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1" UrrJrr4 o c B o B I{ HtI n.mCJryrII Jrr4FrbI
flelr oceoeHzfl Aucqnr]JIIzHLI Ocuosuarr uerr
o6 qHbIX

JIVLIEF]hE .'I TIOCJ]

nsrr <T
HIl'l Tal-OB 3t(CI N4

OI]AHHE

JaAaqh:
I , 3nat<oltcrBo c MeroAarMll Hlrreplro nflr\t4u u 3rlcrpanorgrrun AaHHbrx, rocrpoeFlVe itaBprouMocreit;
2. OceoeuLte crarhcrl/ttlecKllx MeroAoe o6pa6oriro,r AaHHbr : v nraHupoBalul3KcrrepuMurroB.
3, OcsoeHae Bo3Mo)I(HooTVuxpeuru3arlpru B npoqeccope lxcel a rraKere Matlab,

YPE OTIOII BO
qacrvt, $opunpyenrofi yqacrr{r4KaMrz

nJIaHa..

B Ce,4bMOM CeI4eCTpe 14 Onl4pae)T0.tl Ha
pe3yJ'Ibrarax H3yLIeFII4.g At{cquIIJILI H: <MareryaruqecKoe MoAetrHpoBaHae), <Llunraqzouuoq MOAeJrr4poBaHr4e),
<Teopnr clyvafiHsrx nporrgccoe), <KoMntrorepHoe conpoBor{AeFrve HayqFrbrx HccneAozanvtft>>, <LIu$opnraqr4onHbre
TexHoJl of H n e I poQ eccn o ual ssofi 4e.arelr,nocrjvt >,

3" II"IIAHI4PYEMbIT]
llnanrzpyeurrle pe3yrrl,Tar6r o6yqeHnr
ocBoer{r4r OftOlI

Itoa QopvapyeMbrx
xovneleHqrfr

Ypoaeur ocBoeFr

KOMneTeHUHA

q llnaHupyevrbre pe3ynbrarur o6yqssxe n,
xapaKTepH3ylorqu e 3'ranE r (topl,rzponaHrzr

(noKagare,'lu ocBoe[Iaf, I(loMilere]

A14CU14nrr14He

rovtnere:uqn17
qur.r)

l 2 3
orrK-2 qACTI':qHOE

ocBoeHI4e
3salr:
. METOAbI AHUWIaAIJAYqHbIX.qAHHbDi;
. h4eTOAbI H CpeACTBa ITJIaFILIpOBaIIH'I 14

HccJreAoBaHufi n paspa6oror;
. IvfeToAEI [poBeAeHn.s 3KcIIep14MeHToB

o6o6rqenur u o6pa6orrcu uH$opvaqun,
Yueru:
. ilpr4MeH.rrrb MeToAbr npoBeAer,rlifl SKcn
. oQopMnrrrb pe3yJrbrarbr nayqHo -vrccr,

orrblrHo-Ko HcrpyKTopcKnx pa 6or, e r,
14HOCTpaHHOM tt3LIKe;

. aHutLl3IlpOBaTL HayqHbte AaFlubte, pe3

oKcrrepnMeHroe H Fra6rto gerutil;;
BraJIerr:
o I{aBbIKaMH COCTaBIeHI{rI ilIaHOB rpoBl

r4ccneAoBaHuil u paspa6oror;
. FraB[,rKaMu c6opa, o6pa5orrcz, aHaJrH3l

HayLIHbIX AaHHLIX, pe3ynbTaTOB 3l(Cfre
na6lro4eHzfi;

. HaBbtKaMH cocraBJleHug otqd,log no rr
IIbTATAM .UEFIHbIX I'I(]CJIEIIO

)pfar{h3at_lHrl

r ua6nrc4eHufi,

)pHMeHTC)B;

AOBilIeJIt Cr(fi{x

M LIIiCIC IIA

/JIbTATbI

r.t o6o6u1eHz.l
HME,I.ITOII U

le Arv n:.o

tuit.

nzr3epHoro

e o6racrh

sepHofr "fexHtzKA,

poB rz cr,tcTeMt;

?IIKI'I;

