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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3W»

Ceefenua o Bragensue L3N M3 B'H.
i : Bnageney AdpaHacbkes B.I.
HpeHOI[aBaTeJIB * Mal ¢ Unentndmratop Rd662399b-AfanasyevVP-e234fce A(baHaCLeB
(1OIKHOCTB) (moanuce) (pacuudpoBka
TTO/ATTUCH)
COI'TIACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
P%]KOBOI[HTGHB w Ceenewun o Bragensue L3N M3aKn A.C'
o Pa3OBaTeHBH0H o Bnageney, Omntpues A.C.
IporpaMmael » MO - WaeHTudnkatop R8d0ce031-DmitriyevAS-aaaeae?2 HMI/ITpI/ICB
(IOIKHOCTB, YUeHasl CTETICHb, YICHOE (moamucs) (pacudpoBka
3BaHKE) TTO/ITUCH)
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
w Ceenennn o enagensue L3N M3K
3aBeHyIOH-IHH . Bnageney My3unHa H0.10. IO.IO.
BBIHyCKaIOH_[eI/I Kaq)e[[pbl WaeHTuduraTop Re86e9a56-Puzina-4d2acadl Hy3HHa
(IOIKHOCTB, YUeHasl CTETICHb, YUCHOE (moamucs) (pacuudpoBka
3BaHKE) TTO/ITUCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-3 ['0TOB K pacyeTHO-3KCIEPUMEHTATPHOMY aHAIM3y OCOOCHHOCTEH MPOIECCOB B
HAaHOPA3MEPHBIX CUCTEMAaX
NJ1-2 3naeT 0cOOEHHOCTH METPOJOTHUYECKUX CUCTEM U CUCTEM TMAarHOCTUKU HAaHOPA3MEPHBIX
MaTepHaJIOB U YCTPONCTB

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

DPopma peanuszanuu: IIposepka 3ananus
1. JInarHocTrKa U M3MEPEHHS TETUIOBBIX CBOMCTB HaHoMatepHaioB (KoHTponbHas pabora)
2. JInarHocTUKa U U3MEPEHMsI AEKTPO(YU3NIECKUX CBOMCTB HaHOMaTepuaioB (KoHTponbpHast
pabora)
3. JluarnHoctuka u TecTupoBaHus HaHomarepuaios (KomiokBuym)
4. MeTo/ibl TMarHOCTUKU U TECTUPOBaHUs HaHOMaTepuaioB (KosiokBuym)
5. Meto/ibl ucce10BaHMsI HAHOCTPYKTYPHBIX oBepXHOCTel 1 MokpbIThil (KoHTpospHas
pabora)
6. MeTo/1bl KOHTPOJISI HAHOMATEPUANOB U UX (yHKIMOHAIBHBIX cBOMCTB (KosokBuym)
7. Metoipl cepTUhHUKAIIA HAHOMATEPHAIOB U MX (YHKIMOHAIBHBIX CBOUCTB (KommokBuym)
8. CriocoObl AMArHOCTUKH U METPOJIOTMH HAaHOPAa3MEPHBIX MaTepPHAaIOB U YCTPOICTB
(KontponpHas pabota)

BPC aucuunjavHbl

7 cemecTp
Beca KOHTpOIBHBIX MeponpUsITHiL, Y0
Nunekc KM-1 | KM-2 | KM-3 | KM-4
Paznen mucruninHbl

KM:

Cpok KM: 6 9 12 16
OCHOBHBIE ITOHITUA HAHOTEXHOIOT U
ITougaTue HAaHOTEXHOJIOTHUH + +

HanokoMIOHEHTEHI U HaHOMAaTCpUuaJibl, METOAbI UX

UAarHOCTUKH
30HA0BasE MUKPOCKOITHS + +
Cnektpockonus + +

MeToabl AUarHOCTHKHU U TCCTUPOBAHU HAHOMATCPUAJIOB




MexaHn4eckne CBOMCTBAa HAaHOMATEPUAIOB + +
OnTuueckre CBONCTBA HAHOMATEPUAJIOB + +
Mertoapl ncciae0BaHUsl HAHOCTPYKTYPHBIX TTOBEPXHOCTEN U
ITOKPBITUI
OO6m1as kmaccuduKaIys METOI0B + +
Bec KM: 25 25 25 25
8 cemecTp
Beca KOHTpOIBHBIX MeponpusTHii, %o
N —— Nunekc KM- | KM- | KM- | KM-
KM: 5 6 7 8
Cpox KM: 6 9 12 16
JlnarHocTHKa ¥ U3MEPEHUS IEKTPOPHU3NICSCKUX U TETLIOBBIX
CBOICTB HAHOMATEPHUAJIOB
OnekTpodu3ndecKkre CBONCTBA HAHOMATEPHUATIOB U METOJIBI UX + +
M3MEpEHU
Temodusznyeckre CBOWCTBA HAHOMATEPHAIIOB 1 METOJIBI HIX + +
JMarHOCTHKHU
MeTtobl cepTH()UKAIIUN ¥ KOHTPOJIST HAHOMATEPHUAIOB U
JTMArHOCTHKHU MX (DYHKIIMOHAILHBIX CBOMCTB
ITopomerpus + +
OnTuveckuii KOHTPOJIb + +
KonTtpons pusmuecknx cBOHCTB + +
buocoBMecTUMOCTH + +
Bec KM: | 25 25 25 25

$06m1as gacts/Jy1s1 MPOMEKYTOUHOMN aTTecTaund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHITHH pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
I1K-3 NJ-2mx-3 3Haet | 3HaTh: Croco0bl TMAarHOCTUKU ¥ METPOJIOTUH HAHOPAa3MEPHBIX MAaTEPHAJIOB U
0COOEHHOCTH CIOCOOBI TMaTHOCTUKU U ycrpoiictB (KonTponbnas pabota)
METPOJIOTUYECKUX CHUCTEM M | METPOJIOTUU MeTo/1bl HcceTIOBaHUSI HAHOCTPYKTYPHBIX TTOBEPXHOCTEH M MOKPBITHN
CUCTEM JTUArHOCTHKHU | HAHOPa3MEPHBIX (KontpomnpHas padora)
HaHOPa3MEPHBIX MaTepuaioB U YCTPOUCTB Meroapl TUAarHOCTUKH U TeCTUpOBaHUs HaHOMaTepuasoB (KoimokBuym)

MaTepuasoB U yCTPOUCTB

METO/bI OIPEeICHHS
OCHOBHBIX ITapaMeTPOB
HaHOPa3MEpHBIX CUCTEM U
HaHOMAaTepHaJloB

YMers:

MIPOBOJIUTH HAyYHBIE
HKCHEPUMEHTHI U TECTHI C
HaHOTEXHOJOTUYECKUM
000opyI0BaHUEM

MIPOBOJUTH U 00pabaThIBaTh
U3MEpEeHus B
HaHOPA3MEPHBIX MaTepuaiax
1 HAaHOYCTpPOMCTBaX

JluarHocTuka u TecTupoBanus HaHoMaTepuaioB (KoiiokBuym)
JIMarHocTHKa U U3MEPEHHs SIEKTPOPU3MUECKIX CBOWCTB HAHOMATEPUAJIOB
(KonTponbsHas pabora)

JIMarHoCTHKa U U3MEPEHHs TEIUIOBBIX CBOMCTB HAHOMATEPHAJIOB
(KonTposbHas paboTta)

Mertonb! cepTuUKauyu HAHOMATEPUAIOB M UX (PYHKITMOHAIBHBIX CBOHCTB
(KonmnokBuym)

MeToapl KOHTPOJISI HAHOMATEPHAJIOB U MX (PYHKIIMOHAIBHBIX CBOWCTB
(KomnokBuym)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
7 cemecTp

KM-1. Cnioco0bl TMATHOCTUKHM U METPOJIOTHH HAHOPA3MEPHBIX MATEPUAJIOB U
YCTPOMCTB

®opmbl peaausanuu: [IpoBepka 3amanus

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeeHHs1 KOHTPOJIbHOTO MeponpusaTusa: Kaxablii CTyIEeHT MOJIyd4aeT 3ajauy U
WHAMBUAyalIbHbIC 3HaUeHUs NapaMeTpoB. HeoOxoaumMo npeaocTaBuTh OTBET C OMUCAHUEM X0J1a €r0
TOJTy4eHUs1/

