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JIucT akTyaauzauuu padodeil nporpaMmmbl

Pabouas nporpamma nepecMoTpena, oocyxaeHa u o1oopeHa st peanusamnuu B 2023 - 2024
yueOHOM Tojy Ha 3acefannu kKadenpsl MHKUHUPUHT YHUKATHHBIX MAaTEPUAIOB U

[IpoTokon ot ___ 20 1. Ne

3aB. kadenpoii A.E. T'ynun

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u 0100peHa s peanusamnuu B 2024 - 2025
yueOHOM Troj1y Ha 3acefanunu kKadenpsl MHKUHUPUHT YHUKAIBHBIX MAaTCPUAIOB U

[Iporokonm ot ___ 20 . Ne

3aB. kadeapoit A.E. T'ynun

Pabouas mporpamma nepecMoTrpena, o0cyxieHa u ogoopena s peanusanuu B 2025 - 2026
y4eOHOM rojly Ha 3aceqanuu kadeapsl MHKUHUPUHT YHUKAIbHBIX MATCPHATIOB

IIpoTtokom or ___ 20 . Ne

3aB. kadenpoii A.E. T'ynun

Pabouas nporpamma nepecmotpena, o0cyxieHa 1 oo0peHa g peanusanuu B 2026 - 2027
yueOHOM Tojy Ha 3acefannu kKadenpsl MHKUHUPUHT YHUKATHHBIX MAaTCPUAIOB U

[Iporokonm ot ___ 20 . Ne
3aB. kadenpoii A.E. T'ynun




1 e ocBOeHUsI TUCHMILIHHBI (MOTYJI51)

Lenamu ocBoeHHsS MUCHUIUIMHBI «MeETOoAbl UCCIIETOBaHMS MATEpUAIIOB U IPOLECCOB)
SBIISIFOTCAL:

- pa3BUTHE Yy CTYAEHTOB JIMYHOCTHBIX KayecTB, a Takke (OpMHUpPOBAHUE
obuienpodeccuoHanbHON U MPOoheCCHOHATHFHON KOMIIETEHIIUN B COOTBETCTBUU C TPEOOBAHUSIMU
@I'OC BO no nanpasienuto noarotosku 22.03.02 Meramnyprus;

- IOJIy4eHHUe 3HaHUH 0 METOJIaX UCCIIEJOBAHMS MAaTepUAJIOB U MIPOLIECCOB;

- IOJIy4€HHUE MPAKTUYECKUX HABBIKOB Pa0OTHI Ha MCCIIEI0BATEIHCKOM 000pYI0BaHUH.

2 MecTo qucHHMILIMHBI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOil MPOrpaMmbl

JucuunianHa MeTosl UCCIeJOBaHUS MaTEpUAJIOB U MPOLIECCOB BXOAUT B 0053aTENbYIO
4acTh y4e€OHOTO I1aHa 00pa30BaTENbHON MPOTPAMMBI.

JUis ~ u3ydeHHss  JAMCUMIUIMHBL  HEOOXOOMMbI  3HaHHMS  (YMEHHs,  BIIQJCHUS),
c(OpMHUPOBAHHBIC B PE3YJIbTAaTEe U3YUCHHS JUCIUTUINH/ TPAKTHK:

Marepuanosenenue

®dusnka

DusnyecKass XUMHs

Mertpomorus, cTaHIapTU3anus U cepTr(UKanus

3Hanus (YMEHHs, BIAJCHHA), TIOJTYYCHHBIC TPU W3YYEHUU AAHHOW TUCHUIUIMHBI OyIyT
HEOOXO0IMMBI JUIsl U3yUEHUS IUCLUITIIMH/TIPAKTHK:

[TonroroBka Kk cade ¥ caada rocy1apCTBEHHOTO IK3aMEHa

[ToaroroBka K mporeaype 3alyThl U 3a1lUTa BBITYCKHON KBATU(UKAIIUOHHON paboThI

3 Komnerenuun odyuarwmerocsi, gopMupyembie B pe3y/bTaTe 0CBOEHUS

AMCIHMILUTHHBI (MOYJIs) ¥ IJIAHUPYeEMbIe Pe3yIbTAThI 00yYeHust

B pesynbpTare ocBOEHUS AUCHUILTUHBI (MOAYINA) «MeTo/bl NCCle0BAaHUs MaTepUaIoB U
HPOIIECCOBY 00yUarOUINICs T0JKEH 00J1a/1aTh CIEeYIOIIMMHA KOMITETeHIIUAMU:

KO,[[ HHAWUKATOpa I/IHI[I/IKaTop JOCTHIKCHHUA KOMIICTCHIIMH

OIIK-4 Crnoco0OeH mnpoBOOUTh H3MEpEeHUs U HaOmoAeHHs B cdepe NpodhecCHOHATBHOU
JesITeIbHOCTH, 00pabaThIBaTh U MPEJCTABIATH YIKCIEPUMEHTANIbHBIC IaHHbIE

OIlK-4.1 BriOupaer v npuMeHsieT METO/bI U CPEJICTBA U3MEPEHUS JUIsl ONpeaeIICHHS
CBOMCTB MaTEpHUAJIOB U U3/ICIUN U3 HUX
OIIK-4.2 [IpoBOANT 3KCIEPUMEHTAIBHBIE HCCIEAOBAHUS WU HCIOJIB3YET OCHOBHBIE

OpHUEMBI 06Da6OTKI/I U IIpEACTaBJIICHUSA TTOJYUYCHHBIX JAaHHBIX




4. CTpyKTypa, 00H€M M cofepKaHue THCHHILIHHBI (MOTYJI51)
OO0miasi Tpy1I0€MKOCTh JUCIUIUIMHBI cOCTaBiisieT 4 3aueTHhIX eauHull 144 akan. 4acoB, B TOM

YHHUCJIC:

— KOHTaKTHas pabora — 76,1 akaj. yacos:
— ayauTopHas — 72 aKajl. 4acos;

— BHeaynutopHas — 4,1 akaj. yacos;
— caMmocTosTenbHas paboTta — 32,2 akaj. 4acos;

— B (hopMe mpakTuiecKoii moarotroBku — 0 akaj. yac;
— IMOATOTOBKA K dK3aMeHy — 35,7 akaj. Jac

dopma aTTecTaluy - SK3aMEH

AynuTtopHast

=
s g
o KOHTaKTHas padota = z
= S Bu dopma TeKyIero KOHTpOoIs
Paszen/ Tema £ (B akax. yacax) g > bis 3 p 101 p Kox
g % ©O| caMOCTOATENBHOH yCIIeBaeMOCTH 1
JMCIIATUTHHBI S S = . KOMITIETEHIIIH
3 o = paboTHI POMEKYTOUHOH aTTeCTalum
na6. [mpakt.| € &
Jlek. < <
3aH. 3aH. [§ o
1.
11 Uzyuenne
: Hay4YyHOU U
Krnaccndpuxanus Y .
MaTepuaioB u yuebroit
OCO6Ie)HHOCTI/I 5 4 2121 5 fMTEpaTypel, Pedepar u mokia, OlK-4.1,
HaIlucaHue P A A OIIK-4.2
MCCIIeI0BaHHUS
pedepara.
Pa3IMYIHBIX
IToaroroska
MaTepualioB
JIOKJIaja.
Hroro no pazueny 4 2121 5
2.
3amura 1a00paTopHBIX paboT:
2.1  Onruueckas, «M3ydyenue yctpoiicTBa 1
NPOCBEYHBAIONIAs U TPUHIIAIIOB pabOTHI
CKaHUPYIOIIast CTEPEOMHKPOCKOIIaY,
IToxroroska k o
(pactpoBasi) «M3y4yenue yctpoiicTBa 1 OIlK-4.1,
10 | 8/2,41 5 | maboparopHbIM
3JIEKTPOHHAS, aGoram 1-3 NpUHIMNOB paboTsl pactpoBoro|  OITK-4.2
CKaHUPYIOIast pado 3JIEKTPOHHOTO MUKPOCKOTIaY,
30H/10Bas «CxkaHupyomas 30H10Bast
MHKPOCKOTIUS 5 MHKPOCKOTIHsY. Pemenne
tectoB 1-3.
2.2 MeTtonasl
ornpeeneHus Ioaroroska k | 3amura naboparopHoit paboOTHI: OTK-4.1
pa3mMepoB 2 8/41 5 nabopaTtopHOi «KonnuecTBeHHbIH aHaNN3 OIK 4 2’
CTPYKTYPHBIX pabote 4 NapaMeTpoOB MUKPOCTPYKTYPBI» '
9JIEMEHTOB
HWroro no pasmeny 12 | 16/6,41 10




3.1 PeHTreHoBCKHE

IloaroroBka k

3amura 1a00paTopHOi paboThl

METOIbI 4 2121 5 naboparopHoil | « MUKPOPEHTI€HOCHIEKTPATbHBIH OIIK-4.1,
OIIK-4.2
UCCIICIOBaHUS pabore 5 aHanu3y. Perienue tecra 4.
3amniura 1a00paTopHBIX paboT:
«O1eHKa MEXaHUUECKUX
CBOICTB cTanu (MCTbITAaHUE HA
3.2 Wcnbitanus IMoaroroska k .
pacTsDKeHue, yAapHbIH U3rHo, OIIK-4.1,
MEXaHNYECKUX 4 12/411 5 | naboparopHbIM
M TBEPAOCTh U MUKPOTBEPAOCTH)»,|  OIIK-4.2
CBOWCTB paboram 6-10 .
«KomudecTBeHHBIN aHATH3 OJIN
BSI3KOM COCTaBJIAIOIIEH
uznomay. Pemenue Tecra 5.
5
3.3  Tepmuueckue 3amura 1a60paTopHOi paboThI:
[Toaroroska x N
METOIbI N «JlumaroMeTpuuecKuil aHamu3 OIlK-4.1,
4 2 2 J1abopaTopHOH .
WCCIIEZIOBAHUS CTPYKTYPHBIX IIPEBPALICHAN B OIIK-4.2
pabore 11
MaTepHanoB CTaNSX»
Wzyuenue
Hay4HOH U
yueOHO
3.4 CrhexTpaibHbIit JUTEpaTyphl, OIlK-4.1,
aHaJ3 MaTepuaoB 4 3.2 HalUCAaHUE Pegepar u oiran OIIK-4.2
pedepara.
[Toaroroska
JIOKJIaia.
Hroro no pazneny 16 | 16/6U 15,2
4.
N3yuenue
Hay4HOHU U
a1 yueOHoi
' JTUTEpaTyphl, OIlK-4.1,
Hepazpymwatomue | 5| 4 2 2 HAIHCARIE Pedepar OIK-4.2
MCTOAbI KOHTPOJIA
pedepara.
[Toaroroska
JoKIaza
Hroro no pazueny 4 2 2
HWrtoro 3a cemectp 36 |36/14,4U 32,2 JK3aMeH
Wroro mo mucuumaune | 36 36/14.4 32,2 9K3aMeH

n




5 O6pa3oBaTeibHbIE TEXHOJIOTHH

JIist  yCBOGHHMSI CTyIEHTaMH 3HaHHH MO JUCHHUIUIMHE «METOAbl HCCIIeTOBaHUS
MaTCpuaioB U IPOLHCCCOB» MPHUMCHANOTCA TpaJuIUOHHAAd W KOMICTCHTHOCTHO-MOAYJIbHAA
TEXHOJIOTUH OOydYeHHs, BKIIOYAONMEe B ceOsf OOBSICHCHHS NpernojaBaTeis Ha JICKIHSIX,
CaMOCTOSTEIIbHYIO Pa0OTy ¢ y4eOHOU U CIIPABOYHOM JTUTEPATYPOH 110 JUCIUILINHE, BHIMTOJTHCHUE
71a00PaTOPHBIX PAOOT MO METOANYECKUM YKA3aHHSIM H T.II.

