Mporpamma ancumnnuHbl "Teopust ontudeckux cnekTpos "; 03.04.02 "dusmka".

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

MHCTUTYT comamnku

b o
) ":-,"‘,”Jw . m't'-

ok i,

nognucaHo 3ﬂeKTp0HHO-LlMCppOBOV7 noannucero

I'Iporpamma AUNCLUUMNINHDbI
Teopus onTnYeCcKnx CnekTpos

HanpasneHune nogrotoeku: 03.04.02 - dunsuka

Mpodpmnb noarotoskm: Teopetmyeckas unanka U MofenMpoBaHme OM3nN4ecKmnx NpoLIeccoB
KBanugoukaums BbinyCKHMKA: Maructp

®dopma 0by4eHns: o4Hoe

S3bIk 0ByHeHWSI: pyCCKUlA

"on Havana oby4eHns no obpasoBaTenbHo Nporpamme: 2021

- DAEKTPOHHEBH
Il YHHBEPCH T
AR £ OFMALMOHHO AHATVTAMECHAR CHICTEMA Ky



Mporpamma aucumnnuHbl "Teopust ontudecknx cnekTpos "; 03.04.02 "dusmka".

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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Mporpammy oucuunnnHel paspabotan(a)(v): noueHT, K.H. Conosbes O.B. (Kadenpa teopeTtnyeckoit pusmkn, OtoeneHue
douaukn), Oleg.Solovyev@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
MK-1 CnocobeH caMOCTOATENbHO CTaBUTb KOHKPETHbIE 3a4a4M Hay4HbIX NCCNefoBaHNI B

06nacTv rU3uKM 1 pewatb UX C NMOMOLLbIO METOL0B TEOPETUHECKON COU3NKN,
COBpPEMEHHOW annaparypbl 1 UHPOPMALMOHHBLIX TEXHONOIMIA C UCMONb30BaHNEM
HOBEWLEro POCCUIACKOro 1 3apybexXHOro onbiTa

MnK-2 CnocobeH cBoboLHO BnageTb pasnenamm porsnkn, HEOOXOAMMBIMU ONS PeLeHNs
Hay4HO-MCCnenoBaTenbCKmxX 3agad, U NPUMEHSATb pe3ybTaTbhl HAy4YHbIX
nccnenoBaHunin B NPOEKTHOM AesATeNbHOCTU

Obyvarowmitcsi, OCBOMBWNIA AUCUUNAUHY (MOSYb):
JonxeH 3HaTb:
OCHOBbI ONEPATOPHOI TEXHWKIN pacyeTa XapakTepUCTUK ONTUYECKUX CNEKTPOB aTOMOB 1 MOHOB.

HonxeH ymeTb:

MCMONb30BaTh OCHOBbI anrebpbl TEH30PHbLIX ONEPaTOPOB MPU BbINUCIEHUW MATPUYHBIX 9/1EMEHTOB, BCTPEYAIOWUXCS
npwv pacyeTe onNTUYeCKMX CNeKTPOB.

JlonxeH BnageTb:

TEXHMKOI pacyeTa BepOoSITHOCTEN ONTUHECKMX NEPEXOA0B MeX Oy 3NIEKTPOHHbBIMU COCTOSIHUSIMM.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

HaHHasa oncuunnuHa (mogynb) BkatodeHa B pasgen "61.B.[1B.05.02 OucumnamHel (Mogynm)" OCHOBHOW
npogoeccroHanbHol obpasosatenbHoii nporpammbl 03.04.02 "dusnka (TeopeTnyeckas gusrka u MOLENUPOBaHMe
h3NYECKMX MPOLLECCOB)" M OTHOCMTCS K ANCLUMANMHAM Mo BblBopy.

OcBauBaetcs Ha 2 kKypce B 3 ceMecTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUaxX C yKkasaHueM Konmyectea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatoLmxcs ¢ npenopasarenem (Mo Buaam yuebHbix 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboty obyuaromxcs

O6was TpynoeMKOCTb AUCLIMIINHBI COCTaBAseT 3 3a4eTHbIX(ble) eauHmML(bl) Ha 108 yaca(os).

