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buser 9 2015 1.

1. B cocyzne ¢ Bofoit HaxoquTed map, TPAKPEIJIEHHBIH K BePTHKAJIBHOM
CTEHKe COCYy/a HATBIO, HAKIOHEHHOM K Hell nog yrioM « (tga = 2) (em.
puc.). O6bem mapa V, IJIOTHOCTH BOJIBL p, IJIOTHOCTH HIApa 2p.
1) Haiture cuty napieHus mapa Ha DIAIKOE FOPH30HTAIBHOE JTHO IPH
HETIO/IBUZKHOM COCV/IE.
2) Haiinure cuiy naBjieHdsl Mapa HA JIHO HOPH JBUKEHHH COCYIA C
POPU30HTAJIBHBIM YCKOPEHHEM a = g /3.

B oboux ciayyasgx map HaXOIUTCS MOJHOCTHIO B BOJIE.

2. HenonpurkHas TemionpoBoisdiias neperopojika A geaur obb-
€M TeIIOU30JMPOBAHHOTO TMUJIHHIPA HA JBa OTCEKA, B KOTOPHIX A B
HaXOIHUTCH IO VV MOJIb I'e¢JIHA. BO BTOPOM OTCEKe ra3 yiepxKKupaetT-
csI MOJIBUZKHBIM, TEIJIOM30upoBaHHbIM noprraeM 3. Hapyxknoe 1 2
arMocepnoe gapiaenue paBuo Fy. B HadaibHOM COCTOSHHEH TEM-
mepaTypa reds B IepBOM OTcCeKe 0OoJIbille, 4eM BO BTOpOM. B
pe3vabTaTe MEIJIEHHOIO MPOIEcca TEeIIooDMEeHa 4Yepe3 Meperopojiky TeMIeparypa B OTCEKax
HAYMHAET BBHIPABHHBATLCA, a MOpIIEeHb HmepeMerniaercd. 110 okoHYaHHH Hpolecca TemioodMeHa
Temueparypa B mepsom orceke ymenbmaerca na ATy (ATy > 0). Tpenuem nopuins o MuInHap,
TEIJIOEMKOCTBIO CTEHOK IMHJIHHIPA U MOPIIHA HpeHeOpedb.

1) Haiinure n3menenune TeMmeparypbl BO BTOPOM OTCEKE.

2) HaitnuTe u3Menenne obbeMa reiusi BO BTOPOM OTCEKE.

3. [IBe nposojgmue mIacTUHBL ¢ 3apaamu () > 0 1 —4(Q) pacnosozKeHbl napaaieib- @  —4Q
HO M HANpPOTUB Jpyr apyra (cM. puc.). Inomaas Kazkuoil miactudbl S, pasMephl
[JIACTUH BEJUKHU [0 CPABHEHUIO C PACCTOSHUEM d MEXKJY HUMH, U MOYKHO CUYUTATH,
YTO 3apdAibl paclpeiesiedbl 10 KaxKI0H MOBEePXHOCTH IIACTHH PaBHOMEPHO.

1) Haiitu pasHOCTh MOTEHIUAIOB JIEBOH U MPABON ILIACTHH.

2) Haiitu 3apsn Ha JIeBOil CTOpPOHE JIEBOH MIACTHHBIL. d
3) Haiitu cuty npursizkeHus MIACTHH. L L

4. B sjekTprYeckoil Inemu, cxeMa KOTOPO# MOKa3aHa HAa PHUCYHKE,
BCE JIEMEHTHI HJIeajbHbIe, UX HapaMeTpbl VKa3aHbl. /lo 3aMbIKa- e
HUA KJII0Ya TOK B IEIH OTCYTCTBOBaJ. KUTI0Y Ha HEKOTOPOE BpeMs

=c | |

3aMBIKAIOT, & 3aTe€M PAa3MBIKAIOT. 3a BpeMs, HOKa KJIIOY ObLI 3a- ——
MKHYT, depe3 pesuctop 21 nporek 3apsn ¢. [locie pasMbikanus
KJII04a 9epe3 TOT Ke PEe3UCTOP MPOTEK 3apsi 2¢.

1) Haiinure TOK 9epe3 HCTOYHHUK Cpa3y HOC/E 3aMbIKAHHS KIIOYA.

2) HaiinuTe KOJMYECTBO TEIJIOTH, KOTOPOE BBIIEIUIOCH B IEHH HOC/E PA3MbIKAHUSA KIIOYA.
3) Haiimure KOJMYECTBO TEIIOTH, KOTOPOE BBIICIUIOCH B IEHH HPH 3aMKHYTOM KJIOYE.

5. OnTuyeckast cucTeMa COCTOUT U3 TOHKOH cobupatoiei JuH3bl ¢ ¢do-

KVCHBIM paccrosgaueM [ = 18 cM, HeDOJBMIOrO IJIOCKOTO 3epKaJa H 60°

skpana D (cM. puc.). IlnockocTs 3epkana cocrapisier yros 60° ¢ mias- Moo

HOM ONTHYECKO# OChIO JIMH3BL. PaccTosnne Mex Ty JIMH30H U 3epKaJIoM

20 em. Myxa S nepecekaet qnauio AB, Haxoagch HA paccTodHET H2 ¢M g v 3
OT 3epKaJja, JBHrasiCh HepHeHIukyagapuo AB u uMess CKOpocTh v =

=9 cMm/c. &

1) Ha KakoM paccTosiHuu OT JIMH3BI HAJO MOMECTUTH IKPAH I HADMIONEHHS PE3KOro n300pa-
KEHUS MYXU?!
2) Haiinure cKOpocTh M300pazkeHusi HA IKpaHe.
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1. B cocyne ¢ Bomoit 3akperniena ropu3onTaibaasd noaka. [lopepxaocrn
HOJIKH ¥ CTEHOK cocyja riajikne. CTeHKa cocy/ia HAKJIOHEHA K NOPH30H-
Ty og yrioM « (tga = 4/3). IIpobKoBbIil Mmap onupaercs Ha HOJKY
(em. puc.). O6bem mapa V, IWIOTHOCTH BOJBL p, MIOTHOCTH HPOOKH
p/5.
1) Haiinure cuny naBieHus mapa HA HOJKY [IPH HEMOJIBHZKHOM COCY-
Jie.
2) Haiiaure cuiy JaBJeHHs MIapa HA MOJKY [HPH JBUKEHHH COCYIA C
POPU30HTAJIBHBIM YCKOPEHHEM a = g /2.

