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1 ]_le.]'ll/l H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

eanb (eH) OCBOCHHS TUCITATUIMHBI:

OcBoenne xommerenuuid OIIK-1, 3 B mpomecce oO0y4eHHMS OCHOBaM KBAaHTOBOM MEXaHUKH M
(GopMHpOBaHHE Y CTYIEHTOB IIEJIOCTHOIO IPEACTaBIECHUS O SIBIEHUSAX M IpOLEeccax, OTHOCALIMXCS K
TaHHOMY pa3feny (pu3muK.

3amaun:
N3yuenne maTeMaTH4YeCKOro arapaTa ¥ OCHOBHBIX MPUHIIMIIOB KBAaHTOBOW MEXaHHMKH, a TaKKe

npuoOpeTeHre HaBBIKOB PELICHUS 3a/1a4 10 JAHHOW AUCUIUIUINHE.

2 MecTo JUCUMILIIMHBI B CTPYKTYpe 00pa30BaTe/ibHO NPOrpaMMbl

JuctumimHa oTHOCHTCS K 0a30Boit yactu 0yioka [l «{ucurimmHb! (MOTYITH )

[TpepexBusuThl qucummiunsl: 51./1.5.18 Onmuxa

[TocTpexBuzuThl nucuurmuuel: b1./].B.3 Maenumnas peraxcayus u memoowvl paduocnekmpocKonuu

3 TpeGoBanus K pe3yjabTaTaMm 00yYeHUs MO TUCIUIINHE

Hpouecc HU3YyUYCHUS NUCHUIIJIMHBI HAITPABJICH HaA (I)OpMI/IpOBaHI/IC CJICAYIOIIUX PE3YJIbTAaTOB O6y‘IeHI/I${

Konx 1 HauMeHoBaHue
bopMupyeMbIX
KOMIIETEHIINH

KO,Z[ 1 HAMMCHOBAHUC
HHAUKATOpa JOCTHXKCHUA
KOMIICTCHIIUHN

[Tnanupyemble pe3yabTaTbl 00y4eHUs 110
JUCIUILIMHE, XapaKTEPU3YIOLIUE ITaIlb
(dhopMHUpOBaHUS KOMIIETEHIIMH

OIIK-1 Cnocoben
PUMEHSTH 0a30BbIC
3HaHUS B 00JaCTH
¢bu3uKu 1 paanoPpU3NKu
1 MCII0JIb30BaTh UX B
npodeccnoHanbHOM
JESTEIILHOCTH, B TOM
qucine B cepe
MeIaroru4ecKom
JeSITEITbHOCTH

OIIK-1-B-1 3HaeT ocHOBHBIE
MOHATHUS U 3aKOHBI (PU3UKU U
JPYTUX €CTECTBEHHBIX HaYK,
METObl MATEMaTHYECKOTO
aHaJin3a, anredpbl U reoOMeTpUH
OIIK-1-B-2 Ymeer pemath
CTaHJIapTHbHIE
npodeccuoHaIbHbIE 3a/1a41 C
MIpUMEHEHHEM (PU3HKO-
MaTeMaTHYeCKUX U
€CTECTBEHHOHAYUYHbIX 3HAHUU,
METOJIOB HAYYHOTO aHaIM3a U
MOJIETUPOBAHUS

3HaTh:

- OCHOBHbIE NPUHIIUITBI KBAHTOBOM MEXaHH-
KU;

- MaTEMaTUYECKHUH armapar KBaHTOBOM Me-
XaHHKH;

- OCHOBHBIE YPaBHEHMS KBAHTOBOW MEXAHUKH.
Ymerhb:

- pemarhb CTaHJapTHbIE MPO(eCcCHOHANbHbIE
3aJ1a4M ¢ IpUMEHEHUEM (PU3HKO-
MaTEMaTHYECKUX U €CTECTBEHHOHAYYHBIX
3HaHUM.

