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1. lleau ocBOeHUNA TUCHUILIUHBI

Ilo3HakoMUTBECS C MCTOJaMU IIOJTY4YCHUA, CBOMCTBAMHU U (bYHKIII/IOHaJ'IBHBIMI/I BO3MOXHOCTAMU
TOHKHUX IIJICHOK, HCIIOJIB3YIOIIUXCSA B PA3JIMYHBIX o0JacTax HAaYKH W TCXHUKH, YMCTH IMMPAKTUYCCKU
PCAIN30BbIBATh IMOJYUYCHHBIC TCOPCTHYCCKHEC 3HAHUA W OKCIICPUMCHTAJIBHBIC HABBIKU IIPU pa60Te C
OTUMHU MaTCpUaIaMu.

2. Mecto qucuMiuinHbl B cTpykrype OII

JlucuuminHa sBiIseTCsl IMCUUIUIMHOM 10 BBIOOPY; OTHOCUTCA K YacTH, (popMupyeMoit
y4acTHUKaMH 00pa30oBaTeIbHBIX OTHOLUIEHUI 00pa3oBaTeIbHON IPOrPaMMBI.

CryneHT, NpUcCTyNaMUi K U3y4eHUIO0 JUCHMIUIMHBI, TOJKEH 00J1aAaTh 3HAHUSIMU, YMEHUIMU U
HaBbIKAMH, IIOJIyYCHHBIMH paHee B XOJ€ H3ydeHHs aucuuiuinH Maremaruka, ®Pusmka, Pusuka

KOHJEHCUPOBAHHOTO COCTOSIHUS BEIIIECTBA, "Xumus", Komnerepnoe MOJIETTUPOBAHKE
HanocucteM","Unpopmanmonnsie  Texnosoruu'", "l[lmanupoBanme wu 00paboTKa pe3yabTATOB
AKCIEPUMEHTOB".

JIy1st OCBOCHHMS TAHHOW JUCIUTUTMHBI 00yJaIONUNACS TOJDKEH:

3HaTh: TEOPETUUYECKUE OCHOBbI (U3UKH KOHACHCHPOBAHHOIO COCTOSIHUSA BEIIECTBA, (pU3MUEeCKpit
XUMHM, aHaJu3a JKCHEPUMEHTAJIbHBIX JaHHBIX, OCHOBHbIE HH(POPMAIMOHHBIE  TEXHOJIOTUU IO
MOJIyYEHUIO U aHAIU3Yy MHPOpMaLuy, ModydaeMoi u3 cetu MHTepHer.

YMeThb: MoJab30BaThCSl TEOPETUYECKUMU OCHOBAaMM, OCHOBHBIMM MOHSTHSMH, 3aKOHaMU (PU3UKH,
MIPOBOJUTH HAOIIOACHUS U U3MEPEHUS PU3NYECKUX BEJTMUMH, aHAIU3 U 00pabOTKY 3KCIIEPUMEHTAIbHBIX
JAHHBIX C UCIIOJIb30BAaHUEM KOMIIBIOTEPHBIX IPOTpaMM, MOUCKU HHPopMaluu B cetu HTepHeT.

VMeThb: NpakTUYECKUI OMNbIT: HAOMIOAEHUS W HU3MEpPEHUs (PU3MYECKUX BEJIUYMH, MPOBEACHUS
(Gu3NYECKUX IKCIEPUMEHTOB, MaTEMaTUUYECKUX PAcueToB, aHAIM3a U 00pabOTKU 3KCIIEPUMEHTAIbHBIX
JAHHBIX, MOUCKa nHpopManuu B ceth HTepHeT.

Martepuan Kypca MOXeT ObITh M0JIE3EH MPU U3YUEHHUH PsiJia ClIEHUATbHBIX IUCHUIUINH, TAKUX KaK
"TexHONOrus KOMIIOHEHTOB MHKpPO- M HAHOCHCTEMHOM TEXHHMKH', NPOXOXKICHUM Y4eOHOW U
MPEIUINIOMHON NPAKTUK, BBINOJHEHUHN HAY4YHO-HCCIEAO0BATEIbCKON paOOTHI.

