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1. IEJb OCB(

[lenpio ocroe
HHS ¢ HOBEHINTHMU JI
H|oﬁ obnacTu npaxkTi

D

i
TCPHAJIOB; 3HATL OCHC
p| QIOB; MMETL IIpe

AT uCelieJoBanma M4

Janauu quei
*  H3YYCHHE
YCTPOHCTE Ha UX OCH
T’clJ.K}Ke THITOBOE 060Dy
* (dynmamen
aJI0B H KOMITOHEHTOB

2, MECTO JIH(

| Hucrmrmna "Og
THBHOH wacTu OITOIT
,I[(;tHTOB, npuoOpeTenH
:—)(]I_)(bf:KTOB 1 CBOMCTB
YCITaHOBKaMH 10 T10JIY
IIHH CTYICHTORB B 0014
3HaHUs, MoJIyUeH

HAITMCAHHA BBIITYCKHO

HEHOTEXHOJIOTHI,

DEHUST JUCTIATIJIHHBI
HUSL TUCIMINIAHED «OCHOBBI HAHOTEXHONOTHH SIBIISETC RIS

CTABJICHUS O BO3MOMKHOCTSIX COBpCMBHHOﬁZ HpH6OpI—IO"MI3TpC‘J
ITCPHAJIOB ¢ HAHOMETPOBEIM IPOCTPAHCTBCHHBIM pasperteHue)

IMJIHHBI
HOBAHHE, BIJIIOYAs TeXHUKY HCCIEA0BAHNS HAHOOGEEKTOB!
[Ipumenenne HanomaTepuanos.

CHATIJIMHBI B CTPYKTYPE OIIOIT EO
HOBBI HAHOTEXHOJIOTHIT" OTHOCHTCS K 063aTeNbHLIM JTHCI

CTHOKCHUSIMHY U HAaIIPaBICHKAMH PasBUTHA B C‘OBPGMGI-IIE-]OI/UI I

BHEIC TEXHOJIOTHYUCCKHE IIPOLIECCEhI, HCIIOJIL3YEMBIC pu nojy

OCHOBHEIX BHIOB M CBOHCTB H'clHOOGT)BK'I'OB, HaHOMaTCpuaJ
BC, THIIOBBIC TCXHOJOTHYECKUE HPONECCHI UX ITOJTYUSHUS, 2JI¢

TaAIIBHBIC OCHOBEI IIPOLIECCOR CHHTE34d, aHanusa u (IJYI’]K]‘.UI’IOI‘II/[J
AHO- M1 MHKPOCHCTEMHOH TeXHHUKH.

BOMCTBA HaH

IOIMYECKOH §
q

OTCS O3HaKO

IEHHM HAHOM

0B, npudopo
MEHTHYIO 0a3

DOBAH MaTG

- Huraeres B 4 cemectpe n Gasupyercs ma panee TIOJIYMEeHH
HAHOOOBEKTOB, METOMIOB MX IONYYEHHS, NMPHOGPETEHMIO Ta

CTH HAHOTEXHOIOI'HIH,
HLIC B pAMKax M3Y4YeHHs JAHHOH JIMCIUITHHEI, MOTYT GBITE

3. KOMHIETEHIIH OBYYAIOMIETI' OCSI[, DOPMUAPYEMBIE B PE3Y)J

AUCHHIIJIAHBI (MOJTY JI51)

OCBOEHMSI

B pesynerare
HETEHIIUSIME:

TOTOBHOCTE K |
Ia

IEMEHTHOM YPOBHSIX;

XUMHUYECKHX CBOHCTB I

TOB II0 38JJAHHOH MeTo]

Baagers: croco
3aJIaHHOH MeToMHKe
B COOTBETCTBUH C TEXH
TEXHUYECKOM H aneMen

110

aBpﬂ6OTI{6 MOJIECNTHPYIOIIMX allTOPUTMOB W PEETH3AIMH  HX 1

KETOB IPHKIIaIHEIX IPOrpaMm MoaeupoBarus (I11C-3),
Junare: GUIMKO-MATEMATHICCKIH anIapar,

YMmers: ananms
TEXHUYCCKAM 3a/aHHe

HPOBATE, PACCUHUTHIBATE, HIPOCKTHPOBATL K KOHCTPYHpPORAT L

THUKE, BRIABIATE CCTCCTECHHOHAY YHYIO CYIIHOCTh I’IPOGJTGM.

