MunuctepcTBo obpasoBanus u Haykn Poccniickoit ®enepaunn
denepanbHOE roCy JapCTBEHHOE OI0KETHOE 00Pa30BATENbHOE YUPEKIEHHE
BBICLIEr0 0OPa30BaHUs
«BAaIMMUPCKHI TOCYAAPCTBEHHbIN YHHBEPCHTET
umenn Aaekcanapa I'puropsesuya u Hukonas I'puropbesuda CTosieToBbix»

(Baly) s

VTBEPAJIAIO
“Tep ‘ MPOPEKTOP MO HAYHHOH
abore

“;f»l«/ rrrr —  B.I Ilpokowes

Lé¢ 201/ T

papeKTop,

PABOYAS ITPOI'PAMMA IUCHUTIIMHDBI

«Teopust 1 MeT010JI0IUl IKCIIEPUMEHTA/IbHbIX UCCJICT0BAHU I

Hanpasaenune noaroroskn: 11.06.01 DinekTpoHiKa, paAHOTEXHHKA U CHCTEMbL CBA3H

HanpasjaenHocts (Mpoduiib) noAroToBku: «PaioTeXHNKa, B TOM YHC/IE CHCTEMbI 1
YCTPOMCTBA TEJEBUIACHUS»

Yposennb Bbiciero odpasosanus: [101rotoska KaapoB BeiCiIe KBaJpUKaLUK

Keaanduxauus sbinyckunxa «Mcenenosarenn. [lpenojgaBarenb-uccie1oBaTeib»

dopma 00yueHMsi: 3204Has

dopma
. Tpynoem- | Jlek- | Ilpaxtua. | Jlabopar. CPA. | npomesyroutioro
o KOCTb 3a4. | LHH, 3aHATHS, paboThl,
en,vac uac 4ac yac "2, i
S . i : ‘ (pK3./3a4€er)
| 2/72 8 - 4 60 3auer
Hroro 2/72 8 - 4 60 3auer

r. Bnanumup 2015




1. LEJIU OCBOEHMS JINCUMILIMHBI

LlensamMn  ocBOEHMs  AMCUMTIMHBI «Teopuss u  metononorus skcriepumenTanbHbIX
HCCIIEI0OBAHUIT SIBISETCA:

- (opmupoBaHHe y acmupaHTOB 3HAHMIT NPAKTUYECKOTO OIbITa B HCIOJb30BAHNH
COBPEMEHHBIX METO/IOB MPOBEACHHMS IKCTIEPUMEHTANLHBIX HAYYHbIX MCCJIEI0BAHMIA,

- 00yueHHe acnupaHToB OCHOBaM MJIAHUPOBAHMST MHOTO(MAKTOPHBIX YKCTIEPHMEHTOB /115l
PELICHNS HCCICN0BATENLCKUX M KOHCTPYKTOPCKO-TEXHOJIOTHYECKHX 3212

- (hopmMupOBaHHE  HABLIKOB  MOCTPOEHMS I MCCIEI0BAHUSA  MHOTO(AKTOPHBIX
IKCIICPUMEHTANILHBIX  MOJZIENICH TEXHOJNIOTHYECKHX MPOLIECCOB, YCTPOHCTB M ONTHUMM3ALMH MX

GyHKUHOHUPOBAHMS.
2. MECTO ITUCHMUIIJIUHBI

Hucuurnna « Teopus u meroposorus IKCMEPUMEHTAJIbHBIX UCCAEA0BAHUIY OTHOCHUTCS K
HHKy aCUpaHTypa (ypoBEHb NOATOTOBKH KaAPOB BbICLIEH kBannpukaunn, nuaexe 51.B.0J12).

Hucunnnnua ssnsierca oazoeon nus (bopmMHpOBaHKs 1 MOCEAYIOLEro MCHOMb30BAHIS B
Hay4HOI paboTe acnHpaHTOB COBPEMEHHOIi METO0JIONMH YKCIEPUMEHTAIbHbIX HCCIEI0BAHMII.

