ha Hezo. Omeemut 3anucsléaiime
4émko u pazbopuueo.

(Mo matepuanam Kamseeroii E.E.)
Hcnonb3ys kapetky (OpycoK) ¢ KpIOYKOM, JAHHAMOMETP, TPH OJHHAKOBBIX
IPy3a U HAMPaB/LIIOLIYIO PEiiKy, COOCPHTE HSKCICPUMCHTAIBHYIO YCTAHOBKY UL
HM3YYEHHUA CBOHCTB CHJBI TPEHHA CKOJNBKECHHSA MEXKIy KapeTKOH W MOBEPXHOCTHIO
petiku. [locTaBbTe Ha KapeTKy OJMH IPy3 U HU3MEPHTE CHIIY, KOTOPYK) HEOOXOIHUMO
MPUIKUTh K KApETKe C TPy30M, U1 TOro 4toObl ABUrate €€ ¢ MOCTOSHHOH
CKOPOCTBIO. 3aTeM MOCTABHTE Ha KAPETKy €IUE Ba IPy3a U MOBTOPUTE IKCIIEPHMEHT.
B 6nanke o1BETOB:!
1) caenaiite pHCYHOK 3KCIIEPUMEHTAIBHOH yCTAHOBKH;
2) sanuumTte GopMy Ty U pacuéta MOAY ISl CHJIBI TPEHUS CKOJBKCHUS;
3) yKasKUTE Pe3yNbTaThl H3MEPCHHA BeCa KAPETKHU, BECA IPy3a U MOAY IS CHIIbI TPCHHS
CKOJIBKCHUA IPH JBMKCHHMM KAapEeTKd ¢ OJHHMM IPYy30M H C TpeMd Ipy3aMH IO
MOBEPXHOCTH PEHKH;
4) caenalTe BHIBOA O CBA3H MEKIAY MOMYJIEM CHIIBI TPEHHS CKOJBKEHHSI H MOIYJIEM
CHJIbI HOPMAJIbHOM PEAKLHH OTOPBI.
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3adanue 25 npedcmaensiem co60il 60NPOC, HA KOMOPLLE HeoOX00UMO Oamb
nucomeHHbtil omeem. Ilonnulit omeem 00axceH codepicamev He MOAbKO Omeéem Ha
60NPOC, HO U €20 PA36EPHYMOe, 10ZUHECKU CBSA3AHHOE 0DOCHOBAHUE.

B 1Byx 3akpBITBIX COCYAaX OJMHAKOBOrO OO0bEMA HAXOAMTCA OJUHAKOBOC
KOJIMYECTBO MOJIGKYyJ1 omHOro M toro ke rasa. Cocya | pasMeluéH B TEMIOM
MOMEILEHHH, COCY A 2 — B XONOAHOM. B kakoM M3 cOCy OB BHY TPEHHss1 SHEPTHUS rasa
Menbie? QOTBET MOACHUTE.

lna 3a0anuit 26-27 neobxooumo 3anucamv ROAHOE peuieHUue, GKIIOUAIOUiee 3aNUCH
Kpamkozo ycioeus 3adauu (/JaHo), 3anucb Hopmys, HPUMEHEHHE KOHWIOpbIX
HeoOX00UMO U O0OCMAMOYHO 0N pelleHus 3a0auu, d MAKICe MameMamuidecKue
Rpeotpazoeanus u paciémst, NPUEOOAUIUE K YUCI080MY OMEENy.

3atpatuB komuuecTBO TemaoThl ) = 1 MJlx, U3 HEKOTOPOH Macchl Jbja, B3ATOTO
npu Temnepatype —# °C, momyuunu Boay npu TemmepaTtype +f) °C. HssectHo, uTO

1
— 4acCTh OT 3aTPAYCHHOIO0 KOJIHYCCTBA TCIUIOTHI NONIIA HA HATPCBAHUE BOBIL. KpOMC

TOIr0, H3BCCTHO, 4YTO YZACIbHAA TEIIOEMKOCTh J1baa B 2 pasa MEHbLIC YHCHBHOI‘;I
TEILUIOEMKOCTH BOJBL. OHpCZ[GJII/ITC KOJIHYCCTBO TCIUIOTEHI Qx’ KOTOpPOC MNOLIIO Ha

[PEBPAILEHME JIbAA B BOAY .

Jl1st Toro 4ToGBI CABHHY Th GPYCOK BIOJb LICPOXOBATON rOPH30OHTAIBHOM TUIOCKOCTH,
TpeOyeTCsl MPUIOKHTh FOPH30OHTAIBHO HAmpaBlcHHYI cumy F. Jlns Toro 4roGbl
yACpKaTh HENOABIDKHO 3TOT e OpPyCOK Ha LIEPOXOBATOH IUIOCKOCTH C YIJIOM TNPH
OCHOBaHUMM 45° W ¢ Tem xe kodpduuuenTom TpeHusa, Tpedyerca cuma [,
HAIPaBJIEHHAs MApaJUIeIbHO HAKJIOHHOM IIOCKOCTH.

YyureiBas, 410 KOIPPUUHMEHT TPEHHS MEXKAY IMOBEPXHOCTBIO Opycka u
MOBEPXHOCTHIO TIIOCKOCTH paBeH 4 = 0,5, onpeaenute OTHOIICHHE MOIYJEH HTHX

F
cunn = —L, Orser OKPYIJIMTE J0 COTHIX JOJIEH.
2
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Kpurepuu ouennBaHnis 3aJaHnii ¢ pa3BEPHYTHIM 0TBETOM
BoasiHoe oTorieHne

HeoOx0auMOoCTh B OTOMJICHUHM BO3HHMKJIA B HE3ANAMATHBIC BPEMEHA, OJHOBPECMCHHO
¢ TeM, Kak M HAYYWIIHCh CTPOHTh I cebd caMble MPUMHUTHBHBIC >KHIWINA. [lepebie
JKUJIMIA OTAIIMBAIIMCh KOCTPAMM, MOTOM MX CMCHHIIM O4ard, 3ateM — meun. B xoae
TEXHHYECKOTO IPOrpecca CHCTEMbI OTOIUIEHHMS TMOCTOSHHO COBEPLICHCTBOBAJIMCH U
yIIyqiaauck. JIIOAM yYHIMCh MPUMEHATh HOBBIE BUIBI TOILIMBA, MPHIYMBIBAIH Pa3HbIC
KOHCTPYKUHH OTOMMTEJIbHBIX MPHOOPOB, CTPEMHUIMCh YMEHBIIHTH PacXxod TOPHOUETO H
caenath paboOTy OTOMMUTCIBHON CHUCTEMbI ABTOHOMHOM, HE TPEOYIOIIECH MOCTOSHHOTO
KOHTpOJIA uejloBeKa. B HacTosiiee BpeMsa HaWOOJblLEe pPacHpOCTPaHEHHE IMOJIY YHIH
CHCTEMBI  BOJJIHOTO  OTOIUICHMSA, KOTOPOE IMpUMEHseTcs  Ana  oborpeBa  Kak
MHOTOKBAapPTUPHBIX JAOMOB B TOpOJax, TaKk H HEOONBLIMX 34aHHH B CEIbCKOH MECTHOCTH.
IMpuHuun paboThl CHCTEMBI BOIAHOTO OTOIUICHUS (CM. PUCYHOK) yAOOHO MOSICHHTH Ha
MPUMEPE OTOMUTEIBHON CHCTEMBI HEOOMBIIOTO HKHUJIOTO IOMA.

