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AHHOTANMA

Hacrosimuii kypc npencrapisier u3 ceOsi BBEICHHE B TEOPETUYECKYIO HAHO(OTOHHKY — ONMHUCaHue (U3UKU
OITO-JIEKTPUYECKUX CUCTEM, TZIe€ CBET CHJIBHO B3aUMOJIEHCTBYET C MaTepHUaIbHBIMU O0BEKTaMHU, UMEIOIUMHU
pasMepsl MOpsAJKa HECKOJbKMX HaHOMETpoB. IIpupoma cBeTa M COCTOSHHE BEIECTBA B TaKMX CHUCTEMAax
SBJISIFOTCSL CYIIECTBEHHO KBAaHTOBBIMH. HaHOo(oTOHMKAa WIrpaeT OrpomMHOE 3HA4€HHE Ul CO3IaHHUSA CHUCTEM
CBSI3M M KOMIIBIOTEPOB HOBOTO THIIA, OCHOBAHHOIO HA H3MEHEHMHM KBAaHTOBBIX COCTOSIHUH (PH3MYECKHX
O0OBEKTOB — TaK Ha3blBaeMasi KBaHTOBast MH(opmaTrka. OCHOBHBIC 3a1a4i, KOTOPbIE CTOSAT Mepel yYeHBIMH B
3TON 001acTu cBA3aHbl C pa3pabOTKOW M COBEPIICHCTBOBAHUEM METONOB IS KOHTPOJIUPYEMOIO CO3JIaHMUS,
MaHMIYJSIOUHI, IEPENAYu U U3MEPEHUN KBAHTOBBIX COCTOSIHUM CBETA.

B kxypce paccmarpuBaroTcs clieAyIore OCHOBHbBIE BOpockl. [locTranoBka mpobieMbl B3aMMOJCHCTBHS CBETa
C BEIIECTBOM M OIpeleJIEHuEe IpeAMeTa KBaHTOBasl onTuka. IloBTOpeHHe OCHOB KiaccH4eckoll Teopuu
3JIEKTPOMAarHUTHBIX BOJIH. BBeJeHHEe B KBAHTOBYIO TEOPHUIO SIEKTPOMArHuTHOroO nojist. Onucanue pa3iaudHbIX
KBAHTOBBIX COCTOSIHUH CBETa, MX CO3[JaHME, XapaKTepUCTUKU M H3MepeHue. BzaumopelicTtBue cpera C
BEILIECTBOM B KJIACCHYECKOM M KBAHTOBOM MHpE, COBMECTHBIE KBAaHTOBBIE COCTOSIHMS CBETa M BEIIECTBA.
Teoperuueckoe oNnucaHUE W3MEHEHMsI COCTOSIHUM CBETa B HAHOCUCTEMAX, IPOCTHIE KBAHTOBBIE CUCTEMBI C
HECKOJIBKUMH YPOBHSAMH, HaubOoJiee pacipoCTpaHEHHbIE MOJIENIH, UCIOIb3YEMbIE B OIITUKE HAHOCUCTEM, M HX
a"anu3. OOmuMit MOIX0A K OIMCAHUIO OTKPHITBIX KBAHTOBBIX CUCTEM. BpeMeHHast 3BOIIOIHS CBETAa M KOHTPOIIb
cocTOSHUH (POTOHOB B HaHOCHCTEMax. 3allyTaHHBIE KBAHTOBBIE COCTOSIHUS, KBAaHTOBBIC KOPPEISIIUM M HX
n3Mepenus. [loTepst KOrepeHTHOCTH U KBaHTOBAsI pelaKkCarLysl.

Kypc noneseH tem, KTO XOUeT 3aHUMAaThCsl HITH ITPOCTO MO3HAKOMUTHCS ¢ KBAHTOBOI ONTUKOHN U (GU3HMYECKUMHU
cHUCTeMaMH, TA€ OHa peaju3yeTcs, a TaKkkKe TeM, KTO XOYeT Y3HaTh O (PU3UUYECKHX OCHOBAaX KBAaHTOBOMU
nHdopmaruku. Kypc comepxut Bech HeOOXOAUMBIN MaTepHal U He TpeOyeT ClelMaIu3upOBaHHBIX 3HAHUIL.
OpnHako, Ui TOJIHOLIEHHOTO MMOHMMAaHUsI Marepuaia TpeOyroTcsi 0a30Bble 3HAHMS KIACCHUYECKON MEXaHHKH,
ANEKTPOAMHAMUKH, KBAaHTOBOM MEXaHMKM M cTarucTudeckoi ¢umsuku. Kpome Toro, HeoOxoquMbl 0a3oBbIe
3HAaHUSl BBICIICH MaTeMaTHKH, BKIIOYas TEOPUIO OOBIKHOBEHHBIX Au(p(depeHUnanbHbIX YpaBHEHUH U
nuHeiHo# anreOpbl. KoHTponb 3HaHMH CTyAEHTOB NPOBOAMTCS B BHAE y4yeTa aKTUBHOCTH CTYICHTOB,
OIIPOCOB, PEIICHNH 3a/1a4 U IK3aMEHa.

