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Pabouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2023 - 2024
yueOHOM rofy Ha 3acejaHuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMma repecMoTpeHa, 00CykaeHa u 0100peHa s peanuzanuu B 2024 - 2025
yueOHOM rofy Ha 3aceaHuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOIOTHIA

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. iapqemco

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu kapeapsl MeTauryprud i XMMHUYECKUX TEXHOJIOTHI

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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeTauryprud U XHMUYECKUX TEXHOJIOTHI

[Iporokom ot 20 1. Ne

3aB. kadeapoii A.C. XapueHko

Pabouas mporpamma nepecmMoTpeHa, odcyxaeHa u ogoopena s peanuszanuu B 2027 - 2028
y4eOHOM TOJTy Ha 3acefaHuu Kapeapsl MeTauTyprui i XAMHUYIECKHX TEXHOJIOTUN

[Ipotokom ot 20 . Ne
3aB. kadenpoii A.C. XapueHko




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)
VYyacrtue B paboTax 10 COCTaBJICHUIO HAYYHBIX OTUETOB IO BHIMOJIHEHHOMY 33JJaHUIO U BO
BHEJIPCHUU PE3YJITATOB UCCIIECIOBAHUH U pa3pabOTOK B XUMHUYECKOU IPOMBIIIUICHHOCTH.

2 MecTo THCHHUIIMHBI (MOYJIfAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

JucrnunirHa YueOHO-HCCIen0BaTeNnbcKasi paboTa CTyJeHTa BXOAUT B 4acTb y4e€OHOro
wiaHa (QOpMHUPYEMYIO YYaCTHHUKaMM 00pa3oBaTelbHbIX OTHOIIEHHH 00pa30BaTelbHOM
IIPOrpaMMBI.

Jns  n3ydeHus  JUCLUIUIMHBL  HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

dusnyeckas XUMHs

Pusuka

OOw1ast 1 HeopraHuyecKast XUMus

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3yYCHUU TAHHOM NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUeHUS UCHUILINH/TIPAKTHK:

IlonroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEHa

[ToxroToBka K Mporeaype 3aliThl U 3alI1Ta BHITYCKHOW KBaTH()PUKAIIMOHHOW pabOTHI

3 Komnerenuun odyuarouierocs, popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pPe3y/IbTaThbl 00y4eHHUs

B pesynbraTte ocBOEGHUS AMCUUILIMHBL (MOAyIsl) «YdeOHO-HccienoBarenbekas padora
CTYJCHTa» 00yJaroIIHiCs JODKESH 00JIa1aTh CICTYOIIMMHA KOMIICTCHITUSIMH

KO[[ HHJUKaTopa I/IHILI/IKaTOp JOCTHMIXKCHUA KOMIICTCHIIM

[TK-5 Crioco6eH BBITIOIHATh HAYYHO-UCCIEA0BATEIIBCKUE 3a/1a4i B 00J1acTH MPodheCcCHOHATHHOM
JIeSITETbHOCTH

I1K-5.1 Pemraer Hay4HO-McclieoBaTeNbCKHE 33Ja4M B 00JACTH  XMMHYECKOH
TE€XHOJIOTHH




4. CTpyKTypa, 00b€éM U colepkaHie TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM
qyuce:
— KOHTaKkTHas pabora — 16,1 akaj. 4acos:
— aynutopHas — 16 akaj. 4acos;
— BHeaynutopHas — 0,1 aka. yacos;
— caMOCTOsITeNbHAs paboTa — 88 akaj. 4acos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yac
dopma aTTeCcTaIiy - 3a4€T

