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ocBoeHLIr Ar4crIr4nJII{Hr,r (

'BJI'IIOTC':HayqHble 14

E 3HAIIT4fi I4

ecKr4e 3a,uaqfi B o6racrH
TOqKII

(ff3brKe

TI,IIIOB

weHr4e coopMyJrrrpoBarr,

ecKr4x MoAeJreft);

MoAenefi Sr-rsuuecroro
Su:uru, yMeHr4r araJrrr3r4po

TOqKII 3peHzr.

u3y.te H un o uc wunn uHbt :
1) MJIEHIIE C KJIACCI4OI,IKAUI,I

I]por,r3Bo Tr,rfiaMra fpauv rrurx yclorufi,
Anfr $usnvecrux npoqeccoB,

trBJIEHI4'. BOJIHOBbIE II
C KJIACCIqECKI4MI,I

KOHKpeTHBTX MareMarr,rqecKofi drzgnru rzg

3\ e Ir oBJIa,qeHIre
coBpeM qI4CJIEHH6IMII METO,IIAMII C

[ucqz4nrEua rBJrrercr o4llofi us
Ar4cur.rrrJrrzH, orrpeAeJUrrorqnx ypoBeHb
cneqriaJrficra B o6lacr:a uanorexuolorzft u

2. MECTO NII
lracqunnuna <Mero.qr,r MareMarrrsecro

OIIOII Hanpasrellr4r rrorroroBru 28,04.01
nporpaMMe "I4nNeuepuo-$r.r3r.rrrecKr4e

B nporlecce ee r.r3freHr,rr Ecrt
Bbrcrrrefr MareMa.Tr4KI4, rax nextopnrrft aualus,
noJryrreHHbre r4Mr.r nptr u3y.t]ell|'I'Id .q{cqrznJrr,rH6r
Hayrrurrx r,rccJre,qoBaHrzrx>. B csorc
Mo,{eJrr4poBaHrrr> o6ecneqzsaer 6asonrrft ypo
HauocrlcreMlr B Texnr.rKe u rexnolorunx>. <T
(Jla3epHBre Mr.rKpo- 14 HaHoTexHoJroftrfi)) I4

pa.MKax r{3freHr.rr AaHHof Ar,rcqurrJrr4Hbr,
xna,ruSur<aquonnofi pa6ortr.

3, KOMIIETEHUI4II OFYqAIO
OCBOEHI,Ifl,tII4

IIK-3 cnoco6nocrrlo K npoBeAeHrrro ir3M
3alaIIHotr Mero.4lrKe,

B pesylrrare ocBoeular Ar.rcrlunnnsrr o6
pesynrrarrr o6pa3oBaHr.rr :

1). 3uaru: a,qercarHbre coBpeMeHHoMy
r{ccJreAoBarrur Anr MoAeJrnpoBarruff
MrrKpocr{creMuoil rexlura. (lIK-3).

2)" Vnerr: flpr.rMeurrE 3uaHris
HalK rr MareMarrzxlr e o6racrk
MIrKpocucreMfroft rexnrzr<u. (fIK-3).

2)o

1. TIEJII,I OCBO AI4CIII4TIJII4HI,I
) Mero.urr Nrarerr.raruqecr<oro rrao,uenuponaHlrg

rro3BoJrrrotqux aHaJrr43IIpoBaTb ecTecTBeHHo
Ir HaHo cr4creMHofi TexHEKu c uareuarvqeciroft
cTBeHHyIO 3aAaqy Ha MaTeMaT rrecKoM t3bl(e

ypazneuuft r.rJru Ha r36rxe Aplrlrx
3HaHLrfr v HaBbrKoB perrreHr,rr u uccJreAoBarrufi
TexHrrqecKofo flpoqecca, perxeHr.rr 3a,qaq

rr r4lrTepnperrrpoBaTb rioJrrreHHbre pe3yJrbraTbr

MeroAoB 4u$@epenquanrnrx ypanueuuil
e cocrallrrb KpaeBrre 3aAarrv rt sagaun Koiru

Taxrrx KaK renloo6uen, lraccoo6naeuurre,
npoqecc6r;

IZ METOAAMI,I AHAJII,ITIIqCCKOTO DEIIIEHI,I'
o6racroi rbraguru rz rexnuru:

perrreHu.fi 4uQQepeuqrEanrnlrx yparueurzft
KOMIIbIOTEDA II KOMIILIOTEDHbIX

rr [p[I{JIa,4Hbrx MATEMATI4qECKI,IX

coBpeMeHHofooHarlHofi rroilroroBKH
cTeMHofi TexHr4Kr.r.

