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JIucr akryanusanuu padoueii nporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmszanuu B 2021 - 2022
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IIporokonm ot 20 r. No
3aB. kadeapoii A.b. Momnep
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[Iporokon ot 20 r. No
3aB. kadenpoit A.b. Momep




1 Iles1u ocBOEHUSI I CHMUTLTHHBI (MOLYJIs1)

LenssMu OCBOEHUSI AUCIUTUTMHBI «METO/IbI HCCIIEIOBAHUSI MATEPUAIIOB M TIPOIIECCOBY
SIBIISTFOTCSL:

- pa3BUTHE Yy CTYICHTOB JIMYHOCTHBIX KauyecTB, a Takke (OpMHUpPOBAHUE
obmenpodeccuoHanbHOH W MPO(ecCHOHATFHOW  KOMIIETEHIIMA B COOTBETCTBHH  C
tpeboBanusmMu ®I'OC BO no Hanpasnenuto noarotosku 22.03.02 Metamuyprus;

- IOJTyYeHUE 3HAHUN O METO/IaX UCCIICIOBAaHUS MATEPHAJIOB U MPOIIECCOB;

- TIOJIy4CHHUE MIPAKTUYECKUX HABBIKOB pa0OTHI Ha UCCIIEA0BATEILCKOM 000PYA0BaHUH.

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil IPOrpaMMbl

Jucuummuaa MeTobl UCCIIeIOBAaHU MaTEpHUaIoB U MPOIECCOB BXOAWT B 0a30BYIO
4acTh y4eOHOTro M1aHa 00pa30BaTEIbHOMN IPOTrPAMMBI.

Junst  u3ydeHuss AMCHUIUIMHBL  HEOOXOAMMBI  3HaHUSA  (YMEHHS, BJIQJCHUS),
c(hOpMUPOBAHHBIE B PE3YJIbTATE U3YUEHUS TUCIUILINH/ PAKTUK:

MarepuanoseneHue

Oduznka

dusnyeckas XuMus

MerTposnorusi, CTaHIapTU3aIHs U CePTUPHUKAIISL

3HaHus (yMeHUs, BIaJICHUs ), TOJyYeHHbIE IPU U3YYCHUH JaHHOW JUCIUILTUHBI OyAyT
HEOOXOIUMBI JIJISl U3YYCHHSI JUCIIUILTAH/TIPAKTHK:

[ToaroroBka K 3aIMTe U 3alIUTA BBITYCKHOM KBAJIM(DUKAIIMOHHOM pabOThI

[ToaroroBka k caaue v cjauya rocy1apCTBEHHOTO SK3aMeHa

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pPe3y/IbTaThbl 00y4eHHUs

B pe3ynbraTe ocBO€HUS TUCHMITIMHBI (MOYIs1) «MeTo/bl HccaeIOBaHui MaTepuajIoB
Y TMPOIIECCOBY» 00 YJAIOITUHCS JOKEH 00J1a71aTh CIEYIOIIMMHU KOMIIETEHITUSIMU

CrtpyKTypHBII [Inanupyemsble pe3yabTaThl 00yUeHHS
JJIEMEHT
KOMITETCHIIMHU

ITK-2 cnocoOHOCTBIO BLI6I/IpaTB METOJbI UCCIICAOBAaHUA, INIAHUPOBATH U IIPOBOJAUTH
H€06XOI[I/IMBI€ OKCIICPUMCHTBI, MHTCPIIPECTUPOBATD PE3YJILTATHI U ACJIATh BBIBO/AbI

3HaTh - KJ1accu(hMKAIMIO OCHOBHBIX METO/IOB UCCIIEIOBAaHUI MaTepPHAaOB;
- OCHOBBI POCBEYUBAOIIEH, CKAHUPYIOLIEH SJIEKTPOHHON B 30HI0BOM
MHKPOCKOIIMHU

Ymers - BBIOpATh METOJ] MCCIEAOBAHUS ISl ONIPEICIICHUS MTapaMeTPOB

MAaTEepHAJIOB MPU PEIICHUU KOHKPETHOM MPAKTUYECKON 3a]]a4u;

- MOJICPHU3HUPOBATh METOIUKH MOTYICHUS U 00pabOTKH
AKCHEPUMEHTAIBHBIX IAHHBIX;

- BBIOMPATH U UCIIOIH30BATh METOBI M 00OPYIOBAaHHE ISl aHATH3a
(hUBUKO-MEXaHUYECKUX CBOMCTB HOBBIX MAaTEPHAIOB U U3/ICIIUN U3 HUX

Bnanets - MPAaKTUYECKUMHU HaBBIKAMH TIPOBEICHUSI SKCIIEPUMEHTA C YIETOM
BBIOOPA ONTHUMAIIEHBIX METOJUK U 000PYIOBAHUS JJIsl UCCIICIOBAHUIA,
paIMoOHAIBHOTO OTPECIICHHS YCIIOBUH U THarna3oHa SKCIIEPUMEHTOB,
00paboTKH, cHCTeMaTU3allMy U aHalln3a MOJyYEHHBIX Pe3yIbTaTOB

OIIK-1 T'OTOBHOCTBIO MCIIOJIB30BATh (bYHI[aMeHTaJ]LHLIC O6II_ICI/IH)KeHepHBIe 3HaHUA

3HaTh METO/JIbl U3yUYEHUS] PU3NKO-XUMUYECKUX MPOLIECCOB, PUINIECKUX,
XUMHUYECKHUX CBOMCTB U AKCIUTYaTallMOHHBIX XapaKTEPUCTUK
MaTepHuasoB, YCTPOUCTB, MPUOOPOB U U3/ICITUH HA UX OCHOBE




YmMmeTh MPUMEHSTH TU(PAKIUOHHBIE, CIEKTPOCKOMUYECKUE, PE30HAHCHBIE U
JIPYTUe METOJIbI MPU UCCIICOBAHUU MaTEPHAJIOB
Brnanets MPAKTUYECKHUMH HaBbIKAMU UCIOJIb30BaHUS 3JIEMEHTOB METOJI0B

HUCCICAO0OBAHNA MAaTCPUAJIOB U IPOLCCCOB HA APYIrUX OUCHHUIVIMHAX, HA
3aHATUAX B AYAUTOPHUU U HA IIPAKTUKE




4. CTpyKTYypa, 00bEM U coiepKaHne TUCUMTLTHHBI (MOIYJIs1)
OO0mas TpyI0eMKOCTh JUCIUILUIMHBI COCTaBIsAeT 5 3aueTHBIX enuuull 180 akasn. yacoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 59,7 akaj. 4acos:
— ayuTopHas — 56 akaj. 4acos;
— BHeayIuTOpHas — 3,7 akaJl. 4acoB
— caMocTosTeNnbHas pabora — 84,6 aka. 4yacos;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma aTTecTaluy - SK3aMEH

AynutopHast b s
o | KOHTaKTHas pabota E 5
Paszen/ Tema 5 (B akaz. yacax) 3 S Bun ®dopma TeKyIero KOHTPOIs Kox
g 5 5| camocrosTensHoit YCIIEBAEMOCTH U
JCIUTUTAHB 5 [ . KOMITETEHIIUH
@) 6 g g pabdoTsl MPOMEKYTOYHON aTTeCTAUH
1ab. |mpakT.
Jlex. P z2 9
3aH. | 3aH. |Q 9
1.
11 Wzyuenne
X HAY4YHOU U
Knaccudukarmst !}1,:61&0171
MaTepHaJoB " HH};e ATVDLL
0COOEHHOCTH 71 4 | 2121 10 PaTypel, Pedepat u noknan TIK-2, OIIK-1
HaIrcaHue
UCCIIeIOBAHUS edbepata
Pa3IHIHBIX pepepara.
MATEpHAIIOB IToaroroska
JOKJIA/Ia.
HWroro no pazaeny 4 | 221 10
2.
3amura 1ab0paTopHBIX PaboT:
2.1 Onruueckas, «3yyenue yctpoiicTa u
MPOCBEYMBAIOIIAS MIPUHLUIIOB PabOTHI
U CKaHHpYoIast Moarotoska k CTEPEOMHUKPOCKOIIAY,
acTpoBast «M3y4yenne ycTpoiicTa u
(pactp ) 8 | 421 10 | mabGoparopHbIM e yerp [K-2, OIIK-1
JJIEKTPOHHAS, AGoran 1.3 | IPMHIHIIOB paboThI pacTPOBOTO
CKaHUPYFOLIast P ANIEKTPOHHOTO MHKPOCKOTIa,
30HI0Bas «CkaHHpYIOIas 30HI0Bast
MHUKPOCKOITUS 7 MHKpOCKomus». Pemenne
TectoB 1-3.
2.2 Metonsl
OTIpeAeNeHNs IMoaroroBka k | 3ammra 1a60paTOpHOI pabOTHI:
pa3mMepoB 2 | 621 10 | naGopatopHO¥t «KomuectBennsrit ananuz  |[1K-2, OITK-1
CTPYKTYPHBIX padote 4 apaMeTpOB MHKPOCTPYKTYPBI»
JJIEMEHTOB
HWroro no pazneny 10 | 10/411 20




31 .
IonroroBka k | 3amuTa 1ab0paTopHON pabOTHI
Pentrenosckue N N
METOEL 4 1221 10 | nmaGoparopHoit |«MuxpoperTrenoctexrpanseli([1K-2, OTTK-1
5 pabote 5 aHanmu3y. Pemenue Tecra 4.
UCCIIEOBaHUS
3amura 1ab0paTopHBIX PadboT:
«O1eHKa MEXaHHIEeCKUX
3.2 UcneiTanus TToaroroBka k c?ﬁ;ﬁiﬁ?j“ (Ecii;ag?:nga
MEXaHMYECKHX 4 |10/21 18 | naGoparopHbIM P - Yap ’ |TIK-2, OIK-1
N TBEPAOCTh H MHKPOTBEPIOCTB)»,
CBOWCTB paboram 6-10 .
«Konn4ecTBeHHBIN aHATIH3 TOIH
BSI3KOM COCTaBIIAIOMIEN
uznomMay. Permenue tecra 5.
Moosoma x| e eGoprorol o
A 4 2 10 | naGopatopHOit p . |IIK-2, OIIK-1
WCCIIEIOBAHU CTPYKTYPHBIX IpeBpaLIeHUH B
pabote 11
MaTepuasoB CTaNAX»
Hroro no pazaeny 12 | 14/41 38
4.
Nsyuenue
Hay4YHOU U
41 yaeOHOU
: JIUTEPATYPBI, : :
Hepaspymatomue 2 2 16,6 HaTCANe Pedepar IK-2, OIIK-1
METOJIBI KOHTPOJIS
pedepara.
[Toaroroska
JOKIaza
Hroro no pazaeny 2 2 16,6
Hroro 3a cemectp 28 |28/101 84,6 9K3aMeH
Hroro mo auctmrutuae | 28 (28/101 84,6 9K3aMeH IK-2,0I1K-1




5 O0pa3oBartejibHbIE TEXHOJIOTHH

Jlnst yCBOGHHSI CTYACHTAMH 3HaHWH 10 JTUCHHMIUIMHE «MeToIbl HCCiIe0BaHUs
MaTCpraJIOB U IMPOLCCCOB» MNPUMCHAKOTCA TpaJUlIUOHHAA W KOMIICTCHTHOCTHO-MOAYJIbHAAd
TEXHOJIOTUM OOyuYeHUs, BKIIOYAIOIINE B ceOs OOBSICHEHUS TMPErojaBaTeisi Ha JICKIHSIX,
CaMOCTOSITENILHYIO pa0oTy ¢ y4eOHOW W CIpPaBOYHOM JUTEPATypoOll IO IUCIUIUIHHE,
BBINTOJIHEHHE JIAOOPATOPHBIX PA0OT IO METOANYCCKUM YKA3aHUSIM U T.II.

