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Mporpamma ancumnnuuHbl "Teopetuyeckas dpunsnka (KsaHtoBas mexaHuka)"; 01.04.03 "MexaHvka n Matematmyeckoe MoaenmpoBaHue”.

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 ancumnnuuHbl "Teopetuyeckas dpunsnka (KsaHtoBas mexaHuka)"; 01.04.03 "MexaHvka n Matematmyeckoe MoaenmpoBaHue”.

Mporpammy oucumnnuHel paspaboTan(a)(1) ooueHT, K.H. (noueHT) OemuHos P.I". (Kadbenpa Teopetmyeckoi gonsnku,
OrtaneneHve domaunku), Raphael.Deminov@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
KOMMeTeHLun npuobpeTtaeMoi KOMNETEeHLUN
OriK-1 CnocobeH HaxoanTb, OOPMYIMPOBATh U pelaTtb akTyanbHble NPobnemMbl MexaHKu 1
MaTemMaTukm
YK-1 CnocobeH oCyLWeCcTBNATL KPUTUYECKUIA aHANU3 NPOBNEMHbIX CUTyauuii Ha OCHOBE
CMCTEMHOro NoAxoaa, BulpabarsiBaTbh CTpATErnio AENCTBUA

Obyvarowumitcsi, OCBOMBWNIA AUCUUNAUHY (MOSYb):
JonxeH AeMOHCTpUPOBaTb CNOCOBHOCTb U FOTOBHOCTD!

cnocobHoCTb HaxoauTb, POPMYNNPOBATb N peLwaTtb akTyanbHble I'Ip061'IeMbI MexXaHUKN N MaTeMaTukun;

CMOCOBHOCTb OCYLWECTBNATL KPUTUYECKUIA aHaNN3 NPOBNEMHbIX CUTyauuii Ha OCHOBE CUCTEMHOMO NMOAX0na,
BblpabaTbiBaTb CTpaTErnio OencTBui;

FOTOBHOCTb nponaraHaompoBatb U Nonynapu3npoBatb Hay4yHble OOCTUXEHNA

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OIMOIM BO

JaHHasa oucumnnmHa (Mogynb) BkntoyeHa B pasaen "61.0.03 OucumnnuHbl (Mogynu)" OCHOBHOM NPOGIECCMOHASBHOW
obpaszosatenbHoii nporpammel 01.04.03 "MexaHrka 1 MatemaTtnyeckoe MmoaennposaHue (MexaHuka XnaoKocTu, rasa u
nnasmbl)" U OTHOCUTCS K 06s13aTeNbHBIM AUCLMINHAM.

OcBauBaeTcs Ha 2 Kypce B 3 ceMecTpe.

3. O6bem gucumnanHbl (MOayns) B 3a4eTHbIX eauHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaloLuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUN) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

O6was TpynoeMKoCTb ANCLMMNANHBI COCTaBNSIET 2 3a4eTHbIX(ble) eanHuL(bl) Ha 72 yaca(os).

KoHTtakTHasi paboTa - 30 yaca(os), B TOM 4ynucne nekuun - 14 yaca(oB), npakTnyeckme 3aHsTUS - 16 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSTENLHOW paboThl - 0 yaca(os).

CamocTositenbHas paboTta - 42 4aca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMNUHBI: 3a4eT B 3 cemecTpe.

4. CopepXxaHue aucUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkageMU4ecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4yeCcKuil nnaH KOHTaKTHON U caMoCTOATeNbHOM paboThbl NO AUCLUNIUHE (MOAYIIO)

Buapbl n yacsbl
KOHTaKTHOW paboThbl,
Paspnenbl AUcUUNInHbI / UX TPYA0EMKOCTb CamocTosiTe/NibHas
N moayns Cemectp (B yacax) pa6ota
MpakTuyeckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. Pusnyeckne un
1.|TeopeTuko-no3HasaresibHble OCHOBbI 3 2 2 0 8
KBaHTOBOW MeXaHuKn
Tema 2. MaTtematuyeckumin annapart
2 KBaHTOBOI MEXaHWKW 3 2 4 0 8
3 Tema 3. duanyeckoe 3Ha4eHne 3 4 4 0 10
oneparopos
Tema 4. BeposATHOCTHOE TONKOBaHme
4. KBaHTOBOI MEXaHWKW 3 2 2 0 4
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Mporpamma ancumnnuuHbl "Teopetuyeckas dpunsnka (KsaHtoBas mexaHuka)"; 01.04.03 "MexaHvka n Matematmyeckoe MoaenmpoBaHue”.

