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JIABOPATOPHBIE PABOTbBI

JlabopaTopnasi padora Ne 1
«MeToabl HAYYHOTO MO3HAHUS U (U3NUYECKAsA KapTa MUpPa»

[enp pa®oThI: 3HATH METO/ABI HAYYHOT'O MO3HAHUS U (U3UUECKYIO KapTy MHUpa

1. KpaTkue TeopeTHuecKue CBEeICHUs

Hayunas xaptuHa Mupa B CTPYKType€ MHUPOBO33PEHHS HAIIETO COBPEMEHHUKA
3aHMMAaeT JOMMUHUpYIoLee MoJjiokeHue. 110CKobKy Hayka HalpaBieHa Ha U3YYEHHUE
OOBEKTUBHBIX 3aKOHOB Pa3BUTHUSI YHHUBEpPCYyMa, HAydHas KapTUHA MUpa KakK IIUpOKas
naHopama 3HAaHMI O NpUpPOAE M 4YEJOBEYECTBE, BKIJIIOYarollas B ceOsd HaumOosee
BAKHBIE TEOPHM, THUIOTE3bl M (PAKThl, MPETEHAYET HAa TO, 4YTOOBl OBITH SAPOM
HAay4YHOI0 MHPOBO33peHUs. MUPOBO33pEHUE NMOHUMAETCA KAaK CHCTEMa B3IJIAJ0B HA
MUp B II€JIOM U TMPEACTaeT KaK CIOXKHBIM CIUIaB Tpaauluil, oObIYaeB, HOPM,
YCTaHOBOK, 3HaHMM U OLEHOK. HaydHas xaptuHa Mupa OnmpaeTcs Ha JOCTOBEPHBIC
3HaHUS M TPEACTaBIseT CcOOOM HE MPOCTO CYMMY WM OHKIEKTHYECKHH Habop
(parMeHTOB OTIEIbHBIX JUCHUIUIMH. Ee Ha3HaueHue COCTOUT B oOOecneyeHUun
cuHTe3a 3HaHui. OTCIO/la BBITEKAET HUHTErpaTUBHAs (YHKIMS HayYHOU KapTUHBI
mupa. Kak Obl HUYTOKHAa HU OblIa CyMMa JIIOJICKMX 3HAHUM, BCErJa HAXOJUIUCH
MyJpeLbl, MBITAMMUECS HA OCHOBAHUM IIOCTOSIHHO HUYTOXHBIX JaHHBIX BOCCO31aTh
KapTuHy Mupa. [IpuHATO cunTaTh, YTO HAyYHAs] KAPTUHA MHUPA MIPU3BAHA BBIINOJIHATH
3a/layy YIOPSAOYMBAHMS, CHUCTEMaTH3allMd Hay4dHbIX JaHHBIX. OHa o00oOmaer
pa3lIMYHbIE OTpaciid, BETBM HAYy4YHOro 3HaHuA. OmnMpasch Ha COBPEMEHHBIE
JNOCTMIKEHHMSI YAaCTHBIX  HAyK, HaydHas KapThUHAa MHpA IMIMPOKO  BHEIPSET,
[IPONIaraHAUPYET UACI0 HAYYHOCTHU 110 OTHOIIECHUIO KO BCEM MPOSBICHUAM IPUPOIBI,
oOmiecTBa U yenoBeka. Hayunast kapTuHaA MHpa HE POCTO OMUCHIBAET MUPO3JAHUE,
BOCIIPOM3BOJS. OCHOBHBIE €0 3aKOHOMEPHOCTH, HO 3aJa€T CUCTEMY YCTAaHOBOK U
MPUHIIMIIOB OCBOCHUSI YHUBEpPCYMa, BIUAET Ha (OPMHUPOBAHHUE COLIMOKYJIBTYPHBIX U
METOJ/IOJIOTUYECKUX HOPM HAy4dHOTO uccieaoBanus. [loaTomy HEOOXOAMMO TOBOPUTH
0 ee HopMaTtuBHOW (yHKIMU. OCHOBHBIM KpUTEpUEM, Ha KOTOPBIM oOmupaeTcs
Hay4dHas KapTUHA MHpA, ABIAETCS OOBbEKTUBHOCTH, KOTOPasi (PUKCUPYET COBIAJICHUE
3HAHMSI CO CBOMM OOBEKTOM M YCTPAHSET BCE, YTO CBSI3aHO C CYOBEKTUBHBIM HAJIETOM
B I[I03HABATEJIbHOW J1eATeIbHOCTH. (OOBEKTUBHOCTh HAINpaBlieHa Ha H3Y4YEHUE
CymIHOCTH caMoil Bemu. COBpPEMEHHOW HAaydyHOW KapTUHE MHpa CBOWCTBEHHA
CTPOroCTh, JOCTOBEPHOCTh, OOOCHOBAHHOCTh, J10Ka3aTelbHOCTb. OHA NpPEICTaBISET
MHp KaK COBOKYNMHOCTb TPUYMHHO OOYCIIOBJIEHHBIX COOBITUA M TMPOIECCOB,
OXBAaThIBAEMBIX 3aKOHOMEPHOCTBIO. Hayunas xaptunHa wmupa onupaercs Ha
COBOKYIHBIM IIOTEHIMAJl HAayKM TOM WM HUHOM »3n0xu. Ilosromy He cuenyer
cOpachIBaTh CO CUYETOB MCTOPUYHOCTH HAyYHOW KAPTUHBI MHUpPA, MOJYEPKUBAIOUIYIO
IIpeeibl TeX 3HaHUM, KOTOPBIMH PacIlojiaracT 4ejaoBeuecTso. Hayynas kaptuna Mupa
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NpeacTaBisgeT coOOW CHHTE3 Hay4YHbIX 3HAHUW, COOTBETCTBYIOIIMX KOHKPETHO-
HCTOPUYECKOMY MEPHUOJIY PA3BUTHSI YETIOBEUYECTBA.

OyHKIMKM HAyYHOW KApTHHBI MUpa (IODKHA OBITH HATJISHOM: TEOPETUYECKUE
UJIeH BU3YaIU3UPYIOTCS C IOMOIIBI0 00pa3oB):

a) YYCHOMY 3TO HY)KHO, TaK KaK OH TOXKE€ YeJIOBEK, HaJI0 aIaliTUPOBATh TCOPHUIO K
peaibHOMY MHUDPY;

0) 11 opraHM3aIuy OOIIEHHs HAyIHOTO COOOINECTRA;

B) CpaBHEHHE TEOPUI B paMKaX HAy4yHOW KapTHHBI MHpa, caMa Hay4Has KapTHHA
MHpa OCYUIECTBIISIET CEJNECKIUIO TUTIOTES;

T) Hay4YHAas KapTHHA MUPA y4aCTBYET B CO3JaHUU HOBBIX TCOPHUH;

1) orepanuoHajdbHass (QYHKIMS — M3MEPUTEIbHBIA MPOLEAYPhl, B OTCYTCTBHE
Teopun (CTapas ymepiia, HOBas eImie He padoTaeT) JKCIEPUMEHT Mperosiaract
paboTy B paMKax TEOPUU WM HAYYHON KapTUHBI MUPA;

€) 4TOOBI OOIIECTBO TOHUMAJIO YUCHBIX.

