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1. Henun, 3a1a4u ¥ IVIaHUPYeMble Pe3yJbTAThl 00y4YeHHs 110 JUCHUILTHHE

Lenv Oucyuniunbl — CUCTEMATH3alMs, PACIIUPEHUE U 3aKpEIUICHHE MPOPECCHOHATBHBIX
3HaHU#, (POpPMUPOBaHHE y CTYIEHTOB HABBIKOB BBEJCHHS CAMOCTOSATENBHOM HaydyHOH pPabOTHI,
pa3pabOTKH, HMCCICIOBAHUS W HCIOJIb30BAHHS MAaTCPUAIOB HEOPTaHWYECKOH M OpraHHYeCKOU
OPUPOJIBl  PAa3IMYHOTO HA3HAYCHUS, a TaKKe TIIyOOKOe OCBOCHHE METOIUK HCCIICI0BaHUS
COBPEMEHHBIX (PYHKIMOHAJIBHBIX MaTEpHAIOB, B TOM YHCJIE HAaHOMATEpHAJIOB, IMPHOOpPETEHHE
HaBBIKOB 3()(PeKTHBHOM M 0e30MacHOM IKCIUTyaTaIllui aHAIUTHYECKOT0 000pYIOBAHUS B YCIIOBHSIX
HAYYHO- UCCIIC0BATEILCKOM Jab0paToOpHu.

3a0auu Oucyuniumbi — OCBOEGHHE BCEX BHIOB HCCJICIOBATEIBCKOIO, KOHTPOJIBHOTO M
UCTIBITATEIBHOTO O0OPYAOBaHMS, AHAIMTHYECKOW ammapaTypbl, KOMIBIOTEPHOTO MPOrPAMMHOTO
obecrieyeHus aisi 0OpabOTKM pe3ysIbTaTOB W aHAIM3a MOJYYCHHBIX JAHHBIX, MOJAEIHPOBAHUS
TIOBEJICHHUS MATEPHAJIOB, OIICHKU ¥ MIPOTHO3UPOBAHMS UX SKCIUTYaTallMOHHBIX XapaKTEPUCTHK.

IInanupyemvle pezyromamol 0b6yuenus — TOATOTOBKA OOYYAIOMIUXCSI K JACATEIBHOCTU IO
HAIPaBJICHUIO ITOJTOTOBKH, B TOM YHCJIC IPUOOPETECHHE HABBIKOB B IPUMEHEHUH METOIOB M CPE/ICTB
UCTIBITAHUN U TMATHOCTUKH, UCCIICJIOBAHUS U KOHTPOJIS KA4eCTBA MAaTEPUAIIOB, TUICHOK U IMTOKPBITHH,
CO3/1aBacMbIX Ha 0aze HayYHO-HCCIIEI0BATEIBCKOM TaO0paTOPHH.

OOyuenne mo aucuuIUIMHE «METOMOJIOTHSI HAYYHO-HCCIIEAOBATEILCKON eI TETbHOCTH
HamparJIeHO Ha (OPMUPOBAHHE Yy OOYYAIOUIMXCS CICIYIOIIUX KOMIIETCHIIMA B COOTBETCTBUHU C
OI'OC 22.04.01 «MatepuanoBeieHUEe W TEXHOJOTHH MaTEpPUAIOBY», YTBEPKIEHHBIM MPUKA30M
Muno6puayku Poccuu ot 24.04.2018 N 306:

Koa v HaumeHoBanue KOMIETEHII N

HNHaukaTopbl JOCTHKEHUS

KOMIIETEeHIIUH
YK-3 CnocobeH  opraHu3oBBIBaTb U NYK-3.1. JleMoHCTpHpYET
PYKOBOJIUTH pabOTOM KOMaH/IbI, BEIPA0AThIBAsI | YIIPABICHYECKYIO KOMIIETEHTHOCTb,

KOMaHIHYIO CTpaTerTruro Jid  JOCTUIKCHUSA
MMOCTaBJICHHON IeIIN

HE0O0X0UMYIO JUIsl (POPMHUPOBAHUS KOMaH/IbI
U PYKOBOACTBA €€ paboToW Ha OCHOBE
pa3paboTaHHO cTpaTeruu COTPyIHUYECTBA.
NVYK-3.2. Ilnanupyer,
MOTHUBHPYET,

OpraHu3yer,
OIICHUBACT W KOPPEKTHPYET
COBMGCTHYIO ACATCIIBHOCTh IIO JOCTHUXCHHUIO
MOCTABIICHHOW TIEJIM C Y4YETOM HHTEPECOB,
0COOEHHOCTEH TIIOBENEHUST W MHEHHH ee
YJICHOB.
HYK-3.3.
METOOBl U

IIpumenser
CTpaTeruu

CITOCOOBI,
ONTUMU3ALUN
COLIMAJIbHO-TICUXOJIOTMYECKOr0  KiIuMara B
KOJUIEKTHBE, MIPEAYIPEKICHUS U pa3peIeHUs]
KOH(DJIMKTOB, oOyueHuss u
npodeccruoHaTbHON u

TEXHOJOTUH
pa3BUTHS
KOMMYHUKATUBHON KOMIIETEHTHOCTH YJIEHOB
KOMAaH/IbI.

YK-6 Crniocoben OTIpeNeNnTh u
peaT30BbIBATh TPUOPUTETHI  COOCTBEHHOM
JIEATENLHOCTH 51 CIIOCOOBI ee

COBCPHICHCTBOBAHUA HA OCHOBE CaMOOLICHKHN

NYK-6.1. OnieHuBaeT CBOU pecypchl U
UX IMpenensl (JUYHOCTHBIE, CUTYaTHUBHBIE,
BPEMEHHBIE), ONTUMAJIBHO UX UCIOIb3YET IS
YCIIEITHOTO  BBIMOJIHEHUS ~ MOPYYEHHOTO
3aJaHMsL.

NVYK-6.2. Omnpenenser HNPUOPUTETHI
CIIOCO0BI

npodecCHOHATbHOTO ~ pocTa |




COBEPILIEHCTBOBAHUS COOCTBEHHOM
NESATEIbBHOCTY HAa OCHOBE CAMOOLIEHKH IIO
BbIOpaHHBIM KPUTEPHUSIM.

NYK-6.3. BeicTpanBaeT cOOCTBEHHYIO
pohecCHOHATIBHYIO TPACKTOPHUIO, UCIIONIB3YS
UHCTPYMEHTBI HEPEPHIBHOI'O 00pa30BaHus, C
y4eToOM HAKOILJIEHHOTO OTIBITa
npodeccrnoHabHOM JeSITeIbHOCTH u
TUHAMUYHO  HM3MEHSIONIMXCS — TPeOOBaHMIA
pBIHKA Tpy/A.

OIIK-1 CriocobHOCTB pemats | MOIIK-1.1. Opranu3oBbIBaeT, BBIIOIHSET
IIPOM3BOJICTBEHHBIE u (M) | SKCIIEpUMEHTANIbHbIE

UCCIEOBAaTeIbCKUE 3a/laud, Ha OCHOBE | MCCIICJIOBAHUSHA COBPEMEHHOM ypPOBHE U
(GyHaaMEHTalbHBIX  3HaHUH B OOJIACTH | aHAIM3UPYET UX PE3YJIbTATHI.
MaTepHUalIOBEICHU u texHosioruu | MOIIK-1.2. B pamkax npon3BoACTBEHHON
MaTepHaoB JeSITeIbHOCTH MOJICIUPYET U BHE/IPSIET B
IPOM3BOJICTBO TEXHOJIOTHUECKUE MPOLIECCHI
co3/1aHus U 00pabOTKU MaTepHaJIOB C YUETOM
HSKOHOMHYECKUX (DaKTOPOB U B COOTBETCTBHH
¢ TpeOOBAHUSAMU 3KOJIOIMYECKOH U
IPOMBIIIJICHHON 0€30MacHOCTH.

