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Mporpamma gucumnnuHel "HaHoMatepuansl u metoasl ux uccnegosanunin”; 03.04.02 "dusuka".

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 gucumnnuHel "HaHoMatepuansl u metoasl ux uccnegosanunin”; 03.04.02 "dusuka".

Mporpammy oucuunnnHel paspabotan(a)(vn) 3asenyownii kagenpoi, a.H. (LoueHT) benywkuH A.B. (kadenpa
AnepHo-buanyeckoro matepuanoseneHus, MHctutyT dmankn), AVBelushkin@kpfu.ru ; 3amectuTtens ampekTopa no
obpasoBatenbHoit fnestensHocTv bontakosa H.B. (OupekTtopat NHcTUTyTa comauku, UHCTUTYT donsnkum),
Natalya.Boltakova@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ybTaToB 06yyeHUst No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIMN BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth cneayowmnmMy KOMNEeTEHUUAMU:

LWndop PacwumndppoBka
KOMMeTeHLUN npuobpeTaeMorn KOMNETEHLUN
OK-1 CMOCOBHOCTBIO K aBCTPaKTHOMY MbILWMEHWIO, aHaNu3y, CUHTE3Y
OrIK-6 CNOCOBHOCTBLIO MCMONBb30BaTh 3HAHMS COBPEMEHHBIX NPOBNEM 1 HOBEMLWNX
[LOCTUXEHNI (PU3KKU B HAy4YHO-MCCnepoBaTenbckol paborte

Obyqarowmitcs, OCBOMBLWNIA AUCLUUNANHY (MOSYb):
JonxeH 3HaTb:

- TEOPETNYECKE OCHOBbI, TEOPETUYECKME MOHSATUS, 3aKOHbI M MOOENN MeXaHUKW, aNeKTpuyecTsa, MarHeTuama,
ONTUKM,aTOMHOW CPU3NKN;

- Ha3HaYeHVe N NPVHUMI OENCTBUS NPUBOPOB U METOLOB 9KCMEPUMEHTANIBHON COU3VKM.

JonxeH ymeTb:

- uanaratb 1 KpUTUYECKU aHann3mpoBaTtb 6a30Byto 06LWEedU3NYECKYI0 MHGOPMALMIO;
- MONb30BaTbCS TEOPETUYECKMMY 3HAHNSIMUA 1 SKCTIEPUMEHTaNbHbLIMI HaBbIKaMu B 061acT aTOMHOM COU3UKK, GON3VKIA
TBEPLOro Tena u gomanyeckoro NnpréopocTpoeHuUs.

JlonxeH Bnanetb:
- MeToaamu 06paboTky U aHanM3a n pesynbTaToB 3KCNEePUMEHTaNbHON 1 TEOPETUYECKO (PU3NYECKON NHApopMaLIMK.

LonxeH 0eMoHCTpUPOoBaTb CNOCOBHOCTb M FOTOBHOCTb:

- K N3Y4EHMWI0 OCHOBHbIX (PM3NYECKMX U METOANYECKMX MPUHLMMOB, UCMOMNb3YEMbIX ANS UCCNEeL0BAHNSA U
xapakTepusauuy HaHOMaTepranoB 1 HAHOCTPYKTYP.

2. Mecto aucumnnuHbl (Mopyns) B cTpyktype OIMOIM BO

HaHHas gncuunnuHa (Moaynb) BkAodeHa B pasgen "61.B.1B.1 ducunnnuHel (Mogynun)" 0CHOBHOM NPOGPECCMOHANbHO
obpasoBatenbHoli nporpamMmel 03.04.02 "®duamnka (Prsrka KOHOEHCUPOBAHHOMO COCTOSIHUS)" U OTHOCUTCS K
AMCUMNNMHaM no Belbopy.

OcBaunBaetcs Ha 1 Kypce B 2 ceMecTpe.

3. 06bem aucumMnanHbI (MOAYNSA) B 3a4eTHbIX eAUHULLAX C YKa3aHWeM KOIMYeCcTBa YacoB, BblAENEHHbIX Ha
KOHTaKTHYy0 paboTy obyuaroLuxcs ¢ npenopasarenem (N0 BUAAM y4e6HbIX 3aHATUIA) U HAa CAMOCTOSATENbHYHO
paboTy obyuatlomxcs

O6was TpynoeMKOoCTb ANCLMINANHBI COCTaBnsSeT 3 3a4eTHbIX(ble) eauHmML(bl) Ha 108 yaca(os).

