
MuuncrepcrBo HayKr{ rr Bbrcrrrero o
(De4epanrHoe rocyAapcreeHuoe 610A

BbICIlefo o
<<B.na4uuupcrcuft rocyAa

I{MeHr{ A"nerccaugpa IpuropbeBr{rra u
(B.rrIY)

PAEOqAfl fIpoIpAMMA AIICTUI4ITJII4HLI

TU

Sznon
'201,9 ..

0}I'Eratrp aB JreHIre r oAroroB Krr : 0 1 .0 4 .02 flpvl rla4uar MareMarr4Ka z ran$ opnr arr.r Ka

lrposu*ilporpaMMa 
''oAroroeKu: 

MareMarr4qecKoe MOAen[poBaHae

ly'p on eur Bbrcrrero o6p ar on auus : Marr4crp ary pa

(Doprua o6yuenun: oqHa.f,

CeMecrp Tpy4oerraxocrr
sa\, er,/ \ac.

JIexqrzn,
qac.

Ilparcruv.
3aHfl't145,

utn

JIa6opar.
pa6ortr,

qac.

CPC,
qac.

@oprraa nporvrr

aTrecTi
(erc:alreu/tilv

o uelrK

KyTOr{HC

II{I,I
,l/3a.tet
ri)

n

2 ,1 144 l8 l8 i0B 3a.rer c o eHKOLI

I4roro 4/144 t8 18 108 3aqer c o t{KoIl

Bmaur,rup2079



I

l

1. IIEJII,I OCBOE
I-{elrnru ocBoeHH{ 1:r4cr\HrnuHrr <Marelr

'rexsolorufi) sBr.sercr Soprr,ruponaHr4e y cryAeHroB
MoAerr4poBaHu.s vt o6yueHze rrpr4MeHeHr4ro c
N{OAenr{poBaHr{r npoqeccoB, p€l3BrrBaK)rrlr4xcf, B

r\4aTeMaTr{qecKofo MoAenupoBaHr4.s B npHKJraAH
oco6eHsocuM reppr{Topzfi, xoropa_r rpe6yer eusy

Haz6olee e$QexrunnbrMv AnJr 3rrrx 3

orzcreMbr (f[IC), ilo3Bon.rilorqae rpoBoALrrb MoAe
h4ecrHocrlr, a raruKe aBToMarH3r4poBarb paftoHupona
o6lreH AaHHbIMI{ MexAy L{crIoJIb3oBaHHbrMr{ MoAeJuMr.r vt IMC .rrBJrrercr /lByr{alpaBJreuilr6,r. 34ecs,
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HaeaJlbHblc yonoBl4fl An{ MoAenH, B llacrHocrl,I, KoopAHHarbI rrccreAyeMblx o6terton, r

lloJIyqeHIlI ns fLIC. B ceorc oqepeAb, fI4C oro6poxaror pe3ynbrarbr MoAeJrvpoBaHr{r.

[aHuoe cBt3bIBaHHe MareMaruqecKrrx MoAeJrefi c fI4C yxe ,{ocraror{Ho xoproilo p
l'I coorBercrBylolllue rexHoJlortru rxupoKo pacnpocrpaHeHbr, O4naxo,, cyilIecrByer rror
I4HcrpyMeHTapEvt AIrfl TaKoro cB.tr3brBaHr4s wo4elefi u ILIC, o6laAarouleM pac11tupreMool
IrpLrB.[3aHHoro K KoHKperHofi lro4elu ulntu rcoHxperuoil reorpa$uuecr<off reppzropull.

3agauvt AprcrlunJrHHbr :

Aarb ocHoBbr MareMarr{qecxoft reopuu fI,{C;
Aarb ocHoBbr rexHoJrorprfr cozaauut quQpontrx rapr
QoplruponaHl4e HaBbIKoB nocrpoeHufl npocrpaHcrBeHHbrx ruo4e:refi, san6olee [oJrHo o
rpe6onauurM rrocraBJreuuofi sa4avz;
r,ByqeHr4e cnoco6os peam,Barlr,ru fI4C s Br.rAe rrporpaMM Anr 3BM;
npuo6pereulre HaBbIKoB nJIaHI4poBaHu.fl oKc[epHMeHToB lr o6pa6orxn ?rx pe3ynbraroB c rrp
fVIC.

2. MECTO AI,ICq[ilJrLIHbI B CTpyKTypE OIIOII BrO
.{ucqunlzna <MareuaruqecKoe MoAenvpoBaHr4e c r4cnoJrb3oBaHrzeM lll4C-rr

c)THoczrc.q x o6.flsaremHofi qacrlI, Sopuupyervrofi yvacruuxaruu o6pasoBareJrbHbrx ornouJerrt
fdrlcqrznnuuu (uo4ynn) yue6Horo rrJraHa.

