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1. IIEJII4 OCBOEHPIN TMCIII4IIJII4HbI

{errrulr rf, cBoeHr,rr Ar4 crlurrJrrrHtr (rr,rbayns) ruxrorcr :

- ullytl0Hne cl4creMbl MareMaTII'recKI4x sHanuii u ywremufi, neo6xo4rztr,rstx n lprooecczoHanr,nofi
/Iet'reJlbnocrlr AIrfl pa^:pa6orxn ruarpr'rauluecKrlx tr,torenefi npoqeccoB Lr o61,en;roe-r"r,rrurr= arfLru wynpaBneHl{flr rlrs'u3y.qe[un cMr3;KHb[x AL{cIIVnnr4H, npoAoJr}r(enux o6pasoBtrrrvrr;- I'IHTeJ[JeKT'yaJrbHoe pa3BI{TIIre, QopurzponaHne KaqecrB Jrr4rrHocrrr, neo(Jxo2:1l.rrv{bnx Anr ycnernHoff)IQI3HI4 rl coBpeMeHHOM o6qtlcrrle; .ficHocrb u Torr]Iocrb MbrlureHuifi., Lr.ltyr.rrJ'L', gJIeMeFITbJ
anropr4 T Mrr.qecxoft KyJrbl'ypbr, r'p o crJpa H crB eHHbrx npe,4craBn euuftt;- Qopurnpo*aHl{e flpeAcraBJreuufi o6 Hreflx 

" raroaun MareMarr4r(r4 KaK yr{r4]repcalr,r{ofo .,{3r,rKHayr04I{ T,e

- BOcrII4tTa ax olrTlfi\,Il43Ar\trur;

Kynr,Typblr, :aCTld OOUe'{eItOeeqeCtCOIl

o [porpe)cca,

2. MECTO AI{CIII4UII,IHbI B CTPYKTYPE OfIOfI BO

[ucqun'uuna <r{ucleHHble uerogri> orHoclrrcs x 6asonofi qacrkr ocronnoff oopanonaren;noitrrporpaMMbl IIOrroroBKI{ 6aralanpon nb uanpae.neHr..rrc 12,03.05 <Jla:epnar rexHaKa a Jra3epr-rbreTexHonorltu>>' ,\ttx ycnexrHofo I43yqeHlrt aaHubli Alrcrfunnn'br cryreHT ronxelr Bniuerb o6q:]arelrHrrM
rnofi nporpaMMbr rro MareMarrrK e )\nrr .4anHoro

zrz.{ecxofi feoMerpr4r4, maHeiinoit a,rre6prr,
iloHflT'fl a MeTOIbr Ma.treMa.r,ltqecK0ro a..u,rIr3a:
uu QyHxqurl xounnexcnoro ilepel{eHHoro. Vuerl

3a\aq. BnaI(err M(3ToAaMra peilreHr4,
HO|O I,I rzHTerpa.rlbHcrfo acqUC,[eHlL[.

eMarI4 rrecKo ft crarucr uKrt yt cly.rafi xtrrx tt p ouecco B,

3., TIJIAHI,IPYEMbIE

IllaHupyer4bre pe3ynbra:ru o6yueuur
ocBoeHr4q OIIC)II
Koa Qopr'rupyeMr,rx

r<ounereuquii

onK- 1

PE3lyJrbTATbr oE yrrEH rtfl fro II4 CUm nJrr4 Hrl

IIO Af,I CqI,InJru He, co oTHeCeHHbre c [naHr4pyr3l\4br f v{r4 
trr e3 ynb raTaM r{

ft auupye nrbr e p e3yn braru o 6y qs-11"" no ;rra-,lil, *;
xapaKTepr43yroque 3Tarrbr $ oprr,rzpo n eLHr.rs t{(oMrrere uqufi

IIOKZBATEJIU OCBOCHI4,S KOMIIE'IEHL{UII

rlacTltr{Hoe

ocBoeHHe

KOMIICTEHUH14
fl IIpriHuhnlr ecTecTBeHHOHayqHt,rx A14C]lUrIJrHH,

MaTeMaTHqecKof o aHarru3a 14 MC' A\en I4rpoBilHLrfl .

. vclroJrb3oBarb $usuvecrae 3aKoHbr ur flpr,rHqtlnbt s csoefi
npo$ecczoua-ntHoft AeqrerbHocrr4 ;
npoBoAalb 3KcnepuMeHTbr rro orrpeAflreHr,uo cpnsnrco_
xI4MI{qecKHX csoficrs HeopfaHuqecKr,tx r4 opraHptqecnlrx
BetIIecTB

npoBoAHTb a3MepeHlze ocHoBHbIX 3JIoKTpMgecKprx BeJIHrlrt,
onpeAen.{Tb napaMeTpbr rz xapaKTepucT}tr( 3Jrer{:TpuqecKHx H
gJreKrpoHHbrx ycrpoficre
I4CrrOJrb3oBaTb npr.rKJraAHbre npofpaMMlil t;

aBTOMaTa3lrpoBaHHOfO [poeKTApOBaF{lr, I]pr4
HH)KeHepHbIX 3aAar{.

Blanerl,:
. MaTeMaTI4rIecKI4M annapaToM !.nfl oItI4}a.Jn:fl, allriurIl3il,

TeopeTrrqecKofo a sKCrrepaMeHTaJrbHofo r4ccJre.qoBitHr4, m
MolenapoBaHlrs Susuuecxux v xaMr4rrecKax c.acreN{i"
qllneHlzfr rI rpoqeccoB, rr crroJrb3oB al;,Lts. B tqeHuu 

t;A



rroHanbHoft lerTenbHocTr4,,

3uarr:
o nprdHrlr4nbr opraHrd3a\uv w npoBeAeFr[r 3r(orepvMeHriurb-Frbrx

zcc"ne4onaHufi;

' [peAeJrbHbre ycJloBHfl np:.1, [ocraHotsr(e $zrsauecmoro 3r(o[e-
pHMeHTa;

. qlrcJroBbre xapar(Tepr4cTllKr4
BEIUqI,IH;

h pacfipel,eJreHH.rr clyuaftuux

. orIeHKy rrapaMerpoB pacnpe4eleuufi;

. npoBepKy cTaTUCTUrreCKprxfrrnoTe3;

. ocHoBbl pefpeccr{oHHoro aHaJrr,r3a;

. cTaTacTI4qeCKI4e Me,roAbr;

. MeTOAbI cHcTeMHOfO aHuru3a.
Ynaeru:

I cooraBJlqrb cxeMbl Anfl rrpoBeAeHr.ri{ rlKorrepwrer.rrzurbHbrx
uccle4onauufi;

; o6pa6arbrBarb, aHaJrr,r3r4poBarb, [peAcrar]nmr z o$opMJrrrb
pe3ynbrarr,r oKcrIepI4MeHTit JrbHbrx Iacc.ne2lonauufi .

