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Oo0mme ykazanus

BerynurensHple MCHBITaHUS B aCOUpPAaHTYpy IO HayyHOW cmeuuanbHoctd 1.3.21
MenunuHckass (u3MKa OXBaThIBAlOT CTAHJAPTHBIE pa3fiefibl YHUBEPCUTETCKUX KypCOB IO
¢usuke, paguodusuku, BKIOYas OMOPU3UKY UM PSJI  BOMPOCOB KYypCOB MarumcTpaTypbl
Menununckass ¢usuka. Takke NpoBepsAOTCsS 0a30Bble 3HAHMS, YMEHHMs U BIaJCHUS
MaTeMaTHYeCKUM amnmapaToM. Bompockl M cTpykTypa OHMJIETOB BCTYNUTEIBHOTO MCIBITAHHS
IIPUBEJCHBI HUXKE.

Ilopsinok npoBeieHUs1 BCTYNHUTEIbHBIX HCIIBITAHUI

BerynurensHoe ucnbITaHWe NMPOBOAMTCA B (oOpMe 3K3aMeHa Ha OCHOBe OwuieroB. B
KKJIOM JK3aMeHallmoHHOM Owmiiere mo 2 Bompoca. Ilepsbrit Bonmpoc u3 pazmena 1 dusuka,
BTOpO# Bompoc U3 paznena 2 Meauuuuckas pusnuka. DKk3aMeH MPOXOJUT B MUCbMEHHOH (opMe.
[ToaroroBka k oTBeTy cocTaBisieT 1 akagemudeckuil yac (60 MuHyT) 6€3 mepepbriBa C MOMEHTA
pazmauu OunetoB. 3amaHus oreHuBaroTcs OT 0 70 100 6amioB B 3aBUCUMOCTH OT IMOJHOTHI H
MPaBHJIBHOCTH OTBETOB.

Kpurepun ouneHuBaHus
Onenka aOWTYpHEHTY 3a THCbMEHHYIO pabOTy BBICTaBISETCS B COOTBETCTBUHU CO
CIIEYIOIUMU KPUTEPUSIMHU.

Otanyno (80-100 6an10B)

AbGuTypueHT 0OHapy>XWUJI BCECTOPOHHEE, CHCTEMaTHYecKoe M TIIyOOKOoe 3HaHUE y4eOHOro
MaTepuajia, YCBOWJ OCHOBHYIO JIUTEpaTypy M 3HAKOM C JONOJHHUTEIBHOH IJUTEepaTypoil,
PEKOMEHJIOBAaHHOM TMPOrpaMMON JMCUUIUIMHBL, YCBOMJ B3aUMOCBSI3b OCHOBHBIX MOHSTHIH
TUCUMIUIMHBL B WX 3HAYEHUW JUIsI mpuoOperaeMoil mpodeccuu, MpOsSBUI TBOPYECKHE
CIIOCOOHOCTH B MOHUMAHHH, U3JI0KEHUU M UCTIOIb30BAHUHU YU€OHO-TIPOTPaMMHOI0 MaTepHara.

Xopomo (60-79 6a10B)

AOuTypueHT OOHapyXWJ TOJHOE 3HaHWE Y4YeOHOro Marepuana, YCBOWJI OCHOBHYIO
JIUTEpaTypy, PEKOMEHJIOBAHHYIO MpPOrpaMMOil JHCHUUIUIMHBL, TOKa3al CHCTEMaTHYEeCKHM
XapakTep 3HAaHUM IO JUCHUILUIMHE M CIHOCOOEH K HX CaMOCTOATEIbHOMY IOIMOJIHEHHIO H
OOHOBJICHMIO B XOJI€ JalibHeHIel yueOHoi paboThl U MpodecCHOHATBHON 1eATEIbHOCTH.

YaosierBopureabHo (40-59 6as10B)

AOuTypueHT 0OHapyXUJI 3HAaHHE OCHOBHOT'O y4eOHO-IIPOrpaMMHOTO Marepuaia B oObeme,
HEOOXOAMMOM Ui JanbHeimed y4eObl W mpeicTosiedl paboThl Mo Npo(eccHH, 3HAKOM C
OCHOBHOM  JIMTEpPATypOi,  PEKOMEHAOBAHHOW  IPOrpaMMOM  JUCLUIUIMHBL,  JTOIIYyCTHII
MOTPEUIHOCTH B OTBETE, HO 00NagaeT HEOOXOAMMBIMHM 3HAHMSAMHU JUIS WX YCTPaHEHHs TOA
PYKOBOJICTBOM IIPEIOIaBaTedsl.

