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

MuHuCTEpCTBO HAYKH M Bbiciiero oopasosanus Poccuiickoii @egepanun

WBAHOBCKHUH I'OCYJAPCTBEHHBIV YHUBEPCUTET

Kadenpa dynnamenTanbHON (PU3MKK M HAHOTEXHOJIOTUN

OJZIOBPEHO:
PyxoBogutens Ol

‘)7/'— AN. Anekcannipos

/
(no#incey)

«H »_tfrgyea 20 Ao L.
7

Pabouasi nporpaMmMa QM CHUILIHHBI

Du3uka 4acmuyHo-ynops00YeHHbIX CPeo

YpoBeHb BICIIETO 00pa30BaHUS: OakanaBpuaT

KBanudukanus BelTyCKHUKA! OakayiaBp

Hamnpasienne noarotoBku: 28.03.01 «HanoTexHOJIOTMH U MUKPOCUCTEMHAsI TEXHUKA»
Hamnpasnennocts (ipoduiib) Marepuajibl MUKPO- 1 HAHOCUCTEMHOM TEXHUKHU

00pa30BaTeNIbHOM MPOrpaMMBbl:

MBanosBo



OcHoBHas nnpogeccuoHanbHasi 00pazoBareibHas IporpaMma
28.03.01 «HaHOTEXHOJIOTMY 1 MUKPOCUCTEMHAS TEXHUKA»
Marepuaisl MUKPO- 1 HAHOCUCTEMHOM TEXHUKH

1. lleau ocBOeHUNA TUCUUILINHBI

[To3HaKOMUTBCS CO CTPOEHUEM, CBOMCTBAMU U (YHKIIMOHAJIBHBIMU BO3MOXKHOCTSAMU Pa3INYHBIX
HAaHOCTPYKTYPUPOBAHHBIX MaTepUaJIOB, UCIHOJB3YIONIMXCSA B Pa3jIMYHbIX 00JacTIX HAYKH U TEXHUKH,
YMETh NPAaKTUYECKH PEAIM30BBIBATH IIOJIYYEHHBIE TEOPETHMYECKUE 3HAHUS W HKCIIEPUMEHTAJIbHBIC
HaBBIKU MpU paboTe ¢ STUMU MaTepHUajlaMH, UCHOJIb3Ysl MUPOKUN HAOOP SKCIIEPUMEHTAIBHBIX METOOB
JUISL OTIPEJIEIICHUS M YIPABJICHUS UX CTPYKTYpPOH C LEJbIO YIYUIICHHS IIPUKIAJIHBIX CBOMCTB.

2. Mecto qucuMiuinHel B cTpykrype OII

JlucuumiuHa sBISETCS AMCLUUIUIMHOW 10 BBIOOpPY; OTHOCUTCS K dYacTd, (opmupyemoi
y4acTHUKaMM 00pa30oBaTeIbHBIX OTHOLIEHUI 00pa30BaTelbHON IPOrPaMMBI.

CryneHT, NpUCTyNaMUNi K U3Y4EHUIO0 JUCHMIUIMHBI, TOJKEH 00J1a1aTh 3HAHUSIMHU, YMEHUIMU U
HaBbIKaMH, TOJYYEHHBIMH paHee B XOJe H3ydeHMs JIucuuIuinH Matemaruka, ®usuka, Dusuka
KOHJICHCUPDOBAHHOTO  COCTOsIHMSI  BemiectBa, "Xumusa', "MHbopmanuoHHBIE  TEXHOJIOTHH',
"[lnanupoBanue n 006pabOTKa pe3yabTaTOB IKCIIEPUMEHTOB'".

