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Mporpamma gucumnnuHel "HaHodunsnka"; 03.04.02 "dusnka".

CopepxaHue

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

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

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

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

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

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

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

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

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

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

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

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

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

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM

CrpaHnua 2 13 10.




Mporpamma gucumnnuHel "HaHodunsnka"; 03.04.02 "dusnka".

Mporpammy oucuunnmHbl paspaboTan(a)(n) LOUEHT, K.H. (aoueHT) YcenHos H.X. (Kadenpa obwei domauku, OTaeneHne
duaukn), Niazbeck.Useinov@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 npuobpeTaeMorn KOMNeTEHLUN
OK-1 CMOCOBHOCTBIO K aBCTPaKTHOMY MbILWMEHWIO, aHaNu3y, CUHTE3Y
OriK-2 rOTOBHOCTbIO PYKOBOAMUTbL KONMNEKTUBOM B Cddepe CBOei NpodpeccroHanbHom

esTeNnbHOCTU, TONEPAHTHO BOCMPUHMMAS COLMabHble, STHUYECKME,
KOHGDECCHOoHabHbIE U KyNbTYPHbIE pPas3nuyus

OrikK-3 CMOCOBHOCTbIO K aKTMBHOI coLmnanbHOM MOBMIbBHOCTU, OpraHn3aumm
Hay4HO-UCCneaoBaTeNbCKMX M MHHOBALUIMOHHBIX paboT

OriK-4 CnocobHOCTbIO aaanTUPOBaTbCs K UBMEHEHUIO HAYy4YHOrO Npodonns CBoe
NpodeccnoHanbHom 0essTeNbHOCTW, COLMOKYNbTYPHbIX U COLManbHbIX YCNOBUIA
[nesTenbHOCTU

OrK-6 CMOCOBHOCTBIO NCMONb30BaTh 3HAHWS COBPEMEHHbIX MPOBNEM 1 HOBEMLWINX

OCTUXEHUI (DU3NKU B HAy4YHO-MUCCnenoBaTenbckol pabote

MnK-2 CcrocobHOCTbIo cBOHOAHO BNaaeTb pasaenamm onsnku, HeobxoAuMbIMA Ans
peLeHnsl Hay4HO-MHHOBALMOHHBIX 3a4a4, U MPUMEHSATb pe3ynbTaTbl Hay4YHbIX
MccnenoBaHuii B MIHHOBALMIOHHOM LesTeNbHOCTU

MK-3 CMOCOBHOCTbIO NPUHMMATL y4acTue B pa3paboTke HOBLIX METOLOB 1 METOANYECKMX
MOOXOLO0B B HAYYHO-MHHOBALMOHHBIX NCCNEA0BAHUSX U
NHXEHEPHO-TEXHOMNOMMYECKON LeATENbHOCTU

O6yyatolmiics, 0CBOVBLUINA JUCLMUMANHY (MOOYNb):
JlonxeH 3HaTb:

0COHEHHOCTN (PUINYECKIX SBNEHNIA HA HAHOCKOMMYECKOM MacwTabe u hn3nyeckne 0CHOBbI paboTbl COBPEMEHHOM
annapaTtypbl 4718 NONyYeHWs! U UCCNENOBaHNS HAHOCTPYKTYP.

JonxeH ymeTtb:

ncnonb3oBaTh Npy paboTe CNpPaBoYHYio 1 yuebHyo nuTepatypy B 06nactu qom3ankm HAHOCTPYKTYP U HAHOTEXHOMOMUA,
HaxoauTb Apyrne HeoBX0AMMbIE UCTOYHUKIN MHGOOpMALIMK U paboTaTb C HUMW.

HonxeH Bnagetb:

TEOPETMHECKMMM 3HAHMSMU 06 OCHOBHbIX MOTOXEHUSIX KBAHTOBO TEOPUM U CTATUCTUHECKON COU3NKM
HaHOCKOMMYECKUX N ME3OCKOMUYECKUX CUCTEM.

JlonxeH neMoHCTpMpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!

K LanbHenweMy obyyeHuto.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnmHa (Mogynb) BkNtodeHa B pasgen "B1.B.AB.1 OucumnnuHbl (Mogynmn)" OCHOBHON NPOheCCUOHANBHOW
obpasosatenbHol nporpammbl 03.04.02 "dunsuka (Puravka aToMoB 1 MONeKyn)" 1 OTHOCUTCS K SMCLMMNIMHAM MO BbiGopy.
OcBaunBaeTcs Ha 1 Kypce B 2 ceMecTpe.

