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Mporpamma omcumnnnmHel "HanobrnomaTepuansl U goyHOaMeHTaNbHble 0CHOBbI HaHoBMoTexHonoruii"; 04.04.01 "Xumus".

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 omcumnnnmHel "HanobrnomaTepuansl U goyHOaMeHTaNbHble 0CHOBbI HaHoBMoTexHonoruii"; 04.04.01 "Xumus".

Mporpammy oucumnnuHel paspaboTan(a)(m) ooueHT, K.H. (noueHT) Akumosa J1.C. (Kadenpa opraHM4ecKom XuMuu,
Xummnyeckuin nHctutyt um. A.M. Bytneposa), Luidmila.Savelyeva@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
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
OK-3 FOTOBHOCTbIO K CAMOPa3BUTUIO, camopeann3aunm, UCronb30BaHUI0 TBOPHECKOro
noTeHumnana
OrK-1 CNOCOBHOCTBLIO MCMONBb30BATL N PA3BMBATb TEOPETUHECKME OCHOBbI TPAAULNOHHBIX U

HOBbIX Pa34EeNOB XMMUK MPU PELLEHUN NPOGECCUOHANBHBIX 3a4ad

NnK-2 BnafLeHueM TEOPUEN 1 HaBblKaMy NMPaKTUYeCKoin paboTbl B M3bpaHHoh obnactu
XVMUW

O6yyatolpmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):

JonxeH 3HaTb:

TeopeTnyeckme OCHOBbI MOCTPOEHNS N OYHKLIMOHMPOBAHNS NMPUPOLHBIX M MCKYCCTBEHHbIX BUOHAHOCUCTEM;
npakTUYeckne acrnekTbl NMofy4eHus, CBOMCTB 1 NPUMEHEeHUs HaHobroMaTepranos

JlonxeH ymeThb:

- CaMOCTOoATENNIbHO pa36|/|paTbc;| B MeToaunkKax nonyyeHmda nccnenosaHuns 6uoHaHoOCUCTEM U NPUMEHATb X ONs
peleHnsa NnocTasneHHoN 3a8a4u;

- OCYLWECTBNATb MOUCK 1 aHANN3MPOBaTb HAYYHO-TEXHUYECKYIO HGIopMaumto 06 nccnenoBaHUy GOHaHOCUCTEM;
- MPUMEHATb pasnnyHble ranyeckue MeToabl 4ns uccnenoBaHns GMIOHaHOCUCTEM.

JlonxeH BnageTb:

MpPakTUYeCKMMMN acnekTamm nosly4eHns, CBOMCTB U NMPUMEHEHUsI HaHoBroMaTepmanos

JlonxeH neMoHCTprpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!

NMPUMEHSITb NOMY4YEeHHbIE 3HAHUS Ha NPaKTUKe

2. Mecto aucumnnuHbl (Mopyns) B cTpyktype OIMOIM BO

HaHnas gucuunnuHa (Moaynb) BkAoYeHa B pasgen "B1.8B.1B.4 OucunnnuHbl (Mogynun)" 0CHOBHOM NPOGPECCMOHANbHON
obpaszoBatenbHoi nporpammel 04.04.01 "Xummus (XuMus KOMNO3ULMOHHBIX MATEPUANOB)" 1 OTHOCUTCS K AMCLMMIMHAM NO
BbIGOpY.

OcsauBaetcs Ha 2 Kypce B 3 ceMecTpe.

3. O6bem AUNCUMNNMJTINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUaxX C yKkasaHUeM KonimyecTea 4acoB, BblOeNlIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatoLmxcs ¢ npenopasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was TpynoeMKOCTb ANCLMNANHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHWL(bl) Ha 72 yaca(oB).

KoHTakTHas paboTta - 20 4aca(oB), B TOM 4ucne nekuuu - 10 yaca(oB), npakTnyeckne 3aHsTus - 10 yaca(os),
nabopaTopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 4aca(os).

CamocTositenbHas paboTta - 52 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS ANCLUMANHBI: 3a4eT B 3 CEMECTPE.

