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JIOHELIKOU HAPOJTHOM PECITYBJIMKH
FOCYJIAPCTBEHHOE OBPA30OBATEJIbHOE YUPEWJIEHUE
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PaGouass nporpamMma JUCHMIUIHHBI «MeTOM0JI0rHsE W METOAbI HAYUHBIX
HCCJIeI0BAHNIDY COCTABICHA B COOTBETCTBMM C Y4eOHBIMU TJIaHAMH 10 HAINIPABJICHHIO
noarorosku 05.04.06 Dkonorus u npupogonosb3osatue, (Hanpasiennocts (npoduis)
- Dxonoruyeckas GezonacHocTs) s 2023 rona npuéma no ouHOIM K 3a04HON Gopmam
obyueHus.

CocraBurenb:
3asejytomit kadeapoii «lTpuknannas

IKOJIOTHSA M OXPaHa OKpPYIKaIOLIeH cpeibiy, W
JLX.H., npodeccop B.B. lllanopason

(NOAnnChH) 1PHO)

PaGouass nporpaMma paccMOTpeHa W NpUHSTAa HA  3acesaHuu  Kkadeapbl
«lIpukaaHas 3KOJIOTHs M OXpaHa OKpYKaloLle# cpeib».
[Tporokon o1 «_ o » AP TR 2023 ronaNe &
L4

3aBenyroummii kadeapoi /// B.B. lllanoBanos

{IONHCK ) (MHO)

PaGouas nporpamma ogobpena yuebno-meroanyeckoii komuceneii [OYBIIO
«JIOHHTY» no  wuanpasnenmio  noarorosku  05.04.06  «Dxonoruss  u
NPUPOAOIIOIB30BAHNE.

[Iporokon or «_ Ao » . AT 2023 roga Ne &
L
[lpencenarens ' M.H. [lladopocTosa
(noAmcK) (MO

PaGouas nporpamma npoasiena s 20 roja npuéma Ha sacejlaHuu Kade/psl
«[Ipuknaanas 2KOIOrUs M OXpaHa OKpYKaloUIeH cpeibi».
[TpoTokos oT « » 20 ropa Ne

3aBenyroluii Kadeapoii

(NOAMNCE) (b0

Pabouas nporpamma npoageuna juis 20 roja npuéma Ha 3aceaHuu Kadeaphl
«ITpukaasnas HKOJA0THsSE U OXpaHa OKPYIKAIOLIEH Cpeibiy.
ITporokosn o1 « » 20 ropa No

3asenyioiuii kadenpoi

(NOJMes) (b HO)



1 OBBEKT, HEJIb U 3AJAYH OCBOEHUA JUCIIUIT/INHBI

JucuumuinHa paccMaTpuBaeT BOINPOCHI METOMOJOTMM M METOJIOB HAay4YHBIX
UCCIICIOBAHUMN.

Heabo mnpenogaBaHus JUCHUIUIAHBI SIBJSIETCA: OBJIAJICHHE MaruCTpaHTaMH
3HAHUSMM W yYMEHWsSAMHM OpPraHM3alliM M  IPOBEAEHUS TEOPETUYECKOTO U
DKCIEPUMEHTAIBHOIO UCCIEIOBAHMS, ITIO3BOJISIIOIIMMHY UM B IIOJIHOW MEpe peain30BaTh
CBOM HAay4YHBIM MOTEHIMAI.

3agaumM JUCHUIUIMHBL: OCBOCHHE METOJIOJIOTMYECKUX OCHOB HAYYHOT'O MO3HAHUS U
TBOPYECTBA; - MPUBUTH KYJbTYpy Hay4YHO-HCCIIEAOBATEIbCKON pabOThl; MO3HAKOMUTh
MAaruCTpaHTOB C IPAKTUYECKUMU U METOJUYECKUMHU NPUEMaMH BEACHUSA HAy4YHOIO
UCCIIETOBAHMSI C LIEJIBIO IPHUOOPETEHUS ONbITa HAYYHOU paOOThl; OBJIaIEHUE METOIUKOMN
MOCTaHOBKU ONTUMAJIBbHOTO SKCIIEPUMEHTA U 00pabOTKHU pe3yIbTaTOB U3MEPEHUIA.

B pesyinbrare 0CBOCHUS JUCLMILUIMHBI CTYAEHT JOJDKEH:

3HaTh. 0OCOOEHHOCTU BbIOOpA HANPaBJICHUS! HAYYHOT'O UCCIIEIOBAHUS U 3TaIbl €ro

OCYILECTBJICHUS; 3a7]a4l U METO/Ibl TEOPETUUECKUX HUCCIICIOBAHMI; Ki1acCU(UKAIHUIO,
THUIIBI U 33/1a491 SKCIIEPUMEHTAIBHBIX UCCIICIOBaHM; MHPOPMAIITMOHHOE 00ECIICUCHHE
HAYYHBIX UCCIICIOBAHUM.

YMeTh. aHAJU3UPOBATh TEHACHUHUM COBPEMEHHOM  HAYKH, ONPEACIATH
MEPCICKTUBHBIC HANpaBIEHUS HAYYHBIX HCCIEIOBAaHUN B MpeaMeTHON cdepe
poecCHOHANIEHON NIeATeNbHOCTH, COCTaB MCCIIEIOBATEIBCKUX PAa0dOT, OMpEesIONnue
ux (GaKToOphl; HKCMIOJIB30BATh OJKCHEPUMEHTAIbHBIE U TEOPETHUYECKHE METOJIbI
UCCleIOBaHUsI B Mpo(ecCHOHAIbHON NESITEIBbHOCTH; aJalTUPOBAaTh COBPEMEHHBIC
JOCTUXKEHUSI HAyKW M  HAYKOEMKHMX TEXHOJOTHM 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 OpTraHW3allUd WHIUBUIYAIBHOTO U KOJUIEKTHBHOTO
MCCIIEIOBAHUSI; METOJIMKOM COCTABJICHHS TPOTPaMMBbl U IIJIaHA HAYYHOTO MCCIIe0BaHUs
HAa OCHOBAaHMHM OOOCHOBAHMS €r0 aKTyaJlbHOCTH W HAy4YHOW HOBHU3HBI; METOIUKOU
MPOBEJCHUSI ~ TEOPETHUYECKOTO M DKCIEPUMEHTAJIBHOTO  HCCIEIOBAHUS  C
HCIIOJIb30BaHUEM COBPEMEHHBIX METOJI0B; METOAMKOW OO0pabOTKHM MU TpeACTaBICHUS
pe3yiabTaTOB HAYYHO-UCCIIEOBATENBCKON pabOTHI.

[lepeunciieHHbIC pe3ybTaThl OOyUEHUS SIBIISIOTCS OCHOBOW I (POPMHUPOBAHUS
CIIEAYIOIINX KOMIIeTEeHLM:

- CIIOCOOHOCTBIO WCIIOJIB30BaTh CIICMAIbHBIC W HOBBIC pa3zeiibl 3KOJOTHH,
TCOAKOJIOTHA W TIPHUPOJIOTIONH30BAHUS TPH PEIICHUN HAYYHO-UCCIEAOBATEIBLCKUX U
NPHUKIIATHBIX 3a7a4 npodeccnonanbHoi nestenbHocTH (OITK-2);

- Croco0OeH MpOeKTHPOBaTh, IPEICTABIATh, 3alIUIIATh W PACIPOCTPAHATH
pe3yabTaThl CBOEH NPOPECCHOHAIBLHOW JCSITEIbHOCTH, B TOM YHCJIEC HAy4YHO-
uccinenoBatenbckoi (OITK-6);
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- CIocOOEH OCYHIECTBISATh KPUTUUYECKUN aHaIM3 MNpPOOJIEMHBIX CUTyallud Ha
OCHOBE CHCTEMHOTO ITOJIX0Ia, BhIpabaThiBaTh cTpaTeruto aercteui (YK-1).

2 MECTO JUCHUILINHBI B OCHOBHOM OFPA3OBATEJIbHOM
IHPOI'PAMME

JluciumirHa OTHOCUTCS K oOsi3aTenbHOM dacTtd brmoka 1 «/luciuminHb
(Moynn)» y4eOHOro IJIaHa.

[Ipy n3yyeHnn TUCHUIUIMHBI «METOIONIOTHSI U METOIBI HAYUYHBIX MCCIIECTOBAHUI
UCIIOJIB3YIOTCSl 3HAHUS, KOTOPbIE CTYAEHT MPHOOpeN NpU OCBOCHHUU MPOrPaMMBbI
OakanaBpuarta no ykpynuenHou rpynme 05.00.00 Hayku o 3emie.

