Mporpamma ancumnnnHbl "TeopeTndeckne ocHoebl cnekTpockonun"; 03.04.02 "dusnka".

MUHWCTEPCTBO HAYKW U BbICLWETO OEPA30BAHUA POCCUNCKOW ©EOEPALIMN
PepnepanbHoe rocysapcTBeHHOEe aBTOHOMHOe 06pa3oBaTenbHOe y4pexaeHne Bbiclero obpasoBaHus
"KaszaHckui (MpuBonxckuin) goenepanbHbIi yHusepcuTet”

NHCTUTYT comnsnkin

DE
wW CEL e
+ Py

YTBEPXOAHKO

MpopekTop no obpasoBaTtenbHOW aesTenbHocTn KDY
npocp. Taropckun O.A.

o 20 T.

Mporpamma gUCUMNAUHLI
TeopeTnyeckne 0OCHOBbI CMEKTPOCKONUMK

HanpasneHue noarotoeku: 03.04.02 - duaumka

Mpochunb noarotoBku: Pranka KOHOEHCMPOBAHHOIO COCTOAHNS
Keanudomkaums BbINyCKHUKA: MarncTp

dopma oby4eHus: o4Hoe

SA3blk 0by4eHmsi: pycckuit

on Hauana obyyeHus no obpasoBatenbHOW nporpamme: 2017

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

AR 5 AN LM O



Mporpamma ancumnnnHbl "TeopeTndeckne ocHoebl cnekTpockonun"; 03.04.02 "dusnka".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma ancumnnnHbl "TeopeTndeckne ocHoebl cnekTpockonun"; 03.04.02 "dusnka".

Mporpammy omucuunnnHebl paspaboTan(a)(vm) rnaBHbliA Hay4YHbIA COTPYOHUK, O.H. (Npodeccop) Epemun M.B. (HUN
MarHMTHOW PaamnocnekTPOCKONMU N KBAHTOBOW anekTpoHuku M. C.A. AnbTwynepa, Kadpenpa kBaHTOBON 3NEKTPOHUKN 1
paanocnektpockonuu), Mikhail.Eremin@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOn BO

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLuun npuobpeTaeMor KOMNETEHLUN
OK-1 CMOCOBHOCTBIO K aBCTPaKTHOMY MbILWMEHWIO, aHaNu3y, CUHTE3Y
MK-1 CNOCOBHOCTLIO CAMOCTOATENBHO CTaBUTb KOHKPETHBIE 3a4a4M Hay4HbIX

nccnenoBaHuii B 06nacTy ouanku U pellatb UX C MOMOLLbIO COBPEMEHHOM
annapatypbl U MHPOPMALMOHHBIX TEXHONOMMA C UCMONb30BAHUEM HOBEMLIEro
OTEYECTBEHHOrO 1 3apybeXXHOro onbiTa

Obyuvarowumitcsi, OCBOMBWNIA AUCLUUNAUHY (MOSYb):

JonxeH 3HaTb:

- COBPEMEHHDbI TEOPETNYECKMIA YPOBEHD ONUCAHMS CMEKTPOB U COOTBETCTBYIOINX UM SHEPreTUYECKNX YPOBHEW,
- COBPEMEHHbIe MeToAbl 3KCNeprMEHTaNbHbIX UCCNeLOBaHWIA,

- OCHOBHbIE METOLbI pacyeTa

JonxeH ymeTtb:
YyMETb NMPUMEHATb COBPEMEHHbIE METOAbl TEOPETUYECKOr0o aHanM3a onTUYeckUX 1 MUKPOBOJSTHOBBIX CMEKTPOB.

JlonxeH Bnanetb:

HaBblkaMy CUCTEMHOIO Hay4YHOro aHanmaa npobnem (Kak MpUpPOaHbIX, Tak U NPOKPeCCMOoHaNbHbIX) Pa3NYHOro YPOBHS
CNOXHOCTW;

- HaBblKaMn aHanna3a OaHHbIX, MNONy4YeHHbIX Pa3/In4YHbIMX 3KCNEpMEeHTa/IbHbIMU MEeTOAaMn CMEKTPOCKOMNMn
KOHOEHCNPOBAHHOIO COCTOAHUA.

JlonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTb:!

