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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmszanuu B 2021 - 2022
y4eOHOM roy Ha 3acenaHud kapeapbl MeTauTypruu ¥ XUMHUYECKHX TEXHOJIOT Ui

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamnuu B 2022 - 2023
yueOHOM rofy Ha 3acejanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2023 - 2024
y4eOHOM Toy Ha 3aceaHuu Kapeapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTUI

[Iporokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTamyprud 1 XUMHYECKUX TEXHOJIOTHIA

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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHYECKHX TEXHOIOT Ui

IIporokomor 20 1. Ne

3aB. kadenpoit A.C. YapquKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

ydyactue B paboTax MO IUIAHUPOBAHWE U OPraHU3alvs SKCIEPUMEHTa, COCTaBJICHUIO
HAy4YHBIX OTYETOB I10 BHITIOJHEHHOMY 33/IaHUIO U BO BHEAPEHUH PE3YJIbTATOB UCCICIOBAHUMN IS
peleHus 3a1a4 npoQeccuoHaIbHOMN NeSTEIbHOCTH.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMmal

JucnmiuimHa [l1aHupoBaHWe W OpraHM3alusl SKCIIEPUMEHTAa BXOAHWT B BapHAaTUBHYIO
94acTh y4eOHOTO I1aHa 00Pa30BaTEIbHOM MPOTPAMMBI.

Jnsi  W3ydeHWs  JUCHUIUIMHBI  HEOOXOMWUMBI  3HaHUS  (YMCHHs,  BIIAJICHUSA),
c(OpMHUPOBAHHBIC B PE3YJIbTATE U3YUCHHSI AUCITUTUTNH/ IPAKTHK:

dusnueckas XUMuUs

OO01mas 1 HeOpraHUYECKask XUMUS

®duznka

3uanus (YMEHHMs, BJIAJCHUS), MTOJYYCHHBIC NMPH M3YYCHUU TAHHOM MUCIMILIMHBI OyIyT
HEOOXOUMBI JUIsl U3yUCHUS TACIUILTHH/TIPAKTHK:

[ToaroToBka K 3amUTe U 3aIIKTa BBITYCKHON KBATM(UKAITMOHHON pabOThI

3 Komnerenuun ody4aromierocs, (popMmupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThI 00y4eHu st

B pesynbrate ocBoeHus aucuMiiuHbl (Monyins) «llmaHupoBaHuMe W OpraHu3anys
9KCHEPUMEHTa» 00yJaroIuics JOKEH 001a1aTh CIEAYIOIIUMU KOMIETEHIUSIMMU:

CTpyKTypHBIi [Tnanupyemsble pe3ysnbTaThl 00y4eHUs
JJIEMEHT
KOMIIETEHIINH

[TK-16 crtocoOHOCTBIO TUTAHUPOBATH U IPOBOIUTH (DU3MUYECKHE U XUMUYECKUE IKCIIEPUMEHTHI,
POBOANUTH 00Pa0OTKY MX Pe3yIbTaTOB M OLIEHUBATH IMOTPEIIHOCTH, BBIBUTaTh TUTIOTE3bI U
yCTaHABJIMBAThH TPAHUIIBI UX IPUMEHEHUS, IPUMEHATH METO/IbI MATEMAaTHIECKOTO aHAIN3a U
MOJICIUPOBAHMS, TEOPETUUECKOTO M HIKCIIEPUMEHTATBHOIO HCCIIEI0BAHUS

3HaThL OCHOBBI IINTAHUPOBAHUA U IPOBCACHUSA SKCIICPUMEHTOB, METO/AbI
MaTEMaTUYCCKOT' 0 aHAJIM3a U MOACIIUPOBAHUS, TCOPCTUICCKOTO U
OKCIICPUMCHTAJIIBHOT'O UCCJIICTIOBAHUSA

YMeTh OICHUBATH NOTPCIIHOCTH DKCIICPUMCEHTAJIbHBIX JaHHBIX, IPUMCHATH
MCTOABI MAaTEMATUYICCKOT'O aHaJIn3a U MOJACIIMPOBAHUSA

BJ'IaI[eTB METOAaMU IMMPOBECACHHUA (i)I/ISI/I‘-IeCKI/IX U XUMHUYCCKUX SKCIICPUMCHTOB,
O6pa6OTKI/I HX PE3YyJIbTATOB, MCTOAAaMH MATCMATHYCCKOI'O aHaJIn3a U
MOACIINPOBAHUSA

ITK-20 roToBHOCTBIO M3y4aTh HAYYHO-TEXHUYECKYIO0 HH(POPMALINIO, OT€UECTBEHHBIH 1
3apyOeKHbIH OIBIT 110 TEMATHUKE UCCIIEI0BAHUS

3HaTb METOJHUKHU 06pa60TKI/I " aHaJin3a pe3yJIbTaTOB I/ICCJ'ICI[OBaHI/Iﬁ
YMeTh COCTAaBJISITH OIMUCAHUS TPOBOJAUMBIX I/ICCJ'ICI[OBaHI/Iﬁ
BJ'Ia}IeTB HaBbIKaMU IMMOATOTOBKH JAHHBIX JJIsA COCTABJICHUA HAYYHBIX 0630p0B u

myOauKanui




4. CTpyKTypa, 00b€éM U cotepkaHne TUCHHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuHuil 108 akaa. gacoB, B ToM

YUCJIC:

— KoHTakTHas padora — 10,1 akaz. yacos:
—aynuropHas — 10 akaj. 4acos;
— BHeaynutopHas — 0,1 akan. yacoB

— caMocCTosITeNbHAs paboTa — 94 akaj. 4acos;

— MOJTOTOBKA K 3auéTry — 3,9 akaj. yaca

®dopma aTTecTalMy - 324ET

AynuTopHas g e
KOHTaKTHas paboTa E 5 dopma TeKyIIero
=
Pasnen/ Tema 2 (B axan. yacax) o > Bun 3 KOHTPOJIS Ko
> & ©| caMOCTOSATEeNbHOW | yCIEeBaEMOCTH H
JCIUTUTAHBI & £ = .. | komMmeTeHIUH
2 5 paboTs MIPOMEKYTOYHOM
7mab. | mpakT. | 5 & ATTeCTAINH
Jlek. < < 11
3aH. 3aH. QO &
1. Pazgen 1
11 OCHOBBI
TUTAaHUPOBAHHS u pabora ¢
15 | oubnmorpaduuec |ycrusiit onpoc, tect|[TK-16, TTK-20
OpraHU3aIux
KM MaTepuagaMu
JKCIIEPUMEHTA
1.2 PazpaboTka miiaHa | Paora c
) P 10 | oubnuorpaduuec Yt onpoc | TTIK-16, TIK-20
MPOrpaMMBbI KCIICPHUMEHTA
5 KM MaTepuagaMu
Brinmonnenue k
1.3 N3yuenue u
1a00paTOPHBIX
O3HAKOMJICHHE c aGor Nol 2 JlaGopaTopHas
METOJMKaMU TPOBEICHUS 2/21 10 p a60Ta_10’ ’ pabora Nel, 2, | TIK-16, TIK-20
JKCIIEPUMEHTa ¥ BBIOOD P YCTHBIH OIpoc
oubnnorpaguuec
METOTUKH
KHUM MaTepuagaMu
Hroro no pazaeny 2/21 35
2. Pasnen 2
Brinmonnenue
71a00paTOPHBIX
21 CranpapTHbie a6gT Nfl ) JlaGopaTopHas
UCTIBITAHUS MCXOJIHBIX 2/11 12 p pa60Tz_1 C’ ’ pabora Nel, 2, | TIK-16, TIK-20
MarepuaIoB CTHBIH OIPOC
P oubnnorpaguuec y P
KAM MaTepuajiaMu
B
29 Tposesenne BITIOJIHEHNE K
71a00paTOPHBIX
TPEeIBAPUTEIBHBIX OIBITOB aGor Nol.2 JlaGopaTopHast
W aHamM3  TOMyHaeMbIX| o 221 12 p pa60Ta_1¢’ ’ pabora Nel, 2, | TIK-16, TIK-20
€3yJIbTaTOB B Xome CTHBIH OIIPOC
pesy A 6ubnnorpaguuec y P
IKCIIEPUMEHTA
KAM MaTepragaMu
O6paboTtka
2.3 Bribop, moaroroBka pe3yibTaToB
MaTepuajgoB M IMpuOOPOB, 71a00paTOPHBIX JlaGopaTopHas
KOMIIOHOBKAa M IIpOBEpKa 2/11 15 pabot Nel,2, pabora No2, TK-16, TIK-20
YCTAaHOBKH;  BBITIOJHEHHE paborta ¢ YCTHBIN OTIPOC
JKCIIEPUMEHTOB 6ubnnorpaguuec
KHAM MaTepragaMu




Ananuz

2.4 OO6paboTka KOHEYHBIX PE3YIIbTATOB
SSYNETATOB  HX AHAKMI 1a60paTOPHBIX Jlab6opaTopHas
p 221 20 | pabor Nel 2, pabota Nel, 2, |TIK-16, [IK-20
U BHEIpPEHHE PEe3yIbTaTOB .
. paborta ¢ YCTHBIi OIpoC
UCCIIeI0BaHUH
oubimorpaguuec
KHAM MaTepuaiaMu
HUroro no pasaeny 8/611 59
Uroro 3a cemectp 10/81 94 3a4éT
Hroro no aucuuIuinHe 10/8U 94 3a4eT TIK-16,ITK-20




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

OOpa3oBarenbHble TEXHOJIOTUU — 3TO LIEJIOCTHAs MOAEIb 00pa30BaTEIbHOIO Ipolecca,
CHCTEMHO OIpeaeIstomas CTPYKTYpY M COAEp)KaHUE [eSITeIbHOCTH OOEHX CTOPOH 3TOTO
nporecca (IpernojaBaTenss M CTYAEHTA), HMMEIOLIAs LEIbI0 JOCTH)KEHUE IUIAHUPYEMbIX
pe3yibTaTOB C TMOMPAaBKOM HAa  WHAMBHUAYyalbHbIE OCOOCHHOCTH €ro  y4YacTHUKOB.
TexXHOJOrMYHOCTh Y4EOHOIo Ipolecca COCTOMT B TOM, 4TOOBI caenaTh Y4eOHBIH Ipolecc
MIOJTHOCTBIO YIIPABIISIEMBIM.