B xauecTBe HHTEPAKTUBHBIX METO0B O0YUCHUS HCIIOIB3YIOTCS:

- omepexaroias caMOCTOsATeNbHAs pabota M paboTa B KOMaHJE MpPU BbIMOJHEHUH
1a00paTOPHBIX padoT;

- mpobaeMHOe 00y4YCHHE TPHU MOUCKE MH(POPMAIMOHHBIX HCTOYHHKOB, COCTABICHHH U
HaIltMmCaHumn pe(bepaTa 110 NOJYYCHHBIM UHAWBUAYAJIbHBIM 3a1IaHUSAM.

CamocrosiTenbHas paboTa CTYICHTOB HAlpaBlicHa Ha 3aKpPEIUICHHE TEOPETHYECKOIO
MaTtepuaga, H3JI0KEHHOrO IperojaBareyieM, Ha HNpopabdOTKy TeM, OTBEACHHBIX Ha
CaMOCTOSATENILHOE U3yYECHHUE, Ha MOATOTOBKY K JJADOpATOPHBIM 3aHITHAM, HalkcaHue pedepara,
IMOATOTOBKY K KOHTPOJIbHBIM pa60TaM 1 UTOIOBOMY 3K3aMCHY 110 AUCHHUIIJIMHE.

6 YueOHo-MeTOAHYECKOE 00ecTieueHe CAMOCTOSITe/IbHOI PadoThl 00y4YaloIMXCsl
[TpencraBieno B npuaoxenuu 1.

7 OueHoYHbIE CPeICTBA /1JIs1 IPOBeAeHUs TPOMEKYTOYHOM aTTecTalun
[IpencraBieHsbl B IpUIOKEHUU 2.

8 Yue6Ho-MeTonMuecKoe 1 HHGOPMAIIMOHHOE ofecnedeHne THCHUILTHHBI (MOTYJIsl)

a) OcHOBHas JJUTEpPaTYypa:

1. KontoxoB, B. 0. Meroasl uccienoBaHusi mMaTepuagoB M IMPOIECCOB : ydeOHOE
noco6ue st By3oB / B. 0. Kontoxos, U. A. 'oronanze, 3. B. Mypra. — 2-e u3j., ucnp. 1 J101. —
MockBa : WUzmarensctBo [Opaiit, 2019. — 226 c. — (Vuusepcurersl Poccum). — ISBN
978-5-534-05475-0. — Tekcr : onekrponnsit // DOBC IOpaiir [caiit]. — URL:
https://urait.ru/bcode/439014 (mnata oopamienus: 22.06.2022).

2. CyBopoB, J. B. MarepuanoBezieHne: METOJIbl UCCIIEAOBAaHUS CTPYKTYPBl U COCTaBa
MaTepHajaoB . yueOHOe mocobue sl akajeMuueckoro Oakamaspuarta / D. B. CyBopoB. — 2-¢
u3f., nepepab. u gom. — Mocksa : UsnarensctBo FOpaiit, 2019. — 180 c. — (Bsicmee
obpazopanue). — ISBN 978-5-534-06011-9. — Tekcr : anextponnsiit // DBC FOpaiit [cait]. —
URL: https://urait.ru/bcode/438493 (nara obparmenwus: 22.06.2022).

0) JlonmoTHUTE/IbHASI JIUTEpPATypa:

1. MexaHn4ecKue CBOHCTBA METAJUIOB : CTATHYECKHE UCIIBITAHUS | yueOHoe mocodue / B.
C. 3omotopesckuii, B. K. IloptHoii, A. H. Cononun, A. C. IIpocBupsikoB. — Mocksa : MUCHUC,
2013. — 116 c. — Texcrt : anektponHslii // JlaHb : anekTpoHHO-0MOMMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/117123 (mata obpamenus: 22.06.2022). — Pexxum mocrtyma: st
aBTOPU3. TIOJIb30BaTENICH.

2. MexaHn4yeckre CBOMCTBa MeTauioB. YacTh 2. 1a00paTOPHBIA MPAKTHKYM | ydeOHOE
nocobue / B. C. 3onotopesckuii, B. K. [Toptroii, A. H. Cosonun [u ap.]. — Mocksa : MUCHUC,
2021. — 72 c. — Texcrt : anektponHbIi // Jlanb : 31ekTpoHHO-0MOMMOTEeYHas cuctema. — URL:
https://e.lanbook.com/book/178067 (mara obOpamenus: 22.06.2022). — Pexxum ngocryma: Juis
aBTOPU3. MOJIb30BATENEH.

3. Byonuk, B. T. MeToapl uccrnenoBaHus MaTepHajOB M CTPYKTYp B DJIEKTPOHHKE.
PenrtreHoBckas nudpakioHHas MUKpockomnus : ydeOHoe mocobue / B. T. byomuk, A. M.
MunsBuackuii. — MockBa | MUCHUC, 2006. — 93 c¢. — Tekcr : snekrponnsiii // Jlausb :
9JIEKTPOHHO-OMOMmoreuynas cucrema. — URL: https://e.lanbook.com/book/117093 (maTa



https://urait.ru/bcode/439014
https://urait.ru/bcode/438493
https://e.lanbook.com/book/117123
https://e.lanbook.com/book/178067
https://e.lanbook.com/book/117093

obpamienus: 22.06.2022). — Pexxum gocTyma: [jis aBTOPH3. I0JIb30BaTENEH.

4. Hocos, B. B. [luarHocTrka MaiuH u 000py10BaHus : yueOHOe mocooue st By30B / B.
B. HocoB. — 5-¢ m3a., crep. — Cankr-Iletepoypr : Jlawp, 2021. — 376 c. — ISBN
978-5-8114-6794-5. — TekcT : anekTpoHHbI# // JIaHb : 371eKTPOHHO-OMOINOTEYHAS CUCTEMa. —
URL.: https://e.lanbook.com/book/152451 (mara obpamenus: 22.06.2022). — Pexum gocryna:
JUISL aBTOPU3. MOJIb30BATEIICH.

5. MuponoB B. JI. OCHOBBI CKaHUPYIOIIEH 30HI0BOKH MUKPOCKOIHH. Y4eOHOE rmocobue
JUISL CTYJICGHTOB CTapIIMX KypCcOB BBICIIMX Yy4eOHbIX 3aBeneHuii. PAH. UucTHTYT Ou3ukn
MHUKPOCTPYKTYP. Hwxuuit Hogsropon, 2004. — 114 c.
http://window.edu.ru/resource/535/73535/files/mironov_book.pdf

B) MeTtoanyeckue ykasaHus:

1. Marepuanosenenune. Yacte 1 [Duekrponnsiit pecypc]/ H.B. Kommesa, 1O.IO.
Edumona, H.H. Wnpuna. Marautoropckuii roc. TexHuueckuid yH-T uM. [.M. Hocosa. -
Maruautoropck: MITY wum. TI'.M. Hocora, 2019.1 CD-ROM. 3arm. c¢ 9kpana.
https://magtu.informsystema.ru/uploader/fileUpload?name=3966.pdf&show=dcatalogues/1/1532
467/3966.pdf&view=true — Pexwum nocTyna: ajisi aBTOPH3. MOJIb30BATEICH.

2. VI3yyeHue ycTpoiicTBa U NPUHLMIIOB pabOThI paCTPOBOI0 3JIEKTPOHHOTO MUKPO-CKOTIA!
Meroa. yka3. / H.B. Kommesa, F0.}0. Edumosa, M.A. Ilomskosa, M.II. BapbliiHukoB.
MarnuTtoropck, 2011. 6 c.

3. Ckanupyrolias 30H10Basi MUKpOCKomus: JaboparopHslit npaktukym / F0.1O. Edumona,
M.A. Tlonsxosa, A.E. I'ynun. Marauroropek: M3n-so Marauroropck. roc. Texs. yH-ta uM. I'.1.
Hocosa, 2017. 41 c.

4. VI3yveHue yCTpOMCTBA M MPUHIIUIIOB PabOThI CTEPEOMHUKpOCKOIA: MeToa. ykas. / O.A.
Huxkurenko, F0.1O. E¢pumona, H.B. Konuiesa. Marauroropck: M3n-so Marauroropck. roc. TexH.
yH-Ta uM. I".11. Hocoga, 2013. 10 c.

5. KonnvecTBeHHBIN aHAIM3 JOJIA BSI3KOW COCTaBJIsIONIEH u3noma: metoa. ykas. / O.A.
Huxwurenko, }0.10. E¢pumosa, H.B. Konmiera. Marautoropcek: M3a-8o Marautoropck. roc. TexH.
ya-ta uM. .. Hocona, 2013. 6 c.

6. MukpopeHTreHOCIIeKTpaibHblili aHanu3. meron. ykas. / O.HO. Edumona, O.A.
Huxurenko, H.B. Konesa. Marautoropck: M3a-Bo Marauroropck. roc. TexH. yH-ta um. [.U1.
Hocoga, 2014. 9 c.

7. OmnpeneneHrne KOJWYECTBEHHBIX XapaKTEPUCTUK MHUKPOCTPYKTYPBHl C IOMOILBIO
KOMITBIOTEPHOH CHUCTEMBI aHaimu3a n3o0paxenuit Thixomet PRO: naboparopHslii mpakTukym. /
O.A. Hukutenko, 10.1O. E¢umona, H.B. KonmieBa. Marauroropck: M3n-Bo Marautoropck. roc.
TexH. yH-Ta uM. [ 1. Hocoga, 2015. 29 c.

8. Ompenenenne MEXaHMYECKMX CBOWCTB METAJIIa M TOCTPOCHHUE KPUBBIX YIIPOYHEHUS TI0
auarpaMme  pactsbkeHus:  meron. ykaz. [/ B.I. loporooun. Marauroropck: M3n-Bo
Marnuroropck. roc. TexH. yH-ta uM. [.11. Hocona, 2008. 49 c.

r) [IporpammHuoe odecnieuenune u UutepHeT-pecypceni:

IIporpammHoe obecrieyeHue

Haumenosanue 110 Ne norosopa Cpoxk ieficTBUS JTULIEH3UH



https://e.lanbook.com/book/152451
http://window.edu.ru/resource/535/73535/files/mironov_book.pdf
https://magtu.informsystema.ru/uploader/fileUpload?name=3966.pdf&show=dcatalogues/1/1532467/3966.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3966.pdf&show=dcatalogues/1/1532467/3966.pdf&view=true

MS Office 2007

. Ne 135 o1 17.09.2007 OeccpouHO
Professional
7Zip cB00OOHO pacnpocrpadsemoe 10 0eccpoyHO
FAR Manager c¢B00OHO pacnpocrpadsemoe 10 0eccpoYHO

Hqu)eCCI/IOHaJIbHBIe 0a3bl JaAaHHBIX H I/IH(l)OpMaIII/IOHHbIe CIIPpaBOYHLIC CUCTEMbI

Hassanue kypca

Ccrlika

HaLII/IOHaJIBHaH I/IH(l)OpMaLII/IOHHO-aHaHI/ITI/I‘ICCKaSI
cucrema — Poccutickuit HHJACKC HAYYHOI'O HUTHPOBAHUA

%—mﬁ%raﬂamm—eoﬁgle (Google

Blahbdpyanrmonsas cucrema - Ennpoe okHO mocTyna K

URL:
https://elibrary.ru/project_risc.asp

URL.: https://scholar.google.ru/
URI

9J‘ICKTpOHHa$I 6a3a TICpUOIUYECKUX n3nanuii-East View

OI0/KETHOE

®denepanbHOE
yupexaenue «PenepanbHblii HHCTUTYT ITPOMBIIUIEHHOU
CcOOCTBEHHOCTH

rocyJIapCTBEHHOE

: htfp'/l\l\/inr‘ln\l\/ edu.ru/

https://dlib.eastview.com/
URL : htfn [hanannl fmc ruf

9 Martepua/jibHO-TeXHHYECKOe o0ecnieyeHue nncuuln.mm,l (Momyst)

MaTepI/IaJII)HO-TGXHI/I‘-IeCKOC o0OecrieucHme JUCHUIUINHBI BKIIFOYACT.




