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1 He.]'ll/l 1 3aJa491 U3YUYCHUSA TUCHUITIMHBI

1.1. Heab JMCHUIVIMHBI. (OPMHUPOBAHUE Y CTYIEHTOB TEOPETUYECKHX 3HAHHHA B 00Ja-
CTH IUTAHUPOBAHUS SKCIIEPUMEHTA.

1.2. 33[[3‘11/1 AUCHUIIJIHHBI: OCBOCHUE TCOPCTUUCCKHUX 3HAaHWI M HaBBLIKOB HCIIOJIb30Ba-
HUs paC‘-IéTHBIX ITaHUPOBAHUSA SKCIICPUMCHTA.

1.3. MecTto nucunmimnbl B ctpykrype OOII BO

JuctunnuHa «ILtanupoBanue 3KkcnepuMenTa» oTHocUTes K O0s3aTenbHON yacTH, biioka
1. JucturuimHel (MOAY M) y4eOHOTO Tu1aHa. B cOOTBETCTBUU ¢ pabounM y4eOHBIM TJIAHOM JIHC-
LUIUIMHA U3y4daercs Ha 3 Kypce. Bua npomexxyTouHoii aTTecTanuu: 3a4ér.

Nzyuenuto nucummimbbl «llmaHupoBaHre HKCIEPUMEHTa» MPEAIISCTBYET H3YUCHHUE
muciuminH «Marematukay, «MHdopmarukay. JlaHHas DUCHUIUIMHA SIBISETCA MPEALIECTBYIO-
et uist pucuuiind «Opranu3anys U TEXHOJIOTHS UCTIBITaHu», «Teopust U mpakTUKa UCIbITa-
HU» U «COBpPEMEHHBIE METO/bI U CPEICTBA UCIIBITAHUI.

1.4 IlepeyeHb MIAHMPYEMBbIX Pe3yJIbTATOB 00y4YeHHS MO AUCHUILIHMHE (MOYJII0), CO-
OTHECEHHBIX € IVIAHMPYEMBIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeIbHON NPOIrPaMMbIl

N3ydyenne naHHOW ydeOHOW JHUCHIMIUIMHBI HAINpaBJICHO Ha (GopmupoBaHue y 00ydaro-
HIMXCS CIENYIOINX KOMIIETEHLIUNI!

KOZ[ 1 HAMMCHOBAHUC I/IH[[I/IKaTOpaﬂ< JOCTHUXKCHU

PesynbpTarel 00yueHus O JUCIMUILTUHE
KOMIETEHI[UU

[IK-1. CiocobeH pemate cCTaHAAPTHBIC 33/1a91 NPO(ECCHOHANBHOM IESTENEHOCTH ¢ IPUMEHEHHEM HH(pOpMAaIH-
OHHO-KOMMYHHKAIIIOHHBIX TEXHOJIOTHH, U3y4aTh W aHAJIM3UPOBATh HEOOXOJMMYIO WH(OPMAIHIO, MPOBOIUTH
HEoOX0IMMBbIE PACUEThI C HCIOIb30BAaHUEM COBPEMEHHBIX IPOTPAMMHBIX CPE/ICTB

HOIIK-1.1. IIpeamaraet METOIBI HCCICTOBAHUS 3HaeT METOIBI HCCIICIOBAHUS MHOTO(DAKTOPHBIX 0OBEKTOB U
MHOT'O()aKTOPHBIX 00BEKTOB U aHAIH3HPYET pe- aHanmm3a pe3ylIbTaTOB JKCIIEPHIMEHTOB C HCIOJIH30BAHUEM
3YJIBTaTHl SKCIIEPUMEHTOB C HCIOJIH30BAHUEM TEOPETHYCCKUX OCHOB ILIAHHPOBAHUS HKCICPUMEHTA H CO-
TEOPETUYECKUX OCHOB TJIAHUPOBAHMSI SKCIIEPH- BpEMEHHBIX MPOTPAMMHBIX CPEJICTB.

MEHTa M COBPEMEHHBIX MMPOTPAMMHBIX CPEJICTB. YMeeT MpUMEHATh METOJbl HCCIeAOBaHUsS MHOTO(aKTOp-

HBIX OOBEKTOB M aHaJlIM3a PE3yJbTaTOB JKCIIEPUMEHTOB C
HCTIONB30BaHUEM TEOPETHYECKUX OCHOB IIJIAHWPOBAHUS
OKCIIEPUMEHTA U COBPEMEHHBIX MMPOrPaMMHBIX CPEJICTB.
Brnaneer meromamu mcciaeoBaHHSA MHOTO(AKTOPHBIX 00B-
€KTOB U aHAJU3UPYET PEe3yJIbTaThl DKCIIEPUMEHTOB C HC-
MOJIb30BAHUEM TEOPETHYECKHX OCHOB IUIAHUPOBAHMUSA IKC-
HNEPUMEHTA U COBPEMEHHBIX IIPOrPAMMHBIX CPEJCTB.

2. CTpyKTYpa M coepKaHHe JMCIUIIIHHbI

2.1 PacnipenesieHue TPyA0€MKOCTH JUCHUILIMHBI 110 BUIAM padoT

Obmas TpyA0EMKOCTh AUCHUILINHBI cocTaBmsieT 4 3ad.ed. (144 dacoB), ux pacrmpenene-
HUE TI0 BUJaM padoT mpeacTaBiieHo B Tabmuie (01 cmyoenmos ODO).

