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Mporpamma gucumnnunHbl "MeToObl CMHTE3a U KOHTPONS onNTuyeckux HaHomatepranos"; 28.03.01 "HaHoTexHOnornmm n MMKpocucTeMHas
TexHuka".

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 gucumnnunHbl "MeToObl CMHTE3a U KOHTPONS onNTuyeckux HaHomatepranos"; 28.03.01 "HaHoTexHOnornmm n MMKpocucTeMHas
TexHuka".

Mporpammy oucumnnuHel paspaboTan(a)(u) npodpeccop, a.H. (npodeccop) MainHyTanHoB P.X. (Kadeapa onTuku n
HaHopoToHUKK, OTaeneHue guaukn), Renat.Gainutdinov@kpfu.ru ; noueHT, k.H. Xamagees M.A. (Kadbenpa ontuku n
HaHopoToHUKN, OTaeneHne counaukn), Marat. Khamadeev@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOn BO

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

LWndop PaclumndppoBka
KOMMeTeHLuun npuobpeTaeMor KOMNETEHLUN
MK-1 CnocobeH NpoBOANTL CHN3MKO-MaTEMATNYECKOE MOAENNPOBAHNE UCCNEnyEeMbIX

npoueccoB HAHOTEXHONOINN N 06bEKTOB HaHO-U MVIKpOCVICTGMHOI?I TeXHUKU C
MCNoNnb30BaHNEM COBPEMEHHbIX KOMMbIOTEPHbIX TEXHONOrNIH

MnK-2 ["0TOB NPOBOAUTL 3KCMNEPUMEHTaNbHbIE UCCNEeoBaHNS NO CUHTE3Y N aHaNu3y
MaTepuanos Y KOMMOHEHTOB HAHO- U MUKPOCUCTEMHOM TEXHUKM

Obyqarowmitcs, OCBOMBWNIA AUCUUNAUHY (MOSYb):
JonxeH 3HaTb:

- BOBMOXHOCTW U rpaHnLbl NCNONMb30BaHNA N3YyYaeMblX METOOOB CMHTE3aA N KOHTPONA ONTUYEeCKNX HaHOMATepunasoB;
- Knaccuukaumio OCHOBHbIX METOOOB CUHTE3a N KOHTPONSA ONTUYECKNX HaHOMaTepuanos

JonxeH ymeTb:

- NIPUMEHATb NoNy4YeHHble 3HaHNA 019 CUHTE3a ONTUYeCKUX HaHoMaTepnanos 1 Nocnenyrlero KOHTpPoNn4 Kka4ectea
nony4yaembix 06pasLoB;

- onpenensTb KOHKPETHYIO NPOPeCCMOoHanbHyto 3adady, cobuparb He0OX0 UMY UCXOLHYIO MHADOPMaLMIO B
NepuoaNYECKON nuTepaType, Ha OCHOBE aHann3a CopPMynMpoBaTh NOCNen0BaATENbHOCTb PELEHNS 3a4a4n

JonxeH Bnanetb:

- npencrtaBneHnsaMn o CoBpeMeHHbIX MeTodax CMHTe3a N KOHTPONSA oNTUYeCKMX HaHoMaTepranos, O NyTAX Pa3BUTUA
1 COBEPLIEHCTBOBAHNSA 3TUX METOO0B C LeNbio NOBbIWEHUS UX 3PEKTUBHOCTU N pacLlUMpPEeHUs obnactu
MCNonb30BaHUA

JlonxeH 0eMOHCTPUPOBaTbL CMOCOBHOCTb Y FTOTOBHOCTb:

- CMHTE3MpPOBaTb ONTUYECKNE HAHOCTPYKTYpbl Hanbonee NPOCTEIMM METOAAMM 11 KOHTPONMPOBATb KA4eCTBO
nony4YeHHbIX 06pasLoB;

- UCMONb30BATb CUCTEMHbIV HAYYHbI aHanu3 NpodeccnoHanbHbIX NPOBIEM Pa3fMYHOMO YPOBHS CNOXHOCTM;
- pabotatb ¢ nabopaTopHbiM 060PYLOBAHNEM 1 COBPEMEHHOI Hay4HO annapartypoil;
- NPOBOAUTbL (PUINYECKUA U XUMNYECKU SKCNIEPUMEHT

2. Mecto aucuunnuHbl (Moayns) B cTpyktype OMOIMN BO

HaHHas gncuunnuHa (Mogynb) BkAoYeHa B pasgen "61.B.10B.06.01 OucumnaumHel (Mogynum)" OCHOBHOW
npocdpeccroHanbHon obpasosatensHol nporpamMmbl 28.03.01 "HaHOTEXHONOrMM 1 MUKpOcUCTeMHas TexHuka (CUHTe3 u
AnarHocTuka HaHoMaTepmanos, KOMMOHEHTbl MUKPO- Y HAHO3NEKTPOHHOW TEXHUKK)" U OTHOCUTCS K AUCLUMNANHAM MO
BbIGOpY.

