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1. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHMUS 110 JTUCHUIIJIMHE

Kateropust (rpymma)

Kon 1 nammeHoBaHue

KO,Z[ 1 HAUMCHOBAHUEC
HUHIOWKATOpa JOCTHXKCHUA

HaumenoBanue nmokaszaTesnst
OIICHWBAHUS PE3ybTaTa

KOMITCTCHIIHHA KOMITCTCHIIUU
KOMIICTCHIIUH 00yJeHHS TI0 JUCITUTUINHE

Oo6menpodeccuonansusie | OIIK-3 OIIK-3.1 3HaTh:

KOMIICTCHITUH Cnocoben [Tnanupyer OO6rmme BOIPOCH TEOPUH U
OCYIIIECTBIISTh po(h)eCCUOHATIBHYIO NPAKTHKH IIAHUPOBAHUS U
po(heCCHOHATIBHYIO JEATENILHOCTh € YYETOM | OpraHM3alliM SKCIIEPUMEHTA,;
JEATEIbHOCTD C | PJKOHOMHYECKUX, [TpoGiieMbI 1 33129k
YIETOM SKOJIOTHYECKHX, OpraHu3aliyi HayIHOTO 1
SKOHOMHYECKHX, COLMANBHBIX M JPYTUX | IIPOMBIIUIEHHOTO
9KOJOTHICCKUX, OTpaHUYCHHI SKCIIEPUMEHTA;
COIMATIBHBIX U JPYTUX YMeTh:

OrpaHUYEHUN Ha BCEX Bri6upath mwian

JTarax KHU3HCHHOI'O SKCIIEpUMEHTA,

YpPOBHA Oprann3oBBIBaTh,
IJIAaHUPOBATH U TIPOBOIUTH
JKCIICPUMEHTAIBHBIC
paboTHI;
IIpumeHsATH COBpEMEHHBIE
MaTeMaTUYCCKUE

POTPaMMHBIE TAKETHI
MathCad, Mapple, Mathlab;
Baaners:

ITpakTHYEeCKUMH HaBbIKAMU

perienus 3ama4q
JMCIIEPCHOHHOTO,
PETPECCHOHHOTO,
KOPPEISIIIMOHHOTO,
¢dakTopHOTrO aHanu3a,

PacCMOTPEHHBIX B TEUYCHUH
Kypca




Oo6menpodeccroHaNbHEIC
KOMITCTEHITUH

OIIK-7
CnocobeH
pa3pabaThIBaTh
COBpPEMEHHBIC
DKOJIOTHYHEIE
Oe30IacHsIe
PaIMOHATBHOTO
HCIOJIB30BaHHUS
CBIPBEBBIX
SHEPreTHUYECKUX

pecypcos
MAaIIHHOCTPOCHUH

u

METOIbI

OIIK-7.1
Pa3zpabateiBaer
COBpEMEHHbIE
PaIMOHATBHOTO
WCTIOJTb30BaHHUS
CBIPBEBBIX 71
SHEPTeTHUECKUX
pecypcos
MPOCKTHPOBAHUH
POOOTOTEXHUYIECKHIX
CUCTEM

METOIBI

npu

3HaTh:
OO01Ire BOTIPOCH TCOPHH U
MPAKTUKY TTAHUPOBAHUS U
OpTaHM3aIMH SKCTICPUMEHTA;
[IpobGireMsr 1 3amaun
OpraHHU3alMU HAYYHOTO U
MPOMBIIIJIEHHOTO
OKCIIEPUMEHTA;
Ymern:
Bribupats nnan
IKCIIEPUMEHTA,;
Opranu3oBbIBaTb,
TUTAHUPOBATH U MPOBONUTH
IKCTIEpPUMEHTAITLHBIE
paboTHI;
[IpumeHsTH COBpeMEHHbIE
MaTeMaTHYeCKHe
NpPOTPaMMHBIE TTAKETHI
MathCad, Mapple, Mathlab;
Baaners:
[IpakTH4YecCKNMHU HABBIKAMU
peleHus 3aaay
JICTIEPCHOHHOTO,
PErpecCHOHHOTO,
KOPPEISLMOHHOTO,
(haKkTOpPHOTO aHANIN3a,
PacCMOTPEHHBIX B TCUCHHU

Kypca

Oo6menpodeccroHanbHEIC
KOMITCTEHITNH

OIIK-8

CnocobeH
ONTUMHU3HUPOBATH
3aTparthl
obOecrieueHue
JIeATEIbHOCTH
MIPOU3BOJICTBEHHBIX
noJipa3aeaeHUN

Ha

OIIK-8.2

OnTuMu3upyeT
TEXHOJIOTHUECKHE
MIPOIIECCHI B
MPOU3BOICTBEHHOM
MoJpas3AeiCHHH C IICJIbIO
ONTHMHU3ALIMK 3aTpaT Ha
obOecreucHue X
JEATEIbHOCTH

3HaTh:
OO01re BOTIPOCH TCOPHH U
MPAKTHKU MIAHUPOBAHUS U
OpraHu3aIMH SKCICPUMEHTA,;
[IpobGiieMsr 1 3amaun
OpraHH3aIMd HAYYHOTO U
MTPOMBIIIIICHHOTO
AKCIICPHMEHTA;
Ymersb:
Bribupats nnan
IKCIIEPUMEHTA,;
Oprann3oBBIBaTH,
TUTAHHUPOBATH M TIPOBOIUTH
IKCIICPUMEHTAIBHEIC
paboTHI;
[IpumeHsTH COBpeMEHHbBIE
MaTeMaTUICCKHUE
NpPOTPaMMHBIE TTAKETHI
MathCad, Mapple, Mathlab;
Baaners:
[MpakTH4YecCKNMHU HAaBBIKAMU
penieHus 3a1a4
JTUCTIEPCUOHHOTO,
PETrpecCHOHHOTO,
KOPPEISIIMOHHOTO,
(hakTOpHOTO aHATH3A,
PacCMOTPEHHBIX B TCUCHHU

Kypca




Oo6menpodeccuonansueie | OIMK-9 OI1K-9.2 3HATB: METO/IBI HAYYHO-
KOMITETCHIINU Criocoben [MpousBoauT pa3pabOTKy | HCCIIENOBATEIHLCKON
pa3pabartbiBaTh U | U TECTHPOBAaHUE HOBOTO | JICATEILHOCTH, OCHOBHBIC
OCBaMBaTh HOBOE | TEXHOJIOTHUYECKOTO KOHIICTII[HH TCCTUPOBAHUS
TEXHOJIOTHYECKOE 00opyoBaHUs TEXHOJIOTHYECKOTO
o00opymoBaHue 000pyIOBaHUs.
YMeTh: UCTIONB30BATh
METOBI HAyYHO-
HCCIIEA0BATENBCKON
JESTEILHOCTH; TIPOBOIUTH
00111y10 pa3paboTKy U
TECTHPOBaHKHE HOBOTO
TEXHOJIOTHYECKOTO
00opyTOBaHMS.
Baaners: HaBbIKaMU
aHaJ3a OCHOBHBIX METOJIOB
HAyYHO-UCCIIE0BATEIbCKON
JESTEILHOCTH;
MPaKTUYECKUMH HABBIKAMHU
TECTUPOBAHUS HOBOTO
TEXHOJIOTHYECKOTO
000pyI0BaHUS.
Oo6menpodeccronanpubie | OIK-10 OIIK-10.2 3HaTh: METOAOJIOTHIO
KOMIICTCHIIUN Criocoben [Tnanupyer TUTAHUPOBAHUS
pa3pabaTbiBaTh po(heCcCUOHATBHYIO WCCJICJIOBAaHUH B
METOJMKH KOHTPOJS U | JCATEIbHOCTh Ha | mpodeccCHoHANTBHON
obecrieueHUs pabouem MecTe C | esTeNbHOCTH C
MPOM3BOJACTBEHHOH U | cOOMOIeHHEM co0uroieHneM TpeOOBaHUM
AKOJIOTHICCKOM TpeOOBaHWI  TOKAPHOH | TIOKAPHOU OE30TTACHOCTH,
0e301acHOCTh Ha | Oe30MacHOCTH, ANIEKTPOOE30aCHOCTH,
pabounx Mectax AMEeKTPOOE30NIaCHOCTH, AKOJIOTUYECKOM
AKOJIOTHYECKOM 0e30MacHOCTH.
0e301acHOCTH YMeTh: UCMONB30BaTh HA

MPAKTUKE METOJI0JIOTHIO
TUTAHUPOBAHUS
HCCIIE0BAHUN B
pohecCHOHAIBHOMN
JESTEILHOCTH C
coboieneM TpeOoBaHU
TTO’KapHOI 6€301MacHOCTH,
ANEKTPOOE30NIaCHOCTH,
AKOJIOTUYECKOM
0e30MacHOCTH.