Hayunyio kapTHHY MHpa MOXHO paccMaTpuBaThb B y3KOM CMBICIIE CJIOBa, Kak,
HampuMmep, (U3MUYECKYH0 KapTHHY Mupa (MEXaHHYeCKyI0, JJICKTPOMArHUTHYIO,
KBaHTOBO-MEXaHMUYECKYI0), MEHSIONIYIOCS IO Mepe PACHIMPCHHUS U YIIIyOJCHHS
3Hanuil. [logoOHBIE KapTUHBI €CcThb B JIIOOOW Hayke, BKJOYas BOEHHO-
CTPaTEru4YeCcKyl0 WIH COLMAJIBHO-TIOJIUTUYECKYI0 KApTUHY MHpa. MOXKHO U JIOJKHO
MPEACTaBUTh KapTUHY MUpPa B O0jiee MIUPOKOM HayqHOM IjiaHe. To ecTh MOCTUTHYTh
OoJiee MUPOKYI0 TaHOPaMy 3HAHHK O MPUPOJIE U OOIIECTRBE.

Haubonee nccnenoBana gpusnka, Tpy HayYHbIX KApTUHBI MUpA:

1) mexanucruueckast (konery 16 — 17 BB., [ammnedt, Jlekapt, HpioToH) B
MIPOTHUBOBEC APUCTOJICIIEBO-IITOJIEMEEBOIA;

2) anekTpoauHamuueckas (Bropas nojosuna 19 B., Makcsenn, ®apaneii);

3) kBanToBO-pensTuBHCcTCKas (1920e rT.), MoTpeOOBaa MEPEOCMBICIICHUS UICH
JETEPMHUHAIIMU. IO 3TOTO CUMUTAIHU, YTO BCE MOXHO MPOCYUTATh, OJHA MPUYMHA —
OJTHO CJICJICTBHE, IOTOM BEPOSTHOCTHBIN JETEPMHUHU3M, 3/1eCh — Helb3s (['eii3enbepr,
OWHIITENH: «bor He Urpaer B KOCTH» - NPOCTO HKCCIIEIOBATENH €IIE€ YEro-To He
3HAIOT).

Haydnas kapTuHa Mupa Kak HIMpOKasi HaHOpaMa 3HaHUW O IPUPOJIE U OOIIECTBE,
BKJIIOYAarOIIasi B ce0st Haubosiee BaXKHbIE TEOPUH, TUIIOTE3bl U (PaKThl, IPETEHIYET Ha
TO, YTOOBI CTaTh SIPOM MUPOBO33peHus. OHa (3Ta KapTHHA) 0000IIaeT Pe3yabTaThl
pa3NUYHBIX BETBEW HAy4HOTO IO3HAHMS, OMHPAACh HA COBPEMEHHBIE JOCTHUKEHUS
YaCTHBIX HayK. B HayyHOM KapTMHE MHUpa MOJHOIPABHOE MECTO 3aHUMAIOT
JOCTHXKEHUS €CTECTBEHHBIX, TYMaHUTAPHBIX U TEXHUYECKUX HAYK.

DBOJIOLNS COBPEMEHHOW HAay4YHOW KapTHHBI MUpa MPEAnojaraer JIBUKEHHUE OT
KJIACCUYECKOM K HEKJIACCUUECKOM U MOCTHEKIACCUUECKON €€ CTaIuu

1. Knaccuueckas craaus. EBpomneilickas Hayka crapToBajla C IPUHATUA
KJIACCUYECKOM HAay4YHOW KapTHHBI MHpAa, OCHOBAHHOW Ha JOCTWKEHUsIX KomepHuka,
lamunes w  HpoOTOHAa W rOCHOACTBOBABIIEM HA IMPOTSHKEHUM JOCTATOYHO
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MPOJOJKUTEIBHOTO Mepuoja BpeMeHH. OObSCHUTEIbHBIM STAJIOHOM CUMUTANACh
OJHO3HAYHasl IPUYMHHO-CIEICTBEHHAas 3aBUCMMOCTh. [Ipomnuioe omnpenesnsuio
HACTOsIIIIEe TaK >K€ HM3HAYaJIbHO, KaK W HacTosllee omnpejaensio Oynaymee. Bcee
COCTOSIHUSI MUpa MOTJIM OBITh NMPOCUUTAHBI U MpejAcKazaHbl. Kiaccuueckas kapTuHa
MHpa OCYIIECTBIsJIa OMNUCAaHUE OOBEKTOB, KaK €Cilu Obl OHU CYIIECTBOBAIU
W30JIMPOBAHHO, B CTPOIO 33JaHHOM CUCTEME KOOPAMHAT.

2. Hexnaccuueckass KapTMHa MuUpa, OpUILEANIas Ha CMEHY KIACCUYECKOMH,
poaunack MOJ BIUSHUEM INEPBBIX TEOPUM TEPMOAMHAMMKH, OCHAPUBAIOIIMX
YHUBEPCAIBHOCTh 3aKOHOB KJIACCHYECKOM MeXaHWKH. C pa3BUTHEM TEPMOJIWHAMUKHU
BBISICHWJIOCH, YTO KUJKOCTH M Ta3bl HEJIb3s NMPEACTABUTh KAK YUCTO MEXAHUYECKUE
cuctembl. CkilaipIBajoch yOekJIeHue, YTo B TEPMOAMHAMUKE CIIy4dalHbIE MPOLIECCHI
OKa3bIBAIOTCSI HE YE€M-TO BHEIIHMM M MOOOYHBIM, OHHM HMMAHEHTHBI CHUCTEME.
[lepexon k HEKITACCMYECKOMY MBIIIIEHUIO ObUT OCYIIECTBJIEH B EPUO PEBOIIOLNH B
ectectBo3HaHuu Ha pyoOexe XIX—XX BB. B Heknaccuueckoil kapTuHe Mupa
BO3HUKAET OoJjiee TMlOKasi cxema JIeTepMUHAILINY, YIUTBIBACTCS POJIb CIIyYasi.

3. IloctHeknaccuueckas craausi. OOpa3 MOCTHEKIACCUYECKONW KapTUHBI MHpa —
IpEeBOBHIHAS BeTBAIIasics rpaduka — pa3padoTaH C y4YETOM JIOCTHKEHUU
oenpruiickor 1mkoasl M. Ilpuroxkmua. C camoro Hadama u K JIIOOOMY JTaHHOMY
MOMEHTY BpeMeHHU OyJylllee OCTaeTcs HeompeneleHHbIM. Pa3BuTre MOXET MOUTH B
OJIHOM U3 HECKOJIbKHUX HAIpPaBJIEHUMN, YTO Yallleé BCErO OMpEeNesieTCsd KaKUM-HUOYIb
HE3HAUUTENbHBIM (pakTopoM. JlOCTaTOYHO JHIIL HEOOJBIIOTO 3HEPreTHYECKOTO
BO3JICHCTBHUSI, TaK HA3bIBAEMOT'0 «YKOJa», 4TOObl CUCTEMa MEePEeCTPOUIIACh, U BO3HUK
HOBBIM YpPOBEHb OpraHu3aluu, B COBpEMEHHOM MOCTHEKJIACCUYECKOU KapTUHE MHUPA
aHanu3 OOIIECTBEHHBIX CTPYKTYp MpEANoiaraeT MCCIEeJA0BAHUE  OTKPBITHIX
HEJIMHEHHBIX CUCTEM, B KOTOPBIX BEJIHMKA POJIb UCXOAHBIX YCIOBUM, BXOIAIIUX B HUX
WHIUBUJIOB, JIOKAJIbHBIX M3MEHEHMM U ciydailHeix ¢akropoB. M eciu B
HEKJIACCUYECKOW KapTUHE MHpA H3YyYarOTCAd CAMOPETYJIHMPYEMBIE CUCTEMBI, TO B
MMOCTHEKIIACCUKE PEeYb HAET O CAMOOPraHHU3YIOIIUXCA CUCTEMaX. 31€Ch B LIEHTPE
BHUMAaHUS HAXOJUTCS OCMBICICHUE IIPOLECCOB CUHEPIeHTUKH, BECbMA AKTYaJIbHBIX B
COBPEMEHHBIX HMCCIEHOBAHUAX MOCIEIHUX AecATUIETU. CUHEPreTUKYy — TEOPHIO
CaMOOpraHU3aluH, XapaKTEepU3YIOT, HCIIOJIb3YS cleayronme MTOHATHSA
CaMOOpraHM3alusl, HEIMHEHHOCTb, OTKPBITBIE CHUCTEeMbl. CHHEpPreThka H3ydaeT
OTKpBITHIE, T.e. OOMEHHUBAIOIIMECS C BHEIIHUM MHPOM BEIIECTBOM, JHEprueil u
uHpopmanuelt, cucremMbl. B cuHepreTuueckoil kapThHE MUpa LAPUT CTAHOBJICHUE,
00peMEHEHHOE MHOTOBAPUAHTHOCTHIO M HEOOPATHUMOCTHIO. bbiTHE U CTaHOBJIEHHE
O00OBEIUHSIOTCS. B OJJTHO MOHATHIHOE THE3/10. Bpems co3gaeT uiiv, nHaye, BBINOIHSIET
KOHCTPYKTUBHYIO0 (pyHKIMIO. HenmHelHOCTh npenonaraeT 0Tka3 OT OPUEHTAllMU Ha
OIHO3HAYHOCTh u YHU(PUIIMPOBAHHOCTD, IIpU3HAHUE METOA0JIOTUU
Pa3BETBIAIOLIETOCA ITOMCKA U BAPUATHBHOIO 3HAaHMs. HEIMHEMHOCTh KaK NPUHLMI
¢unocopun Hayku OTpakaeT pPEAIbHOCTh KaK IOJie  COCYIIECTBYIOIIUX
BO3MOKHOCTEN. K HEIMHEWHBIM CHUCTEMaM OTHOCAT TaKHE, CBOWCTBA KOTOPBIX



