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1. HEJIb A 3AJJAYU OCBOEHUS JUCHUII/IMHDBI

Llenpro m3yuennsa mucumnmuHel «MeTomonorusa M TEOpUs HAYUHBIX MCCIIEIOBAHMI
apiusaercs  (opmupoBaHue  Habopa  oOmienpo()eCCHOHANBHBEIX W OPO(PECCHOHATBHBIX

KoMneTeHul Oyayniero marucrpa no nanpasienuro 09.04.02 «Mudopmanmonneie CUCTEMEI U
TEXHOTOTHI Y.

3amauamMu Kypca ABIAETCS OCBOEHUE MArUCTPAHTOM METO0JIOTUM U TEOPUM NTPOBEACHUS
HAY4YHBIX UCCIETOBAHUM.

HAUMEHOBAHUWE JIAGOPATOPHLIX PAGOT

Ne TeMbl HanmenoBanue T€M AMCHMILIMHEL, X KPATKOE COOEPKAHUE

1 JTaboparopuas padora 1.
OmnpeneneHne OCHOBHBEIX YMCIOBEIX XAPAKTEPUCTUK BEIOOPOYHOHN COBOKYITHOCTH
CIy4alHEIX BETMUHH.

4 JTaboparopuas padora 2.
Omnpenenenne BUIA 3aKOHA PACHpPENENECHUs BBIOOPOYHOM COBOKYITHOCTH
CITy4alHBIX BEJINYHH.

S JTabGoparopuas padora 3.
[Toctpoenne  kKOpPEMALIMOHHOM  MHOTO(PAKTOPHOM MOJEIM IO  JTAHHBIM
MACCUBHOTO SKCHEPUMEHTA.

Jlaboparopnas padora 4.
PazpaboTka perpecCMOHHOM MHOTO(AKTOPHOM MATEMATUYECKOW MOJEIH II0
OAHHBIM AKTUBHOTO SKCIEPUMEHTA.

2. COJJEPKAHUE JTJABOPATOPHbBIX PABOT

4.1 JlaboparopHas padora Ne 1.

Maremarnuecko€e IUIAHUPOBAHUE U CTATUCTUUYECKAs 00padOTKa pe3ynbTaTOB HAYYHOTO
SkcrepuMenTa. OmnpeneneHne 0CHOBHBIX YMCIOBBIX XAPAKTEPUCTUK BEIOOPOYHON COBOKYITHOCTH
CIyJANHBIX BETUYHH.

Ilesib ¥ coep:kaHHe: - MOJTYUEHUE HABBIKOB PA0OOTHI C COBOKYIMHOCTBIO CIYYANHBIX BEJITUIUH U

H3YVUCHHEC CTATUCTHUYCCKUX MCTOTOB OICHKH OCHOBHBIX YHCIOBBIX XAPAKTCPUCTHK CITY JATHBIX
BCJIIHMYHH.

OpranuzanuoHHas (popMa 3aHATHIH: OTPaKTUKYM (3 gaca)

Bonpocsl a1 00cy:xaeHHs Ha JadopaTropHoM 3aHATHH: [lnanupoBanue u opraHm3zanus
skcrepumenTa. OnpeneneHne 0CHOBHBIX YMCJIOBEIX XaPAKTEPUCTUK BEIOOPOYHON COBOKYITHOCTH
CIy4AMHBIX BETUYHH.

Teopernueckoe odocHOBaHHE

1. Pacuer OIHEHOK MaTeMaATHYECROI'0 OXKHIAHHHA, [JHCIIEPCHH H CpedHEro
OJOKYMEHT NogncAH
KBa/IpaENEER&D0 0AIRACHE HH #
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A =M(X) .
Mamemamuueckoe odcuoanue 'Y CIy4alHOM BEIMYMHEL X OIPENEssaeT
cpeoHee 3HaueHue iU YeHmp pacnpeoeieHus CIy4auHOW BEJIMYHUHBL, OKOJI0O KOTOPOTO
rpymmmpyercsa 00Ibmas 9acTh €€ 3HAUCHHI.

AOCOMOTHEIMU XapaKTEPUCTUKAMH pAaccesaHus CIydaluHOW BEIMYMHEI X OKOJIO LEHTpa

pacrpeneneHus A genmores oucn epcus D(X) u cpednee Keaopamuueckoe omkioHenue o(X).
HecmenieHHBIMI TOUEYHBIMUA CTATUCTUYECKHUMH OI[€HKAMHM MATEMATHUECKOTO OKUIAHUS,
TUCIIEPCHH U CPETHETO KBAAPATHUECKOTO OTKIOHEHUS SABIISIOTCA COOTBETCTBEHHO @blOOPOYHOE

cpeonee ', UCNPAGNEHHAA 6bIOOPOUHAA OUCHEPCUA S° NI UCRPABTEHHOe 6blOOPOUHOE CPedHee
KeaopamuiecKoe OMKJIOHEHUE §.

Pacuer cTtaTHCTHYECKHUX OLEHOK AJIA aHAJIM3UPyeMOM BeIOOpku ~'""'="" """ obOpema m
3HAYEHUN CITy4YaWHOM BETMIHUHEI X OCYMIECTBIAETCA MO CAECTYIOMMM (POPMyIaM:
JII _
TOT — T N
e (1)
. i .T .
KA A X -X )
n-1 = )
RYENIEY 3)

2. Uckioyenue PE€3K0 BbIACTHINHXCH JKCIICPHMEHTA/IBHBLIX TaHHbIX

COBOKYIOHOCTE IMOJIYUEHHBIX SKCHEPUMEHTAIBHBIX JAHHBIX YACTO UMEET 3HAUEHUS, PE3KO
BEITIC/IAIONIAECA OTHOCUTEIBHO OPYTHUX, 4YTO MOPUBOAWAT K TMOCTAHOBKE BOmMpoca 00 ux
UCKIIIOYECHNN W3 JajbHeumen o0padotku. [Ipuunnon nosABneHUA TaKUX OAHHBIX MOMKET OBITH
W3MEHEHNE YCIOBUM OPOBENECHUS ONBITA B MOMEHT HAOMIOAEHMA, OMMOOYHAS PETHCTPALIUA
mapaMerpa (mo BuHE omeparopa) ¥ T.n. Hes3aBucumo OT OPUYMH MOAYYEHUS PE3KO
BEIJIEJIAIONIUXCA NAHHBIX OHU MOTYT CYIIECTBEHHO MCKA3UTh YUCIOBBIE XapakTepucTtuku. C
APYTOM  CTOPOHBI, MNOpPH HEOODOCHOBAHHOM  MCKIIOUEHMH TAaKWX  JAHHBIX  UYHUCIIOBBIE
XAPAKTEPUCTUKHU TAKKEe OYIyT UCKAKEHBI.

CaMmelil HAQOEKHBIM  METOI  ONPENEIICHUA  BO3MOKHOCTH  MCKIHYEHUS  PE3KO
BBIJIEIAIONINXCA JAHHBIX — 3TO AHAIW3 YCJIOBUM, MPH KOTOPBIX OHM OBLIW MOiydeHsl. Ecmm
YCIOBUS CYNIECTBEHHO OTIMYAOTCA OT CTAHJAPTHBIX (WIM YCTAHOBIEHHBIX [0 ILIAHY
SKCIIEPUMEHTA), TO TAHHBIE HEOOXOIMMO MCKIIOUYWATE U3 JAIBHENIIEH 00pabOTKM HE3aBUCHMO
OT UX BEJIMYNHEL.

Ecmi ompenenenue CymieCTBEHHOCTH W3MEHEHUA VCIOBHN SKCHEPUMEHTA HEBO3MOIKHO
WM TPEACTABIAET OOMBIINE TPYAHOCTH, TO UCHOIB3YIOT CIMAMUCMUYECKUU MEMOO UCKIIOYEHUS
OaHHbBIX, CYIITHOCTE KOTOPOTO 3aKJIFOYAETCA B CIEIYIOMIEM.

1. Haxomar B COBOKYMHOCTHM MAaKCHUMAJBHYIO U MUHUMAIbHYIO BEIMUYUHBI U OMPENEIIAIOT
pacueTHble 3Ha4eHUA Kputepusa CvupHoBa-1'paddca:

OOKYMEHT UDﬂHHCAH 1 max N (4)
3NEKTPOHHOW MOAMUCHIO S n-1.
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2. CpaBHMBAIOT MOJYYEHHBIE 3HAYeHUA C TaOMMUHBEIM 3HaueHusmu Vr kpurepus
CyproBa-I'pad0ca (mysHkT 2.6). Ecnu Vemwer Wit Vewin 001BIIE V7 TO COOTBETCTBYIOMIEE
3HAYEHUE X; HEOOXOAMMO MCKIIOUMTHE M3 COBOKYMHOCTH, d 3aTE€M IOBTOPUTH PACUET

oreHok ", s2(X) u s(X).

3. llpouenypy HOBTOPSAIOT OO IMOJHOTO HCKIHUEHUA PE3KO BBIACIAIONIMXCA 3HAYCHUN W3
COBOKYITHOCTH.

3. Pacyer oTHOCHTE/ILHBLIX XAPpAKTEPHCTHK pacCesiHHHA CJIYY aliHOH Be/IHUHHLI

OTHOCUTENEHOU  XAPAKTEPUCTUKOM PACCESHUA CIy4alHOW BEJIWYMHBI  ABJLIETCSH
Ko ppuyuenm sapuauuu V(X):

A0

Y

Ecim nannas BemMunHA BEIPAKAECTCS B MPOLIEHTAX, TO OHA HA3BIBAETCA K@aopamuuecKoll
Heposrnomou C(X):

b

LA
et = St g a
CiA) L ) (7)

4. OleE,[[EJ]EI—IHE OIHOKH CpeAHEr0 H IrpaHHIl 10BEPHTE/ILHOI'0O HHTEpBaJia

B pesynerare m3MepeHHi UCCIEqyEeMOro napaMeTpa BO3HMKAIOT OMMOKH (MOTrPEMIHOCTH
W3MEPEHMA), I OMUCAHUA KOTOPHBIX BBEAEHBI OLIEHKU AOCONIOMHOU &, U OMHOCUMETIbHOU O
nOZpeutHoOC M.

Abcoromuan u omHOCUMEIbHAA 006ePUMETIbHbIEe OUHOKN, TOITYILIEHHEIE IIPU OLICHKE
MATEMATHUECKOT0 0KUIAHUA C HANEKHOCTRIO Pp, ompenesaorces no popmynam:

_ (P s

oA
| 5 )

— Ul £ Cry) ©)

T
( ﬁ |

rae u(Pp) — KBaHTWIE HOPMATBHOTO PACIIPENEICHU CIIYUAHHON BEJIMUUHEI (TPU
Pp=0.98, a=0w o=1 xsantuis u(Pp) = 2).
HeycmopoHnum 0oeepumebHbIM UHMEPEWIOM HA3BIBAETCA WHTEPBAI, KOTOPBIN

MOKPBIBAET HEM3BECTHBIN MAPAMETP PACHPEAEIECHUA C 3aJaHHOM JOBEPUTEILHON BEPOATHOCTHIO
Pp.

JIOBEpUTENBEHEIM HMHTEPBAT OJIA OLEHKHM MATEMaTHUECKOTO OKWIAHUS A HOPMAJIBHO
pacmpeneneHHo CIydaiiHoN BeMMINHEBL X BEIPAKACTCS (POPMYITON:

JOKYMEHT MNMOANCcAH

SNEKTPOHHOW NMOAMNWUCLIO = Y fl - 1|L_ <7 + £f f.l (10)
Ceptuidmkar: EG[I'[I'[I'[I'MSEEP-.BBBQEEEDEETBAEﬂDDEGDﬂﬂGdSE SR — — il
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa )

Ha npaktuke npu craructuueckou o0paborke o00bruno npuaumarot Pp=0,95. Bennuuna,
NeicreRABHAL @521 Pp, HIZRIBACTCS YPOGHEM 3HAHUMOCHIU M THOT/IA BEIPAKACTCS B MPOLIEHTAX.



5. loBepHTe/IbHBII 00beM HCILITAHHI

AHamm3upys TOYHOCTh OLEHKH CPEIHETO 3HAYEHMA, MOMKHO PEIINTh, ABIAECTCA U OHA
OOCTATOYHOM WiIM Tpedyercsa yBemmdeHue o00beMa UW3MEPEHHH. 3anaBasich TpeOyeMou
BEIMUMHOM OTHOCUTENBHOM OmmMOku (HAampumep, o6 = 3%) W OIpeneamB 3HAYECHUE
KBAAPATUUECKON HEPOBHOTHI MO [OAHHBIM MPEOBIAYIIAX ONBITOB WIM APYrOM ampuoOpHOH
MH(OPMALIMHI, MOXKHO, UCITOIb3ys (popmyiry (9), paccuurars doeepume/ibHblil 00beM 6blOOPKU:

"

X = “r'P"’]f['x ]‘ (11)
AN
6. Kpurnueckne 3HaYeHHs kpurepuss CmupHoBa-I'padoca
KonnuectBoO Y poBeHBb 10BepHTE/ILHON BepOATHOCTH, Pp
3JIeMEeHT OB
COBOKYVIIHOCTH, 1 0,99 0,95 0,90
3 1,414 1,412 1,406
+ 1,723 2,689 1,645
5 1,955 1,869 1,791
6 2,130 1,996 1,894
7 2,265 2,093 1,974
8 2,374 2,172 2,041
9 2,464 2,237 2,097
10 2,540 2,294 2,146
11 2,606 2,343 2,190
12 2,663 2,387 2,229
13 2,714 2,426 2,664
14 2,739 2,461 2,297
15 2,800 2,493 2,326
16 2,837 2,523 2,354
17 2,871 2,551 2,380
18 2,903 2,577 2,404
19 2,932 2,600 2,426
20 2,959 2,623 2,447
21 2,934 2,644 2,4 67
22 3,008 2,664 2,486
23 3,030 2,683 2,504
24 3,051 2,701 2,502
25 3,071 2,717 2,537

3ajaHud HA JJadopaToOpHYIO padOTyY H TPeOOBAHUS K 0TYETY

Ho spmapieHBFAQguLIe 2 BEIOOPOYHON COBOKYTHOCTH 3HAYEHHH CITyYaHHOH BEIHIHHBL X
JIOBBIE XAPAKTEPUCTUKH CIIyUAMHOU BEINUNHEL:
OBBIE XApPaKTEPUC CJIy4ailHOU BE

accynTal b CHENIOHIHT 41
Ceprudpmkar: 2C0000043E9ABEBES52205E7BAS00060000043E
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- BBRIOOpOUHOE CpemHee T WCIIPABICHHYIO BEIOOPOUHYIO JUCHEPCHIO §° U
UCIIPABJIEHHOE BHIOOPOYHOE CpemHee KBAAPATHUYECKOE OTKIOHEHHE § (MCKIIOYUB
PE3KO BBLAEIAIONIMECH SKCIIEPUMEHTANLHBIE JAHHBIE);

- KO3(p(pUIMEHT BapHUAIIMK U KBAJIPATHUECKYIO HEPOBHOTY,

- IOBEPUTEILHBIM UHTEPBAI /1A OLICHKH MATEMATUIECKOTO OKUIAHMA;

- IOBEPUTEIbHBIE 00BEMBI BEIOOPKH OJI1 BEIWYUH OTHOCUTEIRHOW OnmOku 0=I1% u

0=3%, 1 noBepUTENBLHEIX BeposTHocTen Pp =0,95 u P, =0,99.

