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1. eap u 3aqa4u M3y4YeHHUs TUCHUILINHBI:
Lenu:
e mpuoOpeTeHUE 3HaHUN 0 HAHOMAaTepuaax, uX KiacCU(pUKaIHH;
® OIpeleieHUEe U NPOTHO3UPOBaHUE (UBUYECKUX CBOUCTB (MEXaHUYECKHX,
ANEKTPUYECKUX, MATHUTHBIX, ONTUYECKUX ) HAHOMATEPHUAJIOB,
® pa3BUTHE MPAKTHUYECKUX HABBIKOB JIOTUYECKU BEPHO, apTYMEHTHUPOBAHO U SICHO
CTPOUTH YCTHYIO U TUCbMEHHYIO PEYD.
3aoauu:
® puOOpeTeHHe 3HAHUW O TMPUMEHEHUH HAHOMATEPHAIOB B JJIEKTPOHHUKE, B
KaueCTBE KOMIO3UIIMOHHBIX MAaT€pUaIOB, CECHCOPUKE U JIP.;
® yMeHUue CaMOCTOSITETHHO OCYILECTBIISTh COOp JAHHBIX, U3y4aTh, aHAJTM3UPOBATH U
000011aTh HAYYHO-TEXHUYECKYI0 HMH(OpPMALIMIO MO TEMaTHKE WCCIIEI0BaHUs,
pa3pabarbiBaTh | UCIOJIb30BaTh ~ TEXHUYECKYIO  JOKYMEHTAIUIO B
poheCCUOHAIILHOM AESITEIbHOCTH.

2. Mecrto mucuuniannbl B cTtpykrype OOII marucrparypsl
JucuumiiHa peanu3yeTcsl B paMKax BapuaTUBHOM 4acTH.

JI1s1 OCBOEHHMSI IUCLMIUIMHBI HEOOXOIUMbI KOMIIETEHIIMH, CPOPMUPOBAHHBIE B PAMKaX
W3YUYEHHUS CIEAYIOINX NUCIUIUINH: MaTteMaTtnyeckoe MOIEIIMPOBAHUE U COBPEMEHHBIE
npoOiemMbl HAyK O Marepuanax, MaTepualoBeJeHUE U TEXHOJIOTMU COBPEMEHHBIX M
MIEPCIIEKTUBHBIX MaTepUaAJIOB, Pusnueckoe MaTepraJIOBEICHHUE, dusnka
KOHJICHCUPOBAHHOTO COCTOSTHUS.

JIUCUUTIIMHBL  W/WW  TPAKTUKUA, IS KOTOPBIX OCBOCHUE JAHHOW JAUCIUIUIMHBI
Heo0Xx0aMMO Kak mpenmiectBytomee: Hayunas padota, [IpenaunioMuas npakTuka.

JuciuminHa u3ydaercs Ha 2 Kypce B 3 ceMecTpe.
3. Ilepeyenr MJIAHHUPYEMBIX Pe3yJabTATOB O0y4YeHHS] 1O JUCHMILUIMHE,
COOTHECEHHBIX c TUIAHUPYEMbIMH pe3yJabTaTaMu 0CBOEHHUA

o0pa3oBaTeIbHOM NPOrpaMm

B pesynbrare ocBoenus OOIl maructparypsl 0oO0ydarouIuicsl JTODKEH OBJIAJIETh
CJICAYIONIMMU pe3ybTaTaMu OOYUYEHUs M0 AUCHUTLINHE:

Kon PesyabraTsl ocBoeHus | IlepeyeHs miiaHupyeMbIX pe3yJibTaTOB
KOMIIeTeH MU 0011 o0yueHust

Cooepircanue Komnemenyui
(6 coomeemcmeuu ¢ PIOC)

IK-1 Cnoco6en ucnoinp3osare  |3-11IK-1 3HaTh OCHOBHBIE METOBI
METOAbI MOAEIUpPOBaHUs 1 (MOACIMPOBAHUA U OITUMM3AIINH,
OINTUMU3AIIIH, CTaHJapTU3alluu U cepTU(UKAIUU
CTaHAapTHU3alluu U uE
cepTHUKALNA IS OLICHKH W IIPOTHO3UPOBAHUSI
OLIEHKH 1 CBOMCTB

MaTepuaioB U 3 HEKTUBHOCTH




HPOTHO3UPOBAHHS CBOWCTB
MaTepHaJIOB U

s pexTuBHOCTH
TEXHOJIOTHUCSCKHUX
POIIECCOB

TEXHOJIOTHYECKHUX MTPOIECCOB;
V-IIK-1 YMeTh UCITOJIL30BATh
METO/Ibl MOJICIUPOBAHUS U
OIITUMH3AIINH,
CTaHJapTU3allUl U cepTU(UKAIUU
JIS
OLICHKH
CBOICTB
MaTepuasioB U 3QPEKTUBHOCTU
TEXHOJIOTHYECKHUX MTPOIECCOB;
B-IIK-1 Bnanets HaBBIKAMU
MO/JICJIUPOBAHUS W ONTHUMU3AIIUH,
CTaHJapTU3AIlUd U cepTU(HUKAITUN
JUJIS OLIEHKHU ¥ TTPOTHO3UPOBAHUS
CBOICTB
MaTepuanoB U 3P(HEKTUBHOCTH

Y IIPOTHO3UPOBAHUS

TE€XHOJIOTHYECKHUX
MPOLIECCOB.
OIIK-1. Cnoco0eH periaTh 3-OIlK-1 3HaTh OCHOBBI (PU3HUKHU
IPOU3BOJICTBEHHBIE U KOHJICHCUPOBAHHOTO COCTOSIHUS,
(1K) uccnenoBaTeNbCKUE |COBPEMEHHBI IPEICTABIECHUS O
3a/1a4y, Ha OCHOBE CTPYKTyp€ MaTepHuajioB 1
byHIaMEHTAIBHBIX TEXHOJIOTHYECKUX IPOIECCOB
3HAHUM B 001acTH MOJIYYeHUS] KOHCTPYKIITMOHHBIX U
MaTepuaioBeICHUS U (YyHKIHMOHAIBHBIX MAaTEPHAIIOB;
texHonornu marepuasioB | Y-OIIK-1 Ymers pemars
MPOU3BOJICTBEHHBIC U (MJIH)
MCCJIEI0BATENbCKUE 33]]a4H, Ha OCHOBE
dbyHIaMEHTAIBHBIX 3HAHUN B 00J1aCcTH
MaTepHaNoOBEIEHNS U TEXHOJIOTUU
MaTepUalioB;
B-OIIK-1 Bnanetrs HaBLIKAMU
MCCJIEIOBAHUS MaTepUaJIOB U
IIPOU3BOJICTBEHHOM JIEATEIBHOCTH B
00JIaCTH MaTEPHATIOBEICHUS.
OI1IK-2. Crniocob6eH pa3pabaThiBaTh 3-OIIK-2 3Hath nepeyeHb OCHOBHBIX
HAYYHO- TEXHIYECKYIO, CTaHJapPTOB 10 OYOPMIICHUIO HAY4HO-
5 TEXHUYECKOU TOKYMEHTAlUH;
TMPOCKTHYIO N CIYAKCOHYIO |y OITK-2 YMeTs 0hopMIATE HAydHO-
AOKYMCHTAIINIO, TEXHUYECKYI0, IPOEKTHYIO U CIY>KEOHYIO
0(pOpMIISITH HAYUYHO- JIOKYMEHTAIMI0, HAYYHO- TEXHUYECKUE
TEXHUYECKHE OTUETHI, OTYETHI, 0030pHlI, MyOJIMKALINH,
peLeH3HY;
0630peL, mybKaIMy, B-OIIK-2 Bnanets HaBbIKaMu
peneHsun pa3paboTKu HAyYHO- TEXHUYECKOMH,
MPOEKTHOM U CTy>KeOHOM TOKYMEHTAallUH,
HAyYHO-TEXHUUYECKUX OTYETOB, 0030pOB,
yOJIMKALAM, peLICH3UMH.
OIIK-3. Crniocob6en yuyactBoBath B [3-OIIK-3 3HaTh OCHOBBI CUCTEMBI

yIpaBICHUH
1poheCCHOHAIBHOM

MEHEIKMEHTA KaueCTBa;
V-OIIK-3 YMeTrs UCIoi»30BaTh OCHOBBI




JIESITEIILHOCTBIO,
UCIIOJIb3YS 3HAHUS B
00JIaCTH CUCTEMBI
MEHEHKMEHTA Ka4eCcTBa

CUCTEMBbI MEHEIPKMEHTA KauecTBa B
yIpaBJIeHUH MPOHeCcCUOHATBHON

JIeSATCIBHOCTBIO;

B-OI1K-3 Biaaers HaBbIKaMU
yrpasiieHus mpodeccuoHaabHON
JIeATEIIbHOCTBIO, UCIIOIb3Ys 3HAHUS B
00JIaCTH CUCTEMBI MEHEKMEHTA
KayecTBa.