ONPENEIAOTCA NPOUCXOJALIMMHU B HUX IPOLECCAMHU TAK, YTO PE3YJIbTAT KaXJI0ro U3
BO3JEHUCTBUNM B IPUCYTCTBUU JAPYIrOro OKa3bIBACTCA WUHBIM, YEM B CIy4ae OTCYTCTBUS
rnociuenHero. Jlpyrum  3HauUMMBIM =~ IIOJIOKEHMEM  ITOCTHEKJIACCUKHU  SIBJISIETCS
HapyLICHUE IPUHIMUIIA KOTEPEHTHOCTU M BO3HMKHOBECHHME CHUTYyallMH, KOIJa MaJIbIM,
JIOKaJbHBIM, BTOPOCTENIEHHBIM MPUYKUHAM COOTBETCTBYIOT INIOOANbHBIE IO pa3Maxy U
JSHEPreTUYECKOU EMKOCTH CIIEICTBHUS.

2. [lopsiiok BBITIOJTHEHUS! PaOOTHI U COJEPKAHUE OTYETa
[Topsimok BBIMOTHEHUS PAOOTHI:
1. MeTtoibl TTO3HAHUSI TTPUPOIBI.
2. Hay4Hble TMIIOTE3HI.
3. Ponb MmaTematuku B pu3MKe.
4. dusnyeckue 3aKOHbI U TPAHUIIBI UX TIPUMEHUMOCTH.
5. dusnueckas KapTuHa MHpa.
Conepxxanue ordyera:
1) mens paboOTHI;
2) 3a7aHKe Ha JJabOpaTOPHYIO PabOTY IJIs CBOCTO BapHaHTa,
3) aNropuUTM pernraeMoro 3aJaHusi ¢ HE0OXOJMMbBIMH MOSICHEHUSIMU;
4) BBIBOJIBI 110 padoTe.

3. KoHTposibHBIE BOIIPOCHI

1. I3amepenue Gpu3nyeckux BETUYUH U PACUET NOTPEUTHOCTEN .
2. MeTo/1bl HAyYHOTO MTO3HAHUS



JlabopaTopnasi pabora Ne 2
«MexaHuKa»

[{ens pabOTHI: 3HATH OCHOBBI MEXaHUKH

1. KpaTkue TeopeTHuecKue CBEeICHUs

MexaHnka — Hayka O MEXaHMYECKOM JBWKEHHHM MAaTEpPUAIbHBIX TEI H
MIPOUCXOIAIINX ITPU 3TOM B3aUMOJIEUCTBUAX MEXIY HUMMU.

[Tox MexaHUKOM OOBIYHO MOHMMAIOT TaK HA3bIBAEMYIO KIIACCUYECKYIO MEXAHUKY,
B OCHOBE KOTOPOM JIe)KaT 3aKOHbI MexaHUKU Hprorona. Mexannka HproTroHa uzyuyaer
JBIDKEHHE JIFOOBIX MaTepHATbHBIX Tel (KpOME 3JIEMEHTAPHBIX YACTHII) TIPU YCIOBUH,
YTO 3THU Tejla JBWXKYTCSI CO CKOPOCTAMH, HAaMHOTO MEHBIIMMH CKOPOCTH CBETa
(IBMKEHHE TEJI CO CKOPOCTAMHM MOPSIAKA CKOPOCTH CBETAa paccMaTpUBAIOT B TEOPUH
OTHOCHUTEJIIBHOCTH, @ BHYTPUATOMHBIC SBJICHUSA U JBM)KECHHUE DJIEMEHTApHBIX YaCTHIL
— B KBAaHTOBOM MEXaHHUKE).

[Toq MeXaHMYECKHM JBMKEHUEM I[OHHUMAKOT U3MEHEHHE C T€UYEHHEM BpPEMEHU
B3aMMHOI'0 PACIOJIOKEHHS TE WIM UX YacTel B MPOCTPAHCTBE: HAIIPUMED, JBHKCHUE
HEOECHBIX TeJl, KoJieOaHUs 36MHOM KOPBI, BO3YIIHbIE U MOPCKUE TEUCHUS, TBUKEHUE
JEeTAaTeIbHbIX AaIlllapaTOB M TPAHCHOPTHBIX CPEICTB, MAallMH W MEXaHU3MOB,
nedopmali 3JIEMEHTOB KOHCTPYKLUUW W COOPYKEHHM, NBM)KEHHE >XUAKOCTEH H
ra3oB H JIp.

B Mexanuke paccMaTpuBarOT B3aUMOJCHCTBHUS TEJH, PE3yJbTaTOM KOTOPBIX
ABJIAIOTCS. U3MEHEHHUSI CKOPOCTEM TOueK 3TUX Ted uiu ux jnedopmanuu. Hampumep,
INPUTSDKEHUE TEJN IO 3aKOHY BCEMHUPHOIO TATOTEHUS, B3aUMHOE JIaBJICHUE
COIIPUKACAIOIINXCS TEJl, BO3IEUCTBUE YACTHULL )KUAKOCTH MJIM ra3a Apyr Ha Apyra v Ha
JBYKYLIMECS WM MOKOSIIIMECS B HUX Tena U T. II.