Kpartkoe conep:xanue 3ajaHus:
Pemte cnenyromue 3agaum.
JlaHHBIE 110 BEJIMYUHAM T, U, q lo;, €KaXKIOMY CTYI€HTy OIpeeIIseT IPenoJjaBaTeb

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: CMOCOOBI JTUArHOCTUKU U 1.IToctpouTs ¢ momoimisio Mathcad yriosoe
METPOJIOTHH HAaHOPa3MEPHBIX pacmpesiesieHne yIpyro pacCesHHbIX aTOMHBIX YaCTHI]
MaTepUaIoOB U yCTPOUCTB MIPY UX JIBFOKCHUU B MUIIICHU Ha OCHOBE PEIICHUS
layacmura Caynaepcena (1):
N(r.u) i-"j’ ! exp|—(1-Ag \ﬂ—| - e.‘.|):—\:| - H;T”‘[ B(u)+ exp|—(1 _\;;‘ (o= 1)

Ilocnennee, CUHryIsIpHOE cl1araeMoe B (hopMyJie He
y4acTBYET B BBIYUCIICHUSAX, ONPEAEIAETCS TOIbKO ITOTOK
paccestHHbIX YacCTHII, T€X, KOTOPBIE NCIBITATIN XOTSI ObI
OJTHO ympyroe paccesnus. B ¢popmyie, kotopas Oynet
HCIIOJIb30BATHCS B KOHKPETHBIX pacdyeTax, UCIOJIb30BAaHO
HOPMHUPOBAHHOE Ha eIMHUIY U depeHInaIbHOe
YIIPYTO€ CEUEeHUE BUA, HOCAILEE HA3BaHUE:!
«uHauKaTpuca XeHpu — [ puHCTEHAN:

1—-¢ 2 +1 ;5
Ty() = - . N Z;QP’ {..‘u.)
('I +¢* —2qu)’ = 2

2.ITocTpouTh Ha OCHOBE MEPBOTO 3alaHUs
pacnpezeneHue o npoderaM aTOMHBIX YacTHIL,
JBUKYIIMXCS B MULIEHH IO YIJIOM, KOCUHYC KOTOPOTI'O
paBeH U .
3.Haiitu B npubnmXxeHun HEPEPBIBHOTO 3aMeieHus (2)
SHEPreTUYECKUN CIIEKTP YaCTHIL, JBUKYIIUXCS MO
YTIIOM, KOCHHYC KOTOPOT'O PaBeH [
\(A,U] = fd:_\-’[;_uJJ(A —F)=
0
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4 ITonsaTrie HAHOTEXHOJOTUH. PH3NUECKHE OCHOBBI
HAHOTEXHOJOTHI

5.Metponorus HaHocucteM. IIpumMepsl npuMeHeHus
HAHOTEXHOJOTHI




6.30H10Bast MUKPOCKOTIUSA
7.ATOMHO-CHJIOBAasi MUKPOCKOIIHS
8.271eKTpOHHAsT MUKPOCKOTIHUS
9.CniekTpocKonus

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €CIu
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEIHLHO" BBICTABIISETCS
€CITU 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

KM-2. MeToasbl uccie10BAHUSA HAHOCTPYKTYPHBIX IOBEPXHOCTEH U MOKPBITHIH

®opmbl peanu3anuu: [[poepka 3aganust

Tun koHTpOIBLHOr0 MeponpusaTus: KonrponsHas pabora

Bec koutposabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeeHHs1 KOHTPOJIbHOT0 MeponpusTus: Kaxaplii CTyIeHT MOJIy4aeT 3ajady u
WHAMBHUAyallbHbIC 3HAaUeHUs NapaMeTpoB. Heo0XxoaumMo npeaocTaBuTh OTBET C OMUCAHUEM X0J1a €r0
MOJTy4eHUs1/

Kpartkoe cogep:xxanue 3aganus:
Pemmre 3amauy.
JlaHHBIE 110 BEJIMYKMHAM T, O, €, 04 KaXKJIOMY CTYICHTY ONpPEIEIAET MPEno1aBaTeb.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTh: CMOCOObI JIWAarHOCTUKU U 1.Beruncnuts B mporpamme Mathcad, B COOTBETCTBHH €
METPOJIOTHH HaHOPa3MEPHBIX pemenueM Jlanaay, SHEpreTHYECKUN CriekTp yacTtuil (3),
MaTepHualoB U YCTPOUCTB MPOIIEININX B MUILIEHH ITYTh ONPEAEIAEMBbII

X
6e3pa3MepHLIM mapaMeTpomM 7 = l_’ APYruMu CJIOBaMU:
in

MyTh U3MEPSEMbIH CPEIHUMHU JUTMHAMHU HEYIIPYTOro
npobera l;,

— ) \ S| T

N ("T,A} = exp
. e

I'ne x;,,(A) HOpMHpOBaHHBIE HAa €MHUILY
mudQepeHIranbHbIe CeUeHUS HEYIIPYroro pacCestHus,
KOTOpBIE, KaK B TAHHOM 3aJjaue TaK U MOCIETyIOINX,
annpoxkcuMupyrotcs pynkuueit ['aycca:

(A-e)
X -~
inG 202

(Ae.o)= exp| —

]
ov2m




T'ne

- 2
Cr 1 (A—Fke)”
x. (A g, 0)=———exp| ————
inG [], 2
oN2km 2ko
HOCKOHBKy HpOHCCC I/ISMepeHI/IH CHCKTpOB 3aBHUCHUT OT
anmapaTHoi (pyHKIIMM SHEProaHaIN3aTOPa, AUCIEPCUI
HCTOYHHKA aTOMHBIX YaCTHII, ,Z[OHHJ'IepOCKOFO YH_II/IpeHI/IH
CHTHAJIa, TO HEOOXOAMMO YUECTh YKa3aHHbIC (PaKTOPHI
HpI/I AHaJINn3¢C CHCKTpa OTpa}KCHHBIX BJ'ICKTpOHOB. ECJ'II/I
y4eCTh CyMMapHOE BIUSHUE OTMEYCHHBIX (DAKTOPOB
HOpMaJ'IBHBIM paCHpeI[CJ'ICHI/IeMZ

| A°
——=CXpP| ———
c N2m 267,
B cootBercTBUU ¢ M310KEHHBIM (hopMmya (3)
MIPUHUMACT BU]T

'T;ip (A’ GA ) —

k

" = 1|7 o
Nt . A= exp _1. |z k A
{. ) U =0 f{al I inGA [ ’
I'ne:
a2
e (A.£.0) = ! exp| ___(A—FE)

2((!{0)2 +Gi)]‘[ ’ 2[(!{0)2 +oi]

2.MexaHn4ecKue CBOMCTBA HAHOMATEPHAJIOB
3.MeTobI aHaTM3a MEXaHUYECKUX CBOMCTB
HaHOMaTEpHUaJIOB

4.Pa3pyaronuii KOHTPOIb TOBEPXHOCTH
S.Hepa3zpymaromuii KOHTPOJIb TOBEPXHOCTH

Onucanue MKAJbI OLEHUBAHUS :

Ouenka: 5
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku evtnonanenus 3uanus.; OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHUE JJIsl pEIICHUS 3a/1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

KM-3. MeToabl AMATHOCTUKM ¥ TECTUPOBAHUS HAHOMATEPUAJIOB

®opmbl peamzanun: [Iposepka 3aganus
Tun KoHTpPOILHOr0 MeponpusaTHs: KomiokBuym




Bec koHTpOBbHOrO0 MeponpustTusi B BPC: 25

IIpouenypa mnpoBedeHUS] KOHTPOJBLHOIO MEpPONPUATHS: YCTHBIM ONpPOC CTYJEHTOB.
OHpaLHI/IBaHI/Ie BCACTCA 11O CIIMCKY O TCX IIOpP, IOKa Ka)KI[bIﬁ CTYACHT HC IIOJYUUT XOTA OBl OdUH
BOIPOC

KpaTlcoe CodcpKaHUuE 3alaHUA:
Pemmre pacde€THOC 3aJlaHUC.
OTBeThTE HA AOIOJIHHUTCIBHBIC TCOPECTUUCCKUC BOIIPOCHI

KoHTposibHbIe BONPOCHI/3aJaHUA:

YMeTs: MPOBOJUTH u 1.Pacuet yrioBbIX pacnpeaenieHui, onpeaestomnmx
oOpabaTbiBaTh ~ HM3MEpEHUs B MHTEHCUBHOCTb CHEKTPOB YIIpyro OTpa’keHHBIX
HAHOpPA3MEpHBIX MaTepualax u DNEKTPOHOB.

