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Mporpamma gucumnnuHbl "KBaHToBas Teopmsa”; 12.03.04 "BuotexHnyeckue cUCTEMbI U TEXHONOrK".

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 gucumnnuHbl "KBaHToBas Teopmsa”; 12.03.04 "BuotexHnyeckue cUCTEMbI U TEXHONOrK".

Mporpammy amcuunnuHel paspabdotan(a)(n) AHnkeeHok O.A.

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHe (MOJYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbratamm ocBoeHns OMOIMN BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTte CneayowmnmMy KOMNEeTEHLUAMU:

LWndop PacwumndppoBka
KOMMeTeHuUn npuo6peTaeMoi KOMNETeHLMN
OoK-7 CNOCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio

O6yyatolmiics, OCBOMBLUNA AUCLUMANHY (MOOYNb):

JlonxeH 3HaTb:

OCHOBbI KBAHTOBO-MEXaHMYECKOr0 OMNCaHMS COCTOSHMIA ON3NHECKIX CUCTEM 11 MaTeMaTN4EecKoro annapara
KBaHTOBOW TeOpUM

JlonxeH ymeThb:

oOpMyNNpPOBaTh M [0Ka3biBaTb OCHOBHbIE Pe3yNbTaTbl KBAHTOBOW TEOPU

JonxeH Bnanetb:

HaBblkaMU pelleHns NPoCcTeNWNX 3a8a4 0 HAXOXOEHUM SHEPreTUYECKOro CNekTpa 1 BOMHOBbLIX (OYHKUWIA KBAHTOBbIX
CUCTEM U1 BblYUCNIEHNS BEPOATHOCTEN NX NEPEXOLOB B OPYrne COCTOAHUSA NOL BIUSAHVUEM BO3MYLLEHWIA

JlonxeH neMoHCTprpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!
K panbHelweMy oby4eHuto

2. Mecto gucuunnuHbl (Moayns) B cTpyktype OMOIM BO

LaHHasa oucumnnmHa (Mogynb) BkNtodeHa B pasgen "61.B.0M4.7 ducumnnmHbl (Mogynu)" OCHOBHOM NPOGIECCMOHASBHOA
obpaszoBatenbHoi nporpammel 12.03.04 "BroTeXHNYECKUE CUCTEMbI U TEXHONOMMK (HE NPeayCMOTPEHO)" 1 OTHOCUTCS K
06s3aTeNbHbIM AUCLMNANHAM.

OcsauBaetcs Ha 2 Kypce B 4 cemecTpe.

3. O6bem pucuMnavHbl (MOAYNS) B 3a4€THbIX eAUHMLLAX C yKa3aHUeM KONMYeCcTBa YacoB, BbiOe/IeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatowmxcs ¢ npenopasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboTy obyuaromxcs

O6was TpynoeMKOCTb AUCLIMIMNHBI COCTaBASET 5 3a4eTHbIX(ble) eauHuML(bl) Ha 180 yaca(os).

KoHTakTHas paboTta - 90 4aca(oB), B TOM Yucne nekuuu - 54 yaca(oB), NpakTMyeckne 3aHsTus - 36 4aca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 yaca(os).

CamocTtositenbHas pabota - 54 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMMNHDI: 3K3aMeH B 4 ceMecTpe.

4. CopepxaHue aMcLUNAUHBI (MOOYNS), CTPYKTYpMpOBaHHOE Mo TeMaMm (pa3penam) ¢ ykadaHuem oTBeA,eHHOro Ha
HMX KOnM4YecTBa akageMnyeckux 4acoB U BUAOB yYEOHbIX 3aHATUI

4.1 CTpyKTypa 1 TemMaTu4yeckmnit niaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboThbl N0 AUCLMUNANHE (MORYNIO)

Buabl n yachbl
KOHTaKTHOW paboThbl,
Pa3nenbl aucuunInHbI / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyecknellabopatopHble
flexumm 3aHATUSA paboTbl
Tema 1. OcHOBHblE MNOHATUSA
1. KBAHTOBOW Teopun 4 6 4 0 4
2. [Tema 2. Teopus npencTaBneHuii. 4 3 2 0 6
Tema 3. KoHTponbHast pabota €1 no
3. Temam 1-2 4 0 2 0
Tema 4. OBontoLnS KBAHTOBbIX
4. COCTOSIHWI BO BPEMEHU 4 6 3 0 2
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Mporpamma gucumnnuHbl "KBaHToBas Teopmsa”; 12.03.04 "BuotexHnyeckue cUCTEMbI U TEXHONOrK".

