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MOSICHUTEJbHAS 3AITUCKA

B nporpaMMy  BCTYNHTENBHBIX DK3aMEHOB B  MardcTparypy IO
crienuanbHocTH  7-06-0533-01 Pusuka BKIIOYEHbl pasfeiibl oblied ¢usuky,
KOTOpLIE SBISIOTCS OCHOBHBIMU [JI YCHEIIHOW paboThl Haa MarucTepcKoi
JuccepralMed B paMKax yKasaHHOM clienuanbHocTH. [IporpamMma, B OCHOBHOM,
OTpaXkaeT BOIPOCHl (QU3MKU, KOTOpble HEOOXOOUMO 3HaTh BBITYCKHHUKY
YHHBEPCUTETA CO CIELHATU3ALUIMU (PUINYECKOTr0o MPOodUisl, U KOTOPbIE SBISITHCE
OCHOBHBIMH B [IPOIPaMMe TOCYIapCTBEHHOTO SK3aMeHa 110 $usuke. Bee BOIPOCH
[IPOTPaMMbl COCPENOTOUEHBl [0 pasJeilaM: MEXaHHKa, MOJieKyJsipHas ¢us3unka,
TEPMOJMHAMUKA M CTATUCTHUECKas (U3MKA, OJIEKTPHYECTBO W MarHeTH3M,
NEKTPOJMHAMUKA, ONTHKA, (QU3MKAa aToMa M ATOMHBIX SIBICHHH, KBaHTOBas
MeXaHuKa, PU3UKa Apa U JJIEMEHTAPHBIX YaCTHIL.

Jlns oTBETa HA ITOCTABIEHHBIE BOIIPOCHI ITOCTYHAOIIUM B Marucrparypy
JIOJDKeH [POJEMOHCTPUPOBaTh 3HAHMWS MO paszzaeinaMm oOuwel Quszuku. [lpu
MOArOTOBKE K JK3aMeHy M BO BpeMs OTBETa Ha OJK3aMeHAlMOHHBIC BOIPOCHI
MOCTYTIAIOMIEMY B MarucTparypy HeobOxonumo obcyauTh cienytolnee. Hackompko
aHAIU3HMPYEMbId MM BOINPOC JK3aMEHALMOHHOIO Ousera sBIAETCS aKTyaIbHBIM
WM HeakTyaJbHbIM INpH paboTe HalX Marucrepcko auccepranuei. Cnepyer
HMeTh B BHY, YTO BO BpEMsl BCTYIHTEIBHOI'O 3K3aMe€Ha MOIYT ObITh 3alaHbl
BOTIPOCHI 10 TeMe MarucTepcKoM Jucceprauuy, HO UX (OpMyJIHMpoBKa Oyner
00s13aTeIBHO  COTJIACOBBIBATHCS € COOTBETCTBYIOLUMMH  pasieriaMH JaHHOW
IIPOIPaMMBEL.




CO/IEPAKAHUE ITPOTPAMMOBI
1. MEXAHUKA

1.1. Beeaenne. Ilpenver ¢usuku. MeToasl GU3HUECKOr0 HCCIICIOBAHISL
Cas3b QU3MKH C IpYTHMMH HayKaMH (MaTeMaTHKOW, aCTpoHOMuUEH, Gpunocodueil 1
Ip.) ¥ TexHuKoH. Marepus. OCHOBHbIE IIPEACTABICHNUS O CTPOSHUW MAaTepUU B
coBpeMeHHOH Qusuke. ConeprkaHne U CTPYKTypa Kypca obrueit Gusuku. [Ipeamer
U 3a71a4u MexaHUKU. KpaTkuil netopudeckuil ouepk pa3BUTHS MEXAHUKH.

1.2. KunemaTnka MmartepuHadbHOil Touku. [loHSTHE o MarepuaibHON
To4Ke. OTHOCUTENBHOCTS IBMKeHUs. CHcTeMbl oTcUeTa. Pajgnyc-BeKTop, BEKTOPEI
[IEpEeMELIEeHNs], CKOPOCTH, ycKopeHus. [IpuHIMI He3aBUCHMOCTH IBUIKEHWH.
3aKOoH JABWKeHHs. TpaeKTopus ABUXKEHUS W NpoijeHHbINH NyTh. [lepemernenue u
IIyTh IIPU PABHOMEPHOM U PaBHOIIEPEMEHHOM MPSIMOIUHECHHOM JIBHIKEHHH.

TanrennuanbHas ¥ HOPMallbHAash  COCTABISIONINE  YCKOPCHHS  ITPH
KpUBOJIMHEHOM [BUKEHHMH. JIBUIKEHHME TOUKH IO OKPYXHOCTH. YIJIOBOE
nepemenienne, yriosas CKOpPOCTb, YIJIOBOE€ YCKOpeHHe. BekTopsl yrioBoi
CKOPOCTH U YIVIOBOIO yCKOpeHHMsl. CBsi3b MEX Yy BEKTOPaMU JIMHEHHBIX U YTIOBBIX
BEJIMUUH.

1.3. Jlunamuka MatepunajabHol Touku. B3aumonetictsue tei. Iloustue o
cuJjle U ee U3MepeHuu. lIpuHUNI HE3aBUCUMOCTH AelcTBus cuil. CHilbl B ITPUPO/JIE,
bynnameHTasibHble B3aumojedcTBusl. Ilepsbiii 3akoH Herotona. Mnepuuansuas
cucreMa oTrcyerta. Bropoi 3akoH HeroroHa. Macca u ee usMmepeHue. Mmimyiibe.
O6uras dhopmynupoBka BToporo 3akona Herorona. Tperuti 3akon HseroroHa.
Ilpeobpazosanus  lamwiies st koopauHat W ckopocted.  IlpuHumm
otHocuTenpHOCTH [anuiess. [ paHUIbl IPUMEHUMOCTH KJIACCHIECKON MEXaHUKH.

Epunuusl  u3MepeHMsT U pa3MEpHOCTH  (DU3MYECKUX  BEJIUYUH.
MexayHnapoaHasi cucTeMa eJHHULL. DTAJOHBI MacChl, JUIMHBI 1 BPEMEHH.

1.4. /IlnnaMuKa cHCTeMbl MaTEPHAJBHBIX TOYeK. 3aKOHbl COXPaHEHHs.
Mexaunueckasi cuctemMa. BHellHHME W BHYTPEHHHE CWIbl. [IBH)KEHHUE CHUCTEMBI
MaTepuaibHbIX TOoYeK. LleHTp Macc M LEHTp TAKECTH MEXaHMYECKOW CHCTEMBI.
JBroKkeHne LEHTpa Macc. 3aMKHYThIE CHUCTEMbl. 3aKOH COXPaHEHUs WMILYJIbCa
3aMKHYTOM MexaHmdeckod cucteMbl. [loCcTOSIHCTBO cKopocTd LeHTpa Macc
3aMKHYTOW  cmcTeMbl. /[IBMKeHMe Tena IIepeMEeHHONM MacChl. Y paBHEHWA
Mermepckoro u LlnoakoBekoro.

PabGora cuibl, MOIIHOCTb, 3HepIust. KoHcepBaTUBHBIE U HEKOHCEPBATUBHbBIE
CHJIBI ¥ CUCTeMBI. He3aBucHMOCTE paboThl KOHCEPBATUBHOW CHJIBI OT TPACKTOPHUHU.
Kunernueckas sHeprus. [loreHunanpHasg sHeprus. CBsA3b CUIIbL ¢ TOTEHIHAIBHOMN
SHEPIrUeu.

3aKOH COXpaHEHUS] MEXaHWYECKOM HSHEpPIrHu B KOHCEPBATUBHOU CHCTEME.
BHyTpeHHsIs sHeprusi. 3aKOH COXpaHeHHs SHEPTHU B HEKOHCEPBATUBHOM CHCTEME.



IIpimererie 3aKOHOB COXpaHEHHS UMITYJIbCa W SHEPIMH TIPH aHANIH3E YIPYTOro
HEYIIPYIroro yaapos.

1.5. Mexanuka TBepaoro Tesa. TBeproe Teo Kak cUCTeMa MaTepUAIbHBIX
Touek. AbcomoTHO TBepaoe Tejo. IlocTtymarensHoe u BpalnarenbHoe ABMKEHUS
abCcoJIFOTHO TBEpHIOro Tena. MrHOBEHHBIE OCH BpalieHus. MOMEHT CHIIbI, MOMEHT
HMHEpPLUXH. YpaBHEHHE JMHAMUKU BPAIIATEIBHOTO ABHIKEHUS Teja OTHOCHUTENIHHO
HEIOJABIKHON ocu. Ilapa cun, MOMEHT napsl.

