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Obs1acTh NPUMEHEHHUSI U HOPMATHUBHbBIE CCHLIIKH

Hacrosimias nporpamMma y4eOHOM AMCHMIUIMHBI yCTaHABIMBAET MHUHHMAJIbHBIC
TpeOOBaHUs K 3HAHUSIM U YMEHHUSIM OOYYalolIErocss U ONpeAesisieT COACpKAHUE U BHUJIbI
y4eOHBIX 3aHATUIA U OTYETHOCTH.

[Iporpamma npeaHa3zHadyeHa Jyisl pernojaBaresiei, BeayluX JaHHYI0 TUCHUIUIMHY, U
obOyuaromuxcs HampaiieHus: noarotopku 09.03.02 — «MuHdbopmarimoHHbIE CHUCTEMBI U
TEXHOJIOTUWY», U3YYaAIONMX JUCHMIUIMHY «HayuHble acrnekTsl U MepCleKTUBHbBIC
MaTepHuasibl B HHPOPMAITMOHHBIX TEXHOIOTHSIX.

[Iporpamma pa3paboTaHa B COOTBETCTBHH C:

o @enepanbHbIM  TOCYJApPCTBEHHBIM  00pa3oBaTeibHBIM  CTAHAAPTOM IO
Hanpasnenuto  noarotosku  09.03.02  UMudopmarnmoHHsle  CHUCTEMBI |
TexHoJoruu (ypoBeHb OakanaBpuara), yTBEp:kJIeHHbIM 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 OakajaBpHaTa),
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;
— (opmupoBaHre TNOHATHIA OO0 WHHOBALMOHHBIX MaTepuanax, TIPUMEHSAEMbIX B
MH(OPMAIIMOHHBIX CUCTEMAX U TEXHOJOTHSX 00paboTKH IU(POBOro KOHTEHTA, HX
MPEUMYIIECTBAX U MEPCIEKTUBAX Pa3padOTKHU;
— (opmupoBaHrE TOHATHA O CTPYKType, (U3MYECKUX M XUMHUYECKHX SIBICHUSIX,
MPOUCXOASIIUX TPU BO3IEUCTBUU MEXAHUUYECKUX, PUZNUECKUX U XUMUYECKUX (PaKTOPOB
B Ipoliecce MOIYy4eHHUs, MepepabOTKU U JKCIUTyaTallkd MaTepHajioB, IPUMEHSEMBIX B
arieMeHTaxX HH(POPMAIIMOHHBIX CUCTEM.

K ocHoBHBIM 3ajayaM ocBOeHUs aAucCUUIUIMHBI «HayuHble acnekTel u
MEPCTIICKTUBHBIE MaTeprajbl B UH(OOPMAIIMOHHBIX TEXHOJIOTHUIX) CIEAYET OTHECTH:
— U3YYEHHUE TEOPETHUYECKUX W MPAKTUYECKUX ACIIEKTOB HAYYHOI'O IMMO3HAHHUS U HAYYHO-
HCCJIE0BATCIbCKON NCITCILHOCTH,
— (opMupoBaHue TIpeACTaBICHUS O CHCTEME METOJO0B HAy4YHOI'O HCCIEIOBAHUS,
METOJAVKU OpPraHu3allui HaydYHO-UCCIIeI0BATEIbCKON pabOoThI;



— pa3BUTHE TMPAKTUYECKUX yMEHHH OOyJallmmxcs B MPOBEACHHM HAyYHBIX
UCCIICIOBAaHUN, aHAIM3€ TOJIYYECHHBIX Pe3yJbTaTOB W BBIPAOOTKE DPEKOMEHIAIMNA TI0
COBEPIIICHCTBOBAHUIO NIPAKTUKU OpPTraHU3alnu pabOThI;

— W3YYCHUE CTPYKTYpBI, TEXHOJOTHH TMONYYCHUS W OKCIUTyaTal[MOHHBIX CBOMCTB
WHHOBAIIMOHHBIX MAaTEPUAIIOB JJISI DJIEMEHTOB MH(DOPMAIIMOHHBIX CHCTEM M TEXHOJIOTHIA
00paboTKH KU(POBOro KOHTEHTA, UX MPEUMYIIECTBAX U MEPCIEKTUBAX;

— NPUMEHEHUE TEOPETUICCKUX 3HAHWHN M MPAKTHUECKUX HABBIKOB JUIS PEIICHUS] HAyYHO-
TEeXHHUYECKUX 3334 B Oyayiiei mpodeccHoHanbHON IesTeTbHOCTH.

2. Mecto aucuuniaunbl B cTpykrype OOII 6akanaBpuara.
JuciumuimHna  «HaydyHele — acmekTel W MEPCHEKTUBHBIE — MaTepuaibl B
UHPOPMAIIMOHHBIX ~ TEXHOJOTHAX» OTHOCUTCA K YHMCIY y4YeOHBIX JUCIMILUINH
oOs3aTennbHOM  4vactu  Onoka (Bl) ocHOBHOMl ~ 0Opa3oBaTeNbHOM  IPOrpaMMBbI
OakanaBpuara.

Juciumuimna ~ «HayuHble — acmekThl M TNEPCHEKTUBHBIE — MaTepuaibl 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

— UHTEJUIEKTyaJIbHbIE CUCTEMBI U TEXHOJIOTHH;

— METObI ¥ CPEICTBA IPOEKTUPOBAHUS MHPOPMALIMOHHBIX CUCTEM U TEXHOJIOTHH.

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

Koo PesyabTartsl ocBoenus OOII IlepeyeHb MIIaHUPYEMBIX pe3y/abTATOB
Komnemenyuu Cooeporcanue KomnemeHyuu 00y4eHusi 10 TMCHHUILINHE




OIlK-1 CrocoGHOCTh TPUMEHSITH *  3Hamb:

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

SKCIIEPUMEHTAIIEHOI'O *  ymems:

HCCIICIOBAaHUA B - (dopMyIupoOBaTh 1ellb, 33124, 00BEKT,

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

*  gnadems:

- MeTofamMHu o0pabOTKH U TIpe3eHTAIIN
PEe3yNbTaTOB AKCIEPUMEHTAIbHBIX
HUCCJIIEIOBAaHUN.

4. CTpyKTypa M cojeprKaHue TUCIHIJINHBI.

OOmast TpyT0EMKOCTh JUCIUILIMHBI COCTABISCT 3 3aU€THBIX CIUHHIIBI, TO €CTh
108 akagemMuueckux yacoB (M3 HUX 54 yaca — caMocTosTenbHas paboTa 00yJaroIIXcs).

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

CTpykTypa W coaepkaHHe TUCIUIUTMHBI «HaydHble acTeKThl U MEepCIeKTUBHBIC
MaTepHuaibl B HH(POPMAIIMOHHBIX TEXHOJOTHIX» 0 CPOKaM U BUAAM PaOOTHI OTPaKEHBI B
Ipunoxenun 1.

Conep:xanne pa3aejoB IMCHUAINIAHBI.

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

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

O6ocHOBaHME HEOOXOJUMOTO WHCTPYMEHTapHs (obopynoBanue, CTaHKH,
pUOOPBI, THCTPYMEHTBI, METOJIMKH, ITporpamMMbl OBM);

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

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

CocraBieHre mTporpaMMbl OOECHEUYECHHsS] HAAECKHOCTH TMPHU JKCIUTyaTallud |
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

Tesucsl noknana Ha koHpepenuusx. Joknaa. Hayunas crarbs. O030pHas Hay4dHas
ctatba. Monorpadus. OCOOEHHOCTH MOATOTOBKU CTPYKTYPHBIX YacTel Hay4YHBIX padoT.
OdopmieHrue CTPYKTYpHBIX YacTeil HaydHbIX paOoT. YHUBepcaibHas JAeCATUYHAS
kinaccuduranys myonukanuii. CTpyKTypa HayYHBIX MyOJHKaIMii U JokianaoB. Beenenue,
aHHOTAIMs, KJIoUeBble cioBa, pedepat. Mcnonb3oBanue u odopmieHue nurtar. CCbUIKH
B TEeKCTe U odopmieHue 3auMcTBOBaHui. OdopMieHHe NPUIOKEHUNH M 3aMEYaHUU.
Cranmapt oQopmiieHUS CIIUMCKAa JIUTEpaTyppl M JAp. HCTOYHUKOB. (COOEHHOCTH
HNOJArOTOBKM K 3alUTe HaydHbIX paboT. TpeOoBaHMil M 0OCOOEHHOCTH O(OPMIICHUS
Hay4yHbIX IIpe3eHTauui. IIpoBepka TEKCTOB W WUIIOCTpalMil  IporpaMMaMu
«AHnTumnaruary. PeneHsupoBanue crareil B IEPUOANYECKUX HAYUYHBIX )KYpPHAIAX.

Paznen 3. IlonsaTne m kiIaccupukanus MaTepuaJoB HHE(OPMANHOHHBIX
CHCTEM

[TpoBoasiimue matepuansl. Puznueckas MPUPoOa SIECKTPONPOBOJIHOCTH METAIIIOB
U HEMETAUTMYECKUX MATEepPUAOB. 3aBUCUMOCTb 3JIEKTPOIPOBOJHOCTH METAIOB OT
TEMIEpaTypbl. DJIEKTPUYECKUE CBOWCTBA METAJUIMYECKUX CIUIaBOB. CONpOTHUBIECHUE
MIPOBOJHUKOB Ha BBICOKHX 4YacToTaX. CONMPOTUBIEHUE TOHKUX METALTMYECKUX IJIEHOK.
Pasmepnsbiit apdext. Kontaktheie siBneHus: B Metawiax. CBepXMIpOBOASIINE METAIUIBI U
criaBbl.  CriennaneHble crutaBbl. CrutaBel i1t Tepmomnap. CruiaBel JUisi  KOPIYCOB
npubopoB. TyromnaBkue metamwisl. braroponnsie metamsl. [Ipunou. Hemeramueckue
POBOJISIIINE MATEPUAIIBI.

[TonynpoBOAHMKKM W TMOJYNPOBOJHUKOBBIE  coenuHeHus. Kiaccudukarmys,
CTPYKTypa, CBOMCTBA, METOAbl  HUCCIEAOBAaHUS W  TEXHOJOTUH  MOIYYEHHUS
MOJIyIPOBOAHUKOBBIX MarepuanoB. COOCTBEHHbIE M MPUMECHBIE MOIYIPOBOJHUKH.
TemnepaTypHass 3aBUCUMOCTh KOHIIEHTpallUM HoOcuTenend 3apsana. [loaBukHOCTH
HOCUTEJEeH  3apsga B MOJYNPOBOJHUKAX  ODJEKTpO(DU3WYECKHE  SBJICHUS B
nonynpoBoaHukax PoronpoBoauMocTh. JlromuHecueHnus. TepmoanekTpoaBrKyIas
cuna. Oddexr Xomna. DPdexkr I'anna CTpykTypa, CBOICTBA, MOJYyYEHHUE, METOMbI
UCCJEeNOBaHUsA M O00JJACTH MPUMEHEHUS KpEMHHMs, TepMaHus, KapOuJ KpEMHUS.
[Tonynposoanukossie coenurenust Alll BV, All BVI, AlV BVI u tBepabie paciiaBbl Ha
ux ocHoBe. CTpyKTypa, CBOMCTBA, TEXHOJIOTWH ITOJIYYEHHs, METOJAbl HCCIIEIOBAaHUSA U
o0nacTy TpUMEHEHHs. TEeXHOJIIOTUM TMOATOTOBKA M OOpPabOTKH TMOIYIIPOBOJTHUKOBBIX
MarepuainoB. Pe3ka mosynpoBOJHUKOBBIX MaTEPHAJIOB.

