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Obs1acTh NPUMEHEHHUSI U HOPMATHUBHbBIE CCHLIIKH

Hacrosimiass nporpamMma y4eOHOM AMCIMIUIMHBI yCTAHABJIUBACT MHUHUMAJIbHBIC
TpeOOBaHUs K 3HAHUSIM U YMEHHUSIM OOYYalolIErocss U ONpeAesisieT COACpKAHUE U BHUJIbI
y4eOHBIX 3aHATUIA U OTYETHOCTH.

[Iporpamma npeaHa3zHadyeHa Jyisl penojaBartesiei, BeayluX JaHHYI0 TUCHUIUIMHY, U
oOyuaromuxcs HampaieHus: noarotopku 09.03.02 — «MuHbpopmamoHHbIE CHUCTEMBI U
TEXHOJIOTUWY», U3YyYaloUMX AUCHUIUIMHY «HaydHble acrnekTsl W MepCreKTUBHbIC
MaTepHuasibl B HHPOPMAITMOHHBIX TEXHOIOTHSIX.

[Iporpamma pa3paboTaHa B COOTBETCTBHH C:

o @enepanbHbIM  TOCYJApPCTBEHHBIM  00pa3oBaTeibHBIM  CTAHAAPTOM IO
Hanpasnenuto  noxarotosku  09.03.02  UMudopmarnmonHsle  CUCTEMBI |
TexHoJIoruu (ypoBeHb OakanaBpuara), yTBEp:kIeHHbIM npukazoM MOH P® ot
19 cenTs6pst 2017 1. Ne 926;

o OO6pazoBarenbHoi iporpammoii 09.03.02 MadopManinoHHbBIE CHCTEMBI |
TeXHOJoTuH (YpOBEeHb OakasiaBpuata), po(uiib MOArOTOBKH —
«HbopmaIioHHbIE CUCTEMBI M TEXHOJIOTHH 00pabOTKH ITU(PpOBOTO
KOHTEHTA,

o Pabounm y4eOHBIM TUTAHOM YHUBEPCUTETA TI0 HAITPABJICHHUIO TIOITOTOBKH
9.3.2  HudopmarmoHHbIE CUCTEMBI U TEXHOJIOTHH (YPOBEHb OakajiaBpuaTa),
npodrb moaroToBKH — «MIHGOPMAITMOHHBIC CUCTEMBI U TEXHOJIOTHU
00paboTKu 1U(PpoBOro KOHTEHTaY, roj1 Havana ooydenus 2021 r.

1. Heau ocBOeHUS TUCHUIIMHBI.

K oOCHOBHBIM measiM OCBOGHMS JOUCUUILIMHBI «HayuHble acmekTsl |
MEPCHEKTUBHBIE MaTepuaibl B UH(OOPMALIMOHHBIX TEXHOJIOTHUAX» CIEAYET OTHECTH:
— pa3BUTHUE HABBIKOB HAYYHO-HCCIIEA0BATEIBCKOM IEATEIbHOCTH;
— (hopMHUPOBAHUE OCHOB KYJIbTYPbl YMCTBEHHOTO TPYIa;
— (hopMHUpOBAHUE TOTOBHOCTH K MIPOBEICHUIO HAYYHO-UCCIIEI0BATENbCKUX padoT;
— (opmupoBaHue TOHATH OO0 WHHOBAIIMOHHBIX MAaTepUalax, IPUMEHSIEMbIX B
MH(OPMAIIMOHHBIX CUCTEMAX W TEXHOJOTHSAX 00pabOTKH IM(GPOBOrO KOHTEHTAa, HX
MPEUMYIIECTBAX U MEPCIEKTUBAX Pa3padOTKHU;
— (opmupoBaHHEe TOHATHH O CTPYKType, (DHU3MYECKUX M XUMHYECKUX SIBICHUSX,
MPOUCXOASIIUX TPU BO3IEUCTBUU MEXAHUUYECKUX, PUZNUECKUX U XUMUYECKUX (PaKTOPOB
B Ipollecce TMOIYy4YEHHUs, MepepabOTKU U SKCIUTyaTallkd MAaTepHajioB, NPUMEHSEMBIX B
arieMeHTaxX HH(POPMAIIMOHHBIX CUCTEM.

K ocHoBHBIM 3ajayaM ocBOeHUs aAucCUUIUIMHBI «HayuHble acnekTel u
MEPCTIICKTUBHBIE MaTeprajbl B UH(OOPMAIIMOHHBIX TEXHOJIOTHUIX) CIEAYET OTHECTH:
— U3YYEHHUE TEOPETHUUYECKUX W MPAKTUYECKUX ACIIEKTOB HAYYHOI'O IMMO3HAHUS U HAY4YHO-
HCCJIE0BATCIbCKON NCITCILHOCTH,
— (opMupoBaHue TIpEACTaBICHUS O CHCTEME METOJOB HAyYHOIO UCCJIeI0BaHus,
METOJAVKU OpPraHu3allui HaydYHO-UCCIIeI0BATEIbCKON pabOoThI;



— pa3BUTHE TMPAKTUYECKUX yMEHHH OOy4aromuxcsi B MPOBEACHHHM HAYYHBIX
UCCIICIOBAaHUN, aHAIM3€ TOJIYYECHHBIX Pe3yJbTaTOB W BBIPAOOTKE DPEKOMEHIAIMNA TI0
COBEPIIICHCTBOBAHUIO NIPAKTUKU OpPTraHU3alnu pabOThI;

— W3YYCHUE CTPYKTYpPBI, TEXHOJOTHHA TIONYyYSHHS W OSKCIUTyaTalldOHHBIX CBOWCTB
WHHOBAIIMOHHBIX MAaTEPUAIOB ISl DJIEMEHTOB MH(DOPMAIIMOHHBIX CHCTEM M TEXHOJIOTHIA
00paboTKH KU(POBOro KOHTEHTA, UX MPEUMYIIECTBAX U MEPCIEKTUBAX;

— IPUMEHEHUE TEOPETUICCKUX 3HAHWHN M MPAKTHUYECKUX HABBIKOB LIS PEIICHUS] HAyYHO-
TEeXHHUYECKUX 3334 B Oyayiiei mpodeccHoHanbHON IesTeTbHOCTH.

2. Mecto aucuuniaunbl B cTpykrype OOII 6akanaBpuara.
JuciumuimHna  «HaydyHele — acmekTel W NEPCHEKTUBHBIE — MaTepuaibl B
MH(GOPMAITMOHHBIX TEXHOJIOTUSAX» OTHOCHTCS K YHCIY €CTECTBEHHOHAYUYHBIX YYEOHBIX
TUCIUIUIMH 00s3atenbHOM yactu Onoka (b1) ocHOBHON 00pa3oBaTeNbHON MPOrpaMMbl
OakanaBpuara.

Juciumuimna  «HayuyHble — acmekThl W NEPCHEKTUBHBIE — MaTepuajbl B
MH(POPMAIIMOHHBIX TEXHOJIOTUSX» B3aMMOCBS3aHAa JIOTHUECKU U  COJEP)KaTElIbHO-
METOAUYECKH CO CIEAYIOIIVMMH TUCIUIUIMHAMU U npakTukamu OOIT:

6 6a30601 yacmu

— UH(QOpPMAaLIMOHHBIE TEXHOJIOTUH;

— UHCTPYMEHTAJIbHBIE CPEICTBA MH(OPMAIIIOHHBIX CUCTEM;

6 6apuamueHoU Yacmu

— MHTEJUIEKTYaJIbHbIE CUCTEMBI U TEXHOJIOTUH;

— METObI ¥ CPEICTBA IPOEKTUPOBAHUS MHPOPMALIMOHHBIX CUCTEM U TEXHOJIOTHH.

3. IlepeyeHb MIAHUPYEMbIX Pe3yJIbTATOB 00YUYE€HUsI MO AUCHUILIUHE,
COOTHECEHHbIE C IVIAHUPYEMbIMH Pe3YJIbTATAMH OCBOEHUSA
o0pa3oBaTeJIbHON MPOrPaMMBI.
B pesynbpTaTe 0CBOCHUS AUCHMILIMHBI Y 00yUYarOmUXcsi POPMUPYIOTCS CIETYIOITIE
KOMITETEHITUY U JOJDKHBI OBITh TOCTUTHYTHI CJICIYIONTUE PE3YJIBTaThl OOYUCHHS KaK dTall
(bopMUPOBaHUS COOTBETCTBYIOIINX KOMITETECHIIUN:

Koo PesyabTartsl ocBoenus OOII IlepeyeHb MIIaHUPYEMBIX pe3yabTATOB
KomnemeHnyuu Cooeporcanue Komnemenyuu 00y4eHusi 10 TMCHHUILINHE




OIlK-1 CrocoGHOCTh TPUMEHSITH *  3Hamb:

€CTECTBEHHOHAYYHBIE U - METOAO0JOrMYeCKre OCHOBBI HAYYHOI'O
OOILIEMH)KEHEPHBIE 3HAHUS, METOABI | UCCIIEI0BAHMS, OCOOEHHOCTH HAyIHOTO
MaTEMaTU4YECKOro aHajanu3a u MO3HAHUS, JIOTUKY HAYYHOI'O ITIO3HAHUA U
MOJEIUPOBAHUSA, TEOPETUYECKOTO U | HCCISAOBAHU;

SKCIIEPUMEHTAIIEHOI'O *  ymems:

HCCIICIOBAaHUA B - (dopMyIupoOBaTh 1ellb, 33124, OOBEKT,

NPO(ECCUOHAILHON JEATEIBHOCTU. | mpeMeT, TUIOTE3y HAydHOH paboThl U
MIPUMEHSTH €CTECTBEHHOHAYYHBIC U
0OIIIenHKEHEPHBIC 3HAHUS B
poecCUOHATBHOM IeATEIHHOCTH;

*  gnadems:

- MeTofamMHu o0pabOTKH U TIpe3eHTAIIN
PEe3yNbTaTOB AKCIEPUMEHTAIbHBIX
HUCCJIIEIOBAaHUN.

4. CTpyKTypa M cojeprKaHue TUCIHIJINHBI.

OOmast TpyT0EMKOCTh JUCIUILIMHBI COCTABISCT 3 3aU€THBIX CIUHHIIBI, TO €CTh
108 akanemMuueckux yaca (M3 HUX 54 yaca — caMOCTOsTeNbHas paboTa 00yUYaroImmxcs).

Pasnmensl mauctmrummabl  «HayduHble acmeKThl M TEPCICKTHUBHBIC MaTepUabl B
MH(GOPMAIIMOHHBIX TEXHOJIOTHUSX» U3YYalOTCS Ha MEPBOM Kypc€ BO BTOPOM CEMECTpE:
nekiuu — 1 gac B Hepemo (18 wacoB), maboparopHbie paboTel — 2 yac B Henenro (36
4acoB), (hopmMa KOHTPOJIA — 3a4eT.

CTpykTypa W coaepkaHHe TUCIUIUTMHBI «HaydHble acmeKThl W MEepCIEKTUBHBIC
MaTepHuaibl B HH(POPMAIIMOHHBIX TEXHOJOTHSIX» 0 CPOKaM U BUAAM paOOThl OTPaKEHBI B
Ipunoxenun 1.

Conep:xanne pa3aejoB IMCHUAINIAHBI.

Pa3gen 1. dtanbl M coep:kaHue HAYYHO-MCCIIe10BATEIbCKOM padoThI

Bri6op 00BeKkTOB uccnenoBaHus. Marepualibl, KOMIUICKTYIOIINE, YCTPOMCTBA,
MPOLIECCHI U TEXHUYECKUE CUCTEMBI;

O6ocHOBaHME HEOOXOIMMOTO WHCTpyMeHTapusi  (oOopynoBaHue, CTaHKH,
MpUOOPBI, THCTPYMEHTBI, METOJIMKH, ITporpamMMbl OBM);

Taktuko-texunueckue TpedoBanusi (TTT) k pe3ynbTaTam BBITIOJIHEHHWE HAY4YHO-
UCCIIEIOBATENbCKOM pabOThI 110 HA3HAYEHUIO;

TexHuko-skoHOoMHYeckoe  obocHoBaHue  (TD0O)  BBINOJHEHUS  HAY4YHO-
UCCIIe0BATEIHCKON PabOTHI;

CocraBieHre mnporpaMMmbl OOECHEYEeHMs] HAAECKHOCTH TMpPU OKCIUIyaTallud U
NPUMEHEHHH pa3padaTbiBA€MbIX 0ObEKTOB;

[TpoBenenne nHGOPMAIIIOHHOTO MOMCKA U MATEHTHBIX UCCIIEIOBAHUM;

OTanbl U cofepKaHNue SKCIEPUMEHTAIBHBIX padoT;

[lepeuenb noxymeHTOB pa3pabarsiBaembix B HUP;

®opmyIMPOBKA BEIBOAOB U PEKOMEHIALIN;

CocraBnenue OHT/] o 'OCT.



Pa3nen 2. JIluteparypHoe oopMieHue U myO0JHYHAS 3alIIMTA HAYYHBIX padoT

Tesucs! noknana Ha koHpepenuusx. Joknaa. Hayunas crarbs. O030pHas Hay4dHas
ctatba. Monorpadus. OCOOEHHOCTH MOATOTOBKH CTPYKTYPHBIX YacTel HAyYHBIX padoT.
OdopmieHnue CTPYKTYpHBIX 4YacTell HaydHbIX paOoT. YHuUBepcalbHas AecATUYHAs
kiaccuuranys myonukanuii. CTpyKTypa HayYHBIX MyOJIuKaIii U JokianaoB. Beenenue,
aHHOTAIMs, KJItoUeBble cioBa, pedepat. Mcnons3oBanue u odpopmieHue nurtar. CCbUIKH
B TeKCTe U odopmieHue 3auMcTBOBaHui. OdopMieHHe NPUIOKEHUNH M 3aMEYaHUH.
Cranmapt oQoOpmIIEHUS CIIMCKAa JIUTEpaTypbl M JAp. HCTOYHUKOB. (OCOOEHHOCTH
HNOJArOTOBKM K 3alllUTe HaydHbIX paOoT. TpeOoBaHMil M 0COOEHHOCTH O(OPMIICHUS
Hay4yHbIX IIpe3eHTauui. IIpoBepka TEKCTOB W WUIIOCTpalMil  IporpaMMaMu
«AHnTumnaruary. PeneHsupoBanue crareil B IEPUOANYECKUX HAYUYHBIX )KYpPHAIAX.

Paznen 3. IlonsaTme m kjaaccupukanuss MaTepuajoB HHE(OPMANHOHHBIX
CHCTEM

[TpoBoasimue matepuansl. Puznyueckas MPUPOa SIEKTPONPOBOJIHOCTA METAIIIOB
U HEMETAUTMYECKUX MATEPUAIOB. 3aBUCUMOCTb 3JIEKTPOIPOBOJHOCTH METALIOB OT
TEMIEpaTypbl. DJIEKTPUYECKUE CBOWCTBA METAIIMYECKUX CIUIaBOB. CONpOTHUBIECHUE
MIPOBOJHUKOB Ha BBICOKHX 4YacToTaX. CONPOTUBIEHUE TOHKUX METAIMYECKUX IJIEHOK.
Pasmepnsbiit s dext. Kontaktheie siBneHus: B Metawiax. CBEpXMpOBOASIINE METAIUIBI U
criaBbl.  CrienuaneHble cruiaBbl. CrutaBel aiist Tepmomnap. CruiaBel JUisi KOPITYCOB
npubopoB. TyromnaBkue metaisl. biaroponnsie metamnsl. [Ipunou. Hemerammueckue
POBOJISIIINE MATEPUAIIBI.

