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HAHO

3a,qaqauz Kypca sBrtlorc{:
tr4sy.reuue Lr ocBoegue qricJrer{r{brx Mero,4oB peueHvt ruueiiutx I.I Henugeftfblx

:aAa.r rrzHeftHoft a,rre6pu, qvcreuHoro AuSrf epeuuuponauu.s LI uHTerplipoBaHlrfi.

Peruenne 3aAaq MareMarr4uecroi $usuxlt: o6urHoneusux grl$sepeuuuarl'lrrt]
I4 )paBHeHr4fi B rracrHbrx npoll3Bo.qHbx, npuo6pereuue u coubpuencrronanrz
HaBbrKoB flporpaMMllpoBaHI.It Ha BblcoKoypoBHeBoM t3blre B l4Hrepaxruouofi cpeg

1. UEJIII OCBOEHII' AI{CIII4N,II,IHbI
I-{e:tro oceoeuufl Ar,rcufiIIJILIH;I (uoaym) RrtqHc.nHreflrnaBlh43gsl.f,.or-se

cryaeuTaMlt npaKTHqecrhx HaBbIKoB B pelxeHflt $tt:u.recrcux saaaq n o6racrn t

qHCJIEHHbIMI4 METOAAM11.

3a,qaqauz Kypca sBrtlorc{:

2. MECTO AI,ICUUII"TI,IHbI B CTPYKTYPE OIION
,{ncqr.rnruna <Btlqucrztemsaa (fr.rsuna> orHocl{Tc.f, K Allcqunn IIo

napr.ra'runnofi qacrlr ourosHoft nporpeccuoualrnoft BATEJIbHOII rpaMMr,r

HanpaBJIeHI4rO

I4syuenue Avcur4nnrlnbr 6nupyerct Ha cJIeAylolII4x AIzcIIlinJII4Ha:{
nporpaMMbr 6axa,ranpzara: <Ousur<a>, <Marevarzxa> <Teoputt

'THOCTCI,I 
II

YL

ufie Hayl{Hrlx
B apeAI'UyUI{x

Matlab.

PY
no

HOI'I

ceMecTpax nporpaMMbl rIoAroToBKIr.

Ycnerunoe ocBoeHtre AIicqITnJIItHLI <Buwtclzrelluar tf ustlxa> npe,4no

o6yuaroquxca suarluft, yueuttil u roroenocrefi, fioryqeHuljlx npfi lr3,f{e

3. KOMTIETEHTIT4T{ OEyqAIOUIETOCfl, OOPMI{PyEMbIE El

. aAeKBarHyro coBpeMeHHoMy ypoBHIo 3HaHIrf Hay.rHylo KapTI{Hy Mlipa Ha

ocHoBHbIX noloxteuufi, 3aKoHoB It MeroAoB ecrecrBeHHblx HayK LI MargMarIrKIi (
. ecrecrBeHHoHayqHyio cyrllHocrl npo6lelt, Bo3HlrKalorutx B xoAe fipo

AerreJllHocri4, [pI4BJIeKar6 AJrt I4x pe reHLIt coorBercrByroniraft rplt:raro-
annapar (OIIK-2);

YJIbTATE
OCBOEHI4fl AIICqNIJIIIHbI (MOAYJIfl)

OIIK-I: cnoco6nocrr'ro flpe.qcraBJltrr, aAeKBarHyIo coBpeMeHHoMy ypoBHIo 3HiOIIK-I: cnoco6nocrr,ro flpe.qcraBJltrr, aAeKBarHyIo coBpeMeHHoMy ylroBulo 3HfIHuft

HayqHyro KapruHy MI4pa Ha ocHoBe 3HaHIzt ocHoBHblx noaoNeuIafr, 3aKoqoB lI MetroArlB

ECTECTBEI{HbIX HAYK II MATEMATIIKI,I.

OIIK-2: cnoco6Hocrrrc BbrsBrrrb ecrecrBeHHoHayqHyro cyrqHocrb npo6nenf, Bo3HlrKarqlql{x

n xo4e lpo$eccuosaltsoft AerreJrbHocrr4, npriBneKarb Arlf, I4x perleHur oop'rnelcrnyKiruufi
l-,,^,--,^ - -^-^- -^-
$lr:ur<o-rr.rareuaruqecnnft an apa'r

IIK-I: roroeHocrbro rrpoBoAr4Tr gKcrreprrMeHTalrbHbre r4ccJreAoBauux no cltSresy u an4rtu3y

MarepllanoB v KoMIIoHeHToB HaHo- I,I Ml4Kpocucreugoft rexuunz.
IIK-3 rorosHocrbro aHaJ 43ripoBarE, 14 cricreMarri3rrpoBarl, pe3yJlbrarr'I uccrie4oniiuufi,

npeAcraBnrrr, Mareplranrl B BI4Ae Hayr{HbIX orqeroB, ny6:rxIcaquft, npesenraqui

B pe:yrurare ocBoeul4t AI.rcuuffII4HbI o6yrarorquficr AorxeH aeMoHcrprzp'xadp clelyrouile
peyarrarli o6pa:onauzr :

1) 3Harr,:

Ar.rcrlr4nJrr4H I.t B xoAe flpoxolxAeullt y.re6noft npaxrz KIr. OcsoeHlr

<Brrqlrc:ruremuax tpu:lrxa> neo6xoALrno AJII I43y{eHIrt rypcon <Teop.nr
<@figrar<o-xlrMz.recKlre ocHoBbI rrpoqeccoB MLIKpo- I4 Hanorgxgororuu) u
orrrr4qecKarr DJIeKTpoHvKa), a raxxe 4lr :QQerrunnoro BblrrorusHrl.r Hayquo-I4c(

pa6omr, grtnorHqeN4ofi o6ytaroquuncr B AeBtroM ceuecrpb, u AarbHeftx
ounycxHofi xealu$uxaua onnofi pa6orlr a ap.