Hist yenemnoro usydenns qucLunanHbl aCIUPAHTbI AOJIXKHbBI 3HATh OCHOBHbIE MOJIOKEHUs
Taknx Hayk, kak «Hupopmaruka», «KoMnbioTepHble TexHomornmy M BJIAIETh COBPEMEHHbBIMII
HIPOTPAMMHBIMI TPOAYKTAMH B 00J1aCTH CTATHCTIYECKOI 0OPabOTKH 1aHHbIX.

Hucunnnuna «Teopus n metomosorus SKCNEPUMEHTAIbHBIX UCCIENOBAHUIY SBIACTCS
HaCThlO  OJIOKAa IMCLMIUIMH, TMOCBSIEHHbBIX MaTeMaTHYECKOMY MOJAEIHPOBAHHIO TMPOLECCOR.
CPCACTB H CHCTEM PAAHOTEXHHYECKHX MPOU3BOACTB C HCIOIb30BAHUEM COBPEMEHHBIX TEXHOJIOHIT

HaYYHbIX YKCIePUMEHTAaJIbHbIX HUceaenoBaHN.



3. KOMIIETEHUUH OBYYAIOILET OCsl, POPMUPYEMBIE B PE3YJIbTATE
OCBOEHUS INCHUILJINHBI (MO YJIsT)

B pesymbrate ocBoeHMS mucuMMIMHbI O0yvaroWmiics  noJKeH J€EMOHCTPUPOBATL
pe3yJbTaThl 00Pa30BaAHUS, ONHCAHHBIE HIKE.

[Mocne usyyenns nucuunamnel ACIMUPAHT J0JKEH

3HATD!

- COBPEMEHHbIC METO/bl JKCHEPUMEHTAJbHBIX Hay4HbIX HCCIEAOBAHUI MPOLECCOB,
YCTPOMHCTB, YCTAaHOBOK W SIBJICHHIL, MPOTEKAOINX B TEXHOJOMMYECKUX W PAAMOTEXHHYECKU X
cUcTemax;

= METOMKY MPOBEAEHMs OJHO(DAKTOPHBIX 1 MHOTO(aKTOPHBIX IKCMEPUMEHTOB M UETKO
TPEACTABIIATD, B KAKHX CIy4asiX ClAeayeT UCNOJb30BaTh TOT MIH HHOM OKCIEPUMEHT;

YMeThb:

- HaXOIWTh NMOHCK ONTHMAJIbHBIX PELIEHMI MPU CO3JAHUM HOBBIX M3IENHUI, MPOLECCOB,
YCTPOHCTB, CHCTEM, TEXHONOTMIT M X SJICMEHTOB, CPEACTB M CHCTEM TEXHHYECKOIO I
TEXHOJIOTUHECKOrO 00ECTeUeHUst ¢ y4eTOM TPeOOBAHMI KAY€CTBA, HAMEKHOCTH U CTOMMOCTH, a
TAKKe CPOKOB UCHOJHEHUS

BJ1A/1€Th’

- BbIOOPOM HE3aBUCHMBIX dakropos, napamerpos ONTUMH3ALMH, Pa3padOTKOI MjaHa
MHOTO(aKTOPHOrO 9KCIIEPUMEHTA;

- Peann3alnen MaTpULbl MIAHUPOBAH s MHOTO(aKTOPHOro IKCIIEPUMEHTA,

- METOIMKOIi CTaTHCTHYECKOIT 00pabOTKHM pesysbTaTos MHOTrO(aKTOPHOIO HKCIIEPUMEHTA,

METOMKO rpauyeckoro nocTpoeHus IKCMEPUMEHTATBHBIX MHOTO(DAKTOPHBIX MOAEEH:

METOINKOMH ONTUMHU3ALIUK HCCIENYEMOTO 00bEKTA HIH npouecca;

- METOMHMKOIl  pa3pabOTKH HAayYHO-060CHOBAHHBIX PEKOMEHIAUMIT 1O  yIpaBieHHIo
HCCIICAYEMbIM TIPOLIECCOM, YCTPOICTBOM, CHCTEMOI, € LEbI0 06ECHeUeH s X ONTHMATLHONO
pyHKUHOHUpOBAHMSI.