[TonynpoBOAHMKKM U TMOJYNPOBOJHUKOBBIE  coenuHeHus.  Kiaccudukanms,
CTPYKTypa, CBOMCTBA, METOAbl  HWCCICAOBAaHUSA U  TEXHOJIOTMH  IOJYYCHHUS
MOJTYNIPOBOAHUKOBBIX MaTepuanoB. COOCTBEHHBbIE M MPUMECHBIE TMOJYIPOBOIHUKH.
TemnepaTypHass 3aBUCMMOCTh KOHIIEHTpauuMW HocutTenend 3apsaa. [loaBuxHOCTH
HOCUTEJEeH  3apsga B MOJYNPOBOAHUKAX  ONEKTpOo(U3WYECKHE  SBJICHHUS B
oynpoBoAHUKax PotonpoBoauMocTh. JlromuHecueHuus. TepMoanekTpoaBrKyIIas
cuna. Oddexkr Xomra. DPdexkr I'anna CrpykTypa, CBOHCTBA, MOJYYEHUE, METOIbI
WCCNIEJIOBAaHUA W OOJacTH MNPUMEHEHUS KPEeMHHs, TepMaHus, KapOua KpeMHHUS.
[Tonynposoanukossie coeaurenust Alll BV, All BVI, AlV BVI u tBepabie pacmiaBbl Ha
ux ocHoBe. CTpyKTypa, CBOWCTBA, TEXHOJIOTMM MOJYYEHUS, METOAbl HCCIECIOBAaHUS H
o0nacTy TpUMEHEeHHs. TEeXHOJIOTUM TMOATOTOBKA M OOpPabOTKH MOIYIPOBOTHUKOBBIX
MarepuainoB. Pe3ka mosynpoBOJHUKOBBIX MaTEPHAJIOB.

JMPAeKTpUKN, MArHUTHBIE MaTepuaibl, MOHOKPUCTAJUIMYECKUE MaTepHUabl.
CrpykTypa, CBOMCTBa, TEXHOJIOTHH MOJTydeHUs U obsactu npumeHenus. Knaccudukamms
U OCHOBHBIE CBOWMCTBA JAMDJIECKTPUKOB. DJIEKTPONPOBOAHOCTh TUANEKTPUKOB. [Tommmepsl
B JJIEKTPOHHON TEXHUKE W ONTOTeXHHKE. KOMMO3UIIMOHHBIE TMJIACTMACCHI U IUIACTUKH.
DIIEKTpOM30LMOHHbIE KoMmayHibl. Heoprannueckue crekna. Curamnsl. Kepamuku.
AxTtuBHble JUANEKTpUKH. CerHerosnekTpuku. IIbe3osnexktpuku. [luposnekTpuky.
OnekTpethl. Kuakue Kkpuctamibl. MaTtepualibl 11 TBEpAOTEIbHBIX JIa3epoB. MarHuTHbIE
Marepuasbl. Knaccubukamnuss MarHUTHBIX MaTepHayioB. MarHUTOMSITKHE MaTepHalIbl.
MaruautorBepapie  Marepuanbl.  CrmocoObl  TOMYyYEeHHS  MOHOKPUCTALTUYECKUX



MaTepuaioB. BrIpamyBaHne MOHOKPHCTANIOB W3 pPacIUIaBOB, PacTBOPOB, Ta30BOM
Cpenpl.

Paznen 4. UHHOBalMOHHBIE MaTepHajibl HAHOYIEKTPOHUKHU, HAHO(OTOHUKH,
U MOJICKYJISIPHOM JIEKTPOHUKU: (PU3HUYEeCKUE MPUHIMIIbI, CBOMCTBA, TEXHOJIOTUU

[lonsiTue HaHomaTepualioB U uX BBl Pa3mepnbie >@dextol. BHyTpeHHHEe
pasMmepHbie 3(G(dEeKThl W HUX TPOsBIECHUE. 3aBUCUMOCTh OOBEMHBIX CBOWCTB,
TEIJIOEMKOCTH, TapaMeTPOB KPUCTAIIMYECKOW pPEIIeTKH, TeMIlepaTyphsl (Pa3oBbIX
NepexoJ0oB  OT  pa3Mepa yacTul HaHodactul. (CBOHCTBAa  HAHOMAaTEpHAJIOB:
ANEKTPUYECKHE, MAarHuTHble W  (PEPPOMATHUTHBIE XAPAKTEPUCTUKH, OINTHUYECKUE
XapaKTEPUCTUKU HAHOCPEN, MEXAHUYECKHME XAPAKTEPUCTUKU JHMCHEPCHBIX  CpELX,
XUMHYECKHE CBOWCTBA HAHOMATEPHUAIOB. DHOJOTMYECKHM  AKTUBHBIE  CBOMCTBA
HaHOMAaTEpHUaJoB. Meronsl MTOJTYYEHUS HAaHOMAaTEpPHUaJOB: MEXaHUYECKOTO
JIUCHIEPTUPOBAHNS, WHTEHCUBHOM IUIACTUYECKOW Jedopmaiuy, MeXaHOXMMHYECKH,
JE€TOHALMOHHBIA CHUHTE3 U 3JEKTPOB3PHIB. METOJbl (PU3NYECKOTr0 AUCTIEPTHPOBAHUS:
pacIbUICHUE pacILIaBoB, UCIIapEHUA-KOHICHCAlUH, BaKyyM-CyOJIMMallMOHHbIE
TEXHOJIOTUU TIOJY4YEHUsT HAaHOMAaTEpUaNOB, ra3o(asHblii M IUIA3MOXMMHUYECKUN CHUHTE3.
IlonydyeHne HaHOMATEpUAJIOB C MCIOJB30BAHUEM XUMHUYECKUX PEAKLUN: TEPMUYECKOE
pasiiokKeHue U BOCCTaHOBJICHHUE, KOJUIOUTHO-XUMHUYECKOE OCaXKJICHUE,
JIEKTPOXUMHUYECKUNA METOJ, MeTon JleHrMiopa — biomxkerr. buonormyeckue meTonbl
IIOJIyYEHUsI HAHOPA3MEPHBIX MaTepUajIoB. TEXHOJIOIUMHU IIOIYYEHUsT KOHCOIUAUPOBAHHBIX
HAaHOCTPYKTYPHBIX MaTEpHAIOB. MeTOIbI UCCIENOBAHNS U aTTECTALIMM HAHOMATEPHUAIIOB.
Texnonornn moyy4eHHs,, (YHKIHMOHAIbHBIE CBOMCTBA M MPUMEHEHUE W3ACIUI
HaHOAJIEKTPOHUKHA. POPMHUPOBAHHE KBAHTOBBIX TOUEK MOCPEACTBOM SMUTAKCUH. METOIBI
autorpaduu. MeToabl MOJy4eHUS] HAHOTPYOOK. DopMHUpOBaHHWE HAHOMPOBOJIOK.
CBoiicTBa M TPHUMEHEHHE HAHOIMPOBOJAOB. Matepuanbl W U3AEAMS HAHOPOTOHUKHU.
Marepuansl U yCTPOMCTBA MOJEKYJSIPHOM SJIEKTPOHUKH. MOJEKYJIBI-TPOBOAHUKU H
MOJIEKYJBI-U30JATOPBL.  MOJIEKYIbI-THOABI.  MONEKyNbI-TPaH3UCTOPBL. MOJIEKYIIIpHBIE
JJIEMEHTHI aMSATH.

5. ObOpa3zoBaTe/ibHbIE TEXHOJIOTHM.

Metonuka mnpenofaBaHusi IUCHUIUIMHBL «HaydHble acreKkThl U TepCIeKTHUBHBIC
MaTepuagbl B HMH(MOPMAIIMOHHBIX TEXHOJOTHSIX» M peanu3anus KOMIETEHTHOCTHOTO
MO/X0/Ia B M3JIOKEHWW W BOCIPHUATHU MaTepuaja MPeAyCMaTpPUBACT HCIIOJIh30BAHUE
CIENYIONINX  AaKTUBHBIX W  WHTEPAKTUBHBIX  (OPM  TPOBENEHUS  TPYIIIOBBIX,
WHIUBUYalbHBIX, AYJAUTOPHBIX 3aHATHH B COYETAaHWU C BHEAYJUTOPHON paboTOM C
11eb10 (POPMHUPOBAHUS U PA3BUTHS MTPO(PECCHOHATHFHBIX HABBIKOB 00 yYarOIIUXCS:

— TIOJITOTOBKA K BBIMOJIHEHHIO JTA00PATOPHBIX pabOT B 1a00paTOpHsIX BY3a;

— OpraHu3alusi U TPOBEJIEHHE TEKYIIEro KOHTPOJIA 3HaHWNA OO0ydYaromuxcs B
dbopme 6J1aHKOBOTO TECTUPOBAHUS;

— HCIIOJIb30BaHWE WHTEPAKTUBHBIX (OpPM TEKyIIero KOHTpoJisi B  ¢dopme
ayJTUTOPHOTO ¥ BHEAYAUTOPHOTO UHTEPHET-TECTUPOBAHMSL.

3aHATUS JIEKUMOHHOTO THIIA COCTaBISIIOT 33% OT 00beMa ayTUTOPHBIX 3aHATUH.



6. OueHo4HbIe cpeacTBA VI TEKYLIEro KOHTPOJIS YCIIeBaeMOCTH,
NMPOMEKYTOYHOM ATTECTAUMH 110 UTOraM OCBOCHMS AUCHUILIMHBI U y4e0HO-
MeToan4YecKoe o0ecrevyeHne CaMoOCTOSITeIbHOM padoThI 00yYaOIIUXCH.

B mnpouecce 00ydeHHMs HMCHONB3YIOTCS — CIEAYIOIIME OLEHOYHbBIE  (HOPMBI
CaMOCTOSATEIbHON paboThl O0YYalOIIMXCSs, OLICHOYHBIE CPEJACTBA TEKYILErO KOHTPOJI
YCIIEBAEMOCTH U IPOMEKYTOUHBIX ATTECTALINMI:

— TMOATOTOBKA K BBHIIOJHEHMIO JTAOOPATOPHBIX PAdOT M UX 3aIIUTA;
— KOHTpPOJIbHBIE BONPOCHI M 3agaHusi B ¢opMe OIAHKOBOTO M (MJIM) KOMIBIOTEPHOTO
TECTUPOBAHUS JUIs1 KOHTPOJISE OCBOEHUS 00yUaIOIMMHUCS PA3/1€I0B JUCLIUILIINHBIL.

OOpa3upl  KOHTPOJIBHBIX BOMNPOCOB JJII TMPOBEACHHUS TEKYIIEro KOHTPOJS

npuseneHs! B [Ipuiioxenun 3.

6.1. @DOoHI OLIEHOYHDBIX CpeacCTB AJIsl MPOBECACHUA IIpOMe)KyTO‘IHOﬁ
arTrecraluu oﬁyqamumxcsl o AMCIUMIIIIMHE.

6.1.1. IlepeyeHb KOMIIETEHIINH ¢ YKa3aHHEM ITANoOB UX (opMuUpPoOBaHuUsi B
npoiecce 0CBOEHUs1 00pPa30BaTEIbHON MPOTrPaMMBbI.

B pesynbrare OCBOCHMSI IUCHUIUIMHBI (MOAYJsl) (POPMHUPYIOTCS CIEAYIOIINe
KOMITETEHIINH:

Kon B pe3yibTarte ocBoeHHs 00pa30BaTebHOI NPOrPaMMbl 00y4YAIOIIUICH
KOMIIeTeHIIM U J0JI2KeH 00,1a1aTh
OIIK-1 CriocoGHOCTh MPUMEHSTH €CTECTBEHHOHAYUYHBIE U OOIIENHKEHEPHBIE

3HaHHW, METOABI MAaTEMATUYCCKOI'0O aHaJIM3a 1 MOJACIIMPOBAaHM,
TEOPETHUYECKOTO M SKCIIEPUMEHTAIBHOTO UCCIEIOBAHUS B
PO ECCUOHATIEHON 1eATeTbHOCTH.

B mpouecce ocBoeHuss 00pa3oBaTeIbHONM MNPOrpaMMbl JIaHHBIE KOMIIETEHIMH, B
TOM YHUCJIE€ UX OTAEJbHbIE KOMIIOHEHTHI, (DOPMHUPYIOTCA MOSTAHO B XOJI€ OCBOECHHS
OOy4YaloIMMHCS JAMCLHMIUIMH, MPaKTUK B COOTBETCTBUM C YY€OHBIM IUIAHOM U
KaJIeHJapHbIM TpaduKoM y4eOHOTo Ipolecca.

6.1.2. Onucanue noka3areJeil U KpUTEPHEB OLIEHUBAHNSI KOMIIETEHN,
(popMupyeMBbIX 110 HTOraM OCBOCHHUS TUCHMILUIMHBI, ONIUCAHUE KA
OLICHMBAHMUSI.
[TokazateneM  ONEHHMBAaHHUS  KOMIETEHLIMM HA  Pa3JIMYHBIX  JdTalax  Ux
dbopMupoBaHUS SIBISETCA JOCTIDKCHHE OOYYalOIIMMUCS TUIAHUPYEMBIX Pe3YyJIbTaTOB
00y4eHUs MO AUCIUTLIIUHE.

Kpurtepuu onennBanus

IToka3arTenan
2 3 4 5




OIIK-1 — CrocoOHOCTh NPHUMEHSTh ECTECTBEHHOHAYYHBIC U OOIECHMH)KCHEPHBIC 3HAHHS, METOJbI
MaTeMaTHUYECKOT0 aHAJIN3a U MOJEIUPOBAHMSI, TEOPETUYECKOTO U IKCIEPUMEHTAILHOIO UCCIIEA0BAHMS
B IPO(eCCHOHABHON 1A TETLHOCTH.

