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ObJaacTb INPUMCHCHHUA H HOPMATUBHbLIC CCBLJIKH

Hactosimas mnporpamma ydeOHOW JUCHMIUIMHBI YCTAHABIMBACT MHUHUMAIIbHBIC
TpeOOBaHMsI K 3HAHUSAM U YMEHHSIM OOYyYaloUIerocss M OINpeNeisieT COACpKAaHUE U BHJIBI
y4eOHBIX 3aHSITHIA U OTYETHOCTH.

[Iporpamma npenHa3HaueHa Ui MpenoaBaTesie, BeIyluX JAHHYIO TUCIHUILINHY, U
oOyuatonuxcsi HarnpaiaeHus noarotoBku 09.03.02 — «MubopManoHHBIE CHUCTEMBI H
TEXHOJIOTHWY», U3y4YaloluX AUCHUIUIMHY «Hay4dHble acmekTel W TMepCleKTHBHBIC
MaTepHualbl B MHPOPMAITMOHHBIX TEXHOJIOTHSIXY.

[Iporpamma paspaboTaHa B COOTBETCTBHH C:

o @enepanbHbIM  TOCYJApPCTBEHHBIM  00pa3oBaTejbHBIM  CTAHAAPTOM IO
HampaBiieHnto  noaroroBku  09.03.02 UudopmanmoHHsle  CHUCTEMBI U
TexHoJoruu (YpoBeHb OakanaBpuara), yTBepxKiaeHHbIM npukazoMm MOH PO ot
19 centsadps 2017 r. Ne 926;

o OO6pazoBarenbHoi iporpamMmoii 09.03.02 MadopManinoHHBIE CHCTEMBI |
TexHoJioruu (ypoBeHb OakajiaBpuara), IpoQuiib MOATOTOBKH —
«MH(popMaLInOHHBIE U AaBTOMATU3UPOBAHHBIE CUCTEMBI 00PA0OTKH
UHGOPMAIIUK U YTIPABIICHUS;

¢ Pabounm y4eOHBIM MIAHOM YHUBEPCUTETA 110 HAMPABJICHUIO MOATOTOBKU
09.03.02 NudopmarmoHHbIe CUCTEMBI U TEXHOJIOTHH (YPOBEHb OakajaBpuaTa),
npo¢ s moAroToBKU — «MHPOpMaLIMOHHBIE B aBTOMATU3UPOBAHHBIE CHCTEMBI
00paboTku HH(MOPMAIIMU U YIpaBICHHsD, Tl Hayana ooydenus 2021 r.

1. Heau ocBOeHUsS TUCIUNIUHBI.

K ocHOBHBIM measiM OCBOEHHs AUCUUIUIMHBI «Hay4yHble acnekTtsl U
NEPCIIEKTUBHBIE MaTepuaibl B MH(OOPMAIIMOHHBIX TEXHOJIOTUAX CIEAYET OTHECTH:
— pa3BUTHE HABBIKOB HAYYHO-UCCIIEA0BATEILCKOMN IEITEbHOCTH;
— ¢hopMUPOBAHUE OCHOB KYJIBTYPhl yMCTBEHHOTO TPY/Ia;
— ¢opMUpOBaHUE TOTOBHOCTH K MTPOBEICHUIO HAYYHO-UCCIIEI0BATEIBCKUX PadoT;
— (dopmupoBanre TOHATUI OO0 WHHOBAIIMOHHBIX MaTepuaiax, TIMPUMEHSIEMbIX B
UH(POPMAIIMOHHBIX CHUCTEMaxX W TEXHOJIOTHSIX 00paboTku IMGPOBOro KOHTEHTA, HX
IPEUMYIIECTBAX U MEPCIEKTUBAX Pa3padOTKH;
— (opmupoBaHHE TOHATHI O CTPYKType, (U3UYECKUX M XUMHUYECKHX SIBJICHHSIX,
MIPOUCXOIAIINX TTPH BO3JIEUCTBUA MEXAHHUECKHX, PU3NUECKUX U XUMHUECKHUX (haKTOPOB
B TIPOIECCE TOTYYEHUSs, MEePEPadOTKN M IKCIUTyaTalldd MaTepuajoB, MPUMEHSIEMBIX B
AJIEeMEHTaX WH(POPMAITMOHHBIX CHCTEM.

K ocHoBHBIM 3ajayaM oCBO€HUS AUCUUIUIMHBI «HaydHble acnekTel u
NEePCIEKTUBHBIE MaTEPHabl B MHPOPMAIIMOHHBIX TEXHOJIOTHSIX) CIEAYET OTHECTH:
— U3YYEHHUE TEOPETHUYECKUX W MPAKTUYECKUX ACIIEKTOB HAyYHOI'O IMMO3HAHWUS W HAYy4YHO-
HCCJIEI0BATENBCKOM €S TEIbHOCTH;
— (dopmupoBaHUE TPEACTABICHUS O CHUCTEME METOJOB HAyYHOTO HCCIEIOBAHMS,
METOJIUKH OpPTaHU3AIMH HAYYHO-UCCIIEI0OBATEIHCKON paboThI;



— Dpa3BUTHE TNPAKTUYECKUX YMEHUH OOydYaroIIuMXcsi B TMPOBEACHUU HAYYHBIX
UCCIICZIOBAHUM, aHAJIM3€ IOJYYEHHBIX pPE3YyJbTaTOB M BBIPAOOTKE pPEKOMEHAALMN IO
COBEpPIIEHCTBOBAHUIO MPAKTUKN OPTaHU3ALNUN PaOOTBHI;

— W3y4YEHHE CTPYKTYpbl, TEXHOJIOTUH IIOJyYE€HUS U OKCILIyaTallMOHHBIX CBOMCTB
MHHOBALIMOHHBIX MAaTEPUAJIOB JJIS 3JIEMEHTOB MH(POPMALMOHHBIX CUCTEM M TEXHOJIOIMH
00paboTKK LKU(POBOro KOHTEHTA, UX MPEUMYILECTBAX U MEPCIEKTUBAX;

— IPUMEHEHUE TEOPETUUECKUX 3HAHUM U MPAKTUYECKUX HABBIKOB /ISl PEIICHUs Hay4YHO-
TEXHUYECKHUX 3a/1a4 B Oyayiel npodhecCHOHAIbHON AESTEIIbHOCTH.

2. Mecto mucunminnbl B crpykrype OOII 6akanaBpuara.
Huctunnmaa  «Hay4Hble  acmekThl W TIEPCICKTHUBHBICE  MaTepUalbl B
UHPOPMAIIMOHHBIX TEXHOJOTHSIX» OTHOCHTCS K YHCIY €CTECTBEHHOHAYYHBIX YYCOHBIX
JTUCIHUIUIMH 00si3atensHoi yactu Onoka (b1) ocHOBHOW 00pa3oBaTesbHOM MPOTpPaMMBbl
OakanaBpuara.

Jucrmmummaa  «HaydHble  acmekTl W TEPCTICKTUBHBIE — MaTepuaibl B
WHOOPMAITMOHHBIX TEXHOJIOTHSX» B3aMMOCBSI3aHA JIOTUYECKH W COJEPIKaTeIbHO-
METOJIMYECKHU CO CIAESAYIOIUMU AUCIUITTHHAMU U nipakTukamu OOIT:

8 6a30601 yacmu

— nH(GOPMAIIMOHHBIC TEXHOJIOTHH;

— UHCTPYMEHTAJIbHBIC CPE/ICTBA MH(DOPMAIIMOHHBIX CUCTEM;

8 8APUAMUBHOU YaACTU

— UHTEJUIEKTyaTbHBIE CUCTEMBI U TEXHOJIOTHH;

— METOJIBI ¥ CPEACTBA MPOSKTUPOBAHUS MHPOPMAITMOHHBIX CHCTEM U TEXHOJIOTHIA.

3. IlepeueHs MIAHMPYEMBbIX Pe3yJabTATOB 00y4eHUsI N0 TUCIUILIHHE,
COOTHECEHHbIE C IVIAHUPYEMbIMH Pe3yJIbTATAMH 0CBOCHHSA
o0pa3oBaTe/IbHOM IPOrPaMMBI.
B pesynbraTe ocBOEHUS AUCHUILUIMHBI y 00ydaroumxcs pOpMUPYIOTCS CIEAYIOLINE
KOMIIETEHLMHU U JTOJKHBI OBITh JOCTUTHYTHI CIEAYIOUINE Pe3yIbTaThl 00yUeHHUs KaK dTal
(opMHpPOBaHUS COOTBETCTBYIOIINX KOMITETEHUIUMA:

Koo PesyabTarsl ocBoennss OOIT Ilepeyennb MIaHUPYEMBIX pe3yabTAaTOB
KomnemeHuuu Coldepoicanue KomnemeHyuu 00y4eHusI M0 TMCIUIINHE




OIIK-1 CriocoGHOCTh TPUMEHSTH *  3Hamp:

€CTCCTBCHHOHAYYHBIC U - METOJOJIOTHYCCKHEC OCHOBBI HAyYHOI'O
0O0IIeNH)XEHEPHbIE 3HAHUS, METO/IbI HUCCIEN0BAHUA, 0COOEHHOCTH Hay4HOIo
MaTeMaTHICCKOI0 aHaIM3a U ITO3HAHMS, JIOTUKY HaYy4YHOT'O ITIO3HAHUS U
MOJICTMPOBaHUs, TCOPETUICCKOTO U | MCCIEq0BaHNUS;

SKCIICPUMCHTAJIIBHOT'O . ymemb:

HCCIIC0BaHNA B - (opmynupoBats Lenb, 3aJa4H, OOBEKT,

PO(PECCHOHANIBHON NEATENBHOCTH. MpeaMET, TUIIOTE3y HAyYHOH paboThl U
IPUMEHSTh €CTECTBEHHOHAYUYHbIE U
OO0IIEeNH)KEHEPHBIC 3HAHUS B
poQecCUOHAIBHON AEATEIbHOCTH;

*  g1ademo:

- MeToaMHu 00pabOTKH U MPE3CHTAIH
Pe3yIbTaTOB HKCIEPUMEHTAIBHBIX
UCCIIEOBAHU.

4. CTpyKTypa H coJep:kaHHue TUCHHUILIMHBI.

OOmast TpyI0EMKOCTh JUCIMILIMHBI COCTABISIET 3 3aY€THBIX €IUHHIIBI, TO €CTh
108 akagemuueckux yaca (M3 HUX 54 yaca — caMOCTOsITeNIbHAs paboTa 00yUJaIOITIXCS).

Paznmenst mucumrmummbabl «HayuHble acmekTsl M TEPCHEKTUBHBIE MaTepUANbl B
MH(GOPMAITMOHHBIX TEXHOJIOTUAX» HM3Y4YalOTCS Ha MEPBOM Kypce BO BTOPOM CEMECTpE:
aekimu — 1 gac B Hememo (18 wacom), naboparopHbie paboThl — 2 vac B Hezaeno (36
4acoB), (hopmMa KOHTPOJIS — 3a4eT.

CtpykTypa U cojaepkaHHe TUCHUIUIMHBI «HaydHble acmeKkThl U MepCreKTUBHBIC
MaTepHalibl B UH()OPMAIIMOHHBIX TEXHOJOTUAX» IO CPOKAM U BUAAM paOOThl OTPaKEHBI B
Ipunoxenun 1.

Conep:xanne pa3aejioB IMCHUAIINHBI.

Pa3znen 1. Jransl U coep:kaHue HAYYHO-UCCIIEI0BATEILCKOI Ppad0ThI

Bei6op 00BEKTOB wuccienoBanus. MaTepuanbl, KOMIUICKTYIOIIUE, YCTPOWCTBA,
IPOLECCHl U TEXHUYECKUE CUCTEMBI;

O6ocHOBaHME HEOOXOJMMOTO HWHCTPYMEHTapHs (obopynoBanue, CTaHKH,
pUOOPBI, THCTPYMEHTBI, METOJIMKH, ITporpamMMmbl OBM);

Taktuko-texanueckue TpedoBanus (TTT) k pesynapTaTam BBITIOJIHEHHWE HAY4YHO-
HCCJIEZIOBATEILCKON PabOTHI 10 HA3HAUEHUIO;

Texnuko-skoHomuueckoe  obocHoBanue  (TDO)  BHIMOTHEHUS  HAYYHO-
MCCJIeI0BATEIHCKOM pabOTHI;

CocraBieHre mTpOrpaMMbl OOECICUYCHHUS] HAACKHOCTH TIPU OKCIUTyaTallMd |
MIPUMEHEHUH pa3padaThIBAEMbIX O0OBEKTOB;

[TpoBenenre nHGOPMALIMOHHOTO OUCKA U MATEHTHBIX UCCIIEIOBAHUM;

DTanbl U COAEpKaHUE IKCIIEPUMEHTAIIBHBIX PadoT;

[lepeuenp nokymeHTOB pa3pabdarbiBaeMbix B HUP;

DopmyIMPOBKA BBIBOJAOB U PEKOMEHIALINN;

CocraBnenue OHT/] mo I'OCT.



Pa3nen 2. JIuteparypHoe opopMiieHHe M MyOTUYHAS 321UTA HAYYHBIX padoT

Te3ucs! noknana Ha koHpepeHuusx. Joknan. Hayunas crates. O030pHast Hay4yHast
ctatbd. MoHorpagus. OCOOEHHOCTH MOATOTOBKU CTPYKTYPHBIX YacTel Hay4yHBIX padoT.
OdopmieHne CTPYyKTYpHBIX YacTell HaydHbIX paOoT. YHUBepcallbHas JeCSITUYHAs
kinaccuukanus nyonukauuid. CTpykTypa Hay4dHbIX MyOnMKanui v 10KiIan0B. Beenenue,
aHHOTAIMs, KJIIOUeBble clioBa, pedepat. Mcnonb3oBanue u odpopmieHre uutaT. CCbUIKH
B TEeKCTe M odopmieHue 3auMcTBOBaHUil. OdopmieHne NPUIOKEHUH M 3aMEYaHUH.
Cranmapt odopmiieHUS CIUCKAa JUTepaTypel M JAp. HCTOYHUKOB. (OCOOEHHOCTH
MOJITOTOBKM K 3allUTe HAay4YHbIX paboT. TpeboBanuii u 0OCOOCHHOCTH O(OPMIICHUS
Hay4yHbIX Ipe3eHTanuu. IIpoBepka TEKCTOB W  WIUIIOCTpAaUMy  [POrpaMMamMu
«AHnTumnaruary. PeneHsupoBanue ctareil B IEPUOANYECKUX HAYUHBIX )KYpPHAIAX.

Paznen 3. Ilonsatne m KiIaccupukamuss MaTePUATIOB HHE(OPMAIMOHHBIX
cucTEM

[TpoBoasimue matepuansl. Ouznyueckas MPUpPoia SIEKTPOIPOBOJIHOCTA METAIIIOB
U HEMETAJUIMYECKUX MaTEepUaloB. 3aBHCUMOCTb 3JIEKTPOIPOBOAHOCTH METAJLUIOB OT
TEMIIEpaTypbl. DJIEKTPUYECKUE CBOMCTBA METAJUIMYECKUX CIUIaBOB. CONMpoTHBICHUE
IIPOBOJIHMKOB Ha BBICOKMX 4YacTOTax. CONpPOTUBIIEHHE TOHKUX METAIIMYECKHUX IJICHOK.
Pasmepnbiit a3pdext. Kontakteie siBiaeHus: B MeTaiuiax. CBEpXMpPOBOISAIINE METALIBI U
craBbl. CrnenmanbHble criaBbl. CrutaBel juist Ttepmoniap. CrutaBel ISl KOPITYCOB
npubopoB. TyromnaBkue Metamwisl. biaropoansie metamwisl. [Ipunon. Hemerammueckue
MPOBOJIAIINE MAaTEPUAIIBI.