OIIK-4 CnocobeH HaXOoAHuTh U 3-OI1K-4 3Hath nepeyeHb OCHOBHBIX
nepepadaThiBaTh HMCTOYHUKOB MH(POPMAIIHH,
nHpopmaIio, TpeOyeMyto |[HEOOXOTUMBIX JJIsl IPOBEICHUS HAYIHBIX
JUTSI IPUHATUS PEIICHUH B |MCCIIEIOBAaHUM;

Hay4yHbIX uccienoBanusx |Y-OIIK-4 YMmeTs HaX0IUTh U

U B IPAKTUYECKON nepepadaThiBaTh HH(GOPMAIIHIO,

TEXHUYECKOU TpeOyeMyIo JUIsl MPUHATHS pEICHUN B

NEATEIbHOCTH HAyYHBIX HCCIICIOBAHUSAX U B
IIPAKTUYECKON TEXHUYECKOU
JEATEIIbHOCTH;
B-OIIK-4 BiageTs HaBBIKaMHU IIOMCKA U
nepepaboTku nHpopmanuu, Tpedyemoit
JUTSL IPUHSITHS PEICHUN B HAyYHBIX
UCCIICIOBAHUSIX U B IPAKTUUECKOM
TEXHUYECKOU IEeSITETbHOCTH

OIIK-5 CriocoOeH OleHUBATh 3-OIIK-5 3HaTh OCHOBHBIE METO/IbI
PE3yILTATH HAYUHO- OLICHKH pe3yJIbTATOB HAyYHO-

Sorox. |TEXHIICCKHX pa3pabOTOK, HAYYHBIX

TEXHUYECKNX PaspaboOTOK, |yecpenopanmii;

Hay4dHBIX HCCIICNOBAHUN U |V -OIIK-5 YMeTh OlIeHUBATH pPE3yJIbTATHI

000CHOBBIBATh Hay4YHO- TEXHUUYECKUX pa3paboToK,

COOCTBEHHBIN BI)I60p, Hay4YHBIX HCCJICAOBAHUU U

CHCTEMATH3HPYS 1 000CHOBBIBAaTh COOCTBEHHBIN

6506 BBIOOP, CUCTEMATU3UPYS U 0000111

0000Mmast TOCTIIKCHUA B | o orypkenust B 001aCTH

obusactu MaTCpHAJIOBEACHUS U TEXHOJIOT U

MaTepHAIOBEICHUS U MaTepHaoB, CMEKHBIX 00JIaCTAX

texuonoruu Marepuanos, |B-OIIK-5 Branets HaBbikaMu OLEHKH

5

CMEKHEIX OBIACTSIX pe3yIbTaTOB HAay4YHO-TEXHUYCCKUX
pa3pabOTOK, HAYYHBIX UCCIICIOBAHUIN U
000CHOBaHUSI COOCTBEHHOTO BHIOOPA,
CUCTEMATU3HUPYS U 0000111as
JIOCTHXKEHUSI B 00J1acTH
MaTepUAJIOBEICHUS U TEXHOJIOTUU
MaTEpPHaI0B, CMEKHBIX 00JIaCTSIX.

[1K-2 CrniocoGeH noHuMaTh 3-1IK-2 3HaTh OCHOBHBIE

dusnueckue u
XUMUYECKHE TTPOIIECCHI,
MPOTEKAIOIINE B
MaTepHaiax IpHu Ux
NOJIyYeHHH, 00pabOTKE 1
MOAU(UIIMPOBAHWH,
HCII0JIb30BaTh B

buzndeckue u
XUMHUYECKUE ITPOIIECCHI,
MPOTEKAIOTNE B
MaTepuanax mpu ux
MOJIy4YeHUH, 00padOTKE U
MOU(DUITMIPOBAHUH,
V-IIK-2 Ymerb




UCCIIEOBAHUSAX U
pacuerax 3HaHUS O
METOJIaX UCCIEA0BAHUA,
aHAJIN3a, TUATHOCTUKH U
MO/ICJIMPOBAHUS CBOWCTB
MAaTEPHUAIIOB, MPOBOJIUTH
KOMILJIEKCHBIE
WCCIICIOBAHUS, TPUMEHSIA
CTaHJApTHBIE U
cepTU(PUKALIMOHHBIE
UCIIBITAaHUS

UCII0JIb30BATh B
UCCJIEIOBAHUSIX U

pacuetax  3HaHUS 0

METOJaX  HUCCIEIOBaHuUs,

aHanau3a, TUarHOCTUKHU U
MOJICJIMPOBAHUS  CBOMCTB
MaTepualios;

B-IIK-2 Bnanerts

HaBBIKAMU TPOBEICHUS

KOMILJIEKCHBIX

UCCJIEIOBAHUM, TPUMEHSIS

CTaH/JapTHBIE u
cepTU(PUKALUOHHBIE

ucneiTanus. Braagets

METOJIaM1 MOJIETTUPOBAHUS U
ONTUMMU3AIINY, CTAHIAPTU3ALUN U
cepTrudUKaIM JIJIs OLEHKU U
MIPOTrHO3UPOBAHUS CBOMCTB MAaTEPUAIIOB U
3 (HEKTUBHOCTH TEXHOJIOTUUECKUX
IPOLIECCOB

YKII-1 Cnoco0eH periaTh 3-VKII-1 3HaTh coBpeMeHHBIC
UCCJIeI0BATEIbCKHUE, U (POBBIE TEXHOJIOTHH, UCTIOIb3YyEMbIE
HAyYHOTEXHUYECKHUE U JUTsl BRICTPAUBAHMUS JIETIOBOM
IPOU3BOJICTBEHHbBIC KOMMYHUKAIIMU ¥ OpraHU3aI[uu
3a/1au B yCIOBUAX WHJIUBUTyaJIbHOW U KOMaHTHOUW paboThI
HeomnpeaeneHHocTH, B ToM [Y-YKII-1 YMers nogdupats Haubomee
YHCJIC BBICTPAaUBATh peneBaHTHBIC IU(PPOBBIC PEIICHUS IS
JIEJIOBYI0O KOMMYHHKAIMIO |TOCTHKEHUS TTOCTABJICHHBIX TICJICH 1
Y OpraHU30BbIBATH PA0OTY [3a7a4, B TOM YHCJIC B YCIOBHSIX
KOMaH/IbI C HEOTPEICTICHHOCTH
HCIO0JIb30BaHUEM B-YKII-1 Bnaners HaBbIKamMu pemieHus
1IU(POBBIX PECYPCOB U HCCJIEIOBATEILCKUX, HAYYHO-
TEXHOJIOTHI B IUPPOBOM  |TEXHUUECKHUX U MTPOU3BOACTBEHHBIX
cpene 3aJlay C UCTOJIb30BaHUEM ITHU(PPOBBIX

TEXHOJIOTUH

YKII-2 CrniocobeH k 3-YKII-2 3uaTh oCHOBHBIC ITU(DPOBBIE

CaMOOOYUYEHHIO, m1aT(OpMBl,

CaMOAaKTyaJIN3alHuH U
CaMOPa3BUTHIO C
UCIIOJIb30BaHUEM
Pa3IUYHBIX [TUPPOBBIX
TE€XHOJIOTUH B YCIOBUAX
ux

HEIMPEPBIBHOTO
COBEPLICHCTBOBAHUS

TEXHOJIOTH U HUHTEPHET PECypChI
HCITOJIB3yEeMbIC TTPU

OHJIaliH 00y4YeHUH

V-VKII-2 VYwmers HCIIOJIH30BaTh
pas3nu4HbIC TU(PPOBBIC TEXHOJIOTHH JIJIs
OpraHu3aluyd 00y4YeHus

B-YKII-2 Bnagets  HaBbIKaMu
caMOOOyUYCHHUSI, CAMOOAKTYJIU3AIIUU U
CaMOPa3BUTHS C UCIIOJIb30BaHUEM
Pa3JIMYHBIX ITUGPOBBIX TEXHOJOTHI




w

4. BOCOUTATEJBHBIA NOTEHIMAJ JUCHUILIUHBI

HanpasJienusi/uean 3agauyu BocnuTaHus (KO/I) BocnurareabHbII MOTEHIMAJ
BOCIIHTAHUA JTUCIUILINH

