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1. lleau ocBOeHUNA TUCHUILIUHBI

[To3HaKOMUTBCSA CO CTPOCHHEM, CBOMCTBAMU U ()YHKIIMOHAJIHLHBIMU BO3MOXKHOCTSIMU Pa3TUIHBIX
HaHOCTPYKTYPUPOBAHHBIX MAaTEPHUATIOB, HWCIOJB3YIOMUXCS B OJICKTPOHUKE, YMETh MPAKTHYCCKU
peann30BhIBATh TMOTYYCHHBIC TEOPETUUYECCKHME 3HAHMS M SKCIICPUMEHTAJIbHBIC HABBIKH MpU PaboTe ¢
STUMHU MaTepHalaMH, WUCIOIb3Ys MIUPOKUNA HAOOP SKCIEPUMEHTAIBHBIX METOJIOB IS OMPEICICHUS U
YOPaBJICHUS UX CTPYKTYPOH C IEIBIO YIYUIICHUs IPUKIATHBIX CBOMCTB.

2. Mecto qiucuMiuinHel B cTpykrype OIl

JlucuMiiinHa sBISETCS O0Os3aTEIbHOM M OTHOCUTCS K 4YacTH 00pa30oBaTENbHON IPOrpaMMBbI,
dhopmMupyeMoi yuacTHUKaMH 00pa30BaTEIIbHBIX OTHOIICHUH.

Jlis OCBO€HHS AUCLUUIUIMHBI HEOOXOAMMBI 3HAHUS, MOJYYEHHbIE MPU HU3YyYEHUHM IAUCLMILIUH:
"MaremaTtuka', "dusuka", "Xumusa", [Ipuxknagnas MexXaHuka", "MarepuanoBeacHIE
HAaHOCTPYKTYPUPOBaHHBIX MaTepuanoB", "®u3nka KOHJEHCUPOBAHHOIO COCTOsIHUS BenlecTa", "Ousnka
noBepxHocTu", "®dusuka xuakux kpuctamwios", "Mubopmannonusie texHosorun", "[InanupoBanue u
00paboTKa pe3yabTaTOB SKCIIEPHUMEHTOB".

OO0yuaromuiicst T0KEH:

3HaTh: TEOPETUYECKUE OCHOBBI ONTHKH, AJIEKTPUYECKHM U MArHUTHBIX SBICHHUM,  (u3uku
KOHJICHCUPOBAHHOI'O COCTOSIHUSI BEIIECTBA, MAaTEMAaTUYECKOr0 aHajM3a, aHaju3a 3KCIIEPUMEHTAIbHBIX
JAHHBIX, OCHOBHBIE HMH(MOPMAIIMOHHBIE  TEXHOJIOTMM IO TMOJYYEHHI0O M aHalu3y HHpOpMaINH,
noxy4yaemou u3 cetu MHTEepHeT.

YMeTh: NpoBOAUTH HAOMIOAEHUS U U3MEpeHUs (PU3NUECKUX BEIUYUH, GU3NYECKUE U XUMUYECKUE
SKCIEPUMEHTHI, MaTEeMaTHYECKUE pacyeTbl, aHalu3 U O0OpabOTKYy HKCHEPHMEHTAIbHBIX JAHHBIX C
HCI0JIb30BAaHUEM KOMIIBIOTEPHBIX MPOTpamMM, MOUCKU MHPopMaluu B cetu HTepHeT.

WMmeTp: mpakTHUECKUH OMBIT HAOMIOJEHUS U H3MEpPEHUs (PU3NYECKUX BEJIUYUH, MPOBEICHUS
(Gu3NYECKUX U XMMHYECKUX DSKCIIEpUMEHTOB, MaTE€MaTHYECKHX pacyeToB, aHaiu3a U oO0paboTKu
SKCIEPUMEHTAJIbHBIX JIaHHBIX, IOUCKa HHPopMaluu B cetu MHTEepHET.

