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1. JIenkuuk Muiia 1100uT KaTaTbcd ¢ TOpoK. [ljist 3mMHeit 3a6aBbl OH BhIOpaJI TOPKY, JIJINHA,
CIIycKa KOTOpO#l Oblia paBHa paccrogamio jo0 Heé. CHadasa Murra go0upasics 10 TOPKH CO
CKOPOCTBIO 5 KM /4, 3aTeM MOJHUMAJICA Ha BEPIIUHY CO CKOPOCTBIO 2 KM /9, pasBOPAIMBAJICS,
Che3KAJI BHU3 CO CKOPOCTBHIO 10 KM/d, M KaTHJICSA MO JIbI)KHE K IIEPBOHAYAJBHON TOUYKE CO
ckopoctbio 8 KM/ 4. Haiijiure cpesiHior0 cKOpoCcTh Takoro jiBuzkeHusi. OTBeT BbIpA3WTe B KM/ 9,
OKPYTJIUB JIO COTBHIX.

Omeem: 4,32 km/1

2. B mepHblil cTakaH ¢ ropgauM MoJIokoM Opocun 192 v ciauBounoro macia. [loce Toro,
KaK Macjo pacTasjio, YPOBEHb MOJIOKA C MacC/JOM B CTaKaHe COOTBETCTBOBaJ 00bEMY 1 JI, a
Macca CoJepKUMoro pasHsiiach 1 kr. Ompejiesinre mI0THOCTH MOJIOKa. OTBET yKaykuTe 1/ e’
OKPYTJIUB JIO TEJIBIX.

Omeem: pc = 1,027 r/em® =~ 1 1/em’.

3. Ilocye Toro, Kak NpYy:KUHY, MOIIUHLAIONLYIOCS 3aKoHY ['yka, pactsauynu ¢ cuioit F', eé
JytrHa coctaBmiia L = 6 cM. 3aTeM K Hell 11oc/ie0BaTeIbHO IPUCOSTINHILIA TAKYIO YKe TPy KUHY
u cKajm obe IpyKuHbI ¢ Toi ke cuyoit F. Ilocie cxkatusi cxkKaTws cyMMapHasi JJINHA JIBYX
HPY?KUH TaKzKe okazaiach pasHa L = 6 cm. Haiijiure qiuny npyKunbl B CBOOOIHOM COCTOSTHUN.
OTBeTr yKaxKuTte B CM, OKPYTJIUB JI0 JECATHIX.

Omeem: 4,5 cM.

4. Axunnec n Yeperaxa 6eraim BOKPYT CTaHMOHA BeCbMa HeOOBIYHBIM crtocobom. OgHOBpe-
MEHHO CTapTOBAB B OIHOM HallpaB/ieHnd, AXWUjjiec BCIKUI pa3 MeHsJ HalpaBjeHne 6era Ha
IIPOTUBOIIOJIOZKHOE, KaK TOJIBKO BCTpeuascs ¢ Yepenaxoii. MI3BecTHO, 9TO 3a TO BpeMs, IMOKa
Yepenaxa coBepinmia poBHO 1 Kpyr, AXmiec ycmesa Bcero 1 pa3 BCTpPeTUThCs ¢ Uepemaxoit,
U OJTHOBPEMEHHO ¢ Heil mpmberkaj K cTapToBoit mo3uruu. Bo ckoibko pas Axuiiec ObicTpee
gepenaxu’! OTBET OKPYIJIMTE JIO COTHIX.

Omeem: B 2,41 paza.

5. Ha crosie qiuHHBIM JIEZKUT PE3UHOBLII KI'YT KPYTJIOTO cevenus. VI3BeCTHO, 4TO ecjiu pac-
Ty Th KryT Ha 10% ero mymubl, ToamuHa KryTta ymenbiures Ha 5%. Ha ckobKo mponenTos
U3MEHUTCS IIPU 9TOM ero 00beém?

Omeem: —0,725%.
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1. JIspkuauk Créma J1o0uT KaTtaThbes ¢ TOpok. [ljist 3uMmHeit 3a0aBbl OH BBIOpAJI TOPKY, JIJIU-
Ha CITyCKa KOTOPOil ObL1a B JiBa pas3a OoJibiie paccrogaus ;10 Heé. CHadana Créma godbupalics
JIO TOPKH CO CKOPOCTBIO 5 KM /4, 3aTeM ITIOJHUMAJICS Ha BEPIIUHY CO CKOPOCTBIO 2 KM /4, pas-
BOPAYMBAJICS, Che3KaJI BHU3 €O COPOCThbI0 10 KM/, U KATHJICS TI0 JIBIXKHE K II€PBOHAYAJIBHOI
TOYKe €O CKOpoCcThio 8 KM/ 4. Haiijure cpeiHiorn ckopocth Takoro Jsmzkenns. OTBeT BbIpasuTe
B KM /4, OKPYIJIUB JIO COTHIX.

Omeem: 3,93 km/1

2. Axunnec m Yepenaxa Gerajm BOKpPYT CTaIMOHA BEChbMa HEOOBITHBIM criocoboM. O tHOBpe-
MEHHO CTApTOBAB B OJHOM HallpaBjieHnn, AXujjiec BCIKUI pa3 MeHsJ HalpaBjieHne Oera Ha
IIPOTHBOIIOJIOKHOE, KaK TOJIBKO BeTpedasicss ¢ Uepenaxoit. VI3BecTHO, UTO 3a TO BpeMs, IIOKa
Yepenaxa cosepiimia poBHO 1 Kpyr, AXuiec yciea Bcero 2 pas3a BCTPETUTHCS ¢ Uepemnaxoit,
1 OJHOBPEMEHHO ¢ Heil mpubexkaj K CTapTOBOH mo3uimu. Bo cKOIbKO pa3 Axuirec ObicTpee
gepenaxu’! OTBET OKPYTJIMTE JIO COTHIX.

Omeem: B 3,56 pa3za.

3. Nmeercst cmech BOJIBI €O JIBJAOM B BepTUKaJIbHOI OyThliKe 1ipu TeMieparype 0°C' . Bepx-
HUI yPOBEHD BOJIBI HAXOUTCH IVIC-TO B FOPJIBIIIKE C IIOCTOSHHOM TIOMAIbIo cedennd S = 6 cM?,
a BeCh JIEJ] pacrojiaraeTcsi HuzKe HadaJsia TOPJIBIIIKa (IIeJUKOM Torpy»KeH B BoJy). OT Oy ThuiKm
OTBOJIUTCS TEILIO ¢ TocTosAHHON MotHocThio N = 0,5 Br. Haiitn ckopocTh momibéMa ypoBHS
BOJIBI B ropuiblike. [lmorHocTs Bojbl npuuath pasHoit pg = 1000 kr/ M3, a IUIOTHOCTH JIbJIa
pin = 900 kr/ M. Vienbnas TemioTa miaBaeHua 1 KpucTasmsanma A = 3,2 - 105 Ik /xr. OTBeT
BBIPA3UTh B MM/C, OKPYIJIUB JIO COTBIX.

Omeem: 0,29 mm/c.

4. Mkonpauk CiraBa JIIOOUT TUTH JIUMOHAT Yepe3 TpybouKy. B mporecce morpedieHust Jin-
monasta CitaBa MeproMiecKn BBIILYBaeT BO3AYX U3 TPyOOUKH, Jep:Ka HUXKHUI KOHEIl IpaK-
TUYECKHU Ha JIHE CTaKaHa, IToObl 0Opa3oBbiBauch my3bipu. C Kakoii cusoit Heobxoaumo Crase
JIYHYTBb B TpyOOUKYy auamerpoM d = 0,5 cM, ITOOBI B cTaKaHe ¢ ypoBHEM JuMOHa a h = 15 cm 06-
pasoBasuck my3bipu?! [LnoraocTs umonasa p = 1 1/ CMS, aTmocdepHoe nasienue py = 10° Ila,
yCKopeHwue cBoboHOrO maienns g = 10 m/ ¢®. Orser ykakuTe B HproToHaX, OKPYT/INB JI0 COTHIX.

Omeem: 1,99 H.

5. Poma u Butga ymeror nogauMarh rpy3bl Maccoit 60 Kr Kaxkaerit. OHAXKIbI, OHU HECJIH
6peBHO JIMHOM 3 M 1 Maccoit 120 Kr, cXBaTUBIINACH 110 KpasgMm. BApyr, n3-3a Hecor/iacOBAaHHOCTH
JeficTBUIt, OJIUH U3 KOHIIOB OpeBHa c'bexXaJsl TaKuM obpa3oMm, uTo Poma yxBarusics 3a OpeBHO B 1
M OT Kpast. XOpOIIO, YTO B 9TOT MOMEHT PsiJIOM ¢ HUMHI Haxoamics dnva. Kakyro MuHIMAIBHY IO
Maccy crocobeH nojHuMaTh JIuma, ecii, cXBaTHBIINCH 38 OCBOOOIMBINUICA KOHEIl OpeBHa, OH
YPaBHOBECUJI JIAHHYIO CUCTEMY !

Omeem.: 20 Kr.
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1. [Taiiba, ckoJIB34IIIas 1O MMOBEPXHOCTH T0J1a ¢ Koaddurnmentom Tpenud i = 0,5, Bbe3KaeT
B IIPOCTPAHCTBO MEXK/TY JIBYMS IapaJiie/IbHbIMU CTeHKaMU JITHHBI L. B 9TOT MOMEHT CKOpPOCTD
maitber paBua V' = 5 M/c u obpasyer yroa « = 45° ¢ Hopmasibio K creHkam. [Ipu Kakoii Hau-
MeHbIel jymne L maiiba He CMOYXKeT BbhleXaTh U3 «KOPHUI0pa», 00PA30BAHHOIO CTEHKAMU, €CJIN
CTOJIKHOBEHUsI C HUMHU MOYKHO CUUTATh yHIPYTUME! YCKOPEHUE CBOOOIHOIO TaJI€HUs MPUHATH
paBHbIM g = 9,8 M/ ¢®.Cunrars, 4To wafiba 1BuzKeTcs 6e3 Bpamenus. OTBET BLIPA3UTh B METPAX
U OKPYTJIUTD JIO COTBIX.

Omeem: 1,80 wm.