; CIOCOOHOCTRIO K AHaJIN3Yy, pElCT-IéTy, HPOCKTUPOBAHHIO H KO
HYCCKUM 3aJaHHeM THIIOBEIX CHCTECM, HprSOpOB, JeTanel u
THOM YDPOBHSL.

BIX B Kypcax oOmed (usuku. On HanparieHn wa 03HAKOMII(

HCHHUIO B THAI'HOCTHKH HamoMaTepHuanos, Ha 06[1166 pacoiuperHne KoMmeT

H KBAIM(DUKAIMOHHON paGoThl M AMCIHILIHA Ipe/iionarar

CBOCHHA NHCITUIIIIHHBI 06}/?{&1}01&}{1‘%0;1 JOJDKCH OBIARTh CJIg

M THIIOBBIX CHCTEM, IIPUOOPOB, JETaNeH M Y3JI0B HA ¢XeMO
pasmraaTs pasmepusie addexthr (1,2,3D) B 0cobbIX Tposia
[AIIOMATCPHAIIOB; IPOBCIUTE H3MEPEHHS H UCCIIe(OBAMHS Pa3

OHOCTBIO K NPOBGHCHHIO M3MEPEHHH H HCCIE0BAHAS pazmu

IUIMHAM  Bap
JIX 3HAHMSIX (
HUE pasMepl
3BIKOB padoT

TPUMEHEHEL
DIIMX H3y4e]

IbTATE

HUYTIOLIHMY K

éi Oase si3pIko
COOTRETCTBH
TEXHITUECKOM
TMYHBIX | 065
THBIX 0OBEKT

ICTPYHPOBAH]
3108 Hi [CXEN

I
b

b

CHUAX | (pusmi

171e-
CX M CLIMTITHHap-
ICCKHX HAYYHBIX 3HAHUH — HAHOTEXHOJOTHIX, CTymHﬁm MOEJIE MPOCITYIIHBA-
HUA Kypea  JOJKHE! CBOGOLHO OPUEHTHPOBATECS B OCHOBHEIX HATIPABJIEHIAX pa3BUTHS! HaHoTeL:r—ro—
|omﬁ; IOHAMATE CYTh IP(PEKTOB, ONPEACTAIONUX 0COGhIE (PHIHKO-XUMUUECKHE ¢ Ma-
are-
a3pl

\

B
¥, a

pH-

K-
Ty~

bIX

bl C
CI-

[JI51
[He

M_

1

0B
i818]
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|
|
4. CTPYKTYPA 1 COAEPIKAHUE JIMCIIUIIIIMHLI _
ObLuas Tpy/10eMKOCTE TUCIHIUIMHEL COCTARNSET: 2 3a4eTHbIE eAMHMIL, 72 udca.
' Buzwl yueGnoit pabotsl, skmouas camo- | | i DopMbETEKY e
w CTOATCNLHYIO DE'_GUW c;ry it Ofivent yuebrofi|  rg kowrpona
" g H TPYAOEMKOCTh (1 uacax) patoTh, yehenaeMboTH
I i ) z ‘ L clupuMengiien o nedensin
! o/ I;L?:él;;r(;ﬁ::;l) % é . 11 & E g_g é N H{ITEPAK THBHEIX cc.wecm;la).
8| 5 E | 55 E8| 2B o & I MeTonnn dhopaa nposiey-
s | & | &8 && E_é; & = (3 uacax /%) | Tounoii arjccra-
TR =g S8 z & ' uny| (1o ceqrecin-
SR RS pany)
Knaccudmkanuus = nanomarepua- |
noB. Pasmepnelit adgpexr. A(50%"
I al12| 4 | 4 8 (50%9)
. PeiiTiyr-
2 M.CTOFPHF[ paBP:HTHH HAHOHAYKH U ilagl o || o 2 2050%)
HaHOTEXHOJIOI MK o KOOI No |
. Texnomorun rionydends HaHo- i 7- - g s
| matepuasos. 10 ‘ A0
MeToabl AMAarHOGTHKH W CBOMH- 11- : PefitiHr-
4 4 4 | 4 8 £(50%)
CTBa HAHOMATEPHAJIOB, 15 _ KOHTPONH No2
IIpumMeHeHHsT HAHOCTPYKT B 16- o |
K | R , “ PYKTYp 4 4 | 4 g A(50%) Petirunr-
MPOM3BOACTBE H HAYKE, 18 KOHTPOJIH N3
BCCFO 4 18 18 1 8 - 36 - 13(46(%) Baqe"[
‘ COAEPKAHUE NUCILHUTTJIUHEI
' JERTIMN
P%MICJI 1. Krraccuduranus nanooGBeKTOB H UX XapakTepHbIe 0c06eH HOCTIL: KPUCTAITTHYCCKA, g0~

