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Ile.nrro ocBoeHr4t
onpeAeneHprfl 4upnepcHocTr.r
rrpr4MeHeHl,Lrr KalKAOro MeToAa.

1. IIEII,I OCBOEHVIfl AVIC\UIIJII,IHbI

Arrcur{lnr.rHbr {B+flercfl (foprr.luponaHue suauuit
HaHoMarepl4aroB, gJIeMeHTHoro, Saso,noro c

qcr{oBaMu coBpeMeHHr,rx cpeAOTB

3aAaqu ArrcqurrJrr{Hbr :

.3HaKOMCTBO C TeOpeTI4r{eCKIrMIl

ocrtroBHbrX MeTo,llax

a raKlr(e o6rac:rsx

Ar4afHocTr4Kr4 HaHo-

qECKI4X KOMIIJIEKCAX,

AJIOB 14 CI4CTEM)

B rr0 HarrpaBneHElo

A uattocacrevHofi

TIJII4HE

brr\4r4 pe3ynbTaraMr4

rro Al4crllrurhHe
ns roune'reuuafr

A [rpoBeAeHzt
bIE YCJIOB}I' NP,A

HTa; qucJloBble

yqal4HbIX BeILrril4Et;

vir1, rrpoBepKy
HOHr{OI'O AHanll3zt:.

AHAJII{34.

Ars [poBeAeHr4s
o6pa6a rrrnarr,,

pMJr.[Tb pe3yJrbTaTr,t

epeHufi, o6pa6olrcn
yqeHr4fl pffiyJrb'raroB
it; coBpeMeHnbrMta

BepKr4 a rKoHT'ponfl c

cHcTeM; Me'roAar\.flZ

HbIX Ma.TepUZUrOB 1,I

IIpOr43BOllC,TBe v rB

HOe npOH3BOACTBO

MaTeptIiIJIOB t4

TexHHKH; OCHOB[,1

eQSerrznnor:rra '14

ro TexFroJrorp{pi t4

HeHTOU HaFTO- t4

crpyKTypr4poBaHHbrx MaTepr.raJroB ;
. rroJryqeHr4e [p aKTr,rqecKnx

a rarc(e rpaKroBairun/pacruusponxu
HaBbrKoB npu pa6ore Ha coBpeMeHHbrx
nonyqeHHqrx AaHHbrx.

2. MECTO IT4CUI,IIJ|]rHbI B CTpyKTypE Orroil

[ucqunnuHa <MeroAbr aql"ufirsa u roirrponr HaHocrpyKTyplrpoBaHHbrx
orHocl'ITct I( AI4cIII{rInrIHaM 6agosofi qacrH OIIO|I [o.UforoBKt4 6alczurar
<HanorexuoJrorrll4 pr MIzKpoclrcreMFlar rexHI,IKa).

flpepern4euru Ar4crlurrJrr4Hbr: <@ueullca>, <@nsz.{ecKue ocHoBr,r Mz
TexHr4Kr.l), <MarepuanoBeAeHr.re HaHocrpyKrypriponaHHbrx Marepr4 aJroB).

3. IIJrAHr4pyEMhIEpE3y4b'rATbroByqEHvrflfTo ilvl

lllaHzpyelrble pe3ynlraur o6yueHl4r rro Arrcur4rrnr.rHe, coorHeceHurrre c nnaHr4p
ocBoeHur OIOII

t4

14CTEM.

Koa QoprtaupyeMbrx
rcolrnereHqrafi

Vponeur ocBoeHnt
KOMIIETEHIII4I{'

flnaHzpyerurbre pe3yJrbramr o6yveH
xapaKTepu3yrorque sre[rrbt $oprnrapor

( NOKA3ATEJIA OCBOEHH-'I X:OM

aTb: npr4Hrlr.rnbr opraH
3FcreplrMeHTiurbHbrx raccle4onauufi ; n
lpc'raHoBKe $usavecxoro 3KcI
x&paKTepr,rcTHKH Lr paoflpeAeneHrrrr

oueHKy rapaMerpoB pacn
cTaTucTr.rqecKHx t'I{noTe3; OCI{OBr,r

cTaTr.rcTr,rqecKHe MeToAbr; MeTOAbr Cr.r

Vuerr: cocraBJln'rb cxeMbl
3l(c[epuMeHTturbHblx HCCJIeAOB1]FII]

aHarueuporarr, [peAcraBJrtlb a o(
3KcrrepHM eHTrurbHbrx uccle4onaHzfi .

