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AUCHHIIIIMHBL
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Ne Paznen Kparkoe conepskanue Ne mpotokona e
0/ | mporpaMMsl HM3MEHEHUS/TONIOJIHEHUS 3acelaHus 3
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AxTyanusanus yyeGHo-MeToauyeckoro u | 04.09.19
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1 Ilean ocBOeHMSI AUCHHUILJINHDBI

Hensstmu  ocBoeHust aucumiuiuHel «llmaHupoBaHue M oOpraHu3anusi SKCIEPUMEHTa»
SABIISIFOTCSL:

ydactue B pa0doTax IO IUIAHUPOBAHUE M OPTraHM3aLUs SKCIEPUMEHTA, COCTAaBICHUIO

Hay4YHbIX OTYETOB [0 BBIIOJHEHHOMY 3a/JlaHUI0 M BO BHEIPEHUU pE3yJIbTaTOB

WCCIICIOBAaHHM [T peUIeHUs 3a1a4 MPO(PEeCCUOHANBHOM NesITeTbHOCTH.

2 MecTo NUCHMIUIMHBI B CTPYKType 00pa3oBaTe/ibHOH NPOrpaMmbl MOATOTOBKH
O0akaJsiaBpa

Jucuumza ««IlnaHupoBanue U opraHu3anus SKCIEPUMEHTa SBIACTCS JUCLUILTMHON
10 BEIOOPY M BXOJUT B BAPHATHUBHYIO YacTh 0sioka 1 oOpazoBaTeabHON MPOrpaMMBl.

Jns  u3ydeHus jucuMiiinHbl ««llnaHupoBaHuMe ¥ opraHm3anus SKCIEPUMEHTa»
HEOOXOAUMBI 3HaHUA (YMEHHUS, HaBBIKHM), C(OPMHPOBAHHBIE B DPE3yJIbTaTe H3yYEHUS TaKUX
JUCLUIUIMH KaK:

b1.b.14. «®u3udyeckas XuMus»,
b1.b.12. «O61mmas u HeopraHu4ecKas XUuMHUsDH
b.1.b.10 «®u3uka»
3HaHUS YMEHHUS M HaBBIKM, MOJYYEHHbIE NPU H3YYEHUH JAHHON IUCLHUIUIMHBL, OyIyT
HeoOxoauMbl 1ipu Hanucanuu BKP.

3 Komnerenuun ody4arouerocsi, popmupyembie B pe3yibTaTe 0CBOCHHUS
AUCHUILIMHBI (MOAYJIs1) M IVIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

B pe3ynbraTe 0CBOSHUS IUCHUIUTMHBI O0yUYaIOUIUIiCs TOJKEH 001a1aTh CIEAYIOIUMHU
KOMIIETEHIASIMU

CTpyKTYpHBIH 3JIEMEHT

IImarupyemsble pe3yiabTaThl O0yUESHUS
KOMITCTCHIIUH 19 pesy. yu

ITK-16 cioco0HOCTHIO VIAHMPOBATH H NPOBOANTL (pH3NUecKHe 1 XMMHYECKHE
IKCIIEPUMEHTBbI, IPOBOAUTH 00pPadOTKY MX pe3yJIbTATOB H OLIEHNBATh MOIPELIHOCTH,
BBIIBUIaTh IMNIOTE3bl H YCTAHABJIUBATH I'PAHMIIbI MX IPUMEHEHHS, IPUMEHSTH METOAbI
MATeMaTH4eCKOI0 aHAJIM3a U MO/IeJINPOBAHUS, TEOPETHYECKOI0 U IKCIIePUMEHTAJIBLHOI0
HCCJICNOBAHNS

3HaTh: OCHOBBI IUIAHUPOBAHUA W HNPOBCACHUA OSKCIICPUMCHTOB, MCTOAbI
MAaTEeMaTUYCCKOTO aHAJIM3a W MOJACIIMPOBAHUSA, TCOPETUUCCKOIO U
OKCIICPUMCHTAJIIbHOT'O UCCICTOBAHUS

YMmeThb: OLICHMBATH NOIPCIIHOCTU SKCIICPUMCHTAJIbHBIX JAHHBIX, IPUMCHATDH
METO/JIbI MATCMATUYCCKOI'0 aHaJIM3d U MOJICJIMPOBAHUSA

B.TIa}IETb: METOJaMU MMPOBEACHUSA (1)I/I3I/IUICCKI/IX U XUMHUYECCKUX SKCIICPUMCHTOB,
O6pa6OTKI/I HX PE3yJIbTAaTOB, MCTOAAMU MATECMATHUYCCKOI'O aHAJIN3a U
MOJCIUPOBAHUA

IIK-20: crioco0HOCTH MPOBOAUTH IKCIIEPUMEHTHI M0 3aJaHHBIM METOAUKAM ¢ 00padoTKoil
U AaHAJHM30M Ppe3ybTaToOB, COCTABJATL ONUCAHUA IPOBOAUMBIX HCCICIOBAHMH H
MOAr0TABJIMBATH IaHHbIE VISl COCTABJICHUSI HAYYHbIX 0030p0B U Ny0JMKALUIH

3HaTh: METOJIMKH 00pabOTKH 1 aHAJIM3a PE3yNIbTaTOB HCCIEAOBAHUN

YMeTb: COCTaBJISITh OMUCAHUS IPOBOIUMBIX UCCIIECTOBAHHIA

Baaners: HaBBIKAMH TIOATOTOBKHU JIAHHBIX JUISI COCTABJIICHHUSI HAYYIHBIX 0030pOB
1 myOnuKanmit




4 CTpyKTypa U co/iepKaHHue IUCUUILTHHBI

OO0masi TpyJOeMKOCTh TUCIHUIUIMHBI COCTABJISCT 3
4acoB, B TOM YHCJIC:

- KOHTakTHas pabora — 48,1 akan. 4acos:

3aueTHblx exuuul; 108  akan.

