


1. lesab 1 n1aHUpPYyeMble Pe3yJbTAThl 0CBOCHHS IMCHHIJIHHBI

[{enpro OCBOEHUS TUCIUTLINHBI SBISETCS (OPMUPOBAHUE CISAYIOMINX KOMITCTSHITUH:

OIIK-1. CnocoOeH BBIOJHATh KOMIUICKCHBIE OSKCIEPUMEHTAIbHBIE M PacyeTHO-
TEOPETUYECKHE UCCIENOBaHUS B UW30paHHOW O00JaCTM XMMHU MM CMEXKHBIX HayK C
UCIIOJIb30BAaHUEM COBpPEMEHHBIX MPUOOPOB, MPOrpaMMHOIO oOecrieueHus W 0a3 JTaHHBIX
po(hecCHOHATLHOTO Ha3HAUCHUSI.

PesynbpTaTramu ocBOEHUS NUCUUIUIMHBI SIBISIOTCS CIEIYIONINE WHANKATOPBI JOCTHXKEHUS
KOMIIETEHLIHM:

HOIIK-1.1. TIpuobperaer cucreMaTHYeCKHe TEOPETHUYCCKUE U MPAKTUUYECKHE 3HAHUS B
n30paHHON 00pacTH XUMHM WM CMEXHBIX HAyK, aHaJIM3HPYET BO3HHUKAIONIME B Mpolecce
HAyYHOTO MCCIEAOBAaHUA TMPOOJIEeMbl C TOYKH 3PEHHS COBPEMEHHBIX HAy4YHBIX TEOpHH,
OCMBICIIUBACT U JeNIaeT 00OCHOBAHHBIC BHIBOJIBI M3 HAYYHOU U Y4eOHOM IMTEpaTypPHI.

HOIIK-1.2. Ucnons3yeT CyIIECTBYIONIUE U pa3padaThIBAET HOBBIE METOAUKH TIOJTYICHHS
U XapaKTEepU3allM{ BEIECTB U MAaTEpUANIOB JUIS PELIEHUs 3a4ad B M30paHHOM 00JacTH XMUMUU
WM CMEXHBIX HayK.

NOIIK-1.3. Hcnoms3yeT COBpeMEHHOE O0OpYIOBaHHE, MPOTPAMMHOE OOECIICUCHHE H
npodeccuonanpHbie 0a3bl JaHHBIX [AJS pElIeHUs 3aJad B HM30paHHOM 00JacTH XUMHH WU
CMEXHBIX HayK.

NOIIK-1.4. Vicionp3yeT COBPEMEHHBIE PACUYETHO-TEOPETUYECKUE METOAbl XUMHU JUIS
pemeHus mpodecCHOHAIBHBIX 3a/1a4.

2. 3aga4uy 0CBOCHHS JUCIHUILINHDI

— OCBOUTH OCHOBHBIC Tamlbl M AalTOPUTMBI IUIAHUPOBAHUS OSKCIIEPUMEHTa, yMETh
COCTaBJIATH IUIAH SKCIEPHMEHTa TPU IMOHMCKE ONTHMAIIBHBIX YCIOBHH NPOBEICHUS XUMHKO-
TEXHOJIOTUIECKOTO MM XHMHUKO-aHAJTUTUYECKOTO TIPOIIECCOB.

— HayuuTbcst mpuMeHATh HaBBIKH 00paOOTKH Pe3yJIbTaTOB XMMHUYECKOTO KCIICPUMEHTA.

— YMeTh aHaIM3UPOBaTh APUOPHYIO HH(OPMALUIO 00 OOBEKTaX MCCIIEAOBAHNUS C LIEBIO
00OCHOBAaHHOTO BBIOOpa MMOA00NAacCTH  (HAaKTOPHOTO MPOCTPAHCTBA IS IUTAHUPOBAHUS
IKCTIEPUMEHTA.

— OBnaieTh HaBbIKAMU OOOCHOBaHMS BHAa U (OPMBI AHAIMTUYECKOIO CHUTHAINA;
00CyXJaTh TOy4YeHHbIE Pe3yIbTaThl aHAIN3a/UCCIICJOBAHMSL.