3HaHUA, MOJYyYECHHBIE CTYJECHTAMH MHPH OCBOCHUMU AWCLUMILUIMHBI, JOTOJHSIOTCS,
PaCHIUPSIIOTCS, YIIIYOJISIOTCS MPU M3YYEHHHM psijia AUCIHUIUIMH TPO(ECcCCHOHATBEHOTO
IUMKJIa BO 2 © 3 CEeMecTpaX, WCHOJB3YIOTCS TIPU HAMKMCAHUM  BBITYCKHOM
KBaJIU(UKAIIMOHHON PadOTHI U B MPAKTUYECKOU JIEITEIHLHOCTH.

3 CTPYKTYPA U COAEPKAHUE JUCIHHUIIJINHBI

3.1 Pacnipejeiienne y4eOHbIX 4YaCOB 10 TeMaM JUCUUILIMHBI U BUJIaM 3aHATHI
HaumeHnoBanue Tem KonuuectBo yacos
(comepxaTenbHBIX MOTyJIEH) (ounast/3a04uHast popma)
B ToMm gncine
Beero | Jlekuun [Tpaxkr. JlaGop. CPC

(Cemumn.).
Tema 1. OcHOBHBIE NOJOXKEHUS HAYYHOTO
UCCIICIOBAHMSL. Hayunas HOBU3HA. 5/5 210 1/0 0/0 15
Teopernueckas 3HAYUMOCTb.
[IpakTnyeckas 3Ha4YMMOCTb.
Tema 2. Opranunzanus Hay4HO- 5/6 o 2/0 0/0 1/5

HCCIIE0BATENIbCKOM paboThI

Tema 3. AHanu3 Hay4yHO-TEXHHYECKOMN
uHpopMaIMd ¥  OOOCHOBAaHHE TEMBI 716 4/0 2/1 0/0 1/5
Hay4YHOI paboThI

Tema 4. MeTonpl  TEOPETHUECKUX

. 715 4/0 2/0 0/0 1/5
HCCIIEIOBAHMM.
Tema 5. Meroasl 3KCIIEpUMEHTAIBHBIX
UCCIICIOBAHHI. Kommerotepubiit | 15/8 10/1 4/1 0/0 1/6
MOHHUTOPHHI OKPY>KaIOIEN CpeIbl
Tema 6. OO6paboTka u 00001IeHNEe 216 6/1 2/0 0/0 1/5
pE3YJITaTOB MCCIENOBAHNUM
Tema 7. AnHamuz wu HCTIONb30BaHHE 8/6 41 2/0 0/0 1/5
PE3yJIbTaTOB HAYYHBIX UCCIIEI0BAHUN
Tema 8. Odopmnenue Hay4HO-
UCCIICIOBATEILCKONH  paboThl.  MeTobl 5/6 2/0 2/0 0/0 1/6

MTOMCKA HOBBIX TEXHUYECKUX PEIICHUA.
KonTakTHas pabora (IONMOTHUTEIbHAS) 4/6 4/6




HaumenoBanwue Tem KonuaecTBo yacos
(comepkaTebHBIX MOTYJICH ) (ounas/3aounas popma)
B toMm uncine
Beero | Jlekuuu [Tpaxkr. JlaGop. CPC

(Cemun.).
KypcoBas pa6ora (poekr) 0/0 0/0
Hroro mo Bunam 3aHATHIA 63/54 34/4 17/2 0/0 12/48
Konrpoib 27/36
HUTOIO: 90/90

(I)opanOBaHMe KOMHCTCHHHﬁ B pe3yjabTaTe 0CBOCHUA TEM NUCHUIIJIUHBI

KOMHCTCHHI/II/I Templ JUCHUITIINHBI, HAIICJICHHBIC HAa BBIpa6OTKy KOMIICTCHIIUN
OIIK-2 Temal, 2,3,4,5
OIIK-6 Tema 3,4, 5
VK-1 Tema 6, 7, 8
3.2. Jlekuuu

Tema 1. OcHOBHBIE MTOJI0KEHUSA HAYYHOT'O UCCIEA0BAHUSA.

ConepxaHue TeMsl 1:

BBenenue. Hayka kak cucrema 3HaHHMil. OCHOBHBIE TOHSATHS M OINPEACIICHUSA.
MeTtononorust 1 MeToJibl HayqHoro ucciienoBanus. [Ipodiema. OOBEKT HCCIIETOBAHUS.
[Ipenmer HayuyHoro wuccienoBaHus. Hayunas HoBu3HA. TeopeTrmyeckas 3HAYMMOCTD.
[TpakTudeckas 3HauuMOCTh. OCHOBHBIE 3aKOHOMEPHOCTH, TIPOOJIEMBI M IPOTUBOPEUUS
pa3Butusl Hayku. HpaBcTBeHHbIe acrnekTbl. OTBETCTBEHHOCTh YEJIOBEKA IEpes
MIPUPOIOM.

Jluteparypa k Teme 1: [1, 2]

Tema 2. Opranu3aiiys Hay9HO-UCCIIEI0BATEILCKONU PabOTHI.

ConepkaHue TeMBbI 2:

[[naHupoBaHre ¥  NOPOTHO3UPOBAHHME  HAYYHBIX  HcchegoBaHuil.  BwiOop
(mocTtaHOBKa) TeMbI WM MPOOJIEMBI HCCIIEIOBAHUS B PUPOIOOXPAHHOM JEATETbHOCTH.

CTpykTypHas oOpraHuMszanusi HAy4YHOTO KOJUIEKTMBA U METOAbl YIPABICHUS
Hay4YHBIMU HcclieoBaHusIMUA. OCHOBHBIE TPUHIIMIIBI OPTaHU3AMKN ACATEIbHOCTH
HAyYHOT'O KOJUIEKTUBA. OCOOEHHOCTH WHIWBHUIYAIbHOW W KOJUIEKTUBHOM Hay4dyHOUH
nestenbHoCcTH. [lcuxosiornueckre acmeKkThl B3aMMOOTHOILUEHUM PYKOBOIUTENS U
noaunHeHHOTO. OCHOBHBIE YepThl paOOTHHKA HAyKH. J[eaTenbHOCTh YUPEKICHUU U
OpraHU3alui 10 OXpaHe NPUPOIBI.

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

Tema 3. AHaiM3 Hay4YHO-TEXHHYECKOW WH(OOpMAIMU U OOOCHOBAaHUE TEMBbI
Hay4YyHOU paboTHI.

ConeprkaHue TeMbI 3:

Cucrema Hay4yHO-TEXHHUYECKOM uHGOpMaIMU. YHUBEpcalbHas JAECATUYHAS
knaccudpukamus (FTOCT  7.90—2007). YAK 502/504 - «Ilpupoma. Oxpana
OKpyXaromei cpeap». MexayHnaponHas kiaccubukamus uzoopereruit (MKN).




MeTonpl TOMCKAa W CHUCTEMaTH3allMM Hay4yHO-TeXHUYecKkod wuHpopmaruu. OlleHka
JIOCTOBEPHOCTH MHGOPMAIIMK U3 UHTEPHETA.

Ananu3 wuHbopManuu U (GOPMYIMPOBAHHME 3a/ad HAYYHOTO HCCIIETOBaHUS.
OO0OCHOBaHHE aKTYaJbHOCTH M TEMbl HAYYHOI'O UCCIIEIOBAHMUS.

PaspaboTka mporpammpl, IUIlaHa W METOAMKM  TPOBENCHUS  HAYYHO-
UCCIIEIOBATENbCKON pabOTHI.

Jluteparypa k Teme 3: [1, 2]

Tema 4. MeToabl TEOPETUYECKUX UCCIIEIOBAHU.

ConeprxaHue TeMBI 4:

MeTtononoruss  TEOPETUYECKUX  HUCCIENOBaHUN.  AHAIUTUYECKHE  METOMbI
UCCIIEOBAaHUM.  DKCHEPUMEHTAJbHO-aHAIMTUYECKUE  METOAbl  HCCIIEIOBaHUM.
CocraBnenue mojnenu oObekTa uccienoBanuii. Cucrematuzanus (kiaccudukaims),
pawxupoBanue. OpraHuzanus onpoca. MaremaTruueckoe MOJEIUPOBAHUE B PEUICHUU
DKOJIOTHYECKUX 3aJad. AHaimu3 U o0ocHOBaHHE (DAKTOPOB Jisi TMPOBEICHUS
MHOTO(AaKTOpHOTO  3KcriepuMeHTa.  [logroroBka  MaTpuilbl  IJIAHUPOBAHUS
MHOTO()AKTOPHOTO IKCIIEPUMEHTA.

