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Mporpamma omcumnnmHel "KonnektneHble Bo3byXaeHns B TBepabix Tenax”; 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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHwuua 2 n3 10. Bl YHH
rlorlyfos

AR 5 AN LM O
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Mporpammy oucumnnuHel paspaboTan(a)(1) ooueHT, K.H. (noueHT) OemuHos P.I". (Kadbenpa Teopetmyeckoi gonsnku,
OrtneneHune comaunkn), Raphael.Deminov@kpfu.ru ; npodpeccop-koHcynbTaHT Kovenaes B.U. (Kadhenpa teopetmyeckoi
douaukn, OtoeneHne gouaukn), Boris.Kochelaev@kpfu.ru

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

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

LWndop PaclumndppoBka
KOMMeTeHLuu npuobpeTaeMon KoMNeTeHLUN
OK-1 CNOCOBHOCTbIO K aBCTPAKTHOMY MBbILWIEHNIO, aHANN3Y, CUHTE3Y
OrK-5 CNoCOBHOCTBIO MCMONb30BaTb CBOOOAHOE BNageHne

NPOgECCHOHANBHO-NPOUINPOBAHHBIMUA 3HAHNSIMM B 06N1ACTU KOMMbIOTEPHBIX
TEXHONOrUI ANs pelleHnst 3a8ay NpodoeccnoHanbHo OeATeNbHOCTY, B TOM Yicne
Haxo4sWNUXCS 3a Npeaenamy HanpasneHHOCTW (MPogouns) NOArOTOBKY

Or1K-6 CMOCOBHOCTBIO MCMONb30BaTh 3HAHWS COBPEMEHHbIX MPOBNEM 1 HOBEMLINX
OCTUXEHUI (DU3NKU B HAy4YHO-MUCCnenoBaTenbckol pabote

MK-1 CMOCOBHOCTbIO CaMOCTOATENBHO CTaBUTh KOHKPETHbBIE 3a4a4M Hay4HbIX
nccnenoBaHuii B 06nacTy ouanku 1 pellatb UX C MOMOLLbIO COBPEMEHHOM
annapaTypbl U MHGOPMALMOHHBIX TEXHONOMMA C UCMONb30BAHUEM HOBEMLIEro
OTEYECTBEHHOrO 1 3apybeXXHOro onbiTa

MNK-6 CNOCOBHOCTbIO METOANYECKM FPAMOTHO CTPOWTb NNaHbl NEKLUOHHBIX U NPaKTUYECKMX
3aHATUIA MO pasgenam y4ebHbIX SUCUUMAMH U NyBnMYHO n3naratb TEOPETUYECKME 1
npakTuyeckme pasaensl y4ebHbIX AMCUUNAVH B COOTBETCTBUMN C YTBEPXKAEHHbIMY
y4ebHO-MeTOANYECKMM NOCOBNAMM

O6yyatolmincs, 0OCBOMBLINA LUCLMUMANHY (MOOYNb):
JonxeH 3HaTb:
Cnocobbl KBAHTOBOrO OMMUCAHUS CUCTEM MHOTMX YacTuL,

JlonxeH ymeTb:

NMPVUMEHSITb KOHLIEMNLMIO 3NeMeHTapHbIX BO3OYXXAEHWI ANs onmncaHnsl OCHOBHBIX XapakTepUCTUK SBNEHNIA
CBEPXTEKYYECTN, CBEPXMPOBOANMOCTU 1 MarHeTu3ama

JlonxeH BnaneTb:

HaBblkamu NPUBIMXEHHOro pelleHns 3aaa4m 06 aHepreTMYeckoM CNeKTpe aNneMeHTapHbIX BO36yXaeHWi

JlonxeH neMoHCTpMpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!
K OanbHerweMy oby4eHunto

2. Mecto aucumnnuHbl (Moayns) B cTpyktype OMOIM BO

JaHHag oucumnnunHa (Mogynb) BktodeHa B pasaen "b1.6.3 JucuunnmHbl (Mogynm)" 0CHOBHOM NPOGIECCMOHASbHOW
obpasoBatenbHoli nporpammel 03.04.02 "duamnka (Prnsrka KOHOEHCUPOBAHHOIO COCTOSIHUS)" M OTHOCUTCS K 6a30BOiA
(obwenpodreccroHanbHo) YacTu.

