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1. OBBEKT, HEJIb 1 3ATAYN OCBOEHMUSA JTUCHUIIJINHBI

JIMCHUIIMHA paccMATPHBaeT BOMPOCHI METOJOJIOTHHM M METOJIOB HAy4YHBIX
HUCCIIEeI0OBaHUMH.

Iean 1 32724 TUCHMUIINHBI.

Iear AUCHUNJIMHBI. OBJIAJICHUEC MAarucTpaHTaMd 3HAHUSAMH W YMCEHHUSIMH
OpraHU3allid U TMPOBEACHUS TEOPETUYCCKOTO M IKCIICPUMEHTAJIBLHOTO HCCJICIOBAHMS,
MO3BOJISIONIMMHU UM B ITOJTHOW MEpe Peain30BaTh CBOM HAYYHBINM ITOTCHITHAI.

3agaum IMCHMTLIAHBI

- OCBOCHHE METOJIOJIOTHYSCKUX OCHOB HAyYHOTO TIO3HAHUS U TBOPYCCTBA,

— NPUBHTH KYJIBTYPY HAYIHO-HUCCIICIOBATEIILCKON PabOTHI;

- MO3HAKOMHUTH MAaruCTPaHTOB C TMPAKTHYCCKUMU W METOJNYCCKUMHU
NpHEMaMH BEJCHHUS HAYYHOT'O HCCIICOBAHUS C IEJIbI0 IIPHOOPETEHUS OIbITa
Hay4YHOU paOOThI;

- OBJIQJICHHEC METOJIUKON IOCTAaHOBKHM ONTHMAJIBHOTO SKCIICPUMCHTA U
00paboTKH Pe3ybTaTOB H3MEPECHHUM.

B pe3yabTaTe ocBoOeHHS IMCHUILIHHBI CTYAEHT T0JI7KEH:

3HATh

- 0COOEHHOCTH BBIOOpA HAIpaBJICHUS HAYYHOTO MCCIIEIOBAHUS U ATAIbl €ro
OCYILIECTBJICHUS;

- 3a7a4i U METO/Ibl TEOPETUUECKHUX UCCIICIOBAHUIA;

- KJIacCU(UKAIMIO, TUMBI U 3a7]a41 IKCIIEPUMEHTATbHBIX UCCIICIOBAHUMN;

- nH(pOopMaIIMOHHOE 00eCIIeUeHNE HAyUYHBIX UCCIIEOBAHUNT;

YMETh

- aHAIM3UpOBaTh  TEHJACHIIMM COBPEMEHHOW  HAyKH, OMPEAeNATh
NEPCIICKTUBHBIC HAIPaBJICHUS HAYYHBIX HCCIEIOBAaHUM B MPEAMETHOH cdepe
npo(ecCHOHANBPHOM  NIeATENbHOCTH,  COCTAaB  HCCJIENOBAaTENbCKUX  pabor,
oTpeestonue ux GaxTopsl;

- UCIOJIb30BaTh  AKCIEPUMEHTAIbHbIE W  TEOPETHUECKUE  METO[bI
UCCJIEIOBaHMSI B MPO(PECCUOHANBHOM 1€ATEIbHOCTH;

- aJanTUpPOBaTh COBPEMEHHBIE JOCTWKEHHS] HAyKM U HAyKOEMKHX
TEXHOJIOTHH K 00pa3oBaTeIbHOMY U CaMO00OPa30BaTEILHOMY MPOIIECCY;

- paboTaTh C €CTECTBEHHOHAYYHOU JUTEPaTypOil pa3HOro ypOBHs (Hay4HO-
MOMYJISIPHBIE U3JaHUs, MEPHOANYECKHUE JKypHalbl), B TOM YHCIE Ha HHOCTPAHHBIX
S3BIKAX.

BJIAJICTh:

— HaBbIKAaMH  OpraHU3alMd  HMHIUBUAYaJIbHOTO U KOJUIEKTUBHOIO
UCCIIEIOBaHMUS,

—  METOJOUKOHN COCTaBJIEHUS MPOrpaMMbl M IJIaHA HAyYHOTO MCCIICOBAHUS HA
OCHOBaHUM 00OOCHOBAHUS €T0 aKTyaJbHOCTU U HAYYHOW HOBHU3HBI;

—  METOAWKON  MPOBEIEHUS  TEOPETUYECKOTO M IKCIEPUMEHTAIHLHOTO
MCCIIEIOBAHMSI C UCTIOJIb30BAHUEM COBPEMEHHBIX METOJIOB;

—  METOAuKONM 0o0palOTKM ©  MpEeACTaBIEHUS  pPe3yJbTaTOB  HAy4YHO-



UCCIIEIOBATENbCKON pabOTHI.

[lepeuncienHble pe3ynbTaThl O0yUeHUs SBISIOTCS OCHOBOW I (POPMHUpPOBAHUS
CIICYIOIINX KOMITCTESHITUH:

- CITIOCOOHOCTHIO Ha TIPAKTHKE MCTIOH30BATh YMEHHS M HABBIKM B OpTaHHU3AIIH
UCCIIEIOBATEIILCKUX U MPOCKTHBIX padoT, B yIpaBieHUU KoyuiekTuBoM (OK-7);

- CIIOCOOHOCTHIO OPTaHW30BBIBATH CAMOCTOATEIBHYIO U KOJJICKTHBHYIO HAyYHO-
HCCIIEIOBATENLCKYI0 paboTy, paspabaThiBaTh IUIAHBI M TPOTPAMMBI  MPOBEACHUS
HAyYHBIX HCCICAOBAHWM W TEXHUUYECKHX pPa3pabOTOK, pa3padaThiBaTh 3aJaHUS IS
ucnojauTenei (I1K-1);

- TOTOBHOCTBIO K TOHWCKY, 00pabOTKe, aHalW3y W CHUCTEeMaTH3allud HAy9IHO-
TEXHUYECKON WH(OOpPMAIMU IO TEME HCCICIOBAHUS, BBHIOOPY METONMK W CPEICTB
pemenust 3anaun (I1K-2);

- CHOCOOHOCTBIO HCHOJB30BaTh COBPEMEHHBIE TPUOOPHI M  METOJMKH,
OpraHU30BbIBAThH NMPOBEJECHUE IKCIIEPUMEHTOB U UCIIBITAHUM, IPOBOAUTH UX 00paObOTKY
Y aHaJIM3UPOBaTh uX pe3yiabrarsl (I1K-3);

- CIIOCOOHOCTBIO W TOTOBHOCTBHIO K CO3JaHHIO HOBBIX JKCIEPUMEHTATBHBIX
YCTaHOBOK JIJIsl IPOBEICHUS JJabopaTtopHbIX MpakTukyMoB (ITK-18);

2. MECTO JUCHHUIIJIMHBI B OCHOBHOM OBPA30BATEJILHOU
ITPOI'PAMME

JucuuminHa oTHOCUTCS K 0a30BoiM yactu, bioka 1 «/lucuumiuHbel (MOIYIIN)»
y4eOHOTO IJIaHa.

[Ipy wu3ydeHUU OHTON AUCHUIUIMHBI HCIOJB3YIOTCS 3HAHWS, NPUOOPETEHHBIC
CTyJICHTaMHU TIPU OCBOCHUHU JUCHUMIUIMH «OakanaBpuatay: «Martemarukay, «Duzukay,
«INEeKTpOTEXHUKA», «CHUCTEeMBl yOpaBJICHUS U  KOHTPOJA TEXHOJIOTUYECKUMU
nporieccamu», «OOmas W Heopranudeckas xumus»y «Dusuueckas XUMHL»,
«OpraHnnyeckass XUMHS.

