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1. Henau ocBOeHMS TN CHUNITTHHBI
[lenpro 0OCBOECHUS TUCUMIUIMHBL «METO bl MATEMAaTUYECKON CTATUCTUKHA B XUMUN» SIBIISI-
eTcs (hopMupoBaHue y OyAyIIEero CrenuaicTa

® [IOHMMAaHHUS TEOPETUYECKUX OCHOB JUCLUUIUIMHBI «METOoIbl MAaTEMaTHYECKOU CTa-
TUCTUKH B XUMUN;

® HaBBIKOB HCCIIEZIOBATEILCKOI pabOTHI;

® YMEHHMS MNPUMEHATHh IOJIYYEHHBIE 3HAHUS U HABBIKM Ui aHAIM3a TUIUYHBIX
€CTECTBEHHOHAYYHbIX 33/1a4;

® yMEHHS HCIIOJIb30BAaTh MPOTPaAaMMHOE O0eCTieueHne KOMITBIOTEPOB ISl yUeOHOMH,
Hay4YHOM ¥ IIPOU3BOJICTBEHHOU JIEATEIBHOCTH

2. Mecto nucuumiinnel B ctpykrype OOII

Hucnummmaa b1.0.06 «MeToasl MareMaTHYeCKON CTAaTUCTHKA B XUMHH» OTHOCHTCS K
oOs3arensHOM yactu brnoka 1 — Jluctumiunel (Moxynu) padoyero yuebHoro ruiana OOII mo
HanpasyieHuto noarotosku 04.03.01 — Xumust, npopuisiM «AHaIUTHYECKAsE XUMHSI 1 XUMUYe-
CKasl KCIEPTU3a», «XUMHUS HU3KO- U BHICOKOMOJICKYJISIPHBIX OPraHUYECKUX BEIIECTBY», «Du3u-
YecKasi XUMHUs» U TIPEIaracTcsi K OCBOCHUIO B TPETHEM CEMECTPE.

JucuumnnuHa «MeTopl MaTeMaTUYeCKOW CTAaTUCTHKU B XMMHI» 00ECIeUMBAeT JIOTHYe-
CKYI0O M COJIEpXKATEIbHO-METOJUYECKYI0 B3auUMOCBs3b auciuiuimH U mpaktuk OOII BO mo
HarpaBiaeHuto moarotoBku 04.03.01 Xwumwms, kBanudukanus OakaaBp C IUCHHUIUIMHAMH W
MpaKkTUKaMU MarucTEepPCKON MporpamMmbl «XHUMHS TPUPOIHBIX U CHUHTETUYECKHX BEIIECTBY»
HanpasyieHus noarotosku 04.04.01 Xummus.

Marepuan IUCIUILTUHBI 0a3upyeTcsl Ha 3HaHUSAX M0 MaTeMmaTtuke (nuddepeHnuansHoe U
MHTETpaIbHOE MCUYUCIICHUE, paboTa ¢ MaTpuliaMu), UHPopMaTuke (BOZMOKHOCTH MTPOrPaMMHO-
ro oOecreyeHus: Komrplotepa - mporpammel excel, mathcad u 1.11.) B 06beme kypcoB OOII mo
HarpaBieHuto 04.03.01 «Xumus» u ABISETCA OCHOBOM ISl MOCIEAYIOMIET0 U3YYeHUs «AHAIH-
TUYECKOU XUMHH», «DU3NUECKON XUMUNY, a TAK)KE T€X BapPUATUBHBIX JUCITUIUINH, T/I€ HE00XO0-
JTUMO TPAaMOTHO IJIaHUPOBATh SKCIIEPUMEHT U aHAM3UPOBATh €ro Pe3yNbTaThl, pa3padaThiBaTh
TEOPETHUECKUE MOJIENN MPOTEKAIOIINX MPOIECCOB, MPABMIBHO MOJATOTABINBATh HAyYHbIE MyO-
JTUKaIUH.

3 Pe3yabTaThl 00y4eHHs 10 JUCHHUIINHE

Kon u HaumeHoBaHMe MHIAN-
KaTopa (MHIMKATOPOB) 10-
CTHKEHHS] KOMIIeTeHLIMH

KOI[ U HAMMCHOBAHHUEC KOMIICTCHIIUH Pe3y.]'ll)TaTl)I Oﬁy‘leHI/Iﬂ

YK-1. CrocobeH ocyIecTBIATh MOUCK,
KPUTHYCCKHI aHAIN3 U CHHTEe3 HH(OopMa-
MU, IPUMEHATh CUCTEMHBIIl OAXO0[ IS

pELICHHUS TOCTABJICHHBIX 3334

1.1_B.YK-1. Ananuzupyet 3a1a-
4y, BBIAETS €€ 6a30BbIe COCTaB-
nsirorie. OCyIECTBIISIET IEKOM-
MO3UIHIO 33/1a4H.

2.1_B.YK-1. HaxoauT u KpuUTH-
YEeCKH aHAJIM3UpYeT nHpopMa-
LU0, HEOOXOIUMYIO IS perie-
HUSI TOCTABJIEHHOM 3a1a4H.
3.1_ B.YK-1. PaccmarpuBaer
pa3JIMuHbIe BApUaHThI PEIICHHS
3aj1a4M, OLIEHUBAs UX JIOCTOUH-
CTBa M HEJIOCTATKH.

3HaTh:

— OCHOBHBIC MTOHSATHS, TPUHIUITBI
Y 3aKOHBI TCOPHUU BEPOSITHOCTEH,
MaTeMaTHYECKOM CTATUCTHKH,
PErPECCHOHHOTO aHAIM3a

YmMmern:

- peliaTh THIIOBBIC 3aJadd, CBS-

3aHHBIC C OCHOBHBIMH pa3jieiaMu

MAaTEeMAaTHYECKOW CTATUCTHKH;

- IPUMEHATH MpPSIMbIE U KOCBEH-

HBIC METOJBI H3MEpeHHsT (hru3mde-

CKUX BEJIMYUH;

- obopMIIATE Pe3yabTaThl JKCIIE-

PUMEHTAIEHBIX UCCIICIOBAHMMA

*Buanern:

- MaTeMaTHYCCKUM ammapaTom

paszaenoB «Teopust BEepOSTHOCTEH




M MaTeMaTH4ecKas CTaTHCTKa,

«PerpeccMoHHBIN aHATN3Y;

- HAaBBIKAMU PCIICHUS MpaKTHUe-

CKHUX 3aJ1a4 TI0 IPOWICHHBIM pa3-

Jienam;

- MeToJ]aMu 00PaOOTKHU 1 aHAIHU-
3a HKCIICPUMCHTAILHOW UH-
¢dopmaru

OIIK-3. CiocoOeH NpuMEeHSITh pacueTHO-
TEOPETHIECKUE METOIBI TSl H3YUCHHS
CBOWCTB BEIIECTB U MPOLIECCOB € HX y4a-
CTHEM C HCIOJIb30BaHUEM COBPEMEHHOMN
BBIYHCITUTCIbHOM TEXHUKH