OCHOBHBIMU IIpU3HAKaMU 00Pa30BaTENbHON TEXHOJOTHH B €€ COBPEMEHHOM IIOHUMAHUU
SIBIISTFOTCSL:

— ZieTallbHOE ONMCaHUe 00pa30BaTENbHBIX LIEIeH;

— TMO3TamHOe omnucaHue (MPOEKTUPOBAHME) CIOCOOOB  JOCTMXKEHHUS — 3a/aHHBIX
pe3yabTaTOB-LIENEH;

— HCIIOJI30BAaHHE OOpaTHOM CBSI3M C LENBbI0 KOPPEKTUPOBKU 00pa30BaTENLHOTO
nporecca;

— TapaHTUPOBAHHOCTH JOCTHTAEMBIX PE3yJIbTaTOB;

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

— ONTUMAJIBHOCTB 3aTPauyuBaEMbIX PECYPCOB U YCHIIUH.

Peanm3anus KOMIIETEHTHOCTHOTO MOAXOA MPEIyCMaTPUBAET UCTIOIH30BAHNE B YI€OHOM
npolecce AakTHUBHBIX W HHTEPAKTHBHBIX (OpPM MpPOBEAEHUS 3aHATUH B COYETAHUU C
BHEAYIMTOPHOU PabOTOH ¢ 1ebI0 GOPMUPOBAHUS B PA3BUTHS IMTPO(ECCHOHATLHBIX HABBIKOB.

TpaauumonHsle 00pa3oBaTelbHblE TEXHOJIOIMH OpPUEHTHPYIOTCS HA OpraHU3aLUIo
00pa30BaTeNbHOTO  Ipoliecca, MPEANONaralollyl0 HOpsAMYI  TPaHCIALMIO 3HAaHUW  OT
npenojiaBaTess K CTyJIeHTY (IIPEeUMYILECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UIUTIOCTPATUBHBIX
METOJI0B 00y4eHUs1). YueOHas AeATeIbHOCTh CTYJ€HTa HOCUT B TaKUX YCJIOBUSX, KaK IPABUIIO,
PENpOIYKTUBHBIN XapakKTep.

@®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAHUEM TPATUIIMOHHBIX TEXHOJIOTHIA:

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

6 Y4eOHO-MeTOAUYECKOE 00eciedeHre CAMOCTOSITeJIbHOI PadoThl 00y4aroImmMXxcst
[Ipencrasneno B mpunoxxeHuu 1.

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

8 YueOHO-MeTOoAMYeCcKOe U MH(POPMALMOHHOE o0ecneyeHHe THCIUIIIMHBI (MOYJIs1)

a) OcHOBHas JIMTEepaTypa:

1. PoikkoB, M1.b. OCHOBBI Hay4YHBIX MCCIIEOBAaHUM M M300peTaTenabcTBa [DIEKTPOHHBIN
pecypc]: Yuebnoe mocobue mist Byzos / U.b. PeokkoB. 1-e u3a. — Cno.: Jlans, 2012, — 224 —
Pexxum nocryma: http://e.lanbook.com/books/element.php?pll_id=2775 ..

2. Xpomatorpaduyeckuii ananuz : yueOHoe mocobue / E. C. Maxorkuna, H. 1O.
CeeunukoBa, M. B. Illlyouna, B. U. CeicoeB ; MI'TY. - Maruutoropck : 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



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

0) lomotHuTeIBLHASI TUTEPaTypa:

1. Py6un, I'. I1I. ITnanupoBanue sxcrepumenTa : yueonoe mocoodwue / I'. 111. Pyoun, E. T.
Kacarkuna, 1. A. Muxainosckuii ; MI'TY. - Maraurtoropck : MI'TY, 2017. - 1 anekTpoH. 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

2.CreunnkoBa, H. FO. Xummuueckas TEXHOJOTHS TOIUIMBA . Y4EeOHO-METOIUYECKOE
nocobue / H. 10. Ceunnkosa, C. B. FOauna, T. I'. Bonomyk ; MI'TY. - Marautoropck : MI'TVY,
2018. - 1 omekrpon. ont. guck (CD-ROM). - 3arm. ¢ tutyn. okpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3597.pdf&show=dcatalogues/1/1524
387/3597.pdf&view=true

B) MeToaunyeckue ykasaHus:

1. Xpomatorpaduyeckuii ananu3 . yuebHoe mnocoome / E. C. Maxorkuna, H. IO.
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

2.IleryxoB, B. H. Onenka sKkcruryaTalliOHHBIX CBOMCTB TOBAPHBIX JU3EIbHBIX TOIUIHB !
ydaebnoe nmocobue / B. H. Ileryxos, H. 0. CeunukoBa ; MI'TVY. - 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

3.CBeunukoBa, H. FO. Xumudeckas TEXHOJOTHs TOIUIMBA | y4eOHO-METOAMYECKOE
nocobue / H. 10. Ceunnkosa, C. B. FOauna, T. I'. Bonomyk ; MI'TY. - Maraurtoropck : MI'TVY,
2018. - 1 omektpon. ont. auck (CD-ROM). - 3Barm. ¢ turyn. oskpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3597.pdf&show=dcatalogues/1/1524
387/3597.pdf&view=true