Baajgern:

- HaBbIKaMU UCIOJIb30BaHUS B
npo¢eCCHOHATILHOMN 1eATEIbHOCTH 0a30BBIX
3HaHUHU B 007acT PU3MKHU U pagroQU3HKH.

OIIK-3 Cnocoben
MMOHUMATH TPUHIIHAITHI
paboThI COBPEMEHHBIX
WH(pOPMAITMOHHBIX
TEXHOJIOTHH U
HCIIOIL30BaTh UX JIJIS
penieHus 3anaqy
npo¢eCcCuoHATBHON
JIeSITEIbHOCTH

OIIK-3-B-1 3HaeT ocHOBHOE
coJiepKaHNEe COBPEMEHHBIX
MH(OPMAIIMOHHBIX TEXHOJIOTUH U
BO3MOYKHOCTH COBPEMECHHBIX
MPOTPaMMHBIX CPEJICTB
OIIK-3-B-2 YmMeet BHIOHpATH
COBpeMeHHbIe NH()OPMAIIMOHHBIC
TEXHOJIOTUH H MTPOTPAMMHEIE
CpeICTBa, ISl pEIICHUS 3a/1a4
npodecCuoHaATBHON
JeSITEeIbHOCTH

3HaTh:

- OCHOBBI HTH(OPMAITMOHHBIX TEXHOJIOTHH U
BO3MO>XHOCTH TIPOTPAMMHBIX CPECTB.
Ymernb:

- BBIOMpPATH IPOrPaMMHBIE CPENICTBA AJIs
pelreHus 3aaaq npodeccnoHaIbHOM
EeITEILHOCTH.

Baajnersn:

- 0a30BBIMH 3HAHHUSIMH 110 HHPOPMAITHOHHOM
0e30IacHOCTH.




4 CTpyKTYpa M coiep:KaHue I1CUHIINHbI

4.1 CTpyKTypa IMCHUATINHBI

OO0mias TpyA0€MKOCTh JUCIUILUIMHBI COCTABIISIET 7 3a4E€THBIX eMHMUIL (252 akaIeMUUECKUX Yaca).

TpynoeMKoCTb,
Bun pabotet aKaJIeMIYECKHUX YaCcOB
4 cemecTp 5 cemectp BCETO
OO0masi Tpy10€MKOCTh 108 144 252
KonraktHasi pabora: 50,25 35,25 85,5
Jlexuum (JI) 34 18 52
[Tpaxtrueckue 3ansatus (I113) 16 16 32
Koncynpranuu 1 1
ITpomerxyTouHas arrectanus (3a4eT, SK3aMeH ) 0,25 0,25 0,5
CamocrosiTe/ibHas1 padoTa: 57,75 108,75 166,5
- nPOpaboOmMKa u NOGMOpeHue NeKYUOHHO20 Mamepuaia u
Mamepuana y4eOHUK08 U y4eOHbIX NoCoOULL;
- UsyyeHue pazoenos Kypca 8 cucmeme 21eKmpoHHO20
0byueHus;
- U3yyeHuUe pazoenos Macco8020 OMKPLINO20 OHAAUH-KYPCA
«Keanmosas gusuxay;
- N0020MOBKA K NPAKMUYECKUM 3AHAMUAM,
- 10020MOBKA K pYOENCHOMY KOHMPOJIO.
Buja nToroBoro KOHTpoJIs (3a4eT, IK3aMeH, 3a4er IK3aMeH
auddepeHUpoBaHHBIN 3a4eT)
Paznensl AucUUIIINHBL, H3ydaeMble B 4 ceMecTpe
KomnnuectBo yacos
Ne ayIuTOpHAast
pasnena HaunmenoBanue pasnenos BCero aGoTa BHEay/I.
T 13 | 1P paboTta
1 OKcrnepuMEeHTaJIbHbIE (PaKThl, JI€KaIe B OCHOBE 12 4 2 6
KBaHTOBOI MEXaHUKHU
2 MaremaTnueckuii annapar KBaHTOBOM MEXaHUKHU 20 6 4 10
3 Ypasuenue [llpeaunrepa, ero OCHOBHbIE CBOMCTBA 12 4 - 8
4 OnHOMEPHOE TBUKEHNE 20 6 4 10
5 MomeHT kKonn4decTBa IBHKEeHHS. YeTHOCTD 14 4 2 8
COCTOSTHUS
6 JIBUKeHHEe YaCTHUIIbI B LICHTPAJILHOM TOJIE. 20 6 4 10
Bonopononono6usiii arom. OTHOBAJIGHTHBIN aTOM
7 KBaHTOBOMEXaHUYECKOE OTIMCAHHUE CITUHA 10 4 - 6
YACTHUIIBI
Hroro: 108 34 | 16 58
Pasnensl AUCIHTIINHBL, H3ydaeMbIe B 5 ceMecTpe
KommuecTBo yacos
Ne ayIuTOpHast
pasena HaumenoBanwue pa3aenon Beero paora BHeay/I.
T 113 | P paborta
8 [TpubmmKkeHHbIE METOIbI BBIYUCIICHUS 54 8 8 40
COOCTBEHHBIX 3HaYEHHMH U COOCTBEHHBIX QYHKIUI




