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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2021 - 2022
yuyeOHOM rofy Ha 3aceqanuu Kadeapsl TexHonoruii 00paboOTKK MaTepuaIoB

IIporokon ot 20 . Ne

3aB. kadenpoii A.b. Monnep

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
yuyeOHOM rofy Ha 3aceanuu Kageapsl TexHonoruii 00paboTKK MaTepuaIoB

IIporokon ot 20 . Ne

3aB. kadenpoii A.b. Monnep

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceqanuu Kadeapsl TexHosoruii 00pabOTKU MaTepraioB

IIporokom or 20 . Ne
3aB. kadenpoit A.b. Monnep

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

IIporokom or 20 . Ne
3aB. xadenpoit A.b. Momnep




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LenssMu OCBOSHUSI AUCITUTUTMHBI «METO/IbI HCCIIEIOBAHUSI MATEPUATIOB M TIPOIIECCOBY
SIBIISTFOTCSL:

- pa3BUTHE Yy CTYIEHTOB JIMYHOCTHBIX KauyecTB, a Takke (OpMHUpPOBAHUE
obmenpodeccuoHanbHOR ¥ MPO(hEecCHOHATLHOW  KOMIIETEHIIMA B COOTBETCTBHH  C
tpedoBanusmMu ®I'OC BO no Hanpasnenuto noarotopku 22.03.02 Metammyprus;

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

- TIOJTy4CHHUE MPAKTUYECCKUX HABBIKOB pa0OTHI Ha UCCIIEAOBATEILCKOM 000PYA0BaHUH.

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

Jucuummuaa MeTobl UCCIIeIOBaHUI MaTEpHUaIoB U MPOIECCOB BXOAWT B 0a30BYIO
YacTh y4e€OHOTr0 I1aHa 00pa30BaTeIbHOM MPOrpaMMBI.

JUis  u3ydeHus JUCUMIUIMHBI HEOOXOAUMBbl 3HaHUSA  (YMEHHS, BIAJCHUS),
chOpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLHUILIUH/ IPAKTUK:

MarepuanoseneHnue

dusuka

duznueckas XuMus

Mertposnorusi, cTaniapTu3anus u cepTUPUKALUL

3HaHus (yMEHUs, BIIa/IeHUs ), IOJTy4YE€HHbIE IIPU U3YYEHUH JJTAHHON TUCLMILIIMHBI Oy IyT
HEOOXOAUMBI [Tl U3yYCHUS TUCIUTLTH/TIPAKTHK:

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

ITonroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEHa

3 Komnerenunu ody4yaroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AUCHUILUTUHBI (MOYJIs1) ¥ IIJIAHUPYEMBbIE Pe3yabTAThl 00yUeHu sl

B pe3ynbraTe 0cBOSHUS TUCIUIUTUHEI (MOaYIs) «MeTobl HCcCIeI0BaHUN MaTepUaioB
Y TMPOIIECCOBY» O0YUAIOITUIHCS JOKEH 00J1a71aTh CIEYIOIIMMHU KOMIIETEHITUSIMU

CTpyKTypHBII [Inanupyemsble pe3yabTaThl 00yUeHHS
JJIEMEHT
KOMIIETCHIINH

ITK-2 cnocoOHOCTBIO BBI6I/IpaTL METOJbI UCCIICAOBAHUA, TINITAHUPOBATh U TIPOBOAUTH
H€06XOI[I/IMBI€ OKCIICPUMCHTBI, MHTCPIPCTUPOBATL PE3YJILTAThI U ACJIATh BHIBO/IbI

3HaTh - KJ1accU(hMKAIMIO OCHOBHBIX METO/IOB UCCIIEIOBAaHHUI MaTepHaloB;
- OCHOBBI POCBEYMBAOIIEH, CKAHUPYIOLIEH AJIEKTPOHHON M 30HI0BOM
MHKPOCKOIIHHA

Ymerp - BBIOpATh METOJ] MCCIIEAOBAHUS ISl ONIPEICIICHUS TTapaMeTPOB

MAaTEpHAJIOB MPH PEIICHUN KOHKPETHON MPAKTUYECKOU 3a]]a4u;

- MOJICPHU3HUPOBATH METOIUKH MOIYICHUS U 00pabOTKH
SKCIEPUMEHTAIBHBIX IaHHBIX;

- BBIOMPATH U UCIOIH30BaTh METOBI M 00OPYIOBaHHE ISl aHATTU3A
(hbU3UKO-MEXaHUYECKUX CBOMCTB HOBBIX MAaTEPHAIIOB U M3JACIUN U3 HUX

BJ'Ia}IeTB - IPAKTUYCCKMMHU HAaBbIKaMU MIPOBCACHUA SKCIICPUMEHTA C YUYECTOM
BBI60pa OIITUMAJIBHBIX MCTOJHUK U 060py,[IOBaHI/I$I JJIA HCCHCHOBaHHﬁ,
paroOHaJIbHOI'0 ONIPEACICHUA }’CJ'IOBI/Iﬁ " Juarra3oHa SKCIICPUMCHTOB,
O6pa6OTKI/I, CUCTCMATU3allUN U aHAJIM3a MTOJYUYCHHBIX PE3YJILTATOB

OIIK-1 TOTOBHOCTBIO HCIOJIB30BaTh ()yHAMEHTAIbHBIE OOIIEHHKEHEPHbIC 3HAHUS

3HaTh METOJIbl U3yUYEeHUS PUZUKO-XUMHUUYECKUX MPOLIECCOB, PUINIECKUX,
XHUMHUYECKHUX CBOMCTB U OKCILTYATAllUOHHBIX XaPAKTCPUCTUK MATCPUATIOB,
YCTPOKNCTB, TPUOOPOB M U3/ICTHI HA X OCHOBE




YmMmeThb MPUMEHSTH TU(PAKIUOHHBIE, CIEKTPOCKOMUYECKHE, PE30HAHCHBIE U
JIPYTUE METOJIbI MPU UCCIICOBAHUU MaTEPUAJIOB
Brnanets MPaKTUYECKHUMH HaBbIKAMU UCIIOJIb30BAaHUS JIEMEHTOB METOJI0B

HCCIICAOBAHNA MAaTCPUAJIOB U ITPOLCCCOB HAa APYI'UX NUCHHUIIJIMHAX, HA
3aHATUAX B AYAUTOPUU U HA IIPAKTUKE




4. CTpyKTypa, 00b€éM U colepKkaHie TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTaBIsAeT 5 3aueTHhIX enuuull 180 akasn. yacoB, B TOM

YUCJIC:

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

— ayIuTOpHas — 56 akaj. 4acos;
— BHeayIuTOpHas — 3,7 aKkaJl. 4acoB
— caMocTosTeNnbHas pabota — 84,6 aka. 4yacos;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma aTTecTaluu - SK3aMEH

AynutopHast 3 =
o | xonTakTHAS pabota E 5
Pasnen/ Tema 5 (B akaj. dyacax) g ‘;;f Bung ®dopma TeKyIero KOHTPOIIS Ko
g 3 ©|caMocTosTeNbHOIM yCIeBaeMOCTH U
JTACIUTUTAHBI 5 £ N KOMITETECHITUH
@) s g £ paboTHI MIPOMEKYTOYHOM aTTECTAIINU
nab. |mpakT.
Jlex. P '8
3aH. | 3aH. O &
1.
11 Wzyuenue
X Hay4YHOU U
Knaccudpumkarust y66H0171
MarepuaIoB u nu};z ATVDBL
0COOEHHOCTH 714|221 10 PaTYPHL, Pedepar u noxnan [IK-2, OIIK-1
HarvcaHue
WCCIIeIOBAHUS edepara
Pa3IMYHBIX peoepara.
ITonroroBka
MarepuaIoB
JIOKJIazia.
HWroro no pazaeny 4 | 221 10
2.
3amura 1ab0paTopHBIX PadoT:
2.1 Onrunyeckas, «U3y4yenue ycTpoicTBa u
ITPOCBEYHMBAIOILAS HPUHLHIIOB PabOTHI
M CKaHHpyromas CTEPEOMHUKPOCKOIIaY,
[ToaroroBka k o
(pactpoBas) A «M3ydenue ycTpoicTBa U
8 | 421 10 | naGopaTtopHbIM IK-2, OIIK-1
JNEKTPOHHAS, aGotan -3 | PMHIMIIOB paboTHI pacTpOBOTO
CKaHUPYIOIIast p AJIEKTPOHHOTO MHUKPOCKOTIAY,
30HI0Bas «CkaHHpyIOIas 30HI0Bast
MHUKPOCKOITUS 7 MHKpOCKomus». Pemenne
tectoB 1-3.
2.2 MeTtoapl
OIpeeICHHUS IMoaroToBka k | 3ammTa 1abopaTopHOil pabOTHL:
pa3mepoB 2 | 6121 10 | maGoparopHOit «KonuuecrBennsiii ananuz  |[1K-2, OITK-1
CTPYKTYPHBIX pabote 4 MapaMeTpOB MHKPOCTPYKTYPBI»
9JIEMEHTOB
HWroro no pazneny 10 | 10/41 20




3.1 .
PerIreHOBCKIE IMoaroroBka k | 3amuTa 1abopaTopHON PabOTHI
METOEL 4 | 221 10 | nmaGoparopHoii |«MuxpoperTreHoctexrpanseli([1K-2, OTTK-1
5 pabote 5 aHanmu3y. Pemenue Tecra 4.
UCCIIEOBaHUS
3amura 1ab0paTopHBIX PadboT:
«O1eHKa MEXaHHIEeCKUX
3.2 UcneiTanus IToaroroBska x c};(g(;:{;?ei?enn (2cii$az?:nléa
MEXaHHMYECKHX 4 11021 18 | nmaGopaTopHBIM p - yap ’ |TIK-2, OTIK-1
N TBEPAOCTh H MHKPOTBEPIOCTB)»,
CBOWCTB paboram 6-10 .
«KonnuecTBeHHBII aHAN3 JOIH
BSI3KOM COCTaBIIAIOMIEN
uznomMay. Perrenne tecra 5.
Nostoroma (342078 omont s
A 4 2 10 | naGopaTopHOit p . |IIK-2, OIIK-1
WCCIIEIOBAHU CTPYKTYPHBIX IpeBpaLIeHUH B
pabore 11
MaTepHaJoB CTaNAX»
HWroro no pazneny 12 | 14/411 38
4.
N3yuenue
HAY4YHOU U
a1 yueOHOM
: JIUTEPATYPBI, : :
Hepaspymatomue 2 2 16,6 HaTCare Pegepar IK-2, OIIK-1
METOJIBI KOHTPOJIS
pedepara.
ITonroroBka
JIOKJIaza
Hroro no pazaeny 2 2 16,6
Hroro 3a cemectp 28 [28/101 84,6 DK3aMeH
Uroro no mgucuurune | 28 [28/10U 84,6 3K3aMeH TIK-2,0I1K-1




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlnst ycBOEHHSI CTYACHTAMH 3HaHWH T0 JTUCHHUIUIMHE «MeToIbl HCCiIeI0BaHUs
MaTCpraJIOB U IMPOLCCCOB» MNPUMCHAKOTCA TpaJUlIMOHHAA W KOMIICTCHTHOCTHO-MOAYJIbHAad
TEXHOJIOTUM OOyuYeHHs, BKIIOYAMOIIUE B ceOs OOBSICHEHUS MPErojaBaTelisi Ha JICKIHSIX,
CaMOCTOSITENILHYIO pa0oTy ¢ y4eOHOW U CIpPaBOYHOM JUTEPATypoll IO IUCIUIUIMHE,
BBINOJIHEHHE JIAOOPATOPHBIX PA0OT IO METOANYCCKUM YKA3aHUSM U T.II.

