MepeiTn Ha cTpaHuLy C NOMHOW Bepcuen»

YIK 53
BBK 22.3
He62
Huxepos B. A.
®usuka i By30B: MexaHHKa W MOJIEKyJsipHas (u3uka: Y4eOHUK /
He62 B. A. Hukepos. — M.: U3garenscko-Toprosasi Kopnopamus «Jlamkos u
KOow 20118 136 ¢

ISBN 978-5-394-00691-3

B yueOHuKe, mpeacTaBugonieM co0Oi MEpBYI0 YacTh KPaTKOTO CO-
BPEMEHHOTO Kypca (pu3uKu U1 By30B (TIepBast 4acTb — MexaHHKa U MoJie-
KyJisipHas (usmka, Bropas — DJIEKTpOAMHAMHUKA W BOJHOBAsI ONTHKA, Tpe-
Thsl — KBaHTOBas (u3MKa), N3I0KEHBI OCHOBHBIE MOHSATHSA O 3aKOHaX CO-
BPEMEHHOM (DM3HUKH, UX B3aUMOCBSI3H U IPOMCXO0XKICHUH.

JlaHo mpencraBieHHEe O KJIACCUYECKOM MEXAHUKE, CIELUAIBHOM TEo-
pPHH OTHOCUTEIBHOCTH, KOJEOAHMSX M BOJHAX, CTATUCTUYECKOW (usmke,
TEpMOAMHAMUKE U (PU3UUECKON KHHETHKE.

AKIIEHT c/ieTlaH Ha Hanbolee IepCIeKTHBHBIE, OYPHO Pa3BHBAIOIIHECS
¥ (QUHAHCHpYEeMbIe MPWIOKEHU (U3UKH, YTO JeNaeT y4eOHUK BOCTpeOo-
BaHHBIM M COBPEMEHHBIM I10 CYTH. Peub UeT 0 MpuiokeHnu (HU3UKH K CO-
BPEMEHHBIM TEXHOJIOTHSIM, DIICKTPOHHKE, MEJUIIMHE 1 OMOJIOTHH.

Y4eOHUK MTOATOTOBIICH HA OCHOBE Kypca JIEKIHH, IPOYUTaHHbIX aBTOPOM
B MOCKOBCKOM HMHCTHTYTE JIEKTPOHMKM M MareMaTtuku HarmonaneHOTO HcC-
CIIEZIOBATENILCKOTO YHUBEPCHUTETA «BBICIIast IIKoJ1a 3KOHOMUKID.

Jlis cTyIeHTOB BY30B ¢ M3ydeHHeM olmiei pusukn Bo 2—4 cemecTpax,
a TaxKe I CaMONOATOTOBKU M MOBTOPEHHS M3yueHHOro Marepuana. Kype
MOJKeT OBITh TaK)Ke HCIIOJIb30BaH IMPENOAaBaTesIMU Ul caMo00pa3oBaHus
U MTOJITOTOBKH K 3aHSTHSIM.

ISBN 978-5-394-00691-3 © Hukepos B. A., 2012

© 000 «UTK «amxos u K°», 2012

MepeiiTn Ha CTpaHuLy ¢ NOJHOI Bepcueli»


http://rucont.ru/efd/287123
http://rucont.ru/efd/287123
http://rucont.ru/efd/287123
http://rucont.ru/efd/287123
http://rucont.ru/efd/287123
http://rucont.ru/efd/287123
http://rucont.ru/efd/287123
http://rucont.ru/efd/287123
http://rucont.ru/efd/287123
http://rucont.ru/efd/287123

MepeiTn Ha cTpaHuLy C NOMHOW Bepcuen»