KonnuecTBo yacoB
Ne HawnmenoBaHue pa3aenos AyAITopHa BHEayI.
paszena BCETO pabota aGoTa
a|m[a | P
onepartopa ['ammibTOHA
9 MHOT03JIEKTPOHHBIE ATOMBI 47 6 4 35
10 ATOM B 2JICKTPUYECKOM M MAarHUTHOM I10JI¢ 43 4 4 35
Uroro: 144 18 | 16 110
Bcero: 252 52 | 32 168

4.2 ConepxxaHue pa3/iesioB IUCHUNIHHBI

1 JkcnepuMeHTANbHBIE (DAKTHI, JeKalHe B 0CHOBE KBAHTOBOI MeXaHUKH

KopmyckynsipHO-BOJIHOBOM  Jyanu3M CBOWCTB cBeTra. OJHeprus kBaHTa. @opmyna [lianka.
doroaddexr. Dpdextr Komnrona. [Tocrynarer bopa. bopoBckas reopust atoma Bomopoaa. OnbiT @panka u
I'epua. OnbiT HTepna u I'epnaxa. IIpocTpaHCTBEHHOE KBAHTOBAHUE.

2 MaTteMaTH4eCKNH annmapar KBAHTOBOW MeXaHUKHU

Bonnosas ¢ynkuus. [IpuHuun cyneprnosunuy. Y cioBue HOpMUPOBKU. CTaTUCTHUECKOE TOJIKOBAaHUE
BoHOBOM (yHkuuu. Cpennue 3HaYeHHs (usndecknx BenuyuH. OnepaTopsl (U3WYECKUX BEIWYHH.
CoOcTBeHHbIE ~ 3HAa4YeHHs U COOCTBEHHble  (DYHKIMM  ONEpaTopoB.  TpaHCIOHUPOBAHHBIM,
SPMUTOBOCOIPSDKEHHBIN, 00paTHbIil onepaTtopsl. IIpousBenenue omepatopoB. Kommyratopel. CBoiicTBa
COOCTBEHHBIX (YHKLUMH ONEpaTopoB, UMEIOLIMX TUCKpeTHbIN crekTp. CBoiicTBa COOCTBEHHBIX (DYHKIMH
OIIepaTOpPOB, MMEIOLUX HENpPEpPBhIBHBIA crekTp. OnucaHue COCTOSHUNA € MOMOIIbI0 MaTpPHUIbl IIOTHOCTH.
CooTHolIeHne HeonpeAeIeHHOCTEH 11 (PU3MUECKUX BEIUYMH.