3HaHUA W YMEHHUS, NPUOOPETCHHBIC IIPH OCBOCHUHU JIAHHOW JIUCIUIUIMHBI,
PEaTU3YIOTCS CTYJACHTOM IPH BBITIOJHCHUH M 3aIIUTE BBITYCKHOM KBaJIW(PUKAITMOHHOM
paboTHI.

3. CTPYKTYPA U COAEPKAHUE JUCIHUIIJINHBI

3.1 PacnpenesieHne y4eOHBIX YacoB MO TeMaM JAMCHUILVIMHBI M BHAAM

3aHATHH

Ne KomnuecTBo 4acoB
TEMBI HaunmenoBanue tem (ouHasi/3a0uHas popma)
(conmepkaTenbHBIX MOTYJICH ) Beero B Tom uncnie
Jlexkmu| JlaGop. |IIpakt.| CP
OcHOBHBIE MOJIOKECHHUS HAy4YHOTO
1 WCCIICIOBAHMS. Hayunas HOBH3HA. | c o | 5/ 0/0 3/0 2/5
Teopernueckass 3HaumMmocTh. [lpakTuyeckas | '
3HAYUMOCTb.
5 Opranuzanus HAy4YHO-HUCCIEeI0BATENIbCKON 258 | 05/1 0/0 5/0 o7
paboThI ’ '
3 AHanmn3 HaydHO-TeXHHYecKoi mHpopmaimu u | 8/13 1/0 0/0 5/1 2/12




No KonuuectBo wacoB
TEMBI HaunmenoBanue tem (ounas/3a0unas popma)
COZICPKATEJbHBIX MOTYJIEH B Tom uncie
(conep Aye) Bcero

Jlekuuu| Jla6op. |Ilpakr.| CP

000CHOBaHHE TEMbl HAYYHOU pabOThI

MeTo/1bl TEOPETUYECKUX UCCIIEIOBAHUI 6/6 1/0 0/0 3/0 2/6
5 MeTobl 3KCIIEPUMEHTAIIBHBIX UCCIIEIOBAHUN 17/21 | 31 0/0 11/2 | 3/18
5 O6paboTka u uo6o6memx1e pe3yIbTaTOB 1113 | 111 0/0 5/1 5/11
HCCIICIOBAHU I
7 AHau3 ¥ UCTOJIb30BaHUE PE3yIbTaTOB 9/10 11 0/0 5/0 3/9

HAaY4HBbIX I/ICCJ'IeI[OBaHI/Iﬁ

OdopmiteHre Hay9IHO-HCCIIEI0BATEIbCKOM
8 paboThl. METOBI MOMCKA HOBBIX TEXHUYECKHX 8/5 0,5/0 0/0 5,5/0 2/5

peuIeHui.
WuauBuyanbHOE 3a1aHKIE 0/9 0/9
KypcoBoii mpoexT 0/0 0/0
Hroro mo BuaM 3aHsTHiA 72/90 | 8,5/4 0/0 42,5/4 | 21/82
KonTponb 36/18

HUTOro: 108

(I)opanOBaHne KOMIIETEHLIUH B pe3yabTatTe 0OCBOCHHUA TEM NUCHUILIINHBI

KOMHCTCHL{I/II/I Temnl JUCHMIIIINHBI, HALICJICHHBIC HAa BBIpa6OTKy
KOMIICTCHIINU

OK-7 Tema 1, 2

I1K-1 Tema 2, 3,4,5

IIK-2 Tema 3,4, 5

ITK-3 Tema 5, 6, 7, 8

I1K-18 Tema 3, 5

3.2. Jlekuum

Tema 1. OCHOBHBIE MTOJOKEHUSI HAYYHOTO UCCIEAOBAHUS.
Conepxanue Temsl 1:

Beenenue. Hayka kak cuctema 3HaHuid. OCHOBHBIC MOHSATHUS U OMPEACICHUS.
MeTtonomnorust u MeTo Il HayuyHOTO uccienaoBanus. [Ipodmema. OOBEKT HCCIIETIOBAHUS.
[Ipenmer HayyHoro uccienoBanusi. Hayunas HoBu3Ha. Teopernueckass 3HAUUMOCTb.
[TpakTrueckas 3Ha4MMOCTh. OCHOBHBIEC 3aKOHOMEPHOCTH, IMPOOJIEMBI M IIPOTUBOPEUHS
Pa3BUTUS HAYKHU.

Jluteparypa k Teme 1: [1, 2]

Tema 2. Opranuzaiiysi Hay4HO-HCCIIEA0BATEIBCKON PabOTHI.

Conepxxanue TemblI 2:

[InanupoBaHre W MPOTHO3UPOBAHWE HAYYHBIX HCCIEAOBaHUN. Bwibop
(mocTaHOBKA) TEMBI WK TPOOIIEMBI HCCIIEIOBAHMS.



CTpyKTypHass OpraHu3alldsi HAyYHOrO KOJUIEKTHBA M METOMABI yIpaBICHUS
HAYYHBIMH HCCIIe0BaHUAMH. (OCHOBHBIE NPHUHIIUIBI OpraHU3allMi JAEITCIbHOCTH
HAYyYHOro KoJulekTHBa. OCOOCHHOCTH HMHIUBUAYAJIbHOW W KOJUICKTHBHOM HAydHOM
IEATEIBbHOCTH. IICHXOJOTMYECKUE ACIHEKTHl B3aMMOOTHOLICHHN PYKOBOAMTENS U
o 14rMHeHHOTro. OCHOBHBIC YEPTHI pA0OOTHHUKA HAYKH.

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

Tema 3. AHaiu3 Hay4YHO-TEXHUYECKOW HWH(OpManuu u 0OOCHOBAHHE TEMbI
Hay4YHOU paOOoTHI.

ConepxaHue TeMbI 3:

Cucrema HaydyHO-TEXHMYECKOW uHHGOpMalnuU. YHUBEpCalbHAs JECATUYHAS
kinaccudpukanus (YK). Mexnaynaponnas knaccudukamust uzobperennit (MKUN).
Metonpl moMCKa Hay4YHO-TEXHUYECKOW uH(opManuu. AHanu3 HHPOpPMALHUH U
(bopMyaMpoBaHKe 3a7a4 HAyYHOTro HcciieqoBaHuss. OO0CHOBaHUE aKTyalbHOCTHU U TEMBI
HAay4YHOTO MCCIIEOBAHMUS.

CocraBieHue TEXHUKO-d3KOHOMHUYEecKoro obOocHoBanusi HUP. Pa3zpabotka
MIPOrpPaMMBbI, TIJIaHa ¥ METOJIMKH MPOBEJCHUSI HAYYHO-UCCIIEI0BATEILCKON PabOTHI.

Jlureparypa k Teme 3: [1, 2]

Tema 4. MeToabl TEOPETUYECKUX UCCIICIOBAaHUM.

ConepxaHue TeMbl 4:

Metononorus TeopeTHYecKuX ucciaenoBanuii. CocTaBiaeHHEe MOJICIH O0BEKTa
WCCIICIOBAHUN. AHQIMTUYECKAE METOJbl  HMCCIEAOBAHUN. JKCIEPUMEHTAIBHO-
AHAIUTUYECKUE METOJIbl MCCIEeIOBaHU. BepOoATHOCTHO-CTATUCTUYECKUE METOIbI
ucclieoBaHu. MeTollbl CUCTEMHOTO aHainu3a. MaremaThdeckoe MOJCIMPOBAHHUE B
XUMHUYECKON TEXHOJIOTHH.

Jlutepatypa k Teme 4: [1, 2]

Tema 5. MeTobl SKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUM.