OIIK-3.1. Tlpumenser TeopeTu-
YecKHe M  IIOJNyDMIHPHYECKHE
MOZENH IIPH PELICHUH 3aJa4 XH-
MHYECKOM HAIIpaBIEHHOCTH
OIIK-3.2. Ucnone3yer cTaH-
JapTHOE IpOorpaMMHOe obecre-
YeHHWe INPH pEIICHHH 3a1ad Xu-
MHYECKOI HalpaBIeHHOCTH
OIIK-3.3. Pemaer 3agaun Xumu-
YEeCKOW HaIpaBJIEHHOCTH C HC-
M0JIb30BaHUEM CIICLHATIH3UPO-
BaHHOT'O IIPOTPAMMHOT0 o0ecrie-
YeHUS

3HaTh:

— CTHOCOOBI TIPEICTaBICHUS U
aHaIM3a pe3yIbTaToOB XUMHUUe-
CKOT'O 9KCIEPUMEHTa C YIE€TOM
CTaTUCTHYECKON 00paboTKHy;

— OrpaHNYCHHUS pacUETHBIX (IKC-
MIEPUMEHTAIBHBIX ) METOIOB
OLICHKU (OIpe/eNeHus) pa3nu-
HBIX TapaMeTPOB XUMUYECKUX
HPOLECCOB.

YMmerb:

— CHCTEMaTU3UPOBATh, HHTEPIIPE-
THUPOBATh PE3YIBTATHl PACIETOB
1 COOCTBEHHOTO 3KCIIEPUMEHTA;

— (OopMYITHPOBATH 3aKIIOYCHHE
10 Pe3yIbTaTaM BEITOJTHEHHBIX
BBIYUCITUTEIFHBIX OTIepannii.

Baagers:

— HaBBIKAMH O0OHaApPY)KEHUS
OIIHOKK B COOCTBEHHBIX pacué-
Tax WX COOCTBEHHO NPOBEAEH-
HOH 9KCTIIEpUMEHTANILHOI pabo-
T€;

— HaBBIKaMH TUIAHUPOBAHUS COO-
CTBEHHBIX pacy&éTOB MU JKCIIe-
PUMEHTAIEHOH paboTHI.

OIIK-4. CiocoOeH maHupOBaTh paboOTHI
XUMHYECKOI HalpaBJIeHHOCTH, 00pabaThl-
BaTh M MHTEPIPETUPOBATH MOJIYYCHHBIC
PEe3yJIbTAThI C UCITIOJIB30BAHUEM TEOPETH-
YECKUX 3HAHUI U MPAKTUUECKUX HABBIKOB
peLIeHUs] MaTeMaTHYeCKUX U (PU3MYECKUX
3amaq

OIIK-4.1. Vcnonn3yer 6a30BBIE
3HaHMS B 00JaCTH MAaTeMaTHKH U
(U3MKKM TIpU TIJIAHUPOBAaHMM pa-
00T XUMUYECKOW HampaBIeHHO-
cTH

OIIK-4.2. OO6pabarsiBacT JaH-
HblE C KCIOJb30BAaHUEM CTaH-
JApTHBIX CIIOCOOOB ammpoKcHUMa-
IINM YNUCIICHHBIX XapaKTEPUCTUK
OIIK-4.3. NHTepnipeTupyer pe-
3yJIbTaThl XUMUYECKUX HaOII0/1e-
HUH C NCTIOJIB30BaHUEM (QH3HYE-
CKHX 3aKOHOB M IIpEJICTaBICHUH

3HarTh:

— OCHOBHBI€ MOHATHS, IPUHIUIIBI
U 3aKOHBI TEOPUU BEPOATHOCTEM,
MaTeMaTHYE€CKOU CTAaTUCTUKH,
PETPECCUOHHOTO aHAJIN3a

YmMmern:

- pelaTh THUIOBBIE 3a/adyM, CBs-

3aHHbBIE C OCHOBHBIMH pazJielaMu

(GU3NKN MaTeMaTHYeCKOW CTaTH-

CTHKH;

- IPUMEHATH NPSMbIE U KOCBEH-

HBIC METOJBI H3MEpeHHs (u3mde-

CKHX BEJIMYUH;

- 0OpMIIITH PE3YNIBTAThl JKCIIe-

PUMEHTAJILHBIX UCCIIEJOBAHUIMA

Baagers:

-  MAaTEeMaTHUYCCKUM annapaTOM
paznenoB «Teopust BeposTHOCTEH
U MareMaThyeckas CTaTHUCTKaay,
«PerpeccroHHBIN aHAIN3;

- HABBIKAMH pemeHI/m npaKTqu-
CKHX 3a/1a4 10 IPOWJIEHHBIM pa3-
Jienam;

- METOJJaMH aHaJu3a, 00paboTKH




Y TIPE/ICTABJICHUS IKCIICPUMEH-
TaJpbHOU MHGOPMAITUU

4. CTpyKTYpa U coJiepKaHue TUCUUIIIMHBI
OO0mias TpyA0€MKOCTh JUCIHHUILUIMHBI COCTABIISIET 6 3aueTHbIX enuHull (216 yacoB).

Ne Pa3zgen nucunniinael | C | Hen Buabl yueOHoi padoThl, DopMbI TEKYLIET0
n/n e- | e-Jifl | BKJIIOYAsl CAMOCTOSITE/Ib- KOHTPOJIA yCIle-
M | ce- HYI0 padoTy CTYJIEeHTOB U BaeMOCTH (no
e | Me- TPYA0E€MKOCTb (B 4acax) Heldenam cemecm-
¢ |crpa | Bee- |Jle |mp | Ca- | Ko pa)
T ro K- | aKk- | MO- | HT dopmbI IpoMe-
p oM | TH | CTO- | PO “KYTOYHOM aTTe-
i 4. | AT, 1Ib CTaluM (no ce-
Mecmpam)
1 2 3 4 5) 6 7 8 9 10

1 BBenenue 3 (115 | 150 | 30 | 30 | 90
Paznean 1.

Crarucruyeckass  00-
padoTka JKCIepUMeH-
TAJIbHBIX TAHHBIX

1.1 | Usmepenus u wux mo-| 3 | 1-3 | 30 6 6 18 Juckyccust
TPELIHOCTH MHuoroBapuaHTHbIE

3a/1aHus
KonnexkTuBHbIM
paz0op curyanu-
OHHBIX 3a/1a4

1.2 | Teopus BeposiTHOCTEH 3| 45 20 4 4 12 MHoroBapruaHTHbIE

3a/laHus

1.3 | UucnoBsle xapakrtepu- | 3 | 6-8 30 6 6 18 [TuceMeHHBIIH OT-
CTHUKU pachpeaeneHusl. YeT MO0 MpaKkTuye-
3aKOHBI pacrpeaeseHus CKoli pabote

TecToBbIl OTYET

1.4 | Craructuka manbix Bel- | 3 | 9-11 | 30 6 6 18 [TncrMeHHBIH OT-
O0pOK. YeT 10 MpaKkTuye-
[TpoBepka craTucTHUe- CKOH pabote
CKUX THIIOTES. TecToBbIl OTYET

1.5 | Cratucruueckoe omenu- | 3 | 12-13 | 20 4 4 12 KonTponbHast pa-
BaHHWE AHAJIUTUYECKOTO 6ota Ne 1
CHUTHAJIA.