MaTepI/IaJ'IBHO'TeXHI/I‘ICCKOG obecneueHue JUCHUIUIMHBI BKJIIFOYACT.

1. Yuebnas ayauTopus AJ1s IPOBEACHUS 3aHATUH JEKIIMOHHOTO TUIIA OCHAILICHA:

- TEXHHYECKHUMH CPEIICTBAMH OOYYCHHUs, CIY)KAUIMMHU JUIS TIPEACTABJICHUS Yy4eOHOM
uHpopManuy OONBIION ayIUTOPUHU: MYJIBTUMEAMWHBIMUA CPEICTBA XpaHEHUs, Iepeladyd u
npecTaBiIeHus yaeOHOH nHpopManuu;

- CIICIIMATN3UPOBAHHON MEOEIIBIO.

2. YueOHble ayAWTOPUH JUISI TPOBEIACHHUA JAOOPATOPHBIX 3aHATHI OCHAICHBI
1a60paTOPHBIM 000PYIOBAHHEM:

«JlabopaTopust ONTHYECKOW MUKPOCKOITHI:

- QHAIM3aTOPOM  CTEPEOM300paKCHUH IMOBEPXHOCTH TBEPAbIX Teln Ha 0ase
crepeomukpockorna Meiji Techno RZ-B;

- aHAIM3aTOPOM MHKPOCTPYKTYPBI TBEPIABIX Tel Ha 0a3ze METauIypruuecKoro
WHBEPTUPOBAHHOTO MUKpOcKora Zeiss Axio Observer 3;

- cucteMoit 06paboTku n3obpakenuit Ha 6a3ze [10 «Thixomet PRO.

- CIIEUAITM3UPOBAHHON MeOEIbIO.

«JlabopaTopusi MEXaHUYECKUX UCITBITAHHI:

- mukpoTBepaomepom BuehlerMicromet 5103 Buehler;

- yHuBepcaibHbIM TBepaoMepoM M4C075G3 EmcoTest;

- HaloJIbHOW YHUBEPCAIBHOM HCIBITATENbHON ABYXKONOHHOM MamuHoi AG 1C-300 kN
Shimadzu Corp;

- HAINOJILHOM YHHMBEPCAJIbHOM HCIbITaTebHON AByXKoMoHHON MammHoi AG IC-50 kN
Shimadzu Corp;

- Bugeoskcrenzomerpom TRWiew XShimadzu Corp;

- konpoM MassTHUKOBBIM MK 300 OO0 « UMITYJIbCy;

- CIIEIUATTM3UPOBAHHON MeOEIbIO.

«JlabopaTopus cCKaHUPYIOLIEH IEKTPOHHON MUKPOCKOITHU»:

- 3JISKTPOHHBIM CKaHUPYIMM MUKpockorom JEOL JSM — 6490LV;,

- KaMepoH IITI030BOM ¢ CUCTEMON yMpaBJIeHHUs LITI030M JIJIsl pAaCTPOBOIO AJIEKTPOHHOTO
mukpockora MP 6490 LV,

- cucremoii mukpoanainuza INCA Energy 450 x-MAX 50 Premium, HKL Premium
EBSD System Nordlys 11 2 S Oxford InstrumentsLtd;

- ClIeUaTu3upOBaHHON MeOenbIo.

«JIaboparopust puzndeckoro MoieTupOBaHus 1e(POPMAIIMOHHBIX TIPOIIECCOBY:

- uceenoBarelbckum komiuiekcom Gleeble 3500;

- CIIEIUAITM3UPOBAHHON MeOEITbIO.

«JlaGopaTopust 30HA0BOI MUKPOCKOTIUN Y.

- CKaHHPYIOIIUM 30H10BbIM MuUKpockorom NanoEducator 11;

- CIeUaTM3UPOBAaHHON MeOebIO.

3. YuebHast aymuTopus Ui TPYIIOBBIX U WHAWBUAYAIBHBIX KOHCYIIBTAIHMA, TEKYIIETO
KOHTPOJISI ¥ IPOMEXYTOYHON aTTeCTAalluN OCHAIIIEHA!

- KOMIIbIOTepHOM TexHukoit ¢ makerom MS Office, ¢ monkmouenuem k cetn «IHTEpHET»
¥ C JIOCTYIIOM B DJIEKTPOHHYIO HH(OPMAIIHOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA;

- CIeUaTM3UPOBAaHHON MeOebIO.

4. TTomenieHue 11si CAMOCTOSITEIIBHON paOOThI OCHAIIIEHO:

- KOMIIbIOTepHOM TexHukoit ¢ makerom MS Office, ¢ monkmouenuem k cetn «MHTEpHET»
¥ C JIOCTYIIOM B DJIEKTPOHHYIO HH(OPMAITHOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA;

- CIeUaTM3UPOBAaHHON MeOebIO.

5. Ilomemenue Ui XpaHeHUs M TNPOPHIAKTUYECKOTO OOCTY>KMBaHUS Yy4eOHOIro
000pyI0BaHNs OCHAIIEHO:

- CIeUATN3UPOBAHHON MeOebIo: CTeIaXKaMu JUIsl XpaHEHUsT y4eOHOT O



000pyIOBaHUS;
-MHCTPYMEHTaMH JJIsl PEMOHTa y4eOHOTO 000py10BaHUS.



Mpuaoxkenue 1

YueOHO-MeTOAMYECKOE O0ecTIeYeHHe CAMOCTOSATEILHOI padoThl 00yYAKIIMXCS

Bompocs! k Tecty Ne 1:

TEMA: «OnTuyeckasi MUKPOCKOIHSI»

1. B cBeTOBOI1 MUKPOCKONINHM VISl HCCJIE0BAHNSI 00bEKTA NIPUMEHSAETCS
1. my4ok cBera

2. 3JIGKTPOHHBIN My4OK

3. MIOHHBIN MTy4OK

2. Pazpemaomas cnoco0HOCTb — 3TO

1. MakcuMaabHOE PAacCTOSHHUE, HA KOTOPOM J[Ba TOYEYHBIX OOBEKTa BOCIIPHHUMAIOTCS KakK JIBE
OTIEIBHBIX IPYT OT ApPYyra TOYKHU

2. MUHUMAaJIbHOE PacCTOSIHUE, Ha KOTOPOM JIBa TOYEYHBIX OOBEKTa BOCIIPHHUMAIOTCS KaK JIBE
OTIEIBHBIX IPYT OT APYyra TOYKH

3. 9TO paccTosiHUE, Ha KOTOPOM JIBa TOUYCUHBIX 00BEKTAa BOCIIPUHUMAIOTCS KaK OHA TOYKa

3. Jlusi  uHccael0BaHMA CTPYKTYPbI MOJYNPO3PAaYHbIX M INPO3PAYHBIX O00BEKTOB
NPUMEHSATCS

1. MMKpPOCKOIIBI OTPa’K€HHOI'0 CBETa

2. MUKPOCKOIIBI IIPOXO/SILErO CETa

3. CTepEeOMHUKPOCKOIIBI

4. JInA MCCIeA0OBAHUSI CTPYKTYPbl MeETANIMYECKHX M He NpPo3payvHbIX o00pa3uoB
NPUMEHSI0TCS

1. MEKPOCKOIIBI OTPaKEHHOTO CBETA

2. MUKPOCKOIIBI IIPOXOASILErO CETa

3. CTEpEOMHUKPOCKOIIBI

5. lns uccienoBaHusi CTPOEHUS U3JIOMOB MPUMEHSIOTCH
1. MEKpPOCKOTIBI OTPAXXEHHOTO CBETA

2. MUKPOCKOTIBI IIPOXO/SIILIErO CeTa

3. CTEpEOMHKPOCKOIIBI

6. Yto orpaHnYMBaeT MaKCHMAaJbHOE YBeJHYCHHE CBETOBOI0 MUKpOcKona?
1. KauecTBO JMH3 MUKPOCKOMNA — OOBEKTUB U OKYJISIP

2. KOJIMYECTBO JIUH3 MUKPOCKOIa

3. yIMHA BOJHEI CBETA

7. @ayopecueHTHAsE MUKPOCKONUS — 3TO

1 Meron moONydYeHHUS YBEIUYEHHOTO W300paKEHUS C MCIOJIb30BAaHUEM JIFOMUHECIICHIIMH
BO30YXAEHHBIX aTOMOB U MOJIEKYJ 00pa3sia

2. METOJ, B KOTOPOM Ha OOBEKTE EIMHOBPEMEHHO 3aCBEUYHMBACTCS TOJBKO OJHA TOYKa,
orpaHuyeHHast TU(PPaKIUOHHBIM NPEIETIOM

3. MeTo/, OCHOBAHHBI HA B3aUMOJEHCTBUM MOHOXPOMATHYECKOTO M3IIYUYEHHUS C BEIIECTBOM,
COMPOBOXKAAIOIIUICS U3MEHEHUEM SHEPTUU PACCETHHOTO M3JIYUYEHHS 110 CPABHEHUIO C YHEPTUei
Ma/Ial01Iero Ha 0ObEKT U3ITyUYEHUs

4. MeToJ1, Ipy KOTOPOM MPOUCXOTUT MOJABICHNE CIOHTAHHOTO U3JIy4eHHsI Ha epu(epuu msITHA
JIIOMUHCCICHIINH, 3a CYCT BbIHYKACHHOT'O U3JTYUCHUA


http://ru.wikipedia.org/wiki/%D0%9B%D1%8E%D0%BC%D0%B8%D0%BD%D0%B5%D1%81%D1%86%D0%B5%D0%BD%D1%86%D0%B8%D1%8F

8. KondokanbHasi MUKPOCKONUA — 3TO

1 MCTOA MOJY4YCHUS YBCIIMYCHHOTO 1/1306pa>1<eH1/1;1 C HCIIOJB30BaHUECM JIFOMHMHCCHCHIIMH
BO30YXAEHHBIX aTOMOB U MOJIEKYJ 00pasia

2. MeToJ, B KOTOPOM Ha OOBEKTE EJMHOBPEMEHHO 3aCBEYMBACTCS TOJBKO OJHA TOYKA,
orpaHuyeHHast TuGPaKIUOHHBIM NPEAETIOM

3. METONA, OCHOBaAHHBIN Ha B3aI/IMOI[€I\/JICTBI/II/I MOHOXPOMATHYCCKOI'0 HU3JTY4YCHHA C BCUICCTBOM,
COTIPOBOXKAAIOIIUNACS U3MEHEHHEM PHEPTUU PACCESIHHOTO M3ITyYeHUs 10 CPaBHEHUIO C dHEpruei
[a/1al0LIEro Ha 0OBEKT U3JIyUYEHUs

4. MeToJ1, Ipy KOTOPOM MIPOUCXOIUT MOJABICHNE CIOHTAHHOTO U3JIy4YeHHUs Ha nepudepun msaTHa
JJFIOMUHCCICHIIUH, 3a CYCT BBIHYKACHHOT'O U3JIYUCHUA

9. CrieKTpocKONnust KOMOMHAIMOHHOTO PACCESIHUS — ITO

1 wmerom mONY4YeHHs YBEIUYEHHOTO H300pPKEHHUS C WCIOIB30BAaHUEM JIFOMUHECIICHITUH
BO30YXICHHBIX aTOMOB U MOJICKYJ 00pasia

2. METoJl, B KOTOPOM Ha OOBEKTE CJMHOBPEMEHHO 3aCBEYMBACTCS TOJBKO OJHA TOYKa,
orpaHuyYeHHast JU(PaKIUOHHBIM MIPEIETIOM

3. METOJl, OCHOBaHHBIH Ha B3aUMOJICHCTBUM MOHOXPOMATHYECKOTO H3JIy4YCHHUS C BEIICCTBOM,
COIPOBOKTAFOIIUNCS M3MEHECHHEM YHEPTHH PACCESTHHOTO M3ITYUCHUS 110 CPABHEHUIO C JHEpPTrHEn
HaJIa0IIero Ha O0BEKT U3ITyYCHHUS