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

Tema 5. Meroapl SKCIEPUMEHTANBHBIX HUCCaeAOBaHUMNA. KOMIBIOTEpHBIN
MOHHUTOPHUHT OKPY’KAIOIIEN CPEBI

ConepKaHuE TEMBI J:

MeTonoa0orust 3KCepuMEHTaNbHBIX HCclieqoBaHUU. BbIOOp cpeacTB u3MepeHuil u
UX CTaTUCTHYecKas oueHka. [loneBble HcciienoBaHus, HAOMIOAEHUS M PETUCTpALUS
HaOmoaeHnii. KoHTposbs kauecTBa okpyskarorieit cpenbl. CucreMbl, mpuOOphl U METOIbI
KOHTPOJISl KauecTBa OKpyskatouien cpeapl. KoHTpob 3arps3HeHus.

JlaT4MKU KOHTPOJIS COCTOSTHUSL OKpY’KaroIiei cpenpl. Opranuzaius HaOMoACHUS U
TECTUPOBAHUSI B MPUPOJOOXPAHHON HAesaTeNbHOCTH. OpraHuzanusi KOMIIbIOTEPHOIO
Mounutopunra 3a coctosHuemM OC. Konnenmus SCADA. KoMmoHEHTH cucTeM
KOHTpPOJIS U yHpaBJieHUs] U ux HazHaueHue. ['paduueckuit mnatepdeiic. Opranuzamus
B3aMMOJIEUCTBUS C KOHTpoJuiepaMmu. IIpoTokosbl 1ysi oOMeHa NaHHbIMU. AmnapaTHas
peanm3aluy CBS3M C ycTpoiicTBamMu BBona/BeiBoja. Tpenasl B SCADA - cucrtemax.
[Ipumepsl perieHnil KOMIIbIOTEPHOTO YIIpPaBIEHUS CUCTEMOW cOopa HH(pOpMalUHU O
coctostnun OC.

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

Tema 6. O6paboTka u 060011IeHHE PE3YyIbTaTOB UCCIICI0BaHUM.

ConepkaHue TeMBI 6:

EcrecTBEHHO-HAay4YHbIE MEPBbI OXPaHbl OKPYXKAOIIEH Cpeabl. AHAIU3 COCTOSIHUSA
OKpyxartomei cpeapl. ['paduueckuil aHamus pe3yiabTaTOB JKCIIEpUMEHTa. MeTombl
nonoopa smnupuueckux ¢opmyi. IloHATHE O KOppENSIUMOHHOM aHaiu3e. AHalu3
TEOPETUYHO-IKCIIEPUMEHTANBHBIX HcclieqoBaHuil. CTaTUCTUYECKUI aHAIN3 ypaBHEHUS
NOJIMHOMHUHAJBHOU perpeccuu. [IporHosmpoBanue MHOTO(MAKTOPHBIX MPOIECCOB H
SABJICHUM.

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

Tema 7. AHanu3 U UCMONIB30BAHUE PE3YJIBTATOB HAYYHBIX HCCIIEIOBAHUMN.

ConeprkaHue TEMBI /:
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ConmanbHO-3KOHOMUYECKHUE ACTIEKThl BO3JICHCTBHUS UYEJIOBEKA HA OKPYKAIOIIYIO
cpeny.

AHanu3 uccienoBanuii U popmMyIMpoBaHNE BRIBOJIOB M TIpemioxkeHnii. CTpyKTypa
otuetoB 0 HUP. BHenpeHne 3aKkOHUEHHBIX HAyYHO-UCCIIEIOBATENBCKUX padboT. OLeHKa
3¢ (HEKTUBHOCTH HAYYHBIX UCCIIEAOBAHUH.

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

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

CopaepxkaHue TEMBI §:

Odopmnenue oudanorpaduyeckoro cnucka. [loaroroBka HaydHbIX MaTeprUaioB K
onyOnukoBanuto. CHcTemMa TIOMCKA HOBBIX pelieHui. lMaeanbHBIM TEXHHUYECKUN
pe3yabrar. Meron accoumanui. MeToJl KOHTPOJIBHBIX BOIPOCOB. MeToa MO3roBOro
mrypma. OdopmiieHHe HayIHO-HCCIIEI0BATEIBCKOW PAOOTHI.

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

3.3 IIpakTnyeckue (ceMUHAPCKUE) 3aHATHS

Ne Tewma 3ansiTust O0mbewM, vac. Jlutepatypa
n/m OYHAas1/3a04H
1 | KiroueBble MOHITHS HAYKW U HAYYHBIX UCCIICIOBAHUI 1/0 [1, 2, 6]
9 Opranuszanus  Hay4YHO-HCCIIEIOBATENLCKOH  pabOTHl B 210 [1,2 3, 6]
oOnactu oxpansl OC
3 | MadopmanmonHoe obecnieyeHne HAyqYHOH pabOTHI. 2/1 [1, 2, 6]
4 | MeTopI TEOPETHIECKUX MCCIICOBAHUI 2/0 [1, 2,3, 6]
5 | Meroapl MaTeMaTHYECKOTO IUTAHUPOBAHUS SIKCIICPUMEHTA. 3/1 [3, 4, 6]
Merononorus IKCTIEPUMEHTAIBHBIX UCCIICIOBaHUH.
6 KonTposb kauecTBa OKpyXKaroumen Cpeasl. CI/ICTeMLIV, 5/0 [1, 3.4, 6]
npuOOpbl M METOABI KOHTPOJS KadecTBa OKpPYKaroIIeH
CpeJibL.
7 Craructnyeckuii aHamu3 W 00paboOTKa  pe3yJabTaToOB 3/0 3, 4, 6]
SKCIIEPUMEHTA. AHAJIN3 COCTOSIHUSI OKPYXKAIOIIeH cpeibl. T
8 | OdopmieHHEe HAYUIHO-UCCIIEAOBATEIBLCKOM PAOOTHI 1/0 [1, 2, 6]
HUTOI'O: 17/2
3.4 JlaGopaTopHbie padoThI
JlabopaTopHbIe pabOTHI IO TUCHIUTIINHE YUSOHBIM TJIAHOM HE TIPETyCMOTPEHBI.
3.5 CamocrositesqibHasi padora cryaenra [5]
Ne Bunpr camocTosaTensHON paboOThI CTyAeHTa O0BeM, yac.
n/n OYHast/ 3a04H
1 M3y4eHune NEeKIIMOHHOT0 MaTepualia 6/22
2 [TonroToBKa K MPaKTUYECKUM 3aHSITHIM 2/11
3 [ToaroToBka K 1a00paTopHbIM paboTam 0/0
4 BrImtotHEHNE KypCOBOTO MPOCKTA 0/0
5 BrinonHeHnue KypcoBoii paboThl 0/0
6 BrlimiotHeHIE HHAMBUAYATBLHOTO 3a/IaHUS 0/9
HUTOrO: 8/42



http://ed.donntu.org/books/cd5139.pdf
http://www.iprbookshop.ru/106137.html

3.6 KypcoBasi paboTa, MHAMBHAYAJbHOE 3a1aHHe

KypcoBas paboTa 1o nucuuruinHe yueOHbIM IUTAHOM HE NMPEAyCMOTpEHa.

Jns cryaeHToB 3a04HOM (opmbl 0o0ydueHuss B 1 cemecTpe MNPeayCMOTPEHO
BBIIIOJIHEHUE KOHTPOJIGHOW paboTel 1o (opMe WHAWBUAYAIBHOTO 3amaHust [5].
Tematnka MHOWBUIYaJbHOTO 3aJlaHUSl CBSI3aHA C CAMOCTOSATEIBHBIM BBHIMOJTHEHUEM
JIOTUYECKON M pacyeTHOM paboThl MO COCTABICHHUIO MPOTPaMMBbl UCCIIEIOBAHUS, TJIaHa
HKCIIEPUMEHTA BKIIIOYAIOLIETO MAaTpUIly IUIAHUPOBAHUS, pacyeToM KOd(p(UIIMEHTOB
YPaBHEHHUS PErPecCMU W aHajh3a €ro CTaTUCTHYECKHUMH METOJaMH C MPOBEPKOI
MaTeMaTU4YeCKOM MOJENIM Ha aJeKBaTHOCTb. Jlomyckaercs BBIMOJHEHUE pPabOThI C
IPUMEHEHUEM KOMITBIOTEPHBIX MaT€MaTUUYECKUX MAaKETOB. B pe3ynbraTe BHIIOJHEHUS
paboOThl CTYAEHT JOJKEH OCBOUTH IJIAHUPOBAHHE MHOTO(PAKTOPHOTO IKCHEPHUMEHTA,
IPUHLIUIIBI BIOOpa (PaKTOPOB, aHATIU3 MaTEMAaTHUYECKON MOJIENH IIpoLecca.

PexoMenayemblit 00beM MOSICHUTEIBLHON 3aIUCKU 110 MHINBUYATbHOMY 3aJJaHUIO
He O6onee 12 ctpanui popmarta A4 (210x297 mm).