MomeHT uMIlysIbca. 3aKOH COXpaHEHMS MOMEHTA MMITYJIbCa TBEPIOro Tena,
TIPUMEPBLI €ro IposABJIeHUA. BpMuCiieHHe MOMEHTOB HHepUuu Tell. Teopema
[Itefinepa. Kunerudeckas HEPrusi BpallaTeIbHOTO JBM)KEHHS Tena. v

IloHdATie O TBepAOM Teye, BpallalollleMCs BOKPYI HEMOABMIKHOW TOYKH.
CpoOoxsble ocu BpallleHUs. ['Hpockon. YcioBHs paBHOBECHS TBEPIOrO Telia.
Bunbl paBHOBECHS!.

1.6. BcemupHoe Tarorenue. 3aKoH TsAroteHWs HplOTOHA, IOCTOSHHAS
TATOTEHUS U e¢ U3MepeHue. ' paBuTallMoHHAas U HHEepTHasi Macchl Tena. [loHstue o
none TsAroteHus. I paBuralonHoe nosie. OJLHOPO/HOE W LEHTpajlbHOE MHoIIe.
Harpsi>keHHOCTb U ITOTEHIMAT HOJISI TATOTCHUS.

JBuxeHue 1ianeT, 3akonbsl Kemuepa. lIpuMeHeHre 3aKOHOB COXpaHCHUS
OHEPrUM M MOMEHTA MMITyJIbCa K JIBUXKECHUIO B IEHTPAIbHOM TIPaBUTALUOHHOM
none. Kocmuyeckne ckopoctu. HeBecomocts 1  rieperpy3ku. (OCHOBHBIE
JOCTYOKCHHUSI HayKH W TEXHUKM B 00JacTH OCBOGHHMS M  MCCIEOBaHHUS
KOCMUYECKOI'0 IIPOCTPAHCTBA.

1.7. IBu:xenne Tea npu Hajau4uuu TpeHus. Cunsl TpeHus. Cyxoe TpeHue.
Cratudeckoe ¥ KMHeMaTH4ecKoe TpeHHUsl. TpeHne CKOIbXKEeHUS U TPeHHE KaueHHs.
Kuakoe tpenue. JIBrmxeHue Ten B BA3Kol cpene. Popmya CTokca. 3HaUEHHE CUIT
TPeHUS B IIPUPOJIe U TEXHUKE.

1.8. Cuabl yupyrocra. YTrpyrue CBOHCTBA TBEPIABIX Tel. BHIBI YIIPYrHX
nedopmanuii. 3akoH ['yka [uid pasHbIX AeQOopMaluii: 0THOCTOPOHHEE PACTKEHHE
(cxaTHe), BCECTOPOHHEE cXaTue, CHBUI, KpydeHue. Monynu yupyrocru,
koaddunuent llyaccona. /lmarpamma HanpspKeHUH. YIPyroe IOcCieIeHCTBHE.
Vaopyruii  rucrtepesuc. lloTeHumansHas sHeprus ynpyrod  aedopmanun.
[TIOTHOCTE SHEPTHH.

1.9. [IBukeHne B HeHHepUHAJLHBIX cHcTemax orcdera (HUCO).
Hewnnepumansubie cuctembl otrcueta. Cuubl uHepuud. CHilbl HMHEPLHU B
HEWHEPIHATBHON CHUCTEMe OTCYeTd, ABIKYLIEHCS MpsAMOJIKMHENHHO. PaBHnomMepHO
Bpallarolascs HenHepluuaibHas cucreMa orcdera. LieHTpodexHas cuna MHEpLUH.
Cmra Kopuonuca. IlposiBnenue cuin umHepund Ha 3emile: 3aBUCHMOCTL CUJIBI
TSOKECTH ~ Tena oT Treorpadguyeckodl  WIHPOTHI  Mecra, MasTHUK  Dyko.
DUHIITEMHOBCKHUN MPUHLMIT SKBUBAJIEHTHOCTH CHUJI UHEPLIMU U CUJI TATOTEHMSI.



1.10. Mexanuka KuaKocTedl M rasob. J[aBieHHe B JKUAKOCTAX W ras3ax.
Pacripenieniene naBiaeHns B KHUIKOCTAX M rasax, HaXOJSIIMXCS B PAaBHOBECHOM
cocroguun. 3akoH [Ilackams. Cuma Apxumena. VYcioBus IUIaBaHUS — Tell.
CTraunoHapHOe JBWXKEHHE JKHIKOCTH. YpaBHEHHE HEpPa3pbIBHOCTH CTPYH.
Vpasaenue bepHyun A UAeanbHOW XKUAKOCTH M ero npumenenune. Popmyia
Toppuyennu. Peakuust BeiTekaromield crpyu. JIBHXKeHHE BA3KOH KHIKOCTH.
Dopmyna Ilyaseiins. JlamuHapHoe 1 TypOyJieHTHOE TedeHHUsI, YUCIIo PeliHonbaca.
JBrokeHue Telnl B KMJIKOCTAX M razax. Cuma 71000BOro CONPOTHBIIEHHWS W
noabeMHas cuia. [Tonsemuas cuiia kpblia camorieta, popmyina KyKoBCKoro.

1.11. KoaebaTeabHoe JABHIKEHHE. I"'apmMorUyeckue KOTeGaHMs.
Amrnantyaa, dacrora, (pasa kosebaHui. CwmelieHne, CKOPOCTh, YCKOPEHHE MpPH
rapMOHUYECKOM ~ KolebaTenbHom  JBikeHun. OmnHcaHUWE  TIapMOHHYECKHUX
KojgeOaHui, CBA3b KOJI€0ATEIBPHOIO W BpallaTEIbHOIO JBH)KEHHH, BEKTOPHBIC
nuarpammbl. Konebanusi cucrem 1o JelCTBUEM YINPYTUX M KBa3UyNpPYrux CHIL.
VYpaBHeHUs ABUKEHUS OPOCTEHIIMX MEeXaHWYECKUX KOoNeOaTeNbHBIX CUCTEM IIpU
OTCYTCTBUM TPEHHUS: NMPYKUHHBIHA, MATEMATHYECKUH, (QU3MUECKUA U KPYTUIbHBIN
MasiTHUKU. KuHertudeckasi, NoTeHIMAIbHAS WU [OJHAS SHEPTrUU KoJeOaTeabHOro
JIBUOKCHUSL. , '

Crnoxenue KojieOaHWM OJHOT'O HArpaB/IeHUS C OJAMHAKOBBIMU U Pa3HbIMU
gactotaMu. buenus. CloXeHHe B3aMMHO [EPIEHIUKYJISPHBIX KOJI€OaHUH.
Ourypsl Jlnccaxy.

VYpaBHeHusT ABUXKEHHUS KoedaTeslbHbIX CUCTEM C TpeHUEeM. 3aryxaroliue
koncOanmsa.  Koadbdunuent  3aTyxaHus,  JOrapuPpMHUUYECKUH  JEKPEeMEeHT.
Brinyxaernsie Konebanus. Pesonanc. JlIoOpoTHOCTh U ee CBs3b ¢ HapameTpaMu
kosiebarenbHoi cuctembl. Konebanvsi B HeTUHEHHBIX cHCcTeMaX. ABTOKONCOaHMUs,
penakcanronHble kojebanus. KojebaHus cBsA3aHHbBIX CUCTEM.

1.12. BoanoBoe aBu:keHue. Co3/laHUe U PACIPOCTPAHCHUE KOJeOaHUH B
ofHOpoAHOU yripyroil cpene. IlpojionbHble U IONepedHble BOJHBL. Y paBHEHUE
IUIOCKOW  rapMoHudeckod  Oerymeidt  BosHsl.  (CMelleHue, CKOPOCTb U
oTHocHTebHas AedopMmarust B Oeryireit BosHe. MazoBast ¥ rpynIoBas CKOPOCTb
BOJH. DHeprus BonaHoBoro Aswkenus. [lotok sHepruu. MIHTEHCHBHOCTD BOJIHBI.
Bekrop Ymosga. [lpunuun [roiirenca. 3akoHbl OTPAKEHUS U PEITOMIIEHUs BOJIH.
Hudpaxnus. Matepdepenums Boad. Cros4une BOMHBL. YpaBHEHHE CTOSYEN BOJIHEL
CMellleHre, CKOPOCTh M OTHOCHTENbHasl Jedopmalnust B CTOsYeld BOJIHE.
Kunerudeckas ¥ MOTEHIMAIbHAS] SHEPTUS CTOSTYEH BOJIHBL.