1.6 | Perpeccuonnsiii anamms: | 3 | 14 10 2 2 6 [TuceMeHHBIH OT-
Jluneitnas ~ perpeccus 4eT 10 MpaKkTuye-
OTHOCHUTEIIFHO  OJTHOTO CKoM pabore
rnapamMmerpa. TecToBbIi OTYET

1.7 | MuoxxecTBeHHas ma- | 3| 15 10 2 2 6 [TncrMeHHBIH OT-
HelHas perpeccus. 4eT IO MpaKkTuye-

CKOM pabore

2 Paznea 2. 311617 | 20 4 4 12

IlnanupoBanue 3KcIe-
PHMEHTA NPHU MOHCKe
ONTUMAJIBHBIX yCJI0-
BHI.




2.1 | OcHOBHbIE OHATUS 3| 16 10 2 2 6 Pabora Ha cemuHa-
[TonHbI# QakTOPHBIA pe

skcnepumeHT ([1DD).
JpoOusIiii hakTOpHBII
skcnepumeHT (J1DDI)..

2.2 | Ontummsanus skcrepu- | 3 | 17 10 2 2 6 Kontposbnas pa-
MEHTa B 00JaCTH KPYTO- 6ota Ne 2

T'0 BOCXOXKJICHUS.
Onucanue obnacry,
0JIN3KOM K SKCTPEMYMY

3 Paspgen 3 3 18 10 2 2 6 Huckyccus
Pazbop KOHKPETHBIX Jomyck K sk3ame-
MIPOU3BOJICTBEHHBIX HY

po0JeM, BOZHUKAOIIUX
B QHATUTHUYECKHX J1a0o0-
paTopusx

I[IpomexyTounas arre- | 3 36 36 IK3aMeH
cTauus

Hroro 31118 | 216 | 36 | 36 | 108 | 36

CopepxaHue JEKIHOHHOIO Kypca

BBenenue
Pa3nes 1. Ctatuctuyeckasi 00pad0TKa IKCIIePUMEHTAJIBHBIX JAHHBIX.
1.1 H3mepenus u ux nocpewHocmu

Pomp cratuctuueckold 0O0pabOTKM MJAHHBIX XUMHUYECKOTO U (PU3UKO-XUMHUYECKOTO
skcnepuMenTa. M3mepenus u ux norpemsoctu. [Ipobiema onpenenenus. TouHOCTh U3MEpEHUSL.
Knaccudukanus norpemHocreil. CucteMarnyeckue MOTPENIHOCTH (TIOHSATHE Kilacca TOYHOCTH
npuOOpOB: CTPENIOYHBIX, HUQPPOBBIX, XMUMUYECKOH IOCYAbI, BECOB, TEPMOMETPOB U T.IL.).
MeTtponoruueckas XapaKTepUCTHKA <«IIPaBUIIBHOCTh M3MepeHus». CiydailHble MOrpenrHoCTH.
Mertposoruueckiue XapakTepUCTUKU «CXOJUMOCTbY» U «IPAaBUIBHOCTB» pe3ynbTaToB. ['pyOble
OMMOKK WM TIPOMAaxW, MPUYUHBI WX BO3HUKHOBEHHS IIPH BBIIIOJHEHUH OKCIIEPUMEHTA:
HEMpaBWIBHOE CUUTHIBAHME CO MLIKAJIbl NpUOOpa, TepMOMETpa M T.M. MeToabl yCTpaHEHUs
CUCTEMATUYECKUX [MOTPEIIHOCTEH: METOJ| pPENATUBM3AllMM W METOJ pPaHJOMMHM3AIMM Ha
npuMepe (HPOTOKOJIIOMETPUUYECKOTO aHanu3a. llorpemHocT npsMbIX U KOCBEHHBIX U3MEPEHU.
MaremaTtnueckue AeMCTBHS ¢ OKPYIJIEHHBIMH YHCIIaMU

1.2 Teopus eeposmnocmeti

[Ipeamer Tteopum BepoATHOCTEW. OCHOBHBIE TIIOHATHS TEOPUM  BEPOSTHOCTEM.
Knaccugpukamuss  coObituil. COBMECTHBIE W HECOBMECTHBIE COOBITHS.  JlOCTOBEpHBIE,
HEBO3MOXKHBIE M  ciy4daiiHeie coObiTHsA. CoObITHsA, oOpasyrone TOJHYK TPYIIy.
[TpotuBononoxusle coObiTUs. CyMmMMa, NpOU3BEIEHHE M PAa3HOCTb COObITHHA. BeposTHOCTH
COOBITHI KaK Mepa CTaTUCTUYECKON YCTOWYMBOCTH cOObITUS. [IpaBuiia cl10KEeHUS U YMHOXKEHUS
BEPOSTHOCTEN 3aBHCHMBIX U HE3aBUCUMBIX cOOBITHI. Dopmyra nosiHoi BeposTHocTH. Dopmyna
bepuymnu. BeposiTHeliee 4nucio mosiBICHUS COOBITHS.

1.3 Yucnoswvie xapaxmepucmuxu pacnpedenenus. 3aKonsl pacnpeoenenus

[lonsiTust: crnyyaiiHas BeNMYWMHA, 3aKOH paclpeleneHuss U (QyHKUUS pacrpeaeneHus
ciyyaiiHoi BenuuuHbl. CrocoObl 3ajjaHus 3aKOHA paclpenesieHHus CIy4alHOW BeTMYMHBI Ha
pUMepe SKCIEPUMEHTANbHBIX 3HAYEHUN KOHCTAHThl CKOPOCTH pEeaKkIMU OMbUIEHMs 3¢dupa




[IeJI0YbI0, TIOTYYEHHBIX HA YY4eOHOM MPAKTHKyMe MO (PU3MUECKON XUMUH. BapranroHHBIA psi.
['mcrorpammel  pacnpeneneHus AUCKPETHOM W HENPEpPhIBHOW  CIIy4YaWHOW  BEJIWYUHBI.
WHTrerpajibHble KpHUBBIE pACIpPEACIICHUs CIIY4ailHOM BEIMYMHBI, UX CBOWCTBa. IlnoTrHOCTH
BeposiTHOcTH.  CBolictBa  nuddepeHnmanbHoil  GyHKIMA  pacrpeaesieHus.  YucioBbie
XapaKTepUCTUKU pacnpeneneHus. Marematudeckoe oxuaanue. CBoICTBa MaTeMaTHYECKOIO
oxkunanus. Moga. Menuana. Jlucnepcuss m cpelHee KBaJpaTUyHOE OTKJIOHeHue. CBoiicTBa
JUCIIEPCUN.