-NOHMMaTb OCHOBHbIE MEXAHW3Mbl 1 MOLENN ONUCaHNS B3auMOOENCTBUS, hopmMumpylolmne aHepreTuyeckyo cxemy
ypOBHGI7I , OCBOUTb OCHOBHbIE NpUeMbl pacyeTa BbiBoAa 30dEKTUBHbBIX CINH-CMNHOBbIX rAMUIbTOHNAHOB U
oneparopos B3aMMOLENCTBMS KBA3n4acTuL,

-0bnanatb TEOPETMHECKMMYM 3HAHMSMU O CYLLECTBYIOWMNX MOAENbHbIX MPEACTABIEHUSIX B TEOPUM KOHAEHCUPOBAHHBIX
cpen 1 yMeTb NoNb30BaTbCs MU,

-OpneHTNnpoBaTbCA B CYLWECTBYHOWNX I'IpI/I6J'II/I)KeHI/I$IX n npmoépecm HaBblKM B NPAaKTU4YECKUNX pacyeTax.

2. Mecto aucumnnuHbl (Moayns) B cTpyktype OMOIM BO

JaHHag oucumnnunHa (Mogynb) BktodeHa B pasaen "b61.B.[0B.4 OucunnnumHbl (Moaynm)" OCHOBHOM NpodheCcCuoHanbHom
obpasoBatenbHoli nporpammel 03.04.02 "®duamnka (Prsmka KOHOEHCUPOBAHHOIO COCTOSIHUS)" U OTHOCUTCS K
OMCUMNINHaM no BblBopY.

OcBauBaetcs Ha 1 kypce B 1, 2 cemecTpax.

3. O6bem gucuunanHbl (MOAyns) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, Bblae/IeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopasaresnem (Mo BMAaAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuarloLmxcs

O6was TpynoeMKOCTb AUCLMIMMHBI COCTaBNSIET 6 3a4eTHbIX(ble) eanHML(bl) Ha 216 yaca(os).

KoHTakTHasi paboTa - 54 yaca(oB), B TOM 4yncne nekuum - 36 4yaca(oB), npakTnyeckme 3aHsaTus - 18 yaca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).

CamocTositenbHasi pabota - 126 4aca(os).
KoHTponb (3a4éT / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOHHOr0 KOHTPONS ANCLMMANHBI: OTCYTCTBYET B 1 ceMecTpe; ak3amMeH BO 2 CEMECTpe.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
Crpanwuua 3 13 10. EEl YHH
oML

AR 5 AN LM O



Mporpamma ancumnnnHbl "TeopeTndeckne ocHoebl cnekTpockonun"; 03.04.02 "dusnka".

4. CopepXxaHue aucUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buabl v yachbl
KOHTaKTHOW paboTbl,
Paspensl pucumUnInHbl / MX TPyAOEeMKOCTb CamocTosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnueckue/laboparopHoble
Jlekumn 3aHATUSA paboTbl

1. [Tema 1. Teopusi cBO6OAHbLIX aTOMOB. 1 2 0 0 6
Tema 2. lNpepncrtasneHve MOMeHTa

2 KonuyectBa ABUXEHUS. 1 2 0 0 4
Tema 3. TepMbl 3N1EeKTPOHHbIX

3. |KoHpurypauuii cBo6oaHbLIX aTOMOB 1 1 4 0 0 6
MNOHOB

5. [Tema 5. ToHkas cTpykTypa TEPMOB. 1 2 0 0 6

6. [Tema 6. Pacyet aHepruin Tepmos 1 2 0 0 6
Tema 7. ConoctasneHue

7. |[aHepreTnyeckom Cxembl C 1 2 0 0 12
9KCMNEPUMEHTANbHBIMW AAHHBIMM
Tema 8. PacwenneHus B

8. KPUCTannM4yeckoMm rnone. 1 2 0 0 6
Tema 9. CBepxTOHKME

9. B3aVMOLENCTBUS. i = 0 0 8

10./Tema 10. PeHTreHOBCKME CNEKTpbI 2 2 0 0 6
Tema 11. OnTnyeckune cnekTpsbl

11.[noHOB ¢ He3anonHHbIMK 3d- 1 4f- 2 4 4 0 18
obonoykamu
Tema 12. BeposTHOCTM ONTUYECKUX

12. NEPExo108 2 2 0 0 4
Tema 13. OneKTPOHHbIN

13. napamarHuTHbI pe30oHaHC. 2 4 4 0 14
Tema 14.