JMPAeKTpUKY, MArHUTHBIE MaTepuajibl, MOHOKPUCTAJUIMYECKUE MaTepHUalbl.
CrtpykTrypa, CBOMCTBa, TEXHOJIOTHH MOJTyYeHUs U obsiacTu mpumeHeHus. Knaccudukamms
U OCHOBHBIE CBOWMCTBA JAMDJIEKTPUKOB. DJIEKTPONPOBOAHOCTh TUANEKTPUKOB. [Tommumepsl
B JJICKTPOHHON TEXHHUKE M ONTOTEXHHKE. KOMMO3MIIMOHHBIEC IMIACTMACChl U TUIACTUKHU.
DneKkTpon30sIUMOHHbIe  KoMItayHAbl. Heopranuueckue crekna. Curamibl. Kepamuky.
AxtuBHBIE uANEeKTpUKH. CernetoanekTpuku. IIbe3osnextpuku. IIuposnekTpuku.
OnekTpethl. Kuakue Kkpuctamibl. MaTtepualbl 171 TBEPAOTEIbHBIX J1a3€poB. MarHuTHbIE
Marepuasbl. Knaccuukanuss MarHUTHBIX MaTepHaioB. MarHUTOMSITKHE MaTepHaIbI.
MaruautorBepapie  Marepuanbl.  CrocoObl  TOJYyYEeHHS  MOHOKPUCTALTUYECKUX



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

Paznen 4. UHHOBalMOHHbIE MaTepHajibl HAHOYIEKTPOHUKHU, HAHO(OTOHUKH,
U MOJICKYJISIPHOM JIEKTPOHUKU: (PM3HUYEeCKUE MPUHIMIIbI, CBOMCTBA, TEXHOJIOTUU

[lonsiTue HaHomaTepualioB W UX BuUAbL. Pa3mepnble >@dektol. BHyTpeHHHE
pasMmepHbie 3(G(dEeKTHI W HMX TPOsBIEHUE. 3aBUCUMOCTh OOBEMHBIX CBOWCTB,
TEIJIOEMKOCTH, TapaMeTpOB KPUCTATMYECKOM pEIIeTKH, TeMIepaTyphl (pa30BbIX
MEePEX0JIOB OT pa3Mepa yacTull HaHoyacTull. CBOMCTBA HAHOMATEPUAJIOB: YJIEKTPUUECKUE,
MarHuTHele © (EeppOMarHUTHBIC XaPAKTEPUCTHKH, ONTHYECKHE XapaKTePUCTUKU
HAHOCPE/l, MEXaHUYECKUE XAPAKTEPUCTUKHU JTUCHEPCHBIX CpPEll, XUMUYECKHUE CBOMCTBA
HAHOMATEpPUAJIOB. DHOJIOTMYECKH AaKTHUBHBIE CBOMCTBA HAHOMATEpUAIOB. MeTosbl
MOJyYCHUsI HAHOMATEPHAJTIOB: MEXAaHUYECKOrO0  JHCHEPTUPOBAHUS, WHTEHCUBHOU
mjaacTuyeckod  gedopmanuy, MEXaHOXUMHYECKUW,  JCTOHAIIMOHHBIA  CHUHTE3 U
AIEKTPOB3PLIB. MeTonbl (U3MYECKOTO AUCIEPTUPOBAHUS: PACIBUICHUE PacIlIaBOB,
UCIIAPEHUSA-KOHICHCALINH, BaKyyM-CyOJIMMaIlMOHHbIE TEXHOJIOTUU IIOJTy4YEHUS
HaHOMAaTepuanaoB, razoda3Hbldi M  IUIA3MOXMMHUYECKUWH  cuHTe3.  [lomyuenue
HAaHOMATEPHUAJIOB C MCIIOJb30BAHUEM XMMHUYECKUX PEAKLUUW: TEPMHUUECKOE PA3JIOKEHUE
U BOCCTaHOBJICHUE, KOJUIOUJHO-XMMHUYECKOE OCAXKICHUE, JICKTPOXUMUUYECKUUA METOI,
meron Jlenrmropa — buomkerr. buosiornyeckue MeToabl MOJYYEHHS HAHOPA3MEPHBIX
MaTepuaioB. TEXHOJOTMHA TOJYYEHHs] KOHCOJMIMPOBAHHBIX  HAHOCTPYKTYPHBIX
MarepuaioB. MeToapl MCCIEAOBAHHWS W ATTECTAlMM HAHOMATEPHANIOB. TeXHOJIOrMu
MOJy4YeHus, (PYHKIMOHAJIbHbIE CBOMCTBA W MPUMEHEHHUE U3JICIUNA HAHOAJICKTPOHUKHU.
dopMHUPOBAHNE KBAHTOBBIX TOYEK ITOCPEACTBOM DSIUTAKCUU. MeTonbl JuTorpaduu.
Metonpl monydeHus: HaHOTpyOOK. PopMupoBaHHEe HAHONPOBOJOK. CBoiicTBa u
MIPUMEHECHHE HAHOMPOBOJIOB. Martepuansl U u3AeIus HaHOPOTOHMKU. Matepuaibl U
YCTPOMCTBA MOJEKYJIAPHOW AICKTPOHUKH. MOJIEKYNBI-IPOBOJHUKA W MOJICKYJIbI-
M30JISITOPBL.  MONEKYIbI-IMO0Abl. MONEKYIbI-TPaH3UCTOPbl. MOJEKYIAPHBIE SJIEMEHTHI
MIaMSITH.

5. ObOpa3zoBaTe/ibHbIE TEXHOJIOTHM.

Metonuka mnpenofaBaHusi IUCHUIUIMHBL «HaydHble acreKkThl U TEepCIeKTHBHBIC
MaTepuagbl B HMH()OPMAIIMOHHBIX TEXHOJOTHSIX» M peajau3anus KOMIIETEHTHOCTHOTO
MO/IX0/Ia B M3JIOKEHWW W BOCIPHUATHM MaTepuaja MPeAyCMaTpPUBACT HCIIOJIh30BAHUE
CIENYIONIMX AaKTUBHBIX W  WHTEPAKTUBHBIX  (OPM  TIPOBEIEHUS  TPYIIOBBIX,
WHIUBUYalbHBIX, AYJAUTOPHBIX 3aHATHH B COYETAHWHM C BHEAYJIUTOPHON paboTOM C
11eb10 (POPMHUPOBAHUS U PA3BUTHS MTPO(PECCHOHATHFHBIX HABBIKOB 00 yYarOIIUXCS:

— TIOJITOTOBKA K BBIMOJIHEHHIO JTA00PATOPHBIX pabOT B 1a00paTOpHsIX BY3a;

— OpraHu3alusi W TPOBEJIEHHE TEKYIIEro KOHTPOJIA 3HaHWNA OO0ydYarommuxcs B
dbopme 6J1aHKOBOTO TECTUPOBAHUS;

— HCIIOJIb30BaHWE WHTEPAKTUBHBIX (OpPM TEKyIIero KOHTpoJis B  ¢opme
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-
MeToaM4YecKoe o0ecrevyeHne CaMoOCTOSITeIbHOM padoThl 00yYaOIIUXCH.

B npouecce 00ydeHHMs HCHOJIB3YIOTCS — CIEAYIOIIME OLEHOYHBIE  (HOPMBI
CaMOCTOSATEIBHON paboThl O0Yy4arOUIMXCS, OLICHOYHBIE CPEJACTBA TEKYILErO KOHTPOJI
YCIIEBAEMOCTH U IPOMEKYTOUHBIX ATTECTALINMI:

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

OOpa3upl  KOHTPOJIBHBIX BOMNPOCOB I TMPOBEACHHUS TEKYIIEro KOHTPOJIS

npuseaeHs! B Ilpuiioxenun 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 OCBOCHUSI JUCHUIUIMHBI (MOAYJs) (QOPMUPYIOTCS CIEAYIONINE
KOMITETEHIINH:

Kona B pe3yabTarte ocBoeHHs1 00pa30BaTeIbLHOM NIPOrpaMMbl 00y4YAKOIMIACSH
KOMIIeTeHIINH J0JIKeH 00/1a1aTh
OIlK-1 CriocoGHOCTh MPUMEHSTH €CTECTBEHHOHAYYHBIE U OOIIEHHKEHEPHBIE

3HAHUS, METOIbl MATEMAaTUIECKOTO aHAITN3a U MOJICITMPOBAHUS,
TEOPETHYECKOTO M SKCIIEPUMEHTATBHOTO UCCIEIOBAHUS B
npodeccroHaIbHON NeATEeTHHOCTH.

B npouiecce ocBoeHusi 00pazoBaTeNbHONW MPOrpaMMbl JaHHbIE KOMIIETEHIIMH, B TOM
YuCJI€ WX OTACNbHbIE KOMIIOHEHTBI, (OPMHUPYIOTCS TO3TAalHO B XOJI€ OCBOEHUS
OOy4YaloIMMHCS JAMCLHMIUIMH, MPaKTUK B COOTBETCTBUM C YYEOHBIM IUITAHOM U
KaJIeHJapHbIM TpaduKoM y4eOHOTo Ipolecca.

6.1.2. Onucanue noka3areJeil U KpUTEPHEB OLIEHUBAHNSI KOMIIETEHN,
(popMupyeMBbIX 110 HTOraM OCBOCHHUS TUCHMILUIMHBI, ONIUCAHUE KA
OLICHMBAHMUSI.
[Toka3zarenemM OorleHMBAaHUSI KOMITIETEHIIMN HA PA3IUYHBIX dTAmax ux (HOpMHUpPOBaAHUS
SIBJISIETCSL  JTOCTMDKEHUE OOYYaloIUMKCS TUIAHUPYEMBIX PE3yJbTaTOB OOYyYEHUS IO
JTUCLIUTUINHE.

Kpurepuu onennBanus

IToka3aTenan
2 3 4 5




OIIK-1 — CnocoOGHOCTh NMPUMEHATh €CTECTBEHHOHAYYHBIE M OOIIEMH)KEHEpHBIC 3HAHUS, METOJIbI
MaTeMaTHYECKOr0 aHAJIN3a U MOJAEIUPOBAHUS, TEOPETUYECKOTO U SKCIEPUMEHTAIIBHOIO MCCIIE0BAaHMS
B IPO(eCCHOHAIBHON AEATEILHOCTH.

