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1. lleau ocBOeHUNA TUCHUILIUHBI
Lenbro ocBOeHMs TUCHUIUIMHBEI «CTaTUCTHYecKass 00paboTKa pe3ynbTaTOB dKCIEPUMEH-
Tay gBisgeTcsa GopMupoBaHUe y OyAyIIEero crenuaiicTa

. MMOHUMAaHUS TEOPETUUECKUX OCHOB AUCHHUIUIMHBI «CTaThucTUyecKas o0paboTka pe3ysbTa-
TOB DKCIIEPUMEHTaY;

. HaBBIKOB UCCIIEI0BATENLCKON padoThI;

. YMEHHUS IPUMEHSTh NOJydeHHbIEC 3HAHUS U HAaBBIKU JUISl aHAJIN3a TUIUYHBIX TEXHOJIOTHU-
YeCKUX 3a/1a4;

o YMEHHS UCIOJIb30BaTh MPOTPaMMHOE 00€ecIiedeHre KOMITbIOTEPOB /17151 y4eOHOM, HAy4HOI

u HpOH?:BO)ICTBGHHOﬁ ACATCIIbHOCTH
2. Mecto nucuuminnbl B ctpykrype OOII 6akanaBpuara

Huctunnuna b1.0.13 «Craructudeckas 00paboTKa pe3ysibTaTOB IKCIIEPUMEHTa» OTHO-
cutcs K oOs3arenbHOM yactu bioka 1 — Jlucimrminael (MOIynu) pabodero yd4eOHOTO TuiaHa
OOIIl no nanpaenenuto moarotoBku 20.03.01 — Texnocdepnas 6e30macHOCTb, TPOPHIH
«[IpomblinieHHas 0€30MaCHOCTh TEXHOJOTHYECKUX MPOLIECCOB U MPOU3BOACTB» U MpeAIaraercs
K OCBOEHMIO B UETBEPTOM CEMECTpE.

Marepuan IUCUMIUIMHBI 0a3MpyeTcsl Ha 3HAHUSAX 10 BhICIICH MaTemaTuke (muddepen-
[IAATbHOE M MHTETPAIbHOE HMCUWCIICHUE, paboTa ¢ MarpuiaMmu), HHGopMaTHKe (BO3MOXKHOCTH
IIPOrpaMMHOTO oOecreueHusl KoMnbioTepa - mporpaMmmsal excel, mathcad u T.11.) B 060beMe Kyp-
coB OOII no nanpasnennro 20.03.01 «TexnocdepHas 6€30MaCHOCTH» U SBIACTCS OCHOBOM st
MOCJIEYIOLIEro U3ydeHus TuciuiuiuH «Teopust ropenus u B3pbiBa», «HanexxHOCTh TexHuYe-
CKUX CHCTEM W TEXHOTCHHBIA PHCK», a TaKXKe TeX BapHATHBHBIX JUCIUIUINH, IJI¢ HEOOXOIUMO
IPaMOTHO IJIAHUPOBATh AKCHEPUMEHT U aHAJIM3UPOBATH €ro pe3yilbTaThbl, pa3padaTbiBaTh TEO-
peTHYecKUe MOJIENIN NMPOTEKAIOIIUX IPOLIECCOB, MPABUIBHO MOJArOTaBINBATh HAYUYHbIE TyOJIMKa-
1107078

3 Pe3yabTaThl 00ydyenusi mo gucuuminne «CraTucruyeckass o0padoTka pes3yibTa-
TOB IKCIIEPUMEHTA:

Kon u HaumMeHOBaHHM e MHAU-
KaTopa (MHAMKATOPOB) A0C-
THKEHHS KOMIIEeTEHIIHH

KOI{ U HAMMCHOBAHHNE€ KOMIICTCHIIUHA Pe3y.]'II)TaTI>I Oﬁy‘lel-ll/lﬂ

YK-1. Crioco0GeH OCYIIECTBIIATh MMOKUCK,
KPUTHUYECKHUI aHAIN3 U CHHTE3 HH(OpMa-
UM, IPUMEHSITH CUCTEMHBIN TOAXO IS

PpELIEHHs TOCTABICHHBIX 3a1a4

1.1_B.YK-1. Ananuzupyer 3a1auy,
BbIIIENsST €€ 0a30BbIE COCTABIISIO-
ume. OcylecTBiseT JeKOMIIO3H-
LIUIO 3a7a4U.

2.1_B.YK-1. Haxoaut u xputuye-
CKH aHAJIM3UpYeT UH(OpMaIIHIo,
HEOOXOANMYIO JUTS pelIeHHs To-
CTaBJICHHOM 3a7a4u.
3.1_B.YK-1. PaccmatpuBaer pas-
JIMYHBIC BAPUAHTHI PEIICHNUS 3a/1a-
YH, OLIEHMBAS UX JIOCTOMHCTBA U
HEIOCTATKU.

