MUHVCTEPCTBO HAYKHY 1 BBICIIIET'O OBPA3OBAHI
POCCUMCKON ®EIEPALIAN

DejiepaibHOE TOCYIAPCTBEHHOE GIOIKETHOE 06pa3oBaTebHOE YUPEeKICHHE
BBICIIETO 00pa3oBaHMs
«MarHHTOrOpCKuit TOCYIapCTBEHHbIH TEXHHUCCKHUH YHHBEPCHTET HM. I'.1. Hocosa»

. YTBEPXKJIAIO
- Tlipextop IMMuM
L/ ALCJ CaBuHOB

oy 835.022022 .

PABOYASI IIPOTPAMMA JACLUILIMHBI (MOAYJI)

METObI HCCITEJOBAHHUA MATEPHAJL OB U ITPOLJECCOB

HanpagieHue MOArOTOBKH (crienuaIbHOCTh)
22.03.02 Metamnyprus

HampaBneHHOCTb (mpodmIs/CrIenMaTM3aIs) IPOrpaMMbI
[OBeHpHBIE ¥ POMBIILIEHHbIE THTEHHBIE TEXHOTOrHH

VpoBeHb BBICIIEr0 00Pa3oBaHMs - OakasaBpuar

dopma 00ydeHHST
O4Hasl

Wuctutyt/ pakynsrer  VIHCTHTYT METATYprHH, MAITMHOCTPOCHHS H MAaTepHanoo0paboTKu

Kadenpa Texuosorui 06paboTKK MaTepHanoB
Kype 3
Cemectp 5

MarsuToropck

2022 rox



Pa6ouas porpaMMa COCTaB/IeHa Ha 0CHOBC ®IOC BO - GakanaBpyar 1o HalpaBJICHHIO
noaroroBku 22.03.02 Meranyprus (mpuka3 MuHOOpHAYKH Pocenu ot 02.06.2020 . Ne 702)

Pa6ouasi IporpamMma paccMOTpeHa H ofobpeHa Ha 3acelaHuN xadenaps Texuonorui
06paboTKi MaTepraIoB

18.01.2022, mpotoxos Ne 6 W
3as. kadenpoi A.B. Momnnep

Pa6ouast mporpamMma 0106pena Merouueckoii komuccueit UMMM
15.02.2022 r. mpotokon Ne 6

Ipexncenareinb A.C. CaBuHOB
CoracoBaHo:
3ap. kaenpoii JIuTeHBIX MPOIECCOB 1 MaTepHanonenei,;v/

g H.A. ®eoKTUCTOB
Zd
PaGoyas mporpamMma COCTaBJICHA:
nouent kadenpst TOM, kan/, TeXH. HayK &// i '10.10. Edpumosa
/

PereH3€eHT: M
nouent kadenpst TCUCA, KaH. TEXH. HayK C.B. 30T0B
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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2023 - 2024
yueOHOM rofy Ha 3aceqanuu kadeapsl TexHosmoruit 00paboTKM MaTepHaioB

IIporokomor 20 1. Ne

3aB. kadeapoii A.B. Monnep

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamnuu B 2024 - 2025
yueOHOM rofy Ha 3aceqanuu Kadeapel TexHomoruit 00paboTKH MaTepHaIoB

IIporokomor 20 1. Ne

3aB. kadeapoii A.b. Monnep

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3acemaHuu kageapsl TexHOIOrHid 00paboTKH MaTepUaioB

IIporokomor 20 1. Ne

3aB. kadeapoii A.B. Monnep

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojy Ha 3acenanuu kadeapel TexHomoruit 00paboTKH MaTepHaioB

IIporokomor 20 1. Ne

3aB. kadeapoii A.B. Monnep




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenstmu ocBOeHUS] AUCUUIUIMHBI «MeTOJIbl HCCIEI0BaHUSI MaTEpUaoB 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 MeTo/ipl HcceI0OBaHUsl MAaTePHAJIOB U MPOLIECCOB BXOIHT B 0053aTENBHYIO
YacTh y4e€OHOTr0 I1aHa 00pa30BaTeIbHOM MPOrpaMMBI.

Jns  wu3ydeHUs  JUCHUIUIMHBL ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
chOpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLHUILIUH/ IPAKTUK:

MarepuanoseneHnue

Odusuka

duznueckas XuMus

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3yYCHUU TAHHOW NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUSHUS IUCHUILINH/TIPAKTHK:

[ToaroroBka k caade u cada rocy1apCTBEHHOIO HK3aMEHa

[TonroToBka K Mporeaype 3aliThl U 3alI1Ta BHITYCKHOW KBaTH()PUKAIIMOHHOW paOOTHI

3 Komnerenuun ody4aromierocs, popMmupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJIbTAThl 00y4eHu s

B pe3ynbrare ocBOeHMS AUCHUILIMHBI (MOyJIs1) «MeToabl NCCIeI0OBaHUsI MaTEpUaoB U
IPOLIECCOBY 00yYarOLIHics T0JIKEH 00J1aAaTh CIeIyIOIUMHI KOMIIETEHIIUAMU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHA KOMIICTCHIIMH

OIIK-4 Cnoco0eH mnpoBOAUTH H3MEpeHUss M HaOmoJeHuss B cdepe npodheccuoHaTbHOU
JIeSITeIbHOCTH, 00pabaThIBaTh U MPEJCTABISATh IKCIIEPUMEHTANIbHbIE IaHHbIE

OIlK-4.1 Bri6upaeT v npuMeHsieT METO/IbI U CPEJCTBA U3MEPEHUS ISl ONpEeesICHUs
CBOMCTB MaTEpUAJIOB M U3JIEIUNA U3 HUX
OIIK-4.2 [IpoBOAUT 3KCIEpUMEHTANIBHBIE MCCIENOBAHUS U HCIOJB3YET OCHOBHBIE

MIpHEMBI 00pa0OTKH U IPEJCTABICHHS ITOIYISCHHBIX JaHHBIX




4. CTpyKTypa, 00b€EM U colepKaHNe TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM

YUCJIC:

— KOHTaKTHas padora — 73,9 akaj. 4acoB:
— ayIUTOpHas — 72 aKaJ. 4acos;

— BHeaynuTopHas — 1,9 akaj. yacos;
— caMocTosTeNnbHas padora — 34,1 aka. 4yacos;

— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,

dopma aTTecTaluy - 3a4ET C OUEHKOMN

AynutopHast 3 =
o | KOHTaKTHas pabota E 5
Pasnen/ Tema 5 (B akaj. yacax) g ‘;;f Bung ®dopma TeKyIero KOHTPOIS Ko
g & ©|caMOCTOATEIBHON yCIIEBaGMOCTH U
JIACIMTUTAHBI 5 £ N KOMITETECHIIUH
@) s g £ paboTHI MPOMEKYTOYHON aTTeCTaluH
nab. |TmpaxT.
Jlex. p '8
3aH. 3aH. |Q 9
1.
11 Nzyuenue
X Hay4yHOU 1
Knaccudukarmst ye SHoi
MaTCepHaIon " J'II/I}::: aTypsl OIlK-4.1
0coOeHHOCTH 51| 4 221 2 PATYPEL, Pedepat u nokmnan .
HCCITETOBARMS HaIrvcaHue OIIK-4.2
edepara.
Pa3IMYHBIX pegep
ITonroroBka
MarepuaIoB
JIOKJIaza.
HWroro no pazaeny 4 221 2
2.
3amura 1a60paTOPHBIX PaboT:
2.1  Onruueckas, «M3yyeHue ycTpoiicTBa U
MIPOCBEYMBAIOILAS U MPUHIUIOB pabOThI
CKaHUPYFOLIast n CTEPEOMHUKPOCKOIIAY,
OJrOTOBKA K o
(pactpoBas) A «M3yyeHue ycTpoicTBa U OIIK-4.1,
10 | &/22,4U 2 | naboparopHbIM
SJIEKTPOHHAS, aGotay 1.3 |MPHHLMIOB pabotsl pactposoro| OIIK-4.2
CKaHUPYIOIIast p JJIEKTPOHHOTO MUKPOCKOMA»,
30HI0Bas «CkaHupyIomas 30H10Bast
MHUKPOCKOITUS 5 MHUKpockonus». Pemenue
TecToB 1-3.
2.2 Mertonas!
OIpeeIeHHUs IMoaroToBka k | 3amura 1ab60paTOpHON pabOTHI: OIK-4.1
pa3mepoB 2 8/41 4,1 | naGoparopHoii «KonuyecTBeHHbIH aHATN3 OTIK- 4' 2’
CTPYKTYPHBIX pabote 4 apamMeTpOB MUKPOCTPYKTYPBD» '
JJIEMEHTOB
HWroro no pazneny 12 | 16/6,41 6,1




