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Mporpamma gucumnnunHbl "dursnyeckme MeToabl HaHECEHUS HaHOMOKPbITUIA"; 28.03.01 "HaHOTEXHONOrMKU 1 MUKPOCUCTEMHASA 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 "dursnyeckme MeToabl HaHECEHUS HaHOMOKPbITUIA"; 28.03.01 "HaHOTEXHONOrMKU 1 MUKPOCUCTEMHASA TEXHUKA".

Mporpammy aomvcuuninHel paspabdoTan(a)(n) CTaplwmii HayYHbIA COTPYAHMK, K.H. AHUNKKMH L.B. (LleHTp KBaHTOBbIX
TexHonorui, KoY), IVYanilkin@kpfu.ru

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

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
Orik-2 CNOCOOHOCTb BbISIBNATL €CTECTBEHHOHAYYHYIO CYLWHOCTb NPOBneM, BO3HUKAIOWMX B

x04e NPoOecCoHanbHON AeATENbHOCTH, NPUBNEKaTb A5 UX PelleHns
COOTBETCTBYIOWMI PU3NKO-MaTeMaTnyecknii annapart

MK-2 rOTOBHOCTb MPOBOOUTb SKCNEepUMeHTaNnbHble NCCnenoBaHNd no CUHTE3Y N aHann3y
MarepuasnoB U KOMMOHEHTOB HAHO-U MUKPOCUCTEMHON TEXHUKN

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

- oyHOaMeHTanbHble OCHOBbI MPOLLECCOB CUHTE3a, aHanm3a U PyHKLMOHUPOBAHNA MaTepmnanos N KOMMNOHEHTOB
HaHO- N MI/IKpOCI/ICTGMHOI7I TEeXHUKW;

- on3nKo-MaTemaTmnyeckme n usnkKo-xmMmn4eckne Mooenn npoueccoB HAHOTEXHONONMU U METOL0B
HaHOOMAarHOCTUKW;

- 6a3oBble TexHoMormyeckue npoueccobl n o6opyuosaH|/|e, npnMeHsemMble B Npon3BoacTBe MaTtepumnanoB 1 KOMMNOHEHTOB
HaHO- N MI/IKpOCI/ICTGMHOI7I TEeXHUKW;

JonxeH ymeTb:

- NIPUMEHATDb NoNy4YeHHble 3HaHUA 0115 COBEpPLIEeHCTBOBaHWUA TEXHONOrm4eckmnx npoueccos 1 pa3pa60TKv| HOBbIX
cnoco6os, NPUMEHATb COBPEMEHHbIE METOAbl ONepaTUBHOINO KOHTPONA OCHOBHbIX NapaMeTpoB TOHKOM/IEHO4YHOro
NOKPbITUA U METOLOB UCCNELOBAHUSA TOHKOMMNEHOYHbIX MaTepmnasnos U CBOMCTB NOBEPXHOCTH;

- OCyLWeCTBNATb NOCTAHOBKY uenen n 3apay pa6OTbI npw BbINONMHEHUN HAY4HbIX nccnenoBaHum n opraHu3auunm
ONbITHO-MPOMBbIWNEHHOro NPpon3BOACTBA,

- NTPUMEHATb COBPEMEHHbIE METOObl UCClefoBaHNA ONng CUHTe3a N aHanm3a MmatepunanoBs U KOMNOHEHTOB HAHO U
MI/IKpOCVICTeMHOI7I TEXHUKW;

- NPVYMEHSITb MeToabl aHanM3a 1 06paboTky 3KCNEPUMEHTASIbHBIX JaHHbIX, CUCTEMATM3ALMN HAYYHO-TEXHNYECKON
VMHpopMaLuu,

- MPUMEHATb MeToAbl MOAENNPOBAHNS C LieNbio 3¢pdDEKTUBHOM ONTUMM3ALMM CBONCTB MaTepmnanos U KOMMOHEHTOB
HaHO- U MUKPOCUCTEMHOI TEXHWKM, MPOLLECCOB HAHOTEXMOMOI WA 1 METOLOB HAHOANArHOCTUKM;

JlonxeH Bnanetb:

- HaBblkaMu paboTbl HA COBPEMEHHbIX YCTAHOBKAX MO MONYYEHUIO TOHKUX MNEHOK U MOAMMPMKALMMN X CBOWCTB, a
TakXXe COBPEMEHHbIX Nprbopax no NCCnenoBaHUO MOBEPXHOCTA U TOHKUX NIEHOK

- MeToaamy 06paboTKM 1 OLLEHKW NOFPELIHOCTY Pe3yNbTaToB M3MEPEHMWIA;

JonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTb:!

