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AHHOTANMA

Hacrosimuii kypc mpencrasnsier u3 ceds BBEACHHUE B TEOPETHUECKYI0 HaHO(DOTOHUKY — ONMHCaHUE (PU3UKH
OITO-JIEKTPUYECKUX CUCTEM, IJIe CBET CHIIBHO B3aUMOAEHCTBYET C MaTepHAIbHBIMU 00bEKTaMH, UMEIOLINMU
pasMepsl MOpsAJIKa HECKOJIBKMX HAaHOMETpoB. IIpupoma cBeTa M COCTOSHHE BEIIECTBA B TaKUX CHCTEMax
SBJISIIOTCSL CYIIECTBEHHO KBaHTOBbIMU. HaHo(oTOHHMKA MrpaeT OorpoMHOE 3HAYCHHE IJIS CO3IAHUS CHCTEM
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 007acTh CBsS3aHbI C Pa3pabOTKOM M COBEPLICHCTBOBAHWEM METOJOB AJISi KOHTPOJIMPYEMOTO CO3JaHMA,
MaHMIYJSIOUHI, IEPENAYu U U3MEPEHUN KBAHTOBBIX COCTOSIHUM CBETA.

B xypce paccmarpuBaroTcs ciieayrone oCHOBHbIE BONpockl. [locTranoBka mpobiaeMbl B3aMMOIEHCTBHS CBETA
C BELIECTBOM M OIpeleleHue IIpeaMeTa KBaHTOBas onTuka. IIoBropeHHe OCHOB KIIACCHUYECKOH TEOpUU
3IIEKTPOMAarHUTHBIX BOJIH. BBeieHHE B KBAHTOBYIO TEOPHIO 3JIEKTPOMArHUTHOTO 1oJisi. Onucanue pa3inyHbIX
KBAaHTOBBIX COCTOSIHUH CBETa, UX CO3/laHUE, XapaKTEpUCTHKM U u3MepeHue. B3aumoneiicTBue cpera c
BEIIECTBOM B KJIACCHYECKOM M KBAaHTOBOM MHpPE, COBMECTHBIE KBAaHTOBBIE COCTOSIHMSI CBETAa M BELIECTBA.
Teoperuueckoe onucaHue U3MEHEHMsI COCTOSIHMH CBETa B HAHOCUCTEMAX, IPOCTbIE KBAaHTOBBIE CUCTEMBI C
HECKOJIbKUMH YPOBHSAMH, HauboJiee pacpoCcTpaHEHHbIE MOJIEIH, UCIIOJIb3yEMbIE B ONITUKE HAHOCHUCTEM, M X
a"anu3. OOmuMii MOIX0A K ONMCAHUIO OTKPHITBIX KBAHTOBBIX CUCTEM. BpeMeHHas 3BOIIOIHSI CBETA U KOHTPOJIb
cocTosHUH (OTOHOB B HaHOCHCTEMax. 3allyTaHHBIC KBAHTOBBIE COCTOSHHUS, KBAaHTOBBIC KOPPEISLUM M HX
n3Mepenus. [loTepst KOrepeHTHOCTH U KBaHTOBAsI pelaKkCarLysl.

Kypc moneseH tem, KTO X04eT 3aHUMAThCS WIIN IIPOCTO TO3HAKOMUTBCS ¢ KBAHTOBOM ONTHKOM M (PU3UIECKUMU
cUCTeMaMH, TJe OHa peajin3yercs, a TaKKe TEM, KTO XO4eT Y3HaThb O (PU3NUYECKHMX OCHOBaX KBAaHTOBOU
uHdopmaruku. Kypc cogepxut Bech HeOOXOAMMBINH MaTepuan U He TpeOyeT ClelHaIn3UpOBAHHBIX 3HAHMH.
OpnHako, Ui MOJIHOLIEHHOTO MOHMMAaHUSI Marepuaia TpeOyloTcsl 0a30Bble 3HAHUS KJIACCHYECKON MEXaHHKH,
SNEKTPOAVHAMMKH, KBAaHTOBOM MEXaHMKM M CTaTHCcTHUecKoil ¢u3uku. Kpome Toro, HeoOxoauMel Ga3oBbIe
3HAaHUSl BBICIICH MaTeMaTHKH, BKIOYas TEOPHUI0 OOBIKHOBEHHBIX Au(depeHunaIbHbIX YpaBHEHUH H
nuHeiHo# anreOpbl. KOHTponb 3HaHMI CTyIEHTOB NPOBOAUTCA B BHJE YydeTa AKTUBHOCTH CTYICHTOB,
OIIPOCOB, PEIICHNH 3a/1a4 U IK3aMEHa.

