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Oo0mme ykazanus

BerynuTenbHble MCNBITaHUST B aCIMPaHTYpy IO HaydyHOHM crneunuanbHocTh 1.3.8 ®usnka
KOHJICHCHPOBAHHOTO COCTOSIHHSI OXBAaTBhIBAIOT CTAHIAPTHBIC pa3/ielibl YHUBEPCUTETCKUX KYPCOB
no ¢usnke u paguodusuke. Takke MPOBEPSIOTCsS 0a30BbIE YMEHUS MaTEMaTHYECKOTO armapara.
Bormpocs! u cTpykTypa OMIIETOB BCTYNMUTEIHLHOTO UCTIBITAHUSI IPUBEICHBI HIKE.

IMopsiiok MpoBeeHUsI BCTYNUTEIbHBIX HCIBITAHUT

BerynuTenbsHoe ucnsiTaHue MPOBOUTCS B opMe IK3aMeHa Ha OCHOBE OUJIeTOB. B kaxkmom
9K3aMEHAIIMOHHOM Omiere 1o 2 Bompoca. [lepBriit Bonpoc u3 pasznena 1 ®dusuka,BTOpOit BOMpocC
u3 pasnena 2 Gusnka KOHACHCHPOBAHHOTO COCTOSIHHSI. DK3aMEH MPOXOANT B TUCEMEHHOM opMe.
[ToaroToBka k oTBeTYy cocTaBisieT 1 akagemudeckuil yac (60 MuHyT) 6€3 mepepsiBa C MOMEHTa
pazmaun OmneroB. 3amanus oneHuBaoTcs oT 0 mo 100 GannoB B 3aBUCHMOCTH OT TOJHOTHI U
NPaBUIBHOCTH OTBETOB.

Kpurepum oneHuBanus
OLIGHKa nocrynaromemMy 3a MUCBMCHHYIO pa60Ty BBICTABJISICTCAA B COOTBETCTBHUU CO
CIEIYIOIIMMH KPUTEPUSIMH.

Orauuno (80-100 6ansoB)

AOGuTYypueHT 0OHapyKHJI BCECTOPOHHEE, CUCTEMAaTHUYECKOe U IIyOOKOE 3HaHUE Y4eOHOTro
MaTepHuaia, YCBOMJ OCHOBHYIO JIUTEpaTypy M 3HAKOM C JOIOJHHUTEIbHOW JIHUTEpaTypoOH,
PEKOMEHJJOBAaHHON MpPOrpaMMOil JUCHUIUIMHBI, YCBOWJI B3aUMOCBSI3b OCHOBHBIX ITOHATHIH
JMCIUITUINHBL B UX 3HAUCHHUH U151 IpHoOpeTaeMoii mpodeccru, MposiBUII TBOPUECKHUE CIIOCOOHOCTH
B IOHMMaHNH, N3JI0)KEHUH ¥ UCTIOJIb30BAHUH y4eOHO-TIPOrpaMMHOT0 MaTepHaa.

Xopomo (60-79 6aj10B)

AOuTypueHT OOHapyXHJl TOJHOE 3HaHHE Y4eOHOro MaTepuaia, YCBOHJ OCHOBHYIO
JUTEpaTypy, PEKOMEHIOBAHHYIO MpPOrpaMMON TUCHMIUIMHBI, TIOKa3aJl CHUCTEMaTHYECKUI
XapakTep 3HAHWH TO AWCHUIUIMHE W CIIOCOOCH K HMX CaMOCTOSTEIBLHOMY IIOTIOJHEHUIO U
OOHOBIICHUIO B XOJI€ NajbHEHIIEH yaeOHOH pabOThl M TPOQPECCHOHATBHON ACATETHHOCTH.

Ynosiersoputeiabno (40-59 6asioB)

AOuTypueHT 0OHapyXKHIJI 3HAHUE OCHOBHOTO y4eOHO-TIPOrPaMMHOTO MaTeprayia B o0bemMe,
HEOOXOAMMOM I JNajbHEWIIed y4eObl W mpeacTosmier padoTel Mo mpodeccuu, 3HAKOM C
OCHOBHOM JIMTEPATYPOU, PEKOMEHIOBAHHON IIPOrPaMMON JUCLUIUIMHBI, JAOIIYCTUI IOIPEIIHOCTH
B OTBETE, HO O0JIaJaeT HEOOXOAMMBIMU 3HAHUSMHU JUISI UX YCTPAHECHHsS IOJ] PyKOBOJICTBOM
npernoaaBaTess.

HeynoierBopurtenabHo (MeHee 40 6ai10B)

AOuTypueHT OOHapy>XKWJI 3HAUUTENIbHbIE MPOOeNbl B 3HAHUAX MaTepHala, JIOMYCTHII
MPUHIMIIAATIBHBIE OMIMOKM W HE CIIOCOOCH MPOAOIKUTh OOydYeHHe O0e3 TOTOJHUTETHHON
MOATOTOBKH I10 TPOTrPaMME BCTYIHTEIILHOTO UCTIBITAHUS.



Bonpockl NporpaMMbl BCTYNHTEILHOI0 HCMBITAHUS B ACIIMPAHTYPY MO HAYYHOI
cnenuaabHocTH 1.3.8 ®U3KMKa KOHIEHCHPOBAHHOIO COCTOSIHUS