— aynutopHas — __ 48 aKaJl. 4acoB;
— BHeaynuTopHas — 0,1 akaj. yacoB
— camocTosTelnbHas pabora — 59,9 akKaJl. 4acoB;
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Tema 1 OcHOBBI paboTa ¢
IUIAHHPOBAHUA H| - 6ubmmorpadude |yerneii onpoc, [[1K-16, 3
OpraHu3aIu CKUM TECT [1K-20 3
HKCTIEPUMEHTA MaTepruaIaMu
IloaroroBka K
nabopaTopHo-
Tema 2 parop IK-16
NPaKTUIECKOMY '
Pa3zpaboTka JlaGopaTtopHas
IaHa ul 7 5/2 sanarmo Nel,2, abora Nel, 2 i
POrpaMMBbI padora ¢ pCTHLH‘/'I 0_11’0(,: TK-20
porp oubnuorpaduue Y poc, 3yB
IKCIIEPUMEHTA
CKUM
MaTepHuaJaMu
Tema 3 U3syuenue Beinonnenune k
A O3HAKOMIIEHUE 11abOpaTOPHBIX I1K-16,
¢ MerOmHKAMM 5/2 pabor Nel,2,|JTabopaTopHast 3yB
7 pabora c|pabora Nel, 2,
MIPOBEICHUS . I1K-20
6ubnuorpaduye |yCcTHBIN omnpoc,
DKCIIEPUMEHTa U CKHM 3yB
BBIOOP METOJIUKH MaTepHajJaMu
T A Brinosninenue
cMa 1a00paTOPHBIX [IK-16,
CranpapTtHblie 10/4 pabor Nel,2,|JTaboparopHast 3yB
UCTIBITAaHHS 7 pabora c|pabora Nel, 2, TK-20
UCXOHBIX 6ubnmorpaduue |yCTHBINH omnpoc,
3
MaTepuaioB CKUM ye
MaTepHuaJaMu
BrinosniHeHue
Tema 5 10/4 JlaGopatopHas TK-16,
1a00paTOPHBIX
[TpoBenenue 7 pabot Nol 2 pabora Nel, 2,  |3yB
=1,&, (%)
peaBapUTEIbHBI CTHBIH OIIPOC [1K-2
peBapure paGota oY poc, 0




X  ONBITOB W o6ubnmorpaduue 3yB
aHau3 CKUM
MOy HaeMBIX MarepHraliaMu
pe3yIbTaTOB B
X0J1e
IKCIEPUMEHTA
Tema 6 BwiOop,
MOATOTOBKA O6paboTka
MaTepUajoB u pE3yIbTaToB
[TK-16,
npudoOpoB, J1a00paTOpHLIX JlaGopaTtopHas
10/4 paboT Nel,2, 3yB
KOMIIOHOBKa  ®| 7 8 paGota . pabora Ne2, K-20
poBepKa GuGmOrpaduc YCTHBII OTIpOC, ays
YCTaHOBKH; CKUM
BBINTOJIHEHHUE MaTepuagaMu
IKCIEPUMEHTOB
Tema 7
Ananus
OO6paboTtka
pe3yJIbTaToB
KOHCUYHBIX Ma6OPaTOPHEIX a6 I1K-16,
pE3yJIBTaTOB M KX 8/4 paGot Nel 2,|1abopatopras |,y
7 11,9 pabora Nel, 2,
aHajau3 u paborta c yeTHBIi onpoc I1K-20
BHEJIpEHUE 6H6J1H0rpa(1)1/1qe ’ 3yB
Pe3yIbTaTOB CKIM
. MarepHrajiaMu
UCCIICIOBAaHU
HUroro: 7 148/201 59,9 3auer

*U - 3aHSITHS B UHTEPAKTUBHOU (hopme
5 Oopa3oBaresibHbIe U HHPOPMAIIHOHHBIE TEXHOJIOTHH

OO6pa3oBaTenbHbIe TEXHOJOTUHM — 3TO LEJIOCTHAs MOJENb 00pa3oBaTeIbHOTO IpoIliecca,
CUCTEMHO OIpeessionias CTPYKTYpYy H COJep)KaHHUE MAeATeIbHOCTH O0EHX CTOPOH 3TOTO
mporiecca (TpermojaBaTelis W CTYJACHTa), WMEIMas IeJbI0 JIOCTIKEHUE IUIAHUPYEMBIX
pe3ynbTaTOB C  TOMPAaBKOW Ha  WHAUBUAYAIbHBIE OCOOCHHOCTH €ro  YYacTHHKOB.
TexHonornyHOCTh y4yeOHOro Mpolecca COCTOMT B TOM, 4YTOOBI cjenaTh Y4eOHBIM Mpolecc
MOJTHOCTHIO YIIPABIISIEMBIM.

OCHOBHBIMH TIpH3HAKaMH 00pa30BaTELHON TEXHOJOTHH B €€ COBPEMEHHOM ITOHUMAaHUU
SBIISIOTCS:

— JIeTaJbHOE ONMKMCAaHue 00pa30BaTEIBHBIX IIENICH;

— TOJTamHoOe omnucaHue (MPOEKTUPOBAHME) CIIOCOOOB JIOCTHKEHHUS 3aJaHHBIX PE3yIbTaTOB-
reseit;

— UCTIOJIB30BAaHUE OOPATHOM CBSI3U C LIETBI0 KOPPEKTUPOBKU 00Pa30BaTEIHLHOTO MPOIIECCa;

— TapaHTHPOBAHHOCTH JOCTUTAEMBIX PE3yJIbTaTOB;

— BOCTIPOM3BOAMMOCTh OOpPa30BATENBHOTO TMpoOIlecca BHE 3aBUCUMOCTH OT MacTepcTBa
MIperoaBaTels;

— ONTUMATBHOCTh 3aTPAYNBAEMBIX PECYPCOB M YCUIIHH.