1. leau u 3apauu

eap AUCUMNIMHBI
Henbro u3ydeHus muciuIinabl «HaHo-(hoToHHKa» SBIsIETCS 3HAKOMCTBO CTYJACHTOB C (DU3UYECKUMH
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 IPOSBICHUSIMU KJIaCCUYECKOM M KBaHTOBOM IPUPOABI CBETa B IPUPOIE U
ONITUYECKUX MPHUOOpax, JaHO ONHCAHME CBETa KAaK COBOKYIHOCTH (aHCaMOJIsl) KBAaHTOBBIX YacTHII,
OOBSICHEHBI OCHOBHBIE METO/IbI KBAaHTOBOT'O OIMCAHUS CBETAa, PACCMOTPEHBI THIBI COCTOSHHMH CBETa,
CHOCcoObI €ro reHepalud W HW3MEpEHHs, JaHbl MPUMEPHl PAacueTOB KBAaHTOBOTO IOBEIACHHS CBETa B
IPOCTBIX ONTHYECKUX NpHOOpax, PacCMOTPEHa MPHUPOAA KBAHTOBBIX KOPPEISMH, CHOCOOBI HX
HU3MEPEHUH, MX CBSI3b C COCTOSIHMSMH CBETa, NPHUPOAA B3aMMOICHCTBHA CBETa C KBAHTOBBIMHU
HAaHOCHUCTEMAaMH, JIJaHO TEOPETUYECKOE OIMCAHHWE KBAHTOBBIX COCTOSHUM CBETa C MCIIOJIb30BaHUEM
MPOCTBIE MOAETH C HECKOJIBKUMHU YPOBHSIMHU, PACCMOTpPEHA MPUPOAA KBAHTOBOM JUHAMUKUA OTKPBITBIX
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 ocymectBisaTs kputnueckud | YK-1.1 Ananuzupyer npoOineMHyI0 CUTYaIuIo KaKk 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 SHaeTr W© CHOCOOEH  HCHONIL30BaTh B
nmpo)eCCUOHANBEHOW  NIeATEeNhbHOCTH  (PyHITaMEHTabHBIC
Hay4HbIC 3HAHUS B 00JacTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.3 [TonnMaeT MeXAUCIUIIMHAPHBIC CBS3U B O0OJIACTH
MareMaTHK ¥ (U3UKH U CHOCOOCH HMX MPHMEHSTh IPH
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 NmeeT npeacTaBieHrne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.3 Brnageer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIOIb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOH
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HayYHOW JESTEIbHOCTH 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 CnocoOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METO/bl NPH PEIICHUN HOBBIX 3a]a4, PUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJJaMU pEIICHMs], TOHNMAeT U YYUTHIBACT 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 CrnocobeH mNpuMeHSTh 3HaHUS B o0JacTu
(HU3UKO-MaTEMAaTHYECKUX HAyK JUIS PEeIICHUs IOCTaBICHHOM
3agaud, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
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

IIK-1.2 CnocobeH BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OICHUBATh KAUeCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mnpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3a7a4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

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

[MK-3.1 Tlonumaer npuMHOUNBI pPabOTHl HUCIOIB3YEMOTO
00opynoBaHuUs (cienmanu3upOBaHHBIX MAKETOB
MIPUKJIAJAHBIX TPOTPAMM)

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHUILINHE (MOLYJII0)
B pesynbTrare 0cBOGHHS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI

3HATb.

- MIPUHLUIBI KBAHTOBAHUS JIEKTPOMArHUTHOTO IOJIS 1 OCHOBBI KBAHTOBOW ONTHKH, PA3IAUYHS MEXKIY
MPOSIBJICHUSIMH KJIACCUYECKON M KBAaHTOBOM MPHUPOABI CBETA B IPUPOJIE M ONTUYECKUX MTPUOOPAX, THIIBI
COCTOSIHUHM CBETa, CIIOCOOBI €ro reHepali U U3MEPEHUs, IPUPOAY KBAHTOBBIX KOPPEISLHiA, CIIOCOOBI
UX W3MEpEHUH, UX CBsA3b C COCTOSHUSMHU CBETa, IPUPOLY B3aUMOIEHCTBHUs CBETAa C KBAHTOBBIMHU
HAHOCHUCTEMaMH, MPUPOY KBAHTOBOH IWHAMHKH OTKPBITBIX CHUCTEM, (PU3UUECKYIO NPUPOLY MOTEPH

KBAaHTOBOM KOTEPEHTHOCTH U peJIaKCalllu.