1. leau u 3apauu

eap AUCUMNIMHBI
Henbro n3ydenus mucumiuinabl «Hano-(hoToHMKa» SBISIETCS 3HAKOMCTBO CTYACHTOB C (PM3UYECKHMHU
OCHOBaMH U TPHUHIMNAMHU (YHKIIMOHHPOBAHUS HOBBIX THIIOB 3JIEKTPO-ONTUYECKUX TPUOOPOB,
COCTaBJISIFOIINX OCHOBY JUIS TOCTPOCHUSI CUCTEM KBaHTOBOW KOMMYHHKAIIMU M WH(POPMAIINH.

3agauu AU CHUIIHHBI

B xone xypca OyzmyT n3ydeHbl MIPUHIUIBI KBAHTOBAHHS SJIEKTPOMArHUTHOTO TIOJISL U OCHOBBI KBAHTOBOM
OIITUKU, Pa3jInyMsl MEXIY MNPOSABICHUAMU KJIACCUUYECKOM M KBaHTOBOM IPUpPOXBI CBETa B MPHUPOIE U
ONTUYECKUX MPHUOOpax, JaHO ONHCAHHE CBETa KAaK COBOKYMHOCTH (aHCaMOisl) KBAaHTOBBIX YacTHI,
OOBSICHEHBI OCHOBHBIE METO/bI KBAaHTOBOTO OIIMCAHUS CBETA, PACCMOTPEHBI THUIIBI COCTOSIHUM CBETa,
CHOCOObI €ro TeHepaluy W W3MEPEHHus, JaHbl MPUMEPHl PacdeTOB KBAHTOBOTO IOBEACHHUS CBETA B
IPOCTBIX ONTHYECKUX MPHOOpax, pacCMOTpEeHa MHpUpPOJa KBAHTOBBIX KOPPENALHH, CHOCOOBI MX
WU3MEPEHUH, HUX CBA3b C COCTOSHUSMHU CBETa, MPHUPOJA B3aUMOACHCTBHUS CBETAa C KBAaHTOBBIMHU
HAHOCHUCTEMAMH, JJAHO TEOPETUYECKOE OIMCAHUE KBAHTOBBIX COCTOSHUN CBETa C HCIIOIb30BAHUEM
MPOCTHIE MOJAEIH C HECKOJBKUMHU YPOBHSIMH, PACCMOTPEHA NPUPOIa KBAHTOBOW JAWHAMHUKHU OTKPBITHIX
CHCTEM, IOTEPH KBAHTOBOH KOIE€PEHTHOCTH M pPEJaKcallud, pacCMOTPEHbl OCHOBHBIE TEOPETHYECKHE
MOJXOABI ONMTUCAHUS JUHAMUKN OTKPBITBIX CUCTEM.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronux KOMHGTGHL[HﬁI

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIKCHHUA KOMIICTCHIIMH

YK-1 Cnocoben ocymectBnsaTs kputnueckuid | YK-1.1 Ananusupyer npoOleMHy0 CUTYaIHIO KaK CUCTEMY,
aHaJM3 MPOOIEMHBIX CUTYyalluii Ha OCHOBE BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh
CTpaTeruro AeUCTBUI




OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTEeMaTHIECKUX HAYyK

OIIK-1.1 3Haer w© Croco0eH HCIIOJIL30BAaTh B
mpoeCCHOHANBFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 00JacTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.3 IlonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MareMaTuk M (U3UKH M CHOCOOCH WX TPHUMEHSTh MpPH
peleHun 3a1a4 NpoQeccuOHaTbHON AEATENbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyaabHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHOM NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIOIb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOH
nuTeparype, o0nagaer HaBbIKAMHU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAINN

OIIK-3 Cniocoben BbIOUpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHanbHoN
JEATEIIbHOCTH, YYUTBIBAsI OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEIOBATEILCKUE
METObl NP PEIICHUH HOBBIX 3ajad, NIPUMEHSs 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Binazeer aHaAIUTUYECKUMU U BBIUYUCIHUTEIHLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBAET HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeIICHUN

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
pelIeHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara i MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHS B ob0jacTu
(HU3UKO-MaTEMAaTHYECKUX HAyK JUIS PEeIICHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIY4YEHHBIX
pe3yabTaToB

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[IK-1.2 CnocobeH BbIBHTaTh  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4YaeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAYECTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKUM H UCTIBITATEIIbHBIM
obopynoBaHueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3UPOBAHHBIMH TAKETAaMH PUKIIATHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

[MK-3.1 TloHumaeT NPUHIUIBI pPabOTHI HCIOIBE3YEMOTO
00opynoBaHuUs (cienmanu3upOBaHHBIX MAKETOB
MIPUKJIAJAHBIX TPOTPAMM)

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHUILINHE (MOLYJII0)

B pe3ynbrare ocBoeHMS JUCIIUIUTHHBI 00y4YaroNInecs JOKHBI

3HATb.