3HaTh:

— OCHOBHBIC TIOHATHSI, ITPHH-
LIUIIBI U 3aKOHBI TEOPUU Be-
pOsSITHOCTEH, MaTeMaTuye-
CKOM CTaTHUCTHKH, PErpecch-
OHHOT'O aHaJIu3a

VYmerth:

- pemiatb TUIIOBBIC 3aJlayH,

CBSI3aHHBIE C OCHOBHBIMHU Pa3-

JeaMi MaTeMaTHYECKOW cTa-

THCTHKHU;

- NPUMEHSTh TPSAMBICE M KOC-

BEHHbIE METOJIbI H3MEPEHUsI

(U3NIECKUX BEITHYUH;

- 0OpMIIATH PE3yIBTATHI IKC-

MepUMEHTaJIbHBIX HCCIIeI0Ba-

HHH

*Bianern:

- MaTeMaTUYeCKUM anmnapaToM

pasnenoB «Teopust BeposITHO-

crel M MaTeMaTHyeckas cra-




THCTKA, «PerpeccroHHBIH

aHAIIN3Y,

- HaBBIKAMH PEIICHUS NPAKTU-

YECKHUX 3a/1a4 IO MPONIEHHBIM

pasnenam;

- METOAaMHU 00PaOOTKH U
aHau3a HKCIEPUMEHTANb-

HOU nHQOpMaIu

OIIK-1
Crioco0eH y4IHuTHIBAaTh COBPEMEHHBIE TEH-
JICHIIUM Pa3BUTHS TEXHUKU U TEXHOJIOTHI B
o0acTi TeXHOC(epHOl 0e30MacHOCTH,
HU3MEPUTENBHON M BBIYMCIIUTENBHON TEXHU-
Kd, MH(POPMAIMOHHBIX TEXHOJIOTHU TPH
pELIeHNH THITOBBIX 3aa4 B 00J1aCTH IIPO-
(hecCHOHATBHOM AeATETBHOCTH, CBSI3aHHON
C 3aIUTON OKpYKAFOIIeH cpebl U obecre-
YeHreM 0e30MacHOCTH YenoBeKa

OIIK-1.1
Wzydaer u aHanM3upyeT TEXHUYE-
CKYIO JOKYMEHTAIHIO
OIIK-1.2 Hcnone3yer coOBpeMeH-
HblE TPOTrPAMMHBIE KOMIUIEKCHI
JUI pElIeHUs] THUIIOBBIX 3aj1ad B
0o0JIacT  3alUTHl  OKpY’KaloIIei
CpeblL.
OIIK-1.3 Hcnonezyer coBpeMeH-
HBIE TIPOTPaMMHBIE KOMIUIEKCHI B
00J1acTH MPOMBIIIUICHHOHN Oe3omac-
HOCTH JJIsl OICHKH PHUCKOB JIJIS
YeJIoBeKa, MIPOU3BO/ICTBEHHBIX
00BEKTOB M OKPYXKAIOIIEeH Cpebl
OIIK-1.4 Vcnone3yeT cOBpeMeH-
Hble 0a3bl JAHHBIX U MPOrPaMMHBIE
KOMIUIEKCHI JUIS pelleHHs 3a/1a4 B
o0act TpOoQeCCHOHATBHON Jes-
TENbHOCTHU, CBS3aHHOM C 3alIUTON
OKpyXarolien cpensl u obecriede-
HHEM 0e30MacHOCTH YeIOBeKa
OIIK-1.5 BeiOupaer kpurepuu
MIPE/ICNIFHOTO COCTOSIHUSI TEXHUYe-
CKUX YCTpOMHCTBa

OIIK-1.6 OnpenenseT ycnoBus

0€30IacHOM IKCILTYaTalluy KOH-
KPETHBIX TEXHUYECKHX YCTPOICTB

3HaTh:

— CIOCOOBI MTPEICTABIICHUS U
aHaJM3a pe3yIbTaTOB XUMU-
YECKOro IKCIIEPUMEHTa ¢
Y4ETOM CTaTHCTUYECKOH 00-
paboTkwy;

— OTpaHWYCHUS PACYETHBIX
(9KCHIepUMEHTABEHBIX) METO-
JIOB OLIEHKH (OTIpeIeTIeHus] )
Pa3UYHBIX TMapaMETPOB XH-
MHYECKHX MPOIECCOB.

Ymetn:

— CUCTEMAaTU3UPOBaTh, HHTEP-
MIPETUPOBATH PE3YJIbTAThI
pacuéToB ¥ COOCTBEHHOI'O
SKCIIEPUMEHTA;

— GhopMyITUpOBATh 3aKJIIOYC-
HHE 10 pe3yabTaTaM BBINOJI-
HEHHBIX BBIYUCIUTEIBHBIX
onepanu.

Baanern:

— HaBBbIKAMHU OOHAPYKEHHS
OIIMOKHU B COOCTBEHHBIX
pacuérax WiId COOCTBEHHO
MPOBEAEHHOMN SKCIIEPUMEH-
TaJbHON padore;

— HaBBIKaMU [UIAHUPOBAHUS
COOCTBEHHBIX PACYETOB HIIH
SKCIIEPUMEHTAIILHOM pabo-
THIL.




OO0mast TpyI0eMKOCTh TUCIUTUTHHBI COCTaBIseT 3 3a4eTHRIX eanHuIb (108 gacoB).