2. Jlérkas Tenexxkka ¢ 10 Memkamu, Maccoil m KaxKIbIi, MOXKET KaTUTbCs 0e3 CONpPOTHB-
JieHusl BJI0JIb Topu3onTaabuoit ocu Ox. [lepBoHavua/jibHO OHA TIOKOUTCs, 3aT€M C HEE HAYMHAIOT
oouepeHo 6pocarsb Memku. [Ipoekius nx CKOpOCTH OTHOCUTEIHLHO TEJICKKHU Ha 0ch O paBHA
V' =1 m/c. Haiiti MOJ1yJib CKOPOCTH TE€JIEZKKHU TIOCJIE TOTO, KaK ¢ Heé cKuHyiu 8 MemkoB. OTser
BBIPA3UTH B M/C, OKPYTJINB J0 COTBIX.

Omeem: 1,83 m/c.

3. DJIeKTPOMOOIIIb JIBUYKETCsI € TOCTOSIHHON CKOpocThio V' = 40 M/C 110 rOpu30HTAIBHOI
nosepxHocTu. Hampskenue akkymyngaropuoit 6arapen U = 240 B, obmumii Kiij1 gBurareas u
MEXaHU3MOB Iepejadn MoIHocTH K Kosécam 1 = 80%. M3secTno, 9To cuja CONPOTUBJICHHS
BOB/IyXa HPOIOPIHOHAILHA IJIOTHOCTH BO3JyXa M KBajparTy ckopoctu: F = vpV?2 rume v -
ko3 durrent, 3apucamuii or popmbl u pazmepa apromobussa. Cuuras, aro p = 1,2 kr/ MS, a
v = 0,5 M?, najitu norpebisgemblit gpurareseM Tok. OTBeT BLIPA3UThL B KMJIOAMIIEPax, OKPYIJIAB
JIO JIECATBIX.

Omeem: 0,2 KA.

4. Nmeercst cMech BOIBI €O JIBJIOM B BEPTHKaIbHOM OyThLIKe mpu TeMiepatype 0°C . Bepx-
HUIl YPOBEHb BOJIbI HAXOJIUTCS TJe-TO B TOPJIBIIIKE C MOCTOSHHON ILIOMIAIbIO cedeHns S =
10 cM?, a Bech JIE]| pacriojaraeTcs HUKe HadaJla ropJbliiKa (IeJIMKOM Morpyzen B Bojy). Ot
OYTBLIKM OTBOJIMTCH TEILIO C mocTosgHHON MomHocTbio N = 1 Br. Haiitu ckopocth moabéma
YPOBHsI BOJIbI B TOpJIbIIIKe. [L10THOCTEL BOjbI IpUHSITEL paBHOil pg = 1000 Kkr/ M3, a IJIOTHOCTh
abaa py = 900 kr/ M°. VIesIbHAS TeIIoTa IUIABJICHNS 1 kpucramsamun A = 3,2 - 10° Ik /Kr.
OTBeT BBIPA3UTh B MM/C, OKPYIJIUB JI0 COTHIX.

Omeem: 0,35 mm/c.

5. Ha neBecomoil HepacTIKUMOI HUTH BPAIIAETCd B BEPTUKAJIBLHON IIJIOCKOCTH T'Dy3 Mac-
coit m. YckopeHme cBOOOJIHOrO majeHus ¢. M3BecTHO, 4TO B BEpXHEHl TOYKE JIBUKEHUS CHUJIA
HaTsykeHus Hutu paBua 1’ = 1,5 mg. Bo ckobKo pas Oosibltie OyjIeT cujia HATAXKEHUA HUTU B
HzkHeil Touke? OTBET OKPYIJIMTE JI0 JIECATHIX.

Omeem: B 5 pa3s.
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1. [Taiiba, ckoJIB34IIIas 1O MMOBEPXHOCTH T0J1a ¢ Koaddurnmentom Tpenud i = 0,5, Bbe3KaeT
B IIPOCTPAHCTBO MEXK/TY JIBYMS IapaJiie/IbHbIMU CTeHKaMU JITHHBI L. B 9TOT MOMEHT CKOpPOCTD
maitber paBua V' = 5 M/c u obpasyer yroa « = 60° ¢ Hopmasibio K creHkam. [Ipu Kakoii Hau-
MeHbIIeil JymmHe L 1maiiba He CMOYKeT BblexXaTh U3 «KOPHUJI0pay, 00Pa30BaHHOIO CTEHKAMU, €CJIH
CTOJIKHOBEHHS C HUMHU MOXKHO CUMTATh YIPYTUMU! YCKOPEHHEe CBOOOIHOIO IaJICHUS HPUHSATD
paBHbIM g = 9,8 M/ ¢®.Cunrars, 4To wafiba 1BuzKeTcs 6e3 Bpamenus. OTBET BLIPA3UTh B METPAX
U OKPYTJIUTD JIO COTBIX.

Omeem: 2,21 m.

2. Jlérkast Teyrexkka ¢ 12 MemkaMu, Maccoil m KaXKJIbIf, MOXKET KaTUTbCs 0e3 CONpPOTHB-
JIEHUs BJOJIb Topu3oHTaabHON ocu Ox. [lepBoHavaibHO OHA ITOKOUTCH, 3aTeM C HeE HAUMHAIOT
oouepeHo 6pocarsb Memku. [Ipoekius nx CKOpOCTH OTHOCUTEIHLHO TEJICKKHU Ha 0ch O paBHA
V' =1 m/c. Haiiti MOJ1yJib CKOPOCTH TEJIEZKKHU TIOCJIE TOTO, KaK ¢ Heé cKuHyiu 5 MemkoB. OTser
BBIPA3UTH B M/C, OKPYTJINB J0 COTBIX.

Omeem: 0,57 m/c.

3. DJIeKTPOMOOUITB JIBUKETCSI € TIOCTOSTHHON CKOPOCThIO V' = 60 M/C 110 rOPU30HTAIBHOI 0~
BepxHocTu. Hamnpsizkenne akkymyssgropuoit 6atapen U = 240 B, norpebiisiembrit Tok I = 360 A.
N3BecTHO, 4TO crjia COMPOTUBJICHUS BO3/IyXa IIPOMOPIIMOHAIBHA TIJIOTHOCTH BO3/IyXa U KBa/Ipa-
Ty cropocTn: F' = vypV?2, rie 7y - koabdunuenTt, sapucammii or GopMBI I pa3Mepa aBTOMOOHIIS.
Cuurasg, uro p = 1,2 kr/ 1\437 a v = 0,25 M2, naiimure obmmuit KIIJT smexTpoasurarens n Mexa-
HU3MOB IIepeadn MOITHOCTH K KojiécaM. OTBET BBIPA3UTh IPOIEHTAX, OKPYIJIHB JI0 HEJIbIX.

Omsem: 75%.

4. Nmeercst cMech BOBI €O JIBJIOM B BEPTHKaIbHOM OyThLIKe 1pu Temiiepatype 0°C' . Bepx-
HIil yPOBEHD BOJILI HAXOIUTCH TIe-TO B TOPJIBIIIKE ¢ HOCTOAHHOM IIIOMabo cedenns S = 6 cm?,
a BeCh JIEJ] pacrojiaraeTcsi HuzKe HadaJsia TOPJIbIIIKa (IeJUKOM Torpy kel B Bojy). OT Oy ThuiKu
OTBOJIUTCs TEILIO ¢ MocTosiHHON MotmHocThio N = 0,5 Br. Haiitu ckopocTh mopbéMa ypoBHS
BOJIbI B ropJibiike. [[moTHOCT, BOJBI IpuHAThL paBHOil pp = 1000 KF/Mg, a IUIOTHOCTB JIbJIa
pi = 900 kr/ M°. Viie/IbHAS TOIUIOTa IUIABIeHNs 1 KpucTasumsammn A = 3,2 10° Tk /xr. OTBer
BBIPA3UTH B MM/C, OKDYTJIUB JIO COTHIX.

Omeem: 0,29 mm/c.

5. Ha neBecomoil HepacTsizKUMOI HUTH BpPAIaeTCsd B BEPTUKAJIbHON IIJIOCKOCTU I'PY3 MaCCOi
m. YckopeHue cBOOOIHOrO majieHus ¢. MI3BecTHO, 9TO B HUXKHEH TOUKe JIBMKEHHSI CHJIa HaTs-
xenns Hutu pasua ' = 9 mg. Bo cko/ibKO pa3 MeHbIle Oy/IeT cujia HATAKEHUd HUTH B BEPXHEI
touke? OTBET OKPYIJINTE JI0 HECATHIX.

Omeem: B 3 pasa.
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1. Baron ABmxKyIierocsi ¢ mOCTOSHHBIM YCKOPEHHEM I0€3/1a MPOIIET MUMO HAOJIIOIaTe s,
cTosIero Ha miardopme, 3a BpeMs t; = 2 ¢, a CJIeIyIOIIil BArOH MPOIIENT 3a BpeMs to = 1 c.
Jlnuna Barona pasna [ = 12 M. Paccrogruem mex iy Baronamu npenebpedb. Haiitu yckopenue
roesja B Hadasie HaO oaeHnd. OTBET OKPYIJIATE 10 JECATHIX.

Omsem: a = 4,0 m/c”.

2. Ha mepoxoBaToil HaKJOHHO# IIJIOCKOCTH, yTOJl HAKJOHA K TOPU30HTY KOTOPOIl paBeH
a = 30°, mexxut Opycok Macchl m = 2 Kr. Koadgdurment Tpenns MexK 1y OPYCKOM U ILJIOCKOCTBIO
pasen p = 0,7. Bpycky npugaior ckopoctb vy = 0,5 M/¢ BJI0JIb IIJIOCKOCTH B CTOPOHY CITYCKA.
Kakoe KoOJM4IecTBO TEIJIOTHI BBIJICIUTCS U3-3a TPEHUs IPU JlajbHeHIeM JBUKeHIU Opycka?’
Otser BoIipasute B MK, OKPYTJIUB JI0 1EJIBIX.

Omeem. QQ = 1427 mJIx.

3. I'py3 Bucut Ha JIErKOI HEPACTIKUMON BEPEBKE JIJINHBI [ = 73 M, KOTOpasg MOXKET CBOOO/I-
HO BPAINAThCSA B BEPTUKAJIBHON IJIOCKOCTH. KaKyio MUHUMAIbHYIO TOPU30HTAIBHYIO CKOPOCTH
HEOOXOUMO COOOIIUTD IPY3y, YTOOBI IIPHU JIaJbHEHIIeM JBUKEHUH OH CJe/1ajl TMOJTHBIIH 000poT,
U HUTH OcTaBaJiach HATIHYTO#H? OTBET OKPYIVIUTE JIO COTHIX.

Omeem. vy = 6,04 m/c.

4. B repmernunomM cocyne obbéma Vo= 1 Mm% maxommTes cMech a30Ta M KHCIOPOJA IIPH
temneparype T = 20° C u masrennn P = 10° ITa. Macca cmecn pasaa m = 1,2 xr. Haitaure
Maccy azora B cMecn. OTBeT OKPYIJIUTE 0 JTECSTHIX.