METPHYECKas, 5JIEKTPOHHAS CTPYKTYPEL.

il
2
BE)

ol
e,

SO T N0 T N T S —y

KBaHTOBOM NMPHOIIIKEHHSX.
2.|Pasmepusiit a(hdexr,

2.1
2l
2.3
2.4

Pazgen 2. Vctopus Pa3BUTHA HAHOHAYKH U HAHOTESXHOJOTHH,
1. MeTopus pa3sBUTHS HAHOHAYKM H HAHOTEXHOJIOTHH,

1'I
12
1.3

.| XapakTepHble 0COGCHHOCTH HAHOOOhEKTOB.

1. Kitaccuduranms nanoo6rexTos,
. Kimacengmkarus I\ﬂO arperaTHoOMYy COCTOSIHHIO,
. Knaccuduxars To pasMepam.
. Kiaccnuxanust 1o MmeproctH,

Kpucranmueckas crpykrypa.
DIIEKTPOHHAS CTPYKTYpA.
2. PasMepHbIe 3aBHCHMOCTH (PH3HKO-XUMHUIECKIX CBOHCTR MaTEpPHaNIOB B KJia

. VIsmenenmne (pa3oBoro paBHOBECHS B HAHOCHCTEMAX.
PasMeprast 3aBUCHMOCTE TeMIIePaTypb! ITABISHHS MAaTEPUAIOR,
. [loBepxuocTtHas sweprus.

. Hmana cso6onoro npobera a1eKTPOHOB.

- JlpeBHHe IHBHIIM3AIIME U HAHOTEXHOJIOTHH.
. Pruuapn Qeifrvan | 1 namomup.
. CoBpeMenHOE COCTOSHIE HAHOHAYKH 1 npucysiaenne HoGenesekux mpemuit o

CCHYCCKOM U

(huzmke.




lJTa:men 3. Texnooruu nonyueHns: HAHOMATEPHATOB.
1.PopmupoRante MATEPHATOB [0 MEXAHUIMY KCHH3Y-BBEPX).
. Mexanusm (OPMUPOBAHES «CHU3Y-BBEPXY.
ypaBHeHHUS 00pasoBaHMs HOBOY (hasbl
.2.Bunnr 3aponsneobpaszosanus.
.3. Pocr 3apomeimeit HoBo# (asml
ITEPHATIOB TI0 MEXAHM3MY «cnepXyTBHU3Y,
3MEJILYEHHST MaTepPHAaIOB.

1. Kuuernueckoe

. Dopmuposanme M
1. Ocobennocru u
2. MuTencuBHas 11

DN D BRI — = —

=

—

| 1. ITony4yenne Hano
1\2. Meroer nHTEHCH

I 2. Metous! dhu
Meroue! huzmueck
1. lonyyenne wano

BHOH IIJIACTHYECKOH e opMalliH.
1|L3. MeTozbl MeXaHHUECKHX BO3IEHCTBIN PASITHIHNEIX CpejL,
BUUCCKOIO JHCIICPTUPOBAHMIL

OT'0 JTUCTIEPTUPOBAHHL.

MaTEPHAIIOB PACITEITEHHEM PACIIIABOR.
Hsl-KOHICHCAITHH,

LHOIHAN TeXHOJOTHS.

2. MeTop! ncriapen
3. Bakyym-cybnmma

Z
2
2
2
2

3,3. MeTo/Ibl, COUETAIONME XUMHIYCCKHE i (hE3HYecCKIe TIPEBPAIEH L.
4, bronorunyeckneMeTo IBIIoNyUeHUAMATE PHATIOB,
snen 4.MeTonp m{