)[4syueuue 4annofi Aprcuprnnnnbl rlpoxoArlr Bo BTopoM oeMecrpe H orrupaero.fl Ha tr
pl3yqeHl'Iq AI{O{HIJII4H <HenpeptrnHble MareMarr{qecKze MoAeJru)), <I4Hrellex1ya-ntutrI anal
, a raKxe AI4cIIIIIJIVH 6axuanpnata, pa3Br4Barorqr4x o6rqenpo$e)cArioHzurbHHe Kot
orHoc.srll4ecq K V|CH 010000,020000,090000. Ha6op raKr,rx AHorIrarnHH 3aBncr,rr or r
flporpaMMbl 6arcataspuara, paHee ocsoeuuoft cryAeHToM. flpravepavz lel-arorcr: <I4Hr[
<tBaglt f{auustxl>, <{zclenHrre Me'roAbr), <BsrquclzreJrbHar Mar-eMarr4Ka). <<I4rrm
NroAeJrrzpoBaHr{e)) 14 Ap.

3. TIJIAHIIPYEMbIE
IlnaHrapyenrbre pe3yJrbrarbr

E cnoJrb3orlanuerr.r fI4C-rexuolorufi>.

PE3 yJrb TATbr oEyrlEHr4fl llo AI4CTI jUnJtl
o5yueuux rro AacrlunJrrzne <MareMarrrr{ecKoe i\roAe,rl
cooTHeceHHble c IIJIaHT{pyeMbIMI4 p e3ynbTaTaM I4 OCB O eH

'rYr 6

pa6orz

6Hocr
o, T,e'

MEHEH

iHOJIOII

i 6noxa

)3ynbTa

3 AaHHh
rreTeHu

)Hr(perr

[]MaTr4I(

:IIE
poBaHh

rs OIIO

arc

IE

\r4

fi
B

W

tI
Kol QoprurupyeMbrx

rolrue'renqr.,ril
Vponeur
OCBOEHI4,'I

KOMNETEHIIII14

Ihauupyeruue pe3yJrbrarr,r o 6yveunr rro Ar4c4.rnJr r.r

xap aKrepr.r3yrorurre 3ranbr $ opurap oaa nlr,rr KoMrrere lrquil (n
ocBoeH Hf rorraleTeH uuu)

'Ka3aTeI

K)

I 2 3
OIIK-1
Cnoco6uocrr
perrraTB

aKryaJrbHbre 3a4al{v

Qyn4aueHranruofi
u npuxla4uofi
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3uarr:

coBpeMeHHbre lpo6leurr Qyuganreurallnofi u [przrKJ]a.u
MaTeMaTr4Kr,r U nHQopMaTr4Kr4 14 IOAXOAbT K r.IX pellrQHrll]{

Vlrerr:
au6nparr I4 I4crIoJIb3oBarr a4exebrHble uoc.r'aBJIel{H(
MeroAbr ee pelreHl{fl, B ToM rrzcre He,]paAr4qu
fi crronb3ylour4e MexAr4 cut4nnuuapHbre 3 HaHr4r.

Braaerr:
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OIIK-2
Cnoco6nocrt
coBeprxeHoTBOBaTb

14 peaJrr{3oBbrBaTb

HOBbIC

MATEMATIIqCCKI,IE

MeTOAbr peureHrur
[pr4KJraAHbrx 3a,qalr

qacTr4lIHOe

ocBoeHr{e

3uarr:

- ocHoBrlble KJraccFrecKl4e, COBpeMeHHLre I4 rrepcrreKT.trr
rroAxoAbr t r MeroAlr peruegr4,r 3aAarr dlyHAaMeFtraJrbrro
npuxla4nofi MareMarr4xr{ rz uuQrrpuaruxa.

Vrraerr:

aAanTI4pOBaTr o6que MaTeMau4rIecKIIe MerTo.rrbr
cnequouxe [pr{KJraArrbrx 3alLa.c^;

- npeAJlaraTb u peaJIH3OBbrBaTb HOBbre Me,Ioltbl
lpr{KlaAHbrx 3aAaq;

Bnalerr:
- HaBbrKr{ orIeHKu 14 cpaBHI,tTeJIbHOrO aHrulx3a aJlbT(

MeTOAOB perxeHrilI npI4xJraAHbIX 3aAaq.
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KoMrrbrorepHofi nporpauurr.

Bnalerr:
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- rpe6onauru uur[opuaquouuoil 6egonacnocu4, ]B roM qr
y.r€rolr 3aKoHoAareJrbcrBa B o6lacru I,rHTerneKTyanhHC
AesTenbHOCTI1I:

- uuQoprraauuoHHo-KoMMyur.rxaqaonnrre rexHoJrorr4rr,
r{crroJrb3yeMbre rrptl perueHrtLl rrpr4K+arHux n $;yngauer
3aAaq B olrractu npoSeccnoua-lrnofi getrellFrocrtr.

Vlrerr:
- npr4MeHrrb cyuecrByrourje raurlopt

KOMMyHT4 Kaur4o HHbre TexHoJrof r4r4 AJrs p erueHr,rtfl 3 aAar{
npoQeccuoHalruoft Aef,renbHocrr.{ c yqeroM l
ran$opuaqr,rounofi 6egonacHocrtr.

Blaaerl:
HaB6rKr4 n peABaprlTenruofi oqeuxr,r [o pa3Jrrrrt HbrM KD tr4T
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Marerr{aru.IecKar ocHoBa
qa(tponoro raprorpaQupoBaHrrt
MecTHOC'rr{.

2 Matetrlatnqecxue Mo.IIeJII4

rrporHo3rrpoBaHr4rr ypoBHt
TIABO,IIKOB.

