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Pa6ouas mporpamMma CocTaBlIeHa:

nonent kadenpsl TOM, KaHI. TEXH. HAyK &ff/ 10.10. Edpumona

Penensenr:
npodeccop kadeapsr JIIMTuM, 1-p TeXH. HayK W H.B. Konuesa




JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yuyeOHOM rofy Ha 3aceqanuu Kadeapsl TexHonoruii 00paboOTKK MaTepuaIoB

IIporokomor 20 1. Ne

3aB. kadeapoii A.B. Monnep

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
yuyeOHOM rofy Ha 3aceanuu Kageapsl TexHonoruii 00paboTKK MaTepuaIoB

IIporokomor 20 1. Ne

3aB. kadempoii A.b. Monnep

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqanuu Kadeapsl TexHosoruii 00pabOTKU MaTepraioB

IIporokomor 20 1. Ne

3aB. kadeapoii A.B. Monnep

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3acenanuu kapeapel TexHomorunii 00pabOTKM MaTepHaioB

IIporokomor 20 1. Ne

3aB. kadeapoii A.B. Monnep




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu ocBOEHMST AUCUUIUIMHBI «MeETOJIbI HCCIEI0BaHUSI MAaTEpUaIOB U IMPOLIECCOBY
SIBIISTFOTCSL:

- pa3BUTHE Yy CTYACHTOB JIMYHOCTHBIX KauecTB, a Takxke (HopMHUpOBaHHE
obmenpodeccuoHanbHON U PO(ECCUOHATBFHON KOMIIETSHIIHI B COOTBETCTBUHU C TPEOOBAHUSIMH
®I'OC BO no nanpasnenuto noaroroku 22.03.02 Meramnyprus;

- IOJTy4€HHUE 3HaHUH 0 METO/1aX UCCIIEIOBAHUS MaTEPUAIIOB U MPOIECCOB,;

- IOJTyY€HUE MPAKTUUECKUX HABBIKOB pa0OThI HA UCCIIEIOBATEILCKOM 000PYJOBaHHH.

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

Jucuumuimaa MeToapl NCClieIoBaHusI MAaTEpHaioB U MPOIIECCOB BXOIUT B 00s3aTEIbYIO
YacTh y4e€OHOTr0 I1aHa 00pa30BaTeIbHOM MPOrpaMMBI.

JUia  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YMEHMs,  BJaJEHUs),
chOpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLHUILIUH/ IPAKTUK:

MarepuanoseneHnue

®dusuka

duznueckas XuMus

Mertposnorusi, cTaniapTu3anus u cepTUPUKALUL

3HaHus (YMEHHUs, BIaJIeHHs), OJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI [Tl U3yYCHUS TUCIUTLTH/TIPAKTHK:

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

ITonroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEHa

3 Komnerenuun ody4aromierocs, popMupyemMbie B pe3yJabTaTe 0CBOCHUSI

AUCHUILUTUHBI (MOYJIs1) ¥ IIJIAHUPYEMBbIE Pe3yabTAThl 00yUeHu sl

B pesynbrare ocBoeHMs AUCHUTUIMHBI (MOYIsl) «METOAbl UCCIIEeIOBaHHS MaTepUaioB U
MIPOIIECCOBY OO0 YUAIOIIMICS TOJDKEH 001a1aTh CIASAYIOMUMH KOMITETCHIIUSIMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

OIIK-4 CnocobGeH nNpoBOAMTH H3MepeHHMs M HaOmoneHus B chepe npodeccuoHaNbHOM
JIeSITeTIbHOCTH, 00pabaThIBaTh U MPEJICTABISITh DKCIIEPUMEHTAIBHBIC TaHHBIE

OIlK-4.1 Bri6upaeT v npuMeHsieT METO/IbI U CPEJCTBA U3MEPEHUS ISl ONpEeesICHUs
CBOMCTB MaTEpUAJIOB M U3JIEIUHA U3 HUX
OIIK-4.2 [IpoBOANT 3KCHEPUMEHTAIBHBIE HCCICAOBAHUS W HCIOJIB3YET OCHOBHBIE

IITPHUEMBI 06pa60TKI/I N IPCACTABJICHUSA ITOJTYYCHHBIX JAHHBIX




4. CTpyKTypa, 00b€EM U colepKaHNe TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 76,1 akaj. 4acos:
— ayIUTOpHas — 72 aKaJ. 4acos;

— BHeaynutopHas — 4,1 akan. yacoB
— caMocCToOsTeNbHAs paboTa — 32,2 akaJl. 4acoB;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma aTTecTaluu - SK3aMEH

AynutopHast = =
o | KOHTaKTHas pabota E 5
Pasnen/ Tema 5 (B akaj. yacax) ) ‘;;f Bug ®dopma TeKyIero KOHTPOIS Kon
g & ©|caMOCTOATEeIbHOM yCIIEBaGMOCTH U
JTACIUTUTAHBI 5 S 6 N KOMITETCHITUH
@) s g £ paboTsl MPOMEKYTOYHON aTTeCTaluH
nab. |TmpaxT.
Jlex. p !
3aH. 3aH. O 9
1.
11 Uzyuenue
X Hay4HOU U
Knaccudukarmst Y .
yueOHOM
MarepuaIoB u
JUTEpaTyphl, OI1K-4.1,
0CcOOEHHOCTH 51| 4 221 5 HaTCANe Pedepar u nokinan OITK-4.2
HCCIICTOBAHUS '
pedepara.
pasIUYHBIX
[ToaroroBka
MarepuaIoB
JIOKJIaia.
Hroro no pazneny 4 221 5
2.
3amura 1a60paTOPHBIX PaboT:
2.1  Onruueckas, «M3yyeHune ycTpoiicTBa U
MIPOCBEYMBAIOLIAs U MPUHIUIOB pabOThI
CKaHUPYFOLIast H CTEPEOMHUKPOCKOIIAY,
OJITOTOBKA K N
(pactpoBas) 10 | 8241 5 na6§ ATODHBIM «3y4eHue ycTpoucTBa 1 OIlK-4.1,
3JIEKTPOHHAs, > a6Iz)TaMpl-3 MIPUHIOUIOB paboTsl pactpoBoro [ OIIK-4.2
CKaHUPYIOIIast p JJIEKTPOHHOTO MUKPOCKOMA»,
30HI0Bas «CkaHupyIomas 30H10Bast
MHUKPOCKOITUS 5 MHUKpockonus». Pemenue
TecToB 1-3.
2.2 MeTtoabl
OIpeeIeHHs IoaroroBka k | 3amura 1ab60paTOpHON pabOTHI: OIK-4.1
pa3mepoB 2 8/41 5 nabopaTtopHOU «KonuyecTBeHHbIH aHATN3 OTIK- 4' 2’
CTPYKTYPHBIX pabote 4 apamMeTpOB MUKPOCTPYKTYPBD» '
9JIEMEHTOB
Uroro no pazaeny 12 1 16/6,4U 10




3.1 Penrrenosckue

TToaroroBka k

3amura 1a6opaTopHOit paboThI

METO/IBI 4 2/21 5 naboparopHol  |«MUKpOpPEHTTeHOCTIEKTPaJIbHbIH OIIK-4.1,
OIIK-4.2
UCCIIeIOBaHUS pabote 5 aHanu3y. Pemenue Tecra 4.
3amura 1abopaTOPHBIX PaboT:
«O1eHKa MEXaHUIECKHX
CBOICTB cTanu (HCHBITaHHE HA
3.2 UcnbrTanus IonroroBka N
pacTsbKeHUe, yAapHbIi U3ruo, OIIK-4.1,
MEXaHMYECKHX 4 12/41 5 | nmaGoparopHbiM
M TBEPAOCTb H MHKPOTBEPAOCTE)»,| OIIK-4.2
CBOWCTB pabotam 6-10 .
«Konu4yecTBeHHbIH aHAIN3 10N
BA3KOH COCTaBIISIOIIEH
u3nomay. Pemenue tecra 5.
5
3.3 Tepmuueckue TMoaroroska 3amura na6opar0pH01/£ paboThI:
METO/JIBI . «/lunaromeTprudeckuil anaau3 OIIK-4.1,
4 2 2 | nabopaTopHOi .
WCCIIEIOBAHU aGore 11 CTPYKTYPHBIX IIPEBpAICHUI B OIIK-4.2
MaTepHaJoB P CTAJIAX»
Nzyuenue
Hay4HOU U
yueOHoi
3.4 ChektpaibHbIit TUTEPaTypPHI, OIlIK-4.1,
aHaJIN3 MaTepuaioB 4 3.2 HallMCaHue Pegepar u noxnan OIIK-4.2
pedepara.
[NoaroroBka
JIOKJIa1a.
HWroro no pazaeny 16 | 16/61 15,2
4.
Nsyuenune
Hay4YHOU 1
41 yueOHoM
: JUTEpaTypHl, OI1K-4.1,
Hepaspymaromue | 5| 4 2 2 HaIHCaHe Pegepar OIIK-4.2
METOJIbI KOHTPOJIS
pedepara.
[MoaroroBka
JOKITaaa
Wroro no pazneny 4 2 2
Hroro 3a cemectp 36 |36/14,4U 32,2 9K3aMeH
Hroro nmo nucrumniaune | 36 36/14.4 32,2 DK3aMeH

u




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

st yCBOGHHs CTYACHTAMH 3HAHWH TIO JUCHUIUIMHE «MeToabl HUCCIe0OBaHHMS
MaTCpruaJIOB U HNPOHCCCOB» MNPUMCHAIOTCA TpaAuHUOHHAd KW KOMIICTCHTHOCTHO-MOAYJIbHAaA
TEXHOJIOTUM OOY4YCHUs, BKJIIOYAIONIME B ce0sl OOBSCHEHHs IPErojaBaTelisi Ha JICKIUSX,
CaMOCTOSITEIILHYIO pa0doTy ¢ Y4eOHOU U CIIPaBOYHOM JIMTEPATYPO 110 TUCIUIUINHE, BHITOIHEHUE
71a00paTOPHBIX pabOT MO METOUYECKUM YKA3aHHSIM H T.II.

B xadyecTBe MHTEPAKTUBHBIX METOJIOB O0YUCHUS UCTIONB3YIOTCSI:

- OlepeXxarmas caMOCTOsATeNbHas pabora W paboTa B KOMaHJIE TPH BBIMOJIHECHUH
1abopaTOpHBIX PadboT;

- mpo0sieMHOE O0yYeHHUE MpPU MOMCKEe HH(POPMAIMOHHBIX UCTOYHUKOB, COCTABICHUH H
HaIlmMCaHuu pe(bepaTa I10 MOJTYYCHHBIM MHAWBUAYAJIbHBIM 3aJIaHUAM.

CamocrosTenbHas paboTa CTYIEHTOB HaIlpaBlieHA Ha 3aKPEIUICHHE TEOPETHYECKOTO
MaTepuana, M3J0KEHHOrO TperojaBarelieM, Ha MpopadOTKy TeM, OTBEACHHBIX Ha
CaMOCTOSITEIIbHOE U3YYCHHUE, HA MOATOTOBKY K JJAOOPAaTOPHBIM 3aHSATHSM, Hanmucanue pedepara,
MMOATOTOBKY K KOHTPOJIbHBIM pa60TaM H UTOIOBOMY 3K3aMCHY 10 JUCILUITIIMHEC.