KoHTakTHas paboTa - 24 4aca(oB), B TOM 4ucie nekuun - 12 yaca(os), npakTnyeckne 3aHsaTus - 0 yaca(os),
nabopatopHbie paboTbl - 12 yaca(oB), KOHTPONb CAMOCTOSITENbHOM paboThl - 0 Yaca(os).

CamocTtositenbHas pabota - 48 4aca(oB).
KoHTponb (3a4éT / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ONCLMUMIUHDIL: 3K3aMeH BO 2 CEMECTpPeE.

4, CopepxaHue OUCUUNNUHBI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONUYeCTBa aKkageMU4yecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCcKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboTbl MO AUCLMNNIMHE (MOAYNIO)
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Bugabl n yachbl
KOHTaKTHOW paboThbl,
Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekuvu 3aHATUA paboTbl
Buabl v yachbl
KOHTaKTHOW paboThbl,
Paspenbl gucUUNInNHbI / MX TPYAOEeMKOCTb CamocTosiTeNbHas
N Moayns Cemectp (B yacax) pa6ota
MpakTnueckune/laboparopHole
Jlekumn 3aHATUSA paboTbl
Tema 1. HaHOCTPYKTYpbI 1
1. HaHoMartepuanbl 2 1 0 0 2
Tema 2. OnemMeHTbI
2. |[kpuctannorpaduu 1 aToMHble 2 1 0 0 2
CTPYKTYpbI
3. [Tema 3. SnekTpOHHas MUPOCKONNS 2 1 0 4 2
Tema 4. MNpoceednsatowas
4. 9NEKTPOHHAS MMKPOCKOMMUS 2 1 0 2 3
Tema 5. CkaHupyowas TyHHenbHas
5. mukpockonus (CTM) 2 1 0 2 3
Tema 6. OnekTpoHHas MUKPOCKONUS
6. reTepocTpyKTyp 2 1 0 4 3
Tema 7. OnekTpoHHas MUKPOCKONUs
7. YrnepoaHbIX MaTepmanos 2 1 0 0 6
Tema 8. AToMHas cunosas
4.0 8. MVIKOCKOI'IVISI (ACM 2 1 0 0 6
“ FOTE | 2 2 0 0 11
Tema KTYE aHOME
Kna':%b HHEBHQ?IWO%beKTOB 11 HAYOCTPYKTYP. I2a3M(=pH|3e agppexTePn cBoiigTBa HalbobbekTos. XapakepHbie
OCOpeHHOCTHHAHOOOBEeKTOB piﬁCTaﬂﬂifl'—ieCi\ spetieTRat-Marpreckine Ssmche: eufv‘lchi/‘l"ieCi\a T
3neKTplw|1—@g CTpykTypa.PasmepHocTb oébeKFa 1 aneKTpokpl MROBOANMPCTU. KOHTPONHKbIE BonFocu. 48

Tema 2. dneMeHTbl KpUcTannorpadoum u aToMHble CTPYKTYpbl

Kpuctannunyeckume pewéTtku. HaHo4acTuubl C rpaHeLeHTPUPOBaHHOM pewéTkon. TeTpasgpmyeckmne
MonyrnpoBoAHUKOBbIE CTPYKTYpbl. KonebaHus pewéTtkn. ATOMHbIE CTPYKTYPbl 1 KpUCTaNIorpacpuieckuii acnekT.
OnpegneneHune pasmepoB HAHOYACTULL.

Tema 3. dneKTpoOHHas MUPOCKONUS

MpVHUMN OeACTBUS 1 YCTPOMNCTBO 3N1EKTPOHHOIro MMKpockona. OCHOBHbIE MON0XEHWUS :BOTHOBbIE CBONCTBA 3/1EKTPOHOB;
paspeuwatollas cnocobHocTb; abeppaums nuH3. CywecTByOWME TUMbl 9N1EKTPOHHBIX MUKPOCKOMOB. CpaBHeHWE
MPOCBEYVBAIOLErO 1 CKAHVPYIOWEro MUKPOCKOMOB.