AynutopHas 3 =
= =
KOHTaKTHasl paboTa o 3 ®dopma TeKyIero
Paszen/ Tema 3 (B akan. uacax) & E‘ Brn KOHTPOIIA Kon
= & ©| caMocTOATENBbHOMN | YCIeBaeMOCTH U
JUCIIUILIAHB & = . | kommerenmun
g £ padoThI MIPOMEKYTOYHOM
Tex. nab. | mpaxr. 29 aTTecTaluu
3aH. 3aH. | &
1. Paszgen 1
11 Teoperuueckue
OCHOBBI 5 15 | 6us p§6l?Ta(me YCTHBIH OIIpOC, K-5.1
HCCIIEN0BATENHLCKOM Jorpa ee TECT '
EATEIBHOCTH s KUM MaTepuaiaMu
Hroro no pazneny 15
2. Pasnen 2
IToaroroBka k
nabopatopHo-
MPaKTHYICCKOMY JlaGopatopHast
2.1 Paspaborka I1urana u
. aMfl’w oo | 5 2/11 10 | samstumio Nel,2, | pabora Nel, 2, TK-5.1
porp P pabora ¢ YCTHBIH OTIPOC
6ubnmuorpaduuec
KHM MaTepuallaMu
HWroro no pazgeny 2/11 10
3. Paznen 3
31 Vsvaenne u Brinosnnenne k
' i 11a00paTOPHBIX
03HAKOMIJICHHE c aGor No1.2 JlaGoparopHast
METOAMKaMHU TIpoBencHus| 5 2/11 3,9 p a60Te_1 c, ’ pabota Nel, 2, TIK-5.1
SKCIICPUMEHTAa M BBIOOD P YCTHBIH ONPOC
METOIKI oubnuorpagpuiec
KUM MaTepuaiaMu
Wroro no pazneny 2/11 3,9
4. Paznen 4
Brimonnaenne k
J1a00paTOPHBIX
4.1 CranpapTHbie a6gT Nﬂ 5 JlaGoparopHas
HUCIIBITAHUS HCXOJHBIX| 5 2/11 7,1 P pa60Ta_1(; ’ pabota Nel, 2, TIK-5.1
MaTepHajIoB CTHBIM OTIPOC
P oubnuorpagpuiec y P
KUM MaTepuanaMu
Wroro no paspeny 2/11 7,1




5. Pasgen 5

Brinonnenue k

51 Iposenerne 11a00paTOPHBIX
MPE/IBAPUTEIBHBIX OIBITOB aGor No1.2 JlaGopaTopHas
U aHalu3  TOJy4yaeMbIX 2/11 2 P 360T2_1 c’ ’ pabota Nel, 2, TIK-5.1
pe3yJIbTaTOB B xoJze ou 6§H0rpa (utec YCTHBIH OIIpocC
PKCTICpUMCHTA KAM MaTepuanaMu
HUroro no pazaeny 2/11 2
6. Paznen 6
O6paboTka

6.1 BrIOOp, MOATOTOBKA pe3yabTaTOB
MaTepHajoB U MPHOOPOB, 11ab0paTOPHBIX JlaGopatopHast
KOMIIOHOBKAa U IIpOBEpKa 6/1,41 20 pabor Nel,2, pabota No2, TIK-5.1
YCTaHOBKH;  BBITIONIHEHHUE pabora ¢ YCTHBIH OIIpoc
HKCIIEPUMEHTOB o6ubnuorpagpuiec

KUM MaTepuajaMu
Wroro no pazneny 6/1,41 20
7. Paznen 7

AHanus
Pe3yNBTaTOB

7'613 J?LiI;ii(;TEaHXKZEEEE;’IE 11a00paTOPHBIX JlaGoparopHas
pesy 211 30 | pa6or Nel 2, pabota Nel, 2, TK-5.1
BHCAPCHUC  PC3YIIbTATOR pabora c YCTHBIH ONpPOC
HeCaeROBaHIH oubnuorpagpuiec

KHAM MaTepuanaMu
HWroro no pazaeny 2/11 30
Hroro 3a cemectp 16/6,41 88 3a4éT
Hroro no aucnumninuae 16/6.4 88 3a4er

)4




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

OOpa3oBarenbHble TEXHOJIOTUU — 3TO LIEJIOCTHAs MOAEIb 00pa30BaTENBHOIO IIpolecca,
CHCTEMHO OIpeaeIstonmas CTPYKTYpY M COAEp)KaHUE JEsTeIbHOCTH OOEHX CTOPOH 3TOTO
nporecca (IpernojaBaTenss M CTYAEHTA), HMMEIOMIAs LEIbI0 JOCTH)KEHUE IUIAHUPYEMbIX
pe3yibTaTOB C TMOMPAaBKOM HAa  WHAMBHUAYyalIbHbIE OCOOCHHOCTH €ro  y4YacTHHKOB.
TexXHOJOrMYHOCTh Y4eOHOIo Ipolecca COCTOMT B TOM, 4TOOBI caenaTh y4eOHBIH Ipolecc
MIOJTHOCTBIO YIIPABIISIEMBIM.