3. O6bem gucuuMnIvHbl (MOAYNS) B 3a4€THbIX eAUHMLAX C yKa3aHUeM KONMYeCcTBa YacoB, BblOe/IeHHbIX Ha
KOHTaKTHYI0 paboTy obyualoLmuxcs ¢ npenogasarenem (Mo BuAam yuebHbIX 3aHATUN) U HA CAMOCTOSITENIbHYIO
paboty obyuarowmxcs

O6was TpynoeEMKOCTb AUCLIMMANHBI COCTaBASET 3 3a4eTHbIX(ble) eauHmML(bl) Ha 108 yaca(os).

KoHTakTHas paboTa - 24 yaca(oB), B TOM Yncie nekuum - 12 yaca(os), npakTuyeckne 3aHsTus - 0 yaca(os),
nabopatopHble paboTbl - 12 yaca(oB), KOHTPONb CaMOCTOSTEeNbHOM paboThl - 0 Yaca(os).
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Mporpamma gucumnnuHel "HaHodunsnka"; 03.04.02 "dusnka".

CamocTtosiTenbHas pabota - 48 4aca(oB).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMMUHBIL: 3K3aMeH BO 2 CEMECTpeE.

4. CopepxaHue AUCLUNANHBI (MOAYNS), CTPYKTYpPUpOBaHHOE No TeMaM (pa3paenam) ¢ ykadaHMeM OTBeAEHHOro Ha
HUX KONMYeCTBa aKkageMU4yeckux 4acoB U BUAOB yYe6HbIX 3aHATUIA

4.1 CTpyKTypa 1 TematM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl v yacsl
KOHTaKTHOW paboThbl,
Paspnenbl pucUMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUA pa6ortbl
1. |Tema 1. BeeneHue. 2 1 0 0 4
5 Tema 2.VOCHOBbI TEOPMMN KBAHTOBbIX 5 > 0 0 4
ABNEHUI.
3. [Tema 3. lMonyyeHne HaHOCTPYKTYP. 2 2 0 2 4
4. [Tema 4. lNony4eHne HAHOCTPYKTYP. 2 1 0 2 4
5. Tema 5. MeTtonbl nccnenosaHus 5 1 0 > 6
HaHOCTPYKTYP.
Tema 6. SlBneHus nepeHoca B
6. HaHOCTPYKTypax. 2 1 0 0 6
v Tema 7. CBepxnpoBOAUMOCTb B > 1 0 0 4
ME30CKOMUYECKNX CUCTEMAX.
8. Tema 8. MarHuTHbIe cBOCTBA 5 1 0 > 6
HaHOCTPYKTYp.
9. Tema 9. AnnotponHble OopMmbl 5 1 0 1 4
yrnepona.
10.[Tema 10. dOTOHHBIE KPUCTaNbI 2 1 0 3 6
Ntoro 12 0 12 48

4.2 CopepxaHue aUCUUMINHLI (MOBYNSA)
Tema 1. BBepeHue.

BeeneHve. TeHOEHUUN 1 OCHOBHbIE OTKPbITUS B COBPEMEHHbBIX HAHOTEXHONOMMAX. HaHockonnueckuii macutab
paccTtosaHuin. 3akoH Mypa. HnskopasmepHble CUCTEMbI U HAHOCTPYKTYPbIl. IHBEPCMOHHBbIE cnoun. [eTepoCTPYKTYpbI.

Tema 2. OCHOBbI TEOPUY KBAHTOBbIX SBJIEHUN.

OcHoBbI TEOPYM KBAHTOBbIX SBNEHWIA B HAHOCTPYKTYpax. YpasHeHue LpeavnHrepa, kBaHTOBblE COCTOSHUS. a3
CBOOOOHBIX 3NEKTPOHOB B MeTannax (ypoBeHb depmu, MNOTHOCTb COCTOSIHUIA), MOHUXEHHASA Pa3MEPHOCTb.

Tema 3. MonyyeHne HAHOCTPYKTYp.

MonyyeHne HaHocTPyKTyp. Moaxon top-down (cBepxy-BHK3). [pUMepbl TEXHONOT M CUHTE3a HaHoMaTepUanos no
cTpaTeruu CBepxy-BHU3.