[Tpodeccrnonansroe Co3znanue ycioBHid, Hcnonb30BaHnE BOCIIUTATEIBHOTO
BOCIIUTaHUE o0ecreynBaronuXx: MOTEHITMaNa MPOQUITBLHBIX

- opmupoBaHUE KYIBTYPHI JUCITUTUIMH U BCEX BHJIOB MPAKTUK
0e301acHOCTH Mpu padoTe ¢ | JJIs:

Ja3ePHBIM U3ITyYCHUEM - (hopMUpOBaHHS KYJIBTYPBI
pa3IM4HOrO BUJIA; 0€30IacHOCTH JIa3ePHOT0
- (hopMupoBaHKE KYIbTYpHI U3JTY4YCHUS TIOCPEICTBOM
0€30MMacCHOCTH NP padoTe C | TEMATUYECKOTO aKIICHTUPOBAHMSI B
BBICOKOMOIITHBIMHA COJICpKaHUU JTUCITUTUIUH U
OKCIICPUMCHTAJIbHBIMHA 1 y‘Ie6HBIX 3aI[aHI/H>'I, HOATOTOBKH
MPOMBIIICHHBIMH acce, pedepaToB, JUCKYCCHIA, a
yCTaHOBKAaMH. TaKXe B XOJIC MPAKTHYCCKON
paboTHI ¢ JIa3epHBIM
000pyI0BaHUEM;

- (hopMHPOBaHHUS KYIbTYPHI
0e30MacHOCTH IpH padboTe Ha
BBICOKOMOIIIHBIX
OKCIICPUMCHTAJIbBHBIX U
IPOMBIIIUICHHBIX YCTaHOBKaX,
KOTOPBIC UMCIOT MMOBBIIIICHHBIN
YPOBEHb OIIACHOCTH Yepe3
BBITTIOJIHCHUEC CTYACHTAMU
NPaKTHYECKHUX U JJAOOPATOPHBIX
paboT, B TOM 4KCIIC HA
000pY/IOBaHUY ISl NCCIICIOBAHHUS
BBICOKOTEMITIEPATYPHOI TJ1a3MBl.

Opranusanynsi HHTEPAKTUBHBIX MEPONIPUITHH W peau3anus CelHAJIN3NPOBAHHBIX 3aJaHUI €
BOCIIUTATEJIbHBIM M COIHAJbHBIM AKIIEHTOM:

Opranuzanys Hay4HO-TIPaKTHUYECKUX KOH(EpEHIH, BCTpeY ¢ BBIJAIOUIMMICS YUYEHBIMHU U BEIYIIUMHU
MIPEACTABUTEISIMU OTpacieil B 00JacTH JIa3epHBIX W TUTA3MEHHBIX TEXHOJIOTHH, KPYIJIBIX CTOJIOB, U
MIPUKJIAJHON MAaTEMATUKH.

VYyacTue B CTyJIEHYECKHX OJIMMITHAJAaX U CTYJEHYECKUX KOHKYypcaX, KOHKypcax mpoheccruoHaIbHOTO
MacTepCTBa, CTYACHUECKUX HAYYHBIX 00IIeCTBaX U 00BEAMHEHUSX, a TAK)KE JIETHUX IIIKOJaX.

VYyacTue B MOArOTOBKE MyOJUKAIIU B BRICOKOPEUTHHTOBBIX MEKTYHAPOIHBIX KypHaIaX.
IIpoBeieHrE HAay4YHOro CeMHMHapa CTYJEHTOB M ACIHUPAHTOB OTHAEJICHUS JIa3€PHBIX U IJIA3MEHHBIX
TEXHOJIOTHH.

5. O0beM AUCUMILIMHBI B 32a4€THBIX €IMHMIAX C YKAa3aHHEM KOJN4YeCTBa
aKaJleMU4eCKNX YaCOB, BbIJIEJEHHBIX HA KOHTAKTHYI0 padoTy 00y4arwiumxcs ¢
npenoaasarejeM (Mo BHJAAM 3aHATHI) M Ha CAMOCTOSITEJbHYI PpadoTy
o0yJarmmxcs

®opma 00ydeHHUs OUHAS

Bun paéorsl CemecTp

Ne 3




KoJsinyecTBO 4acoB Ha BujJ padoThI:

KonTakTHas padora o0yyaroummxcs ¢
npenogaBarTeaeM

AyauTOpHBIE 3aHATHSA (6ce20) 32
B Tom yucie:
JIeKYulU 32
npakmuieckue 3aHamus
71a60pamopHble 3aHAMuUs -
IIpome:kyTouHasi aTTecTANMS
B ToMm uucie:
3auem (oyenxa)
9K3AMEH 54
CamocrosiTesibHast pad0Ta 00y4YAKIIMXCS
CamocrosiTesibHAs pa0d0Ta 00yYAKOIIMXCS 166
(6cezo)
B ToMm uucre:
npopabomra yuebHo2o (meopemuyecko2o) 100
mMamepuana
Nn0020MOBKA K KOHMPObHLIM UCNIMAHUAM
mexyuje2o KOHmMpOoJis ycneeaemocmu (8 16
meueHue cemecmpa)
8bINONHEHUE UHOUBUOYAIbHBIX 3A0AHUL
(noo2omoska coobujeHull, npe3eHmayuli) ]
Nn0020MOBKA K 3a4emy 50
Bcero (uachi): 252
Bcero (3a4yeTHbIE e THHUIIBI): 7

IpumepHvle HOpMbL 8peMeEHU HA BbINOIHEHUE CIYOEeHMAMU
6HeayOUmMOPHOU CAMOCMOAMeNbHOU pabombl

Buo camocmosimenvroii pabomeol Eounuya Hopma epemenu,
usMepeHus ax. y
1. Buinonnenue:
— KYPCOB020 NPOEKmMA 1 npoexm 45-50
— KYpCo8otl pabomul 1 paboma 25-35
— doMauiHe20 3a0aHus 1 3a0anue 3-10
2. Peuienue omoebHblx 3a0a4 1 3a0aua 0,5
3. lIpopabomka
— KOHCNneKma aexyu 1 n. a 0,5-1
— Y4eOHUKO08, Y1ueOHbIX NOCOOUL U I n. 1. 3-4
00513amebHOl Tumepamypol (Mamepua.
uznazaemcsi 8 1eKyusix)
— YuebOHUKO08, Y4eOHbIX N0CoOULl U I n 3-4
00513amebHOl Tumepamypul (Mamepua.
He U31a2aemcsi Ha JeKyusix)
— CNeyuanbHoL Memooudeckol In n 5-15




Jumepamypbol

4. szuenue nepeoucCmo4YnuKoe:

— ¢ cocmasienHuem niana I n. 1. 1-2

— ¢ cocmasneHuem KOHCneKma I n. 1. 4-5

5. Hanucanue peghepama 1 pechepam 10-15

6. Cocmaenenue 0030pa numepamypol 0030p, I n. 1. | 15-20

7. Iloozomoeka:

— K CeMUHAPCKUM 3aHAMUSIM, 1 3auamue 2-2,5

— K 8bINOJIHEHUIO 1abopamopHol pabomul, | 4-x uacosas 1-2

ogopmnenuto omyema ayoumopHas | camocmosimenbHoOu
paboma pabomul

— K KOJUIOK8UYM) 1 xonnoxkeuym | 5-7

— K KOHMPOJIbHOU pabome 1 paboma 2-3

8. Ilepesoo mexkcma c unocmpannozo 1000 3nakos | 1-2

A3bIKA

[Ipumeuanue — 1 m. 1. COOTBETCTBYET B cpeAaHeMm 16 crpaHunam

o0bruHor0 popmata unu 40 000 3HaKOB.

yueOHHKa (yueOHOro mocoOus)




6. Conep:kaHue NUCHHUIIMHBI, CTPYKTYPHPOBAHHOE MO TeMaM (pa3jeaM) ¢ YKa3aHHEM OTBeJIeHHOI0 HA HUX KOJIUYeCTBA
aKaJeMHU4YeCKHX YaCOB U BU/IOB YUeOHBIX 3aHATHI

6. 1. Pazoenvt Oucyuniunbl 4 mpyooemMKoOCHLb N0 6UOAM YUEOHBIX 3aHAMUNL (8 AKA)EMUUECKUX UACaX)