OCHOBHBIMU IIpHU3HAKaMU 00Pa30BaTEbHON TEXHOJOTHH B €€ COBPEMEHHOM IOHUMAHUU
SIBIISTFOTCSL:

— ZieTallbHOE OIMCaHue 00pa30BaTENbHBIX LIETIeH;

— TMO3TanmHOe omnucaHue (MPOEKTUPOBAaHME) CIHOCOOOB  JOCTMXKEHHUS — 3a/laHHBIX
pe3yabTaTOB-LIENEH;

— HCIIOJIb30BAaHHE OOpaTHOM CBSI3U C LEIbI0 KOPPEKTUPOBKH 0OPa30BaTEIBHOTO
npolecca;

— TapaHTUPOBAHHOCTH JOCTHTAEMBIX Pe3yJIbTaTOB;

— BOCIPOM3BOJIMMOCTh 00pa30BaTEIbHOIO Mpoliecca BHE 3aBUCHUMOCTH OT MacTepCTBa
IpenojaBaTes;

— ONTUMAJIBHOCTB 3aTPauyuBaEMbIX PECYPCOB U YCHIIUH.

Peanm3anus KOMIIETEHTHOCTHOTO MOXOA MPEIyCMaTPUBACT UCTIOIH30BAHNE B YI€OHOM
npolecce AakTHUBHBIX W HHTEPAKTHBHBIX (OpPM NpPOBEAEHUS 3aHATUH B COYETAHUU C
BHEAYIMTOPHOU PabOTOH ¢ 1ebI0 GOPMUPOBAHUS B PA3BUTHS MTPO(ECCHOHATLHBIX HABBIKOB.

TpaauuuonHsle 00pa3oBaTelbHblE TEXHOJIOIMH OpPUEHTHPYIOTCS HA OpraHU3aLUI0
00pa30BaTeNbHOTO  Ipoliecca, MPEANOoNaralollyl0 HpsAMYH  TPaHCIALMIO 3HAaHUW  OT
npenojiaBaTess K CTyIeHTY (IPEeUMYILECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UIUTIOCTPATUBHBIX
METOJI0B 00y4eHUs1). YueOHas AeATeIbHOCTh CTYJ€HTa HOCUT B TaKUX YCJIOBUSX, KaK IPABUIIO,
PENpOIYKTUBHBIN XapakTep.

@®opMbl y4eOHBIX 3aHATHUH € UCIIOJIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHI:

JlabopaTopHas paboTa — opraHu3anus yaieOHOU paboThl ¢ peaTlbHBIMH MaTepUaIbHBIMU U
UH(POPMALIMOHHBIMU O0BEKTaMH, OSKCIIEpUMEHTalbHAs padoTa ¢ aHaJOrOBBIMU MOJAEISMU
peaTbHbIX OOBEKTOB.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImmMXcst
[Ipencrasneno B mpunoxxenuu 1.

7 O1neHoYHbIE cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUHA 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. PeoxkoB, 11.b. OcHOBBI Hay4HBIX UCCIIEJOBaHUM U U300peTaTenbcTBa [DIEKTPOHHBII
pecypc]: YuebHnoe nmocobue st Byzos / U.b. PeokkoB. 1-¢ u3n. — Cno.: Jlans, 2012. — 224 —
Pexxum nmocryma: http://e.lanbook.com/books/element.php?pll_id=2775. — 3arn. ¢ skpaHa. —
ISBN 978-5-8114-1264-8.

2. Xpomarorpaduueckuii aHamu3 . ydeOHoe mocobue / E. C. Maxorkuna, H. IO.
CseunukoBa, M. B. Illy6ouna, B. 1. CeicoeB ; MI'TY. - Maruuroropck : MI'TY, 2017. - 1
anektpon. onr. jguck (CD-ROM). - 3Barn. ¢ turym.  o9kpama. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3307.pdf&show=dcatalogues/1/1137
744/3307.pdf&view=true. - MakpooOwekT. - TekcT : anexktponHsiid. - ISBN 978-5-9967-0967-0. -
Ceenenus noctynusl Takxke Ha CD-ROM.