Pa3zgen 1 PUUKA

1.1. Mexanuka

1. OcHoBHbIE 3aKOHBI MexaHHKH. [IpocTpancTBo U Bpems B ¢usuke. CriocoObl
M3MEpEHUs] MPOTSKEHHOCTH M JIUTEIBHOCTH (B JTAOOPATOpPHOW MPaKTUKE, B KOCMHUYECKUX
Macmtabax, B MUKpoMupe). MarepuanbpHas Touka. HeprnanpHas cucreMa oTcuera. SIBiieHHe
nHepuuu. llepBeiii 3akoH HproToHa. J/I[BH)KeHME MaTepUabHOM TOYKH MOJ JECHCTBUEM CHIIBL.
Macca kak Mmepa nuHepTHOCTH. BTopoii 3akoH HetoToHa. B3anMoielicTBue MaTepruaibHbIX TOUEK.
Tpernii 3axkoH HeroToHa. [ paBuranimonsoe nnose. Macca Kak MCTOYHUK I'PaBUTALIMOHHOTO ITOJIS.
3aKOH BCEMHUPHOIO TSITOTEHUs. PaBEHCTBO TI'paBUTAIMOHHOM W MHEPTHOM Mmacc. JIBukeHue
MaTepualbHOM TOYKM OTHOCUTEIBbHO HEWMHEPIUAIbHBIX cucreMorcyera. Cuna nunepuuu. Cuna
Kopuommca. JIBmwkeHune aOCOMIOTHO TBEpAOro Tena. BpamaTenpHoe IBMKEHHE. YTIIOBas
ckopocTs. I110ckoe nBuxeHune. /BuxkeHne BOKpyT 3aKpeIrIeHHOM TOUKHU. Y uibl Ditniepa. Tensop
WHEpLUH. [ TaBHbIE OCH MHEPLIUH TeJla. Y paBHEHUs Diliiepa.

2. 3aKkoHBbI COXpaHeHHMsl B MeXaHUKe. VIMmynbc MaTepHallbHOW TOYKU. 3aKOH
W3MEHEHUS U COXpaHEeHUs uMITysbca. CTOIKHOBEHHE Tel. MOMEHT NMITyJIbca. 3aKOH U3MEHEHHUS
U COXPAaHEHMS] MOMEHTA UMITyJbca. MOMEHT cuibl. [[BUkeHHe MoJ JeHCTBHEM MOMEHTa CHUJL.
Mexanudeckas pabora. OHeprus. KuHeTwdyeckas M TMOTEHIMATbHAsS DSHEPIHS CHUCTEMBI
MaTepUalIbHBIX TOYEK TEJIa U CUCTEMBI Tell. 3aKOH COXpPAaHEHUS MeXaHU4ecKol sHepruu. CBs3b
3aKOHOB COXPAHEHMSI CO CBOMCTBAMHU IPOCTPAHCTBAa-BpEMEHU. POJIb 3aKOHOB COXpPaHEHHUs B
MexaHMKe. /[BukeHue B IIEHTpalbHOM nojie. 3ajada ABYX Tesl. 3akoHbl Kemepa.PaccesHue
YacTHII.

3. IIpyHIUI OTHOCHTENBHOCTH B MexaHuke. [IpuHumn otHocuTensHoCTH [ 'anumes.
[Ipeo6- pazoBanue [ammmes. CrnoxeHue ckopocTeld B Kiaccumueckor ¢usuke. [IpuHIMI
oTHocuTeNbHOCTH JiHINTeHHA. [IpeodpazoBanus Jlopenmna. CokpaleHue AIUH U 3aMeJIeHUe
BpeMeHU. CJI0)KEHHE CKOPOCTEH B PEISATHBUCTCKONW (U3MKE. DKBUBAICHTHOCTh MAacChl H
sHepruu. Vmmynbc ©W SHEpPrusi pPENSITUBUCTCKOM YacTULBl. PeIsSTUBUCTCKOE YpaBHEHHE
JBAYKEHUS.

4, MexaHuyeckue KoJie0DaHUsI U BOJHBI. YCIOBHE BO3HHUKHOBEHHS KOJICOAHMIA.
Maisie konebanus. 3aryxatoniue konebanus. BeiHyknennbie konebanus. Pesonanc. Konedanwus
B cHucTeMax, CBs3aHHBIX Ten. CoOcTBeHHbIE 4acTOTHL. BomHbl. [IpomonbHBIE W TONEpEeYHbIe
BOJHBL. YacToTa, JyiMHA BOJIHBI, 3aKOH JUCHEPCHH, CKOPOCTb, mnonspuzauus. [lmockue wu
chepuyeckue BOJHBIL. BomHOBbIe makeTbl. da3zoBasg M TPYIIIOBas CKOPOCTH. DJIEMEHTHI
aKyCTHUKH.

5. BapuanuoHHble MPUHIUIIBI B MeXaHUKe. [[pUHIIMIT HaWMMEHBIIETO JAEHCTBUSI.
@Oynkuus Jlarpanxka. YpaBHenus apwkeHus B Qopme Jlarpamxka. @yHkuusa [amuibToHA.
VYpaBuenus nrwxenus B popme ['amunbTOHA.

1.2. Mouexyasipaas ¢puszuka. TepMoaMHAMHUKA M CTATHCTHYeCKasi PU3UKA

1. OcHOBHBIC NOHATHSI M MOCTYJAAaThl TEPMOAMHAMHUKH. Makpockonuyeckas
cucteMa. Oc  HOBBl  MOJIEKYJSIPHO-KMHETUYECKOM  TEOPUM  CTPOEHMS  BELIECTBA.
TepMogMHAMUYECKUT M CTAaTUCTHYECKUM METOJbl ONUCAHUsA. BHeEIHWEe U BHYTPEHHHE
napameTrpel.  TepmoamHamuueckoe  cocrosstHue W ero  ¢yHkuud.  CocrosHue
TEpMOJAMHAMUYECKOTO  paBHOBecus.  [locTymarel  TepMOAMHAMUKH. Y CTaHOBJICHHE
TEPMOJMHAMHYECKOI0 PABHOBECHS B U30JINPOBAHHOM cucTeMe. PaBHOBECHBIE M HEPABHOBECHBIE
MIPOLIECCHI.

2. Havana tepmonmHamuku. BHyTpeHHss sHeprus, Temora u pabota. Ilepoe
Hayajo TepMOANHAMUKH. TEII0EMKOCTH U CKPBIThIE TEIUIOTHI. M301ponieccsl 1 ra30BbIe 3aKOHBI
Ha IIpUMepe UACAIBHOrO rasza u raza Ban nep Baanbca. [luknndeckue mporeccsl, TEIUIOBas U
XOJIOJIWIIbHAS MaluHbl. BTopoe Havano TepMoarHaMuKu. DHTponusa. Bropoe



Hayajo TEPMOJMHAMUKHU 71 HEpaBHOBECHBIX mpoueccoB. HepaBencrBo Kiaysmyca. Tperbe
Hayajo TepMOJAMHAMUKHU (TemioBas Teopema Hepucra). I[loBeneHue TepMOIMHAMHYECKUX
BEJIMYMH [P TEMIIEpaType, CTpeMsuieiicss K aDCONMIOTHOMY HYJIIO.

