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1 OBBEKT, HEJIb U 3AJAYY OCBOEHUA JUCIIUITJINHBI

JlucuuiuinHa paccMaTpUBaeT BOINPOCHI METOAOJOTHMM M METOJOB HAYYHBIX
HUCCIIeI0OBaHUMH.

Leabo mpenogaBaHus AUCUUILIMHBI SBISETCS: OBJAJACHUE MAaruCTpaHTaMU
3HAHUSMM W yYMEHHUSIMU OPraHM3allMM W [POBEICHUS TEOPETHUYECKOTO U
DKCIEPUMEHTAIIBHOTO UCCIIEIOBAHMS, ITO3BOJISIIOIIMMHY UM B ITOJHOW MEpEe pealn30BaTh
CBOW Hay4HBIM ITOTEHIIUAJ.

3agaum JUCUUIUIMHBL: OCBOCHHUE METO0JIOTUYECKUX OCHOB HAYYHOT'O MIO3HAHUS U
TBOPUYECTBA; - MPUBUTH KYJbTYPYy HAy4YHO-UCCIIEIOBATEILCKONW PabOThI; TO3HAKOMHUTH
MaruCTpaHTOB C MPAKTUYECKUMU U METOJMYECKUMU TPUEMaMH BEJCHHUS HAy4HOIO
MCCJICIOBAHMUSI C TIEJIbI0 TPHOOPETEHUS OMbITA HAYYHOW PA0OTHI; OBJIAJICHUE METOIUKON
MOCTAHOBKY ONTHUMAJIBHOTO SKCIIEPUMEHTA U 00paOOTKH PE3yIbTATOB U3MEPECHHM.

B pe3ynbTaTe 0CBOEHUS JUCUUILUIMHBI CTYJAEHT JOJIKEH:

3HATh. 0OCOOEHHOCTH BHIOOPA HAMPABICHUS HAYYHOTO UCCIICIOBAHUS U ATAIBI €r0
OCYIIIECTBJICHUS; 3a]]a4l U METObl TECOPETUUECKUX MCCIICI0OBaHUH; KiIacCU(UKAIINIO,
THUIIBI ¥ 33/1a41 SKCIIEPUMEHTAIBHBIX UCCIICIOBaHM; HHPOPMAIITMOHHOE 00ECTICUCHHE
Hay4YHBIX UCCJICIOBAHUM.

yMeTh. aHAJIM3UPOBATh TEHACHIIMU COBPEMEHHOMW HAayKH, OMNPEACISTh
MEPCIICKTUBHBIC HAIMpaBJICHUs] HAy4YHBIX UCCIEAOBAHUM B MpeaMeTHOM cdepe
npoheCCUOHATIBHOU JEATEeIbHOCTH, COCTAB UCCIE0BATEIbCKUX Pa0O0T, ONpeaesSIonne
ux (akToOphl, UCIOIB30BaTh JSKCIHEPUMEHTAIbHBIE UM TEOPETUYECKUE METObI
UCCJICIOBaHUSI B MPOQPECCHOHAIBHON JIEATEIbHOCTH; AaJIallTUPOBATh COBPEMEHHBIC
JOCTHDKEHHMSI HAyKM M HAayKOEMKUX TEXHOJIOTMM K  oOpa3oBaTelbHOMY U
caMmo00pa3oBaTeILHOMY TIPOIECCy; padoTaTh C ECTECTBEHHOHAYYHOW JIUTEPATypOi
pa3HOro ypoBHSI (HAy4YHO-NOMYJISIPHBIE W3JaHUs, MEPUOJUUYECKUE KYpHAIbl), B TOM
YUCJIE HA MHOCTPAHHBIX SI3bIKAX.

BJIaJeTh: HAaBbIKAMM OpraHU3allid HWHIUBHUAYaJbHOTO W  KOJUIEKTUBHOIO
VCCIIEOBAHUS; METOJUKON COCTABIICHHS TPOTPAMMBI U IIJIaHA HAYYHOI'O UCCIEAOBAHUS
HAa OCHOBAaHMM OOOCHOBAHMS €ro aKkTyalbHOCTHM M HAay4YHOW HOBHU3HBI; METOJUKOMN
MPOBEICHUS TEOPETUUECKOTO U IKCIEPUMEHTAIIBHOTO UCCIIEIOBAHUSI C UCITOJIb30BAHUEM
COBPEMEHHBIX METOJIOB; METOJIUKON 00pabOTKHU U MPECTABICHHS PE3yIbTaTOB HAyYHO-
UCCIIEIOBATEIBLCKON paOOTHI.

[lepeuncneHHbie pe3yJbTaThl O0OyUYEHUS SIBJSIOTCS OCHOBOW It (hOPMUPOBAHUS
CIEIYIOMINX KOMIIETEHIIMM:

- CnocobeH OpraHM30BbIBaTH CAMOCTOSITEIbHYIO M KOJUICKTUBHYIO HAay4dHO-
UCCJIEIOBATENhCKYI0 paboTy, paspabaThiBaTh IUJIAHBI M TPOTPAMMBI MPOBEIACHUS
HAYYHBIX UCCIICAOBAHUI U TeXHUYeCKuX pa3paborok (OITK-1);

- Cnnoco0eH UCIoJIb30BaTh COBPEMEHHBIC TPUOOPHI U METOJAMKH, OPTaHU30BHIBATh
IIPOBEJICHUE SKCIIEPUMEHTOB M UCTIBITAHUN, TPOBOJIUTH UX 00pabOTKY M aHAJTU3UPOBAThH
ux pe3yibrarsl (OI1K-2).
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2 MECTO JUCHUILINHBI B OCHOBHOI OBPA30OBATEJBLHOM
IHPOI'PAMME

JlucnumiarHa OTHOCHTCA K oOs3arenbHOM YacTu bioka 1 «JlucuumimHb
(Moyn)» y4yeOHOTO IJIaHa.

[Tpu n3ydeHUN TUCIMIUTHHBI «METOI0IOTHS M METOJIBI HAyYHBIX HCCIICIOBAHUY
UCITOJIB3YIOTCS 3HAHUSA, KOTOPBIC CTYACHT NPHOOPEN NpPHU OCBOSHHWU IPOTPAMMBI
OakanaBpuata no ykpynaerHoi rpyrmre 18.00.00 Xumudeckne TEXHOIOTHH.

3HaHUs, TOJYYCHHBIE CTYJICHTAMH IMPU OCBOCHHWH JTHCIUILIUHBI, JTOTOJHSIIOTCS,
PaACHIMPSAIOTCS, YIIIYONISIOTCS MPU HM3YYCHWH psijia JUCIUIUIHH MPOQPECCHOHATBHOTO
MMKJIa BO 2 ©W 3 CEMecTpaxX, WCHOJB3YIOTCS TMPU HAMUCAHUU  BBITYCKHOU
KBATM(PUKAIIMOHHOHN pabOTHI U B IPAKTUYECKOMN JCATEIHHOCTH.

3 CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

3.1 Pacnipesesienne y4eOHbIX YaCOB 10 TeMaM AMCIHUILIMHBI M BUIAM 3aHATHI

HanmeHnoBanue tem KonnuecTBo yacos
(comepKaTenbHBIX MOJTyJICH) (ouHasi/3a0uHas popma)

B ToMm uncne

Beero | Jlekiuu [pakr. JlaGop. CPC

(Cemum.).
Tema 1. OCHOBHBIE MOJOXEHUS HAYYHOTO
HCCIIEI0BAHMUS. Hayunas HOBU3HA. 5 2 1 2
Teopernueckas 3HAYUMOCTb.
ITpakTryeckas 3Ha4UMOCTb.
Tema 2. Opranuzanus Hay4HO- 6 2 5 5

MCCJIEI0BATEIbCKON pabOThI

Tema 3. AnHanu3 Hay4YHO-TEXHUYECKOU
uHpopMauuud M  OOOCHOBAHUE  TEMBI 8 4 2 2
Hay4YHOU pabOThI

Tema 4. Meroasl  TEOPETHUUECKUX

. 8 4 2 2
HCCJIETOBAHMI.
Tema 5. Meroasl HSKCIEPUMEHTAIBHBIX
HACCIIEIOBAHUIA. KommbroTepHsIii 16 10 4 2
MOHHTOPHHT OKPY>KAIOIIEH CpeIbl
Tema 6. OOpabotka wu 00001ICHIE 10 6 9 9
pE3YNBTATOB MCCIEAOBAHUN
Tema 7. AHanu3 © HCHIOJIB30BAHUE 8 4 2 2
pPE3yNhTaTOB HAYYHBIX MCCIEIOBAHUN
Tema 8. Odopmnenue Hay4YHO-
UCCIIEIOBATENbCKOW  paboThl.  MeTobl 7 2 2 3
MOKMCKA HOBBIX TEXHUYECKUX PEIICHUH.
KonraktHas paboTa (HOMOIHUATETHHAS) 4
Kypcosas pabora (mpoekr)
Htoro mo Bugam 3aHITHMN 68 34 17 17
KonTpons 18

UTOIO: 90




d)opanOBaHne KOMIIETEHIIUH B pe3yjabTaTre 0CBOCHUA TEM JUCHUILIMHBI

Kommnerennnu TeMbl TUCIMTUTMHBI, HAIIEJICHHBIC Ha BRIPAOOTKY KOMITCTCHITHT
OIIK-1 Temal, 2,3,4,7,8
OIIK-2 Tema 3,4,5,6
3.2. Jlekuun

Tema 1. OCHOBHBIE NIOJIOKEHUSI HAYYHOT'O UCCIIEIOBAHMUS.