KoHTakTHas paboTa - 36 4aca(oB), B TOM 4ucne nekuuu - 18 yaca(oB), NpakTnyeckne 3aHsTus - 18 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocrositenbHas paboTta - 72 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS ANCLUMANHBI: 3a4eT B 3 CEMECTPE.

4. CopepXaHue OUCLMMINHDBI (MOAYNs), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) ¢ yKkasaHMeM OTBeA,EeHHOro Ha
HUX KONMYECTBa aKaf,eMMYeCcKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TemMaTM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl 1 Yyacbl KOHTaKTHOM PaboThbl, Camo-

MX TPYOO0EMKOCTb (B Yacax) CcTOS-

N Paspenbl aMcumninHbl / Ce- [Nekuuwn,lekunm| Npaktu-|Mpaktn-fla6opa-flaopa-| T€Nb-
monyns MECTP| Bcero | B an. |4eckue |4yeckue [TopHble|TOpHble| Has

c¢oopme [3aHsATUSA, B an. |paboTbl,| B an. pa-
Bcero |chopme| Bcero |chbopme | 6oTa

Tema 1. OnepaTopHas TexHnka B Teopui
1 latomHbix criekTpos 3 8 0 8 0 0 0 30
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Buabl 1 Yyacbl KOHTaKTHOM PaboThbl, Camo-

MX TPYD0EeMKOCTb (B Yacax) cTosi-

N Paspenbl aMcumninHbl / Ce- [Nekuumn,lekunm Npaktu-|Mpaktn-fla6opa-flaopa-| T€Nb-
monyns MECTP| Bcero | B an. |4eckue |4eckue [TopHble|TOpHble| Has

c¢oopme [3aHsATUSA, B 3an. |paboTbl,| B 3n. pa-
Bcero |chopme| Bcero |chbopme | 6oTa

5 Tema 2. BeposaTHOCTM ONTUYECKMX Nepexonos 3 4 0 4 0 0 0 14
Tema 3. OnekTpoHHO-kKonebaTenbHble

3. [onTnyeckme cnekTpbl 3 6 0 6 0 0 0 28
Toro 18 0 18 0 0 0 72

4.2 CopepXxaHue AUCLMMNIUHBI (MOAyNSs)
Tema 1. OnepatopHas TEXHUKa B TEOPUUN aTOMHbIX CNEKTPOB

HenpvBoaumble npeacTasneHns rpynnbl BpaweHuii, CBOMCTBA MaTPUYHBIX 9IEMEHTOB HEMPUBOAMMbIX NPELCTaBNEHN
rpynmnbl BpalleHWin, HEMPUBOAMMBIE TEH30PHbIE OMNepaTopbl, Teopema BurHepa-OkkapTa u cnocobbl ee NPUMEHEHNS.
6j-cMBOSbI, 9j-CUMBOJIBI U KX cBOlCTBA. Anrebpa TeH30PHbIX onepaTopoB.@CMelaHHbIe Y LBOMHbIE TEH30PHbIE
onepaTopsbl U BbIYUCNEHUE X MATPUYHBIX ANEMEHTOB. ["eHeanornyeckne KoaguLIMEHTbI, YACNO CTAPWNHCTBA.

Tema 2. BepOATHOCTU ONTUYECKUX NepexonoB

BsanmopneiictBrne atoma c anekTpoMarHMTHOM BONHON. PasnoxeHue 3anasabisatowmx noteHumnanos. anyyeHve
LUMONS, KBAAPYNONS Y MarHUTHOro Aunons. BeiHyXAeHHoe n3nyyeHue v nornoweHne. HaxoxneHue BeposTHOCTEN
ONTMYECKUX NepexonoB. TeopeTuko-rpynnoBol aHanu3 BepPOSTHOCTEN NEPEXOLOB MEXAY COCTOSIHUSAMMN ONpeneneHHOM
CUMMETPUN.