Buabl n yachbl
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4.2 CopepxaHue AUCUUMIUHLI (MOBYNS)
Tema 1. Pusnyeckme n TeOpeTUKO-NO3HaBaTe/IbHble OCHOBbI KBAHTOBOM MEXaHUKMN

Knaccuuyeckuii cnocob onvcaHus sieneHuii. Jetanusaumns nuamepeHusi. BoaMoxHoCTb 0AHOBPEMEHHOTO M3MEPEHNS]
noboro KonM4ecTea AUHaAMNYEcKmx BennuuH. CooTHoLWeHUs HeonpeneneHHoctu en3eHb6epra. HEBO3MOXHOCTb
OLHOBPEMEHHO TOYHOTO N3MEHEHNS COMPSXEHHbBIX ANHAMMYECKUX BENUYMH. KBaHTOBbI CNOCO6 OnvcaHus SiBNeHni.
OTHOCMTENBHOCTL K CpencTBam HabnoaeHus.

Tema 2. MaTeMaTU4yeCcKuUM annapar KBaHTOBOW MeXaHUKU

KBaHTOBasi MexaHuka 1 3aaayu Ha NuHelrHbIe onepatopsbl. [epBbii 1 BTopoi noctynatel Bopa. 3anaqv Ha cobCTBEHHbIE
konebaHus. 3anaqv Ha coB6CTBEHHbIE CPYHKLMM 1 COBCTBEHHbIE 3HAYEHNS NIMHEMHBIX OnepaTopoB. JIMHElHbIe
orepaTtopbl 1 KX CBOMCTBA. DPMUTOBO COMPSIXEHHbIe onepaTopbl. CaMoConpsiXeHHbIE (3PMUTOBBI) ONepaTopbI.
YHUTapHbie onepartopsl.

Tema 3. Pusnyeckoe 3Ha4YeHne oneparopos

TonkoBaHue cobCTBEHHBIX 3HaYeHW onepartopa. Onepatopbl Ans KOOPAWHAT, UMMYNLCOB U MOMEHTA UMMYyNbCa.
KBaHTOBOE OnuncaHwe CoCTOSIHUSI CUCTEMbI. YCNOBUSI BO3MOXHOCTU OAHOBPEMEHHOIO M3MEPEHNS (PU3NHECKNX BENTUYVH.
Onepatop aHepruun. iameHeHne cocTosiHNSA CMCTeMbl BO BpeMeHu. OnepaTopbl Kak oyHKLMM OT BpeMeHu. BonHosoe 1
cTaunoHapHoe ypasHeHus WpeanHrepa.

Tema 4. BepomHocmoe TONIKOBaHMe KBAHTOBOM MeXaHUKWN

MaTemaTtnyeckoe oxuagaHue B Teopuun BGDOHTHOCTGVI N KBAHTOBOW MexaHuke. PU3N4ecKkunii CMbICH KBagpara Moayns
BOJIHOBOW pyHKUMN. [NoHATNE CTAaTUCTNYECKOro KONNEKTMBA B KBAHTOBOWM MexaHuKe. HaszHadyeHne NoHATUS COCTOSHUS,
OonmncbiIBAEMOro BO/THOBOM (*)yHKLI,I/IGVI, B 06 bEKTUBHOM OMNUCAHNN BCEX npucywmnx MI/IKpOO61:>eKTy noTeHunanbHbIX
BO3MOXHOCTEN. CTaLI,VIOHaprIe COCTOSIHMS N UX CBOWCTBA.