3. Ilnanupyemble pe3yJibTaThl 00yUeHHs 110 IUCHUIITIUHE

3.1. KomnereHunu, (pOpMUPOBAHUIO KOTOPBIX CIIOCOOCTBYET AMCUMILIMHA

[Ipu ocBoeHMM AMCUMILIMHBI (GOPMUPYIOTCS Cleayrolue KoMneTeHuuu B coorseTcTBun ¢ ®I'OC
BO 1o nanHOMY HanpaBJIEHUIO MTOJATOTOBKH:

a) yausepcaibHbie (YK):

VYK-1. CriocoGeH ocyIiecTBIsATh MOUCK, KPUTUYECKUI aHAIU3 U CUHTE3 UH(GOpPMAIUU, TIPUMEHSTh
CUCTEMHBIN HOJXO/ ISl pELICHUs] TOCTaBICHHBIX 3a/1a4

0) oomenpodeccuonansueie (OIIK): HeT

B) npodeccuonanpubie (I1K):

I[IK-1.  Cmocoben OCYIIECTBIATh MPO(ECCHOHATBHYIO NESITCIIBHOCTh C YY4E€TOM 3HAHHWH
TEOPETUYECKUX U MPUKIATHBIX OCHOB MaTepUaioBECHHs, MUKPOMEXaHUKH U collpomMaTa

[IK-2. CrnocoGeH mnpoBoAUTHh NPOGECCHOHATIBHYIO JEATEIBHOCTh IO KOHTPOJIIO CTPYKTYp U
CBOMCTB MaTepHaJIOB U KOMIIOHEHTOB MUKPO- U HAaHOCUCTEMHOM TEXHUKHU.

[IK-3. CriocoGeH BRIOMPATh U MPUMEHSTh Ha MPAKTHKE METO/BI M CPE/ICTBA IJIAHUPOBAHUS U OpTaHU3aIUN
HCCIICIOBAHUN M Pa3pabOTOK, METObI IPOBEACHUS 3KCIICPUMEHTOB M HAONIOICHHUH, 0000IIeHNs 1 00padoTKU
WHPOPMAITUH.

IIK-6. Cnocoben OCYIIECTBIISATh TPOPECCHOHATBHYIO IEATEIbHOCTh C YYETOM 3HAHUU
00Opy/OBaHUsA, TEXHOJOTMUYECKUX IPOIECCOB U CBOMCTB MaTepUalOB, HCIHOJb3YEMbIX IIpU
IIPOM3BOJICTBE MUKPO- U HAHOPA3MEPHBIX AJIEKTPOMEXaHUUECKUX CUCTEM
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3.2. [lepeyeHb MJIAHUPYEMbIX Pe3yJbTATOB O0y4YeHHMsl MO JAUCHUIJIMHE, COOTHECEHHBIX C
HHAUKATOPAMHM T0CTUKeHUs1 (POPMUPYEMBIX KOMINETEH U

3HaTh: (U3UYECKUE TMPHUHIUIIBI TIOJYYEHUS W UCCIEAOBAHUSA TOHKHUX TUIEHOK, DJIEKTPUUYECKUE U
ONTHYECKUE CBONCTBA MUKPOCTPYKTYD, MPUPOIY pa3sMepHBIX d3(PPekToB B UX (HU3NYECKUX CBOMCTBAX
(TTK-1, T1K-2, T1K-3, TIK-6).