[Ipn u3yyeHUH ABWKEHHUS MATEPHANBHBIX TEI ONEPUPYET PAJOM TIOHSATHUH,
KOTOPBIE OTPAXKAIOT TE UM UHBIE CBOKMCTBA PEAIBHBIX TEJI, HAPUMED:

— MaTepualbHas TOUYKa — OOBEKT MPEHEOPEKUMO MANIBIX Pa3MEPOB, UMEIOIIHI
Maccy. OTO IMOHATHE MOXHO HCIIOJIb30BaTh, KOTJA TEJIO JIBUKETCA MOCTYHATEIbHO
WM KOT/Ia B U3y4a€MOM JIBUJKEHUHM MOKHO MpeHeOpedb BpalleHUEM Tejla BOKPYT €ro
LIEHTpa Macc;

— a0COJIOTHO TBEPIOE TEJIO0 — TEJO, PACCTOSHUE MEXAY JBYMS JIHOOBIMU
TOYKaMH KOTOPOrO HE MEHSETCA. OJTO TMOHITHE NPUMEHHMO, KOIJla MOYKHO
npeHeopeys Aepopmarireit Tena;

— CIUIOLIHAs HM3MEHsAEMasl Ccpella — ITO IOHATHE NPUMEHHUMO, KOrJa MOXHO
npeHeOpeyb MOJEKYISIPHOM CTPYKTypoil Tena. Ero ucnonb3yloT Opu H3y4YyeHUU
JIBUKEHUS KUJKOCTEH, Ta30B, 1€POPMUPYEMBIX TBEPABIX TEI.

MexaHuKa COCTOUT U3 CIEAYIOLINX Pa3AEIOB!

1) MexaHuKa MaTepUAIbHOW TOYKH;

2) MexaHHKa a0COIFOTHO TBEPIOTO TeJa;

3) MexaHHKa CIUIONIHOM Cpelibl, B KOTOPYIO, B CBOIO OYEPE]lh, BXOJIAT:



a) TCOpHUs yIPYrocTH;

0) Teopus MIACTUYHOCTH;

B) TUIPOJIUHAMUKA;

T) a3pOIMHAMHUKA;

1) Ta30Bas JUHAMUKA.

Kaxnplii W3 TNEpeyuCICHHBIX PAa3leIOB COCTOUT W3 CTATHKH, JUHAMUKUA |
kuHemaTuku. CTaTUKa — 3TO YYCHHE O PaBHOBECHH TEJI MOJ JACUCTBUEM cuil (Tped.
statos — crosiiuii).

JInHaMUKa — 3TO yYCHHE O JABWKCHUM TeJ MOJ AeicTBUeM cuil. Kunematnka —
9TO YYCHHUE O TEOMETPUUCCKUX CBOMCTBAX JABHIKCHHUS TEI.

KpoMe mepednciieHHbIX BBINIC Pa3feiioB MEXaHUKH HUMEIOT CaMOCTOSITEILHOE
3HAQYCHUC TEOpHsl KOJICOAHMU, TEOPUS YCTOMYUBOCTU JIBUIKCHUS, MEXAaHUKA Tel
NEPEMEHHON MacChl, TCOPUSI ABTOMATUYECKOTO PEryJIMPOBAHMUS, TCOPUS yaapa U Jp.

MexaHHuKa TECHO CBsI3aHA C JPYTUMHU paslenamu Gu3uku. boibinoe 3HaueHHe
MEXaHMKa MMEET JUIi MHOTHX pa3/ejoB acTPOHOMHH, OCOOCHHO Ui HEOECHOM
MEXaHUKH (IBHKCHHE IJIAHET U 3BE31 U T. 11.).

JInst TeXHUKHM MEXaHWKa MMeEeT 0co0oe 3HaueHue. Hampumep, rujpoanHaMuKa,
a’poJMHAMKKA, JHHAMHKA MAIIHH W MEXaHW3MOB, TCOPHS BHKCHHS HAa3eMHBIX,
BO3JYIIHBIX M TPAaHCIOPTHBIX CPEACTB HCIOJB3YIOT YpPaBHCHHUS UM  METOJIbI
TEOPETUUECKON MEXaHUKHMU.

2. [lopsiioK BBITIOJTHEHUS! paOOTHI U COJEPKAHUE OTYEeTa

[Topsiiok BhIMONTHEHUS! paOOTHI:

1. MexaHn4eckoe IBHKEHUE U €T0 OTHOCUTEILHOCTb.

2. Tpaexktopus, yTh, IEPEMEILIEHUE, CKOPOCTb, YCKOPEHHE.

3. VYpaBHEHHUS  MPSIMOJIMHEMHOTO  PAaBHOMEPHOTO M MIPSIMOJIMHEHHOTO
PaBHOYCKOPEHHOT'O JIBIYKEHUSI.

4, KpuBonmuHeHOE ABMKCHHE TTOCTOSTHHOM TI0 MOAYITIO CKOPOCTBIO.

5. LlentpoctpemutenbHoe yckopeHue. Bzanmopaeiictue tei.

6. 3axons! HproTOHA.

/. PaBHOIEHICTBYIOIIAS CHIT.

8. Ipunnmn oTHOCUTEbHOCTH ["anmues.

9. MomMmeHT cuitbl. Y ClOBUSL paBHOICHCTBUS.

10. 3akon BcemupHoro tsaroteHus. Cuma TsxkecTd U Bec Tena. 3akoH ['yka. Cuna
TPEHUSI.

11. 3akoH coxpaHEHUsI UMITYJIbCA. 3AKOH COXPAHEHUS SHEPTUU.

12. CoOonHBIE U BBIHYK/ICHHBIE KOJICOAHHUS.

13. AMmimTyza, nepuoi, 4acToTa, (haza KoseOaHHi.

14. YpaBHeHne rapMOHUYECKUX KosieOanuii. Pe3oHaHc.

15. MexaHuuecKre BOJIHbL. Y paBHEHHE BOJIHBI.

Conepxxanue oruera:



1) uenb paboThI;

2) 3a7aHKe Ha JJabopaTOPHYIO PabOTY IJIs CBOCTO BapHaHTa,

3) anropuTM perraeMoro 3aiaHus ¢ HEOOXOAMMBIMH MOSICHEHUSIMU;
4) BBIBOJIBI 110 padoTe.

3. KoHTposibHBIE BOIIPOCHI
1. Mexannueckoe aBmkeHne. OTHOCUTEIbHOCTh ABUKEHUS.
2. Busipl MEXaHUYECKOTO ABUKECHUSI.



JlabopaTopnas pa6ora Ne 3
«MouexkyaspHas puszuka. TepMoaHAMUKA»

[enp pa®oThI: 3HATH OCHOBBI MOJIEKYJISIPHOM (PU3UKHU U TEPMOAUHAMUKU

1. KpaTkue TeopeTHuecKue CBEeICHUs

MonekynsapHas ¢usuka - pazjaen GU3MKH, B KOTOPOM H3ydaroTcsl (pusmueckue
CBOICTBA U CTPOEHHE BEUIECTBA B PA3IMYHBIX arperaTHbIX COCTOSIHUSAX Ha OCHOBE UX
MUKPOCKOMUYECKOTO (MOJICKYJISIPHOTO) CTPOCHHS.

MonekynapHO-KMHETUYECKAasi ~ TEOpUsl  CTPOCHMsI  BemlecTBa -  pasfel
MOJIEKYJIApHOM  (U3HKH, B KOTOPOM H3Yy4yalOTCsl CBOICTBA TE€I Ha OCHOBE
MPEICTaBICHUM 00 UX MOJEKYJISIPHOM CTPOEHUHU.

Cratuctuueckas ¢u3nka — pa3fesl MOJCKYISpHOM (U3UKH, B KOTOPOM
U3y4YarOTCsl CBOWCTBA U JIBIXKCHUSI HE OTJICIBHBIX MOJICKYJI (4aCTHIT), & COBOKYITHOCTH
YaCTHII, XapaKTEPU3YIOIIUECS CPETHUMHU BEIMUNHAMH.

TepMoauHaMuKa — HayKa, B KOTOPOM M3y4aroTCsl CBOMCTBA (PU3UUECKUX CUCTEM
BHE CBSI3U C UX MUKPOCKOIMYECKUM CTPOCHHUEM.

CucreMa — COBOKYITHOCTh paccMaTpWBacMbIX Teld (B YaCTHOCTH: MOJICKYI,
aTOMOB, YaCTHII).