Tema 5. lNpocTenune NnpMMeHeHNs1 KBaHTOBOW MeXaHUKMU

Csob6oaHas yactuua. MoteHumanbHbl nopor. Bo3aMoXHOCTb NPOHMKHOBEHUS B 0611acTb NOTEHUMANbHOro nopora.
MoTeHumnanbHbIl 6apbep. TYHHENbHbIR 3dodpeKkT. HacTrua B NPSIMOYrobHOM NOTEHLUMANBHON SIME - 3HEPreTUHEeCKUi
CnekTp, COBCTBEHHbIE CPYHKLMW. [apMOHUYECKNIA OCLMNNATOP - CNEKTP aHeprum, cobcTBeHHble dpyHKLMK. Hynesasi
3Heprus.

5. MepeueHb yue6HO-MeTOANYECKOro o6ecrneyeHUs Ojisi caMocTosTeNlbHOW paboTbl 06yyaroLLMXcs no
AucuunnuHe (MoayIto)

CamocTosiTenbHas paboTa o00y4atolmMXCcs BbIMNONHASTCS Mo 3a0aHNI0 1 NPY METOAMYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U HA BHEayOUTOPHYIO CaMOCTOSTeNbHY0 paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONHOCTbIO CaMOCTOSTENbHOE OCBOEHME OTHOENbHbIX TEM (pasnenos) AUCUUMNINHLL, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHo paboThl 0bydatowmecs YATaroT 1
KOHCMEKTUPYIOT Y4ebHY10, Hay4HYIo 1 CMPaBOYHYIO NUTepaTypy, BbIMONHAIOT 3a0aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWUiA 1 0TPabOoTKY YMEHW 1 HaBLIKOB, TOTOBSTCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOO MO AMCUUMNMHE.

OpraHunsauus caMocTosTenbHOl paboTbl 0ByHaroIWMXCs PErNaMeHTUPYETCS HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEPaTypPOii U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNIOYAS:

Mopsaok opraHM3aumm 1 ocylecTBleHNs 0bpasoBaTenbHON AeaTenbHOCTH No o6pasoBaTefibHbIM NPorpaMMam BbICLIErO
obpaszoBaHus - nporpammam Hakanaepuara, nporpamMmMam crieuuanuteta, NporpamMmmam MarucTpatypbl (YyTBepXaeH
npvkasom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin denepauun ot 5 anpenst 2017 rona Ne301)

Mucbmo MuHucTepcTBa obpasosaHus Poccuiickoit depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 1. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEeHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOrO o6pasoBaTtensHoro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHEro pacnopsiaka henepanbHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLWEro npodgeccroHanbHoro obpasosanus "KasaHckuii (MprBonxckuii) doenepanbHblii yHUBEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (IpuBonxckoro) goenepansHoro yHmsepcuTeta

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUMNMHE (MOAYNIO)
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DOoHLO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYAET OLUEHO4YHblE MaTepualsibl, Hanpae/iEHHbIE HA NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCIEe 3HAHWN, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OUeHOYHbIe
cpencTea TeKylWero KOHTponda 1 oueHOo4YHble cpenctea I'IpOMe)KyTO'-IHOI7I arrecrtauumn.

B ¢hoHLe OUeHOYHbIX CPEACTB COAEPXUTCS Cneaytolas uHpopmMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMPYEMbIM peaynbTatam 0by4eHus No SUCLUMNIMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLMIA;

- MEXaHU3M (DOPMUPOBAHWS OLIEHKYM MO AMCUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHEHUS 1 NpoLeaypbl OLEHMBAHNS LS KAXA0ro OLEHOYHOro CPencTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0ro OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMbie K 0ecTBUSM 00yHatowmxcs,
IEeMOHCTPVPYeMbIM peadynibTaTaMm, 3aaHns PasnnyHbIX TUMOB.

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

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)
OcBoeHuWe gucumMnnnHbl (MOoyns) npeanonaraet U3y4eHrne OCHOBHOW 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaoWUMCSs B OAHOM M3 OBYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 3NIEKTPOHHOM BU e - Yepes3 3NeKTPOHHbIe 6UBIMOTEYHbIE CUCTEMBI HA OCHOBAHWUM 3aKntoyeHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayuHow 6ubnuoteke um. H.N. llobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepaTypy Ha
aboHeMeHTe MO YMTaTeNbCKMM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6mbnnoTekoi.

OnNeKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHUMOHHO 13 No60i TOUKM Npu BBEAEHNN 00y4aoWMMCS CBOETO NOMMHA 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yH1BepcuTeT". Mpn MCNoNb30BaHWMKM NeYaTHbIX M3aaHU BBINOTEYHbIN
POHL [OMKeEH BblTb YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no droc 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro U3 n3gaHnini OCHOBHOWM nuTepatypbl 1 He meHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHON NTEpaTypbl, HEOOXOAUMOI A4/19 OCBOEHNS AUCLUMNAMHBI (MOOYNs),
Haxonmtcs B MNpunoxeHnmn 2 k paboyel nporpamMme oucuUmMnavHel. OH NOANEXUT OOHOBEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnagarensiMu anekTPOHHbIX U3LAHWIA U NPU N3MEHEHNM KOMNNEKTOBAHNUS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI BUCLUMIIMHBI (MOOYIS)

Katanor o6pasoBaTefibHbIX MHTEPHET-PECypPCcoB Ha caliTe - http://www.edu.ru/

Kagpenpa kBaHTOBOW cTatucTuky n Teopumn nonst MI'Y. bubunuoteka - http:/statphys.nm.ru/biblioteka.html
HayyHast 6ubnunoteka Ha caite - http://www.poiskknig.ru

HayyHas sHumknonenms Ha caiite - http://elementy.ru/physics

9. MeToguyeckue ykasaHus oisi 06yyaroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKoMeHpaLmm

nexkumm Lns oBnageHnst OUCUMNIMHON Ype3BblHaiHO BaXXHbIM SIBNSIETCS YCBOEHUE NIEKLIMOHHOro MaTepuana.
Heobxoanmo nocelaTb BCe NeKumm, BO BpeMs NeKLnmn crnenyeTt BeCTU KOHCNeKT. MNocne Kaxaon
NeKunmn CTyoeHTy cneayeT BHUMATENbHO NPoYmMTaTh M pa3obpaTb KOHCMEKT (a Takxe npeseHTauuio,
NpencTaB/ieHHYI0 NEKTOPOM, B Cllyyae ee Hann4us), npu aTom:

- NMOHSTb 1 3aMNOMHUTL BCE HOBbIE OMNpPeneneHus;

- NMOHSATbL BCE MaTeMaTuydeckume BbIKaOKy U nexalime B UX OCHOBE (PU3NYECKMNe NONOXEHUS U
LOMYLWEeHWs; BOCMPOVU3BECTM BCE BbIKNAAKN CAMOCTOSITENbHO, HE IMAOs B KOHCMEKT;

- BLINMOMHUTbL N JoAenaTh BbIKNaaKU, KOTOPbIE NeKTop Npeanucan caenatb CaMoCTOSITENbHO (ecnu
TakOBblE NMEIOTCS);

- ecnn nekTop npeanuncan pasobpaTb YacTb Matepuana 6onee NoapobHO CAMOCTOSTENBHO MO
MUCbMEHHBIM USIN 3NEKTPOHHBLIM UCTOYHMKAM, TO HEOOXOAUMO CBOEBPEMEHHO 3TO caenaTth;

- CTYLEHTbl MOTYT MOMY4UTb OOMONHUTENbHYIO MHGPOPMALIMIO MO BOMPOCAM, Bbi3biBAOWMM
3aTpyOHEeHus, Ha KOHCYNbTauusx ¢ NpenogasaTteneMm; B Cny4ae BO3HVKHOBEHUS 3aTPYOHEHWIA C
YyCBOEHMEM MaTepuana, HeobXoaMMO B Kak MOXHO Bonee KpaTkue cpoku obpatutbes 3a
KOHCynbTauuen K npenoaasaTento, NpeasapuTeNibHO YeTKO COPMYIMPOBAaB CMNMCOK BOMPOCOB.
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Bup pabot MeTtoaunyeckue pekomeHaauum

npakTunyeckme | ns Hanbonee ahPeKTUBHOIO YCBOGHNS MaTepuana npakTn4eckoro 3aHsITus peKoMeHayeTcs