HaHOYCTPOMCTBAX B sT0oM ciiyyae Hac uHTEpECyeT BeIuYnHa

) =— HH, — % In(l-Ag
TRSTH

B KOHKpETHBIX pacueTax Mbl OFpaHHUUYUMCS CIydaeM
HOpPMAaJILHOTO Ma/IeHUs Ha MUILIEeHb ( Uy = 1), 4TO
MIPUBOJUT K a3UMYTaJIbHOW CUMMETPUHU, B KAUECTBE
UHAUKATPHUCHI YIIPYTOro paccesiHusl BbIoepeM (yHKIHS
Xenbu — ['puHcTeiina. 3HaueHus anb0e0 U BEIUYUHBI g
oIpeieNAeT NPenoJaBaTeb.

VYrioBoe pacnpeneneHue yupyro OTpaXXKeHHbIX aTOMHBIX

YJaCTHII OTIPeNeIUT hopMyJia
R C)—— 2
() = E; F(u)
I'me P;(1) - momuHOMEI JIexkanpa.

2.0nTHyeckue cBOMCTBa HAaHOMAaTEPHAIOB
3.0nTuyeckas CIeKTPOCKOMHS

4.CnektpodoToMeTpsl. Y CTPOWCTBO, MPUHIUN ASHCTBUS
5.PamaHOBCKas CIIEKTPOCKONNS HAHOMATEPUAJIOB

J_'

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenxa: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTIUYHO" BBICTABIISETCS €CIIH 3aJaHNe
BBITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku svtnonanenus 3uanus.; OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOMPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MTPEUMYIIIECTBEHHO BBITIOJTHEHO




KM-4. [IuarHocTuKa ¥ TeCTUPOBAHUS HAHOMATEPHAJIOB

®opmbl peaausanun: [Iposepka 3aganus

Tun KOHTPOJILHOr0 MeponpusaitTusi: Kommoksuym

Bec koHTpObHOrO MeponpusTusi B BPC: 25

IIpouenypa mnpoBegeHHMs KOHTPOJBHOIO MEpPONPHUATHA: YCTHBIM ONpPOC  CTYIEHTOB.
OmnpammBanue BeeTCs MO CIUCKY 0 TeX IMOp, MOKa KaXIBIH CTYIEHT HE MOJyYUT XOTS Obl OJTUH
BOIIPOC

KpaTtkoe conepkanue 3a1aHusi:
OTBeThTE Ha TEOPETUUECKUE BOIIPOCHI.
Pemnre pacuerHoe 3ananue:
VYpasuenue (6)

L)Q (T .u)JrlQ (Thoo 1) = B (1 .},L)fk}'Q (T.}J. .u’)r (u’.u)dl
or o\ Ho womd 0 m \Ho ',1m 0 elm | W

OTHCHIBACT (POTOIIIEKTPOHBI, KOTOPHIC BBIIUIN B BAKyyM 0€3 MOTEePh YJHEPTHH U CHOPMHUPOBATTU

xapaktepHslii uk B POOC cnektpe (no loss peak).

3nech
Ey (o) hl - %t'}cns—‘ 60— L)I , cosf = pp, ++f1—p’yf1— pf cos(¢ —y,)
Pemenue (6) Ha ocHoBe Metona Cdepuueckux ['apmonuk gaet pesynbtat (7):
) E | 1—X\z,
(er (T) — ul —exp S—
" 1 — N\

[Tomust 0 TOM, uTO (7) OMHCHIBAET T€ (POTOAIEKTPOHBI, KOTOPHIE BHIIIUIN U3 CJIOS UCTIBITAB XOTS
ObI OZIHO paccesiHue, TO Ul ONMCAHUs BCEro MOTOKA (POTORIEKTPOHOB HAM HEOOXOAUMO
N00aBUTH (HOTORIIEKTPOHBI, BBIICAIINE U3 CII0S, HE UCIIBITAB HUKAKUX paccesHui (8):

Qe () =1 FJ 1 —exp|—— |
kL

B urore, 1Jjd 1mI0OTHOCTH ITOTOKa (I)OTOBJICKTPOHOB, BBIICAIINX U3 CJIOA MMOJTydacM:

AT Vi [y o
—;QTIV\.T.\fQ;.\TJ]RF|;I‘IF‘P.“\D‘IE'X]).7FJ'?“C, — )=

| LL|

ATy gy —9) =D

2

2041 1 7 [ r
=% S (7 B () B (g exp [—imie, — )|+

= 2

1

'F"-H; [TREE. "\II —exp

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

YMmeTs: IIPOBOAUTD u 1.ITocTtpouTts pacnpeneneHue 1o JUIMHaM npodera B
oOpabaTbiBaTh ~ M3MEpEHUs B MHUILIEHH JUIs1 (POTORIEKTPOHOB, BRILIEIIINX U3 00pa3ia B
HAaHOpPa3MEpHBIX MaTepuajlax U BaKyyM B 33JIaHHOM NPEIo/iaBaTeIeM reOMETPUH 110
HaHOYCTpOicTBax yriam 30HIUPOBAHUS PEHTTEHOBCKUM H31y4EHHEM U

yTJiaM 30HIUPOBaHUS (DOTOITEKTPOHOB.
2.ITocTpouTh yrioBoe pacmpezeneHue GoTodIeKTPOHOB.
o

JlarHbIe IO BenMunHaM —<=%— 3, 1 ¥ T€OMETPHIO
Oelt0in

AKCTIEPUMEHTA KaXKJIOMY CTYJIEHTY OINpECIIsieT

MpEeno/iaBaTelib.

3.Knaccudukarus METOI0B UCCIEAOBAHUS

HaHOCTPYKTYPHBIX MOBEPXHOCTEH U MOKPBHITHI

4 IK-®@ypbe CrIeKTpOCKONHS

5.PamanoBCKas CrIEKTPOCKOMMS HAHOMATEPUATIOB

6.JIazepHas cneKTpOCKOMUS

7.DeMTO- 1 HAHOCEKYH/IHAsI CIEKTPOCKOIUS
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Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku btnonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B MOJIHOM 00'beME WJIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a/1a9

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISETCS
€CJIM 3aJJaHUE TPEUMYIIECTBEHHO BHITIOJIHEHO

8 cemectp

KM-5. luarHocTHKA ¥ U3MepPeHHs JIeKTPOPU3HIECKHX CBOMCTB HAHOMATEPHAJIOB

®opmsl peasmzanuu: IIposepka 3aganus

Tun koHTpoabHOro Meponpusitusi: KonrposbsHas padora

Bec konTposbHOro meponpustusi B BPC: 25

IIpouenypa nposeaeHHsi KOHTPOJIBHOrO MeponpusaTusa: KaxIplii CTyqeHT MosydaeT 3ajady u
WH/IMBUyalIbHBIC 3HAYCHUS TTapaMeTpoB. HeoOX0mMo peioCTaBUTh OTBET C OMMMCAHUEM XOa €ro
noJsryueHust/

Kpartkoe cogep:xxanue 3aganus:
Pemmre 3amauy.

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

3HaTh:  METOJbl  OMNpeAeTeHUs 1.Onepreruyeckue cuekTpsl PezepdoproBckoro
OCHOBHBIX apamMeTpoB oOpartHoro paccesHus (RBS), nocnoiinblii ananus Ha
HaHOPa3MEPHBIX CUCTEM " ocHose RBS.

HaHOMAaTEPHAJIOB [TocTpouts RBS cnektp ans aByxcnoitHoro oOpasia.

3onaupoBanue 2 M»sB anbga yactTunamu.
JudbdepennmaibHoe ceYeHre yIpyroro paccessHus
omnpenenats popmynoit Peseppopaa. Ilorepu sneprun
anb(a yacTHIl OIpeeNsITh Ha OCHOBE (hopMyJibl bete —
broxa co cpennuM noreHnuanoM nonuzanuu — 13.5 Z
5B. CexTpsl CTPOSITCS C y4ETOM 3aBHCUMOCTH CEUCHUM
OT DHEPTUH, HO CTApTYIOT C pacueTa 6e3 yuera
SHEPreTUYECKON 3aBUCUMOCTH CEYEHU M.