|k
jﬂﬂﬂﬂﬂ] 1 ) 1

PMC'yHOK. Cucmema 600H020 OMONAEHUS HeBONLULIO20 HCUTI020 OOMA

HcToyHHKOM TEIUIOTH! 171 OTOMMTENILHOH CHCTEMBI CIYKHT Neyb 1, B KOTOpOH MOTyT
Cropath pa3inH4Hbic BHUABI OPTaHHYECKOrO TOIUIMBA — APOBA, TOP(, KAMCHHBIH YroJb,
MPUPOAHBIH ra3, HedTenmpoaykThl H mp. Ileus HarpesaeT Boay B koTie 2. [Ipn HarpeBaHuu
BOJA PaCHIHPSETCA M €€ IUIOTHOCTh YMEHBILIACTCS, B PE3YIbTaTe YETO OHA ITOJHUMACTCA H3
KOTJa BBEPX IO BEPTHKAJIbHOMY IJIABHOMY CTOSAKY 3. B BepxXHeil 4acTH IJIaBHOIO CTOfAKa
PacIONIOKECH MMEIOLLMH BRIXOX B aTMOcdepy paciMpuTebHbIH Oak 4, KOTOPHIH HEOOX0AUM
H3-3a TOTrO, 4TO 0OBEM BOMBI YBEIHYHBAETCSA IPU HarpeBaHud. OT BEpPXHEH YacTH [NIABHOTO
cToska OTX0AMT TpyOa 5 («ropsuumii TpyOOmpOBOI»), IO KOTOPOMY BOJa NOAAETCA
K OTONMTENbHBIM IpuOopaM — GatapesaM 6, COCTOAIIMM M3 HECKOJIBKHX CEKLUHH KaKaas.
[ocne mpoTekaHus uyepes OaTape OCTHIBIIAA BOJA MO oOpaTHoMy TpyOGomposoay 7 BHOBbB
IIONIaAacT B KOTEN, OIATh HAarpeBaeTcsA M CHOBAa IOJHUMAEICA IO IJaBHOMY CTOAKY. Ilpu
HauboJsiee MPOCTOH OAHOTPYOHOIH cxeMe Bce OaTapeu COSAMHAIOTCS APYT C APYTOM TaKUM
00paszoM, 4TO BCEC CEKLHH OKa3bIBAIOTCA NAPAIUICNBHO MOACOCAMHEHHBIMU K rOpfyeMy U
k oOpaTHoMy TpyOompoBoay. ITockoabKy BOJa IpH MPOTEKAaHHH Yepe3 OaTapeH MoCTeNeHHO
OCTHIBACT, I MOJACPKAHMUA OJUHAKOBOH TEMMEPATyphl B Pa3HbIX MOMCILEHHAX B HHUX
JICNAT 0aTapeu ¢ Pa3HbIM YUCIOM CEKUHH (TO €CTh ¢ PA3HOH IUIOINAIBI0 MOBCPXHOCTH).
B Tex koMHatax, B KOTOpbIE BOJA MOCTYIAET PaHbIIEC H NMOITOMY HMeeT Oojee BBICOKYIO
TEMIIEPaTypy, KOJHMUCCTBO CEKUHH B OaTapesx AEnaroT MEHbIIE, H Hao0opoT. Boaa B Takoit
OTONHUTEIBHOH CHCTEME LMPKYJIHPYET aBTOMATHYECKH, OO TEX MOP MOKA B II€YH TOPHUT
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TOmEBO. Jng TOro uroOBl LMPKYJIALUMA OblTA BOZMOMKHA, BCE rOpAYHE TPYOONpPOBOABI U
oOpaTHble TPYOOMPOBOJBI B CHCTEME JAENAOT JTUOO BEPTUKAIBHBIMH, JHOO ¢ HECOMbIIMM
YKJIOHOM B HY>KHYI0 CTOPOHY — TaK, YTOOBI BOJA MO HMM A OT IJIABHOTO CTOAKa 0OpaTHO
K KOTJy MOJA ACHCTBHEM CHJIBI TDKECTH («caMOTEKOM»). CKOPOCTb LMPKYJALMH BOABI U
crencHp 000rpeBa MOKHO PEryJIHPOBATh, YMCHBIUASN I YBSIMYHBAS KOJIMMCCTBO TOILIMBA,
CrOparIIEro B IEYM B CAMHULY BPEMEHU. BoJa LMPKYTHPYET B OTONUTEIBHBIX CHCTEMAX
TAKOro THIa TCM Jy4lIC, YCM 60.]11)1].[6 PACCTOAHHUE IO BBICOTC MCKAY KOTJIOM H TOpPAYHUM
Tpy6ompoBoaoM. [To3ToMy meub ¢ KOTJIOM CTaparmTCi pacloiiarath Kak MOXHO HIDKE —
OOBIYHO WX CTABAT B IMOJBaiC JIMOO, TIPH €TI0 OTCY TCTBHM, ONMYCKAKT A0 YPOBHSI 3SMIIH, a
ropsuuii Tpy 60mpoBOA MPOBOIAT IO YEPIAAKY .

s HopManbHOM paGoThl OTOMHUTEABHOIN CUCTEMBI OYCHD Ba>KHO, YTOOBI BHY TPH HEE HE
Obuto BO3Ayxa. s BBIyCKAa BO3AYHIHBIX MPOOOK, KOTOPBIC MOTYT BO3ZHHMKATh B TpyOax u
B OaTapesax, CIyXaT CIELHATbHBIE BO3AYXOOTBOAYHKH, KOTOpPBIE OTKPBIBAKOTCA MPH
3aMOJIHCHUU CHCTEMBI BOJIOH (HA PUCY HKE HE MOKasaHbi). Tawoke Ha TpyOax B HIDKHEH 4acTH
CHCTEMBI Y CTAHABJIHUBAIOTCA KPAHBI &, MPU ITOMOLIH KOTOPBIX U3 OTOMUTEILHON CHCTEMBI TIPH
HEOOXOMMMOCTH CIIMBACTCS BOJA.

[pu MOJEPHU3ALMH CHCTEMBI BOAAHOTO OTOTUIEHHS TEYb, PaGOTAIONIY0 HA IPOBaXx,
3aMCHHIIM HA TICYb, PACOTAKILYI0 HA MPUPOAHOM rase. Y Ie/IpHAs TCIUIOTA CrOPAHHMS

;[p013107)_'[>f</1<r, npHpoaHore raza — 3,2 107 Ix/xr. Kak HyXHO H3MEHHTh
(yBeﬂI/I‘{I/ITB HIIH yMCHBH.[I/ITL) Maccy TomjiuBa, CHXKUracMoro B IICHUH B CAUHHILY

BPEMCHH, UII TOTO 4YTOOBI COXPAHHUTH MPCIKHIOK CKOPOCTh LMPKYJIALHUH BOJIBI
B OTOIUTENLHOH cucteMe? OTBET MOACHUTE.

OO0pa3en BO3MOKHOIO 0TBETA

. YMEHbIIUTS.

2. CxopocTh LMPKYJISALMHA BOABI B OTOIHTSIBHOM CHCTEME IPH MPOYHX PABHBIX YCJIOBHAX
ompeae/seTcs CKOPOCTBIO HarpeBaHMsi BOAbl B KOTJIE. [lpu cropaHuu HPHUPOJHOrO rasa
BBILACTTACTCA GoJbllIee KOJIMUECTBO TCIUIOTHI, Y€EM IPH CTOpPaHHUH TaKOH K€ MAacChl ApoB, U
BOJA B KOTIEC Harpepaercs OwicTpee. Il03TOMy MU COXpAHEHHA MNpPEXKHEH CKOPOCTH
LHUPKY JIALIHHA BOOBI B CUCTEME HCOGXO,Z[I/IMO YMCHBUIHWTE MACCYy CKHUTa€MOTO B IICHH TOILUIHBA.

Cojep:raHue Kpurepus Bawibl

IlpencraBnieH MpaBHIBHBIN OTBET HAa BOMPOC, H IPHUBEJCHO [OCTATOYHOS|
060CHOBAHHME, HE COAEPIKALIEE OMHOOK.

[TpeacTaBieH npaBUIbHBIN OTBET Ha MIOCTABJIECHHBIH BOITPOC, HO €0 OOOCHOBAHHE
He fABISCTCA JOCTATOYHBIM, XOTS COACPIKHUT 00a 3JEMEHTa IPABHIBHOrO OTBETA
HIIM YKa3aHUe Ha (U3MUSCKHE ABJICHUS (3aKOHBI), MPUUACTHBIE K 00CYXKIaeMOMY
BOIIPOCY. |

|50)0%]

IIpeacTaBieHbl KOPPEKTHBIE PACCy KACHHA, MPUBOMAILIME K NPAaBUJILHOMY OTBETY,
HO OTBET IBHO He C()OPMY IUPOBAH.

[TpeactaBneHsl OOIIME pacCy)KACHWUA, HE OTHOCALIMECS K OTBETy Ha
TOCTABJICHHBIN BOITPOC.

WJIn 0
OTBeT Ha BONPOC HEBEPEH, HE3aBHCHMO OT TOTO, YTO PACCy>KACHHS MPaBUIbHBI,
HEBEPHBI MITH OTCY TCTBYHOT.

Maxcumanshulii 6ann 2
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(Ilo marepuanam Kamzeepoii E.E.)
Hcnonme3yss  kapetky (Opycok) ¢  KPHOUKOM, JHHAMOMETDP, OAHMH Ipy3
U HAMPABJLIIOLIYK  pelky, coOepure OSKCHNEPHUMEHTAJbHYK YCTAHOBKY IS

onmpeaencHus ko3 duureHta CKOJIBXKCHUS KapeTKoH |
MOBEPXHOCTHIO PECHKH.

B OnaHke 0TBETOB:

1) caenaiiTe pUCYHOK SKCIIEPUMEHTAIBHON YCTAHOBKH;

2) 3anumuute Gopmyry A pacuéra K03 (HUIHEHTA TPEHHS CKONBKEHHU,

3) ykaxuTe pe3yabTaThl HM3MEPESHHSA BeCa KAPETKM C TPYy30OM H CHIBl TPEHHA
CKOJIBKCHUA IPH BIDKCHHUH KaPETKH C IPY30M IO IIOBEPXHOCTH PEUKY;

4) 3anUIIKTE YUCICHHOE 3HAUCHHE KO3(D(HULHEHTA TPEHUS CKOIBKCHHUA.

