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1. Berynienue

51 xody HauaTh C OOBSICHEHUS TOTO, YTO TAKOE€ MATEPHUAIBI C MAMATHIO (POPMBL. ITO MaTepHabl,

KOTOPLIC ITOCJIC CUJIBHOI'O M KBA3UIIJIACTHYCCKOI'O MCKAXXCHUA CIIOCOOHBI BOCCTAHABINBATE CBOIO

IOCPBOHAYAJIbHVYIO (bODMV Opyu HAJIWYHUKW HYXHOI'O CTHMYJIA. HSy‘-ICHI/Ie MaTCpruaJIOB C MaMATBIO

dopMBl — OUYEHb WHTEpPECHas OOJIACTh HAyKH, BKJIOYaromias B ce0s Kak (QHU3UKYy, TaK WU

TEOMETPHIO.

Jlo6aBiisist K TOMY, YTO 3TO OYE€Hb HHTEPECHAast 00JIaCTh JIJIsl UCCIE0BaHUM, ITH TEXHOJIOTUU MOTYT
OBITH O4€HB Y(PPEKTUBHO HCIIOIB30BaHbI B COBPEMEHHOM MUpe. X0uy 00paTHTh Ballle BHUMaHHE
Ha pa3Hble cepsl )KU3HU, KOTOPBIE MOTYT ITOJIyYUTh OOJIBIIIOE PA3BUTHE C UCTIOIH30BAHUEM STHX
TEXHOJIOTHH:

1. PakerocTpoeHue/KocMUYecKHe HcciaenqoBanus. Korna mroaM Havyamu uccienoBaTh
KOCMOC, OHU OOHApYXHIIH, YTO OOJBIIMHCTBO TEXHOJIOTUH U MaTepHUaioB, KOTOPbIE OHU
UCTIOJIB30BaJIH, HE COOTBETCTBOBAJIH IIEIISIM, KOTOPBIX OHU XOTEIH T0CTHYh. FIMEHHO Toraa
y4€HblE€ HauyaJld UCKaTh CIUIABBI M METAJJIbl, KOTOPBIE yIOBJIETBOPSIIA Obl OTPEOHOCTH
MyTEeIIeCTBUI B KocMoc. MaTepualibl ¢ MaMsAThio (JOPMBbI YHUKAJIBHBI U UMEIOT THICSIYH
BO3MOXHBIX IPUMEHEHHH B 3TOM cepe.

2. MeanuuHa. EcTh HECKOJIBKO pa3IHyYHBIX CIIOCO00B Hcnonb3oBanus MIID B meaunuHe.
Hexoropele n3 HUX - IpoTe3upoBaHue, onepauuu u ¢ukcanus. VM3-3a pa3BUTUS MHOTUX
CMepTeNbHBIX 00Jie3Hel crocoObl GOPHOBI ¢ HUMU JOJIKHBI CTaTh 00J€€ COBPEMEHHBIMH.
N MII® moxeT JIerko peanu3oBaTh 3Ty MOTPeOHOCTh, Oiarogapsi TMOKOCTH CBOEH
CTPYKTYpbl. BO3MOXXHOCTH CO3/IaHHsI MMIUIAHTATOB, AJANTHUPYIOUIMXCS K BHYTPEHHEH
cpelie OpraHu3Ma, sIBJIIE€TCSl OUeHb IEPCIEKTUBHBIM HAIIPABIEHUEM, TaK KaK 3TO HEPBbIH
I1ar MCIOJb30BaHMUS HOBBIX TEXHOJOTHMM Ui CO3/1aHUs HEOPraHWYECKHUX yacTed Tena,

BBIINIOJTHAKOMINX TC KE (bYHKHHH, 4YTO U OPraHUYCCKHC.