— YMeTh NPUMEHATh TEOPETUYECKHE OCHOBBI CTATUCTUYECKUX METOAOB O0TOOpa, aHAIN3a
1 00pabOTKH 3KCIIEPUMEHTAIbHBIX JAHHbBIX.

3. MecTo AMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Huctunnuaa otHOcuTCs K biioky 1 «/lucuurminaa (Moaysn)y».
JlucuumniuHa OTHOCHTCS K 4YacTh o00pa3oBaTeNbHOW MPOrpaMMBbI, (OPMUPYEMOi
yY4aCTHUKAMH 00pa30BaTEIIbHBIX OTHOIICHHM, SIBIISETCS 00s3aTEIBHOMN TS U3YYCHUS.

4. Cemectp(bl) ocBoeHHs M opMa(bl) IPOMEKYTOUHON aATTECTALUM 110 JIMCHUIINHE

IIepBe1it cemecTp, 3K3aMeEH

5. Bxoanble Tpe0OBaHus 1JIs1 0OCBOCHHUS THCIUTIIMHbI

Jljig ycTienHoro OCBOCHUS JUCIHUILIUHBI TPeOYIOTCSl KOMIIETEHIIMH, chopMUpOBaHHBIE B
X0JIe OCBOEHHsI 00pa30BaTeIbHBIX IPOrpaMM IPEIIECTBYIOLIETO YPOBHS 00pa30BaHusl.

6. SI3bIK peaau3anun

Pycckuit



7. O0beM TUCHHUILINHBI

OO01mast TpyA0eMKOCTh TUCIHUIUTHHBI COCTaBIsIeT 4 3.¢., 144 yacoB, U3 KOTOPBIX:
-nmekuuu: 16 4.
-IpaKTUYECKHUE 3aHATUS: 16 U.
B TOM YHCJIEe TPAKTHYECKas MOAroToBKa: 16 u.
O0BeM caMOoCTOATENBHOM pabOTHI CTY/IEHTA ONPEAEIICH YUCOHBIM IIIIAHOM.

8. Coaep:xkanue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. [InanHupoBaHue 3KCTpEMaIbHBIX IKCIIEPUMEHTOB.

OOuue cBepenus o6 s3kcrnepuMenTe. OOBEKT MCCIEeI0BaHUSA, KPUTEPUN ONTUMM3ALUU U
daxTopsl. MccnenmoBaHne MNOBEPXHOCTHM OTKIMKA W €€ MaTeMaTHyeckas Mojenb. Bridop
9KCHEPUMEHTAIbHOI 00JacTi (PaKTOPHOIO MPOCTPAHCTBA.

Tema 2. DkcniepUMeHTaIbHO-CTATUCTUUECKUE MOJIEIH.

OproroHanbHble poTaTalOesibHbIE IUIaHBl IPU M3MEHEHUU (AKTOPOB HA JIBYX YPOBHSIX.
[TocTpoeHne MaTpuIl IUIAHUPOBAHMS B TIOJTHOM (aKTOPHOM dKcnepuMerTe. OCHOBHBIE AP PEKTHI
u 3¢pdexrsr B3aumoneicTBus. JpoOHbI (akTopHbIi 3KcnepumeHT. CBOWCTBA MaTpUIl
TUTAHUPOBAHMS. Y CTPaHEHUE BIHSIHHS BpEMEHHOTO Jpeiida.

Tema 3. O6paboTka pe3ynpTaToB M3MepeHuil. Beruncnenne ko3pGUIMEHTOB perpeccuu
U INpOBepKa MX 3HauyuMoCTH. IIpoBepka agekBaTHOCTM Mozenu. MHTeprperanus Moaenu u
IIPUHSATHE PELLIEHUS AJI AAJIBHEHIIEr0 IPOIBUKEHUS K OITUMYMY.