Tewma 4. NMpocBeunBaloLl,asa 3NeKTPOHHaA MUKPOCKONUS

KoHcTpykuus n pexumbl paboTbl. MNogrotoska 06pasuos: TpasneHne, HamnbineHue, Meton pennvk. MNpupoaa
KOHTpacTHoCTU u3obpaxeHus. OegekTbl ynakoku. Jucnokauum u To4euHble 0edeKTbl.
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Tema 5. CkaHupylow,as TyHHenbHasi Mukpockonus (CTM)

MpuHumn pabotel CTM. ®opMupoBaHre penbedia uccnenyemoi noBepxHoct. Bo3byxaneHne peHTreHOBCKOro
n3nyyeHns.CoanaHve n3obpaxeHns xapakTepucTUieCKMM peHTreHoM. OTpaxkE&HHblE U BTOPUYHbIE 3NEKTPOHDI.
Moprotoska 06pasLoB 1 NOCTPoeHUe n306paxeHuii. KoHTponbHblE BONPOCHI.

Tema 6. dneKTpOHHasi MUKPOCKOMNUS reTepoCTPyKTyp

MeToabl Nony4eHns NonynpoBOAHUKOBbIX reTepocTpykTyp.[lBa HanpasneHus snekTpoHHO-MUKPOCKOMMYECKUX METOO0B
uccnenoBaHus retepocTpykTyp.Meton nsobpaxeHuns ¢ ANGPaKLUMOHHBIM KOHTPAcTOM. MeTo BbICOKO paspeLlatowe
MUKpodooTorpadomm. MoeHTmgprkaums cTpykTypbl aMoOpdOHOro Matepuana B6nnMan rpaHnLbl ¢ KPUCTaNIoM.

Tema 7. 3HeKTpOHHaS| MUKpOCKONnusa yrnepogHbiX Matepuanos

dynnepeHbl U HAHOTPYOKWU. ATOMHAS CTPYKTypa NOBEPXHOCTU yriepoaHbIX Tpybok. MeToabl cenekuum yrnepoaHbix
HaHOTPybOoK Mo pa3Mepam, OopMe, TOHKOW CTPYKTYpe.

Tema 8. ATomHas cunosas Mukpockonusa (ACM)

Dranyeckne NPUHLMMbI 1 YCTPONCTBO aTOMHOIO CMnoBoro Mukpockona. MonyyeHne ACM-n3obpaxeHuii. 30HOOBbIE
narynkun ACM. MeTtoauka nccnenoBaHnst HAHOCTPYKTYP B KOHTAkTHOM 1 6eckoHTakTHOM pexumax. Mecto ACM B
NCCNenoBaHMAX U XapakTepmnsaummn HaHOCTPYKTYP.

Tema 9. CnekTpockonus

Ob6wwe npuHuMnbl konebaTenbHO crekTopckonum. ViHgppakpacHas n pamaHoBckasi CnekTPOCKOMusS.
DOTOIMUCCHOHHAS U PEHTIEHOBCKAS CNEKTPOCKONMs. MarHUTHbIA Pe30HAHC. S1AepPHO-MarHNTHbIV Pe30HaHC.

Tema 10. PeHTreHOBCKMIA MUKpOaHanus

Bo36yxaeHre xapakTeprucTnieckoro peHTreHa.OTHoweHue curHan/wym. Pernctpaumnst peHTreHa: pasnoxeHue no
LNIMHE BOJH, Pa3noXeHue no aHeprun. Peructpauus AnMHHOBOHOBOIO peHTreHa. KonmyecTBeHHbI aHanms
coCTaBa:MonpaBky Ha aTOMHbIA HOMEP U MOrnoleHre, y4éTt donyopecueHumn. MukpoaHanua nnéHoYHbIX CTPYKTYP.
KoHTponbHble Bonpockl. 3aaayu.