3aHATMA NpPOBECTM NOArOTOBKY K HEMY: 1) BbINOMHWUTL 3a4aHHOE Ha NPeablaywWweM NPakTUYeCKoM 3aHATUN
JomalwHee 3agaHue (noapobHee pekomMeHaaumm ob 3ToM cM. B NyHKTe ?CamocTtosiTenbHas pabota?);
B C/ly4ae BO3HUKHOBEHWS CIOXHOCTEN C ero BbiNONHEHUEM, OblTb FOTOBbLIM KPaTKO MX
cchopMynmpoBaTh Ha 3aHATUW; 2) pa3obpaTh NEKLMOHHBIA MaTepuan npeacToawWwero NpakTuieckKoro
3aHATns. [Mpn BO3HMKHOBEHWW TPYLOHOCTEN C BbINOMHEHVNEM OOMAWHErO 3a4aHnNs Takxe
PEKOMEHOYETCSA NMPOKOHCYNbTUPOBATLCS Y CBOMX OLHOMPYMNMHMKOB MM COKYPCHWNKOB, MPUBETCTBYETCS
COBMECTHbI MOUCK peleHnid. Takxe MOXHO 06paTuTbCs 3a MOMOLLbO K Npenoaasatento. MNponyctuse
kakoe-nmbo 3aHsTNe, CTYAEHTY CredyeT CKONMPOoBaTh pelleHne pa3obpaHHbiX Ha 3aHATMKM 3a8a4y U3
TeTpanel ooHOrpPyNnHNKOB; pa3obpatb UX peleHne, PewnTb X CaMOCTOSITENbHO, a TaKXe PeLnTb
3a[a4u OOMalHero 3agaHus.

camocTosi- | B camocTositensHol paboTte CTyAeHTa MOXHO BblAENNTb HECKONBbKO COCTABNSOWMX.

TenbHas - Pabota Hag nekUMOHHBIM Matepuanom ? nogpobHee cM. B MyHkTe ?Jlekumn?.

paboTa - CamocTosiTeNlbHOE N3y4eHWe YacTu Matepuana (Hanpumep, nekumoHHoro). Ecnm yactb y4ebHoro
MaTtepuana oTBefeHa Ha CaMOCTOATENbHOE N3YYEeHUE, TO HEODBXOAMMO NPUCTYMNNTb K 3TOMY
He3amennMTeNnbHO Nocne ykasaHus npenogasaTens n OCBOUTb MaTepus B OTBEAEHHbIE UM CPOKMW.
MaTtepuan cnegyet n3yyvTb No 4OCTYMHbIM MUCbMEHHBIM U 3NEKTPOHHbBIM NCTOYHUKAM, O KOTOPbIX
coobwuT NnpenoaaeaTte/ib.
- B camocTosiTenbHoi paboTe CTyAEHTOB Had LOMAWHMM 330aHNEM MOXHO BbIAENUTb ABE
cocTaBnstowue: 1) pasbop peweHuii 3aaa4y ayauTopHbIX (MPakTUHECKMX) 3aHATUI, 2)
caMmocTosiTeNbHOE peleHre AoMallHuX 3aad. lNocne kaxnoro ayaAuToOpHOro 3aHATUS CTYAEHT
LOMKEH CHavYana pewWwnTb CaMoCTOATENBHO (He rsias B paboyyto TeTpamdb) Te 3a8ayun, KOTopble
pewwn npenogaearenb BO BPeMs 3aHATMS. [1py BOSHUKHOBEHMWN TPYAHOCTEN BO BPEMS PeLleHUs
Kakoin-HMbyab 3anaym cnepyet pasobpatb peleHre 3TOM 3a4a4n B TeTpaan. 3atem crneayeTt pewnTb
3apady camocTosiTenbHo 6e3 TeTpanun. Ckonbko 6bl pas He MPYXOAMNOCh BO3BPALLATLCS K TETPAAW,
HacTosITeNbHO PEKOMEHOYETCS HAay4YUTbCS BOCMPOU3BOAUTL pelleHne CaMoCTOSTENbHO. 3aTeM
cnegyeT NPUCTYNUTb K peleHnio 3a4a4 U3 AoMalHero 3agaHus. [py BO3HUKHOBEHUW TPYAHOCTEN C
BbINOMHEHVEM OOMALHEro 3a8aHns Takxke PeKOMeHAyeTcs MPOKOHCYNbTUPOBATLCS Y CBOWX
OAHOrPYNMHMKOB NN COKYPCHUKOB, NPUBETCTBYETCS COBMECTHbIN MOUCK peleHni. TakXe MOXHO
06paTnTbCs 3a MOMOLLBIO K Npenogasatento. MponycTtus kakoe-nmbo 3aHATue, CTYLEHTY cnemyeT
CKOMUPOBAaTb pelleHne pa3obpaHHbIX Ha 3aHSATUK 3a4ay U3 TeTpagdei 0LHOrpynnHUKOB; pasobpaTtb
NX pelleHune, pelnTb X CaMOCTOSITENBHO, a TaKXe pewmnTb 3a8a4m AOMaILHero 3aiaHuns.