TPEHHA MEXIY

XapakTepucTuka 000pyl0oBaHus

[Mpu BHIMOAHEHUH 3aJaHHUS UCTIO/IB3Y ETCA KOMILIEKT 000py AoBanust Ne 4 B coctase:

— xapeTka Maccoit (100+ 2) r;

— 1 rpy3 maccoii (100 = 2) r;

— IMHAMOMETP IIKONbHBIH ¢ Tipeaetom u3mepenus 4 H (morpemHocts 0,1 H);

— HampaBJAOLIAs peiika.

Buumanue! Tlpu 3ameHe kakoro-iubo 3emMeHTa 000pYy A0BAHHMS HA AHAJIOTHYHOE C JPYTHUMH
XapaKTCPUCTHKAMH HEOOXOMMMO BHECTH COOTBETCTBYIOILME H3MCHCHMS B oOpasen
BBIITOJIHCHHA 33 JaHHA.

O0pasen BO3MOKHOT0 BBHINIOJIHCHUS
1. Cxema 3KCTICpUMEHTAIBHOH Y CTAHOBKH:

v

Iz

2. Frgry = 5 W) (pU PaBHOMEPHOM ABHKECHHM);

F
FTP:/"N’N:PjFszﬂpzﬂz—T;m.
3‘FFﬂFl/I:0:4H;P:2,OH.

4. u=0,2

Yxazanue sxcnepmam

1. OueHka rpaHdU HHTEpBaia, BHYTPH KOTOPOTO MOKET OKa3aThCs BEPHBIA pPE3ylbTaT,
MOJTYy YE€HHBIH YUYCHUKOM, PACCYHTHIBACTCA METOJOM IpaHUL. ['paHHUIBI HHTEPBAA 3HAYCHH,
BHY TPH KOTOPOTO MOXKET OKA3aThCs M3MEPEHHAS BEIMYMHA CHIIBI TPCHHS, ONPEACIICTCA, BO-
MEPBBIX, MOTpeIIHOCTbIO AuHaMoMeTpa (+0,1 H) u, BO-BTOPBIX, AOBOJBHO CHIBHO 3aBHUCHT
or cay4aiiHbix gedextoB oOpabotkm Tpymmxcsa mnoeepxHoctedl. Takum  oOpasom,
MOTPEIIHOCTh U3MEPEHUS CHJIBI TATH MOXkET coctaButh ~0,2 H. YuureiBas 310, nojyuyaem

Foru=0,420,2 H P=2,0£0,1 H Tak xakx u-= @, HIDKHASA ~TPaHHLA
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ko3¢ unmenrta tpenus ckonbxenusa HI(w) = (0,2 H) : (2,1 H)=0,10.
BI' (W) = (0,6 H) : (1,9 H) = 0,32.

Bepxusas rpaHuna

2. HeobxoauMo y4ecTb, UTO pPe3y IbTaThl H3MEPEHHA CHIIBI TPSHUS CKONBKEHUA (CHIIBL TATH)

Oy oy T 3aBHCETh OT MaTEepHaNa MOBEPXHOCTH PEHKH.

Coaepxanne KpuTepus

Banabi

ITonHOCTHIO NMPABUIBHOE BHINIOIHEHHE 3aJaHHA, BKIIIOYAIOLLEE:

1} cxemMaTHYHBIH PHCYHOK IKCIIEPHMEHTATIBHOHN YCTAHOBKH;

2) popmyiy g pacuéra MCKOMOH BENHYHHBI IO AOCTYIHBIM I H3MEPEHHA
BEJIMYUHAM (8 OaHHOM cayuae — O KOIDuyuenma mpeHus CKOAbICeHUS Yepes
8eC KapemKuU C 2py30M U CUTLY MPeHUs CKObICceHUS (CULY ms2U));

3) MpaBWIBHO 3aIMHCAHHBIE PE3YJIbTAThl MPAMBIX U3MEPEHHH (6 OanHOM Cayuae —
pe3ynbmamyl UMepeHUs 6eca KAapemKu ¢ 2py30M U CUIbl MPeHUs CKObICEHUA
(cunvt mazu)),

4) noty YeHHOE MPABHIbHOE YHCJICHHOE 3HAUYECHHE HCKOMOM BEJTMYHHBI.

[IpuBeaeHbI BCE 3JICMEHTHI MPABUIBLHOTO O0TBETA 14, HO
JIOIy II€HA OIKOKA MPH BHIYHMCICHHH 3HAYCHUS HCKOMOM BETUYHHBL
Wi
JonyiieHa omuOKka mpu 0003HAYCHUH ¢ AUHULI U3MEPCHUS HCKOMOH BEJTMYHHBI.
WJIn
Homymiena omuOKa B CXEMaTHYHOM PHCYHKE JKCICPUMEHTAIBHOH YCTAHOBKH,
HJIM PHCYHOK OTCY TCTBYET.

CacnaH pPHUCYHOK 3KCICPUMCHTAIBHOH YCTAHOBKH, MPABHIBHO IMPUBCACHBI
3HAYEHHUA IPAMBIX M3MEPEHUH BEJIMHMMH, HO HE 3ammcaHa (opMmyna ang pacyéra
MCKOMOM BEJIMYHHBI H HE NOJIyY€H OTBCT.

N
IMpaBunbHO mNpUBEICHBI 3HAYCHHUA MPAMbBIX M3MCPEHHI BEJNHYHH, 3amMCaHa
(opmyna ans pacuéTa HCKOMOI BEJIMUYUHBI, HO HE TOJYYCH OTBET M HC MPUBEAEH
PHUCY HOK SKCTIEPUMEHTAIBHOH YCTAHOBKY.

HJIN
[IpaBuabHO NMPUBECACHBI 3HAYCHHA MPAMBIX H3MCPCHUH, NMPHUBCASH MPABUIbHBIN
OTBET, HO OTCY TCTBYIOT PHCY HOK 9KCIICPUMEHTANBHOH YCTAHOBKU M (popMya Aad
pacuéta HCKOMOH BEJIHYHHBI.

3anucaHo TOJbKO MPABUIBHBIC 3HAYCHHUS MPAMBIX H3MEPEHUH.

WJIN
IpencTaBneHa TONBKO MPABHIBHO 3amuCaHHas (opMya s pacuéra HCKOMOM
BEJIMYHHBIL.

HJIN
[IpuBeaeHO MpaBHJIBHOE 3HAYEHHE TOJIBKO OJHOTO M3 MPAMBIX W3MEPEHMH, U
CJENIaH PUCY HOK SKCIIEPUMEHTAIbHOH Y CTAHOBKH.

Bce cmyyau BBINOSHEHHA, KOTOphIE HE COOTBETCTBYIOT BBIILIEYKa3aHHBIM
KpurepusM BeiCTaBiacHuwst 1, 2, 3 wm 4 Gawios. Paspo3HeHHbIC 3amucw.
OTCYTCTBHE MOMBITOK BBITOJHCHUS 32 JAHUS.

Maxcumansusiit 6ann
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B aBYX 3aKpBITHIX COCYJax OAHHAKOBOTO OOBEMAa HAXOAUTCH OJUHAKOBOC
KOJHYECTBO MOJIEKyJn oaHoro W Toro ske rasa. Cocyn | pasmeméH B TémioM
MOMEIUCHHH, COCYA 2 — B XOJIOAHOM. B KakoM H3 COCYJOB maBieHue rasza 5osbiue?
OTBET NOACHUTE.

Oo0pasen BO3MOKHOIO OTBETA

1. Omeem: B cocyne 1.

2. Obocuosanue. [apneHue rasa 3aBUCHT OT YHMCIa COYIJapeHHH MONCKYJ Tra3a O CTCHKH
cocyia B eAMHHLY BpeMEHH. UMCIO COymapeHHMH MOJIEKYJ 3aBHCHT OT CKOPOCTH
Xa0THYECKOTO ABIDKEHHS MOJIEKYJ, KOTOpas, B CBOK O4YEepPEab, 3AaBUCHT OT TEMIIEPAaTyphl —
C YBEIMUYEHUEM TEMIIEPATY Pl CKOPOCTh XaOTHYECKOTO (TEIUIOBOIO) IBH)KEHHI MOJIEKY 11 ra3za
YBEJIMYMBACTCA. Tak Kak TeMIepaTypa rasa B TEIUIOM MOMEIICHHH OOJbIUEC TEMIIEPaTypsl
ra3a B XOJOJHOM MOMEIIEHHH, TO H CKOPOCTb MOJIEKYJI, H JaBJIEHHE Ia3a B IIEPBOM COCY J€,
pPa3sMEIIEHHOM B TETUIOM MOMEIIEHUH, Oy Iy T OObIIE.

Coaepxanue kpuTepus Banibi

HpeﬂCTaBJ'ICH lTpaBI/U'IBHbII‘/’I OTBET Ha BOINPOC, U IMPHBCACHO AOCTATOYHOC 2
000CHOBAHHE, HE COIEPKALIEE OIUMOOK.