5. MNepeuyeHb yue6HO-MeTOOMYECKOrO 0b6ecnevyeHns A1 CaMOCTOSITeNIbHOW paboTbl 06y4alLLLUXCS NO
AucuUnInHe (MOAyIo)

CamocTosiTenbHas pabota oby4arolLyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeAcTBeHHOro y4acTns. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocToSITENbHYIO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAMTOPHYIO CaMoCTosITeNbHyto paboTy. CamocToaTenbHas paboTta obyyatowmxcst
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTAEMbHbIX TEM (Pa3fenos) AUCLMNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaEMbIX BO BpeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmecst YnuTaroT u
KOHCMEKTUPYIOT y4eBHYI0, Hay4HYHO 1 CMIPABOYHYIO MTEPATYpPY, BbINONHSAT 3a4aHuUsi, HanpaBneHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHunsauus camMocTosTenbHol paboTbl 0By4HaoIWMXCH PErNaMeHTUPYeTCs HOPMATUBHBIMW LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NMTEepaTypOii U 9NeKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aLummy 1 oCyLecTBIEHNS 0Dpa3oBaTeNbHON AeATENbHOCTH NO 06pasoBaTefbHbIM NPOrpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXAeH
npvkasom MuHucTepcTBa obpasoBaHus U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

am PAEKTPOHHBH
Crpanuua 5 13 10. Bl YHHBEPCHTET
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Mporpamma gucumnnuHel "HaHoMatepuansl u metoasl ux uccnegosanunin”; 03.04.02 "dusuka".

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMA"

YcTae dheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO obpasoBaTtenbHoro yupexaeHns "KasaHckmi (MprBonixXckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeepanbHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHns
BbICLIEro npodpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBepcuTeT"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonXckoro) chenepanbHOro yH1ueepcuTeTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvmninHe (MOAyHlO)

DOHI OLIEHOYHbIX CPeaCTB Mo AUCUMNIUHE (MOOYMI0) BKIOYAET OLEHOYHbIe MaTepuanbl, HanpasneHHbe Ha MPOBEPKY
OCBOEHUS KOMMETEHLMIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKoB. (POHA OLLEHOYHbIX CPedCTB BK/H0YaeT OLEHOYHbIe
cpencTBa TEKyLWero KOHTPONS 1 OLEHOYHbIe CPeCTBa NPOMEXYTO4YHOM aTTecTaunm.

B dpoHIe oueHOYHbIX CPeaCcTB COAEePXUTCS cneayiolas UHgpopMaums:

- COOTBETCTBME KOMMNETEHLUIA MNaHMPYEMBIM pedynbTatamM 06y4eHuUs Mo LUCLUMNIMHE (MOLYNiO);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLIEHKM MO AUCUUMNAVHE (MOSYNIO);

- onucaHve nopsiaka NpUMeHeHWs U NpoLeaypbl OLEeHNBAHNS 415 KaXA0ro OLEeHOYHOro CpeacTea;
- KPUTEPVM OLLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;

- cooepxaHune OUueHO4YHbIX CpencTB, BKNKO4Yas TpeGOBava, npenbsaBnseMbie K OEenCcTBUAM 06y‘-laIOLI.I,I/IXC$I,
OEMOHCTpUpyemMbIM pe3ynbtaTtaMm, 3anaHnsa pas3indHblX TUMOB.

DOH[ OLIEHOYHbIX CPEACTB MO AMCUMNINHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNHO).

7. MepeueHb nuTeparypbl, HEO6XOAMMOW A1 OCBOEHUSA OUCLUMANHBI (MOLYNSA)
OcBoeHWe ancLMnNnHBI (MOoYNs) npeanonaraeT n3y4yeHne OCHOBHOM 1 OONONHUTENbHON y4ebHO nuTepaTypbl.
Nutepatypa MoXeT BbiTb BOCTYMHA 0ByyaloWUMCs B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 3NIEKTPOHHOM BUE - YEPE3 3NEeKTPOHHbIE BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKktoueHHbIX KDY norosopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUM C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBELEHMM 0DYYaOLWMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cUcTeMe "ONeKTPOHHbIA yHUBepcuTeT". Mpn MCNONb30BaHMK NeYaTHbIX M30aHUA BBNNOTEYHDbI
oOHA, OOMXeH ObITb YKOMMIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENLHO
nMTepaTypbl Ha Kaxaoro obyyarowerocs 3 yucna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMNINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nMTEpaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBLI (MOOYNS),
HaxoguTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy 3NeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.

8. NepeueHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALLMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONSA
OCBOEHUS1 BUCLUMNMNHBI (MOOYNs)

www.nanometer.ru - www.nanometer.ru

Corner University Library - xxx.iter.ru?ru.archiv.org

Hay4yHas anekTpoHHas bubnuoteka - http:/ elibrari.ru/

CanTt o HaHoTexHonormnax B Poccum - hitp:// www.nanonewsnet.ru/
cBoboaHas sHUMknonenms - http:// ru.wikipedia.org/wiki

9. MeTogunyeckme ykasaHus oisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)

BHeayauTopHas camocTosiTenbHas paboTa CTylleHTa 3ak/io4aeTcsl B aHanmnse nHgoopMaumm, NonyyeHHom UM Ha
NEKLVOHHBIX 3aHATUSIX. BBMAOY aTOro 0by4alolmMcsl peKoMeHayeTCsl KOHCNeKTMpoBaTb BeCb MaTepuan,
npenocTaBnsieMblii NpenogasaTeNnsMn Ha 3aHATUSIX - TEOPETUYECKY0 MHADOPMaLNIO, MPUMEpPDI pelleHuns 3aad,

CMpPaBOYHYIO0 MHAPOPMALIMIO, CCbINIKM Ha MCTOYHUKM MHGDOPMAaLMK - 3TO COCTaB/SIET CaMOCTOSITENbHYO paboTy CTyAeHTa
Ha NIEKLIMOHHBIX 3aHSATUSIX.
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I'Ip|/| BO3HMKHOBEHWNN BOMNPOCOB UNn ﬂpO6J’IGM B NMOHMMaHUN Kakux-nnbo TEM, HeobxoanMo 06paTVITbCﬂ K
CaMOCTOATE/IbHOMY BHEQYyANTOPHOMY U3YyHEHUIO peKOMeH,D,OBaHHOI‘/'I nmteparypbl. Ha ocHoBaHuKM TekcTa nntepartypbl
MOXHO OOMOMHATbL KOHCMNEKTbI nekunin. Ecnn caMoctosiTensHo He yaoaetcs pa306paTbcs1, HY>XXHO O6paTI/ITbCSI K
npenonasartento.

Ha nepsom ﬂa60paTOpHOM 3aHATUN npenogaBartesib UWin OTBETCTBEHHbIN MO na60paTop|/|v| MHXeHep nposognT
MHCTPYKTaX Mo TexXHnKe 6e3onacHOCTU a5 BCel rpynnbl CTYOEHTOB.

CTyLeHTbl, NPOMNYyCTMBLNE 3TO 3aHATWE, CAMOCTOSTENbHO 3HAKOMSITCS C COOTBETCTBYIOLLMMUN MHCTPYKLUSMA 1 CAAIOT
OTBETCTBEHHOMY NULLY MHCTPYKTaX Mo TexHuke Be3onacHocTu. [Mocne aToro npenogaeatenb pacnpenensiet paboTbl no
ctyneHTam. CamocTosiTenbHas paboTa cTyneHTa Ha n1abopaTopHbIX 3aHATUSIX COCTOUT B O3HAKOMEHUN C KPaTKUM
TEOPETUYECKMM BBELEHMEM K paboTe, onncaHvem nabopatopHo yCTaHOBKU, XO40M BbiNOnHeHUS paboTbl. K
BbINONHEHUIO PaboThl [OMyCKaeTCs CTYAEHT, KOTOPbIV YCBOMST HEOBXOAUMBI TEOPETMHECKMIA MaTepuar, NMoHsN CyTb
9KCNEPUMEHTA, LieNb BbINONHEHUS paboThbl, pa3obpancs ¢ yCTPpOMCTBOM YCTaHOBKM, UMEET NPELCTABNEHUE Kakne
LOMIXHbI MONYYUTBCS pe3yfbTaTthl MO TUMY 3aBUCMMOCTM 1 NMOPSIOKY BeNnYuHbl. MNpoBepka aTux 3HAHM NPOBOANTCS B
BUIE YCTHOro onpoca cTyneHTa npenogaeateneM. OCHOBHbIE BOMPOCHI Kak NpPaBuio NpuUBOASTCS B ONMCAHNM
nabopatopHoiit paboTbl. OnncaHue BbINMONHEHUS PaboThbl ABNSETCS METOAMYECKMM NocobreM, NOaTOMy coaepXaT Nub
KpaTkoe TeopeTuyeckoe BBeneHune. B cnyyae, koraa y cTyfeHTa BO3HMKAIOT BOMPOCHI, OTBEThl HA KOTOPbLIE OH HE MOXET
HaiTV B AaHHOM Nocobum, OH [OMXeH 00paTUTLCS K M3YYEHUIO PEKOMEHOYEMON NMTEepaTypbl, CIMCOK KOTOPOW TakxXe
npuBoauTCS B Mocobuu.