Bun yae6HO# paboThI Bcero CemecTpsl
4acoB 5
KonTakTHas padora, B TOM 4nciIe
AyIuTOpHBIE 3aHATHS (BCEro) 72 72
3aHATHUA JIEKIIMOHHOIO TUIIA 36 36
JlaBoparopHble 3aHATHS 36 36

3aHATHSI CEMUHAPCKOTO TUMA (CEMUHAPBI, PaKTHYe-




CKHE 3aHSTHS)

HNHaga KOHTaKTHas paﬁoTa:

Kontpons camocrosarensHoit padotsr (KCP) 6 6
[Tpomesxyrounast arrectanus (MKP) 0,2 0,2
CamocrosiTeJibHasi padoTa, B TOM YHCJIe 65,8 65,8
KypcoBas pabora
[TpopaboTka y4yeOHOro (TeOpeTHYecKoro) MaTepuana 50 50
BrinonHenue WHAMBUTyaTbHBIX 3aaHM (TTOTOTOBKA
COOOIIECHUH, TPEe3EHTAITUI )
Pedepar
[ToaroToBka K TEKyImieMy KOHTPOJIO 15,8 15,8
KonTpoJn:
[ToaroToBka K sK3aMeHy
O0mas TpyA0eMKOCTh yac. 144 144
B TOM 4YHCJIe KOHTAKT- 78.2 78.2
Has padorta
3a4. e]I 4 4

2.2 CTpyKTypa IMCOHMILIHHbI:

Pacnpenenenue Bu1oB yueOHON pabOThI U UX TPYJOEMKOCTHU MO pa3JiesaM JAUCHUIIINHBL.
Pa3zzensl (TeMbl) IMCIMIUIMHBI, H3ydaeMble B 5 cemectpe (ouHas popma oOydeHus)

No KonmuectBo wacoB
pasz- HaumenoBanue pa3zienos (Tem) AymuTopHas Breayuropras
nena Bcero paboTa pabora
JI I13 | JIP CPC

1 BBenenune 8 2 0 4 2

2 [1nanbl IEPBOTO U BTOPOTO MOPSIII- 32 10 0 10 12
Ka

3 MeTo/1bI TOMCKA ONITUMYMa 32 12 0 10 10
[TnarupoBaHue SKCIIEPUMEHTA TIPU

4 OIIMCaHWH AHarpamMm "cocTas — 18 6 0 6 6
CBOMCTBO".
[TnarupoBaHue SKCIIEPUMEHTA TIPU
W3YYCHUH MEXaHW3Ma SIBJICHHM.
[IpumeHeHne MeTo/1a HAMMEHBIIINUX
KBaAparoB. Mcronb3oBaHne MeTO-

5 /1a HAMMEHBIIHMX KBAJIPaToB NpH 138 4 0 4 5.8
W3YYCHUH MEXaHHU3Ma SIBJICHUN B
ciydae GyHKIIMA HETMHEWHBIX 110
napamerpam. [InmanupoBanue 3Kc-
MEPUMEHTOB B ITAKETE
STATISTICA
Bceeo: 103,8 | 34 0 34 35,8

[Tpumeuanue: JI — nekmuu, [13 — npakTudeckue 3ansatus / cemuHapsl, JIP — nabopaTtopHbie 3aHs-

tusi, CPC — camocrositenbHast paboTa CTyJeHTa
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2.3 Conep:xaHue pa3jieioB JMCUUILIAHBI:
2.3.1 3ausaTHA JeKINOHHOI0 THIIA

HaumenoBaunue
pazzaena

ConeprxaHue pasjaena

dopMa TeKyLero
KOHTPOJISI

2

3

4

Beenenue

[TonsiTHe 0 MaTeEMaTUYECKUX METOAX I1Ja-
HUpOBaHUs dKcrepuMenTa. Hay4nslii u mpo-
MBILUICHHBIN 3KCIIEpUMEHT. DaKTOpBbI, BIIN-
AIOLIME HA IPOTEKAHUE TEXHOJIOTMYECKOrO
npouecca. yHKIUU OTKINKA U UX T€OMET-
puueckue oopassl. Maremarudyeckas MOJIENb
npouecca. OCHOBHBIE XapaKTEPUCTUKH CIIy-
YalHBIX BEJIMYUH, UCIIOJIb3YEMBIX B METOIAX
IUIAHUPOBAHMSI DKCIIEPUMEHTA.

KP, JIP

[Inanel nepBoro u
BTOPOT'O NIOpsJKa

MHorogakTopHble SKCIIEpUMEHTHI. Boiene-
HUe 3HaYMMbIX (pakTopoB. Ilnan sxcnepu-
MeHTa. Kpurepun onTUManbHOCTH IIJ1aHOB
PErPECCUOHHOTO aHAIN3A.

JluneliHas perpeccusi OT OAHOTO (GaKTopa.
PacueT k03¢ (puIeHToB perpeccuu MeTo10M
HAauMEHBIINX KBaJPATOB.

[TonHbli GakTOpHBIN SKCIEpUMEHT. MaTpuna
[IOJIHOTO (PAaKTOPHOT'O IKCIIEPUMEHTA U €€
cBoiicTBa. ['eomerpuueckuii 06pas riaHa
MIOJIHOTO (paKTOPHOTO 3KcIepuMeHTa. Bbl-
qucaeHne K03 (GUIIMEHTOB perpeccuu B 1oJl-
HOM (aKTOpHOM dKcriepumeHTe. CTaTuCTh-
YEeCKHUIl aHaJIN3 ypaBHEHUS PErPECCUU B TIOJI-
HOM (PaKTOPHOM SKCIIEPUMEHTE.

JpoOHbIii (hakTOpHBIHM 3KCTIEpUMEHT. MaTpu-
11a ApoOHOTO (aKTOPHOTO IKCIIEPUMEHTA U €&
cBoiicTBa. Beruncnenue ko3¢ huueHTos pe-
rpeccuu B APOOHOM (PaKTOPHOM SKCIEPH-
MeHTe. CTaTUCTUYECKUI aHATIN3 yPaBHEHUS
pPETPECCHH.

OnTtumuszanus npouecca. OpToroHanbHOE
LEHTPaJIbHOE KOMIIO3UIIMOHHOE IJIAaHUPOBa-
Hue. Matpuia OLIKII u e€ cBoiicTBa. Bbi-
yHclieHne Ko3QGUIIMEHTOB perpeccuu B
OLIKII. Cratuctu4eckuii aHanu3 ypaBHEHUS
perpeccun. PoTotabenbHoe eHTpalbHOE
KOMITIO3UIIMOHHOE IJIaHUpoBaHue. Martpuua u
e€ cBoiicTBa. Brruucnenue ko3¢ GunneHToB
perpeccun. CTaTUCTUYECKUI aHAIN3 ypaBHE-
HUSl PETPECCUH.

