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Kadenpa Texuoyornit 06paboTKH MaTepHaioB
Kype 4
Cemectp 7

Marsutoropex

2020 rom



PaGouast mporpamma cocrasiiea Ha ocHoe ®I'OC BO 10 HanpasieHHIO MOArOTOBKH
22.03.02 Meramtyprus (yposeHs Gakanaspuara) (mpukas Muno6prayku Pocenn ot 04.12.2015
r. Ne 1427)

PaGouasi IporpaMma paccMoTpeHa W ono0peHa Ha 3ace/aHHy Kadeaps! Texuonorui
00paboTKH MaTepuaIoB

18.02.2020, mpoTokon Ne 6 %.
3ag. xadenpoii A.B. Momnep

PaGouasi mporpamMma oio6peHa MeTogudeckoi komuccueit UMMuM
20.02.2020 r. mpoToxoa Ne 5

Hpenceﬂ;arem;" , £ A.C. CaBuHOB

Pabouas nmporpamMma cocTaBlicHa:
il

nouenT kadenper TOM, KanjI. TEXH. HAYK 10.10. Edpumona

| & 4

Penenzenr: 7/ )
npodeccop kadeapst JITHM, 1-p TeXH. HAyK "OC"‘)/ H.B. Koniea




Jlucr akTyaan3anun pabodeii nporpaMmel

Pa6ouas nmporpamMma nepecMoTpeHa, o0cysxneHa u onobpena ms peanusanuu B 2020 - 2021
y4e6HOM rozly Ha 3acenanuu Kadeapsl TexHomoruit 06paGoTkh MaTepHAaIOB

ITporoxon or 08 centsiOps 2020 r. Ne 1
3aB. xadenpoit : A.B. Momnnep

Pabouas nmporpamma nepecMoTpeHa, 06cyxieHa U 0xo6peHa mis peamasaruu B 2021 - 2022
y4e6HOM roxy Ha 3aceanuu kapenpsr Texnomnoruit 06paGoTKH MaTepHaioB

IIpotokom or 202 1. No
3as. xapenpoit A.B. Momnnep

Pabouas nporpamMma mepecMoTpeHa, 06Cy:x/IeHa B 0100peHa i peanmsamun B 2022 - 2023
y4eGHOM rofy Ha 3aceiaHuH Kadenprl TexHooruit 06paGoTKi MaTepranon

ITpotokom ot __ 202 1. No
3as. xadenpoit A.B. Monnep




1 Iles1u ocBOEHUSI AMCUMILTHHBI (MOLYJIs1)

[enssMu OCBOSHUS AUCITUTUTMHBI « METOIbI HCCIIEIOBAHUS MATEPUAIIOB U TIPOIIECCOBY
SIBJISTFOTCSI:

- pa3BUTHE Yy CTYJEHTOB JIMYHOCTHBIX KayecTB, a TaKke (OPMHPOBAHUE
obmenpodeccuoHanbHOW ¥ TPO(HEeCCHOHATBFHOW KOMIETCHIIMA B COOTBETCTBHHM  C
tpeboBanusmMu GI'OC BO no Hanpasnenuto noarotopku 22.03.02 Metamnyprus;

- IOJTyYeHUE 3HAHUN O METO/IaX UCCIICIOBAHUS MATEPHAJIOB U ITPOIIECCOB;

- TIOJTyYeHUE IPAKTUICCKUX HABBIKOB pa0OTHI HA UCCIIEAOBATEIILCKOM 000PYI0BaHUH.

2 MecTo TUCHUIJIMHBI (MOYJIfI) B CTPYKTYpPe 00pa3oBaTe/ibHOI MPOrpaMmbl

JucuuiuinHa MeTosbl UCClIeZIOBaHUM MaTepHajoB M MPOIECCOB BXOJUT B 0a30BYIO
4acThb y4€OHOr0 IJ1aHa 00pa30BaTEIbHOM TPOrPaMMBbI.

Jns  u3ydeHus  JUCHMIUIMHBI  HEOOXOIuMMBbl 3HaHHMA (YMEHHs, BIAJEHU:),
c(hOpMHUPOBAHHBIE B PE3YJIbTATE U3YyUCHUS JUCIUIUINH/ IPAKTUK:

MarepuanoseneHnue

®duznka

dusnyeckas XuMHUs

Mertposorus, cTaHAapTH3anus 1 cepTudukanus

3HaHus (yMEHUs, BIIaJIEHUs ), OJTyYECHHbIE IIPU U3YUYEHUN TaHHON TUCIUILIMHBI Oy 1yT
HEOOXOIUMBI JUISI U3YyUYCHHS TUCIUILIINH/TIPAKTHK:

[ToaroToBKa K 3alIUTE U 3aIIUTA BBITYCKHON KBaTU(PUKAIIMOHHON pabOThI

ITonroroBka Kk cade ¥ cada rocyJapCTBEHHOI0 DK3aMEHa

3 KomnereHunu ody4amwinerocsi, opMupyembie B pe3yJabTaTe 0CBOCHUS

AMCHUIJIMHBI (MOYJIS) U IIJIAHUPYEMbIE Pe3yJbTAThl 00y4YeHu st

B pesysbrate 0CBOSHUS TUCHMITIMHBI (MOIYIs) «MeTOBI HCCIeI0OBAHUI MaTepHajIoB
Y [IPOLIECCOBY O00YUaIOIUIICs JOMKEH 00I1a1aTh CAeIYIOIIMMHI KOMIETCHIIUSIMHU:

CTpyKTypHBII [Tnanupyemble pe3yabTaThl 00ydeHUs
JJIEMEHT
KOMIETEHIINH

[TK-2 criocoOHOCTHIO BBIOMPATh METO/IbI CCIEI0BAaHUS, INTAHUPOBAThH U MPOBOIUTH
HE00XO0IMMbIE KCIIEPUMEHTBI, HHTEPIPETUPOBAThH PE3yJIbTATHI U JeNaTh BHIBOJIbI

3HaTH - KJaccU(UKAIMIO0 OCHOBHBIX METO/IOB UCCIIEIOBAHUN MaTEPHAJIOB;
- OCHOBBI IPOCBEYMBAIOLIEN, CKAHUPYIOLIEH 3JIEKTPOHHOM U 30HI0BOM
MHKPOCKOTIHI

VYmeTh - BRIOpaTh METOJI UCCIIEAOBAHUS JJIS ONPEICIICHUS TapaMeTPOB

MaTEpUAJIOB NPU PEUIEHUMH KOHKPETHOW IPAKTUYECKOHN 3ajauH;

- MOJIEPHU3UPOBATh METOAUKH MOITy4eHUs U 00paboTKH
9KCIIEPUMEHTAIILHBIX IaHHBIX;

- BBIOMPATh U UCIIOJIH30BaTh METO/ABI M 000PYI0BaHHE ISl aHAIN3a
($U3MKO-MEXaHNYECKUX CBOMCTB HOBBIX MAaTEPUAJIOB M U3JCIUN U3 HUX

Bnagets - MPAaKTUYECKUMHU HABBIKAMU MPOBEJICHUS SKCIIEPUMEHTA C YUYETOM
BBIOOpA ONTUMATBHBIX METOIUK M 000PYIOBAHUS TSI HCCIICIOBAHUM,
palMOHAIBHOTO OINPEACIICHHs YCIOBUHM U IMana3oHa SKCIIEPUMEHTOB,
00paboOTKH, CUCTEMATU3alMK U aHAJIN3a IMOJYyYEHHBIX PE3yIbTaTOB

OIIK-1  roTOBHOCTHIO UCIIOJIb30BaTh GyHAAMEHTAIbHBIC OOIEUHKEHEPHBIC 3HAHUS

3HaTh METOIbI H3yUYeHHS (PU3UKO-XUMHUECKUX MPOIECCOB, (PU3NIECKHUX,
XMMHMYECKHX CBOMCTB M HKCIUTYaTallUOHHBIX XapaKTEPUCTHK
MaTepHalioB, yCTPONUCTB, IPUOOPOB U M3/IEIHNIA HA UX OCHOBE




YMeTn IIPUMCHATH I[I/I(l)paKHI/IOHHBIC, CIICKTPOCKOIMUYCCKHUEC, PC30OHAHCHLIC 1
APYruec METOoAbl IIpHU UCCICAOBAHNU MaTCPpHAJIIOB
BJ'IaIIGTI) MPAKTUYCCKUMHU HABBIKAMHU UCIIOJIB30BaHUA 3JICMCHTOB MCTO10B

HCCIICAOBAHUA MAaTCPHUAJIOB U IIPOUCCCOB HA APYI'UX NUCHUIUINHAX, HA
3aHATUAX B AYJUTOPUU U HA MTPAKTUKC




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCHHIIMHBI (MOTYJIA)
OO6mmas Tpy10eMKOCTh TUCIMIUIMHBI COCTAaBIsAET 4 3a4eTHhIX eauHuI] 144 akaj. 4acoB, B TOM

HUCJIIC:

— KOHTaKTHas pabota — 59,7 akaj. 4acos:
— ayIUTOpHAs — 56 aKaj. 4acos;
— BHeayIuTopHas — 3,7 akaJl. 4acoB
— caMocTosTenbHast pabota — 48,6 aka. 4yacos;
— IMMOJATOTOBKA K DK3aMeHy — 35,7 akaj. yaca

dopma aTTecTaluy - 3K3aMEH

AynutopHast 3 s
o | KoHTaKTHAs pabota E 3
Pasien/ Tema 5| (B akan. uacax) g S Bun ®dopma TeKyIero KOHTPOJISt Kox
S 5 O|caMoCTOsTENbHOI YCIEeBaEMOCTH H
JCIUTUTAHBL 5 £ o . KOMITETCHIIUH
@) s g g paboTHI MIPOMEKYTOYHOH aTTeCTaluH
7ab. |mpaxT.
Jlex. P z 9
3aH. | 3aH. |Q 9
1.
11 Nzyuenue
: Hay4HOU 1
Kiraccudukanus y o
yaeOHOU
MaTepuagoB u HTEDATY DI
0COOEHHOCTH 71 4 | 221 6 Hanﬁcaiie ’ Pedepat u moxman IIK-2, OIIK-1
HCCIIEJOBAHNUS
pedepara.
Pa3IHYIHBIX
IToxgroroska
MaTepuaaoB
JOKJIaa.
HWroro o pazaeny 4 | 221 6
2.
3amura 1ab0paTOPHBIX paboT:
2.1 Onrryeckas, «3yueHune ycTponcTBa 1
ITPOCBEYMBAOILAS HPUHILUIIOB PabOTHI
U CKaHHPYIOIIas m CTEPEOMHUKPOCKOIIAY,
OJrOTOBKa K .
(pactpoBas) 8 | apm 6 na6f)l ATODHBIM «3y4yeHue ycTponcTBa u K-2. OTK-1
JNEKTPOHHAS, a6l())TaMp1 3 |mpuHIMIOB paboTHI PacTPOBOTO '
CKaHUPYIOIIast P JJIEKTPOHHOTO MUKPOCKOTIA»,
30HII0Bas «CkaHupyromas 30H10Bast
MHUKPOCKOITHUS 7 MUKpocKomnus». Pemenue
TectoB 1-3.
2.2 Mertonpt
OIpe/IeNeHHs IMoaroToBka k | 3ammra 1a60paTOpHOl pabOTHI:
pasmepoB 2 | 621 6 | naboparopHO¥ «Konuuecreennsiii ananmu3  |[1K-2, OITK-1
CTPYKTYPHBIX padote 4 apamMeTpOB MUKPOCTPYKTYPBD»
9JIEMEHTOB
Hroro no pasgeny 10 | 10/411 12




l?;.e:l;ITI‘eHOBCKI/IC IoaroroBka k | 3amura 1aboparopHoil paboTh
METObI 4 | 221 4 | naGoparopHoii [«MuxkpopentrenocnekTpanbubiii|[1K-2, OTIK-1
A pabote 5 aHanu3». Pemenue tecta 4.
HCCIICIOBaHUS
3amura J1abopaTOPHBIX paboT:
«O1eHKa MEXaHUUECKUX
3.2  UcnoblTanus IMoaroTtoBka k CB;EZS;;?H (icgillgag?;ga
MEXaHUUECKUX 4 11021 12 | mabopaTopHEIM P > YAap > |TIK-2, OIIK-1
. TBEPAOCTh H MHKPOTBEPIIOCTB)»,
CBOWCTB paboram 6-10 .
«KonuyecTBeHHBII aHAIN3 10K
BSI3KOM COCTAaBIISIOIIEH
u3nomay. Pemenne recra 5.
Mosoronca (42078 mopromt s
8 4 2 4 | naboparopHoii ™ . |IIK-2, OIIK-1
UCCIIeIOBAHUS CTPYKTYPHBIX MPEBPAICHUI B
pabote 11
MaTepuaaoB CTAAX»
Hroro no pazaeny 12 | 14/41 20
4.
N3zyuenue
Hay9IHOU H
a1 yueOHOi
: TUTEPaTyPHI, : :
Hepaspymraromue 2 | 221 10,6 HaICAHHE Pegepar TIK-2, OIIK-1
METOJIBI KOHTPOJIS
pedepara.
IToaroroBka
JOKJIana
Hroro no pasgeny 2 | 221 10,6
Hroro 3a cemecTp 28 128/121 48,6 DK3aMeH
Uroro no pucrunnuue| 28 |28/12U 48,6 DK3aMeH TIK-2,0T1K-1