4. CprKTypa U COACPKAHUEC TUCHHUIIINHBI «CraTucTHYECKASA oﬁpaﬁoTKa PE3yJabTaTOB IKCIICPUMEHTA»

Ne Pa3nes qucumninHbl Ce- | Hepne- Buasbl yueOHoi padoThl, BKJIIOYAS CAMOCTOATEIb- ®opmMbl TEKyLIEr 0
n/n Mec Jas HYI0 pa00Ty CTYA€HTOB H TPYA0€MKOCTh (B 4acax) | KOHTPOJIsSl ycIeBaeMo-
TP ceme- | Bcero Jlex- | HpakTuueckue Camo- | Kon- CTH (no Hedenam ce-
cTpa IUH SaHATHA CTOSIT. | TPOIIb mecmpa)
D opMbI IPOMEKY-
TOYHOH aTTecTaluu
OGuiass | U3 mux (no cemecmpam)
TpyRo- | —
eM- Ipax-
KOCTb THYE-
CKas
MO O-
TOBKa
1 2 3 4 5 6 7 8 9 10 11
1 BBenenue 4 1-8 66 16 32 18
Pazpea 1.
Cratucrtuyeckasi o0padoTka 3Kc-
NePUMEHTAJIbHBIX JaHHbBIX
1.1 N3mepenus 1 ux NorpermHoCcT! 4 1-2 16 4 8 4 Huckyccus
MHoroBapuaHTHbIE 3a-
TaHUS
KomnnexkrusHslii pa3dop
CUTYAIl[MOHHBIX 3a/1a4
TecToBblil OTYET
1.2 Teopus BeposTHOCTEN 4 3 8 2 4 2 MHoroBapuaHTHbIE 3a-
JaHMs
1.3 UucnoBsle XapakTepUCTUKHU pactpe- | 4 4-5 16 4 8 4 [TnceMEHHBIN OTUET 1O
JieNieHus. 3aKOHbI paclpeesIeHus IIpaKTHYeCKoi padoTe
TecToBblil OTYET
1.4 CraTuCcTHKa MaJIbIX BEIOOPOK. 4 6-7 16 4 8 4 [TnceMEHHBIN OTUET 1O
IIpoBepka cTaTUCTUYECKUX TUIIOTES. IIpaKTHYeCKol padoTe




TecToBBIN OTYET

1.5 Perpeccrnonnsbiii ananus: 4 8 10 2 4 4 [TrncbMEHHBIN OTUET 1O
JInHeliHas perpeccusi OTHOCHUTEIIBHO IIpaKTHYeCKoi padoTe
OJTHOTO TTapameTpa. TecToBblil OTYET

2 Paznen 2 4 9 6 2 2 2 Huckyccus
Pa300p KOHKpeTHBIX NPOM3BOACT- Jlomyck K 3K3aMeHy
BEHHBIX NPo0/eM, BO3SHUKAKIIUX B
AHAJINTHYECKHX JIA00paTOPUsIX
IIpomexyTouHasi aTTecCTALMS 4 36 36 IK3aMeH
HTroro 4 1-9 108 18 34 20 36




Conep:xaHue JEKLHOHHOTO Kypca

Beenenne
Pa3nen 1. CraTucruyeckasi 06padoTka IKCIepUMEHTAJIbHbBIX IAaHHbIX.
1.1 U3zmepenus u ux nocpewtnocmu

Ponp craructuueckoir 00pabOTKM JaHHBIX XUMUYECKOTO M (PU3UKO-XUMHUYECKOTO
skcniepuMenTa. M3mepenus u ux norpemnoctu. [Ipobnema onpenenenus. ToyHOCTh U3MepeHUsl.
Knaccudukanus norpemnocrei. CucreMaTH4eckue MOTPerIHOCTH (MOHSATHE Kilacca TOYHOCTHU
npuOOPOB: CTPEJOYHBIX, LUPPOBBIX, XUMUYECKOW IOCY/Abl, BECOB, TEPMOMETPOB M T.IL.).
Mertponorudeckasi XapaKTepUCTHKA «IIPaBUIBHOCTh M3MepeHus». CiydaliHble MOTPELIHOCTH.
MeTtponorudueckue XapakTepUCTUKU «CXOJUMOCTb» U «IIPAaBUIBLHOCTb» pe3yabTaToB. ['pyObie
OIMOKM WM NpOMaxu, MNPUYMHBI KX BO3HUKHOBEHHUS IpU BBIINOJHEHUH HKCIEPHUMEHTA!
HENpPaBWIbHOE CYUTHIBAHHWE CO LIKajbl Mpubopa, TepMoMmMeTpa M T.N. MeToasl ycTpaHeHus
CUCTEMAaTUYECKUX IOTPEIIHOCTE: METOJl pesITUBH3alUUd U METOJ paHJAOMUHHU3alMU Ha
npuMepe (HOTOKOJIOMETPUUECKOTrO aHaiau3a. llorpenHocTu npsiMbIX U KOCBEHHBIX U3MEPEHHI.
Maremaruueckue AeUCTBUS C OKPYIJIEHHBIMH YUCIIaMU

1.2 Teopus sepossimuocmeti

[Ipeamer Tteopum BeposiTHOCTe. (OCHOBHBIE TIOHSATHS TEOPUU  BEPOSITHOCTEH.
Knaccudukanuss coObituii. CoBMecTHbIE UM HECOBMECTHbIE coObITHA.  [locTOBepHEIE,
HEBO3MOXKHBIE H  ciy4daiiHpie coObiTus. CoObITHS, 0O0pa3yrolye TOJIHYI TpYIy.
[IpotuBononioxubie coObiTHs. CymMa, NpPOU3BEACHHE M Pa3HOCTh COObITHH. BeposTtHOCTb
COOBITHI KaK Mepa CTaTUCTUYECKOH yCTOMUMBOCTH cOObITUA. [IpaBuia cloKeHUs U YMHOKEHUS
BEPOSITHOCTEH 3aBUCUMBIX U HE3aBUCUMBIX cOObITHI. DopMyina rnoinHoi BeposiTHOCTH. Dopmyria
bepnymnu. BeposTtHeiiniee 4ucio MosBICHUS COOBITHS.

