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1. [lmanupyemble pe3y/abTAaThl 00y4eHHUS 0 JUCHHUIIHHE,
COOTHECEHHbIE ¢ IVIAHUPYeMbIMHU pe3yiabTatamu ocBoeHusi OINOIT

1.1. Hean u 3a7a4m TUCHHUILIAHBI

bakanasp mno wHampaBiaenuto noarotoBku 23.03.03 Dxcrutyaranuss  TPaHCHOPTHO-
TEXHOJIOTUYECKAX MAIIMH W KOMIUIEKCOB JIOJDKCH OBITh TOJTOTOBJICH K SKCIIEPHUMEHTAIBHO-
UCCIIEI0BATEIIBCKOM, MIPOU3BOICTBEHHO-TEXHOJIOTMYECKOH, CEPBUCHO-IKCILTYaTaIIHOHHOM
NEeSITETTHHOCTH.

Heab aucnuminmHbl — CHOPMHUPOBATH Y CTYICHTOB CHCTEMY (DyHIaMEHTAIbHBIX 3HAHUM,
HEOOXOIUMBIX JIJIS IIOCIICIYIOIICH MOITOTOBKH OaKaiaBpa, CliocCOOHOTO K 3 (PEKTUBHOMY PEIICHHIO
NPaKTUYECKUX 3a/1a4  CEIbCKOXO3SMCTBEHHOTO TPOM3BOJCTBA, a TaKKe CIIOCOOCTBYIOIINX
JaJIbHEUIIEMY PAa3BUTHIO JIUYHOCTH.

3agaun TUCHHUIJIHHBI:

— HU3YYUTb OCHOBHBLIC (1)I/I3I/I‘I€CKI/IC SABJICHHUA, OBJIAaACTH q)YHI[aMeHTaJIBHbIMI/I IIOHATUAMU,
3aKOHAMH U TEOPHUSMU KIIACCHUYECKOW U COBPEMEHHON (DU3UKHU;

— chopMHpOBaTh OCHOBBI HAYYHOTO MHPOBO33PCHHS M COBPEMEHHOIO (PH3UICCKOTO
MBIIICHHS; O3HAKOMUTHCSI C HAy4YHOW ammaparypod M MeToJaMu (PU3MYECKOro HCCIIEIOBaHUS,
IpUOOPECTU HABBIKU MPOBEIEHUS (PU3UUECKOTO SKCIIEPUMEHTA;

— Hay4YuTbCs BBIICIATH (PU3MUECKOE COJEpIKaHUE B MPHUKIATHBIX 3a7adax Oymymie
JESITCIIbHOCTH.

1.2. llnanupyemblie pe3yJbTaTbl 00yUeHHUs 10 JUCHHUILIMHE (MIOKA3aTeJH
c¢opMHPOBAHHOCTH KOMIIETEHIINI)

IImanupyemsble
[Tnanupyemble pe3yabTaTbl 00y4eHUs 10 TUCIUILIMHE
pe3yJIbTaThl
ocBoenus OIIOII
(KoMTCTeHIHH) 3HaHUS YMEHUS HaBBIKH
OIlK-3 OO0yJarommiics OO0yyvarormmiicst OOyuarommiics
TOTOBHOCTB JIOJIKEH 3HATh: | TOJDKEH YMETh: | IOJKEH BJIAJIETh!
OPUMEHSTh CUCTEMY | OCHOBHbIE (DpM3UYECKUE | UCIIOJIb30BaATh HaBBIKAMHU
(GyHIaMEHTAJIbHBIX | 3aKOHBI, SIBIIEHUS U | OCHOBHBIE (PU3NYECKUE | MCIIOJIB30BAHUS
3HAHUU IpPOIECChl,  KOTOpBIE | 3aKOHBI U MOHATUS ISl | OCHOBHBIX (PM3UUECKUX
(oTHOCSIIUXCS K UCIIOJIb3YIOTCS JUISL | MIEHTU(UKALINIH, 3aKOHOB, SIBICHUN U
¢buzuke) s UICHTU(PHKALINY, (GbopMyIMpOBaHUS U | IPOLIECCOB JUISL
uAeHTU(PUKAIMY, | GOPMYIUPOBAHUA M | PELICHUS] TEXHUYECKUX | UIEHTU(UKALINH,
(GOopMyIUpPOBaHUS U | pEIIEHUS] TEXHUYECKUX | U TEXHOJOTMUYECKUX | GOpMyIUpOBaHUA U
pelieHus U TEXHOJOTMYECKHX | mpobiieM pelIeHns] TEXHUYECKUX
TEXHUUYECKUX U npobiem JKCILTyaTaluu U TEXHOJIIOTMYECKUX
TEXHOJOTHYECKHUX | OKCIUTyaTalluu TPAHCIIOPTHO- npooiem
npobiem TPaHCIIOPTHO- TEXHOJOTHYECKHUX HKCILTyaTaIH
JKCIUTyaTaluu TEXHOJOTHYECKHUX MaIINH U KOMIIJIEKCOB - | TPaHCIIOPTHO-
TPAHCIIOPTHO- MaruH 1 komiuiekcos - | (b1.5.04 —V.1) TEXHOJIOTUYECKUX
texnonorndeckux | (b1.5.04 —3.1) MalIuH 1 KOMITJIEKCOB -
MaIlUH U (b1.5.04 —H.1)
KOMILIEKCOB

2. Mecto aucunmimnbl B ctpykrype OITIOII

Hucuumnuna «®Pusuka» oTHocuTcss K ©Oa3oBoit wactu brnoka 1 (b1.5.04) ocHoBHOM
pod)eCCHOHAIBHON 00pa30BaTEILHOM MpOrpaMMbl OakanaBpuaTa MO HAMpaBICHUIO TOJATOTOBKH
23.03.03 Dkcrutyatays TpaHCIOPTHO-TEXHOJIOTHYECKUX MAIIMH U KOMIUIEKCOB, Tpod s — CepBuc
TPAHCTIOPTHBIX U TEXHOJIOTUYECKUX MAIIUH U 000PYIOBAHHUS.