OcBauBaeTcs Ha 4 kypce B 7, 8 cemecTpax.

3. O6bem gucuunanHbI (MOAYNs) B 3a4eTHbIX eAuHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopasaresnem (Mo BMAaM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuarloLmxcs

O6was TpynoeMKOCTb ANCLIMIMHBI COCTaBASIET 8 3a4eTHbIX(ble) eanHuML(bl) Ha 288 yaca(oB).

KoHTakTHas paboTa - 132 yaca(oB), B TOM yucne nekumm - 36 4aca(oB), NnpakTudeckme 3aHaTus - 36 yaca(os),
nabopatopHbie paboTbl - 60 yaca(oB), KOHTPONb CAMOCTOSTENbHOM paboTsl - 0 Yaca(os).

CamocTositensHas pabota - 120 yaca(oB).
KoHTponb (3a4éT / ak3ameH) - 36 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS AUCLUMANHBI: 3K3aMeH B 7 CEMECTPE; 3a4eT B 8 CeMecTpe.
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4. CopepXxaHue aucUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buaobl u yachbl
KOHTaKTHOW paborThbl,

Paspenbl gucuvnnvHbl / MX TpyAOEeMKOCTb CamocrosiTenbHasi
N moayns CemecTp (B yacax) pa6ota
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
1.|Tema 1. HaHopa3mepHble cucTEMBI 7 3 7 0 11
Tema 2. MeToabl co3gaHus
2 HaHOCTPYKTYp / 4 7 0 1
Tema 3. MeTonbl nccnenosaHus
8. HaHOCTPYKTYp / 4 7 0 1
4.|Tema 4. ®OTOHHbIE KPUCTaNbI 7 3 7 0 11
Tema 5. MeToabl crHTE3a POTOHHbIX
5. KpucTannos / 4 8 0 10
Tema 6. BnvaHue KoHueHTpauum
6.[peareHToB Ha pa3mep vyactuy 8 4 0 15 16

aonokcnoa KpeMHus

Tema 7. BnusaHue onutenbHocTn
7.[rvoponnsa Ha pasmep vacTtuy 8 4 0 15 16
OnoKcmaa KpemHus

8 Tema 8. TemnepatypHoe BANSHNE Ha

‘locaxaenve yacTuLy 8 5 0 15 17
Tema 9. BnnsHue KoHUeHTpauum

9. cycneH3nn Ha camocbopky YacTuu 8 S 0 15 17

toro 36 36 60 120

4.2 CopepxaHue gUCLUNMIUHbI (MOAYNS)
Tema 1. HaHOpa3mMepHble CUCTEMbI

cTopusa passutmng onaukm HaHopasMepHbix cucteM. OCHOBHbIE XapakTEPUCTUKN HAHOYACTUL, 1 ANCNEPCHBIX CUCTEM.
PaamepHbIii agochekT. ObpasoBaHme knacTepos, arperatoB HaHovacTuy,. Ctabunusauusi HaHovacTuu,. MpuMeHeHne
HaHOCTPYKTYP 1 HAaHOpPa3MepHbIX cnucTeM. CBA3b HAHOCTPYKTYPMPOBAHHBIX MATEPUANoB U CUCTEM C HAHOTEXHONOTNSAMIA
N HaHoMaTepranamu.

Tema 2. MeToobl CO30aHUA HAHOCTPYKTYP

Knaccudomkaumns MeTonoB cuHTE3a no NpuHLMNaM "ceepxy BHU3" 1 "CHU3Yy BBepX". 30H4OBbIE METOAbI
HaHonutorpadmun. NoHHo-nydeBas anutakcus. [a3ogasHoe komnakTmposaHue. Metodbl nasepHoOro ncnapexHus.
LwncnepruposaHne n namenbyeHne. Hykneaums n arnomepaums. Xmmmyeckas KoHgeHcauns napos. [onyyeHune 3onew
nyTeM XnoKkodasHoro BOCCTaHoBNeHUs. Paanonna. MaTpuyHbii CUHTES.