BlaAeru:
p HaBr,IKaMr'I BbrnoJrHeHr4f, Urvepeuuii, 06pa60rr.a AarjHbix

a3MeprrreJrbH[,rx ua6no4euuit, noJryqerHr4, pe3yJrbraroB
u:uepeHufi r{ or{eHKa norperuuocrefi;

I coBpeMeHHbrMr.r MeroAaMpr r4 cpeAcrBaMa r*MepeHu,,, rroBepKr4
r4 KoHTp onr c r4cnoJrbs oB aHr4 eM auSopuaquoHHb,rx cr4creM ;

? MeTOAaMT{ aHarrur3a v KOHTpOn{ F{aHo0Tpryx:.rypupoBaHHbrx
MATEDI,IAJIOB H CHC'rEM

onK-3
qacTHqHOe

OCBOEHI,IE

KOMIIETEHIII{PI

orrK-4
r{acTar{Hoe

ocBoeHae
KOMTIETEHUHH

JHATb:

t sgrrule rroH.rrrrrr reopull nnQopnaaqraa;

? ocHoBHbre MeroAbr rrpeAcraBneHprs p! o,6pafior.nzr an$opua_ltzrz
B coBpeMeHHlrx 3BM;

. MeroAbr nacrpoftxtt [porpaMMHbrx cp,eAcrtB
ycnoBHr 3a4a'qv:,

rI0A KOHKpeTHbre

. roHlaMarb flpl{Hrlr{nbr nsazuo4efictrrz.a c rraMfiTr,ro n
BbIr{lrcJrI4TeJrbHbrMH MOrrlHocTrMr4 KOMnb[OTepat;

l'rpe6oeaHm aHQoplraquouHofi 6esonacHocr.u.
Vuerr:

t paoorarb c r,tHQopnaaqaeri s rro6arsFrn,nx KoMltbrl)TeoHbrx.
CET,SX;

. cocTaBJrrTb anropr.rTMbr t4 rrpofpaMMbr ,{nJr pex.reH]fifl, salla:q B
o6lacru npoSeccaoualtuofi Ae.srerbHocrr4;

' BblnoJrHrrb Hayr{Hble gKCnepr.IMeHTbr rr odnacru Frar{o-
'rexuororzfi c rlc[oJrb3.BaHr,eM coBp(M*FIHT'D( I4HCTpyMeH-
T€LnbHbIX U BbrqucJIlrTeJrLHbIX CpeAcTB;

' osserraBHo r4crroJrb3oBarb rau$opvaqu oHHbre r()xHoJror,rz ,,p]r
rpoBeAeHHrz 3KcnepHMeHToB B o6lac.ru lraHorexHo_toruh u
COCTABJIEHHZ OTqETA;

. rrpoBoAr.rrr, lareHTHbrfi noucrc a npoSecr;r,ros:urssofi c.t6,ac_ru;
pnagerr:

' coBpeMeFrHbrMH O$UCUSTVTH naKeraMH, C.r.aHAaprHbrMr14 6u6-
JIHOTEKAMH:

. FraBbtKaMu pa6orsr c aH$opnaarlaefi e rro6,axsnbrx Kot\rrrb_
roTepHbrx ceT.flX;

. ocHqBHbrMlr npr4eMaMr4 KoMrrr,rorepuoii o6pa6orr<rz 3Kcnepfi_
MEHTAJIbHbIX AAHHbIX;

. HaBbrKoM peaJrv3ar{rrr^ nporpaMMbr An, ynpaBneHufl cJro)K_Hbrlu}i
CI,ICTEMAMH;

. COBPEMEHH'IMI{'3'IKAMH NPOIPAMM}IPOBAHA' 
'IPI4 

KICHCTPV-



IIACTUTIHOE

ocBoeHue
KOMIeTeHIIMI4

qacTI4qHOe

OCEOEHIIE

KOMrIeTeHur{n

n CIIOCOOAMH OTJIA,IIKIiI 14 I{CTEITANII4q

3naru:
r QusruecKue r.r MareMarr{qecKrne 3aKolrbr r4r Mor(eJrr4 $asuuerlnnx

[poqeccoB, Jre)Karr]r4x B ocHoBe npraHrqulloEr 4eiicruux o6rercrcls
HaHorexHoJr orlrta vr Mr{Kpoct4crenlnofi rexnnrr:u.

. perxarb 3a4arrvt, I{crroJrb3oBarb MareMa.Iklqecxrali zmuapar rz

III{CJIEI{HbIE METO,4I'I KOMNbIOTEPHOTO M OACJIIIP(JBALTU',I O6IEMTON
H4HorexHoJr orvru a Mr4Kpocr{creuHofi rexs axrr.

Bra4err:

' MareMarI{qecKI{M aflnaparoM vI Mr3ToAi:tMH KoMrtbnrepHr,rx
rexnolorufi Ar-f, MOAenr4poBaHHr o6rercron HaHoTexlroJr ofvlvt vr

ucreunofi TexHaKr{.
3uarr:
. MeTOAbr aHuw'3,a vr ctrcTeMaTlr3aqHkr pe3y.rnbTaToB r{ccJle_

tcinaulzit.
Ynrerr:

HpoBaHr,rr4 [porpaMM;
. H?BBrKaMr,r u npr{eMaMr.r crpyKTypHoro npc}rpaMN4upoBaHHr,

cnoco6auu gailvghr H AoKyMeHTripoBa[rprrr :urroprrrMor] vr

. npeAcraBJrrrb pe3ynbrarbr r.tccJreAonaHuyt s su4e HayqHbrx
orqeroB, ny6nzrcaqzfi, npeseuraquft .

