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Becennnii cemectp 2012

WunuBuayanmzanys MaTepHUaTbHBIX TOUYeK. JlarpamkeBsl KOOPAWHATEL, JIATPAHKEBO OMFCAHNE IBIKEHUS
crutonrHo# cpeapl. CropocTh, yckopenue. [lose BekTopa cKopocTu. DHIepoBO ONMMCAHNE ABIKESHUS.
Ilepexon ot omHOTO crioco6a omucaHus K Ipyromy. [lomHas, yacTHas 1 KOHBEKTHBHAS POU3BOJHBIE TIO
BpeMeHH. BeIunciieHne yCKOpeHHs TIPH SIIIEpOBOM OMMUCAHHH. TpaeKkTopru ABMKEHUS U JTMHUH TOKA.

KpuBonmneiinsie cucteMspl KoopanHaT. JIOkambHBIN ¥ B3aUMHBIN 6a3uckl. KoBapruaHTHEIE,
KOHTpaBapHaHTHBIE U CMENIaHHbIE KOMIIOHEHTHI BEKTOPOB B TeH30poB. [Ipeobpa3oBanie KOMITOHEHT
TEH30POB M BEKTOPOB IMPH 3aMEHE CHCTEMbI KoopauHaT. CHMMETpUYHbIE 1 aHTUCUMMETPUYHBIE TEH30PBI
BTOpOTO paHra. TeH30ps! 4eTBEPTOro paHra. AnredpandecKue onepanuy HaJl TEH30PaMH.

KoBapuantHoe nu¢depeHnpoBanue BEKTOPOB U TEH30pOB BTOPOro paHra. Bektop rpaauenra.
I'paguent cxamsipHoit GpyHKIMH. JlMBEpreHnys U pOoTop BEKTOPHOTO Mo, BekTopHOE U cMelaHHoe
IpoM3BeIcHHE BEKTOPOB. Brruncnenue 00beMoB.

AKTyanpHOE U Ha4aJbHOE COCTOSIHUSA. TeH30p rpaauenTa mecta. [Ipeobpa3zoBanue MaTepHaabHbIX
otpeskoB. Tenzop nucropcun u Mephl nedopmaruu Komm-I'praa n Ansmancu. CoOCTBEHHBIE BEKTOPHI H
coOCTBeHHBIE 3HAUCHUS Mep Aedopmariuii. ['eomeTpudecknii CMBICT COOCTBEHHBIX 3HadeHHi. [lomspHoe
pasioskeHre. MyJNbTHINIMKaTUBHOE IPEACTaBlIeHHE IPe0o0pa3oBaHNsl OKPECTHOCTH MaTepHalbHON TOUKH
nipu nedopmarmn. Tersopsr nedopmariuii. BeipaxeHne depes BEKTOp MepeMenIeHIs.

Tenzop manbix geopmarnmii. 'eoMeTprudeckuii CMBICT KOMIIOHEHT. TeH30p ckopocTeit aedopmarmii.
AIIUTUBHOE NPEACTABICHUE TPeoOpa30oBaHUsI OKPECTHOCTH MAaTE€PUANBbHON TOUKH IIPU MaJlbIX U
0ecKOHEeuHO MalbIX aedopManusix. BekTop Buxps u auBepreHuus BeKTopa ckopoctH. M3menenue
o0BpemMa Mpu KOHEYHBIX, MAJIBIX 1 OECKOHEYHO MaJIbIX Je(popManusix.

3aKOH COXpaHEHHs Macchl IIPH JIarpaHkeBoM onucanuu. JuddepeHunpoBanre no BpeMeHN HHTETpaa,
B3ATOTO MO UHJUBHUYyaIbHOMY 00beMYy. Y paBHEHHE COXpAaHEHHUS MacChl (YpaBHEHHE HEPa3phIBHOCTH)
IpY 3HIEPOBOM ONKCAHHU.

OObeMHbBIE B MOBCPXHOCTHBIC CUJIBI. BeKTOp BHYTPCHHUX HaprDKeHPIﬁ. 3aK0oH M3MEHEHHS KOJIMYSCTBA
JABWOKCHHA. KOHTpaBapI/IaHTHBIe BCKTOPHBI HaHpHX(eHHﬁ. 3aBHCHMOCTD BCKTOpa HaHpSI)KeHI/Iﬁ OoT
OpHUCHTAlUH IIJIOLIAAKH. TeHsop HaHpSI)KeHI/Iﬁ Kommm. ®u3ndeckuii CMBICT KOMIIOHESHT TEH30pa
HaHpSI)KCHI/Iﬁ B ICKAPTOBLIX KOOpAUHATAX.