Tema 3. MeTtoabl nccnenoBaHUA HAHOCTPYKTYP

OcobeHHOCTH aHanmnaa BbICOKOAMCTEPCHbIX cucTeM. OnpeneneHme cpefHero pasmepa yactuu. MeTog cTatm4eckoro
paccesiHusi ceeTa. MeTon AMHammyeckoro paccesiHusi ceeta. OnpeneneHne coctaBa U CTPYKTypbl OTAENbHOM
HaHo4yacTuubl. MpocBeymBatowWwas aneKTPoOHHAs MUKPOCKONKWs. PacTpoBasi anekTpoHHas MUKpockonusi. CkaHupyowwas
30H0Basi MKPOCKOMUS. ATOMHO-CMIOBasi MMKpockonus. MarHnTHo-cunoBasi Mukpockonus. CriekTpanbHble MeTopbl
nccnemnoBaHus.

Tema 4. POTOHHbIE KpUCTaNbI

WNcTopusi passutns gooToHHbIX KprcTtannos. Knaceugukaums ooToHHbIX KpucTanios. DOTOHHAsA KpucTannmyeckas
peweTka. 30HHAas CTPYKTypa POTOHHBIX KPUCTannoB. [prMeHeHne oOTOHHBIX KpCTannoB. OCHOBHbIE MPUHLMMbI
BbIYVICNIEHUS XapaKTEPUCTUK POTOHHBIX KPUCTANNOB. BeluncneHne 30HHO CTPYKTYPbl OOHOMEPHbBIX (DOTOHHbIX
KprcTannos. BbluncneHre 30HHOW CTPYKTYpbl ABYMEPHBIX Y TPEXMEPHBIX (OOTOHHBIX KPUCTANIIOB.

Tema 5. MeToabl CMHTE3a POTOHHbLIX KPUCTANNOB

TepMoanHaMnyeckme 1 KNHeTUYECKe acrnekTbl FOMOreHHOro 3apoabileobpasoBaHus. KoonepaTmBHble SBNEHNS B
CUCTEME HaHoYacTuL, arperupoBaHne. Metoabl 0CaxXaeHNS: BEPTUKANbHbIA, ECTECTBEHHASA CEANMEHTALNS,
LEeHTpUdyrmpoBaHue, onnbTpoBaHNE C UCNONb30BaHMEM MeMBpaH, anekTpodopes. 30Mb-refb TEXHONOMUSI.
MonukoHaoeHcauus. BnnsHue kncnoTHocTh pacTteopa. Peakuns rugponmnsa.

Tema 6. BnusiHue KOHUEeHTpauun peareHToOB Ha pa3Mmep 4YacTtuu guokcunoa KpeMHus

l/lccne,uosaHme BNNAHNA KOHUEHTpaunnm aMmMmmnaka Ha pasMep MnMKpo4yacTtuu amokcumaoa KpemMHunda, CUHTE3NPOBaHHbIX
meTonom LLtobepa.
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ViccnepoBaHune BINMAHWS KOHUEHTpauum TeTpasTookCcucunaHa (3cp|/|pa OpTOerMHMGBOVI KI/ICJ'IOTbI) Ha pa3Mep
MUKpOYacCTuL, onokcmoa KpemMHus.

VccnepoeaHue BANAHNS KOHLEHTPALMW BOObI HA pasMep MUKPOoYacTuL, AMoKCMaa KpeMHMUS.
Tema 7. BnusHme onutenbHOCTU rMaposiM3a Ha pa3mep 4yacTul, AMokcuaa KpeMHuUs

WNccnenosaHve BAVSIHUA OAMTENBHOCTU TMAPONN3a HA pasMep MUKPOYaCTULL AUOKCUOA KPEMHIS, CUHTE3UPOBaHHLIX MO
meToay Wtobepa-duHka. BkniouaeT B cebst paboTy ¢ 403aTOPOM, Mewwankoii, nabopaTopHO NOCYA0M, CYWNIbHBIM
wKagooM 1 peareHTamu. MpoBoaMTCSA Cepurst CUHTE30B C NEePEeMEHHbIM BPEMEHEM peakLmu, C NocneayowmnMm
N3MEPEHVEM pa3Mepa YacTuL,.

Tewma 8. TemneparypHoe B/IUiHNEe Ha ocaxpeHue 4yactuy,

VlccnepoBaHve TeMnepaTtypbl Ha Ka4eCTBO OCaXAEHMS MAKPOYaCTUL, AMOKCU A KPEMHUS, CUHTE3UPOBAHHbIX MO MeToay
Wrobepa-PuHka. BkntoyaeT B cebst paboTy ¢ [03aTOPOM, MeLWankom, nabopaTopHoO NOCY A0, CyWUbHbLIM WKaKOM 1
peareHTamu. [poBOANTCS cepusi CUHTE30B C NePeMeHHON TeMnepaTtypo, ¢ NocneayolwM U3MepeHmem pasmepa
yacTuu.