Bra,[err:
. HaBbrKaMra o6pa6ormr4 peynbraroB l,I3MepeHr.rii n oqenKrj r4x

AOCTOBe

4. OE'E,EM I,I CTpyKTypA AI4CIII4IIJTI,IHbII
Tpy4oeumocrb Ar{crlrdrrJraHbr coolaBJr.rrer 3 saqeru e e,4r,rHr,rrlbr, l0g qacon

Ns

rJn
Ha[MeHonaHrre reM ul utu pazgenon/rrerrr
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Bz4u yre6nofi
pa6oru, BKJIroqafl

caMocTorTeJrbrryrc
pa6ory cryAeHroB
u rpyAoeurocrr (r
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O6t,ervr
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c
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Pasge.n 1. Bnegenne B Teopum r
1) I'Icnto't:uurcu u rcnaccutpux uocmeil p^y, HucneHHt)zo peu.rcHun sadaqu.Irpu6nu:uceuuue vucra' ' u omHocunx q noepeu'')clrl,t, Irc,epeu.moc:mttapu(tu:s;'nv'lecKux onepaquil ua npu1nutrceu,Hbtrvru HucJtcttutu. Iroepeu.mocmu'eyurc,4uu,.
Pas4e.rr 2. .Mteroqsr rroncKa perueuufi ne.nunefiurrx ypanueuufi.
2) Irocmau'cerca sadaqu' ocuoenate gm(tnbl perueHutt. Memodat ttoKarusalp'u *opuettt aettuueiiuoeoyparHeHlffi . O1ycnoenenHocmb sodaqu nbtuucreHun KopHn.
3) Memoit npocmoil unxepaquu' leouempuvecrcan utnncmpaqut .uemoda npocm,cii umeparyuu.cxodu'wttcntb Memoda' Rpunrclcuti oKoHHaHut umepat4uil. ofiycnoetteuHocmb "uentodct npocntoil

umepaxfuiu' Memod Huton'toua. vcnoeue cxoduuocmu uimo,da. Rpumepuil oKoHrtcHt)Jl unteparlLuu,.
Pa:4e'n 3' ltr'repaquoHHble MeroAbI PerrreHIrfl crrcreM;rrauefinsrx alre6pauvecmnx yp:lnnenuii.4) Memod npocmoil umepaquu' uiemoQ .3eilbenn. Ilpeo6pasoeaHue cucmeMbt K et:td1t, ydo1uo.nry dnnumepatluf,i' cxodttuocma uemoda noamoil umrpaqui. AiocmepuopHan oqeHKa noeperuHc.mu. oucme.uac no roJtc.ume.nuu o onp e d en e uu oii .u ampw1e il,
Parqel 4. l\nnponcrrMarlr.rfl r[yurcqu fi .
5) I'Iurnepnctnupo7aHtrc Qynrcquil. .\I'ocmauoerca sadaqu uHmepnorup GaHut. Irpudnu:trceuuarc Q,op.ncynut.Jruueitua'g uHmepnortqun' Kouevuarc paBHoCmu pasruqHr)rx nopndrcoc. Irlumepnann.rluoulutu MttoeovreHHuomou,c.

Par4e.n 5. rluclenHoe guQQepeuqru
6) Irocmauctarca sadauu' @opultn zo duQQepeuq oeaHutr, ocHo,aHH.,te iqa ,epeotluHrnepno.ntqttouuoti rpopuyne Ht, e Cmupnuuea.
Pa:4el 6. O6r,rxnoBeHHbre 4ur[eepeuquaJrbHrrre ypaBHeHr{q.
7) 3adaua nlowtl' Irocntauoerca sadauu. Pet:aeriue- iadquu Kouru c n ou,lbro (topuynur l,eil,topct. rvlemodatPyuee-Alymma' Memodu c oqeH'Koil ttttzperuuocmu Ha u,taze. ot4euno ioip'urrocmu oduoutazoGtttx

uentoda'6.
B) Roneun'c- t. Memod ueonpedeneuuatx rcoeQt(tu4ueumoa, ()qeruxa noeperuHocnxuKoHeHHCt-] Clco6euuocmu uHme?pupolaHltn cucmeM ypaeuguuit"
9) Irpocme'ilu'rue uemodbt peuteHun rcpaeeoit sadaqu dn) ofiut*uoceHHbrx due(tepeuqu(uu5H,btx ltpcreueuuil.@ywrcryu"a lpuua cemouuoil rcpaeeoil zadauu. Peweuue npocnteilr,ueil rcpaeaoil-cimovuoii sat)atffi,

Cogepxanue la6opa.ropHbrx gauqrufi rro ArrcuHrrJruHe
Parge.n 1. Bnre4enue B Teopuro nor,peurHoclefi.
l) ITpu6nuu'ceuuarc Huctta. A1coitomuan u omHocumerutan noepeutHocmu. Il'oep..wntor.:mu a:putltue-

mLrvecKl'tx onepat4uil ua npu6nutrceHHbtMu uucrcuv,u. Iroeperuuoc*i qyn*r4ur.
Pargel 2. Mleroar,r florrcxa peruenraffi ne.nnHefiHrrx ypannenufi.
Co4eplraHae la6oparopHr,rx 3aH.srufi .

2) omdeneuue rcopueil uenuueiluozrt ypdaueuun. vmouueuue KopHn uenuueituoeo ypt:,6tletnn M(?nxoooMii,\ t77 PeQnL C+ + v MatLttb.)) lL ypaeiet HarotJtbu.t)zct noutinyx,xruun.er ttMyltbt. 1 ; cfltloJrnt ,tsbtKa C++ sMatLab. ' cPeL

Pa:4e'r 3' lr'repaquoHHLIe MeroAbI lt€)ileHnn cucreM runefiurrx alre6panvecxnx ypannennfr.
Co4epxauue: .ua6oparol tustx gaaxruit.
4) Perueuue' cucrneMbt nuueituutx attee1pauueckux ypanHeuuit uemodoM npocmoti unteli,aquia u ue,modou3eildenn' Irpeo'pazoeauue cucllteMbl " qudy, ydo6uo.nty dnn umepat4uit. Btr6op HettcutbHozonpudnuu:euun. IrpozpauntHan peaJtusm4un uernodoeLpedcmecurtu ssbtKcr C++ y hfatlab.
PasAer 4. AtnporccrMarluq Qynnqufi.
Co4ep>xauue la6oparopHrrx gaHsrr.ii.
5) Irocmpoenue uHmepnornquoHHozo nonuttous Jraepaucrca. Butuucneuue rcosrlqbuqt).eHnxo. lto,atutott4a.Irpozpau:u' LttnlMa BbvucreHtltt noJ'tuHoMa Jrazpautrca 

"prdliru*,u 1sat.rcq tC+ +.PasAer 5.9nc,
co4epxaune.n PoBaH,'e'

6) Irpu'nuucewuoe duQQepeHqupoloHue Ha ocHove nepaotlt uHmepnornlluouuoil lpopt,ry,ut Huonloua tlrfiopnynot Cmupnuuea' Irpoepaunttan per.wui,aqun ateopunlMa nbtuucJ\eHun npoitl:jlo(trHoil cpedcmeanu,tnsarca C-r+.
Pa:4el 5. Otir,rxHoBeHHbre auQQepe.nqrlaJrb Hbre ypaBHeHfi q"
CogepxaHue n,a6oparopurlx gaH.flrafi 

.