1. 200 HM 305710Ta HA KPEMHHH.

2.100 am W na C.

3. 150 am Cu Ha Si.

4. 100 am W Ha Be.

5. 150 um C Ha Be.

2.9nexTpodu3nuecKre CBOMCTBA HAHOMATEPHATIOB
3.Metosbl U3MEepeHHs MEKTPOPU3NIECKUX CBOHCTB
HaHOMAaTepHalloB

4. TOHKOCJIOMHBIX TJIEHOK

5.Y nenbHOE 3JIEKTPOCONPOTHUBIEHUE HAHOKOMITO3UTOB
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Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10

Onucanue xapakmepucmuku btnonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe

BBIIIOJHEHO B IOJIHOM 00bEME HMJIH BBIIOJIHEHO NpEeUMylICCTBCHHO BEPHO

Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a/1a9

Ouenka: 4
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 60

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50

Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISETCS

KM-6. luarHocTHKA ¥ U3MepPeHHsl TEMJIOBBIX CBOIICTB HAHOMATEPUAJIOB

€CJIM 3aJaHNUC NPCUMYIICCTBCHHO BBIIIOJIHCHO

®opmbl peanu3anuu: [[poepka 3aganust

Tun koHTpOIBLHOr0 MeponpusaTus: KontponsHas pabora
Bec kouTposabHoro meponpusitusi B BPC: 25
IIpouenypa npoBeeHHs1 KOHTPOJIbHOTO MeponpusTus: Kaxaplii CTyIeHT MOJIy4aeT 3ajady U
WHAMBHUAyallbHbIC 3HAUeHUs NapaMeTpoB. Heo0xoaumMo npeaocTaBuTh OTBET C OMUCAHUEM X0J1a €r0

MOJTy4eHUs1/

Kpartkoe cogep:xxanue 3aganus:
Pemure 3amauy. OTBeThTE HA TEOPETUUECKUE BOIIPOCHI

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

3HaTh:  METOJBI
OCHOBHBIX
HaHOPa3MEPHBIX
HAaHOMAaTepHaJoB

OTIpe/IeTICHUS 1.0npenenuTh CIEeKTp ANEKTPOHOB, TPOCTPETUBIINX
apamMeTpoB IUIEHKY, TOJIIMHA KOTOPOH MHOT'O MEHbIIIE
cHCTEM " TPAHCIIOPTHOTO Ipolera. YuecTs pa3auyre B 3aKOHAX

IIOTEPb SHEPTUU B IPUIIOBEPXHOCTHOM CJIOE€ U
OJIHOPOJIHOM MAacCCHUBE IIJIEHKU

B ogHOCKOpOCTHOM MTPUOIMKEHUN UCKOMBIN CIIEKTP
ONPEACIUTCS CBEPTKOM:

£

N(rg+758) = [de- Ny(r, A= 2)Ng(7,.2)

0
C yueroMm TOrO, 4TO T3 <K 1 MOCTPOUM pacueTHYIO
dbopmyiy.
Oyuknun Ng(tg, A) u Ng(Tp, A) onpenensiroTcs
(bopMyII0H, HO € YYETOM TOTO, UTO T, K 1, B hopmyre
st Ng(Tg, A) TOCTaTOYHO OTPAHUIUTHCS TIEPBBIMH
Tpems crnaraeMbiMu. C y4eToM BIMSIHUS allapaTHOM
¢GbyHKIIMYU nporenypsl usmepenus (cm. (43)) mpuxoaum K
BeIpakeHUto (1):

Tr'.' ot g 1/
. "l ds -“r_‘__‘e-\ - -.cr"l—l—!.r_r__,d (A—czce,0,+0, )‘-
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ke _ 1 -

z, g (e ep.0,) = [TB\/QA? exp
Heo0xo1uMo MOMHUTB, YTO B KAYECTBE CEUCHUS
HEYIPYroro paccesiHusl Mbl UCIOJIb3YEM paclpeieIcHIe
l"aycca, koTopoe onpeneneHo Ha UHTEpBaNe —0 < A <
+00, cIeA0BaTENIbHO MIPEIEIIbl HHTETPUPOBAHUS B
¢dopmyie (1) Hy)KHO pacCIIMPUTH 0 3HAUCHHH —00 < & <
+00 , YTO MMO3BOJIUT BHIIIOJIHUTh UHTETPUPOBAHUE U
MOJIYYUTh OKOHUYATEIBbHYIO hopMyIy (2):

Nrgps(Ts + 75 A) = exp ﬂ

o
“[_{PIA )+

=

rae
5

\ (A—ce,—ke
'r.:H‘[:': )= :

£g.0g T 0, +0, exp|—

P . 7, 2 25|
.?[t'cug +o,+0,)|

J‘lﬂﬁ.‘aé + o 4 'Ti-i
2.HOCTpOI/ITB OHEPIETHYCCKHUEC CIICKTPhI AaTOMHBIX
JacCTHul, OTPaXXCHHBIX OT HOHy6eCKOHeqHBIX MUIIEHENA B
CJIyda€ 30HAUPOBAHUS IO HOPpMAJIN K ITIOBEPXHOCTH. B

3TOM CJTy4ae HaM HEOOXOUMO BEIYUCTUTH st (3):
2
R(1.A) = ZJ“ B () €P8(A) + Cly (M) .+ (M) +.. |
Im

" in [

I'ne x;,,(A) HOpMHpOBaHHBIC HA EAMHUILY
Qg depeHranbHbIe CEYeHUS HEYIIPYToro PACCEesTHUS,
KOTOpBIE anmpokcuMupyrores Gyakuueii [aycca:

1 A—g)’
X (A €,0)=—=¢exp —#
G/ 2T . 207
rac B
l A —ke)’
X, o (A g.G) = ——=exp —#
o 2km 2kc®

ITockosbKy nponecc U3MEPEHUs CIEKTPOB 3aBUCUT OT
anmnapaTHOW (pyHKLMK SHEproaHanu3aTopa, TUCIepCcun
HCTOYHUKA aTOMHBIX YaCTHII, JONIIIEPOCKOTO YIIMPEHUS
CUTHaJIa, TO HEOOXOAUMO YUeCTh YKa3aHHbIE (PaKTOPHI
IIPY aHAJIN3€ CIEKTPa OTPAKEHHBIX AIEKTPOHOB. Ecin
y4ecTh BIUSHUE OTMEUYEHHBIX (DaKTOPOB HOPMaTbHBIM

pacnpeseneHueM:
2
A “
EXp| ———

|
X (& 9] ) =
x‘ip ? A 2L
G 21 20,
C yueToM BIHUSHUS YKCIIEPUMEHTATBHBIX MTOTPEITHOCTEH
dbopmyna (3) mpeobpa3zyercs k Buay (4):
R(MA)=22]H

Im

B (1) CFx (A6, + O, g0 (A) + .+ Chabp (M) + .

rIe
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1 A—ke)?
Xuoi (A.8.6) = exp| - A =ke)

Jz((er)ZJrGi)Tt 2[(""0)24“52]
Jlns onpenesienys napuralIbHbIX
BKIIa10B C} OrpaHHYmMMCs ciTydaeM HOPMaTLHOTO
Ma/ICHUS] HA MUIIEHB, YTO MPUBOJUT K a3UMYTaIbHON
CUMMETpPHUH, U B KAUeCTBE MHIMKATPUCHI BEIOEpEM
¢bynkuuto Xenbu-I'puncreiina, Toraa:

) k ]
CF = HE, (l_}“) 1 1

. ecmn k> 0.
nw+p, Kk ('l_lg?]

®ynxmus C onpenensercs GpopMyIoii:
0 HL - ]
C'=—" In(1-2g
TESTA

3HaveHus anb0eI0 U BEJIMYUH g, T, Oy, £, 4 OTIPENIETSAET
MPEno/1aBaTelib.