Juddeperunanprbie ypaBHEHUS ABMKEHHS CIUIOLIHOM CpPeJibl B IEKAPTOBBIX U KPUBOJIMHEHHBIX
KOOpAWHATaX. 3aKOH U3MEHEHHUS] MOMEHTA KOJIMUYECTBa ABHKEHHI. CHMMETPHYHOCTB TEH30pa
HaIpsOKECHUH.

KoMmoHeHTHI TeH30pa HAPSDKEHUH B KPUBOJIMHEHHBIX KoopanHaTax. du3nyeckre KOMIIOHEHTHI.
CMbIcT cOOCTBEHHBIX 3HaYCHUH T€H30pa HaNpshKeHuH. [ TaBHbIe ocu M MHBapUaHTHI TEH30POB
HanpspKeHUi n Masbix gedopmanuii. TenzopHas mosepxHocTs. LllapoBoii TeH30D.

Ornpeaensonye COOTHOMEHUS UAeaAIbHON KUAKOCTH. OHOPOAHAS )KUIKOCTb. HECKUMaeMas
JKUIKOCTBHIO 3akoH Apxumena. [TonHas cucreMa ypaBHEHHUM 11 HECOKMMAeMOUM OJHOPOIHON U
HEOJHOPOJIHOM kUIKOCTU. bapoTponHas »kxuakocts. ['paHnyYHbIE U HaYaNbHBIE YCIOBUS B CIy4yae
HWJICATBHOM JKUJIKOCTH.

VYpaBHenus apmwxenus B popme I'pomexu-Jlemba. Unterpan bepaymnu B cinydasx HeC)KUMaeMoi 1
0apoTPONHOI KHUIKOCTHU. 3a1a4a O BEITEKAHNUH HEC)KUMAEMOW JKHIKOCTH U3 COCY/Ia.



IIpennonoskeHus TMHEHHON TeOpUH yIIpyrocTh. 3akoH 1'yka. IToHSITHS H30TPOTIHMHN ¥ aHU30TPOTIHH.
Uncmo He3aBUCUMBIX YIIPYTHX MOCTOSIHHBIX JJISI Pa3HBIX CIy9YaeB aHU30TpONHH. 3aKoH ['yka 1y
M30TpONHOM cpeapl. COCTOSHUS YHCTOTO CIIBUTA, OTHOOCHOTO PACTSDKEHUS - CKATHSA, BCECTOPOHHETO
pacTspkeHus - ckartusd. Moxymnu casura, KOHTra, BCeCTOPOHHETO PACTSIKEHHS - COKATHUs, KOd(hQUIIMEHT
Ilyaccona, mapametpsl Jlame.

VYpasaenns Jlame. |'panndHbIe M HaYaIbHBIE YCIOBUS. 3a/1aya ONpeeIeHNs N3MEHEeHHs 00beMa
YOPYroro NWINHIPA, HAXOASIIErocs Ha TIIaKOH ITOBEPXHOCTH O] IEHCTBUEM CHIIBI TSDKECTH.

Bsskas sxuakocts. 3akoH HaBbe - Ctokca. YpaBHeHus apmwkerus Hasre - Ctokca. [lomHas cuctema
YPAaBHEHUH IJ11 ONHOPOJHON U HEOAHOPOIHOM BS3KOM KUIKOCTU. TUIMYHBIE KPAaeBbIE YCIOBUSL.
HauanbHeie ycnoBus.

Pasmeproctn pusmueckux BenmmduH. 11 - Teopema.