3.1 Penrrenosckue

IToaroroBka k

3amura 1a6opaTopHOit paboThI

METO/IBI 4 2/21 2 nabopatopHoil  |«MHUKPOPEHTT€HOCTIEKTPaJIbHbIH OIIK-4.1,
OIIK-4.2
UCCIIeIOBaHUS pabote 5 aHanu3y. Pemenue Tecra 4.
3amura 1abopaTOPHBIX PaboT:
«O1eHKa MEXaHUIECKHX
CBOICTB cTany (MCHBITaHHE HA
3.2 UcnbrTanus [onroroska N
pacTsbKeHUe, yAapHbIi U3ruo, OIIK-4.1,
MEXaHMYECKHX 4 12/41 6 | maGopaTOpHBIM
M TBEPAOCTb U MHKPOTBEPAOCTh)»,| OIIK-4.2
CBOWCTB paboram 6-10 N
«KomuecTBeHHBIH aHATH3 0N
BA3KOH COCTaBIISIOIIEH
u3nomay. Pemenue tecra 5.
5
3.3 Tepmuueckue S —— 3amura na6opar0pH01/£ paboThI:
METO/JIBI N «/lunaromeTprudeckuil anaau3 OIIK-4.1,
4 2 2 | naGopatopHoit .
UCCIIeIOBAHUS aGore 11 CTPYKTYPHBIX MPEBpaIleHui B OIlK-4.2
MaTepHaJoB p CTAJIAX»
Nzyuenue
HAaY4YHOU U
y4eOHO
3.4 ChektpaibHbIit TUTEPaTypPHI, OIIK-4.1,
aHaJIN3 MaTepualioB 4 2 HalucaHue Pegepar u noxnan OIIK-4.2
pedepara.
IToaroroBka
JIOKJIaza.
HWroro no pazaeny 16 | 16/61 12
4.
W3yuenue
HAY4YHOU U
a1 yueOHOM
: JUTEpaTyphl, OIlK-4.1,
Hepaspymarome | 5| 4 2 2 HaIMCAHIe Pegepar OTIK-4.2
METOJIbI KOHTPOJIS
pedepara.
IToaroroBka
JOKJIaza
Uroro no pazneny 4 2 14
Hroro 3a cemectp 36 |36/14,4U 22,1 320
Hroro no nucrumniaune | 36 36/14.4 34,1 3a4eT C OLEHKOMN

u




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

st yCBOGHHs CTYACHTAMH 3HAHWH TIO JUCHUIUIMHE «MeToapl HUCCIe0BaHHMS
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 HaIlpaBlicHAa Ha 3aKPEIUICHHE TEOPETHYECKOTO
MaTepuana, M3J0KEHHOTO0 TperojaBarelieM, Ha MNpopadOTKy TeM, OTBEACHHBIX Ha
CaMOCTOSITENIbHOE U3YYCHHUE, Ha MMOATOTOBKY K JJAOOPAaTOPHBIM 3aHSATHSM, Hanmucanue pedepara,
MMOATOTOBKY K KOHTPOJIbHBIM pa60TaM H UTOrOBOMY 3a4€Ty IO JUCLUITIINHEC.

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
noco6ue ais By3oB / B. 10. Kontoxos, 1. A. 'oronanze, 3. B. Mypra. — 2-e u3., ucop. 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: 22.06.2022).

2. CyBopoB, 3J. B. MarepuanoBeneHue: METOIBI HCCIEIOBAHUS 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 obparmienus: 22.06.2022).

0) JlonostHuTeIbHAS JTUTEPATYpA:

1. MexaHu4ecKue CBOMCTBA METAJIIOB | CTATHYECKHE HCIBITaHUs | yueOHoe mocodue / B.
C. 3onoropesckuii, B. K. [Topthoii, A. H. Cononun, A. C. [IpocBupsakoB. — Mocksa : MUCHC,
2013. — 116 c. — Tekcrt : anektponHsli // JlaHb : anekTpoHHO-OnOMMOTeYHast cucrema. — URL:
https://e.lanbook.com/book/117123 (mata obOpamenus: 22.06.2022). — Pexum moctyna: s
aBTOPH3. TIOJIb30BATEIIEH.

2. MexaHndeckre CBOMCTBa MeTaLuIoB. YacTh 2: 1a0OpPaTOPHBIN NMPAKTHKYM | y4eOHOE
nocobue / B. C. 3omoropesckuii, B. K. [Topthoii, A. H. Cononus [u ap.]. — Mocksa : MUCHUC,
2021. — 72 c. — Tekcr : anektpouHblii // JlaHb : anexkTpoHHO-OMbIHoTeYHas cuctema. — URL:
https://e.lanbook.com/book/178067 (mara oOpamenus: 22.06.2022). — Pexxum gocrtymna: s
aBTOPH3. MOJIb30BATEIEH.

3. bybnuk, B. T. Meronsl uccienoBaHusi MaTepUaIOB M CTPYKTYP B DJIEKTPOHUKE.
PentreHoBckass nudpakiioHHas MUKpockomus : ydeOHoe mocobue / B. T. bybmuk, A. M.
MuneBuackuii. — MockBa : MUCHUC, 2006. — 93 ¢. — Tekct : anektpoHHbiit // Jlans :
JJIEKTPOHHO-0MOIMoTeunas cucreMa. — URL: https://e.lanbook.com/book/117093 (mara



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

obpamenus: 22.06.2022). — Pexxum gocrtymna: uist aBTOPU3. MOJIb30BaTEICH.

4. Hocos, B. B. J/IlnarnocTtrika MaIimH 1 000py10BaHus ;. yueOHOE mocooue s By30B / B.
B. HocoB. — 5-¢ wusn., crep. — Cankr-IlerepOypr : Jlanp, 2021. — 376 c. — ISBN
978-5-8114-6794-5. — Tekct : anexkrponusiii // JIaHb : 3IeKTPOHHO-OMOIMOTEYHAS CHCTEMA. —
URL.: https://e.lanbook.com/book/152451 (nmara obparuenus: 22.06.2022). — Pexxum goctyma:
JUTSL aBTOPU3. TTOJIb30BaTENEH.

5. Muponos B. JI. OCHOBBI CKaHHPYIOILIEH 30HI0BOM MUKpPOCKOMHHU. YueOHOe mocodue
JUIS CTYJICHTOB CTapIIMX KypCOB BBICIIMX Y4eOHBIX 3aBeacHuil. PAH. HuctuTyT Qusukum
MUKPOCTPYKTYD. Huoxuuii Hosropon, 2004. — 114 c.
http://window.edu.ru/resource/535/73535/files/mironov_book.pdf

B) MeToanyeckune yKazaHus:

1. Marepuanosenenue. Yacte 1 [Onexrponnsii pecypc]/ H.B. Kommesa, 1O.1O.
Edumoa, H.H. Wnpura. Marautoropckuii roc. Texmmyeckwii yH-T mMm. [.M. Hocoma. -
Maruautoropck: MITY wum. ['M. HocoBa, 2019.1 CD-ROM. 3arn. c¢ »5kpaHa.
https://magtu.informsystema.ru/uploader/fileUpload?name=3966.pdf&show=dcatalogues/1/1532
467/3966.pdf&view=true — Pexum nocrtyma: st aBTOPH3. TOJIb30BATEIICH.

2. VI3y4yeHune yCcTpoicTBa M PUHIUIIOB pabOTHI paCTPOBOTO AIEKTPOHHOTO MHUKPO-CKOMA:
Meron. yka3s. / H.B. Komresa, F0.}FO. EdumoBa, M.A. IlomsixkoBa, M.II. BapbIniHuKoB.
MarnuToropck, 2011. 6 c.

3. CkaHupyrolLIas 30H10Basi MUKPOCKOIHs: JTaboparopHsblii mpaktukym / F0.10. Epumona,
M.A. IlonskoBa, A.E. I'ynun. Marauroropck: U3n-Bo Marautoropck. roc. TexH. yH-ta um. .M.
Hocosa, 2017.41 c.

4. V3yueHue yCTpOWCTBA M MPUHIMIIOB pabOThI CTEPEOMHUKpPOCKOMa: MeToA. yka3. / O.A.
Huxurenko, }0.10. Epumosa, H.B. KonuieBa. Marauroropck: M3a1-Bo0 MaruuToropck. roc. TeXH.
yHa-Ta uM. [.11. Hocosa, 2013. 10 c.

5. KonnuecTBeHHBII aHATM3 JI0JIM BSI3KOH COCTaBIISOIICH n3nmoMa: MeToa. ykas. / O.A.
Huxkurenko, FO.10. Ebumona, H.B. Komniesa. Maraurtoropck: M31-Bo MarHutoropck. roc. TexH.
yH-Ta uM. I".11. Hocoga, 2013. 6 c.

6. MUKpOpEHTIeHOCHIeKTpalbHbIi aHanu3: meron. ykas. / FO.IO. Edumosa, O.A.
Hukurenko, H.B. Konuesa. Maruuroropek: M3n-so Marauroropek. roc. TexH. yH-ta um. .M.
Hocosa, 2014. 9 c.

7. OrmpeneneHne KOJWYECTBEHHBIX XapaKTEPUCTUK MHMKPOCTPYKTYPHl C TOMOIIBIO
KOMITBIOTEPHO# cuCTeMbl aHanmu3a uzobdpaxenuii Thixomet PRO: naGoparopHslit npakTukyM. /
O.A. Huxutenko, }0.}O. Ebumona, H.B. KonieBa. Marautoropck: M3n-Bo Marautoropck. roc.
TexH. yH-Ta M. [ .J1. Hocoa, 2015. 29 c.

8. Omnpenenenne MEXaHUYECKUX CBOMCTB METaJlIa M OCTPOSHHUE KPUBBIX YIIPOYHEHUS 110
auarpaMme  pacTspkeHusi:  Meton. ykas. [/ B.I.  Jloporo6wa. Marautoropek: M3a-Bo
MarnuToropck. roc. Texs. yu-ta um. I'.1. Hocosa, 2008. 49 c.

r) [Iporpammuoe odecnneuenne u MHTEepHeT-pecypcebl:

IIporpammHoe o0ecneuenne

Hanmenoanwme [10 Ne norosopa Cpox IeCcTBUS TUIICH3UHN



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

MS Office 2007 | 135 o1 17.09.2007 Geccpoumo
Professional

7Zip CcB000JIHO pactpoctpansemoe 10 0ECCPOUHO
FAR Manager cBoOoHO pacrpoctpansemoe [10 OCCCPOUHO

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

Hassanue xypca

CcpUIKa

HaunonanbsHas MH(POPMALMOHHO-aHAINTHYECKAS
cucrema — PoCcCUICKUI HHIAEKC Hay4YHOTO IUTUPOBAHUS
(PUHII)

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

[TouckoBass cuctema Axagemus Google (Google
Scholar)

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

Hudpopmannonnas cuctema - EquHoe OKHO JOCTyna K
nHGOPMaIMOHHBIM Pecypcam

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

DnexkTpoHHas 6asa nmepuoandeckux m3ganuii East View
Information Services, OO0 «MUBHUC»

https://dlib.eastview.com/

®denepaibHOE rOCy/IapCTBEHHOE OIODKETHOE
yupexaenue «DenepanbHblil HHCTUTYT MPOMBIIIICHHOM
COOCTBEHHOCTH)

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

9 MaTtepHaJbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOILYJIs1)

MaTepI/Ia.HI)HO-TeXHI/I‘-IeCKOe o0OecIieucHue JUCHHUIIIMHBI BKJIIFOYACT:




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:!