6 YueOHO-MeTOAUUECKOE 00eciedeHre CAMOCTOSITeJIbHOI PadoThl 00yYaOIIMXCs
[TpencraBneno B mpuioxeHun 1.

7 OueHOYHBIE CPeACTBA /sl IPOBeeHHs POMEKYTOUHOI aTTecTAlMH
[IpencraBieHsl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE 0O0ecnedeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. KontoxoB, B. FO. Meronsl nccrnenoBanusi MaTepualioB M IPOLECCOB | ydeOHOE
noco6wue ais By3oB / B. 10. Kontoxos, 1. A. T'oronanze, 3. B. Mypra. — 2-e u3j., ucrp. u J01. —
Mocksa : UzparensctBo Opaiit, 2019. — 226 c. — (YHuBepcutetrsl Poccum). — ISBN
978-5-534-05475-0. — Tekct : onektponubii // OBC IOpaiir [caiit]. — URL:
https://urait.ru/bcode/439014 (mara obparenus: 26.04.2021).

2. CyBopos, 3J. B. MarepuanoBeneHue: METOIBI MCCIEIOBAHUS CTPYKTYPBI H COCTaBa
MaTepHaioB : yueOHOe mocobue s akaaemudeckoro Oakanaspuata / . B. CyBopoB. — 2-¢
u3M., nepepadb. u morn. — Mocksa : M3marensctBo FOpaiit, 2019. — 180 c¢. — (Bricmiee
obpasoBanue). — ISBN 978-5-534-06011-9. — Tekcr : anekrponssiii // bC FOpaiit [caifT]. —
URL.: https://urait.ru/bcode/438493 (mara obpamienus: 26.04.2021).

0) JlonosiHuTEIbHAS JIUTEPATYpA:

1. MexaHUYecKHe CBOWCTBA METAIJIOB | CTATUYECKHE MCIIBITAaHUS | yueOHOe mocodue / B.
C. 3onoropesckuii, B. K. IToptoii, A. H. Cononun, A. C. IIpocBupsikoB. — Mocksa : MUCHUC,
2013. — 116 c. — Tekcrt : anektponHslii // JlaHb : aekTpoHHO-OnbMHOTeuHas cuctema. — URL:
https://e.lanbook.com/book/117123 (mara oOpamenus: 26.04.2021). — Pexxum gocrtymna: uis
aBTOPH3. MOJIb30BATEIEH.

2. benompitiie, M. FO. Mexanuueckie cBOMCTBa METAJUIOB : yueOHoe mocooue / M. 0.
benompities, A. B. Kynps. — Mocksa : MUCHUC, [6. r.]. — Yacts 3 : Bsaskocts. Pazpymenue.
Jlabopatopublii mpaktukym — 2008. — 85 c¢. — Teker : oanextponHbii // JlaHb
NEKTPOHHO-OMOIMoTeynass cuctema. — URL: https://e.lanbook.com/book/1831  (mata
obpamenus: 26.04.2021). — Pexxum nocrymna: st aBropus. [loms3oBareneii.

3. byomuk, B. T. Meronsl uccieoBaHusI MaTepUAIOB M CTPYKTYP B DIIEKTPOHUKE.
PentrenoBckas augpakimoHHas MHKpockomusi : ydyeOHoe mocooue / B. T. byomuk, A. M.
MunsBuackuit. — Mocksa . MUCHUC, 2006. — 93 ¢. — Tekcr : anekrponnsiii // Jlaus :
ANIEKTPOHHO-OMOMMoreunass cucrema. — URL: https://e.lanbook.com/book/117093  (mata
o6pamenus: 26.04.2021). — PexxuM gocTyna: uis aBTOPH3. TIOJIb30BATEIIEH.



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

4. Hocos, B. B. Jlnarnoctruka mams u o6opynoBanus : yueoHoe nmocooue / B. B. HocoB. — 4-¢
u3., crep. — Cankr-IletepOypr : Jlans, 2017. — 376 ¢. — ISBN 978-5-8114-1269-3. — Tekcr :
anekTpoHHbii [/ JlaHb : JNEeKTPOHHO-OMOMMoTeunas ~ cucrema. —  URL:
https://e.lanbook.com/book/90152 (mara ob6pamienus: 26.04.2021). — Pexum gocrtyma: s
aBTOPU3. I10JIb30BATEIICH.

5. MuponoB B. JI. OcHOBBI CKaHUPYIOIIEH 30HIOBOM MHKPOCKOMHUH. Y4eOHOE mocooue
JUIA CTYACHTOB CTaplIMX KypcoB BbICIIMX Y4eOHbIX 3aBeneHuil. PAH. Wucturyr ¢usuku
MHUKPOCTPYKTYP. Hwxuuii Hogropon, 2004. — 114 c.
http://window.edu.ru/resource/535/73535/files/mironov_book.pdf

B) MeTonuyeckue ykazaHusi:

1. Marepuanosenenue. Yacte 1 [Dnexrponnsni pecypc]/ H.B. Kommesa, 1O.1O.
EdumoBa, H.H. Mnbura. Marautoropckuii roc. texHudyeckuii yH-T uM. [.M. Hocosa. -
Marnutoropck: MITY wum. TI'.M. Hocoa, 2019.1 CD-ROM. 3arn. c¢ 53kpaHa.
https://magtu.informsystema.ru/uploader/fileUpload?name=3966.pdf&show=dcatalogues/1/1532
467/3966.pdf&view=true — Pexxim noctyna: ajsi aBTOPU3. TI0JIb30BaTENICH.

2. VI3y4yeHue ycTpoicTBa U IPUHIUIIOB pabOThI paCTPOBOI0 3IEKTPOHHOIO MUKPO-CKOIIA!
Metoa. ykas. / H.B. Kommesa, 0.I0. Edumoa, M.A. TlomskoBa, M.II. BapbliiiHuKoB.
MarnauToropck, 2011. 6 c.

3. Cxanupyromias 30H10Basi MUKPOCKOIHs: T1aboparopHsiii mpaktrkyMm / FO.1O. Edumosa,
M.A. IlonsixkoBa, A.E. I'ynun. Marautoropcek: M3n-Bo MarHutoropck. roc. Texs. yu-ta um. .M.
Hocosa, 2017. 41 c.

4. VI3ydeHne yCTpOiCcTBa M MPUHIIUIIOB pabOThI CTEPEOMUKPOCKOMa: MeToA. ykas. / O.A.
Hukwurenko, 10.10. Edpumona, H.B. KonmieBa. Maraurtoropck: M31-Bo MarHuToropck. roc. TexH.
yu-ta uM. [.11. Hocoga, 2013. 10 c.

5. KonmyecTBEeHHBIN aHAIM3 J0JIM BA3KOW COCTABIISAIONICH m3oma: MeToA. ykas. / O.A.
Huxurenko, }0.10. Epumosa, H.B. KonuieBa. Marauroropck: M3a1-Bo0 MaruuToropck. roc. TeXH.
ya-Ta uM. I .11. Hocosa, 2013. 6 c.

6. MUKpOpPEHTIeHOCHIeKTpalbHbIi aHanu3: Mmeron. ykas. / F0.}O. Edumosa, O.A.
Hukurenko, H.B. Konuesa. Maruuroropcek: M3n-so Marauroropek. roc. TexH. yH-ta um. .M.
Hocosa, 2014. 9 c.

7. OrmpeneneHne KOJWYECTBEHHBIX XapaKTEPUCTUK MHMKPOCTPYKTYPHl C TOMOIIBIO
KOMITBIOTEPHO# cHUCTeMBbl aHaimu3a uzobOpaxenuit Thixomet PRO: naGoparopHslil npakTukyM. /
O.A. Hukurenko, F0.1O. Epumona, H.B. Konmiesa. Maruutoropck: M3a-B0 Marauroropck. roc.
TexH. yH-Ta M. [ .11. Hocoa, 2015. 29 c.

8. Omnpenenenne MEXaHMYECKUX CBOMCTB MeTalla M TOCTPOSHHUE KPUBBIX YITPOYHEHUS 110
auarpaMMe  pactsokeHusi:  meron. yka3. / B, Jloporobua. Marauroropck:  M3n-Bo
MarnuToropck. roc. Texs. yu-ta um. I'.1. Hocosa, 2008. 49 c.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcebl:

IIporpammHoe o0ecnieuenune

Haumenopanwue I10 Ne norosopa CpoKk JIeHCTBYS JIUIICH3UH
MS Office 2007 Ne 135 or 17.09.2007 GeccpoHO
Professional
7Zip CcB000JTHO pactpoctpansemoe [10 0ECCPOYHO
FAR Manager cB000JIHO pactpoctpansemoe [10 0ECCPOYHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(MOPMAIHOHHBIE CIPABOYHbIE CHCTEMbI
| HaszBanue kypca | Cchlika



https://e.lanbook.com/book/90152
http://window.edu.ru/resource/535/73535/files/mironov_book.pdf
https://magtu.informsystema.ru/uploader/fileUpload?name=3966.pdf&show=dcatalogues/1/1532467/3966.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3966.pdf&show=dcatalogues/1/1532467/3966.pdf&view=true

Hanuonanenas MH(POPMALMOHHO-aHAIUTUYECKAs
cucreMa — POCCUIICKMI MHIIEKC HAyYHOTO LIUTUPOBAHUS

(PUHII)

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

ITouckoBass cucrema Axagemus Google (Google
Scholar)

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

WNudopmannonnas cucrema - EnuHoe okHO AocTyna K
MH(OPMaLMOHHBIM pecypcam

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

DnekTpoHHas 06a3a nepuoanveckux m3ganuii East View
Information Services, OO0 «MIBHUC»

https://dlib.eastview.com/

DenepanbHOE rOCyapCTBEHHOE OIOJIKETHOE
yapexacHue «PenepalbHblid HHCTUTYT IIPOMBIIIIIIEHHON
COOCTBEHHOCTH»

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

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneueHne TUCIHIINHBI (MOLYJIf)

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOG obOecrieueHue JUCHUITIIIMHBI BKIIFOYACT:




MaTepI/Ia.HBHO-TeXHI/I‘-IeCKOG obecrneucHue JUCIHUIIIIMHBI BKJIIFOYACT:

1. Yuebnas ayautopus JUisi IPOBEACHUS 3aHATUHN JICKIIHOHHOTO TUIIA OCHAIIICHA!

- TEXHHYECKHMMH CPEICTBAMHU OOYUEHUS, CIYXAIUMH ISl TPEICTaBICHUS y4eOHOM
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAHEHUS, IMepenadyd u
MpeACTaBICHHS YueOHOH HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. YdeOHbIE ayAMTOPUHU IS TIPOBEIEHHS JIAOOPATOPHBIX 3aHATUH OCHAIICHBI
1a00paTOPHBIM 000PYAOBAHUEM:!