2 5-6 2 z I6 2l 50 perir I{I-KOHT
Ns1

]OJIb

aJ MaTeMaT[qecKI4e MoneJII,I
pacnpocrpaHeHa xr{AKocrr{ r]o
rroBeDXHocrH 3eurtt.

2 7 -12 6 6 JZ 6l s0 DeriTl Hf-I(OHT

Ns2

OJIb

4 MoAernponanue
pacnpocrpaHeHr4fl :arprsnenaft
BONHbIX DECVDCOB

2 13-14 2 2 t6 2l 50

5 MaTeMaTI,I.IecK[e MO,IIeJIII
pacnpocTpaHeHr4fl Jrecrrbrx
IIOXADOB.

z 15-18 A 4 1/1 4l 50 per[r] Frr-KoHrpoJr6
No?

Bcero sa 2 ceuecrp: z l8 l8 l8 108 l8 /50 3a.rr c oueH o14

Hanrut,te B rr{cr lr4lJl r4ue Kfl/ltP
I4roro NO ,III{CUIIIII4HE z 18 l8 r8 108 1B 150 3a.{e c otIeE oll

Coqepxanue JreKur{oHHbrx 3aHflTHfi no AHcrlurrJruHe

PasAer 1" Ilonsrue IIIC. Mareuarnqecnafr ocHoBa quQponoro rca;p'

MECTHOCTI{.

Cucreurr. I,Iu$oprvraquoHHbre crdc'reMr,r. leogannrre rz reozH$opMarrllr. fLIC tt
CocranHue r{acrl4 fpIC. OcHosHrre SyHnqura reoun$opuarlrroHn;lx cncrevr Onpt
qaca).

Cncreua Knaccpr$nKar\rrw kr KoArrpoBaHHs e fI/:C. llpasala qHdlponoro onuc
MoAela [peAcraBneH]rJr npocrpaHcrBeHHbrx AaHHbrx. Pacrpoaa.n Mc)AeJrb, Be

IlzQponue MoAeJrrr penre$a (tMP).Easu reogaHHbrx. ZcloqHuxlz reozuSopnraqz

PasAer 2. Mareuarfiqecrcrre MoAeJrH rr porHo3r.rpoBar{uq ypoBrrs rranoAnor}.

IlpuueHeuae uuoro$axropnofi MoAeJrLt An{ rrporHosrrpoBalns ypoBFr.q BeceHHux rr

Pa:qe.r 3" Mareuaruqecnl{e MoAeJrIr pac[pocrpaHeHa ]r(r{AKocTn [o rrone]pr

)ACJI€

aHvtfl

Krop
v.(2

ABOII,

bHponqHurr

Qopnralura,
ue fLIC. (2).

IeoAaHHbrx,

Ir N4OAeJlb,,

naa).

x, (2 uBca)

r 3enarir.
Mo4eluponaHlle pac[pocrpaHeHr,rJr 3arpr3HeFrafi rtpn azapufinrx pa:.nuBax Ha uecprerpoboae. Mbroa,
D8. (2 qaca).

Mogelupoe aHl4e nocJreA crsvit npopbrB a nJroraH

Mo4eruponaHr4e pacnpocrpaHeHr,rr naeo4nenzfi
Pa:4e.r 4. Moge.nupoBaHrre pacflpocrpaHe

O4nonepuoe H AByMepHoe MoAeJrr4poBaHlre pac

Pa:qer 5. MareruaurqecKue MoAeJrn pac[
Annpoxculraqrzr SyHxquit 1tts, o npeAeneHrz.fl cK

Mo4err.rporaHr4e pacnp o crp aHeHlr.fl Jrec Hbrx [o)r(

C oge pxau u e rt paKTuqecr uxl.ra6o

Pasaer 1. rloHqrre ftrIC. Mareuarnq
MECTHOCTI{.

Co4epxauue na6oparopnrrx gan-srprfi :

Bnereuue s ArcView: 3HaKoMcl'Bo c Bo

3HaKOMCTBO C MeHIO, 3HaKOMCTBO C

orcKaHr4poBaHHbrx Kap'r B ArcView: Oqu
KOOpAAHaraM, npuB.f,3Ka OTCKaHT,TpOBaHH

BpyqHyro, ycraHoBKa rrpoeKrlr4r{, oqr,rQpon

Pa6ora co cJrolrMu e ArcView: CosraHu
clor, pa6ora c JrefeHAoit clox, ycraHoBKa
Ha Kapre, pa6ora c ra6nrqefi arpra6yron
Anarus AaHHbrx e ArcView: Pa6ora
Analyst (2 uacon).

Itasqer 2. Marerrrar[qecnne MoAeJrH rrpor-H
Cogepxanrae na6oparoputrx saHsrzi



- llponro3l4poBaHI4e BeceHHero naBoAKa (Ha rpurvrepe peKa KrsgrNarr B oKpecrHoo.lrx f,
Bra4zruupa). (2 uaca),

PasAefl 3. Mare*raruqecKue MoAeJrn pac[poc
CogepxaHue la6oparopHrrx sarr.flrufi :

flporuosupoBaHae rrocJreAcrBr4fi npop
oKpecrHocrsx ropoAa Bla4rEnrnpa). (2 q
llpornosupoBaHae pacnpocrpaHeHvs,
aeQrenponoae. (4 qaca).

