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1. HEJU OCBOEHUS JTUCIUIIIUHbI
N3yyenne muctmrmummnel «Teopus miIaHUpOBaHUS MHOTO(AKTOPHBIX IKCIEPUMEHTOB B
MaIIMHOCTPOEHUW» HaIlpaBIeHO Ha JocTwkeHue cueayroumx unened OIIOIT  15.04.05
«KOHCTPYKTOPCKO-TEXHOIOTHYECKOE 00ECIIeUCHHE MAIIMHOCTPOUTEILHBIX TIPOU3BOJICTBY:

Kon nenun DopMyIUpOBKa LETU

1 IToAroTOBKa BEBIMYCKHHUKOB K HAYYHO-UCCIE008AMENbCKOU OeamenbHOoCmy B O0IacTH
pa3pabOTKM W SKCIUTyaTalldM MAIIHHOCTPOUTEIBHBIX MPOU3BOJCTB, OOBEKTOB U
TEXHOJIOTUH MallTMHOCTPOCHHUS, ICXO/15 U3 3a]a4 KOHKPETHOT'O UCCIIEA0BAHUS; K HAYYHO-
neoazoeuueckou  OesimelbHOCmU, Pa3pabOTKE METOIUYECKOro  OoOecmeucHUs |
NPUMEHEHUIO COBPEMEHHBIX METO0B ¥ METOIMK MPEIOIaBaHusl.

114 [ToaroroBka BBITYCKHUKOB K MPOU3B00CHEEHHO-MEXHON02UYECKOU OesimelbHOCMU TIPH
BBITIOJTHEHUH TTPOU3BOACTBEHHBIX U MCCIIEIOBATENBCKUX MIPOSKTOB B MPO(ECCHOHATBHOM
00J1acTH, CONPOBOXKACHUIO MX OHM3HEC-IIPOLIECCOB, OCYUECMBIEHUIO OP2AHUZAYUOHHO-
YIpasieH4eckoll 0esamenbHOCmu.

LlenssMmu  ocBoeHUS JTUCHMIUIMHBI (Momynsa) «Teopus IUITaHUPOBaHHS MHOTO(MAKTOPHBIX
3KCHEPUMEHTOB B MAIIMHOCTPOEHUN» SIBIISIIOTCA:

e O00ydyeHHE CTYyJIEHTOB OCHOBaM IUJJAHUPOBaHUS  (U3NYECKUX U  YHCIEHHBIX
JKCIIEPUMEHTOB JIUIsl PEILEHUS UCCIIEIOBATEIbCKUX U KOHCTPYKTOPCKO-TEXHOJIOTUYECKHUX
3azauy,

e 00y4yeHHE CTYJACHTOB HaBbIKaM ITOCTPOECHMSI U HCCIIEIOBAHUS MAaTeMaTU4YECKOW MOJeNn
TEXHOJIOTMYECKOr0 IMpOLECCa B 3aBUCHUMOCTH OT IIOCTAaBJICHHOM 3aJa4d C LEIBI0 €ro
ONTUMU3ALNY;

e (QopmupoBaHHME Yy CTYJIEHTOB HaBBIKOB MHCIIOJb30BAaHUSI COBPEMEHHBIX CHCTEM
KOMITBIOTEPHOM MAaTeMaTUKH Ul pealn3alid MaTeMaTH4eCKOro armapara TEOpHUH
IJIJAHUPOBAHUS JKCIIEPUMEHTA, TIOCTPOEHHOTO HAa COYETAHUMH METOJ0B MaTEMaTU4YECKON
CTaTUCTUKH U METOJOB PELICHUS DKCTPEMAJIbHBIX 3a/1a4;

e BOCIIMTaHUE OTBETCTBEHHOCTH 32 MPOAYKT CBOMX pa3paboToOK.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOIT BO

Huctmmummaa  «Teopust  IaHUPOBaHWUS ~ MHOTO(AKTOPHBIX  JKCIIEPUMEHTOB B
MaITUHOCTPOEHUN» H3y4aeTcss B 1-OM ceMecTpe MOATOTOBKM MAaruCTpPOB IO HaIpPaBICHHUIO
15.04.05 KoHCTPpYKTOPCKO-TEXHOJIOTUYECKOE 00ECTIeUeHNE MAITHHOCTPOUTEIBHBIX MPOU3BO/ICTB
Y OTHOCHUTCS K 00s13aTebHBIM quciuiInHaM BapuatuBHor yacTtu (b1.B.O/1.3).

s ycrenmrHoro u3y4eHus NUCHUIUTMHBI «Teopus TUTaHUPOBAHHS MHOTO(MAKTOPHBIX
OKCIIEPUMEHTOB B MAIIMHOCTPOCHUU» CTYAEHTHI TOJKHBI OBITH 3HAKOMBI C OCHOBHBIMHU
MOJIOKEHUSMHU KypcoB «Bricias maremarukay, «HpopmaTukay.

W3 muctumniniel «Beiciias MaTeMaTHKay CTYIEHT JOJDKEH 3HATh:

° MaTpUYHBIA AHAJIU3;
) BEKTOPHBIN aHAJN3;
° OCHOBBI MAaTEMAaTHUYECKOM CTaTUCTUKU

N3 muctmmuasl «HGOpMaTHKa» CTYIEHT AOJKEH 3HATH:
e  CrocoObl OMUCAHMS U BHJIBI aJITOPUTMOB,
e  CTaHJApTHHIC AITOPUTMBI 0OPAOOTKHM MAacCHUBOB (BBOJI, BHIBOJI MAaCCHBOB, MX COPTHUPOBKA,
HaX0XJICHNE MAaKCUMaIbHBIX 1 MUHUMAJIbHBIX 3HAYCHUH );
®  ANTOPUTMBI BBIYMCJIIECHUA CYMMBI psifia, NMPOM3BEACHUSA pANA, BBIUUCICHUS C 3aJaHHOU
TOYHOCTBIO.



° AJITOPUTMBI OpraHu3alliy UTCPAUOHHBIX BBIYHCIICHUIA.

HI/ICHI/IHHI/IHa ((TGOPI/IH IJIAaHUPOBAHUA MHOFO(l)aKTOpHBIX SKCIICPUMCHTOB B
MAIIMHOCTPOCHUNY SABJISACTCA 4YaCTbIO Oyoka JUCHUIIIMH ITIOCBAIICHHBIX MAaTEMATHUYCCKOMY
MOACIIUPOBAHUIO IIPOHECCOB, CPEACTB M CHUCTEM MAIIMHOCTPOUTCIBHBIX IIPOHU3BOACTB C
HCIIOJIb30BAHUEM COBPCMCHHBIX TEXHOJIOT Uit MPOBCACHHNA HAYYHBIX I/ICCJIGILOBaHI/If/'I.

3. KOMIIETEHIIMU OBYYAIOLETOCSl, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMSA JUCHUITJIMHDBI

[Tocne u3ydyeHus JaHHOW MUCHMILIMHBI CTYIEHT MPUOOpETaeT 3HAHUS, YMEHHS M OIBIT,
cootBercTBytomue pesyiabratam OIIOII nanpasnenus 15.04.05:

P1, P3, P4 (pacumudpoBka pe3ynabraroB oOyuenust npuBoautcs B OIIOIl nanpaienus
15.04.05).

B pe3ynbraTe 0CBOCHUS IUCHUIUIMHBI O0yYarOIUiCs JOIKEH IEMOHCTPUPOBATh
clenyolre pe3yapTaTsl 00ydeHus, cornacyromuecs ¢ hpopmupyeMbiM kommnereHusm OITOIT:

CMOCOOHOCTh TPOBOJWTH AHAIM3 COCTOSHUS M JUHAMHUKH  (YHKIMOHUPOBAHUS
MAalIMHOCTPOUTCIIBHBIX IIPOU3BOJACTB MW HUX 3JBJICMCHTOB C HCIOJB30BAHUCM HALJICKAIUX
COBPECMCHHBLIX MCTOJOB W CPCACTB aHAIM3a, YUaCTBOBATh B pa3pa60TKe MCTOJUK W IpOorpaMm
UCIBITAaHUH I/I3I[eJ'H/II71, OJICMCHTOB  MAalIMHOCTPOHUTCIBHBIX  IMPOU3BOACTB, OCYHICCTBJIATDH
METpPOJIOTHYECKYI0 I[MOBEPKY OCHOBHBIX CPEICTB HM3MEPEHHsl IOKaszaTeleil  KadecTBa
BBIIIYCKaeMO#l MPOMYKIUH, HPOBOJUTH HCCICIOBAHUS TOSBICHUS Opaka B MPOM3BOACTBE U
pa3pabaThIBaTh MEPOIIPHUSTHS 110 €ro coKpaieHuo u ycrpanenuro (I1K-8):

3HAMb. OCHOBBI IIAHUPOBaHUS (PU3UUECKUX M YHCICHHBIX SKCIIEPUMEHTOB JUIS PELICHUS

UCCIIeIOBATEIbCKUX U KOHCTPYKTOPCKO-TEXHOJIOTHYECKHX 33/1a4;

ymemsb. TPUMCHATbL MCTOJAbl IINIAHUPOBAHUA OKCIICPUMCHTA IIPpU ONTHMU3AHU

MHOTO(AKTOPHBIX TEXHOJIOTHYECKUX TTPOIIECCOB;

61ademsb: HABBIKAMH MPUMEHEHUS] COBPEMEHHBIX CHCTEM KOMIIBIOTCPHON MaTeMaTHKH

JUTSL peaii3alii MaTeMaTHYEeCKOTO amiapara TeOPHHU TUIAaHWPOBAHUS SKCIICPUMEHTA.

