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JlabopaTopnas pa6ora Ne 1
«MeTo/1pl HayYHOTO TTO3HAHUS U PU3NYECKAs KapTa MUpa»

[enp pa®oThI: 3HATH METOABI HAYYHOT'O MO3HAHUS U (PU3UYECKYIO KapTy MUpa

1. KpaTkue TeopeTudecKrue CBEICHHUS

Hayynas kaptuHa mMupa B CTPYKTYpE€ MHPOBO33PEHHS HALIEr0 COBPEMECHHUKA
3aHUMAaeT JIOMHHUpYIOLIee mojoxeHue. [lockonpKky Hayka HalpaBieHa Ha U3yYEHUE
OOBEKTUBHBIX 3aKOHOB Pa3BUTHUS YHHUBEpPCyMa, HayyHasi KApTUHA MUpA KaK MIMPOKas
NaHopaMa 3HaHUW O TPUPOJIE W YeIIOBEUeCTBE, BKJIouarolias B ceds Haubosee
BaXKHbIE TEOPHUM, TUMOTE3bl M (PaKThl, MPETEHAYET Ha TO, YTOObI OBITH SIPOM
Hay4YHOr0 MHPOBO33peHUsl. MUPOBO33pEeHUE MMOHUMAETCSA KaK CHCTEMa B3IUIJA0B Ha
MUp B LEJIOM M TMPEACTAeT KaK CIOXHBIM CIUIaB Tpaauluid, OObYaeB, HOPM,
YCTaHOBOK, 3HaHWW W OLIEHOK. HaydHas kapTMHa MHpa ONMpAETCsA Ha JTOCTOBEPHBIE
3HaHUS M TPEJCTaBIseT COOOM HE NPOCTO CYMMY WM SKJICKTHYECKUM HalOop
(GparMeHTOB OTIEJIbHBIX JIUCUMIUIMH. Ee Ha3HaueHue cocTOUT B 0OecleueHuu
cuHTe3a 3HaHui. OTCl0/a BbITEKAeT HHTErpaThBHAas (PYHKIUS HAy4yHON KapTHHBI
mupa. Kak Obl HUYTOXXKHAa HU ObUIa CyMMa JIIOJCKUX 3HAHUM, BCErjla HaXOJIWJIUCH
MyZApeLbl, MbITAOMMECS HA OCHOBAHUM ITOCTOSSHHO HUYTOKHBIX JAHHBIX BOCCO3JaTh
KapTuHy mupa. [IpuHATO CUMTaTh, UTO Hay4YHAsl KapTHHA MUpPA MPU3BaHA BBINOJIHATH
3alayy YNOpPSAOYMBAHMS, CHUCTEMAaTHU3allMd Hay4yHbIX JaHHbIX. OnHa 00001Iaer
pa3IMYHbIE OTpACid, BETBM HAy4YHOro 3HaHuA. Onupasch Ha COBPEMEHHBIC
NOCTHKEHUs YaCTHBIX HAyK, Hay4dHas KapTHUHA MUpa IIUPOKO  BHEJIPSET,
MpoNaraHAupPyeT UJICK0 HAYYHOCTH [0 OTHOLIEHUIO KO BCEM IPOSIBICHUSM IIPUPOJIBI,
oOmiecTBa U 4enoBeka. HaydHas kapTMHa MUpa HE MPOCTO OMHUCHIBAET MUPO3/IAHUE,
BOCIIPOM3BOJSl OCHOBHBIE €T0 3aKOHOMEPHOCTH, HO 3aJ1a€T CUCTEMY YCTAHOBOK U
MPUHIIMIIOB OCBOCHUSI YHUBEPCYMa, BIUIECT HA (JOPMUPOBAHUE COLIMOKYJIbTYPHBIX U
METOJ/IOJIOTUYECKUX HOPM Hay4dHOro uccieaoBanus. [loaromy He0OX0aUMO rOBOPUTH
0 ee HopMaTuBHOM (QyHKIUU. OCHOBHBIM KPHUTEPHEM, Ha KOTOPBIA OMHUpAETCS
Hay4dHas KapTUHA MHpA, ABJISIETCS OObEKTUBHOCTb, KOTOpas (PUKCUPYET COBMHAJCHUE
3HAHMSI CO CBOMM OOBEKTOM U YCTPAHSAET BCE, YTO CBSI3AHO C CYyOBEKTHUBHBIM HAJIETOM
B I[I03HABATEJIbHOW JeATeNbHOCTH. (OOBEKTUBHOCTH HAMpaBl€HA Ha H3yYEHHE
CylIHOCTH caMoi Bemu. COBPEMEHHOM HAy4YHOW KapTUHE MHpa CBOWCTBEHHA
CTPOroCTh, JOCTOBEPHOCTh, 0OOCHOBAHHOCTD, JIOKa3aTelbHOCTh. OHA MpeCTaBIsAET
MHp KaK COBOKYIMHOCTb MPUYUHHO OOYCIIOBJIEHHBIX COOBITUII U MPOLIECCOB,
OXBaTbhIBAEMBIX 3aKOHOMEPHOCTBIO. Hayynasg xaprtuHa Mwupa onuvpaercs Ha
COBOKYITHBI TOTEHUMAJ] HAayKd TOM wiM uHOW »3mnoxu. [loatromy He cuenyer
cOpachIBaTh CO CYETOB UCTOPUYHOCTh HAYYHOM KapTHUHBI MHUpPA, MOAYEPKHUBAIOIIYIO
IpEAENbl TEX 3HAHWW, KOTOPBIMHU pacIiojlaraet yeaoBeuecTBo. HayuHnas kaptuHa mMupa
NpeacTaBisgeT coOOW CHHTE3 Hay4YHbIX 3HAHUM, COOTBETCTBYIOIIMX KOHKPETHO-
HUCTOPUYECKOMY MEPUOTY Pa3BUTHUS YEIOBEUECTBA.



OyHKIMKM HAyYHOUW KapTHHBI MHpa (IOJDKHA OBITh HAIJISATHOW: TCOPETHYCCKHE
UJIeU BU3YAJIM3HPYIOTCS C MOMOIIBIO 00pa30oB): a) yYCHOMY 3TO HYXHO, TaK KaK OH
TOKE YEJIOBEK, HAJIO0 aIallTUPOBATh TCOPHUIO K PealbHOMY MUPY; 0) JJIs OpraHu3aluu
OOIIIEHNST HAYYHOTO COOOINECTBA; B) CPAaBHEHUE TEOPHI B PaMKax HAyYHOW KapTHHBI
MHUpa, caMa HayyHas KapTHHA MUpPaA OCYIIECTBIISET CEJICKIMIO TMIIOTE3; T) Hay4dHas
KapTWHA MUpPA y4acTBYET B CO3JJaHMU HOBBIX TEOPHIl; 1) omnepalmoHaibHas QyHKIUs
— U3MEPUTENBHBIA TPOIEAYpPhl, B OTCYTCTBHE Teopuu (CTapas ymepsa, HOBas €Ile He
paboTaeT) SKCIEPUMEHT MpejrnoiaracT padboTy B paMKax TEOPUU WM HayYHOH
KapTUHBI MUPA; €) 4TOOBI 00IIIECTBO MOHMMAJIO YUCHBIX.