4 ®OHJA ONEHOYHBLIX CPEJACTB

4.1 Kpurepuun ¥ mKajdbl I HHTEITPUPOBAHHON OLEHKH YPOBHSH
chopMHUpPOBAHHOCTH KOMIIETEHIIU I

Cocmasnsaowas KomMnemeHyuu — nOJTHOmMa 3HAHUL
HYJICBO YPOBEHb: HEBEpPHBbIC, HE apryMEHTHUPOBAHHBIC, C MHOMXECTBOM TPYOBIX
OIIMOOK OTBETHI HA BOIPOCHI / OTBETHl HA JiBA BOMPOCAa M3 TPEX TMOIHOCTHIO
OTCYTCTBYIOT. Y POBEHb 3HaHUM HMYKE MUHUMAJIHBIX TPEOOBAHUIA;

MHUHUMAJIBHBIN YPOBEHbB: JTaHbI HE MOJIHBIC, HE TOYHBIE U apIYMEHTUPOBAHHbBIE OTBETHI
Ha BOMPOCHI. YPOBEHb 3HAHUN HIKE MUHUMAJBHBIX TpeOoBaHui. JlOIMyIeHo MHOTO
rpyObIX OIIHOOK;

MIOPOTOBBIN YPOBEHb: JIaHBI HEAOCTATOYHO MOJIHBIC, TOYHBIE U APTYMEHTHPOBAHHBIC
OTBETHl Ha BOMpPOCHL. [[10X0 3HAET TepMUHBI, ONMpPEACICHUS U TOHSTHUSA, OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIIICHUSI, TPUHIUIIBI. J[omyIlieH0 MHOTO HETpyObIX OIITHOOK;

CpeaHU ypOBEHb: J[aHbl JOCTATOYHO MOJHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI
Ha BOINpPOCHl. B 1e10M 3HAeT TEpMUHBI, ONPEAECICHUS W TMOHSTHSA, OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIICHUSI, TNPUHIUIBL. JOMyIIeHO HECKOJbKO HEerpyobIxX
OIITNOOK;

MIPOABUHYTHIM YPOBEHb: JaHbI IOJIHBIE, TOYHBIE U APTYMEHTHPOBAHHBIE OTBETHI Ha
BOIIPOCHI. 3HAET TEPMUHBI, OMPEJICICHUS U TOHATUS, OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIIEHUS, MPUHITUIIBL. J[OMyIIIeHO HECKOIBKO HETPYOBIX OIITHOOK;

- BBICOKHM YPOBEHb: JaHbl IIOJHBIE, TOYHBIE W apryMEHTUPOBAaHHBIE OTBETHI Ha

BOIIPOCHI. 3HAET TEPMHUHBI, ONPEJECICHUS U TOHATHS; OCHOBHbIE 3aKOHOMEPHOCTH,
COOTHOILIEHHUS], NPUHIUIBI. J[OMyIIEHO HECKOJIBKO HETOUYHOCTEH.

COCI’I’ZCZ@]Z}Z}‘OWCI}Z KOMnemenyuu — yMernus



HYJIEBOM YpOBEHb: MOJHOE OTCYTCTBHE MOHUMAHUSA CYyTH METOJUKH PEIICHUS 3a/1auH,
JIOITYIIIEHO MHOKECTBO IpyOeHInx ommOoK / 3a]JaHUsI HE BBITIOJHEHBI BOOOIIIE;
MUHUMAaJbHBII ypOBEHb: cllaboe MOHMMAHWE CYTH METOAMKH pEIICHHS 3aayu,
JomyiieHsl Tpyosie ommbOku. Pemenuss He obocHoBaHbl. He ymeeT ucCmonb30BaTh
HOPMAaTUBHO-TEXHUYECKYIO JIUTepaTypy. He opueHTHpyeTcs B cienuanbHOM HAyYHOR
JUTEpaType, HOPMATUBHO-TIPABOBBIX aKTaX;

MOPOTOBBIA YPOBEHb: JIOCTATOYHOE MOHUMAHHE CYTM METOJMKH DPELIEHMs 3aJaydu,
JOTyIIeHbl omuOKku. Pemenns He Bcerga OOOCHOBaHBL. YMEET HCIIOJB30BAThH
HOPMATHUBHO-TEXHUYECKYI0 JuTepatypy. Crnabo OpUEHTHpPYETCsl B CHEIUAIbHON
HAY4YHOM JIUTepaType, HOPMATUBHO-TIPABOBBIX aKTaX;

CpPEIHHH YPOBEHB: B LIEJIOM IOHUMAET CYTh METOJMKH PELICHUS 3a/1a4d, AOIYIIECHBI
oumOku. Pemienuss He Bcerna OOOCHOBaHBI. YMEET MCIIONB30BATH HOPMATHBHO-
TEXHUYECKYIO U CIIEHUAIBHYIO HAyYHYIO JINTEPATYPy, HOPMAaTUBHO-TIPABOBBIE aKThI;
IIPOJBUHYTHI YpOBEHb: B IEJIOM IIOHMMAET CYTh METOAUKM PEIUCHMs 3a/ladd,
JOMyIIeHbl HeTo4HOCTH. CrocobeH O0OCHOBaTh pELICHHA. YMEET HCIHOIb30BaTh
HOPMATHBHO-TEXHUYECKYIO M CIEUMANbHYI0 HAy4YHYIO JIMTEpaTypy, HOpPMAaTHBHO-
IIPABOBBIE AKTHI;

BBICOKUI YPOBEHb. MOHUMAET CYTh METOAUKH pelieHus 3anaud. CrocoO0eH 000CHOBATh
peleHus. YMeeT UCIOJIb30BaTh HOPMATUBHO-TEXHUUECKYIO U CIIEHUAIBHYIO HAYYHYIO
JUTEPATYPy, NEPEAOBOI 3apyOeKHBII ONBIT, HOPMATUBHO-TIPABOBBIE AKTHI.

Cocmasnsowas KomnemeHyuu — 61a0eHue HagblKamu
HYJIEBOW YPOBEHbB: HE MPOJEMOHCTPUPOBAII HABBIKH BBITIOJHEHUS MPO(HeCcCHOHATBHBIX
3amay. VcnbIThIBaeT CyIIECTBEHHBIE TPYJHOCTH TPU BBITIOJHEHUU OTAEIbHBIX
3aJIaHUU;

MUHUMAJBHBI ~ ypOBEHb: HE MPOJEMOHCTPUPOBA  HABBIKM  BBITOJTHEHHS
npodeccHoHanbHbIX  3a7a4. VcmbITbIBaeT  CylIeCTBEHHBIE  TPYIHOCTH  TIpU
BBITIOJIHEHUH OT/CJIbHBIX 3aJJaHUM;

MOPOTOBBI  YPOBEHB: BJIAJICET OMNBITOM TOTOBHOCTH K MPOQEeCCHOHATBHON
NEATETLHOCTH W TMPOGECCHOHATBPHOMY CaMOCOBEPIICHCTBOBAHUIO Ha IOPOTOBOM
ypoBHe. TpyaoBbIe TEHCTBHS BHIMOTHAST MEIJICHHO U HEKaYECTBEHHO;

CPEIHUM YPOBEHB: BIIAJICET CPEIHUM OIBITOM TOTOBHOCTH K TPO(ECCHOHABLHOMN
NEATCTLHOCTH MW MPO(ECCHOHATILHOMY  CaMOCOBEPIICHCTBOBAHHUIO. TPYIOBBIC
JIEHCTBHS BBITIOTHICT Ha CPEHEM YPOBHE IO OBICTPOTE M KaYECTRY;

MIPOJIBUHYTHI YPOBEHB: BIIQJICET OIMBITOM M JIOCTATOYHO BBIPAKEHHOHN JIMYHOCTHOU
TOTOBHOCTH K MpodecCHOHATBHOW  JEATETRHOCTH U TIpodeccrHoHaTbHOMY
CaMOCOBEPIIEHCTBOBAHUIO. BBICTPO ¥ KaUeCTBEHHO BBITIOHSIET TPYIOBBIC ACHCTBUS;
BBICOKH YPOBEHB: BJIAJICET OMBITOM U BHIPAKEHHOCTHIO JIMYHOCTHOM TOTOBHOCTH K
npodeccuoHanTbHON NEATEeIbHOCTH u podecCHOHATEHOMY
CaMOCOBEPIIIEHCTBOBAHUIO. BBICTPO ¥ KaUECTBEHHO BBHITIOIHSET TPYAOBBIC JCHCTBUA.