3HATH: Ooyuaromuiics Oo6yuaromuiics Oo6yuaromuiics OO0yuatomuiics
E€MOHCTPUPYET E€MOHCTPUPYET E€MOHCTPUPYET E€MOHCTPUPYET
Merogonornueckue | * PHPY A TPHpY a pupy a TPHpY!
MOJIHOE OTCYTCTBUE | HETIOJTHOE YaCTHIHOE MOJTHOE
OCHOBBI HAYYHOTO
WJIM HEJIOCTATOYHOE | COOTBETCTBHUE COOTBETCTBHUE COOTBETCTBHUE
HCCTICROBANHA, CIICAYIOIINX 3HAHUI
COOTBETCTBHUE CJICTYOLIIX CJICTYOLIIX
0COOCHHOCTH ALyTom ALyTom AyTom
HaydHOrO CJICYIOITUX 3HAHW: 3HAHWH: METOJIOJIOTHUECKUX
3HAHWH: METOJIOJIOTHYECKUX | METOAOIOTHYECKHX | OCHOB HAyYHOI'O
MO3HAHMS, JIOTHKY
METOJIOJIOTHYECKUX | OCHOB HAyYHOTO OCHOB Hay4HOTO WCCIICZIOBaHUS,
HAYYHOT'O TIO3HAHUS .
OCHOB HaYYHOT'O HCCIIeIOBAHMUS, HCCIIETIOBAHMS, ocobeHHocTel
Y UCCIICIOBAHMSI. . .
WCCIIEIOBaHUS, 0CcoOeHHOCTeH 0COOEHHOCTEH Hay4HOTO
ocobeHHocTel HAy4YHOT'O Hay4YHOT'O MO3HAHUS, JIOTUKY
HAY4YHOTO MTO3HAHMUS, JIOTUKY MTO3HAHHUS, JIOTUKY HAy4YHOTO TIO3HAHUS
TO3HAHMS, JIOTHKY HAYYHOTO TIO3HAHMS | HAYYHOI'O TIO3HAHUS | M MCCIECIOBAHUA.
HAYYHOT'O TIO3HAHUS | M MCCIICIOBaHU. Y UCCIIETIOBAHMSL. CBoOoHO
Y MCCIICIOBAHUSI. JomyckaroTes JlomyckaroTes OTIepUPYET
3HAYUTECIIbHBIC HE3HAYUTEIIbHBIC MPHOOPETEHHBIMU
OIIUOKH, OIINOKH, 3HAHUSIMH.
MPOSIBIIACTCS HETOYHOCTH,
HEJ0CTaTOYHOCTh 3aTPYJIHCHUS IPU
3HAHUH, 110 PSAY AHATUTHYCCKUX
MoKasaresei, onepanusx.
oOyJarommiics
HCIIBITHIBACT
3HAYUTEITHHBIC
3aTpyIHCHUS MPH
OIePUPOBAHUN
3HAHUSAMHU MIPH UX
MEepEeHOCce Ha HOBBIC
CUTYalWH.
YMeETh: OOyuaromuiics He Obyuaromuiics Oobyuaromuiics OO0yyaromuiics
MeEeT WIIH B E€MOHCTPUPYET E€MOHCTPUPYET E€MOHCTPUPYET
DOpMyITHPOBATE y 3 A TpUpY A TpUpy At TpUpy
HEJI0CTaTOYHOU HETIOJTHOE YaCTUYHOE MOJTHOE
1eJTb, 33]1a4H,
CTCTICHU yMEET COOTBETCTBHUE COOTBETCTBHUE COOTBETCTBHUE
O0O0BEKT, MPeaMeET, o
. OpPMYJIUPOBATh CJICTYFOIIIUX CJICTYFOIIUX CIIEAYIOIINX
THITOTE3Y HAYYHOM PMYJHPp JLYTOH JLYToH Ayrot
paboTs 11eJ1b, 3371a4H, YMEHHI: YMEHHUU: YMEHHIA:
—— O0O0BEKT, IIPEeIMET, (dbopmyIMpoBaTh (dhopmynupoBath (bopMyIUpoBaTh
THITOTE3Y HAYYHOM b, 3aJ1a41 ellb, 3a]1a41 b, 33]1a91
€CTECTBEHHOHAYYH y Hay TCIIb, 3a141H, TCIIb, 3a14TH, 1CIIb, Saj1atH,
bIe I paboTsl 1 00BEKT, MPeMeT, 00BEKT, MPeMeT, 00BEKT, IpeIMET,
NIPAMEHSATH TUIIOTE3Y HAYYHOU TUIIOTE3Y HAYYHOU TUIIOTE3Y HAYYHOU
oOIIenHXKeHEPHbIE P y Hay y Hay Yy Hayd
SHAHMS B ©CTECTBEHHOHAYYH | pabOTHI U paboThI paboTHI U
. | pleum MIPUMEHSTh MIPUMEHSTH MIPUMEHSTh
npodheCCHOHATLHON
OOIIICMHKCHEPHBIC | €CTECTBEHHOHAYYH | €CTECTBEHHOHAayYH | €CTECTBEHHOHAYYH
JIESTEITLHOCTH.
3HAHUSA B ble U ble U bl U
npoeCCHOHAIILHON | OOIIEWHKEHEPHBIE | OOIIEHH)KEHEPHBIE | OOLICHHKCHEPHBIE
JIESTEITLHOCTH. 3HAHUS B 3HAHUS B 3HaHUS B
npo)eCCHOHANILHON | TTPO(eCCHOHAIBHON | MpodecCHoHANTBHOM
JESITeTHHOCTH. JESTETLHOCTH. JIeSITETLHOCTH.
HomyckaroTcst VYMeHus 0CBOEHBE], CBob6oaHo
3HAYUTEIIbHBIC HO JIOITYCKaTCS OTIepUPYET
OIINOKH, HE3HAYHMTENIbHBIC MPUOOPETEHHBIMU
MIPOSIBISECTCS OIIINOKH, YMEHUSIMH,
HEJIOCTATOYHOCTh HETOYHOCTH, MIPUMEHSET UX B
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YMEHWUIA, TI0 psTy 3aTpyIHEHUS TIPU CUTYaIUsIX
MOKa3aTenei, AQHAUTUYCCKUX MOBBIICHHOM
o0yyJarouiics OTIepaIHsIX, CJIOYKHOCTH.
HCTIBITHIBACT MepeHoce YMEeHU
3HAYUTEIIHHBIC Ha HOBBIE,
3aTpYAHCHUS [IPU HEeCTaHIapTHbIC
OTIEPUPOBAHUU CUTYaIlUH.
YMEHUSIMHY TIPU UX
MepeHoce Ha HOBBIE
CHTYAaIIWH.
BJIAJIETh: OO0yyatromuiics He OO0yuaromuiics OO0yuaromuiics OOyuatomnuiics B
Meronamu BJIAJICCT WM B BJIaJIeeT METOAAMH | YaCTUYHO BIIAJICET MOJHOM 00beMe
HEJ0CTaTOYHOM 00paboTKH 1 METOIaMH BIIAZICET METOIaMH
00paboTKH U
CTETIeHH BJajeeT Mpe3eHTaLUH 00paboTKH 1 00paboTKH 1
Mpe3eHTAIH
Pe3yJIBTATOB METOAaMH pe3yJIbTaToOB Mpe3CHTALINH NPE3CHTALH
SKCTICpHMCHTAbHBI 00paboTKH U SKCIEPUMCHTAIBHBI | PE3YIBTATOB pe3ybTaToB
X HCCIIENOBAHHIL. Mpe3eHTAIH X UCCIICIOBAHUI B SKCHEPHMEHTAILHEI | SKCIEPUMEHTAITBHBI
pe3yNbTaToB HETIOJIHOM 00BeMe, | X UCCIIeJOBAaHUH, X UCCIICIOBaHHH,
IKCIIEPUMEHTAILHBI | JIOMYCKAIOTCS HABBIKUA OCBOCHBI, cBOOOJTHO
X HCCIIEIOBAHU. 3HAYUTEITHHBIC HO JIONYCKAKOTCS MPUMEHSIET
OHII/I6KI/I, HE3HAYUTCIIbHbIC IMMOJTY4YCHHBIC
MPOABIIACTCA OHII/I6KI/I, HAaBBIKH B
HEOCTATOYHOCTh HETOYHOCTH, CUTYyalUsIX
BIIaJICHUS 3aTPYIHEHHUS [IPH MOBBIILIEHHOU
HaBbIKaMU I10 pAOY AHAJIMTUYCCKUX CJIO’KHOCTH.
TOoKa3aTeleH, onepauusx,
oOyJarommiics IepeHoce YMEHUN
HUCIIbIThIBACT Ha HOBBIC,
3HAYUTCIIbHBIC HECTaHAAPTHLIC
3aTpyIHCHUS PH CUTYaIlUH.
NIPUMCHCHUN
HAaBBbIKOB B HOBBIX
CUTYaIUSIX.

[ITkaybl OLIEHWBAHKS PE3YIBTATOB IPOMEKYTOUHOU ATTECTALMU U UX OIMUCAHUE:
Dopma npomercymounonu ammecmayuu: 3a4em.

Ipomesxcymounas ammecmayusi odyuaowuxcs 6 opme 3avema nposoOUMcs no
Dpe3yIbmamam 8bINOJHEHUs 8CeX BUO08 YUeOHOU pabombl, NPeodyCMOMPEHHbIX VUeOHbIM
NIAHOM NO OAHHOU OUCYUNIUHE, NPU IMOM YYUMBIBAIOMCS Pe3yIbmanmvl MeKyue2o
KOHmMpoJisi ycnesaemocmu 6 meueHue cemecmpa. Quenka cmeneHu O00CMUNCEHUS
0OVHAIOWUMUCS NAAHUPYEMBIX De3VIbmamos 00VHeHuss Nno OUCYUNIUHE NPOBOOUMCS
npenooasamenem, 6eOVWUM 3AHAMUSL NO OUCYUNTIUHE MEeMOOOM IKCnepmHuol oyenku. 1o
UmMo2am NpPOMEeNCYMOUHOU ammecmayuy no OUCYUNIUHE BbICMABIAEMC s OYeHKd
«3aUMeHO» UL «He 3aUMEHON.

K npomesxcymounoii ammecmayuu  0onyckaiomcsi — moaAbKo — ooyuarowuecs,
8LINONIHUBUIUE 8Ce BUAbL YUeOHOU pabombl, npedycMompenHvle paboyel npocpammon no
oucyunaune «Hayunvie acnexmsi u nepcneKmusHvle Mamepuaivl 8 UHGOPMAYUOHHBIX
MEXHON02UAX» (NPOULTIU  NPOMENCYMOUHBIL KOHMPOAb, GbINOJIHULU J1AO0PAMOpHbIE
pabomul).



IlIkana
ouenueanus

Onucanue

Buvinonnenvr 6ce 6uovl yuebHou pabomwi, npedycMompeHHbvle

VUEOHbIM NJIAHOM. Obyuarowuiics deMoHCmpupyem
coomeemcmeue 3HAHUL, YMEHUl, HABLIKOS8, NPUBCOCHHbIM 8
mabauyax — nokazameneu,  onepupyem — NpUOOPemMeHHbIMU

3aumeno | 3HaHUAMU, YMEHUAMU, HABLIKAMU, NPUMEHAEm UX 6 CUmyayusx
nosviuenHol croxchocmu. Ilpu smom mozym 6Gvimb 0onyujeHsl
He3HayumenvHvle OwUbKU, HEeMOYHOCmU, 3ampyOHeHUus npu
AHATUMUYECKUX Oonepayusix, nepeHoce 3HAHUU U YMeHUU Ha
HOBble, HeCMAHOApMHuble CUMYAYUU.

He ewinonnen ooun unu 6onee 6udog yuebOHOU pabomul,
npeoyCmMompeHHbIX VUeOHbIM NILAHOM. Obyuarowutics
0eMoHCmpupyem HenoiHoe COOmeemcmeue 3HAHUL, YMeHUl,
HABbIKO8, NPUBEOCHHbIM 8 MabIUuyax noxkazamenetl, 00NyCcKaromcs.
3HauUUmMenvHvle OUWUOKU, NPOABIAEMCA OMCYmMcmeue 3HAHUI,
VMeHUll, HAeblko8 No psady nokazamenel, 00Y4AOWUILCS
ucnelmsléaem 3Ha4UmMenbHbvle 3ampyoOHeHUs Npu ONnepuposaHuu
SHAHUAMU U YMEHUSAMU NPU UX NePeHoce HA HOBble CUMYaAyUU.

He 3aumeno

@DOH/TbI OIIEHOYHBIX CPEICTB NpeacTaBieHbl B [Ipunokenun 2.

7. YueOHO-MeTOAHYeCKOE U HH(OPMAIUOHHOE o0ecneyeHHe TUCIHUTTHHBI.

a) OCHOBHAaf JiUTepaTypa:

1. boopos, B. U., Edpemon, H. ®., boxxkxko, H. H., Konaparo A.Il. u xap.
Pa3paboTka Hay4yHBIX U  TEXHOJOTMYECKMX  TOJIXOJOB K  CO3JAHUIO
"MHTEJUICKTYaIbHOMU" yrakoBku: MoHorpadus / M-Bo oOpa3oBaHust U Hayku PO ;
®I'BOY BIIO "Mock. roc. yu-T nedyarn umenu Mana ®@egoposa". — M.: MI'VII
umenu MBana ®@enopona, 2011. — 545 c.

2. Boakos, I''M. MarepuanoBenenue. Y4eOHUK JIJIS CTYJI. BBICII. y4eO. 3aBeacHUM /
I"'M.BoskoB, B.M.3yeB — M.: uznatennctBo Akaaemusi, 2012, 400 c.

3. Kongparos, A.Il.,, benpa, A.®., boxko, H.H. u ap. ®duszuka u xumus
MaTepuajJoB U TEXHOJOTMUECKUX IMPOIIECCOB B mojurpaduy M ymakoBke: Y4OHOe
nocodue; ®I'bOY BIIO "Mock. roc. yH-T neyatu uMenu MiBana depoposa". — M.:
MI'VII umenn MBana ®enoposa, 2012. — 350 c.

4 . MapkoB, B. ®. Matepuaiibl COBpEMEHHOM 3JICKTPOHUKHU: yueOHoe mocodue / B.
®. Mapkos, X. H. MyxamemzsuoB, JI. H. Mackaesa ; [mox oOmri. pex. B. .
MapxkoBa]; M-Bo oOpazoBanus u Hayku Poc. ®@enepanuu, Ypan. gemep. 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) I0MOJIHUTEJIbHASA JIUTEpPaTypa:

1. Tonok, FO.HU. 3amura MHTEIIEKTYalIbHOH COOCTBEHHOCTH U TMATEHTOBEACHUE |
yaeOHoe mocobue [Daektponubii pecypc] / FKO.M. Tomok, T.B. Tonok; M-Bo
oOpazoBanus u Hayku Poccum, Kazan. Hail. uccnen. TexHon. yH-T. — Kazanb: Uzn-
Bo KHUTY, 2013. — 296 c.(http://www.knigafund.ru/books/186917).

2. ItoasikoB, B.M. OCHOBBI TEXHHYECKOTO TBOPYECTBA U MATCHTOBEACHUS.
WNHuTemiekTyansHass COOCTBEHHOCTh, HW300peTeHHMs B monurpaduu: ydeOHoe
nocoOue HJisi CTYJAEHTOB BY30B, oOydaromuxcs 1o Hampabienuto 151000 —
Texnomornueckre MamuHel u  obopymoBanne [/ B.M. IlrtomasikoB; M-Bo
oOpazoBanus u Hayku PO, ®I'BOY BIIO "Mock. roc. yH-T nedatu umeHu lBana
®denoposa". — M.: MI'VII umenun MBana denoposa, 2012. — 221 c.

3. Taymenko, A.I'. HanomaTepuansl ¥ HaHOTEXHOJIOTMH: y4deOHOe mocobue /A.T.
I'mymenko, E.Il. 'mymenko. — Camapa: ®I'OBYBO III'VTH, 2017. — 269 c.
Pexum JIOCTYyIIA:
http://elib.psuti.ru/Gluwenko_Gluwenko Nanomaterialy_i_nanotehnologii.pdf.

4. XoaoakoBa, H.B. TexHonoruss  maTepuaigoB  OSJICKTPOHHONM  TEXHUKH:
nabopatopusbiii npaktukym /H.B. Xomonkosa, T.I'. [llukoBa; MBaH. roc. Xum.-
TexHoja. yH-T. — MHWBanoBo, 2013. — 181 «c¢. Pexum gocrymna:
http://www.isuct.ru/dept/nochem/tpmet/images/stories/met/TechMatET.pdf.