3. TepMoaguHaMuyeckue NOTEHUHMAJbI, YCJIOBUSI PaBHOBecusi H (a3oBble
nepexoabl. BHyTpeHHss1 SHeprusi, CBOOOIHAas HSHeprus, noreHnuan [u60ca, SHTAIBIHS.
TepMoauHaMHuUecKUe MOTEHLUMANIB! I CHCTEM C IIEPEMEHHOM Macco. XHMMHUYECKUU
OTEHIIHAI. OcHoBHOE COOTHOLIIEHHNE paBHOBECHOMU TEPMOJIMHAMUKH. VYcenoBus
TEPMOJMHAMHUYECKOT0 paBHOBecHs. ['oMoreHHass u rereporeHHas cuctembl. OOIIue yCIOBUS
TEpMOJIMHAMUYECKOTO paBHOBecHs. YpaBHeHue Kianelipona - Kiaysmyca. IlnaBnenwue.
CyOnumanusi. McnapeHue M KHUIIEHHE, JaBJIEHHE HACBIIICHHOTO mapa. KpaeBoit yrodi.
CwmauuBanue. MeractabuiibHbIe cocTOsTHUA. TpoiiHas Touka. Kputudeckas Touka. IIpaBunodas
I'u66ca.

4, OcHOBHbBIE MOJIOKEHHUSI cTaTHCTHYecKOol ¢u3uku. Da3oBoe MNPOCTPAHCTBO.
Amncam6pb ['u60ca (cratuctuueckuit ancamoOip). @yHkius pacupeneneHus. Teopema JlnyBus.
MukpokaHoHndeckoe pacnpenenenue. KanoHuueckoe pacmnpenenenue ['ub66ca. Cps3b
CTaTUCTHYECKOW CyMMBI CO cBOOOAHOH »Heprueil. Pacmpenenenune MakcBemna- BonbimMana.
Teopema o paBHOpacpeieICHUY KUHETUUECKOW YHEPTUH T10 CTETICHsIM cBoOOoAbl. Henaeanbabie
ra3el. ['a3 Ban nep Baanbca. bonpinoe kanonmueckoe pacmpezneneHue I'm66ca. Kanrosas
cratuctuka. O6mue cBoicTBa hepMu-Ta30B.

S. @aykryanuu. Pacrpenenenue BeposiTHOocTed (imykTyanuid (pacrpeaencHue
l"aycca). @nykTyanuu B U1eaabHOM Tas3e.

6. dusnyeckas kKMHeTHKa. YacTuunsle GpyHKIuM pacnpeneneHus. Kunernueckoe
ypaBHeHue bonbiimana. 3akon HetoTrona. MexaHn3mMbl BHYTPEHHETO TPEHUS (BI3KOCTH) B ra3ax,
KHUAKOCTAX, TBEpAbIX Tenax. CBepxTeKkydecTb. 3akoH Dyphbe.

1.3. DJIeKTpUYeCcTBO U MAarHEeTHU3M

1. OcHOBHbBIE 3aKOHBbI (PU3MKHM JIEKTPOMATHUTHBIX SIBJICHHI. DJIEKTPUYECKUMN
3aps]] M €ro CBOWCTBA. 3aKOH COXPAaHEHUs DJJIEKTPUUECKOro 3apsnaa. 3akoH Kyiona.
Onektpuueckoe mnoje. HanpspbkeHHOCTs anekTpuyeckoro mnodist. Teopema [Maycca. O6o00mieHne
3akona Kynona B Buzae nuddepeHmaibHoro ypaBHeHus. [[0TeHIIMAIBHOCTD AIEKTPUUIECKOTO
IoJIsl HEMOJBMXKHBIX 3apsaaoB. [loreHuman nossg TodedHoro 3apsiga. [loTreHuman cuctemsl
3aps/ioB. ODIlleKTpuueckuil Tok. MarnutHoe mosie Toka. 3akoH buo-Capapa-Jlammaca. Tok
CMeIleHHs. SIBJIEHUE SJIEKTPOMAarHUTHOM MHAYKUWU. 3aKOH HJIEKTPOMAarHUTHOM WHIYKIHH
@apanes. [Ipasuio Jlenna.

2. duekTpudeckue nenu. Comporusienue. 3akoH Oma. EMkocts. Kongencarop.
Konpnencarop B uenu nepeMeHHoro toka. ConpoTUBIEHHE KOHIEHCATOpPA MEPEMEHHOMY TOKY
(emxocTHOe cornpoTtuBiieHue). CaMmo- 1 B3auMOMHAYKIHUS. IHTyKTUBHOCTD B LI€TIH IEPEMEHHOTO
TOKa. VHIyKTUBHOE COMpPOTHBICHUE. OnekTpudeckue menu. IIpaBuna Kupxroda mis
IIOCTOSIHHBIX M TEPEMEHHBIX TOKOB. CONpPOTHUBIIEHHE LENH MEPEMEHHOMY TOKY. MOIIHOCTB
NepeMeHHOro Toka. [lepeMeHHbIN TOK U ero npuMeHeHue. KonebaTenbHbIil KOHTYP.

3. JIEKTPOMATHUTHBIC BOJIHbI. BOJHOBOE ypaBHEHHE ISl AJIEKTPOMATHUTHOIO
nosst. [lmockue MOHOXpOMATHYECKHE 3JIEKTPOMATHUTHBIE BOJIHBI M MX OCHOBHBIE CBOMCTBA
(4acToTa ¥ BOJIHOBOE YHCIIO, CBSI3b YACTOTHI C BOJIHOBBIM YHCIIOM (3aKOH JUCIEPCUH ), CKOPOCTh
pacnpocTpaHeHus, OopueHTauus 1noneit). [II0THOCTh PHEepruM W IMIOTHOCTHh MOTOKA SHEPIHUHU
3JIeKTpOMarHuTHOTO oIS, M3myuenne OMB aunonem 'epria. Cdepuueckue BOJHEI.