Martepuan Kypca MOKET ObITh IOJIE3HBIM IPU U3YUYEHUU PsJia ClIEHUATbHBIX TUCIUIUIMH TaKUX
kak "®dusmyeckue CBONUCTBA TOHKUX IUIEHOK M METOAbl MX moiydeHusa", "OpraHudeckue IUICHKH U
MoHociou", "TexHoIoTHsI KOMIIOHEHTOB MUKPO- U HAHOCUCTEMHON TEXHUKH'.

3. Ilnanupyemble pe3yJibTaThbl 00yUeHHs N0 AUCHUIITIHHE

3.1. Komnerenuuu, popMHPOBAHUIO KOTOPHIX CNIOCOOCTBYET TUCIHMIIMHA

[Ipu ocBoeHMM AMCUMILIMHBI GOPMUPYIOTCS Cleayrolue KoMneTeHuuu B cootBeTcTBun ¢ GI'OC
BO 1o nanHOMY HanpaBJIEHUIO MTOATOTOBKH:

a) yausepcaibHbie (YK):

VYK-1. CriocoGeH ocyIiecTBIsATh MOUCK, KPUTUYECKUI aHAIU3 U CUHTE3 MH(GOpPMAIUU, IPUMEHSTh
CUCTEMHBIN TOJXO/ sl pEeLIeHMs] TIOCTaBJICHHBIX 33/]a4;

0) oomenpodeccuonansueie (OIIK): HeT

B) npodeccuonanpubie (I1K):

[IK-1. Cnocoben OCYIIECTBIATh MPOGECCHOHATBHYIO JIEATEIbHOCTh C YYETOM 3HAHUU
TCOPCTUYCCKUX U MMPHUKIIAAHBIX OCHOB MAaTCPHUAJIOBECACHN A, MUKPOMEXaHHUKHU U COIIpoOMaATa,
[IK-5. Cnocoben OCYIIECTBIATh MPOGECCHOHANBHYIO JEATETbHOCTh C YYETOM 3HAHUU

O60py,HOBaHI/I$I, TCXHOJIOTHYCCKHUX IPOUCCCOB U CBOMCTB MaTCpruajioB, HCIOJbB3YCMbIX IIPHU
IMPOU3BOJACTBC MHUKPO- U HAHOPA3MEPHBIX JICKTPOMEXaHNYCCKUX CUCTEM.

3.2. [lepeyeHb NJAHUPYEMBIX Pe3yJbTATOB O0y4YeHHS] MO JUCHUILINHE, COOTHECEHHBIX ¢
HHIMKATOPAMH JO0CTHKeHHUS (POPMUPYEMBbIX KOMIIeTeH M
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B pe3ynbraTe ocBO€HUS AMCUUILTMHBI O0yJaIOUIUICS JOIDKEH:

3HaTh: O CTPOEHUH, CBOMCTBaX M (PYHKIMOHAIbHBIX BO3MOXHOCTAX HaHOMAaTEepUaJOB,
WCHOJIb3YIOUIMXCS WIM HMEIOIIUX IEPCHEKTUBbI HCIOJb30BaHUS B YCTPOMCTBAX DSJIEKTPOHUKH H
mukpomexanuku (YK-1, I1K);

YMeTb: mNOHMMaTh, ¥ KPUTHYECKH aHAIM3UPOBaTh 0a30Byr0  oOmIenpodeccuoHaIbHYIO
nH(pOpMalIMIO, TOJB30BATECA TEOPETHUECKUMU OCHOBAaMH, OCHOBHBIMU TIOHSATHUSMH, 3aKOHAMH
B3aUMOCBSI3U CTPYKTYphl U CBOWCTB HaHOMAaTEpUAIOB JJIsi CTPYKTYpPHOHM MOAM(UKAIMHN C LEJIbIO
yrnpasiieHus: X QyHKIMOHaIbHBIMU Bo3MOxHOCTAMHU (ITK-1);

