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1. INMIAHUPYEMBIE PE3YJIbTATbI OBYUYEHMUS 110

JUCLHHUITIJIMHE
QopmupyeMblie KOMITETEHITHH TpeboBanus Kk pesyibraram o0y-
Ne | Kog xkomne- Komnerentus YeHUSs
TEHIIHH
1 2 3 -
O6menpodeccHoHaIbHbIE
1 OIK-2 CITOCOOHOCTRIO TIPUMEHSTE COBPEMEH- 3narTe:

HBIE METO/IbI HCCNIEIOBAHUSI, OLEHUBATh
W [IPE/ICTABIIATD PE3YJIbTATHI BBINOIHEH-
HOM paboThr

-00IKE BOIPOCHl TCOPUM H
MPAKTUKK TIAHUPOBAHUSA H Op-
raHU3alUH 3KCIIEPHMEHTA;
-nMpobnemMel M 3a7a4u OpraHusa-
LMK HAYyYHOTO M ITPOMBIILIEHHOIO
SKCTICPHMEHTA;

YmMmern:

-BbIOUPATH I1J1aH IKCIIEPUMEHTA;
-OpraHW30BbIBATh, ILUIAHWPOBATE
W TPOBOJMUTH IKCHEPHMEHTAIb-
Hble paboThL;

-IIPUMCHATh COBPEMCHHBIC Ma-
TEMaTHYECKHe  TporpamMMHbIC
nakersl  Mathcad, Mapple3,
Mathlab, Mathematica;
-[IPHMEHATh ~ MaTeMaTHUYECKH i
anmapar JUCUMIUIMHBL OpU pe-
IMIEHUH KOHKPETHOH 3a1a49u
Baaners:

NPaKTUYECKUMHU HABBIKAMH pe-
IMEeHUs 3a1a4 JTACTICPCHOHHOTO,
PErpecCUOHHOr0, KOPPEJISIIHOH-
HOT0, (PAKTOPHOI'O aHAIM3d, Pac-
CMOTPEHHBIX B TEYEHHE Kypca.




2. MECTO JUCHATLIMHBI B CTPYKTYPE
OBPA3OBATEJIbHOW IPOT'PAMMBI

ConeprxaHue JUCIHATUTHHBI CITYKAT OCHOBOM ISl U3YUCHHS CJIEAYIOLIUX AHUCIIHIT-
JHH:

HauMeHOBAHKE MCUMIUTHHBL (MOJLYJ1)
TexHoloriueckoe odecrecyeHne KauecTsa

Hajie:xkHOCTE U JUarHOCTHKA TEXHOIOTHYECKUX CHCTEM

O6ecrnieueHie KauecTra MallikuH MpH KOHCTp}’KTOpCKOH H TCXHOHOFH‘-I&CKOH
MO/AroTOBKE NPOU3BOJACTBA

[TpeauiioMHas NpaKTHKA
B ["ocyiapCTBEHHAs HTOTOBAs ATTCCTALHA

(SRR el

N =9

3. ObBEM JAUCHMUILIUMHbI
O611as TPYA0eMKOCTh JUCIMILIHHBI COCTABIACT 5 3a4. exunul, 180 yacos.

I Bu1 yueOHoit paboThl Bceero Cemectp
qacoB Ne 1
OOwias TPYI0EMKOCTh AMCIIUTIIHABL, Yac 180 180
KonrakrTHan padora (ayaHTopHbIE 3aHA- 51 51
THH), B T.4.!
JNCKUHH - -
naboparopHbIe - -
MPaKTUYECKue 4l -5l
| CamocrosTeabaas pabora CTy,ﬂellTOB, B TOM 129 129
qHcae: ) |
Kypcoso#t mpoekT e $
KypcoBas padbora 36 36
PacuerHo-rpaduyeckoe 3ajanus -
WnuBH/IyalIbHOE JIOMAIITHES 33/1aHHe . -
Jlpyeue GuObI CAMOCIOSMENbIOU pabomul 75 75
dopma NPoOMEKyTOUHAs ATTECTAIHA 18 18
L (3aueT, IK3aMCH) B |




4. COAEP)KAHUE TUCLHHUITJIMHBI

4.1 HanmeHoBaHHe TeM, X co/lepKaHie H 00beM

Kype 1 Cemectp 1

/1

Haumenosanue pasziena
(kparkoe cojepKanue)

O61eM Ha TeMaTHYeCKUit
paszes 1o BHaaM y4eOHOH
HArpy3KH, 4ac

[IpakTuieckue
3AHATHSI
Jlabopatoprbie
3aHATHA
CamocroaTesnibHas

Jlexiun
paborta

[Tonublii akTOpHBIHA IKCIICPHMEHT

Bridop nokamsHOM 00nacT sKcnepuMeHTa: BIOOP OCHOB-
HOIO YPOBHA W HHTEPBAJIOB BapbHPOBAHHA (haKTOPOB.
®opmynsl koauposanus $paxtopos. [Tonatue o mianax
MEPBOTO MOPS/IKA U TIOTHOM (PAKTOPHOM PKCHEPHMEHTE,
[Tops10K MoCcTpOeHUst MATPHIIBI MIJIAHUPOBAHUS SKCIIEPHU-
MEHTA.

JlpoGHblit QakTOpHbIH SKCIIEPHMENT.

IIpaBuna nocTpoeHus MaTPHITBI JPOOHOI0 MHOro(GaKTop-
HOro skcrepumentTa. ITonstue o apobHoi penmke, 3¢-
(exre B3ammoneHcTBHA. Y CiI0BHBIC 0003HAYCHHUS U XapaK-
TEPUCTHKA APOOHBIX PETLIUK.

IIpoBesenue sKciepuMenTa.

MeTtouKky OTCEHBAaHUS HECYIECTBEHHBIX (PAKTOPOB. Me-
TOJl HAPHOH KOppensii. MeToIbl YMEHBIICHAS BIIMSHMS
CHCTEMATHYCCKUX [OIPELIHOCTEN: paH/IOMHHH3AITHAS. pa3-
Ouenue MaTpPHILbI U1aHa Ha 6110ku. [lopsjoKk npoBegeHus 1
00paboTKn napauielTbHBIX OMBITOB. MeTo/IHKa CpaBHEHHSI
BLIOOPOK

4.