.6a3oBble gKcrrepv MeHTaJrbHbre LIccJIeAoBarIut IIo cI{HTe3y v aH.arv3,y

KOMTIOHeHTOB HaHO- rr Mr4KpOCr4CTeMHOfi TeXHr4Kr4 (IIK-1).
. MeroAbr aHa.rrvza r4 crrcreMarlr3alll4lr pe3ynbraroB ItccreAoBaHlzii B o6J

HaHo rexHoJrotHfr, lpeAcraBnrrb Marepl4a!'Ibl B BI4Ae HayrrHI'Ix orqercrB,

npeseuraqrzfi (flK-3).
2) Yruerr:

rexnr4xn (OIIK-1);
IBbUIBJI'Tb ECTECTBEHHOHAYqHYIO CYTqHOCTb NPOOJIEM, BO3HI4I(AIO

npo(pecclronalruofi 4e.rremnocrH, IIpI4BJIeKarb Ant vx pelneHug coorBercrB)
+,, ^*-^-^- /n nrl t\.MareMarraqecKuft aunapar (OilK-2);

IIPOBOAIITb 3(CNEPIIMCHTAJIbHEIE IICCJIEAOBAHU' IIO CI,IHTE3Y AHAJ]}{3Y

KoMloHeHToB HaHo- ri Mr4Kpocucreltioil rexuunu. (lIK-1),
.aHaJIIl3I4pOBaTE II cIICTeMarI43I4poBaTb pe3yJlr'rarr'r uCCle4onauzii,

Marepr4aJrhr B Br{Ae HayqHbrx orqeroB, ny6nuxaqufi, npeseHrauuit (lIK-3).
3) B.naaerrr
. METOAAMI{ ECTECTBCHHI'IX HAYK II MATCMATI.IKI,I AAEKBATHFIMT4 COBPET4

sHaur4ft e o6racru HaHo- Ii MlrKpocncrenanoft rexnuru (OIIK-1);
oMeroAaMr.r BbraeJreHllt ecrecrBeHHoHayuuofi cyuluocru npo6neru,

npo@eccuoua,rruoft 4e.rrerr,nocrli, flplrBneKarb Ant vx peueHut
MareMarvqecKr4ft annapar (OIIK-2);

. METOAAMIZ AHAJTV3A II CI4CTEMATII3AqVfi P%YIIb I,ICCIEA

flpeAcTaBfieHr.rs Ma.Tepr,ralJroB B BEAe HayqHbIX oTqeToB, npe3eHTarlr4fr

4. CTPYKTYPA II CONEPXAHI4E NI{ (M.o JIfl)
O6qas COCTABI'ET

BXO

O6rerrr yue6uoil

c npr,rMeHeHrreM

v HTepaKTrzBHLtx

MeroAoB
(n nacw< I Yo)

TeKyrr.Ielo

(no nedennlvt
Pa:ger (reN,ra)

,{HCU],INJII{HLI

Bu4u yue6uoft pa6orn,
BKJrrOqAr CaMOCTOTTeJTT,HyIO

pa6ory cry4euroa

o6

dC'
l":

AHAJII.ITI.iqEC
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oMrrbIoTepH

oAeJrnpoBa-
C CII

cna qacTl,rq
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Mo.4erupona-
HIIE KBA"HTOBbD{

CI,ICTEM
5 (\ 10 14 22 5t27% Pefirznr 2

4

MeroAu
pacqeTa

xapar(TeprrcrI.IK

HaHocrpyKryp .

5

aa

F- 6 8 24 8t33% Peftruur 3

Bcero 36 54 90 8131% 3aq€r(36)

COAEPXGHI4E KYPCA

Tevrr rerqlril, pa3AeJrEI IncqunnuHr,I
Ko,'r-B
qacol

Pasae,'I 1. Kaqecrnenunte n aHaJIl.lrltqecnne MeroAbt e nnacc[qecftoi $nurre 10

Jlenuus 1. Buqltc,tute,tlnal $u:ura n ee poJlb B coBpeMeHHofi Hayne. O6sop ocHoutux
L*rcreHHblx nreroaoe e dHrHKe.

2

Jlercqraq 2. KaqectseHliHe lueroAbl I,IccJIe.4oBaHIa-r $usuv99444p949999 2

Jlexqug 3. IlucreHHble Meroabt peueHus He,'Itiueftustx a.nre6pauvecrltx jtparneHnii.
rlnc,reuHlreuero.qbrpeureHr.itcucreua.nre6panqecKl.ixypaBHeHui4, 

-

2

Jlercuus 4. Brr,rucrenlre onpeaereHHblx HHTerpalon. r{uc,reHHue Meroarjl I'IHTerpHpoBaHuJ

o6ru<sogenHrrx.4r-rd$epesqraa.nrurtx ypaaHeHnft (3agava Koutu).
z

JIeKqHr 5. flpeo6pa:ooauue (Dypre. Kole6arerbHbte I{ BoilHoBble flBJIeHI{t. 2

Palqer 2. KoM[LrorepHoe MoaeJlrlu)Banne qrcrelu 6o.nr,uom qficira qacfl{q 10

Jlenur.rg 6. Mateltatnqecxa.q Moa€Jrb crarucrt4qecnofi cucreirau' Oqenna

xapaKT€pHcrHK crarhcrHqecKofr cl4creMbl

X
2

Jlexurlq 7. MoAenHpoeaHlre $a:oeux nepexo4or. Kpuruvecnlre re.ileuu; 2

Jlexqu.r 8. Haxor(qeHne rloJroxeHut paBHoBecl4q cl4creMbl n:aniraoAeficrpyrclql4x qacruu

MeroaoM Morexv,rqpHoI at4HaMI.rI(H Ll MeroAoM MoHre-Kapno,
2

Jleruus 9. EpoyHorcroe 4nrzxeHne. Mo4e,rnpoBaH14e oAHo-, aBy- 14 TpexMepHblx

crvqafiuurx 6lyxaaHui.
2

Jlenur,rs 1 0. Mo4e,rapooauue npoueccoB penaKcatrul4 crarucrHqecKoi cl LCTOMbl. 2

Pagae,r 3, Moae.rrlDoBaHne KBaHToBbIx clcreM 10

Jleruus 1 0. Craquouapnoe ypaeneuue Illpegranrepa. 2

Jlexquq 1 1. Kore6aHI.Is MoJIeKyJI B KBa3l4Kllaccuqecrou npu6luxenuu. 2

Jlenqur I 2. HecrauuonapHoe ypaBHeHHe llJpeauu repa. 2

Jlerqu.r 13. OqeHrca sHepruu ocHoBHot'o cocrotHLlt KBaHToBoi cHcreM;l

Kaoro
uero.Aoir,r MoHre.