Bugabl n yachbl
KOHTaKTHOW paboThbl,
Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekuvu 3aHATUSA paboTbl
5. [Tema 5. OnHOMepHOe OBUXEHME 4 6 2 0 2
Tema 6. [1BnxeHue B
6. LEeHTpanbHO-CUMMETPUYECKOM Mone 4 3 3 0 4
7. |Tema 7. Teopusi BO3MYyLUEHWIA 4 6 2 0 2
8. [Tema 8. Teopusa paccesaHus 4 3 2 0 6
Tema 9. KoHTponbHast pabota €2 no
9. Temam 4-8 4 0 2 0
10.[Tema 10. BapvaumoHHbin MmeToL, 4 3 2 0 4
Tema 11. KBasuknaccuyeckoe
. npubnuxeHne 4 3 2 0 4
12.|Tema 12. MHOro4aCT14HbIE CUCTEMBI 4 3 2 0 4
Tema 13. MHOroanekTpoHHbIE aToMbl
13. N MONEKYNbI 4 3 2 0 4
Tema 14. OCHOBbI KBAHTOBOWA
14. ANeKTpoANHaMNKN 4 3 2 0 4
Tema 15. OCHOBbI PensTUBUCTCKOW
15. MEXaHWKMW. 4 6 2 0 8
Tema 16. KoHTponbHas pabota €3 no
16. Temam 10-15 4 0 2 0
UNtoro 54 36 0 54

4.2 CopepxaHue aucUUNIUHLI (MOBYNS)
Tema 1. OCHOBHbIE MOHATUSA KBAHTOBOM TEOPUU

Lyannam sBneHun MmkpomMmpa: OUCKPETHbIE CBONCTBA BOJH, BOTHOBbIE CBOMCTBA YacTuu,. [MpuHumnbl
HeonpeneneHHocTu u cynepnosuuun. MNpoctpaHcTeo MnbbepTta. OnepaTtopbl HabnogaeMbix UINYECKNX BETUHMH U UX
cBoicTBa. CoBCTBEHHbIE (PYHKLUMM U CODCTBEHHbIE 3HAYEHUSI onepaTopoB. ANCKPETHbI U HEMPEPbIBHbIA CNEKTP.
CobcTBEHHbIE (PYHKLMM KOMMYTUPYIOWMX onepaTopoB. COOTHOLWEHNE HeonpeaeneHHocTen [Man3eHbepra ans
pr3nyeckunx BennyunH.

Tema 2. Teopusa npencrasneHNN.

YHutapHble npeobpazoBaHns BOMHOBbIX (OYHKLMIA 1 onepaTopoB. MaTpuyHblii Meton. MaTpuua nnotHocTu. Yuctble u
CMellaHHble COCTOSIHNS.

Tema 3. KoHTponbHasi pabota €1 no remam 1-2
KoHTponbHas paboTa no Temam 1-2 (npvMepbl 3aaaqy cM. B . 6)

Tema 4. 3B0ONOLUA KBAHTOBbIX COCTOSIHUIA BO BPEMEHU

YpasHeHve lWpeavHrepa. MNOTHOCTb NOTOKA BEPOATHOCTW U ypaBHeHME HenpepbiBHOCTU. OnepaTtop NPoM3BOL4HON NO
BPEMEHW OT AMHaMUYecKoi nepemeHHoi. MpencTasneHne ManseHbepra. CTaunoHapHble coCTOsHNSA. VHTerpanb
IBVXEHMWS Kak CneacTBMe CBOWCTB CUMMETPUN KBAHTOBOW CUCTEMBDI.
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Mporpamma gucumnnuHbl "KBaHToBas Teopmsa”; 12.03.04 "BuotexHnyeckue cUCTEMbI U TEXHONOrK".