OIIK-5 CnocobOeH OLEHUBATH PE3yIbTATHI NOIIK-5.1. IIpoextupyet

HayYHO-TEXHUUYECKUX pa3pabOTOK, HAayUHbIX | MHHOBAIlMOHHbIE TEXHOJIOTHUYECKHE
UCCIJIEJOBaHUM U 0OOCHOBBIBaTH COOCTBEHHBIM IIPOLIECCHI ITOJIyUEHUsI U 00pabOTKHU
BbIOOp,  cHucTeMaTu3upys U 0000mIast | COBpeMEHHBIX MaTepUaNIOB JUISl JOCTHXKEHUS
JOCTMDKEHUS B 00JIaCTH MaTepHaJIOBEJeHUS U | TpeOyeMOro KOMIUIEKCa CBOMCTB C yUeTOM
TEXHOJIOTUM MaTEPUAJIOB, CMEXHBIX 00JIACTSX | 3KOJOTMYECKUX, SKOHOMUYECKUX, U IPYTUX
(akTOpOoB.

2. MecT0 AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOTrPaMMbl

JlucuunianHa OTHOCUTCS K 00s13aTenibHOM yacTH 61oka b1 «/lucuumiunel (MOIyIn)».
JlucuuIuiiHa B3aMMOCBSI3aHa JIOTHYECKH U COAEPIKATEIIbHO-METOIMYECKH CO CIIEAYIOIIUMHU
aucuuiiauHaMu v npaktukamu OOIT:
B o6s13atenbHoil yactu 6a3oBoro nukia (b1.1):
— MeTopl, AITOPUTMBI U CPEACTBA HCCIISTOBAHUS IS PEIICHUS N300peTaTeILCKUX 3a1a4.
B yactu, popmupyemoii yaactHukamu oOpaszoBarenbHbIix oTHoIeHu# (b1.2):
— Metoas! uccrienoBanusi PyHKIIMOHAIBHBIX CBONCTB OMOCOBMECTUMBIX MaTEPUAJIOB.

3. CrTpyKkTypa u coaepkaHue TUCHUIIMHBI
OO0111ast TPYI0EMKOCTh JUCIUILTHHBI COCTaBIsCT 4 3aueTHbIe equHuIbl (144 yaca).

3.1 Buabl yueOHoIi padoThI U TPYA0EMKOCTH

Ounas ¢popma oOyueHHs

. KoauuectBo | CemecTpnl
Buj yue6Hoii padoThl
n/n 4acoB 3




AyIUTOpPHBbIE 3aHATHS 54 54
B Tom uncie:
1. Jlexiumn 18 18
2. CeMuHaApCKUE/TIPAKTHIECKUE 36 36
3aHATHUS
CamocrosiTejibHas padoTa 90 90
B Tom uncie:
1. [ToaroroBka k 18 18
CEeMHUHAPCKUM/TIPAKTHYECKIM 3aHATUSIM
2. CaMOCTOATEITbHOE N3YICHHE 36 36
IIpomeskyTOouHasi aTTecTanMs
3ayet/mud. 3aueT/3K3aMeH IK3aMeH IK3aMeH
Hroro 144 144

3.2 TemaTnyeckuii MJIaH U3y4YeHHs TUCHUTTIHHBI
Temarnueckuii TUTaH pa3MeNIéH B MPHIOKeHNnU | k pabodeid mporpamme.

3.3 CoaepxaHue THCHUNIHHDI

Tema 1. BBegenue
CoBpeMeHHbIE TPOOJEMBI MaTepHaloBeleHHUs. MaTepraloBelecHne W MNPUMCHCHHUE
MarepuanoB. Heo6XoauMocTh co3aHusi HOBBIX MaTEPHAIIOB.

Tema 2. Texunueckne MaTepuaIbl

Knaccugpukarus ~ marepuanoB.  Knaccudukanms 1O CTpYKTYpHOMY — TIPU3HAKY.
Kpucrannmueckue marepuansl. Hekpucraminueckue Matepuainsl. Knaccudukaiys no Ha3Hau€HUIO.
KoHCTpyKLIMOHHBIE, 2JIEKTPOTEXHUUECKUE, TPHOOTEXHUYECKHE, HHCTPYMEHTaIbHbIE, paboune Tena,
TOIUIMBO, TEXHOJIOTMYECKUE. ba3bl JaHHBIX IO MaTepranaM. HomeHkiaTypa Marepuaios.

Tema 3. [IpuHuMnbI BbIOOpa U pa3padoTKU MaTepUAJIOB € 321aHHBIMM CBOHCTBaMHU

OcHOBHBIE 3Tanbl BHIOOPAa MM CO3AaHUS MaTepuana. AHalu3 yCJIOBUN pabOThI W3JENus.
AHalIM3 TEXHOJOTMHM M3TOTOBJIEHUS U 00pabOTKMU M3Aenus. AHaIN3 KOHCTPYKLIUU U COBMECTHOIO
JIeMCTBUSL KOHCTPYKTHUBHBIX JIEMEHTOB. TeXHUKO—KOHOMHYECKast 3((HeKTUBHOCTh. JlOCTYTHOCTh U
TEXHOJIOTMYHOCTh MaTrepuanoB. PopMynupoBaHue TpeOOBaHMNM K MaTepualy M €ro CBOMCTBaM.
Bei0op marepuana. OCHOBHBIE 1 OTpaHMYMBAIOIINE CBOICTBA.

Tema 4. Mexann4yeckne CBOMCTBA MaTePHAJIOB

VYupyrue cBoiictBa.  XapaKTepUCTHKU TEXHUYECKOM MPOYHOCTH MaTepuanoB (mpeaesn
IPONOPLUUOHAIIBHOCTH,  TPEAENl  yNpPyrocTH, Npelaesd  TEKydecTH, MpeAel  MPOYHOCTH).
XapakTepUCTUKN AUHAMUYECKONM MPOYHOCTH. XapaKTEPUCTHKH YCTAIOCTH. XapaKTePUCTUKH
JUINTENIbHOW TpouyHOCTH. TBepaocTb. TpuOOoTeXHHUECKHE XapaKTEPUCTHKH (M3HOCOCTOUKOCTD,
npupadaTbIBa€MOCTh, KOAPGUIUEHT TPEHUS).

Tema 5. ®u3uyecKue CBOMCTBAa MATEPHUAJIOB.

TemnepaTypHble XapakTEepUCTHKU. KapOoCTOMKOCTb, KapOMPOUYHOCTh, XJIaJHOJIOMKOCTD,
TEIJIOBOE pacIlIMpPEHHE, TEIII0EMKOCTh, TEIJIONPOBOJHOCTh. DIEKTPUUECKUE CBOMCTBA MAaTEPUAJIOB.
DNEeKTPONPOBOJIHOCTh,  CBEPXIPOBOAMMOCTb.  MaruuTtHele  cBoicTtBa.  [lapamarneTuku,
dbeppomarneTuku, antTudeppoMaraeTuk. MarautHas uaaykuus. Kospuntusnas cuia.



Tema 6. Biusinue oxkpy:xaouieii cpebl Ha MOBeJAeHNe MATEPHAJIA PU IKCIIYyaTAlIUA

OU3NKO-XUMUYECKHE OCHOBBI B3aUMOJICHCTBUS MaTEpHalOB C OKpYKalolehd cpenoil.
OcHoBHbIe TIOHATUS U onpenencHus. Koppo3us metamioB. Kiaccudukaiys mpoieccoB KOPPO3HH.
Koppo3us kepamuueckux mMatepuanoB. JlecTpyKius MoIuMepoB.

Tema 7. MeToabl U3y4eHHsI CTPYKTYPbI MATEPHAJIOB

OO0m1as xapakTepuCTUKa YPOBHEH CTPYKTYPHOM OpraHU3alMi MaTepruaioB. MeTo bl u3yueHus
CTPYKTYpbl. MakpoCTpyKTypHbIi aHain3. OnTryeckass MUKPOCKOIHUA. DIEKTPOHHASI MUKPOCKOIIHS.
[IpocBeunBaromias EKTPOHHASI MUKPOCKONUsA. PacTpoBas 3eKTpOHHAsE MUKPOCKOIIUS.