B xadyecTBe MHTEPAKTUBHBIX METOJIOB O0YUCHUS UCTIONB3YIOTCSI:

- omepekaromas caMoCTOsITeNIbHAs padoTa ¥ pabdoTa B KOMaHJE MPH BBHITOIHCHUU
1abopaTOpHBIX PadboT;

- mpoOsieMHOe 00y4YeHHE TTPH MOUCKE WH(POPMAIIMOHHBIX HCTOYHUKOB, COCTABIICHUH U
HaIltuCaHuu pe(bepaTa I10 MOJTYYCHHBIM MHAWBUAYAJIbHBIM 3aJIaHUAM.

CamocrosTenbHas paboTa CTYJCHTOB HallpaBlieHa Ha 3aKPEIUICHUE TEOPETHYECKOTO
Marepuaia, HW3J0KCHHOTO IMperojaBaTe/ieM, Ha MpopabOTKy TeM, OTBEIACHHBIX Ha
CaMOCTOSITENIbHOC H3y4YCHHE, Ha IIOJATOTOBKY K JIAOOpAaTOPHBIM 3aHATHUSAM, HAIMCAHUE
pedepara, MOArOTOBKY K KOHTPOJIBHBIM pab0TaM M UTOTOBOMY SK3aMEHY I10 TUCIUILINHE.

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

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

8 VYueOHO-MeTONMYecKOe M WH(POPMANMOHHOE o0ecneyeHHe AUCHUILINHBI

a) OcHoBHas1 IMTEpaTypa:

1. KonroxoB, B. FO. Meronbl uccnenoBaHus MaTepualoB U MPOLECCOB : yueOHOe
noco6wue s By30B / B. 0. Kontoxos, 1. A. 'oronanse, 3. B. Mypra. — 2-¢ u3., ucrp. u J101. —
Mocksa : WznarensctBo lOpaiit, 2019. — 226 c. — (YuuBepcutersl Poccum). — ISBN
978-5-534-05475-0. — Tekcr : oaaekrponnsnii // DBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/439014 (mara obparuenwus: 24.09.2020).

2. CyBopos, 3D. B. MarepuanoBe/iecHHe: METOBI HCCIICTIOBAHUS CTPYKTYPHI U COCTaBa
MaTepHaloB : yueOHOe mocodue uis akagemuueckoro Oakanaspuata / O. B. CyBopoB. — 2-¢
u3., nmepepad. u gon. — Mocksa : M3marensctBo IOpaiit, 2019. — 180 ¢. — (Bricmee
obpazoBanue). — ISBN 978-5-534-06011-9. — Tekcrt : anexrponusiii // DBC FOpaiit [caiit].
— URL.: https://urait.ru/bcode/438493 (mara obpamienus: 24.09.2020).

0) lonoJiHMTEILHAA JIATEpaTypa:

1. MexaHu4eckre CBOCTBA METAJUIOB | CTATUYECKHE UCTIBITAHUS © yueOHOe mocobue /
B. C. 3onoropesckuii, B. K. Iloptaoii, A. H. Cononun, A. C. IIpocBupskoB. — Mocksa :
MUCHUC, 2013. — 116 c¢. — Tekct : 3ekTpoHHbIi // JlaHb : 3JIEKTPOHHO-OMOIHOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/117123 (mata obOpamenus: 24.09.2020). —
PesxuM noctyma: uist aBTOpH3. TTOJIB30BaTENEH.

2. Benomertiie, M. FO. Mexanuueckue CBOMCTBa METaLIOB : yueOHOe mocobue / M.
10. BenomeitiieB, A. B. Kynps. — Mocksa : MUCHUC, [0. r.]. — Yacts 3 : Bs3kocTb.
Pazpymenue. Jlaboparopusrii npaktukym — 2008. — 85 ¢. — Tekcr : anektponHsiii // Jlans :
3NIEKTPOHHO-OMOMoTeynas cucrema. — URL: https://e.lanbook.com/book/1831  (mata
obpamenus: 24.09.2020). — Pexxum nocrymna: muist aBropus. [loms3oBareneii.

3. by6muk, B. T. MeTonbl uccienoBaHus MaTepuajoB U CTPYKTYP B DJIEKTPOHUKE.
PentrenoBckas au¢pakiuoHHas MHKpockomus : ydeOHoe mocobue / B. T. Byomuk, A. M.
MunsBuackuii. — MockBa : MUCHUC, 2006. — 93 c¢. — Tekcr : anekrpounsiii // Jlanp :
AJIEKTPOHHO-OMOmoreunas cuctema. — URL: https://e.lanbook.com/book/117093 (mata
o6pamenus: 24.09.2020). — Pexxum gocTyna: uis aBTOPH3. TIOJIb30BATEIIEH.



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

4. Hocos, B. B. Jlnarnoctuka MaimmH 1 00opyaoBanus : yueonoe nmocobue / B. B. Hocos. —
4-¢ u3n., crep. — Cankr-IlerepOypr : Jlans, 2017. — 376 ¢. — ISBN 978-5-8114-1269-3. —
Tekcr : onextponnsid // Jlame :© 2nekTpoHHO-OMONMoTeuHass cuctema. — URL:
https://e.lanbook.com/book/90152 (marta obpamenus: 24.09.2020). — Pexxum mocryma: s
aBTOPU3. I10JIb30BATEIICH.

5. MuponoB B. JI. OcCHOBBI CKaHUPYIOIIECH 30HIOBOM MHKPOCKONHH. Y4eOHOE
nocoOue aJsi CTYIEHTOB CTaplIMX KypcoB BhICHIMX y4eOHBIX 3aBeaeHuidl. PAH. Uucturyr
bu3uKu MHUKPOCTPYKTYP. HwxHnii Hogropon, 2004. — 114 c.
http://window.edu.ru/resource/535/73535/files/mironov_book.pdf

B) MeTonuyeckue ykazaHusi:

1. Marepuanosenenune. Yacte 1 [Dnekrponnsiii pecypc]/ H.B. Kommera, [0.1O.
EdumoBa, H.H. Unbuna. Marnutoropckuii roc. texnuueckuid yH-T um. [.M. Hocosa. -
Marnutoropck: MITY wum. I[''M. Hocoa, 2019.1 CD-ROM. 3arn. c¢ »53kpaHa.
https://magtu.informsystema.ru/uploader/fileUpload?name=3966.pdf&show=dcatalogues/1/1
532467/3966.pdf&view=true — Pexwum gocTyma: ajs aBTOPH3. OJIb30BATEIICH.

2. W3yyenwe ycTpoHCTBa W MPHUHIMIIOB pabOThl PaCTPOBOTO IIEKTPOHHOTO
Mukpo-ckona: Metoa. yka3. / H.B. Kommesa, 10.10. Edumona, M.A. Tlonskosa, M.II.
BbapeiankoB. Marautoropcek, 2011. 6 ¢.

3. Ckanwmpyrolass 30HI0Bass MHKpOCKomusi: jabopatopubiii npaktukym / HO.IO.
Edumona, M.A. IlonskoBa, A.E. I'ynun. Marauroropck: M3a-Bo Marauroropck. roc. Te€XH.
yu-ta um. I.1. Hocosa, 2017. 41 c.

4. V3yueHue yCTpOMCTBA M MPUHIMIIOB PaOOThI CTEPEOMUKPOCKOIA: METOMA. yKas. /
O.A. Hukwurenko, 10.}O. Edpumona, H.B. Konuiea. Marautoropck: M3n-8o Maruutoropck.
roc. TexH. yH-Ta um. .. HocoBa, 2013. 10 c.

5. KonmuuecTBeHHBIH aHATN3 0JIM BA3KOH COCTABISIONICH H3oMa: MeTo/. yka3. / O.A.
Huxurenko, 10.10. Edpumona, H.B. Komnuesa. Maruutoropck: M3a-so Marautoropck. roc.
TexH. yH-Ta uM. I .J1. HocoBa, 2013. 6 c.

6. MuKpOpeHTreHOCTIeKTpaIbHbI aHanmu3: Mmeron. yka3. / 10.10. Edumosa, O.A.
Hukurenko, H.B. KoneBa. Marauroropck: M3a-8o0 Marauroropck. roc. Texs. yH-ta um. I'.1.
Hocosa, 2014. 9 c.

7. OmpeneneHne KOJUYECTBEHHBIX XapaKTEPUCTHK MHUKPOCTPYKTYPbI C MOMOILBIO
KOMITBIOTEPHO# cHCTeMbl aHanu3a n3oopaxenuii Thixomet PRO: nabopatopHslii mpakTukyMm. /
O.A. Huxurenko, H0.}O. Epumona, H.B. Konuesa. Maruutoropck: M3n-Bo Marautoropck.
roc. TexH. yH-Ta uMm. .. Hocoga, 2015. 29 c.

8. OnpeneneHrne MeXaHMYECKUX CBOWCTB MeTajljla U IOCTPOCHHUE KPUBBIX YIIPOUHEHHUS
o jauarpamMMe pactsbkeHus: merona. ykas. / B.I'. Jloporoowa. Maruuroropek: M3a-Bo
MarnuToropck. roc. Texs. yu-ta um. I'.1. Hocosa, 2008. 49 c.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcebl:

IIporpammHoe o0ecnieuenune

Haumenosanue I[10 Ne norosopa CpoKk JIeHCTBYS JIUIICH3UH
MS Office 2007 Ne 135 ot 17.09.2007 GeccpoUHO
Professional
T7Zip cB000JIHO pactpoctpansemoe 10 0OECCPOUHO
FAR Manager cB000JIHO pacrnpoctpansemoe [10 0OECCPOUYHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(MOPMAIHOHHBIE CIPABOYHbIE CHCTEMbI
| HasBanue kypca | CchlIKa



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

Hanuonanpnas MH(POPMALMOHHO-aHAINTHYECKAs
cucreMa — Poccuiickuli  MHIOEKC ~ HAay4HOIO
uutuposanus (PMHII)

URL:
https://elibrary.ru/project risc.asp

[TouckoBast cucrema Akxamemust Google (Google
Scholar)

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

WNudopmannonnas cucrema - EquHoe okHO A0CTyma K
MH(POPMALIMOHHBIM pecypcaM

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

DOnekTpoHHas 0a3a mepuoAUYecKux wu3mganmii East
View Information Services, OO0 «IBUC»

https://dlib.eastview.com/

®denepanbHOE roCyapCTBEHHOE O10JKETHOE
yUpexKIACHUE «DenepanbHbIi UHCTUTYT
IPOMBIIIIICHHON COOCTBEHHOCTI

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

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneueHne TUCIHIINHBI (MOLYJIf)

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



https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
https://dlib.eastview.com/
http://www1.fips.ru/

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

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

- TEXHUYECKUMH CPEIICTBAMH OOYYCHHS, CIYXKAIIUMH JUIS TPEACTABICHUS Y4eOHON
uHpopManuu OOJBIIOW AyAUTOPUHU: MYJIbTUMEIUHHBIMH CpPEACTBA XpaHEHHs, Mepeladu |
MpeACTaBICHHS YueOHOH HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

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

«JlabopaTopus ONTHYECKON MUKPOCKOITUI:

- aHaIM3aTOPOM CTEPEeOM300paKCHUH TIOBEPXHOCTHM TBEPABIX TeJl Ha 0ase
crepeomukpockorna Meiji Techno RZ-B;

- AHATU3aTOPOM MHKPOCTPYKTYpPBHI TBEpPABIX Tell Ha 0aze METauTypru4ecKoro
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 YHHMBEPCAJIHHOW MCHBITATENbHOH AByXKoinoHHONW MammHoi AG 1C-300
kN Shimadzu Corp;

- HAINOJILHOHM YHUBEPCAIbHOMN UCTIBITATeNbHOM ABYXKoIoHHON MaHoi AG 1C-50 kN
Shimadzu Corp;

- Buaeodkcrenzomerpom TRWiew XShimadzu Corp;

- konpoM MasaTHUKOBBIM MK 300 OO0 « UMITVYJIbCy;

- CHIeHaIM3UPOBAaHHON MeOebIo.