5 O06pa3oBaTe/ibHbIE TEXHOJIOTHH

Jns ycBOEHHsI CTyIE€HTaMW 3HAHUW 10 JAUCUUINIMHE «METOIbl HCCIEIOBaHUS
MaTepuaioB U MPOLECCOB» MPUMEHSIOTCS TPAAUIMOHHAS U KOMIIETEHTHOCTHO-MOIYJbHas
TEXHOJIOTHH OOYy4YeHHMsI, BKJIIOYAIONIMEe B ce0s OOBSICHEHHUS MPEroJaBaTeiis Ha JICKIHSX,
CaMOCTOSITENIbHYI0 paboTy ¢ ydeOHOW U CIpPaBOYHON IUTEpaTypoil MO IUCHUIUIMHE,
BBITIOJIHEHHE JTA0OPATOPHBIX pabOT MO METOANYECKUM YKA3aHUSAM U T.II.

B xadyecTBe HHTEPAKTUBHBIX METOJIOB 00yUEHHUS UCTIONb3YHOTCS:

- OmepeKarolas caMOCTOoATeNbHass paboTa W paboTa B KOMaH/E MPHU BBHIMOJHEHUU
n1abopaTOpHbIX paboT;

- Ipo0OJIeMHOE 00yUYeHHUE MPHU MTOUCKE MHPOPMAIIMOHHBIX HCTOYHUKOB, COCTABIICHUU U
HanucaHuu pedepaTa mo NoayuYeHHBIM HHIUBUY ATbHBIM 33JaHHSIM.

CamocrosiTenpHas paboTa CTYJIEHTOB HaIpaBjeHa Ha 3aKpeIyICHUE TEOPETUUYECKOTO
MaTepuana, W3JI0KEHHOTO TpernojaBaTteNieM, Ha MpopaboOTKy TeM, OTBEACHHBIX Ha
CaMOCTOSITEIbHOE HW3y4YeHUE, Ha TMOATOTOBKY K JAa0OpaTOPHBIM 3aHATHIM, HAHCaHUE
pedepara, MOArOTOBKY K KOHTPOJIBHBIM pab0TaM U UTOTOBOMY 2K3aMEeHY O TUCLUTUIHHE.

6 YueOHo-MeTOoquYecKOe 00ecrieueHne CaMOCTOSATEIbHO patoThI 00y4Yalouuxcsi
[IpencraBieHo B npunoxeHuu 1.

7 OneHoOYHbIE CPEACTBA /ISl IPOBEAeHHUS POMEKYTOYHOM aTTeCcTalul
[IpencraBneHbl B IPUIIOKEHUH 2.

8 VYueOHo-MeToaMYecKoe W HHPOpMANMOHHOE oOecneyeHHe JTUCHUIIHHBI

a) OcHoBHas IMTEpPaTypa:

1. Kontoxor, B. FO. MeToabsl ucciaenoBaHusi MaTepyuajoB W MPOIECCOB . ydeOHOE
noco6wue uis By30B / B. FO. Kontoxos, 1. A. I'oronanze, 3. B. Mypra. — 2-¢ u3j., ucrp. u J101. —
Mocksa : M3ngatensctBo FOpaiit, 2019. — 226 c. — (YauBepcutetsl Poccun). — ISBN 978-5-
534-05475-0. — Tekcr : onektponHsii /I DOBC IOpaiir [caiit]. — URL:
https://urait.ru/bcode/439014 (mara obpamenus: 25.09.2020).

2. CyBopos, 3. B. MarepuanoBeieHre: METOBI HCCIIETOBAHUS CTPYKTYPBI H COCTaBa
MaTepuasioB : yueOHOe rocobue i akajeMuueckoro 6akanapuara / 3. B. CyBopoB. — 2-¢
u3l., nepepab. u gon. — Mocksa : UznatensctBo FOpaiit, 2019. — 180 c. — (Bsicmiee
obpaszoBanue). — ISBN 978-5-534-06011-9. — Tekct : anexrponusiii // DBC FOpaiit [caiit].
— URL: https://urait.ru/bcode/438493 (nara oopamenus: 25.09.2020).

0) JlonoiHUTE/IbHAS JINTEPATypa:

1. MexaHnYeCcKHe CBOWCTBA METAJIOB | CTATUYECKHE UCTIBITAHUS © yueOHOe mocodue /
B. C. 3onoropesckuii, B. K. IToptHoii, A. H. Cononun, A. C. IIpocBupsikoB. — Mocksa :
MUCHUC, 2013. — 116 c¢. — Texkct : 3aekTpoHHbIi // JlaHb : 3JIEKTPOHHO-OMOIHMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/117123 (mara ob6pamenus: 25.09.2020). —
Pexxum noctyna: st aBTOpPH3. TOJIB30BATENECH.

2. benmomertiieB, M. 10. Mexanuueckue CBOMCTBa METAIOB . yuebHOe mocobue / M.
10. benomerrues, A. B. Kynps. — Mocksa : MUCHUC, [6. r.]. — Yacts 3 : Bs3KOCTb.
Paspymenwue. Jlaboparopusiit mpaktiukym — 2008. — 85 ¢. — Tekct : anekTponubiii // JIaHb :
JNIEKTPOHHO-OMOIMoTeynass cucrema. — URL: https://e.lanbook.com/book/1831  (mata
obparenus: 25.09.2020). — Pesxxum goctyna: s aBropus. [lomp3oBaTeneii.



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

B) MeToan4yeckune yKa3zaHusi:

1. Marepuanosenenue. Yacte 1 [Dnextponssiii pecypc]/ H.B. Komnmera, O.1O.
Edpumosa, H.H. Uneuna. Marautoropckuii roc. Texuuueckuit yH-t uMm. .M. Hocosa. -
Marautoropck: MITY wum. T'.M. HocoBa, 2019.1 CD-ROM. 3arn. c¢ »5kpana.
https://magtu.informsystema.ru/uploader/fileUpload?name=3966.pdf&show=dcatalogues/1/1
532467/3966.pdf&view=true — Pesxum qocTyma: 1yt aBTOPHU3. ITOJIb30BATENCH.

2. VI3yyeHue yCTpoOicTBa M MPUHIUIIOB pabOTHl PACTPOBOTO 3JIEKTPOHHOTO MHUKPO-
ckoma: Meto. ykas. / H.B. Kommesa, }0.10. Epumosa, M.A. TlonskoBa, M.I1. BapbIHUKOB.
MarnuTtoropck, 2011. 6 c.

3. Ckanmpyromas 30HIO0Bas MHKpOCKomus: Jjabopatopubiii npaktukym / HO.IO.
Edumosa, M.A. IlonsikoBa, A.E. I'ynun. Marautoropck: M3a1-B0 MaruuToropck. roc. TexH.
yH-Ta uM. [.11. Hocoma, 2017. 41 c.

4. VzydeHue ycTpOICTBA M MPUHIMIIOB pabOThI CTEPEOMUKPOCKOIA: METOI. yKa3. /
O.A. Hukutenko, 10.10. Edbumona, H.B. Koniea. Marautoropck: M31-B0 MarauToropck.
roc. TexH. yH-Ta uM. [.11. Hocoa, 2013. 10 c.

5. KonnuecTBEHHBIN aHAIN3 JT0JIM BA3KOH COCTaBIsIONIEH u3moma: MeTo. ykas. / O.A.
Hukwurenko, 10.}O. Edumosa, H.B. Konmera. Marautoropck: M3a-B0 MarHuToropck. roc.
texH. yH-Ta uM. [.1. Hocoga, 2013. 6 c.

6. MukpopeHTreHOCTIeKTpaIbHbI aHanmu3: meron. ykas. / 10.10. Edumosa, O.A.
Huxurenko, H.B. KonieBa. Maruuroropck: M31-Bo0 MarauToropck. roc. Texs. yH-ta um. I'.1.
Hocosa, 2014. 9 c.

7. OmpezneneHue KOJIMYECTBEHHBIX XapaKTEPUCTHK MHUKPOCTPYKTYpPHI C HOMOIIbIO
KOMITBIOTEPHOI CHCTeMbI aHanu3a u3oopaxenuit Thixomet PRO: mabopaTopHslii mpakTuKyM. /
O.A. Hukurenko, 10.10. Edbumona, H.B. KormmeBa. Marautoropck: M31-B0 MarauToropck.
roc. TexH. yH-Ta uM. [.11. Hocoga, 2015. 29 c.

8. OnpeneneHne MEXaHMYECKUX CBOMCTB MeTalljla U TOCTPOCHNUE KPUBBIX YIIPOUHEHUS
1o jauarpamMme pacTsbkeHusi: meron. ykas. / B.I. Jloporodua. Marauroropck: M3n-Bo
MarnuToropck. roc. TexH. yu-ta uMm. I .. Hocosa, 2008. 49 c.

r) [Iporpammuoe odecnneuenne u UHTEpHET-pecypcehl:

IIporpammuoe obecnieueHue

HaumenoBanue 110 Ne norosopa CpoK nencTBus JINIEH3UU
MS Windows 7
Professional(ans J-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHO
Professional
7Zip ¢B000HO pacrnpocTpansemoe [10 0EeCCPOUHO
FAR Manager cB00OOIHO pacrpocTpansemoe [10 0OECCPOUHO



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

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

HasBanue xypca

CchblIKa

Hanumonanenas nH(POPMAIIMOHHO-aHATIUTHYECKas
cucreMa —  Poccuiickuii  MHIEKC ~ HAY4YHOrO
uutuposanus (PUHII)

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

IMouckoBas cucrema Akxamemusi Google (Google
Scholar)

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

HNudopmannonnas cucrema - EnrHoe OKHO AOCTyMa K
MHGOPMAIIMOHHLIM pECypcaM

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

OnekTpoHHas 0aza mepuoauYecKux wu3nanumii East
View Information Services, OO0 «1IBUC»

https://dlib.eastview.com/

DenepanbHOe roCyAapCTBEHHOE O10/DKETHOE
y4YpexKIACHUE «DenepanbHbIi WHCTUTYT
IPOMBIIIJICHHON COOCTBEHHOCTH

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

9 MarepHa/JILHO-TEXHHYECKOE o0ecneuyeHne JUCIUIIIHMHBI (MOAYJIf)

MaTepHaano-TeXHqucxoe obOecrnieucHUE JUCHUIIIMHBI BKJIIFOYACT:




MaTepI/IaJ'II)HO'TeXHI/I‘ICCKOG obecneucHue JUCHUITIIIMHBI BKIIFOYACT:

1. YueOHas aymuTopus AJis MPOBEACHUS 3aHATUH JCKIIMOHHOTO TUTIA OCHAIIICHA!

- TEXHUYECKUMH CPEIICTBAMH OOYUYCHHS, CIYXKAIIUMH JUIs TPEACTABICHUS YIeOHOH
uHbOpMaIK OONBIION ayJUTOPUHU: MYJIBTUMEIUNHBIMU CpPEACTBA XpaHEHUSs, Meperadu u
MpeICTaBICHHs yueOHON HHpOpMaIINH;

- CHIeMAIN3UPOBAaHHON MeOebIO.