Omeem. m = 0,8 kr.

5. B cxeme, uzobparkénnoit Ha pucynke cHadasa kjiaod K 3amkuyT. Bo ckosibko pa3 uzme-
HUTCSI TOK Y€pe3 UJIeAIbHYI0 DaTapero 1mocje Pa3sMbIKAHUS KJI049a !

R 2R

2R 4R
=

Puc. x 3amade 5

Omeem. B 2 paza.
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1. Baron gBmKyImierocsi ¢ moCTOSHHBIM YCKOPEHUEM T10€3/1a, ITPOIIET MUMO HAOJII0/1aTe s,
CTOMAINEro Ha Iardopme, 3a BpeMsd t1 = 2 ¢, a CJIeYIONUil BaroH MMPoIéET 3a BpeMd ty = 1 c.
Jlnuna Barona pasna [ = 12 M. Paccrosinuem mexk iy Baronamu npenedbpeds. Haiitn ckopocThb
noes/ia B Hadase nabsojenus. OTBeT OKPYIJIUTE JI0 JECATHIX.

Omeem: vy = 2,0 m/c.

2. Ha mepoxoBaToil HaKJOHHOW IIJIOCKOCTH, yroJI HAKJIOHA K TOPU30HTY KOTOPOH paBeH
a = 30°, mexxut Opycok Macchl m = 2 Kr. KoaddurmenT Tpennsa MexK 1y OPYCKOM U ILJIOCKOCTBIO
pasen p = 0,7. Bpycky npugator ckopoctb vg = 0,5 M/C BJI0JIb IJIOCKOCTH B CTOPOHY MOIbEMA.
Kakoe kom4ecTBO TENJIOTHI BBIIEJUTCA WU3-3a TPEHUs TPU JAJIbHEHIeM JBUKeHUn Opycka?
Otser BbIipasute B MK, OKPYTJIUB JI0 1EJIBIX.

Omeem. @ = 137 m/Ix.

3. I'py3 BucHT Ha JIErKOIl HEPACTAXKUMOI BepEBKe JIMHBI [ = 85 €M, KOTOpasi MOYKET CBO-
00/THO BpaIllaTbCsd B BEPTUKAJIBLHON TIJIOCKOCTH. KaKyio TOpu30HTAIBHYIO CKOPOCTH HEOOXO MO
COOOIIUTDH I'PYy3Y, YTOOBI IIPH JIAIbHENIIIEM JIBU?KEHUN OH CJIeJIaJl MTOJTHBII 000POT, M HUTH OCTa-
BaJiach HaTgHyToi? OTBET OKPYIVIUTE JIO COTDHIX.

Omeem. vy > 6,52 m/c.

4. B repmernunoM cocyne obbéma Vo= 1 M% maxommTes cMech a30Ta M KHCIOPOJA IIPH
temneparype T = 20° C u masrennn P = 10° ITa. Macca cmecn pasaa m = 1,2 xr. Haitaure
Maccy Kucjaopoja B cmecu. OTBET OKPYTJIUTE JI0 JIECATHIX.

Omeem. m = 0,4 kr.

5. B cxeme, m300parkEéHnoit Ha pucyHke, cHadasia kiao4d K 3amkayT. Bo cko/ibko pa3 ymeHb-
IIIUTCS TOK Yepe3 UIeaJbHYI0 OaTapero mocje Pa3MbIKaHUs K0!

Puc. x 3amaue 5

Omeem. B 1,25 paza.
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['mapocraruka

Bagaua 1.1 Ky6 co croponoii a = 10 c¢M miaBaeT B pryTH, MOrpy3uBIuch Ha 1/4 cBoero 00b-
éma. [ToBepx pTyTH IOCTEIIEHHO JIOJIMBAIOT BOJLY JI0 TEX MOD, MOKa HaJl BOJOI He ocTaHercs 1/4
06béma Kyba. Hafiaure Tonmumy h ciost Boast. Ilnorsocts pryru pp, = 13,6 r/em® | morHocTs
BOJBI py = 1 v/cm® . OTBeT BuIpa3uTe B CAHTUMETPAX U OKPYIJIUTE JI0 JIeCAThIX.

Boamootcroe pewerue.

3amuiieM ycjaoBue IlaBaHusl Kyba B PTYTH, HIPUPABHSIB CUJIY TIKECTH BBITAJIKUBAIONIE
cuJe:

_ 3 _ 3
mg=ppg(a’/4) — m=pp(a/4),
m — Macca Kyba, a® — ero o6béM, ¢ — yCKOpeHHme CBOOOIHOTO IIaJeHHs. 3alnileM Telephb
yCJIOBUE TIJIaBaHUsI JIJI CIydasi, KOT/Ia MOBEPX PTYTH HaJUTa BOJA:

mg=psga’h+ppga*(Ba/d—h) — m=psa®h+ppa’*(3a/4—h).

Baech (3a/4—h) — TosmuAA CJI0sT PTYTH, B KOTOPOM HAXOIUTCA HIKHSA 9acTh Kyba. ckimodas
U3 HOJIyYEHHBIX COOTHOIICHUI Maccy Kyba, HaxoauM h:

pp(a’/4) = pya*h+ppa®(Baf/d—h) — ppa=4dpsh+pp(3a—4h),

Ppa
4(pp—ps)h=2ppa — h=_——"——.
borr P 2(pp —ps)
[ToxcraBum auciosble 3Hadenns B cucreme CI'C:
13,6 - 10
h=—"-"———=5/4
2. (13,6-1) M
Omeem: ap
h=—2"P —54cu
2(pp —Ps)

Bagaua 1.2 Illap mmaBaer B pryTH, norpysuBnmch Ha 1/5 cBoero obobéma. [loBepx pryTu
[OCTENEHHO JIOJIMBAIOT BOJY JIO TeX MOp, MOKa HaJl BOJON He ocraHercs: 1/5 obbéMa mapa.
Haiiyiure, Kakasi 4acTb x o0bEMa Iapa OCTaHETCS IOUPYKEHHOW B pTyTh. Il1oTHOCTHL pTyTH
pp =136 r/em® | miotHOCTB BOABI p = 1 r/em® . OTBET OKPYTJINTE JI0 COTHIX.

Bosmootcroe pewerue.

3amnuieM ycjoBHe ILJIABAHWS IIapa B PTYTU, TPUPABHSIB CHUJIY TIYKECTU BBITAJIKUBAONIEI
cuJIe:

mg=ppg(V/5) — m=pp(V/5),
m — Macca mapa, V — ero obbéM, g — ycKopeHue CBOOOJIHOIO IajieHudA. B ciydae, Korja

HOBEPX PTYTH HaJUTa BOJa, OOBEMBI YacTeil Iapa, HaAXOAAINXCA B PTYTH U B BOJE PaBHEBI
coorBercrBenno xV u (4V/5 — zV'). YcioBue miaBaHus BBITVISIIAT TaK:

mg=ppgxV +pggdV/5—2V) — m=ppaV +ps(4/5b—2a)V,



Uckmouast us IIOJIyYE€HHbIX COOTHOIIEHN MaccCy mapa, HaXOJAUM I

pp(V/5) =ppaV+pp(4/5—2)V — pp=>5ppa+ps(4->5z),

pPp—4ps
pp —4ps =5 (pp —p — =
p=4pn=52(pp = 7o) 5(pp —pn)
[ocraBum uucioBbie 3Hadenus: B cucreme CI'C:
13,6 —4
=—"———=0,15
TT536-1)
Omeem : 4
T = Pr =P _ 0,15
) (pp —Ps)

Bamauya 1.3 B Boue mraBaeT HuIMHIApHUYECKas Imaiida, BIOJb OCH KOTOPOH IIPOCBEPJIECHO
CKBO3HOE OoTBepcTHe. [loBepx BOJBI B OTBEPCTHE IMOCTEIEHHO J0OABJIAIOT MAacC/o JO TeX IOop,
[IOKa €ro YPOBEHb HEe CTAHEeT BPOBEHb C BEPXHUM OCHOBaHUEeM Iaiiobl. Macio u Boja He mnepe-
MEITNBAIOTCSA, MAcJI0 He BbITeKaeT B Bojy. Haiture Tommuny h ciiog macia. Tosmmna maiObn
H = 6 cM, ILIIOTHOCTB BOJIbI py = 1 T/cM® | mioTHOCTh Macia py = 0,8 v/cM® | mioTHOCTh Ma-
Tepuasa maitbnl p g = 0,85 r/cm® . OTBer BbIpasuTe B CAaHTUMETPaX U OKPYTJIUTE JI0 JIeCATHIX.

Bosmootcroe pewerue.

SammuieM ycjaoBue IIJIaBaHUsT TIai0Ob:

mg = SAP,

m — Macca maiitbl, S — IIIOMA/Ib €€ MOMEePEeIHOro cevdenus (6e3 yuéra IUIOMa/ i OTBEePCTHs ),
AP — pa3HOCTh JIaB/IeHNI Ha HUXKHEM W BEpXHEM OCHOBAHMAX MIAObI, § — yCKOpEeHUe CBOOOI-
Horo najenus. Macca maiiobl paBHa:

m=pmSH.
Paznoctp naBienuit naiiiém, paccMarpuBas CTOJIO BOJIBI M Macja B OTBEPCTUN:
AP =pugh+psg(H—h).
[Tomyuaem:

pmSHg=S(pugh+psg(H—h)) — pul =puh+ps(H—"h),

H _
b ) = H (pupu) —s 1= 02 =pm)
PB— PuMm
[TomcraBum uncsossie 3HadeHus B cucreme CI'C:
6-(1—
h = M =4,5cm
1-0,8
Omeem : Y
PB— Pum



3akoubl HbproTOHA

Bamaua 2.1 bBpycok maccoit m = 0,3 kr crout Ha jocke maccoit M = 4,7 kr, jexareit
Ha IVIQJIKON ropu3oHTa/IbHON moBepxHOCTH. Koaddunument Tpennus Mexy OPYCKOM U JTOCKOi
p = 0,1. Ha jmocky maumnaer JeficTBOBATH TOpU30OHTa bHas cuia F'| 3aBUCAIIas OT BpEMEHH
t mo 3akony: F' = Fy(t/ty); Fo = 10 H, tg = 5 c¢. Haiinure, gepes kakoe Bpemsi T' 6pycok
HAYHET CKOJIB3UTH 110 JIOCKe. YCKOpeHue cBoboHOro majgenns g = 10 m/ c?. OTBeT BHIpa3uTe B
CEKYH/IaX U OKPYTJIUTE JIO JIECATHIX.