Pa3ienbl IMCUMIIHHBI M MEKIUCIUNITIMHAPHBIE CBSI3H ¢ 00ecneYnBaIOIIUMHU
(mpeamecTBYHIHUMH) U 00ecieYuBaeMbIMU (MOCJAEIYHOIUMH) THCHUIINHAMHA

HaumenoBanue o0ecrieynBarOImumx
(IpeamecTBYIONUX ) U 00€CTICUNBACMBIX
(mocneAyrommx) AUCIUIUIMH, IPAKTUK Pazpnen 1 ‘ Paznen 2 | Paznen 3
[IpenmecTByronye AUCUUIUIMHBI B y4eOHOM TUTaHE OTCYTCTBYIOT, TOCKOJIBKY JMCIUTUTMHA
u3ydaercs B 1 cemectpe
[Tocnemyromue TUCIMILTIHBI, TPAKTHKH
1. | Teopust MEXaHM3MOB U MAIIMH | OIIK-3 | OIIK-3 | OIIK-3

Ne
/o

@opMupyemMble KOMIIETEHLIMA

3. O0béM AUCHUIVINHBI U BBl y4eOHOH padoThI

O6bem nucrturumabl coctapisieT 10 3adernbix enuuuil (3ET), 360 akageMudeckux 4acoB
(manee wacoB). JlucrummHa uzy4daercs B 1, 2 cemecTpax.

3.1. Pacnpenesienue 00beMa JUCHMILIMHBI 10 BUIaM y4e0HO# padoThI

Bun yae6HO# paboThI KoanuectBo yacos

KonrakTHasi padora (Bcero) 162
B ToMm uncie:

Jlexumnm (JI) 72
[IpakTuueckue 3ansatus (I113) 36
JIaGopartopubie 3ansaTus (JI3) o4
CamocrositesibHas padora odyuawuuxcs (CP) 144
KonTtpoJs 54
Htoro 360

4. KpaTkoe coaep:kaHue TUCHUILIUHBI

Pa3nea 1. Mexanuka, MmosieKyasipHasi pu3MKa M1 TEPMOIHHAMHUKA

Beenenne

[Ipenmer ¢puzuku. Metoa no3Hanus B puznke. IKCIEPUMEHTHI U TeOpHH. Poib MaTeMaTHKH.
®uznyeckue 3akoHbl. [lonstue ¢dakra B gusuke. Monenu. IIpsmbie u oOpaTHble 3a1auu (HU3HUKH.
PasmepHocTH (pU3HYECKUX BETUYMH.

Kunemaruka

JIBr>xeHue Kak riaBHas (hopMma cymectBoBanus marepuu. [IpoctpancTo u Bpems. CriocoOsl
ONMUCaHUsl COCTOSHMS Tela M cucTeMbl Ted. CUCTeMbl OTcYeTa W KOoopAuHAT. Poiap M mpHHIMIBI
BbIOOpa cucteM KoopauHat. CteneHu cBo0O 1bl, HHBAPHAHTHBIE CBOICTBA UKCIIa CTENeHEeNH CBOOOIbI.
TpexmepHOE M MHOTOMEPHOE IPOCTpaHCTBA. MaTepualbHas TOYKA W PACHpPOCTPAHEHUE 3TOU
MOJIEJIM Ha MHOTOMEpHBIM ciydail. Tpaekropust U MupoBas JMHHA, UX CcBoiicTBa. CKOpOCTh M
YCKOpEeHHE Kak Ipous3BoAHble. [locTynaTtenbHOe W BpallaTeIbHOE ABUKEHUS KaK OCHOBHBIE BUBI
JBUKEHUH. YTIOBBIE CKOPOCTh M YCKOPEHUE, HOPMAJIbHOE M TaHT€HIIMAIbHOE YCKOpeHUs. CKOpOCTh
Y YCKOPEHHE B MHOIOMEPHOM IIPOCTpaHCTBE. MIHEpIMaNbHbIE CUCTEMBI M PABHOIPABHOCTH MOKOSI
PaBHOMEPHOI'O MPSMOJIMHENHOrO ABHKEHHU. [locTynar 0 MOCTOSHCTBE CKOPOCTH CBETA B BAKYYME.
[IpeoOpa3oBaHrne HMHTEPBAJIOB BPEMEHM M [UIMHBI MPU OOJBUIMX CKOPOCTSX OTHOCHTEIbHBIX
JBIDKEHUH HMHEpIHMaIbHBIX cucteM. I[IpeoOpa3zoBanust JlopeHIa M PpENATUBUCTCKOE CIIOKEHUE
ckopoctell. HTepBan Mexly COOBITUSIMU U €r0 MHBAPHUAHTHOCTb.