2. Y4eOHbIC ayAWTOPWUU JUIS TPOBEICHHUS J1a0OpaTOPHBIX 3aHATHH OCHAIICHBI
71a00paTOpPHBIM 000PYIOBaHUEM:

«JlabopaTopust ONTHYECKOW MHUKPOCKOITUI:

- aHANM3aTOPOM CTepeon300pakeHUU MMOBEPXHOCTH TBEPABIX Tel Ha 0Oasze
crepeomukpockorna Meiji Techno RZ-B;

- aHaIM3aTOPOM MUKPOCTPYKTYPBI TBEPIBIX TelI Ha 0a3e METALTYPrHYeCKOTO
WHBEPTUPOBAHHOTO MUKpOCKoma Zeiss AXio Observer 3;

- cucteMoii 00paboTkH n300paxenuii Ha 6ase 10 «Thixomet PRO».

- CIIeMAIM3UPOBAHHON MEOECIIBIO.

«JIabopatopust MEXaHMYECKUX UCTTBITAHUI

- mukpoTBepaomepom BuehlerMicromet 5103 Buehler;

- yHuBepcanbHbIM TBepaomepom M4C075G3 EmcoTest;

- HAIOJIPHOW YHUBEPCAJIbHON HCIBITATEIbHOU ABYXKoJoHHOM MarmmHoi AG 1C-300
kN Shimadzu Corp;

- HAIIOJIBHOM YHMBEPCAIbHON MCITBITATEIbHOM ABYXKOI0HHON MamiHOi AG 1C-50 KN
Shimadzu Corp;

- Bueoskcrenzomerpom TRWiew XShimadzu Corp;

- xonpom MassTHUKOBEIM MK 300 OO0 « UMITY JIbCy;

- CTIeMAIN3UPOBAHHON MEOEITBIO.

«Jlabopatopusi CKaHUPYIOIIEH JIEKTPOHHON MUKPOCKOTIHI:

- BIIGKTPOHHBIM CKaHUPYrOITUM MEKpockoriom JEOL JSM — 6490LV;

- KaMepoM IUIF030BOM € CHCTEMOW YIIPaBJICHUS MUIFO30M JUIsi PacTpOBOrO
aJ71eKTpoHHOT0 MUKpockora MP 6490 LV;

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

- CHIeMAIN3UPOBAHHON MeOebIO.

«JIaGoparopus pusnyeckoro moaeTupoBaHus 1e(HOPMaAITMOHHBIX MPOIECCOBY:

- uceaenoBarenbekuM koMruiekcom Gleeble 3500;

- CHIeMaIM3UPOBAHHON MeOebIO.

«JIabGopatopust 30HI0BOI MUKPOCKOTTHIY:

- CKaHMPYOIIUM 30H10BBIM MuUKpockorom NanoEducator I1;

- CHIeIMAIM3UPOBAHHON MEOEIbIO.

3. YueOHas ayAuTOpwHst JUTsl TPYIIIOBBIX U HHIUBUY ATbHBIX KOHCYJIBTAIUN, TEKYIIETO
KOHTPOJIS ¥ TPOMEXKYTOYHOM aTTeCTalluy OCHAIICHA:

- KOMIIBIOTEpHO# TexHukKoW ¢ makerom MS Office, ¢ momkmroueHneM K ceTu
«/HTEpHET» M C JAOCTYNOM B DJIEKTPOHHYI HH(OPMAIIMOHHO-00pa30BaTENbHYIO Cpeay
YHHBEPCHUTETA;

- CHIeIMAIM3UPOBAHHON MEOEIbIO.

4. TTomernieHue 1151 CAMOCTOSITEIBHOM paOOThI OCHAIIICHO:

- KOMIIBIOTEpHO# TexHuKoi ¢ makerom MS Office, ¢ momkimroueHueM K ceTu
«HTEpHET» W € JOCTYIIOM B DJIEKTPOHHYIO WH(MOPMAIIMOHHO-O00PA30BATEIBHYIO CPEIy
YHUBEPCUTETA;

- CIICIIMATTU3UPOBAHHON MEOETBIO.

5. Ilomemienne anst XpaHEHUS U TPOPHIAKTHYECKOTO OOCTY>KUBaHHS y4eOHOTO
000pyTI0BaHUS OCHAIIICHO:

- CTIATIUA TURUNORATHNTT RHPﬁPTILm' CTeTTITAYAMU TITd XYNAHAHUT \IUPﬁHﬂFn



000pyI0BaHUS;
-MHCTPYMEHTaMH JJII PEMOHTA Y4eOHOTO 000PYyT0BaHHS.



IIpunoxenne 1
Y4eOHO-MeTOoAMYECKOE 0O0ecTieYeHHe CAMOCTOATEIbHOM padoThl 00y4aroIIuXCst

Bomnopoce! k Tecty Ne 1:

TEMA: «OnTu4yeckasi MUKPOCKOIIHS

1. B cBeTOBOM MHKPOCKOINH JJIsl HCCJICJOBAHNS 00bEKTAa NPUMEHSICTCH
1. my4ox cBeTa

2. DEKTPOHHBIN ITy4OK

3. MOHHBIH IMy40K

2. Pazpemiaromasi cnoco0HOCTH — 3TO

1. MakcUMaJIbHOE PaCCTOSAHHUEC, HA KOTOPOM JIBa TOYCUHBIX 00BEKTA BOCIIPHMHHUMAIOTCA KaK IBC
OTJIENbHBIX IPYT OT Apyra TOYKU

2. MUHIMAJILHOE pacCTosAHNUEC, HaA KOTOPOM JIBa TOUCYHBIX 00BbEKTA BOCIIPUHUMAIOTCA KaK JIBC
OTJIENbHBIX IPYT OT Apyra TOYKU

3. 3TO paccTosiHUE, HA KOTOPOM JBa TOYEUHBIX 00BEKTa BOCIPUHUMAIOTCS KaK OJIHA TOYKa

3. Jlasi mccaenoBaHUsl CTPYKTYPbl NOJYNPO3PA4YHBbIX M IPO3PavHbIX O00BEKTOB
NPUMEHSAI0TCSA

1. MEKPOCKOIIBI OTPaXXEHHOTO CBETA

2. MUKPOCKOIIBI IIPOXO/SILETO CETA

3. CTEpEOMHUKPOCKOIIBI

4. ]l wmcciegoBaHWsl CTPYKTYPbl MeTAJIMYECKHX M He IPO3pavHbIX 00pa3unoB
INPUMEHAIOTCHA

1. MEKPOCKOIIBI OTPaXXEHHOTO CBETA

2. MUKPOCKOIIBI IIPOXO/SILETO CETA

3. CTEpEOMHUKPOCKOIIBI

5. lis1 Mccejie0BaHUsA CTPOCHUS U3JIOMOB IIPUMEHAIOTCH
1. MUKpOCKOIIBI OTPa’KEHHOT'O CBETA

2. MUKPOCKOTIBI MPOXOASIIETO CeTa

3. CTEpEOMHUKPOCKOIIBI

6. UTo orpaHnYMBaeT MAKCUMAJIbHOE YBeJIHYeHHE CBETOBOI0 MUKpOcKona?
1. KaueCTBO TMH3 MUKPOCKOIIA — OOBEKTHB U OKYJISP

2. KOJMYECTBO JIMH3 MUKPOCKOITA

3. JIMHa BOJIHEI CBETa

7. ®ayopecueHTHA MUKPOCKOIIUSA — ITO

1 MeTon NOJy4YEeHUs YBEIMYEHHOI'O H300pa’k€HUsl C MCIOJIb30BAaHMEM JIIOMHUHECLEHIIMU
BO30Yy>KJIEHHBIX aTOMOB U MOJIEKYJI 00pa3ua

2. MeTol, B KOTOPOM Ha OOBEKTE €AMHOBPEMEHHO 3aCBEUMBAETCS TOJIBKO OJHA TOYKa,
OorpaHuyYeHHas TU(PPaKIIMOHHBIM IIPEIEIOM

3. MeTOJ, OCHOBAaHHBIN Ha B3aUMOJEHCTBUM MOHOXPOMAaTUYECKOIO U3IYUYEHHs C BEIIECTBOM,
COHpOBO)KILElIOHIHfIC?I HU3MCHCHUECM OHCPIruru PpacCCAHHOIO HU3JIYUYCHHA 110 CPAaBHCHUIO C
SHepruei najaroiero Ha O0bEKT U3TyUeHHS


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

4. Meron, MpU KOTOPOM HPOUCXOAMT MOJABIECHUE CIIOHTAHHOIO M3Iy4YeHHs Ha nepudepuu
MSATHA JJIOMUHECIICHIUY, 33 CUET BBIHYXICHHOTO U3TyUEHUS

8. KondoxaabHasi MUKpOCKONINS — 3TO

1 MCTOJ TMOJJIYUYCHHUA YBCIUMYCHHOI'O 1/1306pa>1<eH1/1;1 C HCIIOJIb30BAHHUEM JIIOMHUHCCICHIINN
BO30YKJIEHHBIX aTOMOB U MOJIEKYJI 0Opa3La

2. Meronx, B KOTOPOM Ha OOBEKTE €AMHOBPEMEHHO 3aCBEYMBACTCS TOJIBKO OJHA TOYKAa,
OrpaHUYEHHas TUPPAKLIUOHHBIM IIPEIECIIOM

3. METOAO, OCHOBAHHLIN Ha B3aHMOI[eI>'ICTBI/IH MOHOXPOMATHYCCKOI'0 U3JTY4YCHHA C BEIICCTBOM,
COIIPOBOXKIAIOIMICS HM3MEHEHHEM OHHEPIUU PACCESIHHOTO H3JIY4YeHHs II0 CpPaBHEHHIO C
SHEPrUel Majarouiero Ha 00bEKT U3ITyUYEHUs

4. meToA, pu KOTOPOM IPOMCXOJMUT IOJABJIEHHE CIOHTAaHHOTO M3JIy4YeHMs Ha nepudepuu
IATHA JIIOMUHCCICHIINU, 3a CUCT BBIHYXXJICHHOI'O U3JTYYCHHUA

9. CrieKTpOoCKONMsS KOMOMHAIIMOHHOI0 PACCESIHUSA — ITO

1 Meron mOJIy4YeHHUs YBEJIUYEHHOTO M300pa’KEHUS C HCIOJIb30BAHUEM JIFOMHHECLIEHIIUU
BO30YKIEHHBIX aTOMOB U MOJIEKYJT 00pasiia

2. MeTol, B KOTOPOM Ha OOBEKTe €JUHOBPEMEHHO 3aCBEYMBAETCS TOJIBKO OJIHA TOYKA,
OorpaHuYeHHas TUPPAKIUOHHBIM MTPEIEIIOM

3. MeToJ, OCHOBAaHHBIN Ha B3aUMOJEHCTBUH MOHOXPOMATHUYECKOIO M3ITyUYEHHSI C BEILIECTBOM,
COHpOBO)KI[&IOL[IHﬁCSI HU3MCHCHUCM OJOHCPIruru pacCCAHHOIO HU3JIYYCHHSA 110 CPABHCHUIO C
SHEprueil majaruero Ha 00beKT U3ITydYeHus

4. MeTox, Ipu KOTOPOM MPOMCXOJHUT MOJaBJIEHHE CHOHTAHHOTO M3Iy4YeHHs Ha nepudepuu
MSITHA JIFOMUHECLIEHIUH, 32 CUET BBIHYKJIEHHOTO U3ITy4eHUs

10. STED-mMukpockonus — 310

1 MeTona NOJy4YEeHHs YBEIMYEHHOI'O H300pa’keHUsl C HCIOJIB30BAaHHEM JIIOMHUHECLEHIIMU
BO30Y KIEHHBIX aTOMOB M MOJIEKYJ 00pasia

2. MeTol, B KOTOPOM Ha OOBEKTe €AMHOBPEMEHHO 3aCBEYMBAETCS TOJIBKO OJHA TOYKa,
orpaHMuYeHHas TU(PPaKIHOHHBIM IIPEIETIOM

3. MeToJ, OCHOBaHHBIM Ha B3aWMOJICHICTBUN MOHOXPOMAaTHYECKOTO M3IYUYECHHUS C BEIIECTBOM,
COHpOBO)K}IaIOHH/II\/'ICﬂ HU3MCHCHHUEM OHCPIruru PpacCCAHHOIO HU3JIIYUYCHHSA I1I0 CPAaBHCHUIO C
SHepruei najaroIero Ha O0bEKT U3y YeHHS

