LN | n [ g
MUHUCTEPCTBO HAYKH M BEICLIET'O OBPA3OBAHMS
POCCUIICKON ®EJEPALIUU

(benepanbHOE rocy1apCTBEHHOE OIOIKETHOE 00Pa30BATEIIBHOE YUPEKIECHUE
BBICILIET0 00pa30BaHuUs
«APKYTCKHH T'OCYJIAPCTBEHHBII YHUBEPCHUTET»
OI'bOY BO «UTI'Y»

Kadeapa anaauTnyeckoil 1 papMaueBTHYECKON XUMHUHU

a 'VTBEP}I(ﬂAlo

e Bunsmc A.N.
Sostomn a0t

Pabouass nporpaMma QM CHUIIIHHBI
Hanmenopanne nucuumuasl b1.B.02

BuytpunabopaTopHblii KOHTPOJIb KaueCTBA
Hamnpasneranocts moarorosku 04.03.01 — «Xumus»
Hanpasnennocts @apmarieBTUYECKAST XUMUS
KBanudukaius BeITyCKHHKA - OaKanaBp

®dopma oOydeHus: ouHast

Cornacoano ¢ YMK PexomeHnnoBaHoO Kadeapoi
XUMHUYECKOTO (haKyIbTeTa aHATUTHYECKOW W (papMarieBTUYECKON
[TpoTtokosn Ne 4 ot 10 utons 2026r. XUMHWH,

IIpencenarens o ITpotokois Ne 4 ot 26.05.2026 .

AN Bumeme xf\%w 1.0.3aB. Kadeapoi,

AN. Bumeme Vo %‘*’“f

Hpkyrck 2026 r.



Conepxanue

1. Ilenu u 3a1a4u AUCTUTUINHBI
2. Mecto nuctumuabl B cTpykType OITOIL.
3. TpeboBaHus K pe3yabTaTaM OCBOEHHUS AMCLUILUINHBI
4. CopnepkaHue U CTPYKTypa JIUCLUILUIUHBI
4.1Conep:kaHue JUCHUILUIMHBI, CTPYKTYPHPOBAaHHOe 1O TeMaM, C
yYKa3aHHeM BU/IOB Y4eOHBIX 3aHSITHI U OTBEICHHOI0 HA HUX KOJHYeCcTBa
aKa/JileMHYeCKUX 4acoB
4.2 Tlnan BHEayJUTOPHOM CaMOCTOATENBbHOM pabOThl OOydYarOUIMXCS TI0
JVICIUATUTAHE
4.3 ComepxaHue yaeOHOTO MaTeprasa
4.3.1. IlepeueHb CEMHHApCKHUX, MPAKTUYECKUX 3aHATHH U
J1a00paTOPHBIX padOT
4.3.2. IlepeueHb TeM (BOIIPOCOB), BBIHOCHMBIX Ha CaMOCTOSATEIbHOE
U3y4eHHE CaMOCTOSATEIbHOW PabOThI CTYJCHTOB
4.4. Mertoauyeckue yKazaHHWs IO OpPraHMU3alMM CaMOCTOSITEIBbHOM
paboThI CTYIEHTOB
5. YueOHO-MeToamueckoe U MH(DOpMAIMOHHOE O0eCTIeUeHNE TUCITUTUTAHBL:
a) epeveHb JUTEPaTyphl
0) TOTIOTHUTEIbHAS JTUTEPATYPa
B) IporpaMMHoOe o0ecriedeHue
r) 6a3bl JaHHBIX, TOUCKOBO-CIIPABOYHBIE M HH(OPMAIIMOHHBIE CUCTEMbI
6. MarepuanbHO-TEXHHUECKOE 00ecTIeYeHnEe AUCIUIINHBI (MOTYJIs)

7. OOpa3oBaTelbHbIE TEXHOIOTUH

8. OrmeHouHBIE MaTEepHaIbl IS TEKYIIETO KOHTPOJIS M IMPOMEKYTOUHOM
aTTecTaluu
9. IIpumepbl KOHTPOJIBHBIX pabOT

10. Kputepun orieHUBaHUSI Pe3yIbTaTOB 00yICHUS

CcTp.

g W W w

10
12

13

14

15

15
16

16

18
21



l. Heau u 3a1a4u TUCUMIIMHBI:

Hesas: monydyeHue 3HAHWA W TPAKTUYECKUX HABBIKOB IO HCHOJB30BAHUS KOMIIBIOTEPHBIX
TEXHOJIOTUH /Il CUCTEMAaTH3allud pe3yJibTaTOB JKCIEPUMEHTA, pa3pabOTKH TEXHHUYECKOU
JOKYMEHTAIuH, (POPMUPOBAHHUIO OTYETOB IO KOHTPOJIO KauecTBa HE(YTH M HEYTEHPOIYKTOB U
BJIAJICHUE IIpUEMaMH MaTeMaTH4ecKod oOpabOTKH, CBEPTHIBAHUIO JAHHBIX U IPEICTABICHUIO
pe3yIbTaTOB XUMHUYECKOI'O aHAJIU3 B paMKaxX MOJIEJIN CUCTEMbl MEHE/DKMEHTA KauecTBa.

3agaun:

- o0y4Jaromuiics: OKeH NpUoOPECTH HABBIKM MCIIOJIb30BAaHHS KOMIIBIOTEPHON TEXHOJIOTUH AJIS
CHCTEMaTH3allUU PE3YJIbTaTOB IKCIIEPUMEHTA;

- JIOJDKEH TIOJIYYUTh HABBIKH OLIEHMBAHMS MOTPEIIHOCTEH N3MEPSIEMbIX XapaKTEPUCTHK BEIIECTB
¥ MaTepUaoB,

- B pe3y/IbTaTe OCBOCHUS Kypca Yy CTYIEHTa JOJDKHO CIOXKHTHCS IEIOCTHOE MPEJCTaBIeHUE 00
OCHOBHBIX MaTEeMaTHYECKUX MMOHATUAX U METO/IaX IUIAHUPOBAHUS SKCIIEPUMEHTA;

- JIOJDKHBI OBITH C(OPMHUPOBAHBI OCHOBBI IOCTPOEHHUS CHUCTEMbl MEHE/DKMEHTa KadyecTBa M
QITOPUTMBl  IIPOBEACHUS  BHYTPHJIAOOPATOPHOTO  KOHTPOJS  KayecTBa  aHAJIMTUYECKOU
nabopaTopuu

- TOJy4YeHHWE 3HAHWUK 10 NpPUHIHUIAM O(OPMIICHUS TEXHOJOTHYECKOH W TEXHUYECKOH
JOKYMEHTAIlUM, B COOTBETCTBHM C HOPMATHBHOW JTOKYMEHTALMEH M OCHOBHBIX ITOJIOKECHHM
METPOJIOTHH, CTAHJAPTU3AIMH U CePTH()UKALNN TIPOU3BOJCTBEHHON ACATEIBHOCTH;
-chopMupOBaTh MOHMMAHUE O MECTE MAaTEMAaTUYECKOH TEOPUHU SKCIIEPHUMEHTa NpPU PEUICHUU
UCCIIEI0BATEIbCKUX U TEXHUYECKHX BOIIPOCOB XMMUYECKUX AUCLUILIINH,

- 03HAKOMMUTBCS C aJIrOPUTMAMU BBEJCHUS CUCTEMbl MEHE/KMEHTA KauecTBa AHAIUTUYECKUX
nabopaTopuil MpH NPOBEJEHUN BHYTPUIA00PATOPHOTO KOHTPOJIS KauecTBa.

1. MECTO JUCIMIIJIMHBI B CTPYKTYPE OITIOIIBO

2.1. YyeOHas nucuuIUiiHA - «BHYTpHiabopaTOpHBIM KOHTPOJb Ka4eCTBa» OTHOCHUTCS K
4acTH, GOPMHUPYEMON yd4aCTHUKaAMH 00pa30BaTEIbHbBIX OTHOIICHUMN.
2.2. [1nsg vu3y4eHus TaHHOW y4eOHOM TUCIUTUIMHBI (MOJYJIsl) HEOOXOUMBI 3HAHUS, YMEHUS

1 HaBBIKH, q)OpMI/IpyCMBIe OPpEAMECCTBYOIUMU JUCITATIIIMHAMM

Nen/m | Kox auciuruiHbI HaumenoBanue MPEAIIECTBYIOIINX
JICITUATLINH
1. 51.0.18 AHanuTH4decKass XUMHS
2. b1.0.10 Marematuka
3. 51.0.23 WNHdopmaTrka ¥ BEIYUCIUTEIbHAS TEXHUKA
4, b1.0.12 JlOTIOJTHUTENBHBIE TJIABBI MATEMATUKHU
S. b1.0.22 Nudopmaruka

2.3. OcBoeHne AMCIUIUIMHBI «BHYTpHIIa0OpaTOpHBIA KOHTPOJIb KadecTBa» SIBISETCS
HEOO0XOAMMOM JIJIs TTOCIEeNYIOIIEro U3yYeHUsl AUCHUIUTNH «DPu3ndeckas XUMUs», «XUMHUECKas
TEXHOJIOTHUS», «AHAIN3 CIOXKHBIX 00BEKTOB», «MeTOoabl pa3/ieleHus] U KOHLEHTPUPOBAHUSI,
«DPU3NKO-XUMHUECKUE METOAbl aHanuza», «BOXXX» mpu BbImosHEeHHs KBaTHM(PHUKAIIMOHHBIX
paboT 1 HalMCaHUU TE€3UCOB U CTaTel Ha Pa3HBIX YPOBHSX.

I11. TPEBOBAHWUS K PE3YJIbTATAM OCBOEHUSA JUCIHIUIIJIMHBI
[Tporiecc OCBOEHUsI AWUCHUIUIMHBI HampaBieH Ha (OPMUPOBAHME KOMIIETEHIMH (2JI€MEHTOB
creayommx kommerenuii) B coorBerctBuH ¢ ®I'OC BO um OIl BO mno nmanHOMY
Hanpanienno04.03.01 Xumus.



Ilepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00y4YeHHs MO JUCHHUILINHE (MOAYJIIO),
COOTHECEHHBIX ¢ HHANKATOPAMH J0CTHKEHHUsI KOMIIeTeHIU

Komnerenmus HNuaukaropsbl Pe3ysabTarsl 00y4yeHnust
KOMIIeTeHIN i

I1K-5 Cnoco6en | UIKmks.1 CnocobeH | 3HaTh: TEOPETHYCCKHUE u

OCYIIIECTBIISATh NPUMEHITh HA  TMPaKTUKE | PyHIaMEHTAIbHBIC OCHOBBI

KOHTPOJIb KauecTBa | OCHOBHBIC CTaHJApTHBIC | MATEMAaTHYECKOW TEOPUU HKCIEPUMEHTA,

HE()TU W MPOIYKTOB | UCIBITAHUS TI0 OINPEICICHHUIO | CYIIIECTBO OCHOB METPOJIOTHH,

ee nepepaboTKu (U3NKO-XUMHYECKIX UCTIONTE3YEMBIX B TUTAHUPOBAHHUH
CBOMCTB HeTH U | DKCIIEPUMEHTA u MaTeMaTU4ECKOU
He(TenpoayKTOB 00pabOTKHN MOJTYYCHHBIX JAHHBIX.
KaueCTBEHHOTO U | YMeThb: CBOpaunBaTh 00JBIION HUPPOBOI
KOJMYECTBEHHOTO  COCTaBa | MAaCCUB JAaHHBIX U MPEACTaBIATh UX B

AHAIIU3UPYEMOI'0 BCUICCTBA
I/II[KHKs,z AHaJII/I3I/IpyeT
II0JIYYEHHBIE PE3YIIbTATHI ,
J€J1aC€T BbIBOJABI, COIIOCTaBJIASA
HX C JIUTEPATYPHBIMU U

BHJIC TAOJIHI] ¥ TPadUKOB.
Bananers: HaBbIKaMu OLEHKH 00pabOTKU
uH(popMaun c Pa3TUYHBIMU

pacnpeielICHUSIMH.

MPOM3BOJCTBEHHBIMU
JTAHHBIMHU
I1K-6 Cnocoben | UIKrnke.1 Hcnonp3yer | 3HaTh:MeTOAUYECKHE MAaTePHAIbI
0o0pabaTsiBaTh KOMIBIOTEPHBIE TEXHOJIOTUM HedTebasbl, rocyapCTBEHHbIE
pe3ynbTaThl ULt cucremarisamuy | CTAHAAPTHI M TEXHHYECKHe YC/I0BUA Ha
HKCIIEPUMEHTAIILHO METO/IUKY MPOBEeIeHUs aHAJIU30B U
pPe3yIbTATOB IKCIIEPUMEHTA
MOJIYYEHHBIX oT6opa npo6, HOPMbI U TPeOOBAHUS
JTAHHBIX W/IKnke2 ~ ObpabatbiBaer u NPOMBIIIJIEHHOM, 3KOJI0TUYeCKOH U
OpCeACTAaBIACT  PE3YNbTATHI | rjo)kapHOW 6€30MaCHOCTH; METO/bI U

J'Ia60paTOpHBIX HUCIILITAHUN M

MOJICYET TOrpeIIHOCTel B
COOTBETCTBUU c
JNENCTBYIOLIUMHU
TEXHOJIOTUIECKUMHU
pernamentamu. CocraBiser
OTYETHl O  BBINIOJHEHHOMN

pabore.

CPe/CTBa BbINOJIHEHUSI TEXHUYECKUX
pacyeTos.
YMeTh:0CyIEeCTBIATE MAPKUPOBKY, YYET

Hp06, MOCTYIArIMMNX HA UCIIBITAHUC He(l)TI/I

u MIPOJYKTOB ee nepepaboTKu;
MIPOU3BOIUTH nabopaTopHbIE
UCCIIEIOBaHMsI, MOA0MpaTh HEo0XoauMoe
nmabopaTopHOe obopynoBaHue u
UCMOJb30BaTh pabouyio JOKYMEHTAIUIO
npu UCTIBITAHUN HeTH u
HEPTENPOYKTOB.

Baangern. HaBbIKaMU pacdue€Ta HaHHBIX C
HCIIOJIb30BAHUCM  PA3JIMYHBIX KpI/ITCpI/Iﬁ

(Ctpronenta, @umepa, Ilyccona, r-
pacrpeienieHus ) U TpeACTaBICHUS
pe3yIbTaTOB  COOCTBEHHBIX  HAyYHBIX

W3BICKaHUIT B KOMIIBIOTCPHBIX CCTAX H
UH(QOPMAIIMOHHOW HaydyHO- 3HATh: 3HAThH
MPUHIUITBL U 0COOEHHOCTH




(GbOpMUPOBAaHUS TOKYMEHTALUU CUCTEMBI
MCHEDKMEHTA KaueCTBa, B COOTBETCTBUU C
TEXHOIOTHYCCKUMH 0COOEHHOCTSAMHM
MIPOU3BOJICTBEHHOM JESATEIHHOCTH.
YMeTh:0hOpMIISITE TEXHOJIOTHYCCKYIO U
TEXHUYECKYIO JIOKYMEHTAIIUIO B
COOTBETCTBUU C JICUCTBYIOILEH
HOpPMAaTUBHOM Oazoit Ha OCHOBE
HCIOJIL30BAHUS OCHOBHEIX  ITOJIOXKCHHM
METPOJIOTUH, CTaHJapTU3aIUU i
ceprupukani B MPOU3BOJICTBEHHOM
JIeITCIIBHOCTH

Bnanerb.  HaBblkamMu  (opMUpPOBAHUSA
crienupUIecKux OTYETOB CMK.
00pa3zoBaTelIbHOU cpejie

IV. COILEPXAHUE U CTPYKTYPA JUCIIUIIJINHBI
TpynoeMKkoCcTh JMCHUILIHHBI COCTaBJsET 4 3a4eTHbIe eIMHNIbI, 144 yac.
W3 Hux 36 yac. npakTuyeckas OArOTOBKA.

®opMa NpPoOMeKYTOUHOM aTTeCTALMHU 3a4ET C OLICHKOU

4.1 Conepma}me AUCHUIIJIMHDBI, CTPYKTYPUPOBAHHOC II0 TEMaM, ¢ YKa3aHUEM BUA0B

y‘lEﬁHLIX 3aHATHI 1 OTBECACHHOI'0 HA HUX KOJINYEeCTBA aKaACMHUYICCKUX YaCcoB
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N | P / = B yueb 0 ®op
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1 | Beegenne B MareMmaruyeckymwo | 4 15105 (05|10 2,0 0 Kontposnb
TEOPHIO IKCIIEPUMEHTA Hast
pabota
2 | TepMunbl " onpeeIeHust 1505 (15 |0 2,0 VcrHas




MAaTeMATHYeCKOM
IKCIEPUMEHTA

TeOpHH

Knaccudukanms
U3MEPECHHUS

MOrPEIIHOCTEN

15

1,0

1,0

0,5

Oecena

Brei6op ypoBHS 3HAQUMMOCTH MpH
MIPOBEPKU CTaTUCTUYECKUX
TUIOTE3

1,5

1,0

1,0

0,5

1,0

Kontpouns
Hast
pabora

OuenuBanue reHepaJIbHbIX
napaMeTpoB M CBEpTHIBaHHE
1 poBoi HPOpMALIUU

15

1,0

0,5

0,5

1,0

KonTponb
Hast
pabora

Pacnpenenenus CIIy4aHBIX
BEJIUYUH

1,5

1,0

0,5

1,0

1,0

IIpaxTrue
cKast
pabora

Pacnpenenenune Ilyaccona,

Oumepa, X 2.

pacnpeeneHueu I - KpUuTepuii

CTbIOJEHTA,

1,0

1,0

1,0

1,0

KonTponb
Hast
pabora

JloBeputesbHast BEPOATHOCTh

1,0

1,0

1,0

1,0

Kontpouns
Hast
pabora

OI[HOCTOpOHHI/IC U JABYCTOPOHHUC
CTaTUCTUYCCKUC KPUTCPUU

1,0

1,0

0,5

1,0

KP

10

3Havamue UQPEI npu
IPOBEJCHUU pacueToB u
IPE/ICTABICHUH PE3YyIbTaTOB

15

1,0

1,0

0,5

1,0

KonTponb
Hast
pabora

11

Metonbl HCKIIIOYEHHS BBIOPOCOB:
curmMa " [-KpUTEepUd, KPUTEPHUU
['pab6ca

6,0

1,0

1,0

2,0

1,0

Kontpouns
Hast
pabora

12

CpaBHeHue 1ByX qucnepcuit

6,0

2,0

1,0

2,0

1,0

KonTponb
Hast
pabota

13

Orenka
WHTEpBala
CPEJTHETO pe3yiIbTaTa

JIOBEPUTEIBHOTO

1,5

1,0

0,5

0,5

1,0

Kontpouns
Has
pabora

14

CpaBHeHue JBYX CpeIHUX
Ppe3yNbTaToB(PaBHOTOYHBIX u
HEPaBHOTOYHBIX)

1,5

1,0

0,5

0,5

1,0

Kontpouns
Has
pabora

15

CpaBHEHHE CpelHero pesyibrara
C U3BECTHBIM, MPHUHATHIM WU
OIMOPHLIM 3HAYCHUCM

1,0

0,5

1,0

1,0

KonTpons
Hast
pabota

16

Pazpabotka metoguk KXA.

1,0

1,0

1,0

1,0

Kontpouns
Has
pabora

17

KonuuecTBeHHbIE
XapaKTepUCTUKU CIIOCOOHOCTH
meromukn  KXA  onpenensars
MaJIble COAEpKAHUs aHAJINTA

1,0

1,0

1,0

1,0

KonTpons
Hast
pabota

18

CroxeHue  IOTpentHocTed |
pasoxeHue ux Ha
COCTABJIAIOLIUE: 3aKOH CIIOKEHUS
Y HaKOIUJIEHUS MOTPEIIHOCTEN, €T0
TCOMETPHUYICCKASA HHTCPIIPpETALIUA

1,0

1,0

1,0

1,0

Kontpouns
Has
pabora

1,0

Kontpouns
Has
pabora




1,0

KonTpons
Hast
pabora

1,0

Kontpous
Hast
pabora

1,0

KonTponb
Hast
pabora

1,0

Kontpouns
Hast
pabora

2,0

KonTponb
Hast
pabora

4,0

KonTponb
Hast
pabora

4,0

Kontpouns
Hast
pabora

4,0

Kontpouns
Hast
pabora

6,0

Kontpouns
Has
pabora

1,0

1,0

1,0

3,0

Kontpouns
Has
pabora

3,0

KonTpons
Hast
pabota

2,0

Kontpouns
Has
pabora

19 | Ucnonb3oBaHue AUCIIEPCHOHHOTO 6,0 | 2,0 |20 |20
aHanu3a
TIOTPEIITHOCTH pe3ynbrara B
METOAMYECKHX HCCIIEIOBAHMIX

20 . . 90120 |20 |30
OnHOhaKTOPHBIA THUCIIEPCUOHHBIN
aHam3

21 6,0 10|20 |20
KoppensauroHHslii aHanu3

22 6,0 110 |15 |20
[IpoBepka runoTe3bl JUHEUHOCTH

23 | AIropuT™M oOmpeneseHus OIEHOK 6,0 11,0120 |20
CIIy4aitHOM COCTaBJIAIOLIEH
MOTPENTHOCTEH pe3yabTaToOB
aHaJn3a.