Tewma 4. NonyyeHne HaHOCTPYKTYP.

MonyyeHne HaHocTpyKTyp. MNoaxon bottom-up (cHu3y-BBepx). MNpuMepbl TEXHONOrMIA CMHTE3a HaHOMaTepuanos no
cTparterum cHuay-seepx. Camocbopka.

Tema 5. MeTtoabl uccnenoBaHUA HAHOCTPYKTYP.
OneKTpOHHas CKaHMpyowas MMKkpockonus. 30HO0Bas CKaHupytowas Mukpockonus. dudpakuns peHTreHOBCKMX nyyen.

am PAEKTPOHHBH
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Mporpamma gucumnnuHel "HaHodunsnka"; 03.04.02 "dusnka".

Tema 6. SIBneHUs nepeHoca B HAHOCTPYKTypax.

SlBneHns nepeHoca B HaHOCTPYKTypax. OCHOBHbIE CBEAEHVSI U3 TEOPUM MEPEHOCA B MaKpPOCKOMMYECKMX CUCTEMAX.
I"paHu4Hoe conpoTuBieHue. TyHHEeNbHAs MPOBOAMMOCTb B reTEPOCTPYKTYpaX.

Tema 7. CBepXxnpoBOAUMOCTb B ME3OCKONNYECKUX CUCTEMAX.

CBepxnpoBOAMMOCTb B ME30CKONUYECKNX cucTeMax. AHOpeeBckoe oTpaxeHune. ekt [xosedcoHa. KsaHToBas
hasa. [Mepexon cBepxXnpoBOAHVK-ONINEKTPUK.

Tema 8. MarHuUTHbIe cBOMCTBA HAHOCTPYKTYP.

MarHuTtHble cBOMCTBa HAHOCTPYKTYP. KpaTknin 0630p MarHeTmama Makpockonuyecknx cucteM. MarHuTHble BUXPEBbIE
CTPYKTYpbl, 3d0hekTbl 61M30CTW, CMUHOBBIE KNanaHbl. [MraHTCkoe MarHeToconpoTMBneHre. MNMoHsTe 0 CIUHTPOHUKE

Tema 9. AnnotponHbie oopmbl yriepoga.

AnnoTponHble doopmbl yrnepoaa. MeTtobl NofydyeHus yrnepoaHbiXx HaHOTPYOOK, doynnepeHos 1 rpadgoeHa. MnasMoHbl
MarHMTONNasMoHbI B rpadoeHe.

Tema 10. POTOHHbIE KpUCTannbl

OnTuyeckne cBepxpelleTkn - POTOHHbIE KpucTanbl. OCHOBHbIE CrieKTpanbHble 0COOEHHOCTU DOTOHHbIX KPUCTAN/IOB.
MeTombl CMHTE3a U NCCNenoBaHUS POTOHHBIX KPUCTASNIOB.

5. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHunst Ajisi CaMoCTOATENbHON paboThl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota o6y4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U NPU MeTOOMYeCKOM PyKOBOACTBE NpenoAasarens,
HO 6e3 ero HemocpenCTBEHHOro yyacTusi. CamocTosTenbHas paboTa noapasnensieTcs Ha CaMoCTOSTENbHYIO0 paboTy Ha
ayOMNTOPHbIX 3aHSATUAX U Ha BHEAYAUTOPHYO caMocTosTenbHyo paboTy. CamocTosTenbHas pabota obydyatowmxcst
BK/OYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAE/NbHbIX TeM (pa3aenos) AUCUMUNANHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBamBaeMbIX BO BpeMsi ayanTopHol paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 00yYatowmecst YUTarT u
KOHCMNEKTUPYIOT y4ebHyo, Hay4HY0 1 CNPABOYHYIO NNTEpaTypy, BoIMONHAIOT 3a4aHusl, HanpaseHHble Ha 3aKpennexHne
3HaHWA K OTpa6OTKy ymeHvu7| N HaBblKOB, TOTOBATCA K TEKyLEeMy N MPOMEXYTOYHOMY KOHTPOJO NO AUcUnninHe.