Teopema 006 H3MEHEHNN KHHETHYECKOW SHeprun. PaboTa BHYTPEHHNX W BHEITHUX CHIL.
Brruncnenue paboTsl BHYTPEHHHUX CHII B CITydae MOZeINel HIealbHOHN XUIKOCTH U JINHEHHON TeOpHH

YIOPYTOCTH.
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TepmoauHaMuuecKue napaMeTpsl 1 npoueccsl. TepMoanHaMudeckoe paBHOBecHe. PaBHOBeCHBIE U

HepaBHOBeCHbIE npouecchl. OOpaTtumble 1 HeoOpaTuMble poueccsl. [lonHast sHeprus. Buytpennss

SHEPrus. 3aKOH COXPaHEHHUS MOJHOU SHEPTUU - IEPBbII 3aKOH TepMOAuHAMUKH. [I0BEpXHOCTHBIN U
MacCOBBII NPUTOKHU Teruia. BekTop nmoToka Temia. Y paBHEHUE NPUTOKA TEIIa. Y paBHEHHUE IPUTOKA
TEeIIa JUIsl UACAIbHON )KUIKOCTH.

JByxnapamerpuueckue cpeapl. CoBepIIeHHBIH ra3. TermIoeMKoCTH Py MOCTOSHHOM 00beMe U TIPH
MOCTOSTHHOM jAaBnieHun. @opmyna Maiiepa. AaradaTHdeckne U H30TEPMHUECKUE TIPOIIECCHI.
[TonutponHsli mpouecc.

ITuxn Kapno. O6parumsbie u HeoOpaTumble mukibl. KITJ mukna Kapro. BTopoii 3akoH TepMOAMHAMUKH
(nBe popmynupoBkn). Teopema KapHo. AGcomoTHas Temneparypa. DKBUBaJICHTHOCTh (POPMYITUPOBOK
BTOPOT'0 3aKOHA TEPMOANHAMHUKH.

ITpousBobHBIE 3aMKHYTHIE Tipouiecchl. KonndyecTBeHHas GOpMyINPOBKA BTOPOTO 3aKOHA
TEPMOJIMHAMUKY 7151 00paTUMBIX U HEOOPATUMBIX MIPOLIECCOB. DHTPOMNUS. DHTPONHS COBEPIICHHOTO
raza. M3otepmsbl coBepieHHOTo ra3a. Aauabdara Ilyaccona. Llukn KapHo amnst coBepiieHHoro rasa.

TepMoarHaMUYecKHe MOTEHIIUANBI IByXITapaMeTpruaeckux cpea. CBoOOIHAS SHEPTHs, SHTAIIBIINS,
norenuan ['nocca.

Mopenu naeanbHOU HECKUMAEMON U UIICATbHOM C:KMMaeMOM TEIUIONPOBOAHOM xuakocTel. IlonHas
cUCTeMa ypaBHEHHUI. MoJienb COBEPIIIEHHOTO Ta3a.

Mopens BS3KOH TEMIONpoBOAHOM )uakocTH. 3akoH HaBre-Crokca. 3akoH @ypse. Auccunamus
MexaHndeckon sHepru. [lomHas cuctema ypaBHEHUH.

TennoeMKOCTH PHU MOCTOSHHON eopMaly U IPU OCTOSHHOM HanpshKeHUH. MOAyIu ynpyrocTH Juis
annabaTuiecKux 1 u3oTepMuueckux npoueccoB. CootHomenus Joramens-Helimana. CBs3anHast
CUCTEMA YpaBHEHUI TEpMOYNPYroCcTU. Y paBHEHHE TEIUIOIPOBOIHOCTH.

[loBepxHOoCTH pa3pbiBa B CIIOMHBIX cpeaax. [Ipumepsl. CuiibHBIE U cnadble pa3pbIBhL. 3agada o0 yaape
10 NOIyOEeCKOHEYHOMY CcTep>kHI0. OZHOMEpHOE BOIHOBOE YpaBHeHHE. uddepeHnupoBanue no
BpPEMEHH WHTErpaja B3ATOr0 10 HHANBHIYaTbHOMY 00BEMY, COJIEpKAIEMY IIOBEPXHOCTh Pa3phiBa.



CooTHomIeHus Ha MOBEPXHOCTSX pa3phiBa B CILIONIHON cpene. KoHkpeTuzaius 1 uaeanbHbBIX CPe/l.
CKauk¥l YIUIOTHEHUS U pa3psHKCHHUS.

Annabata ['foroano. CKOpOCTh pacpOCTPaHEHHS ClIa0BIX CKauKkoB. CKOPOCTh pacIpOCTPaHCHHUSI
CKa4KOB YIUIOTHEHUS. 3a7a4a O MOpIITHE.

YpaBHeHHS OBWKEHUS UACATBHON )KUIKOCTH B (popme ['pomexu-Jlemba. Oynkius naBnenus. Unarterpain
bepnymm. Marterpan Komm - Jlarpamka. OnementapHast Teopus cornia JlaBais.