[TapameTpbl COCTOSIHUSI CUCTEMBI: P-aaBiieHue, V- o0bEM, T-Temneparypa.

a) VIHTCHCHMBHBIC TmMapaMmeTpbl - TapaMeTphl (JaBICHHE, TEMIepaTypa,
KOHIICHTPAIIUS U JIP.), HE 3aBUCAIINE OT MACChl CHCTEMBI.
Temneparypa - Qusuyeckas BeIMYMHA, XapaKTEpHU3YIOLlas COCTOSHUE

TEPMOJIMHAMUYECKOTO  PAaBHOBECHUS  MAaKpPOCKOMMYECKON cucteMbl. (CBOMCTBO
TEMIIEpaTypbl - OMNpENEeNsITh HalpaBieHUE TerioBoro obmena. TemmnepaTypa B
MOJIEKYJIIPHON (PU3UKE ONpeesieT pacupeesieHue YacTUll 0 YPOBHSIM SHEPTUU U
pacnpeeneHrue YacTHUI] O CKOPOCTSIM.

TepMogunaMuueckas TeMmIrepaTypHas IIKajla - TeMIlepaTypHas IIKana,
ompenenseMas Temrepatypa (aOCoitoTHas TeMIiepatypa) B KOTOPOM Bceria
MOJIOXKUTENbHA.

0) DKCTEeHCHBHBIC MapaMeTpbl - mapamMeTpbl (00BEM, BHYTPEHHSS SHEPIHs,
DHTPOIUS U Jp.), 3HAUCHUS KOTOPBIX MPOTOPIIMOHATIBHBI MACCE TSPMOIUHAMHYCCKOM
CUCTEMBI UJIU €€ 00BEMY.

BHyTpeHHsIT »HEprus CHUCTeMbl - CyMMapHasi KHUHETH4YecKass DJHeprus
Xa0TUYECKOT'0 JBIKEHUSI MOJIEKYJ, MOTEHIMAaIbHAsl SHEPTUs WX B3aUMOJCHCTBUA U
BHYTPUMOJIEKYJISIpHAsT SHEPrus, T.€. DHEPrUs CHUCTEMbl 0e3 ydé€Tra KHUHETUYECKOH
sHEpruu € B 1eJIoM (IIpH JBMKEHUH) U TTOTCHIIMATBLHON YHEPTUU BO BHEIITHEM TIOJIC.

3meHeHne BHYTpEHHEH HHEPruu MpU MEpPeXOJe CUCTEMbI U3 COCTOSHUS B
COCTOSIHHME PABHO Pa3HOCTU 3HAYEHUUN BHYTPEHHEW PHEPTrUM B ITHX COCTOSHUSIX U HE
3aBUCHUT OT ITyTH MEPEX0/a CUCTEMBI U3 OJTHOTO COCTOSIHUS B IPYTOE.

YpaBHEHUE COCTOSIHUS CUCTEMBI !

F(p,V,T) =0.
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HepaBHOBecHOE COCTOSIHHME CHUCTEMBI — TaKoe€, IPU KOTOPOM KaKOW-IMOO0 U3 ee
MapaMeTPOB COCTOSIHUSI CUCTEMbI U3MEHSIETCS.

PaBHOBECHOE COCTOSIHHUE CHUCTEMBI - TakKoe€, MPU KOTOPOM BCE IMAPAMETPHI
COCTOSIHHSI CUCTEMbI UMEIOT ONPEJIEIEHHbIE 3HAUEHHUS, IOCTOSIHHBIE TIPU HEM3MEHHBIX
BHEITHUX YCIIOBUSIX.

Bpems penakcauuum - Bpems, B TEYEHHE KOTOPOrO CHUCTEMa NPUXOIUT B
PABHOBECHOE COCTOSIHUE.

[Ipouecc — mepexoll CUCTEMBI W3 OJHOTO COCTOSIHUSI B JPYro€ COCTOSIHUE,
CBSI3aHHBIA C U3MEHEHHEM XOTs ObI OJIHOTO M3 €€ IMapaMeTPOB COCTOSIHUSA .

a) 0oOpaTUMBIA IPOILECC - MPOIECC, MPU KOTOPOM BO3MOXKHO OCYIIECTBUTH
oOpaTHBIN MEPEeX0Jl CUCTEMbl M3 KOHEYHOT'O B HAYAJIBHOE COCTOSHUE Yepe3 Te JKe
MPOMEXYTOUHBIE COCTOSIHUS TakK, YTOOBl HE OCTAJIOCh HUKAKMX HW3MEHCHHH B
OKPYKAIOUIEU CUCTEMY CPEJIE;

0) HeoOpaTHMBIH MPOIIECC - MPOLECC, IPH KOTOPOM HEBO3MOXHO OCYIIECTBUTH
oOpaTHBIN MEePexXo]] CUCTEMBI B TIEPBOHAYATILHOE COCTOSIHHE, WX €CIIA TI0 OKOHYaHUH
mporecca B OKPYXKAIOIIeW cpeie WM B CaMOW CHCTEME IMPOW3OIUIA KaKue-Tuoo
W3MEHEHUS,

B) KpyroBoi mporecc (IMKI) - Takas IOCJI€IOBaTCIbHOCTh IPEBpAIICHUH, B
pe3yapTare KOTOPOW CHCTEMa, BBIWIAS W3 KaKOro-JIMOO HMCXOJHOTO COCTOSHUS,
BO3BpaIlacTcs B HEro BHOBb. JI10OOW KPYyroBoW MPOIECC COCTOMUT M3 MPOIECCOB
pacmupeHuss W coxarums. [lporecc pacmmpeHusi COMpoBOXKAAeTCS paboToi,
COBEpIIIaeMON CUCTEMOM, a MPOIIECC CKATUsl - pabOTOH, COBEpIIIaeMOi Ha CUCTEMOM
BHEIIIHUMU CUJIaMH. Pa3HOCTh 3TUX paboT paBHA pad0OTE JAaHHOTO ITUKJIA.

JlnvHamuueckue  3aKOHOMEPHOCTH -  3aKOHOMEPHOCTH,  IOJUYUHSIOIIHAECS
cUcTeMaM ypaBHEHHH (B TOM uwmcie aAuddepeHnnaIbHbIX, HHTETPAIbHBIX U Jp.),
JOMYCKAIOIIUX CYIIECTBOBAHUE €IUHCTBEHHOTO PEIICHUS ISl KaXKJ0T0 HAYallbHOTO
YCJIOBUSL.

CratucTudyeckue 3aKOHOMEPHOCTH - KOJIMYECTBEHHbIE 3aKOHOMEPHOCTH,
YCTAHABJIMBAEMbIE CTATUCTUUYECKHUM METOJIOM, B KOTOPOM pPAacCMAaTPUBAIOTCS JIMIIb
CpeHME 3HAYEHHS BEIWYUH, XapPaKTEPU3YIOUIMX JAHHYK) COBOKYMHOCTh MOJIEKYJI
(paccmaTpuBaeTCsi KOHKpPETHasi MOJICKYJISIpHAs MOJeNb, W K HEW NPUMEHSIOTCS
MaTeMaTHYECKHUE METO/Ibl CTATUCTUKH, OCHOBAHHBIC Ha TCOPUHU BEPOSTHOCTEH).