B) IPOrpaMMHoOe o0ecrnieyeHne 1 HHTEePHeT-Pecypcehl:
[IporpammHoe obecrieueHue He MPeyCMOTPEHO.
HNuTepHeT-pecypcsr:

1. Marepuanosenenue. Kypc nexiuii: DnekTpoHHbIN pecypce. Pexum mocrtymna:
http://narfu.ru/iet/divisions/ktkmim/literature/materialovedenie_kurs_lektsiy .pdf,
CBOOOTHBIM.

2. Tlommmepst: DnexkTpoHHBIN pecype. Caitt « Bukuneaus. CBoOogHas
sHIMKIONeaus». Pexxum mocryna: https://ru.wikipedia.org/wiki/ITonmmepsr,
CBOOOTHBIM.

3. TepMoguHaMuKa XUMHUYECKUX TPOIECCOB: IJICKTPOHHBIN pecype. Cait «Ppt-
online.org». Pesxxum moctyma: http://ppt-online.org/5733, cBoGoaHbI#

[Tone3nbie yueOHO-METOAMYECKHE M MH(POPMAIIMOHHBIE MAaTEPUATIBI TTPEICTABIICHBI
TaK)X€ Ha cauTax:

O6pa3zoBarenbHbIil pecypc MHTepHeTa. [1aTeHThl B XMMUU U TEXHOJOTUH

http://www.alleng.ru./edu/chem.htm

8. MaTtepunajibHO-TeXHHYeCKoe ofecnevyeHne JUCIUITUHBL.

JIeKIIMOHHBIE ayJUTOPUM, OCHAIEHHBbIE KOMIUIEKCOM TEXHMYECKUX CpEICTB,
MO3BOJISIONINX OCYIIECTBIATh MPE3CHTAIlMH y4eOHOTO MaTepuaja: dKpaH, MEepeHOCHOU
MPOEKTOP, HOYTOYK, 3BYKOBBIE KOJIOHKH.

JlabGopaTtopHble paOOTHI BBIMOJHSIOTCS B CHEUUATU3UPOBAHHBIX JAOOPATOPHUSIX
kadenper m Hayuno-texnuueckoro 1eHtpa «llomurpaduyeckue u HHHOBAIIMOHHBIC
TEXHOJIOTUW», OCHAIEHHBIX COOTBETCTBYIOIIMMHU CIEIUAIBFHBIMA TpHOOpaMU |
000py1I0BaHHEM.
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Jns caMoCTOATENbHOM TOATOTOBKU HCIOJIB3YIOTCS HMeEoIuecss Ha Kkadenpe
KOMIBIOTEPHI, TOCTYI K ceTH MHTEepHET (BO BpeMSsl CAMOCTOSITEIbHOM MOJITOTOBKK).

B yuebHOM mpomecce HUCHONB3YIOTCS CIEAYIONIME HAriisigHbIe IMOCOOUs U
METOAMYECKHE MaTepUaIbI:

- CJIalbl U CXEMBbI;

- TECTBI JJIsl KOHTPOJIS YCBOSHHUS MaTepuaia 1o JUCIUTIIINHE;

- BHJEOMaTepual

B pamkax uzydeHusi kypca «HayuHble acnieKThl W TMEpPCHEKTHBHBIE MaTepHasbl B
MH()OPMAIIMOHHBIX TEXHOJOTHAX» BO3MOXKHO TIOCEIICHHE TEMaTHYECKUX BBICTABOK H
CEMHHApPOB.

9. MeTtoanueckue peKOMEHIAMUM JIJISI CAMOCTOSITEILHOM PadoThI
00y4aroImmnXxcs.

B ocHOBe caMocCTOSITeNIbHON pabOThl O0YYaIOIIMXCs JIEKAT: COAepKaHue padboueit
y4eOHOW MpOrpaMMbl, BOMPOCHI AJsl MOATOTOBKMA K JIAOOPATOPHBIM U KOHTPOJIBHBIM
paboTtamM, a TaKXKe CaMOCTOATENbHOE HW3yYeHHE pa3leioB  JAMCHUIUIMHBI  C
UCMOJIb30BAaHUEM OIOPHOTO KOHCIEKTAa JIEKIMHA, OCHOBHOM U  JOMOJHUTENBHOM
JIUTEpaTyphl, a Takxke VHTEepHET-pecypcoB.

10. MeToauyeckue peKOMeHIAMHU 1JIs NpenoaaBaTeisi.

PekoMeHIyeTCsl MMPOKOe WCITOIB30BAaHUE AKTUBHBIX W WHTEPAKTUBHBIX METOJ/IOB
oOydeHusi, (HPOHIOB OIICHOYHBIX CPEJCTB, BKJIIOYAIONIUX TECThI W THUIIOBBIC 3aaHUS,
MTO3BOJISIFOIIME OIEHUTh 3HAHUS, YMEHUS ¥ YPOBEHD MMPUOOPETCHHBIX KOMIIECTCHITHIA.

Ha naGopaTopHBIX  3aHATHSAX  PEKOMEHAYETCS  MPUMEHEHUE 3apaHee
pa3paboTaHHBIX 0JIaHKOB-OTYETOB MO padoTe.
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[Tporpamma cocrtaBieHa B cOOTBETCTBUU ¢ DenepabHbIM TOCYAapCTBEHHBIM
0o0pa3oBaTeIbHBIM CTaHAAPTOM  BBICHIET0 OO0pa3oBaHMs [0  HAlpaBJICHUIO
nonroroBku  OakamaBpoB  09.03.02 «HuHpopMauMOHHBIE CHCTEMBI H
TEXHOJIOTHM».

IIporpammy cocraBuI:

7]
1.T.H., ipodheccop /17717 /JL.H. JIucuenkosa/

Ilporpamma yTBep:kaeHa Ha 3acefanuu Kadeapbl «VHHOBAIMOHHbIE
MaTepUaJIbl IPUHTMeIUAMHAYCcTpum» «29» aBrycra 2021 r., mporokosn Ne 1

3asenyromuii kadenpoin UMII,
1.T.H., podeccop /% /A.I1. Konaparos/

IIporpamma corjiacoBana:

3aB. kadeapoit UulT, _
K.T.H. /E.B. BynatHukos/

Z 4




Ilpunoscenue 1
CTpykTypa u coaep:kanue JMcUMIVINHBI « HaydHble acClieKThI M MepCleKTUBHbIE MATEPHAJIbl B MHGOPMALMOHHBIX
TeXHOJIOTUAX»
10 HanpaBJeHuI0 NoaAroToBkM 09.03.02 UnpopmauuoHHbIe CUCTEMbI U TEXHOJIOTHU

Ipoduas noaroroBku «MHdpopmanuoHHbIe CHCTEMBbI U TEXHOJIOTHH 00PA0OTKH HU(PPOBOTr0 KOHTEHTA)
(0axanaBp)

n/n

Buabi yueOHol padoThl, Dopm
BKJIIOYAsi CAMOCTOSITEIbHYIO Buabl camocTosiTeIbHOI padoThI bl
padoTy o0y4arommxcs, o0yuarommxcs arrect
U TPYA0EMKOCTh B Yacax anuu

J | II/C | Jlad | CPC | KCP | K.P. | KIL. | PT'P | Pegepar | K/p | D | 3

Pa3nen

Cemectp
ceMecTpa

Henensn

Paznen 1. Dranbl U comep:xaHue
HAYYHO-HCCJIeI0BATEIbCKOMI
padoThbI.

Buvibop 00beKmos UCCEO08AHUSL.
Mamepuarnoi, KOMNJIeKmyioujue,
yempoticmea, npoyeccvl U mexHuueckue
cucmemvul; ObocHosanue HeobxoouUmMo20
UHCMPYMEHMAPUSL (obopyoosaHrue,
CcmanKku,  npubopvl,  UHCIMPYMEHMbL,
MemoouKu, npoepammol OBM),
Taxmuko-mexnHuueckue mpebosans
(TTT) «x pesyromamam B6bINOJIHEHUE 2 1 2 3
HAYYHO-UCCIIe008AMENbCKOU pabombl no
HasHavenuro,  Texuuko-aKoHomMuyeckoe
obocHosanue (T20) 8bINONIHEHUS
HAYYHO-UCCTIe008AMENbCKOU  pabomul,
Cocmasnenue npocpammvl obecneyenus
HAOEXCHOCMU  NpU  OKCHIyamayuu U
npUMEHeHUU paspabamviéaemvix
00beKmos; Ilposedenue
uHpopMayuonHoo noucka u
nameumuvlx Uucciedo8anuti, Omanvl U
cooepoicarue 9KCHEPUMEHMATLHBIX
pabom, Ilepeuenn OOKYMEHMO8




paspabamovieaemvlx 8 HUP;
Dopmynuposka 86160008 u
pexomenoayuii, Cocmasnenue OHT][ no
TOCT.

Jlabopamopnas paboma
«OCHOBHBIC MaTPUYHBIC OTICPALIHH 1
CIOCOOBI TOCTPOCHHUS
PETPECCUOHHBIX MOJIETIEI).

Pa3znen 2. JlureparypHoe
oopMmiieHue " nmyOoaun4YHas
3alUTAa HAYYHBIX padoT.

Tesucvl Ooxknadoa Ha KoHpepeHyusx.
loknao. Hayunwas cmamoes. O630puas
HayyHas cmamosi. Mownoepagus.
Ocobennocmu 10020MOBKU
CMPYKMYPHBIX YaCmell HAyYHblX pabom.
Ogopmnenue cmpykmypHulx —dacmel
HayuHvlx  pabom. Yuueepcanvuas
decamuyHas Kaaccugurayus
nyonuxayui.  Cmpykmypa — HAy4HbIX
nyoauxkayuii 1 00K1a008. Beedenue,
anHomayus, Kiodesvle Clo8d, pegepam.
Hcnonvzosanue u opopmnenue yumam.
Ceviiku 6 mekcme U oopmieHue
3AUMCMBOBAHUIL.

Jlabopamopnas paboma

«AHanu3 u npeodpa3zoBaHue
OKCHEPUMEHTABHBIX ~ JIaHHBIX  C
UCIIOJI30BaHUEM METOJ[a TJIaBHBIX

KOMITOHEHT.
Paznen 2. JlureparypHoe
oopmiieHue 7| nyoJan4Hast

3alMTA HAYYHBIX padoT.
Oghopmaenue npunosicenuti u
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sameuanuii. Cmanoapm ogopmierus
CRUCKA Tumepamypbl u Op. UCMOYHUKOB.
Ocobennocmu no020mosKuU K 3auume
Hayunvix pabom. Tpebosanuil u
0COBEHHOCIU OPOPMIICHUSL HAYYHBIX
npezenmayuil. [Iposepra mexcmos u
ULTIOCMPAYULL NPOSPAMMAMU
«Anmunnazuamy. Peyenzuposarnue
cmametl 8 NepUOOUUECKUX HAYUHBIX
JHCYPHANAX.

Jlabopamopnas paboma
«HbOpMaMOHHBIN TIOUCK IO TEMe
HUP».

Pa3znen 3. [lonsaTue u
KJIaccu(pukanus MaTepuaJioB
HH(GOPMALMOHHBIX CHCTEM.
IIposooswue mamepuanvl. Qusuveckas
npuUpoOa 1eKMponpo8oOHOCHU
MEMAanos u HeMemaiIu4eckux
Mamepuanos. 3a6UcUmMocms
AEKMPONPOBOOHOCIU MEMALILO08 O
memnepamypul. Jnekmpuyeckue
CBOUCMBA MEMALTUYECKUX CNILABOS.
Conpomusenenue npoeooOHUK08 HA
svicoxux uacmomax.. Conpomugnenue
TMOHKUX MEMALIUYECKUX NIEHOK..
Pasmepnoviii 3¢hpexm. Konmaxmmuole
SAGNIEHUST 8 MEMAIAX. .
Csepxnposodsiujue Memanivl U CHIAGYL.
Cneyuanvhvie cnaasvl. Cnaaswl 015
mepmonap. Cniasvl 01151 KOpnycos
npubopos. Tyeonnaskue memannoi.

16




bBrazopoonvie memannwi. Ilpunou
Hememannuueckue nposoosawue
Mamepuanwl.

Jlabopamopnas paboma
«HWccnenoBanue TemrepaTypHon
3aBUCHMOCTH yJICITLHOTO
conportusieHus u onpeaenenue TKC
MPOBOJJHUKOBBIX MAaTEPUAIIOBY.

KP

Paznen 3. IlonsiTue "
KJIaccupuranmsi MAaTepHuaJioB
HH(GOPMALMOHHBIX CHCTEM.

THonynposoonuxu u noaynpoeooHuKoebie

COCOUHEHUA. Knaccugpuxayus,
cmpykmypa, ceoticmeaa, Memoobl
UCCNIeO08AHUSL U TNEXHOLO2UU NOTIYHEHUS
HOMYRPOBOOHUKOBHIX Mamepuanos.
Cobcmeennvle u npuMecHvle
HOAYRPOBOOHUKU. . Temnepamypuas
3A6UCUMOCTND KOHYenmpayuu

Hocumenel  3apada.  Ilodsudxcrnocms
Hocumeinel 3apadda 8 NOAYNPOBOOHUKAX.
Dnexmpoghuzuyeckue A671eHUsA 8
HOAYNPOBOOHUKAX.

@omonpogooumocms. Jlromunecyenyus.
Tepmoanexmpoosusicyuas cuna.
Idpgexm  Xomna. Ogpgexm  anna.
Cmpykmypa,  ceolicmea, nojyueHue,
MemoObl  ucciedosanus U obracmu
NpUMeEHEHUs. KpeMHUs, 2epmManus,
Kkapouo xpemuus. Ilonynpogoonuxogvle
coeounernus Al BV, All BVI, AIV BVI u
meepovle pacniasbl HA UX OCHOSe.
Cmpykmypa, ceolicmea, MmMexHOI02UU
NOAYUeHUs, Memoobl UCCIe008AHU U
obnacmu  npumenenus.  Texnonozuu

17




n0020MOBKU u obpabomxu

NOAYNPOBOOHUKOBIX Mamepuanos.
Pesxa NOIYNPOBOOHUKOBIX
Mamepuaos.

10

Jlabopamopnas paboma
«OmnpeneneHue riayOrnHbI

HapyILLIEHHOIO CJI04,
KpucTajuiorpadu4eckoi OpueHTaluu
MOJTYIIPOBOJHHUKA U MTOBEPXHOCTHOM
TUIOTHOCTH J1€(hEKTOBY.

10

11

Paznen 3. IlonsiTue "
KJIaccupuranmsi MAaTepHuaJioB
HH(GOPMALMOHHBIX CHCTEM.
ﬂu:)ﬂelcmpuku, MACHUMHbLE

Mamepuanvl, MOHOKPUCMATUYECKUE
Mmamepuanvt. Cmpykmypa, ceoticmaa,
MeXHO02UU NOTYHeHUs U 00aacmu
npumenenus. Knaccuguxayus u
OCHOBHbLE CEOUCMBA OUITEKMPUKOS.
DrexmponposooOHOCmb OUIIEKMPUKOB.
THonumepul 6 31eKkmponHOLU mexHuKe U
onmomexHuxe. Komnosuyuonnvle
naacmmaccyl U nAACmuKuy.
DekmpouzonAYUOHHbIE KOMAAYHODL.
Heopeanuueckue cmexna. Cumanioi.
Kepamuru. AkmusHnvle ousiekmpuxu.
Ceenemosanexmpuxu. Ilbezosnexmpuxu.
Tupoanexmpuxu. Inexkmpemut. Kuoxue
Kpucmanisl. Mamepuansl ons
meepOomenbHblx aazepos. MazHummnole
mamepuanvl. Knaccugurayus
MASHUMHBIX MAMEPUATOS.
Maenumomszckue mamepuarni.

