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PaBouyas mporpamma cocrasnena Ha ocHose ®I'OC BO - GakanaBpuaT 1o Hanpas/IeHHIO
nozarotosku 18.03.01 Xumudeckas TexHonorus (npukas Muno6prayku Poccuu ot 07.08.2020 r.
Ne 922)

PaGouas nporpamma paccMoTpeHa n oxoGpena Ha 3aceganuu kadeaps Mertantypruu u
XUMHUYECKHX TeXHOJIOTHM
08.02.2023, mpotokos Ne 5
3aB. kadenpoit A.C. XapueHko

PaGoyas nporpamma ono6pena Metoauueckoii komuccueit UMMuM
09.02.2023 r. mpoTokoa Ne 5 )
[Npencenarens AC. CaBunoB

PaGouas nporpamma cocrasieHa: W
nouent kadeapst MuXT, kaH.. TeXH. HAYK / H.IO. Ceeunukosa

Peuensent: V;#
3aB. kadeapoit [19uBXK]], kana. TexH. Hay. - AL1O. Tepsitunckuii
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JIucr aktyanusanuu padoyeii nporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusanuu B 2024 - 2025
yueOHOM rofy Ha 3aceaHuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. XapueHko

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmsanuu B 2025 - 2026
y4eOHOM roy Ha 3acenaHuu kapeapbl MeTauTyprui ¥ XMMHUYECKHX TEXHOIOT Ui

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKo

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamsanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeTaryprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor _ 20 r. Ne
3aB. kadeapoii A.C. XapueHko

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2027 - 2028
y4eOHOM Toy Ha 3aceaHuu Kapeapsl MeTauTypriud U XHMHYECKAX TEXHOJIOTHI

[Iporokomn ot 20 1. Ne

3aB. kadeapoii A.C. XapueHko

Pabouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanuszanuu B 2028 - 2029
y4eOHOM ToJTy Ha 3acefaHuu Kapeapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTHH

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.C. iapquKO




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)
VYyactue B paboTax 1Mo COCTaBICHUIO HAYYHBIX OTUETOB MO BHIMOTHEHHOMY 33JJaHUIO U BO
BHEJIPEHUH PE3yJIbTATOB UCCIEIOBAaHUHN B Pa3pabOTOK B XUMHUYECKON MPOMBIIIIJIEHHOCTH.

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

JuctunauHa YuyeOHo-ucche0BaTeNIbcKas paboTa CTyICHTa BXOAHWT B YacTh y4eOHOTO
wiaHa QopMHUPYeMyl0 y4YaCTHHKaMU 00Opa3oBaTelbHBIX OTHOIIEHWH 00pa3oBaTeNbHOM
MIpOrpaMMBI.

JUis  w3ydeHus ~ JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJIAJICHUSA),
cOpPMHUPOBAHHBIE B PE3YJILTATE U3YUCHHS TUCHMIUINH/ IPAKTHK:

duznyeckass XUMHUS

dusnka

OO01mas 1 HeOpraHUYECKask XUMUS

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUH AAHHON AUCLHUILIIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHUSI JUCIIUILTNH/TIPAKTHK:

[ToaroroBka k caaue u ca4ya rocy1apCTBEHHOTO HK3aMeHa

[ToaroroBka K mpoiierype 3aliuThl ¥ 3a11UTa BHITYCKHON KBATH(PUKAITMOHHOMN paboThl

3 Komnerenuun ody4aromierocs, popMupyemMbie B pe3yJabTaTe 0CBOEHUSI

AUCHUILUTUHBI (MOYJIs1) ¥ IIJIAHUPYEMBbIe Pe3yJabTaThl 00yUeHu sl

B pesynbraTre oCcBOEHUs MUCHUILTUHBI (MOIyIsA) «Y4eOHO-UcCcenoBarenbekas pabora
CTY/ICHTA» 00YYaIOIIUICS JTOJDKSH 00JIaaTh CICIYOIUMHI KOMITICTCHIHSIMU:

Kon nanukaTopa WNHnukaTop TOCTHKEHUS KOMIIETCHITUN

[TK-5 CriocoOeH BBITIONHATE HAyYHO-UCCIICIOBATEIILCKHIE 3a/1a49H B 00J1aCTH TPO(HEeCCHOHATTLHOM
JEATEIbHOCTH

[IK-5.1 Pemaer HayuHO-HWCClieIOBaTEeNbCKHE 3a7aud B OOJACTH XHUMHUYECKOU
TEXHOJIOTHHU




4. CTpyKTYpa, 00bEM U coiep:kaHue TUCIHHUIINHBI (MOTYJIs)
OO0mmast TpyI0eMKOCTh AUCIHILTUHBI cocTaBiseT 3 3aueTHbIX eauHui 108 akan. gacos, B ToM
qHCIe:
— KOHTaKTHas pabora — 16,1 akas. 4acos:
—ayauTopHas — 16 aka. 4acos;
— paeayautopHas — 0,1 akan. 4acos;
— camocTosTeabHas padboTa — 88 akajl. yacos;
— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. yac;