D10 naBe HambOoJiee TEPCHEKTHBHBIC 00JacTH, TIe MOXHO ucnonb3oBath MIID. Omgnako
CYILIECTBYEeT MHOXECTBO Ooyiee MENKHUX HampaBieHUH, B KOTOpbIX MIID moryT ObITh OueHb
3 PEKTUBHBIMH B PEILICHUH MTPOOJIEM U YIPOILICHUN UCTIONB30BaHUs pa3HbIX Bemei. /s cBoero

WCCJICTOBAHMSI sl BRIOpasa TOJBKO JBE 001acTH, T1ie Mbl ucnioib3yeM MIID.

S BeIOpasia 3Ty TeMy HE TOJBKO MOTOMY, YTO CTPEMIIIOCH TIOKA3aTh €€ BAXKHOCTh. MOH Jeayiika
3aHuMaercs uzydyeHueM MIID yxe 25 5er U OTKpPbUI MHOIO HMHTEPECHBIX CBOMCTB ATHX

MaTCpuraIoB. JInuno g CUUTAK0, YTO TCXHOJIOTMIO MATCPUAJIOB C TAMATBIO (I)OpMI:I MOXXHO CACJIaTb
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nmpoure B UCIHOJB30BAHUNU W ACHICBIIC B IPOU3BOICTBC. S taxxke CUHMTAK0, 4YTO 3Ta 001acTh B
OCHOBHOM HCHU3BCCTHA JIIOJSAM, U 1 X041y O6paTI/ITI) BHUMAHHEC Ha 3Ty TCXHOJIOTHMIO, TaK KaK OHa

MOJKET pelIUTh OYeHb MHOr0 Mpo0sieM, KOTOpble Mbl HE MOXKEM pelIuTh ceifuac.

Mouwu 3agauu [Jis 3TOr0 NPOEKTa:

e Bo-mepBbIX, s X04y M3yUUTh CTPYKTYpy M CBOWCTBA MAaTEpHUAaJOB C MaMATHIO (POPMBI,
4TOOBI BBISICHUTH, KAK OHU paboTaroT. UTO MOMOXKET MHE HAaWTH CIIOCOO YHIPOCTUTH UX
MIPOU3BOICTBO.

e Bo-BTOpHIX, 5 Y3HAIO, KaK U TJEIIOIN CO3AAI0T MaTEPHAIIBI C TAMSITHIO (hOPMBI

e B-TpeThux, f NpeAsioxKy pa3zIMIHOE HCIOIH30BAHUE ITUX MATEPUATIOB B 3aBUCUMOCTH OT
WX CTPYKTYpPBI, CBOMCTB U CITIOCOOOB MTPOU3BOICTBA.

e B-ueTBepThIX, S MPEATIOKY WU3MEHEHHE MPOU3BOJICTBEHHOTO IUIAHA W/WIH CTPYKTYPHI,
4TOOBI OHO COOTBETCTBOBAJIO BO3MOKHBIM MOTPEOHOCTSIM MIPEANOIaraeMoi 00J1acTu.

Mosi runoTe3a cOCTOMT B TOM, YTO MOKHO HAWTH 0oJiee elieBble U MOJe3HbIe MATEPHAJIbI €

NamMATbI0 (OpMBI, YJIYYIIHB UX POU3BOACTBO U CTPYKTYPY.

Mos 1ienb - HAlTH aNbTEPHATHBHBIE ITyTH WCIIOIB30BAHUS MATEPHATIOB C MaMSTHIO (OPMBI B
pa3nuuHbIX chepax KU3HU U PEATIOKHUTH yCOBEPIIEHCTBOBAHMS TEXHOJIOIMH CILUIABOB C MAMSAThIO

dopmbl 17151 Gosiee KOM(OPTHOTO MCIIOJIB30BaHMS B yKa3aHHbBIX 00JIACTSIX.