Tema 5. OoHOMepHOE OBUXEHUE

Mpumepbl cBeOeHNs cCTauMoHapHOro ypasHeHus WpenvrHrepa ons TpexMepHbiX CUCTEM K OGHOMEpPHON 3adade. YacTtuua
B OOHOMEPHO HeckoHe4YHO rnyboKoi NoTeHUuanbHom siMe. FapMOHMYECKUIA OCLUANSTOP.

Tema 6. [iBNXeHue B LeHTpalbHO-CUMMEeTpU4YeCKOM none

Obuwas Teopua oBnXxXeHund B LUeHTpPpalibHO-CUMMETPUYECKOM none. MomeHT nMmnynbca, COOCTBEHHbIE pyHKUMN U
COOCTBEHHbIE 3Ha4YeHus. ATOM Bogopoaa.

Tema 7. Teopusi BO3MYLLEHUNA

Teopus cTauMOHaPHbBIX BO3MYLEHWIA ANS ANCKPETHOro cnekTpa. BoamyleHuns npyn Hanuymm BbipoxXaeHus. ddgpekTt
Wrapka ona atoma Bogopona. BoamyieHusi, 3aBucsiwume ot BpeMeHW. MNepexolibl CUCTEMbI B HOBbIE COCTOSIHWS NOA
B/IUSIHMEM BO3MYyLWEHUS. [epexolbl B COCTOSIHWSA C HeNpepbiBHbIM CNekTpoM. COOTHOLWEeHMe HeonpeaeNeHHOCTU ans
3HEpPrn 1 BPEMEHN.

Tema 8. Teopus paccesiHus
CeueHue paccesiHusi B BopHoBckoM npubnuxeHnmn. KynoHOBCKMIA 1 KOPOTKOAENCTBYOWMIA NOTeHUManbI.

Tema 9. KoHTponbHas pa6ora €2 no remam 4-8
KoHTponbHas paboTta no temam 4-8 (MpuMepbl 3a4a4y cM. B . 6)

Tema 10. BapuauuoHHbI MeTOp,
CraumoHapHoe ypaeHeHue LLipeanHrepa kak cneactane BapuaumMoHHOro NpuHLMNa.

Tema 11. KBasuknaccuyeckoe npubnnxeHue

MpenenbHbI Nnepexon 0T KBAHTOBOW MeXaHWKu K knaccudeckon. Ksasmknaccmyeckas BOMHOBas (PyHKUUS, rpaHnyHble
ycnosus. KsaHTtoBaHue Bopa-3ommepdenbaa.

Tema 12. MHoroyacTuyHblie CUCTEMbI

MpuHUMN ToXAecTBeHHOCTN YacTul. CUMMETPUYHbIE N aHTUCUMMETPUYHBbIE BONHOBbIE PYHKLMN. BO30HBI U (PePMNOHDI.
BTopnyHoe kBaHTOBaHMe.
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Mporpamma gucumnnuHbl "KBaHToBas Teopmsa”; 12.03.04 "BuotexHnyeckue cUCTEMbI U TEXHONOrK".

Tema 13. MHOroanekTpoHHbIE aTOMbl U MONEKY/bl

MeTon camocornacoBaHHoro nons Xaptpu n Xaptpu-doka. Meton Tomaca-depmu. Atom renust. CnektpanbHble TEPMBI.
Tabnuua Mengeneesa. Aguabatuyeckoe npmbnmxerne. Monekyna sogopona

Tema 14. OcHOBblI KBAHTOBOM 3/1EKTPOANHAMUKMU

PewweHusi ypaBHeHuit MakcBenna, HopMasbHble KOOpAMHATEI, raMunbToHaH. KeaHToBaHue. BaamMonelicTere
3NEeKTPOHOB 1 POTOHOB. [ornolleHre 1 n3nyyeHne oOTOHOB aTOMaMu, COOTHOLWEHMUS DAHWTENHA.