HeynoBaerBopureabHo (MeHee 40 6a/1J10B)

AOuTypHeHT OOHapyXWJI 3HAUMTENbHBIC TPOOENbl B 3HAHWAX MaTepuaia, JOMYyCTHI
NPUHIUIHATIBHBIE OMMOKKM M HE CINOCOOEH MpOAOKUTH OOyueHHe Oe3 JOMOIHUTENbHOM
MOJITOTOBKH IO MPOrpaMMe BCTYIMHUTEIBHOT'O UCTIBITAHUS.
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Bonpockl mporpaMmMbl BCTYNUTEIBHOI0 HCNBITAHUS B ACIIUPAHTYPY MO HAYYHOIA
cnenuaiabHocTn 1.3.21 Meaqununckas pusuka

Pazoen 1 ®U3HKA

1.1. Mexanuka

. OcHOBHBIE 3aKkOHbI MexaHMKH. [IpoctpancTtBo um Bpems B ¢dusuke. CrocoObl M3MEpEeHHUS

MPOTSHKEHHOCTH U JUTHTEIHHOCTU (B TAOOPATOPHOW MpaKTUKE, B KOCMHUYECKHX MaciiTabax, B
MUKpoMupe). MarepuanpHas Touka. MHepruanpHas cucTeMa OTcueTa. SIBICHHE HHEPIUU.
Ilepsbiit 3ax0H HproTOHA. JIBMKEHUE MaTepUalIbHOW TOYKH IIOJ ACUCTBUEM Cuibl. Macca Kak
Mepa uHepTHOCTU. Bropoii 3akon HrroToHa. B3anmoneiicTBue MarepualibHbIX TOYeK. TpeTuid
3akoH HproroHa. I'paBuTaniionHoe nose. Macca Kak MCTOYHUK I'PaBUTALMOHHOIO MOJIs. 3aKOH
BCEMUPHOTO TATOTeHUs. PaBEHCTBO TpaBUTALMOHHOM W HMHEPTHOM Macc. /[[BmxkeHue
MaTepUaIbHOM TOYKM OTHOCUTEIBHO HEUHEPLHUATbHBIX cucTeM orcuera. Cuna unepuun. Cuna
Kopuonuca. JIBmkenne aOCOMIOTHO TBEpPAOro Teja. BpamatenbHoe ABMXKEHUE. YTIIOBas
ckopocTh. llnockoe nBuxeHue. JIBM)KEHHE BOKpYT 3aKpeIJIEHHOW TOUYKHM. YTIbl OWiepa.
Tenzop unepiuu. ['1aBHbIE OCH MHEPIIUU TeJ1a. Y paBHEHUS Diliiepa.

3aKkoHBbI cOXpaHeHHsI B MexaHuKe. lIMmynbc maTepuanbHONM TOYKH. 3aKOH W3MEHEHUS WU
coxpaHeHus wumnysbca. CTONKHOBEHHE Teil. MOMEHT HMIyJbca. 3aKOH HW3MEHEHUs U
COXpaHEHHs MOMEHTa UMIlyjbca. MOMEHT cuibl. /[BUkeHHE MOoJ eWCTBUEM MOMEHTA CHIL
Mexanudeckass pabota. OHeprus. KuHeTtmdeckas W TOTEHIMAIbHAs DSHEPTUS CHCTEMBI
MaTepHUalbHBIX TOYEK TeJIa U CUCTEMBI TeJl. 3aKOH COXpaHEHUs MeXaHuuecKkou sHepruu. CBs3b
3aKOHOB COXPaHEHHMsI CO CBOWCTBAMHU IPOCTPAHCTBA-BPEMEHU. POJb 3aKOHOB COXpaHEHHUs B
MexaHuKe. J[B)KeHHE B LIEHTPAJIbHOM ITojie. 3ajadya AByX Tel. 3akoHbl Keruiepa. PaccesHue
YacTHL.

IlpuHnun orTHocUTeIbHOCTH B  MexaHuke. IIpuHnun orHocurensHocTH ['anumies.
[IpeoOpazoBanne [amunes. CrnokeHue ckKopocTed B Kiaccuueckor ¢usuke. [lpuHiun
oTHOcUTeNnbHOCTH DiHINTeHHA. [IpeodpazoBanus Jlopenna. CokpaleHne AIUH U 3aMeICHHIE
BpeMeHU. CJIOKEHHWE CKOPOCTEH B PEISATUBHCTCKON (u3mke. DKBUBAJICHTHOCTh MAaCChl H
sHepruu. VIMOynbC U SHEpPrus pPENATUBUCTCKOM 4YacTUIbl. PelsTUBUCTCKOE ypaBHEHUE
JIBUKEHHSL.

. MexaHnyeckue KoJeO0aHUs W BOJHBI. YCIOBHE BO3HUKHOBEHHUs KojeOaHuil. Maibie
KojeOanus. 3aTyxaromue koyieOaHus. BreiHyxkneHHbie koneOanus. Pesonanc. KoneGanusi B
cucreMax, cBs3aHHbIX Tell. CoOcTBeHHBIE 4YacTOThl. Bomubl. [IpomonbHble U momepeuHble
BOJNHBL. YacTtoTa, JUIMHA BOJIHBI, 3aKOH JMCIEPCHH, CKOPOCTh, nossipuzanus. [lnockue u
cpepuueckue BONMHBL. BonHoBble makeTbl. Pa3oBasg W TPYIIOBas CKOPOCTH. IJIEMEHTHI
AKyCTHKH.

Bapuanuonnbie npuHUUINBI B MexaHuke. [IpuHuun HauMmeHblnero naerctBus. DOyHKUIMS
Jlarpamka. YpaBHeHus apwxeHusi B ¢opme Jlarpamxa. Oynknus ['amunbToHa. YpaBHEHUS
IBUXKEHHS B popme ['aMunbToHa.