[TonynpoBogHUKM U  TMOJYNPOBOJHUKOBBIE coenuHeHus. Krnaccudukanms,
CTPYKTypa, CBOWCTBA, METOIbl  HCCIECIOBAaHUA W  TEXHOJIOTUM  MOJy4YEHUSA
MOJIyTIPOBOJIHUKOBBIX MaTeprasioB. COOCTBEHHbIE W MPHUMECHBIC MOIYIPOBOIHHUKH.
TemmneparypHasi 3aBHCUMOCTb KOHIIEHTpAaluu HocuTenerd 3apsiaa.  [loaBHKHOCTH
HOCHUTENIEH  3apsAla B TOJYNPOBOAHHKAX  ODJIEKTPOPU3UYECKUE  SIBICHHUS B
noaynpoBogHukax dotonpoBoauMoCTh. JIroMuHECHEeHIMA. TepMO3JIEKTPOABUKYIIAS
cuwta. Oddexr Xomma. Dddexkr [N'anna CTpykTypa, CBOMCTBA, MOJYyYE€HHUE, METOJbI
UCCIICIOBAaHUSI W OOJacTH TPHUMEHEHHS KpPEMHHUS, TepMaHusi, KapOuj KpeMHUs.
[TonynposoanukoBeie coequHenus Alll BV, All BVI, AlV BVI u tBepabie pacmiaBsl Ha
nx ocHoBe. CTpyKTypa, CBOMCTBA, TEXHOJOTHM IOJIYYCHHS], METOJbl UCCIICIOBAHUSA U
obsacti npuMeHeHUs. TEeXHONOrMU TMOJArOTOBKM U OOpabOTKM TMOJYIMPOBOJHUKOBBIX
MarepuayoB. Pe3ka nmosynpoBOAHUKOBBIX MaTEPUAIIOB.

JMPAeKTpUKY, MArHUTHBIE MaTepuajibl, MOHOKPUCTAJUIMYECKUE MaTepHUalbl.
CtpykTypa, CBOMCTBA, TEXHOJIOTUH MOTyUYeHUsI U 00siacTu nmpuMeHenus. Knaccudukarms
1 OCHOBHBIE CBOMCTBA JMAJIEKTPUKOB. DJIEKTPONPOBOJHOCTh JUANEKTPUKOB. [lonmumepbl
B JJIEKTPOHHON TE€XHUKE U ONTOTEXHHKE. KOMMO3MIIMOHHBIE TMJIACTMACCHl U IUIACTUKHU.
DIIEKTPOU3OJALIMOHHBIE KoMmnayHabl. Heopranmueckue crekna. Cutamisl. Kepamukw.
AKTUBHBIE JUAJIEKTpUKH. Cernerosnekrpuku. IIbe3oanexktpuku. [IuposnekTpuku.
Qnektpethl. Kuakue Kkpuctaaibl. Marepuansl Jjisl TBEPAOTENIbHBIX J1a3€pOB. MarHuTHbIE
Marepuaibl. Knaccudukanuss MarHUTHBIX MaTepuUasioB. MarHMUTOMSITKHE MaTepHallbl.
MarnutotBepasie  marepuanbl.  CrnocoObl  MOJYyYEHHS]  MOHOKPHUCTAIMYECKUX



MaTepuayioB. BpIpaliuBaHHe MOHOKPHUCTAJUIOB M3 pacIulaBOB, pPacTBOPOB, TI'a30BOM
Cpelbl.

Paznen 4. UHHOBaUMOHHbIE MATePUAJIbl HAHO3JIEKTPOHUKH, HAHO(GOTOHHMKH,
U MOJICKYJISIPHOM 3JICKTPOHMKH: (pM3HYeCKHe NPUHLIMIIBI, CBOMCTBA, TEXHOJIOIMH

[lonsatue HaHomartepuasioB W HX BUAbL. PasmepHsie 3ddexTsl. BHyTpennue
pasMepHbie A3(G(EKTHI W WX TPOSBICHHWE. 3aBHCHUMOCTh OOBEMHBIX CBOWCTB,
TEIUIOEMKOCTH, TMapaMeTpOB KPHUCTANIMYECKOM PpEIIeTKH, TeMmmepaTypsl (ha30BBIX
NEPEXOJIOB OT pazMepa 4yacTUl HaHoYacTUl. CBOMCTBA HAHOMATEPHUAJIOB: YJIEKTPUUECKUE,
MarHuTHble U (EPPOMArHUTHBIE XaPAKTEPUCTUKH, OINTUYECKUE XAPAKTEPUCTHKU
HAHOCPEJl, MEXaHNUYECKUE XapaKTEPUCTUKHU JIUCIIEPCHBIX CpPEl, XUMHUYECKHE CBOMCTBA
HAaHOMAaTepualaoB. DHOJOrMYECKM aKTUBHBIE CBOMCTBA HAHOMATEPUAIOB. METObI
[IOJIyYCHUs] HAHOMATEPHUAJIOB:  MEXaHWYECKOIO0  JUCIEPIUPOBAHUS, HWHTEHCHUBHOU
IUIACTUYECKON  nedopMany, MEXaHOXUMHYECKUW, JETOHAIMOHHBIM CHHTE3 W
AJIEKTPOB3PbIB. MeToapl (U3NYECKOTO JUCHEPTrUPOBAHUS: PACIBUICHUE PaCIUIaBOB,
WCIIAPEHNA-KOHICHCAIUH, BaKyyM-CyOJIMMaI[MOHHbIE TEXHOJIOTUH MOy YEHUS
HaHOMAaTepuasjaoB, ra3odasHelii W  IIa3MOXUMHYECKMid  cuHTe3.  [lomyuenue
HAaHOMATEpPHUAJIOB C MCIOJIb30BAHUEM XMMHYECKHUX PEAKIUN: TEPMHUYECKOE Pa3IOKECHUE
U BOCCTAaHOBJICHHE, KOJUIOWIHO-XMMHYECKOE OCAXACHHUE, JIEKTPOXMUMHUYECKAA METOJ,
Merop Jlenrmroopa — bnomkerr. buonormdyeckne MeTOAbl MONMYYEHHs] HAHOPA3MEPHBIX
MarepuagoB. TEeXHOJOTMH TOJYyYEHHs KOHCOJMIMPOBAHHBIX  HAHOCTPYKTYPHBIX
MarepuaaoB. MeToapl MCCIEIOBaHWS M aTTECTAallMd HAHOMATEpUalOB. TeXHOIOruu
NOJy4YeHUs], (PyHKLIMOHAJIbHBIE CBOICTBA M MPUMEHEHUE H3ICIUN HaHODJIEKTPOHUKHU.
®opmHpoBaHHE KBAHTOBBIX TOUYEK IMOCPEICTBOM SNUTAaKCUU. MeToasl nuTorpaduu.
Metonbl monydeHust HaHOTpyOOK. DopMupoBaHHe HaHONPOBOJOK. CBoiicTBa U
NpUMEHEHHEe HaHOMPOBOJOB. Matepuansl U u3Aenuss HaHO()OTOHUKU. Marepuansl U
YCTPOMCTBA MOJIEKYJISIPHOM  3JIEKTPOHUKHA. MOJEKYJIBI-TPOBOAHUKH W MOJIEKYJIbI-
U30JATOPBI.  MOJIeKyIIbI-IHOoAbl.  MONEKyIbI-TPaH3UCTOPbL. MOJNEKYISpPHBIE DJIEMEHTHI
MTaMSTH.

5. O0pa3oBaTtejibHbI€ TEXHOJIOTHH.

Metonuka npenofaBaHusi IUCUMIUIMHBI «HaydHble acneKkTbl U MepCleKTHUBHBIC
Marepualibl B MH(QOPMAIMOHHBIX TEXHOJOTHSAX» M peaau3alus KOMIIETEHTHOCTHOTO
NOJIX0/la B M3JI0KEHWU M BOCIPUSATUU Marepuaja MpeayCMaTpUBAET MCIOIb30BAHUE
CICIyIONIMX AaKTUBHBIX W  WHTEPAKTUBHBIX  (OPM  TIPOBEICHUS  TPYIIIOBBIX,
UHAUBUAYAJbHBIX, AYAUTOPHBIX 3aHITHM B COYETAHMM C BHEAYJIUTOPHON paboOTOMl C
1eIbI0 POpMUPOBaHUS M pa3BUTHSI MPO(HECCUOHAILHBIX HABBIKOB 00YUYarOIINXCSI:

— MOATOTOBKA K BHITIOJIHEHUIO JTAOOPATOPHBIX pabOT B JaOOpaTOpUsIX BY3a;

— opraHu3anus M TPOBEJEHUE TEKYLIEro KOHTPOJIsA 3HAHUN O0Oydyarommxcs B
cdbopme O6JIaHKOBOTO TECTUPOBAHUS;

— HCHOJIb30BAHME MHTEPAKTUBHBIX (OPM TEKyIlIero KOHTpodass B Qopme
ayJIMTOPHOTO ¥ BHEAYTUTOPHOTO UHTEPHET-TECTUPOBAHMUS.

3aHATHS  JIEKLIMOHHOTO THIA COCTABISIIOT 33% OT 00bemMa ay JUTOPHBIX 3aHATUH.



6. OueHouHbIe cpeaCcTBA I TEKYLIEro KOHTPOJIS YCIeBaeMOCTH,
NPOMEKYTOYHOM aTTeCTALMH M0 UTOraM OCBOCHMS THCHUILVINHBI U y4eOHO-
MeToanYecKoe odecrneyeHre CaMOCTOSITeILHOM padoThl 00y4arOIMXCH.

B mpomecce oO0ydeHHs UCHOJIB3YIOTCS — CIAEAYIOMNAE OICHOYHBIE  (OPMBI
CaMOCTOSITEIbHOW palbOThl OOYYarOIIMXCS, OLEHOYHBIE CPENCTBA TEKYIIEro KOHTPOJIS
YCIEBAEMOCTH M MMPOMEKYTOUHBIX aTTECTAINI:

— TMOATOTOBKA K BBHIIOJHEHHIO JJAOOPATOPHBIX PadOT M MX 3aIIUTA;
— KOHTpPOJIbHBIE BONPOCHI M 3agaHusi B ¢opMe OIAaHKOBOTO M (MJIM) KOMIBIOTEPHOTO
TECTUPOBAHUS JUIsL KOHTPOJISE OCBOEHUS 00YUaIOIIMMHUCS PA3/1€I0B JUCLUILIINHBIL.

OOpa3ipl  KOHTPOJIBHBIX BOMPOCOB I MPOBEACHUS TEKYLIEro KOHTPOJISA

npuseieHb! B [Ipuiioxenun 3.

6.1. ®DoHJ OLIEHOYHBIX CPEACTB /ISl MPOBEIEHUs MPOMEKYTOYHOM
arrecTaliy 00y4arOUUXCH M0 JUCHUIIMHE,

6.1.1. IlepeyeHb KOMIETEHIMI ¢ YKa3aHMEM 3TANOB UX ()OPMUPOBAHMS B
npouecce 0CBOCHHs 00pa3oBaTe/IbLHON MPOrpaMMBbl.

B pesynbrare OCBOEHHUSI AUCHMIUIMHBI (MOIYs) (DOPMHUPYIOTCS CIEAYIOIINE
KOMITCTEHITHH:

Kona B pe3yabTarte ocBoeHHs1 00pa30BaTeIbLHOM NPOrpaMMbl 00y INIACSH
KOMIIETCHIINH HOJIZKeH 00J1a1aTh
OIlK-1 CrocoGHOCTh MPUMEHSTH €CTECTBEHHOHAYUHBIE U OOIIEHHKEHEPHBIE

3HAHMsI, METO/Ibl MaTEMaTHYECKOT0 aHaJIM3a U MOJEIMPOBAHUS,
TEOPETHUYECKOT0 U SKCIIEPUMEHTAIBHOIO UCCIIEIOBAaHUS B
npo¢eCCHOHANBHON AEATEIbHOCTH.

B nporecce ocBoeHusi 00pa3oBaTeIbHON MPOTpaMMBbl JaHHBIE KOMIIETEHIIUH, B TOM
YUCJI€ WX OTACIbHbIE KOMIIOHEHTBI, (OPMHUPYIOTCS TIOITAlHO B XOJI€ OCBOCHUS
OOyYarOIMIMMHCS JAUCIMIUIMH, TPAKTUK B COOTBETCTBHH C Y4Y€OHBIM IUIAHOM U
KaJIeHAapHBIM rpaduKoM yueOHOTro mpoliecca.

6.1.2. Onucanune nokasareJieil 1 KpUTEpHEB OLIEHUBAHUSI KOMIIETEH N,
(popMHUpPYyEeMBIX 110 HTOTaM OCBOCHMS IMCUMILINHBI, ONTUCAHME LIKAJI
OlLleHMBAHHUS.
[TokazareneM olleHMBaHUSI KOMIIETEHUIMI Ha Pa3IUYHbIX dTanax ux (HopMUpOBaHUS
ABIIICTCSL JTOCTHKEHHE OOYYaloIMMUCS IUIAaHUPYEMbIX pPe3yJbTaTOB OOYy4YEHHUS II0
JUCLIUIUIHHE.

Kpurepuu onennBanus

IToka3aTenan
2 3 4 5




OIIK-1 — CnocoOGHOCTh NMPUMEHSATh €CTECTBEHHOHAYYHBIE M OOIIEMH)KEHEpHBIC 3HAHUS, METOJIbI
MaTEMaTUUYECKOr0 aHaJIu3a U MOJIEIUPOBAHNUS, TEOPETUUYECKOIO U 3KCIIEPUMEHTAILHOIO HCCIIEI0BaHUS
B IPO(ECCUOHAIBHON AEATEIIHOCTH.