«JlabopaTopus 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;

- HAIOJILHOW YHMBEPCAJIbHOWM MCHBITATeNbHON NBYXKOIOHHON MammHoi AG 1C-50 kKN
Shimadzu Corp;

- Buaeodkcrenzomerpom TRWiew XShimadzu Corp;

- konpoM MaaTHUKOBEIM MK 300 OO0 « UMITYJIbCy;

- CHIeMaIM3UPOBAaHHON MeOebIo.

«JlabopaTopusi CKAHHPYIOIIEH AIIEKTPOHHONH MUKPOCKOTTHH:

- 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 30HI0BOM MUKPOCKOIIUNY:

- CKaHMPYIOIITHM 30H10BBIM MuKpockoriom NanoEducator 11,

- CIIeMAIN3UPOBAHHON MEOETIBIO.

3. YueOHast ayquTOpHs Ui TPYIIOBBIX W WHAWBUAYAIGHBIX KOHCYJIBTAIHNA, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTeCTally 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 CaMOCTOSATENIbHOM pabOThl OCHAIIEHO:

- KOMITBIOTEpPHO# 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 TNPOMUIAKTUYECKOTO OOCITYXHBaHUA Yy4eOHOTrO
000pyI0BaHUS OCHAIIICHO:

- CTIELMAIN3UPOBAHHON MEOEIIbIO: CTEITaXKaMHU JIJIsl XpaHEHUs y4eOHOTro



00opyIoBaHus;
-MHCTPYMEHTAMH I PEMOHTa y4eOHOro 000pyI0BaHuUSI.



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 O6”I)€KTa BOCIIPUHUMAIOTCA KaK OBEC
OTJIENBHBIX JIPYT OT APYyra TOYKU

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

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

3. Jas uMcciaegoBaHUSl CTPYKTYPbI MOJYNPO3PavyHbIX M MPO3PAavYHbIX 00bEKTOB
NPUMEHSIOTCSA

1. MUKpPOCKOIIBI OTPa’KEHHOT'O CBETA

2. MUKPOCKOIIBI TPOXOJISAIIETO ceTa

3. CTEpEOMHUKPOCKOIIBI

4. s wMccie0BaHUSI CTPYKTYpPbl MeTA/NIMYeCKMX M He TMPO3pPavyHbIX o00pa3uoB
NPHUMEHSAIOTCH

1. MEUKPOCKOIIBI OTPa’KEHHOTO CBETA

2. MUKPOCKOIIBI IPOXOASAILErO CeTa

3. CTEpEOMHUKPOCKOIIBI

5. lns ucciie0BaHUA CTPOEHHUS U3JI0MOB IIPUMEHAKTCS
1. MUKPOCKOTIBI OTPA’KEHHOTO CBETA

2. MUKPOCKOTIBI IPOXOJSIIErO ceTa

3. CTEpEOMUKPOCKOIIBI

6. YTo orpaHnYMBaeT MAKCHMAJIbHOE YBeJINYCHHE CBETOBOI0 MUKPOCKONAa?
1. KauecTBO JIMH3 MUKPOCKOIA — OOBbEKTUB U OKYJISAP

2. KOJIMYECTBO JIMH3 MUKPOCKOIIA

3. yIMHAa BOJIHBI CBETA

7. ®ayopecueHTHAS MUKPOCKOIUS — ITO

1 ™Merom mMONMy4YeHHs] YBEIMYEHHOTO H300paKEHUS C HCIOJIb30BAHUEM JIFOMHHECIIEHIIUU
BO30YX/IEHHBIX aTOMOB M MOJIEKYJ 00pasiia

2. MeToJ, B KOTOPOM Ha OOBEKTEe EIMHOBPEMEHHO 3aCBEYMBAETCS TONBKO OJIHA TOYKa,
orpaHHuYeHHas AUPPaKIHOHHBIM MPEIEIOM

3. MeTOJ, OCHOBAaHHBIM Ha B3aWMOJCWCTBUM MOHOXPOMATHYECKOTO HM3JIyUYEHHUsS C BEIIECTBOM,
COTIPOBOXIAIOITUICS M3MEHEHUEM DYHEPTUU PACCESHHOTO M3JTyYeHUs TI0 CPABHEHHIO C DHEprUeH
MAJar0IIeT0 HAa OOBEKT U3ITYUCHHUS

4. MCTOH, TP KOTOPOM IMPOUCXOAUT IMOJABICHHUE CIIOHTAHHOT'O U3JIYYCHUS Ha Hepmbepnn IIsITHA
JTIOMUHECIICHIINH, 33 CYET BHIHYKICHHOTO U3TyYSHUS


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 MUKpOCKONINS — 3TO

1 MeTon mosydeHUs YBEIMYEHHOTO M300paKEHUs C MCIOJb30BAaHUEM JIFOMHUHECLEHIIMU
BO30yX/IEHHBIX aTOMOB U MOJIEKYJI 00pa3ua

2. MeroA, B KOTOPOM Ha OOBEKTE €IMHOBPEMEHHO 3aCBEYMBAETCS TOJIBKO OJIHA TOUKA,
orpaHu4eHHas TU(PPAKIUOHHBIM MTPEICIOM

3. MeToX, OCHOBAaHHBIM Ha B3aWMOJCHCTBHM MOHOXPOMAaTHYECKOI'O M3JIyYEHHUs C BEIECTBOM,
COIIPOBOXKAAKOLIUICSA U3MEHEHUEM SHEPTUU PACCESHHOIO U3JIyYEHUs 110 CPABHEHUIO C SHEPTUEH
[a/Ial0LIET0 HAa 0OBEKT U3ITY4YEHUs

4. MeTOJ1, IPH KOTOPOM MPOUCXOIUT MOJABJICHUE CIIOHTAHHOTO U3Iy4YeHUs Ha nepudepun nsaTHa
JIOMUHECLICHIIVH, 32 CYET BBIHYKICHHOIO U3Iy4CHUS

9. CrieKTpOoCKONMsi KOMOMHAIIMOHHOIO PACCESTHUS — ITO

1 MCTOA MOJY4YCHHA YBCIMYCHHOI'O I/1306pa)K€HI/I$I C HCIIOJBb30BaHHCM JIFOMUHECICHIINU
BO30YKAEHHBIX aTOMOB U MOJIEKYJ 0Opa3iia

2. MeToJ, B KOTOPOM Ha OOBEKTE €IMHOBPEMEHHO 3aCBEYMBAETCS TOJBKO OJIHA TOYKA,
orpaHuueHHas AUPPaKIUOHHBIM MPEIETIOM

3. METONO, OCHOBaHHBIA Ha B33,HMOZ[€I>'ICTBHI/I MOHOXPOMATHYCCKOI'0 H3JTYUCHUSA C BCIICCTBOM,
COTPOBOKAAIOIINICS U3MEHEHHEM HEPTUH PACCESTHHOTO M3IYYEHUS 10 CPAaBHEHUIO C SHEprUueit
NAJAI0IIEr0 HAa OOBEKT U3ITYUECHHUSI

4. MeTo/1, IPH KOTOPOM MPOUCXOAUT MOIaBJICHIE CIIOHTAHHOTO U3Ty4YeHHs Ha nepudepun miTHa
JIIOMHUHCECHCHIINH, 3a CUCT BBIHYXIACHHOI'O U3JIYYCHUA

10. STED-mMukpockonus — 310

1 Meron moNydeHHs YBEIMYEHHOTO H300paXKEHUS C MCIOJIb30BAHHEM JIFOMUHECICHIIUH
BO30Y)KICHHBIX aTOMOB U MOJICKYJI 00pa3iia

2. MeToJ, B KOTOPOM Ha OOBEKTEe EIMHOBPEMEHHO 3aCBEYMBAETCS TOJBKO OJHA TOYKA,
OrpaHHYCHHAs TU(PPAKIIMOHHBIM TPEIEIIOM

3. MeToJ, OCHOBaHHBI Ha B3aUMOAEHCTBHH MOHOXPOMATHYECKOTO W3IYYEHHS C BEIIECTBOM,
COITPOBOKIAFOIIUICS M3MEHEHHUEM DHEPTUHU PACCESTHHOTO M3JIyUeHHS TI0 CPABHEHUIO C YHEpPTUEH
HaJafoIIero Ha 00BEKT M3ITyYeHHUS

4. MeToJl, MpH KOTOPOM TIPOUCXOIUT MOJIABJICHUE CIIOHTAHHOTO M3JTyYCHHUs Ha TIeprdepun msaTHa
JFOMUHECLEHIINH, 33 CUET BBIHYKICHHOTO U3ITy4ICHHUS

Bompocs! k TecTy Ne 2:

TEMA: «971eKTPpOHHAS MUKPOCKOIHSD)

1. DyIeKTpOHHAsi MUKPOCKONHS — 3TO

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

2. ucciieoBaHre MOP(OJIOTHU M JIOKATBHBIX CBOHCTB MOBEPXHOCTH TBEPJOTO TEla C BHICOKHM
MPOCTPAHCTBEHHBIM Pa3pEUICHUEM C TOMOIIBIO CTIEIHATLHBIM 00Pa30M MPUTOTOBICHHBIX 30H/I0B
B BUJIE UI'JI

3. Uccre0BaHUs MUKPOCTPYKTYPBI TBEPJIBIX Tell, MX JOKAILHOTO COCTaBa ¢ TOMOIIBIO MPUOOPOB
OCHAIIEHHBIX COBPEMEHHOM AJIEKTPOHUKOMN