3HATH: Ooyuaromuiics Obyuatommiics Oobyuatommiics OO6yuaromuiics
E€MOHCTPHUPYET E€MOHCTPHUPYET E€MOHCTPHUPYET E€MOHCTPUPYET
Mertoznonormaeckue | PHpY A TPHDPY! A TPHpY! A prpY
IIOJTHOE OTCYTCTBUE | HETIOJIHOE YaCTUYHOE IIOJTHOE
OCHOBBI HAY4YHOT'O
WJIN HEJJOCTaTOYHOE | COOTBETCTBHE COOTBETCTBHUE COOTBETCTBHUE
HCCIIEIOBAHUS, e -
COOTBETCTBHUE CIIEAYIOINX CIIEAYIOMNX HX 3HaHUH
0COOEHHOCTH ALyToI ALyToTH ALyrort
HaY9HOrO CIIEAYIOIUX 3HAHMH: 3HAHMM: METOIOJIOTHYECKUX
3HAHUMH: METOOJOTHYECKUX | METOJOJIOTNYECKUX | OCHOB HAyYHOI'O
MO3HAHMUSL, JIOTHUKY
METOJIOJIOTHYECKUX | OCHOB HAYYHOT'O OCHOB Hay4YHOT'O UCCIICIOBaHMS,
HAYYHOTO TIO3HAHHMS .
OCHOB Hay4HOI'O HCCIIeIOBaHUs, HCCIIeIOBAaHUs, 0CcOOCHHOCTEH
U MCCIICAOBaHMUS. . .
HCCIIeIOBAHUS, 0coOeHHOCTEH 0coOeHHOCTEH Hay4YHOTO
0COOEHHOCTEH HAY4YHOTO HAY4YHOTO MO3HAHMUS, JIOTHKY
HAY4YHOTO MO3HAHHUS, JIOTHKY MO3HAHHUS, JIOTHKY HAYYHOT'O TIO3HAHHUS
MIO3HAHMS, JIOTHKY HAYYHOTO TIO3HAHMS | HAYYHOTO IO3HAHUS | M UCCIEJOBAHMS.
HAYYHOTO TIO3HAHMS | U MCCIICTIOBAHUSI. U MCCIICAOBAHUS. CBob6ozHO
Y MCCIICI0BAHUSL. JonyckaroTest JonyckatoTest oTepupyeT
3HAYNTEJIbHBIC HE3HAYUTENLHBIE MIPUOOPETEHHBIMHU
OIINOKH, OIINOKH, 3HAHUSIMU.
IPOSIBISIETCS HETOYHOCTH,
HEIOCTAaTOYHOCTh 3aTpyIHEHUS MPH
3HAHWH, 110 PSTY AHATTMTUIECKIX
MoKazarenei, onepauusx.
oOyJarormmiics
UCTIBITHIBAET
3HAYUTEIIbHbIC
3aTpyAHEHUS IPU
OTIEPUPOBAHHUI
3HAHWSAMU IIPH UX
NepeHoce Ha HOBbIE
CUTYallUH.
yMeThb: OOyuaromuiics He Obyuatommuiics OOyuatommuiics OO0yyaromuiics
MeEEeT WX B E€MOHCTPHUPYET E€MOHCTPHUPYET €MOHCTPUPYET
DopMyTHPOBATE y 5 A TpUpy A TpUpYy A TpUpy
HEJIOCTAaTOYHON HETIOJTHOE YaCcTHYHOE MIOJTHOE
LeJIb, 3aJa4H,
CTETIEHH yMeeT COOTBETCTBHUE COOTBETCTBHUE COOTBETCTBHUE
00BEKT, MIPEaAMET, o
. OpMYJINPOBATh CIIEAYIOIINX CIIEAYIOIINX CJICAYIOIIUX
TUIIOTE3y HAYYHOU PMYJHPp AYToI AYTOI JLyTom
paGOTE B eIk, 3aa4H, YMEHUI: YMEHUI: YMEHUI:
IIPHMEHATS O0O0BEKT, IIPEeIMET, (bopMyITupoBaTh (bopMyIUpoBaTh (hopmynupoBath
TUIIOTE3Y HAYyYHOU eJlb, 3a]1a41 eJlb, 3a]1a41 eJib, 3aJa41
€CTECTBEHHOHAYYH y Hay 1CIIb, 3a1atH, TCIIb, 3a1atTH, LCIIb, Sa1atH,
- paboTsl 1 O0OBEKT, IIpeIMET, 0OBEKT, MpeIMET, 00BEKT, MPeMeT,
IIPUMEHSTh TUIIOTE3Y HAYYHOU TUIIOTE3Y HAYYHOU TUIIOTE3Y HAyYHOU
0OIIeNHKeHEPHBIS
SHAHMS B €CTECTBEHHOHAY4YH | palbOTHI U paboTsl U paboThI 1
. | plen MPUMEHATh MIPUMEHATH NPUMEHSTh
poheCCHOHATLHOM
OOIIEUH)KEHEPHBIE | €CTECTBEHHOHAYYH | €CTECTBEHHOHAY4YH | €CTeCTBEHHOHAYYH
JeATEIHOCTH.
3HaHUS B bIe U ble U bIe U
npodeccroHaIbHON | OOIIEHMHKEHEPHBIE | OOLIEHH)XKEHEpHBIE | OOIIEHH)KEHEPHBIE
JESITEIbHOCTH. 3HaHU B 3HaHHA B 3HaHU B
npodeCCHOHANIBHON | IPOdeCCHOHAIBHON | MPodeCcCHOHAIBHOM
JEeSITEIIbHOCTH. JeSITEIIbHOCTH. JESITEeIbHOCTH.
HomnyckaroTcs VMeHUsa OCBOCHBI, CBobogHo
3HAYUTEIIbHbIC HO JIOTYCKaroTCs orepupyer
OImunoOKH, HE3HAYUTEIIBHBIE prOOpPETEHHBIMHU
MPOSIBIISIETCS OLMOKH, YMEHUSIMH,
HEJIOCTaTOYHOCTh HETOYHOCTH, IPUMEHSET UX B
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YMEHUH, TI0 psy 3aTpyIHEHUS MPH CUTYaIHUsIX
NOKa3aTelei, AQHATUTUYICCKUX MOBBINICHHON
oOyyaromuiics oTepanusix, CIIO)KHOCTH.
UCTIBITHIBACT nepeHoce YMEHHMA
3HAYHUTEILHBIC Ha HOBBIE,
3aTPYAHCHUS IPU HECTaH/IapTHBIC
OTICPUPOBAHHUHI CUTYaIIUH.
YMEHUSIMH TIPH HX
MepeHoce Ha HOBBIC
CHUTYaIHH.
BJIAJI€Th: OO0yyaromuiics He OO0yyaroruiics OO0yyvaroruiics OO0yyaromuiics B
MeTonamu BJIAJICCT M B BJIJICCT METOIAaMH | YaCTUYHO BJIaJCET MIOJTHOM 00beMe
HEJ0CTaTOYHOM 00paboTKH U METOTaMH BJIQZICET METOIaMHU
00paboTKH 1
CTETIeHH BJajeeT pe3eHTalNH 00paboTKH 1 00paboTKH 1
MPe3eHTAIUH
" METOAaMH pe3yIbTaTOB NPE3CHTALN NPE3CHTALIH
SKCTICPHMCHTAbHbI 00paboTKH U SKCHEPUMCHTAILHEL | PE3yJILTATOB pE3yJIbTaToB
X HCCIIE 1OBAHMIL. Mpe3eHTAIIH X MCCIICIOBAHUI B OKCIIEPHMEHTAIBHEI | SKCTICPHMEHTAIIBHbL
pe3yNbTaToB HETIOJTHOM 00beMe, | X UCCIeOBaHHH, X UCCIICI0OBAHUI,
IKCTIIEPUMEHTAILHBI | JIOMYCKAIOTCS HaBBIKH OCBOCHBI, CBOOOTHO
X HCCIIEIOBaHUI. 3HAYHUTEIHHBIC HO JIOYCKArOTCS MIPUMEHSIET
OHII/I6KI/I, HE3HAYUTCIIbHbBIC IMOJTY4YCHHBIC
IIPOABIIACTCA OHII/I6KI/I, HAaBBbIKH B
HEIOCTATOYHOCTh HETOYHOCTH, CUTYaIUSIX
BJIaJICHUS 3aTPyAHEHU NIPU MOBBIILIEHHON
HaBBbIKaMU 110 pAOY AHAJIUTUYCCKUX CJIOXKHOCTH.
TOKa3aTeseH, onepauusx,
oOyJarormmiics MepeHoce YMeHu |
UCIIBIThIBACT Ha HOBEIC,
3HAYUTCIIbHBIC HECTaHJapTHLIC
3aTpyAHCHHUS TIPU CUTYaIIUH.
IMIPUMECHCHUN
HaBBIKOB B HOBBIX
CUTYyaIHUsX.

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

Ipomesicymounas ammecmayusi odyuarowuxcs 6 opme 3avema nposoOUMcs no
Dpe3yIbmamam 8bINOJHEHUs 8CeX BUO08 YUeOHOU pabombl, NPeodyCMOMPEHHbIX YUEOHbIM
NIAHOM NO OAHHOU OUCYUNIUHE, NPU IMOM YYUMBIBAIOMCS Pe3yIbmamvl mMeKyue2o
KOHmMpoJsi ycneeaemocmu 6 meuenue cemecmpa. QOuyeHka cmeneHu O0CMUNCEHUS
0OVHAIOWUMUCS NIAHUPYEMBIX De3VIbmamos 00VueHUss No OUCYUNIUHE NPOBOOUMCS
npenooasamenem, 6eOVWUM 3AHAMUSL NO OUCYUNTIUHE MEeMOOOM IKCnepmHuol oyenku. 1o
UmMo2am NpPOMEeNCYMOUHOU ammecmayuy no OUCYUNIUHE BbICMABIAEMC s OYeHKd
«3aUMeHO» UL «He 3aUMEHON.

K npomesxxcymounou ammecmayuu  OONycKkaiomcs — MoOabKo — oOyuarouuecs,
8LINONIHUBUIUE 8Ce BUAbL YUeOHOU pabombl, npedycMompenHvle paboyel npocpammon no
oucyunaune «Hayunvie acnekmvl u nepcnekmusHvle mMamepuanvl 8 UHGOPMAYUOHHBIX
MEXHON02UAX» (NPOULTIU  NPOMENCYMOUHBIL KOHMPOAb, GbINOJHULU 1AO0PAMOpHbIE
pabomul).



Illkana
oueHueanus

Onucanue

Buvinonnenvl 6ce 6uovl yuebHou pabomsi, npedycMompeHHbvle

VUeOHbIM NILAHOM. Obyuarowutics O0eMoHCmpupyem
coomeemcmeue 3HAHUN, YMeHUll, HABLIKOS, NPUBCOCHHbLIM 8
mabauyax — noxkazameneu,  onepupyem — NpUOOPemeHHbIMU

3aumeno | sSHAHUAMU, YMEHUAMU, HABLIKAMU, NPUMEHAEM UX 6 CUMYayusx
nosvlulenHou caodxcHocmu. Ilpu smom moz2ym Ovimb O0onyujeHvl
He3Hauumenvhvle OwWUOKU, HEeMOYHOCMU, 3ampyOHeHUus. npu
AHATUMUYECKUX Onepayusix, nepeHoce 3HAHUU U YMEeHUu Ha
HOBble, HeCMAHOAPMHble CUNYAYUU.

He ewvinonnen ooun unu 6onee 6udog yueOHoOU pabomvl,
npeoycmMompeHHblxX VUeOHbIM NJIAHOM. Obyuarowutics
oemMoHcmpupyem HenoiHoe COOmeemcmeue 3HAHUl, YMeHUl,
HABLIKOB, NPUBEOEHHbIM 8 MAbIUYAx noxkazamenet, 0ONyCKaArOmcsl
3HauUmMenbHbvle OUWUOKU, NPOAGIAEMCA OMCYmcmeue 3HAHUI,
VMeHUll, HABbIKO8 MNOo psady noxaszamenel, 00Y4aWULCs
ucnolmsigaem 3HaYUMenbHble 3ampyoOHeHUs Npu ONnepuposaHuu
SHAHUAMU U YMEHUSAMU NPU UX NePeHoce HA HOB8ble CUMYAyUlU.

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
"MHTEJUICKTYaIbHOM" ynakoBku: MoHorpadus / M-Bo oOpa3oBaHust U Hayku PO ;
®I'BOY BIIO "Mock. roc. yu-T nedyarn umenu MBana ®@egoposa". — M.: MI'VII
umenu MBana ®@enopona, 2011. — 545 c.

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

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

4 . MapkoB, B. ®. Matepuaibl COBpEMEHHOM 3JICKTPOHUKHU: yueOHoe mocodue / B.
®. Mapkos, X. H. MyxamemzsuoB, JI. H. Mackaesa ; [mox oOmr. pen. 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.U. 3amuTa MHTEIIEKTYalIbHOH COOCTBEHHOCTH U TMATEHTOBEACHUE |
yaeOHoe mocobue [DnektponHsii pecypc] / FO.M. Tomox, 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, HW300peTeHHMsT B mojurpaduu: ydeOHOe
nocoOue HJisi CTYJACHTOB BY30B, oOydaromuxcs 1o HampasieHuro 151000 —
Texnomornueckre MamuHel u  obopymoBanune [/ B.M. IltonasikoB; M-Bo
oOpazoBanus u Hayku PO, ®I'BOY BIIO "Mock. roc. yH-T neyatu umeHu VBana
®denoposa". — M.: MI'VII umenun MBana denoposa, 2012. — 221 c.

3. Taymenko, A.I'. HanomaTepuansl ¥ HaHOTEXHOJIOTMH: y4deOHOe mocobue /A.T.
['mymenko, E.I1. I'nmymenko. — Camapa: ®I'OBYBO III'YTH, 2017. — 269 c. Pexxum
JOCTYyTIA:
http://elib.psuti.ru/Gluwenko_Gluwenko Nanomaterialy_i_nanotehnologii.pdf.

4. XoaoakoBa, H.B. TexHonoruss maTepuajgoB  OSJICKTPOHHONM  TEXHUKH:
nabopatopusbiii npaktukym /H.B. Xononkosa, T.I'. [lluxoBa; MBaH. roc. Xum.-
TexHoJ. yH-T. — HMBanoo, 2013. - 181 <c¢. Pexum pgocryna:
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 nocrtymna:
http://narfu.ru/iet/divisions/ktkmim/literature/materialovedenie_kurs_lektsiy .pdf,
CBOOOTHBIMN.