3HATH: OO0yyaromuiicst OO0yyarormuiics OO0yyaroruiics OO0yuaromuiics
E€MOHCTPHUPYET E€MOHCTPUPYET E€MOHCTPUPYET E€MOHCTPUPYET
Merogonornueckue | PPy A TPHpY A ThHpy A TPHpY
MIOJTHOE OTCYTCTBHE | HETIONHOE YaCTUYHOE MIOJTHOE
OCHOBBI HAYYHOTO
WJIN HEJJOCTaTOYHOE | COOTBETCTBHE COOTBETCTBUE COOTBETCTBHE
WCCIIEZIOBaHUS, eIVIO .
COOTBETCTBHUE CIIEAYIOINX CIIEAYIOIINX WX 3HAHUH
0COOEHHOCTH ALyTot AyrTom Aytort
HaY9HOrO CIIeTYFOIITIX 3HAHUH: 3HAHMA: METOIOJIOTHYECKUX
3HAHWH: METOJIOJIOTHYECKHX | METOAOIOTHYECKHX | OCHOB HAyYHOIO
MTO3HAHUSA, JIOTUKY
METOJOJIOTHYECKUX | OCHOB HAYYHOT'O OCHOB Hay4YHOTO HCCIIEZIOBAaHUS,
HAyYHOTO TIO3HAHUS .
OCHOB HayYHOTO WCCIIEZIOBAHUS, WCCIIEZIOBAaHUS, oco0eHHOoCTeH
Y UCCIICIOBAHMSI. . .
WCCIIEIOBAHUS, ocobeHHocTeit ocobeHHocTel Hay4HOI'O
0CcOOEHHOCTEH HAY4YHOTO HAY4YHOTO [TO3HAHUS, JIOTUKY
HAY4YHOTO MO3HAHUS, JIOTUKY MO3HAHUS, JIOTUKY HAYYHOT'O TIO3HAHUS
MO3HAHUS, JIOTUKY HAYYHOTO TIO3HAHMS | HAYYHOTO IMO3HAHUS | M UCCIEIOBAHMS.
HAYYHOTO TIO3HAHUS | ¥ MCCIIEOBAHUS. Y MICCTIEIOBAHWISL. CobogHO
1 UCCJICAOBAHMUS. Honyckarotcs Honyckarotcs Onepupyer
3HAYHUTEIIBHBIC HE3HAYUTENbHBIE MIPUOOPETCHHBIMH
OIINOKH, OIINOKH, 3HAHUSIMU.
TIPOSIBIISIETCS HETOYHOCTH,
HEIOCTAaTOYHOCTh 3aTPYAHCHUS TIPU
3HaHUMH, 10 Py aHAJTMTHYECKUX
MoKasarenei, onepauusx.
oOyJarormiics
WCTIBITHIBACT
3HAYUTETHHBIE
3aTpyJHEHUS TIpU
OTIEPUPOBAHUHU
3HAHUSAMHU MPH UX
MepeHoCce Ha HOBhIE
CUTYaIUH,
yMeThb: OOyuaromuiics He Obyuatomuiics OObyuatommuiics O0yuaromuiics
MeEeT HJIH B E€MOHCTPUPYET E€MOHCTPUPYET E€MOHCTPUPYET
DopMyTHPOBATE y 5 Al TpUpY Al TpUpY | TpUpy
HEJIOCTAaTOYHON HETIOJTHOE YaCcTHYHOE MIOJTHOE
11eNTb, 3a71a4H,
CTETIEHH yMeeT COOTBETCTBHUE COOTBETCTBHUE COOTBETCTBHUE
0OBEKT, MIPEaAMET, o
. OpMYJIHPOBAThH CJIeTYFOIITIX CJIeYFOIIUX CJIeTYFOIITIX
TUIOTE3y HAYYHOH PMYJHPp AYToI JLyTom JLyTom
paBoTH K 1elb, 3aa4H, YMCHHI: YMCHHIA: YMCHHU:
IIPHMEHATS O0O0BEKT, IIPEeIMET, (bopMyITUpoBaTh (bopMyIUpoBaTh (hopmynupoBath
TUIOTE3y HAYYHOU b, 3a7a9u eb, 3a7a9u b, 331a91
€CTECTBEHHOHAY4YH Yy Hay 1eIb, 3a]1atH, [eIb, 3a]1atH, LCIIb, 3a1aTH,
e 1 paboTHI U O0OBEKT, MPEeIMET, 0OBEKT, MpeIMET, O0OBEKT, MPeIMET,
IIPUMEHSTh TUIIOTE3Y HAYYHOU TUIIOTE3Y HAYyYHOU TUIIOTE3Y HAyYHOU
0OIIENH)KeHEPHBIS
SHAHMS B ©CTECTBEHHOHAYYH | pabOTHI U paboTH 1 padoThI U
. | Bleu MIPUMEHSTh MIPUMEHSTh MIPUMEHSTh
poheCCHOHATLHOM
OOIICHHKCHEPHBIC | €CTECTBEHHOHAYYH | €CTECTBCHHOHAyYH | €CTECTBEHHOHAYYH
JeSITeTHHOCTH.
3HAHUSA B bl U ble U bIC U
npoeCCHOHAILHON | OOIIEUH)KEHEPHBIE | OOINEMH)KEHEPHBIE | OOILICHHXEHEPHBIS
JIESTEITLHOCTH. 3HAHUSA B 3HaHUS B 3HAHUSA B
npodeCCHOHANIBHON | IPOdeCCHOHAIBHON | MPodheCCHOHAIBHOM
JIESITEITLHOCTH. JIeSITETLHOCTH. JIESTETLHOCTH.
HomnyckaroTcs VMeHUsa OCBOCHBI, CBobogHo
3HAYUTEIIbHBIC HO JIOTTYCKaroTCs orepupyer
OImunoOKH, HE3HAYUTEIIbHBIE prOOpPETEHHBIMHU
MPOSIBIISIETCS OIINOKH, YMCHHSMU,
HEJI0CTaTOYHOCTh HETOYHOCTH, MIPUMEHSIET UX B
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YMEHHUI, TI0 psiLy 3aTpyIHEHUS MPH CUTYyaIHUsIX
NOKa3aTeei, AQHAITUTUICCKUX MOBBIICHHON
oOyyaronuics oTepanusix, CIIO)KHOCTH.
UCTIBITHIBACT nepeHoce YMEHHMA
3HAYHUTEIHLHBIC Ha HOBBIE,
3aTPYAHCHUS IPU HECTaH/IapTHBIC
OTICPUPOBAHHUHI CUTYyaIUH.
YMEHUSIMH TIPH HX
MepeHoce Ha HOBBIC
CHUTYaIHH.
BJIAJI€Th: OO0yuaromuiics He OO0yyaroruiics OO0yyaroruiics OO0yuaromuiics B
MeTonamu BJIAJICCT WM B BJIJICCT METOIAaMH | YaCTUYHO BJIaJCET MIOJTHOM 00beMe
HEJ0CTaTOYHOM 00paboTKH U METOTaMH BJIaICET METOIaMHU
00paboTKH 1
CTETIeHH BJajeeT Mpe3eHTalNH 00paboTKH 1 00paboTKH 1
Mpe3eHTAIUH
D3y IBTATOB METOAaMH pe3yIbTaTOB NPE3CHTALN NPE3CHTALIH
SKCTICPHMCHTATbHbI 00paboTKH U SKCHEPUMCHTAILHEL | PE3yJILTATOB pE3yJIbTaToB
X HCCIIE HOBAHMIL. Mpe3eHTAIH X MCCIICIOBAHUI B OKCIIEPHMEHTAIBHEI | SKCTICPHMEHTAIIBHbL
pe3yNbTaToB HETIOJTHOM 00beMe, | X UCCIIeOBaHHH, X UCCIICI0OBAHUI,
IKCTIIEPUMEHTAILHBI | JOMYCKAIOTCS HaBBIKH OCBOCHBI, CBOOOTHO
X HCCIIEIOBAHU. 3HAYHUTEIHHBIC HO JIOYCKAKOTCS MIPUMEHSIET
OIIII/I6KI/I, HE3HAYUTCIIbHbBIC IMOJTY4YCHHBIC
IIPOABIIACTCA OHII/I6KI/I, HAaBBIKH B
HEIOCTATOYHOCTh HETOYHOCTH, CUTYaIUSIX
BJIaJICHUS 3aTPyAHEHU NIPU MOBBIILIEHHON
HaBbIKaMHU I10 PAOY AHAJIUTUYCCKUX CJIOXKHOCTH.
TOKa3aTeseH, onepauusx,
oOyJarormiics MepeHoce yMeHui
UCIIBIThIBACT Ha HOBEIC,
3HAYUTCIIbHBIC HECTaHJApTHLIC
3aTpyAHEHHUS TIPU CUTYaIUH.
IMPUMCHCHUN
HAaBBIKOB B HOBBIX
CUTYyaIHUsX.

[[xanpl OEHNBAHUA PE3YIBTATOB IPOMEKYTOYHOM ATTECTALIMU U UX ONHUCAHUE:
Dopma npomercymouHou ammecmayuu: 3auem.

Lpomesxcymounas ammecmayus obyyarowuxcs 6 opme 3avema npo8oOUMcs no
pe3yIbmamam 8bINOJHEHUs. 8CeX BUO08 YUeOHOU pabombl, NPeodyCMOMPEHHbIX VUeOHbIM
NIAHOM NO OAHHOU OUCYUNIUHe, NPU IMOM YYUMBIBAIOMCS De3)Ibmamvl MeKyuje2o
KOHmMpoasa ycnesaemocmu 6 meveHue cemecmpa. OyeHka cmeneHu O0O0CHUNCEHUS]
00YUAIOWUMUCS NIAHUPYEMBIX pe3ybmamos 00yUeHUs: o OUCYUNIUHe NpPOBOOUMCS
npenooasamenem, 8eOYWUM 3AHAMUSL NO OUCYUNTIUHE MeMOOOM IKCnepmHuol oyeHku. 11o
umozam NpoMedCymouHou ammecmayuu no OUCYUNIUHE BbICMABIAEMCS OYEHKA
«3a4meHo» UIU «He 3AUMEHOY.

K npomesxxcymounou ammecmayuu — 0ONycKaiomcs — MmMoOabKO — obOyuarouuecs,
BbINONHUBWIUE BCE BUObL YUeOHOU pabombl, npedycMOmMpeHHble paboyeli NpoSpamMMOou no
oucyuniune «Hayunvie acnekmuvl u nepcnekmusHvle mMamepuanivl 8 UHGOPMAYUOHHBIX
MEXHONo2UAX»  (NPOWIU  NPOMEINCYMOUHBILL  KOHMPOb, BbINOIHUIU 1AOOPAMOPHbLE
pabomui).



Ilkana
OUCHUBAHUSA

Onucanue

Buvinonnenvl 6ce 6uovl yuebHou pabomsi, npedycMompeHHbvle

VUEOHbIM NJIAHOM. Obyuarowutics 0eMoHCmpupyem
coomeemcmeue 3HAHUL, YMEHULl, HABbIKOB, NPUBEOEHHbIM 8
mabauyax  nokazameneu,  onepupyem — NpUOOpemeHHbIMU

3aumeno | 3HAHUAMU, YMEHUAMU, HABLIKAMU, NPUMEHSAEm UX 6 CUNYaAyusix
nosvluleHHoU crodcHocmu. [lpu smom moz2ym Ovimb O0onyujeHvl
He3HauumenbHvle OWUOKU, HEMOYHOCMU, 3ampyOHeHUs npu
AHATUMUYECKUX Onepayusix, nepeHoce 3HAHUU U YMeHUuu Ha
HOBble, HeCMAHOApPMHble CUMYAYUU.

He evinonnen ooun unu 6onee 6udog yuebHou pabomol,
npeoycmMompeHHblx YueOHbIM NJIAHOM. Obyuarowutics
OeMOHCIMpUpyem HenoaHoe COOMBEMCmeue 3HAHUL, YMeHUll,
HABbIKOB, NPUBEOEHHbIM 68 MabIuyax noxkazameJet, 0OnyCKamcs
3HauumenvHvle OWUOKU, NPOAGIAEMC OMCYMCMEUue 3HAHULL
VMEHUll, HaBblko8 No pady noxkaszamenel, 00y4arwuics
ucnvimovlgaem 3HauumesbHbvle 3ampyOHeHUs Npu ONepuposanuu
SHAHUAMU U YMEHUAMU NPU UX NEPEHOCe HA HOBble CUMYAYUU.

He 3aumeno

@DOoH/IBI OLIEHOYHBIX CPEACTB MpecTanieHbl B [Ipuinokenuu 2.

7. YueOHO-MeTOAHYECKOE U HH(OpPMAIHOHHOE o0ecneyeHHe TUCIUTTHHBI.

a) OCHOBHAaf JiUTEepaTypa:

1. boopos, B. U., Edpemon, H. ®., boxko, H. H., Konaparo A.Il. u ap.
Pa3paboTka  Hay4yHBIX M  TEXHOJOIMYECKMX  TMOJIXOJOB K  CO3JAHUIO
"MHTEJUICKTYaIbHOU" ynakoBku: MoHOrpadust / M-Bo oOpa3oBanusi u Hayku PO ;
®I'bOY BIIO "Mock. roc. yH-T nedatn umenu MBana ®enoposa". — M.: MI'VII
nmenn MBana ®@enoposa, 2011. — 545 c.

2. Bouakos, I''M. MatepuanoBeaeaue. Y4eOHHUK I CTY/I. BBICII. yueO. 3aBeacHui /
[".'M.Boinkos, B.M.3yeB — M.: uznatensctBo Akanemusi, 2012, 400 c.

3. Kongparos, A.Il., bengpa, A.®., boxko, H.H. u ap. ®uszuka u xumus
MaTepuaioB U TEXHOJOTHYECKHUX IMPOLECCOB B MOJUrpapuu M yMakoBKe: YUOHOE
nocooue; I'bOY BIIO "Mock. roc. yH-T neuati umenu Mana degoposa". — M.:
MI'VII umenn UBana demopona, 2012. — 350 c.

4 . MapkoB, B. ®. Matepuaibl COBPEMEHHOM 3JCKTPOHUKHU: yueOHOe mocodue / B.
®. Mapkos, X. H. Myxamemzsuos, JI. H. Mackaesa ; [mox oOmi. pex. B. .
MapxkoBa]; M-Bo oOpazoBanus u Hayku Poc. ®@enepanuu, Ypan. genep. yH-T. —
ExarepunOypr: M3n-so Ypan. yu-ta, 2014. — 272 c. — ISBN 978-5-7996-1186-
6.Pexxum nocryma: http://hdl.handle.net/10995/28841
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0) TOMOJIHUTEJIbHAS JIUTEepaTypa:

1. Toaok, KO.U. 3ammra MHTEIEKTYaIbHOW COOCTBEHHOCTHM M TMATEHTOBEJCHUE !
yueOHoe mocooue [Dnektponnsiii pecypc| / HO.M. Tonok, T.B. Tonok; M-Bo
oOpa3oBanus U Hayku Poccun, Kazan. Han. uccnen. TexHoi. yH-T. — Kazanb: U3n-
Bo KHUTY, 2013. — 296 c.(http://www.knigafund.ru/books/186917).

2. lronsikoB, B.U. OCHOBBI TEXHHYECKOTO TBOPYECTBA W MATEHTOBEICHMS.
WNuremnekTyansHasi COOCTBEHHOCTb, H300peTeHHss B mnojurpaduu: ydeOHOe
nocobue JUis CTYJIEHTOB BY30B, oOydaromuxcsi mo Hampasienuo 151000 —
Texnonornyeckne wMammHbl U obopymoBanme / B.M. IlromskoB; M-Bo
obpazoBanus u Hayku P®, ®I'BOY BIIO "Mock. roc. yH-T nieyatu umeHu VMBana
®enopona". — M.: MI'VII umenu MBana ®enoposa, 2012. — 221 c.

3. I'mymenko, A.I'. Hanomarepuansl U HaHOTEXHOJNOTUHU: yueOHOe mocobue /A.T.
['mymenko, E.I1. I'mymenko. — Camapa: ®I'OBYBO III'YTU, 2017. — 269 c. Pexxum
JocTyna:
http://elib.psuti.ru/Gluwenko_Gluwenko Nanomaterialy i_nanotehnologii.pdf.

4. XoaonkoBa, H.B. TexHosoruss MaTepuaioB  JJICKTPOHHOW  TEXHUKH:
naboparopusiii npaktukym /H.B. Xomnonkoma, T.I'. IlluxoBa; MBaH. roc. Xum.-
TexHoJ. yH-T. — MHMBamoo, 2013. — 181 <c¢. Pexum mocryma:
http://www.isuct.ru/dept/nochem/tpmet/images/stories/met/TechMatET . pdf.