Tema 9. BnusiHue KOHLLEHTpaL MM CycneH3nm Ha camoc6opKy YacTuL,

l/lccne,uosaHme BNNAHNA KOHUEHTpaunn CyCcneH3nn Ha xapakrtep camoc6op|<v| MUKpPOYacTuL, gnokcmnaoa KpeMHus,
CUHTE3MpOBaHHbIX Mo MeTody LUTobepa-duHka. BknovaeT B cebsi paboTy ¢ 403aTOPOM, MELankow, nabopaTopHoi

Nnocy oM, CyWwnnbHbIM Wwkadgom n peareHtamu. [IpOBOAUTCS Cepusi CUHTE30B C MEPEMEHHON KOHLEHTpaumen CyCneH3nu,
C MocneayowWwmnM N3MEPEHEM pa3Mepa 4acTuL,.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0b6ecneyeHns 41 CaMOCTOSITeNIbHOWU paboTbl 06y4alLLLUXCS MO
AucUUIIMHe (MOAayYIHo)

CamocTtosiTenbHas paboTta obyyatowmxcst BbIMONHSAETCS Mo 3a4aHWI0 U NPpU METOANYECKOM PYKOBOLACTBE Npernonasartens,
HO 6e3 ero HenocpencTBEHHOro y4acTus. CamocTtoaTenbHasa pabota noapas3nensieTcs Ha CaMoCTOATENbHYO PaboTy Ha
ayaUTOPHbIX 3aHATUAX U HA BHEAYAUTOPHYO caMocToaTeNbHyto paboTy. CamocTtosiTenbHas paboTta obyvatowmxcst
BKJIOYAET KakK MONHOCTbIO CaMOCTOATE/IbHOE OCBOEHME OTLAENbHbIX TEM (Pasnenos) ANCUUMAMHBI, Tak 1 NPopaboTKy TeM
(pazpenos), ocBavBaeMbIX BO BpEMS ayauTOPHOI paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyatolmecs YnutaoT 1
KOHCMEKTUPYIOT y4ebHYI0, Hay4HYO U CNPaBOYHYO NUTEpaTypy, BoINONHSOT 3a4aHNs, HanpaBieHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA N HABbLIKOB, FOTOBSTCS K TEKYLLEMY U MPOMEXYTOYHOMY KOHTPONIO MO AMCLMIINHE.

OpraHunsauus caMocTosTenbHol paboTbl 0By4arowWmXCcs pernaMmeHTUpyeTcs HOPMaTUBHBIMA LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NMTEepaTypoii U SNeKTPOHHBIMY 06pa3oBaTeNbHBIMU PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aLmmy 1 oCyLecTBAEHNS 06pa3oBaTenbHON AeaTENbHOCTH NO 06pasoBaTebHbIM NPOrpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam creumnanuteTa, Nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHus U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCToATENbHOM paboThl CTYAEHTOB BbICIMX y4EOHbIX 3aBEAEHUIA"

YcTaB chenepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPeHHEro pacnopsaka eaepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTeNbHOMO yYpeXaeH s
BbICLWero npodgeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

NokanbHble HopMaTuBHbIe akTbl KasaHckoro ([prBonXckoro) cheaepanbHoro yHnsepcuTeTa
MakeT ansa pacyeTos - http://ab-initio.mit.edu/wiki/index.php/MIT_Photonic_Bands

MakeT nporpamMm ans pacyéra 30HHbIX guarpamMm oToHHbIX kpuctannos RSOFT BandSolve -
http://www.rsoftdesign.com/products/component_design/BandSOLVE/

Mporpamma n Basa gaHHbIX - http://spectra.at.tut.by/

6. dOHA OLEeHOYHbIX CPeACcTB Mo AucuUnIuHe (MOoayN0)

DOoH OLIEHOYHbIX CPeaCTB Mo AUCUUNIUHE (MOOYMI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpasneHHble Ha MPOBEPKY
OCBOEHUS KOMMETEHLMIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKoB. (POHA OLLEHOYHbIX CPEedCTB BK/HOYaEeT OLEHOYHbIe
cpencTBa TEKyLWero KOHTPONS 1 OLUEHOYHbIe CPeCTBa NPOMEXYTO4YHOM aTTecTaunm.