«JlabopaTopust ONTHYECKON MUKPOCKOITUI:

- QHANM3aTOPOM  CTEPEOHM300paKCHUH TMOBEPXHOCTH TBEPABIX Teln Ha 0ase
crepeomukpockorna Meiji Techno RZ-B;

- aHaIM3aTOpPOM MHKPOCTPYKTYpPBI TBEpIBIX Tel Ha 0aze METaUTyprHuecKoro
WHBEPTUPOBAHHOTO MUKpockoma Zeiss Axio Observer 3;

- cucTeMoii 00paboTku n3obpaxenuii Ha 6aze I10 «Thixomet PRO».

- CHIeHaIM3UPOBAHHON MeOebIo.

«JlabopaTopusi MEXaHHUYECKUX HCITBITAHUI:

- mukpoTBepaomepom BuehlerMicromet 5103 Buehler;

- yHUBepcallbHBIM TBepaoMepoM M4C075G3 EmcoTest;

- HaIoJIbHOW YHUBEPCAILHOW UCIBITATeIbHOM NBYXK0JI0HHOM Mammuoi AG 1C-300 KN
Shimadzu Corp;

- HANOJILHOW YHMBEPCAJIbHOW MCHBITATeNbHON NBYXKOOHHON MammHoi AG 1C-50 kKN
Shimadzu Corp;

- Buaeodkcrenzomerpom TRWiew XShimadzu Corp;

- konpoM MaaTHUKOBEIM MK 300 OO0 « UMITYJIbCy;

- CHIeHaIM3UPOBAaHHON MeOebIo.

«JIabopaTopus CKaHUPYIOLIEH IEKTPOHHONH MUKPOCKOITHM»:

- JIEKTPOHHBIM CKaHUPYIOIUM Mukpockornom JEOL JSM — 6490L YV,

- KaMepoi LUTI030BOM ¢ CUCTEMOM yIpaBJeHHUs LIUTI030M Il PACTPOBOTO 3JEKTPOHHOTO
mukpockora MP 6490 LV;

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

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

«JIaboparopust puznueckoro MoaeTupoBaHus 1e(POpPMaIMOHHBIX MPOIECCOBY:

- ucelienoBaresbckuM koMmruiekcom Gleeble 3500;

- CHIeaIM3UPOBaHHON MeOebIo.

«JIabopaTopus 30HI0BON MUKPOCKOIIUNY:

- CKaHMPYIOIIHM 30H10BBIM MuKpockoriom NanoEducator 11,

- CIIeUAIN3UPOBAHHON MEOETIBIO.

3. YueOHast ayquTOpHs Ui TPYIIOBBIX W WHAWBUAYAIGHBIX KOHCYJIBTAIHNA, TEKYIIETO
KOHTPOJISI M IPOMEKYTOUHOM aTTeCTalluy OCHAIIICHA!

- KOMITBIOTEpPHO# TexHHKO# ¢ makeTom MS Office, ¢ mogkiroueHnem k cetu «MHTEpHETY
U C TOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAHHON MeOeIbIo.

4. TTomerieHue 7151 CAaMOCTOSATENIbHOM pabOThl OCHAIICHO:

- KOMITBIOTEPHO# TexHHKO# ¢ makeTom MS Office, ¢ mogkiroueHnem k cetu «MHTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

5. ITlomemenne ans XpaHeHHs W TNPOQUIAKTUYECKOTO OOCITYXHBaHHUA Yy4eOHOTrO
000py1I0BaHUS OCHAIIICHO:

- CTIEUMAIN3UPOBAHHON MEOEIIBIO: CTEITaXKaMHK JJIsl XpaHEHUs Y4eOHOTo



00opyIoBaHus;
-MHCTPYMEHTaMH JJIsI PEMOHTA y4eOHOTO 000py1I0BaHHS.



Ipuioxkenne 1

Y4yeOHO-MeTOAUYEeCKOE 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

Bompocs! k Tecty Ne 1:

TEMA: «OnTu4yeckasi MUKPOCKOIIHSD)

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

2. BJIEKTPOHHBIN Iy4OK

3. MIOHHBIN My4YOK

2. Pazpemaomasi cnocoOHOCTb — 3TO

1. MakcuMaJIbHOE PacCTOAHUC, HA KOTOPOM JIBa TOYCUHBIX 00BbEKTA BOCIIPUHUMAIOTCA KaK ABEC
OTJIENBHBIX JIPYT OT APYyra TOYKU

2. MUHUMaJILHOE pacCcTodaHnue, Ha KOTOPOM JIBa TOUYCYHBIX 00BEKTA BOCIIPUHUMAIOTCA KaK OBC
OTJIIENBHBIX JIPYT OT APYyra TOYKU

3. 3TO paccTosiHue, Ha KOTOPOM JIBa TOYEHYHBIX O0BEKTAa BOCIIPUHUMAIOTCS KaK OJIHA TOYKa

3. Jlusi  uWccaenoBaHMs CTPYKTYPbl MOJYNPO3PAYHBIX M MPO3PAYHbLIX 00BHEKTOB
NPUMEHSIOTCSA

1. MUKpPOCKOIIBI OTPa’KEHHOT'O CBETA

2. MUKPOCKOIIBI TPOXOJISAIIETO ceTa

3. CTEpEOMHUKPOCKOIIBI

4. Jlas mcciael0oBaHUsI CTPYKTYpPbl MeTA/UIMYECKMX M He TIPO3pavyHbIX o00pa3unoB
NPHUMEHSAIOTCH

1. MEKPOCKOIIBI OTPayKEHHOTO CBETA

2. MUKPOCKOIIBI IPOXOASAILErO CeTa

3. CTEpEOMHUKPOCKOIIBI

5. lns ucciie0BaHUA CTPOEHUS U3JI0MOB IIPUMEHAIOTCS
1. MUKPOCKOTIBI OTPA’KEHHOTO CBETA

2. MUKPOCKOTIBI IPOXOJSIIErO ceTa

3. CTEpEOMUKPOCKOIIBI

6. UTo orpaHnYMBaeT MAKCHMAJIbHOE YBeJIHYeHHE CBETOBOI0 MUKpocKona?
1. KauecTBO JIMH3 MUKPOCKOIIAa — 0ObEKTUB U OKYJISP

2. KOJIMYECTBO JIMH3 MUKPOCKOIIA

3. yIMHAa BOJIHBI CBETA

7. ®ayopecueHTHAS MUKPOCKOIUS — ITO

1 ™Meroa TMONy4YeHHs] YBETUYEHHOTO U300paXKECHHS C HCIOJNH30BAHUEM JIFOMHHECIICHIIUN
BO30YX/IEHHBIX aTOMOB M MOJIEKYJ 00pasiia

2. MeToJ, B KOTOPOM Ha OOBEKTEe EIMHOBPEMEHHO 3aCBEYMBAETCS TONBKO OJIHA TOYKa,
OorpaHHuYeHHas AUPPaKIUOHHBIM MIPEIETIOM

3. MeTOJl, OCHOBAaHHBIM Ha B3aWMOJCWCTBUM MOHOXPOMATHYECKOTO M3JIyUYEHHUsS C BEIIECTBOM,
COTIPOBOXIAIOITUICS H3MEHEHUEM YHEPTUU PACCESHHOTO M3Ty4eHHUS TI0 CPaBHEHUIO C DHEpTUen
magaromero Ha O6’b€KT H3JITYyUYCHUSA

4. MeTo, pH KOTOPOM MPOUCXOAUT MOIaBJICHNE CIIOHTAHHOTO U3JIyuyeHusl Ha nepudepun msTHa
JIIOMHUHCCIHCHIINH, 34 CUCT BBIHYKACHHOI'O U3JIYYCHUA


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

8. KondoxaabHasi MUKpPOCKONIHS — 3TO

1 MeTon mosydyeHHs YBEIMYEHHOTO M300paXEHUS C HCIOJb30BAaHUEM JIIOMHHECLECHIIUN
BO30yX/IEHHBIX aTOMOB U MOJIEKYJI 0Opa3na

2. MeroA, B KOTOPOM Ha OOBEKTE€ €IMHOBPEMEHHO 3aCBEYMBAETCS TOJIBKO OJIHA TOUKA,
OorpaHuveHHas TU(PPAKIUOHHBIM MTPEICIOM

3. MeToA, OCHOBaHHBIN Ha B3aMMOAECHCTBUM MOHOXPOMATHYECKOIO M3JIyYEHHUsS C BEIECTBOM,
COIPOBOKAAIOIINNICA U3MEHEHUEM 3HEPTUU PACCETHHOTO U3JIY4YEHHsI TI0 CPAaBHEHUIO C dHEpruei
[a/Ial0LIET0 Ha 0OBEKT U3ITYy4YEeHUs

4. MCTOH, TP KOTOPOM IMPOUCXOAUT IMOAABIICHHUEC CIIOHTAHHOI'O U3JIYUCHUSA HA Hepn(bepm/l IIsiITHa
JFOMHHECLEHIINH, 3@ CYET BBIHY)KJICHHOTO U3JIy4eHHUSI

9. CrieKTpoCKONMsi KOMOMHAIMOHHOIO PACCESTHUS — ITO

1 MCTOA IMOJY4YCHHUA YBCIMYCHHOI'O I/I306pa)KeHI/I$I C HCIIOJB30BaHHCM JIIOMHMHCCLHCHIIUU
BO30YKAEHHBIX aTOMOB U MOJIEKYJ 0Opasiia

2. Meroa, B KOTOPOM Ha OOBEKTE EIWHOBPEMEHHO 3aCBEYMBACTCS TOJBKO OJHA TOYKA,
orpaHuueHHas AUPPaKIUOHHBIM MPEIETIOM

3. METONO, OCHOBaHHBIA Ha B33,HMO[[€I>'ICTBHI/I MOHOXPOMATHYCCKOIr'o HU3JIy4YCHHA C BCHICCTBOM,
COTPOBOKAAIOIINICS U3MEHEHHEM HEPTUH PACCETHHOTO M3IYYESHHUSI TI0 CPAaBHEHUIO C SHEpruei
[AJAI0IIEr0 Ha OOBEKT U3ITYUECHHUSI

4. MeTo, PH KOTOPOM MPOUCXOAUT MOIaBJICHIE CIIOHTAHHOTO U3Ty4YeHHs Ha nepudepun msiTHa
JIIOMHUHCCUCHIINH, 3a CYCT BbIHYKACHHOT'O U3JIYUCHUA

10. STED-mMukpockonus — 310

1 Meron moiydeHHs YBEJIMYEHHOTO M300paKCHUS C WCIOJIb30BAHUEM JIFOMUHECLEHIINU
BO30Y)KICHHBIX aTOMOB U MOJICKYJI 00pasiia

2. MeToJ, B KOTOPOM Ha OOBEKTE EIMHOBPEMEHHO 3aCBEYHMBACTCS TOJBKO OJHA TOYKa,
OrpaHHYCHHAas TU(PPAKIIMOHHBIM TPEIEIIOM

3. MeToJ, OCHOBaHHBI Ha B3aUMOAEHCTBHH MOHOXPOMATHYECKOTO W3IYYEHHS C BEIIECTBOM,
COITPOBOKIAIOIIUICS N3MEHEHHUEM DHEPTUHU PACCESTHHOTO U3TYYEHUS 10 CPABHEHUIO C YHEprueit
HaJafoIIero Ha 00BEKT M3ITyYeHUS