CIIOCOOHOCTH BBITIOJIHATH KOHTPOJIb 32 MCIBITAHUEM TOTOBBIX M3JENUH, CPEICTBAMHU H
CHCTEMaMH  MaIlIMHOCTPOUTENBHBIX  IPOU3BOJCTB, MOCTYNAIOUIMMU Ha  MPEINPHATHE
MaTepUaIbHBIMH ~ PECypcaMH,  BHEAPCHHEM  COBPEMEHHBIX  TEXHOJOTHH,  METOJIOB
MMPOCKTUPOBAHHA, AaABTOMATHU3AllUM W YIIPABJICHUA MNPOU3BOACTBOM, KHW3HCHHBIM [HUKIOM
MMPOAYKIMU U €€ KaYCCTBOM, OLICHUBATH IMPOU3BOACTBCHHBIC N HCIIPOU3BOACTBCHHBIC 3aTPAThl HA
obecrneuenne kauectsa ([1K-12):

3HAMb. OCHOBHBIC OPraHMU3AI[OHHBIC M MOCTAHOBOYHBIC ACHEKTHI HKCIEPHUMEHTATBHON
paboTHI, MPUEMBI aHANIN3a U 0()OPMIICHHS PE3YIbTATOB UCCICIOBAHHMS;

YMemb. TIPOBOJIUTH ANPHOPHBIA aHAIM3 JOCTYITHOW WH(pOPMAIMH, COCTABIAThH IUIAH U
AQHAJIM3UPOBATh PE3YJIBTAThI AKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUM MTPU OCYIIECTBICHHN KOHTPOIIS
32 UCNBITAHHEM TOTOBBIX W3/EIHUH, CPEICTBAMH W CHCTEMaMH MAallHHOCTPOUTEIBHBIX
IPOU3BO/ICTB;

61ademsb: CTaHAAPTHBIMH M SKCIPECCHBIMH METOJaMH OOpPaOOTKH M CTATHCTHYECKOTO
aHaJIM3a Pe3yIbTaTOB KOHTPOJISI U UCIIBITAHUMA.

CIIOCOOHOCTh ~ TPOBOJMTH  HAay4HBIE  OKCICPHMCHTBI, OLCHHBATH  PE3YJIBTATHI
VICCIICIOBaHNU, CPAaBHUBATh HOBBIC HKCIIEPUMEHTAIbHBIC JaHHBIE C JaHHBIMH HPUHSATHIX
MO[[eJIeﬁ I IPOBCPKU HUX aICKBATHOCTU W IIPHU HCOGXOZ[I/IMOCTI/I npeajaratb USMCHCHUSA JIA
YIIy4dlICHUsA MOI[CJICﬁ, BBIIIOJIHATE MATCMATHYCCKOC MOJACIHMPOBAHHUC MPOLCCCOB, CPCACTB U



CHCTEM MAIIMHOCTPOUTEIbHBIX MPOU3BOJCTB C MCIIOJB30BAaHHUEM COBPEMEHHBIX TEXHOJIOTUI
NPOBE/ICHUS] HAYYHBIX HCCIECIOBAHUHN, pa3pabaThIBaTh TEOPETHUECKHE MOJENIH, MO3BOJISIOIINE
UCCIIEI0BaTh KaueCTBO BBIIIYCKAEMbIX M3/EJINN, TEXHOJOTMYECKHX IIPOLECCOB, CPEACTB U
CHCTEM MAIIMHOCTPOHUTENbHBIX Mpou3BoacTB ([TK-16):

3Hamb: COBPEMEHHblE MH(POPMALMOHHO-U3MEPHUTEIbHbIE U IPOrPaMMHBIE KOMILIEKCHI
JUIE MOZCTHUPOBAHMUA M HUCCIENOBaHHUS (U3NYECKUX MPOIECCOB, MPOTEKAOIUX B CIOXKHBIX
TEXHOJIOTUYECKUX CUCTEMAX;

ymemy: TIPUMEHATH METOAbl MaTEMAaTHYECKOTO MOJEIUPOBAHUSA Il HCCIEIOBAHUS
(GU3MYECKUX MPOLECCOB, IPOTEKAIOIIMX B CIOKHBIX TEXHOJOIMUECKUX CUCTEMAX;

81adems. HABBIKAMH TPUMEHEHHUS COBPEMEHHBIX HH(POPMALMOHHO-U3MEPHUTEIBHBIX WU
IPOrPaMMHBIX KOMIUIEKCOB JJIi MOJEIMPOBAHUSA M MCCIENOBAaHUSA (PU3MUYECKUX IPOLIECCOB,
IPOTEKAIOIIUX B CJIOKHBIX TEXHOJIOTHYECKUX CUCTEMAX.



4. CTPYKTYPA U COAEP KAHUE JUCIUITJIMHBbI

OO01m1ast TpyI0EMKOCTh UCIUTLTHHBI COCTABIISET 5 3a4eTHBIX equaull, 180 gacos.

n/n

Paznen (Tema)
JHMCLUILTAHBL

Cemectp

He,uenﬂ ceMecTpa

Bunbr yueOHoit paboTsl,

BKJTI0Yasi CAMOCTOSITENIbHYIO
paboTy CTyIeHTOB
U TPYJOEMKOCTh (B Hacax)

Jlexmun

IIpaktuueckue

3aHATUSA
JlabopatopHsbie

paboThI
KouTpoabHsie

paboThI

CPC

KIT / Kp

O6bem
y4eOHOoI
paboTsl, ¢
NPUMEHEH
ueM
MHTEPaKTH
BHBIX
METOJIOB

(B yacax /
%)

DopMBbI TEKYLIETO
KOHTPOJIIS
yCIIEBaEMOCTH

(no nedensm
cemecmpa),
¢dopma
IIPOMEXKYTOUHOI
aTTecTaluu

Paznmen 1

OCHOBHBIE OIIPECICHHS.
[MTapametp ontumuzanuu (GyHKIMS
OTKJIMKa), (hakTopsl, TpeboBanus,
npeabsBIsIeMbIE TIPH BBIOOpE
(akTOpOoB U K (DYHKIIUH OTKIIMKA.
[TonnHOMMHAIBHBIE MOJICIIH,
IPUHIHUIIBI BEIOOpa MOJIETIH.

12

2/50%

1.2

[omHBIN aKTOPHBIA SKCIICPUMEHT,
MpaBHJIa MOATOTOBKH MATPHUIIBI
TUTAaHWPOBAHUS TTOJTHOTO
(haKTOpHOTO SKCIEPUMEHTA.

12

2/50%

13

JpoOHBIH (aKTOPHEIA
JKCIIEPUMEHT, MIPABUIIA TOJJTOTOBKH
MAaTpPHIbI IJIAHUPOBAHHUS [TOJTHOTO
(hakTOPHOTO PKCIIEPUMEHTA,
reHEepUPYIOIINE COOTHOLICHUS U
OIIPEICTISIONINE KOHTPACTHI,
CBOMCTBA MaTpulbl MMOJHOTO U
JIpOOHOro (haKTOPHOTO
JKCIIEPUMEHTA.

12

2/50%

Peittunr-
KOHTpOJb Nel

Pasnen 2

BapuaHThI 1y0IIMpoBaHus U
HOPSIOK IIPOBEJCHUS OIBITOB B
IKkcnepuMenTe. [lopsiaok
00paboTKU pe3yIbTaToOB
IKCIIEPHUMEHTA [IPH PAaBHOMEPHOM
JyOJIMPOBAaHHUHU ONBITOB.

12

2/50%

2.2

O06paboTka pe3ysIbTaToB
AKCTIEPUMEHTA NPU
HEpaBHOMEPHOM JTyOJIMpOBaHUN
OIIBITOB.

