NMPUNOXEHUE A
®OH/, OLEHOYHbIX MATEPUANIOB A1 NPOMEXYTOYHOM ATTECTALUMU
no AUCUUN/TUHE «OpraHusauma Hay4yHO-Uccnea0BaTeNbCKUX paboT»

1. Ilepeuensv oyenounvix cpeocme 0a KOMnemeHyuil, hopmupyemoix 6 pe3yiomame 0C60€HUS
OUCUUNTIUHDL

Kon koHTpo1HpYyeMOii KoMIIeTeH N Cnocod OueHo4yHOe CpeaACTBO
OLICHUBAHUA
MK-5: CnocobeH npoBOAMTb UCCeA0BaHUA KomnnekT
nporpaMMHo-TexHuyeckoro obecneueHus 3auet KOHTpOnupywmx
aBTOMaTU3UPOBAHHLIX CUCTEM U PYKOBOAMTH MaTepuanos Ans
UMM 3aveTta

2. Onucanue nokazamenei u Kpumepuee OUeHUueaHun Komnemenuuﬁ, onucanue uilKaui
OoUueHueanHun

OueHuBaeMble KoMmneTeHUMM npeacTaBneHsl B pasgene «[llepeueHb  nnaHUpyeMbix
pe3ynbTatoB o06yuyeHUs nO AUCUMUNAMHE, COOTHECEHHbX C WHAMKATOpaMu AOCTUXKEHUA
KoMneTeHuuin» pabouen nporpammbl AuUCUMNNUHb «OpraHuM3auus Hay4yHO-UCCneAoBaTeNbCKUX
paboT».

Mpu oueHmBaHMM CHOPMUPOBAHHOCTM KOMMETEHUMA no AucuunnuHe «OpraHu3aums
HayuyHo-uccnegosatenbckux pabor» ucnonb3dyetca 100-6annbHas wkana.

Kpurepunii Onenka no 100- Ounenka no
0AJIJILHOM IIKAJIe | TPAAUIIMOHHON HIKAJIe
CTyaeHT ocBoun u3yuvaembld MaTepuan, 25-100 3aumeno

BbiNONIHAET 3aAaHUA B COOTBETCTBUU C
WHAUKATOPaMKU AOCTHUXEHUA
KOMNeTeHuun, Moxer AonycKkaTb
OTAeNnbHble OWUOKHU.

CTyAeHT He 0CBOMN OCHOBHOE 0-24 He 3aumeno
cojepxaHue W3yyeHHOro Matepuana,
3ajaHuUA B COOTBETCTBUM C
WHAUKATOPaMU AOCTUXKEHMS KOMMeTeHLM
He BbINMOMTHEHbl WNW BbINOMIHEHbl HEBEPHO.

3. Tunogvlie KOHMPOIbHbBIE 3A0AHUA UIU UHbIE MAMEPUATbl, HE00X00UMble 011 OUYEHKU YPOGHA
00CMUMCEHUSA KOMNEMEeHYUIL 8 COOMEEMCMEUU ¢ UHOUKAMOPAMU

1.MMpumeHeHue  3HaHUU  Memodo8  MOHUMOPUHeA U  YNpassneHUs  pecypcamu
uccnedosamesnbCKUX NPOeKmMos 015 peweHus NPakmu4eckux 3a0a4

KomnereHuua UHAUKaTOp AOCTUKEHMA KOMNEeTEeHUUN
NK-5 CnocobeH nNpoBOAUTb uccnegosanusa | NMK-5.1 JlemoHCTpUpyeT 3HaHue MeToA0B
NPOrpaMMHO- TeXHUYECKOTr o obecneyeHns | MOHUTOPUHTA " ynpaBsneHus pecypcamu
ABTOMATM3MPOBaHHLIX CUCTEM U PYKOBOAUTH MMM uccneaoBaTeNbCKUX MPOeKTOB