Tema 15. OcHOBbI PensATUBUCTCKON MeXaHUKW.

YpaBHeHwve KneitHa-Poka-opaoHa. CeobogHoe aBuxeHue 603oHa. YpaBHeHne Oupaka. CBobonHOe ABUXEHUE
anekTpoHa. CruH, NONMHbIA MOMEHT KONNYeCTBa ABUXEeHWS. HeTprHo. YpaBHeHue Maynu, MarHUTHbIA MOMEHT
anekTpoHa. CnunH-opbrTanbHoe B3aMMoLeicTBIE.

Tema 16. KoHTponbHas paboTta €3 no Temam 10-15
KoHTponbHas pabota no temam 10-15 (MpumMepsbl 3a8ad cM. B n. 6)

5. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHust Ajisi CaMoCTOsSITeNbHON paboTbl o6yyatoLMxcs no
AucuunnuHe (Moaynio)

CamocTositenbHas pabota obyyaowwmxcs BoINOMHSETCS N0 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeAcTBEHHOro yyacTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCcToSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMoCTosTeNbHY0 paboTy. CamocTtosTenbHas paboTta obyyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLUMNANHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyarowmecs YnutaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYIO 1 CMIPABOYHYIO NUTEPATYPY, BIMONHSAT 3aaHUs, HanpaBneHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOMIO MO AUCLMNAUHE.

OpraHnsauus caMocTosTenbHol paboTbl 0ByHarowWmXcs PernameHTpyeTcs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTebHBIMU PECYPCaMU, BKNOYAS:

Mopsinok opraHn3aumu n ocylecTBAeHNS 06pa3oBaTenbHON AesTeNbHOCTM Mo 06pasoBaTebHbIM MPOrpamMMam BbICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpamMmam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepcTea obpasosaHus 1 Hayku Poccuiickoin dPepepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoint @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMA"

YcTae cheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO obpasoBaTtenbHoro yupexaeHns "KasaHckmi (MprBonxXxckuii)
doenepanbHbIi yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeiepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTeNbHOMO y4peX AeHNs
BbICLIEro NpodheccmoHansHoro obpasosaHus "KasaHckuii (Mpusonxckuii) doeaepanbHblii yHuBeEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doegepanbHoOro yHmeepcuteTa

Conosbes O.B. 3agayun no KBAHTOBOI MexaHuKe: BONMHOBbIE oyHKUMUW 1 onepaTopbl (y4.-MeTod. nocobue). - 2013. -
KasaHb. - KMNadY. http://kpfu.ru/docs/F1064181181/Zadachi po kvantovoi mehanike.Volnovie_funkcii_i_operatori.pdf -
http://kpfu.ru/docs/F1064181181/Zadachi po kvantovoi mehanike.Volnovie_funkcii_i_operatori.pdf
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Conosbes, O.B. KBaHToBas Teopus (MpakTMHYecKkuin Kypc). 3agaqyHuk ons gomamkos. HacTb |. [OnekTpoHHbIn pecypc] /
0O.B. Conosbes, 3.U. baitbekos, C.W. benos // YuebHoe nocobue. ? KasaHb: KasaHckuii yHuBepcutet, 2015. ? 102 c.
http://dspace.kpfu.ru/xmlui’/handle/net/20301 - http://dspace.kpfu.ru/xmlui/handle/net/20301

6. POHAO, OLLEHOYHbIX CPEeACcTB NO AUCLUMUINIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BKIOYaET OLUEeHO4YHble MaTepuasibl, Hanpae/ieHHbIE Ha NPOBEPKY
OCBOEHMS KOMMETEHUWN, B TOM YMCIE 3HAHWIA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT OueHOYHbIe
cpencTea TeKylero KOHTponda 1 oueHo4YHble cpenctea I'IpOMG)KyTOHHOVI arrectauumn.