YMETb:

- HPAaKTUYCCKU MMPUMCHATb OCHOBHBIC TCOPCTUYUCCKUC MCTOAbI AJId ONMHCAHHA KBAHTOBOI'O OIIMCAaHHUA
CBCTAa, pacCHUTATb KBAHTOBOEC IMOBEACHUC CBETA B MPOCTHIX OINTUYCCKUX HpI/I60an, MOXCT OIluCaTrb
TCOPCTUYCCKU B3aI/IMO,I[eI>'ICTBHG CBCTAa C KBAHTOBBIMU HAHOCUCTCMAMHU UCIIOJIB3YS NPOCTHIC MOICIIN.

BJIAJIETh:

- 0a30BEIMU TCOPCTUICCKUMHU METOdaMU KBAaHTOBOM OITHKH JJI OIIMCaHUsA B3aPIMOI[eI>iCTBHH 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  KJIacCHUECKOE 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 OINTUYECKUX 4 2 6
npubopos. M3mepenus

B3auMmoneicTBue KBAHTOBAaHHOTO CBETA C

5 BemectBoM. CocCTaBHBIE MOJBLI CBETa U 4 2 6
MaTepuu

6 KBanTOBass MexaHuka cBeTa Ha MPOCTHIX 4 5 6
MOJIEISIX
Bpemennas  a3Bomrornus KBaHTOBBIX

7 CUCTEM, B3aUMOJCHCTBYOLIUX c 4 5 6
¢dboroHamMu U JIpyTUMH  MOJaMu
BO30Y>KICHUN BHEIIHEH CpeJibl
KBanrtoBeie KOppesiLun CBETA.

8 Wsmepenus u KOPPENAIMOHHBIE 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

VpaBHeHuss MakcBeiia, KyJlIOHOBCKAas KaJdMOpOBKA, pas3[elieHWe MO Ha MOTCHIHAIbHYIO |
POTOPHYIO YacTH, MOTCHLUHUANbHBIE M POTOPHBIC IEPEMEHHbIE JJISl ONHMCAHUS IOJsl, COOCTBEHHBIC
MOZBI CBETa, O0llee pelieHne ypaBHeHH MakcBesia yepe3 cOOCTBEHHBIC MOJbI, YpPaBHEHUS OIS
KaK JUHAMHUYECKUe ypaBHEHUs [ aMuibTOHA.

2. KBanToBoe omnncanue QJICKTPOMATrHUTHOTO ITOJIA



OOmuit moxxo K KBAaHTOBAHUIO T10JI5, KBAHTOBAaHHME B KYJIOHOBCKOM KaIMOPOBKE, aHAJIOTH UMITYJIbCa
M KOOpAMHAT JUIs KBAaHTOBOIO ONHMCaHUS TNois, ypaBHeHHe Illpenunrepa ans mouns, IOJIEBBIE
OIlEpaTopbl POXKIACHHUA U YHHUUYTOXKEHUS, 3JIEKTPOMarHUTHOE II0J€, KaK KBaHTOBBIM omeparop,
pa3joKeHue oreparopa Iojsi MO COOCTBEHHBIM MOAAM CBETA, KOMMYTAIIOHHBIE COOTHOILCHUS,
COOTHOIIIEHUS HeonpeneieHHocTH [ ei3enbepra u npobieMa H3MEepEHHI.

3. OmnmcaHue cBeTa Kak COBOKYIIHOCTU KBAHTOBBIX YaCTHII. Tumbel KBaHTOBBIX COCTOSHHUM M HX
XapaKTCPUCTUKHU

PasnmuuHbie cOCOOBI KBAHTOBOTO OMUCAHUS CBETA — BOJIHOBAs (DYHKIMS W MaTpuila TUIOTHOCTH,
cocrosiaust Poka, BaKyyMHOE cocTosiHue cBera — 3 ekt Kasumupa, KBa3uKIacCHIeCKHe COCTOSHHS
CBETA, KOTCPCHTHBIC U «CIUTIONICHHBIC» COCTOSHUS CBETa, KBAHTOBBIM KOT IllpemuHrepa, cBeT Kak
CTaTHCTHUYECKUH aHCaMOIIb.