4. CopepxaHue aMcLUUNAUHBLI (MOOYyNs), CTPYKTYpMpOBaHHOE Mo TeMaMm (pa3penam) ¢ yka3daHuem oTBef,eHHOro Ha
HMX KOnM4YecTBa akageMnyeckmux 4acoB U BUOOB yYeBHbIX 3aHATUI

4.1 CTpyKTypa U TeMaTU4eCKUI NnaH KOHTaKTHON U CaMOCTOATENIbHOM paboTbl MO AUCLUNNINHE (MOAYIIO)
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Buabl un yachbl
KOHTaKTHOW paboThbl,

N Pa3nenbl aucuunIvnHbl / Cemect NX TPyAOEeMKOCTb CamocTtosiTenbHas
Moayns P (B yacax) pa6orta
MpakTnyeckunelabopatopHbie)
flexumm 3aHATUSA paboTbl
Tema 1. BBepeHwue:
HaHobMoTEXHONOrUA 1
1 OMOHAHOTEXHONOINS. 3 5 0 0 0
" [HaHobBuoTexHonormm ? HoBbIN aTan
PasBUTMS BUONOrMK 1 BUOTEXHONOT A
Tema 2.
> (Tema 2. Buomakpomonekynbl Kak 3 5 0 0 0

" [cocTaBnsowmne HaHoMKUpa

Tema 3. HaHoBroTexHonormm Ha
3. |ocHOBE CTPYKTYpPbl 1 CBONCTB 3 2 0 0
monekyn OHK

4 Tema 4. CamocHbopka NprpoLHbIX
" |6UONOrNYECKUX HAHOCTPYKTYP

5 Tema 5. MNprmeHeHne c60pok 13 3 5 0 0
" |Buomonekyn B HaHOTEXHONOTUM

Tema 6. NMpuMeHeHne [OCTUXEHUN
6. |6BMOHaHOTEXHONOrMM B MEAULIVHE U B 3 0 2 0
Lpyrux obnacrsax

Tewma 7. BuopeakTtopbl 1

7. |brokatannsatopel B 3 0 2 0 26
HaHOTEXHONOrNAX

8 Tema 8. MNpobnema 6e3onacHoOCTL 3 0 > 0

" |[HaHOMaTepuanoB N HAHOTEXHONOr NI

Tewma 9. MNepcnekTmsbl

9. |HaHoBroTEXHONOT U U 3 0 2 0
6roHaHOTEXHONOMUN
Tema 10. 3aknounTenoHble

10.|koMMeHTapun: Bynywee n pucku 3 0 2 0
HaHOBMONOrM4ecKoi pesonoLUA
NToro 10 10 0 52

4.2 CopepxaHue aucUUMNIUHLI (MOBYNS)

Tema 1. BBepeHue: HaHOOMOTEXHONOrUA U 6MOHaHOTEXHONOrus. HaHo6MoTexHONorMM ? HOBbIW 3Tan pa3BUTUS
6uonorum n 6uoTexHonorumn

Knaccuyeckasi 6I0TEXHONOIUS: MPOMBbIWIEHHOE NMPOU3BOACTBO MCMOMb3yeT Bronornyeckne cnctemol. CoBpemMeHHas
O61OTEXHONOI NS OT MPOV3BOACTBEHHbIX MPOLECCOB [0 HOBLIX METOLOB NiedeHus. CoBpeMeHHasi BMOTEXHONOrUs:
noaxonbl , OCHOBAHHbIE HA UCMONIb30BAHUW AHTUTEN, PEPMEHTOB U HYKNEMHOBbLIX KMCNOT. BrioHaHoTexHonorus: Ha
CTblKe HaHOTeXHONorMn 1 BroTexHonorun. HagMmonekynsipHas XuMnsi 1 BOXNMKsSl: TEOPETUHECKME OCHOBbI CAMOCOOPKMU.
Camocbopka HaHOCTPYKTyp: cnenytowwme atanbl. B3aumonpoHukHoBeHne 6uonorum n HaHotTexHonorun. CodeTaHne
O61IOHAHOTEXHOMOTMN 1 HaHOBNOTEXHONOrMKU. HaHOBVOHMKA U XUBbIE CUCTEMbI KakK NMPOTOTUMbI HAHOTEXHOIOM A