ConeprkaHue TeMBI 1:

Beenenue. Hayka kak cucrema 3HaHuil. OCHOBHBIE TOHSATHS U OIpPEAEIICHUS.
Meroponorus u MeTo/bl Hay4yHOTO uccienoBanus. [Ipodiema. OObEKT UCCIEeIOBAHUS.
[Ipeamer nayuHoro wuccienoBanus. Hayunas HoBu3Ha. TeopeTuueckas 3HAUMMOCTb.
[TpakTuueckas 3Ha4uUMOCTb. OCHOBHBIE 3aKOHOMEPHOCTH, TIPOOJIEMBbI U MIPOTUBOPEUUS
pa3BuTusi Hayku. HpaBcTBeHHble acrnekTbl. OTBETCTBEHHOCTh YEJIOBEKa Tepen
IIPUPOIOM.

Jluteparypa k Teme 1: [1, 2]

Tema 2. Opranu3zaiys Hay9YHO-UCCIIEI0BATEILCKONU PaOOTHI.

ConeprkaHue TEMBI 2:

[1nanupoBaHue 1 IPOrHO3UPOBAHKE HAYUHBIX UCCIIeq0BaHMi. BpiOop (mocTaHoBKa)
TEMBI WJIA TIPOOJIEMBI HCCIICIOBAHUS B IPUPOTOOXPAHHON JEATEITHHOCTH.

CTpyKTypHasi OpraHuM3aiius HAy4YHOTO KOJUICKTHBA M METOJIbl YIPaBICHUS
HAyYHBIMU HcCcaeAoBaHUSAMU. (OCHOBHBIC TPUHIIMIBI OPTAaHU3AIMH JIESITEILHOCTH
HAy4YHOTO KOJUIEKTUBA. OCOOEHHOCTH WHIWBHUIYyaNbHOW W KOJUICKTUBHOM Hay4HOU
nestenbHoCTH. [lcuxosiorMueckue acmeKkThl B3aMMOOTHOLIEHUM PYKOBOJUTENS U
noaunHeHHOT0. OCHOBHBIC YepTHl paOOTHHKA HAyKHW. J[eaTelbHOCTh YUPESKICHUU W
OpraHU3alNi 110 OXPaHe TMPUPOJIHI.

Jlutepatypa k Teme 2: [1, 2, 3]

Tema 3. AHanM3 HAy4YHO-TEXHUYECKONU HH(POPMALIMK U 0O0CHOBAHHME TEMbI HAYUYHON
paboTHI.

ConeprxaHue TeMBI 3:

Cucrema HayyHO-TEXHWYECKOW uWHGMOpMaIu. YHUBEpCaibHas JCCATUYHASL
knaccudukanus (COCT 7.90—2007). Y IK 502/504 — «IIpupoaa. OxpaHa oKpysKaromiei
cpenb». MexayHapoaHas kiaccudukanus uzooperenuid (MKH). Metonbl moucka u
CHUCTEMAaTU3allMM  HAay4yHO-TeXHUYecKod wuHpopmanuu. OleHka JOCTOBEPHOCTH
uH(pOpMaIUU U3 UHTEPHETA.

Ananu3z wuHbopManmu U (HOPMYJIMPOBAHUE 3a/lad HAYYHOTO MCCIIEIOBAHUS.
O00CHOBaHNE aKTYaJILHOCTH M TEMBI HAYYHOTO UCCIIEIOBAHUS.

Pa3pabotka mporpammbl, TIaHA W METOAMKMA  TPOBEICHHUS]  HAyYHO-
UCCIIEIOBATENLCKON pabOTHI.

Jlurepatypa k Teme 3: [1, 2]

Tema 4. MeToabl TEOPETUYECKUX UCCIIETOBAHUMN.

ConeprxaHue TeMBI 4:

Merononoruss  TEOPETUYECKHX  UCCIEAOBAaHMM.  AHAIUTUYECKHE  METObI
UCCJENOBAHUM.  DKCHEPUMEHTAIbHO-aHAIUTUYECKUE  METOJbl  HUCCJIEIOBAHMIA.
CocraBnenue mojenu oObekTa uccieaoBaHuid. Cucremaruzauus (kKiaaccudukaims),




pamxupoBanue. Opranuzanus onpoca. MareMaTH4ecKoe MOACIUPOBAHUE B PEIICHUU
DKOJIOTHYECKUX 3adad. AHaimmM3 W o0ocHOBaHME (DAKTOPOB MJisi TMPOBEICHUS
MHOTO(AKTOPHOTO  3KcriepuMeHTa.  [logroroBka  MaTpuibl  TUIAHUPOBAHUS
MHOTO()AKTOPHOTO HKCIIEPUMEHTA.

Jlutepatypa k Teme 4: [1, 2, 6]

Tema 5. MeToapl SKCNEPUMEHTAIBHBIX HMCClenoBaHUd. KOMIBbIOTEpHBIM
MOHHUTOPHUHT OKPYKAKOUIEN CPELBI

ConepKaHuE TEMBI S:

Merononorus sKCepuMEHTaIbHBIX UCCieI0BaHui. BIOOp cpencTB uamMepeHu u
WX CTaTUCTUYECKas oleHka. [lomeBwie wcciieoBaHus, HAOMIONECHUS W PETUCTpAIUs
HaOmoneHnii. KoHTposis KauecTBa okpyskarormieit cpenbl. CucteMbl, mpuOOphl U METOIbI
KOHTPOJISl KauecTBa OKpy»katoien cpeapl. KoHTposib 3arpsi3HeHus!.

JlaT4rKy KOHTPOJIS COCTOSTHUS OKpY’Karomiew cpenbl. Opranuzaius HaOMIOACHUS 1
TECTUPOBAHUSI B MPUPOJOOXPAHHON JAesTenbHOCTU. OpraHuzaiusi KOMIBIOTEPHOIrO
monurtopunra 3a cocrossuueM OC. Konnenuust SCADA. KoMIOHEHTHI CUCTEM KOHTPOJIS
W yIopaBlieHMss W WX HasHaueHue. ['paduueckuit wuHTEepdeiic. OpraHuzanus
B3aUMOJICUCTBUS C KOHTpoJulepamu. I[IpoTokosbl st oOMeHa NaHHBIMU. ATapaTHas
peanu3alnuy CBSI3U C ycTpoiicTBamu BBoja/BbiBoja. Tpenasl B SCADA - cucremax.
[Ipumepsl pernieHnii KOMITBIOTEPHOIO YIIpaBJIEHUS CUCTEMOM cOopa HH(OpMaluUd O
coctostnun OC.

Jlutepatypa k Teme 5: [1, 3, 4]

Tema 6. O6paboTka u 06001IeHHE PE3YJIbTaTOB UCCIIEI0OBAaHUMH.

ConeprxaHue TeMBI 6:

EcrecTBeHHO-HAy4YHbIE MEPBhl OXPaHbl OKPYKAIOWIEH Cpeabl. AHAIU3 COCTOSIHUSA
OKpyxaromen cpenbl. ['paduueckuii aHaian3 pe3yJbTaTOB SKCIEpUMEHTa. MeTobl
nonbopa smmupudeckux ¢dopmya. [loHsTre o KOppensuuoHHOM aHanmmu3e. AHanu3
TEOPETUYHO-3KCIIEPUMEHTAIBHBIX HUcClieIoBaHUN. CTaTUCTUYECKUM aHAIN3 ypaBHEHHUS
MOJIMTHOMUHAIILHOM perpeccuu. [IporHo3upoBanre MHOTO(AKTOPHBIX MPOIIECCOB U
SIBJICHUM.

