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PabGouass nporpamma aMCUMIUIMHBEI «MeTomonorus W METOABl Hay4HBIX
MCCIIEIOBAaHUI» COCTaBJIeHAa B COOTBETCTBHM C YYEOHBIMH IUIAHAMH I10 HAIIPaBJIEHUIO
noaroroBku 20.04.01 «Texnochepnas Oe3zomacHOCTH», Marucrepckas IMporpaMma
«mxeHepHas 3ammTa OKpyxawoueid cpeas» mis 2020 roga npuéma 1o O4HOM U
3a04HOM (hopMam OOyUeHHs.

CocraBurens:

3aBeayromuii kadenpoit «Ilpuknannas —

9KOJIOTHUS U OXpaHa OKpY Karollei cpeab, / .

I.X.H., podeccop S B.B. IllanoBanos

(noanuce) (®UO)

PaGouas mporpaMma paccMOTpeHa M NpPHHSATA Ha 3acellaHud  Kadeapsl
«ITpuKnaHas SKONOTHs ¥ OXpaHa OKPY KAIOIeH CpebD».
[Ipotokon ot « 37 » abwema 20 AW romaNe 7/ .

7 S S
3aBenyrouuit kadenpoit ////f sl B.B. IllannoBanoB
(noanuce) (®.H1.0.)

PabGouass mporpamMma omoOpeHa y4yeOHo-meroauveckoi komuccuein ['OYBIIO
«IOHHTVY» no nanpasnenuto noarotosku 20.04.01 «TexnochepHast 6e30macHOCTE.
Tpotokon ot « 37 » ab<«yima 2020 roga Ne /

e f——
e —~—— ’«{/ B A)
[Ipencenarens - O.H. KanuHuxux
S “(noariucs) (®.H.0.)

PaGouast mporpamma mpoanena st 202/ roga npuéma Ha 3acelaHuM Kadeapsl

«[TpukagHas SKOJOTHs U OXpaHa OKPY KaroIEei CpeIbh».
IIpoTokon oT « 8 » auhcill 2027 roma Ne Z
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3aBenyromuii kadenapoii ////y//ﬁ 24 /@M/W/

Z(néfnfics) (®.M.0.)

Pabouas nporpamma nmpoasena s 20 roja npuéma Ha 3aceaHuM Kadeapsl
«IIpuknagHas 9KOJOTHS U OXpaHa OKpYy XKaroleh cpeab».
[IpoTokomn oT « » 20 rojaa Ne :

3aBenyronmii kadenpoi

(noanuce) (®.HU.0.)



Pabouas nporpamma nmpoasena s 20 roja npuéma Ha 3aceJaHuu Kadenpsl
«IIpuKinagHas 3KOJOTUs U OXpaHa OKPYKAIOLIEH CPEeabD».
[IpoTokon OT « » 20 roma Ne

3aBenytomuii kadeapoit

(nmoamnucek) (®.1.0.)

Pabouast nporpamma npoasiena s 20 rojia nmpuéMa Ha 3aceaHuM Kadeapbl
«IIpukiaaHas S3KOJOTUS U OXpaHa OKPYKAIOIIEH CpeIbl».
IIpoToKOII OT « » 20 roaa Ne

3aBenyromuii kadeapoun

(moanuce) (®.11.0.)

PaGouast nporpamma npoaJsiena s 20 rojia nmpuéMa Ha 3aceaHuu Kadeapbl
«IIpuknagHas 3KOJIOTHSI U OXPaHA OKPYKAIOIIECH CpeabD».
IIpoToKOII 0T « » 20 roaa Ne

3aBenyromuii kadenpoit

(rozrvCE) (®.1.0.)

PaGouast mporpamma npoasiena jis 20 rojia mpuéMa Ha 3aceaHuu Kadeapbl
«IIpuknagHas 3K0JIOTHSI U OXpaHa OKPYXKAOIIECH CpeabD».
IIpoToKOII OT « » 20 roaa Ne

3aBenyromuii kadenpoit

(rozrvcE) (®.1.0.)

Pabouast nporpamma npoaJjiena s 20 rojia npuéMa Ha 3aceaHuu Kadeapbl
«IIpuknaaHas 3KOJOTUS U OXpaHa OKPYKAIOLIEH Cpeabl».
[IpoToKOII OT « » 20 roaa Ne

3aBemyromuii kadeapoin

(momuck) (®.11.0.)

Pabouas nporpamma npoasena 1 20 roja npuémMa Ha 3aceJaHuu Kadenpsl
«IIpuknanHas 5K0IOTHs U OXpaHa OKPYKAIOLIEH cpeabl».
[IpoTokon OT « » 20 roma Ne .

3aBenytromuii kadenpoit

(moanuce) (®.1.0.)
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1 OBBEKT, HEJIb U 3AJAYH OCBOEHUA JUCIIUITJINHBI

JucuumuinHa paccMaTpuBaeT BOINPOCHI METOMOJOTMM M METOJIOB HAay4YHBIX
UCCIICIOBAHUMN.

Heabo mnpenogaBaHus AUCUUILIMHBL SBJIIETCSA: OBJIAJICHHE MarucTpaHTaMU
3HAHUSMM W yYMEHWsSAMHM OpPraHM3alliM M  IPOBEAEHUS TEOPETUYECKOTO U
DKCIEPUMEHTAIBHOIO UCCIEI0BAaHMS, ITO3BOJIIIOIIAMY UM B IIOJIHOW MEpEe peain30BaTh
CBOM HAay4YHBIM MOTEHIMAI.

3agaumM JUCHUIUIMHBL: OCBOCHHE METOJIOJIOTMYECKUX OCHOB HAYYHOT'O IMO3HAHUS U
TBOPYECTBA; MPUBUTH KYJIbTYPY HAyYHO-HCCJIEIOBATEIbCKOW pabOThl; MO3HAKOMUTH
MAaruCTpaHTOB C IPAKTUYECKUMU U METOAUYECKUMHU IPUEMaMM BEICHUS HAYy4YHOI'O
UCCJIEJOBAHMSI C LIETIbI0 TPUOOPETEHUS OIbITa HAYYHOH pabOThI; OBJIAZICHUE METOAUKON
MOCTaHOBKU ONTUMAJIBbHOTO SKCIIEPUMEHTA U 00pabOTKHU pe3yIbTaTOB U3MEPEHUIA.

B pesyinbrare 0CBOCHUS JUCLMILUIMHBI CTYAEHT JOJDKEH:

3HaTh. 0OCOOEHHOCTHU BBIOOpA HANPABJICHUS! HAYYHOTO UCCIIEIOBAHUS U 3TAIbl €ro

OCYILECTBJICHUS; 3a7]a4l U METOIbl TEOPETUUECKUX HUCCIICIOBAHMM; KilacCU(UKAIHUIO,
THUIIBI U 33/1a491 SKCIIEPUMEHTAIBHBIX UCCIICIOBaHM; MHPOPMAIITMOHHOE 00ECIICUCHHE
HAYYHBIX UCCIICIOBAHUM.

yMeThb. AaHAJU3UPOBaTh TEHACHUMH COBPEMEHHOM  HAyKH, OIPEICIATh
MEPCICKTUBHBIC HANpaBIEHUS HAYYHBIX HCCIEIOBAaHUN B MpeaMeTHON cdepe
poecCHOHANIBHON NIeATeNIbHOCTH, COCTaB MCCIIEIOBATEIBCKUX PA0OT, ONPEEISIONTNe
ux (GaKToOphl; HKCMIOJIB30BATh OJKCHEPUMEHTAIbHBIE U TEOPETHUYECKHE METOJIbI
UCClieIOBaHUs B Mpo(ecCHoHaIbHOM AESTEIbHOCTH; aJalTUPOBATh COBPEMEHHBIC
JOCTHKEHUSI HAyKh M  HAYKOEMKUX TEXHOJOTHMH K  00pa3oBaTeibHOMY W
caMmo00pa3oBaTeIbHOMY IIpolieccy; paboTaTh C €CTECTBEHHOHAYYHOW JIUTEpaTypoi
pa3HOro ypoBHS (HAy4YHO-TIOMYJISIPHBIE W3JaHUS, MEPUOJUUYECKHUE KYpHAIIbl), B TOM
YUCJIC HA UHOCTPAHHBIX SI3bIKaX.

BJa/IeTh: HABBIKAMU OpTaHW3allid WHIAUBUIYATBHOTO U  KOJUIEKTUBHOTO
MCCIIEIOBAHUS; METOJIMKOM COCTABJICHUSI TPOrpaMMBbl U TJIaHA HAYYHOTO MCCIIEI0BaHUS
Ha OCHOBAaHMHM OOOCHOBAHMS €r0 aKTyaJlbHOCTH W HAy4YHOW HOBHU3HBI, METOIUKOU
MPOBEJCHUSI ~ TEOPETHMUYECKOTO M JKCIEPUMEHTAJIBHOIO  KCCIENOBaHUS  C
HCIIOJIb30BaHUEM COBPEMEHHBIX METOJIOB; METOAUKOW OOpabOTKM M TPEACTaBICHUS
pe3yiabTaTOB HAYYHO-UCCIIEOBATENBCKON pabOTHI.

