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BBE/JIEHUE

IIporpaMmMa BCTYNHTENBHOTO 3K3aMEHA IO CHENUAILHOCTH «Pamuodusuxa
paspaborana ¢ nensio obecredeHns MOATOTOBKH HAYYHBIX H HaY4YHO-II€AarormaecKux
KajpoB ¥ aTTeCTallM¥ HAayYHBIX H Hay4YHO-NIEarOTMYECKAX KaJpOB BhHICHICH
KBAIMQUKAMM B COOTBETCTBHHM ¢ IHOMEHKIATYpol HaydHBIX CIIELIHAIBHOCTEH,
YTBEPX/ICHHOH OpPraHoM HCIOJHUTENLHOM BlIacTH, 06ecIeunBaOMIMM (dbopMHpOBaHHE U
PEATU3AIKIO FOCYIaPCTBEHHO! IOJIMTHKH B Chepe 0Opa3oBaHu U HAYKH.

1. Teopus xonebanmii

1. Jlunelinbie 1 HeMMHENHHBIE CUCTEMEI C OIHOM CTENEHBIO CBOGOIEI. CHIIOBOE
U NIapaMeTpU4ECKOe BO3/ICHCTBHE Ha IMHEHHBIC M C1a00IMHENHEBIE CHCTEMEI.

2. AsrokoneOaTelbHas ~CHCTeMa €  OJHOM  CTEHNEHBIO  CBOGOJIEL
OTpunaTtenbHOe  CONPOTHBICHHE. OJHEPreTHYECKME  COOTHOIIGHHE B aBTO
KoJlebaTeNbHBIX cHucTeMax. MeTobl pacueTa aBTOKOIe6aTeIEHBIX CHCTEM.

3. HeaBTOHOMHEIE PEXHMBI aBTOKOJIEOATENBHEIX CHCTEM. ACHHXPOHHOE
neiicTere. MexaHusm 3axBata mpu 60JpIoH ¥ Manoii aMILUTMTyaX BHEIIHEH CHIIBI.

4. Meronsl TEOPHH HEMMHEHHBIX KoleOaHuil. AHAIN3 NBMKEHUS HA ¢azoBoii
IJIOCKOCTH; METO/ Maioro napamerpa, Meto] Kprutosa - BoromoGoBa. YkopoueHHbIe
ypaBHeHHA. [I0BTOpHOE yripolieHre YKOPOUEHHBIX YpaBHeHHiA (MeTox X0XJI0Ba).

5. AsBToKone6GaTenbHBIE CHCTEMBI C [IBYyMs CTENEHAMH cBoGoAbl. SBIeHme
3aTSDKKH M 3aTyXaHHs konebanuii. IIpuMeHeHHNe 3aTAXKKH i CTaOMIH3aIMH YacTOTHL
Bzanmuas cuHxpoHHu3anus KonebaHuii JBYX reHepaTopoB.

6. IlapameTpuueckHe YCHIHTEAH H TICHEparopsl (OJHOKOHTYDHBIE M
ABYXKOHTypHbI€). Pasnenenne qacTorsl. DHepreTHueckoe cooTHomeHne Manu-Poy.

7. CobGcTBEeHHEIE H BBIHYXICHHEIE KoJieOanus JTHHEHHBIX
PaclpeieINTENEHBIX CHCTEM KOHEYHOH JUIMHEL IIpeicTaBiieHHe BHIHYXKIECHHBIX
konebanuii B BHOe psja coOGcTBeHHBIX KoneGanuii u B dopme BomH, Gerymmx u
OTpPaX€HHBIX OT KOHI[OB CHCTeMEI. I10/10CHI IpomyckaHus ¥ HENPO3Pa4HOCTH.

8.  JlerepMuHMpOBaHHEIH Xa0C: IKCIIEPUMEHTEI B IIpocThie Mozeny. CleHapHu
IEepEXOla OT PEryjsApHBIX KoiebaHmii Xk xaocy. XapakTepHCTHKH XaOTHYECKOTO
newxeHus. CTpaHHBIE aTTPakTOphl B [AMCCHIIATHBHBIX JMHAMHYECKHX CHCTEMax.
O®paxransl. Camoopranuzamusi. CHHepreTuka.

2. Teopus BoH

1. PacnpocTpaHeHHe IUIOCKHMX BOJH B MAaTE€PHANBHBIX Cpelax C Y4YETOM
BPEMEHHOH U IIPOCTPAaHCTBEHHOM Aucniepcuy. OOmmii BH/ AUCIIEPCHOHHOTO YPABHEHHSI.
2. BoiHOBBIE HyYKH M HMITyJIbCH KaK CYIEpHO3HIMH IIOCKUX BonH. Jludpa-
KIMOHHOE pacIuisiBaHue mydka. [lapabonugeckoe ypapHenue. PacipocTpanenue mydka
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M HMIylIbCa, NPOCTPAHCTBEHHO-BPEMEHHbIE aHAIOrMM. PacmmelB makera B
AUCIIEPTHPYIOLIEH cpeze, Gpyphe-OITHKA.

