MMWHOBPHAYKU POCCUU
®ENEPAITLHOE MOCYOAPCTBEHHOE BHOMKETHOE OBPA3SOBATEJIbHOE YYPEXKOEHUE
BbICLLUETO OBPA3OBAHUA

«BOPOHEXCKWA rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAKO
3aBeayrowmin kacdeapon
aHaNUTUYECKOM XMMUK
/o T.B. Ennceesa
26.04.2023 .

PABOYASA NPOrPAMMA YYEEHON OUCLUUNNUHBI
51.B.[1B.03.01 OCcHOBbI METPONMOTNU U XEMOMETPUKU

Kod u HaumeHogaHue ducyunuHbl 8 COOM8Eemcmaeuu ¢ y4ebHbIM n1aHoOM

. Koo n HanmeHoBaHue HanpaBleHuAa noaroToBkKku/cne4nanbHOCTHU:

04.04.01 Xumusa

. Mpodumnb noaroToBku/cneumnannsauma:

dusnyeckag xmmuga

o O AW

. Keanndmkaumsa BbinyckHuka: Maructp
. ®opma obyuyeHus: O4yHad

. Kacheppa, oTBevarowan 3a peanmsauuio gmcumnnuHbl: 1002 aHannTU4YecKkomn Xxmmmum

. CocTtaButenu nporpammsi: [NapuwvHa AHHa BanepbeBHa, a.X.H.

(OUO, yyeHasi cmeneHb, y4eHOe 38aHUeE)

. PekomeHpgoBaHa: Hay4yHo-meToanveckmn CoBeT XMMUYECKOro hakynbTeTa,

20.04.2023, npoTtokon Ne 4

(HaumeHoeaHue pekomeHOyrowel cmpykmypbi, ama, HOMep MPoMmMokora,

omMemKu o nNPoOIeHUU 8HOCSIMCS 8PYYHYH0)

. Y4yeOHbIN roa: 2024 / 2025 CewmecTp(bl): 3



9.lenu u 3agayn yuyebHOM AUCLUNIINHDI

Llenbto ocBoeHnst y4ebHOM ANCUUNIIMHBI SBISETCS:
— dopMuUpoBaHME  3HAHWUM MO  METPOSIoTUM WU XEMOMETPUKE, Heobxoaumbix  Ans
MOAENNPOBAHUA MHOFOMEpPHbIX (MHOrO(akTOPHbIX) OU3UNKO-XUMUYECKMX NPOLLECCOB N ABNEHUI
nyTeM MNPUMEHEHUS MNPOEKLMOHHbIX MaTeMaTU4yeCKnx METOAOB, MO3BOMAKWMUX BbIAENATH B
BonblIMX MaccmBax LaHHbIX CKpbiTble (NAaTeHTHble) NepeEMEHHble M aHanu3npoBaTb CBA3W,
CyLLleCcTBYyOLLNE B N3y4aemMoun cucTeme.

3agayn y4yebHOM ANCUMNANHDI:
— oBrnagetb cnocobamu 3(PEPEKTUBHONO M3BMNEYEHUS WHGOPMALUN U3 IKCMEPUMEHTANbHbIX
AaHHbIX ANA nepexoja Ha HOBbIM YPOBEHb MOHUMAaHUS XUMWYECKUX MPOLLECCOB U CUCTEM,
YYUTbIBaO NI MEXKOMMOHEHTHbIE (MeX(aKTOpHbIe) B3auMOaeNCTBUS;
— OBfagetb MareMaTU4yecKMmu anroputMamm MHOFOMEPHOro aHanu3a MNPUMEHUTENbHO K
peLeHnio 3agad prnsnyeckomn, HEOPraHMYEeCcKom XMMNN U aHaNMUTUYECKON XUMUN.

10. Mecto y4yebHOM AucumnnuHbl B cTpykType OOIl: (0b6s3amenbHasi yacmb unu yacmes,
opmupyemas ydacmHukamu obpasosameribHbIX OmHoweHuUl (eapuamusHasi) 6rioka b1, k komopol
omHocumcsi ducyunnuHa; mpebosaHusi K 8XOOHbIM 3HaHUSIM, YMEHUSIM U HaeblkaM; OucyunmuHbl, Ors
Komopbix OaHHas ducyunnuHa sensemcs rnpedwecmesyoweli))

B51.B. BapuatnsHas yacTb.

TpeboBaHUA K BXOAHbIM 3HAHUAM, YMEHUSIM U HaBblkaMm: 6a3oBble 3HaHUS (PyHOaMeHTarnbHbIX
pasgenoB OU3NKK, PU3NYECKOM U aHaNUTMYECKOM XUMWUWN, HaBbIKWM MPakTU4Yeckon paboTbl B
obnacTtn pu3nKn N XMM1un, BrnageHne mareMaTu4eckum annapaTtoMm M OCHOBaMu MHAOPMaTUKK
B o6beme, HE06XO0OMMOM AN OCBOEHUS TEOPUM BEPOATHOCTEN, MaTeMaTUYECKON CTaTUCTUKN,
MHOrOMEpPHbIX MaTeMaTU4YeCKNX METOAOB.

AvcumnnmHbl, AN KOTOPbIX AaHHas AMCUMNIIMHA SABNsieTCcs npeallecTBytollein: KomnbloTepHble
TEXHONnorMm B Hayke W oOpasoBaHun, MynbTUCEHCOPHbIE CUCTEMbI W  MEPCMNEKTUBHI
NpakTU4YecKoro npuMeHeHunsi, WHTennekTyanbHble CEHCOpPHble CUCTEMbl Ha OCHOBE
HaAHOCTPYKTYPUPOBaHHbIX MaTepnarnos.

11. MnaHupyeMble pe3ynbTaTbl 00y4YeHUs No AucuunnuHe/Mmoaynio (3HaHUA, YMeHus,
HaBbIK1), COOTHECEHHbIE C MIIAHUPYEMbIMU pe3yfibTaTaMu OCBOEHUsi o6pa3oBaTeNlbHON
nporpaMmbl (KOMMETEHLUSMM) U UHAMKaTOPaMU UX JOCTUXKEHUS:

Kog HaseaHune Kog(bl) WHamkaTop(bl) MnaHnpyembie pesynbTatbl 06y4eHus
KOMMeTeHUNN
MK - | CnocobeH MK-2.1 | CocTtaBnsieT obuwumn 3HaTb:
2 nnaHupoBaTb paboTy nnaH nccrnegoBaHus u OCHOBHblE MaTeMaTtnyeckme pyHKUNN,
1 BblOMpaTb AeTanbHble NMnaHbl ncnosb3yemble B KOMMbIOTEPHbIX

agekBaTHble MeTobl
peLleHns Hay4Ho-
ncernegoBaTenbCKnx
3agad B obnactu

OTAENbHbIX CTagni

nporpammax MaTeMaTU4eckux u
CTaTUCTUYECKMX METOAOB
NPUMeHUTENLHO K 0bpaboTke
pe3ynbTaToB PM3NKO-XMMNYECKOrO

dounamyeckom n AKCnepuMeHTa.
HeopraHM4yeckomn YMmeTb:
XMMUU COCTaBMATb M NPUMEHATb

MaTtemaTu4eckmne anropmTMmbl
MHOrOMEpPHOro aHanu3a B OCHOBHbIX
KOMMbIOTEPHBIX MpOorpaMmmax
MaTeMaTU4eCKUX U CTaTUCTUYECKNX
METOLOB Ans pelleHns 3agad
¢n3nYeckomn, HeopraHM4YeCKon XMMmMnN n
aHanMTU4YeCcKo XMMuK, B TOM YncCre B
COOTBETCTBUU C TEMOW MarmcTepckon
avccepTaumu.

Bnapetb:




TEOPETUYECKUMIN OCHOBaMU U
KOMMbIOTEPHBLIMW NMporpaMmamm
MaTemMaTU4eCKMX, CTaTUCTUHECKUX U
OpYrmx METOA0B, OCHOBaHHbIX Ha
dopmanbHoM noruke ans obpaboTku
pes3ynbTaToB OAHO- U MHOrohakTopHOro

HanpaBneHus pa3BuTmA
paboT 1 NepcneKkTmBbI
NpaKkTU4ecKoro
NPYMEHeHs
Nony4YeHHbIX
pe3ynbLTaToB