Tema 2. BuomakpoMonekynbl Kak cocTaBnsitoL e HaHoMmpa

BromakpoMonekybl (BuononMmepsl): HyKNeMHOBbIE KUCTOTbI, 6efKy 1 nonncaxapuab
JOHK kak HocuTeNb 1 XpaHUTENb FrEHETUYECKON NHGOPMaLIMK B KNETKE

OcobeHHocTu cTpykTypbl PHK, ee ponb B caMom opeBHEM HAHOMPOW3BOACTBE MaHeTbl
CTpykTypHas opraHusaums n coyHkumm 6enkos

CamoopraHusauusi u mogudpvkaumsi 6enkos Onuromepusaums u arperaums 6enkos. ObpasoBaHne HenKoBbIX
HaHoKoMnnekcoB KOHCTpyMpoBaHMe HaHOCTPYKTYp Ha OCHOBE HenkoB

Tema 3. HaHOGMOTEXHONOrMM Ha OCHOBE CTPYKTYpbl U cBOMCTB Monekyn AHK

Ceoiictea [HK, ncnonbsyembie B HaHoTexHonorusax. CamoyasoeHue (aytopennvkauus) JHK
MmMbpramnsaumns HyKNenHoOBbIX KUCNOT, ee NPaKTMYeCcKoe NprUMeHeHne

AMnandomnkauma Monekyn HyKnemHoBbIX KUCNOT, ee NpakTn4eckoe nprMeHeHne

OcHoBHblE NOAX0AbI K CO30AHNIO HAHOKOHCTPYKLMIA HA OCHOBE HYKNIEUHOBLIX KMCNOT
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HaHokoHcTpykumn Ha ocHoee [OHK un 6enkos

Tema 4. Camoc6opka NpUpoaHbIX BUONOrMYECKUX HAHOCTPYKTYP

Mpouecchl camocbopku U camoopraHmaaunm B 6ronorum

OpraHunsauust baktepuanbHbiX S-crnoes

CamoopraHusaums B1pycos

CamoopraHuaaums gpocdonmnuoHbix MembpaH

Hutuatble anemMeHTbl LUTOCKENETa

HyknenHoBble KUCNOTbI: HOCUTENN FEHETUYECKOW MHGDOPMaLK

Onurocaxapuibl U nonMcaxapuibl: ewe oavH knacc 6nononmepos

AmunonaHble conbpunibl - BUONOrnYeckue HaHOCTPYKTYpbl, oBpasytowmecs nyTeM camocbopku
MayTrHa 1 Wenk - NPMPOLHbIE HAOMONEKYNSAPHbIE COOPKN M3 hMBPMNNAPHLIX 6ENKOB

Pubocoma - KOHBerep ans CGOpKI/I 6enkoBCnoxHble MallvHbl ons peann3aunm reHetn4eckoro Kkoga. npOTeOCOMa -
cuctema KOHTpoOnsd Kka4ectea 6enkos

Buonornyeckne HaHoABUraTENN: KUNHE3UH U OVHEWH
,El,pyrme HaHoOBUratenn: Xrytmkn n peCHM4Kun
VIOHHbIE KaHanbr: cenekTUBHble HaHoMopbI

Tema 5. MpumeHeHne c60poK N3 6GMOMONEKYN B HAHOTEXHONOIMMN

I'IpleeHeHme CéOpOK n3 6I/IOMOJ'IeKyJ'I B HAHOTEXHONOrnn. rlpI/IMeHeHI/Ie S-cnoes B HaHonuTorpadoun. rlpOI/IBBO,D,CTBO
HaHOMPOBOAHMKOB C NMNOMOLLbIO OHK. AMunongHbole (*)I/I6pI/IJ'IJ'IbI KakK Matpuubl Onsa npom3soanctesa HAHOMNPOBOOHNKOB
MeTannusaumnsa XuMn4eckmn MOANOUNLMPOBAHHBIX aKTUHOBbLIX (PUNAaMEHTOB. an/IMeHeHI/Ie nenTnaoHbIX HaHOTDY6OK.
BaKTepVIOCbaFI/I KakK HOBble 6|/|0MaTep|/|ar|b|. I'IpleeHeHl/le nenTuaHbIX Matpuy ons 6|/|0M|/|Hepan|/|3auv|v|. ﬂpOI/I3BOJJ,CTBO
KOMMO3UTHbIX HEOPraHN4YeCKnx HaHoMaTepunasos. I'IpleeHeHVle 6|/|0M|/|Hepan|/|3auv|v| B HAHOTEXHONornn .

