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9. Uenu n 3apayum y4e6HON AUCLUNIIUHDI:

Lenb: dbopmnpoBaHme 3HaHMN MO XEMOMETPUKE, HEOOXOANUMbIX ANs MOAENUPOBAHUS
MHOTFOMEPHbIX (MHOrOQaKkTOPHbIX) (PU3UKO-XUMUYECKMX NPOLIECCOB N SBIIEHUNA NyTEM
NPUMEHEHNSA MPOEKLMOHHbIX MaTeMaTUYeCcKux MeToOOB, MO3BONMAKLWMUX BblAENATb B
BonblWMX MaccuBax LaHHbIX CKPbITble (NaTeHTHble) NMepeMEHHbIe U aHann3npoBaTb
CBSA3U, CyLLeCTBYOLME B N3y4aeMOn cucTeMe.

3agaun:

1. oBnagetb cnocobamm  3PEKTMBHOrO  U3BNEYEHUs  mHdopmaumm 13
9KCNepuMeHTasrnbHbIX [daHHbIX ANd  nepexoga Ha HOBbIM  YPOBEHb MOHUMAaHUS
XUMUYECKNX npoLeccos n cuUcTeM, YUYMTbIBAOLLMN MEXKOMMOHEHTHbIE
(MexxdrakTopHblEe) B3aMOAENCTBUS;

2. oBnageTb MaTeMaTU4eCcKMmMun anropuTMaMmm MHOrOMEPHOro aHann3a NnpUMeHNTENbHO
K peLleHnto 3agay aHanmTn4eckon XMMmuu.

10. MecTto y4yebHOM AaucuunnuHbl B cTpyktype OOI: (6s50k 61, 6aszoeass unu
gapuamuseHasi Yacmb, K Komopol omHocumcsi ducuyurniuHa;, mpebosaHusi K 8X00HbIM
3HaHUSIM, YMEHUSIM U HaebikaM; OUCUUMIUHbI, Of1s1 Komopbkix OaHHas oucyurnsiuHa
saenssemcs npedwecmeayrowed)

61.B. BapnaTtueHas yacTtb.

TpeboBaHMsi K BXOAHbIM 3HAHUAM, YMEHUSIM U HaBblkaM: 06a3oBble 3HaHUSA
dyHOaMeHTanbHbIX pasgenoB OU3nKK, PU3NYECcKon U aHannMTUYeckon XMMUN, HaBbIKK
npakTnyeckon paboTbl B obnactu U3MKM U XUMUW, BrageHMe MaTemMaTUyecKum
annapaToMm U OCHOBaMu MHAOPMATMKN B 00beMe, HEODXOANMMOM AS1s1 OCBOEHUS TEOPUN
BEPOATHOCTEN, MaTeMaTU4YEeCKOW  CTaTUCTUKW, MHOFOMEPHbLIX MaTeMaTUYeCKUX
MeTO[0B.

,D,I/ICLI,I/II'IJ'II/IHbI, Ona  KOTOpbIX AdaHHaAa AOUCUUNIIMHa 4ABldeTcA I'Ipe,D,UJeCTBy}OLLI,eIZZ
XuMmnyeckme MeToabl aHanms3a B KPUMUHAIMNCTUKe, OKoaHanuTM4yeckasi XMMmus,
KOMI'IbPOTeprIe TEXHOJ10I'MN B HAyKe n 06pasoBaH|/||/|.

11. MnaHupyemble pe3ynbTaTbl O00y4YeHUs no AucuunnuHe/moaysnio (3HaHUA,
YMEHUA, HaBblk1), COOTHECEHHble C MMaHUpyeMbiMU pe3yribTaTaMu OCBOEHMUS
obpasoBaTenbHOW NporpaMmmMbl (KOMMNETEHUUS MU BbIMYCKHUKOB):

KomneTteHuus MnaHnpyemble pesynbTaTbl 00y4eHus
Koa HassaHune

OrlK-2 | Bnapgenue 3HaTb:
COBPEMEHHbIMM OCHOBHble MaTemMaTu4eckne oyHKLmMK,
KOMMbIOTEPHbIMMU NCnonb3yeMble B KOMMbOTEPHbLIX NporpaMmmax
TEXHONOorMsaMun MaTeMaTUYECKNX U CTAaTUCTUYECKUX METOA0B
nnaHMpoBaHUK NpUMEeHUTENbHO K 06paboTke pe3ynbTaToB OU3NKO-
nccnegoBaHumn, XUMUNYECKOrO 3KCNEPUMEHTA;
nonyyeHue n | ymeTb:
obpaboTka COCTaBMATb U NPUMEHATb MaTeMaTnyeckme
pe3ynbTatoB Hay4HbIX | anropuTMbl MHOTOMEPHOIO aHanM3a B OCHOBHbIX
9KCMNEPUMEHTOB, COOpP, | KOMMbIOTEPHBLIX MPOrpaMmax MaTemMaTU4eCKmX n
obpaboTka, XpaHeHue, | CTaTUCTUYECKNX METOLOB ANSA peLleHns 3agav
npeacraBneHus B | aHANMTUYECKON XUMUK, B TOM YnCIE B
nepegaye Hay4YHOW | COOTBETCTBUN C TEMOW MarncTepcKon guccepraumm;
NHpopmaumm BnageTb:




TeopeTUYeCKMMM OCHOBaAMU U KOMIMbIOTEPHbBIMN
nporpaMmmamMn MatemMaTU4eckux, CTaTUCTUYECKNX U
OpYrnx MeTofoB, OCHOBAHHbLIX Ha hopManbHON
norvike, 4nst NOCTPOEeHUs unm otéopa onTUMasbHbIX
YCITOBWUI 3KCNEepUMeHTa, B TOM 4ucrie B
COOTBETCTBUM C TEMOM MarncTepckon guccepraumu.

MK-3 [[OTOBHOCTb 3HaTb:
MCcnonb3oBaTb OCHOBHbI€ METPOSIOrNYECKME acneKTbl BbIMOSTHEHNSA
COBPEMEHHYIO PU3NKO-XMMNYECKOTO SKCNEPUMEHTA;
annapartypy npu | ymeTb:
npoBeaeHMN  Hay4HbIX | obecneynTb egUHCTBO U3MEPEHUI N OLEHUTb
ncecnenoBaHum nokasaresiu TOMHOCTU onpedeneHns 3Ha4YeHnn

n3mMepsieMor BENUYMHBLI NPU BbIMNOMHEHWM
nccrneaoBaHnin No TeMe MarmMcTepckon
anccepTtaumm;

BNnageThb:

OCHOBHbIMW NpuemMamMm rpagynpoBKu, 0BHapYKeHWs
n 06paboTKM cUrHanoB, a TakKe OLEHKN
MEeTPOSIOrMYECKNX XapaKTEPUCTUK CPeacTB
N3MEpPEHUS.

12. O6bem AUCUUNSIVHBbI
y4eOHbIM NnaHom — 4 /144

B 3a4YeTHbIX eauHuuax/4acax B COOTBETCTBUM C

dopma NpoMeXyTOHYHON aTTecTauuu(3avem/sk3ameH) 3a4eT C OLLEHKOMN.

13. Bugbl y4ye6Hon paboThbl

TpygoemkocTb (Yachbl)
- Mo cemecTpam
Bug yyebHon pabothbl Bcero No
3 cemecTp
cemecTpa

AyanTopHbIe 3aHATUA 54 54
B TOM Yucne: nekunmn 18 18
npakTu4eckme - -
nabopaTopHble 36 36
CamocTtosiTenbHas paborta 90 90
dopma NpomMexyTo4HOM aTTecTaumm
(3a4em — 0 yac. / 3k3amMeH — 3avet 0
__4ac.)

WToro: 144 144

13.1 CopepxxaHne AUCLMUNIUH

bl

Ne HanmeHoBaHue pasgena
CogepxaHue pasgena gucumnivHbl
n/n ONCUUNNWHBI
1. Nlekuun
1.1 | BeegeHue. lMpegMeT XeMOMETPUKMN.
DUINKO-XNMUNYECKNIA
SKcnepuMeHT Kak npouecc nonyvyeHns nHopmaumm o PuUsnko-
1.2 | aKCnepuMeHT Kak npouecc .
XMMUYECKOWN cuUcTeme.
nonyvyeHus MHgopmauunm
OcHoBbI MaTeMaTU4EeCKOM OCHOBHbIe 3aKOHbI TEOPUM BEPOSATHOCTEN. HOpMarnbHbIA 3aKoH
1.3 | CTATUCTVKM MPUMEHNTENBHO K | pacnpeseneHns cny4yanHbIX BenuunH. CTaTtucTuka manbix
’ PUINKO-XUMUYECKOMY Bbloopok. CpaBHeHMe ancnepcuii. CpaBHeEHME CpeaHuX
9KCMEPUMEHTY. 3Ha4YeHW ABYX BbIBOPOYHbLIX COBOKYMHOCTEN.
14 OcHoBbI KOPPENALMNOHHOMO U KoadhpmumneHT Koppensaumm, oueHka 3Ha4MMOCTH.
) perpeccruoHHOro aHanuaa. PerpeccuoHHbIn aHanus. [loBeputesibHble rpaHnLbl JIMHUK




perpeccun. PacyeTt 3HauyeHuIn JOBEPUTENBHOIO UHTEpPBana
He3aBUCMMOW NepeMeHHOM MO AaHHbIM PEerpecCcMoHHOM
3aBMCMMOCTU. 3HAYUMOCTb KO3(hDULIMEHTOB perpeccuu.