Peanm3anuss KOMIIETEHTHOCTHOTO ITOAXO0Ja TPEIyCMAaTPHBACT WCIIOJb30BaHUE B YIcOHOM
MPOIECCE AaKTUBHBIX W HWHTEPAKTUBHBIX (OpPM TMPOBEIEHUS 3aHATUA B COYETAHUHU C
BHEAYJIUTOPHOH pabOTOM C 1eNbi0 (OPMHUPOBAHUS U PA3BUTHS TPO(PECCHOHATLHBIX HABBIKOB




1. TpamuuuonHsie oOpa3oBaTebHble TEXHOJOTHM OPUCHTUPYIOTCS  HA OPTaHHU3aLHUIO
00pa3oBaTeNbHOTO  Mpollecca, MPEANOoNaraloulylo MpsIMyl0  TPaHCIALWIO 3HAHUH  OT
npenogaBareis K CTYJEHTY (IPEeUMYILIECTBEHHO HAa OCHOBE OObSCHUTEIIbHO-WIIFOCTPATUBHBIX
METOJIOB 00y4eHHsI). YueOHas 1eATeIbHOCTh CTYACHTa HOCUT B TaKUX YCIOBHSX, KaK MPaBUIIO,
PENPOLYKTUBHBIN XapaKTep.

@®opMbl YUeOHBIX 3aHATHI C HCNOJIb30BAHMEM TPAANIUOHHBIX TEXHOJIOI W :

JlaboparopHass pabora — opraHuzanus ydeOHOUW paboOThl C peadbHBIMA MATEPHATLHBIMH H
MH(GOPMALIMOHHBIMU OOBEKTaMHU, SKCIEpUMEHTallbHas pabdoTa C aHAJIOTOBBIMH MOJEISIMU
peabHBIX 00BEKTOB.

6 YueOHO-MeTOoANYeCcKOe o0ecTieyeHne CAMOCTOATEILHOH PadoThl 00y4aroIuXcst

JlabopaTopHbie paboThI

JlaGopaTtopnas pabora Nel M3ydenune KnHeTUKH (IOTAIIMOHHOTO O0OTAIICHHS YTIIS
JlabopaTtopHnast pabota No2 OnpeneneHue coepx aHus JErKuX YriieBoJ10pOI0B
XpoMmaTorpauueckuM METOJIOM B OTXOJaX XMMHYECKOM MPOMBIIIIEHHOCTH

Tect
1.Kakoe BbIpaxkeHUE ompenesseT cpeaneapupmMeTnieckoe 3Ha4yeHHe CIy4ailHoW BeTHYUHbI?

Lx=$A0 gy f
e 1 )
3.>_(:iﬁ; 4.x = zn:
1 N 1

2. Kakne BBIPAXXCHHUA OIIPCACIIAIOT MATCMATHYCCKOC O KHUAAHUC CHy‘I&ﬁHOFO cOoOBITHSA?

Lm(x)=>uP;  2.m(x)=YoP;
3amX)=3xP:  4mKx) = |P(X)dx

3. KakoMy 3aKoHY pacrpeeseHusi COOTBETCTBYET JIaHHOE BhIpaskeHue?

{ [x-m() 2
1 262
f(X)=——e 7
o\2rx
4, KaKOMy 3aKOHY pacnpeneneHHﬂ COOTBETCTBYIOT JIaHHbBIC 3aBUCUMOCTH?

Hx f(’f

0 tx

5. KaKOMy 3aKOHY pacupCACIICHHUA COOTBECTCTBYIOT NAHHBIC 3aBUCUMOCTH?
p(x) Xrn-!

03
N

42

Wiz
"I
\, J

4 5 7 X




6. KakoMy 3aKkoHYy pacnpeneneHusi COOTBETCTBYIOT JaHHOE BbIpaXkeHHe?
2
m* ., (At)
e (P
! x!

7. VKaxuTe NpaBWIbHYIO (GOpMYTy anmpoOKCHMAIUA MPEICTABICHHON SKCIIEPUMEHTATLHOM
3aBUCUMOCTH

P(x) =

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

8. Ykaxure npaBWIbHYIO (QOpMYIy anmpoKCHUMalUd MPEICTaBICHHON SKCIEpUMEHTAIBHOM
3aBUCUMOCTH

y =ae”™
=Ilg X +bxlge; 2.Y =lga+bX; 3.Y =lga+hxlge;
4. y=c+aX; 5Y =lga+bxlgc;, 6.Y =1/(a+bX);

HpnMeprle TEM HHAUBUAYAJIBHOT0 3a1aHUA 110 TUCHUILJINHE «H.Halmpona}me Hu
OpraHu3anvs SKCIICPUMCEHT A

1. Omnpenenenue conepkaHusl JIETKUX YIJIEBOJOPOJOB XpOMAaTOrpaMuecKuM METOAOM B
0TX0J1aX He(PTeXUMUHU.

2. OmnpeneneHue COAEP)KaHUS JIETKUX YIIIEBOJOPOJOB XpoMaTorpauuyeckuM METOJOM B
0TX0/1aX KOKCOXHUMHUH.

3. MHccnenoBanue BIMSHMS TPYHNIIOBOIO XMMHUYECKOTO COCTaBa PEareHTOB Ha IOBBILICHHE
3P PEKTUBHOCTH (PIIOTAIMH YTIICH.

4. VccnenoBaHue aicOPOIMOHHBIX CBOWMCTB yroJbHOM MOBEPXHOCTH XpOMaTorpaduueckum
METOJIOM.

Bonpocet k 3adery mno gucuuminHe «IlnanmpoBanme wm  opraHmsanus
IKCIIePUMEHTa»

1.Posb naHMpOBaHUS U OpraHU3aLUH KCIIEPUMEHTa B MPOPECCUOHANBHOM J€ATEIbHOCTH.
Hayka u ee ponb B coBpeMeHHOM obOmectBe. Hayka - kak cdepa uccienoBaTeabCKon
JeSITEIbHOCTH.