Tewma 6. I'IpvmeHeHue BOCTUXEHUI BUOHAHOTEXHONOrMN B MeAULUHE U B Apyrux obnactsx

COBepLIJeHCTBOBaHI/Ie NeKapcTB 3a CY4EeT HaHOKpUCTanios. HaHOKOHTeIZHepr Oonsa 0oCTtaBkKy nekapcts 1
cneundgomn4yeckoro CBa3blBaHUS. I"IpleeHeHVle HaHOMPOBOAHWMKOB OJ15 610NOrMYyecKor neTekLmnn. I"IpleeHeHVle ?msrkon?
nurtorpaduu B 6uoTEeXHONOrNN. KOHTpaCTI/Ipy}OLIJ,I/Ie MarHMUTHble HaHOMaTepVIaJ'IbI." Cenbckoe X03a1ncTBO C I'Ipl/lCT&BKOI7I
?HaHO?. HaHoTexHonornm 1 BoaHble pecypchbl HaHokocmMeTuka. Micnonb3oBaHne CONHEYHOoM aHeprun

Tema 7. 5M0peaKTOpr n 6I/|OKaTaJ1V|33TOpr B HAHOTeXHOJ/1ormsx

DdepmeHThbl (Bronornyeckune Katanmnsatopbl) Kak NPMpPoaHbie HAHO06bEKThI. NpUMeHeHe (PePMEHTOB.
MukpoopraHuambl ? 6uopeakTopbl pepMeHToB. BropeakTopbl B npov3soacTee 6uotonnmea. MNonyyeHne HaHo4acTuL, B
€CTeCTBEHHbIX BuopeakTopax. baktepun-6nopeakTopbl ynpaensoT NpoLeccamMn XM3HeLesaTeNbHOCTU U 300POBbEM
yenoseka. BuopeakTopbl B KOCMUYECKMX NONETaXx.

Tema 8. Mpo6nema 6e3onacHOCTM HaHOMaTepuanoB U HAHOTEXHONOrUIA

DU3NKO-XMMMYeCcKne oCHOBbI MOTEHLNANBbHbIX PUCKOB Npun npon3eoacTee N NCMNoJb30BaHUN HaHOMaTepmnanos. rlpI/IMepr
TOKCUYECKOro BO3LENCTBUS HaHoOMaTepunasos. CoumanbHble 1 aTMYeckme acnekTbl HaHobMobesonacHOCTU.

Tema 9. I'IepcneKTwBbl HaHOOUOTeXHONorMmn u 6UOHaHOTEXHONOIUK

HaHobroTexHonorum n HaHoMeauLUHa. I"Iepsue OOCTUXEeHNA B HanpaBneHHOM TpaHCNopTe NeKkapcTs.
HaHobnoTexHonorum B guarHocTuke BUPYCHbIX I/IHCpGKLI,MVI, nonyyeHnn n npuMeHeHnmn

NCKYCCTBEHHbIX aHTUTEe. MenuumHckue nMnnaHTaTbl HA OCHOBE HAHOTEXHONOrnin. TkaHeBas NHXeHepus.

Tema 10. 3aknounTenbHble KOMMEHTapum: 6yayuiee U pUCKU HAHOOGMONOrMYECKON PeBONIOLMK
3aknounTenbHble KOMMeHTapun: Byayliee N pUCKM HaHOBUONOTNYECKON PEBOMIOLINN .

5. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHust jisi cCaMoCTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)
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CamocTosiTenbHas pabota oby4arolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosTeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBbHYI0, Hay4HYHO 1 CMPABOYHYIO MTEPaTypy, BbINONHSAT 3aJaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.
OpraHnsauus caMocTosTenbHO paboTbl 0By4aoIWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pasoBaTensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YYPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUMUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKIOYaeT OLUEeHO4YHble MaTepunasbl, HanpaB/lieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCE 3HAHWIA, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TeKylwero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMG)KyTO‘-IHOVI arrectauumn.

B ¢hoHIe OLEeHOYHBIX CPEACTB COAEPXUTCS Creayiolas HpopMaums:

- COOTBETCTBME KOMMETEeHUUI NNaHMpyeMbIM pedynbTatam o0y4eHus o JUcUMnivHe (Moaoynio);

- KPUTEPVM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKM MO AMCUMNAHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPencTBa;
- KpUTEepPWM OLIEHMBAHNS 015 KaXA0r0 OLEeHOYHOro CPeacTBa;

- cogepXaHue OLeHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsaBisemMblie K 0eicTBUSM 00y4atoWwmnxcs,
IEMOHCTPVPYeMbIM peaynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 K nporpamme AUCLUNAUHBI (MOLYNIO).

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)

OcBoeHure aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHne OCHOBHON 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
NuTepaTypa MOXeT BbiTb BOCTYMHa 0By4aloWUMcs B OAHOM 13 [BYX BApMaHTOB (b0 B 060MX N3 HUX):

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

- B NeYaTHoM Buae - B HayuHon 6ubnunoteke um. H.U. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo yuTaTenbckum buneTam B COOTBETCTBMU C Npasuiamu nonb3osaHus HaydHol 6MbnmoTekoi.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOrMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTEME "ONEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BMONNOTEUHBIN
POHL [OMXKEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnnsapa) Kaxaooro u3 n3gaHunini OCHOBHOWM nuTepatypbl n He meHee 0,25 ak3emnngapa AONONHUTENBHOM
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMNONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOAMMON O/ OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxoamutcs B MpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNEHMIO NPV U3MEHEHUN YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPoHHbIX U3OAHWA U NPU N3MEHEeHM KOMNEKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNINHBI (MOAYIIs)

http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=viewlink&cid=2515&min=508&orderby=titleA&

http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=viewlink&cid=2515&min=508&orderby=titleA&
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http://www.nioch.nsc.ru/cafedra/4k_xim/stereo.htm - http://www.nioch.nsc.ru/cafedra/4k_xim/stereo.htm
ru.wikipedia.org/wiki/ - ru.wikipedia.org/wiki/

www.nanometer.ru - www.nanometer.ru

www.nanonewsnet.ru - www.nanonewsnet.ru

9. MeTognueckue ykasaHusl oisi 06yyaroLLMXCS MO OCBOEHUIO AUCLUMN/IMHBI (MOOYNS)

MeToauyeckne pekoMeHnaumm
no camocTosTenbHol paboTte 4fisl CTYOEHTOB
no amcumnnuHe 'HaHobromaTepmansl U (hyHAaMeHTaNbHbIE OCHOBbI HAHOBMOTEXHONOMMIA'

YcrnewHoe 0CBOEHME AMCUUMNNVHBI NPeanonaraeT akTMBHOE, TBOPHECKOE y4acTne CTyAeHTa MyTEM NNaHOMEPHOW,
NMoBCELHEBHOW PaboThI.

O6wune pekoMeHOaLUn

I/I3yqu|/1e ouncunnninHel cnengyeTt Ha4YnHaTh C I'Ip0p8.6OTKI/I pa60qe|7| nporpammbl, ocoboe BHUMaHue, ygendsa uensam n
3afjadam, CTPpyKType n conepXxaHuto Kypca.

Pabota c KoHCnekToM nekuumin

MpocMoTpMTE KOHCMEKT Cpady nocne 3aHATWIA, OTMETbTe Matepran KOHCNeKTa NeKunid, KOTOpbI Bbi3bliBaeT 3aTpyLHEHMS
Ans noHuMaHms. [NonbiTakTecb HaMTK OTBETbI HA 3aTPYAHUTENbHbLIE BOMPOCHI, UCMONb3Ys PEKOMEHOYEMYIO NuTepatypy.
Ecnn camocTosiTENbHO He yaanoch pa3obparbcs B Matepuane, coopMynmpyinte BONPOCH! M 06paTUTECh 32 MOMOLLbLIO K
npenoaaBaTento Ha KOHCYNbTaummy unm bnuxaniiein nexuun.