Nmetp npaxkTrueckuii onbIT/VIMeTh HaBBIKH:

* MOMCKa, KPUTUYECKOTO0 aHAJIM3a U CHUHTEe3a MH(OpMAIMH, IPUMEHEHUs CHUCTEMHOro MOoJaXoja s
pelieHus 3a1a4 B o6nactu HaHoMarepuanoB (YK-1);
* paboTHI IO MOJYYEHHUIO U MoauduKany GyHKIMOHAIBHO akKTUBHBIX HaHOMaTepuanos. (I1K-1, I1K-5).

4. O0beM M copepkaHMe U CHUTITHHBI

O6beM QUCUMIUIMHBL cOCTaBIIsIET 3 3aueTHbIX enuHull (108 akageMruueckux 4acos).

4.1. Copepxanne AUCHMILVIMHBI 10 pa3gegaMm (TeMaM), COOTHeCEHHOe ¢ BHIaMH U
TPYAOEMKOCTBHIO 3aHSATHI JeKIMOHHO-CeMHUHAPCKOI0 THIIA

OO6beM MHOU KOHTAKTHON pabOThl U CaMOCTOSTEIbHOM pabOThl 0Oy4aromierocs 1o JUCIUILINHE
yKa3zaH B yueOHOM I1aHe 00pa30BaTEIbHOM MPOTPAMMBI.

Bugpl 3aHsaTHi, HX 00BEM ®DOopMBI TEKYILIETO
(B ak.4acax, o OYHOH KOHTPOJISI YCIIEBAEMOCTH
o (dopme oOyueHus) (o ouHo#t hopme 0OyueHHs)
Ne Q
Paznens! (Tembr) g .
/n 2 3anaTus 3anaTus @DopMbI TPOMEKYTOUHOM
JUCIIATUTAHBI O
JIEKIIIOHHOT' O CeMHHap- aTTecTaluu
THIA CKOT'O THUTIa
1. Beenenue 6 2 BxonHas quarHoctuka: TecT ¢
MOCTETYIOLUM
00CYXIICHUEM PE3yJIbTaTOB.
2. Knaccudukaiss HaHOMaTepHAJIOB 6 2 2 OImOpHBIN KOHCIIEKT

MatepHaisl MPaKTUIECKUX
3ansaTuil. [IpesenTanmu J0KIag0B.
3 VYrnepoaHble HaHOMAaTepHUAIIbI 6 8 6 OImOpHBIN KOHCIIEKT

MatepHaisl MPaKTUIECKUX
3ansaTuil. [IpesenTanmu J0KIag0B.
4 MonekynspHble HAHOMaTEPUATIBI 6 8 8 OImOpHBIN KOHCIIEKT

MatepHaisl MPaKTUIECKUX
3ansaTuil. [IpesenTanmu JOKIag0B.

5 Heopranuueckue 6 8 8 OnopHbI KOHCTIEKT
TMIOJYTIPOBOTHUKOBBIE Marepuaibl IpaKTHIECKHX
HaHOMAaTepHaJIbl 3aHatuil. [Ipe3eHTanuu 10KJIaI0B.

6 MarsuTHbIe 8 8 OnopHbI KOHCTIEKT
HaHOMaTepHaJIbl Marepuaibl IpaKTHIECKHX

3ansaTuil. [IpesenTanmu J0KIag0B.

7 KOHTpE)J'H) MIOJYyYEHHBIX 3HAaHUN U 6 3auer
yMEHHH

Hroro : 36 32
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4.2. PazBepHyToOe ONHMCaHUE COEPKAHUA TUCUMILIUHBI N0 pa3aeiaM (TeMam)

1. BBenenue B npoOieMaTuKy JUCHUIUIMHBI, MpeAcTaBieHue padodell mporpamMmbl, OCMBbICICHHE
TpeOOBaHUHU K OpraHu3aIuy IIpoiecca 00ydeHus, CaMOCTOSITEILHOM paboThl U (HOPM aTTECTAIIHHL.