Tema 8. [IpocBeunBaonias 3J1eKTPOHHAA MUKPOCKONUSA

[Tpunuun paboThl 3JIEKTPOHHOTO MPOCBEYMBAIOLIETO MHUKPOCKONA. MeTOoNbl 3JIEKTPOHHO-
MHKPOCKONHUYECKOro uccieaoBanus. Kocsenuold meron. Ilomynpsamoit meron. Ilpsimont meron.
KoHTpact Ha 31eKTpOHHO-MUKPOCKOIIMYECKOM U300pakeHUN TOHKOM (onbru. [Ipumenenue meroaa
ToHKUX (osbr B [IOM miis pemieHus 3a1ad MaTepHaloBeICHUs. AHAIN3 MUKPOIU(PAKIIUNOHHBIX
kapTuH. [loHsTHE OOpaTHOW pEUmIeTKH M ee CBsA3b ¢ 3NeKTpoHorpammoil. Cdepa oTpakeHus u
mudpakMoHHas KapThHA. Pacder anekrpoHorpamMm. OrmpenenieHue OPHCHTHPOBKH 3EPCH B
KPHUCTAJUIE C IOMOIIbK TOUEYHOU 3JIEKTPOHOTPAMMBI.

Tema 9. PacTpoBasi 3J1IeKTPOHHASI MUKPOCKONMSI

[TpuHuMn paboThl PacTPOBOIO IEKTPOHHOIO MHUKpOcKona. B3aumopeicTBue 3J€KTPOHHOTO
Iydka ¢ BeulecTBOM. OCHOBHBIE MEXAHU3MbI B3aMMOACHCTBHSI 3JEKTPOHHOIO IyYKa C BEIIECTBOM
MuieHu. Buapl nznyuenuii, npumensemele B POM. JleTekTopbl 4acTUI U U3JIy4YEHUH U PEKUMBI
paboThl PacTPOBOIrO 3JIEKTPOHHOTO MHUKpockomna. Paspemaromias crnocoOHOCTh pPacTpoOBOTO
AJIEKTPOHHOI'0 MUKpockona. KoHCTpyKIus pacTpoBOro 3J€KTpOHHOr0 MUKpockomna. [Ipenmyiectsa
" HegocTatku POM.

Tema 10. ®@paxrorpadguyecknii anaaus

Knaccudukanus nznomos. [lopsaok npoBeaeHus ucciaeaoBanus. MakpoCTpyKTYpHBIN aHaIH3.
MuKpOCTpYKTYpHBIN aHaJIN3 U310MOB. Bsaskuii uznoM. Xpynkuil uznoM. Ksasuckos. ¥YcralocTHbIN
n310M. CMeIaHHbII H3JI0M.

3.4 TemaTnka ceMMHAPCKUX/MPAKTHYECKHUX H JIA0OPATOPHBIX 3aHATHI

3.4.1.CemuHapCKue 3aHATHS

Cemunapckoe 3anstue Nel «Knaccudukamnmsi MmaTepuanioBy.

Cemunapckoe 3anstie Ne2 «OCHOBHBIE ATaIlbl BEIOOpA MIIM CO3JJaHUs MaTepHaia
Cemunapckoe 3anstue Ne3 «MexaHndeckrne CBOMCTBA MaTepUaoBy
Cemunapckoe 3ansatue Ned «®Pusnueckne CBOCTBa MaTEpHATIOB

Cemunapckoe 3anstue NoS «Koppo3us MeTamioBy

CemuHapckoe 3aasaTue Ne6 «MeToabl U3ydyeHus: CTPYKTYpbl MaTEPUATIOB)
Cemunapckoe 3anstue Ne7 «IIpocBeunBaromas 37€KTpOHHAsT MUKPOCKOIIUS
CemuHapckoe 3anstue Ne® «PactpoBast 351€KTpOHHAsE MUKPOCKOIIHS
Cemunapckoe 3ausTue Ne9 «dpakrorpaduueckuii aHaII3»



3.5 TeMaTuka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)
KypcoBbie paboThl 110 JTaHHOM JUCLUILIMHE HE NPEAYCMOTPEHBDI.

4, Y4eOHO-MeTOAMYECKOE U MH(OPMAIIHOHHOE O0ecIiedeHne
4.1  OcHoBHasi IuTEpaTypa

1. ®enepanbHbIi rocyJapCTBEHHBIN 00pa30BaTeIbHbIN CTAaHIAPT BBICIIETO 00Pa30BaHUs
22.04.01 MarepuanoBefieHUE U TEXHOJOTHMH MaTEpUATIOB

2. Hanorexnounorus. N.I1. CyznaneB ®u3nko-xumMusi HaHOKJIACTEPOB, HAHOCTPYKTYP U
HaHoMaTepuaios., 2006.

3. I'yces, A. U. Hanomatepuansl. HanocTpyktypsl. HanotexHonoruu.— 2-¢ u3., ucop. / A.
. I'yce. — M. : ®uzmatiut, 2007. — 414 c.

4.2  JlomoJaHUTEJIbHAS JTUTEPATypa

1. O6 yrBepxaeHun TumnoBoro nonoxeHus: 00 00pa3oBaTEIbHOM YUPEKIECHUH BBICIIETO
npodeccuoHansHOro 00pazoBanus (BeicuieM yueOHOM 3aBefieHnn) Poccuiickoit denepanum :
nocranoBienue [IpasutenscrBa Poccuiickoir @eneparnun ot 05.04.2001 Ne 264 // KoncynbTaHT
[Tmroc: Beiciias mikosa : mpaBoBbI€ JOK. L1 CTYA€HTOB IOpUA., PUHAHCOBBIX U SKOH.
cnenuanbHOCTel / reH. qupextop komnanuu JI.b. HoBukos. - [M.] : KoncynerantlLimtoc, 2006. —
Bpin. 2 : Ocens 2004. — 1 37€KTpOH. ONT. JUCK

2. O6 yTBep:KJI€HUU MOJIOKEHUS O NOPSAIKE IPOBEIACHUSI IPAKTUKU CTYIEHTOB
00pa30BaTeNbHBIX YUPEKICHUN BbICHIETO IPOPECCHOHATBLHOIO 00pa30BaHMsl | IPUKa3
MunucrepcTBa obpazoBanus PO ot 25.03.2003 Nel154. 13

3.T'OCT 7.32-2001 Cuctema cranaapToB 1o nHpopMauu, OudinoreuHomy aeny. OT4er o
Hay4YHO-HCCIe0BaTeNbcKoi pabote. CTpykTypa u npasuia opopmienus. — UIK: U3a-so
crangaptos, 2001 r.