Tabminua 2 — BapuanTel 3HAa4€HUM 3IEMEHTOB BEIOOPOUHOM COBOKYITHOCTH

3HAYeHHS YJIEeMeHTOB BbLIDOPKH
Ne ske- .
e — Ne papuanra
1 2 3 4 5 6 7 8 9 10
1 960 [ 17.2] 99 | 935 [ 140 | 84 | 985 | 18,6 | 115 | 985
2 965 [ 17,2 87 | 925 | 17,4 108 | 980 | 18,0 | 122 | 1135
3 O85 [ 18,2 112 | 965 | 16,4 | 114 | 960 [ 15,2 | 109 | 940
4 930 | 14,0 74 | 950 | 16,0 | 90 | 960 | 15.4| 115 | 960
5 935 [ 14,4 81 | 930 | 13,8 | 108 | 945 | 15,0 | 109 | 1055
6 950 [ 14,6 | 99 | 950 (154 102 [ 985 [ 17,2 115 | 865
7 985 [ 17,21 105 |1 950 | 16,4 | 114 | 930 | 14,4 | 83 | 1175
8 940 [ 15,6 | 87 | 965 | 17,4 120 | 975 [ 17,2 | 122 | 865
9 960 [ 17,0 | 112 | 965 | 16,6 | 102 | 955 | 16,0 | 122 | 1175
10 960 [ 16,6 | 93 | 905 | 12,8 84 | 945 [ 15,6 | 90 | 1050

OT4eT 0 BRIMOMHEHUH TA00PATOPHOM PAOOTEI TOMKEH COTEPKATE:

— TeMy U 1eIb 1a00paTtopHor pabOTHI;

—  HEO0OXOOUMBIE TEOPETHUUECKUE CBENEHUA ITO TEME,

— HCXOOHYI0 COBOKYIHOCTH CIy4aWHBIX BEIMYUH (B COOTBETCTBHUM C HOMEPOM
BAPUAHTA);

— MO3TAmNHBIM  pacdyeT OCHOBHEIX
COBOKYITHOCTH CJIyYaMHBIX BEJINYHH;

— BBIBOABI II0 pE3yJIbTATAM pacdyeTa OCHOBHEIX YHCIOBBEIX XAaPAaKTEPUCTHUK JIA
3aTAHHON COBOKYITHOCTH CJIYYaNHBIX BEJTUIHH.

UUCIOBBIX XAPAKTEPUCTHK UL  3aJaHHOU

KoHTpo./IbHBIE BONIPOCHI

1. YHucnoBele XapakTEPUCTUKU CIYYANHBIX BEJIMIUH U UX TOYECUHEBIE OLICHKH.

2. Meroasl HCKIIOYEHNUE PE3KO BRLACIAIONINXCA SKCIIEPUMEHTATBHBIX TAHHBIX.

3. Pacyer OTHOCUTENBHBIX XAPAKTEPUCTUK PACCEAHUS CIYyUATHON BETUUMHEL.

4. Onpenenenye OTHOCUTENBHOM W a0COMIOTHOM OMIMOKM W TPAHUI] HOBEPUTEIHHOTO
MHTEPBAIA.

5. Omnpenenenne qOBEPUTENLHOTO0 00BEMA UCITBEITAHUN.

AOKYMEHT MOAMNMCAH .
AnnapayvpwoHpol MaTeppaisl. Jlnga BemmonHeHus maboparopHOM  padOTEI  HEOOXOIMM

C.Epmd:bhﬁ 0 GﬂﬂdSEﬂﬂBBB 22205E /BASQ00600 JE

Branendl€PC ﬁe ATBHBIN K( mcwpﬂ Eﬂ: C’XAPAKTEPHCTHKAMM, TTO3BOJISIONIMMH yCTAHOBUTE OTEPAIIHOHHYIO

cucremy Windows 7w BeImie, a Takxke nmporpammy MathCad.
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Yka3zaHusl nmo TeXHHKe Oe3onmacHoCcTH. CaMOCTOATENRHO HE MNPOM3BOAWUTH: YCTAHOBKY M
yOAIEHUE MPOTrPAMMHOrO OOeCHmeueHHs, PEMOHT MEPCOHANBLHOr0 KommeroTepa. ColOmonmars
MPAaBHJId TEXHUIECKOHM 0€30MacHOCTH MPU paboTe € 3IEKTPO0OOPY TOBAHUEM.

Pabdora c iMTepaTypoii:

Pexomenayembie HCTOUHUKN HH(POpPMALTAH
(Ne ucTounuka)

OcHoOBHAaA JlonmomHuTepHAS Mertonnueckas Murepuer-
pecypceel
1-2 | 1-2 1-9

OuneHounsle cpecTBa: OTUET O JaboparopHou padore

4.2 JlabopaTropHasi padora Ne 2.

Maremarnueckoe IUIAHUPOBAHUE U CTATUCTUUECKAs 00padOTKa pe3ynbTaTOB HAYYHOTO
skcnepuMenTa. OmnpeneneHne BUOa 3aKOHA PACOPENEICHUsA BBIOOPOYHOM COBOKYITHOCTH
CJIy4aNHBIX BETUYHH.

e u comep:xkaHMe: - HAYUNTHCS ONPENENATh 3aKOH PACHpPENENeHUs TeHepPaTbHOH
COBOKYITHOCTH CJTyYAiTHBIX BEITHMYHH.

Opranmsanunonnas popMa 3aHATHH: pemenne npodbaemMubIx 3aaa4 (1,5 gaca)

Bonpocsl st 00cyxIeHHss Ha JadopatopHoM 3aHATHH:  (CTaTMCTUYECKas IPOBEPKA
craTuCTUYeCcKux runores. [IpoBepka runoressr 0 BUAE pacnpeneieHus CaydailHOM BETMYHHEL.

Teopernueckoe odocHOBaHHE

Haubonee momHON XapakTepUCTUKOM COBOKYIMHOCTH CIIYYAMHBIX BEIUUWH SBJIAIOTCSH
niomHocms  pacnpeoeienus f(x) u @yuxyus pacnpeoenenua F(x), ycranaBmmBaromime
3aBUCHMOCTE MEXKIY 3HAUEHHEM (WM WHTEPBAJIOM 3HAYEHWM) CIIYYaMHOH BEIMYWHEL H
BEPOATHOCTBHIO MOSABJICHUA JAHHOTO 3HAYECHUA B 3a1aHHOM UHTEPBAJIE.

[Iycte B pesympTare SKCOHEPUMEHTA IOJyUY€HA BBIOOPOUHAS COBOKYITHOCTH 3HAYECHUM
CIy4alnHOW Bern4uHBL X. Heo0X0 1Mo mpoBEPUTE THOOTE3Y O TOM, UTO CiIydalHas BEIMuuHa X
UMEET HOPMAJIBHOE PACIIPEIEIICHUE.

Jlna onpeneneHnsa BUIA PACHPENEICHHUA HCCIECOYEMOM COBOKYIMHOCTH HMCHOJB3YHOTCH
kpurepun cornacusa Ilupcona, Kommaropora, CmupnoBa u ap. OrpaHnammcs NPUMEHEHHEM
kpumepus Iupcona.

1. OI[[)E,[[EJIEI—IHE OHHEHOK MaTeMATHUYECRKOI'O OKHIAHHA H CpedHero
KBA/IPpATHYE€CKOI'0O OTKJIOHECHHH

OnpenemiM  BBEIOOpPOUHOE CpemHee W UCIPABJIEHHOE BEIOOPOYHOE CpemHee
KBanparnaeckoe otkgoHenue S(X) ¢ momonieio (yukrmit MathCad mean wn Stdev wnm mo
crenyronmmM (Gpopmyiam

AOKYMEHT MOAMNNCAH ]z
ANEKTPOHHOW NOAMUCHIO — 'T ¢

Ceptudmkar: 2C0000043ESABEB952205E7BAS00060000043E O Pl I (1)
Bnapeneu. lllebayxoea TaTeaHa AnexkcaHapoBHa .
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2. ®opMHpOBAHHE YACTOTHOH TA0IHILI

B tex cimyuasx, koraa BEIOOpKA UMeeT 0OMbmoN 00beM, T.€. nciao 3HageHun Oosee 30,
IUISL YIIPOMIEHUS PACUYETOB MOMYUYEHHBIM P SKCIEPUMEHTAIBHBIX 3HAUYEHUH JEIAT Ha KJIACCHI
(naTepBaisl ). Ucxons u3 kOmmuecTBa n 3NEMEHTOB BEIOOPOUYHON COBOKYIMHOCTH, YHCIIO KJIACCOB

k onpenensaroT mo GopMyJie (C OKPYTJIEHHUEM IO LETOTO):
k=33321lgm+1) , mpum 50<n<200;

'.-r'_,'?‘?. -J'I.l:

k=" .75 n-1, . mpi n>200.
Hanmpumep, mna n = 50 npuanmaeM k = 6.
Orcoprupyem 3Ha4EHNA BEIOOPKH IO BO3PACTAHUIO.

Haxomum mmHumansHoe X, U MAKCUMAIbHOE X, 3HAUEHUA W OINPEAECIAEM HIMPUHY
MHTEpPBAJIA:

P P o ®
.II.
Oxkpyrmiem AX 10 1enoro 3Ha4eHUs.
['panunie! i-ro nHTEpBAIA OYOYyT ONPENENAThCA o (popmyIe:
v, =X +(i-1)AY N =+ AL

CocraBngeM TaOmuiy M CUYUTAEM KOJMYECTBO IMOMNAJAHWM 3HAYEHUN AHATM3UPYEMOU
COBOKYITHOCTH B COOTBETCTBYIONINN KIIACC.

Ne kmacca 1 2 3 k
rpﬂHI/lT_LLI .-IIL-“I_.I = I'...-IIL-“._“ L L-III.-_II - I'r.llll.-,,,.,, T _-I E il-.lll.-.ll = I'll.-IIL-“._" T I'llll'll = .III'I r F.‘ll.:'l -
Kaacca (N AN Y AN N AN I R By
Yacrora n;

KonmumgecrBo 3HAUEHWU #; CIyYaMHOW BEIMYWHBI, MNOMABIIMX B KAaXKIObIM KIacc I,
HA3BIBAECTCA Yacmomou. Onpenensiem 9acToTy H; B KAKIOM Kiiacce.

HeoOxomumo, duTOOBI NpH TPYNIMUPOBAHUN SKCHOEPUMEHTAIBHBIX MAHHBIX B KAKIOM
UHTEpBAIE OBLIIO HE MEHEE MATH 3HAadYeHUU. Ecm ke B KakOM-1u00 uHTEpBase 3TO TpeboBaHue
HE OyZIET YIOBIETBOPATHCA, CIEAYET OOBEAUHUTE COCETHUE UHTEPBAIBI, YTOORI YMCI0 9ACTOT B
uHTEpBAIE OBLITIO HE MeHee raTu. [Ipu 5ToM 3HaueHne BeMMUMHEL kK YMEHBIIUTCA U OYIET paBHO
YUCITY MOy YUBIINXCS UHTEPBAIOB.

3. Ilporepka kpurepus Ilupcona

[TpoBepum runoTesy 0 HOPMAIBLHOM PACIPENENEHUN U3Y4a€MOW CIYYaMHOW BEIMUHHEI

X. [IOKYMEHT MNOANWUCAH
NEKTPOHHOW MNOANUCHIO

Ceptuukar: 2C0 ﬁ%ﬂﬂﬁ%ﬁ?mﬂdﬁpﬂﬂHﬂcTh p:’ [MOIIa1dHH A HDPMMHD pﬂﬂHpEﬂEHem{Uﬁ

Bnageneuy; llleGayxoea TaTeAHa AnexkcaHgpoBHa =¥
CIy4alHOM BEJIMYHHBI C TApAMETPAMU - 1 0=5(X) B K& U3 MOJYUEHHBIX HHTEPBAJIOB

NeiicTe H[Ma‘&]ﬁ.ﬁﬂmpmﬁﬂ
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pi = P(xi< X <xiny) = F(xin) — F(x), (4)
rae F(x) — pyHKIMA HOPMAIBEHOT O PACIIPENEIICHUS.
Jlnga ompeneneHns OaHHOW BEPOATHOCTA MOMKHO  BOCIIOJIB30BATBCA  (PYHKIIUEH
pnorm(x,a,c) mporpammer MathCad.
Teopernueckyro wacTory monmagaHus CAy4aliHOW BEMMYUHEI B KAKIBIM U3 UHTEPBAIOB B
MPEINO0JI0KEHUH €€ HOPMATLHOTO PACHPENEIeHNU HAXOAAT o popMmyre:

H, =p A
- (3)
Brrancisem nHabmogaemoe 3HageHue kpurepus Xu-KBaapar mno Gopmyne:
| i o-nl )
Ao = ¥ —— (6)

i i
= | H
[To Tabmiue kputmuecknx Ttouek pacnpenenenus [lupcona (mpumoxkenue 1) mma c

MOMOILBIO KBAHTUIIA pacrnpeneneHns Xu-KBaJapar ONpPEIeniceM KPUTHUECKOE 3HAYEHUE KPUTEPHA

[Tupcona A sz P yCIOBUH, YTO JOBEPUTEILHAS BEPOATHOCTE Pp = 0,95 u uncno creneHeit
cBoOOaEl paBHO k — 3.
3aMeTuM, 4TO OpPH JTOBEPUTENLHOMN BepoaTHOCTH Pp = (0,95 u uuncne creneneit cBOOOABI £k

fr =T.815
— 3=3 KpuTHUECKOE 3HaueHue kpurepus [lupcona A .
Ecm , TO AQHAIU3UPVEMVIO CIIVUaHH BEJINUH MOKHO CUHTAaTh
yEMy Iy yIo HY
aCTIpeneIeHHO M0 HOPMAJIBHO 3akoHvy. Ecm Auaiz = X, W TAIoTe3a 0 HOPMAaJIbHOM
MY HY

pacmpeneneHn TEHEPATbHON COBOKYHMHOCTH oOTBepraerca. C 3ToM ciaydae HE0O0X0oaumo
MCIIOTB30BATE ApyTrue (PYHKIUU (SKCHOHEHIMATBHYIO, MOKA3aTeIbHO-CTENEHHYI0 W Op.) 10
HAXO0KIEHUA PACIIPENEIIEHNA, AIEKBATHOTO UCCIEAYEMOH CIIYIaHHON BEJIMYUHE.