Ipouecc()B 11

i gertensnocru;
)I,IMeHTa^ITLHI)IX

IIK-2 qacTHqHoe

OCBOGHLIE

3Harr:
. MeroAbr r,r cpeAcrBa rcnrepeHufr napaiv

n3nyLIeHWfl;
. MeTOAbI MaTeMaTur{ect(ofo MoAenHpor

npo$ecczoHal;uoil AerreJrbH ocrri;
. rpe6oBauz-s 6egonacHocrtr tlpu npoBe

SKcneplrMeHTtLIIbl{6lx nccle4osaH nI I
Jra3epHblx ofiTr.rKo-3Jrexrpouu srx npa6

Vnrerr:
. r,r3MeptrTb napaMerp.bt rra3epHoro I,r3ny

o pa:pa6arbrBarbMoAera AccJreAyetvrbtx

.flsreHufi n o6lacru npo$eccuoua^ltn<

B TeOpeTpIqecKIIli I4 3KC

P E 3 y JIb TAT r,I O E yrIE HI4g fI O AI4 C II f 4 IIliIr4 I-IE
Iro Errcrlr4rrrrurrre, cooTHeceHHbre c rrnaHrrpyeMblMr{ pe3ynr,TaraMr4

H' B IIDOIDCCCUOHAIbH



HCCJTeAOBaH:/^flx B O1nacTr,r Jra3epHofi .

na3epHbrx TexHonorail,
Bla4err:

. HABbIKII IIENEHANPABJIEHHOIO TIJIAFIHP(

3KCnepHMeHToB;

o [poBeAeFrLrs MareMarr{qecr(Hx tt tpuzu
sKcneplrMeHros u o6racrn npoQecczr

AerTerrbHocTv 14 aHMH3a HX pe3yJrbTa

O HABbIKH I4CNOJIb3OBAHIII CPEACTB AB'rO

I]poBeAeHnh 3r(cflepHMeHTaJIbHbtx Hc(

IEXHI4KI{ ?I

tBaHt4fl,

,LIECI(LTX

rHalsHoii
'IOB;

MaTr43allkrrl ilpz
'.:negoeauzit.

T
4" OE'bEM r4 CTpynTypA Ar4crlr4rrJrr4Hbr

AoeMKocrb AMcIIVnnr4Hr,r cocrilBJrrrer 4 3a-{erHbrx eAr4HI{us" 744 qacoB

Ng

t/n
HaupreHonauue t'eM,.tl utw pazgetos/re\a

A14OI (l4rrnr4 Hr,I
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E

Br4rr yue6nofi
pa6oru, BKJrroqa[
caMocTorTeJrbrrylo
pa6ory cryAeHroB

'I 
rpyAoeMKocrs (B

.{acax) O6'sena yue6Hoit
pa6orlr,

c Ipr4MeHeFrureM

r{HTepaKTI{Bltblx

MeTOAOB

(a vacax / Yo)

@opur,,r

reKyrI{9ro
KOHl'pOJrt

ycrreBaeMOcT14,

Qopivra
npouex<yrovuofi

aTTecTarJIIl.l

(no cettecmpau)
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O
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o
c_)

T
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Y
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\o

a)

t--
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O
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Bee4eHue. Cjrarrzcrr,rqecxuil aHzurrr3

AaHHblx r4 tlpt4trnTlle peurenuft.

lal-z
,2

2 6 1t25%

2 rluc,resHure Merolt,br o6pa6orxu AaHHblx
3KCI]CD]4MEHTA

3-10 8 8 n') 41250/, Peiiruur-
rcoH'rpoLrb N,!12l I4Hrepnola{ul 14 3Kcrpalo,rflrrr4t