B kauecTBe HHTEPaKTUBHBIX METOJIOB 00yUYEHUS UCTIOJIb3YIOTCS:

- omepekarolas caMoCTOsITeNIbHAs pabdoTa ¥ paboTa B KOMaHJIE MPH BBHITOIHCHUU
1abopaTOpHBIX PadoT;

- mpoOyieMHOe 00y4YeHHE TTPH MTOUCKE WHPOPMAIIMOHHBIX HCTOYHUKOB, COCTABICHUH U
HaIltMCaHuu pe(bepaTa I10 MOJTYYCHHBIM MHAWBUAYAJIbHBIM 3aJIlaHUAM.

CamocrosTenbHas paboTa CTYJCHTOB HaIlpaBlieHa Ha 3aKPEIUICHUE TEOPETHYECKOTO
Marepuaia, HW3J0XKCHHOTO IperojaBaTesieM, Ha MpopabdOTKy TeM, OTBEIACHHBIX Ha
CaMOCTOSITENIbHOEC HM3y4YCHHE, Ha IIOJATOTOBKY K JIAOOpAaTOPHBIM 3aHSATHUSM, HAIMCAHHUE
pedepara, MOArOTOBKY K KOHTPOJIBHBIM pab0TaM M UTOTOBOMY SK3aMEHY IO TUCIUILIAHE.

6 YueOHO-MeTOIMYeCKOE 0O0ecreyeHue CaMOCTOSITeIbHOI padoThl 00y4aroIuXcst
[IpencrarneHo B mpuitoxkeHuu 1.

7 OneHOYHBIE CPeACTBA /sl IPOBeeHHs IPOMEKYTOYHOM aTTecCTALMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 VYueOHO-MeToaUuYecKOe W HH(POPMANHOHHOE oO0ecneYeHHe TUCHHIIHHBI

a) OcHoBHas1 IMTEpaTypa:

1. KonroxoB, B. H0. Meroabl uccienoBaHus MaTepUaIOB W IMPOIECCOB : yueOHOE
noco6wue s By30B / B. FO. Kontoxos, 1. A. 'oronanse, 3. B. Mypra. — 2-¢ u3., ucrp. u J101. —
Mocksa : U3narensctBo HOpaiit, 2019. — 226 c. — (Yausepcuretsl Poccun). — ISBN 978-5-
534-05475-0. — Tekcr : oanekrpounsii /I OBC IOpaitir [caiit]. — URL:
https://urait.ru/bcode/439014 (mata obpamienus: 24.09.2020).

2. CyBopos, 3. B. MarepuanoBeicHHe: METOBI HCCIICIOBAHUS CTPYKTYPHI U COCTaBa
MaTepHaloB . yueOHOe mocodue uis akagemuueckoro Oakanaspuata / O. B. CyBopoB. — 2-¢
u3., nepepad. m gon. — Mocksa : M3marensctBo IOpaiit, 2019. — 180 ¢. — (Bricmee
obpazoBanue). — ISBN 978-5-534-06011-9. — Tekcrt : anexkrponusiii // DBC FOpaiit [caiit].
— URL: https://urait.ru/bcode/438493 (nara oopammenus: 24.09.2020).

0) JlonosiHuTEIbHAS JIUTEPATYpA:

1. MexaHUYECKHE CBOMCTBA METAJJIOB | CTATHYECKHE UCTIBITAHUS © ydeOHoe mocooue /
B. C. 3onoropesckuii, B. K. IToptro#i, A. H. Cononun, A. C. IIpocBupsikoB. — Mocksa :
MUCHUC, 2013. — 116 c. — Texkcrt : snexrponHbIit // JlaHp : 31€KTpOHHO-OMONIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/117123 (nara oOpamienus: 24.09.2020). —
Pexum noctyna: s aBTOpHU3. NOJIB30BATENEH.

2. BemomertiieB, M. HO. Mexanudueckue CBOMCTBAa METAJLIOB © yueOHOe mocooue / M.
1O. BenomeitiieB, A. B. Kynps. — Mocksa : MUCHUC, [6. r.]. — Yacts 3 : Bs3KoCTb.
Paspymenue. Jlabopatopusiit mpaktukym — 2008. — 85 ¢. — Tekcer : aekTponnsiii // JIaub :
AJIEKTPOHHO-OMOmoTeynass cucrema. — URL: https://e.lanbook.com/book/1831  (mata
obpamienus: 24.09.2020). — Pexxum goctyna: aus aBropus. [Tons3oBaresiei.

3. bybnuk, B. T. MeToasl uccienoBaHusl MaTepUalioB U CTPYKTYP B DJIEKTPOHUKE.
PentreHoBckas nudpakiioHHas MHKpockomus : ydeOHoe mocobue / B. T. Byomuk, A. M.
MunbBuackuit. — Mocksa : MUCHUC, 2006. — 93 ¢. — Tekct : anekTponnsiii // Jlaup :
3IIEKTPOHHO-O0MOmoTeunas cucrema. — URL: https://e.lanbook.com/book/117093 (nara



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

obpamienus: 24.09.2020). — Pexxum g0cTyIa: s aBTOPHU3. IIOJIB30BATEIEH.

4. Hocos, B. B. /lnarnoctuka MaimH u o0opymoBanus : ydeOHoe mocooue / B. B.
HocoB. — 4-e u3n., crep. — Cankr-IletepOypr : Jlans, 2017. — 376 c. — ISBN 978-5-8114-
1269-3. — Tekcr : anektpoHHbIi // Jlanb : 31eKTpoHHO-OMONMMOTeuHast cuctema. — URL:
https://e.lanbook.com/book/90152 (mara obpamenus: 24.09.2020). — Pexum mocryma: s
aBTOPU3. I10JIb30BATEIICH.

5. MuponoB B. JI. OcCHOBBI CKaHUPYIOIIECH 30HIOBON MHKPOCKONHH. Y4eOHOE
nocoOue asi CTYIEHTOB CTaplIMX KypcoB BBICHIMX y4eOHBIX 3aBeaeHuil. PAH. Uucturyr
busuKu MHUKPOCTPYKTYP. Hwxauii Hogropon, 2004. — 114 c.
http://window.edu.ru/resource/535/73535/files/mironov_book.pdf

B) MeToauyeckue ykazanus:

1. Marepuanosenenune. Yactes 1 [Dnekrponnsiii pecypc]/ H.B. Kommera, [0.1O.
EdumoBa, H.H. Unpuna. Marnutoropckuii roc. texnuueckuid yH-T um. .M. Hocosa. -
Marnutoropck: MITY wum. T[''M. Hocoa, 2019.1 CD-ROM. 3arn. c¢ »53kpaHa.
https://magtu.informsystema.ru/uploader/fileUpload?name=3966.pdf&show=dcatalogues/1/1
532467/3966.pdf&view=true — Pexxum qocTyma: 1yt aBTOPHU3. MOJIb30BATEICH.

2. 3ydeHue ycTpoWCTBa U MPUHIUMIIOB PaOOTHI PACTPOBOTO JIEKTPOHHOTO MHUKPO-
ckomna: Meroz. yka3. / H.B. Komesa, }0.10. Epumona, M. A. TTonsikoa, M.I1. BapsiiHukoB.
MarnuToropck, 2011. 6 c.

3. Ckanwmpyrolass 30HI0Bass MHKpOCKomnus: jgabopatopubiii npaktukym / HO.IO.
Edumona, M.A. IlonskoBa, A.E. I'ynun. Marauroropcek: M3a-Bo MarHuroropck. roc. Te€XH.
ya-ta um. I.1. Hocosa, 2017. 41 c.

4. V3yueHue yCTpOMCTBA M MPUHIMIIOB PaOOThI CTEPEOMUKPOCKOIA: METOMA. yKas. /
O.A. Hukwurenko, 10.}O. Edpumona, H.B. Konuiea. Marauroropck: M3n-Bo Maruutoropck.
roc. TexH. yH-Ta um. .. HocoBa, 2013. 10 c.

5. KonuuecTBeHHBIH aHATN3 A0JIM BA3KOH COCTABISIONICH H3omMa: MeTo. yka3. / O.A.
Huxurenko, 10.10. Edumona, H.B. Komnuesa. Maruutoropck: M3n-so Marautoropck. roc.
TexH. yH-Ta uM. I .J1. Hocosa, 2013. 6 c.

6. MUKpOpeHTIeHOCIeKTpalbHbIi aHanmu3: meroa. ykas. / FO.IO. Edumosa, O.A.
Huxwurenko, H.B. Koniesa. Marautoropck: M3a-Bo Marautoropck. roc. Texs. yu-ta um. I'.1.
Hocosa, 2014. 9 c.

7. OmnpezneneHue KOJIMYECTBEHHBIX XapaKTEPUCTHUK MHUKPOCTPYKTYPBHI C IOMOIIBIO
KOMIBIOTEPHO# cucTeMbl aHau3a n300paxenuii Thixomet PRO: naboparopHslii mpakTHKyM. /
O.A. Hukwurenko, 10.}O. Edpumona, H.B. Koniea. Marautoropck: M3n-Bo MaruuToropck.
roc. TexH. yH-Ta uMm. .. HocoBa, 2015. 29 c.

8. OmpeneneHrne MEXaHMYECKHX CBOWCTB METaJJIa ¥ TIOCTPOCHNUE KPUBBIX YIIPOYHEHUS
1o JuarpamMMe pacTsokeHus: Mmeron. ykas. / B.I. Jloporobun. Marauroropek: M3a-Bo
MarnuTtoropck. roc. TexH. yH-Ta um. [.J1. Hocosa, 2008. 49 c.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecnieuenune

Cpoxk neiicTBust
JUICH3UN

Ne 135 o1 17.09.2007 6eccpouHo

Haumenoanue [10 Ne norosopa

MS Office 2007
Professional
7Zip cB0OOIHO pacrpocTpansemoe [10 OCCCPOUHO



https://e.lanbook.com/book/90152
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|[FAR Manager |cBOGOIHO pacpocTpansiemoe 1O |

OCCCPOUHO

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

HasBanue kypca

CchUIKa

HanmonansHaas HH(pOpMAITMOHHO-aHATUTHYECKAS
cucrema —  Poccuiickuii  MHIEKC  HAy4YHOTrO
mutuposanus (PUHIL)

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

ITouckoBas cucrema Axamemust Google (Google
Scholar)

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

WNudopmannonnas cucrema - Eqnnoe okHO 1ocTyna K
MH(OPMaLMOHHBIM pecypcam

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

OnekTpoHHas 0Oa3a mepuoaudecKkux wu3gaHui East
View Information Services, OO0 «IBUC»

https://dlib.eastview.com/

®denepanbHOE roCyJ1apCTBEHHOE OI0KETHOE
yUpEKICHUE «DenepabHbINA UHCTUTYT
IIPOMBINLUIEHHON COOCTBEHHOCTI)

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

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneuyeHne TN CIHIINHBI (MOMLYJIfA)

MaTepI/IaJ'IBHO'TeXHI/I‘IeCKOG obOecrieueHue JUCHUITIIIMHBI BKIIFOYACT:







MaTepI/IaJ'IBHO'TeXHI/ILIeCKOG obOecrieueHue JUCHHUIIIIMHBI BKJIIIOYACT:

1. YueOHas ayauTopust JUisi POBECHUS 3aHITHH JICKIIHOHHOTO TUIIA OCHAIIICHA!

- TEXHUYECKUMH CPEJICTBAMHU OOYYCHHMS, CIYXKAIIUMH Ui MPEACTaBICHUS Y4eOHOMI
uHpOpMaUK OOJBIIOW ayJAUTOPUHU: MYJIbTHMEIUHHBIMH CpPEACTBA XpaHEHUs, Tepelayd |
npeCcTaBiIeHUs y9eOHOH nH(pOopMaInu;

- CIIeMAIM3UPOBAHHON MEOEIIBIO.

2. YdeOHBIC ayIUTOPUU JJIsi TIPOBEACHHS JaOOPATOPHBIX 3aHATUN OCHAIICHBI
1a00paTOPHBIM 000PYAOBAHUEM:!

«JlabopaTopust ONTHYECKON MHUKPOCKOITUN:

- aHaIM3aTOPOM CTEPEOM300paKEHHUH TOBEPXHOCTHM TBEPABIX Tel Ha 0ase
crepeomukpockorna Meiji Techno RZ-B;

- QHATU3aTOPOM MHKPOCTPYKTYpPBHI TBEpPABIX Tel Ha 0aze MEeTauTyprudecKoro
HHBEPTUPOBAHHOIO MUKpOcKoma Zeiss AXio Observer 3;

- cructeMoii 00paboTKu u3oopakenuii Ha 6ase [10 «Thixomet PRO».