B) IPOrpaMMHoOe o0ecrneYeHne 1 HHTePHeT-Pecypcehl:
[IporpammHoOe obecrieueHue He MPeayCMOTPEHO.
HNuTepHeT-pecypesl:

1. Marepuanoseaenue. Kypc nekiuii: DnekTpoHHBIN pecypc. Pexum qoctymna:
http://narfu.ru/iet/divisions/ktkmim/literature/materialovedenie_kurs_lektsiy .pdf,
CBOOOTHBIN.

2. Tomumepsr: DnekTponHbIil pecypc. Cait «Bukunenus. CBoOo1Has
SHIMKIONEAus». Pexxum noctyna: https://ru.wikipedia.org/wiki/TTomumepst,
CBOOOTHBIN.

3. TepMmoauHaMuKa XUMHUYECKUX MPOIECCOB: IJIEKTPOHHBIN pecype. Cait «Ppt-
online.org». Pesxxum noctyma: http://ppt-online.org/5733, cBoOoxHbIIH
[Tone3nbie yueOHO-METOANYECKHE U MTH(POPMALIMOHHBIE MATEPUAIbl ITPEICTABIICHBI

TaKX€ Ha calTax:
O6pazoBarenbHblil pecypc MHTepHeTa. [1aTeHThl B XMMUU U TEXHOJOTUH
http://www.alleng.ru./edu/chem.htm

8. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHue JUCIUNINHBI.

JIeKnMoHHBIC ayIUTOPWH, OCHAIICHHBIE KOMIUIEKCOM TEXHHUYCCKHUX CPEJICTB,
MO3BOJISIIOIINX OCYIIECTBIISITh MPE3EHTAIMU Yy4eOHOTO MaTepuaia: dKpaH, MepeHOCHOMN
MIPOEKTOP, HOYTOYK, 3BYKOBBIE KOJIOHKHU.

JlabopaTtopHbie PAaOOTHI BBITIOJHSIOTCS B CIEIUATM3UPOBAHHBIX JTAOOPATOPHUSIX
kagenpel u Hayuno-texuudeckoro IieHTpa «llomurpadudeckue M WHHOBAIMOHHBIC
TEXHOJIOTUW», OCHAIICHHBIX COOTBETCTBYIOIIMMHU CIICIUAIBHBIMUA TMPUOOpaAaMU U
000pyI0BaHHUEM.
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JImst  caMOCTOSATEIbHOM TOJATOTOBKH HCHOJB3YIOTCS HUMEIonuecss Ha Kademape
KOMITBIOTEPHI, AOCTYM K ceTh HTepHET (BO BpeMsi CaMOCTOSATEIbHON MOATOTOBKH).

B ydeOHOM mipolecce MCHOMB3YIOTCS CIEAYIONINE HArJISIHBIE TOCOOUS W
METOJIMYECKUE MATEPUAIIBIL:

- CJIalbl U CXEMBbI;

- TECTHI JJIsl KOHTPOJISI yCBOCHHSI MaTepraa no JUCUUILIAHE;

- BHUJEOMATEpHUAI

B pamkax u3yueHus kypca «HayuyHble acleKThl M TMEPCIEKTUBHBIE MAaTEpHUabl B
WH()OPMAIIMOHHBIX TEXHOJOTHUSAX» BO3MOXHO ITOCEIICHHE TEMAaTHYECKUX BBICTABOK U
CEMHHapPOB.

9. MeToanuyeckue peKoMeHIAIUM VIS CAMOCTOATE/ILHOM PadoThl
00y4aroImmuxcs.

B ocHOBe camocTosiTeNnnbHOM paboThl 00yUalOIIUXCs JIEKAT: COJepKaHue paboyeit
y4eOHOM MporpaMmbl, BOMPOCHI JJi MOJATOTOBKM K JaOOpPaTOPHBIM W KOHTPOJIbHBIM
pabotaM, a TaKXkKe CaMOCTOATEIbHOEC W3y4YEeHHE Ppa3/leyioB  JUCHUIUIMHBI  C
WCTOJIb30BAHUEM  OIMOPHOTO KOHCIIEKTa JIEKIIMHA, OCHOBHOM H JIONOJHUTEIBHOU
JIATEpATYpHI, a Takxke HMHTepHET-pecypcoB.

10. MeToanueckne peKoMeHAAUMH IS MPenoaBaTeis.

PekoMeHIyeTCsl IMUPOKOE HCIIOJIB30BAaHUE aKTUBHBIX W MHTCPAKTUBHBIX METOJIOB
oOydeHust, (POHIOB OIICHOYHBIX CPEICTB, BKJIIOYAIONIUX TECThI W THIIOBBIC 3aJlaHUS,
MO3BOJISIOIIME OICHUTD 3HAHUS, YMCHHS M YPOBEHB IPUOOPETCHHBIX KOMIICTCHITHIA.

Ha y1abopaTopHbIX 3aHATHAX PEKOMEHAYETCS IPUMEHEHHE 3apaHee pa3pad0TaHHBIX
0JIAaHKOB-OTUYETOB I10 padoTe.
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[Tporpamma cocTaBieHa B COOTBETCTBUU ¢ DenepalbHbIM TOCYAapCTBEHHBIM
0o0pa3oBaTeIbHBIM CTAaHAAPTOM BBICIIETO OOpa3oBaHHUS TIO  HAMPaBJICHHUIO
noarotoBkn  OakanaBpoB  09.03.02 «HWudopmMaumoHHbIE CHCTEMBI H
TEXHOJIOTHUI.

IIporpammy cocraBuiI:

1.T.H., ipodheccop /{7 Cae” /JLLH. JIucuenkosa/

Ilporpamma yTBep:kaeHa Ha 3acefanuu Kadeapbl «VHHOBAIMOHHbIE
MaTepHuajbl NPUHTMeAHAMHAYCTPUN» «29» aBrycra 2021 1., mpotokoi Ne 1

3apenytromuii kadenpoit UMII,
1.T.H., podeccop /e% /A.I1. Konnaparos/

IIporpamma corsiacoBaHa:
PyxoBomgutens OIl nanpasnenus 09.03.02

K.T.H. /I.A. ApcenTtbeB/




Ilpunoosicenue 1
CTpykTypa u cogep:kanue JMcUMILVINHBI « Hay4dHble aclieKThI M epCleKTUBHbIE MAaTepPHaJIbl B MHGOPMALMOHHBIX
TEXHOJOTHAX)
10 HanpaBJjeHuI0 NoaAroToBku 09.03.02 UnpopmanuoHHbIe CUCTEMbI U TEXHOJIOTHHU
Ipodnas noaroroBku KNUudpopmanuoHHble 1 ABTOMATH3UPOBAHHbIE CHCTEMbI 00pa00TKN MHGOPMAIIUU M YIIPABJICHUST
(0axanaBp)

Buabl yueOHoii padoTbl, dopm
BKJIIOYasi CAMOCTOSITEIbHYIO Buabl camocTosiTe/IbHOM padoThI bl

Paznen paboty o0y4arommxcs, o0yuaromuxcs arrect

Cemectp
ceMecTpa

Henensn

n prI[OCMKOCTb B Hacax alumn
J [II/C | J1a6 | CPC | KCP | K.P. [ K.IL | PTP | Pegepar | Kip | D | 3

n/n

Paznen 1. Dranbl M cogepkaHue
Hay‘lHO'I/ICCﬂe}IOBaTeﬂbCKOﬁ
padoThI.

Buibop 00beKmos UCCAEO0BAHUSL.
Mamepuano, KOMNJieKkmyloujue,
yempoticmea, npoyeccobl U mexHudecKue
cucmemol; ObocHosanue Heobxo0o0uMo2o
UHCMPYMEHMApUsL (0obopyoosanue,
CMaHKu,  npubopsvl,  UHCMPYMEHMDbL,
MemoOuKi, npozpammol OBM);
Taxmuko-mexnuuecxkue mpebosanust
1 (TTT) k pe3yrvmamam 6bINOAHEHUE 2 1 2 3
HAYYHO-UCCIe008AMENbCKOU pabombl no
HaszHayenuro;,  Texnuko-sKoHoMuyeckoe
obocHosanue (TO0) 8bINONIHEeHUS
HAYYHO-UCCIe008AMENbCKOU  pabombl,
Cocmasnenue npozpammvl 0becneyeHus
HAOEJCHOCU  Npu  IKCHIyamayuu U
npumeHeHuu paspabamwieaemvlx
00beKmos; Ilposedenue
UHPOPMAYUOHHO2O noucKka u
Namenmuvlx UCCie008anutl;, dmansl U
cooepoicanue IKCNEPUMEHNANLHBIX
pabom; Ilepeuens 0OKYMEHMO8




paspabamoléaemulx 8 HUP;
Dopmynuposxa 66160008 u
pexomenoayuii;, Cocmaenenue OHT/] no
TOCT.

Jlabopamopnas paboma
«OCHOBHBIC MaTPHYHBIE OTICPAIIAU
CIIOCOOBI TIOCTPOCHHUS
PErpECCUOHHBIX MOJIETEH.

Paznen 2. JlureparypHoe
opopmiieHHnE U nyoauvHasi
3allUTa HAYYHBIX PadoT.

Tesucvr Ooknada Ha KOHpepeHyusx.
Jloxnao. Hayunas cmamovs. Ob630pHas
HayyHas cmamwsi. Monoepagus.
Ocobennocmu n0020MOBKU
CMPYKMYPHBIX 4acmell HayuHvlx pabom.
Odopmnenue cmpykmypHoix — uacmet
HayuyHvlx  pabom. Vuusepcanvnas
decsmuunas Kaaccugurayus
nyonuxayui.  Cmpykmypa — HAy4HbuIX
nyoauxkayuii U 00K1ados. Beedenue,
anHoOmayusl, Koyesvle Cl08a, peghepam.
Hcnonvzosanue u ogopmnenue yumam.
Cevitku 6 mekcme U oQopmiecHue
3AUMCMBOBAHULL.

Jlabopamopnas paboma

«Ananus u npeodpa3zoBaHue
IKCIIEPUMEHTAIBHBIX  JTAHHBIX  C
UCIIONIb30BAaHUEM METOJa TJIaBHBIX

KOMIIOHEHT.
Paznen 2. JluteparypHoe
opopmiieHHE U nyoauvyHast

3alMTAa HAYYHbIX padoT.
Ogopmaenue npunodxceruii u

15




sameyanui. Cmanoapm ogopmienus
CRUCKa 1umepamypsl u Op. UCHOUYHUKOS.
Ocobennocmit N0020MOBKU K 3auume
Hayunvix pabom. Tpebosanuil u
0COOeHHOCIU OOPMIIEHUS. HAYYHBIX
npesenmayutl. 1lposepra mexcmos u
UNLTIIOCMPAYULi NPOZPaAMMAMU
«Anmunnazuamy. Peyensuposanue
cmameti 8 NEPUOOUYECKUX HAYYHBIX
JHCYPHANAX.

Jlabopamopnas paboma
«HGOpMAaIIMOHHBIN ITOUCK IO TEME
HIP».

Pa3znen 3. IlonsaTne u
KJIaccupuKans MaTePUAIOB
UHG(POPMALMOHHBIX CHCTEM.
IIposooawue mamepuansi. Qusuyecxasn
npupooa 31eKmponpo8oOHOCNU
Memanios U HeMemauluiecKux
Mamepuanos. 3a8ucumocms
2IEKMPONPOBOOHOCU MEMALL08 OM
memnepamypul. InekmpuiecKue
CBOUCMBA MEMATUYECKUX CHIABOS.
Conpomuenenue nposoOHUKO8 HA
svicokux uacmomax.. ConpomueneHue
MOHKUX MEMATULECKUX NIIEHOK..
Pasmepnoni s¢gpgpexm. Konmaxmuule
AGNEHUsL 8 MEMAILILAX..
Csepxnposoosaujue memannsl U CHIABHI.
Cneyuanvuvie cniagvl. Cniaswl 015
mepmonap. Cniassl 0Jis1 KOPpNycos
npubopos. Tyeonnasxue memainnvl.

16




brazopoonsie memannwl. Ilpunou
Hememannuueckue npogooaujue
Mamepuarnul.

Jlabopamopnas paboma
«MccnenoBanue TeMnepaTypHou
3aBHCHMOCTH yIE€JIHHOTO
conpotuBieHus u onpenenenre TKC
MIPOBOJTHUKOBBIX MaT€pPUATIOBY.

KP

Paznen 3. IHonsaTne u
KJIaccupukanus MaTepHuaJjioB
HH(POPMALHMOHHBIX CHCTEM.

THonynposoonuxu u noaynpoeooHuKogvle

COEOUHeHUA. Knaccuguxayus,
cmpykmypa, ceoticmeaq, Memoobl
UCCAEO08AHUSL U MEXHONI02UU NOTYYEHUS.
NOAYNPOBOOHUKOBHIX MaAmepuanos.
Cobcmeennvie u npuMecHble
NOAYNPOBOOHUKU. . TemnepamypHast
3A6UCUMOCTND KOHYeHmpayuu

Hocumeneu  3apsoa.  lloosuscnocme
Hocumeinel 3apaoda 6 NOJYNPO8OOHUKAX.
Dnexmpoghuzuueckue A671eHUs 8
NOAYNPOBOOHUKAX.

Domonpogooumocms. Jliomunecyenyus.
Tepmoanexkmpoosudicywas cuna.
Apgexm Xomna. Ogpgexm anna.
Cmpyxkmypa,  ceoticmea,  noJyueHue,
MemoObl  ucciedosanus U obracmu
NpUMEHEHUs. KpemHus., 2epmManus,
Kkapouo xpemuus. Ilorynpogoonuxosgule
coeounenus Alll BV, All BVI, AV BVI u
meepovle pAacniagbl HAd UX OCHO8e.
Cmpykmypa, ceolicmea, mexHoi02uu
NOMYHUeHUs, Memoobl UCCIe008AHUS U
obnacmu _ npumenenus.  Texnonozuu

17




Nn0020MoBKU u obpabomxu

NOMYNPOBOOHUKOBYIX Mamepuanos.
Pesxa NOIYNPOBOOHUKOBYIX
Mamepuanos.

10

Jlabopamopnas paboma
«OnpeneneHue TiIyOHHBI
HaApYIIEHHOTO CJIOS,
KpHCTaITIOrpapuuecKoil OprueHTalu!
MOJTYTIPOBOHHUKA U TIOBEPXHOCTHOU
TUIOTHOCTH J1€(DEKTOBY.

10

11

Paznen 3. IHonsaTne u
KJIaccupukanus MaTepHuaJjioB
UHG(POPMALMOHHBIX CHCTEM.
Luznexmpuxu, mazHummbvle
Mamepuanvl, MOHOKPUCMALIUYECKUE
mamepuanvl. Cmpykmypa, ceoticmea,
MexXHON02UU NOLYHeHUs U odaacmu
npumenenus. Knaccupurayus u
OCHOBHbIE CEOUCEA OUINEKMPUKOS.
DnexmponposooHoCcmb OUINEKMPUKOB.
THonumepul 6 21ekmponHOL MmexHuKe U
onmomexnuke. Komnosuyuonnvie
NIACMMACCHL U NAACHUKU.
DnexmpouzonAyuoHHbIe KOMAAYHOVL.
Heopeanuueckue cmexna. Cumannul.
Kepamuxu. Axmugnvie ousniexmpuxu.
Ceenemosnexmpuxu. [Ibezosnexkmpuxu.
Tuposnexkmpuxu. Inexmpemot. Kuokue
Kkpucmanvl. Mamepuanut 0na
meepoomenvhvlx 1azepos. Maznummuovie
mamepuanvl. Knaccugpuxayus
MACHUMHBIX MAMEPUATIOS.
Mazrnumomsckue mamepuanbi.