PasAer 4. MoqelupoBaHue pacrpocrpaHeHHfl
Cogepxauue na6oparopnrx ganr.rufi :

MogelzponaHue pacilpocrpaHeHu_s sar
Bna4uurEpcxofi o6lacrlr). (2 vaca).

Pa:Ae.n 5" MarenraurqecKue MoAeJrrr pac[poc
Co4epxaHue na6oparopnrx saH.srufi :

flporuoslrpoBaHue pacupocrpaHeHa,u JTe

Bra4unrupcrcoft o6lacru), (2 uaca).

5. OEPA3OBATEJII,
Fl rrnenn nqp qurrrr ftrr'rrr . ,,]\ t^-^, ,^-- -,,^ ^El npeno4aBaH44 A:ZlcrfvnllvHr,t ttMareuarr4qecKoc MoAcnr{poBzrHue c r4crro,,rrb3oBa;rueur t t4c-

rexuolo|ulz)) I4cnoJlb3ylorc.s pa3Hoo6pa:nue o6pasoaarelbHbre rexHOJroruv KrK Tpar,zl{"a,rr{rn,., rar( }r c
[pHMeHeHHeM aKTaBHbrx Ll ?rHTepaKTHBHbrx MeroAoB o6yuenar.

AKrzsHrre u vHTepaKTrrBHbre MeroAbr o6yuenar:
r fpynloBa.f, At4cKyccul (nce la6oparopurre :aH.aru.r).
o ,A,nalzg cu.ryaryuit (nce la6oparollHbre 3aHsrns,).
o flpunaeueHue MareMaraqecK'X nao4eleft (zaunrut ,,o pa3AeJra'{ 2 - 5),t Pas6op KoHKperHbrx cvtryaryufi (nexqaouuue 3aHqru' no pa3!,eJranr 1-5;

3al]flTprs).

' YposHeuax 4u$$epeHIIIzaIII4JI (nce na6oparopHbre 3aHarkrfl)KoHTpoJrbHbre Mepoflpurrrr1flJ.

6, OIIEHOIIHbIE CPEACTB A TJIflTEKYIIIE|O KOTITPOJI.g
YCIIEBAEMO C TI4, fIP OMEXTYT OIIH O rZ RrrN CTAUI4I4 II O Z T b} f AI\4

OCBOEHVTfl TIftCT\I,IIIJIIIHbI I4 YIIEBHO-IVINTOAUqi'I'*OI'^ 
. ^^ 

]
OEECTIEqEHI4E CAMO CTO,STEIbHOIZ PAB OTbI CTYNUHiTI N

'** ,'u{.,poroprrbre

t'rr,rryrlJ LAlvl(rU r Ull I EJfbHUI4 pAbOTITI CTynEH
Texyuruil KoHrpoJrb ycrreBaeMocrrr cryAenToB

rrpumepnsrfi nepe.reur BorpocoB x pefiruur-xonrpo.nro Nb.r
Brnolurrre npofHo3 ypoBIUI BeceHHLIX [aBoAKoB ua renyulzfi loA Ha ocHoB awALr crara;rl4\l-
n's ra6rr,rrrbr c r]priMeHeHrzetr ruruefi-nofi nrHoro$axropuofi MoAenr4.

)B

wx!.a rbrx

roaVtara 17,anp 18.anp [9.anp 20.anp 2l,anp 22.anp 23.anp 24,trn 25ianp
1994 r. 415 515 s97 629 660 /JJ 807 927 70
2016 r. 507 520 529 587 620 OJJ 7t4 726 733
201'7 r. 334 379 420 432 464 472 480 4t6 491

roA\4ara 26.ano 27,ano 28.ano 29,anp 30.anp 01.rvrafi 02,vtait 0.l.ua 04. nra il1994 r. 978 984 996 I 005 1005 991 972 950 929
2016 r. 758 779 795 803 806 806 803 78,9 '783
2017 r. 496 502 510 521 534 547 560 573 585roa\nara 05.ruaft 06.naail 07,uait 08.rvraii 09.rr,raii 10.rrraft 1l.rr.raft 12.va l3,rua i;i
1994 r. 905 886 869 848 835 822 806 795 7832016 r. 772 767 730 719 710 705 694 668 663
2017 r. )Yt) 605 614 621 ozt 63r 635 639 6+0

L'roopa3are pe3ynbrarbl nporHo3l4poBarrilfl Ha3JrercrpoHHofi rapre B Br,rAe 3oH rroATr)rr.fler{



2.

Kourpo.nrHbre Borrpocbr Il 3aAaH[s rc pefirunr-xourpolrc Nb2
l. llocTpofire qa$ponylo MoAeJIb penreQa (tMP) Ha oeHoBar{Hr{ rorreK c ornnerxofr

MoAenr,rpoBaHue pacnpocrpaHeHnrr 3arp.f,3HeHHit rtpu anapufiHr,rx pa3JraBax Ha
MeroAy D8' Ilocrpofire rryru uau6orlee BeporrHoro ABHlKeHr4r ueQrra na srenrpgHnoit l
Blrnoluure MoAenupoBaHLIe nocJleAcreufi npopbrBa nJrolr4Hbr o npvMeHeHr.reM MoAeJr
ypaBHeHu.f, KrrHeMarl4llecxoii sorHrl. Oro6pa-:are Ha oJreKTponuoil xapre AVHaMr4r(y,4BH
IIpOpbrBa B Br{Ae 3OH 3aTOrIJIeHrr.f,.