— MOJTOTOBKA K 3a4éTy — 3,9 akaj. yac
dopma arTecTaluy - 3a4eT

AynuropHas s
KOHTaKTHas paboTa E 3 dopma TEKyIIEro
=
Paznen/ Tema 2 (B axan. vacax) £z Brn . KOHTPOTIA Kon
> & ©| caMOCTOATENBHOM | yCleBaeMOCTH U
JIACIMTUTHHBI R [~ . | xoMmmeTeHH
o & paboThI MIPOMEKYTOUHOM
na6. | mpaxr. | € &
Tlex. Z'g aTTecTaluuu
3aH. 3aH. | O &
1. Pazmen 1
1.1 Teoperuueckue OCHOBBI
HCCIEA0BATEIbCKON patora ¢
5 15 | 6ubnuorpaduyec |ycTHBIH onpoc, TecT IK-5.1
JIeSITeIbHOCTH B
KUM MaTepuaiaMu
YHHBEPCHUTETE
Hroro no pazneny 15
2. Pasnen 2
IToaroroBka k
nabopaTopHo-
MPaKTHYICCKOMY JlabopaTopHas
2.1 PaspaboTrka IuUlaHa |
P 5 2 10 3ansTuio Nel,2, pabota Nel, 2, IK-5.1
MPOTPaMMBI SKCTIEPUMEHTA .
pabora ¢ YCTHBIH OTIPOC
6ubnuorpaduuec
KAM MaTepuanaMu
HWroro no pazneny 2 10
3. Paznen 3
Brimonnenue
3.1 Wzydenne u
mabopaToOpHBIX
03HAKOMJICHHE c JlabopaTopHas
pabot Nel,2,
METOAMKaMHU  MpoBeneHus | 5 2 3,9 aGoTa o pabota Nel, 2, I1K-5.1
SKCIIEpUMEHTAa ¥ BBIOOP P YCTHBIH OMPOC
oubnuorpagpuiec
METOTUKH
KUM MaTepuaiaMu
Wroro no pazneny 2 3,9
4. Paznen 4
Brinonnenue
mabopaToOpHBIX
4.1 CranpiapTHbIe a6gT No% 5 JlabopatopHas
UCIBITAHUS HCXOJIHBIX| 5 2 7,1 P pa60T2_1(; ’ pabora Nel, 2, [IK-5.1
MaTepuasoB CTHBIN OIpOC
P oubnuorpagpuiec y P
KUM MaTepuanaMu
Wroro no paspeny 2 7,1




5. Pasgen 5

Brinonnenue k

51 Iposeerme 11a00paTOPHBIX
MPE/IBAPUTEIHHBIX OIBITOB aGET Nfl ) JlabopaTopHast
U aHaU3  TOJy4aeMBbIX 2 2 P 360T2_1 c’ ’ pabota Nel, 2, IK-5.1
pe3yJIbTaTOB B xoJze ou 6§Horpa (utec YCTHBII ompoc
9KCIIEPUMEHTA
KUM MaTepuanaMu
HUroro no pazaeny 2 2
6. Paznen 6
O6paboTka
6.1 BrOOp, HOArOTOBKA pe3yabTaTOB
MaTepHajJoB U MpPUOOPOB, 11abopaTOPHBIX JlabopaTopHas
KOMIIOHOBKAa U IpOBEpKa 6 20 pabot Nel,2,  [paGora Ne2, ycTHbIi IK-5.1
YCTaHOBKH;  BBIIOJHEHHUE pabora ¢ orpoc
HKCIIEPUMEHTOB 6ubnuorpagpuiec
KUM MaTepuagaMu
Wroro no pazneny 6 20
7. Paznen 7
Amnanus
7.1 OO6paboTka KOHEYHBIX PE3YIIbTATOR
C3VIBTATOR M WX AHANHS 1 11a00paTOPHBIX JlabopatopHas
pesy 2 30 | paGor Nel,2, pabota Nel, 2, [K-5.1
BHE/IDCHHE  Pe3y/IbTaTOB paoTa YCTHBIH ompoc
HeCaeROBaHIH oubnuorpagpuyec
KHAM MaTepuanaMu
HWroro no pazneny 2 30
Hroro 3a cemectp 16 88 3a4éT
Hroro no aucnumninuae 16 88 3a4er




5 Obpa3oBare/ibHbIE TEXHOJIOTHH

OOpazoBarenbHbIe TEXHOJIOTUH — 3TO LIEJIOCTHAsE MOJENIb 00pa30BaTeNIbHOIO IpoLecca,
CHUCTEMHO OIIpelelsonas CTPYKTYpy M COAEp)KaHUE JesITeIbHOCTH O0EHX CTOPOH 3TOro
npouecca (IpemnojaBaTesis W CTYAEHTa), MMEMOIAs LENbl JOCTHKEHUE IUIAHUPYEMBIX
pe3yiabTaToB €  IONPaBKOM HAa  HMHAMBUIYyalbHblE OCOOCHHOCTH €ro  y4YaCTHHUKOB.
TexXHOJOrMYHOCTh Y4eOHOTO IMpoIecca COCTOMT B TOM, 4TOOBI cAenaTh Y4eOHBIH Ipolecc
IIOJIHOCTBIO YIIPaBIISIEMBIM.