[lepeuncnennple pe3ynbTaThl OOyUEHUS SIBISIOTCSA OCHOBOM Ui (POPMHUPOBAHUS
CIIEAYIOIINX KOMIIeTEeHLM:
- CIIOCOOHOCTBIO OCYHIECTBIIATh KPUTHUECKUN aHAU3 MPOOJIEMHBIX CUTYyallMil Ha
OCHOBE CHCTEMHOTO ITO/IX0/1a, BhIpabaThiBaTh cTpateruto aAericteuit (YK-1);
- CIIOCOOHOCTBIO YIPABJIATH MPOEKTOM Ha BCEX 3Tamax €ro >KU3HEHHOTO LHUKJIA
(YK-2).
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2 MECTO JJUCHHUIIJIMHBI B OCHOBHOM OBPA3OBATEJIbBHOM
IMPOI'PAMME

JlucupmnianHa OTHOCUTCSA K oOs3arenbHON dyactm bioka 1

(Moynn)» y4eOHOro IJIaHa.

[Ipu u3yueHun TUCHUIUIMHBI «METOIOIOTHSI U METOIbl HAYYHBIX MCCIICTOBAHUI
UCIIOJB3YIOTCSL 3HAHMS, KOTOPBIE CTYAEHT MPUOOpENT NPU OCBOCHHUM MPOTPAMMBI
OakanaBpuata mo ykpymHenHou rpymme 20.00.00 Texnocdepnas 6e30macHOCTh H

MPUPOI000YCTPOHCTRO.

3HaHI/I}I, IMOJNYUYCHHBIC CTYACHTAMM IIpU OCBOCHHUHU AOUCHHIIIMHBI, JOIIOJIHAIOTCA,
PaCuInupAr0TCA, YFJIY6JI5H-OTC5I IIpu HM3Y4YCHHMH piada AUCHUILINH HpO(l)GCCI/IOHaJIBHOFO
HCIIOJIB3YIOTCA IIPH  HAIllMCAHHUU BBIHYCKHOﬁ

nMKiIa BOo 2 W 3 ceMecTpax,

KBaJII/I(bI/IKaIJ;I/IOHHOf;I pa6OTI>I B HpaKTH‘{GCKOﬁ ACATCIIBHOCTH.

3 CTPYKTYPA U COAEPKAHUE JUCIHUIIJINHBI

3.1 PacnipejesieHne y4eOHbIX 4YaCOB 110 TeMaM JUCHUILIMHBI U BUIAM 3aHATHI

«JIMCUMIIIMHBI

HaunmenoBanue TemMbl
(comepxaTenbHbIX MOyJIEN)

KosmyecTBo yacoB
(ouHasi/3a0uHast popma)

B ToMm uncie

Bcero | Jlexuuwm [Tpaxr. Jlabop. Cp
(Cemun.).

Tema 1. OcHOBHBIE NOJOXKEHUS HAYYHOTO
UCCIIEIOBaHUSI. Hayunas HOBU3HA. 5/5 1/0 2/0 0/0 o/5
Teopernueckast 3HAYUMOCTb.
[IpakTnyeckas 3Ha4MMOCTb.
Tema 2. OpfaHI/BauHﬂ Hay4HO- 216 11 40 0/0 2/5
HCCIIEIOBATENbCKON pabOoThI
Tema 3. AHanu3 Hay4yHO-TEXHHYECKOMN
uHpopMaIMi U 00O0CHOBAaHHE MPOOIEMBI 8/7 2/0 4/1 0/0 2/6
TeMbl HAY4YHOU paboThI
Tema 4. VMCTOHLI TEOPETHYECKUX 6/4 210 210 0/0 o/4
HCCIIEIOBAaHUH.
Tema 5. MeToasl SKCIIEpUMEHTAIIBHBIX
uccnenoBaHuii. KoMnploTepHble CUCTEMBI 19/17 6/3 10/2 0/0 3/12
3alUThl OKPYKAIOIIEH CpeJIbl
Tema 6. O6paboTka 1 060601ueHHe 11/12 2/0 41 0/0 5/11
pe3yJIbTaTOB MCCIEA0BAHUN
Tema 7. AHanu3 U UCTIIOIB30BaHUE ) 9/10 21 40 0/0 3/5
PE3yJIbTaTOB HAYYHBIX UCCIIEIOBAaHUMN
Tewma 8. Opopmnenue HaydHO-
HCCIIeI0BATENbCKOM paboThl. MeTo bl 715 1/1 4/1 0/0 2/2
IIOMCKA HOBBIX TEXHUUECKUX PELICHUH.
NunuBunyansHOE 3a1aHueE 0/10 0/10
Kypcosast pabota (mpoexr) 0/0 0/0
Wroro no BuaM 3aHsATHi 72[72 17/6 34/6 0/0 21/60




HaumMeHnoBanwme TeMbI KonuaecTBo yacos
(comepkaTebHBIX MOTYJICH ) (ounas/3aounas popma)
B toMm uncine
Bceero | Jlekiuu [Tpakr. Jlabop. CP
(Cemun.).

Kontpois 36/36
NUTOI'O: 108/108

d)opanOBaHMe KOMHeTeHHI/Iﬁ B pe3yjabTaTe 0CBOCHUA TEM NUCIHUIITUHBI

Kommerenmun TeMbl TUCHUILIMHBI, HAIICJCHHBIC HA BBIPAOOTKY KOMITCTECHIIMH
VK-1 Tema l,2,3,7
YK-2 Tema 4,5,6,7,8
3.2 Jlekuuun

Tema 1. OcCHOBHBIE NIOJIOKEHUSI HAYYHOTO UCCIIEIOBAHHUS.

ConeprxaHue TeMBI 1:

Beenenune. Hayka kak cucrema 3HaHMA. OCHOBHBIE IOHATUS M ONPEIEICHUS.
MeTtononorust 1 MeToAbl Hay4HOro uccienoBanus. [Ipobnema. OOBEKT UCCIeIOBaHMUS.
[Ipeamer HayuHoro wuccienoBanus. HayuHas HoBu3HA. Teoperudeckas 3HAYMMOCT.
[TpakTryeckas 3Ha4MMOCTb. OCHOBHBIE 3aKOHOMEPHOCTH, MPOOIEMBI U MPOTUBOPEUHS
pa3Butuss Hayku. HpaBcTBeHHBIE acrnekTbl. OTBETCTBEHHOCTb YEJIOBEKA IEpPeN
IIPUPOIOM.

Jlutepatypa k Teme 1: [1, 2]

Tema 2. Opranu3zanusi Hay4HO-UCCIIEA0BATENBCKONU PaOOTHI.

ConepkaHue TeMBbI 2:

[[nanHupoBaHrie ¥  NOPOTHO3UPOBAHME  HAYYHBIX  HccieqoBaHu.  BwiOop
(mocTtaHOBKa) TEMbI WIIM MPOOJIEMBI HCCIIEOBAHUS B PUPOJTOOXPAHHOM J€ATEIbHOCTH.

CrpykTypHasg OpraHd3anusi HAy4YHOIO KOJUIEKTMBA W METOABl YIPABJICHHUS
HAay4YHbIMU HccaeAoBaHUSAMU. (OCHOBHBIE NPHUHLMIBI OPraHU3ALMM JIE€ATEIBHOCTH
HAyYHOTO KOJUIEKTUBA. OCOOCHHOCTH WHIWBUIYAIbHOW W KOJUICKTUBHOW Hay4dyHOU
nesaTenbHoCcTH. Ilcuxoslornyeckre acrneKkThl B3aUMOOTHOLIEHWM PYKOBOAMTENS U
no4MHeHHOro. OCHOBHBIE 4epThl PaOOTHHKA HAyKH. J[eATeIbHOCTh YyUpexIeHUU U
OpraHu3alyi 10 OXpaHe MPUPOJIBI.

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

Tema 3. AHaiu3 Hay4yHO-TEXHHYECKOW HWHGOpMAIMM U OOOCHOBAaHUE TEMBI
Hay4YHOU pabOoTHI.

ConepkaHue TeMbI 3:

Cucrema Hay4yHO-TEXHHUYECKOM uHGOpMaIMU. YHHUBEpPCaIbHAs JECSITHUYHAS
knaccupukanus (COCT  7.90—2007). YJAK 502/504 - «IIpupoma. Oxpana
OKpyXartei cpenbl». MexnyHapoanas kinaccupukanus wuzooperenuit (MKH).
MeToapl mToWCKa M CHCTEMaTH3allud Hay4YHO-TeXHHW4Yeckol uHpopmanuu. OleHka
JOCTOBEPHOCTH MH(OPMALIMU U3 HHTEPHETA.

Ananu3 wuHpopManuu U (OPMYJIMPOBAHUE 337ad HAYYHOTO MCCIEIOBAHUS.
O00CHOBaHME aKTyaJIbHOCTH M TEMbI HAYYHOT'O UCCIIEOBAHNUS.




Pa3paboTka mporpamMmbl, TIUIaHA W METOJMKH  TMPOBEJACHUS  HAY4YHO-
UCCJIEI0BATENHCKONU PabOTHI.

Jluteparypa k Teme 3: [1, 2]

Tema 4. MeToabl TEOPETUUECKUX UCCIICIOBAHUIA.