0) lonoJiHMTE IbLHASA JIATEpaTypa:


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. [TnanupoBanue sxcnepumMenTa : yaeoHoe nocodue / I'. I11. Pyoun, E. T.
Kacarkuna, 1. A. Muxaitnosckuii ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 snekTpoH. onT.
JICK (CD-ROM). - 3ar. c TUTYIL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3040.pdf&show=dcatalogues/1/1135

025/3040.pdf&view=true. - MakpooObekT. - TekcT : 37aeKTpOHHBIH. - CBEACHUSA TOCTYITHBI
taxxe Ha CD-ROM.

3. CeeunukoBa, H. F0. Xumuueckas TEXHOJIOTHS TOILIMBA [DJIEKTPOHHBIA pecypc] :
yuebHO-MeToauueckoe nmocobue / H. FO. Ceunukosa, C. B. IOnuna, T. I'. Bogomyk ; MI'TY. -
Marnuroropck : MI'TY, 2018. - 1 snekrpon. ont. auck (CD-ROM). - Pexum pocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=3597.pdf&show=dcatalogues/1/1524
387/3597.pdf&view=true - MakpooObekT. - TekcT : 3aeKTpoHHbIH. - CBEACHHS TOCTYITHBI
taxxke Ha CD-ROM.

B) MeToauyeckue ykasaHus:

1. Xpomatorpaduyeckuit ananu3 : yueOnoe mocodue / E. C. Maxorkuna, H. 1O.
CeeunukoBa, M. B. llly6ouna, B. 1. CeicoeB ; MI'TY. - Maruutoropck : MI'TY, 2017. - 1
anektpoH. onrt. guck (CD-ROM). -  3arm. ¢ Turyn. okpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3307.pdf&show=dcatalogues/1/1137
744/3307.pdf&view=true. - Makpoo0ObekT. - Tekcr : anekTponnsiid. - ISBN 978-5-9967-0967-0. -
Csenenus noctynusl Takxke Ha CD-ROM.

2. Ileryxos, B. H. Onenka 3KCIuryaTalliOHHBIX CBOHCTB TOBAPHBIX JH3EIIbHBIX TOIUIHB :
ydaebnoe nmocobue / B. H. Ileryxos, H. 0. CeunukoBa ; MI'TV. - Marautoropck : MI'TY, 2015.
- 50 c. X WL, TalII., CXEMBI. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1142.pdf&show=dcatalogues/1/1120
729/1142.pdf&view=true . - MakpooOBeKT. - TeKCT : AMeKTPOHHBIN. - IMeeTcs edaTHbIH aHaJIoT.

3. CseunukoBa, H. HO0. Xumuueckass TexHOJOrus TOIUIMBA [DIEKTPOHHBIM pecypc] :
yuebHo-MeTouueckoe mocobue / H. FO. Ceunukosa, C. B. IOxuna, T. I'. Bogomyk ; MI'TY. -
Marnauroropck : MI'TY, 2018. - 1 snekrpon. onrt. auck (CD-ROM). - Pexum mocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=3597.pdf&show=dcatalogues/1/1524

387/3597.pdf&view=true - MakpooObeKT. - TekcT : AmeKTpoHHBIH. - CBeAEHUS JOCTYITHBI
takxe Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UnTepHer-pecypcebi:

IIporpammHoe o0ecneuenne

Haumenosanue 110 Ne norosopa Cpox IeicTBUS TUTICH3UHI
FAR Manager CBOOOMHO  PpacHpoOCTPaHIEMOE 0eccpoyHO
Bbpaysep Yandex CBOOOJHO  pacmpoCTpaHIEeMOe 0eccpoyHO
IIpodeccuonanbHblie 6a3bl JAHHBIX U HH(OPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
HasBanue xypca Cchuika
HanmonansHas nH()OpMAITMOHHO-aHATTUTUYECKAs URL:
cuctreMa — Pocculickuil  MHAEKC  HAY4YHOIO '

wtiposarms (PUHLD) https://elibrary.ru/project_risc.asp

ITouckoBas cucrema Axamemusi Google (Google URL: httns://scholar.doodle.ru/
Scholar) - s JOoE-



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

DNIEKTPOHHBIE PECcypchbl OMOIMOTEKU
MI'TY um. I'.11. HocoBa
9 MaTepuaJibHO-TeXHHYeCKOe o0ecredeHue TUCIIUITHHBI (MOTYJIs1)

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

MarepuanbHO-TEXHHUECKOE 00ecreueHNe JUCIUTUINHBI BKITIOUACT:

1. VYueOnas ayauropusi Ais TpoBeNeHHS JabopaTopHbIX 3aHsATHI «JlabopaTopus
XMMHUYECKON TEXHOJIOTUH TOIIJIMBA»» OCHAILEHA JIAOOPATOPHBIM 000PY10BaHUEM:

KOJIOOHarpeBaTeay  JJEKTPUYECKHE,  XOJOJWIbHHKH,  TEPMOMETPBI,  IUIMTKU
3JIEKTPUUECKHUE, CYIIMWIBbHBINA 11Kag, HA00Op apeoMeTPOB, YCTAHOBKH AJISl ONIPEJIEJIEHUS BA3KOCTH
HE(PTENPOAYKTOB,  TEMIIEPAaTyphl  BCIBIIKA  HEPTENPOIYKTOB,  (PAKIMOHUPOBAHUS
HeTenpoayKkToB, noisykokcoBanuss TI'M, razoBoro ananmusa.; aHaJUTHUYECKHE 3JIEKTPOHHBIE
BECHI, TATPUMETPHUECKUE YCTAHOBKH

«JIaboparopust HePTETTPOTYKTOB:

CeprudunupoBaHHble YCTAaHOBKH JUIS ONpeneieHus, Kodpuirenta GuibTpyeMocCTH,
UCTIBITAHUS TOBAPHOM MPOAYKIIMM Ha MEHOM IIACTHUHKE, OTpeieeHus (paKIMOHHOTO COCTaBa,
Xpomarorpaduyeckoro onpeneneHus: OeH30I1a, ONpeeNeHIsI OKTAHOBOTO YUCIIA, ONMPEICTICHHS
LIETaHOBOI'0 YKCIIa, orpeiesieHus 1Beta Ha kosnopumerpe LIHT B taboparopuu HedTenpoykToB

2. YueOHas ayquTopus JJIsl TPYNIOBBIX U MHIMBHUIYaJbHBIX KOHCYJIBTAIIUH, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTeCTalluy OCHAILICHA!

- KOMITBIOTEPHO# TexHHKO#1 ¢ makerom MS Office, ¢ moakmouenunem k cetu «HTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

3. [Tomenenue 1t cCaMOCTOSATENLHON pabOThI OCHAIIIEHO:

- KOMITBIOTEPHO# TexHHKO# ¢ makeTrom MS Office, ¢ moakmouenuem k cetu «HTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

4. TlomemeHue A XpaHEHMs W NPOQPUIAKTHYECKOTO OOCITY)KHBaHUS Yy4eOHOTo
000pyTI0BaHUS OCHAIIICHO:

- CIIeLMAIN3UPOBAHHON MEOEIBbIO: CTeNIaKaMy JJIsl XpaHeHHsl ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl pEMOHTA yueOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus! yueOHO-MEeTOMUECKON TOKyMEHTAllUN U MaTepUaoB.
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6 Yuebno-memoouueckoe obecneyenue camocmosamenvHol pabomsl 06y4arOuWuxcs

JlabopaTropHblie padoThI

JlaGopaTtopHnas pabora Nel MccnenoBanue diaoTaruu yrieu

JlabGopaTtopHnast pabota No2 OnpenienieHue coiepxaHusi JErKux yriieBoJ0poI0B
XpoMaTorpauuecKkuM METOIOM.

Ipumep UHauBUaYaTIBLHBIX 32JaHUIA

1. Ompenenenue copep’kaHHs JETKUX YIIIEBOJOPOAOB XpOMAaTOrpaUuecKUM METOAOM B
0TX0Jax HepTeXUMHUU.

2. OmnpeneneHue COAEp)KaHUS JIETKUX YIIIEBOJOPOJOB XpoMaTorpauuyeckuM METOJOM B
0TX0J]aX KOKCOXHMUHU.
3. HccnenoBanue BIUSHHS TPYNIIOBOTO XMMHUYECKOTO COCTaBa PEarcHTOB Ha MOBBILIICHUE
3P PEeKTUBHOCTH (prroTarmu yriiei.
4. WccnenoBaHue aJcOpOLMOHHBIX CBOMCTB YTrOJbHOM MOBEPXHOCTH XPOMATOTpauuecKuM
METOOM.
Tecr
1.Kakoe BbIpaXeHHE OIpEaeIsieT cpezLHeapmpMemqecxoe 3HA4YCHUE CITyYailHON BETUYNHBI?
1.x= iﬂ 2.X = Z
1 O m(x)
— n — n
3.X= Z 4. X = Zﬂ
0 1