BraAeru: HaBbIKaMu Bb,rrroJlHeHHg

Apuurtx H3Mepr.rrenbusx ua6lrc geuuth,
ugvepeuuft H orleHKa rrofpe[IH(
MBTOAaMT,T 14 CpeACTBaMH H3MepeFrA',
upnorusonaHueu nnQopruaquoHHr,rx
aHaJrr,Ba r{ KoHTpoJu HaHocTpy

oIrK-5

fiepeqeHb ooopy,qoBaHr{r Era

nf6oparopur.r, o6ecnequsaroulero
rrpr4 rrpor.r3BoAcTBe H UCCJTeAOBS

KPMTTOHeHTOB HaHO- 14 MHKpOCT4CTeM

sbno6egonacHocrH.
Yuers: oueHrrBarb lo
6bsoracHocra rexHl4qecKHe
npr,rMeHeHHro MaTepHzrnoB

rr,ri't npocucrertgofi rexgutrlr.

Kpr4replrt

B[rraAeru: MeroAaMLr aHaJn;n3a

BAHHbIX MATEPAANOJB H

KOHTpOJIjTI



otIK-7
qACTI{TIHOE

OCBOEHI,IE

Juarr: npnrsaAHbre fiporpaMr
aBTOMATI,I3IZpOBaHHOTO IIpoeKrHpoBurHu

peureHr,rr4 rftDKeHepHbrx 3a.4aq.

Yuerr: [poeKTr4poBarb a conpoB(
ecKHX o6rexron, cucreM H npr)q€

: MeroAHKaMr,r oplaHr43arlur
r{r TexHoJrofHqecKoH H TpyAo

5r H CpeACTBa

, hcnoJlb:iyet\4ble r]per

nqlarb [rr0r43r]oAcTBo

)0()B.

pa6orsl repcoHanrL
oil Ar,roquuansr.

IIK-2
qacTl4qHoe

ocBoeHHe

3narr: ocHoBHbre Me'roAr.rKr{

dccJe.[osauuit cuureza H axarr,tga Mil]'e
riano- u Mr4Kpocprcrennofi r'exruaxu.

{rueru: rrJraHr4poBarb r{ npoBo,Aprrb uccr
arraJrr43y MaTepr{anoB r{ KoMrror{eHToB, rr3

TgXHKIKII.

BraAerr: HaBbrKaMrr nrr6opa <lr

ri,poaeAeHnr uccreAoBaHu il naarepaanor
rd Mr,rKDocucrerruofi TexHHKpr.

3KCrrepLrMeHTaJrbHbrx

PI{IJIOB I,I KOMIIOHEHTOB

tIoBaHHr rro or{HTe3y 14

ro- r,r MllKpocucreusofi

TI,IMTIJIbHbIX METOAOB

H KOMTIOHEII-I-OB HAHO-

IIK-4
qacTI4rIHOe

ocBoeHHe

Jnaru: 6asosoe KoHrpoJTbHO-prMepr.rr

Ang MerponorarrecKoro o6ecreqeul
rlpoMbrrrrJreHHofo rrpou3Bo,AcTBa

KON{NOHEHTOB.

Yuerr: ocyurecrBr.fiTb Ar,rarHocrrrKy H(

ppMoHT LI3MepIzTe.lIbHoro,

rpxHorornvecKoro o6opy4oeauu.a 
"

$nagers: HaBbrKaMH MonaroplrHri
TexHororHqecKoro o6opyAoeaHu-s.

rbr{oe o6opy4oeaHne
Accre4tssa*uia. kI

aHoMaTepr{a-[oB n

onaAoK pt'raclnrrHstfr

AAatHOCTI4qeCKOI-0,

AI4atHOCTl4rleCKOfO,

4. OEbEM I4 CIIPyKTyPA AI,IC{HIJILIHIJ
TpyAoeurocrb Ar4cllznJrrzHbr cocraBJrrer 6 sa.rerHrrx eAr{Hr.ru, 216,npos
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MeroArr olrpeAeJreHrr[ Ar{crrepcHocrr]
MareprlanoB rr rloBepxHocrnrtx ceoftcrs.