14./9nekTpoHHO-KonebaTenoHoe 2 4 4 0 14
B3aMMOOeNncTBme.
Tema 15. doTO3NEKTPOHHASA

15. crekTpockonus . 2 2 6 0 16
Utoro 36 18 0 126

4.2 CopepxaHue AuCUUMINHbI (MOBYNSA)
Tema 1. Teopusi cB060aHbLIX aTOMOB.

YDOBHI/I dHeprmm atoma BO,EI,OpO,EI,OI'IOD,OGHbIX MOHOB. KﬂaCCI/ICpI/IKaLI,I/Iﬂ COCTOSIHMIA. I'Ip|/|6n|/|>|<eH|/|e LUeHTpanbHOro nons.
I'Ip|/|H|_u/|n ﬂaynm. CJ'IeTepOBCKI/Ie OeTepMNHaHTbI. nOCTpoeHI/Ie BOJTHOBbIX (*)yHKLI,MVI C y4eToM npumHumna I'Iayn|/|.

ManI/I‘-IHbIe 91EMEHTbl ONepaTopoB MOMeEHTA KonnyecTea OBUXEHUA. OnepaTopbl NOBbIWEeHNA N NOHNXEeHNA Mo
MarHMTHOMY KBaHTOBOMY 4uCHy.

Tema 2. MpepcraBneHne MOMeHTa KONIMYECTBA ABUXEHMS.
MocTpoeHre BOMHOBBIX (YHKLMIA € y4eToM npuHumna Maynw.

MaTpuryHble 3N1eMEHTbI ONepaTopPOB MOMEHTA KONMYECTBA ABMXeHMs. OnepaTtopbl NOBLIWEHWS U MOHUXEHWS MO
MarHUTHOMY KBAHTOBOMY Ymcny. YPOBHM SHEPruM atomMa BOAOPOA0Nof06HbIX MOHOB. Knaccudoukauusi COCTOSIHUIM.
MpubnnxeHue ueHTpanbHoro nonsi. MpuHuun Maynu. CnetepoBckue AeTePMUHAHTHI.

Tema 3. TepMbl 31eKTPOHHbIX KOHCpUTypaL il CBO604HbLIX aTOMOB M UOHOB

Knaccugpmkauus TepmoB. MynbTunneTHocTb . KpaTHOCTb BbIpOXAeHWs. TepMoB. [lononHuTeNnbHbIe KBAHTOBbLIE YMCHa .
Knaccugpmkaums NoBTOpSIIOWMXCS TEPMOB MO poaoHavansHuKy Yucny. Mpaeuno nHtepsanos JlaHae. Mpsambie n
obpaleHHble MynbTUNAETbl. [oCTpoeHMe BONMHOBBIX (OYHKLIMM MyNbTUMNETOB. OOPMYSibl COXEHNSI MOMEHTOB . 3-j
CMMBOJTbI.
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Mporpamma ancumnnnHbl "TeopeTndeckne ocHoebl cnekTpockonun"; 03.04.02 "dusnka".

Tema 5. ToHKas CTpyKTypa TepMoB.

CnuH-opbuTanbHoe B3auMoaeicTeume . IaMeHeHMs napameTpa CnnH-opbrTanbHOro B3aMMoLeicTB/SA Npu Nepexone ot
SMEKTPOHHBIX K AbIPOYHbIM KOHpUrypauusm. Mpasuno nHtepsanos Jange. MpsmMblie 1 obpalleHHble MyNbTUNNETHI.
MNMocTpoeHne BOMHOBbLIX PYHKUUM MyNbTUNNETOB. 3-j cuMBonbl. Knaccudpmkauus tepmos. MynbTunneTHocTb . KpaTtHocTb
BbIPOXAEeHNS. TepMoB. PogoHavanbHoe 4ucno.

Tema 6. PacueT aHeprum TepMoB

PasnoxeHue oneparopa aHeprum KynoHOBCKOro B3anMOLeNCTBUS No chepmnyeckmm TeH3opam. Teopema BurHepa
-OkkapTa. MapameTpbl Cnetepa.Onpenenermne napametpos Cnetepa ( Paka ) METOLOM HauMeHblmx kBaapartos. O630p
npobnembl pacyeTa NapaMeTpPOB Ha XapTpPU-GIOKOBCKMX BOMHOBbIX (OYHKUMSIX . TabnuLbl paguanbHbiX BOMTHOBBIX
pyHKUMIA.