Copep:xaHue

[IPEIVICTIOBHIE .....oeeeeeiiieeeeiieeeeeiieeeeeieeeeeiteeeeeeteeeeeataaeseneraeeennns
1. KunemaTuka MaTepualbHON TOUKU
1.1. MexaHuka u ee cTpykTypa. MaTepuanbHas TOUKa
T TBEPIIOE TEITO c..eeuveeneeeuteeuteenteeteesttesutesuteeaseeseenseesmeesmeesmeeenseenseesseesseenas
1.2. IlepemenieHre U IPOUICHHBIN MTyTh
1.3. CKOPOCTD, YCKOPEHHE ......eeervveeereernrreesereenseeasseessesassseesssesssseesnsnes
1.4. TaareHIMAaTBFHOE, HOPMAIEHOE U MTOJTHOE YCKOPCHHUS ... 12
2. IMHAMUKA MATEPHUATBHOM TOUKH ...ccvvrerereeenrieeereeereeenireenreeesseesseeanns
2.1. IepBbiid 3aKOH HBIOTOHA. ......ceeiuieeeiieeiiieeieeeiieeeiee e
2.2. Bropoti 3akon HetoTona. Macca. Cuiia
2.3. Tpernii 3aKOH HBIOTOHA.........cccvieeiiieiiieeiie et
2.4. 3akoH coxpaHeHus ummyibca. LleHTp mMacc (nHepuun).
JIBm>KeHue IIeHTpa UHEPLUU

3. PABOTA K 3HEPTHS ....evecevieerieniieiiesireeereereeseesteestreseresssassseesssesssesssesssessses
3.1. PaboTa CHITBL. MOIITHOCTD ....eeeuvievieniieniieeiieeie ettt 20
3.2. Dueprusa. Kunetnueckas ¥ moTeHIHAIbHAS YHEPTHSL.
KoHcepBaTUBHBIE U AUCCUMATUBHBIE CHCTEMBL......eeveenureerennrenreenreennes 21
3.3. CB43b CUJIbI U IOTEHIIUAIBHOM YHEPTUM. Y CIIOBUE
PABHOBECHS ....vvveeeeuerreeeennrreeeanuereeeassseeesssseeesssseesssssssesssssseeessnssesssnseees 23
3.4. 3aKOH COXPAHEHUS JHEPTH  .....eerurermreenieenreenirennreeneereenseenseenneennees 26
3.5. Yopyroe u HEYIPYTO€ COYAAPEHUE TCI...uuverenerrernreeeereenneeesreeennnes 27

4. KnuHeMaTHKa U IMHAMKKA BpalllaTeJbHOT0 ABUXKEHUS

TBEPOTO T ..cccuuveerureeeereeareeesereesseeassseesseesssseesssesssssessssesssssessssesssssesssees 33
4.1. KunemaTuka TBEpAOIo Teja. YTJIOBOE MepeMelleHue, yriaoBas
CKOPOCTD, YTTIOBOE YCKOPEHHE ... .vveeeeerrreeanrreeeannrreesannreeessnereesesssseeenns 33
4.2. PaboTa mpu BpalaTeIbHOM JIBUKECHHA. MOMEHT CUIIHI ............... 35

3
MepeiiTn Ha CTpaHuLy ¢ NOJHOI Bepcueli»


http://rucont.ru/efd/287123
http://rucont.ru/efd/287123
http://rucont.ru/efd/287123
http://rucont.ru/efd/287123
http://rucont.ru/efd/287123
http://rucont.ru/efd/287123
http://rucont.ru/efd/287123
http://rucont.ru/efd/287123
http://rucont.ru/efd/287123
http://rucont.ru/efd/287123

MepeiTn Ha cTpaHuLy C NOMHOW Bepcuen»

4.3. Kunetnueckas SHEprus Mpy BpalaTeIbHOM JBUKECHHUH.

MOMEHT HMHEPIIHH ...eeeenerrieeeirieeeaireeeeasireeesennnseessnnseeesssnsseessssseeeessnenes
4.4, TeopeMa LITEHHEPA ......cccvveerreeeiieeeiieeieeesiieeeiee e eseeeesaeeennneens