4, B3aumoneiictBue 3apsiioB U TOKOB € JIEKTPOMArHUTHBIM moJseMm. Cuia
Jlopenua. JIBuxkeHue 3apsna B dJIEKTPUYECKOM Mojie. J[BUXKEHHE 3apsia B MATHUTHOM TIOJIE.
VYckoputenu 3apsukeHHBIX yacTull. Cuita, JeHCTBYIOIAs HA TPOBOJHUK C TOKOM B MarHUTHOM
none (cuina Amnepa). MarHUTHBII MOMEHT 3aMKHYTOTO TOKa. B3amMomeicTBHE MarHMTHOTO
MOMeHTa ¢ mosieM. [IpeoOpazoBanue YHEPTHH B MOJIE IEPEMEHHBIX TOKOB. DJICKTPOABUTATEIH U
TE€HEPATOPBI IEPEMEHHOIO TOKA.

5. MarepunanbHble cpeabl B JIJIeKTPOMATHMTHOM moJje. MakpocKkonnyeckue
AJIEKTPOMAarHUTHBIE MOJS B cpefax. YpaBHeHuss MakcBenna. MartepuanbHble ypaBHEHHS.



JusnexkTpudeckass 1 MarHuTHasi mpoHunaemMoct. Jlusnexkrpuku. CBsizaHHbIE 3apsiabl. BekTop
MoJIApru3aluu. OC06€HHOCTI/I HX TOBCACHUSA B IOCTOSHHBIX U IECPCMCHHBIX ITOJIAX.

1.4. OnTuka

1. I'eomeTrpnueckasi onTtuka U (GoToMeTpusi. 3aKOHbl I'€OMETPUUECKON OINTHUKH.
[lenTpupoBaHHasi ONTHYECKAass CUCTEMa M €€ KapAuHaIbHble »3JeMeHThl. [locTpoeHue
n300pakeHN B COOMpPAIOIIUX M PACCEHBAIOIIMX TOHKUX JMH3axX. llomepedHoe yBennueHHE
onTtuyeckux mpubopoB. OnTHUeckue NpUOOPHI: Tja3, Jyla, MHUKPOCKOI, TEJIECKOII.
I'eomeTpuueckasl ONTHKA Kak Ipenesn BOJHOBOW. OCHOBHBbIE (DOTOMETPHUECKUE BEITUYMHBI:
IIOTOK CBETa, CWja CBETa, SIPKOCTb, CBETUMOCTb, OCBEIIEHHOCTb, WHTEHCHUBHOCTbH CBETA.
CrnekrpanbHasi YyBCTBUTEIBHOCTD IJ1a3a.

2. BoanoBasi onTtuHka. OJeKTpOMarHuTHas npupona cBera. [lomepedHocTh
ANIEKTPOMarHUTHBIX BOJH. [lonspusanys, BUAbI OJISIpU3aliy CBETOBOM BOMHBI. [lonsspu3aTopsl.
3akon Mamtoca. MHTepdepennus cBera, [[ByxiydeBas M MHOTOy4YeBas HHTEPQEPECHITHS.
KorepentHocts.  OnTHueckas  pa3HOCTb  Xoxa. Meroabpl IOJNyYyeHUsT U pacyera
uHTEpPEepEeHITNOHHOMN KapTHHBI. Kiaccnueckue UHTEp(EepeHIINOHHbBIE OMBITHI.
Wntepdpepomerpsl. Hudpakuus. Ipunmun Ioiirenca-®Openens. dudpaxmus Dpenens.
Hudpakaus OpeHenss Ha KPYTIbIX OTBEPCTUSAX U NpensaTcTBusaX. 30HbI Openens. dudpakums
@paynrogepa. Judpaxinuonnsie pemerku. Pacder nudpakuMOHHON KapTUHBI CBeTa Ha
pemerke. Judpakuus peHTreHOBCKUX Jydei. ChekTpaiabHble MNPUOOPHI, OCHOBHBIC
XapaKTepUCTUKH CIIEKTpalbHBIX NpuOopoB. [lomorpadus: 3amuch ©  BOCCTaHOBIICHHE
n300pakeHUsI.

3. N3ayyenne cBera. Kiaccuueckas ¢usnyeckas MoOJENb HW3IYyYCHHsSI CBETa.
EcrecTBeHHas mmpuHA CHEKTPaTbHOM JUHUHU. POPMBI CHEKTPAIbHOW JIMHUU. YIIUPEHUE
CIEKTpaIbHBIX JHHUK. 3a kKoHbl Kupxroda st TemnoBoro wusziydeHus. CrekTpaibHas
IUIOTHOCTD U3ay4yeHus. [loHaTre abcoMoTHO YepHOTOo Tella U 3aKOHBI ero n3nydeHus. KBantosas
¢usnveckas moaens uznyudeHus ceera. @opmyna [lnanka s n3myyeHust aOCOMOTHO YEPHOTO
Tena. CIIOHTaHHOE U BBIHYXKJACHHOE U3JIy4YEHUE CBETAa aTOMAMM.

4. KBanrtoBas ontuka. ®otonsl. ®oTorddext, 3akoHbl Gorodddekra. Dopmyna
OiiamreriHa s poTtodddexra. Ddpdekr Komnrona um ero oObsicHeHue. M cToOUHHMKH
KOT€PEHTHOTO0 W3Iy4YeHHs - Ja3zepbl. AKTuUBHas cpena. llonste 00 oTpuUIaTENbHOM
Temnepatype. Jlazep u ero npuHIUMIUAIBHOE YCTpOoHcTBO. [I[prMeHenue 1a3epos.