24 60 10|20 (1,0
Buenpenue metonuk

25 30110 (10 |10
KonTponbusie kapthl [lyxapra

26 | Drambl pa3pabOTKK CTaHIAPTHBIX 30110 |10 (1,0
00pasioB U IMOJATOTOBKHU
TEXHUYECKON JOKYMEHTAIMH K X
METPOJIOTHUECKOM aTTeCTAINH

27 . 3,010 (10 |05
BHyTpunabopaTopHblii  KOHTpPOJb
KayecTBa

28 | OcHoBHble 3amaun BKK 3,011,010 |05

29 | [IpenynpenuTenbHbIi  KOHTPOJb
KadyecTBa

30 | OnepaTUBHBII KOHTPOJIH Ka4eCTBA 30110 |10 |05

31 | CratucTHyecKHii KOHTOJIb 3011010 (05

32 | Tlopsimok MIPOBEIICHUS 90 {10 |05 (05
BHYTPEHHETO KOHTPOJS KadecTBa
pe3yJIbTaTOB  WCCIEIOBAHUN U
U3MEPEHUM

33 | MexayHapoaHble HOpPMaTHBHbBIC 90 (10|05 (05
JIOKYMEHTBI ~CHUCTEMBI KadyecTBa
nabopatopuit

34 901051|05 |05
CucreMa MEHEKMEHTA KauyecTBa

35 90 1051|105 |15
TpeOoBaHMs K aKKpPEAWUTOBAHHBIM
nabopaTopusiM

36 | YTBepxaeHHe KpUTEPHEB 6,0 {10 |10 (1,0
KadyecTBa Ha COOTBETCTBUE

AKKpEIUTOBAHHBIM JIA0OPATOPHSIM

3,0

KonTpons
Hast
pabota

6,0

Kontpouns
Has
pabora




4.2 1lnan  BHeayAUTOPHOH  CcaMOCTOSITEJILHOW  padoTLl  oOyyalwuuxcsi 1O
AUCIHHILJIMHE
YuebHo-
METOANYECKOE
Ceme CamocrosTenbHas paboTa 00ydaronmxcs OUCHOUHO | oGecnienerme
Ha3Banue € CPCICTBO| camoCTOATENb
Czp pasjena, TEMBI HOM paboThI
Tpynoem
Bun camocTrositenpbHOM pabOThI KOCTb
(uac.)
DueMeHThI Teopuu [[I0AroTOBKAa K MPAaKTUYECKUM 3aHATUAM IO CM. CITUCOK
BeposiTHOCTeiH teme  «OmpejmeieHne  TeHEPaIbHBIX Cm. yr-pat Nel -
mapaMeTpoB  3aKOHA  pacmpeneneHus| 5 [BOIPOCHI K -
CIIy4yailHbIX BEJIMYMH. IIpoBepka 3ayery 1-6 3; mom. Nel,2
OJHOPOJHOCTH JAUCIICPCHIl»
Craructuueckoe |[[loaroroka K MPAKTUYECKUM Cm. cucoK yut-
OLICHUBaHUE 3aHsATUSIM 10 Teme  «IIpoBepka perNe 2, 3; gom.
PE3yIIbTaTOB KauecTBa  pE3yJbTaTOB  H3MEPEHHIA. Nel .2
I/I3MepeHHI>'I OHGHI/IBaHI/Ie OOBCPUTCIIBHOI'O 5 Cm.
HHTEpBaJIa pe3ylbTaTa HW3MEPEHUI U BOIIPOCHI K
JIOBEPUTEITEHOTO WHTEpBaja 3auery 7-
JIMCTICPCUNY 15
Craructuueckoe [[IoAroToBKa K NpakTU4ECKUM CM. criucoK Jut-
OIICHUBAaHUE 3aHATHAM 110 TeMe «CpaBHEHHE put Nel -3; siom.
pEe3yIbTATOB PaBHOTOYHBIX M HEPABHOTOYHBIX Nel,2
U3MEPEHHI pe3yabTaToB U3MepeHuil. OnpeaencHue
OIICHOK TPEIM3UOHHOCTH T10
pe3yJbTataM TEKYIIUX H3MEPEHHIY; )
«CraTHCTHKA TMHEWHBIX CBA3EH: OLIEHKA
KOppEJSLNU JIBYX CIy4YalHbIX BEJIUYMH; Cwm.
ornpeneneHre K03pHUIHEHTOB BOTIPOCHI K
perpeccuy ypaBHEHUS MIPSIMON U UX 3auety 16-
JIOBEPUTENILHBIX HHTEPBATIOBY 29
Ocob6ennoctu  |IToaroToBka K MpakTHYECKUM CM. criHCoK JHT-
3aHSITHSIM 110 TeMe «OreHKa prr Nel -3; nom.
METPOJIOTUM B Nel,2
MPaBUILHOCTH PE3YJIbTATOB
aHAIMTHUYecKoH |n3mepenwuii».IloroToBka K 6
MPAKTUYECKUM 3aHSTHIM 110 TEME Cwm.
XAMHH «O1eHKa YyBCTBUTEILHOCTH BOIIPOCHI K
HU3MEpEHUit: peies1 OOHAPYKEHUs, 3auery 22-
npeJieN OnpeIelICHAs» 29
Maremarnuecko ([IoAroTOBKa K MPaKTHYECKUM CM. criucoK jiut-
€ TUTAHUPOBAHUE [3aHATUSAM IO TeMe «OreHka pet Nel -3; om.
3KCHepI/IMeHTa aZICKBATHOCTH MaTeMaTHIeCKON Nel ’2
MOJIEJIN: ONpeAeIeHne KO3 PHUINEHTOB; 6
OLICHHBAHKE BOCIPOM3BOTMMOCTH Cm.
A3MEPEHHUs [IapamMeTpa ONTUMHU3ALUN BOIIPOCHI K
(OTKJIMKA); OI[EHKA 3HAYNMOCTH 3auery 30-
K09 PUIIHEHTOBY 44




CamocrosTenbHas paboTa 00y4aronmxcs

YuebHo-
METOINYECKOE

OueHOYHO | oGecreucnie

Cc?;e HasBanue € CPGACTBO| camocTosTeb
4 paszena, TeMsl HOH pabOoTHI
Tpynoem
Bun camocTosiTenbHOM paboOThI KOCTb
(uac.)
Pa6ota co N3ydeHue rocy1apcTBeHHOM
CTaHIAPTaMH  |CUCTEMBI 00ECIICUCHHSI €TMHCTBA
I'OCT P UCO  |u3mepeHuid 1 BHYTPEHHETO KOHTPOJIA 6
5725 u PMI 76- |kauecTBa pe3yabTaToOB
2014 KOJIMYECTBEHHOT0 XUMUYECKOI0
aHaJIn3a.
Cucremsl O3HaKOMJIEHHE ¢ BOZMOXKHOCTSIMU
OTEPATUBHOTO |CUCTEMBI ONEPATUBHOTO KOHTPOJIS
KOHTPOJIS kauectBa LabWareLIMS — konTposb
KauecTBa MOBTOPSIEMOCTH U MPOBEACHUE 6
LabWareLIMS [BupTyaibHOrO 3KCIIEpUMEHTA C
y4acTUEM P00, KOTOPBIX HET B
J1a00paTOpHH.
Boi6opounsiii  |KoHTposb METOIMKN U3MEPEHUI,
CTaTUCTUYECKUH |[KOTOPBII HCIIOIb3yeTCs AJIs
KOHTPOJIb Iepexo/ia OT OJAHOI0 YPOBHS 6
KOHTPOJIS K IPYTOMY, B 3aBUCUMOCTH
OT Pe3yJIbTaTOB.
Buytpunabopar |Pa3zpaboTka airoputma o1eHOK
OpHBIi BHYTpHUIa00paTOpHOI 6
KOHTPOJIb MPEIU3UOHHOCTH, TPABUILHOCTH U
KauyecTBa TOYHOCTH
YTBepxkaenue |Ananu3z npukasa 17025 na Hanuuue
KpUTEPHEB HOBOBBEJICHUI B aITOPUTMaX OI[CHKU
KauecTBa Ha MPAaBUIILHOCTH U JIOCTOBEPHOCTH
COOTBETCTBHE  |[IOJIYYE€HHBIX PEe3yIbTaTOB. 6
aKKpEJIUTOBAHH
BIM
1abopaTopusiM

OOG1uii 00beM CaMOCTOSITENILHOM PabOThI O JUCHHUILINHE S74aca)

COBOKYITHOCTb.

4.3 ConepxxaHue y4eOHOIro MaTepuaJia
Tema 1. Di1eMeHTBI TEOPUM BEPOSITHOCTEMH

Cryuaiinas

Bri6opounas

BCIIMYMHA, JUCKPCTHasA U

COBOKYITHOCTb.

HETIPEPbIBHAS.

[TapameTpsl

I'enepanbHas

TE€HEPAIbHOMN

COBOKYITHOCTH: MAaTCMAaTHYCCKOC OXHWIAAHHUC, T'CHECpaJIbHAasA AOUCIICPCHS. OHCHKI/I

MaTCMaTH4ICCKOI'O

OXKHMJIAHHS —  CpCIHEe

apupMeTHIECKOE,

cpenHee

reoMeTpuieckoe, Mearuana, Mojia. OleHka renepaabHON JUCTIEPCHUU — BBIOOpOYHAs

JACTIEPCHS.



