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JIner akryaauszanuu padoueil mporpaMmbl
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3aB. kadeapoii A.b. Momiep




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

LenssMu 0OCBOEHUS AUCHUTUTMHBI «METOIbI HCCIIEJOBAHUS MATEPHATIOB M TIPOIIECCOBY
SABIISIFOTCSL:

- pa3BUTHE Yy CTYIEHTOB JIMYHOCTHBIX KayecTB, a Takke (OpMHUpPOBAHUE
obmenpodeccuoHaNbHOH U NMPO(ECCHOHAIBHOW  KOMIIETEHLMH B COOTBETCTBUU €
tpeboBanusimu @I'OC BO no nanpasnernto noaroroBku 22.03.02 Meramnyprus;

- IOJIy4€HUE 3HaHUI 0 METOJ1aX UCCIIEJOBAHUS MaTEPUAJIOB U ITPOLIECCOB;

- IOJIY4EHHUE MPAKTUYECKUX HABBIKOB paOOTHI HA HCCIIEA0BATEILCKOM 000PYA0BAaHUH.

2 MecTo THCHHUIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

JucuuruinHa MeToabl UCClieIoBaHUM MaTepHaaoB M IPOLECCOB BXOJUT B 0a30BYIO
4acTh Y4e€OHOr0 II1aHa 00pa30BaTEeIbHON IPOTPAMMBI.

Jns  u3ydeHus  JUCHMIUIMHBI  HEoOXOXMMBbl 3HaHMA  (YMEHHUs, BIAJEHUS),
c(OpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

Marepuanosenenue

Pusuka

dusnyeckas XUMHs

Mertposnorusi, cTaniapTu3anus U cepTUPUKaLsL

3HaHus (YMEHUs, BIIAICHUS ), IOJTYYCHHBIC TIPU U3YYCHUU TaHHON JIUCIHUILIMHBI Oy IyT
HEO0XO0UMBI JUISl U3yYeHUS TUCHUILTUH/TIPAKTHK:

[TonroToBka K 3aIIUTe U 3aIIMTA BBITYCKHON KBATM(UKAITMOHHON pabOThI

IlonroroBka k ca4e u cjada rocyapCTBEHHOIO 9K3aMEHA

3 Komnerenuun ody4aromierocs, (popMupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJIbTAThl 00y4eHu st

B pesynbpraTe 0cBOEHMS TUCHUIUIUHBI (MOYyIIs) «MeToibl HCcCIe10BaHUN MaTepuaioB
U [IPOLIECCOBY 00YUYaOLINICS TOJKEH 00J1aAaTh CIeIyIOIUMHI KOMITETEHIIUSAMU:

CTpyKTypHBII [Tnanupyemsble pe3ynbTaThl 00ydeHUs
JJIEMEHT
KOMIIETEHINH

[TK-2 criocoGHOCTHIO BBIOMPATh METO/IbI CCIIEI0OBAHUS, INIAHUPOBAThH U POBOUTH
HE00XO0/IMMBbIE SKCIIEPUMEHTBI, HHTEPIPETUPOBAThH PE3YIbTATHI U JA€TIaTh BHIBOJIbI

3HaTh - KJ1accuUKaIMI0 OCHOBHBIX METO/IOB HCCIIEIOBAaHUN MaTEPHAJIOB;
- OCHOBBI IPOCBEYMBAIOLIEN, CKAHUPYIOLLIEH 3JIEKTPOHHOMU U 30HA0BOM
MHKPOCKOTIHI

VYmMmern - BRIOpaTh METOJI UCCIIEAOBAHUS ISl OTIPEACIICHUSI ITapaMeTPOB

MaTEpHAJIOB NIPU PELIEHUH KOHKPETHOW ITPAKTUYECKOM 3a7auu;

- MOJICPHU3UPOBATh METOIUKH MOIY4YeHUs U 00pabOTKH
9KCIIEPUMEHTAIIBHBIX JAHHBIX;

- BBIOMPATh U UCIOJIb30BaTh METO/IBI U 000PYAOBaHHE ISl aHAIN3a
(U3MKO-MEXaHNYECKUX CBOMCTB HOBBIX MAaTEPUAJIOB U U3JIEIUN U3 HUX

Brnaners - IPAKTUYECKUMU HABBIKAMH MTPOBEICHUS IKCIIEPUMEHTA C YIETOM
BBIOOpA OMTUMATBHBIX METOJIMK U 000PYAOBAHUS ISl HCCIICIOBAHUM,
palMOHAIBHOTO ONPEACIICHHs YCIOBUH U IMana3oHa 3KCIIEPUMEHTOB,
00paboTKH, cUCTeMaTU3allMU U aHallu3a MOJy4YEHHBIX Pe3yIbTaToOB

OIIK-1  roTOBHOCTBHIO MCIIOJIB30BaTh (PyHAAMEHTaIbHbIE OOIIEMHKEHEPHBIE 3HAHUS

3HaTh METOBI U3y4eHHUs (PUZUKO-XUMHUECKUX MPOIECCOB, (PU3NUECKUX,
XUMHUYECKHUX CBOMCTB M AKCIUTYaTallMOHHBIX XapaKTEPUCTUK
MaTepHaioB, yCTPOHCTB, MPUOOPOB U M3AETHI HAa UX OCHOBE




YMers MPUMEHATH TU(PPAKIUOHHBIE, CIIEKTPOCKOITMUECKUE, PE30HAHCHBIE U
ApYrue METOIbI P UCCIEA0BAaHUU MaTEPUAIIOB
Buaners IIPAKTUYECKUMU HaBBIKAMH HCIIOJIb30BAHMS 3JIEMEHTOB METO/0B

HCCIEA0BAHUA MATEPUAIIOB U IIPOLIECCOB HA IPYIUX AUCLMILUIMHAX, HA
3aHATUAX B AyJJUTOPUU U HA NIPAKTUKE




4. CTpyKTypa, 00b€M N coepkaHne TUCHHUIINHBI (MOLYJIS)
OO01mast TpyI0eMKOCTh TUCIHUIUIMHBI COCTABISAET 5 3aueTHbIX eaunanil 180 akan. yaco, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 59,7 akaj. 4acoB:

— ayauTopHas — 56 akaj. 4acos;
— BHEAYUTOPHAS — 3,7 aKaJl. 4acoB
— camocTosiTenpHas padoTa — 84,6 akaj. 4acos;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gaca

dDopMa aTTeCcTaluu - 3K3aMCH

AynutopHast ) =
o | xonTaKTHAS pabota E 5
Paszen/ Tema 5 (B akaz. yacax) ) X Bun ®dopma TeKyIero KOHTPOIs Kox
g S O|caMOCTOSTETbHOM YCIEBAEMOCTH U
JCIUTUTAHB 5 £ N KOMITETEHIIUH
@) 5 g £ paboThI NPOMEXYTOYHOH aTTecTaluu
n1ab. |mpakT.
Jlek. P '8
3aH. | 3aH. |O 9
1.
11 W3ydenue
X Hay4YHOI 1
Knaccudukarmst Z:6H0171
MaTepuaoB u nn);e ATVDEL
0COOEHHOCTH 71 4 | 221 10 Hanﬁ caﬁe, Pedepat u noknan TIK-2, OIIK-1
UCCIIE0BAHUS edbepara
Pa3IHIHBIX pedepara.
MATEpHAIIOB Ilonroroska
JIOKITaIa.
HWroro no pazaeny 4 | 221 10
2.
3amura 1ab0paTopHBIX PaboT:
2.1 Onruueckas, «3yyenue yctpoiicTa u
MPOCBEYMBAIOIIAS MIPUHLUIIOB PabOTHI
U CKaHMpPYIOIIas TMoxroToska K CTEPEOMHUKPOCKOIIaY,
acTpoBas «M3y4yenne ycTpoiicTBa u
(pactp ) 8 | 421 10 | naGopaTopHBIM e yerp TIK-2, OIIK-1
AJIEKTPOHHAS, aGotam 1-3 | PMHLUATIOB paboThI pacTpoBOTO
CKaHUPYFOLIast p ANIEKTPOHHOTO MHKPOCKOTIa,
30HI0Bas «CxaHupytomas 30H10Bas
MHUKPOCKOITUS 7 MHKpOCKomus». Pemenne
TectoB 1-3.
2.2 MeTtoanl
OTIpeAeNeHNs IMoaroToBka k | 3amuTa 1abopaTopHOil pabOTHI:
pa3smMepoB 2 | 621 10 | mabopatopHOit «KomuectBennsrit ananuz  |[1K-2, OITK-1
CTPYKTYPHBIX pabote 4 apaMeTpOB MHKPOCTPYKTYPBI»
9JIEMEHTOB
Wroro no pazneny 10 | 10/41 20




3.
31 .
IMoaroroBka k | 3amuTa 1a60paToOpHON pabOTHI
Pentrenosckue . N
METOEL 4 | 221 10 | nmaGoparopHoii |«MuxpoperTreHoctexrpanseli([1K-2, OTTK-1
5 pabote 5 aHanmu3y. Pemenue Tecra 4.
UCCIIEOBaHUS
3amura 1ab0paTopHBIX PadboT:
«O1eHKa MEXaHHIEeCKUX
3.2 UcneiTanus IToaroroBska x c?ﬁ;ﬁiﬁ?j“ (Ecii;ag?:nga
MEXaHMYECKHX 4 11021 18 | nabGopaTopHbIM P - Yap ’ |TIK-2, OIK-1
N TBEPAOCTh H MHKPOTBEPIOCTB)»,
CBOWCTB pabotam 6-10 .
«KonnuecTBeHHBII aHATN3 OJTH
BSI3KOM COCTaBIIAIOMIEN
uznomMay. Permenue tecra 5.
Moo x| 0 aCopronol o
A 4 2 10 | naGopaTopHOit p . |IIK-2, OIIK-1
WCCIIEIOBAHU CTPYKTYPHBIX IpeBpaLIeHUH B
pabore 11
MaTepuasoB CTaNAX»
Hroro no pazaeny 12 | 14/41 38
4.
N3yuenue
HAY4YHOU U
a1 yueOHOM
: JIUTEPATYPBI, : :
Hepaspymaromiue 2 2 16,6 HaTCare Pegepar IK-2, OIIK-1
METOJIBI KOHTPOJIS
pedepara.
ITonroroBka
JIOKJIaza
Hroro no pazaeny 2 2 16,6
Hroro 3a cemectp 28 |28/101 84,6 9K3aMeH
Wroro no gucturminae | 28 (28/101 84,6 9K3aMEH TIK-2,0I1K-1




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlnst ycBoeHus CTyIEeHTaMM 3HaHUM MO0 JUCHUIUIMHE «MeToabl HCCilel0BaHus
MaTepuajoB U IMPOIECCOB» MPUMEHSIOTCS TPAAMIMOHHAS U KOMIETEHTHOCTHO-MOJyJbHAs
TEXHOJIOTUM OOyueHUs, BKIIOYAIOIIUE B ceOsd OOBSICHEHUS MpernojaBaTesiss Ha JICKIHSX,
CaMOCTOSITENIbHYI0 paboTy ¢ yueOHOW U CIpPaBOYHOM JUTEpaTypoll MO IUCHUIUIMHE,
BBITOJIHEHHE JIAOOPATOPHBIX PAOOT IO METOANYECKUM YKA3aHUSIM U T.II.

B xayecTBe HHTEPAKTUBHBIX METOIOB 00yUEHHUS UCTIONb3YIOTCS:

- Oomepekarolas caMocCTosiTeNbHas paboTa ¥ paboTa B KOMaHAE MPH BBITOJHECHUU
1a00paTOPHBIX PadoT;

- Ipo0bsieMHOe 00y4YeHHE MTPU MOUCKE WH(POPMAIIMOHHBIX HCTOYHUKOB, COCTABICHUH U
HanMcaHuu pedepaTa 1Mo Noay4YeHHbIM HHANBUTYaTbHBIM 3aJaHUSIM.