3.MeTobl TMarHOCTUKU (YHKIIMOHATIBHBIX CBOWCTB
HaHOMaTEPHAaJIOB

4. VI3mepeHre TepMOIMHAMUYECKUX MTapaMeTPOB
HaHOMAaTEpPHAJIOB

5.M3mepenue TermonepeHoca B HaHOMaTepuaiax

Onucanne MKAJbI OIICHUBAHUS:

Ouenka: 5
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00bEME WITH BBITIOJIHEHO MPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BICTaBISETCS €CITN
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HANIPABIICHHE /ISl PEIICHUS 3a/1a9

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYIIECTBEHHO BHITIOJIHEHO

KM-7. MeToasl cepTu(prKaliui HAHOMATEPHAJIOB M UX (PYHKIMOHAJIBHBIX CBOMCTB

®opmbl peamzanuu: [Iposepka 3aganus

Tun KOHTPOILHOr0 MeponpusaTHs: KomiokBuym

Bec koHTpObHOrO Meponpusitusi B BPC: 25

IIpouenypa mnpoBedeHUS] KOHTPOJHLHOIO MEpPONPUATHS: YCTHBIM ONpPOC CTYJEHTOB.
OmnparmmBanue BeJeTCs MO CIUCKY 0 TeX IMOp, MOKa KXl CTYJIEHT HE MOJYYUT XOTs Obl OJTUH
BOIIPOC

Kparkoe cogepxanue 3agaHus:
Pemmnre pacuetHoe 3a1aHuE.
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OTBeThbTE Ha AOHNOJIHHUTCIBHBIC TCOPECTUUCCKUC BOIIPOCHI

KoHTposibHbIe BONPOCHI/3aJaHUA:

YMeTs:
IIPOBOJUTH
Hay4YHbIE
OKCIIEPUMEHT
Bl U TECTHl C
HAHOTEXHOJIOT
UYECKUM
o0opy0BaHue
M

1.PentrenoBckasi poTO3IEKTPOHHASL CHEKTPOCKOIUS, ONIPeIeICHUE TOIIINH
ITOKPBITUI
P®SC curnan kpemuus onpenensiercs hopmysoi (5):

P J— ¥ - |"I'I.;ﬂ
(“22 (MO B "1'”') - Ih_l,n'z’sz(p" p‘o'-‘ W")Mli;n?(: ]
e Iy, n,Fy (W, o, @) lin, THTEHCUBHOCTH CUTHAJA MOTYOSCKOHEUHOTO CIIOS
d

Si. e #lin1 ocnabneHne CUTHANIA B CJIOE 30J10Ta TOMIMHON d .

HNHTEeHCHBHOCTH CI10s1 30510Ta (6):
-d

Q1 (d LLOT M ‘;’) - IhunﬁFl (LLO p“f i‘p)ul-m (I - Cus.!l )

B (5) u (6) nmuHa cBoOo1HOTO TIpobera ;1 B 30JI0TE MPAKTHYCCKU
COBIMAJIAIOT MOCKOJIbKY dHEprus nmuka 3010ta. Au4f7/2 u sueprus nuka Si2p
pasnuuatorcst Ha 16 3B.

TonmuHy HaNbUIEHHOTO clos 30710Ta d OyzaeM omnpeenaTh Ha OCHOBE
OTHOCHUTEIIbHBIX HHTCHCUBHOCTEH ko Audf7/2 u Si2p (7):

d
Qdpg 1 9)  E g1 9),m, (1)
rIe UCKOMas BeJUYrHA - d ABJISIETCS €AUHCTBEHHON HEW3BECTHOM BEJIMUYUHOM.

QQ (p‘g 7 p‘ ‘1:) P‘g (p'[) 7 U ﬁ:)li_nglng
N3 (7) morydaeM oKOHYATEIIbHYIO ()OPMYITY JIJISL OTIPEACTICHUS TOIIAHBI
HANBUIEHHOTO CJI0A

D (d. o) nF(p . p)l
d — ]H(Q-|( Mo H‘r) . ng 2("1‘0 H ‘T).mg +])'MEm1
QQ(MO o ‘1:) ﬂw F| (u‘or H, ﬂj)z‘m-l
250
200 -
150 | 3

WK TEHCUBHOCTD, OTH.E.

110 165 100 95
SHeprna ceszn, 3B

Figure 1 P®3C cnekTp o6pasua Au/Si npu 0° oTHOCUTENbHO OCK aHanusaTtopa, 1 — nuk Audf7/2; 2 -
nuK Au4f5/2; 3 — nuk Si2p3/2; 4 — nuk Si2pl/2.

Konkpetnsiit POOC criektp 1 Habop AaHHBIX 110 TEOMETPUH IKCIIEPUMEHTA
BBIJIAIOTCS KAKJOMY CTYJEHTY. JlaHHBIE 1O
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Gynkuam Fyy, s; (1o, 1, @) CTYAEHTBI ONPEAEIAIOT B cooTBeTCTBUU ¢ KM—4 7
cemecTpa.

2.Metoapl onpeeeHus MICTUHHOM MOBEPXHOCTH MOBEPXHOCTEN

3.MeTo bl OITHYECKOTI0 KOHTPOJISI IOBEPXHOCTU

4.MeTtobl M yCTPOKCTBA AIUIMIICOMETPUHU

S.Ilopomertpus. YcTpolicTBa, METOJUKH

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
OnucaHnue xapakmepucmuxu 6vblnoneHus 3Hanus: OLeHKa "O0TIMYHO" BBICTABIISIETCS €CIIU 3aaH1e
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISCTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

KM-8. MeToabl KOHTPOJISI HAHOMATEPHAJIOB U UX (PyHKIIHOHAJIBbHBIX CBOICTB

®opmbl peanu3anuu: [Iposepka 3aganust

Tun KoHTPOJIBLHOr0 MeponpusTus: Komioksuym

Bec kouTposabHoro meponpusitusi B BPC: 25

Ilpouenypa mnpoBedeHHsi KOHTPOJIbHOIO MeEPONPUATUS: YCTHBIA ONPOC  CTYJEHTOB.
OmnpamuBanue BeAETCS MO CIUCKY 0 TeX IMOp, MOKa KKl CTYACHT HE MOJYYUT XOTS Obl OJUH
BOIIPOC

Kpatkoe conepxxanue 3agaHus:
Pemnre pacuerHoe 3aanue.
OTtBeThTE Ha JONOIHUTEIBHBIE TEOPETUUECKHUE BOIIPOCHI

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

YMers: 1.CriekTpocKkonus MUKOB YIPYTrO-OTPaKEHHBIX AIEKTPOHOB, UCCIIEOBaHHE
IPOBOAUTH HAHOMOKPBITUN U CYOMOHOCJIONHBIX YITIEBOAOPOIHBIX MOKPHITUMA

Hay4yHbIE OcHoBHasl 11e1b paboThI — ONpe/ieNieHHe MOTPELIHOCTH B OIpeIeIICHUH
AKCIIEPUMEHT CTEXHOMETPUU COECIUHEHMUSI, JOTTYCKAeMOM B MOJIENIM OJTHOTO OTKJIOHEHHUSI.
Bl U TECTHI C VY4er nmporeccoB MHOIOKPAaTHOTO YIIPYTOTO pacCesiHUs BBIIOIHAETCS Ha
HaHOTEXHOJIO OCHOBE pEeLIeHHs TPAaHUYHOM 3a/1a4i METOI0M MHBAPUAHTHOTO MOTPYKEHUS.
THYECKUM Jist KOHKpETHBIX pacyeToB ucroinbiyercs Meron Chepuueckux I'apMOHUK,
o0opynoBaHu TpeOyronuii 3HaHHUs 0 KO3PPUIIMEHTAX pa3iokeHus AU depeHnaIbHOro
eM CEUeHUs YIPYroro paccesHus B psij Mo nojuHomam Jlexanpa - x; .

OT0 nepBas 4acTh pabOTHI:
8= 2‘\Iduf_l =k, p)=1-1z

r,=1-85

5 4Q(0)

Sty=1—-(1-—t
! dt

=1+42n

A —
o) =21

. -1
tQ_ (t)— TQ‘"‘M' (8)

Jus t>1 (9):
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%) = 11111;_:‘-: Q,(t) =tQ,(t)—1

¥

_ L+t
S,=1 8§ =1+ (1—211)(ﬂ111f_1—1)

Q,(t) = e tQ,_,(t) = - Q1)

C yuetom (9)'
1 t+1
Q,(t) = fln

Q(t)=1tQ,(t)—1; t=2n+]1

DB
)2 - mapamMmeTp dKpaHupoBaHus B ceuenun Pesepdopra,

n=0C
onpez[en;leMLIﬁ KBaJIpaTOM OTHOLIECHHMS JUIMHBI BOJIHBI HAJIETAIOLIEH aTOMHOU
YacTHUILIbI K pa3Mepy aromMa Ha KOTOPOM IPOUCXOJUT paccesiHue. OnpeaenuThb
JIaHHbIE BEIMYMHBI CIelyeT B COOTBETCTBHHU ¢ nocoduemM «B.I1. Adanackes,
C.A.®Penopouu CeueHus ynpyroro u HEynpyroro paccessHusi 2J1€KTpOHOB U
JIETKMX MOHOB KMJIOJIEKTPOHBOJIBTHBIX SHEPTUH B TBEPBIX TEJIaX».