2

Jlexur.rg 14. BaplraquoHur'Ie ueroart MoHre-KapJIo ,qJIt oIreHKH sHeprnll

cocrorHt t KBaHToBoii cHcreMbl

ocHoBHofo
2

Pag.uer 4, Mero.ubI pacqera xaDa(TepncruK HaHocrpynTyp. 6

Jlenuras 15. Marelraruqecnue ruo,4elu 1D,2D,3D crpyxryp. 2

Jlercuur 16. Meroa Xaprpn-(Dona u u dyHtcullonal nJIorHocrI'I. 2

,rlercuug I8. ODarrarsHute cgofictea uauo crpylffyp 2

I{roro 36

ECItIIE 3AHffTIIfl,

Terr.mr :rerqnii, pa3AeJIbI At4 cuI4nJII{HbI Kon-so qa ;OB

Paeaer 1 KaqecrBeHHr're rl aHaJrlrrl.rqecKrle MeroAbt B KJraccuqecnofi Qnautce' 18

1. Beeaeune e Ma'nla6. 2

2. fpaduqecnue cpeacl'Ba H cpe,qcrBa Bn3vaJlU3auttH. 2

3. flpeacrag,'reHr.ie sreKTpoMarHHTHbrx flofl eh. 2

4, P eatusat\ux KatIecrBeHHI'rx MeroAoB ltccreaoBaHl4t QH3u'lecKtrx npor
Mar:ra6. @agosrre nopmerr,r

teccoe. B cpeae
2



Teur,r rerqrft , pa3AeJrbl AI4oIIUITJILIHrI Ko,'r-Bo qac )B

5. t{Hc,reHH6re iueroAbl p€IxeHllt ue,nuueiHrx a,lre6pauuecrnx ypanueul

N{eroabr peueHHg ctcrev a.n re6pau qecKlrx ypaBHeHufi

rft. {nc,'reunr,re
2

6. BruucreHue onpeaeneHHbtx LtHTerpaJIoB. {ltcleuuue iuero4ll I'IHTefpHpol

o6r,lKHoseHHbrx au$depeuuua,rrurtx ypaeueuni (3a.qaua Kouu).
taRul 2

7. hcc,reaoeaH14e MexaHhLiecKl'tx h ?reKTpoNlarHHTtlstx ro,re6aunfi . z

8. .IlncxperHoe npeo6pasoeanue @ypre. 2

9.(Dvpre aHarns nepexoAHLIX npoueccoB 3reKTp9y4lq4l!4gql9@q:-El o. 2

Pa:len 2. KounrrnepHoe MoAerllpoBtturle crlcretrl borbrrroro qtr@ f4cmg.----. t4
10. 9uc,qeHHrrfi anfopurM peueHlls cncreMbl ypaBHeHu[ ABHxeHHt B ra z

1 1. Oueuxa xogd6HuIleHToB nepeHoca B MeroAe MonenyrspHoi aHHaMlr KI'. 2

12. Anropuru uero,4a Mosre-Kaplo. 2

13. Alropuruu feHepaqufi crvqaiHr'Ix qHce,l c paBHoMepHBIM 3a(oHoM paal pe.4eJreHfi.f,. 2

14. MoaerupoeaHr4e npoqecca penarcarl4l4 B li.4ea"TbHoM ra3e I 2

15. Mo,qerlrpogaHue npoqecca peJlarcauull B uAeailbHoM ra3e 2 2

16. Moae,rnposaHlte .{oyuepHofi voAe,tn Hgusra ueroaoM KaHoH}tqecKc ',0 aHcara6,rs . 2

Pagae.l 3. Moae,rl-rpoBanlre KBaHToBr,Ix cucr€M. t4
17. More lpoeaHI4e gHeprertlqecKoro cneKTpa 3JIeKTpoHa B TBep.qoM TeIe' 2

I 8. MogerrapoeanHe 3HeprerltqecKofo cneKTpa gJreKrpoHa B oAHoMepHoii

nolenuua.ntgoft gne c 6ecxoneqHuMH cr€HKaMH.
2

19. Mo4enupoaaHHe gHeprernqecxoro cneKTpa SJIeKrpoHa B oAHoMepHof

no'renuualtHoft gMe co creHKaMI-I KoHe'{Hoi Bblcorl,l.
z

20. Mo4erupoeaHue 3HepreruqecKoro cneKTpa 3JIexTpona n6nn:u norel
CTVNEHI,KI,I ,

:uHarrbHofr
2

21. 3neprrzs xole6asur MoneKyn B KBa3HKnaccllqecKou npn6lr'rxeHun 2

22. Oqeura sueprnl4 ocHoBHoro cocrotHl.tt 3JIeKTpoHa B aroMe BoAopoa

Mosre-Kaplo
METOAOM 2

23, OueHxa sHepruu ocHoBHoro cocrotHl4t 3JIeKTpoHoB B MHoro SJreKTp IX ATOMA}I. 2

Pa:ae,r 4. Meroabr pacqera xapamTepucrlrK HaHocrpyKTyp. 8

24. Moge:ruponaurre aBHxeHHtl 3reKTpoHa B cJlol4crblx KBaHToBo-pa3MepHblx

cTpyKrypax.
2

25. Mo.qe.nupoaaHue aBV)KIHlaA gneKTpoHa qepe3 aeyx 6apsepHyrc noaH

crpyK'l ypy.
oBo pa3MepHyro

2

26. Mo4ernpoeauue aBHxeHt4s gleKTpoHa npH npHJIoxeHI'lI4 nocrotHHoro
SJIeKTpHqeCKOfO roJlt nepneH.4HKyJItpHo cJto.sM.

2

27. 3ar<rrcqurelrHoe 3alurqe. 2

I4roro 54

5. OEPA3OBATEJIbHLIE TEXHO,TOTI{U
flponegeuue neKuI{oHHtIX 3aHflTvril o6ecneqeno cneul4al 3I'lpoBaHHl,IMI

o6opyAoBaHHbrMr.r KoMlbIorepaMLI 14 SneKTpoHHblMI4 npoeKTopaMI4, rlpo [o3B0n,Ie
qrenue nerrlrafi AeMoHcrpaulleft KoM[bIorepH],IX cnafiAoB.