2. Kiaccudpukauus HaHomarepuanoB. PasmepHble 3(QQeKThl U NOBEPXHOCTH paszena.
CTpyKTypHOE MHOTOOOpa3ue U uepapxusi.

3. Yrneponusie HaHomaTepuaibl. Knaccudukanus amioTponHsix ¢opM yriepoaa. DysuiepeHsl.
Metonpl moslydeHUSs M pasfesieHus (Qy/uiepeHOB. OJIEKTPUYECKHME W MEXaHMYeCKHe CBOIICTBa
¢dbymnepenoB. [lomumepuzamus  gymiepenoB. DymiepeHsl Kak MaTepuayl s JATOrpaduu.
Onnomounekymsipablid TpaH3uctop Ha Cgo. DymnepeHbl Kak MaTepuanbl Ui HEIUHEHHOW ONTHKHU.
VYrnepoansie HanoTpyOkm (YHT). Metonpr momydennss YHT. Dnektpuueckue W MeXaHUYECKHE
coiictrBa YHT. Ilpumenenune YHT B osnexkrtponuke. I'pagen: CBoiicTBa, METOIbl MOJIYYECHUS U
MIPUMEHEHHE B AIEKTPOHUKE.

4. Monexynsipasie HaHoMatepuaisl. [nenku Jlearmiopa-biomkert (JIB). [Tonydenue JIb minenox.
Onextpuueckue W MarHuTHble cBoiictBa JIb mieHok.. Ilpumenenue JIb mUIeHOK B 3JIE€KTPOHUKE.
[TonumepHblie MaTepuaibl. YCIOBUS MX UCIHOJIB30BAHUS B YCTPOWCTBAX MHUKPO- M HAHODJIEKTPOHHUKH.
[Tonuconpspkenusle  cuctembl.  llomynpoBogHukM U npoBOAHUKUA. CONMUTOHHBIA — MEXaHU3M
MIPOBOJMMOCTH M MEXaHHU3M PE30HAHCHOTO TyHHeIHpoBaHUs. [IpuMeHeHne NoauCcCOnpsKEeHHBIX CUCTEM
B AJIEKTPOHUKE.

5. Heopranuueckue mMoaynpoBOAHMKOBbIE HaHOMarepuaibsl. [‘erepomepexoabl. DddexTsl B
rerepornepexofax.. l'erepocTpykrypbl. OrpaHudeHHs] B TETEpPOCTPYKTypax. MeToabl MOJy4EeHHs
reTepocTpykTyp. I'erepocTpykrypsl B anekTpoHuke. Cpepxpemerku. CrnocoOsl  GopMHUpOBaHUS
cBepxpeweTok. [IpukiiagHbie MepcneKTUBBl CBEXPEIIETOK B AIEKTpoHUKe. HaHOMaTepuansl Ha OCHOBE
THUTaHA U KPEMHUSL.

6. MarHuTHble HaHOMaTepuasibl. BiusHue HaHOCTPYKTypupOBaHHS OOBEMHOrO MaTepuana Ha
MarHuTHbIE CBOMCTBAa. MarHutHele IUleHKH. HaHOCTpyKTypupOBaHHBIE MaTe€pHallbl C TUTAHTCKUM
MarHuTHbIM conpoTtusienueM (I'MC). Ilpupona spdexra 'MC u npuknanueie nepcrnektuBsl IMC

CTPYKTYP.