B CTPYKTYPE OTIOII BO
MoAeJrrrpoBaHr4r) orHocr{Tcr n 6a-goeoft qacru

OfI,II4 II MI,IKPOCI4CTEMHA' TEXHI,IKD) TIO

n nanoran4yc:rpuu".

6agosrre 3Harrur cryAeHToB B Tarr{x o6aacr.sx

Qlpepeuqra:rrnoe r.r r.iHTerpaJ]buoe rlcqr.rcJreuue,
(MareMarr4Ka), <Kolrnrrorepnrre rexHoJror[rr B

Avat\rfirrr4na <Mero,{rr MareMarr4rrecroro
Ll3yrenrzr MareprraJra AI{cqulJu4H: <Mur<po- u

onorHlr npov3BoAcTBa Mr,rKpo- r,r HaHoc.l4cTeM)).

Hr4Ka). JHaHr4S r.r )'I{eHtrr, fiorylreHHbre B

06rrr, npr4Meueubr Ar.f Hanr,rcauur ntrnycr<uoil

OOPMI4PYEMI,IE B PESYJIbTATE
(MOAyJrfl)

u LtccJreAoBanrrr pa3Jrrrqur,rx o6rerton no

AOJTXeH IeMOHCTpT4pOBaTE CJre,qlTOIIIUe

3HaHLrii Mero,qfir<Il r]suepeHnI

;pannenuft u:rn

MaTepLIaJIOB IA KOMIOHeHTOB

II METOALI

HAHO- I,I

ocH noroxeH fi, 3axoHoB 14 MeroAoB ecrecrBeHHhlx
M MATEPI4AJIOB I4 KOMNOHEHTOB HAHO- I,I



3). : SHAHI4'MI,I OCHOBH}IX 3aKOHOB II MeTOAOB eCTeCTBeHH6IX Ha]'K r.{

B o6racT[ Mo,qeJrrrpoBarrfi{ B II KOMIIOHCHTOB HAHO- I,I MI4(POCI4CTEMHOft
TCXHI,IKI4.

4. CTPYKTYPA I4 CO Ar{cqrrIlJrr,rHbr (MoAyJrfl )
o6 TpyIoeMKocTB Arrcumurr4Hbr 5 :auernrx e4r.tuuq, 1t0* uacon.

KYPCA

"llexqur 1. Bne4enrze n uero4lr oro MoAenvpoBaHr4r,
Jlercqr.rr 2. Trznrr uoAeneii. Oco6ennocrra o.qerefi Ma,ropa3Mepnbrx crrcreM,

"llercqq.s 3. Heroroprre r<JraccuqecKlre llprlrax u o6paruax sa4ava Ko[t4.
Kanonraqecr<rzft aacalr6nr.Jlexqlrn 4. Mero4 rraoner<ylapnofi

Jlexqur 5. Monexynapnaa 4[HaMr4Ka rrpI,r
Jlercqur 6, Bpol.noucrax 4r,ruaMlrKa.

"llerquR 7. Merogu Monre-Kapro Ar{ our.rqecKoro aHcau6ns.
Jlexrlr.rs 8. floHsrffe ra r\4o,[err.r ro xaoca. Mo,{enr.r Cunepreruru.
Jlenqun 9. (Doplrrzponaurze crpyKryp. Colurourr.

IIP 3AHflTII'I
Ilpaxr. 1. Knaccraqecrca{ gaAalra rapMo n asfapMoHr{qecKoro ocqr4JiJltTopa.
Ilparr. 2. Ksasroso-MexaHr4rrecrr,re Mo SJreKTpOHa B KOH.4eHCrrpOBaHH6D( Cpe.qax,
llpaxr, 3. Mo4elr,rponaurle rnreEzfi
Ilpaxr. 4. Mo4e:rr.rponauae $asonrx

Henraueitnoe ypaluenrze rerrJronpoBoAHocrra.