Obobwennas oyenka chopmuposaHHOCmMU KOMNEemeHyull
HYJIEBOM YpOBEHb: Ha HYJEBOM ypOBHE C(HOPMHUPOBAHBI: BCE COCTABIAIONINE; OJHA
WM JIBE U3 TPEX, OCTaJIbHbIE — HA 00JIEe BLICOKOM YPOBHE;
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MUHUMaJIbHBIH YpPOBEHb: HAa MHHUMAJIBHOM YypOBHE C(OpPMHUpPOBaHBI: BCE
COCTABJISIONINE; OJHA WM JIBE U3 TPEX, OCTAIIbHBIC — HA 00JIee BLICOKOM YPOBHE;

MOPOTOBBI YPOBEHB: HA MOPOTOBOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIOININC;
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;
MPOJBUHYTHI  ypOBEHb: HAa MPOABHHYTOM YPOBHE CGHOPMHPOBAHBI: BCE
COCTaBJISIFOIIUE; OJJHA WIIH JIBE U3 TPEX, OCTAIBHBIE — HA BBICOKOM YPOBHE;

BBICOKHW YypPOBEHb: Ha BBICOKOM YPOBHE C(OPMHUPOBAHBI BCE COCTABIISIONINC
KOMIIETEHITU .

4.2 Bonipocsl K 3K3aMeHy U IpUMep IK3aMEHAIHOHHOT0 Omiera

Bonpocsl k 3x3aMeny

1. Tlonatue m xapakTepUCTHKA HAYKU KaK CUCTeMbl 3HaHUH. OCHOBHBIE (PYHKIIUU

HayK{ B COBPEMEHHBIX YCIIOBHSIX.

MeTomo0THs KaK OCHOBA PEIICHUST HAyYHBIX MPOOIIEM.

3. CrpykTypHas oOpraHM3aIisi HAyYHOTO KOJUIGKTHBA W METOMBI YIpaBIICHUS

HayYHBIMU HUCCIICTOBAHMSIMU.

OcCHOBHBIC MPUHIIUATIBI OPTAaHU3AINN JAEATETHHOCTH HAYIHOTO KOJIJICKTHBA.

Oco0eHHOCTH WHAWBUYATbHOW M KOJUICKTUBHOM HAay4dyHOU JeATeIhLHOCTH.

[lcuxomornueckre  acmeKThl  B3aWUMOOTHOIIEHWUN  PYKOBOAWTENS |

MO TYUHEHHOTO.

6. Krnaccuduxamuss Hayk, €€ Ha3Ha4eHHWE M  CIOCOOBbl  MOCTPOCHHS.
@dyHIaMEeHTaJIbHBIE U MPUKIIATHbIE HAYKH, UX XapaKTePUCTHUKA.

7. Knaccudukaius 00beKTOB HAyUHBIX UccieaoBannil. BeiOop (mocTaHOBKA) TEMBI
WM TIPOOJIEMBI UCCIIEIOBAHUS B 00J1aCTH SKOJIOTUH.

8. OO0ocHOBaHME aKTyaJbHOCTH M HOBH3HBI HAYy4YHOTO uccienoBanus. [IpaBuia
MOCTPOCHUS HAYYHOU CTAThH, TOKJIa/1a, TE3UCOB.

9. VYTouHeHme MpoOiIeMbl (TEMbI) U COCTABICHUE MPOTPAMMBI UCCIICAOBAHUS.

10. OmnpeneneHue 0OBEKTa W TMpeaMeTa HaydyHOro wuccienoBaHusi. OOBEKTHI
HAyYHOTO UCCJICAOBAHMS B IPUPOAOOXPAHHOMN ACUTEIHLHOCTH.

11. DTanbl BBIABMKEHHUS, MPOBEPKU M OIEHKA HAyYHOU rumote3bl. OcoOEHHOCTH
IIPOBEPKH TUITOTE3 B PEIIICHUH 3KOJIOTHUSCKHX 3a]1a4.

12. Ponp undopmanuu B OpraHu3anuu U MPOBEACHUN HAYYHO-UCCIEI0BATENHCKON
pabote. Knaccuduxkarus nctounukoB nHbopManmu nHPOPMaInu.

13. TlarenTHas uHbopmanus u ee ocooeHHocTu. FOpuandeckue acleKThl TaTeHTOB.

14. PedepatuBHbiii xxypHan «OxpaHa TPUPOABl U BOCIPOU3BOJICTBO MPHUPOTHBIX
pEeCypcoB», TIPEUMYIIECTBA U OpraHu3aius CTPYKTYphl pedepaTHBHOTO
KypHaia

15. Omenka 70CTOBEPHOCTH HH(POPMAIINH U3 HHTEPHETA.

16. Cragun o6paboTKu HHPOPMALIMHM U UX XapaKTEPUCTHKA.

17. Knaccudukarus nuapopmaiuu. Y HUBepcalibHas AeCATUYHAs KiIaccupuKkarms.
Cnoco0s1 onpenenenust Y JIK naydnoit padotsl. Y JIK skosorumu.

N

o b



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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3HaueHUE U POJb TEOPETUYECKHX METOJOB HCCJIEAOBAHMUS B METOOJIOTUU
HayKH.

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

OnemenTsl nporpamMmbl HHP. CtpykTypa niaHa Hay4HOTO UCCIIEI0BAHHUS.
OCHOBHBIE METO/IbI TEOPETUYECKUX UCCIEAOBAHUIN U UX XapaKTEPUCTHUKA.
MareMaTtnyeckoe MOIEIMPOBAHUE B PEIICHUH SKOJOTUYECKUX 3aa4.
CocTaBieHuss MaTpUIlbl IUIAHUPOBAHUS TOJHOTO (DPAaKTOPHOTO 3KCIEpUMEHTa
IIEPBOTO ¥ BTOPOT'O MOPSIIKOB.

Boibop u o0ocHOBaHME YpPOBHEH W HMHTEPBAJIOB BapbHUpOBaHUS (HaKTOPOB.
OneHka 3HaYMMOCTH BIUSAHUS (PAKTOPOB.

OnpeneneHne ajgeKBaTHOCTH YPABHEHUs PETPECCUM dKCHEpUMEHTy. [IpuHsTue
pELIeHUI IpY HEaleKBAaTHOCTH YPABHEHUS PETPECCUM.

Tunsl w Buael 3kcrepuMeHTOB. lloneBble uHccienoBaHUs, HAOMIOACHUS U
perucrpanus HaOIIeHUH.

KoHTpoJb KauecTBa COCTOSIHUS OKPYKAIOLIEH CPEIbI.

Cucremsl, npuOOpPHl U METOABI KOHTPOJSI KAUeCTBA W 3aIIMThl OKPY>KAroUIeH
Cpelibl.

OO6uue TpeOoBaHuUs K SMIUPUUECKUM MeTOAaM (M METOJAUKAM).

Br100op cpencTB u3MepeHuil M UX CTaTUCTUYECKAs OL[CHKA.

JlabopaTopHble 3KCHEpPUMEHTAIbHbIE HCCIEeNOBaHUA. JlaTUMKKW KOHTPOJISA
COCTOSIHUSI OKPY>KAIOILIEH CPEbI.

Opranu3zaiusi KOMObIOTEPHOTO MOHUTOpUHTA 3a cocTostHueM OC.

Konmnenmus SCADA. OPC cepsepsl.

MUKpPOKOHTPOJUIEPBI,  U3MEPUTENH,  M3MEPUTEIH-PEryJsATOPbl,  MOJIYJIH
BBOJA/BbIBOZIa H3MEPUTENBbHON HH(OpPMALIMM B CHUCTEME HKOJIOTMYECKOTO
MOHUTOPHHTA.

CtpykTypHass cXemMa  KOMIBIOTEPH30BAHHOTO  3KcrepuMeHTa.  Bouibop
anmapaTHbIX W MPOTrPaMMHBIX  CpPEACTBA  KOMIBIOTEPU30BAHHOTO U
JUCTAaHIIMOHHOTO 3KCIIEPUMEHTA.

ConpsbkeHue 3JE€MEHTOB B CHUCTEME: SKCIIEPUMEHTAIBHBI OOBEKT<>AaTUNK<>
MUKPOKOHTPOJUIEP<> KOMITBIOTED.