BepostHOCTh TEpMOAMHAMUYECKAS! - YHUCIO CIOCOOOB, KOTOPHIMU MOXET OBIThH
pean30BaHO JTaHHOE COCTOSHUE MaKPOCKOIMMYCCKOW (pu3uueckoi cucTeMsl (mpeser,
K KOTOPOMY CTPEMHUTCS OTHOCUTEIIbHAs YacTOTa IMOSBICHUS HEKOTOPOTO COOBITHS
MpU JOCTAaTOYHO OOJBIIIOM, CTpeMAIIEeMCS K OECKOHEYHOCTH YHCIe IMOBTOPEHUM
OIIBITA MIPH HEM3MEHHBIX BHEIIHUX YCIOBHSIX):

w =n/N,

rae N - 4uciIo ONBITOB;

N - YUCJIO pa3 MOJYYEHO OMPEACIICHHOE COOBITHE.
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OnyKTyaluu - ciydyailHble OTKJIOHEHMSI (PU3NYECKUX BETUYHH OT UX CPEIHETO
3HAYECHUS.

Monekyna - HauMeHbIIAs 4YacTh BEILECTBA, O00JIaalOIIasi €ro OCHOBHBIMU
XUMHYECKUMHU CBOMCTBAMHM M COCTOSIIIAs M3 aTOMOB, COEJIMHEHHBIX MEXIY COOOMU
XUMUYECKUMU CBSI3SIMH.

2. [lopsiiok BBITIOJTHEHUS! PaOOTHI U COJEP)KAHUE OTYETa

[Topsiiok BhIMOTHEHUS! paOOTHI:

1. KonmnaectBo BemectBa. Moib. [TocTossHHass ABorazpo. TermioBoe paBHOBECHE.
AOGcontoTHas Temmneparypa.

2. CBs13b TeMrepaTypbl 1 KHHETUIECKON AHEPruy 4acTull BeriecTBa. MmeanpHbIii
ras.

3. CpsBb MeXAy JaBJICHHEM M CpPEIHEH KUHETUYECKOM SHEpruel MoJeKy
UJCAIBHOTO rasa.

4. Ypaaenue Kianeitpona — Menaeneesa. M3onporecchsi.

5. HacebllieHHbIe U HEHACBIILIEHHBIE MTAPHI.

6. Kpucrammueckue u amop¢Hbie Tena.

/. TlepBblii 3aKOH TepMOIMHAMUKH. BTOpOI 3aKOH TEPMOMHAMUKH.

8. Terosrie nBurarenu. KI1J[ TerioBeIX JBUraTeici.

9. Oxpana OKpyXaroIiei Cpebl.

Conepxxanue oruera:

1) uenb paboThI;

2) 3a7aHKe Ha JJabopaTOpHYIO PabOTY IJIs CBOCTO BapHaHTA,

3) anropuTM perraeMoro 3aiaHus ¢ HEOOXOAMMBIMH MOSICHEHUSIMU;

4) BBIBOJIBI 110 padoTe.

3. KoHTposbHbBIE BOITPOCHI
1. Usmepenne BHyTpeHHEH sHepruu B mpolecce TermnooOMena. KomuuectBo
TEIJIOTHI.

2. Bropoti 3akoH TepMoMHaMUKY. [ [pUHITATT TEHCTBUSI TETUTOBBIX JBUTATEIICH.



JlabopaTopnas pa6ora Ne 4
«IJIEKTPOAUHAMHUKA»

Lenp pa®oThI: 3HATH OCHOBBI AJIEKTPOIUHAMUKI

1. Kparkue TeopeTndeckue CBEACHHUS

DJNEeKTpoAMHAMUKA — 3TO HayKa O CBOWCTBAX M 3aKOHOMEPHOCTSIX 0COOOT0 BUIA
MaTepUUd — DIJIEKTPOMATHUTHOTO TIOJISI, KOTOPOE OCYIIECTBIISIET B3aMMOICHCTBHUE
MEXKY JEKTPUICCKUMHU 3apsHKEHHBIME TEJIAaMH WU YaCTUILIAMHU.

KeantoBas  snmexktpoaumnammka (KOJ) —  kBaHTOBOMOJIEBAas  TEOpHsI
AJNIEKTPOMArHUTHBIX B3aMMOJICUCTBHM;, HauOosiee pa3paboTaHHAs 4YacTh KBAHTOBOM
Teopun mois. Kiaccuueckasi 3JIEKTpOJAMHAMHKA YYUTHIBAET TOJBKO HETPEPHIBHBIC
CBOWCTBa 3JIEKTPOMArHUTHOTO TIOJIS, B OCHOBE >K€ KBAaHTOBOW SJIEKTPOJUHAMUKH
JSKUT TPEJCTABICHUE O TOM, UYTO JJICKTPOMATHHTHOE IOJe O0JaJaeT TakkKe U
NPEPBIBHBIMU (TUCKPETHBIMH) CBOMCTBAMHU, HOCUTEISIMU KOTOPBIX SBJISIOTCS] KBAHTHI
noJisi —(}oToHBI. B3anMoeiicTBUE 3IIEKTPOMATHUTHOTO H3IYUYCHHS C 3apsKEHHBIMU
YaCcTUIIAMU PACCMATPUBACTCS B KBAHTOBOW JJICKTPOJAMHAMHKE KaK MOTJIOMIEHUE U
UCIYCKaHHUE YaCTHIIAMH ()OTOHOB.

XapaKkTepUCTUKH ICKTPOMATHUTHOTO TIOJIS

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

E= F/q — oTHOmICHNE CHUITBI, ICHCTBYIOMICH CO CTOPOHBI MOJIS K BEJIMYMHE 3TOTO
3apsina.

D- uHAyKIUs 3JIEKTPUUECKOTO IMOJISI — HAa3bIBAETCS BEKTOP MPOMOPIIMOHAIBHBIH
BEKTOPY HaIPSKEHHOCTH, HO HE3aBUCSIIUNA OT CBOMCTB CPEIbl

Wupyknueild Ha3bIBAa€TCS BEKTOP, MOIYJIb KOTOPOTO €CTh OTHOIICHHUE MOy
CHIIbI JICCTBYIOIIUNA CO CTOPOHBI IOJISI HA TMPOBOJHUK C TOKOM, Ha CHIy TOKa B
npoBojHUKe U ero juuHy. B= |F|/ 1*] (H/ A*m) H — HanpsokeHHOCTh MarHUTHOTO
noist (A/m) = 80 spcren =) 80 TNaycc, Ha3biBaeTCs BEKTOP MapasUICIbHBIN BEKTOPY
UHAYKIIMH, HO HE3aBUCSIINMA OT cBOMCTB cpeabl. H= 1/Y, roe p = p0* W’

2. [lopsiioK BBITIOJTHEHUS! paOOTHI U COJEPKAHUE OTYEeTa

[Topsiiok BhIMOTHEHUS! paOOTHI:

1. DnexTpuyeckoe B3auMOJAEUCTBUE. DIIEMEHTAPHBIN SJIEKTPUUECKUI 3apsiI.

2. 3axon Kynona. HanpsbkeHHOCTD anekTpudeckoro mnouis. [lotennnan. PasHoctsb
OTeHUMAaNoB. [IpuHIMI Cyneprno3uumn noseu.

3. IIpoBomHHMKHM B OJJIEKTPUUECKOM ToJie. OiekTpoeMKkocTh. KonaeHcartop.
DHeprus AMEKTPUIECKOT0 NOJISI KOHACHCATOpa. [IU3IIEKTPUKY B AIIEKTPHUYECKOM TIOJIE.

4. Dnextpudeckuii TOK. HocuTenu CBOOOMHBIX JJIEKTPUYECKUX 3aps/IOB B
MeTajiax, KXUAKOCTSIX U razax.

5. DnexTpoaBwkKyIias cuiaa. 3akoH Oma a1 ydacTka Iiend. 3akoH Owma yis
NoJIHOM 1enu. [lapaienbHoe 1 Mocne0BaTeIbHOE COEAMHEHHUE IIPOBOIHUKOB.