ConepxaHue TeMbI S:

Metomomorust SKCIIEpUMEHTAIBHBIX MCCieIoBaHnui. BriOOp cpencTB usmepeHuii u
UX CTaTHUCTUYECKas OIleHKAa. PaldoHalbHOE  IUIAHUPOBAHUE  SKCIIEPUMEHTA.
JlaGopaTopHbie AKCIEPUMEHTAIbHbIE HCCIICTOBAHMUSL. DKCIepUMEHTAIBHO-
npousBojicTBeHHble HccnenaoBanusa. Konmemmus SCADA. KoMIIOHEHTBI cHCTEM
KOHTpPOJISI U yHpaBJieHWs U ux HazHadeHue. ['paduueckuit matepdeiic. Opranuzamus
B3aUMOJICHCTBUSI C KOHTpoJuiepaMu. [IpoTokosbl st oOMeHa JaHHBIMHU. AmmnapaTHas
peanu3anuy CBS3U C ycTpoilcTBamu BBOja/BbiBoja. Tpenanl B SCADA - cucremax.
[IpuMepbl  pelieHuid KOMIBIOTEPHOTO  yOpPaBJICHUS HAay4YHBIMU NpulOopamMu M
AKCTIEPUMEHTAIbHBIMUA YCTAaHOBKAMH.

Jlutepatypa k Teme 5: [1, 3]

Tema 6. O6paboTka u 06001IeHIE PE3yTHTATOB UCCIICTOBAHUN.
Conepxanue TeMbl 6:



I'paduueckuii  aHamu3 pe3yabTaTOB  JIKCIEpUMEHTa. MeToasl  moadopa
sMnuprueckux Gopmyir. IToHsTHE 0 KOPPEISIIMOHHOM aHaiu3e. AHAIU3 TCOPETUIHO-
IKCIICPUMCHTAIBHBIX HCClIe0BaHuil. [IporHo3upoBaHue MHOTO(GaKTOPHBIX MPOIIECCOB
U SIBJICHUM.

Jlutepatypa k Teme 6: [3]

Tema 7. AHAJINU3 U MCITOJB30BaHHUE PE3YJIbTAaTOB HAYYHBIX I/ICCJIG,Z[OBaHI/Iﬁ.

ConepsxaHue TeMbI /:

AHanu3 wuccienoBaHUM U (GOPMYIMPOBAHHE BBIBOJIOB M  MPEIJIOKEHUM.
Crpykrypa otuetoB 0 HUP. BHenpeHue 3aKOHUYEHHBIX HAay4YHO-UCCIEAOBATEIBCKUX
paboT. Ornenka 3p(HEeKTUBHOCTH HAYUHBIX UCCIEAOBAHUMN.

Jlutepatypa k Teme 7: [1, 2]

Tema 8. OdopmieHrne HaydyHO-UCCIEAOBATEIBCKOM pabOThl. MeToabl MOMCKa
HOBBIX TEXHUYECKUX PCIICHUH.

Conepxanue TembI 8:

Odopmnenue 6udmnorpaduueckoro cnucka. [1oAroTroBka HayqYHbIX MaTepUATIOB
K onyonukoBaHuio. OdopmiieHHE HAy4YHO-UCCIIEIOBATEIbCKON paboThl. MeanbHbid
TEXHUYECKUH pe3ynbTar. Meros acconuanuii. MeToa KOHTPOJIBHBIX BOITPOCOB. MeTon
MO3TOBOI0O MITypMa.

Jlutepatypa k Teme 8: [1, 2]

3.3 IllpakTHyecKkue 3aHATHS

No Tewma 3ansTHs O6bewm, yac. Jluteparypa
n/m OYH./3204.
1 KitroueBbie MOHATHS HAYKH M HAYYHBIX UCCIIEIOBAHMIA. 3/0 [1, 2]
2 Opranusaiys Hay9HO-UCCIIEI0BATENILCKON PaOOTHI. 5/0 [1, 2]
3 NupopmarmonHoe obecreyeHne HayqHOoi paboTHI. 5/1 [1, 2, 3]
4 MeTo/16l HCCIIEI0BAHUIA. 3/0 [1, 2, 3]
5 MeTo 16l MaTEMaTHYECKOTO IIAHMPOBAHUS 11/2 (1,2 3
OKCIIEPUMEHTA. ===
6 MeTo1010THs SKCIIEPUMEHTAIBHBIX UCCIIE0BAHUI. 5/1 [1, 2, 3]
7 KOMHB}OTGRI/BaHI/IH HAy4YHOT'O DKCIIEPUMEHTA B 5/0 (1,2 3]
XUMHYECKOU TEXHOJIOTHH. ==
8 Craructudeckuii aHamm3 U 00paboTKa pe3yaIbTaToB 5,5/0 [L, 2, 3]
SKCIIEPUMEHTA. S
9 OdopmiieHre HAydIHO-UCCIEI0BATEILCKOI PabOTHI. 3/0 [1, 2, 3]
Hroro: 42 5/4

3.4. JlabopaTopHbIe padoThI
JIabopaTopHblie pabOThl IO TUCHHUILIMHE YYEOHBIM IJIAHOM HE MPEyCMOTPEHBI.



3.5. CamocrosiTesibHasi padoTa cTyIeHTa

. OO0nem, yac.
Ne n/mt Bupl caMmocTosITenbHON paboThl CTyIeHTa
OYH. /3204H.
1 M3yueHune JeKIMOHHOTO MaTeprasa 9/24
2 [ToAroToBKa K MPaKTUYECKUM 3aHITHSIM 12/49
3 IToaroToBka K J1abOpaTOpHBIM paboTaM 0/0
4 BbinosiHeHHE KYPCOBOTO MTPOCKTA 0/0
5 BrimotHeHNE KypCcOBOH pabOThI 0/0
6 BrinonHenne MHAMBUAYAIBLHOTO 3aaHUs 0/9
HUTOTIO: 21/82

3.6. KypcoBoii nmpoekT (padoTa), HHIUBHAYAJbLHOE 3aJaHHe

KypcoBas paboTa no JucuuIimHe y4eOHbIM IJIAHOM HE MPeyCMOTPEHA.

Jist cTyneHToB 3a04yHOM (opmbel 0o0ydueHuss B 1 cemecTpe mNpeaycMOTPEHO
BBINIOJTHEHHE KOHTPOJIBHOM paboThl 10 (opMe MHAUMBUAYAIbHOIO 3afaHus. Temaruka
VH/IMBUIYAJIBHOTO 33/1aHUSI CBA3aHA C CAMOCTOSITENIbHBIM BBITIOJTHEHUEM JIOTUYECKOW U
pacdeTHOi paboThl O COCTABIECHUIO MPOTPaMMbl UCCIIEJOBAHMS, TUIAHA HKCIEPUMEHTA
BKJIFOYAIOLIETO MAaTpULly IUIAHUPOBAHHUA, pacueToM KO3(PPUIUEHTOB YpaBHEHMS
pEerpeccuy U aHajau3a €ro CTaTUCTUYECKHMMM METOJAaMU C IIPOBEPKOM MAaTEMAaTHYECKON
MOJIEIM Ha aJeKBaTHOCThb. Jlomyckaercs BBINOJHEHHE pabOThl C NPUMEHEHHEM
KOMIBIOTEPHBIX MaTeMaTHMYECKHUX IMaKkeToB. B pe3ynbTrare BBINONHEHHS pPabOThI
CTYJEHT JOJIKE€H OCBOUTH IUIAHUPOBAHWE MHOTO(PAKTOPHOT'O SKCIIEPUMEHTA, PUHLIUIIBI
BbIOOpA TEXHOJIOTUYECKUX (PAKTOPOB, AHAJIU3 MAaTEMAaTHUYECKOW MOJIEIH MpoIecca.

PekomeHnnyeMblil 00bEM MOSICHUTENBHON 3aMUCKU 10 UHAUBUAYAJIbHOMY 3a1aHUIO
He Oosiee 12 cTpanun popmara A4 (210x297 mm).