OpraHunsauus caMocTosTenbHol paboTbl 0ByHaroWmXCs PernameHTpPyeTcs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsinok opraHn3aumu n ocylecTBAeHNs 06pa3oBaTeNbHON NesTeNbHOCTM Mo 06pasoBaTebHbLIM MPOrpamMMam BbICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam creumanmTera, nporpammam MarmcTpatypbl (yTBepXaeH
npvikazom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin ®enepauun ot 5 anpensi 2017 ropa Ne301)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBeAeHMA"

YcTtaB heaepanbHoro rocyapCTBeHHOro aBTOHOMHOro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpueonxckuii)
doenepanbHbIi yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeiepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTeNbHOMO yYpeX AeH s
BbICLIEro npocpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepanbHblii yHUBEpCUTET"

JNNokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCKoro) dpoegepanbHoOro yHmeepcuteTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MOAyﬂIO)

®DOHL OLIEHOYHbIX CPEACTB MO AUCUMNAUHE (MOOYNIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HaNpPaBneHHbIE HA MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BKMHOYAET OLEHOYHbIE
CpeLCTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHON aTTecTaunm.

B dpoHIe OUeHOYHbIX CPeACTB COAEPXUTCS cneayiolas MHpopMauums:
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Mporpamma gucumnnuHel "HaHodunsnka"; 03.04.02 "dusnka".

- 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 9N1EKTPOHHOM BUAE - 4epe3 3NEeKTPOHHbIe BUBMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoYeHHbIXx 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)

HaHomeTp - http:// www.nanometer.ru/

HaHoTtexHonorum ceiivac - http://www.nanotech-now.com/

HoBocTun HaHoTexHonorwui - http://www.sciencedaily.com/news/matter_energy/nanotechnology/
PocHaHo - http://www.rusnano.com/

Poccuiickas HaumoHanbHas HaHOTeXHonornyeckas cetb - http:/rusnanonet.ru/index.php

9. MeTognueckme ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUN/IMHBI (MOAYNS)
MoxHo BblAE€IUTb HECKOJ/IbKO BUOOB CaMoCTOATENbHOW pa6OTbI MarncTpaHta npun n3yd4eHumn ,El,aHHOI7I ANCUNNNNHDbI.

Pa36op 1 ycBoeHve nekUMoHHOro Matepmana. locne kaxnon nekumy MarncTpy cnegyet BHUMATENbHO NPoYMTaTh U
pasobpaTtb KOHCMEKT NEKUMIA, MPU 3TOM:

[MOHATb 1 3aNOMHUTL BCE HOBbLIE onpeneneHus.
Halitn B cetn MHTepHeT yKa3aHHble CCbIIK1 1 NpoBeCTr nencrsung, pekoMeHOoBaHHbIE NpenogaBaTenem.

Ecnu nextop npegnucan pasobpatb Yactb MaTepuana 6onee nogpobHO CaMOCTOATENBHO MO AOCTYMHbLIM MUCbMEHHBIM
UNN 9NEKTPOHHBIM NCTOYHVKAM, TO HEOOX0AMMO CBOEBPEMEHHO 3TO CAenaTb.

Mpr BO3HMKHOBEHWU KAKMX-NNBO TPYLHOCTEN C NMOHMMAHUEM MaTeprana PeKoOMeHAYeTCs NONpPoCUTb MNOMOLM Y CBOMX
OLHOTPYMMHUKOB MU COKYPCHMKOB. Takxe MOXHO 06patntbCs 3a NMOMOLLbLIO K NEKTOPY. [lnsi 3T0ro MOXHO NIMYHO
noaonT K Npenogaeartento, Nnbo HanucaTb eMy 3NEKTPOHHOE NUCbMO, CROPMYNMPOBAB B HEM BO3HMKatowWme Bonpock!. K
MMCbMY MOXHO MPUKPENUTD Kakne-nubo aNeKTPOHHbIE MaTepurasbl, CBA3aHHbIE C BOSHUKWINMY BOMPOCaMM.
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CamocTosiTenbHoe nsyyeHue yacti Matepuna. Ecnum yacTb yuebHoro matepuana oteefeHa Ha CaMoCTOSITENIbHOE
n3y4yeHne, To HeoOX0OUMO NPUCTYMUTbL K 3TOMY HE3aMeaMTeNbHO Nocne yKasaHns Npenonasartenst U 0CBOUTb Matepun B
oTBedeHHble UM cpokn. MaTepwran cneflyet nsy4mTtb Mo 4OCTYMNHbIM MMCbMEHHBIM 1 3NIEKTPOHHBLIM UCTOYHMKAM, O KOTOPbIX
coobwunT npenogasarenb.