Jlutepatypa k Teme 6: [3, 4, 6]

Tema 7. AHanu3 U UCIONIB30BAHUE PE3YJIHTATOB HAYYHBIX MCCIIECIOBAHU.

ConeprkaHue TEMBI /:

CounabHO-3KOHOMUYECKHAE aCIEKThl BO3JCHCTBUS YEJIOBEKA HA OKPYKAIOUIYIO
cpeny.

AHanu3 uccienoBaHuii U GopMyIMpOBaHUE BBIBOJOB U IpeasiokeHuit. CTpykTypa
otuetoB 0 HUP. BHenpenue 3akoHYEHHBIX HAYYHO-UCCIIEOBATENBCKUX padoT. OleHKa
2 (HEKTUBHOCTH HAYYHBIX UCCIIEAOBAHUI.

Jluteparypa k Teme 7: [1, 2, 6]

Tema 8. OdopmieHre HAyYHO-HCCIIEIOBATEIBCKON pabOThl. MeETonbl MmoucKa
HOBBIX TEXHUYECKUX PEIICHUH.

ConeprkaHue TEMBI &:

Odopmiienne oubnurorpapuueckoro cnucka. [loaroroBka Hay4YHbIX MaTEpPHAIOB K
onybnukoBaHuto. CHcTeMa TOMCKAa HOBBIX pernieHud. MaealbHbIM TEXHUYECKUN
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pesynprar. Meron accounanui. Meroa KOHTPOJIBHBIX BOIPOCOB. MeToa MO3roBOIoO
mrypma. OdopmiieHre HayqHO-UCCIEA0BATEIbCKON PaObOTHI
Jlutepatypa k Teme 8: [1, 2, 6]

3.3 [IpakTueckue (CeMUHAPCKNE) 3aHATHUS

Ne Tema 3ansaTHs O06mwem, yac. | Jluteparypa
n/n OYHasi/3a04H

1 | KiiroueBble NOHSITUSI HAYKU U HAYYHBIX MCCIIEIOBAHUM 1 [1, 2, 6]
Opranm3anuss  HAyYHO-HCCIIEOBATEIbCKONM  paboOThl B

2 2 [1,2 3, 6]
obmactu oxpanbl OC

3 | MudopmanmonHoe obecriedeHne HayqHOl padoTHL. 2 [1, 2, 6]

4 | MeTo/1bl TCOPETUYECKHUX MCCIIETOBAHUI 2 [1, 2, 3, 6]

5 | MeToapl MaTeMaTHYECKOTO TUIAHUPOBAHMSI SKCIIEPUMEHTA. 3 [3, 4, 6]
MeTtonomorus AKCIEPUMEHTATbHBIX HUCCIIEOBAaHUH.

6 KonTpons kauecTtBa oOkpyxkaromed cpenpl. CHCTEMBI, 5 [ 6]
npuOOpPsl W METOJABI KOHTPOJS KadecTBa OKpYXKaromen =
Cpebl.

7 Craructudeckuii aHaiim3 ©W  00pabOTKa  pe3yJIbTaToOB 3 [3, 4, 6]
HKCIIEPUMEHTA. AHAIIU3 COCTOSIHUSL OKPYIKAIOIIECH Cpebl. =

8 | OdopmieHre HAYyIHO-UCCIIEAOBATEILCKOM PabOTHI 1 [1, 2, 6]

NUTOI'O: 17

3.4 JlabopaTtopHbIe padoThI
JlaGopatopHble pabOTHI [0 TUCHUIUIMHE YU€OHBIM IUIAHOM HE NMPEAYCMOTPEHHBI.

3.5 CamocTrosiTesibHasi padoTa cTyaeHTa [5]

Ne Bunapl camocTosTensHON paboThI CTyIeHTa O0mBeM, yac.
n/a oYHast/ 3a04H

1 W3yueHune JeKIMOHHOTO MaTeprasia 6

2 [ToaroroBka K NpakTUYECKUM 3aHSATUIM 2

3 [ToaroToBka K J1abOpaTOpPHBIM paboTaM

4 BrInosiHeHHE KypCOBOTO MPOEKTA

5 BriniorHeHNE KypcoBOW pabOThI

6 BrinotHeHNE MHANBUYAITLHOTO 38/ TaHHS 9

HUTOI'O: 17

3.6 KypcoBasi padoTa, MHAMBHAYAJbHOE 3a1aHNE

KypcoBas paGoTa no qucuurinHe y4eOHbIM IJIAHOM He MPEeyCMOTPEHA.

[IpenycMOTpeHO BBITIOJHCHWE HWHIUBUAyaIbHOro 3amaHus [5]. Temaruka
WHMBUTyJIbHOTO 3a/IaHUsI CBSI3aHA C CAMOCTOSTEIbHBIM BBIMOJHEHUEM JIOTHUECKOU U
pacdyeTHOU pabOThI MO COCTABICHUIO MPOTPAMMBI HCCIICIOBAHUS, TUTAHA IKCIIEPUMEHTA
BKJIFOYAIOIIETO MATPHUILy IUIAHUPOBAHUS, pacuyeToM Kod(D(HUIIMEHTOB ypaBHEHUS
pEerpeccuu M aHajiM3a €ro CTaTUCTUYECKUMHU METOJaMU C MPOBEPKOW MATEMATUUYECKOU
MOJENIM Ha aJeKBaTHOCTh. JlomycKkaeTcs BBIMOJHEHUE pPabOThI C MPUMEHECHUEM
KOMITBIOTEPHBIX MAaTEMaTHUYECKUX IMAKETOB. B pe3ynbrare BBITIOTHEHUS pa0OTHI CTYICHT
JOJDKEH OCBOUTH TUIAHUPOBAHUE MHOTO(AKTOPHOTO IKCIIEPUMEHTA, IPUHITUIIBI BEIOOpA
(bakTopoB, aHAJIW3 MaTEMaTUYECKON MOJIEIH MpoIecca.



PexomenyemMbrit 00beM MOSICHUTEIHHOM 3aITUCKH 110 MHANBUAYATEHOMY 3aJaHUIO
He O6onee 12 ctpanui popmarta A4 (210x297 mm).

4 ®OHJ OLIEHOYHBIX CPEJICTB

4.1 Kpurepuu " WKaJbl NI HHTCTPUPOBAHHONW OLICHKH YPOBHSA

chopMHUpPOBAHHOCTH KOMIIETEHIIU I
Cocmasnsarouwas KomnemeHyuu — NOJHOMA 3HAHUL

— HYJIEBOIl ypOBEHb: HEBEpHbIC, HE APIyMEHTHPOBAaHHbIC, C MHOXECTBOM
rpyOBIX OIIMOOK OTBETHI HA BOMPOCHL. YPOBEHb 3HAHWA HIDKE MHHUMAIBHBIX
TpeOOBaHUIA;

— MUHUMAJIBHBI ~ YpPOBEHb:  JaHbl  HE  TIOJHBIE, HETOYHBIE U
HEapryMEHTHPOBAaHHBIE OTBETHI Ha BOMPOCHL. JlomymieHo MHOTo TpyObIX OIIHOOK.
YPpoBeHb 3HAHUI HUKE MUHUMAJIbHBIX TPEOOBAHMIA;

- HOpPOTOBBIA  YPOBEHb: JaHbl HEJOCTATOYHO IIOJIHbIE, TOYHBIE U
apryMEHTHpPOBAHHbIE OTBEThl Ha BOMPOCHL. [I10XO 3HAeT TepMUHBI, ONpEACICHHUS U
MOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOILUEHMSI, MPUHLMUIBL JlOMyleHo MHOTo
HEerpyObIX OIINOOK;

— CpemHUIl  ypOBEHb:  JaHbl  JIOCTaTOYHO  TOJHBIE, TOYHBIE W
apryMEHTHPOBAHHbBIE OTBETHI Ha BOIPOCHL. B 1e70M 3HAeT TEPMHUHBI, OMpPEACICHUS U
MOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOIIICHUS, MPUHIUITEL. JIOMyIIeHO HECKOIBKO
HETrpyOBIX OINOOK;

— NIPOJIBUHYTHIM ypOBEHb: JaHbl TOJHBIC, TOYHBIE M APTyMEHTUPOBAHHbIE
OTBETHl HA BOMNPOCHL. 3HAET TEPMHUHBI, OMNpPEIEICHUS M TIOHATUSA, OCHOBHbBIC
3aKOHOMEPHOCTH, COOTHOIICHHUS, IPUHLIUIILI. JIOMyIIIEHO HECKOJIBLKO HErpyObIX OIIMOOK;

— BBICOKMI YPOBEHB: JIaHbI MOJHbIE, TOYHBIE U apTyMEHTUPOBAHHBIE OTBETHI
Ha BOMPOCHI. 3HAET TEPMHUHBI, ONPEAEICHUs U MOHATHS; OCHOBHbIE 3aKOHOMEPHOCTH,
COOTHONICHUS], MPUHLIUIIBL. J[ONyIIEHO HECKOJIBKO HETOUHOCTEH.