PaBHoMepHOe pacrnipenenenue. 3akoH MyaBpa, Jlannaca — ["aycca. KpuBas mioTHoCcTH
HOpMalibHOTO pacnpenenenus. CBoiicTBa KpuBoil. MHTerpanbHas (yHKIOHS HOPMaIbHOTO
pacupenenenusi. [JubdepennuansHas W uHTerpanbHas  (QYHKIUM  HOPMHUPOBAHHOTO
HOpPMaJIbHOTO pacnpeneneHus. [loHsTue n0BepUTEIHLHON BEPOSATHOCTH M YPOBHS 3HAUMMOCTH.
Hcnonb3oBaHue pa3auyHbIX JIOBEPUTEIBHBIX BEPOATHOCTENW B PAa3HBIX OTpACIsAX HAYKH U
TEXHUKH.

1.4 Cmamucmuxa manvix evibopok. [Ipoeepka cmamucmuyeckux sunomes

[loHaTne O reHepaJbHOM COBOKYIIHOCTH, BBIOOpKE M OlLEeHKe napamerpa. I[lonsrue
«Hawtydnie oneHku». Hecmemennas, 3¢ (ekTuBHas U COCTOSITENbHAs OleHKa. [[oBTOpHBIE U
OecroBTOpHBIE BBIOOPKU. MeTo MaKCUMalbHOIO MPaBIONOA00US M €ro UCHOJIb30BaHUE IS
OTIpeIeNIeHUs] HAWTYYIINX OIEHOK. MeTo HanMeHbIINX KBajapaToB. CpenHee apupmeTndeckoe
KaK Haujydllas OLlEHKa MaTeMaTH4ecKoro oxkupaanusi. CBoiicTBa cpenHero apupMeTHuecKoro.
CaolicTBa Aucniepcuy BBIOOPOUHOTro cpeanero. Hammydias oneHka qucnepeun.

Pacnpenenenne Crbrogenta. CpoiictBa ¢yHkuMu  pacnpeneneHuss CThIOJEHTA.
ConocraBnenue KpuBbIX pacnpenenenuss [aycca u  CrbrogeHra. HHrerpanbHas oOIeHKA
napameTpoB pachpenenenus. OleHKa J0BepUTENbHBIX MHTEPBATIOB AucHepcun. OyHkuus y2 —
pacnpenenenus [Ilupcona. BreisBieHue rpyObIX OmmOOK (ITPOMaxoB) B 3KCHEPUMEHTAIBHBIX
nanubix. Kpurepuii 36. Kpurepuii ['pa66ca. Q — KpuTepuit 11 MajabiX BHIOOPOK.

[lonsTre 0 HyJIeBOM M albTepHAaTUBHOM runore3ax. Kpurepuu 3naunmoctu. IIposepka
TUIIOTE3bl O PABEHCTBE MAaTEeMaTHYECKOrOo OXHUAAHWs 3aJaHHOMY uuciy. t — kpurepuid
CrploieHTa (CpaBHEHHE pe3YyJbTaTOB KOJIMYECTBEHHOTO  OINpPEAETCHHUs] peareHra ¢ €ero
conepxanueM B ['CO). CpaBHEeHHE TOYHOCTH JBYX MM OoJjiee METOJOB OMNpeAETeHUs OJHOU U
TOM e (PU3M4ecKoW BEIWYUHBL: NPOBEpPKAa TUNOTE3bl 00 OJHOPOJHOCTU JBYX IUCIEpPCHUH,
kputepuii ®uiepa; npoBepka TUNOTE3bl 00 OJHOPOAHOCTH HECKOJIBKUX JUCHEPCHIl C
OJINHAKOBBIM 00bEeMOM BBIOOpOK, Kputepuii KoxpeHa; mpoBepka rumnorte3bl 00 OJHOPOAHOCTH
HECKOJIBKUX JHCIIEepCHil C pa3HbIM 00bEMOM BBIOOpOK, kputepuit bapaerra. Ouenka
BOCIPOM3BOAMMOCTH JBYX MeTonoB Mo t — kpureputo CrbrogeHrta. IIpoBepka rumoressl o
NPUHAAIEKHOCTH BBIOOPKU IeHepaJIbHOW COBOKYITHOCTH (OCHOBHAs THIIOTE3A).

1.5 Cmamucmuueckoe oyenusanue anarumuuecko2o cueHand

[TonsTus aHanmuTHYecKuid curHan u mym. Paspemaromniasi cmocoOHOCTh aHATUTHUECKOTO
curHana. Ilpenen obnapyxkenus. TouyeuHoe oueHUBaHME mpenena oOHapyxeHus. Crparerus
puckoB. KaiizepoBckuit npenen oOHapyxenus. OTHomenue curHan / nryM. TouHocTh mpezaena
OOHapy>KeHHS.

1.6 Pecpeccuonnwiti ananus: Jluneiinas peepeccus OmHocumenbHo 00H020 napamempa

Ponb perpeccuoHHOro aHann3a B XMMHUYECKOM JKCIEepUMeHTe (mpumepsl). JInHelHas
perpeccusi OTHOCUTENBHO OAHOIO IapaMeTpa Ha NMPUMEPE 3aBUCUMOCTH NOTEHLIMANA IEKTPOaa
OT KOHOCHTpALUH IMOTCHIUAIOIPECACIIAOMNX HWOHOB. Ucnonp3oBanue METOJa HAMMCHBIINX
KBaJpaToB s pacueTa Kod(pPHUIMEHTOB YypaBHEHHUs JHHEWHOW perpeccun. CooTHeceHHe
ko3 puImeHToB ypaBHeHUS A U B ¢ peabHBIMH XUMUUYECKHUMHU U (PU3NYECKUMH BEeTUIMHAMU
JKCTIepUMeHTaNbHON 3aBucuMocTi E=f(C). Brrumcnenne nucnepcum anexkBaTHOCcTH. OlieHKa
3HAYUMOCTH KO3(QPUIIMEHTOB MO JOBEPUTEIbHBIM HHTEpBajlaM U N0 KpuTepuio CTbIOJEHTA.