5. O0pa3oBaTeibHbIEC TEXHOJIOTHH

Tpaguumonnsle  00pa30BaTENBEHBIC  TEXHOJIOTHU: KJIACCHYECKOe JICKIIMOHHOE OO0ydeHue
(JIeKLIMOHHBIE 3aHATHS), 00yUYEeHUE C TOMOIIbIO Y4eOHON KHUIM (camocTosTeNbHas paboTa), 00ydeHue ¢
MTOMOIIBIO CUCTEMBI MAJIBIX IPYMN (IIPHU MPOBEIEHUU JTA00PATOPHBIX U MPAKTUUECKUX 3aHATUH),

I/IHCbODMaI_[I/IOHHO-KOMMVHI/IKaHI/IOHHBIC 06Da3OBaT€J'II>HI>I€ TEXHOJIOTHUH: TEXHOJIOI'MN CMECIIAaHHOI'O
oOydeHus, BKIIOUawmue B cebs mouck mHbopmamuu B HHTepHeTe (camocTosTenbHas padoTa),
IMPUMCHCHUC CIICHHUAIM3UPOBAHHBIX IMAKETOB MJIA IMOJYYCHHA aHAIN3a SKCIICPUMCHTAJIBHBIX HTAaHHBIX W
MOCTPOCHUSI ~ DKCIEPUMEHTAIbHBIX  3aBUCUMOCTEH  (IIpaKTUYECKHE  3aHATHUS), IMPUMEHEHHE
AYANOBU3YAJIbHBIX TEXHUYCCKUX CPCIACTB (J'IeKIII/IOHHI)IG 3aHATHS, HpC3CHTaL[I/II/I).

6. YueOHO-MeTOANYeCKOEe 00ecnieyeHre CAMOCTOSITeIbHOIH padoThl 00y4aroIuXcs
OcHOBHOM cnoco0 OpraHu3alMi CaMOCTOATEIbHOW paboThl CTYJEHTOB — CaMOCTOSITENbHAs
MIOATOTOBKA K BBINOJHEHUS MPaKTUYECKUX U Ja0OpaTOPHBIX pabOT MO METOAMYECKUM YKa3aHHSIM.
[TonHOCTBIO BECh METOJIMYECKHI MaTepuall Mo OOECIEYEHHIO0 CAMOCTOSITENIbHOM paboThl CTYIEHTOB
npuseneH B [Ipunoxennn 1 x PII.

7. XapaKTepl/ICTI/IKa OLCHOYHBIX CpPEACTB JIA TEKYLIEro KOHTPOJIA YCIEBACMOCTH H
HpOMe)KyTO‘IHOﬁ arrecranmu oﬁyqaloumxcsl no JTMCHUIIJIMHE
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Cucrema KOHTpOJIS 10 JAUCLUUIIMHE BKJIIOYAET: BXOJHON KOHTPOJIb;, IPOMEXKYTOUHBIH KOHTPOJIb
3a Marepual 6 ceMecTpa — 9K3aMeH, TEKYIIMIl KOHTpPOJIb, HWTOrOBBIA KOHTpPOJIb Ha Marepuan 7
ceMecTpa — SK3aMeH.

B TekymieM KOHTpOJ€ HCIOJIb3YIOTCS THPOBEPKAa OINOPHBIX KOHCHEKTOB M MaTepHUajoB
MPAKTUYECKHUX 3aHATHI U OTYETOB MO JJabopaTOpHBIM paboTaM. B KoHIE KaXJ0ro cemecTpa MUILIETCs
UTOroBasi KOHTPOJIbHAsA padoTa, KOTOpasi OLIEHUBAETCS MO MATUOAJUILHOMN IIKaJIE.

[lepen xaxapiM 7Ta0OpATOPHBIM 3aHSATHEM BEIETCS OMPOC-AOMYyCK K pabote. CTymeHT 00s3aH
MOKa3aTh 3HAHMUSI HEOOXOJMMOTO TEOPETHYECKOro MaTepuana M MeToAuK uccienoBanuid. Ilocie
KaXKJIOM MTPaKTU4EeCKON pabOThl CTYACHT MULIET OTYET U 3alIMILAET €ro Mepesl MPernojaBaTesieM.