Konrporr'Hbre Borrpocbr v sar'Hrrfl x pefi rrur- nonrpo.n rc J\b3
l. rlonyvzre ailnpoKcvMarluro 3aBr4cnMocrz mrueftuofi cropocra pacqlocrpaHeHr.{f,

3aBI{CIIMOCTI{ OT CKOpOCTI{ Berpa, KJracca ropzMocrr4 JrecHbrx uaca;xp,enuit KJraccil

llpocTpaHcTBeH

, llpoeelare
[rpoBoAe n0
pre.

Ha ocHoBe

HA'I BOJIHbI

noxapa B

Hpcrlzl

paMerpaMr2f

HHA,'I,

naacurra6a. peueugtrfi

aHa[rlna

aHann3a

noroAbl, BlmolHnre nporHo3l4poBaHl{e pacnpocrpaHeHl4r Jre()Hbrx no)KapoB c piBJII4rrrHBIMr,r
(ran noxtapa, cKopocrb I4 HarlpaBneHIze eerpa). Oro6pa^:ure pe3yJrbrarbr Mo.qeJlrapoBa HMs Ha
KapTe.

IlpouexyroqHaq arrecralllrfl rlo rrroraM ocBoeHuq Ar{cunrrJrrrHr,r l3aqel c o mori).
Ilpuuepnnrfi nepevenr BorrpocoB K 3aqery c oqenrcofr

flon.srue fZC. llolctrcreMbr |I,IC. Knaccu$uxaqm flIC.
crpyrrypa o6o6lleunofifr4c. ftr{c-npoqecc. crcalrupoBaHze rz Berropv3arruj{.
Vcrpofi crna BBoAa npocrpaHcrseHHoft uucpopuaqau.
Pa6o'ra a KapraMr4. Coagauue pacrponofi lr nexropuofi Kaprbr
ConpeueHuble KoMnblorepHble II1rC urpaAurlrzoHHrre 6yuaxHbre Kaprbr: cxo!,crBo 14 pa3Jrr4qI,re.
3agauu fx4c (oqenouHax, Ar4HaMr4irec*aq, [porHo3Haq, upo6lenano opx{e)

uoz

t.
2.

4.

5.

6.

9.

10.

7.

8. TOqH9CTb

Bexropuoe ilpeAcraBJreHr4e KaprofpaQuvecrczx AaHHbrx. Bu4u n
BeKTOpHbTX MOAeJr.sX

I l. Pacrponoe [peAcraBJreHrze rcaprorpa$aqecKr4x AaHHbrx. Bu4u
pacTpoBbrx MoAeJrrx.

12. Tonolorur{ecKrre MoAenrr BeKTopHbrx AaHHbrx,
I 3. HerouonoruqecKue MoAeJrr,r BeKTopHbrx aaHHbrx.
l4' TlN-lrolenu [peAcraBIre:alafl rloBepxHocrefi.Vxnper4MyulecrBa H HeAocrarr(l{.
15. fpu4-naoAerll4 rIpeAcraBJIeHV{ noBepxHocreil.I4xnpevMyrrlecrBa rr HeAocrar6pr,
16. LIcroqnHKH AaHHbIX Ant SopMupoBaHrrr I{MP. KnaccuQuraqux I{r-rlp. Csoftc,rea Ul\4
17. IlpunoxeHrrs 14 npuMeHeHue fl{C.

CaNrocroqreJrbHafl pa6ora cryAeHToB rro Ar{cqr{nJrr4He <Mar:eaaruqecKoc
|aclloJlb3oBaHIaerr,r fllC-rexsolorufi> BKJIIoqaer e ce6.f, cneAyrorrlue Br{Abr AgrreJrbHoclr4:

l) npopa6orxy yve6Horo Marepzana rlo KoHcnercrau, yue6nofi u uaylrHofi nnretrlarype;
2) nogroronKy K lr la6oparopHbrM 3aHrru.rrM;
3) no4roroBKy no BceM BrrAaM KoHTpoJrbHbrx

sHaHnfi H rrpoMelKyroquofi arrecrarlult.
Mepo[pt4rrrHfi, n roM rrucJ]e K TeKy

Teurr AJrq caMocroqrerruofi padoru cryAelrroB
Ionsrze zn$oplraqnosHofi cprcreMbr.

f ecrau$ opuaquoHHbre crrcreMbr, o cHosHrle o 6racru rrpuJroxeHLr s l-Lrc.
feorzn$opllaurroHHbre cucreMbr. leonpocrpaHcrBeHHr,re AaHHr,rp. Kouqerrya;'
op|aHr43arllrr4 AaHHbrx s fI4C. Ouuqae fl4c or unrm uucpopMauHoEHbrx cacrel\,{.
I4cropux pa3Burnfl reor.ru$opvrarlr4oHHbrx clrcreM.

oObeKTHoopzeuruponaunar).