2. IIpocBeunBarouuii 3jeKTpOHHBIN MUKpockon (IT9M) —3to
1. mpubop, MO3BONSIOMIUNA TMOJNy4aTh HW300paKEHHs] TOBEPXHOCTH o00pas3ma ¢ OOoNbIIUM
paspenieHueM


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

2. npubop, B KOTOPOM 3JIEKTPOHHBIN JIyd MPOITYCKAeTCs Yepe3 yIbTPaTOHKUI oOpasel], Mpu 3TOM
B3aUMOJICUCTBYS C HUM

3. MHKpPOCKOII, B KOTOpPOM H300paxeHne (HOpMHUPYETCS MNOTOKOM YaCTHUI], HCIYCKaeMBIX
MOBEPXHOCTHIO O0BEKTA IIPU HArPEBAHUH, HAJIOKEHUH CHIIBHOTO 3JIEKTPHYECKOTO OIS

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

1. mpubop, MO3BONSIIOMIUNA TMOJIy4aTh HW300paXEHHS TOBEPXHOCTH o00pa3na ¢ OOoJbIIM
paspenieHueM

2. npubop, B KOTOPOM 3JIEKTPOHHBIN JIyd MPOITYCKAETCs Yepe3 YIAbTPATOHKUI 0Opasel], Mpu 3TOM
B3aUMOJICHCTBYS C HUM

3. MHKpPOCKOII, B KOTOpPOM H300paxeHne (HOpPMHUPYETCS IOTOKOM YaCTHUI], HCIYCKaeMBIX
MOBEPXHOCTHIO0 00BEKTA TP HATPEBAHUH, HATIO)KEHUHU CUIIBHOTO 3JICKTPUIECKOTO TTOJIS

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

2. peruika

3. Metaaeckas Goibra

4. 00BEKT ¢ CUIIBHO Pa3BUTHIM pelibedom

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

2. peruika

3. Metaiaeckas Goibra

4. 00BEKT ¢ CUIIBHO Pa3BUTHIM pelibehom

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

1. Ha MeTauIMYecKuX Poabrax

2. Ha peruInKax

3. Ha U3IOMax

7. IIpaaMo MeTOoJ JIEKTPOHHOMUKPOCKONMNYECKHUX MCCAEAOBAHUNI METALJIOB U CILJIABOB B
IT9M nposoasT

1. Ha MeTaJUTMYEeCKHUX (OIbrax

2. Ha peruInKax

3. Ha u3IoOMax

8. UcciienoBanue pacnpeaejieHue M IJIOTHOCTH AUCIOKAIHI BO3MOKHO
1. ¢ TOMOIIIBIO MPOCBEUNBAIOIIETO JIEKTPOHHOI'O MUKPOCKOIIa

2. ¢ IOMOIIIBIO PACTPOBOTO ANEKTPOHHOIO MUKPOCKOIIA

3. ¢ IOMOIIIBIO CBETOBOTO MUKPOCKOMIA

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

2. ¢ IOMOIIIBIO PACTPOBOTO JIEKTPOHHOTO MUKPOCKOIA

3. C IOMOIIIBIO CBETOBOTO MUKPOCKOIA

10. ®oxycupoBaHue My4YKa JJICKTPOHOB B 3JICKTPOHHBIX MHUKPOCKONAX OCYLIECTBJISCTCS C
MOMOIIbIO

1. onTHUECKUX JIMH3

2. BNEeKTPOMArHUTHBIMU JIMH3aMHU



11. Pazpemawmas cnocooHocts [IIM cocraBisier
1.1,5-10 am

2.0,2-1,0 um

3.0,2 Mmm

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

2.0,2-1,0 am

3.0,2 Mm

13. Kakue 371eKTpOHBI 00J1a1a10T 00JbIIEH pa3pemiaonieil crnoco0HOCTBHIO AJIsl MOJTyYeHHs
H300pa’keHus1 MOBEPXHOCTH o0pa3ua ¢ nomoubw POM?

1. BropruuHbIE

2. OTpa)KCHHbIC

3. IOTJIOIIEHHbIE

Bormpocs! k Tecty Ne 3:

TEMA: «Cxanupyomasi 30H10Basi MUKPOCKOIHUSD)

1. Cxanupywomas 30u10Bass Mukpockonus (C3M) —3to

1. COBOKYIHOCTH 3JIEKTPOHHO-30HIOBBIX METO/I0B HCCIIEIOBAHUSI MUKPOCTPYKTYPhI TBEP/IbIX Tell,
UX JIOKQJIbHOTO COCTaBa U MUKPOIOJIEH C IIOMOIIBIO AIEKTPOHHOIO ITy4YKa

2. uccienoBaHue MOPQOJIOTUU U JIOKATbHBIX CBOMCTB MOBEPXHOCTH TBEPJIOTO Tella C BBICOKUM
MPOCTPAHCTBEHHBIM PA3PEIICHUEM C IIOMOIIBIO CTIEIUATBLHBIM 00pa30M MIPUTOTOBICHHBIX 30H/I0B
B BUJIC UTJT

3. UccIeI0BaHMs MUKPOCTPYKTYPBI TBEPABIX TEJ, UX JIOKAJILHOT'O COCTaBa C IOMOIIBIO TPUOOPOB
OCHAIIIEHHBIX COBPEMEHHOM 3JIEKTPOHUKON

2. HccaenoBanue MHKpopeabeda IMOBEPXHOCTH H ee JOKAJBHBIX cBoiictTB B C3M
NPOBOJIUTCS € NOMOIIHIO

1. myuka cBeta

2. BEKTPOHHOTO 30HAa

3. 30H7a B BUJIE UTJIBI

3. Ckanupyoumii TYyHHeJIbHbIH MHKPOCKOI — 3TO

1. MuKpockoIl, IpUHIKI pabOThl KOTOPOI'O OCHOBAH HA PETUCTPALIMU CHIIOBOTO B3aMMOEHCTBHS
MEK1y TOBEPXHOCTBIO UCCIEAYEMOro 00pasla 1 30H10M

2. MUKPOCKOII, B KOTOPOM J1JIsl OTY4€eHUs HH(POPMAIIUU O CBOMCTBAX OBEPXHOCTH HUCIIOJIb3YETCS
AIIEKTPUUYECKOE B3aUMO/JICHCTBUE MEX/1Y 30HIOM M 00pa3oM

3. MHKPOCKOII, TPUHIHAIT pa60TLI KOTOPOro OCHOBAH Ha SABJICHHUH TYHHCIUPOBAHUA J3JICKTPOHOB
yepe3 y3KHil MOTeHIHAIbHBIA 6aphep MEKAY METAJUIMYECKUM 30HI0M U MTPOBOJISAIIUM 00pa31ioM
BO BHEIIIHEM DJIEKTPUYECKOM I10JIe

4. MUKpPOCKOII, B KOTOPOM JUIsl IOJYy4YeHUsI UH()OPMAIMK O CBOMCTBAX MOBEPXHOCTHU UCIIOIB3YETCS
MarHUTHOE B3aUMOJEHCTBUE MEX/y 30HAOM U 00pa3oM

4. ATOMHO-CIJI0BOII MUKPOCKOII — 3TO

1. MUKPOCKOII, IPUHIIUT pa0OTHI KOTOPOTO OCHOBAH HA PETUCTPAIIMU CUIIOBOTO B3aUMOICHCTBUS
MeX1y ITOBEPXHOCTBIO UCCIIEAYEMOT0 00pasiia U 30H0M

2. MUKPOCKOII, B KOTOPOM JIJIs IIOTY4YeHUs HH(GOPMAIIUU O CBOMCTBAX TOBEPXHOCTHU HCIIONB3YETCs
AIIEKTPUYECKOE B3aMMOJICHCTBIE MEXAY 30HA0M U 00pa31ioM



3. MHKPOCKOII, IPUHIHIT PabOThl KOTOPOT'O OCHOBAH Ha SIBIICHUH TYHHEJIUPOBAHUS 3JICKTPOHOB
yepe3 Y3KUi NOTEHIIMANbHBIN 0aphep MeXAy METATTHYECKUM 30HI0M U MPOBOIAIINM 00pa3lioM
BO BHEILIHEM DJIEKTPUUYECKOM I10J1€

4. MUKPOCKOII, B KOTOPOM JIJIsl OTY4eHUs HH(GOPMAIIUU O CBOMCTBAX MOBEPXHOCTH HCIIOJIb3YETCS
MarHMTHOE B3aUMOJICHCTBUE MEKY 30HIOM U 00pa3LoM

5. D1eKTPOCHI0BOI MUKPOCKOII — 3TO

1. MUKpOCKOTII, TPUHIIHIT paOOTHI KOTOPOTO OCHOBAH HA PETHCTPAIIMU CHIIOBOTO B3aUMOICHCTBHSA
MEK/1y TOBEPXHOCTHIO UCCIIEIYyEeMOro 00pasua 1 30H10M

2. MUKPOCKOII, B KOTOPOM JUIS TTOJTy4eHHUSI HHPOPMAIMK O CBOWCTBAX IIOBEPXHOCTH UCTIONIB3YETCS
HIIEKTPUUECKOE B3aUMOJICHCTBIE MEXKAY 30HI0M U 00pa3nom

3. MHKPOCKOII, IPHHIUIT PadOTHl KOTOPOrO OCHOBAH Ha SBICHUM TYHHEIHPOBAHUS JIEKTPOHOB
yepe3 y3KHi MOTeHIUABHBINA Oaphep MEKAY METAJUIMYECKUM 30HI0M U MPOBOJISIINM 00pa3oM
BO BHEIITHEM 3JICKTPHUYECKOM I10JIe