KP, JIP

Mertoanl moucka
ONTUMYMa

Meronasl OIHOMEPHOTO IIOUCKA B IIpoLiecce
ONTUMU3ALMHU. MeTOo bl MHOTOMEPHOTO TO-
MCKa 3KCTpEMyMa: TpaJIMeHTHBIN, KPyTOrO
BOCXOXeHUs, ['aycca — 3aitaens, ciydaiHo-
T'O ITIOUCKA. CHMHHGKCHBIfI METOA OIITUMU3A-
ITUH.

KP, JIP




3KCIIEPUMEHTA TUYECKOM ONUCAHUU JuarpaMm "coctaB —
MY ONIUCAHUU  |CBOMCTBO".

nuarpamm "co-
CTaB — CBOMCTBO".

[InanupoBanue |[InaHupoBanue 3KCEpUMEHTOB npu matema- |[KP, JIP

S. IInanupoBanue |IInmanupoBanue 3kcriepumenta npu uzydenuu KP, JIP
JKCIIEPUMEHTa  |MeXxaHu3Ma siBiaeHuil. [Ipumenenne Merona
IIpU U3YYEHUH HaMMEHBIINX KBaapaToB. Mcnonb3oBanue
MEXaHM3Ma SBJIe- |METOAAa HAMMEHBUINX KBAaIpaTOB IIPHU U3Yy4Ye-
Huil. [Ipumene- |[HUM MexaHu3Ma SIBIICHUH B ciydae QyHKUIUH
HUE MeToza HEJIMHEWHBIX 110 napamerpam. [nanuposanue
HaWMEHBIINUX skcniepumeHnToB B nakere STATISTICA
kBajapatoB. Uc-
II0JIb30BaHUE Me-
TO/1a HAUMEHb-
IIUX KBAJPaTOB
IIPU U3YYCHUH
MEXaHu3Ma sBJe-
HUU B CiIy4ae
byHKIMH HETTH-
HEWHBIX T10 Mapa-
MeTpam.
IInanupoBanne
JKCIIEPUMEHTOB B
MIaKeTe
STATISTICA
ITpumeuanue: JIP — naboparophnas paborta, KP — konTposbHas pabota
2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA
He mpexycMoTpeHsl yaeOHBIM MIJITAHOM
2.3.3 JIaGopaTopHble 3aHATHS
Ne HaumeHnoBanue nabopaTopHbIX paboT opwma Teky1uero
KOHTPOJIA
1. |OcHoOBHBIE XapaKTEPUCTUKHU CIy4alHbIX BEIUYUH, UCTIONb3yeMbIX B [JIP, KP
METO/axX MJIAHUPOBAHUS YKCIIEPUMEHTA.
2.  |llonHblil aKTOPHBINA IKCIIEPUMEHT. JIP, KP
3. |dpoOHbIit PaKTOPHEII SKCIIEPUMEHT. JIP, KP
4. |OpTOroHaJgbHbBIN LIEHTPAIbHbIH KOMIO3UIIMOHHBIN TUIaH. JIP, KP
5. ['pagueHTHBI METOJT TOMCKA ONTUMYMA. JIP, KP
6. |Merox KpyTOro BOCXOX/ICHUS MPH IMOMCKE ONTHMYyMA. JIP, KP
7.  |CuMIUIEKCHBIA METO/1 TOMCKA ONTUMYMA. JIP, KP
8.  |IlmanmpoBaHMe YKCTIEPUMEHTOB ITPH MaTeMaTtnieckom onucannun  |JIP, KP
JarpaMm ''coctaB — CBOMCTBO".
9. |Wcmonb30BaHWE METO]a HANMEHBITUX KBAPATOB MIPH N3YUSCHUH JIP, KP

MeXaHU3Ma SIBJICHUH B ciydae QYHKIUN HEJTMHEHHBIX 110 IapameT-
pam.

[Tpumeuanue: JIP — naboparopnas padbora, KP — konTponbHas pabota

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
He npenycMoTpeHsl y4eOHBIM TIIaHOM




2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUs Il CAMOCTOATEIbHONH pPadoThI
00y4YarIIUXCs M0 JUCHUILIMHE (MOIYJII0)

[TepeueHs yaeOHO-METOAMYECKOTO 00SCTICUCHUS TUCITUTLIAHBI
Ne Bun CPC T10 BBITIOJIHEHUIO CAMOCTOSTEILHON pabOThI

1 2 3

1 [IIpopabotka yueonoro |1. Cumnsie H.U., Bunucora H.T. BBenenue B Teopuro miiaHUpO-
(TeopeTnueckoro) Mare- (BaHus dkcriepuMenTa: yueo. [locodue. — M.: MI'TY um. bayma-
puana. Ha. 3onoras koyutekmus, 2011, — 463 c.
https://e.lanbook.com/book/106359

2. CugnsieB H.U. Cratuctrudeckuii aHanu3 U TEOpUs IJIaHUPOBa-
Hus skcnepumenta. — M.: MI'TY um. baymana, 2017. — 200 c.
https://e.lanbook.com/book/103275

3. Xamadsa A.A. CTaTUCTHYCCKHIA aHAITH3 TaHHBIX.
STATISTICA 6 [Tekcr] : yueOHOE mocoOue st CTyIEHTOB BY-
30B/ A. A. Xanadsu. - [2-¢ usn., nepepad. u gon.]. - M. : [bu-
HoMm-IIpecc], 2009. - 522 c.

4. MeTtonyeckue peKOMEHAAluY K OpraHu3aluy ayAUTOPHON U
BHEAyJIUTOPHOH (CaMOCTOSATENBHON) paOOThI CTYIEHTOB: METO-
nunaeckue ykazanus / coct. T.I1. Cropoxenko, T.Bb. [TounHOK,
A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Ky6aHnckuii roc. yH-T,

2018. 89 c.
2 |llogroroBka k nabopa- |Meroandyeckue peKOMEHAALUMM K OpraHu3aluy ayJUuTOPHOM U
TOPHBIM paboTaM. BHEAyJIUTOPHOH (CaMOCTOSTENbHOI) padOThl CTYAEHTOB: METO-

nuaeckne ykazanus / coct. T.II. Cropoxenko, T.b. IlounHox,
A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Kybanckuii roc. yH-T,
2018. 89 c.