11
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Maenumomeepovie mamepuabl.
Cnocobvl nonyuenus
MOHOKPUCMALTUYECKUX MAMEPUATOS.
Buipawueanue monoxkpucmannos uz
PAcniasos, pacmeopos, 2a30601 cpeoul.

12

Jlabopamopnas paboma
«3yuenue CBOMCTB
JIUBJIEKTPUUECKUX MaTEpUaoB,
HCIIOJIb3YEeMBIX JJIs1 U3TOTOBJICHUS
U3J1eIui

TBEPAOTEIBHOMN 3JIEKTPOHUKUY.

12

13

Pasnen 4. UnHOBaLIMOHHBIE
MaTepUAaJibl HAHOIJIEKTPOHUKH,
HAHO(OTOHUKH, U MOJICKYJISIPHOM
3JIEKTPOHUKU: PU3MUYeCKUue
NPUHLIUIBI, CBOICTBA,
TEXHOJIOTHH.

IHonusmue Hanomamepuanog u ux 6uobl
Pasmepuvie  a¢phexmui.  Brympennue
pasmepHbvle dghexmpl U ux nposisieHue.
3asucumocms  00veMHBIX ~ CBOUCMS,
MenioemKocmu, napamempos
KPUCMANIUYECKOU peutemxu,
memnepamypol (hazoevix nepexo0os om
pasmepa uacmuy HaHouacmuy.
Ceoticmea HAHOMAMepuaos.
IleKmpuyecKue, MacHumHbie u
(eppomazHumnble  Xapaxmepucmuxu,
onmuyeckue Xapakmepucmuxu
Hanocpeo, MexaHuyeckue
Xapaxmepucmuky — OUCNEPCHbIX — CPeo,
Xumuyeckue ceolicmea
HAHOMAMepUuanos. Buonozuuecku
AKMUBHBLE CEOUCINBA HAHOMANEPUA08.

13
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14

Jlabopamopnas paboma
«OnpeneneHne ONTUYECKUX CBOMCTB
CTEKOID).

14

15

Paznen 4. UHHOBAIIMOHHBbIE
MaTepHuaJIbl HAHOJJICKTPOHUKH,
HAHO(OTOHMKH, U MOJICKYJISIPHOM
3JIEKTPOHUKU: PU3NUYeCKUue
NPUHIUIIBI, CBOICTBA,
TEeXHOJIOTHH.

Memoowl nonyuenus Hanomamepuanos:
MEXAHUYECKO20 OUCNePISUPOBAHLS,
UHMEHCUBHOU NIACMUYECKOT
depopmayuu, MmexaHoxumudeckut,
O0eMmoHaYUOHHbIL CUHME3 U
21eKmpos3puis. Memoowl huzuueckozo
QuCnepeupoBanus; pacnvlieHue
PACNIAB08, UCNAPEHUA-KOHOCHCAYUU,
BAKYYM-CYOTUMAYUOHHBIE MEXHOT0SUU
NONYyHeHUsl HAHOMAMEPUATO8,
2a30qhasubill U NAASMOXUMUYECKULL
cunmes. Ilonyuenue nanomamepuanos ¢
UCHONb30BAHUEM XUMUYECKUX PeAKYUIL:
mepMuiecKoe paznodiceHue u
soccmanosietue, KOJIOUOHO-
Xumuueckoe ocaxicoetue,
INEKMPOXUMULECKUL MEMOO, MEMOO
Jlenemiopa — broodacemm.
Buonozuueckue memoowvt nonyuenus
HAHOPA3MEPHBIX MAMEPUALO8.
Texnonozuu nonyuenust
KOHCOMUOUPOBAHHBIX

15
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HAHOCMPYKMYPHBIX MAMEPUATOS.
Memooul uccnedosanus u ammecmayuu
HAHOMAMepuaos.

16

Jlabopamopnas paboma
«MUKpPOCKOIIMYECKUIA aHATIU3
METAJUIOB U CILIABOB).

16

KP

17

Pa3nen 4. UHHOBaUMOHHBIE
MaTepHuaJibl HAHOJJICKTPOHUKH,
HAHO(OTOHUKH, U MOJICKYJISIPHOM
JIEKTPOHUKHU: (PU3NIecKme
NPUHIUIIBI, CBOICTBA,
TEXHOJIOTMH.

Texnonoeuu nonyuenus,
@yHKYyuoHabHble C8OUCMEA U
npumeHneHue u30enui
HanosnekmpoHuku. Popmuposanue
K6AHMOBLIX MOYEK NOCPEOCMEOM
snumaxcuu. Memoowl iumoepaghuu.
Memoowl nonyuenus Hanompyoox.
Dopmuposanie HaHONPOBOJIOK.
Ceoticmea u npumenenue
HaHonpo6o0os. Mamepuanvi u uzoenus
Hanogomonuku. Mamepuanvl u
YCMPpOUCmea MOLEeKYISIPHOU
aekmpoHuKuy. Monexkynvi-nposooHuKu u
MoneKynbl-uzoasmopwl. Monexynvi-
0uo0sl. Monexynvl-mpan3ucmopul.
Monexynsipule s1emenmol namamu.

17

18

Jlabopamopnas paboma
«HccnenoBanue 3MeKTPUUECKIX
napamMeTpoOB MOJIYITPOBOTHUKOBBIX

18

KP
Neo2
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MaTCpHralioB, UCIIOJIb3YEMBIX IJIA
HU3IrOTOBJICHUSA I/IS,I[CJ'II/Iﬁ
TBCpI[OTeJ'IBHOI\/II OJICKTPOHHUKUN.

(Dopma ammecmauyuu

19-
21

Bcero gacoB o JUCHHUIIIINHC

18

36

54

22




TpynoeMKoCTh AUCHHUILJIMHBI B 4acax
== - I} = =
o oL = s <
g & |Z%= s 3 = Z 2 Z=| Popma
) 3 . =SS E| 098 az| E Z =
®opma 2. d oF |REE| E| &35 82| o=| 52 E| uroroso-
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) =2 s =
U N’
108
Ounas 1 2 3 o4 18 36 o4 3auer
OO6mIast TPyI0EMKOCTh JUCITUTUTHHBI COCTABIIACT 3 3aUCTHBIX CIUHUIIBI.
Bup y4eOHoit paGoThI Bcero CemecTpsl
4acoB
2
Kounrakthasi padora(Bcero) o4 54
B Tom uucie:
Jlexuun 18 18
Jlaboparopusie padots! (JIP) 36 36
[Tpaktruueckue padotsr (I1P)
CamocrosiTeqibHast padoTa (Bcero) 54 54
B ToM uucne:
KontponbHas pabota 14 14
pyeue 6uodvl camocmosmenvHol pabomoi 10 10
(Pegpepamusnas paboma)
Bux npoMe:XyTOYHOI aTTecTAlU (32a4eT, IK3aMeH) 3au. 3ay.
OO1ast TPy 10eMKOCTb yac./3a4. ef 108/3 108/3
KonTakTHas paboTa, yachl
=
<
z
Beero IpakTn- § =
No HaumenoBanue TeM (pa3iesioB) Jla6opa- JecKHe g o
9acoB Jlexknuun S 'S
TOPHBbIE 3aHATHS, 5 a
paﬁoTbl CEMHHAPbI g
o]
Q
1. | Pazaea 1. DTambl U coepkaHue 22 2 8 12
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Hay4YHO-UCCIIEA0BATEIbCKON pabOTHI.
2. | Paspen 2. JluteparypHoe 22 4 4 14
odopmiteHue u myOarYHas 3aIuTa
Hay4HBIX padoT.
3. | Pasmen 3. [TousTre u 36 6 16 14
KJ1accu(uKalys MaTepHaIoB
MH(POPMALUOHHBIX CUCTEM.
4. | Pazgen 4. UHHOBAIMOHHBIE 28 6 8 14
MaTepHasbl HAHOIJIEKTPOHUKH,
HaHO(OTOHUKH, U MOJICKYJISIPHOM
JIEKTPOHUKHU: (PU3NYECKUE
MIPUHIIHIIBI, CBOWCTBA, TEXHOJIOTHH.
Bcero uacos B cemecTpe 108 18 36 54
Ne i/ | Ne paznena Haumenoanue nabopaTopHbIX padoT Tpyno-
T CLUTITUHBI €MKOCTb
(4ac.)
1 1 JI.P. 1. OcHOBHbIE MaTpHUHbIE ONIEPALIUU U CLIOCOOBI 4
' IIOCTPOEHUS PErPECCUOHHBIX MOJIEIIEH.
2 1 JL.P. 2. Ananu3s u npeoOpa3zoBaHUE SKCIEPUMEHTAIBHBIX 4
] JTAHHBIX C UCIIOJIb30BAaHUEM METO/1a ITIABHBIX KOMIIOHEHT.
3. 2 JL.P. 3. Nudopmarmonnsiii mouck no reme HUP. 4
JI.P. 4. UccnenoBanue TemnepaTypHOM 3aBUCUMOCTH
4. 3 yAEIBHOrO conpoTtuieHus u onpeaenenue TKC 4
POBOJJHUKOBBIX MaTEPUAJIOB.
5 3 JI.P. 5. ®u3uko-XxuMHU4YeCcKre METO Ibl 00paboTKU 4
' HOBEPXHOCTH MOJYITPOBOJHUKOBBIX MOJIOMKEK.
JI.P. 6. Onpenenenuie riryOMHBI HAPYLLIEHHOTO CIIOS,
6. 3 KpHCTAIIOrpagHuecKoi OpUEHTALINH MTOTYyTIPOBOTHUKA U 4
MOBEPXHOCTHOMH IMJIIOTHOCTU A€()EKTOB.
JI.P. 7. UccnenoBanue BIMAHMS peKUMa IIpoLiecca Ha
7. 3 CKOpPOCTb TPaBJIEHUS U Ka4E€CTBO IIOBEPXHOCTH 4
TIOJTYTTPOBOTHHKA.
JI.P.8. M3yueHue CBOMCTB IUAIEKTPUUECKUX MAaTEPUATIOB,
8. 3 HCIIOJIb3YEeMBIX JJIs1 U3TOTOBJICHUS U31ETUI 4
TBEPIOTEIBLHOMN IIEKTPOHUKH.
9. 3 JI.P. 9. OmpeneneHre ONTUYECKUX CBOMCTB CTEKOJ. 4
10 3 JL.P. 10. Metojpl u3yueHusi CBOMCTB TOHKUX IJIEHOK. 4
' OnpeneneHre TOMIMHBI HOTYYaeMbIX IUIEHOK.
11 3 JI.P. 11. HccnemoBanne oNTHYECKUX CBOMCTB TOHKHX 4
' IUIEHOK METAJUIOB U TOJIMMEPOB.
JI.P. 12. UccnenoBanue 3J€KTPUYECKUX MTAPAMETPOB
12. 3 IJIEHOK. VI3MepeHne 3IIeKTpUYECKOrO CONPOTUBIICHUS 4

ITIJICHOK.
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13.

JI.P. 13. MuKpOCKONMYECKUI aHAIU3 METAJIOB U
CILIABOB.

14.

JL.P. 14. VccnenoBaHue 3eKTPUUYECKUX ITAPAMETPOB
MOJIYITPOBOTHUKOBBIX MAaT€PUAJIOB, UCIIOJIb3YEMBbIX IS
W3TOTOBJICHUS U3JIEJIUN TBEPAOTEIbHOM 3JIEKTPOHHUKH.
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Ilpunoosicenue 2
MUHHUCTEPCTBO OBPA30OBAHHST M HAYKH POCCHIICKOI1 ®EJIEPAITUH

®EJIEPAJIBHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIGHOE YUPEXK/IEHHE BBICIIIETO OBPA3OBAHIISI
«MOCKOBCKHI MOJIUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHNH MOJIUTEX)

Hanpagnenue noarorosku: 09.03.02 Hugpopmayuonnvie cucmemot u mexnoiozuu

[Tpodunb: «MH(popManOHHBIE M ABTOMAaTH3UPOBAHHBIE CHCTEMBI 00pab0TKK MH(POpMAITIH
U yIIpaBIICHUS»
Dopma obyuenua: ounas
Buowi npogpeccuonanvroii desmenrbHocmu. Hay4HO-UCCIE008AMENbCKASA, NPOEKMHASA, NPOUBOOCHIBEHHO-
MEXHON02UYeCKas,

Kageopa: “HUHnHosauuoHHble Mamepuaivl npunmmeouaunoycmpuu’”

@OH/I OHEHOYHBIX CPE/ICTB

HO JUCHUITJIMHE

Hay4Hble acnieKThI M NIePCNeKTUBHbIC MATEPHAJIbI B HH(POPMAHOHHBIX

TEXHOJIOIrudax

CocraBuTean: 1o1eHT, 1.T.H. JIncnenakona JI.H.

Mockea, 2021 200
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MMOKA3ATEJ/Ib YPOBHSI COPMHUPOBAHHOCTH KOMITIETEHILIU!

Taonuua 1

Haquble ACIICKTLI M NICPCICKTUBHBIC MaTCPHUAJIbI B I/IH(l)OpMa]_lI/IOHHl)IX TCXHOJIOTUAX

@I'0C BO 09.03.02 UndopManuoHHBIE CHCTEMbI U TEXHOJIOTHH

B miporiecce 0CBOCHUS JaHHOW AUCIUTUTHHBI 00YYaroIUics (GOPMUPYET H JEMOHCTPUPYET CIICAYIONTHE
o01enpodgeccnoHaJIbHbIe KOMIIETCHIIUH!