B ¢hoHLe OUEeHOYHBIX CPEACTB COAEPXUTCS Cnenyiolas HpopMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMpPyeMbIM peadynbTatam 0by4eHus Mo AMCLUNMHE (MoLynio);

- KPUTEPUM OLLEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMSI OLEHKYM MO AMCUMNINHE (MOAYIIO);

- onucaHve nopsiaka NPUMEHEHUs U NpoLeaypbl OLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBaa;
- KpUTEPWM OLIEHMBAHNS 015 KaXA0r0o OLEeHOYHOro CPecTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsaBisemMbie K 0eiCTBUSIM 0OyHatowmxcs,
IEeMOHCTPVPYeMbIM peadynbTaTtaMm, 3aaHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoonTcs B rlpI/IJ'IO)KeHI/II/I 1k nporpamme gucunninHbl (MO,EI,y}'IPO).

7. NepeueHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNUHBI (MOaynst)
OcBoeHUEe oucUMNAUHBI (MOSYNS) NPeLnonaraeT 3yYeHne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbil.
NuTtepatypa MoxeT ObITb AOCTYMHA 00yyalowWmuMcs B O4HOM U3 BYX BAPUAHTOB (M60 B 060MX N3 HKX):

- B 9NEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKkntoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyaTHoM Buae - B HayuHoi 6ubnuoteke um. H.N. Jlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YMTaTeNbCKM brneTam B COOTBETCTBUM C NMpaBunamy nonb3osaHus HayyHol 6GmbnnoTekoii.

ONeKTPOHHbIE N30aHNS AOCTYMHbI AUCTAHUMOHHO 13 No6oi TOUKM NpW BBEAEHNM 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBepcUTeT". Mpu MCNOoNb30BaHMK NeYaTHbIX U3LaHWA GMBNNOTEYHbIN
POHA [OMKeEH BblTb YKOMMNEKTOBAH MMM U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnnsapa) Kaxnoro U3 n3gaHuin OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWWMX OAHHYIO OUCLUMNANHY.

MepeyeHb OCHOBHOW U [OMONHUTENBHOM y4eBHON NTepaTtypbl, HEOBXOAMMON A1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonomutcs B MNpunoxeHun 2 Kk paboyeli nporpamMmme AucUMnavHbl. OH NOANEXUT OBHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMMNIEKTOBaHMUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 BUCLUMNIIUHBI (MOOYIS)

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

mMeTogmyeckne matepuansl kagegpb! T -
http://kpfu.ru/physics/struktura/kafedry/kafedra-teoreticheskoj-fiziki/metodicheskie-materialy

Ob6pasoBatenbHblilt npoekT A.H. BapruHa - http://www.ph4s.ru/index.html

9. MeTognueckme ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)

MeToauyeckne pekoMeHLaLMU N0 CaMOCTOSTENbHOW paboTe CTyLEeHTOB, NOArOTOBKE AOMAIIHErO 3a4aHus, K
KOHTpOnbHOM paboTe.

MO>XHO BblOENNTb HECKONBbKO BMOOB CaMOCTOATENIbHON pa6OTbI CTYLOEeHTOB Npn N3y4yeHnn gncunninHbl.

Pa36op 1 ycBoeHve nekUMoHHOro Matepurana. [locne kaxnoin nekumy CTyoeHTy cneayeT BHUMATENbHO NPoYmnTaTh 1
pa3obpatb KOHCNEKT, NPY 3TOM:

- MNoHATb 1 3aNOMHUTL BCE HOBLIE onpeneneHns.

- MoHATb BCce matemaTmyeckue BbIKNaAKM 1 nexauwme B X OCHOBE hunanyeckne NonoxeHna v oonyweHus;
BOCNPOM3BECTW BCE BblKNagkn CaMOCTOATENIbHO, HE MMAns B KOHCNEKT.