Jlommyck Ha 5K3aMEHbl MPOUCXOAUT MpPH HATUYUKM  OTYETOB MO JAaOOPaTOpHBIM paboTaM u
MIOJIOKUTEIILHON OIICHKH 32 BBINOJHEHUE IPAKTUUECKUX 3a/1aHUH.

DK3aMeHbl MPOXOJAT YCTHO. B KayecTBE OLEHOUYHBIX CPEACTB HCHOJIB3YIOTCSA: KOMILJIEKT
9K3aMEHALIMOHHBIX OMJIETOB U JOIOJHUTENIbHbIE CUTYal[MOHHbBIE BOIPOCHl. buieTsl sk3amMeHa cojepxar
7IBa TEOpETUYECKUX Bompoca. Kaxplil Borpoc oleHuBaeTcs 1o nATHOaabHON mikaie. Mcnonb3yrores
CJIEYIOINE KPUTEPUU OLICHKU:

«5» — CTYIEHT IIOJHOCTBIO PAaCKphIBAET TEMY BOIIPOCA, CAMOCTOSITEIBLHO U IIOJHO OTBEYAET Ha
JOTIOJTHUTEIbHBIE BOIIPOCHI, CBI3aHHBIE C TEMOM BOIIpOCa;
«4» — CTyIEHT IOJIHOCTBIO PAcCKpbIBA€T TEMY BOIIPOCa, HO 3aTPyAHSETCS OTBEYaTh Ha

AOIIOJTHUTECIIBbHBIC BOIIPOCHI, CBA3AHHLBIC C TEMOM BOIIpOCa; HWJIM TEMa BOIIpOCa paCcKpbiTa HEC IMOJTHOCTHIO,
HO CTYACHT YBECPCHHO OTBCHACT HA AOIIOJIHHUTCIBHBIC BOIIPOCHI, CBA3aHHBIC C TEMOM BOIIpOCa.

«3» — CTYIAEHT He TMOJHOCTHIO PAcCKphIBa€T TEMY BOIpOca M 3aTPyAHSAETCSs OTBeYaTb Ha
JOTIOJTHUTEIbHBIE BOIIPOCHI, CBI3aHHBIE C TEMOM BOIIPOCa;
«2» — CTYAEHT HE pacKpblBaeT TEMY BOIIpOca, MPOSBIsAET HE3HAHUE O0a30BbIX TEPMUHOB U

MOHSATUN, HEOOXOAMMBIX IS PACKPBITUS TEMBI.

OneHka 3a 9K3aMEH CTaBUTCS Kak cpeqHeapudMernyeckoe OajJoB 3a OTBEThl Ha BOIPOCHI
9K3aMEHAIIMOHHOTO OWJIETa C y4ETOM OTBETOB Ha JOTMOJHUTEIBHBIC CUTYAI[MOHHBIE BOTPOCHI. Pe3ynprar
OKpYTJISi€TCs 10 LEJIOTO YucIa.

Bompocer sk3aMeHAIMOHHBIX OWJIETOB W THUIBI JIOMOJHUTEIBHBIX CHUTYAIlMOHHBIX BOIPOCOB
npuBenieHbl B (hoHe onleHOYHbIX cpencts (IIpunoxenue 2).