Bnapersb: nmpakTHYeCKUMU
HaBBIKAMHU MPUMEHCHUS
METOIOJIOTHIO
TUTAHUPOBAHUS
HCCIICAOBaHUM B
pohecCHOHAIBHOMN
JIeSITEITBHOCTH C
coOuoieHneM TpeOOBaHMUM
MoKapHOH 0€30MacHOCTH,
AIEKTPOOE30MACHOCTH,
3KOJIOTUYECKOM
0€301acHOCTH.




Oo6menpodeccroHaNbHEIC
KOMITCTEHITUH

OIlK-12

Crocoben
OpPraHU30BHIBATH
MOHTaX, HaNaJKYy,
HAaCTpOWKY W caady B
AKCILTyaTaIHIO
ONBITHBIX 00pasios
MEXaTPOHHBIX "
POOOTOTEXHUYECKHUX
CUCTEM, HX IOJICUCTEM
Y OTICNIBHBIX MOTyJeH

OIIK-12.1
Opranu3oBBIBacT
MOHTAX, HaNaJIKYy,

HACTPOWKY ¥ caady B
AKCILTyaTaINIO OIMBITHBIX
00pasIoB MeXaTPOHHBIX
U pOOOTOTEXHUYECKUX
CHCTEM, UX IMOACUCTEM U
OTJEIBHBIX MOJIyJIEH

3HaTh: TEOpETHYCCKUC
ACIEKTHI
9KCIIEPUMEHTAIBHBIX
WCCJICJIOBAHUH U OCHOBHEIC
MIPUHIIMIIBI OPTaHU3AIHN
MOHTaXa, HaJaJIKH,
HACTPOMKU U CJlady B
AKCILTYaTaIMEO OMBITHBIX
00pasmoB MEXaTPOHHBIX U
POOOTOTEXHUYECKHIX
CUCTEM, UX MOJICUCTEM U
OTAEIBHBIX MOJTYJICH.
YMeTh: poBOAUTH
MpeIBaPUTEIHHYIO
MOJITOTOBKY K
WCCIIETOBAHUIO U
TEOPETUYECKUE aCTICKThI
AKCIICPUMEHTAITBHBIX
WCCJEN0BaHNUN U OCHOBHBIE
MIPUHIIUIIBI OPTaHU3AIHN
MOHTaXa, HaJaJIKH,
HacTpOMKH U cAavy B
9KCILTyaTaIHIO OMBITHBIX
00pa3LoB MEXaTPOHHBIX
POOOTOTEXHUYECKHIX
CHCTEM, UX MOJICUCTEM U
OTJICIBHBIX MOJTYJICH.
Baanern: npoBeneHueM
BCEX JTAllOB aKTUBHOTO
(TUTAaHOBOTO) PKCIIEPUMEHTA.




2. MECTO JUCHUIIJIMHBI B CTPYKTYPE
OBPA30BATEJILHOM ITPOI'PAMMBbBI

1. Kommnerenumuss OIIK-3. Cnocoben ocymecTBIaTh MpodhecCHOHATBHYIO
NEATEeNIbHOCTh C YYETOM SKOHOMHYECKUX, SKOJOTMYECKUX, COLMAIBHBIX U JAPYrUX
OTpaHUYCHUI Ha BCEX ATanax >KU3HEHHOTO YPOBHSI.

2. Komnerenmusi OIIK-7. Croocoben pa3pabaTbiBaTh  COBPEMEHHBIE
OKOJIOTUYHBIC W O€30MacHbIE METOJbI PAIlMOHAILHOTO WCTOJIb30BAHMS CHIPHEBBIX U
SHEPreTUYECKUX PECYPCOB B MAIIMHOCTPOEHUHU.

3. Komnerenuus OITK-8. CriocoGeH onTUMU3HPOBATH 3aTPaThl HA 00ECIICYCHHE
JEeSTEIbHOCTH MPOU3BOCTBEHHBIX MOAPA3/ICIICHUN.

4. Komnerenuusi OIIK-9. CnocoOeH pa3pabaThiBaTh W OCBauMBaTh HOBOE
TEXHOJIOTHYECKOE 000py10BaHUE.

5. Komnerenuuss OIIK-10. Criocoben pa3pabarbiBaTh METOJMKHA KOHTPOJISI U
oOecrieueHus: MPOU3BOACTBEHHOMN U KOJOTHUYECKON O€30IacHOCTh Ha pabOYMX MeCTax.

6. Kommerenmusi OIIK-12. CnocobeH oOpraHu30BbIBaTh MOHTAX, HaJaJIKY,
HACTPOWKY H CJady B OKCIUTyaTallMi0 OMBITHBIX OOpa3lloB MEXaTPOHHBIX U
POOOTOTEXHUYECKUX CUCTEM, UX MOJICUCTEM U OTACIIbHBIX MOYJICH.

I[aHHaH KOMIICTCHIIUA (bOpMI/IpyeTCH CJICAYONIMMU JUCIHUIITIMHAMM.

Cragus HavMeHOBaHUS AUCIMILTAHBI!
1 CucreMbl OAIEP)KKU IPUHATHUS PELICHUM
2 3ammuTa HHTEIUICKTYAIbHOM COOCTBEHHOCTH
3 OcHoBBI TporpammupoBanust Python

' B Tabnuue J0IKHBI OBITH IIPEACTABJICHBI BCE AMCLUILIMH WM(MIIU) IPAKTUKH, KOTOpPble (POPMHPYIOT KOMIIETCHLIHUIO B
COOTBETCTBUHM C KOMIETEHTHOCTHBIM IUIAHOM. J{MCUMIUTMHBI W(MJIM) MPAKTUKU YKa3blBaTh B MOPSIKE MX HM3YYSHHsS IO
y4ueOHOMY TUIaHY.



3. OFBbEM JUCIUIIJINHbI
OO61mast TpyI0eMKOCTh JUCIIUILTMHBI COCTABIISIET 3 3a4. equnwmil, 108 qacos.

JIMCUMILIMHA PEATU3YETCS B PAMKAX IPAKTHYECKOM IIOArOTOBKH®:
dopma NpOMEXYTOUHOM aTTeCTAIlUM 3a4eT

(9K3ameH, auPepeHIPOBaHHBII 3a4eT, 3a4eT)

Buj yue6HOit paGoTh® Bcero | Cemectp
4acoB Ne 2

OO01mas TpyA0eMKOCTh AUCIUILIUHBI, 9ac 108 144
KonTakTHast padora (ayaMTopHbIe 54 54
3aHATHS), B T.4.:

JIEKIINHN 34 34

nabopaTopHbIe — —

MPAKTUYECKHUE 17 17

TPYNIOBBIE KOHCYIbTAIIMU B IEPUO/T 3 3

TEOPETUYECKOTO O0YUEeHHUS U

IPOMEXYTOUYHOM aTTecTanun’
CamocrosiTesibHast paboTa CTyACHTOB, 54 54
BKJIIOYAS HHAUBHUAYaJIbHbIE U TPYNIIOBbIE
KOHCYJIbTAMH, B TOM YHCJIE:

KypcoBoii npoekT — —

KypcoBas pabota — —

Pacuetno-rpaduueckoe 3amanue 18 18
WuavBuyanbHOe JOMAIIHEE 3a1aHue — —
CamocrosTenbHas paboTa Ha HOJATOTOBKY K 36 36

ayTUTOPHBIM 3aHATUSIM (JICKITUH,
MPaKTHYECKUE 3aHATHUSI, TAOOpATOPHBIE
3aHATHUSA)

OK3aMeH, 3aUeT 3a4eT 3a4yeT

2 eclM IMCHMIUIMHA HE PEaM3yeTcs B PAMKaX MPaKTUYECKOH ITOATOTOBKY — IIPEIOKEHNE yOpaTh
3 B cootetcTBUHM ¢ JIHA mpemycMaTpuBaTh
He MeHee 0,5 akaJleMUIecKOro yaca CaMOCTOSITeTbHON paboThl Ha 1 "ac JeKIui,
HEe MeHee | akaZeMHYecKoro Jaca CaMOCTOSATENbHOM paboThl Ha | Jac 1abopaTOPHBIX M MPAKTUIECKUX 3aHATHH,
— 36 akageMHUYECKHX YaCOB CAMOCTOSITEIILHOM paboThl Ha 1 ’K3aMeH
— 54 akaneMHYECKMX YacOB CaMOCTOSTEIBHOUM paboThl Ha 1 KypcOBO#M MPOEKT, BKJIOYAs MOJATOTOBKY IIPOCKTA,
WH/IUBUIYaTbHBIC KOHCYJITAIMY U 3aIUTY

— 36 axkaJeMHYeCKHX YacoOB CaMOCTOSATENbHOW paboThl Ha 1 KypcoBylo paboTy, BKJIIOYas MOATOTOBKY paOOTHI,
WMHIMBHYyaJIbHbIE KOHCYIBTAIIMU U 3aILUTY