4. I'paduyeckoe cpaBHeHHEe IMIIMPHYECKHX U TEOPETHYECKHX YACTOT

Harnsgnoe mpencraBiaeHHE O PazIMuMuAaAX MEXKAY SKCHEPUMEHTAIBHBIMU 3HAUECHUSAMH U
TEOPETUUECKUMH JACTOTAMU MOYKHO IMOJYyYUTH ITyT€M MOCTPOECHUS OWATPAMMEL SMIIMPUYECKHUX
JaCTOT U rpauka TEOPETHIECKUX JaCTOT (PUCYHOK 1 ).

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



Ceptwdomkatr: 2C0000043ESABEB

Bnapeneu:  WeGayxosa Tatesng Apfrqaifib@drp 1460 | 1050 715 | 805 [1150] 980 [560| 570 | 810

11

420 460 500 240 580 620 660 700 740

--—--— - TeopeTHueckan PYHKUHA;
B - Oxcnepumentantubie navenns

Pucynok 1 — CpaBHEeHME SMITMPUIECKHX U TEOPETUYECKUX YACTOT

3ajaHud Ha JJadopaTOpPHYIO padOTY H TPeOOBAHUS K 0TUYETY

Jlns 3amaHHON  BBEIOOPOYHOM COBOKYITHOCTH 3HAUEHWH CIy4alHOW BETHMUMHBI X
MPOBEPUTH THMOTE3Y 0 HOPMAIBHOM PACIPENEICHUHN T'€HEPATEHON COBOKYMHOCTH MO0 KPUTEPHIO
[Tupcona.

BapuaHTel COBOKYITHOCTEH CIIyUYaNMHBIX BEIMIUH

Ne papHaHTa
n| 1 2 3 4 5 6 7 81 9| 10
1 | 490 [ 950 [1100| 760 | 720 | 930 | 900 [465| 620 | 630
540 | 1400| 980 | 740 | 620 | 800 | 875 |450| 500 | 620
555 | 1170) 930 | 745 | 635 | 850 | 970 |500| 570 | 515
490 | 1350|1040 800 | 770 | 950 | 980 [460| 530 | 740

520 | 1450| 740 | 950 | 645 |1200| 510 | 485| 580 | 760
775 | 735 (1260 905 |530( 550 | 735

595 | 1270 950 | 750 | 620 |1030| 785 |515| 480 | 800
510 | 1480| 820 [ 650 | 870 [1160| 950 [480| 515 | 770
570 | 900 | 680 | 675 | 750 |1130| 940 |560| 525 | 880
790 | 650 | 745 | 920 | 670 |515| 630 | 550

Sl ee 2 N | & WM
h
2
=
[—
-2
h
-
o
Led
-

AOKYMEH]
SNEKTPOHH
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590

725

920
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550

580
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583

1100

1210

825

750

1020

740

470

570

600

14

545

1150

930

860

705

1060

805

540

550

795

15

500

1150

1030

815

730

1000

855

480

570

740

16

540

1150

810

805

690

1100

680

525

450

700

17

530

1030

1100

770

750

1170

620

505

580

710

18

540

1000

1100

610

650

980

830

560

560

740

19

490

950

580

780

810

1085

760

580

490

705

20

550

1200

980

650

705

950

730

480

615

790

21

545

1200

1050

750

765

1000

540

500

540

760

22

520

1300

930

730

175

920

990
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490

700

23

525

1350

700

830

650

850
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505
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730
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1200

640

740

670

800

805

600

520

720

25

500

1300

630

790

905

880

795

475

650

750

26

490

1050

920

760

715

850

970

540

670

760

27

515

1350

980

175

520

950

810

530

490

735

28

530

1300

810

710

765

950

515

515

560

730

29

540

940

690

660

845

1070

785

490

580

750

30

515

1330

750

700

850

1050

715

480

545

630

31
32
33

510
435
505

1050
1400
1500

930
930
1150

775
780
835

670
800
555

1350
1270
1350

925
480
830

505
480
540

540
595
615

815
800
620

34

410

1250

1100

835

740

1130

725

490

540

740

35

450

1150

780

720

725

1180

985

500

375

570

36

480

1200

1100

630

835

1400

655

520

500

660

37

530

1250

1040

700

720

1050

740

480

375

760

38

485

1400

1270

615

710
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485

520

880
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450

1150

1100
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740
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495

1120

700

570

790

1200

970

505

540

915

E7/BASD

1350

0600004

1000

43E

715

770

1200

830

480

450

765
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820
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44 | 500 [1200] 1030 915 | 705 [1550| 720 |515| 610 | 745

45| 455 | 1100| 930 | 870 | 815 [1350] 790 |510| 530 | 710

46 | 510 | 1200| 980 | 820 | 885 [1200] 785 |550| 520 | 720

47 | 480 [1300] 930 | 925 | 835 [1200] 905 [480| 540 | 755

43 | 455 | 1050| 580 | 770 | 540 |1200| 780 |500| 620 | 815

49 | 485 | 1170] 930 | 1710 615 |1200| 980 |500| 520 | 735

50 | 465 [1280] 980 | 1690 770 [1300] 725 |505| 515 | 680

OT4eT 0 BBITOHEHHUH J1A0OPATOPHOM PA0OTEI TOMAKEH CONEPHKATE:

— TEeMYy U eI 1adopaTtopHOor pabOTHI;

—  HE00XOOMMEIE TEOPETUYECKUE CBENECHUSA ITO TEME;

—  HUCXOIOHYIO COBOKYMHOCTE CAYYAWHEIX BEIUUMH (IO 3aJAHUIO MIPETIOAABATENA);

—  TIOATAMMHOE OMPENEICHNEe BUIA 3aKOHA PACTIPEIETICHN CIy4YaiiHOM BETUUNHEL;

— BBIBOABI II0 pE3yJbTaTaM OIPENENECHHUSA BUIA 3AKOHA PACHPENENICHUs CIy4aruHOH
BEJTMUMHBI;

—  auarpaMmy SMIIMPUYECKUX YACTOT ¥ Fpaduk TEOPEeTUUEeCKUX JaCTOT.

PexoMeHJallHH K BBLINIOJIHEHHIO 3aaHUSA

1. 3amanmne pekoMeHmyeTcsa BEITOMHATE B mporpamme MathCad.

2. Be1OopouHyo COBOKYMHOCTE 3amUCaTh B Marpuily Y (puc. 2).

3. Jlannyo COBOKYITHOCTB OTCOPTUPOBATH, MONB3YACh (DYHKIIUEHN CSOTt.

4. Pa30urh BBIOOPOYHYIO COBOKYMHOCTH HA 6 YACTOTHBIX HMHTEPBANOB MIMHEI AX u
OMPENETUTh YACTOTHI MOMAJAHMUSA 3HAUEHUH BBIOOPOYHOM COBOKYIMHOCTH B KAMKIBIM WHTEPBAIL.
Ecmn ke B kakomM-nmuOO0 wHTEpBasie OyaeT MEHEE MATH 3HAUCHUI, CIeayeT OOBEOIUHUTE STOT
WHTEPBAJ C COCETHUM.

5. [lonyuennrie mocne 0OBEAMHEHUA TPAHUIIEI MHTEPBAIOB 3amucaTeh B MATpUIy X, a
JacTOTHI — B MATPHILY M.

.6. Paccuurare Teoperudeckue 4acTOTHl nf; U HAOMOTAEMOE 3HAYEHUE KPUTEPUS XH-
kBaapar. Kputnueckoe 3HaueHHE KPUTEPUS OMPEAEINTh C MOMONIBI0 KBAHTUIA PACIPEIEICHUA
Xu-KBagpar.

7. JQua mOCTpOEHMS AWArpaMMBl SMIIMPUYECKUX YACTOT HAUTU CEPEAVHEI KaXKIOTO
JaCTOTHOTO MHTEpBaJIa Xs#; W OTHOXWUTh MX 1Mo ocu X. Ilo ocm Y mokaszate sMmmpHuecKue
JaCTOTBl H; W TEOPETHYECKHE 4acToTel nf;. Jna Toro urobel Ha rpaduke oToOpakamachk
TUCTOrpaMMa, a He JIMHUA, Hy*HO Ha manemm (opmaruposanusa (Formating Currently Selected
X-Y Plot) orkpreite okuo Traces (cneasr) u B crondmne Type (Turmr) Be1Opars crpoky solidbar.
[Tonyuum nuarpammy u rpa()uk, aHATOTUUHEIE MOKA3aHHBIM HA PUC. 3.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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ORIGIN = 1
Y = (950 300 850 930 1200 1260 1030 1160 1130 920 1130 520 10200 1060 1000 1100 1170 930 1085 S50 1000 920 830 800
Ysort = csort( Y. 1) Ys-:nﬂT= 1 2 4 4 2 o 7 8 ? 10 11
1 800 800 850 850 850 880 920 920 920 930 950
Hmin = min{Y) Xmax = max(Y) k=26 M:(Hmax—ﬁmin)
Xmin = 300 Hmax = 1550 AX =125 =17 k

X1, = Xmin + (j - 1)-AX

KIT=(ED'D 023 1030 1173 1300 1425 1330)

nl=(% 11 12 12 5 1)

A= (800 923 1050 1175 1500 lﬁifl}T

n=(2 11 12 12 ﬁ}T 1=1.3
xv = mean( Y} 5 = Btdew(Y) v = 10973 B =169757
_I_
P, = pf_rln:-rm[}{i_l_l,rv,ﬂ} — pnurm[}{i,xv,ﬂ) ) nt. = pi-ﬁ'l:l
- J .[ﬂi— ﬂi:.l)
nt” = {3736 1176 143508 10368 3.42) z ' =2333  gelusg{0.03,5) = 7.813
fit.
i=1 !
[Ei+1 * Hi} -
}isri = 5 Hsrm = (8623 9873 111235 1253735 1423)

Pucynok 2 — I[Tpumep BermosHenus 3ananns B MathCad
13 . .

%00

EE-I';_

Pucynoxk 3 — [Ipumep mocTpoenus quarpaMmesl 1 rpaduka
KoHTpo/IbHBIE BONPOCHI

. Onpenenenune CTaTUCTUYECKOU THIOTE3bl. OCHOBHAA U KOHKYPHUPYIOIIAS THITOTE3HI.
. Omubku 1-ro u 2-ro pomga. YpoBEHb 3HAYMMOCTH U MOTITHOCTE KPUTEPHSL.
. Onpenenenne CTaTUCTUIECKOTO KPUTEPHAL.

. HaGmromaemoe u kpurnueckoe 3HaueHus kpurepusa. Kputnueckas oOmacts um 00macTs

T PHS G ATITAAIEAT! -

5. BUEGFPRPIEHEECKARDO 6 macTei.

Ceptudmkar: 0 43E9AB8EB9%=20 8;‘-"-.5 0060000043E
B _ H HH Hd.
nageneuy: eB3ykOBa |a¥bAHE ANekdanpoEHa

b o

Heicteutened: ¢ 19.08.2022 no 19.08.2023
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Anmaparypa H MarTepHalbl. /[lna BeimogHeHus JaboparopHOM pabOTEl  HEOOXOoouMm
MEPCOHAIEHEIN KOMIOBIOTEDP C XAPAKTEPUCTHUKAMH, ITO3BOIAIONIMMHE YCTAHOBUTE OMEPALUOHHYIO
cucremy Windows 7 nmm BeImie, a Takxke nmporpammy MathCad.

YkazaHusl mo TeXHHKe Oe3omacHocTH. CaMOCTOATENRHO HE NPOM3BOAWUTH: YCTAHOBKY H
yOAIEHUE MPOTPAMMHOrO OOeCHmeueHHs, PEMOHT MEPCOHANBLHOr0 KommberoTepa. CoOmomars
MPaBUJIA TEXHUIECKOHM 0€30MacHOCTH MPU padboTe ¢ 3IEKTPOo000PY TOBAHUEM.

PaboTa ¢ iMTepaTypoii:

Pexomenayembie HCTOUHUKN UH(POpPMALTAN
(Ne ucrounmka)

OcHOBHAA JlomommuTensHas Mertoanueckas HuTepHeT-pecyperl

1-2 1 1-2 1-9

OuneHounsle cpecTBa: OTUET MO JadoparopHou padore

4.3 JlaboparopHas padora Ne 3.

Cratuctmaeckne METOABl AaHAJIM3a  PE3yasTaroB  HSKCrepuMeHtoB. [locrpoenue
KOPPEIALIMOHHON MHOTO()AKTOPHOU MOJENIH MO JAHHBIM HACCUBHOTO 3KCHEPUMEHTA.

Iels H coJep:xkaHHe: pacuerT NAPHBIX KOA(P(PUIMEHTOB KOPPEIANH, MHOKECTBEHHOTO
Kod(purmenra KOppemsuuu, ONPENCICHUE €ro 3HAYAMOCTU W JIMHEHHOM MOJEIHU
KOPPEMAIMOHHON B3aNMO CBSA3H.