ConeprkaHue TeMbI 4:

Mertonosoruss  TEOPETUYECKUX  HMCCICAOBAHUU.  AHAIUTHUYECKUE  METOMbI
UCCJIEI0BAHMI. OKCHEpUMEHTAIbHO-aHATUTUYECKUE ~ METOAbl  HMCCIIEIOBAHU.
CocraBnenue mojnenu oObeKkTa ucciaemaoBanuii. CucremMatusamus (KIacCH(pUKAINS),
pamxupoBanue. Opranusanus onpoca. MaTeMaTH4ecKoe MOJEIMPOBAHUE B PEILICHUU
HKOJIOTHYECKUX 3alad. AHaiu3 U 00OCHOBaHHE (HaKTOPOB Il MPOBEACHUS
MHOTO(AaKTOpHOTO  dKcriepuMeHTa.  [logroroBka  MaTpuilkl  IJITAHUPOBAHUS
MHOTO()AKTOPHOTO AKCIIEPUMEHTA.

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

Tema 5. MeToabsl SKCHEPUMEHTANBHBIX UCCIeAOBaHUNA. KoMIbIOTEpHBIN
MOHHUTOPHUHT OKPY’KAIOIIEN CPEbI

ConepKaHuE TEMBI S:

MeTonoa0rust 3KCIepuMEHTANBHBIX HCClIeqOBaHUN. BbIOOp cpeAcTB u3MepeHuil u
UX cTathucTudeckas oneHka. [loneBble uccienoBaHus, HAONIOACHUS W PErucTparus
HaOmoaeHnil. KonTposs kauecTBa okpysxarouieit cpenbl. CucteMsl, puOOpbl U METO/IbI
KOHTPOJISI KaueCTBa OKpY Karomiei cpeapl. KOHTposb 3arpsi3HeHus.

JlaT4MKM KOHTPOJI COCTOSIHUSL OKpY»Karolieu cpeapl. Opranusaius HaOoAeHUs U
TECTUPOBAHUSI B MPUPOJOOXPAHHON HAesITeNbHOCTH. OpraHuzanus KOMITbIOTEPHOIO
Mounutopunra 3a coctosauemM OC. Konnenmus SCADA. KoMmnoHEHTH cucTeM
KOHTpPOJISI U yHpaBJieHUs U ux HazHaueHue. ['paduueckuit uatepdeiic. Opranuzamus
B3aUMOJICUCTBUS C KOHTpoJuiepamu. [IpoTokosbl yist oOMeHa JaHHBIMU. ATmapaTHas
peanu3aiuu CBsI3M C ycTpoiicTBamu BBoja/BeiBoja. Tpenast B SCADA - cucrtemax.
[Tpumepsl perieHnil KOMITBIOTEPHOTO YIpaBiICHUS] CUCTEMOW cOopa WH(pOpPMAIUA O
cocrosinnu OC,

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

Tema 6. O6paboTka u 00001IeHHE PE3YIBTATOB UCCIICIOBAHUM.

ConepkaHue TeMBI 6:

EcTecTBeHHO-Hay4HbIE MEPhl OXpPaHbl OKPY)KAKOIIEH Cpelbl. AHAJIN3 COCTOSIHUS
okpyxaroiei cpeabl. ['paduueckuil aHaau3 pe3ynbTaTOB JKCIEpUMEHTa. MeTonbl
noabopa sMmnupuueckux ¢opmyi. [loHsITHE O KOppENSIIMOHHOM aHaiu3e. AHaau3
TEOPETUYHO-IKCIIEPUMEHTANBHBIX HcclieoBaHui. CTaTUCTUYECKUM aHAIN3 ypaBHEHUS
MOJIMTHOMUHAILHOW perpeccuu. [IporHo3upoBanre MHOTO(DAKTOPHBIX MPOIIECCOB U
SBJICHUM.

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

Tema 7. AHanU3 U UCIIOIB30BAaHUE PE3YJIBTATOB HAYYHBIX UCCIIETOBAHU.

ConeprkaHue TeMBI 7:

CouunanbHO-3KOHOMUYECKHUE ACIIEKThl BO3ACHCTBUS YEIOBEKAa HA OKPYKAIOIILYIO

cpeny.




AHanu3 uccienoBanuii 1 GopmMyIupoBaHUE BBIBOJOB U MpeioxkeHuit. CTpykTypa
otuetoB 0 HUP. BHenpenue 3akoHUE€HHBIX HAyYHO-UCCIIEIOBATENbCKUX padboT. OleHKa
3¢ (HEKTUBHOCTH HAYYHBIX UCCIIETOBAHMM.

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

Tema 8. OdopmieHre HAyYHO-HCCIEIOBATEIBCKON pabOThl. MeTombl moucka
HOBBIX TEXHUYECKUX PEIICHUH.

ConeprkaHue TEMBI &:

Odopmiterne oubmmorpadguaeckoro cnucka. [loaroToBka HayIHBIX MATEPHUATIOB K
onyonukoBanuio. Cuctema IMOHWCKAa HOBBIX pelleHuid. MaeanbHbI TEeXHUYECKUN
pe3ynbTaT. Meton accoumanuii. MeTos; KOHTPOJIBHBIX BOIMPOCOB. MeToJ MO3rOBOTO
mrypma. OdopmileHre HayqHO-UCCIIEA0BATENECKOM PAOOTHI.

Jlutepatypa k Teme 8: [1, 2, 6]

3.3 IllpakTnyecKkue 3aHATHS

Ne Tema 3aHsaTHS O0bewM, vac. | Jlutepary
/11 OYH/330YH pa
1 KitroueBbie MOHATHS HAYKH U HAYYHBIX UCCIICAOBAHUI 2/0 [1, 2, 6]
5 OpraHmauI{ﬂ Haquo-HccneLLOBaTeunLCKoﬁ paboThl B 00JIaCTH an 1,23 6]
WH)KCHEPHOM 3alIUTHI OKPY>KAIOIIEH Cpe/Ibl
3 WudopmarmonHoe obecrieueHre HaydHOH pabOThl. 4/0 [1, 2, 6]
4 MeTo bl TEOPETUUECKUX UCCIIEOBAHUN. AHAIU3 CTPYKTYpPHOU 2/0 [L 2,3, 6]
cXeMbl 00BbEKTa KaK HCTOYHHMKA TeXHOC(EepHOH OMacHOCTH ===
5 MeToapl MaTEMAaTUYECKOTO TNIAHUPOBAHHUS IKCIIEPUMEHTA. 4/0 [3, 4,5, 6]
Mertoponorust 3KCriepuMEHTaNbHBIX UccienoBaHuii. KoHTposb [1,3 45
6 KayecTBa OKpyxKaromei cpeabl. CHCTeMbl, TPUOOPHI M METOIBI 10/4 QT ==
KOHTPOJISl KAUeCTBA U 3aIUThI OKPY)KAIOLIeH CpeJibl.
7 Cratuctuyeckuif  aHanu3 M o0OpaboTKa  pe3yiabTaToB 6/1 [3, 4, 6]
AKCIIEPUMEHTA. AHAJIN3 COCTOSTHUS OKPYXKAIOIIEH CPEIbI. =
8 Odopmiienue pe3ysIbTaToB Hay4YHO-HMCCIIEI0BATENbCKOM 210 1,2, 6]
paboThI
HUTOI'O: 34/6

3.4 JlaGopaTopHbie padoThI
JlabopaTopHble pabOTHI TTO TUCIUTLINHE YUEOHBIM TUIAHOM HE TIPETyCMOTPEHBI.

3.5 CamocTosiTeibHAs padoTa cryaeHTa [5]

Ne Bugpsl camoctosiTenbHOM paboThI CTyIEHTa O06mwewm, gac.
n/n OuHasl/ 3a04H
1 M3ydeHne JeKIMOHHOIO MaTepuaa 9/25
2 [ToaroToBKa K MpakTUYECKUM 3aHSATUSAM 12/25
3 [TonroroBka K 1a00opaTopHbIM paboTam 0/0
4 BrinosHeHNE KypcOBOIo IPOEKTa 0/0
5 BrinonHeHne KypcoBoii paboThI 0/0
6 BrinonHenue WHAMBHYaIbHOTO 3a1aHUs 0/10
HUTOrO: 21/60




3.6 KypcoBasi paboTa, MHAMBHAYAJbHOE 3a1aHHe

KypcoBas paboTa no JucuurinHe y4eOHbIM IJIAaHOM HE MPEeTlyCMOTpEHA.