Tema 3. 3neKTpOHHO-KOﬂeﬁaTeanble onTu4yeckune CneKTpbl

OneKTPOH-POHOHHOE B3auMoaencTeme. JIMHEHO-rapMoHMYeckoe NpUBANXEHNE B MOLENN 3NEKTPOHHO-KonebaTenbHoM
cucTembl. MNpoussoaswas yHKLNUS ONTUYECKOro Nepexoia NPUMECHOr0 NoHa B aamabaTmieckom npubnmxeHun,
chopmyna Ky6o, coopmyna Jlakca. MeToabl BbIYMCNEHNS NPOU3BOLSILEN (PYHKLIMIM ONTUHECKOrO Nepexona B
"KOH6,£|,OHOBCKOM" npuénuxeHnn. dopMa CrnekTPOB NOFMOWEHNUS 1 NIOMWHECLEHLUN MPUMECHBIX MOHOB B "KOHAOHOBCKOM"
npnénnxexHuu.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTosITeNbHON paboThl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTositenbHas pabota obyyarolmxcs BbINOMHSETCS N0 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
AyLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO cCaMoCcTosTeNbHYto paboTy. CamocTosTenbHas paboTta obydyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAMOCTOSITENbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLUMNANUHBI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyarowmnecs YnutarT u
KOHCMEKTUPYIOT Y4eOHYI0, Hay4HYIO 1 CMPABOYHYIO NMTEPATYPY, BbINONHAT 3aaHUs, HaNpPaBneHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMNVUHE.

OpraHnsauus caMocTosTenbHol paboTbl 06y4arowWmxcs pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMI 06pa3oBaTebHBIMU PECypcamu, BKOYaAS:

MopsiLoK opraHn3aumm 1 ocyleCTBAEHNS 06pa30BaTeNbHON NeSTENbHOCTM Mo 06pas3oBaTENbHBIM MPOrPaMMam BhICLIETO
06pasoBaHus - nporpammam bakanaspuara, nporpaMmmam crieumaniTeTa, nporpammam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepcTBa Hayku 1 Bbicllero obpasosaHus Poccuiickoin Depepauum ot 6 anpens 2021 roga Ne245)

Mucemo MuHucTepcTBa 0bpasoBaHus Poccuiickoin ®enepauum Noe14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON paboTbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeaeHMNA"

YcTaB heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHero pacrnopsiaka goeepanbHOro rocy1apcTBeHHOr0 aBTOHOMHOMO 06pas3oBaTeibHOM0 y4pexaeHus
BbICLLEro npodpeccuoHanbHoro obpasoeaHus "KasaHckuii (Mpueonxckuii) doeaepanbHbllii yHUBEpPCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCcKoro) doeaepansHOro yHmBepcuteTa

NeywuH A.M. "Teopus onTMYeCKMX CNEKTPOB. HacTb 2 (onepatopHas TexHuka)." -
https://kpfu.ru/physics/struktura/kafedry/kafedra-teoreticheskoj-fiziki/metodicheskie-materialy

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCLUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucumnnnHe (MO,EI,yJ'HO) BKMKOYaeT OLeHOYHble MaTepualbl, HAnpaBneHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWN, B TOM YMCE 3HAHWNA, yMeHVII;I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKNO4YaeT OUeHO4YHbIe
cpencTtea TeKkylero KOHTponsa 1 oueHo4YHble cpenctea I'IpOMe)K)/TO‘-IHOIZ arrectauumn.

B ¢hoHIe OLEeHOYHbBIX CPEACTB COAEPXUTCS creayiolas uHpopMaums:
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- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pedynbTataM 0By4eHus Mo AUCLUNINHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMNETEHLMIA;

- MEXaHU3M (POPMUPOBAHMS OLIEHKYM MO ANCUMMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPeacTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0r0o OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisemMbie K 0eCTBUSM 00yHatowmxcs,
LEMOHCTPVPYeMbIM peadynibTaTaMm, 3aaHns PasnmnyHbIX TUMOB.

®DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoonTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,EI,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAMMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)

OcBoeHMe oucumMnnnHbl (MOoYNs) NpeanonaraeT n3y4eHrne OCHOBHON 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0By4aOWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 3NIEKTPOHHOM BU e - Yepes 3NeKTPOHHbIe BUBNIMOTEYHbIE CUCTEMBI HA OCHOBAaHWMW 3aKNtoyeHHbIX KDY norosopos ¢
npaBoobnagarensamu;

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.U. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo YuTaTenbckum 6uneTam B COOTBETCTBMU C NMPaBuiamu nonb3oBaHus HayyHor 6ubnmoTekoi.