OcBanBaetcs Ha 1 Kypce B 2 CeMeCTpe.

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 obyuatloLmxcs

O6was TpynoeMKOoCTb ANCLMNANHBI COCTaBNSIeT 2 3a4eTHbIX(ble) eanHuL(bl) Ha 72 yaca(os).

KoHTakTHasi paboTa - 24 yaca(oB), B TOM 4yucne nekuun - 12 yaca(oB), npakTnyeckme 3aHsATUs - 12 yaca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).

CamocTositenbHas paboTta - 48 4aca(os).
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KoHTponb (3a4éT / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOHHOrO KOHTPONS ANCUUMMUHBI: 3a4eT BO 2 CEMECTPeE.

4. CopepxaHue AuCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkaaeMU4ecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTu4yeckuil nnaH KOHTaKTHON U caMOCTOATeNbHOM paboThbl NO AucCUUNIUHE (MOAYIIO)

Buabl u yachbl
KOHTaKTHOW paboTbl,
Paspenbl pucumnnuvHbl / MX TPYAOEMKOCTb CamocTosiTenbHasi
N moayns Cemectp (B yacax) pa6ota
MpakTuyeckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
1.|Tema 1. BropnyHoe kBaHTOBaHue 2 2 2 0 6
Tema 2. CBepXTeKy4ecTb XNOKOro
2. renns 2 2 2 0 12
3.[Tema 3. MarHeTnam onanekTpukos 2 4 4 0 12
Tema 4. CBepXxnpoBOAMMOCTb
4, METaNOB 2 4 4 0 18
Toro 12 12 0 48

4.2 ComepxaHue auCUUMIUHLI (MOBYNS)
Tema 1. BropnyHoe KBaHTOBaHue

ToX4eCTBEHHOCTb HacTuL,. BekTop cocTosiHus B 06bIYHOM NpeacTasneHnm. OnepaTopbl POXAEHUS Y YHUHTOXEHNS]
yactuu. Bo3oHbl 1 pepMroHbl. OOHOYACTUYHBIE W ABYXHACTUYHbIE BEKTOPbLI COCTOSIHMSA. O LHOYACTUYHbIE U
IBYX4aCTU4HbIE OrNepaTopbl B NPEACTaBNEHNN BTOPUYHOTO KBAHTOBaHWS

Tema 2. CBepXTeKyuyecTb XUOKOro renus

MoHsTME aneMeHTapHOro Bo3byXOeHUS B KBAHTOBOM Xunkoctu. Kputepuii ceepxtekydectu JlaHaay. SeKT1BHbIN
rammnbToHWaH borontobosa ons 6030HOB C B3aUMOLENCTBUSMU OTTankneaHus. CRekTp aneMeHTapHbIX BO36YXAEHNA.
SIBneHne cBepxTeky4HecTu.

Tema 3. MarHeTU3M ON3NEKTPUKOB

O6MeHHble B3aMOAENCTBUSI aTOMOB U CMMHOBBIE KOPPENsLUMM B MapamarHiTHoi ¢goase. CnHOBbIE BOMHbI B
heppoMarHeTvke 1 aHTucpeppomarHeTuke. CnekTpbl 3NeMeHTapHbIX BO3OYXAeHWA. 3aBUCMMOCTb HAMarHW4eHHOCTU OT
Temneparypbl.

Tema 4. CBepXnpoBOAUMOCTb METaNNOB

OnemeHTapHble BO36YXAEHNS B HOpManbHOM MeTanne. Baanmopaenctaue anekTpoHOB Yepes none ooHoHOB. MNapa
Kynepa. ScpgpekTmsHbIin MamunbtoHnaH bapauHa-Kynepa-LWpndgdbepa. SnemeHTapHble BO36YXAEHNS, METOL,
Borontob6oBa. SHepreTMHeckuii CNeKTp aneMeHTapHbIX BO3OYXAEHUIA 1 CBEPXTPOBOAUMOCTb.