CxeMa usyyeHus MaTepuana:

- nocTaHoBKa npobnembl;

- BapuaHTbl pelleHns;

- apryMeHTbl B MOMb3Y TEX UM UHbIX BAPUAHTOB PELLEHNS.

Ha ocHoBe BbloeneHust aTMX 3NEMEHTOB MPOLLE COCTaBNSATb COOCTBEHHYIO apryMEHTVPOBAHHYIO NO3ULIMIO MO
paccmaTtpriBaeMoMy BOMPOCY.

Mpwn paboTe ¢ TepMMHaMK HEOBX0AMMO 06paLLATLCS K COBAPSM, B TOM YMCNe OOCTYNHbIM B IHTEpHETE, Hanpumep Ha
carite http://dic.academic.ru.

Mpw HanncaHun pedgoepaTtos B MaTepuane cnedyeT BblOeNUTb Heborbluoe KONM4ecTBo (He Bonee 5) 3aMHTEpecOoBaBLNX
Bac npobnem v crpynnuposaTb Matepuan Bokpyr Hux. CnenyeT nobuBaTbCsl YETKOro pasrpaHnYeHust OToeNbHbIX
npo6nem 1 BbiOENEHUS UX YaCTHBIX MOMEHTOB. Pedpepat fonxeH b6biTb NpencTaBNeH B BUAE NPe3eHTauum ¢ NMCbMEHHbIM
conposoxgeHueM. [NpencrasneHne pedepara npegycMaTpusaeT OTBETbI HA BOMPOCHI NpenogasaTtens u ayantopun.
OueHka 3a pedoepart BbICTaBNSETCA B COOTBETCTBUN C ryOUHON 1 WPOTON N3YHEHUS KOHKPETHOW TEMBI,
aprymMeHTMpOBaHHOCTbIO U aAEeKBAaTHOCTbIO OTBETOB.

PaboTa Ha NpakTUYecKnx 3aHATUSIX NpeanonaraeT akTMBHOE y4acTue B 06CyXAeHUN pacCMaTpryBaEMbIX BOMPOCOB.

Mpy NOAroTOBKE K 3aHATVSIM PEKOMEHYETCS BblAENSATb B MaTepuane npobnemMHbie BONPOCHI, 3aTparmBaemble
npenogaBaTenem Ha Nekumsix, U rpynnupoBaTth MHPOPMaLMIO BOKPYT HUX. XKenaTenbHo BblAENSTb B UCMONb3YEMOii
nuTepaTtype NoCTaHOBKM BOMPOCOB, HA KOTOPbIE Pa3HbIMU aBTOPAM MOryT ObiTb AaHbl PasfuyHble OTBETHI.

Ha ocHoBaHMM NOCTAHOBKYM TakMx BOMPOCOB CneayeT cobmpaTb apryMeHThbl B NONb3Y PasnnyHbIX BAPUAHTOB PELIEHUS
nocTaeneHHbIX Npobnem. Toraa 6yner npoue CoCTaBMTb COOCTBEHHYKO apryMEHTUPOBAHHYIO NO3MLMIO N0
paccmartpreaemMomy Bonpocy. JlabopatopHble 3aAaHns BblAAIOTCSA NpenofasaTenem u NpeanonaraloT CaMoCTOSTENbHOE
peweHne. OfHaKo Npu BbINOMHEHUM NabopaTopHO paboTel HEOHX0AMMO COBETOBATLCS C MPEnonaBatenem unm
UHXeHepamu, obcnyxumBatowWwmx nab. ycTaHOBKY.

|_|pl/l noAroToBke K aKk3aMeHy Heobx0a1MO onunpartbcd, npexne Bcero, Ha nekunn, a Takxke Ha NCTOYHUKN, KOTOPble
yKa3aHbl B CMUCKe nnuTepartypbl. B kaxpaom buneTe Ha ak3aMeHe codepXxunTcsa nea sornpoca.

10. NMepeyeHb MHPOPMALMOHHBIX TEXHONOIMIA, UCMOJIb3YEeMbIX MPU OCYLLLEeCTBIEHUM 06pa3oBaTeNibHOro
npouecca no gucuunanHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst 1 UHCOOpMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTONIb3YEMbIX NMPU OCYLLECTBNEHMI 06pa3oBaTeNbHOro npoLecca no
AUCUMNVHE (MOLyNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns n HGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme OUCLMMNVHBI (MOOYNS).