4. MeToJi, IpH KOTOPOM TPOUCXOIUT MOABICHNE CIOHTAHHOTO M3JTy4YeHUs Ha Tiepudepun nsarHa
JFOMUHECLEHIINH, 33 CUET BBIHYKICHHOTO U3ITyICHUS

Bompocs! k TecTy Ne 2:

TEMA: «971eKTPpOHHAS MUKPOCKOIHSD)

1. DyIeKTpOHHAsi MUKPOCKONHS — 3TO

1. COBOKYITHOCTB 3JIEKTPOHHO-30HIOBBIX METOJ/IOB UCCIIEIOBAHUS MUKPOCTPYKTYPBI TBEPABIX TE,
UX JIOKAJIbHOTO COCTaBa U MUKPOMOJIEH C TOMOILBIO 3JIEKTPOHHOTO Iy4YKa

2. ucciieoBaHre MOPQOJIOTHH M JIOKATBHBIX CBOWCTB MOBEPXHOCTH TBEPJIOTO TeJla C BBICOKUM
MPOCTPAHCTBEHHBIM Pa3pEUICHUEM C TOMOIIBIO CTIEIHATLHBIM 00Pa30M MPUTOTOBICHHBIX 30H/I0B
B BUJIE UI'I

3. Uccne0BaHUs MUKPOCTPYKTYPBI TBEPJIBIX Tell, MX JOKAILHOTO COCTaBa ¢ TOMOIIBIO MPUOOPOB
OCHAIIEHHBIX COBPEMEHHOM AJIEKTPOHUKOMN

2. IIpocBeunBarouuii 3j1eKTpOHHBIN MUKpockon (IT9M) —3to

1. mpubop, NO3BOJAIOIIMN IMONy4aTh H300paKEHUsT MOBEPXHOCTH obOpasia ¢ OOJIbIIUM
paspenieHnemM

2. npubOp, B KOTOPOM 3JIEKTPOHHBIN JIyd IPOIYCKaeTcs Yepe3 yabTPATOHKUIN 00pasel, MpH 3TOM
B3aUMOJICUCTBYS C HUM

3. MHKPOCKON, B KOTOpPOM u300pakeHHe (HOpMHUpPYETCs HOTOKOM YacTHUI], HCIYCKaeMBIX
HOBEPXHOCTBIO 00BEKTA IPU HArPEBAHUU, HATIO)KEHUH CUIIBHOTO 3JIEKTPHUUECKOTO MOJIS


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

3. PacTpoBblii 3j1eKTpOHHBINH MUKpockon (PIM) — 3o

1. mpubop, MO3BONSIOMNUNA TMOJNy4aTh HW300paKCHHsI TOBEPXHOCTH o0pa3na ¢ OoibIIuM
paspelieHIeM

2. npu0op, B KOTOPOM 3JIEKTPOHHBIN JIyd IIPOITYCKAETCS Yepe3 yIbTPaTOHKUN 00pa3el, pu 3TOM
B3aUMOJICHCTBYS C HUM

3. MHKpPOCKOII, B KOTOpPOM H300paxeHne (HOpPMHUPYETCS IOTOKOM YaCTHUI], HCIYCKaeMBIX
IIOBEPXHOCTBIO 00BEKTA IPU HArPEBAHUH, HAJTOXKEHUU CUIIBHOT'O 3JIEKTPUYECKOTO M0JIs

4. Yto aBasieTcHa 00LeKTOM HcciaenoBanusa B [IDOM?
1. MuKpouLId

2. permka

3. Metannueckas Goibra

4. 00BEKT ¢ CUIIBHO Pa3BUTHIM pelibedom

5. Yto aBiasgeTca 00beKTOM HcceqoBannsa B POM?
1. MuKpomLIId

2. peruika

3. Metaaeckas Goibra

4. 00BEKT ¢ CUIIBHO Pa3BUTHIM pelibedom

6. KocBeHHBII MeTO/1 3JIEKTPOHHOMHKPOCKONUYECKUX MCCJIeI0OBAHUI MeTAJIJIOB U CIJIABOB
B [I9M npoBoasit

1. Ha MeTayUTHYeCKuX (oJIbrax

2. Ha peruInKax

3. Ha U3IOMax

7. IIpaMoi MeTOoJ YJIEKTPOHHOMHUKPOCKONMYECKUX HCCIE0BAHNN META/JIOB M CILIAaBOB B
IT9M nposoasT

1. Ha MeTayUTMYEeCKUX (OJIbrax

2. Ha peruInKax

3. Ha u3IoOMax

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

2. ¢ IOMOIIBIO PACTPOBOTO ANEKTPOHHOI'O MUKPOCKOIIA

3. C TOMOMIBIO CBETOBOT'O MHKPOCKOTIA

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

2. ¢ IOMOIIIBIO PACTPOBOTO JIEKTPOHHOTO MUKPOCKOIIA

3. C IOMOIIIBIO CBETOBOTO MUKPOCKOIA

10. ®oxycupoBaHue My4YKAa JIEKTPOHOB B 3JIeKTPOHHBIX MHUKPOCKOINAX OCYIECTBJIACTCS C
MOMOIIbIO

1. onTHUECKUX JIMH3

2. 3NEeKTPOMArHUTHBIMU JIMH3aMHU

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

2.0,2-1,0 am

3.0,2 Mm



12. Pazpemawmas cnocooHocts POM cocraBisier
1.1,5-10 am

2.0,2-1,0 am

3.0,2 Mmm

13. Kakmue 3J1eKTPOHBI 00/121a10T 00Jibllell pa3peliamineii crnoco0HOCTHIO JJIsl MOJYy4YeHUu s
H300pakeHUus1 MOBEPXHOCTH 00pa3ua ¢ nomoumb PIM?

1. BTOpr4HbBIC

2. OTpaKeHHbIE

3. NOTJIOIICHHBIE

Bompocs! k TecTy Ne 3:

TEMA: «Ckanupyomasi 30H10Basi MUKPOCKOIIHS»

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

1. COBOKYITHOCTb 3JIEKTPOHHO-30HIOBBIX METO/I0B UCCIIEI0BAHUS MUKPOCTPYKTYphI TBEP/IbIX TEl,
UX JIOKAJIbBHOTO COCTaBa ¥ MUKPOMOJIEH € TOMOILBIO 3JIEKTPOHHOTO ITyYKa

2. uccuenoBaHne MOPQOJIOTHH U JIOKAIBHBIX CBOMCTB MOBEPXHOCTH TBEPJIOTO TEJIa C BHICOKHM
MIPOCTPAHCTBEHHBIM PAa3pEUICHUEM C TOMOIIBIO CTIEIMATbHBIM 00Pa30M MPUTOTOBICHHBIX 30H/I0B
B BUJIE UIJI

3. uccne0BaHus MUKPOCTPYKTYPBI TBEPJIbIX Tell, MX JOKAJIBLHOTO COCTaBa ¢ MOMOIIbIO MPUOOPOB
OCHAIIICHHBIX COBPEMEHHOM 2JIEKTPOHUKON

2. HUccaenoBanue Mukpopejbeda NOBEPXHOCTH M ee JIOKAJIbHBIX cBOWcTB B C3M
NMPOBOAUTCS € OMOIIbIO

1. my4xa cBera

2. 3IEKTPOHHOTO 30HAa

3. 30H]1a B BUJIC UTJIbI

3. Ckanupywoumii TYyHHeJIbHbIH MUKPOCKOI — 3TO

1. MuKpoCKOI, MPUHIKI PabOThl KOTOPOI'O OCHOBAH Ha PErUCTPAIM CUIIOBOTO B3aUMOICHCTBUS
MEX/1y TOBEPXHOCTBIO UCCIIEAYEMOT0 00pasiia U 30H0M

2. MUKPOCKOII, B KOTOPOM JUIsl OJYy4eHUsI UH()OPMAIIMK O CBOMCTBAX MOBEPXHOCTU UCIIOIB3YETCS
AIIEKTPUYECKOE B3aMMOJIEHCTBHE MEXAY 30HA0M U 00pa31ioM

3. MUKPOCKOII, IPUHIMI paboThl KOTOPOTO OCHOBAH Ha SIBJIEHUM TYHHEIMPOBAHMS SJIEKTPOHOB
yepe3 Y3KUil NOTeHIIMAIbHBIN 0apbep MEXAy METAITTIMYECKUM 30HI0M M MPOBOJSAIINM 00pa3lioM
BO BHEIIIHEM JJIEKTPUYECKOM I10JIE

4. MUKPOCKOII, B KOTOPOM JIJIsl TOTY4eHUs HH(GOPMAIMU O CBOMCTBAX OBEPXHOCTH HUCIIOJIb3YETCs
MarHuTHOE B3aUMOEHCTBUE MEX]Y 30HAO0M U 00pa3IioM

4. ATOMHO-CHJIOBOi MHKPOCKOI — 3TO

1. MUKpOCKOTII, MPUHITUTT PAOOTHI KOTOPOTO OCHOBAH Ha PETUCTPAIIUU CHUIIOBOTO B3aUMOJICHCTBUS
MEX/y TOBEPXHOCTBIO UCCIIEyeMOTo 00pasiia 1 30H10M

2. MUKPOCKOII, B KOTOPOM JIJIsl TOJTy4eHUs HH(GOPMAIIUHU O CBOMCTBAX MOBEPXHOCTH UCIIOJIb3YyeTCs
AIIEKTPUYECKOE B3aMMOJICHCTBIE MEXIY 30HIA0M U 00pa3IioM

3. MHKPOCKOII, TPUHIHAIT pa60TLI KOTOPOro OCHOBAH Ha SABJICHMU TYHHCIHWPOBAHUA DJICKTPOHOB
Yyepe3 Y3KHi MOTEHINAIBHBIN 0apbep MEX1y METAJUTHUYECKUM 30HJIOM U MPOBOISIINUM 00pa3ioM
BO BHEIITHEM DJICKTPUIECKOM TI0JIe

4. MUKpPOCKOII, B KOTOPOM JUIsl TOJYy4YEHUsI UH()OPMAIMH O CBOMCTBAX MOBEPXHOCTHU UCIIOIB3YETCS
MarHMTHOE B3aUMOJIEHCTBUE MEXKY 30HJOM U 00pa3ioM

5. DJ1eKTPOCHII0BOIi MUKPOCKOI — 3TO



1. MUKpOCKOII, MPUHLIHUI PadOTHl KOTOPOI'O OCHOBAH Ha PETUCTPAIIMH CUIIOBOTO B3aUMOICHCTBUS
MEXy IOBEPXHOCTBIO UCCIIENYEMOT0o 00pa3la v 30HA0M

2. MUKPOCKOII, B KOTOPOM JUIsl TOJY4YEHUsI HH()OPMAIMH O CBOMCTBAX MOBEPXHOCTHU UCIIOIB3YETCS
JIEKTPUUECKOE B3aUMOJICHCTBHE MEKIY 30HJIOM U 00pa3LioM