[IpeacTaBneH mpaBHIBHBIN OTBET Ha MOCTABJICHHBIH BOIPOC, HO €0 00OOCHOBAHHUE

HE SIBJIICTCS JOCTATOYHBIM, XOTs1 COACPKHUT 00a 3JIEMCHTA MPABWIBHOIO OTBETA

WM yKazaHue Ha GU3MUeCKUe ABJACHUA (3aKOHBI), MPHYACTHLIC K 00CYyKIaeMOMYy

BOIIPOCY. |
HJIN

ITpencTaBieHbl KOPPEKTHBIE PACCyACHHUSA, MPUBOAILME K MPABHILHOMY OTBETY,

HO OTBET IBHO HE C(HOPMY TMPOBAH.

[IpeactaBnensl  oOmME pacCy’KACHMA, HE OTHOCAINHECT K OTBETY HA
MOCTABJICHHBIH BOITPOC.

WU 0
OTBeT Ha BOIPOC HEBEPEH, HE3aBUCHMO OT TOTO, YTO PACCyKACHHS IPABUIbHBI,
HEBEPHBI WJIH OTCY TCTBYOT.

Maxcumanvruiti 6ann 2
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3aTpaTHB KOJHMYCCTBO TEILIOTHI Q1 = 1 MJI>k, U3 HEKOTOPOH MAacChl JibJa, B3ATOTO
npu Temnepatype —# °C, momyunnu Boay mpu temmepatype +1; °C. U3BectHo, 4TO
? YacTh OT 3aTPAYCHHOrO KOJHYECTBA TEIUIOTHI MOILIA HAa HATpeBaHue nbaa. Kpome

TOTO, W3BECTHO, YTO YACIbHASA TCILIOEMKOCTh JIbAA B 2 pasa MCHBIUC YAC/IBHOH
TCIIOEMKOCTH BOJBI. ONPeCIUTe KOIMYSCTBO TEIUIOTH () , KOTOPOS MOLLIO HA

NPCBPAIUCHHE JIbJA B BOJY .

x°

Bo03MO:KHBIIi BADHAHT pelueHuMsE

Hawno: Peuienue.
JI&n mo Hayana CBOETO IUIABJICHHUS M BOJA MOCJIEC OKOHYAHMSA IIABICHUA

O, = IMJlx = |1bJa HATPEBAIOTCS HA OMHAKOBYIO TEMMIEPaTypy At

Ql = Q2+Q3+Qx~
Koamuectso TCIUIOTHI, MOLICAIICE HA HAIrpCBAHUC 1bAa:

1 I
0= 50 |0 =meytt=20,

= 1000 000 Ox;

KonmuectBo TCIIOTHI, MOLICAIICE HA HArPECBAHUC BOABI:

1 2 3
3naur, Q) = ng + ng +0 = ng +0.

Otcroma O, %Ql = 400000 JTx = 400 kI

Omeem: Q. = 400000 [ = 400 x/lx.
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Kpurepum oueHu aHns

banabl

[TprBe ACHO MONHOE MPABHUIIBHOE PEILCHKE, BKIFOYAOLICE CJIC/Ty FOLLHE JJCMCHTBI
1) BepHO 3amUCaHO KPATKOE YCJIOBHE 3aAa4M;
2) 3amucaHbl ypaBHEHHA M ()OPMyJIbl, IMPUMEHCHHE KOTOPBIX HEOOXOAWMO

JOCTaTOYHO IS PEILCHUS 3a4a4M BLIOPAHHBIM CIIOCOOOM (6 OaHHOM peuieHuu —
VpaeHeHue menno6020 OANAHCA ¢ YUEMOM NPpOYECccO8 HaZpe6aHus A60a, YildeIeHUs.
Ib0Q, HUZPeBaHUs 800bL);

3) BBIMOJIHEHBI HEOOXOOUMBIE MAaTEMATHUECKHE IPeoOpa3oBaHUsA W PACUETHI,
MPUBOJIINUE K NMPAaBHIBHOMY YHCJIOBOMY OTBETY, U NPEACTABICH OTBET; INPH
3TOM JOMYCKAETCA PEIICHHE «II0 YacTAM» (C MPOMEKY TOUHBIMU BHIYHCICHUIMHU).

[lpaBunbHO 3ammcaHbl HeoOXoauMbIE (OPMYIBI, MPOBEACHBI BBIYHUCICHHA, U
MOJTyYeH OTBET (BEpHBIH HIM HEBEPHBIH), HO JOMyIUCHA OMMOKA B 3alHCH
KPaTKOTO YCJIOBUA WU niepesoc eanHun B CH.

HJIN
[MpeacTaBieHO TMPAaBHIBHOE PELICHHE TOJBKO B O0ImIEM BUAE, 0¢3 Kakux-I1u00
YHCJIOBBIX Pacu€TOB.

W
3anucaHbl ypaBHCHHA W (DOPMYINbl, NPUMCHEHHE KOTODBIX HEOOXOAMMO M
JOCTATOYHO JJIA peme}mﬂ 3agavuu BbI6paHHbIM Cl'lOCO6OM, HO B MaTCMaTHYCCKHUX
npeoOpa3oBaHMAX HIH BBIYMCICHUIX AOMY ICHA OIIHOKA.

3anucaHbl M HCMOJIBL30BAHBI HE BCC MCXOJHBIC (JOPMYINbI, HEOOXOAUMBIC IS
PCLICHHS 3aJa4H.
UJIn

3anucaHbl BCE HCXOAHBIC Cl)OpMy.]'l];I, HO B OJHOM M3 HUX AOITy LICHA onruoKa.

Bce caydau peiieHus, KOTOPbIE HE COOTBETCTBYIOT BHILICYKa3aHHBIM KPUTEPHAM
BBICTABJICHMs OLCHOK B 1, 2, 3 Ganna.

Maxcumansuuitt 6ann
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Hust toro urtobbl CHBUHYTH OPYCOK BAOIL LICPOXOBATOH TOPU3OHTAILHON
IUIOCKOCTH, TPEOyeTCA NMPHIOKUTh OPH3OHTANBHO HAINpaBICHHYW cuiy F). s
TOro 4ToOBl CABHHYThH 3TOT e OpPYCOK BBEPX BIONb LIEPOXOBATOH HAKIOHHOH
IUTIOCKOCTH C YTJIOM MpH OCHOBAaHHHM 45° M ¢ TeM k¢ KOd(PPULUCHTOM TpPCHHA,
TpebyeTea cuna F5, HampaBJICHHAA MaPALICIbHO HAKIOHHOH IIIOCKOCTH.
YyuteBas, 4Yt0 KOIPPHUUMEHT TPEHUA MEXKAY MOBEPXHOCTBHIO Opycka H
MOBEPXHOCTBIO IUIOCKOCTH paBeH 0,5, ompeaenuTe OTHOIICHHE MOIYJEH 3THX CHI

F
n = —L Omer OKPYTJIMTE 10 COTHIX JOJEH.
2

Bo3MO:KHBIIT BADHAHT pelueHyst

UHO: \Peuierue.
a =45 Ha pucyHkax a) u 6) n300paXeHbI CHITbI, ACHCTBYIOIIME Ha OpyCOK
B IIEPBOM M BO BTOPOM CIIy4asix.
u=0,5
v
" P :
‘1."‘ I
n=———" ) X
F2 mg

a)

YpaBHeHm ABIJKCHUA B MPOCKUHUAX HA OCH X U Y HUMCIKOT BUI

g nepeoro ciayvas: 0 = F; — F,; 0 = N —mg;
1 i) 5

s Broporo cavyad : 0 = F5 — F, — mgsine; 0 = N — mgcosa.

CornacHo 3akoHy AmonToHa—Kynona 3, = uN.

Pewas cuctemy ypasueHui, noxyuaem F| = umg u
F5 = umgcosa + mgsina. Otcroma

Lo A pmg _ K _ 0,5
F,  mg(ucosa +sina)  pcosa + sina 0,5+1)- V2

N2
2
:L:onm.
372 3

Omeem:n ~ 0,47.
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Coaep:xkanne kpurepus

Bauibi

IMpuBe 1eHO MOTHOE MPABUIIBHOE PCIICHHE, BKIIOYAOLICE CJIEIY FOILHE 3JIEMEHTSI!
1) BCPHO 3aMMCAHO KpaTKOE YCJIOBHE 3aJa4H;
2) 3amucaHbl ypaBHEHHA U (DOPMYJIBI, MPHUMCHCHHC KOTODPBIX HCOOXOAUMO M

JOCTATOYHO AJIS1 PELICHUA 3a1a4M BBIOPAHHBIM CHOCOOOM (8 OaHHOM peuieHul —
\VpasHeHus O8UNCEHUA OPVCKA ONd MEPBU20 1 6MOPOSO CIYHACE 6 NPOEKYUSLX HA
oCU X U ) 3aKOH AMONMOHA—KYA0Ha 018 Cuitbl CYX020 Mperust),

3) BHINOJTHEHBI HEOOXOJAMMBIE MAaTCMAaTHUYECKHE IPCOOPa3OBaHHA W PacyEThI,
NPUBOJAINME K NMPAaBMABHOMY YHCJIOBOMY OTBCTY, W NMPEICTABJCH OTBCT, MPH
3TOM JOMyCKACTCA PEIIEHHE «II0 YacTAMY (C MPOMEKY TOUHBIMH BbIYHCICHHAMM).