Tema 7. ConocrasneHue 3HEepPreTMYeCcKom CXxeMbl C 3KCNepUMeHTaNbHbIMU AaHHbIMU

OnpeneneHne napametpos CneTepa ( Paka ) MeTofom HanmeHblnx kBagpaTos. O630p npobnembl pacyeTa napameTpos
Ha XapTpu-dOKOBCKMX BONHOBbIX (PyHKLMSAX. Onepatop Kpuctannmyeckoro nons. Meton akBMBaneHTHbIX ONepaTopos.
CxeMbl cnaboro 1 CUnbHOro KPUCTanIMYecknx nonei. HM3ko cnuHoBble KoMMnekcbl. MpuMepbl CoeAuHEHWIA.

Tema 8. PacLuenneHns B KpUCTaIMYECKOM norne.

OnepaTop Kpuctannn4yeckoro nons. PaanoxeHus no cgoepuryeckM TEH30PHbIM onepaTopam. MeToa aKBMBaNEHTHbIX
oneparopos. CxeMbl cnaboro 1 cunbHoro Kpuctannmnyeckmx nonewn. HnakocnmnHoBble KoMmnnekcol. Metoq Henpuneo4nMbIX
TEH30pPHbIX ONEPaTopPOB U reHeanorn4ecknx KOagPULUNEHTOB. CooTHoleHus mMexay npmnseneHHbIMN MaTtpuyvHbIMA
JNieMeHTaMun.

Tema 9. CBepXTOHKME B3aMMOOENCTBUSA.

KoHTakTHOe B3ammopeicTene Pepmn. Metoabl onpeneneHms napameTpos . OMNP. AMP. OnekTpoHHO- aaepHbie
B3aumodencteus. Junonb-AnnonbHoe B3anMoAenCcTBME MarHMTHLIX MOMEHTOB. KBaapynonbHoe B3anMoaencTame.
MapameTp acumMMeTpun rpagueHTa anekTprnyeckoro nons. Baanmoaencrene aaepHbIX CNMHOB B MeTannax.
B3anmopeicTere saepHbIx CIMHOB B 0eppo 1 aHTUdheppoMarHeTnkax.

Tema 10. PeHTreHOBCKME CMEeKTpbI
Knaccudprkaumsa mexkoHgurypaumoHHbelx nepexonos. MNpaevna otbopa.

MprMepbl NPUMEHEHUS PEHTFEHOBCKMX CMEKTPOB A5 ONPeaeneHns 3apsaoBbiX COCTOSHWA MOHOB 1 XxapakTepa
NMPOBOAVMOCTUN B METANNIMYECKUX CTPYKTYpax. .

I'IpMMep YCTaHOBJIEHUA XapakTepa NpoBOANMOCTU B KynpuTax C 3NEeKTPOHHbIM 1N ObIPOYHbIM 0ATUPOBAHUAX.

Tema 11. OnTyeckue cNeKTpbl MOHOB C He3anoNHHbIMK 3d- 1 4f- o6onoukamm

Knaccucprkauus coctosiHiiA B NPUBAMXKXEHUN LEHTPANBHOMO Nonsl. TepMbl 9NEKTPOHHbBIX KOHdMrypauuii . ToHkas
CTpyKTypa TepMoM. MNpasuno nHtepsanos JlaHae. LleHTpbl TsxecTn MynbtunneTos. Mpasuna otbopa. 3-i OcobeHHoCTH
OMTWNYECKUX CMEKTPOB KPUCTANNOB , aKTUBMPOBAHHBIX MOHAMM C HE3anoHHbIMK 3d- 1 4f- obonoykamu.

Tema 12. BeposiTHOCTM ONTUYECKUX Nepexonos

MarHWTHO-AUMNONbHbIE NEPEXOLbl. BbIHYy>XAeHHbIE 3aNeKTO-ANMNONbHbIE NEPEXOLbl B KpucTannax 6e3 LeHTpa NHBEPCUU .
HeueTHoe kpucTtannmueckoe none. MNpasuna otbopa MaTpryHbIX anemMeHToB. Teopus Oxanna-
OdbenbTa.dnekTpoHHo-konebatenbHoe B3aumoaelicteme. Agmabartmyeckme noteHumansl. CtaTmyecknii u
OnHamunyecknin adochekTol AHa-Tennepa.