- MPUHLMUIBI KBAHTOBAHMSI JIEKTPOMArHUTHOTO IOJISl M OCHOBBI KBAHTOBOM ONTHKH, PA3JINUHUI MEXITY
MPOSIBICHUSMH KJIACCUYECKON M KBAaHTOBOM NMPHUPO/IBI CBETa B IPUPOJE U ONTHYECKUX MPHUOOpax, TUIIBI
COCTOSIHUHM CBETA, CIIOCOOBI €ro FeHepalru U U3MEPEHHsI, IPUPOLY KBaHTOBBIX KOPPEISLUi, CII0COOBI
UX W3MEPEHUH, UX CBA3b C COCTOSHUSIMM CBETa, NIPUPOAY B3aUMOICHCTBUSA CBETa C KBAaHTOBBIMU
HAHOCHCTEMaMH, NPUPOy KBAHTOBOM IWHAMHKH OTKPBITBIX CHUCTEM, (PM3UYECKYIO MPUPOLY MOTEPH

KBAaHTOBOM KOTEPEHTHOCTH U peJIaKCalllu.

YMETb:

- HPAaKTUYCCKU MPUMCHATb OCHOBHBIC TCOPCTUUCCKUC MCTOJbI IJId OIMMMCAHHSA KBAHTOBOT'O OIIMCAHUS
CBC€Ta, pacCHUUTATb KBAHTOBOC IMOBCACHHUEC CBETAa B IMPOCTBIX ONTHUYCCKUX HpI/I60an, MOXKCT OIIKMCaTb
TCOPCTUYCCKU B3aI/IMO,I[eI>'ICTBHG CBCTAa C KBAHTOBBIMU HAHOCUCTCMAMHU UCIIOJIB3YS NPOCTHIC MOICIIN.

BJIAJIETh:

- 0a30BEIMHU TCOPCTUICCKUMHU MCTOAaMU KBAaHTOBOM OINTHKH JUISA OITMCaHUs B3aHMO,Z[eI710TBPIH CB€Ta C

HaHOCHUCTCMaMH.




4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOSTENIbHYIO padoTy, Jac.

Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 Kparkoe BBemeHHE B  KJIaCCHYECKOE 4 1 5
OTIHMCaHHUE IEKTPOMArHUTHBIX BOJH
KBanToBoe OTIHCaHHe
2 4 2 6

SJICKTPOMArHuTHOI'O 110JI4

Onucanue cBeTa KakK COBOKYITHOCTH
3 KBAaHTOBBIX YAaCTHIl. THIIBI KBaHTOBBIX 4 2 6
COCTOSTHUHM M UX XapaKTePUCTUKH

['eHepanuss ~ KBaHTOBBIX  COCTOSIHHIA.
4 KBanroBrie aHaJIOTH ONTUYECKUX 4 2 6
npubopos. M3mepenus

BzauMmoneiicTBue KBAHTOBAHHOT'O CBETA C

5 BemectBOM. CoOCTaBHBIE MOJIBLI CBETa U 4 2 6
MaTepuu

6 KBanToBass MexaHMKa cBeTa Ha MPOCTHIX 4 5 6
MOJIEISIX
Bpemennas  a3Bomrornus KBaHTOBBIX

7 CUCTEM, B3aUMOJCHCTBYOLIUX c 4 5 6
doroHaMH W JPYTHMH  MOJAMH
BO30Y>KICHUN BHEIIHEH CpeJibl
KBanrtoBeie KOppesiuuu CBeTa.

8 Wsmepenus u KOppeNAlHOHHbIE 2 2 4
XapaKTEPUCTUKU COCTOSIHUN CBETA

Hroro wacos 30 15 45

[ToaroroBka K sK3aMeHy 0 yac.

OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIIA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)
Cemectp: 1 (Ocennwii)
1. KpaTkoe BBeieHHE B KJIACCHYECKOE OITMCAHUE IEKTPOMArHUTHBIX BOJTH

VYpaBHeHuss MakcBeiia, KyJOHOBCKas KaJMOpOBKa, paslelieHHe Moy Ha IOTEHUHUAIbHYIO MU
POTOPHYIO YAacTH, MOTCHLUUANbHBIE M POTOPHBIC IEPEMEHHBIC AJISl OMMCAaHUS IOJsl, COOCTBEHHBIC
MOZBI CBeTa, obliee penieHne ypaBHeHHH MakcBeia yepe3 COOCTBEHHbBIE MOJIbI, YPAaBHEHHUS MO
KaK JUHAMHUYECKUe ypaBHEHUs [ aMuibTOHA.

2. KBanToBoe omnncanue QJICKTPOMATrHUTHOTO ITOJIA




OOmuit moxxoa K KBAHTOBAHMIO IOJIsI, KBAHTOBAHUE B KYJOHOBCKON KaJMOPOBKE, aHAJIOTH UMITYJIbCA
M KOOpAMHAT U1 KBAaHTOBOTO ONMCAaHMs Mo, ypaBHeHue IllpenuHrepa sl 1O, TOJEBBIE
OIlEepaTopbl POKACHUS M YHUUYTOXKEHUS, JIEKTPOMArHUTHOE IIOJIe, KaK KBaHTOBBIH oIleparop,
pa3joXeHue orneparopa Iojsi MO0 COOCTBEHHBIM MOAAM CBETa, KOMMYTALHOHHBIE COOTHOILEHHUS,
COOTHOIIIEHUS HeonpeneieHHocTH [ ei3enbepra u npobieMa H3MEepEHHI.