1.13. Axycruka. BoiHoBass npupona 3ByKa. MCTOYHHUKM M IPUEMHHKH
3Byka. CKOpOCTh 3BYKa B TBEPJIBIX TeJdaX, KUAKOCTAX ¥ razax. OObEeKTHBHbIE W
CyO'BeKTHBHBIE XapaKTepHUCTHMKU 3ByKa. PacmpocTpanenue 3Byka. OTpaxeHue u
IIOTJIOIIEHUE 3BYKOBBIX BOJH. ApPXHTEKTypHass aKyCcTHUKa. AKYCTHYECKHU
pe3oHaHC. AHaNU3 3BYKOB. YIBTPa3BYyK MW ero IpumeHeHue. HMudpaszsyk,
OCHOBHBIE TOHATHS. ‘ ~



2. MOJIEKYJISIPHASI ®U3UKA Y TEPMOJIHHAMHUKA
2.1. Bseaenwue. Ilpeamer MonexynsipHOR (HU3MKA. TepMOﬂﬂHaMﬁquKHﬁ v
CTATUCTUYECKHUH TOAXOABI K HU3YYCHHIO MaKpOCKOMWYeckux cucrteM. OCHOBHBIE

ITOJIOKCHUA MOH@KYHHpHO-KHHeTHHCCKOﬁ TCOPHMHU BCLICCTBA, DKCIICPHUMEHTAIIBHOE
ee 000CHOBaHUE. Enunuua konudecTsa BCIHICCTBA - MOJIb.

2.2. OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOH TEOPHH ra3os. MaeanbHbId
ra3. [lasienue rasa. AOcomoTHas TemIneparypa. Enununa tepMoauHaMHYeCKOH
teMiepatypsl - KexnpBuH. MoseKyisipHO-KHHETHUECKOE 00bsICHEHHE aOCOMIOTHOMN
_ TeMIlepaTypbl ¥ JasieHusa. Temmeparypa u [gaBjieHUe KaK CTAaTHCTHUYECKHE
- BEJIMYUHBL M3MepeHne TemMriepaTyphbl U JaBII€HHU.

OcHOBHOE ypaBHEHHE MOJIEKYJIPHO-KMHETHYECKOU TeopuH ra3os. [TocTosHmas
bonbimana. YpasHenune Knaneiipona - MeHieneeBa. YHuBepcanbHas (MOJSIpHAs)
razoBast MIOCTOSSHHAS. ['a30BbIe 3aKOHBI.

Pacripenenenue ckopocreit Mosiekys no Makcsemny. Mamepenue ckopocreit
MosieKyJ, onblT [lITepHa. DxkcnepruMeHTalIbHAS IPOBEpPKa pachpeieeHus MOJIEKY T
no ckopoctTsm. ['a3 B cunnosoMm rosie. bapomerpuyeckas gopmyna. Pacnpenenenue
Maxkcgesna - bonbpliMana. DKCIIepHUMEHTAJIBHOE OlpelesieHre 4yucia ABoraapo.
CpenHsss [UIMHA W CpeiHee BpeMsl CBOOOAHOro mpobera Molexyll. SBiaeHus
nepeHoca B razax. Juddysus. BuyTpennee Tpenue. TemmompoBOIHOCTE.
TeronpoBOHOCTE W BHYTpEHHEE TpEHHME NpPU HU3KOM JaBjieHHH. Bakyyw.
ITonyyeHue 1 METOBI H3MEPEHUS BaKyyMa.

2.3. OcHoBbl  TepMoauHaMHKH.  TepMoanHaMmuueckass — cHUCTeEMa.
[TapameTps! cocTostHUS. TepMOaUHaMUYECKOe paBHOBECUE. BHYTpeHHss dSHEPTHsL.
BzanmoseicTBrue B TepMOAMHAMUYECKUX cucTtemax. PadoTa u TeryiooOMeH Kak
dopMbl mepemauu 3Hepruu. DyHKUMH COCTOSHUS M GYHKUMM IIpoliecca.
PagHOBecHble M HepaBHOBECHBIE [POIECCHI. lepBoe Hadano TEPMOIMHAMHKH.
TennoeMkocTs. [IpuMeHeHre nepBOro Havasia TEPMOJAUHAMHMKHY K H30IIPOLIECCAM.

Amnabatudueckuid  mporiece.  Ypasnenwe Ilyaccona, lloauTponudeckuit
npottecce. [lpyHUMO pPaBHOMEPHOrO pACHPEJENIEHUS DHEPIMM M0  CTEIEHAM
CcBOOOBI, FPaHUILbl €r0 IPUMEHUMOCTH.

Bropoe Hauano tepmoguHamMuku. OOpaTuMble W HEOOpPATUMBIE I[IPOLECCHI.
Kpyrosbie tupoueccel. Ternosble Mammubl. Iluxkin Kapno. Teopembl Kapho.
Peannurple mukipl. HeocyliecTBUMOCTD BEUHBIX JIBUraTENEH. =

[TpuBencHHAS TEmNOTa. DHTPONMS. 3aKOH HEYObIBAHWS OHTPOIMH B
H30NUPOBaHHON  cucTeMe. CTaTUCTHUECKOE HCTOJKOBAHWE BTOPOrO Havaja
tepmoarHamuku. Teopema Heprcra. HegocTH:XKHMOCTL  aOCONMIOTHOTO  HyJIs
TemIeparyp.

2.4. PeanbHble ra3sl U KUAKOCTH. OTCTyNJIEHUE pealbHBIX I'a30B OT
3aKOHOB /ISl WJIeaNIbHBIX a30B. B3aumonelicTeue mosekya. Ypasuenne Ban-nep-
Baannca v ero aHanus. Kputuueckoe cocrosiHue. DKCIIEPUMEHTATIBHBIE U30TEPMBI
peaBpHOro rasa. . : | S | el



Comocrasnenune  u3orepMm  Bam-fiep-Baansca ¢ SKCnepMMeHTATBHBIMU
n30TepMaMu. BHyTpeHHsis sHeprus peanbHoro rasa. Ddgexr [xoyns - Tomcoua.
CoKrkeHHe Ta30B U MONyIeHHe HU3KHX TEMIIEPaTyP.

Da30Bble Mepex0/ibl IEPBOIO pona. PaBHOBecHe KHIKOCTH M ITapa, CBOHCTBA
HaChILEHHOro napa. Braxnocts Boznyxa. YpasHenue Knameiipona - Kiaysnyca.
lonsitre o dazoBbix nepexogax BTOporo poja. Oco6eHHOCTE (a30BbIX IEPEX0A0B
BOJIBI, X POJIb B IIPUPOJIL.

CpolictBa xuakoro coctosHusa. [loBepxHocTHBIN croi. TloBepXHOCTHOE
HaTsokenue. Popmyna Jlannaca. CmaduBanue U KamwusipHble sBieHus. JaBaenne
HACBILICHHBIX [1apOB Ha/l MEHUCKOM.

PactBopsl. OcMoc. OcmoTHUecKoe naBneHHe 3aK0H Bant-T'odhda.

2.5. Teepabie Tena. AMopdHBIE M KpUCTATHYECKHE Tena. AHHU3OTPOTTHS
Kpuctayios. Knaccubukanus kpuctasioB 1o Tumy cBszed. Jledekrtsl B
kpuctaiuiax. JKujkue KpucTauibl. TernoBble CBOWCTBA KPHCTALIOB, TEILIOBOE
pacurupenue. IlnaBnenue u xpucramnuzanus. luarpamMma paBHOBeCHS TBEP/IOi,
KUAKON ¥ razo00pa3Hoii ¢a3. TpoliHas Touka. TermiIoeMKOCTh KPUCTAIOB, 3aKOH
Hromorra wu [ltu. 3aTpynHeHMs KIAacCHUYECKOW (GH3MKH B OObICHEHHH
TeMOepaTypHOU 3aBUCUMOCTH TEMJI0EMKOCTH TBEPABIX TEl.

2.6. TI'azonuHamMuka. OcHoBHOE ypaBHEHUE ra30MHaMHUKH.
Anmabaruueckoe wucTedeHre ra3oB. Kputuyeckas ckopocTs. JlBukeHHe coO
CBEPX3BYKOBOM CKOpOCThIO. CKauKH YINIOTHEHUS. Y JapHble BOJIHBI, ducio Maxa.
PeakTuBHBIE ABUTATENIM, MHOIOCTYII€HUATHIC PAKETHI.