3. MUKPOCKOII, IPUHIHUI PabOThl KOTOPOTO OCHOBAH Ha SIBJICHUHM TYHHEJIHPOBAHHUS HJIEKTPOHOB
yepe3 y3KUi MOTeHLIUANbHbIH Oapbep MEXy METAIUIMYECKUM 30HI0M M IIPOBOAALIMM 00pa3ioM
BO BHEIIIHEM JJIEKTPUYECKOM I10JIe

4. MUKpPOCKOII, B KOTOPOM JUIsI HOJY4eHUsI UH()OPMAIMK O CBOMCTBAX MOBEPXHOCTU UCIIOJIB3YETCS
MarHUTHOE B3aUMOACHCTBUE MEXy 30HAOM H 00pa3omMm

6. MarHuTHO-CHJIOBO MUKPOCKOI — 3TO

1. MUKpOCKOII, IPUHLUI PA0OTHI KOTOPOTO OCHOBAH HA PETUCTPALIUU CUIIOBOTO B3aUMOACHCTBUS
MEX1y IOBEPXHOCTBIO UCCIIEAYEMOT0 00pa3iia U 30H0M

2. MUKPOCKOII, B KOTOPOM JIJIs OTY4eHUs HH(GOPMAIIUU O CBOMCTBAX MOBEPXHOCTHU HCIIONB3YETCs
AIIEKTPUYECKOE B3aUMOJIEHCTBIE MEXAY 30HA0M U 00pa31ioM

3. MHUKPOCKOTI, MIPUHIIMIT PabOThl KOTOPOTO OCHOBAH HA SBIICHUU TYHHEJIMPOBAHUS JIEKTPOHOB
4yepe3 Y3KUH MOTEHIIUAIBHBIN 0aphep MEX Iy METALTUICCKIM 30H]IOM H IPOBOISIIAM 00pa3ioM
BO BHEILIIHEM 3JIEKTPUYECKOM T10JIE

4. MUKPOCKOII, B KOTOPOM JIJIS IIOTYYCHUS MH(POPMAITUU O CBOHCTBAX TOBEPXHOCTH HUCIIOJIB3YETCS
MarHMTHOE B3aUMOJICHCTBUE MEXKY 30HJIOM U 00pa3IoM

7. N300paxenne penbeda MOBEPXHOCTH B CKAHUPYIOLIEM TYHHEJIbHOM MHMKPOCKOIE NPH
HCCJIeJOBAaHMHU 00pa3la ¢ MUKpopebedom popmupyercs

1. METOAOM MOCTOSTHHOTO TYHHEJIBHOT'O TOKa

2. METOAOM MMOCTOSTHHOM BBICOTEI

3. METOA0M MOCTOSIHHOM CHJIbI

8. U300paxkeHue pejbeda MOBEPXHOCTH B CKAHHMPYIOIIEM TYHHEJILHOM MHKPOCKOIE NMpPH
HccJIe/IOBAaHUM 00pa3la ¢ AaTOMAPHO IJ1aK0ii MOBEPXHOCThIO hopMuUpyeTcs

1. METO/10M MOCTOSTHHOTO TYHHEJIBHOTO TOKa

2. METO/IOM TOCTOSTHHON BBICOTBI

3. METOJI0M MOCTOSIHHOM CHIIBI

9. B ckaHUMpPYWOHIMX TYHHeJbHBIX MHKPOCKONAX HCHOJIL3YIOTCSl 30HAbl, HU3rOTOBJIEHHbIE
METO10M

1. DIIEKTPOXUMHUYECKOTO TPABICHUS BOIBPPAMOBOIl MPOBOIOKH

2. mepepe3aHreM TOHKOW MTPOBOJIOKH C TIOMOIIIbIO OOBIKHOBEHHBIX HOKHUIL

3. TOHKOH 3aTOYKH

10. KoHTaKTHBIH pe:kuM padoThl AaTOMHO-CHJIOBOT0 MUKPOCKONA — 3TO

1. paccrostHue OT UIJIBI KaHTHJIEBEpa /10 oOpa3la COCTaBJISET MOPSAKAa HECKOJIBKHX JECSITHIX
HaHOMeETpa

2. KaHTWIEBEpP C MOMOUIbIO IMbE30KpUCTAIa KOJeOJeTcsl Haja HM3y4yaeMoW MOBEPXHOCTBIO C
aMILTUTYI0M ~2 HM

3. urna KaHTWIEBEpa B HIDKHEN TOYKE CBOMX KOJeOaHUH clierka KacaeTcsi IOBEPXHOCTH 00pasiia

11. BeCKOHTAKTHBIN pe:KUM padoThl ATOMHO-CHJIOBOI'0 MUKPOCKOIA — 3TO

1. paccrosiHMe OT WIJIBI KaHTWJIEBEpa 10 oOpaslia COCTABISET MOPAIKAa HECKOJIBKUX IECATHIX
HaHOMETpa

2. KaHTWJIEBEP C IOMOUIbIO THE30KpPHUCTAIA KOJNEONIeTCs Haj HM3y4aeMoil MOBEPXHOCTBHIO C
aMIUTUTYJION ~2 HM

3. uria KaHTUJIeBEpa B HIDKHEH TOUKE CBOMX KOJIeOaHMM clierka KacaeTcs MIOBEpXHOCTH 00pa3ia



12. IlonyKOHTAKTHBII pe:KMM PpadoThl ATOMHO-CHJIOBOT0 MHKPOCKOMNA — ITO

1. paccrosiHMe OT MIVIBI KaHTWJIEBEpa 0 oOpa3la COCTaBISET MOPAAKAa HECKOIBKHX AECATHIX
HaHOMETpa

2. KaHTWIEBEP C IOMOUIbIO MbE30KpHUCTAIA KOJIEOJeTCs Haj M3y4aeMOil MOBEPXHOCTBIO C
aMIUIUTYI01 ~2 HM

3. urna KaHTUIeBepa B HUKHEH TOUKe CBOMX KojeOaHMM cllerka KacaeTcsi IOBEpXHOCTH 00pa3ia

13. Jdns wuccienoBaHusi AUNIEKTPUYECKUX CBOHCTB 00pa3smoB B 3JIEKTPOCHIOBOM
MHKPOCKOIE MPUMeHSIeTCsI

1. OTHONIPOXOJHASE METOIUKA — PUKCHPYIOTCS N3MEHEHHSI aMIUTUTY bl KOJIeOaHMd KaHTHIIeBepa,
KOTOpBIC CBSI3aHBI C WM3MEHEHHEM EMKOCTH CHUCTEMBI 30H]I-00pa3ell BCIEIACTBHE W3MEHEHUS
TMBJICKTPUIECKUX CBOMCTB 00pasia

2. ABYXTIPOXOHAS METOAMKA: IEPBBINA MPOXOJ — CHUMAETCS H300pakeHue penbeda moBEpXHOCTH
o0pa3ia, BTOpOi TpoxoJ — (PUKCUPYIOTCS W3MEHEHHS aMIUIUTYIbl KOJICOAaHWW KaHTWIIEBEpa,
KOTOpBIC CBSI3aHBI C W3MEHEHHWEM EMKOCTH CHCTEMBI 30H]-00pasell BCIEIACTBHEC W3MCHEHUS
JUBJICKTPUYECKUX CBOMCTB 00pasia

3. IOBYXIpPOXOJHAS METOIWKA: IEPBBIA MPOXOM — (UKCHPYIOTCS HW3MEHEHUS aMIUTHTY/IbI
KOJICOAHUW KaHTWIEBEPA, KOTOPHIE CBSI3aHBbl C M3MEHEHHUEM EMKOCTH CHCTEMbI 30HI-00pasell
BCJIC/ICTBUE W3MEHEHUS JUAICKTPUYCCKUX CBOKMCTB 00pasia, BTOPOW MPOXOJ — CHHMACTCS
n300pakeHue peabeda MoBepXHOCTH 00pasia

14, MarauTo-cujioBoe U300paskeHne MOBEPXHOCTH 00pa3I0B, HMEIOIIHX €200 pa3BUTHIM
peabed noBepxHocTH, Gopmupyercs

1. mo MeToly MOCTOSIHHOM BBICOTHI, IPH 3TOM (PUKCHpYETCs BeIMUMHA M3ruba KaHTUIIEeBepa, 3a
CYET CHJIBl MATHUTHOTO B3aHMMOICHCTBHS 30HAa C 00pa3oM

2. MO JABYXIIPOXOJHOM MeETOJMKE: MEpBBIM MPOXOJ — CHUMAaercs H300paxkeHue penbeda
MOBEPXHOCTU 00paslia, BTOPOH MNpoxoJ — (UKCUPYIOTCS M3MEHEHUs H3ruda KaHTUIIEeBepa
CBSI3aHHBIE C HEOJHOPOJHOCTHIO MArHUTHBIX CHJI, AEUCTBYIOLIMX Ha 30HJ CO CTOPOHBI 00pa3a
3. 1o JABYXNIPOXOJAHOW METOJMKE: MEpBbI MNpoXoAa — (QUKCUPYIOTCS HW3MEHEHUs u3ruda
KaHTHJIEBEpa CBSA3aHHBIE C HEOJHOPOIAHOCTbIO MAarHUTHBIX CHJI, NEHCTBYIOIIMX HA 30HJ CO
CTOpPOHBI 00pasiia, BTOPOH MPOX0J — CHUMAETCSI M300pakeHue pebeda MoBepXHOCTH 00pasia

15. MarHuTto-cui10Boe H300paskeHHe TMOBEPXHOCTH 00pa3loOB, HMEWINHX C CHJIBHO
Pa3BHUTHIM pesibe(doM NMOBEPXHOCTH, (hopMupyeTcs

1. mo MeToly MOCTOSIHHOM BBICOTHI, IPU 3TOM (PUKCHpYETCs BEIMUMHA M3rruda KaHTUIIEBEpa, 3a
CYET CHUJIbl MATHUTHOTO B3aMMOAEHUCTBH 30HAa ¢ 00pa3LoM

2. 1o JBYXIIPOXOJHON METOAMKE: MEpBbI MpOXoJ — CHHUMaeTcs Hu300paxkeHue penbeda
MOBEPXHOCTH 00pasia, BTOPOW MpoXoa — (UKCUPYIOTCS HU3MEHEHMs H3ruba KaHTUIIEeBEpa
CBSI3aHHBIE C HEOJTHOPOJHOCTHIO MATHUTHBIX CHJI, ACUCTBYIONINX Ha 30H CO CTOPOHBI 00pa3ia
3. 1o JBYXNPOXOJHOW METOAMKE: IEpBBIH NPOXOa — (QHUKCHPYIOTCS HW3MEHEHMs H3rubda
KaHTHUJICBCpA CBA3aHHBIC C HCOAHOPOJHOCTHBHO MAarHMTHBIX CHII, )ICI\/'ICTBYIOH_[I/IX Ha 30HO CO
CTOPOHBI 00pa3ia, BTOPOil MPOX0J] — CHUMAeTcs u300pakeHne peabeda MoBepXHOCTH 00pasia