3avet 3a/10roM ycnelwiHo caaym 3adeTa SBIsSTCA cucTeMaTuyeckme, 0o6poCoBECTHbIE 3aHATUS CTyAeHTa
B TedeHue ceMecTpa. OgHaKo 3TO HE OTMEHSIeT HeoOX0AMMOCTU crieumanbHoii paboTsbl nepes
3a4eTHoI ceccuert. Cneumdpuyeckoli 3aaadein paboTel CTyaeHTa B Nepuoa 3a4eTHOV Ceccum
ABNAIOTCS NOBTOPEHUe, 0606LIeHe 1 CUCcTeMaTU3aLMs BCEro MaTepuana, KoTopbiii 3y4eH B TedeHue
ceMmecTpa. HaumHaTb NOBTOPEHME PEKOMEHyeTCs 3a MecsiL-nonTopa A0 Hayana Ceccuu.

B ocHOBY NoBTOpEHUS [0MXHa ObiTh NMOMOXeHa TONbKO NporpamMMa. He cnedyet noBTOPSITb HU MO
6unertam, HY Mo KOHTPOJbHbIM BompocaM. [MoBTopeHne Mo Bunetam HapylaeT CUCTEMY 3HaHWUIA U
BEOET K MEXaHUYECKOMY 3ayymBaHuio, K 'HatackneaHuio'. MosTopeHne No pasnMyHoro poaa
KOHTPO/bHbLIM BONPOCAaM MPUBOAUT K NPonyckaM 1 npobenam B 3HaHWSX U K HeaopaboTke nHoraa
BECbMa BaXHbIX pa3aenos NporpaMmbl. [OBTOpPEHME - NPOLIECC UHANBMAYANbHbIA; KaXAbli CTYAEHT
MOBTOPSIET TO, YTO AN HEro TPYAHO, HesICHO, 3abbITo. M03TOMY, NpeXae Yem NPUCTYNUTb K
MOBTOPEHUIO, PEKOMEHIyeTCsi CHaYana BHMAaTeNbHO NOCMOTPETb NPOrpaMMy, yCTaHOBUTL Hanbonee
TPyAaHble, HaMeHee YCBOeHHble pa3aefbl U BbiMUCaTb UX Ha OTAENbHOM NUCTE.

B npoLiecce NoBTOPEHUS aHANN3NPYIOTCS U CUCTEMATU3NPYIOTCS BCE 3HAHMUS, HAKOMMEHHbIE Npu
N3y4eHN NPOrpaMMHOro Matepuana: aaHHble yuebHuKa, 3anucm nekLmnin, KOHCNEKTbl NPOYUTaHHbIX
KHWUF, 3aMeTKW, caenaHHble BO BPEeMsi KOHCYbTauui UM CeMMHapos, U ap. Hu B koeM cnyyae Henb3s
orpaHMYMBaThCS TONMbKO OMHUM KOHCMEKTOM, a TeM 6onee, YyXnuMm 3anucsmun. Besikoro poaa sanucu
1 KOHCMEKTbI - Belly cyry6o MHAMBUAYyanbHbIE, MOHATHbIE TONbKO aBTOPY. [OTOBACH MO YyXMWM
3anuncsM, Nerko MoXHO BNacTb B 04eHb rpyoblie ownbkn. Camo NoBTOPEHMe PeKoMeHayeTCs BeCTU No
Temam nporpamMMbl 1 Mo rnasam y4ebHrka. 3akoH4mMB paboTy Had TeMol (rnasoit), Heo6XoaNMO
OTBETUTb HA BOMPOCHI yueOHMKA UK BbINOMHUTL 3aAaHNs, a caMoe fydilee - BOCMPOU3BECTN BECh
martepuan.