Jns cryaeHToB 3a04HOM (opmbl oOydueHuss B 1 cemecTpe MNPeayCMOTPEHO
BBIIIOJIHEHUE KOHTPOJIBHOW paboTel 1o (opMe WHAWBUAYAIBHOTO 3amaHust [5].
TemaTtnka MHIWBUIYadbHOTO 3a/laHUsl CBSI3aHA C CAMOCTOSTEIbHBIM BBHITIOJHEHUEM
JIOTUYECKON M pacyeTHOM paboThl MO COCTABICHHUIO MPOTPaMMBbl UCCIIEIOBAHUS, IJIaHa
HKCIIEPUMEHTA BKIIIOYAIOLIETO MATpUIly IJIAaHUPOBAHUS, pacdeToM KOA(P(PUIIUECHTOB
YpaBHEHHUS PErPecCMU W aHajn3a €ro CTaTUCTHYECKHUMH METOJaMH C MPOBEPKOM
MaTeMaTHYeCKOM MOJIeIN Ha aJeKBaTHOCTh. JIOMyCKaeTcsi BBHIMIOJHEHHE pPadOThI C
MPUMEHEHUEM KOMIIBIOTEPHBIX MAaTEMaTHYECKUX IMAaKeToB. B pe3ynbTare BBHIMOIHEHUS
paboOThl CTYAEHT JOJKEH OCBOUTH IIJIAHUPOBAHHE MHOTO(PAKTOPHOTO IKCHEPUMEHTA,
IPUHLIUIIBI BBIOOpa (PaKTOPOB, aHATIU3 MaTEMAaTHUYECKON MOJIENH IIpoLecca.

PexoMenayeMblit 00beM MOSCHUTENBHOM 3alUCKU M0 UHAUBUIYaIbHOMY 3aJJaHUIO
He O6onee 12 ctpanuil popmara A4 (210x297 mm).

4 ®OHJA ONEHOYHBLIX CPEJACTB

4.1 Kpurepuun ¥ 1mKajdbl I HHTEITPUPOBAHHON OLEHKH YPOBHSH
c(hopMUPOBAHHOCTH KOMIIETCH LM H

Cocmasnarowas KomnemeHyuy — NOIHOMAa 3HAHUU
HYJICBOW YPOBEHb: HEBEpHBbIC, HE apryMEHTHUPOBAHHBIC, C MHOMXECTBOM TIPYOBIX
OIMOOK OTBETHI HAa BOMPOCHI / OTBETHI Ha JiBa BOMpPOCAa U3 TPEX MOTHOCTHIO
OTCYTCTBYIOT. Y POBEHb 3HaHUM HMYKE MUHUMAJILHBIX TPEOOBaHUHA;

MHUHUMAJIBHBIN YPOBEHbB: JIaHbI HE MOJIHBIC, HE TOYHBIE U apI'YMEHTUPOBAHHBIE OTBETHI
Ha BOMPOCHL. YPOBEHb 3HAHWW HUKE MHUHUMAJILHBIX TpeOoBaHMi. [[omyIieHo MHOTO
IpyOBIX OIINOOK;

MIOPOTOBBIM YPOBEHb: JIaHbI HEAOCTATOYHO MOJIHBIC, TOYHBIE U APTyMEHTHPOBAHHBIC
OTBETHI Ha BOMPOCHL. [[I0XO 3HAET TEPMUHBI, ONMPEACICHUS U TOHATHS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIIICHUS, TPUHIUIIBI. J[omyIlieH0 MHOTO HETpyOBbIX OIITHOOK;

CpeaHU ypOBEHb: J[aHbl JOCTATOYHO MOJHBIE, TOYHBIE U APTYMEHTHUPOBAHHBIE OTBETHI
Ha BONpPOCHL.. B 1el0oM 3HaeT TEPMUHBI, ONPEACICHUS W TOHSATHS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIICHUS, MPUHIUIBL. JOMyIIEHO HECKOJBKO HErpyobIx
OIINOOK;

MIPOABUHYTHIM YPOBEHB: JaHbI IOJIHBIE, TOYHBIE U APTYMEHTHPOBAHHBIE OTBETHI Ha
BOIPOCHI. 3HAET TEPMHHBI, ONMPEJCICHUS U TOHSATHSA, OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIIEHUS, MPUHITUIBL. J[OMyIIIeHO HeCKOIBKO HETPYOBIX OIITHOOK;

BBICOKAW YPOBEHb. JaHbl IOJIHBIE, TOYHBIE W apPryMEHTHUPOBAaHHBIE OTBETHI Ha
BOIIPOCHI. 3HAET TEPMUHbBI, OMPEACICHUS U MOHATUS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOUIIEHHUSI, TPUHUMIBI. J[OMYIIIEHO HECKOJIBKO HETOYHOCTEH.
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COCI’I’ICZGJZ}Z}‘OM/}CZ}Z KOMnemenyuu — yMmernus

HYHCBOﬁ YPOBCHL: IIOJIJHOC OTCYTCTBUC ITIOHUMAHUA CYTH MCTOJUKH PCHICHUSA 3ada4U,

JIOITYIIIEHO MHOYKECTBO IPyOESHIIINX OIIMOOK / 3a/1aHus HE BBIMOJIHEHBI BOOOIIIE;

MUHUMAJbHBII ypOBEHb: cllaboe MOHMMAaHWE CYTH METOAMKH pEIICHHS 3aayu,

JomyiieHsl Tpyosie ommoOku. Pemenuss He obocHoBaHbl. He ymeeT ucmonb30BaTh
HOPMAaTUBHO-TEXHUYECKYIO JIUTepaTypy. He opueHTHpyeTcs B cienuanbHOM HAyYHOR
JUTEPATYPE, HOPMATUBHO-TIPABOBBIX AKTAX;

HOpOFOBbIﬁ YPOBCHL: JOCTATOYHOC ITOHMMAHWC CYTH MCTOAWKU PCIICHHA 3a/ddu,

JOTyIeHbl OomuOKku. Permenns He Bcerga OOOCHOBaHBL. YMEET HCIIOIB30BaAThH
HOPMATHBHO-TEXHUYECKYIO JuTepaTypy. Crnabo OpHUEHTHpPYETCs B CIEIUAIbHON
Hay4YHOU JIMTEPAType, HOPMATUBHO-TIPABOBBIX aKTaX;

Cpe,Z[HHﬁ YPOBCHBL: B LCIOM IMOHHUMACT CYTb MCTOIUKHU PCIICHUA 3adadH, AOITYIICHLI

omuoOKku. Pemenus ne BCCTda 000CHOBAHEI. YMEET WCIOJIE30BATh HOPpMATHUBHO-
TCXHHUYCCKYIO U CIICIHNAJIBHYIO HAYUYHYIO JIUTCPATYPY, HOPMATHBHO-IIPABOBLIC AKTHI,

HpOIIBI/IHYTI:Jﬁ YPOBCHL: B MNCJIOM IIOHHMMACT CYTb MCTOAUKH PCHICHUA 3aJdavu,

JOIyIIeHbl HeTO4HOCTH. (CrocoOeH O0OCHOBaTh PELICHHA. YMEET HCIOIb30BaTh
HOPMATHMBHO-TEXHUYECKYIO M CIHEHUAIBHYI0 HAYYHYIO JHMTEpaTypy, HOPMAaTHBHO-
IIPABOBBIE AKTHI;

BBICOKUI YPOBEHb. MOHUMAET CYTh METOAUKH pelieHus 3a1aud. CrnocoOeH 000CHOBATh

penieHusl. Y MEET UCIOIb30BaTh HOPMATUBHO-TEXHUYECKYIO U CIIEIUAIBHYIO HAYYHYIO
JUTEpaTypy, NEPEIOBOM 3apyOeKHBIM OMBIT, HOPMATUBHO-TIPABOBHIE AKTHI.

Cocmasnaowas KomnemeHyuu — 61a0eHue HagblKamu

HYJI€BOM  ypOBEHb: HE  NPOAECMOHCTPUPOBAJI  HABBIKM  BBINOJHEHUS
npodecCHOHANBHBIX 3a7ad. VICObIThIBAa€T CyIIECTBEHHbIE TPYJHOCTH IMpH
BBIMIOJIHEHUH OT/IETIbHBIX 3aJaHUI;

MUHUMAJIbHBI  ypOBEHb: HE MPOJEMOHCTPUPOBAT HABBIKM  BBINOJHEHUS
npoecCHOHANBHBIX  3a7ad. VICObIThIBAaeT CyIIECTBEHHbIE TPYAHOCTH IPH
BBITIOJTHEHUH OT/ICTBHBIX 3aaHHUIA;

MOPOTOBBI  YPOBEHb: BJAEET OMNBITOM TOTOBHOCTH K TPOoeCCHOHATHHOU
JESTEIIbHOCTH W TPO(GECCHOHATBFHOMY CaMOCOBEPIIICHCTBOBAHUIO HA MOPOTOBOM
ypoBHe. TpynoBbie AeHCTBYSI BBITTOIHSACT MEIJICHHO U HEKAYECTBEHHO;
CpeIHUI ypOBEHB: BIAJEET CPEAHUM OIBITOM TOTOBHOCTH K MpodeccroHaIbHOM
JESATENIBHOCTH W TPOGECCHOHATFHOMY CaMOCOBEPIICHCTBOBAHUIO. TpymoBbIe
JICHCTBUS BBITIOJIHACT HA CPEAHEM YPOBHE IO OBICTPOTE M KA4ECTBY;
NPOJABUHYTHIM YPOBEHb: BJIAJEET OMBITOM M JOCTATOYHO BBIPAKEHHOM JIMYHOCTHOU
TOTOBHOCTH K NpOGECcCHOHAIbHOW ACSITENbHOCTH U MNPOPECCHOHATBLHOMY
CaMOCOBEPILIEHCTBOBAHUIO. bBBICTPO M KA4€CTBEHHO BBINOJHIET TPYJIOBBIC
JICUCTBUS,
BBICOKHMI YpOBEHB: BJIAJIEET OIMBITOM U BBIPAXKEHHOCTBIO JIMYHOCTHON TOTOBHOCTH K
npoeccuoHaIbHON NEeATEIbHOCTH U po(hecCHOHATTEHOMY
CaMOCOBEPILEHCTBOBAHUIO. DBBICTPO M  KAYECTBEHHO BBINOJHSET TPYIOBBIE
JEUCTBUSI.