7) Peu'teuu'z sttda'au Kowu c nontou\brc (topnynat Teilnopa. Memodur pyuee>Kyntnra. Irltoapauuuanpearrcauun.uemodoa cpedcmeanru fl3brria C++ u MatLab.8) | eQuqueumoe. Oqerura noe{)eu,ffiocmu,

g) t:
quanbHbtx yprzeuenufi. Ilpoepau.ntuan

p e arrc at4un are o p umM a p eue Hun Kp ee 6 o it d ad avu.

5. OFPA3OBATEJIbHbIE'TEXHOJIOfI4II
B npeno4ana'H4pr Aprcr\vtnJII{HbI <<r{ucneuuarc tremodut>> r4cnoJrb3yrorcr pasuoo6pra3Hr,re o6pas'nzLrelr,urreTexHoJIofHa KaK rpaAI4IIaoHHbIe' TaK u c IIpHMeHeHI'IOM aKTI4BHbrxuHHTepaI(THBHrrx MeTitAOtB ofiyqeHrzfl.
AKtIas Hr,re I4 I,IlrrepaKTIzBHbIe N{er,oAbI o6,vqeHu.s :

f'pynrona.n Ar4cKycclrr (noe nparrzqecKr4 e zannut);
A u al u g cury agwit (n c e nrp, a61sqe c Kr4e z aunu;.) ;
P'as6rrp KoHKperHbIX curla4uit (rerrluounrrc 3aHflTafl; Bce npaKTur{ ecxae zaunrusll;
Vponuenar gvQ$epenq LnarJvrfl (xrrnrpontnrre ueponpn_arnr);
Pa6o'ra B Mzurbrx rpy[nax (nce nparruqecKrre zauxrus).

6. OITEHOIIFIbIE CPEAC:|B A AJIfl TEKYIIIET'O KOHTPOT.fl YCI]II]BAEMOCTI4,
TIPoMEII{vrorrHorr n:r'rncrAIII{I4 Iro IlTorAM ocBo EnvlflIrncrlr4[r Jrtrtrrr>rvr

Yq]DEH0-METOAI4qECKOE OEECIIETIEHIIE CAMOCTO.fl TEJIn,IttO fr pAE OT.sI
CTYNEHTOB

Tercyqufi KoHTpoJrb ycrreBaeMocrrr cryAeHToB

lf pumepnrr fi uepeueril, BonpocoB rc peft ruur_moHrpo.nNr J\b,[.

1' Flaftr'u a6colroruyro A u o:ruocurenbHylo d norpeuHocrr.r qucra a, r.Mero[Iefo roJrbrco
BepHbre qz$pu.

l. a:0,23:B'I; 6. a:0,374;
^ 

-t 
-,<z. a: J,/JI; 7. a:20,43;

3. a: ll,4'1!i; g. a,= 0,03g4;
4. a:2,34,1!i; 9. a:12.6gg:
5. a: E,34li; 10" a: 43,g13.

2' o,letw'rb x:opHl4 ypaBI{eHI4t a:HaJrLrrI qecKv nyrorrHr4Tb orr4H r43 Hr4x Me'orr)M !,eJreHr4, o.fpe3KaIOIIOJIaM C TOqIIoCTLTO 4O 0,01.
1. x rsin x: 0.25
2. t.g (t)/58x + 0.1) : )i2

r. { x cox (0"387x) 0

4. x3 ,:ix2 +. 6x + 3 - [)
5. x3 6;>< - B O

6. x3 .lx2 + 9x B - C)

3. Or4enrlb KopHr4 ypaBHeHr.rs rpaQra
c roqHocrbro 4o 0,01.

1. 3x cos x 1 -- 0
2. x + J-g;1 ,= 0.5
3.x2+4sinx:O
4. x3 1\x2 + I2x _ g:
5. x3 + 3>< -F 1 : O

6. x3 3x2 + 5x + 3 - O

4, Or4elnrb KopHr,r ypaBHeHLr.{
TorrHocrbro ao C),001.

1. tg (0.3x -F 0.4) : x2
2. ctg x x/3 0
3.x2+4sirLx:O
4. x3 2:x +4 O

qecKz Ir yroqHrlTb oAr{H n3 lr^vrx Mero,n[oM npocroft vrrepa\lLrr

aHilJII4'rI4lIeCK.U U yTor{HI{TL OAI4H I43 HLI}i Me'roAoM Hr,rorona c



5. x3 3x2 + I2x - L2
6. x3 + 4x 6 - 0

7. Haftr.z npu6rzxeHnoe 3Har{eHr4e SylrKrlr4r4 npv AaHHoM 3HarreHr4r,r
r'rHTepnonsuuolrHoro MHororureHa JlarpaHxa, ecnu (pynr\vfl. sara]Flai 1) n
ra6rnqu 2) n uepanuoorcrorulux y3nax ra6nu(u.