B oboux ciayuasx map HAXOTUTCH MOJHOCTBIO B BOJE.

2. HenogsuzkHas TemionpoBoasnmas mneperopogka A peaut o6b-
€M TEILION30JUPOBAHHOIO MUJINHIPA HA JIBA OTCEKA, B KOTOPLIX A B
HAXOJHUTCS HO I MOJIb Tesiust. Bo BTOPOM OTCeKe ra3 yIeprKuBaeT-
¢Sl MOJBUZKHBIM, TEILIOU30upoBaHubIM TopitaeMm B. Hapyzkuoe 1 2
arMocepnoe gapiaenue paBuo Fy. B HadaibHOM COCTOSHHEH TEM-
nepaTrypa rejus B nepBoM oTceke paBHa 17, a Bo BropoM — T,
npudem 17 > T,. B pesvibrare MeIIeHHOTO MPOMECCA TEILIOOOMEHA depe3 MePeropojiky TeMIie-
paTypa B OTCEKAX HAYMHAET BBIPABHUBATHLCH, & MOPIICHb HepeMmernaercs. T pernueM MOpHiHs o
HUIAHD, TEIIOEMKOCTBIO CTEHOK MUINHIDA U HOPIIHS IIpeHedpedb.

1) Kakag Temneparypa YCTAHOBHTCH HOCJE OKOHYAHHS MPOIECCA TEILIoobMeHa !

2) Haiinure u3amenenne obbeMa refinst BO BTOPOM OTCEKe.

3. J/IBe npoBojdi#e MIACTHHDBI € MOJI0KHTEILHBIMEA 3apsagaMu () u 5() pacnoaoxKeHbl () 5Q
HapaJlIeIbHO U HAIPOTUB Apyr spyra (cM. puc.). [lnomans KaxKaoi miactudsl S,
pa3Mephl [LIACTHH BEJIHKH 110 CDABHEHUIO € PACCTOAHUEM d MEXKITY HUMH, U MOZKHO
CYUTATD, YTO 3aPs/Ibl PACHPEICTCHBI 10 KazK 101 NOBEPXHOCTH IJIACTHH PABHOMEPHO.
1) HaiiTi pasHoCTh MOTEHNUAIOB MPABON W JIEBOH ILIACTHH.

2) Haiitu 3apsn Ha npaBoil ¢TOpOHE JIEBOH MJIACTHHEL. d
3) Haiitu cuity oTTANKMBAHUS [LIACTHH. L L

4. B sjekTpuyeckoil mnemu, cxemMa KOTOPOH HMOKa3aHa Ha PHCYHKE,
BCE JIEMEHTHI UIeaabHbIE, HX HapaMeTpbl VKasaubl. [[o 3aMbIKaHusd
KJI0Ya TOK B TEeNH OTCYTCTBOBaJ. K04 Ha HEKOTOpoe BpeMs 3a-
MBIKAIOT, & 3aTe€M pa3MBbIKAIOT. 3a BpeMs, MOKa KJII0Y ObLT 3aMKHYT, 3R —/—C |:|
2R

yepe3 pe3uctop 3R nporek HeKOTOpBIH 3apsai. [locie pasmbrikanus
KJII0Ya 4epe3 TOT XKe Pe3UCTOp HPOTeK 3aps B 2 pa3a OoJIbIiuil.
IIpu sroMm nmocie pa3MbIKaHUS KJIIOYa B MENH BBIIETUIOCH KOJIHYe-
CTBO TEMIOTHI (1.

1) Haiiure TOK depe3 HCTOUHUK CPA3y IMOCIE 3aMbIKAHUS KIIOYA.
2) Haiinure 3apsn, nporekmuii 4epe3 KOHIEHCATOP MPH 3aMKHYTOM KJIIOYE.

3) Haiigure KOIMYECTBO TEILIOTH, KOTOPOE BBIIEJIUIOCH B IEMH HPH 3AMKHYTOM KJIOYE.

5. OnTuyeckas cucTemMa COCTOUT M3 TOHKOM cobupatoreii JIuH3bL ¢ hOKyC-
HBIM paccrogaueM [ = 30 cM, HEDOJIBIIOTO MJIOCKOTO 3ePKAJIA U IKPAHA
9 (em. puc.). ITnockocts 3epkana coctasiager yrog 30° ¢ riaBHOH ONTH-
9ecKOi OChbI0 JTUH3BL. Paccrogaune Mexny Juna30# 1 3epkaJjgom 15 cMm. [lep-
HEeHIUKYISIpHO Juaun AB. BOIU3M Hee, HA PACCTOSHUH 25 CM OT 3epKaJjia
KOJIEOJIETCST MAPUK S, UMesT MAKCHMAJIBHYIO CKOPOCTh ¥ = 2 ¢M/c.

1) Ha kaKOM paccTogHum OT JUH3bI HAJO IIOMECTHTD IKPAH JIJIsT HADJIIOIe-
HUS PE3KOr0 U300pazKeHus Mmapuka’

2) Haiinure MaKCHMAJIBHYIO CKOPOCTH H300paYKeHUs HA IKPAHE.
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1. B cocyze ¢ Bogoit naxoauTcs creKaguub map. CTeHKH cocyla H THO
riaajakue. JHO ropu3oHTaIbHOE, JeBad CTeHKa HAK/IOHEHA HOJ YIVIOM
a = 45° K ropuszonty (cM. puc.). O6bem mapa V, mWIOTHOCTH BOJBL p,
IJIOTHOCTD Iapa 3p.
1) Haiiaure cuiy JaBieHus Imapa Ha JHO MPH HEMOABUKHOM COCY/IE.
2) Haitiure cuity JaBjieHns mapa Ha JHO IPH JBHKEHUH COCY/IA C TOPH3OHTATBHBIM YCKODEHHEM
a=g/4

B obounx ciygasgx map HaXOTHTCS HOTHOCTBIO B BOJE.