AaHHblx

1A
J-+ 2 2 I U25%

2.2 Me:roA HauMeHblrMX KBaAparoB 5-9 A 4 l5 2t25%
ZJ 9rclesuoe 4ra(rOepeuq[poBaHr4e u

I4HTef pHlloBaHI,Ie,
9- 10 2 2 9 U2,5%

3 llapalaerplruecxue tr HerrapaMer-
pt4rtect(lte MeTo,Abr

11-18 8 8 34 4/25'h PeiiruHr-
lcou'rno;lr' Nr 2l

31 Crarucrraqecxait aHarrv3 Murccr4Ba

AaHHbrx. CpaeHeul,re srt6oooK
11-14 t1 A I6 212,5%

)z fluclepcnouurr fi asalns AaHHb]x. 15- 16 2 2 a 1t25%

33 Koppelrr ulo Hunrii aHarus AaHHbrx t6-18 2 2 9 1125% Peirrunr-
rcou-rpo.rru .Nb3

Bcero sa _1 _cerraecrp: l8 18 l8 l2 9125% 3rcsaNaerr,3 6

Hatu.tne B AHCrlr4nrrrFre K.lIlKP
I4roro no Ar4cu,t4rrJn4He 18 l8 18 72 9/2s% 3x:auerr,l|6

qUOIIIIbIX 3AHfl TI-IiA IIO AIICqIINJIIIIIE
€urH3 AaHHbrX 14 rrp]dHflTne pe[reHr4i.r.
rx, 3Tanbr [poBeAeHr4.s 3I(crepr{Merrra,
ca o6pa6o'T'Kr{ AaHHbrx c rroMorub}o npollecco

[IpunaeHeHne leoperr,ru Iiiefi npz [naHup oBaH:aw 3Kcnepr4Mer-rra.
Pa:Ael 2. r{ac,nenur rx 3r(cneprrMeHTa.
Teva2,7 rlncreHsrr x 3KorepuMeHTa.
Cogepltauue rer\lbr, Sncrpanon.a\hfl 4 nHTep[onrulrr AaHHblx c noMourbro nonrzg

HuroroHa, Cnlafi H-unrepror.sua.s.

-Excel z l,4atlab

mon JlarylaH\<a 14



Tervta 2.2. Melr:t4
HopvaruHsrer ypaBHeHr4s

pefpeacZrr.

Frar4MeHbrrlrzx I(BaApaToB Anr nocTpoeFrHt
MHo)rcecrBeHHoil pQrpec cuu. Jluneapn3al\ufl,

nor u rrfi cp arr:op Hurfi ol(rJ[epnMeHr; I{acsrqeHHb] e rrJraHbr.

Tenaa 3 .2 flncnelscwouHslfi aHalr43 AaHHFrx,
Co4ep;xauze reMbr, Oqeuurauue SyHrcqnou

pacrrpeAeneHllfl BeporlHoorrz; Merog "It 6lzrrafiurux
il,r anupoe aH He 3Kcnep rr MeFrra npH Ar4crrepcr.t ou HoM aHarru

Terua 3.3 Itoppe:rnquo snt tit attatn3 AaHFI
Co4eplrcaune reMbr. Ouenrca perpeccrali nn; Auatnz rp,eH4t,u; ldo4euuporaHrae

Uhlull'lL{ecl(oro noBeI(eHlzfl c noMoulsrc ARIMA a; [ucrcperubre AuHaMr,lqecl([e ]toAerrH
croxacrHrlec-'" 

"ut"li;";pl*aHre nparcru.recrrcnx/ra6o .o ArrcqnrrJrr{re
Pa:4el L Bee4euue. crarzcru.recrufi atrarzs AaHHI)lx h npvHtTue perueHufi
l'eir,ra 1 Craruc'wtqecrcnit auuu3 B cpeAo Marna6. O,yurqna ra rpa$uuecrcue cpeAcrBa e cf,e4e MarrLa6
PasAer 2. rlncnenurre MeroAbr o6pa6orriu AaHubtx oKcnepaMeHTa.
c noMou-lbto rloJlHHoMoB Jlarpanxa a Flbrorosa. Cn.nafin-zHrep[oJr-rqr]r B cpeAe Mar.na6

Co4epxaH ze [parKTt4qecrHx gaulrlrfi .

Ter,ta 2.1 Pearltsauuq MeroAOB gKcrpartor.s\ww u r4Hrepflon.suur{ Aa}rHblx 3Kcrx
noJlr.rHoMoB Jlarpaurxa l.r Hsrorona. CnlafiH-rHpepnon.rrlla.s B cpeAe Maua6..