3. 9JIEKTPUYECTBO U MATHETU3M

3.1. Beejgenne. Dnextpudeckoe rosie B Bakyyme. KpaTkuil ucTopudeckuii
0030p pa3BUTHS TIPEICTABICHAN O IPUPOJIE DIIEKTPUYECTBA U MAarHETH3MA.
DnexTpu3anysi Tel. OJeKTpuueckre 3apsiabl M MX CcBoOHcTBa. OrnucaHue
MAaKpPOCKOIMMUYECKUX 3apsDKEHHBIX TeJ: MOJCIM TOYEUHOr0 MU HENPEPHIBHO
pacripeieleHHOTO 3apsaoB. BiaumogelcTBUE DIIEKTPHYECKUX 3apsjioB. 3aKOH
KynoHna. |
Dnextpudeckoe mone. HarpsokeHHOCTs 10is. BeKTop HalpsyKeHHOCTH IIOJIS
ToyedHoro 3apsia. lIpwmimn cyneprosuimy mosied. [loxe snexTpuueckoro
aunonst. 'padbudeckoe IMpencTaBiIeHne 3JIEKTpUYecKUX Mosiel. [lotok BexkTopa
HAMPSDKEHHOCTH 3iiekTpudeckoro 1tond. Teopema Octporpaickoro - ['aycca n ee
NMpUMEHCHNE K pacueTy rojeidl. PaboTa cuil mojs IpU NMEepeMelleHun 3aps/IoB.
[ToTrenuuan 2JjieKTpudeckoro rosist. LupKynsiuss BeKTOpa HaIpsS KEHHOCTH.
DKBHITOTEHIIHATIbHBIE TTOBEPXHOCTH. 1 loTeHMal ot To4eyHoro 3apsiia, JUIoJ,
cucrtembl 3apsiioB. CBs3b INMOTEHLMala W HalpPsOKEHHOCTH IMoss. Junoiab BO
BHEILHEM 3JIEKTPUUECKOM HOJIE.



3.2. IIpoBOAHHMKH B DJIEKTPHYECKOM MoJe. DJEKTPHYECKoe oJie
3apSKEHHOTO IIPOBOIHUKA. YCJIOBHS DABHOBECHS U paclpejlelieHne 3apsioB B
poBOIHUKAX. HalpsyKeHHOCTD OISt y NOBEPXHOCTH 3apPsyKEHHOIO IMPOBOJHUKA U
€€ CBA3b C ITOBEPXHOCTHOM IIOTHOCTBIO 3apsiIOB. DIEKTPOCTATUYECKHM reHepaTop
Ban nep ['paada.

IIpoBOAHHMKE BO BHEIUHEM JIEKTPUUECKOM IOJe. DIeKTPOCTATHYCCKAs
UHAYKUUSA. DJIEKTpHU3alMs Yepe3 BIMsSHUE. DIeKTpocTaThdeckas 3amura. Pacuer
I10JIs] HABEICHHBIX 3apA0B, METO/ 3ePKaJIbHBIX OTOOPaKEHHH,

DJIEeKTPOEMKOCTh YEIMHEHHOIO 1IPOBOJIHUKA. DJIEKTPOSMKOCTh KOHIEHCATOPA.
[Ttockuti, chepuueckuil ©u UMIMHApHYECKUE kompencaTopsl. CoeuHEeHUE
KOHJIEHCATOPOB.

3.3. lu3/1eKTPHKH B dj1eKTpHYeckoM noJe. [lossipusanust AU IeKTPUKOB.
[nanextpruueckas npoxHuiiaeMoctsb. CBoOOIHbIE U CBsi3aHHBIE 3apsiabl. [lossipHbie
W HENoJsipHble MoJeKyibl. [lonspu30BaHHOCTE U €€ CBSi3b C MOBEPXHOCTHOU
[UIOTHOCTBIO TIOJIIPU3ALIMOHHBIX 3apsiioB. DJIEKTPUUYECKOE MOJe B AUIIEKTPHUKAX.
Teopema Ocrporpagckoro - Iaycca Ui 1oiast B - AUdJIEKTpUKax. Bekrtop
IAEKTPUUYECKOI'0 CMELICHUS. DJIEKTPUYECKasi BOCIPHUHUMYHUBOCTE M €€ CBS3b C
JIUBJICKTPUUECKON TPOHUIIAEMOCThIO. DIIEKTPUYECKOe [10Jie Ha IpaHulie pasjena
JIBYX  TUANEKTPUKOB. (OCOOEHHOCTH TMOJSPU3ALUA  TBEPABIX JAMIJIEKTPUKOB.
OnextpeTsl. [Ibe30anexTpudectBo. ITuposniexkTpukn. CerHeTodIeKTPUKH.

3.4. DHeprusi 3JeKTPUYECKOro MOJisl. DHEPIrus CHUCTeMbl HEITOBUKHBIX
TOUYCYHBIX 3apAI0B. DHEPTUsl 3apsKEHHBIX [TPOBOJIHHUKOB. JHEPIUs 3apsiKEHHOIO
KOHJICHCATOpa, DHEPIrus U INIOTHOCTH JHEPTHU JJIEKTPUUECKOTO TOJIS.

3.5. Hocrosinublii TOK. J[BUXXKEHHE 3apsl0B B JJIEKTPUYECKOM TIOJIE.
DnekTpudeckuil Tok. EJMHUIIA H3MEpPEHHsI TOKa - aMIlep. Y CIIOBUSI BOSHUKHOBEHMS
JMIEKTPUYEecKoro Toka. 3akoH OMa g y4dacTKa OJHOpPOAHON  IElH.
Comnporusienue mnpoogauka. JuddepennuansHas ¢opma 3akoHa Owma.
CroponHue cuibl. OnekrpoaBikylnas cuina (DHC). 3akon Owma  ang
HEOJHOPOJHOTO y4YacTKa M /I 3aMKHYyTOW wenu. HanpsbkeHuwe Ha 3axuMax
ucrouHuka. Padota ¥ MOIIHOCTH TIOCTOSHHOTO Toka. 3akoH JDxoyins - JleHua,
Huddepennuanpaas ¢opma 3akoHa [Dxoyns - Jlenua. PassersiieHHBIC LETIH.
IIpaBuia Kupxroda.

3.6. DJeKTpOoNpoBOAHOCTH TBepAbIX TeJ. Kiaccubukauus TBepabIX Tel
(MPOBOHUKH, AMINEKTPUKM U MOJIYyIIPOBOAHUKH). lIpmpoaa Toka B Meraiiax.
Hccnenosanus  Mangensinrama u  Ilamanekcn, Ctioapra w TonmeHa.
Kiaccuyeckass — 2JIEKTPOHHAsE — TeOpUsl  DJIEKTPOIPOBOAUMOCTH  METAJLIOB.
O6bsicuenne 3axkoHoB Oma, Jbxoyns - Jlenua u Bunemana - @panna. 3aBUCUMOCTE
COINPOTHBIIEHHSI METAIJIOB OT TeMmIlepaTypbl. CBepxXInpoBOAUMOCTL. TpyjaHOCTH
KJIACCHYECKOHN AJIEKTPOHHON TEOPUHU EKTPOIPOBOIUMOCTH MeTaI0B. 11oHsATHE O
COOCTBEHHOM U MPUMECHOM [TPOBOJAMMOCTH IMOJYTIPOBOJHUKOB, 3aBUCUMOCTD €€ OT
TeMIEepaTypbl U OCBEIIEHHOCTH.




3.7. KonTakTHble siBIeHHSI B MeTA/JIaX W NOJYNpPoOBOAHMKAX. PabGora |
BBIXOZa DJIEKTPOHOB M3 Meramta. KoHTakTHasi pa3HOCTh HOTEHIIHAIOB. 3aKOHBI
Bounbra. TepMoasekTpuueckue sSBICHUS.

3.8. JJ1eKTPONPOBOAHOCTL 3JIEKTPOJIMTOB. INEKTPOIUTHI.
Onexrponutuyeckas auccounanusi- l[lonuxuocts wonoB. 3akoH Oma s
3IEKTPONUTOB. DiekTponu3. 3akonel Dapanes. Onpenpenedue 3apsna HOHA.
Hcnonp3oBanue 37€KTPOaM3a B TEXHUKE. OJICKTPOXUMUYUECKHE I1OTCHIUABI.
laneBannveckue  anemMeHTHl. llodgpuszanus  rajbBaHHYECKHX — BJIEMEHTOB.
Jlenonsipuzanusi. AKKyMyJISTOPBL.