2. Opranu3zanusi Hay4Ho- UCCleIoBaTeIbCKol paboTsl B Byse.

3. Llenn u 3aa9n HAYYHBIX HCCIETOBAaHUNA. METO0I0THS HAYYHOTO TIO3HAHMS.

4. Knaccu¢ukanuss HaydHbIX HCCIEIOBAaHMH IO CTEMEHU CIOXKHOCTH, 1O BHUAAM CBSI3U C
00LIECTBEHHBIM IPOU3BOACTBOM, 10 UCTOYHUKAM (PMHAHCUPOBAHUSI.

5. DTanbl Hay4YHO-UCCIIE0BATENBCKOM PabOTHI.

6. 6.Kakue BbIpaxeHUs1 UCTIONIB3YIOTCS JUIs ONIPENIeeHUs TPYObIX OIMOOK U3MEpEeHUi?

|
x|
><I

1.8 = T % 2.5, = Ko Z%
n-1 n-1
O\ —— H

n n

X . —X X . —X
3 ﬂzz max : 4 ﬂzz min X
n-1 n-1

Hy|—— O \——

n n

7. YUto onpenenseT JaHHOE BEIpaKEeHHE?



8. Kakue BBIPAXKXCHUSA UCIIOJIB3YETCA JJIs1 OLCHKH BOCIIPOU3BOJUMOCTH PE3YJIbTAaTOB HSMepeHHP'I?
L Kgp 2 Ky 2. Kyp <Ky
3.Kyp <0y 3. Kp 2 0¢r;

9. Kakoe BbIpakeHUE ONPEACIACT BEPOSATHOCTD CIYyYaiHOTO COOBITHS?

1P()_DIEIX), 2.p(x) = V).
N(x). N(x).
3.P(x) = ; 4.P(x) =
(x) = N (x) = )’
10. Kakoe BeIpa)keHUE OMPEISIAET YaCTOTY CIYIaAHOTO COOBITHSI?
1y =" 2509 =",
(X). D(X)
3. -\
Y(x) ()’ 4.y(x) = )

11dusnueckuii ¥ XMMUYECKUI SKCTIEPUMEHT, METOABI 00pabOTKH, OIIEHKY MOTPEIIHOCTH.
12.Metosbl MaTEMaTHUECKOTO aHAIN3A U MOJICIIUPOBAHMS,

13.MeTozbl TEOPETUYECKOTO U SKCIIEPUMEHTAIBHOT'O UCCIIEIOBAHUS

14.CocraBnenue nporpamMmbl UCCIEAOBAHUS

15.MeTtposnoruyeckoe obecredyeHrue IKCIIePUMEHTA

16.06paboTKa pe3yabTaToB IKCIIEPUMEHTA

17.Ananu3s pe3ynapTaToB SKCIIEPUMEHTA

18.Coneprxanne HayqIHO-UCCIIEIOBATEIILCKOTO OTYETA

19. [ToaroToBka u MpoBeaeHUE TAOOPATOPHBIX UCCIIETIOBAHUM.

20.ITouck, HaKOIUICHHE U 00padOTKa HAYIHOH MH(POPMAITUH.

21. Pontb u3MepeHui B TEXHOJOTMUECKUX UccienoBaHusIX. CTaTUCTUYECKHI aHAIU3 PE3Y/IbTaTOB
9KCIIEPUMEHTA.

22. IIpoBepka BOCTIPOU3BOJMMOCTH OIIBITOB.

7 OneHo4YHbIe CPEACTBA IJIsl IPOBEACHHUSA IPOMEKYTOYHON aTTeCTALINH

a) Ilnannpyembie pe3y1bTaThl 00y4eHUs] H OLCHOYHBIE CPEACTBA [JIsl IPOBEACHHUSA
NPOMEKYTOYHOH ATTeCTALUM:

CtpyKTypHBII [Inanupyemblie
JJIEMEHT pe3yabTaThl OneHouHsble cpeacTBa
KOMIIETEHIINHU oOyueHus

ITK-16 cioco0HOCTHIO JIAHMPOBATH U MPOBOANTH (pu3nUecKkne 1 XMMHYeCKHe
IKCINIEPHMEHTBI, IPOBOAUTH 00padOTKY MX pe3yJIbTATOB H OLCHHBATH MOTPELIHOCTH,
BBIIBUI'aTh T'MIIOTE3bl U YCTAHABJIUBATH TPAHUIIBI UX IPMMEHEHUSs], IPUMEHATH MeTO/bI
MAaTeMaTH4YeCKOIr0 AaHAJIN3a U MOACJTUPOBAHUS, TEOPETHYECKOI0 H IKCIIEPUMEHTAJIBLHOI0
Hccae0BAHNSA

3HaTh: OCHOBBI Bonpocsl Kk 3adery mo  JIWCHUILIHHE
TJIAaHUPOBAHUS u | «Ils1aHupoBaHMe U OPraHU3AIUSA IKCIIEPUMEHTA)
MIPOBEICHUS 1.Ponb TUTaHUPOBAHUSI U OPTAHU3AIMH SKCIIEPUMEHTA B
AKCIIEPUMEHTOB, po¢eCCUOHAIBHON JeATETHHOCTH.
METO/IbI Hayka u ee posb B coBpemeHHOM obmecTBe. Hayka - kak