O6paboTka pe3ynpTaToB (HJaKTOPHOT'O 3KCIIEPUMEHTA

[Tonoxenns o perpeccuBHom ananuse. Hasnauenue meto-
Jla HaUMEHBITUX KBa/IpaToB. TpH BapnanTa QyOIHpoBaHus
OMNBITOB B TOYKaX (JaKTOPHOro NPOCTPaHCTBa U 06paboTKu
pe3ynbTaToB 3KcnepuMenTa. JIBa MeToa pacKoAupoBaHus
YPaBHEHHUH PErpeccHH.

1O ITOBEPXHOCTH OTKJIHKA.

Orbickanue ONTHMYMa B SKCTPEMAaIbHBIX 3KCIEPUMEHTAX METOI0M KPYTOI'O BOCX0XK/AEHUs

Cxema jBHKeHUS K onTUMYMY. [TPUHITHIIBL IBUIKEHUS K
OMITHMYMY: JIBHOKEHHE 110 I'pajueHTy QYHKIIHN W OTKIIHKA,
IIarOBBIA MPHHIMI JBIKEHHUS. PacuéT KkoopauHaT To4eK
JIBUJKCHUS K OITHMYMY.

o

Lenrpansubie komnosuuuonusie miansl (IIKIT) BToporo nopsika s sKkcTpeManbHbIX

SKCTIEPUMEHTOB

O6mmit Bua ypasuenus perpeccuu LIKII. Cxemsl ¢pakrop-
HBIX TipoctpancTs u matpun LIKIT gis aByx- u Tpexdax-
TOPHBIX SKCIEPUMEHTOB. OCOOEHHOCTH OPTOTOHATIBHBIX K
pororabensubix LIKII: o0nacts npumMeHeHMs, IOCTPOCHHE
MaTpUIl IIJIAHUPOBAHUS HKCIIEpUMENTA, 00paboTKa pe3yib-
TATOB KCTICPUMEHTA.




7. Tlowuck m Wiccle/loBaHue 00IacTi ONTHMyma.

CymHOCTH METOJOB NOMCKA YCIOBHONO ONTHMYMa IPH HC-
CIeIoBaHIH MHOTO(AKTOPHBIX TPOTIeccoB. OCcoOeHHOCTH
rpa)0aHATHTAYECKOrO METO/1a TOMCKA ONTHMYMA KBal-
paTHOM (PYHKIHK: KAHOHMYECKOC peo6pa3zoBanHue GpyHK- 5 - 8
1MW OTKJIHKA, TeOMeTpHYecKasi HHTepHpeTaus QyHKInu
st BYX(aKTOPHOTO IKCTIEPUMEHTA, aHAIM3 TOBEPXHOCTH
OTKIIMKA C [IOMOLLBIO METO/1A JIBYXMEPHBIX CeUCHUH
| 8.0OnTHMH3alMS MHOrOGAKTOPHOI'O MpoLiecca HeCKOJILKMMH BBIXO/HBIMH ITapaMeTpaMu
CyIHOCTh ONTHMH3A{WH I'PaoaHATATHYECKUM MCTOIOM
C IIOMOLIBIO COBMELIEHHBIX IBYXMEPHBIX CCUCHHH HE-
CKOIBKMX [OBEpXHocTel oTK/IuKa. [IpuMep onTumMU3aunH
JBYX(AKTOPHOTO TEXHOIOTHIECKOro Npouecea myTeM 5 14
peleHns KOMIIPOMHACCHOH 3a/laui: HAX0XK/IEHUE YCJIOBHO-
O OITHMYMa /TS OJIHOI'O BBIXO/{HOTO TiapameTpa 1pi or-
paHWYEHWH 110 BTOPOMY TTapamMerpy.
9 I1nanupOBaHUE [IPOMBILLICHHBIX YKCICPUMCHTOB.
OcobeHHOCTH [UIAHUPOBAHHS U pealln3alliH SKCIICPUMCH-
TabHLIX HCCIIEA0BAHHM B IPOMBIIIICHHBIX YCIOBUAX.
CyIIHOCTH METOJI0B IBOJIOIMOHHOTO ILIAHHPOBAHHA
(OBOITT) 5KCnepuMeHTa H MOCI/ICI0BaTENbHOTO CHMILICKC- 7 12
nanuposadus. CXeMbl ABMKCHHS K ONITHMYMY B ABYX-
haxTopHOM TpocTpancTse. [locTpoeHHe MATPHIL THIAHUPO-
paHus skcrepuMenTa. OcobeHHocTH 00padoTKH Pe3y/ibTa-
TOB DKCIICPHMEHTA.
BCEI'O 51 75
4.2. Conep:kanue NPaKTAYECKHX (ceMHHAPCKHX) 3aAHATHH

No Haumenosanue Tema PAKTHYECKOrO (CCMUHAPCKOI0) 3aHSTHS K-so | K-Bo

n/n | pazzaena JACTIMILIH- 9acoB | 4acoB
| Hbl CPC

cemectp Ne 1

1 [Ilonubii gakrop- Jlns ByX-, TpEX-. YETbIpeX- U naTU(AKTOPHBIX JKC-| 5 G

HBIH OKCIIEPUMENT | [IEPUMEHTOB TIOCTPOCHHE MATPHLL [UIAHHPOBAHHNS SKC-
MEPUMEHTA ¥ MCXO/IHBIX YPABHCHWH PErpeccuu nep-
BOr0 MOpPSAKA. AHQIM3 HETHIPEX CBOMCTB MATPHIIBI
[JIAHWPOBAHHUA.

2 | JlpoGusiii ¢paxtop-  |llocTpoeHAE MATPHILL JpoBHOro HKCIIEPHMEHTA THIA:| 3 7
HbIil SKCTIEPHMEHT | momyperuiuka, 1/4 penmka, 1/8 peryvika ¥ T.4. llpa-

BHJA CMEINMBAHHA [JMHEHHBIX dPdEKTOB Ay MOmy-
yeHHsl APOOHBIX PEIIMK

3 |Ilposeaenue dxcne- |[lposejenue U CTATHCTHHECKAN obpaborka mapan-| 7 11
pHMEHTA. JTeNBHBIX (TIOBTOPHEIX) ONMbITOB. HOBBIA METOA Orpe-

fe/leH|sl HEeoOXOJUMOr0 KOJIMYECTBA IapajljiCibHBIX
OIIBITOB.