10

12

2/50%

2.3

O06paboTka pe3yIbTaToOB
SKCIEPUMEHTA MPH OTCYTCTBUHU
JyOJTMPOBAHUS OTBITOB.

11-
12

12

2/50%

Peiitunr-
KOHTpOJH Ne2

Paznea 3

O06paboTka pe3yIbTaToB
JKCIIEPUMEHTA IIPH OTCYTCTBHU
JTyOJIMPOBAHMSI OTIBITOB.

12

2/50%

3.2

ITouck ycnoBHOro ontumyma
(YHKIIMM OTKJINKA METO/I0OM
HEOIPeIeICHHBIX MHOXKUTENEH
Jlarpanxa.

12

2/50%

3.3

MeTo A Bokca-
ONTUMU3ALINU

IIpumenenue
Yuicona JUTSE
(YHKIINY OTKIIMKA.

17-
18

12

2/50%

PeitTunr-
KOHTpOJIb Ne3

HUTOI'O

18

18

108

18/50%

DK3aMeH




Jlexuuu

Tema 1. OcHoBHble omnpenenceaus. I[lapamerp ontumuzanuu (QYHKIUS OTKIMKA),
daxTopsl, TpeOoBaHUs, TpeAbABISEMbIE NpPU BBHIOOpPE (AKTOPOB M K (PYHKIUH OTKIHUKA.
[TonmHOMMHATIBHBIE MOJIEH, IPUHIUIIBI BBIOOPA MOJEIH.

Tema 2. IlomHbld (aKTOPHBIA SKCIIEPHUMEHT, TpaBWIa MOJTOTOBKH MAaTPHIIBI
IUTAHUPOBAHMSI ITOJTHOTO (PaKTOPHOI'O SKCIIEPUMEHTA

Tema 3. JlpoOHBI (AKTOPHBIA HKCHIEPUMEHT, IMpaBHia MOATOTOBKA MAaTPHIIBI
IUIAHUPOBAHMUSI IOJHOTO (PAKTOPHOTO SKCIEPUMEHTA, TIE€HEPUPYIOIIME COOTHOIIEHUS M
OTIpENeNAIONME KOHTPACThl, CBOMCTBa MATPHIBI IOJHOTO U JIpOOHOTO  (HaKTOPHOTO
JKCIIEPUMEHTA

Tema 4. Bapuantsl nyOnupoBaHHUS U TOPSAJOK MPOBEIEHHS OIBITOB B JKCIHEPUMEHTE.
[Topsimox 06paboTKH pPe3ysIbTaTOB HKCIEPUMEHTA P PABHOMEPHOM J1yOJIMPOBAHUH OIBITOB.

Tema 5. OOpaboTka pe3yabTaTOB HKCHEPUMEHTA MPH HEPABHOMEPHOM JyOITMPOBAHUU
OIIBITOB.

Tema 6. OOpabGoTka pe3ynbTaTOB SKCIEPUMEHTa NPU OTCYTCTBUU JyOIMpPOBAaHUS
OIIBITOB.

Tema 7. Ilomck omnTumMyma METOAOM JABWXKEHUS IO TPAaJUEHTy, pacueT KpyToro
BOCXO0>KJICHUS, PEaIN3aL1s MBICICHHBIX OIIBITOB.

Tema 8. Ilouck ycioBHOro onTMMyMmMa (YHKIMHM OTKJIMKA METOJIOM HEONpPEAEIEHHBIX
MHouTenen Jlarpanxa.

Tema 9. Ilpumenenue meroga bokca-YuicoHa Il ONTUMH3ALUU YCIOBUN CIIOKHBIX
MHOI'0()aKTOPHBIX MPOLIECCOB.

IIpakTHyeckue 3aHATHSA

Tema 1. Ilonubiii QaxTopHbIl skcnepumeHT. OnpeneneHue (akTopoB, NapameTpa
onTuMM3alMu (PyHKUMM OTKJIMKA) M COCTaBJICHHME MAaTPHIbl IUIAHUPOBAHUS (AKTOPHOTO
skcniepuMenTa. OOpaboTka pe3ylbTaTOB 3KCIEPHUMEHTa NpPU PaBHOMEPHOM AyOIMpPOBaHUU
OTIBITOB.

Tema 2. [Tonubiit pakTOpHBIN SKCIEpUMEHT. OOpaboTKa pe3yabTaTOB 3KCIIEPUMEHTA NPU
HEPaBHOMEPHOM AYOJIMPOBAHUU OIBITOB.

Tema 3. [TonHblit pakTOpHBIN 3KCIEpUMEHT. OOpaboTKa pe3yabTaTOB 3KCIIEPUMEHTA IPU
OTCYTCTBHUH J1yOJIMPOBaHUS OIIBITOB.

Tema 4. JIpoGHblit hakTOpHBINH 3KcriepuMeHT. OnpezaeneHue GakTopoB, FeHEPUPYIOLIETO
COOTHOILIEHHUS U COCTaBJIEHHE MAaTPULbl IUIAHUPOBAHUS JPOOHOrO (PaKTOPHOTO IKCIIEPUMEHTA.
O06paboTka pe3yabTaTOB 3KCIIEPUMEHTa MPH PABHOMEPHOM JIYOJUPOBAHUU OIBITOB, CPAaBHEHHE
C pe3ynbTataMu 00pabOTKU MPU MOJHOM (PaKTOPHOM IKCIIEPUMEHTE.

Tema 5. Ilpumenenune wmeroma boxkxca-YuicoHa ains ONpENENeHHs ONTHUMAJIbHBIX
MapaMeTpoB PEKYIIETO HHCTPYMEHTA.

Tema 6. Ilouck yciaoBHOro onTUMyMma (DYHKIMHM OTKJIMKAa METOAOM HEONpeaeTIeHHbIX
MHOkUTeNen Jlarpanxka.

Tema 7. Onpenenenue K03(pPUIMEHTOB YpaBHEHUS PETPECCHH IO OPTOTOHAIBHOMY
aHy (aKTOPHOTO OKCIIEPUMEHTA, OIpe/eleHHe aJeKBaTHOCTH MOJEIM U IOCTPOEHUE
MOBEPXHOCTHU OTKJIMKA.

Tema 8. Omnpenenenne KodhOUIIMEHTOB YpaBHEHHSI PETPECCHH TIO poTaTabeIbHOMY
IaHy (aKTOPHOrO SKCIIEPUMEHTa, ONpeAeieHHe aJeKBaTHOCTH MOJEIM M IOCTPOEHHE
MOBEPXHOCTHU OTKJIMKA.

Tema 9. IIpuMeHEHHE CHUMILJIEKCHOTO METOAA PpEUIEHHMs ONTUMHU3ALMOHHBIX 3a7ay
JMHEHHOro MpOrpaMMUPOBaHUs Ul [TOMCKA YCIOBHOTO ONTUMYMa (DYHKIIMU OTKJIMKA.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

OpueHTanus Ha TaKTHYECKUE 00pa30BaTeNbHbIE TEXHOJIOTUH, SIBJIAIONIMECS KOHKPETHBIM
CHocOOOM  JOCTIDKEHHsI Leneld oOpa3oBaHMs B paMKax HAMEUYEHHOM CTpaTerndyeckoi



TexHojoruu. llpu 4YTeHWH JEKUUWA WCIONB3YeTCS METOJ MPOOJIEMHOTO W3JIOKEHUS C
UCIIOJIb30BAHUEM  WHTCPAKTUBHOW  (OpPMBI  MpoBeleHHs 3aHsATHA. [lpu  mpoBeneHUH
71a00paTOPHBIX PabOT MCIONB3YIOTCS MOUCKOBBIA U UCCIIEOBATEILCKAM METOJIBI, B TOM YHUCIIE,
case study.

Hwxe mnpuBoauTcs omnucaHue O0Opa30BaTEIBHBIX TEXHOJOTHHA, 00eCIeYHBAIOIINX
JOCTHDKEHUE TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS JUCHUIUIMHBL Crenuduka covyeTaHwus
METOJIOB ¥ JOPM OpraHU3aHH 00YICHUS OTpaxkaeTcs B MaTpuile (cM. Tabm). [lepeuens MeTo10B
00ydeHust U (HopM OpraHu3ali 00yIeHHUSI MOKET ObITh PACIIUPEH.