Pa
1,
2
3,
4

.\ MeTonge! 30H10B0MH

|5 T G T S—

Paspen 5.1 1pumenenmus

|TTpumenenus Hamo

. ITpuMeHenus: Hamo

c

=

e 3aHSTHS);

|4 MeToabInpeBpaeHHIBTBEPIOMCOCTOSHUH,

3. MeTobl XUMHYeCKOro IOy YeH s HAHOMATEPHATIOR,
3.1. Hony4enue naHOMATEPHAIOB XUMUUECKHM TIPSBPALLICHYEM.
312, DNeKTPOXHMHYCCKHE METO DI,

arHOCTHKH M CBOWCTBA HAHOMATEPHAJIOB.
Oripejienenne HCIEPCHOCTH MATEPHATIOB,

. Meronrr onpenenen
Metous! ananusa ¢
. Meronsmiceie osar
Hexycersenmo
. Monexynsapmo-nyue

a30BOro cocraBa
THAIIOBEPXHOCTHMATCPHAIIOR |
SI-IaHO(l}OpMOO‘GpaBOBaHHG.' IIYHKOBBIC ¥ 30HIORLIE METOLEI JIH

TeXHOIOTHH.
. [lyuxoBasuamonuTO
1 HAHOCTPYKTYP B IPOM3BONACTBE U HAyKe
DOBEKTOB B MPOMBIIICHHBIX TEXHOIOTHSIX.
[IppMeneHusT HAHOOOBEKTOB B MEIUIIHHE.

. [pumenenns Hamo
. MaremMaTinueckoeMmo

5. OBPA3OBAT
® JIGKITHOHHO-

acTHyeckas JedopMaris,

azjen 4. MeTosibl MEXanueckoro THCIIePIHPOBARHS Oy SHHS HAHOMATEPHATIOE,
1. MeTo/ibl MEXAHHYECKOTO AMCTIEPTHPOBAHSL.

aTeprajoB MEXaHHYECKUM H3MEJIBUCHHEM.,

WS QJIEMEHTHOTO COCTaRa

Bdfl OITHTAKCHL,

rpadus.

ObexToB B poGOTOTEXHHUKE.
OBEKTOB B CTPOHTENLHLIX TEXHOJIOTHSX.
JCITHPOBAHNCHHAHOTEX HOJIO HH.

EJHHBLIE TEXHOJOTI'UI
CCMHHAapCKas cucreMa o0ydeHus (TpagHIHOHHEe TEKIHOHH

rorpaduu,

HIC W II PAKTH

HE-




* case-study (IOJyYeHHE HA IPAKTHICCKHX 3AHATHSX YIeGHBIX KeHCOB ¢ TIpCTanOBKOM 3a/1a-
41 1 ray6okolt npopaGoTkoit mpobiemsr pazpaGoTki 1 peanuzanuy TpedyeMoi UMHTAHOHHON MO-
,zI'eJm) !
® MacTep-KIacChl (UEMOHCTPALMA Ha MPAKTHIECKIX 3AHATHSIN IPUMEHEHIs IPHEMOB, TeX-
HOJIOTHH, METOOB MMUTALIHOHHOI0 MOJIEIHPOBAHHUS HA KOHKPETHEIX 3a1adax (Keigax);

¢ MPUMCHCHHC MYJILTHME/HA TEXHONOTHH (IPOBENEHNE JIEKIHOHHEIX M CEMHHAPCKUX 38HS-
THIf ¢ IpHMEHeHHeM KOMIBIOTEPHBIX MPE3CHTANA M AEMOHCTPALMOHHBIX POIMKOB ¢ [OMOIIBIO
n!poemopa i IBM); |

‘ ¢ TCXHOJOTH PASBATHA KPHTHYECKOTO MBIINICHHS (IPHBHTHE CTYICHTAM HABBIKOB KPHTH-
HECKOH Ol KH PaspabOTAHHBIX HMH HMETAIMOHHEIX MOJEIIel);

® HH(]_)OpMaHHOHHO-KOMMyHHKﬂHHOHI'ILIC TEXHOJIOTHH (HpHMGH@]-]P;IG H -T(])O}JMEH.IHOI-I 1bIX
TEXHOIOTHH TS MOHHTOPHHTA Telcyuzeﬁ YCIECBAECMOCTH CTYICHTOR 1 KOHTPOJIA BHGII'HT\;I);

6. OIIEHOYHBIE CPEJICTBA JJISI TEKYIIEI'O KOHTPOJISI VCIEBAEMOCTH,
[MPOMEKYTOYHOUW ATTECTAIIAU ITO UTOTAM OCBOFE, HIST AV CIINJIY
HbI 1 YHEBHO-METOJIUYECKOL OBECIIEYEHWE C AMOCTOAT EJLHOMR
PABOTBI CTYJIEHTOB

d) Bompocewr peiirunr-konrposs:
Bompocw! peittunr-koutposs Nel:

ks B wem Brl BujuTe IIaBHYIO UPHYHEY BLINGICHHS HAHOTEXHONOIHH 0T Jpy-
Lm\ OTpaciiell HayKu U TEXHOJIOTHIT:

&) HCIIONB3OBAHMA KpaliHe MaTBIX Pa3MEpOE;
0) KoOpAMHANBHOE U3MEHEHHE CBOHCTR MATEPHAIOR, UTO o0ycnapnuBeeT peanuzye-
MOCTL HEJIMHEHHBIX H YHUKAIBHEIX 9 (eKToB;
B) mponarasga 8 CMIU

2. Hazonure n3pecrrsie Bam Gopme HaHOCTPYKTYPUPOBAHHEIX MATEPHAIOB!

3, TpuBe/Te mpuMep TUCIEPCHEIX CPel, B KOTOPBIX JUCIIepeHa (aza Haxo-
AHTCS B TBEPIOM COCTOSIHUH, & CPEJIA — B IKHITKOM: '
4. [aiite onpenenenue pasMepHOMY s dexry. Ipusenure npumepsi

5. B gem| saxmouaeres npuHIm QopMUpoBaHuUs HAHOMATEPHANIOB 11D MeXa-
HI3MY «CBEpXy-BHH3». KaKknMu METOJaMH MOYKHO 9TO OCYIIECTBUTE?
0. HasoBure metose! onpenenenus pazmepos HAHOMATEPHANIOE | |

Bonpoesr peiirunr-konrposas Ne2

Haiite onp‘eneneHHe TCPMUHY «HAHOYACTHIAN:
2. Ornecure HAHOTPYOKH 110 PA3MEPHOCTH K HY>KHBIM CPYIIIAM:
- OJJTHOMEPHBIE
-JIByMEpIHbIe;
~TPEXMEpPHBIE;
-MHOTOMEPHBIE;

3

M TUCTICPCHOCTH K HYXXHBIM I'DYIIIIaM:
-HYJILMEPDHEIC,
-OMHOMEPHBEIC,




B

-JIBYyMEpHEIE;
-TPEXMEpHEIE,
3. ITpuBeiTe mpuMep NHCTIEPCHLIX cpej, B KOTOPBIX HHCIEpeHas (e
JWTCS B YKHIKOM COCTOSHEH, & CPEAa — I Fa30BOM;_ '
4. Hatire onpenenenne pasmepromy s dexty. ITpuenre npuMepns!
5. B uem saxmowaercs mpummmn dopMuposanus HAHOMATEPUATOR |

1H3MY ((CBG})XY-THHS)). Kaxnmu MCTOIaMIT MOJKHO TO :()CYHI

—_

6. Vcronssopanme HAHOMATCPHUAJIOB B IPCBHHX IMBMIIM3ALAAK, |
7. Hanorexnonorun s pofotoTexmuxe:
8. HasoBHTEe MeETOLI OIpe ieens AHCIICPCHOCTH MATEPHATOB
9. OnacHOCTb HAHOOGHEKTOR JIS JKUBOH IIPUPOIBI

OIIPOCKI DGIL;ITHI-][I‘-KOH[TDOJIH Ne3:

K

JIYYEBOH SITHTAKCHH,

Ml

c

Ha

0

1. Hanocrpy
1, TeTePOCTPYKTYPEI

KTYPBI H HAHOTEXHOJIOI'UH ! HaHOpr6KH, OIHOATOMHBIZ CIIOH,
H CBEPXPEIICTKH,

2. OHZHKO-XUMHYECKUE METOJBI nonyyeHus  HaHoo6LekToB.OCHORK

3. OcHoBHBIC KBaHTOBOPa3sMepHEIe 3 (eKThI
4. ®usmyecr
TKPOCKOTIOB,

| 5. Meronnr
TIEKTPOCKOITHH,

HE€ OCHOBBI DIEKTPOHHOH MHKPOCKOTIHE. THIBI COBpeMeHHE
HaHOCTPYKTYPHOI'O HMCCICHOBAHMS KIACTEPOR. DH3HUCCKIE

6.  AmmapaTypa st IpoBeeHns AH(PAKIEONHEIX UCCIICAOBAHME HALOMAT
7. Tlpumenen

HOTEXHOJIOTHH,

8. [TprMeneHie HAHOMATEPHATIOB B OTHEIBHBIX OTPACIISK TIPOMBILLUICHE
TEPHAJIOB U (PYHKITHOHAILHOE HA3HAYCHHE!

fs

o

10
BCTBHTE?

HC M IICPCHEKTUBEI PasBUTHA HAHOTEXHOIOTHH, DJIEMEHTH] METPOJIOTrHY

) TembI pedpepaTon:

1. Puuapg ®elinman u HAHOMHUD); ,

2. HoGenencxas npemusio pusuxe 3a 2010 A. K. lefima u K, C, Hosocénona;

3. JlpeBHue MUBHIM3AIWH 1 HaHOTEXHOIOI'HH,

4. Paspaborka PoGepra ®yrma (RobertFull) us Bepxm; _

5. QaHTacTHUeCKHe IPHMEHEHHS: HAHOKPYIKKE, HAHOJNH(T, HAHOTHIIIONY

6. JIHK-u PHK-nanorexnonoruu;

7. TIpOMBINIIEHIEIN CHHTE3 MOJIEKYIT IEKapCTh H (hapMaKoIOrHUECKHX TIpeTIapa
onpexneseHHoH (hopMbI (Grc-menTus);

8. Tlpumerenwe nanorexnomoruii KOMIBIOTEPHOH TEXHHKE! HEeHTPATBHAIE IIPO

9. llpuMeHeHHE HAHOTEXHOJNOTHH B KOMIIBIOTCPHOH TEeXHUKE:  IKECTKHE
ahdexra); '

10. I'ubxue TORKHE 9KpaHET (FHOKHE KOHTAKTE KA HaHOYIJIEpOLE),

11. IlpumeHerne HAHOTEXHOMOMMH B TEXHAKE TULITEPeTAYHOT POMHEEIX 06BENMOB 1

12. KBaHTOBBIC KOMIILIOTEPE, HAHOTEXHOIOIHH | HAHOMIa3MOHHKA,

13. Hanorexmonornu u poGororexuuka;

14. HanopoGoTs! PCILTHKATOPEI H UX CO3JIaMHe,

3¢ Haxo-

Mexa-

KBAHTOBRIC 17

MOJICKYJIsIp1

[X QJIEKTPOHT

EPHAJIOB,

ocTH. [[prme

TOB YETKO

1€CCOPDI;
Jucku (GM

HPOPMETTEH;

OCHOBBI  Mace

0O~

10~

bIX

8




B)

15. ATOMHO-CHIIOBAs MEKPOCKOIIHS;

16. MaruuTHO-CHIIOBAS MEKPOCKOITHS;

17. Cxannpyromas 5/1eKTpoRHas MEKDOCKOIIS;

18. MHKpOCKOITHS! GIIIKHEro oI,

19. Ipocneunarouas sJIeKTPOHHAA MEKPOCKONNS,

20. MarnoyroBoe paccesnne # JHHAMHYECKOE paccesHue creTa;

JIN3, YILTPa3B T,'KQBBIe METOJIBI;
22, PenrresoqudpakiMOHHEIe METOIEL,
23, DIeKTpOHHAS CIICKTPOCKOTTHS;
24, KonebaTesibHAS MUKPOCKOIIHS,
25. OKe~CHeKTPOCKOIT S,
26, Helitpornas qudpaxromerpus;
27. MarnuTHas HSHTpOHOTpadus;
28. BospeifcTBre HAO06LEKTOR HA JKHBLIE OPraHu3MBl;
29. ToKCHYHOCTD HAHOMATEPHAIIOB;

HanoGe30MacHOCTH.,

Bonpocer K 3aueTy no guenanInme:

Knaccuuranus qucrnepeHsIx cieTeM o arperaTrHoMy COCTOSIHHIO,
Knaccuuxanus qucnepetnix cHeteM 1o pasmepam;

MeTo/pl MeXaHH|eCKOro IMCIePrHPOBAHHS;

Metopl (bﬂmthecmro JUICTIEPTUPOBAHUSI,

Meromp XI/IMI/IJ‘{GCKOTO JUCIIEPTHPOBAH U,

[pusnmmn popmuposanus matepuanon «CHH3Y-BBEPX»;
Ctpyxrypa Ha]jOpaSMepHBIX MaTepHanos;

Pasmepnetit ay(hexr;

Hcenenoparie pneMenTHOro cocrasa HaHOMaTePHAIIOB;
10. MccnemoBanue (pazosoro cocrasa HAHOMATEPHAJIOB;

11. Merons n3yuenus TIOBEPXHOCTH;

el A

o

12. Ilpumernenis HAHOMATEPHATOR B IIPOMBIIIIEHHEIX TEXHOJIOTHSIX,
13. [IpuMenenust HIHOMATEPHATIOR B MEAUIMHE,
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