- BoinonHntb Mnu pogenatb BbIKNaoky, KOTOpPbIE NEKTOP npennucan caoenatb CaMoCTOATENNIbHO (ecnm TakoBble I/IMGIOTCFI).

- Ecnun nektop npennucan pasobpatb YacTb Matepuna 6onee nogpobHO caMOCTOATENbHO MO AOCTYMHLIM MUCbMEHHbBIM
VN 9NEKTPOHHBIM UCTOYHMKAM, TO HEOBXOAUMO CBOEBPEMEHHO 3TO caenaTtb.
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- I'Ipm BO3HUKHOBEHMM KaKUX-nnbo pr,ﬂ,HOCTeVI C NOHMMaHMEM MaTepumna pekoMeHgyeTcs nonpocuTb NOMoLWKM y CBOUX
OOHOrpynnHMUKOB NN COKYPCHUKOB. Takxe MOXHO 06paTI/ITbCFI 3a NOMOLbKO K NEKTOopPY. Jlnsg 3TOro MOXHO NUYHO
noaonTn K npenonasarerso, nnbo Hanucatb €My 3N1eKTPOHHOE NNUCbMO, CPOPMYNNPOBAB B HEM BO3HUMKaOWMeE BOMPOCHI. K
NMNCbMY MOXHO NPUKpPEennTb Kakue-nmbo ANIEKTPOHHbIE MaTepualbl, CBA3aHHbIE C BO3HUKLWMMIK BOMNpPOCaMun, Harnpumep,
OTCKaHupoBaHHble UNn cqoTorpadopoBaHHble NUCTOYKU C PYKOMUCHBbIMA KOMMEHTapUaMU, MOMETKaMu, Bblkiagkamn 1
T.n.

CamocTosiTenbHoe M3yyeHune YacTv matepuana. Ecnm yactb y4ebHoro Matepuna oTeefeHa Ha CaMoCTosITeNlbHOe
n3dyyeHue, 10 HeO6XOJJ,VIMO NPUCTYNNTb K 3TOMY He3aMennnTenbHO Nocie yka3aHnsa npenogasartens h 0CBOUTb Matepun B
OTBeEeHHble NM CPOKW. MaTepmn cnenyet N3y4utb No AOCTYNHbIM NNCbMEHHbIM N 3NEKTPOHHbIM MCTOYHNKAM, O KOTOPbIX
coobwuT npenoaasarerb.

MoarotoBka nomalHero 3aaaHus. B nomawHeii pabote CTyeHTOB MOXHO BbIAENUTL ABe cocTasnsiowye: 1) pasbop
peweHnin 3aaay ayauTOPHbIX 3aHSATWR, 2) CaMOCTOATENBHOE PelleHne AoMallHKX 3aaa4. Takum o6pas3om, Mpuas LOMON
nocne Kaxnoro ayaquTopHOro 3aHsTWS!, CTYAEHT LOMIXEH CHaYana pelwmnTb CaMOCTOSTENbHO (He rnaas B pabouyto
TeTpanb) Te 3a4a4u, KOTopble pelwwnn npenogaeatenb BO BPeMs 3aHATUS. [pu BOZHUKHOBEHMW TPYLHOCTEN BO BPEMS
pelweHns Kako-Hnby b 3anaqu cnenyeT pasobpatb peleHne 3Tol 3anaqv B TeTpaamn. 3aTem cnemyeT pewnts 3anaqy
camocTosiTenbHo 6e3 TeTpanun. Ckonbko Obl pas He MPUXO4MIOCh BO3BPALLATLCS K TeTPaau, HaCcTOSTENbHO
pPEeKOMEHOyeTCs BCE Xe Hay4nTbCsl BOCTPOV3BOAMTbL PELIEHNE CaMOCTOATENbHO. 3aTeM cneayeT NPUCTYNUTL K PELIEHNIO
3ajay 13 goMawHero 3anaHus. [Npu BOZHUKHOBEHUW TPYLAHOCTEN PEKOMEHAYETCS MOMPOCUTb NMOMOLLM Y CBOMX
OLHOTPYNMHUKOB MNIN COKYPCHWKOB. MNpMBETCTBYETCS COBMECTHbIN NMOUCK peleHnii. Takxe MoXHO obpaTtnTtbes 3a
MoMoLLbIO K NpenofasaTento. [Ins aToro MoOXHO NMYHO NOJOWTM K NpenonasaTento, Mo HanucaTb eMy 3N1eKTPOHHoe
NMCbMO, CGPOPMY/IMPOBAB B HEM BO3HMKAIOLWME BOMPOCH! WV NPUKPENIB CBOW OTCKAHUPOBaHHbIA U
CpoTOorpacprpoBaHHbI BapraHT peweHns ons nposepku. MNponycTue kakoe-nnbo 3aHaTUe, CTyOeHTy cneayeT
CKOMUPOBaTh pelleHre pa3obpaHHbIX Ha 3aHATUK 3aay M3 TeTpaamn Kakoro-Hmbyab OaHOrpynnHMKa; pasobpatb nx
pelweHne, pewnTb X CaMOCTOATENbHO, a TakXe peWwnTb 3aA4a4u JOMaWHEero 3aaaHus.