CamocrodarenbHas paboTa CTYJCHTOB HAaIlpaBlieHa HAa 3aKPEIUICHUE TEOPETHYECKOTO
MaTepuaina, W3JIOKEHHOTO TIperojaBaTesieM, Ha MpopabOTKy TeM, OTBEJACHHBIX Ha
CaMOCTOSITENIbHOE H3Y4YEHHE, Ha IOATOTOBKY K JIabDOpaTOPHBIM 3aHATHUSAM, HalMCaHUE
pedepara, MOArOTOBKY K KOHTPOJIBHBIM paboTaM U HTOrOBOMY 3K3aMEHY O AUCLUILIHHE.

6 YueGHO-MeTOAMYeCcKOe o0ecriedeHUue CAMOCTOSITeJIbHOI PadoThI 00y4aKoIuXCcs
[Ipencrasneno B npuioxxenuu 1.

7 OueHOYHBIE CPeACTBA /sl IPOBeeHHs POMEKYTOYHOI aTTecTAlMI
[IpencraBieHbl B IPUIOKEHUU 2.

8 VYueOHo-MeTOnMYecKOe H HHMPOPMANMOHHOE oOOecmeyeHHe JUCHHUILINHBI

a) OcHoBHas TUTEpaTYypAa:

1. Kontoxos, B. FO. MeTonbl ucciaenoBaHusi MaTepuagoB U MPOIECCOB : yueOHOE
noco6wue s By30B / B. FO. Kontoxos, 1. A. I'oronanse, 3. B. Mypra. — 2-¢ u3., HCIp. U 011 —
Mocksa : UznarensctBo IOpaiit, 2019. — 226 c. — (YHuBepcutersl Poccun). — ISBN 978-5-
534-05475-0. — Tekcr : oanekrponusii [/ DOBC IOpaiit [caiitr]. - URL:
https://urait.ru/bcode/439014 (nara obpamenus: 24.09.2020).

2. CyBopos, 3. B. MarepuanoBeieHre: METOAbI UCCIEIOBAHUS CTPYKTYPHI U COCTaBa
MaTepHasoB ;. yueOHOe mocobue s akagemuyeckoro 6akanaspuara / D. B. CyBopoB. — 2-¢
u3f., nepepad. u gon. — Mocksa : WznarensctBo FOpaiit, 2019. — 180 c. — (Bricmiee
obpaszoBanue). — ISBN 978-5-534-06011-9. — Texkct : anexrponnsiii // DBC FOpaiit [caiit].
— URL.: https://urait.ru/bcode/438493 (nara obparenwus: 24.09.2020).

0) lonmoHuTeEIBHAS TUTEPaTypa:

1. MexaHH4YecKre CBOMCTBA METAJIIOB | CTATHYECKHE UCTIBITAaHUS © yueOHOe mocoowue /
B. C. 3onoropesckuii, B. K. IloptHoii, A. H. Cononun, A. C. IIpocBupsikoB. — Mocksa :
MUCHUC, 2013. — 116 c¢. — Tekct : 3ekTpoHHbIi // JlaHb : 3JIeKTPOHHO-OMOIHOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/117123 (mara obOpamenus: 24.09.2020). —
PesxuM nmoctyrma: uist aBTOpH3. TIOJIB30BaTEINEH.

2. benomeitiieB, M. 0. Mexanudeckue cBOMCTBa MeTalioB : ydeOHOe mocobue / M.
10. BenomeitiieB, A. B. Kynps. — Mocksa : MUCHUC, [6. r.]. — Yacts 3 : Bs3KkocCTb.
Paspymenue. JTabopatopusiit nmpakTiukym — 2008. — 85 ¢. — Tekcr : anekrponHsiii // JIans :
3NIEKTPOHHO-OMOMoTeynas cuctema. — URL: https://e.lanbook.com/book/1831  (mata
obpamenus: 24.09.2020). — Pexxum nocrymna: 1uist aBropus. [lomp3oBaTeneii.

3. Byomuk, B. T. MeToasl ucciaenoBaHus MaTepHalioB U CTPYKTYP B DJIEKTPOHHUKE.
PentrenoBckas au¢pakuuoHHas MHKpockonus : ydyeOHoe mocobue / B. T. Byomuk, A. M.
MunsBuackuit. — MockBa : MUCHUC, 2006. — 93 ¢. — Tekcr : anekrpounsiii // Jlanb :
3IEKTPOHHO-0MOnnoTeynas cucreMa. — URL: https://e.lanbook.com/book/117093 (mara



https://urait.ru/bcode/439014
https://urait.ru/bcode/438493
https://e.lanbook.com/book/117123
https://e.lanbook.com/book/1831
https://e.lanbook.com/book/117093

obpamenus: 24.09.2020). — Pexxum gocrtymna: 1uist aBTOPU3. IOJIb30BATEICH.

4. Hocos, B. B. /luarnoctuka MaimH 1 00opymoBanus . ydebHoe mocooue / B. B.
HocoB. — 4-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2017. — 376 ¢. — ISBN 978-5-8114-
1269-3. — Tekcr : anexrponnsiii // Jlanp : snekTpoHHO-OMONMMOTeYHas cucrema. — URL:
https://e.lanbook.com/book/90152 (nara obpamienus: 24.09.2020). — Pexum pocrtymna: s
aBTOPU3. MOJIb30BaTEIICH.

5. MuponoB B. JI. OcHOBBI CKaHHMpYIOLIEH 30HIOBOH MHUKPOCKOMHMHU. Y4eOHOE
nmocoOue i CTYACHTOB CTapIIMX KypCOB BBICIINX yueOHBbIX 3aBeneHuit. PAH. MuHCTHTYT
buzuKu MHUKPOCTPYKTYP. Huxuui Hogropog, 2004. — 114 c.
http://window.edu.ru/resource/535/73535/files/mironov_book.pdf

B) MeTonuyeckue ykazaHusi:

1. MarepuanoBenenue. Yacte 1 [Onexrponnsiii pecypc]/ H.B. Kommesa, 10.1O.
Edumosa, H.H. Wneuna. Marautoropckuii roc. texuudeckuii yH-T mMm. [.M. Hocosa. -
Marnutoropck: MITY wum. T'.M. Hocoea, 2019.1 CD-ROM. 3arn. c¢ »2kpaHa.
https://magtu.informsystema.ru/uploader/fileUpload?name=3966.pdf&show=dcatalogues/1/1
532467/3966.pdf&view=true — Pexxum noctyna: 1uis aBTOPHU3. MOJIb30BATEICH.

2. VI3yyeHne yCTpOWCTBa M MPHUHLIUIIOB PabOTHI PACTPOBOTO SJIEKTPOHHOTO MHUKPO-
ckomna: Meroz. yka3. / H.B. Komea, }F0.10. Epumoa, M. A. TTonsikoa, M.I1. BapsIiiHUKOB.
MarnuToropck, 2011. 6 c.

3. Ckanupyromiasi 30HI0Bas MHUKpOckomwus: JsaboparopHbiii mpaktukym / FO.IO.
Edumosa, M.A. [lonsikoa, A.E. I'ynmun. Marauroropck: M31-B0 MarHuToropck. roc. TexH.
yu-ta uM. [.1. Hocoga, 2017. 41 c.

4. N3yueHue ycTpoiCTBa M MPHUHIMIIOB PaOOTHI CTEPEOMUKPOCKOIA: METOM. yKa3. /
O.A. Hukutenko, }0.}O. Edumona, H.B. Konuesa. Marautoropck: M3n-Bo Maruutoropck.
roc. TexH. yH-ta um. .. Hocoga, 2013. 10 c.

5. KonruecTBeHHBIH aHAIN3 T0JIM BSI3KO# COCTaBISIONICH H3oMa: MeTol. ykas. / O.A.
Huxkurenko, FO.10. Edumona, H.B. Koniea. Maruutoropck: M3n-Bo Marauroropck. roc.
TexH. yH-Ta uM. I.J1. Hocosa, 2013. 6 c.

6. MuKpOpeHTreHOCTIeKTpaIbHbIA aHanmu3: meron. yka3. / H0.}O. Edumosa, O.A.
Hukurenko, H.B. KoneBa. Marauroropck: M3a-8o0 Marauroropck. roc. Texs. yH-ta um. I'.1.
Hocosa, 2014. 9 c.

7. OnpeneneHre KOJMYECTBEHHBIX XapaKTEPUCTHK MHUKPOCTPYKTYpPHI C IHOMOIIBIO
KOMITBIOTEPHO# cHCTeMbl aHanu3a n3oopaxenuit Thixomet PRO: nabopatopHslii mpakTukyMm. /
O.A. Huxurenko, 10.1O. E¢umona, H.B. KonueBa. Maruuroropck: M3n-Bo Marautoropck.
roc. TexH. yH-Ta um. .. Hocoga, 2015. 29 c.

8. OnpeneneHrne MEXaHMYECKUX CBOWCTB MeTajljla U OCTPOCHHUE KPUBBIX YIIPOUHEHHUS
o JauarpamMMe pactsbkeHus: merona. yka3. / B.I'. Jloporobwa. Maruuroropek: M3a-Bo
MarnuTtoropck. roc. TexH. yu-ta um. I'.J1. Hocosa, 2008. 49 c.

r) [Ilporpammuoe odecneuenne u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnneyenne

Cpok nercTBus
JIULEH3UU

Ne 135 o1 17.09.2007 0eccpouHO

Haumenosanue I10O Ne norosopa

MS Office 2007
Professional
7Zip cB000JTHO pacnpocTpansemoe [10 0ECCPOYHO
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|[FAR Manager |cBoGOHO pacpoctpansiemoe ITO |

0ECCPOYHO

HpO(l)eCCI/IOHaJILHbIe 0a3bl JAaHHbIX I/IHq)OpMaIII/IOHHbIe CIIPaBOYHbIC CUCTEMBI

Hassanue xypca

CchUIKa

Harmmonansaas nH(OPMAIIMOHHO-aHATUTHICCKAS
cucrema —  Poccuiickuii  MHIEKC  HAy4YHOrO
nutuposanus (PUHIL)

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

ITouckoBas cucrema Axanmemust Google (Google
Scholar)

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

HNudopmanmonHas cuctema - EnnHoe okHO JocTyna K
nHGOPMAIIMOHHBIM pecypcam

URL.: http://window.edu.ru/

OnekTpoHHas 0aza mepuoaMyecKux usnaHuii East
View Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

denepanbHOC rOCY/IapCTBEHHOE O0DKETHOE
YUPEKICHUE «DenepanbHbIT UHCTUTYT
IPOMBIIICHHONH COOCTBEHHOCTH

URL: http://www1.fips.ru/

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeyeHne TUCIUTILIHHBI (MOLYJIs1)

MaTepHaano-TeXHqucxoe o0OecIieucHue JUCHHUIIIMHBI BKJIIFOYACT:







MaTCpI/Ia.HBHO-TeXHI/I‘-IGCKOG obecrneucHue JUCIUIIIIMHBI BKJIIFOYACT:

1. Yuebnas ayauTopus JUisi IPOBEICHUS 3aHATUIN JICKIIHOHHOTO TUIIA OCHAIIICHA!

- TEXHUYECKUMHU CPEIICTBAMH OOYYCHHS, CIYXKAIIUMH JUIS TPEACTABICHUST Y4eOHON
uHpopManuu OOJBIIOW ayAUTOPUU: MYJIbTHUMEIUHHBIMH CpPEACTBA XpaHEHHs, TMeperayd |
MpeACTaBICHHS Y4eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. Y4eOHBIC ayAMTOpWUU [UIS TPOBEACHUS JAaOOPATOPHBIX 3aHATHH OCHAIICHBI
1a00paTOPHBIM 000PYAOBAHUEM:!

«JlabopaTopust ONTHYECKON MUKPOCKOITUI:

- aHaIM3aTOPOM CTEPEeOM300paKCHUH TIOBEPXHOCTH TBEPABIX TeJI Ha 0ase
crepeomukpockorna Meiji Techno RZ-B;

- aHATU3aTOPOM MHKPOCTPYKTYpPBI TBEpABIX Tell Ha 0a3e METauTyprudecKoro
WHBEPTUPOBAHHOTO MUKpockoma Zeiss Axio Observer 3;

- cucTeMoii 006paboTku n3obpaxenuii Ha 6aze I10 «Thixomet PRO».