2. Tlommmepst: DnexkTpoHHBIN pecype. Caitt « Bukuneaus. CBoOogHas
sHIMKIONeaus». Pexxum nocryna: 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, OCHAIIEHHBIE KOMIUIEKCOM TEXHMYECKUX CPEICTB,
MO3BOJISIONINX OCYIIECTBIATh MPE3CHTAIlMH y4eOHOTO MaTrepuaja: dKpaH, MEepeHOCHOU
MPOEKTOP, HOYTOYK, 3BYKOBBIE KOJIOHKH.

JlabGopaTtopHble paOOTHI BBIMOJHSIOTCS B CIHEUUAIM3UPOBAHHBIX JTAOOPATOPUSIX
kadenper m Hayuno-texnudeckoro 1eHtpa «llomurpaduyeckue u HHHOBAIIMOHHBIC
TEXHOJIOTUW», OCHAIEHHBIX COOTBETCTBYIOIIMMHU  CICIUATBLHBIMA TpUOOpaAaMU |
000py1I0BaHHEM.
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Jns caMOoCTOATENbHOW TOATOTOBKU HCIOJIB3YIOTCS HMeEoIMecss Ha kadenape
KOMIBIOTEPHI, TOCTYI K ceTH MHTEepHET (BO BpeMSsl CAMOCTOSITEIbHOM MOJITOTOBKK).

B ydeOHOM mporecce MCHOMB3YIOTCS CIEAYIONINE HArJISIHBIE TOCOOUS W
METOAMYECKHE MaTepUaIbI:

- CJIalbl U CXEMBbI;

- TECTBI JJIsl KOHTPOJIS YCBOSHHUS MaTepuaia 1o JUCIUTIIINHE;

- BHJEOMaTepual

B pamkax uzydeHusi kypca «HayuHble acneKkThl W MEPCHEKTHBHBIE MaTepHasbl B
UH()OPMAIIMOHHBIX TEXHOJOTHAX» BO3MOXKHO TIOCEIICHHE TEMaTHYECKUX BBICTABOK H
CEMHHApPOB.

9. MeTtoanueckue peKOMEHIAMUM JIJISI CAMOCTOSITEILHOM PadoThI
00y4aI0IIMNXCS.

B ocHOBe camocTOsSITEeNbHON pabOThl 00YUaIOIIMXCs JIeKaT: CoAepKaHue padboydeit
y4eOHOW MpOTrpaMMbl, BOMPOCHI IJsl MOATOTOBKM K JAOOPATOPHBIM U KOHTPOJIBHBIM
paboTtamM, a TaKXKe CaMOCTOATENbHOE HW3yYeHHE pa3leioB  JAMCLUUIUIMHBI  C
UCMOJIb30BAaHUEM OIOPHOTO KOHCIEKTAa JIEKIMHA, OCHOBHOM U  JIONOJIHUTENBHOM
JIUTEpaTyphl, a Takxke VHTEepHET-pecypcoB.

10. MeToauyeckue peKOMeHIAMHU 1JIs NpenoaaBaTeisi.

PekoMeHIyeTCsl MMPOKOe WCITOIb30BAaHUE AKTUBHBIX W WHTEPAKTUBHBIX METOJIOB
oOydeHusi, (HOHAOB OIICHOYHBIX CPEICTB, BKJIIOYAIONIUX TECThI W THUIIOBBIC 3aJaHUS,
MTO3BOJISIFOIIME OIEHUTH 3HAHUS, YMEHUS ¥ YPOBEHB MMPUOOPETCHHBIX KOMIIETCHITHIA.

Ha maGopaTopHBIX 3aHATUSAX PEKOMEHAYETCS MPUMEHEHHE 3apaHee pa3padOTaHHBIX
0JIaHKOB-OTUYETOB 110 padoTe.
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[Tporpamma cocraBieHa B cOOTBETCTBUU ¢ DenepanbHbIM rOCYAapCTBEHHBIM
0o0pa3oBaTeIbHBIM  CTaHAAPTOM  BBICHIET0 O0pa3oBaHMsA [0  HalpaBJICHUIO
nonrotoBku  OakamaBpoB  09.03.02 «HuHpopMauMOHHBIE CHCTEMbI H
TEXHOJIOTHM».

s

)

IIporpammy cocraBuI: gJ
/ y, oD
1.T.H., ipodheccop O A {742 |1 H. Jiucuenxosa/

Ilporpamma yTBep:kaeHa Ha 3acefanuu Kadeapbl «VHHOBAIMOHHbIE
MaTepuajibl IPpUHTMeauanHAycTpum» «22» utong 2021 r., nporokon Ne 10

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

CorJiacoBaHo:
3aBenyronuit kadeapoit
«UHpopmatuku 1 MHOOPMALIMOHHBIX TEXHOIOTUI,
K.T.H. /
E.B. Bynataukos/



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

Ipoduas noarorosku «Ilporpammuoe odecrnedeHue UTPOBO KOMIILIOTEPHOM MHIYCTPUN
(0axanaBp)

Buasbl yueOHoii pa6oTsl, Dopm
BKJII0YAsl CAMOCTOSATEIbHYIO Buasbl camocTosiTeIbHOI padoThI bl

padoTty o0yuarommxcs, o0yualommuxcs arrect

U TPYA0EMKOCThb B Yacax anuu

J | II/C | JIab | CPC | KCP | K.P. | K.IL. | PI'P | Pegepar | K/p | 9| 3

Pa3zpen

CemecTp
ceMecTpa

Heneas

n/n

Pazgen 1. Dranbl M coaepkaHue
HAYYHO-UCCJIeI0BATEIbCKOMN
padoThbI.

Buibop 00beKmos UCCAEO08AHUSL.
Mamepuano, KoMNJieKkmyloujue,
yempoticmea, npoyeccobl U mexHudecKue
cucmemul; ObocrHosanue Heobxooumozo
UHCMPYMEHMApUsL (0obopyoosanue,
CMaHKu,  npubopuvl,  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) 8bINONHEHUS
HAYYHO-UCCIe008AMENbCKOU  pabombl,
Cocmasnenue npozpammvl obecneyenus
HAOEJCHOCU Npu  IKCHIyamayuu U
npuUMeHeHUU paspabamwisaemuvlx
00beKmos; Ilposeoenue
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
«OCHOBHbBIE MaTPUYHBIE ONIEPALIUU U
CIIOCOOBI ITOCTPOCHHS
PErPECCUOHHBIX MOJETEN.

Pa3nen 2. JlureparypHoe
oopmiieHune U nyoau4yHast
3alIMTa HAYYHBIX PadoT.

Tesucvr Ooknada Ha KOHpepeHyusx.
Jloxnao. Hayunas cmamos. Ob630pHas
HayyHas cmamasl. Monoepagus.
Ocobennocmu n0020MOBKU
CMPYKMYPHBIX Y4acmell HayuHvlx pabom.
Odopmnenue cmpykmypHolx —uacmel
Hayyuvlx — pabom. Yuusepcanvnas
decsmuunas Kaaccugurayus
nyonuxayui.  Cmpykmypa — HAy4HbIX
nyoauxkayuii u  00K1ados. Beedenue,
anHomayus, Koyesvle Clo8d, pegpepam.
Hcnonvzosanue u ogopmnenue yumam.
Cevitku 6 mekcme U oQopmaecHue
3AUMCMB0BAHU.

Jlabopamopnas paboma

«AHanmu3 u npeodpazoBaHue
OKCMEPUMEHTAFHBIX ~ JTAHHBIX  C
WCITIOJIb30BaHUEM METOJ]a TJIAaBHBIX

KOMITOHEHT.
Paznen 2. JlureparypHoe
opopmiieHune " nyoJan4Hast

3alMTa HAYYHBIX padoT.
Ogopmaernue npunodxceruii u

15




sameuanui. Cmanoapm oghopmienus
CnucKa aumepamypbol u Op. UCMOYHUKOS.
Ocobennocmu no020mosKu K 3auume
Hayunvlx pabom. Tpebosanuii u
0COOEHHOCIU OGOPMILEHUSL HAYYHBIX
npezenmayuil. Ilposepra mexcmos u
WITIOCIPAYULL NPOSPAMMAMU
«Anumunnacuamy. Peyensuposanue
cmametll 6 NePUOOUHECKUX HAYUHBIX

JAHCYPHANAX.

Jlabopamopnas paboma
«H(pOopMaIMOHHBINA TTOUCK 110 TEMe
HHP».

Pa3nen 3. IlonsaTue u
KJIaccu(pukanus MaTepuaJioB
UH(POPMALMOHHBIX CHCTEM.
Iposoosugue mamepuanvl. Puzuueckas
npupooa neKmponpo8oOHOCmU
MEMANN08 U HEMEMANLTUYECKUX
Mamepuanos. 3a6ucumocms
INEKMPONPOBOOHOCIU MEMALILO8 OM
memnepamypul. dnekmpuuecKue
CBOLUCMBA MEMALTUYECKUX CHIABOS.
Conpomusienue npo8oOHUKO8 HA
svicokux uacmomax.. Conpomugnenue
MOHKUX MEMALTUYECKUX HACHOK..
Pasmepnwiii sgpgpexm. Konmaxmmvie
AGNEHUsL 6 MEMALLAX..
Csepxnposodsujue Memansl U CHIABHL.
Cneyuanvuvie cnaasvl. Cnaasvl 015
mepmonap. Cnnaswl 0151 KOPHYCos
npubopos. Tyeoniaskue memanivl.

16




brazopoonsie memannwl. Ilpunou
Hememannuuecxkue nposoosuue
mamepuansl.

Jlabopamopnas paboma
«HccnenoBanue reMneparypHon
3aBUCUMOCTH YZEIBHOIO
cornporuBieHus u onpeneneue TKC
IIPOBOJIHUKOBBIX MaTepUaJIOB.

K/p

Paznen 3. IlonsiTue "
KJIaccupuranus MAaTepHuaJioB
UH(POPMALMOHHBIX CHCTEM.

THonynposoonuxu u noaynpoeooOHUKoGwle

COeOUHeHUA. Knaccuguxayus,
cmpykmypa, ceoticmeaq, Memoowl
UCCAEO08AHUSL U MEXHONI02UU NOTYUEHUS.
NOAYNPOBOOHUKOBHIX MaAmepuanos.
Cobcmeennvie u npuMecHble
NOAYNPOBOOHUKU. . Temnepamyphast
3A6UCUMOCTND KOHYeHmpayuu

Hocumeneu  3apsoa.  lloosuscnocme
Hocumeinel 3apaoda 6 NoJYNPO8OOHUKAX.
Dnexmpoghuzuueckue A671eHUs 8
NOAYNPOBOOHUKAX.

Domonpogodumocms. Jlromunecyenyusi.
Tepmosnexkmpoosudicywas cuna.
Apgexm  Xomna. Ogpgexm [anna.
Cmpyxkmypa,  ceoticmea,  noJyueHue,
MemoObl  ucciedosanus U - obracmu
NpUMEHEeHUs. KpemHus., 2epmManus,
Kkapouo xpemuus. Iloaynpogoonurxoguvle
coeounenus Alll BV, All BVI, AV BVI u
meepovle pacniagbl HAd UX OCHOge.
Cmpykmypa, ceolicmea, MmMexHoI02UU
NOMYUeHUs, Memoobl UCCIe008aAHUs U
obnacmu  npumenenus.  Texnonozuu

17




Nn0020mMoBKU u obpabomxu

NOMYNPOBOOHUKOBYIX Mamepuanos.
Pesxa NOIYNPOBOOHUKOBYIX
MaAmepuanos.

10

Jlabopamopnas paboma
«Onpenenenue riryOuHsl

HapYILIEHHOTO CJI05,
KpucTajuiorpadu4eckoil OpueHTaun
MOJTYTIPOBOTHHUKA U MOBEPXHOCTHON
TUIOTHOCTH J1€(hEeKTOBY.