Jlj1 OCBOEHHMSI TaHHOW JUCLMILIMHBI 00y4arOUTUICS T0JKEH:

3HaTh: TEOPETHUECKUE OCHOBBI ONTHKH, AJIEKTPUYECKHM M MArHUTHBIX SIBICHUH,  (QU3MKHU
KOHJICHCUPOBAHHOI'O COCTOSIHUSI BEIIECTBAa, MAaTEMAaTUYECKOTO aHAIM3a, aHAJIU3a SKCIEPUMEHTAIbHBIX
JAHHBIX, OCHOBHBIE HMH(MOPMAIMOHHBIE  TEXHOJIOTMM IO TMOJYYEHHI0O M aHalu3y HHpOpMaINH,
noxy4yaemou u3 cetu MHTepHeT.

YMeThb: Moab30BaThCSl TEOPETUYECKUMU OCHOBAaMM, OCHOBHBIMM HOHSTHUSIMH, 3aKOHAMU (PU3UKH,
MIPOBOJUTH HAOIIOACHUS U U3MEPEHUS! PU3NYECKUX BEJIMUYMH, aHAIU3 U 00pabOTKY SKCIIEPUMEHTAIbHBIX
JAHHBIX C UCIIOJIb30BAaHUEM KOMIIBIOTEPHBIX IPOTpaMM, MOUCKU HHPopMaluu B cetu HTepHeT.

VMeTh: NpakTUYECKU OMNbIT: HAOMIOAEHUS W HU3MepeHUs (PU3MYEeCKUX BEIUYMH, MPOBEICHUS
(u3NYECKUX IKCIEPUMEHTOB, MaTEMaTUUYECKUX PAcueToB, aHAIM3a U 00pabOTKU 3KCIIEPUMEHTAIbHBIX
JAHHBIX, MOMCKa HHGopMauu B ceTu HTepHET.

BJIQJICHUS MaTEeMaTHYEeCKUM amnapatoM (U3UKU (BBIUMCICHHE IPOU3BOJHBIX U HHTETPalioB,
pelieHre OObIKHOBEHHBIX JMHEMHBIX U Iup(epeHInanbHbIX YpaBHEHUH, ONepalud ¢ BEKTOpaMu U
MaTpHIlaMH), HaBbIKaMH pabOThI ¢ GU3HMUECKUMU TPUOOPAMHU.

Martepuan Kypca MOXeT ObITh 0JIE3EH MPU U3YYEHHUH PsiJia ClIEHUATbHBIX IUCHUIUINH, TAKUX KaK
"®uzuka noBepxHocTU", "TeXHOJOrMs KOMIIOHEHTOB MHKPO-M HAHOCHUCTEMHON  TEXHUKH',
"Huanomatepuansl B 35ekTpoHuke", "Oprannyeckue mieHKU U MOHOCIOU", IPOXOXKACHUIO yueOHOU 1
MPEIUIIOMHON NMPAKTUK, HAay4YHO-HCCIEA0BATEIbCKOMN padoTe..

3. Ilnanupyemble pe3yJibTaThl 00yUeHHs 10 IUCHUIITIUHE

3.1. Komnerenunu, (pOpMHUPOBAHUIO KOTOPBIX CIIOCOOCTBYeET IMCHMIIJIMHA

[Ipu ocBoeHMM AMCUMILIMHBI GOPMUPYIOTCS Cleyrolue KoMneTeHuuu B cootBeTcTBuu ¢ GI'OC
BO 1o nanHOMY HanpaBJIEHUIO MTOJATOTOBKH:

a) yausepcaibHbie (YK):

VYK-1. CriocoGeH ocyImiecTBIsATh MOUCK, KPUTUYECKUI aHaIN3 U CUHTE3 MH(OpMaluu, IPUMEHSTh
CUCTEMHBIN TOJXO/ ISl peLICHUs] TIOCTaBICHHBIX 3a]1a4

0) oomenpodeccuonansusie (OIIK): Het;

B) npodeccuonanpubie (I1K):

I[IK-1.  Cmocoben OCYIIECTBIATh MPO(ECCHOHATBHYIO NESITCIIBHOCTh C YU4E€TOM 3HAHHWH
TEOPETUYECKUX U MPUKIIAHBIX OCHOB MaTepUaIOBECHHS, MUKPOMEXaHUKU U COTIpOMaTa

[IK-2. CrnocoGeH mnpoBOAUTH MNPOPECCHOHATIBHYIO JESATENIBHOCTh IO KOHTPOJIIO CTPYKTYp U
CBOMCTB MaTepHaJIOB U KOMIIOHEHTOB MUKPO- U HaHOCUCTEMHOM TEXHUKHU.