Co4ep>rcau z e npaKTt4 LrecKnx gaHrrrHfi .

T eva 2..3 . Mero;1 sr rrucreHHof o HHlef p 4poB aHV fl A aa$ $epeuq upoBatrwfl,.
Pa:4eLr 3 llaparvl,;rpurrecKze n nenaparr,r$Tpr,rqecKhe MeroAr,r
Terraa 3i.1 craruc,rnqecrcwfi, aHarrw3 Nracclasa AaHHbrx, cpanueHue nrr6opox,
Co4eprlraute reMbl. r{ro ramoe ruaH{poeaurze 3r(cnepr4MeHTa JIHHefiHa.q crar}rlrecKaJr

Teva 2.2. Pe'atuzaqut MeroAa HaunrQHulrrx r(BaAparoB AJrfl rroorpoeHarr 3a

no pa3AenaM 1 u2);
saLrATr4A, BbrnorHe HHe .na6oparopH

fayccir-Mirprcoea.
H N,IHOXEC]'BEHHA'

MOAeJrh o6r,,ercra;

HTa C rOA4CrlrlbIO

$yHrcqufi

)c]'H; ilO0]'ll0eHr4e

ro nos{ltfrraqLreHTa

o6pa:onarelrnrre

3I(CilepLIlvleHTa)

ACM. AKTUBHbIX

x pa6or rla. AaHr-rblx

IIMOC-f'I{,

sasHczN4ocreil.
HEJ]HIJEAH bIX

Teopenarl

uroaereJ

Bepo

ypaBHeHlifl Mllo)I(ecTIlQH MHO)r(eOTBeHl{af,
Tema23. Merog e N4aua6.
Pa:4e.n 3. flaparvr
Terr,ra 3.1 Cra'nuc K.
Co4eplttauue rer\,rbr, Pearusaqur oAHo 14 4eyx $axropHoro MeroAoB aHarrr43a AaHHbrx c

ANOVA-l u ANOVA-II e cpe4e Ma.ura6,
Tenra 3.2 .{ncne:pcrzouHtril aHarus ,{aHHr rx.
Co4epx<aHze 'revtbl. llpocreliurr.te oqeu(a cpyHrcqar,r H rrJrorHocrr4 pac[peAe )reHufl

fhcrorpaMMbl Aal{Hblx c 3JIeMeHTaMU nnaHLlpoqaHt4-f, 3KCnepfiMeHTa nprz Ar.rcnepcrloHHoM
Terr.la -1 ,3 Koppellquouusrfi aualn3i AaHr.rbtx.
Co4epxiaHze'reNIbr. Oqeur<a KaqecrBa p{rpeccarz; Po6acrHure orreHKr,r pefpeccnu c

Koppenrquh I [upcoua rz rcosQ$rzqrzeHra AerepM vHarJH:a.

5" OBPA3OBATEJIbHbIE TEXHOJIOI'I4I4
B npenoAanalz'u,r LucL\urJIHHbI <I'eopu7 oKcnepuJveHmq>> uenoilh3ylorcr pasuoo6piuH

aHan

TexHorofall KaK TpaAHUlaOHHbIe, TaK A C npt4MetJeHHeM aKTHBHrIX H I4HTepaKTI4BFIrIX. trte.l.O4Ot O6 qeHlH.rI.

Iz HHTepaKThBl rbrx Me'ro,qoe o6yueuu.a.
AKrHeHlre 14 HHTepaKrhBiHbre MeToAtr o6y.leHn.a:

f py n no n ar AV c Ky ccr.rfl (,r e r.qz o qH ue 3 aHrrrur{
Pas6op Ko HKperHbrx cury at1nil (lnercquounue
peanbHblx erccnepnmeurou),
Vpoeuen al 4rzS$epeHrI var\z4fl, (xioHrpolturre Mepotrpr4rrrr4l, 3aulhra la6oparop pa6or),

6, OIIB}IOqI{bIE CPEACTBA AJI'I TEKYIIIEI'O ITOHTPOJUI YCil

fi ) G O n DA'! bL De II il' t:.t I t?-KO t I nrpon fl :
P e ii nt ut t z- xo u utp o,,n t I

L {aru onpeqereHl{e 3KcrrepriMeHTa.