Kaprorpa$zqecKrre npoeKrlrzt4. Ilpeo6pa:onaHr4e KoopAr,rHar.
M[acrura6 : r{MeHoBaHHtrft , uracJleusufi qacrulrfi . llpe4elrHar
rpa$uvecnufi lraclrra6. llpoexqux f aycca-Kprcrepa.
HolreHuarypa ronorpa$Hr{ecKux Kapr.

Easontre crpyKTypbr AaHHbrx s I'ZC (Ocuononolafarcqpre
AaHHbrx; Mogelr 6asrr npocrpaHorBeHHbrx AaHHbrx. )

1.

i!..

3,

Ll.

oren4eHrrrr 6asrr

Lfl. cx MA



6. Basosrre crpyKrypbr AaHHbrx s fI4C (OcHo

Mogerr 6asst arpulyrr4BHbrx gauurrx.)

flpe4craueHr4e npocrpaHcrBeHHbrx AaHHbrx. Pacrponaa MoAeJrb AaHHbrx.
llpe4craueHue npocrpaHcrBeHHbrx AaHnbrx. Bexropua.r MoAeJrb AaHHErx. Tzurl
o6lexroe. I

9 ' (Ilpe4cranneHr4e npocrpaHcrBeHHbrx ,r6'sexrb

npocrpaHcrBeHHbrx gauurxx.) 
l

10. oAa AaHHbIX; llpo6nerrnr,r orlu$poarcv Ka.p't). 
I

I l. lloH.srae o MoAeJrH gettroft noBepxHocru (ocuonHrre noH.rra.a)

12. Kaprorpa$r,rrrecKlre npoeKrlr.rr't. IloH.rrue uacura6a. ll4cx.ax<ettus.

13. KnaccuQurcarlrrr Kaprofpa$u.recxux rtpoexqufi,

perHcrpaqr,rH.

1.9. Oqra$ponxa uso6paxeHufi rapr. Bexropasaq
@onA orleHoqHbrx cpeAcrB Lrrfl rrpoB

KoMnereHurzft o6yuaroulaxcr tro Lr4ct\fir,:;luHe o $ o p

7.

8.

brx ItaHHbrx;

BeKTOpHbTX

n pealpHoil

7 . yTIEEHO-METOAIITIECKOE I4 I4H@OPMIAIII,IOITHOE OBECIIE
AIICqIIilJII4IIbI

7. 1. Kunroo6ecneqenHocrb

EHII n
F]

Haunrenonauue nr4Teparypbr : aBTop,

HiBBaHI,Ie, Br1A tI3 IAHV')
I{3.IIATEJIbCTBO

=+,v 6-
o

KFII4f O OEEI]NEqEHHO CT-b

Kor[qecrso 3K3eMIrJr{poB

nz nauui,t s 6 ra6rraore re
BrfV s coorBercrBrrr{ c

ofoc Bo

Haru.{rae B 3JreKl

6u6ruorexe I
)0HHoiT

rfV

1 z, J A

OcHoeHaq .lHreparypa*
Jlaftxun, B. 14. feorau$opMarrrKa:
yue6uoer noco6l.re lB.Vl. Jlafixun, f,
A. Vnopon. -2-e uzl.. - Caparon :

Afi flu Ap Megua, 2019. - 162 c. -
ISBN 978-5-4497-0124-4. - Texcr :

erexrpouxlrft //

2019 3pexrponno-l5u6tlro
clrcreva IPR.BOOI(I
URL:
http://www.iprbooksl
.html (aara oeipailreHt

29,10.2019), * PeNrr
,AJIrr aBTopr,r3r4 p. [oJrbl

eqHa.s

; fcaiir].

rp. ru/86,
f:
Aocryni

oBareJIel
Mareuaruqecxoe MoAeJllrpoBaHr4e

TexHr,rlrecKr4x cr4creM : yue6uur / B.lI.
Tapacun:. - Muncx : Hosoe 3HaHr{e ;

M. : IIH(DPA-M, 2018. - 592 c.

2018 3,uexrpouuo. - 6u6 mro:
cr4crer,ra znan.ium: fca
hllp : I I znani:urr. c om/c r

ctll9 52123 (.ua'ra o6pa
|2? .r 0.20 19). -- PeN urv

AJIf, ABTOPI,I3I4I3. IIOJIb:

eqHan

irl. -UI
talog/prr
qeHr{a:

Aocrynz
o eateJlei

tI:
rdu

aTeMaTrrqecKoe MoAenr4poBaHr4e u
MeTOAbr rrpururTr4rr peureHuft:
V.{e6uoe noco6ue / Hr.rnoHos O.I4.,
Kpyurxot C.B,, Me4ne4eea M.A., -
2-e uza., crep. - M.:Oll.rnra, ZgA-so
Ypar. yH-ra, 2017. - 100 c. ISBN 978-
5-9765-:r142-0

2017 3nexrponHo-6w6r'vu
cr{creMa znan.iun: fcz
http : / I znanirrL. c o m /c r

c111949757 (aara o6pa
|29, 1 (t.20 19). -- Pex rn
,[4s aBropr43r.r]p. noJrbl

EXIHA'I

irl. - Ltl
talog/prc
qeHwri

AOCryIIr
oearerei

IT

rdu

.ILonorr
trrtotarat^-aco@
MoAe"nryoB_qrg9_:J.{gq:ng$q4gl I I

rl{TerbHaq flHTe.paTypa

t5teKrpoHHoitr6;;-
I czcrelra znaniiunr: fca

eqHafl

[rl. til II
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A.I4. Eespyxon, O,H. Anexceurlesa.