10

11

Paznen 3. IlonsiTue "
KJIaccupuranus MAaTEepHUaJIOB
UH(POPMALMOHHBIX CHCTEM.
ﬂuaﬂexmpuku, MAacHUNIHblE

mMamepuansl, MOHOKPUCAIIUYECKUE
Mmamepuanvl. Cmpykmypa, ceoticmaa,
MexXHONo2UU NOJYYeHUs U 00AACmU
npumenenus. Knaccugpurayus u
OCHOBHbIE CBOUCMBA OUINEKMPUKOS.
DrexmponposooHocmb OUINEKMPUKOB.
THonumepul 6 31eKmMponHOL MexHuKe U
onmomexrnuke. Komnozuyuonuie
naacmmaccsl u naacmuKu.
DnekmpouzonAYUOHHbIe KOMNAYHOBL.
Heopeanuueckue cmexna. Cumannoi.
Kepamuxu. Akmugnvie Ousiekmpuxu.
Ceecnemoanexmpuxku. [lbezoarexmpuxu.
Tupoanexmpuxu. Inexkmpemoi. Kuoxue
Kpucmanisl. Mamepuanst 0
meepoomenbHblx 1azepos. MasHummbie
mamepuanvl. Knaccupuxayus
MASHUMHBIX MAMEPUATOS.
Maenumomazkue mamepuansl.

11
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Mazenumomeepovie mamepuari.
Cnocobwl nonyuenus
MOHOKPUCMALTUYECKUX MAMEPUATLOB.
Buipawusanue monoxpucmanios u3
pacniasos, pacmeopos, 2az0801 cpeobi.

12

Jlabopamopnas paboma
«M3y4yeHue CBOMCTB
JIUDIIEKTPUUECKUX MaTepUaioB,
WCIIOJIb3YEeMBbIX JIJIsl U3TOTOBJICHUS
ZEII(S 05070

TBEPAOTEIBHOMN 3JIEKTPOHUKN.

12

13

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

Honsmue Hanomamepuanog u ux 6uobl
Pasmepuvie  a¢hhexmui.  Brympennue
pasmepHvle 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, mexanuyeckue
Xapaxmepucmuky — OUCNEPCHbIX — CPeo,
Xumuyeckue ceoticmea
HAHOMAMepUuanos. Buonozuuecxu
AKMUBHbBLE CEOUCNBA HAHOMAINEPUATIO8.

13
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14

Jlabopamopnas paboma
«OnpeneneHue ONTHYECKUX CBOWCTB
CTEKOID».

14

15

Pa3nen 4. UHHOBaUMOHHBIE
MaTepHuaJibl HAHOJJICKTPOHUKH,
HAHO(OTOHMKH, H MOJICKYJISIPHOM
3JIEKTPOHUKU: PU3NUYecKue
NPUHIUIIBI, CBOICTBA,
TEXHOJIOTMH.

Memoovi nonyuenus nanomamepuanog:
MeXaHUuuecKo20 OUCnepUpoBans,
UHMEHCUBHOU NIACIMUYECKOU
Odepopmayuu, MexaHoOXuMu4ecKul,
0emoHAYUOHHBLIL CUHME3 U
91eKmpo83puls. Memoowl usuueckozo
oucnepeuposanusl: pacnvlieHue
PAcniasos, ucnapeHus-KoHOeHcayuu,
BAKYYM-CYONUMAYUOHHBIE MEXHOA02UU
NONYYeHUS. HAHOMAMEPUATOS,
2azoqhazuwill U NAAZMOXUMUYECKULL
cunmes. Ilonyuenue nanomamepuanoe ¢
UCHONb308AHUCM XUMUYECKUX PEaKYUTL:
mepmMuiecKoe paznodxiceHue u
goccmanoeaetue, KOJINOUOHO-
Xumuueckoe ocadcoeHue,
2JIEKMPOXUMUUECKULL MEeMOO, MeMOO
Jlenemiopa — Bnooscemm.
bBuonozuueckue memoowvr nonyuenus
HAHOPA3MEPHBIX MAMEPUATOE.
Texnonozuu nony4enus
KOHCONUOUPOBAHHBIX

15
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HAHOCMPYKMYPHBIX MAMEPUATOS.
Memoovl uccaedosanus u ammecmayuu
HaHoOMamepuanos.

16

Jlabopamopnas paboma
«MHUKpPOCKOIINYECKHUN aHaIn3
METAJIJIOB U CILUIABOBY.

16

K/p

17

Pa3nen 4. UHHOBaUMOHHBIE
MaTepuaJibl HAHOJJICKTPOHUKH,
HAHO(OTOHMKH, U MOJICKYJISIPHOM
JIEKTPOHUKHU: (PU3NIecKme
NPUHIUIBI, CBOICTBA,
TEXHOJIOTMH.

Texnonozuu nony4enus,
@dyHKYUOHAbHYIE CBOUICMEA U
npumeHeHue uzoenui
Hanodnexmponuxu. Popmuposanue
K68AHMOBIX MOUEK NOCPEOCMBEOM
snumaxcuu. Memoowl iumoepaguu.
Memoovwr nonyuenus Hanompy6ox.
Dopmuposanue HaHONPOBOIOK.
Cesoticmea u npumenenue
Hanonpoeooos. Mamepuanel u uzoenus
Hanogomonuku. Mamepuanvl u
YCmMpoucmea MONEKYISPHO
2aeKmpoHuKu. Monexynvl-nposooHuK u
MOAeKYIbI-U301amopuvl. Monexynvi-
0uo0vl. Monexynvl-mpan3ucmopbi.
Monexynsapuvie anemenmul namamu.

17

18

Jlabopamopnas paboma
«WccnenoBanme SIEKTPUIECKIX
apaMeTpoB MOTYIPOBOTHUKOBBIX

18

No2
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MAaTepUaIOB, UCIIOIb3YEMbIX IS
U3TOTOBJICHUA U3AEUN
TBEPAOTEIBHOMN IEKTPOHUKH.

(Dopma ammecmayuu

19-
21

Bcero yacos 1o IuUCLUILIMHE

18

36

54
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TpynoeMKoCTh JMCHUIJIMHBI B Yacax
= Y ) = R
% 2 e | 5 | g s
|2 3 Bk o i L) 2 |2ig oo
®opma & | g| 5 AES| E|aSE ££&| sg| g g g| uroroso-
o0yueHns Z = 38 229 2 g;; £3 E,g E-;E ro
S EE? = E%g é"g S&| Z g 8| xonrpoan
< P =) LS =
Tl <& OE | & | 2 g =
) =2 < =
U -’
108
Oumnasn 1 2 /3 54 18 36 54 3auer
OO0mast TPyI0eMKOCTh JUCITUTUTMHBI COCTABIIACT 3 3a4ETHBIX CIUHUIIBI.
Buj yueOHoii padoThl Bcero CemecTpsl
4acoB >
KonrakTHasi padoTa(Bcero) 54 54
B ToM uucne:
Jlekuun 18 18
JlaGopaTopusbie padboTsI (JIP) 36 36
[Tpaktrnueckue padotsr (I1P)
CamocrosiTesibHasi padoTa (Bcero) 54 54
B Tom uucne:
Kontponbshas pabora 14 14
pyeue 6uodvl camocmosmenvHol pabomoi 10 10
(Pepepamusnas paboma)
By npoMexyTO4HOM aTTecTaluu (3a4eT, IK3aMeH) 3au. 3au.
OO1mast TPy10EMKOCTb Jac./3a4. eJl 108/3 108/3
KonTakTHas paboTa, yachl
=
<
=
e
B IpakTn- S B
Ne HaumenoBanue TeM (pasiesion) cero Jladopa- wecKie £
9acoB Jlexknuun S 'S
TOPHBbIE 3aHATHA, 5 a
padoTpl | CEMUHAPBI s
o]
Q
1. | Pasgen 1. Dransl u coaepx aHue 22 2 8 12
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HAyYHO-UCCIIEA0BATEIBCKON pabOTHI.
2. | Pa3gen 2. JIuteparypHoe 22 4 4 14
oopMIICHHE | ITyOJIMYHAS 3aIUTa
Hay4YHBIX paldoT.
3. | Pa3nen 3. [lonsATue n 36 6 16 14
KJ1acCU(UKAIMA MaTePHAIOB
MH(POPMALMOHHBIX CUCTEM.
4. | Pasnexa 4. IHHOBaIIMOHHBIE 28 6 8 14
MaTepuaibl HAHOAIEKTPOHUKH,
HaHO(OTOHUKHU, U MOJIEKYJIIPHON
AJIEKTPOHMKH: (PU3NIECKUE
IIPUHIMIIBI, CBOWCTBA, TEXHOJIOTHH.
Bcero uacoB B cemecTpe 108 18 36 54
Ne m/m | Ne paznena Haumenoanue nabopaTopHbIX padoT Tpyno-
JUCLIMIIIIMHBI €MKOCTb
(uac.)
1 1 JI.P. 1. OcHoBHBIE MaTpUUHbIE ONEPALMH U CIIOCOOBI 4
' HOCTPOEHUS PErPECCHOHHBIX MOJIEJIEH.
2 1 JI.P. 2. Ananu3 u npeoOpa3oBaHKe 3KCIIEPUMEHTAIbHbIX 4
' JTAHHBIX C UCMHOJIb30BAHUEM METOJIA ITIABHBIX KOMIIOHEHT.
3. 2 JL.P. 3. Mudopmanmonnsrii nouck no teme HUP. 4
JI.P. 4. UccnenoBanue TemnepaTypHOH 3aBUCUMOCTH
4. 3 yZEIBHOTO conpoTtusieHus u onpeaeneHue TKC 4
IIPOBOJIHUKOBBIX MaTepHaJioB.
5 3 JL.P. 5. ®u3uko-XuMHUYECKHEe METOIbI 00pabOTKU 4
' MTOBEPXHOCTH MOJYIPOBOIHUKOBBIX MOJJIOKEK.
JI.P. 6. Onpenenenue riryOMHBI HAPYIIEHHOTO CIIOS,
6. 3 KpucTajuiorpadpu4eckoi OpHEeHTaIuH MOITYIPOBOIHUKA U 4
MTOBEPXHOCTHOM TIOTHOCTH J1€()EKTOB.
JI.P. 7. UccnenoBanue BIMSHUA peKrUMa Ipolecca Ha
1. 3 CKOPOCTb TPaBJICHHS M KAYECTBO IMOBEPXHOCTU 4
IIOJTyTIPOBOHHKA.
JI.P.8. M3y4eHue cBOMCTB QUAIIEKTPUUECKUX MATEPUATIOB,
8. 3 WCTIOIB3YEMBIX ISl U3TOTOBJICHUS W3ICITHIA 4
TBEPIOTENBHON AIEKTPOHUKH.
9. 3 JI.P. 9. OmpeneneHre ONTUIECKUX CBOMCTB CTEKOJ. 4
10 3 JI.P. 10. Metoab! u3y4eHusi CBOMCTB TOHKUX IIJIEHOK. 4
' Omnpenenenne TOMMHBI T0JIy4aEMBIX TUIEHOK.
11 3 JI.P. 11. UccinenoBanue ONTHYESCKUX CBOMCTB TOHKHUX 4
' IUIEHOK METAJJIOB U MOJIMMEPOB.
JI.P. 12. WccnenoBanue 3I€KTPUUYECKUX ApPaMETPOB
12. 3 IIeHOK. M3MepeHne 3JIeKTPUUecKOro COMpPOTUBICHUS 4

IJICHOK.
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13.

JI.P. 13. MuKpOCKONMUYECKUI aHAJIN3 METAJUIOB U
CILIaBOB.

14.

JI.P. 14. HccnenoBaHue 37€KTPUUECKUX [1apAMETPOB
IIOJIyIIPOBOJHUKOBBIX MAaTE€PHUAJIOB, UCTIOIb3YEMBbIX IS
W3TOTOBJICHUS U3/I€TIUI TBEPIOTEIBHON MIEKTPOHUKH.
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Ilpunoscenue 2

MUHUCTEPCTBO HAYKH 1 BBICILIETO OBPA30BAHIS POCCUNCKOI
®EJIEPALIIN

®EJIEPAJIBHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJTHHOE YUPEXKIEHHE BBICIIETO OBPA3OBAHHSI
«MOCKOBCKHI MOJIUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHNH ITOJIUTEX)

Hanpagnenue noarorosku: 09.03.02 Hugpopmayuonnsvie cucmemot u mexnonozuu

[Tpoduns: «IIporpamMmHoe obecriedeHre UTPOBOI KOMITBIOTEPHON UHTYCTPHI
Dopma 0OyueHus: OuHas
Buowl npogeccuonanvroui desmenvnocmu: HAyUHO-UCCIE008AMENbCKASL, NPOEKMHAS, NPOU3BOOCTNEEHHO-
MEeXHON0SUYeCKasl,

Kageopa: “HUHHo8aUUOHHbIE Mamepuaibl nNpuHmmeouaunoycmpuu”

@OH/I OLHEHOYHBIX CPE/ICTB

MO JJMCHUTJIUHE

Hay4Hble acnieKThI M IePCNeKTUBHbIC MATEPHAJIbI B HH(POPMAIHOHHBIX

TEXHOJOIUAX

CocraBureuanb: 1o1eHT, 1.T.H. JIncnenaxkona JI.H.