1.3 Yucnoswvie xapakmepucmuxu pacnpeoenenus. 3aKoHbl pacnpeoeenus

[TonsTus: ciyyaiiHas BeJIMYMHA, 3aKOH pacrpeieieHuss M (QYHKUUS pacHpeleseHUs
ciydailHOM BenuuuHbl. CriocoObl 3aJlaHUsl 3aKOHA pacIpelielieHHs CiaydailHOM BETWYMHBI Ha
IpUMepe ASKCHEPUMEHTAJIbHBIX 3HAUEHUH KOHCTAHTBI CKOPOCTH pEeakUUu OMbUIEHHS 3¢upa
1eJI0YbI0, OJIyYEHHBIX Ha Y4EeOHOM NpakTUKyMe 0 pusndeckoi xumuu. BapuanmoHHsii psa.
I'mcrorpammel  pacnpenesnieHuss JUCKPETHOM M HENPEPBIBHOM  CIIydallHOW — BEJIMYWHBI.
NHTrerpanbHble KpHUBBIE paCIpENesIeHHs CIydalHOM BEIWYMHBL, HMX CBoMcTBa. [lIOTHOCTH
BeposiTHOcTH.  CBoiictBa  muddepeHunansHol  QyHKuuu  pacnpeneneHus.  Yuciossie
XapaKTEepUCTUKHU pacrpezeneHus. Marematudeckoe oxxuganue. CBONCTBA MaTeMaTH4YECKOIO
oxuganus. Mona. Menuana. Jlucniepcusi U cpefHee KBaJpaTU4YHOE OTKIOHeHue. CBoiicTBa
JUCIIEPCHH.

PaBHomepHOE pacnpenenenue. 3akoH Myaspa, Jlammaca — [Maycca. KpuBas miiotHocTH
HOpMaJbHOTO pacnpezaeneHus. CpoiicTBa KpuBoil. MHTerpanbHas QyHKIHMS HOPMAaIbHOTO
pacnpenenenus. JuddepennmanpbHas u uHTErpajgbHas  (QYHKUMH  HOPMHUPOBAHHOTO
HOPMaJIBHOTO pacrpeneneHus. [IoHsaTrne T0BEpUTENEHON BEPOSTHOCTH M YPOBHS 3HAYUMOCTH.
Hcnonp30BaHne pa3IuyHBIX JOBEPUTEIBHBIX BEPOSTHOCTEM B Pa3HBIX OTPACIAX HAYKH H
TEXHUKH.

1.4 Cmamucmuka manvix evloopok. Ilposepka cmamucmuueckux sunomes

[lonaTne o reHepanbHOW COBOKYIMHOCTH, BBIOOpDKE W OIlLIEHKe mapamerpa. [loHsTue
«Hawnydien oneHkn». Hecmemniennas, apdextuBHas U cocTosiTeNbHas OolleHKa. [loBTOpHBIE U
OeCTOBTOpPHBIE BBHIOOPKH. METOI MakCUMaIbHOTO IMPaBIOMOI00MS M €ro HCIOJb30BaHUE IS
OTpeeNeHUs] HAaWIyqIInX OIeHOK. MeTo1 HauMeHbIUX KBaapatoB. CpenHee apupMeTHuIecKoe
KaK HaWIydIlas OIleHKa MaTeMaTH4YecKoro oxxkuaanus. CBOWCTBa CPEIHETO apu(PMETHIECKOTO.
CpoiicTBa aucniepcuu BLIOOPOYHOTO cpenHero. Haumydinas oneHka JUCTIepCHH.



Pacnipenenenne Crerogenta. CpoiictBa (yHkmuu pacnupeneiaeHuss CTbIOJEHTA.
ConocraBnenue KpubbIx pacnpenenenuss [aycca u CrbrogeHta. VHTerpanpHas OlLieHKa
napaMerpoB pacripesnenenns. OINEHKa TOBEPHTENbHBIX HHTEPBATOB Auciepci. OYHKIus 3~ —
pacnpenenenusi [lupcona. BrisiBieHue rpyObiX OmIMOOK (IIPOMaxoB) B 3KCHEPUMEHTATbHBIX
nanHbiX. Kpurtepuii 36. Kputepuii ['pa06ca. Q — kputepuil 1151 ManbIX BEIOOPOK.

[lonaTHEe O HyJIEBOW M anbTepHATHBHOW runore3ax. Kpurepuu 3naunmoctu. [IpoBepka
TUIOTE3bl O PABEHCTBE MATEMaTUYECKOTO OKUIAHHS 3aJlaHHOMY 4YHuCly. t — KpUTepuit
CrprlosieHTa (CpaBHEHHE pe3y/IbTaTOB KOJUYECTBEHHOTO  OIpPENEICHHs] peareHra ¢ €ero
coaepxanueM B ['CO). CpaBHEHHE TOYHOCTH JIBYX HJIM 0OJI€€ METOJIOB OIPEACICHUS OTHON U
TOM >X€ (U3MYECKOM BEIMYMHBI: MPOBEPKA T'MIOTE3bl 00 OJHOPOJHOCTH JBYX AMCIIEPCHIA,
kputepuil duinepa; npoBepka TUIOTE3bl 00 OJHOPOJHOCTU HECKOJIBKUX JUCHEPCUH C
OJINHAKOBBIM 00beMOM BBIOOpOK, Kputepuil KoxpeHa; mpoBepka rumnote3bl 00 0JHOPOJHOCTU
HECKOJIbKUX JIUCIIEPCUUA C pa3HbIM 00beMOM BBIOOpOK, Kputepuii bapnerra. Ornenka
BOCITPOM3BOJUMOCTU JIBYX METOZ0B Mo t — kpurteputo CrbrogeHTta. [IpoBepka rumotessl o
MIPUHA/IIEKHOCTH BBIOOPKU T'€HEPAIIbHON COBOKYITHOCTH (OCHOBHAS TUIIOTE3A).