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

[1IK-3. CnocoGeH BbIOMpaTh W MPUMEHSATh HA MPAKTHKE METOJbI M CPEACTBA IUIAHUPOBAHUS U
OpraHu3aIui HCCIEIOBAaHUNA M pa3pabOTOK, METObI IMPOBEIACHUS JKCIEPUMEHTOB M HAOIIOICHUH,
000011eHus 1 00paboTKN UHPOPMALUH

IIK-5. Cnocoben OCYIIECTBISATh TPOPECCHOHATBHYIO JIEATEIbHOCTh C YYeTOM 3HAHUU
000Opy/lOBaHUsA, TEXHOJOTMYECKUX TMPOIECCOB U CBOMCTB MAaT€pUalOB, HCIOJB3YEMbIX IpHU
IIPOM3BOJICTBE MUKPO- U HAHOPA3MEPHBIX AJIEKTPOMEXaHUUECKUX CUCTEM

3.2. [lepeyeHb NJAHUPYEMBIX Pe3yJbTATOB O00y4YeHHS] MO JUCHUILINHE, COOTHECEHHBIX C
HHIMKATOPAMH JOCTUKeHHUS (POPMUPYEMBbIX KOMIIeTeHIH i

B pe3ynbraTe ocBOEHUS AUCUUIIMHBI O0yJarOUIUICS JOIDKEH:
3HaTh: O CTPOCHUHU, CBOMCTBAX M (PYHKIMOHAJIBHBIX BO3MOXKHOCTSIX YaCTUYHOYHOPSAJOUEHHBIX CUCTEM,
HCIOJIb3YIOUIUXCS B pa3auyuHbIX obnactsx Hayku u texHukd (((YK-1, IIK-1, I1K-3);
YMerb: NOHMMATh, HU3JaraTb M KPUTUYECKH aHAIM3UPOBaTh  MpodeccuoHalbHyI0 HH(}OpMaluio,
10JIb30BaThCsl TEOPETUUECKMMHU OCHOBAaMH, OCHOBHBIMU HOHSTHUSIMU, 3aKOHAMHU B3aUMOCBS3U CTPYKTYPbI
Y CBOMCTB YaCTUYHOYIOPSIIOYEHHBIX CUCTEM JUISl CTPYKTYPHOU MOAM(PUKAIIUY C LIETBIO YIIPaBICHUS] UX
(GYHKIIMOHATBHBIMUA BO3MOXKHOCTAMEB. (ITK-1, TIK-2, TTK-3, TIK-5)
HNmery mnpaxkTudeckuii onbiT/UMeTh HaBbIKM: 00paOOTKM M aHaln3a 3KCHEPUMEHTAlIbHOM H
TeopeTnyeckoi ¢uznueckoil nHopmanuy, NPakKTUYECKUMON padoThl ¢ (QYHKIIMOHAIBHO aKTHUBHBIMU
YaCTUYHOYIOPSAJOUYEHHBIMM CHCTEMAaMHM HaHOMaTepuajaMH B AacleKTe YIY4IIeHHUs MX MPUKIATHBIX
CBOMCTB METOJaMU  MOJIAPU3ALMOHHO MHUKPOCKONMYECKUMU M JU(PPAKUMOHHBIMU  METOJaMu
uccnenaoanus cTpyktypsl KK 00bexToB, MeToankamu usydenus gusznueckux cpoicts XKK.(TTK-1, TTK-
2, TIK-5).