5

2
I4 1,4 28 58 9116 Peftrnur-xonrporu

],{b 1 ,

Pefiurur-xoHrpolr
Ne2

2 MeroAu orrpeAeJrenr4r 3JreMeHTHoro tr
da:osoro cooraBa HaHoMareDr4€uroB

5 J-

8

4 4 8 59 3119 Pef,rlrur-xourpolu
Ne3

Bcero ga 5 ceuecrp: 5 8 l8 t8 36 117 t'2/16 3xzaureu,27u.

Ha,rnque B ancuarnHHe KI I/KI)

I4roro no .{ucuurtrtuiqe 5 8 l8 18 36 |7 12116 3x:alreu,27.t.

CogepxaHrre JreKrlzqHrrr,rx 3aHflTr{fi rro Ar{crrulJrrrHe
PasAer 1. MeroArr onpeAeneHr4r ArrctrepcHocrr4 Marepr,ranoB rr noBepxHocrll
1.1. Kracculpunaqux HaHoMarepr4aJroB rro pa3MepaM r4 cBoftcrBaM. Con

MaTepr,IaJroB MeToAbI I4CCIeAOB aHIIr rr KOHTpOnr.

1.2. Merolbr o[peAeJreHr{e AilcrrepcHocrh Marepr{anoB: MeroA fa3orrpoHr4]rli}i

A[HaMVr{eCKr{e aACO6pULrOHHbre MeTOAbr. CeetOBrre Mr4KpOCKOnbr, pa()TpoBbre oI
POM).

)i cBoficrBi.
),IABJIEHI,IC CBOiICTBAM

{ocTI4, CT'aTI4qeCI(I4e rr

zlrecKr{e N{I4Kpo cKorrbr



1.3, PacrpoBas oreKrpoHga{ uuxpocrorfux. llprauqzn pa6orrr. Cxelra s:r
sJIeMeHToB. Pa:perualorqas crroco6uocm. Bttrtl*tue pelre(fa r.r sJreMeHTHOrc)
n oryiraeMbre AaHHbre. Crepeouerpuqe cKr4e r,r3MppeHr{r.

L4. 3onAoeaq Mr,rKpocKolr4fl: aroM4o-cuJroBafl
Ml{I(p0cK0rrr{fl , gJreKTpo-crlJroBar Mr.rKpocxorrLr4. IIpHHrIrn
gJreMeHToB. PaspeuraroilIas cnoco6socrr.

MI4KpOCKOIII4T, OKil

pa6omr. CxeMa nsau

1.5. Meroarr 4ra(lrpar<qlrr4 peHrrenoncr<dx ny.refi u nefirpouor], Ar{HaMr4
PasAer 2. MeroAu onpeAeJreHr4fl gneMer[THoro rr $asonoro cocr,aBa Har]

2.1. Meroabl onpeAeneHrls 3JIeMeHTHoro cocraBa: xr4Mr.rqecKr4e u Qusuvecn
I4 TllTpvMerpzvecxutiaHiuILI3, CnexrpanrHue {elo4br: aroMHo-a6cop6qzoHur;rz'i
Macc-cneKTpalturrfi'.

2.2. Mercnbr a:p'urusa

4uQparcquz.
Qasonoro cocraila: MeroAbr peHTfeHoBcr<oii,

CogepxaHue "rra6op arbpnux gaHsruft ro Arr cqrrrJruHe
Tenra 1. osHaxoN,rnenue c npunqran{rrau pa6orrr orrrr4rrecKoro Mr4.K

.4r4CnepcHocTr4 nopouKoBbrx MaTepr,ranoB
Teva2. OguaroN{reHI4e c [pI{HIII4[aMu pb6omr pacrpoBoro gneKTpoHHoro M

npz6opa Quanta 200 3D. Izlsyueuue ocHoBHbD( cinepauufi B nporpaMMe ynpaBneHr..rt
Tenra 3. I,Isyuenue unQoprrau4BHocrr4 curnara r{crr,rHHo BTopr,rrrHbrx r.r

3neKrpoHos e P3M uso6paxceuuxx.
Tevra 4. OsHaxol{reH[e c [pI{HIIL{narr,tu pa6orbr aroMHo-cr4rloBoro r\4r.r

uprz6opa Ntegra Aura. I4syveuHe ocHoBHbrx ouepaquft B nporpaMlv{e ynpa
Pearnsallut KoHTaKTHofo I4 npepbrBr4cro-xoHra*rrroro pexr.rMoB cKaHVpoBaHvs.