1.5 Peepeccuonnulii ananuz: Jlunetinas pespeccusi OmHOCUMENbHO 00HO20 hapamempa

Ponp perpeccoHHOro aHanan3a B XMMHYECKOM SKcIepuMeHTe (mpumepsl). JluHeitHas
perpeccusi OTHOCUTEIBHO OJJHOTO MapaMeTpa Ha MpUMepe 3aBUCUMOCTH MOTEHIMAA JIEKTpoaa
OT KOHIEHTpPAlUU MOTEHUMAJIONPEACAIONMX HOHOB. Vcmonb3oBaHMEe METO/la HaWMEHBLINX
KBaJpaToB Juig pacueta Ko3((PUIMEHTOB YypaBHEHHs JuHEiHOW perpeccun. CooTHEceHHE
k03¢ duLMeHTOB ypaBHEHUS A U B ¢ pealbHbIMU XMMHUYECKUMU U (U3NYECKUMU BEIMYMHAMHU
AKCIEPUMEHTAIbHOM 3aBUCUMOCTH E=f(c). Bpluucinenue aucrepcuu agekBaTHOcTU. OlieHKa
3HAYUMOCTH KOA(PPUIMEHTOB MO JOBEPUTENIBbHBIM HHTEpBalaM U 1o Kputepuio CThIOJEHTA.
Pacuer xopumopa ommbok. OneHka aJeKBaTHOCTH YPaBHEHMSI PErpecCUd IO KPUTEPHUIO
®dummepa. Pacuer BIO0OpOYHOTO KOIPPUIIHEHTA KOPPEISALINH.
[IpeoOpa3oBanue pa3nuuHbIX (YHKIUN K JMHEWHOMY BUIy (IMHEapU3alls HHTErpajbHbIX
KMHETUYECKUX KPUBBIX JIJIS1 IPOCTHIX HEOOpaTUMbIX peakluil pa3IMuHbIX MOPSIKOB, 00paTUMBIX
U NapaJuIeIbHBIX MOHOMOJIEKYJISIPHBIX pEeaKLUit).

Pasnen 2. Pa30op KOHKpPETHBIX NPOM3BOACTBEHHBLIX MpPo00JjeM, BO3HUKAIOIINX B
AHAJINTHYECKHUX JIAa00paTOpUsX

BuyrtpunaGopatopHblii  KOHTpPOJb KauecTBa pe3yJbTaTOB MCIBITAHUM, TMPEIebl
MOBTOPSIEMOCTH, KOHTpoJbHbIe KapThl lllyxapra, mpoBepka kauectBa uszmepenuid mo I'CO nHa
IpUMepe TUIOTETHYECKON aHAIMTUYECKON 1abopaTopuu.

5. O6pa3oBare/ibHbIe TEXHOJIOTHH, IPUMeHsIeMble IPH 0CBOEHHUH M CIHIIJIHHbI

Nzyuenne mucummumasl «Cratuctrdeckas 00padoTka pe3yabTaToB IKCIEPUMEHTay Ha-
pAAy C TpaIuUOHHBIMU O0Opa30BaTEebHBIMH TEXHOJOTUSMHU MPELyCMaTPUBAET HCIOJIb30BaHUE
B yueOHOM IIPOLECCE AaKTUBHBIX U MHTEPAKTUBHBIX (POPM IMPOBEJEHUS 3aHATUNA B COUETAHUHU C
BHEAYJUTOPHOU paboTOi ¢ 1enbi0 (POopMUPOBAHUS W Pa3BUTHs MPOGECCHOHATBHBIX HAaBBIKOB
oOyuarontuxcs. K nHTepakTuBHBIM (popMaM NpoBeEeHUS 3aHATUIH OTHOCATCS:

1) KOJIIEKTUBHBIN pa3dop CUTYalMOHHBIX 3a/la4: MPUMEHEHHE METOJ0B MaTeMaTUYECKON
CTaTUCTHKH K KOHKPETHBIM 33/1a4aM, BO3ZHHUKAIOIIAM Y CTYIEHTOB IMPH BBITOJHECHUH
1abopaTopHbIX padboT Mo NpodhecCHOHATBHBIM TUCIUILIMHAM

2) AMCKYCCUM MO paszjesiaM AMCUMIUIMHBI U TeMaM MPAKTHYECKUX padoT, BbIpadaThIBaro-
e y oOyyaroluxcs HaBbIKM METPOJIOTUYECKOW 0O0pabOTKM 3KCIEepUMEHTAIbHBIX
JaHHBIX;

3) paccMaTpuBarOTCs KOHKPETHBIE IIPOM3BOJCTBEHHbIE IPOOJIEMbI, BOSHUKAIOIINE B aHa-
JUTUYECKUX J1abopaTtopusix (BHYTpUiIaOOpaTOPHBIM KOHTPOJb KayecTBa pe3ysbTaToB
WCIBITAHUN, TIpeJieNibl MOBTOPSAEMOCTH, KOHTpOJbHbIe KapThl Lllyxapra, mpoBepka Ka-
yectBa usmepenuii o ['CO).