Ta6nzua 1

0.43
0.48
0.55
  a^v.oz
0.70

Ta6nrqa 2

r.63591
r .13234
r.81 686
2 .03345
z.22646

0 .02
0. 0B
n 1^V"IZ

0.17
n n-v"zJ
0.30

Ta6nvrqa 3

L.023L6
1 notronL.vJJJW

r.I4125
1.21483
1.30120
r.4091 6

n ?q

0.41
0 .41
0. 51
0. 56
0 .64

rI1^d,-,-,,^ A
L A,VJ LVL\d- .t

2.13957
2.30080
7 .96864
L.18716
1.59502
1.34310

rlpuuepurrft uepe.rqnb BorrpocoB n pefiruHr-rcourpo.nlo J\h2

5. Peuutn cllcreMy rutnefinrrx ypanneuufi MeroAoM flpocroft r4repaur4u c roargocrbro 0i01xl = 0 .23xt 0. 04xz + A .2lxt + O. lgxa + L.24
x2 : 0.45xr 0.23x2 + 0.06x: 0. Bg
x3:0.26xr +0.34x2 0.11xs +0.62
Xq = 0. 05xr 0 .26x2 + 0. 34x: + O .!2xs l.lj

6. Peruurr clrcreMy nzueffnrrx ypaBHeHx4fi {,,rero4orr,r 3eft4em c rosHocrbro 0,01
x1 : 0.32xr 0.18x2 + 0.02x: + 0.2\xq + 1.83
x2 = 0.34xr 0.08x2 + 0.17xr - O.1gxa + I.42
x3 : 0.16xr + Q.34xz + 0.15x: - 0.31x+ 0.42
x4 : 0.I2xt 0.26x2 0. ogx: + o.25xq + 0.93

apryMeHTa c [IoMorlb
paBHooTCTOqtqHX

No BapuraH[a

Q.702
0 .51,2
0 .645
0.738
0.606

No BaplzaHra

0.L02
0.114
0 .725
0.203
U. 134
0 .237

No BapuraHTa

0 .526
0.453
0 .482
0.552
0.436
0 .602



-t

0.41
0 .46
i r^)

0.60
0. 65
0.72

z.rt4ta
n 

^Ar. ^z.Jz3t5
2.09336
L.86203
Lt 4926
r.62098

Ta6nzqa I

I a-F| { /t

T ?an+. vvV
a 

^n -
J. JvJ

1 ?OnL. JJV

I av\

1 Ann,r.=vv

m-4.---,-^ ^! o,vJLvL+d, z

5 .04192
5.]-17 44
5 .320L6
s41 0695
5629686
5.79788

0. 115
0 .720
o 12'i
0.130
n 1?6
0.140

I .657 29
8.29329
'7 .95829
1 .64893
| .502J5
1.09673

Ta1nnua 3

1. 150
1.155
1.160
1.165
1.170
1.175

rn-d---.-- ,r o.vJ LvL\d. .l

a -4 -- ^h h I h59

h <v9Hu

a a 
^ -- ^h I vhhx

.   -F4O. UUJ5I
5.82558
a hhhx <v. vvvvJ

0.180
n 1aq

0.190
n 10R

J. bI54J
5 .45693
r 

^^ -^ r3.52O54
q 1O?n/l9 

' 
LJJV=

No eapr,iaura

0.616
0.478
0. 665

0.613
0.517

- 8' Tlcuolt'syx flepBylo I4'I'I BTopyIo tIHTep,,o rlr4oH'yro Qopirryry Hrroroua, BhrqrdcJr]rTr; 3HaqeH
Synr<qur,r trplt AaHHbrx 3HarreHr,rrx apryMerrra.

No Bapr4aHta

1.3832
L .3926
t. 5602
1.3934
1.3866
1 ?O,4 q
L.JJ=J

No BaprraHTa

0 . 1264
o '1 ?1 c
i 1)?.)

0.1334
0.128s
0.II16

No Bapr4aHra

n a rnrv. !3zI
0 . 1611
0 .7662
0 .7542
0.L625
0.1548

U. lbJU
0.1875
0 . ]-944
d a 

^- -v.tYto

BaprA aHTa



lpulrepuufi nepeveHI BorrpocoB rc pefiruur-noHrpo.nro .l{b.3

1. C notvrolqblo I,IHTepnoJIf,III{otrHbrx Qoprr,ryn Hrrorona ulayccauaftru 3rnaareraue nepnofi u
nropoft [poIrs]BoAHbIX rlprl AaHHbrx gHarreHr,rrx ailrylrenra gm (pynr<qvtr,3a1aHlcrfi ra6ruaolro

xlv

2,4 3,526
2,6 3,792
2,8 3,945
3,0 4,043
3,2 4,104
3,4 4,155

2. C notuIolrlblo I4HTepTIoJUII{I4oIrHux lpoplryn CruprraHra ra Beccers saftru3HlrreHr{e repnoft n
nropofi npol{3rloAHblx rlpIa AaHHbrx 3HarleHrrtrx apryMeHTa 4nr (pyuxqnn,3araHHofi ra6lz.rno

xly
3,6 4,222
3,8 4,33r
4,0 4,507
4,2 4,715
4,4 5,159
4"6 5,693

3. l{auo,4n(psepeHrlr,ranbHoe ypaBHeHrre Broporo rroprAKa nuga F(y,y',/,,)=0
c HarraJrbHbrMrz ycnoBprnuru y(xo)=yo vr y'(*)=yL.

.{nr 4anuoro ar'ISQepeHIII4aJrLIIoro ypariHeuus nairru perreHrze y=y(x.1, y,r1oBnerBopf,rorqee
3aAaHHOMy HarrarrbHoMy ycnoBr4ro, B BprAe:

a) nxru o'urr.rrrHbrx or Hyrs rrreHoB pil3JroxeHur B creleHHofi px4;
6) no MeroAy Pynre-Kyrra cocraBlzTr' ra6nvlqy npu6ruxenHbrx 3Harreunil perneHr4.f, cr4creM1,r

alI00epe-Hll]riulbt{brx ypanueuizfi nepBoro nop.rlAKa, coorBercrByroqefi 3aAaHHoMy ypaBHeHrrro, Ha
orpe3Ke [0; 0, S] c rrafoM h=}J.

Bce srHtlcneHvrg' npol'I3BoALITb c oKpyrJIeHI,IeM Ao nrlTofo .qec-rrrlrqHofor 3HuKiL pesylrrarrt,
lonyqeHHbre B .ryHKTax a) u 6), cpaBHra.rb.

I. y" -5y'-r4y=Q, /(0)=0, y'(0)=t.
2. y" +2y'* 1t,-9, y(0)=0, y'(0)=2,
3 . y" - 6y' -7 yt - 9,, /(0)= 1, y'(0)= t .

4. y" +7 y' -By,-9, y(0)=0, /'(0)=0.
5, y" -70y'+25y=9, y(0)=:, y'(0)=0.
6. y" -5y'+6y=0, y(ol)=2, y'(0)=t.
7. y" +5y'+5y=Q .y(0)=0, y'(0)=t.
8. y" -6y' +5,y=0, .v(0)=2, y'(0)=2,
9. y" +4y'+3y=Q, .l(0)=9, /'(0)=1.
10. y" + 6y' +8y-0, y(0)=2, y,(0)==1.

l-[porvrexyroqHafl arrecrarluq 
''o 

nroraM ocBoeHus Arrcqn,rur'Hsr (exsauarn).