Jlunamuka

Cuna m Macca, cynepno3unus cwi. [lepBelii 1 BTopoil 3akoHbl HprloToHa. YpaBHeHus
JBKCHMSI, POJIb HAYAJIBHBIX YCJIOBHM, NPUHUMI JeTepMUHU3MA. [Ipumepsl pemieHns ypaBHEHUN
JBUKEHHUs. JIBUKEHUE TEIl B IIOJIE CUJI TATOTCHUS, SIBJICHUE HEBECOMOCTHU B CIIyTHUKaX. J[MHaMuKa
clefAumx cucreM. MMimynbce, 3aKOH COXpaHEHUsI UMITyJIbCa I MEXaHUYECKON CUCTEMBI, TPETUI
3akoH HproTona. B3ammopeiictBue Ten yepe3 mone. OOmias GopMynupoBka 3aKoHa COXpaHEHUS
umnyiasca. KuHetndeckass dHeprus MaTepUalbHOM TOYKH, CBSI3b €€ C KOMIIOHEHTaMU BEKTOpa
umnynbca. Pabota u moreHnmanbHas >Heprusi. Pabora mepemenieHuss MaTepHaIbHONM TOYKU IO
KpUBOJIMHEHHOMY IIyTH. IloTeHnmanbHble CHIBL, BBEACHHME IIOHATUSA IOTEHOMANA UL
B3auMoJieiicTBytomux Ten. lloTeHuuanbHas GyHKUUSA, NOTEHLUUAIbHAs IOBEPXHOCTb. CBA3b
KOMIIOHEHT CWJIBI M TOTeHUManbHOW (yHKiuu. [ToreHnuanpHas siMa W yCJIOBHE YCTOMYUBOTO
paBHOBecHsl. HEBO3MOKHOCTD paBHOBECHUS CUCTEMBI B3aUMOJECHCTBYIOIIUX CTATUYECKUX TOYEUHBIX
AIIEKTPUUYECKUX 3apsAA0B. [[puHIMNI moTHEHIIEeH yakoBKY U 00BSICHEHUE IPOCTPAHCTBEHHBIX (OPM
kpuctamioB. Kondopmanonnsiii ananu3 Mosekyn. MoMeHT cuibl. /InHaMuKa BpalleHusi TOUKU U
TeJa BOKPYI IOCTOSHHOM OCH, IIOHATHE O MOMEHTE HWHEPLUM MAaTepUAIbHOM TOYKM U Tela.
VYpaBHEHME IBM)KEHUS BPALIAIOIIErocs BOKPYT HEMOABMKHOM ocH Tesla. MOMEHT UMITyJIbCa, CBA3b
€ro KOMIIOHEHT ¢ KMHETHMYECKOW JHeprueu BpamieHus. VM3MeHeHHe MOMEHTa MHEpLUHU Tella IIPU
IIEPEHOCE OCH BpALECHUS. | 71TaBHBIE MOMEHTBHI MHEPLUMHU M YCTOMYMBOCTb BpALICHMs TEN. 3aKOH
COXpaHEHHsI MOMEHTa MMITyJbCa Tella M CUCTeMbI Tel. OCOOCHHOCTH KOHCTPYKIMH BEPTOJIETOB.
I'mpockonsl u ux mnpuMeHeHue. lleHTp Macc M ypaBHEHHME €ro JABWXKEHHA. Pasnenenue
NOCTYNATENbHbIX U BpallaTeJbHbIX JBMKEHUH TBepaoro tena. Ilapa cun. Cucrema ypaBHeHUH s
JBUKCHMS TBEPJIOTO TENNA U €r0 KUHETUYECKasl SHEPrus. 3aKOH COXPAHEHUsSI SHEPTUU U €T0 CBA3b C
PaBHOMEpPHOCTbIO TEUYEHHUS BpPEMEHHU. JIBM)KEHHE CHUCTEM CO MHOTMMH CTEHEHSIMHU CBOOOJIBI.
Oynkius Jlarpanxa u ypasaenus Jlarpanxka. [ IpyuHunn HauMeHbIIETO AEUCTBUSA.

JAuHaMuka 00JIbIIMX CKOPOCTE

[Ipunuun otHocuTenbHOCTH B (usuke. PenstuBucrckuit mmnynsc. IIpeoGpaszoBanue
SHEPIrUU-UMITYyJIbCa. Macca U ee CBsI3b C DHEPruer Mokos. Macca CII0KHOUM CHCTEMBI U €€ CBA3b C
SHepruel B3aumopencTBUs 4vacteil. HeagnutuBHOCTh Macchl. JleekT Macchl M 3HEpreTHKa.
KuneTtndeckast sHEpPTUsl B PEISITUBACTCKOM MEXAHHUKE. Y paBHEHUE JIBUKCHHSI MAaTEPUAIBHON TOUKH
B PEJIATUBUCTCKON MEXaHMKeE. J[BH)KEHUE MaTepUaabHOW TOUKH NOJ JEMCTBUEM ITOCTOSSHHOM CHUIIBI.
CkopocTh cBeTa Kak TMpejAesibHas CKOpOCTh. YacTUIBI ¢ HyJeBOoM Maccoil mokos. [IpuHiumn
HKBHUBAJIEHTHOCTU U TEOPHsI IPOUCXOKIECHHSI CUII BCEMUPHOT'O TATOTEHHUS.