AanTuBHbIE TEXHOJOI'MH, MIPUMECHACMbBIC IIPH 06yqemm CTYAEHTOB C OB3 u unBa-
JUAHOCTBIO

JI1si MTHBANIMIOB U JIMI] C OTPAaHUYEHHBIMH BO3MOKHOCTAMM 30POBbsl IPEIOCTABISAETCS
BO3MOKHOCTh JHMCTAHIIMOHHOIO OCBOCHMS €€ TEOPETUYECKOM YacTH IyTEM pPaclpOCTpPaHEHUs
TEKCTa JIEKIIUH, 3aJaHUl U UX KOHTPOJI Yepe3 UHTEPHET, a TAKKe MHAWBUAYAIbHBIX KOHCYJIb-
Talui ¢ MPUMEHEHUEM KaK AJIEKTPOHHOMU MOYTHI, TaK U BU3YaJIbHOTO OOILIEHHS C UCIIOJIb30BaHU-
€M HHTepHeT-TexHoJoTun «CKalm», mpu HEOOXOAMMOCTH IPENOCTaBISAETCS IOMOJIHUTEIbHOE
BpeMsl 11 TOATOTOBKH OTBETA HA DK3aMEHE.

6. YueOHO-MeTOoqMUYeCKOE 00ecledeHe CAMOCTOSTEIbHON padoThl cTyaeHToB. Ole-
HOYHBbIE CPeICTBA /JIsl TEKYILIEero KOHTPOJIsI YCIEeBAeMOCTH, MPOMEKYTOUYHON aTTecTaunu
10 UTOraM OCBOEHHUS TUCHHUILINHDI.

CamocrosTenbHas padoTa CTYACHTOB MPEIOJIaraeT OCBOCHHUE TEOPETUYECKOTO Mate-
puana [1-2], mOAroToOBKY K IPaKTHUYECKUM paboTaM, NPUMEHEHHE NOJYyYeHHbIX 3HAHUN U yMe-
HUN K 0OPMIICHHUIO SKCIIEPUMEHTAIIBHBIX pa0b0OT Ha y4eOHOM MPAKTUKyME, y4acTHE B MHTEpPaK-
TUBHBIX (popmax oOyueHus. Dopma TeKylIero KOHTPOJIS — FIK3aMEH.

Bomnpocs! 11 caMOKOHTPOJIS.

1. V3mepenust u ux norpemnoct. Kiaccugukanus norpemHocTeil.

2.MetposioruyecKkue XapakTepUCTUKH «IIPaBUIBHOCTh H3MEPEHMS», «BOCIPOU3BOJIUMOCTD
U3MEPEHUS.

3.Merponoruyeckue  XapaKTEpUCTUKH  «CXOAMMOCTb» U «BOCHPOU3BOIAMMOCTH)
pE3yJIbTaTOB.

4. MeTto1bl yCTpaHEHUSI CUCTEMATHYECKUX MTOIPEIIHOCTEN.

5.1Ipsimble u KOocBeHHbIE U3Mepenus. [lonarue 3HaunMbIxX 1udp. Maremarnyeckue 1eHCTBUS
C YKCJIaMH, UMEIOLMMU TOTrPEUTHOCTH

6. OcHOBHbIE TOHATUS Teopun BeposiTHOcTel. Kitaccugukanus coObITHil.

7.1loHsITHE BEPOSITHOCTH COOBITHSIL.

8.[IpaBuiia ciokeHusi 1 YMHOKEHUSI BEPOATHOCTEH PA3IMYHBIX COOBITUH.

9. ®opmyna nosHoU BeposiTHOCTU. Popmyna bepnynu.

10. [TonsiTvist  CilydaiiHOM BEIMYMHBI, 3aKOHAa M (QYHKIIMU paclpeneeHus CaydalHOu
BEJTUYMHbI

11. nterpanpHas u nuddepennmanbias GyHkuu pacnpenenenus. Mx cBoiicTsa.

12. YucnoBsle XapakTEpPUCTUKN pacHpenesieHus U MX CBOMCTBa. Pacuer mMareMarnueckoro
OKUJAHUS U TUCIEPCUN JUCKPETHBIX U HEMPEPBIBHBIX CIIYYalHbBIX BETUYHH.

13. PaBHOMEpHOE pacnpeaeseHue.

14. HopmaneHOe pacmpeleneHue cilydaiHbIX BenuuuH. HopmupoBaHHOEe HOpMallbHOE
pacrpeieIieHue CIIy4YalHbIX BEJIMYUH

15. IlonsiTie 0 reHepanbHOM COBOKYITHOCTH, BHIOOPKE U OLIEHKE MapaMmeTpa

16. [lonsiTiie U CBOMCTBA «HAMIyULICH OLIEHKW.

17. MeTo 1 MakCMMaIbHOTO MPaBA0Ioa00Us

18. Hamny4miasi olieHKa MaTeMaTH4eCKOro OKUJaHU U JUCTIEPCUH

19. Pacnpenenenue CThloJieHTa (CTaTUCTUKA MaJIbIX BbIOOpOK) [TocTpoeHne noBepuTeabHbIX
MHTEPBAJIOB AUCIIEPCUH U CPEJTHETO 3HAYCHUS

20. BeisiBnenue rpy0bix ommook (IpoMaxoB) BCeMU criocodaMu

21. IIpoBepka rumnoTe3bl 0 paBEeHCTBE CPEIHEr0 3HAYEHUS ONPEIEICHHOMY YHCITY

22.IlpoBepka rumnore3 o0 OJHOPOAHOCTH HecKoJbKuX aucnepcuil. Kpurepun Purmiepa,
Koxpena, baptierra.

23.IlpoBepka THUIIOTE3bl O MPUHAAJICKHOCTH BBIOOPKM TI'€HEPAIbHOM COBOKYIHOCTH
(ocHOBHas THIIOTE3A).