Tema 2. CTaTucTHYeCKOE OLIeHMBAHHE Pe3YJIbTATOB M3MepPeHuil
IIpoBepka kayecTtBa wu3MepeHuid. OIEHKAa JOBEPUTEIBHBIX HHTEPBAJIOB

BBIOOPOYHBIX  XApaKTEPUCTUK, CpaBHEHHWE JBYX jucrepcui. CpaBHEHUE
HECKOJbKHMX aucnepcuid. CpaBHEHHE PaBHOTOUYHBIX M HEPABHOTOYHBIX CPEIHUX
pe3ynbratoB  u3MepeHuil. CpaBHEHHE CpEIHEro pe3ysbTara C HCTHHHBIM.
OueHuBaHME NHUCNIEPCUN MO TEKYIIUM H3MepeHUsM. CII0XKEHUE MOTPEeUIHOCTEH U
pa3IOKEHUE HX Ha COCTABJLIIOLIME. 3aKOH HAKOIUICHHs IOTPEIIHOCTEH M €ro
cinencTBusd. ['eomerpudeckas MHTEpHpPETALUSA 3aKOHA CIIOKEHMS HOTPELIHOCTEH.
[lorpemtHOCTH KOCBEHHBIX W3MEpPEHUMU. JIMCIEPCHOHHBIM aHAJINW3 IOTPEIIHOCTH.
[IpyHIMI TUTAHUPOBAHUSA DKCIIEPUMEHTA IO CXEME AUCIEPCUOHHOIO aHAJIN3a.

OpHodakTopHbI, ABYX(AaKTOPHBII, MHOTO(PAKTOPHBINA JUCIEPCUOHHBIN aHAIN3.

Cratuctuka nuHelHbIX cBsa3ed. KoppemsuumonHeiii ananus. OnpexnesneHue

MapaMeTpoB NpAMOM JTuHUM. [IpoBepKa runoTes3sl JIMHENHOCTH.
Tema 3. Oco0eHHOCTH METPOJIOTHH B AHAJTUTHYECKOH XUMHH

Oransl pa3pabOTKU U aTTECTAllMA METOAMK BBINONIHEHUs u3mepenuit (MBN)
B KoJimyecTBeHHOM xumuueckoMm aHamuze (KXA). Ilokazarenn tounoctn MBU:
IIPELU3UOHHOCTD, IIPaBUJIBHOCTb. IIpenn3noHHOCTS: IIOBTOPSIEMOCTD,
BHYTPHJIA0OpAaTOpHAsl MPEUU3HUOHHOCTh, BOCIHPOM3BOAUMOCTb; HX TOYHBIE U

HHTCPBAJIbHLIC OLICHKMH. HOFp@H_IHOCTB N HCONMPCACICHHOCTD.

AJNTOPUTM OIIEHUBAHUS TPEIM3HOHHOCTH C IIOMOIIBIO TPYMIbl IIPOO
KOHTPOJIMPYEMOT0 OOBEKTa. AJITOPUTMBI MOJYYEHHUS OLIEHOK CHUCTEeMaTHYECKHUX
COCTABJISIONIMX IIOTPEIIHOCTH: C MCIOJB30BAHUEM CTaHIAPTHBIX 00pa3IoB
COCTaBa; C MCIOJIb30BAaHMEM METOJMKH CPaBHECHHS; C HMCIOJb30BaHHEM J00aBOK
aHajguTa B pa3oByl0 MpoOy. KoinuecTBeHHbIE XapaKTEPUCTHUKH CIIOCOOHOCTH
MBU onpenenste Maible COIEPKAHUS AHAJIWTA: YYBCTBUTEIBHOCTb, IPEHEI

OoOHapy>KeHHUsI, IPeeI ONpeIeICHUS.

Tema 4. KoHTPoJIb CTA0MJIBHOCTH METPOJIOTHYECKHX XAPAKTEPUCTHKC

NMOMOIIbI0 KOHTPOJbHBIX KaAPT

OO01mue TpUHIMIBI TPUMEHEHUs] KOHTPOJIbHBIX KapT. KOHTpoOJIbHBIE KapThl



[llyxapra. KoHTposibHBIE KapThl KyMYJATHUBHBIX CYMM. YHCIO KOHTPOJIBHBIX
oOpas3noB. OpraHuzanusi BHEIIHETO KOHTPOJsA TOYHOCTH. CTaTUCTUYECKUit
KOHTPOJIb Ka4ecTBa paboThI AHAIIMTHYECKUX

nabopaTopui

Tema 5. Pazpadorka CO cocraBa W NOATOTOBKM TEXHHYECKOI
JOKYMEHTAIMH K X METPOJIOTHYeCKOH aTTecTAIlUM.

Knaccudukanus crapgaptHeix oOpasmoB. Jtambl  paspabotku  CO.
Texuuueckoe 3amanue (T3) Ha paspaborky CO. IloarotoBka matepuana CO.
Mertpomnornueckas arrectauusi. Pacuér arrecrtoBanHoro coxaepxkanuss CO u ero
norpemHocTd.  OILICHUBAaHWE  XAPAaKTEPUCTUKUM  CTAaOWUIIBLHOCTU  MaTepuaa.
Pa3zpaboTtka TEXHUYECKOU u HOPMAaTUBHOM JIOKyMEHTAIUU
Ha CO. Odopmrnenue oTyéta o pazpadborke. Co3maHue aTTECTOBAHHBIX CMECEH

Tema 6.MaTteMaTH4ecKoe IVIAHUPOBAHME IKCIIEPUMEHTA.

Nnes MaremMaTuyeckoro IJIAaHUPOBaHUS JKcriepuMeHTa. [lmaHnupoBaHue
HKCTPEMANIbHBIX SKCIIEPUMEHTOB M MOJYYEHUE MOJICNHU VISl U3YUYEHUs] MEXaHU3Ma
npouiecca. O6mue moHatus u TepmuHbl. [lapamerp ontummzanuu u GakTOPHI.
TpeOoBaHus K mapaMeTpy ONTUMHU3AIMU U (PakTopaMm. YcCTaHOBIEHUE OOJacTH
onpeneneHuss ¢GakTopoB. BpiOop mogobmacTv I8 MOCTAHOBKH AKCIECPUMEHTA.
Martpuia miaHUpOBaHMS TOJHOTO (PAKTOPHOTO JKCIIEPUMEHTa U €€ CBOMCTBA.
JpoOHblii (haKTOPHBIN IKCIEPUMEHT: UCTIOJIb30BAHUE TTOTYPEIUIUKYU U Y4 PETUIUKHU.
Onenka 3¢ dexroB cMmemenus. CtaTuctudyeckas o0padoTKa pe3ynbTaTOB OIBITOB.
OnpeneneHue KOA(QPUIMEHTOB MaTeMaTUYECKOM MOJETM M OIEHKa HX
3HauMMOCTH. OlEHKa aJeKBaTHOM MaTeMarudeckod mozaenu. HMHtepnperanus

MOACIIN. I[BI/DKCHI/IG I10 TPAJJUCHTY U PACUYCT MBICJICHHBIX OIILITOB.

Tema 7.KoHTpPOJIb CTAOMIBHOCTH

Kontponbsnbeie kapthl Lllyxapra: oOGpasiibl KOHTPOJS, METOABI T00ABOK H
pa3z0aBlieHus, METO/Ia BapbHUPOBAHUS HABECOK, KOHTPOJIbHAS METOJHMKA aHaJIN3a.
[lepuoauyeckass MpoBepKa IMOJKOHTPOIBLHOCTH. BBIOOPOUHBIA CTATUCTUUECKUN

KOHTPOJIb: OCJIa0JICHHBIN U YCUIIEHHBIH KOHTPOb.



Tema 8.Ilopsiiok mnpoBeaeHUs] BHYTPEHHEI0 KOHTPOJIA KayecTBa
aHAJIMTUYECKHUX JadopaTopuid.

cDaKTOpBI, BJIMATOIINC Ha «KKAYCCTBO», OCHOBHBLIC 3a/1a4Y KOHTPOJISI Ka4CCTBA

pe3yJIbTaTOB  MCCIEAOBaHUW  (McHbITaHW) W u3MepeHui, OOsA3aHHOCTH
CTPYKTYPHBIX €IUHUL[ Ja0OpaTOpuid, BHJABI KOHTPOJIIPEAYPEAUTEIbHBIN,
ONEpPAaTUBHBIMA,  CTaTUCTUYECKUA  (KOHTPOJb  CTAOMIIBHOCTH  PE3yJbTaTOB
U3MEPEHUN).

Tema 9. Cucrema MeHe)KMEHTA Ka4ecTBa

MexnyHapoiHble ~ HOPMATHUBHBIE  JOKYMEHTbl ~ CHUCTEMBl  KauecTBa

nabopatopuit [IPUKA3 ot 26 oktabps 2020 r. N 707 Ob YTBEPXJEHNU
KPUTEPUEB  AKKPEIAUTAIIMK W TIEPEYHA  JOKYMEHTOB,
[NOATBEPXJIAIOLINX COOTBETCTBHE 3ASBUTEJIA,
AKKPEJIUTOBAHHOTI'O JIMIIA KPUTEPUAM AKKPEIAWUTAILINN.