- CIIeUAIM3UPOBAHHON MEOECIIBIO.

«JlabopaTopus MEXaHHYECKUX HCITBITAHUI:

- mukpoTBepaomepom BuehlerMicromet 5103 Buehler;

- yauBepcanbHbIM TBepaoMepom M4C075G3 EmcoTest;

- HAmoJbHOW YHHBEpPCAJIbHOM HCHBITATENBbHOM AByXxKoNoHHON MamuHoi AG 1C-300
kN Shimadzu Corp;

- HAMOJILHOM YHUBEPCATbHOMN UCTIBITATENIbHOM ABYXKOMOoHHON MarHoi AG 1C-50 kN
Shimadzu Corp;

- Bueoskcrenzomerpom TRWiew XShimadzu Corp;

- xonpoM MassTHUKOBEIM MK 300 OO0 « UMITYJIbCy;

- CIIeUAIM3UPOBAHHON MEOEIIBIO.

«JlaGoparopusi CKaHUPYIOIIEH AIMEKTPOHHON MUKPOCKOTTUN»:

- 3JIEKTPOHHBIM CKaHUpYOmUM Mukpockornom JEOL JSM —6490LV;

- KaMepoM INUIK030BOM C CHUCTEMOM YIPaBICHUS UUIFO30M [JIi  PacTPOBOTO
anekTpoHHOro Mukpockona MP 6490 LV,

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

- CHIeHaIM3UPOBAaHHON MeOebIo.

«JIabopaTopus pU3NIECKOro MOJEIUPOBAHMS Ae(POPMAIIIOHHBIX TIPOLIECCOBY:

- uccnenoBarenbekuM komiiekcom Gleeble 3500;

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

«Jlaboparopusi 30HI0BON MHUKPOCKOTTHI:

- CKaHUPYIOIIMM 30H10BBIM MEKpockoriom NanoEducator I1;

- CHIeMaIM3UPOBAHHON MeOeIbIo.

3. YueOHas aymuTOpus Ui TPYIIIOBBIX U WHAMBHYAIbHBIX KOHCYJIbTAIIUN, TEKYILETO
KOHTPOJISI M TPOMEKYTOUHOM aTTECTallM! OCHAIICHA!

- KOMIbIOTepHOW TexHukoi c¢ makerom MS Office, ¢ monmkiaroueHueM k ceTH
«lHTEpHETY W € JOCTYNIOM B DIIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIbHYIO CpeIy
YHHUBEPCUTETA,

- CHIeMaIM3UPOBAHHON MeOeIbIo.

4. TTomerieHue 7151 CaMOCTOSATENIbHOM pabOThl OCHAIIEHO:

- KOMIIbIOTEpHOH TexHukoi ¢ maketom MS Office, ¢ momkmoyeHHeM K ceTH
«lHTepHET» W € JOCTYNIOM B DBIIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeIbHYIO Cpexy
YHHUBEPCHTETA,

- CTIeUMAIN3UPOBAHHON MEOETIBIO.

5. Tlomemenne ais XpaHEHUS W MPOPUIAKTHYECKOTO OOCITY)KHWBAaHHS Y4eOHOTO

000py/I0BaHUs OCHAIIICHO:
- CTTIeITuIA nm’zmnnnnnnnﬁ “ﬁﬁﬁF‘WLm’ CTeTITAYKAMU TITd XNAHAHU A Vupﬁnnr‘n



000pyI0BaHNS;
-MHCTPYMEHTaMH JJIsl PEMOHTa Y4eOHOTr0 000py10BaHHUS.



Ipuioxenne 1

Y4eOHO-MeTOAUYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0IUXCS

Bompoce! k TecTy Ne 1:

TEMA: «OnTrnyeckasi MUKPOCKOIHUSD)

1. B cBeTOBOII MUKPOCKONINHM VISl MCCJIEIOBAHUSA 00bEKTA MPUMEHSIETCS
1. my4yok cBera

2. 3JIEKTPOHHBIN My4OK

3. MOHHBIH ITy4OK

2. Pazpemaromasi cnoco0HOCTb — 3TO

1. MakcuMaIbHOE PACCTOSIHHUE, HA KOTOPOM J[Ba TOYEYHBIX 00BEKTa BOCIIPHHUMAIOTCS KaK JIBE
OTIEIBHBIX APYT OT Apyra TOYKU

2. MUHAMAJIbHOE PAacCTOSIHUE, HA KOTOPOM JIBa TOYEYHBIX 00BHEKTa BOCIIPUHIMAIOTCS KaK JIBE
OTIEIBHBIX APYT OT Apyra TOYKU

3. 9TO paccTosiHUE, HAa KOTOPOM JIBa TOUYEYHBIX 00BEKTa BOCIPUHUMAIOTCS KaK OIHA TOYKa

3. JnA wuccieloBaHUSl CTPYKTYPbl MOJIYNPO3PAaYHbIX M IPO3PAYHBIX O0BEKTOB
NPUMEHSI0TCSA

1. MUKPOCKOIIBI OTPa)KEHHOT'O CBETA

2. MUKPOCKOIIbI IIPOXOSILErO ceTa

3. CTEpEOMHMKPOCKOIIBI

4. Jlna wuccjegoBaHUs CTPYKTYPbl METAVIMYECKHX M He MpPO3pavHbIX 00pa3unoB
NPUMEHSI0TCSA

1. MUKpPOCKOIIBI OTPa’KEHHOT'O CBETA

2. MUKPOCKOTIBI IPOXOJSIIErO ceTa

3. CTEpEOMHMKPOCKOIIBI

5. st uccie10BaHUA CTPOCHHUS U3JI0MOB IIPUMEHAIOTCS
1. MEUKPOCKOIIBI OTPa’KEHHOT'O CBETA

2. MUKPOCKOTIBI MPOXOASIIETO CeTa

3. CTEepEOMHUKPOCKOTIBI

6. Uro orpaHu4YuBaeT MAKCMMAJIbHOE YBeJIHYeHHE CBETOBOI0 MUKPOCKoONa?
1. KauecTBO JIMH3 MUKPOCKOIA — OOBEKTUB U OKYJISIP

2. KOJIMUECTBO JIMH3 MHKPOCKOIIa

3. AJIMHA BOJIHBI CBETA

7. ®ayopecueHTHAg MUKPOCKOIIUS — 3TO

1 MCTOJ] MOJYUCHHUA YBCIUYCHHOI'O I/1306pa)KeHI/IH C HCIIOJIB30BaHUEM JIFOMHUHECHICHIINN
BO30YXJIEHHBIX aTOMOB U MOJIEKYJ 00pa3ia

2. MeToJ, B KOTOPOM Ha OOBEKTe €JMHOBPEMEHHO 3aCBEYMBAETCS TOJBKO OJIHA TOYKa,
orpaHu4eHHas TU(PPaKINOHHBIM MTPEIEIIOM

3. METO/, OCHOBAHHBIN Ha BSaHMOHeﬁCTBHH MOHOXPOMATHUYCCKOI'0 U3JIYy4YCHHA C BCUICCTBOM,
COINPOBOKAAIOIINNICA HM3MEHEHHEM OJHEPrUM PACCESIHHOTO MW3JIyYEHHUs 110 CpPaBHEHUIO C
SHEepruei naJaroIiero Ha 00bEKT U3JIyUeHHUsI


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. MeTo, MpU KOTOPOM MPOUCXOJUT IOJABJIECHUE CIIOHTAHHOTO M3JIy4deHHs Ha nepudepuu
MATHA JTIOMUHECIICHINH, 33 CYET BHIHYXACHHOTO U3Ty4EHUS

8. KondokanbHasi MUKPOCKONUS — ITO

1 MCTOJ MOJIYUCHHUA YBCIWMYCHHOI'O I/I306pa)KeHI/I$I C HCIIOJIB30BaHUEM JIIOMUHCCICHIINN
BO30YKIEHHBIX aTOMOB U MOJIEKYJ 0Opasiia

2. MeToJ, B KOTOPOM Ha OOBEKTE €JMHOBPEMEHHO 3aCBEUMBACTCS TOJIBKO OJIHA TOYKA,
orpaHuueHHas AUPPaKIHOHHBIM MIPEIEIOM

3. METOA, OCHOBAHHBIN Ha B3aHMOZ[eI>'ICTBPII/I MOHOXPOMATHUYCCKOI'0 U3JIy4YCHHA C BCUICCTBOM,
COMPOBOXKAAIOIINICS HM3MEHEHHEM OJHEPrUM PACCESTHHOTO H3JIyYeHHUs [0 CPaBHEHUIO C
SHEPTUeH Magaromero Ha 00bEKT U3TyUCHHS

4. MeToll, MpU KOTOPOM MPOUCXOIUT IMOAABIIEHUE CIIOHTAHHOTO W3Iy4yeHUs Ha nepudepun
I[ATHA JJIOMUHCCICHINHU, 3a CUCT BBIHYXJICHHOI'O U3JTYYCHUA

9. CrieKTpocKOnus KOMOMHAIIMOHHOTO PACCesTHUS — 3TO

1 MeToJ TOJYYEeHHUs YBEIUYCHHOTO H300paKEHUS C HCIOJIb30BAHHEM JIFOMUHECIICHIUH
BO30Y)KICHHBIX aTOMOB U MOJICKYJ 00pa3ia

2. MeToll, B KOTOPOM Ha OOBEKTE E€JIMHOBPEMEHHO 3aCBEYMBACTCS TOJILKO OJIHA TOYKA,
orpaHu4eHHas TU(PPAKIUOHHBIM MIPEIEIOM

3. METOJl, OCHOBAHHBII Ha B3aUMOJICHICTBUN MOHOXPOMATUYECKOTO U3IYYCHHUS C BEIIECTBOM,
COHpOBO)KI[aIOHIHfICﬂ N3MCHCHHUCM OHCPIUH PACCCAHHOIO H3JIY4YCHUA 110 CPAaBHCHHUIO C
SHEpruei majaromiero Ha OO bEKT H3ITyUCHHS

4. MeToa, Ipu KOTOPOM THPOMCXOIUT MOJABJICHUE CIHOHTAHHOTO M3JIy4eHHUS Ha Tepudepun
ISITHA JITFOMHHECICHIINH, 32 CYET BBIHYKJICHHOTO M3JTy4CHHS

10. STED-mMukpockonus — 310

1 MCTOJ IOJYUCHHUA YBCIUYCHHOI'O 1/1306pa>1<eH1/1${ C HCIIOJIB30BaHUEM JIIOMHUHECHICHIINN
BO30YXJIEHHBIX aTOMOB U MOJIEKYJ 00pa3ia

2. MeToJ, B KOTOPOM Ha OOBEKTE €JMHOBPEMEHHO 3aCBEYMBAECTCS TOJIBKO OJIHA TOYKA,
OorpaHu4eHHas TU(PaKLIUOHHBIM MTPEIEIIOM

3. METO, OCHOBAHHBIN Ha BSaHMOHeﬁCTBHH MOHOXPOMATHUYCCKOI'0 U3JTy4C€HHA C BCIUICCTBOM,
CONPOBOKAAIOIINNICA HM3MEHEHHEM OJHEPrUM PACCESIHHOTO H3JIyYEHHUs [0 CpPaBHEHUIO C
SHEPTUEH MaAI0IIETO Ha OOBEKT U3ITYUCHUS

4. metoA, pU KOTOPOM HPOMCXOTUT MOJAaBJIEHHE CIHOHTAHHOIO M3JydeHHs Ha nepudepun
I[ATHaA JIOMUHCCICHIINH, 3a CUCT BBIHYXXJICHHOI'O U3JTYYCHHUA

Bormpocs! k Tecty Ne 2:

TEMA: «971eKTPOHHAS MUKPOCKOIIH»