OCHOBHBIMHU TIPU3HAKaMU 00Pa30BaTENLHON TEXHOJIOTHH B €€ COBPEMEHHOM ITOHUMAaHUU
ABIIAIOTCA:

— ZIeTalIbHOE ONMCaHue 00pa30BaTEIbHBIX LIETCH;

— MO3TallHOE omucaHue (NMPOEKTUPOBAHUE) CHOCOOOB  JOCTMXKEHHUS — 3a/laHHBIX
pEe3yJbTaTOB-1IENEH;

— HCIIOJIb30BaHME OOpaTHOM CBSI3U C LEIbI0 KOPPEKTUPOBKU 00pa30BaTEIbHOTO
pouecca;

— rapaHTUPOBAHHOCTbH JOCTUTAEMBIX PE3YJIbTAaTOB;

— BOCIPOM3BOAUMOCTh 00pa30BaTEIbHOIO MpOIEcca BHE 3aBUCMMOCTU OT MAacTepCcTBa
IpenoaaBaTes;

— OIITUMAJILHOCTB 3aTPAYNBAEMBIX PECYPCOB U YCUIIMIA.

Peann3anus KOMIIETEHTHOCTHOTO MOXOa MIPEeyCMaTpUBAET UCIIOIb30BAHNE B yUeOHOM
IPOLECCE AaKTUBHBIX W HHTEPAKTUBHBIX (OPM TMPOBENEHUS 3aHITUA B COYETAHUU C
BHEAYAUTOPHOU paboTOM ¢ L1ebi0 (OPMHUPOBAHUS U PA3BUTHUS IPOPECCHOHATBHBIX HABBIKOB.

Tpaguionnsle oOpa3oBaTelbHbIE TEXHOJOTUU OPUEHTUPYIOTCSA Ha OpraHHU3alUio
00pa30BaTeNLHOTO  IpOLIECCa, MPEANOJAraroulyl0 MPSAMYK  TPAaHCIALUUI 3HAHUH  OT
npenogaBaresss K CTyJeHTY (IpEeMMYILECTBEHHO Ha OCHOBE OOBSCHUTEIIbHO-WILUIFOCTPATUBHBIX
METO/I0B 00y4eHus1). YueOHas JesTeIbHOCTh CTYJEHTa HOCUT B TaKMX YCJIOBUSX, KaK MpPaBUIIO,
PENpONYKTUBHBIA XapaKTep.

@®opMbl y4eOHBIX 3aHATHH C UCIIOJIb30BAHUEM TPAJAUIIMOHHBIX TEXHOIOTHIA:

JIaGoparopHas paboTa — opranu3anus yu4eOHoi paboThl ¢ peallbHBIMUA MaTepHaIbHBIMH U
MH(OPMALIMOHHBIMU O0OBEKTaMM, SKCIEpUMEHTalbHasg padoTa C aHAJIOrOBBIMH MOJAEISIMU
peabHBIX OObEKTOB.

6 YueOHO-MeTOIMUECKOE 00eceyeHHe CAMOCTOSATEbHOH PadoThl 00yYaroIMXCsl
[TpencraBneno B mpuioxeHun 1.

7 OneHoYHbIe CpeICTBA A5 IPOBeAeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecneueHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. PoikkoB, M.b. OCHOBBI Hay4YHBIX MCCIIEIOBAaHUM M M300peTaTenabcTBa [DIEKTPOHHBIN
pecypc]: Yuebnoe mocobue mist Byzos / U.b. PeokkoB. 1-e u3a. — Cno.: Jlans, 2012, — 224 —
Pexum nmocryma: http://e.lanbook.com/books/element.php?pll_id=2775. — 3arn. ¢ skpana. —
ISBN 978-5-8114-1264-8.

2. Xpomarorpaduyeckuid aHamu3 . ydeOHoe mocobme / E. C. Maxorkuna, H. IO.
CeeunukoBa, M. B. Illlyouna, B. U. CeicoeB ; MI'TY. - Marautoropck : MI'TY, 2017. - 1
anektpoH. onrt. guck (CD-ROM). -  3arm. ¢ Turyn. 9kpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3307.pdf&show=dcatalogues/1/1137
744/3307.pdf&view=true. - MakpooObekT. - Tekct : anekrponnsiid. - ISBN 978-5-9967-0967-0.
- CBenenus qoctymnHbl Takke Ha CD-ROM.