CTpyKTypHBII [Inanupyemble
JJIEMEHT pe3yabTaThl OneHouHble CpeacTBa
KOMIIETEHIINHU oOyueHus
MaTeMaTU4eCcKoro cdepa uccienoBaTeNbCKON AeSITETbHOCTH.
aHanusa u | 2. Opranusanusi Hay4HO- HUCCIIEOBATENLCKON paboTHl B
MOJICJINPOBAHUS, Bysze.
teopernyeckoro  u|3. Ilenm ©  3agayM  HAYYHBIX  HCCIICIOBAHMIA.
3KCHEPUMEHTAIBHOTO | METO1070r1s HAy4HOTO MO3HAHUSL.
UCCIIEI0BAHNS 4. Knaccugukauss HaydHbIX UCCIIEIOBAaHUI MO CTEIICHU
CIIO)KHOCTH, TI0 BHJAM CBSI3U C  OOIIECTBEHHBIM
MIPOU3BOJICTBOM, TI0 HICTOUHUKAM (PMHAHCHPOBAHUSI.
5. DTaIlbl Hay4YHO-HCCIIe10BaTENbCKONW PabOTHI.
Ymers: OLIEHUBATh Tecr
IIOTPELIHOCTH
1.Kakoe BBIPAKECHHE onpenesnser
SKCIIEPUMEHTAILHBIX o
cpenHeapudmernyeckoe 3Ha4YEHHE CllyyaiHOI
JaHHBIX, TPUMCHATH 9
METOJIbI BEJINYUHBI/
MaTeMaTUIECKOIro - & Xn, - Xn
1.x=>—"4 2.Xx=) —4;
aHanm3a u T o T m(x)
MOJIEIIUPOBAHHUS
L _\Ci S Xl
3 x=>—" 4.x = —1;
1N, 1 N

2. Kakue BbIpaxeHUs ONPEHETSAIOT MaTeMaTHYECKOE
OKUJaHHE CITy4ailHOro COOBITHS?

LmX)=>uP;  2m(x)=oP;

3m(x)=YxP;  Amx) = [P(x)dx
1 —0
3 . KaKOMy 3aKOHy pacnpeneHeHI/IH COOTBeTCTByeT

JaHHOE BbIpaxkeHue?

{[x—m(x)lz}
2
e 20

1
"= 2

4. Kakomy 3akOHY pacrnpe/esieHUs COOTBETCTBYIOT
TaHHBIE 3aBUCUMOCTH?

a) §
#(x) f(x

7
/k‘?‘:x
m ) X

5. Kakomy 3aKkoHY pacnpeieIeHus] COOTBETCTBYIOT
JTaHHBIE 3aBUCUMOCTU?

(3

)
A 0 - X




CTpyKTypHBII [Inanupyemble
3IEMEHT pe3yabTaThl OueHoYHbBIE CpEACTBA
KOMIIETEHIINH oOyueHus
p(x) \(rn-I
03
m=7
02
W\mzf m= f:'i'!
a1 / <<“’= N
\ |
05 @ 5 X
6. Kakomy 3akoHy pacmpeleneHHus COOTBETCTBYIOT
JaHHOE BhIpaxkeHue?
X 2
P(x) = moem_ me“t
X! X!
Baanern: METOIaMU
IIPOBEICHUA
(usnueckux u [IpoBecTu maboparopHbie paboThl U 00PadOTAThH
XUMHUYECKHX [I0JIy4YE€HHBIE SKCIIEPUMEHTAIIbHBIE JaHHbIE:
9KCIIEPUMEHTOB, Jlaboparopuas padota Nel HccnenoBanue duotanuu
00paboTKH UX yrieu
pe3yJIbTaToB, JlaboparopHas pabota Ne2 OmpeneneHue coaepKaHus
METONaMH JIETKUX YTIIEBOAOPOIOB XPOMATOrpahMuecKuM METOIOM
MaTeMaTHIECKOTO 1 3apyOEKHOTO OIBITA M0 TEMAaTHUKE UCCIICIOBAHNUS
aHaJIM3a u
MOZETHPOBAHHUS

ITK-20: cnoco0HOCTH NPOBOAMTH IKCNEPHUMEHTHI M0 33JaHHBIM MeTOANKAM ¢ 00padoTKoil

H aHAJIHU30M

pe3yJbTaToB,

COCTABJIATHL OINHUCAHUA HNPOBOAUMBIX I/ICC.]IEIIOBaHI/Iﬁ H

MOAroTaBJIUuBaThL JaHHLIC 1JISI COCTABJICHHUA HAYYHbIX 0630])03 H nyﬁnnkaunﬁ

3HAaTh:

METOJAMKH 00pabOoTKH
51 aHajm3a

pe3yJIbTaToB
HUCCIIENOBAHUI

Bomnpocs! k 3auety

|dusnueckuii ¥ XUMHYECKHH DKCHEPHMEHT,
00paboTKH, OLIEHKY OTPEITHOCTH.

2.MeToapl MaTEMaTH4YeCKOT0 aHAIIN3a U MOJICIIMPOBAHHS,
3.MeToabl  TEOPETUYECKOTO W JKCIEPUMEHTAIBHOTO
UCCIIeIOBAHUS

4.CocTaBieHue IporpaMmbl UCCIETOBAHUS
5.Metponoruueckoe odecrieyeHre IKCIIepUMEeHTa
6.00paboTKa pe3yIbTaToOB IKCIIEPUMEHTA

7.AHanu3 pe3ynbTaToB HKCIEPUMEHTA

8.Coneprkane HayYHO-HMCCIIEI0BATEIHCKOTO OTYETa

9. IloaroroBka u NMpoBeJieHNE J1aOOPATOPHBIX
HCCIIE0BAHUM.

10.ITouck, HakomaeHue 1 00paboTKa HayYHOMH
nHpopMaLnu.