MoprotoBka kK KOHTPONbHBLIM paboTam. To, Kak CTYLEHT Hay4Uncs CaMoCTOATENbHO pewaTb 3a4adqn, npenogasatenb
NpoBepsieT NOCPEACTBOM NPOBEAEHUS KOHTPONbHBIX PaboT, HA KOTOPbIX OT CTyAEeHTa TPebyeTcs pPeLWnTb HECKONBKO
3ajay 13 Ymcna Tex, KOTopble PELanCh B ayanTopum, U Tex, KoTopble Obinv 3afaHbl B KAYECTBE AOMALIHER paboTbl.
Takum 06pa3oM, Ans YCNeWHOoW NOArOTOBKM K KOHTPO/bHBIM paboTam HEOBX0AMMO HayYUTbCS CAMOCTOSTENBHO
BOCMPOU3BOANTb PELEHUS pa3obpaHHbIX Ha 3aHSATUSIX 3a4a4 1 3a8ay JOMAWHWX 3a4aHWiA B COOTBETCTBUN C
pekoMeHaauusMmn 4ns NOAroTOBKMU JOMALWHEr0 3aAaHns, NPUBEAEHHBIMU BbILE.

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX NMPU OCYLLLECTBNIEHMN 06pa30oBaTeNbHOro
npouecca no gucuuniuHe (MOayno), BKoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MUHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEMbIX NMPU OCYLLECTBNEHM 06pa3oBaTebHOro npolecca no
OUCUMNAVHE (MOLyNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns n MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpamMMe OUCLMNNNHBI (MOZYNS).

11. OnucaHne mMatepuanbHO-TEXHUYECKON 6a3bl, HEO6X0AMMON ANS OCYLLLECTBNEHUS 06pa3oBaTe/ibHOro
npouecca no aucuunInHe (Mogynio)

MartepunanbHO-TeXHUYECKOE obecrneyeHue o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst ofisi CaMOCTOSTENbHOM PaboTbl 0BYYAKWUXCS, YKOMMNIEKTOBAHHbBIE CMELNANN3NPOBaHHOR MEBENbIO (CTOMbI 1
CTYNbS1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayanTopun oNns KOHTaKTHOW paboThl C MpenonasateneM, yKoMNnekToBaHHble cneumanianpoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep Ans pacnedvarky pasgatoyHbix MaTepuanos.

MynbTumeouitHas ayoutopums.