«JIabopaTopus CKaHUPYIOLIEH IEKTPOHHONH MUKPOCKOITHM»:

- JIEKTPOHHBIM CKaHUPYIOIUM Mukpockornom JEOL JSM — 6490L YV,

- KaMmepoW UUII030BOM € CHCTEMOM yNpaBieHUs UUTI030M JJs  pacTpoBOTO
ayeKTpoHHOTr0 MEKpockona MP 6490 LV,

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

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

«JIaboparopust puznueckoro MoaeTupoBaHus 1e(POpPMaIMOHHBIX MPOIECCOBY:

- ucelienoBaresbckuM koMmruiekcom Gleeble 3500;

- CHIeMaIM3UPOBAaHHON MeOebIo.

«JlabopaTopus 30HI0BOM MUKPOCKOTITHN»:

- CKaHMPYIOIIHM 30H10BBIM MuKpockoriom NanoEducator 11,

- CIIeUAIN3UPOBAHHON MEOETIBIO.

3. YueOHast aymiuTOpHsl [UTs TPYITIOBBIX M WHAWBHYAIBHBIX KOHCYIbTAIUN, TEKYIIIETO
KOHTPOJISI M IPOMEKYTOUHOM aTTeCTalluy OCHAIIICHA!

- KOMIIBbIOTEpHOH TexHuko ¢ maketom MS Office, ¢ moxakmodeHneM K ceTu
«lHTepHET» W € JOCTYNIOM B DIIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTeIbHYIO Cpexy
YHHUBEPCHTETA,

- CIIeUUAIN3UPOBAHHON MEOETIBIO.

4. [TomenieHune 1151 CAMOCTOSITENHFHOM PabOTHI OCHAIIICHO:

- KOMIbIOTepHOW TexHukoud c¢ makerom MS Office, ¢ monmkiaroueHmeM k ceTH
«lHTEpHET» W € JOCTYNIOM B DIIEKTPOHHYIO HH(MOPMAIIMOHHO-00pa30BaTeIbHYIO CpeIy
YHHUBEPCHUTETA,

- CIICIUATTU3UPOBAHHON MEOETIBIO.

5. Ilomemenue ans XpaHEHUS W NPOPHIAKTHYECKOTO OOCITYKHBaHHUA Y4eOHOTO

000pyTI0BaHUS OCHAIIICHO:
- CTTIerTmA nn’znnnnnnnnﬁ MP.ﬁPTILm' CTemTmTAYXKAaAMU Mg XNAHeHUd \meﬁnnrn



00opyIoBaHus;
-MHCTPYMEHTAMH I PEMOHTa y4eOHOro 000pyI0BaHuUS.



IIpunoxenne 1

Y4eOHO-MeTOAUYEeCKOE 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

Bompocs! k Tecty Ne 1:

TEMA: «OnTuyeckasi MUKPOCKOIIHS

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

2. BNIEKTPOHHBIN IIy4OK

3. MIOHHBIN My4YOK

2. Pazpemaomasi cnocoOHOCTb — 3TO

1. MakcUMaJIbHOE PacCCTOAHNEC, HA KOTOPOM JIBa TOYCYHBIX 00BEKTA BOCIIPMHUMAIOTCA KaK IBC
OTJIENBHBIX JIPYT OT APYyra TOYKU

2. MUHUMAaJIbHOE PacCTOAHNEC, HA KOTOPOM JIBa TOUCYHBIX 00BEKTA BOCIIPUHHUMAIOTCS KaK IBC
OTJIIENBHBIX JIPYT OT APYyra TOYKU

3. 3TO paccTosiHue, Ha KOTOPOM JIBa TOYEHYHBIX O0OBEKTAa BOCIIPUHUMAIOTCS KaK OJIHA TOYKa

3. Jlns Mccjie0BaHUS CTPYKTYPbI MOJYNPO3PAYHBIX M MPO3PAYHBIX O00BEKTOB
NPHUMEHSAIOTCH

1. MEUKPOCKOIIBI OTPa’KEHHOTO CBETA

2. MUKPOCKOTIBI IIPOXOASAILETrO ceTa

3. CTEpEOMHUKPOCKOIIBI

4. Jlna wuccieqoBaHUsl CTPYKTYPbl MeTANJIMYECKHX M He IMPO3PavHbIX 00pa3unoB
NPHUMEHSAIOTCH

1. MEKPOCKOIIBI OTPayKEHHOTO CBETA

2. MUKPOCKOIIBI IPOXOASAILErO CeTa

3. CTEpEOMHUKPOCKOIIBI

Jliist mccsie10BaHUsI CTPOEHH S U3JIOMOB IPUMEHSIOTCS
. MUKPOCKOIIBI OTPa’KEHHOT'O CBETA

. MUKPOCKOITIBI TTPOXO/ISIIIIETO CeTa

. CTEPEOMHUKPOCKOIBI

W N — W

Yr1o orpaHuYMBaeT MAKCHMAJIbHOE YBeJIH4YeHHE CBETOBOr0 MUKpocKkona?
. KQuecTBO JIMH3 MUKPOCKOIa — 0ObEKTHUB U OKYJISP

. KOJIMYECTBO JIMH3 MUKPOCKOIIa

. JJINHA BOJIHBI CBETa

W N~ N

7. @ayopecueHTHAS MUKPOCKOIUS — ITO

1 Merox MONy4YeHHUS YBEIUYEHHOTO HM300paKEHUs C HCIOJIb30BAHUEM JIFOMHHECIICHIIUU
BO30YX/JIEHHBIX aTOMOB M MOJIEKYJ 00pasiia

2. MeToJ, B KOTOPOM Ha OOBEKTE €IMHOBPEMEHHO 3aCBEYMBACTCS TOJILKO OJIHA TOYKA,
orpaHHuYeHHas AUPPaKIHMOHHBIM MIPEIETIOM

3. METOA, OCHOBAaHHBLIM Ha BSaHMOHeﬁCTBHH MOHOXPOMATHUYCCKOI'0 U3JTy4YCHHA C BCUICCTBOM,
COTMPOBOXKAAIOMINICS W3MEHEHHEM OHHEPrUU PACCESTHHOTO H3JIYYEHHUs [0 CpPaBHEHUIO C
SHEprueH Majgaromero Ha 00bEKT U3TyUCHHS


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, pU KOTOPOM HPOHCXOTUT MOJABJICHUE CIHOHTAHHOIO M3JIyYeHHUS Ha mepuQepuu
IIATHA JTFOMUHECLICHIUY, 38 CYET BBIHYKICHHOI'O U3J1y4EHUs

8. KondoxaibHasi MUKpPOCKONIHMS — 3TO

1 MeToJ MOJy4YeHUs YBEIUYEHHOIO H300paXEHUS C MCIIOJIb30BAaHUEM JIFOMHUHECLIEHIMH
BO30yX/IEHHBIX aTOMOB U MOJIEKYJI 00pa3ua

2. MeTroJl, B KOTOPOM Ha OOBEKTE €AMHOBPEMEHHO 3aCBEUMBAETCS TOJIBKO OJIHA TOYKA,
orpaHu4eHHas TU(PPAKIUOHHBIM MTPEICIOM

3. METOA, OCHOBAaHHBINA HAa B3aMMOJECHCTBUM MOHOXPOMAaTHYECKOIO U3IYy4ECHHsI C BELLIECTBOM,
CONPOBOXKAAIOUIUNCA HM3MEHEHUEM OJHEPIMM pAaCCESHHOIO M3JIYy4€HUs II0 CPaBHEHUIO C
SHepruei naJaroIiero Ha 00bEKT U3ITyUeHHUs

4. MetoA, Ipu KOTOPOM HPOHMCXOTUT MOJAaBJIEHHE CIHOHTAHHOTO M3IydeHHs Ha nepudepun
IIITHA JIIOMUHECLEHIIMY, 3@ CUET BBIHYKIEHHOTO U3JIy4EHUs

9. CieKTpOCKONUsI KOMOMHAIIMOHHOIO PACCESTHUS — 3TO

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

2. MeToJ, B KOTOPOM Ha OOBEKTE €JMHOBPEMEHHO 3aCBEYMBACTCSI TOJIBKO OJIHA TOYKAa,
orpaHuueHHas AUPPaKIUOHHBIM MPEIETIOM

3. METONA, OCHOBAHHBIN Ha B33HMO[[€fICTBI/IPI MOHOXPOMATHYCCKOTI'O0 M3JIYUCHUS C BCIICCTBOM,
COMPOBOXKAAIOIINICS HM3MEHEHHEM OJHEPrUU PACCESTHHOTO H3JIYYEHHUs [0 CPaBHEHUIO C
SHEPrueil Majarouero Ha 00bEKT U3TyUYeHUs

4. MeTo, MpU KOTOPOM MPOUCXOJUT IOAABICHUE CIIOHTAHHOTO M3Iy4eHHs Ha nepudepun
IATHA JIOMUHCCICHIINH, 3a CUCT BBIHYXJICHHOI'O U3JTYYCHHUA

10. STED-mMukpockonus — 310

1 MeToJ MOJYy4YEeHHUs YBEIUYEHHOIO H300paXEHUS C MCIOJIb30BAaHUEM JIFOMUHECLEHINH
BO30YXIEHHBIX aTOMOB M MOJIEKYJ 00pasiia

2. MeToJl, B KOTOPOM Ha OOBEKTE €AMHOBPEMEHHO 3aCBEUMBAETCS TOJIBKO OJHA TOYKa,
orpaHuveHHas TU(PPAKINOHHBIM MTPEIEIIOM

3. MeTOoJ, OCHOBaHHBIM Ha B3aUMOJCHCTBUN MOHOXPOMATHYECKOTO M3IYYECHHUS C BEIIECTBOM,
COIIPOBOXKIAIOIIMICS HM3MEHEHHEM OJHEPTUU PACCETHHOTO W3IYyYeHHs IO CpPaBHEHHIO C
SHEprueH Majgaromero Ha 00beKT U3TyUeHHS