1. D1eKTPOHHAs MUKPOCKOIHUSA — ITO

1. COBOKYIHOCTbH AJIEKTPOHHO-30HAOBBIX METOJIOB UCCIIEN0BAHUSA MUKPOCTPYKTYPBI TBEPABIX
TeJI, UX JIOKAJIBHOIO COCTaBa U MUKPOIOJIEH ¢ TOMOLIBIO 3JIEKTPOHHOTO ITy4Ka

2. ucciefoBaHue MOPQOJIOTHMM M JIOKAIbHBIX CBOMCTB MOBEPXHOCTH TBEPJOrO Tela C
BBICOKMM TMPOCTPAHCTBEHHBIM pa3pelleHHeM C [OMOULIbI0 CIEUUaTbHBIM  00pa3oM
IIPUTOTOBJIEHHBIX 30HI0B B BUJIE UTJI

3. uccneaoBaHUS MUKPOCTPYKTYPbI TBEpABIX Te€J, UX JIOKAJBHOTO COCTaBa C IOMOIIbIO
nprOOPOB OCHAIIEHHBIX COBPEMEHHOH JIEKTPOHUKOM

2. IIpocBeunBawUii 3J1eKTPOHHBIH MuKkpockon (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, MO3BOJSIOMNNA TOJY4aTh H300paKCHHUS IMOBEPXHOCTH oOpasma ¢ OOoJbIIuM
paspelieHueM

2. npubop, B KOTOPOM BJIEKTPOHHBIN JIyd MPOIYCKAETCs Yepe3 yJIbTPAaTOHKUI oOpasell, npu
9TOM B3aUMOJEHCTBYS C HUM

3. MHKpPOCKON, B KOTOpPOM H300pakeHHe (POpMHUPYETCs] MOTOKOM YaCTHI], HCIYCKAeMbIX
MOBEPXHOCTHIO 00BEKTA IPU HArPEBAHUH, HAIO)KEHUH CHIIBHOTO 3JIEKTPHUUECKOTO OIS

3. PacTpoBblii 2J1eKTpOHHBIN Mukpockon (POM) —3to

1. mpuGop, MO3BOJSIOMMI NOIY4aTh H300paKEHUS MOBEPXHOCTH o0Opas3na ¢ OOoJbIIMM
paspelLieHIeM

2. npubop, B KOTOPOM 3JIEKTPOHHBIHN JIyd IPOIYCKaeTcs 4yepe3 yJabTPaTOHKUHA oOpasel, npu
9TOM B3aUMOJEHCTBYS C HUM

3. MHKpOCKOI, B KOTOpPOM H300pakeHHe (OPMHPYETCS MOTOKOM YACTHIL, HUCIYCKaeMbIX
MOBEPXHOCTHIO 00BEKTA IPU HArPEBAHUH, HATO)KEHUH CHIIBHOTO 3JIEKTPHUUECKOTO OIS

4. Yto aBaseTcs 00beKTOM HccaeaoBanus B IIDM?
1. mukpouuud

2. perinka

3. Metayutnueckas ¢oJipra

4. 00BEKT C CHIIBHO Pa3BUTHIM peribehom

5. YUro aBasiercst 00beKTOM HcciaenoBanusi B POM?
1. Mukpouuud

2. periika

3. metamnueckas (oibra

4. 00BEKT C CHIIBHO Pa3BUTHIM peribehom

6. KocBeHHBIH MeTOA 3JIEKTPOHHOMHKPOCKONMUYECKUX HCCIC0BAHMI MeTaI0oB M
ciasoB B [I9M npoBoasit

1. Ha MeTayuIMYecKuX Qoabrax

2. Ha perUIMKax

3. Ha u3I0Max

7. IlpsaMoii MeToA 3JIeKTPOHHOMHKPOCKONMYECKHUX HCCIe0BAHMIT MeTAJIJIOB M CILIAaBOB
B [I9M nposoasit

1. Ha MeTayuIMYecKuX Qoabrax

2. Ha perUIMKax

3. Ha u3IOMax

8. UccnenoBanue pacnpeaenenue M NJIOTHOCTH IMCI0KAIUI BO3MOKHO
1. ¢ mMOMOIIIBbIO TPOCBEUNBAIOIIETO IEKTPOHHOI'O MUKPOCKOIIA

2. ¢ IOMOIIIBIO PACTPOBOTO 3JIEKTPOHHOTO MUKPOCKOMIA

3. C IOMOIIIBIO CBETOBOTO MUKPOCKOIA

9. IIpoBeaenne ppaakrorpapuueckux uccjaeT0BaAHUI BO3MOKHO
1. ¢ MOMOIIBIO TPOCBEYNBAOIIETO MIEKTPOHHOI'O MUKPOCKOIIA

2. ¢ IOMOIIIBIO PACTPOBOTO ANEKTPOHHOIO MUKPOCKOIIA

3. ¢ TOMOIIBIO CBETOBOIO MUKPOCKOIIA

10. ®okycupoBaHue MyYKa JIEKTPOHOB B 3JIEKTPOHHBIX MUKPOCKONAX OCYIIECTBJISIETCS
¢ MOMOLIBI0
1. onTyeckux JIUH3



2. OJICKTPOMariMTHBIMHU JIMH3aMU

11. Pazpemaromas cnocodnocts [I9M cocraBisiet
1.1,5-10 am

2.0,2-1,0 am

3.0,2 Mm

12. Pazpemaromas cnocodnocts POM cocrabisier
1.1,5-10 am

2.0,2-1,0 um

3.0,2 Mmm

13. Kakue »73/IeKTPOHBI 00/1a1aI0T 00JibIIeH pa3pemialineil CrnocoOHOCTHIO JJIs
NoJIy4eHHs n300paskeHNsl MOBEPXHOCTH o0pa3ua ¢ nomoub POM?

1. BTOpr4HbBIE

2. OTpaKeHHbIC

3. DOIJIOILEHHEBIE

Bompocs! k TecTy Ne 3:

TEMA: «Cxkanupyomas 30H10Basi MUKPOCKOIUSD)

1. Cxkanupyomas 30H10Basg Mukpockonus (C3M) —3to

1. COBOKYIHOCTb AJIEKTPOHHO-30HJOBBIX METOJIOB UCCIIEI0BAHUS MUKPOCTPYKTYpPbI TBEPIBIX
T€JI, UX JJOKAJIbHOI0 COCTaBa U MUKPOIIOJIEH C MOMOUIBIO 3JIEKTPOHHOTO ITy4Ka

2. HUCCIICJOBAHUEC MOp(i)OJIOI‘I/II/I A JIOKAJIBHBIX CBOMCTB MMOBEPXHOCTU TBEPAOro TEjaa C
BBICOKUM TPOCTPAHCTBEHHBIM pa3pelieHMeM C IOMOLIbI0  CIEHUAIbHBIM  00pa3oM
IMPUT'OTOBJICHHBIX 30HAOB B BUJIC UTJI

3. uccnenoBaHUs MHUKPOCTPYKTYPHI TBEPABIX TEJl, UX JOKAJIBHOIO COCTaBa C IOMOIIBIO
pruOOPOB OCHALIEHHBIX COBPEMEHHOM 3JIEKTPOHUKON

2. UccaenoBanue Mukpopesbeda MOBEPXHOCTH M ee JIOKAJbHBIX cBoiictTB B C3M
NMPOBOAUTCS € OMOIIbIO

1. my4xa cBera

2. 3IEKTPOHHOTO 30HAa

3. 30H]1a B BUJIE UTJIBI

3. Ckanupywoumii TYyHHeJIbHbIH MUKPOCKOII — 3TO

1. MuMKpOCKOI, NPHUHLIMII PabOTBl KOTOPOrO OCHOBAH HAa PErHCTPAllMM  CHUJIOBOTO
B3aMMOJICHCTBHS MEKy OBEPXHOCTHIO HCCeyeMoro o0pasia 1 30H10M

2. MHUKpOCKON, B KOTOPOM Ul TMOJIydeHHs HH(OpManuu O CBOWCTBaX IOBEPXHOCTU
HCIIOJIb3YETCS SJIEKTPUUECKOE B3aMOICHCTBHE MEX/Yy 30H/IOM U 00pa3iioM

3. MHUKpOCKON, TNPHUHIMI pabOoThl KOTOPOrO OCHOBAaH Ha SBJICHUM TYHHEIMPOBAHUS
AIIEKTPOHOB uepe3 Y3KUW MOTEHIMAJIbHBIA Oapbep MeEXAYy METAIMYECKHUM 30HAOM U
IPOBOJISAIIMM 00Pa3lioM BO BHELTHEM AJIEKTPHUUYECKOM TOJIe

4. MHKpPOCKON, B KOTOPOM JJisi TOJYy4eHHsS HMHQOpPMAIMM O CBOWCTBAaX MOBEPXHOCTHU
UCTIOJIb3YEeTCsl MArHUTHOE B3aUMO/ICHCTBUE MEX/TY 30HIIOM M 00pa3ioM

4. ATOMHO-CHJI0BOH MHKPOCKOII — 3TO
1. Mukpockom, mNpUHUMII pabOThl KOTOPOrO OCHOBAaH Ha PETUCTPALUU  CHUJIOBOTO
B3aUMO/JICHCTBUS MEX/y TOBEPXHOCTBIO UCCIIETYEMOT0 00pa3ia 1 30H10M



2. MHUKpOCKON, B KOTOPOM [UIi IOJIydeHHMs HMH(OpManmuu O CBOWCTBaX IOBEPXHOCTH
UCTIONIBb3YETCS ANEKTPHUECKOE B3aUMOJICHCTBHE MEKY 30HIOM U 00pa3LioM

3. MHUKpOCKON, MNPUHIMI pabOoThl KOTOPOIO OCHOBAH Ha SBJICHUM TYHHEIMPOBAHUSA
AIIEKTPOHOB Yepe3 Y3KUH TNOTCHIMAIbHBIM Oapbep MEXAy METAUTHYeCKUM 30HIOM U
IPOBOJAIINM 00pa3LioM BO BHELTHEM AJIEKTPUUYECKOM I0JIe

4. MUKpPOCKON, B KOTOPOM Ui TMOJIydeHHS HH(OpMamuu O CBOWCTBaX IOBEPXHOCTH
UCIIOJIb3YETCsl MArHUTHOE B3aUMOJIEHCTBUE MEX1Y 30HIOM M 00pa3LioM

5. DJ1eKTPOCHI0BOIi MUKPOCKOI — 3TO

1. MwuKpockom, NpPUHIHUI pPabOThl KOTOPOIO OCHOBAaH Ha PETHCTPAllMd  CHIIOBOTO
B3aMMOJICHCTBHS MEXKy MOBEPXHOCTHIO HCCielyeMoro o0pasia 1 30H10M

2. MHUKpOCKON, B KOTOPOM Ui TMOJIydeHHS HMH(OpPManuu O CBOWCTBaX IOBEPXHOCTH
UCIIOJIB3YETCS SJICKTPUUECKOE B3aMO/ICHCTBHE MEXK/TY 30HIOM M 00pa3iioM

3. MHKPOCKOII, IMMPUHIHUII pa6OTBI KOTOpPOro OCHOBAaH Ha ABJICHHU TYHHCIUPOBAHUA
9JIEKTPOHOB 4epe3 Y3KWl TMOTEHIMANbHBIM Oapbep MeXAy METAIMYECKHMM 30HAOM U
MIPOBOISIIIIAM 00pa31[0OM BO BHEITHEM AJICKTPHUYECKOM I10JIC

4. MHKpPOCKON, B KOTOPOM JJisi TMOJy4eHUs HHQOpPMAIMM O CBOWCTBAX MOBEPXHOCTHU
UCIIOJIb3YETCSI MATHUTHOE B3aUMOJEMCTBHE MEXY 30HI0M U 00pa3lioM

6. MarHuTHO-CHJIOBO MHKPOCKOI — 3TO

1. Mukpockom, MpUHIMI pabOThl KOTOPOrO OCHOBAaH Ha PETUCTPALUU  CHUJIOBOTO
B3aUMO/ICHCTBHS MEX/y TOBEPXHOCTBIO UCCIIETYEMOTO 00pa3ia 1 30HI0M