4, MCTOH, MPHU KOTOPOM HNPOUCXOAHUT IMMOAABJICHUC CIIOHTAHHOI'O U3JIYYCHHUA HA Hepn(beplxm IIsITHA
JFOMHHECIICHIIUH, 33 CUET BBIHYXJICHHOTO U3TyYCHHS

10. STED-mMukpockomnusi — 310

1 wMerom TONY4YCHHs YBEIUYECHHOTO M300pPKCHHS C WCIOJIBb30BAHUEM JIFOMUHECIICHIUH
BO30Y)XKIEHHBIX aTOMOB U MOJIEKYJ 00pasia

2. MeToJ, B KOTOPDOM Ha OOBEKTE EJMHOBPEMEHHO 3aCBEYMBACTCS TOJBKO OJHA TOYKA,
OrpaHUYeHHAs AU(PPAKIUOHHBIM MPEEIoM

3. METOMO, OCHOBAaHHBIN Ha BSaI/IMOILCﬁCTBI/II/I MOHOXPOMATHYCCKOI'0 HU3JIY4YCHHA C BCUICCTBOM,
COIIPOBOKIAIONIMIICS U3MEHEHUEM SHEPTUN PACCEIHHOTO M3JIyYeHHs MO0 CPAaBHEHMIO C SHEpruen
[a/Ial0IEro Ha 0ObEKT U3JIyUYEHUs

4. MeToA, Npu KOTOPOM MPOUCXOUT MOAABJICHUE CIIOHTAHHOTO U3JTyYeHHs Ha MepuQepun niTHa
JJIOMUHCCHCHIIUH, 3a CYCT BBIHYKACHHOTO U3JIYUCHUA

Bompocs! k Tecty Ne 2:

TEMA: «/1eKTpOHHAs1i MUKPOCKONUSD)

1. D1eKTPOHHAs1 MUKPOCKONHUSA — ITO

1. COBOKYMHOCTB 3JIEKTPOHHO-30HI0BBIX METOIOB HCCIIEI0OBAHNS MUKPOCTPYKTYPBI TBEPABIX TE,
UX JIOKQJIBHOTO COCTaBa U MUKPOIOJIEH ¢ IOMOIIBIO 3JIEKTPOHHOTO ITy4Ka

2. uccienoBaHue MOpPQOJIOTHH U JIOKAIbHBIX CBOWCTB MOBEPXHOCTU TBEPIOIO Tella C BHICOKUM
IPOCTPAHCTBEHHBIM PAa3pELIEHUEM C IIOMOILBIO CIIEIUAIBHBIM 00pa30M MPUTOTOBIEHHBIX 30H/10B
B BUJIE UIJI

3. MiccIeTOBaHUSI MEKPOCTPYKTYPBI TBEPIBIX TEII, MX JIOKAITBHOTO COCTaBa ¢ IOMOIIBIO MPHOOPOB
OCHAIIICHHBIX COBPEMEHHOM 3J1EKTPOHUKOMN

2. ITpocBeunBaOUuii 31eKTPOHHBIA MUKpockon (II19M) — 310

1. mpubGop, NO3BONAIONIMK TOJNyYaTh HW300PKEHHUSI TOBEPXHOCTH oOOpasma ¢ OOJIbIINM
pasperieHuemM

2. mpuOop, B KOTOPOM DJIEKTPOHHBIH Jyd MPOITyCKAETCs Yyepe3 yAbTPaTOHKUNA 00pasel, Mpu 3TOM
B3aUMO/ICUCTBYS C HUM

3. MHKpPOCKOII, B KOTOpPOM H300pakeHHE (OpMUPYETCs MOTOKOM 4YacTHUI], HCITyCKaeMbIX
HOBEPXHOCTHIO OOBEKTA IPH HArPEBAHHUH, HATTO)KEHUH CHIIBHOTO AIICKTPHUUECKOTO TTOJIS


http://ru.wikipedia.org/wiki/%D0%9B%D1%8E%D0%BC%D0%B8%D0%BD%D0%B5%D1%81%D1%86%D0%B5%D0%BD%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%9B%D1%8E%D0%BC%D0%B8%D0%BD%D0%B5%D1%81%D1%86%D0%B5%D0%BD%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%9B%D1%8E%D0%BC%D0%B8%D0%BD%D0%B5%D1%81%D1%86%D0%B5%D0%BD%D1%86%D0%B8%D1%8F

3. PactpoBbslii 3j1eKTpoHHBI MuKpockon (POM) —3To

1. npubop, MO3BOJSIOUIMIA MMOJY4aTh H300paKEHUS TOBEPXHOCTH oOpa3na ¢ OOJbIIUM
paspernieHueM

2. mpubOp, B KOTOPOM BJICKTPOHHBIH JIyd MPOITYCKACTCs Yepe3 YIbTPATOHKHI 00pasell, Ipu TOM
B3aUMOJICHCTBYSI C HUM

3. MHKpOCKOIl, B KOTOpPOM H300paxkeHue (GOPMHUPYETCsI MOTOKOM YaCTHIl, HCITyCKaeMBbIX
MIOBEPXHOCTHIO O0BEKTA IIPU HATPEBAHHUH, HAJTOKEHUH CHIIBHOTO JIEKTPHYECKOTO TOJIS

4. Yto saaBasieTca 00beKTOM ucciaenosanusa B [IOM?
1. mukponuHd

2. periuka

3. Metamnueckas Qoibra

4. 00BEKT C CUIIBHO Pa3BUTHIM peibedom

5. Yto aBasieTca 00LEKTOM HecaeaoBanusg B POM?
1. Mukpouuud

2. periuka

3. Metamnueckas Goibra

4. 00BEKT ¢ CHIIBHO Pa3BUTHIM perbedomM

6. KocBeHHBIH MeTO/1 3JIeKTPOHHOMHKPOCKONUYECKHX HCCIeIOBAHN MeTA/JIOB U CIJIABOB
B [IOM npoBoasT

1. Ha MeTaymuyeckux Gosbrax

2. Ha PeIUIHKax

3. Ha U3I0Max

7. IlpsiMoii MeTO[ 371eKTPOHHOMHMKPOCKONMUYECKHX HCCIeJOBAHUI META/VIOB U CIJIABOB B
II9M npoBoasT

1. Ha MeTanmnuyeckux (onbrax

2. Ha PeIUIHKax

3. Ha U3IOMax

8. UccaienoBanue pacnpeneieHue H JIOTHOCTH JUCIOKANMI BO3MOKHO
1. ¢ MOMOIIIBIO TPOCBEUNBAIOIIETO 3JIEKTPOHHOIO MUKPOCKOIIA

2. ¢ MOMOIIBIO PACTPOBOTO JIEKTPOHHOI'O MUKPOCKOIIA

3. ¢ MOMOIIBIO0 CBETOBOTO MUKPOCKOIA

9. IlpoBenenune ¢ppaakrorpadpuuecKux uccaea0BaHUl BO3MOKHO
1. ¢ TOMOIIBIO MPOCBEYNBAIOIIETO 3JIEKTPOHHOTO MUKPOCKOIIA

2. ¢ IOMOIIBIO PAaCTPOBOTO 3IEKTPOHHOTO MUKPOCKOMA

3. C MOMOIIBIO CBETOBOTO MUKPOCKOIIA

10. ®dokycupoBaHue My4YKa JIEKTPOHOB B YJIEKTPOHHBIX MHKPOCKOMAX OCYIIECTBJISIETCS €
NOMOIIbIO

1. onTHYECKUX JINH3

2. 3JE€KTPOMAarHUTHBIMU JIMH3aMU

11. Pazpemawmas cnocooHocts [I9M cocrasisier
1.1,5-10 am

2.0,2-1,0 am

3.0,2 Mm



12. Pazpemaromas cnocodonocts PIOM cocraBiisier
1.1,5-10 am

2.0,2-1,0 am

3.0,2 Mmm

13. Kakue 3J1eKTPOHBI 00J121a10T 00Jiblel pa3pemaileil CoCOOHOCTHIO I MOJyYeHHus
H300pakeHUus1 MOBEPXHOCTH 00pa3ua ¢ noMmomb PIM?

1. BTOpruHbBIE

2. OTpasKEeHHbIE

3. MOTJIOUICHHBIE

Bompocs! k Tecty Ne 3:

TEMA: «Ckanupyomasi 30H10Basi MUKPOCKOIUD)

1. Cxanupywimasi 30u10Bas Mukpockomusi (C3M) — 310

1. cCOBOKYNHOCTb 31EKTPOHHO-30H/I0BbIX METO/I0B UCCIIEJOBAHNUSI MUKPOCTPYKTYPBI TBEPABIX TEI,
UX JIOKaJbHOTO COCTaBa M MUKPOIOJIEH C MOMOIIBIO 3JIEKTPOHHOIO ITyYKa

2. uccienoBanue MOPQOJIOTHH U JIOKAIBHBIX CBOWCTB MOBEPXHOCTH TBEPAOTO Telld C BHICOKHM
HIPOCTPAHCTBEHHBIM PAa3pELICHHEM C IIOMOIIBIO CIIEIUAIBHBIM 00pa30M MPUTOTOBICHHBIX 30H/I0B
B BUJIE UIJI

3. UCclieJIOBaHUA MUKPOCTPYKTYPBI TBEP/IbIX Tell, UX JOKAIBHOTO COCTaBa ¢ MOMOIIbIO MPUOOPOB
OCHAILEHHBIX COBPEMEHHOM JIEKTPOHUKOU

2. HccaenoBanne MuKpopeinbeda IMOBEPXHOCTH M ee JOKAJIbHBIX cBoiicTB B C3M
NMPOBOJMUTCS € MOMOIILIO

1. myuxa cBera

2. 2JIEKTPOHHOTI'O 30H/1a

3. 30HI1a B BUE WUIIIbI

3. CkaHnpyImmii TYHHeJIbHbIH MUKPOCKON — 3TO

1. Mukpockorn, NpUHIMI paboThl KOTOPOTO OCHOBAH Ha pPErucTpaly CUJI0OBOTO B3aUMOIEHCTBUS
MEK1y IOBEPXHOCTBIO UCCIELYyEMOro o0pasia 1 30H10M

2. MUKPOCKOTI, B KOTOPOM JUIS TIOJTY4€HUSI HH()OPMAIIHMH O CBOMCTBAX MOBEPXHOCTH HCIIOIB3YETCS
3NIEKTPUYECKOE B3aUMOECHCTBUE MEX/Y 30HAOM M 00pa3iioM

3. MUKPOCKOII, IPUHIUIT pa6OTI)I KOTOPOro OCHOBAaH Ha ABJICHUH TYHHCIIMPOBAHUS SJICKTPOHOB
yepe3 y3KUil MOTeHIUaIbHbINH 6aphep MEXy METANTMYECKUM 30HIOM UM MPOBOASIIMM 00pa3ioM
BO BHEILIHEM DJIEKTPUUECKOM MOJIe

4. MUKpOCKOII, B KOTOPOM JUIsI HOTY4YeHHUsI HHYOPMAIIH O CBOMCTBAX MMOBEPXHOCTH UCIIOIb3YETCs
MarHUTHOE B3aMMOJIECHCTBHE MEXY 30HIOM U 00pa3LioM

4. ATOMHO-CHJI0BOIl MUKPOCKOII — 3TO

1. MUKpOCKOTI, TPUHIIMI pabOTHl KOTOPOT'O OCHOBAH HA PETHCTPAIIUN CHIIOBOTO B3aMMOICHCTBUS
MEXy TOBEPXHOCTBIO HCCIIelyeMOro oopasia 1 30H/10M

2. MUKPOCKOTI, B KOTOPOM JUIS TIOJTYYeHUST HH()OPMAIIHH O CBOHCTBAX MOBEPXHOCTH HCITOIIB3YETCS
AIIEKTPUIECKOE B3aMMOCHCTBHE MEXKITY 30HIOM U 00pas3iioM