4. I'openuk, C. C. MarepuanoBeieHU€e MOJYTIPOBOAHUKOB M TUJIEKTPUKOB : yueld. mocodue
st By30B / C. C. Iopenuk, M. S. lameBckwuii. — 2-¢ u3., nepepad. u gon. — M. : MUCHUC, 2003. —
480 c. — I'pudp: Pex. MO. — ITpuin.: c. 453-471. — npen.u3a.1973r. — bubnuorp.: c. 472-475. —
[TpenM. yka3s.: c. 475-480. — ISBN 5-87623-018-7

4.3  DjaeKkTpoHHBIE 00pa3oBaTebHbIE Pecypchl

[IpoBenenue 3aHATHI U aTTeCTallUil BO3MOKHO B IMCTAHLIMOHHOM (hopMaTe ¢ IpUMEHEHHEM
CHCTeMbI JTUCTaHIMOHHOTO o0yueHuss yHuBepcutera (CIHO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kaeapoii 2IeKTpOHHBIX 00pa3oBaTesbHBIX pecypcoB (DOP) no Bcem paszzienaM MporpamMmal:

Hasanue 50P Ccpuika Ha Kypce
Metoponorus HayuHo- | https://online.mospolytech.ru/enrol/index.php?id=8157
HCCIIEN0BATENBCKON
NeSITeIbHOCTH

4.4  JluueH3uOHHOe W  CBOOOJAHO  pAacCHpPOCTPaHseMoOe  MPOrpaMMHOe
olecneyeHue



HanmenoBanue | Pazpadorunk I1O | JocTynmHocTh Ccbuika Ha Enunblii peectp
(mpaBooOJiagares | (IMUEH3MOHHOE, | POCCHICKHMX MPOrpaMm AJsi
b) cB00OOTHO 9BM u B/l (npu naanumnu)
pacnpocTpaHnsiemM
oe)
MoiiOduc OO0 "HOBBIE JIuuieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase _id=9433
TEXHOJIOI'M" 75

45 CoBpemennble npogeccuoHaIbHbIe 0a3bl JaAHHBIX U UH(OPMALHOHHbIE
CIPABOYHbIE CHCTEMBI

Ccblika Ha
Ne HaunmeHoBanue JocTtynmHocTh

pecypc

NudopmanuoHHoO-cipaBoOYHbIE CHCTEMbI

1. | UrdopmarmonHsie pecypest Cetu

http:// www.consultant.ru
KoncynbrantlIroc P floctyntio
JIeKTPOHHO-0MOJINOTEYHbIE CUCTEMBbI
Jlanp https://e.lanbook.c JlocTymHa B ceTH
1. om/ Hutepuer 6e3
OTpaHUYCHUI
IPR Books https://www.iprbo JlocTyriHa B ceTH
2. okshop.ru/ UntepHer 6e3
OTpaHUYCHU I
IIpodeccnonanbubie 6a3b1 JAHHBIX
baza maHHBIX HayIHOU http://www.elibrary.ru JloctymnHo

1. | snexrponnoii GuGIHOTEKN
(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com JlocTynHO
noiuTeMaTHueckas pedepaTuBHO-
2. | 6ubmmorpaduueckas
MHAYKOMETpHYeCKast
(bubmmomeTpuueckas) 0a3a TaHHBIX

S. MarepuajibHO-TeXHHYECKOe o0ecreyeHue

Howmep O6opynoBanue
ayJUTOPUHN
1315 HoyTt0yk, mpoekTop, s3KkpaH



https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/

6. MeTozmqecmle PERKOMEHIAUNA

6.1 MeToauyeckue peKOMEHIAIUN IJIsl MPenoaaBaTeisi M0 OPraHUu3aNnu
o0yueHus

6.1.1. TIlpenonmaBatenp OpraHU3yeT NPENOJABAHUE AWCIHUILUIMHBI B COOTBETCTBHH C
TpeboBanusmu "llonoxeHus 00 opraHuzanuu 00pa30BATENBHOIO Ipolecca B  MOCKOBCKOM
HOJUTEXHUYECKOM YHUBEPCUTETE U €ro (punnanax", yrBepxaEHHbIM PEKTOPOM YHUBEPCUTETA.

6.1.2. Ha mepBOM 3aHATHHU MpenojaBaTeNb JOBOAUT IO CBEACHHS CTYIEHTOB COJCpIKaHHUE
paboueil mporpammel aucuumuHsl (PITJ) m mpenocraBiseT BO3MOMKHOCTh O3HAKOMIJICHHS C
IIpOrpaMMon.

6.1.3. IIpenonaBaTtens ocoOeHHO 0OpalaeT BHUMaHUE CTYI€HTOB Ha:

- BUIBI U (OPMBI TIPOBENEHUS 3aHATHH MO JUCHUIUIMHE, BKIIOYAs TOPSIOK MPOBEICHHS
3aHATUH C NMPUMEHEHHEM TEXHOJIOTUH JHUCTAaHLMOHHOTO OOYYEHHUS M CHCTEMbl AMCTAHIIMOHHOI'O
o0Oyuenus ynusepcuteta (C/1O mocnonurexa);

- BUJBI, COJEpXKaHWE M MOPSAOK INPOBEICHHMS TEKYLIEro KOHTPOJS YCIIEBAa€MOCTH B
COOTBETCTBUU C (POHJIOM OILICHOUYHBIX CPE/CTB;

- (hopMmy, cojiepKaHue U MOPSA0K IPOBEIEHHS TPOMEKYTOUHOM aTTeCTallMi B COOTBETCTBUU
¢ OHIOM OIEHOYHBIX CPEACTB, MpeaycMoTpeHHbIM PI1/].

6.1.4. JloBoguT OO0 CBENEHHUS CTYAEHTOB TpaUK BBIIOJIHEHUS Y4eOHBIX paboT,
npenycMorperssix PIII.

6.1.5. Heob6xonumo ¢ camMoro Havajga 3aHATHI PEKOMEHJIOBATh CTYIEHTaM OCHOBHYIO U
JIOTIOJTHUTEIIBHYIO JTUTEPATypy U yKa3zaTh MyTH JOCTYIA K HEH.

6.1.6. BHauane win B KOHIIE CEMeCTpa JaThb CIMCOK BOINPOCOB Ul TMOATOTOBKU K
POMEKYTOYHOM aTTecTanuu (3K3aMEeHY WK 3a4ETy).

6.1.7. Pexomennyercs ¢akt o3zHakomsieHHs cryaeHToB ¢ PIIJI u rpadukom paGoThl
MUCHbMEHHO 3a(UKCUPOBAThH MOJMUCHIO CTYJEHTA B JJUCTE 03HaKOMJIEHUs ¢ conepkanue PIT/I.

6.1.8. IlpenonaBarenu, BeAylMI JEKIHOHHBIE W MPAKTHUECKUE 3aHATHS, JOJKHBI
COTJIACOBHIBATh TEMATWYECKHH IUIAH TNPAKTHUYECKUX 3aHATHH, HUCIIONB30BaTh EIUHYIO CHCTEMY
0003HaueHH, TEPMHUHOB, OCHOBHBIX MOHATHH JUCIUIUINHBL.

6.1.9. [Ipy NOAroTOBKE K CEMHMHAPCKOMY 3aHATHIO 0 IEPEUHIO OOBSIBIEHHBIX TEM
IpernoaaBaTeNlo HeOOXOIUMO YTOYHUTH IUIAaH HUX MPOBEAEHHUS, NPOoAyMaTh (OPMYJIHUPOBKH U
coJiep’KaHue yueOHBIX BOIIPOCOB, BBIHOCUMBIX Ha 00CYKIEHIE, 03HAKOMUTHCS C IEPEYHEM BOIIPOCOB
110 TeME CEMHHapa.

B xone cemMuHapa BO BCTYIUTEIBHOM CIIOBE PACKPBITh MPAKTHUYECKYI0 3HAYUMOCTH TEMBbI
CEMHUHApPCKOI0 3aHATHUS, ONPENEIUTh MOPSAJOK €ro MPOBEIEHUS, BpeMsi Ha 0OCYXJEHUE Ka)J0Tro
yueObHoro Bompoca. [IpuMeHsiss (QpOHTaNbHBIM OHNpPOC JaThb BO3MOXHOCTb BBICTYNIUTh BCEM
CTYACHTaM, IPUCYTCTBYIOIINM Ha 3aHATHH.

B 3akimounTenbHOM YacTH CEMUHAPCKOTO 3aHATHUS CIIEIyeT MOJBECTH €r0 UTOTHU: JIaTh OIIEHKY
BBICTYIIJICHUH KaXKJIOTO CTYAECHTA U y4eOHOM IpYIIIBI B IIEJIOM. PacKpbITh MONI0XKUTENbHBIE CTOPOHBI
U HEJOCTaTKU MPOBEJIEHHOTO0 CEMUHAPCKOro 3aHsATHA. OTBETUTH HA BONPOCH! CTYJEHTOB. BrinaTh
3aaHMs JUI CAaMOCTOSITENIbHONW PabOThI IO OJATOTOBKE K CJIEAYIOIIEMY 3aHSATHUIO.