YMeTh: MPOBOAWTH SKCIIEPUMEHTHI 1O TOJYUYCHHIO M HMCCICJOBAaHWUIO CBOMCTB TOHKHX IUICHOK
METaJUIOB, AUAJIEKTPUKOB U TIOJYNPOBOJHUKOB M KPUTUUYECKH aHATM3UPOBATH MOTYyYECHHBIE PE3YIIHTATHI
Ha OCHOBE 0a30BBIX W CIICIMAIBHBIX 3HAHUM B OOJACTH MAaTEpUAJIOB, MCIOJIb3YeMBIX B MHKPO- U
nanoanekrponnke (I1K-1, TIK-2, ITK-3, I1K-6).

Nmers npaxmuueckuii oneim/Mmems nagviku: pabOThl ¢ HamboJiee pacnpoOCTPaHEHHBIMU
METOJIaMU TIOJYyYCHUSI U HWCCIECNOBaHUS (DU3UYECKUX CBOWCTB TOHKHX IUIGHOK B AacCHEKTe HX

MPAKTUYECKOTO HCIIOJIH30BaHUSI B KAa4€CTBE MATEPHAIIOB /I JEMEHTOB MHKPO- U HAHOCHUCTEMHOMU
texuuku (YK-1, I1IK-1, T1K-2, T1K-3, TIK-6)..

4. O0beM M coepskaHMe U CHUTITHHBI
O0beM AUCHUIUTHHBI COCTABIsET 4 3a4eTHBIX enuHuIb (144 akageMuyecKkux Jaca).

4.1. Conep:xaHue JHCHMIUIMHBI 1O pa3genaM (TeMaM), COOTHECEHHO€ C BHIAMH H
TPYAOEMKOCTHI0 3aHSTHI JeKIHOHHO-CEMHUHAPCKOT0 THIIA

OO6beM MHOU KOHTAKTHOW pabOThl U CaMOCTOSTEIBbHON pabOThl 0Oy4aromierocs 1o JUCHUILINHE
yKa3zaH B yueOHOM I1aHe 00pa30BaTEIbHOM MPOTPAMMBI.

Buzpl 3ansatuii, ux o0beM (B ®DOopMBI TEKYILIETO
ak.Jacax, 1o o4Ho# hopme KOHTPOJISI YCIIEBAaEMOCTH
00y4eHust) (o ouHo#t hopme 0OyueHHs)

Pa3nens (Tembl)
JUCITUITIIMHBI

3anaTus 3anaTus @DopMBbI TPOMEKYTOUHOMH
nexionHoro | Ilpaxruueckoro/ aTTecTalluu
THIA J1a00PaTOPHOTO
THUIA

/1t

Cemectp

Bxonnas auarnocrtuka:
TECT C MOCJIECAYIOITUM
00CyXIeHHEM
pe3ynbTaToOB.

OnopHbIN KOHCTIEKT/
Cneunduka, MpUHINIIBI 1 Marepuaibl

2. METO/IBI TTOJTYYEHUS TOHKUX 8 8 /12 MPAKTUYECKHUX 3aJIaHUN/
IJIEHOK OTtyeTsI IO
71a00paTOPHBIM paboTaM
/ OTIOpHBIN KOHCTIEKT/
DneMeHTapHBIE TTPOIECChI Marepuabl

pOCTa TOHKHUX TJIEHOK MPAKTUYECKHUX 3aJIaHUN/

1. Bsenenue 8 2

OnopHbBIN KOHCIIEKT/
Marepuaisl

8 4 /4 MPAKTUYECKHUX 3aJIaHUN/
OTtyeTsI IO
1a00paTOPHBIM paboTaM

DNeKTpUYECKUE CBOMCTBA
TOHKUX IJIEHOK METAJIJIOB
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OnopHbIN KOHCTIEKT/
. Marepuaisl
OnTuueckue cBOMCTBA .
5 " 8 4 4/ MPaKTUYECKUX 3aJaHUI/
TOHKHUX IJIEHOK METAJIOB
OTtyeTsI IO
71a00paTOpPHBIM paboTaM
/ OnIOpHBII KOHCTIEKT/
DnexTpuyecKkue u
. Marepuaisl
ONTHUYECKUE CBOMCTBA .