5. MepeyeHb yue6HO-MeTOAMYECKOrO obecnevyeHns s CaMOCTOsSITeNbHOW paboTbl 06yyaloLLUXCS NO
AucuunnuHe (Moayso)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOOMYECKOM PyKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha CaMocTosITeNbHYO paboTy Ha
ayOUTOPHBIX 3aHATUSX U HA BHeayaUTOPHYIO caMocTosITeNbHyto paboTy. CamocToaTenbHas paboTa obyyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAENbHbIX TEM (Pa3aenos) AUCUMUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0byyatowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHyo, Hay4HYIO 1 CMPaBOYHYIO MTEpatypy, BbINONHAIOT 3aaHusl, HanpaeneHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABbIKOB, FOTOBSTCS K TEKYWEMY 1 MPOMEXYTOYHOMY KOHTPOSIO MO AUCLUNIUHE.

OpraHunsauusi caMocTosTenbHol paboTbl 0ByHaroWMXCs PErnaMeHTUPYeTCs HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKIOYAS:

Mopsaok opraHM3aumn 1 ocylecTBieHNs obpasoBaTenbHON AeaTenbHOCTY No o6pasoBaTefibHbIM NPOrpaMMam BbICLIEro
obpaszoBaHus - nporpammam bakanaepuata, nporpamMmam crieuuanuteTa, Nporpammam MarucTpatypbl (yTBepXaeH
npvkaszom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin denepauum ot 5 anpensi 2017 rona Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBefeHMNA"

YcTaB cheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIrO obpasoBaTtensHoro yupexaeHns "KasaHckuin (MpuBonxckuii)
doenepanbHbii yHuBepcuTet”
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MpaBuna BHyTPEHHEro pacrnopsaka goeepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHNs
BbICLIEro npodpeccmoHansHoro obpasoBaHus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBeEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doegepanbHoOro yHmeepcuteTa

AmuHoB J1.K., MankuH B.3. IuHamuka n KMHeTMKa SNeKTPOHHbIX U CMMHOBLIX BO3OYXAeHWIA B napamMarHATHbIX
kpuctannax - http:/kpfu.ru/portal/docs/F1917339624/DynamicsSpinParamagnets_Aminov_Malkin.pdf

6. POHA, OLLEHOYHbIX CPEeACTB NO AUCLUUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BKIOYAET OUEeHO4YHble MaTepualibl, HanpaB/iEeHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCIE 3HAHWIA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OueHOYHbIe
cpencTea TeKylero KoOHTponAa 1 oueHo4YHble cpenctea ﬂpOMe)KyTOLIHOIZ arrecrtauumn.

B ¢hoH e OUeHOYHbIX CPEACTB COAEPXUTCS Creayiolas uHpopMaums:

- COOTBETCTBME KOMMETEHUUI NNaHMpPyeMbIM peadynbTatam 0by4eHus Mo AUCUUMNvHe (MoLynio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (DOPMUPOBAHWSI OLIEHKYM MO AMCUMNVHE (MOAYNIO);

- onucaHve Nopsiaka NPUMEHEHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOr0 CPencTBa;
- KpUTEepPUM OLIEHMBAHNS O KaXA0ro OLEeHOYHOro CpeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMble K 0ecTBUSM 0Oydatowmxcs,
IEeMOHCTPVPYeMbIM pe3dynbTaTtaMm, 3aaHns PasnnyHbIX TUMOB.

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

7. NepeueHb nuTepatypbl, HEO6XO0AUMMON OJ1S1 OCBOEHUS OUCLUNUHBI (MOAynst)

OcBoeHVe aucUMNAUHBI (MOSYNS) NPeLnonaraeT U3yYeHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbi.
NuTtepatypa MoXeT ObITb AOCTYMHA 00yyalowWwmuMcs B O4HOM U3 BYX BApPUaHTOB (M60 B 060MX N3 HKX):

- B 9/1EKTPOHHOM BUAE - Yepe3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHMM 3ak/to4eHHbIXx KDY aorosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayyHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbCKM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6GnbnnoTekoii.