Mertoab! u opmsbl opranuzanuu odoyuenus (POO)

P00 JlaGopaTtopHubie
Jlexum CPC

MeToms: paboThI
IT-MeTOIBI
Pabora B xoMaH i€ + +
Case study +
Urpa
MeTo/161 TPOOIEMHOT0 00yUEHUSI. +
OOyueHne Ha OCHOBE OIbITa + +
Omnepexatoniasi caMoCToATEIbHAs paboTa +
IIpoexTHBIN MeTON
ITouckoBEI MeTOT + +
HccnenoBarenbckuii MeTO + +
Hpyrue meTopl

6. OHEHOYHBIE CPEJACTBA JJISA TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTMU,
MPOMEXYTOYHOM ATTECTAILIMU 11O U'TOI'AM OCBOEHUSA
JUCHUIIVIMHBI U YYEBHO-METOJAUYECKOE OBECIIEYEHHUE
CAMOCTOSTEJbHOM PABOTHI CTYJIEHTOB
Bonpocsl 111 pedTHHI-KOHTPOJIsA
Petimune-konmpons Nel
1. Yro Takoe wmaTemaruuyeckas Mojaenb? KakoBbl OCHOBHBIE JTambl MOJYyYEHHS
MaTEMaTHYECKUX MOJENEH?
KaxoBbl Ba moaxo/a K U3y4EHHIO CJIOKHBIX CUCTEM U B YEM UX CYIIHOCTH?
3. Kakue cymecTByloT MoAenu JUIsl ONMCAaHUS CIOXHBIX cucreM? UYrto Takoe
«TIOJIMHOMUAJIbHAS. MOAETIbY?
4. Yto Takoe «IIaHUPOBAHUE IKCIIEPUMEHTA»?

N

5. Kakue xoHuenuuu (MpUHIUIBL) JIEKAT B OCHOBE MaTeEMaTHYECKON TEOPUH IJIAHUPOBAHUS
JKCIIepuMeHTa’?

6. KakoBBI OCHOBHBIC MOHSTHS CJIOXKHBIX CHCTEM, K KOTOPBIM OTHOCHTCS TEXHOJIOTHUECKHUI
npoiiecc?

7. Yro Ha3bIBaETCS IKCIIEPUMEHTOM, KaKkue ObIBAIOT IKCIIEPUMEHTHI?

8. Uro Ha3bIBaeTCs IUIAHUPOBAHUEM dKCIIEpUMEHTA?

9. UYrto oOpasyer IuraH 3KCTIIEPHUMEHTa, YTO HA3bIBACTCS CIIEKTPOM TuIaHa?

10. Yrto Takoe «CUCTEMHBIN aHAIN3» U «CUCTEMHBIC UCCIIETOBAHUS?

11. Yro Takoe «IKCIEPUMEHT)» C HaYYHOW TOYKH 3PEHHS, KaKOBBI OCHOBHBIC IIEJH (3a/1a4N)
JKCIIepuMeHTa’?

12. TTo xakuM OCHOBHBIM MTPHU3HAKAM OCYIIECTBIISETCS KIIACCH(PHUKAIHS YIKCTIEPUMEHTOB?

13. B ueM coCTOHT cTpaTerus NpoBeIeHUsI MHOTO(PAKTOPHOTO SKCIIEpUMEHTa?

14. KakoBa menp pa3pabOTKM W MPUMEHEHHS TEOPUHM MATEeMAaTHYEeCKOTO IUTAaHUPOBAHMS
SKCIEPUMEHTOB?

15.Yem xapaktepusyercss oObeKT wuccienoBanus? Jlaiite ompeneneHue  paxkTopHOMY
IIPOCTPAHCTBY.
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UYrto Takoe perpecCHOHHBIE OJNHOMBI U TJI€ OHU IPUMEHSI0TCA?

Ilepeuncnure ycnoBusi, HEOOXOAUMBIE JUIs ONpeieneHus K03(h(GUIUEHTOB perpeccuu.
UYrto Ha3bIBaeTCS MOJTHBIM (PAKTOPHBIM SKCIEPUMEHTOM?

Kakue BBl 3HaeTe MeTOJbl aKTUBHOIO 3KcliepuMeHTa. Ha3o0BuUTE OCHOBHBIE OTINYMSA
METOJI0B IACCUBHOI'O ¥ aKTUBHOT'O 3KCIIEpUMEHTA?

Kakoii mopszok BbIOOPOB  eHCTByrOIIMX  (akTopoB, 00NacTH  ONpeneneHus
JKcIIepuMeHTa’?

Kakoit uMeroT Buji ypaBHEHHs PErpecCHU MIPU MOJHOM (aKTOPHOM 3KCIIepUMeHTe?

UYro Takoe miaH SKCIepUMeHTa?

dakTopsl U TpeOOBaHUS, IPEAbSBIIAEMbIEC K HUM?

UYro Takoe OTKJIMK WJIN KPUTEPUN ONTUMU3ALNN?

Kakue Buapl mnapaMeTpoB onTuMu3auumu Bbl  3Haere? KakoBbl TpebGoBaHus,
IIpebABISEMBIE K TApAMETPY ONTUMU3ALUU?
Petimune-xonmpono No2

UYro takoe QyHKIHS OTKIMKA, H KAKOB €€ BU]?

UYro Takoe MOBEPXHOCTh OTKJIMKA, KAaKOB €€ IeOMETpHuYecKUil o0pa3, Korjma 4ucio
(akTOpOB paBHO 1BYM?

Yro Takoe OCHOBHOM (HYJIEBOM) ypOBEHb H3ydaeMbIX (PaKTOPOB, KaK OH OIpeensercs?
Kak ocymecTBisieTcsi BBIOOp HHTEPBAIOB BapbUPOBaHUS (PAKTOPOB?

Yro Takoe MaTpulla MJIaHUPOBAHUS, KAKOBHI €€ CBOWCTBA?

Kak ompenensercss 4uciao SKCIEPUMEHTOB, HEOOXOAMMBIX IS pealu3alud BCEX
coueTaHuil ypoBHel GakTopoB?

KakoBbI mpaBuiia mocTpoeHus IJIAaHOB TOJTHOTO (PAKTOPHOTO SKCIIepUMeHTa?

ITo xakoil Qopmyne paccuuThiBalOTCS KO3(QPUUMEHTH ypaBHeHUs perpeccuu? Yro
O3HaYaeT YUCICHHOE 3HaYeHHE K0d((HUIIMEeHTa YpaBHEHHUS PErPECCrU U €ro 3HaK?

Kakoit Bu1 nMeeT MaTemaruyeckas MoJenb Ul IBYX (akTopoB ¢ yderom s¢¢ekra
B3alMOJICHCTBUS?

CBoiicTBa MaTpHIIbI MOJHOTO (PAKTOPHOTO FKCIEPUMEHTA.

[TonHbll (akTOpPHBIA B3KCIEPUMEHT, MpaBWJia MOATOTOBKM MAaTpPHUIbl IUIAHHPOBAHUSA
9KCIIEPUMEHTA.

TpeboBanusi, mpenbsaBiIsieMble IPU BEIOOPE (PAKTOPOB U K PYHKIIMU OTKIIHKA.

Kak mnpousBoguTcs MNOCTpOEHME MATpPUIbl IUIAHUPOBAHUS IOJHOTO (PAKTOPHOTO
9KCIIEPUMEHTA, €€ Ha3HaueHHue?

KakoB nopsiiok pacueTr ko3¢ (pUIMEeHTOB MaTeMaTHYECKON MOAETH?

Kax mpousBoauTcst onpeneneHne 3Ha4uMOCTH K03 HUIIMEHTOB perpeccun?

Yro Takoe MiaaHbl MOJHOrO (PaKTOPHOIO IKCIepUMEHTa 377

[Topsimox 0OpabOTKM pe3yNbTaToOB SKCHEPUMEHTa MPU PABHOMEPHOM AYyOJIHMPOBAHUU
OTIBITOB.

BapuanTts! 1y06nupoBaHus U OPSAJOK MPOBEACHUS ONBITOB B SKCIIEPUMEHTE

O06paboTka pe3yabTaToOB SKCIIEPUMEHTA TPU HEPABHOMEPHOM TyOJIMPOBAHUH OIBITOB.
O06paboTka pe3yabTaToOB 3KCIEPUMEHTA NPU OTCYTCTBUU TyOIMPOBAHUS OIBITOB.

KakoB cy1iecTBeHHbII HEJOCTAaTOK MOJTHOTO (PaKTOPHOTO SKCIIepUMeHTa?

Uro Takoe «IpoOHBIe» PEIINKU, KakoBa UX 3 (PeKTUBHOCTH?

ITocTpoenne MaTpuilbl APOOHOTO (GaKTOPHOTO IKCIIEPUMEHTA, IPOOHbBIE PETTUKU?
Pa3pemaromass cnocoOHOCTh JIpOOHOW  PEMJIMKH, TEHEPUPYIOlee COOTHOIICHUE,
OTIpEAEIAIOIUI KOHTpAcT?

