MUHUCTEPCTBO HAYKM 1 BBICHIEI'O OBPA30BAHWNI
POCCUMCKOU ®EJEPAIINN

DezepaabHOE TOCYIAPCTBEHHOE OI0/DKETHOE 00pa30BaTebHOE YUPeKICHHE
BBICIIETO 0Opa30BaHUS
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PaGouas mporpamma coctasiiena Ha ocrose PI'OC BO 1o HampapIeHUIO MOATOTOBKH
22.03.02 Meramtyprus (ypoBensb Gaxanaspuara) (npukas MunoOpuayku Poccuu 0T 04.12.2015
r. Ne 1427)

PaGouasi MporpaMmMa paccMOTpeHa M 0J00peHa Ha 3ace/laHuu kaeapsr Texnomorui
00paboTKH MaTepHanoB

18.02.2020, porokoi Ne 6 , _W
3aB. kapenpoi < ; A.B. Monnep

PaGouas mporpamma oo6pena Metoudeckoit komuccneir UMMuM
20.02.2020 r. mpoTtoxonx Ne 5

IIpencenareiinb *_A.C.CaBuHOB

CoracoBaHo:
3aB. Kaheapoit MeTarypris 1 XMMHIECKAX TEXHOIOTHif

A.C. XapyeHKo

PaGouast mporpamMma COCTaB/IeHa:
/i

nonuent kadeapst TOM, KaH/I. TEXH. HAyK 10.10. Edumona

Penensenr:

npodeccop xadenpst JITHM, 1-p TeXH. HayK y/{)b ('j/ H.B. Konmiesa




JIuer akTyaansanun pabodeii mporpaMmabl

PaGouas nmporpamMma nepecMoTpeHa, o0cyskieHa 1 ogobpena s peammsanuu B 2020 - 2021
y4e6HOM rozy Ha 3acenanuu kadeapel TexHonorHit 06paboTKH MaTepHAIOB

ITpotoxon ot 08 cents6pst 2020 r. Ne 1
3aB. xadenpoit > - A.B. Monnep

Pa6ouas nmporpamma nepecMoTpeHa, o6cysKaeHa 1 oxo0pena s peammsanuu B 2021 - 2022
y4eGHOM rozty Ha 3acenannu kadenpsl Texmonmoruit 06paboTkn MaTepranos

[Ipotokom o 202 1. N
3aB. xadepoii A.B. Momnep

Pabouyas nmporpamma nepecMoTpeHa, 06¢cyxaeHa 1 0xo6peHa s peanmusanun B 2022 - 2023
y4ebHOM rofy Ha 3aceqanny Kadenps TexHoormii 06paboTky MaTepuanos

[Tpotokonm oT 202_ 1. No
3as. kadenpoit A.B. Monnep




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

LenssMu 0OCBOEHUS AUCHUTUTMHBI «METOIbI HCCIIEJOBAHUS MATEPHATIOB M TIPOIIECCOBY
SABIISIFOTCSL:

- pa3BUTHE Yy CTYIEHTOB JIMYHOCTHBIX KayecTB, a Takke (OpMHUpPOBAHUE
obmenpodeccuoHanbHOM U NMPO(ECCHOHAIBHOW  KOMIIETEHUMH B  COOTBETCTBUU C
tpeboBanusimu @I'OC BO no nanpasnernto noaroroBku 22.03.02 Meramnyprus;

- IOJIy4€HUE 3HaHUI 0 METOJ1aX UCCIIEJOBAHUS MaTEPUAJIOB U ITPOLIECCOB;

- IOJIY4YEHHUE MPAKTUYECKUX HABBIKOB paOOTHI HA UCCIIEA0BATEILCKOM 000PYA0BAaHUH.

2 MecTo THCHHUIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

JucuuruinHa MeToabl UCClieIoBaHUM MaTepHaaoB M IPOLECCOB BXOJUT B 0a30BYIO
4acTh Y4e€OHOr0 II1aHa 00pa30BaTEeIbHON IPOTPAMMBI.

Jis  u3ydeHus  JUCHMIUIMHBI  HEoOXOXMMBbl 3HaHMA  (YMEHHUs, BIAJEHUS),
c(OpMHUPOBAHHBIC B PE3YIBTATE U3YUCHHS JUCITUTUTUH/ IPAKTUK:

Marepuanosenenue

Pusuka

dusnyeckas XUMHs

Mertposnorusi, cTaniapTu3anus U cepTUPUKaLsL

3HaHus (YMEHUs, BIIAICHUS ), IOJTYYCHHBIC TIPU U3YYCHUU TaHHON JIUCIHUILIMHBI Oy IyT
HEO0XO0AUMBI JUIsl U3yYeHUS TUCHUILINH/TIPAKTHK:

[TonroToBKa K 3aIIUTE U 3aIIMTA BBITYCKHON KBATM(UKAITMOHHON pabOThI

IlonroroBka k ca4ye ¥ cjada rocyAapCTBEHHOTO 9K3aMEHA

3 Komnerenuun ody4aromierocs, (popMupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS1) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHust

B pe3ynbraTe 0cBOeHMS TUCHUIUIMHBI (MOaYIIs) «MeToibl HccelI0BaHUuN MaTepuaoB
U [IPOLIECCOBY 00YUYaOLINICS TOJKEH 00J1aAaTh CIeIyIOIUMHI KOMITETEHIIUSAMU:

CTpyKTypHBII [Tnanupyemsble pe3ynbTaThl 00ydeHUs
JJIEMEHT
KOMIIETEHINH

[TK-2 criocoOHOCTHIO BBIOUPATH METO/IbI UCCIEI0BAaHUS, INIAHUPOBAThH U MPOBOIUTH
HE00XO0/IUMBIE KCIIEPUMEHTBI, HHTEPIPETUPOBAThH PE3YIbTAThI U JA€IaTh BHIBOJIbI

3HaTh - KJaccu(UKaIUI0 OCHOBHBIX METO/IOB HCCIIEIOBAaHUN MaTEPHAJIOB;
- OCHOBBI IPOCBEYUBAIOLIEN, CKAHUPYIOLLIEH 3JIEKTPOHHOU U 30HA0BOM
MHKPOCKOITHH

VYmMmern - BBIOpaTh METOJ UCCIEAOBAHUS JJIS ONIPEICIICHUS TapaMeTPOB

MaTEpUAJIOB IIPU PELIEHUH KOHKPETHOW TPaKTUUECKOM 3ajaun;

- MOJICPHU3HUPOBATh METOUKH MOIY4YEeHUs U 00pabOTKH
JKCIIEPUMEHTAIIBHBIX JAHHBIX;

- BBIOMPATH U UCIOJIb30BaTh METO/IBI U 000PYAOBaHHE ISl aHAIN3a
(U3MKO-MEXaHNYECKUX CBOMCTB HOBBIX MAaTEPUAIIOB M U3JIENIUI U3 HUX

Brnaners - MPAKTUYECKUMU HABBIKAMH MTPOBEICHUS IKCIIEPUMEHTA C YI€TOM
BBIOOpA OMTUMATBHBIX METOAMK U 000PYA0BAHUS JUIsl HCCIICTOBAHUMN,
palMOHAIBHOTO ONPEEIICHHS YCIOBUH U IMana3oHa SKCIIEPUMEHTOB,
00palboTKH, cHCTeMaTU3alluy U aHaJIN3a OJyYEeHHBIX Pe3yIbTaToOB

OIIK-1  roTOBHOCTBHIO MCIIOJIB30BaTh (PyHAAMEHTaIbHbIE OOIIEMHKEHEPHBIE 3HAHUS

3HaTh METOABI U3y4YeHUs (PUZUKO-XUMHUECKUX MPOIECCOB, (PU3NUECKHUX,
XUMHMYECKHX CBOMCTB M HKCIUTYaTallMOHHBIX XapaKTEPUCTUK
MaTepHaioB, YCTPOHCTB, MPUOOPOB U M3/IETIHI HA UX OCHOBE




YMers MPUMEHATH TU(PPAKIUOHHBIE, CIIEKTPOCKOITMYECKUE, PE30HAHCHBIE U
ApYrue METOIBI IIPU UCCIEA0BAaHUN MaTEPUAJIOB
Buaners IIPAaKTUYECKUMU HaBBIKAMH HCIIOJIb30BAHMS 3JIEMEHTOB METO/0B

HCCIEA0BAHUA MAaTEPUAIIOB U IIPOLIECCOB HA IPYIUX AUCLMILIMHAX, HA
3aHATUAX B ayJUTOPUU U HA IIPAKTUKE




4. CTpyKTypa, 00b€M U colepKkaHne TUCHHUIINHBI (MOLYJI5)
OO0mias TpyI0EMKOCTh JUCLUILUIMHBI COCTaBIseT 4 3aueTHbIX enuuull 144 akasn. yacoB, B TOM

HHUCJIC:

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

— ayauTopHas — 56 akaJ. 4acos;
— BHEAYIUTOpHAS — 3,7 aKaJl. 4acoB
— camocTosTenpHas padbora — 48,6 akaz. 4acos;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gaca

dDopMa aTTeCcTaluu - 3K3aMCH

AynutopHast = s
o | KOHTaKTHAs pabota E )
Paszen/ Tema 5 (B akaz. yacax) 3 S Bun ®dopma TeKyIero KOHTPOIs Kox
S & | camocrosTensHoi YCIIEBAEMOCTH U
JCIUTUTAHB 3 E o N KOMITETEHIIUH
O 6 g g paboTsl MPOMEKYTOYHON aTTeCTAllUK
1ab. |mpakT.
Jlex. P 29
3aH. | 3aH. |Q 9
1.
11 Wzyuenne
X HAY4YHOU U
Knaccudukarmst Z:6HOI71
MaTepHaJoB " HH};e ATVDLL
0COOEHHOCTH 71 4 | 2121 6 PaTypel, Pedepat u noknan TIK-2, OIIK-1
HaIrcaHue
UCCIIE0BAHUS edbepata
Pa3IHIHBIX pepepara.
[ToaroroBka
MaTepuasoB
JOKJIA/Ia.
HWroro no pazaeny 4 | 221 6
2.
3amura 1ab0paTopHBIX PaboT:
2.1 Onruueckas, «3yyenue yctpoiicTa u
MPOCBEYMBAIOIIAS MIPUHLUIIOB PaboOTHI
U CKaHHpYFOIIast TMoxroTosKa K CTEPEOMHUKPOCKOIIAY,
acTpoBast «M3y4yenne ycTpoiicTa u
(pactp ) 8 | 421 6 | mabopaTopHBIM e yerp [K-2, OIIK-1
JJIEKTPOHHAS, AGoran 1.3 | IPMHIHIIOB paboThI pacTPOBOTO
CKaHUPYFOLIast P ANIEKTPOHHOTO MHKPOCKOTIa,
30HI0Bas «CkaHHpyIOIas 30HI0Bast
MHUKPOCKOITUS 7 MHKpOCKomus». Pemenne
TectoB 1-3.
2.2 Metonsl
OTIpeAeNeHNs IMoaroroBka k | 3ammra 1a60paTOpHOI pabOTHI:
pa3mMepoB 2 | 621 6 | maboparopHoit «KomuectBennsrit ananuz  |[1K-2, OITK-1
CTPYKTYPHBIX pabore 4 MapaMeTpOB MHKPOCTPYKTYPBI»
9JIEMEHTOB
Hroro no pazaeny 10 | 10/41 12