OneKTPOHHbIE N30aHUA OOCTYMHbI AUCTAHLUMOHHO 13 NoB0 TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBepcUTeT". Mpu MCNONb30BaHUM NeYaTHbIX U3naHWi GbNNOTEYHbIN
hOHL [OMXKeEH BblTb YKOMMNEKTOBAH MUK 13 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no rocC 3++ - He
meHee 0,25 sk3emMnngapa) Kaxooro n3 n3gaHunini OCHOBHOM nuTepatypbl n He meHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 0LHOBPEMEHHO OCBaMBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOAMMON A1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonomutcs B MNpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OBHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMMNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNMUHBI (MOOYIS)

Bubnuoteka - E-library - Kacbenpa teopetnyeckoin onaunkm MOTU -
https://mipt.ru/education/chair/theoretical_physics/biblio/

MeToauyeckme marepuarnbl Kagpenpbl TEOPEeTUYECKOn Puanku -
http://kpfu.ru/physics/struktura/kafedry/kafedra-teoreticheskoj-fiziki/metodicheskie-materialy

dur3unka TBEPAOro Tena - ckayatb U YUTaTb OHNANH 3NEKTPOHHBIE y4ebHMKM BecnnaTHo 4Nns By30B -
http://window.edu.ru/catalog/resources?p_rubr=2.2.74.6.8&p_nr=50

9. MeToauyeckue ykasaHus Ansi 06y4arloLLLMXcsi N0 OCBOEHUIO AUCLUMAUHBI (MOAYNS)
MeToamyeckre peKoMeH4aLuUM Mo caMoCcTosiTeNbHOM paboTe CTyAEHTOB

Tema 1. BropnyHoe kBaHTOBaHue

OGpaTI/ITb BHMMaHMe Ha 3annCb BEKTOPOB COCTOAHUSA B 06bI4YHOM npencrasneHunn. Y4yeT KBAHTOBOW CTATUCTUKM YacTuL
(QDepMVIOHbI n 6030Hbl), BBeEHMEe onepartopoB poxXaeHna N yHUHYTOXEeHUA 4acTtul B JaHHOM COCTOAHUN. Beon nonesbix
oneparopoB poxXaeHns N YHUHTOXKEeHUA 4aCcTul B OaHHOI ToYke 1 B AaHHOM cocTosiHun. OCBOUTbL 3anuncb
O04HO4YaCTN4YHbIX N OBYX4aCTU4YHbIX OnepartopoB B npeanctaBneHnn BTOPUYHOIo KBaHTOBaHUA.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHnwuua 5 13 10. EEl YHH
oML

ARl | AL O



Mporpamma omcumnnmHel "KonnektneHble Bo3byXaeHns B TBepabix Tenax”; 03.04.02 "dusmka".

Tema 2. CBEPXTEKYHECTb XWUOKOro renms

Mpwn paccMoTpeHun Teopum JlaHnay CBEPXTEKYHECTM XULKOFO Frennst BaXHO 06paTuTb BHAMAHUE HA NPEONOXEHHbIN
Nanpay sHepreTUYeckunii CNekTp aNEMEHTAPHbIX BO3OYXAEHWA ((DOHOHbI U POTOHbI), CYLWECTBEHHBIM MOMEHTOM KOTOPOrO
SBNSIETCS HANMYNE SHEPreTUYECKON Wenn B POTOHHOW YacTy CnekTpa.

B Mukpockonuyeckoit Teopun ceepxtekydectv borontoboBa NpoaeMoHCTpMpoBaHa BO3MOXHOCTb CBEPXTEKYHECTH B
monenu cnabo HemaeanbHoro rasa bose-3iHwWwTeliHa (C B3aMMO4EVCTBMSIMW OTTaNKUBaHWs!) C BbIPOXAEHHbIM
KOHOEHCaTOM.

Tema 3. MarHeTn3m OnanekTpukos

ObMeHHOE B3aMMOLECTBIE NPOSIBNAETCS BCIEACTBME KYNOHOBCKOMO OTTANKMBAHNS 9NEKTPOHOB 1 npuHumna Maynu.
MapameTpoM, XxapakTepuaytoLmM ClMHOBbLIE KOPPENSLMN, SBASETCS ANMHA KOrePeHTHOCTU. [ogyepkHeM, YTo B
napamarHuTHol cpase npu NpubnmxeHun TemnepaTtypbl K TeMmnepatype Kiopy onvuHa KorepeHTHOCTH pacTeT, a npu
COBMALeHMN TEMMNepaTyp OHa 3axBaTbiBaeT BECb KPUCTA, 4TO rOBOPUT 00 YyCTAHOBNEHUW OANbHETO NOPSAKA.