3. OmmcaHue cBeTa Kak COBOKYIIHOCTU KBAaHTOBBIX YaCTHII. Tumbel KBaHTOBBIX COCTOSIHUNM M HX
XapaKTCPUCTUKHU

PasznmuuHbie cmOCOOBI KBAHTOBOTO OIMMCAHMS CBETa — BOJHOBAsA (YHKIMS M MaTpuila TUIOTHOCTH,
cocrosiaust Poka, BAKyyMHOE COCTOsIHUE cBeTa — dp ekt Kasumupa, KBa3UKIACCHYECKUAE COCTOSHUS
CBETA, KOTCPCHTHBIC U «CIUTIONICHHBIC» COCTOSHUS CBeTa, KBaHTOBBIN koT IllpeauHrepa, cBeT Kak
CTaTHCTHUYECKUH aHCaMOIIb.

4. I'enepanust KBaHTOBBIX COCTOsIHUI. KBaHTOBBIE aHATIOTH ONTHYECKUX PUOOPOB. M3mepeHust

FeHepaI_[I/ISI cocrosHuii PoKa — aTOMHBIC PE30HATOPBI H HCJIMHCHHBIC KpUCTaJUIbl, I'CHCpAlUsI
KOTCPCHTHBIX COCTOS[HI/Iﬁ, «CIUTIOLICHHBIC» COCTOSAHHA CBETA, 3JICMCHTAPHBIC ONITHYCCKHUC HpI/I60pr -
3CpKajia U ACIIUTCIIN, U UX KBAHTOBLIC aHAJIOTH, UBMCPCHUSA KBAHTOBBIX XaPAKTCPUCTUK CBCTA.

5. B3aHMOI[GI>iCTBPIe KBAHTOBAHHOI'O CBE€TA C BCIICCTBOM. CocTaBHEIE MOJBI CBETA U MAaTCprUn

OOmwmii mMoaXo/l K ONMMCAHUIO B3aMMOJICHCTBHS CBETa C BEIIECTBOM, BO3MOXKHOCTH BBIOOpa MOA U
KaJIMOpOBOYHBIC MpeoOpa3oBaHUs, B3aWMOJCWCTBHE CBETAa C HAHOCTPYKTYPaMH, JUIOIEHOE
paszioxxeHue, KOMOMHUPOBAHHbBIE MOJIbI CBETA ¥ MATEPHH, TIOJTAPUTOHBI U IJIa3MOHBI.

6. KBanToBas MexaHrKa CBeTa Ha MPOCTHIX MOJENSIX

OOt momxo K KBaHTOBO-MEXaHUYECKOMY OITMCAHHIO CBETa, OCHOBHBIE COCTAaBIISIFOIINE, Oa30Bast
Monenb JIxeliH-KaMMuHTCa, TprOMIKEHUE BPAIIAIOIICHCS CHCTEMBI KOOPAWHAT, OCILIsuu Paowu,
CBSI3aHHbBIE KBAHTOBBIE COCTOSIHUA CBETA U BEUIECTBA, cTyneHbku /xein-KamMmunrca u auHamuka ee
COCTOSTHHI, KOJTAIIC 1 BOCCTAaHOBJICHNE KBAHTOBEIX COCTOSTHHH.

7. BpeMeHHast 9BOJIONNS KBAHTOBBIX CUCTEM, B3aUMOACHUCTBYIOIINX C ()OTOHAMH M JPYTHMHU MOJIAMH
BO30Y>KJCHUI BHEITHEH Cpe/Ibl

OO0l momxon K M3YYEHHMIO S3BOJIOLUUM OTKPBITHIX KBAHTOBBIX CHUCTEM, OOOOIIEHHAsh MOAEIb
HBOJIIOLIMM KBAaHTOBBIX CHCTEM, BpeMeHHoe ypaBHenue lllpeaunrepa aiast BOJTHOBOW (QYHKIMH H
ypaBHenue JlmyBumnsa-¢pon Heiimana 1uisi MaTpuibsl IJIOTHOCTH, KBAaHTOBask OTUHAMHUKA U TOTEPS
KBAaHTOBOI KOTEPEHTHOCTH, KBAaHTOBOE ypaBHEHME JlaH)KeBE€Ha, OCHOBHOE YpPaBHEHUE IUHAMMKH,
METO/I HMHTErpajla MO TPAaeKTOpusAM, (PEHOMEHOJIOTHYECKHE IMOAXOABl W MpuOinmxkeHue Mapkosa,
peslakcaysl KBaHTOBBIX CHUCTEM C INaMsThbiO, peaKcalus JIByXypOBHEBOH CHUCTEMBI — CpaBHEHHE
HOAXO/OB.