4 ®OHA ONEHOYHBIX CPEACTB

4.1 Kpurepum " WKaJbl JJA HHTEIPUPOBAHHONW OLCHKH YPOBHS
chopMHpPOBAHHOCTH KOMIIETEHIIU I

Cocmasnsaiowas KomnemeHyuu — noJTHOmMa 3HAHUL

HYJICBOM YpOBEHb: HEBEpPHBIC, HE APTyMEHTUPOBAHHBIC, C MHOXECTBOM TIPYOBIX
omuOOK OTBETHI Ha BOINPOCHI / OTBETHl HA JBa BOMpPOCA M3 TPEX IMOTHOCTHIO
OTCYTCTBYIOT. YPOBEHb 3HAaHUI HIKE MUHUMAJIBHBIX TPEOOBaHUN;

MUHHUMAJIbHBI YPOBEHb: JIaHbI HE MOJIHbIEC, HE TOUYHBIE U APTYMEHTUPOBAHHBIE OTBETHI
Ha BOMPOCHL. YPOBEHb 3HAHWU HUKE MHUHUMAJILHBIX TpeOoBaHMi. [[omyIieHo MHOTO
rpyObIX OMHOOK;

IIOPOTOBBIM YPOBEHb: JIaHBl HEAOCTATOYHO MOJIHBIC, TOYHBIE U APTYMEHTUPOBAHHBIC
OTBETHl Ha BONPOCHL. [LI0XO 3HAET TEPMUHBI, ONPEAECICHUS U MOHATHS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIIICHUSI, IPUHITUTIBL. J[OTTyIIIeHO MHOTO HETPyObIX OMINOOK;

CpeaHu# ypoBEHb: JlaHbl JOCTaTOYHO MOJIHBIE, TOYHBIE U APIYMEHTHUPOBAHHBIE OTBETHI
Ha BOINpOCHL. B 1enoM 3HAaeT TEpPMHUHBI, ONPEACICHHUS W TOHSATUS;, OCHOBHBIE



3aKOHOMEPHOCTH, COOTHOIICHHS, NPUHIMIMBL JIOMyIeHO HECKOJIBKO HErpyObIx
OIINOOK;

HpOI[BPIHYTBIﬁ YPOBCHL: OaHbI IIOJIHBIC, TOUHBIC W API'YMCHTHUPOBAHHBLIC OTBCTBLI Ha

BOIIPOCHI. 3HaeT TCPMHUHBI, OIIPCACICHUA H IIOHATHA, OCHOBHBIC 3dKOHOMCPHOCTH,
COOTHOHICHU S, ITIPUHITUIIBI. I[OHYHIGHO HCCKOJIBKO HGFpY6I>IX OHII/I6OK;

BBICOKHUM YPOBCHBL: MOAHBI IIOJHBIC, TOYHBLIC H APIryMCHTHPOBAHHBIC OTBCTHI Ha

BOIIPOCHI. 3Haer TCPMHUHLBI, OIIPCACIICHUA W IIOHATHA, OCHOBHBLIC 3daKOHOMCPHOCTH,
COOTHOLICHUA, ITPUHIIUIIBI. J_IOHYHICHO HECKOJILKO HETOYHOCTEH.

COC‘maG]Z}ZiOlMa}Z KomnemeHyuu — yMeHRUA

HYHGBOﬁ YPOBCHL: IMOJHOC OTCYTCTBHUC IMOHUMAHWA CYyTH MCTOAWKHN PCIICHUA 3a/a4,

JOMYIIEHO MHOXKECTBO IPpyOEHIIINX OIIMOOK / 3a1aHKs HE BHIMIOJHEHBI BOOOIIIE;

MUHUMAJIbHBII YPOBEHB: CJIa00€ TMOHMMAHHME CYTH METOJUKH pELICHUs 3aJayH,

JonylieHbl rpyoObie ommOku. Pemenuss He obocHoBaHbl. He ymeeT Hcmonb3oBaTh
HOPMAaTUBHO-TEXHUYECKYIO JIUTepaTypy. He opueHTHpyeTcs B cienuanbHOM HAyYHON
JUTEpPaType, HOPMATUBHO-IIPABOBBIX AKTAX;

HOpOI’OBBIﬁ YPOBCHL: AOCTATOYHOC IIOHMMAHHUC CYTH MCTOIUKHW PCHICHHA 3ada4H,

JomyieHbl  omuOku. PermeHns He Bcerga OOOCHOBaHBL. YMEET HCIIOIB30BaTh
HOPMATUBHO-TEXHUYECKYIO Jjmreparypy. Cnabo oOpueHTHpYeTCs B CIEUUATbHOM
HAY4YHOH JIUTepaType, HOPMATUBHO-TIPABOBBIX aKTaXx;

Cpe,Z[HHﬁ YPOBCHBL: B LCJIOM IMOHHUMACT CYThb MCTOJAUKH PCHICHHA 3ada4M, MOITYIIICHBI

oumOku. Pemienuss He Bcerma OOOCHOBaHBI. YMEET MCIIONb30BATH HOPMATHBHO-
TEXHUUYECKYIO U CIELMAIIbHYIO HAYYHYIO JIMTEPATYPY, HOPMATUBHO-TIPABOBBIE AKTHI;

HpOI[BI/IHYTBIﬁ YPOBCHL: B LCJIOM IIOHHUMACT CYTb MCTOJAUKHW PCIICHUA 3aJaydu,

JOIyIIeHbl HeTo4HOCTH. (CrocobeH O0OCHOBaTh PELICHMSA. YMEET HCIOJIb30BaTh
HOPMATMBHO-TEXHUYECKYI0 M CHENUAIBHYI0 HAYYHYIO JIMTEpaTypy, HOPMATHBHO-
IIPABOBBIE AKTHI;

BBICOKMH YPOBEHb. MOHUMAET CyTh METOAMKH pereHus 3agaun. CrocodeH 000CHOBATh

peuieHus. Y MEET UCIOIb30BaTh HOPMATUBHO-TEXHUYECKYIO U CIIEHMATIbHYIO HAYUYHYIO
JUTEPATypy, IEPEOBOI 3apyOSKHBII OMBIT, HOPMATHBHO-TIPABOBBIC AKTHI.

COCI’I’ICZ@]I}UOM/;CI}I KomnemeHyuu — GlA0EeHUEe HABLIKAMU

HYJIEBOM  YPOBEHb: HE€  IPOJEMOHCTPUPOBAJI  HABBIKM  BBIIIOJIHEHUS
npo(ecCHOHANBHBIX  3a7ad. VICOBITBIBACT CYIIECTBEHHbIE TPYAHOCTH IpHU
BBIIIOJIHEHNUH OTAEIbHBIX 3aJaHUN;

MUHHMMAJbHBII  YPOBEHb: HE MPOAEMOHCTPUPOBAT HABBIKA  BBIITOJIHEHUS
npodeccuoHaNbHbIX 3afad. VICHBITBIBAET CYIIECTBEHHBIE TPYAHOCTH TIpH
BBITIOJTHEHNUH OTAEIBHBIX 3aJaHUN;

MOPOTOBBI  YPOBEHb: BJAAEET OINBITOM TOTOBHOCTH K MPOPECCHOHATBHON
JEATEIbHOCTH M MPO(PECCHOHATILHOMY CaMOCOBEPIIEHCTBOBAHUIO HA IMOPOrOBOM
ypoBHE. Tpya0oBbIE AEHCTBUS BBIIOJIHIET MEJIEHHO U HEKAYECTBEHHO;
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- CpeIHHMIl ypOBEHB: BJIAJEET CPEIHHUM OIBITOM TOTOBHOCTH K MPO(ecCHOHATBHOM
JESTENIBHOCTH W TPOGECCHOHAILHOMY CaMOCOBEPIICHCTBOBAHUIO. TpPYHOBbBIE
JIEUCTBUS BBITIOJHSIET HA CPEHEM YPOBHE MO OBICTPOTE U KAYECTBY;