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammuoe o0ecneuenne

Haumenoanue [10 Ne norosopa Cpoxk aeicTBus JTUIIEH3UN
MS Windows 7 J1-1227-18 o1 08.10.2018 11.10.2021
Professional (st kitaccoB)
MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional
7Zip CcB000JIHO pactpoctpansemoe [10 0EeCCPOYHO
FAR Manager cB000THO pacrpoctpansemoe [10 0eCCpOUIHO



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

IIpodeccnonanbubie 0236l JAHHBIX U HH(POPMALMOHHBIE CIPABOYHbIE CHCTEMbI
HasBaHue xypca Cchlaka
DnekTpoHHas 0a3za nmepuoauveckux u3manuii East View
Information Services, OO0 «MIBUC»
HaunonaneHas nH(OPMaLMOHHO-aHATUTHYECKas
cucrema — Pocculickuil MTHAEKC HAy4YHOTO UTUPOBAHMS
(PUHIL)

[MTouckosas cucrema Akanemust Google (Google Scholar) [URL: https://scholar.google.ru/

https://dlib.eastview.com/

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

Nudopmanmonnas cucrema - EnuHoe okHO gocTymna K

URL: http://window.edu.ru/
nHGOPMAIMOHHBIM pecypcam

denepanbHOC rOCYJapCTBEHHOEC O0KETHOE
yupexaenne «Denepanbubliii MHCTUTYT npoMbinuiennoi|URL: http://www1.fips.ru/
COOCTBEHHOCTH

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOLYJIs1)

MatepuraiabHO-TEXHUUYECKOE 00eCrIeYeHNE IUCIUIUIMHBI BKIIIOYAET:

1. Vuebnas ayauTopust Ui IpoBeAeHUs JabopaTOpHbIX 3aHATUH «JlabopaTopus
XUMHUYECKON TEXHOJOTUH TOILIMBa»» OCHAILIEHA JJAO0OpaTOPHBIM 000PYIOBAHUEM:

KoJIOOHarpeBaTeay  JJEKTPUYECKHE,  XOJIOAWIBHUKH,  TEPMOMETpbI,  IUIMTKU
AIIEKTPUYECKHUE, CYIIMIbHBIN 1IKad, HA0Op apeoMeTpPOB, YCTAHOBKHU JJIsl OIPEJCIICHUS BA3KOCTU
HEQTENpOAYKTOB,  TEMIEpaTypbl  BCHBIIIKM  HEPTENPOAYKTOB,  (PpaKkIMOHUPOBAHUS
He(TenpoAyKTOB, nonykokcoBanuss TI'M, razoBoro aHaiu3a.; aHAIUTUYECKHE 3JIEKTPOHHBIE
BECBHI, TATPUMETPHUECKUE YCTAHOBKH

«Jlaboparopust HePTETPOTYKTOB:

CeprudunupoBaHHble YCTAaHOBKU JUIs oIpelesieHus, ko3dduuuenra GuibTpyeMocTH,
UCTIBITAHUS TOBAPHOHN MPOIYKIIMHA HA MEIHOW TUTACTUHKE, ONpeAeTeHus (PpaKIOHHOTO COCTaBa,
Xpomarorpaduyeckoro onpezaencHus O€H30I1a, ONpeIeIeHNss OKTaHOBOTO YMCiA, ONpPEeICHHS
LIETAaHOBOTI'O YKCIIa, onpeeneHus 1sera Ha koaopumerpe LIHT B naboparopun HepTenpoaykToB

2. YueOHast ayAUTOpUs Ui TPYNIOBBIX U UHAWBUIYAIBHBIX KOHCYJIbTAIUH, TEKYILEro
KOHTPOJISI M TPOMEXKYTOUHOM aTTeCTalluK OCHAIIIEHA:

- KOMIIbIOTepHOIT TexHukol ¢ makerom MS Office, ¢ noakmrouennem k cetu «MHTEpHET
U C JIOCTYIIOM B 3JIEKTPOHHYIO HH(OPMALMOHHO-00pa30BaTeNbHYIO CPely YHUBEPCUTETA;

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

3. [loMenienue 151 CaMOCTOSATETHHON paOOTHI OCHAIICHO:

- KOMITBIOTEpHO# TexHukou ¢ nmakerom MS Office, ¢ noaxmouenuem k cetn «MHTEpHET»
U C TOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeaIM3UPOBAaHHON MeOebIo.