. Kpyroe BocxoxkaeHue no noBepXHOCTH OTKIINKA?

Petimune-xonmpons No3

[louck ycnoBHOoro ontuMyma (YHKUMH OTKJIMKA METOJIOM  HEOMNpPEIesIEHHBIX
MHOXkUTENen Jlarpanxka.

OnuimmuTe miaH HaXx0XKACHUS MOCTPOYHOM TUCTIEPCUU BBIXOAHON BETUYUHBI?

Jl1is 9ero Hy)XHO pacueTHoe 3HaueHue koddduimenta KoxpeHa u kak OH HAXOAUTCS?
Uto Takoe kputepuii CTbIOJIEHTA U TJI€ OH UCTIOJb3yeTCs?



5. Kakum 006pazom npoBOAXTCS MPOBEPKA TMIOTE3bI aAEKBATHOCTH TOIY4aeMOi Moienn?
6. UYewm onpenensiercs F-xpurepuit @uiiepa u Kak ero NpuMeHsI0T?
7. Kakue cymecTByIOT METO/bI U1 COKPALLEHUS YHCIa OIBITOB?
8. B kakux cimydasx 1enaecooOpa3Hee Ucnoyib3oBaTh MeToa bokca-Yuncona?
9. Yto Takoe KOHLENIHS PaHJOMU3ALUHU U B YEM €€ CMBICI?
10. Yro Takoe KOHILEIIHS PeTTUKAINH?
11. KakoB cMBICJI KOHIIETIIUHU TOCIE0BATEIHLHOTO BBIMOTHEHUS IKCIIEPUMEHTA?
12.B  4yeM CyHIHOCTh KOHIIEMIMHU  ONTHMAJIbHOIO  HUCHOJb30BaHUS  «(paKTOPHOTO
npoctpancTBa»? KakoBbl 3Tarbl BEITOJIHEHHS YKCIEPUMEHTAIBHBIX UCCIICI0BAHUI?
13. Kakoii BuJ nuMeeT MaTeMaTuyecKkas MoJieib, Co/iepKalas KBapaTuyHble YICHBI?
14. Yo Takoe KpUTEpUU ONTUMAIBHOCTH IIJIAHOB SKCIIEPUMEHTOB?
15. KakoBo Ha3HauyeHUE MJIAHOB BTOPOTO Mopsiaka?
16. Kakuie moaxo/Ibl CYIIECTBYIOT IPH PEIICHUU ONTUMHU3AINMOHHBIX 3a/1a4?
17. Kakue cyImiecTByIOT METOBI TOMCKa dKkcTpeMyMa? B yem ux cymHocTts?
18. Kak ocymiecTBisieTcsl ONTUMHU3AIMS METOJAOM KOMITIO3UITMOHHOTO IIaHupoBaHus bokca-
VYuncona?
19. B uem coCcTOUT CyTh AUCIIEPCHOHHOTO aHANIN3a?
20. Yro Takoe Aucrnepcusi BOCIPOU3BOAUMOCTH?
21. Kakue XapaKTepHCTUKN PACCUUTHIBAIOTCS MIPH BHITIOJIHEHUH TUCTIEPCHOHHOTO aHainmu3a?
22. Yro ouenuBaetcs kpurepuem Koxpena, u kak oH onpenensercs?
23. Yto oueHuBaet kpurepuii Ouiiepa, 1 Kak OH PacCCUUTHIBACTCS ?
24. Kakum o00pa3oM MPOU3BOJAUTCS HUHTEPIpPETAlUs PE3YJIbTaTOB AKCIEPUMEHTAIbHbBIX
WCCTIEOBAHUM TIPH MOUCKE ONTUMYyMa?
25. O yeM CBUETENbCTBYIOT BEIMUMHBI KOA()(PUIIMEHTOB YpaBHEHHS PETPECCUH U UX 3HAKU?
Bonpocsl k 3k3aMeny
1. Yto takoe mareMaTudeckas Mojeib? KakoBbl OCHOBHBIE ATAlbl MOJTYYSHUS MAaTEMAaTHIECKUX
Mojienei?
2. KakoBblI /1Ba 10/IX0/1a K U3YYEHUIO CIIOKHBIX CUCTEM U B YEM UX CYIIHOCTH?
3. Kakue cymecTByIOT MOJIENH IS ONTUCAHUS CIIOXKHBIX crcTeM? UTO Takoe «IOJTMHOMHUAIIbHAS
MOJENLY?
4. Yro Takoe «IJIaHUPOBAHUE SKCIIEPUMEHTaN?
5. Kakue xoHuenmuu (MpUHIUIBI) JE€KaT B OCHOBE MaTEeMAaTHMUYECKON TEOPUU IIAHUPOBAHUS
JKCIIepUMeHTa’?
6. KakoBbl OCHOBHBIC TOHATHUS CJIOXHBIX CHCTEM, K KOTOPBIM OTHOCHTCS TE€XHOJOTHYECKHIA
nporiecc?
7. Uto Ha3bIBaETCS DKCIEPUMEHTOM, KaKue ObIBAIOT IKCIIEPUMEHTHI?
8. Urto Ha3bIBaeTCS IUIAHUPOBAHHEM DKCTIEPUMEHTA?
9. Yto oOpasyeT miaH KCIepUMEHTa, YTO HA3bIBACTCS CIIEKTPOM ILIaHa?
10. Yto Takoe «CUCTEMHBIA aHAIU3» U «CUCTEMHBIE UCCIIEOBAHUS)?
11. Yro Takoe «IKCIEPUMEHT» C HAYYHOH TOYKH 3PECHHs, KaKOBbI OCHOBHBIC IIENU (3a/1a4M)
JKCIIepUMEHTa?
12. Tlo xakuM OCHOBHBIM MPU3HAKAM OCYIIECTBISECTCS KIACCU(PUKALINS YKCIIEPUMEHTOB?
13. B 4eM cocTOuT cTparerus MpoBeAeHUs MHOTO(GaKTOPHOTO dKCIIepHMEHTa?
14. KakoBa menp pa3pabOTKM ¥ TMPUMEHEHHs TEOPUHM MATEMaTHUYECKOTO IUTAHUPOBAHHUS
AKCIIEPUMEHTOB?
15. Yem xapaktepusyercsi o0O0BeKT wuccinefoBanus? [laiite omnpenenenue (akTopHOMY
MIPOCTPAHCTBY.
16. Uro Takoe perpecCHOHHBIC TTOIUHOMBI U TJI€ OHU MPUMEHSIOTCS?
17. Tlepeuncnute ycnoBUs, HEOOXOIUMBIE JIJIsl onpeieeHUsT KOA(DPHUITUEHTOB perpecCcu.
18. Yto Ha3bpIBaeTCs MOJHBIM (PaKTOPHBIM KCIIEPUMEHTOM?
19. Kakue BBl 3HaeTe MeTONbl AaKTHBHOTO »JKclepuMeHTa. Ha30BUTE OCHOBHBIE OTIWYMS
METO/IOB IMACCUBHOTO M aKTUBHOI'O 3KCIIEPUMEHTA?
20. Kaxoii mopsiiok BEIOOPOB ACUCTBYIOMIMX (PAKTOPOB, 00JIaCTH OMpEIeTICHUS YKCIIEpUMEHTA?



21. Kakoi uMeroT BUl ypaBHEHHS PETPECCHH MPH MTOJTHOM (haKTOPHOM KCIIepUMEHTe?

22. Yto Takoe IuIaH dKCnepuMeHTa?

23. ®axTopsl ¥ TpeOOBaHUS, IPEIbIBIIEMbIC K HUM?

24. Yto Takoe OTKJIHMK WM KPUTEPHI ONITHUMU3AIUN?

25. Kakwue Bupl mapamMeTpoB ONTUMH3AIMUU Bbl 3HaeTe? KakoBbl TpeOOBaHUS, IPEIbIBIsSEMbIE
K [IapaMeTpy ONTUMH3ALMU?

26. Yro takoe (QyHKIHS OTKJIMKA, M KAKOB €€ BU]?

27. Yro Takoe MOBEpXHOCTh OTKJIMKA, KAKOB €€ NreoOMeTpUUYecKHil 00pa3, Korjaa yuciio GakTopoB
paBHO JBYyM?

28. UYto Takoe OCHOBHOM (HYJIEBOW) yPOBEHb H3y4aeMbIX (paKTOPOB, KaK OH ONPEACIIICTCS?

29. Kaxk ocymiecTBiseTcsi BBIOOp MHTEPBAIOB BApbUPOBAHUS (PAKTOPOB?

30. Yro Takoe MaTpula IJIAHUPOBAHUS, KAKOBHI €€ CBOWCTBA?

31. Kak ompenensiercsi YMCI0 SKCIIEPUMEHTOB, HEOOXOAUMBIX JUIs peau3alui BCEX COUCTaHUN
ypoBHE# PaKkTOpoB?

32. KakoBbI mpaBujia MOCTPOCHUS IUIAHOB MOJTHOTO (PaKTOPHOTO YKCIIEPUMEHTA?

33. Ilo kaxoii (hopmysie pacCUMTHIBAIOTCA KOAPPHUIMEHTH! ypaBHeHUs perpeccun? Yo o3Havaer
YHUCIICHHOE 3HaUYeHUE KO3 PUIIMCHTA YpaBHEHUS PETPECCHU U €TO 3HAK?