— 18 akazeMH4ecKUX 4acoB CaMOCTOSTENIbHOHM paboThl Ha 1 pacueTHo-rpaduueckyto paboTy, BKJIIOYAs HOATOTOBKY
paboThl, HHIUBHUYAIBHBIE KOHCYJIbTALMN M 3aIIUTY

— 9 akaseMHYeCKMX YacoB CAMOCTOSTENIBHON paboTel Ha | WHOWBHIyaJdbHOE JOMAIIHEe 3aJaHWe, BKIIOYas
MTOJITOTOBKY 3a/IaHUsl, MHANBHIYAIbHBIC KOHCYJIBTAIINA U 3aIIUTY

— HE MCHee 2 aKaJeMHYECKHMX YacOB CAMOCTOATEIFHOW pPa0OTHl HAa KOHCYNBTAIlMM B TEPHOJ TEOPETHIECKOTO
00yUYeHHS ¥ TIPOMEKYTOUHOH aTTeCTAINH
4 BKIIIOYAIOT IPeIPK3aMEHAIMOHHbBIE KOHCYIBTAIMH (IPY HATMYHMH), 4 TAKKE TEKYIHE KOHCYIbTamuy u3 pacuera 10% ot
JICKIMOHHBIX YacOB (IPUBOISTCS K LEJIIOMY YHCITY)



4. COJIEPKAHUE TUCHUTIIVHBI

4.1 HamMeHOBaHUE TeM, UX COepP:KaHNe U 00beM

Kypc1l Cemectp 2

/11

HaumenoBanue pasnena
(KkpaTKoe coziep KaHHe)

O0BeM HAa TEMATHUYECKUN
paszen 1o BuaaM y4eOHOM
Harpy3KH, Jac

Jlexun
IIpakTrueckue
3aHITHUS
JlabopartopHbie
3aHATHUS
CamocTosiTebHas
paboTta Ha HOATOTOBKY
K 2y IUTOPHBIM
’RRHWTVTWMS

—

IMosHblii (paKTOPHBII IKCIIEPUMEHT

BreiObop sokanbHOM 007acTH  AKCIEPUMEHTA:  BBIOOD
OCHOBHOTO YypPOBHS M HHTEPBAJOB  BapbUPOBAHUS
daxTopoB. Popmyssl KogupoBaHus ¢akTopos. [loHsTrHe 0
IUIaHaX TIePBOTO TOpSAAKa W MOJHOM  (paKTOpHOM
skcniepuMenTe.  [lopsok  TOCTpOGHHS ~ MaTpPHUILIBI
IUITAHUPOBAHMS KCIIEPUMEHTA

[\
[S—
[\

JIpoOHbIil (PaKTOPHBII IKCIIEPHUMEHT.

[TpaBua MOCTPOCHUS MaTPHIIBI IpOoOHOTO
MHOTO(aKTOPHOTO JKcrepuMeHTta. [lonarue o ApoOHOI
peruiuke, s dexTte B3aUMO/ICHCTBUSI. VYcnoBHbIe
0003HAYCHHSI M XapaKTEPUCTUKA TPOOHBIX PEILIHK.

IIpoBeneHne IKCIepUMeEHTA.

Metoanku oTcenBaHMs HECYIIECTBEHHBIX (DAKTOPOB.
METO/I TAPHOM KOppesalui. MeToapl yMEHbIIEHUS
BJIMSIHUS CUCTEMaTHYECKHX MOIPEIIHOCTEN!
paHzoMu3anys. pa3oMeHne MaTpHIIbI IJ1aHa Ha OJIOKH.
[Topsimox mpoBeaeHUs u

00pabOTKK mapayIebHBIX ONBITOB. MeTOIMKa CpaBHEHHUS

O0paboTka pe3yabTaToB (PAKTOPHOI0 IKCIIEPUMEHTA

[TonmoxeHnus o perpeccuBHOM aHanuse. Haznauenue
METO/1a HAMMEHBIINX KBAJApaToB. Tpu BapuaHTa
TyOJIMpOBaHMS ONBITOB B TOYKaX (PaKTOPHOTO
MIPOCTPAHCTBA U 0OPaOOTKU PE3YIHTATOB IKCIIEPUMEHTA.
JIBa MeToa packoIMpPOBaHUs YPABHEHUN PETPECCUM.

5. OTbickaHHe ONITUMYMA B IKCTPEMAJTbHBIX IKCIIEPUMEHTAaX MeTOA0M KPYTOro

BOCXO0KACHHUSA MO IMTOBCPXHOCTHU OTKJIMKA.

Cxema BWKEHUS K onTUMyMY. [IpMHIMIIBI IBM)KEHUS K
ONTUMYMY: JBM)KEHUE 10 TPAJUEHTY (PYHKIMH U OTKJIMKA,
LIarOBbIM IPUHIUI ABUKEHUA. PacuéT KOOpaAuHAT TOUEK
JBUKCHMSI K ONTUMYMY.

4 2 4

6. LlenTpaabHbie koMno3uunoHubie miaansl (LIKII) BTOporo mopsinka nis
IKCTPEeMAJIBHBIX IKCIIEPHUMEHTOB

OO6uwmii Bun ypasuenus perpeccuu LIKII. Cxembl
daktopHbIX npoctpanctB u Matpull LIKIT ans nByx- n

6 3 7

5 YkasaTh 00BbEM YaCOB CAMOCTOATENBHON paGOTHI I OATOTOBKY K JIEKIIHOHHBIM, TPAKTHIECKHAM, JJaG0PaTOPHBIM
3aHATHSIM



TpeX(aKTOPHBIX IKCIIEPUMEHTOB. OCOOCHHOCTH
opToroHaJIbHBIX U poToTadenbHbix LIKIT: obmacTs
HNPUMEHEHHS, TIOCTPOCHNE MaTPHII IUTAHUPOBAHUS
HKCIIEpUMEHTA, 00paboTKa Pe3yabTaTOB SKCIIEPUMEHTA.

7. llouck n ucejieoBanue 00J1acTH ONTHMYMA.

CymHOCTh METOA0B ITOMCKA YCIOBHOIO ONITUMYyMa MpU 6 3
HCCJIEJOBAaHUHM MHOTO()aKTOPHBIX MPOLIECCOB.
OcoOenHocTH rpadoaHATUTHIECKOTO METO/Ia TTOUCKA
ONTUMYMa KBaJpaTHON PyHKIUN: KAHOHUYECKOE
npeoOpa3oBaHue (PyHKIIUN OTKJINKA, TEOMETpUYECKast
uHTepnpeTanus GYHKIUN IS IBYX(HaKTOPHOTO
HKCIIEPUMEHTA, AaHAJIU3 TOBEPXHOCTU OTKIIMKA C TOMOILBIO
METOJIa IBYXMEPHBIX CEUECHUN

8. OnTuMu3anusi MHOro()aKTOPHOTO MPOIEcca ¢ HECKOJIbKHMU BBIXOAHBIMU
napaMeTpamMu

CymHOCTh ONTUMH3AINHU TPa(OoaHATUTHYECKIM METOJOM 4 2
C TIOMOILBIO COBMEUICHHBIX IBYXMEPHBIX CCUCHUI
HECKOJIbKMX ITOBEpXHOCTEN OTKIUKA. [Ipumep
ONTUMU3ALMH JBYX(PAKTOPHOTO TEXHOIOTHYECKOTO
Ipolecca IyTeM pelieHns] KOMIIPOMHUCCHOM 3a7auu:
HaXO0XJICHUE YCIOBHOIO ONTHMYMa JJIsi OJHOTO
BBIXOJHOI'O ITapaMeTpa MPU OrPaHUYEHUH 110 BTOPOMY
napaMmerpy.

9. IlnanupoBaHue MPOMBINLICHHBIX IKCIIEPHMEHTOB.

OCOOEHHOCTH TUIAHUPOBAHUS U pealIn3alui 2 1
9KCHEPUMEHTAIbHBIX UCCIEA0BAaHUN B IPOMBIIIJIEHHBIX
ycnoBuAX. CyIHOCTb METOA0B 3BOJIIOIIMOHHOTO
mianupoBanus (OBOII) skcnepumenTa u
HOCJIEI0BATEIBHOTO CUMIUIEKC IUTaHupoBaHUs. CXxeMbl
JBIDKEHUS K ONTUMYMY B IBYX()aKTOpPHOM ITPOCTPAHCTBE.
[TocTpoenne MaTpuIl JIAHUPOBAHUS SKCIIEPUMEHTA.
OcobeHHOCTH 00pa0OTKU PE3yJIbTATOB YKCIIEPUMEHTA.