4. TlomemeHue ans XpaHEHUS M MPODUIAKTUYECKOTO OOCITYKUBAaHUS Y4eOHOro
000pyTI0BaHUS OCHAIIICHO:

- CIIeLMAIN3UPOBAHHON MEOEIBIO: CTeNIaKaMy JJIsl XpaHeHHsl ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU ISl pEMOHTa yueOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus1 yueOHO-MEeTOMUECKON TOKyMEHTAIUN U MaTepUaoB.


https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/

IIpunoxenne 1
6 YueOHO-MeTOAHYECKOe o0eceYeHrne CaMOCTOSATeIbHOI padoThl 00y4a0IMXCS

JlaGopaTopHblie padoThI

JlaboparopHnas padota Nel N3yuyenre KUHETUKH (PIIOTALIMOHHOTO OOOTAILIEHUS YIIIs

JlabopaTtopHnast pabota No2 OnpeneneHue coepxaHusi JErKuxX yriieBoJ0pOI0B
XpOMaTOI‘pa(bI/I‘-IeCKI/IM METOAOM B OTXOH4ax XUMHYECKOU MPOMBIIIJICHHOCTH

Tect

1.Kakoe BbIpaxeHHE OIpeIesieT cpeHeapu(PMEeTHIECKOe 3HAUCHUE CITYYaiiHON BETHUNHBI?

—_ n X.N — nX.Nn.
1.x=) —+; 2.X=Y —~;
le o T m(x)
— n : — n n.
3X:2ﬂ; 4.X:ZL;
1 N 1 N

2. Kakue BBIPAXXCHHUA OIIPCACIIAIOT MATCMATHYCCKOC OKHUAAHUC cnyqaﬁHoro coObITUA?
1.m(x):zl:yili>i; 2.m(x):zl:aiF’i;
n +o0
3.m(x)=>xP;  4.m(x)= [P(x)dx
1 —©

3. KaKOMy 3aKOHY paclupCACIICHUA COOTBETCTBYCT NAHHOC BHpa)KCHI/Ie?

. {_[xm(;)]ﬂ
f(x)=——¢- 2
) o~\2x

4. Kakomy 3aKOHY pacnpeeseHNs COOTBETCTBYIOT IaHHbIE 3aBUCUMOCTH?

a) 8
#(x) f(x

7
&V‘zz
m 2 I'd

5. KaKOMy 3aKOHY paclupCACJICHUA COOTBETCTBYIOT NAHHBIC 3aBUCHMOCTHU?
px)

w‘m-f
03

e
82

61 ’—"J\\
XY

6. KaKOMy 3aKOHY paclupCACIICHHUA COOTBETCTBYIOT JaHHOC BLIpa)KCHI/IC?

2%

)
X 0 "X




m* (at)

P(X)=—=e™" = -
X! X!

e

7. VYKaxuTe NpaBWIbHYIO (GOpMYNy anmpoOKCHUMAlUA MPEICTaBICHHON SKCIEPUMEHTAIBHOM

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

8. Vkaxute mpaBWIbHYIO (GOpMYTy anmpoOKCHMAIUUA MPEICTABICHHON SKCIIEPUMEHTATLHOM

3aBUCHUMOCTH

y:aebx

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

HpnMeprle TEM HHAUMBUAYAJIBHOI'0 3alaHUs 110 TUCHUIIJIMHE «HJ’IaHI/IPOBaHI/Ie H
OpraHu3anvs SKCIICPUMEHTA»

1. Omnpenenenue conepkaHus JIETKUX YIJIEBOJOPOJOB XpoMaTOrpauuyecKuM MeETOJOM B
0TX0J1axX HePTeXUMUHU.

2. OmnpeneneHue COAEp)KaHUS JIETKUX YIIIEBOJOPOJOB XpoMaTorpauuyeckuM METOJIOM B
0TX0/1aX KOKCOXHUMHUH.

3. HccnenoBanue BAMSHMSA TPYNIIOBOTO XMMHYECKOI'O COCTaBa PEareéHTOB Ha MOBBIIICHUE
3¢ (HEeKTUBHOCTH (IIOTALIMU YTIEH.

4. WccnenoBaHue aJcOpOIMOHHBIX CBOMCTB yroJbHON MOBEPXHOCTH XpOMaTOrpapruecKum
METOZOM.

BOl'[pOCLI K 3a4€Ty Mo IMCIHUIJINHE «Hnannponaanne N OpraHu3anus IKCIEPUMEHTA»

1.Ponb nnaHupoBaHus M OpraHU3aluy IKCIEPUMEHTa B IMPOo(deCCHOHAIbHON JAesITEeIbHOCTH.

Hayka u ee ponp B coBpemeHHOM oOmiectBe. Hayka - kak cdepa wuccienoBaTeslbCKOn
JESITENIbHOCTH.

2. OpraHu3anusi Hay49HO- UCCIIeI0BaTeIbCKON paboThl B By3e.
3. Llenn n 3aa4un HAy4YHBIX UCCIEAOBAaHUNA. METOA0I0THS HAYYHOTIO TO3HAHUS.

4, Knaccmbmcaunﬂ Hay4YHBIX HCCIEIOBaHUM MO CTEIEHU CJIIOJKHOCTH, IIO BHIaM CBA3U C
06H.ICCTB€HHLIM IMPOU3BOACTBOM, IO HCTOYHUKAM (bHHaHCI/IpOBaHHH.



5. DTanbl HAy9HO-UCCIIEI0BATEIbCKOM padOTHI.

6. 6.Kakue BeIpaK€HUs UCIIONB3YIOTCS JIS ONPEACIICHHS TPYObIX OTMOOK U3MEepEeHU?