2. MHKpPOCKON, B KOTOPOM JJisi TMOJY4YeHUS HHPOpPMAIMHM O CBOWCTBAX IOBEPXHOCTU
HCIIOJIb3YETCS AJIEKTPUUECKOE B3aUMOIEHCTBHE MEXY 30HJIOM U 00pa3LioM

3. MHKpPOCKOI, MPHUHIMI pabOThl KOTOPOTO OCHOBAaH Ha SBJICHUM TYHHEIMPOBAHUS
AJICKTPOHOB Yepe3 Y3KUM TMOTCHIHMAIBbHBIA Oapbep MEXAYy METAUINYECKUM 30HJIOM U
MPOBOASIIKUM 00pa31[0OM BO BHEIIHEM AJIEKTPUUYECKOM TOJIe

4. MUKpPOCKOI, B KOTOpPOM [UJIsi TOJy4eHUs HWHGOpPMAIIMM O CBOMCTBAX IMOBEPXHOCTH
UCIONIb3YETCSI MATHUTHOE B3aUMOJEHCTBHE MEXIY 30HA0M U 00pa3iioM

7. U300paskenne penbeda MNOBEPXHOCTH B CKAHMPYIOIEM TYHHEJIbHOM MHKPOCKOIE NPH
Hccae0BaHUN 00pa3ua ¢ MUKpopeabedom popmMupyeTcs

1. METOIOM NTOCTOSIHHOTO TYHHEJIBHOTO TOKa

2. METOAOM MMOCTOSTHHOM BBICOTEI

3. METOOM ITOCTOSIHHOH CHJIBI

8. N300paskeHue pejibe)a NOBEPXHOCTH B CKAHUPYIOIEM TYHHeJIbHOM MUKPOCKOIIe NPH
HccJIe/IOBAaHUM 00pa3la ¢ aTOMAPHO IJ1aK0ii MOBEPXHOCThIO hopMuUpyeTcs

1. METO/10M MOCTOSIHHOTO TYHHEJIBHOTO TOKa

2. METO/IOM TTOCTOSTHHON BBICOTBI

3. METOJIOM MTOCTOSIHHOM CHIIBI

9. B ckaHUPYWOIIUX TYHHEJBHBIX MUKPOCKONAX MCHOJIb3YIOTCS 30H/IbI, H3rOTOBJIEHHbIE
MeTO/10M

1. DIEKTPOXUMHUYECKOTO TPABICHUS BOIBPPAMOBOI MPOBOIOKH

2. mepepe3aHneM TOHKOU MPOBOJIOKH C TTOMOIIBIO OOBIKHOBEHHBIX HOYKHUIT

3. TOHKOM 3aTOYKHU

10. KoHTaKTHBIH pe:kuM padoThl AaTOMHO-CHJIOBOT0 MUKPOCKONA — 3TO
1. paccTosiHUE OT UIJIBI KaHTUJIEBEpA 0 00pa3la COCTaBIsEeT MOPSAIKA HECKOIbKUX TECATHIX
HaHOMETpa



2. KaHTWJICBEP C MOMOIIBIO MbE30KPHUCTAIIIA KOJICOJIETCS HaJ M3ydaeMOW IMOBEPXHOCTHIO C
aMILTUTYI0N ~2 HM

3. WIyIa KaHTWJIEBEpA B HIDKHEW TOYKE CBOMX KOJICOAHWM CJIETKa KacaeTcs IMOBEPXHOCTH
obOpasia

11. BeckOHTAKTHBIN pexUM padoThl AaTOMHO-CHJI0BOI0 MHKPOCKOIA — 3TO

1. paccrosiHMEe OT MIVIBI KAHTHJIEBEPA 0 00pa3la COCTaBISET MOPsIKA HECKOJIBKUX AECATBIX
HaHOMeETpa

2. KaHTWJIEBEpP C MOMOIIBIO MBE30KPUCTAIIA KOJICOJIETCA HaJl U3y4yaeMOH MOBEPXHOCTBIO C
aMIUIUTYI01 ~2 HM

3. Wrya KaHTUJIeBepa B HW)KHEH TOYKE CBOMX KoieOaHM cierka Kacaercs MOBEpXHOCTH
obOpasia

12. I1osIyKOHTAKTHBII pe:KUM padoThl ATOMHO-CHJIOBOI0 MUKPOCKOIIA — 3TO

1. paccrosiHMEe OT MIJIBI KAHTUIJIEBEPA 10 00pa3lia COCTaBISET MOPsIKA HECKOJIBKUX AECATBIX
HaHOMeETpa

2. KaHTWJIEBEpP C MOMOILBIO MbE30KPUCTAIIIA KOJIeOJIeTcs Hall U3ydyaeMOM MOBEPXHOCTBIO C
aMIUIUTYI0H ~2 HM

3. uria KaHTUJIEeBepa B HM)KHEH TOYKE CBOMX KoJeOaHMH cllerka KacaeTrcs MOBEPXHOCTH
obpasia

13. Jlna wucciaenoBaHus AUIJIEKTPHYECKHUX CBOHCTB 00pa3smoB B 3JIEKTPOCHIOBOM
MMKPOCKOIIe IPUMeHsIeTCs

l. opHompoxonHas MeTOAMKAa — (UKCUPYIOTCS HW3MEHEHUsS aMIUINTYIbl KosieOaHuil
KaHTHJIEBEpa, KOTOPbIE CBS3aHbl C U3MEHEHUEM €MKOCTH CHCTEMbI 30H-00pa3el] BCIeICTBUE
MU3MEHEHHS JUAJIEKTPHUECKUX CBOMCTB 00pasia

2. NBYXIIpOXOJHAs METOJMKA: TEepBbI NPOXOJ — CHHUMAaercs u300paxkeHue penbeda
MOBEPXHOCTU 00pasla, BTOPOU MPOX0J — PUKCUPYIOTCS M3MEHEHUS aMIUIMTYAbl KoneOaHui
KaHTHJIEBEpa, KOTOPbIE CBSI3aHbl C U3MEHEHUEM €MKOCTH CHCTEMBbI 30H-00pa3el] BCIeICTBHE
M3MEHEHUs JUAJIEKTPUUECKHUX CBOWCTB 00pa3La

3. JIBYXNIpOXOJHAas METOAMKA: MEpBbIH NMPOX0oJ — (UKCUPYIOTCS H3MEHEHHs aMIUIUTY.bI
Kosie0aHUl KaHTHJIEBEpa, KOTOPBIE CBSA3aHbl C M3MEHEHUEM €MKOCTH CHUCTEMBI 30H]1-00pa3el
BCJIEJICTBHE MU3MEHEHUs IUAJIEKTPUUYECKUX CBOMCTB 00Opaslia, BTOPOW MPOXOA — CHUMAETCs
n300pakeHue penabeda MoBepxXHOCTU 00pasia

14, Marnurto-cujioBoe u300paskeHHe MOBEPXHOCTH O00Opa3noOB, HMEOUIUX ¢J1a00
Pa3BUTHIN pesibed MOBEPXHOCTH, (hpopMuUpyeTCs

1. Mo MeToly MOCTOSIHHOM BBICOTHI, IIPH 3TOM (PUKCHpYyeTCs BeIMUMHA M3rida KaHTUIIEBEpa,
3a CYET CUJIbl MATHUTHOTO B3aUMOCHCTBUS 30H/a ¢ 00pa31iomMm

2. TO JBYXMPOXOTHON METOAMKE: TEPBBIM MPOXOJ — CHUMAETCS H300paKeHHE penbeda
MOBEPXHOCTH 00pasia, BTOPOH MpoXoj — (DUKCUPYIOTCS M3MEHEHMs HM3ruba KaHTHIIEeBEpa
CBSI3aHHBIE C HEOJHOPOJHOCTHIO MAarHUTHBIX CHJI, JEHCTBYIOIIMX Ha 30HJ CO CTOPOHBI
oOpa3sia

3. MO ABYXIPOXOAHOW METOAMKE: MEepBbIA NMpoxoa — (UKCHUPYIOTCS H3MEHEHHs H3ruba
KAaHTUJIEBEPA CBSA3aHHBIE C HEOJHOPOAHOCTHIO MAarHUTHBIX CWJI, JEMCTBYIOIIUMX Ha 30HA CO
CTOpPOHBI 00paslia, BTOPOM MPOXOJ — CHHUMAaeTcs H300pakeHue penbeda MOBEPXHOCTU
oOpa3sia

15. MaruuTo-cujioBoe H300pakeHHe TOBEPXHOCTH 00pa3lOB, MMEWIIMX C CHJIbHO
Pa3BHUTHIM pesibe()oM NMOBEPXHOCTH, GopMHUpyeTCcsH

1. Mo MeToly OCTOSIHHOM BBICOTHI, IIPU 3TOM (PUKCHUpYETCs BEIWYMHA M3rHba KaHTUIIEBEPA,
3a CUET CHJIbl MArHUTHOT'O B3aMMOJIEHCTBHSI 30HAa ¢ 00pa3LoM



2. TIO JBYXMPOXOTHON METOAMKE: TMEPBBIM MPOXOJ — CHUMAETCS H300paKeHHE pelbeda
MOBEPXHOCTH 00pasia, BTOPOH MPoxoJ — (DUKCUPYIOTCS M3MEHEHHMS HM3ruba KaHTHIIEeBEpa
CBS3aHHBIE C HEOJHOPOJHOCTHIO MAarHUTHBIX CHJI, JEHCTBYIOIIMX Ha 30HJ CO CTOPOHBI
obOpasia

3. N0 ABYXIPOXOIHOW METOAMKE: MEepBbI MPoXoa — (PUKCHUPYIOTCS HM3MEHEHHs H3ruda
KaHTHJIEBEpa CBSI3aHHBIE C HEOJHOPOAHOCTHIO MAarHUTHBIX CHJI, ACWCTBYIOIIMX Ha 30HJ CO
CTOPOHBI 00paslia, BTOPOM MPOXOJ — CHUMAaeTcs H300pakeHUEe penbeda MOBEpXHOCTU
obOpasia

16. 3011 1J11 MATHUTO-CHJIOBOT0 MUKPOCKOIA MpeACTaBJIAseT cO00ii
1. urna 30H/1a MOKPHITA clIoeM GEeppOMarHUTHOTO MaTepHasia

2. urjia 30H7a MOKPHITa CJIOEM TOKOIPOBOIAIIEE TOKPHITHE

3. WrJa 30H/1a U3TOTOBJICHA U3 BOJIB(PAMOBOM IMPOBOJIOKH

17. 30oHa 1J151 J1EeKTPOCHIOBOT0 MUKPOCKOINA MpeacTaBsieT co00ii
1. urna 30H1a MOKpPHITa clloeM (DeppOMarHUTHOTO MaTepuaia

2. Wrjia 30H7a IMOKPhITa CJIOEM TOKOTIPOBOIAIIEE TTOKPHITHE

3. uria 30H/1a U3rOTOBJICHA U3 BOJIB(PPAMOBOU MPOBOJIOKH

18. 3onnoBas aurorpadus — 310

1. moJTy4eHHe OTTHCKA C COBEPUICHHO IIIAJIKOM MOBEPXHOCTHU C MIOMOIIIBIO KPACKU

2. co3maHuEe Ha TOBEPXHOCTH oOpa3la 3apaHee 3aJaHHBIX CTPYKTYP C HaHOMETPOBBIM
YPOBHEM IIPOCTPAHCTBEHHOTO pPa3pelICHUs] IMPH IOBBIIICHHOM YPOBHE B3aMMOJICHCTBHS
MEXIy 30HJIOM U 00pa3lioM

3. Buj mevyatHo# rpaduku, OOBIYHO OTHOCHMBIM K TpaBrOpe (XOTS NMPHEMbI TPaBHPOBAHUS
B HEM OTCYTCTBYIOT), IIPU KOTOPOM U300paKCHHE MIEYATACTCS C TUIOCKOW MMOBEPXHOCTH KAMHSI