Ilpanr. 5. MoAenn aronnofi
o,qoB,

CrpyrT ypuue uoAeru KJracrepoB.
Ilparr. 6. Marelrarlrqecr<ue MoAenrr 4rz(p@ysuouuoro repeHoca.

XAOTAqECKIZX CIICTEM.Ilpaxr. 7. Ilprztvreprr 4r.rcr<perrr6rx 14

xaorliqecKux cucrerra. 5rz(pypraquu.
crpyKTyp, Carrooprauusaqur.

OMIIbIOTEPHbIfr TIPAKTIIKYM)

ocTorHHbx TeMrrepaTlpe 14 .qaBJleHr,rr4

PasAer

O6rerra
yre6uofi

c npLMeHeHr4eM

I,IHTeparur,rBH6rx

MeTO,4OB

(n uacax / %o)

@opurr rery{ero
KOHTpOI.f,

ycIIeBaeMocTIt
(no uedennu
ceuecmpa),

Sopua
npoMexyroqHoi

aTTecTaIIUA
(no ceuecmpaaQ

Ilpanr. 8. Mero4u pacvdra

oro aToMa.



JIa6. pa6. 3. Mnorosnerrponr{bre aroMbr.
JIa6, pp6. 4. IoreHqua;ru nsaurrao4eficrn

"lla6" pp6. 5. Mo4elnponaufie crrcreM Ms
JIa6. p!6. 6. Mo4eluponanue npoqecca c

JIa6, pV6, 7, Llcurcnotauue 6u$yprauu

flpoqecce
paboroft c

ayArrropHbrx
Byr M flpoqecce IIpu

EOpMr4pOB,UII,If, rr pa3Br.rTr.rt

VAem nec sau.rruft, flpoBoArrMrrx B

MOAEJIIIPO rrcno Jrb3)iroTcr cJreA)'Iorque
C II3JIOXEHIICM

MOAeJrr{po MareMarurlecKl4x noHtrl4ii,
ON}ICAHI,IEM ,uoKanaTeJIbCTBOM HaUoOIee

Apyf c ApyfoM;

fioHtrl.Ifi , rz3yrraeMbrx B

Apyr c Ha nprzMeprx r4 3aAaqax;

qacTtM
roB6r reHHofi cJroxHocrrt

- caMocrorrenruax pa6ora no
MareMarrlqecKrrx nouttufr, r43)rqaeM6rx B

caMocTorTeJrLHofo yMeHr.rr AoKa36rBaT6
o6cyrr4enrae npo4enanuofi pa6orrr no npeur

- caMocrotreJnna.r pa6or:a no BBItroJrH
pa|3,{eJiaM lrrcqurrJrr{Hr,r ;

- ctlMocTotTeJlt'uas Da6ota o B.brrl

JraoopaToprrbM 3aHrTr.rrM no ocHoBHEIM
I4syrcuue Kypca <MeroAn

r,rcnoJrL3oBaHv e KoM[broTepoB c ,qocTyIIoM B

ocyqecTBJrreTcr Aocry[ K pecypcaM
qaraJrbuoro 3aJra 6ra6:ruorerlr. Brrnonlr
IICIIOJIL3OBaIIUe KOMnbIOTepHbX KJIaCCOB C

aHaJrrr3a 3aAaq c rzcnor*osanr,reM 3BM.
I4syreune rypca <Mero4n

HA 3aIrflTld.qx c Be,qyulr4Mrl cnerlr4aJrrrcTaMrl
<(Dynrquona.nrHttit asastug a cro lpr.rJroxeHr.rr>.

6. OTIEHOTTHbIE CPE.TICTBA nJrg
TIPOMEXYTOTIHOfr A

.4IICUI4IIJII{HbI I,I YqEBH
CAMOCTO

a) nonpocrr peftruur-rourpo,ra:
Pefrmuae-xoampont I
Bonooc 1.

1) Sleuenrorr.r crrcreMbr na-:r,tnaerca: a)
HeAerr4Mtur qacr6 crrcreMrr; n) vacrr
,qeftcrBueM; r) no4clrcrelra, B cocral xoropoft ne oArT lpyrv e rroAc[cTeMbr.