Mocne BbiNonHeHWst nabopaTtopHol paboTbl CTYAEHT LOMKEH OPOPMUTL MUCBMEHHbIV (MeYaTHbI) OTYET O BbIMONHEHNM
paboThbl.

MoaroToBka K ca4ye TeOPeTU4ecKoro Mateprana n otyeTa no nabopatopHoi paboTe sIBNSETCS CaMOCTOSTENbHOM
paboToii cTyaeHTa.91a paboTa LOMXKHA BbINONHATLCS BO BHEAYAUTOPHOE BPEMSI.

MoarotoBka K BbINOMHEHWIO KOHTPOMbHOM PaboThl M K 3K3aMEHy OCHOBaHa Ha NOBTOPE Mateprana NeKLUMOHHbIX 1
nabopaTtopHbIX 3aHATUN, a TaKXe MaTeprana, U3NoXeHHOro B pekoMeHayemol nutepatype. Obyyatowmiics MoxeT
06paTTbCs K OPYrMM NCTOYHMKAM MHAPOPMaLLIMK, K KOTOPbIM OH MMeEeT A0CTyn. B aToM cnyyae CTyneHT AonXeH
0CBELOMMWTLCS Y MpenogaBatenst 0 HAAEXHOCTV AHHOMO UCTOYHMKA C TOYKM 3PEHUSI LOCTOBEPHOCTU MHPOPMALUN.

10. NMepeyeHb MHCGPOPMALLMOHHBIX TEXHOJOTMI, UCMOJb3YEMbIX NMPU OCYLLECTBIIEHUN 06pPa30BaTE/IbHOrO
npouecca no gucuuninHe (Moaynio), BKOUYas nepeyeHb NporpaMMHOro obecneyeHus U MHGOOPMAaLMOHHBIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEeMbIX NMPU OCYLLECTBNEeHU 06pa3oBaTebHOro npoLecca no
OMCUMNAVHe (MoLynio), BKNoYas nepedeHb NporpaMMHOro obecnedeHns 1 MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnun 3 k paboyei nporpamMMme OUCLMNNNHBI (MOOYNS).

11. OnncaHue maTepuanbHO-TeXHUYeckon 6a3bl, HEO6XOAUMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunanHe (Moayto)

MatepuanbHo-TexHu4eckoe obecnedeHne obpasoBaTtenibHOrO Npouecca no AnucumnanHe (Moaynto) BknoyaeT B cebst
cnepywouwme KOMMNOHEHTDI:

MoMelueHns ons CaMOCTOATENBbHON PaboThbl 0BYYaOLWMXCS, YKOMMNEKTOBAHHbLIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbs1) N OCHaLlEHHbIe KOMMbIOTEPHOW TEXHUKOI C BO3MOXHOCTbLIO MOAKNIOYEHNS K ceTn "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYIO MHCPOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayamTopun ONns KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIEKTOBaHHbIE CNELMANnM3nPOBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp 4N pacrneyatku pa3aaToyHbIX MaTepranos.
MynbTuMeguiiHas ayautopus.

CneumannsmpoBaHHas nabopartopusi.

CneuvanunsmposaHHas nabopaTopus.