0) lonmotHuTeIBHASI TUTEPaTypa:


http://e.lanbook.com/books/element.php?pl1_id=2775
https://magtu.informsystema.ru/uploader/fileUpload?name=3307.pdf&show=dcatalogues/1/1137744/3307.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3307.pdf&show=dcatalogues/1/1137744/3307.pdf&view=true

1. Py6un, I'. I1I. ITnanupoBanue sxcnepumenTa : yueonoe mocoodwue / I'. 111. Pyoun, E. T.
Kacatkuna, 1. A. Muxaitnosckuii ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 snekTpoH. omT.
JICK (CD-ROM). - 3arin. c TUTYIL 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3040.pdf&show=dcatalogues/1/1135
025/3040.pdf&view=true. - MakpooObekT. - TekcT : 3ICKTPOHHBIH. - CBEAEHUSA TOCTYITHBI
takke Ha CD-ROM.

3. CseunukoBa, H. H0. Xumuueckass TeXHOJOTHs TOIUIMBA [DIEKTPOHHBIN pecypc] :
yuebHo-MeTouueckoe nmocobue / H. FO. Ceunukosa, C. B. IOnuna, T. I'. Bogomyk ; MI'TY. -
Marnutoropck : MI'TY, 2018. - 1 snekrpon. onrt. guck (CD-ROM). - Pexum mocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=3597.pdf&show=dcatalogues/1/1524
387/3597.pdf&view=true. - MakpooObeKT. - TEKCT : 3JeKTpOHHBIH. - CBEIEHUS JOCTYITHBI
takke Ha CD-ROM.

B) MeToanyeckne yKazaHus:

1. Xpomatorpaduyeckuii ananu3 . yuebnoe mocodbue / E. C. Maxorkuna, H. FO.
CeeunukoBa, M. B. Illlyouna, B. U. CeicoeB ; MI'TY. - Marautoropck : MI'TY, 2017. - 1
anektpon. ont. jguck (CD-ROM). - 3Barm. ¢ turya. 9kpanma. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3307.pdf&show=dcatalogues/1/1137
744/3307.pdf&view=true. - MakpooObeKT. - TekcT : anekTpoHHbIi. - ISBN 978-5-9967-0967-0.
- CBenenus noctymnabl Takke Ha CD-ROM.

2. Ileryxos, B. H. OueHka 3KCIuTyaTalldOHHBIX CBOMCTB TOBAPHBIX TU3EJIbHBIX TOIUIHB |
yuebHoe mocodue / B. H. ITeryxos, H. FO. Cseunukosa ; MI'TVY. - Maraurtoropck : MI'TY, 2015.

- 50 C. : HIL., TaoII., CXEMBI. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1142.pdf&show=dcatalogues/1/1120
729/1142 pdf&view=true. - MakpooObekT. - TeKCT : IMeKTpOHHBIA. - KMMeeTcs mneyaTHBIN

aHaJor.

3. CseunukoBa, H. HO0. Xumuueckas TexHOJOTrHs TOIUIMBA [DIEKTPOHHBIM pecypc] :
yuebHo-MeTouueckoe mocobue / H. FO. Ceunukosa, C. B. IOnuna, T. I'. Bosjomyk ; MI'TY. -
Maruutoropck @ MI'TY, 2018. - 1 snektpon. ont. muck (CD-ROM). - Pexum pocryna:
https://magtu.informsystema.ru/uploader/fileUpload?name=3597.pdf&show=dcatalogues/1/1524
387/3597.pdf&view=true. - MakpooObeKT. - TeKkcT : »neKTpoHHBIH. - CBeOeHUsT TOCTYITHEI
takxe Ha CD-ROM.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypehl:

IIporpammHoe o0ecnieuenune

Haunmenosanue 10 Ne norosopa Cpoxk JIeHCTBYSI JIUIICH3UH
FAR Manager CBOOOJIHO  PacIpoOCTpaHIEMOE 0eccpoYHO
Bbpaysep Yandex CBOOOJHO  pacmpoCTpaHIeMOe 06eccpouHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MHPOPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