11

Obobwennas oyeHxka cpopmuposanHocmu KoMnemeHyul
HYJICBOM ypOBEHB: Ha HYJEBOM YPOBHE C(POPMHPOBAHBI: BCE COCTABJISAIONIME; OJIHA
WJIU JIBE U3 TPEX, OCTaJIbHbIE — Ha 00JIe€ BEICOKOM YPOBHE;
MUHUMAJIHBI ~ ypOBEHb: Ha MHUHUMAJIbHOM YypOBHE C(OpMHUpOBaHBI: BCE
COCTABJISIFOIIHE; OJTHA WIIH JIBE U3 TPEX, OCTAIbHBIE — HA 00JIee BRLICOKOM YPOBHE;
MOPOTOBBI YPOBEHBL: HA MOPOTOBOM YPOBHE C(POPMHUPOBAHBI: BCE COCTABIISIIOIIHE;
OJIHA WU JIBE U3 TPEX, OCTANIbHBIE — HA 00JIe€ BLICOKOM YPOBHE;
CpeIHUI YPOBEHB: Ha CPEIHEM YpPOBHE CHOPMHPOBAHBI: BCE COCTABJISIONINE; OIHA
WJIU JIBE U3 TPEX, OCTaJIbHbIE — Ha 00JIE€€ BEICOKOM YPOBHE;
IPOJBUHYTBIM  ypOBEHb: Ha TNPOJBUHYTOM YypOBHE Cc(OpMHpOBaHBI: BCE
COCTABJISIIOIIME; OJIHA WIIK JABE U3 TPEX, OCTAIIbHBIE — HA BBICOKOM YPOBHE;
BBICOKMM YpPOBEHb: Ha BBICOKOM YpOBHE C(HOPMHUPOBAHBI BCE COCTABIISIONINE
KOMIIETCHITUM.

4.2 Bonpocsl K 3K3aMeHy U IPpUMep IK3aMEHAIHOHHOT0 Omiera

Bomnpocel k 3k3aMeHy

1. TloHATHe U XapaKTEpPUCTHKA HAYKU KAK CUCTEMBbI 3HaHUU. OCHOBHBIE (PYHKIUU

HayK{ B COBPEMEHHBIX YCIIOBHUSIX.

MeTononorust Kak OCHOBA pEUIEHUS] HAyYHBIX MPOOJIEM.

3. CrpykTypHasi OpraHM3alMs HAy4YHOTO KOJUIGKTHBA M METONbI YIpPaBICHUS

Hay4YHBIMU UCCIIEOBAHUSIMU.

OCHOBHBIE IPUHLINIIBI OPraHU3aLNUH JEATEIbHOCTH HAYYHOI'O KOJJIEKTHBA.

Oco0EHHOCTH WHIMBHUAYATbHOM M KOJUIGKTUBHOM HAy4YHOW [EATEITHbHOCTH.

IIcuxonornueckue aCIEKThI B3aMMOOTHOIIEHU  PYKOBOJUTEIS U

HOIYMHEHHOTO.

6. Krnaccuduxamuss Hayk, €€ Ha3Ha4eHHWE M  CIOCOOBI  MOCTPOCHHS.
@dyH/1aMEeHTaJIbHBIE U MPUKIIAHbIE HAYKHU, UX XapaKTEPUCTHUKA.

7. Knaccudukanus 00b€KTOB HAyUHBIX Uccien0BaHuii. BeiOop (mocTaHOBKA) TEMBI
WJIM TpOOJIEMbIl UCCIIEI0BAHUS B 001aCTH 3KOJIOTHH.

8. OO0ocHOBaHME aKTyaJbHOCTHM M HOBH3HBI Hay4yHOTO uccienoBanus. lIpaBuna
NOCTPOEHUSI HAYYHOM CTaThH, I0KJIa/a, TE3UCOB.

9. VYrounenue npodIEeMbI (TEMbI) U COCTABIIEHUE TPOTPAMMBI UCCIIEAOBAHMUS.

10. OmnpeneneHue 0OBEKTa U TMpeaMeTa HAaydyHOro uccliienoBaHus. OOBEKTHI
HAYYHOT'O UCCJIEAOBAHMS B TPUPOAOOXPAHHOMN AEUTEIBbHOCTH.

11. DTanbl BBIABWKEHUS, MPOBEPKUM W OIEHKH HAyYHOUW TUMOTEe3bl. OCOOEHHOCTH
IIPOBEPKU TUIIOTE3 B PELIEHUH IKOJIOTMYECKUX 3aa4.

12. Posp uHopManuy B OpraHu3aldy U TPOBEACHUH HAYYHO-HCCIIEI0BATENIbCKON
pabote. Knaccuduxarus nctounukoB nHbopMamu nHPOPMaInu.

13. TlarenTHas nHbopManus u ee ocooeHHocTH. FOpuandeckue aclieKThl TaTeHTOB.

14. PepepaTuBnbiii xkypHan «OxpaHa MPUPOAbI U BOCHPOU3BOACTBO MPUPOTHBIX
pECypCoOB», TMPEUMYIIECTBA M OpraHu3alus CTPYKTYphl pedepaTuBHOrO
KypHaia

15. . Onenka goctoBepHOCTH UHGOPMAIIUK U3 UHTEPHETA.

N

o b



16.
17.

18.
19.
20.
21,
22,
23.
24,
25,
26.

217,
28.

29.
30.
31.
32,
33.
34,
35.

36.

37.

38.

39.
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Cranuu 00paboTKu HHGOPMAILIMK U UX XapaKTEPUCTUKA.

Knaccudukanus nuadopmanuu. YHUBepcanbHas AeCSITHUHAS KiacCUpUKaIIHS.
Cnoco0s1 onpenenenust YK nayunoit padotsl. Y JIK skosorum.

3HaU€HHE M POJb TEOPETUYECKHX METOJOB HCCIEIOBAaHHUS B METOAOJOTUU
HayKHU.

['unore3a kak CTpyKTypa Hay4yHOro wuccienoBanus. llytm nokasartenbcTBa
TUIOTE3bI U (POPMHUPOBAHHE TEOPHUH.

OnemenTsl nporpaMMbl HUP. CtpykTypa mjaHa Hay4HOTO UCCIIET0OBAHMUS.
OCHOBHBIE METOIBI TEOPETHUECKUX UCCIEAOBAHUI U UX XapaKTEPHUCTHKA.
MarteMaTtnyeckoe MOJIEIMPOBAHUE B PEILICHUN SKOJIOTHYECKUX 3aad.
CocraBneHuss MaTpullpl IUJIAHUPOBAHUS IOJHOTO (PAaKTOPHOIO 3KCIEpUMEHTa
IIEPBOT'O Y BTOPOT'O MOPSIIKOB.

Beibop u o00ocHOBaHME YPOBHEW M HMHTEPBAJIOB BapbUpPOBaHUS (PAKTOPOB.
OneHka 3HaYMMOCTH BIMSIHUS (PAKTOPOB.

OmnpeneneHue aJeKBaTHOCTH YPaBHEHUs PErpeccUu dKcnepuMeHTy. IIpunsTue
pelIeHn Py HEaJeKBaTHOCTH YPABHEHUS PETPECCUMU.

Tunbl U BUIbl SKcnepuMeHTOB. [loneBbie wuccienoBaHusi, HAOMIOACHUS W
peructpanus HabIoACHUM.

[TprHIMIBEL KOHTPOIA KOHTPOIE KauecTBa COCTOSTHUSA OKPYKAFOIIEH CPEIBL.
Cucremsl, npuOOpPbl U METOABI KOHTPOJSI KAUueCTBA W 3AIIMThl OKPYKAaroUIeH
CpEe.bl.

OO6mume TpeOoBaHMS K YMITUPUIECKUM METO1aM (M METOIUKAM).

Br16op cpencTB n3MepeHuit U X CTaTUCTUYECKAs OIEHKA.

JIabopaTopHble 3KCHEPUMEHTAlbHbIE HCCIEeNOBaHUS. JlaTuuku KOHTposd 3a
BbIOpOCAMU 3arpsI3HSIOLINX BELIECTB B OKPYIKAIOILYIO CPELY.

Opranuszanusi KOMIIBIOTEPHOTO 3KOJIOTMYECKOTO0 MOHUTOPUHIA 32 COCTOSIHUEM
OC.

Konnermmst SCADA. OPC cepsepsi.

MUKpPOKOHTPOJUIEPBI,  U3MEPUTENH,  H3MEPUTEIU-PErYJISATOPbl,  MOIYIH
BBOJIa/BbIBOJIAa HM3MEPUTENbHOW HWH(MOpPMAMM B CUCTEME 3KOJIOTMYECKOTO
MOHUTOPHUHTA.