MnaHnpoBaHne 3KCNeEPUMEHTOB NMpPY MHOTOaKTOPHOM
AMCNepPCUOHHOM aHanu3e. MNonHoGNoYHbIe Y HEMOMHOGOYHbIE
cxembl. JlTaTuHCKMe KBagpaTbl U KyObl. [MnepnatuHckme
KBagpaTbl. QneMeHTbl KOMBUHATOPVIKM

1.5 | McnepCroHHbIN aHanms.

MHoroaKkTopHble 3KCNEePUMEHTbI. [TocTaHoBKa, MHTeprpeTauus

MeToabl NOCTaHOBKN U
pe3ynbTaToB. l'lnaHleOBaHme N peanun3auusa onbIToB.

WHTepnpeTauumn
1.6 Pangomusauua onbitoB. MaTemaTuyeckas mogenb, nonyyeHve
MHOroakTopHOro
1 OLEeHKa napameTpoB, NPOBepKa aAeKBaTHOCTU
3KCnepMMeHTa. N
MaTeMaTU4eCKOM MOAenNw.
O6HapyxeHue curHanos un ynpasneHne. OGHapyxeHune
curHana. OTHoweHue curHan/wym. TOYHOCTb Npeaenos
O6HapyxeHue u paspeLueHue
1.7 OoBHapyXeHus. YBenmyeHne OTHOLEHNS CurHan/wym.
aHanMTU4eCKMX CUrHamnoB.
O6paboTka curHanoB. Pa3pelueHne aHanmMTM4eCcKUx CUrHarnos.
OnpepgeneHune CrnoXxHOCTU curHanoB. BuayanbHoe HabnwgeHme.
2. JlTabopaTopHble paboThbl
21 | Tema Nei Pe3ynbTtat XMn4eckoro aHanmnsaa kak criyqyanHasi BenuumHa.
' - 3akoH HopMarnbHOro pacnpegeneHust criyYanHbliX BENUYUH
2.2 | Tema Ne2 Crartuctuka manbix Bbibopok. PacnpegeneHne CtblofgeHTa
BbibpakoBka pe3ynbTaToB XMMU4eckoro aHanunsa. CpaBHeHne
2.3 | Tema Ne3 OBYX HE3aBMCUMMbIX BbIDOPOK: CpaBHEHWE ONCTNEPCUN,

cpaBHeHue cpeaHux. Kputepum cpaBHeHus!

13.2 Tembl (paszgenbl) AUCLUUNIUHBLI U BUAbI 3aHATUN

Ne Bugbl 3aHaTMIA (YacoB)
HaumeHoBaHwue pasgena
n/ MpakTnuye CamocTosTe
ANCUUNNNHBI Jlekuun JlaGopatopHkle Bcero

n ckue nbHas paboTa

1 | BeBegenue 1 0 0 0 1
DU3NKO-XMMNYECKUI

2 | 3KCNEepUMEHT KakK rnpouecc 2 0 6 10 18
nony4eHns MHgopmauunm
OcHoOBbI MaTeMaTN4ECKON

3 | CTaTUCTMKM NPUMEHUTENBHO K 3 0 6 16 o5
PU3NKO-XUMUYECKOMY
3KCMEPUMEHTY.

4 OCHOBbI KOPPENALNOHHOIO 1 3 0 6 16 o5
pErpeccuoHHOro aHanumaa.
JuncnepcuoHHbIi aHanus. 3 0 6 16 25
MeToabl NOCTaHOBKU U

6 | “HTEpnpeTauum 3 0 6 16 o5
MHOropakTopHOro
3KCNepuMeHTa.

7 O6GHapyxeHune n paspeLueHune 3 0 6 16 o5
aHanUTU4eCKMX CUrHanos.

UToro: 18 0 36 90 144

14. MeTogn4yeckune ykasaHma Ans ody4arowmxca Nno 0CBOEHUIO AUCLUMNIIUHDI
(pekomeHOayuu 0by4arouuMcsi o 0C80EHUK0 duCyUNIUHbI: paboma ¢ KOHCrnekmamu nexkyud,
rpe3eHmMayUOHHbIM MamepuasioM, 8bINONTHEHUE npakmuyYeckux 3adaHuli, mecmos, 3adaHull mekyweul
ammecmauuu u m.o.)

15. lNepe4yeHb OCHOBHOM U AOMNOSIHUTENILHOW NUTEpaTypbl, PECYPCOB UHTEPHET,
HeoOXoaMMbIX ANsi OCBOEHUS AUCLUMUMNIMUHBLI (Criucok numepamypbl 0GopMasemcs 6
coomeemcmeuu ¢ mpebosaHusimu FOCT u ucrionb3yemcsi obwiast ckeo3Hasi Hymepauyusi 0r1s1 ecex sudoe
UCMOYHUKO8)

a) OCHOBHas nuTeparypa:

Ne

MNcTouYHMK
n/n




AHanumudeckasi xumusi:e 3 m./ nod.ped. J1.H. Mockeura. — T.3: Xumuyeckuli aHanu3. — M., 2010. —
368 c.