ONeKTPOHHble N30aHNA AOCTYMHbI AUCTAHLUMOHHO 13 Nio60oi TOUKM Npu BBEAEHNM 00yHaIoLWMMCS CBOETO NOMMHA 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNoMb30BaHMKU NeYaTHbIX M3aaHUn BBINOTEYHbIN
POHA [OMXKeEH BblTb YKOMMNEKTOBAH MM U3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no droc 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro U3 n3gaHnini OCHOBHOM nuTepaTypbl U He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepatypbl Ha Kaxaoro obyyaiolerocs 13 yucna nuu, 0LHOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHOM NTEpaTypbl, HEOOXOAUMON A/ OCBOEHUS AUCLUMAMHBI (MOOYNs),
Haxonmtcs B MNpunoxeHnmn 2 k paboyeli nporpamMme AucLUMnanHbl. OH NOANEXUT OOHOBIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnapnarensiMu anekTPOHHbIX U3LAHWIA U NPU N3MEHEHNN KOMMNNEKTOBAHNS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MepeueHb pecypcoB MHCGPOPMALLMOHHO-TENIEKOMMYHUKALMOHHOW ceTu "UHTepHeT", Heo6XoaUMbIX AN
OCBOEHUS BUCLMUMNINHBI (MOOYIs)

Bubnunoteka Library Genesis - http://gen.lib.rus.ec

MeToamdyeckue matepuansl kagenpbl TeopeTnieckon puankm KoY -
http://kpfu.ru/physics/struktura/kafedry/kafedra-teoreticheskoj-fiziki/metodicheskie-materialy

OnekTpoHHas 6ubnmoteka MexaHuko-MaTemaTmyeckoro goakynoteta MIY - http:/lib.mexmat.ru/

9. MeTtoauyeckue ykasaHus ons 06y4aloLLLMXcsl N0 OCBOEHUIO AUCLUMAUHBI (MOAYNs)
Bup pabot MeTtogunyeckue peKoMmeHaauum

nekunm ,D,}'Iﬂ oBlageHuns J:I,I/ICLI,I/II'IJ'IVIHOIZ l-Ipe3BbI‘-IaI7IHO BaXHbIM ABNAETCA YCBOEHME NEeKUMOHHOro Matepumana.
Heobxonumo noceuwars BCe NeKumm, BO BPEMS NEKLMM CnemlyeT BECTW KOHCMEKT. MNocne kaxnoim
nekuunm CtygeHTy cnegyet BHUMATeNNbHO NpoYnTaThb U pa306paTb KOHCMNEeKT (a TakXxe npeseHtauuio,
NPeACTaBNEHHYO NEKTOPOM, B CNyyae ee Hanm4us), Npu aToMm:

- MOHATb N 3aNOMHNTb BCE HOBbIE OnpeneneHns;

- MOHATb BCe MarteMatTnyeckmne Bblknagkm n nexaiwume B X oCHoBe (DVI3VI‘-IeCKI/Ie MoNoXeHns n
oonyweHns; BOCnNpon3BeCT BCE BblKNagkyn CaMOCTOATENIbHO, HE MMAOA B KOHCMNEKT;

- BbINONHUTb N nonenatb Bblknanku, KOTOPble NEKTOP npeanucan coenartb CaMOCTOATENIbHO (eCJ'II/I
TaKoBblE NMEITCH);

- ecnu nekTop Npeanucan pasobpartb YacTb MaTepuana 6onee NoapobHO CaMOCTOSITENBHO NO
MMCbMEHHbIM NN 3NEKTPOHHbIM NCTOYHUKAM, TO HGOGXO,D,VIMO CBOEBPEMEHHO 3TO cOoenartb;

- CTYOEHTbl MOTYT NONy4nUTb OOMNONHUTENbHYIO I/IH(*)OpMaLI,VIIO no Bonpocam, Bbi3blBakoWmMM
3aTpyaoHeHns, Ha KOHCYnbTaunsax ¢ npenogasateneMm; B Ciiy4ae BO3SHUKHOBEHUA 3any,EI,HeHI/II7I Cc
YCBOEHMEM MaTepuana, HeobxoaMMo B Kak MOXHO Bonee kpaTkue cpoku obpaTuTbes 3a
KOHCynbTauvel K npernogasatento, NpeaBapuTenbHO YeTKO CCROPMYNPOBAB CMUCOK BOMPOCOB.
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Bup pabot MeTtoaunyeckue pekomeHaauum

npakTudeckue | Ons Hanbonee adpPEKTUBHOIO YCBOEHUS MaTepmana npakTMYecKoro 3aHATUS PEKOMEH1yeTcs