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

FeHepaI_[I/ISI cocrossauii DoKa — aTOMHEIC PE30HATOPBI U HCJIMHCHHbBIC KpUCTaJlJIbl, TCHCpalua
KOTCPCHTHBIX COCTOHHHﬁ, «CIUTIOLICHHBIC» COCTOAHUA CBETA, 3JICMCHTAPHBIC OIITUYCCKUC HpI/I60pLI -
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 TPe0oOpa3OBaHUs, B3aMMOACUCTBHE CBETa C HAHOCTPYKTypaMH, JIUIOJIHHOE
paszioxxeHue, KOMOMHUPOBAHHbBIE MOJIbI CBETA ¥ MATEPHH, TIOJTAPUTOHBI U IJIa3MOHBI.

6. KBanToBas MexaHrKa CBeTa Ha MPOCTHIX MOJENSIX

OOt momxo/ K KBAHTOBO-MEXaHUYECKOMY OIMCAHUIO CBETA, OCHOBHBIE COCTABISIONINE, Oa30Bast
Monenb JIxeliH-KaMMuHTCa, TprOMIKEHNE BPAIIAOIICHCS CUCTEMBl KOOPAWHAT, OCIIMILTAIUN Padu,
CBSI3aHHbBIE KBAHTOBBIE COCTOSIHMSI CBETa M BEIIECTBA, CTyneHbku JlxeliH-KaMMuHrca 1 iMHaMuKa ee
COCTOSIHM, KOJIJIAIIC K BOCCTAHOBJIEHUE KBAHTOBBIX COCTOSTHUM.

7. BpeMeHHas1 9BOJIONHMS KBAHTOBBIX CHCTEM, B3aMMOJICHCTBYIOIIUX C (POTOHAMH U IPYTUMH MOJAAMHU
BO30Y>KJCHUI BHEITHEH Cpe/Ibl

OO0l momxon K M3YYEHHIO SBOJIOLUUHM OTKPBITHIX KBAHTOBBIX CHUCTEM, OOOOIICHHAs MOAEIb
HBOJIIOLIMM KBAaHTOBBIX CHCTEM, BpeMeHHoe ypaBHeHnue lllpemunrepa aist BOMTHOBOW (YHKIMH H
ypaBHenue JlmyBumnsa-¢pon Heiimana 1uisi MaTpuibl IUIOTHOCTH, KBAaHTOBas IWHAMHKA W TOTEPs
KBAaHTOBOI KOTEPEHTHOCTH, KBAaHTOBOE ypaBHEHME JlaH)KeBE€Ha, OCHOBHOE YpPaBHEHUE IUHAMMKH,
METO/I MHTETpajia Mo TPAaeKTOpUsM, (EHOMEHOIOTHYECKUE MOAXOAbl M mpubmmkeHne Mapkosa,
peslakcalysl KBaHTOBBIX CHCTEM C IaMATBIO, pejlakcalys ABYXYpPOBHEBOH CHUCTEMbl — CpaBHEHHE
HOAXO/OB.

8. KBaHTOBBIC KOoppeauuu CBCTA. I/ISMepeHI/IH U KOPPCIEINUOHHBIC XapaKTCPUCTUKU COCTOSTHUI
CBCTa

HexomyTaTuBHOCTE OmepaTopoB MO M KBAHTOBBIE KOPPEISLIUN, OCHOBHBIC BEIMYUHBI U UX CBSI3b C
U3MEPEHUSIMH, KOPPEJSLUY aMILIUTY U KOPPEJsUY UHTEHCUBHOCTEH, 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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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, W3ydarouuil TUCIUIUINHY, JOJKEH, C OAHOW CTOPOHBI, OBIAJETH OOIIMM MOHITHIHHBIM
anmapaToM, a ¢ JPYroil CTOPOHBIL, JOKEH HAYUUThCS IPUMEHATH TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.
B pesynbrare m3ydeHHs NUCUUIUIMHBI CTYACHT JOJDKEH 3HATh OCHOBHBIE ONpEAENEHUS M TOHATHUA,
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 Marepuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAaraéMpIx CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOM arTeCcTaluu.