[lpaBunbHO 3amMcaHbl HEOOXOAUMBIE (DOPMYJIbI, MPOBEACHBI BBIYUCICHUA, W
MONYy4Y€H OTBET (BEPHBbIH MM HCBEPHBIH), HO JOMyIUECHA OIIHOKA B 3aMHCH
KPaTKOTO YCJIOBHSA H.IH nepeBoJe eaunuu B CH.

HJIN
IIpeacTaBieHO NMpaBHILHOE PELICHHE TOJBKO B OOIEM BHIE, 0€3 KaKUX-IH0O
YHCIOBBIX PACUETOB.

HJIn
3anucaHpl ypaBHCHHA H (DOPMY.Ibl, NPHUMCHEHHME KOTODBIX HEOOXOIMMO U

JOCTATOYHO /IS PEILCHUA 3aJa4H BBIOPAHHBIM CMOCOOOM, HO B MATEMATHYECKHX
peoOpaszoBaHUAX WM BHIYHUCICHUAX IOy IIEHa OMIUOKA.

[\

3amHcaHbl M MCTIONIB30BAHbI HE BCE HMCXOHBIE (OPMYIbI, HEOOXOAUMBIE AJIA
PeIIeHHA 3aJayH.

UJIN
3amucaHbl BCE UCXOAHBIE (JOPMYJIbI, HO B OAHOM U3 HHMX JOIY IIEHA OMIMOKA.

Bce ciyuan pelueHHs, KOTOpbIE HE COOTBETCTBYIOT BbILIEYKA3aHHBIM KPHTEPHAM
BBICTaB.ICHHUA OLICHOK B 1, 2, 3 Ganna.

Maxcumansnulit 6ann
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KpuTepuu oleHHBaHHS 321aHHiT ¢ Pa3BEPHYTHIM 0TBETOM
BoasiHoe oToLIeHmIe

HeobxoauMOCTh B OTOILIEHHH BO3HHMKJIA B HE3alaMATHBIC BPEMCHA, OIHOBPEMEHHO
C TeM, KaK JIOJM HAay4HIHCh CTPOMTh And cebs caMble NMPUMUTHBHBIC XKHIMILA. [IcpBbie
KUIMIIA OTAIUIMBAIHCh KOCTpaMH, IMOTOM HX CMCHWIM Ouard, 3ateM — ncun. B xone
TCXHHYECKOTO [MPOrpecca CHCTEMbl OTOIUVICHHA MOCTOSHHO COBEPIICHCTBOBANHCH U
yIay4waucsh. JIIoOH YYHIMCh NMPUMEHSITH HOBBIC BHIbI TOILUIMBA, IPHIYMBIBATH Pa3HBIE
KOHCTPYKUHH OTOMHUTENIBHBIX HPHOOPOB, CTPEMH.IMCh YMEHBIUMTH PACXOA FOPIOYEro H
caciate paboTy OTONMMTENBHOH CHCTEMBI ABTOHOMHOHM, HE TPeOYIOIEH IOCTOAHHOTO
KOHTpOJIA uClOBeKa. B Hacrosdinee Bpems HauOOJbLIEE PACHPOCTPAHCHUE TOJIY YHIH
CHUCTEMbl  BOAJHOTO  OTOILIEHHS, KOTOpPOE MPHMEHACTCA Qs oborpeBa  Kak
MHOTOKBaPTHPHBIX JOMOB B IropoJax, Tak M HEGONBIUMX 3JaHHH B CELCKOH MECTHOCTH.
Ipunuun paGoThl CHCTEMBI BOASHOIO OTOIUICHUsI (CM. PHCYHOK) YAOOHO MOACHHTL Ha
MPHMEPE OTOIMUTE.IbHOH CUCTEMBI HEGO.THIIIOTO HKHIOTO I0Ma.

e s

EH,

L 1

Pucynox. Cucmema 60031020 omoniehust HeBGOAbUIO20 IHCUA020 OOMA

HcTouHMKOM TEILIOTHI AT OTOMHMTEIBHOM CHCTEMBI CIyJKHUT NE4b |, B KOTOPOH MOTYT
cropath pasaMdHbIE BHABI OPraHHMYECKOrO TOMIMBA — APOBA, TOP(, KAMEHHBIH YroJb,
NPHPOIHBIN ra3, HedTenpoaykTsl u np. [leus HarpeBaet Boay B kotic 2. [Ipu HarpeBaHuM
BOJA paclIMpAETCA H €€ IUIOTHOCTh YMCHBIIACTCS, B PC3YJBTATE YETO OHA MOJHMMAETCHA H3
KOTJa BBEPX MO BEPTHKAJABHOMY INIABHOMY CTO#Ky 3. B BEepXHEH 4acTu INIaBHOTO CTOfAKa
PacMoNOXKCH UMEIOILHH BBIXOA B aTMOC(epy pacIUHpUTCIbHBIH 6ak 4, KOTOPBIH HCOGX0AUM
H3-3a TOTO, YTO 00BEM BOAB! YBEJIHYHBACTCS NMPU HarpeBaHud. OT BEPXHEH 4acTH INIABHOTO
cTosika orxoaut Tpyba 5 («ropsuuit TpyGompoBoay), MO KOTOPOMY BoIJa mnoaadTcs
K OTOMHTCIbHBIM TNpuGopaM — OatapesM 6, COCTOSIILMM H3 HECKOJIbKHX CEKIMH KaXkaas.
Ilocne mpoTexanua ucpes OaTapen OCTHIBLIAA BOAA MO 0OpaTHOMY TPyOONpoBOIy 7 BHOBb
nonajacT B KOTEN, OILITh HArpeBacTCA U CHOBA NMOAHHUMACTCA MO IJIaBHOMY CTOAKY. [Ipu
HauGoJiec MPOCTOH OAHOTPYOHOM CxCME BCe GaTapeu COSAUHAIOTCA JAPYT C JAPYrOM TaKHM
o0pa3oM, YTO BCE CCKLUMH OKAa3bIBAKOTCS Mapa/UIENIbHO MOJCOEIHHEHHBIMH K FOPAYEMY H
Kk oOpaTtHOMY TpyOompoBoIy. [TockoIbky BOJA MpPH MPOTEKAHUM YePC3 OaTaper MOCTENCHHO
OCTBIBACT, U1 NOJJACPXKAHUA OAMHAKOBOH TEMMEPATypsl B Pa3HBIX MOMELICHUAX B HHX
Jea1alT 6atapeH ¢ pas3HbIM YHCIOM CEKLHE (TO €CTh ¢ Pa3HOM IUIOWIAABI MOBEPXHOCTH).
B Tex KOMHaTax, B KOTOpBIE BOJA MOCTYNACT PAHBIUC U MOITOMY HMEET GOJICC BBHICOKYHO
TCMIIEPATYpy, KONHYCCTBO CEKUMH B Hatapesx AenaT MEHbIle, U HaoOopoT. Boma B Tako#
OTONUTENBLHOH CHUCTEME LMPKYJIHPYET aBTOMATHUYCCKM, A0 TEX MOP MOKA B IICYH TOPUT
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TorutkBO. Jlma Toro utoOsl LMpKyIALMA OblIA BO3MOMKHA, BCE ropsA4une TpyOOmpoBOABI U
oOpaTHble TPYOOMPOBOABI B CHCTEME AENAKOT TMO0 BEPTHUKAIBHBIMH, JHOO ¢ HEGOIBIIMM
YKJIOHOM B HY>HYI0 CTOPOHY — TaK, YTOOBI BOJA MO HUM IlJIa OT [IABHOTO CTOAKAa 0OpaTHO
K KOTIy MOX ACHCTBHEM CHIIBI TSDKECTH («caMOTEKOM»). CKOPOCTh LHPKYJIALUH BOIBI H
cTeneHb 000rpeBa MOKHO PETYIHPOBATh, YMEHBILAS WIIH YBEIWYHBAsS KOJIWYECTBO TOILIHBA,
CrOpAaroLIero B MEYM B €HHHUIYY BpeMEHU. Boaa LHPKYIHPYET B OTOMHUTENBHBIX CHCTEMAX
TAKOro THIIA TEM JIy4lle, yeM OOJbIIEe PACCTOAHHE IO BBHICOTE MEKIY KOTJIOM U TOPAYHMM
Tpy6onposoaoM. [loaToMy meub ¢ KOTIOM CTaparoTCcs pacrojarath Kak MOXKHO HIDKE —
0oOBIYHO HX CTaBAT B mojsane JUOO, MPU €r0 OTCY TCTBUM, ONMYCKAKOT A0 YPOBHA 3¢MIH, a
ropsA4uii TpyOGOMPOBOA MPOBOMAT IO YSPIAKY .