11
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Maznumomeepovle mamepuarbi.
Cnocobwi nonyuenus
MOHOKPUCIANIUYECKUX MAMEPUATOB.
Buipawueanue MoHOKpUCmaniog u3
PAcniagos, pacmeopos, 2az0601i cpeobi.

12

Jlabopamopnas paboma
«3yyeHue cCBOMCTB
JTUDIIEKTPUUECKUX MaTepUasoB,
MCIIOJIb3YEMBbIX ISl U3TOTOBJICHUS
15631 (15071

TBEPAOTEIBLHOU 2JIEKTPOHUKINY.

12

13

Pasnen 4. UHHOBaLIMOHHBIE
MaTepHaJibl HAHOJIEKTPOHUKH,
HAHO(OTOHMKH, U MOJIEKYJISIPHOH
3JIEKTPOHUKHU: PU3NYeCKHe
NPUHIUIBI, CBOICTBA,
TEeXHOJIOTHH.

Honsmue nanomamepuanos u ux 6uobl
Pasmepnvie  as¢pgpexmur.  Brympennue
pasmepHvle dhghexmpl U UX nposiéieHue.
3asucumocms  0bvemMHBIX  CB0UCMS,
MennioemKocmu, napamempos
KPUCMANIUYLECKOU peutemxu,
memnepamypul (Pazo8vix nepexo0os om
pazmepa yacmuy Hanouacmuy.
Ceoticmea HAHOMAamMepuanos:
dneKmpuyecKue, MacHumHbie u
(eppomaznumnble  XapaKmepucmuxiu,
onmuyeckue Xapaxmepucmuxu
HaHocpeo, Mexanuyeckue
Xapakmepucmuky — OUCHEPCHbIX — cpeo,
Xumuyeckue ceolicmesa
HAHOMAMepuaios. Buonozuuecku
AKMUBHDBLE CEOUCNBA HAHOMAMEPUATO8.

13
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14

Jlabopamopnas paboma
«OnpezeneHne ONTHYECKHX CBOWCTB
CTEKOID».

14

15

Pasgen 4. MHHOBallMOHHBIE
MaTepHUaJbl HAHO0YJIEKTPOHUKH,
HAHO(OTOHMKH, U MOJIEKYJISIPHON
3JIEKTPOHMKN: (pu3nvdecKue
NMPUHIUIBI, CBOICTBA,
TEXHOJIOTH M.

Memoowl nonyuenus HaHOMAMEPUALOs:
MEXAHUUECKO20 OUCNEPSUPOBAHUS,
UHMEHCUBHOU NIIACMUYECKOLL
Odeopmayuu, MexaHoXUMu4ecKul,
O0eMOHAYUOHHBI CUHMES U
91ekmpoe3pwie. Memoowl pusuueckozo
oucnepeuposanus. pacnvlienue
Ppacniasos, UChapeHusi-KOHOeHCcayul,
BAKYYM-CYONUMAYUOHHBIE MEXHOLO2UU
NOAYYeHUss HAHOMAMePUaos,
2a30hasnwlil U NAAZMOXUMUYECKULL
cunmes. l[lonyyenue nanomamepuanog c
UCNONB30BAHUEM XUMULECKUX PeaKYULL:
mepmuuecKoe pasiodceHue u
s8occmanosieHue, KoaloUuOHo-
XUMU4eckoe ocaxcoeHnue,
NEKMPOXUMUYECKULL MEMOO, MEMOO
Jlenemwopa — bnodsicemm.
buonocuueckue memoowt nonyuenus
HAHOPA3MEPHBIX MAMEPUATIOS.
Texuonoeuu nonyuenus
KOHCOMUOUPOBAHHBIX

15
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HaHOCMPYKMYPHBIX MAMEPUATO8.
Memooduvl uccredosanus u ammecmayuu
HAHOMAMepuaos.

16

Jlabopamopnas paboma
«MHKPOCKOITMYECKU aHAIU3
METAJUIOB U CILJIABOBY.

16

KP

17

Pa3nen 4. UHHOBaUMOHHBIE
MaTepHUaJIbl HAH0YJIEKTPOHUKH,
HAHO(OTOHMKH, U MOJIEKYJISIPHOH
JIEKTPOHUKHU: (PpU3HUECKHE
NMPUHIUIBI, CBOICTBA,
TEXHOJIOIMH.

Texnonozuu nonyuerus,
DYHKYUOHANBHYIE CEOUCMEA U
npuUMeHeHue u30eaull
HanoanekmpoHuxu. Popmuposanue
KBAHMOBbIX MOYEK NOCPEOCHBOM
snumaxcuu. Memoow: 1umoepagduu.
Memoowi nonyuenus nanompy6ox.
Dopmuposanue HaHONPOBOIIOK.
Cesoticmsa u npumenenue
Hanonpoeoodos. Mamepuanel u uzoenus
Hanogomonuku. Mamepuanvt u
YCMPOUCMBAa MONEKYIAPHOU
anexkmpoHuxu. Monexynvi-npogoonuxu u
MOAEKYIbI-U30NAMOopbl. Monexynvl-
0uo0vl. Monexynvl-mpan3ucmopbl.
Monexynsipnuie anemenmol namamu.

17

18

Jlabopamopnas paboma
«HWccnenoBanue AIeKTPUIECKUX
napamMeTpoOB TOJTYIPOBOTHUKOBBIX

18

21




MaTepUaIOB, UCIIOIb3YEMBIX JJISI
U3TOTOBJIEHUSA U3AEIINN
TBEPAOTEIBHOMN AIEKTPOHUKH.

(Dopma ammecmauyuu

19-
21

Bcero yacos 11o qucHuIuiigae

18

36

54
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TpynoeMKoCTh JMCHUIIMHBI B Yacax
== - 15} & =
o LY = s <
= 3 ZEw =2 = = 2 = Popma
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S|Ag E¥=| 2| EEE 28| 22| =8 3| kourpous
g = 2 = = QE) =0 8~ 9 = § = E
Tl <8 ofF | & | 2 =
) = < =
U N’
108
Ounasn 1 2 /3 54 18 36 54 3auer
OO0mast TPyI0eMKOCTh JUCITUTUTMHBI COCTABIIACT 3 3a4ETHBIX CIUHUIIBI.
Bup yueOHoii padoThl Bcero CemecTpsl
4acoB
2
KonrakTHasi paGoTa(Bcero) 54 54
B Tom umcne:
Jlexkuuun 18 18
JlabopaTopnsie padotsl (JIP) 36 36
[Ipaktuueckue padotsl (I1P)
CamocrosiTesibHasi padoTa (Bcero) 54 54
B Tom uucne:
KonTponbhas pabora 14 14
pyeue 6uodvl camocmosmenvrol pabomsi 10 10
(Pegpepamusnas paboma)
Bua npomexyTo4uHOM aTTecTalMuU (3a4eT, IK3aMeH) 3au. 3au.
OO11ast Tpy10eMKOCTb Jac./3a4. el 108/3 108/3
KonTakTHas paboTa, yachl
=
[
=
<)
B MpakTu- 3 B
Ne HaumenoBanue tem (pasaesioB) cero JlaGopa- qeCKHe £ o
4acoB Jlexknuun S8
TOPHBbIE 3aHATHA, 5 &
paﬁOTb[ CEMHHAPbI %
)
1. | Pa3nexa 1. Dransl U cofepKaHue 22 2 8 12
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HaY4YHO-HCCIIEI0BATEIbCKOM paboThI.
2. | Pa3gen 2. JIuteparypHoe 22 4 4 14
odopMIIeHUE U MTyOJIMYHAS 3aIlUTa
HAYYHBIX padoT.
3. | Pa3nen 3. [lonsATHe 1 36 6 16 14
KJIaccu(UKaIys MaTepHaIoB
UH(QOPMALMOHHBIX CUCTEM.
4. | Pasnen 4. IlHHOBalMOHHbIE 28 6 8 14
MaTepuabl HAHORJIEKTPOHUKH,
HaHO(OTOHUKH, U MOJIEKYJIIPHOI
AIIEKTPOHUKH: (PU3NIECKUe
IPUHIIMIIBI, CBONCTBA, TEXHOJIOTHH.
Bcero yacoB B cemectpe 108 18 36 54
Ne m/m | Ne paznena Haumenoanue j1abopaTopHbIX padboT Tpyno-
JUCLIMILIIMHBI €MKOCTb
(uac.)
1 1 JI.P. 1. OcHoBHbIE MaTpUUHBIE ONIEPALIUU U CIIOCOOBI 4
' MIOCTPOEHUS] PErPECCUOHHBIX MOJIENIEH.
9 1 JI.P. 2. Ananu3 u npeoOpa3zoBaHue SKCIIEPUMEHTAIBHBIX 4
' JAHHBIX C MCIOJIb30BAHUEM METOJA IIaBHBIX KOMIIOHEHT.
3. 2 JI.P. 3. Nndopmannonnsii nouck no reme HUP. 4
JL.P. 4. WccnenoBanue TeMnepaTypHOU 3aBUCUMOCTH
4. 3 YIEIBbHOIO conpoTusieHus u onpeaeneue TKC 4
MIPOBOIHUKOBBIX MaTepUaJIOB.
5 3 JI.P. 5. ®u3uko-XuMUYeCcKre METO bl 00pabOTKH 4
' MTOBEPXHOCTH MOJYIPOBOIHUKOBBIX MOJJIOKEK.
JL.P. 6. Onpenenenuie riryOuHBI HAPYIIEHHOTO CIIOS,
6. 3 KpucTayuiorpaduyeckoil OpueHTaluy MOIYIPOBOAHUKA U 4
MTOBEPXHOCTHON TIOTHOCTH J1€()EKTOB.
JI.P. 7. MccnenoBanue BIMSHUS peXUMa Ipolecca Ha
7. 3 CKOPOCTb TPaBJICHUS M KAY€CTBO MTOBEPXHOCTHU 4
IIOJIYTIPOBOJHHKA.
JI.P.8. M3ydeHue CBOMCTB JUAIEKTPUUECKUX MATEPHUATIOB,
8. 3 HCIIOJIB3YEMBIX TSI H3TOTOBJICHUS U3/IEITAN 4
TBEP/IOTEIBbHON IEKTPOHUKH.
9. 3 JI.P. 9. Omnpenenenre ONTHISCKUX CBOWCTB CTEKOJ. 4
10 3 JL.P. 10. Mertoasl u3y4eHus: CBOMCTB TOHKHUX IJIEHOK. 4
' Onpenenenue TONMUHBI TOTyYaeMbIX IJIEHOK.
11 3 JI.P. 11. HcciaenoBanue ONTHYECKUX CBOMCTB TOHKUX 4
' IUIEHOK METAJIIOB U MOJIUMEPOB.
JI.P. 12. UccnenoBanue 3IEKTPUYECKUX IApaMETPOB
12. 3 IJIEHOK. VI3MepeHune 3JIeKTpUUeCKOro COPOTHBIICHUS 4

TIJICHOK.
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JL.P. 13. MUKpPOCKOIUYECKUNA aHATIU3 METAJIOB U

13.

CILJIABOB.

JI.P. 14. HccnenoBaHue 3JIEKTPUYECKUX [TAPAMETPOB
14. MOJTYIIPOBOTHUKOBBIX MAaTEpUAIOB, UCIIOIB3YEMBIX IS

W3TOTOBJICHUS U3/1€IIUN TBEPAOTENBHON IEKTPOHUKH.
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Ilpunoscenue 2
MUHUCTEPCTBO OBPA3OBAHMS M HAYKH POCCUMCKOM ®EIEPALIMN

®EJIEPAJILHOE TOCY,IAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJILHOE VUPEXKIEHHE BBICIIETO OBPA3OBAHHSI
«MOCKOBCKHI MOJIUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHNH MTOJIUTEX)

Hanpasnenue noarorosku: 09.03.02 Hughopmauuonnvie cucmemul u mexunonozuu

[Tpodunb: «MH(pOopMaLIMOHHBIE CHCTEMBI M TEXHOJIOTHH 00paboTKU IH(PPOBOTO KOHTSHTA»
Dopma 0OyueHus: OUHas
Buowl npogeccuonanvroui desmenvnocmu: HAyUHO-UCCIE008AMENbCKASL, NPOEKMHAS, NPOU3BOOCEEHHO-
MEeXHON0SUYeCKasl,

Kageopa: “Hunoeauuonnble mamepuaibl nPUHmMMeduaunoycmpuu”

DOH/IOLHEHOYHBIX CPE/ICTB

HO JUCHUITJIMHE

Hayunble acnieKkThl U epPCeKTUBHbIE MATEPUAJIbI B HH(OPMAIITHOHHBIX

TEXHOJOIUAX

CocraBuTrean: go1eHT, 1.T.H. JIncnenakona JI.H.

Mockea, 2021 200
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MMOKA3ATEJIb YPOBHA C®OPMHUPOBAHHOCTHU KOMIIETEHIIU A

Taonuua 1

HayuHnble acnieKkThl U ePCeKTHBHbIE MATEPHAJIbl B MH(OPMAIIMOHHBIX TEXHOJIOTHAX

dI'0OC BO 09.03.02 UupopmanuoHHbIe CHCTEMBI U TEXHOJIOTHHI

B mporiecce 0CBOCHHS JaHHOW AUCIUIUIMHBI 00yJarommiics (GOpMUPYET U JEMOHCTPUPYET CIIEAYIONTUE
o0menpodgeccnoHaIbHbIe KOMIIETEHIIUH:

KOMIIETEHIIUA IlepeyeHb KOMIIOHEHTOB Texnosorusa |Popma CTeneHu ypoBHel 0CBOCHHMSI KOMIIeTeH Mt
NH- DOOPMYJIMPOB- (popMupoBaH |[0OLEHOYHOI'O
JIEKC KA s cpeacTBa®*
KOMIIeTEeHIH
i
OIIK-1 |[Cnoco6nocmo 3HATh: ITEKITUH, 3, OJIP, ba3oBblil ypOBEeHb
[IPUMCHATD - METOJ0JIOTMYECKUE OCHOBEI camocrosren [T, - YMEET IPUMEHSTh €CTECTBEHHOHAYYHBIE U
CCTCCTBCHHOHAYHHBIC H  |HaygHOTO MCCIICIOBAHMS, bHast pabora, |K/P 0OIIeHHKEHEPHBIC 3HAHUSI B PO ECCHOHATBHOM
OOLIEHHKEHEPHEIC 0COOEHHOCTH HAYYHOTO MO3HAHMS, 1abopaTopH NEATENBHOCTH
SHAHMA, MCTOJIBI ITOTUKY HayYHOTO MTO3HAHUS U bIC 3aHATHUS IloBbINIEHHBIH YPOBEHD
MaTEMATHICCKOro HCCIIeOI0BaHUA - YMCCT NPUMEHSATH €CTCCTBEHHOHAYYHBIC U
aHajmsa n YMerhb: 06H_I€I/IH)KGH€pHBIG 3HAHUA B HpO(I)eCCI/IOHaJ'ILHOI\/’I
f;ol;eeﬂﬁigﬁ’n | hOPMYIHPOBATS (&b, SATATH, e TEeIHOCTH HA OCHOBE aHAJIM3a HCTOYHUKOB
bkcrepuMenTanbHoro  [0OBEKT, TIPE/IMET, THITOTE3y AIUTEPATyPhI
MCCIIEIOBAHYS B HayYHOU PaOOTHI ¥ IPUMEHSTh
MpodheCCHOHATLHON €CTECTBEHHOHAYYHBIE U
IeATEIHOCTH 0OIIIenHKEHEPHBIE 3HAHUS B
MpoQeCCHOHATTEHON IeATEeThHOCTH
Baaners:
- MeTogamMu 00paboTKU U
Mpe3eHTaIMU Pe3yJIbTaTOB
PKCIICPUMECHTAJIbHBIX I/ICCJ'IC,Z[OBaHI/Iﬁ