Pacuer xopumopa ommbOok. OreHKa aJeKBAaTHOCTU YPAaBHEHHSI PErPECCHU MO KPHUTEPHUIO
®ummepa. Pacuer Be160pouHOTr0 KOd(pPuIImeHTa KOppesium.
[TpeoOpazoBanre pa3UYHBIX (QYHKIWA K JIWHEHHOMY BUAY (JIMHEapU3alvs HHTETPaTbHBIX
KUHETHYECKUX KPUBBIX JUISI IPOCTHIX HEOOPATUMBIX PEaKIUil pa3IHuHbIX MTOPSIKOB, 00PATUMBIX
Y TIapaJuIeIbHBIX MOHOMOJICKYJISIPHBIX PEaKIIUiA).
1.7 Mnoowcecmsennas nunetinas peepeccus

Onpenenenre Kod((UIMEHTOB  PErpecCMd  3aBUCHMOCTH  TEIUIOBOTO  3ddekra
XUMHYECKOW PEaKIMW OT TEMIepaTypbl MO METOJy HAWMCHBIINX KBaJIpaTOB M MaTPHYHOU
dopme. HMcrnonp3oBaHWEe CTaHAAPTU3MPOBAHHBIX TEPEMEHHBIX ISl pacueTa BEKTOpa OIEHOK
K03 PUIIMEHTOB ypaBHEHUs perpeccud. llocTpoeHHe MaTpHIbl IO 3KCIEPHUMEHTAILHBIM
naHHeM. Omepanuu ¢ MaTpUIIAMU: TPAHCIIOHUPOBAHHUE, YMHOXKCHHE, oOpalleHue MeTOA0M
NPUCOCTUHCHHOW MATPHIIbI, BBIYMCICHUE aNreOpamyecKuX JOTOJHEHHH | JIeTePMHUHAHTA
METOJIOM PAa3JIOKEHUS TO 3JIEMEHTaM CTPOKH win cronbua. [lepeBos cTtanmapTH3UPOBAHHBIX
NIEPEMEHHBIX B HaTypaJibHbIH MaciTad. [IpoBepka aJlekBaTHOCTH MOJICIIH.

Pa3nen 2. [IlnanupoBaHue 3KCEPUMEHTA MPHU MOUCKE ONTUMAJIBHBIX YCJIOBHIi
2.1 Ocnosnvie nousmus Iloanvii gpaxmopnuwiii sxcnepumenm (IIDP3). JIpobuvui gaxmopmwiii
axcnepumenm (DI).

[Tonstue hakropa u ¢pakTopHoro mpocrpanctea. [lapamerp onrummsanuu. TpebGoBaHus,
npenbsBiseMble K (pakTopam M mapameTrpaMm onTuMM3anuu. BeiOop mareMaTudyeckoi Mojaenu
JUI  ONMUCaHWs (QYHKIUU OTKIMKA. TpeOoBaHus, mpenbsBiseMble K Mojenud. OO0mactb
BOCXOXKJIEHUSI 1O TpaJUEHTy, KPYTO€ BOCXOXKJEHHE, I[IOYTH CTallMOHapHas o00JacTh.
D¢ dexTnBHOCTE MHOTO(AKTOPHOTO IKCIIEPUMEHTA.

Martpuna 1utaHa oakcnepumeHta. [locTpoeHume wmarpuly miuaHa  IByX-, TpeX-,
yeTeipexdaktopuoro u T1.4. [IDD. CpoiictBa MaTpuilpl IUIaHa 3kcnepumeHTa. [Ipumep
00paboTKK pe3yIbTaTOB IUIAHWUPOBAHHOTO SKCIEPUMEHTA JOCTHKEHUSI MAKCUMAIIbHOTO BBIXOJA
IPOJYKTa MPOMBIIUIEHHON XMMHUYECKON peakuu B 3aBUCUMOCTU OT TEMIIEPATyphl, JaBJICHUS,
BpeMeHH KoHTakTa. OmpesenieHue OCHOBHBIX YpOBHEH ()aKTOpOB M MHTEPBAJIOB BapbUPOBAHUS.
[ToctpoeHne MaTpuibl IUTaHAa SKCIIEPUMEHTa B 0Oe3pa3MEepHOM M HaTypalbHOM MacuiTade.
Pacuer ko3¢ ¢unueHToB ypaBHeHUs perpeccuu. Pacder aucrepcuu BOCIHPOU3BOAMMOCTH IO
pe3ynbTaTtaM NapajulebHbIX OMBITOB M IO CEPUU ONBITOB HA OCHOBHOM ypoBHe. OmnpejaeneHue
3HAUUMOCTH K03 duiueHToB no kputeputo Cteronenta. [IpoBepka ajgekBaTHOCTH MOJENU TO
kpurepuro Oumepa. MHTEpIIpeTanus pe3ysibTaToB dKCIEPUMEHTA

[TonsiTne o pApoOHBIX pemnukax. [loHATHE O TEHEPUPYIOIIEM COOTHOIICHHH U
ompeneNstoneM KoHTpacTe. Paspemmaromasi crocoOHOCTh ApoOHBIX perumk. OmnpeneneHue
pa3Mepa IpoOHON PETLTUKY.

2.2 Onmumuzayus sKcnepumenma 6 obracmu Kpymozo eocxoxcoeHus. Onucanue obracmu,
OU3KOLL K OKCIMpemMymy

OntuMuzanus SKCIEepUMEHTa B OOJIACTH KPYTOrO BOCXOXKICHHS 110 TOBEPXHOCTH
oTkyinka. [lomarossiii Meton bokca m Yuicona. OnpeneneHue mara U3MEpPEHUs MapaMmeTpoB.
PeanbHble U «MBICIIIMBIE) OTIBITHI.

Onucanue obnacT, OIM3KOW K AKcTpemyMy. [locTpoeHrne KOMIO3MIIMOHHBIX TJIAHOB
BTOPOro nopsaka. Vcrnonb3oBaHHE ONBITOB B «3BE3JHBIX» TOYKaX M HAa OCHOBHOM YDOBHE.
Pacdyer MuHHMManbHOrOo KoJuW4yecTBa ONBITOB. OmnpeneneHue «3Be3qHOro» rieda. (CoicTBa
KOMITIO3UI[MOHHBIX IUIAHOB BTOPOTO MOPSAKA.

Paznen 3. Pa30op KOHKpeTHBIX NPOM3BOACTBEHHBIX MpP00JieM, BO3HMKAKIIMX B
aHAJIMTHYECKHX J1a0opaTopusix

BuyTpunabopaTopHblii  KOHTPOJb KadecTBAa pe3y/lbTAaTOB  HCIBITAaHUM, Tpenessl
MOBTOPSIEMOCTH, KOHTposibHbIEe KapThl lllyxapra, mpoBepka kauectBa m3mepenuit mo I'CO Ha
pUMepe TUITOTETHYECKOW aHATUTHYECKON 1abopaTopuu.