- CHIeHaIM3UPOBAHHON MeOebIo.

«JlabopaTopusi MEXaHHUYECKUX HCITBITAHUI:

- mukpoTtBepaomepom BuehlerMicromet 5103 Buehler;

- yHUBepcallbHBIM TBepaoMepoM M4C075G3 EmcoTest;

- HaIoOJIbHOW YHHMBEPCAJIBHOW MCHBITATENbHOH AByXkoinoHHONW MammHoi AG 1C-300
kN Shimadzu Corp;

- HAINOJILHOM YHUBEPCAILHOM UCTIBITATeNbHOM ABYXKOMoHHON ManHoi AG 1C-50 kN
Shimadzu Corp;

- Buaeodkcrenzomerpom TRWiew XShimadzu Corp;

- konpoM MaaTHUKOBEIM MK 300 OO0 « UMITYJIbCy;

- CHIeMaIM3UPOBAaHHON MeOebIo.

«JlabopaTopusi CKaHUPYIOIIEH AIIEKTPOHHONH MUKPOCKOTTHH:

- JIEKTPOHHBIM CKaHUPYyIOmUM Mukpockornom JEOL JSM — 6490LV;

- KaMepoW III030BOM € CHCTEMOM yIpaBIE€HUs MUII030M JJs  pacTpoBOTO
ayeKTpoHHOTr0 MEKpockona MP 6490 LV,

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

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

«Jlaboparopust puznyueckoro MoieTupPOBaHus 1e(POPMAIMOHHBIX MPOIIECCOBY:

- ucelienoBaresbeckuM koMmruiekcom Gleeble 3500;

- CHIeaIM3UPOBaHHON MeOebIo.

«JIabopaTopus 30HI0BON MUKPOCKOIIUNY:

- CKaHMPYIOIITHM 30H10BBIM MuKpockoriom NanoEducator 11,

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

3. YueOHast aymuTOpHs I TPYITIOBBIX M MHAWBHYAIBHBIX KOHCYIbTAIUN, TEKYIIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTeCTally OCHAIIICHA!

- KOMIIbIOTEpHOH TexHukoi ¢ maketom MS Office, ¢ momkmoyeHHeM K ceTH
«lHTepHET» W € JOCTYNOM B D3JEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeIbHYIO Cpery
YHUBEPCHTETA,

- CIIeUUAIN3UPOBAHHON MEOETIBIO.

4. T[TomenieHune 115t CAMOCTOSITEIHHOM PaOOTHI OCHAIIICHO:

- KOMIbIOTepHOW TexHukoid c¢ makerom MS Office, ¢ monmkiaroueHmeM k ceTn
«lHTepHETY W € JOCTYNIOM B DJJIEKTPOHHYIO HH(MOPMAIIMOHHO-00pa30BaTeIbHYIO CpeIy
YHHUBEPCUTETA,

- CHIeHaIM3UPOBAaHHON MeOeIbIO.

5. Ilomemienue ans XpaHEHUs W HPOPHIAKTHYECKOTO OOCITYKHBaHUS Yy4eOHOTO
000pyI0BaHUS OCHAIIICHO:

- CTICTTUATTURUNORAHH O MP.ﬁPT[Lm' CTEeTITAYKAMU TITd XNAaHeHUud WPﬁHnT‘n



00opyIoBaHus;
-MHCTPYMEHTAMH Ui PEMOHTa y4eOHOro 000pyI0BaHuUSI.



IIpunoxenne 1

Y4eOHO-MeTOAUYEeCKOE 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

Bompocs! k Tecty Ne 1:

TEMA: «OnTuyeckasi MUKPOCKOIIHS

1. B cBeTOBOI1 MUKPOCKOIUH /ISl HCCJIEJOBAHNS 00bEeKTAa IPUMEHSIeTCS
1. my4oxk cBeTa

2. BNIEKTPOHHBIN IIy4OK

3. MIOHHBIN My4YOK

2. Pazpemaomasi cnocoOHOCTb — 3TO

1. MakcUMaJIbHOE PacCTOAHNEC, HA KOTOPOM JIBa TOYCYHBIX 00BEKTa BOCIIPMHUMAIOTCA KaK OBC
OTJIIENBHBIX JIPYT OT IpYyra TOYKU

2. MUHUMAaJIbHOE PacCTOAHNEC, HA KOTOPOM JIBa TOUCHYHBIX 00BEKTA BOCIIPUHHUMAIOTCS KaK IBC
OTJIENBHBIX JIPYT OT Ipyra TOYKU

3. 3TO paccTosiHue, Ha KOTOPOM JIBa TOYEHYHBIX 00BEKTAa BOCIIPUHUMAIOTCS KaK OJIHA TOYKa

3. Jas wuccienoBaHusi CTPYKTYPbl NOJYNPO3PAa4YHbIX M IPO3PavyHbIX O00BEKTOB
NPUMEHSIOTCSA

1. MUKpPOCKOIIBI OTPa’KEHHOT'O CBETA

2. MUKPOCKOIIBI TPOXO/ISAIIETO ceTa

3. CTEpEOMHUKPOCKOIIBI

4. Jlna wucciieqoBaHUsl CTPYKTYPbl MeTAJIMYECKHX M He MPO3pavyHbIX 00pa3unoB
NPHUMEHSAIOTCH

1. MEUKPOCKOIIBI OTPa’KEHHOTO CBETA

2. MUKPOCKOTIBI IIPOXOASAILErO CETa

3. CTEpEOMHUKPOCKOIIBI

Jl1s1 uccjiefoOBaHMS CTPOEHUS U3JIOMOB NIPUMMEHAIOTCS
. MUKPOCKOIIBI OTPa’KEHHOT'0 CBETA

. MUKPOCKOTIBI IPOXOJISILErO ceTa

. CTEPEOMHUKPOCKOIIBI

W — U

Yo orpaHuYMBaeT MAKCHMAJIbHOE YBeJIHYeHHE CBETOBOr0 MUKpoOcKona?
. KQuecTBO JIMH3 MUKPOCKOIIa — 0OBbEKTHUB U OKYJIAP

. KOJIMYECTBO JIMH3 MUKPOCKOIIa

. JJINHA BOJIHBI CBETa

W N~ N

7. @ayopecueHTHAS MUKPOCKOIUS — ITO

1 Merox MONy4YeHHUS YBEIUYEHHOTO HM300paKEHUS C HCIONH30BAHHEM JIFOMHHECIICHIIUN
BO30YXJIEHHBIX aTOMOB M MOJIEKYJ 00pasiia

2. MeToJ, B KOTOPOM Ha OOBEKTe €JMHOBPEMEHHO 3aCBEYMBACTCS TOJBKO OJIHA TOYKa,
orpaHvueHHas AUPPaKIHOHHBIM MPEIEIOM

3. MeTo/, OCHOBAaHHBII Ha B3aMMOJICHCTBIM MOHOXPOMATHYECKOTO M3IYUCHHsI C BEIIECTBOM,
COHpOBO)KI[aIOHII/II\/IICSI U3MCHCHHUEM OHCPIrun pacCCIHHOTO HU3JIIYYCHHSA 110 CPABHCHUIO C
SHEpPruel magaronero Ha 00beKT U3IydeHHUs


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

4. Meton, IpU KOTOPOM HPOMCXOIUT MOJABJIEHHE CIHOHTAHHOTO M3JydeHHs Ha nepudepun
IIATHA JTIOMUHECLICHIUY, 38 CYET BBIHYKIACHHOIO U3JTy4EHUs

8. KondoxaibHasi MUKpPOCKONIHMS — 3TO

1 MeToJ MOJy4YeHUs YBEIUYEHHOIO H300paKEHUS C MCIIOJIb30BAaHHEM JIFOMUHECLEHIMH
BO30YKIEHHBIX aTOMOB U MOJIEKYJ 00pa3iia

2. Meroll, B KOTOPOM Ha OOBEKTe E€AMHOBPEMEHHO 3aCBEUMBAETCS TOJIBKO OJIHA TOYKA,
orpaHu4eHHas TU(PPAKIUOHHBIM MTPEICIOM

3. METOA, OCHOBAaHHBINM Ha B3aMMOJCHCTBUM MOHOXPOMAaTHYECKOIO M3IYy4EHHsI C BEILIECTBOM,
COINPOBOKAAIOIINNICSA W3MEHEHHEM OJHEPrUU PpACCESIHHOTO MW3JIyY€HHUs 110 CpPaBHEHUIO C
SHepruei najJaroIiero Ha 00bEKT U3ITyUeHHUs

4. Metoa, Ipu KOTOPOM HPOUCXOIUT IMOJABJICHUE CIIOHTAHHOTO HM3JIydeHHs Ha mepudepuu
IIITHA JIIOMUHECLEHIIUY, 3@ CYET BBIHYKIECHHOTO U3JIy4EHUs

9. CieKTpOCKONUsI KOMOMHAIIMOHHOIO PACCESTHUS — 3TO

1 MCTOJ IIOJIYUCHHUA YBCIUYCHHOI'O I/1306pa)K€HI/I$I C HCIIOJIB30BaHUEM JIIOMHUHCECICHIINN
BO30YKAEHHBIX aTOMOB U MOJIEKYJ 0Opa3iia

2. MeToJ, B KOTOPOM Ha OOBEKTE €JMHOBPEMEHHO 3aCBEYMBACTCS TOJIBKO OJIHA TOYKAa,
OorpaHHueHHasi AUPPaKIHMOHHBIM MIPEACTIOM

3. METOA, OCHOBAHHBIN Ha B3aHMOH€ﬁCTBHH MOHOXPOMATHYECCKOTI'O0 M3JIYUCHUS C BCIICCTBOM,
COMPOBOXKAAIOIINICS HM3MEHEHHEM OJHEPrUU PACCESTHHOTO H3JIYYEHHUs [0 CPaBHEHUIO C
SHEPrueil Majarouero Ha 00bEKT U3TyUYEHUs

4. MeTo, MpU KOTOPOM MPOUCXOJUT IOJABICHUE CIIOHTAHHOTO M3IydyeHUs Ha nepudepuu
I[ATHA JIOMUHCCICHINHU, 3a CUCT BBIHYXXJICHHOI'O U3JTYYCHUA

10. STED-mMukpockonus — 310

1 MeToJ MOJYy4YEeHHUs YBEIUYEHHOIO H300paXEHUS C MCIIOJIb30BAaHHEM JIFOMUHECLEHINH
BO30YX/IEHHBIX aTOMOB M MOJIEKYJ 00pasiia

2. MeToJl, B KOTOPOM Ha OOBEKTe €AMHOBPEMEHHO 3aCBEYMBAETCS TOJIBKO OJIHA TOYKA,
orpaHuveHHas TU(PPAKINOHHBIM MTPEIEIIOM

3. MeTOJ], OCHOBaHHBIM Ha B3aUMOJICHCTBUN MOHOXPOMATHYECKOTO M3IYYEHHUS C BEILECTBOM,
COIIPOBOXKIAIOIIMICS HM3MEHEHHEM OJHEPTUU PACCETHHOTO W3IYyYeHHs IO CpPaBHEHHIO C
SHEprueH Majgaromero Ha 00beKT U3ITyUeHHS

4. MeTox, IpU KOTOPOM TPOHMCXOIUT MOJAaBICHHE CIOHTAHHOTO M3ITydeHHs Ha nepudepun
ISTHA JTIOMUHECLICHIINY, 3a CYET BBIHY)KJICHHOTO U3JIy4eHHS

Bompocs! k TecTy Ne 2:

TEMA: «91eKTPpOHHAS MHUKPOCKOIHUSD)