3. Henunueiinsile Bonuel. Bomuel PuMana. Vnapusie BomHbl. SIBneHme
BKpy9UBaHWA Npo¢uis BONHEL  YpaBHeHua bropreca, Kopreser-me-Bpes,
Cunycl'opnona, nemumeiinoe ypasnenwe Illpemwmrepa W mX pemenus. CONMTOHEL
Meron 3amemncHHO MEHSFOIMXCH AMIUIATY[ JJIs PELICHUS HEIMHEHHBIX BOJIHOBBIX
3a1au.

4. O6mpe 3aKOHOMEPHOCTH PaCIIPOCTPAHEHUS BOJIH B aHH30TPOIHBIX CPE/AX.
CBoficTBa TeH30pa [MANEKTPHYECKO NPOHMIAEMOCTH KPHCTALIOB. Hopmanshsie
BOJIHBI B KPHCTA/TIAYECKAX M MATHUTOAKTHBHEIX Cpefiax. BuanuszorponHsie cpepL

5. Paccesnme BoiH B TypOyneHTHBIX cpenmax. CTaTHCTHYECKHE CBOWCTBA
HCOHOPOAHOCTEH JMIJIEKTPUYECKOH IIPOHHIAEMOCTH. |eOMeTpHYecKas OITHKA.
Du3uyeckas onTHKa. Meros MaibIX Bo3MymieHuit (6OpHOBCKOE npubmnkenue). Mertox
IUIaBHEIX BO3MyIIeHUH (npubmmkenne Pritoa). @mykTyaunu $assl ¥ HHTEHCHBHOCTH.
Mapxosckoe npubmxerne. CHiIbHBIE QITyKTyaly HHTEHCHBHOCTH.

6. OcoGeHHOCTH pacIpOCTPaHEHHs PajHOBOIH B aTMOchepax 3eMiIH, Apyrux
IUIaHET ¥ KOCMHYECKOH I1a3Me. PaccesHus U pedpakiys Ha HEOJHOPOAHOCTSX ILIa3MEL,
AMCIEPCHs PaiOBOIIH, (apajieeBCKOe BpallleHHe BeKTOpa OIS PU3ALHH.

7.  Bomuosopgsl Ilepmoauueckne CTPYKTYphl JU3/IeKTpHUECKHE BOIHOBOJBL
PacnpocTtpanenue u BO30yx/ICHHE CHTHAJIOB B JIMHHSX II€PEJavH.

8.  Ilpsmsle 3ajaqm qu¢pakuuu BonH. Judpakuus Openens u Ppaynrodepa.
JAudpakuys 1I0ckol BONHE Ha IOJNYIUIOCKOCTH, OTBEPCTHH, IMIMEApE M coepe.
PaccesiHue BO/H mepoxoBaToi MMOBEPXHOCTEIO. [IPHHIKIIBI TOCTPOECHHS AHTEHH.

9. OG6parHbie 3amaun mMQPAKIHH, HHTErPAIbHBIE YPaBHEHHS TEOPHH
JApaKIEH ¥ METOABI X pemenus. CHHTE3 IMHEHHOTO H3TyqaTes.

10. Hemmumpelinas snexkTpoaMHammka. MeTOOsl  pelIeHAS  HEJIMHEHHBIX
YyPaBHEeHHH 3nekTpoauHamMuky. HenuHeliHble sBJIEHHs B CTaTHCTHYECKOH, KBAHTOBOM M
KocMHYecKoi pamuodusnke. ITpobneMb! HeTMHERHOM paquOPH3HKH.

3. Crarucruyeckas paaguopusnka

1. OcHoBHEIE NOHATHA TEOPHH CIy4alHEIX mponeccoB. CTanMOHapHEIE H
HECTallMOHAPHBIE CIIy4YaiHbIE MPOLIECCH H CIIOCOORI MX OIHCAHHS.

2. KoppelsIHOHHO-CHEKTpaIbHAs TEOPHA CTOXAaCTHYECKHX IIPOIECCOB.
Teopema Bunepa-Xununna. BeraucieHns cnekTpansHOM WIOTHOCTH. JlelicTBHE MIyMOB
Ha JIMHEHWHEBIE CUCTEMEL.

3. MapkoBckue npoleccs. YpaBHEHHEe MapKOBCKOTO MPOIEcca H ypaBHEHHS
Qoxkepa-IInanka, Ilonatne Oenoro myma. 3aMeHa pealbHOr0 CTOXACTHYECKOTO
IIPOLIECCAa MAPKOBCKHM IIPOLIECCOM.