3.1 .
PerIreHOBCKIE IonroroBka k | 3amuTa 1ab0paTopHON pabOTHI
METOEL 4 1221 4 | naboparopHoil |«MuxpopeHnTrenocrexrpansHeli([1K-2, OTTK-1
5 pabote 5 aHanmu3y. Pemenue Tecra 4.
UCCIIEOBaHUS
3amura 1ab0paTopHBIX PadboT:
«O1eHKa MEXaHHIEeCKUX
3.2 UcneiTanus TToaroroBka k c?ﬁ;ﬁiﬁ?j“ (Eciii;ag?:nga
MEXaHMYECKHX 4 10121 12 | naGopatopHbIM P - Yap ’ |TIK-2, OIIK-1
N TBEPAOCTh H MHKPOTBEPIOCTB)»,
CBOWCTB pabotam 6-10 .
«KonnuecTBeHHBII aHAN3 JOIH
BSI3KOI COCTaBJISIOIIEN
uznoMay. Permenue tecra 5.
Moosoma x| e eGoprorol o
A 4 2 4 | naboparopHoii p . |IIK-2, OIIK-1
WCCIIEIOBAHU CTPYKTYPHBIX IpeBpaLIeHUH B
pabote 11
MaTepuasoB CTaNAX»
HWroro no pazgeny 12 | 14/41 20
4.
Nsyuenue
Hay4YHOU U
41 yaeOHOU
: JIUTEPATYPBI, : :
Hepaspymatomue 2 | 221 10,6 HaTCANe Pegepar IK-2, OIIK-1
METOJIBI KOHTPOJIS
pedepara.
[Toaroroska
JOKIaza
Hroro no pazaeny 2 | 221 10,6
Hroro 3a cemectp 28 [28/121 48,6 DK3aMeH
Uroro nmo mucrunnune| 28 |28/12U 48,6 3K3aMeH TIK-2,0I1K-1




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlnst ycBoeHus CTyIEeHTaMM 3HaHUM MO0 JUCHUIUIMHE «MeToabl HCCilel0BaHus
MaTepuajoB U IMPOIECCOB» MPUMEHSIOTCS TPAAMIIMOHHAS U KOMIETEHTHOCTHO-MOJyJbHAs
TEXHOJIOTUM OOyuYeHHs], BKIIOYAIOIIUME B ceOsd OOBSICHEHUS TMpernojaBaTesis Ha JICKIHSX,
CaMOCTOSITENIbHYI0 paboTy ¢ yueOHOW U CIpPaBOYHOM JUTEpaTypoll MO IHUCUUIUIMHE,
BBITOJIHEHHE JIAOOPATOPHBIX PAOOT IO METOANYECKUM YKA3aHUSIM U T.II.

B xadyecTBe HHTEPAKTUBHBIX METOIOB 00YUEHHUS UCTIONIb3YIOTCS:

- Oomepekarolas caMocCTosiTeNbHas paboTa ¥ paboTa B KOMaHAE MPH BBITOJHECHUU
1a00paTOPHBIX PadoT;

- Ipo0bsieMHOe 00y4YeHHE MTPU MOUCKE WH(POPMAIIMOHHBIX HCTOYHUKOB, COCTABICHUH U
HanMcaHuu pedepaTa 1Mo Noay4YeHHbIM HHANBUTYaTbHBIM 3aJaHUSIM.

CamocrosrenbHas paboTa CTYJCHTOB HaIlpaBleHa HAa 3aKPEIUICHUE TEOPETHYECKOTO
MaTepuana, W3JI0KEHHOTO TIperojaBaTelieM, Ha MNpopabOTKy TeM, OTBEACHHBIX Ha
CaMOCTOSITENIbHOE H3Y4YEHHE, Ha IOATOTOBKY K JIabOpaTOPHBIM 3aHATHUSAM, HalMCaHUE
pedepara, MOArOTOBKY K KOHTPOJIBHBIM pab0TaM U HTOTOBOMY 3K3aMEHY O AUCLUILIIHHE.

6 YueGHO-MeTOAMYeCcKOe o0ecriedeHUue CAMOCTOSITeJIbHOI PadoThI 00y4aKoIuXCcs
[Ipencrasneno B npuioxxenuu 1.

7 OueHOYHBIE CPeACTBA /1Jisl IPOBeeHHs POMEKYTOUHOI aTTecTAlMH
[IpencraBieHbl B IPUIOKEHUU 2.

8 VYueOHo-MeTONMYecKOe H HHMPOPMANMOHHOE oOOecmeyeHHe JUCHUILIMHBI

a) OcHoBHas tUTEpaTYypAa:

1. Kontoxor, B. FO. MeTonbl uccienoBaHusi MaTepuagoB U MPOIECCOB | yueOHOE
nocodue s By30B / B. 0. Konroxos, U. A. Toronanse, 3. B. Mypra. — 2-e u3., Ucmp. ¥ JIoIl. —
Mocksa : UznarensctBo IOpaiit, 2019. — 226 c. — (YHuBepcutersl Poccun). — ISBN 978-5-
534-05475-0. — Tekcr : oanekrponusii [/ DOBC IOpaiit [caiitr]. - URL:
https://urait.ru/bcode/439014 (nara obpammenus: 24.09.2020).

2. CyBopos, 2. B. MarepuanoBeieHre: METOIbl UCCIIEJOBAHUS CTPYKTYPHI U COCTaBa
MaTepHasoB ;| yueOHOe mocobue s akagemudeckoro bakanaBpuara / D. B. CyBopoB. — 2-¢
u3f., nepepad. u gon. — Mocksa : WznarensctBo FOpaiit, 2019. — 180 c. — (Bsicmiee
obpaszoBanue). — ISBN 978-5-534-06011-9. — Texkct : anexrponnsiii // DBC FOpaiit [caiit].
— URL.: https://urait.ru/bcode/438493 (nara obparenwus: 24.09.2020).

0) lomotHuTeEIBLHASI TUTEPaTypa:

1. MexaHn4ecKkre CBOMCTBA METAJUIOB : CTATHUECKHE UCTIBITAaHHA © yaeOHoe mocooue /
B. C. 3onoropesckuii, B. K. IToptro#t, A. H. Cononun, A. C. IIpocBupsikoB. — Mocksa :
MUCHUC, 2013. — 116 c. — Tekcr : snexrpoHHbIit // JlaHp : 31€KTpOHHO-OMONIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/117123 (nara obOpamienus: 24.09.2020). —
Pexum noctyna: s aBTOpHU3. OJIB30BATENEH.

2. BemomertiieB, M. }0. Mexanudeckue cBOMCTBa MeTalIoB © ydeOHOe mocobue / M.
1O. BenomeitiieB, A. B. Kynps. — Mocksa : MUCHUC, [6. r.]. — Yacts 3 : Bs3KkoCTb.
Paspymenue. Jlabopatopusiit mpaktukym — 2008. — 85 ¢. — Tekcer : anekTponnsiii // JIaub :
ANIEKTPOHHO-OMOmoTeynass cucrema. — URL: https://e.lanbook.com/book/1831  (mata
obpamienus: 24.09.2020). — Pexxum goctyna: ans aBropus. [loms3oBaresiei.

3. bybnuk, B. T. MeTtoas! uccienoBaHus MaTepHalioB U CTPYKTYp B 3JIEKTPOHUKE.
PentrenoBckas audpakiuoHHass MUKpocKomnus . ydebHoe mocobue / B. T. Bybmuk, A. M.
MunsBunackuit. — Mocksa | MUCHUC, 2006. — 93 c. — Tekcr : anextponusiit // Jlanp :
aekTpoHHO-OMbmmoreunas cuctema. — URL: https://e.lanbook.com/book/117093  (mata
obpamienus: 24.09.2020). — Pexxum fgocTyma: s aBTOPU3. MOJIb30BATEIICH.



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. J[lnarnocTtrka MammH u o0opynoBanus | yueoHoe nocooue / B. B. HocoB. — 4-
e u3g., crep. — Cankr-IlerepOypr @ Jlans, 2017. — 376 c. — ISBN 978-5-8114-1269-3. —
Tekcr : omextponnsiid // Jlame : 2nekTpoHHO-OMONMoTeuHass cuctema. — URL:
https://e.lanbook.com/book/90152 (mara obpamienus: 24.09.2020). — Pexxum gocrtyma: s
aBTOPU3. I10JIb30BATEIICH.

5. MuponoB B. JI. OcHOBBI CKaHUpYIOIIEH 30HI0BON MHMKPOCKONHH. Y4eOHOE
nocoOue JJsi CTYIEHTOB CTaplIMX KypcoB BBICHIMX y4eOHBIX 3aBeaeHuil. PAH. Uucturyr
bu3uKu MHUKPOCTPYKTYP. HwxHnii Hogropon, 2004. — 114 c.
http://window.edu.ru/resource/535/73535/files/mironov_book.pdf

B) MeToauyeckue ykazanus:

1. MarepuanoBenenue. Yacte 1 [Onexrponnsiii pecypc]/ H.B. Kommesa, 10.1O.
Edumosa, H.H. Wneuna. Marautoropckuii roc. texuudeckuii yH-T mMm. [.M. Hocosa. -
Marnutoropck: MI'TY wum. T'.M. Hocoea, 2019.1 CD-ROM. 3arn. c¢ »2kpaHa.
https://magtu.informsystema.ru/uploader/fileUpload?name=3966.pdf&show=dcatalogues/1/1
532467/3966.pdf&view=true — Pexxum noctyna: 1uisi aBTOPHU3. MOJIb30BATEICH.

2. VI3y4eHne yCTpOWCTBa M MPHUHLIUIIOB PabOTHI PACTPOBOTO DJIEKTPOHHOTO MHUKPO-
ckoma: Meroz. ykas. / H.B. Komesa, }F0.10. Epumoa, M. A. TTonsikoa, M.I1. BapeIiHUKOB.
MarnuToropck, 2011. 6 c.

3. Ckanupyromias 30HIOBas MHUKpockomwus: JsaboparopHbiii mpaktukym / FO.IO.
Edumosa, M.A. [lonsikoBa, A.E. I'ynmun. Marauroropck: M31-B0 MarHuToropck. roc. TexH.
yu-ta uM. [.1. Hocoga, 2017. 41 c.

4. N3yueHue ycTpoiCTBa M MPHUHIMIIOB PaOOTHI CTEPEOMUKPOCKOIA: METOM. yKa3. /
O.A. Huxkutenko, }0.}O. Edumona, H.B. Konuea. Marautoropck: M3n-Bo Maruutoropck.
roc. TexH. yH-Ta uMm. .. Hocoga, 2013. 10 c.

5. KonruecTBeHHBIH aHAIU3 I0JIM BSI3KO# COCTaBIISIONICH H3oMa: MeToa. ykas. / O.A.
Huxkurenko, FO.10. Edumona, H.B. Koniea. Maruutoropck: M3n-Bo Marauroropck. roc.
TexH. yH-Ta uM. I.J1. Hocosa, 2013. 6 c.

6. MuKpOpeHTreHOCTIeKTpaIbHbI aHanmu3: meron. yka3. / H0.1O. Edumosa, O.A.
Hukurenko, H.B. KoneBa. Maruuroropck: M3a-8o Marauroropck. roc. Texs. yH-ta um. I'.1.
Hocosa, 2014. 9 c.