HasBanue xypca Ccruika
ITouckoBas cucrema Axanemus Google (Google
a gle ( g URL: https://scholar.google.ru/
Scholar)
HarmmonansHaas nH()OpPMAITMOHHO-aHATTUTUYECKAS URL:
cucreMa —  Pocculickuil  MHAEKC  HAY4HOIO '

https://elibrary.ru/project risc.asp

nutuposanus (PMHI)



https://magtu.informsystema.ru/uploader/fileUpload?name=3040.pdf&show=dcatalogues/1/1135025/3040.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3040.pdf&show=dcatalogues/1/1135025/3040.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3597.pdf&show=dcatalogues/1/1524387/3597.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3597.pdf&show=dcatalogues/1/1524387/3597.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3307.pdf&show=dcatalogues/1/1137744/3307.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3307.pdf&show=dcatalogues/1/1137744/3307.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1142.pdf&show=dcatalogues/1/1120729/1142.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1142.pdf&show=dcatalogues/1/1120729/1142.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3597.pdf&show=dcatalogues/1/1524387/3597.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3597.pdf&show=dcatalogues/1/1524387/3597.pdf&view=true
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp

DJEeKTPOHHBIE pecypchl OMOIUOTEKH
MI'TY um. I'.1. Hocona
9 MaTepHaJLHO-TEXHHYECKOE o0ecneuyeHne TN CIHIINHBI (MOLYJIf)

https://magtu.informsystema.ru/Marc.html?locale=ru

MarepuanbHO-TEXHHUECKOE 00ecleueHUe AUCHUIUINHBI BKIIIOUAET:

1. YueOHas ayauropusi Ais NpoBeNeHMs JaOopaTOpHBIX 3aHATHH «JlabopaTopus
XUMHUYECKON TEXHOJIOTUH TOILJIMBa»» OCHAIIICHA JIAO0OPATOPHBIM 000PYIOBaHHEM:

KoJIOOHarpeBaTeay  JJEKTPUYECKHE,  XOJOJAWIbHHKH,  TEPMOMETpBI,  IUIMTKU
AIIEKTPUYECKHE, CYIIHIBHBIN MKad, HAOOP apeoOMETPOB, YCTAHOBKH JIJIsl ONPECIICHHS BI3KOCTH
HE(TENpPOJAYKTOB,  TEMIIEpaTypbl  BCIBIIKA  HEPTENPOIYKTOB,  (PAKLIMOHUPOBAHUSA
HeTEenpoayKTOB, mosykokcoBanuss TI'M, ra3oBoro anammsa.; aHAJTUTHYECKHE SJIEKTPOHHBIC
BECBHI, TATPUMETPHUECKUE YCTAHOBKH

«Jlaboparopust HEPTEIPOTYKTOBY:

CeprudunupoBaHHble YCTAaHOBKH Ul ONpeneneHus, Kodpuiresta GuibTpyeMocTH,
UCTIBITAHUS TOBAPHOM MPOIYKIIMH HAa MEIHOM TUTACTHHKE, ONpeieeHus (PpaKmOHHOTO COCTaBa,
Xpomarorpaduyeckoro onpejeneHuss 6eH30i1a, ONpeeNeH!sl OKTaHOBOTO YUCIIA, ONpPEeICHHs
[IETAaHOBOT'O YHCIIa, ONpeiesieHus 1iBeTa Ha konopumerpe LIHT B maboparopuu HEPTENPOIYyKTOB

2. YueOHas ayauTopus AJs TPYNIOBBIX U MHIUBHUIYaJbHBIX KOHCYJIbTALUH, TEKYLIETO
KOHTPOJISI M TPOMEXKYTOUHOM aTTECTallMK OCHAIIICHA!

- KOMITBIOTepHOI TexHuKoit ¢ maketom MS Office, ¢ nmonkirouenuem k cetu «MHTEpHET
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNIbHYIO CPETY YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOEIbIO.

3. [loMenienue aJ1si caMOCTOSATEIHPHON paOOThI OCHAIICHO:

- KOMITBIOTepHOI TexHuKoit ¢ maketom MS Office, ¢ nonkirouenuem k cetu «MHTEpHET
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNIbHYIO CPETY YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOEIBIO.

4. TlomemeHue aiusi XpaHEHHS W NPOPUIAKTUYECKOTO OOCITY)KHBaHUS Y4eOHOTO
000pyI0BaHUS OCHALIECHO:

- CHIeMaIM3UPOBAHHON MEOEIIbIO: CTeITaXKaMH1 JJIsl XpaHEeHUs y4eOHOTro 000pyJ0BaHMUS;

-MHCTPYMEHTaMH JJIsl pEMOHTA y4eOHOTro 000py10BaHMS;

- mkadamMu JUIsi XpaHEeHUs] yueOHO-MEeTOINYECKON JOKYMEHTAIlMY U MaTEpPUAJIOB.
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Ipuioxkenne 1
6 YueOHO-MeTOAMUYECKOE 0OecTiedeHHe CAMOCTOSITeIbHOM PadoThI 00yYaKIIHXCSI

JlaGopaTopHbie padoThI

JlaboparopHuas pabota Nel UccnenoBanue duotamuu yriei

Jlaboparopnas pabota Ne2 OrmpeneneHue coaepKaHusl JIErKUX yrieBoJ0pOI0B
Xpomarorpauyeckium METOOM.