12. Cpe.n,cma ajantauummv npenopgasaHusl oauCUNNMNIUHBbI K I'IOTpEﬁHOCT‘ilM 06y'-|a|ou.|,v|xcﬂ UHBaNUAOoOB U nNuu C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTe/ibHOM NMPOLECCE NMPUMEHSIOTCS Cleaytowme MeToapbl 1 TeXHonorum, obneryarowme
BOCMpUsITE NHpopMaLIMKN 0By4YatoWMMUCS MHBANIMAAMU U INLAMW C OFPaHNYEeHHBbIMU BO3MOXHOCTSIMU 300PO0BbS:

- co3aaHne TEKCTOBOW BepCumn Nto6oro HETEKCTOBOIO KOHTEHTA [/l ero BO3MOXHOIro HpeOGDaBOBaHVIﬂ B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONS pasnunyHbIX Nob30BaTeNnen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeLCTaBUTb B Pa3NnNYHbIX BuLax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabypoBaHus TekcTa U nsobpaxeHuii 6e3 noTepm kayecTea, NpPeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUS KOHTEHTOM C KNaBmaTyphbl;
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- co30aHne BO3MOXHOCTEN ansi 06y4atolmMXCs BOCMNPUHUMATD OHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLUIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNs -
aynnanbHo;

- NMPUMEHEHNE NPOrPaMMHbIX CPEACTB, 06ECMNEYMBAIOLWMX BOSMOXHOCTb OCBOEHNS HABBIKOB 1 YMEHWIA, (hOPMUPYEMbIX
OUCUMMN/MHON, 3a CYET anbTepHATMBHBIX CMOCOBO0B, B TOM YMCNE BUPTYanbHbIX 1abopatopuii U CUMyNSILMOHHBIX
TEXHONOMNIA;

- NPYMEHEHNEe ANCTaHUMOHHbIX 06pa30BaTENbHbIX TEXHONOIMIA ANs Nepefayn UHGOPMaLUMK, OpraHn3auum pasnnyHbIX
POPM UHTEPAKTUBHOW KOHTaKTHOI paboThl 0byyarowerocs ¢ npenonasatenem, B TOM Yicne BebUHAPOB, KOTOPbIE MOTYT
ObITb MCMONMb30BaHbI 1S NPOBEAEHNS BUPTYaNbHbIX NTEKLMIA C BO3MOXHOCTHI0 B3aUMOIEACTBUS BCEX YHACTHNKOB
LMCTaHUMOHHOro 06y4eHmns, NpoBeeHNS CEMUHAPOB, BBICTYMIEHNS C AOKNAAaAMM U 3aWUTLI BEIMONHEHHbIX PaboT,
NPOBEEHNS TPEHVNHIOB, OPraHM3aLmmy KONNeKTUBHOM paboThl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMIA 41 OpraHn3aLumMmn oopM TEKYLLETO U MPOMEXYTOYHOMO
KOHTpONS;

- YBENNYEHME NPOLONXKUTENBHOCTU cAaqm 0byyatolMcs UHBANNAOM UK NINLOM C OFPaHNYEHHBIMU BO3MOXHOCTSMU
300p0BbS (POPM MPOMEXYTOYHON aTTecTaumm No OTHOLWEHWIO K YCTAHOBNEHHON NPOOOIXUTENBHOCTU UX CAAYN:

- NPOLONXNTENbHOCTM CAauM 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOW (POpME, - He Bonee yeM Ha 90 MUHYT;
- NPOLONXMNTENBHOCTN MOAFOTOBKM 0Byyatowerocs K 0TBETY Ha 3a4éTe UNM aK3aMeHe, MPOBOAUMOM B YCTHOW hopMe, - He
6onee 4eM Ha 20 MUHYT;

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

Mporpamma coctaeneHa B cootTBeTcTBMU ¢ TpeboBaHnamMm ®rOC BO n yyebHbiM nnaHom no Hanpasnenuto 03.04.02
"dunsnka" n maructepckomn nporpamme "dusnka KOHLEHCMPOBAHHOIO COCTOAHNSA".

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHwuua 8 n3 10. EEl YHH
oML

AR 5 AN LM O



Mporpamma gucumnnuHel "HaHoMatepuansl u metoasl ux uccnegosanunin”; 03.04.02 "dusuka".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.1 HaHomatepumarbl n METOALI UX UCCNEA0BAHNI

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noarotosku: 03.04.02 - dursuvka

Mpodpunb NoaroToBkM: PrUanKa KOHAEHCMPOBAHHOIO COCTOAHNA
KBanvdprkaums BbINyCKHMKA: MArmcTp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2017

OcHoBHas nuTeparypa:

1. CtapocTuH, B.B. MaTtepuansl u MeToabl HAaHOTEXHOMOT Ui [SNEeKTPOHHBIN pecypc]: y4eb. nocobue - NEeKTPOH. OaH. -
Mocksa: Msgatenbcteo 'Tlabopatopus 3HaHui', 2015. - 434 ¢. - Pexum pgoctyna: https://e.lanbook.com/book/66203. -
3arn. ¢ akpaHa.