7. OnpeneneHre KOJMYECTBEHHBIX XapaKTEPUCTHK MHUKPOCTPYKTYpPhI C IHOMOIIBIO
KOMITBIOTEPHO# cHCTeMbl aHanu3a n3oopaxenuii Thixomet PRO: nabopatopHslii mpakTukyMm. /
O.A. Huxurenko, 10.}O. E¢umona, H.B. KonueBa. Maruuroropck: M3n-Bo Marautoropck.
roc. TexH. yH-Ta um. .. Hocoga, 2015. 29 c.

8. OnpeneneHrne MEXaHMYECKUX CBOWCTB MeTajljla U OCTPOCHHUE KPUBBIX YIIPOUHEHHUS
o JauarpamMMe pactsbkeHus: merona. ykas. / B.I'. Jloporobwa. Maruuroropek: M3a-Bo
MarunuToropck. roc. Texs. yu-ta um. I'.1. Hocosa, 2008. 49 c.

r) [Ilporpammuoe odecneuenne u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnieyenne

Haumenosanue 110 Ne norosopa CpoK nercTBUA JIUIEH3UN
MS Windows 7
Professional (s N-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 Ne 135 or 17.09.2007 GeccpomHo
Professional
7Zip cB0OOIHO pacrpocTpansemoe [10 OCCCPOUHO



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

|FAR Manager |CBo6oz[H0 pacnpoctpansemoe [10 | OECCPOUHO




IIpodeccnonanbHble 0a3bl JaHHBIX M MH(GOPMAIHOHHBIE CIPABOYHbIE CHCTEMbI

Hassanue xypca

CchIIKa

Hanuonanpnas MH(POPMALMOHHO-aHAINTHYECKAs
cucreMa —  Poccuiickuil ~ MHIEKC  HAY4YHOTO
nutupoBanus (PMHII)

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

[TouckoBast cucrema Axanemus Google (Google
Scholar)

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

HudopmannonHas cucreMa - EquHoe OKHO TOCTyIIa K
nH(GOPMaIMOHHBIM Pecypcam

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

OnekTpoHHas 0Oa3a nepuoanyecKux wusgaHui East
View Information Services, OO0 «IBUC»

https://dlib.eastview.com/

®denepanbHOE roCyapCTBEHHOE O10JKETHOE
y4pexKIACHUE «DenepabHbIN UHCTUTYT
IPOMBIIIIICHHON COOCTBEHHOCTU

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

9 MaTepuaJbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIsl)

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







MaTCpI/Ia.HBHO-TeXHI/I‘-IGCKOG obecrneucHue JUCIUIIIIMHBI BKJIIFOUYACT:

1. Yuebnas ayauTopus JUisi IPOBEICHUS 3aHATUN JICKIIHOHHOTO TUIIA OCHAIIICHA!

- TEXHUYECKUMHU CPEIICTBAMH OOYYCHHS, CIYXKAIIUMH JUIS TPEACTABICHUST Y4eOHON
uHpopManuu OOJBIIOW ayAUTOPUHU: MYJIbTHUMEIUHHBIMH CpPEACTBA XpaHEHHs, Meperayu |
MpeACTaBICHHS Y4eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. Y4eOHBIC ayAMTOpUU [UIS TPOBEACHUS JAaOOPATOPHBIX 3aHATHH OCHAIICHBI
1a00paTOPHBIM 000PYAOBAHUEM:!

«JlabopaTopust ONTHYECKON MUKPOCKOITUI:

- aHaIM3aTOPOM CTEPEeOM300paKCHUH TIOBEPXHOCTH TBEPABIX TeJI Ha 0ase
crepeomukpockorna Meiji Techno RZ-B;

- aHATU3aTOPOM MHKPOCTPYKTYpPBI TBEpABIX Tell Ha 0aze METauTyprudecKoro
WHBEPTUPOBAHHOTO MUKpockoma Zeiss Axio Observer 3;

- cucTeMoii 006paboTku n3obpaxenuii Ha 6aze I10 «Thixomet PRO».

- CHIeHaIM3UPOBAHHON MeOebIo.

«JlabopaTopusi MEXaHHUYECKUX HCITBITAHUI:

- mukpoTtBepaomepom BuehlerMicromet 5103 Buehler;

- yHUBepcallbHBIM TBepaoMepoM M4C075G3 EmcoTest;

- HaIlOJIbHOW YHHMBEPCAJIBHOW MCHBITATENbHON AByXkoinoHHOW MammHoi AG 1C-300
kN Shimadzu Corp;

- HAINOJILHOHM YHUBEPCAIbHOM UCTIBITATeNbHOM ABYXKOIoHHON ManHoi AG 1C-50 kN
Shimadzu Corp;

- Buaeodkcrenzomerpom TRWiew XShimadzu Corp;

- konpoM MaaTHUKOBEIM MK 300 OO0 « UMITYJIbCy;

- CHIeHaIM3UPOBAaHHON MeOebIo.

«JIabopaTopus CKaHUPYIOLIEH IIEKTPOHHONH MUKPOCKOITHM»:

- JIEKTPOHHBIM CKaHUPYIOImUM Mukpockornom JEOL JSM — 6490LV;

- KaMepod III030BOM € CHCTEMOM yIpaBlEeHUs MUII030M 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.

«Jlaboparopus puznueckoro MoaeTupoBaHus 1e(POpMaIMOHHBIX MPOIECCOBY:

- ucelienoBaresbeckuM koMmruiekcom Gleeble 3500;

- CHIeaIM3UPOBaHHON MeOebIo.

«JIabopaTopus 30HI0BON MUKPOCKOIIUNY:

- CKaHMPYIOIIHM 30H10BBIM MuKpockoriom NanoEducator 11,

- CIIeUAIN3UPOBAHHON MEOETIBIO.

3. YueOHas aymuTOpHsl JUTs TPYITIOBBIX M MHAWBHYAIBHBIX KOHCYIbTAIINN, TEKYIIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTeCTally OCHAIIICHA!

- KOMIIbIOTEpHOH TexHukoi ¢ maketom MS Office, ¢ momkmoyeHHeM K ceTH
«lHTepHET» W € JOCTYNIOM B D3JEKTPOHHYI HH(OPMAIMOHHO-00pa30BaTeIbHYIO Cpexy
YHHUBEPCHTETA,

- CIIeUUAIN3UPOBAHHON MEOETIBIO.

4. [TomenieHune 1151 CAMOCTOSITEIHHOM PabOTHI OCHAIIICHO:

- KOMIbIOTepHOW TexHukoid c¢ makerom MS Office, ¢ monmkiaroueHmeM k ceTn
«lHTEpHETY W C JOCTYNIOM B DJJIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIbHYIO CpeIy
YHHUBEPCUTETA,

- CIICIUATTU3UPOBAHHON MEOETIBIO.

5. Ilomemenue ans XpaHEHUS W HPOPHIAKTHYECKOTO OOCITYKHBaHHUA Y4eOHOTO
000pyTI0BaHUS OCHAIIICHO:

- CTICTTUATTURUNORAHHN MP.ﬁPT[Lm' CTeTITAYKAMU TITd XNAHeHUud9 \meﬁnnrn



00opyIoBaHus;
-MHCTPYMEHTAMH Ui PEMOHTa y4eOHOro 000pyI0BaHuUSI.



IIpunoxenne 1

Y4eOHO-MeTOAUYEeCKOE 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

Bompocs! k Tecty Ne 1:

TEMA: «OnTuyeckasi MUKPOCKOIIHS

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

2. BIIEKTPOHHBIN Iy4OK

3. MIOHHBIN My4YOK

2. Pazpemaomasi cnocoOHOCTb — 3TO

1. MakcUMaJIbHOE PacCTOAHNEC, HA KOTOPOM JIBa TOYCYHBIX 00BEKTa BOCIIPMHUMAIOTCA KaK OBC
OTJIIENBHBIX JIPYT OT IpYyra TOYKU

2. MUHUMAaJIbHOE PacCTOAHNEC, HA KOTOPOM JIBa TOUCHYHBIX 00BEKTA BOCIIPUHHUMAIOTCS KaK OBEC
OTJIENBHBIX JIPYT OT Ipyra TOYKU

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

3. Jas wuccienoBaHusi CTPYKTYPbl NOJYNPO3PAa4YHbIX M IPO3PavyHbIX O00BEKTOB
NPUMEHSIIOTCSA

1. MUKpPOCKOIIBI OTPa’KEHHOT'O CBETA

2. MUKPOCKOIIBI IIPOXOASILETO CETA

3. CTEpEOMHUKPOCKOIIBI

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

1. MEUKPOCKOIIBI OTPa’KEHHOTO CBETA

2. MUKPOCKOTIBI IIPOXOASAILErO CETa

3. CTEpEOMHUKPOCKOIIBI

Jl1s1 uccjiefoOBaHMS CTPOEHUS U3JIOMOB NIPUMMEHAIOTCS
. MUKPOCKOIIBI OTPa)KEHHOT'O CBETA

. MUKPOCKOTIBI IPOXOJISILErO ceTa

. CTEPEOMHUKPOCKOIIBI

W N — W

Yo orpaHuYNBaeT MAKCUMAJIbHOE YBeJIHYeHHE CBeTOBOr0 MUKpockona?
. KQuecTBO JIMH3 MUKPOCKOIa — 0ObEKTHB U OKYJISP

. KOJIMYECTBO JIMH3 MUKPOCKOIIa

. JJINHA BOJIHBI CBETa

W N~ N

7. @ayopecueHTHAS MUKPOCKOIMUS — ITO

1 Merox MONy4YeHHUS YBEIUYEHHOTO H300paKEHUs C HCIOJIb30BAHUEM JIFOMHHECIICHIIUN
BO30YX/JIEHHBIX aTOMOB M MOJIEKYJ 00pasiia

2. MeToJ, B KOTOPOM Ha OOBEKTe €JMHOBPEMEHHO 3aCBEYMBAECTCS TOJIBKO OJIHA TOYKA,
orpaHvuYeHHas TUPPaKIHOHHBIM MIPEIEIOM

3. METOA, OCHOBAaHHBLIN Ha BSaHMOHeﬁCTBHH MOHOXPOMATHUYCCKOI'0 U3JIYyYCHHA C BCUICCTBOM,
COTMPOBOXKAAIOIINICS W3MEHEHHEM OHHEPruM PpAcCesIHHOIO HW3JIy4E€HHs [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. Meton, IpU KOTOPOM HPOMCXOIUT MOJABJIEHHE CIHOHTAHHOTO M3JydeHHs Ha nepudepun
IIATHA JTIOMUHECLICHIUY, 38 CYET BBIHYKIACHHOIO U3JTy4EHUs

8. KondoxaibHasi MUKpPOCKONIHMS — 3TO

1 MeToj NOJy4YeHUs YBEIUYEHHOIOo M300pakeHUs C MCIIOJIb30BAaHUEM JIIOMUHECLIEHIMH
BO30YKIEHHBIX aTOMOB U MOJIEKYJ 00pa3iia

2. Meroll, B KOTOPOM Ha OOBEKTE €AMHOBPEMEHHO 3aCBEUMBAETCS TOJIBKO OJHA TOYKa,
orpaHuveHHas TU(PPaKINOHHBIM MTPEILIOM

3. METOA, OCHOBAaHHBINM Ha B3aMMOJCHCTBUM MOHOXPOMAaTHYECKOIO M3IYy4EHHsI C BEILIECTBOM,
COINPOBOKAAIOIINNICSA W3MEHEHHEM OJHEPrUU PpACCESIHHOTO MW3JIyY€HHUs 110 CpPaBHEHUIO C
SHEepruei naJaroIiero Ha O0bEKT U3JIyUeHHUsI