Ne HanmenoBaHnue pa3jesa /TeMbl Buabl yueOHoii padoThl B yacax (BHOCATCS JaHHbBIE IO pean3yeMbiM (hopmam)
n/n AUCHUILIHHBI
Ouynas popma 00yueHust 3aoyHas popma 00yueHHs
Jlek IIp Jlad |Bmneayn| CPO Jlek IIp Jlab |Bueayn| CPO
Ha3Banmue pasaena
1. Knaccudukanys HaHOMaTepraioB 8 - - 46 - - - - -
2. CBoiicTBa MHAMBUAYAJIbHBIX HAHOYACTHII 8 - - 40 - - - - -
3. YrnepoiHbIe HAHOCTPYKTYPbI 8 - - 40 - - - - -
4, KomnakTHble HAHOKPUCTAJUTMYECKHE 8 - - 40 - - - - -
MaTepuabl
Hroro 3a cemectp: 32 - - 166 - - - - -
Bcero: 32 - - 166 - - - - -

Ipum.: Jlex — nexyuu, IIp — npakmuueckue samnsmusi | cemunapol, Jlab — nabopamopnvle 3anamus, Bueayo — eneayoumophas
paboma, CPO — camocmosmenvHas paboma 00y4aroumuxcs



6.2. Cooeporcanue oucyuniunsvl, CMpyKmypupoganHoe no pazoeinam (memam)

Jlexyuonnuwiii Kypc

HaunmeHoBanue Conep:xanue
Ne pa3nena /TeMbl
AUCIHUNJIMHBI
Ha3Banmue pasgesia
1. [Tonsitue o HanomaTepuanax. OCHOBBI Ki1accU(UKALUU
Knaccuduxarus
HAHOMATEPHAIIOB Y TUIIBI CTPYKTYp HAaHOMAaTEPHUAJIOB.
dusnyeckre NPUINUHbI crieln (UK HAHOMAaTEpUAJIOB.
2. Mertamyeckre HAaHOKJIaCTEPbl, MArH4eCKUe YKciia
CTPYKTYPHBIE U JIEKTPOHHBIE, MOJIENb «KEIEM.
@OHOHHBIN CHEKTP U TEINIOEMKOCTh HAHOYACTHL.
DNeKTpOHHBIE U MArHUTHBIE CBOKMCTBA HAHOYACTHII,
KAaTaJIMTUYECKas aKTUBHOCTh, CylleprapaMarHeTusM.
CaoiicTBa OnTuyeckre CBOMCTBA MOITYITPOBOIHUKOBBIX YACTHII.
VHJIMBU1yaJIbHBIX ®dorodpparmenTanus. KyloHOBCKHI B3pHIB.
HAaHOYACTHII OnTuyeckre CBOMCTBA METAJUIMYECKUX YaCTHULL.
MeTobl OJTy4eHUs: HAHOYACTHIL: Ta30(a3HbIi CUHTE3,
IUIa3MOXUMHUYECKUI CUHTE3, OCAXKICHUE U3
KOJUIOUJHBIX PACTBOPOB, TEPMHUECKOE PA3JI0KEHHUE U
BOCCTAaHOBJICHUE, MEXaHOCUHTES, JETOHALIMOHHBII
CUHTE3, JIEKTPUYECKUI B3PBIB.
3. VYrieponnslie Kinactepsl, QyimepeHsl. QynnepuTsl —
ANEKTPUYECKUE, MATHUTHBIE CBOMCTBA.
VriepoHble Vrnf:poz[Hme HAHOTPYOKU, MOJy4YECHHE, FTEKTPUUECKUE
CBOICTBA, NPUMEHEHHE.
HAHOCTPYKTYPH ['paden. 3onnas ctpykrypa rpadena. [lomyduenue
rpadena
[IpuMeHeHus yraepoaHbIX HAHOCTPYKTYP
4. MeTonbl OJTy4eHHs] KOMIAKTHBIX
HAaHOKPHUCTAJUNIMYECKUX MAaTEPUAJIOB.
CTtpyKTypa, MEXaHUYECKHUE, TETIIOPU3NIECKHUE U
ANEKTpOo(pHU3nYECKre CBOMCTBA HAHOKPUCTATNIMYECKHUX
KomnaktHbie MaTepUasoB.
HaHOKpHUcTainyeckue |[Ipobiema TepMOAMHAMUYECKON CTAOUIBHOCTH
MaTepHuabl KOMITAKTHBIX HAHOKPUCTAINTMYECKUX MaTEPHAIIOB.

MarauTHble CBOMCTBAa KOMIAKTHBIX
HAHOKPUCTAUIMYECKUX MATEPUATIOB.
OnTuueckue CBOMCTBA HAHOCTPYKTYPHBIX Cpell U
CTEKOJI.
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HpCZKWlMLlQCKMQ/CeMuHClpCKue SAHAMUA

HaumenoBanue Conepxanue
Ne pa3nena /TeMsbl
AUCHUILINHBI
Ha3Banmue pa3geJia
1. |Knaccuduxanus duznyeckue NPUINHBI CrienuPUKA HaHOMATEPHUAIIOB.
HAaHOMAaTEPUAJIOB
2. Marudeckue ynciia CTpyKTYpHBIE U 3JIEKTPOHHbBIE
CaoiicTBa DOHOHHBIN CIEKTP U TEIJIOEMKOCTh HAHOYACTHII.
WHIUBU Ty AJIbHBIX DOneKTpOHHBIE U MArHUTHBIE CBOMCTBA HAHOYACTHII,
HAaHOYACTHII CylepriapaMarHeTH3M.
OnTuyeckre CBOMCTBa METAJUIMYECKUX YaCTHLL.
3. VrepoHbie VYriieponHble HAHOTPYOKH, 3JIEKTPUYECKHE CBOMCTBA,
pPUMEHEHHE.
HAHOCTPYKTYPH I'paden. 3onnHas cTpykTypa rpadena
4. MeTobl OTydeHHs] KOMIAKTHBIX
KommakTtHbie HAHOKpHUCTANIMYECKUX MaTepuaioB. CTpyKTypa,
HAHOKPUCTANINYECKUE |MEXAaHUYECKHUE, TEIIIO(PU3NIECKHUE U
MaTepuabl AIIEKTPOPU3NYECKUE CBOWCTBA HAHOKPUCTAINTNYECKUX
MaTEpUaJIOB.

7. IlepeyeHb y4eOHO-METOAUYECKOT0 00eceYeHUsI AJIsl CAMOCTOSTEIbHOH pPadoThI
00y4aromuxcs Mo TUCHUILIHHE

1. I'yces A.l. HaHOKpuCTa/NIMU€CKUE MaTepuajbl: METOAbI MOJYYCHUS U CBOMCTBA.
Exarepun6ypr: YpO PAH, 1998, ISBN 5-7691-0770-7.

2. Meropuueckue marepuainsl caiita Hanomerp - http://www.nanometer.ru/all_list.html
3. HoBsie matepuansl. Komnexktus aBropoB. [loa Hayunoit pex. FO.C.Kapabacosa.- M.:
MUCuC, 2002, 736 c.

4. Tposu B.U., Ilymkun M.A., bopman B./l., Tponun B.H. ®usnyeckre oCHOBbI
METOJIOB MCCJIEJOBaHUSI HAHOCTPYKTYp U MoBepxHOocTH TBepAoro Tena / [lox pea. B./L.
bopmana: Yue6noe nocodue. — M.: MUDU, 2008. — 260 c.

8. @MoHI OIEHOYHBIX CPEACTB /Jsi NPOBeAeHUS] NMPOMEXKYTOYHOH AaTTeCTAUMHU
o0y4yaromuxcs Mo TUCHUILIHHE

8.1. ITacnopm ¢honoa ouyenounvix cpeocme no OUCyUnIUHE

Ne i/ | Kontponupyembie pa3aenanl | Koa koHTpompyemMoii koMneTeHIUM (1A HanMeHnoBaHue

(TeMbI) TUCHUNITTHHBI eé yactn) / u ee GopMyJIHPOBKA OLIEHOYHOTI' 0
(pe3yabTaThl MO pa3aeaam) cpencTBa
Texkyuuii KOHTPOJIb, 3 ceMecTp
1 1. Knaccudukanus IIK-1 CnocoGeH ucnonbp30BaTh METOIBI Konnoxsuym -
HaHOMAaTepHuaaoB MOJACIMPOBAHUA U ONITUMH3AlINH, CaoiicTBa
2. CRoiicTBa CTaHAAPTH3ANNY U CEPTUHUKAIINH TSI OIICHKH 1 | HAHOYACTHII
MPOTHO3UPOBAHMUS CBOIMCTB MaTepUalioB U (Ki.)