Y4eOHO-METOAUYECKUE MaTepHalbl IS CaMOCTOSTENbHONH paboThl OOYYarOIIUXCS W3
YuCiIa MHBAJIUAOB M JIUI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3710poBbsi (OB3) nmpenocrasisitorcst
B (hopMax, aanTUPOBAHHBIX K OTPAHUUYEHHSIM HX 3JJOPOBBS M BOCIIPHUATHS UHPOpPMAIUH:

JUig au1 ¢ HapyIIEHUSIMU 3PEHUSL:

— B MieyaTHOU popme yBeTHMUEHHBIM MIPUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JI1st i1 ¢ HapyLIEHUsSIMH CIlyXa:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIjis U1 ¢ HapyLIEHUSIMA OTIOPHO-JBUTATEIBLHOTO amnmapara:

— B I1e4aTHoM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN MepedYeHb MOXKET OBITh KOHKPETU3HPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTa 00Y-
YarOIINXCA.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

st hopmupoBaHust IpodeccCnoHaIbHBIX KOMIIETEHIIUI B MPOIiecce OCBOCHUS Kypca Uc-
MOJIb3YETCs] TEXHOJIOTHS TPO(heCcCHOHATbHO-PAa3BUBAOIIET0 O0yUeHHs, TpeycMaTpUBAIOLas He
TOJIBKO Iepefady TEOpPETHYECKOro Marepuana, HO U CTUMYJIMPOBAHME IIO3HABATEIIbHBIX IEHU-
CTBHH CTyAeHTOB. YacTh JEKIIMOHHBIX 3aHATUI MpoBoAHUTCSA B (hopMe mpoOiIeMHBIX jJekuuid. B
paMKkax Ja00paTOPHBIX 3aHATUN MPUMEHSIOTCS METOABI IPOEKTHOIO 00yUEHUs, UCCIIE10BATENb-
CKHME METOJbI, METOJ, KOHKPETHBIX CUTyaluil. B mporecce caMoCTOATENbHON AEATENBHOCTH CTY-
JIEHTBI YIIIYOJSIOT U PAaCHIMPSIOT TEOPETUUYECKHE 3HAHUS, PELIaoT PacyETHbBIE 3aJaud, TaKxkKe
3aJjaHud, He TpeOyrolue pacuéToB, HO Ui BBINOJIHEHHS KOTOPBIX HEOOXOOUMO IiTyOOKOe 3Ha-
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https://e.lanbook.com/book/106359
https://e.lanbook.com/book/103275

HHUC COOTBCTCTBYIOLICTO TCOPCTUUCCKOI'O pa3aciia.

Komnu-
Bun 3anstus Hcnonb3yeMble HHTEPaKTUBHBIE 00pa30BaTEIb-
Cemectp YECTBO
(JI, I1P, JIP) HbIE€ TEXHOJOTHU
4acoB
S) JIP Bbecenpl 5)
Paz6op cutyanmii 6
Pabora B MasbIxX rpynmnax 5)
Hmoeo: 16

4. OueHO4YHbIE CPEACTBA JJIsl TEKYIIEr0o KOHTPOJISA YCIIeBA€MOCTH M MPOMeKYTOYHOI
aTTrecTalnuu
4.1 ®oH OLIEHOYHBIX CPEACTB /ISl IPOBEAeHNs TeKylleH aTTecTaluu

BAPUAHT KOHTPOJIbHOU PABOTHI Ne 1
no aucturummae “IlnanupoBanue sKcriepuMenTa’
Hanpasnenue noaroroBku — 27.03.01 Cranaaptuzauus 1 METPOJIOTUS

Pa3nenst paboueit mporpammel «BBenenuey, «Ilnanel mepBoro U BTOpOro mopsiaKa»
Bapuant 1
1. OcHOBHBbIE MOHATHUS TUIAHUPOBAHUS SKCIIEPUMEHTA: CTATUCTUUYECKask MOJIeTb 00BbEKTa, CIIOCO-

ObI HaKoTUIeHUS! HH(pOopMal 06 00BeKTe.

2. Ha3znaueHue muiaHoB nepBoro nopsjaka. Kak crpoutcst matpuna miuanuposanus 1O B ¢pusn-
YyecKux U 0e3pazMepHbIX epeMeHHbIX? [IpuBeauTe npumep, ykaxuTe ee ocooeHHOCTH. ['eo-
MeTpuueckuit oopas riana [193.

3. Kakyro popMy nMeeT MoBEpXHOCTh OTKJIMKA, TTOTydaeMast B pe3yibTare BeimonHeHus JdD?
[TpuBeauTe pucyHOK /17151 1ByX(PaKTOPHOTO OOBEKTA.

4. Kakue uieu 1MoJIoKeHbl B OCHOBY METO/1a HAMMEHBINNX KBapatos? [IpuBecTu nmpumep BbI-
BoJ1a GopMyI Ui pacuyera Kod(hHUIMEHTOB PYHKUIUHU JTUHEHHON 10 TUM K03 pHLIeHTam
(4ucno ko3P PUIMEHTOB paBHO 3).

BAPUAHT KOHTPOJIbHOM PABOTHI Ne 2
o qucuuiuivHe “lIlnannpoBanue skcrepuMenTa’
Hamnpasnenue noarorosku — 27.03.01 Cranaaptusanus 1 METPOIOTHUSA

Paznenst paboueit mporpaMmel «MeToAbl TOMCKA ONITUMYMa)
Bapmuanr 1
1. 3amaua mowucka ontumyma. OOJIacTH, rJie BOZHUKAET HEOOXOAUMOCTh B PEIICHUH 3TOW 3a/1a-
YH.