4. Metoa, pU KOTOPOM MPOHMCXOTUT MOJABJIEHHE CIHOHTAHHOTO M3Jy4eHHs Ha nepudepun
IIITHA JIIOMUHECLEHIIUY, 3@ CUET BBIHYKIEHHOTO U3JIy4EHUs

9. CieKTpOCKONUsI KOMOMHAIIMOHHOIO PACCESTHUS — 3TO

1 MCTOJ IIOJIYUCHHUA YBCIUYCHHOI'O I/1306pa)K€HI/I$I C HCIIOJIb30BaHHUEM JIIOMHUHCECICHIINN
BO30YKAEHHBIX aTOMOB U MOJIEKYJ 0Opasiia

2. MeToJ, B KOTOPOM Ha OOBEKTE €JUHOBPEMEHHO 3aCBEUMBAETCS TOJIBKO OJHA TOYKA,
orpaHuuYeHHas AUPPaKIUOHHBIM MPEEIOM

3. METOA, OCHOBAHHBIN Ha B3aHMOH€ﬁCTBHH MOHOXPOMATHYECCKOTI'O0 M3JIYUCHUS C BCIICCTBOM,
COMPOBOXKAAIOIINICS HM3MEHEHHEM OJHEPrUU PACCESTHHOTO H3JIYYEHHUs [0 CPaBHEHUIO C
SHEPrueil majaruero Ha 00bEKT U3TyUYeHUs

4. MeTol, MpU KOTOPOM MPOUCXOJUT IOAABICHUE CIIOHTAHHOTO U3Iy4deHHs Ha nepudepuu
I[ATHA JIOMUHCCICHINHU, 3a CUCT BBIHYXXJICHHOI'O U3JTYYCHUA

10. STED-mMukpockonus — 310

1 MeToJ MOJYy4YEeHHUs YBEIUYEHHOIO H300paXEHUS C MCIIOJIb30BAaHHEM JIFOMUHECLEHINH
BO30YX/IEHHBIX aTOMOB M MOJIEKYJ 00pasiia

2. MeToJl, B KOTOPOM Ha OOBEKTe €AMHOBPEMEHHO 3aCBEYMBAETCS TOJIBKO OJIHA TOYKA,
orpaHuveHHas TU(PAKINOHHBIM MPEIEIOM

3. MeTOJ, OCHOBaHHBIM Ha B3aUMOJEHCTBUN MOHOXPOMATHYECKOTO M3IYYECHHUS C BEILIECTBOM,
COIIPOBOXKIAIOIIMICS HM3MEHEHHEM OJHEPTUU PACCETHHOTO W3IYyYeHHs IO CpPaBHEHHIO C
SHEpruel najgaromero Ha 00beKT U3TyUeHHS

4. MeToa, P KOTOPOM TPOHMCXOTUT TMOJABJICHUE CIOHTAHHOTO M3JIyYeHUS Ha TephQepuu
ISTHA JTIOMUHECLICHIINY, 38 CYET BBIHYKJCHHOTO U3ITyYSHHS

Bormpocs! k Tecty Ne 2:

TEMA: «91eKTPpOHHAS MUKPOCKOIHUSD)

1. DyIeKTpOHHAsi MUKPOCKONHS — 3TO

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

2. HUCCJICJOBAHUE MOp(i)OJ'IOFI/II/I A JIOKAJIBHBIX CBOMCTB IMOBEPXHOCTHU TBEPAOro TEjiaa C
BBICOKUM  TPOCTPAHCTBEHHBIM pa3pelieHHMeM C IOMOLIbI0  CIIEHUAIbHBIM  00pa3oM
IMPUT'OTOBJICHHBIX 30HAOB B BUJIC UTJI

3. uccnenoBaHUs MHUKPOCTPYKTYPBl TBEPABIX TE€J, MX JIOKAJIBHOTO COCTaBa C IOMOILBIO
pruOOpPOB OCHALIEHHBIX COBPEMEHHOM 3JIEKTPOHUKON

2. IIpocBeunBaromuii 3j1eKTpOHHBIN 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, MO3BOJSIOMIMI TOIY4aTh H300pakeHUs MOBEPXHOCTH oOpas3ma ¢ OONBIIUM
pa3peneHnem

2. mpubop, B KOTOPOM 3JIEKTPOHHBIN JIyd MPOIYCKaeTCs Yepe3 yIbTPAaTOHKHN oOpaser, mpu
9TOM B3aUMOJICUCTBYS C HUM

3. MHUKpOCKON, B KOTOPOM H300pakeHHE (OPMHPYETCS MOTOKOM YACTHI], HCIYCKAEMBIX
HOBEPXHOCTBHIO O0BEKTa IPU HarPEBaHUH, HAJIOKEHUH CHIIBHOTO JIEKTPUYECKOTO TIOJIS

3. PacTpoBblii 3j1eKTpOHHBINA MUKpockon (PIM) —3to

1. mpubop, MO3BOJISIOMIMI TOIY4aTh H300pakeHUs MOBEPXHOCTH o0Opasma ¢ OOoNbIIUM
paspernieHuem

2. mpubop, B KOTOPOM 3IIEKTPOHHBIN JIyd MPOITYCKAeTCA Yepe3 yabTpaTOHKHNA oOpaser, mpu
3TOM B3aUMOJICUCTBYS C HUM

3. MHKpOCKON, B KOTOPOM H300paxkeHue (HOpMHUpPYETCs MOTOKOM YaCTHI], HCITyCKaeMbIX
HOBEPXHOCTBHIO O0BEKTa IPU HArPEBaHUH, HAJIOKEHUH CHIIBHOTO JIEKTPUYECKOTO TIOJIS

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

2. peruika

3. Metaaeckas Goibra

4. 00BEKT C CHIIBHO Pa3BUTHIM penbedomM

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

2. peruika

3. metaymaeckas osbra

4. 00BEKT C CHIIBHO Pa3BUTHIM penbedom

6. KocBeHHBIH MeTOA JJIEKTPOHHOMHKPOCKONHUYECKHX HCCICAOBAHMI METAIIOB M
cruiapos B [I9M nposoasT

1. Ha MeTamIMuecKux ¢Goabrax

2. Ha peruInKax

3. Ha u3IoOMax

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

1. Ha MeTamIMUYecKuX (Goabrax

2. Ha peruInKax

3. Ha u3IoOMax

8. UccienoBanne pacnpenesieHne U IIIOTHOCTH THCJIOKAIIANA BO3MOKHO
1. ¢ TOMOIIIBIO TPOCBEYMBAIOIIETO AIEKTPOHHOTO MHUKPOCKOTIA

2. ¢ IOMOIIBIO PaCTPOBOTO JICKTPOHHOTO MUKPOCKOTIA

3. ¢ TIOMOIIIBIO CBETOBOT'O MUKPOCKOTIA

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

2. ¢ IOMOIIIBIO PACTPOBOTO JIEKTPOHHOTO MUKPOCKOMA

3. C IOMOIIIBIO CBETOBOTO MUKPOCKOIA

10. ®oxycupoBaHue My4YKAa IJTEKTPOHOB B 3JIEKTPOHHBIX MUKPOCKONAX OCYLIECTBJISIETCS
¢ OMOIIBI0
1. onITHYECKUX 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. Kakmue »3jeKTpoHbI 001a1a10T OoJblleii pa3pemamomieil CrnocoOHOCTHIO sl
MOJIyYeHHs N300pakeHNsi 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 3JEKTPOHHO-30HOBBIX METOJIOB UCCIIE0OBAHUSI MUKPOCTPYKTYpPBI TBEPABIX
TeJI, UX JIOKAJIBHOT'O COCTaBa U MUKPOIOJIEH ¢ IOMOLIBIO 2JIEKTPOHHOT'O ITy4Ka

2. ucciefoBaHue MOPQOJIOTHMM M JIOKAIbHBIX CBOMCTB MOBEPXHOCTH TBEPJOrO Teia C
BBICOKMM TMPOCTPAHCTBEHHBIM pa3pelieHHeM C [OMOULIbI0 CIEUUATbHBIM  00pa3oM
IIPUTOTOBJIEHHBIX 30HI0B B BUJIE UTJI

3. uccnefaoBaHUS MHUKPOCTPYKTYpPbI TBEPABIX TE€J, MX JIOKAJBHOTO COCTaBa C IOMOIIbIO
prOOPOB OCHAIIEHHBIX COBPEMEHHOH JIEKTPOHUKOMN

2. HccnenoBanue MukKpopeabeda NOBEPXHOCTH H ee JOKAAbHbIX cBoMcTB B C3M
NPOBOJIUTCS € NIOMOIILIO

1. myuka cBeta

2. BIEKTPOHHOTO 30HAa

3. 30H7a B BUJIE UTJIBI

3. Ckanupywoumii TyHHeJIbHbIH MHKPOCKOII — 3TO

1. Mukpockomn, MNpUHIMII pabOThl KOTOPOrO OCHOBAaH Ha PETUCTPALUU  CHUJIOBOTO
B3aUMO/ICHCTBUS MEX/Ty TOBEPXHOCTBIO UCCIIEAYEMOro 00pa3iia 1 30H10M

2. MHKpPOCKON, B KOTOPOM JJisi TOJY4EeHHUS HHPOpPMAIMHM O CBOWCTBAX IOBEPXHOCTHU
UCTIOJIb3YeTCs ANEKTPHUUECKOE B3aUMO/ICHCTBHE MEXTY 30HIOM U 00pa31ioM

3. MHUKpPOCKON, TPHUHIMII paboThl KOTOPOTO OCHOBAaH Ha SBICHWH TYHHEIHPOBAHUS
AIIEKTPOHOB Yepe3 Y3KUH NOTEHIMAIbHBIM Oapbep MeXAy METAIMYeCKUM 30HJIOM U
MPOBOASIINM 00pa31OM BO BHEIIHEM AJIEKTPUUYECKOM I10JI€

4. MUKpPOCKON, B KOTOPOM Ui TOJydeHHsS HH(OpManuu O CBOWCTBaX IOBEPXHOCTU
UCIIOJIb3YETCsl MArHUTHOE B3aUMOJIEHCTBUE MEXTY 30HIIOM M 00pa3oM

4. ATOMHO-CIJI0BOII MUKPOCKOII — 3TO
1. MuKpockom, TpPHUHIMUI pPabOThl KOTOPOrO OCHOBAaH Ha PETUCTPALMHU CHUIIOBOTO
B3aMMOJICHCTBHS MEK/y MMOBEPXHOCTHIO HCCIeyeMoro oopasia 1 30H10M



2. MHKPOCKON, B KOTOPOM JJisi TOJY4YCHUS HHPOPMAIMH O CBOWCTBAX MOBEPXHOCTHU
UCIIOJIb3YETCS AJICKTPUUECKOE B3aUMOICHCTBHE MEXK/Yy 30HIOM U 00pa3LioM

3. MHUKpPOCKON, NPHUHIMI paboThl KOTOPOTO OCHOBAaH Ha SBICHUHM TYHHEIMPOBAHUS
JJIEKTPOHOB 4epe3 Y3KHUM TMOTEHIMANbHBIM Oapbep MeXAy METAIMYECKHUM 30HAOM U
IPOBOJISIIMM 00Pa3lIoM BO BHELTHEM AJIEKTPHUYECKOM TOJIE