Jna HopManbHO# pabOThl OTONMUTENLHONH CHCTEMBI OUECHDb BaXKHO, YTOOBI BHY TPH HEE HE
ObuT0 BO3AYXa. [l BRIMyCKA BO3AYLIHBIX MPOOOK, KOTOPHIC MOTYT BO3HHKATh B TpyOax u
B Oatapesx, CIOy)aT CIELHaNbHbIE BO3AYXOOTBOMYMKHM, KOTOPBIE OTKPHIBAKOTCA IIPH
3aMOJHCHHUHM CUCTEMbI BOJOH (Ha PUCYHKE He Moka3aHbl). Takke Ha TpyOax B HIDKHCH 4acTH
CHCTEMBI Y CTAHABJIHBAKOTCA KPAHBI 8, IIPU MMOMOIUH KOTOPBIX U3 OTOIHTEILHOH CHCTEMBI IIPH
HEOOXOIUMOCTH CIMBAETCS BOJA.

HpI/I MOACPHU3ALMH CHCTCMBblI BOJASHOIO OTOIJICHUA TIICYb, pa60Ta10my10 Ha
KaMCHHOM YTJIC, 3aMCHHU/IM Ha MCYb, PAbOTAOIIYK HA MMPUPOJIHOM rase. Y AC/IbHAS

7 7
Temiora kameHHoro yria 22-10'x/kr, mpupoamoro raza — 3,2-10"/xr. Kax
HY>KHO M3MEHHTH (YBEIMYUTb UITH YMCHBIUUTB) MAcCy TOIIMBA, CKUTAEMOTO B MIEYH

B CAMHHLYY BPCMCHH, JJIsi TOTO YTOOBI COXPAHHUTH MPCIKHIOK CKOPOCTh LHPKY ISLHU
BOIBI B OTOIUTENBLHOH cucteMe? OTBET MOACHHUTE.

O0pasen BO3MOKHOI0 OTBETA

1. YBenumuuts.

2. CxopoCTb LMPKYJLILMH BOAbI B OTOIUTEIBHOM CHCTEME NMPH HNPOUYMX PABHBIX YCIOBHAX
onpeeniaeTcsl CKOPOCTBI0 HAarpeBaHus BOAbI B KoTie. IIpH cropaHud NpHPOTHOTO rasa
BBIACIIACTCS MEHbILEE KOJUYECTBO TEILIOTHI, YEM MPH CTOPAHHH TAKOH 5K€ MACChl KAMEHHOTO
yIIs, ¥ BOJA B KOTJE HarpeBactcs MmeancHHee. [1o3ToMy s COXpaHCHHUS NPEKHEH
CKOPOCTH LIUPKY LUK BOJBL B CUCTEME HEOOXOIUMO YBEIMUYUTh MACCy CKUTAEMOIO B MEYH
TOIJIHBA.

Cojep:raHue Kputepusi Banibl

IlpencTaBneH mNpaBUIBHBI OTBET HAa BOMPOC, M NPHBEACHO MOCTATOYHOE 2

060CHOBaHHUE, HE COAEPKALLEE OITHOOK.

IIpencTasneH mpaBUIbHBIH OTBET HA MOCTABJICHHBIH BOIPOC, HO €ro 0G0CHOBAHUE

HE ABIACTCA AOCTATOYHBIM, XOTA COACPKHUT oba 3JIEMCHTA MPAaBHJIIBPHOTO OTBCTA

WM YKa3aHue Ha (pu3Mueckue ABIeHUA (3aKOHBI), MPUUACTHHIE K 00CYyKaaeMoMy

BOIPOCY. |
WU

IIpencTaBaeHs KOPPEKTHBIE PACCYKACHHUA, IPUBOAIIME K MPABUILHOMY OTBETY,

HO OTBET SBHO HE c(hopMy THPOBaH.

[MpenctaBieHsl oOIIME pacCyXICHHS, HE OTHOCALUIMECA K OTBETY Ha

MMOCTaBJICHHBIA BOIPOC.

WJIn 0
OTBeT Ha BOMPOC HEBEPEH, HE3aBUCHMO OT TOTO, YTO PACCYJICHHS IMPABUIBHBI,
HEBEPHBI HJIH OTCY TCTBYIOT.

Maxcumanshvitl 6ain 2
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(ITo matepuanam Kamseepoi E.E.)
Hcnonb3ys kapetky (Opycok) ¢ KPIOMKOM, AUHAMOMETP, TPH OJMHAKOBBIX
IPy3a M HAMPABJIAIOIIYI0 PEHKYy, COOEpPHUTE OSKCIEPHMECHTANBHYI) YCTAHOBKY IS
M3YYCHHUS CBOMHCTB CHIIBI TPEHHA CKONBKCHHA MEXIYy KAPETKOH U MOBEPXHOCTHIO
peiiku. ITocTaBbTe HA KApeTKy OAHH TPY3 U H3MEPLTE CHIIY, KOTOPYI HEOOXOAMMO
NMPHIOKHTE K KapeTke ¢ IPYy30M, A4 TOro 4YTOOBl ABHrath €€ ¢ IOCTOSHHOM
CKOPOCTBIO. 3aTEM MOCTABbTE HA KAPETKY CIUE 1BA IPy3a U MOBTOPHTS IKCIICPHMEHT.
B 6nanke oTBETOB:
1) caenaiite pUCY HOK SKCIICPUMEHTATBHOH YCTAHOBKH,
2) zanuiute GopmyIy AL pacuéTa MOZYJIS CHIIBl TPEHHUS CKOJIbKEHHS;
3) ykaxkuTe pe3yNbTaThl H3MEPCHHUSA BECAa KAPCTKH, BECA IPy3a U MOAYJS CHIIBI
TPEHUS CKOJIBbKEHUA NMPU JBWKEHUH KaPETKU C OJHUM IPYy30M H C TPeMs Ipy3aMu Mo
TTOBEPXHOCTH PEHKH;
4) caemalTe BBIBOJ O CBA3H MEXKIY MOJIYJIEM CHJIBI TPCHHA CKOJIBXKCHUA H MOY JIEM
CHJIBI HOPMAJIBHOH PEaKLMH OIOPBHI.

XapakrepucThuka 000pyI0oBaHus

[Tpu BrIMONHEHHH 33 JaHUA UCTIONB3YETCA KOMILIEKT 060py noBaHus Ne 4 B cocTase:
— xaperka maccoii (100« 2) r;

— 3 rpy3a maccoit (100 £ 2) r;

— IMHAMOMETP LUKOIBHBIH ¢ npeaenom u3Mmepenus 4 H (morpemHocts 0,1 H);

— HampaBJBIOLIAs peHKa.

Buunmanue! Ilpu 3ameHe kakoro-mu6o snemMeHTa 000py A0BAHUA HAa aHATOTHYHOE ¢ APYTHMH
XapaKTCPUC TUKAMH HeO6XO£{I/IMO BHCCTH COOTBCTCTBYHOIUHUC HM3MCHCHUI B 06pa3CH
BBITIOJIHCHHS 33 JaHUA.

Obpazen BO3MOXKHOIO BBITIOJIHEHUS
1. Cxema 9KCNIEpUMEHTAIBHOH YCTAHOBKH:

N

TAH

y P

2. Figru = F7p (IPH PAaBHOMEPHOM JBIDKCHUM);
Frp=uN,N=P= F, = pP.

3.Omerr 1: Fypy =0,4H; P=2,0H.

Onwit 2: Figpy = 0,8 H; P=4,0H.

4. Tlpu BO3pacTaHHU BeCa KapeTKH C Ipy3aMH (a 3HAYUT, U MOAYJS CHJIbl HOPMaJbHOH
PeakL{K OMOPHI) B IBA Pa3a MOJIYJIb CHIIBI TPSHHS CKOJIBXEHHS TAKKEe YBEJNHYHICS B 2 pasa.
CrexoBateIbHO, MOAY JIb CHITBI TPCHUA CKOJIBKEHHS MPAMO MMPOIOPLIHOHANCH MOJIY KO CHIIBI
HOPMAJIbHOM PeaKLMHU OMOPEI.
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Yxazanue sxcnepmam

1. I'paHuMuBbl HHTEPBANOB 3HA4YCHUH, BHYTPHM KOTOPBIX MOTYT OKa3aTbCsl M3MEPEHHBIE
BEIIHYMHBI, ONMPEACIAIOTCS, BO-TIEPBBIX, IMOrpelIHOCThI0 AuHamomerpa (+0,1 H) wu, Bo-
BTOPBIX, JOBOJIBHO CHJIBHO 3aBHUCAT OT CIy4YaliHbIX Jc(ekToB 00pabOTKH TPy LUUXCA
moBepxHOCTEH. Taxum  00pa3soM, IOTPEHIHOCTh M3MEPEHHS CHIABl TATH  MOXET
coctaButh ~0,2 H.