KOMIIETEHIIUHA IlepeyeHb KOMIIOHEHTOB Texnonorusa |®opma CTeneHnu ypoBHeii 0CBOCHUSI KOMIIETECHIIUI
MNH- OOPMYJINPOB- ¢dopMupOBaH |[0OLIEHOYHOTIO
JEKC KA s cpeacTBa®*
KOMIIeTeHIH
171
OIIK-1 |Cnocoonocme 3HATD: ITeKITUH, 3, OJIP, lba3oBblif ypoBeHb
HPUMCHATE - METOJIOJIOTMYECKUE OCHOBBI camocroaren [T, - YMEET NPUMEHATH €CTECTBEHHOHAYYHBIE U
CCTCCTBCHHOHAYYHBIC U \HayqHOTO UCCIICIOBAHHMS, bHas pabora, [K/P 0OIIEMHKEHEPHBIE 3HaHUS B PO ecCHOHaTbHON
OOIIeHHKEHEHbIe 0COOEHHOCTH HAYYHOTO TIO3HAHKS, [1a00paTopH eI TeNbHOCTH
SHAHHA, MCTO/IBI NIOTUKY Hay4YHOT'O TO3HAHUS U bIC 3aHITHUS IloBbIIIEHHBIH YPOBEHD
MATCMATHHECKOTO MCCJICIOBAHUSI - YMECT IIPUMEHATh €CTECTBEHHOHAYYHBIE U
aHaimsa u YMerhb: OGIIIGHH)KeHepHLIe 3HAaHUA B HpO(i)eCCHOHaJ'IBHOfI
f;ie;iicziré?g,n | hOPMYIHPOBATE IIEb, S4TAYH, e TeIbHOCTH HA OCHOBE aHAJIN3a HICTOYHUKOB
bKciepuMenTatbHoro  [QOBEKT, IIPE/IMET, THITOTe3y JIUTEPATyPhI
FICCIIeIOBAHMS B HAy4YHOU PaOOTHI M IPUMEHSITh
MpogheCCHOHALHON €CTECTBEHHOHAYUYHbIE U
eSATETbHOCTH 0OIIIeNHKEHEPHBIE 3HAHUS B
npodeccrnoHambHON MeATENHPHOCTH
Biaaners:
- MeToJaMu 00pabOTKU U
IIPE3CHTAUN PE3YJILTATOB
PKCIICPHUMCHTAJIbHBIX I/ICCJ'IG,Z[OBaHI/Iﬁ

**- CokpareHus: popM OIEHOYHBIX cpeAcTB cM. B Tadmuie 2 DOC
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Taonuua 2

Hepeueﬂb OUCHOUYHbIX cpe()cms no ()ucuunﬂuue «Haylmue aACnéKmbol U nepCcneéKmueHvle mamepuaibl

6 um]mpmauuonn blX MEXHOJ102UAX))

HanmenoBanue [IpencraBnenue
No OICHOYHOTO Kparkas xapakTepucTHKa OlIEHOYHOTO OLEHOUHOTO CPE/ICTBA B
0C CpeacTBa CpeacTea ®OC
Otuer o biianku oTyeToB
J1aG0OpaTOPHOI CpencTBo mpoBepKH yMEHHUN TIPOBOIUTH ¢ pesy/IbTaTamu
paGote CaMOCTOATEILHYIO JJA0OPATOPHYIO BEIIOHEHS
1 (OJIP) paboTy U OLIEHUBATh YPOBEHb OCBOCHUS J1aGOpaTOpHOil PaboTbI
00yJaroIMMCs IPAKTUIECKMX HaBBIKOB ¢ MHIMBALYTbHBIM
U TEOPETUYECKUX OCHOB IO TEME 3a1aHIeM
KoHnTposnbsHas pabota (CDEIICTBO  TIPOBCDKM - yMCHMIi - IIPHMCHATH KoMmriekT KOHTPOJIbHBIX
2 MOJlyuYeHHbIC 3HAHWS [UIsl PELICHHs 3a7ad .
(K/P) 3aJJaHWH 110 BapHaHTaM
OTPEICTICHHOTO TUIIA TT0 TEME WUJTU Pa3/ieny
CpencTBO KOHTpOJISI — TMPEACTABICHHBIA B
CpOK  pedepar 1O  PEKOMEHIOBAHHOMN
PedeparuBHas  [remaTHKe pa3zenoB JUCITUTUTAHBI, Tematuka
3 paborta 0(OPMIICHHBIH B COOTBETCTBHUHU c
pedeparos
(PP) yYCTAHOBJIEHHBIMU TPEOOBAHUAMHU,
[TyOnuunas mpe3eHTanusi JOKIaja Mo TeMe
pedepara.
CpencTtBO  KOHTPOJISI  —  BBINIOJHEHUE
. MMCbMEHHOTO 3a7aHus (TecTa) Mo pasjeram Bompocsr o Temam /
4 [InceMeHHBIN OITpOC
(T) TUCIUIUTAHBL 7 OLEHWBAHMS CTEMEeHU | pa3JesiaM AMCHUIUIMHBL
[IOZTOTOBKA K BBINMOJIHEHAIO Ja00PATOPHBIX (TecToBbIE 3a1aHNMST)
paboT UM YCBOCHHUSI Pa3esiOB TUCIUILINHBL
3ader - ¢popMa MPOBEPKU 3HAHHI U HABHIKOB Bompocs o
5 3auer (3) 00y4JaroIMXCs, MOTYYSHHBIX Ha JEKIIMOHHBIX TeMam/paszenam
1 JTA0OPATOPHBIX 3AHATHIX JUCTIATLTAHBI
IMacnopT ¢oHaa 01IEHOUYHBIX CPEACTB MO TUCIUNIHHE
«Hayunuvle acnekmol u nepcneKmugHvle MAmepuaibl 6 UHMOPMAUUOHHBIX MEXHOI02UAX)
e Kon HaumenoBanue
/i KonTposupyeMble pa3ieibl AU CHUNIHHBI KOHTPOJIMPYeMOoii OLICHOYHOT' 0
KOMIIETEeHIINH cpeacTBa
1 | Paznen 1. Dmanot u codepsricanue nayuno- OITK-1 3, OJIP, K/P, T, PP
uccied08amenbcKoil padbomot
2 | Paznen 2. lumepamypnoe oghopmnenue u nyoauunasn OIK-1 3, OJIP, K/P, T, PP
3auiuma Hay4Hvlx paodom
3 | Pasnen 3. Ilonamue u Knaccugukayus mamepuaos OIK-1 3, OJIP, K/P, T, PP
UHPOPMAYUOHHBIX CUCHEM
4 | Pazmen 4 Hunosayuonnvie Mmamepuaol
HAHO0IIEKMPOHUKU, Hanogomonuxu, u OIK-1 3, OJIP, K/P, T, PP
MOJIEKYNAPHOUL IIEKMPOHUKU: duszuueckue
HPUHYUNDBL, CBOUCMEA, MEXHOI02UU
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1. TlepeyeHbr KOMIEeTEeHUIMIl C yKa3aHMeM 3TamnoB HX (OpMHpPOBaHMs B Npolecce OCBOCHHA
AUCUMIIIMHBL. @OPMbI KOHTPOJIsi GOPMHUPOBAHMS KOMIIETEH U

Jranbl
Komnerenuust Koz o dopmMa KOHTPOJIsSt (opmuposanmus
P1rocC (pa3nesnt
JUCHMILIMHBI)
Cnocobnocmp NIpUMEHSITH IIpomesKyTOYHBII KOHTPOJIb:
€CTECTBEHHOHAYUHbIE U 3auer
0OIIIEnHKECHEPHBIE 3HAHUA, OIIK-1 | Tekymuii KOHTPOJIb:
METO/IbI MATEMATHYECKOTO Ot4er no 1abopaTopHOii padore;
aHAII3a ¥ MOJEIUPOBAHUS, 0JIaHKOBOE TECTUPOBAHHUE;
TEOPETHIECKOTO 1 KOHTpOJIbHAS paboTa, pedepaTuBHast Bee pasnensi
AKCIEPUMEHTAILHOTO pabora.
HCCJICIOBAHUS B
npodeccuoHaIbHON
JCSITeIILHOCTH

2.Jloka3zaTem Hu KPUTCPUH OLCHUBAHUA KOMHETeHI[I/Iﬁ npu HU3Yy4YCeHHMH AUCUHMIUVIMHBI, OIMUCAHUHEC
IIKAaJ OICHUBAHUA

2.1 Kputepuu ouleHKH OTBETa Ha 3a4eTe
(popmupoBanune kommnerenuuii OITK-1)

3a4YTEHO:

OpU OTBETE Ha MpPEUIOKEHHbIE BONPOCHI OOYyYaroLMiics JEeMOHCTPUPYET CHCTEMHBIE
TEOpPETUYECKNE 3HAHMS, BJIAJeeT TEPMHUHAMH, JEINAaeT apryMEHTHPOBAaHHBIE BBIBOJBI M 000OIICHWS,
MIPUBOJIUT MPHUMEPHI, MOKA3BIBAET CBOOOIHOE BIIAJIEHHE MOHOJIOTUYECKOM Peublo M COCOOHOCTh OBICTPO
pearupoBaTh Ha YTOYHSIOINE BOTIPOCHL;

oOyvaromuiics Ha JOCTaTOYHOM YPOBHE 3HAET METOAOJIOTUYECKHE OCHOBBI HAyYHOTO
WCCIIEIOBaHMUs, OCOOCHHOCTH HAyYHOTO TIO3HAHMS, JIOTUKY HayYHOTO ITO3HAHUS M UCCIICIOBAHMS.

He 324TeHO:

o0yJaroImuiics JTeMOHCTPUPYET HE3HAHHE TEOPETUYECKHUX OCHOB IpEeaMeTa, He YMeEeT JenaTh
apryMEHTUPOBaHHbIE BBIBOJBI U NMPHBOAMUTH NMPHUMEPHI, MOKA3bIBACT CJIa00€ BIIaJI€HUE MOHOJOIHMUYECKON
peublo, He BIIAJICET TEPMUHAMH, MTPOSIBIISIET OTCYTCTBUE JIOTMYHOCTH ¥ TIOCIIEIOBATEILHOCTH M3JI0KEHUS,
JienaeT OMIMOKU, KOTOphle HE MOXKET HCIPABUTh JlaXke NMPH KOPPEKLUHU IpernoiaBaTeseM, OTKa3blBaeTCs
OTBEYATh HA JOMOJHUTEIBHBIE BOTIPOCHI.

oOyyaromuiics He 3HAeT METOJOJIOTHUECKHE OCHOBBI HAYYHOT'O HCCIIE0OBaHMS, OCOOCHHOCTH
HAYYHOTO MMO3HAHUS, JIOTHKY HAYYHOTO TIO3HAHUS U MCCIEJOBAHUS
2.2 Kputepuu oueHkH padoThbl 00y4aroierocst Ha JadopaTopHbIX 3aHATUSIX
(dopmupoBanue komnerenumii OITK-1)

«5» (OTIIMYHO): BBIIOJHEHbI BcE JIaOOpaToOpHbIE pabOTHI, MPEIyCMOTPEHHbIE IIIAHOM,
oOyuaronuiicst 6e3 omuoboK caenan HeoOX0UMbIE PacyeThl M TPAaMOTHO HaIMcall BEIBOJBI K paboTaM.

«4» (XOpolIo): BBHINOJHEHBI BCcE JIAOOpAaTOpHbIE pPabOTHl, MPEIYCMOTPEHHBIE IIJIAHOM,
o0yyarommiics ¢ KOPPEKTUPYIOIMMH 3aMEYaHHsIMU TIperojiaBaTens cieial HeoOXOAWMBIE pacueThl U
TPaMOTHO HaIMcall BBIBOJIBI K paboTam

«3» (YAOBJIETBOPHMTEJIbHO): BBHINOJHEHBI BCe Ja0opaTopHble paboThI, MPETyCMOTPEHHBIE
TUTAHOM, C 3aMEYaHUSIMH TpenojaBareNs OOyYaloUuics cenal HeoOXOJAWMBIE pacyeThl M HaIHcal
BBIBOJIBI K paboTam.

«2» (HeyHOBJIETBOPHUTEIbHO): OOYYAIOMIMKCS HE BBHIMOJHWI WM BBITOJHWI HEMPABHIEHO
nabopaTtopHble pabOThI, MPETyCMOTPEHHBIE TUIAHOM; HE cliesial HeoOXOAMMBIE pacdeThl U He Hamucal
BBIBOJIBI K paboTam.
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2.3. Kputepun oneHku 0J1aHKOBOT0 TECTUPOBAHUSA
(¢popmupoBanue komnerenumii OITK-1)

bnankoBoe TecTHMpOBaHHE OLEHMBAETCS B COOTBETCTBHUHM C IPOLIEHTOM IIPABWJIBHBIX OTBETOB,
JAHHBIX 00YYarOIIMMCS Ha BOIIPOCHI TECTA.

CrangapTHas 1IKaja COOTBETCTBUS PE3y/IbTaTOB TECTUPOBAHUS BHICTaBIsIEeMOl 0ayIbHOM OlLIEHKE:

- «OTIMYHO» - CBBIIIE 85% MpaBUILHBIX OTBETOB;

- «xopowoy» - ot 70,1% 1o 85% npaBuIbHBIX OTBETOB;

- «YJOBJIETBOPUTEIBHO» - OT 55,1% 110 70% npaBUIIBHBIX OTBETOB;

- oT 0 10 55% npaBUIIBHBIX OTBETOB — «HEYIOBIETBOPUTEIBHOY»

PersiamMeHT TecTUpOBaHUS BKIHOYAET:

- KOJIH4YeCTBO BOpocoB — 20;

- MIPOJOKUTENBHOCTD TeCTUPOBaHUs — 60 MUHYT;

«5» (OTJIMYHO): TECTHUPYEMbIN JIEMOHCTPUPYET CHUCTEMHBIE TEOPETUYECKHE 3HAHUS, BIAJEET
TEPMHHAMU U 00JIaJ]aeT CIOCOOHOCTHIO OBICTPO pearupoBaTh Ha BOMPOCHI TECTA.

«4» (X0pomIo): TECTHPYEMbII B LEJIOM JEMOHCTPUPYET CHCTEMHBIE TEOPETUYECKHE 3HAHUS,
BJIa/ieeT OONBIIMHCTBOM TEPMUHOB U 00J1a/1a€T CIOCOOHOCTHIO OBICTPO pearupoBaTh Ha BOIIPOCHI TECTA.

«3» (Y10BJIETBOPUTEJIbHO): CHCTEMHBIE TCOPETHUECKHE 3HAHUS Y TECTHPYEMOTO OTCYTCTBYIOT,
OH BIIa/Ie€T HEKOTOPBHIMU TEPMUHAMH U Ha BOIIPOCHI TECTA pearupyeT JOCTATOYHO MEJICHHO.

«2» (HeyIOBJIETBOPUTEJbHO): CHCTEMHBIE TEOPETUYECKHE 3HAHHUA Yy TECTHPYEMOTO
OTCYTCTBYIOT, TEPMUHOJIOTHEH OH HE BIIAZICET U Ha BOIIPOCHI TECTA pearupyeT MeAJICHHO.

2.4. Kputepuu OolleHKH KOHTPOJIbHOI padoThI
(dopmupoBanue komnerenumii OITK-1)

KontponbsHas paboTa BBHINOJHIETCA MO BapuaHTaM, BKIIOYAET MSATh BOMPOCOB MO H3yUYEHHOMY
MaTepuaty ¥ OLEHUBACTCS B COOTBETCTBHH C IPOLIEHTOM MPaBUIIbHBIX OTBETOB.

- «OTJIMYHOY - CBBIIIE 85% MpaBUIBHBIX OTBETOB;

- «xoporto» - oT 70,1% no 85% npaBUIIbHBIX OTBETOB;

- «YIOBJIETBOPUTEITBLHO» - 0T 55,1% 1o 70% npaBUIBHBIX OTBETOB;

- ot 0 10 55% TpaBUIIbHBIX OTBETOB — «HEYIOBJIECTBOPUTEIHHOY

Kaxaplit BOnpoc KOHTPOJIbHOM pabOThl OLIEHUBAETCS MO NATHOAIBHON HIKae:

«5» (mATh 0a/J10B): 00yYalOIIUICS JEMOHCTPUPYET CUCTEMHbIE TEOPETUYECKUE 3HaHUs, Ha
BONPOC KOHTPOJIbHOM PabOThl OTBEYAET IPAMOTHO U TOJIHO.

«4» (4eTbipe 0aj1a): oOydarolUiics ¢ HEOONBIIUMHU HETOYHOCTSIMU JJEMOHCTPUPYET CUCTEMHbIE
TEOPETUUECKUE 3HAHUS, HAa BOIIPOC KOHTPOJIBHOI pabOThl OTBEYAET IPaMOTHO U MOJHO.

«3» (TpmM 0a/1a): oOydJaroONIMKCS HE JEMOHCTPHUPYET CHCTEMHBIX TEOPETHYECKHE 3HaHWA,. Ha
BOIPOC KOHTPOJIBbHOM PabOThl OTBEYAET YACTUYHO U C CYIIECTBEHHBIMU OLIMOKaMHU.