Bosmootcroe pewerue.

Pacemorpum citydaii, Korga OpycoK He CKOJIB3UT I10 J0cKe. B aToMm citygae Opycok u JI0CKa
JIBUZKYTCs KaK OJTHO Tesio Maccoit m~+ M ¢ yckopenueM a . [To Bropomy 3akony Heiorona nmeem:

F

M)a=F = —
(m+M)a — a=

Ha 6pycok co cTOpoHBI JJOCKH JIECTBYET ChJia TPEHUsl MMOKosi Fp, cOODIAoIIast eMy YCKOPEHHe
a . 3anucas BTopoit 3akon HbroTona jijist 6pycka, mosydaem:

mF  mky t
m+M m+M t

Fr=ma=

Bpycok HauHéT CKOIBL3UTH 10 JIOCKE B MOMEHT Bpemenu 1’ Korja cuja F'p craneT paBHa CHe
TPEHNUSA CKOJIbYKEHN:

F T M

TR m+ M 1 £

HO,ZLCT&BI/IM YHCJIOBBIC 3HA4YCHUA:

0,1-(0,3+4,7)-10

10 5) ,D ¢
Omeem: v
T:Mt0:2,5c
Fy

Bamaua 2.2 DBpycok maccoit m = 0,5 Kr crour Ha jgocke maccoit M = 3,5 Kr, Jjexkaieit
Ha TJIaIKOI TOPU30HTAIbHOI oBepxHOCTH. Ha Opycok HaumHaeT JAeificTBOBATH NOPU30HTAIbHA
cuna F', 3aBucsmasi or Bpemenu t 1o 3akony: F' = Fy(t/tg); Fo = 8 H, tg = 7 ¢. Cuycra
BpeMs T = 1 ¢ OpyCOK HAYMHAET CKOJIb3UTH 110 Jlocke. Haiinre koadduimenT TpeHust [ MexK 1y
OpyCcKOM | JIOCKOl. YcKopeHue coboHoro najenus g = 10 m/c?.

Bosmootcroe pewerue.

PaccemorpuMm citydail, Korjga OpycoK He CKOJIB3UT I10 JocKe. B aToMm cirydae Opycok u JIocKa
JIBUZKYTCs KaK OJTHO Tesio Maccoit m~+ M ¢ yckopenueM a . 1o Bropomy 3akony HeroTona nmeem:

F

Mya=F — a=— .
(m+M)a “=



Ha mocky co croponbl O6pycKa JIeficTByeT cujia TpeHus moKod F'p, coobIalomnas eif yCKopeHue
a . 3amucaB BTopoii 3akon HbioToHA JI/IsT TOCKH, ITOJTyYaeM:

MF MF, t
F :1‘/2 f— = O
* “ m+M m+M it

Bp}/'COK HAYHET CKOJIL3UTH II0 JOCKE B MOMEHT BPpEMEHU T, KOoI'Zla CHJIa FT CTaHET paBHa CHJIE
TpeHud CKOJIb2KCHUA:

2 R MFEFy T . Fy M T
g m —_— . — = m e
T =AY m+ M tg g a (m+M)g m ty
HO,ILCTaBI/IM YHMCJIOBbIE 3HAYCHUA:
8 3,5 1
= 2.2 =0.2
P=0,5+3,5-10 05 7
Omeem :
R M T,
M_(m—l—M)g m ty

Bapgauga 2.3 bBpycok maccoit m = 0,2 kr crour Ha jocke mMaccoit M = 2,8 kr, jexarieit
Ha I‘JIa,HKOfI I‘OpI/I3OHTaIIbHOI71 IIOBEPXHOCTH. Ha JOCKY HadnHaeT I[‘eIU/ICTBOBaTb TOpu30HTaJIbHaAd
cuna F', 3aBucsiinas or Bpemenu ¢ o 3akony: F' = Fy sin(2nt/T); Fy = 18 H, T — nepuon
u3Menenus cusbl. Ciycrs Bpems 7 = T'/12 6pycok HaYMHAET CKOJIL3UTH 110 Jocke. Haiiure Ko-
3 uImenT TpeHus 1 MexK Ly 6pyCKOM 1 JIOCKOil. YcKopenue cBoboHoro najenus g = 10 m/c? .

Bosamooicnoe pewenue.

Paccemorpum citydail, Korja OpycoK He CKOJIB3UT 110 J0cKe. B 3ToM cirydae Opycok u JIoCKa
JIBUZKYTCs KaK OJTHO Tesio Maccoit m~+ M ¢ yckopenueM a . [To Bropomy 3akony Hbrorona nmeem:

F
m4+ M~
Ha 6pycoK co CTOPOHBI JJOCKH JISHCTBYeT CHJIa TPeHHs II0Kod Fp , coobIIaionas eMy YCKOpeHue
a . 3anmcas BTOpoil 3aKoH HbioTona Jij18 6GpycKa, MOTydaeM:

mF  mkFy sin(27t/T')
m+M m+ M '

(m+M)a=F — a=

Fr=ma=

bpycok HAYHET CKOJB3UTH II0 JIOCKE B MOMEHT BpeMeHU T, Korja cuja F'p craHeT paBHa Cuje
TPEeHUs CKOJIbXKEHUS:

mFy sin( 277 /T) _ Fysin(277/T)

Fr=um — =um —
T A m+ M g (m+M)g

HO,ZLCT&BI/IM YHCJIOBBIC 3HAYCHUA:

18 -sin(7/6) _03
©(0,24+2,8)-10

Omeem :
_ Fysin(277/T)

=0,3
(m+M)g
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Bamaua 2.4 DBpycok maccoit m = 1 Kr cTouT Ha JOocKe Maccoit M = 5 Kr, Jexarieir Ha
[JIaJIKON TOPU30HTAILHOM 1oBepxHocTu. Kosddurment Tpenus Mex 1y OPYCKOM U JIOCKO# f1 =
0,15. Ha Opycok nHaumHaeT JeficTBOBAaTh NOPU30OHTaJIbHasI cuja F', 3aBucsdIlas OT BpeMEHU
t o 3akony: F' = Fjysinwt; Fy m w — aMIUIATyJa U YacTOTa W3MeHeHusi cujibl. Haiigure
MaKCUMaJIbHOE 3HAYEHUEe aMILIATY/IbI F{ , TPU KOTOPOM OPYCOK He OyJIeT CKOJIB3UTh 10 JIOCKE.
VYekopenue ceobonoro nagennsa g = 10 m/c?. OTBeT BbIpasuTe B HHIOTOHAX U OKPYTJIATE JI0
JIECSTHIX.

Bosamooricroe pewenue.

Paccemorpum citydait, Korja OpycoK He CKOJIB3UT 110 JI0cKe. B aToMm cirydae Opycok u JIocKa
JIBUZKYTCs KaK OJTHO Tesio Maccoit m~+ M ¢ yckopenueM a . [To Bropomy 3akony Herorona nmeem:

F

M)a=F — = —.
(m+M)a ¢ m + M

Ha mocky co ctoponbl Opycka jieficTByeT cujia TpeHus 1oKosi F'p, coobiaromias eif ycKopeHue
a . 3ammcaB BTopoil 3akon HbOTOHA JIJIsT JOCKH, IIOJTyYIaeM:

MF MF} sin wt
Fr=Ma= = )
* “ m+ M m+ M

Bpycok He Oy1eT CKOB3UTD 1O JIOCKE, eC/ii aDCOJIFOTHAS BEJIMIUHA CUJIbI [y HE IIPEeBOCXOIUT
CUJIY TPEHUS CKOJIbYKEHUS:

MFy | sinwt| <

|[Fo| <pmg  — A S kMg

9T0 HEPaBEHCTBO JOJI2KHO BBIIIOJIHATHCA B JIIOOOM MOMEHT BpeMEHU. ,Z[.HH 9TOro JOCTAaTOYHO

HOTPebOBaTh, YTOOBI OHO BBIOJIHSIOCH TIpH |sinwt| = 1:

MEF, <
_ mg.
m—i—M_'u g

MaxcumaJsibHast AMILIUTY/da CUJIbI COOTBETCTBYET 3HAKY PaBEHCTBa:

MFy ., B m+ M
oy A LT b=pmg —

HO,ZLCT&BI/IM YHCJIOBBIC 3HAYCHUA:

1
F0:0,15-1-1O-%5:1,8H
Omeem: M
m
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3aKOHBI COXpaHEHNA MMIIYJIbCA 1 SHEPIUU

Bamagya 3.1 Illaiiba 1 gBuKeTcs 10 JIbIY U CTAJKUBAETCS C IIEePBOHAYAIBLHO IOKOSIIEHCs
maitboit 2. Ilocae abcosrTOTHO yHpyroro yjapa Iaiidbl pasjieTaloTcsd ¢ OJUHAKOBBIMU 110 ab-
COJIFOTHOM BEJIMYUHE CKOPOCTSAME. YTOJI MEXKJIy HalpaB/JIeHUAMH 3THX cKopocreit ¥ = 110°.
Haiiyiure orHommenne x macce maitb: © = mso/my . Tpenne u BpaieHue maiib He yIuTHIBANTE.
OTBer OKpyIJIUTE JI0 JIECITHIX.

Bosmootcroe pewerue.

[IycTn ? u ]7{ — HaYaJIbHBIN ¥ KOHEYHBIH UMITYJIbChI ITAiObI 1, ]75 — KOHEYHBIA UMIIYJILC
maitonsl 2. Tak Kak KOHEYHbIE CKOPOCTH Iaiid OJMHAKOBBI, TO

D2 mo
—=—=T — P2=Ip1.

b1 my
N3 3akoHa cOXpaHEHUsI SHEPTUU UMEEM:

2

p’ _p s

2m1 le 2m2

— ap®=xpl+p; — axpi=api+2°p; — p*=pi(l+uz).