3AJJAHHE 1

Hcxoanble IaHHbIE H MOCTAHOBKA 321a4H JLTA HCCIEJ0BATENLCKOT0 NMPOEKTA M0 MATHCTEPCKOi THCCepTAIHA

B SCADA cucTteMax [1s aHAIN3a BO3HHKHOBCHHS HEIITATHBIX COCTOSHHIT MTPOLIECCOB, ONHCHIBAEMBIX BO BPEMECHH
IICEBIONEPHOAMICCKUME (DYHKIUAMH BBIIOJIHICTCS HX CPaBHEHHE ¢ (PHKCHPOBAHHBIMH IadnoHaMu. OIHAKO HA MPAKTHKE Y4CTO
NPUXOAUTCA HAOIIOIATE CUIHAIBI HA (DOHE JIPYTHX, [UIABHO M3MEHAIOIIMXCS BO BpeMeHH npoteccos. Llens uccnemnosanmii -
pazpaboTath 3(h(HEKTHBHBIH ANTOPHTM AHAJIH3A CHI'HAIA, KOTOPBIi ObI HE PEarHpoBaJl Ha MeJICHHbIE H3MEHEHHS er0 (JOPMBI, HO
TO3BOJIAT HICHTH(HIMPOBATE CHTYAIIMH, KOT/1a (hopMa CHIHAlla PETepIIeBaeT CYHICCTBEHHBIC H3MEHEHHS Ha KOPOTKOM BPEMEHHOM
WHTEPBAJIE.

Tpebdyerca: OnpenennTs COCTAB MPOrPAMMHO-TEXHHUEGCKHX CPEACTB, HCOOXOIMMBIX TS PEIICHHs NOCTABNCHHOH 312U

3AJTAHHE 2
HcxoHble JaHHBIE H NOCTAHOBKA 32/1a4H LI HCCJIe0BATE]bCKOI0 NPOEKTA 110 MATHCTEPCKOil INCCePTALHHA - IPeKHHE
Tpebdverca: OueHHTE, CKOJILKO BpEMEHH MOKET noTpefoBarkes Ha oueHKY HQheKTHBHOCTH paBoThl NPEUIOAKEHHOTO AITOPHTMA.

3AJJAHHE 3

Hcxonmbie JaHHbIC H MOCTAHOBKA 321a4H IS HCCAE10BATENLCKOr0 NMPOEKTA N0 MATHCTEPCKOIi IHcCePTAIHA - IPeKHHE
Tpedverca: IIpemnokHTL METOMUKY MOCTAHOBKH 3KCIEPHMEHTA (HATYPHOTO MITH BRIYMCIIHTEIBHOIO), MO3BOISIONIETO OLEHUTD
3 hexTHBHOCTL paboThl NPENNIOKEHHOTO AITOPHTMA

3AJAHHME 4
Hcxonble JaHHLIE H MOCTAHOBKA 32A4H JUIH HCCJIEI0BATEILCKOTO MPOCKTA 0 MATHCTEPCKOi AHCCEPTAIHHA - IPEKHHE
Tpedyerca: ChopMynupoBaTs KOHKPETHBIE 331a4H, KOTOPLIE HY/KHO PELINTE JTIS JOCTHKEHHS [IOCTABIEHHON B UCCEPTALIMH LIETH

3AJJAHME 5

HCXOLI.HI)IC JAHHBbIC H NMOCTAHOBKA 3a1a4H JUIA HCCJIEN0BATENbBCROIO NIPOCKTA O Mal'l/lcl‘CDCK(}ﬁ JAHCCCPTALHH - NPEKRHHE
Tpedverca: Bribpars, kakas U3 METOAONOTHIT pazpabOTKH MPOrPaMMHOTO 00ECTICHEHHS JIYHIIIE BCEro MOAOHIET JUTs PeleHUS
NMOCTABJICHHBIX B MPOCKTE 3a/1a4

2.Paspabomka naaHoes uccaedosamensckux pabom rno mazucmepckoli duccepmayuu

KomneteHuusa UHAMKaTop AOCTUKEHNA KOMNETEeHLUHU
NK-5 CnocobeH NpoOBOAUTb uccneposavusa | NK-5.2 PaspabaTbiBaeT nnaH uccrnepoBaTenbCKUX
NporpaMMHO-TEXHUYECKOT o obecneyenus | pabot
ABTOMaTU3MPOBAHHLIX CUCTEM WU PYKOBOAUTb UMK

3AJJAHUE 1

Hcxoanble IaHHBIE B MOCTAHOBKA 3a1a4M JLIA HCCIEJ0BATENLCKOr0 NMPOEKTA M0 MACHCTEPCKOi THCCePTAIHA

B SCADA cucremax u1d aHAIM3a BO3HHKHOBCHHS HELITATHBIX COCTOSHHIL IPOLECCOB, OIHChIBAEMbIX BO BPEMECHH
HCEBIONEPHOIHYECKHMH (YHKIMAMH BBIIIOJIHASTCS MX CpaBHeHHe ¢ (MKCHpOBaHHBIMA abuonamMu. OIHAKO HA NPAKTHKE Y4aCTO
MPHUXOANTCA HAOIIONATE CUTHAIEL Ha (DOHE IPYTHX, MIABHO H3MEHSIONIUXCA BO BPEMEHH TPOIECCOB.