«2» (aBa 0ania): oOydaroUWiicss HE WMEET CHCTEMHBIX TEOPETHYCCKHE 3HAHMIA,. Ha BOIPOC
KOHTPOJIbHOM paboThl 0TBEYAET YACTUYHO U C TPyObIMU OLIMOKaMHU.

«1» (oguH 0aur): OOyYArOIIMIICS HE MMEET CHCTEMHBIX TEOPETUUYECKHE 3HAHWM,. Ha BOIPOC
KOHTPOJIbHOM pabOThl HE OTBEYAET.

WtoroBast olleHKa IO KOHTPOJBHOW paboTe BBICTABISAETCS, MCXOJS W3 CYMMBI OaJUIoB,
IIOJIyYEHHBIX 32 BCE MIATh BOIPOCOB KOHTPOJILHOTO 3a/1aHUsl.

2.5. UToroBsbie noka3zaresi 0aJUIbHOW OlleHKH ¢()OPMHUPOBAHHOCTH KOMIIETEHIUH MO AUCHUIIMHE
B pa3pese 1eCKPUNITOPOB «3HATh/ YMeThb/ BJIAJETh):

Kpurtepuu onenuBanus

IToxka3zartenan
2 3 4 5

OIIK-1 — CrocoOGHOCTh NPUMEHSATh €CTECTBEHHOHAy4YHbIE U OOUIEHMH)KEHEpHbIE 3HAHMS, METOJbI
MAaTE€MaTUYECKOTO aHAIM3a U MOJEIMPOBAaHMS, TEOPETHUECKOIO U IKCIIEPUMEHTAJIbHOIO MCCIIEOBAHUS B
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npodeccuoHaIbHOMN NEATEIbHOCTH.

3HATh: Obyyatrommiics OO0yyaromuiics OO6yuaromuiics OO0yuaromuiics
E€MOHCTPUPYET E€MOHCTPHPYET E€MOHCTPHUPYET E€MOHCTPUPYET
MeTononoruyeckne | TPHPY A TPHPY A TPHpY A TPHPY!
MOJTHOE OTCYTCTBHE | HEIHOJIHOE YacTUYHOE MOJTHOE
OCHOBBI HAYYHOTO
HCCIIeIOBAMHS WA HEJIOCTATOYHOE | COOTBETCTBHE COOTBETCTBUE COOTBETCTBUE
0COBCHHOCTH ’ COOTBETCTBUE CIIEAYIOIIUX 3HAHUIL: | CIEYIOIINX 3HAHUU: | CIeIYIONINX 3HAHUN
CIICAYIOIINX 3HAHUM: | METONOJOIMYECKUX | METOAOJIOTHYECKHX | METOJOJOTHYECKHX
HAyYHOTO MO3HAHUS,
METOOJIOTHYECKAX | OCHOB Hay4YHOI'O OCHOB Hay4YHOTO OCHOB Hay4YHOT'O
JIOTHKY Hay49HOTO
HOBHANIS 1 OCHOB HaYYHOTO UCCIIeIOBAHUs, HCCIIEIOBAHMUSI, WCCIIeIOBAHMS,
WCCIIEIOBaHUS, 0coOeHHOCTEH 0CcOOEHHOCTEH ocobeHHocTel
UCCIIEIOBAHYSL. "
0COOCHHOCTEH HAY4HOTO IIO3HAHMA, | HAYYHOrO MO3HAHMSA, | HAyYHOTO [TO3HAHUS,
HAYYHOTO TIO3HAHHS, | JIOTHKY Hay4YHOTO JIOTHKY HayYHOTO JIOTHKY HAyYHOTO
JIOTHKY HAYYHOTO MIO3HAHUS U MO3HAHUSI 1 TO3HAHUS U
MO3HAHUS U MCCIIeIOBaHMSI. HCCIIeIOBAHUSL. HCCIIeIOBAHUSL.
HCCIIeIOBAHUSL. JonyckaroTest Honyckarotest CBoOoHO
3HAYUTEIIbHbIC HE3HAYUTENbHBIE onepupyer
omnoKH, omuoKwy, NpUOOPETEHHBIMU
MPOSIBIISIETCS HETOYHOCTH, 3HaAHHUSAMHU.
HEJJOCTaTOYHOCTh 3aTpyIHCHHUS TIPU
3HaHUM, 0 pARY AHATTUTUYICCKUX
roKa3areseH, onepanusx.
00yJarommiics
UCTIBITHIBACT
3HAYUTEJIbHBIC
3aTpyIHEHUS MIPH
OTIePHPOBAHUH
3HAHMSIMH TIPH UX
NepeHoce Ha HOBBIE
CUTYyaIlUH.
yMeTb: OOyuaromuiicst He Obyuatommuiics OOyuaromuiics OOyuatommuiics
MeeT WU B E€MOHCTPHPYET €MOHCTPUPYET €MOHCTPUPYET
DOpPMYTHPOBATE y 5 Pt Tpupy A pHUpYy bt TpUpy
HEJI0CTaTOYHOM HETIOTHOE YaCTHYHOE TIOJTHOE
eITb, 33149,
CTENECHU yMeeT COOTBETCTBHUE COOTBETCTBHUE COOTBETCTBHUE
OOTBEKT, MpSIMCT, (hopMyIHUpOBaTh CIICYIOIIUX CIIeTYOLIUX CJICIYIOIIUX
TUIIOTE3Y HAYyYHOU PMYJTHIP Ao AYIOM AYIO
paBoTs 1eJTb, 33]]a4H, YMEHUI: YMEHUIA: YMEHU:
— 00BEKT, TIPEIMET, (hopMyIHpOBaTH (hopmynupoBarth (hopMynHpOBaTh
THIIOTE3y HAyYHOM ellb, 33/1a91 elTb, 3a/1a91 ellb, 33/1a41
€CTECTBEHHOHAYYHBI Yy Hay ISR, 341414, TISID, 34/144H, TICITE, 341414,
on paboThl U O0OBEKT, IPEIMET, O0O0BEKT, MPEMET, 00BEKT, MPEIMET,
NPUMEHSTH TUIIOTE3y Hay4YHOM THIIOTE3y Hay4YHOI THIIOTE3y HayYHOM
OOIIENHKEHEPHBIE
SHAHMS B €CTECTBEHHOHAYYHBI | PabOTHI U paboTHI 1 paboTHI 1
., |em MPUMEHSATh PUMEHSITh NPUMEHSITh
podeCCHOHAILHOM
OOIIEMHKCHEPHBIE €CTEeCTBEHHOHAYYHBI | €CTECTBEHHOHAYYHBI | €CTCCTBCHHOHAYYHBI
JeATebHOCTH.
3HaHUS B e eu eu
npodecCHOHANBHON | OOIIenHKEHEePHbIE OOIIIENHXECHEPHBIE 0O0IIeHHKEHEPHBIE
JeSITENIbHOCTH. 3HAHHSA B 3HaHUSI B 3HaHUS B
npodeCCHOHANIBHON | MpodecCHOHANILHOW | podecCHOHANBHOM
JEeSITEIbHOCTH. JESITEIbHOCTH. JeSITEIIbHOCTH.
HomnyckaroTcs VYMeHus 0CBOEHBEI, CBo6oaHo
3HAYUTEIIbHbIC HO JIOITYCKArOTCS orepupyer
omnoKH, HE3HAYUTEIbHBIE NPUOOPETEHHBIMU
MPOSIBIISIETCS omuoKHy, YMEHUSIMH,
HEJIOCTATOYHOCTh HETOYHOCTH, MPUMEHSET UX B
YMEHHUH, 10 psxy 3aTpyIHEHUS IPH CUTYyaLusIX
MIOKa3aTesIeH, AHAJIMTHYECKUX MOBBIILICHHON
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00y arOIIHIACs OTIepaIusx, CJIO’KHOCTH.
UCTIBITHIBACT nepeHoce yMeHUH Ha
3HAYNTEIIbHBIC HOBBIE,
3aTpyAHCHHUS TIPU HECTaH/IapTHHIC
OTIEPUPOBAHHUHI CUTYyaIlUH.
YMEHHUSIMH TIPH UX
nepeHoce Ha HOBBIC
CUTYaIUH.
BJIAI€Th: OOyuaromuiics He OO0yyaroruiics OO0yuaromuiics OO0yyaromuiics B
MeTomam BIIZICeT WM B BJIaJIceT METOJaMHU YaCTUYHO BIIAJICET MOJTHOM 00beMe
06paboTKH 1 HEIOCTATOYHON 00paboTKH 1 METOAAMU BJIAZIEET METOJAMU
O — CTCIICHU BJIJICCT MPe3CHTAIH 00paboTKH U 00paboTKH 1
MeTOIaMHu pe3yJIbTaToB Mpe3eHTAIUH Mpe3eHTAIUH
pe3ybTaToB
SKCTICPHMCHTATBHBIX 00paboTKH U OKCTIEPHMEHTAIBHEIX | PE3YJILTATOB pe3ynbpTaToB
—— MPe3eHTAIUH HCCIICIOBAHUI B OKCIEPUMEHTAIBHBIX | JKCIIEPUMEHTAILHBIX
pe3yIbTaToB HETOJTHOM 00BbeMe, HCCIIeTIOBAHHI, WCCIICIOBAHUH,
SKCTIIEPUMEHTANBHBIX | JIOMYCKAIOTCSI HABBIKUA OCBOCHBI, HO | CBOOOJHO
HCCIICTOBAHU. 3HAYNTEIbHBIC JIOTTYCKArOTCS PUMEHSIET
OHII/I6KI/I, HC3HAYUTCIIbHBIC IMMOJIY4YCHHBIC HABBIKU
TPOSIBIISACTCS omuoKH, B CUTYaIUsIX
HEIOCTATOYHOCTh HETOYHOCTH, MOBBIIIICHHON
BJIaJCHUA HABBIKaMU 3aTpYAHCHUS IIPU CJIOKHOCTH.
o Py AHATTUTUYICCKUX
TOKa3aTeseH, onepauusx,
oOyyaronuiics nepeHoce yMEeHHU Ha
HUCIIBITHIBACT HOBBIC,
3HAYHUTEILHBIC HECTaH/IapTHHIC
3aTpyAHCHUS IIPpU CUTyaluu.
IMPUMECHCHUN
HaBBIKOB B HOBBIX
CUTYyalHUsX.

2.6. UToroBoe coOTBeTCTBHE 0ANILHON IIKAJBI OIEHOK W YPOBHEH c()OPMHPOBAHHOCTH
KOMIIETEHIM M0 JUCHHUIIHHE:

YpoBens
chopMupoBaHHOCTH Ouenka IMosicneHne
KOMIeTeHIMH
TEOPETHYECKOE COJIepKaHWE W TPAKTUYECKUE HABBIKH I10
JUCIIATUTMHE OCBOEHBI MOJTHOCTHIO;
Bricoknii 3a4TEHO BCE TIPEAYCMOTPEHHBIC TPOTpaMMON OOy4eHHus y4eOHbIe
3aJaHus BBIITIOJTHEHBI Ha BBICOKOM YPOBHE,
KOMIIETEHITUH C(HOPMUPOBAHBI
TCOPETUUCCKOE COACPKAHUE W TMPAKTUYCCKUEC HABBIKKW 110
JYCHUIUINHE OCBOEHBI IOJITHOCTHIO;
Cpennuit 3a4TEHO BCE MPEAyCMOTpPEHHBIE MPOrpaMMOi 0O0yueHHs YyueOHbIe
3aJaHUs BBIIIOJIHEHBI C HC3HAYHUTCIIBHBIMHU 3aMCUYaHHUAMMU,
KOMIICTEHIIMH B 11EIOM ¢(HOPMHUPOBAHbI
TCOPETUYCCKOE COJACPKAHUE U TMPAKTUYCCKHUE HABBIKH I10
JUCHUINNIMHE OCBOCHBI YaCTHYHO, HO HpO6CJ'IBI HE HOCAT
Y 10BJIETBOPUTENBHBIN 3a4YTEHO CYHICCTBEHHOTO Xapaktepa, .
OOJBIIMHCTBO TIPEAYCMOTPEHHBIX IPOrpaMMON  OOyYeHHUs
yqe6H51x 3aJ1a4 BBIIIOJIHCHO, HO B HUX UMCIOTCS OIIII/I6KI/I,
KOMITETSHITUH COPMUPOBAHBI YACTHYHO
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TEOPETHYECKOE COJICpPKAHWE W TPAKTHYECKUE HABBIKK TIO
JVCITUTITMHE HE OCBOCHBI;

OOJBIIMHCTBO TPEAYCMOTPEHHBIX TMPOTPaMMO  OOyUeHUs
yueOHBIX 3afaHuil MO0 HE BBINOIHEHO, JHUOO COACPKHUT
HE 334TEHO rpyObIe OmmnOKY;

JOTIOJTHUTENIbHAS CaMOCTOsITebHAsT padoTa HaJ MaTepHalIOM
HE TPUBOJUT K KAaKOMY-THOO 3HAYMMOMY TIIOBBIIICHHIO
Ka4yecTBa BHIMOJHEHUS YUeOHBIX 3aJaHuil;

KOMIIETCHIIUH HE C(OPMUPOBAHBI

HeynonerBopu-
TCIbHBIN

3.MeTtoauyeckue MaTepuaJibl (THIOBbIe KOHTPOJIbHbIE 3aJaHU), ONPe/le/IsIIolHe POoLeayPbI
OllCHMBAHUSA 3HAHWH, YMEHUI, HABBIKOB U (WIN) ONBITA 1eATEJbHOCTH, XapaKTEPHU3YIOIIHUX ITANBI
¢GopMupoBaHus KoMIeTeHIHI

3.1. Tekyuuii KOHTPO.JIb (OTYET MO JIAG0PaATOPHOI padoTe)
(popmupoBanune kommnerenuuii OIK-1)

Temaruka, METOIMYECKHE YKa3aHHSI 110 BBIIOJHEHHIO JTaOOPaTOPHBIX PaOOT M3II0XKEHBI B YIEOHBIX
mocobusx [3,4].

3.2 Tekyluii KOHTPOJIb (KOHTPOJIbHasi padoTa)
(dopmupoBanue komnerenumii OITK-1)

IIpuMmep 3aganus K KOHTPOJIbHOI padoTe Nel

BapuanTt Ne KonTtponwsnas padota Nel

3anganme 1.1. K oOpasity npsMoyroibHoi (OpMBI U3 AUIIEKTPUUYECKOTO MaTepuana pasmepamu axb,
TOJNIIMHON N TPHIIOKEHO MOCTOSHHOE HAMPSIKEHHE K MPOTHUBOIOJIOKHBIM TpaHsIM 00pasiia, OKPHITHIM
clIoeM MeTaslla. 3aJaHbl 3HAUEHUs: yJIeIbHOIO0 0O0BEMHOIO COMPOTUBIICHHUS, Y/I€IbHOIO TTOBEPXHOCTHOTO
CONIPOTUBJIEHUS, AUIIEKTPUYECKOM IPOHUIIAEMOCTH, TAHIEHCAa YyIJIa JIUAJIEKTPUYECKUX MoTepp tg.
Tpebyercst onpenenuTb: TOK YTEUKHU, MOLUTHOCTh JAUAJIEKTPUUYECKUX MOTEPh, YIACIbHbIE TUIEKTPUUECKUE
MOTEpH, YACIbHbIE JUAIEKTPUUYECKUE MOTEPHU MPH BKIIOUEHUH 00paslia Ha NEPEeMEHHOE HaNpsHKeHHE C
neiictByromM 3HaueHueM U mpu vactHeix fl, f2, f3. UwcnoBbie 3HaueHHs 3aJaHHBIX BEIHYHMH
MPUBEJIEHBI B Ta0IMIIe METOIMYECKUX YKa3aHHi.