34. Kakoii BuUJ uMeeT MareMmarudeckas Mojeib Ais ABYX (akTopoB ¢ ydeToMm 3ddekra
B3aUMOJECICTBUA?

35. CaoiicTBa MaTpPULbI IOJHOTO (PaKTOPHOI'O SKCIIEPUMEHTA.

36. IlonHbli (aKTOPHBIA HSKCHEPUMEHT, TIpaBHJa IOATOTOBKH MAaTpPUIBl TUIAHUPOBAHUS
JKCHEPUMEHTA.

37. TpeGoBanusi, MpebsIBIIEMbIe IPU BIOOpE (PAKTOPOB ¥ K (PYHKIMH OTKIIUKA.

38. Kak npou3BOIMTCS TOCTPOCHHWE MATpHUIbl IUIAHUPOBAHUS TMOJHOTO  (aKTOPHOIO
IKCIIEpUMEHTA, €€ Ha3HaueHue?

39. KaxoB nopsaok pacuer k03 puuneHToB MaTeMaTHYeCKOH MoJienu?

40. Kak nmpou3BOJUTCS ONPeIeTCHIE 3HAUUMOCTH KO (DUIIMEHTOB perpeccuu?

41. Yro Takoe miaHbl MOJHOTO (PaKTOPHOTO IKCIIEPpUMEHTA 377

42. Tlopsinok 00paOOTKH pe3yslbTaTOB »JKCIEPUMEHTa TpPHU DPAaBHOMEPHOM JIyOIMpPOBAHUU
OTIBITOB.

43. BapumaHTbl 1yOIMpOBaHUS U TOPSIOK IPOBEIEHHS OTBITOB B AKCTIEPUMEHTE

44. OO6paboTka pe3ysbTaTOB HKCIIEPUMEHTA IIPU HEPABHOMEPHOM JAYOJIUPOBAHUM OIBITOB.

45. OOpaboTKa pe3yabTaTOB SKCIIEPUMEHTA ITPU OTCYTCTBUU AYOJIMPOBAHUS OIIBITOB.

46. KaxoB cymiecTBeHHBIH HEJIOCTATOK MOJHOTO (PaKTOPHOI'O SKCIIEPUMEHTA?

47. Yto Takoe «IpoOHbIE» PEIUINKH, KaKoBa UX 3PPEKTUBHOCTH?

48. Tloctpoenue MaTpuIlsl APOOHOTO (PAaKTOPHOTO IKCIIEPUMEHTA, APOOHBIE PEIUIUKU?

49. Pa3zpemratomasi  CIIOCOOHOCTH ~ IPOOHOW  pEIUIMKH, TeHEPUPYIOIIee COOTHOIIEHHE,
OTIpe eI KOHTpacT?

50. Kpyroe BoCX0XKIE€HHUE 110 TIOBEPXHOCTH OTKIINKA?

51. Tlouck ycnoBHOro onTUMyMa (YHKIMH OTKJIMKA METOJIOM HEONpPEIEeNCHHBIX MHOXKHUTENIEH
Jlarpanxa.

52. OnumuTe MIaH HaXOKJICHUS MOCTPOUYHOM JUCTIEPCUN BBIXOJHON BETUUHUHBI?

53. Jlns "ero Hy)XKHO pacueTHoOe 3HaueHue kodpdunmenta KoxpeHa u kak OH HAXOUTCS?

54. Yro takoe kputepuii CTbIOJIEHTA U Iie OH UCTIOIb3yeTCs?

55. Kakum 00pa3zom npoBOIUTCS MpOBEPKa TMIOTE3bI 3IeKBATHOCTU MOJy4yaeMoi Moieu?

56. Yem ompenensiercst F-kputepuit @uiepa u kak ero npuMeHs0T?

57. Kakwue cymecTByrOT METOIBI JIJIsl COKPAIIICHHS YHCIIa OTBITOB?

58. B kakux cimyyasx enecooOpa3Hee UCIOIb30BaTh MeTol bokca-Yuicona?

59. Yto Takoe KOHIENIUS PaHIOMH3AIMN U B YEM €€ CMBICI?

60. Yro Takoe KOHIENHUS PEIUINKAIIU?

61. KakoB CMBICII KOHLIETIIIUH [TOCIIEI0BATEIBHOIO BBIIIOJIHEHNUS SKCIIEpUMEHTa?

62. B yem cymHOCTh KOHLEMIMH ONTUMAIBHOTO UCIOIB30BAHUS «(DaKTOPHOTO MPOCTPAHCTBA»?
KaxoBBbI 3TaIbl BHIIOJIHEHUS 9KCIIEPUMEHTAIIBHBIX UCCIEAOBAHNN?



63. Kakoii Bux umeer MmaremaTuyeckasi MOJieNb, CoJepKaliasi KBaJpaTuIHbIe YICHbI?
64. Uto Takoe KpUTEPUH ONTHUMAJILHOCTH IJIAHOB SKCIIEPUMEHTOB?
65. KakoBo Ha3HaueHHUE TUIAHOB BTOPOTO MOpsiAKa?
66. Kakue moaxo/pl CylIeCTBYIOT IPU PEUICHUH ONTUMH3AIMOHHBIX 3a1a4?
67. Kakue cymiecTByOT METO/IbI IIOMCKA YKCTpemyMa? B ueM ux CymHoCTh?
68. Kak ocymiecTBisieTcs ONTUMHU3ALUsA METOAOM KOMIIO3WLMOHHOIO IJIaHHpoBaHUs bokca-
VYuncona?
69. B ueM cocTOUT CyTh IUCIIEPCUOHHOTO aHamu3a’?
70. Yro Takoe aucriepcus BOCIPOU3BOAUMOCTH?
71. Kakue xapakTepUCTUKH PACCUUTHIBAIOTCS MPHU BHIMOIHEHUH TUCTIEPCUOHHOTO aHAIN3a?
72. Yro onenuBaetcs kputeprueMm Koxpena, 1 kak OH onpezenseTcs?
73. UYro ouenuBaeT kputepuii duiepa, 1 Kak OH PaCCUUTHIBACTCS?
74. Kakum 00pa3oM TpPOM3BOIUTCS HMHTEPIPETALUsl Pe3ylIbTaTOB AKCIEPUMEHTAIBHBIX
WCCJICIOBAHUM MIPH MMOUCKE ONTUMYyMa?
75. O 4eMm CBHIETENBCTBYIOT BEIMYMHBI KOA((DUIIMEHTOB YpaBHEHHS PETPECCHH U UX 3HAKHU?
3aaum K 3K3aMeHy
1. Ucnone3ys  kputepuit  CTbIOJEHTa  INPOBEPUTh  CTATUCTUYECKYI0  3HAYUMOCTh
KO3 (D PHUITMEHTOB perpecCcuu:
Y = 4,458 + 0,161x; + 0,151x, - 0,006 X3 + 0,024 X4,
Hucnepcust mapamMeTpa ONTUMHU3AIIH Sy2 =0,124.
UYwucno onbIToB B MaTpulle miianupoBanus N = 8.
Yucno napaijienbHbIX OMBITOB N = 2.
2. Hcnons3ys xpurepuit @uiiepa NpoBEPUTH aIEKBATHOCTh MOJIEIIN:
Y =83,1+20x; + 11,9, — 5,1 X3— 9,4 X4,
Bce ko3 hUnMeHTs CTaTHCTHYECKH 3HAYUMBI.
Jucnepcus napamerpa ONTUMHU3ALUH Sy2 = 4 nipu yncie creneneit ceobosl f = 2.
Marpuia niiaHupOBaHU

Ne ombiTa [Topsnox Xo X1 Xp X3 X4 y
peanuzanuu

1 4 + + + + 100
2 3 + - + + - 81
3 8 + + - + - 95
4 5 + - - + + 36
5 7 + + + - - 130
6 2 + - + - + 69
7 1 n + - - + 90
8 6 + - - - - 64

3. Ilnan 9KCIICPUMCHTA, €T0 IIATUKPAaTHAA peajin3alus NpcACTaBJICHA B Ta6JII/II_IC.

HOMEp

CTPOKH Iuxosr Z1|Zo||1Z3l| Z4 || Z5 || Z6 Z; Pesynbrarsl, kOM

9 el el e AR AEA

]II@[ -+ 1 - lnalli05][13.8][140( 121
-IIIEIIIDDI - |- L+ ][+ [[28.2][27.4][15,2][16,8][19.2]
[ 3 el 0+ 0=+ J[20.8][ 93 J[11.6][121][ 9.8 ]
[ el 0010 - [288][29.6][22.0][22.8][20.7]
[ 5 Islell]BIal- -0+ |[12.9][12,8][13,6][15,2][14,0]
6 125|512+ ][]0+l [12.0][11.6][142][13.4][125]
I A |3 e [ [15.1][14.8][16.8][18,1][17,0]
[ ]Il 1+ 1[235][11.9][143][27,0][16.2]

Haiitu koapuumenTs! perpeccuu 1 ONpeaeaTuTb UX 3HAYUMOCTb.