Llean necnenoBanuii - pazpaboTars > GEKTHBHLIH aITOPHTM aHATH3a CHIHAJIA, KOTOPLIH OBl HE pearupoBall Ha Me/ICHHBIC
W3MeHEHHs ero (GopMBI, HO NO3BOJIST HASHTH(HIIMPOBATE CHTYAHH, KOTrJa (hopMa CHIrHAJA NIPETepIeBaeT CYIEeCTRBEHHBIEC H3MEHEHHS
Ha KOPOTKOM BPEMEHHOM HHTEPBAJIE.

Tpebverca: Paspaborare miad padoT, MO3BONAIONINI BBITIONHHTL B OTBEIEHHOE YIeOHBIM INIAHOM BpeMs Ha BBIIIOJIHEHHE HAYTHO-
HccleoBaTeNbeKuX pafoT Bee IKCIepPHMEHTABHEIE HCCIETOBAHHA TI0 TeMe MArHCTEPCKOH quccepTalnH

3AJAHUE 2

HcxoHble JAHHBIE U IOCTAHOBKA 3a4H JUISL HCCAEI0BATENLCKOIO NPOEKTA 10 MATHCTEPCKOIl AHCCePTALLHN - TIPEXHHE
Tpebdverca: CocTaBHTh IPOEKT BO3MOKHOIO IUIaHA MArHCTEPCKOI AHCCEPTALMH, @ TaKKe rpadyK ee HaMCaHus B OTBEICHHOE Ha
39TO y4eOHBIM MUIAHOM BpeMs

3AJAHME 3

HcxoaHble IAHHBIE H NOCTAHOBKA 32/1aYH JUIA HCCIEJ0BATEAbCKOI0 NPOCKTA — NPEKHHE

Tpedverca: PaspabGorars 001Hii m1ad paboT, MO3BOJIAIONIN K OTPeACIeHHOMY YHeOHBIM IIIAaHOM BPEMEHH MPOBECTH BCE
HEOOXOIUMBIE IKCTIEPHMEHTEI H HCCIICIOBAHHA 110 TEME AUCCEPTALIHH, OMYOIMKOBATE TI0 3THM HCCIE/I0BAaHHAM JIBE HAyYHEIC
nyOIHKAIMK, HAMUCATL CAMY MATHCTEPCKYIO IMCCEPTAIINIO H MOATOTOBHTLCA K €€ 3aIuTe

3AJJAHME 4

Hcexofnble JaHHbIE M MOCTAHOBKA 3A/Ia4H JLTH HCCIE10BATE/ILCKOI0 NPOEKTA — NPeKHHE

Tpedverca: CocTaBHTE MIaH WCCIIEI0BAHHI H C(HOPMYITHPOBATE 3a/1a4H, KOTOPBIE HYKHO PEIIUTE JUTA TOCTH/KEHHS MOCTaBIEHHOI B
MarucTepckoil nucceprarmu uemu (1+2)

3A/TAHHUE 5

Hcexoanble JaHHLIE M MOCTAHOBKA 3aXa4H /LIS HCCIEI0BATENLCKOI0 NPOEKTA M0 MAarHcTePCKoii AHccepTaIlHN - IPeKHHe
Tpebdvercsa: Bridpars, Kakas U3 METOJIOJIOTHH pazpabOTKH [IPOTPAMMHOIO 00ECIICUYEHHA JIYULIE BCErO NOA0HIET IUIA PELIEHHA
MOCTABIIEHHBIX B IPOEKTE 3a71a4

3.AHanU3 OaHHbIX MO UCC1e008aMeNbCKUX MPOEKMY 8 PAMKAX Ma2ucmepckoli duccepmayuu

KomneTteHuua MHAUKaTOpP AOCTUIKEHUA KOMNETEHLUU

NMK-5 CnocobeH npoBOAUTb uccneposanus | lIK-5.3 CnocobeH aHanu3upoBaTb BXOAHbHE U
NporpaMMHO-TEeXHUYEeCKoro obecnevyeHus TeKylue JaHHble no uccrneposaTenbckomy UT-