B dpoHIe oueHOYHbIX CPeaCcTB COAEePXUTCS cneayiolas UHgpopMauums:

- COOTBETCTBME KOMMNETEHLUIA MNaHUPYEMBIM pedynbTatamM 06y4eHus No LUCLUMNINHE (MOLYNIO);

- KpUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLIEHKYM MO ANCUMMNIVHE (MOZYNIO);

- onu1caHve nopsiaka NpUMeHeHWst U NpoLeaypbl OLEeHBAHNS 415 KaXA0ro OLEeHOYHOro CpeacTBa;
- KPUTEPVM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;

- cogepxaHune OUueHO4YHbIX CpencTB, BKIO4Yas TpeGOBava, npenbsaBnseMbie K OEenCcTBUAM 06y‘-laIOLI.I,I/IXC$I,
OEMOHCTpUpyemMbIM pe3ynbtaTtaMm, 3anaHnsa pas3indHblX TUMOB.

DOHL OLIEHOYHbIX CPEACTB MO AMCUMNINHE HaxoauTcs B [punoxeHun 1 K nporpamme AUCLUNAUHBI (MOLYNHO).

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHnwuua 5 13 10. EEl YHH
oML

AR 5 AN LM O



Mporpamma gucumnnunHbl "MeToObl CMHTE3a U KOHTPONS onNTuyeckux HaHomatepranos"; 28.03.01 "HaHoTexHOnornmm n MMKpocucTeMHas
TexHuka".

7. NepeyeHb nuTepatypbl, HEO6XO0AMMON OIS OCBOEHUS OUCLMUNIMHBI (MOAynst)
OcBoeHue aucuMnauHbI (MOSYNs) NpeanonaraeT U3yYeHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypb.
NuTtepatypa MoxeT ObITb AOCTyMHA 00yyalowmumMcs B OAHOM U3 BYX BapUaHTOB (160 B 060MX N3 HKX):

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

- B NeyatHoM Buae - B HayyHoih 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbckum bruneTam B COOTBETCTBUM C NpaBunamu nonb3osaHus HayyHol 6GnbnnoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHLUMOHHO 13 NoB0i TOUKM NpW BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMcTeME "DNEKTPOHHbIA yHUMBEpPCUTET". pU MCNONb30BaHMM NeYaTHbIX U3LaHWA BONNOTEYHBIN
POHL JOMKEH BblTh YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNOMHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW U LOMONHUTENBHOMN y4ebHOM nuTepaTtypbl, HEO6XOAMMOI A1 OCBOEHNS AUCLMMAMHBI (MOoyNs),
Haxonmtcs B MNpunoxeHumn 2 k paboyeli nporpamMme AncUMnavHbl. OH NOANEXUT OBHOBEHMIO NPY U3MEHEHUW YCOBUIA
noroeopoB K®Y ¢ npaBoobnapatensiMm anekTpoHHbIX U3LAHWIA U NPU N3MEHEHUW KOMNIEKTOBaHNUS OOHA0B Hay4Hoi
6unbnuotekn KdYy.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", Heo6X0AUMbIX NS
OCBOEHUS1 AUCLMMNIINHBI (MOaYIS)

BcnomorartenbHbii MaTepuan - http://ab-initio.mit.edu/photons/tutorial/

BcnomorartenbHbii MaTepuan -
http://www.elettra.trieste.it/experiments/beamlines/lilit/htdocs/people/luca/tesihtml/node14.html

MakeTt onsa pacyeTos - http://ab-initio.mit.edu/wiki/index.php/MIT_Photonic_Bands

[MakeT nporpamm ans pacyéra 30HHbIX guarpamMm oToHHbIX kpuctannos RSOFT BandSolve -
http://www.rsoftdesign.com/products/component_design/BandSOLVE/

Mporpamma n Basa paHHbix "ChekTpa” - http://spectra.at.tut.by/

9. MeToguueckue ykasaHusl oisi 06yyaloLLLMXCA MO OCBOEHMUIO AUCLUMN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckme peKoOMeHoaumm

nekumm B xone NeKLMOHHbIX 3aHSATWI BECTU KOHCTNEKTUPOBaHWe y4ebHoro matepuana. Obpalats BHUMaHMe
Ha kareropuu, opMynnMpoBKK, packpbiBatolwme cogepXxaHne Tex Unm NHbIX sBfeHnii 1 NpoLeccos,
Hay4Hble BblIBOAbI W MPaKkTUyeckne pekoMeHaauunm, NonoXnTenbHbIA OnblT B OPaTOPCKOM NUCKYCCTBE.
XenaTenbHo 0cTaBnTb B paboumnx KOHCMEKTax nosisl, Ha KOTOPbIX AenaTb NMOMETKN 13
pekoMeHOoBaHHOWM NMTeparypbl, OMONHAIOWME MaTepman npocnywaHHon nekumu, a Takxe
nogyepkmBaoLLme 0cobyto BaXKHOCTb TEX U UHBIX TEOPETUYECKMX NMONOXEHN. 3a4aBaTb
npenopasaTento yTO4HAOLWME BOMPOCHI C LieNbio YSICHEHNS TeOPEeTUYECKUX MONOXEHWIA, paspeLleHns
CMOPHbIX CUTYaLIMIA.