4. MCTOH, IMPU KOTOPOM IMPOUCXOAUT IMOAABJICHUC CIIOHTAHHOT'O HU3JIYUYCHHA HaA HepI/I(i)epI/II/I
ISITHA JTIOMMHECIICHIINY, 32 CYET BBIHYKJICHHOTO U3JTyYeHHS

Bompocs! k Tecty Ne 2:

TEMA: «371eKTPOHHAasi MUKPOCKOIIH»

1. D1eKTPOHHAs MUKPOCKOIUSA — ITO

1. COBOKYITHOCTb AJIEKTPOHHO-30H/I0BBIX METOJIOB UCCIEI0BAHUS MUKPOCTPYKTYPBI TBEPIBIX
T€J, UX JIOKAJIBHOT'O COCTaBa U MUKPOIIOJIEN C IIOMOILBIO 3JIEKTPOHHOTO My4Ka

2. uccinenaoBaHue MopQOJOTHHM M JOKAJIbHBIX CBOWCTB MOBEPXHOCTH TBEPAOrO Tejla C
BBICOKUM TIPOCTPAHCTBEHHBIM pa3pelieHHEeM C TIOMOIIbI0 CIEUUANbHBIM  00pa3oM
MPUTOTOBJICHHBIX 30HIOB B BUJIE UTJI

3. uccnenoBaHUsS MHUKPOCTPYKTYPbl TBEPABIX TE€J, MX JOKAJIBHOTO COCTaBa C IOMOILBIO
MPUOOPOB OCHAIICHHBIX COBPEMEHHOMN AJIEKTPOHUKOMN

2. lTpocBeunBawMii 31eKTPOHHBIH Mukpockon (IIM) — 310


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

1. mpubop, MO3BOJIAIOMUNA TOJYy4aTh H300paXKCHHUS IMOBEPXHOCTH oOpasma ¢ OOJIbIIIM
paspelieHuemM

2. mpubop, B KOTOPOM AJICKTPOHHBIN JIyd MPOMYCKAETCsl Yepe3 yJIbTPATOHKUNA 00pasell, mpu
3TOM B3aUMOJEHCTBYS C HUM

3. MHKpPOCKON, B KOTOpPOM H300pakeHHe (GOopMUpPYETCS MOTOKOM YaCTHUIl, HCIYCKaeMBbIX
MIOBEPXHOCTHIO 00BEKTA IPU HArPEBAHUH, HATIO)KEHUHU CUIIBHOTO 3JIEKTPUIECKOTO TOJIS

3. PacTpoBblii 3J1eKTPOHHBII MUuKkpockon (PIM) —3to

1. mpubop, NO3BOJAIOIIMK MOJNy4aTh H300paKEHUs MOBEPXHOCTH oOpa3na ¢ OOJIbLIINM
paspelieHuemM

2. npubop, B KOTOPOM 3JIEKTPOHHBIN JIyd MPOMYCKAaeTCs Yepe3 yJIbTPATOHKHUI oOpasell, npu
3TOM B3aUMOJEHCTBYS C HUM

3. MHKpPOCKOHN, B KOTOpPOM H300pakeHue (GopMUpPYETCs MOTOKOM YaCTHUI], HCIYyCKaeMbIX
MIOBEPXHOCTHIO 00BEKTA IPU HArPEBAHUH, HATIO)KEHUHU CUIIBHOTO 3JIEKTPUIECKOTO TOJIs

4. Yto aaBasieTcsa 00beKTOM HcciaenoBanusa B [I9M?
1. Mukpouuud

2. periuka

3. meTaynyueckas Qosbra

4. 00BEKT ¢ CHIIHO Pa3BUTHIM pelibehoM

5. Yto aBJasieTcA 00bEeKTOM HcciaenoBanusa 8 POM?
1. Mukpouuud

2. periuka

3. Metayuinueckas Qonbra

4. 00BEKT ¢ CHIIBHO Pa3BUTHIM pelibehoM

6. KocBeHHbIH MeTO] 3JIEKTPOHHOMHMKPOCKONMUYECKUX MCCIAEAOBAHUNA METALIOB M
ciasoB B [I9M npoBoasit

1. Ha MeTauTMYeCKUX (POoIbrax

2. Ha peIuIMKax

3. Ha u3IOMax

7. llpsiMoii MeTO 31eKTPOHHOMHMKPOCKOIMYECKUX MCCIECA0BAHUI METAJIIOB M CILJIABOB
B [IOM npoBoasaT

1. Ha MeTaJUTMYEeCKUX (OJIBrax

2. Ha peIuIMKax

3. Ha u3nOMax

8. UccienoBanue pacnpeaesnenye M NJIOTHOCTH JMCI0KAIUI BO3MOKHO
1. ¢ TOMOIIIBIO MPOCBEUHBAIOIIETO AEKTPOHHOIO MUKPOCKOTIIA

2. ¢ IOMOIIIBIO PACTPOBOTO ANEKTPOHHOI'O MUKPOCKOIIA

3. ¢ IOMOIIIBIO CBETOBOTO MUKPOCKOIIA

9. IIpoBenenne ppaaxkrorpaguuecknx uccjaeT0BaAHUI BO3MOKHO
1. ¢ MOMOIIIBbIO TPOCBEUMBAIOIIETO IEKTPOHHOIO MUKPOCKOIIA

2. ¢ IOMOIIBIO PACTPOBOTO AMEKTPOHHOI'O MUKPOCKOIA

3. C IOMOIIIBIO CBETOBOTO MUKPOCKOIIA

10. ®okycupoBaHe MyYKA JIEKTPOHOB B 3JIEKTPOHHBIX MUKPOCKOIAX OCYIECTBJISIETCS
¢ IOMOIIbI0
1. onTryecKux TUH3



2.37 CKTPOMAariuTHBIMHU JIMH3aMU

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

2.0,2-1,0 um

3.0,2 Mm

12. Pa3pemaomas cnocodonocts PIOM cocrasisier
1.1,5-10 am

2.0,2-1,0 um

3.0,2 Mm

13. Kakme »3J1eKTpoHBI 00Ja1aK0T 0Oo0JblIeil paspemiapmeil CnoCOOHOCTBIO I
MOJIy4YeHUs U300paKeHUus MOBEPXHOCTH o0pa3ua ¢ momomb PIOM?

1. BTOpruHbBIE

2. OTpaKEHHbIE

3. DOIJIOLIEHHEIE

Bompoce! k Tecty Ne 3:

TEMA: «Cxanupyomasi 30H10Basi MUKPOCKOIHSD)

1. Ckanupyromas 3oH10Basi Mukpockonus (C3M) —3to

1. COBOKYITHOCTbH RJIEKTPOHHO-30H/I0BBIX METOJIOB UCCJIEI0BAHUS MUKPOCTPYKTYPBI TBEPABIX
TeJI, UX JIOKAJIbHOTO COCTaBa M MUKPOIIOJIEH ¢ TOMOIIBIO 3JIEKTPOHHOTO ITy4Ka

2. uccrnenoBaHue MOpQOJIOTMM M JIOKAJIbHBIX CBOHCTB MHOBEPXHOCTH TBEPJOro Tena ¢
BBICOKMM TPOCTPAHCTBEHHBIM pa3pelleHHeM C IOMOIIbI0 CIelUaIbHbIM  00pazoMm
IIPUTOTOBJIEHHBIX 30HJI0B B BUJIE U

3. uccneoBaHUS MUKPOCTPYKTYPbl TBEpPIBIX Te€J, MX JOKAJIBHOTO COCTaBa C MOMOIIBIO
npruOOPOB OCHAIIEHHBIX COBPEMEHHOH 3JIEKTPOHUKOM

2. HccaenoBanue MukKpopeiabeda NMOBEPXHOCTH M ee JIOKAJbHBIX cBoiictTB B C3M
NMPOBOJAUTCS € OMOUIbIO

1. myuka cBera

2. 3JIEGKTPOHHOTO 30H]1a

3. 30H]1a B BUJIE UTJIbI

3. Ckanupyouuii TYHHEJIbHbIH MUKPOCKOII — 3TO

1. Mukpockomn, MpHHIMI pabOThl KOTOPOrO OCHOBAaH Ha PEruCTpald CHUIIOBOTO
B3aUMOJICHCTBUS MEXy TOBEPXHOCTBIO UCCIEAYEMOro 00pasiia 1 30H10M

2. MHKpPOCKON, B KOTOPOM JJisi TMOJIy4eHHS HH(POpPMAIMM O CBONCTBAaX IOBEPXHOCTH
UCTIOJIb3YETCsI AIIEKTPHUUECKOE B3aUMOJICHCTBHE MEXY 30H/IOM U 00pa3LioM

3. MHKpOCKON, TPHUHIHII pabOTBl KOTOPOTO OCHOBaH Ha SBICHUH TYyHHEIHMPOBAHUS
AJIEKTPOHOB 4Yepe3 Yy3KUWH TMOTCHUUATIbHBIM Oapbep MEXIy METAIMUYEeCKUM 30HIOM U
IPOBOJAIINM 00pa3LioM BO BHELTHEM IEKTPUUYECKOM IOJIE

4. MUKpPOCKON, B KOTOPOM JUIS TOJIy4eHHs HH(OpPMAlMK O CBOWMCTBAaX IOBEPXHOCTH
UCIIOJIb3YEeTCsl MArHUTHOE B3aUMOJIEHCTBIE MEXKAY 30H0M U 00pa3LoM

4. ATOMHO-CHJIOBOII MUKPOCKOI — 3TO
1. MuKpockom, TpPHHOMI pabdOThl KOTOPOrO OCHOBAaH HA PETHCTPAIlH  CHIIOBOTO
B3aMMOJICHCTBHS MEKY MTOBEPXHOCTHIO HCCIeyeMOoro oopasia 1 30H10M



2. MHKpPOCKON, B KOTOPOM JJisi TMOJy4eHHS HHQOpPMAIMH O CBOWCTBAX IIOBEPXHOCTHU
UCTIOJIb3YETCS AIEKTPHUUECKOE B3aUMOICHCTBHE MEXKY 30HIOM U 00pa3LioM

3. MHKpPOCKON, MPHUHIMI paboThl KOTOPOTO OCHOBAH HA SBJICHUM TYHHEIHPOBAHUS
AIIEKTPOHOB 4Yepe3 y3KWH TNOTEHIMATbHBIM Oapbep MEXay METAUTHYeCKUM 30HIOM H
MPOBOASIIUM 00pa3OM BO BHEIIHEM 3JIEKTPUUYECKOM I0JIe

4. MUKpPOCKON, B KOTOPOM JUIS TOJIy4eHHs HH(OpPMAlMK O CBOWMCTBAaX IOBEPXHOCTH
UCIOJIB3YETCSl MAarHUTHOE B3aMMOJICHCTBIE MEXKAY 30HAOM U 00pa3iioM

5. 1eKTPOCHI0BOI MUKPOCKOII — 3TO

1. MHKpOCKON, TNPHUHOUI pPabOTBI KOTOPOrO OCHOBAaH HA PErHCTPALUU  CHIIOBOTO
B3aUMOJICHCTBHS MEXy IOBEPXHOCTBIO UCCIEAYEMOIo 00pasla 1 30HA0M

2. MHUKPOCKON, B KOTOPOM Ui IMOJy4YeHHss HH(OpPMAlMH O CBOWCTBaX IOBEPXHOCTH
UCIIOJIb3YETCsl AIEKTPUUECKOE B3aUMO/ICHCTBHE MEXY 30HIOM U 00pa3LioM

3. MHUKPOCKOII, IPUHIHUII pa6OTbI KOTOpPpOro OCHOBAaH Ha SBJICHHUHU TYHHCIIMPOBAHUA
JIEKTPOHOB uepe3 y3KUH NOTEHIMAJIbHBI Oapbep MEXAy METaUIMYeCKUM 30HIOM H
IPOBOASILIUM 00pa3LOM BO BHELIHEM 3JIEKTPUUECKOM I10J1€

4. MUKpPOCKONI, B KOTOpOM JUIsl MOJIydeHHs HMH(OpManmuu O CBOWCTBaX IOBEPXHOCTH
UCIIOJIb3YETCSl MArHUTHOE B3aUMOJEICTBHAE MEKAY 30HIOM U 00pa3LoM