4. MHKpPOCKOII, B KOTOPOM JUIsl TOJY4YEHUsI HH()OPMAIIMH O CBOHCTBAX MOBEPXHOCTH UCIIOIB3YETCS
MarHUTHOE B3aMMOJICHCTBIE MEKIY 30HI0M U 00pa3iom

6. MarHuTHO-CHJI0BO MMKPOCKOI — 3TO

1. MuKpoOCKoOII, TPUHIUIT PAOOTHI KOTOPOTO OCHOBAH HA PETUCTPAIIMU CHIIOBOT'O B3aUMOJICHCTBUSA
MEX1y TTOBEPXHOCTBIO UCCIIEAYEMOT0 00pasiia U 30H10M

2. MHKPOCKOII, B KOTOPOM JUJIsl TOTTY4YEeHUsI HH()OPMAIHH O CBOMCTBAX MOBEPXHOCTH MCIIOJIB3YETCS
ANEKTPUYECKOE B3aUMOJICHCTBUE MEXKY 30HIOM U 00pa3oM

3. MHKPOCKOII, TPUHIHAIT pa60TBI KOTOPOIro OCHOBAH Ha SABJICHMU TYHHCIHWPOBAHUA 3JICKTPOHOB
yepe3 y3KHil MOTEHIHAIbHBIN 0apbep MEX1y METAJUTMUECKUM 30HJIOM U MPOBOASIINM 00pa3liomM
BO BHEIITHEM AJICKTPUYECKOM T10JIe

4. MUKPOCKOII, B KOTOPOM JIJIs OTY4eHUS HH(GOPMAIIUU O CBOMCTBAX MOBEPXHOCTH HUCIIONIb3YETCS
MarHuTHOE B3aUMOJICHCTBUE MEXKY 30HIOM U 00pa3iioM

7. N300paxkeHue peijbeda MOBEePXHOCTH B CKAHMPYIOLEM TYHHEJIbHOM MHMKPOCKOIE NMPH
HCCJIeNOBAHNHU 00pa3la ¢ MUKpopeabedom popmMupyercst

1. MCTOJOM MMOCTOAHHOTI'O TYHHCJIBHOTO TOKa

2. METOJIOM MOCTOSIHHOM BBICOTBI

3. METOJIOM MOCTOSIHHOM CHJIBI

8. U300paxeHue peibeda MOBEePXHOCTH B CKAHMPYIOLIEM TYHHEJIbHOM MHMKPOCKOIE NPH
HCCJICJOBAHMH 00pa31a ¢ aTOMAPHO IV1aK0H MOBEPXHOCThIO (hopmupyercs

1. MCTOJOM MMOCTOAHHOI'O TYHHCJIBHOTO TOKa

2. METOJIOM MOCTOSIHHOM BBICOTBI

3. METOJIOM MOCTOSIHHOM CHJIBI

9. B cKkaHMPYIOIIUX TYHHEJBHBIX MHKPOCKONAX HMCHOJB3YHOTCS 30H/bI, H3TOTOBJEHHBbIE
MeTOA0M

1. 2JIEKTPOXUMHUYECKOTO TPaBJICHUS BOIbPPAMOBOI MPOBOJIOKH

2. mepepe3aHueM TOHKOU MPOBOJIOKH C IIOMOIIbI0O OOBIKHOBEHHBIX HOXKHUI]

3. TOHKOH 3aTOYKH

10. KoHTakTHBIH pe:kuM padoThbl AaTOMHO-CHJIOBOT0 MUKPOCKONA — 3TO

1. paccrosiHMe OT WIJIBI KaHTWJIEBEpa 10 oOpaslia COCTaBISET MOpSAAKAa HECKOJNBKHX JECATBIX
HaHOMeETpa

2. KaHTWJIEBEP C IOMOUIbIO MbE30OKPUCTAIIIA KOJIEONETCS HaJ] U3ydyaeMoll IHOBEPXHOCTBIO C
aMILIUTYI0M ~2 HM

3. uria KaHTUJIeBepa B HIDKHEH TOUKe CBOMX KOJeOaHMM clierka KacaeTcs IOBEpXHOCTH 00pa3ia



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

1. paccrostHEEe OT WTJIBI KaHTHIIEBEpa JO o0Opa3lia COCTaBJISET MOPSAKa HECKONbKHX ICCSTHIX
HaHOMeETpa

2. KaHTHWJIEBEpP C TMOMOIIbIO MbE30KPUCTAIIA KOJIEONEeTCS HaJ M3y4aeMON IMOBEPXHOCTHIO C
aMIUTUTYJI0ON ~2 HM

3. urja KaHTWIeBepa B HIDKHEH TOYKE CBOMX KOJIEOaHUH Cllerka KacaeTcsi IOBEPXHOCTH 00pasia

12. IlonyKOHTAKTHBII pe:KMM padoThl ATOMHO-CHJIOBOT0 MHUKPOCKOIA — ITO

1. paccrosiHMe OT MIVIBI KaHTWJIEBEpa OO oOpas3la COCTaBISET MOpsAAKAa HECKOJIBKHX JIECATHIX
HaHOMETpa

2. KaHTWIEBEP C IOMOUIbIO MbE30KpHUCTAIA KOJIEOJeTCcs Haj M3y4aeMOil MOBEPXHOCThIO C
aMIUIUTYI01 ~2 HM

3. urna KaHTUJIeBepa B HUKHEH TOUKe CBOMX KojeOaHMM cllerka KacaeTcsi IOBEpXHOCTH o0pa3a

13. [ns wucciaeaoBaHusi AUNIEKTPUYECKHX CBOWCTB 00pa3smoB B 3JIEKTPOCHUJIOBOM
MHKPOCKOIE MPUMeHSIeTCsI

1. OTHOMIPOXO/IHAS. METOMKA — PUKCHPYIOTCS U3MEHEHUSI aMILUIATY/Ibl KOJICOaHUH KaHTUIIEBEPa,
KOTOpBIC CBSI3aHBI C W3MEHEHHWEM EMKOCTH CHCTEMBI 30H]-00pasell BCIEIACTBHEC W3MCHEHUS
JUBJICKTPUYECKUX CBOMCTB 00pasiia

2. ABYXTPOXOIHAS METOAUKA: IEPBBINA MPOXO — CHUMALSTCS H300pakeHne pesbeda MoBEPXHOCTH
o0pasiia, BTOpOi Npoxol — (PUKCHPYIOTCS WM3MEHEHHsI aMIUTUTYAbl KoJIeOaHWW KaHTUIIEBEpa,
KOTOpBIC CBSI3aHBI C W3MEHEHHWEM EMKOCTH CHCTEMBI 30H]-00pa3ell BCIEACTBHEC W3MCHEHUS
JMBJICKTPUYECKUX CBOMCTB 00pasia

3. IBYXIpPOXOJHAS METOIWKA: IEPBBIA MPOXOM — (UKCHPYIOTCS HW3MEHEHUS aMIUIATYIbI
KOJICOAHUW KaHTWIIEBEPa, KOTOPHIE CBSI3aHbl C M3MEHEHUEM EMKOCTH CHCTEMbI 30HI-00pasell
BCJIC/ICTBUC W3MEHEHHS JUAICKTPUYCCKUX CBOKMCTB 00pasla, BTOPOW TMPOXOA — CHHMACTCS
n3o0paxenue penbeda moBepxHocTH oOpasia

14. MarHuTo-cujioBoe n300pakeHne NMOBEPXHOCTH 00pa3l0B, HMEIOUIUX c1a00 pPa3BUTHIN
peabed noBepxHocTH, Gopmupyercs

1. Mo MeToly MOCTOSIHHOM BBICOTHI, IPU 3TOM (PUKCHpYeTCs BeNWYMHA U3ruba KaHTUIeBepa, 3a
CYET CHJIBI MAarHUTHOT'O B3aUMOJIEHCTBUS 30H1a ¢ 00pa3oM

2. MO JABYXIIPOXOAHOM MeETOJMKE: MEpBBIM MPOXOJ — CHUMAaercs H300paxkeHue penbeda
MOBEPXHOCTU 00paslia, BTOPOH MpoxoJ — (UKCUPYIOTCS H3MEHEHUs u3ruda KaHTHIIEBEpa
CBSI3aHHBIE C HEOJHOPOJHOCTHIO MArHUTHBIX CHJI, AEUCTBYIOLIMX Ha 30HJ CO CTOPOHBI 00pa3ia
3. 1Mo JABYXNIPOXOJAHOW METOJMKE: MEpBbI MNpoXoA — (QUKCUPYIOTCS HW3MEHEHUs u3ruda
KaHTHJIEBEpa CBA3aHHBIE C HEOJHOPOJHOCTHIO MAarHUTHBIX CHJI, JEHCTBYIOIIMX Ha 30HJ CO
CTOPOHBI 00pasiia, BTOPOH MPOX0J1 — CHUMAETCSI M300pakeHue pebeda MoBepXHOCTH 00pasia

15. Maruuro-cujioBoe u300pa;KeHHe MOBEPXHOCTH 00pa3lNo0B, HMENIUX C CHJIBLHO
Pa3BHUTHIM pesibedoM MOBEPXHOCTH, hopMuUpyeTcs

1. mo MeToly MOCTOSSHHOM BBICOTHI, IPH 3TOM (PUKCHpYETCs BeIMUMHA M3ruda KaHTUIIEeBepa, 3a
CYET CUJIbl MATHUTHOTO B3aMMOIEHUCTBH 30HAa C 00pa3LioM

2. 1o JBYXIIPOXOJHOM METOAMKE: MEpBbI MpoXoa — CHHUMaeTcs H300paxkeHue penbeda
MOBEPXHOCTU 00pasna, BTOPOW MpoxoJ — (PUKCHPYIOTCS M3MEHEHHsT W3ruba KaHTHIIEBepa
CBSI3aHHbBIE C HEOTHOPOAHOCTHI0O MAarHUTHBIX CUJI, JEMCTBYIOLIMX Ha 30H/ CO CTOPOHBI 00pa3ia
3. 1o JBYXNPOXOJHOW METOAMKE: IEpBBIH NPOXOa — (QUKCHPYIOTCS HW3MEHEHHMs H3rubda
KaHTHUJICBCpA CBA3aHHBIC C HCOAHOPOJHOCTHIO MAarHUTHBIX CHII, HCfICTByI—OHIHX Ha 30HA CO
CTOPOHBI 00pa3ia, BTOPOil MPOX0J] — CHUMAeTcs H300pakeHue penabeda MoBepXHOCTH 00pa3ia