3.9. DaekTpuyeckHiH TOK B razax W Bakyyme. Monuzanums razos u
pekoMOWHanMsg MOHOB. HecamocToATeNbHBIE UM CAMOCTOSITENIBHBIE T'a30BBIE
paspsijipl.  BonbTammepHass XapaKTepUCTHKa HEecaMOCTOSTEIbHOIO  Ia30BOrO
paspsia. BuAbl caMOCTOSATENbHBIX Pa3psiloB (TJICIOLIUHI, IyroBoH, MCKPOBOM,
kopouHeli). [loHsTie o mnasme. Micmonb3oBaHKHE Ia30BbIX paspsiioB B TEXHHUKE.
Karoasaeie nydu. DIeKTPUUYECKUN TOK B Bakyyme. TepMO3JIEKTPOHHAS OMUCCUS.
DCKTPOHHBIE JaMIIBI (JIMO/] ¥ TPHUOJ) U UX UCIIOJIB30BaHHUE.

3.10. Maruurnoe mojie. OCHOBHBIC MArHUTHBIE SBIIEHHs. MarauTHOE 1oJe
DIIeKTpUYecKoro Toka. MHaykuust MarHutHoro mousd. JIMHUM  MarHuTHOM
UHAYKIMA. MarHuTHbIA NO0TOK. 3akoH buo - Casapa - Jlannaca. Marautnoe mose
[IPSIMOT'O, KPYTOBOTO M COJICHOMAANbHOro TOKOB. [IupKyasus BeKTopa MarHuTHON
HHAYKIMK, 3akoH momHoro Toka. Cuna Ammnepa. Cuia  B3aUMOJEHCTBUA
napasiesHeIX ToKoB. KOHTYp ¢ TOKOM B MarHUTHOM IOJ€. MarHuTHBIA MOMEHT |
Toka. JleWcTBHE IEKTPHUYECKOT0 U MAarHUTHOTO IIOJIEW Ha ABHXKYLLMECH 3apsijibl.
Cuua Jlopeniia. Onpesieienre yienbHOTro 3apsa diekTpona. Dddext Xona u ero |
npuMeHenue. [Ipunuun padboTel MAarHUTOTHAPOJUHAMUYECKUX [EHEPATOPOB.

3.11. DaexTpomaruntHaa auaykuus. Onbeitel Papanes. Hampasnenue
MHAYKIHOHHOrO Toka. llpaBmio JleHna. DieKTpoABHOKyIlas CHIIA HHIYKIHH.
3aKOH 9JCKTPOMArHUTHOM HHAYKIMKA. Buxpeoe siekrpuudeckoe notie. Toxku
dyko. Cxun-3¢pdekr. CaMOMHAYKIUS M B3aUMOMHAYKUUS. MHIYKTHBHOCTH
conenouga. Pabora cuiael Amrepa. DHEprusi MarHUTHOrO I10JIs TOKAa. DHEPIUs U |

CTUIOTHOCTD SHEPIUU MArHUTHOTO I10JIA.

3.12. MarauTHble cBOHCTBa BemiecTBa. MarHuTHOE 1MOJIE B MAarHETUKAX.
CBs3b UHAYKIUH U HATIPSHKEHHOCTH MAarHUTHOTIO 110411 B Maruetukax. Marnurnas
MTPOHUIAEMOCTD ¥ BOCHPUUMUYUBOCTE. | MpOMAarHuTHLIC sABJIeHUs. JnaMarHeTusm.
[MapamaraetusMm. @eppomarnetuku. ['merepesuc. Paborer Cronerosa. Touka
Kropm.

3.13. KpasucraumoHapHuble TOKH. DiexTpudeckue KosteOaHusl.
[Tomyuenue niepemennoi DJ[C. JelicTByroee U cpelHee 3HAUCHUS [IEPEMEHHOTO |
ToKa. MeTOoapl BEKTOPHBIX JAMarpaMM M KOMILIEKCHBIX aMIUINTY]. AKTHBHOE |

10




COIIPOTHBIICHUE, €MKOCTh M HHIYKTMBHOCTb B IICNH ICPEMEHHOIO TOKA. 3aKOH
Oma 1 Lemu TepeMeHHOro Toka. Pe3oHaHC B HMOCHENOBATENLHONH U
TIapajuIesIbHON 1elti. MOIHOCTE TIEPEMEHHOTO TOKA.

IIpobnema nepenauu 3I€KTPOSHEPIHH. DIEKTPOMATHUTHBIM KOJeOaTeTbHbIH
KOHTYp. Hesaryxaiomme komebanusi. @opmyna Tomcona. 3aryxaromue
xoneOanus. BpiHykaeHHble KosnebaHus B KOHType. Pesonamc. J[oGpoTHOCTH U
nojoca MPOITyCKaHUs KOHTYpa. DINEKTPUUECKHUE aBTOKOJIeOaHus.
ABTOTeHEPATOPHI.

3.14. JaexTpomMaruuTHoe moJe. BuxpeBoe snextpuueckoe mone. Tok
cvemenus. OnbiTel Poynanma uw  DiixeHBambia. YpaBHeHuss MakcBemia B
UHTerpajibHOU U nuddepeHunaIrHol Gopmax.

3.15. DileKTpoMarduTHbIe BOJIHBI. [l0CKHE AiIeKTPOMArHUTHLIC BOJIHBI B
BAKyyMe, CKOPOCTh MX paclpocTpaHeHus. M3nydeHue 3j1eKTpOMarHUTHBIX BOJIH,
OmnbiTel ['epua. O0beMHAs IUIOTHOCTh SHEPTUHM ANEKTPOMArHUTHOTO 1oJst. [Torok
sHepruu. Bextop Ymosa - IloWintuHra. MzoOperenue pajuocBsizu. [lpunimi
panuocBssu. LIkana aeKTpOMarHUTHBIX BOJIH.

3.16. DaeKTpOMarHuTHbIe BOJHBI B IJHHHBIX JHHHAX. [loHsTHE O
CACTEME KaHAIM3ALUKU JJIEKTPOMArHUTHOW 3HEPTUH. BOJHBI BJIOJE [POBOOB.
Bonnosoe ypaBuenue. CkopocTh BOJHBI. BOJHOBOE CONpPOTHBIICHHUE JIMHUH.
Otpaxenue BoiiH. CTOSUMe BOJIHBI B OTPE3KaX JUIMHHBIX JIMHUIA.

4. OITUKA

4.1. Beeaenne. llpenmer onTuku. OCHOBHBIC 3Tallbl Pa3BUTHS OITHKH.
DIIEKTPOMATrHUTHAs M KBAHTOBAs TEOPUM CBeTa. BOJHOBBIE M KOPIYCKYJSPHBIE
CBOUMCTBA CBeTa.

4.2. ®oromerpusi. HMcrounukun wu  npuemHukd  cBera.  OCHOBHBIE
dboTOMeTpHUUECKHUE BEJIHYMHBl U €JAUHHIBl UX HU3MEPEHMs. OTallOH CHIBl CBETA.
CeroBast sHeprus. @DYHKUUA BHIAHOCTA. MeXaHWYECKHMH OKBUBAJIEHT CBETA.
DOTOMETPHI. '

4.3. T'eomerpuyeckas onrtuka. OCHOBHBIC IOHATHSA I'€OMETPUYECKOH
orrtukd. Ilpunmun @epma. OTpaxkeHue U IIPEIOMIICHHUE CBETa HA IUIOCKOH
rpanune pasfaenra aByX cped. [lonHoe BHyTpeHHee oTpaxkeHue. CBETOBOJBI.
“BosioxonHnass ouruka. llpemomienue cBeta Ha cgepUUeCcKOH TIOBEPXHOCTH.
Teopema Jlarpamwxka - Tempmrompua. Cdepudueckue 3epkana. TOHKHE JTHH3BL.
Onrtuueckas cunaa JuH3bl. LleHTpupoBaHHBIE ONTHYEeCKHE cHUcTeMBL. CBETOBOU
MOTOK, TIPOXOASAUIMU uepe3 ONTHUYECKYrO cucremy. Jluadparmel, cBeTOCHIIA.
AbGeppaliui ONTHYECKUX CUCTeM (cdepuueckas W XpoMarudeckas aOeppaliu,
abeppaliis Koma, aCTUIMaTU3M, JIUCTOPCUS, KpUBHU3HA 10Ji H300paxeHus). [ naz
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KaK onruyeckas cucrema. Onrtuueckue mpubOps! (yra, MHKPOCKOM, TENecKol,
IIPOEKLIMOHHBIN anmnapar).