- IPOJBHUHYTHI YPOBEHb: BIIAJIEET ONBITOM M JOCTATOYHO BBIPAKEHHOW JIMYHOCTHOU
TOTOBHOCTH K TMPOQPECCHOHATILHON  ACSATENBHOCTU U MPOQPECCHOHATBHOMY
CaMOCOBEPUICHCTBOBAaHUIO. bBBICTpPO ¥  KA4eCTBEHHO BBIIIOJHSAET TPYIOBBIE

JEUCTBUS,

- BBICOKHI ypOBEHB: BJIJICET OMBITOM U BBIPAXKECHHOCTHIO JJUYHOCTHOM TOTOBHOCTH K
npodeccuoHaTbHON JIeATSIILHOCTH " npodeCCUOHAIBHOMY
CaMOCOBEPIICHCTBOBAHUIO. DBBICTPO M  KAa4YE€CTBEHHO BBINOJHSECT TPYAOBBIC
JICUCTBUAL.

Obobwennas oyenka cqhopmupo8aHHoCcmu KoMnemeHyuti

- HyJIEBOW YPOBEHb: KOMIIETCHIIMU HE C(HOPMUPOBAHBI;

- MUHUMAJIbHBIN YPOBEHB: 3HAYUTEILHOE KOJUYECTBO KOMIETEHIIUIA HE CPOPMUPOBAHO;

- TIOPOTOBBIA YpPOBEHb: BCE KOMIETEHIMU C(HOPMHUPOBAHBI, HO OOJBIIMHCTBO Ha
IIOPOTOBOM YPOBHE;

- CPEIHUM YPOBEHB: BCE KOMIIETEHIIMHM CPOPMUPOBAHBI HA CPETHEM YPOBHE;

- IPOABUHYTHIA YPOBEHB: BCE KOMIIETCHIIMU CHOPMHUPOBAHBI HA CPEAHEM WJITH BHICOKOM
YPOBHE;

- BBICOKU YPOBEHb: BCE KOMIIETEHIIMU C(HOPMHUPOBAHBI HA BEICOKOM YPOBHE.

4.2 Bonipocsl K 3K3aMeHy U IpUMep IK3aMEHAIMOHHOTI0 OmJiera
Bomnpocsl Kk 3k3ameny:

1. TloHatue m xapakTEepUCTHKA HAYKU KaK CUCTEMBbl 3HaHUN. OCHOBHBIE (QYHKUIUHU

HAyKU B COBPEMEHHBIX YCIOBUSX.

MeTto010THsl Kak OCHOBA PELICHUS] HAyYHBIX IPOOJIeM.

3.  CrpykTypHasi OpraHu3alys Hay4YHOTO KOJUIEKTMBA M METOJbl YIpPaBJICHUS

HAy4YHBIMU UCCIIEI0OBAHUSAMH.

OCHOBHBIE PUHLUIIBI OPraHU3aLNN AEATENBHOCTH HAYYHOI'O KOJUIEKTHBA.

Oco0EHHOCTH WHIMBHUAYATbHOM M KOJUIGKTUBHOM HAy4YHOW JEATEITHbHOCTH.

[lcuxonoruueckue aCIEeKThI B3aMMOOTHOIIEHUH  PYKOBOJUTEIS U

OIYMHEHHOTO.

6. Kiaccudukanuss Hayk, €€  Ha3HAuy€HHE MW  CIOCOOBI  TTOCTPOCHHS.
@yH/1aMEHTAJIbHBIE Y MPUKIIAJIHbIE HAYKH, UX XapaKTepUCTHKA.

7.  Knaccudukanus 00beKTOB HAYUHBIX UccienoBaHuil. BeiOop (mocTaHOBKa) TEMbI
WM IPOOJIEMBI UCCIIEIOBAHUS B XUMUYECKON TEXHOJIOTHHU.

8. OO0ocHOBaHHE aKTyaJbHOCTH M HOBH3HBI Hay4yHOTO uccienoBanus. lIpaBuna
ITOCTPOEHUSI HAYyYHOU CTaThH, JOKJIAJa, TE3UCOB.

9. VYTouHeHue npoOieMbl (TEMbI) U COCTABICHUE MPOTPAMMBI UCCIIEAOBAHUS.

10. Omnpenenenue oOBEKTa M MpeaMeTa HaydyHOTro wuccieaoBaHus. OObEKThHI
Hay4HOI'O UCCIEAOBAHUS B XMMUYECKOW TEXHOJIOTHH.

N

o b
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. OTanbl BBIABM)KCHUSA, MPOBEPKU U OLIEHKM HAay4YHOH TUIoTe3bl. OCOOEHHOCTH

MIPOBEPKH TUIIOTE3 B XUMUU U XUMUYIECKON TEXHOJIOTHH.
Ponp nHpOpMamMu B opraHu3anuy U MPOBEICHUH HAYYHO-HCCIIEIOBATEILCKON
pabote. Knaccudukarus nctoyHuKoB HHGOpMaIUi HHGOPMAITUH.

. IlaTenTHas I/IH(i)OpMaHI/ISI 1 €€ OCOOCHHOCTH. IOpI/II[I/I‘-IeCKI/Ie ACIICKTHI IIaTCHTOB.
14.

[IpenmymiecTBa 1 opraHuzanus CTpyKTypbl pedepaTuBHOro >xypHaina PXKXum.
VYkazaremu PXKXuwm.

Cragun 06paboTku HH(OPMALIMU U UX XapaKTEPUCTHKA.

Knaccudukanus napopmanuu. YHuUBepcanbHas JeCITUUHAs KJIaCCU(PUKALUS.
Cnoco06s! onpenenenus YK HaydyHO paOOTHI.

3HaUY€HHE WU POJb TEOPETHYECKUX METOJOB HCCIEAOBAHHS B METOJOJIOIHH
HayKHU.

['unore3a kak CTpyKTypa Hay4yHOro wuccienoBanus. llytm nokaszaTtenbcTBa
TUIOTE3bl U (POPMUPOBAHHUE TEOPHH.

OnemenTsl nporpammel HUP. CTpykTypa 1mtana HaydHOTO HCCIIETOBAHMUS.
OCHOBHBIE METOIBI TEOPETUUECKUX UCCIEAOBAHUN U UX XapaAKTEPUCTHKA.

. MaremaTtnueckoe u (1)I/ISI/II‘IGCKO€ MOACIIMPOBAHUC KaK OJIHH HN3 OCHOBHBIX

METOJIOB UCCIIEA0BAHNS B XUMUHU U XUMUYECKON TEXHOJIOTHH.

CocraBneHuss MaTpullbl IUIAHUPOBAHUS IOJHOTO (PAaKTOPHOIO 3KCIEpUMEHTa
IIEPBOIO U BTOPOI'O IOPSAIKOB.

Beibop u o0ocHOBaHME YPOBHEM M HUHTEpPBAJOB BapbHUpOBaHUS (HaKTOPOB.
OrneHka 3HaYMMOCTH BIMSIHUS (PAKTOPOB.

Ornpenenenne ageKBaTHOCTH YPAaBHEHUS PETPECCUM dKCIEepuMeEHTy. lIpunsarne
pELIEHNI NTPY HEAIEKBATHOCTH YPABHEHUS PETPECCUMU.

