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1. IIEJII,I O CBOEHU N TUC\I4IIJII4HbI

Ifelr ocnoeHr4fl Aprc;,\t4rlJrr4Hbr 3aKJrroqaerc, B r{3) reHr{r. coBpeMeHHbrx MeroAon na3epHofo
cI{HTe3 a Har{ o cTpyKTypr4poB aHHbrx MareprraJroB
3a1a'au:
- I'I3yr{eHI'Ie reoperl'IqecKplx ocHoB nsaralro4eftcrnl4fl na3epHoro lr3tryqeHr.rfl c rBepnbrM TenoM;- nonyqeHue znauuft o MeroAax na3epHoro craHTe3a HaHocrpyKTypr4poBaHHbrx Marepr.raJroB c
IICIIO Jrb3 O B aHI4eM p a3II'FIHbIX na3 epHbIX MeTOAOT} ;

2. MECTO AIICqIIilJIIIIIbI B CTPYKTYPE OIIOTI BO
finalnntmwa <Jla:epurre HaHorexHo.rrofrrr4)) orHocr4Tcr K napuarunuofi qacru

Ar.rcrlr4rrnr,rHa no nrr6opy.
flpepexnusrrrt>r rprcr\krrIJII'IHbI: B rlpoqecc(: o6yveuzx o6yvarorquMcr rrorpe6yrorcr 31aHurr

roryr{eHHble paHee B paMKax KypcoB: <BneAeHrae B HaHOTeXHOJrOfkrrr)>, <<@zsura
KOHAeHCI{pOBaHHOTO cocrotHl4s BerrlecrBil), <<YpanneHax MareMarrrqecrofi $zsr.rxz>,<9uclennrre Mero,[br)

3. IIJIAHI4PYEMbIE

llnauzpyervrbre pe3 ynbrarbr
,TaraMr.r ocBoeHzr O|IOII

PE3YJIbTA'TbI OEYTIEHI/^'I IIO NI/]CIruI,JITJII4HE

o6yueHzx trer lr,rcrrurrJrrrHe, coorHeceHHbre c [nar]r4pyeMbrMr4
)u3yJrb|araMI{ ocBoeHzt
Koa 0opruupyertrrrx

KoMnereHuHii
YponeHr ocBoeHl-tq

KOMIlETCHUI'H
flnauupyerrlrre pe3yJrr,Tarbr o6yveHun n@I".r*ar-

0opunponal4 Kgy4lgluy4lp$4g4r€ril ocBoeHuq nonnereurlnu)l 2

:,,ut- Orc"ri,cr
$uszvecxux nrpoqeccoB, Jrexaluux ts ocHoBe nllr{Hrlrrnots
aefi-clnun o6r,exroe HaHorexHorrortrar Lr Mr,rKpocracrerunofi
TEXHI4KI,I.

Yuerr,: pemarb 3anaqv, rlcrloJlb3oBarb MareMarlrqecrzfi
ailIfaput v qrrcJreHHbre MeTOAbI KoMrrbroTepHoro
MOAeJrr,rpoBaHr4jr o66ercros HAHOTCXHOJIOII4I4 U
Mr4Kpo ctrcretrHrlfi TexHrzKr4.

Blagerr: MaiTeMarr,tqecKrrM a[[aparoM rr MeroAaMrr
K0MrrbrorepHblx TeXHOnOrvfi n[.q MoAenrlpoBaHr.rr o6rercroe
HaH orexHo JIo f I4 I4 LI MI4Kpo cl{crerr,trofi TexHI,rKH.

IIK-1 r{acTHqHOe

OCBOCHIIC

IIK-2 qacTHr{HOe

OCBOEHIIC
3Haru: ocH(lBHbre Mero.4rrKll sKcrreprzMenr-u""r"
raccne40naHZfi Cr{HTe3a Lr a]F'e|jrvl:,a Marepr{ianoB r4

KoMrro HeHTo B H auo - r4 MrrKpocr4crerraso fi TexHrrKr,r.
Yuerr : [naH[poB arb rr 

''p 
oBoAr4 Tb 14 ccrre.4 oBa'Lrfl. rro cr4H''e3 y

v a}Iuwr3y MaTeplranoB Vr KOMITOHeHTOB HaHO_ 14

MI4 KpO ClrcTerr.firoff TexHv Krr.
B.raAerr: HaBbrKaMr4 nrr6opa ofrrrrMaJrbHbrx MeroAoB
rrpoBeAeHl'rr z,ccre40nanufi Marepr4anoB r{ KoMrroHeHToB
HaHo- t4 Mr{KpocucrelrHofi TexHrzKr4.

IIK-4 qACTI4TIHOC

ocBoeHrze
3narr: 6asosoer KoHTponbHo-t43Mepr4TeJrbHoe 

"6oHrA""a""e[nfl MerponornqecKoro o6ecne.reHzs uccle4onaHurl v
IrpoMbrrxneHHor0 frporr3BoA0TBa HaHoMaTepaa^rroB u
KOMIIOHEHTOB.