BCEI'O 34 17




4.2. CopepxaHue NPAKTHYECKUX (CEMUHAPCKHUX) 3aHATHI

Ne HanmenoBanne Tema npakTH4ecKkoro (CeMMHapCKOIo) K-BO | Cavocrostensnas
n/m pasznena 3aHSITHS 9acoB pa6ota Ha
JUCLIAIIINHBI TIOATOTOBKY K
ayIUTOPHBIM
3aHATHAM®
cemectp Ne 2
1 [onusiit pakTopubiit | Jns  nByx-,  Tpéx-,  dYeTblpex- U 1 2
AKCIIEPUMEHT nATU(HAKTOPHBIX AKCIIEPUMEHTOB
IIOCTPOEHUE MaTpHLL TUTAHUPOBAHUS
SKCIIEPUMEHTa U HUCXOAHBIX YpaBHEHUM
perpeccuy  NEpBOro  mopsiaka. AHaIN3
YeThIPEX CBOMCTB MAaTPHIIbl IUIAHUPOBAHHUS.
2 JpoOHbIi [TocTpoenue MaTpHIL IpoOHOTO 1 2
(baKkTOpHBII SKCTIEpUMEHTA THMA: TOJyperuinka, 1/4
JKCIIEPUMEHT permuka, 1/8 permmmka u 1.0 [IpaBuna
CMEIIMBAHUS JIMHEWHBIX A(PEeKTOB  Ist
HOJYYEHHUs! APOOHBIX PETUTUK
3 [TpoBenenue [IpoBenenne u crarucTudeckas oOpaboTka 2 4
IKCIIEPUMEHTA napajyieNibHBIX  (MMOBTOPHBIX)  ONBITOB.
Hogerit MeTon onpeneneHus HEOOXOIUMOTO
KOJINYECTBA MapaUICIbHBIX OIBITOB.
4 O6paboTka O6paboTka pe3ynbTaTOB MHOTO(GAKTOPHOTO 2 4
pe3ysbTaToB IKCIIEPUMEHTA npu PaBHOMEPHOM,
(bakTOpHOTO HEpPaBHOMEPHOM NYOJIMPOBAHUU OIBITOB M
IKCIIEPUMEHTA 6e3 IyOJIMpOoBaHUS OIIBITOB.
PackonupoBanne ypaBHEHUH pErpeccuu C
UCXOJHON MOJENBIO B BUJE MOJIMHOMA M B
BHJIC CTENIEHHON ()YHKIIUH.
5 OtbickaHue [IpyHOMII ~ KpyTOro  BOCXOXKIEHHS — — 2 4
ONTHMYyMa B JIBUKEHHE B  HampaJeHUH  TpaJueHTa
HKCTPEMAIIBHBIX (GYHKUIMU OTKIIMKA, MPAKTUYECKOE PEILICHHE
JKCIIEPUMEHTAX 3aJaud  OTBHICKAHME ONTHUMyMa (YHKIUHU
METOJIOM KPYTOrO0 | CTOMKOCTH HHCTPYMEHTA.
BOCXO0’KJIEHUS T10
MIOBEPXHOCTHU
OTKJIMKA
6 IlentpanbHbie s JBYX- u TpEX(PaKTOPHBIX 3 7
KOMITO3UIIMOHHBIE | SKCIIEPUMEHTOB MIOCTPOCHHE MaTpHIl
IIJIaHBI BTOPOT'O OpPTOTOHAIBHBIX M poroTadbenbHbIx LKII
TUIaHa Jyis BTOPOTO MOPSAIKAa M MCXOJHBIX KBaJPaTHBIX
IKCTPEMAIIBHBIX ypaBHeHHi perpeccun. [Topsgok 06paboTkn
AKCIEPUMEHTOB pe3ynbTaToB [IKII.
7 ITouck u I'padoananutuyeckuii MeToN TIOUCKA H 3 7
UCCIIeIOBaHKE UCCIIEIOBaHKE obnacTu ONTUMYMa,
00JIacTH ONTHUMyMa | IPEACTABICHHOM  TOJIMHOMOM  BTOPOM
CTEMEHH Ha MpuMepe ABYX(PaKTOPHOTO
TE€XHOJOTUYECKOI0 nporecca u
UCIIOJIb30BaHUE MeToj1a JIBYMEPHBIX
CEYCHU.
8 OnTuMusanuys Penrenue 3aJa4u ONTHUMHU3AINU 2 4

6 KonnuecTBO 4acoB caMOCTOSTENbHOM pa6OTLI AJIA IOATOTOBKU K NPAKTUYCCKUM 3aHATUAM




MHOTO()aKTOPHOIO | TEXHOJIOTUYECKOIO nporecca c
nporecca ¢ HECKOJIbBKUMHM  BBIXOAHBIMHU IapaMeTpaMu
HECKOJIbKUMHU IpU B3aMMHBIX OTPAHUYEHUSAX MapaMeTPOB
napaMeTpamu Ha KOHKPETHOM IpHMepe NBYX(aKTOPHOTO
npolecca 3JIEKTPOIPO3UOHHON IPOIIMBKU
OTBEPCTUM
9 [InanupoBanue Pemienne 3amaum  OTHICKAHUS ONTUMYyMa 1 2
IIPOMBIIUICHHBIX metogom  OBOII - 2BONIOIMOHHOTO
HKCIEPUMEHTOB IUTAHUPOBAHMUS 9KCIEPUMEHTA
N0CJIE0BATENBHOIO CUMILIEKC-
IUTAHUPOBAHMUS Ha puMepe
IBYX(aKTOPHOTO Mpoliecca
UTOI'O: 17 36
BCEI'O: 17 36

4.3. Conep:kanue J1a0OPaTOPHBIX 3AHATHH
He npenycMoTpeHo y4eOHBIM IIaHOM

4.4. Comep:kanue KypcoBoro npoexkra/paséornl’
He npenycMoTpeHo y4eOHBIM IIaHOM

4.5. Conep:xxanue pacuyeTHO-rpa¢puuecKoro 3ajanms,
MHIMBHAYAJILHBIX IOMAIIHAX 3a0aHUi®

VY4ebnpM m1aHoM npeaycMotpeHo PI'3 ¢ 00beMoM caMoCcTOSATENhHOM PabOoThI
cryaenta (CPC) — 18 gacos.

Tema PI'3— «PororabGenbHoe IUJIaHUPOBAaHME BTOPOTO MOpsAJKa € Ppa3paboTKOM
MaTEMaTUYECKUX MOJENe W onTUMHU3alMel ABYX(aKTOpPHOro mpolecca C ABYMS
BBIXOJJHBIMH ITApAMETPaAMUY.

Bapuantel B konmuuectBe 21 mpeacrtabiieHsl B mocoduu [2]. Bo3amMokHO KpaTHOE
YBEJIMUECHHUE KOJUYECTBA BAPUAHTOB NMYTEM H3MEHEHHUS B HCXOAHBIX YCJIOBHUSX BCEX
BAPUAHTOB JIOBEPUTEIILHOW BEpPOATHOCTH pacy€TtoB B mnOpexnenax 90-99% wu
OTPaHUYUTENIBHOTO MapamMeTpa Mo U3HOCY JIEKTPO/1a-UHCTPYMEHTA.

PI'3 BkitouaeT B ceOsi:

1. Beenenue.

1.1. Onucanue 3KCepUMEHTA.

1.2. UcxoaHbie NaHHBIE U PE3YJIbTAThl U3MEPEHUN B SKCIIEPUMEHTE.

1.3. 3agaum sxciepuMeHTa 1 paboThl.

2. O0paboTKa pe3yabTaTOB IKCIIEPUMEHTA IEPBOTO MOPSIKA.

3. OOpaboTka  pe3ylbTaTOB  OMNBITOB  ILIEHTPAJHLHOTO  KOMIO3UIIMOHHOTO
pPOTOTA0ENBHOTO YHU(DOPM-TIIAHUPOBAHHUS BTOPOTO MOPSIAKA.

3.1. Boluucnenus Juisi BBIXOJHOTO MapaMeTpa ONTUMHU3ALUU - TIPOU3BOIUTEILHOCTD
npoliecca.

3.2. Beruucienust st OrpaHUYUTENBHOTO BBIXOAHOTO MapaMeTpa - OTHOCUTEIBHOTO
JUHENHOTO U3HOCA AIIEKTPOJa-UHCTPYMEHTA.

7 EcJii BBINOJIHEHHE KYPCOBOTO IPOEKTA/KypCOBOH paGoThl HET B y4eOHOM IIaHe, TO B JAHHOM pasjieNie He0O0XO0 MO
yka3zath «He npeaycMoTpeHo y4eOHbIM TIIaHOM»

8 Ecii BBIMONTHEHHE PACcUETHO-TPA(MIECKOTO 3a1aHMs/HHANBAIYAILHOTO JOMANIHETO 3a1aHus HET B yI€0HOM IUIAHE, TO B
JTAHHOM pasjiesic Heo0XoauMo yka3aTh «He mpeycMoTpeHO YUeOHBIM ITaHOM))



4. Tlouck u uccinegoBaHue 00JACTH ONTUMYMa C MOMOUIBIO IPaPOAHAITUTUYECKOTO
METO/1a IBYMEPHBIX COBMEIIEHHBIX CEYEHHI MOBEPXHOCTH OTKIIMKA.