11. OnucaHue maTepuanbHO-TeXHUYeckon 6a3bl, HEO6XOAUMOW ANs OCYLLEeCTB/IeHUs 06pa3oBaTenbHOro
npotecca no gucuunanHe (Moayo)

MarepuranbHo-TexHu4eckoe obecnedeHne obpasoBaTtenbHOro npouecca no AnucumMnanHe (Moaynto) BknoyaeT B cebst
cnenyowme KOMMNOHEHTHI:

MomelleHnst onsi CaMOCTOSATENbHOM PaboTbl 0BYYAKWUXCS, YKOMMNIEKTOBAHHBIE CMELNANN3NPOBAHHOR MEBENbIO (CTOMbI 1
CTYNbs1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
LOCTyna B 3NEKTPOHHYI0 MHGPOPMaLMOHHO-06pasoBaTensHyto cpeny KDY.

YyebHble ayamnTopun ons KOHTakTHOW paboTbl C MpenonaBatenem, yKOMNIekToBaHHble cneumanianpoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 NpuHTEp AN pacneyatku pa3aaToyHbix MaTepranos.
MynbTMeouiiHas ayautopusi.

KomnbtoTepHbIii knacc.

CneumnanusmpoBaHHas nabopatopusi.
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12, Cpeﬂ,CTBa apgantauumv npenogasaHusl ogUCUNMNIUHDbI K I'IOTpeﬁHOCTﬂM 06y'-|arou.|.uxca UHBaNUQooB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA

npl/l Heobx0OMMOCTV B O6p33083TeﬂbHOM npouecce NpuMeHsaTCa cnegyowme MetTodbl U TEXHONOrnn, obneryatouwue
BOCMpUATME UHpopMaLnUm 06y‘-Ia}OLIJ,I/1MI/ICFI nHBanngamn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMIU 300P0BbA:

- cO3aaHve TEKCTOBO BEPCHM NOBOro HETEKCTOBOrO KOHTEHTA ANS €0 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbIE (POPMbI, yO0OHbIE NS PA3NNYHbIX NOfb30BaTENEN;

- CO3[aHne KOHTEHTA, KOTOPbI/i MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 notepn AaHHbIX UK CTPYKTYpb,
npenycMoTPeTb BO3MOXHOCTb MacwTabypoBaHus Tekcta u n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNpaBieHNs KOHTEHTOM C KnaBuatypbl;

- CO3[aHve BO3MOXHOCTEW AJis 06y4atoLmMxcsl BOCIPUHUMATb OLHY M Ty XX€ MHOOPMaUMIO U3 PasHbIX MCTOYHIKOB -
Hanpumep, Tak, 4Tobbl NMMLA C HAPYWEHWUAMI Clyxa NOoNMyyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayamanbHo;

- NPVYIMEHeHNe NPOorpaMMHbIX CPeACcTB, obecneymBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUI, OOPMUPYEMBIX
OMCLMMIMHOM, 3a CHET aNlbTepHATUBHbBIX CNOCOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTopuii U CUMYNSILIMOHHBIX
TEXHONOIMIA;

- MPUMEHEHNEe ANCTaHUMNOHHBIX 06pa3oBaTenbHbIX TEXHONOMUIA ANs nepeaady MHopMauum, opraHn3aumm pasnmyHbIX
oOpPM MHTEPaKTMBHOW KOHTAKTHOM paboTbl oby4yatolwerocs ¢ npenonaeaTeneM, B TOM Yncne BebnHapoB, KOTopble MOTyT
6bITb NCMONb30BaHbI AJ151 MPOBEAEHNS BUPTYaNbHbIX NEKUMIA C BO3MOXHOCTbIO B3aMMOLENCTBNS BCEX Y4aCTHUKOB
ONCTaHLUMOHHOrO 06y4eHns, NPOBELEHUS CEMMHAPOB, BBICTYMNEHNS C AOKNaAaMN U 3aLWUTbI BbIMONHEHHbIX paboT,
NpoBeaeHNs TPEHNHIOB, OpraHM3aunn KONeKTMBHO paboThbl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA 4N OpraHnu3aLmmn OopM TEKYLLETO U MPOMEXYTOYHOMO
KOHTpOns;