4. MHKpPOCKON, B KOTOPOM JJisi TMOJY4eHHUS HHPOpPMAIMHM O CBOWCTBAX MOBEPXHOCTU
UCTIOJIB3YEeTCSI MArHUTHOE B3aUMOJICHCTBHE MEXIY 30HJIOM U 00pa3om

5. D1eKTPOCHI0BOI MUKPOCKOII — 3TO

1. Mumkpockon, mUpUHOMI pabOTBl KOTOPOTO OCHOBAaH Ha PETHCTPAIlMM  CHIIOBOTO
B3aUMO/IEHCTBHUS MEX/ly IOBEPXHOCTBIO HCCIEAYEMOro o0pasia 1 30H0M

2. MHKpPOCKON, B KOTOPOM /s TOJNy4eHUS HH(OPMALUMH O CBOMCTBaX MOBEPXHOCTU
UCIIOJIB3YETCS AIEKTPUUECKOE B3aUMO/IeHICTBUE MEX/Ty 30HIOM U 00pa3ioM

3. MHKpPOCKON, MpPHUHIMII pPadOTBl KOTOPOTO OCHOBAaH Ha SBJICHUM TYHHEIUPOBAHUS
AJIEKTPOHOB uepe3 Y3KHUW MOTEHLMAJIBHBIM Oapbep MeEXAY METAIMYECKHUM 30HAOM U
HPOBOASAILIMM 00pa3IOM BO BHEITHEM AJICKTPUIECKOM T10JIE

4. MUKpPOCKON, B KOTOPOM Ui TIOJy4eHHs HH(OpPMamuu O CBOWCTBaX IOBEPXHOCTH
UCTIOJIB3YETCSI MAarHUTHOE B3aMMO/ICHCTBHE MEXY 30HAOM U 00pa3IioM

6. MarHuTHO-CHJI0BO MMKPOCKOI — 3TO

1. MwmKpockom, NPHHIUI pPabOThl KOTOPOIO OCHOBAaH Ha PETUCTPALMA  CHIJIOBOTO
B3aMMOJICHCTBHS MEK/y MTOBEPXHOCTHIO HCCIeyeMOro odpasiia u 30H10M

2. MHKpPOCKON, B KOTOpPOM JJisi IOJY4E€HHUS HMHPOpPMAIMM O CBOWCTBAX IOBEPXHOCTU
UCIIONIB3YETCS SJICKTPUUECKOE B3aUMO/ICHCTBHE MKy 30HIOM U 00pa3lioMm

3. MHKPOCKOII, IMPUHIHUII pa6OTI)I KOTOpPOro OCHOBAaH Ha ABJICHHU TYHHCIUPOBAHUA
DIIEKTPOHOB uepe3 Yy3KUW TMOTCHIMANBHBIA Oapbep MeEXAy METAIIMYECKHM 30HAOM U
MIPOBOJIAIIMM 0OPA3I[OM BO BHEIIIHEM DJIEKTPUUYECKOM I10JIE

4. MHKPOCKON, B KOTOPOM JJisi TMOJY4YeHHUS HHPOPMAIMK O CBOWCTBAX MOBEPXHOCTU
MCIOJIb3YETCSI MATHUTHOE B3aMMOJIEHCTBHE MEXAY 30HA0M U 00pa3IioM

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

1. MCTOJO0M MMOCTOAHHOI'O TYHHCIIBHOTO TOKa

2. METOJIOM IOCTOSIHHOM BBICOTBI

3. METOJIOM MOCTOSIHHOM CHJIBI

8. U3006paskenne peinbeda NOBEPXHOCTH B CKAHMPYIOLEM TYHHEJIbHOM MUKPOCKOIIe NPH
HCCJICJOBAHNHU 00pa31a ¢ aTOMAPHO IV1aK0H MOBEPXHOCThIO opMupyeTcs

1. MECTOJOM MMOCTOAHHOTI'O TYHHCJIBHOTO TOKa

2. METOJIOM MOCTOSIHHOM BBICOTBI

3. METO0M ITOCTOSIHHOM CHJIBI

9. B ckaHHPYWOIIMX TYHHEJIbHBIX MHKPOCKONAX MCMOJIb3YKTCH 30HAbI, M3rOTOBJIEHHbIE
MeTOA0M

1. 2JIEKTPOXUMHUYECKOTO TPaBJICHUS BOIbPPAMOBOI MPOBOJIOKU

2. mepepe3aHrueM TOHKOW MPOBOJIOKH € ITOMOIIbI0 OOBIKHOBEHHBIX HOXKHUIY

3. TOHKOH 3aTOYKH

10. KoHTakTHBIH pe:kuM padoThbl AaTOMHO-CHJIOBOT0 MUKPOCKONA — 3TO
1. paccrosiHue OT UIJIbl KAaHTUJIEBEPA 10 06pa3ua COCTAaBJISIET MOPSAAKA HECKOIBKUX AECATHIX
HaHOMeETpa



2. KaHTUJIEBEP C TOMOIIBIO MHhE30KPUCTAIA KOJICOIeTCS HaJ M3y4aeMON MOBEPXHOCTBHIO C
aMIUTUTYJION ~2 HM

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

11. BeCKOHTAKTHBII peKUM pPadoThl ATOMHO-CHJIOBOI0 MUKPOCKONA — 3TO

1. paccTosiHHE OT UTJIBI KaHTHUJIEBEpA 1O 00pa3iia COCTABISICT MOPSIKa HECKOJIBKUX JECITHIX
HaHOMeETpa

2. KaHTUJIEBEP C TOMOIIBIO MHhE30KPHUCTAIA KOJIEOIEeTCS HaJ M3y4aeMON MOBEPXHOCTBIO C
aMIUTUTYJION ~2 HM

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

12. I1oJIyKOHTAKTHBIA peskuM padoThl aTOMHO-CHJI0BOI0 MUKPOCKOIIA — 3TO

1. paccTosiHHE OT WTJIBI KAaHTHJIEBEpA 0 00pa3iia COCTABISICT MOPSIKAa HECKOJIBKUX JCCITHIX
HaHOMeETpa

2. KaHTWJIEBEP C MOMOIIBIO MbE30KPHUCTAIIIA KOJIEOJIETCS HaJ M3ydaeMOW IMOBEPXHOCTHIO C
aMIUTUTYI0M ~2 HM

3. Wrna KaHTHWJIEBEpa B HIDKHEH TOYKE CBOMX KOJEOAaHWU ClIerKa KacaeTcsl MOBEPXHOCTH
obOpasia

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

1. onpHompoxojHas MeTOIUMKa — (UKCUPYIOTCS M3MEHEHUs aMIUIUTYAbl KoseOaHun
KaHTHJIEBEPa, KOTOPHIE CBS3aHBI C M3MEHEHUEM €MKOCTH CHCTEMBI 30H-00pa3el] BCIEICTBHE
U3MEHEHUS JUIJIEKTPUUECKUX CBOMCTB 00pasia

2. JBYXIpPOXOJHAs METOAMKA: TEpBbI MPOXOJ — CHUMaeTcs H300pakeHue penbeda
MOBEPXHOCTH 00paslia, BTOPOil Mpoxo] — (PUKCUPYIOTCS U3MEHEHUs aMIUIMTY bl KoleOaHui
KaHTHJIEBEPa, KOTOPHIE CBSI3aHBI C H3MEHEHUEM €MKOCTH CHCTEMBI 30H-00pa3el] BCIEICTBHE
U3MEHEHMS JUIJIEKTPUUECKUX CBOMCTB 00pasia

3. IBYXNIpPOXOJHAs METOAMKA: TEPBBIM MPOXOJ — (UKCHUPYIOTCS H3MEHEHHUS aMIUTATY.IBI
KoJIeOaHUI KaHTUJIeBepa, KOTOPbIE CBA3aHbl C N3MEHEHHEM €MKOCTH CHUCTEMBI 30H/1-00pasell
BCJICJICTBHE M3MEHEHHS ITMAJICKTPUUYECKUX CBOMCTB 00pasia, BTOPOW MPOXOJ — CHHUMAETCS
n300pakeHue peabeda MoBepXHOCTH 00pa3la

14. MarauTto-cuiioBoe H300paskeHHe IOBEPXHOCTH 00pa3lNoOB, HMeEKUIUX ¢J1a00
Pa3BUTHIN pesibed) MOBEPXHOCTH, (pOpMUPYeETCS

1. Mo MeToly MOCTOSIHHOM BBICOTHI, IIPU 3TOM (PUKCHUpYETCs BEIWYMHA M3rHba KaHTHIIEBEPA,
3a CYeT CHJIbl MAarHUTHOTO B3aUMOJIEUCTBHUS 30Ha ¢ 00pa3LomM

2. MO JABYXNPOXOJHOM METOAMKE: TEpBBIA MPOXOA — CHUMAaeTcs H300pakeHue penbeda
MOBEPXHOCTU 00pa3iia, BTOPOM MpoxoJ — (UKCHUPYIOTCA U3MEHEHUs H3ruda KaHTUiIeBepa
CBS3aHHBIE C HEOJHOPOJHOCTBIO MAarHUTHBIX CHJI, JEHCTBYIOIIMX HAa 30HJ CO CTOPOHBI
obpasima

3. mo JBYXIPOXOIHOW METOJIMKE: MEpBBIA MPOXOJI — (PUKCUPYIOTCS HM3MEHEHUs H3ruda
KaHTUJIEBEpa CBSA3aHHBIE C HEOJHOPOIHOCTHIO MarHUTHBIX CHJI, JEHCTBYIOIIUX Ha 30HJ CO
CTOpPOHBI 00pasla, BTOPOH MPOXOJ — CHHUMaeTcs H300pakeHHe penbeda MOBEPXHOCTU
obpasima

15. MarHuTo-cujioBoe H300pakeHHe NMOBEPXHOCTH 00pa3l0B, MMEKNIUX C CHJIBLHO
Pa3BHUTHIM pesibe(oM MOBEPXHOCTH, (hopMupyeTcs

1. Mo MeToly MOCTOSIHHOM BBICOTHI, IIPH 3TOM (DUKCHpYeTCs BeIHUMHA M3ruda KaHTUIIEBEpa,
3a CUCT CHJIBI MAIrHUTHOI'O BBaI/IMO,Z[eI\/JICTBI/IH 30H4a C 06pa3u0M



2. MO JBYXMPOXOJHOW METOIUKE: TEPBBI MPOXOJ — CHHUMAeTcs H300pakeHHe peibeda
MOBEPXHOCTH 0Opasma, BTOPOW Mpoxoa — (UKCHPYIOTCS W3MEHEHHWs W3rnba KaHTuJIeBepa
CBSI3aHHBIC C HEOJHOPOIHOCTHIO MArHUTHBIX CHJI, JICHCTBYIOUIMX HAa 30HJI CO CTOPOHBI
obpasima

3. 1Mo JABYXIPOXOIHOW METOJMKE: TEPBBI NpPOX0J — (UKCHPYIOTCS HM3MEHEHHs H3ruda
KaHTHJIEBEpa CBSI3aHHBIE C HEOJHOPOJHOCTHIO MAarHUTHBIX CHJI, JICHCTBYIONIMX HA 30HI CO
CTOpPOHBI 00pasla, BTOPOH MPOXOJ — CHHUMaeTcs H300pakeHHe penbeda MOBEPXHOCTH
obpasia

16. 3011 1J11 MArHUTO-CHJIOBOT0 MUKPOCKOIA MPeACTABJsAET CO00i
1. urna 30812 MOKpPHITa clloeM (peppOMarHUTHOTO MaTepuaia