Bo3moxHO nmpoBeieHNe 3aHATHI U aTTeCTalllii B TUCTAaHIIMOHHOM (popmare ¢ MpUMEHEHHEM
CHCTEMBI TUCTaHIIMOHHOro o0ydeHus ynuBepcutera (CAO-LMS). Ilopsnok npoBeneHust paboT B
JUCTAaHIIMOHHOM (opMaTe YCTAHABIIMBAETCS OTACIbHBIMH DPACIOPSDKEHUSMU TMPOPEKTOpa IO
yueOHoIi paboTe U/ Uiu IEHTPOM y4eOHO-METOINYECKO PabOTHI.



6.2 MeTozmquKne YKazaHus 1Jisd oﬁyqamumxca 0 OCBOCHHUIO U CHUIIINHBI

6.2.1. CTyaeHT ¢ caMoro Hayajia OCBOCHUS AMCIUILIMHBI TOJDKEH BHUMATEIbHO 03HAKOMHUTCSI
¢ paboueii mporpaMMoi JUCIUILTAHBIL.

6.2.2. CTyneHTy HEOOXOIUMO COCTaBHTh JJisi ceOsl rpaduK BBIMOJIHEHUS y4eOHBIX PadoT,
npenycMoTpeHHbix PIIJ] ¢ yuérom TpeOoBaHUM ApYruX IUCHUIUIMH, U3y4aeMbIX B TEKYLIEM
ceMecTpe.

6.2.3. [Ipu mpoBeneHNH 3aHATHI U MPOLEAYpP TEKYIIeH M MPOMEKYTOUYHON aTTECTAIMU C
UCIOJIb30BAHUEM HHCTPYMEHTOB MH(OPMALMOHHON 00pa3oBaTenbHOM cpelapl AMCTAaHIIMOHHOIO
oOpazoBanusi ynuBepcutera (LMS wMocmonmuTexa) Kkak BO BpeMs KOHTAKTHOM paboOThl ¢
npernojaBaTesaeM, Tak M BO BpeMs CAMOCTOSTENIbHOM pabOThl CTYIEHT JOJDKEH O0ecledyuThb
TEXHUYECKYI0 BO3MOXKHOCTb JMCTAaHLUMOHHOIO IIOJAKJIIOUEHUS K CHUCTEMaM JIUCTAaHLIMOHHOIO
oOyuenust. [Ipy OTCYTCTBMM TakoH BO3MOXKHOCTH OOCYAMTb CUTYallMI0 C IIperojaBaTesieM
JVCIIATUTAHBL.

6.2.4. CamocrosiTenbHasi paboTa SBISETCS OOHUM K3 BUIOB Y4eOHBIX 3aHATUH. llenb
CaMOCTOSITENILHON paboThl — NPAKTUUECKOE YCBOEHUE CTYJIEHTaMHU BOIIPOCOB, pacCCMAaTPUBAEMBIX B
npolecce U3y4eHus AUCLHUILINHBL.

Buibl BHEayAMTOPHOIN CaMOCTOSITENIbHOM paOOTHI:

- CAaMOCTOATEJIBHOE U3YUYEHHUE OT/IEIbHBIX TEM AUCHUILUINHBL;

- MOJITOTOBKA K JICKIIHOHHBIM 3aHITHSM;

- IOJITOTOBKA K CEMUHApaM U IMPAaKTUYECKUM 3aHATHM;

J1J1s BBITIOTHEHHMSI JTFOOO0TO BUa CAMOCTOSITEIILHON paboThl HEOOXOAMMO TPOUTH CIICTYIOIINE
STarbl:

- OIIPEJIEIEHNE LIEJIU CaMOCTOSTENbHON PabOThI;

- KOHKpETH3alus 03HaBaTeNIbHON 3aj1auy;

- CaMOOLIEHKA TOTOBHOCTH K CAMOCTOSITEJIbHOM padoTe;

- BEIOOp a/1eKBaTHOTO crioco0a IeHCTBHS, BEAYIIEr0 K PELICHUIO 3a/auy;

- IUTaHUPOBAaHUE PAaOOTHI (CaMOCTOSATEIHHON UITH C TOMOLIBIO PENO/IaBaTeNs ) HaJl 3a/IaHUEM;

- OCYILIECTBJICHHE B TPOILIECCE BBINOJHEHHUS CAMOCTOSTEIbHONM pabOThl CAMOKOHTPOJIS
(MpOMEKYTOYHOI'O U KOHEUHOT'0) PE3yJIbTaTOB padOThI, U KOPPEKTUPOBKA BBIITOJIHEHUS PaOOTHI;

- penexcus;

- IPE3EHTAIU CAMOCTOATEIbHOU PabOTHI.

1. DoH/1 OLICHOYHBIX CPEICTB

7.1 Metoabl KOHTPOJISI M OLICHUBAHMS Pe3yJIbTATOB 00yUeHUs
I[J'IH KOHTPOJIA YCIICBAEMOCTH N KQ4Y€CTBAa OCBOCHHA AU CIHUIIIIMHBI HﬁCTOSIHICfI HpOFpaMMOﬁ

MIPETYCMOTPEHBI CIEAYIOIINE BUABI KOHTPOJIA:
- KOHTPOJIb TEKYIIEeH YCIIeBaeMOCTH (TEKYIIHI KOHTPOJIb);
- MPOMEIKYTOYHAs aTTecTanus (IK3aMeH).

7.2 1lkana u KpUTEpUHN OLEHMBAHUS Pe3yJIbTATOB 00y4YeHHs NIPH
NPOBeICHUH NMPOMEKYTOYHOM aTTecTalun

IlIkana ouenueanus Onucanue
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OTJIINYHO

Beimonnenst Bce  BuABl  y4eOHOH ~ paloThl,
NPEeJyCMOTPEHHbIE  y4eOHbIM  IJIaHOM.  MarucTpaHT
JIEMOHCTPUPYET COOTBETCTBUE 3HAHHMM, YMEHHI, HABBIKOB
NPUBEICHHBIM B  TaOiMIax TOKa3aTeled, Oomnepupyer
NPUOOPETEHHBIMU  3HAHUSAMH, YMEHHUSMH, HaBbIKaMH,
MIPUMEHSAET UX B CUTyalUsAX MOBBILIEHHOUN cnoxkHocTU. [Ipn
3TOM MOTYT OBITh JOMYILIEHbl HE3HAYUTENbHbIE OIIUOKH,
HETOYHOCTH, 3aTPYAHEHUS NPU AHATUTUYECKUX OINEpPaLUsX,
[IEPEHOCE 3HAaHUM M YMEHUH Ha HOBbIC, HECTAHJAPTHHIE
CUTYalUH.

Xopomo

Bbimonnensl  Bce  BuAbl  yueOHOH  paloThl,
IPEJyCMOTPEHHbIE  y4eOHbIM  IJJaHOM.  Marucrpast
JEMOHCTPHPYET  HEIMOJHOE, IMpPaBHIbHOE COOTBETCTBUE
3HAaHWW, YMEHUM, HaBBIKOB IPUBEACHHBIM B TaOIMIAX
mokaszaresiei, Ju00 eciau Mpu 3TOM OBUTH JOMyIIEeHBl 2-3
HECYIIECTBEHHBIEC OIITMOKH.

Y 10BIIETBOPUTEIBLHO

BeimonHenst Bce  BuABI  y4eOHOH  paloThl,
IpPENyCMOTPEHHbIE ~ y4e€OHBIM  IJIaHOM.  MarucrtpaHt
JEMOHCTPHUPYET COOTBETCTBUE 3HAHUM, B KOTOPOM OCBELICHA
OCHOBHas, HanOoJee BaKHAS YacTh MaTepuaia, HO MPH 3TOM
JIONyLIeHa OJIHa 3HAYUTEIbHAsl OIIMOKA UM HETOYHOCTb.