]
1
+

1
+

+

+




4, CocTaBUTh MAaTPHUIIBI TTOJTYPETUTAKH 2% s OTIPENIEIIAIONMNX KOHTPACTOB
1=X1 X2 X3 X4 1=X1 X2 X

5. W3 nucra muiomaneio 4@ M3roTOBUTH MapajuIeTenuie]l, UMEIOIINA HanOOIbIITHI 00BhEeM.
OnpenenuThs JIMHY, BBICOTY W IIMPUHY MapajuieieNuIieia MMOUCKOM YCIOBHOTO ONTHMYyMa

(YHKIINU METOJIOM HEOIpeIeIeHHBIX MHOKUTeNEH Jlarpanxa.

6. [Inan skcriepuMeHTa MPEACTABIEH B TaOJIULIE.

ManI/H_Ia IMJIAHUPOBAHUA U PC3YJIbTATLI OILITOB

Ne ombrTa Xo X1 X2 X3 X4 X5 Y, MUH
1 + - - - + - 34,7
2 + + - - - + 29,8
3 + - + - - + 42,5
4 + + + - + - 39,2
5 + - - + + + 35,5
6 T T ;i + - - 16,7
7 + - + + - - 31,0
8 + + + + + + 39,5
No ombITa B IEHTpE T1aHA Yu
1 33,1
2 33,5
3 34,0
4 33,8

Haiiti k03 puirieHTsI perpeccuu 1 ONpeeIuTh UX 3HAUUMOCTb.

7. IInan OKCIICPUMCHTA MPEACTABIICH B Ta6J'II/II_[e.

ManI/II_[a IJIAHUPOBAHUA U PE3YJIbTATEHI OIILITOB

Ne ombiTa Xo X1 Xp X3 X4 Xsg Y, MUH
1 + - - - + - 34,7
2 + + - - - + 29,8
3 + - + - - + 42,5
4 + + + - + - 39,2
5 + - - + + + 35,5
6 T + - + - - 16,7
7 n N T + - - 31,0
8 + + + + + + 39,5
Ne ombiTa B LIEHTpE IJIaHa Y,
1 33,1
2 33,5
3 34,0
4 33,8

YpaBHEHHE pErpeccuy UMEET BUIL:

Y=33,625-2,3x1+4,45X2-2,925X3+3,625X4+3,225Xs,

[TpoBepuTh aieKBaTHOCTh MOJIENH 110 KpuTeputo duiepa.

8. Monens:

Y =83,1+20X;+11,9%, — 5,1 X3—9,4 X4
OHpCI[eJ'II/ITL 3HAYCHUA (baKTOpOB X1 X2 X3 Ha TNEPBLIX TPEX MIarax Kpyroro BOCXOXKICHHA.

Br1O6pannslii mar ABrkeHus 1uist paxrtopa X2 A = 10.

YpoBHM U UHTEPBaJIbl BApbUPOBAHUS (AKTOPOB

HaumenoBanue DakTophl

X1 X, X3 X4
OCHOBHOW yPOBEHb 0,40 840 60 -
MHTepBan BappUPOBaHUS 0,15 100 60 -
Bepxuuii ypoBeHb (+) 0,55 940 120 I'paduTOBBIN TUTEITH
Hixauii ypoBeHb (-) 0,25 740 0 IITamMOTHBIH TUTETH




CopepxxaHnue caMOCTOATEJbHOM PadOTHI CTYACHTOB MO JUCHHUIINHE
[lepeuenp Hay4yHbIX IPOOJIEM U HANIPaBJICHUH HAyYHBIX UCCIICAOBAHUIM:
BrisBiienue TOMUHUPYIOMIKX (PAKTOPOB C MMOMOIIBIO METO/Ia PAHTOBOM KOPPEIIALINY,;
[TpumeHenne oqHO()AKTOPHOTO AUCIIEPCUOHHOTO aHAJIN3a IS BBIABICHUS (DaKTOPOB,
OKa3bIBAOLINX BIMAHUE Ha QYHKLNIO OTKIIMKA,;
MeTox cBepXHaCHIIIEHHBIX IJIAHOB JIJIS BBISIBJICHUS JOMHUHHUPYIOIINX (aKTOPOB.
Tembl, BBIHOCMBIE HAa CAMOCTOSATEIbHYIO TPOPabOTKY:
OPTOrOHaJIbHBIE TUIaHbl (PAKTOPHOI'O SKCIIEPUMEHTA,;
ornpeneneHue Kod(p(UIMEHTOB YpPaBHEHMs PErpecCMM I[P OPTOTOHAIBHOM IIJIaHe
(akTOPHOrO 3KCIIEpUMEHTa
ONpe/IC/ICHUE AaJEKBATHOCTH MOJEIU M IIOCTPOCHHE IIOBEPXHOCTU OTKIUKA IIpH
OpPTOTOHAJIBHOM IUTaHe (PAKTOPHOTO SKCIIEPUMEHTA
poraTalesbHble IU1aHbl (PaKTOPHOIO SKCIIEPUMEHTA;
ompeznenaeHue Kod(pQUIMEHTOB ypaBHEHHS PErpeccMd IpHU poTaTadeNbHOM IIIaHE
(aKTOPHOI0 IKCIEPUMEHTA
OIlpeJieJIeHUe aJEKBaTHOCTH MOJEIM U IOCTPOEHUE MOBEPXHOCTH OTKJIMKA IpU
poraTaGesbHOM IU1aHe (aKTOPHOI'O 3KCIIEPUMEHTA
MIPUMEHEHUE CUMIUIEKCHOIO METOJa PEeUIeHHMs] ONTUMH3ALUOHHBIX 33Ja4 JIMHEHHOIo
IPOTPaMMHUPOBAHUS JUISI TOUCKA YCIOBHOTO ONITUMYMa (DYHKIIMU OTKJIMKA.

7. VUEBHO-METOJIWYECKOE U TH®OPMALIMOHHOE OBECIIEYEHHUE
JUCHMUILIAHBI

a) OCHOBHasI TuTepaTypa (3NMEeKTPOHHO-OnbnoTeunas cucrema Binl'Y):

1.

2.

3.

4.

Bopo6séB A.JIL. IlnanupoBanue 1 opraHu3anus IKCIEPUMEHTa B YIIPaBICHUH Ka4eCTBOM
[DnexTpoHHBIN pecypc]: yuebHoe mocobue/ Bopoodnér A.JIL., Jlrobumor M.U., Kockix
JI.A.— DnekTpoH. TekcToBble JaHHble.— OpeHOypr: OpeHOyprckuil rocy1apcTBEHHbIN
YHUBEPCUTET, 9bC ACB, 2014.— 344 cC— Pexxum JOCTyIa:
http://www.iprbookshop.ru/33648.

Koctun B.H. Teopus skcniepumenta [DnekTpoHHBIN pecypc]: yuedHoe nocodue/ Koctun
B.H., Ilannue B.B.— OnexktpoH. TekcroBble AaHHbIe.— OpeHOypr: OpeHOyprckuit
rocynapctBeHHblil  yHuBepcuter, ObC ACB, 2013.— 209 c.— Pexum pocryna:
http://www.iprbookshop.ru/30132.

CratucTudeckue MeToJibl 00pabOTKU 3KCIEPUMEHTANBHBIX JTAHHBIX C HUCIOJIb30BAHUEM
nakera MathCad: Yue6noe nocooue/d.M.Kapmanos, B.A.OctpeiikoBckuii - M.: KYPC,
HUL] UHOPA-M, 2015. - 208 c.: 60x90 1/16 (O6noxka) ISBN 978-5-905554-96-4,
http://znanium.com/catalog.php?bookinfo=508241.