5. I[loctpoenue u aHanu3 rpaduKoB.

Cnucok urepaTyphl.

PI'3 BkIIO4aET CEMb PUCYHKOB:

Puc. 1 JIBymepHOe GakTOpHOE MPOCTPAHCTBO.

Puc.2 Tpéxmepuslit rpaduk GyHKINU TPOU3BOAUTEIEHOCTH:

a - 00bEMHBIN Tpaduk;

0 - rpaduK ¢ BUOM MO OCHU DHEPTHUH;

B — rpa(uK C BUAOM IO OCH YaCTOTHI;

Puc. 3 TpéxmepHslil rpaguk GyHKIIUN U3HOCA AIIEKTPOIa-HHCTPYMEHTA:

a — 00beMHBIN Tpaduk;

0 - rpaduK ¢ BUOM MO OCH DHEPTHUH;

B — rpaduk ¢ BUJIOM IO OCH YaCTOTHI;

O6wem PI'3 25-30 ctp.

B mporecce BBIMOTHEHUS pacyeTHO-TPaAUUECKOro 3aJaHMsl, WHIWBHUIYaTbHBIX
JOMAIlIHUX 3aJaHuil  OCYIECTBIs€TCA KOHTakTHas pabota oOyuwaromerocs ¢
npenojaBareneM. KoHCynbTalMu TPOBOASTCA B AyAUTOpUS W/WIM TMOCPEACTBAM
ANEKTPOHHOM MH(OPMAIIMOHHO-00Pa30BaTENBHOM Cpelbl YHUBEPCUTETA.

5. OHEHOYHbIE MATEPUAJIbI VIS IIPOBEAEHUA TEKYHIEI'O
KOHTPOJIA, IPOMEXYTOYHOU ATTECTAIIMN

5.1. Peanu3zanus KoMneTeHIumi
1 Komnerenmuss OIIK-3. CmocoOeH oCymecTBIsITh MpohecCHOHATBHYIO
JNEATENBHOCTh C YYETOM 3KOHOMHYECKHX, JKOJOTMYECKUX, COLMAIBHBIX W JPYTHUX

OFpaHI/I‘-ICHI/Iﬁ Ha BCEX dTalax XU3HCHHOI'O ypOBHSI.9
(k00 u hopmynuposxa komnemenyuu)

HaumeHnoBanue nHAMKATOpa TOCTIKCHUS

Hcrnonp3yembie cpecTBa OIICHUBAHMS
KOMIICTCHIINHU

IIpuMeHsieT cOBpeMEHHBIE METO/IbI 3auer, 3amura PI'3, codecenoBanue

HCCIICIOBAaHMUS, UCCIICAYET, OIIEHUBACT U

MIPEACTABISICT PE3YIBTATHl BHITIOTHEHHOM
paboTEHIL.

2. Komnerenuuss OIIK-7. Cnocoben pa3pabaThiBaTb COBPEMEHHBIC
HKOJIOTUYHbIE M O€30MacHble METOJIbl PAIlMOHAIILHOIO HCHOJIb30BAHMS CHIPHEBBIX U
HHEPreTUYECKUX PECYPCOB B MAITMHOCTPOCHUH.

HaumeHnoBanue nHIMKATOpa TOCTIKCHUS

Hcnonws3zyemble cpesicTBa OLlEHUBaAHUS
KOMIICTCHIIMH

IIpuMeHsieT COBpeMEHHBIE METO/IBI 3auer, 3amura PI'3, cobecenoBanue

WCCIIEIOBAHNS, HCCIIEAYET, OLICHUBACT U

MPENICTABISCT PE3YIbTAThI BEITIOTHCHHOM
paboTHI.

3. Komnerenuus OITK-8. CriocoGeH onTUMU3HPOBATH 3aTPaThl HA 00ECIICYCHHE
NEATEIBHOCTH MPOU3BOACTBEHHBIX MOAPA3ACICHUN.

% TIOBTOPHTH TIYHKT | ISl KaX10i KOMIIETEHIIMH, 3aKPEILIEHHOM B pasaene 1.




HanmeHnoBaHue MHIMKATOPA TOCTHKEHHUS
KOMIICTCHIINN

Hcrnonp3yembie cpeacTBa OIICHUBAHMS

[IpumensieT coBpeMeHHBIE METO/IBI
WCCJICIOBAHUS, UCCIIEAYET, OIICHUBACT U
MPEJCTaBISIET PE3yIbTAThI BBITOTHEHHON
paboTHI.

3auer, 3amura PI'3, codecemoBanue

4. Komnerenuusi OIIK-9. CnocoOen pa3pabaThiBaTh W OCBauMBaTh HOBOE

TCXHOJIOTHYCCKOC 060py,I[OBaHI/IC.

HaumeHnoBanue nHAMKATOpa TOCTIKCHUS
KOMIICTCHIINUHU

Hcnonb3yeMble cpeacTsa OLiCHUBaHUS

[TpumenseT coBpeMeHHbIE METOIBI
UCCIIEJOBaHNUS, UCCIIEYET, OLIEHUBACT U
MPEICTaBISIET Pe3yIbTAaThl BRITOTHEHHON
paboThL.

3auer, 3amuTta PI'3, codecemoBanue

5. Komnerenuusi OIIK-10. CnocoGen pa3palareiBaTh METOJUKHA KOHTPOJS U
obecneueHns MPOU3BOICTBEHHON M 3KOJIOTHYECKO 0€30MacHOCTh Ha padounx MecTax.

HanmeHoBaHue MHIMKATOPA TOCTIKCHUS
KOMIICTCHIINN

Hcrnonp3yembie cpecTBa OIICHUBAHMS

[IpumensieT coBpeMeHHBIE METO/IBI
WCCJICIOBAHUS, UCCIIEAYET, OIICHUBACT U
MPEJCTaBISIET PE3yIbTAThI BBITOTHEHHON
paboTHI.

3auer, 3amura PI'3, codecenoBanue

6. Kommerenmusi OIIK-12. CnocobGeH opraHu3oBbIBaTh MOHTaX, HaJaJIKY,
HACTPOMKY W cladyy B OKCIUTyaTallMi0 OIbBITHBIX OOpa3lioB MEXaTPOHHBIX W
pOOOTOTEXHUYECKUX CUCTEM, X MOACUCTEM M OTIACITHHBIX MOJIYJICH.

HaumeHnoBanue nHAMKAaTOpa TOCTIKCHUS
KOMIICTCHIINUHU

Hcnonp3yembie cpecTBa OIICHUBAHMS

[TpumenseT coBpeMeHHbIE METOIBI
UCCIIEJOBaHNUS, UCCIIEYET, OLIEHUBACT U
MPEICTaBISIET PE3yAbTaThl BRITOTHEHHON
paboThL.

3auer, 3amura PI'3, codecemoBanue

5.2. TunoBbIie KOHTPOJIbHBIE 3aJaHUA 1JIA IPOMEKYTOYHOM aTTeCTAlMN

5.2.1. IlepeyeHb KOHTPOJbLHBIX BONIPOCOB (THIOBBIX 3aJaHNH) ISl IK3aMeHa /
nuddepeHUMPOBAHHOIO 3a4eTa / 3a4eTa

HaunmenoBanue ConeprkaHre BOMPOCOB (THITOBBIX 3aJaHUI)
Ne paszeina
/o TUCIIAILINHBI
1 ITonusIii Bri0op ypoBHeii 1 nHTEpBaioB BapbupoBaHus ¢aktopos. KoaupoBanue
(bakTOpHBII ypoBHe# ¢dakTopoB. [loHsATHE O IMIaHEe MEPBOTO TOPSAIKA M TOJHOM
AKCIIEPUMEHT dakTopHOoM HKcrepuMeHTe. [locTpoeHHe MaTpHIbl TUIAHUPOBAHHS

IBYX(aKTOPHOTO HKCTIEPUMEHTa € MCKOMOH JMHEWHON MOJIEbIO.
[TocTpoeHre MaTpuIlbl TUTAHUPOBAHHS IBYX(AKTOPHOTO IKCIEPUMEHTA
C MCKOMOW MOJI€JIbIO B BUJI€ HEJTMHEHHOTO MOJIMHOMA NEPBOM CTEMECHHU.
[Tonatue o nuHeitHOM 3ddexte U 3ddexre B3ammoxaencTBus. JlBa
npueMa TIOCTPOSHHUS MaTpHIl TUIAHHUPOBAHUS  MHOTO(AKTOPHBIX
SKCIIEPUMEHTOB JJIsI HENMHEHHBIX Mojeneil. CBoilcTBa MaTpHUIIbI




IIAaHUPOBAHU S OKCIICPUMCHTA.