CKopocTh UCTEUEHUS H/ICATBHON HECKMMAEMOH JKUIKOCTH U3 COCY/Ia MO AEHCTBUEM CHIIBI TSKECTH.
CKOpOCTh UCTEUEHHSI HICATHHOTO COBEPIIEHHOTO Ta3a M3 COCy/Ia MO/ IEHCTBUEM IIeperaia JaBIeHHs.

PacnpocTtpanenre MabIX BO3MYLIEHUI B UA€aIbHOM cpenie. JInHeapu3auus U CBeIEHUE K BOJTHOBOMY
ypaBaenuto. Ceprueckne BomHbL. CkOpocTs 3ByKa. Dddext Hommrepa. Konyc Maxa.

IIpocTpaHCcTBeHHBIC TOTCHIMAIBHEBIE TeueHNs. VicTounnky 1 numonn. [{Bmkenne chepsl B HIeaaTbHOM
Hec)KuMaeMo kunkoctr. Cuna conpotusieHus. [lapamokc Jlamamobepa. [IprcoenmHeHHas Macca.

TedeHune BA3KON HEC)KUMAEMOM KUIKOCTH 110 TpyOam. Teduenne Ilyaseiins. Uncno Pefinonmpca.
JlamuHapHbIe U TypOyJI€HTHBIC TEUESHUSI.

[Inockue Teuenus. yHKUUSA TOKA U KOMIUIEKCHBII noTeHuuan. MIcTouyHuK 1 Buxpb. Junoins u
BHUXPEUCTOYHHK.

Buxpeoe Teuenue. Buxpesslie muann u TpyOku. CoxpaHeHHe NUPKYISIMN CKOPOCTH (TeopemMa
Towmrmcona). CoxpaHeHrEe TOTEHITMALHOCTH TeueHus (Teopema Jlarpamxa).
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PacnpocTtpanenue miockoil BOJHBI B HIEaTbHON cxkuMaeMol cpene. Pemenus Pumana. OnpokuasiBanue
MPOCTOM BOJIHBI.

3azavya 0 Kpy4eHNH IWINHAPUIECKHUX YIPYTHX cTepskHeld. DyHKIUSA HaNps KeHUH IPHA KPyUYEHHUH.
Amnanorus ¢ TeueHuem Ilyazeitns.

YpaBHeHm{ JIAMUHAPHOI'0 MMOTPAHUYHOTO CJI04.

BapuauronHoe ypaBHEHUE U BapUAllMOHHBIN NpuHLUI JlarpaHxka B TMHEHMHOU TeOpuun
yopyroctu. Meton Putna.

TeopeMa CINMHCTBCHHOCTHU B CTaTUYCCKON 1 ,Z[HHaMH‘IeCKOfI 3aladax TCOpHHU yIIpyroctu B
MEPEMCIUICHUAX.

®opmyna Yesapo. YpaBHEHUS] COBMECTHOCTH MJIBIX e opManuil.
ITnockoe nehopMUPOBaHHOE U IUIOCKOE HANIPSKEHHOE cocTosIHUS. OO00IIEHHOE TUIOCKOE HAIPSKEHHOE
cocrosHue. OyHKIMA HanpspkeHu Opu. CBegeHue K 3a1aue A1l ONrapMOHUYECKOTO YPaBHEHHSI.

3agaua Jlame o TpyOe mox AelicTBHEM BHYTPEHHETO U BHEIIHETO 1aBICHUI.
3amaya 0 4yucToM M3rude OajkH.

MeTo/1bI TEOPUU CONMPOTHUBIICHUSI MAaTEPHAIIOB B 3a/1a4ax 00 u3rube 0aoxk.
Bonnsl B ynipyroit 6e3rpaHnyHON U30TPOIHOM cpene. CKOpPOCTh MPOJIOIBLHBIX U MOTEPEYHBIX BOJIH.
IToBepxHOCTHBIE BOJIHBI Pases.



OCHOBHBIE TIOHATHS TCOPHUH INIACTUIHOCTH. Y CIIOBHS TIACTHYHOCTH Mm3eca u Tpecka.
Hedopmanmonnas reopus. Teopust TedeHUs. ACCOIMHUPOBAHHBIN 3aKOH.
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