4 |O6paboTtka pesyib- |OGpadoTka pe3ybTaToB MHOTO(AKTOPHOTO dKcnepu-| 7 11
TaToB (AKTOPHOIO |MEHTA NpY PaBHOMEPHOM, HEPAaBHOMEPHOM nyOsMpo-
SKCTIEPUMEHTA BaHMH ONBITOB W Ge3 ayOiMpoBanus OmbITOB. Packo-

JMPOBAHHE YPABHCHUA PETpeccHu ¢ UCXOJHOH MOJeS-
JIBIO B BUJIC MOJHHOMA M B BUJE CTETIEHHON (yHKIIMH.
5 | Orbickanue onTH-  |[IpHHIMI KPYTOrO BOCXOXK/IEHHMA — ABMIKCHHE B HA- 5 7




MyMa B 3KCTpe- NpaBjileHAN rpagienTa QYHKIHE OTKIIMKA. NpaKTAYe-
MaJTbHBIX IKCTIEPH- |CKOE PEIlCHHE 3a[a4i OTHICKAHHE ONTHMyMa (yHK-
MEeHTax METOAOM AK cToMKoCcTH HHCTpyMenta;. T=f (ay, @. ¢1.1)
KpPYTOTO BOCXOWK/Ie-
HHA 110 [I0BEPXHO-
CTH OTKJIMKA
Llentpanbubie koM- |JIng ABYX- W TPEX(PAKTOPHBIX OKCMIEPUMEHTOB I0- 5 7
[IO3UIMOHHBIE T1a- | CTPOEHKE MATPHIL OPTOrOHANBHLIX U POTOTA0CIBHBIX
ue1 (LIKIT) Broporo |IIKI1 BTOporo mopsijika ¥ HCXOJHBIX KBaIPaTHBIX
[U1aHa JUTA OKCTpe-  |ypaBHeHui perpeccun. Tlopsamox oOpaboTku pesyib-
ManbHbIX 9Kcnepu- |Tatos LIKIL
MEHTOB.
[louck u uccneno- | 'padoaHanuTHIECKUi METOL MOMCKA U HCCienoBanue | 5 7
BaHWe 00JIaCTH OIl- |0OTACTH ONTUMYMA, TPEACTABICHHOW TMOTMHOMOM
THMYMa. BTOPO# CTEIEHU HA NPAMEpe ABYX(HAKTOPHOIO TEXHO-
JOrMYECKOT0 Tpollecca M HMCIOJIb30BAaHUH METO/a
JIBYXMEPHBIX CEYECHUMH.
OnruMu3anus MHO- |Pelllenre 3ajlaud  ONTHMU3ANAM TEXHOJNOTHYECKOro| 5 7
ro(akTOpHOTO MPoO- |[POLEcca ¢ HECKOTBKAMH BBIXO/IHBIMA T1apaMeTpaMH
1iecca ¢ HeCKOJIbKH- |[IpH B3aMMHBIX OTPaHMYEHHMSX [apaMeTpoB Ha KOH-
MU BbIXOJIHBIMMU Ma- |KPETHOM IIpUMEpE ABYX(akTOPHOTO Mporecca 3JICeK-
paMeTpaMH. TPO3PO3HOHHOMH TIPOITHBKH OTBEPCTHH
[Tnanuposauue PeuueHse 3a7auM  OTHICKAHMS ONTHMyMa MeTojoMm| 7 11
MPOMBIILIJIEHHBIX SBOIT — 5BOJIOIHMOHHOIO IUIAHHPOBAHWA HSKCIIEPH-
IKCIICPUMCHTOB. MEHTa u MOCJIEAOBATENLHOTO CUMILIEKC-
[UIAHMPOBAHKS HA TIPHMeEpe JBYX(aKTOpHOro mporec-
ca.
UTOro:| Sl 75
BCEIO: 126

4.3. Conepkanue 1a00paTOPHBIX 3AHSITHIH
VueOHBIM ILIaHOM JIaDOPATOPHBIX 3aHATHH HE NPEyCMOTPEHO

5.00H/ OIEHOYHBIX CPEJACTB JJIs1 IPOBEJEHNUSI TEKYIIEI'O

1O UTOI'AM OCBOEHMUS IMCHUILIMHbI

5.1. Tlepeuens KOHTPOIBHBIX BONPOCOB (THIOBLIX 33aHHH)

KOHTPOJISI YCIEBAEMOCTH, TIPOMEXYTOYHOU ATTECTALIMHA

HaumeHnoBanue

pa3jicia TUCIHMITIIIMHDL

CojepxaHne BOMPOCOB (THUIIOBBIX 3a/1aHMH)

[Tonubii GakTOPHbIH
IKCIIEPUMEHT.

BriGop ypoBHEii M HHTEPBANIOB BAPLUPOBAHHUS HAKTOPOB.
Koznuposarnue ypoBHe#t (akropos. [loHsTre 0 miane nepsoro no-

pAIKa W TI0JIHOM (JaKTOPHOM 3KCTIEPHMEHTE.

[locTpoerne MaTPHIB! TUIAHMPOBAHKS ABYX(AKTOPHOTO IKCIIEPH-

MEHTA C UCKOMOM JIMHEHHOW MOJIENBIO.

TTocTpocHUEe MaTpPHILHT TTAHHPOBAHHS ABYX(AKTOPHOTO SKCIIEPH-
MEHTa ¢ HCKOMOW MOJICI/IbIO B BHIE HETMHEWHOI'O IOJIMHOMA 1ep-
Boii crenenu. [lonsitue o nuueiinom sdpexte u 3pdexre B3ANMO-

aeHucTBUS

J[Ba mpHeMa N0CTPOCHHUS MATPHIL TTAHHPOBAHHS MHOIO(AKTOP-

HBIX KCIIEPUMCHTOB UL JIHHEHHBIX MOJICIICH.