11. Ponb u3MepeHHii B TEXHOIOTMYECKUX
uccinenoBanusax. CTaTUCTHUECKUN aHAINU3 Pe3yJIbTaTOB
JKCIIEPUMEHTA.

12. TlpoBepka BOCIIPOM3BOAMMOCTH OTIBITOB.

METObI

YMmerh:

COCTAaBJIATH
onucaHus
HpOBO)II/IMI)IX
HCCIICIOBaHUM

CocTaBuTh ONKCaHUE MPOBEICHHBIX UCCIIEIOBAHUH TIO
TEMATUKE NUCCIICAOBAHUA

NuauBuayanbHoe 3alaHHe 110 JUCHMILIHHE
«Ils1aHUpoOBaHKMe U OPraHU3AIUA IKCIIEPUMEHTA»




CTpyKTypHBII [Inanupyemble
DJICMCHT pe3yabTaThl OueHoYHbBIE CpEACTBA

KOMIIETEHIUH o0y4eHus

Baagern: HaBBIKAMH [ToaAroTOBUTH TaHHBIE ISl COCTABIICHUSI HAYYHOTO 0030pa
MOJATOTOBKM  JAHHBIX | [T0 TEMATUKE UCCIIELOBAHUS
TS coctaBicHUs | UHAMBUAYAIbHOE 321aHHE M0 JUCHUILINHE
Hay4yHbIX 0030poB H | «IlIaHMpOBAHHE M OPraHHU3ALHUS DKCIEPUMEHTA»
myOauKammit

0) Ilopsinok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, MIOKA3ATE/IN U KPUTEPHH
OLlCHUBAHMUSL:

[IpomexyrouHass arrectanuss 1o aucuuiuimHe  «[lnanupoBanme u  opraHuzanus
9KCIIEPUMEHTAa» BKIIIOUAET TEOPETHUECKHUE BOIIPOCHI, MTO3BOJISIOUINE OLIEHUTh YPOBEHb YCBOCHUS
00y4aroluMuUCs 3HaHUH, U TPAaKTUYECKUE 3aJaHMsl, BBISBIISIIOIINE CTENEHb CHOPMUPOBAHHOCTHU
YMEHHH U BIaJIeHUH, TPOBOAUTCA B (hopMe 3aueTa U 3aIIMUThI JTa0OpaTOPHBIX paboT U OTUEeTa IO
IUTAHUPOBAHUIO ¥ OPraHU3aluy IKCIEPUMEHTA.

[TpomexxyTouHas aTTecTalus 1Mo JUCHUIUIMHE BKIIIOYAET TEOPETUYECKUE BOTIPOCHI,
MIO3BOJIAIOIINE OLIEHUTh YPOBEHb YCBOCHMSI 00YUarOIMMKCS 3HAaHUM, U IPAaKTUUYECKUE 3aJaHMs,
BBISBJISIFOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUM U BIaICHUH, IPOBOAUTCS B hopMe:

- BBITIOJIHEHUS U 3aIUTHI 1a00PaTOPHBIX PadoT;

-BBITIOJIHEHUS U 3AIIUTHI IOMAIIHEH pacyeTHON paboThI;

-3a4era;

Brimmonnenue nabopatopHbIX paboT MPOBOIUTCS B yUEOHBIX ayAUTOPUSIX AJISl IPOBEICHHUS
71a00paTOpHBIX pabOT MO AUCLHUIUIMHE 10/ PYKOBOACTBOM IIPENOAABATENs, pacyeT U MOArOTOBKA
K cZjaue J1abopaTopHOI pabOThI OCYIIECTBIIAECTCS 00YyUaIOIIUMCSI CAMOCTOSITENIBHO.

Kputepuu onenrnBanus 1a00paTopHbIX padoT: «3a4TEHO0», «He 32a4TEHO».

8 YueoHo-MeTOMMYECKOE U HHPOPMAITHOHHOE o0ecTieyeHre TUCIHUTLTHHBI

a) OcHoBHas JIMTEpaTypa
1. PenkkoB, U.b. OcHOBBI HayYHBIX HCCTIEAOBAaHUHN U M300peTaTeNhCTBA [ DNEKTPOHHBIN pecypc]:
VYyebnoe nocobue ans Bysos / U.b. Peokkos. 1-e u3g. — Cnb.: Jlanb, 2012. — 224 — Pexum
nocryma: http://e.lanbook.com/books/element.php?pll id=2775. — 3arx. ¢ skpana. — ISBN 978-
5-8114-1264-8.

2. Xpomarorpapuueckuii ananus : yaueoHoe nocobdue / E. C. Maxortkuna, H. }O. CBeunukosna,
M. B. llly6una, B. U. CricoeB ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 371€KTpOH. ONT.
auck (CD-ROM). - 3ari. ¢ turys. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3307.pdf&show=dcatalogues/1/1137
744/3307.pdf&view=true (nmara oopamienus: 04.10.2019). - MakpooObekT. - Tekcr :
anekTpoHHBIH. - ISBN 978-5-9967-0967-0. - CBenenus nocrynusl Takxke Ha CD-ROM.

0) /lomoJiHUTe IbHAA IUTEpaTypa:

1. PyOun, I'. I1I. IInanupoBanue sxkcrepuMenTa : yueonoe nocoodue / I'. ILI. Py6un, E. T'.
Kacatkuna, . A. Muxaitnosckuii ; MI'TY. - Marautoropck : MI'TVY, 2017. - 1 251eKTpoH. onT.
auck (CD-ROM). - 3aru. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3040.pdf&show=dcatalogues/1/1135



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
https://magtu.informsystema.ru/uploader/fileUpload?name=3040.pdf&show=dcatalogues/1/1135025/3040.pdf&view=true

025/3040.pdf&view=true (mara oopamenus: 04.10.2019). - MakpooObekT. - Tekcr :
AJIEKTPOHHBIN. - CBeneHus 1ocTymHbl Takke Ha CD-ROM.