Cocmasnaowas KoMnemeHyuu — yMeHus

— HYJIEBOIl YpOBEHb: IOJHOE OTCYTCTBHE IOHUMAHHUS CYTH METOJUKU
pereHus 3a1a4u, TOMyIeHO MHOKECTBO IpyOeHIIX OMMOOK / 3a1aHHs HE BHITTOTHEHBI
BOOOIIIE;

— MUHUMAJIGHBIN YPOBEHB: CJIa00€ MOHUMAHUE CYTH METOJUKH PEIICHHS
3a/1a4uu, TOMyIIeHbI TpyObie ommOku. Permenus He o0ocHoBaHbI. He ymeeT ncnonp3oBath
HOPMAaTHUBHO-TEXHHYECKYIO JTUTEPATYPY;

— MIOPOTOBBI YPOBEHB: JOCTATOUYHOE MOHMMAHUE CYTH METOAMKH PEIICHUS
3a/la4M, JOMYIIEHBI OMUOKHU. Permennst He Bcerga 00OCHOBAaHBI. YMeEET UCIOIb30BaTh
HOPMATHUBHO-TEXHHUYECKYIO0 JnuTeparypy. Cmabo oOpueHTHpyeTcss B CHEIHAIBHOM
Hay4YHOU JINTEPATYPE;

— CpeIHUN YpPOBEHb: B IIEJIOM MOHHMMAET CyTh METOAMKHU pELICHMs 3a/1ayH,
JomnyiieHsl omuOku. Pemenuss He Bcerga OOOCHOBaHBI. YMeEET MCHOJIb30BaTh
HOPMATUBHO-TEXHUYECKYIO U CIEIUATBHYIO HAYUYHYIO JIUTEPATYPY;



- MPOABUHYTHIN YpOBEHb: B II€JIOM IOHUMAET CYTh METOJUKH PEIICHUS
3a1a4M, JOMYIIeHbl HETOYHOCTH. CrtocOOEH 000CHOBATH PEIICHUS. Y MEET UCII0JIb30BaTh
HOPMAaTUBHOOTEXHUYECKYIO U CIEHUAIBHYIO HAYUHYIO JIUTEPATYPY;

- BBICOKHH YPOBEHB: IOHUMAET CyTh METOJMKHU petieHus 3anadu. CrocodeH
000CHOBaTh  pEHICHHWS. YMEET MCHOJb30BaTh  HOPMATUBHOOTEXHHYECKYID U
CIIELIMAIIBHY IO HAYUYHYIO JIUTEPATYPy, IEPEIOBOU OIIBIT.

Cocmasnsowas KomnemeHyuy — 61a0eHue Ha8bIKaAMU

- HYJIEBOM YPOBEHBb: HE JEMOHCTPHUPYET BJIAJCHHE HABBIKAMM BBHITIOJHECHUS
npodecCUOHANIbHBIX 3a/1a4. He MOXKeT BBITIOJIHUTD 3a/1aHUS;

- MHUHUMQJIBHBIA  YPOBEHb: HE JEMOHCTPUPYET BJAJCHHE HAaBBIKAMU
BBITIOJTHEHUS Mpo(]eccuoHambHbIX 3a1a4. VICBITHIBAET CYIIECTBEHHbBIE TPYAHOCTH MPU
BBITIOJTHEHUHU OTJCIbHBIX 3aJ]aHUI;

- IIOPOTOBBIN YPOBEHb: BIaJeeT HaBbIKAMU BBITOJHESHUS MPO(PECCHOHATBHBIX
3a71a4 Ha MOPOrOBOM YPOBHE. 3aJ1aHUs BBIMOJIHAET MEAJICHHO U HEKaY€CTBEHHO;

— CpedHUN YpPOBEHb: BIIaJIC€T HABBIKAMHU BBITIOJIHEHUSI MPO(ECCHOHATBHBIX
3aj1a4. 3aJjaHus BBIMIOJHSAET Ha CPEIHEM YPOBHE 1O OBICTPOTE U KAYECTBY;

- MPOABUHYTHIN YpPOBEHb: BIIAJICET YBEPEHHBIMU HABBIKAMM BBITIOJHEHUS
npodeCCUOHANIBHBIX 3a/1ady. BBICTPO M KayeCTBEHHO BBIMOJHACT 3aJaHus, WHOTAA
JIOITYCKasi HE3HAYNTEJbHBIE TTOTPEIIHOCTH;

- BBICOKMH YpPOBEHb: BJIQJCET YBEPECHHBIMU HABBIKAMU  BBITIOJHEHHUS
npoeCCHOHANIBHBIX 33J1ad. BBICTpO W KA4YeCTBEHHO BBINOJHSACT 3aJaHusl, TPH
HEOOXOJUMOCTH JIEMOHCTPUPYST TBOPUYCCKHUM MOIXOI.

0Ob606wenHas oyeHka chopmuposanHocmu KoMnemeHyuil

- HYJIEBOM YpOBEHb: Ha HYJIEBOM ypOBHE C(HOPMUPOBaHBI:  BCE
COCTABJIAIOIIUE; OJHA WIH JIBE U3 TPEX, OCTAJIbHBIC — Ha 00JIE€ BLICOKOM YPOBHE;

— MHUHUMAJIbHBIH YPOBE€Hb: Ha MHUHHUMAJIBHOM ypOBHE C(POpMHpOBAaHBI: BCE
COCTABJIAIOIINE; OJHA WIIH JIBE U3 TPEX, OCTAIbHBIE — HAa 00JIee BLICOKOM YPOBHE;

- MOPOTOBbI  YpOBEHb: HA TMOPOrOBOM YpPOBHE C(HOPMUPOBAHBI: BCE
COCTABJIAIOIINE; OJHA WIH JIBE U3 TPEX, OCTAJIbHBIE — HA 00JIE€ BLICOKOM YPOBHE;

- CpedHUM  ypOBEHb: Ha CpeAHeM ypoBHE CGHOPMHUPOBAHBI:  BCE
COCTABJIAIONIUE; OJHA WIH JIBE U3 TPEX, OCTAJIbHBIE — HA 00JIee BLICOKOM YPOBHE;

- MIPOJBUHYTHIN YPOBEHb: Ha MPOJBHHYTOM YpOBHE C(OPMHpPOBAHBI: BCE
COCTAaBIISIIOIIME; OJTHA WIIM JBE U3 TPEX, OCTAIbHBIE — HA BBICOKOM YPOBHE;

- BBICOKHI YPOBEHB: HA BEICOKOM YPOBHE C(HOPMHUPOBAHBI BCE COCTABJISIONTHE
KOMIIETCHITUI.

4.2 Bonpocsl K 3K3aMeHy U pUMep IK3aMEHALMOHHOI0 Omiiera
Bomnpocs! K 3k3amMeny
1. TlonsTHe M XapaKTepUCTUKAa HayKHd KaK cHUCTeMbl 3HaHHI. OCHOBHBIC (DYHKIIUU
HAyKH B COBPEMEHHBIX yCIIOBHSX.
MeTo10510THsI KaK OCHOBA PELIEHUs HAy4HBIX TPOOJIEM.
3. CTpykTypHas OpraHu3alys. Hay4dHOTO KOJIJIEKTMBA M METOJbl YIIpaBJICHUS
HAy4YHBIMHU UCCJIETOBAHMUSMM.
4. OcCHOBHBIE IPUHLUIIBI OPraHU3aLUH IE€ATEIbHOCTH HAYYHOTO KOJUIEKTHBA.

no



8.