OnpeneneHue coctaBa M 00bEMa JOMOJHUTEIBHBIX W3MEPEHHM, aHanus,
BBIOPAaKOBKA aHOMAJIbHBIX M BOCCTAHOBJIEHUE MIPOIYIICHHBIX U3MEPEHUH.
BriOGop MeTomoB cTaTUCTUYECKOM OOpabOTKM M TMPOBEpKa 3aKOHOB pac-
npeneneHuss SKCIEPUMEHTANbHBIX JIaHHBIX, OLICHKA MapaMeTpOB M YHMCIIOBBIX
XapaKTEPUCTUK HAOJII0IaeMbIX CIIyYalHbIX BEJIMYHMH WU TIPOLIECCOB.
EcTecTBeHHO-Hay4YHbIE MEPBI OXPaHbl OKPYKAOLWIEN cpeabl. AHAIN3 COCTOSHHUS
OKPYXKarIIEH CPEIbL.
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IIpumep 3K3aMeHAIIMOHHOTO OUJIETA
I'OYBIIO «10HELHHKN HALIMOHAJIbHBIM TEXHUYECKNN YHUBEPCUTET»

[Iporpamma: Marucrparypa
HampagiieHre moAroTOBKHU: 05.04.06 Dxonorus u
MIPUPOJIOTIOIIE30BAHHE
Marucrepckasi nporpamma: VYnpasieHnue npupoaonoIb30BaHUEM
CemecTp: 1
Y4eOHast AUCIUIUINHA: MeTo10J10THsI 1 METO/IbI HAYYHBIX MCCIICIOBAHUN
BUJIET Ne 1

1. Opranuzanus KOMIBIOTEPHOTO MOHUTOpPHUHTA 3a cocTosiHrueM OC.

2. Haiinute pe3ynbTaT M3MEpeHUs IO cleayromuM BeiOopkam obovema N = 5. JloBepurenbHyro
BEPOSTHOCTb HPUHATH paBHOM 95%. Pe3ynbTar mpenctaBUTh B COOTBETCTBUHU C IpaBHJIAMU
okpyrnenus. Kpurepuii Creronenta tn-1, 0,05 = 2,78. Kak U3MEHUTCS NOIPENIHOCTE U3MEPEHHM,
€CJIM I0BEpUTEIIbHAsI BEPOSTHOCTH OyaeT paBHa 99%.

1,343 1,355 1,337 1,342 1,353 [Tpubophuas ommoka 0,004

3. DkcrnepuMeHTalbHBIE MaHHbIe 3aBucuMoctd y = f(X) (cm.Tabi.) oOpaboTaHbl MO METOAY
HAaMMEHBIIMX KBaJIPaTOB B COOTBETCTBUH C ypaBHeHHMeM Y = DX + ¢, ko3pduIiueHTHI
KOTOpPOTO MpuBeAeHbI B Tabnuie. OnpeaenuTh HOrpenHocTd Ko3QGUIMEHToOB & U b npwu
ypoBHe 3HaunMocTH paBHOM 0.05. tn-2, 005 = 3,2. IlocTpoiiTe sKcnepUMEHTaIbHBIE TOUYKH U
pPacCUMTAaHHYIO PETPECCHOHHYIO IPSIMYIO HA OJTHOM rpaduke.

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 3aCCJaHuH Ka(be,[[pbl «HpI/IKJ'IaI[HaH OKOJIOTUSA U OXpaHa Opr>I(aIOIJ_IeI71 CpCAbD»

IIpoTokon Ne oT

3aB. kadenpoii B.B. lllanoBanos
DK3amMeHaTop B.B. lllannosanos
KPUTEPUH

OLICHUBAHMS IK3AMEHALIMOHHOM padoThI
0 JUcHUIUIMHE «MEeToI0I0THsI U METO/Ibl HAYUHBIX UCCIIETOBAaHUI
JUTsl 00yJaroIuXxcs Mo HanpasieHuto moarotoBku 05.04.06 Dkosorus 1 NpUpoAOIIONIb30BaAHNE
(Marucrepckas mporpamma — JKoJoruueckas 0e301nacHOCTb)

B kaxgom Oumiere CONEpKUTCA OIWH TeopeTHuecKuid Bompoc (3amanue Nel) u aBe 3amauu
(3amanuss Ne2 wm  No3  COOTBETCTBEHHO). 3aJaHUsSM MPHUCBAWBAIOTCS  CIICAYIONIME BECOBBIE
koadurments: 0,3; 0,25 u 0,45. Cymma BecoBbIX K0d((DUIIMEHTOB paBHA €AMHHUIIC.

OTtBeT Ha Kax10€ 3a7anue orieHuBaercs 1o 100-6anpHOM IKae.

B cnyuae teopernueckoro 3amanusi orneHka «100» cTaBUTCS B Ciiy4ae TMOJHOTO CHCTEMHOTO
pacKkpbITUSl BoIpoca 0e3 Kakux-Tubo HeToyHocTeil. bamibl cHMMaloTcs, eciii B OTBETE YHYILIEHBI
KaKue-Tub0 BTOPOCTENeHHbIe MOMEHTHI (10 10 6aymioB), MOMyIIEHBl HECYNIECTBEHHBIE HETOYHOCTH
(mo 10 GamoB), MOMYIIEHB! CYIIECTBEHHBIE HETOYHOCTH MPHU MPABHIBHOM OTBETe B IeiaoM (0 25
0ayuIoB), MPH HEIOCTaTOYHOM IMPEACTABICHUM MaTepuanoB (0aibl CHUMAIOTCS KaK IPOLIEHT
HEJOCTAIOUIer0 MaTepHralia ¢ y4eTOM €ro 3HaYMMOCTH).
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B cnyuae 3agaunm onenka «100» craBUTCS NpU MNPEACTABICHUM IOJHOIO PEIIEHUS C
MIPABHJIBHBIM XO/I0M U TOYHBIM OTBETOM, IIPU BEPHOM YKa3aHUU €IUHULl U3MEPEHHS BCeX (PU3NUECKUX
BEJIMYMH U BBIMIOJTHEHHOM TOJTHOM aHAIM3€E Pe3yIbTaToB (eciau Tpedyercs). bamisl cHUMalOTCs, €ClIv B
pEIIeHUH eCTh HECYIIECTBEHHbIE HETOYHOCTH, HE MOBIUSABIINE HA pe3ynbTar (10 15 6anioB), HEBEpHO
YKa3aHbl WM HE YKa3aHbl CIUHMIBI U3MEPEeHUsS (PU3MUECKUX BEMHUYUH (M0 15 0aiioB), MOMYIIEHBI
OTJIeIbHBIE HETOYHOCTH B XOJI€ PElLIeHMs], HE MCKA3WBIIUE XOJl peuIeHHs B LeioM (1o 25 6aios),
HETOYHOCTh YHCJIICHHBIX pPE3yabTaToB (0 15 OamioB), ommOku B aHanmm3e pe3ynbraroB (1o 20
0ayuIoB).

HToroBas olleHKa 3a SK3aMEH PACCUMTHIBACTCS KaK CyMMa MPOW3BEICHUN OIICHOK 3a KaXKI0e
3aJlaHie Ha UX BECOBOM KOA(P(HUIIMEHT.

IIpumep pacuera UTOTOBOM OLICHKH 110 3K3aMEHY.

B Ounere umeercs tpu 3amanusa ¢ BecoBbiMu Kodbdummentamu 0,3, 0,25 u 0,45. Ilycth oneHku 3a
kaxxnoe 3amanue no 100-0amnsHoM mkane cocraBuian: 90, 80 u 85, coorBercrBenHo. Torga urorosas
olieHka 1o 3k3ameny coctasinset: 0,3-90 + 0,25-80 + 0,45-85 = 85,25 = 85 6amnos.

VTBepK/IeHO Ha 3aceJaHny Kadeapbl IPUKIAIHAS SKOJIOTHS U OXpaHa OKPYKArOIIEH Cpebl.
poToKoJ Ne or . 20 1.

3aBenyromnuii kageapoit B.B. IIlanosanos

4.3 Kputepum onleHUBaHUA

OneHuBaHMe YPOBHSI OCBOCHHUSI CTYACHTOM Y4YeOHOro MaTepualia JIUCHUILTUHBI
«MeTomonorusi U METOJbl HAYYHBIX WCCIICIOBAHUI» MPOU3BOAUTCSA B XOJ€ TEKYLIETO
KOHTPOJIS ¥ IPOMEKYTOYHOM aTTeCTallUuK (CEMECTPOBOTO KOHTPOJIS).

Texymuii KOHTPOJIb 3HaHUI CTYJEHTAa OYHON (POPMBI OOYUEHHS OCYIIECTBISETCS
M0 pe3yjbTaTaM MPAaKTUUYECKUX 3aHSATHUN; CTyAeHTa 3a04HOU (OpMbI OOy4YEHHUS — TIO
pe3yJbTaTaM BBITIOJIHEHUS! KOHTPOJIBHOM pabOTHI.

Beimonnenue  3ajaHuii HA  MPAKTUYECKUX  3aHSATUSX U BBINIOJHEHUE
WHJMBUAYAJBHOTO 3aJ]aHusl (KOHTPOJIbHOM pabOThI), KOTOPBIE TPEAYCMOTPEHBI paboueii
MPOrpaMMON JUCHUIUIAHBI, SIBJSETCS HEOOXOIMMBIM YCJIOBHUEM JOMYyCKa CTYJEHTa K
9K3aMeHy. TeKylMil KOHTPOJIBHBIM ONpPOC HA MNPAKTHYECKUX 3aHSITHUAX BKIIOYAECT
BbIJIaYy CTYJIEHTY MPOU3BOJBHBIX IMATH BOIMPOCOB W3 TE€Mbl MPAKTUYECKOTO 3aHSATHUA.
[IpaBUnBHBIN OTBET HA KaXKIbI BOompoc onieHnBaeTcs B 0,3 O6aia, ommOOYHbINA B HOJb
OaIoB.