BanumieM 3aK0OH COXPaHEHUsT UMITYJIbCA:

- =

P =pi+p2.
HapucoBas TpeyroabHUK U3 BXOISIUX CIOJa BEKTOPOB M HCIIOJNL3YS TEOPeMy KOCHHYCOB, IO-
JIyUaeM:

p?>=pi+p;—2piprcos(nr—v) — pi(l+a)=p]+a’p+2placosd,

l4+z=14+242zrcos?d — 1=x+2cos?d — zx=1—2cosd=1,7

Omeem:
r=1—2cosv =17

Bapaua 3.2 Illaiiba 1 gBUXKeTCS 0 JIbJIY ¥ CTAJIKUBAETCS C IEPBOHAYATIBHO TOKOSIIENHCS TTTai-
6oii 2. [Tocre aOCOTIIOTHO YIIPYTOro yapa maiidbl pa3ieTaioTcs ¢ OJIMHAKOBBIMUA KUHETUIECKUMEI
sueprusmu. Haiimure yrour ¥ MexK 1y HalpaB/ieHusIMI KOHEYHBIX CKOopocTeil maitd. V3BecTHO OT-
Homerne k macce maitb: k = my/my = 3. Tpenune u Bparmenue maitb ve yunrsiBaiite. OTBeT
BBIPA3UTE B I'PALyCax U OKPYIJIUTE JIO IEJIOTO0.

Bosamootcroe peweriue.

[IycTn ? u ]71> — HaYaJIbHBIN ¥ KOHEYHBIH UMITYJIbChI IIAi0bI 1, ]75 — KOHEYHBIA UMIIYJIbLC
maiitonsl 2. Tak Kak KOHeUIHble KHHETUIeCKne SHEPIUH I1aiid oIuHAKOBBI, TO

pt  p3

= — kpi=p; — po=Vkpi.
2m1 2m2

N3 3akona coxpaHeHUsT SHEPTUU UMEEM:

p° pi
2my 2mq



3amnuieM 3aKOH COXpaHeHHdA UMIIYJIbCa:

?:]71)+p2-

HapucosaB TpeyrosbHUK U3 BXOAAIMNX CIOJa BEKTOPOB M HCIIOJIb3Ys TEOPEMY KOCHHYCOB, IO-
JlydaeM:

pr=pi+pi—2pprcos(n—09) — 2pf=pl+kpl+2piVk cosd,

1—k 1—k
2=1+4+k+2Vk costd — cost) = —— — Y = arccos

Wk 2k

— arccos (—1/v/3) = 125°

Omeem:

Y = arccos

—k
— arccos (—1/vV3) = 125°
2k (=1/v3)

Bamaua 3.3 Illaiiba 1 gBuzKeTCs 110 JIBIY U CTAJKABAETCS C IEPBOHAYAJIBHO ITOKOSIIEHCS T1aii-
6oii 2. [Tocse abco/IIOTHO YIIPYTOro yaapa Maiidbl pa3/ieTaloTcs ¢ OJUHAKOBBIMU 10 aOCOTIOTHOIMN
BeJIMIWHE UMITyIbcamu. Haiiaure yros ¢ Mexk Iy HalpaB/JIeHUsIMUA 9THX WUMITYJIbCOB. V3BeCTHO
orHoIenne k Mace maitd: k = my/mo = 2,6. Tpenne u Bpaienue maii6 ve yanrsiaiite. OTBer
BBIPA3UTe B IPALycax U OKPYIJIUTE JI0 MEJIOTO0.

Bosmootcroe pewerue.

SanmireM 3aKOH COXPAHEHHUSI MMITYJIbCA:

7 u 17{ — HAYaJIbHBIN M KOHEYHBIH UMITYJIbCHI Tafiobl 1, ]75 — KOHEYHBII UMITYJIbC TTal0bI 2.
HapucoBas paBHOGEIpEHHBIN TPEYTOJIBHUK U3 BXOJSAIINX CIOJIa BEKTOPOB (P = P2, YIVIBI DK
OCHOBaHUM P 1O ¥/2), noydaem:

0,
p = 2pq cos 5
BamuineM 3aKOH COXPAHEHU SHEPTHM:
p* _ pt | pi
=L 4 — pP=pi(l+k) — p=pVI1+k.
2my 2my 2me
[Toxcrapmsist cioma p, HAXOMUM U :
0 9 V1+k vV1+Ek
2plcos§:p1 1+ — COS§:T+ — ﬁzZarccosT—i_:?)?O

Omeem:

¥ = 2arccos IT—H{ = 37°
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Daz30BbIe TEPEXOJIHI

Bamaua 4.1 B 3akpbIThiil KajgopumeTp, cojepzKariuii e maccoit m ; = 100 r npu Temiepa-
type t 1 = —10 °C, BuycTuwim BossHO# nap maccoit m = 10 r upu Temreparype ¢t = 100 °C.
Haiiyiure maccy mp BOJbI, 0Opa3oBaBIeiicd B KaJOPUMETPE IOC/e YCTAHOBJIEHUST TEILJIOBOIO
paBHoOBecHs. YeapHas TernaoéMrocTs abga C'y = 2,1 x/Ix/(kr °C) , yaenbHas TEIIOEMKOCTD
Bozibl C'y = 4,2 k/Ixx/(kr °C) , yaesnbHas TerioTa miasienns Jabia A = 335 kK /Kr | yaenbHas
rerioTa napoobpazosanusi Bojabl L = 2260 kI /kr. TermmoéMKocTh KajgopuMeTpa He yUUThI-
Baiite. OTBeT BhIpa3nuTe B I'PaMMax U OKPYIJIATE JI0 IeJI0r0.

Boamootcroe pewerue.

BruigcaumMm, pacraer jin Bech Ji€1. KoyimaecTBo TeII0Th, HEOOXOIMMOE J1J1sI HATPEBAHUS MACChI
M JbJIa OT HAYAJBHON TeMIepaTypsl ¢ 10 TeMiepaTypsl miasaerus 0 °C paBHo:

lemﬂoﬂ(ooc—tﬂ):0,12,110:2,1Kﬂ}K
KOJII/IquTBO TeII.HOTI)I7 H€O6XO,HI/IMO€ JJ1d TIJIaBJICHUA BCEIro Jib/da 1Ipun TeMHepaType 0 OC y paBHO:
Oy = muA=0,1-335=233,5 klx.

B cymme nmeem:
Q2 = Q1+ Q2 = 35,6 x/Ix.

Terwuto BbIIEISIETCST IPU KOHIEHCAIINH IIapa U OXJIaxKIeHnn oOpa3oBaBIieiics Boabl. KoandecTBo
TEILJIOTHI, BBIJE/JUBITIEECT TPU KOHJIEHCAIINH, PABHO:

Qs =myL =0,01-2260 = 22,6 xJIx.

MaxkcumasibHOE KOJIMYEeCTBO TEIIOThI, KOTOPOE MOXKET BBIJIEJIUTHCA TPU  OXJIAKIEHUH
CKOH/IEHCUPOBABIIIENCs BOJIbI, COOTBETCTBYET eé oxjaxienuto 1o 0 °C:

Qi=myCpy(ty—0°C)=0,01-4,2-100 = 4,2 x/Ix..

B cymme nmeem:
Q31 = Q3+ Q4 = 26,8 x/Ix.

Kak BUIHO, BBIIIOJIHAIOTCA HEPpaBECHCTBA:

Q1 < Q34 < Q2

KOTOpPbIE€ 03HAYAIOT, YTO MAKCUMaJbHOE KOJMIECTBO TEILJIOTHI, KOTOPOE MOXKET BBIJIEIUTHCS TIPH
KOHJIEHCAIINH TTapa M OXJIaXKJIEHUHW BOJIbI, JTOCTATOYHO JIJIs HArpeBaHUSA JIb/Ia JI0 TEMIEPATYPhI
IJIaBJIEHNSI, HO HEJOCTATOYHO JIJIsl IJIaBJIEHUsT BCero Jibja. [loaroMy B KOHEYHOM COCTOSTHUU B
KaJiopumeTpe OyJieT cMech BOJIbI 1 JibJla nipu Temiiepatype 0 °C . Haiiném maccy m pacrasiBiiero

JIbJIA:
- 2,8 — 2,1
Qs =Qi+mA — sz:”“AQl: S = 0074k =T4r

Macca BoJibI B KaJIOPUMeETpPe CKJIAIbIBACTCsI U3 MaCChl 1M 1 CKOHIEHCUPOBABIIEHCsT BOJbI I MaCChI
M PacTasgBIIEro JIbJA:

meg=mp+m=10r+74r=84r

Omeem: myg =84 r
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Bamaua 4.2 B kasopumerp, cojepKaliuii mepeoxaaxkIeHHyio Bojay maccoit m = 100 r npu
temmeparype t = —5 °C, HOJIOKUIN KyCOK Jibjla TOi »Ke Macchl m 1upu Temieparype 0 °C.
Haitmure maccy M sbjia, oOpa3oBaBIIerocs B KaJIOpUMETPE IIOC/Ie YCTAHOBJIEHUS TEILJIOBOTO
paBHOBecusl. YieiabHas TernoéMKocTb BoJsl C' = 4,2 /I /(kr °C), yiesbHas TEIIoTa IIaB-
nenust bga A = 335 k/Ik/kr. TermmoémkocTh KasopumMeTpa He yunThiBaiite. OTBeT BhIpasuTe
B 'paMMax M OKPYTJIUTE JI0 TeJIOTO.

Boamooicroe pewenue.

PaccmoTrpuM TemioobMen MexKJry Maccoil m IepeoxJIazKIEHHON BOJBI U TaKOM »Ke Maccoit
Jibjia. KojimdaecTBO TEIIOTHI, HeOOX0IMMOe JIjIsi HarpPeBaHUs BOJIbI OT HAYAJIbHON TeMIIepaTyphl
t no 0 °C, paBHO:

Qr=mC((0°C—t)=0,1-4,2-5=2,1«k/Ix.

HpI/I 3aMep3aHun BCEN MacCChl BOJIbI pu 0°C BbIJIeJ/IdeTCd KOJIMYEeCTBO TEIlJIOTHI
QQ =mA.
MakcuMaJIbHOE KOJIMIEeCTBO TEIJIOTBI, KOTOpOE€ MOXKeT OTJaTh BOAa, PaBHO:

Qn = Q2 — Q1.

st Toro 4TobBl paciIaBUTh Maccy m JibJa 1mnpu TeMmieparype 0 °C, HeoOXOIMMO 3aTPATUTD
KOJINIeCTBO TeIIOThl (s . HepaBencTso

Q21 < Q2

O3HaYaeT, YTO BCS MCXOJIHAS MAacca BOJIBI 3aMEP3HET U 3a CUET BBIIEIMBIIEIOCs TeIljla PacTaeT
HEKOTOpas Macca m’ MMEBIIErocd JibJa. B KOHEYHOM COCTOSHUU B KaJIOPUMETpe OYIeT CMecCh
BOJIbI 1 Jibsia ipu Temieparype 0 °C. Haiiném maccy m’ pacrasiBIero Jibia:

/_Q21_Q2—Q1_m>\—Q1_ 1
m_ - T .