3KCNEPUMEHTA.
MK-2.2 | Bolibupaet 3HaTb:
3KCnepuMeHTarbHble U OCHOBHbIE METPOSIOTMYECKNe acnekTbl
pac4eTHo- BbINONTHEHNST (PU3MKO-XMMUNYECKOrO
TeopeTUYeckMe MeToabl | SKCNepuMeHTa C MPMMEHEHNEM MPUEMOB
peLLeHns MOCTaBMNEHHON | pensTuBM3aunn, paHaoMu3aunn.
3aga4u, ucxoas mn3 YmeTb:
MMEKLLINXCSA obecneunTb €4MHCTBO N3MEPEHNI U
MaTepuanbHbIX U OLEHUTb MoKasaTenn TOYHOCTH
BPEMEHHbIX PecypcoB onpegeneHvs 3HadeHnn namepsiemMon
BENMNYMHbI NPU BbINOMHEHWM
nccnegoBaHnin No TeEMe MarmcTepckom
auccepraumm.
Brnapetb:
OCHOBHbIMM NPUEMaMu rpagynpoBKHU,
0obHapyxeHns 1 06paboTkM curHanos, a
TaKke OLEHKN METPOSIOTMYECKNX
XapaKTePUCTUK METOAMK aHanNun3a.
MK — | CnocobeH Ha ocHoBe | MK -3.1 | CucremaTtunsnpyet 3HaTb:
3 KpUTUYECKOTO WHcopmaumto, cnocobbl nony4ennst Hcpopmauumn od
aHanu3a pesysnbTaToB Nony4YeHHyo B xoae nccrnegyemMon BenMYnHe NyTem
HNP n HNOKP HNP n HAOKP, 06paboTkn 1 rpachuyeckon BU3yanmsauum
OLEeHnBaTb aHanmaupyer ee ” pe3ynbTaTtoB (PU3NKO-XMMUYECKOTO
NnepcnekTmBbl UX COMOCTaBISET C 3KCMNEpPUMEHTA C MOMOLLbIO
NpPaKTU4YeCcKoro nuTepatypHbIMn CTaTUCTUYECKUX U MHOTOMEPHbIX
NPUMEHEHNS U AaHHbIMU MaTemMaTU4eCKUX METOLOB.
npoaomkeHnst padoT B YMeThb:
obnacTtu dunaundeckon BbIMOJTHATb NMPOBEPKY CTATUCTUYECKNX
1 HEOpPraHN4eCcKon rMNoTe3 NPUMEHUTESNBHO K aHanuay
XNMUK COOCTBEHHbIX 3KCNEPUMEHTarbHbIX
[OAHHbIX U COMOCTAaBIIEHUIO C
pesynbTatamu OpYrnx nccrenoBaHuin.
Bnapetb:
OCHOBHbLIMW NMpMeMamMm
KOPPENSILMOHHOr0, ANCNEPCUOHHOIO U
PErpeccMoHHOro aHanmsaa
NPUMEHUTENBHO K MHOro)akToOpHOMY
3KCMEPUMEHTY.
MK-3.2 | Onpegenser 3HaTb:
BO3MOXHbIE OCHOBHbI€ NPUHUMNbI U NOAXo4bl 4NN

BbinonHeHna HAP n HAOKP B obnactu
UN3NYECKON, HEOPraHNYECKON XMMUN U
aHanNUTU4YeCKON XMMUN, B TOM YnCre No
TeMe MarMcTepckon ancceprtaumm ¢
NPUMEHEHNEM MHOroaKT OpHOro
NNaHNPoBaHUsI SKCNIEPUMEHTA.

YMmeTb:

bopMynMpoBaTb CTaTUCTUHECKHN
060CHOBaHHbIE U MaTeMaTU4eCKU
[oKa3aHHble BbIBOAbI MO pe3ynbTatam
HWP n HUOKP no Teme marucrepckom
aucceprtaumm.

Bnagetb:

HaBblkaMy NpeacTaBneHns pe3yrbTaToB
HUP n HWOKP pnsa nybnukauum B
Hay4HbIX U3OaHMSX NO Teme
MarmcTepckon guccepraumm.




12. O6bemM gucuunnuHbl B 3a4eTHbIX eAuHMLAx/Yac. (8 coomgemcmeuu ¢ y4ebHbIM MaHoM) —
4144,

dopma NpoMeXyTOHYHOM aTTecTauumn (zaven/sxksameH) — 3a4€T C OL,EHKOWN.

13. TpyaoeMKocTb No Buaam y4yebHou paboTbl

TpynoemMKocTb
Bug yuebHon paboTbl Bcero Mo cemecTpam
3 cemecTp
AyanTopHbIe 3aHATUA 56 56
nekumun 18 18
B TOM 4umcne:
npakTnyeckune 38 38
CamocTosTenpHas pabora 88 88
B TOM YuMcne: KypcoBas pabora (NpoekT)
dopmMa NpoMEXYTOYHON arTecTaumm
(3k3amMeH — yac.)
Utoro: 144 144
13.1. CopepxaHne QUCLIMNIIUHDI
n/n Peanusauunsa
pasgena
HanmeHoBaHue OVCUMUNIMHDI C
CopeprkaHve pasgena gucLmninHbl
pasgena AuCLMNInHbI NMOMOLLLbHO
OHNanH-Kypca,
OYMK *
1. llekunn
Mpeamet xemomeTpukn. Grnamko-xmmmudecknin akcnepumeHTt | AYMK, Kypc:
Kak meTporormyeckas npoueaypa. Knaccudukaums mn OcHoBbI
O6wwe BoNpoCHI P boueayp ® L
11 METPONOrMM 1 oueHKa owmBOoK MPAMBIX M KOCBEHHBIX M3MEPEHWI. MEeTpOonornu u
' To4HOCTB, NPaBUNBHOCTL, BOCMPOM3BOAUMOCTb XEMOMETPUKM
XEMOMETPUIKM. N
namepenui. Npaeuna oKpyrneHnsa pesynbTaToB NPsIMbIX U (vsu.ru)
KOCBEHHbIX N3MEPEHWIA.
OcHoBbl OYMK, Kypc:
mMaTemMaTu4eckomn OCHOBHbIE 3aKOHbI TEOPUY BEPOATHOCTEN. HopManbHbIN OcHoBbI
12 CTaTUCTUKMN 3aKOH pacnpefeneHuns criydanmHblx BenmyuH. MNpumexHeHne MEeTpOonornn 1
' NPUMEHUTENBHO K 3akoHa [laycca-Jlannaca gnsa aHannsa npeacTaBUTENbHON XEMOMETPUKM
dum3mko-xmmmu4eckomy | Bblbopkn. CTaTucTKa MarbixX BbIBOPOK. (vsu.ru)
3KCNEPUMEHTY.
Cratnctnyeckume rmnoressbl. O6LLMIA anropuTM NPOBEPKU OYMK, Kypc:
Cratucrtuyeckune cTarucTmyeckon rmnoressl. [NpoBepka Tvna OcHoBbI
1.3 rmnoTesbl U anropuTmbl | pacnpenenexus. lNpoeepka BeIOOPKM HA Hann4me rpyobix MEeTponormm u
MX NPOBEPKN npomaxoB. CpaBHeHWe BbIGOPOYHbIX MAPaMeTPOB Kak XEMOMETPUKM
METOo[ UccreqoBaHus. (vsu.ru)
. OYMK, Kypc:
dakTopbl. [NapameTpbl. BBegeHve B KOPpENSLUMOHHbBIA U » BYRC.
OcHosBbI o OcHoBbI
perpeccuoHHbIn aHanuna. OueHka 3Ha4YMMoCTH
14 MHOroakToOpHOro MeTponormn _u
KoadhcpuumeHToB perpeccunn. OLeHka agekBaTHOCTH
aKcneprMeHTa. 9 XEMOMETPUKK
perpeccun. BeegeHve B AMCNEPCUOHHBIN aHanms. (vsu.ru)
OYMK, Kypc:
OOGHapyxeHue u PaHgomunsamns. Pensatuemaauus. Cnocobbl oLeHKn OCHOBB!
15 paspeLueHne npeaenos o6HapyXeHUs 1 onpeaeneHns TO4HOCTU MX METDONOMA 1
. p
aHannTU4eCcKnx oueHkn. MaTemartumyeckme npuembl yBeNmMUYeHms XEMOMET DKM
J p
CUrHanos. YYBCTBUTENBHOCTM rPagyMpoOBOYHON OYHKLMMN, (vsu.ru)
2. MpakTnyeckne 3aHATUSA
OYMK,  Kypc:
OkpyrneHne pesynbTaToB NPSMbIX U KOCBEHHbIX
OO6Lwme Bonpockl . OcHoBbI
n3MepeHnin Ha npumepe cobcTBeHHbIX pesynbTaTos HAP, —
21 MeTponornn n o o METpOonornn v
BbINOSTHAEMOWN B paMKax NoAroTOBKU MarncTepCcKon
XEMOMETPUKMN. XEMOMETPUKM
aunccepTaumu.
(vsu.ru)
20 OcHosbI AHanua npeacraBuTenbHOM BbIBOPKM Ha NpumMepe OYMK, Kypc:
' MaTeMaTn4eCcKomn pes3ynbTaTtoB NOTEHUNMOMETPUYECKOrO aHan1M3a pacTBopoB OcHoBbI
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CTaTUCTUKN
NMPUMEHUTENTBHO K