CtpykTypHass cxeMa  KOMIIbIOTEPU30BAaHHOTO  JKCIepuMeHTa.  Bridbop
anmapaTHbIX W MPOTPaMMHBIX  CpPEACTBA  KOMIIBIOTEPU30BAHHOTO U
JUCTAaHIMOHHOTO 3KCIIEPUMEHTA.

CornpsikeHUE JIEMEHTOB B CUCTEME: AKCIIEPUMEHTAIbHBIN OOBEKT<>AaTUUK<>
MUKPOKOHTPOJIIEP<> KOMITBIOTED.

OmnpeneneHue cocraBa W o0beMa JOMOJHHUTEIBHBIX HM3MEPCHHH, aHalu3,
BbIOpAaKOBKA aHOMAJIbHBIX U BOCCTAHOBJICHUE POMYIICHHBIX U3MEPEHUH.
Bribop MeTomoB cTaTHCTHUECKON 0OpabOTKM M MpOBEpKa 3aKOHOB pac-
MpPEAENICHNs] DKCIIEPUMEHTAIbHBIX JTAHHBIX, OLIEHKAa MapaMeTpOB M YHUCIIOBBIX
XapaKTepUCTHK HAOIIOAAEMbIX CITyYailHBIX BEJIMYMH WU MPOIIECCOB.
EcTecTBeHHO-Hay4YHbIE MEPBI OXPaHbl OKPYKAOLIEN cpeabl. AHAIN3 COCTOSHHUS
OKPY’KAOLIEH CPELBI.
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IIpumep 3K3aMeHAIIMOHHOTO OUJIETA

T'OYBIIO «JOHELIKNI HALIMOHAJIbHBI TEXHUYECKHI YHUBEPCUTET»

[Tporpamma: MarucTparypa

) 20.04.01 Texuochepnas
Hanpasnenue noaroToBku:

0e301acHOCTh
Marucrepckas nporpamma: WnxenepHas 3anmra
OKpYKaroILEH cpelbl
Cemectp: 1
VYueOHasi AUCHUIIIIMHA: MeTo10510THS U METO/IbI HAYYHBIX HCCIEA0BAHUN
BWJIET Ne 1

1. Opranuzanus KOMIBIOTEPHOTO MOHUTOpPHUHTA 3a cocTosiHueM OC.

2. Haiinute pe3ynpTaT M3MEpeHUs IO ciexyromuM BeiOopkam obbema N = 5. JloBepurenbHyro
BEPOATHOCTb NPUHATH paBHOM 95%. Pe3ynbrar mpeiacraBUTh B COOTBETCTBUU C IpaBUIIAMHU
okpyrienus. Kpurepuit CtbronenTa tn-1, 005 = 2,78. Kak n3MeHUTCS MOTpemIHOCTh U3MEPEHus,
€CJIM I0BEpUTEIIbHAsI BEPOSITHOCTH OyaeT paBHa 99%.

1,343 1,355 1,337 1,342 1,353 ITpubopnas omubdka 0,004

3. DkcrnepuMeHTalbHBIE MaHHbIe 3aBucuMmoctd y = f(X) (cm.Tabn.) oOpaboTaHbl MO METOAY
HaMMEHBIIMX KBAJPaTOB B COOTBETCTBHHM C YypaBHCHHMEM Y = DX + @, KOI(pPHUIUCHTHI
KOTOpPOTO MpuBeAeHbI B Tabnuie. OnpeaenuTh MOrpeiHOCTH KOdGGHUIUEHTOB & U b mpwu
ypoBHe 3HauMMocTH paBHOM 0.05. tn-2, 005 = 3,2. IlocTpoiiTe sKcnepUMEHTAIbHBIE TOUYKH U
pacCcYNTaHHYIO0 PETPECCHOHHYIO MPSIMYIO Ha OJTHOM TpaduKe.

X 1 2 3 4 5 b g

y 3,45 7,03 10,48 13,75 17,52 3,486 -0,012

YTBep)KI[eHO Ha 3aCCJaHuHn Kaq)e,[[pbl «HpI/IKJ'IaI[HaH OKOJIOTUSA U OXpaHa Opr>I(aIOH_IeI>'I CpCAbD»

IIpoTokon Ne oT

3aB. kadeapoii B.B. lllanosanos
DK3aMeHaTop B.B. lllannoBanos
KPUTEPUU

OlleHHBAHNS IK3aMEHAIMOHHO pPadoThI
0 TUCITUTUTAHE «MeTOI0JIOTHSI K METO,Ibl HAYYHBIX UCCIICIOBAHMIN)
s obydaromuxcs no HanpasneHuto noaroroBku 20.04.01 Texunocdepnas 6€30mMacHOCTb
(Maructepckas mporpamma — MHKeHepHas 3aluTa OKpyKaroliel cpe/ibl)

B kaxaoMm Oumiere cComepKHTCs OJIWH TeopeTwueckuil Bompoc (3amanue Nel) m aBe 3amauum
(3amanus No2 wu Noe3 COOTBETCTBEHHO). 3aJaHUsSM TIPUCBAWBAIOTCS CIIEAYIOIINE BECOBBIC
koa¢ppunmentst: 0,3; 0,25 u 0,45. Cymma BecoBbIX KO3 (UIMEHTOB paBHA €AMHHUIIE.

OtBeT Ha KaxJ0€ 3a/1aHue oneHnBaercs mo 100-6anpHOIM mIKae.

B cnyuae teopernueckoro 3aganus oneHka «l00» craBuTCA B cilydae MOJHOIO CHUCTEMHOTO
packpeITUsl BoOIpoca 0e3 KaKUX-JIMOO HETOYHOCTeH. baiibl cHUMaroTcs, €ciau B OTBETE YIYIIEHBI
KaKue-Tu00 BTOpPOCTENeHHble MOMEHTHI (10 10 6ayioB), TONMyLIEHbl HECYIIECTBEHHbIE HETOYHOCTHU
(mo 10 GamnoB), AOMYINEHHI CYIIECTBEHHBIE HETOUYHOCTH MPHU MPABIILHOM OTBETE B IenoM (1o 25
0a)yIOB), TPHU HEAOCTATOYHOM TIPEJACTABICHUH MaTepuanoB (Oaibl CHUMAIOTCS KakK TMPOICHT
HEJO0CTAIOUIEr0 MaTepralla ¢ y4eTOM €ro 3HaYMMOCTH).

B cnydae 3amaum omenka «l00» cTaBUTCA NOpH MPEACTABICHUU IOJHOTO pEMIEHUsS C
MPABUJIBHBIM XOJI0M U TOYHBIM OTBETOM, IIPH BEPHOM YKa3aHUH €IUHUI] U3MEPECHHS BCeX (PU3MUECKHX
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BEJIMYMH U BBIMIOJTHEHHOM TIOJTHOM aHAIHM3€ Pe3yNIbTaToB (eciau Tpedyercs). bamisl cHUMalOTCs, €Cliv B
pEIIeHUH eCTh HECYIIECTBEHHbIE HETOYHOCTH, HE MOBIUSABIINE HA pe3ynbTar (10 15 6anioB), HEBEpHO
yYKa3aHbl WK HE YKa3aHbl CIUHUIIBI U3MEPEeHUs (DU3MUECKUX BEIHUYUH (M0 15 OaiioB), HOMYIIEHBI
OTJIeNIbHBIE HETOYHOCTH B XOJI€ PEUICHMs], HE MCKA3WBIIUE XOJ pelleHus B ueinoMm (10 25 O6amioB),
HETOYHOCTh YHCJIICHHBIX pPE3yabTaToB (0 15 OamioB), ommOku B aHanmu3e pe3ynbraroB (1o 20
0ayuIoB).

HToroBas olleHKa 3a SK3aMEH PACCUMTHIBACTCS KaK CyMMa IPOU3BEICHUHN OIEHOK 3a KaxJa0e
3aJlaHle Ha UX BECOBOM KOA(P(HUIIMECHT.

IIpumep pacuera UTOrOBOM OLICHKH 110 3K3aMEHY.
B Ownere umeercs Tpu 3amaHus ¢ BecoBbIMU K03 dummentamu 0,3, 0,25 u 0,45. [IycTh oneHkHu 3a
kaxxnoe 3amganue no 100-0amnsHoM mikane cocrtaBuin: 90, 80 u 85, coorBeTcTBeHHO. Torga uroronas
oIleHKa 110 3k3ameny coctasisiet: 0,3-90 + 0,25-80 + 0,45-85 = 85,25 = 85 Gamnos.

4.3 Kputepum olleHUBAHUA

OneHuBaHME YPOBHSI OCBOCHHUSI CTYACHTOM Y4YeOHOro MaTepualia JUCHUILTUHBI
«MeTononorusi 1 METOJbl HAYYHBIX WCCIICIOBAHUI» MPOU3BOAUTCSA B XOJ€ TEKYLIETO
KOHTPOJISL ¥ TPOMEKYTOUHOM aTTecTaluu (CEMeCTPOBOTO KOHTPOJIS).

Texymuii KOHTPOJIb 3HaHUI CTYJEHTa OYHON (POPMBI OOYUEHHS OCYIIECTBISETCS
M0 pe3yjibTaTaM MPaKTUUYECKUX 3aHSATUN; CTyACHTa 3a04HOU (POpMBI OOy4YEHUS — TIO
pe3yabTaTaM BBITIOJHEHUS! KOHTPOJIBHOM pabOTHI.