ITO 03HAYAET, YTO ACTMPAHT, M3yYUBLINH  aucuMmiandy «Teopus u  MeTomonoris
SKCIEPUMEHTAJIbHBIX UCCEA0BAHUIT, N0JKEH oﬁ.nazmT_b CJAEAYHIHMMH KOMIEeTeHIHAMHU'

- CHOCOOHOCTBIO HAYy4YHO-000CHOBAHHO OLICHIBATH peweHust B 061acTi MHOro(akTopHOro
IKCIIEPHUMEHTANILHOTO  MCCJIEA0BAHUA OOOPYNOBAHHSA, YCTPOHCTB, TEXHOIOIHYECKHX 11 OPYTruX
cucrem (OITK-1);

- CNocOOHOCTh K Pa3paboTKe HOBBIX METONOB HCCJIENOBAHHS U UX NPUMEHEHHUIO B
CaMOCTOATE/IbHON  NPO(PECCHOHANBHON HAYYHO-HMCCIEn0BATENbCKO ACATENILHOCTH B 00jacTu

MPO(ecCHOHANBLHON AEATEILHOCTH (OIIK-3).



4. CTPYKTYPA U COJAEP)KAHUE JUCHUITJIMHBI (MOAYJIS)
OO01wast Tpy10eMKOCTh AMCLIMIUIMHBI COCTABJISIET 2 3a4€THbIE €IMHULIbL, 72 Haca.
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3. OBPA'SOBATEJH)HB[E TEXHOJIOI'MH

B nipouecce 0Oyuenns ucnonb3yrores cienytoune Gopmel 06pa3oBaTeIbHbIX TEXHOTOTHIT"

- P YTEHNH JIEKLMI HCTIONB3YeTCs NPOOIEMHBII METOJ, B PE3yJIbTaTe Y4ero o0y4aroLHecs
3HAKOMATCA ¢ MpoOneMaMi  MOCTPOEHHUSl M MPAKTHYECKON peayn3aluy  MHOropakToOpHOIo
IKCICPUMEHTA U MOTYT OLEHHMTb abTEPHATHUBHbBIE BAPUAHTBI PEILIEHNs MTPOOAEMbI COBPEMEHHOTO
9((PEKTUBHOrO HCMO/IB30BAHMS HAYHHOTO SKCTIEPUMEHTA,

Opranu3yroTcst BCTpe4n acriupaHToB CO cneumam/ICTaMM, 00Cy)KMBAKOLUMU COBPEMEHHOE

obopynoBaHue.

6. OUEHOYHBIE CPEACTBA /UJIsl TEKYIIEIO KOHTPOJISI YCIIEBAEMOCTH,
I[MTPOMEKYTOY HOIL/’]. ATTECTAUUMU ITO UTOT'AM OCBOEHMUSI
ANCHUIIJIMHBI 1 YYEBHO-METOJIMYECKOE OBECIEYEHUE
CAMOCTOATEJIbHOU PABOTbI ACTIMPAHTOB

6.1. OueHouHbIe CPEACTBA TEKYILEr0 KOHTPO.IS YCIeBAEMOCTH:

- OLIEHKA CMIOCOOHOCTH pelleHys 3a1au 1o U3y4aeMoil TeMe Ha NaboPaTOPHBIX 3AHATHIX,



- YCTHBIE OMPOCHI BO BPEeMs JIEKLIMH U 1aDOPaTOPHBIX 3aHATHI;

- OLIEHKA 3HaHHUH BO BpeMs coOecen0oBaHMUs.

6.2. OueHoYHbIe CPEACTBA NPOMEKYTOYHOH ATTECTALUNH N0 HTOIaM OCBOECHHUSI AWCUMIIMHbI:
- TECTbI MPU MPOBEIACHUH CODECeOBAHMS,

- OTHETHI M0 PEe3Y/IbTaTaM BbIMOJIHEHHBIX JJAOOPATOPHBIX 3aHSTHIA;

- MpOBepKa 3HAHUI MPU cllaue 3a4eTa no AUCLHUILIMHE.