10

Oco0OeHHOCTH HWHAMBUAYAIbHOW W KOJUIGKTMBHOM HAy4HOW AEATEeIbHOCTH.
[Icuxonornueckue aCIeKThl  B3aMMOOTHOLUEHUH  PYKOBOAMTENSA  H
ITOJYMHEHHOTO.

Knaccudukanuss Hayk, €€  Ha3HAuy€HHE M  CIOCOOBI  TTOCTPOCHHS.
@yH1aMEHTAJIBHBIE U NIPUKIIAIHBIE HAYKHU, NX XapaKTEPUCTHKA.
Knaccudukanus o0beKTOB HayUHbIX HccleoBaHU. BbIOOp (MMOCTaHOBKA) TEMBI
WM POOJIEMBI UCCIIEIOBAHUS B 00JIaCTH SKOJIOTHH.

O06ocHOBaHME AKTyaJIbHOCTM W HOBU3HBI HAay4yHOro wucciieoBaHus. IlpaBuia
OCTPOEHUSI HAYYHOM CTaThH, 10KJIaja, TE3UCOB.

9. VYrounenue mpobIeMbl (TEMbI) U COCTABJIICHUE MMPOTPAMMBI UCCIICTOBAHUS.

10.

Ompenenenre o0OBEKTa H TpeAMETa HAay4dyHOro wuccieqoBaHusi. OObEKTHI
HAYYHOTO MCCJICIOBAHUA B IIPUPOJOOXPAHHON AEUYTEIBHOCTH.

11. DTanel BBIABWKEHUS, MPOBEPKU U OIEHKH HAy4dyHOU rumote3bl. OcoOeHHOCTH

12.

13
14

15

18.
19.

20.
21.
22.
23.
24,
25.
26.

217.
28.

29.
30.
31.

IPOBEPKU TUIIOTE3 B PEILICHUH SKOJOTHUYECKHX 3a/1au.
Ponb undopmanu B opraHusalnuy U MPOBEIEHUU HAYYHO-UCCIIEI0BATENbCKON
pabore. Knaccudukanusa ncrouHrukoB uHGopMauu HHGOpMAaLIH.

. [larenTHas nungopmanus u ee ocooeHHocTH. FOpuanueckue acieKThl MaTeHTOB.
. PedeparuBnbiii xypHan «OxpaHa NpUpOJbl M BOCIPOU3BOACTBO IMPUPOJIHBIX

peCypcoBy, MPEUMYIIECTBA U OpTraHU3als CTPYKTYpPbl peepaTuBHOrO KypHaia

. OueHka 10CTOBEPHOCTU MH(OPMAIIUU U3 UHTEPHETA.
16.
17.

Cranuu 00paboTKu MH(GOPMAIIMHU U UX XapaKTEPUCTHKA.

Knaccudukanus nadopmanu. YHUBepcaibHasl AeCATUYHAS KiacCuUKaius.
Cnoco6s! onpenenenus YK nayunoit padotst. YK sxonorumu.

3Ha4YEHHE U POJIb TEOPETUUECKUX METOJOB HCCIEA0BaHUSA B METOA0JIOT N HAYKHU.
I'mnoTre3a kak cTpyKTypa Hay4yHOro wuccienoBanus. I[lyTu nokasarenbcTBa
TUNOTE3bl U (POPMUPOBAHUE TEOPHH.

OnemenTsl nporpammbl HUP. CtpykTypa miiana Hay4HOTO UCCIEA0BaHMUS.
OCHOBHBIE METO/IbI TEOPETUUECKUX MCCIICIOBAHUN U UX XapaKTEPUCTHKA.
MareMaTtnyeckoe MOIEIMPOBAHUE B PEILIEHUN SKOJOTUYECKUX 3a1aY.
CocTaBieHrss MaTpUIlbl IUIAHUPOBAHUS TOJHOTO (PAKTOPHOTO 3KCHEPUMEHTA
NIEPBOT0 U BTOPOTO MOPSAJIKOB.

Beibop u ob0ocHOBaHHME YPOBHEM M HWHTEpPBAJOB BapbHpPOBaHUS (HaKTOPOB.
OreHKa 3HaYMMOCTH BIUSIHUS (PAKTOPOB.

OmnpeneneHue aJeKBaTHOCTH YPaBHEHUs PErpeccuu 3KcnepumeHTy. [IpunsaTue
pELIeHUI pU HEaJEKBATHOCTH YPABHEHUS PETPECCUMU.

Tunel u BuUnIbl sKcriepuMeHTOB. [loneBble uccienoBaHus, HAOMIOAEHUA W
perucTpanus HaOJOICHUH.

KoHTpoJib KauecTBa COCTOSIHUSI OKPYIKAIOIIEH CPEIbl.

Cucrembl, IpuOOPHI U METOABl KOHTPOJS KadyecTBa W 3allUThl OKpY Karolleu
Cpelpbl.

OOGmuue TpeboBaHUs K IMIIUPUUECKUM MeTOaM (M METOUKaM).

Br16op cpeacTs u3mepeHnit M UX CTaTUCTUYECKas OLIEHKA.

JlaGopaTopHble SKCIIEpPUMEHTANbHbIE HCCIEAOBaHUSA. JlaTYMKKU KOHTPOJS
COCTOSIHHS OKPY>KarOIIE Cpe.ibl.



32.
33.
34,

35.

36.

37.

38.

39.

IIporpamma:
Hanpasnenve noaroToBku:
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Opranu3zaiiusi KOMIOBIOTEPHOTO MOHUTOpUHTA 3a cocTosiHueM OC.

Konnermmmst SCADA. OPC cepBepsbi.

MUKpOKOHTPOJUIEPHI,  U3MEPUTEIN,  U3MEPUTEIU-PErYJSATOPbI,  MOIYJH
BBOJIa/BbIBOJIA M3MEPUTENBHOW HH(MOpPMAMU B CHUCTEME HKOJIOTHYECKOTO
MOHUTOPHUHTA.

CTpykTypHass cxXxeMa  KOMITbIOTEPH30BAaHHOTO
anmapaTHBIX W MPOTPAaMMHBIX  CpEJICTBa
JTUCTAHITMOHHOTO SKCTIICPUMEHTA.

CornpsikeHUE JIEMEHTOB B CHUCTEME: SKCIIEPUMEHTAIbHBIN O0BEKT<>AaTUUK<>
MUKPOKOHTPOJUIEP<> KOMIBIOTED.

Ompenenenne coctaBa W oObeMa JIOMOJHUTEIBHBIX W3MEPEHUH, aHaJM3,
BBIOpAaKOBKA aHOMAJIBHBIX M BOCCTAHOBJICHHUE MTPOMYIIEHHBIX N3MEPCHHM.
Beibop MeTomoB cTaTHCTHUECKON 0OpabOTKM H TPOBEPKAa 3aKOHOB pac-
IpenesieHns AKCIIEPUMEHTAIbHBIX JaHHBIX, OIIEHKAa MapaMeTpOB M YHUCIOBBIX
XapaKTEPUCTHK HAOIIIOIAEMBIX CIIyYaHBIX BEJTMYMH UK TIPOLIECCOB.
EcTtecTBeHHO-HayuHBIE MEPBI OXPAHBI OKPYKAIOIIEH cpeabl. AHAINU3 COCTOSHHUS
OKPY>KaOIICH CPEIBI.

JKcriepuMeHTa.  Bribop
KOMITBIOTEPU30BAHHOTO U

IIpumep 3K3aMeHaAlIMOHHOIO OUJIeTa

T'OVYBIIO «I[OHEHKI/IIZ HALII/IOHAJIBHI;IPI TEXHUYECKU YHUBEPCUTET»
MarucTparypa
18.04.01 Xumuueckas TEXHOJIOTHUI

HanpasneHHocTh XumHueckasi TEXHOJIOTUs XUMUKO-(papMaleBTHIECKUX
(mpocpunb): IIpenapaToB U KOCMETUYECKUX CPEICTB
Cemectp: 1

YyeOHas TUCHUIUINHA;

1.
2.

Meto1010rHsI 1 METOABI HAYYHBIX UCCIENOBAHUMN

BIWJIET Ne 1
Opranuzanys KOMIIBIOTEPHOIO MOHUTOPHHTA 3a cocTostHueM OC.
Haiinure pe3ynbrar m3MepeHus: 1o clieayronmM BbeiOopkam oosema N = 5. JloBepurenbHyto
BEPOSITHOCTh MPUHATH paBHOU 95%. Pe3ynbTrar mpeacTaBuTh B COOTBETCTBUM C MPAaBUIAMH
okpyrieHus. Kpurepuit CteronenTa tn-1, 0,05 = 2,78. Kak U3MEHUTCSI OTPENIHOCTh U3MEPEHUS,
€CJIM JIOBEpUTENIbHAS BEPOITHOCTH OyaeT paBHa 99%.