Yuerr : ocyqecrBnrrb ArrafHocrkrKy HenonaAoK a .racrr4.rHrrfi
peMoHT r,r3MeprrTen6HOrO, Ar4afHOCTI4qeCKOrO,
TexHoJrorr4rrecKoro o6opy4onauux.
Bragerr: HansrKaMV MoHrrropkrHfa Ar4arHocrlrqecKo_ro,
TexHonorr4qecKof o o6opy4oeanu.a.
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Pasaer I Bsalrnrogefi crBue Jra3epHoro n3ryqeHr,lq
c o6'r,eMHbrMtr MaTepHaJraMrr" 7 6 t2 30 Pefirr.rur-

KOHTpOJTb-1

Teva I

Oco6eunocru na3epHoro Bo3AeftcrBrifl Ha
M aTepr4ilJrbr : MeTiurJrbr, IIonyIIpoBoAHlrKr],
AI'I3JIeKTp14Kr4;

7 2 4 t0 3/50%

Tewra2.
Jlasepnar rBepAoQa3Har MoAr,r$ilKarlvt
IIOBCPXHOCTI,I. 1 2 4 l0 3/50%

Ternra 3.
Jlaaepuo-un4yrlr4poBaHHar rrJriBMa:
oco6eHHocrl4 cBofi crB rt rLoBeAeHvrA,

'7 2 4 l0 3t50%

PasAer 2.
Jla:epHue MeroAr,r rtoflyrteHnr
HaHOMaTeprraJtoB I

ca

c-

6 t2 30 Perirunr-
KOHTDONb-2

Teua 1 Texuororuz cBepxy-BHt43; ,,|
2 4 l0 2/50%

Teva2. l""Igl9g" cHH3y-BBepx ',1 2 4 l0 2ls0%
Tevra 3, Kou6rzuzponaHHbre MeroAbr rroJrl reHrrt 'tl 2 4 l0 2ls0%

PasAer 3.
B:la nrr.roAefi cTBr{e 3JreKTpoMa FHr.rrHoro
u3flyqeHHfl C

H4xgllpyr(rypxpoBa HHbtMt{ cpeAaMu.
i'

oo

ca

6 t2 30 Peilrunr-
KoHrponb-3

Terraa I
P accel^uwe ourr{rtecKoro r43rvqeH[_s Ha
MAJIbIX qACTI,IqAX .

1 J 6 l5 4/44%
Teva2. Vr:rueuue v3rryleHvfl Ha HaHoo6T,eKTax, 7 J 6 15 4/44%
ITAIIFII4E B .II I4CIIUIIJIIIHE KII/KP

14roro no Arrcrlr4rrJrr.rue 7 18 18 JO 90 23t42% 3a.rer c

oueHKoii

4. OEbEM I4 CTpyKTypA AI4CIIr4IrJII4Hbr
Tpy4oeuxocrb Ar{crlr4rrJrr4Hbr cocraBrser 4 3aqerHrre eAr{Ht4rlbr, 144 qaca

Co4epxtanrae rreKrlrzoHHbDl 3aHrrr.rfi rro Ardcuulnr.rHe
Pa:Ae.rr 1. BranuoAeficrBrre Jra3epHoro xr3JryqeHus c o6r,eMHbrMu MaTep va1ra',y1il.Teua 1' oco6ennocrz Jla3epHoro Bo3neficrBrrr Ha Marepuanr,r: MeriurJrbr,

nonyllp oB o AHnKvr, Ar4 3JreKTpr{Kr{ ;
cogepxaru{e reMbl. oco6eunocrv B3ar4iMo AeircrBrrfl gneKTpoMarHr4THoro rr3Jr .,qreHvs. c

Kpl'IcraJlnuqecKoft peurerKofi pa3nlluHbrx BerrrecrB; Bo36yxreHr.re oneKTpoHHoft u SonoHnofipelxeroK; TelnoBofi v a1nflIJvrolrHblfi MexaHI43Mb.r Bo3AeftcrBvrfl; BnvflHr4e oKpyxarcuefi cpeA6r Ha
pa3Br.rTze na3epHo-t4HAyrl[poBaHHbrx [poqeccoB;

T etu'a 2 . JI as ep n ax rB epAo (b a3 H ar M o Ar.r O vrr;K arfvs. rr oB epxH o crr4.
cogepxcarure reMbl. flpxrvroe crpyKTypvpoBaHHr,re noBepxHocrr4 Marep'raJroB; na3epHbre

repMoyrpyfue rpoqeccbl; MI{rpaIIVs Ie@eKroB; o6pa3oBaHr.re repr4oAr,rqecK7x crpyKryp;
Teua 3. Jlasepno-zHAyuI4poBaHHail IIJrur3Mir.: oco6eHHocrr4 cBoficrB r{ rroBeA e;p1'lfl.
Cogepxaulle reMbl. oco6eHuocrra reruepaqrrr4 na3epHo-r4HAyrlr4poBaHHou rrJra3Mbr,

KpI4TepI{fi J\e6as, rIoHtrI'Ie gKpaHl{poBal:afl; )/AapHbre BoJrHbr B rrJra3Me; TepMa11u3au1as 14
cT a6wnu3 ar\ 14 s rr Jr a3 Mbr ;

PasAer 2. Jras epnbre MeroAbr rroJryqeHrrfl HaHoMa.r'epv aJroB
Tenra 1. Texnolorwr cBepxy-BHr43;
co4epxauue r€Mr,I. Jla:epuo-zuryllupoBaHuoe rronrreHrre MrzKpo kr HaHoqacrr4rl;

oco6eHHocrr.r cBoficrB; BnlrsHue Merora [onrreH]as Ha pa3Mep z Sopvy noneipxuocrz;
T ewa 2. TexuonouEr4 cnr{3y-BBepx
co4epxaHue TeMbr. Jlasepuo-zHAyrlr4poBaHHa, caMoc6opKa