Tervra 5 . floly.renvt e Bo JIbr- alv{lepHbrx xaf anrepzcrr4K Marepr.r aJro l] M eroAol{
Telra 6. I4ccrerosauue npIlnoBepxnoprnrrx csoficrs rpu noMorrln

MATHI4THbIX .

Teva 7. Onpe4erenl{e AI4crepcHocrr.r qacrr,rq r(oJrJror{.4Hofo pacrBopa }d

pacceflHufl. cBera Ha npzdope Horiber.
Tenra 8. Zsy.reuue I43MeHeHI4e onr[trecK[,rx cnoficrn HaHoMarepr4aroB B

qacTl4u crreKTpanbHblMa MeTo,4aMI,r.

Teua 9, flparruuecKr.re HaBbrr(v pa6our np npz6ope ManoyrnoBoro peHrfeHo
Tenaa 10. Pa6ora c Mr4poBbrMn 6aurauz cTpyKrypHbrx AaHHbx (MI4EIKPI4C:|

C o4epxcauu e rrp anTr{.i ecrcux : anqrrlfi rro Arr cqu[JrrrHe
Teua 1. I4urerparbHbre xapaKrepr.rcrlrKrz orpeAen Hr4fl Ar{cnepcHocrra Marer
Tetura2. flpocneuunarcqat gneKTpoHHafi NlrzKpooKonufl.14 MlrKpocr(orrrr{ Bbrco
Terr,ra 3. tr4n(fparcpacHaf, crreKrpocKonns.
Tevra 4. onpe4eneHr.re xrrMntrecKoro cogTaBa oMHo-gMrrcczoHHbrM crel

aToMHbM CrreKTpaM BeITIeCTBa

Teua 5. XfiNar.r.recxrre MeroAbr onpeAeneH4s greMeHTHoro cocraBa HaHoMarr3
Teua 6. {v$parquoHHbre Me'roAr,r: peHTrqHoBcrar, nefirpoHHaq, sJreKTpoHrran

5. OBPA3OBAT'EJIbHbIE TEXHO .TIO|VTVT
B ilpelolaBaHr{r{ AlrcrlrrflnvHbr <<Mem,odut aHanu3q u KoLtmponn H

MamepuqJtoq u cucmeM>> r.rcllonb3yrorcfl penHoo6pa:nue o6pasoearem,u
TpaIIzIIt4oHHbIe, TaK Ir c []lIrMeHeHI4eM aKTr4BHbx r.r r4HTepaKTLrBHbrx MeroAots o6y.1st

AKII4 eHrre 14 [rHTepaKTr4BHbre MeroAbr odyveHul :

fpynno e an d ucrcy c cun (e c e np arcmltrue crcue s aunmun) ;
Pas6op KoHKpemHbm cumyat4uu (eQe neKquoHHue u npaKmwtecKue saH

O.IICPICTBI4'I OCHOBH ];IX

MATepr4aJra Ha

yrcqar|ryHHenbH:aq
KI,J{ OCHOBH];IX

KOe pacceflHrre cBeTa.

anoB.

r paBr{MeT'pr4qecK r,rr4

KTpaJIbHbrkr',

Hlron u Her4TpoHHor4

Korra. Orpe4eleHrae

KpocKorra Ha rrpr{Melle
pz6opou,

)/rpylro olp&i(€HH[,rX

1la I:tA npl4Mepe
ur npu6<>polr Nova.

3IeKTpHr{ecKzx.

AOM AI{HAMr,rrrecKo.ro

MOCTI4 OT pa3Mella

KOfO pacce Hr4fl..

Mercury)

ro pa3perileHrrs

I,HE'IM ME]]OIO]\4 IIO

mpyKmytrtupoBaHHbrx

TE.XHOJIOI\4LI KIIK



1.