1.2. Monexynapuasa ¢puzuka. Tepmoounamuka u cmamucmuueckas pusuxa

OcHOBHbIC NOHATHSA W NMOCTYJIAaThl TEPMOANHAMHUKH. Makpockonnueckast cucreMa. Oc HOBbI
MOJIEKYJIAPHO-KMHETUYECKON  TEOpHM  CTPOCHHMS  BelIeCTBA. [epMOJAMHAMHYECKUN U
CTaTUCTUYECKUH  METOAbl  ONHMCAaHMs.  BHemHWe W BHYTPEHHHME  IIapaMeTpBhl.
TepMmoannamuyeckoe coctossHue U ero  QyHknuu. CoOCTOSHUE TEPMOAMHAMHUYECKOTO
paBHoOBecHs. [locTynaTsl TEpMOAMHAMMKY. Y CTAHOBJIEHNE TEPMOANMHAMUUYECKOTO PABHOBECHUS B
M30JIMPOBaHHON cucTeMe. PaBHOBECHBIE M HEPABHOBECHBIE ITPOLIECCHI.

Hauana TtepmoauHamMuku. BHyTpeHHss »Heprus, Temiora u pabora. [lepBoe Haudano
TEPMOJIMHAMUKH. TEIJIOEMKOCTH U CKPBIThIE TEIIOTHI. M30mporeccsl U ra3oBble 3aKOHBI HA
IIpuMepe UAealIbHOro rada u rasa Ban nep Baanbca. Llukinmyeckue mporeccsl, TEIUIOBas U
XOJIOMWJIbHAs MaluHbl. BTopoe Hayano TepMOAMHAMUKH. OHTpomnua. BTopoe Hayamno
TEPMOJAMHAMMKHN JUIsl HEpAaBHOBECHBIX IpoueccoB. HepaBencTBo Kinaysmyca. Tperbe Hauano



TepMoAuHaMUKH (TerioBast reopema HepHcera). [loBenenre TepMoAMHAMUYECKUX BEIUYUH TPU
TEMIIepaType, CTpeMsIIeiics K a0COMIOTHOMY HYJIIO.

3. TepmoguHamMuyecKkue TOTEHNHANbI, YCJIOBUS paBHOBecusi M (a3oBble mepexoabl.
BuyTpennsiss  sHeprus, cBoOomHas  sHeprusi, noreHmman — [ubbca,  SHTaAIBIHAL.
TepMoguHaMU4ecKre TNOTEHUHANbl [JII CHUCTEM C TMEPEeMEHHOM Maccoil. XUMHUYECKUI
noteHuuan.  OCHOBHOE  COOTHOIIEHHWE  PAaBHOBECHOW  TEPMOJUMHAMHUKU. Y CIOBUS
TEPMOJMHAMHYECKOr0 paBHOBecHs. ['oMoreHHass u rereporeHHas cucreMbl. OO0mue yclioBus
TEPMOJIMHAMHYECKOTO paBHOBecus. HeoOxoaumble yciaoBUs paBHOBecHS JBYX(hazHOM
OJTHOKOMITOHCHTHON CHCTEMBI. YCJIOBHS yCTOWYMBOCTH PaBHOBECHUS OTHO(GA3HOW CHCTEMBI.
[Ipunnun Jle larense. da3oBble nepexopl nepBoro poaa. IloBenenne TepMoOaIMHAMUYECKUX
BenMYMH Tpu (a3oBBIX IEepexojax MepBoro poaa. YpaBHenue Kraneiipona - Kiaysmyca.
[MnaBnenne. Cybnumanus. VicnapeHue M KUIeHHE, AaBJICHHE HACBIIICHHOro mapa. Kpaepoii
yroi. CmaumBanue. KamwinspHeie siBieHus. MeTacTaOMIbHBIE COCTOSHHS. TpoifHas Touka.
Kputnueckas touka. IIpaBuno a3 ['mb6ca. da3oBbie mepexoasl Broporo pona. [loBenenue
buznyecKux BeTUYHH MPH (Pa3z0BBIX Mepexoax BTOPOro poja.

4. OcHOBHbIE TMOJOKEHMS cTaTHcTH4Yeckoii ¢u3uku. dazoBoe mMpocTpaHcTBO. AHCaMOIb
['u60ca (crarucruueckuii ancamo6np). Dynkmus pacnpeaeneHus. Teopema JImyBHILIAL
MukpokaHoHudyeckoe pacrnpenenenue. Kanonudeckoe pacnpenenenue [u66ca. CBs3b
CTATUCTUYECKOH CYMMBI CO CBOOOMHOW sHeprueil. Pacnipenenenne MakcBemna-bonabimana.
Teopema o0 paBHOpacHpeACICHUM KHUHETHYECKOW HHEPTUM IO CTENEHSM CBOOOJBI.
TermmoeMKoCTh KJIaCCHYECKOro uieanbHOro rasa. Hemneanvuble ra3pl. ['a3 Ban nep Baanbca.
Bonbmoe kaHonmdeckoe pacnpenenenue [ u60ca. KpanroBas craructuka. PacmpeneneHus
®depmu-/Iupaka u boze-Diinmrelina. O6mnue cBocTBa hepMHU-Ta30B.

5. ®aykryauun. Pacripenenenue BepostHocTel ¢uykTyauuii (pacnpenenenue 'aycca). ®myk-
Tyaluy B UJCAIbHOM rase.