2. CHMITJICKCHBI METO]T TOMCKAa ONTUMYMa MHOTOMEPHOM (DYHKIIMH OTKIJIHKA.

3. Kak MoxxHO mpeoOpa3oBarh (YHKIMIO HEIMHEHHYIO MO MEPEMEHHBIM K JIMHEHHOMY BUIY,
yA00HOMY IS TIOCTIEAYIOIIET0 HaX0XKACHUs €€ KOd(DPUIIUEHTOB ¢ TTOMOIIBIO MTPOCTEUIIIETO
BapHaHTa METOJ]a HAMMEHBINX KBaapaToB? [IpuBeCTH TpU Pa3IUYHBIX IPUMEpA.

4. Kak, monb3ysch pa3iokeHneM (YHKIIUN HeIMHEHHOH mo koddunmentam B psaa Teitnopa u
NPUMEHSS WA METO/a HAaMMEHBIINX KBaJpaTOB, PAacCUMTaTh KOI()(MUIMEHTH M3BECTHOU
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10.
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12.
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14.
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16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.

28.
29.

GYHKIIMM TIO0 3KCIEPUMEHTANbHBIM MaHHBIM? [IpuBecTH mpumep pacuera Ui Kakou-mubo
GyHKIIHH.

4.2 ®oH OLIEHOYHBIX CPEICTB Il MPOBEAEeHHUs NMPOMEKYTOUHON aTTecTalluU
Bonpocsl k 3auéry

OcHOBHbBIE TIOHATHS TNIAHUPOBAHUS SKCIIEPUMEHTA: OOBEKT UCCIIEAOBaHUS, (GaKTOP, OTKIHUK,
IUIaH SKCIIEPUMEHTA.

CraTtuctudeckas MOJeNlb 00bEKTa, PYHKIUHU OTKIMKA U MX T€OMETPUUYECKHE 00pa3bl.
OCHOBHBIE XapaKTEPUCTUKU CIy4alHBbIX BEJIUYMH, UCHOJIb3YEMBIX B METOAAX IJIAHUPOBaA-
HUS DKCIIEPUMEHTA.

CrniocoOs1 HakorieHust uHGopmanu 06 00BeKTe.

O6uacTy, B KOTOPBIX HaXOJUT IPUMEHEHHE MJIAHUPOBAHUE SKCIIEPUMEHTA.

Ha3nauenue u 0CHOBHbIE OCOOCHHOCTH IJIAHOB MIEPBOTO MOPSIKA.

Matpuna nojaHoro pakTopHOro IKCIEPUMEHTa U €€ CBOMCTBA, FT€OMETPUUECKHI 00pa3 1Jia-
Ha [1DD.

Kaxue naen moyio>keHbl B OCHOBY METOia HAUMEHBIINX KBaapaTtoB? IIpuBecTu npumep BbI-
BoAa opmyin ans pacyeTa KodhdUreHToB (PYHKINUU JIMHEHHON 10 3THUM KOod(hdUIlHeHTaM
(ancio KodpPUITUEHTOB PaBHO 3).

Beruucnenue ko3 pUIMEHTOB Perpeccuy B NOJHOM (aKTOPHOM IKCIIEPUMEHTE.

[TpoBepka OAHOPOAHOCTH OIICHOK IHMCIIEPCHH, MPOBEPKA 3HAYUMOCTH KOI(D(DUIIMEHTOB U
aJIeKBaTHOCTU YPABHEHUS PErpeccuu B MOJHOM (PAKTOPHOM HKCIIEPUMEHTE.

Kakyto popmy nMeeT NoBepXHOCTh OTKIIMKA, [TOJlydyaeMasi B pe3yJibTaTe BolnonHeHus [1dD?
[TpuBenuTe pUCyHOK AJs IBYX(DaKTOPHOTO OOBEKTA.

JpoOublii (hakTOPHBIN SKCIIEPUMEHT; 00IacTU €ro NMpuMeHeHus; Marpuia miaHa DO, ee
cBs3b ¢ Matpuueit [P, reomerpuyeckuii o0pa3 miuana ADI.

['enepupyromiyie OTHOLIEHUS, ONPEENISIONINE KOHTPACThI, CMEIIaHHbIE OLEHKU KO3 HUIn-
€HTOB ypaBHeHus perpeccuu B J1OO.

Boruncnenue ko3 puimeHToB perpeccuu B ApoOHOM (GaKTOPHOM 3KCIIEPUMEHTE.

Kakyro ¢popmy nMeeT moBepXHOCTh OTKJIMKA, TOTydaeMas B pe3yiabTare BolnonHeHus P27
Martpuia opToroHaJIbHOTO IIEHTPAIbHOIO KOMITO3UIIMOHHOI'O IUIaHA, €€ CBOWCTBA, T€OMET-
puueckuit oopa3z riana OLKIIL

Kakyio ¢opmy mMeeT NOBEpXHOCTh OTKIJIMKA, IOJiydaeMass B pPE3yJbTaTe BBIMOIHEHUS
OLIKII? IIpuBenuTe pUCYHOK Ui ABYX(PAKTOPHOTO 0OBEKTA.

Martpuia poToTadenbHOro HEHTPATbHOT0 KOMIIO3UIIMOHHOTO IJIaHa, €€ CBOMCTBA, reOMeT-
puueckuit oopa3z ana OLKIL.

B kakux ciaydasx BO3HHKAaeT HEOOXOJUMOCTh NMPHUMEHEHHUS TPEXYPOBHEBBIX (PaKTOPHBIX
IJIAHOB ITPY MIJIAHUPOBAHUH 3KCIIEPUMEHTOB?

3anava noucka ontumyMma. O6macTu, re BO3HUKAaeT HeoOX0IMMOCTh B pEUIeHUH 3TOH 3a1a-
qH.

Knaccudukanus MeTo0B ONTUMH3AIMHI: TEOPETUYECKUE, IKCIIEPUMEHTaIbHbIE, TPaIUEHT-
HbIE, HETPaJAUECHTHBIE.

MeTo bl 0THOMEPHOTO TIOMCKA ONTHUMYMa.

Oco0GeHHOCTH MHOTOMEPHOTO MTOUCKA ONITUMYMa.

Meton rpaagreHTa B MHOTOMEPHOM ITOHCKE.

MeTtoz KpyTOro BOCX0KJIEHUSI B MHOTOMEPHOM ITOHCKE.