Tema 4. KpyToe BOCXOXIEHHME IO NMOBEPXHOCTU OTKJIHKA. J/[BHXKEHHE IO TIpaJUCHTY.
Peanuszanus miaHa KpyToro BOCXOXKACHHUS.

Tema 5. MccnenoBanue MoBEpXHOCTH OTKJIMKA B pailoHe 3kcTpeMyma. OpTOroHajlbHOE U
poTaTabesibHOE IUIaHUPOBaHKUE BTOPOro nopsiika. KaHonudeckas ¢popma ypaBHEHHs PETPECCHH.

Tema 6. CUMIUIEKCHBIN METOJ IJIAHUPOBAHUS AKCIIEPUMEHTA.

Tema 7. [InanupoBaHue 3KCIIEPUMEHTA IIPU BBIICHEHUMHM MEXaHU3Ma SIBJICHUM.

JIuneiinbpie 1 HENMMHENHbBIE Moed. HepaBHOTOUHOCTD M3Mepenuid. [Ipumenenue metona
HauMeHpInx KBagpaToB (MHK) k HepaBHOTOYHBIM u3MepeHHSAM. HenmuHeWHBIH MeToq
HaMMEHBIIINX KBaJApaToB. Kpurepun oNTUMAIBHOCTH IIJIAHOB.

Tema 8. MaremaTnueckoe MOJIEIMPOBAHUE XUMUKO-aHATUTUYECKUX ITPOLIECCOB.

9. Tekyuiuii KOHTPOJIb MO AUCHUIIUHE

Texymuii KOHTPOJIb 1O AUCHUIUIMHE MPOBOIUTCS IyTEM KOHTPOJS TMOCEIIaeMOCTH,
MPOBEJICHUSI KOHTPOJBHBIX pPabOT, pEIIeHUs KEHCOB, BBHIMOTHCHHS JTOMAITHUX 3aTaHUN U
dukcupyercs B hopMe KOHTPOIHHON TOYKH HE MEHEE OJTHOTO pasa B CEMECTP.

[Ipumep KOHTPOJIBHOM pabOTHI:

1. TIpencraBbTe pe3yabTaThl BEIYUCICHUN C YYETOM MPABIII OKPYTIICHUS:

i. 3,02*14,68 — 12,534=
ii. 2,680+ 14,72 -18,1*0,64 =
iii. 3,6210-2+0,143-10,4+68 =

2. PaccuuTaiiTe HOBEpUTEIBHBIN MHTEPBAI JJI CPETHETO 3HAYCHUS COJEP)KaHUS OJOBa B
narynu (P=0,95): 0,074; 0,074, 0,070; 0,092; 0,075; 0,075; 0,074; 0,073.

3. Ilpu ompeneneHuM MapraHia B CTaJld IMOJy4YeHbI ciemyrouiue pesynstarsl (%): 0,80,
0,81; 0,78; 0,83 (doromerpuueckum metomom) u 0,76; 0,70; 0,74 (cnexTpaJbHBIM
MeToqoMm). OIneHuTe  BOCHPOU3BOJUMOCTH  TONYYEHHBIX  pPa3HBIMH  METOAAMH
pe3ysbTaToB. MOXHO JM OOBEIUHUTH PE3YJbTAThl OINpEACIICHUS MapraHila B CTallH,
MOJTyYeHHBIC Pa3HBIMH METOJIaMH, JIJIST HAXO0XKICHUST UCTHHHOTO COJICPKaAHUs?

4. Tlpu npoBeIeHUH MOJHOTO (aKTOPHOTO IKCIEPUMEHTA, YCIOBHS KOTOPOTO OBLTH 33JIaHBI
creAyommMMHA yeiaoBusMu: a, abc, ¢, ab, b, (), ac, bc Opun momyuensr ciemyromue
pe3yabTaThl cooTBeTcTBeHHO: 0,92; 0,64; 0,68; 0,89; 0,25; 0,58; 0,14; 0,66. Onienute, kak



BIIUSIET BTOPOHl (hakTOp Ha BEIMYMHY KPUTEpUs ONTUMHU3ALMU B U3YYEHHOM 00JacTH

(aKTOPHOTO MPOCTPAHCTBA.