Hayunyio kapTUHy MHpa MOKHO pacCMaTpuBaTh B Y3KOM CMBICJE CJIOBa, Kak,
HampuMmep, (u3nueckyr0 KapTUHy Mupa (MEXaHHYECKY, 3JCKTPOMArHUTHYIO,
KBaHTOBO-MEXaHHYECKYI0), MEHSIONIYIOCS IO MEpe pACHIMPEHHs H YIIyOJICHUS
3HaHuil. I[logoOHBIE KapTUHBI €cTb B JIIO0OM Hayke, BKJIOYas BOEHHO-
CTPAaTEru4YeCcKyl0 WIH COLMAIBHO-TIOJIMTHUECKYIO0 KapTUHY MHUpa. MOXKHO U JOIKHO
MPEeACTaBUTh KapTHUHY MUpa B 00Jee MUPOKOM HAYYHOM IUiaHe. To eCTh MOCTUTHYTh
OoJiee MUPOKYI0 TaHOPaMy 3HAHHUI O PUPOJIEC U 0OIIECTBE.

Haubonee wccnenoBana (¢u3uka, TpU HAYYHBIX KapTUHBI wMupa: 1)
Mexanuctudeckas (koner 16 — 17 BB., amumeit, [ekapt, HploTOH) B mpOTHBOBEC
apUCTOJICTICBO-NITOJIEMEEBOM; 2) ayeKkTpoauHamuyeckas (Bropas mosnoBuHa 19 B,
Makcgemn, ®apaneii); 3) kBanToBO-pensiTuBucTckas (1920e rr.), morpeboBaia
MEPEOCMBICIICHUSI HJE€U JACTEPMHHALIMM: [0 OTOT0 CYUTAIM, 4YTO BCE MOXKHO
MPOCUYUTATh, OJIHA IPUYUHA — OJTHO CIIEJICTBHE, IOTOM BEPOSITHOCTHBIN IE€TEPMUHU3M,
3nech — Henb3s (['eiizenOepr, DuHmITelH: «bor He WrpaeT B KOCTH» - TPOCTO
UCCIICIOBATEIH CIIIE YETr0-TO HE 3HAIOT).

Hayunas kapTuHa Mupa Kak HIMpOKasi aHopama 3HaHHWM O Mpupojie U 00IIecTBe,
BKJTIOYAIOIas B ce0s1 Hanbosiee Ba)KHbIE TEOPUH, TUMOTE3bI U (haKThl, IPETCHIYET Ha
TO, YTOOBI CTaTh SIPOM MUPOBO33peHUs. OHa (3Ta KapTHHA) 0000IIaeT pe3yabTaThl
pa3NUYHBIX BETBEM HAay4HOrO IO3HAHMS, OMHUPAsICh HAa COBPEMEHHBIE JOCTHUXKEHUS
YaCTHBIX HayK. B HayyHOW KapTMHE MHUpAa TOJHONPABHOE MECTO 3aHUMAIOT
JOCTHXKEHUSI €CTECTBEHHBIX, TYMaHUTAPHBIX U TEXHUYECKUX HAYK.

OBOJIIOIIMSL  COBPEMEHHOM HAyYHOM KapTUHBl MHUpAa HOPEAIoJiaract
JIBUKEHUE OT KIIACCUYECKOW K HEKJIACCHYECKOW M IMOCTHEKJIACCUYECKOW €€ CTaJHH:
A) Kiaccuueckass cragus. EBpomelickas Hayka cTapToBajla C  HPHHSATHUS
KJIACCUYECKOM HAay4YHOM KapTHHBI MHpa, OCHOBAHHOW Ha JOCTHKEHUsAX KorepHuka,
['asmmes w  HpooTOHa W TOCHOACTBOBABIIEM HAa NPOTSHKEHUH — JIOCTATOYHO
MPOJOJKUTENBHOTO Mepuoja BpeMeHH. OObSCHUTEIbHBIM 3TaJOHOM CYHMTAJIACh
OJIHO3HAYHAasi MPUYMHHO-CJIEACTBEHHAas 3aBUCUMOCTb. I[lpomuioe ompenensio
HACTOSIIIIEe TakK JK€ HM3HA4YalbHO, KaK W HacTofAllee omnpenensio Oynymiee. Bce
COCTOSIHUSI MUpa MOIJIM ObITh MPOCUUTAHBI M MpejcKka3aHbl. Kiaccuueckas kapTuHa
MHUpa OCYIIECTBIsIa ONHMCAaHUE OOBEKTOB, Kak ecild Obl OHM CYIIECTBOBAIU
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M30JIMPOBAHHO, B CTPOrO 3aJaHHOM cucteMe KoopauHat. b)Heknaccuueckas kaptuHa
MHpa, MPHUILEANIasi Ha CMEHY KJIAaCCHUYECKOH, POAWIACH IIOJ BIUSHHUEM IEPBBIX
TEOPUH TEPMOJMHAMUKH, OCHAPUBAIOIIMX YHHUBEPCAIBHOCTh 3aKOHOB KJIACCHYECKOU
MexaHuKu. C pa3BUTUEM TEPMOJMHAMUKHN BBISICHUJIIOCH, YTO KUIAKOCTH U T'a3bl HEJb35
MPEICTaBUTh KaK YUCTO MeXaHU4ecKkue cuctembl. CKIaapIBaIOCh yOeKACHUE, YTO B
TEPMOJMHAMUKE CIIy4YalHbI€ TMPOLIECCHl OKAa3bIBAKOTCA HE YEM-TO BHEIIHUM H
MOOOYHBIM, OHM MMMAaHEHTHBI cucTeme. [lepexoq K HEKIaCCMYECKOMY MBIILICHUIO
OBLIT OCYIIECTBJICH B MIEPUOJ] PEBOJIIOIIMH B €CTECTBO3HAHNU Ha pyOexe XIX—XX BB.
B Hexsaccuueckoil kapTUHE MUpa BO3HUKaeT Oojee rulkas cxema JAETepMHUHALINH,
YYUTBIBACTCS  POJdb  Ciydas. B) TIloctHeknaccuueckas craaus. OOpa3s
MOCTHEKJIACCUYECKOM KapTHUHBI MUpa — JPEBOBHAHAs BeTBslasici TIpaduxa —
pa3paboTaH ¢ y4eToM AOCTHKeHUM Oenbruiickoi mkonsl W. Ilpuroxuna. C camoro
Havaja ¥ K J000My [JaHHOMY MOMEHTY BpEeMEHH Oyjayiiee ocCTaeTcs
HEONPEACIEHHbIM. Pa3BUTHE MOXKET MOWUTH B OJHOM W3 HECKOJIbKHMX HaIlpaBJICHUH,
YTO 4Yallle BCEro ONpeAeNsIeTcsl KaKUM-HHUOYIb HE3HAYUTEIbHBIM (AKTOPOM.
JlocTaToyHO JHIIb HEOOJBIIOTO IHEPreTUYECKOr0 BO3JEUCTBUS, TaK Ha3bIBAEMOIO
«yKoJa», 4ToObl CUCTEMA MEePECTPOUIIach, U BOSHUK HOBBIM ypOBEHb opraHusanuu, B
COBPEMEHHON MOCTHEKJIACCUUECKOW KapTHHE MHUpa aHaJu3 OOIIECTBEHHBIX CTPYKTYP
MPEANOJIaraeT HUCCIEA0BAHUE OTKPBITBIX HEIMHEHHBIX CUCTEM, B KOTOPBIX BEJIHKa
pPOJIb UCXOJHBIX YCIOBUHM, BXOJSALIMX B HUX HHAMBHUJIOB, JIOKAIbHBIX MU3MECHEHUN U
ciy4aiiHbIX (¢akTopoB. W ecium B HEKIACCHUYECKOM KapTUHE MHpa HU3y4aroTcs
CaMOpPETYJIMPYEMBIE  CHUCTEMBI, TO B  IOCTHEKJIACCUKE peyb  HIET O
CaMOOPTaHMU3YIOIIMNXCS CUCTEMAX. 3/1€Ch B LICHTPE BHUMAHUS HAXOUTCSI OCMBICIICHUE
MPOLIECCOB CUHEPIEHTUKH, BEChMA AKTYaJIbHBIX B COBPEMEHHBIX HCCIIEIOBAHUAX
nocnegHux  gecsatuinetuid.  CHHEPreTMKy —  TEOpUI0  CaMOOpraHW3alHH,
XapaKTEepU3yIOT, HCIOJIb3YS CIAEAYIOIINE NOHATHS: CAMOOPTraHU3alusl, HEJIMHEWHOCTB,
OTKpbIThIE cHucTeMbl. CHHEpreTuka H3y4aeT OTKpBIThIe, T.€. OOMEHMBAIOIUECH C
BHEIIHUM MHPOM  BEIIECTBOM, OJHeprued u wuHpopmauuend, cucremol. B
CUHEPreTMYecKOM  KapTHMHE  MHpa  LApPUT  CTAHOBJIEHUE,  OOpPEMEHEHHOE
MHOTOBAPUAHTHOCTHIO M HEOOPAaTUMOCThIO. bbiTHE U cTaHOBJIEHHE OOBEIUHSAIOTCS B
OJIHO TIOHSATUMHOE THE310. Bpems co3gaet wiM, nHauye, BBINOIHAET KOHCTPYKTUBHYIO
¢ynkuuo. HennuelHOCT MpeAnoaraeT 0Tka3 OT OPUEHTALUM Ha OJHO3HAYHOCTh U
YHU(PUIHUPOBAHHOCTh, NPU3HAHUE METOJOJIOTUM Pa3BETBISIONIETOCS IOUCKA H
BapUaTUBHOIO 3HaHus. HennHeNHOCTh Kak NmpuHUUN (UIocOGUU HAYKU OTpaskaeT
pPEabHOCTh KaK IOJIE COCYIIECTBYIOIIMX BO3MOXKHOCTEH. K HEMMHENHBIM cHCTEMaM
OTHOCAT TAaKue, CBOMCTBA KOTOPBIX ONPEACISAIOTCS MPOUCXOMSALIIMMHA B HHUX
MIPOLIECCAMM TaK, YTO PE3yJbTAT KaXJOr0 U3 BO3JECUCTBUI B MPUCYTCTBUU JPYTIOro
OKa3bIBa€TCA HHBIM, YEM B CJIy4ae OTCYTCTBMS MOCIEIHEro. JlpyruM 3HAYMMBIM
IIOJIOKEHUEM TOCTHEKJIACCUKH SBIISIETCS HApyILUEHHE NPUHLNIA KOTEPEHTHOCTH U
BO3HUMKHOBEHHE CUTYyallMH, KOIJa MaJIbIM, JIOKAJIbHBIM, BTOPOCTEIIEHHBIM IIPUYHHAM
COOTBETCTBYIOT I1100aJIbHBIE IO pa3Maxy M SIHEPreTUYECKOW EMKOCTH CIIEJICTBHUS.