Cnabo B036yXAeHHOE COCTOSHME doeppoMarHeTika (aHTUeppPoMarHeTMka) MoXHO paccMaTpmBaTb Ha OCHOBE
a(ppekTMBHOrO raMunbToOHNaHa (npeacrasneHme XonctenHa-Npumakosa) 1 NONY4UTb SHEPreTUYECKUA CNEKTP CMUHOBbLIX
BOSH (MarHOHOB) B peppoMarHeTuke (aHTugeppomarHeTumke).

Tema 4. CBepXNpoBOAMMOCTb MeTasnNoB

Ins 06SICHEHMSI CBEPXMPOBOLMMOCTY BaXHbIM SBNSETCS PACCMOTPEHNE CMUH-GPOHOHHOTO B3aNMOLENCTBUS 1
B3aMMOLENCTBNS 3NEKTPOHOB Yepe3 Nnone POHOHOB.

Obuwas kapTMHa CBEpPXMNPOBOASILEro COCTOSIHNS, HECTabUNbHOCTb HOPMAsIbHOMO COCTOSIHUS. TaMUNbTOHMAaH cnapuBaHns
(BKLL).

Ceepxnposogsiiee cnapueanue. MNapa Kynepa. SHepretmyeckas wenb. HectabunbHOCTb HOPMaNbHOO COCTOSIHUS.
Teopusa BKL paccmatprBaeT raMunbTOHNAH, YHUTBIBAIOWMIA UCKIOYNTENBHO MPUTSXEHNE MEX Y SNEKTPOHaMM C
PaBHbLIMK MO BENUYMHE 1 MPOTMBOMOIOXHO HaNpPaBAeHHbIMU UMMYNIbCAMX U aHTUNapPanienbHbIMU CIHAMU,
XapakTepnayemoe 0OHOM NONOXNTENbHON KOHCTAHTOW CBA3M g. [aMmnnbToHMaH anekTpoHoB B moaenun BKI
3anucbiBaeTCcs C MNOMOLLbIO ONMepaTtopoB BTOPUYHOIO KBAHTOBAHUSI.

3apayva 06 onpeneneHn OCHOBHOIO COCTOSIHUSI CUCTEMbI C TakMM MOLENbHbIM raMuUibTOHMAaHOM, Kak nokasan H. H.
BorontoboB, peluaeTcsi TOYHO. ViMeeTcsi HECKONBbKO METOOOB pelleHust ypasHeHuii Teopun BKL, cpean koTopbix
athbdhekTMBHbIM siBNsieTcs npeobpasosBaHue boronobosa.

MeToanyeckune pekoMeHaaLmUn Nno noaroToBke K KOHTPONbHbIM paboTam.
KoHTponbHas paboTta no teme 1. BTopnyHoe KBaHTOBaHMe.

Mpw pelweHnn 3anay no Teme 'BtopnyHoe kBaHTOBaHME' cnesyeT YAENUTb BHAMAHNE Pa3fnumnio KOMMYTaLNOHHbIX
COOTHOWEHUI Anst 6030HOB 1 PEPMMOHOB 1 OENCTBUIO ONEPATOPOB POXLEHUS (YHUHTOXEHMWS) HA BEKTOP OCHOBHOIO
COCTOSIHMS.

KOHTpOﬂbHaﬂ pa60Ta no Temam 24. CBerTeKy‘-IeCTb XKnOKoro renuns. CBerI'IpOBO,D,VIMOCTb meTtannos

Mpepnnaraemble Ha 3TON KOHTPONbHOW paboTe 3amayn CBA3aHbl C NPUBEAEHMEM (Ha OCHOBE naein boronobosa)
rammnbTOHWAHOB B3aMMOLENCTBYIOWMX HO30HOB 1 (DEPMNOHOB K KBaApaTUYHO popMe ¢ Nocnenyolen nx
JvaroHanuaauuen, Yto No3BoNsIeT HANTN SHEPreTUYeCcKnin CrnekTp.

MeToauyeckne pekoMeHLaLMM NO NOAFOTOBKE K YCTHOMY Onpocy Mo Teme 1 'BTopuyHOe KBaHTOBaHWME'.