5. Ilpu pa3paboTke METONMKU aHaIH3a M3y4ajach BOCIPOU3BOJMMOCTH ISTH Pa3IMYHBIX

BapHAHTOB M OBUIM MOJIy4eHBI Clieayromme 3Hadenus aucnepcuit: 0,025; 0,028; 0,036;

0,024; 0,027 (mo 20 mnapamienbHbIM u3MepeHusM). Jlalor 1M Bce S5 BapuaHTOB

PaBHOTOYHBIE PE3YIbTATHI?

6. Teopernueckoe comepkanue yriaepoiaa B kapoopyuae (CSi) cocraBmser 30,00 %.
Anamutuk onpenenun 30,45%, cranmapTHoe OTKJIOHEHHE cpeaHero coctaBuiio 0,36%.

OueHuTh NPaBUILHOCTD MOMYUYEHHBIX Pe3yIbTaToOB (M1=5).

IIpumepsl KeCOB:

Ocaxnenue Fe(OH)s (6e3 koasiekTopa) B mpucyrcTBuu 1000-kpaTHOro KoJIm4yecTBa

Cr(VI)

[TapameTp onTUMHU3aLKK — MOJIHOTA ocaxkaeHus ruapokcuna xxenesa (1) (B %).
B KayecTBe MaTpHIbl IIIAHHUPOBAHHS B3sATa ApobHas pemmuka 252 ¢ remepupyrommmu

COOTHOLICHUAMU: X5 = X1X2X3X4 U X6 = X2X3X4.

daKTOpHI: X1 — 06vem K2Cr207 (10 %-Heblit pacTBOp) B MII, @)
X2 — 00beM NH4OH (10 %-#ub1it pacTBOp) B ML, (b)
X3 — koHuentpanus Fe(lll), mos/m, (c)
X4 — Temmeparypa, °C, (d)
Xs — ckopocTh npuiuBanus NH4OH, mn/muH,
X6 — MOHHAs CHJIa PacTBOPA.

DakTopbl X1 X2 X3 X4 X5 X6
HyneBoii ypoBeHb 10 6 1,35x10° 80 4 0,20
NurepBai 2 3 0,45x107° 20 0,05
BapbUPOBAHUS

Matpuna mnmaHMpoBaHMS TiaHa 2% (OCHOBHOHM TTaH) ObITAa 3a7aHa  CIELYIOIIHMH
COOTHOINIEHUSIMH: C, ac, bc, abc, (1), a, b, ab, cd, acd, bcd, abed, d, ad, bd, abd u onsrTom B

LIEHTpE IUIaHA.
[Tocne peanu3zanuu miaHa MOJIy4YEHb! CIETYIOIINE PE3YIbTaThI:

Ne oneiTa Y1 Y2 Ne omnbiTa Y1 Y
1 94.28 95.50 9 95.60 95.64
2 95.42 95.69 10 91.24 91.20
3 98.00 08.36 11 95.90 96.06
4 08.41 08.67 12 96.25 96.45
5 97.00 97.16 13 95.50 95.74
6 93.60 94.00 14 87.00 87.44
7 94.80 94.98 15 83.51 83.65
8 94.79 94.99 16 85.00 85.08




Haiinute MaremaTHyeckoe ONMCAHME TMPOIEcca M NPUMUTE PEIICHUE O JaJbHEHMIINX
JICUCTBUSX.