- yBenndeHne npononxXmnTenbHoOCTh coayn 06y'-|a+ou4v|M09| MHBANMOOM UNN NNLIOM C OrpaHU4eHHbIMN BO3SMOXHOCTAMA
300p0BbSA hopM I'IpOMe)KYTO‘-IHOI7I arTectaunm nNno OTHOLWEHUIO K yCTaHOBﬂeHHOI7I NPOAOIXXUTENIbHOCTUN NX caa4vun:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm ak3ameHa, NPoBOAMMOrO B MUCbMEHHOI popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXNUTENBHOCTU MOArOTOBKM 06y4Yatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowWerocs npu 3awmTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cooteeTcTBMU ¢ TpeboBaHnsamMm ®IrOC BO n yuyebHbiM nnaHom no HanpasneHuto 03.04.02
"Punamka" n MarmcTepckoin nporpamme "dusnka atomMoB 1 Monekyn".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
6£1.B.[1B.1 HaHogbuavka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noarotosku: 03.04.02 - dursuvka

Mpodhunb NoaroToskun: Puanka aTOMOB U MONEKYN
KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2016

OcHoBHas nuTeparypa:

1.AHgpuesckuid, P.A. OCHOBbI HAHOCTPYKTYPHOrO MatepranoBeneHus. BoamMoxHocTv 1 npobnembl [OneKTpoHHbIN
pecypc] : MoHorpadous - AnekTpoH. naH. - Mockea : agatenbcTeo 'Nlabopatopus 3HaHwuit', 2017. - 255 ¢. - Pexum
noctyna: https://e.lanbook.com/book/94128.

2. MeTobl NONy4EHNS 1 UCCNENO0BAHNS HAHOMATEPUANIOB 1 HAHOCTPYKTYP. JlabopaTopHbIi NPakTUKyM Mo
HaHOoTexHoNorusMm: yuebHoe nocobre [DnekTpoHHbIA pecypc] : yueb. nocobue / E. . MuwmHa [n op.]. - ONeKTpoH. aaH. -
Mocksa : 3patenbcTBo 'NlabopaTtopus 3HaHuit', 2017. - 187 c. - Pexum goctyna: https://e.lanbook.com/book/94113.

3. PactpoBasi anekTpoHHas MUKPOCKOMNUS NS HAHOTEXHONOr M. MeToabl 1 NpUMeHeHKe [DNeKTPOHHBIA pecypc] : ¢6.
Hayy. Tp. - OnekTpoH. aaH. - Mockea : Miapatenbctso 'labopatopus 3HaHuit', 2017. - 607 c. - Pexum goctyna:
https://e.lanbook.com/book/94144.

JononHutenbHasa nuTteparypa:

1. l'yces, A.1. HaHomaTepwranbl, HAHOCTPYKTYPbI, HAHOTEXHONOTMK [DNEKTPOHHBIN pecypc] : y4eb. nocobue - ANEKTPOH.
baH. - Mocksa : ®uamatnut, 2009. - 416 c. - Pexxum goctyna: https://e.lanbook.com/book/2173.

2. bapblbyH, A.A. DU3KKO-TEXHONOTMYECKNE OCHOBbLI MAKPO-, MUKPO- 1 HAHOINEKTPOHWKU [DNEeKTPOHHBI pecypc] : y4eb.
nocobue / A.A. BapbibuH, B.. TomunuH, B.W. llanoBanos. - 9nekTpoH. aaH. - Mocksa : ®uamatnut, 2011. - 784 c. -
Pexwum goctyna: https://e.lanbook.com/book/5258

3. KBaHTOBbI BbI30B : COBPEMEHHbIE UCCNEA0BAHMNS OCHOBAHUIA KBAHTOBOW MeXaHukK : [ydebHoe nocobue] / Ix.
MpyvHwTenH, A. I'. 3aioHy ; nep. 2-ro n3g. nog ped. u ¢ gon. B. B. Apnuctosa, A. B. Hukynosa ; non. ko 2-My usg. Ha pyc.
a3. A. B. Hukynoga . - 2-e nag., [gon.]. - JonronpyaHeiii : iHtennekt, 2012 . - 431 c. - Pexxum goctyna:

HayuHas 6ubnuoteka um. H. U. Nlobavesckoro KasaHckoro cpefepanbHoro yHusepcuteta, YutanbHblin 3an 9 (yn.
Kpemnesckas, 16A).
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
6£1.B.[1B.1 HaHogbuavka

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

Mpodhunb NoaroToskun: Puanka aTOMOB U MONEKYN
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

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.

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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