- Bbibopa MeTod0B M PEeXMOB HAaHECEHUSI TOHKOMNEHOYHbIX NMOKPbITUIA;

- aHanM3a X TEXHONIOMMYHOCTU 1 COOTBETCTBUS (PU3MKO-XMMUYECKMX CBOMCTB MOMY4YeHHbIX MaTepuasnoB 3a4aHHbIM
Lensam;

- NPOBOANTb 3KCMEPUMEHTASbHbIE UCCNIEA0BaHMS MO CUHTE3Y U aHaNM3y MaTeprasnoB U KOMMNOHEHTOB HaHO- 1
MUKPOCUCTEMHOM TEXHUKU;

- aHaNM3UpPoBaTb U CUCTEMATU3MPOBATL PE3YNbTaThl UCCNeaoBaHUIA, 0bpabaTbiBaTh 1 NPELCTABNATL MATEPUANbI B
BUIE HAYYHbIX OTYETOB, NybnuKaunii, Npe3eHTauni;

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OIMOIM BO

JaHHasa aucumnnuHa (Mogynb) BkNtodeHa B pasaen "B1.B.AB.7 OucumnnuHbl (Moaynn)" 0OCHOBHOM NPOheCCUOHaNbHOWM
obpaszoBatenbHoii nporpammel 28.03.01 "HaHOTEXHONOMMM U MUKPOCUCTEMHAS TEXHMKA (He NPeayCMOTPEHO)" U1
OTHOCUTCS K AMcCUMNAnHaM no BbiGopy.

OceauBaetcs Ha 3 Kypce B 6 cemecTpe.
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Mporpamma gucumnnunHbl "dursnyeckme MeToabl HaHECEHUS HaHOMOKPbITUIA"; 28.03.01 "HaHOTEXHONOrMKU 1 MUKPOCUCTEMHASA TEXHUKA".

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYeCcTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUI) U HA CAMOCTOSAITENIbHYIO
paboty obyuaromxcs

Obwas TpyL0eMKOCTb AUCLMMAUHBI COCTaBNSET 4 3a4eTHbix(ble) eamHuL(bl) Ha 144 yaca(os).

KoHTakTHasi paboTa - 86 yaca(os), B TOM 4ncne nekuun - 18 yaca(os), npaktuyeckume 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 68 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTosiTensHas paboTta - 58 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS ANCLMMANHLI: 3a4eT B 6 CEMECTpE.

4. CopepXxaHue OUCLUNNUHbI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMnyeckmx yacos v BuaooB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOOYNI0)

Buabl 1 yachl
KOHTaKTHOW paboTbl,
Paspenbl oucumnnmvHbl / WX TPyAOEMKOCTb CamocrosiTenbHasi
N Monynsi Cemectp (B yacax) pabota
MpakTuueckuellabopaTtopHble
Jlekumm 3aHATUA pabortbl
1 Tema 1. BBeneHue B onsunky 6 5 0 0 5
‘|MeTO[0B HAHECEHNS HAHOMOKPbITUIA
Tema 2. Teopus
2.|3apoapiiweobpazoBaHus 1 6 2 0 0 2
doopMUpPOBaHUS MNEHOK
3.[Tema 3. CoiicTBa TOHKMX MNEHOK 6 4 0 6 4
Tema 4. Pusnyeckmne 0CHOBbI 1
4.|MprHUMNBI EeACTBUS BaKYYMHbIX 6 2 0 8 4
yCTPONCT/HacocoB
Tema 5. TexHuka n metofpl
5.|nony4yeHnsa TOHKNX NNeHOK BakyyMHOM 6 2 0 8 20
TexHonornen
Tema 6. [nasmeHHble TEXHONOrM
6. HaHeCeHUs! TOHKUX NAeHOK 6 2 0 16 16
Tema 7. VIOHHO-Ny4eBOW CUHTE3
7. TOHKUX MIEHOK 6 2 0 14 10
Tema 8. OkcnepumeHTanbHble
8.|MeTonbl M3YYEHNS MOBEPXHOCTMU U 6 2 0 16 0
TOHKUX MAEHOK
Ntoro 18 0 68 58