6. MarHuTHO-CHWJI0BOIi MUKPOCKOII — 3TO

1. Mukpockomn, MpUHUMI pabOThl KOTOPOrO OCHOBAaH Ha PErHCTpallMd  CHUIIOBOTO
B3aUMO/JICHCTBHS MEX/y TOBEPXHOCTBHIO UCCIEAYEMOro 00paslia 1 30H10M

2. MHKpPOCKONI, B KOTOPOM JJis TMOJy4eHHS HHPOpPMAIMHM O CBOWCTBAX IOBEPXHOCTHU
UCTIONIB3YETCS AIEKTPHUUECKOE B3aUMOJICHCTBHE MEXKY 30HIOM U 00pa3LioM

3. MHKPOCKON, MPHHIMI paboThl KOTOPOTO OCHOBAaH HA SBJICHUM TYHHEIHPOBAHUS
JNIEKTPOHOB uepe3 y3KWW TMOTCHIMANBHBIA Oaphep MEXAy METALTUYECKUM 30HIOM U
MIPOBOJIAIIIMM 00OPA3I[OM BO BHEIITHEM DJIEKTPUUECKOM T10JIE

4. MHKPOCKOI, B KOTOPOM Ui TMOJy4YeHHs HHQPOPMAIMM O CBOWCTBAX MOBEPXHOCTH
UCIIOJIb3YETCSl MAaTHUTHOE B3aMMOJICHCTBHE MEXKAY 30HAOM U 00pa3iioM

7. N300paxenue peabeda MOBEPXHOCTH B CKAHMPYIOIIEM TYHHEJIbHOM MUKPOCKOIIE NPH
HCCIe0BaHNM o0pa3ua ¢ Mukpopeabedom popmupyercst

1. METOAOM IMMOCTOAHHOTO TYHHEJIIBHOTO TOKa

2. METOJIOM MOCTOSTHHOM BBICOTBI

3. METOJOM HOCTOSIHHOM CHJIEI

8. U300paxkenne penbeda NOBEPXHOCTH B CKAHMPYIOLEM TYHHEJIbHOM MHUKPOCKOIIE IPH
HCCJIeI0BAHMHU 00pa3na ¢ aTOMAPHO IVI1aIKO0H MOBEPXHOCTHI0 (hopMHUpYeTCs

1. METOIOM MMOCTOAHHOT'O TYHHEJIIBHOTO TOKa

2. METOJIOM MOCTOSIHHOM BBICOTBI

3. METOJOM HOCTOSIHHOM CHJIEI

9. B ckaHUPYHOIIHUX TYHHEJIbHBIX MUKPOCKONAX HCMOJIb3YKTCS 30H/Abl, H3TrOTOBJIEHHbIE
MeTOoA0M

1. 3JIEKTPOXUMHUUYECKOTO TPABJIECHHUS BOJIL(HPAMOBOI IPOBOIOKHU

2. mepepe3aHreM TOHKOU MTPOBOJIOKH C TIOMOIIbIO OOBIKHOBEHHBIX HOKHUIT

3. TOHKOH 3aTOYKH

10. KoHTakTHBIH peskuM padoTbl ATOMHO-CHJIOBOI0 MUKPOCKOIA — 3TO
1. paccTosiHMe OT UTJIBI KaHTHUJIEBEPA O 00pa3iia COCTaBISIET MOPSAIKAa HECKOJIBKUX JECITHIX
HaHOMeTpa



2. KaHTWJIEBEp C TMOMOIIBIO MbE30KpUCTAIIa KOJIeOIeTcs Haja M3ydaeMoW MOBEPXHOCTBHIO C
aMILTUTY10M ~2 HM

3. WIyIa KaHTWIEBEpA B HIDKHEM TOYKE CBOMX KOJICOAHUU CJIETKa KacaeTcs MOBEPXHOCTH
oOpa3sia

11. BeCKOHTAKTHBIH pesKUM pPadoTbl ATOMHO-CHJIOBOT0 MUKPOCKONA — 3TO

1. paccTosiHUE OT UTJIBI KaHTUJIEBEpA 0 00pa3lia COCTaBISET MOPSAIKA HECKOIbKUX JECATBIX
HaHOMeETpa

2. KaHTWJIEBEP C MOMOIIBIO MbE30KpUCTANIa KOJIeONeTcs HaJ M3ydaeMOW MOBEPXHOCTBHIO C
aMIUIMTYA0M ~2 HM

3. urna KaHTWIEBEpa B HIDKHEH TOYKE CBOMX KOJIeOaHMI CleTKa KacaeTcsi MOBEPXHOCTH
obOpasia

12. I1o1yKOHTAKTHBIN PesKUM PadoThl ATOMHO-CHJI0OBOT0 MUKPOCKONA — 3TO

1. paccTosiHMEe OT UTJIBI KaHTUJIEBEPA O 00pa3la COCTaBISIET MOPAIKAa HECKOJIBKUX AECSThIX
HaHOMeETpa

2. KaHTWJIEBEP C MOMOIIbIO MbE30KpUCTANIa KOJIeONeTcs HajJ M3y4aeMoW MOBEPXHOCTBHIO C
aMIUIMTYA0M ~2 HM

3. urna KaHTWJIEBEpa B HIDKHEH TOYKE CBOMX KOJIeOaHMM clerka Kacaercs MOBEpXHOCTH
obOpasia

13. JIns ucciaenoBaHusi JAUAIEKTPUYECKHX CBOMCTB 00pa3loB B 3JIEKTPOCHIOBOM
MHMKPOCKOIe IPUMeHsIeTCs

1. opHompoxonHas MeTOoIuWKa — (UKCUPYIOTCS HM3MEHEHHUS aMIUIMTYIbl KoJleOaHMi
KaHTUJIeBEpa, KOTOPbIE CBSA3aHBI C U3MEHEHHEM €MKOCTH CHUCTEMBI 30H-00pasell BCIEICTBUE
U3MEHEHUs AUAJIEKTPUUECKUX CBOMCTB 00pa3ia

2. JBYXIPOXOJHAs METOAMKA: TEpBbIl MPOXOJ — CHUMAaeTcs H300pakeHue penabeda
MOBEPXHOCTH 00paslia, BTOPOil MpoxoJ — (GUKCUPYIOTCS U3MEHEHUs] aMIUIUTY bl KoleOaHui
KaHTHJIEBEPa, KOTOPHIE CBSI3aHBI C M3MEHEHUEM €MKOCTH CHCTEMBI 30H/I-00pa3el] BCIIECCTBHE
U3MEHEHUs AUAJIEKTPUUECKUX CBOMCTB 00pa3ia

3. IBYXHIpPOXOIHAs METOAMKA: TEPBBIA MPOXOJ — (GUKCHUPYIOTCS H3MEHEHHUS aMIUTATYIBI
KoJIeOaHUH KaHTUJIeBEpa, KOTOPhIE CBS3aHbl C M3MEHEHHEM €MKOCTH CHUCTEMBI 30H]1-00pa3er
BCJICJICTBHE W3MEHEHHS IHAJICKTPUYECKUX CBOMCTB 00pasia, BTOPOW MPOXOJ — CHUMAETCS
nu3o00paxeHue penbeda moBepxHoCcTH 0Opasia

14, Marauro-cujioBoe u300pa’keHHe MOBEPXHOCTH OOpa3LoOB, HMEKIHUX C¢Ja00
pa3BUTHIN pejbed NOBEPXHOCTH, (hopMuUpyeTCs

1. Mo MeToly MOCTOSIHHOM BBICOTHI, IIPHU 3TOM (PUKCHUpYeTCs BEIMYMHA U3rnba KaHTUIIEBEpa,
3a CYET CUJIbl MArHUTHOTO B3aUMOJIEUCTBUS 30Ha ¢ 00pa3lioM

2. MO JABYXNPOXOIHON METOAMKE: MEpBBIA IMPOXOJ — CHUMAeTcs H300pakeHue penbeda
MOBEPXHOCTU 00pa3lia, BTOPOM MpOxXoJ — (UKCHUPYIOTCS M3MEHEHHs H3ruda KaHTUIIeBepa
CBS3aHHBIE C HEOAHOPOJHOCTBIO MAarHUTHBIX CHJ, JEHCTBYIOIIMX HA 30HJ CO CTOPOHBI
obpasia

3. mo JBYXNPOXOIHOW METOAMKE: MEPBBIA NMPOX0oJ — (PUKCHPYIOTCS HM3MEHEHHs u3ruda
KaHTHJIEBEpa CBSI3aHHBIE C HEOJHOPOAHOCTHIO MAarHUTHBIX CHJI, JAEHCTBYIOLIMX HA 30HJ CO
CTOpPOHBI 00pasla, BTOPOH MPOXOA — CHHUMAaeTcs H300paxkeHHe penbeda MOBEPXHOCTU
obpasia

15. MarnuTo-cujioBoe u300pakeHHe MNOBEPXHOCTH 00pPa3noB, MMEKIIUX C CHJIBHO
Pa3BUTBIM peiibe)oM NMOBEPXHOCTH, (opMUPpYeTCs

1. mo MeToly MOCTOSIHHOM BBICOTHI, IPU 3TOM (PUKCUPYETCS BEJIMYMHA M3rnba KaHTWIEBEPA,
3a CUCT CHUJIBI MAarHUTHOI'O BSaHMOHeﬁCTBI/IH 30HJa C 06pa3u0M



2. TO0 JBYXMPOXOJHOM METOIWKE: TEPBBIM IMPOXOJ — CHHUMAETCS H300pakeHHe penbeda
MOBEPXHOCTH 00pasia, BTOPOH MpOXoa — (UKCHUPYIOTCS M3MEHEHHMsS H3ruba KaHTUIIEeBEpa
CBS3aHHBIE C HEOJAHOPOJHOCTHIO MArHUTHBIX CHJI, JEHCTBYIOIIMX HA 30HJ CO CTOPOHBI
oOpa3sia

3. TO0 JBYXIPOXOJHOW METOJMKE: TEPBBIM MPOXOJ — (UKCUPYIOTCS H3MEHEHHS H3ruda
KaHTUJIEBEPA CBSA3aHHBIE C HEOJAHOPOJHOCTHIO MAarHUTHBIX CHJ, JEHCTBYIOIIMX HA 30HJ CO
CTOpPOHBI 00paslia, BTOPOW NPOXOA — CHUMAeTCs H300pakeHHe penbeda MOBEPXHOCTU
obOpasia

16. 3017 1J151 MATHUTO-CHJIOBOT0 MUKPOCKOIIA MPeACTABJIsIET CO00M
1. urma 30H/1a MOKPHITA clloeM GEeppPOMarHUTHOTO MaTepHalia

2. urnia 30H/1a MOKPHITa CII0EM TOKOIPOBOISIIEE OKPHITHE

3. WrJIa 30H/1a U3TOTOBJICHA U3 BOJIH(PAMOBOM MPOBOJIOKH

17. 30HA 1J1s1 J1EKTPOCHI0BOI0 MUKPOCKOIA MpPeCcTABJIsET CO00M
1. urna 30812 TOKpHITa cJI0eM (PeppOMarHUTHOTO MaTepuaia

2. Urja 30H/a HOKPBITa CI0EM TOKOIPOBOJAIIEE MTOKPBITHE

3. uria 30H/1a U3rOTOBJIECHA U3 BOJIL(PPAMOBOI MPOBOIOKU

18. 3ongoBasi iurorpagus — 310

1. monmyyeHue OTTUCKA C COBEPIICHHO IJ1aIKON MOBEPXHOCTH C MOMOIBIO KPACKH

2. co3maHue Ha IMOBEPXHOCTH OOpa3la 3apaHee 3aJaHHBIX CTPYKTYpP C HaHOMETPOBBIM
YPOBHEM MPOCTPAHCTBEHHOI'O PA3PELICHUS] IMPHU TOBBIILIEHHOM YpPOBHE B3aUMOJIECHCTBUS
MEXJTy 30HIIOM H 00pa3iomM

3. BUI me4yaTHON rpaduku, OOBIYHO OTHOCHMBIN K IpaBlOpe (XOTs MPHUEMBbl TPaBHUPOBAHUS
B HEM OTCYTCTBYIOT), IPH KOTOPOM H300pakeHHE MEeYaTaeTCs C TIOCKOW MOBEPXHOCTH KAMHS