Breimonnenue  3ajaHuii HA  MOPAKTUYECKUX  3aHATUSX W BBINIOJHEHUE
WHJMBUAYAJBHOTO 3aJ]aHusl (KOHTPOJIbHOU pabOThI), KOTOPBIE IPEAYCMOTPEHBI paboueii
MPOrpaMMON JUCHUIUIAHBI, SIBJSETCS HEOOXOIMMBIM YCJIOBHUEM JOMYyCKa CTYJEHTa K
9K3aMeHy. TeKylMil KOHTPOJIBHBIM ONpPOC HA MNPAKTHYECKUX 3aHSITHUAX BKIIOYAECT
BbIJIJa4y CTYJICHTY MPOU3BOJBHBIX MATH BOMPOCOB U3 TEMbl MPAKTUYECKOTO 3aHSTHUS.
[IpaBunBHBIN OTBET HA KaXKblii BOompoc otieHuBaeTcs B 0.3 6amia, ommOOYHbBIN B HOJb
OaIIoB.

Pacnipenenenne 6ayioB TEKYIIEro KOHTPOJS padOTHl CTyACHTA HA MPOTSKECHUU
ceMecTpa MpuBeIeHo B Tabduiie 1.

Tabnuna 1 — Pacnpenenenne 6aJ15I0B TEKYIIEro KOHTPOJIS

dopma KOHTPOIA Bo3moxHoe [Ipumeuanue
KOJMYECTBO
0amioB
Jlnst ctynieHToB 04HOM (hOpMbI 00YUEHHS
Brinosnnenue TEKYIIETO 1,5 3ajaHrue  BBIIOJHEHO  NPaBWIBHO:  IMOJYy4YEeH
KOHTPOJIBHOI'O  Ompoca Ha NpaBUJIbHBIN OTBET Ha 5 BompocoB mo 0.3 Oamna
MIPAKTUYECKOM 3aHSITHH. KaKJIbIH
Hroro mno mnpakTU4ecKuM 25 N3 pacuéra 17 ayIuTOpHBIX 3aHATHH UL
3aHITHUSIM (MakcuMalbHO MIPOBEJCHUS MPAKTHUECKUX 3aHATUN. OlLleHuBaeTcs
BO3MO>KHOE) Ka)KJ0€ 3aHATHE.
Jlnst ctynienToB 3a04HOM (hopMbl 00yUeHUs
BoinonHenue  KOHTPOJLHOM 25 [Ipu BBIONIHEHUM 3aJlaHUsI TPUHSATHI MPABUIIbHBIC
paboThl  (MHAWBUIYATHEHOTO apryMEHTHUPOBaHHBIC pelIeHus, pabora oopmieHa
3a1aHUs) 0e3 3aMeuaHuid
10 3ajaHrie BBIMIOJIHEHO B II€JIOM MPaBUJILHO, HO
pemieHuss He Bcerga OOOCHOBAaHBI, HMMEIOTCS
3amMedaHusi o 0(OPMIICHHUIO.
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IIpome:xkyTouHasi arrecTamusi 10 pe3yjbTaTaM OCBOCHUSI JTUCHUIUIMHBI B
ceMecTpe TMpoBOAUTCA B (OpME CEMECTpOBOTrO »dk3ameHa. PopMa MpOBEICHUS
9K3aMeHa— TMHMCHbMEHHAs. OK3aMCHAIIMOHHBIA OWJieT BKJIOYaeT B ce0s OJuH
TEOPETUYECKUM BOMPOC M JBE 3aJaud. Bec SK3aMEHAllMOHHOW OLEHKUA B
MPOMEKYTOUYHOM aTrTecTaiuu coctasiset 75%.

HNToroBasi oOleHKA pacCYMTHIBACTCS KaK CyMMa OaJlJIOB 3K3aMEHAIMOHHOU
OLICHKH (C YYETOM €€ Beca) U KOJM4ecTBa 0ajioB 10 pe3yJibTaTaM TEKYLIEro KOHTPOJIS

Hanpumep: Onenka no 3x3ameny cocrtasmia: 0,3-90 + 0,25-80 + 0,45-85 = 85,25
oamnoB. KonnuectBo 0amioB Mo pesyibTaTaM TEKYIIEro KOHTPOJIBHOTO OIpoca Ha
MPAKTUYECKUX 3aHATUSIX COCTaBUiIO 19 Ganos.

Urorosas ortenka: 0,75 x 85,25 + 19 = 82,9 = 83 Oamna

[lonyyennass omnenka mno 100-0anbHOW MIKale ONpEAENsAeT OUEHKY 10
rocyjapcTBeHHoM mkaie u mkaine ECTS:

Cymma 0OasioB Ouenka Onenka
o 100-0anbHOM mIKane o mkane ECTS 110 TOCYJIAPCTBEHHOM HIKaJe
90-100 A OTnuuHO
80-89 B Xoporo
75-79 C
70-74 D v
60-69 E JOBJIETBOPUTEIHHO
35-59 F He
034 = YIIOBJICTBOPUTEIHHO

*_ C 065[3aT€J'[BHBIM HOBTOpHI)IM I/I3y‘~IeHI/ICM JOUCIHUITIJIINHBI.
MakcuMaJIbHO BO3MOKHOE KoanuecTBO 0anioB — 100.

4.4 Tlpumep TeKyIIEro ONnpoca Ha NPAKTHYECKUX 3aAHATUIX

Ha npumepe temsr:

«MeTonon0rus SKCIEPUMEHTAIBHBIX HCCIen0BaHui. KOHTpOJIb KauecTBa
okpyxatoten cpeapl. CucteMbl, MPUOOPHI M METOIBI KOHTPOJISI KAUECTBA U 3aIUTHI
OKPYKaOUIEN CPEIb»

Bomnpoce! npu Tekyiiem omnpoce:

1. [lepeuncnure OCHOBHBIE TAPAMETPHI COCTOSIHUS OKPY>KAIOIIEH Cpe/Ibl.

2. B ueM oTiinume perynupoBaHus OT yIpaBiIeHUs?

3. B dem 3axitoyaeTcsi 0COOEHHOCTh MOJy4YeHHs] MH(DOPMAIMU O COCTOSTHUU
OKpY>KaroIen cpeinl?

4. OxapakTepu3yiTe OPUHLUIBI  BbIOOpAa  MapaMeTpPOB  YIPaBJICHUS
IPUPOAOOXPAHHOM AESITEIBHOCTHIO.

S. Kakue »sneMeHThl BKIOYaeT (yHKUMOHAIbHAS CTPYKTypa CHUCTEMBI
KOMIbIOTepHOr0 MoHUTOpHHTa OC?

6. Kakune ocnoBuble mapamerpsl COM mopra AOMKHBI OBITh YYTEHBI HpU

MOJIKJIFOUYEHUH BHEIIHEr0 000pyA0BaHUs K KOMIBIOTEPY?
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7. 3adem ucnoab3ytoTes npeodpazoparenn USB—RS4857

8. B yem oTaMuuMe  JAAaTYMKOB  OT  TEPBUYHBIX  M3MEPHUTEIBHBIX
npeobpaszoBareneit?

Q. Ha xakux Qu3nueckux MPHUHIMIIAX OCHOBAaHBI CIIOCOOBI HM3MEPEHUs
TEMIIepaTyphl, 1aBJIICHHUS, BIAXKHOCTH?

10. Kakyto ponps ucnonnser OPC cepBep B cuctemMe KOMIBIOTEPHOToO cOopa
unpopmaruu? Kakue OPC ceprepsl Bri 3HaeTe?

11. JlaliTe XapakTepUCTHUKYy MHMKPOKOHTpOJJIEpoB. B yem wux oriauume oOT
nporeccopoB OBM?

12. Kakyto posb UCIIOJIHAIOT aHAJIOTOBbIE BXOJIbI MUKPOKOHTPOJLIEPOB?

13. Kakyto posip UCIIOJIHAIOT HU(PPOBBIE BXOAbI MUKPOKOHTPOJIEPOB?

14. Kakune ammapaTHbie CpeACTBa HCIONB3YIOTCS MPH MPOrPaMMUPOBAHUU
MUKPOKOHTPOJUIEPOB ISl pEIICHUS 3a/1a4 dKCTIepuMeHTa?

15. Kakue mporpaMMHbBIE CpeACTBa MCHOJB3YIOTCS TPHU MPOrPaMMHUPOBAHUU
MUKPOKOHTPOJUIEPOB ISl pEIICHUS 3a/1a4 dKCIIepuMeHTa?