HeynosnersopurensHo

He Bwimmonnen oauH wunu Oosiee BUIOB Y4eOHOMU
paboThI, MPEAYCMOTPEHHBIX yU4E€OHBIM TIJIaHOM. MarucTtpant
JIEMOHCTPHUPYET HETOJIHOE COOTBETCTBHE 3HAHUM, YMEHUH,
HaBBIKOB  TMPUBEJCHHBIM B  Ta0dWIaX  TOKa3aTeleH,
JIOTIYCKAIOTCS ~ 3HAUUTENbHBIE  OIIMOKH,  TPOSBISETCS
OTCYTCTBHE 3HaHWM, YMEHHIA, HABBIKOB I10 PsAy MTOKa3aTesei,
MarvuCTpaHT HUCHBITBIBACT 3HAYUTCIBHBIC 3aTPYAHCHUA IIPpH
OIICPHUPOBAHUU 3HAHUAMU W YMCHHAMMU IIPU UX TICPCHOCEC HA
HOBBIC CUTYyallUH.

7.3  OueHo4YHBIE CpeCTBA

7.3.1. Texynmii KOHTPOITh

Bupg paboTsl @dopmMa OTYETHOCTH M TEKYIIET0 KOHTPOJIS

KomnokBuym OTMmeTka B OKypHaJe TMperoaaBaTelieM o
HPUCYTCTBUH u aKTUBHOM y4acTUH
obOyyJaromerocs Ha 00CYXICHUHN TEMBI
KOJUIOKBHUYMa. TeMbl s  KOJUIOKBUYMOB
COOTBETCTBYIOT TEMaM CEMHHAPCKUX 3aHATHH

Pedepar OdopmiieHHBII pedepar C OTMETKOM

npenoaaBareyid  «3a4TCHO», IIOATOTOBJICHHAA
MNpe3CHTaurd IO TEMC peq)epaTa, OTMCTKaA
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IpernojaBaTeeM B JKypHaJe O BBICTYIJICHUH
oOyuaromierocsi Ha 3aHsATHH. Tembl pedeparoB
IpPE/ICTaBICHbB B MNPWIOKEHHH 2 K padoueit
nporpamme

7.3.2. [IpomexxyTo4Has aTTecTarus

[TpomexxyTouHass artecTauusi - (9K3aMeH) MPOBOJMTCS IO OwmieraM B yCTHOW (opme.
PernameHnT npoBeneHuUs aTTeCTalUN:

- BpeMsl JUIs IOATOTOBKH OTBETA Ha BONPOCH! He Oosee 40 MUH.;

- BpeMsl Ha OTBET Ha 33/1aHHbIe BOMPOCH He Oosnee 10 MuH.

buner cocTouT U3 Tpex TEOPETHYECKUX BOIPOCOB.

[lepedyeHp BOPOCOB K 3a4eTy MPUBEACH B IPUIOKEHUH 2 K pabodeil mporpaMmme.



TeMmaTH4yecKuy MmJIaH ANCIHUIIJINHBI ((MCTOIIOJIOFI/IH Hay‘lHO-I/ICCJIeI[OBaTeJILCKOﬁ ACATCIABHOCTH 110 HATIPABJCHUIO

NOATOTOBKH

[Tpunoxenue 1

22.04.01 «MaTtepuaJioBeieHre U TEXHOJIOTHHA MATEPHATOB)

(marucrp)

n/n

Pa3zpen

Cemectp

Henensn

cemecTpa

Buabl yueOHoii padoThl,
BKJII0OYAsl CAMOCTOSITEIbHYIO
padoTy CTy1eHTOB,

U TPY/10eMKOCThb B Yacax

Buabi camocTosiTeJIbHOM PadoThI
CTY/JAE€HTOB

®opm

aTTecT
anuu

1 1(1:/ Jla6 | CPC | KCP

K.P. | K.II. | PT'P | Pedepar | K/p

9

3

Tpetnii cemecTp

Beenenue

CoBpemeHHbIe TPOOIIEMBI
MaTepHaJIOBEICHHUS.
MarepuanoBeieHle U IPUMEHEHHE
matepuaio. Heo6xonumocTth
CO3/1aHMSI HOBBIX MaTepUaJioB

TexHu4eckue MmaTepuabl
Knaccugukanus matepuaios.
Knaccugukarus no ctpykrypHoMy
npusHaky. Kpucrammmueckne
matepHaibl. Hekpucraminyeckue
maTepuaibl. Kinaccudukanus no
Ha3zHaueHHo. KOHCTpYKIIMOHHBIE,
AIIEKTPOTEXHUYECKHE,
TpUOOTEXHUYECKHE,
UHCTpYMEHTaJIbHbIE, pabouue Tena,
TOIUINBO, TEXHOJOTrn4ecKue. bassl
JAHHBIX 110 MaTepUalIaM.
Homenknarypa marepuasos.
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Cemunapckoe sanamue
«Knaccugurayus mamepuanosy

IpuHuunbl BbIOOpa U pa3padoTKu
MaTepuajIoB c 3a/IaHHBIMH
CBOMCTBAMH

OcHOBHBIE 3Tarnbl BHIOOpA WU
CO3aHMs MaTepuana. AHaIN3
YCJIOBHM pabOTHI U3aenus. AHAIN3
TEXHOJIOTUHU U3TOTOBIICHUS U
00paboTKy u3nenus. AHaIN3
KOHCTPYKIIUU U COBMECTHOTO
NEHCTBUS KOHCTPYKTHBHBIX
371eMEHTOB. TexXHUKO—
IKOHOMHYECKast 3PPEKTUBHOCTD.
JloCTymMHOCTh ¥ TEXHOJIOTUYHOCTh
MarepuasioB. DopmynupoBanue
TpeOOBaHUl K MaTepuaty U ero
cBoicTBaM. BriOop marepuana.
OCHOBHBIE U OTPaHUYHBAIOIINE
CBOICTBA.

Cemunapckoe 3anamue « Ocnognble
amanwvi 8b100PA UIU CO30AHUS
mMamepuanay

Mexannuyeckue CBOlicTBa
MaTepHajIoB

VYrnpyrue cBoicTBa.
XapaKkTepUCTUKU TEXHUYECKOU
MIPOYHOCTH MaTepHasioB (TIpeen
IIPONOPLUUOHAIBHOCTH, IIPEAEI
YIPYTOCTH, NPEIEN TEKYyUECTH,
IIpeJieN MPOYHOCTH).
XapakTepUCTUKN AMHAMUYECKON

5-6
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IPOYHOCTU. XapaKTEPUCTUKU
YCTAJIOCTU. XapaKTEPUCTUKH
JUINTEJIbHOW IPOYHOCTH. TBEpIOCTb.
TpuboTexHUYECKHE XapaKTEPUCTUKU
(M3HOCOCTOMKOCTb,
npupabaThIBAEMOCTb, KOYPPHUIUEHT
TPEHUSA).

Cemunapckoe 3ansamue
«Mexanuueckue ceoticmea
Mamepuanosy

Pduznueckne CBOMCTBA
MaTepuaoB.

TemnepaTypHble XapaKTepUCTUKH.
7KapocToUKOCTB, KapONpOYHOCTb,
XJIAAHOJIOMKOCTB, TEIIOBOE
pacumpeHue, TerI0eMKOCTb,
TEIJIONPOBOJHOCTb. DIEKTPUUECKUE
CBOICTBa MAaTEPHUAJIOB.
DIIEKTPONPOBOIHOCT,
CBEPXIPOBOUMOCTh. MarHuTHbIE
cBoiictBa. [lapamarueTuku,
(beppomMarHeTHk,
aHTHUeppoOMarHeTHKU. MarHuTHas
uHaykiusa. Kosprutusaas cuna.