aMWHOKUCIOT.
AHanmMs3 manon BbIGOPKM HA NpuMepe COBCTBEHHbIX

MeTponormnm u
XEMOMETPUKU

PU3NKO-XMMUYECKOMY pesynbTtatoB HAP, BbinonHsemon B pamkax noaroToBKM (vsu.ru)
9KCMEPUMEHTY. MarncTepckon gncceprauuu.
MpoBepka BbIGOPKM Ha Hanu4ume rpydbix NPOMaxoB Ha OYMK, Kypc:
npumMepe cobcTBeHHbIX pe3dynbTatoB HUP, BbinonHsiemoli B | OcHOBBI
pamMkax NoAroTOBKM MarncTepckon agucceprauum. MeTponorum u
lMpoBepka CTaTUCTUYECKOW TMMNOTE3bl O COOTBETCTBUM TUNA | XEMOMETPUKU
Cratucrtuyeckume
23 FANOTE3b 1 ANMOPUTMBI pacnpegeneHns HopmManbHOMY Ha NpuMepe pesynbTaToB (vsu.ru)
UX NIPOBEPKIA NOTEHLUMOMETPUYECKOro aHann3a pacTBOPOB aMUHOKUCIIOT.
lMpoBepka CTaTUCTUYECKUX TMNOTES O PaBEHCTBE
MaTemMaTU4EeCKUX OXXMAaHUN 1 OANCNEPCUN CriydanmHbixX
BENNYMH Ha NpuMepe pe3ynbTaToB NOTEHLMOMETPUYECKOTO
aHarnu3a pacTBoOpOB aMUHOKUCIOT.
OueHka koppensauumn Mexay napamm OYMK, Kypc:
napameTpoB/pakTOpOB Ha NpUMepe COOCTBEHHBIX OcHoBbI
pesynbtatoB HAP, BbinonHsaemMon B pamkax noaroTOBKU MeTponornum u
MarncTepckon aucceptaumnu. XEMOMETPUKM
OcHoBbl lMocTpoeHue ogHO- U ABYXMEPHbIX rpagynpoBOYHbIX (vsu.ru)
2.4 MHOroakTopHOro 3aBMCUMOCTEN NO OPTOroHarnbHbLIM CXeMaM 3KCrepuMeHTa
3KCNepMMeHTa. Ha npumepe pesynbTaToB CrekTPOodOTOMETPUYECKOrO U
NOTEHUMOMETPUYECKOIo aHann3a pacTBOPOB aMUHOKUCIIOT.
MprmeHeHne ogHOMaKTOPHOro AMCNEPCUOHHOMO aHanmsa
0N OLleHKN BNUSAHUS BUAA ranoungHoro ankuna Ha cteneHb
nonnumepusauuu.
O6HapyxeHue un OueHka npeaenoB 0OHapY»KEHNA Ha OCHOBaAHUKN OOHO- U gﬁggu Kype:
o5 paspeLueHune ABYXMEPHbIX IPaflyMPOBOHHbIX 3aBMCAMOCTeN Ha Npuvepe | = " "=
aHanMTUYecKnx pe3ynbTaTtoB CNeKTPOHOTOMETPUYECKOTO U _p—xemowleT —
CWUrHanos. NOTEHLUMOMETPUYECKOIo aHann3a pacTBOPOB aMUHOKUCIIOT.

(vsu.ru)

* sanonHsemcs, ecnu omdenbHbie pasderns QUCUUMIUHbI U3y4atomcs ¢ IOMOWbI0 OHNaliH-kypca. B konoHke MpumeydaHue
Heobxo0uMo yKka3amb Ha3gaHue oHnalH-Kypca unu QYMK. B Opyaux cryqasx 6 s4eliku cmassimcsi npoYepKu.

13.2. Tembl (paspenbl) AUCUUNNUHBLI U BUAbI 3aHATUX

Ne
n/n

HanmeHoBaHWe TeMbI
(pasgena) gucumnmmHbl

Bugpl 3aHATUN (KONMMYECTBO YacoB)

Jlekumm MpakTnueckme | JlabopatopHblie

CamocTosaTenbHas
pabota

Bcero

O6wwme Bonpochl
MeTpOonornn u
XEMOMETPUKMN.

2 2 0 6

10

OcHoBbI MaTemMaTU4eCKON
CTaTUCTUKN
NMPUMEHUTESIbHO K

C*)VI3I/I KO-XMMU4eckomy
OKCNEepPpUMEHTY.

28

48

Cratucrtuyeckume
rMnoTesbl U anropuTMbl UX
NpOBEPKU

18

26

OcHoBbl
MHOrogakTopHOro
AKCNepuMeHTa.

30

50

O6HapyxeHue n
paspelleHne
aHanMUTUYECKMX CUrHaroB.

2 2 0 6

10

NToro:

18 38 0 88

144

14. MeTogu4yeckue yKasaHuA Ans o6y4arowmxcsa Nno OCBOEHUIO AUCLUNIIUHDbI
(pekomeHOayuu obydarouuMcs Mo 0C8OEHUK OUCUUMIIUHBI: yKa3aHue Haubosiee CrioxHbIx pa3desios, paboma c
KOHcriekmamu niekyud, rnpeseHmauyUuoHHbIM MamepuarioM, pekomMmeHoauuu o 8bINosIHEHUIO Kypcosol pabomsl, o
ope2aHusauuu camocmosimesibHol pabomsi no ucyuriuHe u op)
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15. TlMepeyeHb OCHOBHOW W AOMONIHUTENbLHOW nNUTepaTypbl, PECypPCOB WHTEPHET,

Heo6XxoaAMMbIX ANA OCBOEHUA OUCLUNITUHbI (CrUCOK lumepamypbl OGhOPMIISEMcsl 8 coomeemcmeuu
¢ mpebosarusamu FOCT u ucnonb3yemcs obuwjas ckeo3Has Hymepayus 0551 8cex 8u008 UCMOYHUKO8)

a) OCHOBHas NMTepaTtypa:

Ne

NcTouHnk
n/n

CwmaryHoBa, A. H. MeTogbl MaTteMaTM4eckon CTaTUCTUKN B aHanMTU4ecKon xmmum [TekcT] : yd4eb. nocobue
1 ans sysoB / A. H. CmaryHoBa, O. M. KapnykoBa. — PoctoB H/[.: ®eHunke, 2012. — 346 c. : un. — bubnwmorp.: c.
324-328. — ISBN 978-5-222-19507-9.

6) OOnNoNHNTEeNbHada nuteparypa:

Ne

NcTouHnk
n/n

AHanuTuyeckast xumus [Tekct]. B 3 1. T. 3. Xumndeckun aHanus : y4eb. onga ctyg. Bbicll. y4eb. 3aBegeHnin /
2 WM. T'. 3eHkeBny [ gp.] ; noa. pea. J1. H. MockeuHa. — M. : Akagemns 2010. — 364, [1] c. : un., Tabn. —
Bubnuorp.: c. 356-359.— ISBN 978-5-7695-3957-2.

OcHoBbl aHanuTuyeckon xumum [Tekct]. B 2 1. T. 2. MeToabl xumuyeckoro aHanusaa : y4eb. ans sysos / H.B.
3 Anos [n gp.] ; noa pea. 0. A. 3onotosa — M. : Akagemusi, 2014 . .— 6-e n3ga., nepepab. n gon. — 409, [1] c. :
un., Tabn. — bubnuorp. B koHue rmn. — ISBN 978-5-4468-0518-1.

B) MH(pOPMALIMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHbIE pecypchl (odmumnanbHble pecypcbl UHTEPHET)™:

Ne

a/n Pecypc

4 AYMK, Kypc: OcHOBbI METPOSIOTNN N XEMOMETPUKM (VSU.ru)

5 3HB BI'Y, www.lib.vsu.ru/

«Ananutuka-Mup npodeccuornanos» MHTEPHET MOPTAN XMMNKOB-AHAJIMTUKOB,

6 http://www.anchem.ru/
BaxteeB C.A., MeTponornyeckoe obecrneyeHne naboparopHbix paboT No aHanMTUYECKON XuMmun : yuebHoe
7 nocobue / bBaxtees C. A. - KasaHb : MisgatenbctBo KHATY, 2017. - 140 c. - ISBN 978-5-7882-2286-8 - TekcT

: anekTpoHHbIn // OBC "KoHcynbTaHT cTygeHTa" : [canT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785788222868.html. - Pexxvum gocTtyna : no nognucke.

*

BHauane ykasbiBaioTca OBC, ¢ koTopbiMM uMeloTcss goroBopa y BlY, 3aTteM OTKpbITbIE 3NEKTPOHHO-
obpasoBatesibHble pecypchbl, oHnamH-kypcbl, AYMK

16. MepeyeHb y4yebHO-mMeTOAMYECKOro obecne4vyeHUst ANSA CaMOCTOATENbHOM paboThbl
(y4ebHo-Memoduyeckue pekomeHOauuu, rocobusi, 3adaqyHuKu, MemoduyecKue yKa3aHusi M0 8bIMOIHEHUIO
npakmu4ecKux (KOHMPOJIbHbIX), Kypcosbix pabom u dp.)

Ne

NcTouHnk
n/n

MapwuHa A.B. Maremarnyeckas obpaboTka pesynbTaToB 3SKCMeEpMMEHTa [TeKkCT] : merogunyeckue ykasaHust K
1 cemmHapckum 3aHsTuam / A. B. MapwwuHa, O. B. Bobpelwoa. — BopoHex : Mzgatenscko-normmadmyecknii LIEHTPp
«Hay4Has krmray, 2021. — 28 ¢. — bubnuorp.: ¢. 28. — 100 3k3.