2, Itarcue Borrpocbr lpeuaer nraHtapoBar{J4e

3. KnaccnQurcarrui{ 3r(crrepHMeHToB.

TIPOMEX(':YTOqHOI{ ATTECTAIII4I4 ITO I4T fAM OCBOEHTIfl IIIL rItr{frJII4t,IbI I{
yLIEEHCT-METOAI4TIECKOE OEECTI ETTEHI4E cAMocT'otrTBjTb

cTl/AEFTTOB

TxcnepunaeHra?

OI4 PAI;OTbI



4.

6"

7"

8.

9.

lafi re or peAer c)HHe MareMaruqecroil MoAenr4 o6rexra uccreAoBaHr4.rr,
9ro rlas rr aax;r tparropatru, o6rac.rsrc qnpeAereuzl $axro pon?
r{ro Hilgr,rgaror tpyHnquefi orxluxa n ndnepxuoc.rbLj.ro Hilgr,rgaror tpyHnquefi orxluxa n nqnepxuoc.rb
B n4rl nareualr4LrecKHX voaeleil.
Iepe*laclure oc,HoBHbre 3aAaqr4 u 3TanBr npoBe

fiailn.e ofl peAereHr,re trapaMerpa onrt4 Mz3ar{H].r.

oIITt{tvlil3auu u.

1 0, t{ro H it3 bt B arcT cl6o6uleHru,lM napa.M erpoM olrtrMu: niguu?
I 1, Hasua'{er{ae [rKarbl )r(eJrarelbHocrz u {pr,rnofi >rtelarersHocrt4.
12, r{ro Ha3btBarcr )/poBHsMr{ $arcr'opoe r.{ 4HrepBaJroM napbr4poBaHwl Sarcropon?
13. Kax 3etBacvtr r(oJIIrLIecrBo onbIToB n src]repnvreHTe or qrzcfla yponneil cparropoe?
| 4 . lah e o [peAeJreHne $arcropnof o ilpocrpaH crBa,
I 5. l[afire orpeAerreHae r[neuvecxofi neru.lrzHrr.
16. flepe'lracJlare ooHoBHbIe rHrIbI Qusnveclcrzx BeJrHr{HLr. lahre xapaKTep}rcrt4r(y KDr(AoMy
17. llepeuucJrnTc) r\4er paKreplrcrr.rr(y KDr(AoMy MeroAy,
18. Hro Hil3brBarcT rro Kraccuszrraqzr nofperunocreii.
19. Marenrarnqecxarr epeHr.rr.
20' oco6eHHocrn ttllguluynoit H MyJrbrr{nni4xarneHoft oocraBrrroqux nofperxHocrn r43Mepe

P e il m u n z- x o n u3gt11r n o 2
l,tIro Ha:brearcr $yHrcqraefi pl nlorsocrtro il,Llro Ha3brBarcr QyHrquefr pl nrorsocrblo pacilpeAerelrur.s cnyuafiuofi eeraqausr?
2.fiai:e onpeAereHl.re MareMarlzrlecKoro orrin4aHua n Awcileponq crryqafiHofi serg,VqAAHOTI BEJIHqI,IHbI .