5. O0pa3oBaTe/IbHbIe TEXHOJIOTHH, IPUMEHsIeMbIe IPH 0CBOCHHUH IHCIMIIIMHBI

W3yuenune auciuIuimHbl «MeToIpl MaTeMaTHYeCKOW CTATHCTUKUA B XMMHUW» Hapsay ¢
TPaJULIMOHHBIMU 00pa30BaTEIbHBIMU TEXHOJOIMAMHU MIPEyCMaTPUBAET UCIIOJIb30BaHUE B yueo-
HOM TIPOLIECCE AKTUBHBIX U MHTEPAKTUBHBIX ()OPM MPOBEIEHHS 3aHATHI B COYETAaHHH C BHEa-
YIUTOPHOH paboTOM C 11esbl0 GOPMUPOBAHUS U Pa3BUTHS NPOPECCHOHATIBHBIX HABBIKOB 00 yua-
formxcs. K naTepakTuBHBIM (popMaM MpoBeeHHS 3aHATUH OTHOCSTCS:

1) KOJUIEKTHBHBIN pa300p CHTYAIlMOHHBIX 33a4: IPHUMEHEHHE METOJI0B MaTeMaTHIECKON
CTaTUCTHKH K KOHKPETHBIM 3a/1a4aM, BO3HUKAIOIIUM y CTYJCHTOB IPH BbHIIOJTHEHUH
1a00paTOPHBIX PAOOT MO NPOPECCHOHATBHBIM JUCIUILTMHAM

2) JMCKYCCHH TO pa3zeiiaM JUCIMIUIMHBI U TeMaM NPaKTHYECKHX padoT, BhIpabaThIBaro-
mue y oOydaroUMXCsi HaBbIKM METPOJIOIMYecKOW 0OpabOTKH 3KCHEPUMEHTAIbHBIX
JAHHBIX;

3) paccMaTpUBalOTCS KOHKPETHbIC MPOU3BOACTBEHHBIC IPOOIEMBI, BO3HHUKAIOIIME B aHa-
JUTUYECKUX JabopaTtopusax (BHYTpUIaOOpaTOPHBIM KOHTPOJIb KayecTBa pe3yJIbTaTOB
UCHBITAaHUH, TPEesIbl TOBTOPSIEMOCTH, KOHTpOJIbHbIe KapThl Lllyxapra, nmpoBepka Ka-
yecTBa nu3mepenuit no 'CO).

AJanTHBHBbIE TEXHOJIOTHH, IPUMeHsieMble IPH 00y4yeHuH cTyaeHToB ¢ OB3 u unBa-
JINTHOCTHI0

I[JI?I HWHBAJIMJ0B U JIMI C OTPaHUYCHHBIMU BO3MOXKHOCTAMU 3J0POBbA IMPEAOCTABIACTCA
BO3MOXXHOCTh JHUCTAHLHOHHOI'O OCBOCHHMAA eé TCOpeTquCKOﬁ YaCTH IYTEM pPaCHpPOCTPAHCHUA
TCKCTa JIGKLII/II;'I, SaIIaHI/Iﬁ M UX KOHTPOJIA 4CPE3 MHTCPHCT, a4 TAKIKC MHAUBUAYAJIbHBIX KOHCYJIb-
TaI_II/II>'I C IPUMCHCHHUECM KaK BHCKTPOHHOﬁ IIO4YThI, TaK U BU3YaJIbHOT'O O6H_ICHI/I${ C HCIIOJIB30BaHH-
€M HMHTCPHET-TCXHOJIOTUH <<CK8.I>1H>>, npu H€O6XOIII/IMOCTI/I npeaoCTaBIACTCA AOIMOJIHUTCIBHOC
BpCM: JIA IOATOTOBKH OTBCTA HA DK3aMCHC.

6. YueOHO-MeTOAHYECKOe OOecTieyeHHe CaMOCTOATEIbHOI padoThl cTyieHToB. One-
HOYHbIE CPeACTBA /ISl TeKYLIero KOHTPOJISI yCIeBaeMOCTH, TPOMEKYTOUYHON aTTecTanun
10 UTOraM OCBOEHUS! JMCIUILIMHBI.

CamocrosiTenbHast paboTa CTYJIEHTOB IPEAIOIaraeT OCBOGHHE TEOPETUIECKOTO MaTepH-
asa [1-2], moaAroToBKY K NpakTHYEeCKUM paboTaM, IpUMEHEHHE TOTYYEeHHBIX 3HAHUN 1 YMEHHUH K
O(OPMIIEHHIO IKCIIEPUMEHTAIbHBIX padOT Ha Y4EOHOM MPaKTUKyMe, yJacTHe B MHTEPAKTUBHBIX
dopmax o0ydenus. Dopma TEKyIIEro KOHTPOJIS — SK3aMEH.

BOHpOCH AJIs1 CAaMOKOHTPOJIA.

1. M3mepenus u ux norpemHocty. Kiaccugukanus morpenHocTe.

2. MeTpoJIOTHUECKUE XAPAKTEPUCTUKH «IIPABMIIBHOCTh M3MEPEHHS», «BOCIPOH3BOIUMOCTD
MU3MEPEHUS.

3.MeTponorudeckne  XapaKTEPHUCTHKH  «CXOJUMOCTB» W «BOCIPOU3BOIAMMOCTBY
pe3yNbTaTOB.

4.Metoabl YCTpaHEHUS CUCTEMaTUYECKUX MOTPEUTHOCTEH.

5. IIpsimble u KocBeHHBIe U3MepeHus. [lonsTre 3HaunMbIX nudp. MaremaTHueckue qecTBUS
C YHCJIAMH, UMEIOIIMMH MOTPEIIHOCTH

6. OcHOBHBIE IOHATHUS TeOpUH BepoaTHocTel. Knaccudukanus coObITHIA.

7.1loHsiTHE BEPOSTHOCTU COOBITHUS.

8.IIpaBuna ci10KeHUs: 1 YMHOXKEHHUSI BEPOSTHOCTEH Pa3TUUHBIX COOBITHH.

9. ®opmyia mostHOM BeposiTHOCTH. Dopmyia bepHysumm.

10. [TonsTua ciyyailHOM BENMYMHBI, 3aKOHa W (DYHKIUH paclpelesieHusl Clay4aiHoM
BEJTMYMHBI

11. UnTerpanbHas u auddepennnanbHas GyHKIUU pacnpeaenenus. Mx cBoiicTsa.



12. YucnoBble XapaKTEepUCTHKH paclpeneleHus M1 UX CBOMCTBa. PacueTr maremMaTHyecKoro
0’KMJIaHMS U TUCTIEPCUN AUCKPETHBIX U HEMPEPBIBHBIX CIyYalHbIX BEIUYHH.
PaBHOMEpHOE pactipeneneHue.
HopmanbHoe pacnpeneneHue ciiydailHbIX BeldMYMH. HopMmHpoOBaHHOE HOpMajabHOE
pacrpeeneHue Cily4aHbIX BEJIMYMH
[TonsiTHe 0 reHepanbHOM COBOKYITHOCTH, BHIOOPKE U OLIEHKE MapaMeTpa
[ToHsiTHE W CBOWCTBA «HAWJIYYILEH OLICHKH.
MeTo MaKCUMabHOTO IPABI0NO100US
Hawnnyumas onieHKa MaTeMaTH4ecKoro 0kKM1aHus U IUCIIEPCUU
Pacnipenenenne CtpiofieHTa (CTaTUCTHKA MaJbIX BEIOOPOK) [locTpoeHne 1oBEpUTENbHBIX
MHTEPBAJIOB JIUCIIEPCUU U CPEHETO 3HAUECHHUS
BrisBiienne rpyObix ommbok (MpomMaxoB) BCEMH CIIOCOO0aMH
[IpoBepka runoTe3bl 0 paBEHCTBE CPEIHErO 3HAUEHUS ONPEAEICHHOMY YUCITY