3. MHUKPOCKOII, MPUHIUIT pa6OTLI KOTOPOro OCHOBAH Ha SBJICHUU TYHHCIHUPOBAHHA J3JICKTPOHOB
yepe3 Y3KUil HOTEeHIMAIbHBIN Oaphep MeXAy METaUNIMYECKUM 30HAO0M U NMPOBOIAIINM 00pa3ioM
BO BHEILIHEM DJIEKTPHUUECKOM TOJIe

4. MUKPOCKOI, B KOTOPOM JUIS HOTY4YEHHUsI HH)OPMAIIH O CBOMCTBAX MMOBEPXHOCTH UCIIONIB3YETCS
MarHuTHOE B3aUMOJICHCTBHE MEXAY 30HAOM U 00pa3ioM

5. D1eKTpPOCHI0BOH MUKPOCKOI — 3TO



1. MUKpPOCKOII, MPUHIMI PaOOTHl KOTOPOTO OCHOBAH Ha PETHUCTPAIIMU CHIIOBOTO B3aUMOICHCTBUS
MEXy TOBEPXHOCTBIO HCCIIelyeMOro oopasia 1 30H10M

2. MUKPOCKOII, B KOTOPOM IS TIOJTy4€HUsI HH()OPMAIIMH O CBOMCTBAX MOBEPXHOCTU UCIIOIB3YETCS
ANEKTPUYECKOE B3aUMOJICHCTBIE MEXKIY 30HAOM U 00pas3IoM

3. MHUKPOCKOTI, IPUHIMI PaboThl KOTOPOTO OCHOBAH Ha SIBJICHUU TYHHEIHUPOBAHUS HJICKTPOHOB
yepe3 y3Kuil NOTeHIUAIbHBIN 6aphep MEXIy METaJUTMUECKUM 30HIOM M IPOBOASIIUM 00pa3oM
BO BHEILIHEM 3JIEKTPUUECKOM I0JIe

4. MUKPOCKOII, B KOTOPOM JIJIsl TOJTy4eHHsI MH(OPMAIlUU O CBOMCTBAX MOBEPXHOCTHU HCIIOIb3YETCS
MarHUTHOE B3aMMOJICHCTBHE MEX/Y 30HIOM U 00pa31ioM

6. MarHuTHO-CHJI0BOIl MHKPOCKOI — 3TO

1. MUKpPOCKOII, MPUHIKI PaOOTHI KOTOPOTO OCHOBAH Ha PErrCTpalii CUJIOBOTO B3aUMOICHCTBUS
MEK/y TOBEPXHOCTBIO HCCIIEyeMOro odpasia 1 30H10M

2. MUKPOCKOTI, B KOTOPOM JUJIs1 [TOJIy4eHUs HHPOPMAIUH O CBOMCTBaX MOBEPXHOCTH HUCIIONB3YETCS
AIIEKTPUYECKOE B3aUMOCHCTBUE MEXKTY 30HIOM M 00pa3ioM

3. MHUKPOCKOTI, MPUHIHUII paboThl KOTOPOTO OCHOBAH Ha SIBICHUHM TYHHEJIUPOBAHHS DIEKTPOHOB
yepe3 y3KUil MOTEHIHMAIbHBINA 0aphep MEX1y METAJUTMYECKUM 30HA0M U MPOBOISAIIIM 00pa3iiom
BO BHELIHEM 3JIEKTPUUECKOM I0JIEe

4. MUKPOCKOII, B KOTOPOM JIJIsI TOJTYICHHSI MH(OPMAITUU O CBOMCTBAX MTOBEPXHOCTHU UCITOJIB3YETCS
MarHUTHOE B3aUMOJIEHCTBUE MEXAY 30HA0M U 00pa3LoM

7. N300pakeHue peiibepa MOBEPXHOCTH B CKAHUPYIOLEM TYHHEJIbHOM MHKPOCKOIE NMPHU
HCCJIeI0BAaHNH 00pa3na ¢ MuKkpopeabegom Ggopmupyercs

1. METOZIOM MOCTOSTHHOTO TYHHEIBHOTO TOKA

2. METOJIOM ITOCTOSTHHOM BBICOTBI

3. METOJIOM IOCTOSTHHOM CHJIBI

8. U300paxkenue peabeda MOBEPXHOCTH B CKAHMPYIOLIEM TYHHEJIbHOM MHKPOCKOINE MPH
HCCJIeJOBAHNHU 00pa3la ¢ aTOMAPHO IJIA/IKOI MOBEPXHOCTHIO opMUPYeTCs

1. METOAOM ITIOCTOSIHHOT'O TYHHCJ'II)HOFO TOKa

2. METOJIOM IOCTOSIHHOM BBICOTBI

3. METOZIOM IOCTOSIHHOM CHIIBI

9. B ckaHUpYWOIIMX TYHHEJIbHBIX MHKPOCKONAX HMCHOJB3YIOTCS 30HAblI, H3rOTOBJIEHHbIE
METOI0M

1. BIIEKTPOXUMUYECKOTO TPABJICHUS BOJIb()PAMOBOI MPOBOJIOKH

2. Iepepe3aHrueM TOHKOH MPOBOJIOKH € TIOMOIILI0 OOBIKHOBECHHBIX HOXKHHII

3. TOHKOH 3aTOYKHU

10. KonTakTHBIN peskuM padoThl AaTOMHO-CHJIOBOT0 MHKPOCKOIA — 3TO

1. paccrosiHEe OT WIJIBI KaHTHIEBEpa 10 00pas3la COCTaBISIET MOPSAKAa HECKOJNBKHUX JECATHIX
HaHOMeTpa

2. KaHTHJIEBEp C TMOMOIIBI0 IHbE30KPHCTAIIA KOJeOJIeTcss HaJ HM3ydaeMoOH TOBEPXHOCTBIO C
aMILUTUTY 10N ~2 HM

3. urna KaHTHJIEBEpa B HIDKHEH TOYKE CBOMX KOJICOAHHH clieTKa KacaeTcs MOBEPXHOCTH oOpasia

11. becKOHTAKTHBII pe;KUM PadOThl ATOMHO-CHJI0OBOI0 MUKPOCKOIIA — 3TO

1. paccrostHHe OT Wbl KaHTUJIEBEpa MO OOpaslla COCTABISET MOPSAIKA HECKONBKUX IECSTHIX
HaHOMeETpa

2. KaHTWUJIEBEP C TOMOIIbIO MBE30OKPHUCTAIUIA KOJIEOJIETCS HaJ M3Yy4aeMOW IMOBEPXHOCTHIO C
aMIUTATY 10N ~2 HM

3. UIJ1a KAaHTWIEBEPA B HIDKHEHW TOYKE CBOMX KOJICOAHMM Cllerka KacaeTcsi TOBEPXHOCTH o0pasiia



12. Ilo1yKOHTAKTHBIN pesKuM PadoThl ATOMHO-CHJIOBOI0 MUKPOCKONA — 3TO

1. paccrostHEE OT Wbl KaHTUJIIEBEpA N0 OOpas3la COCTABISIET MOPSIKAa HECKOJIBKHUX IECSTHIX
HaHOMeETpa

2. KaHTWUJICBEP C TIOMOIIBIO MbE30OKPUCTAIUIA KOJICOJIETCS HAaJ] M3Yy4aeMOW IMOBEPXHOCTHIO C
aMIUTUTYI0ON ~2 HM

3. urna KaHTWIEBEpa B HIDKHEH TOUKE CBOUX KOJICOaHMI clierKa KacaeTcs MOBEPXHOCTH 0Opasia

13. Jas wucciaenoBaHusi IHIIEKTPHUYECKHX CBOHCTB 00pa3loB B JJIeKTPOCHIOBOM
MHKPOCKOIE PUMEHSIeTCS

1. omHOMIPOXOAHAS METOAMKA — QUKCHPYIOTCS M3MEHEHHs aMILTUTYAbI KOJIeOaHU! KaHTHIIEBEPA,
KOTOpBIC CBSI3aHBl C M3MEHEHHEM EMKOCTH CHUCTEMbI 30HI-00pa3ell BCIEJACTBUE W3MCEHCHHUS
JTURIIEKTPUYECKUX CBOMCTB 00pasia

2. IBYXIIPOXOJ/IHAsI METOJIMKA: TICPBBII IPOXO0JT — CHUMAETCS N300pakeHue pelibeda MOBEPXHOCTH
oOpasua, BTOpOil mpoxoa — (UKCHUPYIOTCS M3MEHEHHUs aMIUTUTYIbl KOJICOaHWH KaHTUIIEBEPA,
KOTOPBIC CBSI3aHbl C M3MCHEHHEM EMKOCTH CHUCTEMbI 30HI-00pa3ell BCIECICTBUEC W3MCHCHHUS
JTUDJIEKTPUUECKUX CBOMCTB o0Opasiia

3. JBYXNpOXOJHAs METOJIWKA: MEPBBI MPOXOJ — (QHUKCHPYIOTCS HW3MCHCHHS aMIUIUTY/IbI
KoJie0aHWil KaHTWIICBEpa, KOTOPHIC CBS3aHBI ¢ M3MEHEHHEM EMKOCTH CHCTEMBI 30HI-00paserl
BCJICJICTBUE HM3MCHEHUS JUIJICKTPUYECKUX CBOMCTB 00paslia, BTOPOW MPOXOJ — CHUMACTCs
n300pakeHne penbeda MOBEPXHOCTH 00pasia

14. Marnurto-cu10Boe H300pakeHne MOBEPXHOCTH 00pa3l 0B, HMEIOIIUX €200 pa3BUTHIN
pesabed MOBepPXHOCTH, (POPMHUPYETCH

1. mo mMeroay MOCTOSIHHOM BBICOTHI, IIPU 3TOM (PUKCUPYETCsl BEIMYMHA U3rnda KaHTUJIeBepa, 3a
CYET CWJIbI MArHUTHOTO B3aMMOJIEHCTBUA 30H/1a C 00pa3oM

2. TO JBYXNPOXOJHOW METOAWKE: TEpBBIM MPOXOJ — CHUMAETCs H300pakeHue penbeda
IOBEPXHOCTH 00pasna, BTOPOM NpoxXoa — (UKCHPYIOTCS HM3MEHEHUs u3ruda KaHTHIeBepa
CBSI3aHHBIE C HEOJTHOPOJIHOCTHIO MAarHUTHBIX CUJI, AEUCTBYIOLIMX HA 30H] CO CTOPOHBI 00pa3na
3. MO JBYXIPOXOJHOW METOAMKE: TMEpBBIH MPOXOJ — (QUKCHPYIOTCS HU3MEHEHHs Hu3ruda
KaHTUJIEBEpA CBS3aHHbIE C HEOJHOPOIHOCTHIO MATrHUTHBIX CHJI, JEHCTBYIOIIUMX Ha 30HJA CO
CTOPOHBI 00paslia, BTOPOil MPOX0a — CHUMAETCsl M300paxeHne penbeda NoBepXHOCTH oOpasiia

15. MarHuTto-cu10Boe H300pakeHHe TOBEPXHOCTH 00pa3snoOB, HMEKIIHX C CHJIBHO
Pa3BUTHIM peiibedoM MOBEPXHOCTH, (hopMupyeTest

1. mo MeToAy MOCTOSHHOM BBICOTHI, IPH 3TOM (PUKCHPYETCS BETMUMHA U3TH0a KaHTUIIEBEPA, 3a
CYET CHJIBI MArHUTHOTO B3aMMOJICHCTBHS 30H/1a C 00pa3oM