| dBTOMATU3UPOBAHHbLIX CUCTEM U PYKOBOAUTb WUMU I NMPOEKTy

3AJIAHHE 1

HcxoaHble JaHHBIE M NOCTAHOBKA 3A/Ia4H JIJIA HCCIEI0BATENLCKOI0 NPOEKTA 10 MATHCTEPCKOi AHCCeDTALIMH

B SCADA cucTemax 1ns aHATH3A BOZHUKHOBEHHS HEMITATHRIX COCTOSHHI TPOLIECCOB, OTTHCHIBAEMBIX BO BPEMEHH
NCEBIONCPHOIHYCCKIMH (DYHKIMAMH BBIIOHACTCS MX CPaBHEHHUE ¢ PHKCHPOBAHHBIMH madnoramMu. OHAKO HA NPAKTHKE HacTo
MPUXOIHTC HAOII0aTh CHIHAIBI HA (DOHE APYIHX, [JIABHO H3MEHSIOIIMXCH BO BPEMEHH IIPOLIECCOB.

Ileas necaexoBanmii - pazpaborars 3G HEKTHBHBIN aITOPUTM aHAIH3a CHTHAIA, KOTOPBIH Obl HE PEarHpoBall Ha ME/UIEHHBIE
W3MEHEHHS ero (pOopMBI, HO TIO3BOJIS HICHTH(OHIHPOBATE CHTYAIIHH, KOTAa (JopMa CHIHaJla peTeprieBaeT CYIeCTBeHHEIC H3MEHEHHS
HAa KOPOTKOM BPEMEHHOM WHTEpBae.

Tpedverca: ChopMyaHpoBaTh OKHAAEMBIE PE3YILTATBI HCCIEAOBAHHIT MO MPEATOKEHHOH B MATHCTEPCKOH JHCCEPTALNT TEME H
HPEIUIOAKHUTH 00IaCTH BO3MOKHOTO IPHMEHEHHUS 3THX Pe3yIbTaToOB?

3AJTAHME 2

HcxX00HbIC JAHHBIC H IIOCTAHOBKA 3aXAYH JJIA HCCAeI0BATENbCKOI0 NPOECKTA 10 MArHCTePCKOH AHccepTAIHA - IPeKRHHE
Tpedverca: [lpoaHamu3npoBaTh NPEAOCTABICHHEIC B TOCTAHOBKE 3a1a4H JIaHHBIC H BEIACHUTH, KAKYIO €lIle HH(OPMAIIHIO
HeoOXO0MMO MOJTYUHTH /10 HAYAIA BRITIONHEHHS HCCIIE/IOBATENILCKHX paboT?

3AJIAHHE 3

HcxoHble IaHHBIE H MOCTAHOBKA 32124 H JLIA HCCJIEI0BATEALCKOT0 NPOEKTA 10 MATHCTEPCKOl IMCCEPTALIHH - NPEKHHE
Tpedverca: BriscHHTH ¢ MpUBIEYEHHEM TIOUCKA B HHTEPHETE, HMEIOTCA JIH Ha Cero/iHA NoJo0HbIe TeXHHYECKHE PelIeH s, U CeNaTh
HX COTIOCTABHTCIBHEBIN aHATH3?

3ATAHUE 4

HcxoaHbIE JAHHBIE M NOCTAHOBKA 3A/IaUH JLJIS HCCIEI0BATEABCKOI0 MPOEKTA 110 MATHCTEPCKOH AHCCEPTALLHN - IPEKHHE
Tpebvercsi: BhIACHHTH C IPHBIICYEHHEM IIOHCKA B MHTEPHETE, HMEKITCA JIM HA CEroJ/IHA 10100HbIC HCCIISIOBAHUA B JaHHOH
npeaMeTHoH odnacTu?

3AJJAHHE 5

Hcxo/1HbIE JIAHHBIE M IOCTAHOBKA 33/I2Y4H JLIS HCCJIEI0BATENLCKOI0 POEKTA 110 MATHCTEPCKOH JIHCCepTAILHN - IPEKHHE
BLIACHUTE € IPUBJ/ICUEHHEM NIOUCKA B HHTEPHETE, MMEIOTCS JIH Ha Cerojins noao0HEIe HCCIIe0BAHMS B JJAHHON NP METHOH
obnactu?