7-8

Cemunapckoe 3ansamue
«Duzuueckue ceolcmea
Mamepuanoey

Biausinue oxkpy:xawouiein cpeabl Ha
NOBe/IeHue MartepuaJa npu
IKCILTYATALMH
PU3NKO-XUMHUYECKUE OCHOBBI
B3aUMOJICUCTBUSI ~ MAaTEpPHATIOB  C
oKpyarwmie cpegoil. OCHOBHbBIE

9-10
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noHsTust u onpenenenus. Kopposus

METAaJIJIOB. Knaccuduxanums
npoueccoB  koppo3uu. Kopposus
KEePaMUYECKUX MaTepUaJIoB.

JlecTpyKiusi HOJTUMEPOB.

Cemunapckoe 3auamue «Kopposus
Memannosy

Metoabl n3yueHHus CTPYKTYPbI
MaTepHAJIOB

OO01as xapakTepUCTHKA YPOBHEN
CTPYKTYPHOI OpraHu3anuu
MarepuanoB. Meroasl n3ydeHus
CTPYKTYpPbl. MakKpOCTPYKTYpPHBIii
a"anus. OnTudueckas MHKPOCKOIIHA.
DNEKTPOHHAs: MUKPOCKOIIUSI.
IIpocBeunBaromas MeKTPOHHAS
MuKpockonus. Pactposas
SJICKTPOHHAA MUKPOCKOITHS.

11-12

Cemunapckoe 3anamue « Memoowl
U3Y4eHUus CmpyKmypol Mamepuanosy

IIpocBeunBaromas 3JIeKTPOHHAA
MMKPOCKOINHSA

[Tpuniun paboThl 3JEKTPOHHOTO
IIPOCBEYMBAIOIIET0 MUKPOCKOIIA.
Merozbl 31EKTPOHHO-
MHUKPOCKOITMYECKOTO HCCIIEAOBaHUS.
Kocsennslii Meton. [omynpsmoit
Metoa. [Ipsamoit metoa. Kontpact Ha
AJIEKTPOHHO-MUKPOCKOIINYECKOM
M300paXeHUH TOHKOU (posbru.
[IpuMeHeHne MeTo1a TOHKUX (HOJIbT

13-14
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B [IDM nns peuienus 3a1a4y
MaTepuaioBeIeHUs. AHAIU3
MUKpOIU(PPAKIHOHHBIX KAPTHH.
[TonsiTue 0OpaTHOI peIIETKH U ee
CBsI3b C AneKTpoHorpammoit. Cdepa
OTpakeHUs U Au(paKIInOHHAs
KapTuHa. Pacyer anekTpoHOrpaMm.
OnpeneneHne OpueHTUPOBKH 3€pEH
B KPUCTAJIJIE C TOMOIIBIO0 TOUYECUHOMN
AIIEKTPOHOTPAMMBI.

CeMMHClpCKOe 3arAamue
«Hpoceeuueammaﬂ JJIEKMPOHRHAA
MUKDOCKONUA)

PacrpoBas 31eKTpOHHAsA
MHKPOCKOIHS

[Tpunumn paboTsl pacTpoBOro
AJIEKTPOHHOI'0 MUKPOCKOIIA.
BzaumopeiicTBue 3IEKTPOHHOTO
nydka ¢ BenecrsoM. OCHOBHBIE
MEXaHU3MbI B3aUMOJICUCTBUSA
JJIEKTPOHHOIO ITy4Ka C BELIECTBOM
MUIIEHU. BUIbI M31y4eHnn,
npumensieMble B POM. JleTekTopbl
YaCTHUIL ¥ U3IIYYCHUN U PEXKUMBI
paboThI pacTPOBOTO NEKTPOHHOTO
MUKpocKora. Pa3pemaromas
CIIOCOOHOCTB PacTPOBOTO
3JIEKTPOHHOTO MUKPOCKOIIA.
KoHcTpykius pactpoBoro
AIIEKTPOHHOI'O MUKPOCKOIIA.
ITpenmymiectBa u HepocTaTku POM.

15-16

CeMuH(lpCKOG 3arAamue «Pacmpoeaﬂ
QJIEKMPOHHAA MUKDOCKONUAY
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10.

®paxkrorpadpuyeckuii aHajau3
Knaccudukanus nznomos. [lopsaok
IIPOBE/ICHMS UCCIIEIOBAHUS.
MakpOoCTpyKTypHBIN aHAJIN3.
MUKpOCTPYKTYpPHBIA aHAIU3
U3JIOMOB. BsA3kuii u310M. Xpynkui
n3soM. KBa3uckon. Y cTanocTHBIM
n3sioM. CMeIIaHHbIN U3JIOM.

17-18

Cemunapckoe 3ansamue
«Dpaxmoepaguueckuil anaiuz»

Bcero yacoB nmo jucuMIInHe

18

36

90
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POHAOHNEHOYHBIX CPEACTBIIO JUCIUIIJIMHE

«MeToa0J10THSl HAYYHO-UCCJIe0BATEIbCKOM AeATeIbHOCTID)
Hanpasnenue noarotoBku
22.04.01 MaTepuajioBeJleHHE U TEXHOJIOTMHA MATEPHUAJIOB
O6pa3zoBarenpHas mporpamma (mpoduib MOATOTOBKH)
TexHo0rNsi 0MOCOBMECTHUMBIX MATEPHAJIOB
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Tembl pedepatoB

[TosryueHne TOHKHMX IUIEHOK PAa3JIMYHOTO XMMUYECKOI'O COCTaBa

Tepmuueckoe MoubuUIMpOBaHNE OMHAPHBIX CUCTEM

HccnenoBaHue 3JIEMEHTHOIO XMMMUYECKOIO COCTaBa IUIEHOK PEHTIE€HOCIEKTPAIbHBIM
METO10M

HccnenoBanue Makpo- 1 MUKPOCTPYKTYPbI (MeTayuIorpapuuecKuil ananms).

Metonbl HaHECEHUS TIEHOK

DNEKTPOHHAs MUKPOCKOIUS KEPAMUUECKUX MaTEpUaoB

PeHTreHOCTpyKTYpHBIHM aHAJIN3 KEpAMUYECKUX MaTepHUajIoB

Onepanyu konudecTBeHHON Metamtorpaduu. OCHOBHBIE TEOMETPUUECKUE THITBI CTPYKTYP
HccnenoBaHue 3JIEMEHTHOIO COCTaBAa KOMITO3UIIMOHHBIX MaTepHaIoB

. Meronpl KonMMYecTBEHHOW Merauiorpadguu. AHaIM3 OPUEHTHPOBAHHOM CTPYKTYPBI

KOMIIO3ULIMOHHBIX MaTepUaJIOB
Moudukarys CTpyKTypbl MaTepraia BBEJCHHEM HAaHOAUCIIEPCHBIX MOAM(PHUKATOPOB
Bausinue MmoaudukaTopoB Ha TpPUOOTEXHUYECKHE CBOMCTBA TOJUMEPHBIX KOMIO3UIIMOHHBIX
MaTepHUaoB

Bausiaue Monm¢pukaTOpoB Ha MEXaHHYECKHE CBOWMCTBA MOJMMEPHBIX KOMIO3MIIMOHHBIX
MaTepHUaoB

[TpuMeHeHue pacTpOBO MUKPOCKOIIUH JIJIsl HCCIIEI0OBAHUS H3JIOMOB Pa3pyLIEHHbBIX 00pa3LoB
ATA (nmuddepeHnuanbHplii TEPMUYECKUH aHaIM3) KEPaAaMHUYECKHMX U KOMITO3UIIMOHHBIX
MaTEepUasoB.