24. llonartue 3Havammx nudp. MaremaThyeckue ACUCTBUS C YHCIAMH, HWMEIOIUMU
IIOIPEIIHOCTH.
25. Wcnonb3oBaHWE METOJAa HAUMEHBLIMX KBAJpaToB [UIsl pacyera Ko3(PPHUIHEHTOB
YPaBHEHUS JIMHEWHON PETPECCUN OTHOCHUTEIIBHO OJJHOM IIEPEMEHHOMN
26. OreHka 3HaYUMOCTH KOAIPPHUIIMEHTOB pa3HbIMU CLIOCOOAMHU

27. OreHka aJIeKBaTHOCTU ypaBHEHUS perpeccuu no kpureputo dumepa.

7. JanHble 1151 y4eTa ycneBaeMocTH cTyaeHToB B BAPC
Tabnuna 1.1 Tabnuia MmakcuMaabHbIX OaJIOB MO BUJAM y4eOHOI 1eSTeNbHOCTH.

1 2 3 4 5 6 7 8 9
HApyrue
Jla6opa- | MIpakti- | Camoctos- | ABTOMATH3M- | o Tpomexy-
Jlek- yueOHOU | TouHas
Cemectp TOpHBIE | 4YecKhe | TejlbHAas | POBAHHOE HUtoro
N neaTenb- | arTecra-
3aHATHS | 3aHATHS | paboTa  |[TeCTHpOBAaHME
HOCTH s
4 0 0 24 15 0 30 31 100

IIporpamma oneHuBaHusl y4eOHOM AeATEJBLHOCTH CTY/IeHTA
2 cemecTp
Jleknuu - 0 6a/710B
(HE OLICHMBAIOTCS)
JlaGoparopHbie 3austusa - 0 6assioB
HE IIPEyCMOTPEHBI
IIpakTnuyeckue 3ansaTus — ot 0 10 24 6a1a
(6 mpakTHUecKux pabot 1o 4 6aymia Kaxjaas).

KonuuectBo 6amioB 3a 1 mpakTHYECKYIO pa-
00Ty (BCEro npemycMoTpeHo 6 paboT)

Kpurepuit orienku

0 Pabora He BeITIONIHEHA

1 Pabora BeinonHeHa, HO He oopmMiIeHa

> Pabora BBIMONHEHAa M aKKypaTHO OpOpPM-
JieHa

3 PaGora BbITIONIHEHA CAMOCTOSITEIIBHO, aK-
KypaTHO oOopMIIeHa, HO CJIaHa MT03THEe

4 PaGora BbITIONIHEHA CAMOCTOSITEIIBHO, aK-

KypaTHO 0()OpMJICHA U CIaHa B CPOK

CamocrosiTesabHas padora — 0-15 6ansi0B
OLICHUBATHCSI YPOBEHb MOJTOTOBKU K 3aHATHUSAM B MHTEPAKTUBHON (opMme (Z1Be AUCKyccuu U 1
pa300p KOHKPETHON CUTYaIl1H)

0 1-2 3-4 5
KOJIJIEKTHB- He pabotan | Ilpunuman crnaboe | YuactBoBai B | IIpemnmaran koHKper-
HBI  pazbop ydqacTue B pa3z0ope | pazbope cHuTya- | HBle  CHTYal[MOHHBIE
CUTYallHOH- CHUTYallHOHHBIX 3a- | IMOHHBIX 3ajad, | 33Ja4d. Y4JacTBOBaJ B
HBIX 3a/1a4 maa (menee 50% | pabotas 50 - 79% | pazbope, pabotan 0Oo-
ayAUTOPHOTO Bpe- | ayAUTOPHOTO nee 80% ayIuTOpPHOTO
MEHH) BpemeHu. [IpuBo- | BpeMeHH
I YTOYHSIOITHE
JOTIOJTHEHHS
Huckyccuu (2) | He  yuacr- | CiocoOHOCTh  BBI- | [IposiBienue [IpucyrcTBytoT rpym-
BOBAJI B | IONHATH 3aJaHuWs, | HHUIMATHBBl B | TIOBBIE W HHIUBUIY-
IMCKYCCHH | HO OTCYTCTBHE | pab0OTe KOMAaHJBI, | aIbHBIC DJIEMEHTHI pa-
JUYHOW aKTUBHO- | HO  OTCYTCTBHE | OOTHI, AKTUBHOCTh U




CTH M CaMOCTOSI- | CIIOCOOHOCTH rpaMOTHas Tojla4a Ma-
TEIBHOCTH TIPU pa- | TPAaMOTHO  TIpe- | Tepuaia

00Te B KOMaHe MMOJHOCUTHL Marte-
pua

ABTOMATH3HPOBaHHOE TecTHpoBaHue — () 6a/10B
He npexycmoTpeHo

Jlpyrue Buabl yueOHoii nesiteibHocTH 0T 0 10 30 6as10B

U3 HUX

Konmpoavhsle 3a0anusn — 10 6a1J10B (J1Ba KOHTPOIBHBIX 33/IaHK TI0 5 OAJIJIOB KaXKJI0€) OI[CHU-
BAIOTCS NMPaBUIBHOCTS (3 6asuia), caMOCTOSITENbHOCTD BbiNoJIHEeHUs (1 6amn), akkypaTtHoCTb (1
Oasn)

mecmoegvte omuemst — 20 6a71710B (4 TECTOBBIX OTYETA 10 5 OAJIIIOB KAXKIbIN)

IIpome:xyTounast arrectanus (3xk3amen) — ot 0 xo 31 6aJw.

DK3aMeH MPOXOJUT B BUJIE YCTHOTO OIIPOCA: 3HAHWE OCHOBHBIX OIpEAEIeHUI 1 3aKoHOB (5 Oai-
JIOB), yMEHUE 3amucaTh UToropbie ypaBHeHus (10 6amioB), aHalu3 OCHOBHBIX ypaBHEHUH, Ipe-
JeJIbl UX IPUMEHUMOCTH, MTPaKTUYECKast 3HaUUMOCTh (16 Gasios).