8. KBanToBbIC Koppesanunu CBETA. I/I3MepCHI/I$I U KOpPCIBEINUOHHBIC XapaKTCPUCTUKU COCTOSTHHI
CBCTa

HexomyTaTHBHOCTE OmepaTopoB MO U KBAHTOBBIE KOPPEJSILIUHI, OCHOBHBIE BEJIMYUHBI U UX CBS3b C
U3MEPEHUSIMU, KOPPEILUY aMILIUTYA U KOPPEIsLUY HHTEHCUBHOCTEH, H3MEPEHUE COCTOSHUS CBETa
4yepe3 KOPPEJIALHH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

VYuebHas ayquTopusi, 10CKa, TP HEOOXOAUMOCTH MYJIBTUMEIHAIPOCKTOP U IKPaH.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI
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JomnonHutenbsHas auTeparypa

1. Kimaccuueckas snekrpoauHamuka [Tekct] : yuae6. mocobue s By3oB / M. M. bpenos, B. B.
Pywmsianies, W. H. Tonteirun ; mon pea. M. H. Tonreirmaa .— CII6. : Jlans, 2003 .— 400 c.

2. Kparkwuii kypc Teoperndeckoii ¢pusuku [Texct]. Ku. 2 : KBaHTOBast MexaHuKa : yueb. mocodue s
By3oB / JI. /1. Jlanmay, E. M. JIu¢pmmn .— M. : Hayka, 1972 .— 368 c.

3. Principles of Optics, M. Born and E. Wolf

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

He npexycmorpeHo.
9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, W3ydaromuil TUCIUIUIMHY, JOKEH, C OAHOW CTOPOHBI, OBIAAETH OOIIMM MOHSATHIHBIM
anmapaToM, a ¢ JPYroil CTOPOHBIL, JOKEH HAYUUThCS IPUMEHATH TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.
B pesynbrare m3ydeHHs NUCUUIUIMHBI CTYACHT JOJDKEH 3HATh OCHOBHBIE ONpEAENCHUS U TOHATHSA,
YMETh IPUMEHSATH MOy9YCHHBIC 3HAHUS JIJISl PEIICHUS Pa3IMYHBIX 33714,

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATHUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHILTHHE;

— BeJICHUS KOHCITCKTa 3aHATHH;

— HaNPsDKEHHOW CaMOCTOATEIHLHOU PabOTHI CTYIEHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro Marepualia, MOATOTOBKY OTBETOB Ha BOMPOCH], MPEAHA3HAYEHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAaraéMpIx CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOM arTeCcTaluu.

[Mokazarenem BiajeHUsS MaTEpUATIOM CIYKUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TEMaM
JTVCIIATLIAHEL.

BaxxHo 10OWTHCS TMOHMMaHMs U3ydyaeMoOro mMarepuana, a He MEXaHHYeCcKOro ero 3amomuHaHus. [lpu
3aTPYNHEHUN W3YYCHHUS OTICNBHBIX TEM, BOMPOCOB, CIEAYeT OO0pamarbcs 3a KOHCYIBTAIUSIMU
MIpenoaBaTesio.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHS 33a7ad B COOTBETCTBUH C
TEMATUKOH 3aHSATHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka

OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay

kadeapa QyHIaMEeHTAIbHONW U PUKIaTHONW QU3UKA MUKPO- U HAHOCTPYKTYP
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMbI IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT

Pa3zpaGoTunk: A.B. Barog, phd (1.¢p.-m.H.)



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOTO TTOJIX0/1a, BEIPAOaThIBATh
CTPATEruIo0 NEUCTBUN

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3HMKO-MaTeMaTHYECKUX HAyK

OIIK-1.1 3HaeT ®W  CcOOCOOCH  HCIOJB30BaTh B
npoeCCUOHANBHON  JesTeNbHOCTH  (yHIaMeHTallbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00NacTH
MaTeMaTuKd M (U3MKH M CHOCOOEH WX NPUMEHSTh NpHU
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer nipeacraBieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOM JIeTENILHOCTH, CIIOCOOCH
Ha HayYHOM S3bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJ1a4u

OIIK-2.1 Umeet npeacrapieHHE 0 COBPEMEHHOM COCTOSTHUH
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoei
npo¢ecCHOHANIBHON eI TeNbHOCTH

OIIK-2.3 Bnameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCIOJNB3YyeMOH B COBPEMEHHOH  HAayYHO-TEXHHYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 CniocoOeH BRIOMpATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHIE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, NPUMEHss 3HAHHS B
pa3IMUYHBIX 001aCTAX HAYKH (TEXHUKH)

OIIK-3.3 BnageeT aHaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHULbl MPUMEHUMOCTH MOJIyYaeMbIX PEIICHUN

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara U IIPeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B 00JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrnocobeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

[IK-1 CnocoGen ctaBuTh, hOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThI

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl OIMCAHUS H3ydaeMbIX
SIBIICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
HCCIIeJ0BATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLMATN3UPOBAHHBIMU TTAKETaMU TPUKJIQTHBIX
MporpaMm) B n30paHHOU MIPEIMETHOM 00IacTH

[IK-3.1 IloHumaer mnpuHOMUIBI PabOTHl HCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare usydenus aucuuiuiniel «HanogoTonukay o0ydaromuics 10mKeH:

3HAThb:




- MPUHLMUIBI KBAHTOBAHMSI JIEKTPOMArHUTHOTO IOJISl M1 OCHOBBI KBAHTOBOM ONTHKH, PA3IMUHI MEXITY
HPOSIBJICHUSMH KJIACCUUECKON M KBAaHTOBOM NMPHUPO/IBI CBETA B IPUPOJE U ONTHYECKUX MPHOOpax, TUIIBI
COCTOSIHUHM CBETA, CIIOCOOBI €ro FeHepalru U U3MEPEHHsI, IPUPOLY KBaHTOBBIX KOPPEISLUM, CII0COOBI
UX W3MEPEHUH, UX CBA3b C COCTOSHUSIMM CBETa, NIPUPOAY B3aUMOICHCTBUSA CBETa C KBAaHTOBBIMU
HAHOCHUCTEMaMH, NPUPOLy KBAHTOBOM IWHAMHKH OTKPBITBIX CHUCTEM, (PM3UYECKYIO MPUPOLY MOTEPH
KBAaHTOBOH KOT€PEHTHOCTHU U PEJIaKCaLUHU.

YMeThb:

- MPAKTUYECKU MPUMEHATh OCHOBHBIE TEOPETUUYECKUE METOIBI ISl OMUCAHUS KBAHTOBOI'O ONHCAHUS
CBETa, PacCUMTaTh KBAHTOBOE IOBEJCHHUE CBETA B MPOCTHIX ONTHYECKUX MPUOOpax, MOXKET OIMHUCATh
TEOPETUYECKHU B3aUMOJICHCTBUE CBETA C KBAHTOBBIMU HAHOCUCTEMAMH UCTIONB3Ys MPOCTHIE MOJIEIIH.

BJaJeTh:

- 0a30BEIMHU TCOPCTUICCKUMHU MCTOAaMU KBAHTOBOM OITHKH JJIsA OITMCaHUs B3aHMO,Z[eI710TBHH CB€Ta C
HaHOCHUCTCMaMH.

3. IlepeyeHb THNOBBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

C nenplo KOHTPOJIS OCBOEHHS OOYYaroIIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
Hayaje 3aHATUS 110 TEME IIPOIIOTO 3aHATHS.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB
. Paznenenue ypaBuennii MakcBeria (TI0JI1 HCTOYHUKOB, BUXPEBBIE TTOJIS)
. Mozb! 1oJis1, oJIy4YeHUe MOJI U3 pelleHnd ypaBHeHn MakcBesia
. [TonHoe pemeHne ypaBHeHHsI MakcBesia yepes peieHust 1 MO/

1
2
3
4. l'amunbToHOBa (hopMa ypaBHEeHHMH MakcBellia, KAHOHUYECKHE ITepeMeHHbIe
5. KBantoBanue ypaBHeHuit MakcBenia, iepeMeHHbIE U OTIepaTOPhI

6. Be160p KaHOHMYECKHUX NTEPEMEHHBIX [UIs 3JIEKTPOMArHUTHOTO MOJIS

7

Crioco0bl OmnmucaHWii KBaHTOBOTO COCTOsiHWSI mouist: ypaBHenwe Illpeawnrepa, ypaBHeHust (oH
Helimana-JInyBumig

8. IlpencraBnenus Ulpeaunrepa, ['eitsendepra, ypasuenus [ eitsenOepra mis nomust

9. Oneparopsl pOXIEHUSI, yHUYTOKEHHSI, TOCTPOCHUE KBAHTOBBIX COCTOSTHII DoOKa

10. KBaHTOBBIE ONIEPATOPHI OIS

11. Cocrostaust @oka, MaTpUUHBIC JIEMEHTHI, KOMMYTAIMOHHBIE COOTHOILICHHS OIIEPAaTOPOB IOJIS

12. UnTepnperanus coctosHuid Poka Kak KBAaHTOBBIX dacTul ((POTOHOB), MpeAcTaBieHusl (oToHa B
MPOCTPAHCTBE, U3MEPEHUs (POTOHA

13. Oneparop ['amunbsrona s nojeid, npencraBienue [eiizenOepra u ypaBHenus lelizenOepra st
OIIepaTopPOB MO

14. Omneparopsl 4ncia, UMITyJIbCa U SHEPTUU (POTOHOB

15. Bo3moxnble cocTtossHUS (OTOHOB ((POKOBCKHE, KOTEPEHTHEIE, CILTIONIEHHBIC, TEMIEPATypPHBIE),
YHCThIE, CMEIIAaHHBIE, CIOCOOBI OTIpeICICHHSI

[IprMepbl KOHTPOJIBHBIX 33JaHUU
. Paznenenue ypaBuennii MakcBeria (TI0JI1 HCTOYHUKOB, BUXPEBBIE TTOJIS)
. Mozp! 1oJist, OJIy4YeHUe MOJT U3 pelleHNd ypaBHeHn MakcBesia
. [lonHoe pemeHne ypaBHeHHs: MakcBesuia yepes peleHust 11 MO/

1
2
3
4. l'amunbToHOBa (hopMa ypaBHEeHHMH MakcBellia, KAHOHUYECKHE ITepeMeHHbIe
5. KBantoBanue ypaBHeHuit MakcBenia, mepeMeHHbIE U OTIepaToOPhI