Bompocs! k Tecty Ne 4:
TEMA: «PeHTreHOBCKHE METOIbI HCCIEeT0BAHAT

1. PeHTreHoOBCKHE JIy4YH — 3TO

1. aexTpoMarHuTHBIE BOJTHBI B quamnaszone ot 0,17101 A

2. 3eKTpOMarHuTHbIE BOJIHBI B quamna3one ot 100 xo 0,01 A
3. uH(pakpacHbIC BOJTHBI

2. CII01IHO# PEHTTeHOBCKHUIA CMIEKTP BO3HUKAET

l. B pe3ynbraTe TOPMOXKEHUS YCKOPEHHBIX DJIIEKTPOHOB AJIEKTPOCTATUYECKUM TIOJIEM
ATOMHOTO S/Ipa M aTOMHBIX 3JIEKTPOHOB BEIIECTBA aHO/1a

2. mpu BHIOMBAHHMM JJIEKTPOHA OJHOTO W3 BHYTPEHHHX CIIOEB aroMa C MOCIEAYIOUTUM
MepPEX0I0M Ha OCBOOOIUBIIIYIOCS OPOUTY JIEKTPOHA ¢ KAKOTO-THMOO0 BHEIITHETO CIIOS

3. U3Iy4eHUueM, KOTOPOE HCITYCKAIOT aTOMBI

3. XapakTepucTH4ecKHii pEHTTeHOBCKHIl CIIEKTP BO3HUKAET

1. B PE3YIBTATE TOPMOXKCHUA YCKOPCHHBIX JJICKTPOHOB JJICKTPOCTATUYCCKUM II0JIEM
aTOMHOTO SIpa U aTOMHBIX JIEKTPOHOB BEILLIECTBA aHOA

2. mpu BHIOMBAaHMM JJIEKTPOHA OJHOTO M3 BHYTPEHHHMX CIIOEB aroMa C MOCIEAYIOLIUM
Nepexo70M Ha 0CBOOOAMBIIYIOCS OPOUTY AIIEKTPOHA ¢ KaKOT0-JIMOO BHEITHETO CIIOs

3. M3IIy4eHneM, KOTOPOE HCIYCKAIOT aTOMBI

4. PeHTIeHOCTPYKTYPHBI aHAJIHU3 — ITO
1. MeTon, MCTIONB3YIOIUNA PEHTTEHOBCKUE CIIEKTPBI JIEMEHTOB AJI1 XMMHUYECKOIO aHalnu3a
BELICCTB



2. METOAbl HUCCIENOBAHMS CTPYKTYpPBl BEIIECTBA IO PACHPEIEICHHUIO B IPOCTPAHCTBE U
MHTEHCUBHOCTSIM PAaCcCESHHOTO HA aHATM3HPYEMOM 00BEKTEe PEHTT€HOBCKOTO U3TyYCHHUS

3. COBOKYNIHOCTb METOJOB Kauye€CTBEHHOIO M KOJMYECTBEHHOIO OINPEACICHUs COCTaBa
00beKTa, OCHOBAHHAs Ha M3YyYEHUHU CIEKTPOB B3aWMOJAEWUCTBUS MaT€pUU C H3JIyUYEHUEM,
BKJIIOYAsl CIEKTPBI MIEKTPOMATHUTHOTO M3JIyYEHUs, aKyCTHUECKUX BOJIH, PACIPEIEICHUS 110
MaccaM U SHEPTHSIM 3JIEMEHTAPHBIX YaCTHULL

5. PeHTreHoCneKTpaJbHbIil AaHAJIU3 — 3TO

1. MeToa, UCTIOJIB3YIOMIMI PEHTIEHOBCKUE CIEKTPHI AJIEMEHTOB i1 XUMHUYECKOrO aHajau3a
BECIIIECTB

2. METOJAbl HCCIEIOBAHUS CTPYKTYPhl BEHIECTBA MO PACHPEICICHUI0 B MPOCTPAHCTBE U
WHTEHCUBHOCTSIM PACCESHHOTO Ha aHATH3UPYEMOM 00BEKTE PEHTTEHOBCKOTO M3ITy4eHUS

3. COBOKYNHOCTh METOJOB Kauye€CTBEHHOI'O M KOJHUYECTBEHHOI'O OIpPEJCICHUsI COCTaBa
00beKTa, OCHOBaHHAsi HA W3YYCHUHU CIIEKTPOB B3aMMOJICUCTBHUS MATE€PUU C HU3IIYyUCHHEM,
BKJIFOYAsi CIEKTPBI 3JIEKTPOMAarHUTHOTO U3JyYEHHUs, aKyCTUYECKUX BOJIH, PACIIPEACICHUS 110
MaccaM U SHEPIUsiM 3JIEMEHTAPHBIX YaCTHI]

6. B peHTreHOCTPYKTYPHOM aHaJIu3e IPUMEHsIeTCs

1. TOMBKO CIUIONIHOW PEHTIEHOBCKUM CIIEKTP

2. TOJIKO XapaKTEPUCTUYECKUN PEHTI€HOBCKUM CIIEKTP

3. CIJIOIIHOM M XapaKTePUCTUYECKUI PEHTI€HOBCKUE CIIEKTPbI

7. B pPEHTIeHOCHIEKTPAJIbHOM AHAJIN3€E IPUMEHSAETCS

1. TONIBKO CIUIOIIHON PEHTI€HOBCKUN CIEKTP

2. TONBKO XapaKTEPUCTUUECKUI PEHTI€HOBCKHUM CIIEKTP

3. CIUIOIIHOM U XapaKTepUCTUUECKUIM PEHTTEHOBCKUE CIIEKTPbI

8. Mertoa Jlays 3ak/ouaercs

1. B CheMKe HEeMOABUKHOTO MOHOKPHCTAIIIA B CILIOIITHOM CIIEKTPE

2. B CBEMKE BpalllaloIIerocss (Kayaromerocs) MOHOKPHUCTA/NIa B TMapaUieIbHOM ITy4YKe
XapaKTePUCTHUUECKOTO U3TYUCHHS

3. B CbEMKE HEMOJBM)XHOTO MOHOKpDHCTaUIa B IIHPOKO pacXOSIIEMCs IydKe
XapaKTePUCTUUECKOTO U3TyUEHUS

4. B Ch€MKE MMOJIMKPHUCTATUIMYECKOTO arperata (HarmpuMmep, MOpoIlKa) B MapaJUICTIbEHOM ITyJIKe
XapaKTePUCTUUECKOTO U3TyUEHUS

9. MeToa BpalleHUs 3aKJIIOYAETCS

1. B cheMKe HEMOIBMY)KHOTO MOHOKPHCTAJUIA B CIUIOITHOM CIIEKTPE

2. B CBEMKE Bpamlaromerocs (Kadaromerocs) MOHOKPUCTAJIa B MapajyIeIbHOM ITy4Ke
XapaKTepHCTquCKOFO I/I3J'IyquI/I$I

3. B CBEMKE HENOJBHXHOTO MOHOKpPHUCTAIJIa B IIMPOKO paACXOIAIIEMCS Iy4yKe
XapaKTepHCTquCKOFO I/ISJIyIIeHI/ISI

4. B Chb€MKe MOJMKPUCTATUIMYECKOTO arperata (Harmpumep, MopoIlKa) B MapaIebHOM IMydYKe
XapaKTepHCTquCKOFO I/I3J'IyquI/I$I

9. Metoa KocceJst 3aK/rouaercs

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

2. B CBEMKE BpallaroIIerocs (Kayaromerocs) MOHOKPUCTaUIa B IMapauIeIbHOM ITyYKe
XapaKTEPUCTUUECKOTO U3TyUECHUS

3 . B CBCMKE HEIMOABHUKHOT'O MOHOKpI/ICTaJ'IJ'Ia B I]_II/IpOKO paCXO,HSIHIeMCSI nyqu
XapaKTEPUCTUUECKOTO U3TyUECHUS



4. B chb€MKe MOJMKPUCTATUINYECKOTO arperata (HalpuMmep, MOpoIliKa) B MapajIeIbHOM ITy4Ke
XapaKTEepUCTUUECKOT O U3ITYyUEHUS

10. Metoa Jebdasi-llleppepa 3akiaouaercs

1. B CheMKe HEMOABHKHOIO MOHOKPHCTAIJIA B CIIOIIHOM CITEKTPE

2. B CbEMKE Bpalllalomierocs (Kayarollerocs) MOHOKPUCTaJIa B MapajUieIbHOM IYy4yKe
XapaKTePUCTUICCKOTO U3TyUCHUS

3. B CBbEMKE HEMOJBIKHOTO MOHOKPUCTAIA B IIMPOKO PACXOJANIEMCS — ITy4Ke
XapaKTePUCTUICCKOTO U3TyUCHUS

4. B Chb€MKE MOJMKPHUCTATUIMYECKOTO arperata (HarmpuMmep, MOpoIlKa) B MapajuIeIbHOM ITyYKe
XapaKTePUCTUICCKOTO U3TyUCHUS

11. MuUKpOpeHTIreHOCTIEKTPAJIbHBIN aHAJIN3 M03BOJIsIET ONPeEAeJINTh
1. XMMHUYECKU COCTaB UCCIEyeMOro oopasia

2. JOKaJIbHBII XUMUYECKHI COCTaB B HCCIEAYEMOM 00pasiie

3 (a3oBEIi cocTaB MCCIIEAYEMOTO 00pasia

4. cTpyKTYpYy HCclieyeMoro oopasma

12. KayecTBeHHbII MUKPOPEHTIeHOCTIEKTPAJbHBIN aHAJIN3

1. TO3BOJISIET YCTAHOBUTH HAJTMYUE TOTO WIIM MHOTO 3JIEMEHTA B HCCIIEyeMO mpooe

2. ompenensieT KOJIUYECTBO 3JIEMEHTa B 00paslie MyTeM CPaBHEHUS KPUBBIX HHTEHCHUBHOCTEH,
CHATBIX ¢ 00pa3ua u 3TanoHa, cogepsxkamiero 100 % ananu3upyemMoro 3jieMeHTa

3. MO3BOJISIET TOYHO ONPEIEIUTh XUMHUECKHUI COCTaB MUKPOOOBHEMOB BEIIECTBA

13. Kosim4ecTBeHHBII MUKPOPEHTI€HOCTIEKTPAJbHbIN aHAJIN3

1. ompenenser KOJTUYECTBO JIEMEHTa B 00pa3Ile MyTeM CPaBHEHUSI KPUBBIX MHTCHCHBHOCTEH,
CHSTBIX C 00pasia u 3TanoHa, coaepxkamiero 100 % aHanu3upyemMoro sieMeHTa

2. IO3BOJIICT YCTAHOBUTH HAJTMYHE TOTO MU HHOTO dJIEMEHTA B HCCIIEyeMO mpode

3. MO3BOJISIET TOYHO OMPEIEIUTh XUMHUECKHUI COCTaB MUKPOOOBHEMOB BEIIIECTBA

14. Ilosryko/M4ecTBEHHbI MIKPOPEHTICHOCTIEKTPAJIbHBIH AHATN3

1. mo3BOJIIET YCTAaHOBUTH HAJIMYKME TOTO MJIM MHOTO AJIEMEHTA B HcclieayeMoil mpode

2. ompezenseT KOJMYECTBO JIeMEHTa B 00paslie MyTeM CpaBHEHUs KPUBBIX HHTEHCUBHOCTEH,
CHATBIX ¢ 00pa3ia u 3TajioHa, cojepsxkamiero 100 % ananuzupyemMoro 3jieMeHTa

3. IO3BOJISIET TOYHO ONPEETUTh XUMUUECKHI COCTaB MUKPOOOBEMOB BEIIIECTBA

Bompocs! k TecTy Ne 5:

TEMA: «Mexanu4eckKkue CBOMCTBA»