B pautcax nerrluoHHofo Kypca ficnonrsylorct ra(xe cneayIOlIII4e TeXHOJIOTU

Texnonorlr.fi npo6relr.tnoro o6yrenua (case study). flpu pacclvtoppeu l{ Bon

cKofo [pr.IMeHeHr4r paccMorpeHHoro reoperl{qecKoro Mareplrarq, I49noJlb3yeTct

AeHTaMrz Ha rrpe.4Mer Bo3MoxH6IX cnoco6os pe[IeHI.It rtocraBreHHofi qaAarla.

Bcrpeuu c yLreHLrMr4 ri cnequa,llzcTaMu, pa6orarour'IUlI B HanpaBneHI'lI4 pa

JIOB l.i KOMnOHeHTOB HaHO- l.'l MI'IKpOChCTeM HOfi TeXHUKI't.

flponegeuze reKIIIroHHr,IX ganfr'tuh o6ecne'Ieno cfleql{aff'I3l4poBaHHblMl

o6opy4onannrrur.r KoMrrbrorepaMlr It 3JIeKTpoHHl,IMv flpoerTopaMlr, rrro Ilo3BoJIt(
qtenlre nercrlzfi aeuonc'rpaqueft KoMIIbIorgpHbx cJIafiAoB.

V,{emurni Bec 3antrliit, npoBoAIrMbIX B IIHrepaKrI{BHbrx (lopuax cocralure
ayAr4TopHbD( 3aH{Tr.Ifi .

ayArlTopm

coIIpoBolll

Alranof co

HE MEHEE

xMT4>

trATB

cry
coB rpaKTnqo-
uarlof co cTy-

arr.rrr MaT9pv a-

ayAlzropEflMI,I,
conpoBoTAarb

He Me]rlee 2004



6. OIIEHOI{HbIE CPEACTBA AJI-fl TEKYIIIETO KOHTPOJI' YCt
IIPOMEXYTOTIHOfi ATTECTAIII,II4 IIO I4TO|AM OCE

NI4CIIIITIJII4HbI I,I YqEEHO-METONI4IIECKOE OEEC]II
cAMocroqrEJlbHofr pABorbI crylIEHToB

Teryrquft rcourpoJrb ycrleBaeMocrr,r rBJrrercr pacrrpelerenHbiM r,r ocHoBalr Ha
HECKOJIbKI4X COCTABJI'IOIqIX.

1. Pesymramr peft runr-nourpolr.
2. Brrnolsenae flparTrlqecKr,rx za1auuit.
Bonpocu pedmuuz-xoumponn No I
1. Ilipnui .uny.* *.p"nu"crcofi paxerlr ua tseuepy 6nn r"youorl"rr 

".-.ua) ne yuera e coorBercrByroqefi rraarelraruqecrofi lro4elu AaBreFrr{r cBera
6) ouru6xlr B nporpaMMe pacqera rpaeKTopr{lr ,4Br,rxeur.rt
r) sa4a"nar HelpaBr4nbHbrx uavalrurrx yc:ronuft
r) ouru6r<u Bo BpeMeHrr 3anycKa.
2. flpu yueurureHrrr4 B.4Boe rnara r,rHTerpr4poBaHrzr rorrnocrb perueHza OIY
MeroIoM Pyure-KyT rn yreJrr{rr Baercr B

a) 4 pa3a

6) 8 pa:
u) 32 pasa
r) 10 pa:.
3. rlerupexrovevnlrii uero4 Pynre-Kyrru npuroleH IJrr pelreunr O.{Y
a) romxo nepBoro [oprAKa
6) romro Broporo [oprAKa
n) rolrro rrerBeproro nopraKa
r) rrc6oro [oprAKa.
4, fiana 4x4 Marpuua, y noropoft orJr\4qubr or Hylrr roJ]bKo eneueutu A[1,2]=1, t t- 1

A[3,4]=1, A[4,4]=l. Kaxofi us Hurtenepeqv creHnbrx BexropoB ru|rergr ee
nerr:opolr?
a) [0,1,0,1]
6) [1,1,1,1]
n) [0,0,1,1]
r) [0,0,1,-1].
5. fur npune4eur4r cr4MMerpurrHoft 4x4 lrarpuqu ( Ar4axoHaJrbHoMy nz4y ruero,4or,r
neo6xo4ulto caeJrarE,

a) 4 Drara
6) 6 lraroe
n) 16 uraron
r) rcoll,rrecrno nafoB 3apanee npeAcKa3arb HeJrb3{,
6. B rr.rerole -flno6lr co6crseHnHe BeKTopEr r4cxoaHoft uarpuqu naxoA{Tcr KaK
^\ ^-^ -4,.-.a) cToJroqr,r MaTpr{qLr, npr,rBeAeHHofr K AEaxoHarLHoMy BrzAy
6) cron6qu uarpr{ubr nnocxoro BparrleHrzt

MaTpI4Uy K Ar,raroHajrBHoMy BrrAy
r) n roronou na4e co6crneuubre BeKTopbr MeroA .flxo6ra He Aaer.
7, Mero4 .flxo6u nprzMeurercr AJrr HaxoxAeHl,lr co6crBeHHLIX 3naqeHr4f
a) cuulrerpu.*t rx Marprrq
6) oproroua,rtubx Marpuu
B.) yHnTapHbrx Marprrq
l) Jrro06lx KBaApaTHbrx MaTpt q.
8, llpu npuee4enuu vcxoAuoft Marpuubr K Arraroua;rbHoMy B.r4Ay c [oMptqbro M
cyMMa Bcex ruarouaJrbH6rx 3JreMeHToB Ha KalKAoM lrare ueroga -fft<o6z
a) vveuuuraercs
6) yneluuueaerca



B ) He fi3MeHrerct
r) ltoxer rax yrraenErrrarrct, Tar I4 yBelrlaqllBarbc.f,.