2. MO JBYXIPOXOJHOW METOJAMKE: NEpBbIM MPOXOJ — CHUMAeTcsi H300pakeHue penbeda
NOBEpXHOCTH oOpa3la, BTOPOHl NpoxoJ — (UKCHPYIOTCS M3MEHEHUs u3ruda KaHTUIIeBepa
CBSI3aHHBIE C HEOJHOPOAHOCTHIO MATHUTHBIX CHJI, AEWCTBYIOUIMX Ha 30HJ CO CTOPOHBI 00pasa
3. MO JBYXIPOXOMHOW METOAMKE: TIEPBBIH TPOXON — (QHUKCHPYIOTCS HW3MEHEHHs H3ruda
KaHTHJIeBepa CBS3aHHBbIE C HEOAHOPOJHOCTBIO MAarHUTHBIX CHJI, JEHCTBYIOIIMX Ha 30HJ CO
CTOPOHBI 00pa3iia, BTOPOH MPOX0]T — CHUMAETCS M300pakeHne penbeda MOBEPXHOCTH 00pa3ia

16. 3011 111 MATHUTO-CHJIOBOT0 MUKPOCKOIIA NPeACTABJsIET c000il
1. urna 30H7a MOKPBITA CI0EM (PeppPOMAarHUTHOTO MaTepuaia

2. Hrja 30H1a MOKphITa CJIOEM TOKOIIPOBOJAAIICE ITOKPBITHE

3. urna 30H]1a U3rOTOBJICHA U3 BOJIb(PPaMOBOIA TPOBOIOKH

17. 30HA 14151 31EKTPOCHIOBOr0 MHKPOCKOIA MPeACTaBJIsieT cO00M
1. urna 30H7a MOKpHITa clloeM (PepPOMAarHUTHOTO MaTepHuasa

2. WIJ1a 30HJa MOKPHITA CII0EM TOKOIPOBOASAIIEE TOKPBITHE

3. UI1a 30H/1a U3TOTOBJIEHA U3 BOJIb(PaMOBOIl TPOBOIIOKU



18. 3ongoBasi imTorpadus — 310

1. nonydyeHue OTTUCKA C COBEPIICHHO TJIaJKOW MOBEPXHOCTHU C MTOMOIIBIO KPACKU

2. co3/1aHUe Ha MOBEPXHOCTH 00pasiia 3apaHee 3aJaHHBIX CTPYKTYp C HAHOMETPOBBIM YpPOBHEM
IOPOCTPAHCTBEHHOT'O pa3pellieHus NP MOBHIIIEHHOM YPOBHE B3aUMOJACUCTBUS MEXAY 30HIIOM U
00paziomM

3. BUJ TMeyaTHOW rpauku, 0OBIYHO OTHOCHMBIH K rpaBiope (XOTs MpUEMbl T'PaBUPOBAHUS B HEM
OTCYTCTBYIOT), IPH KOTOPOM H300pakKCHUE TeYaTaeTCsl ¢ IUIOCKOW MOBEPXHOCTH KaMHS

Bompocs! k Tecty Ne 4:
TEMA: «PeHTreHOBCKHE METOLI HCCJIEeI0BAHU

1. PeHTreHoBcKkue Jy4m — 3T0O

1. anekTpoMarHuTHBIE BOJIHBI B quana3one ot 0,1m01 A

2. 3JICKTpOMarHuTHbIE BOJIHBI B AuanaszoHe ot 100 mo 0,01 A
3. nHpPaKpaACHBIC BOJTHBI

2. CnJI0MIHOM PEeHTreHOBCKMiA CIeKTP BO3HUKAET

1. B pe3ynbpTaTe TOPMOKEHHSI YCKOPEHHBIX 3JIEKTPOHOB 3JIEKTPOCTATHYECKUM MOJIEM aTOMHOIO
sJipa ¥ aTOMHBIX 3JIEKTPOHOB BEIIECTBA aHO/1a

2. IpU BHIOMBAHHH AJIEKTPOHA OJJHOTO U3 BHYTPEHHUX CIIOEB aTOMa C MOCIEIYIOIUM TePeXx010M
Ha OCBOOOIMBIIYIOCS OPOHTY 3JIEKTPOHA C KAKOTO-ITHO0 BHEIIHETO CIIOs

3. U3IyYeHHEeM, KOTOPOE UCITYCKAIOT aTOMBI

3. XapakTepuCcTHYEeCKH PEHTIT€HOBCKUH CTIEKTP BO3HUKAET

1. B pe3ynbpTaTe TOPMOKEHHUSI YCKOPEHHBIX 3JIEKTPOHOB AJIEKTPOCTATUYECKUM IOJIEM aTOMHOTO
A]lpa U aTOMHBIX 3JIEKTPOHOB BEIIECTBA aHOJIA

2. IpU BRIOMBAHWH JJICKTPOHA OJTHOTO U3 BHYTPEHHUX CIIOEB aTOMA C IMOCIICIYIOIUM TIEPEX0I0M
Ha 0CBOOOJMBIIIYIOCS OPOUTY DIIEKTPOHA C KaKOT0-THO0 BHEIIHETO CIIOS

3. M3IIydeHNeM, KOTOPOE UCITYCKAIOT aTOMBI

4. PeHTreHOCTPYKTYPHBIH aHAJIH3 — ITO

1. mMeToa, MCHONB3YIOIUN PEHTI€HOBCKUE CIEKTPhl 3JEMEHTOB ISl XMMHUYECKOIO aHalu3a
BELIECCTB

2. METO/bl HCCIIEJIOBAHUS CTPYKTYpPhl BELIECTBA IO PACHPENCNIEHUI0 B IPOCTPAHCTBE H
MHTEHCUBHOCTSIM PaCcCesTHHOTO Ha aHAJIM3UPYEMOM OOBEKTE PEHTI€HOBCKOTO U3TyUEHUS

3. COBOKYNHOCTb METOJIOB Kaue€CTBEHHOTO M KOJMUYECTBEHHOT'O OMNpEeAETIeHHUs COCTaBa OOBEKTa,
OCHOBaHHAas Ha U3Y4YECHHUH CIIEKTPOB B3aUMOJECHCTBHS MAaTEPUH C U3IIY4EHUEM, BKIIIOYAsl CIIEKTPHI
JIEKTPOMATrHUTHOTO M3JIy4YEHUsl, aKyCTUYECKUX BOJIH, PacIpelelleHUus 10 MaccaM M DHEpPrusiM
AJIEMEHTAPHBIX YaCTHUI

5. PeHTreHoCeKTPAIbHBIN AaHAJIHU3 — 3TO

1. Meron, HMCMONB3YIOMIUNA PEHTIE€HOBCKHUE CHEKTPHI 3JIEMEHTOB JUIsI XMMHYECKOIO aHalu3a
BEIIECCTB

2. METOJbl HCCIIEJIOBAHUS CTPYKTYpbl BELIECTBa IO paclpeleleHui0 B MPOCTPAHCTBE U
MHTEHCHUBHOCTSIM PACCEIHHOTO Ha aHAJIM3UPYEMOM O0BEKTE PEHTT€HOBCKOIO U3Ty4EHUs

3. COBOKYIMHOCTb METOJIOB KQUECTBEHHOTO M KOJUYECTBEHHOTO OIpPECNIEHUs] COCTaBa OOBEKTa,
OCHOBaHHAas Ha U3Y4YEHHUH CIIEKTPOB B3aUMOJCHCTBHS MAaTEPHUH C U3TyUYEHUEM, BKIIFOYAs] CIIEKTPBI
JJIEKTPOMATrHUTHOTO M3JIy4YEHUs, aKyCTUYECKUX BOJIH, PACIpEIeIeHUs 10 MaccaM U JHEPrusiM
AJIEMEHTAPHBIX YaCTHUI

6. B peHTreHOCTPYKTYPHOM aHAJIM3e NPUMEHSeTCH
1. TONBPKO CIIOIIHOM PEHTTEHOBCKUH CIIEKTP
2. TOJIBKO XapaKTEPUCTUUECKUN PEHTIEHOBCKUM CIIEKTP



3. CIUTONTHOM ¥ XapaKTEPUCTHUECKU PEHTTE€HOBCKHUE CIIEKTPbI

7. B peHTreHOCNIeKTPAJIbHOM aHAJIN3e IPUMeHsIeTCsl

1. TOTBKO CIUIOIIHON PEHTIEHOBCKUM CIIEKTP

2. TOJIBKO XapaKTEPUCTUYECKUI PEHTT€HOBCKUI CIIEKTP

3. CIUIOIIHOM M XapaKTePUCTUUECKUN PEHTTE€HOBCKUE CIIEKTPbI

8. Mertona Jlays 3akirouaercs

1. B cheMKe HEMOJIBHKHOT'O MOHOKPHUCTAILJIA B CIIOIIHOM CIEKTpE

2. B CbEMKe Bpamamierocss (Kayarolierocs) MOHOKPHCTaUla B IapaUIeIbHOM Iy4Ke
XapaKTEePUCTUUECKOTO U3ITyUYCHUS

3. B CBEMKE HEMOJABW)XKHOTO MOHOKpPHUCTAZIAa B IIMPOKO  PACXOJAIIEMCS  IydKe
XapaKTEePUCTUUECKOTO U3ITyUCHUS

4. B CheMKe TOJIMKPHUCTAIUIMYECKOTrO arperara (HampuMmep, MOpoIiKa) B HapauICIbHOM My4Ke
XapaKTepI/ICTI/I‘-IGCKOFO 1/13J1yqu1/m

9. MeTtoa BpalleHUs 3aKII04aeTCs

1. B cheMKe HENOJBMKHOI'O MOHOKPHUCTAILJIA B CIUIOIIHOM CIEKTpE

2. B CbhEMKE Bpamaminerocs (Kayaromerocs) MOHOKPHCTaUla B IapajuIeIbHOM ITy4YKe
XapaKTEePUCTUUECKOTO U3ITyUYECHUS

3. B CBEMKE HEMOJBIXHOTO MOHOKPUCTaUIa B INUPOKO  PACXOIAIIEMCS  ITy4dKe
XapaKTEePUCTUUYECKOTO U3ITyUYECHHUS

4. B CheMKE TOJIMKPHUCTAJUIMYECKOTO arperara (Hampumep, MOpoliKa) B MapauICIbBHOM My4Ke
XapaKTEePUCTUUYECKOTO U3ITyUYECHHUS

9. Metoa Koccenst 3aki0uaercs

1. B CBbEMKE HCITOABUKXHOT'O MOHOKpI/ICTEU'IJ'Ia B CIINIOITHOM CHGKTpe

2. B CbEMKe BpalawIlnerocs (Kadaromlerocs) MOHOKpPHUCTAIa B MapajljieIbHOM IydYKe
XapaKTepI/ICTPILIGCKOFO I/ISJ’IY‘IGHI/ISI

3. B CBEMKE HEMOJBIKHOTO MOHOKPHUCTAJUIa B IIMUPOKO  pACXOASIIEMCS  Iy4Ke
XapaKTepI/ICTPILIGCKOFO I/ISJ’IY‘IGHI/ISI

4. B CheMKe MOJUKPUCTAIIMUECKOTO arperara (Harmpumep, Mopolika) B MapasieIbHOM MyYKe
XapaKTepI/ICTPILIGCKOFO I/ISJ’IY‘IGHI/ISI