2. Uria 30H7a IMOKPhITa CJIOEM TOKOTIPOBOIAIIEE TTOKPHITHE

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

17. 30HI[ AJIA 3JIEKTPOCHJIOBOT0 MUKPOCKOIIA MPEACTABJIACT co0oi
1. urma 30H/a IIOKpbITa CJI0EM Q)eppOMal"HI/ITHOFO Marcpuraia

2. uria 30H4a IMOKPLITAa CJIOEM TOKOIIPOBOAAIICC ITOKPLITUC

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

18. 3onnoBas surorpadus — 310

1. mosyueHue OTTUCKA C COBEPILEHHO I1aJIKON TOBEPXHOCTH C ITOMOIIBIO KPAaCKU

2. co3jaHue Ha IOBEPXHOCTH oOOpa3la 3apaHee 3aJaHHbIX CTPYKTYp C HAHOMETPOBBIM
YPOBHEM MPOCTPAHCTBEHHOT'O PA3pELICHUs] IPU IOBBILIEHHOM YPOBHE B3aUMOJCHCTBUS
MEXy 30H/I0M U 00pa31oM

3. Buja mevatHOU rpaduku, 0OBIYHO OTHOCHMBIM K TpaBiOpe (XOTS NMPHEMbI TPaBHPOBAHUS
B HEM OTCYTCTBYIOT), IPH KOTOPOM M300pa’keHHe eyaTaeTcsl C MI0CKOM MOBEPXHOCTH KaMHs

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

1. PeHTreHoBckue jiy4u — 3T0

1. snexTpomMarHuTHBIE 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 PE3YIBTATC TOPMOKCHUA YCKOPCHHBIX JJICKTPOHOB JJICKTPOCTATUYCCKUM II0JIEM
aTOMHOTO $Ipa ¥ aTOMHBIX 3JIEKTPOHOB BEIIECTBA aHO/1A

2. mpu BHIOMBAaHMM JJIEKTPOHA OJHOTO M3 BHYTPEHHHX CIJIOEB aromMa C MOCIEAYIOLUIUM
Nepexo70M Ha 0CBOOOAMBIIYIOCS OPOUTY AIIEKTPOHA C KAKOT0-IMOO BHEIITHETO CIIOS

3. M3IIy4eHneM, KOTOPOE HCIYCKAIOT aTOMBI

3. XapaKkTepucTH4eCKH PEHTT€HOBCKHH CIIEKTP BOZHUKAET

l. B pe3yipraTe TOPMOMKEHHUS YCKOPEHHBIX DJEKTPOHOB AIIEKTPOCTATUYECKUM IIOJIEM
ATOMHOTO $ipa ¥ aTOMHBIX 3JIEKTPOHOB BEIIECTBA aHO/1a

2. mpu BBHIOMBAHUHU 3JEKTPOHA OJHOTO W3 BHYTPEHHHUX CIIOEB aToMa C MOCIEAYIOIIUM
MepPEX0I0M Ha OCBOOOIUBIIIYIOCS OPOUTY AJIEKTPOHA ¢ KAKOTO-TMOO0 BHEIITHETO CIIOST

3. U3Iy4eHHEM, KOTOPOE HCITYCKAIOT ATOMBI

4. PeHTreHOCTPYKTYPHBI aHAJIH3 — 3TO
1. MeTon, MCHONB3YIOIHUNA PEHTTEHOBCKUE CIIEKTPHI 3JIEMEHTOB Ul XMMHUYECKOTO aHalIu3a
BEIICCTB



2. METOAbl HUCCIENOBAHMSI CTPYKTYpPbl BELIECTBA IO PACHpPEIEICHHUIO B IPOCTPAHCTBE U
MHTEHCUBHOCTSIM PACCESHHOTO Ha aHAIU3UPYEMOM 00BEKTE PEHTTEHOBCKOTO U3JIyUeHUs

3. COBOKYNHOCTb METOJIOB KaueCTBEHHOIO M KOJMYECTBEHHOI'O OINPEIENIEHUsl COCTaBa
00BbeKTa, OCHOBAaHHAs Ha M3yYEHUHM CIEKTPOB B3aUMOJICHCTBUS MATEPUH C HU3IyYEHHUEM,
BKJIIOYAsl CIEKTPBI AIEKTPOMATHUTHOTO U3JIyUYEHUs, aKyCTUUECKUX BOJIH, PAaCIpEIEICHUs 110
MaccaM U SHEPTUSIM 3JIEMEHTAPHBIX YaCTHULL

5. PeHTreHoCneKTpaJbHbIi aHAJIN3 — 3TO

1. METOA, I/ICHOJILSyIOH_II/Iﬁ PCHTICHOBCKUC CIICKTPBI 3JICMCHTOB IJId XUMHWYCCKOI'0 aHaJIM3a
BEIICCTB

2. MCTOJAbI HMCCJICAOBAaHUA CTPYKTYPbl BCHICCTBA 110 PACHPCACICHHUIO B IMPOCTPAHCTBC U
MHTECHCUBHOCTSIM PACCESHHOTO Ha aHATU3UPYEMOM 00BEKTE PEHTTEHOBCKOTO U3JIy4eHUs

3. COBOKYNHOCTb METOJIOB KAaue€CTBEHHOIO M KOJMYECTBEHHOI'O OIPEAEICHUS COCTaBa
00BbeKTa, OCHOBAaHHAs Ha M3yYCHUHM CIEKTPOB B3aUMOJCHUCTBUS MATEPUH C HU3IyYCHUEM,
BKJIIOYas CIICKTPBI SJICKTPOMArHUTHOI'O HU3JTYYCHUA, dKYCTUUCCKHUX BOJIH, paCpCACICHUA 1O
MaccaM U SHEPTHUSM 3JIEMEHTaPHBIX YaCTHUII

6. B peHTIeHOCTPYKTYPHOM aHa/IHu3¢ NIPUMEHSETCH

1. TOJIBKO CIUIOIIHOM PEHTI€HOBCKUN CIEKTP

2. TOJIBKO XapaKTEPUCTUYECKUI PEHTI€HOBCKUH CIIEKTP

3. CIUIOIIHOM U XapaKTepUCTUUECKUIM PEHTTEHOBCKUE CIIEKTPbI

7. B pEHTIeHOCIIEKTPAJIBLHOM aHAJIM3€e IPUMEHSAETCH

1. TOJIBKO CIUIOIIHON PEHTI€HOBCKHUN CIIEKTP

2. TOJIKO XapaKTEPUCTUYECKUN PEHTI€HOBCKUM CIIEKTP

3. CIUIOIIHOM U XapaKTepUCTUUYECKUM PEHTTEHOBCKUE CIIEKTPHI

8. Merton Jlays 3akiao4aercs

1. B cheMKe HEMOABUKHOIO MOHOKPHUCTAJIIA B CIJIOIIHOM CIIEKTpe

2. B CbhEMKe Bpalaromerocs (Kayarollerocs) MOHOKPUCTaJUIa B MapajuIeIbHOM ITydyKe
XaApPaKTEPUCTUICCKOI'O U3TTYYCHHUA

3. B CBbEMKE HENOJBMXHOTO MOHOKpDUCTAJUIa B IIHPOKO paCXOIAIIEMCS IIydKe
XApPaAKTEPHUCTUICCKOI'O U3JTYYCHHUA

4. B cheMKe MOJIMKPUCTAIIINYECKOTO arperara (HalpuMep, MOpoIIKa) B MapauieIbHOM IyuYKe
XApPaKTEPHUCTUICCKOI'O U3TYYCHHUA

9. MeToa BpalieHHs 3aKJII04YaeTCs

1. B cheMKe HEMOABUKHOIO MOHOKPHUCTAJIJIA B CIIOIIHOM CIIEKTPE

2. B CbEMKE Bpamllaromierocs (Kayarouierocs) MOHOKpPUCTaJla B MapajyIeIbHOM ITy4Ke
XapaKTepUCTHUECKOT O U3ITYUEHUS

3. B CbEMKE HEMOJBIKHOTO MOHOKpUCTAJZIa B IIHPOKO PacXolslieMcsl ITy4Ke
XapaKTepUCTUUECKOTO U3ITYyUEHUS

4. B chb€MKe MOIMKPUCTAJUINYECKOT0 arperata (HalpuMmep, MopoIliKa) B MapajlieIbHOM ITydKe
XapaKTEpUCTHUECKOT O U3ITYyUEHUS

9. Metoa KocceJst 3aKiogaercs

1. B CheMKe HETOBHKHOTO MOHOKPHCTAJIIA B CILIONITHOM CITEKTPE

2. B CBEMKE Bpamiaromerocs (Kadaromerocs) MOHOKPUCTAJIa B MapajyIeIbHOM ITy4Ke
XapaKTepHCTquCKOFO I/ISJIyIIeHI/IH

3. B CBbEMKE HEMOJBIKHOTO MOHOKDHUCTAUIAa B INHPOKO PACXOSIIEMCS ITydYKe
XapaKTePUCTUICCKOTO U3TYUCHHS



4. B cb€MKe MOJIMKPUCTAIUINYECKOTO arperaTta (HalpuMep, IOpoIllKa) B MapajljIeIbHOM IIy4YKe
XapaKTePUCTHUUECKOTO U3ITy4EeHUs

10. MeTon debas-Llleppepa 3akiarouaercst

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

2. B CbEMKE Bpamaromierocs (Kayaromierocs) MOHOKpPUCTaJIa B MapajyIeIbHOM ITy4Ke
XapaKTEPUCTUUECKOTO U3ITyUCHUS

3. B CbEMKE HEMOJBIKHOTO MOHOKpDHUCTAUIa B IIHPOKO pACXOSIIEMCs IydKe
XapaKTEPUCTUUECKOTO U3ITYUCHUS

4. B chb€MKe MOJIMKPUCTAJUIMYECKOTO arperata (HalpuMmep, MopoIliKa) B MapajuieIbHOM ITy4Ke
XapaKTEPUCTUUECKOTO U3ITyUCHUS

11. MUKpOpEHTreHOCTIEKTPAJIbHBII aHAJIN3 MO03BOJIAET ONpPeeIUTh
1. XMUMHUYECKUI COCTaB UccieyeMoro oopasia

2. TOKaJbHBIN XUMHUYECKHI COCTaB B UCCIIElyeMOM 00pasiie

3 (a3oBbIil cocTaB HccIeayeMOoro oopasia

4. CTpYKTYpY UCCIEeayeMOoro oopasia

12. KauecTBeHHbINi MUKPOPEHTI€HOCTIEKTPAJIbHBINA aHATN3

1. 03BOJISIET YCTAHOBUTH HAJIMYUE TOTO WIM MHOTO 3JIEMEHTA B UCCIIEyeMol mpobe

2. ompenensieT KOJIMYECTBO 3JIEMEHTa B 00pa3Lie MyTeM CpPaBHEHUS KPUBBIX HHTEHCUBHOCTEH,
CHATBIX ¢ 00pa3sla U 3TajoHa, coaepxkaiero 100 % ananu3upyemoro sieMeHTa

3. IO3BOJISIET TOYHO OMPEEIIUTh XUMHUECKHI COCTaB MUKPOOOBEMOB BEILIECTBA

13. Kosiu4yecTBeHHBbIIT MUKPOPEHTIeHOCTIEKTPAIbLHBIN aHAJIN3

1. onpenenser KOTUYECTBO AJIEMEHTa B 00pasile MyTeM CpaBHEHUS! KPUBBIX MHTEHCHUBHOCTEH,
CHATBIX ¢ 00pa3ia u 3TajioHa, cozgepsxkamiero 100 % ananuzupyemMoro 3jieMeHTa