HWHAWBUIYAJIbHBIX
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HaHOYaCTHI]

3 PEKTUBHOCTH TEXHOJIOTMUYECKUX TPOIIECCOB
[IK-2 CnocobeH noHnMaTh GU3NIECKUE U
XUMHYECKHE MPOIIECCHI, TIPOTEKAOIIHE B
MaTepraax Mpy UX MOJIy4YeHUH, 00padoTKe 1
MOAX(HUIPOBAHUH, UCTIONB30BATh B
HCCIIC/IOBAHUSIX U pacueTax 3HaHHUS O METOJIaX
WCCIIC/IOBAHUS, aHATIN3a, TUATHOCTAKU U
MOJICITMPOBAaHUSI CBOMCTB MAaTEPUAJIOB,
MPOBOJIMTH KOMITJICKCHBIE UCCIICIOBAHHS,
MPUMEHSIS] CTAHIAPTHBIE U CEPTU(PUKAITMOHHBIE
HCITBITAHUS

VYKII-1 CrocobeH pemarh HeceI0BaTeIbCKUE,
HAYYHOTEXHHYCCKHE U MPONU3BOJICTBEHHBIE
3a/1a4M B YCJIOBUSIX HEOTIPEAEICHHOCTH, B TOM
YHCIie BHICTPANBaTh JIETIOBYI0 KOMMYHHKAIIUIO U
OpraHM30BbIBAaTh pabOTy KOMAaHIBI C
HCIIONB30BaHUEM IIU(PPOBBIX PECYPCOB
TEXHOJIOTHIA B IU(POBOI cperie

YKII-2 CriocobeH kK caMoo0yUeHHIO,
CaMOAKTYyaTU3aIUH H CAMOPA3BHUTHIO C
HCTIONB30BaHNUEM Pa3IMYHBIX II(PPOBBIX
TEXHOJIOTH B YCJIOBHAX UX HECTIPEPBIBHOI'O
COBEPIICHCTBOBAHUS

3. YriepoaHsie
HAHOCTPYKTYPBI

4. KoMmakTHbIe
HaHOKPHCTAJUTMYCCKUE
MaTepuabl

OIIK-1 CriocobeH pemaTs mpou3BOICTBEHHBIE
U (MJIK) UcclenoBaTeIbCKue 3a/1a4un, Ha
OCHOBE (hyHIaMCHTAIbHBIX 3HAHUH B 00JIACTH
MaTEepHAJIOBEACHUS U TEXHOIOTUN MaTepHaIOB
OIIK-2 CrocobeH pa3pabaThiBaTh HAY4YHO-
TEXHUYECKYIO, TPOCKTHYIO U CIYKEeOHYIO
JOKYMEHTAIHI0, 0QOpMIISITh HAyYHO-
TEXHUYECKUE OTIETHI, 0030pHbI, ITyOIHKAIIH,
peleH3nu

OIIK-5 CniocobeH oLeHUBaTh pe3yIbTaThl
HAyYHO-TEXHUUYECKUX Pa3padOTOK, HAyUHBIX
HCCIIeIOBaHUH 1 000CHOBBIBATH COOCTBEHHBIH
BEIOOp, cucTeMaTH3upys 1 00001Iast
JNOCTHKEHHUS B 00J1aCTH MaTepUalIOBECHUS U
TEXHOJIOTHH MaTEPHUaIOB, CMEKHBIX 001aCTIX
I[IK-1 Cnoco0eH HCIoIb30BaTh METOIbI
MOJICJINPOBAHMS M ONTUMH3ALINH,
CTaHAAPTU3ALUHU U CEPTUDUKALNH AJIST OLCHKH
Y TIPOTHO3UPOBAHHUSI CBOHCTB MaTepHajIoB 1

3¢ GEKTUBHOCTH TEXHOJIOTHYECKUX TPOLIECCOB
[IK-2 Cnocoben noHUMaTh GU3MIECKHE U
XUMHUYECKHUE MPOIECCHI, TPOTEKAIOIINE B
MaTepHalax IpH UX MoJy4eHuH, 00padoTKe u
MOIU(HUIMPOBAHUH, HCIIOIB30BaTh B
HCCIIEIOBAHUSX U pacueTax 3HaHUS O METOJaxX
WCCIIEIOBaHMUS, aHAIN3A, TUATHOCTHKH 1
MOJICJINPOBAHMS CBOWCTB MaTEPHAaJIOB,
MIPOBOJUTH KOMILJIEKCHBIE UCCIIEIOBAHUS,
MPUMEHSISI CTaHJAPTHEIE U
CepTHU(HUKAMOHHBIC HCIIBITAHUS

YKIL-1 Cnocoben pematsb
HCCIIEI0BATENbCKIE, HAYYHOTEXHUICCKHE 1
MIPOM3BOJICTBEHHBIE 32JIa41 B YCIOBHUSX
HEOIPEeNICHHOCTH, B TOM YHCIIE BBICTPaUBATh
JIeJIOBYI0 KOMMYHHUKAIIMIO U OPTaHU30BBIBATh

KonTponbnas pabora
(Kp.)
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paboTy KOMaH/IBI C HCTIOJIB30BAHHEM
UGPPOBBIX PECYPCOB M TEXHOJIOTHI B
nudpoBoii cpene

YKII-2 CriocobeH k camoo0ydeHHIo,
CaMOAKTyaJIU3alui U CAMOPA3BUTHIO C
WCTIOJIb30BaHUEM Pa3IMYHBIX IIH(QPOBBIX
TEXHOJIOTHH B YCIIOBUSX HX HEMPEPHIBHOTO
COBEPIICHCTBOBAHUS

IIpoMeKyTOYHBII KOHTPOJIb

DK3aMeH

OIIK-1 Crniocoben periathb
MIPOU3BOJICTBEHHBIE U (MJIN)
HCCIIeI0BAaTENbCKUE 3a/1a41, HA OCHOBE
(dbyHIaMEHTANBHBIX 3HAHUH B 00JIaCTH
MaTepuaIoBeIeHUsI U TEXHOJIOTUN
MaTepuasoB
OIIK-2CnocobeH pa3pabaTbiBaTh HAYIHO-
TEXHUUYECKYIO, IPOCKTHYIO U CITYKEOHYIO
JOKYMEHTAIUI0, 0pOpMIIATh HAyYHO-
TEXHUYECKHE OTYETHI, 0030PHI,
MyOJIMKaLWK, PeIeH3UN
OIIK-3CnocobeH yuyacTBOBAThH B
yIPaBICHUH MPOPECCHOHATHHON
NeSTEIHOCTHIO, HCITOJIb3YS 3HAHUS B
00J1acTH CUCTEMBI MEHEDKMEHTA Ka4eCTBa
OIIK-4Crnoco6eH HaXOOUTh U
nepepadarbiBaTh HH(POPMAITHIO,
TpeOyeMyto Ui MPUHSATHS PEIICHUN B
HAyYHBIX UCCIIEJIOBAHUSX U B
MPAKTUYECKOW TEXHUYECKOM
JEeSTeNbHOCTH MPUPOAHBIX PECYPCOB U
3aIUTHI OKPYXKAFOIICH CPeIbl PU
penreHny mpo(hecCHOHATBHBIX 3a71a4
OIIK-5Cnoco0eH o1ieHUBaTh Pe3yabTaThl
Hay4YHO-TEXHUUYECKUX pa3paboToK,
HayYHBIX UCCIICJIOBAaHUI 1 000OCHOBHIBATH
COOCTBEHHBIN BBIOOD, CUCTEMATH3UPYSI H
000011ast JOCTHKEHHsI B 001aCTH
MaTepUaIoBeIeHUs] U TEXHOIOTUN
MaTepUajoB, CMEKHBIX 00JIACTAX
[IK-1 CnoocoOeH UCIoab30BaTh METOIbI
MOJIETTUPOBAHUS U ONTUMHU3AIINH,
CTaHIapPTHU3AIUHN U CePTUDUKAIIIH [T
OIICHKH W MPOTHO3UPOBAHUS CBOWCTB
MaTtepuanaoB U 3 HEKTUBHOCTH
TEXHOJOTHYCCKHX TPOIIECCOB
[IK-2 CnocobeH moHUMAaTh (pU3HYECKHe
Y XHMHYECKHE TIPOIIECCHI, IIPOTEKAIOIIHE B
MaTepuajgax MpHu UX MOTYICHHH,
00paboTke 1 MOAN(DUIIMPOBAHNUH,
HCIIOJIb30BaTh B UCCIICIOBAHUIX U
pacuerax 3HaHHS O METOJax