Mockea, 2021 200
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IMMOKA3ATEJIb YPOBHA C®OPMHPOBAHHOCTH KOMIETEHIIUIA

Taonuua 1

HayuHnble acneKkThl U ePCEKTHBHbIE MATEPHAJIbI B MH(OPMAIIMOHHBIX TEXHOJIOTHAX

@I'0C BO 09.03.02 UndopmanuoHHbIE CHCTEMBbI U TEXHOJIOTHMH

B miporiecce 0CBOCHHUS JaHHOW JUCIUTUTHHBI 00yJaroIuics GOPMUPYET U JEMOHCTPUPYET CIEAYIOIIHIE
o01enpodgeccuoHaJIbHbIe KOMIIETEHIIUH!

KOMIIETEHIIUN IlepeyeHb KOMIIOHEHTOB TexHnosoruss |[@opma CTeneHn ypoBHel 0CBOCHHMS KOMIIeTeHIHI
NH- OOPMYJINPOB- (opMupOBaH |[0OLIEHOYHOI'O
JEKC KA s cpeacTBa®*
KOMIIeTeHIN
i
OIIK-1 |Cnocoonocme 3HATh: ITEKITUH, 3, OJIP, Iba30BbIi yPOBEHb
[IPUMCHATD - METOJIOJIOTUIECKHE OCHOBEI camocrositen [T, - YMEET IIPUMEHATH €CTECTBEHHOHAYYHBIE U
CCTECTBCHHOHAYYHBIC I |yayyHOro UCCIIEI0BaHuUS, bHas pabora, [K/P oOIIenHKeHepHBIe 3HAHUS B MPO(HeCCHOHATEHON
OOUIEHHIKEHEPHbIS 0COOEHHOCTH HAYYHOTO MO3HAHMS, [1abopaTopH ITesITeIIbHOCTH
SHAHMA, MCTOJBI ITOTUKY Hay9HOTO TTO3HAHUS U bIC 3aHITHUS IloBbIIIEHHBIH YPOBEHD
MaTeMATHICCKOro MCCIICO0OBaHUs - YMCECT NIPUMEHATH €CTCCTBEHHOHAYYHBIC U
aHajnsa 1 YMeThb: 0OIIEMHKEHEPHBIE 3HaHUS B PO ecCHOHaIbHON
MOICIIMPOBaHMA,
TeOPETHHECKOTO 1 - popMynHUpOBaTh 11EJIb, 331a4H, e TeIbHOCTH HA OCHOBE aHAJIN3a HICTOYHUKOB
bKcllepuMenTatbHoro  [QOBEKT, IPE/IMET, THITOTE3y (IUTEPATYPhI
CCIIEIOBAHYS B Hay4YHOH paOOTHl U IPUMEHSITh
Mpo¢heCCHOHALHON €CTECTBEHHOHAYYHBIE U
eSATETbHOCTH 0OIIeMH)KEHEPHBIEC 3HAHUS B
nmpodeccruoHaabHON MeATENHPHOCTH
Baanern:
- METO1aMU 00pabOTKH U
[pE3EHTAIMHN PE3YJIbTATOB
DKCIICPUMCHTAJIbHBIX I/ICCJ'IGI[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 unqbopmauuorm bIX MEXHO102UAX)

HaumenoBanue [Ipencrasienune
Ne OIICHOYHOTO Kpatkas xapakTepucTrka OleHOYHOTO OLIEHOYHOTO CPEJICTBA B
0C CpencTBa CpeACTBa ®OC
Otuer o biianku oTyeToB
J1a6opaTOPHO CpenctBo npoBepKku YMEHUN IPOBOIUTH ¢ pe3yIbTaTaMH
pabote CaMOCTOSITETIFHYIO J1a00paTOPHYIO e —
1 (OJIP) paboTy U OLIEHUBATh YPOBEHb OCBOCHUS 11a6opaTopHoOii paboThI
00yJaIONIMMCSI PAKTHYCCKUX HABBIKOB ¢ MH/IMBUYaIBHBIM
U TEOPETUYECKUX OCHOB IO TEME 3a[aHueM
KonTtponbsHas pabora CDICTBO  TIPOBCDKM - yMCHMIi  IPHMCHATS KoMIUTeKT KOHTPOJIBHBIX
2 MOJTydCHHBIC 3HAHWS JUIS PEHICHHs 3a7ad .
(K/P) 3aJIaHUl IO BapHAHTaAM
OTpeeNICHHOTO THIA [0 TEME WK pa3ieny
CpencTBO KOHTPOJIS — MPEICTaBICHHBIA B
CpOK  pedepar 1O  PEKOMEHIOBAHHOM
PedeparuBaass  [T€eMaTHKE pas3zenoB JACITUATLINHBL, T
3 pabota 0(OPMIICHHBIH B COOTBETCTBUHU c cMatiKa
pedepaToB
(PP) YCTaHOBJICHHBIMH TPEOOBAHUSIMH,
[TyOnwuHas mpe3eHTanust JOKJIaja 1Mo TeMe
pedepara.
CpencTtBO  KOHTPOJISI  —  BBIMIOJHEHHUE
I . MUCHMEHHOTO 3a/laHusi (TecTa) MO pasfieliaM Bompocsr o Temam /
4 HCHMCHHBI OTIPOC |, o\ MniMHBl 18 OLleHMBAHMS — CTENeHHU azJzienam JTUCIUTLTMHBI
(T) T CIT pi | 11 paszac AUCIT
MOJTOTOBKM K BBIMOJHEHUIO JTaOOPAaTOPHBIX (TecToBbIC 3aaHNS)
PabOT WIIM YCBOCHHUS Pa3/eIIOB JUCITUTUTHHEI.
3auyer - ¢opMa MPOBEPKU 3HAHHI U HABHIKOB Bompocsr o
5 3auer (3) 00 YJaIONTNXCS, TIOTYICHHBIX Ha JCKITMOHHBIX TeMam/pasenam
1 JTa0OpATOPHBIX 3aHATUAX TUCIUTLTUHBI
IMacnopT (poHI2 OLIEHOYHBIX CPEACTB 0 JUCHMIINHE
«Hayunvle acnekmul u nepcnekmuensle Mamepuanvl 6 UHGHOPMAUUOHHBIX MEXHOTIOZUAX)
e Kon HaumenoBanue
w/n KonTposiupyemsie pa3iesibl JMCIUILIAHBI KOHTPOJIMPYeMOii OII€EHOYHOT0
KOMIIETEeHIINU cpeincrBa
1 | Pazgen 1. Imanst u cooepicanue nayuno- OIIK-1 3, OJIP, K/P, T, PP
UCC1e006amebCKoll padomaol
2 | Pasnmen 2. JIumepamypnoe oghopmnenue u nyonuunasn OIK-1 3, OJIP, K/P, T, PP
3auuma HayuHovlx pabom
3 | Paznen 3. Ilonamue u knaccugpuxkayus mamepuanos OIIK-1 3, OJIP, K/P, T, PP
UuHpopmayuonHbIX cucmem
4 | Paznen 4 Hnunosayuonnuwle Mmamepuaswl
HAHO0IJIeKMPOHUKU, Hanogomonuxu, u OIK-1 3, OJIP, K/P, T, PP
MONEKYNAPHOUL IIEKMPOHUKU: duszuueckue
HPUHUUNDBL, CEOUICHEA, MEXHOI02UU
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1. TlepeyeHbr KOMIeTeHUIMIl C yKa3aHMeM 3TanoB HX (opMupoBaHMs B mpolecce OCBOCHHA
AUCHUILIMHBI. POpPMBI KOHTPOJIS (GOPMHPOBAHUA KOMIIETEHIIUI

Jranbl
Komnerenuust Kop mo dopMa KOHTPOJIS (hopmuposanus
drocC (pa3aeJibl
JUCHHUILJIMHBI)
Cnocodonocme NpUMEHSTh IIpoMe:KyTOYHBIH KOHTPOJIb:
€CTECTBEHHOHAYYHbIE U 3auer
OOIIEHH)KEHEPHBIE 3HAHUS, OIIK-1 | Tekywmii KOHTPOJIb!
METO/Ibl MATEMATUYECKOTO Otuer no naboparopHoii padoTe;
aHaJM3a ¥ MOJIEIUPOBAHUS, 0JIaHKOBOE TECTUPOBAHMUE;
TEOPETUYECKOTO U KOHTpPOJIbHAad pa60Ta, pe(i)epaTI/IBHaSI Bee pasAeisl
JKCIIEPUMEHTAIBHOTO pabora.
HCCJIEI0BAHUS B
npodeccuoHaIbHON
JEeSATENbHOCTH

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:

NpyU OTBETE Ha TMPEIJIOKEHHBIE BOMPOCHI OOYYArOUIMICS  JIEMOHCTPUPYET CHUCTEMHBIC
TEOpeTHUYECKUEe 3HAHUS, BIaJ€eT TEPMHUHAMH, JENaeT apryMEHTHPOBAaHHBIC BBIBOJABI M 0000IIEHMUS,
MIPUBOJUT TIPUMEPHI, TTOKA3bIBAET CBOOOIHOE BJIAJICHUE MOHOJOTUYECKON PEUYbl0 M CIIOCOOHOCTH OBICTPO
pearupoBaTh Ha YTOYHSIOIINUE BOIIPOCHI;

oOydJaromuiicss Ha JOCTaTOYHOM YypPOBHE 3HAET METOJOJIOTUYECKHE OCHOBBI HAYYHOTO
HCCJIEIOBaHUSA, 0COOCHHOCTH HAYYHOT'O MO3HAHMUS, JIOTHKY HAyYHOTO MO3HAHMSI U UCCIICIOBAHMUS.

He 324TEHO:

oOyyaronuiicss JeMOHCTPUPYET HE3HAHHE TEOPETUYECKHMX OCHOB MpPEaMeTa, HEe yMeeT JelaTh
apryMEHTHPOBAHHBIE BBIBOJIBI U MPUBOJUTH MPUMEPHI, TOKA3bIBAET CJIa00€ BJIaJIEHUE MOHOJIOTHYECKOM
peublo, HE BIIAJICET TEPMUHAMU, HPOSBISAET OTCYTCTBUE JIOTMUHOCTH U MOCIIEOBATEIIBHOCTH U3JI0KEHNUS,
NenaeT OmuOKH, KOTOPhIE HE MOXKET MCHPABHUTh AK€ MPH KOPPEKIMHU TPErofaBaTesieM, OTKa3bIBAETCS
OTBEYATh HA JONOJHUTEIbHBIE BOITPOCHI.

oOyuaroluiicss He 3HA€T METOJOJOTHYECKHE OCHOBbI HAY4YHOI'O HCCIIEAOBaHUS, OCOOEHHOCTU
Hay4HOT'O MTO3HAHUS, JIOTUKY HAYYHOTO IMO3HAHUS U UCCIIEI0BAHUS
2.2 Kputepuu olleHKH padoThl 00y4YaIomerocsi Ha JJa6opaTOPHBIX 3aHATHIX
(¢popmupoBanue komnerenuuii OITK-1)

«5» (OTJMYHO): BBIIOJIHEHBI BCE JIAOOPATOpPHBIC pPabOTHI, NPEIYCMOTPEHHBIE IIJIAHOM,
oOyuaromuiics 6e3 omuboK caenan HeoOX0UMbIe PACUEThl M TPAMOTHO HAMUCAIl BHIBOJIBI K paboTaM.