6. Be160p KaHOHMYECKHX NTEPEMEHHBIX [UIs 3JIEKTPOMArHUTHOTO MOJIS

7

CriocoObl  omnmucaHWii KBaHTOBOTO COCTOsIHWSI mouist: ypaBHenwe Illpeawnrepa, ypaBHeHust (oH
Helimana-JInyBumig

8. Ilpencrasnenus Ulpeaunrepa, ['eitsendepra, ypasuenus [ eitzenOepra mis nomust

9. Oneparopsl pOXXIEHUSI, yHUYTOKEHHSI, TOCTPOCHUE KBAHTOBBIX COCTOSTHII DoKa

10. KBaHTOBBIE ONIEPATOPHI OIS

11. Coctostaust @oka, MaTpUUHBIC JIEMEHTHI, KOMMYTAIMOHHBIE COOTHOILICHHS OIIEPAaTOPOB IOJIS



12. UnTepnperanus cocrosanii Poka kKak KBAaHTOBBIX 4acTul] ((DOTOHOB), TpejacTaBieHus: GoToHa B
MPOCTPAHCTBE, U3MEPEHUS (POTOHA

13. Oneparop I'amunsrona nist nmoseit, npexncrasienue leiizenOepra u ypaBHeHus lelzenOepra mist
OI1EpaTopoB IOJIs

14. Omepatopsl 4ncia, UMITYJIbCa U SHEPTUU (POTOHOB

15. Bo3moxHbie coctosiHus (HOTOHOB ((OKOBCKHE, KOTEPEHTHBIE, CILIIOIICHHBIC, TeMIIEpaTypHEIE),
YHCThIE, CMEIIAHHBIE, CIOCOOBI ONPEAeICHHS

16. CiocoObI mosyueHust pa3HbIX COCTOSIHUM (DOTOHOB Ha MPAKTHKE

17. BakyymHOe (OCHOBHOE) COCTOSIHHE TMIOJIs, €ro IpHupoaa, (uU3MUecKue NposBicHUs, 3(dexr
Kaszummupa, KBaHTOBBIE (IyKTyallMu IOJIS

18. KomMmyTaloHHbIE COOTHOIIEHHSI M KBAHTOBBIE (IYKTyaluy Mojsi, PIyKTyalluu JJisl pa3HbIX THIIOB
COCTOSIHUI

19. BrruucieHrue KBAaHTOMEXaHUIECKUX CpeaHux (1)I/I3I/I‘leCKI/IX BCIIMYHH

20. IIposiBneHns KBaHTOBOI MPUPOJBI CBETA B MPOCTHIX ONTUYECKUX MPHOOpax (3epKaja, OTpakaTesn),
KBAHTOBBIE OIITUUECKUE CXEMBI.

21. Unes skcriepumenta Xonra-Oy-Manzenss Ha COBNAJICHUS PETUCTpalMU (OTOHOB, U3MEpSEMbIC
¢u3nvecKre BeTMIYUHBI

22. OGH_II/IC MNPUHIUIIBI TTIOCTPOCHUSA TCOPUHN IJIA ONMUCAHUA B3aPIMOI[6ﬁCTBPIH QJICKTPOMArHuTHOTO ITOJIA
1 Marepun, «KMUHUMAJIbHOEC B3aHUMO/JICHICTBHE

23. I'aMuUIBTOHMAH CHCTEMbl — BKJIQJ TIOJIS, MaTepHM, UX B3auMozencTus, ['amuiubsroHoBa (hopma
YpaBHEHUS IBUKCHUS

24. HeennHCTBEHHOCTb DPAa3[eJICHUS] NEPEMEHHBIX Ha «MaTepUaJIbHBIE» U «IIOJIEBBIE» KOMIIOHEHTHI,
PZW mpeobpazosanue (Ilaysp-Lluppay-Byneil), koMOHMHMpOBaHHBIE SJIEKTPOMArHUTHBIE MOABI B
BeIIeCTBE (TUTA3MOHBI)

. I BaHHE W MYJIGTHIIONBH J1 HHUE, NPUMEHCHHU ACTEMaM MaJjou
25. PZW eo0OpasoBaHue OJILHOE Pa3IoKECHHE eHeHHe K CHCTeMa ajno
pasMepHOCTH (HaHOCHCTEMaM)

26. Mogens [Ixeiimca-Kammunrca ([IK) mis aroma B pe3oHaTope, OCHOBHbBIE NMPUOMMKEHUS I €e
BbIBOZIA, €€ IPUMEHUMOCTD JJIs1 OIIUCAHUsI CUCTEM KBAHTOBOM ONTHKH.

27. lnnamuueckue ypasaenus ans moaenu K. [Tpubnmkenne Bpanaromeincs: CHCTEMbl KOOPAUHAT.

28. KpanToBBIC CcOCTOSHUS W HX JuHaMuka a1 wMomenn JIK, ocowmisomm — Padwm,
KOHCTPYKTHUBHAsI-IECTPYKTHBHAsL ~ JIMHAMHYECKass HHTep(EpeHIns, KoJalc MW BO3POXKICHUE
OCIHMJLISAIHAH.