**- CoxkpamieHus popM OIEHOYHBIX cpeAcTB cM. B Tabmume 2 OC
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Taonuua 2

Hepeueub OUECHOYHDbBIX cpedcme no Oucuunﬂuue ((Haylll-lble ACREeKmbl U nepCneKmueHbvle mamepuaiibl

3 um[)opmauuorm bIX MEXHO/102UAX)

HaumenoBanue [Ipencrasienue
No OIICHOYHOTO Kpatkas xapakTepucTika OleHOYHOr0 OLIEHOYHOTO CPEJICTBA B
OC CpencTBa cpeacTba dOC
Otuer o bianku otyeToB
J1a6OpaTOPHOI CpencTBo MpoOBEpKU YMEHUM MTPOBOJAUTH C pe3yNbTaTaMu
pabote CaMOCTOSITEILHYIO Ta00PaTOPHYIO T —
1 (OJIP) paboTy U OLEeHNBATh YPOBEHb OCBOCHHSI 11a6opaTOpHOH PaBoThl
00yJaIOIMCS PAKTUIECKUX HABBIKOB ¢ MHMBH/YaTbHBIM
U TEOPETUYECKUX OCHOB IO TEME 3a[aHIEM
KonTtponbsHas pabora CPEIICTBO NIPOBCDKM - yMEHMIi IPUMCHATS KoMIUTeKT KOHTPOJIBHBIX
2 [MOJTyYCHHBIC 3HAHWS IS PEIICHHUS 3a1ad .
(K/P) 3a/IaHHM 110 BapraHTaM
OTIPE/ICTICHHOT O THIIA [0 TEME UM Pa3eiy
CpencTtBo KOHTPOJISI — MPEICTaBICHHBIA B
CpOK  pedepaT 1O  PEKOMCHIOBAHHOMN
PedeparuBnass  [T€eMaTHKE pas3nenon JUCITUTUTAHBI, T
3 pabota odopmireHHBII B COOTBETCTBUHU c ceMatiKa
pedepaToB
(PP) YCTaHOBJICHHBIMH TPEOOBAHUSMU,
[TyOnuaHas mpe3eHTanus JOKJIaga 10 TeMe
pedepara.
CpencTtBO  KOHTpPOJISI  —  BBINIOJHEHUE
I . [MMCbMEHHOTO 3a/laHusl (TecTa) Mo pazjenam Bomnpocel o remam /
4 MCHMCHHBIM OTPOC |, o MmmHBl s OlLleHMBaHMA — CTerleHH azJesiaM JIUCIUTUIAHBI
(T) nyzioi pi | 11 pasnc AUCI
[MOATOTOBKM K BBIMOJHEHUIO JTa0OPAaTOPHBIX (TecToBbIC 3aTaHNS)
pabOT WITM YCBOCHHMSI PA3/ICIIOB JUCITUTUINHEI.
3ader - popMa NMPoBEpKU 3HAHUI U HABBHIKOB Bompocsr o
5 3auer (3) 00yJaAIONIMXCS, TOJTYICHHBIX HA JICKIITMOHHBIX TeMam/pasienam
1 Ta0OpaTOPHBIX 3aHITUAX TUCIUTLITHBI
IMacnopT (poHI2 OLIEHOYHBIX CPEACTB 0 JUCHMIINHE
«Hayunvle acnekmul u nepcnekmuensle Mamepuanvl 6 UHGHOPMAUUOHHBIX MEXHOTIOZUAX)
Ne Kon HaumenoBanue
i KonTposupyemsbie pa3ieibl 1M CHHNTUHBI KOHTPOJHPYEMOI OI[EHOYHOTO
KOMIIETEeHII U cpencraa
1 | Pazgen 1. Dmanst u cooeporcanue nayuno- OITK-1 3, OJIP, K/P, T, PP
UCC1e006amenbCKoi padomul
2 | Paznmen 2. JIumepamypnoe ogpopmnenue u nyonuunasn OIK-1 3, OJIP, K/P, T, PP
3auuma Hay4Hvix pabom
3 | Pasnen 3. Ilonamue u knaccugpuxkayus mamepuanos OIK-1 3, OJIP, K/P, T, PP
UHDOPMAYUOHHBIX CUCHEM
4 | Paznmen 4 Hnunosayuonnvle Mmamepuannl
HAHO0I/1eKMPOHUKU, Hanogomonuxu, u OIK-1 3, OJIP, K/P, T, PP
MONIEKYNAPHOU INNeKMPOHUKU: duzuueckue
HPUHUUNDBL, CEOIICMEA, MEXHOI02UU
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1. TlepeyeHbr KOMIeTeHUIMIl C yKa3aHMeM 3TanoB HX (opMupoBaHMs B mpolecce OCBOCHHA
AUCHUILIMHBI. POpPMBI KOHTPOJIS (GOPMHPOBAHUA KOMIIETEHIIUI

Jransl
Komnerenuus Ko no ®opMa KOHTPOJISI (bopmuposanus
dIrocC (pa3nesbl
AMCUMILTTHHBI)
Cnocoonocms NpUMEHSTh IIpoMe:KyTOYHBINH KOHTPOJIb:
€CTECTBEHHOHAYYHbBIE U 3auer
0OLIEHKEHEPHBIE 3HAHUS, OIK-1 | Tekymmii KOHTPOJIb:
METOJIbl MATEMATUYECKOTO Otuet no naboparopHoi padoTe;
aHaJM3a ¥ MOJIETMPOBAHUS, 0JIaHKOBOE TECTUPOBAHMUE;
TEOPETHYECKOTO U KOHTpOJIbHAs paboTa, pedepaTuBHas Boe pasnenet
3KCIIEPUMEHTAIIBHOTO pabora.
HCCJIEI0BaHUs B
poheCCUOHATBHON
JIEATEIbHOCTU

2.JlokazaTenu u KPpUTECPUHA OLCHUBAHUA KOMIIeTeHIU I Nnpu U3yYCHUH NUCHUIIJIMHBI, OIMHCAHUEC
IIKaJI OHCHUBAaHUA

2.1 KpuTepuu onileHKH OTBeTa Ha 3a4yeTe
(dopmupoBanue komnerenuuii OITK-1)

3a4TEeHO:

NpuU OTBETE HAa TNPEIJIOKEHHBIE BOIMPOCHl OOYYArOUIUICSA JIEMOHCTPUPYET CHCTEMHBIC
TEOpeTHUYECKUEe 3HaHUS, BIAJCeT TEPMHUHAMH, JAENAeT apryMEHTHPOBAaHHBIC BBIBOJABI U 0000IIEHMUS,
MIPUBOJUT TIPUMEPHI, TTOKA3bIBAET CBOOOIHOE BJIAJICHUE MOHOJOTUYECKON PEUbl0 M CIIOCOOHOCTH OBICTPO
pearupoBaTh Ha YTOYHSIOIINUE BOIIPOCHI;

oOyuaroluiics Ha JOCTaTOYHOM YPOBHE 3HAaeT METOAOJIOIMYECKHE OCHOBBI HAYYHOTO
HCCJIEIOBaHUSA, 0COOCHHOCTH HAYYHOT'O MO3HAHMUS, JIOTHKY HAyYHOTO MO3HAHMSI U UCCIICIOBAHMUS.

He 324TEHO:

oOyyaronuiicss JeMOHCTPUPYET HE3HAHHE TEOPETUYECKHMX OCHOB MpEaMeTa, HEe yMeeT JAeNaTh
apryMEHTHPOBAHHBIE BBIBOJIBI U MPUBOJUTH MPUMEPHI, TOKA3bIBAET CJIa00€ BJIaJIEHUE MOHOJIOTHYECKOM
peublo, HE BIIAJICET TEPMUHAMU, MPOSBISAET OTCYTCTBUE JIOTMUHOCTH U MOCIIEIOBATEIIBHOCTH U3JI0KEHNUS,
nenaeT OomuOKH, KOTOPhIE HE MOXKET MCHPABHUTh AK€ MPH KOPPEKIMHU TPEerofaBaTesieM, OTKa3bIBAETCS
OTBEYATh HA JONOJHUTEIbHBIE BOITPOCHI.

oOyuaroluiicss He 3HAeT METOJOJIOTMYECKHE OCHOBbI HAY4YHOI'O HCCIIE€AOBaHUS, OCOOEHHOCTHU
Hay4HOT'O MTO3HAHUS, JIOTUKY HAYYHOTO IMO3HAHUS U UCCIIEI0BAHUS
2.2 Kputepuu olleHKH padoThl 00y4YaIomerocsi Ha JJa6opaTOPHBIX 3aHATHIX
(¢popmupoBanue komnerenuuii OITK-1)

«5» (OTJMYHO): BBINIOJIHEHBI BCE JIA0OpaTOpHBIE pPabOThI, MPEIYCMOTPEHHBIE ILIAHOM,
oOyuaromuiics 6e3 omuboK caenan HeoOX0UMbIe PACUEThl M TPAMOTHO HAMUCAIl BHIBOJIBI K paboTaM.

«4» (Xopolo): BBIIOJTHEHBI BCE JlAOOpaTOpHBIE padOTHI, TPETYCMOTPEHHBIC IUIAHOM,
O0yJaronMiicss ¢ KOPPEKTUPYIOMUMH 3aMEUaHMsIMH TIPETo/IaBaTeNs CAeNanl HEOOXOAMMBIE pacueThl U
IPaMOTHO HAaIKCaNI BBIBOJIBI K paboTam

«3» (yIOBJIETBOPUTEJIbHO): BBIMOJIHEHBI Bce JabopaTopHbIe padOThI, MPETyCMOTPEHHBIC
IUIAHOM, C 3aMEuUaHUsIMH TMperojaBaress OoOydaromuiics cienan HEeoOXOAMMBIE pacueThl M Hamucal
BBIBOJIBI K paboTaM.

«2» (HeyJOBJIETBOPUTEIbHO): OOYUYAIOUIUIICS HE BBIMOJHUI WJIA BBINOJHWI HEMPaBUIHHO
nmabopaTopHbie pabOTHI, PETYCMOTPEHHBIE TUIAHOM; HE Cliejal HEOOXOJMMBIE pacyeThl U HE Hamwcal
BBIBOJIBI K paboTam.
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2.3. Kputepun oneHku 0J1aHKOBOT0 TECTUPOBAHUSA
(dopmupoBanue komnerenumii OITK-1)

bnankoBoe TecTHpOBaHHE OIEHUBAECTCS B COOTBETCTBHH C IPOLIEHTOM MPAaBHIBHBIX OTBETOB,
JAHHBIX 00YYaIOIIUMCS Ha BOIIPOCHI TECTA.

CrangapTHas 1IKaja COOTBETCTBUS PE3yJIbTaTOB TECTUPOBAHUS BHICTaBIsIEeMOI 0ayIbHOM OlLIEHKE:

- «OTIMYHOY - CBBIIIEC 85% MpaBUILHBIX OTBETOB;

- «xopouio» - ot 70,1% no 85% npaBubHBIX OTBETOB;

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

- oT 0 10 55% npaBUIIBHBIX OTBETOB — «HEYIOBIETBOPUTEIBHOY

PernameHT TecTUpOBaHMSI BKIIOYALT:

- KOJIH4YeCTBO BOpocoB — 20;

- MPOJOKUTENBHOCTD TeCTUPOBaHUs — 60 MUHYT;

«5» (OTJIMYHO): TECTHUPYEMBbIl JEMOHCTPUPYET CHUCTEMHBbIE TEOPETUUECKHE 3HAHUS, BIaJIeeT
TEPMUHAMHU U 00J1a/1a€T CIOCOOHOCTBIO OBICTPO pearupoBaTh Ha BOIMPOCHI TECTA.

«4» (X0pomlIo): TECTHPYEMbIil B IEJIOM JIEMOHCTPUPYET CHUCTEMHBbIE TEOPETUYECKHE 3HAHUS,
BJIaJIeeT OOJIBIIMHCTBOM TEPMHHOB U 00J1aJ1ae€T CIOCOOHOCTHIO OBICTPO pearupoBaTh Ha BOMPOCH TECTA.

«3» (Yy10BJIETBOPHUTEIbHO): CUCTEMHBIE TEOPETHUECKUE 3HAHUSA Y TECTHPYEMOTO OTCYTCTBYIOT,
OH BJIAJICET HEKOTOPHIMU TEPMHUHAMH M HA BOIIPOCHI TECTA PEArHpPyeT TOCTATOUYHO MEIJICHHO.

«2» (HeyIOBJIETBOPUTEJIbHO): CHUCTEMHBIE TEOPETUYECKHE 3HAHUS Y TECTHPYEeMOTo
OTCYTCTBYIOT, TEPMUHOJIOTHEIN OH HE BJIAZIEET U HA BOIIPOCHI TECTA pearupyeT MeJIEHHO.

2.4. Kputepuu olleHKH KOHTPOJIbHOI padoThl
(popmupoBanune kommnerenuuii OIK-1)

KonTponbHas paboTa BBHIMONHSAETCS MO BapHaHTaM, BKIIOYAET IISITh BOMPOCOB 1O M3yYCHHOMY
MaTepuaty 1 OLEHUBAETCS B COOTBETCTBHH C IIPOLIEHTOM MPaBUIIHHBIX OTBETOB.

- «OTIUYHOY - CBBIIE 85% MpaBUIBHBIX OTBETOB;

- «xopomo» - ot 70,1% 1o 85% npaBUIIbHBIX OTBETOB;

- «YIOBJIETBOPUTETBHO» - OT 55,1% 1o 70% npaBUIBHBIX OTBETOB;

- ot 0 10 55% TpaBUIIbHBIX OTBETOB — «HEY/IOBJIETBOPUTEITHLHOY

Kaxaplit BOnpoc KOHTPOJIbHOM pabOThl OLIEHUBAETCS MO NATHOAIBHON HIKae:

«5» (maATh 0a/10B): OOy4arOMIMIACS JAEMOHCTPUPYET CHUCTEMHbIE TEOPETHYECKUE 3HAHMS, Ha
BOIIPOC KOHTPOJIBHOM PadOTHI OTBEYAET IPAMOTHO U TIOJHO.

«4» (ueTnipe H6as1a): oOyyaromuiicss ¢ HeOOIBIIMMHU HETOYHOCTSIMU JIEMOHCTPUPYET CUCTEMHBIE
TEOpPEeTUYECKUE 3HAHMUS, Ha BOIIPOC KOHTPOJILHON pabOTHI OTBEYaeT TPaMOTHO H MOJHO.