10. HOpﬂ)IOK MPOBECACHUSA U KPUTECPUHN OLICHUBAHUSA l'[pOMe)KyTO'lHOi/i aTTeCTallumn

DK3aMeH B IIEPBOM CEMECTpE MPOBOIUTCS B MUCbMEHHOM (hopme. B kauecTBe 3amaHus
MarucTpaHTy MpeAaraeTcsi CaMOCTOATENBHO PEIINTh KOMIUIEKCHYIO 3a/1a4y, KOTopast 103BOJISIET
OLICHUTH C(HOPMHUPOBAHHOCTh BCEX 3aJI0)KEHHBIX B IporpaMmy Kypca kommerenuuit (OI1K-1.).
[Tpu BBINOIIHEHNM 3aJaHUS MAarUCTPAHTY HEOOXOIUMO:

1. CocraBuTh MaTpully IJIAHUPOBAHUS IKCIEPUMEHTA.
2. OueHUTb PAaBHOTOYHOCTb IOJYYEHHBIX PE3yJIbTAaTOB AJIS KaKJIOW CTPOKM B MaTpule
IJIAHUPOBAHUSL.
W ckmounTh U3 paccMOTpeHUs IpyOble pe3yJIbTaThl.
PaccuuTath MaTeMaTHYECKYIO MOAEIb IIPOLECCA.
OneHuTh 3Ha4uMOCTh KO3()(YUILIUEHTOB MOAEIIH.
OueHuTh aJ1IeKBaTHOCTh MOJIEIIH.
Ha ocHoBaHuM MaTemMaTM4yeckoil MojenM TMpPHHATh pELIeHue O JalbHenIien
ONTUMM3ALMHU [TPOLIECCA IPU MPOABUKEHUN K ONTUMAJIBHBIM YCIIOBUSIM.

[IpopomxuTensHOCTh 9K3aMeHa 1,5 Jaca.

PesynpTarel  3K3aMeHa ~ ONpPENENSAIOTCS  OLIGHKAMH  «OTIMYHO»,  «XOPOILOY,
«YAOBJIETBOPUTEIILHOY», «HEYI0BIETBOPUTEIBHOY.

No ok w

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DIEeKTPOHHBIN y4eOHBI Kypc MO JUCHHUILUIUHE B JJIEKTPOHHOM YHHUBEPCUTETE
«Moodle» - https://moodle.tsu.ru/enrol/index.php?id=22074

6) OI_IeHOIIHBIe MaTepHrajibl TCKYHICIO KOHTPOJIA H HpOMe)KyTOHHOfI arrecraiuuu 110
ITUCLIUILIINHE.

B) IInan CCMHHAPCKUX / INPAaKTUICCKUX 3aHATHH I10 JUCHUITIINHE.

r) MeToaudeckue yKa3aHus 110 POBEACHUIO JTAOOPATOPHBIX PadoT.

,Z[) MeTOI[I/I‘leCKI/Ie YKa3aHuA 110 OpraHu3anuu CaMOCTOSITCIILHOU paﬁoTH CTYACHTOB.

12. Mlepeuyens y4eOHOIi TUTEpaTyphI U pecypcoB ceTu UHTepHeT

a) OCHOBHas JIUTEpaTypa:

— CTaTuCTHYECKUE METOABI IUIAHWPOBAaHUS HKCIEPUMEHTA B XHMHHU [DJIEKTPOHHBIN
pecypc]: snekTpoHHoe yudeOHoe mocobue / B. B. IlenkoBHukoB. — Tom. roc. yH-T, WUH-T
JTUCTaHIIMOHHOTO oOpa3zoBanus, 2007.

— OCHOBBI TEOPHUM M TEXHUKH (DU3NYECKOIO MOJICIMPOBAHUS U OIKCHEPUMEHTa
[DnexTponHbIit pecypc]: yueOHnoe mocooue / H. 1. I'aramoa, A. H. Konuyx, H. B. Oprnoga, A.
FO. Opnos. — TamboB, 2014. — 77 c.

— BBenenue B Teopuio miiaHupoBanus skcriepumenta: yued. [locodue / H. U. Cunnses,
H. T. Bunucosa. — M. : U3g-so MI'TY um. H.O. baymana, 2011. — 463 c.

— JIroOuenko E. A., UynnoBa O. A. [lnanupoBaHue U opraHu3alUsi SKCIEPUMEHTA:
yaebHoe mocobue. Yacts 1. — Bmagusoctok : U3a-Bo TI'DY, 2010. — 156 c.