Pacuer nHTEHCHBHOCTEH ITUKOB YIIPYrO-OTPaKEHHBIX OT MHOTOKOMIIOHEHTHOU
MHUILIEHH 3JIEKTPOHOB BBIOJHsETCA Ha OcHOBE popmyi (10):

221 +1 —u-)s 2
R1, (5,1, 1) = m f} ZTE(HO)E(H)'ﬁJ {(;\‘; “De “+e u}

n

L
RSLA (5.t ) = 525 B, -3 (b )

0

JlaHHBIE 110 BENMYMHAM [, KOHKPETHOE JIETEKTUPYEMOE COEIMHEHHE,
TEOMETPHIO SKCIIEPUMEHTA, YHEPTUIO 30HAUPYIOIIETrO MydKa 3a/1aeT
IIpenoaBaTellb

2.Metonpl KOHTPOJIS (PU3UYECKUX CBOWCTB HAHOMATEPHUAJIOB
3.Pe3ucromerpus HaHOMaTEpHAIOB

4.MI3mepeHre MarHUTHBIX CBOMCTB HaHOMAaTEepUaJoOB

5.KoHTposb 1 TecTupoBaHre OMOCOBMECTUMOCTH U O€30MaCHOCTH
HaHOMaTEepHUAJIOB

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10

Onucanue xapakmepucmuku ebtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNe
BBHITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOIHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 60

Onucanue xapakmepucmuku evtnonanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4

Oyenka: 3
Huoichuii nopoe svinonnenus sadanus 6 npoyernmax. 50
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Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTENIBHO" BHICTABIIAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
7 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. Ynpyroe paccesiHne 3N1eKTPOHOB U JIETKUX MOHOB B TBEPAbIX TeNaxX, CE4eHNe pacceaHuns
2. OcobeHHOCTM Npouecca AnNdpaKkLMm B KpUcTannax

IIpouenypa npoBeaenust

CTYI[CHTBI mo o4Yepcan BbITATUBAIOT 6I/IJIGTBI, PacCIioJIO’KCHHBIC Ha CTOJIE TCKCTOM BHHUS.
3anuceIBaeTCA HOMCp ouiera u BpCM: Hadalla IOATOTOBKH OTBCTA. qepe3 OIIPCACIICHHOC BpCMs (HO
YMOJTYaHUIO qac) CTYACHTBI C paClIMCaHHBIMH OTBCTAMHU MOAXOIAT K IMPEIOoAaBaTC/It0O 1 HAYMHAKOT
pacCKa3bIBaTb OMJIET CBOMMHU CJIOBAMH

L. Ilepeuenv Komnemenyuit/uHOUKAMOPO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
0C80eHUA OUCUUNTUHDL

1. Komnerenuusi/Muaukarop: NUJ-2nk-3 3HaeT 0cOOEHHOCTH METPOJIOTUIECKUX CUCTEM U CHCTEM
JIMarHOCTUKU HAHOPa3MEPHBIX MaTE€pPUaIOB U YCTPOUCTB

Bomnpocel, 3axanus
1.Vnpyroe paccestHue 3JIEKTPOHOB U JIETKMX MOHOB B TBEP/IbIX TEJIaX, CEUEHUE PacCesHUS
2.0cobenHocTH mporiecca TupaKkuy B KPECTAIIIax
3.IlonHOe U TpaHCHOPTHOE ceueHus paccesHus. Pacuer Ha npumepe peszepdopaoBckoro
CeueHus
4.9neproananu3aTop. THIIBI 2JEKTPOCTATUYECKUX SHEPTOAHAIN3ATOPOB
5.Pe3epdopioBckoe ceueHre paccesiHus — BBIBOJI
6.ITpuniun paboThl 371EKTPOCTATUYECKHUX, SJIEKTPOMAarHUTHBIX U MarHUTHBIX
HHEProaHaIn3aTOPOB
7.Heynpyrue norepu 3HEpruu 3JIEKTPOHOB B TBEPJIOM TEJIE
8.0neKTpoHHas MyIIKa, pa3InYHbIE BUABI JJIEKTPOHHBIX MYyILIEK
9. TOMCOHOBCKO€E CE€4EHHE HEYNIPYTOro pacCcesiHUs, BbIBO
10.MonHas nmyika, pa3inyHble BUbl HOHHBIX MYIIEK
11.TopmoxeHre aTOMHBIX YaCTHUI] B TBEPJIBIX TeJaxX, CPEIHUE TOTEPH SHEPIUU Ha €HMHULIE
JUTMHBI
12.PeHTreHOBCKHI NCTOYHUK, BUABI PEHTT€HOBCKMX UCTOYHUKOB
13.0OcHOBHBIE TapaMETPbl HEYIPYTOro pacCcesHus: CpelHss JUIMHAa CBOOOAHOTO Impobera,
CpeZHMEe IOTEPU PHEPTUHU HA €AUHUIIE JUIMHBI, OCTATOYHBIHN poder
14.Pemenue 'ayncmuta — CayHuepcena
15.KonnekTuBHbIE HEYNIPYTUe NOTEPH SHEPTUH, BUJ CEUEHMS], CIAEAYIOIIMMI U3 TUCIIEPCUOHHON
Teopuun
16.BakyyMHbIE CHCTEMBI AHATUTUYECKUX YCTAHOBOK
17 I1na3mMeHHbIe KOJeOaHUsI CBOOOTHBIX AJIEKTPOHOB, IEHTMIOPOBCKAS 4aCTOTa
18.OnexTpocTaTHUECKHE IHEPrOaHATN3ATOPBL: MIJIOCKOE 3€PKao, WINHAPUYIECKOE U
chepuyeckoe 3epKajio
19.Pacuer cpeqHuX MOTEPh PHEPIUM HA EAVHUIIE JJIMHBI JIJIs1 TOMCOHOBCKOI'O CEUEHUS
20.Cxema yCTaHOBKH JIJIsl PEHTI€HOBCKON (DOTOIIEKTPOHHON CIIEKTPOCKOITUHI
21.YrnoBble pacnpeneneHus yupyrooTpaxxeHHbIX dJIEKTPOHOB
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22.Cxema yctaHoBKH 17151 OKe-CIEKTPOCKOIINU

MarepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI
1.KaxoB, corimacHO KJ1aCCMUYECKOMY OIPEJENIECHHUIO, ITPEIEIbHBIA MaKCUMaIbHBIA XapaKTepHbIN
pasmep HaHoYacTuIl?
OtBeThI:
10 aMm
100 um
1 MKM
Bepusiii orBet: 100 HM
2.KakoB akTyaJbHBIH MacITad COBPEMEHHOTO TEXIIPOIIECCa U3TOTOBICHHS
MHUKpPOIIPOLIECCOPOB?
OTBeTHI:
€JIMHUIIbI HAHOMETPOB
COTHU HAHOMETPOB
JIECSATHIC 10T MUKPOH
BepHbiii oTBET: €IUHUIIEI HAHOMETPOB
3.B yem cocTouT 0JJHO M3 MPEUMYIIECTB 30H0BOM MUKPOCKOIIMH HAJI SJIEKTPOHHOM ?
OTBeTHI:
BO3MOXXHOCTB TOJTy9aTh TPEXMEPHBIC U300paKCHHSI HETTPOBOSIINX TTOBEPXHOCTEH
CKOPOCTb CKaHUPOBaHUS
MIPOYHOCTH YYBCTBUTEJILHOTO 3JIEMEHTA
BepHblii 0TBET: BO3MOXHOCTD MOJy4aTh TPEXMEPHbIE U300pasKeHUsT HEMPOBOIALINX
MMOBEPXHOCTEN
4.YT0 ABASETCS UCTOUHUKOM 3JIEKTPOHOB B AJIEKTPOHHOM MyIIKE?
OTBeThI:
KaToJ
aHoJ
BepHelit otBeT: KaToxq
5.Ha30BuUTE 3IE€MEHT, HE SABJISIOMIMNACA KOMIIOHEHTOM IMPOCBEUYUBAIOIIETO 3JIEKTPOHHOTO
MHUKPOCKOIA:
OTBeThI:
BaKyyMHas CUCTEMa
AJIIEKTPOHHAS MYIITKA
KaHTHUJIEBEP
(boKycupyroIue anepTypbl
BepHelil oTBET: KaHTHIIEBED
6.KoHCTpYyKIIMOHHO TpadUT MOXKHO MPECTABUTH B BUJIE€ MHOXKECTBA HAJIOKEHHBIX JPYT Ha
npyra rpadeHOBBIX JTHUCTOB, COSIMHEHHBIX CUIIAMH:
OTBeThI:
HOHHBIMHA
BaH-1ep-Baansca
KOBaJICHTHBIMU
Bepnriit otBeT: BaH-Aep-Baansca
7.Y npTpacduoneroBas 00JIaCTh CIEKTPAa OTHOCUTENLHOTO BUANMOTO AHAMa30Ha JIKUT B
obnacrtu:
OtBeThI:
MEHBIINX IJIMH BOJIH
OOJIBIIMX JJIMH BOJIH
BHYTPH BHAMMOTO JHana3oHa
BepHblii OTBET: MEHBIINX JIUH BOJIH
8.PamMaHOBCKas CIIEKTPOCKOIHS MAaTEPHUATIOB U3MEPSIET:
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OtBeThI:
paccessHHOE U3ITy4CHHE
NOTJIOUIEHHOE U31y4eHHE
U3IIy4EHHUE, OTPAKEHHOE IO IPSMBIM YIJIOM
BepHbli1 OTBET: paccestHHOE U3IyYeHue
9.MoHOXpOMAaTop B COCTaBE CIIEKTPOMETPOB I103BOJISET:
OTtBeThI:
UMUTHUPOBATh BO3ACHCTBHE ONMHOYHOIO JJIEKTPOHA
BBIIETIUTH 00JIaCTh U3IYYEHHS C MaJIbIM pa30pOCOM 4acTOT
BBIJICJIUTH YaCTOTHI, COOTBETCTBYIOIINE U3IIyUYEHUIO XpoMa
BepHblil 0TBET: BBIIEINUTH 00JIACTD U3MYyYSHUS C MaJIBIM pa30pOCOM YacTOT
10.demTOCEKYHIHBIE JIa3€Pbl CIIOCOOHBI TEHEPUPOBATH UMITYJIbChI U3ITyYEHUS, TIOPSII0K
KOTOPBIX COCTaBJISIET:
OTtBeTsI:
107(-12) cexynn
107(-15) cexynn
107(-10) cexynn
Bepunpiii otBet: 10°(-15) cexynn

II. Onucanue wkKanvl oueHueanus

Oyenka: 5
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapakxmepucmuxu 8vinoiHeHus sHanus: PaboTa BbIIONHEHA B paMKaX "TPOJABUHYTOTO"
ypoBHsi. OTBETHI JJaHbI BEPHO, YETKO CHOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUMA

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku 6blnonenus 3uanus: PaboTa BelloIHEHa B paMKax "0a30Boro"
ypOBHS. BOJBIIMHCTBO OTBETOB J]aHbl BEPHO. B yacTu mMaTtepuana ecTh He3HAUUTEIbHbIE
HEJ0CTaTKU

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
OnucaHnue xapaxmepucmuxu evlnoinenus 3Hanus: PaboTa BeINOIHEHA B paMKax "Moporosoro”
ypoBHs. OCHOBHasl YacTb 3aJJaHHs BBINOJIHEHA BEPHO. HAa BONIPOCHI YIIIYOJIEHHOTO YPOBHS

1I1. Ilpasuna évicmasienus umozo80i OyeHKu no Kypcy

HTorosasi olgHKa Mo KypcCy BBICTaBJISIETCS HAa OCHOBE OLIEHKH 32 MPOMEKYTOUHYIO aTTECTAIUIO.
Bo3moxkeHn ciywait, korja B CHJIy 3HAUMTEIHHO OTJIMYAOIICHUCS TEKYIIEH OIEHKH MOXET OBITh
MPUMEHEH MOBBIIAIONINNA UIIH MOHMKAOINUN KOAPPUITUEHT

8 cemecTp
dopMa NPOMEeKYTOUHOM aTTecTalumu: DK3aMeH

IIpumep Ousera

1. PeweHune I'paHI/ILIHOﬁ 3a4ay 014 OTPpa*XeHUA 3I/IEKTPOHOB OT OAHOPOAHbIX O4HOKOMMOHEHTHbIX
TBEPAbIX Ten

2. 3JKCnepuMeHTasibHOe onpeaesieHne TO/ILMH NOKPbITUI MeTOAaMMU PEHTTEHOBCKOW GOTO3/1IEKTPOHHOM
CMEeKTPOCKOMMUM
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IIpouenypa npoBenenust

CryneHTbl 1O OuYepequ BBITATMBAIOT OWJIETHI, PACIONOKEHHBIE HAa CTOJIE TEKCTOM BHU3.
3anuceiBaeTCsl HOMEp OuseTa U BpeMs Hayalla IIOJArOTOBKU 0TBeTa. Uepes onpenenennoe Bpems (1o
YMOJIYaHMIO Yac) CTYJIEHThl C PACHMCAHHBIMU OTBETAMU MOJXOMAAT K MPENoAaBaTel0 1 HAUMHAIOT
pacckasbIiBaTh OMIIET CBOUMH CJIOBaMHU

L Ilepeuenv Komnemenyuil/uHOUKaAMOpPoO8 u KOHMPOAbHBIX 60NPOCOB NPOBGEPKU PE3YTbHAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenmusi/Muaukarop: MJI-2nk-3 3HaeT 0COOEHHOCTH METPOJIOTUYECKUX CUCTEM U CUCTEM
JIMAarHOCTUKU HAaHOPAa3MEPHBIX MAaTEPUAJIOB U YCTPONCTB

Bomnpocel, 3axanus
1.Pemienne rpaHnyHOM 3aa4 JUIsl OTPAXXKEHUS 3JIEKTPOHOB OT OJTHOPOAHBIX
OJIHOKOMIIOHEHTHBIX TBEPIBIX TEII
2.DKcnepuMEeHTalbHOE ONPEAEICHUE TONIUH MOKPBITUH METOIaMU PEHTI€HOBCKOM
(OTO3IEKTPOHHOM CIIEKTPOCKOIIUU
3.Pemenue rpaHnyHON 3aa4 JUIsl OTPAXKEHUS 3JIEKTPOHOB OT OJIHOPOAHBIX
MHOIOKOMIIOHEHTHBIX TBEPABIX Tell, CIEKTPOCKONUS TMKOB YIIPYTOOTPaXEHHBIX 3JIEKTPOHOB
4 Ilpouenypsi Berantanus Gona B PearrenoBckoit @otosnekTpoHHON CHEeKTPOCKOIHH
5.3anava onpenenenus PacrpeneneHus MIOTHOCTH OTOKA OTPAYKEHHBIX 3JIEKTPOHOB 110
JUTMHAM TIpo0era B OHOPOIHON OJTHOKOMIIOHEHTHOM MHUIIICHU
6 ITpuniun paboTbl METOIUKY cKaHupytomiel Oxe - CIeKTPOCKONUU
7.Pemenuie rpaHUYHON 3aa4 JUIsl OTPAXKEHUS JIETKUX MOHOB OT OJJHOPOJIHBIX
OJTHOKOMIIOHEHTHBIX TBEPABIX Tell, CIeKTpocKonus PezedopaoBckoro oopaTHOTo paccesHus
8.0co0eHHOCTH IKCIIEPUMEHTAILHOTO OTIPEIEIICHUS CPETHUX TOJIINH OCTPOBKOBBIX
MOKPBITUA
9.Pemrenue rpaHUYHOM 33124 /7Sl OTPAKECHUS JISTKUX HOHOB OT CJIOMCTO HEOAHOPOIHBIX
OJTHOKOMIIOHEHTHBIX TBEpPABIX Tell, CIeKTpockonus PezedopaoBckoro o6paTHOTO paccesHus
10.Cniekrpockonusa Xapaktepuctuueckux [loreps DHepruu, onpeneneHne alsioTPOIHbIX
Pa3HOBUIHOCTEN yriaepoaa
11.0npenenenue pacupeneneHuid HOTOINIEKTPOHOB 1O JITTUHE TpoOera B HCCIIETyeMOM
oOpasue. Pemenyie rpaHMuHOMN 3a71auil ¢ BHYTPEHHUMH HCTOUYHUKAMHU
12.Moaudukaiys NoBepXHOCTH METOJaMH HOHHOW MMIUIAHTAllMUd ¥ MOHHOTO MepeMEIINBaHus
13.0c00eHHOCTH OTpaKEeHUs SJIEKTPOHOB U JIETKUX MOHOB OT CJIIOMCTO-HEOJHOPOAHBIX
TBEPABIX TEJ
14.Monuukanus MOBEpXHOCTH METOJJaMH JIEKTPOHHOTO U JIa3€PHOTO 30HAUPOBAHUS
15.@opmupoBanue GpoHa HEYNPYTUX MOTEPh IHEPruK B PeHTreHoBCcKON POTO3IEKTPOHHOM
Crnexrpockonuu, napagokc Tyrapna
16.BausiHue MOHHOM 103bI Ha MPOIeCC MOAU(PUKAILINN TOBEPXHOCTEH KOHCTPYKLIMOHHBIX
MaTepHajoB
17.0T1paxkeHue 3JIEKTPOHOB OT CIOMCTO-HEOAHOPOIHBIX IOBEPXHOCTEN, METOJUKH
pacuppOBKU SHEPTETUYECKUX CIIEKTPOB ISl ONPEEIICHUS TOCIOMHOT0 COCTaBa
18.PacmipiiieHrEe TOBEPXHOCTEHN TBEPABIX Tell, (HOPMHUPOBAHNE U3MEHEHHOT'O COCTaBa
IIOBEPXHOCTHU
19.5IBnenune «XMMHUYECKOTO CABUra» B CIIEKTPaxX PEHTTEHOBCKOM (POTO3IEKTPOHHOM
CIEKTPOCKOIINH, IPUMEPDI
20.U3mepenne mocnoiHbIX Tpoduiieid Boaopoaa MeTogaMu DIIeKTpoHHON CIeKTPOCKOITUN