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 GrOC BO n yyebHbiM nnaHom no HanpasneHuto 01.04.03
"MexaHuka n matemaTmyeckoe MOAENNPoBaHNe" 1 MarncTepckom nporpamme "MexaHvka Xnakoctu, rasa v nnasmbl”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.03 Teopetu+eckas gouauka (KBaHtoBas MexaHuka)

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpaenenue nogrotosku: 01.04.03 - MexaHuka n MaTreMatu4yeckoe MooENMpoBaHne
Mpodhunb noarotoskun: MexaHunka XnIOKOCTW, rasa v Nnasmbl

KBanudpukaums BbIMyCKHMKA: MArucTp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:

1. bBarikos, KO. A. KBaHTOBasi MexaHuka [AnekTpoHHbI pecypc] : y4eb. nocobue / tO. A. Baiikos, B. M. KysHeuos. -
OnekTpoH. aaH. - Mockea : Msgatenbctso 'Nlabopatopus 3HaHui', 2015. - 294 c. - Pexunm gocTyna:
https://e.lanbook.com/book/70719

2. Cobones, C.B. OcHOBbl HEPENSTUBNCTCKOM KBAHTOBOW MEXaHWKU [DNeKTPOoHHBIA pecypc] : yuebHoe nocobue / C.B.
Cobones. - 9nekTpoH. aaH. - Mockea : duamatnut, 2016. - 144 c. - Pexxum goctyna: https://e.lanbook.com/book/105005

3. Conosbes, O. B. KBaHTOBas Teopus (npaktnyecknii Kypc). 3agaqHuk onsg guaukos. Yactsb | / O. B. Conosbes, 3. W.
Baiibekos, C. W. benos. - KasaHb: KazaH. yH-T, 2015.- 111 c. Pexum poctyna: -
http://kpfu.ru/portal/docs/F2127646978/Kvantovaya_teoriya.Zadachnik.Chast1.pdf

JdononHutenbHaa nuteparypa:
1. Kouvenaes, B. M. KBaHTOBas Teopms : KOHCNEKT nekumin [anekTpoHHbIn pecypc] / B. N. Koyenaes - KasaHb: KasaHckui
yHuBepcuteT, 2013 . - 222 c¢. Pexum goctyna: -
http://kpfu.ru/portal/docs/F1738320152/Quantum_Theory.pdf

2. bnoxvHues, . . OcHoBbl KBAHTOBO MeXaHWKK [ONeKTPOHHbIN pecypc] : yueb. nocobue - SnekTPoH. faH. -
CankT-MNeTepbypr : NaHb, 2004. - 672 c. - Pexum poctyna: https://e.lanbook.com/book/619
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.03 Teopetu+eckas gouauka (KBaHtoBas MexaHuka)

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

Hanpasnenue nogrotosku: 01.04.03 - MexaHuka u MaTreMatu4yeckoe Mo4EnMpoBaHne
Mpodhunb noarotoskun: MexaHuka XnIOKOCTW, rasa v Nnasmbl

KBanudpukaums BbIMyCKHMKA: MArUcTp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

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-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
NapatenbcTBa "JlaHb" , OCTYN K KOTOPO NnpenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkNtoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
9NEKTPOHHbIE BEPCUUN MEPUOLNYECKUX U3OAHUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
NapatenbcTea "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCVUManbHOMY KONMYECTBY NMPOMUIbHBIX HANpPaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKMX Y CMEXHbIX MPaB.
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