16. 30HA 1J1s1 MATHUTO-CHJIOBOT0 MUKPOCKOIA MPEACTaBAsAET c000ii
1. urna 30H1a NOKpBITa clI0eM (eppPOMarHUTHOIO MaTepuana

2. uria 30H7a MOKpPBITa CI0EM TOKOIPOBOJSAIIEE TTOKPHITHE

3. uria 30H71a U3rOTOBJIEHA U3 BOJIb(PaMOBOI POBOJIOKU

17. 3oHa 1J151 3JIEKTPOCHJIOBOT0 MUKPOCKONA MPEACTABJIAET COO0M
1. urna 30H1a MOKpPHITa clloeM (PepPOMAarHUTHOTO MaTepuaia

2. uria 30H7a MOKPbHITA CI0EM TOKOMPOBOIAIIEE MOKPHITHE

3. urmia 30H7a U3roTOBJIEHA U3 BOJIB(PAMOBOI MPOBOIOKU



18. 3onnoBas nurorpadus — 3to

1. mosryyeHne OTTUCKA C COBEPIICHHO TJIAJKOH MMOBEPXHOCTH C IIOMOIIBIO KPACKH

2. cozmaHue Ha MOBEPXHOCTH 00paslia 3apaHee 3aJaHHBIX CTPYKTYp C HAHOMETPOBBIM YPOBHEM
IPOCTPAHCTBEHHOTO Pa3pelIeHus IPU MOBBIIICHHOM YPOBHE B3aUMOICHCTBHS MEXKIy 30HIOM H
obOpasiom

3. Buj nevaTHoi rpaduku, 0OBIYHO OTHOCHMBIN K I'paBIOpe (XOTS MPHUEMBI TPAaBUPOBAHUS B HEM
OTCYTCTBYIOT), IPH KOTOPOM H300paKEHHE TIEUaTaeTCs C IIIOCKOM MOBEPXHOCTH KaMHS

Bompocs! k Tecty Ne 4:
TEMA: «PeHTreHoBCKHE METOIbI HCCJIeI0BAHMUS

1. PeHTrenoBckue Jiy4u — 3T0

1. anexTpomMarHuTHBIE BOJIHBI B quamnaszone ot 0,101 A

2. 3JIEGKTpOMarHuTHbIE BOJHBI B quarna3zone ot 100 go 0,01 A
3. uH(pakpacHbIe BOJIHBI

2. CiI01IHO# PEHTTeHOBCKHUIA CIIEKTP BO3HUKAET

1. B pe3ysbraTe TOPMOKEHHS YCKOPEHHBIX AJICKTPOHOB 3JIEKTPOCTATUYECKUM TI0JIEM aTOMHOTO
SJIpa U aTOMHBIX JJICKTPOHOB BEUIECTBA aHOAA

2. Ipy BEIOWBaHUM DJICKTPOHA OJTHOTO M3 BHYTPEHHUX CJIOEB aTOMA C IMOCIIEAYIONIMM TIePEXO0I0M
Ha 0CBOOOMBIITYIOCSI OPOUTY JIEKTPOHA C KAKOT0-JIMOO BHEITHETO CIIOA

3. U3JIy4YeHUEM, KOTOPOE MCITYCKAIOT aTOMBI

3. XapakTepucTHYeCKHl PEHTTeHOBCKHUI CIIEKTP BO3HUKAET

1. B pe3ynbraTe TOPMOKEHUSI YCKOPEHHBIX 3JIEKTPOHOB AJIEKTPOCTATUYECKUM I0JIEM aTOMHOI'O
A]ipa ¥ aTOMHBIX 3JIEKTPOHOB BEUIECTBA aHO/A

2. TIp¥ BBIOMBAHHH 3JIEKTPOHA OJTHOTO U3 BHYTPEHHHUX CJIOEB aTOMa C MOCJIEAYIONUM TIEPEX0I0M
Ha 0CBOOOUBIIIYIOCS OPOUTY AJIEKTPOHA C KAKOTO-THOO BHEIIHETO CIIOS

3. U3Iy4eHHEM, KOTOPOE HCITYCKAIOT aTOMBI

4. PeHTreHOCTPYKTYPHBI aHAJIM3 — 3TO

1. mMeron, UCHONB3YIOIIMI PEHTTEHOBCKUE CHEKTPBI 3JEMEHTOB I XUMUYECKOrO aHalIn3a
BELICCTB

2. METO/bl HCCIEOBAaHUS CTPYKTYpbl BeILECTBa IO paclpeseleHUuI0 B MPOCTPAHCTBE U
MHTEHCUBHOCTSIM PACCESHHOTO Ha aHAIU3UPYEMOM O0BEKTE PEHTTEHOBCKOTO U3JIy4EHUs

3. COBOKYITHOCTh METO/I0B KaU€CTBEHHOI'O M KOJMUYECTBEHHOTO OINpPE/EICHUs COCTaBa 0OBbEeKTa,
OCHOBaHHAas HAa U3YYECHHUHU CIIEKTPOB B3aMOJECHCTBUS MaTEPUU C U3ITYYEHUEM, BKIIIOYAsl CIIEKTPbI
AJIEKTPOMATHUTHOIO U3IIyYEHHUs], aKyCTUYECKUX BOJIH, PACIPEIAEICHUS 10 MaccaM U DHEPIrusiM
AJIIEMEHTAPHBIX YACTHII

5. PeHTIreHOCIIeKTPAJIbHbIH AHAJIN3 — 3TO

1. mMeTon, MCHONB3YIOIIMI PEHTTEHOBCKUE CIEKTPBI 3JIEMEHTOB Ul XMMHMUYECKOTO aHalIu3a
BEIICCTB

2. METOHbl MCCIEOBAHMSI CTPYKTYPbl BELIECTBA IO PACHPEICIICHHUI0O B IIPOCTPAHCTBE U
MHTEHCUBHOCTSIM PACCESHHOTO Ha aHAIU3UPYEMOM 00BEKTE PEHTTEHOBCKOTO U3JTy4EHUs

3. COBOKYITHOCTh METO/IOB Ka4€CTBEHHOI'O M KOJMUYECTBEHHOT'O OMpEAETICHHUS COCTaBa 00OBEKTa,
OCHOBaHHAas HAa U3Y4YECHHUH CIIEKTPOB B3aMOJECHCTBUS MaTEPUU C U3ITyUYEHUEM, BKIIFOYAsl CIIEKTPBI
AJIEKTPOMATHUTHOIO U3IIyYEHHUs], aKyCTUYECKUX BOJIH, PACIPEAEICHUS 10 MaccaM U DHEPrusiM
AJIIEMEHTAPHBIX YACTHII

6. B peHTreHOCTPYKTYPHOM aHAJIU3€e NPUMEHSAETCS
1. TOABKO CIIIIONMIHONM PEHTTEHOBCKUM CIEKTP
2. TOJIBKO XapaKTEPUCTUUECKUU PEHTTE€HOBCKHUM CIIEKTP



3. CIUIOIIHOM U XapaKTepUCTUUECKUM PEHTTEHOBCKUE CIIEKTPhI

7. B peHTIreHOCNIeKTPAJbLHOM aHAJIH3€e IPUMEHsIeTCs

1. TOBKO CIUIONIHOW PEHTT€HOBCKUM CIIEKTP

2. TOJIBKO XapaKTEPUCTUYECKUN PEHTI€HOBCKUM CIIEKTP

3. CIJIOIIHOM M XapaKTEePUCTUUECKUI PEHTTEHOBCKHE CIIEKTPbI

8. Mertoa Jlays 3ak/iouaercs

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

2. B CBEMKE Bpallamonierocs (Kayaromerocs) MOHOKPHCTAIa B MapalIeIbHOM ITy4Ke
XapaKTEPUCTUUECKOTO U3TyUCHUS

3. B CBEMKE HENMOJBM)XHOTO MOHOKPHUCTA/UIa B IIMHPOKO  PACXOIAIIEMCS  ITydKe
XapaKTEPUCTUUECKOTO U3TyUCHUS

4. B cheMKe MOJHMKPUCTAITUNYECKOTO arperata (Hampumep, MOpOIIKa) B MapaUIebHOM Iy4yKe
XapaKTepI/ICTI/ILIGCKOFO I/IBJIyT-IeHI/ISI

9. Metoa BpalieHHs 3aKJII04YaeTCs

1. B cheMKe HEMOABUKHOI'O MOHOKPHUCTAJUIA B CILIOLIHOM CIIEKTpE

2. B CBEMKE Bpallarouierocs (Kayaromerocs) MOHOKPHUCTAIa B MapaJUIeIbHOM ITy4Ke
XapaKTEePUCTHUYECKOTO U3Ty4EHUS

3. B CBEMKE HEMOJBIXKHOTO MOHOKpPHCTAIa B IIUPOKO  PACXOISIIEMCS — Iy4Ke
XapaKTEePUCTHUECKOTO U3ITy4YEHUS

4. B cheMKE MOJMKPUCTAINIMYECKOrO arperata (HampuMep, MOpOIIKa) B MapajUIeIbHOM Iy4YKe
XapaKTEePUCTHYECKOTO U3ITy4YEHUS

9. Metoa KocceJst 3aK/iouaercs

1. B CBbEMKE HCITOABUXKHOT'O MOHOKpI/ICTaJ'IJ'Ia B CINIOIIITHOM CHGKTpe

2. B CBhEMKEe Bpallaromierocss (KavamoIlerocs) MOHOKPHCTaUIa B MapajuleTbHOM TMy4yke
XapaKTepI/ICTI/I‘IGCKOFO I/ISJ'IyLICHI/IH

3. B CBbEMKE HENOJABM)XHOTO MOHOKpUCTAUIAa B IIHPOKO  PACXOIALIEMCS  Iy4YKe
XapaKTepI/ICTI/I‘IGCKOFO I/ISJ'IyLICHI/IH

4. B cheMKe MOJHMKPUCTAITUNYECKOTO arperata (HampuMep, MOpoIIka) B MapaUiebHOM Iy4yke
XapaKTepI/ICTI/I‘IGCKOFO I/ISJ'IyLICHI/IH

10. Metoa Jdebdasi-llleppepa 3akiaouaercs

1. B CheMKe HEMOABUKHOTO MOHOKPHCTAIITIA B CIIOIITHOM CIIEKTPE

2. B CBEMKE Bpallarmomierocs (Kayaromerocs) MOHOKPHUCTAIa B TMapaUIeIbHOM ITy4Ke
XapaKTePUCTUIECKOTO U3TyUEHUS

3. B CBbEMKE HCITOABUXXHOT'O MOHOKpHUCTaJlJIa B IIHUPOKO pacxogdamemMces ITy4Ke
XapaKTePUCTUIECKOTO U3TyUEHUS

4. B CheMKe IMOJIMKPUCTALNTNIECKOTO arperata (HampuMep, TOPOIIKa) B MapajUIeIbHOM ITydKe
XapaKTePUCTUIECKOTO U3TyUEHUS

11. MUKpOpEeHTreHOCNeKTPAIbLHBIH aHAJU3 MO3BOJISIET ONPEAeTUTh
1. XUMHUYECKHI COCTaB UCCIEAyeMOro oopasiia

2. JOKaIbHBII XUMHUYECKHI COCTaB B HCCIEAYEMOM 00pasiie

3 (a3oBsIil cocTaB HccneyemMoro oopasiia

4. CTpyKTYpY HcciexyeMoro oopasia

12. KauecTBeHHbINi MUKPOPEHTI€HOCTIEKTPAJIbHBINH AHATH3

1. mo3BOJISIET YCTAaHOBUTH HAJIMYKE TOTO MJIM MHOTO 3JIEMEHTa B UCCIIeyeMOol pobe

2. ompenenseT KOJIMYECTBO 3JeMEHTa B o0paslie MyTeM CpPaBHEHUS KPHUBBIX MHTEHCHUBHOCTEH,
CHSATBIX C 00pasia u 3TanoHa, cogepxkamiero 100 % aHanu3upyemoro sjieMeHTa