Oprannsanunonnas popMa 3aHATHH: npakTuky™m (1,53 gaca)

Bonpocsl 171 00cy:xaeHust Ha JlaboparopHoM 3aHATHH: CymHOCTE AUCOEPCHOHHOTO H
KOPPESIIMOHHOT0  aHanu3a maHHelX. [locTtpoenme omHO(pakTOpHOM MW MHOTO(AKTOPHOU
KOPPETSAIMOHHON MOJETH.

Teopernueckoe od0ocHOBaHHE
B Tom cnyuae, ecnu TpeOyercsa mpOaHAIM3HUPOBATH 3aBUCHMMOCTE OJHOM CIIy4alHOU

BEJIMYUHEL (}) OT HECKONBKUX CIIy4alHBIX BermuuH X, X, . .., X, HE0OOX0OUMO MOCTPOUTH
KOpPPe/ISIHHOHHYI0 MHOTO()AKTOPHYI0 MO/Ie/Ib!

Y=ay+ a:Xi+ a:Xo+ ...+ auXu.

Meroauky paccMOTpUM HA HpuUMEpEe pa3paboTku ABYX(AKTOPHOU KOPPEIALMOHHON
MO 1€ JTH.

[lycte B pesynsrate n OUCKPETHRIX W3MepeHud (aktopoB X;, X; U BBIXOIHOTO
mapamerpa Y mDOnydeHa COBOKYITHOCTBH COINPAMKEHHBIX CIIYUAHBIX 4HMCeNn. [pedyercs
OMPENEIUTE CHIY CBA3M MEXKOAYy HUMHM W TPH €€ HAIMYMM IOCTPOUTH JIMHEWHYIO

KOPPEMALMOHHYIO IBYX(AKTOPHYIO MOJEN.
1. PacyeTr OCHOBHBIX CTATHCTHYECKHX XapaAKTePHCTHK

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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OmnpenemiemM CpegHUE 3HAUYCHUA A I A : I 1 BBEIOOPOUHEIE CpEIHUE

N ) AL ) Gt y
KBAJPATHYCCKHC OTKJIOHCHHA 3 - H I COBOKYITHOCTCH.

L
X, iEI;-n-iflfi'—Ewi (1)
T — i R

o

¥

[ 5 — I ¢ — I & —
o W R S R S Y RS A W EE S W RO S /0 W i S ) W B 2
i ”f._: d . ( s Jﬂi'_h’ k. is ”,i:_: ( )

B mporpamme MathCad pekomenayeTcs BOCHOIB30BATECA (PYHKIMAMA mean u stdev.

2. Pacyer mapHbIX KOY(PPHIHEHTOR KOppeIAlHH

3HauUECHUA RAPHLIX KoI(pduyuenmose Koppenayuu OTPAKAIOT TECHOTY JIAHEHHON
B3aUMOCBS3H ABYX MAPAMETPOB U ONMPEIEIIAIOTCA AT KaXKI0H Mapsl NEPEMEHHBIX:

= (3)
noEi A ) gy

E.‘t'_._ Y-n-N, ¥
-y (4)

n gy, ) oyl

LI P T S
— (5)

AT AL

3. Pacuer MHO:keCcTBeHHOro kKo0I(pPHIHEHTA KOppeJslMH H OlpelejleHHe ero
3HAYHMOCTH

Tecnora mineMHOM CBA3M MEXKIY CIOydauHbeIMUA BenuunHamu X;, X> u Y ompenensercs
MHONCECMBEHHBIM Ko3(phuyuenmom kKoppenayuu. 10T KOSYPPUIMEHT OIPENENseT CHITY
COBMECTHOTO BIMAHUA BCEX (PAKTOPOB HA BBEIXOOHOM mapamerp Y U and AByX(akTOpHOU
MO €I UMEET BU:

‘illiill.lll..ll_l |.I|._ ! _I|. ] I -:.Il. i . |_I|. . . .Iul_.ll. 1 (6)

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprudmkar:  2C0000043E9ABBBI52205E 7BA500060000043E
Snanenew: el IAIOETE SMEOSRECTBEHHOTO KOA(P(PUIIMEHTA KOPPEAIMU OMPENENAETCA IO KPUTEPUTO

cormacug CTerOIEHTA.
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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K. =l

H[]: T Hl:

HabOmromaemoe 3HaueHne Kpurepus OMpeneasercsa no (popmymne:

] R, . Jin-k-2
(1- R )
""" ., (7)
rae n — o0mIee YHUCIO OIBITOB, k - YUCJIO 3JIEMEHTOB BO B3aMMOACHCTBUM (h=3).
Kputnueckoe 3Hauenue kpurepus T, ompeaensaeMm mo tabmauie npunoxkenusa 1 npu

yCIOBUU, 9TO JOBEPUTEIBHAA BEPOATHOCTE Pp = 0,95 u wnicno crenenen cBOOOIBI paBHO f=n —
k — 2. JlanHo€e 3HAYEHWE MOKHO OTIPENEIUTh, nCrnoab3va pyvukimmo MathCad git(p,d) (kBanTHIb
ya @y qup,
pacrnpenenenus CTeIOIEHTA), TAE p — JIOBEPUTEIBHAS BEPOATHOCTh, d — YHCIO CTEMEHEH
CBOOOBI CITyUaliHOW BEJIMYHHEI.
Ecmit |T s | = Typ, TO OCHOBHASA TUIOTE3A OTBEPTaA€TCa, U MHOKECTBEHHBIH KO (puimenTt
p

KOPPEIALMH ITIPU3HACTCA 3HAUUMBIM.

4. Onpeaeienne JJHHeHHOH MOJe/IH KOppe/IAIIHOHHONH B3aHMOCBSI3H

HMckomas Mmooens UMEET BUI:

Y=ap+ alX: + a:X>,
rae ko3 (PUIMEHTH ag, a;, a> OTMPENEIAIOTCA N0 CAETYIONIUM (POpPMyIam

e s e e o TY ) (8)
0, = — -
| - F(X,)
Foe = T ALY ©)
i, = -
' !-) AL}
a, =Y -aX, -a,X, (10)

3aaHud HA JJadopaTOpHYIO padOTyY H TPeOOBAHUS K OTYETY

Jlna 3amanHbIX BEIOOPOUYHBIX COBOKYMHOCTEHN 3HAUCHUN CAy4alHbIX BemuuuH X;, X u ¥V
paccunuTarh MHOKECTBEHHBIM KOA(P(PUIMEHT KOppemrauuu, OMNPENENUTs €r0 3HAUMMOCTE U
MOCTPOUTH JIMHEMHYIO MOJEIb KOPPEIAIIUOHHON B3aUMOCBSA3H.

BapuanTel COBOKYNMHOCTEN CIyYalHBIX BEINYUH

Bapuanr 1 Bapuanr 2 Bapuanrt 3 Bapuanr 4 Bapuanr 5

m X, | X |Y | X | X | Y[ X|X|¥Y|[X|X|Y|X|X]|Y
11960 [172] 99 | 935|140 84 | 985 | 18,6 | 115|985 [ 138 | 92 | 980 | 11,9 | 106

2 | 965rkircjomibandas | 17,4 | 108 | 980 | 18,0 | 122 |1135] 16,6 | 122 | 840 | 92 | 94
v il A7 1141960 | 152109 | 940 [ 11,5 | 85 |1155] 15,8 | 112
41930140 74 | 950 [ 16,0 90 | 960 | 15,4 | 115 | 960 | 13,1 | 104 |1105] 13,0 | 94
necranod <938 hbAedolosSebs | 930 | 13.8 [ 1087] 945 [ 15,0 | 109 [1055| 14,4 | 98 [ 935 [ 11.3] 94
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BennunHaMu X5, Xo u ¥;

YPABHEHUE JIMHENHON KOPPEIAIMOHHON B3aUMOCBS3U.

KoHTpo./IbHBIE BONIPOCHI

. UTO0 OLIEHUBAET MHOKECTBEHHEIN KOY(D()UIIMEHT KOPPETALUN?

Yro oneHMBAaeT 4aCTHEIM BEIOOPOYHEIN KOA(PPUIIMEHT KOoppenauun?

3. Kakon kpurepuil UCIOJIB3YETCA MJIA NMPOBEPKU THITOTE3BI O 3HAYMMOCTH MHOJKECTBEHHOTO
K03} pUIIeHTa KOppenAn?

4. Kakou KpuUTEpUH HWCHOOJIB3YETCA OIS NPOBEPKHU THUIIOTE3Rl O 3HAYAMOCTH YACTHOTO
BEIOOPOYHOro KO3 ((punmenra Kkoppensuumn?

5. (CBoHCTBAa MHOKECTBEHHOTO KOA(P(PUTIMEHTA KOPPEILALINAH.

6. CBouCTBA 4ACTHOTO BEIOOPOUHOrO KO3(P(PUIIUEHTA KOPPEIALIAH.

7. YpaBHEHUE ITUHEWMHON KOPPEIAIMNOHHOU 3aBUCUMOCTH MEKIY HECKONBKHUMH CITy4YalHBIMHU
BEIMIMHAMU.

Anmnapa a4 W MaTepHAILI. I8  BEIMMOJHEHWA J1a00paTopHOH a00TBI HEOOXO0 UM
P ?ﬁyn@m NOANWCA 2 paTop P o

nePCOHMBHBIIHCONITEIOTEP C XaPAKTEPUCTUKAMH, ITO3BOJIAIOIIUMH YCTAHOBUTE OIEPAIHOHHY IO

g:z;j:?ﬁﬂﬁimméﬁE?sﬁﬁﬁsﬁ%ﬁﬂf@?ﬂﬁﬁfal{me mporpammy MathCad.

eKcaHapoBHA
Nencteutened: ¢ 19.08.2022 no 19.08.2023

61950 146 99 | 950 | 154 102 | 985 (172 115 | 865 | 11,3 | 85 | 890 | 10,8 | 83
7198511721105 ]950 | 164 114 | 930 (14,4 | 83 [1175| 14,1 | 104 | 965 | 13,0 | 106
81940 | 15,6 | 87 | 965|174 120 | 975 (17,2 122 | 865 | 15,0 | 116 | 950 | 13,1 | 100
91960 | 17,0 112 | 965 | 16,6 | 102 | 955 [ 16,0 | 122 [ 1175|168 | 116 | 965 | 13,9 | 94
10 960 [ 16,6 | 93 [ 905 | 12,8 | 84 | 945 | 15,6 | 90 [1050] 14,0| 104 [1175] 15,1 | 112

Bapuanrt 6 Bapunanr 7 Bapuanr 8 Bapunanr 9 Bapuant 10
m| X [ x ]y [ x[x[r[x[x]rvr[x[x]ry[x[x]|v
1]1835] 98 | 101 | 1060 | 15,7 93 [1055]| 14,0 90 | 965 | 11,8 | 91 |1050| 12,6 | 96
2 (1075148 | 107 11040 | 12,4 | 87 (1190 15,0 | 102 | 1175 16,7 | 109 | 1075 15,4 | 90
311195 13,7101 | 850 | 11,5 93 |1175]| 15,4 | 114 | 1080 | 13,0 | 91 |1175|16,5| 114
4 11015] 13,0 | 107 [ 1155] 15,6 | 105 {1050 15,0 | 96 [1275] 17,0 127 {1000 14,8 | 102
5110251139 113 [ 1170) 16,1 | 124 {1020| 13,7 | 84 | 970 | 12,0 | 103 | 900 | 12,1 | 84
6 11035 15,6 | 101 [1365) 17,4 112 |1075| 14,7 90 [1075) 139 97 | 793 | 10,3 | 90
71995 (139 107 |1100] 14,0 | 105 [1095] 13,4 108 |1175] 13,0 | 103 | 823 | 13,2 | 108
818851122 95 [ 945 | 14,6 93 |1075| 144 96 [1075| 144 | 91 | 963 | 15,2 | 114
91965 |11,6| 88 [1190[ 16,5 99 | 795 | 94 | 78 |1105]16,3| 109 |1065| 15,0 90
10{1175] 15,2 | 120 [1050| 14,8 | 105 |1050| 14,4 | 102 | 1190| 16,3 | 121 (1120 15,4 | 102

OT4eT 0 BRITOIHEHUH JTA00OPATOPHOM PAdOTEI TOMKEH CONEPKATE:

— TEMYy U Lelb 1abopaTtopHon pabOTHI;

—  Heo0XOOMMEBIE TEOPETUYECKUE CBENEHUSA IO TEME;

— HWCXOJHBIE COBOKYIMHOCTU CIYyYalHBIX BEJIUYHH (10 3aTAHUIO MMPEMNONABATEN);

— TOSTAMMHOE ONPENEIEHHE MHOKECTBEHHOTO KOY(PPUIMEHTA KOPPEIALIMU U €T0

3HAYMMOCTH;
— BBIBOABI O TECHOTE KOPPEIAIMOHHOM B3aMMOCBI3M MEKAY  CIyUYalHBIMU
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VYka3aHusl Mo TeXHHKe Oe3onacHocTH. CaMOCTOATETRHO HE MPOM3BOJIMUTE: YCTAHOBKY M
yIOAJCHUE IIPOrpaMMHOrO OOeCmedeHus, PEMOHT IIEPCOHAIBHOrO Komibiorepa. Cobmonars
MPaBUJIA TEXHUIECKOHW 0€30TacHOCTH MPU PadoOTe € SIEKTPO0OO Py Z0BAHUEM.

Pabora ¢ JiuTepartypoii:

Pexomennyemeie HCTOUHUKN HH(POpPMALTAH
(Ne nucrounmka)

OcHOBHAA JlomommurensHas Meroanueckas HuTepHeT-pecyperl

1-2 1 1-2 1-9

OuneHounsble cpecTBa: OTUET N0 JadoparopHou padore

4.4 JlaboparopHasi padora Ne 4.

CraTuCTUUECKNE METOABI  aHaJIM3a PE3yabTaTOB  SKcnepuMeHToB.  PaspaboTka
pPETPECCUOHHOM  MHOTO(AKTOPHOM MATEMATMYECKOW MOJEIM IO JAHHEIM  AKTHUBHOTO
SKCITEPUMEHTA.