Hpumep UHaUBUAYAIBHBIX 32JaHUI

1. Omnpenenenue conuepkKaHHs JIETKUX YTJIEBOJOPOIOB XPOMATOTpapUUECKUM METOJOM B
0TX0Jax HeTeXuMuu.
2. OmnpeneneHue COAEp)KaHUS JIETKUX YIIIEBOJOPOJOB XpOMATOrpauuecKuM METOJOM B
0TX0J]aX KOKCOXMMUHU.
3. HccrnenoBanue BIMSIHHUS TPYNIIOBOTO XMMHYECKOTO COCTaBa PEAarceHTOB Ha IOBBIIICHUE
s dexTrBHOCTH (hIOTAIUH YTIIEH.
4. HccnenoBanue ajcOpOIMOHHBIX CBOMCTB YrOJbHON MOBEPXHOCTH XPOMATOTpaPHIECKUM
METOOM.
Tecr
1.Kakoe BbIpaxkeHHE OIpeeisieT cpeiHeapu(PMeTHUECKoe 3HaUeHUE CIIy4aiHOM BeTMYUHbI?

— n X.N. - N X.N.
1.x=> ‘1L 2.x=>» L.
Zl: o T m(x)
— n — n X.N.
X = 21 4. x=y —
1 1 N

2. Kakue BBIPpAXKCHUS ONPCACTIAOT MATEMATUYCCKOC OKUAAHUC cnyqaﬁHoro cOOBITHS?

LmX) =Y uP;  2.m(x)=Y0oPR;

3.m(x) :Zn:xiPi; 4. m(x) :TP(x)dx

3. KaKOMy 3aKOHY paclpCACIICHUA COOTBETCTBYCT NAHHOC BLIpa)KeHI/Ie?

. {[xmw]ﬂ
f(x)=——e 20°
0 o~\2x

4. KaKOMy 3aKOHY pacnpeneneﬁm COOTBETCTBYIOT JaHHBIC 3aBUCUMOCTH?

i i

[0 tx

5. Kakomy 3aKOHy pacnpeneneHI/m COOTBETCTBYIOT JIAHHBIEC 3aBUCUMOCTH?
alx)

. Xm-f
03
e
92
Yz s
"I
|
[ 5 ik 5 X
6. Kakomy 3aKkOHY pacrpeeneHusi COOTBETCTBYIOT JaHHOE BbIpaXKeHUe?




X 2
P)="em= () e
X! X!

7. VYkaxuTe NpaBWIbHYIO (GOpMYNy anmpoOKCHUMAlUU MPEICTaBICHHON SKCIEpUMEHTAIBHOM
3aBUCUMOCTH

y = ax’
=Iga+bxlge; 2.Y =lga+bX; 3.Y =lg X +Dbxlge;
4.Y =ae™; 5.Y =lga+bxlgc; 6.Y =1/(a+bX);

8. Ykaxure mNpaBWIbHYIO (QOpMYTy anmpoOKCHUMAallUUd MPEICTaBICHHON SKCIEpUMEHTAIBHOM
3aBUCUMOCTHU

y:aebx
=Ilg X +bxlge; 2.Y =lga+DbX; 3.Y =lga+bxlge;
4.y =c+aX; 5.Y =lga+bxlgc; 6.Y =1/(a+bX);

Bomnpocs! K 3a4eTy 10 JMCHUIINHE
1. Pons YUPC B npodeccroHanbHOM 1eATeIbHOCTH.

Hayka m ee pomp B coBpemeHHoM oOmectBe. Hayka - kak cdepa wucciemoBaTelbCKoit
NEeSITETbHOCTH.

2. Opranu3anusi Hay9HO- UCCIIEIOBATEIbCKON paboThI B Byse.

3. lenu u 3a1aun HAY4YHBIX UCCIIEIOBAHUI. MeTOI0NIOTUS HAYYHOTO MO3HAHMS.

4. Kﬂaccn(bmcaum{ Hay4YHBbIX I/ICCJIeI[OBaHI/If/'I 10 CTCIICHU CJIOXHOCTH, IIO BHAAM CBA3HU C
0O0IIECTBEHHBIM MTPOU3BOACTBOM, I10 UCTOYHUKAM (PUHAHCHPOBAHHUSL.

5. Dranbl Hay4YHO-UCCIIE10BATENbCKOW PabOTHI.

6. 6.Kakue BeIpaXeHUS UCTIONB3YIOTCS JUIS ONIPEICTICHUS IPyOBIX OIIMOOK U3MEPEHHA?