Tema 13. NeKTPOHHbIN NapaMarHUTHbIA pe30HaHC.

MeToz cnuHOBOro ramunbToHMaHa. MatpuyiHoe npeacTtaeneHne scpdPeKkTMBHbIX onepaTopos CNMHOBLIX FaMUIbTOHNAH
CBEPXTOHKOro B3auMomencTaus. JluraHnHas CBEPXTOHKas CTPYyKTypa.OneKTpoHHO-KonebaTenbHoe B3aMMoLeNCTBIE.
Annabatuyeckre noteHumansl. CtaTMyeckuii U oMHaMniecknin agodpekTol SHa-Tennepa. dakTopbl BUBPOHHON
penykumm.

Tema 14. dnekTpoHHO-KoNebaTenbHOe B3auMoaencTBue.
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Mporpamma ancumnnnHbl "TeopeTndeckne ocHoebl cnekTpockonun"; 03.04.02 "dusnka".

OnekTpoHHo-konebatenbHoe B3aumoaeiicteme. Aonabatmieckme noteHumansl. CTaTMyeckmin u QUHaAMUYECK i
adhbdpekThbl AHa-Tennepa. MarHWTHO-AUMNONbHBLIE Nepexoibl. BbiHyXAeHHbIe aNeKTPo-AnnobHbIE Nepexoapl B
Kpuctannax 6e3 ueHTpa uHsepcum . Teopus Oxanna- Odpenbta.dnekTpoHHo-konebatensHoe B3anMoaeicTeme.
Anmnabatnyeckue noteHUmansi.

Tema 15. DoTO3NEKTPOHHAsA CNEKTPOCKONUS .

DOTOINEKTPOHHAS CMEKTPOCKOMNNS C YrNoBbIM paspelweHneM. NpumMeHeHns onsa nccnenoBaHnin AByMEPHbIX CUCTEM.
OnpepneneHnii nosepxHocTen depmu ons CNOUCTLIX CBEPXMPOBOAHMKOB. [11OTHOCTM COCTOSAHWIA U FPYNNOBbIE
ckopocTn.KoHTakTHOE B3ammopericteme depmun. Metoabl onpeneneHus napameTpos . SMP. AMP. SddpexT
Meccbayapa.

5. MNepeuyeHb yue6HO-MeTOOMYECKOrO 0b6ecnevyeHns 41 CaMOCTOSITeNIbHOWU paboTbl 06y4alLLLUXCS MO
AucUUIIMHe (MOAYIHo)

CamocTosiTenbHas pabota oby4arolLyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeAcTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMoCcToSITENbHYIO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAMUTOPHYIO caMoCTosITeNbHyto paboTy. CamocToaTenbHas paboTta obyyatowmxcst
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLEMbHbIX TEM (Pa3fenos) AUCLMMNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 06yyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBHYI0, Hay4YHYHO 1 CMPaBOYHYIO MTEPATypPy, BbINONHSAT 3aJaHuUsi, HanpaBNeHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMIUHE.

OpraHunsauus caMocTosTenbHOl paboTbl 0By4aroIWMXCs PernaMeHTUpyeTcs HOPMaTUBHBIMA LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 9NeKTPOHHBIMY 06pa3oBaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 oCyLecTBIEHNS 0Dpa3oBaTenbHON AeaTENbHOCTH NO 06pasoBaTefbHbIM NPOrpaMMam BbiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXAeH
npvkasom MuHucTepcTBa obpasoBaHus U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCTOATENBbHOM paboTbl CTYAEHTOB BbICLIMX yHEOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
denepanbHbI yHuBepcuTet"

MpaBuna BHyTPeHHEro pacnopsaka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO yYPEXAEHNS
BbICLWEro npodeccroHansHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HOpPMaTunBHbIE aKTbl KazaHckoro (an/IBOJ'I)KCKOFO) hbenepanbHOro yHmsepcureta

A. M. INeywwnH. Teopust onTu4eckmx cnekTpos ( 1) -
http://kpfu.ru/physics/struktura/kafedry/kafedra-teoreticheskoj-fiziki/metodicheskie-materialy

A. M. JleywwnH. Teopus onTUHECKUX CNEKTPOB ( 2) -
http://kpfu.ru/physics/struktura/kafedry/kafedra-teoreticheskoj-fiziki/metodicheskie-materialy