[Mokazarenem BiajeHHs MarepHajoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCH IO TEMaM
JTVCIIATLIAHEL.

BaxHo 10OWTHCS MOHMMAaHUS M3ydaeMOro MaTepuala, a He MEXaHHYECKOTro ero 3armoMmuHaHus. [lpu
3aTPYNHCHUN W3Y4YEHUS OTIEIbHBIX TEM, BOIPOCOB, CIEAyeT oOpamiathCsi 3a KOHCYJIbTAIHSIMHU
MIpenoaBaTesio.

Bo3mokeH mpoMekyTO4HBIN KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad 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
kBaTuuKkanus: 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 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

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

OIIK-1.1 3HaeT W cHocoOEGH  HCIONb30BaTh B
npo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKH ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
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 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoei
npodecCuoOHaTBHON e TEHHOCTH

OIIK-2.3 Brnameer mnpodeccHoOHANLHONW TEPMUHOIOTHEH,
UCIOJNB3YyeMOH B COBPEMEHHOH  HAayYHO-TEXHHYECKON
aurepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
U3JIOKEHUSI PE3yJAbTaTOB HAyYHOW ACSTEIBHOCTH 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 CrocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSS 3HAHHS B
pa3IMUYHBIX 001aCTAX HAYKH (TEXHUKH)

OIIK-3.3 BiameeT aHaIUTHYECKUMHM U BBIYHUCIHTEIHLHBIMHU
METOJJaMH pelIeHMs], TOHUMAeT U YYUTHIBAET HA MPaKTHUKE
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 TpUMEHSTh 3HaHWS B  0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1auk, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
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  BbABHrarh THIIOTE3bl, CTPOHUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMUA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATh KAYECTBO pa3paboTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThdueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

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

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCIOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare usydenus aucuuiuiniel «HanogoTonukay o0ydaromuics 10mKeH:

3HAThb:




- MIPUHLUIBI KBAHTOBAHUS JIEKTPOMArHUTHOTO IOJIS 1 OCHOBBI KBAHTOBOW ONTHKH, PA3IAYHS MEXKIY
MPOSIBJICHUSIMH KJIACCUYECKON M KBAaHTOBOM MPHUPOABI CBETA B IPUPOJIE M ONTUYECKUX MTPUOOPAX, THIIBI
COCTOSIHUHM CBETa, CIIOCOOBI €ro reHepali U U3MEPEHUs, IPUPOAY KBAHTOBBIX KOPPEISLHiA, CIIOCOOBI
UX W3MEpEHUH, UX CBsA3b C COCTOSHUSMHU CBETa, IPUPOLY B3aUMOIEHCTBHUS CBETAa C KBAHTOBBIMHU
HAHOCHUCTEMaMH, MPUPOY KBAHTOBOH IWHAMHKH OTKPBITBIX CHUCTEM, (PU3UUECKYIO NPUPOLY MOTEPH
KBAaHTOBOH KOT€PEHTHOCTHU U PEJIaKCaLUHU.

YMeThb:

- MPAKTUYECKU MPUMEHATh OCHOBHBIC TEOPETUUYECKUE METObI JJIsl ONMHCAHUS KBAHTOBOIO OMHCAHUSA
CBETa, PacCUMTaTh KBAaHTOBOE TMOBEJCHHE CBETA B MPOCTHIX ONTHYECKHUX MPHOOpax, MOXKET OMHCATh
TEOPETUYECKHU B3aUMOJICHCTBUE CBETA C KBAHTOBBIMU HAHOCUCTEMAMH UCTIONB3Ys MPOCTHIE MOJIEIIH.

BJaJeTh:

- 0a30BEIMU TCOPCTUICCKUMHU METOdaMU KBAaHTOBOM OITHKH JJI OIIMCaHUsA B3aHMO,Z[eI>iCTBPIH CB€Ta C
HaHOCHUCTCMaMH.