Pacnipenenenne OaiaoB TEKyIIEro KOHTPOJsST pabOThI CTy/EHTa HAa MPOTSHKEHUU
ceMecTpa MpuBeIeHO B Tabduie 1.

Tabnuna 1 — Pacnpenenenne 6aioB TEKyIero KOHTPOJIsS

dopma KOHTPOIA Bo3moxHoe [Ipumeuanue
KOJMYECTBO
OaioB
Jlnst ctynieHToB 04HOM (hOpMbI 00YUEHHS

Brinmosnnenue TEKYIIIETO 1,5 3agaHve  BBIOJHEHO  NPaBWIBHO:  TOJY4YEH
KOHTpPOJIBHOIO ~ OIlpoca  Ha NpaBUIBHBIM OTBEeT Ha 5 BompocoB mo 0.3 Oamna
MIPAKTUYECKOM 3aHSITHH. KaKIbIN

Hr1oro mno mnpakTU4EeCKUM 25 N3 pacuéra 17 ayaIuTOpHBIX 3aHATUH UL
3aHSATUSIM (MakcuManbHO MPOBEJCHUS MPAKTHUECKUX 3aHATUN. OneHuBaeTCs
BO3MO>KHOE) KaKJI0€ 3aHATHE.

Jlnst cTyneHToB 3a049HOM POopMBI OOyUEeHHS
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dopma KOHTPOIA Bo3moxHoe [Ipumeuanue
KOJINYECTBO
0ayioB
Brinonnenue  KOHTPOJIbHOM 25 [Ipu BBIMONIHEHUM 3aJlaHUsI TPUHSTHI MPABUIbHBIC
paboTel  (MHAWBHUIYAITBLHOTO apryMEHTHPOBAHHEIE pelleHus, pabota odopMicHa
3a/T1aHMS) 0e3 3aMeyaHuil
10 3agaHve BBIIOJHEHO B I€JOM IPaBWIbHO, HO
pemieHuss He Bcerjga OOOCHOBAaHBI, HWMEIOTCS
3aMedaHusi 1o 0(OPMIICHHUIO.

IIpome:xkyTouHast arrecTalusi IO pe3yjbTaTaM OCBOCHUS JUCHUIUIMHBI B
CeMeCTpe TMpoBOAUTCA B (OpME CEMECTpOBOTO »dk3ameHa. PopMa MPOBEACHUS
9K3aMEHa— TMHUCbMEHHas. OK3aMEHAI[MOHHBbIA OWJieT BKJIOYaeT B cebs OJuMH
TEOPETUYECKH BOMPOC M JBE 3a7add. Bec 5SK3aMEHAIlMOHHOW OIEHKH B
MPOMEKYTOUYHOU aTTECTAMU cOCTABIAET 75%.

HNToroBasi oOmeHKa pacCYMTHIBACTCS KaK CyMma OallJIOB 3K3aMEHAITMOHHOU
OIICHKH (C YYETOM €€ Beca) U KOJIMUECTBA OAJIOB MO PE3yIbTaTaM TEKYIIETO KOHTPOJIS.

Hanpumep: Onenka no 3x3ameny cocrtasuia: 0,3-90 + 0,25-80 + 0,45-85 = 85,25
O6amnoB. KonmuecTBo 0ayuioB Mo pe3ysibTaTaM TEKYIIETO KOHTPOJIBHOTO OMpoca Ha
MPAKTUYECKUX 3aHATUSIX COCTaBUiIO 19 Gamos.

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

[lonyyennass omnenka mno 100-0anbHOW MIKaje OMNpEAeNsieT OUEHKY 10
rocynapcTBeHHOH mmkaine u mkaine ECTS:

Cymma 0OasmioB Orenka Orenka
no 100-6anpHOI mIKane no mkaine ECTS 10 TOCYJAPCTBEHHOM IIKaJIe
90-100 A OTANYHO
80-89 B x
75-79 C opoIo
70-74 D v
60-69 E JIOBJIETBOPUTETILHO
35-59 F He
0-34 = YIOBJIETBOPUTEIHHO

* — ¢ 00s3aTENIHLHBIM IMOBTOPHBIM M3YUCHUEM JHUCIUILINHBI.

MakcuMaJIbHO BO3MOXHOE KoaudecTBo 0ayutoB — 100.

4.4 TlpuMep TeKylIero onpoca Ha NPAKTHYECKHUX (CEMHMHAPCKHUX) 3aHATHAX

Ha npumepe temsr:

«MeTono0THs SKCIEPUMEHTAIBHBIX HCCIen0BaHn. KOHTpOJIb KauecTBa
okpyxatomie cpeapl. Cuctembl, MpUOOPHI M METOJIBI KOHTPOJISI KaueCTBa OKPY KAIOIICH
Cpenpi»

Bomnpoce! npu Tekyiem onpoce:
1. IlepeuncnuTe OCHOBHBIE MTAPAMETPHI COCTOSIHUSI OKPYKAIOILIEH CPEeIbl.
2. B yeM oTiiune peryJMpoBaHus OT YIIPaBICHUS?
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3. B dyem 3akmrodaercss OCOOEHHOCTHb IOJydyeHUs HHPOpPMAIMK O COCTOSHUU
OKpY>Karollen cpepl?

4. OxapakTepusyiite NPUHIUIIBI BbIOOpa napameTpoB YIPaBJICHUS
IPUPOAOOXPAHHOM AESITEIBHOCTHIO.

5. Kakue onemeHTsl BKIOYaeT  (YHKIUMOHAJIbHAs  CTPYKTypa  CHCTEMBI
KOMIbIoTepHOr0 MoHUTOpHHTa OC?

6. Kakue ocnoBuble mapamerpsl COM mnopTa JOMKHBI OBITH YYTEHBI TPHU
MOJIKJIFOUEHUH BHEIIHETO 000pYI0BaHUS K KOMIIBIOTEPY?

7. 3auem ucnonb3ytorcs npeodbpazoatenin USB—RS4857?

8. B uem oTaMune AaTYMKOB OT NEPBUUHBIX U3MEPUTEIBHBIX IpeoOpazoBaTeseni?

9.Ha «xakmx ¢uU3NYECKUX TPHUHIMIAX OCHOBAaHBI CIIOCOOBI  M3MEPEHHUS
TEMIEPATYPhI, TABJICHHUS, BIAYKHOCTH?

10. Kakyto pons ucnonuser OPC cepBep B cucTeMe KOMIBIOTEPHOTO cOopa
uHpopmaruu? Kakue OPC cepsepsl Brl 3HaeTe?

11. JlaliTe XapakTepUCTHKy MHMKPOKOHTPOJUIEPOB. B 4yeM ux oTiauyue or
npoueccopos IBM?

12, Kakyro posib UCTIOJHSIOT aHAJIOTOBBIE BXObI MUKPOKOHTPOJIIEPOB?

13. Kakyto posib HCHOJIHSIOT HUPPOBBIE BXOIbI MUKPOKOHTPOJIJIEPOB?

14. Kakue anmapaTHble CpencTBa HMCHOJIB3YKOTCS IPH IPOrpaMMUPOBAHUU
MUKPOKOHTPOJUIEPOB ISl PELIEHUS 33]1a4 SKCIIEPUMEHTA?

15. Kakue nporpamMmHble CpeAcTBa HMCHOJB3YIOTCS MPU IMPOrpaMMUPOBAHUU
MUKPOKOHTPOJUIEPOB UIsl PELIEHUS 33]1a4 SKCIIEpUMEHTA?

16. SCADA otTHocUTCS K anmapaTHbIM WM TPOrPaMMHBIM CpPEICTBaM B
CUCTEME YITPABIICHHS YKCIIEPUMEHTAIBHON YCTAHOBKOW?

17, Kakass nmuHMS CBSI3M MEXIy KOHTPOJUIEpAMHM MCHOJIB3YETCS B CHUCTEME
coopa undopmaruu? B uem ee npeumyIiecTBo nepes muHo RS2327?