2. Teopernueckasi 4acThb

AHaJIn3:

Y MartepuanoB ¢ maMaTrbi0 (OPMBI €CTh HECKOJBKO pa3HbIX mposiBieHuil. [lomumo cucrem
craBoB (CII®, xoTtopsle, HaBepHOE, SBISIOTCS CAMBIMH U3BECTHBIMU U TONysipHbiMu MITD),
apdekr mamaru dopmber (DIID) Habmomaercs B monuMepax ¢ mamsaTeio (opmbl ([TTID),
komro3utax ¢ namateio Gopmel (KIID) u rubpunax ¢ mamsareio ¢popmsel (I'TID). SI1D B CIID
BO3HHKAET OJlarojaps UX yHUKaJIbHOMY CBOWCTBY — CBEPXAJIacTHYHOCTH, a B [II1D — Gmaromaps
BUCKOAMacTUYHOCTU. DI1D B koMmo3uTax U rudpuaax HaOIIOJAETCS B CBA3H C TEM, YTO KaXKIbIN
U3 ATUX MaTEpUaJoB UMeEeT B cebe Kycouek Tubo moaumepa, JIM0o CIijiaBa ¢ MaMAThi0 (POPMBL.

JaBaiite pazbepeMcs ¢ Ka)XIbIM MaTepHaIOM IOIPOOHEE.

CnjaBbl ¢ MaMATHIO GOPMBI:



CymiecTByeT TOJIBKO TPH CHCTEMBI CIUIABOB, HA OCHOBE KOTOPBIX MOSBISETCS 3(D(EKT MaMsATH
¢opmbr. C ocroBarreM NiTi (HUTHHOJIOBBIE CHCTEMBI), ¢ OCHOBaHHEeM Fe u ¢ ocHoBanuem Cu
CUuAINi u CuZnAl). OgHako CBOWCTBA HUTHHOJIOBBIX CHCTEM CUMTAIOTCS CAMBIMHU YIOOHBIMH B
UCIIOJIb30BAHUM HM3-3a KOMOMHAIIMH BBHICOKUX XapaKTEPHUCTHUK U XOPOIIEH OMOCOBMECTHMOCTH.
CucteMbl Ha OCHOBE JKeJie3a M MEJIU CTOSIT TOpasfo JEIIeBie, B CPABHEHUH C HUKEIHIOBBIMH,
OJHAKO HE MOTYT IIOXBAaCTAaThCS TAKMMH >K€ BBICOKHMH XapaKTEPUCTHKAMH MW IIHPOKUM

HUCITIOJIB30BaHUEM.

CaMpIM OOJBIINM MTPEUMYILIECTBOM CIIABOB C MAMATHIO ()OPMBI SBISIETCS TO, YTO OHU 00JIAAI0T
JIBYMsI YHMKaJbHbIMH cBoicTBamu. D10 DIID u cBepxanacTuuHOCTh. CyIIECTBYIOT pa3HbIE
criocoObI 3amycka 3ddexra DIID, HO H7I1 HUTHHOJOBBIX CHUCTEM 3TO Temrieparypa. [Tomumo
3TOr0, HUTUHOJ 00J1a/1aeT OYEHb XOPOUIMMHU 3JIEKTPUUECKUMHU U MEXaHUUECKUMHU CBOWCTBAMH U
MO3KET MEHATBH CBOE COCTOSIHUE € MOMOILBIO0 3nieKTpruueckoi anepruu. s CI1dD mokHO roBOpUTH
0 JIBYX COCTOSIHUSIX: MApTEHCUTHOM U ayCTEHUTHOM, OHM OIPENESAIOT cBolicTBa MaTepuaina. Ho
n3MeHeHue coctossHus y MIID moker OBITH JTOBOJIBHO TPYIHBIM M TPeOOBaTh OTPOMHOE

KOJIMYCCTBO DHCPIUH.