JpoOHbIii
(bakTOpHBII
HKCTIEPUMEHT

JIOCTOMHCTBA M TOCTPOEGHHUE MATPHUIBl IUIAHUPOBAHHUS JIPOOHOTO
(akTOpHOTO  DKCIIEpUMEHTa  Ha  IpuMepe  TpexdaKTOPHOTO
sKcrepuMenTa. [[poOHas peruka: onpeneieHHe, TUIbI, 0003HauYeHUE
[IpaBuna cmemmBaHus  JUHEHHBIX  dPdekToB ¢  dddexkramu
B3aMMO/ICHCTBUS M TEHEPHUPYIOIIIEe COOTHOIICHUE B APOOHBIX PEIUINKAX.
[TocTpouTh MaTpuIly TnaHa ApoOHoM pernmku Tuma 2°2. Tokasats
JOCTOMHCTBA IIJIaHA Onpe,ueﬂeHHe OpeACIIbHOTO 3HAYCHUS YHUCIIa P,
XapaKTePU3YIOIIETro IPOOHOCTh PETUTUKU

IIpoBencHue
JKCIIEPUMEHTA

Metoabl OTCEeMBaHMSA HECYLIECTBEHHBIX (pakTopoB. MeTon mapHOU
Koppessiuu. PannomMuzaiiys onsITOB BO BpEMEHU: Ha3HAuUEHUE, IpUMEp
paHgoMU3auu TPeX(PaKTOPHOTO IKCIepuMeHTa. PazOueHue Marpuilsl
miaaHa Ttama 2° Ha OJOKW: Ha3HAYCHHWE, MPUMEp pPa30MEHUS MaTpPHIIbI
tuna 2°. TloHATHE O NAapayIeNbHBIX ONBITAX M MX CTATHCTHYECKAS
o0OpaboTKa: onpeaeNeHNe CPeIHEro 3HaYeHHUS U3MEPEHHOU BEIWYHHBI,
TUCTIEPCUU W OINMOKM ONbITa. BBISIBICGHHE W HCKIIOYCHUE W3
pE3yNIbTaTOB HKCIIEPUMEHTa COMHUTENBHBIX [apaJlJIe/IbHBIX OIBITOB
Omnpenenenre HEOOXOAMMOTO KOJIMYECTBA TapaUIeIbHBIX OIBITOB.
CpaBHeHHE IBYX BBIOOPOK

O6paboTka
PE3yNIBTaToB
¢daxTopHOTO

JKCTIEPUMEHTA

PerpeccuBHbIN aHanu3, ero noyoxkeHus. [lonaTus o nuHUM perpeccuu,
YPaBHEHHM pErpeccud, METOJl€ HAaMMEHBIIUX KBaApaToB. Meron
HaMMEHBIINX KBAJPaTOB: Ha3HAaYeHUE, BHIBOJ (popmyn ko3dduimeHTon
ypaBHeHMsI perpeccu. Tpu BapuaHTa MPOBEICHUS SKCIIEPUMEHTa U UX
OTJIIMYUTENbHAsE 0COOCHHOCTh. OOpaboTKa pe3yIbTaTOB 3KCIIEPHUMEHTA
MIPpU PaBHOMEPHOM IyOJMpoBaHWU OMBITOB. OOpaboTKa pe3yabTaToOB
HKCIEPUMEHTA MIPU PAaBHOMEPHOM TyOJIMPOBAaHUH OMBITOB. Brruncienue
KO3(Q(QHUIMEHTOB MOAEIHN U IIPOBEPKA UX 3HAUMMOCTH B 3KCIIEPUMEHTaX
C paBHOMEpHBIM JyOiHMpoBaHHEM OIBITOB. [IpoBepka aneKBaTHOCTH
MOJIEIN B HKCHEPUMEHTAaX C PaBHOMEPHBIM AYyOJIMPOBAHMEM OIIBITOB.
HopmanbHblli 3aKOH pacupeneiieHus HU3MEpEeHUN B IapaUIesIbHBIX
OIBITaX: MaTeMaTu4eckas MoJIesIb 3aKoHa ['aycca 1 ero reomeTpuieckoe
nzobpaxkenne.  OOpaboTka  pe3yabTaToB  3KCIEPUMEHTa  TpHU
HEpaBHOMEPHOM JyOnMpoBaHMU ONBITOB IIpoBepka aneKkBaTHOCTH
MOJICIM B HKCHEPUMEHTAX C PaBHOMEPHBIM JyOJIHMPOBAHHUEM OIIBITOB.
[TpuunHbl HealeKBaTHOCTH U MeEpbl MO OOECHEUCHHIO aJeKBATHOCTHU
monenu. OOpaboTka pe3yibTaTOB SKCIEPUMEHTa IpPH OTCYTCTBUHU
nyOIupoOBaHMS OMNBITOB. BrlunciaeHue KodPOUIUEHTOB MOAECIH U
NpoOBEpKa MX 3HAUYUMOCTH B DOKCIEPUMEHTax 0e3 IyOnupoBaHUsS
OCHOBHBIX OIBITOB. [IpoBepka ageKBaTHOCTH MOJENIU B SKCHEPUMEHTAX
6e3 nyOiuMpoBaHUS OCHOBHBIX ONBITOB. OLEHKAa TOYHOCTH MOJEIU B
HACBIIIEHHBIX IUIaHAX JKClepUMeHTa. PackoaupoBaHHE ypaBHEHUs
perpeccun s MOJENEd B BUAE IOJIMHOMA. PackoaupoBaHue
YpaBHEHMsI PErpeccuy JUIsl MoJieNiel B BHJI€ CTEHIEHHON (PYHKIIUH.

OTBICKaHuE
ONTHUMYyMa B
AKCTPEMaJIbHBIX
JKCTIEpUMEHTaX
METOJI0M KPYTOTO
BOCXOJKJIEHHUS I10

OTbicKkaHME ONTHMyMa METOAOM «KPYTOI'O BOCXOXKJIEHHUS» 11O
MTOBEPXHOCTU OTKJIMKA: CYIIHOCTH NPUHIUIA ABM)KCHUSA K OITUMYMY I10
rpaaueHTy QYHKUMU OTKIMKAa. OTBICKaHHE ONTHMyMa METOA0M
«KpPYTOTO BOCXOXKIEHHUS» II0 TIOBEPXHOCTH OTKJIMKA: CYIIHOCTb
1IarOBOTO IIPUHIUIIA JBUKEHUS K ONITUMYMY, pacdeT KOOPAHHAT TOYEK
IIPU ABWKEHUM Ha IpUMepe OJHO(AaKTOpHOro sKcrepumenTta. Beibop u

IMMOBCPXHOCTHU pacucT MmaroB ABWXCHUSA IO TPaAUCHTY HPHU OTBICKAHUU OIITUMYyMa
OTKJIMKA METOJIOM «KPYTOTO BOCXOKIEHUs». [loHATHE O «MBICICHHBIX)» OIbITAX.
[Topsii0K OKOHYAHUSI «KPYTOTO BOCXOXKIACHUS».
LenTpanbHbie [TocTpoeHure eHTpaIbHBIX KOMIIO3UIIMOHHBIX TUIAHOB 2T0 MOPsIKa.
KOMITIO3UITMOHHBIC HOCTpOCHI/Ie HNCHTPAJIbHOI'O KOMITOBUIIMOHHOI'O IIAHA 2ro MopsJiKa Ha




IIJIAaHBI BTOPOTO
IUIaHa 1jist
AKCTpPEMaJIbHBIX
3KCIIEPUMEHTOB

npuMepe Tpex(akTOpHOTO HKCIIEPUMEHTA. OpTtoroHanbHbIe
LEHTPAJIbHbIE KOMIIO3UIMOHHBIE IJIaHbl 2ro Mopsika: NpeuMyIIECTBa,
BBIOOp «3BE3HOTOY IUICUa a M IMapaMeTpa opToroHusanuu Z. Martpura
oproroHaneHoro  LIKII  2ro mopsaka st JABYX(aKTOPHOTO
3KcnepuMeHTa. Marematuueckass monenb misi oproroHaiabHoro I[[KII
2ro mopsiaka, obmas Qopmyna s onpeaeneHus KoddduuueHToB
MOJIETIH, TPOBEpPKa 3HAYMMOCTH KOA((UIMEHTOB M aJeKBATHOCTHU
Mmojienu. PoToTabenbHble IeHTpalbHble KOMIO3MIIMOHHBIE IUIAHBI 2T0
nopsAaKa, MX mpeumyiectBo. OmnpeneraeHHe BETUYUHBI «3BE3THOIO)
IUIeYa, 4YHUCJIa ONbITOB IUIaHa. [lpumep 1OCTpOEHHMS  MaTpHIIbI
pororadenpHoro  LKII 2ro mopsaka ana  aByx(akTOPHOTO
sKcnepuMeHTa. MaremaTuueckass mMojens s pororadbensHoro LIKIT
2ro mopszaka, omnpeaereHue Kod()PHUIMEHTOB MOJIENH, MPOBEpKA HX
3HaunMocTu. [lopsmok mepecuera Ko3((UIMEHTOB KBaApaTUYHON
MOJENM TpU OTCEUBAHWU HE3HAYUTENIbHBIX KOA(P(GUIUEHTOB IpHU
KBaJpaTUUHBIX ujeHax mns porortabensHoro LIKIT 2ro mopsaka Ha
npuMmepe JByX(pakTopHOoro »skcrnepumenta IIpoBepka anekBaTHOCTH
mozenu s pororadbensHbix [IKIT 2ro mopsiika.