Ilpunrepnsrfi nepeuenr BorrpocoB K gK3aMeHy

1. Itra.ccu(prarawrr rlorpettrHoorefi pe3yJrbrara qr4cJreHHoro peureHr4f, 3a1taqv.llplr6mlreHHbre
rrr,rc Jrit. 4.6 comorsas rr orlr ocr4 TeJrbH a.f, rrorperxH o crr,r.

2. florpeuruocru apu$rvrerr.rqeoKr,rx oneflaqufi. f,Iorpeuuocrr (fyHrqnu.
3" \z[s1sr4bl rlolrcKa petrleHl4ii neluHefiurx ypaBHeHrafi. flocrauoBKa 3a.{aqra. J\zlerro4rr Jror(aJ}r,t -

3ar\t;ru ttopnefi neluneftuoro ypaBueHr.rx. O6ycnoBJreHHocrb 3ap;at:a Bbrrtvc.ruerrr4f, Koprrfl,
4. ZrepaquorlHoe yror{HeHl{e IliopHeft seruseftHoro ypaBH eHLrfl,. Mero4 Ae.rrelrr{rr c)Tpe3Ka rrc)-

rroJrar{ (vrelo4 Ar4xoroMprr4). Kpurepufi o xon.ranu t ur eparyufi .
5. MexrA npocroft r4TeparJupr. CxoAr.ttuocrb MeroAa. Kpurepufi oKoHtraHr4f, urr>pan:,uft. O6yc-

JroB.rreHH o crb Merol(a npo crofi rrrepallrzr.r.
6. Merng Htrcrosa pelxeHl{f, uerzHe:ftHoro ypaBHeH[.s. Ycroer4e cxo.qr{Mocrm. -Kpurepufi

oKoru,{aHr.rr urepaquft. MeroA ceKyrrlux.
7. I,IrepilquouHble MeroAbI pexreHr4s cvcreM rurneftnrrx arre6pauuecKr4x ypanuennfi. MeroA

flpccrofi lirepaquu. CxoAutvtocrb MeroAa npocroft va'epa\uv. AnocreprropHa.r ouer{Ka no-
fpeIUHoc'rr4.

8. MeloA 3efi.uens. Izlrepaqraounue droprrayJrbr MeroAa. Ycroerde cxo.4r4Mocru. lKpureplril oxon-
.l.au;"Ltflureparyufi.

9. MeroA nocJleAoBaremnofi negxuerfi penaKcauuu.kheparyuoHHbre Sopuynrr Me.roAa penaK-
ca\ufi , Mo4u@ uxaq r4rr Me,T (, Ia pe:raxc aqlt fi .

10. tr4H'repnonrpoBaHlle $yurcqufi. flocr4nonra 3aAarrr4 r4Hrepnonr4poBaHrzrr,

Soplrynr,r. Iluueir:r'as r.rHTeprrrorqquf, ,

flpvr6.rrrzxreFrHbre

1 1. KonequE,Ie pasHocru. Irln'repnoJrrrlrroHHbrfi unoroqren HuoroHa. ZHrepno.rrjfiur4or{Hat

Sopnayna faycca.
12.I4urepnonflr\us. KaHoHLIqecx:rrM rroJrr4HoMoM. ZHrepnolrquonuufi rroJrr4Hor\4.llarpaHrra. Ilu-

9I,I0JIeHI4e xoe(pQuqraeHTon IIoJIIrHoMa. Oqesxa rrorperxHocra r4HTeploJrrrltcoHr.rofi Sopuy-
ru,r flarparrNa.

13. O6panHoe plHTepnonl4poBaHlle. HerxolxAeHue ropneft ypaBHeHr4s MeroAoM o6ipcLrnoro uu-
Tep'tI()nnpoBaHr4r.

14. 9raclennoe 4r.rSQepenqrrpc)BaHr.re. Oopruylrr npz6lzrxeHHoro arzSsepeurdrrpoBalrzr:,
ocIIoBaI{HbIe Ha rlepBofi ran:repto-ruquonnofi (foprvryne Hrrorona u Qoprvry.ue C,ruplzura,

1 5 . @ o puyr.br rrr4creHuo ro 4z $ (p ep eHrlr.rp oB a*ufl, rrrfl. p aBH o orcro-r{qux rorrer.
16. O6rmnoBeHHbIe ara0$epenlll4anlgbro ypaBHeHr.r{. 3aAa.ra Kouu. Penenue 3a},aqvKourn o

rrorvrorqblo Q oprvrynsr Tefi ,nopa.
I 7. Meloau Pyure-Ky:rra. o qenra ncrrperxHocrr4 oAHorrraroBbrx MeroAoB,
18. KoHe,qHO-pa3HocrHbIe Merrf,,4bl Mero4 HeonpeAeneHHrrrx xoef SuquenroB, O,qe:Hra no-

fper[rHocTH KOHeqHO-pa3HOCTHbrx MeTOAOB.

19. flpocrefilrze MeroAbr penelF{r{r rcpraeqoft 3allaqu4lx o6trxnoBeHHbrx 4raQdrepeurlr4aJr,bHbrx
ypaeuenufi.

20. Oyrrmq ust lpuua cero.ruofi lcpaenofi saAaqr4.

AAHId,

Peruenne npocrefi urefi rpiaenofi roeroqrrofi 3a.-

21. floc:raHoBKa KpaeBr,IX 3aAav gttr_ ttuuefrnoft cucreubr rrepBoro [oprAx:a. A.nrop,arir,mr pe-
IrreHrirr KllaeBbrx 3aAaq nrq c:LrcreM ypanueuufi nepBoro uopsAKa.

CauocroqrerbHaq pa6ora cryAeHToB rlo lllrcqurrnune <gucneHr{bre MeroAbr) Bzurroqa.er s oe6fl cneAyrorlge
BUAbI Ae.flTeJTbHO,Cl'H:

1) npopa6olKy yqe Marepl4ana no KoHcneKTau, yue6uofi u uayuuofi Jrrrreparype;
2) no4roronKy K I I4r{ecKI4M 3aH.rrru{tu, rpe6yroqyrc coBMecrHoro BbrnoJrHeHHr lvralrbrvrr4

cTyAeHTOB pACCMaTpHUaeMbrx Ha JreKqHfx MeToAoB.
3) no4roronKy ilo BceM BlrAaM KoEtrpoJrbHr,rx Meporpr4rrruir, v 'roM qucre K TeKyrqeMy KoH,TpoJrrcr

npoMe)Kyro.truofi arreoraquz.