Bompocsl k Tecty Ne 4:
TEMA: «PeHTreHOBCKHE MEeTOAbI HCCIET0BAHNI

1. PeHTreHOBCKHE JIy4YH — 3TO

1. anexTpoMarHuTHBIE BOJIHBI B quamnas3one ot 0,101 A

2. 3IeKTPOMAarHUTHBIE BOJHBI B AnamnasoHe ot 100 10 0,01 A
3. uHdpaKpacHbIe BOJTHBI

2. CIUIOIIHOM PEHTIeHOBCKHH CIIEKTP BO3HUKAET

l. B pe3yibTare TOPMOKEHMS YCKOPEHHBIX OJJIEKTPOHOB JJEKTPOCTATHYECKUM IIOJIEM
ATOMHOTO SIpa ¥ aTOMHBIX JJIEKTPOHOB BEIIECTBA aHOJA

2. mpu BbIOMBAaHMM HJIEKTPOHA OJHOTO M3 BHYTPEHHHX CIIOEB aroMa C MOCIEAYIOLIUM
Iepexo10M Ha 0CBOOOIMBIITYIOCS OPOUTY NIEKTPOHA C KAKOT0-JIMOO BHEILTHETO CII0S

3. U3Ty4eHUEM, KOTOPOE HCITyCKAOT aTOMBI

3. XapakTepucTH4ecKHii pEHTTeHOBCKHIl CIIEKTP BO3HUKAeT

1. B pe3ynbTare TOPMOXKEHHUS YCKOPEHHBIX JJIEKTPOHOB 3JIEKTPOCTATHYECKUM IOJIEM
ATOMHOTO Sipa ¥ aTOMHBIX 3JIEKTPOHOB BEIIECTBA aHO/1a

2. mpu BHIOMBAHUM 3JIEKTPOHA OJHOTO W3 BHYTPEHHUX CIIOEB aTOMa C TMOCIETYIOLUUM
MePEX0I0M Ha OCBOOOIUBIIIYIOCS OPOUTY AJIEKTPOHA ¢ KAKOTO-TMO0 BHEIITHETO CIIOS

3. U3Iy4eHUEM, KOTOPOE HCITyCKAIOT aTOMBI

4. PeHTreHOCTPYKTYPHbIH aHAJIHU3 — ITO
1. MeToJ, UCTIONB3YIOMINNA PEHTTEHOBCKUE CHIEKTPHI 3JIEMEHTOB JUIsi XUMUYECKOTO aHalu3a
BELIECTB



2. METOAbl HUCCIECNOBAHMs CTPYKTYpPBl BEILECTBA IO PACHPENEICHUIO B IPOCTPAHCTBE U
MHTEHCUBHOCTSIM PacCESHHOTO Ha aHAIM3UPYEMOM O0BEKTE PEHTTC€HOBCKOTO U3TyUYCHHUS

3. COBOKYNHOCTb METOJOB KAaue€CTBEHHOIO M KOJMYECTBEHHOIO OINpPEACIECHUS COCTaBa
00BEKTa, OCHOBAaHHAs Ha W3YYCHUHU CIEKTPOB B3aUMOJCHCTBUS MaTepUU C HU3ITyUYCHHUEM,
BKJIIOYAsl CIEKTPBI JIEKTPOMATHUTHOTO M3JIyYEHUs, aKyCTUUECKHUX BOJIH, PACIPEIEICHUS 110
MaccaM U SHEPTHSIM 3JIEMEHTAPHBIX YaCTHULL

5. PeHTreHoCneKTpaJbHbIi aHAJIU3 — 3TO

1. MeToJ, UCTIONB3YIOMINIA PEHTTEHOBCKUE CIEKTPHI 3JIEMEHTOB JUIsi XUMUYECKOTO aHaau3a
BELIECTB

2. METOJbl HUCCIIEOBAaHMS CTPYKTYpPhI BEIIECTBA IO PACIpPElE]ICHHIO B MPOCTPAHCTBE U
MHTEHCUBHOCTSIM PacCESHHOTO Ha aHAIM3HPYEMOM O0BEKTE PEHTTC€HOBCKOTO M3TyUYCHHUS

3. COBOKYNHOCTh METOJIOB KAaueCTBEHHOTO U KOJMYECTBEHHOTO OIpeeNieHUsl COocTaBa
O6’beKTa, OCHOBAaHHAasA Ha HU3YYCHHU CIICKTPOB B3aI/IMOI[eI>'ICTBI/ISI MaTrepuu € H3JIYYCHUCM,
BKJIIOYAsl CIIEKTPBI AJIEKTPOMArHUTHOTO U3JIyYEHHUs, aKyCTHUECKHUX BOJIH, pacIpeieieHHsl 110
MacCaM M SHEPTHUAM 3JICMCHTAPHBIX YaCTUI]

6. B peHTreHOCTPYKTYPHOM aHAJIU3€ NPUMEHSAETCS

1. TOTBKO CIUIONMIHOM PEHTIEHOBCKUM CIIEKTP

2. TOJIBKO XapaKTEPUCTUYECKUN PEHTI€HOBCKUM CIIEKTP

3. CIUIOIIHOM M XapaKTePUCTUYECKHUI PEHTI€HOBCKUE CIIEKTPbI

7. B peHTIreHOCIEKTPAJIBLHOM aHAIU3€e IPUMEHACTCH

1. TOJIPKO CIIOIIHOM PEHTI€HOBCKUN CHEKTP

2. TOJIBKO XapaKTEPUCTUYECKUI PEHTT€HOBCKUM CIIEKTP

3. CIUIOIIHOM U XapaKTepUCTUUECKUM PEHTTEHOBCKUE CIIEKTPbI

8. Meroa Jlays 3akiouaercs

1. B cheMKe HEMOABMYKHOTO MOHOKPHCTAJUIA B CIUIOITHOM CIIEKTPE

2. B CBEMKE Bpamaromerocss (Kayaromierocs) MOHOKpPUCTAJJIa B MapajyIeIbHOM ITyYKe
XapaKTECPUCTUICCKOI'0 U3JTYyUYCHUA

3. B CBEMKE HENOJBM)XHOTO MOHOKpHCTAJIJIa B IIMPOKO pPacCXOIAUIEMCs Iy4Ke
XapaKTECPUCTUICCKOI'O U3JTYyUYCHUA

4. B ch€MKe MOJUKPUCTAIUIMUECKOT0 arperaTa (HanpuMmep, MOpoIIKa) B MapajuieIbHOM My4Ke
XapaKTECPUCTUICCKOI'0 U3JTYyYCHUA

9. MeToa BpalleHUs 3aKJII0YaeTCs

1. B cCheMKe HETOBHUKHOTO MOHOKPHUCTAIIJIA B CILIOIITHOM CIIEKTPE

2. B CBEMKE Bpamaromerocs (Kadarolierocs) MOHOKPHCTAJUIA B IapauIeIbHOM ITydKe
XapaKTePUCTHUECKOTO U3TYUCHUS

3. B CBEMKEC  HCIIOJABHKHOI'O MOHOKpHUCTalZIa B IIUPOKO  pacxXoddmeMcCsa  ITy4KE
XapaKTePUCTHUECKOTO U3TYUCHUS

4. B cbeMKe MOJIMKPUCTAIUINYECKOT0 arperata (Harpumep, MopoIliKka) B MapajijieIbHOM ITyyKe
XapaKTePUCTHUECKOTO U3ITYUCHUS

9. Metoa Koccenst 3akiiouaercsi

1. B cheMKe HEMOABUKHOIO MOHOKPHUCTAJUIA B CIUIOLIHOM CIIEKTPE

2. B CBEMKE Bpallarollerocss (Kayarollerocs) MOHOKpPUCTaJIIa B MAapajUIEIbHOM IIy4Ke
XapaKTEePUCTHUUECKOTO U3ITyUECHUs

3. B CBEMKE HENOJABIKHOTO MOHOKpUCTaJlla B IIMPOKO pacXoslleMcs IIydKe
XapaKTEePUCTHUUECKOTO U3ITyUCHUs



4. B cbeMKe MOJIMKPUCTAIUINYECKOTO arperaTta (Harnpumep, MopoIlika) B MapajijieIbHOM IMydKe
XapaKTepUCTHUUECKOT 0 U3ITyUEHUS

10. MeTon debas-Lleppepa 3akiarouaercst

1. B cheMKe HeMOABUKHOIO MOHOKPHUCTAIIJIA B CILIOIIHOM CIIEKTPE

2. B CbEMKE Bpallaronierocs (Kayarollerocs) MOHOKPUCTaIa B MapajuIeIbHOM ITyuYKe
XapaKTePUCTHUECKOT0 U3ITYUCHUS

3. B CBhEMKE HENOJABIKHOTO MOHOKPUCTAJUIA B IIMPOKO pacxojasduieMcs IydyKe
XapaKTePUCTHUECKOT0 U3ITyUCHUS

4. B cCb€MKE MOJIMKPUCTAIUINYECKOTO arperara (Harpumep, MopolliKa) B MapajljIeIbHOM IIyUYKe
XapaKTePUCTHUECKOTO U3ITyUEHUS

11. MUKpPOpPEHTIeHOCTIEKTPAJIbLHBIH aHAJIN3 N03BOJISIET ONPEIeINTh
1. XUMHYECKUI COCTaB MCCIIETyEeMOro o0pa3sia

2. TOKaJIbHBIH XUMHUYECKHI COCTaB B HCCIICAyeMOM 00pasiie

3 (a3oBEIil cocTaB UCCIeAyeMOTo 00pasia

4. CTPYKTYypy HCCIIEAyeMOro oopasia

12. KauecTBeHHbIHi MUKPOPEHTI€HOCTIEKTPAJIbHBINH aHATU3

1. Mo3BOJIsIET YCTAHOBUTH HAJIMUKE TOTO WJIM MHOTO 3JIEMEHTA B UCCIIEAYEeMOM mpode

2. ompenensieT KOJIMYECTBO 3JIEMEHTa B 00paslie MyTeM CpaBHEHHsI KPUBBIX WHTEHCUBHOCTEH,
CHSTBIX ¢ 00pasia u 3Tanona, conepxkamiero 100 % ananu3upyemMoro 31eMeHTa

3. O3BOJIIET TOYHO OMPEJCIUTh XUMHUUECKUN COCTaB MUKPOOOHEMOB BEIIECTBA

13. Kotn4ecTBeHHBIIT MUKPOPEHTI€HOCTEKTPAIbHBII aHAJIN3

1. onpenenser KOTUYECTBO JIEMEHTa B 00pa3iie MyTeM CPaBHEHUSI KPUBBIX MHTEHCUBHOCTEH,
CHATBHIX ¢ 00pa3ia u 3TanoHa, coaepxkamiero 100 % ananu3upyeMoro sinemMeHTa

2. IO3BOJISIET YCTAHOBUTH HAJTUYKE TOTO WU MHOTO DJIEMEHTa B UCCIeAyeMoil mpobe

3. TO3BOJISIET TOYHO OTPEJICITUTh XHMHUSCKHIA COCTaB MUKPOOOHEMOB BEIECTBA

14. IosykoM4ecTBEHHbI MUKPOPEHTICHOCTIEKTPAJIbHBIH AHATN3

1. mO3BOJISIET YCTAaHOBUTH HAJIMYUE TOTO WIIM MHOTO 3JIEMEHTA B HCCIIeyeMoii mpode

2. ompenensieT KOJIMYECTBO 3JIEMEHTa B 00paslie MMyTeM CpaBHEHMsI KPUBBIX HHTEHCUBHOCTEH,
CHATBIX ¢ 0Opa3la 1 3TajoHa, coaepxkaiiero 100 % aHanu3upyeMoro sjaeMeHTa

3. IO3BOJISIET TOYHO OMPEEIIUTh XUMHUYECKUI COCTaB MUKPOOOHEMOB BEIIIECTBA

Bomnpoce! k Tecty Ne 5:

TEMA: «Mexann4yecKne CBOHCTBa»