Pucynok 1. Mapmencumnas u aycmenummnas cmpyKmypol

ITonumepsl ¢ NaMATHIO (OPMBI:

[ITID umerot Gosee MUPOKHUI CIIEKTP CTUMYJIOB, KOTOphie 3amyckatoT JI1D. Bot HekoTOphIe U3
HUX: TeMmrepaTypa, pH, xumudeckue BemiecTBa u cBeT. Ha maHHBI MOMEHT 0OHApYKEHO MHOTO
[I1®, Tak Kak OHH MPEACTABISIOT COOON CMECh IBYX MOJIMMEPHBIX OCHOB C Pa3HOU TeMIiepaTypoii

iasiienus. [lo cpaBaennto ¢ CII® [III® HamHOTO JeIieBlie, UMEIOT ropa3fo 0oyiee TYTyIO
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BOCCTaHABIIMBAEMYIO Jie(hopMaIliio U Apyrue npeumyiiectsa. Msl MoxkeM co3aats MHoro [1T1D
JUISL HY K], KOTOpBIE Y HaC €CTh, U, YTO 00JIee BaXKHO, MBI MOKEM PEIINTh, KAKUE CTUMYJIbI OOJIbILIE
Bcero noenusroT Ha [IT1D, u Ha TO, Kak oH Oynmet pearupoBath. OxHako [1I1D sBaseTcs Gonee
JJIACTUYHBIM MAaTEpPHAIOM, YTO JEJAeT €ro HE TaKUM IIOJIE3HBIM B PAaKETOCTPOCHUM WU
meaunune, kak CII®. C npyroit croponsl, [IT1O npekpacHo paboTaeT ¢ KUBBIMH CYIIECTBAMH U

HX TKaHAMH, 4TO ACIACT MOJUMECPhI YHUKAJIbHBIM MAaTCPHUAJIOM.
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Pucynok 2. Unniocmpayus noaumepos c namamoio popmol

I'mOpuabl ¢ 1aMATHI0 (POPMBI 1 KOMIIO3UTHI C TAMSATHIO (DOPMBI:

I'TI® u KII® oyenp moxoxu mo cBoeit crpykrype. ['TID moctymubl s moaeir 06e3 HayqIHOM
HOJTrOTOBKH, YTO JeJaeT uX Oosiee yJOOHBIM MaTepUaioM Ul UCIOIb30BaHUS BCEMHU JIIOJbMHU.
I'TI® ocHOBaHBI Ha JIBYXJOMEHHON CHUCTEME, YTO O3HAYAET, YTO Y HUX €CTh OJMH AJIACTUYHBIN
JOMEH U JApYroi, KOTOPbI MOXET M3MEHSATh CBOIO JKECTKOCTh C IOMOIIBIO ITPABHIIBHBIX
ctumysioB. M KII® cocrout u3 onnoii yactu CII® wmm TIIID, a npyroii MmoxkeT ObITH BHIOpaH
cBoOOoHO. [IpeumyniecTBo 3TUX MaTepHaloB B TOM, YTO C HUMH JIOBOJIBHO JIETKO PabOTaTh.
Takum oOpazom, m000if MoxkeT yBuaeTh OIID B crnenuanbHBIX CKpenkKax, KOTopble OyayT

BO3BpaIlaThCs B U3HAYATBHYIO POpMY IO BIUSIHUEM TOJbKO ropsyeii Boasl. KIID u I'TIO takxke
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OYCHb IUIACTHYHBI M MOTYT COOTBETCTBOBATH pAa3IMYHBIM IOTPEOHOCTSM, H3MEHSS CBOIO
CTpyKTypy. OJIHAKO IJI0XO TO, YTO JUIsl pa3pabOTKU CTPYKTYpbl HEOOXO0AMMO HAlTH MPaBUIIbHYIO
KOMOUMHAIMIO JOMEHOB. B pe3ynbraTe, 1a)e eciii OHU MPOCThI B UCIOIb30BAHNY, UX MOXKET OBITh

HEMpoCTO pa3padoTaTh.
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Pucynox 3. 11D ¢ I111D