2. [lopsiioK BBIMOTHEHUSI pabOThI U COJIEpKaHUE OTYETa
[TopsinoK BBIMTOTHEHHS PAOOTHI:
1) MeTo1p1 TO3HAHUS TIPUPO/IBI.
2) Hay4Hble THITOTE3BI.
3) Posb MaTemMaTHKH B (pH3HKE.
4) ®du3nyecKre 3aKOHbI U TPAHUIIBI UX IPHMEHHUMOCTH .
5) ®dusnyeckas kKapTuHa MUpa.
Conepxanue oTuera:
1) nenn paboTHI;
2) 3aaHKe Ha 1a00paTopHyI0 padoTy /IS CBOEr0 BapHaHTAa,
3) anropuUTM penraeMoro 3aaHusi ¢ HEOOXOUMBIMU MOSICHCHUSIMU,
4) BBIBOJIBI 11O padoTe.

3. KonTpoapHbIEe BOMPOCHI

1) N3mepenne GU3NYECKUX BEIMYMH U PACUET MOTPEIIHOCTEH.
2) MeTo/1bl HAyYHOT'O TTO3HAHHUS



JlabopaTopnasi pa6ora Ne 2
«MexaHnka»

[lens paGOTHI: 3HATH OCHOBBI MEXaHUKH

1. KpaTkue TeopeTuduecKkrue CBEICHHUS

MexaHnka — HaykKa O MEXaHWYEeCKOM JBWKCHUM MAaTECpUANIbHBIX TEI U
MPOUCXOISAIINX IPA 3TOM B3aUMOJICUCTBUIX MEXKY HUMH.

[Tox MmexaHnKo# OOBIYHO MOHUMAIOT TaK HA3bIBAEMYIO KJIACCUUYECKYI0 MEXAHHKY,
B OCHOBE KOTOPOM JIeKAT 3aKOHbI MexaHuku Heprorona. Mexannka HproToHa n3yyaer
JBIDKEHUE JTFOOBIX MaTepPHAIbHBIX TeJl (KpOME DJIEMEHTApHBIX YAaCTHUIL) MPH YCIOBHH,
YTO 3TH TeNa JBHXKYTCS CO CKOPOCTSMHM, HAaMHOIO MEHBLIIMMHM CKOpPOCTH CBETa
(IBMKEHHME TEJ CO CKOPOCTSIMH TMOPSIKa CKOPOCTU CBETa PACCMATPUBAIOT B TEOPUU
OTHOCHUTEJIIBHOCTH, @ BHYTPUATOMHBIC SIBJICHUS M JABUKEHHE DJIEMEHTAPHBIX YaCTHI]
— B KBAaHTOBOM MEXaHHUKe).

[Toq MeXaHMYECKHM JBHKCHUEM MOHUMAIOT W3MEHEHHE C TEUEHUEM BPEMEHH
B3aMMHOI'0 PACHOJIOKEHHS TEJ WM UX YaCTEW B IPOCTPAHCTBE . HAIIPUMED, IBUKEHUE
HEOECHBIX TeJ, KoJIeOaHUs 3eMHOU KOpbI, BO3IYIIHbIE U MOPCKUE T€UEHUS, IBHIKEHUE
JeTaTeIbHbIX AallllapaTOB M TPAHCIOPTHBIX CPEACTB, MAIIMH W MEXaHHU3MOB,
nedopmali 3JIEMEHTOB KOHCTPYKLUHUWA U COOPYXKEHHUH, ABUKEHHUE KUAKOCTEH U
ra3oB H JIp.

B MmexaHuke paccMaTpUBaKrOT B3aWMOJCHCTBHSI TeJl, PE3YJIbTaTOM KOTOPBIX
ABJIAIOTCS. U3MEHEHHUSI CKOPOCTEH TOYEK 3TUX Ten Wi ux aedopmanuu. Hampuwmep,
MPUTSHKEHUE TEJl MO 3aKOHY BCEMHUPHOIO TITOTEHHMs, B3aUMHOE JaBJICHUE
CONPHUKACAIOIINUXCSA TEJI, BO3ICUCTBUE YaCTHUL KUIKOCTH WIM ra3a JAPYyr Ha JIpyra v Ha
JBYKYLIUECS WA MOKOSIIIMECS B HUX Tena U T. II.

[Ipy u3yyeHUH ABMIKEHUS MaTEPUAIbHBIX TEJ OIEPHUPYET PAJAOM IOHATHH,
KOTOPBIE OTPAXKAKOT TE WM UHBIE CBOKWCTBA PEATIBLHBIX TEJ, HAPUMED:

— MaTepHualibHasi TOUKa — O0BEKT MPEHEOPEKMUMO MaJIbIX Pa3MEpPOB, UMEIOLIUI
Maccy. JTO IMOHATHE MOXHO HCIIOJIb30BaTh, KOTJA TEJIO JBUKETCA MOCTYNATEIbHO
WM KOT/Ia B U3y4a€MOM JIBH)KEHHHM MO>KHO MpeHeOpeyb BpalllEHUEM TeJla BOKPYT €ro
LIEHTpa Macc;

— a0COJIOTHO TBEPAOE TEJIO0 — TEJNO, PACCTOSHUE MEXAY JBYMsS JIOOBIMHU
TOYKAMH KOTOPOrO HE MEHSETCA. OTO MOHATHE NPUMEHUMO, KOIrJa MOXKHO
npeHeOpeds aedopMaimeit Tena,

— CIUIOLIHAS M3MEHsSEMasl Cpela — JTO IMOHATHE NPUMEHUMO, KOrJa MOYKHO
peHeOpeyb MOJEKYISIPHOM CTPYKTypol Tena. Ero HCmonb3yloT HpU HU3YYEHUH
JBUKEHUS JKUJIKOCTEH, Tra30B, Ae(hOpMUPYEMBIX TBEPIbIX TEI.