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

C 1menpl0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro Marepuana MpOBOAUTCS YCTHBIH ONpoC 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

CriocoObl  ONMCaHWi KBaHTOBOTO COCTOsiHMS Toisi: ypaBHeHue lllpenunrepa, 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 cocrosHuii Poka Kak KBAaHTOBBIX yacTull (()OTOHOB), MpeACTaBICHUs (OTOHA B
MPOCTPAHCTBE, U3MEPEHUs (POTOHA

13. Oneparop 'amunbsrona ans noneit, npencrarienue [eizenOepra u ypaBHeHus [eilizenOepra amns
OIIepaTopPOB MO

14. Omneparopsl 4ncia, UMITyJIbCa U SHEPTUU (POTOHOB

15. Bo3moxnbpie cocTossHUST (DOTOHOB ((hOKOBCKHE, KOTEPEHTHBIE, CIUTIOIICHHEIC, TeMIIEpaTypHEIE),
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  ONMCcaHWii KBaHTOBOTO COCTOsiHMS Toisi: ypaBHeHue lllpenunrepa, 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. NnTepnperanus cocrosanii Poka Kak KBAaHTOBBIX 4acTull ((DOTOHOB), TpeACTaBICHUsT (OTOHA B
MPOCTPAHCTBE, U3MEPEHUS (POTOHA

13. Omneparop 'amunsrona ajsi noneit, npencrasienue [eizenOepra u ypaBHeHus [enzenbepra amns
OI1EpaTopoB IOJIs

14. Omepatopsl 4ncia, UMITYJIbCa U SHEPTUU (POTOHOB

15. Bo3moxHbie cocTosiHuS (POTOHOB ((OKOBCKHE, KOTEPEHTHBIE, CILTIONICHHBIC, TEMIIEPATYPHBIE),
YHCThIE, CMEIIAHHBIE, CIOCOOBI ONPEAeICHHS

16. CiocoObI mosyueHust pa3HbIX COCTOSIHUM (DOTOHOB Ha MPAKTHKE

17. BakyymHOe (OCHOBHOE) COCTOSIHHME IIOJIs, €ro MpHpoda, (uU3MUecKue HposiBiacHUs, 3(dexr
Kaszummupa, KBaHTOBBIE (IyKTyallMu IOJIS

18. KoMmMyTaIioHHbIE COOTHOIIIEHHUS ¥ KBAHTOBBIC (DITYKTYAI[UH MMOJIsI, (UIYKTYaIlH [T Pa3HBIX THIIOB
COCTOSIHUI

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

20. IIposiBneHns KBaHTOBOI MPHUPOJBI CBETA B MPOCTHIX ONTHYECKUX MpHOOopax (3epkaja, OTpakaTein),
KBAHTOBBIE OIITUUECKUE CXEMBI.

21. Unes skcniepumenta XoHra-Oy-MaHjenss Ha COBMAJIEHUS] perducTpaivu (OTOHOB, M3MEPSEMbIE
¢u3nvecKre BeTMIYUHBI

22. O6II_II/IC MNPUHIUIIBI TIOCTPOCHUA TCOPUU IJI OIMMCAaHUA BBaHMOHeﬁCTBHﬂ SJICKTPOMATrHUTHOT'O ITOJIA
1 Marepun, «KMUHUMAJIbHOEC B3aHUMO/JICHICTBHE

23. I'aMuIBTOHMAH CHCTEMBbl — BKIJIAJ IOJIA, Marepuy, MX B3aumogneiicTBus, I'ammibToHOBa (opma
YpaBHEHUS IBUKCHUS

24. HeennHCTBEHHOCTb pa3A€iCHUS NEPEeMEHHBIX HAa «MaTE€pPHUaJbHBIE» M «IOJIEBbIE» KOMIIOHEHTHI,
PZW mpeobpazosanue (Ilaysp-Lluppay-Byneii), koMOMHMpOBaHHBIE 3JIEKTPOMArHUTHBIE MOABI B
BeIIeCTBE (TUTA3MOHBI)

. I BAaHHE W MYJIGTHIIONBH J1 HHE, NPUMEHECHU WCTEMAM MaJlon
25. PZW eo0OpasoBaHue OJILHOE Pa3IoKEHHE eHeHHe K cHucTeMa ano
pasMepHOCTH (HaHOCHCTEMaM)

26. Mogens [xelimca-Kammunrca (JIK) mist atoma B pe3oHarope, OCHOBHBIE NPUOIKEHHS Ui €€
BbIBOZIA, €€ IPUMEHUMOCTD JJIs1 OIIUCAHUsI CUCTEM KBAHTOBOM ONTHKH.