1. DyIeKTpOHHAsi MUKPOCKONHS — 3TO

1. COBOKYIHOCTB 3JIEKTPOHHO-30HAOBBIX METOJIOB MCCIIEIOBAHUSI MUKPOCTPYKTYPBI TBEPABIX
T€J, UX JIOKAJIBHOT'O COCTaBa M MUKPOIIOJIEN C IIOMOIIBIO AJIEKTPOHHOIO ITyYKa

2. HUCCJICJOBAHUE MOp(i)OJ'IOFI/II/I A JIOKAJIBHBIX CBOMCTB IMOBEPXHOCTHU TBEPAOro TEjiaa C
BBICOKUM  TPOCTPAHCTBEHHBIM pa3pelieHHMeM C TOMOIIbI0  CIEHUAIbHBIM  00pa3oM
IMPUT'OTOBJICHHBIX 30HAOB B BUJIC UTJI

3. uccnenoBaHUsS MHUKPOCTPYKTYPbl TBEPABIX TE€J, MX JIOKAJIBHOTO COCTaBa C IIOMOIIBIO
pruOOpPOB OCHALIEHHBIX COBPEMEHHOM 3JIEKTPOHUKOMN

2. lMpocBeunBawUii 3J1eKTPOHHBIH Mukpockon (IT9M) — 310


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

1. mpubop, MO3BOJSIOMIMI TOIY4aTh H300pakeHUs MOBEPXHOCTH oOpas3ma ¢ OONBIIUM
pa3perneHnem

2. mpubop, B KOTOPOM BIIEKTPOHHBIH JIyd MPOITYCKAeTCs Yepe3 yAbTPATOHKHA oOpasel, mpu
9TOM B3aUMOJICUCTBYS C HUM

3. MHUKpOCKON, B KOTOPOM H300pakeHHE (OPMHPYETCS MOTOKOM YACTHI], HCIYCKAEMBIX
HOBEPXHOCTBHIO 00BEKTa IPU HArPEBaHUH, HAJIOKEHUH CHIIBHOTO 3JIEKTPUYECKOTO TIOJIS

3. PacTpoBblii 3J1eKTPOHHBINH MUKpockon (PIM) — 3o

1. mpubop, MO3BOJISIOMIMI MOIY4aTh H300paKEHUS MOBEPXHOCTH oOpas3ma ¢ OOoJbIIMM
paszpelieHuemM

2. mpubop, B KOTOPOM IJICKTPOHHBIN JIyd MPOITYCKACTCS Yepe3 YIbTPATOHKUH o0paser, nmpu
3TOM B3aUMO/ICHCTBYS C HUM

3. MHKpPOCKON, B KOTOPOM H300pakeHHe (POPMHUPYETCS] MOTOKOM YAaCTHI], MUCITYCKACMBIX
MOBEPXHOCTHIO 00BEKTA MTPHU HArPEBAHUU, HAJIO)KEHUU CUIIBHOTO 3JIEKTPUUECKOTO OIS

4. Yrto aBiasgerca 00beKTOM Hccaegopanusa B [IDM?
1. MuKpomLIId

2. peruika

3. Metaaeckas Goibra

4. 00BEKT ¢ CUIIBHO Pa3BUTHIM pelibeomM

5. Yto aBisgerca 00beKTOM HccaenoBanusa B POM?
1. MuKpomLIHd

2. peruika

3. Metaaeckas Goibra

4. 00BEKT ¢ CHIIBHO Pa3BUTHIM pelibedom

6. KocBeHHBIH MeTOA JJIEKTPOHHOMHKPOCKONHUYECKHX HCCICAOBAHMI METAIIOB M
cruiapos B [I9M nposoasT

1. Ha MeTamIMuecKux Goabrax

2. Ha peruInKax

3. Ha u3IoOMax

7. IllpsaMoii MeTO/ 3IeKTPOHHOMHKPOCKONMUYECKHX MCCJICI0BAHUI META/VIOB M CILIABOB
B [I9M npoBoasT

1. Ha MeTamIMUYecKuX (Goabrax

2. Ha peruInKax

3. Ha u3IoMax

8. UcciienoBanue pacnpeaejieHue M IJIOTHOCTH AUCIOKAIHIA BO3MOKHO
1. ¢ MOMOIIIBIO MPOCBEUNBAIOIIETO JIEKTPOHHOI'O MUKPOCKOIIa

2. ¢ IOMOIIIBIO PACTPOBOTO ANEKTPOHHOIO MUKPOCKOIIA

3. ¢ IOMOIIIBIO CBETOBOTO MUKPOCKOIIA

9. IIpoBenenue ¢ppaakrorpapuueckux UCCIeJ0BAHUI BO3MOKHO
1. ¢ mMOMOIIIBbIO TPOCBEUNBAIOIIETO JIEKTPOHHOI'O MUKPOCKOTIA

2. ¢ IOMOIIIBIO PACTPOBOTO JIEKTPOHHOTO MUKPOCKOMIA

3. C IOMOIIBIO CBETOBOIO MUKPOCKOIIA

10. ®oxycupoBaHHe MyYKAa JICEKTPOHOB B JJICKTPOHHBIX MUKPOCKONAX OCYILECTBISACTCS
€ IOMOIIbIO
1. onTHUECKUX JINH3



2. 9JICKTPOMAariuTHBIMH JIMH3aAMHU

11. Pazpemaromas cocodonocts II9M cocrasiisier
1.1,5-10 am

2.0,2-1,0 um

3.0,2 Mmm

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

2.0,2-1,0 am

3.0,2 Mm

13. Kakmue »3jeKTpoHbI 001a1a10T OoJblleii pa3pemamomieil CrnocoOHOCTHIO sl
MOJIyYeHHUs U300paKeHUus MOBEPXHOCTH 00pa3ua ¢ noMoumbio PIOM?

1. BropuuHbIE

2. OTpa)KECHHbIE

3. MOTJIOIICHHBIE

Bormpocs! k Tecty Ne 3:

TEMA: «Ckanupymomasi 30H10Basi MUKPOCKOIHS

1. Ckanupyromas 3ou10Basi Mukpockonus (C3M) —3to

1. COBOKYITHOCTB 3JEKTPOHHO-30HOBBIX METOJIOB UCCIIE0OBAHUSI MUKPOCTPYKTYpPBI TBEPABIX
TeJI, UX JIOKAJIBHOI'O COCTaBa U MUKPOIIOJIEH ¢ IOMOIIBIO 3JIEKTPOHHOT'O ITy4Ka

2. ucciefoBaHue MOpQOJOrMM M JIOKAJIbHBIX CBONCTB IOBEPXHOCTU TBEPJIOro Teja C
BBICOKMM IPOCTPAHCTBEHHBIM pa3pelleHUEM C [OMOLIbI0 CIELUUAIbHBIM 00pa3oM
IIPUTOTOBJIEHHBIX 30HI0B B BUJIE UTJI

3. uccnenoBaHUS MHUKPOCTPYKTYpPbl TBEPABIX TN, UX JOKAJIBHOTO COCTaBa C IOMOIIBIO
nprOOPOB OCHAIIEHHBIX COBPEMEHHOM JIEKTPOHUKOMN

2. HccnenoBanue MukKpopeabeda NOBEPXHOCTH H ee JOKAAbHbIX cBoMcTB B C3M
NPOBOJIUTCS € NOMOIILIO

1. myuka cBeta

2. BIEKTPOHHOTO 30HAa

3. 30H7a B BUJIE UTJIBI

3. Ckanupyoumii TYyHHeJIbHbIH MHKPOCKOI — 3TO

1. Mukpockomn, mNpUHUMII pabOThl KOTOPOrO OCHOBAaH Ha PETUCTPALUU  CHUJIOBOTO
B3aUMO/ICHCTBUS MEXy TOBEPXHOCTBIO UCCIEAYEMOro 00pa3lia 1 30H10M

2. MHKpPOCKON, B KOTOPOM JJisi TOJY4EeHHUS HHPOpPMAIMHM O CBOWCTBAX IOBEPXHOCTHU
UCTIOJIb3YeTCs ANEKTPHUECKOE B3aUMO/ICHCTBHE MEXTY 30HIOM U 00pa31ioM

3. MHUKpPOCKON, TPHUHIMII paboThl KOTOPOTO OCHOBAaH Ha SBICHWH TYHHEIHPOBAHUS
AIIEKTPOHOB Yepe3 Y3KUH NOTEHIMAIbHBIM Oapbep MeXAy METAUIMYeCKUM 30HJIOM U
MPOBOASIINM 00pa31OM BO BHEIIHEM AJIEKTPUUYECKOM I10JI€

4. MUKpPOCKON, B KOTOPOM Ul TMOJydyeHHS HHGOPMAIMM O CBOWCTBaX IOBEPXHOCTU
UCIIOJIb3YEeTCsl MArHUTHOE B3aUMOJIEHCTBUE MEX/Y 30HIOM M 00pa3ioM

4. ATOMHO-CIJI0BOII MUKPOCKOII — 3TO
1. Mukpockom, TpPHUHIMUI pabOThl KOTOPOrO OCHOBAaH Ha PETUCTPALUA CHUJIOBOTO
B3aMMOJICHCTBHS MEK/y MOBEPXHOCTHIO HCCIeayeMoro oopasiia u 30H10M



2. MHKPOCKON, B KOTOPOM JJisi TOJY4YCHUS HHPOPMAIMH O CBOWCTBAX MOBEPXHOCTHU
UCIIOJIB3YETCS AJICKTPUUECKOE B3aUMOICHCTBHE MKy 30HIOM U 00pa3LioM

3. MHUKpPOCKON, NPHUHIMI paboThl KOTOPOTO OCHOBAaH Ha SBICHUHM TYHHEIMPOBAHUS
JJIEKTPOHOB 4epe3 Y3KHUM TMOTEHIHAIbHBIM Oapbep MEXKAy METaNIMYEeCKUM 30HIOM U
IPOBOJISIIMM 00Pa3lIoM BO BHELTHEM AJIEKTPHUYECKOM TOJIE

4. MHKpPOCKON, B KOTOPOM JJisi TMOJY4eHHUS HHPOpPMAIMHM O CBOWCTBAX MOBEPXHOCTU
UCTIOJIb3YETCSI MArHUTHOE B3aUMO/ICHCTBUE MEX/TY 30HIOM M 00pa3oM

5. D1eKTPOCHI0BOI MUKPOCKOII — 3TO

1. Mumkpockon, mUpUHOHUI pabOTBl KOTOPOTO OCHOBAaH Ha PETHCTPAllMM  CHIIOBOTO
B3aUMOJICHCTBHUS MEX/ly IOBEPXHOCTBIO HCCIEAYEMOro o0pasia 1 30HI0M

2. MHKpPOCKON, B KOTOPOM /s TOJNy4eHUS HH(OPMALUMH O CBOMCTBaX MOBEPXHOCTU
UCTIOJIB3YEeTCs IIEKTPUUECKOE B3aUMO/ICHCTBIE MEXKIY 30HAOM U 00pa3ioM

3. MHKpPOCKON, MpPHUHIMII pPadOTBl KOTOPOTO OCHOBAaH Ha SBJICHUM TYHHEIUPOBAHUS
AIIEKTPOHOB Yepe3 Y3KUH NOTEHIMAJIbHBIM Oapbep MEXAy METALUIMYeCKUM 30HIOM U
HPOBOASAILIMM 00pa3IOM BO BHEITHEM AJICKTPUIECKOM T10JIE

4. MHMKpOCKON, B KOTOPOM JJisi IOJIy4€HUs HH(OpPMALMM O CBOWCTBAaX IOBEPXHOCTU
UCTIOJIb3YETCSI MAarHUTHOE B3aMMO/ICHCTBHE MEXY 30HAOM U 00pa3IioM

6. MarHuTHO-CHJI0BO MMKPOCKOI — 3TO

1. MwmKpockom, NPHHIUI pPabOThl KOTOPOIO OCHOBAaH Ha PETUCTPALMA  CHIJIOBOTO
B3aMMOJICHCTBHS MEXKy MOBEPXHOCTHIO HCCIeayeMoro obpasiia u 30H10M