8. YueOHO-MeTOoAMUYeCKOE M HH(POPMALIMOHHOE 00eceYeHUe TUCIHIIINHbI

OcHnoenas numepamypa:
1. I'yceB, A.l. HanomaTepuainbl, HAHOCTPYKTYpbI, HaHOTeXHOJoruu: MoHorpadus / A.W. I'yces. - 2-e
u3a., ucnp. - M. : ®usmariut, 2009. - 416 c. - ISBN 978-5-9221-0582-8 ; To ke [DneKTpOHHBIH
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=68859 (11.11.2015).
2. EmuceeB, A.A. ®ynkuuoHaibHble HaHoMmatepuaibl / 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. Marepuansl U MeTOIbl HaHOTEXHOJOTUH. YueOHoe mocobue. — M.: BMMHOM.
Jlaboparopus 3nanuii, 2010. — 431 c. — ISBN 978-5- 9963-0346-5.
4. HesouinH, B.K. 30H710BbIE HAHOTEXHOJIOTUH B AeKTpoHUKe : MoHOorpadus / B.K. Hesonun. - Uzn. 2-
e, uctp. - M. : Texnocdepa, 2014. - 174 c. : wi., cxeMm., Tabi. - (Mup 31eKTpoHUKH). - Bubnuorp. B kH. -
ISBN 978-5-94836-382-0 ; To xKe [DnexTpoHHbIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=260697 (13.11.2015).
5. .AugpueBckuii P.A. OCHOBBI HAHOCTPYKTYPHOTO MaTepHalloBeeHHs. BO3MOXXHOCTH U MpOOJIeMBI. —
M.: BUHOM. Jla6opatopus 3nanuii, 2012. -252 c. — ISBN 978-5-9963-0622-0

Jlononnumenvnasn aumepamypa:
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1. bopucenko B.E. Hanosnexrponuka: yueOnoe mocooue / B.E. bopucenko, A.M. BopoOreBa, E.A.
VYrkuna. — M.: BUHOM. Jlabopatopus 3uanuii, 2011. — 223 c. ISBN 978-5 94774-914-4

2. ®U3HUKO-XUMHUS HAHOYACTHUL, HAHOMATEpUajIOB U HAHOCTPYKTYp: yueOHoe nocodue / A.A. bapbiOuH,
B.A. baxtuna, B.1. Tomunun, H.I1. Tomununa. - KpacHosipck : Cubupckuit ¢enepanbHbIi
yauBepcutert, 2011. - 236 c. - ISBN 978-5-7638-2396-7 ; To xe [Dnexkrponusiii pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&i1d=229593 (11.11.2015).

3. Jertsapenko, H.H. Cnenmanpable pa3nenbl KBAHTOBO-MEXaHHMYECKHMX METOJIOB PacUETOB CBOMCTB
KJIACTEPOB W HaHOMaTepHuayioB : yuyeOHoe mocooue / H.H. dertapenko. - M. : MUDU, 2008. - 156 c. -
ISBN 978-5-7262-1074-2 ; To xKe [DnexTpoHHBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=231586 (11.11.2015).

4. Ceprees, A.I'. Hanomerponorus / A.I'. Ceprees. - M. : Jloroc, 2011. - 415 ¢. - ISBN 978-5-98704-
494-0 ; To xe [Dnexktponnbiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=84986
(11.11.2015).

Pecypcor ungopmayuonno-menekommynukayuonnou cemu « Mumepnemy:
Cucrema  2JIEKTPOHHOW  MOJJIEPKKM  oOpa3oBaTenpHOro  mpouecca  «Moil  yHHBEpCUTET»
https://uni.ivanovo.ac.ru
[Ipodeccrnonanbhbie 0a3bl JAHHBIX U THPOPMALIMOHHO-CIIPABOYHBIE CHUCTEMBI:
OBbC «YHuBepcurerckas Oudinoreka onnaiiH» www.biblioclub.ru
OnekrponHas 6ubmmorteka UBI'Y _http://lib.ivanovo.ac.ru
Onexrponnslit katajgor Hb MBI'Y http://lib.ivanovo.ac.ru/index.php/ek

CaiiT cnenuanu3upoBaHHbIX ciaoBapeit www.dic.academic.ru
Caiit Bce s cTyzmeHTa http://www.twirpx.com

IIpoepammmnoe obecneuenue:

Onepaunonnas cucrema Microsoft Windows, maker oduchbix nporpamMm Microsoft Office u(unm)
LibreOffice, untepuer-6paysep Microsoft Edge n(umu) Yandex Browser.