Meron [Maycca — 3aiiesiss B MHOTOMEPHOM TTOUCKE.

Meroz ciry4aiiHOr0 IOUCKa B MHOTOMEPHOM IIOUCKE.

CHUMILIEKCHBIM METOJ] OIITUMU3AIINH.

MaremaTnueckoe onucaHue auarpamm "coctaB — cBOMcTBO". IIpuBenEeHHBIE MOJMHOMBI.
I'eomerpuueckue o0pa3bl CUMILIEKC-PEIIETYATHIX IJIAHOB.
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30. Kak mMoxHO mpeoOpa3oBarh (PyHKIMIO HEITMHEHHYIO MO NMEPEeMEHHBIM K JIMHEHHOMY BHIY,
yI0OHOMY U1 TIOCEAYIOUIEr0 HaX0XACHUs ee KOA(P(UIIMEHTOB C MOMOUIBIO MPOCTEHIIEro
BapHaHTa METO/]a HAMMEHbBIIUX KBapaToB? [IpuBecTH TpH pa3nUYHBIX IpUMEpA.

31. Kak, mosb3ysch pa3ioxkeHreM GYHKIMH HETHHEHHOM 1o ko3¢ dunrentam B psaj Teinopa u
MPUMEHSST UJEH METO/Aa HaUMEHBIIUX KBAJIpaTOB, paccuuTaTh KO3(PPHUIMEHTH M3BECTHOM
(GYHKIIUHM 110 SKCIepUMEHTaNbHbIM JaHHbIM? [lpuBecTtu mpumep pacuera Ui Kakou-audo
GbyHKIHN.

32. Uro sBisieTca O0MIMM MEXI1y METOJIaMH MOUCKa ONTUMyMa (GYHKIIUU OTKJIIMKA U METOJaMU
pacdera ko3¢ HUMeHToB GYHKIINH HETMHEHHOW M0 3TUM K03 PHIIMEeHTaM 10 K CIIePHUMCH-
TaJbHBIM JaHHBIM?

33. Kak 1mo sKCrepuMeHTalIbHbIM JaHHBIM, TOJb3YysACh CUMIUICKCHBIM METOZOM, MOXKHO HaWTH
K02 (ppuIMeHTs GYHKIIMN HETUHEHHOM 1Mo ATUM KodhdurmenTam?

34. Ilnanuposanue sxcnepumenToB B nmakere STATISTICA.

5. IlepeyeHb OCHOBHOI M JONMOJHHUTEJIbLHOW y4eOHOW JHTEpaTypbl, HEOOXOAUMOI
JJIS1 OCBOCHMS TN CHUILTHHBI (MOXYJISA)

5.1 OcHoBHast TUTEpaTypa:

1. Cunusie H.U., Bunucosa H.T. BBeaenue B Teoputo MIaHUPOBAHUS SKCIIEPUMEHTA:
yue6. [Tocobue. — M.: MI'TY um. baymana. 3onoras komtekmums, 2011. — 463 c.
https://e.lanbook.com/book/106359

2. CunnsieB H.W. CtaTucTHyecKuii aHAIN3 U TEOPUS TUIAHUPOBAHUS IKCIIEPUMEHTA. —
M.: MI'TY um. baymana, 2017. — 200 c. https://e.lanbook.com/book/103275

3. Xamadsaa A.A. Cratucruueckuii aHanmm3 qaHabIX. STATISTICA 6 [Tekcr] : yueOHOE
nocobue i CTyneHTOB By30B / A. A. XanadsH. - [2-e uzn., nepepab. u moim.]. - M. : [bunom-
[Tpecc], 2009. - 522 c.

5.2 JlonojHUTENIbHAS JTUTEpATypa:
1. CunnsieB, H. U. Teopus miaHupoBaHHUS SKCIEPUMEHTA W aHAIU3 CTATUCTHUYECKUX

JAHHBIX : yYeOHUK M MPaKTHKYM s OakanaBpuata u maructpatypsl / H. M. CunnsieB. — 2-¢
u3[., nepepad. u pon. — M. : U3narensctBo IOpaiit, 2018. — 495 c. — (Cepus : bakanasp u
maructp. Axanmemuueckuit kypc). — ISBN 978-5-534-05070-7. — Pexum poctymna

https://urait.ru/bcode/508082.

6. Ilepeyennr pecypcoB HH(OPMALMOHHO-TEJCKOMMYHHUKANMOHHON ceTn «MHTep-
HeT», He00XOAUMBIX /ISl OCBOCHHS M CHMIIJIMHBI (MOAYJIfA)

1. eLIBRARY - Hayunas snektponnas oudianorexa (Mocksa) http://www.elibrary.ru/

2. DJEeKTpOHHAs KOJUIEKIIMS HAYIHOW W TEXHHUYECKOW MOTHOTEKCTOBOM U Oubmmorpadu-
yeckoil mHopmanuu ScienseDirect — http://www.sciencedirect.com

7. MeToauveckne ykKazaHusi AJs1 OOyYalOIIMXCH IO OCBOEHMI) IMCHMILIMHBI
(Mmomyuis)

VYcnemHoe OCBOGHHME AMCHUUIUIMHBI TPEANOoJaraeT akTUBHOE, TBOPUYECKOE YydacTUe
CTYJIEHTA MyTeM IJIAHOMEPHOM, TOBCETHEBHOM paOOTHI.

OO61mure peKoMeHIaIuu
N3yuenne AUCIUIUIMHBI CIeNyeT HAaUMHATH C MPOpadOTKK pabodeit mporpaMmel, ocoboe
BHUMaHUe, YAeNsis EeIsIM U 3aJla4aM, CTPYKTYpe U COJEpKaHUIO Kypca.

CamocrosrenbHas paboTa MPOBOJAUTCS C IENbI0 YIIIYOJeHHUs 3HAHUN MO JUCLUIUIMHE U
IIPENyCMaTpPUBAET:

- YTEHUE CTYACHTAMHM PEKOMEHJOBAHHOW JIMTEPATYphl U YCBOCHUE TEOPETUYECKOr0 Ma-
Tepuaia JUCUUILINHEI;

- MOJITOTOBKY K JIAOOPATOPHBIM 3aHATHSIM;
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- paboty ¢ IHTepHET-UCTOUHUKAMU;

- IOATOTOBKA K 3a4eTy.