16. 30HA 1J1s1 MATHUTO-CHJIOBOI0 MUKPOCKOIA NPEACTABAsAET c000ii



1. uraa 30812 NOKpHITA CII0EM (eppOMarHUTHOIO MaTepuasa
2. Uria 30H7a MOKPBITA CI0EM TOKOIPOBOJSAIIEE TOKPBITHE
3. uria 30H/1a U3rOTOBJICHA U3 BOJIL(PPAMOBOI IPOBOJIIOKU

17. 3oH1 1J151 3JIEKTPOCHJIOBOT0 MUKPOCKOINA MPeEACTABJIAET COO0M
1. urna 3082 MOKpbITa clloeM (PeppOMarHUTHOTO MaTepuaa

2. urjia 30H7a MOKPbITa CJIOEM TOKOIPOBOIAIIEE TOKPHITHE

3. urna 30H/1a U3rOTOBJIEHA U3 BOJIb(PPAMOBOI MPOBOIOKH

18. 3ongoBasi iurorpadus — 310

1. mony4yeHue OTTHCKA C COBEPIIEHHO TIKON MOBEPXHOCTHU C TTOMOIIBIO KPACKU

2. co3aHMe Ha MOBEPXHOCTH 00paslia 3apaHee 3a/laHHBIX CTPYKTYpP C HAHOMETPOBBIM YPOBHEM
MPOCTPAHCTBEHHOT'O Pa3pelICHUs MPU MOBBIILIEHHOM YPOBHE B3aUMOCHCTBUS MEXIY 30HIOM U
obpasrom

3. BUJI TIeUaTHOU TpaduKu, OOBIYHO OTHOCHMBIN K TPaBIOpe (XOTSI IPUEMBI TPABHPOBAHKS B HEM
OTCYTCTBYIOT), IPU KOTOPOM HM300paK€HHE MeYaTaeTcs ¢ INIOCKOM MOBEPXHOCTH KaMHS

Bomnpocsl k Tecty Ne 4:
TEMA: «PeHTreHOBCKHE METObI HCCJICTOBAHU

1. PeHTreHOBCKHE JIy4YH — 3TO

1. asieKTpoMarHuTHbIE BOJIHBI B quamna3one ot 0,1101 A

2. 3JIeKTPOMAarHUTHBIE BOJHBI B AnanasoHe ot 100 10 0,01 A
3. uH(ppakpacHbIC BOJTHBI

2. CJIOMIHOM PEHTreHOBCKHH CIIEKTP BO3HUKAET

1. B pe3ynbraTe TOPMOKEHUSI YCKOPEHHBIX 3JIEKTPOHOB AJIEKTPOCTATUYECKUM I10JIEM aTOMHOI'O
A]ipa ¥ aTOMHBIX 3JIEKTPOHOB BEUIECTBA aHO/A

2. TIp¥ BBIOMBAHHH 3JIEKTPOHA OJTHOTO U3 BHYTPEHHHUX CIIOEB aTOMa € TIOCIEIYIONUM TIEPEXOI0M
Ha 0CBOOOUBIIIYIOCS OPOUTY AJIEKTPOHA C KAKOTO-THOO BHEIIHETO CIIOS

3. U3Iy4eHHEM, KOTOPOE HCITYCKAIOT aTOMBI

3. XapakTepucTuyecKuii peHTTeHOBCKHIi CIIEKTP BO3HUKAET

1. B pe3ynbraTe TOPMOXKEHUSI YCKOPEHHBIX AJIEKTPOHOB AIEKTPOCTATUUECKUM TMOJIEM aTOMHOTO
SJIpa ¥ aTOMHBIX JJICKTPOHOB BENIECTBA aHOAA

2. mpu BRIOMBAHUU JIEKTPOHA OAHOTO U3 BHYTPEHHUX CIIOEB aTOMa C IOCTIEAYIONUM TEePEX0A0M
Ha 0CBOOOMBIITYIOCSI OPOUTY JIEKTPOHA C KAKOT0-JINOO BHEITHETO CIIOS

3. U3Iy4eHUueM, KOTOPOE UCITYCKAIOT aTOMBI

4. PeHTreHOCTPYKTYPHBIH aHAJIM3 — 3TO

1. METOMO, I/ICHOHI)3yIOIIIPII>'I PEHTICHOBCKUE CIICKTPbI 3JICMCHTOB [JIA XHUMHYCCKOI'O aHaJIn3a
BEIIECTB

2. METOJbl HCCIENOBAHMS CTPYKTYpPHl BEHIECTBA II0 PACHPENEIICHHIO B IPOCTPAHCTBE U
MHTEHCUBHOCTSIM PacCEesHHOTO Ha aHATM3UPYEMOM 00BEKTE PEHTT€HOBCKOTO U3IyYECHHUs

3. COBOKYITHOCTb METO/I0B Ka4eCTBEHHOI'O M KOJMUYECTBEHHOI'O OMNpEJENICHUs cOCTaBa O0OBEKTA,
OCHOBAaHHAas HAa U3YYECHUHU CIIEKTPOB B3aUMOJIECHCTBUSA MaTEPUU C U3TyYEHUEM, BKIIIOYAsl CIIEKTPbI
SJICKTPOMArouTHOI'O MU3JIYYCHHUA, aKYCTUUCCKHUX BOJIH, paCHpCaAcICHUA 10 MacCaM U SHEPTHUAM
AJIIEMEHTAPHBIX YACTHII

5. PEHTIreHOCIIEKTPAJIbHbINH AHAJIN3 — 3TO
1. METOM, HCHOHB3YIOIIIHI>'I PEHTICHOBCKUE CIICKTPbI 3JICMCHTOB JJIsI XHUMHUYCCKOI'oO aHalin3a
BEIIECTB



2. METOHbl MCCIEAOBAHUS CTPYKTYPbl BEUIECTBA IO PACHPEACNICHUI0O B IMPOCTPAHCTBE U
MHTEHCUBHOCTSIM PACCESHHOTO Ha aHATU3UPYEMOM 00BEKTE PEHTTEHOBCKOTO U3JTy4EHUs

3. COBOKYITHOCTh METOJ0B Ka4eCTBEHHOI'O M KOJMUYECTBEHHOTO OMpEAETICHHUs COCTaBa 00BEKTa,
OCHOBaHHAasl Ha U3YYEHHUH CIIEKTPOB B3aWMOJECHCTBUSA MaTEPUU C U3TyUYEHUEM, BKIIFOYAsl CIIEKTPbI
AJIEKTPOMAarHUTHOTO W3JIY4YEHMs, aKyCTUUECKUX BOJIH, PACIPEAEICHUS 110 MaccaM U DHEPIUSIM
3JIEMEHTApHBIX YACTHUII

6. B peHTTeHOCTPYKTYPHOM aHa/IN3e NPUMEeHsIeTCs

1. TOJIBKO CIUIOIIHOM PEHTI€HOBCKUN CIEKTP

2. TOJIBKO XapaKTEPUCTUYECKUN PEHTIC€HOBCKUH CIIEKTP

3. CIUIOIIHOM U XapaKTEPUCTUUECKUIM PEHTTEHOBCKUE CIIEKTPhI

7. B peHTreHOCNIeKTPAaJbHOM aHAJIH3€e IPUMEHsIeTCs

1. TOBKO CIUIONIHOW PEHTT€HOBCKHM CIIEKTP

2. TOJIKO XapaKTePUCTUYECKUN PEHTI€HOBCKUM CIIEKTP

3. CIJIOIIHOM M XapaKTePUCTUUECKUI PEHTTEHOBCKHE CIIEKTPbI

8. Metoa Jlays 3ak/iouaercs

1. B CBbEMKEC HCITOABUKHOT'O MOHOKpI/ICTaJIJIa B CINIOIIIHOM CHGKTpe

2. B CBhEMKE Bpamjamomierocs (Kadarollerocs) MOHOKpHUCTalsla B THapaieIbHOM Iy4Ke
XapaKTepI/ICTI/ILIGCKOFO I/IBJIyT-IeHI/ISI

3. B CbEMKE HEMOJBIKHOTO MOHOKpHUCTA/ZIa B IIUPOKO  PaCXOJsIIeMCS  ITyuKe
XapaKTepI/ICTI/ILIGCKOFO I/IBJIyT-IeHI/ISI

4. B cheMKe MOJMKPUCTAIIIMYECKOrO arperata (Hampumep, MOpoIlKa) B MapauIeTbHOM MyYKe
XapaKTepI/ICTI/ILIeCKOFO I/I3JIy‘IeHI/I$[

9. Metoa BpalieHHs 3aKJ/JII049aeTCs

1. B cheMKe HEMOABUKHOTO MOHOKPHUCTAJIA B CIJIOLITHOM CIIEKTpPE

2. B CBEMKE Bpallaromierocs (Kayaromierocs) MOHOKpHUCTAIa B TMapaJUyieIbHOM IyYKe
XapaKTEePUCTHUECKOTO U3ITYUYEHUS

3. B CbEMKE HENOJBWKHOTO MOHOKpHUCTallla B IIHPOKO PACXOJALIEMCS  ITy4Ke
XapaKTEePUCTHUECKOTO U3ITYUYEHUS

4. B cheMKe MOJMKPUCTAIIMYECKOrO arperata (HampuMmep, MOpollKa) B NapauIeTbHOM MyYKe
XapaKTEePUCTHUECKOTO U3ITYUYEHUS

9. Metoa KocceJst 3aK/iiouaercs

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

2. B CBhEMKE Bpallamomerocs (Kadarollerocs) MOHOKpUCTAJIa B TMapalieIbHOM ITy4Ke
XapaKTepI/ICTI/I‘IGCKOFO I/ISJ'IyLICHI/IH