6. ®u3nuyeckan kuHeTuka. Yactuunele (yHKOUM pacrnpeneseHus. KuHernueckoe ypaBHEHHE
Bonbumana. uddysus. 3akonsr @uka. Bsazkocts. 3akon HeioTrona. MexaHu3Mbl BHYTPEHHETO
TpeHus (BSI3KOCTH) B Ta3ax, )KUJIKOCTAX, TBEpAbIX TenaxX. CBepXTeKyuecThb. TemnonpoBoIHOCTb.
3akoH @yppe. MexaHU3Mbl TEIJIONPOBOJHOCTH B Tas3aX, MXHMIKOCTAX, TBEPABIX TeNax.
OnekTponpoBoaHocTh. @opmyna Hpyne-JlopeHua aiist 31eKTponpoOBOIHOCTH.

1.3. Dnekmpuuecmeo u maznemuszm

1. OcHoBHBbIE 3aKOHbI (PU3UKH IJIEKTPOMATHUTHBIX SIBJEHHH. DJIESKTPUUCCKUNA 3apsj U €ro
CBOMCTBa. 3aKOH COXpaHEHMsI AJIEKTpUUecKoro 3apsjaa. 3akoH KyioHa. DnekTpuueckoe moie.
HampsixenHocTs anekTpudeckoro nois. Teopema ['aycca. O6o06menue 3akona Kynona B Buze
muddepeHIaTbLHOTO ypaBHEHUS. [lOTEHIIMANIBHOCTh JJIEKTPUYECKOTO TOJISI HETOABMKHBIX
3apsinoB. [loTeHuman mosst ToyeyHoro 3apsiaa. [loTeHunan cucTeMbl 3apsioB. DIEKTPUUECKUN
TOK. MarnutHoe mnone Toka. 3akoH buo-Casapa-Jlamaca. Tok cmemenus. SBnenue
3JIEKTPOMArHUTHON HWHIAYKIMU. 3aKOH JJIEKTpOMarHuTHou wuHAykuuu Papaznes. I[Ipasuio
Jlenna.

2. Dnexkrpudeckue nenu. Conporusnenue. 3akod Oma. EMkocts. Konaencarop. Konnencarop B
Henu mepeMeHHOro Toka. CONpOTHBIEHHE KOHJIEHCATOpa IMEPEeMEHHOMY TOKY (€MKOCTHOE
conpotusiienue). Camo- W B3aUMOMHIYKIUS. MHAYKTUBHOCTH B LI€NIM IMEPEMEHHOIO TOKa.
NunykTuBHOE compoTuBieHue. Dnekrpuaeckue nenu. [Ipasmna Kupxroda ajis mocTosSHHBIX U
NEepeMEHHBIX TOKOB. CONpPOTHBIIEHHE LENU NEPEMEHHOMY TOKY. MOIIHOCTh MEPEMEHHOIO
Toka. [lepemenHsbIi Tok 1 ero npumenenue. KonebareabHbIil KOHTYP.

3. DJIeKTPOMarHuTHbIe BOJIHbI. BOnHOBOE ypaBHEHME AJisl 3JEKTpOMarHuTHoOro mojis. Ilmoc-
KM€ MOHOXPOMATHYECKUE DJICKTPOMATHUTHBIC BOJIHBI U MX OCHOBHBIE CBOMCTBa (4acToTa U
BOJIHOBOE YMCIIO, CBSI3b YAacCTOTHl C BOJIHOBBIM YHCIOM (3aKOH JUCIEPCUH), CKOPOCTh
pacrpocTpaHeHusi, opueHTauus mnosieit). [I10THOCTh PHepruu W IMJIOTHOCTh MOTOKA SHEPTrUU
3JIEKTPOMArHuTHOTO 1o, M3nyuenne OMB nunonem ['epua. Chepudeckne BOTHBI.

4. BzaumoneiicTBue 3apsiioB U TOKOB € 3JIEKTPOMArHMTHbIM mojeM. Cuna Jlopenua. /[Bu-
JKEHUE 3apsia B AJIEKTpUYECKOM Tnoiie. [[BrkeHHe 3apsia B MArHUTHOM IOJ€. Y CKOPHUTENIN
3apspKeHHBIX acTull. Cuia, AeicTBYIONmas Ha MPOBOAHUK C TOKOM B MarHUTHOM ToJie (Cuiia
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Awmmepa). MarHUTHBI MOMEHT 3aMKHYTOTO TOKa. B3anmojelcTBMe MarHUTHOTO MOMEHTA C
noneMm. IIpeoOpa3oBaHue »HHEPrUHM B T1OJIE NEPEMEHHBIX TOKOB. OJEKTPOJIBUTATENIH U
Te€HEPaTOphl IEPEMEHHOTO TOKA.