4. CrarHcTHYeCKMe XapaKTepUCTHKH Orubaromeil # ¢assl y3KONOJICHOTO
HOPMAIBLHOIO CTOXaCTHYECKOro npolecca, GYHKIU pacipe/ieleHHd U KOPpeIHOHHAS
¢ynxuus orubaromeii. OyHKIUA pacupeneneHus Gassl.
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5. DBe3sMHepUHOHHEIE M HHEPIHOHHbIE HEJMHEHHBIE npeoOpa3oBaHus ILIYMOB,
WHEPLUHOHHOE JECTEKTHpOBaHue. MeTon orubaromei.

6. Illyme B apTOreHeparopax. Pacnpenenenne aMIIHTyx, IMpHHA U (opMa
CIIEKTPAIILHOM JIMHHH.

7. Tlyaccomosckmit mpoumecc. JlpoGoBo#i mym wu dopmyna IllorTkH.
CTOX&CTH‘-IGCKPIC IIOCIICJOBaTCIIbHOCTH HMIIYJIbCOB H HX CHCKTpaJ'II:HaH IIJIOTHOCTB.
Temnoso#i mym. Kinaccuieckuii 1 KBaHTOBEIH BapHaHTHI (opmynsr Haiiksucra.

8. BeouiBnenme ciabex curHanoB Ha QoHe mymoB. OmeHka [1apaMeTpoB
curranos. Cornacopannsiii pmwistp. Teopema KorensHukosa.

9.  Croxactudeckue nonss. OHOPOAHEIE M H30TPOIHBIE OIS CKAIAPHBIX H
BCKTOPHBIX BENIMMH, HX KOPpPEIALHOHHast QYHKIHA B CIIeKTpEI. Temiossie GayKTyanuu
B 3JIEKTPOAHHAMHEKE,

10. TIpobnemsr cratucTHueckoif omrukd. IIpocTpaHCTBeHHas u BpEMEHHas
KorepeHTHOCTb. Teopema Ban IlutTepra-llepunxe. MnTepbepoMerpus HHTEHCHBHOCTH.

11. PerucTpanms CBETOBEIX IIOTOKOB C IIOMOIIBIO doToaerekTOpOB,
NOIYKJIACCHYECKass M KBAaHTOBAas HHTEPIpPETAlHUs; CTATHCTHKA (DOTOOTCYETOB H
CTaTHCTHKA JIA3€PHOr0 H3ITy4ECHHS.

4. KBaHToBas paguousuxa

1. B3zamMopeilicTBHE SIEKTPOMATHMTHOIO HOJS M BELIECTBA B JMIIONHHOM
npubmmwkenuy.  JluHeliHEle W = HenMHEWHEIE — TEH3OPHI JIVDJIEKTPUYECKOM
BOCTIPHMMYHMBOCTH. DIyKTyallHOHHO-AMCIIEPCHOHHAS TEOPEMA.

2. Ilomyknaccuueckue TEOpHA H3ITydEeHHS. BeposTHOCTE OfHODOTOHHBIX M
MHOTOQOTOHHBIX ~ nponeccoB. CIOHTaHHEIE M  HHIYNUPOBAaHHEIE IEPEXOIEL.
KorepentHoe B3auMoieiicTBIE IByXyPOBHEBOM CHCTEMEI C H3Ty4eHHEM; (JOTOHHOE 3XO,
CaMOMH/YIIMPOBaHHAas IIPO3PaIHOCTE.

3. TeHepalMsa pagHOBOIH B KOCMHYECKHX YCJOBHSX. TemIoBoe
paguousnydyeHne. HM3nydeHHe O3J1€KTpoHa B MAarHHTHOM Iojie. KOMIITOHOBCKOE
paccesiHHE M H3Iy4EHHE Ha JIEKTPOHAX.

4. @opMa ¥ MHTCHCHBHOCTb CIIEKTPAalbHBIX JHHHA. POpMa CHEKTpaIbHBEIX
NMMHUHA B aTOMHBIX M MOJEKY/SIPHBIX Tra3aX; 3JIeKTPOHHEIE, Kole6mommecs u
Bpamaromuecs nepexonsl. Ilpasuna orbopa. OqHOpPOAHOE M HEOJHOPOAHOE YIIMPEHHE
CHCKTpalNbHBIX JHMHHA. EcTecTBeHHas IMpHHaA, CTAalIKMBAIOIIee H JOMILIEPOBCKOE
pacmmpenne. IlomepeuHoe u mpomonpHOE BpeMs — pelakcaluud.  YIIHpEeHHe
CIICKTPAJIbHBIX JINHAA aKTHBHBIX LIEHTPOB B KPUCTAIIAX, IIOHATHE O 30HHOH CTPYKType
SHEPreTHIECKUX YPOBHEH TBEPIBIX TEJ, ONTHYECKHE NEPEXOAbl B IIOIYNPOBOAHMKAX.
IlpuHuHnE paGoThl MPHOOPOB KBaHTOBOH JNEKTPOHHKH. METOAB! CO3IaHMS MHBEPCHH
3aCeJICHHOCTH M HEraTHBHOE IOTJIOIEHHE,