4. O0beM M coepskaHMe U CHUTITHHBI

O6beM IUCHMILIMHBI COCTABIIAET 3 3aueTHbIX enquHuIbl (108 akageMuyecKkux 4acos).

4.1. Copepxanne AUCHMIUVIMHBI 10 pa3genaMm (TeMaM), COOTHeCEHHOe ¢ BHIAMHM H
TPYAOEMKOCTBHIO 3aHATHI JeKIMOHHO-CEMHMHAPCKOI0 THIIA

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

Bugpl 3aHsTHi, UX 00BEM ®DOopMBI TEKYILIETO
(B akK.gacax, 110 OYHOI KOHTPOJIA YCIIEBAECMOCTHU
B ¢bopme 0OyueHus) (o ouHo#t hopme 0OyueHHs)
Ne p 3
/1 asjienel (TeMbl) 5 3ansTus 3ansTus @®opMBI IPOMEKYTOUHOM
AACTIUTUIMHBI O | NeKIMOHHOrO |  CceMHHap- aTTecTaluu
THIIA CKOTI'O THUIIa
Bxoanas nuarHoctuka: Tect
1. | BBeneHue 5 2 C TOCJIEYIOLIUM
00CYXICHHEM PE3yJIbTaTOB.
CumMmMeTpuitHOe onrcaHue OnopHBIi KOHCIIEKT
2. | MOJIEKYJISIDHBIX CUCTEM C 5 18 Marepuansl IpaKTHYECKUX
MMOHM)KEHHOW Pa3MEPHOCTBIO. 3aHSATHIA.
OnopHbBIA KOHCTIEKT
Me30reHHbIE MOJIEKYIIBI U
3 . 5 8 Marepuansl IpaKTHYECKUX
OPHUEHTALIMOHHBIN NOPSJIOK. .
3aHATUN.
4 | Cratuctuyeckoe OnucaHue 5 8 OnopHBI KOHCIIEKT
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YaCTUYHO YHOPSAJOUYEHHBIX Martepuanbsl IpakKTHYECKUX
CUCTEM U PEHTTE€HOBCKas 3aHSTHH.
TUppaKiys.
OnopHbBIi KOHCTIEKT
5 | Crpykrypa me3odas. 5 0 Marepuanbl TpaKTUIECKUX
3aHATHII.
OnopHBIi KOHCTIEKT
6 @da30BbIE ITEPEXOBI. 5 Marepuansl IpaKTHYECKUX
3aHATHI

. OnopHBI KOHCIIEKT
dusnyeckue cBOUCTBA

7 5 Marepuansl IpaKTHYECKUX
Me3odas. .
3aHSITHIA
3auer
Hroro 108 yacoB, u3 HUX: 36 32

4.2. PazBepHyToOe ONHMCaHUE CONEPKAHUA TUCUMILUIMHBI N0 pa3jieiaM (TeMam)

1. Beegenue B npoOieMaTuKky AMCLUMILIMHBL, IPEJCTaBlIeHUE pabouell MporpaMMbl, OCMBICIECHUE
TpeOOBaHU K OpraHU3aIluy IIpolecca 00ydeHus, CaMOCTOSATEILHON padoThl U (GOPM aTTeCTaIU

2. CumMmerpuiiHOe ONMCAHHE MOJIEKYJSIPHBIX CHCTEM C TOHUKEHHOW Pa3MepHOCTHIO.
DOneMeHTBhl W Olepanuu CcUMMeTpud. ToueuHnple Trpynmnbl. HempeppiBHBIE TOYEYHBIC TPYIIIHL.
Tpancnsiimonnas cummerpusa. Popma MoJIeKyln, KOH(GOPMAIMOHHAS TOJABUKHOCTh, ¥ M30MEPHU3ALIA.
Kondopmanronnas pa3ynopsgoueHHOCTh W JIOKIBHBIM TMOPSAAOK THOKMX 1ene. CuMmerpus u
XUPATBHOCTh. MOJIEKy IsipHast CTPYKTYpa U CBOMCTBA.