- M. : I,IH@PA-M, 2018. -227 c. +
[on. rllarepualu Texcr :

srexrpoHurrii //

http : I I znaniurn, c on/c
c1J944595 (rara o6pa
29.10.2019). - PeN:ar

alalog/pqodu
Il(eHHrr:

1.:::Y.13;
Il-{ep6axon, B. M. 3xcneprHo-
oueuoqHoe fI{C-
xaprorpa$upoBaHr4e / B. M,
I{ep6axon. - Cn6. : Ilpocnexr
Hayxu, 2017. - 192 c. - ISBN 978-5-
903090-62-4, - Texcr : slexrponuufi

2017 9rercrponuo- 6u6nto
cucreMa iPR BOOIKI
IJRL,:

http : //www. iprrbooksl
.html (aara o6paqen.
29.10.2019). -- PeNnr
Mfl ABT OpVr3I4p. tIOJrbl

'€:qHaI

: fcaftr]i -
cp.ru/3 5807
$:

AocTyra:
osarereft

Monnropunr, MoAeJrlipoBaHr{e r4

rrpofHo3r4poBaHrre onacHbrx
rrpr{poAr{brx ssrerilrf u
vpe:nrr.lafrHrrx curyaqlrft : c6opuux
crareft no uarepr.rananr V
acepoccullcroft nayvno-
rrpaKrr.rqecKofi xouQepenqwu I A. A.
MeltHr.rr, A, H. Earypo, A. B.
tr4nanos [u ap.]. - Xelesuoropcr :

Cu6up cxax [oxapHo -c nacareJrr,Ha.rr
axaAeMlrr fnc Mr{C Poccuu,2015.
- 131 c. -ISBN 2227-8397. -Texcr
: enexrpoHnrrfi //

2015 3.rexrpouno-r6n6lno
cucreMa IPR BOOKI
URL:
http ://www. iprbook.sl
.html (aara odparqen
29,10.2019). * Pexar
,AJ[.rr aBTopr43r,r.p. noJ rb]

'eqHafl

: [caiir]

op.ru/661
fli

llocrylti
OBATEIIE]

13

t,z. tlepvo4HqecKHe I|3AaHUq
f . xypHan <<Bec'nzx poccuftcrofi au.aAeM'uHay*), ISSN 0g69-5g73
I' Xypnan <Becruzx KoMrlblorepHbrx H raH$opuaqvroHHbrx rexuononafi)), ISSN lg10-:206l' <I'1u$opMalruoHHble TexHoJIorIrI4> Exerrec-sqHr,rfi reoperuuecxlrfi v npr4KJraAr{o

rexHr4r{ecKufi x<ypnal ISSN 1684-6400 floanucHofi unAexc 72656
l' Xypua-n <<EzgHec-IaH$oprr,rarraxa) -' pelleHsr.rpyeuuil Men(Ar4crtuuhnapnrrfi Hayr{rb

BblllycKaeMltit c 2007 ro4a HaquoHtuIbHbIM l{ccJreAoBareJrbcKt4M yHzBepcareron,r <Brrc
3KoHoMI'IKI'I) (HI{V BIXS). A4Ir,tzHucrpupoBaHl4e x(ypHana ocyurecrBJgercs IlIxon
nuQopvrarzxu HLIV BlIIg.

;, XypHan <Becrnvtx l4ucrnryraeKoHoMaKr4 pAH)
i. xypuan <<BecrHzr KoM[brorepHbrx H rzHQopnaaqr.roHHbrx rexnoro.afi>
. Xypual <Becruux Mfy: oKoHoMHKa)

' Xyprral <Becrnax Poccuficxoro gKoHoMl4eecr(oro yHr4BepcuTera HM. fpexasonal,
. Xtypuan <<Becrnux SuHancoeoro yHr{Bepcr{rera)
0. X{ypual <Bonpocrr oKoHoMr4xtl))
I . X(ypnarr <<BuqzclureJrbHbre rexHoJrofnr4)

7.3. I4nrepner-pecypcbr
hfipl]vrvw=gIpon enta. ru - o6p a-:on arelrnslfi MareMarr4Lrecxufi noprar.

' hqp'4rywI.k{ab{am - caftr 
-kx 

Jla6oparoprau. ornpaBHas ror{Ka rroacxa uu$opnraqarr c
Hayr{FILx pa:pa6orrcax s o6racru BbIqIrcJII4TeJmuofi uareu arLrKr4) zrBToMarr43auuu Mo,[eJrl
nporpaMMHbrx trpoAyKTax _kx Jla6oparopnra.

' www'mathhelpplanet'com - HeKoMMepqecxufi MareMaraqecrcr.rfi $opyrra, Ha Koropor\{ r\4o)r(H
KOHCyJIbTaIII4IO 14 peanbl{ylo tloMolqb B perneHr{r4 no rrpaKTFreoKrr m06ovry Bonpoay, oBJ
MareMaruKofi H N,rHoroqv cJreHHbrMlr ed npzloxe Hvlfl:vrar.