2. HenonpurkHas TemionpoBoisdiias neperopojika A geaur obb-
€M TeIIOU30JMPOBAHHOTO TMUJIHHIPA HA JBa OTCEKA, B KOTOPHIX A B
HAXOTUTCS MO V MOJIb Tesinsd. Bo BTopoM oTceke ra3 viepKuBaeT-
¢Sl TIOJIBMZKHBIM, TEILIOM30JUpPOBaHHBIM nopiineMm B. HapyzkuHoe 1 2
arMocepnoe gapiaenue paBuo Fy. B HadaibHOM COCTOSHHEH TEM-
mepaTypa reds B IepBOM OTcCeKe 0OoJIbille, 4eM BO BTOpOM. B
pe3yibTaTre MeIIEHHOIO IMPOIecca TeIIo00MeHa depe3 MeperopoiKy TeMIeparypa B OTCeKax
HAYMHAET BBHIPABHHBATLCA, a MOpIIEeHb HmepeMerniaercd. 110 okoHYaHHH Hpolecca TemioodMeHa
o0beM Tejiust BO BTOpOM orceke yBeqmauBaercsa Ha AV, TpenueM HopinHg o MUIHHIDP, TEILIO-
€MKOCTBIO CTEHOK IHJIUHIPA H IMOPIIHS IpeHedpedb.

1) Haiinure orHONMEHHe MOIYIEl H3MEHEHHUH TEMIEPATYPhl B IEPBOM U BTOPOM OTCEKAX MOCJIE
OKOHYAHHUS TEILIO0OMEeHa.

2) Haiinure u3Menenne TeMneparypsl B IEPBOM OTCEKe.

3. [IBe nposojgmue mIacCTHHBI ¢ 3apagaMu () > 0 1 —3() pacuo/ozKeHbl Hapaaieib- @  —3Q
HO M HANPOTUB Jpyr apyra (cM. puc.). Ilnomaas Kazkuoil mnactuabl S, pasMmepbl
IJIACTUH BEJHUKH O CPABHEHUIO C PACCTOSHUEM d MeXKIY HUMH, U MOYKHO CUHTATh,
YTO 3apdAibl paclpeiesiedbl 10 KaxKI0H MOBEePXHOCTH IIACTHH PaBHOMEPHO.

1) Haiitu pasHOCTh MOTEHIUAIOB JIEBOH U MPABON ILIACTHH.

2) Haiitu 3apsan na npaBoil ¢TOpOHE MPABOil IIACTHHBI. d
3) Haiitu cuny npursizkeHus IaCTHH. - L

4. B sjiekTprYeckoil Iemu, cxeMa KOTOpO# MoKa3aHa Ha PHUCYHKE,

BCE TEMEHTHI WJIeaJlbHBIE, UX MapaMeTpbl VKa3aHbl. /lo 3aMbika- B —
HUS KJII0Ya TOK B MENH OTCYTCTBOBAI. K09 HA HEKOTOPOE BpeMs
3aMBIKAIOT, & 3aTe€M pPa3MBIKAIOT. 3a BpeMs, HOKa K04 ObLI 3a- —— (I |:| R

3R

MKHYT, 4depe3 pesuctop R nporek 3apan qp. llocie pasMblkanus
KJIIOYA 9epe3 TOT Ke Pe3HCTOP MPOTEeK 3aps go/2.

1) Haiingure TOK 9epe3 HCTOYHHUK Cpa3y HOC/E 3aMbIKAHHS KIIOYA.
2) Haiinure KOJMYECTBO TEMJIOTH, KOTOPOE BBIICIWIOCH B IEHH HOC/IE PA3MBIKAHUA KIIOYA.
3) Haiinure KOJMYECTBO TEIJIOTH, KOTOPOE BBIICIUIOCH B IEHH HPH 3aMKHYTOM KJIOYE.

5. OnTuyeckast cucTeMa COCTOUT U3 TOHKOH cobupatoiei JuH3bl ¢ ¢do-

KVCHBIM paccrosgaueM [ = 20 cM, HeDOJBMIOrO IJIOCKOTO 3epKaJa H 60°

skpana D (cM. puc.). IlnockocTs 3epkana cocrapisier yros 60° ¢ mias- Moo

HOM ONTHYECKO# OChIO JIMH3BL. PaccTosnne Mex Ty JIMH30H U 3epKaJIoM

25 cm. Komap S nepecekaer imanio A B, HAXO/ISICh HA PACCTOSHIE 35 €M g v 35
OT 3epKaJja, JBHrasiCh HepHeHIukyagapuo AB u uMess CKOpocTh v =

=4 cMm/c. &

1) Ha KakoM paccTosiHuu OT JIMH3BI HAJO MOMECTUTH IKPAH I HADMIONEHHS PE3KOro n300pa-
JKeHust KoMapa?
2) Haiinure cKOpocTh M300pazkeHusi HA IKpaHe.
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1. B cocyie ¢ BoJo#i 3aKpelieHa MojiKa, HAKJIOHeHHAs K BEPTUKAIbHON
CTEHKe cocyaa Mo yIiIoM « (tga = 3). TToBepXHOCTH 1OJKH U CTEHOK
cocyaa raajkue. [TpobKoBbIi map onupaercst Ha HOJAKY (cM. puc.). O6b-
eM mapa V', WIOTHOCTL BOJBL p, IIOTHOCTH TPobKHU p /5.
1) Haitaure cuty naBieHus mapa HA CTEHKY [IPH HENOIBUKHOM COCY-
Jie.
2) Haiinure cuty napjieHus Mapa HA CTEHKY [PH JBUKEHUH COCYIA C
rOPU30HTAJIBHBIM YCKODeHHEM a = g /6.

B oboux ciayuasx map HAXOTUTCH MOJTHOCTBIO B BOJIE.