3 YpaBHenue lllpeaunrepa, ero ocHoBHbIe CBOICTBA

IIpenenpHblld MEepexo] OT KBAHTOBOM K KIIACCMYECKOW MeXaHuKe. HecraunoHapHOe ypaBHEHHE
[Ipenunrepa. OcHoBHBIE cBoicTBa ypaBHeHHs lllpenunrepa. [110THOCTH BEPOSITHOCTH M IJIOTHOCTH TOKa
BepoATHOCTH. CTallMOHApHBIE COCTOSIHMSI, UX OCOOCHHOCTH. V3MEHeHHe CpeIHHUX 3HAYeHHH (PU3NYECKHX
BEIMYMH C TeyeHueM BpemeHH. KBanToBbie ckoOku Ilyaccona. Teopembr Opendecrta. NuTerpab
KBaHTOBBIX ypaBHEHUH ABIkeHus. O01ue cBoiicTa pemeHuit ypasuenus penunrepa.

4 OnHOMeEpHoOe ABHKEeHHE

OOue cBOMCTBa OAHOMEPHOIO NBMKEHHUs. YacTuiia B MPSIMOYTOJNbHOM MOTEHLMANIbHOM sMe C
OECKOHEYHBIMU CTEHKAMHM M CTEHKAaMU KOHEYHOM BBICOTHI. ['apMOHMUYECKHMH OCHMWIUIATOP B KBAHTOBOM
MexaHuke. J[BHKeHue B OJHOPOJHOM Toyie. J[BMXKEHME 4YacTUIbl HaJ IMOTEHLUAIBHBIM OapbepoM |
MOTeHIMaIbHOU AMOil. [IpoxokieHue yacTul yepe3 noreHuuanbHbli 6apeep. Koadduumentsr oTpakeHus u
IIPOXOXKACHMs. JIBMKEHHE B NEPUOAMYECKOM IoJ€. 30HHAs CTPYKTypa HSHEPreTHYECKHX COCTOSHHI.
Teopema bioxa.

5 MoMeHT KoJn4YecTBA ABMKeHUA. YUeTHOCTH COCTOAHUSA

Onepatop MomeHTa uMIyibca. KommyranuoHHble cooTHomeHHs. COOCTBEHHBIE 3HAYCHHUS U
COOCTBeHHBIE (YHKIIMH OIEpaTOPOB KBaJpaTa MOMEHTAa HMMITYyJIbca M MPOEKIIMM MOMEHTa WMIyJabca Ha
BBIZICJICHHOE HarpasiieHne. OpOUTaAIbHOC W MarHUTHOE KBAHTOBBIC YHCIA. BEKTOpHOE CIOKEHHE IBYX
MomeHTOB. [IpaBuno TpeyronbHuka. Koaddunmentsr Knebma-I'opgana. YetHocTs coctostaus. [IpaBuio
CJIOKEHUS YETHOCTEH. 3aKOH COXpaHEHUS YETHOCTH.

6 /IBusKeHHME B IEHTPAJIBLHOM ToJie. Bomopoaonoao6ublii atoM. O1HOBAJIEHTHBIH aTOM



VpaBuenne lllpenunrepa s paauanbHON 4YacTH BOJTHOBOM (DYHKIIMM YaCTHUIIBI, JBIDKYIICHCS B
HEHTPAJIIbHO CUMMETpU4YHOM Tmosne. CBOOOJHOE MBM)KEHHE YacTHIBI C OIpPEICIICEHHBIM 3HAYCHHEM
opOuTaIBLHOTO MOMEHTA. [/[BikeHne B c(hepuueCKU-CUMMETPUYHON MPSIMOYTOIBHON MOTEHIIUATBLHON sIME C
0ECKOHEYHBIMU CTEHKaMU M CTEHKaMH KOHEYHOH BBICOTHI. J[BMXKeHHE B KyJIOHOBCKOM mojie. KBaHTOBbIE
YHUCIIA, XAPAKTEPU3YIOIINE COCTOSIHUE 3JEKTPOHA B aToMe. KpaTHOCTH BBIpOXKJEHHUs ypoBHeEW. lIpuunna
BBIPOXKACHUSA. JIUCKPETHBI M HENpEephIBHBINA CIEKTPHl. BOJIHOBBIE (YyHKIMHM BOIOPOJONOA0OHOTO aToMa.
CpaBHeHue 0OpOBCKOM TE€OpHUH C KBAaHTOBOM. [IBMKeHHE AJIEKTPOHA B OJHOBAJICHTHBIX aTOMaXx.