1. Mexann4yeckue CBOMCTBA ONpee/IsIIOT NOBEIeHHEe MaTepuaJia;
1. mox neWicTBMEM NPWIOKEHHBIX BHEITHUX HArpy30K

2. moj JeMCTBUEM NPUIIOKEHHBIX BHYTPEHHUX HArPy30K

3. moj IeWCTBUEM MEXaHUYEeCKOW 00paboTKku MaTtepuaia

2. CraTnyeckue MCNIBLITAHUS NPEAyCMAaTPUBAIOT

1. MelUIeHHOE U TJIaBHOE YBEJIMUYEHHE HAarpy3KH Ha o0pasert
2. pe3Koe IPUII0KEHNE Harpy3Ku K o0pasiy

3. mMKIMYecKoe (3HaKOIepEMEHHOEe) HarpyKeHue

3. luHaMu4YeCcKue HCTIBITAHNS NPeLyCMaTPUBAIOT
1. MeAsIeHHOE U TJTaBHOE yBEJIMYEHHE HAarpy3KH Ha o0pasel]



2. pe3Koe NpUII0KEeHNE Harpy3Ku K o0pasiy
3. HUKIMYECKOe (3HAKONIEPEMEHHOE) HarpyKeHue

Hukianyeckne NCNBITAHUS MPEIyCMATPUBAIOT

. MEJJICHHOE U TIJIaBHOE yBEJIMYEHHE HAarpy3KH Ha o0pasel]
. pe3KOoe NPUIIOKEHNE HArPy3KU K 00pasiy

. IUKJIMYECKoe (3HAKONEPEMEHHOE) Harpy>KeHue

W N == A

. K cratnyeckuM HCIBITAHUSAM OTHOCHTCH:
. ACTIBITAHUE Ha yJIapHYIO BA3KOCTh

. ICIIBITAaHUE Ha PaCcTsLKEHUE

. ACTIBITAHUE HA YCTAJIOCTHOE pa3pylLICHUE

W N — W

. K TMHAMHYeCKUM HCNIBLITAHUAM OTHOCHTCSI:
. UCIIBITAHNUC HA YAAPHYIO BA3KOCTbH

. UCIIBITAHWUEC Ha PACTSXKCHUC

. HCIIBITAHHUC HA YCTAJIOCTHOC PA3PYLICHUC

W N — N

. K nMKkJIn4ecKuM HCIBITAHUAM OTHOCHUTCH:
. ACTIBITAHUE Ha yJIAPHYIO BA3KOCTh

. ICIIBITAaHUE Ha PacTsLKEHUE

. ACTIBITAHUE HA YCTAJIOCTHOE pa3pyllICHHE

W N~ Q

Onpelle.ﬂelme TBEPAOCTH OTHOCUTCH
. K CTaTHYCCKHUM HUCIIBITAHUAM

. K JHHAMHW4YC€CKHUM HUCIBITAaHUAM

. K IUKIIMYCCKHUM HUCIBbITAaHUAM

W N — Qo

HN3mepenue TBepaocTH 1o BpuHeN/110 BO3MOXKHO VIS MATEPHAJIOB

. MaJIOM U CpeHEN TBEPAOCTH

. CPEIIHEH U BBICOKOW TBEPIOCTH

. OT MQJIOH 710 BBICOKOM TBEPAOCTH

. TOHKHX ITOBEPXHOCTHBIX CIIOEB, a TAKKE MaTEPUAJIOB C OUE€Hb BBICOKOM TBEPAOCTHIO

W~

10. U3mepenne TBepaocTu mo PokBesi1y BO3MOKHO 1JI MATEPHAJIOB

1. Manoii u cpegHen TBEpAOCTH

2. cpeaHel U BBICOKOM TBEpIOCTH

3. oT Manoi 10 BBICOKOM TBEPAOCTU

4. TOHKUX MOBEPXHOCTHBIX CJIOEB, a TAKKE€ MAaTEPUAJIOB C OUEHb BBICOKOU TBEPOCTHIO

11. U3mepenne TBepAoCTH MO BHKKepCy BO3MOKHO /151 MATEpPHAJIOB

1. Mamnoit u cpenHen TBEpAOCTH

2. cpellHel U BBICOKOM TBEPAOCTH

3. OT MaJION 70 BBICOKOM TBEPAOCTH

4. TOHKUX TTOBEPXHOCTHBIX CJIOEB, a TAKXKE MaTEPUAIIOB C OUEHb BHICOKON TBEPIOCTHIO

12. B kayecTBe HHACHTOPA HUCIIOJIL3YeTCH YeThIpeXIPaHHAsl A IMa3Hasi MUPaMHUAa B
MeTo/le H3MepeHHs TBePAOCTH

1. no bpunemno

2. no Poksemny

3. no Bukxkepcy



13. B kakoMm MeTo/Ie M3MepPeHUsl TBEPAOCTH UCIOJIb3YeTCS B Ka4ecTBe HHIEHTOPA
aJIMa3HbIH KOHYC

1. mo bpunemito

2. no Pokgemny

3. no Bukkepcy

14. B kakom MeToO/le M3MepPEeHUsl TBEPAOCTH UCIOJIb3YeTCS B Ka4ecTBe HHAEHTOPAa
AJIMa3HbIH KOHYC

1. mo bpunemito

2. no Pokgemny

3. no Bukkepcy

15. B kakoMm MeTo/le M3MepPeHusi TBEPAOCTH UCIOJIb3YeTCS B Ka4ecTBe HHAEHTOPAa
CTAJbHOM 3aKaJIeHHbIN IapukK auamMerpoM D=2,5; 5 niau 10 mm

1. mo bpunemito

2. no Pokgemny

3. no Bukkepcy

16. TBepaocTh — 310

1. HanpsbKeHKe, COOTBETCTBYIOIIEE MAKCUMAIIbHON HArpy3Ke, KOTopasi peAaiecTByeT
pa3pylieHuo oopasia

2. CBOWCTBO MaTepHalia CONPOTHUBISATHCS IUIACTHIECKON eOopMaIiuil Py BIABINBAHUH B
€ro MOBEPXHOCTh TBEPJIOTO TelIa

3. CrIOCOOHOCTH MaTepraia MOTJI0MATh MEXaHUIECKYIO SHEPTHUIO B IIPOIIecce
nehOopMUPOBAHUS U PAa3pYyIICHUsS MO ACHCTBUEM yIapHON HArpy3Ku

17. YnapHasi BA3KOCTb — 3TO

1. pabora, 3arpaueHHas Ha pa3pylieHHe o0pa3lla, OTHECEHHas K IUIOMIaad paboyero
MOTIEPEYHOr0 ceyeHus oopasua

2. HampspKeHHWE, COOTBETCTBYIONEE MAaKCUMAJIbHOM Harpy3ke, KOTOpas MPEIIIEeCTBYET
pa3pylieHno oopasia

3. paspylIeHne MeTaia 1Mo JeCTBUEM 3HAKOTIEPEMEHHBIX Harpy30K

18. ITopor XJIaIHOJIOMKOCTH — 3TO

1. Temneparypa (MHTEpBaJl TEMIIEPATYP), IPU KOTOPOI MPOTEKAET UCIIBITAHUE

2. temmeparypa (MHTEpBaj TeMIEpaTyp), IpU KOTOPOM IPOUCXOAUT HEPEXO] OT BA3KOIO
pa3pyLIeHHs] K XPYIIKOMY

3. Temnepatypa (MHTEpBaJ TeMIIEpaTyp), MPU KOTOPOM MPOUCXOAUT MEPEXO OT XPYIKOTo
pa3pyLIeHHs K BI3KOMY

19. BsizkoMy pa3pylIeHHIO COOTBETCTBYET

1. u3nom ¢ 6yecTAMMUM, KPUCTAIUTMYECKUM CTPOEHUEM

2. U3JI0M C HAJIMYMEM odYara pa3pylleHus, 30Hbl MOCTENEHHOT0 COOCTBEHHO YCTaJOCTHOIO
pa3BUTHUSA U 30HBI JOJIOMa

3. U3710M, UMEIOLINI MaTOBOE, BOJIOKHUCTOE CTPOEHUE

20. Xpynkomy pa3pyuieHHIO COOTBETCTBYeT

1. u3nom ¢ 6yecTAMMUM, KPUCTAIUTMYECKUM CTPOEHUEM

2. U3J0M C HAJIMYMEM odYara pa3pylIeHHs, 30HbI MOCTEIIEHHOTO COOCTBEHHO YCTaJIOCTHOIO
pa3BUTHA U 30HBI J0JIOMa

3. U3710M, UMEIOUINI MAaTOBOE, BOJIOKHUCTOE CTPOEHUE



21. Ilpenen BHIHOCJIAMBOCTH — 3TO

1. MakcUMalbHOE HaMNpPsHKEHUE, IPU KOTOPOM 00pasell He pa3pymaeTcs mocie OECKOHEUHOTO
WY 33IaHHOTO YKCIIa IUKJIOB HATrPYKECHUS

2. HampsDKeHHE, COOTBETCTBYIONIEE MAaKCHMalIbHOW Harpyske, KOTOpash NpPEIIIeCTBYET
paspyliieHuo oopasia

3. CBOWCTBO MaTepuajia CONPOTHBIATHCS IUIACTHYECKOW aedopManuy mpu BAABIMBAHUU B
€ro MOBEPXHOCTh TBEPJIOTO TeJIa

Tewmbl ansa pedepara

-  Knaccudukamuss wmartepuasoB ©u  OCOOCHHOCTH HCCIEAOBAHUS  Pa3IUYHBIX
MaTepHaoB.

- Hepa3zpymaromiue MeTolbl KOHTPOJIS (BU3YaIbHO-ONTUYECKUM, PEHTIEHOBCKAS M
ramma-ae()eKTOCKONUs, yIbTpa3ByKoBas Ne(EeKTOCKONUs, KaMUUISIPHbIE METObI KOHTPOJIS,
MarHUTHBIE METO/Ibl HEPA3PYIIAIOIIETO KOHTPOJIS).




Hpuioxenne 2

OueHovHbIe CPeACTBA J1JIsl MPOBeIEeHUs MPOMEKYTOUHOM aTTecTAlNMU

a) [lnanupyembie pe3yJbTAaThbl 00yUYeHHS U OLlEHOYHbIE CPEACTBA ISl POBEACHUS NMPOMEKYTOUHON aTTeCTAlNM:

CtpyKTypHBII
3JIEMEHT
KOMIETEHINH

[Tnanupyemsble pe3yabTaThl 00yueHHUs

O1neHOYHBIC CPEACTBA

IIK-2: cioco0HOCTHIO BLIOMPATH METOAbI HCCJIE0BAHNS, IVIAHMPOBATH U NIPOBOAUTH HEOOXO0AUMbIE IKCIIEPUMEHTbI, MHTEPNPETUPOBATH
pe3yJabTaThl H /1€J1aTh BbIBO/IbI

3HaTe

—  KJaccu(UKAIMIO0 OCHOBHBIX METOOB
UCCIIEI0BAHUI MaTEPUAIIOB;

- OCHOBBI MPOCBEYMBAIOIIEH U
CKaHUPYIOLIEH 3JIEKTPOHHOM, 30HI0BOM,
TYHHEJIbHOM U aTOMHO-CHJIOBOM
MHKPOCKOIINHN

Ilepeuens meopemuueckux 60npocos K IK3ameny:

1. Ontuueckas Mukpockonus. OCHOBHbIE HOHATHS — pa3pellarolias CIOCOOHOCTb,
npenen pa3pelieHus, AMPpakiMOHHBINA peien. Y CTpOHCTBO ONTHUYECKOI0 MUKPOCKOIIA.
2.  Mukpockonusi KOMOMHALMOHHOTO PacCesiHUsI CBeTa — KOHCTPYKLUS, IPUMEHEHHE.
3. Mukpockonus ¢ HacblieHueM JromuHecneHmu (STED) —  koHcTpyknus,
IIPUMEHEHHE.