17. O6pasoBaTenbHbleé TEXHONOrMU, UCNONb3yeMble nNpu peanusauum Yy4ebHOMU
OUCLUMNNUHBbI, BKNO4Yas AUCTaHUUOHHbIe obOpasoBaTtenbHble TexHonoruu (OOT),
3neKkTpoHHoe oby4yeHue (J0), cmewaHHOe 0OyYeHue):

Mpn peanusaymm y4ebHON AMCUUNMANHBI UCMOMB3YOTCA 3NEMEHTbl 3NIEKTPOHHOIO 06y4YeHus
(30) n auctaHumoHHblie obpasoBaTtenbHble TexHonorum (JOT) B yacTn 0CBOEHUSA NEKLUNOHHOIO
mMaTepuana, npoBedeHUsA TeKkyllen W NPOMEXYTOYHOM artTecTauuu, NpoBeOeHUs 4YacTu
nabopaTopHbix paboT u camocToATenbHOM paboTbl  obyyawwuxca No  OUCLUUMNIIMHE,
nosponsowmne obecneuynBatb OnNocpeoBaHHOE  B3aMMogencteme (Ha  pacCTOSHWUK)
npenogasatenen M o0y4YarLMXCs, BKMOYass WMHCTPYMEHTbl 3fIEKTPOHHON MHMOPMAaLMOHHO-
obpasoBatenbHon cpeabl BIY «3nekTpoHHbin yHuBepcuteT BIY» (https://edu.vsu.ru),
nposegeHne BeOMHapOB, BUOEOKOH(EpEeHLUM, B3aMMOOENCTBME B COLCETAX, NOCPeaCcTBOM
9NEKTPOHHOW MOYTbl, MecceHaXepoB. [nsi OCBOEHMS AUCLMNAMHBI PEKOMEHOYeTCs CMUCOK
nuTepartypbl U pecypcbl A5s ANeKTPOHHOro obyyeHus (30) (n. 15).



https://edu.vsu.ru/course/view.php?id=4905
http://www.lib.vsu.ru/

18. MaTepmanbHO-TeXHUYECKOe obecnevyeHue AUCUMNINUHBI:  (Mpu  UCHOMIb308aHUU
nabopamopHoeo o6opydosaHusi yka3bieams M0JIHbIL nepeyeHb, rnpu 6onbLWoM Korudecmae 060py008aHUsT MOXHO
8blHecmu QaHHbIl pa3desi 8 NpunoxeHue K paboyel rpozpamme)

- 4 KOMNbloTEpAa.
19. OueHouYHbIe cpeacTBa ANsi NPoOBeAEHUA TEKYLEeN U NPOMEXYTOYHOM aTTecTauum

Mo peweHuo Kadenpbl OUEHKUM 3a 3K3aMeH/3a4yeT MOoryT ObiTb BbICTaBMNEHbl MO
pesynbTataM TeKywlen artrecTauumm oby4varolerocs B CeMecTpe, HO He paHee, 4YeM Ha
3aKMIYUTENBHOM 3aHATUK. [pn Hecornacum CTyaeHTa C OLEHKOM NocneHui Bnpase caaBaTtb
9K3ameH/3a4yeT Ha 0B X OCHOBAHUSIX.

[MopsifoK OLEeHKM 0CBOEHMsT oby4varowmmMmuca y4ebHoro matepmarna onpegensierca
cogepXaHMeM crneayloLwmnx pasaenoB ANCLUNIINHDI:

HanmeHoBaHne WHankartop(bl)
r’,\ﬁ pasgena AnCUMNNHbI Ko“&”ﬁ;‘f“ [OCTUXEHMS] OueHouHbie cpencTsa
(moayns) 4 KoMneTeHummn
MK-2.1
O6wme Bonpochl
MK-2 MK-2.2 .
1. | meTponorun un MK — 3 AK-3.1 YCTHbIV onpoc, KOHTponbHas paboTta Ne1t.
XEMOMETPUKM. MK - 3.2
OcHosbl
MaTemaTn4eckon MK-2.1
p, | cTaTACTMKN MK -2 MK-2.2 YCTHbI ONpoc, KOHTponbHas pabota Ne1
" | MPUMEHNUTENBHO K MK-3 MnK-3.1 poc, P P B
PUBUKO-XMMUYECKOMY MK-3.2
3KCMEPUMEHTY.
MK-2.1
Crartucrtumyeckue K — 2 K - 2.2
3. | rMnoTesbl U anropuTMbl MK —3 K - 3'1 YCTHbIV ONpoc, KOHTporbHas pabota Ne2.
NX NpoBEpPKM K - 3.2
MK-2.1
OcHoBbl MK -2 MK -2.2
4. | MHOrogakTopHOro NK — 3 MK - 3'1 YCTHbIV onpoc, KOHTpornbHas paboTta Ne2.
3KCrnepumeHTa. MK - 3.2
O6GHapyxeHue n MK-2.1
paspeLueHne MNK-2 MnK-2.2 .
5. AHANVTAYECKMX K —3 MK - 3.1 YCTHBIN 0ONpoC, KOHTponbHasa pabota Ne2.
CUrHaros. MK -3.2
HpomemyTquiﬂ arrecrauns BUNeTbI K 3a4eTy
dopma KOHTPOMsi — 3a4€T C OLIEHKON

20 TunoBble OLEHOYHbIe cpeAcTBa UM MeToAMYECKMe MaTepuanbl, onpegensowme
npoueaypbl OLeHUBaAHUA

20.1 TeKyw M KOHTPOSb yCNeBaemMocTn

KoHTponb ycneeaemocTy no AUCLUMITMHE OCYLLECTBSIETCS C MOMOLLbIO CIeaYHLLMX OLLeHOYHbIX
CPeAacTE:

KoHTponbHast pabota 1

(HaumeHogaHUe OUEHOYHO20 cpedcmea MeKyweao KOHMPOJIs ycresaemMocmu)
MepeyeHs:

MepeuveHb BonpocoB Ne1:

1) Knaccudwukauma oOwMOOK: MNOrpeliHoCTM U OTKNOHEHUSA, abConTHbIe U OTHOCUTENbHbIE,
cuctematmdeckme (knaccmdukaums, NpUMepbl) U crnyyarHble. Buabl cuctematnyecknx owmnbok, MeToabl
UX YyCTpaHeHnsa (NPOLEMOHCTPUMPOBATb Ha MNPUMEPE KOHKPETHOrO (OU3NKO-XMMUYECKOro MeToaa



aHanusa). KonunyecTBeHHast oueHka OWwWnbBOoK. TOYHOCTb, MPaBUNBHOCTb, BOCMPOM3BOAUMOCTb, WX
KonuyecTBeHHas oueHka. [Npasuna okpyrneHus.

2) CnyyanHaa BenuuuHa. HenpepbiBHas cnydanHas BenuvuuHa. [eHepanbHas COBOKYMHOCTb.
HopmarnbHbIM  3aKOH  pacnpegeneHnss  HenpepbiBHOW  CyYanHoOW  BenuuuHbl  (popMynuposka,
rpadomyeckmn n aHanutudeckun sug). MNMpeobpasoBaHue Jlannaca, rpadmyecknin n aHanUTUYECKUN BUA
3akoHa [aycca-fllannaca. OueHka [OBEPUTENbHOM BEPOSITHOCTM C MNOMOLWbIO yHKUuKM Jlannaca
(cdbopmyna). JokaxuTe, 4TO NapaMeTpbl CTaHA4APTHOrO HOPMUPOBAHHOIO pacnpeaeneHnsa HenpepbIBHOM
criydyanHon BennumHel "aycca-J1lannaca paBHbl cOOTBETCTBEHHO: U(U)=0, o(u)=1.

3) CnyyanHas BenuyuHa. [eHepanbHas COBOKYMHOCTb, MaTremMaTuyeckoe OXuaaHue, Jucnepcus,
cpenHeKkBagpaTnyeckoe OTKIoHeHne. BblbopoyHas COBOKYMHOCTb, CpedHee 3HavyeHue, CTaHOapTHoe
OTKIOHEeHMne. [JokaxuTe, YTo ANCNepcus CpeaHero 3HadeHnsa BbIOOPKM, 06bEMOM N, B N pa3 MeHbLue
Ancnepcun eanHUYHoro 3HadeHnsi. Pacnpegenernne CtblogeHTa. AnNroputM aHanusa manon BbIGOpPKN.

MepeyeHb BonpocoB Ne2:
1) BebInonHWTE CTaTUCTUMYECKUA aHanu3 pesynbTatoB akcnepumeHTa (E, mB) npu goseputenbHou

BeposaTHocTM p=0.95: 70; 71; 73; 66; 69; 66; 65; 100.

2) BbIinonHuTe CcTaTUCTMYECKUI aHanu3 pesynbTatoB akcnepumeHTa (E, mB) npu goseputenbHom
BepoaTHocTn p=0.95: 84; 94; 86; 90; 84; 82; 85; 110.

3) BebInonHuTe ctatucTudeckMnm aHanus pesynbTatoB akcnepumeHta (E, mMB) npu goBepuTenbHom
BepoaTHocT p=0.95: 123; 125; 125; 120; 128; 125; 123; 100.

4) BbINONMHUTE CTaTUCTMYECKMIA aHanm3 pesyrnbTaToB akcrnepumeHTa (E, mB) npu goseputenbHom
BeposaTHocTU p=0.95: 138; 140; 143; 144; 143; 144; 144; 100.

5) BbInonNHWTE CTaTUCTUYECKUMI aHanu3 pes3ynbTaToB akcnepumenTa (E, mMB) npu goseputernbHom
BepoaTHocTM p=0.95: 182; 185; 183; 180; 186; 177; 180; 100.

6) BbinonHuTe cTatMCTUYEeCKU aHanu3 pes3ynbTatoB akcnepumeHTta (E, mMB) npu goBeputenbHon
BeposTHocTM p=0.95: 188; 193; 199; 193; 194; 195; 189; 100.