Kone6anus n BoJIHBI

Konebanus kak 4acTHBIN cilyyail IBMXKEHMS, YCJIOBMS MOSBICHUS KoyeOaHUN. YpaBHEHHE
JBUKEHHUS] TPY)KMHHOTO MasTHHUKAa W €ro peuieHue. [apMoHudeckoe KojebaHHE U  ero
XapaKTEePUCTUKH. Y paBHEHUE IBUKEHUS (PU3MUECKOr0o MasTHUKA U €r0 pelieHrne, MaTeMaTHYeCKHit
MasiTHUK. DHEPrusi rapMOHUYECKUX KosieOaHuil. BbiHyX1eHHbIe KojeOaHus U SIBICHHUE PEe30HaHCa.
Pe3onanc kxak nposinenue 6udypkannu. Aprokonedanus. [IpuMeps! nposBIeHHUs PE30HAHCHBIX U
aBTOKOJIEOATENbHBIX SIBJICHUHM B )KMBBIX OpraHM3Max M TeXHUKe. Pe30HaHCHas mepeaaya SHEPruu B
CUCTEME OJMHAKOBBIX CBS3aHHBIX MAasATHUKOB. BomHel B ymnpyrux cpenax, JIMHEHWHBIE,
MOBEPXHOCTHBIE U 00BEMHBIE BOJIHBIL, IONIEPEUHbIE U IPOAOIbHBIE BOJIHBI, (PPOHT BOJIHBI, IIIOCKUE U
cepuyeckre BOJIHBL. AHaTUTHYecKas 3amuch Oerymiei BosiHbl. BonHoBoe ypaBHenue. Ilepenoc
sHeprum Oerymier BomHOW. CrokeHwe Kojebanwii W BoJH. KorepeHTHbIE WCTOYHHWKH BOJIH.
WuTepdepeHIiyst BOIH OT TOYSUHBIX KOT€PEHTHBIX UICTOUHUKOB. Y CJIOBHUS MOSIBICHUSI MAaKCUMYMOB
u MHUHUMYMOB. CrokeHue KpyroBbiX U cepuyeckux BosiH. [locTpoeHue ¢poHTa BOJIHBI 10
npuniuny [roiireHca, moBeneHue (poHTa BOJHBI B HEOAHOPOAHOHM cpexe. OTpaxkeHHe H
npesnomMienue BosH. [Ipunnun @epma. BeiBoI 3aK0HA PEIOMIIEHHS BOJIH Ha TPaHULIE ABYX Cpell Ha
ocHoBe npuniuna ®epma. [Ipunuun depma kak yacTHBIN ciiyyail o0IIero NpUHIMIIA MUHUMAaKCA.
[TosiBieHHE OTpa’KEHHBIX BOJIH B HEOTHOPOAHBIX CpeiaX, CJI0KEHUE BCTPEUHBIX BOJIH U 00pa3oBaHue
croquux BOJiH. IlepexomHoe cocrosiHMe M Bpems penakcanuu. CBs3b AJUH CTOSYMX BOJIH C
pa3MepaMH Cpeabl, NUCKPETHOCTh JUIMH CTOAYMX BOJH. KBaHTOBaHMWeE. YIpaBieHUE 3By4aHUEM
MY3bIKaJIbHBIX HHCTPYMEHTOB.



JIeMeHTbI CTATHCTUHYECKON M MOJIEKYJISIPHOH (PU3UKH

MUKpPOCKOIIMYECKHE U MAKPOCKOIIUYECKUE SIBJIICHUA. MneanbHblid ra3 Kak CTaTUCTUYECKAS
cUcTeMa MHOTUX JacTull. [{aBienue, o0beM U TeMiieparypa ra3za Kak 00001eHHbIE XapaKTePUCTUKI
COCTOSTHUS Ta3a. PaBHOBECHBIE M HEPAaBHOBECHBIC COCTOsSHUS ra3a. OOpaTumbie U HeoOpaTHMbIE
npoueccel. JluarpaMmma naBieHHe-00beM. DKCIIEpUMEHTANIbHbIE Ta30BbI€ 3aKOHBI, 0O0OOIICHHBIN
ra3oBbIi 3aKOH (ypaBHEHHUE COCTOSIHUS HJI€aIbHOTO raza). BeIBOI ypaBHEHUS COCTOSIHUS MICATBHOTO
ra3a Ha OCHOBE KMHETHUYECKHX IpeacTaBiIeHU. OU3NYECKUN CMBICI MOHATUS TEPMOAMHAMUYECKOM
TeMIeparypel. Pacmpenenenue »HEprud mo CTemeHsM cBoOonbl. Pacnpenenenuss Makcemia u
bonwsimana, 6apomerpudeckas ¢opmyia. HepaBHoBecHbie nporiecchl. Juddysus, nuddys3us uepes
MeMOpaHbl, OCMOC, OCMOTHYECKOE JaBJICHHE U €ro pojib B >KU3HEAEATEIbHOCTU pPaCTCHHIL.
Temonepenada. Buyrpennee Tpenue. BripakeHrne HEpaBHOBECHBIX MPOIECCOB Yepe3 0000IICHHbBIE
TepMoanHamuueckue cuiibl. CooTHoleHue B3auMHocTi OHcarepa. PeanbHbie rasnl, ypaBHeHue Ban-
nep-Baanbca, kpuThueckass TOuYKa, peaJibHbIe M30TEPMbl, CXUxKeHue razoB. Dnykryanuu u
camoopranu3zauus npu (a3oBoM nepexoje raz-xuaKkocTb. JKuaKkocTu, MIOBEpPXHOCTHOE HATSKEHUE B
KUJKOCTAX, OXJIAKICHUE >KUJKOCTU MPHU HCIAPEHUU, TEPMOPETYISIIUS PACTEHUM W >KUBOTHBIX.
CmauuBarole 1 HecMaduBaromiye xxuakoctu. Kanuispasie sisnenus, popmysna Jlamnaca.