Mpw NoLroToBKe K YCTHOMY OMPOCY criefyeT o6paTnTh BHMMAHWE HA OCHOBHbIE MOHATUS, Takne Kak nosHas
TOXOECTBEHHOCTb U HEPa3INYMMOCTb YacTUL, OOHOIr0 COpPTa, BEKTOP COCTOAHUS, ONnepatopbl POXOEHUA U YHUYTOXEHNS
4yacTvu B IaHHOM COCTOSIHWM, KOMMYTALMOHHbIE COOTHOWEHNS Ot GO30HOB M aHTMKOMMYTALMOHHbLIE COOTHOWEHMWS ONis
pepMmNOHOB.

MeTogunyeckmne pekoMeHgaunm no noarotoeke K NMCbMeHHbIM AOMalWHNM 3a0aHNAM.

Tema 1. BTopnyHOE KBaHTOBaHME.
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BaxxHo npencTaensiTe pasnmyne NoOHATWR onepaTop YUCna YacTuL, U onepaTop NAoTHOCTM Yucna Yactuu. C npuknagHom
TOYKM 3PEHUst HEOHXOAMMO 3HaHWE PypPbe-KOMMOHEHTHI OrepaTopa Y1cna 4acTul, Yepes onepaTopbl POXAEHUS 1
YHUUYTOXEHUS YacTuu. Hano BHUMaTenbHO pa3obpaTbCst Kak MofyvatnTcs OAHOYACTUYHbIA U ABYXHYACTUYHbIA NTMHEHbIe
orepartopbl B NpeACTaBNeHU BTOPUYHOrO KBAaHTOBAHUS. Xopowuli nprMep 0AHO4ACTUHHOIO NIMHEMHOro oneparopa -
ornepartop KMHETUHYECKON SHEPTUM B MMMYIbCHOM (4epe3 onepaTtopbl POXAEHUS U YHUYTOXEHUS 4acTuL) U KOOPAUHATHOM
(4epes nonesble onepaTopbl) NPEeACTaBNEHNSX.

Tema 2. CBEpPXTEKY4ECTb XUOKOro renus.

Xnokuii renuii - KBaHTOBas XXMUIOKOCTb CO CNEKTPOM B03eBCKOro Tvna , Koraa aneMeHTapHble Bo30YyXAeHWS NosIBNSOTCA
nooavHouke. [ns 06 bACHEHN SBNeHMs CBepxTekydecTu JlaHaay Obin npeanoxeHa 3aBUCMMOCTb SHEPrn Bo30yX.aeHNs
OT UMMyNbca, colepxallas (OOHOHHYIO U POTOHHYIO YacTu. FaMUNbTOHMAH HeuaeanbHoro 6o3e-rasa B NPMOAMXEHUN
BoronoboBa cBOAMTCS K KBaapaTU4HOW doopMe GO30HHbBIX OMNepPaTopoB, KOTopas MyTeM KAHOHUYEeCKOoro npeobpasoBaHns
BoronioboBa NpUBOAMTCS K AMaroHanbHOMY BUy, YTO NO3BONSET NOMYyYNTb SHepreTudeckuii cnekTp. HyxHo obpatutb
BHMaHWe Ha TO, YTO POTOHHAS YacTb CreKkTpa nony4yaeTcs Npu ydeTe TOro, YTO B3aMMOOENCTBME HA CaMOM Jene
ABNSIETCS CUNbHBIM.

Tema 3. MarHeTn3M OUaneKTpPUKoB.

B monenu eit3eH6epra Npoekumsi HaMmarHUYEHHOCTM PaBHa HyJto, HO MPOUCXOANT CMOHTAHHOE HapyLWeEHNe CUMMETPUM
(nnes Borono6oea o kBaaucpenHux). ObpaTTb BHUMAHWE Ha TO, YTO MPU HU3KKUX TeMNepaTypax (B CpaBHEHUN C
BE/MYNHON 0BMEHHOM aHeprun) CrivHoBbIE onepaTopbl MOXHO C NMOMOoLLbo NpeobpasoBaHus XoncreliHa-lNMpumMakosa
3aMeHnTb Ha 6030HHbIe onepaTopbl. B cnyyae aHTudbeppomarHeTuka paccMoTpeHUe YCNoXHSETCS, C NCTONb30BaHNEM
npeobpasosaHust Borontoboea kBaapaTMyHas doopMa 6030HHbLIX OMEepPaTopPOB NPUBOAUTCS K AMAroHansHOMY BULY, TEM
caMbIM OnpenensieTcsi CNekTp aNeMeHTapHbIX BO3BYX AeHWIA.