1,343 1,355 1,337 1,342 1,353 [Tpubopuas ommbdka 0,004

3.

DKkcrepuMeHTalbHbIE JaHHble 3aBucuMoctd y = f(X) (cMm.Tabn.) oOpaboTaHbl MO METOIY
HAMMEHBIINX KBAJPaTOB B COOTBETCTBUU C ypaBHeHHEM Y = DX + ¢, koadduimenTs KoTOporo
npuBeacHbI B Tabnuie. OnpeaeanTh MOrpenHocTy Ko3dduiuueHToB @ u b mpu  ypoBHe
3HauuMoctu paBHOM 0.05. tn-2, 005 = 3,2. IloctpoiiTe SKCliepUMEHTAIbHBIE TOYKH U
pacCYMTaHHYIO PETPECCHOHHYIO MPSIMYIO Ha OJTHOM Tpaduke.

X 1

2

3

4

5

b

g9

y 3,45

7,03

10,48

13,75

17,52

3,486

-0,012

VYTBepkIeHO Ha 3aceJaHuU Kadeapsl

IIpoTokon
3aB. kadenpoit

Ne

OT

«]IpukiiagHast 3K0JI0THsl M 0XpaHa OKPYKaIOIEH Cpeabl»

B.B. IIlanoBaioB

DK3aMeHaTop

B.B.IllanoBaioB
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KPUTEPUU
OlleHMBAHMS IK3aMEeHANIMOHHOI PadoThI
10 JTUCHUTUINHE «MEeTOI0IOTHS ¥ METOIbI HAYYHBIX UCCIICTOBAHMIN)
Ju1s oOyyaromuxcs no HamnpapieHuto noarotrorku 18.04.01 Xumuueckas TeXHOJIOTUS
(HampaBiieHHOCTH (TPOdUIIb): XUMHUYECKAs TEXHOJIOTHS XUMUKO-(PapMaleBTHICCKUX
IpernapaToB U KOCMETHYECKHUX CPEJICTB)

B kaxaom Ousere coaepKuUTCs OJUH TeopeTUdYeckuil Bornpoc (3aganue Nel) u nBe
3agaun (3agaHust Ne2 u Ne3 cOOTBETCTBEHHO). 3aJlaHUSIM MPUCBAMBAIOTCS CJICIYIOIINE
BecoBble kodhdumments: 0,3; 0,25 u 0,45. Cymma BecoBBIX KOI(DPHUIIMEHTOB paBHA
SAMHUIIE.

OTtBeT Ha Kax0€ 3a7aHue onenuBaetcs o 100-6anpHOM HTKaeE.

B cnyuyae Teopetmueckoro 3amanusa oreHka «100» cTaBUTCS B Ciydae IMOJHOIO
CHUCTEMHOTO PACKpBITHSI BOIpoca 0e3 Kakux-aubo HEeTOYHOCTeW. bamibl cHumaroTcs,
€CIM B OTBETE YIYIICHBbI KaKHe-TUOO BTOpPOCTENEHHbIE MOMEHTHI (0 10 Oasmio),
JOMYIIEHBI HECYIIECTBEHHBIE HETOYHOCTH (10 10 OayoB), MOMYIIEHBI CYIIeCTBCHHBIC
HETOYHOCTH MPU MPABUIBHOM OTBETE B LIEJIOM (10 25 OamioB), IPU HEIOCTATOYHOM
NPEACTABIICHUH MaTeprayioB (0a/ulbl CHHUMAIOTCS KaK TIPOIEHT HEIOCTAIOIIETO
MaTepHuaa ¢ y4eToM €ro 3HaUUMOCTH ).

B ciyuae 3amaun onenka «100» craBuTcs Npy MPEACTABICHUH IOJHOIO PELIEHNUS C
MIPaBUJIIBLHBIM X0JIOM U TOYHBIM OTBETOM, TIPH BEPHOM YKa3aHHUH €AUHUI] U3MEPECHHS BCEX
(bU3UYECKUX BEJIMUUH U BBIMOJIHEHHOM MOJTHOM aHAJIN3€ PE3yIbTaToB (eciau TpedyeTcs).
bannel cHuUMalOTCs, €ciM B PEIICHWH €CTh HECYIIECTBEHHbIE HETOYHOCTH, HE
MOBJIMSBIINE HA pe3ynbTaT (10 15 6aioB), HEBEpHO YKa3aHbI WM HE YKa3aHbI €IMHULIBI
U3MepeHust PU3NYECKUX BeTUYUH (10 15 6anioB), JOMyeHbl OTACIbHbIE HETOYHOCTH B
XOJIe PeIlleHUs], He MCKAa3UBIIUE XOJ penieHus B 1enoM (10 25 6anioB), HETOUHOCTh
YUCJIEHHBIX pe3ynbTaToB (10 15 GamioB), ommOku B aHanmm3e pe3ysbratoB (1o 20
0aioB).

HtoroBast oreHka 3a 3K3aMEH PACCYUTHIBACTCS KaK CyMMa MPOU3BEIACHUIN OICHOK
3a KaXKJI0€ 3aJlaHre Ha UX BECOBOU KOI(PPHUITUEHT.

[Iprmep pacuyera UTOrOBOM OLIEHKH 110 IK3aMEHY.

B 6wntere nmeetcs Tpu 3amanus ¢ BecoBbiMU Kodddurmentamu 0,3, 0,25 u 0,45, Ilycth
OIlEHKM 3a Kakjoe 3amanue mo 100-GamnpHO# mikane coctraBmid: 90, 80 u 85,
cooTBeTCTBeHHO. Torma utorosas omeHka mo 3x3ameny cocrasiser: 0,3-90 + 0,25-80 +
0,45-85 = 85,25 =~ 85 Gamw10B.

YTBepkeHO Ha 3aceqaHny Kadeaphl MPUKIAIHAS YKOJIOTHUS U OXPaHa OKPYKAIOIICH CPEIbI.
poTOKOJI Ne or . .20 T.

3aBenyromnuii kageapoit B.B. lllanoBanos

4.3 Kputepum olleHUBAHUSA
OneHuBaHUE YPOBHSI OCBOEHHUSI CTYJIEHTOM Y4YeOHOTro MaTepuaia JUCHUIIIMHBI
«MeTo0JIOTHST U METOJIbl HAYYHBIX HCCIIEJOBAaHUI» MPOU3BOJUTCS B XOJ€ TEKYLIETO
KOHTPOJISL XU TPOMEKYTOUHOM aTTeCTalMK (CEMECTPOBOTO KOHTPOJIS).
Texymmii KOHTPOJIb 3HAHUN CTy/I€HTa OUYHOM (OPMBI O0YUEHUS OCYIIECTBIIACTCS
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10 pe3yibTaTaM MPaKTUYECKUX 3aHITHUM; CTyJCHTa 3a04HON (hOopMbl OOyUEHHSA — IO
pe3yJibTaTaM BBIIIOJIHEHUS! KOHTPOJIBHOM paOOThI.

BolmonHenne  3aaHMii  HA ~ MPaKTUYECKUX  3aHIATHSIX W BBINOJHEHHUE
WHJUBUAYAJIBHOTO 33/laHus (KOHTPOJIBHOM pabOThI), KOTOPHIE TPEAYCMOTPEHBI paboueii
IpOrpaMMoON AUCIUIUIMHBI, SBISIETCS HEOOXOAMMBIM YCIOBHUEM JOIYCKa CTYJEHTa K
sK3aMeny. TeKyuil KOHTPOJIBHBIN OMPOC HA MPAKTUYECKUX 3aHATUSIX BKIIOYAET Bblaqy
CTYJIEHTY TIPOU3BOJIbHBIX TMSTH BONPOCOB W3 TEMbl MPAKTUYECKOIO 3aHSATUS.
[TpaBUIBHBIN OTBET HA KaXKIblil Bompoc ouieHuBaeTcs B 0,3 Oaiia, omuO0YHbIA B HOJIb
OaJLIoB.