6. IlomympoBognuku. CoOCTBEeHHass W OpHUMECHass  IPOBOJUMOCTb
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MOJyPOBOJAHUKOB. P-N niepexon. MarauTtHoe none. Mupykuus marautHoro noist. Cuna
Awmnepa. Cwia Jlopenuma. IlIpaBwiio JieBoM pyku. MarHuUTHBIM TOTOK. 3aKOH
NEKTPOMArHUTHOW MHAYKUMH. IIpaBuio JlopeHuma. Buxpesoe anekTpuyeckoe IoJe.
Camounnykuus. WuayktuBHocth. KoneOartenbHbld KOHTYp. [lepeMelieHHbIN TOK.
[Ipon3BoacTBO U nepeaaya MeKTpuyeckoro Toka. Tpanchopmarop. Teopust Makcserna.
DNEeKTpOMAarHUTHbIE KojeOaHuss U BOJHBL. (CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH.
[TpuHumn paguocss3u.

Conepxxanue oTdyera:

1) uenb paboThI;

2) 3a7aHKe Ha JJabOpaTOPHYIO PabOTY IJIs CBOCTO BapHAaHTA,

3) aNropuUTM perraeMoro 3aJiaHus ¢ HEOOXOAMMBIMH MOSICHEHUSIMU;

4) BBIBOJIBI 110 padoTe.

3. KoHTposibHbBIE BOIIPOCHI
1. DnexTpuyeckoe B3auMOJICHUCTBHE.
2. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.



JlabopaTopnas pa6ora Ne 5
«Onruka»

[{ens paGOTHI: 3HATH OCHOBBI ONITUKH.

1. KpaTkue TeopeTHuecKue CBEeICHUs

CBeT - 3TO 2JIEKTPOMATrHUTHBIE BOJHBI, BBI3BIBAIOIINE 3PUTEIHHOE ONIYILICHUE.
Nx nnuna nexut B nipeaenax ot 0.4 go 0,8 mxm. CkOpocTh CBETa B BaKyyMe C =
3*10® m/c. Kax BcsKMe BONHBI CBET OrHOaeT NpEIATCTBAS HA IYTH €ro
pacrpocTpaHeHusi, UCTbIThIBas Audpakiuio (cMm. Hroke). OIHAKO, ¢ yBEIUYCHUEM
pa3MepoB MPEMITCTBUI CHOCOOHOCTH CBETa Orvbarh MPEHsTCTBUA yMEHbIIaeTcsi. B
OOJIBIIMHCTBE MPAKTUYECKUX CIy4aeB 3TUM SBICHUEM MOXKHO MpeHeOpeub. B Takux
CJIy4asiX CBET paclpOCTPAHSIETCS B BUJIE Y3KUX, MOYTH MMapalIebHBIX MyYKOB.

JIy4 - 3T0 HaIpaBJeHUE PacCHpPOCTPAHEHUS DHEPTUU B CBETOBOM IYUKE, T.€. ATO
npsimas TuHuS. YeM yke CBETOBOM Iy4OK, TEM TOYHEE OH OMpE/ENsieT HalpaBlIeHUE
Jayya.

3aKoH MPSIMOJIMHEHHOTO PacpOCTPAHEHUS CBETA.

B onHOpOIHOM cpene CBET pacpoCTPaHAETCS BAOJIb IPSMBIX JIMHUU.

3aKOH OTpakKEHUSs CBETA.

Puc.1. Puc.2.

Jlyd napgarommii, Jy4 OTpPaKEHHBIA MW MNEPHEHIUKYJSAP K OTpaKAIOLIEH
MOBEPXHOCTH, BOCCTABJICHHBIM B TOYKE MAaJIEHUS Jiydya, JIe)KAT B OJIHOM MJIOCKOCTH,
npudeM yron otpaxkenns ( #) pasen yriy magenus (¢ )(puc. 1).

N300pakeHreM CBETSIICHCS TOUYKU S B 3€pKaje WM JIMH3€ Ha3bIBAE€TCS TOUKA
MepeceveH s JyueH, BBIIICAIINX W3 TOUKM IOCIE WX OTPAKEHUA B 3€pKaje WU
MpesioMJIeHUs B TUH3€E. B 3aBUCMMOCTH OT TOT0, IEPECEKAOTCS JIM B TOUKE CaMU JTy4u
WM UX TIPOJIOJDKEHUSI, U300paKeHNE HA3bIBAIOT ACHUCTBUTEIBHBIM WM MHUMBIM.

N300paskeHne cBeTsIeiCs TOYKU B IMJIOCKOM 3€pKajie MHUMO U CUMMETPUYHO
caMoil CBETAIICHCS TOYKE OTHOCUTENILHO IJI0CKOCTH 3epkaiia.(Puc.2).

3aKOH MPEIOMIICHUS CBETA.
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Puc.3.

Jlyd nmajaromnuid, Ty4 MpeOMICHHBIN U MEPICHUKYJIISP K TPaHUIIe pa3jelia JIByX
cpejl, BOCCTABJICHHBIHM B TOUKE MaJICHUS JTy4a, JIGKAT B OJHON TNIOCKOCTH; OTHOIIICHHE
cuHyca yria maneHus (<) K cuHycy yria npeiomwieHus (¥ ) ecTh BenuMuuHa
MOCTOSIHHAS JIJISl TAHHBIX IBYX cpen (puc. 3):

sn o
G|

fn (1)

Benuunny 11,1 Ha3bIBAIOT OMHOCUMENbHLIM — NOKA3amenem  NpeiomMieHus Uiu
II0Ka3aTeseM MPEJIOMIIEHNs] BTOPOM CPeabl OTHOCUTEIBHO IIEPBOU.

AOCOMOTHBIM (TaOJIMYHBIM) noKazamenem  NPerOMAeHUs  Cpedbl Ha3bIBAIOT
NoKa3aresb MPEJIOMIICHHS CPeJlbl OTHOCUTENILHO BakyyMma. (B aTom ciyuae Ha puc. 1
cpenoii | sBisieTcs Bakyym).

OTHOCHUTENIbHBIA ~ TIOKA3aTellb  MPEJIOMIICHUS Mpj CBSI3aH € aOCOJIIOTHBIMU
[0Ka3aTessiMU IIPEIIOMIICHUS IIEPBOU Cpebl 11, BTOPOU Cpeasl 11y :

="

. (2)

|

Puc 4.

Cpeny ¢ MEHbIIMM IIOKa3aTeJIeM MPEJIOMIICHUS Ha3bIBAIOT ONMUYECKU MeHee
nromuot. Ilpy nageHnu cBera Ha rpaHULly JIBYX CPEJl CO CTOPOHBI ONTHYECKH Oojee
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IIOTHOM Cpcabl IMPOUCXOAUT IIOIIHOC OTPAKCHUHC, CCIU YIoJ IaaACHUA 0obIIEe WU

paBeH yrily ‘9, Ha3bIBAEMOMY npedenbHblM Y2lom nonHo20 ompadicenus (puc.4).

2. [lopsiiok BBITIOJTHEHUS! PaOOTHI U COJEP)KAHUE OTYETa

[Topsimok BeITOTHEHUS PAOOTHI:

1. Cer — »nnexktpomarHutHas BosHA. WHTepdepenims cBera. KorepeHTHOCTD.
Jubpaxims ceeta. {udpakimonnas pererka. [losspusarius ceera.

2. 3aKOHBI OTPKEHUS CBETA. 3aKOHBI IPEIOMIICHHS CBETA.

3. IIpm3ma. [Qucniepcus ceta. JInH3bl. @opmysia TOHKOM JTMH3BL

Conepxxanue oTdyera:

1) uenb paboThI;

2) 3a7aHKe Ha JJabopaTOpHYIO PabOTY IJIs CBOCTO BapHaHTa,

3) anropuTM perraeMoro 3aiaHus ¢ HEOOXOAMMBIMH MOSICHEHUSIMU;

4) BBIBOJIBI 110 padoTe.