2.

3.

4.

5,

6. OIIEHOTTHbTE CPI]ACTBA A.[g TEKyIIIBIO KOHTPOJT.fl y
rlp oME xyr orIHoIZ .q.rrn crAuplu ilo rIT orAM o cB OEHI4J

YTIEEHO-METOAIIqECKOE OBECIIEIIEHI4E CAM O CTO
C1]YAEHTOB

Texyrquft KoHTpoJrb ycrreBaeMocrrr cryqeHToB

IlpunepHuil cnucQrc BorlpocoB r pefiruur'-I(oHTp
Cxerraa onrlrqecKofo MuKpocKorra u ocHopHbre napaMerpbr.
Itarc $opuupyerc-s 3oHA B P3M.
KaK srrrrsAr{T crreKTp BTopuqHbrx ererrlrouon.
Kar (f oprvrrapyercrr KoHrp acr r,rr o 6pa>reu tl.s, s ucrunHo BTopaqHbr x SJIE

Oupe4erram gr,rdlpanqrroHHhrx npeAeJI P3M, rIeM Ha caMoNn

cnoco6socrr P3M.

llpuuepnrrfi cnucort BorrpocoB x pefirunr-KoHTpoJrx)
1. flpuuqun pa6oru CTM. TyHnemnufi roK.
2. Czroeoe nsauuo4eficrBr.re son4-o6paseq s ACM.
3. OnruqecKas cr4creMa perr4crparlulr orKJroHeHr4s 3oHAa.

4. Mllnpocronprfl. rrarepurbHbrx cr.rJr.

5. Pa:pelraroqas cnoco6Hocrr ACM B KoHtraKTHoM pexlrMe.
6. Mero.q Qa":onoro KoHrpacra.

flpuuepnrrfi cuucort B orrpocoB x p efi runr-KoHTpoJIK)
l. XzNaz.recx[fi ueroA onpe,{eJIeHI,Is greMeHTHoto cocraBa.
2. Ongu.{esKnfi rr,rero.4 onpeAeJleHr{.rr gJreMe}ITHofo cocraBa.
3 . fpanurrrerpu.recruri N,reroA.

4. Tlrrpnuerpuqecxnli rraeroA.

5. Aronno-a4cop6quonHrrft ueroA.
6. PesrreHocneKrpanbHuft uelo.4.
7. Macc-crerrpoMerpl4r,\ ryvlvrv ryulr.

IlpouexyroqHas arrecraqn4 rlo uroraM ocBoeHus llucquilJl)rlH

1.

2.
?

4.

5.

6.

7. Kaxue MeroAbr rro3BoJltlor rlonyqlzrb paqnpeAen HI4e HaHoqacrI{II no pa3M

8. Kraccn$uraurr.rr crreKTpoMelplll4
9. llpuuqun MeroAa MYP
I 0, llpe4craBr,rrF, cxeMy oMI4 ccl,IoHHoro cne(rpaJlbHoro aHaJII,I3 a

1 1, Mero,qu uccJreAoBaHrlq noBepxHocrr.r Ma,Tepl4anoB

12. Aumuz rpaeKTopr{ft Hano.{acrlItl, ceAnMpHTaIII{oHHbIit auastv3, ynblpa3By
1 3. Peurreno4u(ppaxqraoHHble MeroAbI;
1 4. 3nerrpoHHafl cneKrpocKorlut;
1 5. Kore6areJrbHas Mr4KpocKorr atr;

1 6. HefirpoHHar 4ra$paKroMerpnfl ;

77 . Marleurrrar nefirpoHorpaQrax.

Bonpocrr AJrfl KoHTpoJq caMocrosreJrl'Hofi pa6o'ruI
1 . flpeurr,ryruecrBa rr HeAocrarKu nu5paquoHlr brx MeroAI{K.