2. MHKpPOCKON, B KOTOpPOM JJisi IOJY4E€HHUS HMHPOpPMAIMM O CBOWCTBAX IOBEPXHOCTU
UCIIONIB3YETCS AJICKTPUUECKOE B3aUMO/ICHCTBHE MKy 30HIOM U 00pa3lioM

3. MHKPOCKOII, IMPUHIHUII pa6OTI)I KOTOpPOro OCHOBAaH Ha ABJICHHU TYHHCIUPOBAHUA
JJIEKTPOHOB 4epe3 Y3KHUM MOTEHIHAIbHBIM Oapbep MEXKAy METaNIMYECKUM 30HIOM U
MIPOBOISIIIIM 00Pa31[0M BO BHEITHEM AJICKTPHUYECKOM I10JIC

4. MHKPOCKON, B KOTOPOM JJisi TMOJY4YeHHUS HHPOPMAIMK O CBOWCTBAX MOBEPXHOCTU
UCIOJIb3YETCSI MATHUTHOE B3aUMOJEMCTBHE MEX LY 30HI0M U 00pa3lioM

7. U300paskenne peibeda NOBEPXHOCTH B CKAHMPYIOIEM TYHHEJIbHOM MHUKPOCKOIe NPH
HCCJIeJOBAaHNHU 00pa3na ¢ MUKpopeabedom popmupyercs

1. MCTOJO0M MMOCTOAHHOI'O TYHHCIIBHOTO TOKa

2. METOJIOM IOCTOSIHHOM BBICOTBI

3. METOJIOM MOCTOSIHHOM CHJIBI

8. U3006paskenne peinbeda NOBEPXHOCTH B CKAHUPYIOLEM TYHHEJIbHOM MHKPOCKOIIEe IPH
HCCJICJOBAHNHU 00pa31a ¢ aTOMAPHO IV1aK0M MOBEPXHOCTHIO opMupyeTcs

1. MCTOJO0M MMOCTOAHHOI'O TYHHCJIBHOTO TOKa

2. METOJIOM IOCTOSIHHOM BBICOTBI

3. METO0M ITOCTOSIHHOM CHJIBI

9. B ckaHHPYWOIIMX TYHHEJIbHBIX MHKPOCKONAX HCMOJIb3YIOTCS 30H/1bI, H3TOTOBJIEHHbIE
MeTOA0M

1. 2JIEKTPOXUMHUYECKOTO TPABJICHUS BOIbPPAMOBOI MPOBOJIOKU

2. mepepe3aHrueM TOHKOW MPOBOJIOKH € ITOMOIIbI0 OOBIKHOBEHHBIX HOXKHUIY

3. TOHKOH 3aTOYKH

10. KoHTakTHBIH pe:kuM padoThbl AaTOMHO-CHJIOBOT0 MUKPOCKONA — 3TO
1. paccrosiHME OT MIJIBI KaHTHIJIEBEPA A0 00pa3slia COCTABISAET MOpPsAKA HECKOJIBKUX JECIThIX
HaHOMeETpa



2. KaHTUJIEBEP C TOMOIIBIO MHhE30KPUCTAIA KOJICOIeTCS HaJ M3y4aeMON MOBEPXHOCTBHIO C
aMIUTUTYJION ~2 HM

3. Wrna KaHTHWJIEBEpa B HIDKHEH TOYKE CBOMX KOJEOaHWU ClIerKa KacaeTcsl MOBEPXHOCTH
obpasima

11. BeCKOHTAKTHBIH PesKUM Pad0Thl ATOMHO-CHJIOBOT0 MUKPOCKONA — 3TO

1. paccTosiHHE OT UTJIBI KaHTHUJIEBEpA 1O 00pa3iia COCTABISICT MOPSIKa HECKOJIBKUX JECITHIX
HaHOMeETpa

2. KaHTUJIEBEP C TOMOIIBIO MHhE30KPHUCTAIA KOJIEOIEeTCS HaJ M3y4aeMON MOBEPXHOCTBIO C
aMIUTUTYJION ~2 HM

3. Wrna KaHTHWJIEBEpa B HIDKHEH TOYKE CBOMX KOJEOAHW clerka KacaeTcss MOBEPXHOCTH
obpasia

12. I1o1yKOHTAKTHBII pe:KuM PadoThl AaTOMHO-CHJIIOBOT0 MUKPOCKOIA — 3TO

1. paccTosiHHE OT UTJIBI KaHTHUJIEBEpA 1O 00pa3iia COCTABISICT MOPSIKa HECKOJIBKUX JECITHIX
HaHOMeETpa

2. KaHTWJIEBEP C MOMOIIBIO MbE30KPUCTAIIA KOJIEOJIETCS HaJ M3y4aeMOM MOBEPXHOCTHIO C
aMIUTUTYI0M ~2 HM

3. Wrna KaHTHWJIEBEpa B HIDKHEH TOYKE CBOMX KOJEOAaHWU ClIerKa KacaeTcsl MOBEPXHOCTH
obpasia

13. JIns ucciaenoBaHusi JUAJIEKTPUYECKHUX CBOMCTB 00pa3noB B 3JIEKTPOCHIOBOM
MHKPOCKOIE MPUMeHSIeTCsI

1. onmHOMpOXOJHAas METOIWKa — (UKCUPYIOTCS M3MCHEHHUS aMIUIUTYIbl KOJeOaHU!
KaHTHJIEBEPa, KOTOPHIE CBSI3aHBI C M3MEHEHUEM €MKOCTH CHCTEMBI 30H-00pa3el] BCIEICTBHE
U3MEHECHHS JUAJICKTPUIECKUX CBOMCTB 00pasiia

2. JBYXIPOXOJHAS METOAWKA: TICPBBIM IMPOXOM — CHUMAaeTcs wu300pakeHne penbeda
MOBEPXHOCTH 00pasiia, BTOPOM MPOX0J — PUKCUPYIOTCS MU3MEHEHUS aMIUTUTYAbl KoneOaHui
KaHTHJIEBEPa, KOTOPHIE CBSI3aHBI C H3MEHEHUEM €MKOCTH CHCTEMBI 30H-00pa3el] BCIEICTBHE
M3MEHEHUs JUAIIEKTPHUECKUX CBOWCTB 0Opasiia

3. NIBYXIPOXOJHAS METOIMKA: MEPBBIA MPOXOJ — (PUKCUPYIOTCS H3MEHEHHS aMIUTHTY/IBI
Kose0aHui KaHTHIIEBEPa, KOTOPHIE CBSA3AHBI C N3MEHEHHEM €MKOCTH CHUCTEMBI 30H]1-00pa3zell
BCJIC/ICTBUE WU3MEHEHUS TUAJICKTPUYECKHX CBOMCTB 00Opasiia, BTOPOW MPOXOJ — CHHUMAETCS
n3o0paxenue penbeda moBepxHoCcTH o0pasia

14. MarauTto-cuiioBoe H300paskeHHe IOBEPXHOCTH 00pa3lNoOB, HMeEWIIUX ¢Jado
Pa3BUTHIN pesibed) MOBEPXHOCTH, (pOpMUPYeTCs

1. Mo MeToly MOCTOSIHHOM BBICOTHI, IIPU 3TOM (PUKCHUpYeTCs BeIWYMHA U3rnba KaHTUIIEBEPA,
3a CYET CUJIbl MArHUTHOTO B3aUMO/IEHCTBHUSA 30Ha ¢ 00pa3Lom

2. MO JABYXIPOXOJHOM METOAMKE: MEpBBIH MPOXOA — CHUMAaeTcs H300pakeHue penbeda
MOBEPXHOCTU 00pa3iia, BTOPOM MpoxoJ — (UKCHUPYIOTCA U3MEHEHUs H3ruda KaHTUiIeBepa
CBS3aHHBIE C HEOJHOPOJHOCTBIO MAarHUTHBIX CHJI, JEHCTBYIOIIMX Ha 30HJ CO CTOPOHBI
obpasima

3. mo JBYXIPOXOIHOW METOJIMKE: MEpBBIA MPOXOoJ — (PUKCUPYIOTCS HM3MEHEHUs H3ruda
KaHTUJIEBEpa CBSA3aHHBIE C HEOJHOPOIHOCTHIO MAarHUTHBIX CHJI, JEHCTBYIOIIUX Ha 30HJ CO
CTOpPOHBI 00paslia, BTOPOH MpPOXOJ — CHHUMaeTcs H300pakeHHe penbeda MOBEPXHOCTU
obpasima

15. MarHuTo-cujioBoe H300pakeHHe TNMOBEPXHOCTH 00pa3l0B, MMEKIMX C CHJIbHO
Pa3BHUTHIM pesibedoM NMOBEPXHOCTH, GopMHUpyeTCcH

1. Mo MeToly MOCTOSIHHOM BBICOTHI, IIPH 3TOM (DUKCHpYeTCs BeIHMYMHA M3riuda KaHTUIIEBEpa,
3a CYeT CUJIbl MATHUTHOT'O B3aUMOCHCTBUS 30H/a ¢ 00pas31iomMm



2. MO JBYXMPOXOJHOW METOIUKE: TEPBBI MPOXOJ — CHHUMAeTcs H300pakeHHe peibeda
MOBEPXHOCTH oOpasima, BTOpPOW Mpoxoa — (UKCHPYIOTCS W3MEHEHHWs W3rnba KaHTuJIeBepa
CBSI3aHHBIC C HEOJHOPOJHOCTHIO MArHUTHBIX CHJI, JICHCTBYIOUIMX HAa 30HJI CO CTOPOHBI
obpasima

3. 1Mo JABYXIPOXOIHOW METOJMKE: TEPBBI NpPOX0J — (UKCHPYIOTCS HM3MEHEHHs H3ruda
KaHTHJIEBEpa CBSI3aHHBIC C HEOJHOPOJIHOCTHIO MAarHUTHBIX CHJI, JACWCTBYIOIIUX Ha 30HJ CO
CTOpPOHBI O00paslia, BTOPOH MPOXOJ — CHHUMaeTcs H300pakeHHe penbeda MOBEPXHOCTU
obpasia

16. 3011 1J11 MArHUTO-CHJIOBOT0 MUKPOCKOIA MPeACTABJsAET CO00i
1. urna 30H1a MOKpPHITa clloeM (DeppPOMarHUTHOTO MaTepuaia

2. Wrjia 30H7a MOKPHITa CJIOEM TOKOIPOBOIAIIEE TTOKPHITHE

3. urna 30H/1a U3rOTOBJICHA U3 BOIB(PPAMOBOI MPOBOIOKH

17. 30H}1 AJIA 3JIEKTPOCHJIOBOTI0 MUKPOCKOIIA MPEACTABJIACT co0oi
1. urma 30H/a IIOKpbITa CJI0EM Q)eppOMal"HI/ITHOFO Marcpuraia

2. uria 30H4a IMOKPLITA CJIOEM TOKOIIPOBOJAAIICC ITIOKPBLITHUEC

3. uria 30HJ4a U3Ir0TOBJICHA U3 BOJ'IL(i)paMOBOI‘/’I ITPOBOJIOKH

18. 3onnoBas surorpadus — 310

1. mosyueHue OTTUCKA C COBEPILEHHO I1aJIKON TOBEPXHOCTH C ITOMOIIBIO KPAaCKU

2. co3jaHuEe Ha IOBEPXHOCTH oOpa3la 3apaHee 3aJaHHbIX CTPYKTYP C HaHOMETPOBBIM
YPOBHEM MPOCTPAHCTBEHHOTO PA3pELICHUs] IPU IOBBIILIEHHOM YpPOBHE B3aUMOJEHCTBUS
MEXy 30H/I0M U 00pa31oM

3. Buja mevatHOU rpaduku, 0OBIYHO OTHOCHMBIM K TpaBiOpe (XOTS NMPHEMbI TPaBHPOBAHUS
B HEM OTCYTCTBYIOT), IPH KOTOPOM M300pa’keHHE NeUaTaeTcsl ¢ MI0CKOM MOBEPXHOCTH KaMHS