7) BbInonHuTe CTaTUCTUYECKU aHanu3 pesynbTatoB akcrnepumeHTta (E, mMB) npu goBeputenbHon
BepoaTHoOCTU p=0.95: 224; 228; 213; 233; 221; 223; 224, 100.

8) BbinonHWTe cTaTUCTMYECKM aHanu3 pes3ynbTaToB akcnepumeHTa (E, mMB) npu goBepuTenbHown
BepoaTHocTM p=0.95: 65; 73; 62; 63; 72; 66; 66; 100.

9) BbInonHUTE CTaTUCTUYECKUN aHanu3 pesynbTatoB akcrnepumeHta (E, mMB) npu goBeputenbHoOn
BeposiTHocTM p=0.95: 76; 90; 77; 78; 82; 80; 82; 110.

10) BbinonHWTEe CTatUCTUYECKUA aHanu3 pesynbTaTtoB akcnepumenTa (E, mB) npwn poseputenbHom
BepodaTHocTn p=0.95: 123; 128; 121; 120; 123; 122; 119; 100.

11) BbInonHWUTe CTaTUCTUMYECKUA aHanu3 pesynbTatoB akcnepumeHta (E, mB) npu goseputenbHou
BepoaTHocT p=0.95: 194; 180; 188; 187; 197; 204; 194; 100.

12) BbInonHuWTe CTaTUCTMYECKUA aHanu3 pesyrnbTatoB akcnepumeHTa (E, mMB) npu poseputernbHom
BeposTHocTM p=0.95: 166; 170; 183; 181; 183; 171; 181; 100.

13) BbinonHuTe cTtatuCTUYECKUA aHanuad pesynbTaTtoB akcnepumeHta (E, mB) npun gosepuTtenbHoOM
BepoaTHocTn p=0.95: 140; 137; 142; 144; 147; 141; 131; 100.

14) BbInonHuTe cTaTUCTMYECKUA aHanu3 pesynbTatoB akcnepumenTa (E, mMB) npu goBepuTenbHon
BepoaTHocTn p=0.95: 118; 118; 111; 118; 122; 127; 117; 90.

15) BbInonHWTE CTaTUCTUYECKUA aHanu3 pesynbTaTtoB akcnepumenTa (E, mMB) npw poseputenbHon
BeposTHocTM p=0.95: 208; 202; 213; 225; 213; 218; 217; 100.

Onucanne TexHonornm npoeegeHunA:. NnMCbMeHHad paGOTa.

TpeboBaHMA K BbINOMHEHMIO 3a4aHNA (UK LWKanbl U KPUTEPUN OLLEHNBAHUSA):

OTnnyHo — 95-100%; xopowo — 75-80%; yaoenetBoputenbHO — 55-60%; Heyn0BNEeTBOPUTENBHO
— MeHee 55%.

KoHTponbHasa pabora 2

(HaumeHoeaHue OUEHO4YHOecO cpeOcmea meKyuweeo KOHmMpOorsida ycneeaemocmu)



lNepeyeHb:

MepeyeHb BornpocoB Ne1:

1) Cratuctmyeckaa runotesa. Hynesas u obpatHas crtatuctudeckue runortesbl. O6WMA anroputm
NPOBEPKM CTaTUCTUYECKOW rMnoTesbl. [MprHUMNManbHbIN anroputM NPoBEPKM CTAaTUCTUYECKOM MMNoTe3bI
O NPUHaANEXHOCTM ABYX BbIOOPOK K OAHON reHepanbHOM COBOKYMHOCTMW.

2) Cratuctnyeckas runotesa. Hynesas n obpaTHas cTtatucTuyeckue runotesbl. OBWUn anroputm
NMPOBEPKM CTaTUCTUYECKON runotesbl. ChopMynupynTe 1 goKaxuTe npasusio 30. ANropMTMbl MPOBEPKU
BbIGOpOK pasHoro obbema (n=50, N<30, Nn<10) Ha Hannyue rpybbix MPOMaxos.

3) Cratnctnyeckasa runotesa. Hynesas m obpartHasa crtatuctudeckue rmnotesbl. O6wumm anroputm
NPOBEPKM CTAaTUCTMYECKON rmrnoTesbl. ANropuTM NPOBEPKN TUMa pacnpeseneHns cry4YanHon BenUYUHbI
no kputepuio MNupcoHa.

MepeyeHb BonpocoB Ne2:

1) XemomeTpuka. CTtatuctudeckas mogenb. PakTopbl M nNapameTpbl akcnepumeHTta. KpaTtko
OXapaKkTepusymTe TuMbl NOAXOA0B K MaHUPOBaHWIO MHOrOGaKTOPHOro aKCrnepuMeHTa.

2) KoppenauuoHHbln aHanui3. Ycnosus npumeHeHusi. PakTopbl M nNapaMeTpbl  3KCNepuMeHTa.
MpymeHeHne B aHaNMTUYECKON XUMUU.

3) [AucnepcuoHHbIn aHanu3. YcnoBus MNpuMeHeHusi. DakTopbl W napameTpbl  JKCrepumeHTa.
MpymeHeHne B aHaNMNTUYECKON XMW,

4) PerpeccuoHHbIV aHanua. Jtanbl. YCnoBusa NPUMEHEHNST KNACCUYECKNX arirOpUTMOB PErPECCUOHHOIO
aHanusa. [NpumMeHeHne B aHanUTUYECKON XMMUMN.

Onuncanne TexHonornn npoBeaeHnAa: NnMCbMeHHad pa60Ta.

TpeboBaHMs K BbINOMHEHWIO 3a4aHWI (MNK LWKasnbl U KpUTEPUM OLEHUBAHWS ):

OTnnyHo — 95-100%; xopowo — 75-80%; yaoenetBoputenbHO — 55-60%; Heyn0BNeTBOPUTENBHO
— MeHee 55%.

20.2 MNMpomexyToyHas aTrectauus

MpomexyTodHas aTTecTauus No AMCUUNINHE OCYLLECTBMSIETCA C MOMOLLbIO CIEAYLLNX
OLIEHOYHbIX CPEACTB:

CobecenoBaHune No bunertam K 3a4ety
(HaumeHogaHUe oUeHOYHO20 cpedcmea NMPOoMEXymoYHoOU ammecmauyuu)

MepeyeHs:
1. MeTtponorusa. UlamepeHne BenuunHbl. [psiMble 1 KOCBEHHbIE U3MEPEHNSI.
2.  3OkcnepuMeHT. Cxema akTMBHOIO 9KCNepuUMeEHTa.
3. Knaccudwmkaumss owmnBOK: MNOrpelHoCTM W OTKIOHEHWsi, abConioTHble WM OTHOCUTEMbHbIE,
cucTemartmdeckue u cnydamHole (C npumepamm). KonmyectBeHHas oLeHKa OLwnBOoK.
4. To4YHOCTb, NPaBUIbHOCTb, BOCNPOU3BOANMOCTb. VX KonuyecTBeHHasi OLeHKa.
5. CnyyanHoe cobbiTve. Knaccudeckoe uM cTtaTUCTMYEcKoe onpeaeneHnss BEpOSTHOCTU CIlyYanlHOro
cobbITUA (C NnpyMepamm).
6. CnyvanHas BenuuuHa. HenpepbiBHasi criydanHas BenunyumHa. [UCKpeTHas crnydarHas BennyuHa.
3aKkoH pacnpeneneHns criyYamHon BENUYUHBI.
7. HopmanbHbln 3aKOH pacnpefeneHns HenpepbiBHOW  CrydanlHOW  BenuYUHbL.  [eHepanbHas
COBOKYMHOCTb, MaTemMaTMyeckoe OXXuaaHue, oucnepcus, cpeaHekBagpaTuyeckoe OTKIOHEHNE.
8. [lpeobpasosBaHue Jlannaca. OueHka 4oBepUTENbHOM BEPOSATHOCTI C MOMOLLbIO OyHKUUK Jlannaca.
9. BblbopoyHass COBOKYNHOCTb, CpegHee 3HayeHuwe, CTaHOapTHoe OTKMoHeHue. PacnpepeneHve
CrtblogeHTa. ANroputmM aHanmaa Marnow Bbl6opKu.
10. Cratuctnyeckas rumnoresa. [lpyMHUMNMANbHBLIR anropuTM MNPOBEPKM CTaTUCTUYECKOM TMNOTE3bI.
HyneBasa n obpaTHasi CTaTUCTUYECKNE TMNOTESbI.
11. AnropuTm npoBepku BbIBOPKM Ha Hanuume rpybbix npomaxos npu n=50.
12. AnropuTtm npoBepku BbIBOPKN Ha Hanm4vme rpybbix npomaxos npu n<10.
13. AnropuTm npoBepku BbIOOPKM Ha Hanuume rpybbix npomaxos npu n<30.
14. Anroputm NpoBepKM NOAYNHEHUS pacnpeneneHnst CriyYaiHon BeENMYnHbI HOPManbHOMY 3aKOHY.
15. MNpuHUMNWanbHbIM anropuTM NpoBepKa rmnoTesbl O NPUHAANIEXHOCTU HECKOMbKUX BbIOOPOK O4HOWM
reHeparnbHOM COBOKYMHOCTU




16. Anroputm cpaBHEHUSA cpeaHnX ABYX BblOOPOK.

17. Anroputm cpaBHeHWsi AMCNEPCUN ABYX BbIGOPOK.

18. Anroputm cpaBHEHWUS ANCNEPCUN HECKOMbKMX BbIGOPOK paBHOro obbema.

19. AnropuTtm cpaBHEHUSI ANCMEPCUN HECKOMbKMX BbIGOPOK pasHoro odovema.

20. XemomeTpuka. CTtatuctmyeckas wmogenb. PakTopbl WM napameTpbl  akcrnepumeHTa. Kpartko
OXapakTepuaymnTe TuMbl NOAXOA0B K NSIAHMPOBAHNIO MHOTO(aKTOPHOro aKCNepUMeEHTa.