[IpoBepka rumnore3 o0 OJHOPOIHOCTH HECKOJbKMX aucrepcuil. Kputepun @uinepa,
Koxpena, baptierra.
[IpoBepka rumnoressl
(OCHOBHasI TUTIOTE3A).
24. TloHsATUS aHAIUTUYECKUI curHal U myM. Pa3pemaromias cnocOOHOCTh aHATUTHYECKOTO
curHana. Crparerus puckoB. Ilpemen oOHapyxkenus. TodHocTh mpenena OOHApPYKEHHS.
[Ipenensr noBTopsiemoctu. Kontponbubie kapThl Llyxapra.
25. Tlonstne 3Hadamux wUdp. MaremaTHdecKue JEHCTBUS C YHCIAMH, WMEIOIIMHU
MOTPEUTHOCTH.
26. Vcnonp3oBaHWe MeETO/Ja HAUMEHBIIMX KBaApaTOB JUIs pacdera Kod(hduumeHToB
YpaBHEHUS JTUHEUHON pErpecCuy OTHOCUTENIBHO OJTHOW ITEPEMEHHOM
27. OneHka 3HAYUMOCTH KOA(PPHUIMEHTOB Pa3HBIMH CLIOCOOAMU
28. OrleHKa aIeKBaTHOCTH YPaBHEHUSI PETPECCHH T10 KpuTeputo Duiepa.

29. MHOXecTBeHHas JHHEHHas perpeccus Ompexaenenne Kod(h(QHUIMEHTOB perpeccuu Io

METOy HauMEHbBIIUX KBapaToB U MaTpuuHoOi hopme. I[IpoBepka ageKkBaTHOCTH MOJIENN

30. [InaHuMpoBaHME SKCIEPUMEHTA TIPH ITOMCKE ONMTUMAIBHBIX YCIIOBHH.
31. Ionusblil pakTOpHBIM SKCIIepUMEHT. MaTpuiia 11aHa SKCIIepUMEHTa U ee CBOWCTBA
32. NpoOuserii  dakropHbli skcnepuMedT. [locTpoeHne Marpuibl  Tpex(aKTOpHOTO
skcniepuMeHTa. Pacuetr ko3dduumeHToB ypaBHeHus perpeccuu. OmpezaeneHrne 3HAYMMOCTH
koa(ddurmenton. [IpoBepka agekBaTHOCTH MOJIETH

13.
14.

15.
16.
17.
18.
19.

20.
21.
22.

23. O IMPHHAIJICI)KHOCTHU BBI60pKI/I reHepanLHoﬁ COBOKYITHOCTH

7. JaHHble U1 y4eTa ycneBaeMocTH cTyaeHToB B BAPC
Tabnuma 1.1 Tabnua MakCUMabHBIX OAJIJIOB MO BUAAM YU4eOHOU e TebHOCTH.

1 2 3 4 5 6 7 8 9
Apyrue
Jla6opa- | Ipaxtu- | CamocTos- | ABTOMaTH3H-| o o TIpomesiy-
Jlex- yueOHOll | TouHas
Cemectp TOpHBIE | YecKHe | TelbHAas | POBAHHOE Uroro
o JeaTens- | aTTecTa-
3aHATHUA 3aHATHUA pa60Ta TECTUPOBAHUC
HOCTH s
3 0 0 24 15 0 30 31 100

IIporpamMmma oueHuBaHMA y4eOHOI 1esITeIbHOCTH CTYACHTA
3 cemecTp

Jeknuu - 0 6a10B
(HE OlLIEHUBAIOTCS)

JlabopaTopHsle 3ansiTust - 0 6ay10B
HE TIPETYCMOTPEHBI
IpakTuyeckue 3ansitus — ot 0 10 24 6anna



(8 mpakTrueckux pabot no 3 Gasuia Kaxmaasi).

KommaecTBo 6amioB 3a 1 mpakTHYECKyro pa- N
Kpurepuii onienku
00Ty (BCEero nmpeaycMoTpeHo 8 pabor)

0 Pabora He BEIIOTHEHA

1 Pabota BeImoaHEHA, HO HE 0hopMIIeHA

2 Pabora BhITONTHEHA W aKKypaTHO O(oOpM-
JIeHa

3 Pabora BEINONHEHA CaMOCTOSITEIBHO, aK-
KypaTHO o(OpMIICHA U CJIaHa B CPOK

CamocrosiTeibHasi padora — 0-15 6ans10B
OLIEHUBATbCS YPOBEHb MOATOTOBKU K 3aHATUSAM B MHTEPAaKTUBHOU (opme (IBe nuckyccuu u 1
paz00p KOHKPETHOM CUTYyaIUN)

0 1-2 3-4 5
KOJUICKTHB- He pa6otan | [lpuauman cnaboe | YuacTBoBan B | IIpennaram koHKper-
HBIE  pazbop ydacTue B pazbope | pazbope  cutTya- | Hble  CHUTYAI[MOHHBIE
CUTYalHOH- CHUTYallUOHHBIX 3a- | MMOHHBIX 3ajad, | 33/Jla4d. Y4YacTBOBAI B
HBIX 33/1a4 nad  (menee 50% | paboras 50 - | pa3bope, paboras 60-
aynuTopHOro Bpe- | 79% ayautopHo- | nee 80% ayauTOpHOTO
MEHH) ro BPEMEHH. | BpEMEHU

IIpuBogmin yrou-
HAIOIME JOIOJI-

HEHUS
Huckyccuu (2) | He  yuacr- | CnocoOHocTh  BHI- | [IposiBieHue [IpucyrcrBytor rpyn-
BOBAJ B | IOJIHATHh 3aJaHUs, | MHUIUATHBBL B | IOBBIE W WHIMBUAY-
JUCKYCCHUH | HO OTCYTCTBHE | pa00oTe KOMaHbI, | aJIbHbIE 3JEMEHThl pa-
JUYHOM aKTUBHO- | HO  OTCYTCTBHE | OOTBI, aKTUBHOCTb M
CTM U CaMoCTOsi- | CIOCOOHOCTH rpaMoOTHas IoJaya Ma-
TENBHOCTH IIPH pa- | [PAMOTHO  IIpe- | TepHuaia
60Te B KOMaH]1e IIOJAHOCHUTH Mare-
puan

ABTOMaTH3HMPOBaHHOe TecTUpoBaHue — 0 0a10B
He npexycMmorpeno

Jlpyrue Buabl yueOHoii nesareabHocT 0T 0 10 30 6as10B

U3 HUX

Koumponvusle pabomor — 10 6a,1510B (1BE€ KOHTPOJIbHBIE PA0OTHI IO 5 OAJIJIOB KaX/1as) OLEHU-
BalOTCA MPaBWIBHOCTH (3 0asia), caMOCTOSATENbHOCTD BhIMoHeHus (1 6amn), akkypaTHocTs (1
Oarn)

mecmosvie omuemst — 20 6a71J10B (4 TECTOBBIX OTYETA M0 5 OAIIIOB KaXK[IbIiA)

IIpomexyTounas arrectauus (3xk3amen) — ot 0 1o 31 6an.