4.2 CopepxaHue AUCUUMIUHbI (MOBYNSA)
Tema 1. BeeneHue B chM3nKy MeTon,0B HaHeCEeHUs1 HAHOMOKPbITUMA

lMoHSATME TOHKOMNEHOYHOrO COCTOSIHMS BewecTBa. Manble yacTuupbl, KnacTtepbl, OCHOBHblIE onpeneneHns 2. anMeHeHI/Ie
TOHKUX MNEHOK B 3JIEKTPOHUKE, MUKPO3NEKTPOHUKE, ONTUKE, MalWNHOCTPOEHNN, MegnLNHE, I'Ipl/l60p0CTpO€HI/II/I n gpyrmux
obnacTax HayKn 1 TEXHMKN.TEXHNKa 1 MeToabl nonyyeHns TOHKKUX nNneHoK BaKyyMHOIZ TEXHONOrmemn

1. MeToamkmn ncnapeHms 1 MOHHOro pacrbineHusl, METOL TEPMUYECKOro BaKyyMHOr0 HanblfieHWs, 9NeKTPOHHO-y4eB0oe
ucnapeHue, ncnapenve BY- n CBY-uznyyeHunem, nasepHas abnsums

Tema 2. Teopusi 3apoapbileo6pa3oBaHUs U POPMUPOBAHMUS MNEHOK

Teopus 3apoabiweobpazoBaHns U OPMUPOBAHMS MIEHKN PaCcKpbiBAETCS Ha ABYX nekumsix. B nepsoit nekumu
paccmaTprBaloTCs BONPOCHI NafeHne 4acTuL, Ha NoasoXKy, MpoLecchl Npy B3auMoAENCTBMN aTOMOB, MONIEKYN 1 aTOMOB
C NMOBEPXHOCTbIO, MPOLECCHl aacopbumm 1 KOHLeHcaLuMy, T.e. MPOLECCH 3apobleobpa3oBaHUs, BKOYas
03HAKOMJ/IEHNE C MEXAHN3MOM (DOPMUPOBaHNS 3apoabllei, (POPMUPOBAHMEM CYOKPUTNHECKUX U KPUTUHECKMX
3apogpiweii. PackpbiBaeTcsl poiib NOBEPXHOCTHOM U 06 bEMHOM AMdpdy3unn B oOPMUPOBAHUN 3aPOAbILENA.
YKasblBaloTCs NPUYMHBI Pa3HbIX BPEMEH XN3HW 3apoibllwen, MexaHW3M KoanecLeHUMn OCTPOBKOBBIX (hOPMUPOBAHUIA 1
pocTa 3apogbllweit, X CTPYKTypu3aumu.

Bo BTOpOI7I nekumm paccMatTpmeatoTcA BOMPOChl KOUTUYECKUX TeMnepartyp: KpI/ITVI'-IeCKOVI TeMnepartypbl KOHOeHCauunn,
TeMnepartypbl UI3MEHEHNA MexaHU3Ma KoHaeHcauun, tTemnepatypbl BOSHUKHOBEHUA I'IpeI/IMyLI.I,eCTBeHHOI7I opueHTauunn.
3arem
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Mporpamma gucumnnunHbl "dursnyeckme MeToabl HaHECEHUS HaHOMOKPbITUIA"; 28.03.01 "HaHOTEXHONOrMKU 1 MUKPOCUCTEMHASA TEXHUKA".

OyyT paccMOTPEHbl PM3UKO-XUMUYECKMEe 0CODEHHOCTM 3TarnoB (oOPMUPOBAHUS NNEHKN, 00pa30BaHNs 0edekToB B
npoLecce pocTa NIeHKu.

Tema 3. CBoMcTBa TOHKUX MJIEHOK

CopepxaHue pasnena, NOCBSILEHHOr0 CBOMCTBAM TOHKMX MNEHOK, pacKpbiBaeTCcs B ABYX Nekumusix. Ha aTux nekumsix
6yayT paccMOTpeHbl BOMPOCHI MO MeXaHN4YeCcKMM CBOMCTBAM NNEHOK: aareans NieHoK, ousmnka n XumMnsi aareswu,
cnocobbl N3MEHEHNS aAreany, HaNPSXXeHUs B NIeHKax, MexaHn4eckre CBOMCTBa MNEeHOK -M3HOCOCTOMKOCTb,
KO3MULIMEHT TPEHNS, YNPYroCTb, MUKPOTBEPLOCTb U NMPOYHOCTD.