MoneKynrpHbrx KJracrepoB, ylpaBJreHrze IlpoqeccoM c60pxra qacrr,rq B nJra3Me
BHEIIIHITX NOTTEfi; METOAbI OAAx.AEH:afl.I.I KONJIEKIIIZTPI HAHOqACT:[|L\LTCTPYKTYP,

Teua .l " Korra6znzpoBaHHbre MeroAbr [oJryrreHr4,

aroMallHbrx Ir
3a cqer leficrsl,rs



Co4epxanue reMbl. Jlasepuo-nJIa3MeNHr{bre rexHoJrorr{r4, JrinepHocrrrMyJrr4poBaHHoe
sneKTpoHH0-[yqeBoe oca]KAeHI4e rIaCTr4rI, nzil3epHiur aKTr4Barlur rroAJro)Ker( vr na3epHo-
t4 HAyIIT4pOBaHHO e Xr,rMr4 IIecKO e O CaXAeHUe qacT r.r{ ;

PasAer 3. Braulrogeficrnue gJreKTpoMarnrrrnoro rr3Jryqegrrfl c
HaHocTpyrffyprrpoBaHHr,rMrr cpeAaMH.

Terraa 1. Paccesuue orrrrlqecxoro r43nyrreFrlrs Ha MaJrbrx qacrr4rlax .

Cogepxanlre reMbl. Teopuu pacceflHtrtt: Pene.q u Mu; oco6eunocrr4 B3arrrv{o 1eficrnux
u3nYYe]1'r4g' c nauoo6reKTaMpl B 3aBllct4Mocrl{ or,AJrIlHbr BoJrHbI r43nf{eHr,r.s Ir peBMepoB rracrl,I!

T ev'tt 2 Vcnlenu e pr3nytreHur Ha naHoo6T,eKTax.
Cogepxanne TeMbI. 3$Sercru ycl{nerrr4f, 6rzxnero rroJrfl, nrasN4oHHrrff pe3oHaHc,

r4HAyrIUpoBaHHOe npocBeTneHr4e h rrofJroqeHue cpeAbr.

Co4epxauue la6 oparopHr,rx r anqruft rro Arrcq[[JrrrHe
Pa:le.rr 1. Bsaul{oqeficrnue Jra3epHoro [3ryrreHus c o6reunuMr,r MareprraJraMr{"

Terraa 1. 3(f$exrrr Bo3HIzKaIoqI{e rlpu nos;4eftcrnur4 na3epHoro r43n)AreHr4s Ha rroBepxHocrb
MI4IIICHII.

Teva 2.3S$ercrrr Bo3HI'IKaIoqLre Ha noBepxnocrrr Mr.rlreHpr npv nos4eftcrnzpr KoporKlrx
r4MrrynbcoB.

Ter'ra 3. fenepaql4.g I4 KoHTponb paclpocrp311s""" nasepuofi rrJril3Mbr"
Pa:4el 2. JIar epnbre MeroAr,r rroJryrreHrrq HaHoMarepuaJroB.

Telra 1. ocaN4euve [poAyKToB na3epHofi a6nxqzr4 Ha xonoAuyro rroAno)KKy KoJnneKTop.
T et..r,a 2 " (D opuapon aHu e Ko JrJrorrAHbrx cacr eM.
Teua.3. ocax4eHrre KoJrJror4AHbrx crpyKTyll r] Br4Ae roHKprx rrJreHoK.

Pa:Ae.rr 3" BsavN{ogeficrnze 3JreKTpoMar'urHoro u3ryqeHuq c HaHocrpyKTypwpoBaHrrr,rMr{
cpeAaMrr.

Teua 1. Zccne4onaune cB{3Ir MexAy orrrrzqecKr4Mr4 vt mop$onorzqecK[Mr,r cnoficrs
HaHOMaTepr4 tLIroB, Ha fipr{Mepe KonJror4 AHbrx clrcTeM.

Tetqa 2" I{ccle4onaHvIe cBrrsn MexAy orrrr.rqecKrrMr4 r{ gJreKrpoSrzaravecKr4Mr4 cnoficrnavru
HaHoM arepl{uuloB, Ha npl4Mepe roHKI{x o crpoBKoBbIX rIJIeHoK.

5" OEPA3OBATE"IbHbIE TEXHOJIOIIIpI
B [perIoAaBaHI4I'I AI'IcIIIrrInrIHbI <<J,lasepuute HaHomexHonozurD> r4crroJrb3yrorct

pa:noo6pa:urre o6pa:oBareJlbHble rexHoJrorur4 KaK TpaAr.IqrzoHHbre, TaK ra c rrprrMegeHr,reM
aKTHBHbx t4 rrHTepaKTLrBHbrx MeroAoB o6yrenux.