IIpousBoacrso:
[IponsBoncTeeHHsIi npouece A kaxaoro u3 MII®D odens ornmuaercsa. Kak s yxe rosopuina,
camblil croxHbIN 13 HUX y CIID. S 661 0OcTaHOBHIIACH TOJIBKO HA HUTHHOJIOBOM CHCTEME, TaK Kak
OHa uMeeT HamOoiee APPEKTHUBHBIN CIIOCOO MPUMEHEHHS, CBS3aHHBIH C COBPEMEHHBIMHU
TEeXHOJOTUSAMH. TuTaH o0O0NagaeT BBHICOKMM YPOBHEM XHMHUYECKOHW aKTHBHOCTH, YTO JEJaeT
HEBO3MOXXHBIM €ro IUIaBJIEHUE Ha BO3JyXe WIM B atMocepe APYrMx HMHEPTHBIX ra3oB. OTO
ABJIIETCSL €r0 MEPBBIM HENOCTATKOM. TakXke CylecTByeT OrpaHMYEHHUE IO aBICHHUIO, KOTOPOE
HE00XO0IMMO YUUTHIBAaTh NpU paboTe ¢ HUTHHOJIOM. KOHIIEHTpaIHst KaKI0To - HUKEJs ¥ TUTaHa,
JI0JKHA OBITH OYEHB TIIATEIBHO U3MEPEHa, a TEMIIepaTypa He TOJDKHA OTIIHYaThes Oosiee 4yeM Ha
2-3°C. B 3axitoueHure Mbl IMEEM:

e HeoOxoauMocTh crienuanbHOM aTMochepbl

e Yerko OTperyanpoBaHHOE JaBJICHUE

° I/I3MepeHHa51 KOHIOCHTpPALUs 3JIEMCHTOB



e TemmnepaTypHbIA PEKUM

[MI1® umeroT ropaszao 0osiee MPOCTOM MPOU3BOCTBEHHBIN TIpoliecce 1o cpaBHeHUto ¢ CIID, HO n
TpeOyeT MHOTOTO. [IpsiMO ceifuac OJHUM U3 CaMbIX MOMYJSPHBIX U PE3yJTbTATUBHBIX CIIOCOO0B
coznanus [I1D aBisgercs MmoaenupoBaHUE. YUEHBIE CO3AAl0T KOMIIBIOTEPHYIO MOJIEIb
KOHCTPYKLUH, 4TOOBI clienarth mpouecc obicTpee U npoiue. OnHaKo KaKAbli IOJUMEDP YHUKAIECH
u TpedyeT pa3paboTku. OHNIalH-IporpaMMa MOMOraeT BUPTYaJbHO MIPOBECTHU MPOIIECC
MOJIMMEPU3AINH U U3YUHUTh, KAK MAKPOMOHOMEPHI MOTYT CTaTh 00Jiee KPYIHOM MOTUMEPHOM

cTpyKTypoil. HegocTatkaMu Takoro npouecca siBIsSIOTCS:

e Heo0xoauMocCTh CrIeMaIBHOTO MIPOTPAMMHOTO 00eCTIeUeHUs
e UYenoBek, MOHUMAIOIIHI, YTO IPOUCXOIUT, UIMEIOIINX MHOTO OTBITA B TAHHOHW 00J1acTH
e He o4eHp MHOTO MECT Ha 3€MJIC TOTOBBI IIPEIOCTAaBHUTh J1a00PATOPHIO 1St pabOTHI C JAHHBIMH

npoLeccaMu

KII® u I'TI® umeroT Gosiee mpOCTOi Mpoliecc U3TOTOBICHHS, HO OHU HE Tak mosie3Hsl, kak [1T1dD
nin CII®. K coxanenuio, ceiiyac OHM MOTYT UCIOJIB30BAaThCA TOJMBKO i wuttocTpanuu I11D.
WM He xBaTaeT CBOWCTB, KOTOPBIE CAEIaN Obl X OYeHb CTAOMIBHBIMH, Kak, Hanpumep, y CI1D,
WM O4eHb TutacTuuHbIMU, Kak [II1®D. C npyroit croponsl, KII® u ['TI® umeroT 6osiee muporuii

CHEKTp pa3INYHBIX KOMOMHALMI MaTepuanoB, 0COOEHHO 1o cpaBHeHuto ¢ CIID.