3. Me3orenHble  MOJIEKYJbl M  OPHEHTALMOHHBIA  NOPAAOK. MEXMOIEKYISIpHbIE
B3auMOJEHCTBHsL. DYHKIIMU paclpenesIeHus] MOJIEKY)I IO opueHTauusaM. [lapamerp OopHEeHTalIMOHHOIO
nopsnka. TeH30pHOe onucaHne MakKpOCKOIMMYECKOT0 OJTHOOCHOTO U ABYOCHOTO MOPSIKA.

4. CrarucTHYecKoe ONHCAHUE YACTHYHO-YNOPSII0YEeHHBIX CHCTEM M PEeHTIreHOBCKAasl
audpakuus. Mozgens "mapaxpucramia" Xozemana. [lapameTpbl HapylieHH OJIMKHEro U JaJbHETO
nopsanka. Knacrepnas monens @onka. [nuna koppensiuuu. [1oaxoasl 1 BO3MOKHOCTH PEHTIEHOBCKOTO
METO/1a.

5. Crpykrypa me3oda3. OcHOBHbIC KalaMHUTHbIE (a3bl. J[MCKOTHYECKHE, YAIIKOMOJ00HBIE U
nosnudunpHeie (a3bl. XupaiabHble ¢asbl. JIuorponnsie gaspl. AudpakuronHslie nccieroBaHus Me3odas.

6. ®a3oBble mepexoabl. [lepexon U30TponHAs KUIKOCTh - HEMATHK. [lepexo1 HeMaTHK - CMEKTUK
A. Tlepexon cmekTuk A - cMeKkTHK C. MoeKyIsipHO-CTaTUCTUYECKOE ONMCcaHKe (Pa30BbIX M1EPEXO/I0B.

7. ®dusnyeckue cpoiictBa Me3o(pa3. MarHutHeie CBOWCTBA. JIMANEKTpUYECKUE CBOWCTBA.
TpancnoptHeie  cBoiicTBa. Onrtuueckue cBoWctBa  oaHoocHbix(asz. Ilepexonm  dpenepukca.
@DJ1eKCOANEKTPUYECTBO. DNEKTPOruIpoIMHAMHUYECKast HEYCTONYHMBOCTb. Cerneto- u
AHTHCETHETOIJIEKTPUUYECTBO. DIIEKTPOONTHYECKHUE F(P(EKTHI B XOJIECTEPHKAX.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Tpaguumonnsle  00pa30BaTENbEHBIC TEXHOJOTHU: KJIACCHYECKOe JICKIIMOHHOE OO0ydeHue
(JIeKLIMOHHBIE 3aHATHS), 00yUYEeHUE C TOMOIIbI0 Y4eOHOM KHUIM (camocTosITeNbHas paboTa), 00ydyeHue ¢
MTOMOIIBIO CUCTEMBI MAJIBIX IPYMI (IIPU MPOBEIEHUU J1A0OPATOPHBIX U MPAKTUYECKUX 3aHATUI),

I/IHCbODMaI_[I/IOHHO-KOMMVHI/IKaHI/IOHHBIC O6Da30BaTeHI)HI)Ie TEXHOJIOTHUH: TEXHOJIOI'MU CMECIIAaHHOI'O
oOydeHus, BKIIOUawmue B cebs mouck mHbopmamuu B HHTepHeTe (camocTosTenbHas padoTa),
MNPUMCHCHUC CIICHHUAIM3UPOBAHHBIX IMAKETOB MJIA IMOJYYCHHA aHAIM3a SKCIICPUMCHTAJIBHBIX JAHHBIX U
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MOCTPOCHUSI ~ DKCIEPUMEHTAIbHBIX  3aBUCUMOCTEM  (IpakTHYEeCKUE  3aHATHS),  INPUMEHEHHE
ayIMOBU3YaJIbHBIX TEXHUYECKUX CPEACTB (JEKIMOHHBIE 3aHATHS, IPE3CHTALIIH ).