BnusiHue sHeprum ynbTpa3BYKOBBIX KOJIEOAaHMH Ha CTPYKTYpy U CBOMCTBA IOJIMMEPHBIX
KOMIIO3ULIMOHHBIX MaTepUaJIOB

@pakTaNbHBIA aHATU3 B METAIJIOBEZICHNH, chopmynupoBanHbiii b. Manaens0poTom.
@pakTaabHbIM aHAIU3 B METAJUIOBEACHHUH - «KOBEp CepIIMHCKOTo»

®paxranabHas pa3MEpPHOCThb

@pakTalbHBIi aHAJIN3 B METAJUIOBEACHUU - CHeXHMHKH (QoH Koxa. OnucaHusi CHeXHHKH C
MOMOIIBIO (PpaKTATLHON T€OMETPUHU

JluHaMuyeckue HUCHBbITaHMS Ha M3ru0 O00pa3sloB C HAJAPE30M KepaMUYeCKUX |
KOMITO3UIIMOHHBIX MaTEPHUAIIOB. .

Mertonbl TeopeTHyecKoro 0000IIEeHUs SMITUPUIECKON HH(OpMaIK

Hccenenoanue BBICOKOTEMIIEPATYPHOM KOppO3uu MEXaHUYECKUX MTOKPBITHH,
c(OpPMHPOBAHHBIX HOHHO-TIJIA3MEHHBIM METOJIOM

®opmupoBaHue MPOBOJALINX MOKPHITUNA U3 MEIU U cepedpa Ha TUAIIEKTPUUECKON TOTOKKE
METOJ0M MarHEeTPOHHOI'O PaCIbUICHUS

CniocoOblI 3a1IUThl OT KOPPO3UU HA CTAJIUU MPOEKTUPOBAHUS KOHCTPYKIIUU (U3/1€TIHS)
BausiHue HaHOpa3MepHBIX MOJU(PHUKATOPOB HAa CTPYKTYPY MOJMMEPHON MaTpPHUIIbI
JecTpykuus u cTapeHue oJIuMEPOB.

®dusnueckue METoAbl UCCIeNOBaHUA. TepMuuecKui aHanu3. JWIaTOMETPUYECKUNA METOJ.
MarHuTHbI aHAJIHU3.

OCOOEHHOCTH CTPYKTYPBI U CBOWCTB HAHOKPUCTAUTMYECKUX MaTepHAaJIOB

Meron ckaHUPYIOWIEH 3JIEKTPOHHON MUKPOCKOITHH

Meroauku U3MEpPEHHs CBOWCTB IIOPOLIKA. YJelbHas IOBEPXHOCTb. Peosnoruyeckue
XapaKTEPUCTUKH ITOPOIIKA.

PEeHTreHOCTPYKTYpHBIN aHAIN3 KEPAMUYECKUX MAaTEPUAIIOB.

PeHTreHocneKkTpaibHbIN aHAIN3 KEPAMUYECKUX MAaTEPUAIIOB.

PentrenodasoBblii aHATN3 KEPAMUYECKUX MAaTEPUAIOB
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Bonpocsl K 3Kk3amMeny

[TosrydyeHne TOHKHMX IUIEHOK PA3JIMYHOTO XMMHUYECKOIO COCTaBa

Tepmuueckoe MoupUIIMPOBaHNE OMHAPHBIX CUCTEM

HccnenoBanue 3JIEMEHTHOIO XMMHMYECKOTO COCTaBa IUIEHOK PEHTICHOCHEKTPAJIbHBIM
METOA0M

HccnenoBanue Makpo- 1 MUKPOCTPYKTYPbI (MeTayuiorpapuueckuil ananms).

Mertozabl HaHECEHHUS IUNIEHOK

DIEKTPOHHAs MUKPOCKOINS KEPAMUYECKMX MaTEPHUAJIOB

PEeHTIeHOCTPYKTYPHBIN aHAIN3 KEPAMUYECKUX MAaTEPUAIIOB

Onepanuu konndecTBeHHON Metaiorpaguu. OCHOBHbIE T€OMETPHUUECKUE TUIIBI CTPYKTYP
HccenenoBanue 3J1EMEHTHOIO COCTaBa KOMITIO3UIIMOHHBIX MAaTEPUAIIOB

Mertonbl KOJIMYECTBEHHOW MeTauiorpaguu. AHaIM3 OPUEHTUPOBAHHOM CTPYKTYpHI
KOMITO3HUIIMOHHBIX MaTepUaIOB

Moaudukanus CTpyKTypbl MaTepraia BBEICHUEM HAHOAUCIEPCHBIX MOIM(UKATOPOB
Bnusiare MmoaudukaTopoB Ha TPHOOTEXHUYECKHE CBOWCTBA IMOJIMMEPHBIX KOMITO3UITHOHHBIX
MaTEepUajIOB

Bnusane mMomndukaropoB Ha MEXaHWYECKHE CBOMCTBA MOJUMEPHBIX KOMITO3UIIMOHHBIX
MaTEepUajIOB

[TpumeHeHne pacTpoBO MUKPOCKOIINH JJIsl KCCIIEI0OBAaHUS N3JIOMOB pa3pyLIEHHBIX 00pa310B
ATA (nuddepeHunanbHplii TEPMUYECKUN aHaIM3) KEpaMMUYECKMX U KOMITO3UIIMOHHBIX
MaTepHaIOB.

BnusiHue sHeprum ynbTpa3BYKOBBIX KOJI€OaHMH Ha CTPYKTYpPY U CBOMCTBA MOJMMEPHBIX
KOMITO3UIIMOHHBIX MaTepUaIOB

OpakTanbHBIN aHATH3 B METAJUIOBEACHUH, ChopMyiupoBaHHblii b. Mannens0potom.
@®paKTaabHbIM aHAIU3 B METAJUIOBEACHHUH - «KOoBep CepIUHCKOT0»

®pakranabHas pa3MEPHOCTh

@®pakTanbHbIM aHATU3 B METAJUIOBEACHUM - CHEXKMHKU PoH Koxa. Onucanusi CHEXUHKHU C
HOMOIIBIO (PPAKTATIBHON FreOMeTpUH

Jlunamuueckue HCHbITaHUS Ha M3rH0 00pa3slloB C HAApPE30M KEepaMUYEeCKHUX U
KOMITO3UIIMOHHBIX MaTEPHUAIIOB. .

MeTto/1bl TEOpETHYECKOr0 000011IeHUs IMINPUYECKONH HH(OpMaLUN

Hccnenosanue BBICOKOTEMIIEPATYPHOMI KOpPpO3UH MEXaHUYECKUX MTOKPBITHH,
c(OpMUPOBAHHBIX HOHHO-TUIA3MEHHBIM METOJIOM

dopMHpoBaHUE IPOBOIAIINX MOKPHITUH U3 MU U cepedpa Ha IUIIEKTPHUUECKON MOTIOKKE
METO/I0OM MarHeTPOHHOI'O PaCIbUICHUS

CriocoOb!I 3aIUThl OT KOPPO3UH HA CTAJUH MIPOSKTUPOBAHUS KOHCTPYKLUH (M3eHs)
BnusiHue HaHOpa3MepHBIX MOAU(PHUKATOPOB HAa CTPYKTYPY HOTUMEPHON MaTPHUIIbI
JlecTpyKius U CTapeHHE MOJITUMEPOB.

Du3nyecKue METOJIbl MCCIeN0BaHus. TepMUUecKkuil aHanu3. J(MiiaToMeTpru4ecKuii METos.
MarHuTHbIN aHaIu3.

Oco0eHHOCTH CTPYKTYPbI U CBOMCTB HAHOKPUCTAITTMYECKUX MaTepHajIoB

Meroz CKaHUPYIOLIEH 2JIEKTPOHHON MUKPOCKOIIUU

MeTronvkn UM3MEpEeHHs CBOMCTB IIOpOIIKA. YJelbHas IOBEPXHOCThb. Peonormyeckne
XapaKTEPUCTUKH ITOPOILKA.

PeHTreHOCTpYKTYpHBIN aHAIN3 KEPAMUYECKUX MAaTEPHATIOB.

PeHnTreHocneKkTpanbHblil aHAIN3 KEPAMUYECKUX MAaTEPUAIIOB.

PenTtrenogasoBblil aHaIN3 KEpaMUUECKUX MaTepUajIoB