9. flo cre4yorrytM AaHrrrrM y(0)=2, VQ)=-2, y(-1)=2, y(2)=-4 6rtn nocrpoeu

raronrnt?
a) x^3-x^2+x-2
6) -x^3+2*x^2-5*x+2
r) x^3-2xx^2-3xx+2
r) 5*x^3-7*x+2.
10. IIo c:re4yrou1r.rM AaHHbrM y (0):2, y(I):-2, y(-1)=2, y(2)=-4 rraeroaou
KBa,qparoB 6lr:r rocrpoeu rroJrr.rHoM neproft creneHu. Karoft ug nepeqficJreHnb (
norr4HoMoB Hari6oJree 6rusor (n cMbrcJre Meroaa HauMeHlrrrux rnalpalon) x ntrl
ornery?
a) x+l
6)2*x
n) -2*x+1
r) -x+2.
11. Mero4rr Pyure-Kyrru no cpaBneur.rrc c MeroAaMfi [porHo3a r{ KoppeKrrr4r4
^\ A^ -^^ R. -^-- -, .--a) 6o,ree 6rrcrpr,nru
6) 6oaee rounr,nuu
n) 6onee yro6H6rMt4 fipu rrcMeueHr,rfi ara r,ruTerpr4poBaHr4t

r) 6oree ycrofi qr4BbrMr.r.

12. Karofi r.r3 nepequcreHHbD( Hr.rxe MeroAoB tBJrrercr MeroAoM perrreuvr o66rKuo
Aa(b$epeHrryanbrll,x ypannenufi .

a) rraero4 3eil4err
6) ruero4 Hylrepoea
n) uero4 Cr.runcoHa
r) uero4 Xop4alra.
13. Kaxofi Ir3 [epeql4cJreHHbD( HLIXe Mero,qoB tBJltergt MeroroM BbItIlIcreHI4.g
unT erpanon?
a) nrero4 Pyure-Kyrrrr
6) uero4 Xopgaua
n) uero4 Mrarna
r) MeroA Crarvrucoua.

14. flpu yrrreurueHrrr,r BABoe uara r.ruTerpfipoBanrrr roqHocrb perrrenrag Arr
ypaBHeHr.rfl verupdxrovevuhrM Mero.4oM Pynre-Kyrru yeeJrr4qr.rBaercr B

a) 4 pasa
6) 8 pas

Y) 32 paza
r) 10 pas.

1 5. B uero4ax nporuo3a-Kopper<qrEz $oprrayla 4:rr KoppeKr-u4r{ np4Mer{rercr .uJrt
a) yrouueuraa perueurar 4n$(fepenurraJrbnoro ypaBueur,rr n 4anuofi roir<e, Koropoe
no Soplry,re lrporHo3a
6) anr o6ecneveurir yctofiuznocrr4 BbIqLIcJILITeJrbHoro npoqecca
B) AJI' I43MeHeHrz.,{ Iuafa LlHTerpupoBaHr4t
r)4rff npoBeprrz rrpaBriJlbnocrn nonf{eHI{oto pelreHr4fi
16. Heroropufi onpe4eldnnnil r.lHTerpan 6u:r nuvucleu 4BaxA6r tto N4eroAy
pa3 c rrraroM ft, a nropofi - c lrarotr hl2, Bo cr<o:rlxo pa3 oxuAaercr nolyuum 6on
3HaqeHI{e gTOrO I.IHTefpaJIa BO BTOpOM CJIfrae IIO CpaBHeHrrro c [epBr,rM Cly.raelvr?
a) Y 2 pasa
6)r8pas
Y) n 32 pasa
r) n 1024 pasa.



B o np o c at p eitmuu z-rco ump onn No 2
34anne 1. Haiiru nJrorqaAb Kpyra no uero4y Moure-Kap:ro, [poBeprr rro

BHyrpb Kpym nyreM acrroJrb3oBaHvs, WaBHeHlzfi oKpyxHocrrr. I4cc:re.4onarr
ToqHocrl.r onpeAeJleHar rrJrorqa,qr4 or rl4cra ucnrnasnfi ("nlrcrpelon").

3agauue 2, Hai,nu nJrol{a,qb paBHocropoHHero rpeyroJrbnr.r(a rro Merogy.M
lpoBeprr rrofla,{aHlre BHyrpr TpeyroJrbHrrKa nyreM auanzsa qnera r[zryprr. ],Icon
3aBLtcIrMocrL ToqHocrlr ottpeAereHfis [JrorlaAri or TILIoJIa r4clrblTanufi ("nuctpelon

3alanne 3. Zccre4onat, flpotlecc HaKolJreHr.ir 3epga Ha Hexoropofi l4nllu
cqr4Tajr, qTo nJroTHocTb BeporTHocTr4 p(x.) nofiaAarrr4r oTAeJrbHofo 3epHa Ha 3Ty
or x crlellroqrrM o6pa3oM: npu 0>x>- 1 p(x)=l+x, npr4 1>x>0 p(x)=1-x, npu;r > .l

tr4so6paNarr ynaBrxue 3epHa Kpyxraruv (npr coorBercrByrorqux sna.reHra-rx I'x")
3a4aurae 4. Brrqucrrim ra raso6pa":rzrr, rpaeKToprrro qacr[ru;r Ipfi Harrzqz]t (

cromuoneuuft, npr,rBoArrqrix K r.lsMeueHr4ro HarrpaBJreHr4r ABI4xeHIz{ qacrl4rl6l I{a
npon:no:urr,rfi yro:r (n uurepnale or 0 Ao 2n) 6es a:ueueufls Molyrr cKopocrr4.
loJrr orcyrcrByrcr. Cpe4url gluna npo6era parua L. fipocle4urb rr3MeHeHr4e Bo
cMer{eHr.rs qacrrrrlbr or uaqa,'rtuofi TorrKrl, fiocrpot4n rpaSur sanucnMocrr4 cr\4eul

lpyHKqr{fi oT fiporxeA[rero BpeMeHrr
3aAaHae 5. Ha o4nopo4nyro 6ecKoue.{Hyro riJracrrzH(y roJlqunofi d sAorr,

noror nefirponon. llpu cr:onxuoBeHnri c aroMoM Berr{ecrBa c BeporrHoc,rbro Pl H

florrorqaercs, a c BeporrHocrbro P P2 1! ! 1 ynpyro pacc euBaercfl, [pr4qeM Bce

,{BrrxeHr4r HefiTpona nocre pacce{Hlrr paBHoBeporrHbr. Cpe4urx gmana cno6oAso
payna L.Ilpouo4e.rruporaB TpaeKropr{}.r ABnxenus N = 100 neilrponoo, onpe4
irefirpouor /y'1 rrofJroTuJrocL B IJIacTr,lHKe, cKoJrr,Ko nefirponon N2 oTpa3[J]ocb oT
cItoJIbKo ueftrponon ft fipo no cKBo3b flJracrr4Htcy. Merur orHorleHue L/d or 0,1
BbuIcHI,ITb ero BJrr{rr{r4e Ha suaveuux N1, y'y'2, N3.