PerynspHo oTBOAMTE BPEMS ANs NOBTOPEHWS NPONAEHHOrO MaTepuana, NpoBepPsst CBOM 3HAHWS, YMEHNUS U HABbIKW NO
KOHTPONbHbLIM BOMPOCAM.

Paboueii nporpammoii gucumnimHel 'HaHobromaTepmansl U ¢oyHaaMeHTanbHbIE OCHOBbI HAHOOMOTEXHONOMMIA'
npenycMoTpeHa camocTosTenbHas paboTa cTyneHToB B 06beme 52 yac. CamocTosiTenoHas pabota NpoBOAMUTCS C LEeNbio
yrnybneHus 3HaHuii No LUCUMMNAMHE 1 NpefycMaTpuBaeT:

- YTeHMWe CTyAeHTaMy PeKOMEHA0BAHHOM NMTepaTypbl 1 YCBOEHNE TEOPETUYECKOro Matepuana qUCLMMINHbI;
- MOAFOTOBKY K YCTHbIM OMPOCaM U KOHTPOJbHBIM paboTam;

- paboTy ¢ VIHTepHET-UCTOYHUKAMY;

- NOAroTOBKY pedhepara, NOAroTOBKY K 3aWwuTe pedeparta, chaye ak3ameHa.

rll'laHVIpOBaHl/le BpeMeHN Ha CaMOCTOATENIbHYIO pa60Ty, HeobXxoAuMOoro Ha n3yveHune HacTosWeEN ANCLUMAVHDI, CTynoeHTaMm
nydyile BCero OCylecCcTBNATb HA BECb CEMECTP, NnpenycMmaTtpueas npn aToM perynsapHoe nostopeHne I'IpOI7I,EI,€HHOFO
martepuana. MaTepman, 38.KOHCI'I€KTI/IpOB8.HHbII7I Ha nekuyunsx, HeobxoanMo perynapHo OononHATb cBeaeHnsamMm n3
nmtepatypHbIX ICTOYHUKOB, NpencTaB/IEHHbIX B pa6oqe|7| nporpamme gucunninHbl 'HaH06|/|0MaTep|/|anb| n
(pyHOaMeHTanbHble OCHOBbI HaHobuoTexHonoruid'. Mo kaxaoin u3 Tem Ons camocToSITENbHOro n3yvyeHuns, npmeeneHHbIX B
pa6oqe|7| nporpamme gucunninHbl, cnegyet cHa4dasa npodntaTtb PeKOMeHOOBAHHYIO nnTepatypy u npu HeobXxo0AUMOoCTH
COCTaBUTb KpaTKVII7I KOHCMEKT OCHOBHbIX MONOXEHWNIA, TePMUHOB, CBEeAEHNA, Tpe6y+ou.w|x 3aNoOMNHaHNA U ABNAKOLWLNXCA
OocHoBoronararwmMmn B aTON TEME U O/19 OCBOEHUS nocnegywowmx pa3nenos Kypca.

N3yuaemblin MaTepuan cnefyet 3aHOCWTb B paboyyio TeTpalb B BULE KOHCMEKTA, BKNOYAIOWETO KpaTkoe
nocnenoBaTenbHOE U3N0XeHNe Hanbonee BaXXHON MHGPOPMALMA: HOBLIE TEPMUHBI, AATbl, UIMEHA YYEHbIX U UX
LOCTUXEHNS 1 T.4. Bo Bcex cnyyasix, korga Mmatepuan nofnaeTcsl CUCTEMaTU3aumm, NONe3HO COCTaBNSATh CXEMbI U
Tabnvubl, 'cBEpTHIBAS' MHGOPMALMIO B YOOOHYIO, KOMNAKTHYIO CHOPMY.