4.5. YpaBHEeHUE NUHAMUKHU BPALLATEIbHOTO IBUXKEHUA ..

4.6. 3aKOH COXPAHEHUS] MOMEHTA UMITYIIBCA....eeeeeruvrereeaereeeeannrreeesnnnnns

4.7. Ananorust Mexay IOCTYTaTeIbHBIM U BpallaTeIbHbIM

JIBHDKCHIICM .....evvenerenrenrenssensesseensenseessensesseessessesseensessesssensessesssensesssensenns
5.TapMOHHYECKHE U 3aTYXAIOIHE KOJMEOAHMSM .....veveeevereeeeeneeneeneennns

5.1. 'apmonnyeckue konebanus. CBOOOHBIE KOJNEOAHNUS

CHCcTFeMEL

5.2. MuddepennumanbHoe ypaBHEHUE TapMOHHYECKUX KOJICOaHMIA

1S B O 8] 1 (S 5 0 (PPN

5.3. 3aryxaromue kojebanms. KoadurmenT 3aTyxanus,

JEKPEMEHT, JIOrapru(QMUIECKUAN IEKPEMEHT, BPEMs PETaKCaIH .......
6. CnoxxeHue KoyieOaHUN. BbIHYKAEHHbIE KOJEOAHUS ....eveeevveneeenennne.
6.1. CHOKEHUE KOICOAHMM. ....c.veeeeeniereieieeiieiieieeiteie ettt

6.2. Cinoxenue KojieOaHui OJMHAKOBOI 4aCTOTEI U OJUHAKOBOI'O

HAIIPABIICHHEST ...evvvevvveerreeereeseesseessseeeseesseeseessessssessseesseessesssesssessssesssesnns
6.3. Cnoxxenue xkoiae0aHnii OIM3KUX 4acTOT. BUEHUS .........coooeeeiiiii.

6.4. CnoxxeHre B3aMMHO MEPIEHANKYIJISIPHBIX KOJIeOaHuH.

10071050 S 17 (oo (RS SRRPI

6.5. IuddepenimaibHoe ypaBHEHHE BbIHYXICHHBIX KOJeOaHUH

u ero pemieHue. [lepron M aMIIUTYAa BBIHYKACHHBIX KOJICOAHUHA ...
6.6. Pe3onanc. CeMeNCTBO PE3OHAHCHBIX KPUBBIX ...ccueeruverureenreenneennes

AR 2107, 0 5 025 GRS RTTPPURRRRRTR

7.1. Yupyrue BosiHbl. [Ipo/ioibHBIE M TONEPEYHBIEC BOJHBI ................
7.2. YpaBHEHHE TUIOCKOW BONHBI. Da30Bast CKOPOCTD...cc.veerveerueennnnn
7.3. BonHOBOE ypaBHEHUE YOPYTOM BOJHBI U €T0 PEIICHHE ...............
7.4. IINOTHOCTb PHEPTHU YIIPYTOM BOJTHBL.....ccuveeueeereenreenreenneenenenaneenne
7.5. IlepeHoc sueprun Oerymeii BotHOH. Bektop YMoBa.................
7.6. IlpuHIHI CYyNIEPIO3UIINH TIPU CIOKEHUH BOJIH. CTOsYast BOJTHA.
KOTEOAHUST CTPYHBL ......eevieiieeiieeeieeieeieenieesieesetesetesnaeeteeseesseesseesneeenes
8. CnenvasbHaa TEOPUA OTHOCHUTENBHOCTH ....oovveeereruienieenieenieenieesneenne

8.1. [IpeoOpazoBanus ["amuiies 1 MOCTyNaThl CIICUAIBLHON TEOPUU

OTHOCHTECIIBHOCTH ... uenniiiiiiiiiitiitienteiteteterteiteeeteeseeeaseasasensensassnsensnnss

8.2. [IpeoOpazoranus Jlopenia

MepeiiTn Ha CTpaHuLy ¢ NOJHOI Bepcueli»



http://rucont.ru/efd/287123
http://rucont.ru/efd/287123
http://rucont.ru/efd/287123
http://rucont.ru/efd/287123
http://rucont.ru/efd/287123
http://rucont.ru/efd/287123
http://rucont.ru/efd/287123
http://rucont.ru/efd/287123
http://rucont.ru/efd/287123
http://rucont.ru/efd/287123