S. PacnipocTpanenue cBera B pasnuuHbIX cpenax. OTpaxxeHHe cBeTa OT TpaHUIIbI
pazgena ABYX H30TPONHBIX cpen: Teopusi Dpenens, yroa bprocrepa. [lomHoe BHyTpeHHEe
oTtpaxkxeHue. CBetoBoabl. Jlucnepcus cBera. DIeKTpoHHas Teopus qucnepcuu ceera. dasosas u
IpyIIOBas CKOPOCTH cBeTa. 3akOoH byrepa. PaccesHue cBera, pajieeBCKOE pacCcessHUE CBETaA.
PacnipocTpanenue cBeTa B aHM30TPONHBIX cpefax. Ontudeckue ocu. J[BoiHOeIyYenpeaoMiIeHe
u ero nmpumeHeHue. ONTUYECKH aKTHUBHbIE cpenbl, d3pdext dapanes B MarHUTHBIX Cpelax.
Henuneitabie cpenpl. 3¢ ekt B pacpoCTpaHEHUH CBETa B HETUHEHHBIX Cpeiax.

1.5. AromHas ¢u3uka, (u3MKa aTOMHOIO siApa W IJEeMEHTAPHBIX YacTUll U
KBaHTOBasi MEXaHUKA

1. KpaTkasi ncropusi BOSHUKHOBEHHS 1 Pa3BUTHS KBAHTOBBIX MpeACTABJIEHUIA.
Wznydenune abcomoTHO depHoro tenma. KBantoBas rumore3a Ilmanka. KBaHTHI cBeTa.
®dororddexr. I[Mocrossanas Ilnanka. Onbeitel Pesepdopma. Kimaccuueckue mpencraBieHus: o
CTPOEGHHUM aTOMa, MX HECOCTOSATEIbHOCTh. ATOM Bojopoaa mo bopy. IlpoctpancTBenHoe
kBaHTOBaHuWe U onbIThl LllTepHa-I'epnaxa. KopryckyisipHO-BOJHOBOM ayanu3M. BosHbl fe-
Bpoiins. Dddext Komnrona. Onbitel JpBuccona u xepmepa. HeBO3MOXXHOCTD KI1aCCHYECKOTO
OMHMCaHUsl JIBIDKCHHs MuUKpodacTull. IlpuHiun HeompeneneHHoctu [elzeHOepra, ero
ABPUCTUYECKAS LIEHHOCTb.

2. OcHOBHBIE MOCTYJIaThl U NMPUHIUNBI KBAHTOBOI MexaHuku. HaGmromaembie
BEJIMYMHBI U COCTOSIHHsI. BOJIHOBast QyHKIMS, ee CTaTUCTHUYeCKas MHTepnperanus. [IpuHiun



cyneprio3unui. MarpuuyHass mexanuka ['eizenOepra. OmepaTopbl B KBAaHTOBOW MeEXaHUKE.
[Tonsarue u3mepenus. CpenHee 3HaUeHUE PU3NUIECKON BETHUUHBI.

3. DOBOJIIOLIMSL  COCTOSSHMM KBAHTOBBIX cucTeM. YpaBHenue Illpeaunrepa, ero
cTauMoHapHble pemeHus. CBONCTBA CTallMOHAPHBIX COCTOSIHMM. IITOTHOCTH BEpOSATHOCTH,
IJIOTHOCTB MTOTOKA BEPOATHOCTH. CUMMETPHS M 3aKOHBI COXPAHEHUS B KBAHTOBOW MEXaHUKE.

4. IIpocTeiimme U TOYHO pemiaeMble 321241 KBAHTOBOH MexaHukH. OnHOMEpHOE
nBrokeHue. TyHHenupoBaHue. ['apMOHHMYECKHMU  OCHWIUIATOp. JIBMXKEHHME YacTULbl B
LeHTpanbHOM 1noJe. IIpocTpancTBeHHbIN poTaTop. HepenstuBucrckas Teopus aroMa BOAOPOAA.

5. Teopusi Bo3mymennii. CranimoHapHasi Teopusi Bo3MylieHul. HeBbIpokIeHHBII
ypoBeHb. BeIpokieHHBIN ypoBeHb. KBaHTOBBIE ITEPEX0/IbI, BEPOSITHOCTD MEpeEXoa. «30JI0TOe»
npaBwio Pepmu. 3aKOH COXPAHEHHS PHEPTUU U COOTHOIIEHUE HEOIMPEIACICHHOCTEU YHEPIUsi-
BpeM.

6. B3aumoneiicTBMe KBaHTOBOl CHCTEMblI € JJIEKTPOMATHUTHBIM IOJIEM.
[IpaBuna orbGopa I SJIEKTPOAMIIONBHOTO HW3Iy4YEeHUs M morjomeHus. Dddexkt 3eemana.
Dddexr [Namena-baka. Dddexrt lllTapka. PenTreHosnekTponHas crekTpockonus. Pe3oHaHCHBIE
MeTo bl uccienoBanus Bemects (DI1P, AMP u ap.).

7. Cucrembl ToxAecTBeHHbIX 4YacTul. CrvH. CHUHOBBIE BOJHOBbIE (YHKLHUU.
VYpasuenue Ilaynmu. TokIecTBeHHbIE 4acTHLBl B KBaHTOBOW MexaHuke. IlpunHnun Ilaymnwm.
[TepecTanoBOYHAs CUMMETPHUsSI BOJHOBBIX (QyHKIMHA. Bo30HBI W ¢depMHUOHBL. ATOM Teius.
CrtpoeHre MHOTOAJIEKTPOHHBIX aTOMOB. OIEKTpPOHHbIE KoHpurypauuu. [lepuoanyeckas
CUCTEMa XMMHUYECKUX 3JIeMeHTOB. Tepmbl. [IpaBuno Xynna. [IposiBieHne ciuH-OpOUTATIEHOTO
B3aUMOJACUCTBUA.  MyNbTUIUIETHOE  paclleIUIeHHe  TepMoB.  Moulekyslia  BOAOpoOAa,
BO3HUKHOBEHHE XHMMHUYECKOW cCBsi3U. llepekpbiBaHHe aTOMHBIX OpOUTanei, KOBAJIEHTHOCTD.
CBs3bIBAIONIME M AHTUCBS3BIBAIOIINE MOJIEKYJSIpHbIe opOuTanu. OOMEeHHOE B3aMMOCHCTBUE.
DHepreTU4Yecknil CHeKTp U BOJHOBbIE (YHKUMU OJJIEKTpPOHA B UACATBHOM KpHCTAaJLUIE.
DHepreTudeckue 30Hbl. MeTasuibl, AMIEKTPUKH, TOTYTPOBOAHUKU.