DJieMeHTbI TEPMOAMHAMUKHI

[lepBoe Hauano TEPMOJWHAMUKHU, U30IPOLIECCHI, auadaTUUECKUN MpoIece, OXJIAKICHUE
ra3oB IPU aI1a0aTUYECKOM PACIIUPEHUU U MOJyYeHHe HU3KUX Temrneparyp. Y paBuenue [lyaccona
u ero BbBoA. Kiaccuyeckas Teopusi TEIUIOEMKOCTEH, MNPUYMHBI OTKJIOHEHHS peabHBIX
TEIUIOEMKOCTEH Kak (YHKIMM TEeMIIepaTyphl OT pPe3yJbTaTOB KJacCHYecKod Teopuu. Pabora
UJCaNbHOTO ra3a B pa3InyHbIX Mporeccax. OOpaTuMble U HEOOPAaTUMBIE IIUKIIBI. TeII0BbIe MAIIMHbI
u nuki KapHo, Bropoe Havamo TepMoauHaMuku. KomMmpeccHOHHbBIE XOJOJMIBHUKU U TETUIOBHIC
HACOCHI. DHTPOMUS KaK TEpPMOAMHAMUYECKUHN ToTeHIHal. Popmyra AJis SHTPOIIUHU UealIbHOTO rasa.
Teopema KapHo u 060011eHHE TTOHATHS SHTPOIUH KaK TEPMOJUHAMUYECKOTO moTeHnuana. Cps3b
SHTPONUU C MHUKPOCOCTOSIHHSIMH HJealbHOro rasza. CTaTUCTHYEeCKOe TOJIKOBAHUE SHTPOIUU.
DHTpOIUS U CTENCHb BBIPOXKACHUS crucTeMbl. Dopmyna boibiiMana. DHTponus U MHPOpPMAITHS.
BospacTtanue sHTpOINUU MpH HEOOPATUMBIX IMpoLieccax Ha MPUMEPE BHIPABHUBAHUS TEMIIEPATYpPhI
JIBYX HAXOJISAIIUXCS B KOHTAKTE HATPETHIX TEJ ¥ TP BEIPABHUBAHUM JABJICHHH B IBYX YaCTSAX COCY/Ia
¢ rasoMm. IlepBoe M BTOpOo€ Hayaja TEPMOJMHAMHMKH, M JKHUBbIe oOpraHu3Mmbl. l[lonsTue o
TEPMOJIMHAMHUKE HEOOPATUMBIX MPOIIECCOB U OTKPBITHIX CUCTEM. DHTPOMHS B CUCTEME OPTaHHU3M -
OKpy»karo1as cpena. [[pon3BoacTBo sHTponyK B HEPaBHOBECHOU cpezie U Teopema [Ipuroxuna.

Pa3neu 2. DiieKTpH4ecTBO 1 MATHETH3M

DJleKTPpUYeCKHe U MATHUTHbIE SABJICHUS

[lonsiTHe O MOJNAX, MOJSA CKAJNSPHBIE U BEKTOPHbIE. XAPAKTEPUCTUKU BEKTOPHBIX IOJIEH:
HaIpPSKEHHOCTh, MOTOK, MUPKYJISAIMS, CHIOBBIE JIMHUM BEKTOPHOTO ToJisa. Cymepro3uius mojeu,
3apsi/ibl, 3aKOH COXPAaHEHHUS 3apsiiOB.