Arrrz sHrre u rrHTepaKTVBHbre Mero.qbr o6yuenzx:
I,IumeparcmusHqn neKqut (meua Aft, l. I - 3. 2 ),.
fpynnoean ducrcyccun (meua llb l. l, 2. I, 3. I ),"

6" OIIEHOIIHbIE CPEACTB A TJIfl TIDKYIIIEIO KOHTPOJTfl YCIIEBAEMOCTI4.
rIP oME)nvr orrHorZ arrn rr;TATII,Iu fro IrTorAM o cB o Eqrvrfl

AI4CIII4TIJIPIHbI I4 YIIEEHO-METOAIIIIECKOE OBECfIEIIE]IIIIE
CAMO CTO-fl TEJIbEIOfr PAEOTbI CTYNEHTOB

TECTOBbIE BOTIPOCbI I{ 3A,AAH}I'I N,JI'I3AIIETA
IIo nznepuoMy cr4HTe3y HaHoMarepaanoB:
I ' Oco6enuocrl4 B3al4Mogeficrnzx Jra3epHOro r43nytreHzr c BenlecrBoM.
2. Jlasepno-ITHAyII[poBaltHafl MLIfpaIIut 4eSexron. Carraoopranvlar\vlfl. rroBepxHocrlr noA

4efi crnuena na3epHoro r{3nyqeHr,rs.
3. JlasepHoe rlnaBneHl{e MarepI4aJlon. fv4po,4r{HaMzqecKr.re npoqeccbr B BaHHe pacnnaBa.
4. Irutepuax a6nn1ux. Pexzurr pacrxvpeHas [ra3MeHHoro $axena.5. A1trr,lus B xr4AKocrb. Brrnoc Marep,raana B )Kr.rAKocri. pacrrpocrpaHeHrro y4apnofr

BOJrHbr Ha fpaHr,rqe Mr,r[reHb xI,rAKocTL"
6. llou.f, rrae Ko JrJror4,4Hbrx crzcreM. vcrofi wmo crb Ko JrJroaJIoB.



7 ' Ocaxt4enue [poAyxroB rasepHoft a6trrtJuu. Xrzrr,ruqecxas, Su:avecrar u
MexaHHqec Rafl. aKTVTBaTIVS n O,[noIffi u.

flo r<lacrepatr:
1. 3$Ser<rbr caMoopf alLl:,a\nn [oBepxHrccrrr rroA 4eficreueu ,ra3epHoFo lr3ny.reHIls.2, opaxralrurrfi Knacrepbl. oco6esnocru crpyKrypbr. llousrue $paxranrnofipa3MepHocru. Crefimrr-e(f ft exr.
3 . (Drsu-recKze csoft crBa HaHoMarepr4aJroB. paslrepnsre sS(f er<rrr.
4' (DHglz'recKze ceoficrna Knacrepoe. ]la3NaepHbre ssQerru Bbr3BaHHbre c,Bf,3aHHr,rMrl

COCTO,'IH['MI4 BEIIICCTBA.

5 . Cno co 6rr z3Mep eHr{s (f paxranrnofi p arrraepnocrr,r.
6" lIsI\'{eHeHHe 3neKTpHrIecKIrx u orrrl{rlecnux csoftcrn KnacrepHblx Marepr,ranoB.
7. @agoerre nepexoAbr B KnacrepHbrx MauepuaJrax.
llo yrnepo4y:
1. AnnorporHbre (poprrarr yrnepoAa.
2. @agoerre Ar4afpaMMbr yrnepoAa:

Yarlrraxena.
[uarpaulra Bangu, aJrbrepHarr4BHafl [prarpaMMa

4. Jla:epHoe nos4eftcrBrre Ha yrnepoAErr,re Mr4lrreH'r B xr4AKocrLr.
BOJIH.

5. Jla:epuoe [JraBJreHrre yrnepolHbrx Mr.rrueHefi n eo:4yxe.
6" Jlasepuoe Harrr,rJreHae ronrax yrneporHbrx rrJreHoK, arraop@Hue

TIJIEHKI4.

6. Kar< r43MeFrr.rrr,cx roa(fsraqzenr 4z$(f y3krrr. c yBeruqeHueM
7. Bo cKoJrbro pa3 Ar{$$ysus. B o6reve xr.r4Kocrrr 6y4er

3, Oco6ennocrz $asonrrx [epexoAoB or reM[oB
uraureueft.

pa3MepHocruo D:1 .2; D:\.4.
8. [o narcoro MaKcrrMaJrbnofo pa3Mepa KJracrepbr 3oJrora
fn[uepr4He; rt crrr4pTe.
Pefi runr-rconrpolr J\b2

na3epHoro HarpeBa yfnepoAHbrx

,{eftcrnrae yAapHbrx

II Kpr4cTanlzqecKue

reMrreparypbr fnuqepuHa Ha 100K.
BbIIrIe, .reN4 e6rIlsI4 noBepxHocrlI c

7. f azolu]Hatt'tul'ecrcuir KoHTponb paclpoorp aleHuflrrJra3MeHHoro $arena. @opuzponauue
rtepzorflqecKoro penre$a ocaxreHHoro cJror.

8. YupanneHl4e paclpocrpaHegl4evr ftarena3a ctrer gefi.crnuxBHerrrHr4x noreft.

l]E CT OBbIE B OfIP O CbT VT 3A!A HI{'I I\JIfl, PEfr TI,IHr -K OHTPJIfl
Pefirunr-rcourpolr J\bI
1' Kar<a-s Mo,Aenl lasepHofi a6tlrlJuu lrcrronb3yerrlr rrpIl TeMneparypax Bbrrrre rcpraruvecrofi ?

Bapuanrn orBera: a - TeIIJIoBaJ{ MoreJrb rasepnofi a6mlvu; a - rr4Apo.q4HaMkrqecKa-s MoAenb
lasepHofi a6m1uu; B - Ans raKr4x reMrreparlp He cyruecrByer aAeKBarHoft lro4erz.
2. B qerra 3ax:Jlroqaercx eS$exr ((3aKanKrr) HaHoK.[acrepoB npr{ rasepnofi a6t1ll\uu?.