8. CocTaB M XapaKkTepuMCTHKH aTOMHOIO siapa. Macca u sHeprus cBa3u. Moaenu
aTOMHOTO siipa. fnepHble cuiabl. PaguMoakTUBHOCTh. 3aKOHBI PAJUOAKTHBHOTO pacmnaja.
Anepuple peaknuu. MeTOAbl pEruCTpalikl  dJIEMEHTapHbIX yacTull. Kiaccudukamms
AJIEMEHTAPHBIX YACTHI. OIEKTpociaboe B3aumoneicTBue. KBapku, TIIIIOOHBI, I[BETOBOE
B3aumoeiicteue, Enunas teopust Marepun. uznueckas Teopus 3BoJOIKUNA BeeneHHOM.

Pazgen 2 PU3NKA KOHAEHCUPOBAHHOTI'O COCTOAHUA

du3zuka aTOMHOI0 siApa U 3JIECMCHTAPHBIX YaCTHUI

CocraB U XapakTepUCTUKH aTOMHOTO sijpa. Macca u sHeprusi CBsi3u. Mojienu aTOMHOTO
anpa. SAnepHpie cuibl. PaqnoakTUBHOCTh. 3aKOHBI PAAMOAKTUBHOIO pacnajaa. SiepHble peaKkIyi.
MeTonbl perucTpanuy  dIEeMEHTApHBIX dacTull. Kiaccuukanus >JIeMEHTapHBIX YacCTHII.
DnekTpocinaboe B3aumoaeicTue. KBapku, Tit00HbI, IIBETOBOE B3auMoeicTBue, Equnas teopust
Marepuu. Ousnyeckas Teopus 3BOIIOLUU BeeneHHon.

TepMoaunamuka (a3 u (pazoBble NpeBPALLCHUA. ABJICHHUA IIEPEHOCca

Ouznyeckas KuHETHKa. SIBneHus mepeHoca: nud¢y3us, BI3KOCTb U TEIIOMPOBOIHOCTD.
Oco0eHHOCTH ABJICHUH MEPEeHO0Cca B )KUAKOCTIX U TBEpbIX Teaax. Da3sl u (ha30BbIe MPEeBpaIeHUs.
VYcnoBust paBHoBecusi ¢a3. dazoBple amarpammbl. M3otepmbl Ban-nep-Baanbca. dazoBbie
nepexoasl mneporo poxaa. Kpuruueckoe cocrosinue. @a3zoBble NEpeXoAbl BTOPOTo poja.
[ToBepxXHOCTHBIEC U KaIUJUIAPHBIE SBICHUS.

duzuka KOHACHCHPOBAHHOI'0 COCTOAHHUSA

[IpocTeie u criokHBIE KpUCTAITUYECKHE pereTku. [Ipsimast u oOpaTHas pemeTKH KpUcTauia.
3onbl bpumtosHa. TemoeMKocTh KpUCTAIIIOB o DiHIITeHY. KonebaHus u BOTHBI



B mpocToil pemetke. HopmansHbie kKoopauHathl, Pacnipenenenne bosze-DitHmiTeiHa, (GOHOHEI.
TennoBble cBoiicTBa pemietku. Teopust [lebas. TemnoemMkocTh, TEIIOBOE pacIIUpEHUE H
TEIJIONPOBOIHOCTD, TapaMeTp ['proHalizeHa. JJIeKTpoH B nepuogndeckom nojue. Teopema bioxa.
[Mpubnuxenre moyTH CBOOOJHBIX M CHJIBHOCBS3aHHBIX JJIEKTPOHOB. Pacripenenenune depmu-
Jvpaka. DHepreTMdyeckue 30HbI JJIEKTPOHOB B KpuUCTauie. JIUAJIEKTpUKH, METaulbl |
noMynpoBOAHUKHA. CTaTHUCTUYECKOE paBHOBECHE CBOOOJHBIX JJIEKTPOHOB B MeTaliax |
nonynpoBoanukax. [losepxnocts @epmu. IlmoTHOCTH coctostHui. KoHuenmusi KBa3u4yacTHIL.
DepMU-KHUIKOCTh. TEII0eMKOCTh CBOOOAHBIX AIIEKTPOHOB B METAIaX M IMOJYIPOBOJIHUKAX.
[IpumecHas u coOCTBeHHasi MPOBOJUMOCTb MOJYNPOBOIHUKOB. KBa3MAIEKTPOHBI U JABIPKHU.
I'ereponepexonpl. IIpoBOAMMOCTh M TEIIONPOBOAHOCTh. KOHIENIMsS UIMHBI CBOOOJHOTO
npoOera. [Iporeccrl paccesnus. Paccessnue Ha mpumecsx. Paccesnune Ha doHoHax. IIporecch
nepebpoca. ['anpBaHOMarHuTHBIE cBoWcTBa. D dekt Xomna B ¢1aboM M CHIBHOM MarHUTHBIX
noysix. TepMoMarHuTHele W TepmodjekTpudeckue siBieHus. TepmodJIC. Ddbdexr IlenpThe.
O¢ddexr Tomcona. Jlucmepcus W mMOTIOIIEHHE cBeTa KpucTauiamu. ONTHYECKHE CBOMCTBA
METAJIJIOB U MOJYIPOBOAHUKOB. Mex3oHHbIe mepexojnl. [lormomenue cBeta CBOOOIHBIMU
HocuTesiMu. HamarHMYeHHOCTh W BOCHPUHUMYUBOCTH. BOCHPUUMYMBOCTH  METAILIOB.
[Tapamarnetusm Ilaymu. Jlmamarnerusm Jlammay. Dddexr e 'aza - Ban AnsdBeHa u
lyOnukosa - [le ['aa3a. M3mepenue napamarauTHoi BocnpunMunBoctu [laymu meronom SIMP.
MarnuTHble CBOMCTBA JBYXJJIEKTPOHHON cucTeMbl. CHHIJIETHBIE M TPUIUIETHBIE COCTOSHMS.
CnuHOBBIM TaMHIBTOHHAH, W MOjenb [ eizenOepra. TUmbsl MarHUTHBIX CTPYKTyp. OCHOBHOE
COCTOSIHHE Tei3eHOeproBckoro (eppomarunernka u aHTudeppoMarsetnka. CIIMHOBBIC BOJIHEI.
CaepxmnpoBoaHuKU. CBEpXMPOBOAHUKM TEPBOTO U BTOPOro poxa. JliMHA KOTEpPEHTHOCTU M
rIyOMHAa TPOHUKHOBEHHS. TepMoAMHaMHUYecKOe KpUTHYECKoe IMose. BepxHee u HuKHee
kputndeckue mois. CTpykrypa aOpuKocoBCKuX Buxpel. CTpykTypa aMop(hHBIX TBEPABIX TEIl.
Crékna. MexaTroMHOE B3aUMOJACHCTBHE W KiaccUPUKAmMs TBEPABIX Tel. YIpPyrue |
Teruiogusnueckue cBoiictBa TBEPABIX Ten. JKunkoctu. CTpyKTypa W CBOMCTBA KHAKOCTEH.
[ToBEpXHOCTHBIE SIBJICHUS.