1. Mexannuyeckue CBOMCTBA ONpeIeJSIIOT OBeAeHUe MaTepuaJa;
1. mox aeicTBHEM ITPUIIOKEHHBIX BHEITHUX Harpy30kK

2. IoJ IEUCTBUEM NPHIIOKEHHBIX BHYTPEHHUX HATPY30K

3. mox neiicTBUEM MEeXaHWYeCKOH 00paboTKH MaTepuaa

2. CtaTu4yecKue UCIIBITAHUS NMPEAyCMATPUBAIOT

1. MeaJieHHOE U TUTaBHOE YBEJIMYEHHE HAarpy3KH Ha o0pasel]
2. pe3Koe MPUIIOKEHNE HArPy3KU K 00pasILy

3. NUKJIMYecKoe (3HAKOTIEPEMEHHOE) HAarpyKEeHNe

3. luHaMHu4YeCcKue UCTIBITAHNS NMPefyCMAaTPHBAKOT
1. MeIeHHOE U TIJIaBHOE YBEJIMUEHHE HAaTrpy3KH Ha o0paser



2. pe3Koe NPUII0KEHUE Harpy3Ku K o0pasity
3. qUKIMYEecKoe (3HAaKOIIEPEMEHHOE) Harpy KeHUe

Hukanyeckne NCNbITAHUS NPEAYCMAaTPUBAIOT

. MEJUIEHHOE U TJIaBHOE yBEJIMYEHUE Harpy3Ku Ha oOpaszer
. Pe3KOoe MPUIIOKEHUE HArPy3KU K 00pasily

. IUKIIMYecKoe (3HAKONEPEMEHHOE) HAarpy>KeHHe

W N —= A

. K craTnyecknM MCIIBITAHUSIM OTHOCHTCS:
. ACTIBITAaHUE HA YJIapHYIO BA3KOCTh

. ICIIBITAaHUE Ha PaCTSHKCHHE

. ICIIBITAHUE HA YCTAJIOCTHOE Pa3pyIlICHHUE

W N — W

K AHHAMHUYECCKHUM HCNIBITAHUAM OTHOCHUTCH:
. HCIIBITAHUE HA YAAPHYIO BA3KOCTDH

. UCIIBITAHHUC HA PACTAKCHUC

. UHCIIBITAHHUE HA YCTAJIOCTHOC Pa3spylICHUC

W N — &N

. K nmkjim4yeckuM MCIBITAHUSIM OTHOCHTCS:
. ACTIBITAaHUE HA YJIapHYIO BA3KOCTh

. ICIIBITAaHUE Ha PaCTsHKCHHE

. ICIIBITAHUE HA YCTAJIOCTHOE Pa3pyIlICHHUE

W N =

OmnpenesieHne TBEPAOCTH OTHOCHTCS
. K CTAaTUYECKHUM HCHBLITAaHHUSIM

. K IMHAMHYECKUM UCIBITAHUIM

. K HUKJIAYECKUM HUCIBITAHUSIM

w N — o

HN3mepenue TBepAoCTH 10 bprHe /10 BO3MOKHO 1JI MaTEPUAJIOB

. MQJIOW U CPETHEN TBEPAOCTH

. CpeaHEN U BBICOKOW TBEPJOCTH

. OT MAJIOM J10 BBICOKOW TBEPIOCTH

. TOHKUX TTOBEPXHOCTHBIX CJIOEB, a TAK)KE MATEPUAJIOB C OY€Hb BBICOKOW TBEPIOCTHIO

S LW N~ O

10. U3mepenne TBepaocTH o PokBess1y BO3MOKHO VI MATEPHAJIOB

1. Manoi u cpeaHen TBEPAOCTH

2. cpeHeN U BBICOKOM TBEPIOCTH

3. oT Masoi A0 BBICOKOM TBEPAOCTH

4. TOHKUX MTOBEPXHOCTHBIX CJIOEB, a TAK)KE MaTEPHAJIOB C OUEHb BHICOKOW TBEPIOCTHIO

11. U3mepenne TBepaocTH M0 BuKKepcy BO3MOKHO 1J1s MaTepHAIOB

1. Manoi u cpeaHel TBEPAOCTH

2. cpeHed U BBICOKOW TBEPIOCTH

3. oT Manoi 10 BBICOKOM TBEPAOCTHU

4. TOHKHX NOBEPXHOCTHBIX CJIOEB, & TAK)KE MATEPUAIIOB C OYEHb BBICOKOM TBEPJOCTHIO

12. B kauecTBe HH/AEHTOPA MCINOJIb3YeTCS YeThIPeXIPAHHAS AJIMA3HAs MUPAMM/Ia B
MeTo/le U3MepeHHsl TBEPAOCTH

1. mo bpunemnto

2. no Poksenny

3. no Bukkepcy



13. B xakoM mMeTO/e M3MepeHHs TBEPAOCTH HCIOJIb3yeTCs B KayecTBe HHACHTOpa
aJIMa3HbI KOHYC

1. mo bpunemnto

2. no Poksenny

3. no Bukkepcy

14. B xakoM MeTO/1e M3MEpPEeHUs TBEPAOCTH UCIO0JIb3YyeTCs B KauecTBe HHIEHTOpa
aJIMa3HbI KOHYC

1. mo bpunemnto

2. no Pokseinny

3. no Bukkepcy

15. B kakoM MeTO/1e M3MepeHUs TBEPAOCTH UCIOJb3YyeTCs B KauecTBe HHIEHTOpa
CTAJIbHOM 3aKajleHHbIH mapuk guamerpom D=2,5; 5 uiau 10 mm

1. mo bpunemnto

2. no Pokseiny

3. no Bukkepcy

16. TBepaocTh — 310

1. HanpsKEeHUE, COOTBETCTBYIOIIEE MAKCUMAJIBHOM HAarpy3Ke, KoTopas IIpeIlIecTBYET
paspyl1eHuro oopasua

2. CBOWCTBO MaTepHalia CONPOTUBIATHCS IUIACTUYECKON JeOpMalliyl IPH BIABIMBAHUH B
€ro MOBEPXHOCTb TBEPJOrO TeJla

3. c110cOOHOCTH MaTepHaa MorjIoIaTh MEXaHUYECKYI0 SHEPTUIO B IIPOLIECCEe
ne(OpMHUPOBaHUS U pa3pyIllEeHUs M0/ ASUCTBUEM yIapHOI Harpy3Ku

17. YnapHas BA3KOCTb — 3TO

1. pabGota, 3arpadyeHHas Ha pa3pylieHHe oO0pas3lla, OTHECEHHas K IUIOmaAn pabodero
MOTIEPEYHOro ceueHus odpasua

2. HampsDKeHHEe, COOTBETCTBYIOIIEE MAaKCHMaJbHOW Harpy3ke, KOTopas MpeIIIecTBYeT
paspyIieHuto oopasia

3. pa3pylieHne MeTaa Mo 1eHCTBUEM 3HAKONIEPEMEHHBIX Harpy30K

18. Mopor XJIaAHOJIOMKOCTH — 3TO

1. Temnepatypa (MHTEepBaJ TEMIEpATyp), IpU KOTOPOU MPOTEKAET UCTIbITAHUE

2. temmepaTypa (MHTEpBajJ TeMIIEpaTyp), MPU KOTOPOM IMPOUCXOIUT MEPEeXoja OT BA3KOTO
pa3spyLICHUA K XPYIIKOMY

3. TemnepaTypa (MHTEpBajl TeMmIeparyp), Ipu KOTOPOM MPOUCXOAMT MEPeXo]l OT XPYMKOIro
paspylieHus K BA3KOMY

19. BsizkoMy pa3pyuieHuI0 COOTBETCTBYeT

1. u3nmoM ¢ OIECTAIIMM, KPUCTAITHYECKUM CTPOSHUEM

2. M3JIOM C HaJW4YUEM ouara pa3pylieHHus, 30HbI MOCTEIEHHOTO0 COOCTBEHHO YCTAJIOCTHOTO
Pa3sBUTHA U 30HBLI 1OJIOMaA

3. U3J10M, UMEIOIIMH MAaTOBOE, BOJIOKHUCTOE CTPOCHUE

20. Xpynkomy pa3pyunieHHIO COOTBETCTBYeT

1. HU3JI0M C 6H€CTSIH_[I/IM, KpI/ICTaJIJII/I‘-IeCKI/IM CTpOCHI/IeM

2. M3JIOM C HaJW4YMEM ouara pa3pylieHus, 30HbI MOCTEIEHHOTO0 COOCTBEHHO YCTAJIOCTHOTO
paSBI/ITI/ISI 1 30HBI J0JIOMA

3. U3J10M, UMEIOIIMH MAaTOBOE, BOJIOKHUCTOE CTPOCHUE



21. Ilpeaen BLIHOCAUBOCTH — 3TO

1. MakcuMallbHOE HANpPsDKEHHE, TPU KOTOPOM 00pasel] He pa3pyliaercs mociae 0eCKOHEYHOTro
WM 33IaHHOTO YHCJIa IUKJIOB HArpyKeHUs

2. HampsHyKeHUE, COOTBETCTBYIOIIEE MAaKCHMaJbHOM Harpys3ke, KOTopas IpealiecTByeT
paspy1ieHuto oopasia

3. CBOWCTBO MaTepuasia CONpPOTHBIATHCS IUIACTUYECKOW aedopManuu Mpu BIABIMBAHUU B
€ro MOBEPXHOCTh TBEPJIOTO TeJIa

Tewmbl ansg pedepara

-  Krnaccudukamus wmaTepuasoB W OCOOCHHOCTH  HCCIEAOBAHHUS — Pa3IUYHBIX
MaTepUasoB.

- Hepazpymaromue MeTo/bl KOHTPOJIA (BU3yallbHO-ONTHYECKUM, PEHTICHOBCKAs M
ramma-/1e(heKTOCKONMs, yJIbTpa3ByKoBas 1e(eKTOCKONMs, KalUUIIPHbIE METOJbl KOHTPOJIS,
MarHUTHBIE METO/Ibl HEPA3PYIIAIOLIEr0 KOHTPOJIS).




IIpuiaoxenne 2

OIIeHO‘leIe cpeacrea AJid NpoOBEACHUSA l'[pOMC)KyTO‘lHOi;I aTTeCTallumn

a) HJ'[aHI/IpyeMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OLICHOYHBIC CPEACTBA IJIA IIPOBECACHUSN l'[pOMe)KyTO‘IHOi/i aTrecralmum:

CrpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Inanupyemsie pe3ynbTaThl 00ydeHUs

OneHouHbIE CpesicTBa

IIK-2: cnoco0HOCTBIO Bblﬁl/lpaTB METOAbI UCCTICA0BAHUSA, INTAHUPOBATH U IIPOBOAUTL H606XOHI/IMLIC IKCIICPUMEHTBI, HHTEPIIPETUPOBATH
pPe3yJabTaThbl H 1€JIATHh BHIBO/bI

3HaTh

— KJIacCU(PUKAIMIO OCHOBHBIX METOJIOB
UCCJIE0BAaHUI MaTepUaJIOB;

- OCHOBBI IPOCBEYUBAIOLIEH U
CKaHUPYIOLLEH 3JIEKTPOHHOU, 30HA0BOM,
TYHHEJIbHON U aTOMHO-CHUJIOBO
MUKPOCKOIIHH

Ilepeuens meopemuueckux 60npocos K IK3ameny:

1. Ontuueckas mukpockonusi. OCHOBHBIE MOHSATUS — pa3peliarolas CrHoCOOHOCTD,
npeaes paspemeHus, UppakuOHHbINA peaes. Y CTPOCTBO ONTUYECKOI0 MUKPOCKOIIA.
2.  Mukpockonusi KOMOMHAITMOHHOTO PACCESTHHS CBETa — KOHCTPYKIIHSI, TPUMEHEHHE.
3. Mukpockonusi ¢ HaceimeHueM JromuHectieHnud (STED) — koHcTpykuus,
MIPUMEHEHHUE.

4. KondokanabHas MUKPOCKONHUS — KOHCTPYKIIMS, IPUMEHEHHE.

5. II9M. OcHoBBI mNpocBeUMBAIOLIEH 3JIEKTPOHHOM MuKpockonuu. KoHCTpykius
[I9M. ®opmupoBaHnue Jiyya.

6. Bosmoxsaoctn u npumeHeHue [IOM. OObekTHI HccienoBaHus. J[OCTOMHCTBA |
Henoctatku Metoaa [I1OM. O6nactu npumenenus [1OM.

7.  PDOM. ®usnueckue ocHoBEl POM. YerpoiicTBo u pabora POM.

8.  Texuuueckue BozmoxkHocT POM. Koncrpykuus POM. ITpumenenne. MPCA.

9. (C3M. Ckanupyromasi TyHHEITbHass MHKPOCKONHS — YCTPOWCTBO, TPUHITUITHI
paboThl, IPUMEHEHHE.