3. B CbEMKE HENOJABMXHOTO MOHOKpUCTAUIAa B IIMPOKO PACXOISAIIEMCS  Iy4Ke
XapaKTepI/ICTI/I‘—IeCKOFO I/I3J'IyT-IeHI/I$[

4. B cCheMKe MOJHMKPUCTALTUYECKOTO arperata (HampuMep, MOpOIKa) B MapajljieIbHOM MydKe
XapaKTepI/ICTI/I‘—IeCKOFO I/I3J'IyT-IeHI/I$[

10. MeTon dedas-Lleppepa 3akiarouaercs

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

2. B CBhEMKE Bpamlaromerocs (Kadaroolerocs) MOHOKpUCTaJIa B TMapayieIbHOM ITy4Ke
XapaKTEPUCTUUECKOTO U3TyUECHUS

3. B CbEMKE HEIIOABUMIXXHOT'O MOHOKpHCTaJlJIa B IIUPOKO pacxoadamemMcs ITy4Ke
XapaKTEPUCTUUECKOTO U3TyUEHUS

4. B Chb€MKE MOJUKPUCTAIUIMYECKOTO arperarta (Hampumep, MOpoIIKa) B MapauIeIbHOM ITyJKe
XapaKTEPUCTUUECKOTO U3TyUEHUS



11. MuUKpOpeHTIreHOCTIeKTPAJIbHBIN AaHAJIN3 N03BOJISIET ONpPeaeIUTh
1. XUMUYECKUI COCTaB UCCIIEAYEMOr0 00pasia

2. JOKaJIbHBII XUMUYECKHI COCTaB B HCCIIEAYEMOM 00pasiie

3 (a3oBbIil cocTaB MCCIEAYEMOTo 00pasia

4. cTpyKTYpY HcclieyeMoro odpasua

12. KayecTBeHHbII MUKPOPEHTI€HOCTIEKTPAJIbHbII aHAJIN3

1. MO3BOJIIET YCTAHOBUTH HAIMYKUE TOTO WJIM MHOTO 3JIEMEHTA B UCCIIeayeMOoM pode

2. ompezenseT KOJIWYECTBO 3JIEMEHTa B 00paslie MyTeM CpaBHEHHsI KPUBBIX WHTEHCHUBHOCTEH,
CHSTBIX C 00pasia u 3Tanona, coaepxkamiero 100 % aHanmM3upyemMoro sJieMeHTa

3. MO3BOJISIET TOYHO ONPEIECIUTh XUMUUECKUNA COCTaB MUKPOOOBHEMOB BEIIECTBA

13. Kosim4ecTBeHHbII MUKPOPEHTI€HOCTIEKTPAJbHbIN aHAJIN3

1. ompenensieT KOJIMYECTBO 3JEMEHTAa B 0o0Opaslle MyTeM CPaBHEHUS KPUBBIX WHTCHCHBHOCTEH,
CHSTBIX C 00pasia u 3TanoHa, coaepxkamiero 100 % aHanu3upyemMoro sjieMeHTa

2. IO3BOJISICT YCTAHOBUTH HAJTMYKME TOTO MIIM MHOTO DJIEMEHTA B HCCIIEAYeMOi mpobe

3. MO3BOJISIET TOYHO OMPEEIUTh XUMHUECKUI COCTaB MUKPOOOBHEMOB BEIIIECTBA

14. IToayko/In4eCcTBEeHHbI MUKPOPEHTIeHOCTIEKTPAJIbHBIN aHAJIN3

1. mo3BoOJIIET YCTAaHOBUTH HAJIMYKME TOTO WJIM MHOTO JIEMEHTA B MCClIeAyeMOH Ipooe

2. ompezenseT KOJIWYECTBO JIEMEHTa B 00paslie MyTeM CPaBHEHHsI KPUBBIX WHTEHCHBHOCTEH,
CHATBIX ¢ 00pa3ua u 3TajoHa, cogepxkamiero 100 % ananuzupyemMoro 3jieMeHTa

3. MO3BOJISIET TOYHO OMPEIEIUTh XUMHUECKU COCTaB MUKPOOOBHEMOB BEIIECTBA

Bompocs! k TecTy Ne 5:

TEMA: «MexaHnuecKkue cBOMCTBA»

1. Mexann4yeckne CBOMCTBA ONPee/IsIIOT NOBEICHHE MAaTepHaJia;
1. mox nelicTBMEM NPWIOKEHHBIX BHEIIHUX HArpy30K

2. moj AeMCTBUEM NPUIIOKEHHBIX BHYTPEHHUX HArPY30K

3. mojx AelicTBUEM MEXaHUYECKOM 00paboTKK MaTepuasna

2. CtaTnyecKne UCTIBITAHUS MPEIyCMATPUBAIOT

1. MeAsIeHHOE U TUTABHOE YBENIMYEHHE HAarpy3KH Ha o0pasel]
2. pe3koe MpUII0KEHUE Harpy3Ku K o0pasiy

3. MUKINYecKoe (3HaKOMepeMEHHOE) HarpyKeHue

3. luHaMu4YeCKUe HCTIBITAHUS NMPeLyCMAaTPUBAIOT

1. MelUIeHHOE U JIaBHOE YBEIMUYEHHE HAarpy3KH Ha o0pasern
2. pe3Koe NPUII0KEHUE Harpy3KH K 00pasily

3. HUKINYecKoe (3HaKONepeMEHHOE) HarpyKeHue

4. [IukJIN4YeCKHe UCTIBITAHUSA NPEeyCMATPUBAIOT

1. MeJUIeHHOE U IJIaBHOE YBEIMUYEHHE Harpy3KH Ha oOpaser]
2. pe3Kkoe IpUII0KEHNE Harpy3Ku K o0pasiy

3. nuKIIMYeckoe (3HaKOMEepeMEHHOE) Harpy>KxeHue

5. K craTn4ecKMM HCIIBITAHUSIM OTHOCHTCSI:
l. ncnipITaHMe HA yIApHYIO BA3KOCTh
2. CIIBITAaHUE Ha PaCTsHKEHUE



3. UCHIBITAaHUE HA YCTAJIOCTHOE pa3pyLICHUE

6. K nmHaMnyecKkuM HCIBITAHUSIM OTHOCHTCS:
1. ucnibITaHNE HA yJAPHYIO BSI3KOCTh

2. UCIBITaHUE Ha PaCTsHKEHUE

3. UCIIBITAHUE HA YCTAJIOCTHOE Pa3pyLICHHUE

7. K muKJIM4YeCKHM HCIIBITAHUSM OTHOCHUTCS:
1. ucnplTaHue Ha yAapHYIO BA3KOCTh

2. UCTIBITAHUE HA PACTSHKCHUE

3. UCIIBITaHUE HA YCTAJIOCTHOE pa3pylleHue

8. Onpenenenne TBEpAOCTH OTHOCHTCS
1. K cTaTUYECKUM HCIBITAHUSIM

2.K JUHaAMHUYCCKHUM HUCIIbITAHUAM

3. K HIMKIMYECKUM HCIBITAHUSAM

9. U3mepeHne TBepAOCTH 0 BpuHe/II0 BO3MOKHO JISI MATEPUAJIOB

1. Manoi u cpeHel TBEPIOCTH

2. CpeliHel U BBICOKOM TBEPAOCTH

3. oT Masoi 10 BBICOKOM TBEPJOCTHU

4. TOHKUX TTOBEPXHOCTHBIX CJIOEB, a TAK)KE MAaTEPUAJIOB C OUYEHb BHICOKOW TBEPIOCTHIO

10. U3mepenne TBepaocTu no PokBeily BO3MOKHO /IS MATEPHATIOB

1. Mano# u cpeHel TBEPIOCTH

2. CpeiHel U BBICOKOM TBEPAOCTH

3. oT Masoi 10 BBICOKOM TBEPAOCTHU

4. TOHKMX MOBEPXHOCTHBIX CJIOEB, a TAKKE€ MAaTEPUAJIOB C OUEHb BBICOKOW TBEPOCTHIO

11. U3mepenne TBepaoCcTH MO BHKKepcy BO3MOKHO /151 MATEPHAJIOB

1. Manoii u cpeHen TBEpAOCTH

2. cpeaHel U BBICOKOM TBEpIOCTH

3. oT Masoi 10 BBICOKOM TBEPAOCTU

4. TOHKUX ITIOBEPXHOCTHBIX CJIOEB, a TAK)KE MaTEPUAIIOB C OYEHb BHICOKON TBEPIOCTHIO

12. B ka4ecTBe HHACHTOPA UCIOJIL3YeTCH YeThIPpEeXIPAaHHAS A IMa3Hasi MUPaAMHUia B MeTo/e
HU3MepeHus TBepA0CTH

1. mo bpunemno

2. no Pokgemny

3. no Bukxkepcy

13. B kakom mMeTo/1e M3MepeHHs TBEPAOCTH HUCIO0JIb3YeTCH B KauecTBe HHACHTOpA
aJIMa3HbIH KOHYC

1. no bpunemno

2. no Poxsemny

3. no Bukxkepcy

14. B xakoM MeTO/e H3MepeHUsl TBEPAOCTH HCIOJIb3YyeTCs B KauecTBe MHAEHTOpa
aJIMa3HbIH KOHYC

1. mo bpunemno

2. no Poksemny

3. no Bukxkepcy



15. B kakoM MeTo/1e U3MepeHHus TBEPAOCTH UCIOJIb3YeTCs B KayecTBe HHAECHTOPA CTAJIbLHOM
3aKaJieHHbIN apuk guamerpom D=2,5; S uim 10 mm