2. HenonpurkHas TemionpoBoisdiias neperopojika A geaur obb-
€M TeIION30JMPOBAHHOTO TMUJINHIPA Ha JBa OTCEKA, B KOTOPHIX A B
HaXOIHUTCH IO IV MOJIb I'eéJIHNA. BO BTOPOM OTCEKe ra3 yiepxKuBaetT-
csI MOJIBUZKHBIM, TEIJIOM30JupoBaHHbIM noprtaeM 3. Hapyzknoe 1 2
armoceproe gapiaenue paBuo Fy. B HadaibHOM COCTOSHHE TEM-
neparypa rejids B epBoM orceke pasaa T, 94To O0JIbINE TeMIepa-
TYPBI BO BTOPOM OTCeKe. B pe3yiibrare MeIJIEHHOTO MPOTECca TEII000OMEHA depes3 MeperopoiKy
TeMIlepaTrypa B OTCeKaX HaYHHaeT BbBIpaBHUBaTLCHA, a IIOPIICHDL IepeMellaeTCd. HO OKOHYaHUH
mporiecca TeIiooOMeHa B OTCeKaX veTaHaBauBaeTcs Temunepatypa [y, Tpenmem mopimasg o nu-
JIMHIAD, TEIIJIOEMKOCTBIO CTCHOK INHJIMH/ADa H DOPHIHA Hp€H€6p€‘lb.

1) Haiiqure HAYaNBHYIO TEMIEPATYPY BO BTOPOM OTCEKE.

2) Haitnute u3Mmenenne obbeMa reusi BO BTOPOM OTCEKE.

3. JIBe npoBojdi#e MIACTHHDBI € MOJI0KHTEILHBIMEA 3apsagaMu () u 6() pacnoaoxKenbl 60
HapaJlIeIbHO U HAIPOTUB Apyr spyra (cM. puc.). [lnomans KaxKaoi miactudsl S,
pa3Mephl [LIACTHH BEJIHKH 110 CDABHEHUIO € PACCTOAHUEM d MEXKITY HUMH, U MOZKHO
CYUTATD, YTO 3aPs/Ibl PACHPEICTCHBI 10 KazK 101 NOBEPXHOCTH IJIACTHH PABHOMEPHO.
1) HaiiTi pasHoCTh MOTEHNUAIOB MPABON W JIEBOH ILIACTHH.

2) Haiitu 3apsn Ha JIeBOi CTOPOHE MPABON MJIACTHHEL. d
3) Haiitu cuity oTTANKMBAHUS [LIACTHH. L L

4. B sjekTpuyeckoil mnemu, cxemMa KOTOPOH HMOKa3aHa Ha PHCYHKE,
BCE JIEMEHTHI UIeaabHbIE, HX HapaMeTpbl VKasaubl. [[o 3aMbIKaHusd
KJI0Ya TOK B TEeNH OTCYTCTBOBaJ. K04 Ha HEKOTOpoe BpeMs 3a-
MBIKAIOT, & 3aTe€M pa3MBbIKAIOT. 3a BpeMs, MOKa KJII0Y ObLT 3aMKHYT, R ——C |:|
4R

yepe3 pe3uctop R nporek HeKOTOpPBIH 3apsan. llociae pasmbrikanus
KJII09a 4Yepe3 TOT Ke Pe3UCTOP MPOTeK 3apdaia B 2 pa3a MeHBIHi.
IIpu srom nocae pa3MbIKaHUS KJIOYa B MEMH BBIALTUIOCH KOJIHYe-
CTBO TEMIOTHI (1.

1) Haiiure TOK depe3 HCTOUHUK CPA3y IMOCIE 3aMbIKAHUS KIIOYA.
2) Haiinure 3apsn, nporekmuii 4epe3 KOHIEHCATOP MPH 3aMKHYTOM KJIIOYE.

3) Haiigure KOIMYECTBO TEILIOTH, KOTOPOE BBIIEJIUIOCH B IEMH HPH 3AMKHYTOM KJIOYE.

5. OnTuyeckas cucTemMa COCTOUT M3 TOHKOM cobupatoreii JIuH3bL ¢ hOKyC-
HBIM paccrogaueM [ = 24 cm, HEDOJIBIIOTO MJIOCKOTO 3ePKAJIA U IKPAHA
9 (em. puc.). ITnockocts 3epkana coctasiager yrog 30° ¢ riaBHOH ONTH-
9ecKOi OChbI0 JTUH3BL. Paccrogaune Mexny JnH30# 1 3epkajom 16 cm. [lep-
HneHauKyasspao guaun AB. BOiu3u Hee, Ha pacctosaun 20 ¢M OT 3epKaia
KoJIeOsIeTCst rpy3 S, uMes MAKCHMAJIBHYIO CKOPOCTh ¥ = 5 ¢M/¢.

1) Ha kaKOM paccTogHum OT JTUH3BI HAJO IIOMECTHTD IKPAH JIJIsT HADJIIOIe-
HEUS PEe3KOro uzobpazkenus rpysa’

2) Haiinure MaKCHMAJIBHYIO CKOPOCTH H300payKeHUs HA IKPAHE.
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1.1) N, = plg.
2) BeprukanbHas U rOpU30OHTajbHAsA COCTaBAOIUe cuibl Apxumena [, = pVg, I, = pVa. Ilycts N, —

CuJla JaBJICHUA AHA Ha LIap, T — culla HaTSKEHHUsI HUTH. ypaBHeHI/Iﬂ ABWXKCHUSA IJIA IIapa B IMPOCKLUAX Ha

TOPU3OHTAJIBHYD U BEPTUKAIBHYIO  OCH F,+Tsina=2pVa, N,-2p0Vg+F,+1cosa=0.
a 5
N, Z(g——ijz—pVg ;
tgx 6

o < 2
3ameuanme. be3 yuera [/, MONy4aeTcsl THIMYHBIA HEBEPHBIA OTBET N, = 3 Vg .
2. 1) KonudecTBO TEMJIOTHI, OTAAHHOE I'a30M M3 MEPBOT0O OTCEKA, PABHO KOJIWYECTBY TEIJIOTHI, MOJyUYEHHOU
rasom u3 Broporo orceka: v(,Al, =vC,AT,. 3nece C), = ZR, C,=C,+R= ;R — MOJISIPHBIE TEMIOEMKOCTH
rejusl NMpH HOCTOSHHOM OObeéMe M MOCTOSHHOM paBieHuu. OTCroma M3MEHEeHHEe TeMIIEpaTypbl BO BTOPOM

3
orceke AT, = gATl.