' www'csin.ru - O6pasolarelruufi IzHTepHer-rrpoeKT, nocB.srleHHr,rfi cdmputer science r
1rc4efi , npoQeccaoHarrbHo 3aHrzMarorqhxcj
fi. Tarune ur,r co6npael,l nnsopnra\rrot,

Illl dg9ry9ryu - llopral, rrocBtlrleHHufi raxuu pa3AeJraM MareMarnKu, KaK Teopr4, Bep
MareMarHqecKa.s crarLrcrvlra, Teoputfr MaccoBoro o6ctyxnzauux; MareMaul4qecK€
relerp a$ux a rr Apy rHM nprrJro)r(eHr{rM Teopu 14 nepoxruocrefi .

hIlPJeCuu - @egepalrurtfi nopran "Poccnftcxoe o6pa.aonaHrae", ro,rigep>xzsaer\4brft o
ZTT "ZHSopMzKa". Kara-nor r4HrepHer-pecypooB no npeAMeraM.
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7 http://www.rnathtrge,ru - [peroru4nufi r<aranor MareMarr{qecKr4x pecypcoB coAep)Kr1r
o xaQe4pax, repcoHax, rry6nzxaqurx, 6u6naoreKax, xypHanax r4 T.rr.
ftlp://www.rnathnet,ru/ - O6rqepo ccuircxuir r,,larerrlarzqecxafi roprzrJr, upe/l
poccuucKzM lr sapybexnuM MareMarI4KaM piuJrr4qHble Bo3MO)KHoorr4 B rrogrtKe

8.

9.

10.

11,

MareMarullecxoft rxngnu s Poccuu.
http;llalgqlist.rnanual.rp - cain, rocB.rrureHHufi arropz:rMaM r4 Me,roAaM nporpaMMrrpr
http://w'{w.eqsocman,pd]r,ru/ - o6paronaremnufi rropran - gKoHoMprr{a, courroJrorr{r,

l. fI4C ESRI ArcView GIS.
2' flpux;ra4Hoe nporpaMMnoe o6ecneqeHrre: Bpaysep; Ad.be Readerl MS

PowerPoint u g.p.
3. llpuxra4n'e MareMarrrqecKue na*erbr: Maple; Mathcad; Matlab u 4p.

http://www.fea.rp/ - rlopran na6oparopr,rr4 "Bbr.rucrwrerrb:r.,as. MexaHHKa" Su,ru*o
$axymrera C|I6|IIY.

8. MATEPI4AJIbHO.TEXHI4IIECKOE OBECIIE]IIEIil4E nI4C IIbI
flnr peanzsallal{ AaHHoit gucgurumHbr r4Merorcr ctrelprarrbHbre [oMeLrI eHlfl, .ailsgattsruit JIeKqr{oHHoro rvlrra, saHsrvir npaKTr4rrecKoroha6oparopHofo rr4rra, TeK.yrqero

npoMex(yroqHofi arrecrar\w, a raruKe rloMenleHr4r AJr.rr caMocro.srelruolZ pa6oru.
Jla6oparopHue 3a:aflTvtr npoBoAtrct B ayrzTopuLl (xonrnrroiepnou KJracce)

aHaJIOfr{rIHoM KoMnbrorepHoM KJIaCCe B 3aBVCT4MOCTI4 OT CerKpI pacnucauuix).
rlepeueHr r4crroJrmyeMofo JrHrreH3HoHHoro nporpaMMHoro o6ecneqeHuq:

)AncMgHT.

HLtqeoKor(f,

IIpOBeAeHr4j{
(:oHTpoI.s rt

ulrrc

.atdrqu.d

I{I4H ,O



Pa6o.ryro rporpaMMy cocraBr{Jr A6paxun C.?I.

PeueHseur
(npe4cranurenr pa6orogarenr)

flporpaulra paccMorpeua u oAo6peHa
MATEMATI{KI,I

llpororon jt /
3ane4yrorqufi xa$e4pofi

Pa6oqax [porpaMMa paccMorpeua ra o4o6peHa Ha 3aceAaHrlr{

I lpeAceAareJrb KoMprccrzH

(

HA

,nol.tlucb)

pa6oru, xHocrb, (Dtr4O, no4nrzcr)

3ACeIIaHI4V[ rcaQerr,plr $usuxz LI pur,ra4uori

OT rO

(OZO, noAnzcr)
AparenrH C.M.

yve6Ho-uero4z KOMI49CI{I{I

KA

(OI4O, noAnucr)



3aue4yrorquft xa$e4pofi

Pa6o.rafl rrporpaMMa oAo6pesa ua

flpororor 3aceAaHLrfl. xa$e4pu JVo

3ane4yrorqzfi raSe4poft

Pa6oqar rporpaMMa o4o6peua ua

flporoxor sace raHvrfl. xa$ e4pu Jt
3ane4yrorquft xa(pe4pofi

JIACT IIE PE YTB EP}I{NEHI4.g
PAEOqETT rIPolpAMMbr AncunrrJrrrHhr

OT

Pa6oqas [porpaMMa o4o6pena na yue6urrfi ro4

yve6nrrft ro4

yve6urrft ro4

roAa
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