7 KBaHTOBOMEXaHHYECKOE ONMCAHHE CIIHHA YacTHUIbI

OKCIIEpUMEHTAJIBHBIE JI0KA3aTelIbCTBA CYIIECTBOBAaHUSA CHUHA dJekTpoHa. Omeparop couHa.
Kommyrannonnsie cootHomenus. Marpunsl [laynu. CoOCTBeHHBIE 3HAY€HHST M COOCTBEHHBIC (YHKIIUH
OIIEpaTOpPOB KBaJparTa CIIMHA U IPOEKIUH CIIMHA Ha BBIACICHHOE HAaIlpaBIeHUE AJs ciydas s=1/2.

8 IlpudjamnxkeHHble METOAbl BbHIYMCJIEHHSI COOCTBEHHBIX 3HAYEHHI M COOCTBEHHBIX (PYHKIIUIA
oneparopa 'aMmuibToHA

KBasukiaccuueckoe mpuOmmKeHne. Y clioBre MPUMEHUMOCTH KBa3UKIIACCHKH. BoHOBas GyHKIMS B
KBa3MKJIaccuueckoM npubmmxkenuu. IlpaBuno kBantoBanust bopa-3ommepdensaa. IlpoxoxkaeHne yacTUiibl
Yyepe3 IMOTCHIUANbHBI Oaphep. Teopust BO3MYLICHHH B CTAallMOHAPHBIX COCTOSHHSX C JAMCKPETHBIM
cuektpoM. Teopust BO3MyLIeHUI NpU Hanuuuu BbIpokIeHus. CekyisipHoe ypaBHeHHE. Bo3mynieHws,
3aBucsAIIME OT BpeMeHHU. [lepexonbl oA BIMSHUEM BO3MYILEHHs, JEUCTBYIOIIETO B TEUEHHE KOHEYHOIO
BpeMeHHU. llepexonpl noJ BIMsSHUEM NEPUOAUYECKOrO BO3MylLIeHUs. Ilepexonbl B HENPEPBHIBHOM CIEKTPE.
BapuanmoHHsIif MeTO pacyeTa COOCTBEHHBIX 3HAUEHH oreparopa [ aMmibToHa.

9 MHOr03/1eKTPOHHbIE ATOMBI

ToxnecTBenHble yacTHIbl. CHMMETPUYHBIE ¥ AaHTUCUMMETPHYHBIC BOJHOBBIE (PpyHKIMH. [IpuHImm
[Taynu. DHeprus OCHOBHOI'O COCTOSIHMSI aToma renus. Bo30yx/ieHHble COCTOSIHUSA: OPTOTeNINi U Napareuii.
OOmennast »Heprus. CHHIJTIETHBIE | TpPUIUIETHBIE YpOBHU dHepruu. (CamMocOriacoBaHHOE TOJe.
OnnouactuyHoe npuOmmxkenue. Cucrema ypaBHeHui Xaptpu-doka /Ui onpeneneHusi 0JHOIIEKTPOHHBIX
BOJIHOBBIX (DYHKUMN W 3HEpruil. Yder KOppeisiuil B JABM)KEHHUU 3JIEKTPOHOB. CTAaTUCTHUUECKUHA METOJ
Tomaca-®epmu. [lepunoauueckas cucrema MenzaeneeBa. CocTosiHUE AJIEKTPOHOB B aTroMe. CHeKTpasbHbIE
tepMel. [IpaBuia Xynaa.

10 ATtom B AJIEKTPUYECCKOM U MArHUTHOM I10JI€

[TpocToii u cinoxHbIA 3¢ ¢dekThl 3eeMaHa ¢ TOYKU 3peHUs] KBaHTOBOM Teopuu. KBaHTOBas Teopus
JMHEWHOTo U KBaapaTuuHoro 3pdextos lTapka.