BapuaHrsr orBera: a - cronKHoBeHr4.rr qacrrlll B rlape, pacmupsrcrleMcr B BaKyyM,
npeKparrlalorcf, Ha Her<oropoft c'Ial.r4rr npoqecca; 6 - $opuzpyeMbre HarroKJracreprr npno6peraror
cBepxBblcoKyro rBepAocrb; B - c0oprrauponaHHbre Halroxnacrepbr rroJrHocrbro oc644arorcr Ha
rrcxo.4{yro rroB epxHocTb.
3' nouerray A,'s [epeHoca crpyKTypll MI4IIreHr,I Fia rroAnoxKy [peA[orrrr4TeJrEHo rrcrroJrb3oBaHr.re
n€l:epHoro !rcnpeur4g. c naalofi lJrr4TenbHocrbro nMnylrca ?

BaprzaHrrr orBera: a - Irpoqecc nepeHoca crpyKrypbr rrpor4cxo4rar 6ucrpsq,; 6 - npz
nos4eficrnzl{ KoporKl'rx na3epnbx I4MrrynbcoB $oprr.rupyercf, y3KoHanpauenurni .ry"-on .rpo4y*,rtu
la:epnofi a'ttxtluu B - rrpu nos4eficrnzu na3epHoro rr3Jry4reHr.rrr c 6ormurofi Anr4TenbHocrbrc rrMfryJrbca
npollcxoAplr uy6olcoe pa3pylreHlze rloBepxHocrrr MrrrfleHr.r r [epenoc ee crpyKTypbr craHoBnrc_f,
HeBO3MOII(eH.

4' Pacc'furafire zsNaeHeHl4e rcoeQ$r,IqzeHra 4ra{r$ysuzr AJrfl HaHorracrrru, c paruycorvr 100H\,r e
fnnlepr4He rr BoAe.
5' Bo cKoJIbKo pas xosQ$uqpleHr au(pSyauz Anr qacrrzrt c pa.4r.iycoM 100unr 6yaer MeHbrrre, qeM
Inr qacrurl c paAzycoM 10uu.

oyAyT coxpaHrTb nnaByrrecTr, B BOIe; B



9" Kaxofi r,r3 yKa3aHHbrx MeroAoB MoAennpoBaHr4q rrcrronb3yerc,
HaHoTexHolorzz ?

B MoJreKyltpHofi

Bapuauru orBera: a - MeroA MoneKynrpnofi lrexauuxu;6 - MeroA Monre-Kapno; B -- o6a
Bbrllelepeq[cneHHblx MeTOIa.
10. Kanofi o6texr paccMarpl{Baercfl B Hacrosruee BpeMs B KaqecrBe xnauronofi roqxu ?

Bapzaurrr orBera: a - IIoJIaq roqKa ri grrrlTaKcrraJrbHoM croe; 6 - nonyr[poBoAHr4K,
sneKTpI4qecKI'Ie xapaKTepI4crLIKI4 Koropofo 3aBrzrorrr or ero pa3Mepa z $oprvtrr; B - Arr3JreKTpr{K,
sneKTp[qecKr4 e xap aKTepv crr4Kr4 KOTOpOTO 3 aBr.r0sr or prBMepa.
1 1. rlro o3llarraer Croxcon cABIzr JrroMr.rHecrleHrlrzr{ KBaHToBr,rx ror{eK upu no:6yN4enzu y(D-
USlyrenUerra ?

Bapzanru orBera: a - cMetqeHl4e cneKTpa irroMr4HecrleHrlr.rrr B cropoHy AirrrHnbrx nonn; 6
- cMerIIeHI{e CneKTpa nIoMI,IHeCIIeHUI{u B cropoHy KoporKrrx BonH; B - rrpr4 no:4eficrnzz v@-
Ir3n1n{eHrz eN4 Croxco e cABr4r u e na6lroAaerc.tr.
72. Cyrs tBJIeHI'Iq KynoHoBcKofi 6nora4br o[[paercs. Ha ro, qro 3aprr He Mo]Ker Apo6z6cx
6ecroue'ruo. Karurrra Ar.rcKperHbrMrr rropqv{Mr.r:rapflA lepeuocr,rrcs qepe3 6aprep ?

BapzaHrsr orBera: a - nopqvIflMvI, KllarHbrMr.r saps1y gneKTpoHa; 6 - [opqrr{MLt,
KparHbIMI'I [OrIoBpIHe 3apsna sneKTpoHa; B - [opllu{Mr4, KparHbrMr.r KBaApary 3aps.AasJreKTpoHa.
14, B KaqecrBe KaKofo gJIeMeHTa I4crloJrb3./erc{ KBaHToBar rovKa B oAHo3neKTpoHHoM
rpan:ucrope ?

Bapuaurrr orBera: a- croKa; 6 - ucroxa; B - 3arBopa.
15' Karoe ycnoBlle flBIrflercfl nau6olee BanrHbrM Ars Soprr,rzponanur eQ{ exrnenoro
feTepolepexola?

Bapzaurrr orBera: a - HaI4MeHbIrIat rrJronqaAb corrprrKocHoBeHr4s;6 - naz6onee 6nagxue
3Har{eHr,rr IIocTorHHbIX pelreToK; B _ paBHbre Mac)cbl BeqecTB.
16. Kar I'I3MeH-serc{ rIoJIoxeHI,Ie yponnefi, olBerraroqt4x nos6yx4eHurrrr sJreKTpoHaM, c
yMeHbrrreHu eM pa3Mepa [onynpoBoAHr.rxoBofi qa<lrzqrr ?