MarepuaabHble cpensbl B 3J1eKTPOMATrHUTHOM noJe. Maxkpockonuueckue
3JIEKTPOMAarHUTHBIE MOJS B cpenax. YpaBHeHHMs MakcBemia. MarepuanbHble ypaBHEHHS.
Juanexktpuueckass MW MarHuTHas nOpoHUnaeMocTd. Jludnexktpuku. CBs3aHHbBIE 3apsjibl.
[Tonsipuzanus OUANEKTPUKOB B AJIEKTPUYECKOM Mojie. BekTop mosspusanuu. DneKTpudeckas
BOCTIPHMMYHUBOCTH (ITOJIsipU3yeMocTh). IlossipHble M HeNmoJspHbIe AUAIEKTPUKU. OCOOCHHOCTH
UX MOBEJICHUS B IOCTOSIHHBIX U NIEPEMEHHBIX MOJsAX. MarHuTHbIE CBOMCTBA BellecTBa. BekTop
HaMarHMYeHHOCTH. MonekynsapHuele Toku. [lma-, mapa- u ¢deppomarHeTuku. MarHuTHas
MIPOHMIIAEMOCTh M MAarHUTHas BOCHpHUMMYMBOCTH. IIpupona nuamarnetusma. J[mamaraerusm
Jlanpay. CriuHOBBIM MarHUTHBIA MOMEHT. Ilpupona mapa- u ¢eppomarnerusma. [Ipumenenue
napa- u ¢eppomarsetusma. CBEpXIPOBOIUMOCTh. DJIEKTPUUYECKHE M MarHUTHBIE CBOMCTBA
CBEPXIIPOBOAHUKOB. BricokoTeEMIepaTypHas CBEpXIPOBOAUMOCTD.

1.4. Onmuka

I'eomerpnueckass ontuka ®W  (oroMerpusa. 3aKOHbl TIE€OMETPUYECKONM  ONTHUKH.
[leHTpupoBaHHasi ONTHYECKass CUCTEMa M €€ KapAWHaIbHble dieMeHThl. I[locTpoenue
n300pakeHNi B COOMPAIONINX M PACCEHMBAIOLINX TOHKUX JMH3aX. [lomepeuHoe yBenuuyeHue
onTuyeckux npubopoB. OnTuueckue MNpuOOpHI: TI7a3, Jyna, MHUKPOCKOI, TEIEeCKOIL.
I'eomerprueckass onTUKa Kak Ipenen BOJTHOBOW. OCHOBHBIE (DOTOMETPHUECKUE BEITUYMHBI:
IIOTOK CBETa, CHJIA CBETa, SAPKOCTb, CBETHUMOCTb, OCBELIEHHOCTb, MHTECHCUBHOCTb CBETA.
CrnexTpanbHasi YyBCTBUTEIBHOCTD IJ1a3a.

BoJsiHoBasi onTHka. DJIEKTpOMarHuTHas npupoja ceera. IlonepedyHoCcTh 3JIEKTPOMAarHUTHBIX
BosiH. [lonspuzanus, Buabl nosispusanuu cBeToBo BoiHbIL. [lomspusaropsl. 3akoH Maioca.
Untepdepenus cBera, [IByximyueBas u MHorosyueBass uHTepdepeHius. KorepeHTHOCTS.
OnTuyeckasi pa3HOCTh X0Ja. MeTo/lbl MOJIy4eHUs U pacyeTra MHTep(EepeHIIMOHHON KapTHHBI.
Knaccuueckne wunTepdepenunonnsie onbiThl. HHTEpdepomerpsl. Judpakumsa. ITpuniun
['tolirenca-Openens. qudpakmus Openens. Judpakuus OpeHenst Ha KPYIIIBIX OTBEPCTHAX U
npensaTcTBusx. 3oubl Openens. Audpaxus Opaynrodepa. udpakunonnsie pemerku. Pacyer
Iu(pakIMOHHOW KapTUHBI CBeTa Ha pemerke. Jludpakiuss peHTTEHOBCKUX —JTyYeH.
CriextpanbHble TPHOOPHI, OCHOBHBIE XapaKTEPUCTUKH CIEKTPAIBHBIX MprOopoB. I"omorpadus:
3aIKCh U BOCCTAHOBJIEHUE U300paKeHHUSI.

H3aydenue cBera. Kiaccumueckas ¢usmueckass Mojenb H3iyueHHs cBeTa. EcTecTBeHHas
IIMPUHA CHEKTPAIbHOW JIMHUU. DOPMBI CHEKTPAIbHON JIMHUU. YIIMPEHHE CHEKTPaTbHBIX
auHui. 3a koHbl Kupxroda s TernnoBoro nznydenus. CrnekTpanbHas IIIOTHOCTh M3JIy4eHHS..
[TonsiTrie aGCOMIOTHO YEPHOTO TeJla U 3aKOHBI ero u3nydenus. Ksanrosas gusuyeckas MojeIb
u3nydeHus ceera. ®opmyna [Tnanka 1t u3mydeHus abCcomOTHO YepHoro Tena. CrioHTaHHOE U
BBIHY’KJICHHOE U3JIy4eHHE CBETa ATOMaMH.

KganroBas ontuka. @oronsl. ®oTosddext, 3akoHb! PoTodddexra. Popmyna DiHIITEHHA IS
dotordekra. Dpdexkr Komnrona u ero oobsicieHne. MICTOUHUKN KOTEPEHTHOTO H3TyYeHUS -
na3eppl. AkTuBHas cpena. l[lomstue 00 oTpunarenbHON Temmeparype. Jlazep u ero
MPUHIMIKAIBHOE YCTpOoicTBO. [IprMeHeHune a3epos.