N A

Qo =m'\ —

Koneunas macca M JIbJla B KaJIOPUMETPE CKJIaIbIBA€TCA U3 MaCCHhI 771 BaMéPBHIGﬁ BOJIbI 1 MaCChbI
m — m’ HepacCTadABIICI'O JIbJ/a:

(1 @1 2,1
M = —m/ =2m — —-— = == =0,1+ == =0,106 xr = 106
m-+m—m m m—l—)\ m+)\ ) —1—335 , KT r

Omeem: M =106 T

Banaya 4.3 B kamopumertp, copepzkaniuit Boty maccoir m = 150 v npu Temmiepatype 0 °C | o-
JIOXKIJIA KYCOK JIbJIa TOM ke Macchl m 1upu TeMieparype t = —20 °C . Haitaure maccy M Bompl,
obpa3zoBaBIieiics B KaJOpUMeTpe ITOCe YCTAHOBJIEHUS TEILJIOBOI'O PaBHOBECHS. Y ie/IbHAS Tell-
noémkocTh Jbia C' = 2,1 kI /(kr °C) , yaenapHas Temsiora miasienns abaa A = 335 kK /Kr.
TemoémkocTh KajopuMerpa He yauTbiBaiite. OTBET BhIpa3uTe B rpaMMax U OKPYTJINTE JIO Tie-
JIOTO.

Boamootcroe pewenue.
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PaccmoTpuM TerroobmMen MexKry MaccamMu m BOJIBI M JibJa. KoaumdecTBoO TemIoThl, HeobXo-
JIUMOE JIJIsE HArpeBaHus JibJla OT HadaJIbHON Temueparypsl ¢ 1o 0 °C, paBHO:

Qr=mC(0°C—¢t)=0,15-2,1-20 =6,3 xJIx.

st Toro 4ToOBI paciiaBUTh Bech Jieg rpu Temieparype 0 °C, HeoOX0uMO 3aTPaTUTh KOJIU-
YeCTBO TEIJIOThI

ngm)\.

B CyMMe nMeeM KOJIMYIEeCTBO TEIJIOTHI, H€O6XO,ZLI/IMO€ JUTS TIJIaBJIEHNAE BCEN MAaCCHI JIbIIA:

Qrz2=0Q1+Q2.

MakcuMaibHOE KOJIMIECTBO TEIIOTHI, KOTOPOE MOXKET OTJATh BOJA NPU 3aMep3aHUH, PABHO
()2 . HepaBerncrpo

Q2 < Q12

O3HAYAET, YTO BCI MUCXOJIHASI Macca BOJbI 3aMEP3HET U 33 CUYET BBIJIEUBIIErOCH TeIia PacTaeT
HekoTopas macca M mmeBIerocs Jibja. B KOHEYHOM COCTOSTHMM B KaJIOpUMeTpe OyJIeT cMecCh
Bosbl 1 Jibsia mpu Temmeparype 0 °C. Ilpm sTom macca Bomel paBHa Macce M pacTasiBIIero
Jbaa. Haiigém sty maccy:

Q2 — (1 mA—Q @1 6,3

— Q1+ M\ M= - —m— L= 0,15— 22 = 0,131 &xr = 131
Q2= Q1+ — 5y 5y m= = 0,15 33 0,131 xr 3lr

Omeem: M =131 r

16



DJIEKTPOCTATUKA

Bamaua 5.1 Kaxjag u3 Tpéx npoBOJAIIINX KOHIIEHTPpUYIECKNX cep pajamycamu R = 5 cM,
2R u 4R necér 3apsa ¢ = 0,2 uK. Cpegaioro 1 BHENIHIO ¢depbl COSIUHAIOT TOHKUM IIPOBO-
nom. Haityiure ycranoBusmniicst orennuan ¢ BHyTpenteii cdepbl. OTBET BbIpa3uTe B BOJIbTaX.
Cunraiire, uro k = 1/4meq =9 - 10° M/

Boamootcroe pewerue.

[Iycth g1 m go — KOHeUYHBIE 3apsJibl CpeJ/IHell 1 BHEIHel cdep, 1 U Yy — UX HOTEHIINAIbI.
YVauTbiBas, YTO HOTEHIIUA BHYTPH 3apsAKEeHHON cdepbl OCTOSHEH U paBeH MOTEHINAIY Ha €€
[TOBEPXHOCTHU, UMEEM:

kqa ka ke k(2¢+2q + )

¥1

T 9R " 2R " 4R AR ’
_kqg ka ke k(ata+ae)
P2TUR T AR T AR AR '

Tak KaK cpejiHsist ¥ BHEITHAS ¢pepbl COeIMHEHBI TPOBOJOM, TO OHU O0PA3YIOT €JIMHbBII TPOBOJI-
HUK, TIOTEHIAaJI KOTOPOr'O BO BCEX €ro TOYKaxX OAMHAKOB. [IpumpaBHUBag 01 U @9, TOTyIaeM:

pr=92 — 2q+2q+@=q9+tqa+tqe — ¢+ta=0 — q=-—q.
W3 3akoHa coxpaHeHUs 3apsia NMeeM:
nt@=2¢ — @=20—q=234q
[Torenruas BHYTpeHHeil chepbl paBeH:

:@ ko  kq  k(4qg+2q +q) k(4q—2q+3q) 5 kg

R ' 2R ' 4R AR 4R 4 R

HO,ZLCT&BI/IM YUCJIOBbIC 3HaAYCHMNA:

¥

9-10%.0,2-107°

5
=2, —45B
LA 0,05
Omeem: -
q
2. _45B
YT1' R

Bapaua 5.2 Kaxkgas u3 Tpéx npoBodIux KoHIEHTpuYecknx cdep pagnycamu R = 10 cm
2R n 4R necér 3apay ¢ = 0,4 uK . BHyTpeHHon u BHENTHIO c¢hephbl COSTUHIIOT TOHKUM IIPO-
BozIoM (TIPOBOJI He Kacaercs cpejiHeil cepsl). Haiiure ycraHoBUBIIHiiCS TIOTEHINA 0 CpeTHEl
cepol. OTger Boipasure B BosbTax. Cumraiite, uro k = 1/47eq = 9+ 10 m/®.

Bosawmootcrnoe pewerue.

[IycTb g1 1 ¢ — KOHEYHbBIE 3aps/Ibl BHyTPEHHEH 1 BHENTHEN cep, p1 U (pg — UX TOTEHIIAAIBI.
VYauThIBas, 9YTO MOTEHITUA BHYTPH 3apsAKEHHON cepbl TTOCTOIHEH U paBEeH MOTEHINATY Ha €€
[TOBEPXHOCTHU, UMEEM:

:@4_@ kg _ k(4q1 429+ qo)
1= TOR TR AR ’
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ke kg ke k(g +q+q)
P27 YR TuR T AR AR '
Tak Kak BHyTpeHHsS U BHEIIHsA cPepbl COUHEHDBI ITPOBOJIOM, TO OHU 00PA3yIOT €JIMHbBII ITPO-
BO,ZLHI/IK7 IIOTeHIIaJI KOTOpOFO BO BCeX €0 TOYKaX OJMHaKOB. HpI/IpaBHI/IBaH QOl n ()02 y HOﬂyqaeMl
q

pr=p2 — Aat2qte=qtate — 3a+t¢=0 — a=-3.

N3 3akona coxpaneHus 3apsijia IMEeM:

7
Gh+q@p=2q¢ — qz=2q—q1=q1=§q-
[Torennmast cpeneii cdepbl paBeH:
kan kq kg  k(Q2qp + 29+ qo) kq 2 7 11 kgq
=5r TR T IR iR m\ 37°T3) 12 R

HO,ZLCTaBI/IM YHCJIOBBIC 3HA4YCHUA!:

11 9-109-0,4-107°

- . — 33 B
771 0,1 33
Omeem: 1k
q
=1 RS

Bangauya 5.3 Bayrpu Mmeraminieckoro chepruaeckoro CIosi HaXOUTCA METAJIMIeCK Imap
paguyca R = 4 cm. IleHTps! mapa u C/10d COBIAJIAIOT; BHYTPEHHUN paJinyc cjiod pasen 2R,
sHemHuit — 4R . [llap 3a3emisior (3a3eMJIsiOIIUii IPOBOJ HE KACAETCs CJI0s1 ), & CJIOK0 COODIIAIOT
zapsan ¢ = 2 uK. Haiigure norenruasn ciog ¢ . OrBer BbIpasuTe B BoJibTax. Cumraiite, 4To
k=1/4meg =9-10° m/D.

Boamootcroe pewerue.

[IycThb q; — KOHEUHBIH 3aps/I IIapa, ¢o U 3 — 3apsAJibl BHyTPEHHEH 1 BHEITHEH TOBEPXHOCTEMH
ciosi. Bo3bMéEM B cj10€ MPOUBBOJIBHYIO TOYKY, JIEXKAIIYIO0 Ha PACCTOAHUH 7" OT IETPa CUCTEMBI.
Hampsk€HHOCTD 37IEKTPUIECKOro oI B 9TOW TOYKE paBHA:
_kaq n kg k(g +q)

r2 r2 72

E

Tak Kak 3JIeKTPUYECKOTO IO/ B MeTaJlIe HeT, TO
E=0 — qgq+¢=0 — ¢@=-—q.
13 3aKOHa COXpaHEHHd 3apsjia UMeeM:
@2t@B=q — @(B=q¢—¢@=4q+q.
Haiiném sapsiy ¢y . Iy 31010 paceMOTpUM HMOTEHIUAT [Iapa (1

ke Fe kQ3:k(4Q1+2Q2+93)
LT TR T OR T AR AR '
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Tak kak map 3a3eMJjIEH, TO €ro MOTEHINA PaBeH MMOTEHIHAIY OCCKOHEYHO YIaJEéHHON TOYKH,
KOTOPBIN MPUHAT 38 HYJIb:

q
p1=0 =>4 +2¢+¢=0 = 41 =20+ 9+ =0 = 31 +q=0 — @ =3

Bapabl ¢o U 3 PABHBIL:
_ q _ 2
Q2——Q1—§, Q3—Q+Q1—§~
[ToTreHnuana ¢ METAJLIMIECKOTO CJI0S OJMHAKOB BO BCEX €ro TOYKAX. BBIYHCIMM €ro B IIPOU3-
BOJILHOII TOUKE CJIOf, JIeXKallleil Ha PACCTOSIHUU 7' OT IIeTPa CUCTEMbL:

k k k k + k kg
_ka ke ke (@ qz)Jr G _ kas

T T 4R T 4R 4R
B cuny paBencrBa ¢o = —¢; 3aBUCHMOCTD OT 7 Bbiltajia. OKOHIATEIBHO MOJIyYaeM:

4R 4R 6 R

HO,ILCT&BI/IM YUCJIOBbIC 3HAYCHMNA:

1 9-10°-2-107°?
=_. =75 B
L 0,04
Omeem: 1k
q
——.2_75B
YT 6 R

amaua 5.4 'TBepiblil OJIHOPOJIHBIN JIMIJICKTPUK C IMPOHUIIAEMOCTBIO £ = 3 3al0JIHAET BCE
IIPOCTPAHCTBO 3a MCKJ/IoUeHneM cdepudeckoii mosjoctu pajuyca R = 5 cm. B mosoctu nHa-
XOJIUTCS MeTAJTMIecKuii map pajuyca R/2, wecymmit 3apsi ¢ = 0,15 uK. Lenrpsr mapa u
nosioctu coBnaaior. Haiiure norennuar mapa ¢ . OrBer Bbipa3ute B BosibTax. Cunraiite, 910
k=1/4meg =9-10° m/D.