Ilouck n
HCCIIEI0BAHIE
obnactu
OITUMYyMa

Metoael  MOMCKAa  YCJIOBHOTO  ONTHMyMa TpU  HCCIEIOBAaHUU
MHOTO(aKTOPHBIX ~ TporeccoB.  KaHoHMYeckoe  mpeoOpazoBaHUE
KBaJIpaTUYHON MOJENU: OIpeJesieHue IeHTpa MOBEPXHOCTH OTKIIHKA,
NapaJuIeIbHbI NIEPEHOC KOOPAMHATHBIX OCEH B LICHTP IOBEPXHOCTH,
MOBOPOT  KOOpIMHATHBIX oced. KaHoHHMueckoe mpeoOpazoBaHuE
KBaJIpaTUYHOU MOJICIIH. Anamms IIOBEPXHOCTH OTKJIMKA,
MPECTABICHHON KAaHOHMYECKUM YPaBHEHUEM pErpeccuu. AHamu3
IIOBEPXHOCTU OTKJIMKA, IIPEICTAaBICHHON JIMHEHHBIM YypaBHEHHEM
perpeccuu.

OnruMusanus
MHOTO(aKTOPHOTO
npoiiecca ¢
HECKOJIbKMMU
rnapamMeTpamMu

OnTumuzanusi  MHOTO(AKTOPHOTO  Tporecca ¢ HECKOJIbKUMH
BBIXOJIHBIMHU TIapamMeTpaMu (0OIIHUe TPUHITUTIBI )

[InanupoBanue
IMPOMBIIIJICHHBIX
SKCIIEPHUMEHTOB

[InanupoBaHMEe TPOMBIIIUICHHBIX JKCIIEPUMEHTOB: OCOOCHHOCTH UX
mpoBeeHUsT ¢ TpeboBaHMSA K METoJaM WX  IUIAaHHUPOBAHUS
DBOJIIOIIMOHHOE TUIAHUPOBAHUE JIKCIIEPUMEHTA: O0JacTh MPUMEHEHUS,
tepMmuHOJorus, cxema OBoll, obmiee yncno onbitoB. Metoanka IBoll
Ha npumepe IBYX(aKTOPHOTO JIBYXYPOBHEBOTO TJ1aHa
IlocnegoBarenpHOE CUMIUIEKC-TIJIAaHUPOBAHHUE. Cumiiekc-
IJJAHUPOBAHUE OKCTPEMAIbHBIX JKCIEPUMEHTOB: BBIOOp YPOBHEH
(aKTOpPOB U CXEMBI UCXOJHOTO cuMILIeKkca. CHMILIEKC-TUTAaHUPOBAHHUS
AKCIIEPUMEHTAIIBHBIX IKCIIEPUMEHTOB: OompeaesieHne K03 UIMEeHTOB B
JIMHESHHOH MOJIECIIN M UX 3HAYMMOCTH, OLICHKA aJcKBATHOCTH MOACIH

5.2.2. Ilepe4yeHb KOHTPOJIbHBIX MATEPHAJIOB
JJISL 3aIIMThI KYPCOBOI'0 MPOEKTa/ KYpPCcOBOM padoThI

He npenycmoTpeHo y4eOHbBIM M1aHOM




5.4. Onucanne KpuTepueB OLIEHUBAHUS KOMIIETEHUMI U IKAJbI OLeHUBAHUS
[Ipu nmpomMexyTouHOM aTtTrectanu B (opme 3K3ameHa, AuddepeHIIMpOBaHHOTO
3auera, AU(PEpPeHIIMPOBAHHOIO 3ayeTa MpU 3allUTE KYpPCOBOIO MPOEKTa/padoThl
UCIIOJIB3YETCS CIEAyrollasl IIKajda OLEHUBAHUS: 2 — HEYIOBIETBOPUTENIbHO, 3 —
YIOBJIETBOPUTEIBHO, 4 — XOpoIIo, 5 — oTau4Ho'°,
[Ipn mpomexyTouHoil aTTectanuu B (opMe 3adeTa HCIOJb3YeTCs CIeAyIoas
IIKaja OLICHUBAHUS: 3a4TE€HO, HE 3a4TEHO.

Kpurepusimu onieHMBaHus TOCTHKEHUM MOKA3aTENEH SBIISIOTCS:

HanmenoBanme
IoKa3aTes
OLICHUBAHUS
pe3ynbTrara 00ydeHHUs
10 JUCIUTIINHE

Kpurepnii onenuBanus

3HaHug

3HaHUE TEPMUHOB, ONPEICICHUM, TOHITHI

3HaHNE OCHOBHBIX 3aKOHOMEPHOCTEH, COOTHOIICHUH, MPHHIIAIIOB

O0BeM 0CBOSHHOTO MaTepHaa

IlonmHOTa OTBETOB Ha BOIIPOCHL

YeTKOCTh U3IIOKCHUS 1 HUHTCPIPCTAIIUN 3HAHUHI

Ymenus YMeHne OpraHu30BBIBATh, TNIAHUPOBATH W MPOBOIMTE DKCIIEPUMEHTATbHBIC PA0OTHI
YMeHne NpUMEHsTh COBPEMEHHBIE MATEMATHYECKUE TPOTPAMMHBIE TTAKEThI
MathCad, Mapple, Mathlab
YMeHue NpoBepsITh PEIICHHS U aHATU3UPOBATh PE3YIbTAThI
YMeHne KaueCTBEHHO 0()OPMITATH BHITIOJIHEHHE 3aTaHHiA

Hagwiku HaBplk pemieHuss 3agad JUCTICPCHOHHOTO, PETPECCHOHHOTO, KOPPEISIIMOHHOTO,
(hakTOpHOTO aHAN3A

OueHka @penojaBaTeyieM BBICTABISIETCS HHTETPAIIBHO C  Y4ETOM  BCEX

[I0KA3aTeJIed U KPUTEPUEB OLICHUBAHUSI.

OHCHKa C(I)OpMPIpOBaHHOCTI/I KOMH@TCHHI/If/i 10 MOKa3aTeII0 «3HAHUS)

Kpurepnit YPpoBEHb OCBOEHUSI M OLICHKA

He 3aureno 3auTeHo
3HaHWE TEPMHUHOB, He 3HaeT TepMUHOB U onpeneneHuit 3HaeT TEpMUHBI U OTIPEIEIEHUS
OTIPEICTICHUM,
MIOHSTUI
3HaHMEe OCHOBHBIX | He 3HaeT OCHOBHBIE 3aKOHOMEPHOCTH M | 3HAET OCHOBHBIE 3aKOHOMEPHOCTH,
3aKOHOMEPHOCTEH, COOTHOIICHHUSI, MPUHIUIIBI TOCTPOCHHUS COOTHOILIEHUS], TPUHIIUIIBI TOCTPOSHUS
COOTHOUIEHHH, 3HaHUH 3HAHUM, UX UHTEPOPETUPYET U UCIIONIb3YET
MIPUHIIATIOB
O6wvem ocBoeHHOro | He 3HaeT 3HauMTENbHON YacTu MaTeprana | 3HACT MaTepuall TUCIUTUINHBI B
MaTepuaa JUICTUTLTUHBI JIOCTATOYHOM 00BeMe
[lomnota  oTBETOB He naet otBeTHI Ha GONMBIIMHCTBO JaeT oTBETHI Ha BOMPOCHI,
Ha BOMPOCHI BOIPOCOB
YeTkoCTh Wznaraer 3nanus 0e3 J0ru4ecKoit Wznaraer 3nanus 6e3 HapyIIeHNH B
M3II0KCHUS u MOCJIEI0BAaTENBLHOCTH JIOTUYECKOH MOCIIEN0BATENBHOCTH
HMHTEPIpEeTalluu