Pacnipoctpanenue cBeta B pasnuuHbIX cpepax. OTpakeHUEe CBETa OT I'paHUIBl pas3jiena IBYX
M30TPOIHBIX cpell: Teopust Ppenens, yrou bprocrepa. [lonHoe BHyTpeHHee oTpaxkeHue. CBeTo-
Boabl. Jlucmepcusi cBera. DieKTpoHHas Teopus aucnepcuu cera. das3oBasg u rpymnmosas
cKkopocTu cBeTa. 3akoH byrepa. PaccesHue cBeTa, pdJE€EBCKOE paccessHUE CBETA.
Pacnipoctpanenne cBera B aHM30TPONHBIX  cperax. Omnruueckue ocu. [IBoitHoe
Jy4yenpesaoMieHue U ero npuMeHeHue. OmnTuuecku axkTUBHBIE cperbl, ekt Dapaznes B
MarHuTHBIX cpenax. Hemuneiinbie cpenbl. ¢ (dekThl B pacpoCTpaHEHUH CBETa B HEIWHEHHBIX
cpenax.

1.5. AToMHas pU3NKa U KBAHTOBasi MEXaHHUKA

. KpaTtkas ucropusi BO3BHMKHOBEHHS] M PAa3BUTHSI KBAHTOBBIX NpeJacTaBjieHuil. 3nyuenue

abcomoTHO dYepHoro tena. KBanrtoBas rumote3a Ilmanka. KBautsl cBera. ®DoTodddexr.



[Toctostanas Ilmanka. Onwitel Pesepdopaa. Kiraccuueckue npeacraBieHus 0 CTPOCHUM aToMa,
UX HECOCTOATENbHOCTh. ATOM Bozmopoza 1o bopy. IIpocTtpaHCTBEHHOE KBAaHTOBAaHUE M OIBITHI
[repua-I'epnaxa. KopnyckymsipHO-BOHOBOW — ayanu3Mm. Bomubl  ne-bpoitms.  Dddexr
Komnrona. Omnbitel [[pBuccoHa u [[xepmepa. HeBO3MOXHOCTb KJIACCHYECKOTO OINHUCAHUS
IBIDKEHUsT MuKpodactwil. [lpuHimun nHeompeneneHHOCTH ['eizeHOepra, ero 3BpUCTHYECKas
LIEHHOCTb.

. OcHOBHBIE MOCTYJAaThl U NMPUHUMIbI KBAHTOBOH MexaHukH. Halmronaemble BETMYHUHBI U
cocTosHus. BomHoBas (yHKIMA, ee cTaTHCcTUYeCcKas nHTepnpeTanus. [IpuHun cynepno3unum.
Martpuunas mexanuka [ eizen0epra. OnepaTopsl B KBAaHTOBOM MexaHuKe. [loHATHE H3MepeHUsI.
Cpennee 3HaueHHE (PU3NIECKOI BETUUNHBIL.

. OBOJIIOIIASI COCTOSIHUM KBAHTOBBIX cHCTeM. YpaBHeHue lllpenuHrepa, ero cranuoHapHbIE
pemenus. CBoMCTBa CTallMOHAPHBIX COCTOSHUMN. I1MOTHOCTH BEPOATHOCTH, IUNIOTHOCTH IOTOKA
BEpOATHOCTH. CUMMETPUS U 3aKOHBI COXPAHEHHUS B KBAHTOBOM MEXaHUKE.

. IIpocTeiinmine U TOYHO pelIaeMble 321a4M KBAHTOBOH MexaHMKH. OJTHOMEPHOE JBUKECHHUE.
TynuenupoBanue. ['apmMoHnYeckuil ocuWIATOp. J[BU)KEHUE 4YacTHUIBl B IIEHTPAJIBLHOM IOJIE.
IIpocTpancTBeHHBINM poTatop. HepensaTuBucTckas Teopus aToMa BOJOPOAa.

. Teopusi Bo3Mymenuii. CranuoHapHas Teopus BO3MylIeHUU. HEBBIPOKIECHHBI YPOBEHB.
BoIpoxaeHHbIN ypoBeHb. KBaHTOBBIE MEpeXobl, BEPOATHOCTD MEPEX0/A. «30J0TOE» MPABUIO
®epMu. 3aKOH COXPAHEHUS SHEPTUU U COOTHOIIEHUE HEONIPEICTICHHOCTEN SHEPTUSI-BPEMSI.

. B3aumoaeiicTBHe KBAHTOBOI CHCTEMBI € 3JIEKTPOMArHUTHBIM NoJeM. [IpaBuiia or6opa st
3JIEKTPOJUIIONBHOTO H3JIYyYEHUsT M TMOIVIOUIEHUS. PEHTTeHOAIEeKTPOHHASI CIEKTPOCKOIHSL.
Pe3onancHbie MeToibI HccnenoBanus Bemiects (D11P, IMP u np.).