5. OEPA3OBA
KOMIETEHTHOCTHOTO TO,trXO

Mr4Kpor{acTr4u,

Ir{OreryrxpHofi ruiHaMr.rru4.
HaHOKJTaoTepOB

uepexoAoB B,{IrcKpeTHbD( Cr.rcTeMax.

HbIE TEXHOJIOTUII
flpeAycMarpzBaer lzcnoJll3oBanrze n yre6uolr

II lrlrTepaKTrrBHbrx (popM gansrl,Ift B coqerauuu c eneaygzropuofi
HaJrbHrrx HarbrKon o6yvarorqzxcr.

Qopuax, cocralJrrer He MeHee 30%

AzcrlunJrr4Hbr <Mero.urr MareMarl4qecKoro
pMbr npoBeAeHr4 s. 3 aHsruir :

fioro)KeHr.rft r4 Mero.4oB MareMarfiqec(oro
B par{Kax,qucqfiflJrr4ubr, noApobur,nr

cnoftcrs 3Trzx MareMarr4qecxrzx nonqruft n rax

KI4e 3AHATUfl C OOJIee [oApooHr,IM r43yrreHr4eM ocHoBHLIX cBoficrB
,qlIcIII4IIJlItHbI, BBUICHoHITeM IZX B3aUMOCBt3efi

I4 KOJIJIEKTIIBHbIE KO TA'J'AL| C aKTr,rBHbIM WaCTr4eM
fo MaTepuana ,qucrIr4[II,IHbr rt

HeKoropbrx csoficrn HeKoropr,x
PAMKAX AIZCUUIIJII,IHbI, C IIEJIbIO PA3BIITIIfr

yTBepx,qeHrrr u nocJre.qlTor{ee
tr KoJlreKTHBHbrx KoHcynbraUu R;

LrnArzBr4,qy:IJrrubrx se.4;aHnft no ocHoBHEIM

,qoMarrrHr4x sa4aur,rfi K nparTuqecrr.rM r4

AI4CIIIIIIJIIIHI'I.
ro MoAerr,rpoBarrr{f,)) [peAycMaTprzBaeT
. llpr nouorqn KoMnlrorepoB, B qacrHocrr,r,

6u6nuorer<u BllV, raranora rr gJreKTpouuoro
[paKTr4rlecKux pa6or npelycMarpuBaer

Mathlab, AJrr rroJryqeHr.rr oflrrra rrrzcJreHHoro

ro MoAeJrrrpoBaHu.f,) npeAycMaTpr.rBaeT BcTpeqII
<((DL3IiKa LI [pLIKJIaIHa{ MareMarljKa> u

KOHTPOJI'I YCIIEBAEMOCTI4.
AIII4I4 IIO I4TOTAM OCBOEHI,Ig

ATIqECKOE OEECIIEqEHI4E
lz pasorsr cTynEHToB.

crrcTeMbr, r4Meroqaf, JIoKaJrBHyrO r{etrb; 6)
OTIIICEIBAEMA' SJIEMEHTAPHbIM MATEMATUIIECKIZM

o6yuarorquxc.a
no 3a,qarraM



aHaJloroBbIX

BpeMeHr,r.

2) ecTlrTeJib odT,eKTa-Opfi naHana, ,qJrfi noJrr{eHr,rf, r4HoopMaqur4 06
opufr.rHaJre,

3) Auanoro
: a) uo4enrro; 6) B) aHaJroroM; r) sauymxofi.

MO.{eJrr4 OCHOBa}rbr Ha: a) cxo MATCMATUqECKIIX ONI4CAHI,Ift O6SEKTA I,I MONEII4:

Qusuvecrofi flpupoAe rrpo B oobeKTe LI B MoAeJrr.r; B ) I4clorBoBaHr4H
r4HTerpajrbHbrx Mr,rKpocxeM; r) Mo ,4UHaMr4Kr4 [pOTeKaIIfit [pOUeCCa BO

4) MOAeJTL, 3aKJIIOq:UOIqeeCt B rryBcTBr4TeJrbHocTH pe3yJrbTaTa K Ii3MeHeHUrM ee
Ha36rBaeTCr: a) ; 6) pea:rracruvuocrr,ro; n) ro.lrocrrro; r)

c cocpe.qoTorIeHHErMI,I Ha3rrBaercr: a) uo4enr, napaMerpbr roropofi
nocrpoenHa"f, 6eg racnollgonan[fl napaMerpoBBHyrp[ rrepHoro rur.rra; 6) lro

COCTO'HI,I';

MOAeJrb, raM

Bonpoc 2.