Eme onHa Bemib, KOTOPYIO 51 XO4Y OTMETHUTb, 3TO TO, yTo DIID emie He MOXKET OBITH IMOJHOCTHIO
nox koHtposieM. Hecmorps Ha 1o, uto III[ID m KIID, mockosibKy UX CTPYKTypa U CBOMCTBA
PETYJIHUPYIOTCS CO3JaBUIMMM HMX YYEHBIMH, MOTYT IIOKa3blBaThb XOPOIUHME pE3yJbTaThl B
IKCIIEPUMEHTAX, HAIIPaBJIIEHHBIX HA UX KOHTPOJb, D1 He M03BOISET MOTHOCTHIO BOCCTAHOBUTH

Marepuall.
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Pucynox 4. 11D

3. IIpakTHYecKkasi YacTh

HNuTepBbIO:

[lenbro HHTEPBBIO OBLIIO MOHATH, HACKOJIBLKO MHOTO JTtojiel 3HatoT 0 MIID 1 kakoBbI UX 3HAHMS.

[ToBepXHOCTHBIE OHU WK YTTyOJI€HHBIE.

S pemmna B3STh MHTEPBBIO Y JIFOJICH, KOTOPBIC y4aTCsl B HAICH ITKOJIE, YTOOBI y3HAThH, UTO OHU
yke ceituac 3Hat0T 0 MII®D, yToOBI JOKA3aTh, 4YTO OONBITMHCTBO U3 HUX HUYETO HE 3HAIOT 00 ATOM

00JIaCTH WM CIBIIIAIN O HEH JUIIb TIOBCPXHOCTHO.

HHuTtepBhio ObLTO TIPOBENECHO cpeau 64 yuammxces auies 1535 ¢ pa3HbIX npoduieit, 0THaKO Bce

OHU UMCIOT HAYYHYIO OCHOBY.

Lenbro mepBoro BoIpoca OBUIO ONPENETUTh KOJIHYECTBO JIO/ACH, KOTOPBIE YTO-TO CIBIIIATN O
MII®. [Inst MeHsa ObLIO HEOKUAAHHOCTHIO OOHAPYXHUTh, YTO 62% yKe CIbILAIN O HUX. DTO
o3Hauaet, 4yTo MIID-cdepa pacnpocTpaneHa cpenu MOAPOCTKOB (MHTEPBBIO OBLIO TOJBKO IS

YUEHHUKOB HAIIEH IIKOJIBI).



Have you heard of SMM?

HmYes ' no

Pucynox 5. Juacpamma 1

Iloka s m3ydana o0xacTé, B KOTOPBIX MOXKHO HCHoib30BaTh MII®, g pemmna cipocuTh Uy
y4eHUKOB. MHe ObUIO BaXHO Y3HATh, OTKyAa HoApocTku y3Hamu o MII®. Oxazanoch, 4To
OOJIBIITMHCTBO M3 HUX OTKPBUIN MX B (PU3HKE, TaK KaK B Kypce GU3HKHU AJI1 MPOPUIBHBIX KIIACCOB

€CTh HeOOJIbIIIOe YIOOMHWHAHUC TAKOBBIX.

In what field have can we find SMM?

30

25

20

15

10

medicine  physics biology chemistry  haven't
heard

Pucynok 6. Jluacpamma 2

TpeTuii Bompoc MO3BOJMII MHE y3HaTh BapuaHTHI 00JacTei, B KOTOPBIX MOXHO HCIOJIb30BATh
MII®, no MHEHHIO TTOAPOCTKOB. MHOTHE M3 HUX OBUIM MPaBbl OTHOCUTEIHHO MOTEHIMAIHHBIX

obnacreit, B KOTOpbIx MII® moryT ObITh UCTIONIB30BaHbI HarboIee YPHEKTHBHBIM CIIOCOOOM.
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In what field do you think SMM can be effectively
used?