6 . 8 6 8/ MPAKTUYECKHUX 3aIaHMI/
TOHKHUX IJIEHOK
MOJIYIPOBOAHUKOB Oraersi o

yrp 71a00paTOPHBIM paboTaM
ToHkue nnéuku OnopHbBIN KOHCTIEKT/

7 | AMIMEKTPUKOB C ] 6 4/ Marepuaist
ANEKTPOHHOU MPaKTUYECKUX 3aJaHUI/
IIPOBOJMUMOCTBIO
KoHTposs nomyyeHHbIx

PS T 3auer
3HAHWUN U yMEHUM
Utoro: 34 34

4.2. PazBepHyToOe ONHMCaHUE COIEPKAHUA TUCUMILIAHBI N0 pa3jaeiaM (TeMam)

1. BBegenue B npoOieMaTuKy AMCLUUIIIMHBL, IPEJICTaBlIeHUE pabouel MporpaMMbl, OCMBICIECHUE
TpeOOBaHU K OpraHU3aIluy Ipolecca 00ydeHus, CaMOCTOSATEILHON paboThl U (POPM aTTeCTaIU

2. Cnenu¢uka, NPpUHUMIBI M MeTOAbI MOJYy4YeHHUS] TOHKHX IJIEHOK. Crenudpuka TOHKHX
IVIEHOK KaK OOBEKTOB C CYIIECTBEHHON pOJIBI0 pa3MepHbIX 3()PEKTOB M BIUSHUEM IOIJIONKEK.
Knaccudukanus MeTonoB MoiydyeHUss TOHKMX IUIEHOK.  Tepmuueckoe wucrnapenue. Vcmapenue c
PE3UCTUBHBIM HAarpeBoM. OJIEKTPOHHO-JIydeBoe wucmapenue. JlazepHoe pacmbuienune. KaromgHoe
pacnblieHre. MarueTpoHHoe paciblieHue. MoHHO-JIyueBoe pacibUIeHUE.

3. DJeMeHTapHble MpolecChl POCTA TOHKHUX IJIEHOK. TepmoauHaMuueckas Teopus
3apojsimeoopazoBanust (teopusi Donpmepa-Bedbepa). Kpucrammmzamus u poct mi€Hok. HexoTtopsie
OCOOEHHOCTH CTPYKTYPBI IIEHOK.

4. DaekTpuyecKkHe CBOMCTBA TOHKHMX IUVIEHOK MeTaJLUIOB. DJIEKTPOIIPOBOIHOCTD IPaHYJISPHBIX
IUIEHOK METAIOB. DJIEKTPOIPOBOIHOCTD CIUIOUIHBIX IJIEHOK METAJLIOB.

5. OnTnyeckue CBOWCTBA TOHKHUX IUVIEHOK MeTa/IOB. (OCOOEHHOCTH pacHpOCTpaHEHUs
AJIEKTPOMArHUTHBIX BOJIH B MPOBOJALIEH cpene. DJIEKTPONPOBOJHOCTh M ONTHUYECKOE MOTJIOUICHHE
MeTaiioB. Pazmepnbie 53pPeKThl B ONTHUECKOM HOIIONIEHUH TOHKUX IJIEHOK METaJIOB.