6oree Hr43Krrx eyeprnft;6 - yponnz
ocTaroTcr Ha rrpelrGeM ypoBHe, TaK

PefiruHr-xoHrpolr J\b3
17. B qel,{ 3aKrroqaercr MeroA MoneKynqpHo-nrreBo ft gtturaxcuu ?

Bapuanrlr orBera: a - BbIpaIrIpIBaHr.re) Kpr.rcriunuqecKrrx crpyKTyp [po[cxoAt4T c
noMolIIbIO nrrKoB aroMoB IIJII{ MOJIeKyJI, rBJIf,rOuI[xc{ KoMrroHeHTaMrr pacrytrlero coeAI{H eUUn;6
- u:o6paNeHl4 e SJI9M eHTa vilr4 cxeMbl BblfroJrHre'lcr B BVAe pr{cyHKa Ha MeriurJrz.recKoft ,,nenre;
B - I{c[apeHl4e [ocpeAcrBoM na3epHofo l43rfreHus, c 4alnnefi[rr4M ocDKAeHrreM crpyKTyp.
18' rlpn KaKoM ycJIoBI'Iu ocyrqecrBnflerca nocrofinufi pocr roHKt4x rrJreHoK rro N4exaHrz3My
(Dpanxa - BaH 4ep Mepne ?

BaplaaHrrr orBera: a - [ocJle 3aBepllreHrrr.x $oprrazpoBaHr{r AByMepHoro cJror uAer pocr
TpexMepHbrx ocrpoBKoB; 6 - arour,I [rIeHKI4 cIzJIhJHee cBs3aHr,I c rIoAJIoxKofi, ueu Apyr c ApyroM;
B - aroMbr rrJreHKr4 cl4nbHee cBr3aHbr MexAy co6ou, rreM c nonloxccofi.
19. Karcofi [pI4HIII{[ 3aJIoxeH B ocuoBy pa6oru crcaHr4p]Torqefo ryHHenbHoro ruunpocx6na./

Bapzaurrr orBera: a - MeraJlrIaqecKas rzrJra rrolBoAr{Tc.rr x o6pasqy Ha paccrorHr4e
HecKoJrbKr'rx aHfcrpeM r{ cKaHr{pyer noBepxHoclrb; 6 - snexrponHufi nyr{oK $oxyczpyercrr Ha
o6pasqe v cKaBkrpyer rloBepxHocrb; B - perrrcrpprpyercr orrr.rqecKoe ra:o6paNenue o4uofr ToqKr.r
o6rerra, a noJrHorlennoe rzso6paxeHr4 e crpor,rrcf, TIyreM cKagrrpoBaHlr{.
20' CortacHo rIpIrHIII4rIy lnorHofi yuaxonxl4 B MoneKynrpHbrx Kprzcrannax ABa aroMa coce,4Hr4x
MoneKyn He Moryr HaxoII'ITLct 6npINe Hel{:oroporo paccro-rrHr4.f,. r{euy paBHo .qaHHoe
paccroxnze?

Bapuanrrr orBera: a - cyMMe rroHHbrx parr4ycoB; 6 - cynrnre KoBaJreHTHbrx
cyMMe BaH-Iep-BaaJrbcoBr,rx paAV yCOB STIIX aToMOB.
21. Kan sanucI4T gHeprlr fl cBfl3vl or qr.rcJra Hynnouon? Oreer Aonlr(eH 6urr ocHoBaH Ha
rlpeAnonoxe}lLrrr, tITo Bce HyKnoHbI 

'.rpa 
paBHorreHHbr z xax4rrfi neazvro4eficrByer roJrbKo c

6ruslexarql{Mt4, KaK MoneKynbr B KarrJre )Kr4AKocrIr.

BapuaHrrr orBera: a - ypoBHrl cABr4faroros e o6racrt
crBr.rrarorcs s o6racrr 6olee BrrcoKr.rx eHeprufi; B _ ypoBHr,r
tcar cla6o 3aB:zcflT or gHeprrrv.

paAn4ycoB; B -



Bapuanrrr orBera: a - 3HepMfl cBflsu rrponopurloHaJrEHa nonHoMy r{r4cny nyNnoHon; 6 _
3Heprlrt cBrI3[ o6parHo npolopq[oHaJlbHa rlonlroMy qr{cny HyKJroHoB; B - gHeprr4 fl. cBtr3u r4Meer
3KCIIOH eHrll{anbHyro 3 aB r,rcr4Mo crb or IroJIHof o rrt4c.[a HyKnoHoB.

B OIIPOCbI K CAMO CTO-fl TEJIbHOI;I PAE OTE CTYNEHTA :
1. flpnuqunrr pa6orrr Jra3epoB:

llprznqunu pa6orlr na3epoB; Cxeua rocrpoeHr4rr,
uo4onrrfr cocraB r,r3nyqeHr4r; pacupocrpaHeHrae

na3 epHof o h3 nYreHr4s.
2, Cxeusr o6.nyvenun:

Cxeurr o6lyreHur, rIcIIoJIb3yeMbIe B co[]peMeHHbrx na3epHbrx rexHonofr4rx; Jlun:osas u
3epKanbHas Soryczponxa; Ilpoercquounaa cxeMa; MeroAlr oKaHprpoBaHus;
[u(f paxuuoHHar orrrr.rKa.