medicine  physics biology  chemistry don't know

Pucynox 7. Juacpamma 3

[ToxBoast utor uHTEPBBIO, MBI UMeeM 38% MOIPOCTKOB, KOTOPHIE HE 3HAIOT, 4TO Takoe MIID, u
62%, KOTOpbleé MMEIOT O4YeHb NpuianuHble 3HaHusg 0 MIID u o0nacTsaX, B KOTOPBIX OHH
ucnonb3yrres. OIHAKO MOCAEAHUN BOIPOC MOKA3BIBAET, UTO TOJIBKO 33% MMEIOT MOHUMAHHUE,

€ KOHKPETHO MOXHO Ucnonb3oBaTh MIID.

= general knowlege specific ares

Pucynok 8. Juacpamma 4

Pe3ynbraT MHTEPBBIO OKa3ajcs Ui MEHS BeCbMa HEOXKUJAHHBIM. S U He moj03peBalia, YTo Tak
MHOTO JTtoJIeH yxe 3HatoT 0 MII®. OnHako, kKak MOKa3bIBa€T CTATUCTHKA, B OCHOBHOM BCE OHH HE
00/1a1al0T KOHKPETHBIMU 3HaHUSMMU, a alleJUTMPOBAJIM JIMLIb K 00IUM (pakTaM. DTO 03HAYAET, YTO

MII® He Tak NOMYJISAPHBI U €IIE HE NOJHOCTHIO PEATU30BAIA CBOM MOTEHIUAIL.
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JKCIePUMEHT:
3ama4n SKCIIepUMEHTa OBLITU TAKOBBHI:

e [Ilokasatp, kak padoraer JI1D
e Jlokasatsk, yto DI1D peanbHO paboTaer

L4 HOCMOTpeTB H U3Yy4YUTH peain3alluio OIld n NPpEAJIOKUTE BO3BMOKHOC HCITIOJIb30BAHUC

[Mpubops! U MaTepHaibl: CIUIaB HUTHHOINA, Ipy3uk(1H), ycTaHOBKa M HarpeBaTEIbHBIN 3JICMEHT.
OTanel 3KCIIEPUMEHTA:

Y CTaHOBUTH IPY3HK M CIUIaB HATHHOJIA HA YCTAaHOBKY (pUCYHOK 9)
HarpeTb HUTHHOI AJIsl TOrO, 4TOOBI HAOI0AATh ero Aedopmanuto (pucyrok 10)

3areyaTieThb OKCIICPUMCHT HAa KaMCpPy U USMCPUTH YAJIMHCHHUC HUTHHOJIOBOM IMPOBOJIOKH

D P

JlaTh IPOBOJIOKE OCTBITH U CPAaBHUTH PE3YJIBTAT C IEPBOHAYAIBHON CTaIUEN

BBIBO/I: skcriepuMEHT MOJIHOCTBIO BBINOJHWI BCE IOCTABIEHHBIE 3a1adyu. I gokasana, 4To
ekt mamsti GopMbI IEHCTBUTEILHO cymiecTByeT (ecim Obl He DIID, mpoBosoka crana Obl
JUINHHEE, TaK KaK HarpeB IPOBOLUPYET MOJEKYJbl YJAIAThCS OT APYTUX MOJIEKYJ). 314€Ch MBI
BUJMM, YTO HUTHUHOJ AEWCTBYET MPOTHBOIOJIOXKHO TOMY, YTO cjejiana Obl KpUCTAJUINYecKas

CTpyKTypa B oObluHOM crutaBe. Ilocnme HarpeBaHust ero 0oOBbEM CTAHOBHTCS OOJIbILe, M 3/€Ch

KpHCTaJLINYECKasi CTPYKTypa IPOCTO BO3BPAILAETCS B MAPTEHCUTHOE COCTOSHUE.