MexaHuka COCTOUT U3 CIEAYIOIINX Pa3aeioB:

1) MexaHWKa MaTepUATBHON TOYKH;

2) MexaHHKa a0COIOTHO TBEPIOTO Tela,;

3) MexaHHKa CIUIOUTHOM CpeJibl, B KOTOPYIO, B CBOKO 0YEPE/ib, BXOISIT!



a) TeopHs yIPyrocTu;

0) TeopHs MIACTUYHOCTH,

B) THIPOJIUHAMHUKA;

T) a3pOJIMTHAMUKA;

1) Ta30Bas JUHAMUKA.

Kaxnplii W3 MEepeyucliCHHBIX PAa3/IeioB COCTOUT W3 CTATUKU, IUHAMHKH U
kuHemaTuku. CTaTUKa — 3TO YYEHHE O PAaBHOBECHM TEJ IMOJ JeicTBHEM CHil (rped.
statos — crosiuii).

JlnHaMHKa — 3TO y4EeHHE O JIBMKCHHHU TeIl MoJ AeicTBreM cuil. KunemaTnka —
9TO YYCHHE O TEOMETPUUECKHUX CBOMCTBAX JBHYKCHUS TEIl.

KpoMe mepedncieHHbIX BBINIE Pa3/elioOB MEXaHUKH HUMEIOT CaMOCTOSTEILHOE
3HAUCHHWE TeOpHs KojeOaHWi, TEOPHUsS YCTOWYMBOCTH [BHIKCHHS, MEXaHUKA Tl
NEPEMEHHON MACChl, TEOPHSI aBTOMATHYECKOTO PETyIMPOBAHMUS, TEOPHS yaapa U JIp.

MexaHnKa TECHO CBs3aHA C APYTUMH pasjenaMu (Gu3ukd. Bosbiioe 3HaueHHe
MEXaHUKa WMEET JUIi MHOTHX pa3jelioB acCTPOHOMHH, OCOOCHHO JUIsi HeOeCHOM
MEXaHUKH (IBMKCHHUE IIAHET ¥ 3BE311 U T. [I.).

JIisi TEXHUKH MEXaHUKa UMeeT ocoboe 3HavyeHue. Hampumep, rUapoMHaMUKa,
a’pOJMHAMKKA, JUHAMHMKA MAIIHH W MEXaHHM3MOB, TCOPHS IBM)KEHHS HA3E€MHBIX,
BO3IYIIHBIX M TPAHCIIOPTHBIX CPEACTB HCIOJB3YIOT YPaBHEHHS U METObI
TEOPETUYECKON MEXAHUKH.

2. [Topsinox BBIMONHEHUS PaOOTHI U COJICPIKAHUE OTYETA

[Topsiiok BhIMOMHEHUS! pAOOTHI:

1) MexaHn4YeCKOe JBIKCHUE U €70 OTHOCUTEITHHOCTD.

2) Tpaektopws, My Th, IEPEMEIICHUE, CKOPOCTh, YCKOPEHUE.

3) VYpaBHEHUWs TPSMOJIMHEHHOTO PABHOMEPHOTO H  TIPSMOJIMHEHHOTO
PaBHOYCKOPEHHOTO JBHKEHUS.

4) KprBoJIMHEWHOE JTBIKCHHE ITOCTOSTHHOM 10 MOJIYJTIO CKOPOCTBIO.

5) llenTpocTpeMuTeabHOE YCKOpeHue. B3anmoneicTBre Ter.

6) 3akonsl HproToHA.

7) PaBHOIHCTBYIOIIAS CHII.

8) [punImn oTHOCUTENLHOCTH [ amies.

9) MoMEHT cWiIbl. Y CJIOBHSI PABHOICHCTBUSI.

9) 3akoH BcemupHOro TaroreHus. Cuia TSOKeCTH U Bec Tena. 3akoH ['yka. Cuia
TPEHUS.

10) 3akoH COXpaHEHUsI UMITYJIbCa. 3aKOH COXPAHCHHS SHEPIUH .

11) CBoOoHbIC M BEIHYXICHHBIC KOJICOaHHI.

12) AmmuTyza, mepyuo, 4acToTa, (a3a KoieOaHui.

13) YpaBHEeHUE TApMOHUYECKUX KOyieOaHuii. Pe3oHaHc.

14) MexaHUYECKKE BOJIHBL. Y PaBHEHHE BOJIHBIL.

ConepxaHue oTyeTa:



1) uenb paboTHI;

2) 3a7aHKe Ha JJabOpaTOPHYIO PabOTy /I CBOCTO BapHAaHTa;

3) anropuUT™M penraeMoro 3aiaHus ¢ HEOOXOAMMBIMH MOSICHCHUS MU,
4) BBIBOJIBI 11O paboTe.

3. KoHTposibHBIE BOIIPOCHI
1) Mexanudeckoe nBmkeHre. OTHOCUTEILHOCTD JABHIKCHHUS.
2) Buibl MEXaHUYECKOTO JIBHKCHUS.



JlabopaTopnas pa6ora Ne 3
«Monekynspnas ¢usuka. TepmoauHamMuKa»

[enp pa®oThI: 3HATH OCHOBBI MOJIEKYJISIPHON (PU3UKU U TEPMOJUHAMUKH

1. KpaTkue TeopeTuduecKkrue CBEICHHUS

MonekynsapHaa ¢usuka - pazaen (QpU3MKH, B KOTOPOM HU3Yy4aroTcs (PU3MYecKue
CBOICTBa U CTPOEHHE BELIECTBA B PA3JIMUHBIX arperaTHhIX COCTOSHUSX HAa OCHOBE UX
MHUKPOCKOMHUYECKOTO (MOJICKYJIIPHOTO) CTPOCHHUSI.

MonekynapHO-KHHETUYECKass ~ TEOpUsi  CTPOCHUS  BELIeCTBa -  pas3fen
MOJIEKYJIApHOM (U3MKH, B KOTOPOM M3y4dalOTCS CBOMCTBa Te€l Ha OCHOBE
MIPEICTaBICHUM 00 UX MOJIEKYJISIPHOM CTPOEHUHU.

Cratuctuueckass ¢u3uKa — pa3fesn MOJEKYJISIpHOW (QU3NKU, B KOTOPOM
U3y4YaIOTCsl CBOWMCTBA U JIBIXKCHUS HE OT/ACIbHBIX MOJICKYJT (YaCTHII), @ COBOKYITHOCTH
YaCTHI], XapaKTePU3YIOIIHECS CPETHUMH BETUUHMHAMMU.

TepmoauHaMuka — HayKa, B KOTOPOM M3Yy4aroTCs CBOMCTBA (PU3UUYECKUX CUCTEM
BHE CBSI3U C UX MUKPOCKOMTUYECKUM CTPOCHUEM.

CucreMa — COBOKYIHOCTh pacCMaTpHBacMbIX Tel (B YACTHOCTH: MOJICKYII,
aTOMOB, YaCTHII).