Pacnipenenenue 0amioB TEKyLIEro KOHTPOJIA padOThl CTyJEHTa Ha MPOTSHKEHUU
ceMecTpa MpUBEACHO B TadmIe 1.

Tabnuna 1 — Pacnpenenenne 6aJ1J1I0B TEKYIIETO KOHTPOJISI

dopma KOHTPOJIS Bo3MoxHoe [Ipumeuanue
KOJIMYECTBO OaJIJIOB
Breimonnenue  Tekyuero 1,5 3ajaHue BBIMOJHEHO MPABWIBHO: MOJIy4eH
KOHTPOJIBHOI'O OIIPOCa Ha NpaBUJIBHBIN OTBET Ha 5 Borpocos 1o 0.3 Gana
IPAKTUYECKOM 3aHATHH. KKIbIN
HToro no npakTu4ecKuM 25 N3 pacuéra 17 aynauTOpHBIX 3aHATHHA A
3aHATUAM (MaKCUMAaJIbHO MIPOBEICHUS MPAKTHYECKHUX 3aHATUH.
BO3MOKHO€) OneHuBaeTCs KaXJ10€ 3aHITHE.
10 3ajaHre BBITIOJHEHO B IIEJIOM TPABUIHHO, HO
pemieHust He Bcerga OOOCHOBaHBI, HUMEIOTCS
3aMevaHus 1o 0(hOPMIICHHIO.

IIpome:xkyTouHasi aTTecTalUs 10 pe3yJbTaTaM OCBOCHHS JTUCIUILIIMHBI B
ceMecTpe MpoBOIUTCA B (popMe cemecTpoBOTo 3k3aMeHna. dopma rposeaeHus SK3aMeHa—
NMCbMEHHAsl. DK3aMEHAIIMOHHBIN OMIJIET BKIIOYAET B c€0s OJJUH TEOPETUYECKHUIM BOTIPOC
U JIBe 3a71aui. Bec sk3aMeHalnoHHOM OIIEHKH B TPOMEKYTOUHOM aTTeCTalliU COCTABIISIET
75%.

HToroBasi oneHKa pacCUMTHIBACTCS KaKk CyMMa OaJlJIOB 9K3aMEHAIMOHHOW OI[EHKU
(c yueTroM ee Beca) M KOJIMYECTBa 0AIOB MO pe3yJibTaTaM TEKYIIEro KOHTPOJIS.

Hanpumep: Onenka no sk3ameny cocraswmia: 0,3-90 + 0,25-80 + 0,45-85 = 85,25
O6amnoB. KommuecTtBo 0auioB Mo pe3ynbTaTaM TEKYIIEro KOHTPOJIBHOTO OIMpoca Ha
MPaKTUYECKUX 3aHATHUAX COCTaBWIO 19 Oasios.

HUrorosas ortenka: 0,75 x 85,25 + 19 = 82,9 =~ 83 Gamna

[Tonyuennass omenka mno 100-0anpHOM 1IKane ONpEAENsSeT OICHKY TI0
rocyaapcTBeHHOM mkajie u mkaine ECTS:

Cymma OamnoB Ouenka Ouenka
o 100-0anpHO¥ 1mIKaie no mkaie ECTS 110 TOCYJIapCTBEHHOM IIKAJIE
90-100 A OTJINYHO
80-89 B Xoporo
75-79 C
70-74 D v
60-69 E JIOBJIETBOPUTEIHHO
35-59 F He
0-34 E YAOBJIETBOPUTENHHO

* — ¢ 00s13aTENIBHBIM MOBTOPHBIM U3YUYCHUCM OUCHUIIIINHBI.
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MakcuMaibHO BO3MOXHOE KojimdyecTBo 0ayutosB — 100.

4.4 Tlpumep TeKyIlIero onpoca Ha MPaAKTHYECKUX (CEMUHAPCKUX) 3aHATHIX

Ha nipumepe Temsbl:

«MeTto0J10THsI SKCIEPUMEHTANIBHBIX HcclieoBaHUu. KOHTpOb KauecTBa
okpy>atoie cpeabl. Cuctembl, IpUOOPHI M METOJIBI KOHTPOJISI KAYECTBA OKPY KaIOIIEH
cpenbl»

Borpocsl ipu Teky1eM onpoce:

1. [lepeunciute OCHOBHBIE MAPAMETPBI COCTOSIHUS OKPYKAIOILEH Cpeibl.

2. B yem oTimuune peryaupoBaHus OT yIpaBICHUS?

3. B dyem 3axmodaercss OCOOEHHOCTH MOJYyYEHHUS HHPOPMAIMH O COCTOSHUU
OKPY>KaIOIIEH CpeIbl?

4. OxapakTepusyiTe MPUHIIMUIIBI BbIOOpa napaMeTpoB yIpaBICHUS
IPUPOIOOXPAHHOM 1€ATEIHHOCTBHIO.

5. Kakue onemeHTsl BKIOYaeT  (YHKIMOHAJIbHAs  CTPYKTypa  CHUCTEMBbI
KOMITbIOTEPHOTO0 MOHUTOpHHTa OC?

6. Kakue ocuoBable mapamerppl COM mopTa JOMKHBI OBITH YYTEHBI TpPH
MOJIKJIFOUEHUH BHEIIIHET0 000pyA0BaHUs K KOMITBIOTEPY?

7. 3auem ucnosb3yroTcs npeodopazoBaten USB—RS485?

8. B uem oTiMune AaTYMKOB OT NEPBUYHBIX U3MEPUTENBHBIX MpeoOpazoBaTesen?

9.Ha «xakmx ¢Qusuyeckux NTPUHIMIAX OCHOBAaHBI CIOCOOBI  M3MEpEHUs
TEMIEPATYPbI, TABJICHHUS, BIAKHOCTHU?

10. Kakyto pons ucnonnaser OPC cepBep B cucteMe KOMIBIOTEPHOTO cOopa
unpopmanuu? Kakue OPC cepBepbl Bbl 3HaeTe?

11. JlaiiTe XapakTepUCTUKYy MUKPOKOHTPOJUIEPOB. B dUem ux omimume oOT
npoueccopo 9BM?

12, Kakyto posib UCTIOJHSIOT aHAJIOTOBBIE BXObI MUKPOKOHTPOJIIIEPOB?

13. Kakyto posp UCOIHAIOT HU(PPOBBIE BXObI MUKPOKOHTPOJIEPOB?

14, Kakue anmapartHble CpelcTBa HCIONB3YIOTCS HPH MPOrpaMMHUPOBAHUU
MUKPOKOHTPOJUIEPOB ISl pELIEHUS 3a]1a4 SKCIIepUMeHTa?

15. Kakne nporpamMHbie CpEeACTBA HCHOJB3YIOTCS MPH MPOrPAMMHUPOBAHHUU
MUKPOKOHTPOJUIEPOB ISl pELIEHUS 33]1a4 3KCIIEpUMEHTA?

16. SCADA otTHOCUTCS K amnmapaTHbIM WM TPOrPaMMHBIM CPEICTBaM B
CUCTEME YIIPABIICHUS SKCIIEPUMEHTAIBHON YCTaHOBKOW?

17. Kakas nuHus CBsI3U MEKy KOHTPOJIJIEpaMHU UCTIOIb3YETCs B CUCTEME cOOpa
uHpopmaruu? B yem ee npeumynecTBo nepen muHoi RS2327

18. JlaiiTe XapakTepuCTUKy OECITpOBOAHBIX UHTEP(EeHcoB cOopa nHMOpMaALIUK O
coctostaum OC.

19. B yeM 3akiro4yaeTcsi CMbICI BU3YaJIbHOT'O TPOrpaMMUpPOBaHUs ?

4.5 KypcoBoe npoeKTHpoBaHue
VY4eOHBIM IIJIaHOM KyPCOBOE MPOEKTUPOBAHUE HE 3AINIAHUPOBAHO.
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5 PEKOMEHIAYEMAS JIMTEPATYPA

|. OcHoBHasi inTEpaTypa
1. [TonomapeB, A.b. MeTonoi0TsT Hay4YHBIX HCCICIOBAHUN [DJIEKTPOHHBIM
pecypc]: yuebHoe nmocodue a1t By3oB/ A. b. [Tonomapes, O. A. ITukynea. ®I'bOY BIIO
"[lepMm. Hau. uccaen. noautexH. yH-T". - 1 MO. - [lepmb: U3a-Bo Ilepm. nHai. uccnen.
noiauTexH. yH-ta, 2014. 186 c¢. — 1 ¢aitn. - Cucrem. TpeboBanus: Acrobat Reader. -