«4» (Xopolo): BBIMOJTHEHBKI BCE JlaOOpaTOpHBIE pabOTHI, TNPETYCMOTPEHHBIC ILIAHOM,
O0OyJaroNMiicss ¢ KOPPEKTUPYIOMUMH 3aMEUaHMsIMH TIPETo/iaBaTeNs cAeNanl HEOOXOAMMBIE pacueThl U
IPaMOTHO HAaIKCaNI BBIBOJIBI K paboTam

«3» (YyIOBJIETBOPUTEJIbHO): BBHIMOJTHEHBI BCE JIAOOPATOpPHBIE pPabOTHI, MPETYCMOTPEHHBIC
IUIAHOM, C 3aMEuaHUsIMH IMperojaBaresss OoOydaromuiics cienan HeoOXOAMMBIE pacueThl M Hamucall
BBIBOJIBI K paboTaM.

«2» (HeyJOBJIETBOPUTEIbHO): OOYUYAIOUIUIICS HE BBIMOJHUI WJIA BBIIOJHWI 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 MPAaBHJIBHBIX 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 00J1aJ1a€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
TEOpEeTUYECKUE 3HAHMUS, Ha BOIIPOC KOHTPOJILHON pabOTHI OTBEYaeT TPaMOTHO H MOJTHO.

«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» (ommH Gasn): oOydarolMiics He MMEET CHUCTEeMHBIX 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 0aJUIbHON OlleHKH ¢()OPMHPOBAHHOCTH KOMIIETEHINH MO AUCHUTIMHE
B pa3pe3e JeCKPHITOPOB «3HATh/ YMeTh/ BIAALCTbY:

Kpurtepuu onenuBanus

IToxka3zartenan
2 3 4 5

OIIK-1 — CnoocoOHOCTB NPpUMCHATL CCTCCTBCHHOHAYYHBIC U OGIJ.[CI/IH)KCHCpHBIC 3HaHusA, MCTOJIbI
MAaTCMAaTUYCCKOI'0 aHaJIn3a U MOACIIMPOBAHUA, TCOPCTUUCCKOI0 M IKCIHCPUMCHTAJIBHOI'O UCCIICAOBAHUS B
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npodecCHOHANBHON AEATEIBHOCTH.

3HATh: OOyuaromuiics Oobyuatommiics OO6yuaromuiics OO0yuatomuiics
E€MOHCTPUPYET E€MOHCTPUPYET €MOHCTPHPYET eMOHCTPHpPYET
MeTononoruyeckne | TPHPY A TPHPY! A TPHpY a TPHPY
MOJTHOE OTCYTCTBHE | HEIOJIHOE Y4acTUYHOE MOJTHOE
OCHOBBI HAYYHOTO
HCCIIeIOBAMHS WA HEJIOCTATOYHOE | COOTBETCTBHE COOTBETCTBHUE COOTBETCTBHUE
0COBCHHOCTH ’ COOTBETCTBUE CIIETYIOIINX 3HAHUM: | CIIEAYIOUINX 3HAHUN: | CICAYIONIIMX 3HAHUH
CIICAYIOIINX 3HAHUM: | METONOJOTMYECKUX | METOAOJIOTHUECKHX | METOJOJOTHYECKHX
HAYYHOTO MO3HAHUS,
METOJOJIOTHYECKAX | OCHOB HayYHOI'O OCHOB Hay4YHOTO OCHOB Hay4YHOT'O
JIOTHKY Hay4YHOTO
HOBHANIS 1 OCHOB HayYHOTO UCCIIeIOBaHUs, HCCIEI0BAHUS, UCCIIeIOBAHYS,
HCCIIENOBaHMS, ocoOeHHOCTeH 0COOEHHOCTEHN 0ocoOeHHOCTEH
UCCIIEeOBAHYSL. "
0COOCHHOCTEH HAY4HOTO IIO3HAHUA, | HAYYHOrO MO3HAHMSA, | HAyYHOTO [TO3HAHUS,
HAYYHOTO TIO3HAHUSA, | JOTUKY HayYHOTO JIOTUKY HayIHOTO JIOTUKY Hay4HOTO
JIOTHKY HAYYHOTO NO3HAHUS U TIO3HAHUS U TIO3HAHUS U
MO3HAHUS U MCCIIeIOBaHMSL. HCCIIeIOBAHUSL. HCCIIeIOBaHUSL.
HCCIIeIOBaHUSL. Homyckatorcst Honyckarotest CBoOoHO
3HAYUTEIIbHbIC HEe3HAYNTENIbHbIC onepupyer
omnoKH, omuoKwy, MPUOOPETEHHBIMU
MPOSIBIISIETCS HETOYHOCTH, 3HAHHUSAMHU.
HEJJOCTaTOYHOCTh 3aTpYAHEHUS MIPU
3HaHUM, 0 pARY AQHATUTHIECKUX
roKa3areJseH, onepanusx.
oOyJaroImiics
UCTIBITHIBACT
3HAYNTEJIbHBIC
3aTpyIHEHUS MIPH
OTIePHPOBAHUH
3HAHMSIMH TIPH UX
NepeHoce Ha HOBBIE
CUTYallUH.
yMeThb: OOyuaromuiicst He Obyuatomuiics Oobyuaromuiics OO0yyaromuiics
MEeT WU B E€MOHCTPHUPYET €MOHCTPUPYET €MOHCTPUPYET
DopMyITHpOBATH Y . A Tpupy! A pupy! A TPUPY
HEJI0CTaTOYHOM HETIOTHOE YaCTHYHOE TIOJTHOE
eJTb, 33149,
CTENCHU yMeeT COOTBETCTBHUE COOTBETCTBHUE COOTBETCTBHUE
OOTBEKT, MpeIMCT, (dhopMyIUpOBaTh CIICYIOIIUX CIITYIOLINX CJICIYOIIUX
TUIIOTE3Y HAYYHOU PMYJTHIP Ao AYIOM AYIO
paBoTs 1eJTb, 3324, YMEHUI: YMEHUIA: YMEHUH:
— 00BEKT, TIPEMET, (hopMyIHpOBaTH (hopmynupoBarth (hopMynHpOBaTh
THIIOTE3Y HAyYHOM ellb, 33/1a91 elTb, 3a/1a91 ellb, 33/1a41
€CTECTBEHHOHAYYHBI y Hayd 1CIb, 3a1atH, TCIIb, 3a14H, TCIIb, 3a1atTH,
on paboThl O0OBEKT, MPEIMET, O0O0BEKT, MPEIMET, 00BEKT, MPEIMET,
NPUMEHSTH TUIIOTE3y HAyYHOM THIIOTE3Y HAyYHOI THIIOTE3y HayYHOM
OOIIeNHKEHEPHBIE p y Hay Yy Hay Yy Hayd
SHAHWS B €CTECTBEHHOHAYYHBI | PabOTHI U paboTHI 1 paboTHI 1
. |em MPUMEHSATh PUMEHSITh NPUMEHSITh
poeCCHOHAILHOM
OOIIEMHKCHEPHBIE €CTEeCTBEHHOHAYYHBI | €CTECTBEHHOHAYYHBI | €CTCCTBCHHOHAYYHBI
JeATebHOCTH.
3HaHUS B e eu eu
npodecCHOHANBHON | OOIIenHKEHEPHbIE OOIIIENHXCHEPHBIE 0O0IIeHHKEHEPHBIE
JeSITENIbHOCTH. 3HAHHSA B 3HaHUSI B 3HaHUS B
npodeccroHaIbHOM | mpodeccHoHaNbHON | MpodeccnoHaIBHON
JeSITEIbHOCTH. JESITEIbHOCTH. JIeSITEIbHOCTH.
HomyckaroTes YMeHUsSI OCBOEHHI, CobomHO
3HAYUTEIIbHbIC HO JIOITYCKArOTCs orepupyer
omnoKH, HE3HAYUTEIbHBIE NPUOOPETEHHBIMU
MPOSIBIISIETCS omuoKH, YMEHUSIMH,
HEJIOCTATOYHOCTh HETOYHOCTH, MPUMEHSET UX B
YMEHHH, 10 psxy 3aTpyIHEHUS IPH CUTYyaLUsIX
MIOKa3aTeseH, AHAJIMTUYECKUX MOBBIIICHHON
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00YHarOIIHIACS OTIepaIusx, CJIO’KHOCTH.
UCTIBITHIBACT nepeHoce yMeHUH Ha
3HAYNTEIIbHBIC HOBBIE,
3aTpyAHCHHUS TIPU HECTaH/IapTHHIC
OTIEPUPOBAHHHI CUTYaIlUH.
YMEHHUSIMH TIPH UX
nepeHoce Ha HOBBIC
CUTYAIUH.
BJIAI€Th: OOyuatomuiics He OO0yyaroruiics OO0yuaromuiics OO0yyvaromuiics B
MeTonamu BIZICeT WM B BJIaJIceT METOJaMU YaCTUYHO BIIAJICET MOJTHOM 00beMe
0GpaboTKH 1 HEIOCTAaTOYHON 00paboTKH n METOAAMU BJIAZIEET METOLAMU
e — CTCIICHU BJIJICCT MPe3CHTAIH 00paboTKH U 00paboTKH 1
Pe3YITHTATOB MeTO/IaMHu pe3yJIbTaToB Mpe3eHTAUH Mpe3eHTAIUH
SKCTICPHMCHTATBHBIX 00paboTKH U OKCIEPHMEHTAIBHEIX | PE3YJILTATOB pe3ybTaToB
—— MPe3eHTAIUH HCCIICTOBAHUIA B OKCIEPUMEHTAIBHBIX | JKCIIEPUMEHTAILHBIX
pe3ybTaToB HETIOJTHOM 00BbeMe, HCCIIeIOBAHHI, WCCIICIOBAHUH,
SKCTIIEPUMEHTANBHBIX | JIOMYCKAIOTCSI HABBIKU OCBOCHBI, HO | CBOOOJHO
HCCIICTOBAHUI. 3HAYUTEIbHBIC JIOTTYCKArOTCS MPUMEHSIET
OHII/I6KI/I, HC3HAYUTCIIbHBIC IMMOJIY4YCHHBIC HABBIKU
MPOSIBIISACTCS omuoKH, B CUTYaIUsIX
HEIOCTATOYHOCTh HETOYHOCTH, MOBBIIIICHHON
BJIaJCHU HABBIKaMU 3aTpYAHCHUS IIPU CJIOKHOCTH.
o Py AHATTUTUICCKUX
TOKa3aTeseH, onepauusx,
oOyyaronuiics nepeHoce yMEeHHU Ha
HUCIIBITHIBACT HOBBIC,
3HAYHUTEIHLHBIC HECTaH/IapTHHIC
3aTpyAHEHUs IIpU CUTYyalUU.
IMPUMCHCHUN
HaBBIKOB B HOBBIX
CUTYyaIHUsX.