2. Kakue BrIpakeHUs ONPEAEIA0T MaTEMaTHUECKOE OKUAAHUE CITy4alHOTO COOBITHS?

Lmx) =Y uP;  2.m(x)=YoiP;

3ImX)=3xP;  4mx) = [P(X)dx

3. KakoMy 3aKoHYy pacrpeeseHusi COOTBETCTBYET JIaHHOE BhIpaskeHue?

. {[Xm(ﬁﬂ
f(x)=——¢- 2
9 o~\2r

4, KaKOMy 3aKOHY paCHpeI[CJ'ICHI/IH COOTBCTCTBYIOT NAHHBIC 3aBUCUMOCTHU?

Hx f(’f
A 2z ;ﬁ

[ L

5. KaKOMy 3a1<0Hy paCHpeIIeJ'IeHI/IH COOTBETCTBYIOT JaHHEBIC 3aBUCUMOCTH?
p(x) \‘m-!

03
e

6,2

Wz
A
. J

4 5 il 5 X
6. Kakomy 3akoHy pacripesieieHusi COOTBETCTBYIOT JJAaHHOE BbIpaxkeHue?




X 2
P(x) = m e —(ﬂ’t) e
x! X!

7. VKaxuTe MPaBWIbHYIO (GOpMYTy anmpoOKCHMAIUUA MPEICTABICHHON SKCIIEPUMEHTATLHOM
3aBUCUMOCTH

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

8. Vkaxure NpaBWIbHYIO (GOpMYTy anmpoKCHMAIllUKd MPEICTABICHHON SKCIIEPUMEHTATLHOM
3aBUCUMOCTH

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

Bonpocsl K 3a4eTy 10 AUCHMILIHHE
1. Posie YUPC B npoeccrnoHanbHOM A TeTbHOCTH.

Hayka u ee ponp B coBpemeHHOM oOmiectBe. Hayka - kak cdepa wuccienoBaTelbCKOU
IEATEILHOCTH.

2. OpraHu3anusi Hay4HO- UCCIIeI0BaTeIbCKON paboThl B By3e.

3. Llenu u 3a7auu Hay4HBIX MCCIEJ0BAHUN. MeTO0I0r U HAyYHOT O I03HAHMSL.

4. Knaccudukanuus HaydHbIX HCCIIEOBAHMM IO CTENEHM CJIO0XKHOCTH, IO BHUIAM CBS3H C
0O0IIECTBEHHBIM MPOU3BOACTBOM, IO UCTOYHUKAM (PMHAHCHPOBAHHUSL.

5. DTamnbl HayyHO-UCCIIEe10BaTEIbCKONH PabOTHI.

6. 6.Kaxue BpIpakeHUs UCIOJIB3YIOTCS AJIs ONpeesieHUs TPyObIX OIIMOOK U3MEpEeHni?

1., = —_; 2.8, = —_;
b n-1 L n-1
O.—— 2
n n
X —X X —X
3 ﬂ — max ’ 4 ﬂ — min X
? n-1 2 n-1
M| o
n n
7. YUto onpenensieT JaHHOE BhIpakeHue?

max D,
>D,
1

8. Kakue BbIpaKE€HHsI NCIOJIB3YyETCs JUIsl OLIEHKH BOCIIPOU3BOANUMOCTH PE3YJIbTATOB U3MEPEHUI?

kKP =

Lkgp 2Ker; 2. Kpp <Ky
3.Kyp <0¢rs 3.Kyp 2 0¢s;
9. KaKOC BBIpa)KCHI/IC OHpe,Z[C.HHCT BCpOHTHOCTB cnyqaﬁHoro CO6BITI/I${?
1.Px) =X, 5 ppy= N,
N
3. P(x) :—N(X); 4. P(X) _ N (X);
N m(x)

10. Kakoe BbIpaskeHUE ONpeAesnsieT YacTOTy CIy4aifHOTrO COOBITUS?
- n(x
1y =" 2.9 =",
n(X) 45(x) = D(X)
m(x)’ n(x)

1 1 ®uznyeckuii 1 XUMHUYECKHA SKCIIEPUMEHT, METOIbI 00PabOTKHU, OLIEHKY TOTPEITHOCTH.