2. IO3BOJIIET YCTAHOBUTH HAJIMYKE TOTO WM MHOTO AJIEMEHTa B CCleayeMoil mpobe

3. MO3BOJISIET TOYHO ONPEISITUTh XUMHUECKAN COCTaB MUKPOOOBEMOB BEIIECTBA

14. [losykoMyecTBEHHbINE MUKPOPEHTI€HOCTIEKTPAIbHBIH aHATN3

1. O3BOJISIET YCTAHOBUTH HAJIMYUE TOTO WIIM MHOTO 3JIEMEHTA B HCCIIeyeMoi mpobe

2. ompeniensieT KOJIMYECTBO DIIEMEHTa B 00pasiie IMyTeM CpaBHEHUS! KPUBBIX MHTCHCHBHOCTEH,
CHATBIX ¢ 00pa3sla M TajoHa, coaepkaiero 100 % aHanu3upyeMoro sineMeHTa

3. TIO3BOJISIET TOYHO OMPEEIIUTh XUMHUECKHI COCTaB MUKPOOOBHEMOB BEIIIECTBA

Bomnpoce! k Tecty Ne 5:

TEMA: «MexaHu4ecKHne 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 NMPEAyCMATPUBAIOT

1. MelUIeHHOE U IJIaBHOE YBEIMUYEHHUE HAarpy3KH Ha oOpaser]
2. pe3Koe NPUII0KEHUE Harpy3KH K 00pasily

3. HUKINYecKoe (3HaKOIepeMEHHOE) Harpy>KeHue

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



2. pe3Koe MPUJIOKEHNE HArPY3KH K 00pa3iry
3. nUKJIMYecKoe (3HAKOTIEPEMEHHOE) HarpyXKeHUE

Huknanyeckne UCNBITAHUS NPEAYyCMATPUBAIOT

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

. IUKJIMYECKOE (3HAKOIIEPEMEHHOE) HarpyKeHue

W N~ A

. K cTaTH4ecKHM HCHBLITAHUSAM OTHOCHTCS:
. UCIIBITAHUC HA YIaPHYIO BA3KOCTb

. UCIIBITAHUEC HA PACTXKCHUC

. UCIIBITAHHUEC Ha YCTAJIOCTHOC Pa3pylICHUC

W N — W

. K AnHaMH4eCKHM MCIIBITAHUAM OTHOCHUTCH:
. ACTIBITAHUE Ha yJIAPHYIO BA3KOCTh

. ICIIBITaHUE Ha PacTsLKEHUE

. ICIIBITAHUE Ha YCTAJIOCTHOE Pa3pyIICHUE

W N — N\

. K nuKkjJIn4ecKuM HCILITAHUAM OTHOCHUTCH:
. UCIIBITAHUEC HA YAAPHYIO BA3KOCTDH

. UCIIBITAHWUEC Ha PACTSKCHUC

. HCIIBITAHHUEC HA YCTAJIOCTHOC PA3PYLICHUC

W N =

OmnpenesieHue TBEPAOCTH OTHOCHTCSI
. K CTaTHYECKUM HUCIILITAHUIM

. K ITMHAMHYECKUM UCIBITAHUIM

. K UKJIAYECKUM HUCIBITAHUSIM

W N —

HN3mepenue TBepaocTH 0 bpuHe /10 BO3MOKHO /I MATEPHAJIOB

. MQJIOW U CPETHEN TBEPAOCTH

. CpEITHEN U BBICOKOW TBEPIOCTH

. OT MAJIOM J10 BBICOKOMW TBEPIOCTH

. TOHKHX TTOBEPXHOCTHBIX CJIOEB, a TAKKE MATEPHUAJIOB C OYE€Hb BBICOKOW TBEPIOCTHIO

A W=\

10. U3mepenne TBepaocTH M0 PoKkBeITy BO3MOKHO 1JISi MATEPHAJIOB

1. Manoii u cpegHel TBEpAOCTH

2. cpeaHel U BBICOKOM TBEPIOCTH

3. 0T Masoi 10 BBICOKOM TBEPAOCTH

4. TOHKHX MMOBEPXHOCTHBIX CJIOEB, & TAK)KE MATEPUATIOB C OYEHBb BHICOKOUW TBEPAOCTHIO

11. U3mepenne TBepaocTu no Bukkepcy BO3MOKHO /ISl MATEPUAJIOB

1. Mano# u cpeHel TBEPIAOCTH

2. CpelHEH U BBICOKOM TBEPAOCTH

3. oT Manoi 10 BBICOKOM TBEPAOCTH

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

12. B xauecTBe HHAECHTOPA MCIIO0JIb3YEeTCH YeThbIPEXIPAHHAS AJIMa3HAsA NMPAMU/A 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 HCIOJIb3yeTcs B KayecTBe HHAECHTOpa
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, COOTBETCTBYIOIIEE MAKCUMANIBHOM Harpy3ke, KOTopas IpeIiecTByeT
paspylieHuto oopasia

2. CBOMCTBO MaTepHajia CONPOTUBIATHCS IUIACTUUECKON JeopMaliuy Ipy BAABINBAaHUY B
€ro IOBEPXHOCTh TBEPJOrO Teja

3. CIOCOOHOCTh MaTepuaa MOorIoAaTh MEXaHUYECKYI0 SHEPTHUIO B IIpoLIecce
nehOpMUPOBAHUS U PA3PYIICHUS MO ACHCTBHEM yIapHOU HATPy3KU

17. YaapHas BA3KOCTb — 3TO

1. pabora, 3aTpayeHHas Ha pa3pylleHHEe oO0pa3la, OTHECeHHas K IuUIomagud pabdodero
MOTIEPEYHOro ceueHus: oopasua

2. HampspKeHUe, COOTBETCTBYIOIEE MAaKCHUMaJIbHOM Harpys3ke, KOTopas MpellecTBYeT
paspyIieHuto oopasia

3. paspylleHue MeTaa 1noj AelCTBUEM 3HAKOIIEPEMEHHBIX Harpy30K

18. ITopor XJ1aHOJIOMKOCTH — 3TO

1. Temnepatypa (MHTepBaJl TEMIEPATYP), P KOTOPOH MPOTEKAET UCTIbITAHHUE

2. Temrneparypa (MHTEpBaJI TeMIepaTyp), MPU KOTOPOM MPOMCXOIHUT MEPEXO0J]l OT BSI3KOIO
pa3pyLIECHUs K XPYIIKOMY

3. TemmnepaTypa (MHTEpBajl TeMIlepaTyp), IpU KOTOPOM MPOMCXOIMUT MEPEXO0J]l OT XPYIKOIro
pa3pylLIEHUs K BA3KOMY

19. BsazkoMy pa3pyuieHUI0 COOTBETCTBYeT

1. u3moM ¢ GIECTSAIIMM, KPUCTAITMYECKUM CTPOSHUEM

2. W3JI0M C HaJUYHEM ouara pa3pylieHus, 30HbI MMOCTEIEHHOTO COOCTBEHHO YCTAJOCTHOTO
pPa3BUTHS U 30HBI 10JIOMA

3. U370M, UMEIOIIIUN MAaTOBOE, BOJIOKHUCTOE CTPOCHUE

20. XpynkoMy pa3pyuieHHI0 COOTBETCTBYyeT

1. u3moM ¢ OGIECTSAIIMM, KPUCTAITMYECKUM CTPOSHUEM

2. W3JI0M C HaJWYHEM ouara pa3pylieHus, 30HbI MMOCTEIIEHHOTO COOCTBEHHO YCTAJIOCTHOTO
pPa3BUTHS U 30HBI 10JIOMa

3. U3710M, UMEIOIIUN MAaTOBOE, BOJIOKHUCTOE CTPOCHUE



21. Ilpeaes BLIHOCJIUBOCTH — ITO

1. MakcUMalIbHOE HAINpsDKEHKE, IPH KOTOPOM 00pasell He pa3pyniaeTcs rnocie 0ECKOHEYHOTO
WM 33JJaHHOTO YKCIIa IUKJIOB HATrPYKEHHUS

2. HampshDKeHHE, COOTBETCTBYIOIIEE MAaKCHMAaJIbHOM Harpyske, KOTOpas MpEeAlIecTBYeT
pa3pylieHno oopasia

3. CcBOICTBO Marepuana CONPOTUBIIATHCS IUIACTHYECKOH nedopManuy NpH BIABIMBAaHUU B
€ro MOBEPXHOCTH TBEPJIOTO TEJa

Temsl w1t pedepara

- Knaccudukanus maTepuasoB H  OCOOCHHOCTH HCCICAOBAHHMS — Pa3IMYHBIX
MaTepHaJIOB.

- Hepaspymaromire METOABI KOHTPOJS (BH3YyalbHO-ONTHYCCKHM, PEHTIEHOBCKAS H
ramMmMa-1e()eKTOCKOIUS, yAbTPa3ByKoBas JAe()HEKTOCKOMNHUs, KaUUIIPHBIC METOIbI KOHTPOJIS,
MarHMTHBIE METObI HEPA3PYILIAIOIIET0 KOHTPOJIA).




IIpunoxenne 2

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

a) H.]IaHI/IpyeMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMe)KyTO‘IHOi/i arrecramum.:

CTpyKTypHBIii
AJIEMEHT
KOMIETEHINH

[Inanupyembie pe3ysbTaThl 00yUCHUS

OneHouHbIE CpeCTBA

IIK-2: cmoco0HOCTBIO Bblﬁl/[paTb METOAbI HCCJICI0BAHUSA, INTAHUPOBATDL U NPOBOAUTH H606X0)II/IMI>IC IKCICPUMEHTDBI, HHTECPIIPETUPOBATH
pe3yJabTaThbl U 1€J1aTh BbIBO/IbI

3HaTh

—  KJaccu(UKAIMIO0 OCHOBHBIX METOOB
MCCJIEI0BAHUI MaTepUaIIOB;

- OCHOBBI IIPOCBEYNBAIOIIEH U
CKAHUPYIOLLEH IEeKTPOHHOM, 30H0BOM,
TYHHEJIIBHOW U aTOMHO-CWJIOBOM
MUKPOCKOIINN

Ilepeuens meopemuueckux 60npocos K IK3AMeEHy:

1. Onrtuueckas mukpockonusi. OCHOBHBIE MOHSATUS — pa3pellarolas CrocoOHOCTD,
npeen paspereHus, IMppaKkuOHHbIN npeaes. Y CTpoCTBO ONTUYECKOI0 MUKPOCKOIIA.
2. MuKpOCKOIHUS KOMOMHAITMOHHOTO PACCESTHUSI CBETA — KOHCTPYKIIUS, IPUMEHEHHE.
3. Mukpockonus ¢ HacbimeHueM JomuHecneHun (STED) — koHCTpykmus,
MIPUMEHEHHE.

4. KondokanabHas MUKPOCKONHUS — KOHCTPYKIIUS, IPUMEHEHHE.

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

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

7. POM. ®usnueckue ocHoBel POM. YcerpoiicTBo u pabota POM.

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

9. (C3M. Ckanmpyromas TYHHEIbHAasS MHKPOCKONHS — YCTPOWCTBO, MPUHIIHITBI
paboThI, MPUMEHEHHE.