3aAauue 6. Buqzclum u r.r3o6pa3rrrb rpaeKroprzro ABr.rxenur sap.rNeHqoii
oAHopoAHoM MaTHI,ITHoM noJre fiplr Hutu'tnv crorr<noseHui.

3aAanue 7. Hapuconarr Kapry cr4JroBbrx truttuit u oKBr4floreHr{riarefi orr a)
3aprAa, pacrroJrolr{eHHoro n rouxe x=0, y:0, 4nyx o4r.rnar(oBEx pa3uotiMeHHbrx

3aAasue 8. Hapuconarl Kapry ctilroB;Ix JnzHrafi nors rporr3BoJrbHoro qrzcJra

pacrroJrolreHubrx B nJrocKocrl4 srpaua cly.ra:iuuir.r o6pa:olr. Irlso6pa^:r.rrl pacnpr;p
fioTeHrluana [poLI3BoJIbHoro qficJla 3apt4oB, pacfioloxeHHbrx B rlJrocKocTu 3KpaHa
(vcflor]'soBarb rlBeroBoe KoArrpoBaHr4e pa3rr,Iqnr,x 3uarleultft noreHqza,ra)

B onpo cut p e fi muu e- xoump ona No 3
1. Teoperuvecroe o6ocnosanrze r\.{ero4a Monre-Kapno r4 efo rpl{MeHerrue B

dusuKe.
2. I4cnom:oeaHue pa3rr.rqHbrx cnoco6os rtr6opxu e uero4e Moure-Kaplo; ux
HE.[OCTATKII.

3, <Darroprr, Blrl{trctuue Ha roqHocrb MoAeJrr.rpoBaHl,tt Susuvecrrzx cacreM MerrJ
Kaono.
4. 3tpQer<rn, cBr3ar{Hbre c KoHeqHocrbro pa3MepoB MoAenr{pyeMbrx crzcreM.
sproAfiqHocTr4.

5. fpanr*mre yc:ronua,
6. Merogrr MoHre-Kapro u luuaMr4rrecKr4e flpoueccbr.
7. Mero4 BpoyHoncr<oft 4uuarrararu.
8. Tpe6onanua r alroprznvrarr.r MM!.
9. Mero4rr uorer<yrirpnofi 4zuavrrlr.
10. 3axon nralrvo4eficraus s MMn.
1 1. Teopux nporer<auux.
12. Auwtus ouru6or< e rr.rerore MK.
13. Kracrepurre anropr4TMbr s laeroae MK.
14. Ilo4nporpavua clyvafturrx,rucel.
15. O6rque cBeAenri.{ o (ba3oBbtx rrepexolax r.i Kpr4Tr,rqecrszx rBJreHvrx.

IH}TE

,10cTb

'e-Kapro,

BATb

>v)- I

IIO 3AB,ICI4'I'

x)=0'

IAftHbIX

JIoBbre

CMEHII

Kapno,

10,

KAK

X naaaer

IIpo6em
CKOJII'KO

Mosre-



27 . Mopenuponxtr4e B Mr.ri{poKaHourrqec(oM ancau6le.
28. A,rropunr Merpanonuca.
29. Cnoco6rr pe aJvrsaur4n Mapxoncrux qenefi.

CPC
1. (Dlonona Ha3r,rBaercr .....
2. Ilorpeuuocrr4 oKpyfneHr4r 3aBricrr or...
3. florperunocru MeroAa -
4. MarelraruqecKat MoAeJrb - .

5, B ocuose vucleuuofi uo4eJr[ rexl{T ...
6.

7.

8.

9.

Aaerraruocm vateMarraqecKofi r4orerfi 3aKnloqaerct B ....
flpanumurrv orlpeAeJreHrieM allropl.trMa rBrrercr ...
Ocnornrnru 3TarraMr{ Br,IqlrcJrrzTe.lrbHoro gKcneorzMeHTa

MeroA .qe:renuq orpe3Ka [o[oJraM perrreHrzs seluueftnlx
cxo.4HTcfi nptr ycnoBr4lz ...

1 0. Brr.rucreHze onpe.4ereHnoro urrrerpaJra Mero4olr Cavnco
TOqHOCTU IIO luaXy.

a I,IMeeT .1.

1 1. Jlznefiiraa rrHTep[oJrrqur (fynrqzz, sagannoft n y::rax [MeeT Br{.! ...
12. Buruveir:r'as rlnTepnorrrlr4s $ylmqrau, sa4auuoft n yslax
13. B ocHone cnlafiu-r'iureploJrrrlt4 r4 Jrexr4T....
14, Cne4yroqee Bbrpaxeur4e olvcbrBaer MeroA ......
15, Mero4 3filepa vuclennoro pe reHr4r OlV aveer........ n
16. C,reayrouee Br,lparxeHue orucbrBaer MeroA ......
17. Cregyrorqee BhrpaxeHr4e onlrcrrBaer MeroA ...... t4HTerpupo
18. Vpannenue flyaccona sBl{ercr ypaBHeHV eM ......
i9. K rar<orrry runy ypaBHeHr4fi B qacrHbrx npor.r3Bo.qubrx oruoclzrcr ypaBHeur4e

renlonpono4noc'fia?
20. K rar<ouy :rany ypanneuuil B qacrHbrx npolr3BoAHbtx orHocr4Tcr )paBuellr4e
21. ToqHocB pacqeroB ua 3BM.
22. Busy wmsalJ:z.{ p$yrbraroB nu.{ucreHzft (naxer Marna6).
23. Merogrr pelrenu.s ne:rzsefi sux ypaaneurafi ,