B3anmoneiicTBrEe HEMOABMKHBIX U ABHKYIIUXCA 3apsA10B, DU3NUECKUI CMBICI MArHUTHOTO
nons. [lome Ttoweunoro 3apsna (3akoH Kymona) u  cucrtemsl 3apsgoB. [lome gumons.
DIIEKTPOCTATUYECKOE TI0JI€ MOJICKYJIBI U XUMHUYEeCKHue peakiuu. MHTerpanpHas Qopma 3akoHa
Kynona, Teopema ["aycca (nmepBoe ypaBHeHune MakcBena). BeiBog hopmyn A HanpsKeHHOCTH
ANEKTPOCTATUUECKHUX TOJICH 3apsHKEHHOTO MPSIMOTO TPOBOJA, IIOCKOCTH, KOHAEHcaTopa. Pabora
MEepEMENICHHS 3aps/ia B DJIEKTPOCTATUYECKOM TIOJie, MOHATHE IMOTeHuuana. Bropoe ypaBHeHue
MakcBemia i AJEKTPOCTATHKA B HWHTErPaibHOM (dopme. DIIeKTpUUecKass €MKOCTh OJIHOTO
MPOBOJHMKA U JABYX MPOBOJHHUKOB, KOHJIEHCATOPHI, padOTa MO 3apsaKe KOHIEHCATOPOB. DHEPTHUS
ANEKTPOCTATHYECKOTrO MoJisA. M3MeHeHue HanpsHpKeHHOCTH AJIEKTPUYECKOTO MMOJs MPU BBEICHHHU
JIUAJIEKTPUKA, TMOISPU3YEMOCTh JAMAJIEKTPUKA, AMDIIEKTpUUYECKas IPOHUIIAEMOCTh. l3MeHeHue
JUJICKTPUIECKON TIPOHUIIAEMOCTH TIPH XUMHYECKUX PEAKIUSAX M MCIOIb30BaHUE 3TOro d(ddekra.
DIIEKTPUUYECKOE T0JIe B MPOBOIHUKAX. [IoHsATHE O TOKE MPOBOJUMOCTH, BEKTOP TOKA M CHJIA TOKA,
muddepennmanbaas popma 3akoHa Owma. IlepBoe mpasmino Kupxroda. IlpuumHa mosiBIeHUs
AIIEKTPUYECKOTO TOKA B TIPOBOJHUKE, (DU3HUUECKUN CMBICI MIOHSATHS CTOPOHHUX DIEKTPHUECKUX CHIL.
BriBoj 3akona Oma nyist Beelt nenn. Bropoe mpasuio Kupxroda. MarauTHOe 1oJie psiMOTo TOKa,
OOBSICHEHUE €ro TMOSBJICHHUS Ha OCHOBAaHUHM PEISTUBUCTCKUX TpeACTaBieHUN. WHTerpanbHbIe



ypaBHeHHd MakcBemia i NOCTOSHHBIX ~ MAarHMTHBIX — nojed. IIpumepel  BbrUmciacHUs
HAIpPsDKEHHOCTEW MarHuTocTaTuueckux mnoiseid. 3akoH buo-Capapa-Jlannaca. B3aumoneiictBue
nosied u 3apsanoB (TokoB). @opmyna JlopeHma ayis Cuiibl, ACHCTBYIOIIEH Ha 3apsii CO CTOPOHBI
AJIEKTPUYECKOTO U MAarHUTHOTO nosiel. [IpuHuun nelcTBrs Macc-ClIEKTPOMETPOB U UX IIPUMEHEHUS
B XuMMU. VIHAYKIMOHHBIE sBICHMs, TpaHc(opMmaTopsl, (pU3HYECKHE NPUHLMIIBI MX JeHCTBUS.
Okctpatoku. IlonHas cucreMa MHTErpalbHbIX ypaBHEHMM MakcBenna. CMBICT YJIEHOB CHCTEMBI
ypaBHeHHI MakcBeiia, ONUCBHIBAIOIINX SIBJICHMS, CBSI3aHHBIE C M3MCHEHHMAMM DJICKTPUUECKUX U
MarHUTHBIX BEJIMYMH BO BpeMEHU. B3aMOCBS3b 31EKTPUUECKUX U MAarHUTHBIX IEPEMEHHBIX I1OJIEH,
JJIEKTPOMAarHuTHOe  moine W usnydeHue. Iloma  nBmwkymuxcs — 3apspoB.  M3myuenue
3JIEKTPOMAarHUTHOTO 1OJIs1 HEPaBHOMEPHO IBIXKyIUMCs 3apsinoM. «llapanoke» aroma.

Pa3znea 3. OnTuka u aroMHasi pu3uKa

JIEKTPOMATHUTHOE U3/ IyYeHHe H ONTHKA

CB00OOHOE JIEKTPOMArHUTHOE I0JIE M €ro CYIIECTBOBAHWE B BHJE 3JIEKTPOMArHUTHOU
BOJIHBI. [lonepeuHocTh 37eKTpOMarHUTHBIX BOJH. CKOPOCTh pacpoCTpaHEHUS JIEKTPOMAarHUTHBIX
BOJH M crnocoObl ee u3MepeHus. lllkama snekrpoMarHuUTHBIX BOJH. CrocoObl TeHepaluu |
HCIIOJIb30BaHUE B HAYKE U TEXHUKE BOJH Pa3JIMYHbIX YaCTOT.

SIBreHus, omMchiBaeMble BOJIHOBOM Teopueil cBera. MHTepdepeHuus cBera, YCIOBHS
MOSIBJICHHSI CTATHYECKOW MHTEP(PEPEHIIMOHHON KapTUHBI, HHTEPPEpEHIHS MTPH pa3aeiaeHnd GpoHTa
BOJIHBI, IIPOCBETJIEHUE OINTUKH, MHTEPHEPOMETPbl U HMX HCHOJIb30BaHHE. DPypbe-CHEKTPOMETPHI.
[Tonstue o ronorpadun. Audpaxmus, nudpaxnus Ha mend. PoKyCHpOBKa HIEKTPOMArHUTHBIX BOJH
U CBA3b pa3Mepa AU(PaKIMOHHOIO MATHA ¢ pazmepamu pediaexkTopoB. OcoOEHHOCTH OpraHU3alu
PaauOJIOKAIIMOHHON CTY>KObI. Y CIIOBUS MEPEX0/a OT BOJHOBOM ONTHUKU K T€OMETPUYECKOM. 30HBI
®penens, 30HHas 1acTuHKa OpeHens kak Gokycupyrouuii anemMenT. JndpakironHas pemerka Kak
JUCIIEprupyomias cucreMa. AHajau3 cocTaBa CBETa IO JUIMHAM BOJIH. PeHTreHoBckas qudpaxius,
noHATHE 00 OOpaTHBIX JU(PPAKIMOHHBIX 3ajadyaX, PEHTICHOCTPYKTYPHBIH aHaau3 U €ro
0COOEHHOCTH IPUMEHUTENBHO K OnosiornueckuM oobekraM. [Ipoctpancreennas crpykrypa JHK u
PHK. Jlu¢pakunoHHbIH peaesn pa3peraronieid CiocoOHOCTH ONTUYECKUX PUOOPOB.