3.y(x)=——



12.MeTtoabl MaTEMaTUYECKOTO aHATU3a U MOJEIUPOBAHUS,
13.MeTobl TEOPETUYECKOTO U IKCIEPUMEHTAIBHOTO UCCIEA0OBAHUS

14.CocraBiieHue nporpaMmsbl UCCIIEI0BaHUS

15.Metposoruueckoe obecreueHue SKCIepUMEeHTa

16.06paboTka pe3yabTaTOB SKCIIEPUMEHTA

17.AHanu3 pe3yabTaToB YIKCHEPUMEHTA

18.Coaeprxanue Hay4YHO-HCCIIEOBATEIBCKOTO OTUETa

19. IToaroToBKa 1 MPOBEACHKE JTAOOPATOPHBIX UCCIICTOBAHUM.

20.ITouck, HaKoIUIEHHE U 00pabOTKa HAYYHOW MH(POPMALIUH.

21. Posib u13MepeHUH B TEXHOJOTHUYECKUX HCCIeN0BaHUAX. CTaTUCTUYECKUI aHAIU3 PEe3yJIbTaTOB
AKCIIEPUMEHTA.

22. IlpoBepka BOCHPOU3BOJUMOCTH  OIIBITOB.
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7 OyeHnounvie cpedcmaa 0Jisi NPOBeOeHUs. NPOMENCYMOUHOU ammecmayuu

a) [lnanupyembie pe3yabTaThl 00y4eHHUs] H OLIEHOYHbIE CPeJACTBA /1JIsl IPOBEAeHHUSs
NMPOMEKYTOYHOM aTTeCTAlluM:

CtpyKTypHBII
JIEMEHT

KOMIICTCHII N

[Tmanupyemble pe3yabTaThl
00y4eHus

O1eHOYHEIE cpe€acTBa

[TK-5 CniocoOeH BBIMIOIHATH HAYYHO-UCCIIEI0BATENbCKUE 3a/1a4H B 00J1aCTH podeccruoHalIbHON

JIESITEIIbBHOCTH

I1K-5.1 Pemaer Bomnpocel k 3a4eTy 0 AMCUMIVIHHE
Hay4YHO-HUcciegoBaTenabckue | 1.Ponb YUPC B npodeccuoHaTbHON
3a/1a4u B 00JacT | AeATeIbHOCTH.

XMMHYECKOHN TEXHOJIOTHH

Hayka u ee poib B coBpeMenHoM oOmiecte. Hayka
- KaK cepa ucciaeoBaTeIbCKOM IS TEIIbHOCTH.

2. Opranuzanuss Hay4HO- HCCIIEIOBATEIBCKON
pabotsl B Byze.

3. Lenu wu 3agaud HAYYHBIX HCCIEIOBAHUM.
MeTo1010THsI HAYYHOTO TO3HAHUS.

4. Knaccudukanus Hay4dHbIX HCCJICIOBAHHUM I10
CTEIICHH CJIO)KHOCTH, II0 BHJAM CBSI3H C
OOIIIECTBEHHBIM TPOU3BOJICTBOM, IO MCTOYHHUKAM
(uHAHCHPOBAHMSL.

5. DTanbl Hay4YHO-UCCIIEI0BATENbCKON PabOTHI.
6.Kakne  BbIpaXEHUST  UCIOJNB3YIOTCA  JUIS
orpeeNeHus TPyObIX OMUOO0K U3MEPEHU?

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

7. Yto onpenensieT JaHHOE BbIpaxeHue?
_ max D,

kKP - m
2.0
1

8. Kakue BpIpa)k€HHs HCIIONIB3YETCS Il OLEHKU
BOCIIPOM3BOJUMOCTH PE3YJIbTATOB U3MEPEHUI?
1.Kep 2 Kprs 2. Kp < Kprs
3. Kyp <00 3. Kyp 2003
9. Kakoe BbIpaX€HHE ONpPENEISAET BEPOSATHOCTH
ciyyaitHOro coobITHs?