Le/s ¥ colep:kaHHe: TOCTPOEHUE PETPECCUOHHON MHOTO(DAKTOPHON MATEMATHYECKOW MOJENH,
OIIEHKA 3HAYMMOCTH KO3(P(PUIINEHTOB PErpeCcCUr U OTIPENEIEHUE ANEKBATHOCTH MOJEIIH.
OpranuzanuoHHas (popMa 3aHATHI: MPAKTUKYM (3 daca)

Bornpocsl 1 o0cy:kIeHHsI Ha JiabopaTopHOM 3aHATHH: CyniHOCTE PErpeCcCHOHHOTO
anami3a. [Toctpoenmne oganopakTopHOI 1 MHOTO()AKTOPHOU PETPECCHOHHON MOIENH.

Teopernueckoe odocHOBaHHE

B 3amauy niaHupOBaHNA SKCIIEPUMEHTA BXOINT:
- BBEIOOp HEOOXOOMMEIX Ui OKCIIEPUMEHTA OIBITOB, T.€. MOCTPOEHHE MATPHILEI
IUTAHUPOBAHMA;

- BBEIOOp METOIOB MATEMATHYECKON 00pabOTKH PE3yJIBTATOB 3K CHEPHMEHTA.

ODKCIIEPUMEHT, PEATU3YIONIMH BCE€ BO3MOKHBEIE HEMOBTOPAKONIMECA KOMOMHAIINU
YPOBHEN HCCIENYEMBIX (DAKTOPOB, HA3BIBAETCA NOJIHBIM (DakmopHuiM 3Kcnepumenmom (11D3I).
OH npuMEHAETCA A MOJIYUEHUA pecpeccUuoHHou MHozogakmopHou modeiu (PMOM) B Buzne
JIMHEWHOTO ITOJIMHOMA.:

yﬁzaﬂ+ c?;‘I;‘|‘ . T [ P (1)
WM HEMOJIHOT O IMTOJIMHOMA BTOPOTO MOPAIKA:
Ve=aptarx;t ...t amx;t .ot apixt Lt axx;t ot G XX, (2)
rAe m — KOJINIECTBO (PAKTOPOB;
Vr — PACUETHOE 3HAYEHHUE BBIXOTHOTO MMAPAMETPA;
X; —3HAYECHU S YPOBHEH (PAKTOPOB;

[OKYMEHT NOANWCAH _
a;, GiexRIbAHeH ULIMEHTOB PETPECCUH;

Ceptvpukatr: 2C0000043ESABBBO52205E7BAS00060000043E
Bnapenew:  |peSsykosa Tatbpya Anpecaraposia i — HOMEpaA (pakTopa.

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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[Tpu (pakropHOM MIAHUPOBAHWM, B OTIMYME OT TPATUIMOHHOTO (OAHO(AKTOPHOrO), IO
BEIMUMHE KO3(P(purineHToB perpeccuu a;, a; B PM®OM MO0XKHO CyauTs 0 BIWAHUM HA BBIXOJTHOU
mapaMerp He TOJIBKO Kaxaoro (akropa x, HO M MX B3aUMOJCHCTBUA XX, T.€. M3MEHEHUA
BIMSHUA OJTHOTO (pakTOpa mpu mepexoae BTOporo (pakropa Ha IPYyrod yPOBEHB.

O0padotky pesynsratoB [1M3 mpoBOIAT B CAEAYIOMIEM TOPAIKE.
1. Pa3zpaborka MaTpHIbI ILIAHHPOBAHHS

Mampuya nranuposarus 3Kkchepumenma TPEACTABIAET C000M Taldimiy, B KOTOPOH
yKa3aHbl 3HAUEHUS YPOBHEHN (PAKTOPOB B PA3TMUHEIX CEPUAX OIMBITOB.

Jlnsg cocraBieHus MaTpuUnbl IUIAHUPOBAHWUA HEOOXOIUMO OINpEeneuTs Tpedyemoe
KOJIMYECTBO OTIBITOB:

n= k" (3)

rae k — 4uci0 YpPOBHEU (YUCIO Pa3IUYHBIX 3HAYECHUN ) KAKIOOTO (pakTopa, M3MEHSAS KOTOpOoe
MO’KHO YMEHBIIATh WU YBEIUIUBATE H.

Haubonee mpocrorl BapuaHT HOJHOTO (PAKTOPHOTO HSKCIIEPUMEHTA — OKCIIEPUMEHT, B
KOTOPOM KakIbIA 13 (JAKTOPOB UMEET TOIBKO ABA YPOBHI.
Jlns mpoBeneHns TaAKOro SKCIepuMeHTa Tpedyercas n = 2" ONEITOB.

B  marpunie nmaHuMpoBaHWA — IBYXYPOBHEBOIO  SKCHEPUMEHTA  HUCIIOIB3YIOTCA
KOOUpOBaHHbIEe 3HAYEHNUA YPOBHEHN (pakTopa:

-1 — HUKHUYN YPOBEHE (PaKkTOPA;
+1 — BepxHUl ypPOBEHB (pakTopa.

Hampumep, misa iByxypoBHEBOTO (k =2) Tpex(pakTOPHOTO (m=3) SKCHEPUMEHTA MATPUIIA
mianupoBanus [IOD comepamur 2° = 8 skcnepumentos. [Tycts g kaxmoro Habopa 3HAUEHMIT
(akTOPOB HKCIIEPUMEHT MOBTOPAETCS ABAK L.

Torma marpuity rmiannposanus y100HO 3amiCEIBATE B BUAE TAOMMIEL 1.

Tabmuma 1 — Marpuna nnannpoBanusa IBYXYPOBHEBOTO TPEX(PAKTOPHOTO HKCIIEPUMEHTA

Howmep DaxTopHI Coueranus Vi
JKCIIEP _ |
Xy X X2 X3 | x| x| x| xxas |y Yus Yol s
L
I +1 | -1 | -1 | -1 | A1 | A | H -1
2 +1 | +1 -1 -1 -1 -1 +1 +1
3 +1 | -1 | 4L | -1 | -1 | 1| -] +1
4 +1 +1 +1 -1 +1 -1 -1 -1
5 +1 | -1 -1 +1 |+ -1 -1 1
6 ﬂD—li(_y]MEmlg—EL_ﬂmmﬁl +1 -1 +1 -1 -1
copmjmen—soosmopreconpspossassetansosontoonmael | | - | +1 1 -1
Brapenty:  &lebayxpsaTdreala Afekcadnpotih +1 +1 +1 +1 11
2 n | 0 0 | 0 0 0 0 0

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Ceoiicmea Mampuybl NAAGHUPOBAHUA:
- CyMMa JJIE€MEHTOB CTOJIOIIAa KOOWPOBAHHBIX 3HAYEHWUM KakI0ro (pakropa paBHA

HY IO,
- CyMMa NOWIEHHBIX NPOU3BEAECHUN MIOOBIX IBYX CTOJIOIIOB MATPHUIIEI PABHA HYIIHO.
HeoOxomumo ydecTs, 494TO MIA BBIYUCIEHHUA KOA(P(PUIMEHTOB pPETPEecCHH HCKOMOTO
ypaBHeHUA (2) nonxkHO codmonarecsa ycnoBue n = N (N — uncao ko3(pPUITUEHTOB PETPECCUN B

PM®M (2)), a ams OLIEHKN aIEKBATHOCTH MMOJTYYEHHON MOIEIH 3TO YCIOBUE YCWINBAETCA, T.€. N
> N.

2. Haxo:xaeHne cTaTHCTHY eCKHX XAPpaAaKTepPHCTHR

1
Haxomum cpemnue 3HaueHus (PyHKIUM OTKJIMKA IO CTPOKaM °~ ' W HOOCTPOYHEIE
MCIIPABJICHHEIE TUCIEPCHH S (V) IO (hopMyIam:

.
TSRS S ) =—X 0, T, S (4)

rae [ — ancno moBTOpeHuH onbITa (/ = 2) B KAKIOM SKCIIEPUMEHTE.

Haitnem Takixe qucnepcuio BOCOPOU3BOTUMOCTH

w ) Tﬁ."l I

| (5)

3. IlpoBepka runoresnl 00 OJHOPOAHOCTH JHCIIEPCHH

Ecm 9uciio moOBTOPHEBEIX OMBITOB / OAMHAKOBO IS BCEX SKCHEPUMEHTOB MATPHUILEL, TO
A OPOBEPKU OTHOPOIHOCTH AUCHEPCUM NpUMEHseTCa Kpurtepuil Koupena, nabmrogaemoe

3HAYEHUE KOTOPOTO OMPEAEISIETCSA 1m0 (popMyIIe:

max s

G, - p
N (1] ©)

—t

Habmomaemoe 3nauenmne G,,;, CPABHUBAIOT C KPUTHYECKUM 3HAdeHuem G, KOTOpOE

ONMPENEIAOT MO TAOMUIE KPUTHYECKMX TO4YeK Kpurepus KoupeHa B 3aBUCHUMOCTH OT 4YHMCIA

y i) y
OIBITOB N B MATPHIIE M YHC]IA CTEMeHed cBoOoawl mucnepcuu f( "' ) = [ — 1 nuga 3amamHON

OOBEPUTENBEHOU BEPOATHOCTHU Pp.
Ecrm Gua < G, l-1,n), TO THIIOTE3a 00 OMHOPOIHOCTH TUCIIEPCUI MPUHUMAETCSA, €CIIH
HET — CIEAYET MPUMEHUTh METOJMKY WCKIIOUCHHUS PE3KO BEIICIMIONIMXCS BETUUWH WM HAWTH

NPUYNHY BERHEKRHABEHHE OOTBIION IUCHEPCUN B U-M OMBITE, 4 3aTEM HOBTOPHUTE (MOJHOCTEIO
SNEKTPQHHOW MOANMCHIO

CEPTHdJI%EII'[I{ %E%H%Q @é%%% M@%%WE HacCThb p HGGT]'::I.

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Ecim 4ncio mOBTOPHEIX OMBITOB / PAa3MYHO UL PA3HBIX SKCIEPHUMEHTOB MATPHIIBL, TO

IUIL MPOBEPKH THUIIOTE3Bl 00 OJHOPOJHOCTH AUCHEPCHH B OIBITAX MATPHULBl ITPUMEHAECTCA
kpurepuil baprnerra.

4. BbruuciieHne KO3(pQHUIHEHTOBR HCKOMOI'0 YPABHeHH perpeccHu (Mo/Ie/1H)

Kos(ppunmeHTs! perpeccuu ONpeaensaoTca N0 CAeayrnmm Gpopmymnam:

a == N =01 m

n =

(7)

I| 1]
@ =N T #Ej)
; i TV

TI€ Xj, — KODTUPOBAHHOE 3HAYEHUE (PAKTOPA X; B U - OM SKCIEPUMEHTE.
B pe3yneTare moaCTaHOBKHM HANMIEHHBIX KOA(P(MUIMEHTOB B ypaBHEHHE (2) mOIydaeTcs

perpeccuoHHas MHOTO(AKTOpHAS MOIENh, KOTOpas, OJHAKO, HE SABISAETCA OKOHYATEIHHOM
MOJIEJTBIO M3YJAEMOTO MPOIIecca.

5. OueHka 3HAYMMOCTH KOI(PPUIIHEHTOR YPARHEHUS] perpeccHu

OneHka 3HAYUMOCTH KOS((PUIMEHTOB MPOBOAUTCA O KpuTeputo cormacus CThIOAEHTA.
Jlna ompenenenus HAOMIOZAEMBIX 3HAYEHWW KPUTEPUS I KaKAOT0 H3 KOA(Q(PuimeHToB
PETPECCMOHHON MOJEMH HEOOXOAUMO MOCTPOUTH MATpuily X 3HAYEHUN BIMAIOMINX HA
SKCIIEPUMEHT (PAakTOpOB M HUX COYETAHMWI, HPUUEM, YUCJIO CTPOK MATPHUILI PABHO YHCIY H
OPOBEACHHBIX HKCIEPUMEHTOB; YHCIO CTOMONOB — uucay N KOY(PPUIITUEHTOB YpPABHEHUA
perpeccun (2), Bkiarodas CBOOOAHBIN wieH ap [Ipu 3TOM mepBrIll CTONOEI] JAHHOW MATPHUIBI
COCTOWT U3 €IWHUI], OH MPEAHA3HAUEH OJIA pacueTa kod(pduimenra ay, BTOPOU U MOCAEAYIONIIE
— U3 3HAYEHUH (PAKTOPOB X1, X2, X3, X1X2, X1X3, X2X3, X1X2X3.

Jlanee HeOOXOZMMO PACCUMTATE TPAHCIIOHUPOBAHHYI MATpuly X' M MaATPHILY

C=( N Ay

HaOmomaemoe 3HaueHME KpUTEPUA IS KAKOOTO W3 KOAX(P(PUUMEHTOB perpeccuu
ompenensercs mo (popmyme:

.

I =
: (8)
rae j — Homep crondna marpunst C;
Cji — COOTBETCTBYIOIIMH 31€MEHT MaTpuilel C.
3ameuanue: OyIEM CUUTATh, UTO d;=d s As=d 3, Ag=d23 A7=0]2;.
T in-N)

Kputnueckoe 3Ha4eHUEe OOpPenensaeTCs BEIPAKEHUEM '

[OKYMEHT UDD,HH%-I L |

NEKTPOHHOWM noantpto =7 (11 = v | B

Ceprudmkar:  2C0830de s HENs oSS E 7R A500060000043E , KOO (UIMEHT PErpeccuy MPHU3HACTCS 3HAYMMBIM.

Snafengpo THBHONT CTIVHat  RalIEi KoA(P(PUIIMEHT NCKII0YAeTCA U3 YPABHEHNUA PErpeCcCHU (CUUTAETCS

PaBHBIM HYIIIO ).
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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HeoOxomumo y4uTEIBATBE, YTO 3HAYMMOCTE KO3 (PUIIMEHTOB 34BUCUT HE TOJIBKO OT
VOEIBHOTO BJIWAHUA JAHHOTO (PakTopa HAa BBEIXOOHOM HapaMerp, HO W OT HHTEPBAIA
BAPBEUPOBAHUA ypoBHEU (pakropa. Hesznaummocts wMoxker ObvITE O0O0YCIOBIEHA MAIBEIM
WHTEPBAIOM  BapeUpOBaHus  (pakropa, OOMBIION  AUCHEPCHEN  BCIEACTBHE  HAIWYMA
HEYIPABIAEMBEIX U HEKOHTpoiupyemeiX (pakrtopoB. Ilocne wucCkmoueHus HE3HAYMMEBIX
KO3 () (pUIIMEHTOB 3aNMMCHIBAETCS UCKOMASL MO/IENb.