21. KoppensumoHHbI  aHanu3. Ycnoeust npuMmeHeHust. PakTopbl M napameTpbl  3KCNepuUMeHTa.
MprMMeHeHne B aHaNMTUYECKON XMMUN.

22. [IMCNEpPCUOHHbIN  aHanu3. Ycnoeus nNpuMeHeHust. PakTopbl M NapaMeTpbl  3KCNEPUMEHTA.
MprMMeHeHne B aHaNMTUYECKON XMMUN.

23. PerpeccuoHHbIn aHanu3. ATanbl. YCnoBus NPUMEHEHNS KITaCCUYECKUX anirOpUTMOB PErPECCUOHHOMO
aHanusa. [MpumMeHeHne B aHanUTUYECKON XMMUN.

OnucaHune TexHonorMm NpoeeaeHns: cobeceqoBaHne nNo bunertam.

TpeboBaHMA K BbINOMHEHWIO 3a4aHWN, LLKaNbl N KPUTEPUUN OLLEHVNBAHWS:

OTnNMYHO (NOBbILLEHHbIN YPOBEHLb CAHOPMMUPOBAHHOCTM KOMMETEHLNA) — 0DY4aloLLMACA B NOMHOM
Mepe BnageeT TeopeTUYECKMMM OCHOBaMM  OUCLUMMAMHBI, CNOCODEH WNNICTpUpoBaTb OTBET
npyuMmepamu, aktamu, LaHHbIMW Hay4YHbIX WCCRegoBaHWA, NPUMEHSITb TeOopeTUYEeCcKne 3HaHWsa Ons
peLleHnst NPaKTUYECKMX 3a4ady, YTO COOTBETCTBYET MOMHOMY OCBOEHUIO KOMMETEHLNIA;

Xopowo (6a3oBbii ypoBEHb CHOPMMPOBAHHOCTU KOMMETeHUMn) — obydalolwninca snageet
TEOPETUYECKMMN OCHOBaMM AUCLUMMIMHBI, CNOCOBEH MNMCTPUPOBaTh OTBET MpUMepamMu, NPUMEHSITb
TEOpETMYECKME 3HAHWUS ONS PEeleHUa NPaKTUYecKMX 3adad, [OnycKaeT He3HauuMTeNbHble OLNGKNM,
HETOYHOCTW, KOTOpble WCMNpaeneHbl MNOCNe 3aMedaHus npenojaeaTens, 4YTO COOTBETCTBYEeT He
A0CTaTO4YHO NOSTHOMY OCBOEHMIO KOMMNETEHLMN.

YpoBneTBopuTENbHO (MOPOroBbIi  YPOBEHb CHOPMUPOBAHHOCTU KOMMETEHUUN) — OTBET Ha
KOHTPOMbHO-U3MEPUTENbHBLIN MaTepnan HenonHol, 6e3 06ocHOBaHU, O0GBLACHEHMIW. [leMOoHCTpupyeT
YacTMYHblE 3HaHWs y4ebHOro martepuana, 3HaduTenbHble 3aTpPyQHEHUss B BOMPOCaX pPeLleHus
NpakTUYeCKUX 3agad, 4YTO MoKa3blBaeT HeaocTaTovyHOoe BrageHne KomneteHuusamu.  Ownbkm
YCTPaHSIOTCA NO JOMOMHUTENBHBIM BONPOCaM Npenogasarens.

HeypooBneTBopuTenbHO —  OTBET  Ha  KOHTPOMbHO-U3MEPUTENbHbIA  (bparMeHTapHbIN.
Obyvaowmmnca OeMOHCTPUPYET HecUcTeMaTUyeckue, OTPbIBOYHbIE 3HaHWS, [OMNyckaeT rpybble,
NPUHUMNMAanbHbIe OWMBKK, KOTOPble HE YCTPaHeHbl Nocne AOMONMHUTENbHbIX HAaBOASALLMX BONPOCOB, YTO
COOTBETCTBYET HE OCBOEHMIO KOMMETEHLNN.

20.3 KoHTponb ocBoeHus MKB

KoHTponb ocBoeHus MNMKB-2.

[MKB-2. TecToBblE BONPOCHI

1. KakoBbl OCHOBHbIE NOKa3aTenu NpaBuUsiibHOCTU PE3YNbTaTOB 3KCNepuMeHTa (BbibepuTe ABa BapuaHTa)?
A cTaHOapTHOEe OTKINOHeHue

b poBepuTenbHbIV MHTEpBar

B abconiTHas NnorpewHocTb

I oTHOCUTenbHas NOrpeLHoOCTb

2. Kakas u3 ykasaHHblX OWMOOK SBNSETCA XapaKTepPUCTUKOW BOCTMPOM3BOAMMOCTU Pe3ynbTaToB 3KCMEPUMEHTA
(BbIBEPUTE OONH BapnaHT)?

A cTaHgapTHOe OTKIIOHEeHue

B abcontoTHasi NOrpeLHoCTb

B oTHocuTenbHas norpelHocTb

3. Kakve npuHUMNBI BbIMOMHEHWS 3KCMEpPUMEHTa MOryT ObiTb  MCNOMb30BaHbl  CMOCOOLI  yCTpaHeHus
cucTemaTudecknx owmnbok (BeibepuTe ABa BapuaHTa)?

A gybnmpoBaHue aKCrepumeHTa

B penaTuBusauusa

B paHpomusauus

' npoBepka BbIOOPKM Ha Hannuue rpybbiX MPOMaxos



4. Kakor aTan OTCYTCTBYET B anropnTMe CTaTUCTUYECKOTro aHanmaa Marsnon BelOopku (BbIOepuTe O4MH BapuaHT)?
A npoBepka BbIGOPKN Ha HanmMuue rpydbix MPOMaxoB

B cpaBHeHue gucnepcun

B pacueTt noBepuTenbHOro nHTepeana

5. CpepHee 3Ha4yeHVe M3MepsieMon BenuumnHbl coctaBuiio 2.487, a owmnbka ero onpeaenenns coctaemna +0.1268.
Bbibepnte BapuaHT, B KOTOPOM pe3ynbTaT 3KCMEpPMMEHTa MNPEeACcTaBfeH B COOTBETCTBAM C MpaBuiiamu
OKpYITEHNSI.

A 2.48+0.13

b 2.5+0.1

B 2.4+0.13

6. Kakaa dyHkuusa B nporpamme EXCEL no3BonsieT BbINOMHUTBL pacyeT LOBEpPUTENBHOrO MHTepBana (Bblbepute
OOWH BapuaHT)?

A CTAHOOTKNOH (nnm CTAHOOTKIIOH.B)

B OUCI (unm OUCT1.B)

B OOBEPUT (unu JOBEPUT.CTLIOOEHT)

I CP3HAY

7. Kakne cyHkumm B nporpamme EXCEL moryT 6biTb MCMonb3oBaHbl Mpy peanusauun anroputMa MpOBEPKM
BbIOOPKKN Ha HanM4ue rpydbix MPOMaxoB Mo T-KpUTeputo (BbibepnTe YeTbipe BapuaHTa)?

A MUWH

B CTAHOOTKIOH (vnu CTAHOOTKITOH.B)

B OWCI (vnn OUNCT1.B)

I MAKC

O OOBEPWUT (nnn JOBEPUT.CTBIOOEHT)

E CP3HAY

K CYMM

8. Kakasa dyHkuusa B nporpamme EXCEL nossonsieT BbINONMHUTL pacyeT koadhdumumneHTa koppensummn (Bbibepute
OOWH BapuaHT)?

A CP3HAY

B CYMM

B KOPPEI

r ancn

O MWH

9. Kakme cyHkumm B nporpamme EXCEL moryT ObiTb MCMONb30BaHbl Ansi pacveTa koadhpuuneHToB perpeccum
MaTpU4YHbIM CNOcoboM (BbIGEpUTE Tpy BapuaHTa)?