MeToaunyeckne pekoMeHnaumnm no NoAroToBke K 3a4eTy.

MoarotoBka K 3a4eTy COCTOMT B U3Y4YEeHMN NEeKLUii (CM. METOAMYECKME yKa3aHns No caMocTosTeNbHOM paboTe), npu
HeobX0AMMOCTU B U3Y4EeHMM BOMPOCOB MO NPeanoXeHHbIM TMTepaTypHbIM MCTOYHUKAM, aHannay YCTHOro onpoca,
KOHTPOSbHbIX paboT 1 NMMCbMEHHbIX AOMaWHKX 3aAaHuin. BaxHO noaYepkHyTb, YTO MHOMe BOMPOCHI Bbii pacCMOTPEHBI
Ha OCHOBE KaHOHUYeckoro npeobpasosaHus Borontobosa, NO3BONSIOWErO AnaroHanM30BaTh KBaapaTU4HbIE HOPMbI
603eBCKMX U DEPMUEBCKIX OMNepaTopoB.

10. NMepeyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMM, UCMOJb3YEMbIX NMPU OCYLLECTBIIEHUN 06pa30BaTe/IbHOro
npouecca no gucuuniavHe (Moaynio), BKlouYas nepeyeHb NporpaMMHOro obecneyeHns U MHGOOPMAaLLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHONOMUIA, NCMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa3oBaTENbLHOrO NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n HGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnncaHue matepuanbHO-TEXHUYecKon 6a3bl, HE06XOANMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTeNbHOro
npouecca no gucuunanHe (Moayno)

MaTtepuanbHo-TexHM4Yeckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumnavHe (Moaynio) BKntoyaeT B cebs
cnenyrolye KOMMOHEHTbI:

MomelweHnst onsi caMoCcTOSTENbHON paboTbl 0ByHatoWMXCs, YKOMNNEKTOBAHHbIE CreLMann3npoBaHHoi Mebenbio (CTonbl 1
CTYNbs1) M OCHaLIEHHbIe KOMMbIOTEPHOW TEXHUKOI C BO3MOXHOCTbLIO MOAKNIOYEHMs K ceTn "MIHTepHeT" n obecnedyeHnem
[0CTyna B 3NEeKTPOHHYI0 MHGOPMaLMOHHO-06pa3oBaTtenbHyto cpeny KOY.

YyebHble ayamMTopun 0Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMANM3NPOBaAHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ONst pacrnedyaTtky pasaaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayoutopusi.

12. Cpe.u,cma ajantauumm npenogasaHus auCcUNNMIUHbI K ﬂOTpEﬁHOCT’ilM 06yl-|a|ou.|,v|x09| UHBaANUOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPO0BbSA
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rlpl/l Heobx0aMMoCT B o6pa305aTean0M npouecce NpuMeHsATCA cnegywme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATME UHPOopMaLnUn O6y'-Ia}OLI.I,I/IMI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIe A1 pa3fnYHbIX NOfb30BaTene;

- CO30aHNe KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- co30aHne BO3MOXHOCTEN Osi 06yHalowWmMXcs BOCMNPUHUMATD O4HY W Ty XXe MHCDOPMALMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHUSIMX CriyXa Noslydany UHGOPMaLMIo BU3yabHO, C HAPYLWEHUSIMW 3peHNs -
ayaunarnbHo;

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

- NPVMEHEHNe ANCTaHUMOHHbIX 0B6pa3oBaTenbHbIX TEXHONOIWIA Ons nepenayy MHGOPMaUmn, opraHn3auun pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThl 0by4atowerocs ¢ npenonasatenem, B TOM Yucie Be6UHaApOB, KOTOPbLIE MOTYT
ObITb UCMONb30BaHbI AJ1sl NMPOBEAEHNS BUPTYaNbHbIX IEKLMA C BO3MOXHOCTHI0 B3aUMOLEACTBUS BCEX YHACTHNKOB
OMCTaHUMOHHOro 0by4eHusl, NpoBeneHNsI CEMUHAPOB, BBICTYMIEHNS C AOKNAAaMy U 3aWnTbl BbINOIHEHHbIX paboT,
NpOoBeEeHNS TPEHVHIOB, OPraHM3aLmmn KONEKTUBHOW paboThl;