[TapameTpbl COCTOSIHUSI CUCTEMBI: P-naBiieHue, V- 00béM, T-TeMmiepaTypa.

a) VIHTCHCHBHBIC TmMapameTpbl - TapaMeTphl (IaBlIEHUE, TEMIIEpaTypa,
KOHIICHTPAIUS U JIP.), HE 3aBUCAIINE OT MACChl CHCTEMBI.
Temneparypa - @u3nyeckass BeIUYMHA, XapaKTEpU3YyIOllas COCTOSHUE

TEPMOJMHAMUYECKOIO  PABHOBECUS  MAKpPOCKONMYECKOW  cuctembl. (CBOMCTBO
TEMIIEpaTypbl - OINpENEIATh HampaBleHUE TerioBoro obOmeHa. TemmepaTypa B
MOJIEKYJIIPHON (PU3MKE OINpeeNsieT pacupeesieHue YacTUll M0 YPOBHSIM dHEPTUU U
pacrpeaeneHue YacTUI] O CKOPOCTSIM.

TepMmoauHaMuueckass TemmeparypHas IIKaja - TeMIeparypHas IIKaia,
ompenenseMas Temreparypa (aOCONIOTHas TemIeparypa) B KOTOpPOW Bceraa
MTOJIOKUTENBHA.

0) OKCTEHCHBHBIC MapaMeTpbl - mapameTpbl (00BEM, BHYTPEHHSS DSHEPIHs,
DHTPOMHUS U JIP.), 3HAUYCHUSI KOTOPBIX MPOTIOPIIMOHAIBLHBI MaCcCe TEPMOJINHAMUICCKOMN
CUCTEMBI UK €€ 00beMY.

BHyTpeHHsI1 dSHEprusi CHCTEMBI - CyMMapHas KHHETHYECKAas DHEPIHs
Xa0THYECKOI'0 JIBMKEHUSI MOJIEKYJI, TOTEHIMAIbHAS dHEPrUs UX B3aUMOICHCTBUS U
BHYTPUMOJIEKYJISIpHAsl SHEPTUsi, T.e. DHEPIrUsl CUCTEMbl 0Oe3 yuéTa KHHETHYECKOU
9HEpTuu e€ B 1eJIOM (TIPH JIBUKCHUH) M MTOTCHIIUAILHOW YHEPTHH BO BHEIITHEM II0JIC.

N3mMeHeHne BHYTPEHHEN HSHEPruM IpPU IEPEXOJE CHUCTEMBI U3 COCTOSHUS B
COCTOSIHUE PABHO Pa3HOCTH 3HAYEHUW BHYTPEHHEW DHEPTUH B 3TUX COCTOSHUSAX U HE
3aBUCHUT OT IIyTH IIEPEX0/1a CUCTEMBI U3 OJTHOTO COCTOSIHUSA B IPYTOE€.

YpaBHEHHE COCTOSIHUSI CUCTEMBI

F(p,V,T) =0.
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HepaBHOBECHOE COCTOSIHME CHCTEMBI — TAaKO€, TP KOTOPOM KaKOW-1H0O0 U3 ee
MapaMeTPOB COCTOSIHUSI CUCTEMbI H3MEHSIETCSI.

PaBHOBECHOE COCTOSIHME CHUCTEMBI - Takoe€, MpU KOTOPOM BCE IapaMETphl
COCTOSIHHSI CUCTEMBI UMEIOT OTIPE/ICIIEHHBIC 3HAYCHMSI, TIOCTOSTHHBIE TIPU HEU3MEHHBIX
BHEIIHUX yCIIOBUSIX.

Bpemsi penmakcanuu - BpeMs, B TEUYEHHE KOTOPOTO CHCTEMa IPHUXOJHWT B
PaBHOBECHOE COCTOSIHHUE.

IIponiecc — mepexon CUCTEMBI U3 OJHOIO COCTOSIHUS B APYroe COCTOSHUE,
CBSI3aHHBIN C U3MEHEHHUEM XOTs Obl OJIHOTO U3 €€ MapaMETPOB COCTOSIHUS !

a) oOpaTUMbIi TPOIECC - TPOIECC, NMPU KOTOPOM BO3MOXKHO OCYIIECTBUTH
oOpaTHBIA MEPEeXO]] CUCTEMbl U3 KOHEYHOT'O B HAaYaJIbHOE COCTOSHHUE Yepe3 T€ Ke
MIPOMEXKYTOUHBIE COCTOSIHUSA TakK, 4YTOObl HE OCTAJIOCh HHUKAKMX HW3MEHEHUH B
OKPYXaIOILIEN CUCTEMY CPEJIE;

0) HEOOpaTUMBIH TPOIECC - MPOIECC, MPH KOTOPOM HEBO3MOXKHO OCYINECTBUTH
oOpaTHbII Mepexo/] CUCTEMBI B IEPBOHAYATIBLHOE COCTOSIHUE, WIIU €CJIU 110 OKOHYaHUU
mporecca B OKPY)KalolIeW cpele WM B CaMOW CHCTEME MPOM3OIUIH KaKue-Iu0o
WU3MEHEHMUS,

B) KpyroBoi mporecc (IIUKI) - Takas IOCJIeJOBATEIbHOCT IMPEBpAIICHUN, B
pe3ynbTaTe KOTOpPOM CHCTEMA, BBIWIA W3 Kakoro-iubo HCXOJHOTO0 COCTOSHUS,
BO3BpalllaeTcd B HEro BHOBb. JI100OW KpyroBoil MHpolecC COCTOMT K3 MPOLIECCOB
pacmmmpenuss U cxartus. Ilpouecc pacmupeHuss CONpOBOXKIAeTCS  padboToid,
COBEpILIaeMO CUCTEMOM, a MPOIECC CKaTus - pabOTOM, coBepIIaeMOil HaJl CUCTEMOM
BHEIIHUMHU cujiaMu. Pa3HOCTh 3THX paboT paBHa paboTe JAHHOTO ITUKJIA.

JluHaMH4YecKHEe  3aKOHOMEPHOCTHM -  3aKOHOMEPHOCTH,  IMOJYMHSIOIIHAECS
cucteMaM ypaBHeHUH (B TOM uuciie Au(QPEpeHINATbHBIX, HHTEIPAIBHBIX U JIp.),
JOMYCKAIOUIUX CYIIECTBOBAaHUE €JIMHCTBEHHOTO PEIICHUS VIS KaXKJIO0ro Ha4albHOIO
YCJIOBUH.

CratucTHYECKME 3aKOHOMEPHOCTH - KOJWYECTBEHHBIE 3aKOHOMEPHOCTH,
yCTaHaBJIMBAaE€Mble CTATUCTHUYECKUM METOJOM, B KOTOPOM paccMaTpHUBAIOTCS JIHUIIb
CpellHME 3HAUYE€HUS BEIUYUH, XapaKTEPU3YIOIIMX JAHHYI0 COBOKYIHOCTb MOJIEKYII
(paccMmarpuBaeTcsi KOHKpPETHAs MOJEKYJsIpHass MOJeldb, M K HEW MNPUMEHSIOTCS
MaTeMAaTUYECKHUE METO bl CTATUCTHKYU, OCHOBAaHHBIC HA TCOPUH BEPOSITHOCTEN).

BeposTHOCTh TEpMOAMHAMUYECKASI - YUCIO CIIOCOOOB, KOTOPHIMH MOXET OBITh
pEaT30BaHO JTAHHOE COCTOSIHUE MAaKpPOCKOIUYECKON (PM3UUECKOi cUCTeMbl (Tpener,
K KOTOPOMY CTPEMUTCSI OTHOCUTEJbHAs YacTOTa MOSIBJIEHUS HEKOTOPOTO COOBITHS
IpU JTOCTATOYHO OOJBIIOM, CTpeMsIIeMCs K OECKOHEYHOCTH YHUCJIE€ IOBTOPEHUM
OIBITA TIPYU HEM3MECHHBIX BHEIIHUX YCIOBUSIX):

w =n/N,

rae N - 4uciIo ONBITOB;
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N - YUCTIO pa3 MOJIYUYEHO ONPEeIeIEHHOE COOBITHE.