YueOHO-MeTOANYECKOE O0ecnieueHre U HHPoOpMaLMOHHOe o0eceyeHre NPOrpaMmbl
BCTYNUTEIBHOT0 HCNIBITAHUS B ACMPAHTYPY M0 HAYYHOH cnienuanabHocTH 1.3.8 ®usuka
KOH/€HCHPOBAHHOI'0 COCTOSTHUA

. CuByxumn, J1. B. O6mmii kypc pusuku: yueoHoe nmocodue: B S tomax / JI. B. CuByxun. — 6-e usn.,
crepeoT. — MockBa: DU3MATIINT, 2020 — Towm 1: Mexanuka — 2020. — 560 ¢. — ISBN 978-
5-9221-1512-4. — Texkct: 25eKTpoHHbIH // JlaHb: snekTpoHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/185713 (mata oOpamenus: 03.02.2025). — Pexum nmocryma: mis
aBTOPH3. MOJIb30BATEIICH.

. Cusyxun, /1. B. O0mmii kypc ¢pusuku: yuebnoe nmocodue: B 5 tomax / JI. B. CuByxun. — 6-e usn.,
crepeor. — MockBa: DUSMATIIUT, 2021 — Towm 2: TepmoanHaMuka U MOJIEKyJIsipHast PU3HKa
— 2021. — 544 c. — ISBN 978-5-9221-1514-8. — Tekct: 3neKTpoHHBIH // JIaHb: 3JeKTpOHHO-
ouOmmoreuynas cucrema. — URL: https://e.lanbook.com/book/185719 (mara oOparmieHus:
03.02.2025). — Pexwum mocrtymna: Juis aBTOPHU3. IOJIb30BATEIEH.

. Cuyxumn, JI. B. O6muii kypc ¢usuku: yuedbnoe nocodue / JI. B. CuByxun. — 5-¢ uzz.,crep. —
Mocksa: PUIMATIIUT, [6. r.]. — Tom 3: DnextpudectBo — 2009. — 656 c¢. — ISBN 978-5-
9221-0673-3. — Texcrt: anekTpoHHbIH // JlaHb: 31eKTpoHHO-OMONMoTeYHass cuctema. — URL:
https://e.lanbook.com/book/2317 (nara oopamenus: 03.02.2025). — Pexxum nocryna: Asis aBTOpH3.
MI0JI30BATENEM.

. Cusyxun, JI. B. O6muii kypc ¢pusuxu: yaebnoe nocodbue / /{. B. CuByxun. — 3-e uzn.,crep. —
Mocksa: DUBMATIIUT, [6. r.]. — Tom 4: Onruka — 2002. — 792 ¢. — ISBN 5-9221-0228-1. —
Tekct:  onexTpoHHbI /  JlaHb:  smekTpoHHO-OMOmmoreynas  cucrema. —  URL:
https://e.lanbook.com/book/2314 (nara o6pamenus: 03.02.2025). — Pexxum noctyna: 1yist aBTOPH3.
MOJIb30BaTEIIEH.

. CuByxumn, JI. B. O6mmii kypc pusuku: yueoHoe mocodue: B S tomax / JI. B. CuByxun. — 3-e usn.,
crepeoT. — Mocksa: DU3MATIINT, 2020 — Tom 5: AtomHas u sinepHas ¢pusuka — 2020. — 784
c. — ISBN 978-5-9221-0645-0. — Tekct: snexTpoHHbIN // JlaHb: 37MeKTpOHHO-OMOIMOTEYHAS



cuctema. — URL: https://e.lanbook.com/book/185730 (nara obpamenus: 03.02.2025). — Pexum
JOCTYTIA: JIISl aBTOPU3. TIOJIh30BATEINICH.

6. Jlauacoepr, I'. C. Onrtuka: yue6Hoe nmocodue / I'. C. Jlanacbepr. — 7-e u3zf., crepeoT. — Mocksa:
OU3SMATIINT, 2021. — 852 c. — ISBN 978-5-9221-1742-5. — Texkct: 35ekTpoHHBIH // JlaHb:
ANIEKTPOHHO-OMOMMoTeunass cucrema. — URL:  https://e.lanbook.com/book/185678 (nmara
obpamenust: 03.02.2025). — PexuM goctymna: st aBTOPHU3. MOJIb30BaTEIEH.

7. Enucdanos, I'. 1. ®usuka tBepaoro tena: yuedHoe nocoodbue / I'. . Enudanos. — 4-e uzn., crep.
— Cankr-IletepOypr: Jlans, 2022. — 288 c. — ISBN 978-5-8114-1001-9. — Tekcr:
AIIEKTPOHHBIH // Jlans: AIIEKTPOHHO-ONOIMOTEeUHAS cucTtema. — URL:
https://e.lanbook.com/book/210671 (mata oGpamenus: 03.02.2025). — Pexum mocrtyma: s
aBTOPU3. IIOJIL30BATEIICH.