ByoyT paccMoTpeHbl 0COBEHHOCTU 9NEKTPUHECKMX 1 TPAHCMOPTHBLIX CBOMCTB TOHKUX MNEHOK, Takne Kak: MPOBOANUMOCTb
CMNOWHbIX MNEHOK, oTpuuaTenbHbii TKC HaHOpa3MepHbLIX OUCMNEPTrMPOBAHHbIX MIEHOK, BLICOKOYACTOTHLIE
XapaKTepUCTUKM TOHKMX NNIEHOK. byne yneneHo BHUMaHMe 1 Ha ocobble CBOMCTBA MNEHOK C HAHOCTPYKTYPHBIMU
BKJTIOYEHUSIMU.

Tema 4. Pusunyeckue oCHOBbI U npuHUMNnbl AeucTeus BAaKYYMHbIX ycrpoﬁcr/Hacocos

Nexunsa nocesleHa N3y4eHMO OCHOBHBIX 3/1EMEHTOB TEXHUKM NMONY4YEeHUS! TOHKOMNEHOYHbIX MOKPbITUM, BKIOYaoLWas
03HAKOM/EHNE C PU3NYECKMM OCHOBAMM 1 MPUHLMNAMU LeCTBUS BaKyyMHbIX YCTPONCT/HACOCOB 1 n3MepuTenei
Bakyyma.

1. BakyyM, omanyeckme KpuTepmm paspsixxeHuns, knaccugpmkauus.
2. MpuHUWNbI [eNCTBUS BaKyyMHbIX HACOCOB.
3. OcHoBHblE NapameTpbl BaKyyMHbIX HACOCOB.

4 Tunbl BaKyyMHbIX HACOCOB (MexaqueCKme, 3XEKTOpPHble, NOHHbIE, reTTepHble, COp6LlI/IOHHbIe, a,EI,COp6L|.VIOHHble,
CprVIHbIe, Typ60MoneKyn9|pr|e, HACOCbl,0CHOBAHHbIE HA XMMNYECKUX peakuunsax, KoHgeHcauum n ,El,p)

NamepuTtenu Bakyyma, TepMonapHbIil AaTuukK, MOHM3ALMOHHAS namna.

Tema 5. TexHuka n MetToabl nony4yeHunsi TOHKUX nNjieHokK BaKyyMHOI7I TexHonormen
TexHnka n metoapl Nnony4eHns TOHKNX NIEHOK BaKyyMHOW TEXHONOrnei

1. MeToamkmn ncnapeHms 1 MOHHOro pacrbineHusl, METOL TEPMUYECKOro BaKyyMHOr0 HanblNeHWs, aNeKTPOHHO-NTy4eB0oe
ucnapeHwue, ncnaperme BY- n CBY-nanyyeHnem, nasepHas abnaums

2. Xnummnyeckoe ocaxaeHue n3 naporasoBon (paSbI, cp|/|3|/||<a n XnmMma metona, OCHOBHbIE XapakKTe-pucTtuku, npouecchol
HaHeCceHNa pa3in4HbIX NNEeHOK

3. MonekynsipHo-ny4yeBas anuTakcus

4. KatogHoe pacnbineHne, ra3oBblii pa3psn HA3KOro AaBneHns, NPOCTPaHCTBEHHbIE NOTEHLMANbl 1 XapakTepUCTMKN
KatoOHOro pacnblneHuns

5. lNMpeumylectsa n HegocTaTkn METOOOB

6. MNpuHUMN OeNCTBUS, OCHOBHbIE MapaMeTpbl K XapakTePUCTUKN YCTAHOBKN TEPMUYECKOro BaKYYMHOMO HamMbINeHUs
BYI-4

Tema 6. NMnasmeHHbIe TeXHONMOrMN HaHeCEeHUs1 TOHKUX MIeHOK

[MnasMeHHble TEXHONOrNM HAHECEHUS TOHKMX MNNEHOK SﬂeMeHTaprle npouecchol B raaopaspsl,u.HoVI nnasme,
BO/IbTaMnepHas XxapakTepucTtnka paspsana, ABnXxXeHne aneKTpoHoB B NepemMeHHOM BY none, NOCTOSAHHLIN NOoTEHUKWan
BY-nnasmol, ynpyrmue npouecchbl, Heynpyrume B3aMMOOENCTBUS YacTuL, XMMUYeckme peakunn B nna3me, pacnbljieHne
MHOIOKOMIMNOHEHTHbIX MaTtepunanos