IlpuuepHrrii nepevenb BorrpocoB K 3K3aMeHy

Kax npoucxoAr4r Sopnruponauue zso6pabreuutr e P3M
Kax npoucxoAr4r SopurEponanze u:o6paineuua s ACM
Yev o6ycnoBJreHa 6orrruras my6uua Qoxyca s P3M
O np e4eneHpre Aprcnep cHo cru rro AI{H aMl,Iirecxouy pacc etHLI Io cBe)Ta

Kaxoea uuQoprraruBHocrb I4cTLIHHo BTopI'I qHbx gneKTpoHoB

KaKosa un$oprrraruBHocrb ynpyro orpaxeHHblx gneKTpoHots

]TIEBAEMO(]TI4,

Ar4C]III4ITJIAFrbI I4
bHOI;I PAEOTbI

nene crll AeJrreTcr pa3perxaroqat

(erc:auen).



2, lloresuuar JlenuapAa-flxrouca ll saenci{r\,rocrr, cr4Jr er paccrosHr4fl"

3 . Pesonanctr afl qacrora r(aHTrdneBepa.

4. Cumt, geftcrnyroqrre Ha 3oHA.

5, MeroArt MareMarr,rqecxofi o6pa6orxu ACM nso6paxeuuft.
6. Itpnnue rroABoAa-orBoAa.

7. Cxerr,ra esanr,roleficrBvrfl. ocHoBHbrx oleMeHToB CTM.
8, Itanra6ponrca sKaHepa r.r recrr4poBaHl,re 3oI{Aa.

9. Apre(farru cKaHr4poBaHr4f, ,

1 0. Oxte-cneKTpocxonr{fl .

I L [rzQpaxur4fl MeAneHHbrx 3JreKrpoHoB.

1 2, MarnurHo-cr,rJroBa.s MrrKpocKonrds.

13. MuxpocKo[r4s 6rulxHero [orq.
I 4. llpoceeqraBaroular gJreKTpoHHaq Mr4KpopK ailvs.

(Donl oueHorrHbrx cpe.4crB An.rr npoBerpuzr arrecraq:av ypoBHr c$opnrra

o 6yuarouluxcfl rro Ar,rcq[lnrrH e o $ oprr.rnaercr Qr4enbHbrM Ao KyM eHToM.

7, YIIEEHO-MET OAI4IIE CK OE I,I I,IH@ OPMAUI,I O HHOE O

NLICUUIIJII,IHbI
7.1. Ituuroo6ecneqeHrrocrb

HOCTI,T rOntnereHqnfi

CIIETIEIII,IE

Haflr4euoeaut,te nr4Teparypbr: aBTop, Ha3BaHrre, Brra
tB [alIr4fl,, [3AaTeJrbcTBO

foA nsAaHur KHI4fOtfE IIEIIEHHOCTb

I{ortaqecrso
3K3eMmI{poB vrz4avuit

6u6rnorexe BrlY s
coorBercrBura o OlOt

BO

Flarrur4e s

:lexrponuofi
6u6ruorexe Blf'V

z /1

Ocfonuar lureparypa*
l.BeeAenrae u tlelrronaHo$oronuxy :

$yugaueHranbHbre ocHoBbr r,r na3epHbre MeroAb.
yI]paBJIteMofo nonyqeHrrfl 11 Ar4arHocTr;rKr{
HaHocrpyKrypr.rpoBaHHbrx Marepr4nJroB : yue6uoe
noco6uel I C.M. Apaxenxn u .4p.-M. : Jloroc, 20 1 5 .-
744 c.

2015 http ://www. iprbookshop
.ru/40504.htm1

2. MeroAu noryqeHr.r.s lr uccneAoBaHr,nr

HaHoMarepr4zuroB r.r HaHocrpyKryp, Jla6oparopuuff
rrpaKTr.{KyM ro HaHorexHoJrofr,rf,M : yre6noe uoco6ue /
E. [. Mnuuna, H.3, lllepclrox, A. A. EnaoxnNros [u
ap.] ; roa peAaruneft A. C. Curoea. - 5-e r43A. -Mocrcea : Jla6oparopu-r 3nantuir,2017 . - 185 c. -ISBN 978-5-0010t -47 3-1 .

2017 http ://w ww. iprbookshop
.ru/ll8492.html

nouorlnurelbHaf, JrnreDarvDa
L MeroArr accle4onanux Mr4Kpo3JreKTpoHHbIX I,I

HaHO3neKTpOHHbrX MaTepr4iIJrOB 14 CTpyKTyp.