CmaeyHosa A.H.Memo0dsI Mamemamuyeckol cmamucmuku 8 aHanumudeckou xumuu /
A.H.CmaeyHosa, O.M. Kapriykosa. — Yueb. nocobue. — Pocmos H/[: ®eHukc, 2012. — 346 c.

©0) pononHUTenbHasa nuTeparypa:

Ne NcTouHmK

n/n

3 Cucmemamuydeckue u criydaliHble noepewHocmu xumudeckoao aHanusa / M.C. YepHoebsHy [ped]
— M .: AkademkHuea, 2004. — 156 c., un.

4 ypmaH B.E. Teopusi geposimHocmeli u MamemMamu4yeckas cmamucmuka / B.E. mypmaH. — M. :
Bbicw. wk., 2010. — 478 c.

5 Hépgbpens K. Cmamucmuka 6 aHanumu4veckol xumuu / K. Jepgens. — M. : Mup, 1994. — 267 c.

6 Yapeikos A.K. Mamemamuueckasi o6pabomka pe3yribmamoeg xumudyeckoao aHanu3a / A.K.
Yapbikos. — J1. : Xumus, 1984. — 165 c.

7 Benmuenb E.C. Teopusi eepossimHocmeti / E.C. Benmuenb. — M. : Bbicw. wk., 1998. — 575 c.

8 OcHosbl aHanumu4yeckol xumuu : 8 2-x KH. / FO.A. Sonmomos [u dp.]. — M., 1999. — KH. 1 : Obwue

goripockl. — C. 21-57.

BepwuHuH B.Y. lMnaHupoeaHue u Mamemamuyeckasi 06pabomka pe3yibmamos XUMU4ecKko20

9 akcnepumeHma / B.U. BepuwiuHuH. — Omck : OmIY, 2005. — 263 c.
10 %%pad) M.A. Xemomempuka / M.A. WWapag, 4.J71. nmaH, 6.P. Kosanbcku. — J1. : Xumusi, 1989. —
C.

11 AxHazaposa C.J1. MemodbI onmumu3ayuu aKkcrnepumeHma 8 xumudeckol mexHonoauu / C.J1.
AxHa3zaposa, B.B. Kaghapos. — M. : Bboicwi. wk., 1985. — 327 c.

12 Adnep KO.I. lMnaHuposaHue 3KkcriepuMmeHma rpu rnoucke onmumaribHbix ycrosul/ FO.[1.Adnep,
E.B.Mapkosa, FO.B.lpaHosckuli— M. : Hayka, 1976. — 279 c.

13 lukyna H.T. Memponoeu4yeckoe obecriedeHue U KOHMPOIrib Ka4ecmea XUMU4YecKo2o aHanusa /
H.I. MNukyna, A.A. bakubaes, I.b. CnenyeHko — Tomck: TI1Y, 2012. - 216 c. (YyebHoe nocobue)

14 Fapmaw A.B. Mempornoaudeckue ocHoebl aHanumuyeckod xumuu / H.M. CopokuHa, A.B. Napmaw

— Mockea: MI'Y um. M.B. JTomoHocosa, 2012. - 47 c. (YuyebHoe nocobue).

B) MHOPMALIMOHHBIE 3NEKTPOHHO-06pa3oBaTenbHble pecypcehl (ouumnanbHble peCypehbl MHTEPHET):

Ne n/n MCTOYHMK
8 http://www.anchem.ru/
9 http://www.chemweb.com

10 www.lib.vsu.ru/

11 http://www.chem.vsu.ru/sorbcr/

16. MNepeyeHb y4eOHO-MeTOAMYECKOro obecnevyeHusi ANA CaMOCTOATEsIbHOM

paboTbl (y4ebHo-memoduyeckue pekomeHdayuu, nocobus, 3a0ayHUKuU,
MemooOuYecKue yKasaHusi Mo BbIMOSIHEHUK MPaKmMuU4YecKux (KOHmMposbHbix) pabom u
ap.)

Ne n/n MCcTOYHMK

Eobpewosa O.B., lNapwuHa A.B. OcHogb! aHaru3a MHO20MEPHbIX OaHHbIX: Memodu4yecKkue
1 yKasaHusi K cemuHapckum 3aHsmusm / O.B. bobpeuwoesa, A.B.MapwuHa. - BopoHex: N130-eo BlY,
2009. - 25¢.

Eobpewosa O.B., NapwuHa A.B. OcHosb! xumudeckol Memposioauu U XeMOMemMpUKU:
2 memoduyecKue ykasaHusi K ceMuHapckum 3aHsmusiv / O.B. bobpewosa, A.B.lNapwiuHa. - BopoHex:
U3d-e0 BI'Y, 2007. - 15 c.

17. WUHdopmaumnoOHHbIE TEXHONOrMMU, UCNonb3yeMble ANA peanu3auuum y4yeOHOM
ANCuuniinHbl, BKn4Yasdas nporpamMmmMHoe obecnevyeHne wu VIH(t)OpMaLIMOHHO-
cnpaBoY4Hble CUCTEMBI (NPU HEOO6XOAMMOCTH):

- HOYTOYK;

- MynbTUMeaunrHbIN npoektop EPSON.