8. Ilerpos, 0. B. OcHOBBI (pu3NKK KOHACHCUPOBAHHOTO COCTOsIHUS: YdeOHoe mocobue / 1O.B.
[etpos. - Jonronpynusiii: Matemnekt, 2013. - 216 c¢. ISBN 978-5-91559-110-2, 500 k3. - TekcT:
anektpoHHbed. - URL: https://znanium.com/catalog/product/484938 (mara oOpareHus:
03.02.2025). — Pexwum qocTyIa: MO MOIMKUCKE.

9. Crpekanos, 0. A. ®usuka tBepaoro tena: Yueonoe nmocodue / FO.A. Ctpekanos, H.A. Tensikosa.
- M.: UL PUOP: HULI Undpa-M, 2018. - 307 c.: - (Briciee oOpa3oBanue: bakanaspuar). - ISBN
978-5-369-00967-3. - Tekct: anmexktpounsii. - URL: https://znanium.ru/catalog/product/959952
(mata obpamenus: 03.02.2025). — Pexxum gocTyma: mo moAmmcKe.

10.  Jlammay, JI. [I. Teopernueckas ¢pusuka: yaebnoe mocooue st By30B: B 10 1. Tom 3. KBanToBas
MexaHuka (HepenstuBuctckas teopus) / JI. JI. Jlammay, E. M. Jludmmn; mox. pen. JI. I
[TutaeBckoro. - 6-¢ u3., uctp. - Mocka: ®U3MATIIUT, 2016. - 800 c. - ISBN 978-5-9221-0530-
9. - Tekct: anekrponnbiid. - URL: https://znanium.com/catalog/product/1223529 (nara oOparieHust:
03.02.2025). — Pexum qocTyIa: 1Mo MOIIHCKE.

11.  Jlampmay, JI. JI. Teoperuueckas ¢usuka: yueOHoe mocoOue ans By3os: B 10 1. Tom 5.
Craructuueckas pusuka. Yacts 1/ JI. JI. Jlangay, E. M. JIudmmu; nox. pen. JI. I1. [TutaeBckoro.
— 6-e u3na., crep. - MockBa: ®UIMATIIUT, 2018. - 620 c. - ISBN 978-5-9221-1510-0. - Tekcr:
anexktpoHHbed. - URL: https://znanium.com/catalog/product/1223531 (mara oOparmieHus:
03.02.2025). — Pexwum q0oCTyIIa: O TMOMKUCKE.

12. Maryxun, B. JI. ®usuka tBepaoro Tena: yuednoe nmocodue / B. JI. Maryxusn, B. JI. Epmakos.
— Cankr-IlerepOypr: Jlawp, 2022. — 224 c¢. — ISBN 978-5-8114-0923-5. — Tekcr:
AJICKTPOHHBIN // Jlanb: 3JICKTPOHHO-OMOINOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/210305 (mata oOpamenwus: 03.02.2025). — Pexum nmocryma: s
aBTOpU3. MOJIb30BATEIICH.

13.  lInonbckwii, 3. B. AtomHas ¢usuka: yueoHuk: B 2 Tomax / O. B. Illnonsckuit. — 8-e usm.,
crep. — Cankr-IlerepOypr: Jlans, 2022 — Towm 1: BBenenue B aromuyto puzuky — 2022. — 560
c. — ISBN 978-5-8114-1005-7. — TekcT: 31eKTpOHHBIN // JlaHb: 3IEKTPOHHO-OMOIMOTEUHAsS

cucrema. — URL: https://e.lanbook.com/book/210398 (mata o6pamenus: 03.02.2025). — Pexum
A0CTyna: IJist aBTOpHU3. MOJIb30BaTENICH.
14. [monsckuii, D. B. AtomHast ¢pusuka: yaeOHuk: B 2 Tomax / 3. B. lllmonsckmii. — 6-¢ u3m,

crep. — Cankr-IlerepOypr: Jlanb, 2022 — Tom 2: OCHOBBI KBaHTOBOW MEXAaHUKHU M CTPOCHUE
3JIEKTpOHHOM oOosoukn aroma — 2022. — 448 c. — ISBN 978-5-8114-1006-4. — Tekcr:
AIIEKTPOHHBIH // Jlans: 3NIEKTPOHHO-ONOIMOTEeUHAS cucTema. — URL:

https://e.lanbook.com/book/210401 (mara oOpamenus: 03.02.2025). — Pexum npoctyma: mis
aBTOPU3. IIOJIL30BATENICH.

15.  Kanwutonos, 1. M. Beenenue B pusuky siapa u vactuil: yueonuk / M. M. Kanutonos. — 4-¢
m3g. — Mocksa: OUBMATIIUT, 2010. — 512 ¢. — ISBN 978-5-9221-1250-5. — Tekcr:
AJICKTPOHHBIN // Jlanb: 3JICKTPOHHO-OMOINOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/2189 (nata obparienus: 03.02.2025). — PesxuM qoctyma: 1jist aBTOPH3.
MI0JI30BATENEM.

16.  Amncensm, A. V. BBenenue B TeOpUIO MOTYIIPOBOIHUKOB: yueOHOe mocodue / A. Y. AHcenbMm.
— 4-¢ uzn., crep. — Cankr-IlerepOypr: Jlanp, 2022. — 624 ¢. — ISBN 978-5-8114-0762-0. —
Texcr:  omektponHsblii /  JlaHb:  AMEKTpOHHO-OMOMMOTeuHass  cuctema. —  URL:
https://e.lanbook.com/book/212255 (mata oOpamenus: 03.02.2025). — Pexum nmocryma: s
aBTOPH3. MOJIb30BATEIICH.

17.  Bbpanar, H. b. KBazuuactuis! B ¢pu3uKe KOHACHCUPOBAHHOTO COCTOSIHUSA: yueOHOe rmocodue /



H. b. Bpanar, B. A. Kyns6aunnckuii. — 3-e u3a. — MockBa: ®PU3MATIIUT, 2010. — 632 ¢c. —
ISBN 978-5-9221-1209-3. — Tekct: aekTpoHHbIH // JIaHb: 3IEeKTPOHHO-OMOINOTEYHAs] CHCTEMA.
— URL: https://e.lanbook.com/book/59598 (nara obpamienus: 03.02.2025). — Pexum mocrymna:
JUJIs aBTOPU3. TTOJIH30BATENECH.
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