6. YueOHO-MeTOANYeCKOEe 00ecnieueHre CAMOCTOSITeIbHOIH padoThl 00y4aroLuXcs
OcHOBHOM cnoco0 OpraHu3ali CaMOCTOATEIbHOW paboOThl CTYJEHTOB — CaMOCTOSITENbHAs
MIOATOTOBKA K BBINOJHEHUS MPaKTUYECKUX U Ja0OpaTOPHBIX pabOT MO METOAMYECKUM YKa3aHHSIM.
[TonHOCTBIO BECh METOJIMYECKHI MaTepuall Mo 0O0ECIEYEHHIO CAMOCTOSITENIbHOM paboThl CTYIEHTOB
npusesneH B [Ipunoxkenun 1 k PIL.

7. XapaKTepl/ICTI/IKa OLCHOYHBIX CpPEACTB I TEKYLIEro KOHTPOJIA YCIEBACMOCTH H
HpOMe)KyTO‘IHOﬁ arTrecTranmuu oﬁyqaloumxcsl no JTMCHUIIJINHE

Cucrema KOHTpOJIS 10 JAUCLUUIIMHE BKJIIOYAET: BXOJHOM KOHTPOJIb;, IPOMEXKYTOUHBIH KOHTPOJIb
3a MaTepuas 6 cemMecTpa — 3ader.

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

[lepen xaxapiM 7Ta0OpAaTOPHBIM 3aHSATHEM BEIETCS OMPOC-AOMYyCK K pabote. CTymeHT 00s3aH
MOoKa3aTh 3HAHUS HEOOXOAMMOTO TEOPETUYECKOro MaTepuajia W METOOuK wuccienoBanuid. Ilocne
KaKJIOM TPAKTUYECKON paObOTHI CTYJCHT MUIIET OTYET M 3aIIUIIACT €T0 Mepe]] MPETo1aBaTelieM.

Jlomyck Ha 3K3aME€HBI MPOUCXOJUT IMPU HATUYMM  OTYETOB IO JAOOpaTOpHBIM paboTaM
HOJIO)KHTGJIBHOI)’I OIICHKU 34 BBIIIOJIHCHUC HpaKTI/I‘IGCKI/IX BaﬂaHHﬁ.

3aueT NpPOBOAMUTCS B MHUCbMEHHON (opMe IO BOIpocaMm, 3apaHee AAHHBIM CTYAEHTaM JUIs
JIOMAIITHEH TOIrOTOBKH, KOTOPBIE OXBATHIBAIOT BCE pa3/ieibl H3Yy4EHHOTO Kypca.

OrneHka «HE 3a4TCHO» CTAaBUTCSA TPU YCJIOBUU HEBBITIOJHEHUS JTA0OPATOPHOTO MPAKTUKyMa M
YaCTUYHBIX OTBETOB HA ABa BOHpOC& 3a4YCTHOT' O 6I/IJ'I€Ta.

OrneHka «3a4TeHO» CTABUTCS MPH yCIOBUU BBIMIOJIHCHUS JTAOOPATOPHOTO MPAKTUKyMa M TOJHBIX
OTBETOB Ha JIBa BOTIPOCA 3aUE€THOTO OMIIeTA.