«3» (Tpm 6a/1a): oOydyaroUMHCA HE JEMOHCTPUPYET CHUCTEMHBIX TEOPETHYECKHE 3HaHWM,. Ha
BOTIPOC KOHTPOJIBHOM PadOTHI OTBEYAET YACTUYHO M C CYIIECTBEHHBIMU OITHOKAMHU.

«2» (aBa Oamna): oOyyaroluiicss HE MMEET CHCTEMHBIX TEOPEeTHUYECKHE 3HaHWi,. Ha BONpPOC
KOHTPOJIBHOM paboThl OTBEYAET YACTUYHO U C IPyObIMH OIIMOKaMHU.

«1» (ommu 6asmn): oOydarolMiics He MMEET CHUCTEMHBIX TEOpETHYEeCKHE 3HAHWH,. Ha BOIMPOC
KOHTPOJIBHOM paOOTHI HE OTBEYAET.

WToroBast oleHKa IO KOHTPOJIbHOW paldoTe BBICTABISAETCA, HCXOIS U3 CyYMMBI Oaios,
MIOJTYYE€HHBIX 32 BCE IISITh BOIIPOCOB KOHTPOJIBHOTO 3aJaHuSI.

2.5. UroroBbie noka3zaresin 0aJUIbHOW OlleHKH ¢()OPMHPOBAHHOCTH KOMIIETEHIUH MO ANCHUTIMHE
B pa3pe3e JeCKPHUITOPOB «3HATh/ YMeTh/ BIAANCTbY:

KpuTtepuu oneHuBanus

IToxka3zaTenan
2 3 4 5

OIIK-1 — CnocoOHOCTB NPUMCHATL CCTCCTBCHHOHAYYHBIC U 06IJ_ICI/IH)KCHepHLIC 3HaHHUsA, METOIABI
MAaTCMAaTHYCCKOI'O aHaJin3da U MOACIIUPOBAHUS, TCOPECTUICCKOIO U SKCIICPUMCHTAJIbHOI'O NUCCIICAOBAHUS B
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npo¢eCcCHOHANBHON AEATEIIEHOCTH.

3HATh: Obyuaromuiics Oo6yuaromuiics OO0yuaromuiics OO6yuaromuiics
E€MOHCTPHPYET €MOHCTPUPYET E€MOHCTPHPYET E€MOHCTPHUPYET
Mertononoruueckne | TPHPY A TPHPY! A TPHPY! A TPHPY
MOJTHOE OTCYTCTBHE | HEIOJIHOE YaCcTHYHOE MIOJTHOE
OCHOBBI HAYYHOTO
WM HEJIOCTATOYHOE | COOTBETCTBHE COOTBETCTBHUE COOTBETCTBHUE
UCCIIeIOBaHUS, . . .
0COBCHHOCTIL COOTBETCTBHUE CJICAYIOIINX 3HAHUM: | CIEAYIOIUX 3HAHUI: | CIEAYIONINX 3HAHUH
CIICAYIOIIUX 3HAHUI: | METOMOJNIOTHYECKUX | METOAOJOTHYECKHX | METOJOJIOTHUYECKUX
HAayYHOT'O TIO3HAHUS,
METOJOJIOTHYECKAX | OCHOB Hay4YHOT'O OCHOB Hay4HOT'O OCHOB Hay4YHOTO
JIOTHKY Hay4YHOTO
HOSHANMS 1 OCHOB HAYYHOT'O HCCIIeIOBAHMS, WCCIIeIOBAHUS, HCCIIeIOBAHUS,
i HCCIIEIOBAHUS], 0COoOeHHOCTEH 0coOeHHOCTEH 0ocoOeHHOCTEH
' 0COOEHHOCTEH HAy4YHOIO IIO3HAHMS, | HAyYHOTO MO3HAHMS, | HAYYHOTO MO3HAHUS,
HAYYHOTO TIO3HAHMUS, | JIOTHKY Hay4HOTO JIOTHKY HayYHOTO JIOTHKY Hay4HOTO
JIOTHKY HayYHOTO MO3HAHUS U TIO3HAHUS U MO3HAHUS U
MO3HAHUA U HCCIIeIOBAHUSL. HCCIIeIOBaHUSL. UCCIICIOBAHMSL.
UCCIICIOBAHMSL. Honyckarotest JonyckaroTest CobogHO
3HAYUTEIIbHBIC HE3HAYHUTENLHBIC orepupyer
omuoKHy, OmMOKH, nprUOOpETEHHBIMH
MIPOSIBIISICTCS HETOYHOCTH, 3HAHUSMMU.
HEJJOCTaTOYHOCTh 3aTpyIHCHUS MPH
3HaHWH, 110 PSRy AHATTUTUICCKIX
rokasareJen, onepauusx.
00yJarommiics
UCTIBITHIBACT
3HAYUTEIIHLHBIC
3aTpyIHEHUs IPH
OTIEPHPOBAHUH
3HAHUSMU TIPU UX
MepeHoce Ha HOBBIE
CUTYyaIlUH.
yMeTh: OOyuaromuiics He Obyuaromuiics OObyuatommuiics OO0yyaromuiics
MeEeT WIIH B €MOHCTPUPYET E€MOHCTPHPYET E€MOHCTPHUPYET
dopmynupoBath y . A pupy A TpUpy A pupy
HEJJOCTATOYHOM HETIOIHOE JaCTUYHOE HIOJTHOE
1eTIb, 3a/1a4H,
CTENCHU yMeeT COOTBETCTBHUE COOTBETCTBHUE COOTBETCTBHUE
OOBEKT, npeMeT, (hopmyIHpoBaTh CJIEIYIOIIHX CJIeIYIOIIHX CIIEeIYIOIIUX
TUIOTE3Y HAyYHOU PMYJTHID AYTOI AYIOM AYIOm
paBoTs I eIk, 3aa4H, YMEHUIA: YMEHUI: YMEHUI:
— 0OBEKT, IIpeIMET, (hopmynupoBathb (hopMyIHpOBaTH (hopmynupoBarth
THIIOTE3Y Hay4IHOH eJlb, 331241 ellb, 33/1a91 eITb, 3a/1a91
€CTECTBEHHOHAYYHBI y Hay TISITD, 34/144H, TSR, 341414, LR, 3a71ATH,
on paboThI U O0O0BEKT, MPEMET, 00BEKT, MPEIMET, 00BEKT, IPEIMET,
NPUMEHSTh THIIOTE3Y HayYHOI THIIOTE3y HAyYHOMH THIIOTE3Y Hay4HOI
OOIIEHH)KECHEPHBIE
SHAHWS B €CTECTBEHHOHAYYHBI | PaOOTHI U paboTHI 1 paboTHI 1
. |em MIPUMEHSTh MPUMEHSATH HPUMEHSTh
podheCCHOHATILHON
o0IIeNHXEHEPHBIE €CTECTBEHHOHAYYHBI | €CTECTBEHHOHAYYHBI | €CTECTBEHHOHAYYHBI
JESITEeIbHOCTH.
3HaHUS B eu e eu
npoecCHOHAIEHON | OOIIeHHKEHEPHBIE 00IIenHKEHEPHBIC 00IIeNHKEHEPHBIC
JIeSITEIIbHOCTH. 3HaHUS B 3HaHHSA B 3HaHUSI B
po)eCCHOHANLHON | Mpo(eCCUOHANBHON | TIpodecCHOHATBHOM
JESATEILHOCTH. JeSITEIIbHOCTH. JESITEeIbHOCTH.
Honyckarotest YMeHust OCBOEHBI, CBoboHO
3HAYUTEIIHHbIC HO JIOTTYCKAroTCs orepupyer
omuoKHy, HE3HAYUTEIILHBIE NpUOOpETEHHBIMH
MIPOSIBIISETCS omunoOKH, YMEHUSIMH,
HEJI0OCTATOYHOCTb HETOYHOCTH, NPUMEHSIET UX B
YMEHHU, TI0 psiay 3aTpyIHEHUS MPH CUTYyaLUsIX
MoKa3arenei, AHAJIMTUIECKUX MOBBIILICHHON
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00yYaroHiCst oTIepaIusIx, CITOKHOCTH.
HCTIBITHIBACT nepeHoce yMEHUH Ha
3HAYUTEIBHBIC HOBBIE,
3aTpyIHEHUS PH HecTaHJIapTHEIC
OTIEPUPOBAHUU CUTYaIUH.
YMEHUSIMU TIPH UX
MepeHoCce Ha HOBBIC
CUTYaIlUH.
BJIAJI€Th: OO0yyaromuiics He OO0yuaromuiics OO0yyvaromuiics OO0yyaromuiics B
Meroamu BIIaZICeT WM B BJIaJiceT METOJIAMHU YaCTUYHO BIIAJICET MTOJTHOM 00beMe
oGpaboTKu 1 HEJIOCTaTOYHOU 00paboTKH U METOJaMHU BJIaJICCT METOIaMHU
HpeseHTALHH CTCTICHU BJIaJICCT MPE3CHTAIIH 00paboTku 1 00paboTKu 1
Pe3YITHTATOB METOJIaMH pe3yIBTaToOB Mpe3eHTAIUH Mpe3eHTAIIH
SKCTICHMEHTALHBIX 00paboTKH U OKCIEPHMEHTAIBHEIX | PE3yJILTATOB pEe3yJIbTaToB
S — Mpe3eHTAIH HCCIICTIOBAHUI B SKCHEPUMEHTAILHBIX | IKCIIEPUMEHTAIBHBIX
pe3yJIbTaToB HETIOJTHOM 00BeMe, UCCIICIOBAHUH, HCCIIeTIOBAHUM,
OKCTIIEPUMEHTAITBHBIX | JIOMYCKAIOTCS HaBBIKH OCBOEHBI, HO | CBOOOJIHO
HCCIICTOBAHHH. 3HAYHTETBHBIC JIOTTYCKAIOTCS PUMEHSIET
OHII/I6KI/I, HE3HAYUTCIIbHBIC IMOJIY4YCHHBIC HaBBIKU
MPOSIBIIACTCS OIIUOKH, B CUTYaIHSIX
HEI0CTATOUYHOCTh HETOYHOCTH, MOBBIIIICHHON
BJIaACHUA HaBbIKaMU 3aTpyAHCHUS IIPpU CJIOXKHOCTH.
o PSIIY AHATTUTUYCCKIX
TOKa3aTeleH, onepauusx,
00y4YarouHiics nepeHoce yMEeHUH Ha
HCIIBITHIBACT HOBBIC,
3HAYUTEIHHBIC HEeCTaHJIapTHBIC
3aTPYIHEHHUS [IPU CUTYallUU.
MIPUMCHCHUN
HABBIKOB B HOBBIX
CUTYaIUSIX.

2.6. UToroBoe coOTBeTCTBHE 0ANJILHON IIKAJBI OIEHOK W YPOBHEH c)OPMHPOBAHHOCTH
KOMIIeTEHIH M0 TUCIUIIHHE:

YpoBens
chopMupoBaHHOCTH Ouenka IosicHenne
KOMIIeTeHIIUH
TEOPETUYECKOE COACPXKAHUE W MPAKTUUYECKHE HABBIKH IIO
JIUCUUIUIMHE OCBOEHBI IIOJIHOCTHIO;
Bricokuit 3a4TEHO BCE TIPEAYCMOTPEHHBIE MPOTpaMMON OOydeHus ydeOHbIe
3aJJaH¥sI BBITIOJTHEHB! HA BHICOKOM YPOBHE;
KOMIIETEHIIMH COPMHUPOBAHBI
TEOPETHUECKOE COJEPNKAHWE U NPAKTUYECKHE HABBIKU 110
JUCIMITIIMHE OCBOEHBI ITOJIHOCTHIO;
Cpennuit 3a4TEHO BCE MPEAYCMOTpPEHHBIE MpPOrpaMMoi oOyueHHs YydeOHbIE
3aJjaH¥sI BBITIOJTHEHB! C HE3HAYUTEIHHBIMH 3aMEYaHUSIMHU;
KOMITETCHITMH B 11€JI0M C(hOPMHPOBAHEI
TEOPETHUYECKOE CONEp)KAaHHE M TPAKTUYECKHE HABBIKH TI0
JTUCIMIUIMHE OCBOEHBI YaCTHYHO, HO MpPOOETsl HE HOCAT
Y 10BJIETBOPUTENBHBIN 3a4TEHO CYHICCTBEHHOTO Xapakrepa, N
OOJILIIIMHCTBO  TIPEAYCMOTPEHHBIX MPOrpaMMOi  00y4eHUs
y4eOHBIX 33J1a4 BBIOJIHEHO, HO B HUX UMEIOTCS OIHOKH;
KOMIETEHIH C(hOPMUPOBAHBI YACTHIHO
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TEOPETUYECKOE COJCP)KAaHWE M MPAKTUYECKHE HABBIKU IO
JVCIMIUTMHE HE OCBOCHBI;

OOJIBIIMHCTBO  MPEAYCMOTPEHHBIX ~MpPOTrpaMMoil  00y4yeHus
yueOHBIX 3aJaHuii MO0 HE BBINOIHEHO, JHOO COACPIKHUT
HE 324TEHO rpyOBIe OMMOK

JIOTIOJTHUTEIIbHAS. CAMOCTOSITENIbHAST pad0oTa HaJ MaTepHaIoM
HE TPUBOAWT K KAaKOMY-TMOO 3HAYMMOMY IOBBIIICHHIO
Ka4yecTBa BBIIIOJHEHUs yueOHBIX 3adaHuii;

KOMIIETCHIIH He COPMHUPOBAHBI

HeynosnerBopu-
TCIbHBIN

3.MeToauyeckue MaTepHaJibl (THNOBbIE KOHTPOJIbHBIE 3a/JaHU), ONPe/Ie/ISIONHe MPOLeTyPhI
OLICHUBAHUSA 3HAHU I, YMEHM i, HABBIKOB M (MJIH) ONBITA 1eSATEJILHOCTH, XaPAKTEPU3YIOIIUX 3TAMbI
(¢GopMupoBaHus KOMIIETEHIMI

3.1. Tekyuuii KOHTPOJIb (OTYET MO JIAG0OPATOPHOI padoTe)
(dopmupoBanue komnerenuuii OITK-1)

Temarrka, METOANYECKUE YKA3aHUs 110 BBIIOIHEHHIO JTa0OPATOPHBIX pabOT M3I0XKEHBI B y4eOHBIX
nocobusix [3,4].

3.2 Texkyuuii KOHTPOJIb (KOHTPOJIbLHAs padoTa)
(popmupoBanune kommnerenuuii OIK-1)

IIpuMmep 3agaHusa K KOHTPOJIbHOM padore Nel

Bapuant Ne KonTtponbsnas padota Nel

3ananme 1.1. K oOpasiy npsmMoyroibHOH (GOpMBI U3 THIIEKTPHYESCKOr0 MaTtepraia pasmMepamu axb,
TOJIIMHOW N MPUIIOKEHO MOCTOSHHOE HAMPSHKCHUE K MPOTHBOIMOJIOXKHBIM TPaHsAM 00pa3iia, MOKPBITHIM
clloeM MeTasia. 3aJlaHbl 3HAYCHHUS: yJebHOI0 0ObEMHOI0 CONPOTUBIIEHUS, YAEIBHOTO MOBEPXHOCTHOTO
COIIPOTUBJIEHUS, JUAIEKTPUUECKON MPOHUIAEMOCTH, TAaHIE€HCa yria IUAJIEKTPUYECKuX moTeph tg.
Tpebyercst onpenenuTh: TOK YTEUKH, MOIIHOCTh JUAJIEKTPUUYECKUX TMOTEPh, YAEIbHbIE AUIIEKTPUUECKHE
MOTEpH, YAETbHBIE JUAIEKTPUUYECKUE MOTEPH IMPHU BKIIOUEHUH 00paslla Ha MEpPEeMEHHOE HalpsHKeHHE C
nevictByronuM 3HadenueM U mnpu wactHeix fl, f2, f3. UwucrnoBble 3HaueHMs 3aJaHHBIX BEIHYHH
npuBeeHbI B Tabauie MeToIuuecKux yKa3aHu.