MarepuaJsl JJIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN
1.Kak ¢ pocToM TeMIiepaTypbl MEHSETCS YIEIBbHOE JIEKTPOCONPOTHUBIICHHE B
MOJIyTIPOBOJHUKAX ?
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OTBeThI:
BO3pacTaer
YMEHBIIAETCS
HE MEHAETCS
BepHblil OTBET: yMEHbIIAETCS
2.KakoBa mupuHa 3anpenieHHou 30HbI rpadeHa?
OTBeTHI:
0
1,56 »B
1,11 5B
80 m»B
Bepnsiit oret: 0
3.B kakoMm HarpaBJICHUU YTJIEPOIHBIC HAHOTPYOKH MOKA3BIBAIOT BBIIAIOIINECS 3HAYCHUS
K03 duIIMeHTa TEeIIONPOBOJHOCTH?
OTBeTHI:
BJIOJIb OCU TPYOKHU
HorepeK Ocu TpyoKu
BepHnblii 0TBET: BIOJIb OCH TPYOKH
4.Kakoe COOTHOIIIEHUE /TSI METAJIJIOB ONMKCHIBAET 3akoH Bunemana-dpanna?
OTtBeTsI:
OTHONICHHE KOA((HUITMEHTA TEIIONPOBOJHOCTH K YASITBHON AJIEKTPUICCKON TPOBOAMMOCTH
MIPONOPLUUOHAIBHO TEMIIEpaType
OTHONICHHE KOA((HUITMEHTA TEIIOMPOBOJHOCTH K YASIBHON AJIEKTPUICCKON TPOBOAMMOCTH
00paTHO MPOMOPIIMOHATIBLHO TEMIIEpAType
KOX((UITUEHT TETIONPOBOIHOCTH TPSIMO IPOIIOPITUOHATICH YACITBHOU AJICKTPHISCKOM
MIPOBOJIUMOCTHU

BepHnbiii 0TBeT: oTHOIIEHNE KO3 PHIIMEHTa TETIOMPOBOIHOCTH K YASTBHOM
BJIEKTPUYECKON MPOBOAUMOCTH MPOMOPIMOHATIBHO TEMIIEPATYPE
5.Kak Ha3piBaeTC MHOTOKOMIIOHEHTHBIM MaTepua, COAEp KAl YaCTUIIbI, XOTS OBl OJTUH
pa3mep kotopsix MeHbie 100 HmM?
OTBeTsI:
HaHOMaTepHuan
HaHOKOMITO3UT
HAaHOOOBEKT
BepHblil 0TBET: HAHOKOMITO3UT
6.Kakoe BemiecTBo mpuMeHsIeTCs TSl aHAJIM3a TTOPUCTOCTH ME30CKOMTMYECKUX MaTEpHAIOB?
OTBeTsI:
BOJA
pPTYTh
apro”
BepHblil OTBET: pTYTH
7.29nnuncoMeTpus - 3710 ...
OTBeThI:
METOJIMKA ONPEACICHUS AJUTMITUYECKUX TPACKTOPUI
MOJISAPU3ALMOHHO-ONTUYECKU I METO] UCCIENOBAHNS TOBEPXHOCTEN U IPaHULL pa3jielia
Pa3JIMYHBIX Cpel
HKCIIEPUMEHTATIBHBIA METO]] aHATTN3a AIEKTPOHHBIX OpOuTaIen
BepHpiil 0TBET: MOIAPU3AMOHHO-ONTUYECKUN METOT UCCIIETIOBAHUS TOBEPXHOCTEN U
TpaHMI] pa3jiesia pa3IndyHbIX Cpe.l
8.Kakoe siBeHMe 1M0JI0KEHO B OCHOBY METO/1a ONTHYECKOH npoduiomeTpun?
OTBeTsI:
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UHTEpEepeHIHS
JTUcrepcust
HOTJIOLICHUE
BepHnplii oTBeT: nHTEpEpEHIINs AIEKTPOMArHUTHBIX BOJH
9.Kakoit KOMITOHEHT HeOOXOAUM ISl CO3aHMsI (DYHKIIMOHUPYIOIMX MarHUTHBIX KHIKOCTEH?
OTtBeTsI:
I[TAB
[IBA
PVP
Bepnsiit otet: [TAB
10.C kaxo¥i 1esnbo MarHUTHbIE AMArHOCTUYECKME HAHOYACTULIBI IEPE] BBEIEHUEM B OPraHU3M
MOMEIIAIOT B OMOMHEPTHYIO 000JI0UKY?
OTBeThI:
yIy4IIEHUE MATHUTHBIX XapaKTEePUCTUK
CHM)KEHHME TOKCUYHOT'O BO3ACHCTBUSI HAHOYACTHUI] HA OpraHU3M
IIPOBEpKa BO3CHCTBHS OMOMHEPTHOM 000IOUYKH Ha OpraHu3M
BepHblil 0TBET: CHM)KEHUE TOKCUYHOTO BO3JAEHCTBUS HA OPTAaHU3M

11. Onucanue wikanvt oyenusanus

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 70
Onucanue xapaxmepucmuxu 6blnoaneHus 3Hanus: PaboTa BeIMoIHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI JaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PadboTa BelmogHeHa B paMKkax ""0a3oBoro"
ypOBHS. BONBIIMHCTBO OTBETOB JaHbI BEPHO. B yacTu Martepuana ecTh He3HAUUTEIbHBIC
HEJ0CTaTK!

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmukuy 6blnoaneHus 3uanus: PaboTa BeIIOJIHEHa B paMKax "moporoBoro”
ypoBHs. OCHOBHas 4acTh 3a/1aHHUs BBIIIOJHEHA BEPHO. HA BOMIPOCHI YIIIYOJIEHHOTO YPOBHS

II1. IIpaguna évicmaenenusn umo2o60i OUeHKU no Kypcy
HToroBasi onieHKa MO Kypcy BBICTaBJISIETCSI HA OCHOBE OLIEHKH 3a MPOMEXKYTOUHYIO aTTECTaIUIo.

Bo3moxkeHn ciydaid, korjaa B CHJIy 3HAQUUTEIHHO OTIMYAIOLICICS TEKyIIeH OIEHKH MOXKET ObITh
MIPUMEHEH MOBBIIIAOIINN HIIA TOHUKAIOMUN KO PUIIeHT

24