6. Onenka 3HAYHUMOCTH YPaBHEHHH perpeCcCHH

[TpoBepky amekBaTHOCTH MOIENM MOKHO HPOBOJUTHE TOJIBKO HPH YCIOBHHM, YTO YHCIIO
OPOBENEHHEBIX ONBITOB OOIBIIE yuCaa KOS(P(PUIITMEHTOB MOIETH.
Bnagane onpenenaercs nucnepcus HEaqeKBaTHOCTH:

Miv oo S
2T -,

u= | (9)
H-m

"1

.
ra¢ " —4HCI0 3HAYUMBIX (OCTAaBMIMXCS ) KO3(P(PUIINEHTOB B MOIEIIH;

VR — BO3BpPANIA€MBIE MOJAEIBI0 PACUETHBIE 3HAYEHUS BBIXOIHOTO MapamMeTpa, KOTOPBIE
ONMPENENAIOTCSA IS KaKIOrO ONbITA MOYTEM IOJCTAHOBKM B IMOMYYEHHOE YPABHEHUE
COOTBETCTBYIOIIMX 3HAUCHUN BXOIHBIX TApaMETPOB.

OnpenenaroT HAdmogaeMoe 3HadeHue kpurepus Oumepa:

(10)

LTt ol B 5 FrH Pl

T e S )= )

Habmrogaemoe 3nHauenune xkpurepus F.q CpaBHMBaeT ¢ TaOmayHeIM F,, KOTOpOE
OMPENEIIAIOT MO TAOMUIE KPUTHYECKUX TOYEK pacnpeneneHusa dumepa npu yCiIoBUH, 9TO Pp =
0.95, ﬂ’g"wn} =n ., f;”r’md_ } = N — My 059, WIHA C MOMOIIBIO KBAHTHIIA pacnpeneneHua Oumepa.

Ecrm Flu6. > Fig, TO C BEPOATHOCTBIO Pp YPABHEHHUE PETPECCHU ITPU3HAETCA 3HATUMBIM.

Ecm runmoresza 00 amekBaTHOCTH OTBEPTaETCA, HEOOXOOMMO MEPEXOIUTE K OMUCAHUIO
MpoIecca IMOJIMHOMOM BTOPOTO HMOpAIKa Ha 0asze Opyroro BHOA SKCHEPUMEHTA WIH, €CIU OTO
BO3MOJKHO, HPOBOJUTHE HSKCHEPUMEHT C MEHBIIMM HHTEPBAIIOM BAPBUPOBAHUA YPOBHEH
(pakTopoB. OIHAKO HEOMPABAAHHOE YMEHBIIEHUE UHTEPBAIA BAPEUPOBAHUA MOKET 00YCIOBUTE
CTATUCTUYECKYIO0 HE3HAUMMOCTE KO3(] PUIITUEHTOB PETPECCUM.

JOKYMEHT MNMOANCcAH

Jamanust’ B TEA66 ﬂ?ﬁ‘ggm%ﬁ Egﬂ%&gy 1 TPpeDOBAHMS K 0TYETY

Ceptmudomkatr: 2C0000043ESABBBY5220
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Jlns 3amaHHBIX 3HAUEHUN TPEX(PAKTOPHOTO IBYXYPOBHEBOTO SKCIEPUMEHTA MOCTPOUTH
MHOTO(PAKTOPHYIO JTMHEHHYI0 PETPECCHOHHYIO MOJENb B BUAE V = ap + arx; + arx; + asx;,
ONMPENEIUTE 3HAYMMOCTE KOA(P(PUIIMEHTOB PErpeccuu M 3HAYMMOCTH YPABHEHUS PErPECCHH.
YpOBEHL 3HAUMMOCTH HPH MPOBEPKE TAITOTE3 NMPUHATH paBHEIM (,05.

BapuanTel COBOKYNHOCTEH BEMUYWH X, X X3 U )

DakTOpEI
VYpoeuu
PaKTopos HarypaneHnbie 3Ha4eHuA KoaupoBaHHEIE 3HAYEHUA
X X> X3 X X> X3
HIDKHUH 50 10 3 -1 -1 -1
BEPXHHIA 100 15 4 +1 +1 +1
3HAYCHUS Vi
Bap. Ne 1 Bap. Ne 2 Bap. Ne 3 Bap. Ne 4 Bap. Ne 5
l-ptii | 2-0it | l-ent | 2-0it | l-brit | 2-0if | l-pii | 2-0i | l-etit | 2-oii
OIIBIT OITBIT OIIBIT OIIBIT OIIBIT OIIBIT OITBIT OIIBIT OIIBIT OITBEIT
620 630 730 740 845 855 545 555 435 445
655 643 765 753 860 860 580 560 480 460
695 670 805 760 920 900 620 600 510 500
670 695 760 800 900 915 600 615 510 500
720 715 830 825 945 935 645 635 535 525
700 697 8§10 820 925 935 625 635 515 525
740 714 850 825 965 940 665 640 555 530
780 796 990 910 1005 1020 705 720 605 625

Bap. Ne 6 Bap. Ne 7 Bap. Ne 8 Bap. Ne 9 Bap. Ne 10
1-writ 2-oi 1 -prit 2-o1 1 -prit 2-o11 1-Brit 2-o11 1-prit 2-oi
OIIBIT OITBIT OIIBIT OITBIT OIIBIT OITIBIT OITBIT OITBIT OITBIT OITBIT
325 335 425 435 520 530 620 630 725 735
370 350 470 450 560 545 670 645 775 740
400 390 500 490 605 495 705 695 800 790
400 385 500 485 605 590 705 690 805 790
425 415 525 515 620 610 720 710 820 805
405 415 505 515 600 620 700 720 795 820
445 420 545 520 640 615 740 715 840 815
495 515 595 615 695 715 795 815 895 910

OT4eT 0 BRIMOIHEHUH J1TA0OPATOPHOM PA0OTEI TOMKEH CONEPKATE:

— TeMy U Leb 1adopaTtopHor paboTH;

—  HE00XOOMMEIE TEOPETUYECKUE CBENECHUSA ITO TEME;

—  MCXOAHBIE NaHHBIE (MO 3aJaHUI0 TTPEIoAaBaTeNs);

—  MOSTANMHOE OMUCAHUE IMTOCTPOECHU MHOTO(AKTOPHOU PETPECCUOHHOMN MO AEMIH;

JOKYMEHT MNOANWCAH
—5NEBBIBOIKINOBHANSIMO CTH KO3() (PUIIMEHTOB YPaBHEHUA PETPECCHU U CAMOTO YPABHEHUS

Cepti d}ﬁ %]fp E%Dg?/ﬁ%ﬂSEEABBBBE 2205E7BAS00060000043E
: e

Bnagen 3yxoea TaTeAHa AnexkcaHgpoBHa

KoHTpo./IbHBIE BONIPOCHI
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1. Onpenenenue moaHOTO (PAKTOPHOTO SKCHEPUMEHTA.

b

OOmmit BUI ypaBHEHUA MHOTO(AKTOPHON JTUHEWHOH PETrPECCHUU U YPABHEHUS PETPECCHU B
BHE HEMMOJTHOTO IMOJIMHOMA BTOPOTO MO PAIKA.

OnpeneneHue U CTPYKTypa MaTPULIBL TIAHUPOBAHUSL.

CBOMCTBA MATPUILILI IIAHUPOBAHU L.

[TpoBepka runore3sr 00 OTHOPOIHOCTH TUCTEPCHUU.

Brraucienne ko3(p(pUIINEHTOR yPABHEHUA PETPECCUH.

OneHka 3HAYMMOCTH KO3(P(PUIIMEHTOB YPABHEHUA PETPECCHH.
OrneHka 3HAYMMOCTH YPABHEHUS PETPECCHUM.

e A

Anmaparypa H MaTepHalbl. [ia BrimosHeHusa mgaboparopHoit padOTEI HEOOXOaMM
NEPCOHANBHEIN KOMITBIOTEP € XaPAKTEPUCTUKAMH, MO3BOJLIIONINMHA YCTAHOBUTE OMEPALUOHHYIO
cucremy Windows 7 wmm BeIme, a taksxke nporpammy MathCad.

Yka3zaHusl no TexXHHke 0e3onacHocTH. CamMOCTOATENBHO HE MPOU3BOAUTH: YCTAHOBKY U
yIAJEHUE TPOrPaMMHOTO OOecmedeHus, PEMOHT MEPCOHATBHOTO KoMmmbiorepa. CobmonaTs
MPAaBUJIA TEXHUIECKOW 0€30TaCHOCTH MPU PadOTE € 3IEKTPOOOO Py ZOBAHUEM.

Pabdora ¢ quTeparTypoit:

Pexomenayembie HCTOUHUKN UH(POPMAITAN
(Ne ucrounmka)

OcHOBHAA JlomommurensHas Meroauueckas NurepHer-pecypesl

1-2 1 1-2 1-9

OuneHouHbIe cpeJicTBA: OTYET MO Ja0OpaTOpHOU padore

3. KPUTEPUY OLIEHUBAHUSI KOMIETEHIIUM

Onenka «OTIMYHO» BBICTABIAETCA CTYAEHTY, €CIM OH HPABWIBHO BBIMOJHWI BCE
3amanna 0a30BOTO U MOBBIIIIEHHOTO YPOBHEM.

O1neHKa «XOpOIIO» BBICTABIAETCA CTYAEHTY, €CJIM OH MPABWIBHO BBIITOJIHUII BCE 3a0aHUS
TOMBEKO 0a30BOTO yPOBHSL.

OneHka «yIOBIECTBOPUTEILHO» BBICTABIAETCA CTYAEHTY, €CJIM OH BBEINOJHWI BCE
3aaHu, HO JOMYCTWI HE3HAYUTEIbHEIEC OINOKH, KOTOPEIE UCIIPABIII ITOCIIE YKA3aHMUA HA HUX.

Ouenka «HEyOOBIETBOPUTENBHO» BBICTABIAETCA CTYOEHTY, €CIIM OH BBINTOJHWII HE BCE
3a1aHUS WIA JONYCTII Py ObI€ OIMOKN MPY BEITOJTHEHWUH 3aJAHHUH.

4. METOJUYECKHWUE MATEPUAJIBI, OIPEJIEJISIFOIIUE
IMPOLEAYPBI OLIEHUBAHUS 3HAHUM, YMEHHNH, HABBIKOB U (1JIN) OIIBITA
NESITEJIBHOCTH, XAPAKTEPM3YIOIIUX OSTAINBI ®OPMHUPOBAHMUS
KOMIETEHIIU

Texymias  arrecranuss CTYJEHTOB  OPOBOAUTCA  INPEMOJABATENAMH, BEIYIINMH

Haﬁ‘:’pm”lﬂéﬁ{;ﬁéﬂﬁ%ﬂﬁﬁcﬂﬂ OUCLUIUIMHE, B (DOPME MUCHBMEHHOTO OTYETA.
ErHHP ar8pHBIM PHGGTHM OPOUCXOTUT OPU HAIMYUM Y CTYAEHTOB MEUATHOTO

CepTudmkar: EEGGGGGH?EABBBQEE E A500060000043
BnanendBAPHAEELA QO FICHA An ];Hgg;qae OT4eTa MpPOXOIuT B (pOpME OOKIAma CTYIEHTA MO BBIMTOJHEHHOU

paboTe 1 OTBETOB HA BOMPOCEHI IIPETIOIABATEIIA.

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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MakcumaneHOE€ KOJIMYECTBO Oa/UIOB CTYOEHT MNONy4aeT, e€cmu O(OpMIEHHUE OTUeTa
COOTBETCBYET YCTAHOBJIECHHBIM TPEOOBAHMAM, 4 OTUET ITOJHOCTBIO PACKPEIBAET CYTh PAOOTHL.
OcHOBaHMEM 111 CHUKEHUEM OLIEHKH ABJIAIOTCA:

- OTUET YACTUYHO HE COOTBETCTBYET YCTAHOBIIEHHBEIM TPEOOBAHMAM;

- B OTYETE HE NOJHOCTBIO PACKPEIBAETCS CYTh padOTHI.

OtueTr MOkeT OBITH OTIPABIEH HA JOPAOOTKY B CIEAYIONINX CITYJaAX:

- MOJIHOCTBIO HE COOTBECTBYET YCTAHOBIIEHHBIM TPEOOBAHMAM;

- HE PACKPEHITA CYTh Pa0OTEI;

- JOMyNIEHBI TPyObIe OMMOKHU B BEIYUCIECHUAX.

Kpurepun onjeHMBaHMsA OTYETOB MO Ja0OparopHeIM padoTam mpuBeneHel B (poHAme
OLIEHOYHEIX CPEACTB IO JUCHUIUTNHE « MEeTomomoria U TEOPH HAYYHBIX UCCIETOBAHUI).

5. YYEBHO-METOJUYECKOE n NHO®OPMAILIHNOHHOE
OBECIIEYEHHUE JUCIHUII/INHDBI

7.1. TlepeyeHb OCHOBHOH MW JIOTIOJIHHTENbHOH JHTEpATYpbl, HeOOXOAUMOH I OCBOEHHS
JTHCHHILIHHbI

7.1.1. IlepeyeHb OCHOBHOM JIHTEPATYPhI:

1. PeixkkoB W.b. OcHoBBl Hayunsix uccienoBanuid u u3obperarensctBa.— M.: Jlans, 2012. —
224¢.(9bC mgarenscrBa «JIaue»).

7.1.2. IlepeyeHb JONOJHHTEILHOH JUTEPATYPHI:

1. Jobpenskos, B. M. MeTtoj1o/10ris ¥ MeTo/Ibl HayUHOH pabotsl : yued. mocodue / B. M. [lobpenbkos, H.
I". Ocumnora ; Mock. roc. vH-T iM. M. B. JlomoHocoga, Comuoll. ¢ak. - Mocksa: KV, 2009. - 275 c. -
(Conuonornueckuil paxkynsrer MI'Y, 1989-2009. XX ner). — bubnuorp.