3. HO3BOJIIET TOYHO OIIPCACIIUTD XUMHYECKHUI COCTaB MI/IKp006'beMOB BCIICCTBA

13. Kosiu4yecTBeHHBbIIi MUKPOPEHTIeHOCTEKTPAIbHbII aHAJIN3

1. ompexpensier KOJMYECTBO AJIEMEHTa B 00paslle IMyTeM CPaBHEHHsI KPUBBIX WHTCHCHBHOCTEH,
CHSTBIX C 00pasia u 3Tanona, coaepxkamiero 100 % aHanmu3upyemMoro sJieMeHTa

2. TIO3BOJISIET YCTAHOBUTH HAJTMYUE TOTO WIM UHOTO 3JIEMEHTa B HCCIIEyeMOM Ipooe

3. MO3BOJISIET TOYHO ONPEEIIUTh XUMHUECKHUI COCTaB MUKPOOOBEMOB BEIIIECTBA

14. IToayko/in4ecTBeHHbI MUKPOPEHTIeHOCTIEKTPAJIbHBIN aHAJIN3

1. mo3BOJIIET YCTAaHOBUTH HAJIMYKE TOTO WM MHOTO AJIEMEHTA B HCclieayeMoil mpobe

2. ompendenseT KOJIWYECTBO AJIEMEHTa B OOpasile MyTeM CPaBHEHHS KPHUBBIX MHTEHCHUBHOCTEH,
CHSATBIX C 00pasia u 3TanoHa, cogaepxkamiero 100 % aHanu3upyemoro sjieMeHTa

3. MO3BOJISIET TOYHO ONPESIIUTh XUMHUECKHI COCTaB MUKPOOOHEMOB BEIIECTBA

Bomnpoce! k Tecty Ne 5:

TEMA: «Mexannueckue cBOMCTBA»

1. Mexannueckue CBOMCTBA ONpeae/silOT OBeleHHe MaTepuaJa;
1. mox nelicTBUEM NPUIIOKEHHBIX BHEIIHUX HArpy30K

2. oJ ICUCTBUEM MTPHIIOKEHHBIX BHYTPEHHUX HArPy30K

3. moj IeWCTBUEM MEXaHHYECKOW 00paboTKK MaTepuaia

. CtaTuyeckue UCNBITAHNUS NPeIyCMATPUBAIOT

. MEJIJICHHOE U TUIAaBHOE yBEJMYEHUE HAarpy3KH Ha 00paser
. pe3Koe NPUIIOKEHUE HAarpy3KH K 00pasily

. IUKJIMYECKOE (3HAKOIIEPEMEHHOE) HarpyKeHue

W N =N

. InHaMHYeCKHe UCITBITAHUS MPeIyCMAaTPHUBAIOT

. MEJIJICHHOE U TUIAaBHOE YBEIMUCHUE HATPY3KU Ha 00pasell
. pe3Koe MpUJIoKEeHHEe Harpy3KH K 00pasiy

. MUKJIMYECKOe (3HAKOTIEPEMEHHOE) Harpy»KeHUE

W N — W

. ukIuYecKue UCIILITAHUS NPeIyCMATPUBAIOT

. MEJJIEHHOE U IJIaBHOE yBEJIMYEHHE Harpy3KH Ha oOpaser]
. pe3Koe NpUIIOKEHUE Harpy3KH K 00pasily

. IUKJIMYECKOE (3HAKOIIEPEMEHHOE) Harpy>KeHue

W N~ &

. K cTaTuyeckuM MCNBITAHUSAM OTHOCHTCH:
. UCIIBITAHUC HA YAAPHYIO BA3KOCTDb

. UCIIBITAHHUEC Ha PACTAKCHUC

. UCIIBITAHHUEC HA YCTAJIOCTHOC PA3PYHICHUC

W N — W

. K AnHaMu4ecKuM MCIIBITAHUAM OTHOCHUTCSH:
. ACTIBITAHUE Ha yJIApHYIO BA3KOCTh

. ICIIBITAaHUE Ha PacTsHKEHUE

. ACTIBITAHNE HA YCTAJIOCTHOE pa3pyIlICHHE

W N — N

. K nuxanyeckuM MCNbITAHUSIM OTHOCUTCS:
. ICIIBITAaHUE Ha YAApHYIO BA3KOCTh

. ACTIBITAHUE HA PACTSHKEHUE

. ICIIBITAaHUE Ha YCTAJIOCTHOE pa3pyllIEHUE

W N~



8. Onpenenenne TBEpAOCTH OTHOCHTCS
1. K cTaTHYECKUM HCIBITAHUSIM

2.K JUHAMUWYCCKUM UCIBbITAHUAM

3. K IMKIMYECKUM HCIBITAHUSIM

9. U3mepeHne TBepAOCTH N0 BpuHe/II0 BO3MOKHO JISI MATEPUAJIOB

1. Manoi u cpeHel TBEPIOCTH

2. CpeHel U BBICOKOM TBEPAOCTH

3. OT MaJIo¥ 70 BHICOKOM TBEPAOCTHU

4. TOHKUX TIOBEPXHOCTHBIX CJIOEB, a TAK)KE MAaTEPHUAJIOB C OUE€Hb BHICOKON TBEPIOCTHIO

10. U3mepenne TBepaocTu no PokBesliry BO3MOKHO /I MATEPHAJIOB

1. Manoi u cpeHel TBEPIOCTH

2. CpeHel U BBICOKOM TBEPAOCTH

3. oT Masoi 10 BBICOKOM TBEPJOCTHU

4. TOHKUX TIOBEPXHOCTHBIX CJIOEB, a TAK)KE MAaTEPHUATIOB C OYE€Hb BHICOKON TBEPIOCTHIO

11. U3mepenne TBepaocTH 0 Bukkepcy BO3MOKHO /111 MATEPHAJIOB

1. Manoi u cpeHel TBEPIOCTH

2. CpeliHel U BBICOKOM TBEPAOCTH

3. oT Masoi 10 BBICOKOM TBEPJOCTHU

4. TOHKUX TIOBEPXHOCTHBIX CJIOEB, a TAK)KE MAaTEPHUATIOB C OYE€Hb BHICOKON TBEPIOCTHIO

12. B kayecTBe HH/IEHTOPA MCI0JIB3YyeTCS YeThIpeXrpaHHasi aJIMa3Hasi IMPaMu/ia B MeTo1e
H3MepeHusl TBepA0CTH

1. mo bpunemno

2. no Pokgemny

3. no Bukxkepcy

13. B kakom mMeTo/¢e H3MepeHHs TBEPAOCTH HCIOJIb3YeTCH B Ka4yecTBe HHACHTOpPA
aJIMa3HbIH KOHYC

1. mo bpunemno

2. no Pokgemny

3. no Bukxkepcy

14. B xakom mMeToe M3MepeHNs TBEPAOCTH HCIIO0JIb3YeTCsl B KaYecTBe HHACHTOpA
aJIMa3HbIH KOHYC

1. no bpunemno

2. no Poksemny

3. no Bukxkepcy

15. B xakoM MeTOe H3MEpeHHUsl TBEPAOCTH HCIIO0JIB3YeTCs B KauecTBe HHICHTOPA CTAJIbLHOM
3aKajieHHbId mapuk guamerpom D=2,5; S uau 10 mm

1. no bpunemno

2. no Poksemny

3. no Bukxkepcy

16. TBepaocTs — 310

1. HanpsiKEeHHne, COOTBETCTBYIOIIEE MAKCUMAIIbHOM Harpy3ke, KOTopas MpeecTByeT
pa3pylieHno oopasia

2. CBOICTBO MaTepuaia COMPOTURIIATHCS TIACTUICCKON 1ehOPMAIUK TTPU BIABIMBAHUN B €TI0
MOBCPXHOCTH TBEPAOI'O TCIIa



3. CIOCOOHOCTH MaTeprala MOorJIOMATh MEXaHUYECKYIO SHEPTHUIO B Ipoliecce epOopMUPOBAHUS
Y pa3pylieHus Mo IeUCTBUEM YIapHON HArpy3Ku

17. YnapHasi BA3KOCTb — 3TO

1. pabora, 3aTpadeHHas Ha pa3pyiieHrue 00pasiia, OTHECCHHAS K IUIOIAIN pabodero momnepeyHoro
cedyeHust oopasma

2. HampshpKeHHWE, COOTBETCTBYIOIIEE MAKCUMAIbHONW Harpy3ke, KOTOpas MPEIIIecTByeT
pa3pylieHHIO 00pasia

3. pa3pylieHre MeTalia Mo IeHCTBUEM 3HAKONIEPEMEHHBIX Harpy30K

18. ITopor XJ1aHOJIOMKOCTH — 3TO

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

2. temneparypa (MHTEpBal TeMIlepaTyp), IPU KOTOPOM HPOMCXOAMUT HEPEXO] OT BSI3KOTIO
paspyLeHHst K XpyIKOMY

3. Temmneparypa (MHTEpBal TEMIIEpaTyp), MPU KOTOPOM IPOUCXOJUT IMEPEXOH OT XPYIKOTro
paspyLeHHs K BI3KOMY

19. Bsi3koMy pa3pyluIeHHIO COOTBETCTBYET

1. 13710M ¢ OIECTSIIUM, KPUCTANTHYECKAM CTPOCHUEM

2. W37I0M C HaJIM4YMeM odYara pa3pylIeHHs, 30Hbl MOCTENEHHOI0 COOCTBEHHO YCTaJOCTHOIO
Pa3sBUTHUA U 30HBI 1OJIOMaA

3. U3710M, UMEIOIINI MaTOBOE, BOJIOKHUCTOE CTPOEHUE

20. XpynkoMy pa3pyuieHHI0 COOTBETCTBYyeT

1. 13710M ¢ OIIECTSIIUM, KPUCTANTMIECKUM CTPOCHUEM

2. W37OM C HaJIM4YMeM odYara pa3pylIeHHs, 30Hbl MOCTENEHHOT0 COOCTBEHHO YCTaJOCTHOIO
Pa3sBUTHUA U 30HBI 1OJIOMaA

3. U3710M, UMEIOLINI MaTOBOE, BOJIOKHUCTOE CTPOEHUE

21. Ilpeaes BBIHOCJAUBOCTH — 3TO

1. MakcHMabHOE HANpPsHKEHUE, IPU KOTOPOM 00pasell He pa3pyniaeTcs mociie 0eCKOHEYHOTO WITH
3aJJaHHOTO YHMCJIa IUKJIOB HATPY)KEHHSI

2. HampsHKEHUE, COOTBETCTBYIOIIEE MAaKCHUMaJIbHOM Harpy3ke, KOTOpas MPEAIIeCTBYET
pa3pylieHno oopasia

3. CBOMCTBO MaTepuaia COINPOTUBIATHCS IMJIACTUYECKOW Aedopmanuy npu BIABIUBAHUU B €TO
HOBEPXHOCThH TBEPJIOTO TeJa

Tembl m1s pedepara

- Knaccudukarus matepraioB 1 0COOCHHOCTH UCCIIEIOBAHUSI PA3JIMUYHBIX MaTEPHUAJIOB.