18. MaTepMaano-TeXHquCKoe obecneyeHune AncumnniunHbli:

(Npv ucnonb3oBaHMKM NabopaTopHOro 06opPyAOBaHUS YKa3biBaTb NOMHbIV NepeyeHb, Npu 6omnbLIomM
KonuuyecTBe 060pYAOBaHNA MOXHO BbIHECTM AaHHbIN pa3faen B NPUoXeHne Kk paboder nporpammve)
- HOYTOYK.



http://www.chem.vsu.ru/sorbcr/

19. ®oHA OLEeHO4YHbIX CpeacTB:
19.1. Mepe4yeHb KOMNETEHLUN C yKazaHUeM 3TanoB POPMMPOBAHMA U NNTaHUPYEMbIX
pe3ynbTaToB 00y4eHUs

MnaHnpyemble pesynbTaTbl 00y4eHus

OTanbl hopMupoBaHus

Koa m
nokasaTenu OOCTMXKEHUS 3aaHHOro | KomneTeHuuu (pasaenbl
cogepxaHue ( A A Wwm (pasn POC*
YPOBHS1 OCBOEHWSI KOMMETEHLMM (Tembl) QUCUUNAMHBI UK
KOMMeTeHU MM (cpeactBa
nocpeacTeom hoOpMUpPOBaHUS Moayns u ux
(vnn ee yacTn) _ % OLEHUBAHMS)
3HaHWIN, YMEHWU, HABbLIKOB) HanMeHOBaHue)
. DUBNKO-XNMNYECKNI
3HaTb:
3KCNEPUMEHT Kak
OCHOBHble MaTtemMaTunyeckmue
YHKUUK, NCNONb3yemble B rpoLiecc rofyHenms ~
KOMI'Ib}OTé HbIX MporpaMmmax MHQOPMALWK;  OCHOBI YeTHaA  onpoc,
P porp MaTemMaTU4eCcKon npakTu4eckme
MaTeMaTU4eCKMUX N CTaTUCTUYECKNX CTATUCTUKM Ne 1-3
OrK-2 METO/I0B NPUMEHUTENBHO K sapanmns N2 1-5.
Bnagenue obpaboTke pesynbTaToB PU3UKO- MPUMEHUTENBHO K
COBPEMEHHBLIMW | XMMUYECKOIo IKCNepuMeHTa (PM3NKO-XUMUIECKOMY
P P ) 3KCMEPUMEHTY.

KOMMbKTEPHbIMU

YMETb:
TEXHONOrMaMun
COCTaBMsATb U NPUMEHSTb
nnaHMpoBaHUN
o MaTemMaTu4ecKue anropuTmbl
WCCNEAOBAHWN, 1\ o oMepHOro aHansa B OCHOBHBIX KoppensunoHHbI
nony4eHue u P PP ; . | KoHTponbHas
KOMMbIOTEPHbIX MporpaMmmMmax aHanus; perpeccUoHHbIN
obpaboTka ’ _ | pabota Neft.
63VNILTATOR MaTeMaTUYECKUX N CTATUCTUYECKUNX aHanus; gucnepcuoHHbIN
P H;/ UHBIX METOO0B A1 peLLeHns 3aaaq aHanus.
y aHannTU4ecKom XMMUKN, B TOM Yucne
3KCMEePUMEHTOB, .
c6op B COOTBETCTBUN C TEMOW
’ MarmcTepckon guccepTaLuu.
obpaboTka, Bna eTb['D a prad
XpaHeHne, TeOp‘eTVIL.IeCKI/IMVI OCHOBaMu 7]
npeacTaeneHus P MeToabl MOCTAaHOBKUM W
KOMMbIOTEPHLIMM nporpamMmmamu
B nepenadye WHTepnpeTaunn
o MaTeMaTU4eCKUX, CTaTUCTUYECKUX WU
HayHHou OPYrMx MeTod0B, OCHOBaHHbIX Ha MHOrocbakTopHoro
nHopmaunm Py . ’ 3KCMEPUMEHTA; o
dopmarnbHo noruke, ans YCTHbIN onpoc.
oBHapyxeHue n
NOCTPOEHMS unm oTbopa
- | paspelueHue
onTMManbHbIX yCrnoBumn
aHannTU4ecKnx
3KCnepMMeHTa, B TOM u4ucfle B
o _ | curHanos.
COOTBETCTBMM C TEMOW MarncTepckom
anccepTauun.
DUINKO-XUMUYECKUI
3KCNEepUMeEHT Kak
- npovecc nony4YeHns 5
OCHOB.HbIe MeTpornornyeckme VH(OPMALWK;  OCHOBb YetHei — onpoc,
P MaTemMaTU4eCKon npakTuyeckme
K-3 acnekTbl BbINONHEHUST DU3UKO- CTATUCTURM samanns No 1-3
XUMUWYECKOro 3KCrepuMeHTa. A - '
FoTOBHOCTb NPUMEHUTENBHO K
ncnonb3oBaThb PU3NKO-XMMUYECKOMY
COBPEMEHHYHO 9KCMEPUMEHTY.
annapartypy npu DUBNKO-XUMUYECKNI
npoeeaeHnn yMeTb: 3KCNEPUMEHT Kak
Hay4YHbIX obecneynTb eqUHCTBO N3MEPEHWUI U npowecc nony4eHns 5
nccnenoBaHUM | OLEHUTb nokasaTenu TOYHOCTU MHpOpMaLUN;  OCHOBBI YCTHbIN  onpoc,
onpefeneHnsa sHayeHuin usmMepsemMon | MaTteMaTuyecKomn npakTnyeckmne
BEMWYMHbI NPU BbINONTHEHWM CTaTUCTUKK 3apgaHusa Ne 1-3,
nccrnegoBaHuii No Teme NPUMEHUTENbHO K