CocTaBneHne KOHCMEKTOB, 0COBEHHO B (pOpMe TabnuLl, CXeM, OMOPHbBIX CUTHANOB, CNOCOBCTBYET 3CPEKTUBHOMY
3amnoM1HaHWIO N3y4eHHOro MaTepuana, NnockonbKy 34ecb NPUBNEKAETCS IOrMYeckoe 3anoMMHaHNe U UCMoNb3yoTcs
3pUTENbHbIN 1 ABUraTebHbIA TUMbl NaMATH.

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30BaTeNbHOro
npouecca no gucuuniuHe (MOAyno), BKNoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MUHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEeMbIX NMPU OCYLLECTBNEeHU 06pa3oBaTebHOro npolecca no
AMCUMNAVHe (MoLyNio), BKNoYas nepeyeHb NporpaMMHOro obecnedeHns U MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMme AUCLMNNVHBI (MOOYNS).

11. OnncaHue maTepuanbHO-TeXHUYeckon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTeNnbHOro
npoLecca no gucuunanHe (Moaynto)
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MatepuanbHO-TeXHU4ECKOEe obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yNo) BKAKYAET B cebs
cnenywouwme KOMMOHEHTDI:

MoMelueHmMst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMIEKTOBAHHbIE CNeLMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbs1) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/O4EHUs K ceTu "MIHTepHeT" 1 obecneveHnem
[OCTyna B 3NEKTPOHHYI0 MHAPOPMaLMOHHO-06pasoBatefbHyio cpeay KdY.

YyebHble ayamMTopun 1S KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMNIeKTOBaHHbIe CNeLmanm3npoBaHHon mebenbo
(CcTONbI W CTYNbS).

KomnbioTep 1 npuHTEp ONs pacneyatky pa3naToyHbiX MaTepuanos.
MynbTuMeouiiHas ayauTopus.

12. Cpe,IJ,CTBa apantauumuv npenogasaHus oUCUNMJIUHDbI K I'IOTpEGHOCTSlM oﬁyuarou.mxcn WHBaANNOOB U NAL, C
orpaHun4eHHbIMU BO3MOXXHOCTSAMU 300pPOBbSA

npl/l Heobx0aMMoCTN B o6pasoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatowue
BOCMpUATME UHPpOopMaLnUm o6yqa+ouw|Mv|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LS €0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe ANl pa3nYHbIX NONb30BaTene;

- CO30aHNe KOHTEeHTAa, KOTOprIZ MOXHO NpencTaBuTb B pa3/inyHbIX BUOAX 6e3 noTtepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BO3SMOXHOCTb MaCLIJTaél/IpOBaHI/Iﬂ TeKCcTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[aHne BO3MOXHOCTEW AJis 06y4atowmMXCsl BOCMIPUHUMATb OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
Harmpumep, Tak, 4Tobbl LA C HAPYLWEHNUAMI Clyxa NOMyyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHVEe NPorpaMMHbIX CpencTs, obecrneynBatomx BO3MOXHOCTb OCBOEHUS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNe BUPTYanbHbIX nabopaTopuin U CUMYNSLNOHHBIX
TEXHONOIMIA;

- NPVIMEHeHNe ONCTaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIWI Ons nepefady MHOPMaUUK, OpraHn3auun pasnnyHbIX
POPM UHTEPAKTUBHOW KOHTaKTHOW paboTbl oby4atowerocs ¢ npenonasartenem, B TOM Yucne Be6UHaApOB, KOTOPbIE MOTYT
ObITb UCMONb30BaHbI AJ1s1 NMPOBEAEHNS BUPTYaNbHbIX IEKLMA C BO3MOXHOCTHIO B3aUMOLEACTBUS BCEX YHACTHNKOB
OMCTaHUMOHHOro 06y4eHmsl, NpoBedeHNsl CEMUHAPOB, BBICTYMNEHNS C AOKNAaAamMn 1 3aWnTbl BbINOHEHHbIX paborT,
NpoBeeHNs TPEHVHIOB, OpraHM3aUmmn KONEeKTUBHOWM paboThl;