Bomnpocsl k Tecty Ne 4:
TEMA: «PeHTreHOBCKHE METOABI HCCJIET0BAHU

1. PeHTreHoBckue jiy4u — 3T0

1. snexTpomMarHuTHBIE BOJIHBI B quamna3one ot 0,101 A

2. 3JIeKTPOMAarHUTHBIE BOJHBI B AnanasoHe ot 100 g0 0,01 A
3. uHpaKpacHbIe BOJTHBI

2. Cny101IHOM PEHTITeHOBCKHUI CIIEKTP BO3HUKAET

1. B PE3YIbTATEC TOPMOKCHUA YCKOPCHHBIX JJICKTPOHOB JJICKTPOCTATUYCCKUM I10JIEM
ATOMHOTO $Ipa U aTOMHBIX 3JIEKTPOHOB BEIIECTBA aHO1A

2. mpu BHIOMBaHMM 3JIEKTPOHA OJHOTO M3 BHYTPEHHHMX CJIOEB aromMa C MOCIEAYIOLIUM
Hepexo70M Ha 0CBOOOAMBIIYIOCS OPOUTY AIIEKTPOHA ¢ KAaKOT0-JIMOO BHEILTHETO CIIOs

3. M3IIy4eHneM, KOTOPOE HCIYCKAIOT aTOMBI

3. XapaKkTepucTH4eCKH PEHTT€HOBCKHH CIIEKTP BOZHUKAET

l. B pe3yipraTe TOPMOMKEHHUS YCKOPEHHBIX DJEKTPOHOB AIIEKTPOCTATUYECKUM IIOJIEM
ATOMHOTO $ipa M aTOMHBIX 3JIEKTPOHOB BEIIECTBA aHO/1a

2. mpu BBHIOMBAHUHU 3JIEKTPOHA OJHOTO W3 BHYTPEHHHUX CIIOEB aToMa C MOCIETYIOLIUM
MepPEX0I0M Ha OCBOOOIUBIIIYIOCS OPOUTY AJIEKTPOHA ¢ KAKOTO-THMOO0 BHEIITHETO CIIOST

3. U3Iy4eHHEM, KOTOPOE HCITYCKAIOT ATOMBI

4. PeHTreHOCTPYKTYPHBIH aHAJM3 — 3TO
1. METOM, I/ICHOJ'H)?;y}OHII/II\/'I PEHTICHOBCKHUE CIICKTPhI 3JIEMCHTOB IJId XUMHUYCCKOI'0 aHaJIn3a
BEIIECTB



2. METOAbl HUCCIENOBAHMSI CTPYKTYpPbl BELIECTBA IO PACHpPEIEICHHUIO B IPOCTPAHCTBE U
MHTEHCUBHOCTSIM PACCESHHOTO Ha aHATU3UPYEMOM 00BEKTE PEHTTEHOBCKOTO U3JIyUEHUs

3. COBOKYNHOCTb METOJIOB Kaue€CTBEHHOIO M KOJMYECTBEHHOI'O OIpEAENIEHUsl COCTaBa
00BbeKTa, OCHOBAaHHAs Ha HM3yYEHUH CIEKTPOB B3aWMOJCWUCTBUS MAaT€pUU C H3IIyUCHUEM,
BKJIIOYAsl CIEKTPBI AIEKTPOMATHUTHOTO U3JIyUYEHUs, aKyCTUUECKUX BOJIH, PAaCIpEIEICHUs 110
MaccaM U SHEPTUSIM 3JIEMEHTAPHBIX YaCTHULL

5. PeHTreHoCneKTpaJbHbIi aHAJIN3 — 3TO

1. METOA, I/ICHOJILSyIOH_II/Iﬁ PCHTICHOBCKUC CIICKTPBI 3JICMCHTOB AJId XUMHUYCCKOI'0 aHaJIn3a
BEIICCTB

2. MCTOJAbI HMCCJICAOBAaHUA CTPYKTYPbl BCHICCTBA 110 PACHPCACICHHUIO B IMPOCTPAHCTBC U
MHTEHCUBHOCTSIM PACCESHHOTO Ha aHAIU3UPYEMOM 00BEKTE PEHTTEHOBCKOTO U3JIyUeHUs

3. COBOKYNHOCTb METOJIOB Kaue€CTBEHHOIO M KOJIMYECTBEHHOI'O OIPEAEIIEHUsI COCTaBa
00BbeKTa, OCHOBAaHHAs Ha M3yYEHUHM CIEKTPOB B3aUMOJICHCTBUS MATEPUH C H3ITyYEHHUEM,
BKJIIOYasl CIICKTPBI 3JICKTPOMArHUTHOI'O HU3JTYYCHUSA, aKYCTUUCCKUX BOJIH, paCpCACICHUA 1O
Maccam M SHEPTHUSM 3JIEMEHTaPHbBIX YaCTHII

6. B peHTIeHOCTPYKTYPHOM aHA/IM3¢ IPHUMEHSACTCS

1. TOJIBKO CIUIOIIHOM PEHTI€HOBCKUN CIEKTP

2. TOJIBKO XapaKTEPUCTUYECKUI PEHTI€HOBCKUH CIIEKTP

3. CIUIOIIHOM U XapaKTepUCTUUECKUIM PEHTTEHOBCKUE CIIEKTPbI

7. B peHTreHoCNeKTPaJIbLHOM aHAJM3e IPUMEHsAeTCs

1. TOMBKO CIUIONIHOW PEHTT€HOBCKUM CIIEKTP

2. TOJIBKO XapaKTEPUCTUYECKUN PEHTI€HOBCKUM CIIEKTP

3. CIJIOIIHOM M XapaKTePUCTUYECKUI PEHTI€HOBCKUE CIIEKTPbI

8. Merton Jlays 3akiao4aercs

1. B cheMKe HEMOABUKHOIO MOHOKPHUCTAJIIA B CIJIOIIHOM CIIEKTpe

2. B CBhEMKE Bpallaromierocs (Kayarollerocs) MOHOKPUCTAJIa B MapajuleIbHOM ITyuKe
XAPaAKTEPHUCTUICCKOI'O U3JTYYCHHA

3. B CBbEMKE HENOJBMXHOTO MOHOKpDUCTAJUIa B IIHPOKO paCXOIAIIEMCS IIydKe
XApPaAKTEPHUCTUICCKOI'O U3TTYYCHHUA

4. B cheMKe MOJIMKPUCTAIIINYECKOTO arperara (HalpuMep, MOpoIIKa) B MapauieIbHOM IyuYKe
XApPaKTEPHUCTUICCKOI'O U3TTYYCHHUA

9. MeTox BpaueHus 3aK/JI104aeTcs

1. B CheMKe HEeMOABUKHOTO MOHOKPHUCTAIIIA B CILIOIITHOM CIIEKTPE

2. B CBEMKE Bpalllalomerocs (Kayaromerocs) MOHOKPHUCTa/NIa B TMapaUieIbHOM ITy4YKe
XapaKTePUCTUIECKOTO U3TyUEHUS

3. B CBEMKE HCIIOABUXXHOTO MOHOKpHCTAIJIa B IMHUPOKO pacXogdgmeMCsa ITYUYKE
XapaKTePUCTHUECKOTO U3TYUCHHS

4. B Ch€MKE MMOIMKPHUCTAIUIMYECKOTO arperata (HapuMep, MopoIlKa) B MapajUIeIbHOM ITyJIKe
XapaKTePUCTHUECKOTO U3ITYUCHHS

9. Metoa KocceJst 3aKiogaercs

1. B CheMKe HETOBHKHOTO MOHOKPHCTAJIIA B CILIONITHOM CITEKTPE

2. B CBEMKE Bpamlaromierocs (Kadaromierocs) MOHOKPUCTAIa B MapajyIeIbHOM ITyYKe
XapaKTepHCTquCKOFO I/I3J'IyquI/I$[

3. B CbEMKE HEMOJBIKHOTO MOHOKpDHUCTAIa B INUPOKO PACXOMSIIEMCS Iy4YKe
XapaKTepHCTquCKOFO HSqueHHH



4. B cb€MKe MOJMKPUCTAJUINYECKOTO arperarta (HalpuMmep, NOpoIlKa) B MAapajlIeIbHOM ITy4Ke
XapaKTePUCTUUECKOTO U3Ty4EeHUs

10. MeTon debas-Llleppepa 3akiarouaercst

1. B cheMKe HENOIBM>)KHOTO MOHOKPHUCTAJUIA B CILUIOIIHOM CIIEKTpPE

2. B CbEMKE Bpamaromierocs (Kayaromierocs) MOHOKpPUCTaJIa B MapajyIeIbHOM ITy4Ke
XapaKTEPUCTUUECKOTO U3ITyUCHUS

3. B CbEMKE HEMOJBIKHOTO MOHOKpHUCTAZIa B HIMPOKO PacXoIslieMcsl ITy4Ke
XapaKTEPUCTUUECKOTO U3TyUCHUS

4. B chb€MKe MOJIMKPUCTAJUIMYECKOTO arperata (HalpuMmep, MopoIliKa) B MapajuieIbHOM ITy4Ke
XapaKTEPUCTUUECKOTO U3ITyUCHUS

11. MUKpPOpEHTreHOCNIEKTPAJIbHBII AHAJIU3 N03BOJIAET ONPeIeTUTh
1. XMMHUYECKU COCTaB UCCielyeMoro oopasia

2. JTOKAJIbHBI XUMUYECKHI COCTaB B HCCIEAYEMOM 00pasiie

3 (a3oBbIil cocTaB HccIeayeMOoro oopasia

4. CTpYKTYpY UCCIEeayeMOoro oopasia

12. KauecTBeHHbINi MUKPOPEHTI€HOCTIEKTPAJIbHBINH aHATN3

1. IO3BOJISIET YCTAHOBUTH HAJIMYUE TOTO WIM MHOTO 3JIEMEHTA B UCCIIENyeMOil pobe

2. ompenensieT KOJIMYECTBO 3JEMEHTa B 00paslie MyTeM CpaBHEHUS KPUBBIX HHTEHCUBHOCTEH,
CHATBIX ¢ 00pa3sla U 3TajoHa, coaepxkaiero 100 % ananu3upyemoro sieMeHTa

3. IO3BOJISIET TOYHO OMPEEITUTh XUMHUYECKHI COCTaB MUKPOOOHEMOB BELIECTBA

13. Kosiu4yecTBeHHBbIIT MUKPOPEHTIeHOCTIEKTPAIbLHBIN aHAJIN3

1. ompenenser KOJIMYECTBO dJIEMEHTa B 00pa3iie MyTeM CpaBHEHHS KPUBBIX HHTEHCHBHOCTEH,
CHATBIX ¢ 00pa3ua u 3TanoHa, cogepskamiero 100 % ananuzupyemMoro 3jieMeHTa

2. IO3BOJIIET YCTAHOBUTH HATUYKME TOTO UM MHOTO dJIEMEHTa B HCCIeayeMoii mpobe

3. MO3BOJISIET TOYHO ONPE/ICITUTh XUMHYECKHIA COCTaB MUKPOOOBEMOB BEIIECTBA

14. [losykoMyecTBEHHbINE MUKPOPEHTI€HOCTIEKTPAIbHBIH aHATN3

1. O3BOJISIET YCTAHOBUTH HAJIMYUE TOTO WIIM MHOTO 3JIEMEHTA B HCCIIeyeMoi mpobe

2. ompenensieT KOJIMYECTBO 3JIEMEHTa B 00pa3slie MyTeM CpaBHEHHS] KPUBBIX MHTEHCUBHOCTEH,
CHATBIX ¢ 00pa3sla M TajoHa, coaepkaiero 100 % aHanu3upyeMoro sineMeHTa

3. IO3BOJISIET TOYHO OMPEIEITUTh XUMHUECKHI COCTaB MHKPOOOHEMOB BEIIECTBA

Bomnpoce! k Tecty Ne 5:

TEMA: «MexaHu4ecKne CBOCTBA»