1. loHHO-NnasmMeHHoe HaHeceHre NoKPbITUN

2. [MnasmoxmmMuyeckoe ocaxmgeHune

3. MarHeTpoHHOe pacnbineHne Ha NOCTOSHHOM Toke, BY MarHeTpoHHOEe HaHeceHne

4 MNpewnmylectsa 1 HeQOCTATKX NNa3MeHHbIX METOO0B

5. MNpuHUMN OENCTBUS, OCHOBHbIE MapaMeTpbl K XapakTePUCTUKM MarHETPOHHOI pacnbinnTenbHon cuctemsl BYTT-5M

Tema 7. NOHHO-Ny4yeBOM CUHTE3 TOHKMX MJIEHOK
NOHHO-NYy4eBON CUHTE3 TOHKUX MEHOK

1. OCHOBHbIE MOHSATVS MOHHOW UMNNAHTALNOH-HAS, NOHHas 6GoMbapaupoBKa, MOHHOE BHELPEHME, MOHHOE NErMpPoBaHue,
XapakTepUCTKU MOHHOIO MyyKa, TOPMOXEHVe 1 npober MOHOB, pacnpeneneHve npobera MOHOB, MPOUb
pacnpegneneHns npoberos, paavMalunoHHoe 1edoekTo-06pa3oBaHmne, CBENNUHI, MOHHOE PacrbiiieHne, OTXNr
panuauvoHHbIX HApYLLEHWA

2. NoHHo-nyuyesolt yckoputenb WITY-3, npuHUMN AEACTBMS, COCTABHbIE 3NIEMEHTbI, OCHOBHbIE NapameTpbl U
xapaktepuctukn NI1Y-3

3 MpeumyllecTBa U HeOoCTaTKN METOAa UOHHO-TY4EBOrO CUHTE3a
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Mporpamma gucumnnunHbl "dursnyeckme MeToabl HaHECEHUS HaHOMOKPbITUIA"; 28.03.01 "HaHOTEXHONOrMKU 1 MUKPOCUCTEMHASA TEXHUKA".

Tema 8. AkcnepuMeHTa/lbHble MeTOAbl U3yYeHUsi NOBEPXHOCTU U TOHKUX NIEHOK
9KCNEPUMEHTANBHbBIE METO bl U3YHEHUA MOBEPXHOCTW M TOHKNX MNEHOK

1. MeToabl PEeHTreHOBCKOM Andpakumum

2. MeccbayaspoBckasi CreKTPOCKONMsi KOHBEPCUOHHBIX 3NEKTPOHOB

3. CnekTpogoToMeTpryecme MeToabl UCCnefoBaHns NOBEPXHOCTU U HU3KOPa3MEpPHbIX CUCTEM
4. MeTonbl onpeaeneHns ToNWmMHbI, aare3un nieHoK, TBePLOCTH.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTosITeNbHON paboThl o6yyaroLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota obyyaolmxcs BoINOMAHSETCS Mo 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACTBEHHOro yyacTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCcTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMocTosTeNbHyto paboTy. CamocTtosTenbHas paboTta obydyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAaMOCTOSITENBHOE OCBOEHNE OTLEMNbHBIX TEM (Pa3fenoB) AUCLUMNANUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecs YnutaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYIO 1 CMPABOYHYIO NUTEPATYPY, BbINONHSAT 3aaHUs, HanpaBneHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOMIO MO AUCLMMAUHE.

OpraHunzauus caMocTosTenbHol paboTbl 06yHarowWmxcst pernameHTpyeTcs HOpMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKMIOYAS:

Mopsiook opraHn3aumm n ocylecTBAEHNS 06pa3oBaTeNbHON AesTeNbHOCTM Mo 06pasoBaTebHbIM MPOrpamMMam BbICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpaMmmam crieumanmiTeTa, nporpammam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepctaa obpasosaHus 1 Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMA"

YcTae dhefepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIrO obpasoBaTtensHoro yupexaeHns "KasaHckmi (MprBonixXckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHEro pacrnopsiaka goeiepanbHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHns
BbICLIEro npodpeccmoHansHoro obpasosarust "KasaHckuii (Mpusonxckuii) doeaepanbHblii yHUBEpCUTeT"

INNokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doeaepanbHOro yHmBepcuteTa

6. dOHA OLEeHOYHbIX CPeaCcTB Mo AucuUnIuHe (Moayno)

DOoH OLIEHOYHbIX CPeaCTB Mo AUCUUNIUHE (MOOYMI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpasneHHble Ha MPOBEPKY
OCBOEHUS KOMMETEHLMIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKoB. (POHA OLLEHOYHbIX CPedCTB BK/H0YaeT OLEHOYHbIe
cpencTBa TEKyLWero KOHTPONSA 1 OLEHOYHbIe CPeCTBa NPOMEXYTO4YHOM aTTecTaunm.