6. DiekTpuYecKHe M ONTHYECKHEe CBOMCTBA TOHKHMX IUVIEHOK MOJIYNPOBOAHUKOB. OCHOBBI
30HHOW TEOPUHU TMOIYNPOBOAHUKOB. OMHOAIEKTPOHHOE NpHOIMXKeHue. 30HHas CTpykTypa. Ywucio
COCTOSIHUI B pa3pellléHHOM 30H€ W T'paHUYHbIC YCJIOBHUSA. J[BUYKEHUE B3JEKTPOHOB B KpHUCTAJLIE IOA
NeMCTBUEM OJJIEKTpUYECKOro mojs. OQQexTuBHas Macca M KOHLEHTpalusi HOCHUTENeH 3apsja.
HpeiidoBas MoaBMKHOCTh HOCUTENEH 3apsiaa B COOCTBEHHOM MOJYNpOBOJIHUKE. Pa3smepHbie 3pdexTs
10 MPOBOJIMMOCTH B IJIEHKAX COOCTBEHHOTO MOJYNPOBOAHUKA. ONTUYECKOE MOIJIOIIEHNE COOCTBEHHOTO
MOJIYIIPOBOAHUKA MPU MEK30HHBIX MEPEX0Aax MEKTPOHOB. ONTHYECKOE MOTJIOLUIEHHE Ha 3JIEKTPOHaX
MPOBOJUMOCTH U pa3MepHble 3PdekThl. DPOTONPOBOAUMOCTh COOCTBEHHOTO IOJIYIIPOBOJHUKA U
pa3MepHbie 3PPEKTHI.

7. ToHkHe NJIEHKHM AUIIEKTPHKOB € JJIEKTPOHHOH NPOBOAMMOCTBIO. TepMO3IIEKTPOHHAA
smuccus. Odpdext Puuapncona — IloTTkM M NpOBOAMMOCTh TOHKHMX IJIEHOK JAMAIEKTPHUKOB.
[IpoBOIMMOCTD  AMPNEKTPUYECKUX IUIEHOK IO MEXaHU3My MpPsSMOIro TYHHEIbHOTO 3ddekra.
[IpoBOAMMOCTh JUANEKTPUUECKUX MIIEHOK [0 MEXaHU3MY aBTOAIEKTPOHHOU 3Muccur. Teopus Paynepa
— Hopareiima.
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5. O0pa3oBaTe/ibHbIE TEXHOJOTHH

Tpaguumonnple  00pa30BaTENbEHBIC TEXHOJOTHU: KJIACCHYECKOe JICKIIMOHHOE OO0ydeHue
(JIeKLIMOHHBIE 3aHATHS), 00yUYEeHUE C TOMOIIbI0 Y4eOHON KHUIH (camocTosTeNbHas paboTa), 00ydyeHue ¢
MIOMOIIBIO CUCTEMBI MaJIBIX IPYMI (IIPU MPOBEIECHUU J1A0OPATOPHBIX U MPAKTUYECKUX 3aHATUI),

I/IHCbODMaI_[I/IOHHO-KOMMVHI/IKaHI/IOHHBIC 06Da3OBaT€J'II>HI>I€ TEXHOJIOTHH: TEXHOJIOI'MU CMECIIIaHHOI'O
oOydeHus, BKIIOUawmue B cebs mouck uHbopmanuu B HHTepHeTe (camocTosTenbHas padoTa),
MNPUMCHCHUC CIICHHUAIM3UPOBAHHBIX IMAKETOB MJIA IMOJYYCHHA aHAIM3a DKCIICPUMCHTAJIBHBIX JAHHBIX U
MOCTPOCHUSI ~ DKCIEPUMEHTANbHBIX  3aBUCUMOCTEH  (IIpaKTUYECKHE  3aHATHUS),  I[PUMEHEHHE
AYANOBU3YAJIbHBIX TEXHUYCCKUX CPCIACTB (J'IeKIII/IOHHI)IG 3aHATHS, HpCSCHTaI_[I/H/I).

6. YueOHO-MeTOANYeCKOEe 00ecTieueHre CAMOCTOSITeIbHOIH padoThl 00y4aroIuXcs
OcHOBHOM cnoco0 OpraHu3alMi CaMOCTOATENbHOW pabOThl CTYJEHTOB — CaMOCTOSITENbHAs
MIOATOTOBKA K BBINOJHEHUS MPaKTUYECKUX U Ja0OpaTOPHBIX pabOT MO METOAMYECKUM YKa3aHHSIM.
[TonHOCTBIO BECh METOJIMYECKHI MaTepuall Mo OO0ECIEYEHHIO CAMOCTOSITENIbHOM paboThl CTYAEHTOB
npusesneH B [Ipunoxkenun 1 x PIL.