1. Mexannuyeckue CBOMCTBA ONpee/sIIOT IIOBEIeHHe MaTepuaJa;
1. mox neiicTBHEM MPUIIOKEHHBIX BHEIIHUX HArPYy30K

2. moJ IefcTBHEM MPUIIOKEHHBIX BHYTPEHHHUX HArPy30K

3. mox neiicTBHEM MeXaHW4YeCKOM 00paboTKu MaTepuana

2. CraTnyeckne NCNIBITAHUS NPEAYyCMAaTPUBAIOT

1. MelUIeHHOE U JIaBHOE YBEIMUYEHHE HAarpy3KH Ha o0pasert
2. pe3Koe NPUII0KEHUE Harpy3KH K 00pasily

3. HUKINYecKoe (3HaKOIepeMEHHOE) Harpy>KeHue

3. lnHaMu4YecKHe UCTIBITAHUSA NPe1yCMaTPUBAKOT
1. MeJUIeHHOE U IJIaBHOE YBEIMUYCHHE Harpy3KH Ha oOpaser]



2. pe3Koe MPUI0KEHNE Harpy3KH K 00pasIry
3. NUKJIMYecKoe (3HAKOTIEPEMEHHOE) HarpyKeHUE

Huknanyeckne UCNBITAHUS NPEAYyCMATPUBAIOT

. MEJIJICHHOE U TUIABHOE yBEJIMYEHUE HArpy3KH Ha o0paser
. pe3Koe MpUJIoKEHNE Harpy3KH K 00pasily

. IUKJIMYECKOE (3HAKOIIEPEMEHHOE) HarpyKeHue

W N~ A

. K cTaTHyecKHM HCHBLITAHUSAM OTHOCHTCS:
. UCIIBITAHUC HA YIaPHYIO BA3KOCTb

. UCIIBITAHUEC HA PACTXKCHUC

. UCIIBITAHHUEC Ha YCTAJIOCTHOC Pa3pylICHUC

W N — W

. K AnHaMH4eCKHUM MCIIBITAHUAM OTHOCUTCH:
. ACTIBITAHUE Ha yJAapHYIO BA3KOCTh

. ICIIBITaHUE Ha PacTsLKEHUE

. ACTIBITAHUE HA YCTAJIOCTHOE pa3pyllICHHE

W N — N\

. K nukjJIu4ecKuM HCIBITAHUSM OTHOCUTCS:
. UCIIBITAHUEC HA YAAPHYIO BA3KOCTDH

. UCIIBITAHWUEC Ha PACTSKCHUC

. HCIIBITAHHUEC HA YCTAJIOCTHOC PA3PYLICHUC

W N =

OmnpenesieHue TBEPAOCTH OTHOCHTCSI
. K CTaTHYECKUM HUCIILITAHUIM

. K ITMHAMHYECKUM UCIBITAHUSIM

. K HUKJIAYECKUM HUCIIBITAHHUSIM

W N —

HN3mepenue TBepaocTH M0 bprHeLII0 BO3MOKHO 1JI MAaTEPUAJIOB

. MQJIOW U CPETHEN TBEPAOCTH

. CpEITHEN U BBICOKOW TBEPIOCTH

. OT MAJIOM J10 BBICOKOMW TBEPIOCTH

. TOHKHX TTOBEPXHOCTHBIX CJIOEB, a TAKKE MATEPHUAJIOB C OYE€Hb BBICOKOW TBEPIOCTHIO

A W=\

10. U3mepenne TBepaocTu mo PokBes1y BO3MOKHO 1/ MATEPUAJIOB

1. Manoii u cpegHel TBEpAOCTH

2. cpeaHel U BBICOKOM TBEPIOCTH

3. OT MaJIOM 0 BBICOKOM TBEPAOCTHU

4. TOHKHX TMOBEPXHOCTHBIX CJIOEB, a TAK)KE MATEPHUAIIOB C OYEHb BHICOKOW TBEPIOCTHIO

11. U3mepenue TBepaocTu no Bukkepcy BO3MOKHO /ISl MATEPHAJIOB

1. Mano# u cpeaHel TBEPAOCTH

2. CpelHEH U BBICOKOM TBEPAOCTH

3. oT Manoi 10 BBICOKOM TBEPAOCTH

4. TOHKHMX ITOBEPXHOCTHBIX CJIOEB, 4 TAKKE MAaTEPUAIOB C OYEHb BBICOKOW TBEPOCTHIO

12. B xauecTBe HHAECHTOPA MCIO0JIb3YeTCsl YeThbIPEXIPAHHAS AJIMA3HAs MMPaMK/a B
MeTOo/e U3MepeHHus TBEepAOCTH

1. mo bpunemito

2. no Poksemny

3. mo Bukkepcy



13. B kakom MeTo/1e H3MepeHNs TBEPAOCTH HUCIO0JIb3yeTCH B KauecTBe HHACHTOpA
aJIMa3HbIA KOHYC

1. no bpunemno

2. no Poksemny

3. no Bukxkepcy

14. B kakom MeTo/1e M3MepeHHs] TBEPAOCTH UCII0JIb3YeTCH B KauyecTBe MHAECHTOpa
AJIMa3HbIA KOHYC

1. no bpunemio

2. no Poxaemny

3. no Bukxkepcy

15. B kakom MeTo/1e M3MepeHHs] TBEPAOCTH HUCIIO0JIb3YeTCs B KauyecTBe MHAECHTOpa
CTAJIbHOM 3aKajleHHbIH mapuk auamerpom D=2,5; 5 uau 10 mm

1. no bpunemio

2. no Poksemny

3. no Bukxkepcy

16. TBepaocTb — 310

1. HanpspKeHUe, COOTBETCTBYIOIIEE MAKCUMANIBHOM Harpy3ke, KOTopas IpeIiecTByeT
paspylieHuto oopasia

2. CBOMCTBO MaTepHajia CONPOTUBIATHCS IUIACTUUECKON JeopMaliuy Ipy BAABINBAaHUY B
€ro IOBEPXHOCTh TBEPJOrO Teja

3. CIOCOOHOCTh MaTepuala HorIoAaTh MEXaHUYECKYI0 3HEPTHUIO B IIpoliecce
nehOpMUPOBAHUS U PA3PYIICHUS MO ACHCTBHEM yIapHOU HATPy3KH

17. YnapHasi BA3KOCTb — 3TO

1. pabora, 3aTpayeHHas Ha pa3pylleHHEe oO0pa3la, OTHECeHHas K IuUIomagud pabdodero
MOTIEPEYHOro ceueHus: o0pasua

2. HampspKeHUe, COOTBETCTBYIOIEE MAKCHMAalbHOM Harpyske, KOTopas TMpealecTBYeT
paspyIieHuto oopasia

3. paspylleHue MeTaa 1noj AelCTBUEM 3HAKOIIEPEMEHHBIX Harpy30K

18. ITopor XJ1aHOJIOMKOCTH — 3TO

1. Temnepatypa (MHTepBaJl TEMIEPATYP), P KOTOPOH MPOTEKAET UCTIbITAHHUE

2. temneparypa (MHTEpBal TEeMIEpaTyp), MNP KOTOPOM IMPOUCXOIUT MEPeXoja OT BA3KOIO
pa3pyLIECHUs K XPYIIKOMY

3. TemnepaTypa (MHTepBajl TeMIleparyp), IpU KOTOPOM MPOMCXOIMUT MEPEXOJ]l OT XPYIKOIro
paspylieHus K BA3KOMY

19. BsazkoMy pa3pyuieHUI0 COOTBETCTBYeT

1. u3moM ¢ GIECTSAIINM, KPUCTAITHYECKUM CTPOSHUEM

2. M3JI0M C HaJWYHEM ouara pa3pylieHus, 30HbI MOCTEIIEHHOTO0 COOCTBEHHO YCTaJOCTHOTO
pPa3BUTHS U 30HBI 10JIOMA

3. U370M, UMEIOIIIUN MAaTOBOE, BOJIOKHUCTOE CTPOCHUE

20. XpynkoMy pa3pyuieHHI0 COOTBETCTBYyeT

1. u3moM ¢ GIECTSAIIMM, KPUCTAITHYECKUM CTPOSHUEM

2. M3JI0M C HaJU4HeM ouara pa3pylieHus, 30HbI MOCTEIIEHHOTO0 COOCTBEHHO YCTaJOCTHOTO
Pa3BUTHS U 30HBI 10JIOMa

3. U370M, UMEIOIIUN MAaTOBOE, BOJIOKHUCTOE CTPOCHUE



21. Ilpeaes BLIHOCJIUBOCTH — ITO

1. MakcHMalIbHOE HAIpsDKEHKE, IPH KOTOPOM 00pasell He pa3pyIIaeTcs mocie 0eCKOHEYHOTO
WY 33JJAHHOTO YMCJIA [IUKJIOB HArPYKCHUS

2. HampshDKeHHE, COOTBETCTBYIOIIEE MAaKCHMAaJIbHOM Harpyske, KOTOpas MpEeAlIecTBYeT
pa3pylieHuo oopasia

3. CcBOICTBO Marepuana CONPOTUBIIATHCS IUIACTHYECKOH nedopManuy NpH BIABIMBAaHUU B
€ro MOBEPXHOCTH TBEPJIOTO TEIa

Temsl w1t pedepara

- Knaccudukanms MaTepuasoB M OCOOCHHOCTH HCCICIOBAHHS — Pa3IMYHBIX
MaTepHaJIOB.

- Hepaspymaromire METOABI KOHTPOJS (BH3YyalbHO-ONTHYCCKHM, PEHTIEHOBCKAS H
ramMmMa-1e(heKTOCKOIHUS, yAbTPa3ByKoBas Ae()EKTOCKOMNHUS, KAUUIIPHBIC METO/bI KOHTPOJIS,
MarHUTHBIC METO/IbI HEPA3PYIIIAIOMIETO KOHTPOIS).




IIpunoxenne 2

OIIeHO‘lHBIe cpeacrea AJisi MIPpOBECACHUSA HpOMe)KyTO‘lHOﬁ aTrTeCTallum

a) H.]IaHI/IpyeMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMe)KyTO‘IHOi/i arrecramum.:

CTpyKTypHBIii
AJIEMEHT
KOMIETEHINH

[Inanupyembie pe3ysbTaThl 00yUCHUS

OneHouHbIE CpeCTBA

IIK-2: cmoco0HOCTBIO Bblﬁl/[paTb METOAbI HCCJICI0BAHUSA, INTAHUPOBATDL U NPOBOAUTH H606X0)II/IMI>IC IKCICPUMEHTDBI, HHTECPIIPETUPOBATH
pe3yJabTaThbl U 1€J1aTh BbIBO/IbI

3HaTh

—  KJaccu(UKAIMIO0 OCHOBHBIX METOOB
MCCJIEI0BAHUI MaTepUaIIOB;

- OCHOBBI IIPOCBEYNBAIOIIEH U
CKAHUPYIOLIEH JIEKTPOHHOM, 30H0BOM,
TYHHEJIBHOW U aTOMHO-CUJIOBOM
MUKPOCKOIINN

Ilepeuens meopemuueckux 60npocos K IK3AMeEHy:

1. Ontuueckas mukpockonusi. OCHOBHBIE MOHSATUS — pa3pellarolas CrocoOHOCTD,
npeen paspereHus, IMppaKkuOHHbIN peaes. Y CTpOCTBO ONTUYECKOI0 MUKPOCKOIIA.
2.  MuKpOCKOIUs KOMOMHAIMOHHOTO PACCEsTHUSI CBETa — KOHCTPYKIIHUS, IPUMEHEHHE.
3. Mukpockonus ¢ HacbimeHueM JomuHecneHun (STED) —  koHCTpykmus,
MIPUMEHEHHUE.

4. KondokanabHas MUKPOCKONHUS — KOHCTPYKIIUS, IPUMEHEHHE.

5. II9M. OcHOBBI mNpocBeUMBAIOLIEH 3JIEKTPOHHOM MuKpockonuu. KoHCTpykius
[IOM. ®opmupoBanue J1yya.

6. Bosmoxnoctn u npumenenue [IOM. OOwekThl HccienoBaHus. JOCTOMHCTBA U
Heznoctatku Meroaa [I1OM. O6nactu npumenenus [1OM.