ISBN 978-5-398-01216-3. http://ed.donntu.org/books/cd5139.pdf
2. Tpouna B.I'. Metomonorusi Hay4HBIX HMCCIIENOBaHUN : ydeOHOe mocobue /

Tpouun B.I'., Cabuymnmun A.P. — VYIbSHOBCK : YIBSHOBCKHH TOCYIapCTBEHHBIN
texHudyeckui yuusepcuret, 2020. — 87 ¢. — ISBN 978-5-9795-2046-9. — Tekcr :
ANIEKTPOHHBIN // DnekTpoHHO-0mOnoreunas cucrema IPR BOOKS : [caiiT]. — URL:

http://www.iprbookshop.ru/106137.html

1. JdonmojHUTe bHAS JIUTEpATYypPA

3. MeTooorusi Hay4YHBIX UCCIIEIOBAaHUM : ydyeOHOe mocoOue ajisg o0ydaromuxcs
maructpatypel 1o Bcem YI'CH, peanmuzyempim HHUY MI'CY, oOyuarommxcs
crienpanuteTa no HampaieHuto NoArotoBku 08.05.01 CTpouTenbCTBO YHUKAIbHBIX
s3maauit u coopyxkenuit (Ne 02 ot 20.03.2019 r.) / E. B. Kopones, A. C. Uno3emres, A.
H. I'pummuna [u ap.]. — Mocksa : MUCU-MI'CY, 5bC ACB, 2019. — 104 ¢c. — ISBN
978-5-7264-2089-9. — TekcT : AMEKTPOHHBIN // DINEKTPOHHO-OMOIMOTEUHAs CUCTEMA
IPR BOOKS : [caiiT]. — URL.: https://www.iprbookshop.ru/101801.html

4. JlanaeBa, M. I'. MeTononorust Hay4HbIX UCCIeIOBaHuM : yueOHOe mocodue / M.

I'. Jlamaera, C. II. JlamaeB. — OpeHOypr : OpeHOyprckuid TrocyaapCTBEHHBIH
yuupepcutet, O9bC ACB, 2017. — 249 ¢. — ISBN 978-5-7410-1791-3. — TekcT :
ANIEKTPOHHBIN // DnekTpoHHO-0mOnoreunas cucrema IPR BOOKS : [caiiT]. — URL:

https://www.iprbookshop.ru/78787.html

6 YYHEBHO-METOAWYECKOE OBECIIEYEHUE JTUCHUIIJINHBI

Y4eOHO-MeTOAMYeCKHe U3IaHus, pa3padoTrannbie B JJOHHTY:

5. Meroanueckue peKOMEHAAMU Al CAMOCTOSTEIbHOW M WHAMBUAYaTbHON
paboTel Mo auciuIuinHe «MeTOoJoJoTusl U METOAbl HAayYHBIX MCCICAOBAHUN». s
oOywaroruxcst 1o HampasieHuto — noarotoBku — 05.04.06  «Dkomorus  u
npupojonoias3oBanue» Bcex ¢opm ob0yuenuss / ['OYBIIO «JIOHHTY», Kad.
MIPUKJIATHOM 3KOJIOTMU U OXpaHbl OKpy»Karolen cpensl ; coct.: B.B. [llanosanos, FO.H.
["arnOBa. — Jlonenk : JIOHHTY, 2020. — CucreMm. TpeboBanus: Acrobat Reader. — 3aru.
¢ TUTYJI. 3Kkpana. ruhttp://ed.donntu.ru/books/21/m6926.pdf

6. Meroanueckue pexoOMEHAAIMU JJis MPOBEACHUS MPAKTHUUECKUX 3aHSATUH I10
qucuuIinHe «MeTofoJIoThs U METOJbl Hay4YHBIX HCCIEAOBaHUI». NJis CTYJEHTOB
noaroroBku 05.04.06 «Dxosorus U MpUpPOAONOJIb30BaHUE» BceX ¢GopMm oOydeHus /
['OVYBIIO «IOHHTVY», Kad. npuknaaHoi 5KOJI0OTHH U OXpaHbl OKPYKAIOIIEH Cpebl ;
coct.: B.B. lllamopanos, O.H. I'annosa. — Jloneuk : JIOHHTY, 2020 . — Cucrem.



http://ed.donntu.org/books/cd5139.pdf
http://www.iprbookshop.ru/106137.html
https://www.iprbookshop.ru/101801.html
https://www.iprbookshop.ru/78787.html
http://ed.donntu.ru/books/21/m6926.pdf
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TpeOOBaHUS: Acrobat Reader. — 3ara. C TUTYJL. JKpaHa.
http://ed.donntu.ru/books/21/m6928.pdf

JJIeKTPOHHO-UH(OPMAIUOHHBIE PECYPChI
OBC JOHHTY - http://donntu.org/library
SBC IPRbooks - http://www.iprbookshop.ru

7/ MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JTUCHUIIJINHBI

7.1 JlekKunOHHBbIE 3aHATHSA:

VYueOnas ayautopust Ne7.402 yueOHBI KOpmyc 7 JUIsl TPOBEICHUS 3aHITHUN
JIEKIIMOHHOTO ¥ MPAaKTUYECKOIO THUIIA, TPYNIOBBIX U MHAWBUIYAIBHBIX KOHCYJIbTALUMU,
TEKYIIET0 KOHTPOJISl M MPOMEXKYTOUYHOM arTrecTanuu. MynbpTumMenitHoe 000py10BaHUE:
HOYTOYK, oneparmonHas cuctema Linux Ubuntu 18.04 (2018), LibreOffice 5.3.4 (2017),
MYJIbTUMEAUMHBIN TPOEKTOP, SKpaH. Criennaan3upoBaHHas MeOelb: 10CKa ay IMTOpHasl,
napThl, AEMOHCTPAIIMOHHBIE CTEH/IbI U MJIAKATHI.

7.2 IlpakTHYeCKHE 3aHATHUA:

VYyebnas ayautopusi Ne7.402 yueOHbI Kopryc 7 JIJIsi NPOBEACHUS 3aHATUN
JIEKIIMOHHOTO ¥ MPAaKTUYECKOTO THUIIA, TPYNIOBBIX U MHAUBUIYAIbHBIX KOHCYJIbTALUM,
TEKYILEro KOHTPOJIA U MPOMEKYTOUHOU arrecTauuu. MylbTuMeuiiHoe 000py10BaHUE:
HOYTOYK, onepanuonHas cuctema Linux Ubuntu 18.04 (2018), LibreOffice 5.3.4 (2017),
MYJIbTUMEAUMHBIN IPOEKTOP, SKpaH. Criennaan3upoBaHHas MeOelb: 10CKa ay IMTOpHasl,
NapThl, AEMOHCTPALMOHHBIE CTEH/bI U IIJIAKATHI.

7.3 CamocrosiTesibHas padora:

[TomernieHus 17151 CaMOCTOSITENHHOM PaOOThI C BO3MOKHOCTBIO TTOAKITFOYEHHS K CETH
"UaTtepHer" w oOecrmedyeHMEM JOCTynma B JJCKTPOHHYIO  HHOOPMAIIMOHHO-
00pa3oBaTeNbHYI0 Cpely OpraHW3allid: YHUTAIbHBIC 3ajbl, ydeOHbIE Kopryca 2, 3.
KoMmproTepHas TeXHWKAa C BO3MOXKHOCTBIO TOAKIIOYCHHS K ceth «UHTepHeT» U
obecriedyeHUEeM JOCTyNa B AJIEKTPOHHYIO HHQPOPMAIMOHHO-O00pPA30BaTEIbHYIO CpEIy
(BUOC JOHHTY) u snextponHo-6ubnuoteunyto cucremy (ObC IPRbooks), a Takxke
BO3MOYKHOCTBIO MHANBUAYATLHOTO HEOTPAHMUEHHOTO a0cTyma obydaronuxcs B ObC u
OUOC nocpenctBom Wi-Fi ¢ mepconanbabix MoOomimbHBIX ycTpoicTB. OC- Microsoft
Windows 7, OpenOffice 2.0.3 — oomectBennas aurieasus MPL 2.0/ Grub loader for ALT
Linux - mumensus GNU LGPL v3/ Mozilla Firefox - mmnensus MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) - nunensuss GNU GPL.


http://ed.donntu.ru/books/21/m6928.pdf
http://donntu.org/library
http://www.iprbookshop.ru/
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