10. Metoa [le6as-Lleppepa 3akiiouaercs

1. B cheMKe HEMOABMKHOTO MOHOKPHUCTAJIIA B CIJIONTHOM CHEKTpPE

2. B CBEMKe BpalmamIerocs (Kadaromerocs) MOHOKpHUCTAIA B IMApaUICIBHOM ITyYKe
XapaKTePUCTHUECKOTO U3ITyICHHS

3. B CBEMKE HEMOJBIXHOTO MOHOKPUCTAUIa B IONUPOKO  PACXOIAIIEMCS — IydKe
XapaKTePUCTHUECKOTO U3ITyICHHS

4. B CheMKe MOJUKPUCTAILIMUECKOTO arperara (HalmpuMmep, IMOpoIlika) B MapauUIeTbHOM ITyYKe
XapaKTePUCTHUECKOTO U3TyUCHHS

11. MUKpOpPEeHTreHOCIeKTPAJIbHbIN AHAJIU3 M03BOJIAET ONPEACJIUTH
1. XUMHYECKUH COCTaB UCCIIEAyeMOTo 00pasia

2. JIOKJTBHBIA XUMHUYCCKUH COCTaB B UCCIIEyeMOM o0pasiie

3 ¢a3oBbIil cocTaB UccaeayeMoro oopasma

4. cTpyKTYpYy HcclieyeMoro oopasia

12. KayecTBeHHbIH MUKPOPEHTIeHOCTIEKTPAJIbHBII aHAJN3

1. mo3BOJISET YCTAHOBUTH HAJIMYKE TOTO MM MHOTO AJIEMEHTA B HCCIIeyeMOi mpooe

2. ompenenser KOJMYeCTBO AJIEMEHTa B o0pasle IMyTeM CpaBHEHHs KPHBBIX WHTCHCHBHOCTEH,
CHATBIX ¢ 0Opa3ua u sTajoHa, cogepxamiero 100 % ananusupyeMoro sneMeHTa



3. IO3BOJIAET TOYHO ONpCaACIINTb XHMHYCSCKHI COCTaB MI/IKpOO6’beMOB BE€IICCTBA

13. KosimuecTBeHHbIii MUKPOPEHTI€HOCTEKTPAJIbHBII aHAJIN3

1. ompezensieT KOJIMYECTBO 3JEMEHTa B 00paslie MyTeM CPaBHEHHS KPUBBIX WHTEHCHBHOCTEH,
CHATBIX ¢ 00pa3sia u 3tajnoHa, coaepxaiero 100 % ananuzupyemMoro 3eMeHTa

2. MO3BOJISIET YCTAHOBUTH HAJTMUUE TOTO MJIM HHOT'O 3JIEMEHTA B UCCIIeyeMOl pooe

3. IMMO3BOJIACT TOYHO OIPECACIIUTD XUMHYECKHH COCTaB MI/IKpOO6’beMOB BCIICCTBA

14. MosykoJn4ecTBEHHbIIi MUKPOPEHTI€HOCTIEKTPAJILHBINH aHATN3

1. mo3BOJISIET YCTAHOBUTH HAJIMYUE TOTO MM MHOTO AJIEMEHTA B HCCIIEyeMOH mpooe

2. ompenenseT KOJIUYEeCTBO 3JIEMEHTa B 00pasile MyTeM CPaBHEHUS KPUBBIX WHTECHCHBHOCTEH,
CHSATBIX ¢ 00pa3ia u 3tajona, coaepxaiiero 100 % ananuzupyemoro 3jeMeHTa

3. IO3BOJIIET TOYHO OTPEJICIIUTh XUMHUECKUN COCTaB MUKPOOOHEMOB BEIIECTBA

Bompocs! k Tecty Ne 5:

TEMA: «Mexanun4yecKue CBOMCTBa»

1. Mexanuyeckue cBOHCTBa ONpee/SOT NOBeAeHNe MaTepuaJa:
1. mox nefcTBUEM MPUITOKEHHBIX BHEITHUX HATPY30K

2. TIOJ| IeCTBUEM TIPHUIIOKEHHBIX BHYTPCHHUX HATrPy30K

3. moj IeCTBHEM MEXaHMYECKOM 00pabOTKK MaTepuaia

. CtaTnyeckne UCNbITAHNUS NPEeIyCMATPUBAIOT

. MEJIEHHOE U IJIaBHOE YBEJIMYEHUE Harpy3Ku Ha oOpaser
. pe3Koe PUIIOKEHUE HAarpy3KH K 00pasily

. UKJIMYECKOe (3HAKOTIEPEMEHHOE) HarpyKeHHe

W — N

. InHaMHYeCKHe UCTIBITAHUSA NMPeLyCMATPHBAIOT

. MEJIJICHHOE U TJIAaBHOE YBEIMYCHHUE HArPy3KH Ha 0Opaserl
. pe3Koe MPUIIOKEHHE HATPY3KH K 00pasily

. IIUKITNYECKOe (3HAKOTIEPEMEHHOE) HAarPy)KEHHE

W — W

. [InkIn4ecKue MCNBITAHUA NPEeIyCMATPUBAKOT

. MEJJIEHHOE U TUIaBHOE yBEJIMUYEHNE HArpy3Ku Ha oOpasel
. pe3Koe MPUIIOKEHHE HArPy3KU K 00pasiry

. MUKIIMYECKOE (3HAKOIIEPEMEHHOE) Harpy>KEeHHE

W~ &

. K craTH4ecKkMM MCIBITAHUAM OTHOCHTCS
. UICTIBITAHHME HAa YAAPHYIO BSI3KOCTb

. UICTIBITAHHWE HA PACTSKEHUE

. UICTIBITAHWE HA YCTAJIOCTHOE Pa3pyIICHUE

WN P W

. K AnHaMu4ecKMM MCIBITAHUSIM OTHOCHTCS:
. UICIIBITAHHE HA YAAPHYIO BSI3KOCTb

. UCTIBITAHUE HA PaCTSIKEHHE

. UICIIBITAHHME HA YCTAJIOCTHOE pa3pylLICHUE

WNPFPS

. K nukjiInyeckuM MCNBITAHUSIM OTHOCHTCS
. UCTIBITAHUE HA yJApHYIO BA3KOCTb

. UCTIBITAHUE HA PaCTSKEHHE

. UICIIBITAHME HA YCTAJIOCTHOE pa3pylIeHUE

WN PP



8. Onpenenenue TBEPAOCTH OTHOCUTCS
1. Kk cTaTUYECKUM UCIBITAHUIM

2.K JUHAMHUYCCKUM HUCIIBITAHUAM

3. K HUKJIMYECKUM UCIIBITAaHUSIM

9. U3mepeHue TBepAOCTH M0 bpuHe /110 BO3MOKHO VISl MATEPHAJIOB

1. Mano# u cpenHel TBEPIOCTH

2. CpellHeil 1 BBICOKOW TBEPAOCTH

3. OT MaJIoH /10 BHICOKOM TBEPAOCTHU

4. TOHKUX MMOBEPXHOCTHBIX CJIOEB, a TAK)KE MaTepUAIOB C OYEHb BBICOKOM TBEPAOCTHIO

10. U3mepenne TBepaocTH M0 POKBeJTy BO3MOKHO JISI MAaTEPHAJIOB

1. Mano# u cpenHel TBEPIOCTH

2. CpeiHEil ¥ BBICOKOM TBEPIOCTU

3. oT Maso# 10 BBICOKOM TBEPAOCTU

4. TOHKUX MMOBEPXHOCTHBIX CJIOEB, a TAK)KE MaTepUAIOB C OYEHb BBICOKOUM TBEPAOCTHIO

11. U3mepenue TBepaocTH 0 Bukkepcy BO3MOKHO /ISl MATEPHAJIOB

1. Manoit u cpeHel TBEPIOCTH

2. CpelHEil 1 BBICOKOW TBEPIOCTH

3. oT MaJso# 10 BBICOKOH TBEPAOCTU

4. TOHKMX MMOBEPXHOCTHBIX CIIOEB, a TAKKE MAaTEPUATIOB C OUYEHBb BHICOKOM TBEPIOCTHIO

12. B kayecTBe HHAEHTOPA HCIOJIB3YyeTCs YeThIPEXTPaHHAS aJIMa3Hasi MHPaMHU/Ia B MeTo/1e
U3MepeHus TBepPA0CTH

1. no bpunenmo

2. o PoxBemry

3. o Bukkepcy

13. B xakoM MeTo/1e M3MepEeHHs TBEPAOCTH HCIO0JIb3yeTCs B KauecTBe HHACHTOpA
aJIMa3HbIH KOHYC

1. no bpunenmo

2. o PoxBemry

3. o Bukkepcy

14. B xakoM MeTo/1e M3MepEeHHs TBEPAOCTH MCIO0JIb3YyeTCs B KauecTBe HHIEHTOpa
aJIMa3HbIH KOHYC

1. no bpunenmio

2. o PokBemry

3. mo Bukkepcy

15. B kakoM MeTo/1e U3MepeHHs TBEPAOCTH UCIOIb3YyeTCsl B Ka4YecTBe HHAEHTOPA CTAJILHOI
3aKaJieHHbIi mapuk auamerpom D=2.5; 5 nau 10 mm

1. no bpunenmio

2. o PokBemry

3. mo Bukkepcy

16. TBepaocTb — 3TO

1. HampsbKEHKE, COOTBETCTBYIOIEE MAKCHMATBHOM HArpy3Ke, KOTopast Mpe/IecTBYeT
paspylieHuo oopasna

2. CBOWCTBO MaTepHaja CONPOTUBIIATHCA TUIACTHUECKON Ae(opMaIiuyl pyu BAABINBAHUH B €T0O
MIOBEPXHOCTh TBEPJIOTO TEja



3. cnocoOHOCTH MaTepHalla MOIJI0NATh MEXaHUUECKYIO0 SHEPIHIO B Ipolecce Ae(GopMupoBaHUs
U pa3spyLICHUs O JCHCTBUEM YAAPHON HAarpy3Ku

17. YnapHasi BA3KOCTb — 3TO

1. pabota, 3aTpaueHHas Ha pa3pyluieHue 00pasiia, OTHECEHHAs K IUIOMAH Pa00UYEero MOnepeyHoro
cedyeHus oOpasia

2. HampsDKEHUE, COOTBETCTBYIOIEE MAKCHMAlbHOW HArpy3kKe, KOTOpas TMPEIIIeCTBYET
paspylIeHHIO 00pa3ia

3. pa3pyleHre MeTajuia Mo JeiHCTBUEM 3HAKOTIEPEMEHHBIX HArpy30K

18. Ilopor xJIaAHOIOMKOCTH — 3TO

1. remneparypa (MHTEpBaJl TEMIEPATYP), IIPH KOTOPOH MPOTEKACT UCTIBITAHHE

2. temmeparypa (MHTEpBaJl TEMIIEpPaTyp), MPH KOTOPOM IPOUCXOJUT IEPEXOA OT BSIZKOIO
pa3pylIeHus K XpYIKOMY

3. Temneparypa (MHTEpBal TEeMIICPATyp), MPU KOTOPOM IPOUCXOTUT MEPEXOJ OT XPYIKOTO
pa3pylIeHHs K BI3KOMY

19. Bsizkomy pa3pyunieHHI0 COOTBETCTBYET

1. uznom ¢ 6JICCT$IIIII/IM, KpUCTATINIMYCCKHUM CTPOCHUCM

2. U3JI0M C HaJlM4uMeM ouyara pa3pylIeHHs], 30Hbl MOCTENEHHOIO COOCTBEHHO YCTaJOCTHOTO
Pa3BUTHA U 30HBI JOJIOMA

3. U37I0M, UMEIOIIHI MaTOBOE, BOJIOKHUCTOE CTPOCHHE

20. Xpynkomy pa3pyuieHUI0 COOTBETCTBYeT

1. uznom c GecTAIUM, KPUCTAIUINYECKUM CTPOCHUEM

2. WM3JIOM C HaJM4MEM ouara pa3pymeHHs, 30HBI IOCTENIEHHOTO COOCTBEHHO YCTAJIOCTHOTO
pa3BUTHS U 30HBI J0JIOMa

3. U3JI0M, UMEIOIINI MaTOBOE, BOJIOKHUCTOE CTPOCHHE

21. Ilpeaen BHIHOCJIAMBOCTH — 3TO

1. MakcuManbHOE HanpsKEHKE, TPU KOTOPOM 00pasell He pa3pyIIaeTcs mocie 6€CKOHEUHOI o Win
3a/IaHHOT'0 YUCJIA IUKJIOB HArPYKEHUS

2. HampspKeHHe, COOTBETCTBYIOIEE MAaKCHUMaJbHOM Harpyske, KOTOpas MpeIIecTBYeT
paspyuienuo odpasia

3. CBOMCTBO MarepHaja CONPOTHBIATHCS MJIACTUYECKON AeopMaluu Npu BIABIMBAHUH B €TO0
IIOBEPXHOCTh TBEPAOTO TeEJa

Tewmsbl tst pedepaTa

- Knaccudukanus matepruanoB 1 0COOCHHOCTH HCCIEI0BaHUS PA3IUYHBIX MAaTEPUAIIOB.