4.3.1. TlepeyeHb cCeMUHAPCKHUX 3aAHSITHI

Ne paznena | HaumeHOBaHHE CEMUHAPOB, MPAKTHYECKUX U | TpyaAoemkoct OlLieHOYHBIE Dopmupyemeie
1 TEMBI Ta60paTOPHBIX PaboT b cpencTBa KOMIICTCHIMM
/I | AMCLMILIAHEL (gac.)
(Momys)
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1. | Temal Omnpenenenue reHepajibHBIX HapameTpoB | 8 4 | YcrtHOE NKk-56
3aKOHa  pachpeiieNieHus]  CIydaiHBIX cobecenoBaHue
BennunH. [IpoBepka  OZHOPOIHOCTH
JIACTIEPCUIA.
2. | Tema 2 [posepka KadecTBa pe3ynbraToB | 8 2 | YcrHoe NKks6
HU3MEPEHUM. OueHuBaHue cobeceoBaHue.
JOBEPUTEIIFHOTO HMHTEpBaia pe3yibTara Munu-
W3MepeHust u JIOBEPUTEILHOTO KOHTPOJIbHAS
WHTEpBaJIa TUCIIEPCHU. pabota
3. | Tema 2 CpaBHeHuUe PaBHOTOYHBIX u| 10 6 | YcrHoe N Knk-s6
HEPaBHOTOYHBIX pe3yIbTaTOB colecemoBaHue.
mMepennit.  OmpeneneHne  ONEHOK Munu-
NPEUU3UOHHOCTH [0 pe3yibTaTam KOHTPOJIbHAS
TEKYIMX U3MEPEHHH. pabota
4. | Tema 2 Craructrika JuHEHHBIX cBs3eil: omeHka | 16 | 10 | YcrHsiii ompoc. N Knk-56
KOPPEISIIIMY JIBYX CIYYalHBIX BEJIWYHH; KonrtponbHas




onpeeICHHE KO3 UITMECHTOB pabota
perpeccuy ypaBHEHHS TPSIMONH H UX
JIOBEPHUTENILHBIX HHTEPBAJIOB
5. | Tema3 VYcrHoe MK k.56
cobecej0BaHUE.
OrneHKa TPaBUIBHOCTH  PE3yJIbTATOB
. Munu-
U3MEPCHUIA.
KOHTPOJIbHAS
pabota
6. | Tema 3 } VYerHoe NIKrk-56
OrneHKa 4yBCTBUTENIBHOCTH H3MEpPEHUH: cobecemoBaHue.
npezen oOHapyXeHus, npesen Munu-
OIpeieICHHS KOHTpOJIbHAS
pabora
7. | Tema 4 Onenka METPOJIOTHYECKUX YcrHOE NKnks6
XapaKTePUCTUK € HCIOJIb30BaHUEM cobeceoBaHue.
pa3NMYHBIX  KapT,  CHOCOOBI WX Munu-
MOCTPOCHUS u 0COOCHHOCTH KOHTPOJIbHAS
WCTIOJTb30BAHHS pabota
8. | Tema s VYcrHOe NIKrk-56
cobecej0BaHUE.
Pa3paboTka cTaHAapTHBIX OOpa3loOB B Mt~
71a00PAaTOPHBIX YCIOBUAX
KOHTPOJIbHAS
pabota
9. | Tema6 OueHka aleKBaTHOCTH MaTEMaTH4eCKOH VYcrHoe NIKk-56
MOJIEJH: OmpezesieHHe KO3 (UITNSHTOB; cobecemoBaHue.
OLICHUBAHUE BOCIPOU3BOMMOCTH Munu-
N3MEPCHHUA IapaMeTpa OITUMHU3aluN KOHTpOJIbHAaA
(oTKNHKA), OICHKA 3HAYUMOCTH pabota
KOd(HUITUECHTOB.
10. | Tema 7 VYcrHoe IIK 72 wu
Kontpone crabunbHOCTH B cHCTEME cobeceioBaHUE. 7.4
MOCTPOCHUS BHYTpUIa00paTOPHOTO MuHu- '
KOHTPOJISI Ka4eCTBa KOHTPOJIbHAS
pabota
4.3.2. TlepeyeHb BONMPOCOB, BBLIHOCHMBIX HAa CAMOCTOSITEJIbHOE H3y4YeHHE
CaMOCTOSITE/IbHOI Pa0doOThHI CTYIEeHTOB
Ne Tema 3anaHue dopmupyemas NAK
T KOMIIETECHITUS
DJIeMEHTEBI IToaroroBka MK ks .3 NJIKnk-s56
1 Teopun K  yCTHOMY CnocobeH olEeHUThH | 3HATD. TEOPETUUECKHIE u
BEPOATHOCTEM
onpocy { | TIOTperHoCcTH dbyHIamMeHTaIbHBIC OCHOBBI
3MEPSAEMBIX MaTeMaTU4eCKON TeOpuHn
PELICHHIO
XapaKTEePUCTUK JKCIIEPUMEHTA,  CYIIECTBO  OCHOB
3a7a4
BEILIECTB METPOJIOTHH, HCIIOJIb3yEMBIX B
MaTepHUaJIOB, IUIAHUPOBAHUU  DKCIIEPUMEHTA U
MCTOYHUKHU OMIMOOK | MAaTeMaTUUECKOI 00paboTku
npu MOJYYEHHBIX TAHHBIX.
WCTIOJIb30BAaHUH
BBIOpAHHOTO
MeTOoJ1a




HUCCICa0BaHUA

Cratuctuueck | IToaroroska N Krnke.2 NKrk-5,6
0C OLICHUBAHMC | YCTHOMY Ucnonp3yer 3HaTh: OCHOBHBIE TEPMHUHBI,
pE3yJIbTaTOB OIDOC 4 | KOMIIbIOTepHBIE onpezieieHHss M Kiaccu(UKalUK
U3MEpPEHUI pocy .
TEXHOJIOTHM  JUISl | TIOTPEUTHOCTEH H3MEpPEHUSI.
pEIICHUIO
CHCTeMaTH3alluH
3a71a4
pe3ynbTaToOB
AKCIIEPUMEHTA
Cratuctuueck | IToaroroska NKrks 3 NKrk-5,6
O¢ OLCHUBAHUE | ' yerhoMy Croco0OeH OLIEHUTH | YMeThb:  CBOpauyMBaTh  OOJBINON
pE3yJIbTaTOB HOrPENIHOCTH IUpPOBOHA  MacCHB  JaHHBIX u
U3MEpPEHUI olpocy "
HU3MEPSIEMBIX NPEACTABIATh UX B BHJE TaOJIUI[ U
pEIICHUIO
XapaKTEPUCTUK rpaduKoB.
3a71a4
BEILIECTB u | Biagern: HaBBIKAMH OIICHKU
MaTepUasos, o0paboTku uHpOpMaLIUU €
WUCTOYHUKHU OMIMOOK | PA3IMYHBIMU PACTIPEACIICHUSIMHU.
npu
HCIIOJIb30BAaHUH
BBIOPAHHOTO
MeToJia
HCCIICIOBAHUS
Ocob6ennoctu | [Toaroroska N Kmke.2 NKnk-5,6
merposiornu B | K YCTHOMY Ucnonp3yer 3HaTh: OCHOBHBIC TEPMUHBI,
ompocy i | KOMIIBIOTEPHBIE ompeneyeHuss W KiaccUUKaIUU
AHAJIUTHYECKO .
TEXHOJIOTUM  JUJISl | TIOTPEUTHOCTEH H3MEpEHUSI.
. pelIeHuto
" XUMHUH CHUCTEMaTHU3alluU Biaanern. HaBBIKaMU pacuera
3a7a4
pe3ynbTaToB JTAHHBIX C  HCIOJb30BaHUEM
AKCIIEPUMEHTA pa3IMYHBIX KPUTEPUI
Maremarudeck | Iloaroroska WK ke .2 NKnk-5,6
oc K YCTHOMY HCHOJ’IB?»YGT BHa}]eTL: HaBbIKAMHA OIICHKN
THTaHAPOBARUE 00paboTKu uHpopMaIluu  C
KCTIEPHMEHTA onpocy U | KOMIIBIOTEPHBIE P P
peleHunro TEXHOJIOTUU Jig | pasiIMYHbIMHA PACTIPCACIICHUAMM.
3a7a4 CHCTEMaTU3alluH
pe3ynabTaTOB
IKCIIEPUMEHTA
CucreMsl IToaroroska I1K-7.2
ONCPATUBHOTO | ¢ yerHOMy | PaspabateiBath |
KOHTPOJIS
S orpocy u | opopMIATH
LabWareLIMS | perieHuio TEXHHYECKYIO
3a71a4 JIOKYMEHTAIUIO 10

KOHTPOJTIO




KayecTBa HePTH U
IPOJYKTOB ee

nepepadoTKu

Brui6opounsiii | [Togroroska IIK-7.4

CTaTHCTHHCCKH | ¢ yerromy | OdopmitsiTh
1 KOHTPOJIb
orpocy U | TEXHOJIOTHYECKYIO
PELICHUIO u TEXHUYECKYIO
3a/1a4 JIOKYMEHTAIlMI0O B
COOTBETCTBUU c
JICUCTBYIOLEH
HOpPMaTUBHOM

0a3oii Ha OCHOBE
HCIIOJIb30BaHMS
OCHOBHBIX
ITOJIOKEHUH
METPOJIOTHH,
CTaHJApPTH3AIUN U
cepTudUKaMl B

HpOH3BOﬂCTB€HHOﬁ

JACATCIIBHOCTH

4.4. MeroanyecKkne YKa3aHUsi 10 OPraHM3anMH CAMOCTOATEJbHOH PadoOThI
CTY/IEeHTOB

CamocrosiTenbHasi paboTa CTYIEHTOB, CBSI3aHHAsl C 3aKpPEIJICHMEM TEOpPETHYECKOIro
MaTepHualia B BUAE MOATOTOBKE K MPAKTHUYECKUM 3aHATUSM W TEKYIIEMY KOHTPOJO MPOBOJIUTCS
BO BHEAyJAUTOpPHOE BpeMs. MeToanyecKkue PpEeKOMEHJAUUH 1O THIOBBIM  3aJaHUAM
CaMOCTOSITEIIbHON pabOThI CTYJIEHTOB IPUBEEHBI B (POH 1€ OIIEeHOUHBIX cpeacTB Y MK/,

4.4, IIpumepHasi TeMaTHKa KypCOBBIX padoT - He NPeIyCMOTPEHO

V. YYUEBHO-METOJINYECKOE I TH®OPMAIIMOHHOE OBECIIEYEHHUE
JUCHUITJIMHBI (MO YJIA)
a) OCHOBHAas JIUTeparypa
1. CwmarynoBa A.H. MeTtoapl MaTeMaTHUECKON CTATUCTUKH B aHAIUTUYECKOW XUMUH. Yueo.

nocoOue Jyist CTy. By30B.- PocTtoB-Ha- Jlony. M3a-Bo «@enukcy, 2012.

2. CwmarynoBa A.H. MeTtoasl MaTeMaTUueCKOW CTAaTUCTUKH B aHamuTH4YecKon xumun./, A.H
Cwmarynosa., O.M Kapnykosa. — Upkytck: uzg-so UI'Y, 2008.

3. CmarynoBa A.H., Ulmenesa E.W., IllBenoB B.A. AJroputmsl oOnepatuBHOrO u
CTaTHUCTUYECKOTO KOHTPOJISI KayecTBa padOThl aHANUTHYeCKOW jaboparopuu. Meroauueckoe

pykoBozcTBo. - HoBocubupck: Hayka. 2008




0) 10MOJTHUTEJIbHAS JIUTEpaTypa
1. CmaryHoBa A.H. Anroputmsl oInpenenaeHusl METPOJOTHYECKUX XapaKTEPUCTUK METOIUK

KOJMYSCTBEHHOTO XUMHYECKOTO aHanu3a.. Y4eb. mocoome/ A.H. Cmarynoa u np. Mpkyrck.
Nzn-80 UTY. 2006.
2. CmarynoBa A.H Opra#uzanuss KOHTpOJsl KadecTBa  pabOThl  aHAJIMTHUYECKOMN

naboparopuun. YuebHo-meroauueckoe nocodue./ A.H. Cmarynosa u ap. Upkyrck. U3n-so UT'Y.