HBIX 5KCIEPUMEHTOB ISl JIMHEWHBIX MOJIEIEl.
CaotiicTBa MaTpHIBI MJIAHHPOBAHMSI SKCTIEPUMEHTA.

(]

JpoGuerit Baxroprslii
SKCIIEPUMEHT.

JlocTonHCTBA H TOCTPOEHHE MATPHIIBI NIITAHHPOBAHUS TPOOHOTO
(haKTOPHOTO SKCIEPHMEHTA Ha IpHMepe Tpex(haKkTopHOro JKcIe-
PHUMEHTA.

JlpoGuast pennka: onpenencHue, THIEL, 0603HAYCHHE

[lpaBuia cMermaBanus nuneisx 3¢ dekTon c sppexramu B3an-
MOJIEHCTBHSI H I€HEPUPYIOLIEE COOTHOMIEHHE B IPOOHEIX peIuIhKax
IlocrponTs MaTpuLy niana npoGuoit permmku Tuna 2”7, TTokasare
JIOCTOMHCTBA TIJIaHa

Onpenenenue penensrOro 3sHaveHus yncia P, XapaKTepH3ymle-
ro IpoOHOCTh PEIIMKA

[Tposenenue sxcme-
PHUMCHTA.

Mertote1 oTcenBanus HeCyIIeCTBEHHBIX (hakropos. Merox nap-
HOW KOppesiin

Pannomu3sanust oleITOR BO BpemeHu: Ha3Ha4YeHue, IPUMED paH-
AIOMH3AIHH TPEX(PaKTOPHOIO IKCTIEPHMEHTA.

Pasbuenne marpunsl nuana tuna 2 na 6roku: Ha3Ha4YeHwue,
NpUMEp pa3OueHns MaTpULB! THITA 2°.

[TonsiTe 0 napaseTbHBIX ONBITAX M MX CTATHCTHYECKAS o6pa-
OoTka: onpeselieH e CpeIHEro 3HAYCHHS HW3MEPEHHOM BETHYHHEI,
JAUCHOEPCHH U OITMOKH OIIBITA.

BoisiBnienue u HeKIIOYeHHEE B3 pe3yIbTaTOR IKCIIEPHMEHTA CO-
MHHUTEIILHBIX TapajuIe/ILHBIX OMBITOB

Onpexenense HeOOXOUMOr0 KOMHYECTBA HapaienbHbIX OIlbl-
TOB.

CpasHenye 1ByX BRIGOPOK

Ob6pabotka pesybra-
TOB (PaKTOPHOI'O JKC-
nepHMeHTa

PerpeccuBHblif anams, ero nomoxenus.
lonsTns o MMHUHA perpeccun, ypaBHeHHH PErpeccuH, MeTosie Hau-
MEHBIIHX KBAJ[PATOB..
MeToz HauMeHbIIUX KBaAPATOB: Ha3HAYCHHUE, BEIBOJ (hOPMYJI KO-
3 QUIHEnTOB ypaBHEHHS perpeccu.
Tpu BapuanTa MpOBeAEHHS JKCTICPUMENTA M MX OT/IHYHATENLHAS
0CODEHHOCTE.

OGpab6oTxka pesyibTaToB skcHepuMenTa [IPH PAaBHOMEPHOM
NyOIMPOBAHUH OTIBITOR,

ObpaboTka pe3y/bTaTos 9KCIEPHMEHTA MTPH PABHOMEPHOM
NyOIUPOBAHHH OIBITOR.

Brrarcnenue kosdpdurmentos Mmoenu u IIPOBEPKA WX 3HAYHUMO-
CTH B OKCTICPUMEHTAX ¢ PABHOMEPHBIM JIyOITHPOBAHHEM OIIBITOB.
IIpoBepka anexBaTHOCTH MOZENH B SKCIICPUMEHTaX C paBHOMED-
HBIM JYOITMPOBAHHEM OITHITOB,

Hopmansnbiii 3akon pacrpenenenus H3MEpeHNil B napauiens-
HBIX OTIBITaX: MaTeMaTH4CCKas MOJIENb 3akoHa "aycca u ero reo-
MeTpHYECKOe U300paXkeHHe.

O6paGoTka pesyiibTaTos sKkcrepumenTa PH HEPaBHOMEPHOM
AyOIHPOBAHUH OILITOR
[Iposepka agexsaTHOCTH MOIe/ M B IKCIIEPHUMEHTAX ¢ paBHOMEP-
HBIM yOiipoBannem onbiToB. [IpHUHHE! HealeKBATHOCTH K MEpBI
110 00ECNeYeHnIO aieKBATHOCTH MOJIEITH.
O6pabotxka pesynbTatos sxcrnepumenTa 1IpH OTCYTCTBHH OyOH-
POBAHHUS OITBITOB.
Boranciienne koadGuuueHToB Mogeny u MPOBEPKA HX 3HAYHMO-
CTH B 3KCIIEpUMEHTAX 0e3 1yOIHpOBaHHS OCHOBHEBIX OBITOB,
IIposepka ajiexksarnocTn Mozesu B dKCnepumMentTax 6e3 aybiupo-




BaHHUs OCHOBHEIX OMbITOB. OLeHKa TOYHOCTH MOJC/IH B HACHIIIEH-
HBIX [UIaHAX OKCIIEPUMEHTA.

Packoanposanue ypaBHeHus! perpeccuy JUisl MOJIENeH B BHIE 110-
JIHHOMA.

Packoauposanue ypaBneHus perpeccuu s Mozeneii B BUE CTe-
EHHOH QYHKIHH.

OrtbicKanue onTuMy-
Ma B 9KCTPEMATBHBIX
SKCIIEPUMEHTAX Me-
TOJAOM KPYTOTO BOC-
XOXKIAEHUS 110 110-
BEPXHOCTH OTKJIHKA

OtbicKanue ONTHMYMa METOJIOM KKPYTOT'O BOCXOXKIEHHS» MO MO-
BCPXHOCTH OTKIIHKA: CYIHOCTH IPUHITUITA JIBHKCHHUS K OITEMYMY
10 TPafvieHTy QYHKIIMHA OTKIHKA.