9. MaTepuajibHO-TEXHHYECKOe o0ecneyeHre TUCHUIIIMHBI

VYueOHble ayIUTOPUH:

— JJIs IPOBEACHUS 3aHATUHN JIEKIMOHHOIO THUIAa ¢ KOMIUIEKTOM CIEHUAIU3UPOBAHHON yueOHOM
Me0enu W TEeXHUYECKUMHU CpEeACTBAMM OO0y4deHHs, CIyKallUMHU Ui [PEeAOCTaBICHUsS Y4eOHOM
uHpopmanuu O0JbIION ayUTOPUH;

— JUIsl TIPOBEAEHHUS 3aHSITHM CEMUHApCKOrO THUIA, KOHCYJIbTAlMi, TEKYIIEro KOHTPOJsS U
MPOMEKYTOYHOM  aTTECTallid, BBINOJHEHHS KYpPCOBBIX paboT  (IIPOEKTOB) C  KOMIUIEKTOM
CHelHaM3UPOBAHHON yueOHON MeOenn U TEXHUYECKUMHU CPEACTBAMU 00YyUEHUSI.

JlabGoparopusi, ocHaleHHas 1Ta0OpaTOPHBIM 00OPYIOBAHHEM, KOMIUJICKTOM CIEIUaTU3UPOBAHHON
yueOHOM Me0eny U TEXHUYECKUMU CPEJICTBAMU O0yUESHHUSI.

[Tomemienne uisi caMOCTOSITENIBHOM PAaOOTHI, OCHAILEHHOE KOMIUIEKTOM CIELUATU3UPOBAHHOM
y4eOHOU MeOenu, KOMIBIOTEPHOM TEXHUKOW C BO3MOXHOCTBIO MOJKIIOUEHUs K ceTu «HTepHeT» u
obecnieuenuem noctymna B SUOC.

JleMoHCcTpalMoHHOE 00OpyI0BaHUE U Y4eOHO-HArJISIAHbIE MOCOOMS Ul 3aHATUN JIEKLIHOHHOIO
THIMa, 00eCreurBaroIINe TEMAaTHUYECKUE NILTIOCTPALIMH: IEPCOHATIbHBIA KOMIIBIOTED, IPOEKTOP, IKPaH



OcHoBHas nnpogeccuoHanbHasi 00pazoBareibHas IporpaMma
28.03.01 «HanoTexHOIOTMH U MUKPOCUCTEMHAsI TEXHUKA»
Marepuaisl MUKPO- 1 HAHOCUCTEMHOM TEXHUKH

ABTOp(bI) pabGoyelli mnNporpaMMbl JMCHMIUIMHBI: JIOKTOp  (M3.-MaT. HAyK, JOLIEHT
Anexcannpos A.N.

[Iporpamma paccMoTpeHa U yTBEpKJeHa Ha 3acenaHuu Kadeapbl GyHIAMEHTATHHON (U3UKU U
HaHoTexHoJoruit 31 aBrycra 2020 r., mpoTokosn Ne 1

[Iporpamma o6HOBIEHA

MIPOTOKOJI 3acenanus kapeapor Ne OT « » 20 T
CornacoBaHo:
PykxoBoautens OI1

(moanuce)

[Iporpamma o6HOBIEHA

MIPOTOKOJI 3acenanus kadeapor Ne OT « » 20 T
CornacoBaHo:
PykoBoautens OI1

(moanuce)

[Iporpamma o6HOBIEHA

MIPOTOKOJI 3acenanus kadeapor Ne OT « » 20 T
CornacoBaHo:
PykxoBoautens OI1

(moanuce)

Ipunoxenne 1. MeToguueckne yKazanusi Ajsi 00y4al0IUXCsl 0 OCBOEHHIO TUCUMILTHHBI

IIpunoxenue 2. ®oH/ OLEHOYHBIX CPEICTB /1JIsl MPOBEIEHUsSI IPOMEKYTOUHOM aTTecTAlNu
00y4aromuXxcs Mo JUCUMILIIMHE.