THuIbI M BUIBI DKCIIEPUMEHTOB. AHATUTHYECKUE METObl XUMUYECKOTO aHAJIN3A.
Crenudurika SJKCIEpUMEHTAIBHBIX UCCIEOBAHUM B XUMUYECKON TEXHOJIOTHUHU.
[IpeumyiiectBa W HENOCTAaTKU  J1AOOPATOPHOTO W MPOMBIIIJIEHHOTO
AKCIIEPUMEHTA B XUMUHU U XUMHUYECKON TEXHOJIOTHH.

OO6mme TpeOoBaHMS K YMITUPUIECKUM METOIaM (M METOIUKAM).

Br16op cpencTB n3MepeHuit U X CTaTUCTUYECKAs OIEHKA.

JlabopaTopHble  3KCHEpUMEHTalbHbIE HUccieqoBaHus. [Ipon3BOACTBEHHBIE
UCCIIEJOBAHNUs

OO1ue MpUHLMIIBI U MPEUMYIIECTBA MCIONb30BaHUS IIU(PPOBOIl TEXHUKU B
XUMHUKO-TEXHOJIOTHYECKOM IKCIIEPUMEHTE.

Konnenmus SCADA. OPC cepsepsl.

MUKPOKOHTPOJIJIEPBL,  U3MEPUTENH,  U3MEPUTENU-PETYISTOPBI,  MOIYJH
BBOJIa/BBIBOJIA M3MEPUTENHbHON HMH(OpPMALMM B CHCTEME TEXHOJOTHMYECKOIrO
DKCIIEPUMEHTA.

CtpykTypHass cxeMa  KOMIIbIOTEPU30BAaHHOTO  JKCIepuMeHTa.  Bribop
arrapaTHbIX U IPOrPaMMHBIX CPEICTBA KOMIIBIOTEPU30BAHHOTO SKCIIEPUMEHTA.
CornpsikeHUE JIEMEHTOB B CHUCTEME: IKCIIEPUMEHTAIbHBIN OOBEKT<>AaTUUK<>
MHUKPOKOHTPOJIIIEP<> KOMITBIOTED.

Onpenenenue coctaBa M O0ObeMa JOMOJHUTEIBHBIX W3MEPEHHUM, aHaus,
BbIOpAaKOBKa aHOMAJIbHBIX M BOCCTAHOBJIEHUE MIPOIYIIIEHHBIX U3MEPEHUH.
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37. BpIOOp METONOB CTaTUCTHUYECKOW 0O0pabOTKM W TIpoBEpKa 3aKOHOB pac-
MpEICNICHNs DKCIIEPUMEHTAIBHBIX JTaHHBIX, OICHKA MapaMeTPOB M YHCIIOBBIX
XapaKTePUCTHK HAOIIOAaeMbIX CITyYaifHBIX BEJIMYMH WITU TPOIIECCOB.

38. BrblBIeHHE CTAaTUCTUYECKUX CBSI3€ ¥ B3aWMOBIMSHHUS Pa3IUYHBIX W3-
MepsieMbIX (aKTOPOB U PE3YNBTUPYIOIMIUX TMEPEMEHHBIX, IMOCIICI0BATEIbLHBIX
MU3MEPCHHUI OJTHUX U TEX K€ BEJMYMH, 00pabOTKa METOJaMHU PErpecCHOHHOTO
aHaJM3a.

IIpumep 3K3aMeHALMOHHOTIO OHMJIeTa

I'OYBIIO «/loHenkuii HAMUOHATBLHBIN TEXHUYECKUH YHUBEPCUTET»

YpoBeHb BBICIIETO MPO(HECCHOHATEHOTO 00pa30BaHUs: mazucmpamypa
Hamnpasnenue noaroToBku (CenuaibHOCTh): 18.04.01.
Texnonoeus myeoniagkux
[Tpodwits (MarucTepckas mporpamMma, CrieliuaIn3arus): HeMemaiiuyeckux u CUIUKAMHbIX
Mamepuanos
Cemectp: 1-wvu1i
Y4eOHast qUCIUIUINHA! Memooonozus u mMemoovl HAYYHBIX UCCTIEO08AHUL
BWJIET Ne 1

Br16op u 060cHOBaHKE ypOBHEW M MHTEPBAIOB BapbupoBaHus (pakTopoB. O1eHKa 3HAUNMOCTH
BJIMSHUSA (PAKTOPOB.

Haiinute pesynbpTrar u3MepeHus Mo ciexyromuMm Bbioopkam o0bema N = 5. JloBepUTENbHYIO
BEPOATHOCTb NPUHSTH paBHOM 95%. Pe3ynbrar mpeacraBuUTh B COOTBETCTBUM C IpaBUJIAMU
okpyrnenust. Kpurepuii Ctoronenta tn-1, 0,05 = 2,78. Kak M3MEHHUTCsI MOTPEITHOCTh H3MEPEHHS,
€CIIU JIOBepUTeNbHas BEpOATHOCTh OynieT paBHa 99%.

1,343 1,355 1,337 1,342 1,353 [Ipubopnas ommodka 0,004

DkcrepuMeHTanbHble ganHble 3aBucumoctd ¥ = f(X) (cm.1abn.) obpaboranbl mo meTomy
HaMMEHBIINX KBAAPaTOB B COOTBETCTBHM ¢ ypaBHeHmeM Y = DX + ¢, xoddduiments:
KOTOPOTO MPHUBE/EHBI B Tabmuie. OnpeaennTs norpemHoctn koddduiuentos @ U 0D npu

ypoue 3naunmocTu paBHoM 0.05. IN-2, 005 = 3,2. [TocTpoiiTe 3KCIIEpUMEHTATBHBIC TOYKH U
pacCYMTaHHYIO PErPECCHOHHYIO IPSMYIO Ha OJTHOM Ipaduke.

X 1 2 3 4 5 b g
y 3,45 7,03 10,48 13,75 17,52 3,486 -0,012
YTBepKICHO Ha 3aceqaHuu Kadeapbl ITpuxnagHO 3K0JIOTMU U OXPaHbl OKPYKAOUIEN CPEIbI
(HanMeHoBaHME Kaephl MOJTHOCTHIO)
IIporoxon Ne oT
3aB. xadempoii [TammoBanos B.B.

DK3aMeHaTop [[TammoBanor B.B..
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KPUTEPUU
OLICHUBAHUA IK3AMEHAUMOHHOM padoThI

B kaxaom Oumiere coIepKUTCS OJMH TeOpeTHYecKui Bompoc (3azanue Nel) u
nBe 3anauu (3aganust Ne2 u Ne3 COOTBETCTBEHHO).

Bompocsl 0XBaThIBalOT TEOPETHUYECKYIO 4YacTh Kypca, a 3aJadd IPaKTUYECKYIO
4acTh.

[TpaBwiibHbI OoTBeT Ha 3amaHue Nel oleHMBaeTcd B NATHaAUaTh OamwioB. Eciu
OTBET HE IOJIHBIHI, TO OH OLICHUBAETCA B AecATh 0ayu1oB. [Ipu oTCyTCTBMM NPaBUIBHOTO
OTBETa Ha MOCTABJIEHHBII BOIIPOC 00YYAIOIIUKCS OTy4aeT HOJIb OalIoB.

[IpaBunbHBIN OoTBeT Ha 3amgaHue No2 oreHuBaercs B MATHaAUATh OayoB. Ecnm
OTBET HE MOJIHBII, TO OH OLEHUBAeTcsA B NATh OamioB. [Ipn oTCYyTCTBUM MpPaBHIBHOTIO
OTBETA HA IMOCTABJIEHHBIN BOMPOC 00yYaIOIIMIICS NOTy4aeT HOJIb OaIOB.