npakTnyeckme | B xoie NoAroToBKM K NPakTUYECKMM 3aHATUSIM U3Y4UTb OCHOBHYIO IUTEpATypy, 03HAKOMUTLCS C

3aHsTUA LOMONIHUTENbHOM NUTepaTypPOo, HOBbIMY NYBMKALMUSAMA B NEPUOLNYECKUX U3OAHUSX: XypHanaXx,
rasetax u 1.4. [pun aTOM y4ecTb pekomMeHaauuy npenogasatens n TpeboBaHus y4ebHOM Nporpammel.
Jopab6atbiBaTb CBOV KOHCMEKT NeKUMW, AeNnas B HEM COOTBETCTBYIOWME 3anncu U3 nutepaTypsl,
peKoMeHA0BaHHOM NpenoaasaTenem 1 NpeayCMOTPEHHON y4eBHOM NporpaMMon.

nabopaTopHblie| B xooe noarotoBku k nabopaTopHbIM paboTaM BHUMATENbHO U3Y4NTb METOONYECKNE YKA3aHNS K UX

paboTbl BbIMOJIHEHNIO, & TakXe TEOPEeTnYecKyto Yactb pabotel. Mpu paboTe ¢ nabopatopHbIM 060pyLOBaAHNEM
n Matepunanamm 4ETKO cnenoBaTtb MHCTPYKUKMAM, a TakXe yKka3aHudam npenonaBsartens u na6opaHTa.
Ob6sa3aTenbHo cobnoaaTb TeEXHUKY 6e30MacHOCTH.

camocTosl- | MiaydeHre aucumnivHel cnefyeT HaymHaTh ¢ NpopaboTku HacToswWwen pabodeit nporpamMmbl, ocoboe
TenbHas BHMMaHwve, yaensis Luensm n 3agadam, CTPYKType 1 codepXaHuio Kypca.
paboTa CTyneHTaM pekoMeHayeTcst Nony4ntb B BubnmoTeyHo-nHOPMaLMOHHOM LIEHTPE MHCTUTYTA Y4ebHyto
nuTepatypy no AucumnivHe, HeobXoaUMyIo 4N 3QPCPEKTNBHOM paboThl Ha BCEX BUAAX ayanTOPHbIX
3aHATUIA, a TakXe O15 CaMoCToATeNbHON paboTbl MO U3YYEHNIO ANCUMNANHLL. YCnewHoe 0CBOeHNe
Kypca npegnonaraeTt akTMBHOE, TBOPYECKOe y4acTue CTyeHTa MyTeM NiaHOMepHOii, NoBCeaHEeBHO
paboThbl.
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Bup pabot MeTtoaunyeckue pekomeHaauum

3K3ameH B xoe noaroToBKM K 3K3aMeHy N3y4nTb OCHOBHYIO NTepaTtypy, 03HAKOMUTLCS C AOMONHUTENbHON
nMTEpaTypoOii, HOBLIMM MyBNMKaAUMAMY B NEPUOANYECKMX M3NAHUSIX: XypHanax, rasetax u 1.4. Mpu
9TOM Y4eCTb pekoMeHaaummn npenoaasatens n TpebosaHus yiebHo nporpammel. [lopabaTbiBaTb
CBOW KOHCMEKT Nnekuuun, genas B HEM COOTBETCTBYIOWME 3anucn N3 nutepaTypbl, PeKOMeH00BaHHOWN
npenoaaBaTenem n NpenycMOTPEeHHON y4ebHo NporpamMMoii.