1. mo bpunemito

2. no Pokgemny

3. no Bukkepcy

16. TBepaocTh — 310

1. HanpsbKeHue, COOTBETCTBYIOIIEE MAKCUMAIILHON HAarpy3ke, KoTopasi mpeiecTByeT
paspyiieHnro odpasia

2. CBOWCTBO MaTepHalia CONPOTHBISATHCS IIACTUIECKON JeOpMalliu P BIABIMBAHUU B €TO
MMOBEPXHOCTh TBEPJIOTO TeJa

3. COCOOHOCTH MaTepraa MOTJIoMATh MEXaHUIECKYIO SHEPTHIO B IIpoliecce 1eopMUpOBaHUS
W pa3pylIeHus Mo ICUCTBUEM yJIapPHOU HArpy3KH

17. YaapHasi BA3KOCTb — 3TO

1. pabora, 3aTpadeHHas Ha pa3pyiieHne 00pasia, OTHECCHHAS K IUIOMIAIN Pad0Uero MomepeaHoro
cedyeHust oopasma

2. HampshKeHHE, COOTBETCTBYIOIIEE MAaKCHUMaJIbHOM Harpy3ke, KOTOpass NpeIIIeCTBYET
pa3pylieHuo oopasia

3. pa3pyllieHue MeTajuia Mol AeHCTBUEM 3HAKONEPEMEHHBIX HArPYy30K

18. ITopor XJIaIHOJIOMKOCTH — 3TO

1. Temneparypa (MHTEpBaJl TEMIIEPATYP), IPU KOTOPOH MPOTEKAET UCIBITAHHUE

2. temneparypa (MHTEpBal TeMIlepaTryp), IpU KOTOPOM IPOUCXOJIUT MEPEXO0J OT BA3KOrO
paspyLeHHst K XpYIIKOMY

3. Ttemmneparypa (MHTEpBaJ TeMIlepaTyp), NPU KOTOPOM IPOUCXOTUT MEPEXOi OT XPYIKOro
pa3pyLIeHHs K BI3KOMY

19. BsiskoMy pa3pylICHHIO COOTBETCTBYET

1. u3nom ¢ 6yecTAMMUM, KPUCTAIUIMYECKUM CTPOESHUEM

2. W370OM C HaJIM4YMeM odYara pa3pylIeHHs, 30HbI MOCTENEHHOT0 COOCTBEHHO YCTaJIOCTHOIO
Pa3sBUTHUA U 30HBI 1OJIOMA

3. U3710M, UMEIOLINI MaTOBOE, BOJIOKHUCTOE CTPOEHUE

20. Xpynkomy pa3pyumieHHIO COOTBETCTBYeT

1. u3nom ¢ 6yeCTAMMUM, KPUCTAIUTMYECKUM CTPOEHUEM

2. W37OM C HaJIM4YMeM odYara pa3pylIeHHs, 30HbI MOCTENEHHOT0 COOCTBEHHO YCTaJIOCTHOIO
Pa3sBUTHUA U 30HBI 1OJIOMA

3. U3710M, UMEIOLINI MaTOBOE, BOJIOKHUCTOE CTPOEHUE

21. Ilpeaes BLIHOCJAUBOCTH — 3TO

1. MakcuMasIbHOE HaIpsHKEHUE, IPU KOTOPOM 00pasell He pa3pyliaeTcs nociae 0€CKOHEUHOTO UTN
3aJJaHHOT'O YMCJIA IIUKJIOB HArPy>KEHUS

2. HampspKeHWE, COOTBETCTBYIOIIEE MAaKCHUMaJbHOW Harpy3ke, KOTopas MpEeauIeCTBYET
pa3pylieHno oopasia

3. CBOMCTBO MaTepuaya CONpPOTUBIATHCS IIACTUYECKON AepopMalii IpyU BAABIMBAHUU B €0
MOBEPXHOCTh TBEPJOTO Tea

Temsl g pedepara
- Knnaccugukanus MarepuanoB 1 0COOEHHOCTH HCCIIEI0BAHUS PA3IMYHBIX MATEPHUAJIOB.




- Hepazpymaromue Meroasl KOHTPOJS (BU3yallbHO-ONTHYECKUW, PEHTIEHOBCKAs U
ramma-ae()eKTOCKONMs, YIbTPa3BYKoOBas Ne()EeKTOCKONMUS, KalmuUIApHbIE METOJbl KOHTPOJIA,
MarHUuTHBIE METO/Ibl HEPA3PYIIAIOIIETO KOHTPOJIA).

- CnekTpanabHbIE METO/IbI AHAJINA3A.



Hpuioxenne 2

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

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramum:

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 MUKPOCKOIHS — YCTPOWCTBO, IPUHIIUIIBI paboTHI,
MIPUMEHEHHUE.

10. C3M. ATOMHO-CMJIOBasi MMKPOCKOIIUSI — YCTPOMCTBO, MNPHHLUUIBI PAaOOTHI,
MIPUMEHEHHUE.
11. C3M. DmnekTpocuiioBass MHKPOCKONHUS — YCTPOWCTBO, MPHUHUUIBI PaOOTHI,
MIPUMEHEHHUE.
12. C3M. MarHuTHO-CHJIOBasi MHKPOCKOIUS — YCTPOWCTBO, MPHHLUIBI PabOTHI,
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;

- JUIS. MAaCCHUBHBIX 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 MUKpOpebeda 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 (U3MKU PEHTI€HOBCKOTO W3Iy4deHMs. B3aumoneiicTBHe pPEeHTTEHOBCKUX
JIy4eH ¢ BELIECTBOM.

2. OCHOBHBIE METO/BI PEHTTEHOCTPYKTYPHOTO aHAIH3a.

3. Metoast PCA — Jlays, Koccens.

4. Meroasl PCA — metop BpalieHus, MopoIka.

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

6. MeToapl peHTTeHOCIEKPaIbHOIO aHAIN3a — KaUeCTBEHHBIH, MOITYKOIUYECTBEHHBIH,
KOJINYECTBEHHBIN.

7. Cratudeckue METO/Ibl ONpeIeTIeHNs MEXaHUUYECKUX CBOMCTB.

8. lmHaMu4eckue METOJbI OTpeICTICHUS MEXaHUIECKUX CBOMCTB.

9. [ukianueckue METOJIbl ONIpeIeIeHUsI MEXaHMUECKIX CBOWCTB.

10. Hepaspymatomiyie METOabI KOHTPOJISL.
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;
- U3MepeHue TBepAoCTH 1o Bukkepcy;

- U3MepeHue TBepAocTH 1o Pokseny;

- U3MepeHue TBepAoCcTH 1o bpunento;

- U3MEPEHUE MUKPOTBEPIOCTH;

- ONpe/ieTIeHNe YIapHOH BA3KOCTH METAJIJIOB.




0) Ilopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM U KPUTEPHH
OLICHUBAHUS:

Ilpumepnaa cmpykmypa u cooepicanue nyHKma:

[IpomexxyTouHast aTTecTanus 1Mo Aucuuiuinae «MeToabl MCCAeJOBAHUSI MAaTEPHUAJIOB U
MPOLECCOB)» BKJIIOYAET TEOPETUYECKUE BOMPOCHI, MO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHS
00yJarmUMUCs 3HAHUH, U TIPAKTHYECKUE 3aJaHMs, BBISBISIIOIINE CTEIICHh CHOPMHUPOBAHHOCTH
YMEHH U BIaJICHUN, TPOBOAUTCA B (hopMe 3ayeTa.

3aueT TO JaHHOW JUCHMIUIMHE TIPOBOJUTCS B BHUIEC COOECENOBaHUS B paMKax
TEOPETUUYECKHX BOIIPOCOB, BHIHOCUMBIX Ha 3a4eT W/WUJIM PEICHUs MPAKTUUECKUX 3aJaHHi.

Ilokazamenu u Kpumepuu oUeHUBAHUA 3a4ema ¢ OYEHKOIL:

Ha OICHKY «OTJH4YHO» (5 0ayuioB) — OOYyYarOIUICs NEMOHCTPUPYET BHICOKHH YPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHMYECKOe U TIy0OKoe 3HaHue
y4eOHOTO MaTepHalia, CBOOOTHO ONEPUPYET 3HAHUSIMH, YMCHHUSAMH, IPUMEHSET UX B CUTYAIHIX
MOBBILICHHON CIOXKHOCTH.

— Ha OIIEHKY «Xxopomoy» (4 Oamia) — oOyJaronIuics IEMOHCTPUPYET CPEIHUN YPOBEHBb
c(OpPMUPOBAHHOCTH KOMIIETEHIMII: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENIbHbIC OMIMOKH, HETOYHOCTH.

— Ha OIEHKY «YyIOBJIETBOpPUTEJIbHO» (3 Oamia) — oOydarouuiicss JIEeMOHCTPHUPYET
MIOPOTOBBIA YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMH: B XOJE KOHTPOJIGHBIX MEPOIPHITHI
JOTTYCKAIOTCS OINOKHU, POSBISAETCS] OTCYTCTBUE OTJENbHBIX 3HAHUM, YMEHU, HABBIKOB.

— Ha OIEHKY «He 3a4YTeHO» CTYIEHT HE MOXXET II0Ka3aTb 3HAaHUS Ha YpPOBHE
BOCIIPOM3BEJCHUSI M OOBSICHEHHUA UWHGOpPMALMM TO JUCHHUIUIMHE, HE MOXET I[0Ka3aTh
MHTEJUICKTYaJIbHBIC HABBIKM PEIICHUS MPOCTHIX 3a]a4, YMEHHE KPUTHYECKH OIICHHWBATh CBOU
JUYHOCTHBIE KauecTBa, HamMeudaTh IMyTH W BBIOMpATh CPEICTBAa pPa3BUTHUS JOCTOWHCTB U
yCTpaHEHUs HEJJOCTAaTKOB.