[IpaBunbHBIN OTBET Ha 3a1aHue Ne3 olleHMBaeTca B JBaAUATh IATh OawioB. Ecinu
OTBET HE IMOJHBIA, TO OH OLEHUBAETCA B MNATHAAUATH OaywioB. Ilpu oTcyTcTBHM
MPaBUJIBHOTO OTBETA HA MOCTABJIEHHBIM BOIIPOC 00YUYaIOIIMIICS MOTYy4aeT HOJIb OaIOB.

VTBepKIIEHO Ha 3acelaHuu Kadeaphbl MPUKIAJHAS SKOJOTHS U OXpaHa OKpPYKaKoLIeH
cpensl,
poToKoJ No or . 20 T

3aBenytomuii kadenpoit B.B.IIlanoBamnos.

4.3 Kputepuu ouleHUBaHHUS

OrneHnBaHWe YPOBHSI OCBOEHHUSI CTYACHTOM Y4Ye€OHOTO MaTepualia ITUCIUILTAHBI
«MeToonorusl U METOJbl HAYYHBIX WCCIIEIOBAHUI» MPOU3BOAUTCSA B XOJ€ TEKYILIETO
KOHTPOJISI ¥ TPOMEKYTOYHOM aTTECTalNK (CEMECTPOBOTO KOHTPOJIS).

Texkymuii KOHTPOJb 3HAHWN  CTylIeHTa O4yHOM  (opmbl  OOydeHHS
OCYIIECTBJISIETCSL TIO PE3yJIbTaTaM MPAKTUUECKUX 3aHSITHH, CTyJeHTa 3a04HON (OPMBI
OOy4YeHHSI — 10 pe3yIbTaTaM BBITIOJIHEHUSI KOHTPOJIBHOU PabOTHI.

BreimonHnenue  3ajaHuii  HA  MPAKTUYECKUX  3aHSITHUSAX W BBINIOJHEHUE
WHJMBUAYAJIBHOTO 3aJ]aHusl (KOHTPOJIbHOU pabOThI), KOTOPBIE TPEAYCMOTPEHBI paboueii
MPOTpaMMOM JUCIHUIUIAHBI, SIBJSETCS HEOOXOIMMBIM YCJIOBHEM JOMYyCKa CTYJEHTa K
HK3aMEHY.

Pacnipenenenne O0ayioB TEKYHUIErO0 KOHTPOJS padOThl CTyACHTa Ha MPOTSKEHUU
ceMecTpa MpuBeAeHO B Tabnuiie 1.

Tabmuna 1 — Pacnipenenenre 6a10B TEKYIIEro KOHTPOJIS

dopma KOHTPOIA Bo3MoxHoe [Ipumeuanue
KOJINYECTBO
0amioB
Jlnst cTyieHToB 04HOM (hOpMBI 00YUIESHHS
BrinosiHeHuE TEKyIIero 5 3aJjaHr€e BBIMOJHEHO MPABUIIBHO,
KOHTPOJIBHOT'O OIpOca Ha MIPUBEICHHBIE PE3YIbTAaThl 000CHOBAHBI.
MIPAKTUYECKOM 3aHSATHUU.
3 3ajiaHue BHINOJIHEHO B 11€JIOM IPABUIIBHO,
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dopma KOHTPOIA Bo3moxHoe [Ipumeyanue
KOJIMYECTBO
0aJ10B

IIPOEKTHBIE pEIIeHUs HE Bceraa 000CHOBAHHI,
BO3HUKJIM TPYIHOCTH B OOBSICHEHUN
MIOJIYYEHHBIX PE3YJIbTATOB

HTOro mo npakTu4ecKum " o
N3 pacuéra 9 Tem 3aHATUN 1715 IPAKTUYECKUX

pabdoram (MaKCHUMAJIbLHO 45
pabor.
BO3MOKHOE)
UTOIO: 45 MakcruMaabHO BO3MOKHOE
st ctyienToB 3a04HOM hopMbl 00yUeHuUs
BelInonHenne KOHTPOIBLHON 45 IIpu BBINOIHEHNHU 3a1aHUS] IPUHATHI
paboThl (MHAMBUAYAILHOTO IIPaBUJIbHBIE APTYMEHTUPOBAHHbBIE PEILICHHUS,
3a/1aHMSN) pabota odopmiieHa 0e3 3ameyaHui
30 3ajiaHKe BBIOJIHEHO B 1IEJIOM ITPaBUIIBHO, HO
pelIeHus He Bcerja 000CHOBaHbl, UMEIOTCS
3aMeyaHusi 1o 0OPMIICHHUIO.
HUTOI'O: 45 MaxkcuManbHO BO3MOKHOE

IIpome:kyTouHast aTrecTalusi [0 pe3yjbTaTaM OCBOCHHUSA AUCIUIUIMHBI B
ceMeCTpe NPOBOAUTCS B (popMe ceMecTpoBOro 3k3ameHa. @opmMa npoBeAeHUS HK3aMeHa
— NHUChbMEHHAas. OK3aMEHALMOHHBIM OWJIEeT BKJIIOYAET B €e0S OJMH TEOPETUYECKUM
BOIIPOC U JBE 33J1a4u.

[Ipn oLEHMBaHUM CTyJEHTAa Ha 53K3aMEHE MPENoAaBaTeb PYKOBOACTBYETCA
KpUTEPUSMU, TPUBEACHHBIMU B TaOIHUIE 2.

MakcuManabHOE KOJMYECTBO OallJIoB 32 OTBET HA BONPOC HSK3aMEHAIMOHHOTO
Ounera 3acUMTHIBACTCS CTYACHTY B Clyyae, €ClId OTBET IOATBEPXAAET BIIAJCHUE
CTYZACHTOM 3HaHUSMHU B IOJHOM OObeMe yueOHOW Mporpammbl, MaTepHall U3JI0KEH B
JIOTUYECKOM TOCIEAOBATEIIbBHOCTH C  BBIJEICHUEM T[JIABHOTO, COJEPKUT TOYHBIE
(GOpMyIIMPOBKH, COMPOBOXKAAETCS WLIIOCTPUPYIOIIMMU CXEMaMU U pUCYHKaMH (Ipu
HEOOXOJIUMOCTH).

HToroBasi oueHka onpeensiercs myTeM CyMMHPOBAaHUS KOJUYECTBa 0aioB IO
pe3ynbTaTaM TEKYIIEro KOHTPOJIS U KOJUYECTBA OAIIOB MO pe3yJIbTaTaM CEMECTPOBOTO
’K3aMeHa. MakcMMaIbHO BO3MOKHOE KosnyecTBo 6auios — 100.

[Tonyuennass ounenka mno 100-0anpHOM IIKaje ONpeAessieT OLEHKY I10
rocyJapcTBeHHoi mkasie u mkaine ECTS:

Cymma 6amioB Ouenka Ouenka
o 100-0anpHOI mKaie no mkaine ECTS 10 TOCY/IAPCTBEHHOM IITKAJIe
90-100 A OTan4HO
80-89 B X
75-79 C OPOTHO
70-74 D
60-69 E VY 10BIE€TBOPUTEIIHHO
35-59 F He
0-34 F YJIOBJICTBOPUTEIHHO

* — ¢ 00s13aTEIBLHBIM IMMOBTOPHBIM M3YUCHUCM OUCHHUIINHBI.
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4.4 Ilpumep TeKyLIero onpoca Ha NPAKTHYECKUX 3aAHATUSX

Ha npumepe temsl «Komnprorepu3anysi Hay4HOTO SKCIIEPUMEHTA B XUMHUYECKON
TEXHOJIOTHH»

1. IlepeuncnauTe OCHOBHBIE MapaMETPbl COCTOSHUS XUMHKO-TEXHOJIOTMUECKHX
IIPOLIECCOB.

2. B dem oTimuue peryiupoBaHUs OT yIpaBJIeHUsA?

3. Kakoii u3 napameTpoB cOCTOSIHUS HanOoJiee BaXKEH NMPAKTUUECKH IS JTF0O0T0
XUMHUKO-TEXHOJIOrn4eckoro npouecca? Ilouemy?