Pucynox 9 u 10. Jlo u nocne nacpesanus
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4. akaoueHue:

Cy1miecTByeT MHOXECTBO BO3MOXKHBIX CIIOCOO0B ucmosib3oBaHuss MII® Ha OCHOBE CBOWCTB
kaxaoro u3 Hux (CIIO, TP, KII® u I'TID). Menunuaa, KOCMOC, OJeXkaa, OBITOBasi TEXHUKA,
TpyOBI U Jake KpymHbIe MpeanpusaTs. InactTudHocTh [1I1D MoxkeT cTaTh OTIIMYHBIM pElIeHUEM
TUTSE TFOJIEH ¢ 3a00J1eBaHUSIME, KOTOPBIE HE MOTYT HOCUTh O0BIUHYIO 0fek1y. CIId — 310 moutu
YHUBEpCAJIbHBIE MaTepuajbl, KOTOPbIE MOTYT IMOMOYb B KaXJOW M3 0OjacTed, KOTOphIC S
nepeuncnuia panee. KII® u I'TID emie He 04eHb XOPOIIIO W3YyYE€HBI, OJJHAKO OHH YK€ IMO3BOJISIOT

JIXOOSAM YIIPABJIATH UX CBOﬁCTBaMH, YTO ABJIACTCA OYCHDb HepCHCKTHBHOﬁ TEHACHIIMCH.

51 He y4eHBIi, U 51 HE MOTY TOBOPUTB O CO3JaHUM HOBBIX MATEPUAJIOB, KOTOPBIE HAMHOI'O JIy4llIe
TeX, 4To ObUIM N300peTeHb! paHee. OIHAKO s AOCOJIIOTHO YBEpPEHa, UTO MPSIMO celdac Mbl MOXEM
U3MEHHUTD cTPYKTypy MII®D. D10 He Bcerna MoXKeT ObITh 1M0JIe3HO, U He Kakablid MII®D mmpoko
ucnoiapiyetcs. Ho npsiMo celiuac M0o>kHO onpo00BaTh 3alipOrpaMMUpPOBATh CBOWCTBA, HAIPUMED

y KI1® u TTIO.

K COKaJICHUIO, a MOXKCT U HCT, KTO 3HACT, Mbl HC MOKCM YACHICBUTHL IIPOU3BOJCTBO. VYV Hac HeT
TAKUX TEXHOJOTHH C BBICOKOU TOYHOCTBIO, KOTOPLIC ITO3BOJIAIA 6BI IMPOU3BOANTDH 60J'II)HII/I€
o6bembl CII®. ¥V Hac HeT mporpamMm, KOTOpble Obl CO37aBalid MOJUMEPHBIE CTPYKTYPHI 0€3

y4acTus yUCHBIX.

Ceiiuac MII® He omnpaBAbIBalOT CBOUX JECHET, OHU TPEOYIOT TIIATEIBLHOTO CO3/IaHUs U OOJBIION
paboThI, HO MBI HE MOXEM HAWTH UM O0JblIoe TpuMeHeHne. OJHaKo MUp MEHsIeTCs, U B Oy TylemM
MII® moxer craTh OoJsiee MMOJIE3HBIM, KaK IporpaMMupoBanue u cetu. I[IpocTo He HacTaso emle

BpEeMs MaTepHaJIOB C TAMATHIO (DOPMBI.

I'mmore3a 4acTUYHO MOATBep:KAaeTCHA, YacTU4HO omnpoBepraerca. MOKHO wusmeHuTh
cTpyktypy MII®D, 4T0o0bl caenatrb ee 0oJsiee moJIe3HOM B coBpeMeHHOM Mmupe. OnHako
yAeleBUTh MPOM3BOJACTBO HEBO3MOKHO. MBI MOXeM YTBep:KIaTb, YTO C INOMOUILIO
COOTBETCTBYIOIEr0 MNPOrPaMMHOI0 o0ecredYeHUs] MOKHO OyAeT peajau3oBaTb Bech
norenuuaj IIIP, no CIIP® Bce paBHO TpedyeT THIATEJbHBIX HU3MepPeHHH W 0OJbIIMX

YCHJIHIA.
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