IK3aMeHANMUOHHBINH
omJier
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WCCIIEIOBaHMs, aHaIN3a, TUarHOCTUKU U
MOJIETUPOBaHUS CBOMCTB MaTepHUaJIoOB,
MIPOBOAUTH KOMITJIEKCHBIE UCCIIEIOBAHMUSI,
MIPUMEHSISI CTAHJAPTHBIC U
cepTU(UKAIIMOHHBIC UCTIBITAHUS
VYKII-1CnocobeH pemiath
HCCIIEI0BATENbCKHUE, HAYYHOTEXHUUECKHE
Y MIPOU3BOJICTBEHHBIE 33]Ja4H B YCIOBUSAX
HEOIPEEIEHHOCTH, B TOM YHCIIE
BBICTPAUBaTh JICJIOBYI0O KOMMYHHUKAIUIO U
OpPraHU30BBIBATH PA0OTY KOMaH/bI C
HCIOJIb30BaHUEM UG POBBIX PECYPCOB U
TEXHOJIOTHI B IUGPOBOM cpejie
YKII-2CnocobeH kK caMOOOy4EeHHIO,
CaMOAaKTyaJlIHU3alui U CaMOPA3BUTHIO C
HCIOJIb30BaHUEM PA3IUYHBIX IIUPPOBBIX
TEXHOJIOTHH B YCIIOBUSX MX HETPEPHIBHOTO
COBEpIICHCTBOBAHUS

8.2. Tunoevle KOHmMpOIbHBbIE 3A0AHUA UTU UHBIE MAMEPUATbL, HEOOX00uUMble 014
OUeHKU 3HAHUIl, YMeHUll, HAGbIKO6 U (u1u) onvlma OeAmeaIbHOCHmU,
xapakmepusyrouiue 3mansvt (OPMUPOBAHUA KOMHEMEHUUIl 8 npouecce 0C80CHUsA
00pazoeamenvHoll NPOZPAMMBL

8.2.1. 3auem
a) TUIOBBIC BOTIPOCHI (3a/1aHusl):

1. MeTannmnyeckne HaHOKJIACTEPhI U CTPYKTYPHBIC MAarMYECKHUE YUCIIA.
2. Tlonyuenue rpadena

0) KpUTEpPUU OLICHUBAHUSI KOMIIETEHIIUN (PE3YyJIbTATOB):
B) ONKCAHUE NIKAJIbI OLICHUBAHMUSI:

Ouenka Kpurtepuu oueHKu

3auTeHo BricraBnsercs pu COOTBETCTBUH rapameTpam

24-40 AK3aMEHAIMOHHOM  IIKajdbl HAa  YPOBHAX  «OTIUYHOM,
«XOPOIIOY», KYAOBIETBOPUTEIBHO.

He 3aureno BricTaBnsercs pu COOTBETCTBUU rapamerpam

23 1 MeHbLIe JK3aMEHAIMOHHOU LIKaJIbI Ha YPOBHE
«HEYJIOBJIIETBOPUTEIIHHO.

8.2.2. Bonpocwt 014 Koanokeuyma
a) THUIIOBBIC 3a/1aHUs (BOIIPOCHI) - 0Opa3elr;

1. OcHOBBHI KIacCU(pUKAIIMN U TUITBI CTPYKTYP HAHOMATEPUAJIOB.
2. MeTtoapl OTy4eHUs] HAHOYACTHII - Ta30(a3HbIN CUHTES.
3. DIIEKTPOHHBIE U MATHUTHBIE CBOMCTBA HAHOYACTHII, CyTNepIriapaMarHeTH3M.
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0) KpuUTepuu OIIEHUBAHUS KOMIIETCHIIUH (pe3yJIbTaTOB):
— YpOBEHb OCBOEHHUSI OOy4alolUMCs MaTrepuana, NPeIyCMOTPEHHOTO Y4eOHOU
MPOrpaMMONu;
— yMeHHue OOydYaromierocsi MCIoJIb30BaTh TEOPETHUUECKHE 3HAHUSI TMPU BBINOJHECHUU
3aJlaHUM U 3a/a4;
— 000CHOBAaHHOCTbH, YETKOCTh, KPATKOCTh U3JIOKCHHS OTBETA.

B) OIMCAHUE MIKAJbI OLCHUBAHHUS:
OT1meTka «oTaU4HO» (B Oaiuiax ot 37 no 40) craBUTCA, €CIIU:
— U3y4YEHHBIM MaTepHal U3JI0KEH MOIHO, ONPEIeTICHHS JTaHbl BEPHO;
— OTBET MOKa3bIBAaET NOHUMAaHUE MaTepuaa;
— oOy4JaronIuiicss MokeT 000CHOBATH CBOM CY’KJICHHUS, IPUMEHUTh 3HAHUS Ha MPAKTHKE,
MPUBECTU HEOOXOIUMbIE TPUMEPHI, HE TOIBKO MO YY€OHUKY U KOHCIIEKTY, HO U
CaMOCTOATENIbHO COCTABIICHHBIE.
OtMeTka «xopomo» (B 6ainax ot 34 10 37) ctaBUTCA, €CIH:
— U3y4YEHHBIM MaTepHal U3J0XKEH TOCTATOUYHO MOJIHO;
— IIpY OTBETE JOIYCKAIOTCS OMMOKHU, 3aMUHKH, KOTOPbIE 00YUYaIOUIUIICS B COCTOSIHUN
UCIPAaBUTh CAMOCTOSITEILHO TPY HABOAIINX BOMPOCAX;
— oOy4aronuiics 3aTpyIHAETCs ¢ OTBETaMU Ha 1-2 JOMOIHUTENBHBIX BOIIPOCA.
OTMeTKa «yI0BJIETBOPUTEIBHO» (B Oaiax oT 30 g0 33) ctaBuUTCA, €CIM:
— MaTepua U3JI0KEH HETMOJIHO, C HETOYHOCTSIMH B OIIPEICICHUN MTOHITHIA I
bopMyIUPOBKE OMPEICIICHHUIA;
— MaTepual U3JliaraeTcs Hermocae0BaTeIbHO;
—00yyaroluics He MOXKET JJOCTaTOYHO ITyOOKO U JI0Ka3aTeJIbHO 000CHOBATh CBOU
CYXJICHUS U IPUBECTU CBOU NPUMEPBI;
—Ha 50% OMOJHUTETBHBIX BOPOCOB JaHbl HEBEPHBIE OTBETHI.
OTMeTKa «HEYA0BJIEeTBOPUTENbHO» (B Oamutax ot 0 10 29) cTtaBuTCA, eciu:
— IpY 0TBETE OOHAPYKUBAETCS MOJTHOE HE3HAHUE U HEMNOHUMAaHNE N3y4aeMOro
MmaTepuaia;
— MaTepual U3JjlaraeTcs HeyBEepeHHO, OeCIOPSA0YHO;
— JIaHbl HEBEpPHBIE OTBETHI OoJiee ueM Ha 50% JOMOIHUTENBHBIX BOIIPOCOB.

8.2.3. Komnnexkm 3a0anuil 011 KOHMPOJbHOU Padombol
a) TUIIOBBIC 3a/1aHus (BOMIPOCHI) - 0Opazell;

3ananue |
TennoeMkocTh HaHOYACTHUI] MeAH pazmepoM S0 M mipu Temmneparype 450 K 6ombire
KOMMakTHOU Menu B 1,2 pa3a. KakoBo cMelnieHne 4acToThl KoJicOaHH aTOMOB B
NPUTPAHUYHOM CJI0€ YyacTHIlbl? CYUTATh TOJIIIMHY TPAHHYHOTO CJIOSI PaBHOM 6D,

b=0,25 um.

3aganue 2
CmuiaB nepexoaut B peppomarautHoe cocrosinue npu 180 K. Paccuntars Kputuueckuit
pa3Mep 4acTHIbl, TP KOTOPOM B pe3yJIbTaTe KBAHTOBBIX (DIYKTyallMi Hcue3aeT
YHOPSAI0YEHHE MATHUTHOTO MOMEHTA (McUe3aeT (peppoMarHeTusm).
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0) KpuUTepuu OIIEHUBAHUS KOMIIETCHIIUH (pe3yJIbTaTOB):
B) OIMCAHUE IIKAJIbI OI[CHUBAHMS:

Ouenka Kpurepun ouenkn

c 38 10 40 6amioB | CTyIeHT NOKEH B PEIICHUU 33/1a4M TTOKa3aTh BlIaJCHUE!