- MPUMEHEeHNe ANCTaHUMNOHHbIX 06pa3oBaTenbHbIX TEXHONOMMIA AN OpraHn3auUmMm opM TEKYLEero 1 NPOMEXYTOYHOro
KOHTpONS;

- YBENNYEHME NPOLOMIKXNTENIbHOCTU caaqm oby4atowmMcst MHBaANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSIMI
300p0oBbS (POPM NPOMEXYTOYHOM aTTecTaumnn N0 OTHOWEHMNIO K YCTAHOBNEHHOM MPOAONXUTENBHOCTUN NX COaYN:

- MPOAOMXNTENBHOCTN cAayn 3a4éTa UNKM aK3aMeHa, NPOBOAMMOro B MUCbMEHHO dopMme, - He Bonee yeM Ha 90 MUHYT;
- NPOONMXMNTENIbHOCTN MOAFOTOBKM 06y4yatowerocsi K 0TBeTy Ha 3a4éTe UM 9K3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee yem Ha 20 MUHYT;

- MPOAOMXNTENBHOCTU BbICTYNEHNS 0By4atolwerocs npu sawmute KypcoBoi paboThl - He 6onee Yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu IrOC BO 1 yyebHbIM nnaHom no HanpasneHuto 03.04.02
"Pusmka" 1 MarmcTepckon nporpamme "dusnka KOHLEHCUPOBAHHOIO COCTOSIHMS".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
b51.5.3 KonnektusHele BO36yXAeHUS B TBEPAbIX Tenax

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. Barikos, 0.A. ®u3nka KOHOAEHCUPOBAHHOIO COCTOAHMS. [OnekTpoHHbIA pecypc] / HO.A. Baiikos, B.M. KyaHeLos. -
OnekTpoH. aaH. - M. : spatenbctBo 'Nabopatopus 3HaHwiA', 2015. - 296 c. - URL: hitp://e.lanbook.com/book/70766

2. AHcernbM, A.W. BBepeHue B Teoputo nonyrnpoBOLHUKOB. [DNeKTPOHHBIR pecypc] : YyuebHble nocobus - DnekTpoH. AaH.
- CMN6. : NaHb, 2016. - 624 c. - URL: https://e.lanbook.com/reader/book/71742/

3. MpyanHukos, B.B. KBaHTOBO-CcTaTUCTMYECKAS TEOPMS TBEPABIX TEN. [DNEKTPOHHLIN pecypc] : YuebHble nocobus / B.B.
MpynHukos, MN.B. MpyoHukos, M.B. MamoHoBa. - 9nekTpoH. aaH. - Cl6. : JlaHb, 2016. - 448 c. -
URL:https://e.lanbook.com/reader/book/72587/

JononHutenbHas nuteparypa:
1. Abprikocos, A.A. OCHOBbI TEOPUW METANOB. [SNEKTPOHHbIA pecypc] - DNeKTPoH. aaH. - M. : duamatnut, 2010. - 600 c.
- URL: https://e.lanbook.com/reader/book/2093/

2. Bpanar, H.B. KBaauyactuupl B pu3nke KOHOEHCUPOBAHHOMO COCTOSIHUS. [SnekTpoHHbI pecypc] / H.B. BpanaT, B.A.
KynbbaumHckmia. - SnekTpoH. faH. - M. : duamatnnt, 2010. - 632 ¢. - URL: https://e.lanbook.com/reader/book/59598/

KETPOHHBH
B_EPCHTET

3AE
CrpaHnuua 9 13 10. EEl YHH
ARl |2 OF ALK OHHO AHATYTAHECOAR CHCTEMA Ky



Mporpamma omcumnnmHel "KonnektneHble Bo3byXaeHns B TBepabix Tenax”; 03.04.02 "dusmka".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
b51.5.3 KonnektusHele BO36yXAeHUS B TBEPAbIX Tenax

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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