2. Kapmanop @.H., Octpeiikockuii B.A. CtaTHcTHUEeCckHe MeTO/Bl 00pabOTKH HKCIepPUMEHTAILHBIX

naHHBIX. JlaboparopHBIl TpakTHKYM ¢ HcIolb3oBaHueM Makera MathCad: Vueb.mocobue. - M.:
Aopuc, 2012. - 208 c.

7.2.11epeyeHb Y4eOHO-MeTOJUYECKOT0 00eclieYeHHs caMOCTOATENbHO padoTsl 00yYarouXCH
[0 THCHHILIHHE:

1. Meroguueckue ykazanus MO BBIIIOJHEHHWIO Ia00paTOPHBEIX padOT MmO AUCHUILIMHE
«MeTomonorus u TeOpuA HAYYHBIX UCCIAEN0BAHUI;

2. Merognuecknue ykaszanus M1 CTyAEHTOB IO OPraHU3aiy CaMOCTOATENBHON padOTEL O
micuumimHe « MeTonomorua u TEOpUs HAYYHBIX UCCIIETOBAHUIY;

3. Merognueckue yka3zaHWsA MO BBEIMOJHEHUIO KOHTPOJABHOM padOTEI MO AUCIIUILIHHE
«Meromonorus u TeOpuA HAYUHBIX UCCIAEN0BAHUI;

7.3.1lepeuyeHs pecypcoB HHPOPMANHOHHO-TEJIEKOMMYHHKAIIHOHHOH ceTH «MHTepHeT»,
He0O0XO0THMBIX JIJI OCBOEeHHH JTUCIHILIHHLI:

1. htwmm — CalT OUCTAHIIMOHHOTO 00pa3oBaHusA B 001ACTH MH(OPMATIMOHHBIX
KTPOHHOW NOANUCHIO

Ceprudpmkar: 200000t ARIHIYL 55 76 A500060000043E
Bragenew:  2Ulechbtpy felanboekcamme- DOBC n3narenscTa «JIaHby.

3. http://www .biblioclub.ru — yaHuBepcurTerckas oubimoreka oHJiailH.
,D,EF'ICTEHTE]‘IEHQE‘"BME m%&@ru R H‘:}’P‘Hﬂﬂ {{KGMHBTDTEPHPECC}};
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5. WWW.0Sp.ru — m3aareabCTBO « OTKPBITEIE CHCTEMBDY,
6. WWW.CNEWS.Iu — U3IJaHUE O BEICOKUX TEXHOIOTHSIX;
7. www.i2r.ru — OubnmnoTrexa pecypcoB HHTEPHET-UHIY CTPHH.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Heicteutened: ¢ 19.08.2022 no 19.08.2023
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MMWHUCTEPCTBO HAVKH U BBICHIET'O OFPA3OBAHM A POCCUNCKOU ®EJIEPATTNHN

denepansHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTENHHOE YIPEKIECHUE BEICTIIETO

o0pazoBaHus
«CEBEPO-KABKA3CKNH ®ENEPAJIBHBIM YHUBEPCUTET»
[Taturopckuii ”HCTUTYT ((puyman) CKOY

METOJUYECKHUE YKASAHUSA JJISI CTYJIEHTOB ITO OPT'AHU3SAIIUN
CAMOCTOSITEJIbHOH PABOThI

MO JIMCOUILIAHE

METOJJOJIOTASI HAYUYHBIX UCCJIEJJOBAHUHN B OTPACJIH

HanpaBnenue moaroTroBku 09.04.02
NudopmannonHbie CHCTEMbI M TEXHOJIOTHH
Hanpasnennocts (mpo¢uis) «TexHosioruu padoTsl ¢ JaHHLIMHA U

SHAHUSIMH, AaHAJIH3 HHPOpMALHID)
Keamu(pukarys BeITy CKHHKA Maructp

[Taturopck, 2023

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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COAEPKAHUE

1. HEJIb U 3AJIAYU OCBOEHWA JIUCLHUITITUHBI

2. MECTO JIUCLIUITJIMHEBI B CTPYKTYPE OFPA30BATEJIbHOM ITPOI'PAMMGBI
3. CBA3b CITPEJHIECTBYOUWMHU JIUCLITUITVTIMHAMH

4. CBA3b CITOCJIEAY FOUIUMHA TUCLHHUTIJIMHAMH

5. KOMITETEHI[M OBYYAFOILIETOCS, POPMUPYEMBIE B PE3YJIbTATE U3YUEHUS
TTMCIATITUHBI

6. TEXHOJIOTUYECKASI KAPTA CAMOCTOSTEJIbBHOU PABOTBI CTYJIEHTA
7. COIEP2)KAHME CAMOCTOSTEJIBHOM PABOTEI

8. KPUTEPMU OLIEHUBAHNM S KOMITETEHIIUU

9. METONUYECKHE MATEPHUAJIbBI, OIIPEJAEJAOINIUE  ITPOLEIAY PhBI
OLIEHMBAHUS 3HAHUHN, YVMEHNUU, HABBIKOB U (MJIN) OITBITA JIESITEJIBHOCTHU,
XAPAKTEPU3VIOILNX STAITbI ®OPMHUPOBAHUS KOMIIETEHIINU

10. YYEBHO-METOTMYECKOE U UHOOPMAIIMOHHOE OBECITEUEHUE
JTUCIATITUHBI

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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1. Henn u 3a7a4M OCBOCHHA JUCIHILIHHBI

Llenpro m3yuenns mucuummiabel «MeTomonmorus Hay4YHBIX HCCIEIOBAHUM B OTPACIIN»
apmaeTcsas  (popmupoBanue  Habopa  oOmienpo(ecCMOHANBHEIX U NPO(PECCUOHATBHBIX
KoMHOeTeHIn Oyayniero marucrpa mo nanpasiaenuio 09.04.02 «Mudopmaimonnsie cUCTEMEI U
TEXHOJIOTHH Y.

3amagaMu Kypca SBIAETCA OCBOEHME MATUCTPAHTOM METOIOJOTUH U TEOPHU HPOBEACHUS
HAYYHBIX UCCIETOBAHUU.

2. Kommnerennuu oOyuawuierocsi, ¢opMuapyeMbie B pe3y/bTaTe H3Y4YeHHs
TUCITHILTHHBLI
2.1 Haummenopanue KOMIIETEHITHHA
[ItanupyeMmele pe3yIbTaThl
00y4eHHs 110 THCLHITIHHE
Ko, (hopMyJIHPOBKA y A
Ko, ¢popMmysimpoBKa HHIHKATOpA (MOJIVJIIO), XapaKTepH3YIOILIHE
KOMITETEHIIHH
HTaIel (POpMHPOBAHHS
KOMITETEHIIHH, HHIHKATOPOB
HUlI-1 VYK-1 Ormpegenser nDOJMHOTY | AHATH3IUPYET MpOOJIEMHYIO
HH(pOpMALIMH, CTEleHb €€ COOTBETCTBHA | CHTYALMIO KAK CHCTEMY, BBIABIISIS
1S pelieHus IpoOIeMHOM CHTY allHH €€ COCTABJIIIOLIHE H CBAZH MEKY
H-2 YK-1 AHamuzupyeT NpodIeMHYIO | HHMH.
CUTYaLMI0 KaK CHCTEMY, BBIIBISIA ee¢ | KpHTHIECKH OLIEHHBAET
COCTABJBIIOIINE H CBI3H MEWY HUMH HaJIeKHOCTh HCTOYHHKOB
YK-1 Cniocoben = Y i
8 HH(pOPMAaLIHH; paboTaet C
OCYLUECTBIISAITE  KPHUTHYECKHH . N
[TPOTHBOPEYUBOH  HH(pOpMaLHE
aHAITH3 MpobJIeMHBIX
" M3 pa3HbIX HCTOYHHKOB.
CUTY allHi Ha OCHOBE
[TpuobpetaeT ©  aganTHpyeT
CHCTEMHOI0 MoJIX 0J1a,
-3 VYK-1 Kpurnmgeckd oneHHBaeT | MaTeMaTHYECKHE,
BeIpabaTEIBATE CTpaTeruto
- — HAJIEKHOCTh MCTOYHUKOB HH(pOpMALHK; | €CTECTBEHHOHAYIHEIE,
paboTaer C MPOTHBOPEYMBOI | COLHAJBHO- HSKOHOMHYIECKHE U
HH(pOpMAaLMEH H3 PazHEIX HCTOYHHKOB Mpo(peccHOHANIBHBIE 3HAHUS IS
pelIeHHs] HecTaHJApTHBIX 3ajad,
B TOM 4YHCJIIE B HOBOH HWIH
HE3HAKOMOM cpejie H B
M EXIHCLIMITITHHAPHOM KOHTEKCTE.
OIK-1: Criocoben | U/-1 OIIK-1 [TpuoOpeTaet u | Onpegenser [TOJIHOTY
CAMOCTOATENLHO IMPHOOPETATE, | aJanTHPYET MaTeMaTHYeCKHe, | HH(pOpMAaLHH, CTEIEHb ee
pazBHBaThH M I[IPUMEHATE | €CTECTBEHHOHAYYHEIE, COL[HAJILHO- | COOTBETCTBHS  JJIsI  PELIEHHS
MaTeMaTHYECKHE, HYKOHOMHYECKME H IPO(PECCHOHAIELHEIE | TPOOIEMHON CHTY aLHH.
€CTECTBEHHOHAYYHEIE, 3HaHMA JII1 pelleHus HecTaHJapTHeIX | [Ipumensier MaTeMaTHYECKHE,
COLMAILHO-3KOHOMHYECKME M | 3aja4, B TOM YHCJIE B HOBOH WIH | eCTECTBEHHOHAYYHEIE,
pogecCHOHATEHEIE 3HAHHA | HE3HAKOM O cpejie H B | COLIMAJIBHO-3KOHOMHY ECKHE H
IVl peLEHHs] HECTAHJapTHBIX | MEXHCLMINIHHAPHOM KOHTEKCTE MpO(PeCCHOHANIEHEIE 3HAHUS IS
3aja4, B ToM 4ucie B HoBo#H | H]I-2 OIIK-1 [Ipumenser | pelICHHSA HECTAHJAPTHRIX 3a/ad.
WIH HE3HAKOMOH (pefle M B | MaTeMaTHYECKHE, €CTECTBEHHOHAYYHEIE,
MEXTUCLIMIUTHHAPHOM COLMATBEHO-YKOHOM HIECKHE H
KOHTEKCTE MpoecCHOHANLHBIE 3HAHHSA I PELLIEH U
HECTAH/APTHBIX 32124
OITK-3 Cnocoben | HA-1 OIIK-3 Brmonnser o0o00menue, | Belmonaser 00001IeHHE,
AHAJTH3HPOBATh CTPYKTYpHpPOBAaHHE M KPHTHYECKHH | CTPYKTYpHpOBaHHE H
Mpo(heCCHOHAILHYIO aHaJIM3 Mpo(hecCHOHAILHOH HH(MOpMALIHH | KPpUTHYECKHI AHAJTH?3
HH(OpMALIHIO, BRIJIENATE B Hell | HJI-2 OIIK-3 OdopmirsieT H | IpodeccHoHAILHOH
ITTaBHO®, nhARIERINSORaT,, | IIpeICcTaBisieT Mpo(ecCHOHANBHYIO | HH(QOPMAIIHH.
o op MULFEVIE KT At AIRMNIC HHpOpMALIMIO B BHE aHATHTHUeCcKHX | OQopMIsieT M IIpe/CTaBlsAET
EEPT“W“EH,H@WE?@@EWG 8461508 ¢ 060cHOBAHHEIMH BBEIBOJIAMH H | MTPO(ECCHOHATIBEHYIO
nanentl, oG SCHEBATI RV HIHSa T PEKOMEH JIAL[ UM U HHPOPMAIHIO B BHJIE
U PEKOMEH JIALIHAM H AHATTH THYECKHX 0030poB C
Necteyrenex: ¢ 19.08.2022 no 19.08.2023 000CHOBAHHBIMH BEIBOTaMH H
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peKOMEHTaLHAMH.
OIIK-4 Cnocoben mpuMmensaTts | H/I-1 OIIK-4 OcymecteisieT BeIOOp | OcCyILeCTRIAET BBIOOPp METO0B
Ha IPaKTHKE HOBBIE HAY4YHBIE | METOJOB HcciaenqoBaHus 3ajgad B HWT- | mcenenosanmsa  3amaas B HT-

[IPHHLIHITEI H MeTO/bI | oblacTH oby1acTH.

HCCIIEJOBAHUIH. HI-2 OIIK-4 [Ilpumenser wnHayunsie | [IpuMeHseT HayIHEIC TPHHLMITEI
MPUHIMITEL M METOJBl HCCIEeNOBaHUI | M METOJBI MCCIISJOBAHHI 3a]aqH
sanadd B MT-obsacTi B MT-obnacTn.