MarncTepckon gncceprauuu.

HPU3NKO-XMMUYECKOMY
3KCMEPUMEHTY.




BnageTh:

OCHOBHbLIMW MpuemMamMmn rpagympoBku, | OBHapyxeHue "

oOHapyxeHus n 00paboTkn | paspelueHue YCTHbIiA OMPOC.
CUrHarnos, a Takke OLIEHKM | aHanUTUYeCcKux

MEeTPONOrMYeCKnNX XapaKTepPUCTUK | CUrHAmoB.

cpencTB USMepeHus.

NMpomexyTo4yHas aTrectauus Komnnekt KUM

19.2 OnucaHue KpUTEepUEB U LLKaNbl OLEHUBaHUA KOMNETEeHUUN (pe3ynbTaTtoB 00y4YeHusn)
NpU NPOMEXYTOYHOM aTTecTaumm

YpoBeHb
o cchopmmpoBaHHocTH| LLkana oueHok
KpuTepun oueHnBaHUS KOMNETEHLUI N
KOMNeTeHLMN
Obyuatouinca B NonHON Mmepe Bnageet TeopeTU4ecKMMm MoBbIWEHHbIN OTtnnyHo
OCHOBaMM OUCLUNIIMHBI, CNOCOGEH MNMOCTPUPOBaTL OTBET YPOBEHb

npuMepamu, daktamu, AaHHLIMU HayYHbIX UCCRefoBaHUNM,
NPUMEHSITb TEOPETUYECKNE 3HAHNS OIS PELUEHMS MPaAKTUYECKNX
3aay, YTo COOTBETCTBYET MOSTHOMY OCBOEHWUIO KOMMNETEHLINIA.

O6yyvatowuiics BnageeT TeopeTUYecKMM OCHOBaMM ONCLUMMINHLI, | Ba3oBhblii ypoBeHb Xopouo
cnocobeH MNMnCcTpupoBaTb OTBET NpUMepamu, NPUMEHSITb
TeopeTnyeckne 3HaHWUA AN peLleHns NpakTUuYeckmx 3anau,
[0MyCcKaeT HeaHauuTerbHbIe OLMBKN, HETOYHOCTM, KOTOPbIe
1cnpasneHbl Nocne saMmevaHus npenogasartens, YTo
COOTBETCTBYET He JOCTATOYHO MOMHOMY OCBOEHWIO KOMNETEHLIVA.

OTBET Ha KOHTPONBbHO-U3MEPUTENBHBIV MaTepunan HenomnHbIn, 6e3 Moporosbin YnosneTsopu-
o6ocHoBaHWI, 06bACHEHMI. [JleMOHCTPUpPYeT YaCTUYHbIE 3HAHNS YpOBEHb TernbHO
y4yebHOro marepuana, 3Ha4uTenbHble 3aTPygHEHMS B BONPOcax
peLueHns NpakTUYeckux 3agad, YTo NokasbliBaeT He4oCTaTouHoe
BnageHne komneteHumamm. OWmnBKM yCTpaHaTCa no
AOMNOMHUTENBbHBIM BONpOCaM npenogasaTens

OTBET Ha KOHTPOMBbHO-U3MEPUTENbHbIA hparMeHTapHbIN. - HeynosneTsopu-
O6yyaowuincs 4eMOHCTPUPYET HeCUCTEMaTUYECKNE, OTPLIBOYHLIE TeNbHO
3HaHUWSA, JonyckaeT rpybble, NpyHLMNManbHble owWnbKM, KOTopkle
He yCTpaHeHbl Nocne AOMOMHUTENbHBIX HABOAALLMX BONPOCOB, YTO
COOTBETCTBYET HE OCBOEHUIO KOMMETEHLUUN.