4. MeTox, Py KOTOPOM TPOHMCXOTUT TMOJABICHUE CIOHTAHHOTO HM3IydeHHs Ha nepudepun
NSITHA JTJIOMUHECIICHIINY, 32 CYET BBIHYKJICHHOTO U3JTyYeHHS

Bormpocs! k Tecty Ne 2:

TEMA: «91eKTPpOHHAS MUKPOCKOIHUSD)

1. DyIeKTpOHHAsi MUKPOCKONHS — 3TO

1. COBOKYIIHOCTB 3JIEKTPOHHO-30HAOBBIX METOJIOB MCCIIEIOBAHUSI MUKPOCTPYKTYPHI TBEPABIX
T€J, UX JIOKAJIBHOT'O COCTaBa M MUKPOIIOJIEN C TIOMOILBIO 3JIEKTPOHHOIO ITyYKa

2. HUCCIICAOBAHUC MOp(bOJ'IOFI/II/I ¥ TOKAJILHBIX CBOMCTB IMOBEPXHOCTU TBEPAOTO TEJIa C BBICOKUM
IPOCTPAHCTBEHHBIM pa3pellIeHHEM C TMOMOIIBIO CIHEUUATbHBIM 00pa3oM HPUTOTOBIECHHBIX
30HJ0B B BUJIC UT'JI

3. uccnenoBaHUs MHUKPOCTPYKTYpPbl TBEPABIX TEl, UX JIOKAJIBHOIO COCTaBa C IOMOIIBIO
MPUOOPOB OCHAIIICHHBIX COBPEMEHHOMN AJIEKTPOHHUKOM

2. IIpocBeunBaromuii 3j1eKTpOoHHBIN MUKpockon (IT9M) —3to


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, MO3BOJSIOMMI MOTY4aTh H300pakeHUS MOBEPXHOCTH oOpas3ma ¢ OONbIINM
paspenieHnem

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

3. MHKpOCKON, B KOTOpPOM H300pakeHHE (OPMHUPYETCS MOTOKOM YACTHII, HUCIYCKAEMBIX
HOBEPXHOCTHIO O0BEKTA IIPU HArPEBAHNH, HAJIOKEHUH CUIIBHOTO 3JIEKTPHYECKOTO OIS

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

1. mpubop, MO3BOJISIOMIUI TOIY4aTh H300pakeHUs MOBEPXHOCTH oOpas3ma ¢ OONbIIUM
paszpelieHuemM

2. mpubop, B KOTOPOM AJICKTPOHHBIN JIyd MPOITYCKAETCS Yepe3 YIbTPATOHKHUI oOpaserl, mpu
3TOM B3aUMO/ICHCTBYS C HUM

3. MHKpPOCKON, B KOTOPOM H300pakeHHe (GOPMHUPYETCS MOTOKOM YACTHI], UCIYCKAEMBIX
MOBEPXHOCTHIO 00BEKTA TP HarPEBAHUHU, HAJIO)KEHUU CHIIBHOTO 3JIEKTPHUUECKOTO MOJIs

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

2. peruika

3. Metaaeckas Goibra

4. 00BEKT ¢ CUIIBHO Pa3BUTHIM pelibedom

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

2. peruika

3. Metayunueckas ¢oJibra

4. 00BEKT ¢ CUIIBHO Pa3BUTHIM penbehom

6. KocBeHHBIH MeTOA 3JJIEKTPOHHOMHKPOCKONHYECKHX HCCICAOBAHMI MeETAIOB H
cruiapos B [I9M nposoasT

1. Ha MeTauIMYecKuX Goabrax

2. Ha peruInKax

3. Ha u3IoOMax

7. IllpsaMoii MeTOA 3IeKTPOHHOMHMKPOCKONMUYECKHUX HCCICI0BAHUN META/VIOB M CILUIABOB
B I[I9M npoBoasit

1. Ha MeTanmmuyeckux (omprax

2. Ha peruIMKax

3. Ha u3IoOMax

8. UccienoBanne pacnpenesieHne U IIIOTHOCTH THCJIOKAIIUA BO3MOKHO
1. ¢ TOMOIIIBIO TPOCBEYHBAIOIIETO AIEKTPOHHOTO MHUKPOCKOTIA

2. ¢ IOMOIIBIO PACTPOBOTO JCKTPOHHOTO MUKPOCKOTIA

3. ¢ TIOMOIIIBIO CBETOBOI'O MUKPOCKOTIA

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

2. ¢ IOMOIIIBIO PACTPOBOTO JIEKTPOHHOTO MUKPOCKOIIA

3. C IOMOIIIBIO CBETOBOTO MUKPOCKOIA

10. ®oxycupoBaHue My4YKAa IJTEKTPOHOB B 3JIEKTPOHHBIX MUKPOCKONAX OCYHIECTBJISETCSH
¢ OMOIIBI0
1. oITUYECKUX JINH3



2. 9JICKTPOMAariuTHBIMH JIMH3aAMHU

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

2.0,2-1,0 um

3.0,2 Mmm

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

2.0,2-1,0 am

3.0,2 Mm

13. Kakme »3ieKTpoHBI 00Jaal0T 0oJiblIeil paspemialomeil CrnocoOOHOCTHIO JJIst
MOJIy4eHHs N300paKeHNs MOBEPXHOCTH 00pa3ua ¢ noMomb POM?

1. BropuuHbIE

2. OTpa)KECHHbIE

3. MOTJIOIICHHBIE

Bormpocs! k Tecty Ne 3:

TEMA: «Ckanupyomasi 30H10Basi MUKPOCKOIHSD)

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

1. COBOKYITHOCTB 3JIEKTPOHHO-30HOBBIX METOJIOB UCCIIE0OBAHUSI MUKPOCTPYKTYpPbI TBEPBIX
TeJI, UX JIOKAJIBHOT'O COCTaBa U MUKPOIIOJIEH ¢ IOMOIIBIO 3JIEKTPOHHOT'O ITy4Ka

2. rcciae0BaHrne MOP(OIOTUH U JIOKAIBbHBIX CBOMCTB MOBEPXHOCTH TBEPAOTO TENA C BHICOKUM
MPOCTPAHCTBEHHBIM pa3peIIeHUEM C MOMOUIbIO CHEIHAIbHBIM 00pa3oM MPUTOTOBIEHHBIX
30H/I0B B BUJIE UT'JI

3. uccnenoBaHUS MHUKPOCTPYKTYpPbl TBEPABIX Tel, UX JOKAJIBHOTO COCTaBa C IOMOIIBIO
nprOOPOB OCHAIIEHHBIX COBPEMEHHOM 3J1E€KTPOHUKOI

2. HccnenoBanue Mukpopeabeda NOBEPXHOCTH H ee JOKAJAbHbIX cBoiictB B C3M
NPOBOJIUTCS € NOMOIILIO

1. myuka cBeta

2. BIEKTPOHHOTO 30HAa

3. 30H7a B BUJIE UTJIBI

3. Ckanupywoumii TyHHeJIbHbIH MHKPOCKOI — 3TO

1. Mukpockom, MpHHIMII pabOThl KOTOPOrO OCHOBAaH Ha PETUCTPALlUU  CHUJIOBOTO
B3aUMO/JICHCTBHS MEX/Ty TOBEPXHOCTBIO UCCIIEAYEMOro 00pasiia 1 30H10M

2. MHKpPOCKON, B KOTOPOM JJisi TOJY4E€HHUS HHPOpPMAIMKM O CBOWCTBAX IOBEPXHOCTHU
UCTIOJIb3YeTCs AIEKTPHUECKOE B3aUMOJICHCTBHE MEKY 30HIOM U 00pa3LioM

3. MHKPOCKOII, IPUHIUIT pa6OTLI KOTOPOIro OCHOBAH Ha ABJICHUHW TYHHCJIMPOBAHHA SJICKTPOHOB
yepe3 y3KUH NOTEHIMANIbHBIM Oapbep MEXAy METAJUIMYECKMM 30HIOM U IPOBOJSIIUM
00pa31oM BO BHEIIHEM 3JIEKTPUYECKOM I10JIe

4. MUKpPOCKON, B KOTOPOM Ul TMOJIydeHHsS HH(OpManuu O CBOWCTBaX IOBEPXHOCTU
UCIIOJIb3YEeTCsl MArHUTHOE B3aUMOJIEMCTBUE MEX 1y 30HJIOM U 00pa3Liom

4. ATOMHO-CIJI0BOII MUKPOCKOII — 3TO
1. MuKpockom, TpPHUHIMUI pPabOThl KOTOPOTO OCHOBAaH Ha PETUCTPALUHU CHUIIOBOTO
B3aMMOJICHCTBHS MEKIY MOBEPXHOCTHIO HCCeyeMoro o0pasiia 1 30HI0M



2. MHUKpOCKON, B KOTOPOM Ui TMOJIydeHHS HH(OpManuu O CBOWCTBaX IOBEPXHOCTU
UCIIOJIB3YETCS AJICKTPUUECKOE B3aUMOICHCTBHE MEX/TYy 30HIOM U 00pa3LioM

3. MUKPOCKOII, TPUHIUIT padOTHI KOTOPOTO OCHOBAH HA SIBJICHUH TYHHEITUPOBAHHS SJICKTPOHOB
yepe3 Yy3KUMH MOTEHIMAJIbHBIM Oapbep MEXIY METaUIMYECKUM 30HJOM M MPOBOASIIUM
00pa310M BO BHEUIHEM 3JIEKTPUUYECKOM I10JI€

4. MHKpPOCKON, B KOTOPOM JJisi TMOJY4eHHUS HHPOpPMAIMK O CBOWCTBAX IOBEPXHOCTU
UCTIOJIb3YETCSI MArHUTHOE B3aUMOJICHCTBUE MEX/TY 30HIOM M 00pa3ioM

5. D1eKTPOCHI0BOI MUKPOCKOII — 3TO

1. Mumkpockon, mUpUHOMI pabOTBl KOTOPOTO OCHOBAaH HAa PETHCTPAlMM  CHIIOBOTO
B3aUMOJIEHCTBHUS MEX/ly IOBEPXHOCTBIO HCCIEAYEMOro o0pasiia 1 30HI0M

2. MHKpPOCKON, B KOTOPOM JJIsi TOJy4eHUs HH(OPMALMH O CBOMCTBAX MOBEPXHOCTU
UCIIOJIB3YETCS IIEKTPUUECKOE B3aUMO/IeHICTBUE MEX/TY 30HAOM U 00pa3ioM

3. MUKPOCKOII, IPUHLIUI pa0OThI KOTOPOT'O OCHOBAH HAa SIBJICHUH TYHHEINPOBAHHUS SJIEKTPOHOB
yepe3 y3KUH MOTEHLMAJIbHBIM Oapbep MEXIY METaUIMYECKUM 30HJOM M IPOBOASIIUM
00pa3oM BO BHEUIHEM JJIEKTPUYECKOM I0JIe

4. MHKpOCKON, B KOTOpPOM JJisi IOJY4E€HHUS HMHPOpPMAIMM O CBOWCTBAaX IIOBEPXHOCTU
UCTIOJNI3YETCS MarHUTHOE B3aMMOJICHCTBUE MEXIY 30HAOM U 00pa3IioM