7. POM. ®usnueckue ocHoBel POM. YcerpoiicTBo u pabota POM.

8.  Texuuueckue BozmoxkHocTH POM. Koncrpykius POM. [Ipumenenne. MPCA.

9. (C3M. Ckanupymoomas TyHHEJIbHAas MHKPOCKONHS — YCTPOWCTBO, MPUHIIHITBI
paboThI, TPUMEHEHHE.

10. C3M. ATOMHO-CHJIOBasi MHKDPOCKOIIUSI — YCTPOMCTBO, TPHHIUIBI PaOOTHI,
IIPUMEHEHHUE.

11. C3M. DOmnexkTpocuyioBass MHUKPOCKOMHSI — YCTPOWCTBO, NPUHLUIIBI padOThI,
IIPUMEHEHHUE.

12. C3M. MarauTHO-CHJIOBasi MHKPOCKOIUSI — YCTPOWCTBO, TPHHIMUIBI PaOOTHI,

IIPUMCHCHHUC.




CTpyKTypHBIii

DJIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OueHouHbIE CPEACTBA
KOMIIETEHIIUU
Ymers — BbIOpare Meton wucciaenoBanus i | [Ipakmuueckue 3a0anua:
OIIpeeIeHUs TapaMeTPoOB MaTepuaiioB npu | OnucaTs METOAMKY IPOBEJCHUS HCCIIEIOBAHUMN:
pElIEHHH  KOHKPETHOM  IMPAKTUYECKOM | - Ha ONITUYECKOM MUKPOCKOIIE;
3aJ1auM; - Ha POM;
—  MOJEPHU3HPOBATH meroqukw | - Ha ACM;
MOJTYYCHUS u 06paboTKH | - OTIpeenenus 6anna 3epHa;
9KCIIEPUMEHTAJILHBIX JaHHBIX; - OIIPCACIICHUA AUCIICPCHOCTHU IICPIIMTA,
- BLI6HpaTB M UCIIOJIB30BaTh METOAbI 1 - OIIpCACIICHUA KOJINYCCTBA HCMCTAJINIMUCCKUX BKJIIOIIGHHﬁ;
o0opyoBaHue AJs aHau3a PU3UKO- - U3MEPEHUE TBEPIOCTH 110 Bukkepcy;
MEXaHUYECKUX CBOMCTB HOBBIX - U3MEPEHKE TBEPAOCTH 110 POKBeILTY;
MaTepuaioB U Hgﬂeﬂﬂﬁ U3 HUX; - UIBMCPCHUC TBECPAOCTH I10 BpI/IHGJ'IJ'IIO;
- I3MEPEHNE MUKPOTBEPIOCTH;
- OIIPEJICJICHUE YIApPHOM BS3KOCTH METAJIOB.
Brnanets - IPAaKTUYECKUMU HAaBBIKAMU NPOBEICHUS | 3adanus Ha peuieHue 3a0a4 u3 npogeccuonaibHoil 0oaacmu, KOMnIEeKCHble

HKCIIEPUMEHTA C YYeTOM BhIOOpa
ONITHUMAJTLHBIX METOJMK ¥ 000PYyIOBaHUS
JUTSL KCCTIeIOBAaHUH, pallioHaIbHOTO
OTIpe/IeIICHUs] YCIIOBHM U JUara3oHa
AKCIIEPUMEHTOB, 00padOTKH,
CUCTEMATH3AINH U aHAIH3a ITOTYICHHBIX
pe3yNIbTaTOB.

3a0anun:

Bri6pats MeTon u3MepeHus TBEpA0CTH:

- JUIsl MaTEpUaIOB HU3KOW TBEPIOCTH;

- 111 MAaTEPHUAIIOB CPETHEW TBEPAOCTH;

- JUIsl MaTEPUAIIOB BBICOKON TBEPIOCTH;

- JUTsl MACCUBHBIX U3JIEIUN U CIIOKHOM (OPMBI;

- JUIs TOHKUX 00pasIioB.

Br160p MeTona rccinenoBaHus:

- JUIsl ONIPENIENIEHNs pa3Mepa 3epHa B KPYITHO3EPHUCTBIX Marepralax;
- IS OTIPENIETIEHUS pa3Mepa 3€pHa B YIIBTPAMEIKO3EPHUCTBIX MaTepraax;
- JUIsl UCCTIEI0OBaHUS TUCIIOKALIMOHHON CTPYKTYPBI;

- JUIsl CCTIEIOBAaHUSI MUKpOpelibeda MOBEPXHOCTH.

OIIK-1 roroBHOCTHI0 HCII0JIB30BATh (PyHIaMEHTAIbHbIEC 001IICEHHKEHEPHbIE 3HAHUS




CTpyKTypHBIii

JJIEMEHT [Tnanupyemblie pe3yabTaThl 00yUeHHS OueHouHble CpeCcTBA
KOMIIETCHIIUH
3HaTh METO/Ibl U3Y4eHUS (PUIUKO-XUMUYECKUX Ilepeuens meopemuueckux 60npoco8 K IK3AMeHy:
MPOIECCOB, (PU3UIECKHUX, XUMUICCKUX 1. OcHOBBI (M3HKU PEHTICHOBCKOTO W3Iy4YCHHs. B3amMoaeicTBHE PEHTTEHOBCKUX
CBOMCTB U JKCILTyaTallMOHHBIX JIly4el C BEIIECTBOM.
XapaKTEPUCTUK MaTEpPUAJIOB, YCTPOUCTB, 2. OCHOBHBIE METOABI PEHTTEHOCTPYKTYPHOTO aHAJIH3a.
PUOOPOB U U3/ICIMI HAa KX OCHOBE; 3. Meroast PCA — Jlays, Koccens.
4. Meroast PCA — meton BpaleHusl, opoIkKa.
5. OcCHOBHBIE METO/IbI PEHTIC€HOCIIEKTPAILHOTO aHanu3a. Ob1iee yCTpoicTBO
CIIEKTPOMETPOB.
6. Meroabl peHTI€HOCIIEKPAILHOTO aHAlln3a — KAYeCTBEHHBIH,
MOJTYKOJIMYECTBEHHBIN, KOJTMYECTBEHHBIM.
7. CraTudeckue METO/Ibl OIPEIEICHNUS MEXaHHUECKUX CBOWCTB.
8. JluHaMu4eckue METOJbI ONpeACTICHUS MEXaHUIECKUX CBOMCTB.
9. Iuxnuueckue METObI ONPECIICHUS MEXaHUYECKUX CBOUCTB.
10. Hepaspymatomiyie METOAbl KOHTPOJISL.
YmMmeth - IPUMEHSATH TU(PaKLNOHHBIE, Ilpakmuueckue 3a0anus:
CIIEKTPOCKOIIUYECKUE, PE30HAHCHBIE U Onucarp METOIMKY TPOBEICHUSI HCCIIEJOBAaHUM:
JIpyTrUe METOMBI IIPU UCCIIEOBAaHUN - Ha [IOM;
MaTepUaJIOB; -Ha MPCA;
- HEpa3pyMIArIIMX METOA0B KOHTPOJIS.
Bnaners - MPAKTHYECKUMHU HABBIKAMHU 3adanusa na pewienue 3a0a4 u3 npogheccuonanbHoll 001acmuU, KOMNIAEKCHbIE

UCIIOJIb30BaHUsS DJIEMEHTOB METOI0B
HCCIIEJOBAHNS MaTEPUAIIOB U NIPOLIECCOB
Ha JApYruX JUCLUILINHAX, HA 3aHATUAX B
ayIUTOPUU U HAa y4eOHON NMPAKTHKE;

3a0anus:

BriOpars MeTox u3mMepeHust TBEPIOCTH:

- 17151 MaT€pHUAJIOB HU3KOU TBEPAOCTH;

- 171 MaTepUaJIOB CPETHEH TBEPIOCTH;

- 17151 MaT€pHUAJIOB BHICOKOM TBEPJOCTH;

- JUTsl MACCUBHBIX U3JIEIUNA U CII0KHOM POPMBI;
- JUTsl TOHKUX 00pasiioB.

Br16op MeTona nccienoBanus:




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemblie pe3yabTaThl 00yUeHHS

OueHouHble CpeCcTBA

- JUTsl OIIpeieNIeHHs pa3Mepa 3epHa B KPYITHO3EPHUCTHIX Marepraliax;

- JUIsl OIIpENIENIEHNs pa3Mepa 3epHa B YIbTPaMEIKO3EpPHUCTBIX MaTepuaax;
- JUTsl UCCTIeIOBaHUS IUCIOKAIMOHHON CTPYKTYPHI;

- JUTsl ICCTIEIOBAHUSI MUKpOpelibe(da MOBEPXHOCTH.




0) ITopsinok npoBeeHUsI NPOMEKYTOYHOM ATTECTALMH, TOKA3aTeJIH M KPUTEPHH
OLICHUBAHUS:

Ilpumepnaa cmpykmypa u cooepicanue nyHKma:

[TpomexyTouHas arTecTanysi MO JUCUMILIMHE «MeTonbl HCCIEAOBAHUS MaTEepUaAIOB U
IIPOLIECCOB» BKJIFOYAET TEOPETUYECKHE BOIIPOCHI, MO3BOJIIIOLIME OLEHUTHh YPOBEHb YCBOEHUS
00y4aromyMUCs 3HAHUH, U MPAKTHUECKUE 33aJJaHNs, BBIBISIOIINE CTENICHb COPMHUPOBAHHOCTH
YMEHH U BIaJICHUN, IPOBOAUTCS B (hOopMe IK3aMEeHa.

DK3aMeH MO JaHHOM TUCHMIUIMHE MPOBOJUTCA B YCTHOW (hopMe MO 3K3aMEHAMOHHBIM
Ouietam, KX Iblii U3 KOTOPBIX BKIIIOUAET 2 TEOPETHUECKHUX BOMpOca.

Ilokazamenu u Kpumepuu oueHUBAHUA IK3AMEHA:

— Ha OLIEHKY «OTJHYHO» (5 6ayioB) — 0Oydyaromuiicsi IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(hOpPMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CUCTEMAaTHYeCcKoe U TIy0oKoe 3HaHue
yueOHOro MaTepuana, CBOOOJHO ONEpUPYyeT 3HAHUSMHU, YMCHHUSIMH, IPUMEHSET X B CUTYaIUSIX
MOBBIIICHHON CIOXKHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamia) — oOyJaroniuiics IEMOHCTPUPYET CPEIHUN YPOBEHBb
c(OpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYUTEIIbHBIC OIIMOKH, HETOYHOCTH.

— Ha OIECHKY «YIOBJIETBOPUTEJIbHO» (3 Oamia) — oOydyarouuiicss JEeMOHCTPHUPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIHI: B XO0JI¢ KOHTPOJBHBIX MEPOTPHUATHI
JOTTYCKAIOTCA OINOKU, TPOSBISETCS] OTCYTCTBUE OTJENbHBIX 3HAHUI, YMEHUN, HABBIKOB.

— Ha OIICHKY «HEYIOBJIETBOPHUTEJbHO» (2 Oaina) — 0Oy4arolmuics JIEMOHCTPUPYET
3HaHusa He Oonee 20% TeopeTHUECKOro marepuana, AOMYCKAeT CYIIECTBEHHbIC OMIMOKH, He
MOJKET TI0Ka3aTh MHTEIUICKTYAIbHBIC HABBIKKM PEIICHUS MMPOCTHIX 3a71ad.

— Ha OLEHKY «HeYAOBJIETBOPUTEJAbHO» (1 Oamn) — oOyuaromuiicss He MOXET IMOKa3aTh
3HaHHWS HAa YPOBHE BOCIPOM3BEACHHS M OOBSCHEHUS WHQPOpMAIMU, HE MOXET IT0Ka3aTh
MHTEJJICKTYalbHbIe HABBIKM PEIICHUS MPOCTHIX 3a/1ad.