3. CeeunukoBa, H. 0. Xumudeckas TeXHOJIOTHS TOIIMBA [ DIEKTPOHHBIN pecypc] : yueOHO-
meroauueckoe rmocodue / H. 0. CBeunukona, C. B. FOnuna, T. I'. Bonomyk ; MI'TVY. -
Maruutoropck : MI'TV, 2018. - 1 anekrpon. ont. guck (CD-ROM). - Pexum

nocryma: https://magtu.informsystema.ru/uploader/fileUpload?name=3597.pdf&show=dcatalogu
es/1/1524387/3597.pdf&view=true - MakpooOBEKT. - TE€KCT : 271eKTpOHHBIN. - CBeACHHS
noctymHbl Takke Ha CD-ROM.

B) MeroauyecKkue yKa3zaHus:

1. Xpomatorpadpuueckuii ananus : yaueonoe nocodue / E. C. Maxorkuna, H. }O. CBeunukosa,
M. B. lllyouna, B. 1. Ceicoe ; MI'TY. - Marautoropck : MI'TVY, 2017. - 1 a51eKTpoH. omT.
auck (CD-ROM). - 3aru. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3307.pdf&show=dcatalogues/1/1137
744/3307.pdf&view=true (mara obparmienus: 04.10.2019). - MakpooObekT. - Tekcr :
anekTpoHHBIN. - ISBN 978-5-9967-0967-0. - Cenenust noctynusl Takxke Ha CD-ROM.

2. TleryxoB, B. H. OneHka 5KCIUTyaTallMOHHBIX CBOWCTB TOBApPHBIX JU3EIBHBIX TOIUIUB :
yuebHoe nocobue / B. H. Ileryxos, H. FO. CeeunukoBa ; MI'TY. - Maruutoropck : MI'TVY,
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  (mata oOpamenus: 04.10.2019). - MakpooObekr. - TekcT
3JICKTPOHHBIN. - IMeeTCsl meyaTHbIi aHaJIor.

3. CBeunukoBa, H. 0. Xumuueckas TeXHOIOTHs TOIUIMBA [ DNEKTPOHHBINA pecypc] : yuebHo-
meroauudeckoe mocodue / H. 0. CBeunukosa, C. B. FOnuna, T. I'. Bonomyk ; MI'TVY. -
Maruutoropek : MI'TVY, 2018. - 1 anektpon. ont. guck (CD-ROM). - Pexxum

nmocryma: https://magtu.informsystema.ru/uploader/fileUpload?name=3597.pdf&show=dcatalogu
es/1/1524387/3597.pdf&view=true - MakpooObeKT. - TEeKCT : 3JeKTpOHHbIH. - CBeICHMUS
noctymHbl Takke Ha CD-ROM.

r) IIporpammHoe obecnieyenue:

Haumenosanwue 110 Ne noroBopa CpoK JeiiCTBUS JINTICH3UH

MS Windows 7 J1—1227 ot 08.10.2018 11.10.2021
J-757-17 ot 27.06.2017 27.07.2018

MS Office 2007 Nel135 ot 17.09.2007 0eccpouHo

FAR Manager CBo0OomHO 0eccpovHO
pacrpocTpaHsieMoe

7Zip CB00OIHO 0eccpouHO
pacrpocTpaHsieMoe

HNuTepHeT-pecypcesr:

1. Mexxnynapozanas cripaBouHast cucrema «Iloampemn» polpred.com orpacns «O6pa3oBanue,
Haykay».- URL: http://education. polpred.com/.

2. HaI_II/IOHaJIBHaSI I/IH(I)OpMaI_II/IOHHO-aHaJ'II/ITI/ILIeCKa}I cucteMma — Poccuiickuit HWHIACKC HAYYHOT'O
uutupoBanus (PUHIL). - URL:http://elibrary.ru/project_risc.asp/



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://polpred.com/
http://elibrary.ru/

3. ITouckoBas cuctema Axanemus Google (Google Scholar). - URL: http://scholar.google.ru/

4. I/IHd)ODMaHI/IOHHaH CUCTEMA — E)II/IHOGOKHO J0CTVyIIa K I/IH(bODMaHI/IOHHBIM peCypcam. - URL.:

http://window.edu.ru/

5. denepalibHOC TOCYAAPCTBEHHOC 6IOI[)K€THO€ vupexkacHue «DenepanbHbId HHCTUTYT

IPOMBILUIEHHON coOCcTBEHHOCTUY. — Pesxnum nocryna:. http://mwwwl.fips.ru/

9 MarepuajibHO-TeXHUYECKOe oDecriedeHne JUCIUINITHBI

MaTepI/IaJ'IBHO-TGXHI/ILICCKOC obecreyeHne JUCHUITIIIMHBI BKIIFOYACT:

Tun u Ha3BaHUe ayJUTOPUH

OcHarieHue ayiuTopuu

YyeOnas ayauTopust s
MPOBEICHUS 3aHATUH JIEKIIMOHHOTO
THIIA

Jlocka, MyJIbTUMEIMUHBIA TPOEKTOP, IKpaH

JlaGopaTopusi XuMHUECKOU
TEXHOJIOTUH TOTLIIBA

OO6opynoBaH#e U PEaKTUBHI IS BHIIOJTHEHUS
71a00paTOPHBIX PabOT: KOJIOOHArpeBaTENIN HIIEKTPUUECKHE,
XOJIOAWIBHUKH, TEPMOMETPBI, INIMTKH dJIEKTPUYECKHE,
CYUIMJIbHBIN 1IKad), HAOOp apeoMeTpOB, YCTAaHOBKH IS
OTIpeNIeNIeHNs BI3KOCTH HEPTETPOTYKTOB, TEMIIEPATYPHI
BCHBILIIKY HEQTENPOAYKTOB, (PPaKLIHOHUPOBAHUS
He(TenpoayKTOB, noiaykokcoanus TI'U, razoBoro
aHaJIN3a.; AaHAJIUTUYECKUE DJIEKTPOHHBIE BECHI,
TUTPUMETPUYECKUE YCTAHOBKHU

Jlaboparopus HeTEPOIyKTOB

CepruduupoBaHHble YCTAaHOBKHU IS ONIpEJIeJICHUs,
K03 dunreHTa GUIbTPYEMOCTH, UCTIBITAHUS TOBAPHON
IIPOAYKIIMH HAa MEAHOM IUIACTUHKE, ONIPENETICHUS
(PpaKIIMOHHOTO COCTaBa, XPOMATOrpapUIECKOTO
ornpeneneHus 0eH30i1a, ONpeAeIeHUs OKTAaHOBOTO YHCIIA,
OIpPECIICHUS LIETAHOBOTO YHUCIIA, ONIPENEICHHS IBETA HA
kosnopumetpe LIHT B naboparopun HehTenpoyKTOB.