- NPUMEeHeHne OUCTaHUNOHHbIX o6pasoBaTeanb|x TEXHONOrnn ang opraHusaumnm CpOpM TeKkyLlwero n npomMexyTo4Horo
KOHTpPONA;

- YBENNYEHMe NPOOOMXNTENIbHOCTU caa4ym oby4atowmMMcst UHBaANUOOM UK NINLOM C OrPaHnYeHHbIMU BO3MOXHOCTSIMI
3[0pOBbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW NPOAONXUTENBHOCTY UX CHAYN:

- NPOLONXNTENbHOCTM cAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOI popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONMXNTENbHOCTN MOArOTOBKM 06y4Yatowerocsi K 0TBeTy Ha 3a4éTe UM 9K3aMeHe, MPOBOAUMOM B YCTHOW hopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByyatowWwerocs npu 3awmnTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma cocTaBneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO u y4ebHbIM nnaHom no HanpasneHuio 04.04.01
"Xumma" n MarmcTepckon nporpamme "XvMmns KOMNO3MLNOHHBIX Matepmanos”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

b61.B./1B.4 HaHobuomarepuansl u QoyHAAMEHTa/bHbIE OCHOBbI
HaHOONOTEXHOMOMMIA

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noarotosku: 04.04.01 - Xumns

Mpodomnb NOAroTOBKN: XUMUA KOMOO3ULMOHHbLIX MaTepUanos
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTteparypa:

1. flkumosa, Jiogmuna CepreesHa. MeTton Y®-cnekTpockonun 1 ero NprMeHeHe B OPraHnyeckon 1 onsnyeckomn Xummm
[TekcT: anekTpoHHbIN pecypc] : yuebHo-MeTonmyeckoe nocobue / J1. C. AkmumoBsa ; KasaH. coenep. yH-T, XUM. UH-T uM. A.
M. Bytnepoea, Kadp. opraH. xumun .? 9nekTpoHHble faHHble (1 cpann: 0,67 M6) .? (KasaHb : KasaHckuil oefepanbHbii
yHusepcuteT, 2015) .? 3arn. ¢ akpaHa .? [1nsa 2-ro cemectpa .? Bbix. gaH. opur. ned. nsg.: Kasanb, 2015.
http://libweb.kpfu.ru/ebooks/07-ICH/07_54 000903.pdf

2. AbaTyposa, A.M. HaHoB1oTexHONornK : NPakTuKyM. [OnekTpoHHbIn pecypc] / A.M. AbaTtyposa, [.B. barpos, A.A.
Baiixxymaros, A.M. BoHapues. ? SnekTpoH. faH. ? M. : iapatensctBo Jlabopatopus 3HaHui', 2015. ? 403 c. ? Pexum
noctyna: http://e.lanbook.com/book/84101

JononHutenoHas nuteparypa:
1. HaHocTpyKkTypbl B GroMeanumHe. [DNeKTPOHHbI pecypc]. 9nekTpoH. gaH. M. : agatenbctso 'JlabopaTtopusi 3HaHWA',
2015, 538 c. Pexum poctyna: http://e.lanbook.com/book/70740
2. HaHo- 1 6uokomMnoauTel. [SNeKTPOHHBIA pecypc]. SnekTpoH. aaH. M. : Mspatenbcteo 'Nlabopartopus 3HaHwuii', 2015,
393 c. Pexum poctyna: http://e.lanbook.com/book/66206
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

b61.B./1B.4 HaHobuomarepuansl u QoyHAAMEHTa/bHbIE OCHOBbI
HaHOONOTEXHOMOMMIA

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

Hanpasnenue noarotosku: 04.04.01 - Xumuns

Mpodomnb NOAroTOBKN: XUMUA KOMOO3ULMOHHbLIX MaTepuanos
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJpOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHO cucTeme
NapatenbcTBa "JlaHb" , BOCTYN K KOTOPO NnpenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkNtoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flanb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
9NEKTPOHHbIE BEPCUU MEPUOLNYECKUX U3OAHWUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
N3patenbcTBa "JlaHb" obecneunBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCMManbHOMY KONMYECTBY NMPOMUIbHBIX HANpaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKMX Y CMEXHbIX MPaB.
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