2) Ilycts V' u T, — HavambHbIE OOBEM M TEMIIEPATYPa BO BTOPOM OTCEKE. Y PABHEHHSI COCTOSIHUS BHAJaJe

B xouue PV =vRT,, P,(V+AV)=vR(T,+ATl,). Orcrona ¢ y4eToM NOIy4eHHOrO BblpaxeHms ami A7)

HaxOOMM H3MeHeHne obbema A} = 3 VRPATI .
0
50 50d
3. 1) HanpsikeHHOCTD MO MEXKAY TUTACTHHAMU [ = . Pasnoctb notenuuanos U = Fd = :
2¢,8 2g,8

q O-q 40
2e,§ 28,5 2g,5

2) Hanpsi>keHHOCTb NOJIsT BHYTPU JIEBOM IJIACTHHBI PABHA HYJIIO! =0. Orcrona 3apsan

s . 3
JIEBOM CTOPOHBI JIEBOM IJIACTUHBI ¢ = _EQ )

2
3) F= 0 40 = 20 :
2g,8 )

g
4. 1) Cpasy nocne 3aMbIKaHUs KJII04a TOK 4epe3 2R He UAeT, TOK 4epe3 UCTOUHUK [, = "L

2) HenocpencTBeHHO Nepen pa3MblKaHUEM KJII0Ya U Cpa3y IMOocJe pa3MbIKaHUs 3apsii KOHAEHCATOpa OAMH U
TO K€ U paBeH 2¢,. Ilocne pasmbIkaHus BBINEIUTCA KOJMYECTBO TEIJIOTHI, PABHOE JHEPIUMM KOHIEHCATOpa:

(24 _24;

4= T
3) IIpu 3aMKHYTOM KJIIOU€ Yepe3 UCTOUHMK MPOHaeT 3apsn 2q, + g, = 3¢q,. Pabora ucrounuka 4 =3¢g,s . Ilo
2q; 2q; 2
3CO A= go + (), . Kon4ecTBo TeMI0THI NPU 3aMKHYTOM Kiitoue (), = 3¢,& — % =q, [38 - %J

5. O6osnauum b =52 cm, ¢ =20 cm.
1) U3o0paxenne S, Myxu B 3epkasie Oyner Ha paccTosHUM b =52 CM OT 3epKana, MONaaaeT Ha IJIABHYIO

ONTHUYECKYI0 OCh JIMH3bI, HAXOMUTCS Ha paccTossHUU d =b+c=72 cMm or nuH3bl HM300pakeHne B JTUH3E

dr .
NOTIA1aeT Ha HKPaH HA PACCTOSHUH f = T F =24 cm ot nuH3bL UTak, paccTossHUE MEXAy JIMH30U U 3KPAaHOM

=24 cm.
2) CxopocTh U300paskeHus B 3epKajie paBHA CKOpOCTH Myxu V. CKOPOCTh H300pakeHUs B JIMH3E (HA SKPaHE)

1 1
u=Iv. 3nece I' = §_ nonepevHoe ypennuenue. Y Hac ' = 3" CxopocTb Ha 3KpaHe U = gv =3 cm/c.
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4
L1) N = .

2) BepTukanbHasd ¥ FOPU30HTANIbHAs COCTABIAOIME cuibl Apxumena F, = pVg F,, = pVa. Ilycte N, —

CuJla JlaBJieHus MOJKU Ha wmap, () — cuia JaBjieHMs] CTEHKU Ha 1ap. YpPaBHEHHUs JBIDKEHHUS NI LIapa B

MPOCKUUAX Ha TOPU30HTAJIbHYHO u BCPTUKAJIBHYIO ocnu
. 1 1 4 1
F,-0Osina=—=pVa, —N,—-=pVg+F, —Qcosa=0. N,=—pV g—i =—pVg.
5 5 5 tgar | 2

s . 47
3ameuanmne. be3 yuera /', mony4aercsi THIMYHBIA HEBEPHBIA OTBET N, = 0 Vg .

2. 1) KonuyecTBO TEMJIOTHI, OTJAHHOE I'a30M U3 MEPBOIr0 OTCEKA, PABHO KOJUYECTBY TEIUIOTHI, MOJYyUYEHHOMN
rasom u3 sroporo orceka: vC, (1,-1,)=vC,(I;-1,). 3nece C, = %R, Cp,=C, +R= %R —  MOJISIPHBIE
TEIUIOEMKOCTH TeNusl IPU MOCTOSHHOM O0BeMe U IOCTOSHHOM paBieHnH. OTCIOa YyCTaHOBHBIIASCS
TeMIepaTypa B oTcekax 1 = ng +§T 5 -

2) Ilycte V' HauanbHelii 00BEM BO BTOPOM OTCEKE. YPaBHEHHMs COCTOSIHMS BHadajle M B KOHIE
BV =vRI,, P,(V+AV)=vRI,. Orcroa C y4eTOM MONyYeHHOTO BBIPOKEHHMs I [, HAXOAUM

AV :E VR(TI _TZ) .
8 &
20 20d
3. 1) HanpsiokeHHOCTD MONS MEXKAY MJIaCTUHAMHU [ = g Pasznocts morennmanos U = Ed = ~ g
&, &y

O-q g9 50
2, 25 2g,8

2) Hanpsi>keHHOCTb NOJIsT BHYTPU JIEBOM IJIACTHHBI PABHA HYJIO! =0. Orcrona 3apsn

[IPaBO CTOPOHBI JIEBOH MIIACTUHBI ¢ = —20) .