Bosmoorcroe pewenue.

B snexkTpudeckoM 1oJie mapa JU3JIEKTPUK ToJigpusyercs. Ha ero BHyTpeHHe# MoBEpXHOCTH
BOBHUKAET HEKOTOPGIH 3apsiy () . JLj1st Toro 4Tobbl HAWTH €ro, pacCMOTPUM B JINIJIEKTPUKE HEKO-
TOPYIO TOUKY, JIE2KAITYIO Ha PACCTOSHUM 1" OT IeHTpa Imapa. HanpsKEHHOCTDb JIEKTPUYIECKOTO
[I0JIF B 9TOU TOYKE paBHA:

kq
o2’
q)I/ISI/I‘{eCKOfI HpI/IqHHOﬁ OC.Ha6.HeHI/IH I1I0JI4d B ,ZLI/IS.HGKTpI/IKe ABJIAETC HaJIM4YUe HO.HHpI/I3aLLI/IOHHO—
ro 3apsia () , geficTBre KOTOPOro YaCTUTHO KOMIIEHCHPYET 3JIeKTPUIecKoe moyie trapa. [losromy

3aMeHNM JIMJIEKTPHUK cepoit paguyca R, Hecymeit 3apsi () . Torma st HATPSKEHHOCTH TOJISA

B JUAJEKTPUKE UMEEM:
kq kQ k(g+@Q)
- 2 2 2 :

r2 T r
[IpupaBHuBasi gBa BbIpaKeHus s F | Haxoaum 3apsi Q)
kg k(g+Q) q q 1 qe—1)
5 = 5 — —=¢+Q — Q=--q=—q|l-=)=-
ET T g g e E
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[Torennmas mapa paBeH:

kg kQ k(2q+Q) kg 1 e+1 kq
pr— pr— _ — 2—1 —_— f— . —
"“RE2T R R R T2 : R

IIOACT&BHM:qHCHOBbK}SHaquHHZ

4 9-109-0,15-107°

= B
v73 0,05 36
Omeem : 1k
€ q
= .— =368
14 € R

Bamaua 5.5 K merammumueckomy mrapy paguyca R = 4 cM npuieraer cdhepudecKkuii coi
TBEPJIOIO OJTHOPOIHOIO JIUIJIEKTPUKA C ITPOHUIIAEMOCTHIO € = 2. BHermHuil pajinyc cjios paBex
3R . lapy coobrmator 3apsa ¢ = 0,7 aK . Haiigure norenmuas mapa ¢ . OTBeT BhIpa3uTe B
sosbrax. Cunraiite, uro k = 1/4wgg =9 - 10° m/D.

Boamootcnoe pewerue.

B snexkTpudeckoM 1oJie 1mapa In3JIeKTPUK mHoJigpusyercs. Ha ero BHyTpeHHeH TOBEPXHOCTH
BO3HUKAET HEKOTOPLIH 3apsi (). B cuty s/ieKTpoHefiTpaabliocT IuSIeKTPUKA, 3apsl Ha €ro
BHeITHEN ToBepxHOCTH paBeH —() . [l Toro 4robbr HAflTH 9T 3apsi/ibl, PACCMOTPUM B JIH-
9JIEKTPUKE HEKOTOPYIO TOUKY, JIEXKAIYI0 Ha PACCTOSHHUHU T OT IeHTpa mapa. HampsKEHHOCTD
9JIEKTPUIECKOTO TIOJIsT B 9TOM TOUKe paBHA:

er
Qu3naeckoil IPUIUHON OCIa0IEHNs OIS B JJUIJIEKTPHUKE SIBJISETCS HAJTUIHRE OIS PU3AITHOHHBIX
3apsJIOB, JIEHICTBHE KOTOPBIX YACTUYHO KOMIICHCUDYET 3jieKTpudeckoe moje mapa. [losromy
3aMEHUM JIMIJICKTPUIECKU CJ10# AByMs chepamu, COBIAAIONIMMU ¢ TPAHUIIAMU JINIJIEKTPUKA.
Bayrpennsas cdepa umeer pagmyc R u Hecér 3apsan (), BHeNTHAA — pajgnyc 3R un 3apsm —(Q) .
Torma /s HAIPAXKEHHOCTH TOJIS B JINIJIEKTPUKE MMEEM:
kg kQ k(g+Q)

E==—+
72 T2 T2

[IpupaBuuBas JBa BbipakeHus s F | Haxomum 3apsit () :

kq k(g+@Q q q
7 = ( 2 ) —=q¢+Q — Q=-—qg=—q|l--
ET T g g

[Torenruast mapa pasen:

_ kg kQ FQ _k(B¢+3Q-Q) _k(3q+2Q) _ kg (3_2+g> e+2 kg

R R 3R 3R 3R 3R
[TocTaBUM YMCIOBBIE 3HAYEHNUS:

4 9-10%-0,7-107°

=105 B
L 0,04
Omeem : Lok
€ q
- 105 B
14 3¢ R
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Konpgencaropsr

Bapaya 6.1 /[Ipa kommencaropa émroctu C' = 1,6 MKD KaxKIblil 3apsizKeHbI /10 HAIPAXKEHU
Vi =100 B u V, = 60 B. KongercaTropbl coeIMHSIIOT OJHOUMEHHO 3apsi>KEHHBIMI OOKJIaTKAMMA.
[Ipenebperast n3ydeHneM, HaiiuTe KOJMIECTBO TEILIOTHI () , BBIAEJIUBINEECS B COEIUHUTE b
HBIX IpoBosiax. OTBET BhIPA3UTe B MUJLIAIKOYJIAX.

Boamootcroe pewenue.

o coemuuennst 0OKJIaI0K 3apsiabl KoHaencaropos pasubl C'Vi u C'V, . Tlocie coeqnnenns
Ha KOHJEHCATOPax yCTaHABIUBAIOTCS OJMHAKOBBIE HAIPSXKEHMs. 1aK Kak EMKOCTH PaBHBI, TO
KOHJIEHCATOPbI IPHOOPETAIOT OJIMH ¥ TOT K€ KOHEUHBII 3apsi ¢ . 113 3aKkoHa cOXpaHeHUs 3apsiia
MEeM:

C(Vi+ Ve
2q=CVi+CV, — q:%.

SanurreM daJjiaHc OHEPI'ur B ICIIN:

Wy =Wy +Q,

Wi u Wy — HadaJibHasg 1 KOHEUYHasl SHEPIUU KOHJIEHCATOPOB, () — BBIJICJIMBIIEECT KOJTUIECTBO
TerI0Thl. 1 sHepruii umeem:

CV2  CVp2

Wy = 5 +T,
W _2'q_2_C2(V1—|-V2)2_C'(V1—|—V2)2
2T 0 4C B 4 '

KoangecTBo TemmoTnr PaBHO:

CV2 CVE C(Vi+V;)2

=W, —W, = —
Q 1 2 7 + 5 1
[Tocsie HECTOXKHBIX aJIreOparnIecKuX IMpeodpa3oBaHUil Oy daeM:
C(Vi—Vy)?
Q=

HO,ZLCT&BI/IM YUCJIOBbIC 3HAYCHMNA:

1,610~ (100 — 60 )2
4

Q= =0, 64 M/Ix

Omeem :

C (Vi —1h)?

1 = 0,64 m/Ix

Q=

Bamaua 6.2 JIsa xonmencaropa émroctsamu C; = 0,3 Mk® u Cy = 0,7 Mx® 3apszKeHbl 10
onHOrO M TOoro ke Hanpsikenud V' = 100 B. Konjgencaropbl coeIMHAIOT pa3sHOUMEHHO 3apsi-
JKeHHBIMU OOKJTajikaMu. [Ipenebperas m3aydenneM, HaifuTe KOJUIECTBO TEIIOTHI (), BBIIE-
JIUBIIIEECH B COEIMHUTE/IBHBIX MPoBojax. OTBET BBIpA3UTe B MUJLIHIZKOYIISX.

Boamootcroe pewenrue.

PaccemorpuMm orpunare/ibHO 3apszKeHHY 0 00KJIAIKY IePBOrO KOHIECHCATOPA U HOJIOKUTE b
HO 3apsAyKeHHYI0 00KJIaJKy BToporo. /o coeamHennst 3apsiabl 3TUX OOKJIAIOK PaBHBI COOTBET-
crBerro (—Cy V) u Cy V. Tak kak Cy > C, 1o cymmapssiii 3apsj (Co — Ch ) V' nosozkuresies.
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Tak kak 1mocje coequnenus Ha KOHJAeHCATOpaxX yCTaHABIWBAETCd OAMHaKoBoe Hampskenne U ,
KaxKasd M3 paccMaTpUBaeMbIX OOKJIAJIOK OyIeT HeCTHU IMOJIOXKUTEIbHBIH 3apsi. 113 3akona co-
XpaHEeHUs 3apsia UMeeM:

Cy —C4

CLU+C,U=(Cy,—C1V U=—""——
1U + 0o (Cy 1) — ot O

V.
SBanurem OajlaHC SHEPTUH B IEIN:
Wi=Wy+Q,

Wi n Wy — navajbHas u KOHEYHasi SHEPIrUuu KOHJIEHCATOPOB, () — BbIJIEJIUBINEECH KOJIUIECTBO
Ter10Thl. s snepruit umeem:

CLV? CV?E  (Ci+Cy) V2

Wi=——+—%—= 2 ’
c,u? C,U? Cy+Cy)U?
W, — 12 n 22 :( 1+22) '

KosmuaecTBo TemioTol PaBHO:

(Cl+02)(V2—U2).

Q=W —W, = .