A MOMPEL(X)

B TPAHCI(X)

B MOBP(X)

I MYMHOX(X;Y)

NKB-2. 3agaHusa ¢ KOPOTKMM OTBETOM

1. Kakor Tmn owmbkn xapaktepuayeT noboe oTnnvme namepseMon BENNYMHbl OT UICTUHHOTO 3HAYEHUA?
MorpewHocTb

2. Kakon Tun owmnbkn xapakrtepumayeT noboe oTnvumne namepsemMmon BeNMUnHbI OT CpeaHero 3HadueHms?
OTKNOHEeHue

3. Kakon napameTp BbIOOPKM MOXKET ObITb paccyMTaH Kak OTHOLLEHNE CYMMbl BCEX BapuaHT K 06bemy BblOOpKN?
CpeaHee 3Ha4YeHue

4. Kakon napameTp (BbIP@XEHHbI B TEX X€ €AVMHULAX U3MEPEHWs, YTO U M3Mmepsiemasl BenvyuHa) BblOGOpKM
XapaKTepuayeT CpeHuUin pasbpoc BapMaHT OTHOCUTENbHO CpeaHero 3Ha4YeHnsa?
CtaHpapTHOE OTKIOHeHue

5. Kak Ha3blBaloT 3Ha4eHne BbIBOPKN, CUIBbHO OTMMYaloLweecs OT APYrMx 3Ha4YeHW BbIBOPKN (3HAYMMOCTb OTNNYMSA
yCTaHaBMMBaETCA NyTEM NPOBEPKN CTATUCTUYECKON rMNoTE3bl)?
MpyO6bIn npomax



6. PaccunTante goBepuTeNbHbIA MHTEPBAr, KOTOPOMY NMPUHAAMEXWUT OWKnbka cpedHero 3Ha4deHusi, ecnv obbem
BblIOOpKN N=16, koachdmumeHT CTblogeHTa t=2.13 (Npu 4ncne crteneHer cBoboabl BeiGOpkn 15 1 goBepuTENLHON
BeposaTHocTn 0.95), cTaHgapTHOe OTKMoHeHMe S(X)=2. 3anuwuTte nornydeHHoe 3HadYeHMe C Y4eTOM npaBun
OKpYrneHns.

1.1

MNKB-2. 3agaHus ¢ pa3BepHYTbIM OTBETOM

1. B yem cocTouT NpvHUMN Ay6nmMpoBaHnsa akcnepmmMeHTa? Kak HasblBaeTCs COBOKYMHOCTb AAHHbIX, MOMyYeHHbIX
npv gyérnmpoBaHnn aKcnepumeHTa?

Oy6nupoBaHue 3KCNepuMeHTa — MOBTOP M3MEPEHUN MNpPU OOHUX U TeX XKe YCNOBUAX, 3aAaHHbIX
uccneposaTtenem.

COBOKYNHOCTb AaHHbIX, MOMyYEHHbIX MpPUM AyONMpPoBaHUM IKCNEPUMEHTa, Ha3bIBalOT BbIOOPKOM wNU
BbIOOPOYHON COBOKYMHOCTbHO.

2. [laiTe onpeneneHne TakMm METPONOrMYECKUM MOHSATUSAM Kak TOYHOCTb, NPaBUibHOCTb U BOCNPOU3BOANMOCTb.
TOYHOCTb — ManoCTb OWMOKN UK 6NIN30CTb NU3MEPEHHOr0 3HAY€HUA K UCTUHHOMY.

MpaBUNBLHOCTb — MAaNOCTb CUCTEMATUYECKOWN OLUMOKN Unn 651IM30CTb CpeaHero 3Ha4YeHUs K UCTUHHOMY.
Bocnpon3BoaMMOCTb — ManocTb Crly4YanHOW OLUMOKM Unu 6N1M30CTb U3MEPEHHOro 3Ha4YeHUs K CpegHeMmy.

3. Cchopmynupyiite, B 4HEM COCTOMT OCHOBHOE OT/INYME CUCTEMATUYECKOW U CITyHanHOM OLLUMOOK.
Cucrtemarnyeckasa owmobKa — NOCTOAHHAA MO BeJIMUMHE U 3HAKy OLIMOKa, KOTOPYH HeobXoauMMo y4ecTb
WUIUN YCTPaHUTb.

Cny4yanHasa owmbKka — nepeMeHHasi Mo BefIMMMHE U 3HAKy OLIMOKa, KOTOPYIO HEBO3MOXHO YCTPaHUTb Npu
BbIMOJIHEHMW 3KCMNEPUMEHTA.

4. CdopMynupyiiTe MpUHUWNLI  PENSTUBM3ALMM U PaHAOMM3aUUW, UCMONb3yeMble [Ofi  YCTpaHeHus:
CMCTEMAaTUYECKNX OLLMGOK NPY BbINOITHEHWM 3KCNIEPVMEHTA.

PenatuBusaumsi — BbINOMHEHMEe W3MEpPEHUA OTHOCUTENIbHO OGbeKTa CpaBHEHWUs, T.e. pPacCMOTpeHue
pa3HOCTU pe3ynbTaTOB M3MepeHUr AnA obbekTa uccnegoBaHUs U ob6bekTa cpaBHeHUA. PaHgomusauusa —
npvem, nepeBoAAWMA cCUCTEMaTU4YeCcKMe OLWMOGKU B paspsag criyyalHbIX MOCPeACTBOM BapbUMpOBaHUS
OAHOBPEMEHHO HEeCKOJSIbKUX COCTaBMAOWMX 3IKCNepumeHTa Ge3 HapyleHWUs YCroBui Ay6rnuvpoBaHus
3KCNepumeHTa.

5. B yem coctonT HOpMamnbHbIN 3aKOH pacrnpeneneHnst HenmpepbIBHOM CriydarHOW BenuumHbl (3akoH [aycca)?
HainTe onpegeneHne napaMeTpam 3akoHa pacrnpegeneHust CrnydanHo BenunyunHbl (MaTtematuyecKkoe OXuaaHue,
ancnepcus).

Ecnu BepoATHOCTb 3Ha4YeHUM HENpPepbIBHOW CrlyYanHOM BeNUYMHbI TEM Bbllle, 4YeM Onuxke OHM K
MaTeMaTU4YEeCKOMY OXMOaHUKo, Toraa pacnpeaerneHue cry4yanHon BenMYMHbI NOAYMHAETCS HOPMaribHOMY
3aKoHy (3akoHy aycca).

MaremaTtuyeckoe oxuaaHue — cpefHee 3Ha4YeHue M3 BCeX BO3MOXKHbIX 3HAa4YeHUW CIlyYaHOW BeJIUYMHbI
(reHepanbHoOe cpeaHee).

Oucnepcus — maTeMaTM4yecKkoe oxuaaHue KBagpaTa OTKIOHEHUS 3HAaYEeHMW CrlyYaHOM BeNM4YMHbI OT ee
MaTeMaTU4YeCKOro oXXuaaHusl.

6. UTo Takoe crtatucTnyeckas runoresa U KakoB OOLLMIA MPUHLMNUANbHBIN anropuTM NPOBEPKN CTaTUCTUYECKOM
rmnoTesbl?

CratucTnyeckas runoresa — npeanonoXxeHuWe o Tune pacnpeneneHMss WM O CBOMCTBaxX MapamMeTpoB
pacnpegeneHus Crly4anHoOW BeNUYUHbI.

AnropuTM NpoBepKn CTaTUCTUYECKOM ruMnoTesbl BKIOYaeT crnedylowme atanbl: hopMynUpoBKa HyreBoOW
runoTtesbl; 3ajaHWe YPOBHA 3HAYMMOCTU (MNM fOBepUTENIbLHOW BEepPOSITHOCTU) HA KOTOpoM OyaeT caenaH
BbiBOA4 O CnpaBeANIUBOCTU MMM HecnpaBeAnIMBOCTU runoTte3bl; BbIOOP M pacyeT KpUTepusi NPOBEpPKU;
CpaBHeHMe PpPacCYUTAHHOrO 3HAa4YeHUA KPUTEpUA C ero KpuUTUYecKMM 3HaveHueM. Kputuyeckoe
(MakcumanbHO gonycTUMoe) 3Ha4yeHue KpUTepusi HAXOAAT B COOTBETCTBYIOLEN CTaTUCTMYeCKOWU Tabnuue
npuv 3agaHHOM YpPOBHe 3Ha4YMMOCTU U Yucre cteneHen ceoboabl. Ecnu paccuMTtaHHoe 3HaYeHne Kputepus
He npeBbIWAeT KpUTUYEecKoe, TO HyneBas CTaTUCTUYECKas runotesa BepHa, B NPOTMBHOM crlyyae BepHa
obpaTHas ctaTucTuyeckas runoresa.

KoHTponb ocBoeHus MNMKB-3.

[NMKB-3. TecTtoBble BONpOChI




1. Kakve kputepum MoryT ObiTb MCMOMb30BaHbl ANsl CTATUCTUYECKON OLEHKU 3HAYMMOCTU OTIMYMIA PEe3yNbTaToB
aKcnepumMeHTa (BbibepuTe oBa BapuaHTa)?

A kputepui CTblogeHTa

B Q-kputepui

B t-kputepuin

I kputepun duwepa

2. Kakve cratuctuyeckme KpuTepUn MCNonb3ylTca ANA NPOBEPKU FMNOTE3bl O MPUHAANEXHOCTU ABYX BblGOPOK
O[HOWN reHepanbHOM COBOKYMHOCTY (BbiDepuTe ABa BapuaHTa)?

A kputepun ®uwepa

b kputepun 30

B kputepun CtblogeHTa

" acummeTpums n akcuecc

3. Pacnpegenerne CTblogeHTa No3BONSAET BbINOMHNTL CTAaTUCTUYECKUA aHann3 Bblbopkn, obbemom He Gonee 30.
BepHo nu gaHHoe yTBepxaeHne?
BepHo

4. Ecnu pacnpefenenve cryyqaiiHOW BeNUYMHbI MOOYMHAETCA HOpPMAanbHOMY 3aKOHY (3akoHy [aycca), To ans
noOoM COBOKYMHOCTWU 3HAYEHWIA [AHHOM BENUYMHbI MOXET OblTb YCTAHOBNEHa BEPOATHOCTb MNoNajaHusa ee
3Ha4YeHUn B 3aaHHbIN OOBEPUTENbHBIM MHTEPBAN C NOMOLLBI 3Ha4YeHnn yHKuuK Jlannaca. BepHo nu gaHHoe
yTBEepxaeHune?