X —X X —X
1 ﬁ — max ’ 2 ﬂ — min )
' o n-1 ! n-1
n H n
X —X X —X
3 — max , 4 — min :
B — B —
7 o
n n

7. Uto onpenenseT 1aHHOE BbIpakeHue?
max D,

>D,
1

kKP =

8. Kakue BbIpakeHUs UCIOIb3YETCs U1 OLIEHKU BOCIIPOU3BOAUMOCTH PE3yJIbTaTOB U3MEPEHUN?

1. kI(P 2 kKT’ 2. kI(P < kKT’

3.kyp <0¢rs 3.Kyp 20y

9. Kakoe BbIpakeHUE ONPEACTISET BEPOSATHOCTD CIYYaHOTO COOBITHS?

1.P(x)=2M. 2 pry =N,
(o}
3.p) =MW Py = 283

10. Kakoe BbIpaskeHUE ONpeAensieT YacTOTy CIy4ailHOTO COOBITHSA?
n(x n(x
1y =" 2509 -1,

3.9(x):@; 4300 = o0,

m(x) n(x)
1 1 ®usnveckuii ¥ XUMUYECKUH IKCIIEPUMEHT, METOIbI 00PaOO0TKH, OLIEHKY MOTPEITHOCTH.
12.MeToapl MaTEMaTUYECKOTO aHAJIN3a U MOJIEIUPOBAHUS,
13.MeToabl TEOPETUUYECKOTO U SKCIEPUMEHTAIBHOT'O UCCIEA0BaHUS
14.CocraBneHnue nporpaMMbl UCCIIEIOBAHUS
15.Metposiorndyeckoe obecreueHne SKCIepuMeHTa
16.06paboTka pe3yabTaTOB IKCIIEPUMEHTA
17.AHanu3 pe3yiabTaTOB SKCIIEPUMEHTA

18.Coaeprxanrie Hay4YHO-HCCIIE0BATENbCKOTO OTUETA



19. TloaroToBKa 1 MPOBEACHHUE JTAOOPATOPHBIX UCCIICTOBAHUM.

20.ITouck, HakoruIeHHE U 00pabOTKa HAYYHOU WH(DOPMAITUH.

21. Posib u3MepeHUH B TEXHOJOTHUYECKUX HCCeN0BaHUAX. CTaTUCTUYECKUI aHaIU3 Pe3yJIbTaTOB

OKCIICPUMCEHTA.

22. IIpoBepka BOCIIPOU3BOIUMOCTH OIIBITOB.



Ipuio:xkenne 2

7 OueHo4YHbIEe CpeCTBA JJIsl IPOBeIeHHs IPOMEKYTOYHOM aTTeCTAlNH

a) [lnanupyembie pe3yabTaThl 00y4eHHUs] H OLIEHOYHbIE CPeJACTBA /1JIsl IPOBEAeHHUS
MPOMEKYTOYHOM aTTeCTALMU:

CTpyKTypHBIi
AJIEMEHT

KOMIICTCHII U

[Inanupyemble
PE3yNbTaThI
oOyueHus

O1neHOYHBIC CPEACTBA

ITK-16 cioco0HOCTHIO IJIAHMPOBATH U MPOBOANTH (pr3MUecKHe M XMMHYECKHe
IKCIIEPUMEHTBI, IPOBOAUTH 00pPadOTKY MX pe3yJIbTATOB H OLlEHNBATh MOIPELIHOCTH,
BbIIBUTaTh TMNOTE3bl H YCTAHABJIUBATH IPAHMIBI UX IPUMEHEHUSs], IPUMEHATHb MeTObI
MaTeMaTH4YeCKOro aHAJIN3a U MO/IeJTUPOBAHUs, TEOPETHYECKOr0 H IKCIIePUMEHTAJIBLHOI0

HCCIIeI0BAHMS
3HATbD: OCHOBBI Bonpochl K 3adery N0  JMCHMILIHHE
IJIaHUPOBAHUS u | «Il1aHupOBaHKe U OPraHU3aLHs IKCIIEPUMEHTA»
TIPOBE/ICHUS
1.Ponb NMNAaHUPOBAHMSA M OPraHU3AIMM IKCIEPHMEHTA B
3KCIIEPUMEHTOB, ;
npodeCcCHOHATHHOM AeATeIbHOCTH.
METOIBI
MaTCMaTHICCKOTO 2.Hayka u ee poib B coBpeMeHHOM oOmiecTtse. Hayka -
aHa 32 1| kak cepa Mcce10BaTeNbCKOM eATeIbHOCTH.
MOJIC/TPOBAHMS,