2.6. UToroBoe coOTBeTCTBHE 0ANILHON IIKAJBI OI€HOK W YPOBHEH c)OPMHPOBAHHOCTH
KOMIIeTEHIH M0 TUCIUIIHHE:

YpoBens
chopMupoBaHHOCTH Ouenka IMosicneHue
KOMIIeTeHIIUH
TEOPETUYECKOE COACPKAHUE U MPAKTUUYECKHE HABBIKK IIO
JUCUUIUIMHE OCBOEHBI MOJTHOCTHIO;
Bricokuit 3a4TEHO BCE TIPEAYCMOTPEHHBIE TIPOTpaMMON OOy4eHus ydeOHbIe
3aJIaHus BBITIOJTHEHBI HA BBICOKOM YPOBHE;
KOMIIETEeHIIMH C)OPMHUPOBAHBI
TEOPETHUYECKOE COJIEpPKAHNE W TNPAKTUYECKHE HAaBBIKH 10
JUCLAIUIMHE OCBOEHBI MTOJIHOCTBIO;
Cpennuit 3a4TEHO BCE MpPEIYCMOTpPEHHBIE MPOrpaMMOil oOydeHHs YydeOHbIe
3aJIaHus BBITIOJTHEHBI C HE3HAYUTEIHHBIMH 3aMEYaHUAMU;
KOMITETSHITUH B 11eJI0M c(hOPMHUPOBAHBI
TEOPETHYECKOe COJIEpKAaHWE W TPAKTHUYECKHE HAaBBIKA II0
TUCHUATUTMHE OCBOEHBI YacTMYHO, HO TMPOOENTbl HE HOCAT
Y 10BJIETBOPUTENBHBIN 3a4TEHO CYMICCTBEHHOTO Xapakrepa, .
OOJBIIMHCTBO TPEAYCMOTPEHHBIX IPOrpaMMON  OOy4eHHUs
y4eOHBIX 3aj]a4 BBITOJHEHO, HO B HUX UMEIOTCSI OIINOKH;
KOMITETCHITUH COPMUPOBAHBI YACTHYHO
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TEOPETUYECKOE COJCPKAHUE M MPAKTUYECKHE HABBIKA IO
JMCIATUTIHE HE OCBOCHHBI;

OOJILIIMHCTBO  MPEAYCMOTPEHHBIX MPOrpaMMoi  oOyudeHHs
yueOHBIX 3afaHuil JIMOO0 HE BBINOIHEHO, JHUOO COACPKHUT
HE 324TEHO rpyObIe OmnOKY;

JIOTIOJTHATETIbHASL CAMOCTOSTENIbHAS PabdoTa HAJ MaTepHAIOM
HE TPUBOAWT K KAKOMY-TMOO 3HAYMMOMY MOBBIIICHUIO
Ka4yecTBa BHIMOJHEHHUS YUeOHBIX 3aJaHuil;

KOMIIETCHIIUH HEe C(OPMUPOBAHBI

HeynonerBopu-
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 komnerenumii 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 THINIEKTPHYESCKOr0 MaTepuana pasmepamu axb,
TOJIIMHOW N MPUII0KEHO MOCTOSHHOE HAMPSHKCHUE K MPOTHBOIMOJIOXKHBIM TPaHSAM 00pasiia, MOKPBITHIM
clloeM MeTasia. 3aJaHbl 3HAYCHHUS: yJebHOI0 0ObEMHOI0 CONPOTUBIICHUS, YAEIBHOTO MOBEPXHOCTHOIO
COIIPOTUBJIEHUS, JUAIEKTPUUECKON MPOHUIIAEMOCTH, TAaHIE€HCa yria IJUAJIEKTPUYECKuX moTepb tg.
Tpebyercst onpenenuTs: TOK YTEUKH, MOIIHOCTh JUAJIEKTPUUYECKHX TMOTEPh, YAEIbHbIE AUIIEKTPUUECKHE
MOTEpH, YAEIbHBIE JUANEKTPUUYECKUE MOTEPHU IMPHU BKIIOUYEHUH 00paslla Ha NEPEMEHHOE HaNpsHKEHHE C
nevictByronuM 3HadenueM U mpu wactHeix fl, f2, f3. UwucrnoBble 3HaueHMs 3aJaHHBIX BEIMYHH
npuBeeHbI B Tabauie MeToIuuecKux yKa3aHu.

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

— 1o BUAYy nodsipuzanuu. [IpuBecTy U OOBSICHUTH 3aBUCUMOCTH TUAJIEKTPUUECKON MPOHUIIAEMOCTH OT
4acTOTHI M TEMIIEPATYPHI;

— 0 BHJLY AJIEKTPONIPOBOAMMOCTH. [IprBecTr 3aBUCMMOCTh TOKOB, MPOTEKAIOIIUX MO JUIIEKTPUKY 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. V oOpasiia AMAJIEKTpUKA KPYIJIOro cedeHus: auamerpoM 0 u TommmHoi h m3BecTHa
éMkocTh CX M TaHTE€HC JUAJIEKTPHUECKHUX MOTeps 1J.

OnpenenuTs BeIUYMHY  aOCONIOTHOW M OTHOCHUTENBHOM JMAJEKTPUYECKONW IMPOHUIIAEMOCTH,
IapaMeTpbl apajuIeIbHON U MOCIEI0BATEIbHON CXEM 3aMELIEHHS, MOIIHOCTD AUDJIEKTPUYECKUX ITOTEPh
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npu Hanpspkenun U u vactore f, oObeMHOE compoTHBIICHHE NMpH HampspkeHur U M TOKE CKBO3HOU
MPOBOJAUMOCTH | C ¥ AJNEKTPUIECKYIO MPOYHOCTh MPHU HANPsDKEHUU 1po6ost Umnp, HanpsoKeHHE TETIOBOTO
po6osi. YncioBbie 3HAYEHHS ITOICTAHOBOYHBIX BEJIMYMH MPHUBEICHBI B TadmuIe MVY.

3aganue 1.4. JlaTh omucaHue SJICKTPUYECKOTO MPo0O0s ra3000pa3HbIX TUAIEKTPUKOB (BO3ayXa) B
OJTHOPOJIHBIX M HEOJHOPOJHBIX JJICKTPUYECKUX TOJsAX. [IpuBecTH OCHOBHBIE 3aBUCHMOCTH. Omnucarh
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, HAa3BaTh MX OCHOBHBIE IApaMeTpbl U MOSICHUTh X
¢usnueckuii cMpica. [ 3agaHHBIX B Tabnauue MY [ByX pa3iMyHbIX NPOBOJHUKOB NPHUBECTH YHCIOBbIE
3HAUCHHUS 3THX ITapaMeTpoB. [laTh KPaTKyIo XapaKTEPUCTUKY U 00J1aCTh UX PUMEHEHHUS.

3ananne 2.2. Ilo naHHbIM Tabauipl MY HE0OXOOMMO NMPUBECTH KJIACCU(UKAIMIO MOTYIPOBOJHUKOBBIX
MaTepHanoB, ONPENeUTh K KakOil TIpynne OTHOCHUTCS HOJIYINPOBOAHUK. YKa3aTb KakOW dIek-
TPONPOBOAHOCTBIO 00IaAI0T MOJIYIPOBOAHUKH, U OT KakMX (hakTopoB OHa M3MeHsercs. Jlaiite Kpar-Kyro
XapaKTepUCTHKY MaTepuaa U 00JacTH IPUMEHEHHS.

3aganue 2.3. Bapuantel 3amanuii npuBeneHsl B Tabmumax NeNe MVY. Jlns kaxaoro BapuaHTa JaTh
KPaTKyI0 XapaKTEPUCTUKY MATHUTHBIX CBOMCTB U OINMCATh MATHUTHBIE XapaKTEPUCTUKHU. 3aTEM JaTh KPATKYIO
XAapaKTEpUCTUKY BapHMaHTHOrOo Marepuaina. Paccuurath M NOCTPOUTH  3aBUCUMOCTH  MAarHUTHOMU
IPOHULIAEMOCTHU OT HANPSHKEHHOCTH H M 3aBUCMMOCTh MAarHUTHOM MHAYKIMK 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.

Krnaccuduxanus KpucTaiInueckux CTpyKTyp.

JleeKThl KpUCTATITNUECKON PEIeTKH.

30HHas TEOPHS TBEPIOTO TeEa.

Knaccugukanys npoBoJHUKOBBIX MaTepraioB. Marepualibl BHICOKOW MPOBOAMMOCTH.
Matepuanbl Ha OCHOBE IIBETHBIX METAJIJIOB. buMeTannnueckre IpoBOIHUKY.
CeepxnpoBoauuku. KpuonpoBoguuku. MaTtepuansl BBICOKOTO COIPOTHBIICHUS.
[IpoBoAHMKOBBIE METAJIBI Pa3IMYHOrO Ha3HAYeHUs. Marepuabl JUisl TOABUKHBIX KOHTAKTOB.
0. IlpoBoaHKKOBBIE MaTepualibl. MaTepuansl ¢ BBICOKUM Y/IEIbHBIM COITPOTUBICHUEM.
1. IlpoBoiHMKOBBIE MaTepuanbl. Pe3ncTUBHbIE MaTEepUaIIbL.

12. ITpoBOJHMKOBBIE MaTE€pUAIbI U CIUIABBI PA3JIMYHOIO HA3HAYECHUSI.

13. M3nenust 1 KOMIIOHEHTHI JJIEKTPOHUKH HA OCHOBE IMPOBOTHIKOBBIX MaTePHAIIOB.

14. CobOcTBEeHHBIE U TPUMECHBIE TTOTYTIPOBOIHUKH.

15. TemneparypHasi 3aBUCUMOCTb yJE€JIbHOM MPOBOAMMOCTH MPUMECHBIX MOTYTIPOBOJHUKOB.
16. ®oTONPOBOAMMOCTD HOIYIPOBOJHUKOB.

17. DnekTpornpoBOAHOCTH MOIYIPOBOTHUKOB B CHIIBHBIX DJIEKTPUUYECKUX MOJISX.

18. ITonynpoBoaHukoBbIe MaTepuanbl. Kpemuuit. ['epmanuii.

19. Imonexrpuku. [lonsspHble 1 HEMOISAPHBIE TUAIIEKTPUKU. VIOHHBIE COCIMHEHHS

20. Toku B IUAJIEKTPHUKAX.

21. T'a3000pa3HbIC U KUAKHAE TUIIIEKTPUKH.

22. CUHTETUYECKHE MTOJIMMEPHI.

RBHOooNo O ~wNE

34



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. Marautomsrkue 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 coJepKaHue 3TaroB UCCIIEI0BaTEeILCKOr0 IpolLecca.
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 opopMiIeHHE HAYYHOTO TOKYMEHTA.
[IpencraBnenue TabIMYHOTO MaTepHuaa.
[TpaBuna oopmienust popmyi, HATUCAHUS CUMBOJIOB, (POPMYII.
Jlornueckue 3aKOHBI: 3aKOH TOX/AECTBA, 3aKOH MIPOTUBOPEUHS, 3aKOH UCKIFOYEHHOTO TPETHET0, 3aKOH
JIOCTaTOYHOT'O OCHOBAHUS.
OOmast xapakTepuUCTHKa apryMeHTanud. Buael aprymeHToB. JlokaszaTrenbHOE pacCykACHHE:
CTPYKTypa ¥ OCHOBHBIE TPaBUJjIa JOKa3aTEIbCTB.
Jlormueckue u nmpeaMeTHbIEe OMIMOKY B HAYYHBIX HcciieqoBaHUAX. OCHOBHbBIE OIIMOKU B MOCTPOCHUU
Te3Huca.
[TonsiTue HaHOMaTepuasoB U UX BUJbI PasmepHbie apdexTel. BuyTpenHue 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 (GHU3HUECKOTO TUCTIEPTHPOBAHMS: PACTIBUICHHUE PACIUIABOB, UCIIAPEHHI-KOHICHCAIINH,
BaKyyM-CyOIMMAaIlMOHHBIE TEXHOJIOTHUH TIOJYYCHHUS] HAHOMATEPHAIIOB, ra30(a3HbIi 1
MIa3MOXUMHUYECKUN CHHTE3.

[TosryueHne HaHOMAaTEPUATIOB C UCIIOJIb30BAHUEM XUMHUECKUX PEAKLUI: TEPMUUECKOE Pa3I0KEHNE U
BOCCTAHOBJICHUE, KOJUIOMIHO-XUMHUECKOE OCAXKICHHUE, HIEKTPOXUMHUUECKUN METOI, METOT
Jlenrmropa — biioxerT.

buonornyeckue MeToIbl MONTy4YEHUsT HAHOPa3MEPHBIX MaTepUAIOB.

CrennaibHbIe BUbI 3aI1€4aThIBAEMbIX MaTEPHAJIOB.

[Tomumepnsbie ieHku. CaMokJiesiuecs: MaTepuansl. J{u3aliHepckue MaTepuabl.
MeTtann3upoBaHHbIE MaTEpUAIIbI.

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

MeTto bt TuTOrpaduu.

MeTo b1 OTy4YeHHs] HAHOTPYOOK.

PopMHUpOBaHUE HAHOIIPOBOJIOK.

CaoiicTBa 1 MPUMEHEHNE HAHOIPOBOIOB.

Matepuanbl 1 U317 HAHO(POTOHHUKH.

Martepuaiibl 1 ycTpoiicTBa MOJIEKYISIPHOMN 3JIEKTPOHUKH.

MosnexynbI-POBOAHUKH U MOJIEKYJIBI-U30JISITOPHI.

Monekynbl-Tuobl.

MoneKynabI-TpaH3uCTOPBI.

MonekynsapHbI€ 2JIEMEHThI TAMSITH.
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