Cxaunpyuqas 3oHAoBar MrrKpocKonr{r. r{acrt I :

yve6Hoe noco6ue/ OuruMoHoea H.I,L, Knnluoe B.E,
3rexrpoH. reKcroBbre AaHHbre.- Honocu6r.rpcx:
Honocu6ttpcttufi rocyAapcrseuHufi rexHlr.{ecxufi
yHaBepchrer, 20 1 3.- 1 34 c.

2013 hfl p://www. iprbookshop
.ru/45104.hhnl

2. Cepreea, A. f. HanouerpoJrorurr : uonorpaQua / A.
f . Cepreen. - Mocrea : Jloroc. 2012. - 416 c.

2012 http://www. iprbool<shop
.rul9122.html

7 .2. Vlur epHer-pecyp cbr

Kpucrarrorpa$HrrecKar I{ Kpr4crannoxr,lMaqecKas 6aga AanutrX AJli.rr Mr{Frr

aHarrofoB (MI4HKPI4 CT> l l Pexrurrl AocTyra: http ://database. iern. aq.ru/mj
2. Kevr6pugxtcuxfi 6anx crpyr{rypHbrx I.auurtxll

http : //w,ebc s d. ccdc. c am.. ac, uk/c li enllqe_Liq. plrp ?fi {st attempt: 1

r(]B rr rrx crpyKTypHbrx
,st/r'us/

Pextnrrr Aoclyla:



8. MATEPTI^A.JIbHO.

[m pea-rr{3auilr Aar{Hofi
zaugtult ileKquo1ttozo muna, sauamuil
uudueudyanbHbtx KoHcynumat4uil, meKyr4e?o
noMeu4eHut dnn ci4srocmoflme,rbHoil pa6 omut.
107 -3, 105-3.

Ilepeueur ltcfloJrrcyeMoro nuqeH3rroH
Matlab.

ODDCIIEITEHI4E
I4MeIOTC.f, CrreUr4aJrbHbre

ve crco zo/n a6 op amopu o eo

u npotvrecrcymoquo[t

ne/na5oparcprrbre

lpofpaMMHoro o0eclleqeHut

ULITIJII4HbI
Anf, rrpoBe eElrfl,

epynnogbtx u

a mqKztce

rrpoBoArrcs. s 106-3,

Word, MS Excel,



3 ane4yrorqufi r<a(p e4pofi

llporoxon J',lb

llpe4cegarenb KoMucctrr4

Pa6ovyro rporpaMMy cocraBr4Jr

Peqenseur
(upe4cranurelr pa6oro4arenr)

flporparr,rua paccMorp eHa kr o4o6pena Ha

Pa6o'ras. nporpaMMa paccMorpeHa u
HarrpaBJreHus 28.03.01 HaHorexgonorzu u

oT roAa

I4p1

pa6oru,

HA

Ol{O, uo4uucr)
OUIIM

ucr)

no4nncr)

vIt4

KAVT

parcenrH C.M.

y're6no-la ax.Iecrofi KoMrrccI4r4

par<enxu C.M,



Pa6o.rar uporpairari,ra o4o6pena na

llpororon sace4ariur ra([e4pnr No

3ane4yroquft ra(fp4poft

Pa6oqas uporpauri,ra o4o6peua ua

flpororor sace4ariur raQeapu J\b

3ane4yroqrafi ra(p gapofi

Pa6o'aas nporparuf,ra o4o6peua ua

flporor<or 3acep;all.ils. xa(f e4prl Nb

3ane4yrcrqrafi xa(f e4pofi

JIHCT II YTBEPXNEHUfl
PAEOIIEfi TIPO AMMbI Ar,rCUUlJII4Hhr

yue6Hrrfi ro4

roAa

yue6uuft ro4

.re6rrrrft ro4

foAa



<Mero4rr ana[ru3a rr KorrrpoJrfl

nporpaMnart r{anpaBneHkr [oAroroBKr,r

3an. r<aQe4pofi

JII,ICT PETTI AIII4I4 I,I3MEHEHI,IIZ
n pa6ovyro My ALrCqr4nJrr4HbI

bIX MaTepr,rturoB r.r crrcTeM T9JIbHOID)

Bnecenu ld3MeHeHr,rf, B q

po6oueft rporpaMMbr