6. MarHuTHO-CHJI0BO MMKPOCKOI — 3TO

1. MwmKpockom, NPHHIUI pPabOThl KOTOPOIO OCHOBAaH Ha PETUCTPAIMA  CHIIOBOTO
B3aMMOJICHCTBHS MEKIY MOBEPXHOCTHIO UCCIeyeMoro oopasiia 1 30H10M

2. MHKpPOCKONI, B KOTOPOM JJisi IOJY4E€HHUs MHPOpPMAIMM O CBONCTBaX IOBEPXHOCTU
UCIIONIB3YETCSI AJICKTPUUECKOE B3aUMO/ICHCTBHE MEX]TY 30HIOM U 00pa3LioM

3. MHKPOCKOII, IPUHIUIL pa6OTI)I KOTOPOIro OCHOBAH Ha ABJICHUHW TYHHCIIMPOBAHUSA 3JICKTPOHOB
yepe3 Y3KHH TMOTEHUUATbHBIA Oapbep MeXAy METATUYECKHMM 30HJAOM U TMPOBOJISIINM
00pa310M BO BHEIIHEM 3JIEKTPUUECKOM I10J1€

4. MHKpPOCKON, B KOTOPOM JJisi TOJY4YeHHUS HHPOPMAIMK O CBOWCTBAX MOBEPXHOCTU
UCIOJIb3YETCSI MATHUTHOE B3aUMOJEMCTBHE MEX/1Y 30HI0M U 00pa3lioM

7. U300paskenne peibeda NOBEPXHOCTH B CKAHUPYIOLEM TYHHEJIbHOM MHKPOCKOIE IPH
HCCJIeJOBAaHNHU 00pa3na ¢ MUKpopeabedom popmupyercs

1. MCTOJOM MMOCTOAHHOTI'O TYHHCJIBHOTO TOKa

2. METOJIOM MOCTOSIHHOM BBICOTBI

3. METOJIOM MOCTOSIHHOM CHUJIBI

8. N300paxkenue peabeda NOBEPXHOCTH B CKAHMPYIOLIEM TYHHEJIbHOM MHKPOCKOIIE IIPH
HCCJIeJOBAHMHU 00pa3la ¢ aTOMAPHO IVIaJK0H MOBEPXHOCTHIO (hopmupyercs

1. MCTOJOM MMOCTOAHHOTI'O TYHHCJIBHOTO TOKa

2. METOJIOM MOCTOSIHHOM BBICOTBI

3. METOAOM IOCTOSTHHOM CHJIBI

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

1. 2JIEKTPOXUMHUYECKOTO TPaBJICHUS BOIbPPAMOBOI MPOBOJIOKU

2. mepepe3aHueM TOHKOU MPOBOJIOKH C IIOMOIIbIO OOBIKHOBEHHBIX HOXKHUI]

3. TOHKOH 3aTOYKH

10. KoHTaKTHBIH peskuM padoThl AaTOMHO-CHJIOBOT0 MUKPOCKONA — 3TO
1. paccTosiHUE OT UTJIBI KAHTUJIEBEPA A0 00pa3lia COCTABISICT MOPSIKAa HECKOIBKHIX JECATHIX
HaHOMeETpa



2. KaHTUJIEBEP C TOMOIIBIO MHhE30KPHUCTAIIA KOJIEOIeTCs HaJ M3y4aeMON MOBEPXHOCTBIO C
aMIUTUTYJI0ON ~2 HM

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

11. BeCKOHTAKTHBIH PesKUM Pad0Thl ATOMHO-CHJIIOBOT0 MUKPOCKONA — 3TO

1. paccrosiHue OT UTIJIbl KaHTUJIEBEPA /10 00pa3lia COCTABISET MOPSAIKA HECKOJIbKUX JIECATHIX
HaHOMeETpa

2. KaHTUJIEBEP C TOMOIIBIO MHhE30KPHUCTAIA KOJICOIEeTCS HaJ M3y4aeMON MOBEPXHOCTBHIO C
aMIUTUTYJION ~2 HM

3. Wrna KaHTHWJIEBEpa B HIIKHEH TOYKE CBOMX KOJeOaHWU ClIerKa KacaeTcsl MOBEPXHOCTH
obpasia

12. I1o/IyKOHTAKTHBII pe:KUM padoThl AaTOMHO-CHJIOBOI0 MUKPOCKOIA — 3TO

1. paccTosiHHE OT UTJIBI KAaHTHUJIEBEPA A0 00pa3iia COCTABIISICT MOPSIKAa HECKOIBKHIX JECATHIX
HaHOMETpa

2. KaHTWJIEBEP C MOMOIIBIO MbE30KPHUCTAIIIA KOJIEOIETCS HaJ M3ydaeMOM MOBEPXHOCTHIO C
aMIUTUTYI0M ~2 HM

3. Wrjna KaHTHWJIEBEpa B HIDKHEH TOYKE CBOMX KOJEOAaHWU ClIeTKa KacaeTcsl MOBEPXHOCTH
obpasia

13. JIns ucciaenoBaHusi JUAJIEKTPUYECKHUX CBOMCTB 00pa3noB B 3JIEKTPOCHIOBOM
MHKPOCKOIIe IPUMeHsIeTCs

1. onpHompoxojgHas MeTOIMKAa — (UKCUPYIOTCS M3MEHEHUs aMIUINTYAbl KosieOaHun
KaHTHJIEBEPa, KOTOPBIE CBSI3aHBI C H3MEHEHUEM €MKOCTH CHCTEMBI 30H-00pa3el] BCIEICTBHE
U3MEHEHUS JUAJIEKTPUUECKUX CBOMCTB 00pa3ia

2. JBYXIpOXOJHAs METOAMKA: TEpBbI MPOXOJ — CHUMAaeTcs H300pakeHue penbeda
MOBEPXHOCTH 00paslia, BTOPOH MpoxoJ — (PUKCUPYIOTCS U3MEHEHUS aMIUIMTY bl KoJeOaHHi
KaHTHJIEBEPa, KOTOPHIE CBS3aHBI C H3MEHEHUEM €MKOCTH CHCTEMBI 30HI-00pa3el] BCIEICTBHE
U3MEHEHMS JUAJIEKTPUUECKUX CBOMCTB 00pa3ia

3. IBYXNIpPOXOJHAs METOAMKA: TEPBBIA MPOXOJ — (UKCHUPYIOTCS M3MEHEHHUS aMIUTUTY.IBI
KoJIeOaHUI KaHTUJIEeBepa, KOTOPbIE CBA3aHbl C N3MEHEHHUEM €MKOCTH CHCTEMbI 30HA-00pasell
BCJICJICTBHE MU3MEHEHHS IHAJICKTPUYECKUX CBOMCTB 00pasiia, BTOPOW MPOXOJ — CHHUMAETCS
n3o00pakeHue peabeda MoBepXHOCTH o0pa3la

14. MarnuTo-cuJjioBoe H300paskeHue NOBEPXHOCTH 00pa310B, HMEIOIIHUX c/1a00 pa3BUThII
peJsibed NOBepPXHOCTH, (POPMHUPYeETCs

1. Mo MeTO/y MOCTOSTHHOM BBICOTHI, ITPH 3TOM (PUKCUPYETCsl BETMUMHA U3rH0a KaHTUJIeBepa, 3a
CYET CHJIBI MAaTHUTHOTO B3aUMOJICHCTBUS 30H1a ¢ 00pa3IoM

2. MO JABYXNPOXOJHOM METOAMKE: MEPBBIH MPOXOJ — CHUMAaeTcs u300pakeHue penbeda
MOBEPXHOCTU 00pa3iia, BTOPOM MpoxoJ — (UKCHUPYIOTCA U3MEHEHHUs H3ruda KaHTUiIeBepa
CBSI3aHHBIE C HEOTHOPOIHOCTHIO MArHUTHBIX CHJI, IEHCTBYIOIIMX Ha 30H/1 CO CTOPOHBI 00pasia
3. MO ABYXIPOXOIHOW METOAMKE: MEepBbIA NMpoxoa — (UKCHUPYIOTCS H3MEHEHHsl H3ruba
KAHTUJIEBEPA CBSA3aHHBIE C HEOJHOPOAHOCTHIO MAarHMTHBIX CHJI, JEHCTBYIOIIMX HA 30HJ CO
CTOPOHBI 00pasiia, BTOPOI MPOXO] — CHUMAETCS U300pakeHne penbeda MOBEPXHOCTH 00pasiia

15. MarHuTo-cujioBoe H300pakeHHe IMOBEPXHOCTH 00pa3loB, HMMEKIIUX C CHJIbHO
Pa3BHUTHIM pesibe(oM MOBEPXHOCTH, (hopMupyeTCcsH

1. mo MeToAy MOCTOSIHHOM BBICOTHI, ITPH 3TOM (DUKCHUPYETCS BeIMYMHA N3TMOa KaHTUJIeBepa, 3a
CUYCT CHJIBI MAaIrHUTHOI'O BBHI/IMOIIGI\/’ICTBI/I}I 30HJa C 06pa3u0M



2. MO JBYXMPOXOJHON METOAWKE: TEPBBI MPOXOJ — CHUMAETCs H300pakeHHe peibeda
MOBEPXHOCTU 00pa3iia, BTOPOM MpoxoJ — (UKCUPYIOTCA U3MEHEHUs H3ruda KaHTUieBepa
CBSI3aHHBIE C HEOTHOPOIHOCTHIO MArHUTHBIX CHJI, IEHCTBYIOIINX Ha 30HJI CO CTOPOHBI 00pa3ia
3. MO ABYXIPOXOAHOW METOAMKE: MEepBbI MPoXoa — (PUKCHUPYIOTCS HM3MEHEHHs H3ruda
KaHTUJIEBEPA CBSA3aHHBIE C HEOJHOPOIHOCTHIO MAarHUTHBIX CHJI, JEHCTBYIOLIUMX Ha 30HJ CO
CTOPOHBI 00pa3iia, BTOPOM MPOX0/ — CHUMAaeTcs n300pakeHue peiabeda moBepXHOCTH 0Opasiia

16. 3011 1JI1 MArHUTO-CHJIOBOT0 MUKPOCKOIA NMPeACTABJsAET CO00i
1. urna 30812 MOKpPHITa clloeM (peppOMarHUTHOTO MaTepraia

2. Urjia 30H7a MOKPhITa CJIOEM TOKOTIPOBOIAIIEE TTOKPHITHE

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

17. 30H}1 AJIA 3JIEKTPOCHIOBOTI0 MUKPOCKOIIA MPEACTABJIACT co0oi
1. urma 30H/a IIOKpbITa CJI0EM Q)eppOMal"HI/ITHOFO MaTcpHraia

2. uria 30H4a IMOKPLITAa CJIOEM TOKOIIPOBOJAIICC ITIOKPLITUC

3. uria 30HJ4a U3Ir0TOBJICHA U3 BOJIB(I)paMOBOI‘/'I IIPpOBOJIOKH

18. 3onnoBas surorpadus — 310

1. mosyueHue OTTUCKA C COBEPILIEHHO I1aJIKON TOBEPXHOCTH C ITOMOIIBIO KPACKU

2. co3zjaHKe Ha MMOBEPXHOCTH 00pa3lia 3apaHee 3a/laHHbIX CTPYKTYP C HAHOMETPOBBIM YPOBHEM
IIPOCTPAHCTBEHHOT'O Pa3peIIeHUs IPU MOBBIIIIEHHOM YPOBHE B3aUMOJICHCTBUS MEXK/Y 30H/I0M
1 00pasrnom