WTOroBbIM KOHTPOJIEM OCBOEHHMS NUCLUIUIMHBI « Teopust 1 METOAOJOrHus HKCMEPUMEHTATbHbBIX

HUCCJIEAOBAHUI SABJSETCS 3a4€T.

6.2.1. Temnl pedpepaTon

I Knaccrdukaliis 3KCIEPUMEHTOB 110 Pa3JIMYHbIM [IPU3HAKAM U UX OTIMCAHHE.

2 Opranusauusi W 1poBeneHHe OJHO(PAKTOPHOrO  3KCIEPUMEHTa, ob0jgacTi  ero
MCIOJIL30BAHUSL 1 OCHOBHBIE HEAOCTATKH.

3. Meroauka nposeieHUsi OAHO(AKTOPHOTO 3KCIIEPUMEHTA B HAYUHBIX UCCIEA0BAHUAX.

4 Ucnonb3oBaHWe METOMa HAaMMEHbLIMX KBAApPaToB Juis 00pabOTKM  pe3ybTaToB
0J1HO(AKTOPHBIX IKCTIEPHUMEHTOB.

5 JloctouHcTBa MHOrO(AKTOPHOrO SKCMEPUMEHTAa B CPABHEHHMU C OJHO(MAKTOPHBIM W
obs1actu ero 3(p(peKkTHBHOrO UCMOIb30BAHMUS.

6. XapaxTepucTika v TpeOoBaHMs K HE3aBUCUMbIM (PakTOpam, MeToauka BbiOOpa U pacuera
MX YPOBHEM.

7.Bbibop nyaHa MHOrogakTOPHOro HKCMEPUMEHTA U MOCTPOEHUE MAaTPHLIbI TNTAHUPOBAHUS.

8 PanpoMusanus noclieioBaTeNbHOCTH OMBITOB, peanu3alus MaTpHLbl MIAHHPOBAHUS
MHOTO(AaKTOPHOTO IKCIEPUMEHTA.

9 MeTto1MKa OLIEHKH OJTHOPOAHOCTH AUCTIEPCUI U 3HAYUMOCTH KOAPPHULIMEHTOB Perpeccuu.

10.Pacuer cTaTHCTHYECKUX AUCTIEPCHil MO pe3ysibTataM MPOBEAEHHOIO MHOTO(PAKTOPHOTO
IKCIIEPUMEHTA.

1. IIpoBepka runoTesbl agekBaTHOCTH MHOrO(GaKTOPHON SKCMEPUMEHTAIbHON MOJCHH C©
UCI0JIb30BaHneM Kputepus Puiuepa.

12 IlepeBo ypaBHEHHs perpecciu B KOJOBOM 00O3Ha4YeHHH (DAKTOPOB B ypaBHEHME C
HaTYPaJbHbIM UX 0003HAUEHHEM.

13.MeToanka ONTUMU3ALMH TAPAMETPOB MPH MHOTODAKTOPHOM SKCIIEPHMEHTE.

14 IMoctpoenue rpaduuecknx QyHKIHUNE OTKJIMKA HA OCHOBE a/IEKBATHON MHOTO(aKTOPHOI

MOJEJIN.



15.Pa3paboTka Hay4HO-OOOCHOBAHHbBIX PEKOMEHAALMI MO MNOBBILIEHHIO 3 PeKTHBHOCTH
npoLecca, ABJeHUs, YCTPOICTBA WM APYrOro MCCIEAyeMOro o0beKTa Ha OCHOBE ONTHMAJTLHOH

MHOTO(AKTOPHON MOAENH.
6.2.2. Bonpochl /15t TEKYIEro KOHTPOJIsi M NPOMEXKYTOYHOH ATTeCTAUMH

| Jlaiite onpeneneHde HE3aBUCHMOro (akTopa M Mnapamerpa ONTHUMM3alMH, B HEM HX
MPUHUMITHATBHOE OTJINYHE?