10. C3M. ATOMHO-CHJIOBasi MHKpPOCKOIIUSI — YCTPOHCTBO, TPUHIMITEI PabOTEHI,
IIPUMEHEHHE.

11. C3M. DnexkTpocuiioBass MHUKPOCKOMMS — YCTPOWCTBO, HPUHLUIIBI paboThI,
IIPUMEHEHHE.

12. C3M. MarauTHO-CHIIOBas MHKDPOCKOIUSI — YCTPOWCTBO, TNPHHIUIBI pPabOTEHI,

IIPUMCHCHUC.




CrpyKTypHBII

3JEMEHT [Tnanupyemblie pe3yabTaTbl 00yUeHuUs OueHouHbIE CpeACTBA
KOMITETCHIINH
Ymerb — BbIOparh Meron wuccienoBanus s | IIpakmuueckue 3a0anua:
OlpeJieNICHHs TapaMeTPOB MaTepraioB npu | OmucaTs METOMUKY ITPOBEICHHS HCCIIEIOBAHUM:
pelieHnn  KOHKPETHOM  MPaKTUYECKOH | - Ha ONTHYCCKOM MHUKPOCKOIIC,
3a/1a4u; - Ha POM;
—  MOJEpPHU3HMPOBATH meronuky | - Ha ACM;
IOy YEHUS] u 06paboTkH | - OTpeneneHus 6aa 3epHa;
JKCIIEPUMEHTAJIbHBIX JaHHBIX; - OIPC/CJICHUA MUCIEPCHOCTH MEPIINTa;
- BBIOHPATH H UCIIOIB30BATh METOMIBI 1 - OMpE/ICNICHUS KOJINYECTBAa HEMETAJUTMYECKUX BKIIFOUCHUI;
o0opy10BaHue JUIsl aHAIN3a (PU3UKO- - MI3MEPEHUEe TBEPIOCTH 10 Bukkepcy;
MEXaHUYECKUX CBOMCTB HOBBIX - I3MEPEHKE TBEPIOCTH 110 PokBeIty;
MaTepHajIoB U M3EIHI U3 HUX; - U3MEpPEHUE TBEPAOCTU N0 bpunemto;
- UI3MEPEHUE MUKPOTBEPAOCTH;
- ONIPE/ICJICHUE YAAPHOHN BA3KOCTH METAJLIOB.
Brnagerts - IPAKTUYECKUMU HAaBBIKAMU NPOBENICHUS | 3a0anus Ha peuienue 3a0ay u3 npopheccuoHaivbHoil 0oaacmu, KOMN1eKCHble

IKCIIEPUMEHTA C Y4ETOM BhIOOpa
ONTUMAIILHBIX METOJIUK U 000PYOBAHHSI
JUTSL ICCTIEIOBAHUH, paIlliOHATBHOTO
OTIpEIeIICHUs YCIIOBUH U JMana3oHa
IKCIIEPUMEHTOB, 00pa0OTKH,
CHUCTEMaTH3allMY ¥ aHAJIH3a MTOJTyYSHHBIX
pe3yJIBTATOB.

3a0anus:

BriOparh MeTOI U3MEPEHUS TBEPIOCTHU:

- JUTSl MaTeprajoB HU3KOH TBEPIAOCTH;

- JIUIs MAaTepUaJIOB CPETHEH TBEPIOCTH;

- JUTSL MaTepUaJiOB BRICOKOH TBEPAOCTH;

- JIIS MACCUBHBIX M3/ICITUNA U CJI0KHOHN (POPMBI;

- JIIs TOHKUX 00pas3IoB.

Br160op MeTona nccnenoBaHus:

- JUTS OIIpEJIeNICHUs pa3Mepa 3epHa B KPyITHO3EPHUCTBIX MaTepHaax;
- JIJIs1 OTIPEJICIICHHSI pa3Mepa 3€pHA B YIBTPAMEIKO3EPHHUCTHIX MaTepraax;
- JUTSL UCCTIETOBAHMSI TUCIIOKAIIMOHHON CTPYKTYPBI;

- JIJIsl UCCJIeIOBAHUs MUKPOpenbeda MOBEPXHOCTH.

OIIK-1 roToBHOCTBIO HCIIOJIb30BATh (PyHAAMEHTAJIbHbIC 001eHHKeHEePHbIE 3HAHUS




CrpyKTypHBII

3JEMEHT [Tnanupyemblie pe3yabTaTbl 00yUeHuUs OueHouHbIE CpeACTBA
KOMITETCHIINH
3HaTh METOJIbI U3YUYCHHS PU3UKO-XUMUUIECKUX Ilepeuens meopemuueckux 6onpocos K IK3amemy:
MIPOIIECCOB, (PU3NIECKUX, XUMHUECKUX 1. OcHoBBI (pU3UKK PEHTIEHOBCKOTO H3JIy4YeHHUsS. B3ammonencTBHE pPEHTTEHOBCKHUX
CBOMCTB U IKCILTyaTallMOHHBIX Jy4Yel ¢ BELIECTBOM.
XapaKTEPUCTUK MAaTEpPUAJIOB, YCTPOUCTB, 2. OCHOBHBIC METOJIBI PEHTICHOCTPYKTYPHOTO aHATN3A.
nprOOPOB U U3/IEIUN HA UX OCHOBE; 3. Metoast PCA — Jlays, Koccens.
4. Meroast PCA — meTon BpamieHus1, HOPOIIIKa.
5. OCHOBHBIE METO/BI PEHTIC€HOCIIEKTPAILHOTO aHanu3a. Ob1iee ycTporucTBO
CIIEKTPOMETPOB.
6. MeTobl peHTT€HOCTIEKPATBLHOTO aHaTN3a — KaUeCTBEHHBIN,
MOJYKOJINYECTBEHHBIN, KOJTUYECTBEHHBIM.
7. Craruueckue METOJIbI ONPECIICHUs MEXaHUYECKUX CBOWCTB.
8. JluHaMUYecKue METOIbI ONPEACIICHUS MEXaHUICCKUX CBOHCTR.
9. Iuknuueckue METOJIbI ONPEEICHUS MEXaHHUECKUX CBOUCTB.
10. Hepaspymiaromme MeTo 1kl KOHTPOJIS.
Ymeth - IPUMEHSATH TU(PaKINOHHBIE, Ilpakmuueckue 3a0anus:
CIIEKTPOCKOIIUYECKHE, PE30HAHCHBIE U Ornucarb METOJIMKY MTPOBEICHUSI HCCIIEIOBAaHUM:
JIPyTHe METOABI MPU UCCIICT0BAaHUU - Ha [1OM;
MaTepHuaos; - Ha MPCA;
- HEpa3pyIAIOIIMX METOJI0B KOHTPOJISL.
Brnanets - MPAaKTUYECKUMHU HABBIKAMHU 3adanusa na peuienue 3a0a4 u3 nPoPHeccuoOnanbHOU 001acmU, KOMNIAEKCHbLE

UCIIOJIb30BaHUs DJIEMEHTOB METO/I0B
HCCIIEIOBAHMSI MaTEPUAIIOB U IIPOLIECCOB
Ha JApYyruxX JUCLUIIINHAX, HA 3aHATUAX B
ayJIMTOPUU U Ha y4eOHOU MPAKTHKE;

3a0aHuA:

BriOpars MeTo1 U3MEpPEHUS TBEPIOCTHU:

- U1l MaTepUalioB HU3KOM TBEPAOCTH;

- JIJIs1 MaTepUaJIOB CPETHEH TBEPIOCTH;

- U1l MaTepUaioB BEICOKOM TBEPAOCTH;

- JIIS MACCUBHBIX M3/ICIIUNA U CJI0KHON (POPMBI;
- JUTsl TOHKUX 00pa3IioB.

Br10op MeTona nccnenoBaHus:




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIMN

[Tnanupyemblie pe3yabTaTbl 00yUeHuUs

O1ieHOUHBIE CpENICTBA

- 17151 OTIpEeNIeTIeHUs pa3Mepa 3epHa B KPYIHO3EPHUCTBIX MaTepuaiax;
- JUIs OTIpeIeNIeHHs pa3Mepa 3epHa B YJIbTPAMEIKO3EPHUCTBIX MaTepHraax;
- 17151 UCCJIEIOBAHUS TUCTIOKAIMOHHOM CTPYKTYPHI;
- JUIs1 CCIIEI0BAaHUSI MUKpOpeibeda MOBEPXHOCTH.




0) Ilopsinok npoBeeHUst NPOMEKYTOUYHOM aTTeCTALMH, TOKA3aTeJIH M KPUTEPHH
OLICHUBAHMNS:

Ilpumepnaa cmpykmypa u cooepicanue nyHKkma:

[IpomexyTouHas arrecTanusi Mo AUCHMILIUHE «MeTonabl HCCIEIOBaHUS MAaTEepHalioB U
IIPOLIECCOB» BKJIIOYAET TEOPETHUUECKHUE BONPOCHI, MO3BOJISIIOIIME OLIEHUTh YPOBEHb YCBOEHUS
00y4JaromuMuUCs 3HaHUH, U TPaKTUYECKUE 3aJaHMsl, BBISBIISIONINE CTENeHb C(HOPMUPOBAHHOCTHU
YMEHHUH U BIaJICHUH, TPOBOIUTCA B (hOpME IK3aMEHa.

DK3aMeH MO0 JaHHOW AUCLIMILIMHE MPOBOJIUTCS B YCTHOH ¢dopMe MO dK3aMEHAIIMOHHBIM
Owieram, KaXXIbIi U3 KOTOPBIX BKIIIOYAET 2 TEOPETUUECKUX BOIPOCA.

Ilokazamenu u Kpumepuu oUeHUBAHUA IK3AMEHA:

— Ha OLICHKY «OTJIUYHO» (5 0a/uioB) — 00ydarONIHiics IEMOHCTPUPYET BHICOKHI YPOBEHB
c(OPMHPOBAHHOCTH KOMIIETECHIMI, BCECTOPOHHEE, CHCTEMAaTHYeCKOoe U TIIyOOKOe 3HaHHE
y4ueOHOro MaTepuasa, CBOOOJAHO ONEPUPYET 3HAHUSMHU, YMEHUSIMU, IPUMEHSET UX B CUTyaIUsIX
MOBBILIEHHOW CIIOKHOCTH.

— Ha OIIEHKY «Xopomo» (4 Oamra) — oOydJaroniuics IEMOHCTPUPYET CPEIHUN YPOBEHB
c(OpPMHUPOBAHHOCTH KOMIICTEHIIMI: OCHOBHBIC 3HAHUS, YMEHUS OCBOEHBI, HO JOITyCKAIOTCS
HE3HAYUTENbHbIEC OINOKH, HETOYHOCTH.

— Ha OICHKY <«YAOBJIETBOPUTEJbHO» (3 Oamia) — oOydJaromuiics JIEeMOHCTPUPYET
MOPOTOBBI YPOBEHb CPOPMHUPOBAHHOCTH KOMIIETEHIUI: B XOJi¢ KOHTPOJbHBIX MEPONPUATUN
JIOITYCKAIOTCS OIIUOKHU, TIPOSIBISETCS] OTCYTCTBUE OTJCIBHBIX 3HAHUM, YMEHUN, HABBIKOB.

— Ha OIICHKY «HEY/AOBJIETBOPUTEJIbHO» (2 Oama) — 0OydYaroImMiAcs JeMOHCTPUPYET
3HaHus He Oonee 20% TeOpeTHYECKOro marepuaia, AOMYCKAeT CYIIECTBEHHbIC OIIMOKH, He
MOJKET NOKa3aTh MHTEJUIEKTya IbHbIe HABBIKHM PEIICHUS MPOCTHIX 3a/1au.

— Ha OLIEHKY «HEYJAOBJIETBOPUTENbHO» (1 Oain) — oOyuaromuiicss He MOXKET MOKasaTh
3HaHHWS Ha YpPOBHE BOCIPOM3BEACHHS M OOBSICHEHUS WHQPOPMAIMU, HE MOXKET IT0Ka3aTh
MHTEIJICKTYalbHbIC HABBIKK PEIICHUS MPOCTHIX 3a/1a4.