3. Bua mevyatHOW rpaduku, 0OBIYHO OTHOCHMBIM K TpaBiOpe (XOTS NMPHEMbl TPaBHPOBAHUS
B HEM OTCYTCTBYIOT), IPH KOTOPOM M300pa’KeHHE NIeUaTaeTcsl ¢ MI0CKOM MOBEPXHOCTH KaMHS

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

1. PeHTreHoBckue Jiy4u — 3T0

1. anexTpomMarHuTHBIE BOJIHBI B quamna3one ot 0,101 A

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

2. Cny101IHOM PEHTITeHOBCKHUI CIIEKTP BO3HUKAET

1. B pe3ynpTaTe TOPMOKEHHUSI YCKOPEHHBIX 3JIEKTPOHOB IEKTPOCTATUYECKUM I10JIEM aTOMHOTO
A7Ipa 1 aTOMHBIX JIEKTPOHOB BELIECTBA AaHOAA

2. mnpu BbIOMBaHMM  DJIEKTPOHA OJHOTO M3  BHYTPEHHHUX CJIOEB aromMa C
MOCIEAYIONUM TEePEXOJOM Ha OCBOOOJUBIIYIOCS OpPOUTY DIEKTPOHA C KaKOro-Tubo
BHEIIHETO CJIO0s

3. U3Iy4eHUEM, KOTOPOE HCITYCKAaIOT aTOMBI

3. XapakTepucTH4ecKHii pEHTTeHOBCKHIl CIIEKTP BO3HUKAET

1. B pe3ynpTaTe TOPMOKEHHUSI YCKOPEHHBIX 3JIEKTPOHOB IEKTPOCTATUUECKUM I10JIEM aTOMHOTO
A7Ipa 1 aTOMHBIX AJIEKTPOHOB BELIECTBA AaHOAA

2. mnpu BbIOMBaHMM  DJJIEKTPOHA OJHOTO M3  BHYTPEHHHUX CJIOEB aromMa C
MOCIEAYIONUM TEePEX0JOM Ha OCBOOOJIUBIIYIOCS OpPOUTY DIEKTPOHA C KaKoro-amodo
BHEIITHETO CJIO0s

3. U3Iy4eHUEM, KOTOPOE HCITYCKAIOT aTOMBI

4. PeHTreHOCTPYKTYPHBI aHAJIM3 — 3TO
1. MeTon, MCHONB3YIOIUNA PEHTTEHOBCKUE CIIEKTPBI 3JIEMEHTOB Ul XMMHUYECKOTO aHalIu3a
BEIICCTB



2. METOAbl HUCCIENOBAHMS CTPYKTYpbl BELECTBA IO PACHpPEIEICHHUIO B IPOCTPAHCTBE M
MHTEHCUBHOCTSIM PacCESHHOI0 Ha aHATU3UPYEeMOM 00BEKTE PEHTI€HOBCKOTO U3Iy4EeHUs

3. COBOKYITHOCTb METO/I0B KaUE€CTBEHHOT'O ¥ KOJIMUECTBEHHOTO OIPEICTIEHUs COCTaBa 00BEKTA,
OCHOBaHHAasl Ha M3Y4YCHUM CIIEKTPOB B3aUMOJECHCTBUS MATEPUM C HU3IYYCHHEM, BKIIOYast
CIIEKTPBI 2JIEKTPOMArHUTHOIO M3JIy4EHHMs], aKyCTUUECKHUX BOJIH, PACIPEIECICHUS 110 MaccaM U
SHEPI'UAM 3JIEMEHTAPHBIX YaCTHULL

5. PeHTreHoCneKTpaJbHbIi aHAJN3 — 3TO

1. METOA, I/ICHOJIBSyIOIJ_II/Iﬁ PCHTICHOBCKUEC CIICKTPBI 3JICMCHTOB JId XUMHUYCCKOI'0 aHaJIM3a
BEIICCTB

2. MCTOJAbI HCCJICAOBAaHUA CTPYKTYPbl BCIICCTBA II0 PACHPCACICHHUIO B IMPOCTPAHCTBC U
MHTEHCUBHOCTSIM PACCESHHOTO Ha aHAIH3UPYEMOM 00BEKTE PEHTTEHOBCKOTO U3IIy4eHUs

3. COBOKYITHOCTH METO/I0B Ka4€CTBEHHOT'O U KOJIMYECTBEHHOTO OIIPE/IeNICHHS COCTaBa 00bEKTa,
OCHOBaHHAasi Ha M3y4YCHUH CIEKTPOB B3aMMOJEHCTBUS MAaTEpPHH C U3MYYCHHEM, BKIIOYas
CIICKTPBI JICKTPOMArouTHOTO U3JIYUCHHA, dKYCTUUCCKUX BOJIH, paCpCACJICHUA 110 MacCaM U
SHEPTUSM IJIEMEHTAPHBIX YaCTHUIL

6. B peHTreHOCTPYKTYPHOM aHa/IN3e NPUMeHsIeTCs

1. TOJIBKO CIUIOIIHOM PEHTI€HOBCKUN CIEKTP

2. TOJIBKO XapaKTePUCTUYECKUI PEHTI€HOBCKUH CIIEKTP

3. CIUIOIIHOM M XapaKTePUCTUUYECKUI PEHTTE€HOBCKUE CIIEKTPbI

7. B pEHTIeHOCIIEKTPAJIBLHOM aHAJIM3e IPUMEHSAETCH

1. TOJIBKO CIUIOIIHOM PEHTI€HOBCKHUM CIIEKTP

2. TOJIKO XapaKTePUCTUYECKUN PEHTI€HOBCKUM CIIEKTP

3. CIUIOIIHOM M XapaKTEpUCTUUYECKUI PEHTTEHOBCKUE CIIEKTPbI

8. Merton Jlays 3akiao4aercs

1. B cheMKe HCIMOABM>XXHOT'O MOHOKPHCTAJJIa B CIIJIOIIHOM CIICKTPEC

2. B CBhEMKE Bpallaromerocs (Kayarollerocs) MOHOKpHMCTAJIa B TMapajuleJIbHOM IIydKe
XapaKTECPUCTUICCKOI'0 U3TTYyYCHUA

3. B CBEMKE HENOJBMXHOTO MOHOKpDUCTaJUIa B IIHPOKO pacCXOIAIIEMCS IIydKe
XapaKTECPUCTUICCKOI'0 U3TTYYCHUA

4. B cheMKe MOJIMKPUCTAIIIMYECKOT0 arperata (HalpuMep, opolika) B MapajuleIbHOM MTyuKe
XApaKTEPUCTUICCKOI'O U3TTYYCHHA

9. MeToa BpauieHus 3aKJIH0YACTCSH

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

2. B CbEMKE Bpamlaromierocss (Kayarouierocs) MOHOKpPUCTaJIa B MapajIeIbHOM ITy4Ke
XapaKTEPUCTUUECKOTO U3TyUEHUS

3. B CbEMKC HCIOABMXHOTO MOHOKPUCTA/UIa B IHMHUPOKO pacXogdgleMCsa ITYYKE
XapaKTEPUCTUUECKOTO U3TyUEHUS

4. B Ch€MKE MOJUKPUCTAUIMYECKOTO arperata (HampuMep, MopoIKa) B MapajyIeIbHOM ITydKe
XapaKTEPUCTUUECKOTO U3TyUEHUS

9. Meron Koccens 3akno4yaercs

1. B cheMKe HEeMOABUKHOIO MOHOKPUCTAIIA B CILIOIIHOM CIIEKTpE

2. B CBEMKE Bpallarollerocs (KayaroUlerocs) MOHOKpUCTAIa B IapajUIeIbBHOM ITy4Ke
XapaKTePUCTHUECKOTO U3ITy4EHUS

3. B CBbEMKE HENOJBMXHOTO MOHOKpDUCTAJUIa B IIHPOKO pacCXOSIIEMCs IIydKe
XapaKTePUCTHUECKOTO U3ITy4EHUS



4. B CbEMKE MOJIMKPUCTAININYECKOTO arperara (HalpuMmep, IOopoIlKa) B NapajuieIbHOM IIy4YKe
XapaKTePUCTHUUECKOTO U3ITy4YEHUS

10. MeTon debas-Llleppepa 3akiarouaercst

1. B cheMKe HENOIBM>)KHOTO MOHOKPHUCTAJUIA B CIUIOIIHOM CIIEKTPE

2. B CbEMKE Bpamaromierocs (Kayaromierocs) MOHOKpPUCTAJIa B MapajUIeIbHOM ITy4Ke
XapaKTEPUCTUUECKOTO U3TyUCHHS

3. B CbEMKE HEMOJBIKHOTO MOHOKpDHUCTaUIa B IIHPOKO pACXOSIIEMCs IydKe
XapaKTEPUCTUUECKOTO U3TyUCHUS

4. B ChbeMKeE MOJIMKPUCTAIUTNYECKOTO arperara (Harpumep, MopolIika) B MapajljIeIbHOM ITy4Ke
XapaKTEPUCTUUECKOTO U3TyUCHUS

11. MUKpOpEHTreHOCTIEKTPAJIbHBIN aHAJIN3 M03BOJIAET ONPeeIUTh
1. XuMHUYECKUI COCTaB UccieyeMoro obpasia

2. TOKaJbHBIN XUMHYECKHI COCTaB B UCCIIElyeMOM 00pasiie

3 (a3oBbIil cocTaB HccIeayeMOoro oopasia

4. CTpYKTYypYy UCCIeayeMOoro oopasia

12. KauecTBeHHbINi MUKPOPEHTI€HOCTIEKTPAJIbHBINA aHATN3

1. mo3BOJISIET YCTAaHOBUTH HAJIMYUE TOTO WIIM MHOT'O 3JIEMEHTA B UCClIeyeMoi mpode

2. ompenensieT KOJIMYECTBO 3JIEMEHTA B 00pa3lie MyTeM CpPaBHEHUS KPUBBIX HHTEHCUBHOCTEH,
CHATBIX ¢ 00pa3sla u TajoHa, coaepxkaiero 100 % ananu3upyeMoro sneMeHTa

3. IO3BOJISIET TOYHO OMPECIIUTh XUMHUECKHI COCTaB MUKPOOOHEMOB BEILIECTBA

13. Kotn4ecTBeHHBbIII MUKPOPEHTIeHOCIIEKTPAJIbHbIN aHAJIN3

1. ompenenser KOIUYECTBO 3JIEMEHTA B 00pa3lie MyTeM CpaBHEHHs KPUBBIX MHTEHCUBHOCTEH,
CHATBIX ¢ 00pasia u 3TanoHa, cogepxkamiero 100 % ananuzupyemMoro 3jieMeHTa