2. Chopmynupyiite TpeOOBaHUs, IPEABSBIAEMbIE K HE3aBUCUMbIM dakTopam u napameTpam
ONTUMH3ALIUY.

3. Kak onpenensitor ypoBHH HE3aBUCUMbIX (PaKTOPOB 1 OCYLIECTBIACTCA MX KOupoBaHue?

4 Kak pa3pabarbiBalOT JIAH MHOrO(aKTOPHOro 3KCHEPUMEHTA M COCTABJIAIOT MaTpHILy
naaHupoBaHus’?

S.IlpoBeanTe  KOMMbIOTEPHYK) — PAHAOMM3ALMIO  T10CIEN0BATEIPHOCTH  OMNbITOB B
MHOTO(AKTOPHOM 3KCIIEPUMEHTE.

6. U37105KHTe METOANKY Peann3auny MaTPHLbI UIAHKPOBAHHUs C KyOJANPOBAHHEM OTbLITOB.

7 U3710%KMTe  METOAMKY OLEHKM OIHOPOJAHOCTH  JIMCMEPCHH  OMNBITOB  MAaTPHLbI
MJIAaHUPOBAHMSL.

8 M3n0skuTe METOIMKY pacdera Koa(pGUUUeHTOB perpeccun 1 NPOBEPKU U3 3HAUUMOCTH.

9 Kak KOppeKTUpyeTcs ypaBHEHHE PpErpecCHd MpH  HE3HAYMMOCTH  HEKOTOPDBIX
HE3aBUCHMbIX (PAKTOPOB 1 YQPEKTOB B3aMMOAEHCTBHS. .

10.Kakie CTaTMCTHYECKHE MIICTIEPCHM PacCUMTHIBAIOT Mpu  00paboTKe pesynabTaTon
mHorodakTopHoro skcriepumenta? Ipusenure u 0ObsiCHUTE Gopmynibl J1s1 pacueTa JANCnepCHii.

11 U3n0kuTe METOAMKY OINpene/ieHuss AMCIepCun aAeKBaTHOCTH B MHOTO(AKTOPHOM
IKCTIEPUMEHTE.

12 U3noskuTe METOAMKY MPOBEPKU TUMOTE3bl aJI€KBATHOCTH YPABHEHHS PErpeccHu ¢
HCIob30BaHHeM kputepus Puiiepa.

13 U350KHTE METOAMKY IMepexona OT KOJOBOrO ypaBHEHHs PErpecCHH K ypaBHCHUIO €
HATYpajibHbIM 0003HAYEHHEM HE3ABUCUMBIX (PAKTOPOB 1 MAPAMETPOB.

14.Kak rpaduueckd MOCTPOMTb MHOTO(AKTOPHbIE MOACIN MO ANEKBATHOMY YPaBHCHHIO
perpeccuu.

15. U35105kMTe€ METOAMKY ONTUMM3ALMK MCCIEAyeMOro MHOrO(MakTOPHOro npouecca niu
sisienus no meroay bokca-Yuncona.

16.M3105K1HTe METO0JIONHIO MOCTPOEHHS U PEATM3ALMH MHOTO(AKTOPHOTO SKCIIEPUMEHTA.



6.3. Buabi camocTosTebHoi paGoTsi

CaM()CTOﬂTeﬂbHaﬂ pa60Ta 4ACIMUpaHTa 3aK/IHYAETCA B IMMOATOTOBKE K ﬂa60paTOprlM
3AHATHAM, K CO6€C€HOB&HH}O, B U3YHYECHUH JICKLUMOHHOIO MaTepuasa, a TaKKe B MOArOTOBKE K

caade 3ayera.