M. B. EpemuH. Mukpockonunyeckme Mmogeny B KoHA. cpegax -
http://kpfu.ru/physics/elektronnye-materialy/uchebnye-i-metodicheskie-materialy/metodicheskie-posobiyap://www.twirpx.com/file

6. dOoHA OLEHOYHbIX CPeACcTB MO AucUUNIuHe (MOOyNI0)

DOoH[ OLIEHOYHbIX CPeACTB Mo AUCUMUNAUHE (MOOYMI0) BKOYAET OLEHOYHbIE MaTepuanbl, HanpasneHHble Ha MPOBEPKY
OCBOEHUS KOMMETEHLWIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKoB. POHA OLLEHOYHbIX CPECTB BK/H0YaEeT OLEHOUHbIe
cpencTBa TeKyLEero KOHTPONS 1 OLEHOYHbIe CPEICTBa NPOMEXYTOUYHOM aTTecTauUnm.

B dpoHIe oLeHOYHbIX CPeacTB COAePXUTCS cneayiolas UHgpopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMBbIM pe3ynbTataM 06y4eHus Mo SUCLUMNINHE (MOLYNio);

- KpUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO ANCUMMNIVHE (MOZYNIO);

- onucaHve nopsiaka NpUMeHeHWs U NpoLeaypbl OLEHMBAHNS 015 KaXA0ro OLEeHOYHOro CpeacTBea;
- KPUTEPVM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBa;

- cogepxaHune OoUueHO4YHbIX CpencTB, BKIKO4Yas TpGﬁOBaHI/IFI, npenbsaBnseMbie K OEeNCTBUAM 05y‘-laIOLI.I,VIXCFI,
OEMOHCTpUpyemMbIM pe3ynbtaTtaMm, 3anaHnsa pas3indHblX TUMOB.

®oHA OLEHOYHbBIX CPEeACTB MO AMCUMNINHE HaxoauTcs B [TpynnoxeHun 1 K nporpamMme OUCUMNAUHBI (MOOYNIO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANSi OCBOEHUSI AUCLUN/INHBI (MOAYNS)

OcBoeHWe ancLUMnnnHbI (MOoYNs) npeanonaraeT U3y4yeHne OCHOBHOW 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MoXeT BbiTb BOCTYMHA 0ByYaloWUMCs B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):
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- B 3NIEKTPOHHOM BUE - YePEe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum 6uneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBELEHMM 0BYYaOLLMMCS CBOEMO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucteMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNONb30BaHMKN NeYaTHbIX M3naHUA BbNNOTEYHbI
oOHA, OoMKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxnoro u3 n3gaHnin OCHOBHOWM nuTepaTypbl U He MeHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHNM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6vbnnotekn KPY.

8. NepeueHb pecypcoB UHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONSA
OCBOEHUS OUCLUMNMNHBI (MOOYNs)

Bupuonekuns no Teopun KPUCTanIM4eckoro nons -
http://theopenacademy.com/content/lecture-28-transition-metals-2-crystal-field-theory

JaHHble 06 ypoBHsiX aHeprum cBoboaHbIX MOHOB - http://physics.nist.gov/cgi-bin/ASD/energy1.pl
KoHcnekT nekumi - http://mission.igic.bas.bg/downloads/Lecture2.pdf

MeTonnyeckoe nocobue - http://kpfu.ru/publication?p_id=12475

lMporpamma pacyeta 3-j n 6-j cumBonoB - hitp://www-stone.ch.cam.ac.uk/wigner.shtml

9. MeTtoguyeckue ykasaHus ons 06y4aloLLLMXCsl MO OCBOEHUIO AUCLUMAUHBI (MOAYNS)
Bup pabot MeTtoaunueckue pekomeHpauum

nekumm Teopusi cBoboaHbIX aTOMOB . Knaccudoukauus ypoBHeii sHeprum . MeToapsl pacyeta BOIHOBbIX
hyHKUNMIA.