12, Cpeﬂ,CTBa apgantauumumv npenopgasaHusi oguCcUNNNIUHDbI K I'IOTpeﬁHOCTFlM 06y'-|a|ou.|.|nxc5| UHBaNUOoOB U nNuuy C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA

Mpwn HeobxonmMocTy B 0bpazoBaTenbHOM NPOLECCE NPUMEHSIOTCSA Cnepytowmne MeTodbl U TexHonorum, obneryaioume
BOCNPUATE MHGOPMaLLMK 0BYYaOWUMIUCS MHBANULAMW U NIMLAMU C OFPaHUYEHHbIMU BO3MOXHOCTSIMU 300POBbS:

- co3aaHne TEKCTOBOW BepCcumn nto6oro HETEKCTOBOrO KOHTEHTA /1Sl er0 BO3MOXHOro npeo6pasoBaH|/|;| B
anbTepHaTnBHbIE POPMBI, y,D,06HbIe ONS pasnunyHbIX Nob30BaTeNen;

- CO3[aH1e KOHTEHTA, KOTOPbI/i MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpb,
npenycMOTPETb BO3MOXHOCTb MacwTabupoBaHus Tekcta U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 06y4atolmMXcs BOCNPUHUMATD OHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLUIO BU3yanbHO, C HAPYLWEHUSIMU 3PeHNs -
aynnanbHo;
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- MPUMEHEHVEe NPOrpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIIA;

- NMPUMEHEHWE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmyHbIX
POPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6pa303aTeanb|x TEXHONOrnin ang opraHnsaumm oopM TeKYLLEro U NPOMEXYTO4YHOro
KOHTPONA;

- YBENNYEHME NPOLOMIKNTENIbHOCTU caaqm oby4atolmMMcst UHBaANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHMIO K YCTAHOBNIEHHOW MPOAONXUTENBHOCTU UX CHAYN:

- NIPOAONIXXUTENIbHOCTU COa4n 3a4éTa unm aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

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

- NPOOOIXUTENNbHOCTU BbICTYNNEHUA oéyqaromerom npu 3awunTte KprOBOI7I pa60Tb| - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpebosaHusMu ®IFOC BO 1 yuebHbIM nnaHoM no HanpasneHuo 12.03.04
"BroTtexHnyeckne cncTembl 1 TeXHONOrMKU" n NPogOM0 NOLArOTOBKM "HE NPeayCMOTPEHO".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.0/].7 KeaHToBas Teopusi

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noarotosku: 12.03.04 - BMOTEXHUYECKME CUCTEMbI U TEXHOIOTUN
Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"on Havana obyyeHns no obpasosBaTensHoi nporpamme: 2016

OcHoBHas nuTeparypa:

2. ODaebigos A.C. KBaHToBas MexaHuka: yiebHoe nocobue. - Cr6: BXB Metepbypr, 2011. - 704 c.
http://znanium.com/bookread.php?book=351130.

3. Conosber O.B. 3apayHuk ons gomnsmkos. YacTb |. [OnekTpoHHbiii pecypce] / O.B. Conosbes, 3.U. Baiibekos, C.U.
Benos // YuebHoe nocobue. KasaHb: KazaHckuii yHusepcuteT, 2015. 102 c. http://dspace.kpfu.ru/xmilui’/handle/net/20301

JononHutenbHas nureparypa:

1. Conosbe O.B. 3agayn no KBaHTOBOW MexaHWKe: BONHOBblE (OYHKLMM U onepaTopbl (y4.-MeTod. nocobue). - 2013. -

KasaHb. - K[dY.
http://kpfu.ru/portal/docs/F1064181181/Zadachi_po_kvantovoi_mehanike.Volnovie_funkcii_i_operatori.pdf

2. bnoxnHues [.1. OcHoBbl KBaHTOBOW MexaHukun. 13a-8o JlaHb, 2004. - 672 c.
http://e.lanbook.com/view/book/619/

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
Crpaxuua 10 na 11. Bl YHH
skt

AR 5 AN LM O



Mporpamma gucumnnuHbl "KBaHToBas Teopmsa”; 12.03.04 "BuotexHnyeckue cUCTEMbI U TEXHONOrK".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
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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 noarotoeku: 12.03.04 - BUOTEXHUYECKME CUCTEMbBI U TEXHOIOTN
Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

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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