3aganme 1.2. Jlatp moMHYIO XapaKTEPUCTHKY AMAIEKTPHKAM, MPUBEACHHBIM B Tabmuie MY, 1o
CJIEYIOLUM TPOLIECCaM:

— 10 BUAYy noJisipu3anuu. [IpuBecTH U OOBSICHUTH 3aBUCUMOCTH JTUAJIEKTPHUUECKOI MPOHUIIAEMOCTH OT
4acTOTHI M TEMIIEPATYPHI;

— 0 BHJLY AJIEKTPONIPOBOAMMOCTH. [IpuBecTH 3aBUCUMOCTh TOKOB, MPOTEKAIOMIUX MO JUIEKTPUKY OT
BPEMEHU TPUIIOKEHUS HAIPSDKEHUS, BEKTOPHYIO JMarpaMMmy JUlsl JAHHBIX JUAJIEKTPUKOB C YKa3aHUEM
YIJI0B MEXKAY TOKaMH U HapsSKEHUEM;

— 10 BUIY AUDIIEKTPUUECKUX MTOTEPh;

— 10 IEKTPUUECKOIN MPOYHOCTH.

3aganme 1.3. YV oOpasiia AMAIEKTPHKA KPYIJIOro cedeHust auamerpoM 0 u TommmHol h m3BecTHa
éMkocTh CX M TaHTE€HC JUAJIEKTPHUECKHUX MOTeps 1J.

OnpenenuTs BENUYMHY  aOCOMIOTHOM UM OTHOCUTENBHOW JHAJIEKTPUYECKON IMPOHUIIAEMOCTH,
IapaMeTpsl apajuIeIbHON U MOCIEI0BATEIbHON CXEM 3aMELIEHHS, MOIIHOCTh AUAJIEKTPUYECKUX NTOTEPh
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npu Hanpspkenun U u vactore f, oObeMHOE compoTHBIieHHE MpH HampspkeHud U U TOKE CKBO3HOU
MPOBOJAUMOCTH | C ¥ AJEKTPUIECKYIO MPOYHOCTh MPHU HANPsDKEHUH po6os Umnp, HanpsoKeHHE TETIOBOTO
po6osi. YncioBbie 3HAUEHHS ITOICTAHOBOYHBIX BEJIMYMH MPHUBEICHBI B TadmuIe MVY.

3aganue 1.4. Jlath onmucaHue DIIEKTPHUYECKOTO MPOOO0s ra3000pa3HbIX JAUAICKTPUKOB (BO3IyXa) B
OJTHOPOJIHBIX ¥ HEOTHOPOIHBIX 3JICKTPHUUECKUX TMOJsiX. [IpuBecTn OCHOBHBIC 3aBHUCHMOCTH. OnmcaTth
Kakue (pU3nUecKre MpoIecchl MPOUCXOIAT MPHU MPOOOE BO3IYIIHBIX TPOMEKYTKOB.

IIpuMep 3a7aHusA K KOHTPOJILHOM padoTe Ne2

Bapuant Ne KonTponsHas padota Ne2

3apanme 2.1. Jlatp ompeneneHue NPOBOJHHUKA, HA3BaTh MX OCHOBHbIE HapaMeTpbl U MOSCHUTh HUX
¢usnueckuii cmpica. [ 3amaHHBIX B Tabiauue MY AByX pa3iMyHbIX NMPOBOJHUKOB IPUBECTH YHCIOBbIE
3HAUCHUS 3THX ITapaMeTpoB. [laTh KPaTKyIo XapaKTEePUCTUKY U 00J1aCTh UX PUMEHEHHUS.

3ananne 2.2. Ilo naHHbIM Tabauipl MY HE0OXOOMMO NMPUBECTH KJIACCU(PUKAIMIO MOTYIPOBOJHUKOBBIX
MaTepHaioB, ONPENEIUTb K KaKOil TIpylne OTHOCHUTCS MOJIYNPOBOAHUK. YKa3aTb KakoOW DIeK-
TPONIPOBOAHOCTBIO 00IaAAI0OT MOJIYIIPOBOAHUKH, U OT KakMX (hakTOpoB OHa u3MeHsercs. Jlaiite Kpar-Kyro
XapaKTepUCTHKY MaTepuaa U 00JacTH IPUMEHEHHS.

3aganue 2.3. Bapuanrtel 3amanuii npuBeneHsl B Tabmumax NeNe MVY. Jlns kaxaoro BapuaHTa JaTh
KpaTKyl0 XapaKTePUCTHUKY MarHUTHBIX CBOWCTB U OIMCATh MAarHUTHbIE XapaKTEPUCTUKU. 3aTeM J1aTh KPATKYIO
XApaKTEpUCTUKY BapHMaHTHOro Mmarepuana. PaccuutaTp M NOCTPOMTH  3aBUCUMOCTH ~ MarHUTHOMU
MPOHULIAEMOCTHU OT HANPSHKEHHOCTH H M 3aBUCMMOCTh MAarHUTHOM MHAYKIMKU B oT MaruuTHO# sHeprun W no
JaHHBIM Tabnuibl MY. HazoBute 001acTH pUMEHEHUsI MAaTHUTHBIX MaTepHAaJIOB.

3.3.I1pomMeskyTOUYHBbIi KOHTPOJIb (BOMPOCHI K 324€TY)
(dopmupoBanue komnerenuuii OITK-1)

Ponb marepuanoB B pa3BUTHH UH()OPMALIMOHHBIX CUCTEM U IIU(PPOBBIX TEXHOJIOTUH.
Knaccugukanus marepuanoB. CTpoeHre MaTepHaoB.
Kinaccuduxanus KpucTamindecKux CTPYKTyp.
JleeKThl KpUCTATITNUECKON PEIeTKH.
30HHas TEOPHS TBEPIOTO TeEa.
Knaccugukanys npoBoJHUKOBBIX MaTepraioB. Marepualibl BHICOKOW MPOBOAMMOCTH.
Marepualibl Ha OCHOBE IIBETHBIX METAJLUIOB. bUMeTauInyecKnue MPOBOJHUKH.
CeepxnpoBoauuku. KpuonpoBoguuku. MaTtepuansl BBICOKOTO COIPOTHBIICHUS.
[IpoBOTHMKOBBIE METAILIBI PA3JIMYHOTO Ha3HAYECHMsI. Marepuaisl 1)1 MOABUKHBIX KOHTAKTOB.
. IIpoBoiHHKOBBIE MaTepHalibl. MaTepHralbl ¢ BBICOKUM yIEIbHBIM COIIPOTUBIECHUEM.
. [IpoBoTHMKOBBIE MaTepHalIbl. PE3NCTUBHBIE MaTEpUAIbI.
. IIpOBOTHUKOBBIE MAaTEPHUAIIBI U CILIABBI PA3JINYHOIO HA3HAYCHMUS.
. I3nenns 1 KOMIIOHEHTHI 2JIEKTPOHUKHN HAa OCHOBE IIPOBOAHUKOBBIX MaTE€pPHAJIOB.
. CoOcTBeHHBIE ¥ IPUMECHBIE MTOTYITPOBOTHUKH.
. TemriepatypHasi 3aBUCUMOCTb YI€IBbHOM MPOBOJAUMOCTH IIPUMECHBIX IOJTYTIPOBOIHUKOB.
. POTONPOBOAUMOCTD MOTYIIPOBOJIHUKOB.
. DIIEKTPONPOBOAHOCTD MOIYIIPOBOJHUKOB B CUJIIBHBIX MIEKTPUYECKHUX MOJIAX.
. [lomynpoBogaukoBsle Matepuainsl. Kpemnuii. ['epmanmii.
. Jmanexrpuku. [lonspHble 1 HENOSAPHBIE TUANEKTPUKHU. MIOHHBIE coemuHenus
. TOKH B TUIJIEKTPUKAX.
. 'a3000pa3HbIe U KUIKUE TUIIEKTPUKH.
. CuHTETHYECKNE TOJIUMEPBHI.
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23. [InacTmMacchl U MJICHOYHBIE MaTEePUAIbI

24. Crekia 1 KepaMuKa.

25. AKTUBHBIC TUAJICKTPUKH.

26. MaruuTHble MaTepuaisl. Kitaccudukanys BEImecTB Mo MarHUTHBIM CBOMCTBaM.

27. MarHuTOMSrKie Matepuaibl. TeXHHYECKH YHCTOE JKeNe30. DIEKTPOTEXHUIECKUE CTANH.

28. Marautomsirkue marepuansl. [lepmamnon. Anbcudepsr. Marautomsirkue Gpepputsl. AMOpQHBIC

MariuTHBIC MaTCpHrallbl.

29. MarHuToTBepAbIEC MaTepHAIIBL.

3.4 Texkyuiuii KOHTPOJIb (pedpepaTuBHAsSE padoTa)

(dpopmupoBanue komnerenumii OITK-1)

0
1
12

PP OOO~NOOITRWDNE

13
14
15
16
17
18
19
20

21

22

23

24

25
26

Tematuka pedepaTuBHOil padOTHI
Knaccudukarysi HarpaplIeHUH HaAyIHO-UCCIICI0BATEIBCKON e TEILHOCTH.
Turnbl HayYHBIX UCCIEIOBAHUI U UX OCOOEHHOCTH
Oranbl HAYYHOT'O UCCIIEJOBAHHUS.
[Tpu3Haku Hay4YHOTO UCCIIEIOBAHUS.
TBOpUYECTBO M IIaruar.
Crenuduka Hay4HOTO UCCIIEIOBAHUS.
[TonsiTue o noruke nporecca UCCIea0BaHus.
CrpyKTypa U coJepkKaHue 3TaroB UCCIIeJ0BAaTENLCKOrO IpoLecca.
I'unore3a. Buasl runores.
CocraBnenue pabouero IiaHa.
Teopernueckue METO/IbI HCCIIET0BAHUSL.
Metonbl 3MIUPUYECKOTO YPOBHSI HCCIIEIOBaHUA: HAONIOJCHUE, SKCIEPUMEHT, COLMOJIOIMYECKHe
METO/Ibl JOKYMEHTAJIBHBIA METO/I.
Jlokna: 0COOEHHOCTH MOCTPOEHUS U TIPE3EHTALIUH.
Oco0eHHOCTH HaNMCaHUs HAYYHBIX CTaTeu.
OTHKa Hay4yHOTO TPYAA.
Oranbl BeimonHeHust HUP.
CrpaBouHo-6ubmorpaguieckoe opopMIeHne HAyYHOTO TOKYMEHTA.
[IpencraBnenue TabIMYHOTO MaTepHuaa.
[TpaBuna oopmienust popmyi, HATUCAHUS CUMBOJIOB, (POPMYII.
Jlornueckue 3aKOHBI: 3aKOH TOX/AECTBA, 3aKOH MIPOTHUBOPEUHS, 3aKOH UCKIFOYEHHOTO TPETHET0, 3aKOH
JIOCTaTOYHOT'O OCHOBAHUS.
OOmast xapakTepuUCTHKa apryMeHTanud. Buael aprymeHToB. JlokaszaTrenbHOE pacCykACHHE:
CTPYKTypa ¥ OCHOBHBIE TPaBUJjIa JOKa3aTEIbCTB.
Jlornueckue u mpeaMeTHbIEe OMIMOKY B HAYYHBIX McciieqoBaHUAX. OCHOBHbBIE OMIUOKU B MOCTPOCHUU
Te3Huca.
[TonsiTue HaHOMaTepuasoB U UX BUJIbI PasmepHsbie apdexTel. BuyTpennue pazmepHbie 3 (eKThl U X
IIPOSIBIICHHE
CaoiicTBa HAHOMATEPHAJIOB: JIEKTPUUYECKUE, MATHUTHBIE U ()ePPOMArHUTHBIE XapaKTEPUCTHKH,
ONTUYECKUE XapaKTEPUCTUKU HAHOCPEL, MEXaHUYECKUE XapaKTEPUCTUKU AUCIIEPCHBIX CPEL,
XUMHUYECKHE CBOMCTBA
buonornueckn akTUBHBIE CBOMCTBa HAHOMATEPHAJIOB.
MeTob! OTy4YeHHs] HAHOMAaTEPHAJIOB: MEXaHUUECKOT 0 IMCIIepTUpOBaHMS], MHTEHCUBHOM
IUTACTUYECKOH J1eopMaliii, MEXaHOXUMUYECKUH, IETOHAIIMOHHBIA CHHTE3 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

MeTtob1 GU3HUECKOTO TUCTIEPTHPOBAHMS: PACTIBUICHHUE PACIUIABOB, UCIIAPEHHSI-KOHICHCAIINH,
BaKyyM-CyOIMMAaIlMOHHBIE TEXHOJIOTHUH TIOJYYCHHUS] HAHOMATEPHAIIOB, ra30(a3HbIi 1
MIa3MOXUMHUYECKUN CHHTE3.

[TosryueHne HaHOMaTEPUATIOB C UCIIOJIB30BAHUEM XUMHUECKUX PEAKLUI: TEPMUUECKOE Pa3I0KEHNE U
BOCCTAHOBJICHUE, KOJUIOMTHO-XUMHYECKOE OCAXKJICHHE, AIEKTPOXUMHUUECKUN METOJI, METOT
Jlenrmropa — biioxerT.

buonornyeckue MeToIbl MONTy4YEHUsT HAHOPa3MEPHBIX MaTepUAIOB.

CrennaibHbIe BUbI 3aI1€4aThIBAEMbIX MaTEPHAJIOB.

[Tomumepnsbie ieHku. CaMokJiediuecs: MaTepuansl. J(u3aliHepckue MaTepuaibl.
MeTtann3upoBaHHbIE MaTEpUAIIbI.

Camoxonupymomuecs: MaTepuasl. J[pyrue pemenus mno 3arneyaTbiBaeMbIM MaTepUasam.
TexHOJI0THY NOMyYEHUsT KOHCOJIUIUPOBAHHBIX HAHOCTPYKTYPHBIX MaTEpPHAIOB HAHORJIEKTPOHUKH.
®opmMHUpoBaHHE KBAHTOBBIX TOYEK MOCPEICTBOM SITUTAKCHH.

MeTto bt TuTOorpaduu.

MeTo b1 OTy4YeHHs] HAHOTPYOOK.

PopMHUpOBaHUE HAHOIIPOBOJIOK.

CaoiicTBa 1 MPUMEHEHNE HAHOIPOBOIOB.

Matepuanbl 1 U317 HAHO(POTOHHUKH.

Martepuaiibl 1 ycTpoiicTBa MOJIEKYISIPHOMN 3JIEKTPOHUKH.

Mosnexynbl-IPOBOAHUKH U MOJIEKYJIBI-U30JISITOPHI.

Monekynbl-Tuobl.

MoneKynabI-TpaH3uCTOPBI.

MonekynsapHbI€ 2JIEMEHThI TAMSITH.
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