19.3 TunoBble KOHTPONbHbIE 3aJaHUA WIIM WHble MaTepuanbl, Heob6xoaumble AOns
OLEHKU 3HaHWKN, YMEHWUM, HaBbLIKOB U (MNU) onbiTa AEATENbLHOCTU, XapaKTepusylowue
3aTanbl (POPMUPOBAHMA KOMMNETEHUMM B npouecce OCBOEHUA obpasoBaTernbHOU
nporpaMmmbl

19.3.1 NMepeyeHb BONPOCOB K 3a4eTy:

1. Tlpeametr xemomeTpukn. OBBEKT UCCNEOOBaHUSA KaK «YepHbIn  AWMK». DakTtopbl U
napameTpbl 3KCNepUMEHTA.

2. Cratuctnyeckasa mogens. MNpuHUMNbLI NNaHUPOBaHUA MHOTO(aKTOPHOIo SKCNePUMEHTA.

3. CnyyanHas owwnbka. Cucrtematmyeckas owwubka. Bugbl 1M MeTogbl ycTpaHeHus
CUCTEMATUYECKNX OLLIMOOK.

4. MorpewHocTtb. OTkNOHeHne. TovHocTb. MNMpaBunbHOCTL. Bocnpon3sBoanmocTsb.

5. CnyyanHas BenuuyumHa. [NoHsATME BEpPOATHOCTWU. HenpepbiBHbIE U AUCKPETHbIE CryvanHble
BENMYUHbI. [eHepanbHasi COBOKYNHOCTb. BbIGOpOYHasi COBOKYMHOCTb.

6. CnyyanHas BenuuunHa. [loHATME BEPOATHOCTW. 3akoHbl pacnpedeneHvus CryvyanHbIX
BenuyuH. [MapameTpbl (MaTemMaTudeckoe oOXxugaHue, Oucnepcus) 3akoHa pacnpegerneHuns
CNyYanHon BENUYUHbI.

7. CnyyanHas BenuuuHa. [loHATME BepOATHOCTW. HopmanbHbIM 3aKOH pacnpegeneHus
Maycca-Jlannaca.




8. Cratuctudeckune rmnotesbl. ANrTOPUTM NPOBEPKM CTATUCTMYECKON rmnoTesbl. Owunbku 1, 2
poaa.

9. Anroput™M npoBEPKU TUMNOTE3bl O NPUHAONEXHOCTU OBYX BbIOOPOK OAHOW reHeparibHon
COBOKYMHOCTW C NOMOLLbIO NapamMeTpuyeckux MeToaoB.

10. AnropuTM MNpOBEpPKM TMNOTE3bl O MPUHAONIEXHOCTU OBYX BblOOPOK OAHOW reHepanbHoWn
COBOKYMHOCTM C MOMOLLbI0 HenapameTpuyecknx MeToaoB.

11. KoppensumoHHbl aHanus. NNpuMeHeHre B aHanmUTUYeCcKon XMMUN.

12. Ycnoeusi NpMMEHEHNS KnacCUYeCKMUX aniroputMOB perpeccnoHHoro aHanusa. lNpumeHeHne
B @HaNMTUYECKON XUMUW.

13. YcnoBusi npMMeHeHnsa AMCNEePCUOHHOrO aHanmaa. lNpMmeHeHne B aHannTUYeCcKom XMMnmn.
14. YcnoBus n OCHOBHblE MPUHUUMNBI MPUMEHEHUS] HeNnapamMeTpUYecKnx mMeToaoB 0bpaboTkm
AaHHbIX.

19.3.2 NMNepeyeHb NpakTUYECKUX 3aQaHUN:

MpakTu4yeckoe 3agaHue Ne1.

MpyumeHeHWe HoOpManbHOrO 3akoHa pacnpegeneHna AOns  aHanusa npeacTaBUTENbHOM
BbIOOpPKM.

MpakTu4yeckoe 3agaHue Ne2,

AHann3 wmanon BblIGOpKM Ha npumMepe pes3ynbTaToB MNOTEHUMOMETPUYECKOTO aHanusa
pacTBOpPOB aMMUHOKUCHOT.

MpakTu4yeckoe 3agaHue Ne3.

lNpoBepka CTAaTUCTUYECKUX FMNOTE3 O pPaBEHCTBE MaTeMaTUYeCKUX OXMAAHUW M Oucrnepcum
CNyYalHbIX BEMWYMH Ha npumMepe pesyrbTaToB NOTEHLMOMETPUYECKOro aHanmsa pacTBOPOB
aMWHOKMCIOT.

19.3.3 KomnneKT 3agaHui AnNA KOHTPONbHbIX paborT:
KomnnekT 3agaHui Ansa KOHTponbHoW pa6oTbl Ne1i

Bbunet 1

1. CnyyanHaa owwnbka. Cuctematmyeckast owmbka. lNMorpewHoctb. OTKNOHEHne. TO4YHOCTb.
MpaBuneHOCTb. Bocnpon3sogmMmocTb.

2. ®aktopbl B XEMOMETPMYECKOM aHanm3e, napameTpbl B XEeMOMETPUYECKOM aHanuae.
ANropvT™M KOppensiLMOHHOro aHanmaa.