Teopus kpuctannudeckoro nons. MpubnmxeHns cnnbHOro 1 cnaboro KPUCTanIMYEeCKUxX nonei.
BEPOSATHOCTY Nepexonos . [MapameTpbl AN onncaHns onTUYECKUX CEKTPOB MOrNOWEeHNS U
NIOMUHECLEHLMN. DNEKTPOHHO-SOEPHbIE B3aMMOLENCTBMS.

npaktuyeckme | NocTpoeHme BONHOBLIX PYHKLNIA 3a8aHHOro TepMa. Micnonb3osaTtb onepaTopbl MOBbIWEHWS U

3aHATMA MOHMXEHNS KBAHTOBBIX Yncen . Hopmmnposka BONHOBbLIX OYHKUUA. COOTHOWEHNS OPTOrOHaNbHOCTH.
CnpaBoyHas nutepaTtypa. Tabnuubl 3j- CUMBOJIOB . TEXHMKA COXEHUSI MOMEHTOB KONMYEeCcTBa
OBuxeHms. Pacyet aHeprun TepmoB. Micnonb3oBatb METOL AnarOHanbHbIX CYMM.

camocTosi- | PacueT sHeprum Tepma 3anaHHol 3N1eKTPOHHOM KoHdurypauuu. MNpeasapnTensHo pasnoXnTb
TenbHas onepaTop B3aMMOOENCTBMSA SNEeKTPOHOB MO cdpepnyecknM doyHKUMSAM. MpUMeHNTb TeopeMy
paboTta BusHepa-3kkaprTa.

PacueT KOMOHEHT g- TeH30pa Npu 3a0aHHON BONHOBOW doyHKUMW. 1N aneMeHTOB rpynrbl Xenesa

MCMNONb30BaTh CXeMy MPOMEXYTOYHOro KpucTannamyeckoro nons. [ns peako3eMeNbHbIX 3N1eMEHTOB

NPUMEHUTbL CXeMy cnaboro KpUCTanINYeckoro rons.

3K3aMeH MoaroToBUTLCS K OTBETY HA BONPOCHI

. MpubnuxeHne LeHTpanbHOro nons.TepMbl 3NEKTPOHHbIX KOHGUIypaLuii

. CnnH-opbuTanbHoe B3aMMofencTBME. TOHKas CTPYKTypa.

. MeToabl NOCTPOEHNS BONHOBbIX PYHKLMIA B MPeACTaBNeHNN MOMEHTa KONMYECTBa ABUXEHNS
. TexHmka CnoxeHns MOMEHTOB . 3-j

. 6-j CMMBOMbI M UX CBOMCTBA. .

. HenpnBoonmbie TeH30pHbIE onepatopsbl . Teopema BurHepa Skkapra.

. Pacyet nprBeneHHbIX MaTpuyHbIX aneMeHToB. TexHuka Paka.

. Onepartop KpUCTannn4eckoro nosns npu Kybnuyeckom cuMmeTpum.

. Cxema cunbHoro kpuctannuyeckoro nonsi. Auarpammel CyraHo-TaHabe .

10. NpubnnxeHre cnaboro KPUCTaNINYEKOro Mons .

11. PeHTreHoBckre cnekTpsbl. [pyMepbl X NPUMEHEHNS B UCCNeL0OBaHNM 30HHOW CTPYKTYpbI.
12. POTOSNEKTPOHHAA CNEKTPOCKONUS C YrIOBbIM paspelleHnem.

O©QooNOoOOGOPr~hWN—
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10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOIMIM, UCNOJb3YEeMbIX NMPU OCYLLECTBIeHUU 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooynio), BKauas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
cnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb NHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX MPU OCYILECTBAEHMI 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHuu 3 k paboyen nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCyLUEeCTBNeHusi o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4yeckoe obecnedeHne obpasoBaTenbHOro npouecca no aucuunanHe (Moaynio) BkYaeT B cebs
cnenyowme KOMMNOHEHTbI:

MoMelueHmnst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMNEKTOBAHHbIE CMELMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbsl) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO NOAK/OUEHUs K ceTu "MIHTepHeT" 1 obecneyeHnem
[OCTyNa B 3NEKTPOHHYI0 MHADOPMaLMOHHO-06pa3oBatenbHyto cpeay KdY.

YyebHble ayamMTopun 0ns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLMani3mpoBaHHoi Mebenbio
(cTonbl U CTYNbA).

KomnbioTep 1 NpuHTEp ONs pacnedyatky pa3gaToyHbix MaTepuanos.
MynbTumMeguiiHast ayauTopus.