CBer 1 BellecTBO, NOHATHE O BTOPUYHBIX BOJIHAX, pa3/eIeHHe SHEPTrUM Ha FPaHuLe pa3zaena
(a3, pe3oHaHCHBIN XapakTep B3aUMOJEHCTBUS cBeTa M BemiecTBa. Jlucrepcus, KJIACCHYECKOe
00BsICHEHUE 3aBUCUMOCTH KO3 PHUIIMEHTA TPETOMIICHUS CBETA OT JUIMHBI BOJHBI NAAAIOIIEr0 CBETA.
SIBieHME NBOMHOTO JTy4eNpeIOMIICHMs, IOAApU3alus cBeTa Kpuctamiamu. [lonsspu3zoBaHHbli CBET,
ONTHYECKas aKTHUBHOCTb, CaXapOMETPHs, MCIOJIb30BAaHUE SBJICHMUSI BpALICHUS IUIOCKOCTH
HOJISIPU3ALUU B MOJIEKYIIsipHOM Onosnorun. @oto3ddekt u kBaHTOBast mpupoa ceeta. Kpyr siBieHui,
OOBSCHUMBIX C KBAHTOBOW TOYKU 3PEHUS, MHUKPOCKONUYECKOE M MAKPOCKOIUYECKOE B OMNTHKE.
JIBOHCTBEHHOCTb MPUPO/IBI CBETA. 3aKOHBI MOTJIOIIEHHSI CBETa, MOHATHE O HEMMHEHHBIX () deKTax.
OCHOBHBIE 3JIEMEHTHl KOHCTPYKIUHU CHEKTPO(OTOMETPOB. 3aKOHBI OCBEUICHHOCTH, 3aBUCHMOCTb
OCBEILIEHHOCTH OT BHJ1a OCBETUTEIIEH.

DJIeMeHThI YYeHHs O CTPOEHHMH BellecTBa

Oco6eHHOCTH MOBEACHUSI MUKpOUYacTUll. [IpuHIMIIBI onMcaHMs MOBEIEHHS MUKPOYACTHII,
BOJIHOBas (DYHKIIMS, COOTHOIIEHHWE HeompeseleHHocTel, BoiHa nae bpoins. Iloctynatsl Bopa.
VYpasuenue lllpenunrepa (BpeMEHHOE M CTAalMOHAPHOE), (PU3UUYECKUN CMBICT BXOISIIUX B HETO
wieHoB. Pemenue craumonapHoro ypaBHeHus lllpenuHrepa ans 4YacTUlbl B OAHOMEPHOM
NOTEHLMAJIbHOM SAIIMKE W YaCTHULIBI Ha OKPY)KHOCTH. Y CJIOBHS TOSBIJICHUS KBAHTOBBIX SBIJICHUM.
BnusiHue maccbl u o0jacTu JIoKanu3aluy yacTHll. J[BymepHas moTeHIMadbHas siMa, BBIPOKICHHE
KBAHTOBBIX COCTOSIHUHM M CHATHE BBIpOXkaeHus. [loTeHnanpHas sMa KOHEYHOU TIIyOUHBI U BIUSHUE
ee TNyOuHBbl M IIUPUHBI HA YPOBHU SHEPrUM YacTUIbl. BO3MOXXHOCTH JIOKaNM3alMM YacTHIBl B
npoctpaHcTBe. TyHHenbHBINA 3¢ dexr. 3anonnenue ypoBHeidl u npuHuun Ilaynu, monHas sHeprus
COBOKYITHOCTH 3JIEKTPOHOB B KBAaHTOBOM cHCTeME. YPOBHU DHEPIUU B aTOME BOJOPOJIA, EPEXO/IbI
MEXy YpOBHAMH. HAMBUAYaIbHOCTH CIIEKTPOB aTOMOB U ADMHCCHOHHBIM CHIEKTPAJIbHBIN aHaIM3.
Mertannnueckas MOJelb MOJIEKYNIBl U OOBSICHEHHE KOpPPEsLUU LIBETHOCTH BemlecTBa U 3¢ dexra
COMPSKEHMS] XMMUUYECKUX CBSI3E€H B MoJieKyJ1ax. HopmasibHas 1 MHBEpCHas 3aCEJIEHHOCTh KBAHTOBBIX
cocrosiHuil. [lornoienne, CloHTaHHOE U BBIHYKIeHHOE M3nydeHus. Koapdunuentsl DiHIITEHHA.