MepeiTn Ha cTpaHuLy C NOMHOW Bepcuen»

8.3. Cnencrust CTO: 3amensieHre BpeMeHU

U COKPAIICHUE JIITHHEL ......vveeieveeeereeeereenseessseessseessseeessseesssessssseessesnnsns

8.4. UmnynbC T€a 1 OCHOBHOE ypaBHEHHE

pCHHTHBHCTCKOﬁ JUHAMUKH ....oiniiiiiiiiiiiiiiiiiiiiiiiiieiieiieiaeeieeineenaeeaenaes

8.5. Kunernueckas u nosiHas 3Hepruu B CTO. DHeprus noxosl.

PENATUBUCTCKUM MHBAPHAHT .....ceeeurrieeeirrieeenieeeeeniieeeesireeessareeessnnnes

9. MoJsieKyIsIpHO-KHHETUYeCKasi Teopusl.

[IpUHLUIIBI KJIACCUYECKON CTATUCTUUECKON PUBUKH .....ooevveevveneeanennnee.

9.1. ®uznyeckne OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOH TEOPHUH.

9.2. BpIBO/I OCHOBHOT'O YPAaBHEHUSI MOJIEKYJISIPHO-KHUHETHUECKOH

L1 0) 1 SRS

9.3. DneMeHTHI KIIacCUYeCKOW CTATUCTUYECKON (PU3UKH.

OYHKINH PACHPEACTCHUST H UX POIIB ..covvenreneenrereenienseereniesieesenieeneenne

10. Pacnpepenenue MakcBesyia U XxapaKTepHbIE CKOPOCTHU
MoJieKyJl. bBapomeTpuueckasa ¢popmy.ia.

PacnipeiesieHNE BOMIBIIMAHA ......cccoecuvieiieiiieeeeiiieeeeiieeeeeiee e eiieeeeeeeeeeeeaes
10.1. Pacnpenenenne MakcBemia Mo COCTABISIOIIMM CKOPOCTH .......

10.2. Pacnipenenenue MakcBeiia 1o MOAYJIIO CKOPOCTH.
Haxoxnenne nHanbomnee BEepOSITHOI, CpeaHe,
CPEOHEKBAAPATHYHON CKOPOCTEM. ...eeeeiviieeriiiieeeniiieeeniieeeeeiieeeeeieeees
10.3. BapoMeTPUIECKAST POPMYITA ..evevveenrrenrieeeenerenereereeeeesieesseessnens
10.4. PacnipesieneHUE BOIBIIMAHA ......cc.vvveeeeiiieeeniiieeeeiieeeeiieee e
11. 9neMeHThbl GU3UYECKON KUHETUKHU.
ABJIEHUSA IEPEHOCA B TABAX .vveeerurieeeriiieeeeriieeeeeniteeesnarteeesnreeesssseeessnseees

11.1. Cpenusas miwHA Mpodera W 4acTOTa CTOJKHOBEHHH MOJICKYII ....

11.2. OOuuit BUIT YPABHEHHUS IIEPEHOCA ...evvverereerenereasreeseesseessnesnenns

11.3. Iuddyzus u ko3pPunueHT TUPQYZUR ....ocvevreieiieiieiieriieeees

11.4. TermonpoBOIHOCTE M KOIPPHUITUEHT TEIUTONPOBOAHOCTH ........

11.5. BsazkocTh ¥ K03 (PULIHUEHT BIZKOCTH ...............

11.6. BpoyHoBckoe aBmxkeHne u Aud y3ust

11.7. Ceuenust MOTJIOMICHUS U PACCESHUS YACTHII.

TpaHCHOPTHPOBKA YACTHI] UEPE3 CPEIIBL -..cenvenreerreenueernreenieenveesieeseenns
12. [lepBoe HAYAJIO TEPMOJMHAMUKH .....ccceevvrreerrrreeeaierreeeainireeessreeeennnns