3. KoHTposibHBIE BOIIPOCHI
1. Habnronenust unTepPepeHnu, 1uPppakiuy, Noaspu3alui cBeTa.
2. 3aKOHBI MPEeSIOMJIEHHS CBETA.
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JlabopaTopHasi pa6oTa Ne 6
«OCHOBBI CIICHIUAILHOM TEOPUU OTHOCHUTEIbHOCTH

HCJ’IB pa6OTBI: 3HAaTh OCHOBbI CHGHH&J’IBHOﬁ TCOPHUHU OTHOCHUTCIIbHOCTH.

1. Kpatkue TeopeTuuecKkue CBeACHUs

Korpa Obuta monydeHna cuctema ypaBHEHUM MakcBenia mpeacKa3biBarolias,
YTO CBET PACHPOCTPAHAECTCA B IPOCTPAHCTBE C KOHEYHOW CKOPOCTHIO,
npeoOpazoBanusa ['amuiess 0e3 BCAKON KPUTUKU ObUIM TEPEHECEHBI HA 3aKOHBI
pacripocTpaHeHusi cBeta. B pesynbTaTe Oblla OOHapyKeHa HECTBIKOBKA JIBYX
obOnacreil (U3MKKU: MPOBEPEHHONW BPEMEHEM U MPAKTUKON MexaHuku HproToHa u
CPaBHUTEIBHO  MOJIOAOW  HAyKH  DIEKTPOJUHAMUKH. B  MakcBemioBoit
ANEKTPOJAMHAMUKE  CKOPOCTh  PACIpPOCTPAHEHUS  DJIEKTPOMArHUTHBIX  BOJIH
0Ka3aJlach HE 3aBUCSAILEH OT CKOPOCTEW NBUKEHHS KaK HCTOYHUKA 3TUX BOJIH, TAK
u HaOmogatens. YpaBHeHuss MakcBemia OKa3aluCh HEMHBAPUAHTHBIMU
OTHOCHUTEJIbHO TPHUHIMIIA OTHOCUTEIBHOCTU M TpeoOpa3zoBanuil ['ammnes — yto
MPOTUBOPEUUIIO  HBIOTOHOBCKOW  KOHIEMIMK  a0COJIIOTHOTO  MPOCTPaHCTBA
KJIaCCUYECKON MEXaHUKH.

Teopust pacnpocTpaHeHHs CBEeTa B JBMIKYIIUXCS Cpelax CTpOWJach Mo
aHAJIOTUU C U3BECTHBIMU 3aKOHOMEPHOCTSIMU pacrpocTpaHeHusi 3Byka. Jliis
pacrpocTpaHeHusi BOJIHBI HeoOXoAWMa cpena, KoTtopas OyaeT mnepenaBaTh
konebanus. Hampumep, mjis pacnpocTpaHEHUs aKyCTHYECKOW BOJHBI (TO €CTh
3ByKa) HyXeH Bo3ayx. CiemoBaTelIbHO, ¥ 3JCKTPOMAarHWTHAas  BOJIHA
pacrnpocTpaHseTcss B crelupuiIeckol cpejie Ha3BaHHOW 3¢upom (HEBHAUMON U
Heocs3aeMOM CyOCTAaHIIMM 3amoHSIONICH Belo BeeneHHyr0). YueHble THIAaTEBHO
mpopadoTaly TEOPETUUECKYI0 MOJeib 3(hupa U MEXaHUKY paclpOCTpaHCHUS
CBETa, BKJIIOYAs BCEBO3MOXHBIE pblYall M OCH, SIKOOBI CIIOCOOCTBYIOIIHE
pacrpoCTpaHEeHUI0 KojaeOaTeIbHbIX CBETOBBIX BOJH B 3dupe. [axxe cam MakcBenn
noJjiarajl, 4To 3JEKTPOMArHUTHBIE BOJIHBI PACHPOCTPAHSAIOTCA B cpejlie, MOJI00HO
TOMY, KaK aKyCTHYE€CKHUE BOJIHBI PACIPOCTPAHSIOTCS B BO3JyXE, a MOPCKHE — B
BOJIE.

B naubonee mnpocThIX MOJENSX CUYUTAIOCh, 4YTO S(PUP U BEIIECTBO —
pa3UyHbIE BEIY, U MEPBbIA HE OKa3bIBA€T MATEPUM HHKAKOTO COMPOTUBIICHMUS,
Mo3TOMY 3akoHbl HbIOTOHA 17 JABIKYIIUMXCS TEI KaKUMH ObUIM, TaKUMHU H
OCTaloOTCs, a ypaBHEHHs MakcBesuia CrpaBelJIUBbl TOJIBKO B CHUCTEME OTCUETA,
KOTOpasi HEMOABMXKHA OTHOCUTEIbHO 3¢upa. M3 3TUX ycloBui criegoBaiu
KJIACCUUECKHE B3aMMOUCKIIOUaroIme naparpagsl — 3pup A0IKEH OJHOBPEMEHHO
ObITb M aOCOJNIOTHO TBEPIBIM, MJi MPOBEACHUS SJICKTPOMArHUTHBIX BOJH, H
aOCOJIIOTHO pPa3peKEHHbIM, BO M30€XKaHHE DHEPreTUUYECKUX MOTEph. Takoe
pelieHue BCeX YCTpOWJIO Obl, HO W3 HEro CleI0oBajl OJWH BaXXHbIA BBIBOJ:
COJIHEUHAs] CHUCTEMa, JIBUTASICh C TMTAHTCKUMU CKOPOCTSMH B KOCMOCE, HECETCA
CKBO3b 3(up, MOITOMY MOKHO MOCTABUTH HKCIEPUMEHTIIO OOHAPYKEHUIO ITOTO
«3(pUpHOTrO BEeTpar.
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B 1887 rony nBa amepukaHckux ¢uszmka — AnpOeptT Maiikenscod u ['eHpu
Mopnau — pemmian COBMECTHO MPOBECTH SKCIEPUMEHT, TNMPU3BAHHBIA pa3
HaBCeTJa J0Ka3aTh CKENTHKaM, YTO CBETOHOCHBIM 3(QUp peajbHO CYIIECTBYET,
HATOJIHIECT BCEICHHYI0 U CIIYXKHUT CpPelod, B KOTOPOH pacIpOCTPAHSIOTCS CBET U
MIPOYHE IIIEKTPOMArHUTHBIC BOJTHBI.

2. ITopsitok BEITIOJTHEHUS paOOTHI M COJIEP’)KaHUE OTYETa
[Topsitok BBITIOJTHEHHSI paOOTHI:
1. 'nBapnaHTHOCTH CKOPOCTH CBETA.
2. [TpyHIMTT OTHOCHTETFHOCTH DHHIIITeHHA.
3. [IpocTpaHCTBO ¥ BpeMsI B CTICTIMATLHON TEOPHH OTHOCHTEITFHOCTH.
4. CBs13b MacChl ¥ SHEPIUM.
CoaepxaHue oTyeTa:
1) menb paboTHI;
2) 3a/1aHKe Ha JIAOOPaTOPHYIO PabOTy VI CBOSTO BapHUaHTA,
3) aJIrOpUTM penraeMoro 3aaHus ¢ HEOOXOTUMBIMU TTOSICHCHUSI MU,
4) BBIBOJIBI ITO padoTe.

3. KoHTpoasHBIE BOPOCH
1. TpyHIMI OTHOCUTENFHOCTH DUHIIITEHHA.
2. ITpocTpaHCTBO 1 BpeMsI B CTICTIHATHHOMN TEOPHH OTHOCUTEITFHOCTH.
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