4.3 [lpakTuyeckne 3aHATHA (CEMUHAPDI)

Ne Kon-Bo
Ne 3ansaTHa Tema
paszgena 4acoB
1 1 Pemenue 3ama4 Ha poroapdekt, apdexr Komnrona, noctynarel 2
bopa
2-3 2 BonnoBas ¢yHKIUS, YCII0BHE HOPMUPOBKH, CPEAHUE 3HAYCHHUS 4

busnueckux BenuyuH. OnepaTopsl B KBAHTOBOW MEXaHHKE.
CoOcTBeHHbIE (YYHKIIMH, COOCTBEHHBIC 3HAUCHUSI.

4-5 4 Yactuia B 0THOMEPHOU MPSAMOYTOJIbHON OTEHLIUAIBHOM SIME. 4
IMapmonunueckuit ocuusuisitop. [IpoxoxaeHue yepes
NOTEHIMAJIbHBIE Oapbephl.

6 5 OOmme cBOMCTBAa MOMEHTA KOJIMUECTBA ABMKeHUS. ClIOXKEeHNE 2
MOMEHTOB.




No Kon-Bo
Ne 3angaTus Tema

paszzuena 4acoB
7-8 6 CocCTosSHUS TUCKPETHOTO CIEKTPa B IEHTPATBHBIX MOJIIX. ATOM 4
BOJIOPOJIA.
9-12 8 [IpaBuno kBantoBanus bopa-3ommepdenbna. [Ipoxoxaenne 8

YaCTHUIIBI Yepe3 MOTEHIHABHEIN Oapbep. Teopust Bo3MyIeHHid 6e3
BBIpOXKICHUA. Teopus BO3MYIIEHUI MPU HAIMYHUH BBIPOKICHHUS.
BeposiTHOCTH TIepex010B MEX1y COCTOSIHUSIMU TUCKPETHOTO
criekTpa. Bapuanmonuneiii Mmetos Puria.

13-14 9 Pemenue 3a1a4 Ha COCTOSIHUE DJIEKTPOHOB B aTOME, HAXOXKICHUE 4
TEPMOB JIJIsl Pa3HbIX 3JIEKTPOHHBIX KOH(UTypanuii.

15-16 10 Pemenue 3amay Ha s dexrsl 3eemana u [llrapka. 4
Utoro: 32

5 YyeOHO-MeTOAMYECKOE 00ecTIeYeHHe TUCIHILINHBI
5.1 OcHoBHas 1uTEpaTypa

1. Uponos, U. E. KanroBas ¢usuka. OcHoBHbIE 3aK0HBI [ TekcT] : yuebd. mocobue s By30B / U. E.
Hponos. - M. : Jlaboparopus 6a30BbIx 3Hanui, 2001. - 272 c. : un - ISBN 5-93208-055-8.

2. Uponos, U. E. 3anaun no kBautoBoil ¢usuke [Teker] : yuebd. mocobue ans By3oB / U. E. Mponos.-
2-¢ 3., uctp. - M. : ®usmaraut ; CII6. : HeBckuit Juanekr : JIB3, 2001. - 216 c. : un. - (Texauueckuit
yausepcurer) - ISBN 5-93208-056-6.

5.2 JlonoiHuTE IbHAS JINTEPATYpPa

1. Bapanosckuii, B. 1. KBanroBas mexanuka u kBaHtoBas xumus [Tekct] : yueOHOe mocobue / B. U.
bapanoBckwuil.- 2-e u3a., ucnp. u jgom. - Cankr-IlerepOypr : Jlans, 2022. - 427 c. : ui. - (YueOHUKHU JUIs BY30B.
CrientmanbHas aureparypa). - [pui.: c. 407-420. - bubmumorp.: c. 421. - ISBN 978-5-8114-2340-8.

2. lNanunkwuii, B.M. 3amaun nmo kBantoBoit Mexanuke / B.M. I"anukuii, 5.M. Kapuakos, B.1. Korasn.
-M.:Enutopuan YPCC, 2001. Y.1:. -304c.