B dpoHIe ouUeHOYHbIX CPeaCcTB COAEPXUTCS cneayiolas UHgpopMaums:

- COOTBETCTBME KOMMNETEHLUIA MNaHMPYEMBIM pe3dynbTataM 06y4eHus No LUCLUMNIMHE (MOLYNiO);

- KpUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKYM MO ANCUMMNIVHE (MOZYIIO);

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

- cooepxaHune OUeHO4YHbIX CpencTB, BKIO4Yas TpeGOBava, npenbsaBnseMbie K OEenCcTBUAM 06y‘-laIOLI.I,I/IXC$I,
OEMOHCTpUpyembiM pe3ynbtaTtaMm, 3anaHnsa pas3indHblX TUMOB.

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

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANSi OCBOEHUS AUCLN/INHBI (MOAYNS)

OcBoeHWe ancLUMNAnHBI (MOoYNs) NpeanonaraeT n3y4yeHne OCHOBHOW 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MoXeT BbiTb BOCTYMHA 0ByyaloWUMCs B OAHOM M3 ABYX BApWaHTOB (b0 B 060MX U3 HUX):

- B 3NIEKTPOHHOM BUE - YePe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npasoobnanatensmu;

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

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO 13 NtoBOI TOYKM NpY BBEAEHMM 0BYYaoLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOrO KabuHeTa B cucteMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNONb30BaHMK NeYaTHbIX M3naHUA BBNNOTEYHbI
ooHA, OomKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxnoro U3 n3gaHnin OCHOBHOM nuTepaTypbl U He MeHee 0,25 sk3emnngapa AONONHUTENbHON
nmMTepaTypbl Ha Kaxaoro obydyarouwerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

am PAEKTPOHHBH
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MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOANMMON A1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonmutcs B MpunoxeHun 2 kK paboyeli nporpamMme AnCUMNAMHBL. OH NOANEXUT OBHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

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

http://ru.wikipedia.org/wiki - http://ru.wikipedia.org/wiki
http://www.nanometer.ru - http://www.nanometer.ru
http://www.nanorf.ru/ - http://www.nanorf.ru/
http://www.portalnano.ru - http://www.portalnano.ru
http://www.rsci.ru/nanotech - http://www.rsci.ru/nanotech
http://www.rusnano.com - http://www.rusnano.com

9. MeToguyeckme ykasaHus oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUMNIUHBI (MOAYNS)

Bup, pa6ot MeTtoauuyeckue peKoMeHpaLmm

nekumm Obyyatowmmcs HeobxoaMMO nocellaTtb NEKLUN U CEMUHApPbI, MOCKOMbKY MHGPOPMaLMS, pacckasaHHas
Ha 3aHSATUM NpenoaaBaTeneM He COOePXNTCS B KAKOM-TO OJIHOM UCTOYHUKE, a YaCTUYHO B3sTa U3
nocneaHnx Hay4HbIX cTaTtei B aToi 06nacTu (MOCKONbKy AaHHOE HanpaBneHUn Hayku CTPEMUTENBHO
pasBuBaeTcs). Ha ceMmHape npoBoanTcst pasbop TUNMYHBIX 3a4a4, KOTOpble MOryT BCTPETUTLCS MpU
paboTe B 0bnacTu co3naHns 1 UCCNeaoBaHUs TOHKUX NIEHOK.