24. MeroAr,r nr,rqucJreHlit onpeAeJreuuhrx I4HTerpaJroB.
25. I{trrepno:rrqltr OyHKrIr4f .

26. Konevno - pa3Hocrubre Merolbr pelreur.rr Ar,r$$epeuqua,rrqrnrx ypanngHlrii.
Ycrofi uurocrr, pa3HocrHr,Ix cxeM,

27 . Ha'rurr,Hafl:a4aua (sa4ava Koruu), Mero4u peureuxr cucrdu O.{Y.
28. Pelreuue HepgJrrrr.rBr.rcrcKoro ypaBHeHur ABrzxeHI4t.
29. Vuclelulul'l'e MeroAbI perreHr,rn lparuenufi B qacrHbrx [por43BoIHLIx.
30. Merogu perueur.rs ypaBHeHr.rr 4u$$y:rav.
3 1. Mero4rr peueHr,rr ypaBHeHr,re renJronpoBoluocrrz.
32. 9ucnesnr,re uerolbr perreur.ir ypanneuux llyaccoHa rz ypaBHeH us. IIatirtaca.
33. Mero4u pacrlera MarHurnbrx noleft, cosganaeMbrx ocecr,rMMerprzqHbrMr4 Ka

TOOTO-f, HHbIMU MATHI'TAMI,I.

I.iMeeT BnI( .

orv.
TOTTHOCTT4

orv.
oAv.

rrrPfy.



Bonpoctt x tavimy:
l, Amopumrn 3finepa r Pylre - Kyrra. - Oasoraa rpaerroplrr.
2. Ycroft qflsocrr pelreHr4r. (Dr,rnlirnne r.r unrpuuuruue 4Br4xeur4r.

flpurxrznarorqufi u orranKrzsatorluft qeurprr.
3. ,,{nuxeuue saprla MarHurHoM none, B cKpe IeHHbrx oAHopoAnbrx

MA|HI.iTHOM IOJI'X.
4. Curosue nrrHr4l4 grexTprrqecKoro rroirr pa3nr,rx r4croqHlrroB.
5. Cznonrre :rrzHar4 MaxHrzrHoro rroJrr.
6. Ilul;ruu paBHoro noreurlr{aJra AJrr rroJrfl ToqeqHbrx 3apr4or, p{eno:roxe}rHr,rx B

nJIOCKOCTZ.
OTH

7. Curiosrte rI,IHI,rr,r Kax ugonLrHr4lr IIoroKa AJrr aKcrzaJrrHo- cunaMerplrvulx
8. feneparop clyuaftulrx .rncel. Clyra:lnbre qr4cra, c p?Brro

rlJrorHocrbro Beporrnocrr.r. Alropuru nonyqeulrr c:ryvafi Hrx
9. BH.{ucreur.re ruroulaAefi r,rero4ov Moure-Kap:ro,
1 0. Mo4enzponaHr.re croJrrnoBeHzft . Onpe4eleur.re,qJrrrHr,r
1. Her<oroptre 4nHaMr,IqecKr,re MoAeJrIt: ypaBuenlrt

MaTeMaTI4qeCKOfO Ma.f,THIlI(a; )paBHeHur, onllcbrBarorqfi e
rpaBLITarIr4oHHoM nole Coluqa. flpo6:reua rpex rel.

2. 3ara.{a Korrlu g:u o6rrruoneuHrx 4u$OepenurzaJrbulrx
noprrKa. Meroa 3ftnepa.

3. tlerupexrovevurrfi nero4 Pynre-Kyrtr. Toqnoct u
peueuur O,{V.

4, 3agaua o trantrx xone6auurx MexaHr4qecrr4 x crzcreM.

fIJIAHETbI I}

enrii (O[V) n

nnr,rft uprrcA

y3JioB.

HaxoxAenr4r cobcrBeHulrx gHa.reuvft a co6crBenulrx BeKToDoB
Cxo4zuocrr, lreroaa -f, r<o6u.

erpuqHoi

5. Kpurepuv rauecrna nplr6lrExteuzr $ylr<qlri (r<pu.repr.rfi, n
Teii:ropa, r<prlrepaft Merola fi Hrepnonrqur4, Kprrrepr{fi lreroAa EHbIIII4X
MraHfi rr4axcu6rfi Kpr4Tepnfi 9e6ulrena, xprare-plifi nplr6,raNeur.ra c ),

6. I4nreproraqzorurrrfi nolusolr JlarpauNa.
7, tr4urepnonaquountdi nonunolr Hrrcrona Inr paaH
8. Orur6xu uHrepnorsq[onnlD( $opruy.n. 9rtrenue Pyrre.

Hopl'aa-nrHaa ct4creMa ypaBHeuzfi . Tpy4nocru Mero4a Har.rMeH6-
crper4reHrzlr K 6ecKoHe'lHocrlr vucla Ha6:lo4enzft .

10. Meroa HauMegbrrrllx KBaIparoB B cryqae HerliHeftHofi sasr4Qr4Mocrl.r
annpoKcrrMr.rppoulefi Qyllnqun or r4cKoMbrx HeorpeAeJreHHbrx napAMerpoB,
MnorosrcrpelralbHble 3aAaqv.

r,rHTerpI,poBaHr.rr.

12. Merol analrlrraqecxofi 3aMeubr anr BbrBoAa KBaAparypnrrx Sopnayn,12 t\t^-^-I 3. Meroa MoMeHroB IJu Br,rBoAa KBaAparypnux $oprrly:r.
14. Mero4 pa4on Tefilopa 4lx BbrBoAa KBaAparypnux $opiuy:r.
1 5. Mero4 lDa.nona rEgrerpupoBaHr4r 6ucrpo ocqumrnp),rorqux ftynx-uufi .

sopr\ayn ropperquu.
19. MeroA Mvlrsa. Crapronue MeroAhr.

16. Mero4 r.rnrerpupoeanur faycca c nnaBarouriMri y3JraMr4,

17. Brrqucreuue seco6crnesurrx riHTerpa;roB.
18. flpocrefiuraft MeroA rrporno3a rz Koppexrlnu. @oplryntr nporluo:a. Ilepgxo4

Kour.r 4:r.r O.{Y nepnoro [oprAKa K HHrefpalrbHoMy ypaBHelruro aJ[r Br,rBoAa ceMe

equii).