OnyKTyauu - cliydailHble OTKJIOHEHHS (PU3MUYECKUX BEJIUYMH OT UX CPETHErO
3HAYCHMUS.

Mornekyna - HauMeHbIasg 4YacTh BEIECTBa, oOONajamoniasi €ro OCHOBHBIMHU
XUMUYECKUMU CBOMCTBAMHM M COCTOSIIAsh M3 aTOMOB, COEAMHEHHBIX MEXIy COO0Oi
XUMUYECKUMH CBS3SIMH.

2. [Topsinok BeIMOTHEHUS pabOThI U COJIepKaHUE OTYETa

[Topsiiok BBIMOTHEHUSI PAOOTHI:

1) KomnuectBo BerectBa. Moib. IlocrosHaas ABoraapo. TermioBoe paBHOBECHE.
AOGcontoTHas TeMmneparypa.

2) CBsI3b TEMITEPATYPhl U KHHETUYECKOM SHEPTrUM YaCTHII BelecTBa. M meanbHbli
ras.

3) CBa3b MEKIY JaBICHUEM U CPEIHCH KWHETHYCCKOM SHEprueil MoJeKyJ
UJCAIBHOTO rasa.

4) Ypasuenue Knaneiipona — Menneneea. M3omporiiecchl.

5) HachbllieHHbIC ¥ HEHACHIIIICHHBIC MAPHI.

6) Kpucramtimueckue u aMmophHbIC Tea.

7) IepBblii 3aKOH TEPMOMHAMUKA. BTOpOI 3aKOH TEpMOITMHAMUKH.

8) Temosbie aBuratenu. KI1/1 TernmoBbIX ABUraTeie.

9) OxpaHa OKpY KaroIIeH Cpe/Ibl.

Conepxanue oTyeTa:

1) uenb paboTHI,

2) 3a1aHue Ha JTabOPaTOPHYIO PadOTY ISl CBOCTO BapUAHTA;

3) anropuTM penraeMoro 3aaHus ¢ HEOOXOAMMBIMHE MOSICHCHUS MU,

4) BBIBOJIBI 11O padoTe.

3. KonTponbpHbIE BOMPOCH

1) VsmepeHune BHYTpEHHEH SHEpruu B mporiecce TerioooMmeHna. KomuuecTBo
TEIUIOTHI.

2) Bropoii 3aKoH TepMOIMHAMUKH. [ IpUHIMIT ICHCTBHS TEIUIOBBIX JIBUTATEIICH.



JlabopaTopnasi padora Ne 4
«INEKTPOAMHAMUKA

[enb pa®oThI: 3HATH OCHOBBI AJIEKTPOIUHAMUKU

1. KpaTkue TeopeTudecKue CBEACHUS

DNeKTpoMHAMKKA — 3TO HayKa O CBOMCTBAaX M 3aKOHOMEPHOCTSIX 0CO0Oro BUa
MaTepUM — ODJIGKTPOMArHUTHOI'O TIOJIS,, KOTOPOE OCYIIECTBISET B3aMMOCHCTBUC
MEXTy JICKTPUUCCKUMU 3apsHKCHHBIMU TEJIAMH WJIH YaCTHIIAMHU.

KBanToBass  smektpoamnamuka (KDJI) —  KBaHTOBONIONEBAs  TEOPHS
DJIEKTPOMArHUTHBIX B3aUMOJICHCTBHIA; Hanbosee pa3paboTaHHAas 4YacTh KBaHTOBOM
Teopun moJisi. Kitaccudeckasi BJIEKTPOJMHAMHMKA YYUTBIBACT TOJBKO HEMPEPHIBHBIC
CBOMCTBa DJICKTPOMArHUTHOTO TIOJIsl, B OCHOBE € KBAaHTOBOW JJICKTPOJUHAMHKHU
JIOKUT TPEICTABICHUE O TOM, YTO J3JCKTPOMATHUTHOE IOJIe OOJNaNacT Takke H
NPEPHIBHBIMU (TUCKPETHBIMH) CBOMCTBAMH, HOCUTEISIMU KOTOPBIX SIBJISIOTCS KBAHThI
nojisi —(oToHbI. B3aumoseiicTBre JIEKTPOMArHUTHOTO M3JIyYEHUS C 3apsHKCHHBIMU
YAaCTUIIAMH PACCMATPUBACTCSI B KBAHTOBOW DJICKTPOJMHAMUKE KaK MOTJIONICHUE U
UCITyCKaHUE YaCTUIIAMHU (POTOHOB.

XapakTepUCTUKU DJICKTPOMATHUTHOTO MOJIS

OnexktpomarautHoe nosie — E = H/Kn = B/M

E= F/q — oTHOmICHME CHITBI, IEHCTBYIOMIEH CO CTOPOHBI TOJSI K BETMYMHE 3TOTO
3apsiza.

D- MHIYKIMS 3JICKTPUUIESCKOTO TOJIST — HAa3bIBAETCSI BEKTOP MPOMOPIIUOHATBHBIN
BEKTOPY HAMPSIKEHHOCTH, HO HE3ABUCSIIUN OT CBOMCTB CPEJIbI

Wupykiuei Ha3bIBa€TCS BEKTOP, MOJYJIb KOTOPOTO €CTh OTHOIICHHUE MOYJIS
CHJIBI JICHCTBYIOIIUI CO CTOPOHBI TOJISI Ha MPOBOJHUK C TOKOM, Ha CHUJY TOKa B
npoBojHUKe u ero mauuHy. B= |F|/ 1*l (H/ A*m) H — HanpspkeHHOCTh MarHHTHOTO
noist (A/m) = 80 spcren =) 80 Taycc, Ha3bIBaeTCs BEKTOP MapaUICIbHBIN BEKTOPY
MHAYKIIMH, HO He3aBUCSIIMIA OT cBOMCTB cpeabl. H= 1/Y, roe = p0* W’

2. [Topsinox BBIMONTHEHUS PAOOTHI U COJIEPIKAHUE OTUETA

[Topsiiok BBIMOTHEHUS! pAOOTHI:

1) DrexTpUYecKOe B3aUMOJICHCTBHE. DJIEMEHTAPHBIN AIEKTPUUCCKHIA 3apsi]I.

2) 3akon Kynona. HanpsikeHHOCTB 3nekTpudeckoro nods. [lorennuan. Pa3Hocts
MOTEHIHAIIOB. [I[puHIKII CyTIeprIo3uiuy MOJIEn.

3) IIpoBOAHMKM B DIIEKTPUYECKOM TMOJIEe. JIEKTPOEMKOCTh. KoHmeHcaTop.
DHeprus AEKTPUYECKOr 0 NOJISI KOHACHCATOpa. [JIMAIEKTPHUKH B AJIEKTPUUECKOM IIOJIE.

4) Dnextpuueckuii TOK. Hocutenmn CBOOOIHBIX 3JICKTPUYCCKUX 3apsiOB B
MeTajiax, KUAKOCTAX U razax.

5) DnekTpoaBmwkyinas cuia. 3akoH Oma aas ydacTka riend. 3akoH Owa s
noJiHOM 1enu. [lapaimensHoe U ocie10BaTeNbHOE COEIMHEHUE IIPOBOHUKOB.