J MOAeJIB, napal\.reTphr KOTOpofi 3aBIzCrT OT npooTparrcTBennrx noop4znar; r)
o4rnn nxo4noft ra o.qr,rn BbD( [apaMeTp.

1) MHO)(ECTBO KAqCCTBCEHbIX npr.rHrlr{na Bopua-Onnenreftrr,repa.
Kar<as us 6lrrzxe scero x ,4eftcrgzrellH
a)B npra6luxeuur gJreKTpoH B noJre Heno.qBl4xHoro rApa, a rApo - B rrone
HenoABlrxHoFo gJrerTpoHa; 6) Kunerll'recrcar eprfir rAep I{ rlx [oTeHrI[aJIbHat SHeprlar B floJre
gJIer(TpOHOB Hoqno Marbr; r) Ecriu I43Morreuur 3reKTpouHofi toruonofi Qyur<quu

TO B TIOJTHOM TaMI4IbTOHIIaHS KOOpAZHaTEI
KOOp,{r.rHaT rAep npaKTfiqecKrz He 3aTparr.rBaeT

Ha36lBaercr: a) Oruorrrenne paccrorrrr4r MexAy
coce.qHr.rMrz 9JreKTpoHHhIMt4 )?OBHrMr,r K
naz6onrruefi qacrorrr r<one6aurajt rAep K

ocHoBuoro cocrorHr4r; 6) Oruourenue

ypoBnrMa; n) Ornolreuue uaccbr DJreKTpoHoB K rAepnofo ocroBa MoJreKyJrrr; r) Ornolrenne
gHeprulr n:azuo4eftcrnn_r gJreKTpoHoB npyr c K gHepffirr 3JIeKTpOHa B nOJIe rApa.
3. 9ro Hasrrsaercs op6ura;rrro s Ksarrosoft ? a) Klaccuuecrar rpaeKTopr.rf, 3JreKTpoHa B
MoreKyJre; 6) Pacnpe4enenrze enercrponuoft
BoruoBas Qynrqur; r) O4noenexrponFrar BoJrH

ocrra B MoreKyle; n) MuorosJleKTpoHHarr

Qyurqzx.
4. Ha6op cnrau-op6uraneff us coo6pa(enaft nn6raparor: a) Opronoprrauponaunma; 6)

rrJrorHocr6; r) He optonoprraupoBar{HbrM.Oproronantuuu; n) MuuuuusrzpyourrM
5, Cnonrrco pa3Jrr.rqnr,rx cr .rHoBBD( cocro.suufi
25 -1; n) 25; r) S.

Pefrmunz-xoampont 2

6rrrr y vacr:r.rqrr co c[rrHoM S? a) 2S+1; 6)

1, -f,srxercg rur npn6luxeHue epa pa3noBlrAnocrrro agua6arrEqecroro
npu6nraxenraa, rfro raroe a4za6aruuecrcoe ? lloueuy B pa3u;rx o6lacux Srzauxu
pa3Hbre fipoqecc6l MofyT Ha36IBaTb
IIpoqeccfi?

r{ro o6qero Bo Bcex ag.uaflettnqecxux

Metog Xaprpra-(Dor<4 n orrr-rrrI,re or Xaprpu, yqrrrrrBaer: a) crzuuerpravnoc'ru
BCe BO3MOXHEIe BI.IAbI

noffrosofi Oynxquu

uerrpouuofi soruosofi Synrcqr.ua orHocrzreJlbH rlepecrarroBor uacruq; 6)
MexsJreKTpoHHbrx nsar.ruogeftcmzfi; n) ener<rpoHuoit
oTHO CrrTeJrrr{o nepecTaHoBoK rracruq; r) rAep B [oJre sJreKTpoHoB.
2. Kaxue cnoftcrsa N{oreryJr onpeAeJrrrorct ee .r.{ep? Kan er:n cnoficrna

ycTor,

5) Mo

ucflolr63]aloTor Ha npaKTuKe npr4 uccJreAoBaHr4r4
B lrolercyne BoAopoAa gJreKTpoHHar fiJrorHocrb