[Tocyie HECTIOXKHBIX AJreOpaAnIECKUX TPEe0OPA30BAHUI TIOJIYIAEM:

020GV
O+ Cy

HO,ILCT&BI/IM YUCJIOBbIC 3HAYCHMNA:

B 2-0,3-107%-0,7-107%-104

— =42
Omeem : S
102
et A
@="G 1o —HEux

Bamaua 6.3 Konjencarop emkoctu C' = 1,5 M@ zapsizkaior jjo Hanpsikeaus V' = 30 B
u uepe3 pesucrop npucoeaunusior K 6arapee ¢ DAC € = 10 B (mosioKurebHO 3apsizKeHHAST
0OKJIaJIKa KOHJIEHCATOPA [IPUCOEJINHSAETCSI K OTPHUIIATeIbHOMY 1oJifocy Garapen). [Ipenebperast
U3J1y9deHueM, HanIILI/ITe KOJIMYECTBO TEIIJIOTHI Q , BbIJICJINBIIIECC B IICIIN. OTBeT BbIpa3uUTe B MUJI-
JINJIZKOYJIAX.

Boamootcnoe pewerue.

Jlo u nocyie mpucoeauHeHns K 6aTapee 3apsiabl KOHIEHCATOPa PaBHBI COOTBETCTBEHHO (| =
CV uqy=Ce.llpusToM 3HAKN 3apsiI0B Ha 00KIaIKaX KOHIECHCATOPA IOCTIE IPUCOEINHEHMST
K DaTapee MEHSIIOTCS Ha IPOTUBOIOJIOKHBIE. [ToaToMy Yepes GaTapero B HAIIpABIEHUN JIeCTBHS
5JIC TIPOXOJIUT MOJIOKUTENbHBIN 3apsa ( ¢1 + g2 ) 1 GaTapesi coBepiaeT paboTy

A=(q+q)e=C(V+e)e.
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SammuieM OaJIaHC SHEPIUN B IEIIN:
A= WZ - Wl + Q )

Wi n Wy — Haua/bHas 1 KOHEYHasl SHEPIrUu KOHJEeHcaTopa, () — BBIJIETUBINEECsS KOJUIECTBO
TerIoThl. 1 sHepruit mmeeM:

cve Ce?

Wl 9 ) W2 =

Konu4aecTBo TemIoTs paBHO:

52+CV2
2 2

C
Q:A—W2+W1 :C(V+€)€—
[Tocsie HECTIOXKHBIX aJINeOPAMYecKuX MpeodPa3oBAHUN Oy daeM:

2
Q_C’(a—;\/) '

HO,ILCT&BI/IM YHCJIOBBIC 3HaA4YCHUNA:

1,5-1076- (10 +30)2

Q= 5 =1,2 mJIx
Omeem : c )
Q= @ = 1,2 mJIx

Bamaua 6.4 Kongencarop emkoctu C' = 1,5 Mx® zapszkaior g0 Hanpsizkeaus V' = 30 B
U depe3 pe3ucTop npucoenusaioT kK 6arapee ¢ D/AC € = 10 B (momoxkureapHo 3apsizKeHHAasT
0OKJIaJIKa KOHJIEHCATOpA IIPHCOEINHSIETC K MOJIOKUTeIbHOMY ToJifocy Garapen). [TpeneGpe-
rasi U3JIyIeHneM, HailluTe KOJMIeCTBO TEIUIOTHI () , BhIAeuBINeecs B menn. OTBeT BbIpa3nuTe B
MUJLTHZKOYIISX.

Boamootcroe pewenue.

Jlo u nocsie mpucoeuHeHNsT K GaTapee 3apsiibl KOHJ/IEHCATOPA PaBHBI COOTBETCTBEHHO (| =
CV u gy = Ce.llpu sT0OM 3HAKN 3apsII0B Ha 00K IKaX KOHIEHCATOPA, IIOCTIE IPUCOEINHEHIS
K Garapee He MeHsiIoTCs. epes baTapero B HATIPABIEHUN JIEHCTBUs 5/IC TIPOXOAUT 3apsii ( ga—q1 )
u GaTapest coBepiiaeT padboTy

A=(@p—ql)e=C(e-V)e.
[Ipu € < V pabora Garapen oTpuiare/bHa. SaIUIieM O0aJaHC SHEPIUNA B IIEIIN:
A=Wy —-W, +Q,

Wi u Wy — nHava/ibHas U KOHEYHas SHEPIrUuu KOHJEHCATOpa, () — BBIJIEIUBINEECS KOJUIECTBO
Ter1oThl. s sHepruit umeem:

_cve Ce?

10%
! 9 2
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KosmuaecTBo TemmoTnl PaBHO:

Ce? CV?
Q=A-Wot Wi =C(e—V)e— 25 +
[Tocsie HECTIOXKHBIX aJIreOPAMIecKUX IIpeodpa3oBaHU Oy IaeM:
C(e—V)?
0= Cle=V)?
HO,ZLCT&BI/IM YHNCJIOBBIC SHAYCHUA:
1,5-107%. (10 — 30)?
Q=- 2( ) = 0,3 m/Ix
Omeem: c 2
Q= @T_) = 0,3 Mk

Banauva 6.5 Kongencarop émkoctu C' = 10 nd 3apsizken 10 nanpsizkenus V = 48 B. Ilpu
ITOMOIIH JJIMHHBIX TOHKWUX ITPOBOJIOB OTPHUIATEIHHYIO OOK/IJIKY KOHICHCATOPA 3a3eMJISIOT, a
MTOJIOZKUATEIHHYIO TTPUCOETMHSAIOT K He3apsIKeHHOMY METAJIINIeCKOMY Imapy pajuyca R = 3 cm.
Haiinure
yCTaHOBUBIIHIiCs moTeHmas mapa. OrBer Boipasure B BojbTax. Cumraiire, uro k = 1/4mey =
9-10° m/D.

Boamootcroe pewenue.

Jlo coemmrenns ¢ mapom 3apsij KoHgencaropa pape g = C'V . Ilyctb go — 3apsit KOHIEH-
caTopa IocJIe COeIMHEHNS C IapoM, g3 — 3aps/i mapa. V3 3aKoHa coxpaHeHUs 3apsija UMeeM:

41 =q2+qs.

Obo3HaUNM Yepes  ycTaHOBHBIIHiiCs norenual mapa. [lorennuan coeiuuénnoit ¢ mrapom 06-
KJIQ/IKF KOH/IEHCATOPa TaKZKe PaBeH ( , MOCKOJIbKY IIap U 0OKJIaKa 00pa3yioT eIUHBII ITPOBO/I-
HUK, ITOTEHIIHAJ KOTOPOI'O OJIMHAKOB BO BCeX ero Tovykax. [loreHruasn 3a3eMJIEHHON OOKIa KN
paBeH MOTeHInaIy OECKOHEUHO YIaJEHHON TOYKHU, KOTOPBI MPUHUMAETCA 3& HyJb. TakuMm 00-
pa3oM, KOHEYHOE HallpsizKeHne Ha KOHJeHcaTope paBHO moTeHrmalty ¢ . Tormaa

@=Cp.
Tak Kax map u KOHJEHCATOP PaCIOIOXKEHBI Ha OOJILIIIOM PACCTOSHUM JIPYT OT JApyTa, TO
kqs R
R =
I/I3 HOﬂyquHbIX COOTHOH_IeHI/HjI HaXO,ZLI/IM HOTeHLLI/Ia.H SOZ
o R R v
cv=<"C — — cv=C 14+ — BN — .
T 90( +kC> YT Ir (RIKO)
HO,ILCTaBI/IM YUCJIOBBIE 3HAYCHUIA.
R 3.1072 4 3
14—y 2, ,—2.48=36B
tre " to109. 1001 3 L
Omeem: v
- _3B
7= 1+ (R/KO)
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Bamaua 6.6 Ilpu momoru JIMHHBIX TOHKUX ITPOBOJIOB OJIHY M3 OOKJIAJIOK HE3aPsAKEHHOI'O
KOHJIEHCATOpa 3a3eMJILAIOT, a JIPYTYI0 MPHUCOEJIMHSIOT K MeTa/IMIecKoMy Iapy pajmnyca R =
6 cM , 3apszkeHHOMY J10 TToTeHImasa ¢ = 56 B. Emkocts konmencaropa C' = 20 n® . Haitqure
YCTaHOBUBHICECA HalIPpA2KECHHNE Ha KOHJICHCaATODPE. OTBeT BbIpa3uTE B BOJIbTaX. CqI/ITaﬁTe, q9TO0
k=1/4meg=9-10° m/D.

Boamootcroe pewenrue.

ObosznaunM vyepe3 ¢ Hada bHBIN 3aps mapa. Torma

_ka _pR

¥ R — (1 i

[Iycth @2 m q3 — KOHedHBIE 3apsiJibl Mapa W KOHJEHcaTopa, V — HCKOMOE HAIPSKEHHE Ha
KoHjeHcaTope. V3 3aKoHa coXpaHeHUs 3apsijia IMEEM:

Q1= Q2+ qs.
Bapsi 3 cBaA3aH ¢ HaupszKeHueM V' cOOTHOIIIEHUEM
qs = C V .

[Torenruast 3a3eMJIEHHON OOKJIAJIKM KOHJIEHCATOPA PaBeH MOTEHIINaIy OECKOHEYHO YIAJICHHON
TOYKHU, KOTOPBIN IPUHAT 3a Hy/Ib. [loTeHImam oOKIa 1K1, COeMHEHHOM ¢ IIIapoM, paBeH MOTeH-
[paJjIy mapa, IOCKOJIbKY Imap u 00KJIaJKa 00pas3yioT €IMHbBII IPOBOIHUK, TOTEHIIHA KOTOPOIO
OJ/IMHAKOB BO BCEX €ro TOYKax. Takum oOpa30M, KOHEUHBIN IMOTEHIUAJI IIapa PABEH HAIIPsIZKe-
HUIO Ha KOHJIeHcaTope. Tak Kak Imap M KOHIEHCATODP PACIIOJIOXKEHBI Ha OOJIBIIIOM PACCTOSTHIN

JPYT OT JpyTa, TO
k s VR

“m T BT

s IIOJIy9Y€eHHBIX COOTHOLIEHUI HaXO/JUM HallpsAZKEeHUEe V.

R VR R VR kEC %
—=—+4+CV —=— 14— V=
F kT — % % \U"®m) — 1+ (kC/R)
[TojcraBuM YUC/IOBbIE 3HAYEHUS:
kC 9-10%.2-10711 56
Omeem: 0
V= =14 B
1+ (kC/R)
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