4.4. Murepdepenuus ceera. CloKeHHe CBETOBBIX BOJIH. KorepeHTHOCTS.
WMurepdepernuus. TayToXpoHU3M ONTHYECKUX CHCTEM. MeTonbl HaOIIOACHUS
uHTepdepeHMy B onTuke: meron lOHra, 3epkama Ppeness, Gunpusma buiie.
sepkaiio Jlnoipa. [Byiydesas uHTepdepeHuns. BiusHue pasMepoB HCTOYHUKA U
HEMOHOXPOMATHYHOCTH CBETOBOIO IIy4YKa Ha HHTEPGEPEeHLHOHHYIO KapTHHY.
JByiTydeBas UHTEPHEPCHUHS TPH OTPAKEHUH U TIPEIOMIIEHHH CBETA B TOHKHX
ruracTuHKax. Ilosocsl paBHOro HakiioHa U paBHO# TomiwHEbL. Mccnenosanue ITons.
MHoroiy4eBas UHTEphEepeHIUs. Wurepdepomerpsl. ITpumeHnenue
HHTepEepeHIHH.

4.5. Muppaxuusn csera. [lpunnun [roiirenca - ®penens. 3ousl OpeHes.
O0OBsicHeHHEe NOPSAMOIMHEHHOTO paclpoCTpaHEeHUs] CBETa 110 BOJHOBOH TEOPHH.
3onnast iactuHka. udpakiuus @peHenass HA KPYTJIOM OTBEPCTHH, HA KPYIIIOM
’KpaHe, Ha Kparo noiaybeckoHeuHoro skpana. Judpaknus Opayrarodepa Ha Lenu
u Kpyriom orBepcerud. Jndpakmmonnsie pemeTku. [ucriepcus u paspeliaroinas
CIIOCOOHOCTh perneTku. Jludpakius cBeTa Ha TMPOCTPAHCTBEHHBIX pelleTKax.
[Toustue o romorpaduu. udpakums peHTIreHOBCKHX Jyded Ha KpHUCTaLIax.
®opmyna Bynsda - bparra.  JludpakumonHas npupoja  M300pakeHus.
[TpubnumxeHne KOpoTKUX BOJH. ['eomeTputeckas ONTHKA KaK MPeeNbHBINA ClTydau
BOJTHOBOU olrTuKH. Pazperiaronias criocoOHOCTb ONTUYECKUX TTPUOOPOB.

4.6. Iloasipuzanust cBera. LECTECTBEHHBIM W TMMOJSPU3OBAHHBIN  CBET.
[Tonspuzatopsl W aHaiu3aToOpbl. 3akoH Mamoca. [lomspusanust ceera 1pu
OTpaKEHUM U NPEJOMIIEHMM Ha TPaHHULle ABYX AUAJIEKTPUKOB. 3aKOH bprocrepa.
Qopmynsl Dperens.

PacmpocTpaHenue cBera B Kpuctaiax. JlBoiiHoe yuenpenomieHue,
OMHOOCHBIE  KPUCTAMIBL.  JJUIMITUYECKass M KPyrosas  MOJSPU3ALIUM.
WuTtepdepennus Mmaocko-noispru3oBaHHbeIX BosiH. [lonspuzaumonusie npubopsI.
MckyccTBeHHas onrudeckas aHuzoTporus. [ToBOpOT 1IIOCKOCTH HOJSPU3ALIH.
Dddext Gapases. [lonspumerpsl.

Hucniepcus  cBera. HopmansHas ©  aHomasnbHas aucrniepcuu. Mertozsl
u3Mepenus aucriepcuu. OCHOBBI 3JIEKTPOHHOU TeOpuM nucnepcuu. lucnepcus B
PEHTI€HOBCKOM 0bmacTu criektpa. Ilpu3meHHble crieKTpaibHble TpUOOPEI.

4.7. Hornomenne ceera. Kospduument rnormomenusi. 3akoH byrepa -
JlamGepra. MexaHH3M [OMJIOLWICHHS CBeTa JMIJICKTPUKAMH W MeTalllaMu.
Criextpsl moromenust. CBeToduabTpsl. LIBer Ter.

4.8. Paccesinne cBera. [lpoxoknmeHuwe cBera depe3  ONTHYECKH
HEOHOPOAHYIO cpely. 3akoH Panes. 3aBUCUMOCTL MHTEHCUBHOCTU PaCCEsSIHHOTO
cera oT yrna paccednus. llosmdapusauusa paccesHHOTro cera. MoseKynspHoe
paccesiHue cBeTa. :
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4.9. Cxopocrb cBera. Penstuucrckue sbdextsl B ontuke. Maszomas u

IpymnioBas CKopocTH ceeTa. Dpdext BaBunosa - Yepenkosa. MeTo bl U3MepeHUs
ckopoct cBeta. Oddexr omrepa B ontuke. Onwitel @uso u MaiikeascoHa.
DJIEMEHTHI HEJIMHEWHOMN OTITUKH.

4.10. OnTnyeckue sIBJCHHsST B NpPHPOIE. Peq)pammﬂ cpeTa. MHpa)KH.
Panyra. BCHHBI Fano MepuaHHe

5. KBAHTOBASI ®U3NKA. ®M3UKA ATOMA M ATOMHOI'O AAPA

5.1. Beeaenne. TengoBoe wu3iaydenme. [Ipenver KBaHTOBOUM GH3HKH.
KpaTknit HICTOpUUYECKHI OUEpK pa3BUTHsI KBAaHTOBOH (hU3UKH.

WM3nygaTesnbHas M NOMVIOLIATENBHAs CHOCOOHOCTH Ten. 3akoH Kupxroda.
Mznyuenune abcoiltoTHO 4yepHOro Tena- 3akoHbl Credana - bonpiiMana - u BuHa.
Pacnipenenenure sHepruud B CHEKTpe U3JIydeHUs] abCOMIOTHO YEpHOro Tela.
®otonbl. Gopmyia [Inanka. Onrrueckas mUpoMeTpus.

7 - 5.2. KBanToBble cBolicTBa wudjyueHus. DorosnekTpuueckuil sddekt.
3akonpl (dorosbdexra. YpaBHenue OWHmTerHa. [lpumenenne dororddekra.
Jlanenmne cera. Onbitol Jlebenea. OnwiT Baswiosa. Omeir borte. Dddext
Kowmiirona.

5.3. OcHoBbl KBaHTOBOH MexaHukH. Bomnwr je bpoins. OuwiThl Mo
mudpakuud  snektponoB. CooTHolleHue HeompeaeseHHocted ['eitzenbepra.
‘Bonnosas ¢ynkims u  ee ¢usudeckuil cMmeicn.  Ypasuenue lpepunrepa.
KBaHTOBaHHE JHEpPrUU 4HaCTULBl B MOTEHIUATBHOW siMe. KBaHTOBaHHE 3HEpPruu
JUHCHHOTO TapMOHWYECKOTO OCLMUIsTOpa. JIBHMXKEHHE YacTUlbl B LEHTpPalbHO-
CUMMETPHYHOM MoJie. [IpoxoxkieHne HacTUllbl yepe3 NOTeHIMAIBHBIN Oapbep.