TCOPECTUICCKOI'O u

4. Opranuzanus Hay4yHO- MCCJIEIOBATEIHLCKONW pabOThl B
Bysze.

AKCIEPUMEHTAIBHOTO
WCCIIEJOBAHMUS
5. lenu u 3aaun HAYYHBIX UCCIe0BaHUN. MeTomomorust
Hay4YHOTO MO3HaHUS.
6. Kimaccudukammst HayqHBIX UCCIIEAOBAHHUMA MO CTETIEHU
CIIO)KHOCTH, TI0 BHJAAM CBSI3U C  OOIECTBEHHBIM
MIPOU3BOJICTBOM, [0 UCTOUYHUKAM (PMHAHCHPOBAHUS.
7. DTarbl Hay4HO-HUCCIIE10BaTENbCKONW paboThI.
Ymern: OILICHUBATh 3aJaHue Ha YMEHHUE IPUMEHSTh METO/IbI
TTOTPENTHOCTH MaTEeMaTHYeCKOro aHaJIn3a U MOJIETUPOBAHUSL:
skcnepuMenTansapix | 1.Kakoe BBIPAKECHUE onpenenser
JIaHHBIX, IPUMEHATE | CPEAHEAPUPMETHYECKOE 3HAUEHUE CIly4aiiHON
METOIbI BEJIMYUHBI?
MaTEMaTHYECKOTO
— n X n — n
aHaJIM3a u 1Lx=>"1 Z—
MOJIETMPOBAHHUS 1o T m(x)
o n

><I
I




CrpyKTypHBII [Inanupyemsblie
3IEMEHT pe3yabTaThl OueHoYHbBIE CPEACTBA
KOMIIETEHIINH oOyueHus
2. Kakue BbIpakeHHs OINpPEACTAI0T MaTeMaTHYeCKOe
OKHMJIaHHUE CITy4ailHOTO COOBITHA?
n n
Lm(x) =2 P 2m(X)=2.0P;
1 1
n +00
3m()=>xP;  4.m(x)= [P(x)dx
1 "
3. Kakomy 3akOHY pacrpeiesieHusi COOTBETCTBYET JaHHOE
BBIpa)KEHHE?
[x-m(0
1 202
f(X)=——e"
o~N2rx
4. KakoMy 3aKOHY pacnpe/ieJICHUsI COOTBETCTBYIOT
JaHHbIE 3aBUCUMOCTH?
7} 3
#(x) 1(x)
! 1
3w~ a:
o, X % 0 v
5. Kakomy 3akoHy pacrpeeneHusi COOTBETCTBYIOT
JTAaHHBIE 3aBUCUMOCTU?
ff(‘) \qrn-f
03
m=2
02
I
B
|
14 5 0 15 X
6. Kakomy 3akoHy pacnpeneneHusi COOTBETCTBYIOT
JAHHOE BhIpaXkeHue?
2
m* ., (At) _
P(x)=—¢e™ :—( ) e
X! X!
Baaners: METOAaMH OO6paboTaTh MOTYYCHHBIE SKCTIEPUMEHTANILHBIEC JAHHBIE B
MIPOBEICHUS nabopaTopHbIX paboTax:

(bU3UYECKUX U
XUMHUYECKHIX
9KCIIEPUMEHTOB,

JlaboparopHast pabota Nel ccnenoBanue duotanuu
yrieu




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI UM

[Inanupyemsblie
pE3yJIbTaThI
o0y4eHus

OneHouHble CpeaCcTBa

00paboTKH UX
pe3yJIbTaTOB,
METOAaMHU
MaTeMaTHIECKOTO
aHanm3a u
MOJICTTUPOBAHUS

JlaGopaTtopHas padota Ne2 OnpeneneHue conepraHus
JIETKUX YTJIEBOJIOPOIOB XpOMaTOrpaduyecKuM METOIOM
1 3apy0EKHOT'O OIbITA 110 TEMATHUKE UCCIIeI0OBAaHUS

IK-20: cnoco0HOCTH NPOBOAUTH IKCIIEPUMEHTHI N0 32/IaHHBIM METOAMKAM ¢ 00padoTKOi U

AHAJIM30M pe3yJjabTaToB,

COCTABJISAITL ONMHCAHUA NMPOBOAUMBIX HCCJIEeOBAHUM H

NMOATrOTABIMBATDH JaHHbIE [IJI1 COCTABJIEHHUS HAYYHBIX 0030POB M MyOJIMKAIMii

3HaTh:

METOJMKH 00pabOTKH
51 aHanu3a
pe3yNIbTaTOB
HUCCIEe0BAaHUN

Bomnpocsl k 3a4ery

lduznuecknii ¥ XUMHYECKUH HKCIIEPUMEHT, METOIbI
00pabOoTKH, OLIEHKY MMOTPEITHOCTH.

2.MGTOI[BI MAaT€MaTU4CCKOIo aHaJIn3a 1 MOJACINPOBAHMA,

3.MeTobl TEOPETUYECKOTO U  SKCIEPUMEHTAIBHOTO
UCCIIEI0BaHUs

4.CocTtaBieHue porpaMmMbl UCCIIEJOBAHUS
5.Metponoruyeckoe obecrnedeHne 3KCrnepuMeHTa
6.06paboTKa pe3yabTaToB 3KCIIEPUMEHTA

7.AHanmu3 pe3ynbTaToB AKCIIEPUMEHTA
8.ConeprkaHne HayYHO-HCCIIEIOBATEIBCKOTO OTYETA

9. [loaroroBka u mpoBeeHHE Ta00PATOPHBIX
HUCCIIEJOBAHUIA.

10.ITouck, HakoMIeHHE U 00pabOTKa HAyUYHOU
uHpopMaluu.