®opmyna [lianka. YcuieHwe cBeTa MpPU MPOXOKICHUHM YEpPE3 MHBEPCHO 3ACEIICHHYIO Cpendy.
[TonsTHE 0 Nazepax.

dusnyeckas NPUPOJIa XUMUYECKON CBSA3U. DJEKTPOHHOE CTPOCHHE MHOTOAJIEKTPOHHBIX
aTOMOB, THOpUIU3ALUS, OOBSICHCHHE MPHYWH IOSBICHUS MPOCTPAHCTBEHHBIX (OPM MOJIEKYII.
[TpuHIMIT MaKkCUMalbHOTO MepeKphiBaHMs. BHyTpeHHee BpallleHHEe B MOJEKyJaX U €ro poib B
OMOXMMHMUYECKUX peaKuusx. J[BrkeHre 4acTUI] B MHOIOATOMHBIX MOJIEKYJIaX U BU/IbI MOJICKYIISIPHOM
cnekTpockonuu. CUMMETpHUS MOJIEKYIT U MOSIBICHHUE MTPaBMII 0TOOpA.

DOTOXMMUYECKUE PEAKIUU U OCOOEHHOCTH MOTEHIMATBHBIX MOBEPXHOCTEH OCHOBHBIX U
BO30YKICHHBIX 2JIEKTPOHHBIX COCTOSIHUN B MOJIeKynax. Pacman Monekys nmpu poToBO30YKIACHUSX.
Ouznyeckas npupoaa ¢GorocuHte3a. TpaHCHOPT 3HEpruu npu (GorocuHTe3e. 30HHAS CTPYKTYypa
AJIEKTPOHHBIX COCTOSTHUM KPUCTAUIOB. 3arlOJHEHHBIE M HE3aloJIHEHHbIE 30HBI. YpoBeHb depmu.
[TpoBOAHMKY, TOTYITPOBOJHUKH U JUAIIEKTPUKUA. OCOOEHHOCTH MPOBOIMMOCTH B OTYTIPOBOTHUKAX.

CucremaTtrika 3JIEMEHTAPHBIX YaCTHUIl. 3aKOHBbI B3aUMOIIPEBPAIICHUN 4YacTHIl, sJIEpHBIC
peakuu, aedext maccel. CTpoeHue saaep, sIepHble CHIIbI, YCTOMYMBBIE M HEYCTOMUYUBBIE s/pa,
€CTECTBEHHAs] U UCKYCCTBEHHAs! PaJIMOAKTUBHOCTh. 3aKOHBI pau0aKTUBHOIO pacnaga. [IpuHuums
paZMoaKTUBALIMOHHOTO aHanu3a. «MedeHble» aTombl B Ouonoruu. IlyTu ucnons3oBaHus saepHOR
SHEPTUH.

3aKOHOMEPHOCTH Pa3BUTHA

[TonsTrie 00 »BoyonMHM B (hHM3WKE, OWOJOTUM W JPYTHX HaykKaxX. [IpOTHBOIIOJIOKHOCTH
HAIPaBIEHHOCTEN ATHX IBOJIOLUOHHBIX MpoiieccoB. [IyTu npeononenrs mpoTUBOpEUHs.

Bpemst B knaccuueckom mupe. Ponib meprHoguyecKuX M HEMEePUOJUYECKHX MPUPOIHBIX
poueccoB B (HOPMUPOBAHUM TOHSATHS BpeMEeHH. VHBapMaHTHOCTh MPOCTEHININUX (UBHUECKUX
3aKOHOB OTHOCHUTEIILHO CMEHBI 3HaKa BpeMeH!. HepaBHOBECHBIE MTPOIIECCHI B CIIOKHBIX CUCTEMAX U
MOSIBJICHUE CTpeJbl BpeMeHH. Ponb ciydailHbIX (PakTopoB B (POPMHpPOBAHUHM CTPENbI BPEMEHHU.
dyKTyaluu, MOsSBICHUE CAMOOPTaHU3AIMU B OTKPBITHIX CUCTEMAaX U NepepacTanue QIyKTyaluu B
Makpockonuueckuit agpdext. Pons 6udypkanuii. [loBeneHne SHTPOMUU B OTKPHITHIX CUCTEMAX.

JlonoJHUTEILHOCTD, COOTBETCTBHE, MPOTrHO3. O0IHOCTH (PYHIAMEHTAJIbHBIX BHIBO/IOB
busnku

[IpuHIMIT TOMOJHUTENFHOCTH U €ro BCEOOIIHOCTh. Vcmonp30BaHne Mojenell sBICHUN U
00BEKTOB B IpOIECCe TTO3HAHMS KaK CIECTBUE MPUHIIHUIMA AonoaHuTeNnbHOCTH. OOpaTHbBIE 3a/1a4H,
CyOBeKTUBHBIN (akTop MpH UX pemeHur. OrpaHUYeHHOCTh MPUHIIKIA JI0KA3aTEIHbHOCTH B HAYKE.
[TpuHIMIT COOTBETCTBUS, HAONIOIaeMble U HEHaONII01aeMble BEJIHMYUHBI B (u3uke. TpedoBaHUS K
dbopmupoBaHMI0 (PU3NUECKHX Teopud. PacmmpeHHOe NOHMMaHHWE TPHUHIUIIA JIETEPMUHU3MA.
Ciny4aifHOe U 3aKOHOMEPHOE B MIPUPOJIE U MPEAEIIbl IPUMEHUMOCTH Hay4HOTr0 MporHo3a. Hayunsrii
MPOTHO3 B HayKe 00 obmiecTBe. dusnka u kubepHeTuka. Crneasiiue CUCTEMBI U YIIPABJICHHE.