Cra.,rxpuoe npor43BeAeHte 4e;a< nomronrx $yr
orlrr{qarour[xor rpeux op6uranrlrra, panuo: a) 1;

MexAy coceAHlrMrr gJreKTpoHHbrMu

I
_5rApaMr4 Irpr4HrrMaeT 3HaqeHv e: a) HyreBoe;

3TOM I4MEET

OTHOI]IEHIIE

on ncbrBaeMl,rx AerepMfiHaHTaMr.r Clerepa z

6) Henylenoe, u flprz eroM r.rMeer Jro Mr4HrlMyM; n) Henynenoe, u npn
ralrleer mo 6a;rrnrrft Iraarculr.rlnt.roKa.,'rbHbril MaKcuuyrrl; r) Heuylenoe, v upr,r sro

3. Bupa.:ure ycJroBrre npnMeHrrMocrrr Eopua-OnnenrefiMepa qepe3
Maccbr SJreKTpoHa 14 tAepHofo ocToBa MoJreKyJr6r. (flprzro4noe 4nr uo4enuponaarax).

1/3; n) 1/9; r) 0.



BO3MOXHOCTb rrpe.{cTaBJreHl,It BoJrHoBofi qpyuxquu n au,qe
op6uraneft. BcerAa ln raxoe ener .re AOSI\4OXIHO?

Ypannenue -(Doxa .f, nrserc-f, EHTerDo- npuqeM uHTefparbrrEre qJreHbr
B 3AIII4CI4 ToHr{aFa cnasanrr: a) c enepnreft 3JreKTpoHoB; 6) c nonnofi

ofi rueprueft eaerrpouon; n) ottzurKr4BaulreM r,r o6rr,rennrnvr
B3ar4MO,qefi r) o6lrennrna nsazrvr
5, Kax MHOrOSJreKTpOHrrbre BoJrHo Qyurqun vepes cnuu-op6uralu? O6lagaer lz
cocTorHIre, Barrlrz, onpe4eneunofi nomtoro cnusa?

a) Mero,q cal\4oconlacoBaHlrot o noJrr;ocnosoft rr,rero,qa Xapr:pu-(Dora
npu6nr,rNeuue;n) Maroft cKopocrl,I ABr4xeHr,rr SJreKrpoHoB;

pa3lll{ql.IMbrx rlacTlIu.

3.
1. Hason[re ocnoBrloe rbuguqecroe npeAloJr e, Jrexaqee B ocHoBe reoprzra Symquouana
SreKTpoHHOfr IIJIOTHOCTI.I.

flo.reuy, n or nonnoft @oroucrcoft MoJreKyJl.rpHbre r4uTefpaJrbr neo6xoguuo
BLIqIzCJITTI TpJILTO O.q[U pa3?

OcEosHHM $arropolr, o6aeruarorquv iraxo
gHepreTr.rqecsux c[eKTpoB B Kpr4CTaJrIax, rBllre a) norrlIafl HenoABr4xHocTb aTOMHbX OCTOBOB:

greKTponnrrx BoJrHoBbrx elrrrrlnii u

neprzoAuquocrb; r) uaruvae rpaHr.rq.
or rlpa B Mo.qeJrr4 Tolraca-@eprrara: a)

6nr.rgrzx r xapy; 6) Aaer npaBrjJrru;re
pe3yJII'TaTBI I.rCKIIOrrr4TeIbHo AJrr rIHepTHbx ; B) Aaer no4o6nrre Kaprr4Hbr pacnpe,qeJreHrrt
3neKTpoHHof rrJrorHocrr.r IJrr Bcex arouon; r)
IIOHOB.

rlprzHurr[]raJr6Ho He MoxeT 6BrTb IIpoBeAeH ,qrt

2. Karconrr Kpr-rrepr4r.I npl4MeHr4Mocrrl Mero Torraaca-@eptrn? Ha naxzx pasororHr.rrx or
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o[r4caHr4rl: a) lruorouacrr,rqHbrx cr4creM;
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