. Cucrembl ToXIecTBeHHbIX YacTull. CruH. CnuHOBBIC BOJHOBBIC (YHKIHMH. YpPaBHECHHE
[Taymu. ToxnecTBeHHble  4YacTHUUbl B KBaHTOBOW  MexaHuke. [Ipunnun  Ilaynwm.
[lepecTaHOBOUHAsE CUMMETPHS BOJTHOBBIX (yHKIui. bo3oHbl u (epMuOHBI. ATOM Temusl.
CtpoeHne MHOTOYJIEKTPOHHBIX aTOMOB. OJEKTpOHHBIE KoHpurypanuu. Ilepuogmdeckas
cucTeMa XMMHUYECKUX 3eMeHTOB. Tepmel. [IpaBuno Xynna. [IposiBiaenue ciuH-opOUTaTBHOTO
B3aUMOJICUCTBUS. ~ MyJBTUIIETHOE  paclleluieHue  TepMoB.  Moiiekyna  BOJIOpoOJa,
BO3HHUKHOBEHHE XMMHYECKOH CBsi3u. IlepekpriBaHnme aTOMHBIX OpOWTanel, KOBaJICHTHOCTD.
Cas3pIBalolIie ¥ aHTUCBA3BIBAIOLINE MOJIEKYJISIpHbIE opOuTanu. OOMEHHOE B3aWMOIEHCTBHUE.
DOHEepreTUYecKHii CHEKTp W BOJHOBbIE (YHKIMM SJIEKTPOHA B UACATHHOM KpUCTAJLIC.
OHepreTu4ecKre 30Hbl. MeTallibl, TUANEKTPUKH, TOITYITPOBOIHUKH.

Paszoen 2 MEJTHITHUHCKAA ®H3HKA

®du3uKa aTOMHOI0 AAPpa U JJIEMECHTAPHBIX YaCTHIL

CocraB M XapaKTEepUCTUKU aTOMHOTO siipa. Macca u 3Heprusi cBsizu. Mojenu aTOMHOTO sipa.
Snepuble cunbl. PagnoakTUBHOCTh. 3aKOHBI PaJMOAKTHBHOIO pacmnaia. SIepHble peakiuu.
Meroasl perucrpanuu 3JIEMEHTAPHBIX 4YacTUL. JIeHCTBHE HOHU3HUPYIOLIETO H3IIy4YECHHUs Ha
OMOJIOTHYECKHE OOBEKTHI M CHCTEMBbl. MeEXaHW3MbI TIOTJIONMICHUS PEHTICHOBCKUX M TaMMa-
U3ITYy4YeHUH, HEUTPOHOB, 3aPSHKCHHBIX YaCTHUI] OMOJIOTHUYECKUMH 00bEeKTaMH. DKCIIO3UIIMIOHHBIC U
TIOTJIOIICHHBIC JTO3bI U3 TyYEHUH.

Tepmonunamuka. ¢pasnl u ¢pazoBbie nNpeBpanieHus. SIBjeHUs MepeHoca

dusnueckas KUHETHKA. SIBiaeHus mnepeHoca: aud@ysus, BA3BKOCTH U TEIUIONPOBOJHOCTD.
OcoOeHHOCTH SIBJICHUH TIEpeHOCa B JKHAKOCTSIX M TBepabix Tenax. da3el u ¢azoBbie
npeBpaieHus. Y cioBus paBHoBecus ¢a3. dazoBeie aAuarpammsl. M3orepmbl Ban-gep-Baansca.
®da3oBeie Tepexoabl nepBoro ponaa. Kpurudeckoe cocrosHue. da3zoBble Mepexoibl BTOPOIO
pona. IIoBepXHOCTHBIE ¥ KAMJUISIPHBIE SIBICHHUS.



DJIeKTPUYECTBO U MATHETH3M B OMOMeIUIIUHE.

MeMOpaHHBIN TOTEHITHAN. DJIEKTpOTreHHbIe moMItbl. [loTeHnnan nerictBus. MaTtemaTnyeckoe
ONMMCaHUE KWHETUKU HOHHBIX TOKOB, CEJIEKTUBHOCTh HMOHHBIX KaHaJOB. PacmpocTpaHeHue
MOTeHIMana JCHUCTBHUS IO HEPBHOMY BOJIOKHY. BHemIHue snekTpuyeckue mojisi TKaHEed H
opraHoB. [loTeHIMan 3MEKTPUUECKOTO MOJISI TOKOBOro yHUNoJA. [loTeHunuan 3aeKTpuyecKkoro
MoJIsl, CO3JaBa€MOI0  KOHEYHBIM TOKOBBIM  JHMOJEM. JIMMONBbHBIM  SKBUBAJIEHTHBIN
JIEKTPUYECKUI reHepaTop cepaua. Teopus OTBEICHUN OHHTXOBEHa, reHes
AIIEKTPOKApANOrpaMM. DJeKTpodHIedanorpadus. DISKTPHUIECKHUE CBONCTBA TKaHEH OpraHu3Ma.
DNeKTpONpPOBOJHOCTh TKaHEH OpraHu3Ma s TOCTOSHHOro Toka. 3akoH Owma s
AJIEKTPOJUTOB, TMOJABH)XKHOCTh HOHOB. I[Ipupoma €MKOCTHBIX CBOWCTB TKaHEW OpraHu3ma.
Nmnenanc TkaHe#, SKBUBAJICHTHBIE cxeMbl. OIlEeHKAa >XKU3HECIIOCOOHOCTH W TMATOJOTUYECKUX
W3MEHEHUH TKaHEW M OpraHoB IO YaCTOTHOW 3aBUCHMOCTH HWMIIEJIaHCA W YTriIy casura ¢as
MEXIy TOKOM M HampspkeHueM. JludnekTpudeckas MPOHUIIAEMOCTh OMOJOTHYECKUX TKaHEH.
Jucnepcusi 3IEKTPUYECKUX CBOMCTB TKaHEW opraHu3Ma. JlelicTBME HEMOHU3BUPYIOUIETO U
u3nydeHus (dJMEKTPUYCCKUX, MArHUTHBIX M 3JCKTPOMArHUTHBIX TOJIeH) Ha OHOJIOTHYECCKHE
OOBEKTHI U CUCTEMBI, TKAHU )KMUBOT'O OpraHU3Ma.