DK3aMeH MPOXOJIUT B BHUJIE YCTHOTO OMpOca: 3HaHWE OCHOBHBIX OIPENIENIeHUI U 3aKOHOB (5 Oai-
JIOB), YMEHHUE 3amucaTh UTOTOBbIe ypaBHeHus (10 6asioB), aHann3 OCHOBHBIX YpaBHEHHM, Tpe-
JIeJIbl UX TPUMEHHUMOCTH, TpaKTHUecKast 3HauuMocTh (16 6amioBs).

IIPU IIPOBEJICHNH ITPOMEKYTOUYHOM aTTECTAUN

OTBET Ha «OTINYHO» OLIEHUBAETCS OT 25 10 31 0aios;

OTBET Ha «XOpOIIOy» orleHuBaeTcs oT 20 10 24 6ayioB;

OTBET Ha «yJAOBIETBOPUTEIHHOY» OIleHUBaeTcs OT 15 1o 19 6annos;
OTBET Ha «HEYIOoBJIeTBOpUTEILHO» OT 0 10 14 GamioB




Takum 00pa3oM, MaKCHMaJIBHO BO3MOYKHAsI CymMMa 0ajlIoB 3a BCE BUIIbI YUeOHOH NEITEIbHOCTH
CTyneHTa 3a 3 cemecTp mo auciuiuimHe «MeToabl MATEMATHYECKO CTATUCTHKU B XUMUM)
coctapisieT 100 6amioB.

Ta6numa 2.2 Tabnuia nepecyeTa NOJTYICHHOW CTYACHTOM CYMMBI 0aJIJIOB 1O quciuiuinHe «Me-
TOJAbI MATEMATUYECKON CTATHCTUKHA B XUMHMHK» B OIICHKY (3K3aMeH):

85-100 6amnos «OTJIIUYHOY

_70-84 Gamra «XOPOIIIOY
_55- 69 0OamnoB | «yAOBJIETBOPUTEIHHOY

_0-_ 54 6amnos «HE YJOBJICTBOPUTEIHLHOY




8. YueOno-meron4ueckoe H HHPOpMALHOHHOE 00ecnieyeHHe

a) JjMreparypa:

1.

2.

I'mypman B.E. Teopus BeposTHOCTEH W MareMarhyeckas crariuctuka. M.:Broicmee o6pa-
3oBanue, 2010 480 c. (97 3k3)

I'mypman B.E. Teopus BeposTHOCTEl M MaTeMaTuyeckas cratiuctuka [Tekcr]: YueOnuk /
B.E. I'mypman. — 12-e u3n. — M.: u3za-Bo [Opaiit. 2019. — 479 c¢. - ISBN 978-5-9916-
3461-8. (OBC «IOpaiit»).

I'amaronoBa U.M., BbypamuukoBa M.M. «Omubku mpsaMbIX U KOCBEHHBIX H3MEPEHHH
IIPH BBINIOJIHEHHH XHMHUYECKOro skcnepumentay. Caparos: U3a-so Capar. Yu-ta, 2014.
40 c. (38 9k3).

6) nporpammHoe obecrieuenne U HTepHET-pecypehl

S

Microsoft Excel Bepcuu 2003 wim HOBee MM COOTBETCTBYIOLIMI aHAIOT CBOOOIHO
PacnpoOCTPaHAEMBIX MMAKETOB O(PHUCHBIX PHIOKESHHUH;

Microsoft Word Bepcun 2003 wim HOBee WM COOTBETCTBYIOIIMH aHAJOr CBOOOIHO
PacIpoCTpaHAEMbIX MTAKETOB OMUCHBIX MPUIIOKEHUH.

Manuta A.JI. Teopus BeposTHOCTE M MaTeMaTHuyeckas craTHCTHKa. MHTepHer-
y4eOHUK [0 TEOPHUH BEPOSTHOCTEH M MaTeMaTHuyeckoil craructuke. hitp:/teorver-
online.narod.ru/secpage.html

H. M. I'amaronoBa, M. M. BypamuukoBa. «DIeKTPOHHBIE TECTOBBIE 3aJaHUs O CTa-
THCTHYECKOH 00paboTKe NaHHBIX XHMHUYECKOrO JKCIEPUMEHTa» [DJIEKTPOHHBIN pe-
cypc], 34 ¢, 2014 r. http:/elibrary.sgu.ru/uch_lit/868.pdf

9. Marepua/ibHO-TeXHHYECKO0e 00ecriedeHHe THCIHILTHHB

1. YueGHas ayiuTopus /i YTEHUs JICKLIU

2. MynbTumenuitHas yCTaHOBKA.

3. Y4yebGnas naGopatopusi JUisl BBIIOJIHEHHS MPAKTHYECKUX paboT, OCHAIIEHHAsT HEe00Xo-
JUMBIM 000pynoBaHHEM (KOMITBIOTEPHI C JIMIIEH3HOHHBIM TIPOrPAMMHBIM 00ecIieueHHEM
Microsoft Offis 2003, 2007, Mathcad, nozxkmo4eHHbIe k cucreme VHTEpHET).

IIporpamma cocraBiena B coorBeTcTBHH ¢ TpeboBanusmu ®I'OC BO no HanpaBieHHIO noAro-
ToBKH 04.03.01 — Xumus 1 npoduiisaiM MOArOTOBKH « AHAIMTHYECKAsE XUMHSI i XUMHYECKas IKC-
nepTusa», «XHMHs HH3KO- M BBICOKOMOJICKY/ISPHBIX OpraHWYeCKHX BemecTB» «®Dusuueckas
XUMHSD).

ABTOP:

JoLeHT Kadeapb! pu3H4ecKoil XUMUU
K.X.H., noueHt .M. "amaronosa

IIporpamma oo6pena Ha 3acenanuu Kadenpsl pusuyeckoit xumuun ot 28 asrycra 2019 rona,
npotokos Ne 1.