IIpauepHrIfi nepeuenr' BorlpocoB, pac{:Marpr{BaeMbrx rrpIl caMocrorrrersHofi pa66.re c'ryAeHToB

1. flporparvrMrrlloBaFrr.re Ha irnroplrrMrdqecKoM .rr3brKe c*f. znrerpupoBaHHr,re rraKerr,r MathcAD 6.0-l n
Maple V R4. Cocras rz SyHxqIzoHaJIbHbre Bo3MoxHocrr.r rraKeroB. Baxuefiuue oneparopbr



2. florpelruooTl4 Bblrrlrcrennft. OupeAereHr.re KoJrr.rqecrBa BepHbrx 3HaLraurrx qurpp. llorpeuruocrz
alre6p auuecKrrli otreparl nfi.. llpavutta oKpyrneHrzr.
3 . flpxrr,ra-lr 3allaqa reapr4u nolpeuuroc:reft .

4. O6parn as. sa4arrdreopnu lorpemuocrefi .

5. florpeurHooub oxpyrneHr4it u3anuc;t, qrceJr s 3BM.
6. Mero4u perueullt alre6pauqecKla( I,I TtrraHorleHAer{THbrx ypanneHrafi: MeroA rro.[oB]4HHofo AereFrLts
(Auxorouuu); uero4 xop4 (ceryunx); MeroA KacareJrbHbrx (Hrrorona); Melor urepaquii. OrIeHra
flofpellrHo(:refi:. Tpe6oBan:zfl, K BbItII4cnarenbrroMy anropr,rrMy. Ycrofiqraeocrb 14 c,rroxuoclb anropr4TMa,
7. MeroAu ritrlcJleHHofo pelxeHl4t cr4c'reM rprueiinrx a-lre6pazuecKr4x ypanueuufi. MeroA
IIO CneAOB aTeJIbHOf O I4CKJIIOT{eHI'rf, HeI4 3 BeCTrn,IX. Mero4 orpaxeuraft 

"

8, Mero4 lpocrofi LITepaIII4I,n, Ocodeunocru peanr43arlr4r..r MeroAa npocrofi lare]parlrurr4 ntr 3ts\4. C)uenxa
IOTpeIIIHOOTI4 A ycKopeHtIe CXOALIMOcTII.

9. Onrunau3au;,,us. cKopocrl4 cxoAr4Moolpr r4Tepa{[oHH6rx rrpoqeccoB. MeroA 3efilenq,
10. I4repaquoHl{ble MeroAbI c I4clonb3oBaHr4eM crreKTpanbHo-gKBrlBaJreHTHbrx oneparopon.
1 1. llorpertrHoroltb npz6rutxeHHofo peilIeHuq cr4creMr,r ypanneHufi u o6ycroueHrrocrb r\darprru,
\2. I4urepnonrrpoBaHlae. flpu6nzNer{rrhre Qopnrynu.
13. I4nrepuor.srtJ4onmrrfi ltuoroqren Hsrcroua. f{orpernHocrb MHoroqreHa Huorona"
l4.I4uteptloJlrttploFrHrtfi Nanoro.rlen 3plrura" CxoAul,rocrb r.rHTepnonflrilrur. Herzseftnaq r.FrrepiloJrflrr4fl..
1 5 . I4Hreplonrrqur cn nafi Harr,rra. Mnororr,repHa-r r,rHTepnonsrlr4.rr.

16, Cpe4ueKBaAlparur{noe npn6lrlxeHlrte. Ilutteitnas annpoKcr4Marrrfl.. MeroA Har{MeHrE,rrrr4l,( KBar;paror},
Helznefi nafi annpoKclrMarlr,rfl .

lT.rlrzcnennoe 4uQ$epeHul4poBaHze. llorranoMr4aJrbHbre Sopvrynrr. Mero4 Pyure-JPonn6epra.
1 8. Knasup?BH,oMepHbre cerKr4. Peryltpusaqlu 4nSQepeHrlr{poB a:uufl..

19. HncnenHoe IIHrefprpoBaHLIe. llorznouz turblrafl, arrilpoKcr.rM ar\Lrfl.. Oopnayna rpanerqufi
20. @opvyna 3iiilepa. (Doprr,ryna faycca-Kpuoro$(pe4x. CxoAlruocrb KBaAparypHbrx r:poprryn.
2 1 . O6rrruoBer{rrbre 4rz(f (pepeHrlrraJrbrrbre ypa.BHeHr4r. 3aAaqa Kouru.
22.Mero[t;r penreHrztr: MeroA llrarcapa; MeroA Marrroro flapaMerpa; MeroA AAauca.
23. Kpaenue 3zul:arrn. Pa:nocrnrrfi lreroA. MeroA falepruna.
24. Merclbl peureHllrl ypaBHeHLIs B qacrHbrx rrpor43BoAHrx. OcuonHbre rroHflTufl,Teofir4vr MeroAil

ceroK. Aunp orcu lr'ar\vts. up o creft uux rzn ep 6oJrr{qecKrrx 3 aAarr.
25. Pa:noc'rHbre cxeMbr An-s oAHoMepHc,ro napa6orrr4qecKofo ypaBlr,eHufl .
26 . P azno crHarr anrrpoKcnMaur4r sJrnu n'rrrqecr(Hx yp aBH euuit,
27 . Merogtr pe[reHr{s cerorrHbrx oJrJrr.rnrrzqecxrlx ypaBH enuit.