Ortbickanue onTHMyMa METOOM «KPYTOTO BOCXOKAEHHS TIO TIO-
BCPXHOCTH OTKJIMKA: CYIIHOCTH LIArOBOTO MIPHHIIHIIA ABHKEHHS K
ONTHMYMY, PaCY€T KOOP/IHHAT TOYEK [IPH JBHKEHHH Ha IPUMEpE
OAHO(MAKTOPHOTO IKCIIEPUMEHTA.

BeiGop u pacyer maros ABmKEHHS 10 IPaMEHTY IPU OTHICKAHHHA
ONITHMYMa METOJOM «KPYTOr0 BOCX0XIcHuUs». [IoHATHE 0 «MEIC-
JICHHBIX» OlbITaX. [TOPSIIOK OKOHYAHHUS «KPYTOTO BOCXOMKICHHS.

[lenTpaiibHbIE KOMITO-
3ULHOHHBIE TTaHEI
(LIKIT) Broporo mna-
Ha JUIs 3KCTPeMalTh-
HBIX 9KCTIEPUMEHTOB.

[locTpoenne LeHTPAbHEIX KOMIIO3HIIHOHHBIX MTaHOB 22 nopsa-
Ka.

[locTpoenue nenTpanbHOro KOMIO3HITHOHHOTO 1UiaHa 2™ nopsjka
Ha MPHMEPE TPEX(PAKTOPHOTO KCIEPHMEHTA.

OproronasbHbie LEHTPaTbHBIE KOMIIO3HIHOHHEIE TIaHbT 2™ Mo~
PsiAiKa: NPEMMYIECTBA, BBIOOP «3BE3THOTON ILICYA 0. H IApAMETpa
opToroHusauun Z. Marpuna oprororanstaoro [KIT 2™ mopsiixa
AJist IBYX(aKTOPHOI'O SKCIEPHMENTA.

Maremaruueckas Mozl st oproronamsroro LKIT 21 LOpsAIKa,
oOwas dopmyia st onpegenenns ko3hpuaHeHTOR MOJIEIH, TIPO-
BEPKa 3HAYUMOCTH KO3()DHULHEHTOB U aeKBATHOCTH MOIEIIH.

PoroTabenbubie LeHTpaTbHbIE KOMIO3HLUHOHHEIE MIAHE 2™ 110~
pslKa, uxX mpeuMytecTeo. Onpeienenue BeIMuuHbl «3BE3THOTON
nyeda, Jucia oneIToB niaxa. [Ipumep nocTpoeHus MaTpuis! poTo-
Tabenbroro LIKII 2™ nopsisika as aeyxdaxTopHoro 9KCIIEpUMEHTA.

Maremariueckas Mozens s pototabensHoro LIKII 2™ nopsz-
Ka, onpeie/icHHe KO3 (DUIIMEHTOB MOZIEIH, TPOBEPKA UX 3HAYHMO-
CTH. ;

[Topsinok nepecuera ko3 huuMenTOB KBaTPATHIHON MOIETH npu
OTCEHBaHHU HE3HAUMTEIHHBIX KO((DUIIHEHTOB PH KBaAPaTHYHBIX
wieHax s pororabensnoro LIKIT 2™ nopsizika va npumepe mByx-
(axTopHOIrO KCIIEpUMEHTA

IIpoBepka asiekBaTHOCTH MOZIENH 171st POTOTAGENBHBIX LIKTI 2™
OPSJIKA.

ITouck 1 ucenenosa-
HHUe obiacTH onTu-
MyMa.

Merozpl noHCKa YCTOBHOTO ONTHMYMA MPH HCCIEOBAHEH MHO-
ro()akTOPHBIX [IPOLECCOB

Kanonuyeckoe npeobpasosanue KBagpaTHIHON MOJIENH: orpene
JICHHE LICHTPA OBEPXHOCTH OTKJIMKA, apasIeNbHbIi epeHoc Ko-
OP/IHHATHBIX OCCH B LEHTP MOBEPXHOCTH, HOBOPOT KOOPIHHATHBIX
ocei.

Kanormueckoe npeoGpasosanue kangpaTHaHoON MoIe/TH:,

AHau3 N0BEPXHOCTH OTKIIMKA, MPE/ICTABICHHONH KAHOHMYECKIM
YPaBHEHHUEM PErpeccHH

AHaJIM3 TOBEPXHOCTH OTKIIMKA, MTPEICTABICHHOM THSHHBIM ypaB-
HEHHEM PEIPECCHH..

OnTumMu3aus MHO-
ro()akTopHOTO 1po-
| Hecca ¢ HeCKONBKHMH

Onramusanms MHOTO(AKTOPHOrO polecca ¢ HeCKOIbKHMH BbI-
XOJTHEIMH ITapamMeTpamMu (0OIHe IPHHIKIILI )




MeTpaMu.

9. | [NnanupoBaHue Mpo- [nanupoBaHye MPOMbILLICHHBIX IKCICPHMEHTOB: 0cOBEHHOCTH
MBIIUTEHHEIX OKCIe- | WX IPOBEJICHNs ¥ TpeOoBanus K METOZIaM HX IUIAHWPOBAHUS
PAMEHTOB JBOMIOLMOHHOE MTAHWPOBAHUE JKCIICPHMEHTA: oGsacTe MpuMe-

Hemus, TepMuHoOJIorus, cxema JBoll, 00111e€ YUCII0 OMBITOB.

Meromuka DBoll Ha mpumepe 1BYX(aKTOpPHOTO IBYXYPOBHETO
ruiaHa

[Tocie10BATENLHOE CHMITIEKC-ILJIAHMPOBAHKE.
CHMITTEKC-TUTAHAPOBAHAE 3KCTPEMAIIBHBIX SKCTIEPUMEHTOR. BBIOOD
ypoBHe# (akTOPOB U CXEMBI HCXOJHOTO CHMILIEKCA.
CHMILIEKC-TUIAHHPOBAHHAE SKCIEPUMEHTAJILHBIX SKCTICPUMEHTOB:
onpeiesieHne KOG PULACHTOB B JIMHEHOM MOJIeJIn ¥ UX 3HA4YUMO-
CTH, OLICHKA A/IEKBATHOCTH MOJICJIH

5.2. llepe4eHb TeM KypCOBBIX NPOEKTOB, KypCOBBIX pabor,
HX KpaTKoe cofeprkanne H 00heM

YueBHBIM MIaHOM IpeAyCMOTpeHa KypcoBast pa6ora cryzaenTa (CPC) — 36 va-
COB.