OcHoBbI OMOPU3NKH

[IpocTpancTBeHHast opraHu3aius OWOMOJMMEpPOB. Buapl B3auMOICHCTBUN B OMOJIOTHYECKHUX
Mmonekynax. KondopmarmonHast sHeprus ¥ IPOCTPAHCTBEHHAsl OpraHM3alusi OMOIOIIMMEPOB.
YpoBHU CTPYKTYpHOW OpraHu3aluk OWOMOJUMEPOB. B3anMopeiicTBHe MaKpOMOJIEKYJ C
pactBoputeneM. CocTossHuE BOABI M TUApo(OOHBIE B3aUMOJEHCTBHA B OHOCTPYKTYpax.
@ongunar Oenka. OCOOEHHOCTH TPOCTPAHCTBEHHOW OpraHm3anud OenkoB. MexaHU3MBbl
dbepmenTaTuBHOro Karanusza. OCOOEHHOCTH TPOCTPAHCTBEHHOW OpraHM3alud W (U3HKO-
xumnueckue cpoiictBa JJHK u xpomatuna. Mexanusm peakuuu nonumepusanuu JHK u ero
katanm3. Permnmukamuss u  pemapanms. Tpadckpunius. OCOOEHHOCTH MPOCTPAHCTBEHHOM
opranuzaimu  u  Qusuko-xumudeckue cBoiictea PHK. Mexanusm cuHTe3a  Oenka.
[IpeoOpazoBanmre HSHEPruu B JKUBOM KieTke. MemOpaHa KakK YHHBEpPCAJbHBI KOMITOHCHT
Ouosornyeckux cucreM. M3buparenbHas npoHUIaeMocTs 6nomemMOpas. JKuakocTHO-MO3anvHast
Mozenb. MemOpanHbie Oenku. [TacCHBHBIN U aKTUBHBIN TPAHCIIOPT BEIIECTB Yepe3 MEMOpPAHHBIC
CTPYKTYPBbI KJIETKH.

duznyecKne MeTOAbI HCCIAEI0BAHUA H TEXHOJIOTHH B OHOJIOTHH U MeauIIuHE.

Ontuyeckast CHEKTPOCKONHs. AOCOpPOIMOHHAs CIIEKTPOCKONHS B YyIbTPAadHUOJIETOBOW U

BuAMMON obusacTsax. CrekTpbl mnoriomeHus OenkoB. CHeKTpbl MOIVIOMEHHUS HYKIEHHOBBIX
kuciot. diyopecrieHTHas criektpockonus. Pesonancuslii nepenoc sueprun (FRET). Kpyrosoit
TUXpou3M. MajioyriioBoe paccessHue peHTI€HOBCKUX JIydyeld U HEUTPOHOB. PEHTT€HOCTPYKTPHBII
aHamM3 u Kpuctautorpadus Ouomonexkyin. OcHoBHble mnpuHUUIB SMP-ciekTpockonum.
[Ipumenenne cnexkrpockonuu IMP B cTpyKTypHO-THHAMHUYECKUX UCCIAEAOBAHUSIX OMOMOJIEKY.
SIMP BBICOKOTrO paspelieHus, UMITyJIbCHble MeTOABI SIMP, MeTOnbl MOJIEKYJIIPHON JUHAMUKHU.
ONEeKTpOHHAs MHUKPOCKONHUSA, KPHONIEKTPOHHAs MHUKpOcKonmuss M Tomorpadus. JlazepHas
CIIEKTPOCKOMNUS, MCCIIEOBAHUS AIIEKTPOHHO-BPAIIATEIBHBIX CIEKTPOB, (HOTOXMMHUYECKHE
MeTtoabl uccienoBanus. [Ipumenenne criekrpockonuu DIIP mpu uccnenoBaHur OGHOJIOTHYECKUX
00bekToB. DITP-criekTpockomnus B MCCIeI0OBAaHUN OUOIOTHYECKUX MEMOpaH.
Mertoab! u3yueHHs: KOH(QOPMAIIMOHHON MOJBUKHOCTH: M30TOIHBIA OOMEH, JIIOMHUHECLIEHTHbIE
METOJIbl, FaMMa-pe30HaHCHasi CIHeKTpockonus. Macc-ciekTpomerpus. MeToapl HOHU3aLKN
Ouosornyeckux  Makpomosekyina.  JlazepHad — pgecopOuuMsA-MOHM3aLMs U3 MaTpPHUIBI
(MALDI).Ynbrpassyk. [IpumeHenue ynpTpa3Byka B OnomeauuuHe. [103uTpOHHO-3MUCCHOHHAS
TomMorpadus.
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