2. TI03BOJISIET YCTAHOBUTH HAJIMYHUE TOTO MIIM MHOT'O 3JIEMEHTA B UCCIIeAyeMoi mpobe

3. TIO3BOJISIET TOYHO OMPEIEITUTh XUMHUYECKHI COCTaB MEKPOOOHEMOB BELIECTBA

14. IlosykoMyecTBEHHbINi MUKPOPEHTI€HOCTIEKTPAIbHBIH aHATN3

1. TO3BOJISIET YCTAHOBUTH HAJIMYUE TOTO WIIM MHOTO 3JIEMEHTA B HCCIIEyeMoi pooe

2. ompenensieT KOJIMYECTBO 3JIEMEHTa B 00pa3lie MyTeM CpaBHEHUs KPUBBIX HHTEHCHUBHOCTEH,
CHATBIX ¢ 00pa3sla M 3TajioHa, coxepxkaiero 100 % aHanu3upyeMoro sneMeHTa

3. IO3BOJISIET TOYHO OMPEIEITUTh XUMHUYECKHI COCTaB MEKPOOOHEMOB BEIIECTBA

Bompoce! k Tecty Ne 5:

TEMA: «MexaHu4ecKne CBOMCTBA»

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

2. moJ IefcTBHEM MPUIIOKEHHBIX BHYTPEHHHUX HArpy30K

3. mox neiicTBHEM MeXaHW4YeCKOM 00paboTKu MaTepuana

2. CraTn4yecKne NCNBITAHUS NMPEeAyCMATPUBAIOT

1. MeasIeHHOE U TUTaBHOE YBEJIMYEHHE HAarpy3KH Ha o0pasel]
2. pe3Koe NPUIIOKEHUE HArPy3KH K 00pasily

3. nUKJIMYecKoe (3HAKOTICPEMEHHOE) HarpyXKeHUE

3. JlunaMu4ecKue UCIIBITAHUSA NMPeTyCMATPUBAKOT
1. MeAsIeHHOE U TUTABHOE YBEIIMYCHHE HArPY3KH Ha 00pasel]



2. pe3Koe MPUI0KEHNE HarPy3KH K 00pa3Iry
3. HUKIMYecKoe (3HaKOIepeMEHHOE) HarpyKeHue

Huknanyeckne UCNBITAHUS NPEAYyCMATPUBAIOT

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

. IUKJIMYECKOE (3HAKONIEPEMEHHOE) Harpy>KeHue

W N~ A

. K cTaTHyecKHM HCHBLITAHUSAM OTHOCHTCS:
. UCIIBITAHKUC HA YIaPHYIO BA3KOCTb

. UCIIBITAHUEC HA PACTAIKCHUC

. UCIIBITAHHUEC Ha YCTAJIOCTHOC PAa3pylICHUE

W N — W

. K AnHaMH4eCKHM MCIIBITAHUAM OTHOCHUTCH:
. ACTIBITAHUE Ha yJAPHYIO BA3KOCTh

. ICIIBITAaHUE Ha PacTsLKEHUE

. ACTIBITAHUE HA YCTAJIOCTHOE pa3pylICHHE

W N — N\

. K nuKkjJIn4ecKuM HCILITAHUAM OTHOCHUTCH:
. UCIIBITAHUC HA YIaPHYIO BA3KOCTb

. UCIIBITAHUEC Ha PACTKCHUC

. UCIIBITAHHUC HA YCTAJIOCTHOC PA3PYLHICHUC

W N =

OmnpenesieHue TBEPAOCTH OTHOCHTCSI
. K CTAaTHYECKUM HUCIILITAHUIM

. K ITMHAMHYECKUM HUCIIBITAHUSIM

. K IUKJIAYECKUM HUCIBITAHUSIM

W N —

HN3mepenue TBepaocTH 0 bpuHe /10 BO3MOKHO /I MATEPHAJIOB

. MQJIOW U CPETHEN TBEPAOCTH

. CpEITHEH U BBICOKOW TBEPJIOCTH

. OT MJIOM J10 BBICOKOMW TBEPIOCTH

. TOHKUX TTOBEPXHOCTHBIX CJIOEB, a TAK)KE MATEPHUAJIOB C OUE€Hb BBICOKOW TBEPAOCTHIO

A W=\

10. U3mepenue TBepaocTH o PokBeslsly BO3MOKHO VI MAaTepHAJIOB

1. Mano# u cpeHel TBEPIOCTH

2. CpelHEH U BBICOKOM TBEPAOCTH

3. 0T Masoi 10 BBICOKOM TBEPAOCTH

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

11. U3mepenue TBepaocT no Bukkepcy BO3MOKHO [1JIsl MATEPHAJTIOB

1. Mano# u cpeHel TBEPIOCTH

2. CpelHE# U BBICOKOM TBEPAOCTH

3. oT Manoi 10 BBICOKOM TBEPAOCTH

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

12. B xauecTBe HHAECHTOPA MCIIO0JIB3YETCH YeThbIPEXIPAHHAS aJIMa3HAs MMPAMK/Aa B
MeTOo/e U3MepeHHs TBepIoCTH

1. mo bpunemito

2. no Poksemny

3. no Bukkepcy



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

1. no bpunemno

2. no Poksemny

3. no Bukxkepcy

14. B kakom MeTo/1e M3MepeHHs] TBEPAOCTH HUCIO0JIB3YeTCH B KauecTBe MHAECHTOpa
aJIMa3HbIA KOHYC

1. no bpunemio

2. no Poxaemny

3. no Bukxkepcy

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

1. mo bpunemio

2. no Poksemny

3. no Bukxkepcy

16. TBepaocTb — 310

1. HanpspKeHUe, COOTBETCTBYIOIEE MAKCUMAJIBHOM Harpyske, KOTOpas Ipe/IiecTByeT
paspylieHuto oopasia

2. CBOWCTBO MaTepHalia CONPOTUBIATHCS IUIACTUUECKON AeopMaliuy pyu BAABINBAaHUY B
€ro IOBEPXHOCTh TBEPJOTO Teja

3. cIOCOOHOCTh MaTepraa NOorIOMATh MEXaHUYECKYIO SHEPTHUIO B Ipoliecce
nedhopMUPOBAHUS U pa3pyIICHUS MO IEHCTBUEM YIapHOU HAarpy3Ku

17. YaapHas BA3KOCTb — 3TO

1. pabora, 3aTpadeHHas Ha pa3pylleHHEe oOpa3la, OTHECeHHas K IUIouagud pabdodero
MOTIEPEYHOro ceueHus: o0pasua

2. HampspKeHUe, COOTBETCTBYIOIEE MAKCHMAalIbHON Harpyske, KOTOpas IpeIIecTBYeT
paspyIieHuto oopasia

3. paspylleHue MeTaa 1noj AelCTBUEM 3HAKOIIEPEMEHHBIX Harpy30K

18. ITopor XJ1aHOJIOMKOCTH — 3TO

1. Temnepatypa (MHTepBaJl TEMIEPATYP), TP KOTOPOW MPOTEKAET UCTIBITAHUE

2. temnepaTypa (MHTEpBal TEMIIEPATyp), MPH KOTOPOM MPOMCXOTUT MEPEXO] OT BS3KOIO
pa3pyLIEHNS K XPYIIKOMY

3. TemmnepaTypa (MHTEpBal TeMIIEpaTyp), IPU KOTOPOM IMPOUCXOAUT MEPEXO] OT XPYIKOTo
pa3pylLIEHUs K BA3KOMY

19. BsaazkoMy pa3pylieHUI0 COOTBETCTBYeT

1. u3nmoM ¢ OGIECTAIIMM, KPUCTATHYECKUM CTPOSHUEM

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

3. U370M, UMEIOIIUN MAaTOBOE, BOJIOKHUCTOE CTPOCHUE

20. XpynkomMy pa3pyuieHHI0 COOTBETCTBYeT

1. u3moM ¢ OIIECTSAIIMM, KPUCTAUTHYECKUM CTPOSHUEM

2. M3JI0M C HaJW4YMEM ouara pa3pylieHus, 30HbI MMOCTEIIEHHOTO0 COOCTBEHHO YCTaJOCTHOTO
Pa3BUTHS U 30HBI 10JIOMA

3. U370M, UMEIOIIUN MAaTOBOE, BOJIOKHUCTOE CTPOCHUE



21. Ilpeaes BLIHOCJIUBOCTH — ITO

1. MakcUMalIbHOE HAINpsDKEHKE, TIPH KOTOPOM 00pasell He pa3pyIiaeTcs mocie 0eCKOHEYHOTO
WM 33JJaHHOTO YKCIIa IUKJIOB HATrPYKEHHUS

2. HampshDKeHHE, COOTBETCTBYIOIIEE MaKCHMAaJIbHOM Harpys3ke, KOTOpas MpEeAlIecTBYeT
pa3pylieHuo oopasia

3. cBOICTBO MaTepuasa COMPOTHBIATHCS TIIACTUYECKON 1eOpMaIiy IIPU BIABINBAHUU B €TI0
MOBEPXHOCTH TBEPOTO TeJa

Temsl w1t pedepara

- Kinaccudukaryst MaTepraaoB 1 0COOCHHOCTH HCCIIEAOBAHUS PAa3INYHBIX MATEPHAIIOB.

- Hepaspymaromiue MeToibpl KOHTPOJS (BH3yaJIbHO-ONTHYCCKHM, PCHTICHOBCKAS U
ramMmMa-1e()eKTOCKOIUS, yAbTPa3ByKoBast Ae(heKTOCKONHUs, KaUUIAPHBIC METOABI KOHTPOJIS,
MarHUTHBIE METO/IbI HEPA3PYIIAIOIICTO KOHTPOJIS).




IIpunoxenne 2

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

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CPEACTBA JIA IIPOBCACHUA HpOMe)KyTOqHOﬁ aTrecramum:

CTpyKTypHBIii
AJIEMEHT
KOMIETEHINH

[Inanupyembie pe3ysbTaThl 00yUCHHS

OneHouHbIE CpeCTBA

IIK-2: cmoco0HOCTBIO Bblﬁl/lpaTL METOAbI HCCJICI0BAHUS, INTAHUPOBATDL U IIPOBOAUTDH HCOGXOIII/IMLIC IKCHICPUMEHTDBI, HHTCPIIPETUPOBATH
pe3yJabTaThbl U 1€J1aTh BbIBO/bI

3HaTh

—  KJaccU(PHKAIUI0 OCHOBHBIX METOJIOB
MCCJIEI0BAHUI MaTepUalIoB;

- OCHOBBI IIPOCBEYNBAIOIIEH U
CKAHUPYIOLLIEH 3I€KTPOHHOM, 30H0BOM,
TYHHEJIIBHOW U aTOMHO-CUJIOBOM
MUKPOCKOIINN

Ilepeuens meopemuueckux 60npocos K IK3AMEHy:

1. Onruueckas mMukpockonusi. OCHOBHBIE MOHSATUS — pa3pellarolas CrocoOHOCTb,
npeen pazpereHus, IMppaKkuOHHbIN npeaes. Y CTpoCcTBO ONTUYECKOI0 MUKPOCKOIIA.
2. MUuUKpOCKOIHUS KOMOMHAITMOHHOTO PACCESTHUSI CBETA — KOHCTPYKIIHUS, IPIMEHEHHE.
3. Mukpockonus ¢ HacblmeHueM JomuHecneHun (STED) — koHCTpykmus,
MIPUMEHEHHUE.