4.AHanU3 OaHHbIX 10 UCC1ed08amesbCKUX MPOeKmMy 8 pamkax maaucmepckol ouccepmayuu u
peweHue 30004, C8A3AHHbIX C €20 MOHUMOPUH20M U yrpasaeHuem

KomneteHuua UHpMKaTop AOCTUKEHUA KOMNETEHLUHN
NK-5 CnocobeH NpoBOAUTb uccnegosanusa | NMK-5.1 JlemoHCTpUpyeT 3HaHue MeToA0B
NPOrpaMMHO-TeXHUYECKOTro obecneyeHns | MOHUTOPUHTA ] ynpasneHus pecypcamu
ABTOMATM3MPOBaAHHLIX CUCTEM U PYKOBOAUTb MMM uccneaoBaTeNbCKUX MPOeKTOB

MK-5.3 CnocobeH aHanu3upoBaTb BXOAHbHE U
TeKywue AaHHble no uccneposaTenbckomy WUT-
npoeKTy

3AJJAHHE 1

Hcxoanble JaHHbIE H MOCTAHOBKA 321a4H JLTA HCCIEJ0BATENLCKOT0 MPOEKTA M0 MATHCTEPCKOi THCCepTAIHA

B SCADA cucTeMax a1d aHAIM3a BO3HUKHOBEHHS! HEIITATHBIX COCTOSHHIT TPOLECCOB, ONHCHIBAEMBIX BO BPEMEHH
HCEBIONEPHOAHYSCKHMH (PYHKLMAMH BBILIOJIHACTCS X CPaBHEHHE ¢ (PUKCHPOBAHHBIMY 1adnoHaMy. OIHAKO HA NPAKTHKE 4acTo
NPUXOANTCS HADIIOAATE CUIHAIBI HA (DOHE JPYTHX, [UIABHO M3MEHAIOIIMXCS BO BPEMEHH IIPOLIECCOR.

Ileas HeeaexoBanmii - pazpaborars 2H(HEeKTHBHBIH aITOPHTM aHAJIH3a CHTHAIA, KOTOPBIH ObI HE pearHpoBal Ha Me/UTEHHBIE
W3MEHEHHS ero JOpMBL, HO TIO3BOJISU HACHTH(OHIHPOBATE CHTYAIMH, KOTAa (JOpMa CHIHalla PETEpIICBaeT CYIICCTBEHHEIC H3MCHCHHS
HA KOPOTKOM BPEMEHHOM MHTEpBaJIe.

Tpedverca: ChopMyaHpoBaTs KPHTEPHH A TEKYLIMX JAHHBIX, IO KOTOPBIM MOXHO KOHTPOIHPOBATH MPOLECC YCIEIIHOCTH
peanH3al i [MPOCKTd B YaCTH pa3pabOTKH IPOrpaMMHO-TEXHHIECKOTO 00eceueHus

3AJJAHHE 2

HcxoqHbIE JaAHHbIE H IIOCTAHOBKA 3aXA4H JJIA HCCAEI0BATENbCKOI0 MPOEKTA 110 MArHCTePCKOH AHCCePTALHA - IPEKHHE
Tpedverca: ChopMynHpoBaTh KpHTEPHH IS TEKYIIMX JAaHHBIX, 10 KOTOPLIM MOXHO KOHTPOIHPOBATHL NpoLecc coOIF0IeHHS
rpaduka BBIMOIHEHHUA PA0OT HAZL MATHUCTEPCKON NUCCepTaLMeil U YCIICIIHOCTH HX BhIMOTHEHUS

3AJIAHHE 3

HcxoaHble TaHHBIE M MOCTAHOBKA 3aAa4H U HCCAEI0BATEIbCKOT0 MPOEKTA M0 MATHCTEPCKOil AHCCEPTAILHH - IPEKHHE
Tpedverca: ChopMynHpoBaTE KPHTEPHH AN TEKYIIHX DAHHBIX, IO KOTOPBHIM MOKHO KOHTPOIHPOBATE MPOLECC YCIEMIHOCTH
pea3alny [IPOEKTa B YACTH Pa3paboTKH METOJMKH IOCTAHOBKH SKCIIEPHMEHTA U €ro IIPOBEICHHs

3AJTAHUE 4

Hcxoanble JaHHbIE H NOCTAHOBKA 3a1aYH 1A HCCIEI0BATEIbCKOI0 NPOEKTA 0 MArHCTEPCKOil AHCCEPTALIHM - NIPEKHHE
Tpebdverca:ChopmynupoBaTs KpUTEPUN I TEKYIIHX JAHHBIX, 0 KOTOPHIM MOYKHO KOHTPOJIMPOBATH NPOIECC YCHEIMHOCTH
peann3aiHe npoeKTa

4. ®aiin u/unu BT3 ¢ NOAHLIM KOMMNAEKMOM OUEeHOYHbIX Mamepuanos npusaazaemcs.