2
3) F= 0 50 = 2¢ .
2g,8 2g,8

€
4. 1) Cpa3sy nocie 3aMbIKaHMsI KJI04a TOK uepe3 3R He ujeT, TOK uepe3 UCTOUHUK [, = 5

2) Ilycte mpu 3aMKHYTOM KJIO4We d4epes pesuctop 3R mporek 3apsan ¢q,. HenocpencTseHHo mnepen

pPa3sMbIKaHUEM KJIFOYAa M CPas3y IMOCNE Pa3sMbIKAHMS 3apsi/l KOHAEHCATOpa OJMH U TO e U paBeH 2¢,. Ilocne

2
2q
Pa3MbIKaHUSA BBIACTUTCA KOJIUYCCTBO TCIUIOTHI, PABHOC SHCPIUHU KOHACHCATOpPA: Q1 = % HpI/I 3aMKHYTOM
KJIFOYE Yepe3 KOHIEHCATOP MPOTEKAET 3apsn . = 2¢q, =+/2CQ, .

3) IIpu 3aMKHYTOM KJIIOUe Yepe3 UCTOUHHK MPONAET 3apsan 2q, + g, = 3q,. Pabora ncrounnka 4 =3q,e . Ilo

2
3CD A_@-FQ KonnuecTBo TerioTsl mpu 3aMKHYTOM KJroue (J, =3 8—2—613—38 lCQ -0
Y 2 P y 1 > =3, C 5= 1

5. O6o3nauum b =25 cm, ¢ =15 cm.
1) UzoOpakenne S, mapuka B 3epKaje Ha pacCTOSHUU b =25 CM OT 3epKaja, MOMajgaeT Ha TIIABHYIO

ONTHYECKYIO OCh JIMH3bI, HAXOMUTCS HA pacCcTostHUM d = b+ ¢ =40 cm oT i3kl PaccTosiHue MeKay JTUH30H U

dF
SKpaHoM f = T 120 cwm.

2) CxopocTb u3o0pakeHHst B 3epKajie He M3MEHHUTCS. MakCUMasbHasi CKOPOCTh M300paskeHusl B TuH3E (Ha

skpane) u =Iv.3nece I' = §_ nornepevyHoe ysennuenue. Y Hac I'=3. Utak, u =3v=6 cm/c.



Onumnuana ®usrex-2015. @uszuka. Pemenus. (1 mapra 2015 r.)
buner 11
1.1) N, =2plg.
2) BeprukanbHasd U rOpU30OHTajbHAsA COCTAaBJsAOLIME cuibl Apxumena [, = pVg, I, = pVa. Ilycts N, —
Cujia JaBJieHWs OHA Ha map, ( — Cuia [AaBJIEHUs CTEHKH Ha Iap. YpPaBHEHUs [BIDKEHHs Ui IIapa B
NPOEKUUSIX Ha TOPU3OHTANBHYIO U BEPTUKAIbHYIO ocu [, +Osina =3pVa, N,-3pVg+ I +Qcosa=0.

a 3
N, :2pV(g——j:—pVg .
tgx 2

. . 3
3ameuanmne. be3 yuera [/, mosy4aercsi THIMYHBIA HEBEPHBIA OTBET N, = 2 Vg .

2. 1) KonudecTBO TEMJIOTHI, OTAAHHOE I'a30M M3 MEPBOT0O OTCEKA, PABHO KOJWYECTBY TEIJIOTHI, MOJYyUYEHHOU
razoM wu3 Broporo orceka: VvC, |AT1| =vC,AT,. 3pece C,=3R/2, C,=C,+R=5R/2— wMonspHbie

TEMJIOEMKOCTH TefiMs HPH MOCTOSHHOM oObeMe U MOcTosHHOM pasieHuu, A7, <0. Otcrofa OTHOLIEHHE

ATl 5
MOZyJIell U3MEHEHHI TeMIIEPaTypPbl B OTCEKAX u = "

2
2) Ilycte V' u 7, — HauanbHbIe 00BbEM U TEMIIEPATypa BO BTOPOM OTCEKE. Y PaBHEHUsSI COCTOSHUs BHA4aje U

B koHue AV =vRI,, P, (V 4 AV) =VR (T2 %+ ATZ) . Orcroga ¢ y4eToM MOJIy4EHHOTO BBIPAXKEHUS UJIs

3 5 BAV
OTHOLIEHUsI U3MEHEHUH TeMrepaTypel Haxoaum A7} = ~3 oR <0.
1%
20 20d
3. 1) HanpsikeHHOCTD MO MEXKAY TUIaCTHHAMU [ = g Pasnoctb nmorenuuanos U = Ld = e
&, &y
N 9 30-q 0O _
2) HanpskeHHOCTh TOJSI BHYTPH TNPABOH IUTACTHHBI PaBHA HYJIO: =0. Otcrona

26,8 2¢,8 28,8
3apsA NpaBoi CTOPOHBI MPaBOil MIaCTUHbI ¢ = —( .

2
3) F= 0 30 = 30 .
2g,8 2g,8

g
4. 1) Cpa3sy nocJe 3aMbIKaHMsI KJII0Ya TOK uepe3 K He UeT, TOK Yepe3 UCTOUHUK [, = s

2) HenocpencTBeHHO Nepen pasMblKaHUEM KJII0Ya M cpa3y IMOocie pa3MbIKaHUsA 3aps] KOHAEHCATOpa OIUH U
TO K€ U paBeH ¢,/2. Ilocae pasMbIKaHUs BBIIEIUTCA KOJNUYECTBO TEIUIOTHI, PABHOE SHEPIUHM KOHJEHCATOpa!

_(@/2) 14

2 2C 8 C

i 1 3 3
3) Ilpu 3aMKHYTOM KJItOU€ uepe3 UCTOYHUK MpPOHAeT 3apsn qu +q, = qu. Pabora ncrounnka A = que.

2 2
I[To3CO 4= % + (), . KonudecTBo TeNmI0THI NpH 3aMKHYTOM Kiitoue (), = %qog — g—é = %qo [33 — f—é} :
5. O6o3nauum b =35 cm, ¢ =25 cm.
1) Uzo0paxxenue S, komapa B 3epkayie OynaeT Ha paccTosHHM b =35 cM OT 3epkajia, MOManaeT Ha INIABHYIO
ONTHUYECKYIO OCh JIMH3bI, HAXOAUTCS Ha pacCcTOosiHUM d =b+c¢ =60 cM oT auH3bl. PaccTosiHNe Mexay JUH30H U

dF
SKpaHoM f = T 30 cMm .