3ajaHie HA KypCOBYIO paboTy — poToTabenbHOe MIaHHPOBAHHUE BTOPOTO 110~
psijiKa ¢ pa3pabOTKOH MaTeMaTHICCKHX MojeJsiel 1 ONTHMH3aLCH ABYX(haKTOPHOTO
[IpOIIecca C JIBYMsI BBIXO/IHbIMH [TapaMeTpaMu — BbICTCAH npero/iaBaTesieM Ha crie-
[UaiLHOM 6/1aHKe, B KOTOPOM YKa3bIBaeTCsl TEMa KypcoBOil paboThl H HOMEP Bapu-
anTa. BapuaHTsl B KojMuecTBe 21 npe/CcTaB/ieHbl B nocoouu [2]. Bo3aMOXHO KpaTHO®
yBEJIMYCHHE KOTMYCCTBA BAPHAHTOB MyTéM U3MEHEHHS B HCXOAHBIX YCIIOBHAX BCCX
BAPMAHTOB JIOBEPUTEIbHON BEPOSTHOCTH pacy&ToB B npesesiax 90-99% u orpaHu4u-
TeJLHOrO MapaMeTpa 1o U3HOCY dJIeKTPOAa-HHCTPYMEHTA.

KypcoBas padoTa BKITIOYAET B ceOst:

1.BBejienue.

1.1.0nucanue 3KCIEPUMEHTA.

1.2.McxomHble JaHHbIE U pe3ylbTaThbl U3MEpPEHNH B HKCIIePUMEHTE.

1.3.3aau¥ KCTIEpUMEHTA U PabOTHL.

2.06paboTka pe3y/IbTaToB IKCIIEPUMEHTA NEPBOTO MOPALKA.

3. O6paboTKa pesyIbTaTOB OMBITOB LIEHTPaIbHOIO KOMITIO3MIIMOHHOT'O POTOTO-
GeNbHOTO YHH(POPM-TUIAHAPOBAHKS BTOPOTO MOPSAKA.

3.1.BoI4nciIeHNS /s BRIXOJIHOTO [apamMeTpa ONTUMHU3ALMY - TPOU3BO/IHTE]IR:
HOCTB ITpoLecca.

3 2. BeruycieH s [ OrPaHMYMTELHOTO BRIXOAHOIO MapamMeTpa — OTHOCH=
TeNBLHOrO JIMHEHHOT0 W3HOCa 3JIeKTPoja-HHCTPYMEHTA.

A Tlouck ¥ ucclieoBanye odbnacTu onTAMyMa ¢ OMOIIBIO rpajoaHajiuTUye-
CKOFO METO/a JBYMEPHBIX COBMEIIEHHBIX CeUeHHH MOBEPXHOCTH OTKIINKA.

5.ITocTpoeHKe ¥ aHATH3 TPadHKOB.

CHHUCOK JIUTEPATYPHI.

Kypcosasi paboTa BKIIHOHaeT CeMb pUCYHKOB:

Puc.1 JIsymepHoe (akTopHOE IPOCTPAHCTBO.

Puc.2 TpéxmepHslii rpadk yHKIUHA NPOU3BOAUTEILHOCTH:

a — 00bEéMHBIH rpaduk;
6 — rpauK c BUJIOM IO OCH SHEPIUH;




B — rpad)uk ¢ BHJIOM I10 OCH 4aCTOTBHI.
Puc.3 TpéxmepHsiii rpaduk GyHKIMHA U3HOCA 3JIEKTPOAA-HHCTPYMEHTA!
a — 00BEMHBIN rpaduk;
6 — rpadMK c BUJIOM 11O OCH SHEPIUH;
B — rpa(uK ¢ BUIOM I10 OCH 4aCTOTHI.
O6BEM KypcoBoit paboTsr 25-30 cTp.

5.3. IlepevyeHb HHAHUBHAYAIbHBIX JOMAIIHHX 3a/IaHHHA,
pacueTHO-TpadHYecKuX 3aJaHHH

VuebubiM miaHoM M paboueil mporpamMMoii KOHTPOJIBHBIX paboT He mpejy-

CMOTPEHO

5.4. MepeyeHb KOHTPOJILHBIX padoT

VuebHpIM TUIaHOM U pabodei MporpaMMoil KOHTPONBHBIX paboT He mpemy-

CMOTPEHO

L.

2

B S O

6.0CHOBHAS U JIONOJHUTEJBHASA JTUTEPATYPA

6.1. [lepeuenn OCHOBHOM JINTEPATYPHI
Boiiko A.®.,BoponkoBa M.H. Teopus niaHupoBaHus U OpraHu3andid MHO-
roakTOPHBIX SKCTIEPMMEHTOB [ DNIeKTPOHHBIH pecype]:yueOHoe nocobue Ha-
npasieHuii Maructparypsl.- Bearopoa: usa-so BI'TY um.B.I'.Illyxosa, 2014.
KOZ JOCTYyIIA:
https://elib.bstu.ru/Reader/Book/2015042216313090700000658858
Boiiko A.®@., Boponxoa M.H. Teopust niaHipoOBaHHA ¥ OpraHHU3aLHs MHOTO-
(haKTOPHBIX DKCTIEpUMEHTOB[ DNEKTPOHHbIH pecypc]: yueOHoe nocodue s
CTY/IGHTOB HarpasieHus MaructpaTypbt 15.19.00 — KoHCTpyKTOPCKO-
TEXHOJIOrMYeCcKoe 0becIeueHre MallIMHOCTPOUTENIBHBIX IIPOH3B0/ICTB benro-
poga: uzn-so BI'TY um.B.I'.Illyxosa, 2013. kox nocryna:
https//elib.bstu.ru/Reader/Book/201404092056120151 4800007482,

6.2.IlepedcHb ONOTHATEILHON JHTEPATYPbI
OTCyTCTBYET.