2. Heo0Xx0auMO yUECTb, YTO PE3YNBTATHI H3MEPCHUS CHIIbI TPECHUS CKOMBLKCHHUS (CHIIBI TSTH)
Oy AYT 3aBHCETh OT MaTEpHaIa OBEPXHOCTH PEHKH.

Conep:xanue KpuTepusi banibi

[ToMHOCTBIO MPaBUIIBHOE BHITIOJHEHHE 3aJaHHMs, BKIIOYAKOLIEe B ceOs:
1) cxeMaTHYHBIH PUCY HOK IKCTIEPUMEHTAIBHOH Y CTAHOBKH;
2) ¢opMy iBl, CBA3BIBAIOLIME APYT ¢ APYTOM HM3MEPACMBIC BEIHYHHBL (8 OaHHOM
cyiae — CUly MpeHus CKObdCceHua (CWLy mazu) U CUly HOPMATbHOU peaxyuu
onopul (8ec Kapemxu ¢ epysamu));
3) mpaBUWIBHO 3alMCAHHBIE PE3YJIbTAaThl MPAMBIX H3MEPEHUH (6 OanHoMm cayuae —| 4
Pe3VIALMAMbl USMEPEHUA 6€CU KAPEMKU ¢ SPYIUMU U CUILbL IMPEHUS CKONbICEHU
(cuubt mseu)),
4) HaaWMyHe MPABHIBHOTO BBIBOAA O MPAMO MPOMOPLMOHAIBHON 3aBHCHMOCTH
MCXKAY MOAYJIEM CHIbI TPCHHUA CKOJBKCHHUA H MOAVJIEM CHJIBL HOpMaﬂbHOﬁ
PEaKLHK OTIOPBIL
ITpuBeneHsI BCE 3JIEMECHTHI MPABUIBHOTO O0TBEeTa |—4, HO
Jory1eHa omubka GopMy THPOBKE BBIBOJA.
HJIN
Jory ieHa ommbka mpy 0003HAYCHUH € AUHUL H3MEPEHUS (PH3UYECKHUX BEIHYHH, 3
WJIN
JlonyweHa omndOka B CXeMaTHYHOM PHUCY HKE 9KCIIEPHMCHTAIbHOH YCTAHOBKH, HITH
PHCY HOK OTCY TCTBYET.
CroenaH  pPUCYHOK OKCICPUMEHTAIbHOW YCTAHOBKH, IPABHILHO MPHUBEACHEI
3HAUYCHUS MPAMBIX H3MEPEHUH BEIHYWH, HO He 3amucaHa (opMmyna Aad CBS3H
HU3MEPAECMBIX BEIHYHH. WIK

[IpaBuibHO MPUBEACHBI 3HAYCHUA MPAMBIX H3MCPCHHH BEIMYHH, 3aIHCaHa
(opMyna 15 CBS3H M3MEPSAECMBIX BEJIMYMH, HO HE CACJaH BBIBOA U HE NMPHUBEIEH| 2
PHUCYHOK 3KCTICPUMEHTAJILHOU Y CTAHOBKHY.

HJIN
[IpaBunbHO TPUBEJICHBI 3HAYCHHS TPAMBIX HW3MEPECHHUH, MPUBEACH IPABHIBHBIN
BBIBOJI, HO OTCYTCTBYIOT PHCYHOK 3KCIIEPHMEHTANbHOH YCTAHOBKHU M hopmyna s
CBSI3U U3MEPSEMbIX BEJIHYHH.

3amucaHbl TOJIBKO IPABUIIBHBIE 3HAYEHHA MPAMBIX H3MEPEHHH.

NN
[IpeacTaBiieHa TONBLKO MPABHIbLHO 3amucaHHas (GopMysia AIA CBA3H H3MEPACMBIX
BEIMYHH. |
HUIIN

[IpuBeneHO mpaBHIBHOE 3HAYEHHE TOJBKO OJHOTO H3 MNPAMBIX H3MEPEHHH, H
ClIeIaH PUCYHOK 3KCMIEPUMEHTAIbHOH YCTAHOBKH.

Bce CJIydan BBIIIOTHCHHUA, KOTOPBIC HE COOTBCTCTBYKOT BbILICYKA3aHHBIM
kpurepusam  BbicTaBiaeHus 1, 2, 3 wimm 4 Oamnos. Pasposuenusic 3amucu.| O
OTCYTCTBI/IG TIOIIBITOK BBINOJIHCHHA 3aaHHA.

Maxcumanshuiii 6ann 4
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B mByx 3aKpHITBIX COCYIax OJMHAKOBOTO OO0BEMA HAXOAMUTCA OJMHAKOBOEC
KOJIMYECTBO MOJEKYJ OAHOro WM Toro ke rasza. Cocyn | pasMmeméH B TEIIOM
TMOMECILCHHH, COCY A 2 — B XOJOAHOM. B KakOM H3 COCy OB BHY TPCHHASA YHCPTHA raza
MeHbIe? OTBET MOSICHUTE.

OO0pasen BO3MOKHOI0 OTBETA

1. Omeem: B cocy e 2.

2. Obocnosanue.

BHy TpeHHSs1 SHEPrUs ra3a 3aBUCHT OT YMCJIA MOIEKYJ H OT TEMIIEPATyPhl — C YBEIHYCHHEM
TeMIEepaTyphl BHYTPCHHAS SHEPrHsA YBEIHUMBACTCA. Tak Kak UMCIO MOJEKYJN B COCYAax
OJWMHAKOBO, a TEeMIepaTypa rasa B TEIUIOM NOMEIUCHHHM OOJbINE TEMNEPaTypbl Trasa
B XOJIOAHOM TIIOMEILICHUH, BHYTPEHHSA SHEPTuA rasa Bo BTOpoM cocyde OyneT MeHble
BHY TPEHHEH 9HEPIUU ra3a B MepBOM COCY JC.

CojaepxxaHue Kputepus Banibl

IlpeactaBneH mnpaBHIBHBIA OTBET HA BOIPOC, M MNPHUBEACHO AOCTATOYHOE 2
00OCHOBAHHUE, HE COAEPIKAILEe OIIHOOK.

IMpencTaBieH MpaBUIBHBIH OTBET HAa MOCTABACHHBII BOMPOC, HO €r0 0OOCHOBAaHHE
HE SBIACTCS AOCTATOUYHBIM, XOTA COAEPKHUT 00a 37eMEHTa MPaBHIBHOIO OTBETA
WM YKA3aHUE HA (U3MYCCKHUE SABIACHHS (3aKOHBI), MPUUYACTHBIC K 00CYKAACMOMY
BOIIPOCY. 1
WJIn

IpencTaBiacHbI KOPPEKTHBIC PACCYKACHUS, MPUBOMILIME K MPABUIBHOMY OTBETY,
HO OTBET ABHO HE c(hOpMy IHPOBaH.

IpeactaBnensl o0mKME pacCy’KACHHSA, HE OTHOCANIMECH K OTBETY Ha
MOCTABJICHHBIN BOIPOC.

HJIN 0
OTBEeT Ha BOMMPOC HEBEPEH, HE3aBUCHMO OT TOTO, YTO PacCy’KICHUS MPaBUJIbHBI,
HEBEPHBI HIIH OTCY TCTBYIOT.

Maxcumansrsiii 6ain 2
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3aTpaTHB KOJHMYECCTBO TEILIOTHI Q1 = 1 MJI>k, U3 HEKOTOPOH MAacChl JibJa, B3ATOTO
npu Temnepatype —# °C, momyunnu Boay mpu temmnepatype +7 °C. H3BecTHo, 4TO
? Y4acTh OT 3aTPAuYCHHOTO KOJHYECTBA TSILIOTHI MOILIA HA HATpeBaHUe BObl. Kpome

TOTO, U3BECTHO, YTO YACIHbHAA TCILIOEMKOCTh JIbAd B 2 pa3a MCHBINC YACIBHOH
TeMIOEMKOCTH BOBl. ONpeaeuTe KOMMYECTBO TEIUIOTH (J , KOTOPOE MOILIO HA

x)
HPEBPAILECHHE JTbA B BOAY.