3. TEXHO/IOTHYECKASA KAPTA CAMOCTOSTEJbHON PABOTDI

CTYJIEHTA
OO0beM JacoB, B TOM UHCIE
Bung nesrenbHOCTH
Ko 1l (acTp.)
CTYJIEHTOB CpesncrBa u
peanm3yeMbIX X HOTOr I KonrakTHa
KOMITeTeHITH i OIEHK CPC s pabora ¢ Beero
mpernojiana
TeJIeM
2 ceMecTp
VK-1(UO1, UO- | IToaroroBka K JIeKIUIM CobecenoBann
2, 110-3), OITK- e
1 (Hﬂ-lﬂ Hﬂ'z)a
OTIK-3 (UI-1, 0,27 0,03 0,3
1NI-2), OITK-4
(Hﬂ-lﬁ Hﬂ'z)
VK-1(UO1, U- | CamocTosiTeIbHOE Cobece/ioBaHH
2, 111-3), OIIK- | u3ydeHHUe JIUTEPATYPEI U e
1 (UO-1, UO-2), | HICTOYHUKOB
OTIK-3 (MJI-1, 96,435 10,715 107,15
1N1-2), OITK-4
(Hﬂ-l? Hﬂ'Z)
VK-1(UO1, UO- | IToaroroBka u OTtuet
2, 10-3), OITK- | BEITIOJIHEHHE MTHCHM eHHBIH
1 (UO-1, UO-2), | nabopaTOpHBIX
OIIK-3 (U1-1, pabor 1,62 0,18 1.8
1NI-2), OITK-4
(Hﬂ-lﬁ Hﬂ'z)
VK-1(U1O1, U1- | BelmonHeHHE KOHTPOJIbHAA
2, 11-3), OIIK- | KOHTpPOIELHOH padOTEI pabota
1 (UO-1, U-2), 9 1 10
OIIK-3 (U1-1,
1N1-2), OITK-4
(Hﬂ-l? Hﬂ'Z)
Hroro 3a 2 cemecTp 107,325 11,925 119,25
Htoro 107,325 11,925 119,25

7. COJJEP)KAHUE CAMOCTOSITEJIBHOU PABOTBI

Tema camocrosiTe/ibHOrO H3y4YeHHA Ne 1. MeToaer HAydHOTO UCCIENOBAHUA.
NOKYMEHT NMOAMUCAH
SNEKTPOHHOW NOAMUCHIO

Ceptv qmﬁaqﬂzo%ﬂﬂﬁ CABHOCTH  CIVICHTOB. CAMOCTOATCIBRHOC HM3YUCHHC JIMTCPATYPBI, BBIITOJIHCHHC
BnaﬂEﬂﬂGﬂP@B@Eﬂfﬁﬁﬁ@MaHﬂpﬂﬂHa

HUToroBsbii POIYKT CAMOCTOATE/ILHOH padOThI: KOHCIIEKT, KOHTPOJIbHAA padora.
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CpeacTBa ¥ TeXHOJIOIHH OLEHKH:KOHTPOJIbHAS padoTa
Ilnan koHCIIEeKTA:

Meromgonorna m 10ruKa HaydHBIX uccaenoBanuil. OOnieHaydHBIE METOABI HCCIEIOBAHHMU.
Pa3BuTne METOIOB HAYKH.
Pabora ¢ JiuTepartypoii:

Pexomennyemblie HCTOYHMKHA HH(popmarmu(Ne HCTOUHMKA)

OcHoBHAaA JlomomHUTE b HAS Meroauueckas Hureprer-
pecypCEL
1-2 1 1-3 1-9

Tema camocrosTe/ibHOTO H3y4YeHHs Ne 2.00mme 3aKOHOMEPHOCTH PA3BUTHA HAYKU U
HAYIHOTO ITO3HAHUA.

Buj JeTe/IbHOCTH CTYICHTOB: CAMOCTOATEIBEHOE W3YYEHHUE IIUTEPATYypPHl, BHIIOJIHEHUE
KOHTPOJBHOUN PaOOTHI.

HUToroBbii NpoJIyKT CAMOCTOATE/ILHOH padOThI: KOHCIIEKT, KOHTPOJIbHAA padoTa.
CpeacrBa U TeXHOJIOIHH OL[eHKH: KOHTPOJIbHAA padoTa

Ilman koHcmekTa: Hayka kak cucrema. Knmaccu(ukamms nayk. OprasnuzanidoOHHBIE OCHOBBI
HAay4YHBIX HccaenoBanuii. O0mme BOMPOCH yrpaBaeHusa Haykou. [loaroToBka HayuHBIX KagpoB.
@opmel HayuHOM pAestensHOCTH. Hayunas mnpobnema. I'mnmoressl. Hayunas teopusa. Pons
SKCIIEPUMEHTA B HAYIHOM ITO3HAHUH.

Pabora c imTeparypoi:

Pexomennyemblie nCTOUHMKHA HH(popMarmu(Ne HCTOUHMKA)

OcHoOBHAaA JlonmomHuTepHAS Mertonnueckas Hureprer-
pPECYPCEHI
1-2 | 1-3 1-9

Tema camocrosiTeibHOro m3yvenusi Ne 3. Crarucrudueckume METOOB aHAMN3a PE3YILTATOB
SKCITEPUMEHTOB.

Buja JeATeIbHOCTH CTYIEHTOB: CAMOCTOATEIBHOE H3YUCHHE JIUTEPATYPEI, MOATOTOBKA K
mabopaTopHBEIM paboTam.

HUToroBsii NpoJyKT CAMOCTOATE/ILHOM padOThI: KOHCIIEKT, OTYET.
CpecTBa H TeXHOJIOIHH OI[EHKH: KOHTPOJIbHASA pad0Ta, MUCEMEHHEBIN OTUET.

Ilnan koucnmexkra: Jlucmepcuonneii anammi. KoppemanuonHeld aHamm3. PerpeccmoHHEBIN
aHaIM3.

Pabora ¢ iaTepaTypoit:

Pexomengyemeie ncTouHHKHA HHpopMarmu(Ne HcTouHuKa)
OcHOBHAA JlomomurensHas Metomuueckasn HuTepueT-pecypCrl
1-2 1 1-3 19
NOKYMEHT MOAMNUCAH

ANEKTPOHHOW NOAMUCHIO
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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8. KPUTEPUU OLIEHUBAHUSI KOMIETEHIINN

OuEeHKa«OTNIMYHO» BbICTABNAETCA CTYAEHTY, €C/IM OH 3HaeT MeToAMKY MPOBEeAEHWA Hay4YHbIX
uccnenoBaHu B o6nactmh MHGOPMALLMOHHBLIX CUCTEM WU TEXHONOTMK, UMEET NPaKTUYEeCKME HaBbIKK
NpoBeAEHUA Hay4YHbIX NCCeA0BaHNKI, U NMPU 3TOM UCNONbL3YET MHHOBALLMOHHLIE NOAXO0AbI.

OueHKa «XOpPOoLLO» BbICTABMAETCA CTYAEHTY, €C/IM OH 3HAaeT MeTOA0NOTMI0 U TEOPUID HAaYYHbIX
UccnefoBaHUKM, HO TMPaKTMYECKME HaBblKM  NpPOBeAeHMs Hay4yHbIX WcCNefoBaHWA  peanu3yer
He[,0CTaToOY HO.

OueHKa «ya,0BNETBOPUTENLHO» BbICTABIAETCA CTYAEHTY, €C/IM OH 3HAET METOA,0/10TUI0 U TEOPUID
Hay4YHbIX MccnenoBaHWI, HO NPaKTUYECKUX HaBbIKOB HE MMEET.

OueHKa «Heya0B/IETBOPUTENLHO» BbICTAB/IAETCS CTYAEHTY, €CQM Y HEro OTCYTCTBYIOT 3HaHUSA B
06 nacTM MeToA,0/10r M1 U TEOPUK Hay4YHbIX UCCNen0BaHUN.

9. METOINMYECKHUE MATEPHAJIBI, OIPEJEJISIFOIUE ITPOIEYPHI
OLHEHUBAHUS 3HAHWN, VYMEHHH, HABBIKOB ¥ (WIN) OIBITA
JESITEJIBHOCTH, XAPAKTEPM3YIOIIUX  STAIBI @®OPMHUPOBAHMUS
KOMIETEHLIUN

[TpomexyTounas arrecrauusa TpoOBOAUTCA B (POPME SK3aMEHA.
[lepen ok3ameHOM CTyAaeHTyY HEOOXOZMMO MOJHOCTBIO 3aBEPIINTE JTA00pAaTOpPHBIE

paboTEHI, MPAKTUYECKUE 3a0aHNsA, COATh HA MOJIOKUTEILHBIE OIEHKH BCE KOHTPOIBHEIE PA0OTH U
KOMIOKBAYMEI. [IpM Hamiuumm 3a00KEHHOCTEM MO TEKYMIEH AaTTECTalMu 10  JaHHOU
DUCIMILIMHE CTYAEHT K SK3aMEHY HE NOMYCKAETCA. JK3aMEH MO0 JUCIUIUIMHE MPETyCMOTPEH B
yCTHOU (popme 1o Ommeram.

[Tponemypa npoBeneHns 5K3aMe€Ha OCYIIECTBIAETCA B COOTBETCTBMM C [lomoxenmem o
MPOBENECHUN TEKYILIEr0 KOHTPOJA YCIEBAEMOCTH M IPOMEKYTOUHOM aTTECTAlMK O0YyYaromIuxcsa 0
00pazoBareILHEIM MPOrpaMMam Beiciero oOpaszoBanusa B CKOY.

B sk3aMeHAIMOHHBIN OUIET BKIMIOYATOTCA IBA YCTHRIX BOMPOCA M OJTHA 3a7aYa.

Il moaroToBku o Owietry otBOAUTCA 40 MUHYT.

[Ipn moaroroBke Kk OTBETY CTYOEHTY MPENOCTABILICTCA IPABO MOMB30BAHWA — padoueht
MPOTPAMMON TACHMILIAHEL M CTATUCTHIECKUMU TAOIMIIAMM.

Tekymiasa  arrecranusa  CTYOEHTOB  HPOBOAWTCA  MPENOJABATENAMHM,  BEIYIIUMH

1a0OpaTOPHEIE 3aHATUA MO AUCIMIUIMHE, B CIEAYIONMX (popMax: OPE3EHTAlMs pPe3yJLTATOB
HAYYHOTO UCCIEI0BAHNA, OTUET MMACEMEHHBIM.

Jlonyck k maboparopHelM padoTaM MPOUCXOAUT OPH HATUUMH Y CTYAEHTOB MEYATHOTO
BAPMAHTA OTUETA. 3amMTa OTYETA MPOXOAWT B (popMe mOKIana CTYOEHTA IO BBEIITOJHEHHOU
paboTe 1 OTBETOB HA BOIPOCKI ITPENOAABATES.

MakcumanpHOE€ KOJIMYECTBO Oa/uioB CTYOEHT MOAy4daeT, ecau O(OopMIeHHue OTdeTa
COOTBETCBYET YCTAHOBJIECHHBIM TPEOOBAHMAM, 4 OTUYET IMOJHOCTBIO PACKPEIBAET CYTh pPAOOTHI.
OcHOBaHMEM 1711 CHUKEHUEM OLIEHKH SABJIAIOTCA:

- OTUET YACTUYHO HE COOTBETCTBYET YCTAHOBIEHHEIM TPEOOBAHMAM;

- B OTYETE HE NOJHOCTBIO PACKPEIBAETCS CYTh PaOOTEHL.

OTueTr MOKET OBITH OTHPABIEH HA JOPAOOTKY B CIECAYIONINX CIyJaAX:

- MOJTHOCTBIO HE COOTBECTBYET YCTAHOBIEHHBIM TPEOOBAHUAM;

- HE PACKPHITA CYyTh Pa0OTHI;

- AT HSHERRYOBE OMIIOKH B BEITHCIICHIX.

W”ﬂﬁ@ﬁ'ﬂﬁiﬁnfm OTYETOB W MPE3CHTAIMN HAYYHOTO0 UCCIENOBAHUSA NPUBEICHE B
Ceptucugat:  2C0000043E9ABBBIS2205E 7BA500060000043E

BnanendPOHIEs: xOHEHOUHBIX o 6PEACTBE MO  mucuuiumnHe «Meromomorus W TEOpUS  HAYYHBIX
HCCIIEMOBAHHIH .
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10. YYEBHO-METO/IUMYECKOE U UHOOPMAIINOHHOE OBECIIEYEHUE
JUCHUIIJINHDbBI

10.1. IlepeyeHb OCHOBHOH H [IONOJHHTE/ILHOH J/IHTEPATYpPbI, HeOOXOAMMOM 11
OCBOCHH S IHCHHUILIHHbI

10.1.1. IlepeyeHb OCHOBHOM JINTEPATYPbI:

1. PeixkkoB M.b. OcHoBel Hayunsix uccienoBanuid u w3obperarensctBa.— M.: Jlans, 2012. —
224c¢.(ObC m3parenscrea «Jlanby»).

10.1.2. IlepeyeHb JONMOTHUATEILHOH JTUTEPATYPbI:

1. JloOpenskoB, B. . Meromonorua u meronsl HayyHOH paboTel : yued. mocobue / B. W.

Hoopenskos, H. I'. Ocunosa ; Mock. roc. yu-tr um. M. B. Jlomonocora, Common. ¢ak. -
Mocksa: K1V, 2009. - 275 c. - (Coumomornueckuit ¢pakyaprer MI'Y, 1989-2009. XX ner). —
bubnuorp.

2. KapmanoB ®@.M., OcrpeiikoBcknn B.A. Crarucruueckue weronel 00padoTku

YKCIEPUMEHTATBHBIX OAHHBIX. JlaboparopHBIM HOpPakKTUKyM C MCIOAB30BAHMEM ITAKETA
MathCad: Yue6.mocobue. - M.: Abpuc, 2012. - 208 c.

10.2.1lepeyeHs Y4eOHO-MeTOHYECKOI0 oOOecleyeHHsT CAMOCTOATELHOH padoThI
00y4YaK INXCH 110 THCIHILTHHE!

4. Merognueckne yKa3zaHusg IO BBINMOJHEHHIO JA0OOPATOPHBEIX padOT MO JUCHUILIMHE
«MeTomonorus u TeOpHA HAYUHBIX UCCAET0BAHUI;

5. Meroanueckue yka3aHus A CTYAEHTOB MO OPraHU3aluH CaMOCTOATEIFHON padOTHI IO
miciurmHe «MeTomonorus U TEOPUS HAY YHBIX MCCIETO0BAHUIN;

6. Meroguueckue ykazaHusA IO BEBEINIOJHEHUIO KOHTPOJBHOM padOTEI MO AUCIIUILUINHE
«MeTomonorus U TeOpuA HAYUHEIX UCCIET0BAHUI;

10.3.Ilepeyenn pecypcoB HH(OPMALHOHHO-TeJIe KOMMY HH KA IIHO HH 0 CeTH
«HTepHET), He00XOTUMBIX /ISl OCBOe HHS THCIIHILIHHBI:

8. http://www.Intuit.ru — caut IUCTAHIIMOHHOTO 00pa3zoBaHuA B 001aCTH MH(OPMATMOHHBIX
TEXHOJIOTUH

9. http://e.lanbook.com — 9BC m3garenscrea «Jlauey.

10. http://www .biblioclub.ru — yauBepcurerckas 6ubmorexa OHIAMNH.

11. www.compress.ru — xypHan «KommeroteplIpecce»;

12. www.0Sp.1ru — m3aarensCrB0 « OTKPBITHIE CUCTEMBIY;

13. www.cnews.ru — i3JaHme 0 BEICOKUX TEXHOJIOTHIX

14. www.12r.ru — OuOnuoTeka pecypCcoB HHTEPHET-UHAY CTPHH.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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