—I'mypman B. E. Teopus BepositTHocTel 1 MaTemaTnueckast cratuctuka / B. E. I'mypman.
— M. : Briciiee o6pazoBanue, 2009. — 480 c.

0) pecypcsl cetn HTEpHET:

— OTKPBITBIC OHJIAIH-KYPChI

— XKypnan «Oxcmepr» - http://www.expert.ru

— Odunmanpupiii caiit ®exepanbHON CIyKObl TOCYJAapCTBEHHON CTaTUCTHKU PO -
www.gsk.ru

— O¢unmaneHeiii cailT Bcemuproro 6anka - www.worldbank.org



— O6mepoccuiickass Cetp Koncynprantllnmroc CnpaBoyHass mpaBoBas CHCTEMa.
http://www.consultant.ru

— Libre Office Calc

—VHTYUT nHauvoHanbHBIA OTKPBITHI YHUBEPCUTET [DIEKTPOHHBIN pecypc]. Pexum
JocTyna cBoOoIHbIi hitp://www.intuit.ru

— Pexxum mocryma http://www.exponenta.ru, cBoOOOHBI.

13. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIA

a) JIMLIEH3UOHHOE U CBOOOHO pacHpOCTpaHIEMOe ITPOrpaMMHOE 0OecrieueHue:!

— Microsoft Office Standart 2013 Russian: maker mporpamm. BKiIroYaeT MpHIOKCHHS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— myOIM4HO JOCTyIHBIE oOnaunbie TexHonoruu (Google Docs, Slnnexc auck u T.1.).

0) nH(MOPMAIIMOHHBIE CIIPABOYHBIC CHUCTEMBI:

— DIJIEKTPOHHBIN KaTajor Hayunoi OMOIMOTEKH Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas oubnmoreka (pemo3utopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynbrant cryaenra — http://www.studentlibrary.ru/
— ObpasoBatenbhas mwiardopma KOpaiit — https://urait.ru/
— 3OBC ZNANIUM.com - https://znanium.com/
— 3BC IPRbooks — http://www.iprbookshop.ru/

B) npodecCHOHANIbHBIC 0a3bl TAHHBIX (NpU HATUYUL).

— YHuBepcuterckas unpopmanronnas cuctema POCCHUS — https://uisrussia.msu.ru/

— Enunas mexxBeoMcTBeHHass MHGOpMaIMOHHO-cTaTucTudeckas cucrema (EMUCC) —
https://www.fedstat.ru/

14. MaTepuaibHO-TeXHHYECKOe odecrevyeHme

Aynuropuu AJis NPOBEIEHUS 3aHATUH JIEKIIMOHHOTO THUIIA.

Aynuropun JUisl TIPOBENEHHUS 3aHATHUM CEMMHApPCKOTO THIA, WHIUBUAYAIbHBIX W
IPYIIOBBIX KOHCYJIbTALUH, TEKYIIIETO KOHTPOJISL U MPOMEKYTOYHON aTTeCTallUU.

ITomerieHust U1l caMOCTOSITENIbHOW paboThI, OCHAIlEHHbIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYNIOM K ceTH VHTepHeT, B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTENIbHYIO Cpely U K
MH(POPMALIMOHHBIM CIIPABOYHBIM CUCTEMaM.

Aynuropun Uil TPOBEACHMSI 3aHATUN  JIEKIMOHHOIO U CEMUHApCKOro THIIA
WHIVBUAYAIbHBIX M TPYNIOBBIX KOHCYJIBTAllMi, TEKYIIEro KOHTPOJS W IMPOMEXYTOYHOMN
aTTeCTallld B CMEIIEHHOM QopmaTte («AKTPY»).

15. Uu¢popmanus o pazpadoTyukax

[llenkoBHukoB Brnagumup BurtanseBuu, KaHA. XWUM. HayK, [OIEHT, Kadeapa
AHAIUTHYECKOM XumuM HanmoHanbHOro uccienoBaresbckoro TOMCKOro rocyaapCTBEHHOTO
YHUBEPCUTETA, 3aBEAYIOMNNA Kadeapoi.
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