nabopartopHbie| Obyyarowmmes HeobX0aMMO NocewaTb NeKUMU U CEMUHAPDI, MOCKOMbKY MHAPOpMaLMs, pacckasaHHas

paboThbl Ha 3aHATUM NPenoLaBaTENEM He COAEPXMNTCS B KAKOM-TO OLHOM UCTOYHVKE, & YaCTUYHO B3siTa U3
MOCNenHNX Hay4HbIX cTaTel B 3Toi 06nacTu (MOCKONbKy AaHHOE HanpaBneHUy HayKu CTPEMUTENbHO
pasBuBaeTcs). Ha cemmHape npoBoauTtcst pasbop TMMUYHbIX 3a4ay, KOTOpble MOryT BCTPETUTLCS NP
paboTe B 06nacTv co3naHus v UCCNefoBaHUS TOHKMX MNEHOK.

camocTtosi- | OByvatowmMcst HeobXxoOMMO NMocelaTb NeKUUN 1 CeMUHAPBI, MOCKONbKY MHADOPMaLNS, pacckasaHHas
TenbHas Ha 3aHSATUM NpenoaaBaTeneM He COOePXNTCS B KAKOM-TO OJIHOM UCTOYHUKE, a YaCTUYHO B3sTa U3
paboTa nocneaHnx Hay4HbIx cTaTteit B aToi 06nacTu (MOCKONbKy AaHHOE HanpaBneHUn Haykn CTPEMUTENBHO
pasBuBaeTcs). Ha ceMmHape npoBoanTcs pasbop TUNMYHBIX 3a4a4, KOTOpble MOryT BCTPETUTLCSA MpU
paboTe B obnacTu co3naHns 1 UCCNeaoBaHUS TOHKUX NIEHOK.

3aver O6yuyatolwmmes HeobxoaMMO nocewaTb NeKUMn U ceMuHapbl, MOCKOMNbKY MHApopMaumsl, pacckasaHHas
Ha 3aHATUN npenonaBaTeneM He co,uevawcs B KakKOM-TO OOHOM UCTO4YHUKE, a YHaCTU4YHO B34Ta U3
MOCNEeLHVX Hay4YHbIX CTaTel B 9TOW 06nacTu (MOCKOMbKy AaHHOE HanpaBneHUn HayKn CTPEMUTENbHO
pasBuBaeTcs). Ha cemmHape npoBoamtcs pasbop TMNMYHbIX 3a0a4, KOTOPbIE MOMYT BCTPETUTBLCS Npu
paboTe B 06nactu co3gaHust U NCCNeLoBaHUS TOHKMX MIEHOK.

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBIEHMN 06pa30BaTeNbHOro
npouecca no gucuuniIuHe (MO4yno), BKNoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MUHGOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMAaLMOHHBIX TEXHOMOMUIA, UCTONb3YEeMbIX NMPU OCYLLECTBNEeHU 06pa3oBaTebHOro npolecca no
AMCUMNAVHe (MOLyNio), BKNoYas nepedeHb NporpaMMHOro obecrnedeHns U MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe AUCLMNNNHBI (MOOYNS).

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

MatepunanbHO-TEXHUYECKOE obecrneyeHune 06pasoBaTeanoro npouecca no gucumnnmHe (Mo4ynto) BKAOYaET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelueHns ons caMOCTOATENBbHON PaboThl 0BYYaOLWMXCS, YKOMMIEKTOBAHHBLIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHaLlEeHHbIe KOMMbIOTEPHOW TEXHUKOM C BO3MOXHOCTbLIO MOAKNIOYEHMS K ceTu "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYI0 MHPOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayamTopun 0N KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIEKTOBaHHbIE CNELMANnM3npoBaHHON Mebenbio
(cTonbl N CTYNbS).

KomnbloTep v npuHTep 4ns pacnedvarky pasgaroyHbix MaTepuanos.
KomnbioTepHsbI knacc.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
Crpanuua 7 n3 10. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma gucumnnunHbl "dursnyeckme MeToabl HaHECEHUS HaHOMOKPbITUIA"; 28.03.01 "HaHOTEXHONOrMKU 1 MUKPOCUCTEMHASA TEXHUKA".

CneumannsmpoBaHHas nabopartopusi.