8. YueOHO-MeTOoAMUYeCKOE M HH(POPMALIMOHHOE 00ecieYeHUe TUCIHIIINHbI
OcHoBHas ydyeOHas TuTepaTypa:

1. Crip0Oy, C.A. OCHOBBI TEPMOJUHAMHUKHU KUJIKHX KPUCTALIOB : yueOHOe mocobue / C. A. CoipOy ;
WBan. roc. ya-t .— MBanoso : UBI'Y, 2009 .— 90 ¢ .— ISBN 978-5-7807-0737-0

2. VYcnexu B H3YYEHHMM >XKUIKOKPUCTAJUIMUECKUX MarepuanoB / MBan. roc. yH-T; mox pexn. H. B.
YconsueBoit .— HMBanoso : UB['Y, 2007 .— 100 ¢ .— ISBN 5-7807-0655-7

3. XKupakue KpUCTaUIBI : JUCKOTUYECKHE Me30TeHbI / MIBaH. TOC. YH-T; O/ Pell. TOKT. XHM. HayK, Ipod.
H. B. Ycomsneoit .— WBanoso : UB['Y, 2004 .— 545 c. — ISBN 5-7807-0458-9

4. JI.M.bnunoB Xunkue xkpuctaiuisl. CTpykTypa u cBoiictBa. M.: Kawxknsiii jom «JIuGpoxom», 2013.
480 c.

5. VYconbuea, H.B. Kunkue xpucramibl: JHOTpOnHBIA Me3oMopdusm: ydeOHoe mocobue / H. B.
VYconpuena; UB. roc. ya-t.— WBanoso : UBI'Y, 2011 .— 315 c.: mr .— ISBN 978-5-7807-0857-5

6. Axomnosa, O.b. JluckoTnueckue Me30reHsl : OT MOHOMEpOB K mojumepaMm u aexHapumepam / O. b.
AxomnoBa, H. B. Yconbnena ; UBan. roc. ya-t .— Hanoso : UBI'Y, 2010 .— 106 ¢ : un .— ISBN
978-5-7807-0885-8

7. ®enopos, M.C. XXunkoxpuctaimmdeckue Matepuaisl : yaeonoe nocodue / M. C. @enopos ; VBaHn.
roc. yH-T .— MBanoBo : UBI'Y, 2018 .— 117 ¢ : mi .— IleuaTHas BepcHsl dJIEKTPOHHOIO W3JIaHUS
W3nanue Ha ap. Hocutene: JKuIKoOKpUCTAUIMUECKHE MaTepuabl [DIEKTPOHHbBIN pecypc] : yuebHoe
nocobue / M. C. ®enopos ; UBan. roc. yu-T .— WBanoso : UBIL'Y, 2018 .— 117 ¢ : un .— ISBN
978-5-7807-1286-5.
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8. Qdusmueckue CBOWCTBA KUIKAX KPUCTAIUIOB : METOJAMYECKHE YKa3aHUs K JIa0OpaTOpHOMY
MPaKTUKyMy : JUIsl CTYAEHTOB (u3nueckoro dakynpTeTa crneruanu3anun "Ouzndeckoe
Marepuanoseaenue". Paboter 1-6 / IBan. roc. yH-T ; cocT. H. B. Kanenenkosa .— MBanoso : UBI'Y,
2012 .— 60 c¢c : wmn .— IlewatHas Bepcusi OJIEKTPOHHOTO w3AaHusAl3nanue Ha Jp.
HocuTene: PU3n4ecKre CBOMCTBA YKUIAKUX KPUCTAIIOB [DJIEKTPOHHBIN pecypc] : .— MBaHOBO : ,
2012 .—c.—ISBN

JlononHuTenpHas yueOHas TUTeparypa:

1. A.C.ConuHn. Beenenue B pusuky xuakux kpuctauiaon. M.: Hayka. 1983.

2. II. de XKen. ®uszuka xxuakux kpucrawios. M.: Mup.1977.

3. XKunkokpucrammmaeckue nosumepsl. [lox pen. H. A.ITnats. M.: Xumus. 1988

4. JI.M.bauHOB. DNeKTpO U MarHUTOONTHKA KUAKUX KpucTayuios. M.: Hayka. 1978.

5. AlIlLKanyctuH. DIEeKTpOONTHYECKHME W aKyCTHUECKHE CBOMCTBA JKHMJIKHUX KpUCTaNIOB. M.:
Hayka.1973.

6. H.A.Ilnars, B.I1.IlluGaeB. I'peOHeoOpa3Hbie moMMepbl U kuakue Kpuctauisl. M.: Xumus. 1980

7. C.M.Apaxkenss, 10.C.Hununrapss. Henuneiinast ontuka sxuakux kpucramioB. M.: Hayka. 1984.

Pecypcbl nHPOPMAITMOHHO-TEIEKOMMYHHUKAITMOHHOM ceTH «HTepHeTY:
Cucrema  DJIEKTPOHHOM  TOAJNEPKKA  oOpaszoBarenbHOTO  mporecca «MoW  yHHUBEPCHUTET»
https://uni.ivanovo.ac.ru
[Ipodeccronanbubie 6a3bl JAHHBIX U HTHPOPMALIMOHHO-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 cnenranu3upoBaHHbIX ciaoBapeit www.dic.academic.ru
Caiit Bce miisi cTyzeHTa http:/www.twirpx.com

IIporpammMHoOe o0ecIieueHuE:

Onepaunonnas 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 3aHATUN JIEKIMOHHOIO THUIA ¢ KOMIUIEKTOM CIEHUAIU3UPOBAHHON yueOHOM
Me0enn W TEXHUYECKUMHU CpEACTBAMHU OOY4YEeHMs, CIYXAllMMH JJIs [PelOoCTaBJICHUs Yy4eOHOM
uHpopmanuy O0JBIION ayUTOPUY;

— JUIsl TIPOBEAEHHUS 3aHSITHM CEMUHApCKOrO THUIA, KOHCYJbTAl[Mi, TEKYIIEro KOHTPOJIA U
MPOMEKYTOYHOM  aTTECTallid, BBINOJHEHHS KypCOBBIX paboT  (IIPOEKTOB) C  KOMIUIEKTOM
CHelHalM3UPOBAHHON yuyeOHON MeOenn U TEXHUUYECKUMHU CPEICTBAMU 00yUEHUSI.

JlabGoparopusi, ocHaleHHas 1Ta0OPaTOPHBIM 00OPYIOBAHHEM, KOMIUJIEKTOM CHEIUaTU3UPOBAHHON
yueOHOM Me0eny U TEXHUYECKUMU CPEJICTBAMU O0yUYEHHUSI.

[Tomemienne uisi caMOCTOSITENIBHOM PAaOOTHI, OCHAILEHHOE KOMIUIEKTOM CIEUaTU3UPOBAHHOM
y4eOHOU MeOenu, KOMIBIOTEPHOM TEXHUKOW C BO3MOXHOCTBIO MOJKIIOUEHUs K ceTu «MuTepHeT» n
obecnieuenuem noctymna B SUOC.

JleMoHCTpalMOHHOE 00OpyIOBaHUE U Y4eOHO-HArJISIIHbIE MOCOOMS Ul 3aHATUN JIEKLIHOHHOIO
THIMa, 00eCIeUYrBalOIINE TEMATHUYECKUE NILTIOCTPALIMH: IEPCOHATIbHBIA KOMIIBIOTED, IPOEKTOP, IKPaH



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

ABTOp(bI) padoueil NporpaMMsbl IMCUMILIMHBI: 00YeHm, KAHOUOam @u3.mam. HayK, OOyeHm
llawxkoea T.B

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

[Iporpamma o6HOBIEHA

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

(moanuce)

[Iporpamma o6HOBIEHA

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

(noamnuce)

[Iporpamma o6HOBIEHA

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

(moanuce)

IIpunoxenue 1. MeToguueckne yKazanusi AJsi 00y4ar0IUXCcsi 0 OCBOEHHIO THCUMILTHHBI

Ipunoxenue 2. ®oH/I OLEHOYHBIX CPEICTB /sl IPOBEIEHUSI IPOMEKYTOUHOM aTTecTAlNU
00y4aroumuXxcs Mo JUCUMILIIHHE.