IIPY IIPOBEICHUH MPOMEKYTOYHOM aTTeCTALNU

OTBET HAa «OTJIIMYHOY» OLl€HUBAaETCs OT 25 10 31 0aios;

OTBET Ha «X0poIoy» orneHuBaercs ot 20 1o 24 6aios;

OTBET Ha «YAOBJIETBOPUTEIHLHOY» OlleHuBaeTcs oT 15 no 19 6amnos;
OTBET Ha «HEeyA0BIeTBOpUTENbHO» OT 0 10 14 OamioB

Takum 00pa3zom, MAaKCUMAaJIbHO BO3MOXKHAsI cymMMa 0aJijloB 3a BCE BUIBI YUCOHOU NEATEILHOCTH
cTyneHTa 3a 4 cemectp mo aucHuiuimHe «CraTucTHYecKasi 00padoTKa pe3yJibTATOB JKCIIe-
pumenTa» cocrasiisger 100 Gamos.

Tabnuua 2.2 Tabnuia nepecyera MoJiydeHHON CTYA€HTOM CyMMbI 0ajyIoB IO JUCIUILINHE
«CraTtucruyeckasi 00padoTKa pe3yJIbTaTOB IKCIIEPUMEHTa» B OLIEHKY (9K3aMEH):

85-100 6ammoB «OTJINYHO)
~70-84 Gamna «XOPOIIO»
_55- 69 06amnoB | «yIOBIETBOPUTEIHHOY

fe}

- 54 6annos «HE yJIOBJIETBOPUTEIHHO




8. YueOHO-MeToqHUECcKOE M HH(POPMAIHOHHOE 00ecriedeHne

a) JuTeparypa:

1.

i

3

I'mypman B.E. Teopust BeposiTHOCTEH 1 MaTeMaTHYECKast CTaTHCTHKA. M.: Bricmee o6pa—
3oBanue, 2010 480 c. (97 ax3.)

I'mypman B.E. Teopus BeposiTHOCTe# u MaTemaTideckast cratuctuka [ Texct]: Yuebuuk /
B.E. I'mypman. — 12-e u3n. — M.: uzn-Bo FOpaiit. 2010- 479 c. - ISBN 978-5-9916-3461- |
8. B3HB CI'Y 2010 r. — 96 aKk3. ‘*"“
amaronoBa M.M., BypamunkoBa M.M. «Omubku mpsIMBIX ¥ KOCBEHHBIX H3MEpPEHHIA
IIPY BBIITOJIHEHUH XUMHUECKOro 3kcrnepuMenTay. Capartos: U3n-Bo Capar. YH-ta, 2014.
40 c. (38 K3). . V3

V¢

ot

6) nporpammHoe obecrieuenue u MaTepaeT-pecypehbl

I

Microsoft Excel Bepcum 2003 miam HOBee WM COOTBETCTBYIOIIHI aHAJIOT CBOOOIHO
pacIpoCTpaHsSIEMbIX TAKETOB OPHUCHBIX IPIIIOKECHUH;

2. Microsoft Word Bepcun 2003 uaud HOBEE WM COOTBETCTBYIOIIHN aHAJIOT CBOOOIHO

PacIpoCTPaHSIEMBIX TAKETOB O(UCHBIX TPUIIOKECHHUH.

Manuta A.Jl. Teopus BeposATHOCTEH M MaremaTHdeckas cTaTUCTuKa. HHTepHET-
YUYeOHHK IO TEOPHH BEPOATHOCTEH M MaTeMaTHYeCKo# craTtucTmke. http://teorver-
online.narod.ru/secpage.html t

4. W. M. I'amaronoBa, M. M. BypamnaunkoBa. «OJIEeKTpOHHBIE TECTOBBIC 3a/IaHUS IO CTa-

THCTHYECKON 00paboTKe MaHHBIX XUMHUYECKOTO JKCIIEPUMEHTa» [DNEeKTPOHHBINA pe-
cypc], 34 ¢, 2014 r. http://elibrary.sgu.ru/uch_lit/868.pdf

9. MaTepuajibHO-TeXHUYECKOe ofecriedeHne U CIUNINHBI

1. YuebHast aynuTopust JUIsl YTCHUSI JISKITHI

2. MynbTUMeEMIiHAs YCTaHOBKA.

3. VueGHas nabopaTtopus Ui BBIIOJIHEHUS MPAKTUYECKUX pabOT, OCHALIEHHas He00X0-
IMMBIM 000pyI0BaHHEM (KOMITBIOTEPHI C JIMIIEH3MOHHBIM IPOTPaMMHBIM 00ecIieueHuEeM
Microsoft Oftis 2003, 2007, Mathcad, noakmrouennsie k cucteme MuTepHeT).

[Iporpamma cocrasiieHa B coorBeTcTBUU ¢ TpeboBanuamMu ®I'OC BO no HamnpaBieHHIO MOATO-
toBKkH 20.03.01 — TexHocdepnas Oe30macHOCTh U Mpodumio MoArotoBku «lIpomblneHHas
0€30I1aCHOCTb TEXHOJIOTHYECKUX IIPOLIECCOB U IIPOU3BOJCTBY.

ABTOD:
TOTIEHT Kadeapsl PU3ndecKor XUMun
K.X.H., gorteaT 11.M. I"'amaronoBa

[Iporpamma onoOpeHa Ha 3acenanuu kadenpsl puznyeckoit xumuu ot 05 oktsi0ps 2021 roxa,
poTOKOJI Ne 2.