29. O606menue monemu JIK Ha MHOTO aTOMOB, MPUMEPHI 71T HEOOJIBIIOTO KOJTUYECTBA aTOMOB, POJIh
BHEITHEH HaKaYKU

30. ®wusnueckue OCHOBBI M3MEPEHHH KBAaHTOBBIX COCTOSIHMH CBeTa, M3MEPEHUs OXHO(OTOHHBIX
COCTOSTHUH, H3MEPEHNE B3aNMHBIX KOPPEIALMI cBeTa

30. KpaHTOBasi JMHAMHKAa CHCTEMBI, CBS3b CO CTAaTHUYECKUMH XapaKTCPHUCTUKAMH, TaKUMH Kak
BEPOATHOCTH NEPEXoaa

31. ®uznueckas mpupoaa pejakcauii B KBAHTOBOW MeXaHUKe, THUIIBI PeJlaKCallri.

32. CBs3b penakcalyy 1 NaMATH B CUCTEME, MAPKOBCKHE M HEMAPKOBCKHE PEaKCallMOHHBIE IPOLIECChHI
33. CnocoObl TEOPETHYECKOTO OMMCAHMUS PEaKcallii B KBAHTOBOW MEXaHHKE

(TouHOE pelieHne, Teopus Bo3MylieHuH, Gopmanusm Jlunbnana, npubnmwkenne MapkoBa-bopHa)

34. OcHOBHOE ypaBHEHHUE AJI1 MaTPHULIbI INIOTHOCTH, IIPOCThIE MOJIENH PETaKCaIllH

35. Tonsitue uncroit geda3zupoBKy.

36. OcHOBBI KBAaHTOBOM Tiepeaun HHPOPMAITUU

[MpumMep dK3aMeHaIMOHHOTO OnieTa
buner 1.

1. CriocoObl omucaHuii KBaHTOBOTO COCTOsiHUSI mouisi: ypaBHenue Illpeawnrepa, ypaBHeHust (oH
Helimana-JInyBumig

2. PZW nmpeoOpazoBanne © MYJIBTUIONBHOE PAa3OXKECHWE, NPUMEHEHHE K CHCTEMaM MaJion
pa3sMepHOCTH (HaHOCHCTEMaM)

Kpurepun onennBanus



Onenka ommuuHo 10 OamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHBIC, DIIyOOKHE 3HAHUS YYEOHOW MPOrpaMMbl JUCIHMIUIMHBI, MPOSBISIOMEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
NPUMEHSATh X Ha IPAKTHKE TPH PEIICHUU KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBHIbHOE 000CHOBAHUE
HNPUHATHIX PELICHAMN.

Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCHUILUIMHBI U YMEHHE YBEPEHHO
IPUMEHATH UX Ha MPAKTHUKE MPH PEIICHNU KOHKPETHBIX 3aj]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.

Onenka OTIMYHO § OauioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xopomio 7 0aioB - BEICTABISIETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPpaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATHh IOJy4YEHHbIC 3HAHUS HA INPAKTUKE, HO HEIO0CTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Ouenka xopoio 6 6ajIoB - BBICTABISAETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh [IOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOpbIe HETOYHOCTH.

Onenka xopomio 5 0ajioB - BHICTABIISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAaHHUs HAa MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.

OreHka yIOBIETBOPUTEIBHO 4 Oajula - BBICTABISICTCS CTYIEHTY, IMOKa3aBLIEMY (parMeHTapHBIN,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapyILIEHUs JIOTHYECKON MOCIe0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIEero oOydeHus, u
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OreHka yIOBIETBOPUTEIBHO 3 Oajula - BBICTABISICTCS CTYIEHTY, IMOKa3aBLIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (popMynrpoBKax 0a30BbIX HOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH IporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYAOM MIPUMEHSET MMOJYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHTYAIIHH.

OneHka HeyIOBJIETBOPUTENIBHO 2 Oauia - BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJIbLICH 4acTH
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JOIyCKaeT TrpyOble OmHOKH B
(OpMyITHpPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh NOIYYCHHbBIC 3HAHUS TP PEIICHUN
THUIIOBBIX 33/a4.

OueHka HEYIOBIETBOPUTENbHO 1 Oajnm - BBICTABISAETCS CTYIEHTY, KOTOPHI HE 3HAeT OCHOBHOTO
coziepKaHusi yu4eOHOW MPOrpaMMBbl TUCHUILTUHEL, JTOMyCKaeT rpyOeiinire ommoku B (GOPMYIHPOBKAX
0a30BBIX TMOHATUH IUCLUIUIMHBI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNIne MPoueIypPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

JuddepeHuupoBanuplii 3a4€T MPOBOAUTCS B ycTHOW ¢dopme mo Owieram. B kaxmom Owiere
NPE/ICTaBICHO JBa TEOPETHUECKUX Bompoca. [Ipu mpoBepeHnH 3auéra M dK3aMeHa OO0ydaromemycs
npenocrapisiercs 30 MUHYT Ha moAroToBky. Ompoc oOydaromierocss He JOJKEH HPEBBINIATh OJHOTO
aCTPOHOMHYECKOTO Yaca.