3. Onrlr.recrcue cnoficrBa Marepr,raJroB:
OrpararelbHas' u nornolllareJlbHat clroco6Hocru, r<oe(f$urlr4eHT rrorJrorueHnr fl cBera u
MeroAbI I{x I'I3MepeHI'Is W4easrcuax. v pearbHa.s orrrzqecKrre noBepxHocrrz;
tr4nrep$epeHukroHHbre flBneHufl; polr, t"r.r"patypu, lr Sasonsrx lepexoAoB;
3$@errznuar [ofnoulareJrbHalr cuoco6u,crcu.

4, Jla:epurrfi HarpeB TBep[brx reJr:
Jla:epHsrfi HafpeB rBepAbIX rel; Knaccu$uxaqux ycronzff o6nyvenrar; o4nonrepHoe r.r
TpexMepHo e npu6rzxc eHprsj o 6nyuenue /lBr.rxyrrlkt Mc.tr JriB epHbrM nyqoM.

5. flonepxnocrHbre repMoy[pyrue 4e{opilraqur:
llonepxnocrHble repMoynpyrlre 4e$opr'raqrar4 - Teoperr4qecKas Monenb; AnnpgrczMarl1a,
KoporKl4x pI AnIrHHbtx IrMnyJIbcoB; I4slraenenue npoSunr_ o6tytaeuofi nonepxHocrrr;
neo6parzuoe pa3pymeHr.re Marepvana.

6. -fl n.neun', r{Hrr runpyeMr,re Hrr3*orr HT.H crrB HbrM u3ryqeHueM :

QnroopecqeHlll{q; reHepalll4t nocrarele,fi 3apflra; 3neKTpoHuas 3Muccr4q: Qoro u
TepMoAecop6ryun; repn'ro4n$Sy3l4s; noBellxHocrHbre 3neKTpoMarHr.rrHr,re BoJrHbr.7' Jla:epHan a6nnqna: noBepxHocrHoe nnaBneH[e; [opor,u v'cilapeH.rs. r\dareprzana;
pa3Bl'Iroe rlcrapeHl'Ie; a6txgux 6es rennoorBoAa; yAaneHr.re Nragxofi $a^:u Sarcenom
napoB.

8" JIa:epno-nHAyIIvpoBaHHas rIJra3Ma: [epBoHaqanblas. rroHrr3arps.rasoeofr cpeAbr B 3oHe
na3epHoro no:4eficrnut; na3epHbIfi Harpen [na3Mbr; 3neKTpoHH as. rraBrrHa; o6p*o"un"a
rIJIa3MbI B I'Ic[apteMoM BeruecrBe; pa3ner frJra3Mbr B BaKyyM; nasepHr,rfi npo6ofi ra3oB;
orrrr.rqecKr,re pa3psAbr ; gHeprerv rrecxzfi 6a:ranc.

9. flonepxnocrHbre xr{Mr{rrecKrre peaKrlr{q: $orolurzuecKr{e flpoqeccbr;
TepMoxIrMpIqecKI'Ie peaKIII4I{; rIOJrOXrrreJrbHa-[ Lr orpr,rrlarenbHa.rr o6parHiax cB.s3b;
MoAenlrpoBaELre, ra3oTpaHcrlopTHoe II'IMI4TI4pOB aHLIe; oco6euriocrn r4MtryJrbcHofo
o6ry'reurax; peaKrlr{u Ha rpaHr{rle rBepAoe reJro - xr4AKocr6.

10' rronepxHocrHlre crpyKTypt'I B 3oHe Jra3epHoro o6nyveHnn: pe3oHa.HcHbre u
Hepe3oHaHCHbIe rloBepxHocrHble crpyKTypbr; MoAenr{ pocra noBepxHocrHbrx crpyKTyp;

11"Jla:e;rurre HaHo v MlrKporexHoJroruu: oqrrcrKa rroBepxHocrrr; $oronu:rorpiq"r;noBepxHocTHoe JIef[poBaHrIe, oT]Itlztf V I,I3MeHeHIre $asonoro cocraBa;
crpyKTypl4poBaHl4e, npo0vnzpoBaHlle 14 IroJrLIpoBKa noBepxHocrrir; lasepnufi npkrHTrrHu
MI4KpocBepJIeHae; crpyKTypl{poBaHIre e o6r,eue [epBoHaqaJrbHo npo3paqHbrx
Marepl'IanoB; XUMI'IqeCKOe ocaxAeHr,re rouKrlx [neHoK; na3epHoe HarrbrneHue; na3epHoe
npoTOTrrrI4poBaHkr e.

(Don.4 oIIeHorIHbrx cpeAcrB AnA rlpoBeAenr4.,r arrecrarlr{rr ypoBHr csopivrrzpgnaHHocrr4
KoMIIereHIIuii o6ytatouuxct rlo Alrcuunlnue o$c,pMJr.rrercr orAenbHbrM AoKyMeHToM.