2006. Y 6?’ BTV |
'
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VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJINHbI
6.1. YueOHO-1a00paTOpHOE 000PyI0BAHUE.
AymuTopuM JUid TPOBEAEHUS JIEKLUMOHHBIX M TPAKTHYECKUX 3aHATUH ayJUTOpHUH,
OCHAILIEHHBIE MYJBTUMEAUNHBIMU CPEACTBAMHU ISl IPOBEACHUS ayIUTOPHBIX 3aHATHH (ayn. 402,
423, 426, xopryc 6).



VII.OBPA3OBATEJIBHBIE TEXHOJOI' MU
B mponecce wu3yyeHHs] OUCHMIUIMHBI MCIHOJB3YKOTCA KaK TPAAULMOHHBIE TaKU

WHHOBAIIMOHHBIE TEXHOJOTMH, AKTHUBHbIE W HHTEPAKTHUBHBIE METOJbI M (OPMBI OOYUYECHHUS:
TEXHOJIOTHSI OOBSICHUTEIbHO-UIUTIOCTPATUBHOTO OOBSCHEHHH € 3JIeMEHTaMH MpOOJIEMHOIrO
U3JIOKEHUS,  TEXHOJOTUs  MpOo(eCcCHOHATBLHO-OPHEHTUPOBAHHOTO  OOy4YeHUSs,  JICKIIHH,
OOBSICHUTEIIbHO-WJUTFOCTPATUBHBIM ~ METOJl C  JJIEMEHTaMH  NPOOJIEMHOr0  HM3JI0KEHMUS,
KOHTPOJIbHBIE U TAOOpaTOpHbIE pabOThI, KOJNTIOKBUYMBI, pa300p KOHKPETHBIX CUTYAIIH.

HaunmMeHoBaHMe TeM 3aHATHI ¢ YKa3aHHeM (popM/ MeTOI0B/ TEXHOJIOTHIl O0yYeHHS:

Ne Tema 3aussTus Bun ®opma / Koanu
n/n 3aHaTusa | Mertoanl//T | ecTBO
€XHOJIOTHMHM | 4acOB
JUCTAHIIHO
HHOTIO0,
HHTEPAKTH
BHOI'0
00y4eHust

1 | MaremaTtnueckas Teopus dKcrnepumeHta — | Jlekmus 2
BBOJIHAS JICKIIHS

N
N

PacnpeﬂeneHI/Ie CJ'Iy‘IﬂfIHLIX BCJINYHNH

3 | YpoBeHn 3HAYUMOCTH. 2
JloBepuTeNbHas BEPOSATHOCTh. METO]] UCKITFOUCHHSI
BEIOPOCOB

4 | Meron wuckItoueHUs BBIOpocoB. Pexomennaruu 4
JUTSL BBISIBJICHHSI BBIOPOCOB.

5 | CpaBHeHue JIBYX JIUCTIEPCUH. Ouenka 4
JIOBEPHUTEIHHOTO MHTEPBAJIA CPETHETO Pe3yIbTaTa

6 | OueHka TOBEpUTEIBHOIO MHTEpPBaAia JUCIIEPCUU U 2
CTaHJIApPTHOTO OTKJIIOHeHMs. CpaBHEHHE JIByX
cpenHux pe3ynpraToB. CpaBHEHHME PaBHOTOYHBIX
pe3yJIbTaTOB

7 | CpaBHeHHE CpeIHEro pe3yibTaTa C H3BECTHBIM. 2
Oranel  pa3pabotkm u  arrectauuun MBI
KonnyecTBeHHBIE XapaKTEPUCTUKH CIIOCOOHOCTH
METOJIUKH OTIpeEIIATh
MaJIbl€ COJEpKAHUS aHAJIUTA.

8 | 3akoH HakoruleHUs morpemHocTei. CneacTBUs U3 2
3aKOHa HAKOILJICHUS MOTPEIIHOCTEM.
Hcnonb3oBaHue JCTIEPCUOHHOTO aHanmm3a
MOrPEIIHOCTH  pe3yJabTarta B  METOAUYECKHUX
HUCCIICIOBAHUSAX. OnnHohakTopHBII
JIMCTIEPCUOHHBIN aHaJIN3

9 | CTATUCTUKA JIMHEUHBIX CBSI3EN. 3
KoppensaunoHHsli aHanus.

10 | AJITOPUTMEBI  OIIPEAEJIEHMA  OIIEHOK 2
CJIVYAMHOM COCTABJISIIOLIEN
I[NTOI'PEHIHOCTHU PE3YJIbTATOB AHAJIM3A.
Cratuctuueckas o0OpaboTka pe3yabTaToOB
skcniepumenta. AJITOPUTMBI TIOJIVUHEHUA
OLIEHOK




CUCTEMATUYECKONUCOCTABJISIIOLEN
[IOT'PEIIHOCTU PE3YJIbTATOB AHAJIM3A

11 | BHEJAPEHUE METOJUK )
KOJIMYECTBEHHOI'O XUMHNYECKOI'O
AHAJIN3A

12 | KOHTPOJIb KAYECTBA  PABOTHI B 2
JIABOPATOPHUN.  OmnepartuBHbIi  KOHTPOJIb
IIOBTOPSAEMOCTH (cxomumoctn).  KoHTposb
BHYTpHJIA00paTOPHOM MPELU3MOHHOCTH.

13 | KonTpoas BHYTpHIa00paTOPHOI 4
MPEIIM3UOHHOCTH.

KonTtpons TouHocTH MeTo1oM 100aBOK. KOHTpOIIH
CTaOMIIBHOCTH METPOJIOTHUECKUX
XapaKTEPUCTHK C TOMOIIbIO0 KOHTPOJIBHBIX KapT

Hroro yacos: 36

VII.OOEHOYHBIE MATEPHAJIBI JUIA TEKYIIET'O KOHTPOJIA K
IMPOMEXYTOYHOU ATTECTALIUA

OueHouHbie MaTepuaibl (OM):

11.1. OuieHOUYHBIE MaTepUAIIBI AJIs1 BXOJAHOTO KOHTPOJISI - HE TIPEAYCMOTPEHO.

11.2. HazHayeHMe OLICHOYHBIX MaTEpUAJIOB TEKYIIEro KOHTPOJIS - BBIABUTH C(HOPMUPOBAHHOCTh
cocrasisitoux yacre komnereHuui [1K -5.3 u 11K 6.2. ®opmupyrores B coorBerctBuu ¢ JIHA
YHUBEPCUTETA B BUJIC YCTHBIX OMPOCOB U PEIICHUS 3a/1a4

Martepuanbl A TPOBEACHUS TEKYIIEro U MPOMEKYTOYHOTO KOHTPOJIS 3HAHUN CTYJCHTOB:

Bonpocsl u 3a1aHus:

OCHOBHBIE TEOPEMBI TEOPUH BEPOSTHOCTEN. Y CIIOBHASI BEPOSITHOCTD.

®opmyna nonaHoM BepoaTHOcTH. PopMmyia beneca.

Cxema bepnynnu. ®opmyina bepryinm.

Teopema Ilyaccona. JIokasibHast 1 UHTETpalibHas Teopembl MyaBpa-Jlannaca.

Crnyuaitnsle BennunHbl. @yHKIUSA paclpenenacHus U ee cBoiicTa. [ImoTHOCTE BeposTHOCTEN

U €€ CBOMCTBA.

MareMatrnyeckoe 0’KMIaHUE U €r0 CBOWCTBA.

7. Jlucnepcust u ero cpoiictBa. CpenHee KBaJpaTHUecKoe OTKJIOHeHHEe. Mopa. Menuana.
HavanbHelil ¥ LIEHTPaIbHBIM MOMEHTBI.

8. bunommansHOe pacnpenenenue. Pacnpenenenue [Tyaccona. HopmanbsHOe pacrpenencHue.

9. BroiOopounslii Meton. ['eHepanbHasi COBOKYNMHOCTh M BbIOOpKa. BapuanuoHHBIA psi.
Craructnueckuit psa. HTepBaneHbii psa. PaBHoToueuHsll craTucTnyeckuil paa. Ilomuron
gyacToT. ['ucrorpamma yactor. OMnupudeckas GyHKIUS pacipeesieHus..

10. 3navamume 1M@PHI TPH TPOBEACHHUH pAcCUeTOB W  MPEICTABICHHHA PE3yIbTaTOB
JKCIIEPUMEHTA.

11. 3akoH ciokeHus norpemuocteid. [lorpenmHocT KOCBEHHBIX U3MEPEHUI.

12. Craructuyeckue runoTesbl 1 ux nposepka. OTHOCTOPOHHUH U IBYCTOPOHHUM KPUTEPHIA.

13. Beibop ypoBHS 3HauuMOCTH. lIpWHSTHE ¥ ONPOBEPIKEHUE THIIOTE3bl, MPHUMEPHl HX
IIPUMEHEHHS.

14. CpaBuenne aByx gucnepcuil. OpHopoxanble aucnepcud. CpaBHEHHE HECKOJIbKUX
JCTIEPCH.

agrwdE
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15.

16.
17.
18.
19.

20.
21.
22.
23.
24.
25.
26.
217.
28.

29.
30.

31.

32.
33.

34.

35.

36.
37.

38.
39.

40.
41.
42.
43.

44,
45.
46.
47.

48.
49.

OneHka [OBEpUTEIBHOIO MHTEpBala CpeaHero pesynprata. OLeHKa IOImyCTUMOTO
pacxoXKIeHUsI MEXy pe3yJIbTaTaMU U3MEPEHUI.

OreHKa JOBEPUTEIBHOTO HHTEPBaia BBIOOPOYHOMN AUCHIEPCUH.

CpaBHeHUE IBYX CPEIHUX PE3y/IbTATOB U3MEPEHUIA.

CpaBHeHHE CpeiHETo pe3yIbTaTa C ACTUHHBIM.