20. Kanouuqecxa-a $opua cucren O,{V uepnoro noprAKa. Mero4 3ftle-pa; ue.rc
nporno3a u KoppeKur4r.r r,r MeroA PyHre-KyrH gr.,r perreHr.ir cu-creM O,.{V nepnoro



25. .flsHue I,r HetBHbIe cxeMbr.

a) ocHoBHafl rtrreparypax:
1. BuquclurelbHbre MeroIrJ. Teoput u
[3rexrpouuufi pec]?c]: Vqe6soe noco6ue
M,: foprvar lfirnrrr. - - Telexov,
IS8N978599 1 203548.htm1.

OI43MATJIIIT. 2012. - huo:

6) AonoruurelrHar Jrureparypa:
1. !L.rc:re H uue MeroAbt KBaHTogoft crarncraru
Kpaca.uau A.B. - M. : @LI3MATJIhT,
ISBN9785922i 12 1 30.html.

xarosrEqecrofi Soprr,te. llepexo4 or OAy Bbrc-ufix creneseft r rauo
yparueuufi flepBoro nopraKa.

21. Ooplrynu uzclennoro .qu$$epenquporariur 14 r.rx BbrBoA MeroaoM
ros<ptpuquenror.

22. ,{u$$epeuu}iarbubre ypaBHeunr Bropofo uopa4ra 6es nepnofi
s xraccuqecKoii 14 Ksaxrosoft rprzsrar<e. Mero4 Hyrraepona.

23. Merog crpem,6u z npocrefiuruft cerouutrfi uero4 IJrs pelreHr4r Jrr4-H
gaAaqfi. IlosrureHlte roqHocrl4 ceroquofo Mero.4a 3a cqer neDexona K 6oJlee
afirlporcr4Marlrir.t rropoii npousno4uofi. PerympHbre r.r Hepery[spHbre y3Jrrr

24. Ilpocreftlree ypaBHerrr4e refiJronpoBoAuocrr.r. Br6op cerru u nra6-
pa3nocrHoi cxeMbr r{ coorBercrByrorqero efi nopr4ra aflflporcr,rMaqv]r.

26. flottsrue o6 anpuopnolr [ccJreAoBaHr4r.i ycrofivunocru u sxoAuMocru
27 . Merogu rrocJreaoBareJrbHofo rzcKJrroqeHr.rr Her.r3BecrHbx I ay cca u
28. flpuveueurze rraero4a Xop4aria K Haxo)r(aeHr4ro o6parHbx Marpr4u.
29. Meroa Xoleuroro.
30. Mero4 npocrofi r.r:repaqrau a Nrero4 3eftAers.
31. Mero4u 6racerqnu, xopA, Hbrororra. Mer:o4 npocroft rareparluu. IIo-

I4TEDAIIfi'X.

32. Meroa Hlroroua gnx peueHas cr4creM uelusefiurx ypanueuafi.
33. MeroAu KoopAr.ruarnoro u rpaAr.ieHrnoro cnycra. OnpaNune

cryrrafrHoro cnycKa.
34. O6ruee nossrue o 3a,4aqax rz MeroAax MareMarllqecKoro llpo

BBItryKJrOe, napaN{eTpuqecKoe, ueloqr4cJreHHoe, AlrHaMr4r{ecKoe IIpo

7. yTIEFHO-METOALITIECKOE I4 I,IH@OPMAIII{OHHOE O
AIICqNTIJII4HbI(MOAYJIfl )

n cpe4e MA
flroxorHuKoa K,3.

2. Mero4u BlrqficJrrzreJrr,Hofi slenrpo4rzuarr.rnnu [3nerrpounblii pecypc] / fp
1

3. JIyNron A.A. Ocrosu Brrqr.rcJrvreJrbHoii dlrsuKz lSnerrponnuft
MeroAuqecKoe noco6ue/ JlyNron A.A., Cenl4ren B.tr4.- 3lerrpou.
C116.: Poccuficxufi rocy4apcrneuurrfi ne4arorzqecruii yHr.iBepcr4Ter
2013.- 105 c.- Pexuu Aocry a: http://www.iprbookshop.rui22560.- 3EC

[3:rerrponuufi pecypcl /
2010.

2. "r{zclennlre MeroA;r perrreHvq saaau an$Qysuu: Mero4. yKa3aHvA
npaKrr.rxyMy no Kypcy "Vpanueuur Marevaru.recxoil drsuKu" f3nerrpo
K.B. - M.: tr4s4arelrcrno MfTY r.iu. H.3. Bavuaua. 2009.' -
booVbauman 0434.htm1.
3. Marelrarura, (oMflbrorep, [porHo3 nororbr 14 Apyfr{e crleHapr4rl

[3renrpouuuft pecypc] / lopar.tr B.A. - M. : O.
httpllur v. stud entlibrary.rr"r/book/ ISBN97 8 5 922 1 1 1 3 00.html.
n) neprao4uvecx fie v3 Aanvri
1. www.ufh.ru;.
2. http ://crn.ics.org,n:/ipulualllpase/crrninlb/
3. http ://cyberleninka.ru/j oumal/n/matematicheskie-struktury-imodelirovanie

[paKTr4Ka

4la nyson /
2013.



B) r.rHrepHer-pecypcbr
1, wwlv.exponenta.r'rL
2. http://nanorl-.m/scielce.aspx?cat id=4353
3. hLtp://math.sernestr.ru/sroupAallplitgfg&gd.php.

8. MATEPI{AJIbHO-TEXHI{qECKOEO

f rpenonasanuer".",,",,",#;.Tr#*r#li,ffJ#I#/""
u KoMlbloTepHbx cnMyJUr4ir,r, qTo ooecneu{BaeTc.fi npoBeAeHI4eM 3aIlrlfil4
rrrymnzirre4nfinrnr.r o6opyAonaauen ayauroplrrx raSeaprt OU|IM (ay,q. 420-3,

,.ftr o6ecneuenr4s [poBeAeHl,rr flpaKTI.IqecKI4x pa6ot ulraetorc.l

naSeapu OUIIM (.ria6. 511-3, ra6. 100-3).

.ftx o6ecnevenr4r [poBeAenr4r :ra6opaT opnrx pa6or uuerorcx
yre6no-nayrnne ta5oparopuu, o6opyaonanuble coBpeMeHHBIM

107 a-3 , 419-3 , 123-3) u fiaxeroM rpr4KJraAHbrx nporparr,ru Matlab.
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