2) CkopocTh H300pakeHHs1 B 3epKajie paBHa CKOpocTH kKomapa v. Ckopocth m300paskeHHusl B JIMH3E (Ha

1
skpane) wu=Iv. 3necw Fzg— MONEPEYHOEe yBEeNMUeHue. Y Hac F:E. CxopocTp Ha 3KpaHe

1
u=—v=2 cm/c.
2
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4
1L1) Ny = plg.

2) BepTukanbHasd ¥ FOPU30OHTANIbHAs COCTABIsAOIME cuibl Apxumena F,, = pVg, F,, = pVa. Ilycte N, —
CuJla JlaBJieHUs CTEeHKU Ha miap, O — cuja JAaBlieHUs MOJKU Ha 1ap. YpaBHEHUs JBIDKEHHUS NI Llapa B
MIPOEKLIUAX Ha TFOPU30HTAJIBHYIO u BEPTUKAIbHYIO ocu

FA2+Qcosa—N2:lpVa, —lpVngFAl—Qsina:O. szipV a+-&- :szg.
5 5 5 tga ) 5

s . 7
3ameuanmne. be3 yuera [/, noy4aeTcst THIMYHBIA HEBEPHBIA OTBET N, = 30 Vg .

2. 1) KonuyecTBO TEMJIOTHI, OTAAHHOE I'a30M M3 MEPBOTO OTCEKA, PABHO KOJWYECTBY TEIJIOTHI, MOJYyYEHHOU
rasom u3 Broporo orcexa: vC, (1, —1,)=vC, (I, -T,). 3necy C, =3R/2, C,=C, +R=5R/2— monsipHbie

TCIJIOCMKOCTH I€jivd IpU NOCTOAHHOM o0beME U MTOCTOSIHHOM JaBJICHHUH. OTCI-O,[[a Ha4daJibHadA TEMIIEPATypa BO

8 3
BTOPOM OTCeke 1, = gTo — ng .

2) Ilycte V' HauanbHelii 00BEM BO BTOPOM OTCEKE. YpaBHEHHMs COCTOSIHMS BHadajleé M B KOHIE
BV =vRI,, P,(V+AV)=vRI,. Orcioa C y4eTOM MONyYeHHOTO BBIPAKEHHMs 11 [, HAXOAUM

R(1T,—1.
ar =2VRET)
s
50 50d
3. 1) HanpsikeHHOCTD MOJSI MEXKAY MJIaCTUHAMU [ = . Paznocte notenuumanos U = Fd = :
2g,8 2¢,8

q 60-q 0O
2e,8  2g,S8 2¢,8

2) Hanpsi>keHHOCTD MOJIsl BHYTPH NMPaBOil MJIaCTUHBI PaBHA HYJIO! =0. Orcrona 3apsn

JIEBOM CTOPOHBI MPABOM MJIACTHHBI ¢ =50 /2.

__9 30°
3) F_280S6Q £,8

g
4. 1) Cpasy nocne 3aMbIKaHUsl KJIIO4a TOK 4epe3 R He UIeT, TOK uepe3 UCTOYHUK [, = T

2) Ilycte npu 3aMKHYTOM KIrode dvepe3 pesuctop R mnporek 3apsan ¢,. HemocpencrseHHo mnepen
Pa3sMbIKAHUEM KJIFOUa M Cpa3y IOCJE Pa3sMbIKaHUs 3aps KOHJEHCATOpa OJMH M TO k€ M paBeH ¢, /2. Ilocne

(610 /2)
2C

Pa3MbIKaHUSl BBIJCIUTCS KOJNMYECTBO TEIUIOTHI, PAaBHOE OBHEPIrUM KOHAeHcatopa: () = IIpn

3aMKHYTOM KIIIOUe Yepe3 KOHIEHCATOp MPOTeKAeT 3apsin . = ¢, /2 =4/2CQO, .

3) Ilpu 3aMKHYTOM KJIFOU€ dYepe3 WCTOYHHUK mpoiimer 3apsan ¢,/2+q,=3q,/2. Pabora ucrounuka

3 /2
A= que . IIo 3C3 (%2 ) +(Q,. Kommuectso TemnoTel NpU  3aMKHYTOM  KIIFOYe
2
3 q,/2
0, = qug—% =3£4/2C0, - Q.

5. O6o3nauum b =20 cM, ¢ =16 cMm.
1) Uzobpaxkenue rpy3a B 3epkane OymeT Ha pacctosiHuu b =20 cM OT 3epKajia, MomajgaerT Ha TJABHYIO
ONTHUYECKYIO OChb JIMH3bI, HAXOAUTCS Ha paccTosiHuu d = b +c¢ =36 cM OT JUH3bI. PaccTosiHre MEKIY JTIMH30H U

dF
SKpaHoM f = T 72 cm.

2) CxopocTb u3oOpakeHHs B 3epKajie He M3MEHHUTCS. MakCuMaibHasi CKOPOCTh M300pakeHusl B JTuH3e (Ha
skpane) # =Iv. 3nece I = f/d — nmonepeunoe yeenuuenne. Y Hac I'=2. Utak, u =2v=10 cwm/c.



Omumnuana «®m3tex-2015». MOTHU. 01.03.2015

YBaxkaembie mnpernogaBarenu! B mensx  yMEHBIICHUS  BJIMSIHUS
WHJUBUYAJBHBIX OCOOCHHOCTEM M BKYCOBBIX MPEANOYTEHUM Ha
pe3yJibTaThl  ONMMIIMAALI  TpocMM Bac 1ipu  mnpoBepke  padoT
IPUJICPKUBATHCS JJAHHBIX PEKOMEHIAIWA.

Hwxe npuBeneHa «pazdanioBkay s «O(PUIMANIBHBIX» PEHICHUM.
PenieHrsi mMKOJBHUKOB HE 00si3aHbI COBNAJATh C «O(UIHMATBHBIMW) W
YKJIQABIBAThCS B 3Ty «pa30a/lyioBKy». OHaA SBIISIETCS JIMIIL OPUEHTUPOM
TP TIPOBEPKE.