7 . yr{EEHO -MET OAI4 trE CKOE r4 l4tro opMAur4oHHOE OEE CTIETIEHI4E
AI,ICUI4IIJII,IHbI

r,rcrorrHr4Kr.r H aKarrKt r ; Orrpmue p e3 oH aropbr r.r

rayccoBbrx nyqKoB; OuroeHrre [apaMerpbr

7.1. Kuuroo6ecneqeHHocrr,
Har{veHosaHrfe n}rreparypbr: aB.rop, H,rsBaHtre, RuAu3liaHvr,l43.4areflr>crBo foa

Lj3AAHYIfl

KFIH|OO6ECII EL]EI IHOCTb

Ko.[Hqec'rso
SX3eMnnflpoB

H3naHrril B

HarHqHe g
3,'reK'rpoHl tora

6n6,rnore rre



6H6nlrorene BnfV s

cooTBeTCTBlfl4 C

ofoc Bo
OcHonna.a Jrr4reparypa*

l. BneAenue B QeMroHaHoQoronzxy. Oyrlar.leHranrrrue o,iHoBbr 
'Jra3 epHbr e MeTOAbr yfl paBJrfl eMof o noJr)^{e Hr,rfl r4 Ar,rarHocTlrxr{

HaHocrpyKrypr4poBaHHbrx MareplrzrJroB : yve6uoe noco6ne / C" M.
Apaxelxn, A. O. Kyreprzx, B. f. flpor<oruen [u ry.] ; noA pe,AaruuefiC.
M. ApaxerrH, -- Mocrna : Jloroc, 2015. _ i44 c. _ ISBN 97g_5_ gg704_
812-2.

http://www iprbo
okshop.ru140504

htrnl

2.IJJaxwo, E. A. Jlaseprue MrrKpo- tn,rarror.*roro-rn : web-*ro_
MeroArrrrecKoe noco6rze [o lpaKTrrrrecrrnr pa60raM AJI' CTyIteHTos / E. A.
IIIsyHs, A. A. Carvrox"Tgu.- Cauxr-llerep6ypr : VHunep,curer HTMO,
2015. - 45 c, --ISBN 2227-9397,

http://www iprbo
okshop,ru/67248

htnrl

3 . (Du: ur<o-xnMulrecKrre o cHoB r,r HaHorexHoJro.url noetoa^it"Kr,e
yKa3auwfl I cocranwrema M. E. Kollaxon, E. B. llerpona, A. (D.

,{pecnxuHnxos. - Ka3anl : KasaHcxuii HarlwoHanbHbr[
l,rccJreAoBareJrlcxuft rexsororurqecxuit yHr4Bepcr,rrer , 2016, __ 64 c.
ISBN 2227-8397.

L Befro, B. lI. Jlasepnbre MrrKpo- r{ HaHorexHororlou s
Mr.rKpo3neKrpoHrrxe : onopurrfi KoHcleKr lexuzft / B. n. Bejixo. _
C_auxr-llerep6ypr : Yuunepcr4rer I4TMO, 2011. _ 141 c. __ ISBN 2227_
8397 

"

http://www iprbo
okshop.rul674 I 9

html

2. MeroArr rroJryqeHr4r Lr vcareroBauu" rrauorraaiep"zuron 
" 

--
HaHocrpyKryp. Jla6oparopurril npaxrnxyM rro HaHorexHorrotfrrrM :

yve6noe noco6ne / E. [. Muruuua, H. O. lUepcrrox, A. A. EeAorraMon lz
Ap.] ; noA pe4arqueii A. C. Curoea. 

- 5-e r{3A. _ Mocxsa :
Jla6oparopus sHaHwir, 20 17 . - lg 5 c. - ISBN 97 g _ 5 _00 l0 | -4i 3 _7 .

7 "2. ITepuoAv rrecKue rr3AaHrrfl

1 . XypHan <Pocczficrcue HaHorexHoJrortrr4))
2. Xypnm <KsaHToBar oJreKrpoHrrKa)
3" XypHan (HaHo- r.r MprKpoc[creMHa, Te]lHr.rKD)

7.3. tr{nrepHer-pecypcbr
t . hUp.Zlwmv.nanometer.rV
Z. tttlps :lwww.ntm0t-si. ny
: . h4ps :llwww.ptanetaeau.rU

8. M ATEPIIAJIbHO.TEXHUIIECKOIF] OEECTIEIIEHI,IE AI,ICIII4IIJII4IIbI
illts peanv3ar\vr4 AaHHoft AI4 cIIIIIIJIT4H[,r r,rMelorcfl crrellr4aJrr,Hble froMerr'eHn, AnflnpoBereHlrt zauxtufr IeKI4uoHHozo muna, 3aHnmuit npaKmuHecrcozo/na6opamopHozo mune,Kypcoqozo TlpoeKmupoqqHu-fl (ewnonueuua Kypctalbrx pa6om), zpynnonbtx u uudue.udyaJtbHbrx

KoHcyrbmaquil, meKyu4ezo KoHmpottz u npoMeuoymoqHoti ammecmaqttu, o maKuce noJ4eu4eHundnn caMocmoflmenbHoil' frpaxrvqecKr*el;a6oparlpurre pa6orbr rrpoBoA{Tcs B KoMrrbrorepHr,rx
Knaccax u y.re6Ho-nayrrHbrx na6oparopr4f,x KaO. <DzlIM

flepe'reHr r{clonrryeMofo nvqeH3IroHHofo [ponpaMMHoro o6ecneqeHkrs:
o Terccrosrrfi pe4axrop MS Word;
o Ta6mlqurrfi npoqeccop MS Excel;
o cucrevra A'HaMr4rrecKr.rx npe3eHraryuftMSi Fower point;

o cr'rcreua MareMarI4qecKI4X vt r4HxeHepHbrx pacv€ron IIATLAB.
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