2. MeToapbl uccnefoBaHns MUKPOSNEKTPOHHbIX M HAHO3NEKTPOHHbIX MaTeEPUanoB U CTPYKTYP: CKaHMpyloWwas 30HO0Bas
Mukpockonus. Yactb 1/dunnmorosaH.N., Konbuosb.b. - Hosocu6.: HI'TY, 2013. - 134 c.: ISBN 978-5-7782-2158-1. -
http://znanium.com/catalog.php?item=bookinfo&book=546601.

3. MeTtoapl uccnenoBaHMs MUKPOSNEKTPOHHbIX M HAHO3NEKTPOHHbIX MaTepunanos u cTpykTyp. Hacte Il/BennukoA.A.,
®dunnmoHosaH. . - Hoeocub.: HI'TY, 2014. - 227 c.: ISBN 978-5-7782-2534-3. -
http://znanium.com/catalog.php?item=bookinfo&book=546528.

4. MeTobl KOMMAKTUPOBAHUS U KOHCONMMAALIMN HAHOCTPYKTYPHBIX MaTepuasnoB 1 U3nenunii [SneKTPoHHbIA pecypc]: yueb.
nocobue / O.J1. XacaHos [u op.]. - SnekTpoH. faH. - Mocksa: Uapatenbctso Jlabopatopus 3HaHwuit', 2015. - 272 ¢. -
Pexum poctyna: https://e.lanbook.com/book/70721. - 3arn. ¢ akpaHa.

5. Matepuansl u nx texHonorun. B 2 4. Y. 1.: YuebHuk / B.A. l'opoxos, H.B. Benskos, A.I'. CxupTtnanse; MNon pen. B.A.
Nopoxosa. - M.: HAL MIH®PA-M; MH.: Hos. 3HaHue, 2014. - 589 c.: un.; 60x90 1/16. - (BO: bakanaspwuar). (n) ISBN
978-5-16-009531-8, 500 aka3. - http://znanium.com/catalog.php?bookinfo=446097.

6. Matepuanbl u nx TexHonorun. B 2 4. Y. 2.: YuebHuk / B.A. lopoxos v ap; Mog pen. B.A. Mopoxosa. - M.: HAL|
NH®PA-M; MH.: Ho.. 3HaHue, 2014. - 533 c.: un.; 60x90 1/16. - (Boicwee obpasosaHue: bakanaepwar). (nepennet)
ISBN 978-5-16-009532-5, 500 ak3. - http://znanium.com/catalog.php?bookinfo=446098.

JononHntenbHas nuteparypa:

1. PackuH, A.A. TexHonorns matepmnanos MUKPO-, ONTO- M HAHO3NMEKTPOHMKM: B 2 YacTsax. Y. 1 [DnekTpoHHbIA pecypc):
y4eb. nocobue / A.A. PackuH, B.K. MNpokodbeBa. - 9nekTpoH. gaH. - Mockea: Nagatenbcteo 'JlabopaTtopust 3HaHMiA',
2015. -167 c. - Pexum poctyna: https://e.lanbook.com/book/66213. - 3arn. ¢ akpaHa.

2. MuHbko, H. M. MeToabl nony4eHnsl 1 cBOMCTBA HAHOOOBEKTOB [DNEKTPOHHBLIN pecypc]: y4eb. nocobue / H. U. MuHbKO,
B. B. CtpokoBa, U. B. XepHosckuid, B. M. Hapues. - 2-e nag., ctep. - M. : ®JIMHTA, 2013. - 165 c. - ISBN
978-5-9765-0326-7. - http://znanium.com/catalog.php?bookinfo=462886.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.1 HaHomatepumarbl n METOALI UX UCCNEA0BAHNI

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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