He wmroctpupyet nznoxenne BrinonHseT NOSCHAIOMINE PUCYHKH U

10 B Xo0ae TeKyHIeﬁ aTTeCTaliuu MOryT OBITH HCIIOIL30BaHbI 6&HHLHO-p€I7[TPIHFOBbI€ 1IKaJbI.




3HAHUHA

MOACHAIONIMMU CXEMaMH, pPUCYHKaAMU U

CXEMbI KOPPEKTHO U ITIOHATHO

puMepamMu
HeBepHo uznaraet u HHTEPIIPETUPYET I'paMOTHO ¥ 1O CYIIECTBY U3IaracT
3HAHUS 3HAHUS

OHCHKa C(I)OpMPIpOBaHHOCTI/I KOMH@TCHHI/Iﬁ I10 TIOKA3aTEII0 «Y MEHUS

Kpurepnit YPpoBEHb OCBOEHUSI M OLICHKA
He 3auteno 3auTeHo
YMenue opranu3oBbiBath, | Jlomyckaet rpyObie onmoku npu | He momyckaer ommbku npu

HTaHUPOBATh U MPOBOJNTE OpraHu3aluy, IIIaHUPOBaHUS U

OpraHu3alvu, IJIaHUpPOBAHHUA U

SKCIIEPUMEHTAIbHBIC NPOBE/IEHAH SKCIIEPUMEHTA IPOBEICHUU IKCIIEPUMEHTA
paboThI

YMeHune npuMeHATh He IIPUMEHSET COBPEMEHHBIX B nonnom o6beme IPUMCHSCT
COBPECMCHHBIC MaTeMaTU4YECKUE MPOrPAMMHBIE COBPCMECHHBIX MaTCMAaTUYCCKUC
MaTeMaTUYECKUE HAKETHI MIPOTrpaMMHBIE MTAKEThI
[IPOrpaMMHBIE ITAKEThI

MathCad, Mapple, Mathlab

Ymenue npoBepsATh | JlomyckaeT rpyOble OMMOKH MpH He nomyckaet ommbOo0K npH peeHnn

pPEeIICHUA U aHAJIN3UPOBATH BBINIOJTHEHUH 33JaHUHA 1 peUICHNU

3a/1a4 ¥ BBIMTOJHEHUH 3aIaHUH.

pe3ybTaThl MPaKTUYECKUX 3a7ad. dopmynupyeT, 000CHOBBIBAET U JIENIACT
He cniocoben copmynmposats 1 BBIBOJIBI 11O paboTam
000CHOBATH BBIBOJBI IO paboTe.
Ymenue Ka4eCTBECHHO He cnocoben kauecTBEeHHOTO [ToHATHO U KOPPEKTHO OPOPMIIIET
0pOpMIIATE  BBITIOJTHEHHUE oopMIITh (TIPE3EHTOBATD) (Ipe3eHTyeT) BHIMOJIHEHHE 3aIaHHIH
3a1laHul BBITIOJIHCHUE 33/1aHUHN

OHCHKa C(I)OpMPIpOBaHHOCTI/I KOMH@TCHHI/Iﬁ 110 nokazatento « HaBbikmy»

Kpurepunit

YPpoBEHb OCBOEHUSI M OLICHKA

He 3aureno

3aureHo

Hagrik pemienus 3amau
JMCIIEPCHOHHOTO,
PETrpECCHOHHOTO,
KOPPEISIIHOHHOTO,
(hakTOpPHOTO aHAIN3a

He BnageeT HaBbIKaMu pelieHUs
3a7a4 AUCTIEPCHOHHOTO,
PETPECCHOHHOTO, KOPPEISLMOHHOTO,
(haKTOPHOTO aHANIN3a, PACCMOTPEHHBIX B
TE4EHHH Kypca

Biazgeer B moiHOM 00BEME
HaBbIKaAMH peI_HeHI/ISI 3a1a4
TUCTIEPCHOHHOTO, PETPECCHOHHOTO,
KOPPEISILIMOHHOTO, (aKTOPHOTO
aHaJm3a, paCCMOTpeHHbIX B TCUCHUHN

Kypca




6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METONYECKOE OBECIIEYEHHUE

6.1. MarepuajJbHO-TEXHHYECKOE 00ecreyeHue

Ne HanmenoBanue criennanbHbIX moMerieHuid 1 | OCHAIEHHOCTh CIEIUAIbHBIX TTOMEIICHUN U
MMOMENICHUH JJISI CAMOCTOSITEIILHOM pabOThI MTOMEIICHHI JJI1 CaMOCTOSITEIHHON paboThI

1 Criernaai3npoBaHHas ayAUTOPUs UTsl TpoBeaeHus | Crienuanu3upoBaHHas MeOelb,
neKIMoHHbBIX 3aHaTnii YK4 305, YK4 312, MYJIBTUMEIUWHBIN TIPOEKTOP ¢ HHTECPAKTUBHOM
YK4 315, YK7 17, YK7 20. mockoi, [TK.

2 CrnenmanmsuposanHas abopatopus CAIIP ms Crenmann3upoBaHHas MeOeITb, KOMITBIOTEPHAS
KYpCOBOT'O M TUTZIOMHOTO MTPOCKTUPOBAHUS TEXHUKA, MOJKITF0UeHHAs K ceTH «HTepHeT» 1
YK4 313, YK4 308, VK7 17 HMMEIOIAsl JOCTYII B DJIEKTPOHHYIO

UHQOPMAITMOHHO-00pa30BaTENLHYIO CPEJTy.
3 UwuraabHbIN 3a)1 OMOIMOTEKH IJIs1 CaMOCTOATENNbHOM | Crieluanu3upoBaHHas MeOesib, KOMITbIOTEPHAS

paboThI TEXHUKA, MOJKITIOUCHHAs K ceTH «HTepHeT» U
HUMEIOIIAst TOCTYI B ONICKTPOHHYIO
UHQOPMAITMOHHO-00pa30BaTENLHYIO CPEJTy.

6.2. JIneH3MOHHOE U CBOOOTHO PACIIPOCTPAHsAEMOE MPOrPaMMHOe oOecredyeHmne

Ne

[lepedeHb TUIIEH3HOHHOTO MPOTPAMMHOIO PeKBHU3HTHI TOATBEPIKAAIOIETO JOKYMEHTA
obecneueHus.

Windows 10 Pro [Mopmucka  Microsoft  Imagine  Premiumid:
6f22ecb4-6882-420b-a39b-afbalace820c. Cpox
neiicreus qo 01.05.2019.

Microsoft Office 2016 Cormamenne NeV6328633. Cpok nelicTBusl 0
31.10.2020

VYueonsrit kommiekt KOMITAC-3D V15 Jlunensuonnoe cornamenne MI[-11-00610 ot
06.12.2011;

1.

6.3. Ilepeyennb y4eOHBIX U31aAHUI U Y4eOHO-METOAMYECKNX MATEPHUAJIOB

IlepeyeHb OCHOBHOM JIMTEPATYPbI
Boiiko A. @., BoponkoBa M. H. Teopusi riaHupoBaHHs M OpraHU3alMs MHOTO(PAKTOPHBIX
AKCIIEPUMEHTOB [DJEKTPOHHBIA pecypc]: yueOHOoe mocoOue HampaBICHHN MarucTpaTrypbl. —
benropon: m3m-eo  BI'TY wum. B. TI. Ilyxoa, 2014. Pexum pocryna:
https://elib.bstu.ru/Reader/Book/2015042216313090700000658858

IlepeyeHb TOMOJHUTEIBLHOM JIUTEPATYPHI

Omcymcmeyem

AR

6.4. IlepeyeHb HHTEPHET PeCcypPCcoB, NPO(eCcCHOHAIBHBIX 023 TaHHBIX,
NH(OPMALMOHHO-CIIPABOYHBIX CHCTEM

https://elib.bstu.ru - snekrponnas 6udauorexka bI'TY um B.I'. [llyxoBa

http://e.lanbook.com — snekTpoHHass OMOINOTEYHAS CHCTEMA H3aTeIhCTBA «JIaHb;
http://www.iprbookshop.ru - anekTponnast Oubiaroreunas cucrema nzaarenbcrsa «IPR-booksy
http://elibrary.rsl.ru — snextponnas 6ubauorexa PI'b;

http://lib.walla./ — mybnu4Has 3neKTpoHHast OMOIMOTEKa;
http://techlibrary.ru — Texuudeckas OHOIHOTEKA;




7. YTBEPKJIEHUE PABOYEN IPOT'PAMMBI"!

PabGouass mporpamma yTtBepxkaeHa Ha 20 /120 y4eOHBIH TOJ

0€e3 U3MEHEHUH / ¢ U3MEHEHUSIMU, JIOTIOTHEHUAMHU >

[TpoTokos Ne 3acenaHus KadeIpol OT « » 20 r.

3aBenyromuii kadeapoi

noamucs, DO

JlupeKxTop UHCTUTYTA

noamics, PO

! 3anonHseTes Kak bl yaeOHBIH IO/ Ha OTHEITBHBIX JUCTAX
12 HyxHo€e motuepkHyTh
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