3aHATUSA MPOBECTMN NOArOTOBKY K HeMy: 1) BbIMONHWUTbL 3aaHHOE Ha NpefblaylieM NPakTMYeckoM 3aHATUM
JoMalHee 3aaaHue (noapobHee pekoMeHdauum o aToM cM. B MyHkTe 'CamocTosiTenbHas pabota'); B
CrnyYae BO3HUKHOBEHMS CNIOXHOCTEN C ero BbIMOMHEHUEM, ObiTb FOTOBbLIM KPATKO X CHROPMYNMPOBAaTh
Ha 3aHATUW; 2) pa3obpaTb NEKUUOHHbIM MaTepuan NPeacToALWEro NPakTMYeckoro 3aHATus. Mpwu
BO3HUKHOBEHWMN TPYOHOCTEN C BbINOMHEHNEM [OMAallHEro 3a4aHns Takxe pekoMeHayeTcs
MPOKOHCYNbTUPOBATLCS Y CBOMX OAHOrPYMMNHUKOB WU COKYPCHUKOB, MPUBETCTBYETCS COBMECTHbIN
MOWCK peLleHnin. Takxe MOXHO 06paTUTbCA 3a MOMOLLbIO K Mpernoaasarento. Mponyctus kakoe-nmbo
3aHATUe, CTYAEHTY CneayeT CKONMPoBaTh pelieHne pasobpaHHbIX Ha 3aHATUM 3a4a4 U3 TeTpaneit
OOHOrPYNMHUKOB; pa3obpaTb UX pellieHre, PeLnTb X CaMOCTOATENbHO, a TakXe PelnTb 3a0a4m
[OMalliHero 3aaaHus.

camocTosi- | B camocTtosTenbHoit paboTe cTyaeHTa MOXHO BblAENNTb HECKOIbKO COCTAB/SIIOWMX.

TenbHas - Pabota Hag nekUMOHHBIM Matepuanom - noapobHee cM. B NyHkTe 'Tlekumn'.

paboTa - CamocTosiTeNbHOE N3y4yeHne YacTu Matepuana (Hanpumep, nekumoHHoro). Ecnm yactb y4ebHoro
matepuana oTBelleHa Ha CaMoCTOATENbHOE M3yHeHne, TO He0BX0MMO NPUCTYNNTb K 3TOMY
He3aMenonnTenbHO nocne ykadaHunsa npenogasarend  OCBOUTb Matepun B 0TBeAeHHble UM CPOKWN.
MaTepman cnenyet N3y4ntb No AOCTYNHbIM NNCbMEHHbIM N 3NTEKTPOHHbIM NMCTOYHNKAM, O KOTOPbIX
coobwuT NnpenoaaeaTte/ib.
- B camocTosTensHowm pa60Te CTyOeHTOB Ha AoMalWHUM 3a0aHeM MOXHO BbloeNnnTb OBe
cocTaBnstowue: 1) pasbop peweHuii 3aaa4y ayaMTopHbIX (MPakTUHECKMX) 3aHATUI, 2)
CaMOCTOSTENBHOE pelWeHne JoMalHmX 3aad. [ocne kaxaoro ayamTopHOro 3aHATUS CTYAEHT
LOSIXXEH CHaYana pewWwnTb CaMoCToATeNbHO (He rnsas B pabouyto TeTpadb) Te 3aa4u, Kotopble
pewwn npenogasarenb BO BPeMs 3aHATMS. [1py BOSHUKHOBEHMWN TPYAHOCTEN BO BPEMS PeLleHUs
KakoW-HMbyab 3a4aymn cnenyet pasobpatb pelweHne 3Toin 3anayy B TeTpann. 3aTem cneayert pewmnTb
3apadvy camoctosTenbHo 6e3 TeTpanm. Ckonbko 6bl pa3 He MPUXOAUNOCH BO3BPALLATbLCS K TeTpaau,
HaCTOATENIbHO PpeKoMeHOyeTCAa Hay4nTbCA BOCNPOM3BOANTDL pelleHne CaMOCTOATENbHO. 3arem
cnepyet NpUCTynnTb K peweHnto 3agay n3 goMallHero 3agaHus. |-|pl/l BO3HUKHOBEHNN pr,EI,HOCTel7I C
BbIMOSIHEHMEM OOMALWHEro 3anaHnsa TakXxe peKkoMeHayeTcd NPOKOHCYNbTUPOBAaTbCA Yy CBOUX
OOHOrpynnHMKOB N COKYPCHUKOB, NPUBETCTBYETCA COBMECTHbI NOUCK peLueHvu7|. Tak>xe MOXHO
06paTnTbCs 3a MOMOLLBIO K Npenogasatento. MponycTtus kakoe-nmbo 3aHATUe, CTYLEHTY cnemyeT
CKOMMPOBaThb pelleHre pa3obpaHHbiX Ha 3aHSATMM 3a4a4 U3 TeTpanein 0gHOrPynnHUKOB; pasobpatb
nX peleHne, pewnTb nX CaMOCTOATENDbHO, a TakXe pewnTb 3agayn goMallHero 3agaHus.