4. KoHpokanpHas MUKPOCKOIUS — KOHCTPYKLUS, TPUMEHEHUE.

5. ITI9M. OcHOBBI NPOCBEYMBAIOLICH 3IIEKTPOHHONH MHUKpockonuH. KoHcTpykius
[1OM. ®opmupoBaHue Jyya.

6. Bosmoxnoctu u npumenenue [IOM. OOwekThl uccienoBaHusi. JOCTOMHCTBA U
HegocraTku Metona [IOM. Obnactu npumenenus [19M.

7.  POM. ®usnueckue ocHoBbl POM. YerpoiictBo u pabora POM.

8.  Texumueckue BozmoxkHocTH POM. Korcrpykius POM. [Ipumenenne. MPCA.

9. C3M. Ckanupymoomas TyHHEIbHas MHUKPOCKONHMS — YCTPOWCTBO, HPUHIUIIBI
paboThl, IPUMEHEHUE.

10. C3M. ATOMHO-CMJIOBasi MMKPOCKOIHUS — YCTPOMCTBO, NPUHLUUIBI PAaOOTHI,
MIPUMEHEHHUE.

11. C3M. DmnekTpocuiioBass MHKpPOCKONHUS — YCTPOWCTBO, MPHHLUIBI PAaOOTHI,
MIPUMEHEHHUE.

12. C3M. MarHutHO-CHJIOBas MMKPOCKOIIUSI — YCTPOWCTBO, NPHHLMUIBI pPalOTEHI,

MIPUMEHEHHUE.




CtpyKTypHBII

3JIEMEHT [Tnanupyembie pe3ysbTaThl 00yICHUS O1ieHOUHbIE CPEACTBA
KOMITCTCHIIUU
Ymerb — BbIOparh MeTon wucciaenoBanus i | [Ipakmuueckue 3a0anua:
OIpeIeTICHHUS TapaMeTPOB MaTepraioB mpu | OnKcars METOAMKY IPOBEACHUS UCCIIETOBAHUMN:
pEUIEHUH  KOHKPETHOM  IMPAKTUYECKOM | - Ha ONTHYCCKOM MHUKPOCKOIIC,
3a7a4mu; - Ha POM;
—  MOJICpHU3HPOBATH meronuku | - Ha ACM;
MOJTyYeHUs u 00paboTky | - OnpeseneHus dauia 3epHa;
OKCIIEPUMEHTAIBHBIX JaHHBIX; - OIIpCACICHUA OJUCIICPCHOCTHU IICPJINTA,
- BLI6I/IpaTb M UCIIOJB30BAaTh METOAbI U - OIIPCACIICHHUA KOJIMYCCTBA HCMCTAJINIMYCCKUX BKJ'IIO‘IGHHIZ;
obopynoBaHue it aHanu3a GU3NKO- - I3MEPEHHE TBEPIOCTH 10 Bukkepcy;
MEXaHMYECKHUX CBOMCTB HOBBIX - U3MEpEHKE TBEPAOCTH 110 PokBeIty;
MaTepHUajIoB U Hgﬂeﬂl/lﬁ U3 HUX, - UBSMCPCHHUEC TBEPAOCTH 110 BpI/IHCJIJHO;
- UI3BMEPEHUE MUKPOTBEPIOCTH;
- OTIpPE/ICJICHNE YAAPHON BSI3KOCTH METAJUIOB.
Brnagets - IPAKTUYECKMMH HaBBIKAMU IIPOBEACHUS | 3a0anuna Ha peuieHue 3a0a4 u3 npodheccuonanvbHoll odaacmu, KOMN1eKCHble

HKCIIEPUMEHTA C YY€TOM BBIOOpa
ONTUMATBHBIX METOJMK U 000PYTOBaHUS
JUISL ICCJIEIOBAHUM, PAIlMOHAIBHOTO
ONpeIeNICHUs] YCIIOBUM U IMara3oHa
HKCIIEPUMEHTOB, 00pa0OTKH,
CHCTEMaTHU3al[My U aHAJIN3a MOJYYEeHHbBIX
pe3yabTaToB.

3a0aHuA:

Bri6pats MeTon usMepeHust TBepA0CTH:

- JUTSI MaTepHUAJIOB HU3KOW TBEPIOCTH;

- JUTsl MaTEpUaoB CpeiHeN TBEPIOCTH;

- JUTSI MAaTEPHUAJIOB BBICOKOW TBEPIOCTH;

- JUTsl MACCUBHBIX U3JIENHUNA U CIIOKHOUM POPMBI;

- 171 TOHKUX 00pasIloB.

Br16op MeTona riccnenoBaHus:

- I7Is1 OTIpEIeTICHUS pa3Mepa 3epHa B KPYITHO3EPHUCTHIX MaTepuaiax;
- JUTsl OIIpeIeNIeHHs pa3Mepa 3epHa B YITPaMEIKO3epHUCTBIX MaTepHanax;
- JUTSL ICCTICIOBAHUS IUCIIOKAIIMOHHON CTPYKTYPHI;

- JUTsl ICCTIEIOBAaHUSI MUKpOpenbeda MOBEPXHOCTH.

OIIK-1 roToBHOCTBIO HCIO/IB30BaTh (PyHAaMEHTAJIbHbIC 00LeMHKeHePHbIe 3HAHUA




CtpyKTypHBII

JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUsI OneHouHble CpeCTBA
KOMIETEHINH
3Harb METO/bI U3y4YEeHUS (PUZNKO-XUMHUECKUX Ilepeuens meopemuueckux 60npocos K IK3ameny:
IPOLIECCOB, (PU3NYECKUX, XUMUUYECKHX 1. OcHOBBI GU3UKU PEHTTEHOBCKOTO H3Iy4deHHs. B3aumopelicTBue peHTIE€HOBCKUX
CBOMCTB M 3KCIIITyaTallMOHHBIX Jy4ell ¢ BELECTBOM.
XapaKTepUCTHK MaTepUasoB, yCTPOUCTB, 2. OCHOBHBIE METO/IbI PEHTTEHOCTPYKTYPHOI'O aHAIM3a.
npuOOpPOB U U3/ENNI Ha UX OCHOBE; 3. Metoast PCA — Jlays, Koccens.
4. Metoast PCA — meToa BpallieHusl, HOPOLIKA.
5.  OCHOBHBIE METOJIBI PEHTICHOCTIEKTPAILHOTO aHaiu3a. O01ee yCTporucTBO
CIIEKTPOMETPOB.
6. MeToabl peHTICHOCTIEKPAILHOTO aHAIN3a — KAY€CTBCHHBIH,
MIOJTYKOJIMYECTBEHHBIN, KOJMYECTBEHHBIM.
7. CraTuueckue MeTO/Ibl OIPEEICHNS MEXaHUUECKUX CBOWUCTB.
8. JluHaMuyeckue METO/bl ONpeAeICHUs MEXaHUYECKUX CBOMCTB.
9. [uknuueckue METOJBI OTIPEICIICHUSI MEXaHHUECKIX CBOWCTB.
10. Hepaspymatoiiye MeToabl KOHTPOJISL.
Ymetp - IPUMEHSATH TUPPAKLUOHHBIE, Ilpakmuueckue 3a0anun:
CHEKTPOCKONUYECKHE, PE30HAHCHBIE U Onucarb METOJMKY MTPOBEICHUS UCCIIEA0OBAHUM!
JpYTHe METOJIbI IIPH MCCIEA0BaHNN - Ha [IOM;
MaTepHaJIOB; -Ha MPCA;
- HEpa3pyLIAOIIHUX METOOB KOHTPOJIS.
Bnaners - IPaKTUYECKMMH HABBIKAMU 3aoanus na pewienue 3a0a4 u3 npogeccuonHanbHou 001acmu, KOMnIeKCHble

MCIIOJIb30BaHUs DJIEMEHTOB METO/I0B
MCCJIEJOBAHMSI MaTEPHAIIOB U NPOLIECCOB
Ha JIPYruX TUCIUIUIMHAX, HA 3aHATUSIX B
ayJUTOPUU U Ha YUeOHON MPaKTHKE;

3a0aHUA:

Bri6pats MeTon u3MepeHus TBepA0CTH:

- JUTSI MaTepHUAJIOB HU3KOW TBEPIOCTH;

- JUTsl MaTEpUAaJIOB CPEeIHEN TBEPIOCTH;

- JUTSI MaTEPHUAJIOB BBICOKOW TBEPJIOCTH;

- JUTSl MACCUBHBIX U3JIENHUN U CIIOKHOU (POPMBIL;
- 171l TOHKUX 00PasIloB.

Br16op MeTona riccnenoBaHus:




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

O1neHOYHBIC CPEACTBA

- JUIsl OIIPENIENIEHNs pa3Mepa 3epHa B KPYITHO3EPHUCTBIX Marepualiax;
- JUIs OTIpeJIeJIEHUs pa3Mepa 3epHa B YIbTPaMENIKO3EpHHUCTBIX MaTepualiax;
- JUIsl UCCTIEI0BaHUS IUCIOKALIMOHHON CTPYKTYPBI;
- JUIs UCCIIEIOBAHUSl MUKPOpeIbeda NOBEPXHOCTH.




0) Ilopsiiok mpoBeeHUS MPOMEKYTOUYHOM aTTECTAIMU, IOKA3ATeJIN U KPUTEPUH
OLlCHUBAHMWSL:

Ilpumepnaa cmpykmypa u cooepircanue nynKma:

[IpomexyTouHas arrectanusi Mo JUcUMILIUHE «MeTolbl HCCIEAOBAHUS MAaTEepHAOB U
IIPOLIECCOB» BKJIIOYAET TEOPETUUYECKUE BOIIPOCHI, MO3BOJISIOIINE OLEHUTh YPOBEHb YCBOEHUS
0o0y4aromuMucs 3HaHUH, U TMPaKTUYECKUE 3aJaHMUsl, BBISBIISIIOIINE CTENeHb CHOPMUPOBAHHOCTHU
YMEHUH U BIaJIeHUH, TPOBOIUTCA B (hOpME SK3aMEHa.

DK3aMeH 10 JaHHOW JUCIHILIMHE MPOBOAUTCA B YCTHOH ¢dopMe MO SK3aMEHAIIMOHHBIM
Owmieram, Ka/Ibli U3 KOTOPBIX BKIIIOYAET 2 TEOPETUUYECKUX BOIPOCA.

Ilokazamenu u Kpumepuu oUeHUBAHUA IK3AMEHA:

— Ha OLEHKY «OTJHYHO» (5 6aiioB) — 00yYaromuiics JEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTHYECKOe W TIIyOOKOe 3HaHhe
yueOHOro MaTepuana, CBOOOJHO ONEpUpyeT 3HAHUSMHU, YMEHHUSIMH, TPUMEHSET UX B CUTYalUIX
MTOBBIIIEHHOW CJIOAKHOCTH.

— Ha OLEHKY «xopomo» (4 6amia) — oO0yJaromuiicss 1eMOHCTPUPYET CPEAHHIM YpOBEHBb
c()OPMUPOBAHHOCTH KOMITCTEHIII: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JIOIMYCKAIOTCS
HE3HAYUTeNbHbIE OMUOKHU, HETOYHOCTH.

— Ha OIICHKY «ydOBJIETBOPUTEJbHO» (3 Oamia) — oOydYaromIMiics JIEMOHCTPUPYET
MOPOTOBBIM YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B X0Ji€¢ KOHTPOJBHBIX MEpPONPHUATUI
JIOITYCKAIOTCS OIUOKHU, TIPOSIBIISIETCSI OTCYTCTBUE OT/ICIBHBIX 3HAHHA, YMCHUN, HABBIKOB.

— Ha OIEHKY «HEeY/IOBJIETBOPUTEJbHO» (2 0Oamra) — oOydaromuiics IEeMOHCTPHUPYET
3HaHusi He Oonee 20% TEOPEeTHYECKOro Marepuana, JOIMYCKAeT CYIIECTBEHHBIC OIIMOKH, HE
MOJKET M0Ka3aTh MHTEIUICKTYalIbHbIEC HABBIKH PEIICHUS MTPOCTHIX 3a/au.

— Ha OIICHKY «HEeYIOBJIETBOPUTEJbHO» (1 Oamn) — oOyuaromuiicss He MOXKET IMOKa3aTh
3HaHMSI HAa YpPOBHE BOCIPOM3BEACHHS M OOBbsACHEHUS WHPOpMAIlMU, HE MOXET I[0Ka3aTh
WHTEJUICKTYaTbHBIC HABBIKM PEIICHUS TIPOCTHIX 3a/1ad.