6.4. MeToaMKa caMOCTOATENLHOIO H3YYeH sl AMCIHILTHHbI

CamocrosiTeibHasi paGoTa ACIHPAHTOB BKIIOYAET B cebs M3y4YE€HHE TEOPETHYECKOro
Marepuana AUCUMITJIMHBbI M0 JIEKUUAM U Ap. ﬂHTepaTyprlM HCTOYHHKAM, HOIIFOTOBK_Y K
Bbll"lcmHeHmo MabopaTopHbIX padoT n cobecenosanmio. B pexomennatmsx mo CPA pPaccCMOTpEHbI
MCTOAMYECKNE ACMEKTbl M3YYEHUs! TEOPETUYECKOro MaTepuaa nauddepeHUnPOBaHO MO Kak 1O
TEME JHCLIMITJIMHbI.

[Ipu usyuennn Teopernyeckoro Kypca AMCLIMIUIMHBI HEOOXOANMBI GA30BLIE 3HAHIS B
00beMe YHHBEPCHTETCKHX MPOrpamMM Mo BbICHIE;] MaTEMaTHKE, OCHOBAM TEOPHH PAJLHOTEXHHUKH I
TEXHOJIOTUN  paiHOaNnapaToCTPOEeHUs, HHGOPMALMOHHBIE TEXHOJOTUH W Ap.  TEXHUYECKHX
aucunninHam - Bal'Y. JloctatodHocTs  ypoBHS  NOArOTOBKM aCIUpPaHTa  OLEHHBAETCS

MPENOAABATENICM TP NPOBEACHUH JIADOPATOPHBIX paboT 1 cobecen0BaHMil.



7. VAEBHO-METOJAMYECKOE U HH®OPMALIMOHHOE
OBECINEYEHUE IUCHUIIJINHbI

a) OCHOGHAS JUmepamypa.
| Anubekos AK_, Muxanes M.A. [pakriika MpuMeHEHHUs! TUIAHUPOBAHMS SKCTICPUMEHTA.
J1J151 MH/KEHEPOB M Hay4HbIX paOOTHUKOB! MoHorpadus. - Maxauxana: AI'TY, 2013. - 126 ¢.
2 Kazakos 10.5. Meroapl rianupoBaHus skcnepumenta: KoHenexkt nekuuid. — MBaHOBO:
MBaHoBCKHii rOCY 1apCTBEHHBII YHEPreTHYECKNI YHUBEPCHTET, 2012 -40c.

3 CasonnukoBa H.A. TlnaHupoBaHne u opraHusanus SKCrepuMeHTa. yue6. noc. B2u4./H.A.
Casonnnkosa. - Camapa: Camap. roc. TexH. yu-T, . 2. = 2012. — 192 ¢. - ISBN 978-5-7964-1515-3.

6) donoanumensnas aumepamypa:
| Kaprun B. P. MeTo0510r1s Hay4HbIX nccnenosanuit: Jlekuus Ne 4. Beibop HarpasjieHus
HAYMHOTO HCCNIEI0BAHUSA W OTarbl HAy4HO-MCCIIEA0BATEIBCKON  PAOOTHL. Jexkumst Neo 5.
JKCIIepPUMEHTAbHbIE METO/Ibl HCCIENOBAHHI. DnexTpoHHblil pecypc]: Camap. roc. aypoKOCM. yH-
1 um. C.I1. Koponesa (HaL. uccil. yH-T. — Camapa, 201 1.
2 Cupnsies H. . Teopust MaHMpOBAHMs SKCIEPHMEHTA M aHAJIN3 CTATHCTHHECKHX JIAHHBIX

yuebHoe nocobne. — M. M3narebCTBo W/ HOpaiir, 2011. — 399 c. ~ISBN 978-5-9916-0990-0;
ISBN 978-5-9692-0439-3.

6) npoepammnoe obecneuenue u Humepnem-pecypeol.
Mcnoib3yroTes onepanorHbie cictembl Windows, cTaH1apTHbIC o(UCHBIE MTPOrPaMMBbl.
htip /www.cad.dp.uas http://www.simens.com/
http://www tims3000. 1w/ http://www.heidenhain.com/

http //www fanuc.cont http://www.eg.dmg.com/
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