B03MOKHbBI BADUAHT PELICHUS

aHo: Peutenue.
Q= 1MIx = JI&n no Havana CBOETO IIABICHUA H BOJAA MOCJIC OKOHYAHHA
=1 000 000 [T IIABJIECHHA JIbJd HATPEBAIOTCA HA OJUHAKOBYIO TEMIIEpAaTypy A¢.
1 Q1:Q2+Q3+QX-
Q2 ?Ql;
KonmuecTBo TennoTsl, noueaiee Ha HarpeBaHKUE BObI:
1
1 = =—
€= 26 Q, = met 3 O
-9 KonmuecTBo TEMNOTHI, NOIEAIIee HA HArPEBAHKE TbA!
0 ] P
=7
=me At =m- —c At = =0, = =0,.
Q3 = mcy Sedi=20 =20
1 1 1
Bnauut, Q) = -0, + -0+ 0, = -0, + 0,
6 3 2
1
Orcroma Q= EQI = 500000 Tx = 500 x/Ix.
Omeem: Q= 500000 x = 500 x/Ix.
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Coaepxanue Kputepus

Bbaniabl

[TpuBe AeHO MOAHOE MPABUIILHOE PEILICHHE, BKIFOYAKOILEE CJICIY FOLIHE 3JICMEHTHI:
1) BEpHO 3aTIHCAHO KPATKOE YCJIOBUC 33a4H;
2) 3amucaHbl ypaBHEHHA U ()OPMYJIbl, NMPUMEHEHHE KOTOPBIX HE0OXO0AUMO H

AOCTATOYHO UIS PELUCHHUS 3aJaud BBIOPAHHBIM CIOCOOOM (8 OaHHOM peuteHuy —
VPaeHEeHUE MeNnio8o20 BANAHCA ¢ YHEMOM NPOYECCO8 HUZPEBUHUSL 160d, NILABILEHUS
1b0q, HazZpeeanls 600bl);

3) BHITIOJIHEHBI HEOOXOAMMBIE MAaTEeMaTHUECKHE MPeoGpa3oBaHUs W PacuEThl,
NMPUBOAAIIME K NMPABHJIBHOMY YHCIOBOMY OTBETY, M MPEACTABIICH OTBET; NPH
ITOM JOMYCKAETCA PEIICHHUE «II0 YAaCTAMY (C MPOMEY TOUHBIMH BBIMHCICHUAMH).

[lpaBunbHO 3amucaHbl HEOOXOAMMbIC (OPMYJIBI, MPOBEACHBI BBHIYMCICHUA, U
MOJYYEH OTBET (BEPHBIH WM HEBEPHBIH), HO MOMyLICHAa OMIMOKA B 3aMUCH
KPaTKOTO YCIOBHA MU nepesoae eaunun B CH.

HJIn
[TpencTaBieHO MPAaBUIBHOE PELICHHUE TONBKO B OOIEM BHae, 0¢3 kakux-aubo
YHUCJIOBBIX PacYETOB.

UJIn

3anucaHbl ypaBHEHHA W (DOPMYJbI, NPUMCHEHHE KOTOPBIX HEOOX0AMMO H
AOCTATOYHO [UTSl PEUICHHUS 3aJa4d BHIOPAHHBIM CIIOCOOOM, HO B MATEMATHUCCKUX

mpeoOpa3oBaHMUIX WM BBIYUCICHUAX JOMYIICHA OLIHOKA.

3anucaHbl M HCMONB30BAHBI HE BCE HCXOJHBIC (DPOPMYJibI, HEOOXOAMUMBIC IS
PELUCHUS 3aa4H.
W1

3anucaHbl BCE HCXOAHBIC (DOPMY JIbl, HO B OJHOM M3 HHUX JOMYIHEHA omubKa.

Bce ciyuau peneHus, KOTOpbIE HE COOTBETCTBYIOT BBILLCYKA3aHHBIM KPHTEPHUIM
BBICTABJIECHHA OLIEHOK B |, 2, 3 Oanna.

Maxcumansuiii 6ann
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Jdnga Toro yrtoObl CHBUHYTH OPYCOK BJIOIL MIEPOXOBATOH TOPUBOHTAIBHON

TUIOCKOCTH, TPEOYETCS IPHIIOKHTh TOPH3OHTAILHO HANpPaBJICHHYK cumy f7. s
TOTO 4TOOBI yJEP/KaTh HEMOABIDKHO 3TOT Jke OPYCOK Ha IIEPOXOBATOH IIOCKOCTH C
VIJIOM ITPH OCHOBaHUM 45° U ¢ TeM xe ko3 duuueHToM TpeHus, TpedyeTcs cuna [,

HAIPABJICHHAS NAPAJUICIEHO HAKJIOHHOH IIOCKOCTH.
Yuurpgas, 4T0 KOIQPHUUHUEHT TPEHHS MEKAY MOBEPXHOCThIO Opycka U
IOBEPXHOCTHIO IUIOCKOCTH paseH u = 0,5, onpeaenyre OTHOMECHHES MOXYJICH 3THX

F
cunn = =L Omser OKpY [IUTE 0 COTBIX JONEH.

8

2
B03MOKHBII BADHAHT pPeLLICHNS
aHo: Pewenue.
o =45 Ha pucynkax a) u 6) n300pakeHbl CHIbI, ACHCTBYIOIIME HA OPYCOK B TICPBOM
M BO BTOPOM CJTy4asx.
u=0,5. 3
2
— \\n\‘~
/:. F : 3 \
1%
2 (1) X
n= Fl ? 7”1‘(:,‘
2

a) 0)

ypaBHeHH}I ABWKCHHA B MPOCKUMAX HA OCH X H Y UMCKOT BHA

and nepsoro cavyad: 0 = £4 — £, 0 = N —mg;

ana poporo eayyas: 0 = Fy + Fi, — mgsing; 0 = N — mgcosa.

CornacHo 3akoHy AMoHTOHa—KyoHa (3aKOHY O CHJIaX CyXOrO TPCHEA)

Fip =uN.

Peas cucteMy ypaBHeHHH, nonyyaeM F| = umg u F> = mgsina — umgcosa
. Orcrona

ao b pmg _ K _ 0,5 _

£ mg(sina — ucosa) - sing — pucosa (1-0,5)- N2
’ 2

2 314

2

Omsem:n =~ 1,41.
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Coaep:raHue KpuTepus

banabl

[TpyBE ACHO MONHOE MPABHUIIBHOS PEILCHUE, BKIFOYAIONIEE CJIC/Y FOILHC JJCMCHTBI:
1) BEpHO 3amUCaHO KPATKOE YCJIOBUE 3aa4M;
2) 3amucaHbl YPaBHCHUSA W (JOPMYJbl, MPUMECHCHHE KOTOPBIX HEOOXOAWMO U

JOCTATOYHO [ PEIICHHS 3aJaud BHIOPaHHBIM CIOCOOOM (8 OaHHOM peuteHul —
(VpaeHeHUst OgudIcenUs OpycKa 0N Nepeu20 U 6MOPO20 CIYHAL6 8 NPOEKYUAX HA OCU
X U y; 3ukOH AMonmoHa—KYIoHa 015 Cuibl CyX020 mpeHust),

3) BBIMOJIHEHB! HEOOXOAWUMBIE MaTeMaTHYECKHe MpeoOpa3oBaHUA W PacyETHl,
MPHUBOAAIIME K MPABHJILHOMY YHCJIOBOMY OTBETY, M NMPEACTABICH OTBET; IPH 3TOM
JOIMyCKAETCA PELIEHHE «I10 YacTAMY (C MPOMEXKY TOYHBIMH BBIYHCICHHAMHU).

[lpaBuapHO 3ammcaHBl HeOoOXOAMMBIE (POpMYNBI, TPOBEICHBI BBIUMCICHHA, H
MOJyuYeH OTBET (BEPHBIH WM HEBCPHBIH), HO MAOMylUcHa omuOKka B 3amUCH
KPaTKOro yclIoBUA MU nepesoae eaunun B CH.

HJIN
[IpeacTaBneHO MPaBHIBHOE PELICHHE TOJBKO B OOmieM BHAE, O€3 Kakux-mubo
YHCJIOBBIX PaCHETOB.

WJIu

3ammcaHbl ypaBHCHHS W (DOpMyJbl, NPUMEHEHHE KOTODBIX HEOOXOAMMO H
AOCTATOUHO JUIA pemex—mx 3aJavuu BLI6paHHLIM CHOCOGOM, HO B MAaTEMATHYCCKHUX

PeoOpa3’OBAHUAX KT BRIYHCIICHUSX JOTYINCHA OIUHOKA.

3anucaHbl W HCTOJB30BAHBI HE BCE HCXOAHbIC (DOPMYJbI, HEOOXOIUMBIC TS
PCILUEHUA 3aJa4u.

WJIN
3ammcaHbl BCE HCXOAHBIC (DOPMY JIbI, HO B OJHOM U3 HHUX JOMy II[CHA o1ubKa.

Bce ciyuau peumieHus, KOTOPBIE HE COOTBETCTBYIOT BBIIICYKa3aHHBIM KPHUTEPHIM
BBICTABJIECHUA OLCHOK B 1, 2, 3 Gana.

Maxcumansubiii 6an
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OTBeTHBI K 3ajaHuaAM

Ne zapanuga OTtBer Ne 3apanng OTBer
1 1 12 3
2 4 13 4
3 3 14 2
4 2 15 4
5 1 16 2
6 3 17 2
7 1 18 1
8 1 20 532
9 2 21 122
10 1 22 12
11 4 23 23

Ousuka. 9 wiacc Bapuant 4

OTBeTnI K 3ajaHAAM

Ne zaganus OTtBer Ne sapanusa OTtBer
1 3 12 3
2 4 13 3
3 3 14 2
4 2 15 3
5 1 16 1
6 3 17 3
7 3 18 1
8 2 20 234
9 3 21 211
10 3 22 34
11 2 23 12