7. XapaKTepHCTmca OLCHOYHBIX CpPEACTB A TEKYLIEro KOHTPOJIA YCIEBACMOCTH H
HpOMe)KyTO‘IHOﬁ arrecranmuu oﬁyqaloumxcsl o JTMCHUIIJIMHE

Cucrema KOHTPOJS MO JUCUUIUIMHE BKJIIOYAET: BXOJHOW KOHTPOJIb, TEKYIIUH KOHTPOJIb,
IIPOMEKYTOYHBIA KOHTPOJIb — 3a4eT.

B rTekymeM KOHTpOJE€ WCHOJB3YIOTCS IPOBEPKA OINOPHBIX KOHCIIEKTOB M MAaTepHalIOB
MPAKTUYECKHUX 3aHATUN U OTYETOB 110 JJAOOPATOPHBIM pabOTaM.

[Tepen xaxapiM 7Ta0OpPATOPHBIM 3aHSATHEM BEIETCS OMPOC-AOMyCK K pabote. CTymeHT 00s3aH
MOKa3aTh 3HAHUS HEOOXOJAMMOTO TEOPETUYECKOr0 MaTepuaja W METOAuK wuccienoBanuid. Ilocrme
KaKJIOM TPAKTUYECKON PaOd0ThI CTYJCHT MUIIET OTYET M 3aIIUIIACT €ro Mepe]] MPETo1aBaTesieM.

Jlomyck K 3a4yeTy NPOUCXOJUT IMPU HATUYMM  OTYETOB IO JiIabopaTOpHBIM paldoTaM U
HOJIO)KHTGJIBHOI)’I OIICHKU 34 BBIIIOJIHCHUC HpaKTI/I‘IGCKI/IX BaﬂaHHﬁ.

3aueT NpPOBOAMTCS B MHUCBMEHHON (Qopme Mo BompocaMm, 3apaHee JaHHbIM CTyAEHTaM JUis
JIOMAIITHEH TOITOTOBKH, KOTOPBHIE OXBATHIBAIOT BCE pa3/ieibl H3yYEHHOTO Kypca.

OneHka «HE 3a4TEHO» CTABUTCS TPH YCIOBUM HEBBINMOJIHEHHUS JaOOPATOPHOTO MPAKTUKyMa,
HpaKTI/ILIeCKI/IX 3az[aH1/n>'1 1 YaCTUYHBIX UJIN HCHpaBI/IHBHBIX OTBCTOB Ha JABa BOHpOCﬁ 3a4CTHOT'O 6I/IJ'IeTa.

OrneHka «3a4TeHO» CTaBUTCA NP YCIOBUU BBIIOJHEHUS J1a0OPAaTOPHBIX U MPAKTUUECKUX 3a/laHUI
Y TIOJTHBIX OTBETOB Ha JIBa BOMPOCA 3a4€THOTO OMIIeTa.