- OCHOBHBIMH TEOPETHICCKUMHU METOJaMH PEIICHUS 3a/1a4 110
CBOMCTBaM HaHOYACTHI] 1 HAHOMATEPHUAJIOB;

- YUCJICHHBIMHA METOJaMH OTIPEICIICHIS CBOMCTB HAHOYACTHIT
Y HAHOMATEPHUAIIOB

c 34 no 37 6amoB | CTyIEHT OKEH B PEIICHUH 3a/1a4H TTOKa3aTh JI0OCTAaTOYHOE
BJIaJICHUE.

- OCHOBHBIMH TEOPETUUECCKHMH METOIAMH PEIICHUS 3a/1a4 110
CBOMCTBaM HaHOYACTUIl U HAHOMATEPHAJIOB,

- YUCJICHHBIMH METO/IaMH OTPEICIICHUS] CBOMCTB HAHOYACTHI]
Y HAHOMAaTEPHUaJoB

¢ 30 mo 33 6a/uioB | CTyIEHT NOKEH B PEIICHUU 3a/1a4M TT0Ka3arh o0lee
BJIaJICHUE.

- OCHOBHBIMH TE€OPETUUECKUMH METOIAMU PEIICHUS 3a/1a4 10
CBOMCTBAaM HAaHOYACTHUIl U HAHOMATEPHUAJIOB,;

- YHCJICHHBIMH METO/IAMU OMPEICIICHHUS] CBOMCTB HAHOYACTHI]
Y HAHOMAaTEpUAJIOB

8.3. Memoouueckue mamepuainslt, onpeoeasouiue npoyeoypvl OUeHUBAHUs 3HAHUIL,
YMEHUIl, HABbIKO6 u (unu) onvima OeAmeIbHOCMU, XAPAKMEPUIYIOUWUX IMansl
dopmuposanua komnemenyuii

PeilTuHroBasi O1leHKa 3HAHWUW SABJSETCS MHTETPAJIbHBIM IOKAa3aTelieM KayecTBa
TEOPETUYECKUX M TPAKTUYECKUX 3HAHUN W HABBIKOB CTYJIEHTOB MO IUCIUIUIMHE U
CKJIQIBIBAETCS] U3 OLICHOK, MTOJYYEHHBIX B XOJI€ TEKYIIEr0 KOHTPOJISI U TPOMEKYTOUHOM
aTTeCTallH.

Tekymuii KOHTPOJIb B CEMECTpe TMPOBOAMUTCS C IENbl0 O0ecrneueHus
CBOEBPEMEHHOW OOpaTHOW CBsI3W, Ui KOPPEKUMH OOy4YeHHUs, aKTHUBU3ALMH
CaMOCTOSITETIbHOM PabOThHI CTY/ICHTOB.

[IpomexyTouHas aTTecTalus npeaHa3HaYeHa TUTSt 00BEKTHUBHOTO
MOATBEPXKJCHUST W  OICHUBAHUA JIOCTUTHYTHIX pE3yJbTaTOB OOyYEHHs] TIOCTe
3aBEpUICHUS U3yUYECHUS JUCLUUTLIAHBI.

Tekyimui KOHTPOJIb OCYIIECTBIISIETCS ABA pa3a B CEMECTP: KOHTPOJIbHAsA TOUKa No
1 (KT Ne 1) u xonTponbHas Touka Ne 2 (KT Ne 2).

Pe3ynbTaThl TEKYIIETO KOHTPOJIA U IPOMEXKYTOYHON aTTECTAllMU MOABOASATCS IO
1IKkaie 0amIbHO-PEUTUHTOBON CUCTEMBI.

Bua konTpoas JTan pedTHHIOBOM CHCTEMbI bana
OueHo4HoE CpeCcTBO Munnmym | Makcumym
Texkymmi KontpoabHasi Touka Ne 1
OrnenouHoe cpeacTso Ne 1. 30 40
KonTpoabHas Touka Ne 2

16



Onenounoe cpenctBo Ne 2. 30 40

IIpomexkyTouHblil | IK3aMeH

O1ieHOYHOE CPECTBO

bunets k 3auery 0 40

HUTOI'O no xucuuninue 60 100

[Iponenypa oneHHBaHUS 3HAHWW, YMEHHW, BJIAJICHUM MO IHUCHMUIUIMHE BKJIIOYAET
YYET YCIIEIIHOCTH IO BCEM BHUJIAM 3asBJICHHBIX OLICHOYHBIX CPEJICTB.

[Io OKOHYaHMM OCBOEHUS NUCLUILIMHBI ITPOBOAUTCS MPOMEKYTOUHAS aTTECTALUA
B BUJIC 9K3aME€HA, YTO MO3BOJIAET OLIEHUTh COBOKYITHOCTH MPHOOPETEHHBIX B MpOIlecce
00y4yeHHs KOMIIETeHUMH. 3aueT NpeAHa3HayeH JJs OLIEHKU paboThl 00ydarouerocs B
TEYEHUE BCEr0 CPOKA M3yUEHHUs AMCLUIUIMHBI U IPU3BaH BBISIBUTH YPOBEHB, IPOYHOCTH
U CHCTEMaTUYHOCTh IIOJYYEHHBIX OOydYaloIIUMCs TeopeTHuueckux 3HaHuil. I[lpu
BBICTABJICHUU UTOIOBOM OLIEHKH NMPUMEHSETCS OAJUIbHO-PEUTHHIOBAs CUCTEMA OLIEHKH
pe3yJIbTaTOB O0yUYEHUSI.

Onenka chOpMHUPOBAHHOCTH KOMIIETCHLIMH Ha 3ayeTe A TeX OO0ydarommxcs,
KOTOpble He HaOpanu HeoOXxoaumoro konuyectBa OamioB (60) Mo OIEHOYHBIM
CpeICTBaM, MPOINYCKaIM 3aHATHS W HE yYacTBOBAIM B IIPOBEPKE KOMIIETEHLHUN C
ITIOMOIIBIO OLIEHOYHBIX CPEICTB TEKYIIETO KOHTPOJISI BO BPEMS M3YUYEHHS THACLUIUIMHBI,
IIPOBOAMUTCS IIOCJE JAONOJHUTEIBHOW IMPOBEPKH KOMIIETEHUMM IPENOAABaTENIEM [0
NPOIYIIEHHbIM WM HE YCBOCHHBIM OOYyYarOUIUMCS T€MaM C MOCJIEIyIOUIEH OLIEHKOM
CaMOCTOSITEJIbHO YCBOEHHBIX 3HAHUM HA JIONTOJTHUTEIbHBIX 3aHATHIX.

9. IlepeyeHb OCHOBHOI M JOMOJTHHUTEILHONH Y4eOHOIH JUTEPATYpPbl, HEOOXOAMMO
JJIS1 OCBOCHUS M CHUIIIMHBI

@) OCHOGHAA yueOHan rumepamypa:

1. b.®axnpman XuMHST HOBBIX MAaTEPHAIOB U HAHOTEXHOJIOTUHU. YueOHOe mocooue.
Ilep. ¢ ann.: Hayunoe uznanue / b.®axaeman - Jlonronpyausiii: M3gareasckuii JJom
«HaTennekr», 2011.- 464 c.

2. I'yce A.W. HanokpucTtamuimueckue Marepyaibl: METO/IbI TIOMyYeHHUs U CBOWCTBA.
Exarepun6ypr: YpO PAH, 1998, ISBN 5-7691-0770-7 - [OnekTpoHHBIN pecypc]. —
Pexxum moctyna http://bookre.org/reader?file=467814 — (Jlata obpamieHus:
14.04.2014).

3. U.ITyn, ®.Oysuc Hanorexnomorun M.: Texnocdepa, 2004, 323 ¢ - [DneKTpOHHBIHI
pecypc]. — Pexxum gocrtyma http://www.twirpx.com/file/252417/ — ([lara oOpaiieHus:
14.04.2014).

4. Hosoie matepuaibl. Komnexktus aBtopoB. [lon nayunoit pen. FO.C.Kapabacosa.- M.:
MUCuC, 2002, 736 c.

0) OonontnumenvHan yyeonan 1umepamypa:

1. BM.®puakus u ap. CerHeTonIeKTPUYECKUE HAHOKPUCTAIIBI U UX MEPEKIIOUYECHUE.
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Y®H.- 2010.- T.180.- No2.-C. 209 - [OnextpoHHBI pecypc]. — Pexum poctyma:
http://ufn.ru/ru/articles/2010/2/f/ — ([lara oOpaienus: 14.04.2014).