[TomoB A.A. OnTumanbHOE IJIAHUPOBAHUE SKCIEPUMEHTa B 33Jayax CTPYKTYpPHOU M
napamMeTpruIecKol UACHTU(UKAIIUU MOJEIe MHOTO(AKTOPHBIX CUCTEM [DIEKTPOHHBIN
pecypc]: moHorpadus/ [TomoB A.A.— DNEeKTpOH. TEKCTOBbIe NaHHbIe.— HoBocuOUpCK:
HoBocuOupckmii rocynapcTBeHHBINH TexHUYecKnid yHuBepcuteT, 2013.— 296 c.—
Pexum noctyna: http:// www.iprbookshop.ru/45413.

0) MomOJHUTEBHAS TUTEPATypa (IIEKTPOHHO-OnOMHoTeuHas cucrema Bial'Y):

1.

2.

boiiko A.®. Teopust miaaHUPOBAHUS MHOTO(PAKTOPHBIX SKCIIEPHUMEHTOB [DJIEKTPOHHBIN
pecypc]: yuedHoe mocobue/ boiiko A.®D., BoponkoBa M.H.— DnekTpoH. TEKCTOBBIC
nanHsle.— benropoa: benropoackuii rocyapCTBEHHBIM TEXHOJIOTUYECKUN YHUBEPCUTET
um. B.I. Iyxoa, DBC ACB, 2013.— 73 <c¢— Pexum gocryna:
http://www.iprbookshop.ru/28403.

[InanupoBanue W opraHu3alUs SKCHEPUMEHTA [DIEKTPOHHBIA pecypc|: METOIMYECKUE
YKa3aHUS K MPAKTHYECKUM 3aHATHSAM Uil CTYICHTOB, O0YYarOMIMXCs 10 HAMPABICHHIO
noarotoBku 221700 «CranmapTu3anius W METPOJIOTHs — OJIEKTPOH. TEKCTOBBIC
naHHble.— M.: MOCKOBCKUI rOCy1apCTBEHHBIN CTPOUTENbHBIN yHUBEpcUTeT, Al [Tu Op
Memua, ObC ACB, 2014.— 83 ¢c.— Pexum mocryma: http://www.iprbookshop.ru/25512.



http://www.iprbookshop.ru/33648
http://www.iprbookshop.ru/30132
http://znanium.com/catalog.php?bookinfo=508241
http://www.iprbookshop.ru/28403
http://www.iprbookshop.ru/25512

3. IlnanmpoBaHWe W OpraHu3alvs SKCIEPUMEHTa [DIEKTPOHHBIN pecypc|: METOIUYECKHe
ykazanusi/ — OnekTpoH. TekcroBble naHHble.— CII0.: Cankrt-IleTepOyprekuit
rOCY/IapCTBEHHBIN apXUTEKTYpPHO-CTpOUTENbHbIN yHUBepcuteT, DbC ACB, 2014.— 55
¢.— Pexwum nocryna: http://www.iprbookshop.ru/30012.

4. Tlopce E.I'. Opranuzaiusa U IJIaHUPOBAHHUE HKCIIEPUMEHTOB [DJIEKTPOHHBIN pecypc]:
yaeOHoe mocobue/ IlopceB E.I'— DmekTpoH. TekcToBbIe aaHHBIe.— HoBocuOUpCK:
HoBocubupckuii rocymapcTBeHHBIH TexHW4eckuid yHuBepcureT, 2010.— 155 c.—
Pexxum moctyma: http://www.iprbookshop.ru/45415.

5. T'yces B.I'. Teopust u mpakTHKa IUIAHUPOBAHUS MHOTO()AKTOPHBIX 3KCIIEPHMEHTOB :
[yaeOHOEe TocoOue 1Mo u3ydeHus Kypca Jyisi MaructpanToB U acnupaHToB] / B.I'. T'yces

Brnagumupckuit  rocymapctBeHHbli  yHuBepcuter  (Bal'Y). —  Buagumup:
[ Bmagumupckuii rocynapctBennbii yauepeutet (Bal'Y)], 2008. — 121 c.: ui., Tabn. —
(IlpuopureTHple  HamuOHaNbHbIE  TpoekThl,  OOpazoBanue)  (MHHOBanMOHHAS

oOpa3oBatenpHas nporpamma, IIpoekT 2: uHIUBUAYyalbHas TPACKTOPHs OOYy4YeHUS U
KagecTBO  oOpasoBanus. llemb:  opueHTHpoBaHHO€ Ha  TpeOOBaHUS  pBIHKA
00pa30BaTeNbHBIX YCIYT, YAydlIeHHEe KayecTBa IMOJTOTOBKM M MEPenoJroTOBKH
cnenuanucton). — bubnuorp.: c. 119.

B) Internet—pecypcsr:

http://miel.tusur.ru/files/method/Muhachev%20-%20PiORE(theory).pdf
http://vunivere.ru/work19110
http://portal.tpu.ru/departments/kafedra/iksu/ucheb_rabota/literatura/special/Tab/KonspPExp.pdf
http://cm.ilc.edu.ru/assets/files/open_access/L.A._Slavytskii_-
_Osnovi_registracii_dannih_i_planirovaniya_eksperimenta.pdf
http://www.kafedra-aoi.ru/folder/L090MTPJE_lekcii.pdf

quﬁﬂo-MeTozmquKue H3JaHUA

1. VBanuenko A.b. MeTtoauueckue yka3aHMsl K MPaKTHUECKUM paboTaM MO AUCLMILIMHE
«Teopust TUIaHUPOBAHHUST MHOTO(GAKTOPHBIX SKCIEPHUMEHTOB B MALIMHOCTPOCHUU» JUIS
ctyneHtoB HarpaieHus 15.04.05 [DnextponHblii pecypc] / coct. MBanuenko A.b.;
Bnan. roc. ya-r. TMC - Bnagumup, 2016. - Jloctyn u3 koprnoparuBHoi cetu Bal'V. -
Pesxxum noctyna: http://cs.cdo.vlsu.ru/

2. VBanuenko A.b. Meromudeckne peKOMEHJANMU K BBHITOJIHEHUIO CaMOCTOSATEIBHOM
paboThl 1Mo JucHMIIMHE «TeopHs MIaHUPOBAHUS MHOTO(PAKTOPHBIX IKCIEPUMEHTOB B
MaIIMHOCTPOEHUW» JJsl CTyJAeHTOB HampasiieHuss 15.04.05 [DnexktpoHHbIH pecypc]
/ coct. UBanuenko A.B.; Bmax. roc. yu-tr. TMC - Bmagumup, 2016. - Hdoctyn wu3
KopriopatuBHoit cetn Bil'Y. - Pexxum noctyna: http://cs.cdo.visu.ru/

3. HBanuenko A.b. OueHounsle cpeacTBa Mo JucHMIUiMHe «Teopus mIIaHUPOBAHUS
MHOTO(aKTOPHBIX SKCIIEPUMEHTOB B MAIIMHOCTPOCHHUM» JJIsl CTYJEHTOB HAalpaBICHUS
15.04.05 [DOnexrponnsiii pecypc] / coct. MBanuenko A.b.; Bnag. roc. yu-r. TMC -
Bmagumup, 2016. - [loctyn w3 kopmnopatuBHOM cetn Bnal'Y. - Pexum pocryna:
http://cs.cdo.visu.ru/

IIepeuyensb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKALMOHHOU ceTu «AHTEepHETY,
HCOﬁXO}II/IMle AJIF OCBOCHUSA JUCHUIIJIMHBI

1) [Mopran HenTtp nucranmuonHoro ooy4denust Bnl'Y [snexTponHsiii pecype] / - Pexum mocryna:
http://cs.cdo.visu.ru/

2) Paznen odumnmansHoro caiita Bnl'Y, conepkamuii onrcanue o0pa3oBaTEIbHOM MPOTPaMMBbl
[anexkTpoHHBIN pecypc] / - Pexum noctyna: OOpaszoBarenbHas mporpamma OOpa3oBarenbHast
nporpamma 15.04.05 «KoHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00ECTICUCHHE MaTHHOCTPOUTEIBHBIX
npowusBoacTsy http://op.visu.ru/index.php?id=56
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8. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUIIIMHBI

1. Cynepkommprotep «CKNU® MOHOMAX» npousBoaurensHocTeio 4,7 T-Diorc.

2. Yerplpe KOMIBIOTEPHBIX KJacca, OOECIEYMBAIOIIUE CBS3b C CYINEPKOMIIBIOTEPOM
«CKN® MOHOMAX».

3. JluneH3noOHHOE MNpOrpaMMHOE oOecrieueHre: Maremaruueckue makersl Mathcad,
MATLAB.
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