4.  KondokanabHas MUKPOCKOINHUS — KOHCTPYKIIUS, IPUMEHEHHE.

5. II9M. OcHOBBI mNpocBeUMBAIOLIEH 3JIEKTPOHHOM MuKpockonuu. KoHCTpykius
[IOM. ®opmupoBaHue Jyya.

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

7. POM. ®usnueckue ocHoBsl POM. YcerpoiicTBo 1 pabota POM.

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

9. C3M. Ckanupyroniasi TYHHEIIbHasi MUKPOCKOIIHS — YCTPOWCTBO, IPUHIIHAITBI paOOTHI,
IIPUMEHEHHE.

10. C3M. ATOMHO-CHJIOBasi MHKPOCKOIIUSI — YCTPOHCTBO, TNPHHIUIBI PaOOTHI,
IIPUMEHEHHUE.
11. C3M. DnexkTpocuyioBas MHUKPOCKOMHS YCTPOWCTBO, MPUHLUIIBI PadOTHI,
IIPUMEHEHHUE.
12. C3M. MarauTHO-CHJIOBasi MHKPOCKOIUSI — YCTPOWCTBO, TPHHIMUIBI PaOOTHI,

IIPUMCHCHHUC.




CTpyKTypHBIii

DJIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHUS OueHouHbIE CPEACTBA
KOMIIETEHIIUU
Ymets — BbIOparh MetTon wucciaenoBanus i | [Ipakmuueckue 3a0anua:
OIIpeeIeHUs apaMeTPOB MaTepuaiioB npu | OnKucaTs METOAMKY IPOBEJCHUS HCCIIEIOBAHUMN:
pElIEHUH  KOHKPETHOM  IPAKTUYECKOM | - Ha ONITUYECKOM MUKPOCKOIIE;
3aJ1a4uM; - Ha POM;
—  MOJEPHU3HMPOBATH meroqukw | - Ha ACM;
MOJTYYCHUS u 06paboTKH | - OTIpeenenus 6anna 3epHa;
9KCIIEPUMEHTAJIbHBIX JaHHBIX; - OIIPCACIICHUA TUCIICPCHOCTH IICPJIUTA,
- BLI6HpaTB UM UCIIOJIb30BaTh METOJbI U - OIIpCACIICHUA KOJINYCCTBA HCMETAITINIMICCKUX BKJIIO‘ICHPIﬁ;
060py,I[OBaHI/IC U1 aHaJIu3a - UIBMCPCHUC TBCPAOCTH I10 BI/IKKCPCY;
(U3UKO-MEXaHUYECKUX CBOMCTB HOBBIX - MI3MEPEHUEe TBepIOCTH 110 PokBeIty;
MaTEpPUAJIOB U U3JETIUN U3 HUX; - U3MEPEHUE TBEPIOCTH 110 bpuHeo;
- I3MEPEHNE MUKPOTBEPIOCTH,
- ONIPEJICJICHUE YIApPHOM BS3KOCTH METAJIOB.
Brnaners - IPAaKTUYECKUMU HAaBBIKAMM NPOBEJCHUS | 3a0anus Ha pewienue 3a0ay u3 npogheccuonanbHoll 0oaacmu, KOMRJIeKCHble 3A0aHU:

HKCIIEPUMEHTA C Y4eTOM BhIOOpa
ONITHMAJILHBIX METOJMK ¥ 000PYyTOBAHUS
JUTSL KCCTIeIOBAaHUH, pallioHaIbHOTO
OTIpe/IeIICHUs] YCIIOBHM U JUara3oHa
AKCIIEPUMEHTOB, 00padOTKH,
CUCTEMAaTH3AINK U aHAJIA3a ITOJTYICHHBIX
pe3yNIbTaTOB.

Bri6pats MeTon uzMepeHus TBepA0CTH:

- JUTSI MaTepHUAJIOB HU3KOW TBEPIOCTH;

- JUTsl MaTepUaIoB CpeiHeN TBEPIOCTH;

- JUTSI MAaTEPHUAJIOB BBICOKOW TBEPIOCTH;

- JUTsl MACCUBHBIX U3JIENHUNA U CIIOKHON (POPMBI;

- 171l TOHKUX 00pasIloB.

Br16op MeTona riccnenoBaHus:

- JUTS OTIpEJIeNICHUS pa3Mepa 3epHa B KPYITHO3EPHUCTHIX MaTepHasax;
- JUTsl OIIpeIeNIeHHs pa3Mepa 3epHa B YIbTPaMEIKO3EpHUCTBIX MaTepHanax;
- JUTSL ICCTICTIOBAHUS IUCIIOKAIIMOHHON CTPYKTYPBI;

- JUTsl ICCTIEIOBAaHUSI MUKpOpebeda MOBEPXHOCTH.

OIIK-1 roToBHOCTBIO HCIO/IB30BaTh (PyHAaMEHTAJIbHbIC 001IeHH/KCHePHbIE 3HAHUS

3HaTh

METOJIbI U3Y4YCHHS (PU3UKO-XUMUYECKUX
MIPOIIECCOB, (PU3NIECKUX, XUMHUECKUX

Ilepeuens meopemuueckux 60npocos K IK3ameny:
1. OcHoBbl (U3NKK PEHTIEHOBCKOTO M3Iy4deHMs. B3aummoneiicTBe pEeHTTeHOBCKUX




CTpyKTypHBIii

JIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OneHouHble CpeCTBA
KOMIIETCHIIUH
CBOMCTB U JKCILTyaTallMOHHBIX JIy4el ¢ BELIECTBOM.
XapaKTEepUCTUK MaTEpUAJIOB, yCTPONCTB, 2. OCHOBHBIE METOABI PEHTTEHOCTPYKTYPHOTO aHAJIH3a.
IPUOOPOB U M3/ICIHI HA UX OCHOBE; 3. Meroas PCA — Jlays, Koccensi.
4. Meroast PCA — metop BpalieHusl, opoIka.
5. OcHOBHBIE METO/IbI PEHTI€HOCIEKTPaIbHOT0 aHanu3a. Oo1iee ycTpoicTBO
CIIEKTPOMETPOB.
6. Meroabl peHTI€HOCTIEKPATILHOTO aHaIN3a — KaueCTBEHHBIN, OTYyKOJINYEeCTBEHHBIH,
KOJINYECTBEHHBIN.
7. CraTudeckue METOJIbl ONPEIEICHNUS MEXaHHUECKUX CBOWCTB.
8. luHaMu4eckue METO/bI ONpEeACTICHUS MEXaHUIECKUX CBOMCTB.
9. Iuxnuueckue METObI OMPECIICHUs MEXaHUUYECKUX CBOUCTB.
10. Hepaspymatomye MEeToapl KOHTPOJISL.
YmMmetb - IPUMEHSATH TU(PaKLINOHHBIE, Ilpakmuueckue 3a0anus:
CIEKTPOCKOIUYECKUE, PE30OHAHCHBIE U Onucarbs METOOUKY ITPOBEIEHUS UCCIEA0BAHUN:
JpyTrUe METOMBI IIPU UCCIIEIOBAaHUN - Ha [IOM;
MaTepUaJIOB; -Ha MPCA;
- Hepa3pylIaloIUX METOI0B KOHTPOJISI.
Bnagers - IPaKTUYECKMMH HaBbIKAMU 3aoanusa na pewienue 3a0ay u3 npogheccuonanbHol 0d1acmu, KOMNJIEKCHbIe 3A0AHUA:

UCIIOJIb30BaHUs DJIEMEHTOB METOI0B
HCCIIEJOBAHNS MaTEPUAIIOB U IIPOLIECCOB Ha
JIpYrUuX IACLMIUIMHAX, HA 3aHATUAX B
ayJIUTOPUU U HAa y4eOHON MPAKTHKE;

Bri6pats MeTon uzMepeHust TBepA0CTH:

- JUTSI MaTepHUAJIOB HU3KOW TBEPIOCTH;

- JUTsl MaTEpUAJIOB CPEIHEN TBEPIOCTH;

- JUTSI MaTEPHUAJIOB BBICOKOW TBEPJIOCTH;

- JUTSl MACCUBHBIX U3JIEUN U CIIOKHOU (POPMBIL;

- 171 TOHKUX 00pasIloB.

Br16op MeTona uccnenoBaHus:

- JUTSL OTIPEJISIICHHS pa3Mepa 3epHa B KPYITHO3EPHUCTHIX MaTepHraliax;

- JUTsl ONIpeIeNIeHHs pa3Mepa 3epHa B YIbTPaMEIKO3epHUCTBIX MaTepuanax;
- JUTSI ICCTICTIOBAHUS IUCIIOKAIIMOHHON CTPYKTYPBI;




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

- AJIs1 UCCIICJOBAaHM A MI/IKpOpeJ'IBe(l)a IMOBEPXHOCTH.




0) ITopsinok npoBeneHust NPOMEKYTOYHOM ATTECTALMH, TOKA3aTeJH M KPUTEPUH
OLICHUBAHUS:

Ilpumepnaa cmpykmypa u cooepicanue nyHKma:

[TpomexyTouHass arTecTanysi MO AUCUMILIMHE «MeTonbl HCCIEAOBAHUS MaTEepUaloB U
IIPOLIECCOB» BKJIFOYAET TEOPETUYECKHE BOIIPOCHI, MO3BOJISIIOLIME OLEHUTHh YPOBEHb YCBOEHUS
00y4aromuMUCs 3HAHUH, U MPAKTHUECKUE 33aJJaHNs, BBIBIIOMINE CTEIICHb C(OPMHUPOBAHHOCTH
YMEHH U BIaJICHUN, IPOBOAUTCS B (hopMe IK3aMEeHa.

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

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OLIEHKY «OTJIHYHO» (5 6ayioB) — 0Oyyarommiicsi IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHCTEMaTHYeckoe U TIJIyOOKoe 3HaHue
y4eOHOTO MaTepHala, CBOOOTHO ONEPUPYET 3HAHUSAMH, YMEHHUSAMH, IPUMEHSET UX B CUTYAIHIX
HOBBIIIEHHOHN CIIO’KHOCTH.

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

— Ha OIEHKY «YIOBJIETBOPUTEJIbHO» (3 Oamia) — oOydyarouuiicss JEeMOHCTPHUPYET
MIOPOTOBBIA YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHIIMH: B XOAE KOHTPOJBHBIX MEPOIPHITHI
JIOITYCKAIOTCS OLIMOKH, IPOSIBIIIETCSI OTCYTCTBUE OTACIbHBIX 3HaHUH, yMEHUH, HABBIKOB.

— Ha OLIEHKY «Hey/10BJIETBOPHUTEJIbHO» (2 Oaia) — 00yJarouiicss IeMOHCTPUPYET 3HAHUS
He Oosee 20% TeopeTHYECKOro MaTepHaja, JOMYCKAaeT CYLIECTBEHHbIE OLIMOKH, HE MOXKET
MOKa3aTh MHTEJUIEKTYaJIbHbIE HABBIKM PEIICHUS TPOCTHIX 3a/1a4.

— Ha OILICHKY «HeyIOBJIeTBOPHTeabHO» (1 Oamn) — oOydarouuiics HE MOXKET MOKa3aTh
3HaHUSI HAa YPOBHE BOCIIPOM3BEICHHS W OOBSCHEHHS WHPOpPMAIUU, HE MOXKET II0Ka3aTh
MHTEJUIEKTYaJIbHbIC HaBBIKU PEIIEHUs MPOCTHIX 3ajau.