5.4. ®uszuka atomoB U MoJjekya. Mojesiu aroma. OnelTr Peszepdopaa.
ILranerapuas mMomens aroma. [loctymarsl bopa. Mopnens aroma Bojopona 0o
bopy. CnexkTpalbHbIe cepuun U3ITYyUYEHUs aTOMApHOTO BOJOpPO/A.
KsanToBoMexaHWUuecKass HWHTepIpeTalius mnoctynaroB bopa. Onbitel @panka u
I'epuia. Omeiter [lltepra u epnaxa. KBantoBanue SHEpruu, MOMEHTa UMITYJIbCa,
IIPOCKIIMA MOMEHTa UMITyJbca 31eKTpoHa B atoMme. ClMH U MarHUTHBIA MOMEHT
snektpona. Ilpunrmwm Ilaymu. OcnoBel Teopunm [lepuonudeckoit  TaOIHIBI
semenToB MeHzaeneesa. TOPMO3HOE H  XapakTEPUCTHUECKOE PEHTTEHOBCKUE
U3JlydeHuss U uX crexkTtpel. [Ipumenenue peHrtreHosckux nydeid. I[lonarne o
XUMHYECKOH CBSI3U W BaJIEHTHOCTH. MosekydpHble crnekTpbl. KoMOuHanuoHHoe
paccessaue cBeta. JliomunecueHuus. CIIOHTaHHOE M BBIHYXKJIEHHOE M3JIydYeHHE.
KBanrossle renepatopbl. Masepbl U Jjlazepsl. Pa3BI/ITHe KBAHTOBOH S.HGKTpOHI/IKI/I B

o Beﬂapycn
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_ 5.5. KBanToBble siBJIeHHSI B TBepPABIX Tejax. DHEPreTHYeCKUe 30HBI B
KpUcTaygax. Merasbl, MOIYNPOBOAHUKH, JUIJEKTPUKH. 1IoHATHE O KBAHTOBLIX
CTaTUCTUKAxX. YpoBeHb U 3Heprus Gepmu

TennoeMKoCTh  21€KTpOHHOrO rasa. KBaHTOBasi TeOpHs TEILIOEMKOCTH.
Termnoemkocts  MeTaysioB.  @OHOHBL.  TermmoeMKOCTs  JTUIJIEKTPHUECKHX
KPHUCTAJLIIOB.

DIeKTpOIPOBOAHOCTE  MeTauioB. KBaHTOBBIE  SIBICHWSI TIPH  HH3KHX
TeMIeparypax.  ONeKTpONpPOBOAUMOCTb  MOJYMPOBOAHUKOB,  p-N-TIEPEXOL,
IIOJIYTIIPOBOJHUKOBEIE TTPUOOPHI. : . . |

5.6. ®usuka atomuoro sapa. CocraB snapa. Hyknonsl 3apsa v Mmacca
sapa. M3zortorbl u u3obapel. DHeprus cBsizu sapa. SAneprsie cuiabl. Mojenu
aTOMHOTO s/1pa.

PanguoakTuBHOCTE. 3aKOH panMoOakTUBHOTO pacnana. Amneda-pacrnian. bera-
pacnan. ['amma-usnyuenue. llpaBuna cmemenus. fAnepHele peaxuuu. Jlenenue
anep. llemnas sanepnass peakuus. SuepHsle  peakropel.  llpumeHenue
palHOaKTUBHBIX M30TONOB W SACPHOM »sHepruu. TepmosiaepHas peaKum
| anaBnﬂeMLm TepMosmepHLm CUHTE3. DJIEMEHTBI I[O3I/IMeTpI/II/I

5.7. 3J1emeHTaprle yacTHlbl. 3akirodenne. YacTHIBl U aHTHYACTULIBL.
. Knaccudukauust — 3J1€MEHTapHBIX — HYacTHIL YacTunpl -  MEPEeHOCUUKH
- B3aumojieicTui. KBapku.

DKcnepUMeHTalIbHbIE METOABI si/iepHOM (u3uku. CUETUYHKH 3JIeMEHTapHbIX
yacTull TpekoBele MpUOOpBl. Macc-ClIeKTPOMETPBL. Y CKOPUTENN 3apsiKEHHbBIX
YaCTHII.

Kparkuli odepk [JOCTHXEHUH H IpobieMm COBpeMeHHOH buznku. Bxnan
6eﬂopyccxnx yquBIX B pa3BUTHE (DU3UKHU.
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. CrpenxoB C.I1. Mexanuka /C.IT. CTpeJIKOB —M.: Hayka, 1976.-560c.

. Mponos, N.E. 3anaun no obweit ¢pusuxe / U.E.Mponos.— M.: Hayka, 1988.—

416c.

. Casenbes, 1.B.. Kypc obme#t ¢pusuku. T.1. Mexanuka, MoJeKyIsspHast

¢uzuka / M.B. CaBenben. — M.: Hayka, 1982. — 432¢.

. Ilerposckuii, 1.1. Mexanuka / M1.H. HeTpOBCKI/IH — MH.:
YHusepcurerckoe, 1979.-483c. ' : :

HonoJiHATEILHASA

. Uponos, V.E. OcuoBuble 3akounl Mexanuky / W.E.Mponos.—M.:Boiciias
mKkona, 1997, - 248c.

. CagenveB, M.B..COopuuk BOpmpocoB u 3agad o odmed ¢uszuke /
N.B.Cagenbes.—M.: Hayka, 1982. — 272c.

. Crpenkos, C.I1. Coopuuk 3ajau no obuiemy Kypcy ¢usuku. Mexanuka /
C.ILCrpenxos, HO.B.CuByxun, B.A.Yrapos, W.A.fxosnes. —M.:Hayka,
- 1977.-288c. ' ’ ' L

Pa3zoen 2 Monexynapnas gpuszuxa u mepmoouHamuxka -
OcHoBnast

. Marsees, A.H. Monexymsipaas ¢usuxka / A.H. Marsees — M.: Brici. mk.,
1987.—-360 c.

. Cusyxun, JB. O6umit kypc ¢usuku. T.2. TepMoguMHaMHMKa H | . .

MosekysipHas dusuka / JI.B. CuByxun. — M.: Hayka, 1989.— 520c.

. Kukownn, M.K. Monekynsapnas (1)1431{1(21 / I/IK Kukoun, A.K. Kuxkounn. — M.:
Hayxka, 1976. — 480 c.

. Uponos, V.E. 3apaun no o6uieit de3HKe/I/IE I/IpOI[OB — M.: Hayka, 1988.

L —4l6ec.

JonojHuTeabHAsA
. CasenwseB, U.B.. Kypc ob6meit duzuxku. T.1. MexaHuka, MoJeKyjIsapHas
¢usuxa / U.B. Casenbes. — M.: Hayka, 1982. — 432 c.

. Tenecuun, P.B. MounekyiisipHast ¢)H3HKa/ P.B. TGHGCHHH - M. BBICHI LIK.,

| 1o73-385e
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7. Tumsbypr, B.JI. C6opuuk 3ajad 1no obmemy Kypcy — (QH3HKH. |
Tepmonnnamuka u monexynsapHas ¢usuka / B.JI. Tuns6ypr, JLM. Jlesun,
H.B. CuByxusn, M.A. SkoBnes. — M.: Hayka, 1976. — 208 c.

Pazoen 3 Dnexmpuuecmeo u maznemuzm

OcHoBHasf

1. MarseeB, A.H. DnexkTpu4ecTBO U MarHeTusM / AH. MaTBeeB - M.:
- Breicm. k., 1983. — C. 463. ‘ ' DR
2. Hponos, I/I E. OcHoBHEle 3aK0Hb! deKTpomarHeTnsma / MLE. Mpogos. —
M.: Bercmr. k., 1991. — C. 288. '

3. KaHaLHHI/IKOB C.I1. Dnexrpuuectso / C.IL Kanaummixos. — M.: Hayka,
1985. — C. 592.

4. COopHUK 3ajad 10 O00ImeMy Kypcy — GU3MKH: DIEKTPUYECTBO U
martetusm / noj pen. U.A. Sxosiesa. - M., Hayka, 1977.- C. 272.

JononuuteabHas
5. 3anpens, A.H. [lorpemHocTy n3mepeHui (I)H:;H%CKHX Besinuud / AH.
3aijens. — JI.: Hayxka, 1985. - C. 122. \
6. CuByxuH, I.B. O6mn#i kypc GU3HKH. DIEKTPUIECTBO / I[ B. CI/IByXI/IH M.:
Hayxka, 1983. - C. 320.
7. Uponos, L.E. 3anaun no obent dusuke / M.E.Mponos. Cankr-Iletepbypr:
Jlans, 2004. - C. 416.
8. Kem6porckuit, I'. C. @uzuueckuii npaktukym / I.C.KemOpoBckuii. MH.:
YuusepcureT, 1986. — C. 352.

Pazoen 4 Onmuxa

' . OcHoBHasn .

: ByTI/IKOB E.W. Ontuka : yue6. mocobue mnsg By3oB / E.M. Bytukos. — M.:
Bercmr. mik., 1986. — 508 c.

. I'omxaes, H.M. Ontuka / HM. Tojukaes. — M.: Bwicmn. mik., 1977. — 432
c.

. Kamnrunesckuii, H.W1. BonnoBas OHTI/IKa/ H.M. KaJ'II/ITI/IeBCKI/II/I —M Bmcm
K., 1995. — 463 c. ’

) Haan6epr I'.C. Ontuka / I'.C. HaHﬂc6epr - M BLICIH K., 1976. — 928
c.