[InanupoBaHue BPEMEHUM HAa CaMOCTOATENIBHYIO paboTy, HEOOXOAMMOrO Ha H3ydeHHE
HACTOALIEH NUCLHUIUIMHBI, CTYACHTaM JIy4lle BCETO OCYILECTBIATh HAa BECh CEMECTP, IIPEyCMaT-
pUBas IPU 3TOM PEryJIsipHOE IOBTOPEHUE NIPOMACHHOr0 MaTepuaia. Marepuai, oJy4eHHbIM Ha
JEKIMSIX, HEOOXOIUMO PETYJISIPHO JOMOIHATh CBEACHUSAMH U3 JIUTEPATYPHBIX NCTOYHUKOB, IIPU-
BE/ICHHBIX B paboueil mporpaMmme TUCIUILIHHEIL.

Pabora ¢ KOHCIIEKTOM JIEKIUii

IIpocMOTpUTE KOHCHIEKT Cpa3y IOCIE 3aHATUH, OTMETHTE MaTepuasl KOHCIEKTa JICKLUH,
KOTOPBIA BBI3BIBACT 3aTpyIHEHMs M1 IOHMMaHusA. llomblTaliTech HaWTH OTBETHl Ha
3aTPYJHUTEIIBHBIE BOIIPOCHI, MCIIONb3ys PEKOMEHIYEMYIO JuTepaTypy. Ecnu caMocToATenbHO
HE yJaJI0oCh pa3o0paThcs B MaTepuane, chopMyIupyiTe BOIIPOCH U 0OPAaTUTECh 32 MOMOIIBIO K
IPEnoJIaBaTel0 Ha KOHCYJNbTAUM WK Onmkaiiei snekuuu. PerynsipHo oTBoguTe Bpems Jis
IIOBTOPEHMSI NPOMJAEHHOIO MaTepualla, IIPOBEPsi CBOM 3HAHUSA, YMEHUS W HABBIKM 110
KOHTPOJIbHBIM BOIIPOCAM.

Brinonnenue madboparopHbix padboT
Ha 3anstum nomyuute y mpenojaBaTens rpaduK BBIMOIHEHUS J1a0OpaTOPHBIX paboT.
[Tonyunte Bce HEoOXoamMMoe Mmeronuueckoe obecrieuenue. [lepen mocemennem gadoparopun
U3YYUTE TEOPHIO BOIIPOCA, MPEANOIaraeMoro K MCCIeI0OBaHUIO, 03HAKOMBTECh C PYKOBOJICTBOM
[0 COOTBETCTBYIOIIEH paboTe M IMOATOTOBBTE IMPOTOKON IPOBEACHUS pPabOTHl, B KOTOPHIA
3aHECHUTE:
— Ha3BaHue paboThl;
— 3aroToBKH T36J'II/IH JJI 3alIOJTHCHHU A SKCIICPUMCHTAJIbHBIMU JaHHBIMU Ha6J'IIOI[eHI/II\/JI;
— YypaBHEHHUS XMMHYECKHMX PEaKIUil mpeBpalleHnid, KOTopble OyayT OCYIIECTBIIEHbI MpU
BBIITOJTHCHHUH 3KCIICPUMCHTA,
— pacueTHble (POPMYIIBI.
OdopmiieHre 0TYETOB JOHKHO MPOBOJUTHCS MOCIE OKOHYAHUS paboThl B 1TaOOPAaTOPHH.
I[J'ISI MOATOTOBKHM K 3alIMTC OTUYCTa CICAYCT NpOaHAIM3HUPOBATH OKCIICPHUMCHTAJIBHBIC
pe3yNbTaThl, COMOCTABUTh MX C WU3BECTHBIMH TEOPETHUECKUMHU TMOJOKEHUSMHU, CIPABOYHBIMU
HWJIN JIMTCPATYPHBIMHU JTaHHBIMH, O606HII/ITB PE3YIbTAThI I/ICCJ'IGI[OBaHI/II\/'I B BHUJAC BBIBOJOB IIO
paboTe, MOATOTOBUTH OTBETHl Ha BOIPOCH, MPHUBOJUMBIE B METOJMYECKMX YKa3aHUSAX K
BBITIOJIHEHHIO JTA0OPATOPHBIX padoT.

Meroanueckue peKOMEHJALUU IPENoAaBaTesAM 10 METOAUKE IPOBENCHUS OCHOBHBIX
BUJIOB Y4€OHBIX 3aHATUN

Jlexmn

Metoauka 4yTeHus JIEKIU

Jlexuu ABJISIFOTCSL OJTHAM M3 OCHOBHBIX METOJIOB OOyYEHHUS IO TUCIUILIINHE, KOTOPHIC
JIOJKHBI PeIlaTh CIeAYIOINE 3a/1a4Uu:

— HW3JIOKUTh BAKHEWIIMKA Marepuanl MpOrpaMMbl Kypca, OCBEHIAIOUNIMNA  OCHOBHBIE

MOMEHTEI,

— Pa3BUTh y CTYJEHTOB MOTPEOHOCTH K CAMOCTOSITENILHOM paboTe Hall y4eOHOW U HAydHOU

JIUTEPATypOi.

['maBHOM 3amadeil KaKIOW JIEKIMU SIBJISIETCS PACKPBITUE CYIIHOCTH TEMbl U aHAIU3 €€
[JIABHBIX MOJIOKEHUM. PekoMeHayeTcss Ha MEepBOMl JEKUHUU JOBECTH JO BHUMAHHUS CTYJECHTOB
CTPYKTYPY Kypca U €ro pas3fieibl, a B JaJbHEHIIEM YKa3blBaTh HAYaJIO KaKIOrO pa3zeiia, CyTh U
€ro 3ajJa4u, a, 3aKOHYMUB U3JI0KEHHE, TIOJIBOJIUTH UTOT TI0 ATOMY pa3Jieny, 4TOObI CBSI3aTh €ro CO
CIEAYIOLIUM.