12. CpencrtBa apanTtaumm npenogaBaHUsl AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXCcsi MHBaNUA0B U AL, C
orpaHuyYeHHbIMU BO3MOXHOCTSIMU 34,0POBbSI

rlpl/l Heobxo0aMMoCTH B o6paaoBaTean0M npouecce NpuMeHATCA cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPOopMaLnUK o6yqa+om,|/|M|/|09 nHBanngamn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMUN 300P0BbA:

- CO3[aHVe TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LIS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbl, YO0OHbIE A1 pa3fnYHbIX NONb30BaTene;

- CO30aHMNe KOHTEeHTAa, KOTOprI7I MOXHO NpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLUTaélllpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHne BO3MOXHOCTEW AJisi 06y4atoLwmMxXcsl BOCMIPUHUMATL OLHY U Ty XX€ MHPOPMaLMIO U3 PasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl LA C HAPYLWEHNUAMI Cyxa NONyYani MHGOPMALIMIO BU3YaribHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHVEe NPOorpaMMHbIX CPencTs, obecrneynBatoWmx BO3MOXHOCTb OCBOEHMS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVNCLUMNMINHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILUOHHBIX
TEXHONOIIA;

- MPUMEHEHNE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ON1s Nepeaayn MHGopMaLum, OpraHn3aunm pasnmnyHbIX
(POPM NHTEPAKTVNBHOWM KOHTAKTHOW paboThl 0ByyarowWerocs ¢ npenogasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbl AN MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LVCTAHUMOHHOIO 06y4eHUs!, NPOBELEHUS CEMUHAPOB, BbICTYMNIEHUS C AOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPVYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA AN OpraHM3aummn oopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMIKXNTENIbHOCTYU caaqm oby4atolwmMMcst UHBaANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOAONIXXUTENNIbHOCTU CcOoavn 3a4éTta nnmn aK3ameHa, nposoaonMoro B NMUCbMEHHOM doopme, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHON doOpMe, - He
6onee yem Ha 20 MUHYT;

- NPOOOIXUTENNbHOCTU BbICTYNNEHUA 06yqa+ou4eroc9| npu 3awunTte KprOBOI7I pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu IrOC BO 1 yyebHbIM nnaHom no HanpasneHuto 03.04.02
"Puamka" 1 MarmcTepckon nporpamme "dusnka KOHLEHCUPOBAHHOIO COCTOSIHMS".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.B.[]1B.4 TeopeTu4eckue OCHOBbI CrEeKTPOCKOMU

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noarotosku: 03.04.02 - dursuvka

Mpodomnb noaroToskun: Pr3mka KOHAEHCUPOBAHHOIO COCTOSAHNS
KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:

1. Kouenaes, B./. KBaHToBas Teopus: koHcnekT nekunii / B. V. Koyenaes; KasaH. doenep. yH-T, VIH-T douaukn, Kadp
TeopeT. pu3nkn.-[2-e nag., nepepad., gon. n ucnp.].-KasaHo: [KasaHckuin yHueepcutet], 2013.-222 c.

2. Ceprees, H. A. OcHOBbI KBAHTOBOI TEOPUM SOEPHOr0 MAarHNTHOrO pe3oHaHca: MoHorpadoms / H. A. Ceprees, [. C.
PabywkuH. - M. : Nloroc, 2013. - 272 c. - ISBN 978-5-98704-754- http://znanium.com/catalog.php?bookinfo=469025

3. 3apunos, M. M. OCHOBbI TEOPUW CMEKTPOB 3NEKTPOHHOIO NapaMarHMTHOro pe3oHaHca B KpucTannax : Kypc nekumm /
M. M. Bapwvnos . KasaHb : KasaHckunii rocynapCTBeHHbIi yHuBepcmTeT, 2009 . 212 c.: un.

JononHutenoHasa nuteparypa:
1. DNEeKTPOHHbIN NapamMarHUTHbIA Pe30HaHC MOHOB NepexoaHblx rpynn, Tom. I / A. Abparam, b. BavHu, Tom. I, Mup,
Mocksa, 1973, 349c
2. NeywwH, A.M. Teopusi oNnTUYECKNX CNEKTPOB: y4ebHoe nocobue, Y. 2/ A. M. NeywwH. - KasaHb,M3a-8o KasaHckoro
rocyn. yH-ta, 2008. - 190 c. http://kpfu.ru/docs/F1036540171/tos_p2.pdf
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.B.[]1B.4 TeopeTu4eckue OCHOBbI CrEeKTPOCKOMU

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 03.04.02 - dusumka

Mpodomnb noaroToskun: Pr3mkKa KOHAEHCUPOBAHHOIO COCTOSAHNS
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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