3ayer B xone noarotoBky K 3a4€Ty M3y4nTb OCHOBHYIO NNTEPATypy, 03HAKOMUTLCS C AOMNOMHUTENBHOM
nnTepaTypoii, HoBbIMM MyBAKaUMSIMK B NePUOANHECKMX 3OAHUSIX: XypHanax, raszetax u 1.4. Mpu
9TOM Y4ecTb pekoMeHaaumu npenonasatens u TpebosaHust yiebHon nporpammel. [opabaTbiBaTh
CBOW KOHCMEKT nekuuun, genas B HeM COOTBETCTBYIOWME 3anucn N3 nutepaTypbl, PEKOMEHO0BaHHOMN
npenoaaBaTenem 1 npenycMoTPeHHol y4ebHo NporpamMMoii.

10. MepeyeHb NHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTenbHOro
npouecca no gucuunanHe (MOAyno), BK/OYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTOJb3YEMbIX NMPU OCYLLECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLYNio), BKNOYas nepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCLMMNVHBI (MOOYNS).

11. OnucaHune MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heo6xoaumon ons ocyuiecTB/ieHus 06pa303a1'enb|-|oro
npouecca no gucuuvrninHe (MO,IJ,an-O)

MatepuranbHO-TEXHUYECKOE obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNo) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst onsi CaMOCTOSATENbHOM PaboTbl 0BYYAWUXCS, YKOMMNIEKTOBAHHBIE CMELNANN3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbSl) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamTopun oNns KOHTakTHOW paboThl C MpenonaBateneM, yKOMNIekToBaHHble cneumaniampoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 NpuHTEp 4N pacneyatku pa3aaToyHbiX MaTepranos.
MynbTMeauiiHas ayautopmsi.
CneumanusmpoBaHHas nabopartopus.

12. CpencrtBa apanTtauuMm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBaNUAa0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoaMMOCTK B 0Opa3oBaTeNibHOM NPOLEcCe NPUMEHSIOTCS creaytolme MeTodbl 1 TexHonorum, obneryarowme
BOCMpUSTE NHpopMaLMK 0By4YaloWMMNCs MHBANIMAAMY U NLAMW C OrPaHNYEHHBbIMU BO3MOXHOCTSIMI 3[00PO0BbS:

- cO3[aHve TEKCTOBOW BepcUM NoBOro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;

- CO3[aHVe KOHTEHTA, KOTOPbI MOXHO NPeACcTaBnTb B pa3nnyHbIX Buaax 6e3 notepn AaHHbIX U CTPYKTYpPbI,
npenycMoTPeTb BO3MOXHOCTb MaclWTabupoBaHus TekcTa U naobpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUsi KOHTEHTOM C KnaBuaTyphbl;

- co3aHne BO3MOXHOCTEN Ansi 06yHatlowWmxcs BOCNPUHUMATD O4HY W Ty XXe MHOPOPMaLMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX Criyxa noslyYani UHGopMaLmio BU3yanbHO, C HAPYLWEHUSIMW 3PEeHNS -
ayawnanbHo;

- MPUMEHEHVEe NPorpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHMS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNOHHBIX
TEXHONOIMIA;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMA 4N Nepeaayn MHGOpPMaLIMm, OpraHn3aLm pasnuyHblx
hOPM NHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb NCNONb30BaHbI AN NPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aLNTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6pa303aTeanb|x TEXHONOrnin ang opraHnsaumm oopM TeKYLLEro 1 NPOMeXYTO4YHOro
KOHTPONA;

- yBENNYEHME NPOLONMIXKNTENIbHOCTU caa4m oby4atowmMcst UHBANULOM UN NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
340p0Bbs DOPM NMPOMEXYTOYHON aTTeCTALMMN MO OTHOLWEHMIO K YCTAaHOBNEHHOW MPOAONXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENIbHOCTU CcOa4n 3a4éTa UM aK3ameHa, npoBoaonMOro B NMUCbMEHHOMN doopme, - He 6onee 4em Ha 90 MUHYT;
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- NPOOONXNTENBHOCTX MOArOTOBKM 06y4Yatolerocst K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONMXMNTENIbHOCTU BbICTYMNeHNs 0byyatowerocs npu 3awmTe KypcoBoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsaMm ®IFOC BO n yyebHbiM nnaHom no HanpasneHuto 28.03.01

"HaHoTexHOnorum n MMKpocucTeMHas TexHnka" n npodomnto noarotoeky "CuHTE3 1 AMarHOCTUKa HaHOMaTepunanos,
KOMIMOHEHTbI MUKPO- U HAHO3MTEKTPOHHOW TEXHUKIN".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

61.B./1B.06.01 Meronb! cuHTe3a un KOHTPO/IS ONTUHECKUX
HaHomarepwmasnos

MNepeyeHb nuTepaTtypbl, HEOOXOAUMOM ANt OCBOEHUS OUCLMIINHBI (MOOyNs)