1. P(x):¥; 2. P(x):¥;
3.P(x) = %; 4.P(x) = :gg

10. Kakoe BbIpa)keHHE ONpPEACISAET YaCTOTY
CIIy9aifHOTO COOBITHS?




CrpyKTypHBIi [L1aHUpyeMbIe Pe3yIbTATHI

DJIICMCHT O6y‘-IeHI/I5I OHCHO'—IHBI@ CpeI[CTBa
KOMIICTCHIIU
— Nn(X — n(x
Lye =1 5 Yy =N,
n o
— n(x - D(x
3.y00 =10 400 = PO,
m(x) n(x)

3ajanue Ha pelIeHUe 32124 U3
npogeccuoHaILHOI 001acTH:

Onpenenutsb coiep kaHue JIETKUX YIIIeBOJAOPOIOB
B HEPTENPOIYKTaX XpOMATOrpahuIecKiumM
METOJIOM

(;maboparopnast padbota Ne2)

6) HOpﬂ)IOK NMpoBECACHUA l'lpOMe)KyTO‘lHOﬁ aTTeCTalluM, IMOKA3aTE/JIn U KPUTECPUU
OLlCHUBaAHUA:

[IpomexxyrouHast arrecTauus [0 JAUCUUIUIMHE BKJIIOYAET TEOPETHUYECKHE BOIPOCHI,
MO3BOJISIONINE OICHUTh YPOBEHb YCBOCHUS OOYYAIONIMMHUCS 3HAHUMA, ¥ MIPAKTUYECKHUE 3aaHMUs,
BBISIBIISIOLINE CTENEHb C(hOPMUPOBAHHOCTH YMEHUHN U BIaJICHUNA, IPOBOIUTCA B (popMe 3auera u
3alIUTHI TaOOPATOPHBIX PA0OT M OTYETA MO IUTAHUPOBAHHIO U OPTaHU3AINH YKCIIEPUMEHTA.

[TpomeskyTouHas arTecTanus IO AUCHUILUIMHE BKIIIOYAET TEOPETUUECKHE BOIIPOCHI,
MO3BOJIAIOIINE OLIEHUTh YPOBEHb YCBOCHMSI 00YUarOIMMKCS 3HAaHUM, U IPAaKTUUYECKUE 3aJaHMs,
BBISIBIIIOLINE CTETIEHb CPOPMHUPOBAHHOCTH YMEHMI U BIIQJICHUH, TPOBOUTCS B (hopMme:

- BBIIIOJIHEHUS U 3aIUTHI Ja0OPaTOPHBIX padoT;

-BBITIOJIHEHUS M 3aLUThl MHUBHIyalbHON paboThI;

-3a4erTa;

Beinonnenune nabopaTopHbIX pabOT MPOBOAUTCS B YUEOHBIX ayAUTOPHIX JAJIs IPOBEICHUS
71a00paTOpHBIX paboT MO AUCLUHUIUIMHE M0/1 PYKOBOACTBOM IIPENOAaBaTess, pacyeT U MOAroTOBKa
K c1a4e JabopaTopHOil pabOThI OCYIIECTBISETCS 00yYaOIUMCS CaMOCTOSITEIBHO.

Kpurepuu onenuBanust 1a00paTOPHBIX padOT: «3aYTEHO», «He 3aUYTEHO».
Kpurepun onieHuBaHMs MHAWBUYAIBHON pabOThI: «3a4TEHO», «HE 3a4TEHO.
IToxa3aTenn U KpUTepPHUH OLCHNBAHUS 3a4eTa:

— OLEHKY «3a4TEeHO0» CTYJCHT IOJIy4aeT, €CIIM MOKET NTOKA3aTh 3HAHUS HA YPOBHE
BOCITPOM3BEICHUS U O0BSICHEHUSI HH(OPMAIUH, HHTEIUIEKTYaIbHbIC HABBIKK PEIICHUS TPOCTHIX
3a1a4, MOKET J1aTh OLIEHKY MPEIJI0KEHHON CUTYaLlNH.

— OLICHKY «He 3a4TeHO0» CTYJCHT MOJIYy4aeT, €CJIM He MOXKET MTOKa3aTh 3HAHHS HA YPOBHE
BOCTIPOM3BEJICHUS M 00bICHEHUS WH(POPMAIIUHU, HE MOKET TTOKa3aTh MHTEIUICKTyalbHbIe HABBIKU
pEeleHns TPOCTHIX 3a/1a4, 1aTh OLIEHKY MPEIIOKEHHON CUTYallUH.