11. Ponp nu3aMepeHmii B TEXHOIOTMYECKUX
uccinenoBanusax. CTaTUCTUUECKUN aHAJIU3 PE3YJIbTaTOB
JKCIIEPUMEHTA.

12. IlpoBepka BOCIIPOU3BOIUMOCTH OIIBITOB.

YMmerh:

COCTaBIISITh
OonucaHus
HpOBO)II/IMI)IX
HUCCIEe0BaHuN

CocTaBUTh OIMCAHUE MMPOBCACHHBIX I/ICCJ'IC,Z[OBaHI/Iﬁ 1o
TEMATHUKE UCCIICIOBaHUA

I/IHIII/IBI/IIlya.TILHOG 3aJlaHHE IO JTUCIHUIIJINHE




CrpyKTypHBII [Inanupyemsblie
JJIEMEHT pe3yiabTaThl OneHouHble CpeaCcTBa
KOMIIETEHIINH o0yueHus

«Il.1annpoBaHue U OPraHU3aANMS IKCIIEPUMEHTA)

B.]IaIleTb: HaBbIKaMH HO,Z[FOTOBI/ITB JaHHBIC NJIA COCTAaBJICHUSA HAYYHOI'O o630pa
IIOATOTOBKHU JaHHBIX | IIO0 TEMATHKE UCCIICAOBAHUA

TS COCTaBJIECHUS
NuauBuayaabHoe 3a/1aHue 10 JUCHUIIIHHE

HAY4YHBIX 0030pOB M
«I[lnaHupoBaHHe U OPraHU3ALMSA IKCIEPHMEHTA»

nyOauKaui

0) [Hopsinok npoBeeHUsI MPOMEKYTOYHOM ATTECTAIlUM, TOKA3aTeJIH U KPUTEPUH
OlleHUBAHMS:

[IpomexxyTounast —arrecranusa 1o gucuuiuimHe  «llmanupoBanwe W opraHuzanus
9KCIIEPUMEHTA» BKIIIOYAET TEOPETHUECKHUE BOMIPOCHI, MTO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHUS
00y4arolMMuUCs 3HaHUH, U TPaKTHYECKUE 3aJaHHs, BBIBIISIIONINE CTENeHb CHOPMUPOBAHHOCTH
YMEHHUH U BIIaJICHUH, MPOBOIUTCS B (hopMe 3aueTa M 3alIUTHI JIAOOPATOPHBIX padOT U 3aIUTHI
WHAMBUAYAIBHOTO 3aJaHUs 110 TUIAHWPOBAHUIO U OPTaHU3AI[UH SKCIIEPUMEHTA.

ITpoMexyTouHas aTTecTalys M0 TUCLUUIUIMHE BKIIIOYAET TEOPETUUECKUE BOIIPOCHI,
MO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHHUS O0YYarOIMMUCS 3HAaHUN, U TPAKTUYECKHE 3aJaHHNs,
BBISBIISIOLINE CTETIEHb CPOPMUPOBAHHOCTH YMEHUH U BIIJICHUH, TPOBOIUTCS B (hopMe:

- BBITIOJIHCHHUA U 3allTUThI na6opaTopHL1x pa60T;
-BBIIIOJIHCHU S U 3aIUTHI HHAWBUAYAJIBHOTO 3aJaHUsd,
-3a4ueTa;

Boinonnenue nabopaTopHbIX pabOT MPOBOAUTCS B yUEOHBIX ayAUTOPUSIX AJISl IPOBEICHUS
71a00paTOpHBIX paboT MO AUCLUHUIUIMHE MO0/ PYKOBOACTBOM IIPENOAaBaTes, pacyeT U MOAroTOBKa
K cl1a4e JIabopaTopHOM pabOTHI OCYIIECTBISETCS 00YJAIOMIUMCS CaMOCTOSI TEIBHO.

Kputepuu onenrnBanus 1a00paTOpHbIX padoT: «3aUTEHO», «He 32a4TEeHO».

KpI/ITCpI/II/I OLICHUBAHUS MHAUBUAYAJIBHOI'O 3aJIaHUS 110 JUCHUIIIMHE. «3aYTEHO», «HE
3a4YTCHO».

IToka3zarenu u KPUTECPHUH OICHUBAHUA 3a4eTa:




— OLCHKY «3a4TeHO0» CTYJICHT I10JIy4aeT, €CIIM MOXKET MI0Ka3aTh 3HAHKs HA YPOBHE
BOCIIPOU3BECHHS U 00BACHEHHS HH(POPMAIINY, HHTEIJICKTYaJIbHbIE HABBIKH PEILICHHSI TPOCTHIX
3a/1a4, MOXKET JaTh OLEHKY MPEAJIOKEHHON CUTYyalUH.

— OICHKY «HE€3AYTECHO0>» CTYACHT I10JIYYACT, CCJIM HC MOKCT ITOKAa3aTh 3HAHHA HAa YPOBHC
BOCITPOU3BCACHUA U 00BSICHEHHS I/IH(bOpMaI_[I/II/I, HC MOXKCT IIOKa3aTb HHTCIIJICKTYAJIbHBIC HABBIKH
pelmiCHus NPOCTHIX 3a/iad, AaTh OLICHKY HpCIIHO)KCHHOﬁ CUTyalllu.