[IpoBepka ruMOTE3pI 00 OJHOPOAHOCTH PE3yAbTATOB U3MepeHHd. OIEHKa pPe3Ko
BBIICIISAIOIIUXCS H3MEPEHUN.

[Tonatue meTon, criocod, MeToanKa. MeTpoIoruyeckie XapakTepUCTHKH METOJUK aHaJIH3a.
Onenka npenu3MOHHOCTH METOIUK aHAIU3a.

IIpaBUIBHOCTE PE3YJIBTATOB AHAIN3A; TUIIBI CUCTEMAaTUYECKUX ITOIPELIIHOCTEH.

OneHka MpaBUIBHOCTH PE3Y/IbTATOB AHAJIM3A C TOMOIIBIO CTAaHIAPTHBIX 00pa3LOB.

OreHka MPaBUIBLHOCTH PE3Y/IHTATOB aHAIN3a METOOM JO00ABOK.

OneHka NMpaBWIBHOCTH PE3y/bTATOB aHAIM3a METOJOM MX COIOCTaBICHHUS C JAHHBIMU
METOJIUKH CPaBHEHUS.

OrneHka 4yBCTBUTEIBHOCTH METOAMK aHAIU3a: YyBCTBUTEIILHOCTH, MpEesl OOHApYXKEHHUS,
IIpeAeII OIPeIEICHUS.

Jucnepcuonnbiil aHanus. [IpuHumn rutanupoBanus. OIHOCTYNEHYATBHIM JUCIIEPCUOHHBIN
aHanu3. [Ipumepsl ero npuMeHeHus.

CratucTuka NOpAMBIX JIMHUM: KO3(G(QUIMEHT KOppeaslMM U OLeHKa Ko3(duuueHToB
perpeccuu.

Perpeccruonnsbiii ananus. [IpoBepka runoTe3sl JIMHEWHOCTH.

[IpyHIMI ~MaTeMaTHYEeCKOro IUIAHMPOBAHMSI SKCIEPUMEHTA. 3ajauyd, pellaeMble C
IIOMOIIBI0 MATEMATHYECKOT O TUIAHUPOBAHHUS.

OOBekT wuccrenoBaHusi, QYHKOUS OTKJIMKA. UMCIO ONBITOB NPH MOJHOM (HaKTOpHOM
JKCIIEPUMEHTE.

[TapameTp onTuMu3anuu U TpeOOBAHUS, IPEIBABISIEMbIE K HEMY.

daktopsl U TpeOOBaHHUsA, IpeabsBiIseMble K HUM. BbpiOOp MaremaTnuyeckol MOAEIH.
IlonuHoMuanbLHBIE MOJIEIIH.

ITonublit QaxTopHbIi sKkcniepumeHT. DakTopsl M 007acTh MX omnpeneneHus. llpumeps
BBIOOpa 00J1acTH onpeseeHus (HakTopoB.

Bei0op momobnact (GakTOPHOTO MPOCTPAHCTBA JJIsl MPOBEACHUS SKCIEPUMEHTA: BBIOOD
HYJIEBOT'O YPOBHSI.

Br100op nHTEpBaa BAppUpPOBAHMSL.

Matpuiia miiaHupoBaHus MOJHOrO (aKTOPHOTO 3KCIEpUMEHTa U ee cBoiicTBa. [locTpoenue
MaTpHIbl IUIAHUPOBAHUS MHOT0(aKTOPHOIO SKCIIEPUMEHTA.

[TonmmHOMMaNBHAS MOJIEh U oTpeieieHre ee K03 hunneHToB, 3¢ dexT dakropa.
[TonmuHomuaneHast Mofaenb. OueHka 3HaYMMOCTH Kod(p¢dunuentoB. Kakyio uHpopmanuio
HecyT KO3 (ULUEHTHI perpeccun?

JpoOHbIit pakTOpHBIH s3KcniepuMeHT. OCHOBHBIE TPEOOBaHMS K €r0 IOCTAHOBKE.

Br16op nonypemnuk. ['eHepupytoliiee COOTHOIIEHUE U ONPEIESIOIINI KOHTPACT.

Bei6op Y4 - peruuk. O6o61maromuit onpenenstonmii konrpact. [IpaBuiio nepepaia.
[IpoBepka anexkBaTHOCTH MOJenU. OLeHKa BOCIPOU3BOAUMOCTH onbITa. OLIEHKa JUCTIEPCUU
a/IeKBaTHOCTH.

JIBukeHue mo rpaaueHTy. BpiOop miara ABM)KEHHS IO TpaJueHTy. Pacder MbICIEHHBIX
OTIBITOB.

[Iepeuncinte NpUYMHEL, BEI3BIBAIOIINE W3MEHEHNE 3HaUeHN M X MeTOIMK aHa/In3a.
[lepeuncante BUABI KOHTPOJIS Ka4eCTBA aHATUTUYECKOH J1abopaTopuu.

Kakne neficTBHs BBINOIHAIOTCS MPHU ONEPATUBHOM KOHTPOJIE MOBTOPSAEMOCTH PE3YNIbTATOB
€IMHUYHBIX U3MEPEHUI?

Kak opranusyercst kontposs MX BHyTpHi1ab0paTOpHON MPELU3MOHHOCTH?

Kak oneHuBaeTcss HOpMaTHB KOHTpPOJIA BHYTPHJIA0OpAaTOPHOM MPELU3MOHHOCTH TpH

CpaBHEHUU Yl u YZ, Yl u )~(2, >”<1 u XZ?



50. B kakux cHUTyalUsX CIEAyeT BBIMOJHITH ONEPATUBHBIA KOHTPOJb MOKa3aTesss TOYHOCTH
(OKIIT)?

51. Kaxkue meroast pekomenayroT HJI mus OKIIT?

52. Comnocrabre MeToas1 OKIIT.

53. Ilpunuunsl nocrpoenust kapthl Lllyxapra B aOCOMIOTHBIX U OTHOCUTENBHBIX €AMHULAX IS
KOHTPOJISI MPELU3UOHHOCTH.

54. Kak paccuMThIBAIOTCS TPAaHULBI PEryIUpOBaHUS B aOCOMIOTHBIX M OTHOCHUTEIBHBIX
€IMHUIIAX MPU KOHTPoJIe cTabunbHOCTH MX TOYHOCTH ¢ momoIisio kKapTel lyxapra?

55. TlocTpoeHue KapThl KyMYJISTUBHBIX CYMM U YCJIOBHSI paOOTHI [P €€ UCIIOJIb30BaHUU.

56. Ha ocHoBe kakoli WH(MOPMAIUUA ONPEICNSICTCS YHUCIO KOHTPOJBHBIX MPOLEIYp MpH
KOHTpOJIE KauecTBa paboThl Tabopatopuu?

57. Kak mpoBOOUTCS CTAaTUCTUYECKUII KOHTPOJb KadecTBa pabOThl  aHAJIMTHUYECKOMN
naboparopun?

58. Otinume BapuaHTOB aTbTEPHATUBHOTO KOHTPOJIS OT KOJTMYECTBEHHOTO.

59. IlepeuncnuTe NOCIEAOBATEIBHOCTh OINEpalii KOJIWYECTBEHHOIO BapHaHTa KOHTPOJISL
KauecTBa paboOThl J1a0OpaTopuy, €CIU KOHTPOJb BBINOJHSAJIM C IOMOUIbIO METoAa C
WCIIOJIb30BAaHUEM METOAMKU cpaBHeHHs. Kakue cratuctuueckue mnpuemMbl 00pabOTKU
pesyabTaTtoB OKIIT ucnonssyrores npu onenuBanuu JICIT u JJCCIIT?

IIpumepbl KOHTPOJILHBIX PadoT:
Bapwuanr 1.

1. Ecom BoseMem oo = 0,05, 10 B cpemHeM B 5 caydasx wu3 100

2. Boibopka — 370:

a) OrpaHUYEHHOE YHCJIO BBIOPAHHBIX CIy4allHBIM 00Pa30M 3JI€MEHTOB;

0) OrpaHUYEHHOE YUCIIO 3JIEMEHTOB, BEIOPAHHBIX HECIIy4aitHO;

B) 0OJIBIIIast COBOKYITHOCTb JIEMEHTOB, JUIsl KOTOPO OLIEHUBAIOTCS XapaKTEPUCTUKH.

3. Konkypupyomas runoresa — 31o:

a) Trumores3a, NPOTHUBOpeYallas BBIIBUHYTOM; ©0) TrHUIOTe3a, KOTOpas HMKOIJa He
BBITOJIHSETCS,

B) TUIIOTE3a, COBIAJAIONIAsl C BBIIBUHYTOMN; I') TUIIOTE3a O PAaBEHCTBE HYJIIO T€HEPAIIbHOTO
CpEIIHEro.

4. Cpennee apu(MeTHUyecKoe WJIH BBHIOOPOYHOE CpelHEe MOKHO HaWTH 1Mo (opMmyie.
5. BepoATHOCTb CTaTUCTUYECKOIO PELIEHUS OTKJIIOHUTH BEPHYIO TMIIOTE3Y HA3bIBAIOT:

a) YpOBEHb 3HAUMMOCTH;, O) ypOBEHb JOBEpHs; B) MOIIHOCTH KpPUTEPHs; T') OIIMOKa
BTOPOTO POAA.

6. @urypa, coctaBieHHasl U3 MPSIMOYIOJbHUKOB C OCHOBaHUSIMH, PaBHBIMHM MHTEpBajlaM
3HaYeHUI NpU3HaKa, U BBICOTAMH, PaBHBIMU COOT-BETCTBYIOIIUM IIJIOTHOCTSIM YacTOT:

a) MHOTOYTOJIbHUK pacupeeseHus; 0) ThcTorpaMMa; B) MOJTUTOH.

7. 3aK0oH pacrnpeesieHus] CIy9alHOW BETUYUHBI A611emcs CNpAgedIusbiM, €CIIA YUCIIO
(n) u3mepeHuit ciryyaitHOM BETMYMHBI X CTPEMHUTCS K OECKOHEYHOCTH

8. Cpennee apudmeTnyecKoe MoKa3bpIBaeT:

a) Mepy pa3dpoca OTHOCHTEIBHO CpPEIHEr0, BHIPAKEHHYIO B KBaJpPAaTHBIX €IUHMIIAX
BapUaHT;

6) Mepy pazbpoca OTHOCHUTENIBHO CPEIHEr0, BBHIPAKEHHYIO B TE€X XK€ €AMHUIIAX, YTO U
BapUaHTHI;

B) CHMMETPUYHOCTh OTHOCHTENILHO TpsMOoi X = M[X]; r) cpenaHee 3HaueHHE, BOKPYT
KOTOPOTO TPYINIIUPYIOTCS BAPHAHTBI;



)  «OCTPOBEPIIMHHOCTBY»  WJIM  «IUIOCKOBEPIIMHHOCTH»  Trpaduka  (QYHKIHH
pacripeiesieHusl.