ConeprxkaHue JEKIHi
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Copneprxanue JeKIuil onpexaensercs padoueil mporpammoii kypca. Heobxomumo, 4To0sl
Ka)kJast JICKIMs OXBaThIBajla ¥ MCUEPIIBIBANIA OIIPEICTICHHYIO TEMY Kypca U IpeACTaBisiia cCo00i
JIOTHYECKH BIIOJIHE 3aKOHYEHHYIO paboTy. Jlyuiie cokpatuTh TeMy, HO He JAOMYCKaTh MepephiBa
€€ B TAKOM MeCTe, KOTJa OCHOBHAs HJIEsI €Il TIOJIHOCTHIO HE PACKPHITA.

JlaboparopHble 3aHATHS

Metoauka poBeAeHNUs TaOOPATOPHBIX 3aHATUI

Lensimu ipoBeieHUs 1Ta0OPATOPHBIX PAOOT ABIISIOTCA:

— YCTaHOBJICHUE CBSI3€M TEOpPUM C IPAKTUKOW B

IIOATBEPKICHUS IT0JI0KEHUN TEOPHH;

— 00y4eHHe CTy/IEHTOB YMEHUIO aHAIM3UPOBATh MOTYYCHHbIE PE3Y/IbTAThI;
— KOHTPOJIb CAMOCTOSTENILHOM paboThl CTYJEHTOB [0 OCBOCHHIO KypCa;
— o0y4eHue HaBbIKaM PO(eCCUOHATLHOM NesTeIbHOCTH

[lenu nabGopaTopHOTrO MPaKTUKyMa JIOCTHTAIOTCS HAaWIydlIuM oOpa3oM B TOM cllyuae,
€CIM  BBIIOJHEHHUIO DKCIIEPUMEHTA  MPEIUIECTBYET  OINPEIECICHHass  IOATOTOBUTEIbHAS
BHeaynuTopHas pabota. [loaToMy mpernoaaBarens 00s3aH JOBECTH J0 BCEX CTYIACHTOB rpaduk
BBITNIOJIHEHUS JJa0OPATOPHBIX PabOT ¢ TeM, YTOObI OHM MOIJIM 3aHUMAThCs LEJIEHANPaBICHHON
JOMaIlIHEN OATOTOBKOM.

Ilepen HayasioM OYEpPEAHOrO 3aHATHS IPENOAABATENb JOJDKEH YIOCTOBEPUTHCS B
FOTOBHOCTH CTYJEHTOB K BBIOJIHEHHIO JlabopaTOpHOW pabOThl IyTeM  KOPOTKOI'O
co0OeceloBaHUSA M TPOBEPKH HAIUYUS Yy CTYJACHTOB 3arOTOBJICHHBIX MPOTOKOJIOB IMPOBEIEHUS
paboThL.

dbopMe IKCIEPUMEHTAILHOTO

8. Ilepeyenb MHPOPMANMOHHBIX TEXHOJIOTHIl, HCIOJIb3yeMbIX MPH OCYIIECTBICHUH
00pa30BaTeILHOIO MPoLEcca MO0 AMCHHUILINHE (MOAYJ/II0) (IPH HE0OXOIMMOCTH)

8.1 IlepeyeHp HEOOXOAMMOTI0 MPOrPAMMHOIO O0ecTIeYeHUs!
1. MS Office (Word, Excel, PowerPoint), ITaker STATISTICA.
2. IlporpamMmMHOe obecrieueHue A7 ClIa0OBHISAIIHX.

8.2 Ilepeyenb HeOOXOAMMBIX HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM
1. CnpaBouno-nipaBoBas cuctema «Koncynprant [Timroc» (http://www.consultant.ru).
2. DnektponHas oubnuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru).

9. MarepuajbHO-TeXHHYECKasA 0a3a, He0OX0AMMAs IS OCYLIeCTBJICHHs 00pa3oBa-
TeJIbHOT0 NMPOoLecca no JMCHUIInHe (MOYJII0)

MarepuanbHO-TeXHHYEeCKOe 00ecriedeHne JUCIIUITITMHBI
Ne Bun pabor
(MOIyTIsT) ¥ OCHAIIEHHOCTh
1. JlexumoHHbIe 3aHATHS | JIeKIIMOHHAsA ayAUTOpHUs, OCHAIlEHHAs MPE3eHTALMOHHON
TEXHUKOHN (MPOEKTOpP, FKpaH) U COOTBETCTBYIOLIUM IIPO-
rpaMMHBIM oOecrieueHuem — ayna. 416, xopn. C (ynuuna
CraBponoibckas, 149).
2. JlaGoparopHble 3aHsA- | KOMIBIOTEpHBIM KilacC ¢ TEPMHMHAIBHBIMH CTaHLUSAMU C
THUS oneparronHoi cucremoit Windows, Microsoft Office (Ex-
cel), Statistica — BerurcnuTenbublil enTp Kyol'Y (ynuia
CraBpomnoJibckasi, 149).
3. I'pynnoBele (uHauMBHU- | Aynutopus — aya. 416, kopn. C (ynuna CraBponosbekas,
nyajabHbIE) KOHCY/IbTa- | 149).
TUN
4, Tekymuit  KOHTpOJIb, | AyauTopus — aya. 416, kopm. C (ynuia CtaBporoiabcKas,
npoMexyrouyHast arre- | 149).
CTalus
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CaMocrosTenbHas pa-
bota

Kabunetsl mis camMoCTOATENbHONH pabOThl, OCHAIEHHBIE
KOMIBIOTEPHON TEXHUKON ¢ BO3MOYKHOCTBIO MOIKIOYEHHUS
K cetu «VHTepHET», MPOrpaMMOil SKPAaHHOTO yBEINYCHHUS
U obecrieueHHbIE JOCTYIIOM B 3JIEKTPOHHYIO MH(OpPMAaLU-
OHHO-00pa30BaTEBHYIO Cpelly YHUBEpcuTeTa — aya. 329,
kopi. C, ayn.140 (ynuua CtaBpononbckas, 149).
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