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

28. KsanToBhlic cocrosHMA W WX JguHamuka grg mozenm  JIK,  ocmmmismum  Pabw,
KOHCTPYKTHUBHAsI-IECTPYKTHBHAsL ~ JIMHAMHYECKass HHTep(EpeHIns, KoJalc MW BO3POXKICHUE
OCIHMJLISAIHAH.

29. O606menne monenu JIK Ha MHOTO aTOMOB, IPUMEPHI JUIsi HEOOIBIIOTO KOJIHYECTBA aTOMOB, POJIh
BHEITHEH HaKaYKU

30. ®wusnueckue OCHOBBI H3MEPEHMH KBAaHTOBBIX COCTOSHHMH CBETa, WU3MEPEHHS OAHO(POTOHHBIX
COCTOSTHUH, H3MEPEHNE B3aNMHBIX KOPPEIALMI cBeTa

30. KBanroBasi QMHaMHKa CHCTEMBI, CBS3b CO CTAaTHYECKHMMH XapaKTEPUCTHKAaMH, TAKHMH 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. CrocoObl omnucaHWii KBaHTOBOTO COCTOSIHWsI Tonsi: ypaBHeHue lllpemunrepa, ypaBHeHus (GoH
Helimana-JInyBumig

2. PZW nmpeobOpa3zoBaHHE W MYJBTHUIIONBHOE pa3IOKEHUE, NPUMEHEHHE K CHCTEMaM Malloi
pa3MepHOCTH (HAHOCHCTEMaM)

Kpurepun onennBanus



Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIC, DIIyOOKHE 3HAHUS YYEeOHOW TWPOrpaMMbl IHCHUILIHHBL, TPOSBIISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
NPUMEHSATh X Ha MPAKTHKE MPU PEIIeHHH KOHKPETHBIX 3aj1a4, CBOOOIHOE U MPAaBUIbHOE 000CHOBAHUE
HNPUHATHIX PELICHAMN.

Ouenka ommmMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCLHHUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.

Onenka oOmIMYHO § Oa/uIOB -  BBICTABISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PEHICHUH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSATHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xoporio 7 0aioB - BBICTABIISETCS CTYACHTY, €CJIM OH TBEPJO 3HAET Marepuall, TPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymeeT HPUMEHATh IOJy4YCHHbIC 3HAHUS Ha MNPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Ouenka xopoio 6 6ajoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOpbIe HETOYHOCTH.

Onenka Xopomio 5 6ajuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT INPUMEHATH MOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.

OreHka ymOBIETBOPUTEIbHO 4 Oaiia - BBICTABISETCS CTYICHTY, MOKa3aBIIEMY (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieibl yueOHOW MpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIero oOy4eHus, U
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OreHka yIOBICTBOPUTEIbHO 3 Oamia - BBICTABISETCS CTYICHTY, MOKa3aBIIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B H3JIOKEHHHM IPOrPaMMHOrIO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHOW porpaMmbl, HEOOXOAUMBIMHE JUTS TaJIbHEHIIEro o0ydeHus U
C TPYAOM MIPUMEHSET MMOJYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHTYAIIHH.

OneHka HEyJOBJIETBOPUTENBHO 2 Oalia - BBICTABISIETCA CTYACHTY, KOTOPBII HE 3HAaeT OOJNbIIEH YacTH
OCHOBHOTO COAEp)KaHUs y4eOHON IpOorpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(OpMyIHPOBKaX OCHOBHBIX IMPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TPH PEIICHUN
THUIIOBBIX 33/a4.

OueHka HEYNOBIETBOPUTENbHO | 0aml - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
coziep)KaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKu B (popMyITupoBKax
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHHUS THIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

JuddepennmpoBannpiii 3a4€T MPOBOAUTCS B YCTHOH Qopme 1o Owneram. B kaxmom Ouere
MPE/ICTABICHO JBa TEOpPETUUECKUX Bompoca. [Ipum mpoBerneHuy 3a4éra W dK3aMeHa OOydaromemycs
npenocrapisiercs 30 MUHYT Ha moAroToBky. Ompoc oOydaromierocss He JOJKEH HPEBBINIATh OJHOTO
aCTPOHOMHYECKOTO Yaca.