9. BbIOOpOYHBIM CpPETHUM Ha3bIBAIOT:

a) cpeaHee apu(METHUECKOE 3HAUCHUH MPU3HaKa B BEIOOPKE;

0) KBaJpaTHBI KOPEHb OT MPOU3BEICHHS MUHUMAIBHOTO U MAaKCHMAJIbHOTO 3HAUYCHHM
BBIOOPKH;

B) IOJIyCYMMY MUHUMAJIbHOI'O U MaKCUMaJIbHOT'O 3HAYEHHI BBIOOPKU;

I') CpellHee TeOMEeTpUYecKoe 3HaUeHUH prU3HaKa B BHIOOPKE.

10. Ilpu ymHodMCEHUU U OeleHuU YUCIO 3HAYAWUX YUPp pe3yibmama PaBHO
HAauMEHBIIEMY

Bapuant 2
Onummre K KakuM pasfeinaM OTHOCUTCS TMpeJAcTaBiIeHHas ¢GopMyiia, YTO MOXKHO
OTIPEICNUTH C €€ MOMOIIbIO, KaKHe IEPEeMEHHbIE MPEACTABICHBI.
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C - kaxon
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Bapwanr 3
[Ipy BBIMONHEHUW TEIJIOTHI CrOpPaHHWS MeTaHa TMOJNYYEHBI CIEIYIONINE pPe3yabTaThl
(KKOJI/MOJIB):

213, 215, 216, 215, 212, 200, 216, 214.
Onenute Haanure BEIOPOCOB B BHIOOPKE IO I' — KPUTEPHIO.



Bapuant 4

Haiitu noBepuTeibHbIe HHTEPBAJIbl YPABHEHUS IIPSIMOM

Xi Yi
15,1 56,1
12,9 58,8
8,8 60,7
22,3 50,7
29,1 46,9
15,9 51,9
1. Cpennee 3HaueHue Xj u yj 8.

Xy

m

2, =%)(y; -)

j=1

30657 [ v, -9)°

2. 2Xi i L = _
2, > 10, =Xy, = V)]
9. p=i2
Z(Xj - )_()2
-1
3. AXj u Ayj 10. Y =a+bX
4 Atu Ay Y (y, -9
82 — j=1
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5. Z(Axj)?u Z(Ayj)? X
s i34
12. S: = lml—zl
DS
-1
6. AXj-Ayj 13.52 = — S?
Z(Xj - )_()2
=
7. Xi?u 2

14. Aa=t(a, f=m—2)S,,
Ab =t(a, f=m-2)Sp

X. Kpurtepuu oueHnBaHus pe3yJibTaTOB 00yUeHHS:
Kpurtepun oneHuBanus pe3yibTaToB 00y4eHUs:

Heobxomumo pemmuTh 3ama4u 10 KaKI0M W3 MPOUICHHBIX TEM, KOTOPHIC OIEHUBAIOTCA TIO
naTubaIbHON mikane. Kaxkaas w3 3amad uMeeT 1enb HAXO0XACHUS MPOHJICHHON BETUYHHBI
CTaTHUCTUYECKOM 00paboTKH (METOJbl HAXOXAECHHUS BBHIOPOCOB MO TPHU-CUTMa KPHUTEPHIO,
I u t KpuTepusiM; HaXOXKJACHUE BOCIPOU3BOJIUMOCTH,
BHYTPHJIA0OPATOPHOW MPENM3UOHHOCTH, TMPABWIBHOCTH W T.JA.). B cllydae mpaBMIBHOTO
HaXOXKJIEHUS HCKOMOW BEJIUYMHBI CTYAEHT IMOJYy4aeT OLIEHKY «OTJIMYHO», €CJIH €CThb
HE3HAYMUTEIbHbIE MAaTEMaTUYECKHE OIMMOKH, TO BBICTABJISETCS OLIEHKA «Xopoiioy. B ciydae
HApYIICHUS JIOTUKA HaXOXKJICHUsS HUCKOMOW BeIMYMHBI paboTa OIEHUBAETCS OIEHKOM
«HEYAOBJIETBOPUTEIBHO» WM «YJOBIECTBOPUTEIIBHO», B 3aBUCUMOCTH OT JOMYILIEHHOMN

kpurepusim ['paGb6ca, Puiepa,

OLIMOKH PacyeToB.




2. BbInomHUTH TeOpeTudyeckue TECThl WM MPOWTH YCTHBIN 3a4eT MO PACCMOTPEHHBIM TEMaM.
OOBIYHO CTYOEHTHI MOJNYYAIOT TEOPETUYECKYI0 pabOTy B BHJE TECTOB WIM 3aJaHUN C
IOPOMYIIEHHBIM  OTBETOM, HEOOXOJUMBIM IO  CMBICAY  CJIOBOCOYETAaHHUEM  WJIU
HEOOXOUMOCTBIO PACKpbITh TEPMUH WM siBieHHE. KoIM4yecTBO 3ajaHMil KpaTHO IISATH.
Kputepuu BoicTaBnenust 6amios: BeinoiaHui 90-100% 3aganuii BEpHO — OLIEHKA «OTIMYHOY,
(75-89)% - omenka «xopoioy», (55-74)% - oleHKa «yTOBICTBOPHUTEIBHO», HIXKE 54% -
OLICHKA «HEYIOBJIETBOPUTEIHHOY

3. TlpomepsieTcs HanM4YMe JEKIUI Y CTYJCHTOB 10 BCEM MPOMICHHBIM TeMaM. B ciydae Hamuaus
100% nexkuuii Mo MPOWIEHHOMY MaTepually CTyAeHT moiiydaeT 20 0OayuioB, a B ciay4yaeT
OTCYTCTBUSI WJIM HEHAJUIEKAIIETO COCTOSIHUS ATUX JIEKUUHI (HEMOJHbIE, IPONYLIEHBI TEMbI
WIK €CThb OLIMOKH) 3TOT MYHKT OLEHKHU BO3Bpalaercs Ha A0paboTky. MTorosblii 3auer
IPUHUMAETCS TOJBKO B Cllydyae HAJIMYMS BCETO JIEKIIMOHHOIO MaTepuaa.

4. JlonomHuUTeNbHbIE 0alibl CTYACHTHI MOT'YT IMOJIYYUTh 32 pabOTy HA MPAKTUYECKOM 3aHSITHH,
pellIeHus 3314 y IOCKU.

[Io pe3ympraTaM MpoJETaHHON B TEYEHHE ceMmecTpa paboOThl BBICTPAUBACTCS
PaHXXUpPOBAaHHBIK PEUTUHI BCEW TIpPYyNINbl, YTO SIBJISETCS OCHOBAHHWEM JUISl BbICTaBJICHUS
COOTBETCTBYIOIIEH OLICHKH:

1. omeHKa «HEYJIOBJIETBOPUTEJIHLHO» CTABUTCA 3a (QparMeHTapHOE 3HAHHE
npeaMeTa, OTCYTCTBHE YMEHUW M HaBBIKOB MPUMEHEHHS METOAOB M MOJIXOJO0B H3ydaeMoil
JTVICIUTUTMHBI TIPY PEIICHUH Y4eOHbIX 3amad - MeHee 50% OoT MakcMMallbHOTO 0ajuia 3a IMOJHOE
BBITNIOJTHEHHE BCEX KPUTEPHUEB.

2.  OueHkKa «yJIO0BJIETBOPUTEJIBHO» - HECHCTEMATU3UPOBAHHBIC 3HAHUS TPEIMETA,
YacTUYHO c(hOpMHpPOBAHHBIC YMEHHS M HABBIKM MPUMEHEHHS] METOJOB U IMOAXO0JI0B M3y4aeMOil
JTVICIUTUTMHBL TIPU PEIICHUH YUeOHBIX 3a/1a4 — OT 5 10 65%0T MakcuMalIbHOTO 0ajia 3a IMOJHOE
BBITMIOJTHEHHE BCEX KPUTEPHEB.

3. OuneHka «Xopouio» -B IeJoM, cpOpMHUPOBaHHBIE, HO COAEpKAIINE OTICIbHBIC
mpoOesbl 3HaHUs MpeiIMeTa, YMEHUE MPUMEHITh METOABl U MOAXO0JIbl U3y4aeMOW TUCIUTIIHHBI
NIPY PElICHUH 3a/1a4 M JJOCTATOYHOE BJIAJICHHE TEOPETUIECKUM MaTepuaioM - oT 6610 85%ort
MaKCHUMaJIbHOTO 0ajuia 3a IMOJHOE BHIMOJIHEHUE BCEX KPUTEPUEB.

4.  OuneHka «OTJIHYHO» -CQPOPMHUPOBAHHBIE U CHCTEMaTU3MPOBAHHBIC 3HAHUS
npeamera, chOpMUPOBAHHbIE YMEHUS U HaBBIKM MPUMEHEHUSI METOJIOB U MOJX0JI0B U3y4yaeMoi
JTUCHUTUTMHBL TP  PEHICHWH Yy4eOHBIX W TpakThdeckux 3amad — or 86 mo 100%ot
MaKCHUMaJIbHOTO 6ajlia 3a MOJIHOE BHIMOJIHEHUE BCEX KPUTEPHUEB.

Pa3zpadoruuk:

K.X.H., JIOICHT bucukamo A.JI.

IIporpamMma coctaBneHa B cooTBeTcTBUHU c¢ TpeboBanusmu OI'OC BO mo HampaBieHHIO
noarorosku 04.03.01 Xwumus.

[IporpamMma paccMoTpeHa Ha 3aceiaHnu KadeIpsl aHATUTHIECKON XUMHH
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1.0.3aB. Kadeapoit Jo1I. Q Qf\ %\Mf Buiemc AWM.

Hacmoswas npocpamma, ne modcem Ovbimb 80cnpouzeedena Hu 8 Kakou ¢hopme 0Oe3

npeosapumenbHo20 NUCbMEHHO20 paspeueHus Kagheopvl-paspadbomyuxa npozpammol.