3aganue 1.2. JlaTh MONHYIO XapaKTEPUCTUKY AWAIEKTPUKAM, MPUBEACHHBIM B Tabmuie MY, mo
CJIETyIOLIUM IIPOLECCaM:

— 1o BUAY Tolsipu3anuu. [IpuBecTH U OOBSICHUTH 3aBUCHMOCTH TUDIEKTPHUECKON MPOHUIIAEMOCTH OT
YaCTOThI U TEMIIEPATYPHI;

— 110 BUAY JJIEKTPOIPOBOAUMOCTH. IIpuBECTH 3aBUCUMOCTb TOKOB, IIPOTEKAOIIUX 10 IUIIEKTPUKY OT
BPEMEHU TPUJIOKEHUS HAIPSDHKEHUS, BEKTOPHYIO AUAarpaMMy JUIsl JAHHBIX JAMDJIEKTPUKOB C YKa3aHUEM
YIJIOB MEXY TOKAMHU U HAMPSHKCHUEM;

— I10 BUJLY JUDJIEKTPUUYECKHUX ITOTEPB;

— TI0 JIEKTPUYECKOU MPOYHOCTH.

3aganme 1.3. V oOpasiia AMAJIEKTpUKA KPYTJoro ceveHus auamerpoM d u tommmHoN h m3BecTHA
éMrocTh CX M TaHTEHC TUAJICKTPHUECKHX TTOTEPh 1.

Omnpenenuts BeNIWYMHY  aOCONIOTHOM UM OTHOCHUTEIBHOM JUAIEKTPUYECKOW IMPOHHUIIAEMOCTH,
IapaMeTpsl NMapajuIeIbHONW U MTOCJIEIOBATENBHON CXEM 3aMELIEHUS], MOIIHOCTh IUAIEKTPUYECKUX ITOTEPh
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npu Hanpspkenun U u vactore f, 0ObeMHOE compoTHBIICHHE NMpH HampspkeHur U M TOKE CKBO3HOMU
MPOBOJMMOCTH | ¢ M AIEKTPHUYECKYIO MMPOYHOCTh MPH HaNpsbKeHUH 1mpodost Umip, HanpshKeHNe TETIOBOTO
po06ost. YncaoBbie 3HAYEHUS TIOJICTAHOBOYHBIX BEJIMYMH MIPUBEICHBI B Tadmuie MVY.

3apnanue 1.4. Jlath onucaHue SJICKTPUYECKOTO MPOOOs ra3000pa3HbIX JHAJICKTPUKOB (BO3ayXa) B
OJTHOPOJIHBIX ¥ HEOJHOPOJHBIX JJIEKTpHUecKuX Tmoiisix. [IpuBecTr OCHOBHBIC 3aBUCHMOCTH. Omnucarh
Kakue (GU3NYECKUE MPOIIECCHI MPOUCXOIST PU TPOOOE BO3AYIIHBIX MPOMEKYTKOB.

IIpuMep 3agaHusA K KOHTPOJILHOM padoTe Ne2

Bapuant Ne KonTpoabsHas padota Ne2

3apanme 2.1. Jlatp ompeneneHue NPOBOJHHUKA, HAa3BaTh MX OCHOBHbBIE IApaMeTpbl U MOSICHUTh X
¢usnueckuit cMpica. [ 3amaHHbIX B Tabnauue MY [ByX pa3ivyHbIX NMPOBOJHUKOB IPUBECTH YHCIOBbIE
3HAUCHHUS 3THX ITapaMeTpoB. [laTh KPaTKyo XapaKTePUCTUKY U 00J1aCTh UX IPUMEHEHHUS.

3ananne 2.2. Ilo naHHbIM Tabauipl MY HE0OXOOMMO NMPUBECTH KJIACCU(UKAIMIO MOTYIPOBOJHUKOBBIX
MaTepHaioB, ONPENEeIUTh K Kakoil TIpyIlIe OTHOCHUTCS MHOJIYHNPOBOAHUK. YKa3aTb KakOW dJeK-
TPONIPOBOAHOCTBIO 00AAAIOT MOJIYIIPOBOAHUKH, U OT KakMX (hakToOpoB OHa H3MeHsercs. Jlaiite Kpar-Kyro
XapaKTepUCTHKY MaTepuaa U 00JacTH IPUMEHEHHS.

3aganue 2.3. BapuanTsl 3amanuii npuBeneHsl B Tabmumax NeNe MVY. Jlns kaxkaoro BapuaHTa JaTh
KpPaTKyH0 XapaKTEPUCTUKY MATHUTHBIX CBOMCTB U OMMCATh MATHUTHBIE XapaKTEPUCTUKHU. 3aTEM JaTh KPATKYIO
XapaKTEpUCTUKY BapHMaHTHOrOo Marepuaia. Paccuurath M NOCTPOMTH  3aBUCUMOCTH ~ MAarHUTHOU
IIPOHMLIAEMOCTHU OT HANPSHKEHHOCTH H M 3aBUCMMOCTh MarHUTHOM MHAyKIMKU B oT MaruuTHO# 3Heprun W no
JaHHbIM Tabnuibl MY. Ha3zoBute 001acTi MpUMEHEHUsI MAaTHUTHBIX MaTepHAaJIOB.

3.3.ITpoMesKkyTOUYHBbIi KOHTPOJIb (BOMPOCHI K 324eTY)
(popmupoBanune kommnerenuuii OIK-1)

Posnp MaTepuanoB B pa3BUTUH MHPOPMAIIMOHHBIX CUCTEM U IIU(PPOBBIX TEXHOJIOTUH.
Knaccuduxamnus marepuanos. CTpoeHue MaTepHasoB.

Knaccugukanus KpucTaIMuYeCKUX CTPYKTYP.

JedeKThl KpUCTAIITUYECKON PEIIeTKH.

30HHAas TEOpHs TBEPAOIO TeEA.

Krnaccuduxamus npoBoAHUKOBBIX MaTepranoB. Marepuaibl BHICOKOH MPOBOIUMOCTH.
Matepuansl Ha OCHOBE [IBETHBIX METAJIJIOB. brMeTannnueckrue IpoBOIHUKH.
CaepxnpoBoauuku. KpuonpoBoguuku. MaTtepuaibl BBICOKOTO CONPOTHBIICHUS.
IIpoBOAHMKOBBIE METAJLIBI PA3IMYHOIO Ha3HAYEeHUsA. Marepuaisl JUisl TOJABMKHBIX KOHTAKTOB.
0. IlpoBogHUKOBBIE MaTepralbl. MaTeprabl ¢ BBICOKUM YACTbHBIM COMTPOTHBIICHUEM.
1. ITpoBoiHMKOBBIE MaTepualibl. Pe3UCTUBHBIE MaTepUabI.

12. [TpoBOJHUKOBBIE MaTEPHUAITBI M CTUIABBI PA3JIMYHOTO HA3HAYCHUSI.

13. N3nenust 1 KOMIOHEHTHI 2JIEKTPOHUKH Ha OCHOBE ITPOBOIHUKOBBIX MaTepUaoB.

14. CoGcTBEHHBIE U TPUMECHBIE MOTYTPOBOTHUKH.

15. TemmniepatypHas 3aBUCIMOCTb yJICIbHON MPOBOJAUMOCTH ITPUMECHBIX MOTYIPOBOJHUKOB.
16. ®OTOMPOBOAMMOCTD TOIYPOBOJHUKOB.

17. DneKTporpoBOHOCTH MOIYITPOBOJHUKOB B CHIIBHBIX JIEKTPUYECKUX MOJISX.

18. [MonympoBogHUKOBEIe MaTtepuanbl. Kpemunii. ['epmanuii.

19. Insnextpuku. [onsgpHble 1 HEMONAPHBIE TUAIEKTPUKU. IOHHBIE COeIMHEHHS

20. Toku B qUIJIEKTPHUKAX.

21. I'a3000pa3HbIe U KUAKHUE TUIIIEKTPUKH.

22. CHHTETHYECKHE TTOJIMMEPHI.
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23. [InacTmMacchl U IJICHOYHBIE MaTEepPUAIbI

24. Ctekna v KepaMHKa.

25. AKTUBHBIC JUDIIEKTPHUKH.

26. MaruuTHble Matepuaiibl. Kitaccudukanus BEIecTB Mo MarHUTHBIM CBOMCTBAaM.

27. MarHuToMsTKre Matepuanbl. TeXHHUECKH YHCTOE KeTe30. DIEKTPOTEXHUYECKUE CTANH.

28. Marautomsrkue Marepuaiibl. [lepmaminon. Anscudepsl. Marautomsrkue hbepputsl. AMOpQHBIC

MAarHuTHBIC MaTCpraJlbl.

29. MarautoTBepabie MaTEpHAIIbI.

3.4 Tekyuuii KOHTPOJb (pedepaTuBHasi padoTa)

(¢popmupoBanue komnerennmii OITK-1)

0
1
12

P RPO0O~NOOOTE WDN PR

13
14
15
16
17
18
19
20

21

22

23

24

25
26

Tematuka pedepaTuBHOil padOTHI
Knaccudukarysi HarpaplIeHUH Hay9IHO-UCCIICI0BATEIBCKON e TEILHOCTH.
Tunsl HayYHBIX UCCIEIOBAaHUM U UX OCOOCHHOCTH
DTarnbl HAyYHOT'O HCCIIEJOBAHUS.
[Tpu3HaKu HAYYHOTO MCCIIEI0BaHUS.
TBOpUECTBO M MIIaruar.
Cnenuduka Hay4HOTO UCCIICIOBAHUS.
[lonsiTHE O JTOTHKE MpoLEcca UCCIIEAOBaHUS.
CTpyKTypa U coiepKaHue 3TalloB UCCIIEI0BATEIbCKOrO MpoLecca.
I'unore3a. Buapl runores.
Cocrapnenue pabodero riaHa.
Teopernyeckue MeTO1bl UCCIIEOBAHUSI.
MeToapl AMOMPUYECKOTO YPOBHS HCCIIEIOBaHMS: HAOIOJEHHE, IKCIEPUMEHT, COLIMOJIOTUYECKHE
METO/Ibl JOKYMEHTAJIbHBIN METO/.
Jloknan: ocoOEHHOCTH MOCTPOESHMSI U TPE3EHTALIUH.
Oco0eHHOCTH HAMMCaHUS HAYYHBIX CTaTeH.
OTHKa Hay4yHOTO TpyJa.
Oransl BeimonaHeHust HUP.
CnpaBouyHo-0nbmmorpaduueckoe opopmMiIeHHE HAYYHOTO IOKyMEHTA.
[IpencraBnenue TaOIMYHOTO MaTepHaa.
[TpaBuna oopmieHust GopmyI, HalMCaHUsI CHMBOJIOB, (POPMYIL.
Jlornueckne 3aKOHBI: 3aKOH TOXKAECTBA, 3aKOH IPOTUBOPEYHS, 3aKOH UCKIFOYEHHOTO TPETHETO, 3aKOH
JIOCTaTOYHOT'O OCHOBAHUSI.
OOmass xapakTepucTHKa apryMeHTanuu. Buasl aprymeHToB. JlokazaTenbHOE pacCyKACHUE:
CTPYKTypa U OCHOBHBIE TpaBUja JOKa3aTeIbCTB.
Jlormdeckue u mpeaIMeTHbIE OMMOKH B HAYYHBIX McCieqoBaHusaX. OCHOBHBIE OMUOKH B TIOCTPOCHHUH
Te3uca.
[TonsiTe HaHOMaTepUasoB U UX BUJbI PasmepHbie a3 dexTsl. BHyTpenHue pazmepHbie 3 HEKTh 1 X
MPOsIBIICHHE
CBoiicTBa HAHOMATEPHAJIOB: YIEKTPUUECKUE, MATHUTHBIE U ()ePPOMATrHUTHBIE XapaKTEPUCTHKH,
ONTHYECKHE XapaKTEPUCTUKU HAHOCPE/I, MEXaHUUYECKHE XapaKTEPUCTUKU AUCIIEPCHBIX CPE/,
XUMHUYECKUE CBOICTBA
buosornyeckn akTUBHBIE CBOMCTBA HAHOMATEPHUAJIOB.
Mertoapl oJly4eHHs] HAHOMATEPHAJIOB: MEXaHUYECKOTO IMCIIEPTUPOBAHUS, HHTEHCUBHOU
IIacTU4YecKoi aedopmalny, MEXaHOXUMHUECKUH, IETOHAIIMOHHBIM CHUHTE3 U 3JIEKTPOB3PHIB.
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27

28

29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

Metonb! prU3nYEcKOro TUCTIIEPrUPOBAHMUS: PACTIBUICHUE PACIUIaBOB, HCIAPCHUSA-KOHICHCAINH,
BaKyyM-CyOJIMMallMOHHbIE TEXHOJIOTUH MOJTYUYSHHsS] HAHOMATEPHAIOB, ra30(a3Hblil U
IJIA3MOXUMHUYECKUN CHHTES.

[Tonyyenne HaHOMaTEpPUAJIOB C UCIIOJIB30BAHUEM XUMUYECKUX PEAKIUI: TEPMUUECKOE PA3I0KEHNE U
BOCCTaHOBJICHHE, KOJUIOUAHO-XUMUYECKOE OCAXKICHUE, JIIEKTPOXUMHUECKUM METO, METO
Jlenrmropa — biioxerT.

buonornyeckre MeToIb! MOJIy4YE€HNsI HAHOPA3MEPHBIX MaTEPUAJIOB.

CnennanbHbIe BUbI 3aI1€4aThIBAEMbIX MAaTEPHAIIOB.

[Tonmumepnsbie mnenku. Camokiiesmuyecs Matepuanbl. Jlu3aiiHepcKkue MaTepuarbl.
Merannn3npoBaHHbIE MAaTEPUAIbI.

CamMoxonupyromuecss MaTepuainsl. J[pyrue pemenus 1o 3ane4aTbiBa€MbIM MaTepyUasam.
TexHOI0ruu Noay4YeHUs: KOHCOJIUINPOBAHHBIX HAHOCTPYKTYPHBIX MaT€pUAIOB HAHOJIEKTPOHUKH.
DopMHUpPOBAaHUE KBAHTOBBIX TOYEK IIOCPEACTBOM JIIUTAKCHH.

Metozs! turorpadum.

MeTo/1b1 TTOJTyYeHUsT HAHOTPYOOK.

®opMHUpOBaHUE HAHOIIPOBOJIOK.

CaolicTBa ¥ NPUMEHEHNE HAHOIIPOBOJIOB.

Martepuaibl u u3ienusi HAHOQPOTOHUKH.

Marepuaiibsl ¥ yCTPOUCTBA MOJIEKYJIIPHOM 3JIEKTPOHUKHU.

MoJieKybI-IPOBOJHUKH U MOJIEKYJIBI-U30JIATOPHI.

MonexkynsI-auobl.

MouneKybl-TpaH3UuCTOPBI.

MonexysipHbIE JIEMEHTHI IaMSATH.
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