3auet 3anorom ycneuwHol coayy 3a4eta SBASOTCS cucTemMaTmyeckme, LOOPOCOBECTHbIE 3aHATUS CTYeHTa
B TeyeHune cemectpa. OHaKo 370 He OTMEHSET HE0BX0AMMOCTM creLmansHoin paboTbl nepeq
ceccveli U B nepuof cnaym 3a4eToB. Cneundonyeckoin 3aaadet paboTel CTyAeHTa B Nepros
3a4eTHOI ceccuu SBNSKOTCS NOBTOPEHNE, 06061WeHNe 1 cucTemMaTmMaaLms BCero Mmateprana, KoTopbili
n3y4eH B Te4eHne cemecTpa. HauymHaTb NOBTOpPEHE peKoMeHOyeTcs 3a Mecau-nontopa Ao Havana
ceccun.

B ocHoBY NoOBTOpeHWS fonxHa 6biTb NONOXeEHA TONLKO NporpamMMa. He cnenyet noBTOPSiTh HM MO
6uneTam, HY N0 KOHTPO/bHBLIM BonpocaM. [oBTopeHre no bunetam HapyllaeT CUCTEMY 3HAHUIA U
BeOEeT K MEXaHNYeCckoMy 3ay4mBaHuto. [NoBTOpeHWe No pasnmyHoro poaa KOHTPObHbIM BOMpocam
NpMBOAMT K Nponyckam v npobenam B 3HaHUSIX U K HeAopaboTke MHOMAa BeECbMa BaXHbIX pa3fenos
nporpammbl. [1oBTOpeHMe - Npouecc NHAUBUAYaNnbHbIA; KaXAbIA CTYAEHT NOBTOPSET TO, YTO A5 HEro
TPYLHO, HesICHO, 3abbITo. Mo3ToMy, Npex e YeM NPUCTYNUTbL K MOBTOPEHUIO, PEKOMEHYETCS cHavana
BHMMATENbHO NOCMOTPETHL NPOrpamMMy, yCTaHOBUTL Haubonee TpyHble, HAUMEHEE YCBOEHHbIE
pasgnensl 1 BbinUCaTb UX Ha OTAENbHOM NUCTE.