6) IlomympoBomuuku. CoOCTBEeHHass W TNpUMECHas  IPOBOIUMOCTh
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MOJIyPOBOAHUKOB. P-N nepexon. MarautHoe none. Maaykuust marautHoro nosst. Cuiia
Amnepa. Cwina Jlopenua. IlpaBuwino JieBoM pykud. MarHuTHbeIL TOTOK. 3aKOH
aneKTpoMarHuTHOM MHAyKuuu. [IpaBuio Jlopenuma. BuxpeBoe anekTpuyeckoe mosie.
Camounnykuus. WunayktuBHocts. KoneOatenbHblii koHTyp. IlepemelieHHbll TOK.
[Ipon3BoACTBO U Nepeiaya AEKTpUUECKoro Toka. Tpancopmarop. Teopus Makcgena.
ONeKTpOMAarHUTHbIE KoJeOaHus W BoNHBI. (CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH.
[TpuHumn paguocsssu.

Conepxanue oTyeTa:

1) uenb paboThI;

2) 3agaHue Ha 1a00paToOpHyI0 paboTy /IS CBOErO BapHaHTa,

3) alnropuUT™M penraeMoro 3aiaHus ¢ HEOOXOAMMBIMHE MOSICHCHUS MU,

4) BBIBOJIBI 11O padoTe.

3. KonTponbpHbIE BOMPOCHI
1) DaekTprUeCKOe B3aUMOJICHCTBHE.
2) CBoiicTBa ANICKTPOMArHUTHBIX BOJIH.



JlabopaTtopnasi pa6ora Ne 5
«Onrtuka»

[{enb paOOTHI: 3HATH OCHOBBI ONITUKHU

1. KpaTkue TeopeTuduecKkrue CBEICHHUS

CBeT - 3TO 3JIEKTPOMATHUTHBIEC BOJIHBI, BBI3BIBAIOIINE 3PUTEIHHOE OIIYIICHUE.
Nx nnuna nexut B npenenax ot 0.4 go 0,8 mxm. CKOpOCTh CBEeTa B BaKyymMe C =
3*10® m/c. Kax BcsKkMe BONHBI CBET OrHOacT NPEIATCTBAS HA IIYTH €ro
pacrpoCcTpaHeHusl, UCTIBIThIBas Audpakiuio (cMm. Hke). OgHAKO, C yBEIMYCHHEM
pa3MepoB MPENSITCTBUN CHOCOOHOCTh CBETa OruOaTh MPENSATCTBHUS yMEHbIlaeTcs. B
OOJIBIIMHCTBE MPAKTUYECKUX CIy4aeB 3TUM SIBICHUEM MOXHO mpeHeOpedb. B Takux
CJIy4asiX CBET paclpOCTPAHSIETCS B BUJE Y3KUX, OYTH NapaJlJIEIbHBIX MTYYKOB.

Jlyd - 3TO HampaBieHHE pacupOCTPAHEHUsI YHEPIUHU B CBETOBOM IIYYKE, T.€. 3TO
npsiMasi JIMHUSA. YeM yke CBETOBOM Iy4OK, TEM TOYHEE OH OIpPENENSeT HalpaBICHUE
Jyya.

3aKOH MPAMOJIMHEMHOTO PaCIPOCTPAHEHHMS CBETA.
B onHOpOIHON cpenie CBET pacCIpOCTPAHSIETCS BAOJIb MPSMBIX JIMHUM.

3aKOH OTpaKE€HUS CBETA.

\ ﬁ/ ( N s

.o FTTIITITT //// 4 I
/ |
\1 /
b !;'f S A
N, | -~
e e P .—_'_‘_f-'
L
Puc.1. Puc.2.

Jlya« mnaparonui, Jay4 OTPAKEHHBIM M NEPHCHAMKYJSP K OTpaKarouleu
MMOBEPXHOCTHU, BOCCTABJIEHHBIA B TOYKE NAJCHHUA JIyya, JIEKAT B OJHOM IJIOCKOCTH,
npuueM yron otpaxenus (£) pasen yrny nagenus (@ )(puc. 1).

N3o0pakeHreM CBETAIICHCS TOYKH S B 3€pKajie WM JIMH3E HA3bIBAETCS TOYKA
MEPECEUCHUS JIyYEH, BBIICAIINX W3 TOYKHU IIOCIIE UX OTPAXKCHUS B 3E€PKAIEC WU
MPEIIOMJICHUS B JIMH3€. B 3aBUCUMOCTH OT TOT0O, IEPECEKAKOTCS JIA B TOUKE CaMH JIyYU
WJIU UX TIPOJIOJDKEHUS, U300pakeHUE HA3BIBAIOT ACHCTBUTEIHHBIM UM MHUMBIM.
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N300pakeHne cBETsLICHCS TOYKH B IJIOCKOM 3€pKajie MHUMO U CHUMMETPUYHO
CaMoil CBETAIICHCS TOUYKE OTHOCUTENBHO IIOCKOCTH 3epkaia.(Puc.2).

3aKOH MPEIOMIICHUS CBETA.

Puc.3.

Jly4 majjaromuii, 1y4 NpeJIOMIICHHBINA U MIEPIICHIUKYIISAP K TPAHULIE pa3ieia JBYX
cpejl, BOCCTABJICHHBIN B TOYKE MaJICHHS J1y4a, JISKAT B OJJHOU TUIOCKOCTH; OTHOIIICHUEC
cuayca yria manenus (¢) k cumHycy yria npenomienus (¥ ) ecth BenmumHa
MOCTOSIHHAS JIJISL TAHHBIX IBYX cpen (puc. 3):

sin &
=n

: 2
siny (1)

BennuuHy 1,1 Ha3bIBAXOT OMHOCUMENbHLIM — NOKA3amenem  npeiomMaeHus I
MOKA3aTeJIEM MPEJIOMIICHHS] BTOPOU Cpeabl OTHOCUTEIBHO MEPBOM.

AOGCOMOTHBIM (TaOJIMYHBIM) noKazamenem  NPelOMAeHUs.  CpeObl Ha3bIBAIOT
noKa3aresb MPEeIOMIICHHS CPelbl OTHOCUTENBHO BakyyMa. (B atom ciydae Ha puc. 1
cpenoii | sBisieTcs Bakyym).

OTHOCHUTENbHBIA  TIOKa3aTellb  MPEIOMIICHMS Mp1 CBSI3aH € aOCOJIOTHBIMU
MOKA3aTEeIIMU IPEJIOMIICHUS TIEPBOM CpEIbl I3, BTOPOU CPEBI 11y -

="

n " (2)
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Puc 4.

Cpeny ¢ MEHBIIMM II0Ka3aTeJIeM IPEJIOMIICHUSI HAa3bIBAKOT ONMUYECKU MeHee
nromuot. Ilpy nageHuu cBeta Ha rpaHMIly JIBYX Cpell CO CTOPOHBI ONTHYECKHU Ooiiee
TUIOTHOM CpeJibl MPOUCXOJUT MOJHOE OTPaKEHUE, €CJIM yroJ MajeHus OoJbIle WIH

paBeH yriy ¥, HazpIBaeMOMY npeodenvubim y2nom noano2o ompaxcenus (puc.4).

2. [lopsiioK BBIMOTHEHUSI pabOThI U COJIEpKaHUE OTYETa

[TopsimoK BBIMTOTHEHHS PAOOTHI:

1) Cser - onekrpomarHuTHas BomHa. Mutepdepenims cBeta. KorepeHTHOCTD.
Judpaxmust ceta. JudpaxiponHas peretka. [lomsiprsanys cBeta.

2) 3aKOHBI OTPKECHHUS CBETA. 3aKOHBI IPEJIOMIICHHS CBETA.

3) Ipmsma. [ucniepcust ceeta. JInmzel. PopMysia TOHKOH JIMH3BL

Conepxanue oT4yeTa:

1) nenn paboTHI;

2) 3agaHue Ha J1a00paToOpHYyI0 paboTy /IS CBOEIO BapHaHTa,

3) anropuT™M penraeMoro 3aaHus ¢ HEOOXOAMMBIMHE MOSICHCHUS MU,

4) BBIBOJIBI 11O padoTe.