12. CpencrtBa apantaumm npenogaBaHUs GUCLUM/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXcsi MHBaNMA0B U NNL, C
OrpaHUYeHHbIMU BO3MOXHOCTSIMU 34,0POBbSI

I'Ip|/| HeobXooMMOCTU B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPopMaLnUm o6yqa+ou1|/|M|/|csa nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BeEpCUM NMoBOro HETEKCTOBOMO KOHTEHTA LIS €0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe A1 pa3fnYHbIX NONb30BaTenen;

- CO30aHNEe KOHTEHTAa, KOTOprI\/'I MOXHO NpencTaBuUTb B pa3/IndHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BO3SMOXHOCTb MaCLIJTaél/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHVe BO3MOXHOCTEW AJis 06y4atoWmXCsl BOCMIPUHUMATL OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
HarmpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU Cyxa NOMyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEeHNe NPorpaMMHbIX CpencTs, obecrneynBatoWmx BO3MOXHOCTb OCBOEHMS HAaBbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuin u CUMYNSILUOHHBIX
TEXHONOIIA;

- MPUMEHEHVE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA AN1s Nepeaayn MHGopMaLum, OpraHn3aunm pasnmnyHbIX
(hOPM MHTEPAKTNBHOM KOHTAKTHOW paboTbl 0ByyarolWerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A1 MPOBELEHNS BUPTYANbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS| BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs!, NPOBELEHUS CEMUHAPOB, BbICTYMNIEHUS C LOKNALAMU U 3aALNTbI BEINOHEHHBIX paboT,
NpPoBeAeHNs! TPEHUHIOB, OPraHU3aLMY KONNEKTUBHON paboThl;

- NPYMEHeHNe AUCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHOMNOIMA NS OpraHM3aummn goopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMXKXNTENIbHOCTU caaqm oby4atowyMcst UHBANUOOM UK NINLOM C OrPaHn4YeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOAOIXUTENNIbHOCTN COoayn 3a4yéTa nnmn aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee 4yeMm Ha 20 MUHYT;

- NPOOOIXNTENBbHOCTU BbICTYNNIEHUA oéyqaromerom npun sawuTe KprOBOI7I paéom - He bonee yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBuUM ¢ TpeboBaHnamMm GIrOC BO 1 y4ebHbIM nnaHoM no HanpasneHuto 28.03.01
"HaHOTEXHONOrMM 1 MUKPOCUCTEMHAS TEXHMKA" 1 NPOCOMAI0 NOArOTOBKM "He MpeayCMOTPEHO".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[1B.7 ®dusuqeckne Metonbl HAHECEHNS HaHOMOKPbITUL

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpaenenue noagrotosku: 28.03.01 - HAHOTEXHONOTMW U MUKPOCUCTEMHASA TEXHMKA
Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2016

OcHoBHas nuTeparypa:

1. Konmakos, A.I'. OcHoBa TEXHONOMMIA 1 MPUMEHEHNE HAHOMaTepWanoB [ONeKTPOHHbLINA pecypc] : MoHorpadms / A.l'.
Konmakos, C.M. BapuHos, M./. AnbiMoB. OnekTpoH. aaH. Mocksa : ®duamatnut, 2012. 208 c. Pexum goctyna:
https://e.lanbook.com/book/59644

2. Enucees, A.A. ®yHKUMOHaNbHBIE HAHOMaTepUanbl [ONeKTPOHHLIA pecypc] : yuebHoe nocobue / A.A. Enncees, A.B.
NykawwH ; non pen. Tpetbakosa B.1.. SnektpoH. naH. Mocksa : ®unamatnut, 2010. 456 c. Pexum pocrtyna:
https://e.lanbook.com/book/59578

JononHutenbHasa nuTteparypa:

1. lNyces, A.W. HaHokpucTannuyeckne matepuansl [OnekTpoHHbin pecypc] / A.W. T'yces, A.A. Pemnenb. OnekTpoH. AaH.
Mocksa : duamatnut, 2000. - 224 c. -Pexum goctyna: https://e.lanbook.com/book/59264

2. PactpoBas anekTpoHHas MMKPOCKOMMUS Ons HaHOTexXHonoruin. Metonbl n npuMeHeHne [OneKTPOoHHbIA pecypc] :
cbopHMK Hay4HbIX TPyaoB / nog pen. Xy Y., Yanra X.J1.; nep. ¢ aHrn. C. A. MeaHoBa, K. /. JomkuHa. - SneKTpoH. AaH.
Mocksa: Mspatenbcteo 'Nlabopatopus 3HaHuii', 2017. - 607 c. - Pexum gocTyna: https://e.lanbook.com/book/94144
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[1B.7 ®dusuqeckne Metonbl HAHECEHNS HaHOMOKPbITUL

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

Hanpaenenune nogrotosku: 28.03.01 - HAHOTEXHONOTMW U MUKPOCUCTEMHASA TEXHMKA
Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

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.
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