8. YueOHO-MeTOoaMUYeCcKOEe M HH(POPMALIMOHHOE 00ecieYeHUe TUCIHIIINHbI

OcHoBHas ydueOHas TuTepaTypa:
1.bapeiOun A.A. - ®U3KMKO-XUMUsI HAHOYACTHI], HAHOMATEPHAJIOB M HAHOCTPYKTYp: yueOHOe mocooue /
A.A. bapeioun, B.A. baxtuna, B.W. Tomwmn, H.IL. Tommwmna. - Kpacnosipck : Cubupckuii
¢benepanbubiil yauBepeuteT, 2011. - 236 c. - ISBN 978-5-7638-2396-7 ; To e [DneKTpoHHBIH pecypc].
- URL: http://biblioclub.ru/index.php?page=book&id=229593 (12.11.2015).
2. EmuceeB, A.A. ®ynkuuoHaibHble HaHoMatepuaibl / A.A. EnuceeB, A.B.Jlykamwmu. - M. :
Ouszmatur, 2010. - 454 c. - ISBN 978-5-9221-1120-1 ; To xe [Dnexrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=68876 (11.11.2015).
3. Crapoctun B.B. Marepuanbsl U MeToAbl HaHOTEXHOJOTui. YuebHoe mocobue. — M.: BMMHOM.
Jlaboparopus 3nanumii, 2010. — 431 c. — ISBN 978-5- 9963-0346-5.
4. ®owmun, [1.B. OkcnepumeHTanbHBIE METOAB (U3UKH TBEpPAOro Tema : ydyeOHoe mocobue /
J.B. ®omun. - M. ; bepmun : Qupekr-Meaua, 2014. - 186 c. : ni., cxem., Tabu. - bubmuorp. B kH. -
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ISBN 978-5-4475-2829-4 ; To xKe [DnexTpoHHBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=259074 (13.11.2015).

5. bopucenko B.E. Hanosnexrponuka: yueOnoe mocooue / B.E. bopucenko, A.. BopoGreBa, E.A.
Yrtkuna. — M.: BUHOM. JlaGoparopus 3uanwmii, 2011. — 223 c. - ISBN 978-5 94774-914-4
6.AnnpueBckuii P.A. OcHOBbI HaHOCTPYKTYPHOI'O MaTepuajoBesreHus. Bo3moxkHOCTH M MPOOIEMBI. —
M.: BUHOM. Jla6opatopus 3aanuii, 2012. -252 ¢. — ISBN 978-5-9963-0622-0

JlonomHUTENbHAS ydeOHAas TUTEeparypa:
1. lllyka A.A. Hanoanekrponuka. — M.: ®@usmarkuura, 2007. — 464 c.
ISBN 978-5-89155-163-3
2. ®U3UKO-XUMUS HAHOYACTHI], HAHOMATEPUAJIOB U HAHOCTPYKTYp: yueOHoe ocodue / A.A. bapsiOuH,
B.A. baxtuna, B.1. Tomunun, H.I1. Tomununa. - KpacHosipck : Cubupckuit dhenepanbHbIi
yHuBepcutert, 2011. - 236 c. - ISBN 978-5-7638-2396-7 ; To xe [Dnexkrponusiii pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=229593 (11.11.2015).
.3..AanpueBckuii P.A. OCHOBBI HAaHOCTPYKTYPHOTO MaTepualioBe/eHUs. BO3MOKHOCTH 1 TIPOOIEMBI. —
M.: BUHOM. Jla6opatopus 3nanuii, 2012. -252 c. — ISBN 978-5-9963-0622-0

Pecypchl nHGOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTn «AHTEepHeT»:
Cucrema »5IeKTpOHHOM MOJEpPKKUM oOpa3oBarenpHOro mpoiecca «MoH  yHHUBEPCUTET»
https://uni.ivanovo.ac.ru

[Ipodeccronanbubie 6a3bl JAHHBIX U HTHPOPMALIMOHHO-CIIPABOYHBIE CHUCTEMBI:

OBbC «YHuBepcurerckast OubnuoTeka onnaitny www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

OnekrponHas 6ubnuoreka UBI'Y _http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Onexrponnslit katajgor Hb MBI'Y http://lib.ivanovo.ac.ru/index.php/ek

[Iporpammuoe obecrieuenue: omepammoHHas cuctemMa Microsoft Windows, maker oducHBIX
nporpamMm Microsoft Office u(wmm) LibreOffice, uatepuer-6pay3zep Microsoft Edge n(unm) Yandex
Browser.