3. lanuukwuii, B.M. 3agaun no kBantoBoii mexanuke / B.M. Namunkuii, 5.M. Kapuakos, B.W. Kora#.
-M.:Enutopuan YPCC, 2001. Y.2:. -304c.

4. Jlannay, JI. JI. Teopernueckas ¢pusuka. T. 3 : KBaHToBas MmexaHuka (HepelIsTUBUCTCKas Teopwst). /
JL.J. JTannay, EM. JIudumi. - M. : ®uzmatnut, 2001 — 808c.

5.3 llepuoauyeckue U3IaHUA

1. XypHan sKcrepuMeHTalbHOW U TEOpeTHYecKor (u3uku : xypHai. - M. : AkageMHu3IaTLEHTp
"Hayxa" PAH, 2016.
2. Ycnexu (pu3nyeckux Hayk : )KypHal. - M. : ArentctBo "Pocneuars"”, 2016.

5.4 UnTepHeT-pecypcsbl

1. www.ph4s.ru - ®usuka cTyaeHTam 1 mkoabHuKaM. O6pa3oBaTenbHblil mpoekT A.H. Bapruna,
MHUOUN.

2. http://kvant.mccme.ru/ - Hay4no-nionymsipHblil GU3NKO-MaTeMaTu4ecKuii xypHan «KBaHTY.

3. http://www.physbook.ru/ - DnekTpoHHbIe Y4eOHUKH U JKypPHAIBI 10 (HU3UKE.

4. https://openedu.ru/course/ - «OtkpbeiToe oOpa3zoBanue», Katamor kypcoB, MOOK: «KBanToBas
buzukar.
5. http://www.jetp.ac.ru/cgi-bin/r/index - Y)KypHain sxcriepuMeHTaIbHO’ U TEOPETUUECKON (PU3HKH.

6. https://ufn.ru/ - Ycenexu ¢pusndeckux HayK : KypHA.
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http://www.physbook.ru/
http://www.jetp.ac.ru/cgi-bin/r/index
https://ufn.ru/

5.5 IlporpammHoe oGecneueHue, npodeccuoHajbHble 0a3bl JAaHHBIX M HHGpOPMANMOHHbIE
CIPaBO4YHbIE CHCTEMBI

1. Onepaunonnas cucrema PEJ[ OC
2. [Naker opucHbix npunoxenuit «MoitOpuc ObpazoBanue»
3. lns pabotel ¢ pecypcamu MHTEpHET - BeO-Opaysep Annekc https://yandex.ru/

6 MaTrepunabHO-TeXHUYECKOe ol0ecredeHne U CHUIITHHbI

Y4eOHble ayIUTOpUU Al TPOBEACHHS 3aHATHA JIEKIIMOHHOTO THIIA, CEMUHAPCKOTO THMA, IS
IMPOBCACHUA TIPYHIIOBBIX W HWHAWBUAYAJIBHBIX KOHCYJILT&III/Iﬁ, TCKYIIETO KOHTPOJIA U HpOMe)KYTOqHOfI
aTTeCTal1H.

AYZ[I/ITOpI/II/I OCHAIIICHbI KOMIIJICKTaMHN y‘IGHHHGCKOﬁ MG66J’II/I, TCXHUYCCKUMU CPCACTBAMU 06yquHs[,
CITy KaIllMMU JJIsl IPECTaBICHUs yueOHOU nH(pOpMaIuu OOIBIION ayAUTOPUN, YUCOHBIMU TNIaKaTaMH.

[Tomernienue 1151 caMOCTOSTENHHOM PaOOTHI 00YYAIOIITUXCS, OCHAIIIEHHOE KOMITBIOTEPHON TEXHUKOM,
noakimoueHHo k cetu "MHTepHeT", M obOecrmeueHHWEM JOCTyNMa B AICKTPOHHYIO HH(POPMAIMOHHO-
oOpazoBarenbHyto cpeay OI'Y.