OcHosHster 3aKoHbI pac[pe,{eneaua ctyuahriofi eerwuuFribr, rr }rM€HfleMEre npa [.[aHHpoBsH]r 3nclrepfiMeHTa.
t{Hcr oe sre xapaK'repr,icrr4Ku 3THX 3aKoHoB,
4. flaitre o fl p eAeneHt.tfl reHep aJr b H o i.i coeo r<yl H ocrr4, nu 6opxu.
5.XaparcrepracruKH rloqequofi oLleHKh n xpfrepnu ee KalrecrBa.
6, tr4nrep eanbH ar o q$nr(a H AoBepr4Tenusu fi r4 HTepBaJr.
r{ro ua-:striafor crirrhcrr,Iqecrcofi lunore:o[? llapanaerpzqecr(I4e u HeftapaMerpurrecKr4e rurr
8.LIro ua:btearor ypoBrJeM 3Har{uMocrvt u oQr.acu,}o flprztHsrLts runoresrr?
{afire onpreAeneHue crarl4crut{ecKofo xprzrbprzr, I{ro Ha:rrsaror MorrlHocrr,ro xpzrepux?
1 0. flepeu r,r cJr ure 3TaL n br npoB eprfl4 rznoresri.
r{ro orHoc.qr x outpt(ircaM rlepBoro u eropor$ po1a H Kax:oBa BeporrrHocrr, ux coneplrurr?
12.3a2aua, pettlaeMar npa rpoBeprce rzuorQssr o 3aKoHe pacnpeAeneHa.s.
l3.Pons KpzTepus Ilupcoua ilpz fipoBepKe fr4nore3br o 3aKoHe pacnpeAeJreHr{rr.
I(arcrze cra'rucrnqecx:ue KpI4TepHI4 npHMeH.rrrp'rcr [pr4 npoBepKe napaMerpHlrecKHX runoreg?
1 5.Bur6oprruHbte cpeAHae, ilopsAor( HX npoBepr(ll.
l6.BttqereFIIae rpy6r'tx [ofpelr]Hocreil c actiorr,3oBaHUeM DapaMerpurrecKl4x lurrole3.
1 J .3 a1aqu, peuaev,{bre B Ar4cn epcl oHHoM alianrz3e.
18" lars xallaKTepnorr4Ky Mell(rpynnonofi H BHyrpu 'pynnonoI Ar4c[epcr4r4. [ucnepcuou]Hoe orr{oueHae.

Pe i",rrn n r-rcorrlpq,nr, 3
L.I{ars o I peAeJt e H H e crarncrurrecxofi a $ydxquou arrtH
2.LIro Ha:brearor KoppeJ'rnquoHHofi csqstrc? Karcze sa4a

1 2. f eov erp rzqecKoe rpeAcraBJr eHr.re lrr aHo B r una 2k .

ny



13' Kan flponcxoAl4r $opvuponaHurr J\{arpllrr{br rraHLrpoBaHvr oKcnepnMeHroe? llocrpofire {o-prtry
[JIaHHpoB,aH],lfl Arrs nJraHoB 22;23 ;24,[JIaHHpoB,aH],lfl Arrs nJraHoB'2'2;2'3 ;24,
1 4.Csofic'rsa Marpr..iubt lJ]aHHpoBaHnr nolnoro dta
npoBepKa oAHopoAr
1 5 ,tlro o3r,rarraer n cl

l6.Kar<or,i MeroA rrp

IEHTOB"

rauuo4etZcreueru cfarcrQpoB u KaK oHo yqr.rrbrBaerc.s ilpu nJraHr.rpoBatllrr{ FoJrHofo
ulreHra? Karc olpe4eJlt ercs tIHcJro rlo3 Mo)nH r,rx e: anuo4e Xcreufi $a rcrof on?

I R urn uqoltDahr -,r.".,^ -^i'^I B.r{ro Ha3blBaror a:auno4eficrBI4eM nepBofo, BTopofo, Tperr,eto r,r r.4, uop.agrca?

24.Asrelta,e cMelrll4BaHat otIeHoI( B -noeQ{uqr4eHToB a 4po6uorra Sanropuonr oKcnepr4MeHTe

6) nDu,+teDnue c:at,nDocbr. K zK3q\retv
I ' OnpeTleleuue sKcIIept4MeHla. I(arcr.re Bonpocbr peuaer rrJraHupoBaHHe sr<cnepran{:nra? Klacclr$urarlral

SKcnepuMeHToB, Oupeaelenne uarefuarnvecnofi MoAeJrh o6renra flccJreAoBaFrHfl. OalcroDur rl o6nacrr

23' - --"''" r,pwAvroDJrv--r ,,r,o.IdB Tuna 2k. @opltzponaHr.re Marpl4rIbI rnaHxpopaHaJl 3Kicflepr4MeHToB.
flocrpo rrr M arp rzlly [naHupoBaH nn gn si nJr aFroB 22 ;23 ;2a .

onpeAeneH,r cfarropoa ' -- -r -' 
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