18. JlaiiTe XapakTepucTuKy OecpoBOJHBIX MHTEp(elcoB cOopa nHbopmManuu
o cocrossanu OC,

19. B ueM 3akiro4yaeTcsi CMbICI BU3YalbHOTO TPOrPaMMHUPOBAHMS?

4.5 KypcoBoe npoekTupoBaHue
VY4eOHBIM MJIAHOM KYypCOBOE MPOEKTUPOBAHNE HE 3aIlJIAHUPOBAHO.

5 PEKOMEHIAYEMAS JIUTEPATYPA

|. OcHoBHasI JiTEpaTypa
1. [TonomapeB, A.b. MeTonoi0russ Hay4YHBIX HCCIEIOBAHUM [DJIEKTPOHHBIN
pecypc]: yuebHoe nocooue st By30B / A. b. Ilonomapes, D. A. I[luxkynera. ®I'BOY
BIIO "IlepM. Ham. uccinen. moiautexH. yH-T". - 1 M6. - Ilepmb: Uzn-Bo Ilepm. Harl.

uccinen. nonutexH. yH-ta, 2014. 186 c. — 1 ¢aiin. - Cucrem. TpeboBanus: Acrobat
Reader. - ISBN 978-5-398-01216-3. http://ed.donntu.org/books/cd5139.pdf



http://ed.donntu.org/books/cd5139.pdf
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2. Tpouun B.I'. Merogonoruss Hay4dHbIX HCCIEIOBaHUM : ydyeOHOe mocodue /

Tporuun B.I'., Caduymaun A.P. — VYiupsHOBCK : YIBSIHOBCKUH TOCYIapCTBEHHBIM
texandeckuii yauepcuter, 2020. — 87 ¢. — ISBN 978-5-9795-2046-9. — Tekcr :
ANEKTPOHHBIN // DnekTpoHHO-0ubnoreunas cucrema IPR BOOKS : [caiit]. — URL:

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

Il. domojHuTebLHAs IUTEpPATypa

3. MeTomoorus HayYHBIX HCCICIOBAHMM : ydeOHOE IMocoOue Il 00ydJaroIuXxcs
maructpatypsl mo BcemM YI'CH, peammsyembim HUY MI'CY, oOyuatommuxcs
cnenuaiurera no HampasiaeHUt0 noaArotoBku 08.05.01 CTpouTenbCTBO yHUKAIbHBIX
3nanuit u coopyxkeruit (Ne 02 ot 20.03.2019 r.) / E. B. Kopones, A. C. Hozemiies, A.
H. I'pummna [u ap.]. — Mocksa : MUCHU-MI'CY, ObC ACB, 2019. — 104 c. — ISBN
978-5-7264-2089-9. — TekcT : AMEKTPOHHBIN // DIEeKTPOHHO-OMOIMOTEUHAs CUCTEMA
IPR BOOKS : [caiiT]. — URL.: https://www.iprbookshop.ru/101801.html

4. JlamaeBa, M. I'. MeTtonomnorus Hay4yHBIX HCCIIEOBaHUM : yueOHoe nmocobdue / M.

I'. Jlamaea, C. II. JlamaeB. — OpeHOypr : OpeHOyprckuii ToCyJIapCTBEHHBIN
yauBepcutet, ObC ACB, 2017. — 249 c¢. — ISBN 978-5-7410-1791-3. — Tekcr :
ANEKTPOHHBIN // DnekTpoHHO-0ubnoreunas cucrema IPR BOOKS : [caiit]. — URL:

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

6 YYHEBHO-METOANYECKOE OBECIHEYEHUE JIUCLHUIIJINHBI

Y4eOHO-MeTOAMYECKHE U3IaHUsA, pa3padoTanubie B JIOHHTY:

5. Meronuueckne peKOMEHJAIMU Il CaMOCTOSATEIBbHONM U WHAMBUIYaTbHON
paboThl MO0 AUCHUITIMHE «METOMONMOTHUs U METOJbl HAYYHBIX HCCICAOBAHMID). IS
oOyuaroruxcss 1o HampaBieHuto  moarotoBku  05.04.06  «Okomorus u
npupojonoias3oBanue» Bcex ¢opm o0yuenuss / [OYBIIO «JIOHHTY», Kad.
IIPUKJIATHOM DKOJIOTHUU U OXpaHbl OKpYyKarouen cpensl ; coct.: B.B. Illanosanos, 10.H.
["arnroBa. — Jlonenk : JIOHHTY, 2020. — Cucrem. TpeboBanms: Acrobat Reader. — 3aru.
¢ TUTYJL. 3KkpaHna. ruhttp://ed.donntu.ru/books/21/m6926.pdf

6. MeToanueckue peKOMEHJAUKU IS TPOBEACHUS MPAKTUUECKUX 3aHATUU IO
TUCIUIUIMHE «MeToooTusT U1 METOAbl HAy4YHBIX HCCIAEIOBAHUI». JIsI CTYJICHTOB
noaroroBku 05.04.06 «Dxonorus u mpuUpoAoNoib3oBaHUe» Bcex ¢Gopm oOydeHus /
['OYBIIO «JIOHHTVY», Kad. npuxnanHoi 5KoJI0TUHA U OXPaHbl OKPYKAIOIICH Cpebl ;
coct.. B.B. IllanmoBamos, FO.H. I'annoBa. — Jonenk : JIOHHTY, 2020 . — Cucrem.
TpeOOBaHUS: Acrobat Reader. — 3ari. C TUTYIL. JKpaHa.
http://ed.donntu.ru/books/21/m6928.pdf

JJIeKTPOHHO-UH(OPMALIMOHHBbIE PeCyPChI
OBC JIOHHTY - http://donntu.org/library
OBC IPRbooks - http://www.iprbookshop.ru



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
http://ed.donntu.ru/books/21/m6928.pdf
http://donntu.org/library
http://www.iprbookshop.ru/
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7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI

7.1 JlekKuMOHHBbIE 3aHATHSA:

YueOnas ayautopus Ne7.402 y4eOHbIM Kopmyc 7 Jid TpPOBEACHUS 3aHATUIN
JEKIIMOHHOTO M MPAKTUYECKOTO THIIA, TPYNIOBBIX U WHAMBHUIYAIbHBIX KOHCYJIbTAIUH,
TEKYLIEr0 KOHTPOJIA U MPOMEXKYTOUHOM arrecTauuu. MylbTUMeIniHOE 000pYyJ0OBaHUE:!
HOYTOYK, omepauuoHHass cucremMa Linux Ubuntu 18.04 (2018), LibreOffice 5.3.4
(2017), MynpTUMEOUHHBIN NpoeKTOp, 3KpaH. Crennamu3upoBaHHas MeOeb: J0CKa
ayJIUTOpHAs, MapThl, IEMOHCTPAIIMOHHBIE CTEH B! U TIJIAKATHI.

7.2 IllpakTHYeCKHeE 3aHATHS:

VYuebnas ayautopusi Ne7.402 ydeOHbIH Kopriyc 7 JJIsi TPOBEJCHUS 3aHATUN
JIEKIIMOHHOTO Y MPAaKTUYECKOrO THUIMA, TPYIIIOBBIX U MHIWBUAYAJIbHBIX KOHCYJIbTALIHM,
TEKYIIEro KOHTPOJIA U MPOMEKYTOUHOM arTecTanuu. MynbTuMenuitnoe 000py/10BaHuE:
HOYTOYK, omeparmoHHas cucteMa Linux Ubuntu 18.04 (2018), LibreOffice 5.3.4
(2017), MynapTUMEOUUHBIN NpoeKkTop, sKpaH. Crnennanu3upoBaHHas MeOeb: J0cKa
ayJIUTOpHAs, MapPThl, JEMOHCTPAIMOHHBIE CTEHbI U IJIAKATHI.

7.3 CamocTosiTesibHasi padoTa:

[ToMerienust i CaMOCTOSITENIBHOM pabOThl ¢ BO3MOXHOCTBIO MOJKIIOUEHUS K
cetu "HMHtepHer" u obOecriedeHHEM JOCTyna B DSJEKTPOHHYIO HH(OPMAIMOHHO-
00pa30BaTEeNbHYI0 CpEly OpraHW3alliy: YWTalbHBIC 3aibl, yueOHbIe Kopryca 2, 3.
KoMmmbroTepHass TeXHUKAa C BO3MOXKHOCTBIO TOJKIIOUEHHS K ceTtu «UHTepHeT» u
oOecrieueHueM JOCTyna B DJEKTPOHHYIO HHGOPMAIIMOHHO-00pAa30BATEIbHYIO Cpeay
(BUOC JOHHTY) u snekrponno-6ubnuoreunyto cucremy (3bC IPRbooks), a taxxke
BO3MOKHOCTBIO MHAMBUAYAJILHOTO HEOTPAaHUUEHHOTO JTocTyna oOy4daroniuxcs B ObC u
BOUOC mnocpeacreom Wi-Fi ¢ mepconaibHbix MOOMIBHBIX ycTpoiicTB. OC- Microsoft
Windows 7, OpenOffice 2.0.3 — o6mectBennas nuiiensus MPL 2.0/ Grub loader for
ALT Linux - muuensuss GNU LGPL v3/ Mozilla Firefox - muuensus MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) - munensus GNU GPL.