6.3. IlepeueHb HHTEPHET pPeCypcoB
. http://elibrary.rsl.ru — a1eKTpoHHAas 6ubnuorexka PI'b;
. http:/lib.walla./ — nmyGnudnas a7eKTpoHHAsA OUOIMOTEKA;
. http://techlibrary.ru — rexunueckas dubIoTeKA;
. http://window.edu.ru/window/library — smexTponHas OubiHOTEKa HAY4YHO-

TEXHUYECKOHN JIUTEPATYPHI,

5
6

. http://wwwi/techlit.ru — GuGIHOTeKa HOPMATUBHO-TEXHUICCKOH JIUTEPATYPBI;
http://e.lanbook.com— snexTponHas OMOIHOTEYHAs CHCTEMa H3[ATE/]IbCTBA

«Jlanby;

7

. http://www.unilib.neva.ru/rus/lib/resources/elib — dubnnorexa CIleI'TY




Ionck nadopmanuu B Internet 1 OIEHKH HOTHOTHI BHIGOPKH IIPH IIOUCKE;
IPUMEHATL OCHOBHBIE IIPUEMBI U CTPATETUH IIOUCKA HHGPOPMAT[UU B PA3JINY-
HbIX MH(POPMALMOHHBIX CPE/aXx;

7. MATEPUAJIBHO-TEXHUYECKOE U HH®OPMALIMOHHOE

I'paxcaasicko-npasosoit noroeop (Kontpakr) Ne
0326100004116000047-0003147-01

OBECIIEYEHHUE
No | HanmenoBaume HaumenoBanue OcHamenHoeTh CHeunaIbHBIX M0~ Ilepeuenn THUEH3H-
mn | AHCHHIUTHHE] CHEeUHATBHBIX N0~ MelleHHii 1 moMenmeHnii s camo- OHHOI'0 MPOrPAMMHO-
(mMoayns), npak- MeIUeHHI 1 noMe- CTOATENLHOKH paboThl ro obecneveHHs.
THK B COOTBETCT- | IIeHMIl ISt camo- PeKBHIHTEI NOATBEp-
BHH ¢ YyeOHbLIM cToATEIbLHOH pabo- WAAWILEro A0KYMeHTa
IIAHOM TbI
.| Teopus nnanupo- Jlaboparopuss  no | Creumanusuposannas mebeib, Myab- | Microsoft Office
RAHMS MHOTO(DAK- | CrieUHANbHBIM Nped- | THMEeIMitHbIi npoekTop, nepeHocHo# | Professional 2013. JTu-
TOPHOrO SKCrepH- | METam Juls NpoBene- | dkpad, HOYTOYK, uMpoBoit MHKPOCKON | LEH3MOHHBIH 10rOBOp
MeHTa Hua  npaktuieckux | LEVENHUK, usmepurens napamerpos | Ne 31401445414 or
3aHaTHil YK Ned, Bubpauun Bubpan, usmepurens wepo- | 25.09.2014,
Ne 315. XOBaToCTH nopratieHeiit GB/T 19001- Google Chrome.
2000, ocuunnorpad Cl1-101, cramox | CsoGomHo pacnpoctpa-
3JIEKTPONPOIIHBOYHBIH BUBII101, | nsemoe IO cornacuo
CTAHOK 3JIEKTPOHCKPOBOH MPOLIMBOY- | YCIOBHAM JIMIEH3HOH-
HbI Mol. 0,4, TepmoMeTp HH(paKpac- | HOro CoralIeH s,
Hetii FI 54, 35ekTpoHHEIH TepMomMeTp Mozilla Firefox.
mojaenn JIT-635-4. CrolonHo pacnpoctpa-
Cneunanusupo- | CneumanuaupopaHnas Medesb, Myib- Hgemoe IO cornacuo
BaHHAsA 1a00paToOpHA | THMEHMIHBII POEKTOP, NepCoHaTb- YCIOBHAM  JIMLEH3HOH-
CAIIP mns KypcoBo- | Hbie KOMITBIOTEPSI HOT'O COrJIalleHus.
IO MPOEKTHPOBAHHMA. Mathcad 14. JTorosop
YKNe4, Ne313.. No 02480616 ot
Yuranserii 3a0 Crneunanu3uposanHas mebeins, | 11.03.2008
OubmmoTekn 1A ca- | KOMMBIOTEpPHAS TEXHHKA, [OAKIHOYEH-
MOCTOATENLHOH pa- | Has K ceTH «UuTepHeT» M MMerolnas
0OTHI.. JOCTYN B 3NEKTPOHHYIO MH(pOpMAaLu-
OHHO-00pa30BaTENLHYIO CpPEjLY.
Ne 02480616 ot 11.03.2008
___MNepeuens norosopos IBEC (3a nepuoyi, COOTBETCTBYIOWMI CPOKY NONyueHus obpasosarns no OOTT)
Y4eoHbiii HaumeHoBaHHe IOKYMEHTa € YKa3aHHEM PeKBH3IHTOB HaumeHoBaHUE IOKYMEHTA ¢
roj YKA3aHHEM PEKBHIHTOB
2016/2017 | DnexTpoHHO-GHOMOTEUHAR CHCTEMA H3JATENLCTBA «JlaHby. C 02 arrycra 2016 r. mo 01 cen-

T0psa 2017 r.

DnexkTpoHHo-6udaHoTeuHas cuctema IPRbooks. I'pakaancko-
npasoBoii norosop (Konrtpakt) Ne0326100004116000048-
0003147-01

C 05 aBrycra 2016 r. o 01 cen-
Ts0pa 2017 r.

INeKTpOHHO-0MOIM0Te HAs cucTeMa « Y HHBepcHTeTCKas G1b-
nnotexa ONLINE». I'paxnancko-npasosoii norosop (Konrpaxr)
Ne 265-10/16

C 02 nexabdps 2016 . mo 01 pe-
kadps 2019 r.

Hayunas snextponnas GuGanoreka eLIBRARY.RU. I'paxknan-
cKko-1paroBoii gorosop (Konrpaxt) Ne SU-09-11/2015-1

C 17 nexabps 2015 r. no 31 ge-
kadps 2016 r.