1.4 = —_; 2., = —_;
L n-1 v n-1
lo2 Mo —
n n
X —X X . —X
3 ﬂ — max ; 4. ﬂ — min ;
? n-1 2 n-1
M O
n n
7. YUto onpenensieT JTaHHOE BhIpaKeHHE?
max D,

kKP = m
2.0,
1

8. Kakue BBIPAXKCHUS UCITOJIB3YCTCs JIS1 OICHKU BOCIIPOHU3BOJAUMOCTH PE3YJIIbTATOB H3MepeHHI>i?

1.Kep 2Keps 2. Kp <Kpps
3. kKP SOcrs 3. kKP 2 0¢rs
9. Kakoe BbIpaxkeHH€e ONpeIeiieT BEPOATHOCTh CIy4yailHOro COOBITHS?
1P =2 2.p(g - N,
3.P(x) = I\I(X); 4.P(x) = I\I(X);
m(x)

10. Kakoe BbIpa)keHHE ONpeIeNsieT YaCTOTy CIIy4aifHOTO COOBITUS?

1y00 =" 2 y00 -1,

n(x) D(x)
m(x)’ Y00 = n(x) "’

1 1 ®u3uveckuii 1 XUMUYECKUH SKCIIEPUMEHT, METOIbI 00pa0O0TKH, OLIEHKY MOTPEUTHOCTH.

3.y(0) = ——



12.MeTopl MaTEMaTUYECKOTO aHAJIN3a U MOJEIUPOBAHUS,
13.MeToasl TEOPETUUECKOTO U KCIIEPUMEHTAIBHOTO MCCIIEN0BAHUS

14.CocraBnenue nporpaMMbl UCCIIETOBAHUS

15.Metposnorndyeckoe odbecreueHne IKCIepUuMEHTa

16.06paboTka pe3yabTaTOB IKCIIEPUMEHTA

17.Ananu3 pe3ynbTaToB 3KCIEPUMEHTA

18.Coneprxanne HAy4YHO-HCCIE0BATENbCKOTO OTYETA

19. [loaroroBka u npoBeneHUe Ta00PaTOPHBIX UCCIIETOBAHHMA.

20.ITouck, HakoruIeHHE U 00pabOTKa HAyYHOU WH(OPMAITUH.

21. Ponb u3MepeHuid B TEXHOJIOTHUUECKUX UccheqoBaHusAX. CTaTUCTUYECKUN aHAIU3 PE3YJIbTaTOB
JKCIIEPUMEHTA.

22. IlpoBepka BOCHPOM3BOJUMOCTU  OIBITOB.



[Tpunoxenue 2

7 OneHo4YHbIe CPEACTBA /ISl IPOBEACHUS MPOMEKYTOYHON aTTecTAlluH

a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA /1JIsl MPOBeIeHUs
MPOMEKYTOYHOM aTTEeCTALMU:

CTpyKTypHBIi
JJIEMEHT
KOMIIETEHIINH

[Tnaaupyemblie pe3ynbTaThl
0o0y4eHus

OneHouyHble CpeaCcTBa

[TK-5 CriocoGeH BBITIONHATH HAYYHO-HCCIIE0BATEIBCKUE 3a/1a49H B 00J1acTH MPodeccuoHaIbHON

JCATCIIbHOCTH

I1K-5.1

Pemraer
HAy4HO-UCCIIEI0BATEIIbCKUE
3a7a4u B obnactu
XUMHYECKOH TEXHOJIOTHH

Bonpocsl k 3a4eTy 10 AUCHHILJIHHE
1.Ponb YUPC B npodeccuoHaIbHON
NESITeIbHOCTH.
Hayka u ee posib B coBpeMeHHOM oOuiecte. Hayka
- KaK cepa uccieoBaTebCKON JesITeIbHOCTH.
2. Opra#uzanus Hay4HO- HCCIIEIOBATEIbCKON
paboTtsl B Byse.
3. Lenun wu 3agaud Hay4YHbIX HCCJEIOBAaHUM.
Mertoponorus Hay4HOTo MO3HaHMSL.
4. Knaccugukauus HayuyHbIX HCCIIEOBaHUM I10
CTEIIEHU CIOXHOCTH, @10 BHJAM CBS3M C
OOLIECTBEHHBIM IPOU3BOJCTBOM, [0 MCTOYHHUKAM
(uHaHCHPOBaHMUSL.
5. Dranel Hay4YHO-UCCIIE10BATENbCKONW PabOTHI.
6.Kakue  BbIpaXeHHUS  HCHOJB3YIOTCA  JUIA
ornpezeneHus TpyobIX OIIMOOK U3MEPEHU?