Hanpaenenune nogrotosku: 28.03.01 - HAHOTEXHONOTMW U MUKPOCUCTEMHASA TEXHMKA

Mpodpomnb noarotoskn: CUHTE3 U AMArHOCTUKAE HAHOMATEePWUanoB, KOMIOHEHTbl MUKPO- N HAHOINEKTPOHHOW TEXHWUKU
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2020

OcHoBHas nuTeparypa:

1. Knnmog, B. B. HaHonnaamoHuka / B. B. Knumos. - 2-e n3ga., ucnp. - Mocksa : PUSMATJINT, 2010. - 480 c. - ISBN
978-5-9221-1205-5. - TekCT : aNeKTPOHHbIN // JlaHb : aneKkTpoHHO-6nbnunoTeyHas cuctema. - URL:
https://e.lanbook.com/book/2204 (nata obpalieHus: 28.07.2020). - Pexxum focTyna: onsi asTopua. Nonb3oBaTeneil.

2. KynbuuH, KO. H. CoBpemeHHas onTtuka v ¢ooToHmnKa HaHo- u mukpocuctem / 0. H. KynbyumH. - Mockea : PUSMATIINT,
2015. - 488 c. - ISBN 978-5-9221-1646-6. - TeKCT : 9NeKTPOHHBbIA // JlTaHb : 3nekTpoHHO-6ubnnoteyHas cuctema. - URL:
https://e.lanbook.com/book/72018 (nata obpaweHus: 28.07.2020). - Pexxum goctyna: Ans aBTopus. noib3oBatenei.

3. Wnonbckuin, 3. B. AToMHast comsmka : y4ebHuk : B 2 Tomax / 3. B. Wnonbckuid. - 8-e nsga., crep. - CaHkT-MNeTepbypr :
NaHb, [6.T1.]. - Tom 1 : BBeaeHne B aToMHyto cpmauky - 2010. - 560 c. - ISBN 978-5-8114-1005-7. - TEKCT : 91eKTPOHHbIA
// NaHb : anekTpoHHO-6nbnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/442 (nata obpaiieHns: 28.07.2020). -
Pexum goctyna: ons aBTopua. nonb3osatenei.

JononHutenbHas nuteparypa:

1. MapxomeHko, 0. H. duanka n texHonorus npnbopoB gpoToHNKM.ConHeYHas SHEPreTuka 1 HAHOTEXHONOTUK : y4ebHoe
nocobue / 0. H. MapxomeHko, A. A. MonucaH. - Mockea : MUICUC, 2013. - 142 c. - ISBN 978-5-87623-707-1. - TekcT :
3NEKTPOHHBIN // IlaHb : anekTpoHHO-6rnbnnoTeuHas cuctema. - URL: hitps://e.lanbook.com/book/47466 (nata
obpaweHuns: 28.07.2020). - Pexxum noctyna: ons aBTopus. Nonb3oBaTtenei.

2. [nppakumoHHas HaHOOTOHKKA : y4ebHoe nocobue / A. B. Maepwunos, [. J1. FonosawkuH, J1. J1. Qockonosuy, 1. H.
ObsyeHko ; non penakumeri B. A. Coindpepa. - Mockea : PUSMATIINT, 2011. - 680 c. - ISBN 978-5-9221-1237-6. -
TekcT : anekTPOHHBIN // NaHb : anekTpoHHO-6nbnnotedHas cuctema. - URL: https://e.lanbook.com/book/5296 (nata
obpaweHus: 28.07.2020). - Pexxum noctyna: onis aBTopus. Nonb3oBaTtenei.
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lMpunoxerve 3

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[]1B.06.01 Metoab! cuHTe3a v KOHTPO/S ONTUHECKNX
HaHoMarepuanos

I'Iepeqel-lb MH(POPMaLMOHHbIX TEXHONMOINMK, UCMONb3YyeMbIX OJ11 OCBOEHUSI AUCLUMIUHDI (Mop,ynﬂ), BKNoYyasi
nepedyeHb NporpaMmMmHOro obecneyeHus n MHPOPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

Hanpaenenune noagrotosku: 28.03.01 - HAHOTEXHONOTMW U MUKPOCUCTEMHASA TEXHMKA

Mpodpmnb noarotoskn: CUHTE3 U AMArHOCTUKAE HAHOMATEePWUanos, KOMIOHEHTbl MUKPO- N HAHOINEKTPOHHOW TEXHWUKU
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

"oa Hauana obyyeHus no obpasosatenbHo nporpamme: 2020

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-MeToAMYECKas nuTepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns 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-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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