JlaGopaTopus aHATUTHYECKON
XUMHH.

Xpomartorpaguyeckuii KOMILIEKC XpoOMaTIK
«Kpucraaa 5000». Honomep ynus. 9B-74, pH-metp pH-
150M pH-metp Dxcnept-pH, Konopumerp ¢/>1. ognou.
K®O-YXIJI 4.2, Kounykromerp K-1-4, Memanka
marautHas [19-6110 ¢ mogorpeBom, CriekTpodoTomeTp
I123-5300 BU, TepmocTaTa/TepM.BUCKO3UM. HEPT. 1O
I'OCT 33-2000, Tutpatop ATII-02 aBTOMaTHYECKMI,
Tutpatop nabopatopHslii BeicokodacToTHbIN TB-6J11,
Amnmnapat APHII-IIXII , lentpudyra nadoparopnas OITH-
8, Becol BJIP-200(;1abopaTopHbie) paBHOILI., Beckl
anektpoHHble BK-300, AkBaauctuiistop [2-4.

Y4eOHble ayAUTOPHUH IS
CaMOCTOSITENIbHOM pabOTHI:
KOMITbIOTEPHBIE KJIACCHI;
YUTaJIbHBIE 3aJI61 OMOJIMOTEKH
®I'BOY MI'TY

[Tepconanbubie KOMIBbIOTEPHI ¢ MakeTrom MS Office,
BBIX0I0M B MIHTEpHET U ¢ JOCTYIIOM B DJICKTPOHHYIO
nH(OPMAIIMOHHO-00pa30BaTENBHYIO CPEAY YHUBEPCUTETA



3.%20Поисковая%20система%20%20Академия%20Google%20(Google%20Scholar).%20-%20
http://scholar.google.ru/
4.%20Информационная%20система%20–%20Единоеокно%20доступа%20к%20информационным%20ресурсам.%20-%20URL
http://window.edu.ru/
5.%20Федеральное%20государственное%20бюджетное%20учреждение%20
5.%20Федеральное%20государственное%20бюджетное%20учреждение%20
http://www1.fips.ru/

Tun u Ha3BaHMe ayIUTOPUN

OcHalueHnue ayuTopun

YyeOHast ayTuTOpus 1Uis
HPOBEJICHUS 3aHATHH JEKIIHOHHOTO
TUNA

Jlocka, MyJIbTUMETUMHBIN ITPOEKTOP, IKPaH

JlaGopaTopusi XUMHUECKOU
TEXHOJIOTHH TOILJIMBA

OO6opynoBaHMe U peaKTUBBI 17151 BHIIOJIHEHUS
71a00paTOPHBIX PadOT: KOJIOOHArPEBATENN HIIEKTPUUYECKHE,
XOJIOJUIIBHUKH, TEPMOMETPBI, IUINTKU 3JIEKTPUUIECKHUE,
CYHIMIIBHBIN 1IKad, HaOOp apeoMEeTPOB, YCTAaHOBKH ISt
OIpeieNIeHus BA3KOCTH HEPTENPOIYyKTOB, TEMIIEPATYyPbl
BCIBIIIKY HE(YTENPOAYKTOB, (PPaKIIMOHUPOBAHUS
HedrenpoaykToB, nmonykokcoBanus TI'U, razoBoro
aHaJM3a.; AHATUTUYECKUE DJICKTPOHHBIE BECHI,
TUTPUMETPUUECKUE YCTAHOBKU

JlaGopatopus HEPTEIPOIYKTOB

CepTuduiupoBaHHbIC YCTAHOBKH IS OTIPECIICHUS,
KoaddumenTa GUIbTPYEMOCTH, UCTIBITAHUS TOBAPHOU
MPOJYKLIUHA HA MEJTHOM TUTACTHHKE, OTPEIeICHUS
(bpaKIMOHHOTO COCTaBa, XPOMATOrpapuuecKoro
omnpezeneHus: 0eH30J1a, ONPeeIeHNUs OKTaHOBOIO YHCIIa,
oTpezieNieHus IIETAHOBOTO YHCIIA, ONPEACTICHHS [IBETa Ha
konopumerpe [IHT B maboparopun HeTermpoIyKTOB.

IToMmemenue Uit caMOCTOSITEILHOU
paboThl

Kommbrotepnas Texuuka ¢ nakerom MS Office, ¢
HOJKJIIOYCHUEM K ceTH «/HTepHeT» U ¢ J0CTyIOM B
AIIEKTPOHHYIO WH()OPMAIIMOHHO-00Pa30BATEIILHYIO CPEY
YHUBEPCHUTETA.

Crniennanu3upoBaHHas MeOeb

[Tomemenne 1 XpaHeHHs U
PO UIAKTHIECKOTO 00CITyKUBAHUS
yueOHOro 000pyA0BaHUS

Cneunanu3upoBaHHas MeOelb.
WHCTpyMEHT [Tl TPOPHIAKTHKH JTAO0PATOPHBIX
YCTaHOBOK