16. SCADA otTHOCHTCS K ammapaTHBIM KM TMPOTPAMMHBIM CPEICTBaM B
CUCTEME YITPABIICHHS YKCIIEPUMEHTAIBHON YCTAHOBKOW?

17. Kakas nuHUS CBSI3M MEXIy KOHTPOJUIEpAMH HCIIOJIB3YETCS B CUCTEME
coopa unpopmanuu? B yem ee npenmytiecTBo nepes muHon RS2327

18. JlaliTe XapakTepucTUKy OeCIpoBOJHBIX MHTEpGeEHcoB cOoopa nHbOpMaIu
o coctostauu OC.

19. B uem 3akiroyaeTcs CMbICI BU3YyalbHOTO MTPOTPaMMUPOBaHUs?

4.5 KypcoBoe npoekTupoBaHue
VY4eOHBIM IIJJTaHOM KyPCOBOE NPOEKTUPOBAHUE HE 3aIIJIAHUPOBAHO.

5 PEKOMEHAYEMAS JINTEPATYPA

|. OcHoBHasI INTEpaTypa
1. ITonomapeB, A.b. MeTon0i0TMs HAay4YHBIX HCCIECIOBAHUN [DJIEKTPOHHBIM
pecypc]: yuebnoe mocobue st By30B / A. b. [lonomapes, D. A. Ilukynesa. ®I'BOY
BIIO "Ilepm. Ham. uccnen. momutexH. yH-T". - 1 MO. - Ilepmb: M3a-Bo Ilepm. Har.
uccien. nonutexH. yu-ta, 2014. 186 c. — 1 ¢aiin. - Cucrem. TpedboBanus: Acrobat

Reader. - ISBN 978-5-398-01216-3. http://ed.donntu.org/books/cd5139.pdf
2. Tpounn B.I'. Mertononorusi Hay4HbIX HCCIIEOBaHUM : y4yeOHOe mocobue /

Tpouun B.I'., Caduynaun A.P. — VibsHOBCK : VYIBSIHOBCKUN TOCYJIapCTBEHHBIM
texuudeckuii yausepcuret, 2020. — 87 ¢. — ISBN 978-5-9795-2046-9. — Tekcr :
AIEKTPOHHBIN // DnekTpoHHO-0mOmoreunas cucrema IPR BOOKS : [caiit]. — URL:

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

Il. domoJHuTe bLHAs IUTEpPATypa
3. MeToonorusi Hay9YHBIX HCCIICIOBAHUH : yaeOHOE mocoOre JjIsd 00ydJaroIuxcs
maructpatypsl mo BceM YI'CH, peammsyempim HUY MI'CY, oOyuatommuxcs


http://ed.donntu.org/books/cd5139.pdf
http://www.iprbookshop.ru/106137.html
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cnenuaiurera no HamnpasiaeHUt0 noarotoBku 08.05.01 CTpouTenbCTBO YHUKAIbHBIX
3nanuii u coopyskenuid (Ne 02 ot 20.03.2019 r.) / E. B. Kopones, A. C. no3emiies, A.
H. I'pummmna [1 ap.]. — Mocksa : MUCHU-MI'CY, OBC ACB, 2019. — 104 c. — ISBN
978-5-7264-2089-9. — TekcT : AMEKTPOHHBIN // DIEKTPOHHO-OMOIMOTEUHAs CUCTEMA

IPR BOOKS : [caiiT]. — URL.: https://www.iprbookshop.ru/101801.html
4. JlamaeBa, M. I'. MeTonomnorus Hay4HBIX HCCIIEOBaHUY : yueOHOe mocobue / M.

I'. Jlamaesa, C. II. JlamaeB. — OpenOypr : OpeHOYprckuii rocynapCTBEHHBII
yauBepcutet, ObC ACB, 2017. — 249 c¢. — ISBN 978-5-7410-1791-3. — Tekcr :
AJIEKTPOHHEIHN // DnexTpoHHO-O0nbmmoTeunas cuctema IPR BOOKS : [caiit]. — URL:

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

6 YAEBHO-METOANYECKOE OBECIIEYEHHUE JUCIIUITJINHbI

Y4yeOHO-MeTOAMYECKUE N3TaHMsl, pa3paboTrannbie B JOHHTY:

5. IlanoBanoB, B.B. Meroauueckne peKkOMEHAAUMU [JI1 CAMOCTOATEIBHOU U
WHJMBUAYAJIbHOW pabOThl MO JUCHUIUIMHE «METoAO0JOTHs W METOJbl Hay4HBIX
UCCIIEIOBaHUM» | Uil oOydaronuxcsi 1o HampaBieHuto mnoaroroBku 20.04.01
«Texnocdepnas 6ezonacHocts» / TOYBIIO « IOHHTY», Kad. npukiagHoit 3xon0rum
U OXpaHbl OKpy:xkatouen cpeasl ; coct.: B.B. [llanosanos, FO.H. 'annoBa. — [{oHenx :
JNOHHTY, 2020. — CucreMm. tpeboBanus: Acrobat Reader. — 3aru. ¢ TuTysn. skpana.
http://ed.donntu.org/books/21/m6926.pdf

6. IllamoBanoB, B.B. Meroguueckue peKOMEHIAMU Uil TPOBEICHUS
MPAaKTUYECKUX 3aHITUH 10 JUCHMUIUIMHE «MEeTOoMoNoruss W METOAbl Hay4YHBIX
UCCIIeIOBaHUM» : Il oOydaronuxcsi 1o HampaieHuto moaroroBku 20.04.01
«Texnocdepnas 6ezonacHocts» / TOYBIIO « IOHHTY», Kad. npuknannoi skoiaoruu
M OXpaHbl OKpykaromen cpensl ; coct.: B.B. [llanosanos, FO.H. 'annoBa. — [Jonenk :

JOHHTY, 2020. — CucteM. TpeboBanus: Acrobat Reader. — 3aru. ¢ TuTyn. skpana.
http://ed.donntu.org/books/21/m6928. pdf

JIEKTPOHHO-UH(GOPMALIMOHHBbIE PECYPCHI
OBC JIOHHTY - http://donntu.org/library
OBC IPRbooks - http://www.iprbookshop.ru

7 MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE AUCHUIIJINHBI

7.1 JlekKuMOHHbBIE 3aHATHUSA:

VYuebnas ayautopust No7.402 yueOHBIM KOpmyc 7 JIJisi TPOBEACHUS 3aHATUN
JIEKIIMOHHOTO ¥ MPAKTUYECKOTO TUIA, TPYNIOBBIX U MHAUBUIYAJIbHBIX KOHCYJIbTAIUH,
TEKYLIEro KOHTPOJIA U MPOMEXKYTOUHOM arTecTauu. MylbTuMenuiiHoe 000py10BaHuE:
HOYTOYK, omepauuoHHass cucrema Linux Ubuntu 18.04 (2018), LibreOffice 5.3.4


https://www.iprbookshop.ru/101801.html
https://www.iprbookshop.ru/78787.html
http://ed.donntu.org/books/21/m6926.pdf
http://ed.donntu.org/books/21/m6928.pdf
http://donntu.org/library
http://www.iprbookshop.ru/
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(2017), mynapTUMEOUUHBIN MpoekTop, dKpaH. Creunanu3upoBaHHas MeOeb: J0cKa
ayJIMTOPHAsI, MAPThI, IEMOHCTPALIMOHHBIE CTEH/IbI U TJIAKATHI.

7.2 IlpakTU4YecKkue 3aHATHS:

YueOnas ayautopus Ne7.402 y4eOHbIM Kopmyc 7 sl TPOBEACHHS 3aHATUN
JIEKIIMOHHOTO ¥ MPAKTUYECKOTO TUIA, TPYNIOBBIX U MHAUBUAYAJIBbHBIX KOHCYJIbTALUH,
TEKYLIEr0 KOHTPOJIA U MPOMEKYTOUHOM arrecTauuu. MylbTUMeIniiHOE 000pyJ0BaHUE:!
HOYTOYK, omepauuoHHass cucremMa Linux Ubuntu 18.04 (2018), LibreOffice 5.3.4
(2017), mynpTUMEIMHHBIN MPOEKTOp, dKpaH. Crneuuanu3upoBaHHass MeOenb: JTOoCKa
ayJIUTOPHAsl, MapThl, JEMOHCTPALIMOHHBIE CTEH/IbI U IIAKATHI.

7.3 CamocTrosiTesibHAs1 padoTa:

[Tomemienust nas caMOCTOSITENILHOW PaOOTBHI C BO3MOXHOCTBIO MOJKIIIOUEHUS K
cetu "UHTepHer" u obOecrneueHueM JoCTyna B 3JIEKTPOHHYIO HH(POPMAIMOHHO-
o0pa3oBaTeNbHYI0 Cpely OpraHU3allMy: YWTalbHbIE 3albl, yuyeOHble Kopmyca 2, 3.
KomnpioTepHass TeXHHKa C BO3MOXKHOCTBIO MOAKIIOUEHHUs K ceTu «VHTepHeT» u
oOecrieyeHueM J0CTyna B 3JEKTPOHHYIO HH(POPMALMOHHO-00pPa30BATEIBbHYIO CpEay
(BUOC JOHHTY) u snekrponHo-6ubmuoteunyto cucremy (ObC [PRbooks), a Takxke
BO3MOKHOCTBIO MHAMBUAYaJIbHOTO HEOIPAHUYEHHOTO JTocTyna oOyvaronuxcs B ObC u
SUOC nocpeacrBom Wi-Fi ¢ mepcoHanbHbIx MOOMIBHBIX ycTpoiicTB. OC- Microsoft
Windows 7, OpenOffice 2.0.3 — obmectBennas aunensus MPL 2.0/ Grub loader for
ALT Linux - munensuss GNU LGPL v3/ Mozilla Firefox - muuensus MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) - nunensus GNU GPL.