B npouecce noBTOpeHUS aHanM3npyroTCa N CUCTEMATU3UPYIOTCA BCE 3HAHWS, HAKOMMEHHblE Npu
M3y4eHM NPOrpaMMHOro MaTepuana: faHHble y4ebHuKa, 3annucy nekunii, KOHCNEKTbl MPOYUTAHHbIX
KHWT, 3aMeTKW, caenaHHble BO BPEMS KOHCYNbTaLWi Unn ceMnHapos, 1 ap. Hu B koeM cnyyae Henb3s
OrpaHnyMBaTbhCSs TONbKO OAHMUM KOHCTEKTOM, a TeM Bonee, Yyxxumn 3anucsmu. Besikoro poga 3anmcu
1 KOHCMEKTHI - Bl cyrybo UHAMBMAYaNbHbIE, MOHSATHBIE TONLKO aBTOPY. [OTOBSICH MO YyXMM
3anmcsM, Nerko MOXHO BNacTb B 04YeHb rpybblie ownbku. Camo NoBTOPEHWE PEKOMEHYETCS BECTM MO
TemaMm nporpammbl 1 Mo rnasam yyebHuka. 3akoH4YMB paboTy Ham TeMoii (rnaeoit), Heobxoanmo
OTBETUTb Ha BOMPOCHI y4ebHMKa UNKX BBINONHUTL 3aaHusl, a CaMoe Nlydllee - BOCNPOU3BECTU BECb
marepwuanrn.

10. NMepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/lbHOro
npouecca no gucuuniauHe (Mooyno), BKJaouYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
CcnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOO NpoLecca no
OUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyei nporpaMMme OUCLMMNNHBI (MOLYNS).
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11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCYLUEeCTBNeHusi o6pa3oBaTe/ibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumnIvHe (Moaynio) BKtoYaeT B cebs
cnenyrolne KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0BYYaAIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnann3npoBaHHoi Mebesbio (CTonMbI 1
CTY/bS) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3N1eKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun ONns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLManM3npoBaHHo Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 npuHTEp Ons pacnedatky pa3naToyHbix MaTepuanos.
MynbTumMeouiiHas ayoutopums.

12. CpencrtBa apanTtaumm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuXcsi MHBaNUA0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

I'Ipvl Heobxo0aMMoCTn B o6pa305aTean0M npouecce npuMeHATCAa cnegytowme Metonbl U TEXHONOrnu, obneryatouime
BOCMpUATME UHPOopMaLUK 06y'-|a}OLIJ,I/IMI/IC$I MnHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- co30aHne TEKCTOBOW BEPCUM NtoBOro HETEKCTOBOIrO KOHTEHTA AJ1si er0 BO3MOXHOM0 NpeobpasoBaHus B
anbTepHaTVBHbIE POPMbl, YO0OHbIE AN pa3fnyHbIX NOMb30BaTene;

- CO30aHNEe KOHTEHTAa, KOTOprVI MOXHO NpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMmoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa un |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- cO34aHVe BO3MOXHOCTEW A5 06y4atolwmxcsl BOCIPUHUMATL OLHY M Ty XXe MHPOPMaLMIOo U3 PasHbIX NCTOYHMKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU CyXa NOMyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHVEe NPorpaMMHbIX CPencTB, obecrneynBatoWmx BO3MOXHOCTb OCBOEHMSI HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNOHHBIX
TEXHONOIMIA;

- MPUMEHEHWE OUCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHn3aunm pasnmnyHbIX
POPM NHTEPAKTUBHOM KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTYT
6bITb MCNONb30BaHbl ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALAMU U 3aLNTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NPVYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA NS OpraHM3aLmmn GOoPM TEKYILEro 1 MPOMEXYTOYHOMO
KOHTPONS;

- YBENNYEHME NPOLOMIKXNTENIbHOCTU cAa4m oby4atowmMMcst UHBANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAONXUTENBHOCTY UX COAYN:

- NIPOAONIXUTENIbHOCTU COoa4n 3a4éTa UM aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atolerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOONIXUTENNbHOCTU BbICTYNNEHNA oéyqaromerom npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO n yyebHbIiM nnaHom no HanpasneHuto 03.04.02
"Puamka" 1 MarmcTepckoin nporpamme "TeopeTnyeckas usnka u MogenposaHme oman4ecknx npoLeccos”.
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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

Mpodpomnb noarotosku: Teopetudeckas usmka 1 MogenmposaHne unsnyecknx NpoLeccos
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

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.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCS 3NeKTPoHHON BrubnunoTtedHoin cuctemoit (36C), npepoctasnsatowel 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nnutepaType 1 OONOAHWUTENbHBIM MaTepunanam, NpuobpPeTeHHbIM Ha OCHOBaHWUW NPSIMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMnpoBaHns POHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.
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