Bunet 2

1. CnyyanHasa BenuyuHa. [eHepanbHasi COBOKYMHOCTb. HopManbHbIN 3aKkOoH pacnpeneneHus
cnyyamHonm BenuuuHbl. Oducnepcus. MatemaTtudeckoe oxungaHue. CpegHekBagpaTuyeckoe
OTKITOHEHME.

2. GakTopbl B XEMOMETPUYECKOM aHanmse, napameTpbl B XEMOMETPUYECKOM aHanmse.
YcnoBus NpMMEHEHUS KNacCU4eCcKnX anroputMoB perpeccMOHHOro aHanuaa.

Bunet 3

3. CniyyariHas owwmbka. CuctemaTtudeckass owmbka. [NorpelwHocTb. OTKOHEHME. TOYHOCTb.
MpaBuneHOCTb. Bocnpon3sogmMmocTb.

4. ®aKkTopbl B XEMOMETPUYECKOM aHanuse, napameTpbl B XEMOMETPUYECKOM aHanmse.
Anroput™M  0QHOMAKTOPHOrO  PErpeccMoOHHOrO0  aHanu3a Ans  OpTOroHambHbIX  CXEM
JKCMepuMeHTa.

Bunet 4

1. CnyyanHas BenuuunHa. 'eHepanbHasi COBOKYNHOCTb. HOpManbHbI 3aKkOH pacnpeneneHus
cnyvariHom BenuuuHbl. [Oucnepcusa. Matematunyeckoe oxugaHue. CpegHekBagpaTudeckoe
OTKIOHEHMe.

2. dakTopbl B XEMOMETPUYECKOM aHanuae, napameTpbl B XeMOMETPUYECKOM aHanumae.

Bbunet 5



1. CnyyanHasa owwnbka. Cuctematmyeckas owmbka. [NorpewHocTb. OTknoHeHne. TOYHOCTb.
lMNpaBuneHoCTL. Bocnpon3sogmMmocTb.

2. ®akTopbl B XEMOMETPMYECKOM aHanuM3e, napameTpbl B XEeMOMETPUYECKOM aHanuae.
ANroput™M  MHOTO(HaKTOPHOrO  PErpecCMOHHOr0  aHanusa Ang  OpPTOroHasnbHbIX — CXEM
JKCMnepuMeHTa.

BuneTt 6

1. CnyyanHasa BenuuuHa. [eHepanbHasi COBOKYMHOCTb. HopmarnbHbIN 3aKkoH pacnpeneneHus
cnyyamHonm BenunuuHbl. Oducnepcms. MatemaTtudeckoe oxugaHue. CpepHekBagpaTudeckoe
OTKITOHEHME.

2. GakTopbl B XEMOMETPUYECKOM aHanmse, napameTpbl B XeMOMETPUYECKOM aHanmse.
ARNropuT™M KoppensiLMOHHOro aHanumaa.

19.4. MeToanyeckne martepmanbl, onpegensiolwue npoueaypbl OUEHUBAHMA 3HaHUW,
YMEHUW, HaBbIKOB U (MNM) onbiTa AeATeNbHOCTU, XapaKTepusywwmx 3Tanbl
thopMupoBaHUA KOMNEeTEHLUN

OueHka 3HaHWMA, YMEHWA W HaBbIKOB, XapakTepuaywwasi 3Tanbl (OPMUPOBAHUA
KOMMETEHUUA B pamKax W3yvyeHUs OUCUMMIMMHBbI OCYLEeCTBNSAETCHS B Xode TeKywen u
NPOMEXYTOYHOM aTTecTaunii.

Tekywlaa atrectaumnsa npoBogMTCs B COOTBETCTBMM C onoxxeHnem O Tekyllen atTectauum
obyvatowmxca no nporpaMmmam Bbiclwero obpasoBaHus BOpPOHEXCKOro rocygapCTBEHHOro
yHMBepcuteTa. Tekylwasa atrectaumnsa npoBoaMTcs B hOpMe MUCbMEHHbIX paboT (KOHTPOSbHbIE
N NpakTnyeckune paboTtnbl). Kputepum oueHmBaHmsa NpuBeneHbl Bbille.

lMpomexyToyHas aTtTecTaums nNpoBOAMTCA B cOOTBeTCTBUM C  [lonoxeHnem o
NMPOMEXYTOYHOWN aTTecTaumm obyyaroLLmMxcsa No NporpaMMam BbiCLLEro o6pa3oBaHus.

KOHTpONbHO-M3MepuTenbHble MaTepuarbl MPOMEXYTOYHOW aTTecTauumn BKoYaT B cebs
npakTuyeckme 3agaHusi, MO3BOSISIOWNE OUEHUTb CTeneHb CAOPMUPOBAHHOCTU YMEHUN U
HaBblkOB. [lpy oOuUeHMBaHWM WCMNONb3YKOTCH KayeCTBEHHble LWKanbl OueHOK. Kputepun
OLleHMBaHWS NPUBELEHDI BbiLLE.