3. KonTponpHbIEe BOMPOCHI

1) Habmronenus uaTephepeHnu, Tuppakiuy, NoIsIpru3allui CBeTa.
2) 3aKOHBI IPEIOMIICHHSI CBETA.
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JlabopaTopHasi paGora Ne 6
«OCHOBBI CITeIMAIBHON TEOPUH OTHOCUTEIIBHOCTHU

HGJ’H) pa6OTBI: 3HAaTbh OCHOBEI CHCHH&HBHOﬁ TCOPHHU OTHOCHUTCIIbHOCTH

1. Kpatkue TeopeTHiecKre CBeCHUS

Korna Obuta monydena cucrema ypaBHeHUM MakcBesuia mpejcka3bIBaronias,
YTO CBET PACIpPOCTPAHSETCS B MPOCTPAHCTBE C KOHEYHOM CKOPOCTHIO,
npeobOpazoBanus ['anmuiess 0e3 BCSIKONW KPUTHKW ObUIM TEPEHECEHBI HA 3aKOHBI
pacripocTpaHeHusi cBera. B pe3ynbraTe Obula OOHapy)X€Ha HECTBHIKOBKA JABYX
obnacreil (pU3MKU: MPOBEPEHHOW BPEMEHEM M MPAKTHUKONW MexaHuku HpioToHa u
CPaBHUTEIBHO MOJIOAOM HayKu ANEKTPOINHAMUKHY. B MAaKCBEJUIOBOM
AJEKTPOJMHAMUKE CKOPOCTh  PACIPOCTPAHEHUS]  DJICKTPOMATHUTHBIX  BOJIH
0Ka3ajlach HE 3aBUCAILCH OT CKOPOCTEW BUKEHHS KaK UCTOYHUKA ITUX BOJIH, TaK
u HaOmogatens. YpaBHeHus MakcBeiia OKa3ajduch HEWHBapHAHTHBIMU
OTHOCHUTEJIbHO MPHUHINIA OTHOCUTEIBHOCTU U mpeoOpazoBaHuil ['amunes — 4drto
MPOTUBOPEUMSIO  HBIOTOHOBCKOM  KOHLIETIIMM  a0COJIOTHOTO  MPOCTPAHCTBA
KJIACCUYECKON MEXAHUKH.

Teopuss pacnpocTpaHEHHs CBETa B JBHXKYIIMXCS CpeAax CTpPOWIach IO
aHAJIOTUM C U3BECTHBIMH 3aKOHOMEPHOCTAMM paclnpocTpaHeHusi 3Byka. Jlis
pacrpocTpaHeHusi BOJIHBI HeoOXoAuMa cpena, KoTopas Oyler mnepeaaBaTh
koneOanus. Hanpumep, Uis pacnpoCTpaHEHUs aKyCTHYCCKOW BOJHBI (TO eCTh
3ByKa) HyXeH Bo3ayx. CremoBarenbHO, W  JJIGKTPOMAarHUTHAas  BOJIHA
pacmpocTpaHseTcsl B crenupUIecKor cpejie Ha3BaHHON A(pupoM (HEBUAMMOW U
Heocs3aeMOW CYOCTaHIIMM 3amoJHSIONEH BClo BeeneHHyro). YdeHble TIIATEIThHO
npopadoTaiu TEOPETHUECKYI0 MOJEeIb 3(Hpa W MEXaHHKY PAaCHPOCTPAHECHUS
CBETa, BKJIIOYAs BCEBO3MOXHBIE pblYard M OCH, SKOObI CHOCOOCTBYIOLIUE
pacrpoCTpaHEHHUIO KoJebaTeIbHbIX CBETOBBIX BOJH B a(upe. Jlaxxe cam Makcpesun
noJjiarajl, 4To 3JEKTPOMATHUTHBIC BOJHBI PACHPOCTPAHSIIOTCS B Cpeje, MOoJ00HO
TOMY, KaK aKyCTUYECKHE BOJHBI PACIpPOCTPAHSIIOTCA B BO3JyXE, & MOPCKHE — B
BOJIE.

B naubonee mnpocThIX MOJENSAX CUUTANOCh, 4YTO 3(QUP U BEIIECTBO —
pa3iiuyHbIe BEIM, U MEPBbIA HE OKA3bIBAET MATEPUH HUKAKOTO COMPOTHUBIICHUS,
MOATOMY 3aKOHbl HbIOTOHA M JIBWXKYIIUXCA TeJl KAaKUMU ObUIM, TaKUMHU U
OCTaloOTCs, a ypaBHEHHMs] MakcBesuia ClpaBeUIMBbl TOJBKO B CHCTEME OTCYETa,
KOTOpasi HEMOJBU)KHA OTHOCUTENbHO A(dupa. M3 3TUX ycnoBuil crenoBanu
KJIACCUUECKHE B3aMMOMCKIIIOUaroiue naparpadsl — 3Qpup AOIKEH OJHOBPEMEHHO
ObITb M aOCONIOTHO TBEPABIM, JJISI TPOBEACHUS DJICKTPOMArHUTHBIX BOJIH, U
aOCOJIIOTHO pa3peKEHHbIM, BO M30€KaHUE SHEPreTUYECKUX MoTeph. Takoe
penieHue BCeX YCTPOWIO Obl, HO W3 HEro CIJeI0Ball OJIMH Ba)KHBIA BBIBOJ:
COJIHEYHAsl CHUCTEMA, JBUTasiCh C TMTAHTCKUMHU CKOPOCTSIMH B KOCMOCE, HECETCS
CKBO3b 3(Hp, MOATOMY MOKHO MOCTABUTH AKCHEPUMEHTIIO OOHAPYKEHUIO ITOTO
«3puUpHOTO BETpar.
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B 1887 romy nBa amepukaHckux ¢usuka — AnnOept Matikenscon u ['eHpu
Mopnu — pemuian COBMECTHO TPOBECTH DSKCIEPUMEHT, NPHU3BAaHHBIN pa3 u
HaBCeTJa J0Ka3aTh CKENTHKaM, YTO CBETOHOCHBIH 3(Up peaTbHO CYIIECTBYET,
HAIOJIHIET BCEIeHHYI0 U CIY)KUT Cpeoid, B KOTOPOH PacIpOCTPAHSIOTCS CBET U
MPOYHE IIEKTPOMATrHUTHBIC BOJTHBI.

2. ITopsitok BBITIOJTHEHHSI pa0OTHI U COZIEP)KaHUE OTYETA
[Topsitok BBITIOTHEHHSI PAOOTHI:
1) MiHBapraHTHOCTH CKOPOCTH CBETA.
2) ITpHHIUIT OTHOCHTEILHOCTH DHHIIITEHHA.
3) IIpoctpaHcTBO ¥ BpeMs B CIICHUATIBLHOM TEOPHH OTHOCHTEIILHOCTH.
4) CBs13b MacChl ¥ SHEPIUH.
CoaepxaHue oT4yera:
1) menb paboTHI;
2) 3ajaHue Ha JIabOpaTOPHYIO padOTy IS CBOETO BapHaHTa;
3) aJIrOpUTM penraeMoro 3aaaHus ¢ HEOOXOIUMBIMHE MOSICHCHHSIMH;
4) BBIBOJIBI IO padoTe.

3. KoHTpoasHbBIE BOTPOCH
1) TTpyHIMIT OTHOCUTETLHOCTH DUHIIITEHHA.
2) IIpocTpaHCTBO 1 BpeMsI B CIICITUATTEHON TEOPHH OTHOCHTEITBHOCTH.