X . —X X . —X
l. ﬂl — max 1 2 ﬂl — min ’
n-1 n-1
61,7 ,uwf—
n n
X . —X X . —X
3. ﬂz — max ’ 4 ﬂz — min ’
n-1 n-1
ﬂﬁ*** 0“4‘*
n n

7. Yto onpenenseT JaHHOE BbIpaXKeHHUeE?
max D
—t
2D
1
8. Kakue BbIpa)keHHs HCIIOJIB3YETCS I OLEHKU

BOCITPOM3BOJUMOCTH PE3YyJIbTaTOB U3MEPEHUN?
1.Kep 2 Kers 2.Kp <Kprs

3. Kyp <0cps 3.Kpp 2007

kKP =

9. Kakoe BbIpakeHUE ONPENEISAET BEPOSTHOCTh
CITy4aitHOTO COOBITHS?

1. P(x):¥; 2. P(x):g;
3.P(x) = N’EIX); 4.P(x) = :E;())

10. Kakoe BbIpaX€HHE ONpPENEISIET YacTOTy
CITy4aifHOTO COOBITHS?




CrpyKTypHBIiI
JIEMEHT

KOMIICTCHII N

[Inanupyemsble pe3ysbTaThl

OueHoYHbIE CpEeACTBA
0o0y4eHus

LY(x) = ”(X) 2.y(x) = ”(X)
o0

3.Y() = 0o, 4300 =2,
m(x)’ n(x)

3ajaHue Ha pellleHHe 3124 U3

npodeccuoHaJIbHOM 00J1aCTH:

Onpenenuts coepikaHue JIETKUX YTIIEBOJI0POIOB

B HEPTENPOIYKTaX XpoMaTorpahuyecKkum

METOJIOM

(;maboparopnas pabora Ne2)

0) [lopsinok nMpoBeeHUsI MPOMEKYTOYHOM ATTECTALMH, 0KA3aTeJIM U KPUTEPHH
OLlEHUBAHMUSL:

[IpomexyTouHass arrecTauss IO JUCHMILNIMHE BKIIOYAET TEOPETHUYECKUE BOIPOCHI,
HO3BOJISIOIINE OLEHUTh YPOBEHb YCBOEHUS 00YYAIOLIMMMCS 3HAHUM, M MIPAKTUYECKHE 3aJaHus,
BBISIBIISIFOLINE CTENICHb CHOPMUPOBAHHOCTH YMEHUN U BIAJICHHIA, IPOBOIUTCA B OpMe 3a4ueTa u
3alIUThI Ja00PATOPHBIX pabOT U OTYETA IO IUNIAHUPOBAHUIO U OPraHU3aLMU YKCIIEPUMEHTA.

[TpomexyTouHas aTTecTalys 10 JUCHUIUIMHE BKIIIOUAET TEOPETUUECKUE BOIIPOCHI,
HO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHUS 00YJarOIUMUCS 3HAaHUH, U IPAaKTUYECKUE 3a/1aHus,
BBISIBIISIFOLINE CTETIEHb CPOPMHUPOBAHHOCTH YMEHHI U BIIQJCHUH, TPOBOAUTCS B (hopMme:

- BBITOJIHEHUS U 3aIMTHI 1a00paTOPHBIX padoT;

-BBITIOJTHEHUS ¥ 3aIIUTHl HHUBHIyaTbHON paboTHI;

-3a4era;

Boinonnenue nabopaTopHbIX pabOT IPOBOAUTCS B yUEOHBIX ayAUTOPUSIX AJIS1 IPOBEICHUS
71a00paTOPHBIX PabOT MO AUCLUILIMHE [10JI PYKOBOACTBOM IIPETNOIaBaTellsl, pacueT U MOJrOTOBKa
K cJlaye JIabopaTopHOM pabOThl OCYIIECTBIISETCS 00YUYaAIOIUMCS CaMOCTOSI TEITBHO.

Kputepun onenrnBanus 1a00paToOpHbIX padoT: «3aU4TEHO0», «He 32a4TEHO».
Kputepun onieHnBaHUS HHANBUAYAIBHON pabOThI: «3a4TEHO», «HE 3aYTEHO».
IToxa3aTenu U KPpUTEpPUH OLlECHUBAHUS 3a4eTa:

— OIICHKY «3a4TE€HO0» CTYACHT MOJyJaeT, €CIIM MOXKET MTOKa3aTh 3HAHUS Ha YPOBHE
BOCTIPOM3BEJICHUS M 00BICHEHUSI HH(GOPMAIIUHU, HHTEJUIEKTYalIbHbIE HABBIKH PEIICHUS TPOCTHIX
3a/1a4, MOKET JIaTh OIICHKY MPE/JI0)KEHHON CUTYyaIliH.

— OIICHKY «He 3aYTeHO» CTYJEHT IO0JIy4aeT, €CIM HE MOXKET MOKa3aTh 3HAHUS Ha YPOBHE
BOCITPOM3BEICHUS U 00BICHEHUS MH(MOPMAITUH, HE MOXET TIOKa3aTh HHTEIJIEKTYaIbHBIE HABBIKU
pElIeHs] TPOCThIX 3a/1a4, AaTh OLIEHKY MPEIJIOKEHHON CUTYallUH.