Oortr orleHor{Hbrx cpeAcrt} rnfl npoBeAeHr4fl arrecra\vLr ypoBHfl c$opuuponaHHoor,r4
KoMIIereHUufi ofiyvarorluxc{ [o II4cULI[nnne oQopMrrrercr orAeJrbHbrM AoKyMeHToM,

7 . }'IIEEHO-METOAI,IqECI(O E II I,IHOOPMAIII4OHHOE OEIICIIE rIl0H I4Fl

NIICUUilJIIIHbI
7.1. Kuuroo6ecne.reHHoc'rb

Halrnesonanue Jrlrreparypbr: aBTop, HrBBaHr,re,

BIIA LI3AaIIptr, I{3AaTeJIbCTBO

foA
U3AAH14

fl

KHZ| O OEECTEI{]E]HH(3 C:T])

Konzqecrso 3K3eMflnrrpoB
uz,.auuit s 6[6Jrzorexe BrfV
B coorBercrBura c OfOC BO

Halrr,l ne e ucrrllouHoil
6rz6nno'rexe BlfV

z J 4

OcHosuaq lzreparypax
1. Kounaxon H.Cl. OcnoBbr qr{cJreHHbrx.

MeroAoe/ [paxTr4r{yM M.:
MocxoscKrafi rylraHurapHsrfi
yHzBepcr4rer,20Ltl. - 92 c"

20\4 htttrr : //ww,r, iprbookshop,
rul3i669t)

2. Kouaes B.{, t{r.rcneHHr,re MeroAbr rl
rpofpaMMr4poBaHr4e: yue6noe noco6ue. -
M. VIA OOP)/M, 1 {I4LI II4HOPA-M .2016
.- 336 c.

20r6 httpr ://w'*nv. znanium,
coni/catalog



3. Eaxsaron H.C, r{uclenHrre Meronbr B

3aAarrax v ynpaxrneuurx/ yue6noe
roco6ue.-M.:EZLIOM. Jla6oparop:r
3mauuir, 20I 5 .- 2:.4I c.

20ts htt p ://vrww, iprbc,okshop.
ntl 12283

TIOJI.tII{TE. bHa{
1. Baxeanos H.C. rluclenHue uero.qu/
yve6uoe roco6ue.- M.: EI4HOM.
Jla6oparop u:q. guat;il4f4, 20 12.- 653 c.

2012 http ://v,.ww, iprbookshop.
rul366\)0

'.2. Co6oresa O.Et. BsereHae rl
rlr.rcJreHHbre uero4r/ yue6Hoe noco6ue.-
.Honocz6upcr: Honocu6upcr<vtft roc.
TexHr4r{ecKuli yHunepcr{Ter, 20II.- 64 a.

2011 http:://i,vww.
iprbookslrolt. rul 453 62

.1. 3arzgH.qn B.E, 'Ieopzx Ia npaKTr.rKa rro
BbrqrrcJrr4Terr,Hoii MaleMarr.rKe / yue6uoe
noco6ve.- Kpacn:orpcl<: Cu6" $e-aep. yn-
'r.2012.- 174 c.

2012 http://u,ww, znanium.
com/catalog

7 .2, IlepwoAurrecKre u3AaHus
1. I4n$oprua:Ir4Ka, BbIrII,IcJIIzreJrbHarr rexHt2rKa r,r r4HxeHepnoe o6pa:oBaHr4 e. UILl-: ):tttp:llelibrtny.ru/

contents. asp ?issueid: I 5 67 393
2. Hayrca 14 IIIKorIa. URL: https://dlib.eastview.com/browse/publicatio nl79294ludbll?-71)
3' I4n$opnrd,rurca ra 6pasonaurae.1URL:htttr://dlib.eastview.com/browse/publication/1 ti946ludblI270

7.3. llulepHer-pecypcbr
3 E c <vn aBep cprrercK as 6u6 nuctrera oruaft H > - http : I lbiblio club. rul
3lenrpcrH n aq 6u6nuorera: http://www.twirpx.com

1.

2.

8. MAT'T]PI4AJIbHO.'IEXHIIqE CKOE OEE CIEIIEHIIE ALICqUUII,I FII;I
[nr pearru3alJkru 4auuofi Al{oqunnrrHbr r4Merorcfl cneL\vanbHbre rroMeu]eFrr{-f,

zaux]Juit JIeiKIIItoHHoro rl{na, zausruin npaKTzqecKofo rr.rfla, TeKyqero KoHTpoJtr u
arrecraur.rr4, a raKxe noMeqeHr4s p.nfl. caMocro.f,Telrnoft pa6orsr"

flpalctu"recxr,re 3aoflTus. rpoBoArrc.f, B ayrkr'rapw (xotrnrrorepHoM xlacoe) jtll6-3 \vnu
aHarorl4rrHoM x:oMnbloTepHoM KJIaCCe B 3aBI4CI{MOCTI4 OT CerKu pacnucauut),

flepeueut [clonb3yeMofo nuqelr3r.roH]roro porpaMMHoro o6ecne.{eHr{q:
1) JVIS V/ord;
2) MS FowerPoint;
3) MS Visual Studio.

JIJrr IIpOBr3ileHr4;"fl

npouexcyrovHofi



Pa6ouyro npo rpaMMy cocraBrrJr foplon

PeqenseHT

(npe4cranurem, pa6oro,4arenr) fen. 4zpexrop OOO
(Mqcro pa

flporpal,trr,ta paccMoTpeHa u olo6oeHa Ha .^r.or^,1114yxaSe4pu Srz:uru u fi ualeuaruru

3ane4yrorqzfi .ra$egpofi Apaxenrut C.M.
(OZO, no4nucr)

Pa6o'ras [polpaMMa paccMorpeHa rI o4obpeua ua sacdgauuu yue6no-uero,Iz.{ec,Kofi KoM'ccr'r4
HATIPaBJIeH:ug 1L8i.03 ,01 HaHorexHoJIO]]IIa I,I MI4KDocI4cTeMHafl TeXHI.{Ka

I lpe4ce4areJrb r(oMrrccrru ADilKenrH C,M.
(ozo, noAnr{cb

JI T4ICT IItr]PFYTBEPXNEHIL'I
PAE OrIErl np of p.q.MMhI AITCIII4IIJIT4HbI

Pa6o.{a{ nporparvrMa o4o6pena na

flporoxon sace,AilHrr.tr na(f e4prr No

yue6nrrfi ro4

OT

3ane4yroquft r<arf e4pofi

yve6unfi rogPa6oqa.q rporpax{Ma ogo6peHa Ha

flp ororor 3 aaq\EtHr4tr naQ e4prr J\! OT

3ane4yroiqrzrft ra{[e4poft

Pa6o.rar nporpaMMa o4o6pena Ha

flp o ro xor 3 ac e I\aHLre, xaQ e4pu J\b

yue6Hrrft ro4

L

3aselyrcqnft r<adre4trroft

fola