IIporpammMHoOe o0ecIieUeHHE:

Onepauunonnas cucrema Microsoft Windows, maker oduchbix nmporpamMm Microsoft Office u(unm)
LibreOffice, untepuer-6paysep Microsoft Edge n(unu) Yandex Browser.

9. MaTepuajibHO-TEXHHYECKOe o0ecneyeHre TUCHUIIIMHBI

VYueOHble ayIUTOPUH:

— JJIs IPOBEACHUS 3aHATUHN JIEKIMOHHOIO THUIA ¢ KOMIUIEKTOM CIEUAIU3UPOBAHHON yueOHOM
Me0enu M TEeXHUYECKUMHU CpEeACTBAMM OO0y4deHHs, CIyKallUMHU Ui [PEeAOCTaBICHUS Y4eOHOM
uHpopmanuy O0JBIION ayUTOPHUH;

— JUIsl TIPOBEAEHHUS 3aHSITHM CEMUHApCKOrO THUIA, KOHCYJbTAl[Mi, TEKYIIEro KOHTPOJS U
MPOMEKYTOYHOM  aTTECTallid, BBINIOJHEHHS KypPCOBBIX paboT  (IIPOEKTOB) C  KOMIUIEKTOM
CHelHalM3UPOBAHHON yuyeOHON MeOenu U TEXHUYECKUMHU CPEACTBAMU 00YyUEHUSI.

JlaGoparopusi, ocHaleHHas 1Ta0OpaTOPHBIM 00OPYIOBAHHEM, KOMIUJICKTOM CIEIUaTU3UPOBAHHON
yueOHOM Me0eny U TEXHUYECKUMU CPEJICTBAMU O0yUYEHHUSI.

[Tomemienne uisi caMOCTOSITENIBHOM PAaOOTHI, OCHAILEHHOE KOMIUIEKTOM CIEUATU3UPOBAHHON
y4eOHOU MeOenu, KOMIBIOTEPHOM TEXHUKOW C BO3MOXHOCTBIO MOJKIIOUEHUs K ceTu «HTepHeT» u
obecnieuenuem noctymna B SUOC.



OcHoBHas nnpogeccuoHanbHasi 00pazoBareibHas IporpaMma
28.03.01 HaHOTEXHOJIOTUM 1 MUKPOCUCTEMHAs TEXHUKA
(Marepuainbl MUKPO- 1 HAHOCUCTEMHOM TEXHUKH)

JleMoHCTpalMoHHOE 00OpyIOBaHUE U Y4eOHO-HArJISIAHbIE MOCOOMS Ul 3aHATUN JIEKLIHOHHOIO
THIa, 00eCIeUYnBAIOIINE TEMATHUECKUE NILTIOCTPALIMH: IEPCOHATIbHBIA KOMIIBIOTEP, IPOEKTOP, IKPaH

ABTOp(bI) paloyeilli mNporpaMMbl JMCHMILIMHBI: mpodeccop Kadeapsl (yHIaMEHTAIbHON
(GU3MKY 1 HAHOTEXHOJIOTUH, JOKTOp (hU3.-MaT. HayK, JOLUEHT AnekcanpoB A.U.

[Iporpamma paccMoTpeHa U yTBEpKJeHa Ha 3acenaHuu Kadeapbl GyHIAMEHTATHHON (U3UKU U
HaHoTexHoJoruit 31 aBrycra 2026 r., mpotokosn Ne 1

[Iporpamma o6HOBIEHA
MIPOTOKOJ 3acenanus kKageapsl No  oT«_ » T.
CornacoBaHo:

PykoBoautens OI1 / /

IIpunoxenue 1. MeToguueckne yKazaHusi JAJsi 00y4al0IUXCs 0 OCBOEHHIO TUCUMILTHHBI

Ipunoxenue 2. ®oH/ OLEHOYHBIX CPEICTB JJIsl IPOBEIEHUsSI TPOMEKYTOUHOM aTTecTAlNU
00y4aromuXxcs Mo JUCUMILIIMHE.