. Marsees, A.H. OHTHKa / A.H. MatseeB. — M.: BI)ICHI. mK., 1985. - 351 c.

. Capxesckuit, A.M. Onrtuka. Ilonusii kypc / AM. Capxesckuih. —
Enutopuan YPCC, 2004. — 608 c.

. COopHuk 3a1a4 1o odbuiemy kypey ¢usuxu. Onrtuka / B.JI TuncOypr [v ap.]J;
non pea. /I.B. Cusyxuna . — M.: Hayka, 1977. —320 c.

. Wpognog, ML.E. 3anaun no obueil dpusuxe : yyed. nocodue nnsa By3zos / ML.E.
Hpogos. — M.: BUHOM ; BJIAJMC, 1988. - 447 c.

16




9. Capiesckuii, AM., Ousnueckuii npakTukyM / A.M. Capxesckuii, B.IL.
bob6posnu, I'H bopsgos; mox o6ur. pen. I'.C. Kewmbposckoro — MH.:
YuuBepcureTckoe, 1986. — 350 c. : : :

- Jlono/inuTEIbHAS

10.  Axwmanos, C.A. ®usnueckas ontuka : yueb. mis By30s / C.A. AXMaHOB,
C.IO. HuxutuH. — 2-e 3., nepepab. u gor. — M.: Hayka, 2004. — 656 c.

11.- Bops, M. Octossl ontrku / M. bopn, 2. Bonb(b — M.: Hayka, 1973. -
720 c. v

12.  Kpaydopa, @. Bonnsr / ®. Kpaydopa. — M.: Hayka, 1976. - 512 c.

13.  CuByxun J.B. O61muii kypc busuku. Ontuka / J1.B. CuByxus. — M.:
Hayxa, 1980. — 752 c.

14.  HMnenuesa, E.H. MeTtonuka peliieHus 3ama4 OITHKH / E H. Mnbuuera,
I0.A. Kynesipos, A.H. Marsees — M.: Uzn-Bo MI'Y, 1981. - 232 ¢,

15,  ®usnyecknii npakTUKyM. ODNEeKTpUYECTBO M onTHKa / moj pen. A.M.
I/IBepOHOBOH M.: Hayxa, 1968. — 815 c.

Pazoen 5 Keanmosas ¢puszuxa. @uzuxa amoma u amomnozo sopa.

OcHoBHas
1. Cusyxun, [. B. O0wwmii kype ¢pusuku: AtomHas u sigepHas duzuka.  T.5.
Y. 1/ /1. B. CuByxun. — M.: Hayka, 1986.
2. Marsees, A.H. AtoMuas dbusnka. Yueb. nocobue ,Z[JISI CTYJIeHTOB BY30B / A.
H. Matsees. — M.: Bricur. k., 1989. :
3. Casenne, M. B. Kypc O6LH€H dbuszuku. Kawra 5. KsantoBas ornruka.
 Artomuas ¢msuka. ®usnka Teepmoro tena. MU3MKa aTOMHOrO sapa H
‘ anemenTapHbIX yactuil / V. B. Casenses. — M.: ACT; Actpeis, 2002.
4. Hepcecos, D. A. OcHOBHBIE 3aKOHBI aTOMHOW M siepHON (u3uku: Yuel.
nocobue st By30B / D. A. Hepcecos. — M.: Beicm. mik., 1988. ‘
5. Illnonbckuit, D. B. Atomuas dusuka. T. 1, 2 / 3. B. llnonbckuin. — M.:
Hayxka, 1974.
6. Uponos, M. E. ATOMH&HI/ISI,HepHaH (1)1/131/11(61 C60pHI/IK 3aL[aLI/ N. E. I/Iposz

- — M.: Jlaas, 2002.

7. Tonnenckas, A. H. ®u3uka aroMa U aTOMHBIX SBICHUN: TEKCTHI JeKIIMUA 1115
CTYJICHTOB ~ (HM3WUYECKUX crieudalibHOCTeH yHuBepcutera / A. H.
[Nognesckas, B. T'. [llomox. MuH-BO O6p830BaHI/I${ Pb. — I'omens: YO «ITY
uM. @. Cxkopunsl», 2006. _

8. I'omnenckas, A. H. ®usnueckuit HpaKTHKyM 1o Kypcy «®usuka atomay / A,
H. T'ognesckas, A. H. Cepmroxos, B. . Losox. - F'omens: [TV um. @.

, ‘Cxopwunsr, 2001,

- 9. Tonnesckasi, A.H. ®dusuka aroMOB M aTOMHBIX SIBJIEHUH: HpaKTUUECKOe
-1ocobue Uil CTYIEeHTOB (M3MUECKUX chenuaibiocTeid By3oB / A.H.

- Tousesckas, B.I'. [llonox. — F'omesp: [TY um. ®@. Cxopunsl, 2008.
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10.1npokos, FO.M. Snepras ¢pusuxa / 10.M. LHHpOKOB H.IIL IO,IIHH — M.:
Hayka, 1972. =
11.CuByxus, JI.B. AtomHas u HﬂepHaﬂ (bH:;HKa yueb. nocobue. B 2 u. ‘I 2.

Anepuas ¢usuka / J1.B. CuByxud. — M.: Hayka, 1989.
12.bnan, 1. Slapa, yactuuel, aaepusle peaktopsr / /1. Bran. — M.: Mup, 1989.
13.Myxun, K.H. OxcnepumenTaneHas saepsast ¢uznka. B 2 1./ K. H.Myxun. —
- M.: Atomusnar, 1988.
14.Annpees, B.B. Jlabopatopnblil npakTtukyMm mo sgeproii ¢usmke. ITocobue
JUIS CTYIEHTOB (PU3MUECKUX CHeIII/IaJILHOCTeI/I B aByx wactsax. Yacts 1. /
B.B. Augpees. — I'omens, 1994, : e
15.Annpees, B.B. JlabopaTopHslii npakTukyMm mo saeproit ¢usuke. ITocobue
JUId CTYAEHTOB (u3ndecKux crenuaipHocTed. B mByx wactax. Yacts 2. /
. B.B. Auapees. — ['omens, 1994.

JlonoJiHUTE/IbLHASK
16.Axuesep, A. V. Atomuas ¢usuxa: CripaBouHoe noco6He/ A. M. Axuesep. —
Kuen: Hayxosa nymka, 1988.
17.1'onepuH, JI. JI. BBeaeHue B aTOMHYO ¢>H3HKy/H JATonpaun, - =T,
N. HoBukosa. — M.: Hayka, 1989. . ‘
18.I'epmierson, E. M. Onrtuka u atomuas ¢usuka / E. M. FepmeH30H H H.
Maunos, A. 1. Mancypos. — M.:Jlaus, 2002 .

. 19.Mynranosckuii, B. B. Kypc Teopetnueckoil Gpu3uku: KBaHTOBaﬂ MEeXaHUKAa:

Yyeb. nocobue s cryneHtoB ¢wus.-mar. ¢ak. men. uH-ToB / B. B
Mynranosckuit, A. C. BacunieBckuil. — M.:I1pocgeluenne, 1991.

20.HaymoB, A.M. ®dusuka aroMHOrO sjapa M dJAeMeHTapHbIX dactull / A.M.
Haymogs. — M.: [Ipocseiienune, 1984.

21.0uszuka MHKpoMmHupa (MajieHbkasi suuukioneaus) / ri.  pexn. J. B.
Ilupkos. — M.: CoBerckas annukIioneans, 1980. :

22.0xyHb, JI.b. Jlentons! u kBapku / JI.b. Okynb — M.: Hayka, 1990.

23.bonmn, ®. Beenenue B GU3MKY S1pa, aJpOHOB U djieMeHTapHBIX yacTull / O.
boni. = M.: Mup, 1999.

24.DusyyecKkuil  SHIMKIONEJUYecKuid  cinoBapb. — M. Coerckas
SHILHKIoIeaus, 1983.

25 . Jlanncoepr I'.C. Ontuka. — M.: ®usmatiut, 2006.

26. Cmupnos, A.I'. KBaHTOBas 271€eKTPOHUKA U ONTO3JIEKTPOHUKA: Y4eD.
rocodue )i By30B I10 CIeIHaTbHOCTH «ABTOMATHKA U 3JIEKTpOoHUKa» /AT
CwmupHOB. — MH.: Briuimas mkosa, 1987.
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