Hay1unas asexrponnas Gubavorexka eLIBRARY.RU. I'paxaan-
cko-npasosoii gorosop (Koxrpakt) Ne SU-12-12/2016-1

C 26 nexabpa 2016 r. o 31 ne-
kabpsa 2017 r.

Onextponnas Gubnnotexa mucceprawmii Poceuiickoit rocy aap-
cTBeHHOH Gubanotexu. Horosop Ne 095/04/0335

C 03 okta6pa 2016 r. no 31 ne-
kabps 2016 r.

Onextponnan Gubnmorexa auccepraimii Poccmiickoii rocynap-
crBenHol Gubnuorexu. [Jorosop Ne 095/04/0009

2017 r.

C 20 drerpans 2017 r. mo 20 mas




baza gannbix Scopus. CyGaHIeH3HOHHRIT JHoroeop Ne
Scopus/082

C 20 mrona 2016 r. o 31 nexaGps
2016 .

bazazannbixWebofScience. CyGnuuensnonumiii Jlororop Ne WoS
/009

C 20 centadps 2016 r. no 31 ze-

kabps 2016 r.

baszanannsix WebofScience. Cy6nuuensnonnbiii Horosop Ne
WoS/H47

C 01 anpens 2017 r. 110 31 mapra
2018 r.

OnekTpoHHas GubaHoTeKka (Ha Gaze IBC «bubnuoTex»). BI'TY
uMm. B.T. 1llyxosa

CripaBo4HO-NIOMCKOBAs cHCTeMa «KoneynsranT — nmocy». [Joro-
BOP 0 COTPYAHHYECTBE

C 01 sauBaps 2016 r. nponourupy-
ercs

CripaBovHO-TTOMCKORAS CHCTEeMa «NormaCSy».Cornamenne o co-
TpyaHruecTse No 20/15

C 23 mapra 2015 r. nponourupy-
eTcs

Cnpasoyro-nionckoBas cuctema «NormaCSy.Coramenye o co-

C 24 anpens 2017 r. o 31 jexad-

TpyaHudecTre No 2] pa2017r,
CnpaBouHo-nonckoBas cucreMa «C TpoiiKoncynbranty. Jorosop | C 19 centabps 2016 r. mo 18 cen-
Ne 614 T26psa 2017 r. B

Hatwmonanenas snexrponnas 6ubnuorexa. Horosop Ne
101/H3b/1653

C 10 asrycra 2016 r. nponouru-
pyeTcs

OnextponHas 6ubnuorexka HUV Beal V. Horosop Ne J1-42/3

C 22 susaps 2013 r. no 21 suBaps
2018 r.

nextponnas 6ubnuoreka HUY BIAY um.B . I opuna. Jloro-
Bop Ne 26/13

C 28 smaps 2013 r. 1o 27 ausaps

2018 r.




8. VTBEPKIEHUE PABOYEI ITPOI'PAMMBI

Pabouas nporpamma 6e3 u3MeHeHun yrBepxaeHa Ha 2016/2017 yueOGub1 ro.

[Iporokomn Ne 7 sacenanus Kadenpsl or « 7% » /5 2016T.

-

3aBeyIonuii KaQJeyﬁ/;’J% Jyron T.A.

JupeKTop UHCTUTYTA, Borpanos B.C.




8. YTBEPK/IEHUE PABOYEN INPOT PAMMBI

VTBepkaeHue padouelt mporpaMMel 0e3 H3MeHEeHHUH

PaGouast nporpamma 6e3 usmenenuit yreepxaena Ha 2017/2018 yde6HBIH Tox.
IIpotoxon Ne 77 3aceanns Kaeapsl 0T «=7"» 26" 2017 r.

3aBenyromuit kKageapoi__— Hyron T.A.

JIUpEeKTOp HHCTUTYTa W Spmonenko U.B.




8. YTBEPK/IEHUE PABOYEN ITPOT'PAMMBI

YTBepxaeHue paboueii mporpaMmel 6€3 H3MEHEeHHU

PaGouwas mporpamma Ge3 m3meneHuit yrepyiaena va 2018/2019 yueGHbIi rog.
[Tporoxon Ne-7"3acenanus kapeapsl oT «Z » <%~ 2018 .

3aBeayroluit Kacbenpolll‘g:,_-_-,;% ) Hyton T.A.

HAupexTop UHCTUTYTA W Spmonenko M.B.




8. YTBEP)XKAEHHUE PABOYEH IIPOTPAMMBI

Yreepkienne pabodeii mporpammMsl 6€3 H3MEHeHMI

PaGouasi nporpamma Ges usmenenuit yreepxaena va 2019/2020 y4eGHslii roq.
IIporokos Ne 13 3acenanust kadeaps! ot «7» urons 2019 .

3aBenyromuii kadeapoit 2 Hyron T.A.

o HC},Qﬁf)
,/

£

JlapeKTop HHCTHTYTA Jlateimesn C.C.

nojanuck, ®HUO




8. VTBEP)K/JIEHUE PABOYEH NPOTPAMMBI

VrBepienue paboueit mporpaMMe! 6e3 U3MeHeHUH
PaGouas nporpamma Ge3 H3ameHenuii yreepxaena Ha 2020/2021 yueOHEI ToI.

Ipotoxon Ne 77/ 3acenanust Kadepsl OT «25» 74 & 2020 .

Jasemyiomuii kagenpoit Hyron T.A.

7
JIHpeKTOp HHCTHTYTA e 6} . il Jateimes C.C.




8. YTBEPKJAEHHUE PABOYEH ITPOI'PAMMDbI

VreepxkaeHue paGodeil mporpaMMel 0e3 U3MeHeHNH
PaGouas rporpaMma Ge3 n3MeHeHnH yTeepkaena Ha 202 1/2022 y4yeOHBIH roj.

[Iporoxon Ne 77/ 7 3acenianus Kapephl OT «74» 1,4 < 2021 r.
3asenyromuii kadenpoit e Tyron T.A.

™,

- / <
g%}% B Jlateiues C.C.

JHpeKTOp HHCTHTYTA