4. B yem  3aKioyaeTcsi  OCOOEHHOCTb  KOHTPOJS W YIpPaBJICHUS
HKCIIEPUMEHTAJIbHON YCTAHOBKON C IPOTEKAOIIUMU XUMHUYECKUMU PEAKIUSIMHU?

5. OxapakTepu3yilTe = NpUHLMIBI  BbIOOpAa  MapaMeTpOB  YIpaBJICHUS
DKCHEPUMEHTAIIBHON XUMUKO-TEXHOJIOTUYECKON YCTaHOBKOM.

6. Kakue osrmeMeHThl BKIIOYaeT (PYHKIHMOHANBbHAS CTPYKTypa CHCTEMBI
KOMIIBIOTEPHOTO YIIPABJICHUS DKCIEPUMEHTAIBHON YCTAHOBKOM?

/. Kakue ocHoBHble mnapamerpsl COM mnopra IOJKHBI OBITh YYTEHBl NpU
HOJIKJIFOUYEHUH BHEIIHEr0 000pyI0BaHUS K KOMIIBIOTEPY?

8. 3auem ucnomns3yrorcsa npeodpazoparenu USB—RS4857

9. B uemM omnuuMe  JATYUKOB  OT  TEPBHYHBIX  W3MEPHUTEIBHBIX
npeoOpazoBareneit?

10. Ha kakux (Qu3MYEeCKNX MNPHUHIMIAX OCHOBAaHBI CIOCOOBI HW3MEpPEHUS
TeMIepaTypbl?

11. Kakyro ponp wucnonnser OPC cepBep B cHUCTEME KOMIIBIOTEPHOTO
ynpasnenus? Kakue OPC cepsepbl Bol 3HaeTe?

12. JlaiiTe XapaKTepUCTUKY MHUKPOKOHTpOJUIepoB. B dYem wux otauuue OT
npoieccopo IBM?

13. Kakyto poJib HCIIOJIHSAIOT aHAJIOTOBbIE BXObl MUKPOKOHTPOJLIEPOB?

14. Kakyto poJib HCTIOTHSIOT U(PPOBBIE BXOIbI MUKPOKOHTPOJLIEPOB?

15. Kakue anmapaTHble CpEICTBAa MCHOJB3YIOTCS MPU HPOTPaMMHUPOBAHUU
MUKPOKOHTPOJUIEPOB JUIsl PELIEHUS 33]1a4 SKCIIEPUMEHTA?

16. Kakue nporpaMMHBIE CpEACTBA HCIOJIB3YIOTCA MPU MNPOTPaMMHUPOBAHUU
MUKPOKOHTPOJUIEPOB ISl pELICHUS 33]1a4 SKCIIEpUMEHTA?

17. SCADA oTHOCHTCS K annapaTHbIM WM MPOTPAMMHBIM CPEJICTBAM B CUCTEME
YIPaBJIEHUS SKCIIEPUMEHTAIBHON YCTAaHOBKOM ?

18. Kakas nuHMS CBSA3M MEXIY KOHTPOJUIEPAMU UCTIOIB3YETCS B IPOMBIIILIEHHOM
skcrepumenTe? B uem ee mpeuMyniecTBo nepen mmHoi RS2327?

19. B yem 3akiit04aeTcsi CMbICI BU3YaIbHOTO MPOrpaMMHUPOBAHUA?

4.5 KypcoBoe npoeKTHpPOBaHHE

CornacHo yueOHOMY IUIaHy, MO JUCHUIUIMHE «MEeTo0I0rus U METOAbl HAYYHBIX
UCCJIeI0BAHMID KypcoBasi paboTa He MPeyCMOTPEHA.
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pecypc]: yuebHoe nocobue st By30B / A. b. [lonomapes, J. A. Ilukynera. ®I'bOY
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WHJUBUAYAJIbHOU palbOThl MO JIUCHUIUIMHE «METOMO0MoTUsI M METOAbl HAYYHBIX
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7.1. JleKnOHHBbIE 3AHATHSA:

VYyeonas aynuropust Ne7.402 yuyeOHbI Kopryc 7 s NPOBEACHUS 3aHATUI
JEKIIMOHHOTO THUIMA, MPaKTUYECKUX 3aHSATHH, TPYNNOBBIX W HHIUBUIYAIbHBIX
KOHCYJIbTAILIMM, TEKYIIIEr0 KOHTPOJISI ¥ IPOMEKYTOYHOU aTTecTallud, (MyJIbTUMEAUMHOE
o0opynoBaHue: HOYTOyK, omepamuoHHas cucrema Linux Ubuntu 18.04 (2018),
LibreOffice 5.3.4 (2017), MynbTUMEAUIHBIA MPOEKTOP, IKPAH; CHEIUATU3UPOBAHHAS
MeOeb: 10CKa ayAUTOpHAs, TapThl, I€MOHCTPAIMOHHBIEC CTEHbI U TIJIaKATHI.

7.2. IlpakTH4yecKue 3aHATUS:

Kommproreprsiii  kmacc Ne7.312  y4ueOHBIA KoOpmyc 7 i TIPOBEICHHS
MPAKTUYECKUX 3aHSATUN, TPYIIOBBIX W HWHAWBUAYAIbHBIX KOHCYJIBTAIlUNA, TEKYIIETO
KOHTPOJII W TIPOMEKYTOYHOM aTTecTanuu, (MyJIbTHUMEIUHHOE o0opyaoBaHHeE:
koMmmbroTep Intel Pentium 4 2,4 GHz, Asus P4P800 SE, Socket 478, AGP-8x, 1024
Mb DDR | (256 x 4), 80 Gb IDE, NV GF4 MX440 AGP-8x,64 Mb, oreparrionHas
cuctema Linux Ubuntu 18.04 (2018), LibreOffice 5.3.4 (2017), mouutop TFT (LG
1730S, 1280 x 1024), myabTUMEIUNHAS CETh; CIECNMAIM3UPOBaHHAs MeOesb: JTOCKa
ayJIMTOPHAsI, MAPThI, IEMOHCTPALIMOHHBIE CTEH]IbI U TJIAKATHI.

7.3. CamocTosiTesqibHAs padoTa:

[TomemieHust i caMOCTOATEIBHON PabOThl ¢ BO3MOXHOCTBIO MOAKIIOUYEHUS K
cetu "WHTepHer" u obOecrneueHueM J0CTyna B 3JIEKTPOHHYIO HH(OpPMalMOHHO-
o0pa3oBaTeNbHYI0 CpeAy OpraHM3alMi: YWTalbHBIE 3ajbl, yuyeOHbIE Kopryca 2, 3
(KommproTepHasi TeXHHKa C BO3MOXXHOCTBIO TOJKIIOUeHUS K ceTn «HTepHeT» u
oOecrieueHUEM JOCTYyMa B DJIEKTPOHHYHO HH(POPMAIIMOHHO-O00pa30BaTEIbHYIO CPEAy
(BUOC JOHHTY) u anektpoHHo-6ubmuoTeunyto cucremy (ObC IPRbooks), a Takxke
BO3MOKHOCTBIO MHAMBUAYAJIbHOTO HEOTPAHMUYEHHOTO ocTyna odyvatouuxcs B ObC u
OUOC nocpencrsom Wi-Fi ¢ nepconanbHbIx MoOWIBHBIX ycrpoicTB. OC - Microsoft
Windows 7, OpenOffice 2.0.3 — o6mectBennas ymnensus MPL 2.0, Grub loader for
ALT Linux — muuensus GNU LGPL v3, Mozilla Firefox — nmuuensus MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) — nunensus GNU GPL).