3a mo0o¢ pellleHUE, B KOTOPOM MOJYYEH U 0O60CcHO8aH TPABUIIbHBIU
OTBET, HEOOXOIUMO JaBaTh MOJTHBINA OalJl.

3a peueHue, B KOTOPOM HET HUYETO MPABUJILHOIO, CJIAEAYET CTABUTH
HOJIb, JJAX€ €CJIM YEJIOBEK « MHOTO padoTaiy.

VYkazaHHble B «pa30alJIOBKE» OYKM JAKOTCH TOJBKO 32 MOJHOCTHIO
MIPABUJILHO BBITIOJIHEHHBIM MyHKT. B Cilydyae HEMOJHOro WA HE BO BCEM
MPABUJILHOTO PELICHUS MTPOBEPSIIOMIMN MOXKET MOCTABUTh YacTh OYKOB B
3aBUCUMOCTH OT «TSIKECTU COACSIHHOTOY.

AOUTYpUEHT 00s13aH TOSACHSTH, TI0 KAKOMY 3aKOHY WJIM Ha OCHOBaHWH
Yero 3allicaHO ypaBHEHHE WKW  C(HOPMYJIMPOBAHO  YTBEPKICHHUE.
[IpaBuibHBIM OTBET B 3ajaue O€3 MOMBITOK OOBSICHEHUSI OLIEHUBACTCS B
HOJIb OYKOB.

Ecnu aOutypueHT BBET HOBOE 0003HaUEHHE (324 HCKIIOUYEHUEM
OOLIETIPUHATBHIX), TO OH JIO/KEH HalucarTbh, 4YTO OHO O3Hayaer.
[IpoBepsitoiuii He 00513aH 10 yMbIBATh 3a A0UTYPUECHTA.

YuciaeHHbIM OTBET CUMTACTCA MPABUIIBHBIM, €CIIA TNPU TMPABAIBHOM
QHAJIMTUYECKOM BBIPAXKEHUM OH OTJIMYAETCS OT O(PuUIMaIbLHOTO HE OoJiee
yeM Ha 10%.

B npoBepeHHOiT padoTe 00513aTEJbHO AOJKHBI OCTATHCH «CJEAbD)
NpoOBePKH, TIO3BOJISIONIME O€3 MOMOIIM MPOBEPSIOIIETO MOHATH, CKOJIBKO
OYKOB M 32 YTO UMEHHO MOy YU (TTOTEPSLT) PELIAIOIIHA.

[TosmHOCTHIO pemEHHBIA BapuaHT «CTOUT» 50 04ukOB. MHUHUMAJIbLHBII
kBaHT — 1 ouko. [IpoBepsromuii npocraBiasger Ha padOTe KOJIUYECTBO
OYKOB 3a KOKJIYIO 3a/1a4y, CYMMapHOE KOJWYECTBO OUYKOB U CTABUT CBOIO
MOJITUCH.
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3anaua 1. (10 oukoB)

1) OTBET Ha TEPBBIA BOIIPOC ..vineenenteetineee e e enienrieenneannnn 3 ouka
2) EcTh moOHMMaHUE, YTO CUla ApXUMEJA HE BEPTUKAJIBHA .......... 2 ouKa
[IpaBuabHO 3aMucaHbl BCE HEOOXOAUMBIC YPABHEHHUS ... ......... 3 ouka
OTBET HA BTOPOM BOIIPOC .. vvetentansansensernneennsnsnnnennsnnsens 2 ouka

3a 1oJly4eHUEe TUIIMYHOIO HEBEPHOI'O OTBETA CTABUTh
3 ouka 3a 2-i BOIPOC.

3agaua 2. (10 oukoB)

1) ITpaBUJIBLHO 3anIMCAHBI BCE HEOOXOIUMBIE YP-5 o.vvverrenannnnnss 3 ouka
OTBET HA TIEPBBIMA BOTIPOC .vveeveereereereereereereereereeameneeneennss 2 ouka
2) [TpaBuILHO 3alTUCaHBl BCE HEOOXOIUMBIE VP ..o''uvvrenvevannnnns. 3 ouka
OTBET HA BTOPOH BOIIPOC +.ue ettt eeiieaneaneaneeniieeeanieeanaaannns 2 ouka

3anaua 3. (10 oukoB)

1) OTBET Ha MEPBBIA BOIIPOC ....cveeeeeierireerieeeeeeeeeeeieeennennrreeeeeeaeanesos . 2 04Ka
2) OTBET HA BTOPOM BOTIPOC ..uutertreareeareeeeteaniananeneereeeannn, 4 ouka
3) OTBET HA TPETHM BOIIPOC ...utentreareeareeeeteanrannineeeneeeannn, 4 ouka

3anaua 4. (10 oukoB)

1) OTBET Ha TEPBBIHA BOIIPOC ...ccoeeeiiiiiirieeeeeeeeeeeeeiiieenrrereeeeaeeenenos . 2 OuKa
2) EcTh NOHUMaAHUE, YTO NIPU Pa3MbIKaHUU 3apsl KOHJAEHCATOPa
pPaBEH 3apsiay Ye€pe3 PE3UCTOP TOCE PA3MBIKAHUS ................ 1 ouko
OTBET HA BTOPOM BOTIPOC .. euterinnrantannrrtennreannannannaannannnnns 2 ouka
3) [IpaBrIIbHO 3amTMCaHbl BCE HEOOXOUMBIE Y5 «.vvveernanrennsns 3 ouka
OTBET HA TPETUH BOIIPOC .nvineeneaneaneaneaneaeeaeeaneaneanaanaannns 2 ouka

3angaua S. (10 oukoB)
1) HaitaeHO M300PAKEHUE B 3EPKATIE «.vveveneaneranrineaneeeenaannns, 2 o4ka
OTBET HA TIEPBBIMA BOTIPOC ..vvvevrevrerereannennenrenreareneeneeennss 4 ouka
2) OTBET HA BTOPOM BOTIPOC ...utentteeereeteeeeneaniasareeeneeaannnn, 4 ouka