- Hepaspymarormre MeToasl KOHTPOJIS (BHU3yalbHO-ONTHYECKHN, PEHTTEHOBCKAs W
ramma-ae(eKTOCKONHs, YIbTPa3ByKoBas Ne()EKTOCKOMUS, KaNUJUISIPHBIE METOJbI KOHTPOJIA,
MarHUTHBIE METOIBI HEPA3PYIIAIOMIETO KOHTPOJIS).

- CriekTpanbHbIe METO/IbI aHAIIH3A.




IIpunoxenue 2

OIIeHO‘lHBIe cpeacrBa aJis NNIPpOBEIACHUA HpOMe)KyTO‘lHOﬁ aTrrecrauum

a) H.J'IaHI/IpyeMbIe pe3yJabTaThbl Oﬁy‘leHI/Iﬂ N OIICHOYHBIC CPpEeACTBA NJIsl IPOBEACHUNA HpOMe)I(yTO'lHOﬁ aTTecCTaluu.

CTpyKTypHBIi
DIIEMEHT
KOMIETCHIIUU

[TnarupyemMble pe3ynbTaThl 00yIeHUS

OneHouHble cpeacTBa

OIIK-4 CriocoGeH mpoBOAUTH U3MEPEHUS 1 HAO0IeHHS B cepe MpodecCHOHANbHOMN IeATENbHOCTH, 00padaThIBaTh M MPEICTABIATD
AKCIIEPUMEHTAJIbHBIC JTAHHBIC

OIIK-4.1

Bribupaet u npuMeHseT METObI U
CPEJCTBA U3MEPEHUS [Tl ONPEIEIICHUS
CBOIICTB MaTepUAOB U U3/IEIUN U3 HUX

Ilepeuens meopemuueckux 60npocoé K IK3ameHy:.

1. Onrtuueckas mukpockomnusi. OCHOBHBbIE NMOHSATUS — paspeluarolias CoCOOHOCTb,
npeen paspereHus, IMPppaKIuOHHbIN pesen. Y CTpOHCTBO ONTHYECKOT0 MUKPOCKOTIA.
2.  Mukpockonusi KOMOMHAITMOHHOTO PACCESTHUSI CBETa — KOHCTPYKIIHSA, IPUMEHEHHE.
3. Mukpockonuss ¢ HacblmeHueM JgromuHecueHuun (STED) — koHcTpykiws,
MIPUMEHEHHE.

4.  KoHdokanbHas MUKPOCKOIUS — KOHCTPYKIIHS, IPUMEHEHHE.

5. TI9M. OcHOBBI NpPOCBEUYMBAIOLICH 3JIEKTPOHHOM MHKpockonuu. KoHcTpyKuus
[19M. ®opmupoBaHue yya.

6. Bosmoxnoctu u npumenenue [IOM. OO0bexTsl uccrnenoBanus. JlocTOMHCTBA U
Hezoctatku Merosa [I1DM. Ob6nactu npumenenus [1OM.

7. POM. ®usnueckne ocHoBbl POM. YcTpoiictBo u pabota POM.

8.  Texuuueckue BozmoxxkHoct POM. Koncrpykiust POM. Ilpumenenue. MPCA.

9. C3M. Ckanupyromias TyHHEJIbHAs MUKPOCKOIHSI — YCTPOMCTBO, MPUHIIUITBI paOOTHI,
IIPUMEHEHHUE.

10. C3M. ATOoMHO-CWJIOBasi MHKPOCKONHSI — YCTPOMCTBO, MPHHIMIBI pPaboTHI,
IIPUMEHEHHE.
11. C3M. DrnektpocunioBass MHUKPOCKONHS — YCTPOMCTBO, MNPHUHLHUIILI paboOThI,
IIPUMEHEHHUE.
12. C3M. MarHuTHO-CUJIOBasE MHUKPOCKONMS — YCTPOHCTBO, NPUHIMIIBI PabOTHI,
MIPUMEHEHHE.

BLIGpaTB MCTOABI U CPCACTBA U3MCPCHUA IJId ONPCACICHUA CBONCTB MaTCpHraJioB U




CrpyKTypHBIi
3JIEMEHT

KOMIICTCHIINU

[TnarupyemMble pe3ynbTaThl 00yIeHUS

OneHouHble CpeacTBa

W3JIEIIUN U3 HUX:

METOJ] U3MEPEHUS TBEPAOCTH:

- 11 MAaTepUAIIOB HU3KOW TBEPAOCTH;

- JUIsl MaTEpUajIOB CPEIHEN TBEPAOCTH,;

- JUIsl MaTepUajioB BBICOKON TBEPAOCTH,

- JUTSI MACCUBHBIX M3/ICTHIA U CIIOKHOHN (HOPMBI;

- JUI TOHKHUX 00pas3IoB.

METOJl UCCIIEIOBAHM:

- JUIsl OIIPENIENIEHHs] pa3Mepa 3€pHa B KPYITHO3EPHUCTBIX MaTepuaiax;
- IS OTIPENIEIICHUS pa3Mepa 3€pHa B YIIBTPAaMEIKO3EPHUCTBIX Marepuaiax;
- JUIsl ICCIIEI0OBAaHUS IUCIOKALIMOHHON CTPYKTYPBI;

- JUIs UCCIIEIOBaHUs MUKpOpesbeda NOBEPXHOCTH

OIIK-4.2

HpOBO,[[I/IT OKCIICPUMCHTAJIbHBIC
HCCJIICAOBAHUA U UCIIOJIB3YCT OCHOBHBIC
IIPUCMBI O6pa6OTKI/I 1 IpCACTaBJICHUA
IMOJTYYCHHBIX JAHHBIX

Ilepeuens meopemuueckux 60npocos K IK3AMeHy:.

1. OcHOBBI (U3UKU PEHTTEHOBCKOTO H3IIy4eHHUs. B3auMopelcTBHe PEHTT€HOBCKHX
JIy4€il C BEIECTBOM.

2. OCHOBHBIE METOJIbI PEHTTE€HOCTPYKTYPHOTO aHAJH3a.

3. Meroner PCA — Jlays, Koccens.

4. Meroast PCA — MeTon BpalieHusi, TOPOIIKA.

5. OcHOBHBIE METOJIbI PEHTTEHOCTIEKTPaIbHOTO aHanu3a. O0I1Iee yCTpoCcTBO
CHEKTPOMETPOB.

6. MeTobI pEHTTEHOCTICKPATHFHOTO aHAIN3a — KAYeCTBEHHBIH, TOTYKOJIUIECTBEHHBIH,
KOJMYECTBEHHBIH.

7. Craruueckue METOJIbI ONPECIICHUS MEXaHUUECKIX CBOWCTB.

8. Jlumamuveckue METOJIbI ONpeICTICHUS MEXaHHUSCKHX CBOMCTB.

9. Iuknuueckue METObI OTPEEIICHUSI MEXaHUYECKUX CBOMCTB.

10. Hepaspymaromiue MeTo 16l KOHTPOJISL.
Omnucarb MCTOAUKY IMPOBEACHUSA SKCIICPUMCECHTAJIbHBIC UCCIIEAOBAHNA 1 OCHOBHBIC
preMbl 00paOOTKH U IPEICTABICHUS TOTYYCHHBIX TaHHBIX:
- onipeziesieHns Oania 3epHa;




CTpyKTYypHBII
JJIEMEHT

KOMIICTCHIIMHN

[Tnanupyemblie pe3yiabTaThl O0ydeHUs

OueHouHble CpeCTBA

- OIPEIEIICHNs JUCIEPCHOCTU NEPIIUTA;
- OIIpeIeIeHUs] KOJIMYECTBA HEMETAJUINYECKUX BKIFOUCHHH;
- U3MepeHue TBepAocTu 1o Bukkepcy;

- U3MepeHue TBepocTu 1o Pokseny;

- U3MepeHue TBepAocTy 1o bpuneno;

- U3MEpEeHNe MUKPOTBEPIOCTH;

- OIPEJICJIEHNE YIapHON BA3KOCTH METAIJIOB.




0) Ilopsaok mpoBeaeHUsI MPOMEKYTOYHOM ATTECTAIMH, IOKA3ATeIH U KPUTEPUH
OLlCHUBAHMUSL:

Ilpumepnaa cmpykmypa u cooeprcanue nyHKma:

[TpomexyTouHast arrectauus 1o gucuuiuinHe «MeToabl MCCIeJ0BaHUS MATEPHAJIOB M
MPOLECCOB) BKIOYAECT TEOPETHUUECKUE BOIPOCHI, MO3BOJISIIOUIME OLEHUTh YPOBEHb YCBOCHHS
o0yyaromuMucs 3HaHUH, U MPAKTUYECKUE 33/1aHUs, BBIBISIOMINE CTENEHb C(HOPMUPOBAHHOCTH
YMEHHUI U BJaJIeHUH, IPOBOIUTCS B POpME IK3aMeHa.

DK3aMeH N0 JaHHOW AMCIUILIMHE MPOBOIUTCS B YCTHOH (popMe MO 3K3aMEHAIMOHHBIM
OuneTam, KaKIblil U3 KOTOPBIX BKIIIOYAET 2 TEOPETUUECKUX BOIPOCA.

Ilokazamenu u Kpumepuu OUeHUGAHUSA IKIAMEHA:

— Ha OIICHKY «OTJIH4YHO» (5 0a/ioB) — 00YYArOIIUICS TEMOHCTPUPYET BBHICOKUN YPOBEHBb
c(OpPMUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CHCTEMaTH4YecKoe U TIyOOKoe 3HaHue
y4eOHOro MaTepuana, CBOOOIHO ONMEPUPYET 3HAHHUSIMH, YMCHUSIMH, IPUMCHSICT UX B CHUTYaIUIX
MOBBIIIEHHOH CIIOKHOCTH.

— Ha OIICHKY «Xxopomo» (4 Oamia) — oOydaromuicss AEMOHCTPUPYET CPEIAHUN YPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIC 3HAHHWS, YMEHHS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAYUTEIbHBIC OMIUOKH, HETOYHOCTH.

— Ha OIICHKY «YyJIOBJETBOPUTEIbHO» (3 Oamia) — oOydarouuiics JIEeMOHCTPUPYET
MOPOTOBBIA YPOBEHb CPOPMUPOBAHHOCTH KOMIIETECHIIMI: B XO0JIé KOHTPOJBHBIX MEPOIPHUITHN
JIOITYCKAIOTCS OIIUOKH, TIPOSIBISICTCS OTCYTCTBUE OTACIBHBIX 3HAHUW, YMEHUH, HABBIKOB.

— Ha OIICHKY «HeY/I0BJIETBOPUTEIHLHO» (2 Oaia) — 00yJaroIuiicss AEMOHCTPUPYET 3HAHUS
He Oosee 20% TeopeTHYecKOro mMarepualia, JOIMYCKAeT CYIIECTBEHHBIC ONIMOKH, HE MOMXKET
MOKa3aTh MHTEJUICKTYaIbHbIEC HABBIKH PEIICHUS MTPOCTHIX 3a/1a4.

— Ha OIICHKY «HeY/0BJIeTBOpPUTENbHO» (1 Oamn) — oOydarolmuiicss He MOXKET MMOKa3aTh
3HaHUS Ha YpPOBHE BOCIPOM3BEICHHS M OOBSICHEHHs HHPOpPMAIMU, HE MOXKET TIO0Ka3aTh
WHTEIUICKTYaIbHbIC HABBIKU PEIICHUS MTPOCTHIX 3a7ad.