12.1. TlepBoe Ha9aIo TEPMOIUHAMUKH H 3aKOH

COXPAHEHHUS DHEPTH . ..c..uveuveenieeieenieeniteeteeteenseesseesmeesaseeseenseesueesunenas

MepeiiTn Ha CTpaHuLy ¢ NOJHOI Bepcueli»



http://rucont.ru/efd/287123
http://rucont.ru/efd/287123
http://rucont.ru/efd/287123
http://rucont.ru/efd/287123
http://rucont.ru/efd/287123
http://rucont.ru/efd/287123
http://rucont.ru/efd/287123
http://rucont.ru/efd/287123
http://rucont.ru/efd/287123
http://rucont.ru/efd/287123

MepeiTn Ha cTpaHuLy C NOMHOW Bepcuen»

12.2. Pabota u termora. Pabora, coBepimaeMas razom

B PA3TTUTHBIX H3OTIPOTICCCAX .evrerrrrrerereernrerersreessseeessseesssessssssessseesssseees 109
12.3. BHyTpeHHsIs SHEprus uaeanbHoro raza. CTerneHu CBoOO b
MOJIEKYJI. 3aKOH O PABHOMEPHOM paclpeie]ICHHH YHEPTHH

IO CTETICHIM CBOOOIBL .. ..euvientieiieeiieeieeteeteesseesueeenteeseesseeseeesanesneeans 111
12.4. TemnoeMKOCTh HJICAILHOTO ra3a MpY OCTOSIHHOM 00beMe

U IaBJICHUH. YPABHEHUE MaAMEPA ....eovuviniiiiiiiiiniiinieeieciecniecnee e 113
12.5. AnmnabaTHBIN TIporiecc. BBIBOM ypaBHEHHS aqnadaTHl.............. 115

13. Bropoe Ha4ya/jlo TepMOAWHAMUKHU. IHTPOMH ...c...eenvvennnnnne.
— 131 PopMyIHPOBKMBTOPOFro-HavYaJla TEPMOIMHAMUKH
13.2. KITJI KPYTOBOTO TIPOIIECCA ..c.nvveeerreenereennreeanneeesnneeasneesnseesnseeenns
13.3 Huxkn Kapno. KIIJ] uaeanbHo#M TEMI0OBOM MalllUHEI.
TeOPEMBI KAPHO .....viiieiiiiieeiiiieeiieeettee ettt e e e 121
13.4. DuTponus. I3MeHeHne SHTPOITHHU B IIPOIleccax
UJCATBHOTO Ta3a. DHTPONHUS U TEPMOJUHAMUYECKAS BEPOSITHOCTb.

DOPMYITA BOIIBIIMAHA......ceeeiiiiiieeiiiieeeriiieeeeieeeeeiieeeenireeeesneeeesenneeas 124
14. PeasibHble rasbl. ArperaTHble COCTOSIHUSA
1 ROEE10):13 (S0 103 01500 Ji 02 (USSP 127
14.1. YpaBHenue BaH-nep-Baanbea.......ocooveeveeniiniiiiiiinecnecnicnnens 127

14.2. ArperaTHble COCTOSIHUS U (pa30BbIC MIEPEXOIBI.

M30oTepmbl BaH-1ep-BaambCa.......cuveviviiiiiiiiiiiiiiieeccee e

14.3. BHyTpeHHss SHEPTUs peallbHOTo ra3a
@u3snyecKre KOHCTAHTBI U BEJIHUMHDBI .....cccueevuieniienieenieeaieenieenieesieesneens
[IpEAMETHBIN YKABATEIDB. ...cueeeieeieeniieniieeieeieeteenieesieesneesmteeteenieesaeesaeenas

6
MepeiiTn Ha CTpaHuLy ¢ NOJHOI Bepcueli»


http://rucont.ru/efd/287123
http://rucont.ru/efd/287123
http://rucont.ru/efd/287123
http://rucont.ru/efd/287123
http://rucont.ru/efd/287123
http://rucont.ru/efd/287123
http://rucont.ru/efd/287123
http://rucont.ru/efd/287123
http://rucont.ru/efd/287123
http://rucont.ru/efd/287123