10. C3M. ATOMHO-CHJIOBasi MHKPOCKOIIUSI — YCTPOMCTBO, TPHHIUIBI PaOOTHI,
IIPUMEHEHHE.

11. C3M. DOmnexkTpocuyioBass MHUKPOCKOMHSI — YCTPOWCTBO, NPUHLUIIBI padOThI,
IIPUMEHEHHUE.

12. C3M. MarauTHO-CHJIOBas MHKDPOCKOIIUSI — YCTPOWCTBO, TNPHHIMUIBI PabOTEHI,

IIPUMCHCHHUC.




CTpyKTypHBIii

3JIEMEHT [TnanupyemMble pe3ynbTaThl 00yUCHHS OueHouHbIE CpEACTBA
KOMIIETECHIINH
Ymerp — BbIOpare Meton wucciaenoBanus i | [Ipakmuueckue 3a0anua:
OIIpeeIeHUs IapaMeTpoB MaTepuanos npu | Onucars METOAMKY IPOBEJCHUS UCCIIEIOBAHUMN:
peleHnu KOHKPETHOM  IMPAKTUYECKOM | - HA ONTHYECKOM MHKPOCKOIIE;
3aJ1a4uM; - Ha POM;
— MOJEPHM3HPOBATh meronuku | - Ha ACM;
MOy 4eHHs u 06paboTKy | - OpeeNeHns baa sepHa;
9KCIIEPUMEHTAJILHBIX JaHHBIX; - OIIPCACIICHUA AUCIICPCHOCTHU IICPIIMTA,
- BEIOMPATh U UCIIOIB30BAaTh METO/IbI U - ONPENIEIICHNUS KOJNYECTBA HEMETAININYECKUX BKIFOYEHHUI;
o0opyoBaHue AJs aHau3a PU3UKO- - U3MEPEHUE TBEPAOCTH 110 BUKKepCy;
MEXaHWYECKNX CBOMCTB HOBBIX - u3MepeHue Tepaoctu no Pokseny;
MaTepuaioB U I/IS,I[GJ'II/Iﬁ U3 HUX, - UIBMCPCHUC TBECPAOCTH I10 BpI/IHGJ'IJ'IIO;
- I3MEPEHNE MUKPOTBEPIOCTH;
- ONIPEJICJICHUE YIApPHOMN BSI3KOCTH METAJUIOB.
Bmagers - IPAKTUYECKUMU HAaBBIKAMM NPOBEJCHUS | 3a0anus Ha peuieHue 3a0ay u3 npoheccuoHaIbHou 001acmu, KOMNIEKCHbLE

HKCIIEPUMEHTA C YYeTOM BhIOOpa
ONITHMAJTLHBIX METOJMK U 000PYyIOBaHUS
JUTSL KCCTIeIOBAaHUH, pallioHaIbHOTO
OTIpe/IeNICHUs YCIOBUH U JUara30Ha
AKCIIEPUMEHTOB, 00padOTKH,
CUCTEMAaTH3AINH U aHAJIA3A ITOTYICHHBIX
pe3yNIbTaTOB.

3a0anus:

BriOpars MeTon u3mepeHust TBEPIOCTH:

- 17151 MAaT€PHUAJIOB HU3KOU TBEPAOCTH;

- JUI MaTepHUaJiOB CPEIHEN TBEPAOCTH;

- 17151 MAaT€PHUAJIOB BBICOKOM TBEPIOCTH;

- JUIsl MACCUBHBIX U3JIEIUN U CII0KHOM (POPMBI;

- JUTsl TOHKUX 00pasIioB.

Br16op MeTona nccienoBanus:

- 17151 OTPENIeTICHUS pa3Mepa 3epHa B KPYITHO3EPHUCTHIX MaTepuaiax;
- JUTA ONIPENETIEHUS pa3Mepa 3epHa B yIbTPAMEIKO3EPHHUCTHIX MaTepraliax;
- 17151 UCCJIEIOBAHUSI TUCTIOKAIIMOHHOM CTPYKTYPBHI;

- JI7Is1 UCCJIEIOBAaHMSI MUKpOpebeda MoBepXHOCTH.

OIIK-1 roroBHOCTHI0 HCII0JIB30BATh (PyHIaMEHTAIbHbIEC 001IICEHHKEHEPHbIE 3HAHUS




CTpyKTypHBIii

JJIEMEHT [Tnanupyemble pe3yabTaThl 00ydeHHs OueHouHble CpeCTBA
KOMIIETCHIIUH
3HaTh METO/Ibl U3Y4eHUS (PUIUKO-XUMUYECKUX Ilepeuens meopemuueckux 60npoco8 K IK3AMeHY:
MPOIECCOB, (PU3UIECKHUX, XUMUICCKUX 1. OcHOBBI (M3HKU PEHTICHOBCKOTO W3Iy4YCHHs. B3amMoaeicTBHE PEHTTEHOBCKUX
CBOMCTB U JKCILTyaTallMOHHBIX JIy4el C BEIIECTBOM.
XapaKTEPUCTUK MaTEpPUAJIOB, YCTPOUCTB, 2. OCHOBHBIE METOBI PEHTTEHOCTPYKTYPHOTO aHAJIH3a.
PUOOPOB U M3JICIHI HA KX OCHOBE; 3. Meroast PCA — Jlays, Koccens.
4. Meroast PCA — meton BpalieHusl, OpoIikKa.
5. OcCHOBHBIE METO/IbI PEHTIC€HOCIIEKTPAIbHOTO aHanu3a. Oo1ee ycTpoicTBO
CIIEKTPOMETPOB.
6. Meroabl peHTI€HOCIIEKPAILHOTO aHalln3a — KAY€CTBEHHBIH,
MOJTYKOJIMYECTBEHHBIN, KOJTUYECTBEHHBIM.
7. CraTudeckue METO/Ibl OIPEIEICHNUS MEXaHHUECKUX CBOWCTB.
8. JlmHaMu4eckue METOJbI ONpeICTICHUS MEXaHUIECKUX CBOMCTB.
9. Iuxnuueckue METOBI ONPEIEICHUS MEXaHHUECKUX CBOUCTB.
10. Hepaspymatomiyie METOAbl KOHTPOJISL.
YmMmeth - IPUMEHSATH TU(PaKLNOHHBIE, Ilpakmuueckue 3a0anus:
CIIEKTPOCKOIIUYECKUE, PE30HAHCHBIE U Onucarb METOIMKY TPOBEICHUSI HCCIIEJOBAaHUM:
JpyTrUe METOMBI IIPU UCCIIEOBAHUN - Ha [IOM;
MaTepUaJIOB; -Ha MPCA;
- HEpa3pyMIArIIMX METOA0B KOHTPOJIS.
Bnaners - MPAKTHYECKUMHU HABBIKAMHU 3aoanusa na pewienue 3a0ayu u3 npogheccuonanbHoll 001acmu, KOMRIEKCHbIE

UCIIOJIB30BAaHUS DJIEMEHTOB METOI0B
HCCIIEJOBAHNS MaTEPUAIIOB U NIPOLIECCOB
Ha JApYruX JUCLUILIMHAX, HA 3aHATUAX B
ayJIUTOPUU U HAa yUeOHOU MPaKTHKE;

3a0anus:

BriOpars MeTox u3mMepeHust TBEPIOCTH:

- 17151 MaT€pHUAJIOB HU3KOU TBEPAOCTH;

- 171 MaTepUaJIOB CPETHEH TBEPIOCTH;

- 17151 MaT€pHUAJIOB BHICOKOM TBEPJOCTH;

- JUTsl MACCUBHBIX U3JIEIHUN U CII0XKHON (POPMBIL;
- JUTsl TOHKUX 00pasiioB.

Br16op MeTona nccienoBanus:




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00ydeHHs

OueHouHble CpeCTBA

- JUTsl OIIpeieNIeHHs pa3Mepa 3epHa B KPYITHO3EPHUCTHIX Marepraliax;

- JUIsl OIIpENIENIEHNs pa3Mepa 3epHa B YIbTPaMEIKO3EpPHUCTBIX MaTepuaax;
- JUTsl UCCTIeIOBaHUS IUCIOKAIMOHHON CTPYKTYPHI;

- JUIsl UCCTIEIOBAHUSI MUKPOpPEIIbe(]a MOBEPXHOCTH.




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATeJIM H KPUTEPHH
OLICHUBAHUS:

Ilpumepnaa cmpykmypa u cooepicanue nyHKma:

[TpomexyTouHas arTecTanysi MO JUCUMILIMHE «MeTonbl HCCIEAOBAHUS MaTEepUaAIOB U
MIPOLIECCOB» BKJIFOYAET TEOPETUYECKHE BOIPOCHI, MO3BOJISIOLIME OLIEHUTh YPOBEHb YCBOCHUS
00yJaromuMuUCs 3HAHUH, U MIPAKTHYECKUE 3aJJaHMs, BBIBISIONINE CTENEHb C(OPMUPOBAHHOCTH
YMEHH U BIaJICHUN, IPOBOAUTCS B (hOopMe IK3aMEeHa.

DK3aMeH MO JaHHOM TUCHMIUIMHE MPOBOJUTCA B YCTHOW (hopMe MO 3K3aMEHAMOHHBIM
Ouietam, KaX/Iblil U3 KOTOPBIX BKJIIOYAET 2 TEOPETHUECKHUX BOMpOca.

Ilokazamenu u Kpumepuu oueHUBAHUA IK3AMEHA:

— Ha OLIEHKY «OTJIHYHO» (5 06a/ioB) — 00yyaronuiicss JeMOHCTPUPYET BBHICOKHN yPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHYeCKOe U TIy0OKoe 3HaHue
y4eOHOTO MaTepHaia, CBOOOTHO ONEPUPYET 3HAHUSIMH, YMEHUSMH, IPUMEHSET UX B CUTYaIUSIX
MOBBIIICHHON CIOXKHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamia) — oOyJaronIuics IEMOHCTPUPYET CPEIHUNM YPOBEHBb
c(OpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBbIC 3HAHUS, YMEHHS OCBOCHBI, HO JOIMYCKAIOTCS
HE3HAYNTENIbHbIE OIIMOKH, HETOUHOCTH.

— Ha OICHKY «YIOBJIETBOPUTEJIbHO» (3 Oamia) — oOydarouuiicss JIEeMOHCTPHUPYET
MIOPOTOBBIA YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHIIMH: B XOAE KOHTPOJILHBIX MEPOIPHITHI
JOTTYCKAIOTCA OIUOKU, IPOSBISETCS] OTCYTCTBUE OT/ICIbHBIX 3HAHHM, YMEHUIA, HABBIKOB.

— Ha OIICHKY «HEYIOBJIETBOPHUTEJbHO» (2 Oaina) — 0Oy4arolmuics JIEMOHCTPUPYET
3HaHusa He Oonee 20% TeopeTHUECKOro marepuana, AOMYCKAeT CYIIECTBEHHbIC OMIMOKH, He
MOYKET MOKa3aTh MHTEIUICKTYaJIbHbIE HABBIKM PEIICHHUS POCTHIX 3a/1a4.

— Ha OILICHKY «HeyIOBJIeTBOPHTeabHO» (1 Oamn) — oOydarouuiics HE MOXKET MOKa3aTh
3HaHUSI HAa YPOBHE BOCIIPOM3BEICHHS W OOBSCHEHHS WHQPOpPMAIUU, HE MOXKET I0Ka3aTh
UHTEJUIEKTYaJIbHbIC HaBBIKU PEIIEHUS MPOCTHIX 3a1au.