2. Tposiu B.U., Ilymikun M.A., bopman B./l., Tpouun B.H.

®u3nvecKue OCHOBBI METOJIOB MCCIIEIOBAHUS HAHOCTPYKTYP M MOBEPXHOCTU TBEPJIOTO
tena / [loapen. B.JI. bopmana: Yue6Hoe nmocobue. — M.: MU®DU, 2008. — 260 c.

3. A.B.Eneuxuii u ap. I'paden: meronsl momydenus u cBoiictsa // YOH.-2011.- T.181.-
Ne3.-C.233 - [DnektpoHHBIi pecype]. — Pexxum moctyna: http://ufn.ru/ru/articles/2011 —
([lata oopamenus: 14.04.2014).

10. IlepeyeHb pecypcoB HH(GOPMAIHOHHO-TEJIEKOMMYHUKAIIMOHHOH  CeTH
«AuTepHer» (nanee - cerb «VHTEepHET»), HEOOXOAMMBIX /JIS OCBOCHMS
AMCIHHUILINHBI

Wutepuer — cait (http://www.iatephysics.narod.ru)

Caiit "Hanometp" [odurinanbHsiii caitt]- http://www.nanometr.ru

denepanbHbIi UHTEpHET-TIOPTaT «HaHOTEXHOJIOTHY U HAHOMATEPHUAIIb) -
http://www.portalnano.ru/

11. MeTroauyeckue yKkazaHus JJisi 00y4al0NIUXCH M0 OCBOEHHUIO TMCHUIIIMHBI
[Ipu u3ydeHuu nowamuii o Hanomamepuaiax HeOOXOAUMO OOPATHUTH BHUMAaHME
HA!
- OCHOBBI KJIacCU(UKAIIUU U TUIIBI CTPYKTYp HAaHOMATEPHUAJIOB.
- Guznueckue NpUINHBI cienu(UKY HAHOMATEPHUAJIOB.

[Ipu uzyueHuu ceolicme UHOUBUOYANbHBIX HAHOYACMUY HEeOOXO0AMMO O00pATUTH
BHHMaHMeE HA BONPOCHI:
- Merammnueckrue HaHOKJIACTEPBI, MATMYECKUE YUCIIA CTPYKTYPHBIE U JJIEKTPOHHBIE,
MOJEIb <GKEIIE).
- OOHOHHBIN CIIEKTP U TEIJIOEMKOCTh HAHOYACTHII.
- DJIEKTPOHHBIE U MarHUTHBIE CBOMCTBA HAHOYACTHUII, KATATUTUYECKAS] AKTUBHOCTD,
cyneprapamMarHeTusMm.
- OnTryeckue CBOMCTBa NOJYyNPOBOAHUKOBBIX yacTull. dotopparmeHTarius.
KynoHoBCKuUI B3pbIB.
- OnTHyecKne CBOMCTBA METAJUIMYECKUX YACTHLL.
- MeTtozpl moty4eHus: HAHOYACTHULL: ra30(ha3Hblid CUHTE3, MJIA3MOXUMUYECKU CUHTE3,
OCaXXJICHUE U3 KOJUIOUIHBIX PACTBOPOB, TEPMUUYECKOE PA3JI0KEHUE U BOCCTAHOBIICHHUE,
MEXaHOCHHTE3, JETOHAIMOHHBIN CUHTE3, dJIEKTPUUECKUN B3PBIB.

[Tpu u3ydennn yenepooHvix HAHOCMPYKMYp HEOOX0AUMO 00PATUTH BHUMAHHE HA
BONPOCHI:
- Yraepoansie kiactepsl, QyuiepeHbl. OynepuTsl — 2IEKTPUIECKUE, MAaTHUTHBIC
CBOMCTBA.
- YriepoaHbie HAHOTPYOKH, TIOJIyICHHE, dJICKTPUIECKHAE CBOMCTBA, TPUMEHEHUE.
- I'paden. 3onnas crpykrypa rpadena. [lonyuenue rpadena
- [IpuMeHeHwus! yTIIepOHBIX HAHOCTPYKTYP.

HpI/I HU3YUYCHUUN KOMNAKNHBIX HAHOKPUCMAIIUYECKUX Mamepuailos HCOﬁXO}IHMO
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00paTUTHL BHUMAHHUE HA BONPOCHI:

- MeTonbl MonyyeHns: KOMITAKTHBIX HAHOKPUCTAJUIMYECKUX MAaTEPHUAIIOB.

- CTpyKTypa, MEXaHUYECKHE, TeIIIOPU3NUECKUE U dIEKTPOPU3NUECKUE CBOMCTBRA
HAaHOKPHUCTAJUIMYECKUX MaTEPUAIIOB.

- [IpoGnema TepMoguHAMIUECKON CTAOMIBHOCTH KOMITAKTHBIX HAHOKPUCTALTUTIECKIX
MaTepHaoB.

- MarHuTHbIe CBOMCTBAa KOMIAKTHBIX HAHOKPUCTAJUIMYECKUX MaTEpUaIOB.

- ONTHYECKUE CBOMCTBA HAHOCTPYKTYPHBIX CPEJ U CTEKOJL.

10. IlepeyeHb  HMH(MOPMALMOHHBLIX  TEXHOJOrMH, HMCHOJb3yeMbIX  IPH
OCYIIECTBJICHMH 00pa30BaTeJbLHOr0 Ipouecca M0 [JAUCHUIUINHE, BKJIKYAs
nepeYyeHb MPOrPaMMHOI0 odecreyeHnsi 1 HHGPOPMALMOHHBIX CMIPABOYHBIX CHCTEM
(mpu HEOOXOTUMOCTH)

12. Onucanue MATEPUAJTbHO-TEXHUYECKOU 0a3mbl, HeoOXoauMoH A
OCyILeCTBJIEHHSI 00Pa30BaTEJIBLHOI0 MPOLECca MO AMCIUIIIMHE

JI1s1 OCBOCHMS TUCITUILIMHBI HE TPEOYIOTCS CIICMAIM3UPOBAHHBIC J1a00OpaTOPUHU U
KaOMHETH ¢ 00OpyJOBaHUEM, KOMIIBIOTEPHBIC KIIACCHI, JICKIIMOHHBIC ayJAUTOPHUH,
OCHAIIIEHHBIE MYJIbTUMEIUUHBIM 000PYAOBAaHUEM U T.II.

13. Unble cBeieHus U (MJIH) MAaTEePHAIbI

13.1.  Ilepeuenv  oOpazoeamenvHvlX  MEXHOIO0UN,  UCHOALIYEMBIX  NpU
ocyuiecmelieHuu 00pazoeamenbHo20 npoyecca no OUCUUNIUHE

- IlmanomepHass opraHu3anys IOCIEI0BATEIBHOCTH PA3JIMYHBIX BUJIOB ayAUTOPHBIX
3aHATHHN (JIEKIMM, MPAKTUYECKUX 3aHSATHH M JIa0OpaTOPHBIX pabOT) B COYETAHUH C
BHEAYIUTOPHOUN paboTOM CTYy/IEHTA.

- [Ipu u3noxkeHun Bcex pas3zesioB (TeM) yKa3aHUE Ha CBSI3b C YyYEOHBIM MaTEPHAIOM
JIPYTUX TUCHUIIINH y4eOHOTO MJIaHa, a TAaKKe MPAKTUYCCKUMHU MPUIT0KEHUSIMH.

- CucremMaTH4YeCKre MHANBUIYaIbHbIE KOHCYJIbTAIlUH.

- CTumyIMpOBaHUE UCIOJIL30BaHUS B MPOIECcCe OOYUCHUSI KOMIBIOTEPHON TEXHUKHU U
MH()OPMAITMOHHBIX TEXHOJOTHUH.

13.2. @opmbt opeanuzauyuu camocmosamenvHoul padomul odyuarouguxca (memoi,
8bIHOCUMbBIE O CAMOCHLOAMEIbHO20 U3YYEHUA; 60NPOCHL 014 CAMOKOHMPOJIA;
munoevle 3a0anus 0111 CAMONPOBEPKU

1. Ctpyktypa Hanouactuir ( [1], ctp.151-156)
2. [Tonyuenune Hanomarepuaios [1-3]
3. CsoiictBa rpadena [2,3]

KoHTposb caMocTosITeNnbHOM pab0ThI OCYIIIECTBIISICTCS B BUIE POBEPKHU

MMCbMEHHBIX pa0oT M0 YKa3aHHBIM TEMaM, a TaK»Ke IPU MPOBEICHUU CEMUHAPCKUX
3aHATUN U PEUTUHIOBOM KOHTPOJIE.
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