- Hepazpymaromue MeTroasl KOHTPOJIS (BU3yalbHO-ONTHUYECKUW, PEHTTEHOBCKAs U
FaMMa-)Ie(l)eKTOCKOHI/ISI, y.]'II)TpaSBYKOBaSI )Ie(beKTOCKOHI/Iﬂ, KaHI/IJ'IJ'IHpHI)Ie METOABbI KOHTpOJ’IS[,
MarHUTHBIE METO/Ibl HEPA3PYIIAIOUIEr0 KOHTPOJIA).

- CrekTpaiabHbIe METO/IbI aHAJIU3A.




Hpuioxenne 2

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

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuum:

CtpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUsI
KOMIETEHIUH

O1neHOYHBIC CPEACTBA

OIIK-4 Criocoben mpoBOANTE U3MEPEHUS 1 HaOM01eH!s B chepe mpodecCHOHANBHOM AeATEIIbHOCTH, 00padaThIBaTh M NPEACTABIATh

OKCIICPUMCHTAJIBHBIC JIAaHHBIC

OIlIK-4.1 Bo16upaeT u npuMeHseT MeTo bl U
CpeACTBa U3MEPEHHUS ISl OTIpEIeIICHUS
CBOICTB MaTepUajIoB U U3JIEIUN U3 HUX

Ilepeuens meopemuueckux 60npocos K IK3ameny:

1. Ontuueckas Mukpockonus. OCHOBHbIE HOHATHS — pa3pellarolias CIOoCOOHOCTb,
npeen pa3pelieHus, AMPpakMOHHBINA Ipeien. Y CTpOHCTBO ONTHYECKOI0 MUKPOCKOTIIA.
2.  Mukpockonusi KOMOMHAIMOHHOTO PACCEsIHUSI CBETa — KOHCTPYKLUS, IPUMEHEHHE.
3. Mukpockonus ¢ HacblieHueM JromuHecneHimn (STED) —  koHcTpyknus,
IIPUMEHEHHE.

4. KoHdokanpHas MUKPOCKOIUS — KOHCTPYKLUS, IPUMEHEHUE.

5. TI9M. OcHOBBI NPOCBEUYMBAIOLICH 3IIEKTPOHHONH MHUKpockonuH. KoHcTpykius
[I9M. ®opmupoBaHue Jyya.

6. Bosmoxnoctu u npumenenue [IOM. OOwekThl ucciaenoBaHusi. JJOCTOMHCTBA
HegocraTku Metona [IOM. Obnactu npumenenus [19M.

7. POM. ®usnueckue ocHoBbl POM. YerpoiicTBo u padota POM.

8.  Texumueckue BozmokHocTH POM. Koncrpykius POM. [Ipumenenne. MPCA.

9. C3M. Ckanupyrouiast TYHHeJIbHasi MUKPOCKOMHS — YCTPOWCTBO, IPUHIIUIIBI paboTHI,
MIPUMEHEHHUE.

10. C3M. ATOMHO-CMJIOBasi MMKPOCKOIHUS — YCTPOICTBO, MNPHHLUUIBI PaOOTHI,
MIPUMEHEHHUE.
11. C3M. DmnekTpocuiioBass MHKPOCKONHUS — YCTPOWCTBO, MPHUHUUIBI PaOOTHI,
MIPUMEHEHHUE.
12. C3M. MarautHO-CHJIOBasi MMKPOCKOIIUS — YCTPOWMCTBO, NPHHLMUIIBI palOTHI,
MIPUMEHEHHUE.

BLIGpaTL MCTOJbI M CPCACTBA HU3MCPCHUA IJId ONPCACICHUA CBOICTB MaTCpraJIOB "




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

U3IEIUN U3 HUX.

METOJl U3MEPEHHUS TBEPIOCTH:

- JUIsl MaTE€pUaIOB HU3KOU TBEPIOCTH;

- 111 MAaTEPHUAIIOB CPETHEU TBEPAOCTH;

- JUIsl MaTE€PUAIIOB BBICOKON TBEPIOCTH;

- U MAaCCUBHBIX M3/ICTHNA U CIIOKHOH (POPMBI;

- JUI TOHKUX 00pasIioB.

METOJI UCCIIEI0BAHHU:

- JUIsl OIIPENIENICHNs pa3Mepa 3epHa B KPYITHO3EPHUCTBIX Marepualax;
- IS OTIPENIEIICHUS pa3Mepa 3€pHa B YIIBTPAMEIKO3EPHUCTBIX MaTepraax;
- JUIsl ICCIIEI0OBAHUS IUCIOKALIMOHHON CTPYKTYPBI;

- JUIS UCCIIEIOBAHUS MUKpOpenbeda MOBEPXHOCTH

OIIK-4.2

HpOBOI[I/IT OKCIICPUMCHTAJIbHBIC
HCCIICOOBAaHUA U UCITOJIB3YET OCHOBHEBIC
MMPUEMbI O6pa6OTKI/I U IpCACTABJICHUA
MOJIYYCHHBIX JaHHBIX

Ilepeuens meopemuueckux 60npocos K IK3ameny:

1. OcHoBBI (U3MKH PEHTTEHOBCKOTO M3Iy4eHHs. B3aumoneicTBue pEeHTTEHOBCKUX
JIy4eH ¢ BELIECTBOM.

2. OCHOBHBIE METOBI PEHTTEHOCTPYKTYPHOTO aHAJIH3a.

3. Metoast PCA — Jlays, Koccens.

4. Meroasl PCA — metop BpalieHus, MopoIka.

5. OCHOBHBIE METO/IBI PEHTTEHOCHEKTPAIbHOT0 aHanu3a. O01iee ycTpoiicTBo
CIIEKTPOMETPOB.

6. MeToapl peHTTeHOCIEKPaIbHOI0 aHAIN3a — KaUeCTBEHHBIN, MOITYKOIUYECTBEHHBIH,
KOJINYECTBEHHBIN.

7. CraTudeckue METOJIbl ONPE/IeTIeHUsI MEXaHMUECKUX CBOWCTB.

8. lmHaMu4eckue METOJbI OTpeICTICHUS MEXaHUIECKUX CBOMCTB.

9. [ukianueckue METOJIbl ONIpeIeIeHUsI MEXaHMUECKIX CBOWCTB.

10. Hepaspymaromme MeToIbl KOHTPOJIS.
Onucarbs METOAMKY ITPOBEAEHUS IKCIIEPUMEHTAIbHbBIE UCCIIEI0BAaHUS U OCHOBHBIE
preMbl 00paOOTKH U MPEICTABICHUS TOTyYEHHBIX TAHHBIX !
- onipezienieHust Oasia 3epHa;




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

- ONpe/eeHNs] AMUCIEPCHOCTH MEpIInTa;

- OIIPEJIENICHNs KOJIMYECTBAa HEMETAJUINYECKUX BKIOUEHMUI;
- U3MEepeHne TBepAOCTH 1o Bukkepcy;

- U3MepeHue TBepAocTH 1o Pokseny;

- U3MEepeHne TBepAoCcTU o bpunemto;

- U3MEPEHUE MUKPOTBEPIOCTH;

- ONpe/ieTIeHNe YIapHOH BA3KOCTH METAJIJIOB.




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTECTALMH, TOKA3aTeJH U KPUTepUHu
OLICHUBAHUS:

Ilpumepnaa cmpykmypa u cooepicanue nyHKma:

[TpomexyTouHasi arrecTalus o aAucuuIuIiMHE «MeToabl Mccle10BaHUSI MATePHAJIOB B
NMPOLECCOB» BKIIIOYAET TEOPETUUYECKHE BOIPOCHI, MO3BOJISIIOLIME OLEHUTh YPOBEHb YCBOCHUS
00y4aromuMuCs 3HAHUHM, U MPAKTHUECKUE 33aJaHHs, BBIBISIONINE CTENCHb C(OPMHUPOBAHHOCTH
YMEHH U BIaJICHUN, IPOBOAUTCS B (hopMe IK3aMEeHa.

DK3aMeH MO JaHHOM TUCHMIUIMHE MPOBOJUTCA B YCTHOW (hopMe MO 3K3aMEHAIMOHHBIM
Ouietam, KaX bl U3 KOTOPBIX BKIIIOYAET 2 TEOPETHUECKHUX BOMpOca.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OLIEHKY «OTJIHYHO» (5 6ayioB) — 0Oyyarommiicsi IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIMH, BCECTOPOHHEE, CHUCTEMAaTHYeCKOoe U INIyOOKoe 3HaHue
y4eOHOT0 MaTepuaia, CBOOOIHO ONMEPUPYET 3HAHUSAMH, YMEHHUSIMH, IPUMEHSCT UX B CUTYaIUsIX
HOBBIIIEHHOHN CIIO’KHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamia) — oOy4aronIuics IEMOHCTPUPYET CPEIHUN YPOBEHBb
c(OPMHPOBAHHOCTH KOMIIETEHLIUH: OCHOBHBIE 3HAHMS, YMEHMsS OCBOCHBI, HO JOMYCKAIOTCS
HE3HAYNTENIbHbIC OIMOKH, HETOYHOCTH.

— Ha OICHKY «YIOBJIETBOPUTEJNbHO» (3 Oamia) — oOydyarouuiicss JIEeMOHCTPHUPYET
MIOPOTOBBIA YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHIIMH: B XOAE KOHTPOJBHBIX MEPOIPHITHI
JIOITYCKAIOTCs OLIMOKH, TIPOSIBIIIETCSI OTCYTCTBUE OTACIbHBIX 3HaHUM, yMEHUH, HABBIKOB.

— Ha OLIEHKY «Hey/10BJIETBOPHUTEJIBHO» (2 Oaa) — 00yJarouuiicss IeMOHCTPUPYET 3HAHUS
He Oosee 20% TeopeTHYECKOro MaTepHaja, JOMYCKAaeT CYLIECTBEHHbIE OLIMOKH, HE MOXKET
M0Ka3aTh MHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OILICHKY «HeyIOBJIeTBOPHTeabHO» (1 Oamn) — oOydarouuiics HE MOXKET MOKa3aTh
3HaHUSI HAa YPOBHE BOCIPOM3BEINCHHS W OOBSCHEHHS WHPOpPMAINUU, HE MOXKET I0Ka3aTb
MHTEJUIEKTYaJIbHbIC HaBBIKU PEIIEHUs MPOCTHIX 3ajau.