5. MonexynsapHelii renepaTop. Y paBHEHH Ul 0JIs B KBAHTOBOM I'€HEPaTope.
CBY-pesonarop. OnHoMOIOBEIH pexM. KBaHTOBbIE CTaHAAPTEI YACTOTHI (BPEMEHH).
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6. IlpumeHenue mMasepoB B PamModH3MYECKHX HCCIIEJOBAHMAX KOCMMYECKIX
00BeKTOB. MasepHbie HCTOUHHUKH KOCMHYECKOro pagnousiygenus (OH, H20 u gpyrue).

7. Tlapamerpuueckue ycuanrenmn CBY muamazona (pe3oHaTopHEI, Gerymeit
BouHEI). [Tonoca npomyckanus ycunurenei Geryieii BOJIHEL

8.  OnTHueckue pe3OHATOPEL. Pesonarop ®abpu-Ilepo, koH(OKANBHEN u
KOHIIEHTPHYECKHH  pE30HATOpPEI, HEYCTONYMBEIA pe3oHarop. IlpoxgonmeHBIE M
TIONICPEHHBIE TUMNBI KOJeOaHMM, CIIEKTPHI YacTOT H PacXOXKIECHHE (HanpaBiieHHOCTB)
H3Ty4eHHs. JJoOOpOTHOCTE. AHTEHHEI M IPHEMHHKM JUIA HM3MEpPEHHsI KOCMHYECKOIo
PaIHOH3ITyICHHSI.

9. Crpoenue 1a3epoB 1 UX NapaMeTpsL;

- TPEXypPOBHEBAs CHCTEMa Ha PyOHHE;

- Y€TEIPEXyPOBHEBAs CUCTEMA HA HEOJMMOBOM CTEKIIE,

- 1a3epel Ha pacTBOpax KpacHUTEIeH;

- Ha aTOMHBIX M MOJIEKYJIIPHBIX ra3ax;

- Ha MOJIyIIPOBOJAHHMKOBEIX MaTepHaiax;

- J1a3€pEI Ha JIEKTPOHHO-KOJIE0ATEBHBIX IEpeX0ax IpHMeceii;

- JIa3epBI Ha IIEHTPaxX OKPaCKH.

10. Meronsl moBsimenus 5(QPEeKTHBHOCTH AKTHBHBIX Cpell TBEPHOTENBHBIX
JIa3epoB: a) KOHLEHTPUPOBAHHBIC aKTHBHLIE CpEIEs 6) npuMeHeHne 3ddekra
CEHCHOMIM3AIMH JTIOMMHECIICHITHH.

11. Jlasepel Ha BEIHYKZESHHOM KOMOMHAIHOHHOM pacCesHHH, Henpeprisusrii
PEXHUM TeHEpaliM, MEpEeXOJHbIe IIPOLECCH], DPEXHM MOIYJISIHMA AOOGPOTHOCTH
PE€30HATOpa, CHHXPOHM3aHA MOA. CBEpXKOPOTKHE HMITYJIBCH. MeTosn! cTabmimsanuu
JacTOTHI Jia3epoB. IllyMel 1 nipesiebHas cTabubsHOCTS. CTaHAapTE YaCTOTEL

12. BsauMojielicTBHE 1a3epHOTO M3TYd4eHHS C BEMIECTBOM: CEJIEKTHBHOE
JICHCTBHC Ha aTOMBI M MOJEKY/bl, pACIpENCICHHE W30TONOB H CTHMYJIAPOBAHUS
XUMAYECKAX PeaKiui. JlasepHEId HATpEB IUIa3MEI, JIa3ePHEIA TEPMOSACPHEIN CHHTES.
Mertononornueckoe 3HaYeHHE PagOGU3UKY B PA3BUTHH €CTECTBEHHEIX HayK.
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IIporpamma pa3paborana Ha OCHOBAaHHH NACIOPTa HAYIHOHN crenmansHocTH 1.3.4
Pajodusrka n COOTBETCTBYET MO3ULMAM IIACTIOPTA.

IIporpamma omobpena Ha 3acefaHHMH Y4YeHOTO COBeTa (DH3HKO-TEXHHYECKOTO
¢akynpreTa, npoTokoa ot «19» mas 2023r. Ne 9.
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