HeBepHo

5. Ecnm pacnpegeneHve cnyvyanHown Benu4MHbl NOQYMHSIETCS HOPMarbHOMY 3aKOHY (3akoHy [aycca), To pa3bpoc
€e 3HayYeHUN OTHOCMTENbHO MaTeMaTU4eCKoro OXWAaHWS He MpeBbllaeT YTPOEeHHOe CpefHeKBagpaTu4eckoe
OTKIIOHEHME. BepHo nu gaHHoe yTBepxaeHne?

BepHo

6. B yeM cocTOAT OCHOBHbIE MPUHLMIMLI MHOrOhaKTOPHOIo aKcneprMMeHTa (BblibepuTe Tpy BapuaHTa)?

A 06bekm uccnedoeaHusi npedcmaessisiemcsi Kak «4epPHbIll SULUK»

B 3akoHomepHocmu, onpedenstouiue nosedeHus o6beKkma uccsiedo8aHusl, 8bIsI8NIAOMCS Nocpedcmeom
ycmaHoeJieHUs1 usMeHeHUull napamempoe npu oOHo8peMeHHOM 80o30elicmeuu pPa3uYHbIX hakmopos

B  3akoHomepHocmu, onpedenswouue rnoegedeHuss obbekma uccriedo8aHus, 6bISI8ISIIOMCS MocpPedcmeom
ycmaHo8Js1eHUs1 U3MEeHeHUU rnapamMempos rpu rnoo4yepedHom 030elicmeuu pasiudHbIX ¢hakmopos

" ycmaHaenuearomcsi ycriogus/donyuw,eHuss, 8 Komopbix rnogedeHue obbekma uccriedosaHusi Onuchisaemcs
HE3MMUPUYECKUMU YpagHeHUSIMU

A cocmaeneHue nnaHa 3KkcnepumMeHma ocyujecmersissemcsi Ha OCHoeaHUU Mamemamu4eckol modenu

7. CornacHo MeToAy HaMMeHbLUMX KBAgpaToB, NyYLWMMN OLEHKaMn KO3(hMLIMEHTOB YypaBHEHNST perpeccumn oyayTt
Takve, Npy KOTOPbIX CyMMa KBaapaToB PasHOCTU 3KCMEPUMEHTArbHbIX 3HAYEHUN N 3HAYEHWIA, YCTAHOBMEHHBIX MO
ypaBHeHuto, ByneT MuHMManeHa. BepHo N1 gaHHoe yTBepxaeHne?

BepHo

8. Kakoi oCcHOBHOW KpUTEpUIA UCNOMb3YHOT B ANCNEPCUOHHOM aHanuae (Bblibepnte oavMH BapmaHT)?
A kputepun ®uwepa

B kputepun CtblogeHTa

B kputepui NupcoHa

9. dakTopamu B AMCMNEPCMOHHOM aHanmnae MoryT 6biTh (BbibepuTe OAMH BapuaHT).

A KONMMYeCTBEHHbIE XapakTepUCTUKN 0ObeKTa nccrnegoBaHus

B KayecTBeHHble xapaKTepUCTMKN 0ObEKTa NCCNELOBaAHNSA

B konu4yecTBeHHble U Ka4yeCTBeHHble XapaKTepUCTUKN OGbeKTa uccrefoBaHUA

[NKB-3. 3agaHusa ¢ KOPOTKMM OTBETOM

1. Kakow kpuTepuin MOXeT ObITb MCNOMb30BaH Ansi NPOBEPKU BbIOOPKN Ha Hann4yme rpybbix NpoMaxoB, ecnv o6bem
BbIOOpkM meHee 307
T-KpUTEPUN



2. Kakolt kpuTepuini MOXeT ObITb CNONb30BaH AN NPOBEPKM BbIOOPKM Ha Hanm4umne rpyobix NPOMaxoB, ecriv 06bem
BblOOpKN MeHee 107?
Q-KpuTtepumn

3. Kak B xeMomeTpuKe HasbIBalOT BENUYMHBI, KOTOPbIE 3a4at0T W/ KOHTPONMMUPYIOT B Xo4e aKcrnepumMmeHTa?
dakTopbl

4. Kak B xeMOMETpMKe Ha3bIBalOT BENMNYUHDI, KOTOPbIE U3MEPSIOT U/MMN ONTUMMU3NPYIOT B XO4€E SKCNepnmMeHTa?
MapameTtpbl

5. Kakon kpuTepuin MOXeT OblTb MCMONb30BaH Al OL,EHKN 3HaYMMOCTM KO3 MULIMEHTOB perpeccunn?
Kputepun CtbrogeHTa

6. Kakon kputepuit MoxeT ObiTb MCMOMNb30BaH A NPOBEPKU aaeKBaTHOCTM perpeccumn?
Kputepun ®duwepa

MKB-3. 3agaHus ¢ pa3BepHyTbIM OTBETOM

1. Wsnoxute nNpvHUMNMAnbHbLIA — anropuTM  CTATUCTMYECKOrO  aHanmu3a  Marnon  BblOOpKM  (yKaxkuTe
nocrnegoBaTtefnbHOCTb AencTBuin 6e3 gopmyn).

3agaTb ypOBeHb 3HAYMMOCTU (UM AOBEPUTENILHOM BEPOATHOCTU) HA KOTOPOM OyAeT BbINONMHEH aHanus.
MpoBepuTb BbLIOOPKY Ha Hanuuue rpyobix npomaxoB. PaccuuTaTb cpegHee 3HayeHMe BbIOOPKM.
Paccuntate cTaHgapTHoe OTKNOHeHuMe. Paccuutathb AoBepuTenbHbIM WHTepBan (gnAa pac4yeTta
AOBEPUTENIBHOrO MHTEpBana cnegyeT MUCNofib3oBaTb Tabnu4yHoe 3HayveHue KoadpcpmumeHta CTbroAeHTa
npyu 3agaHHOM ypOBHE 3HaYMMOCTU (MNU AOBepuUTEeNIbHOM BEPOATHOCTU) U YMcne cTeneHen cBo6oabl, Ha
eAvHuly MeHbluen obbema Bbl6opku). lMpeacTaBuUTb pe3ynbTaT 3KCNEpUMMeHTa C Yy4YeToM npaBun
OKpYrIneHus.

2. N3noxute npvHUMNManbHbBIN anroputM NPOBEPKN FMMNOTE3bl O NMPUHAANEXHOCTU HECKOMbKMX BblGOPOK OAHOM
reHepanbHOW COBOKYMHOCTU (YKaXKUTe nocrnegoBaTenbHOCTb AeNcTBui 6e3 gpopmyn).

3apaTtb ypoBeHb 3Ha4YMMOCTU (MNU JOBEPUTENILHOW BEPOSATHOCTU) Ha KOTOPOM OyAeT BbINONIHEH aHanus.
MpoBepuTb BbLIGOPKM Ha Hanmuuue rpyObiXx MPOMaxoB M paccuyuTaTb OCHOBHble MapamMeTpbl BbIGOPOK
(cpeaHee 3Ha4veHue, gucnepcuio). BbINONMHUTL cTaTUCTMYEeCKOe cCpaBHeHue Aucnepcun BbIGOPOK Ans
NpoBEpPKN FUMNoTe3bl O paBeHCTBE AUCNEPCUN FeHeparbHbIX COBOKYNMHOCTEW, KOTOPbIM MNpuHaanexar
BbIGOPKU. BLINONMHUTL CTaTUCTMYECKOE CPaBHEHMEe CpeAHUX 3Ha4YeHUN BbIOGOPOK ANsi NPOBEPKU FrMnoTesbl
O paBeHCTBE MaTreMaTU4eckuMx OXWOAHWW TreHepalibHbIX COBOKYMHOCTEW, KOTOPbLIM MNpuHaanexart
BblGOpkU. 'mMnotesa o nNpuHaAneXHoCcTU BbIOOPOK OAHON reHepanbHOW COBOKYMHOCTW BEpHa, ecnu u
Aucnepcuu, U cpeaHue 3HauYeHUs1 BbIGOPOK pa3nunyaroTCcsA He3Ha4YMMo (TO eCTb eCnu BepHa U runortesa o
paBeHCTBe AUCMEpPCUN reHeparibHbIX COBOKYMHOCTEW, KOTOPbIM MpuHaanexaTt BbIOOPKM, U runoresa o
paBeHCTBe MaTeMaTU4eCKUX OXMAAHUN reHepanbHbIX COBOKYNMHOCTEN, KOTOPbLIM NPUHaAnexar BbIGopKn).

3. [awite onpegeneHne NOHATUIO KOpPENALUN.
Hanuune nunHerMHOM B3aMMOCBA3N MeXAy ABYMSA KONMMYECTBEHHbIMU XapaKTepucTukamum o6bekTa
nccrnenoBaHus.

4. B yem cocTouT 3agada ogHOGaKTOPHOro AUCMEPCMOHHOIO aHanuaa?
M3yyeHne BnusiHuAa opHoro dakrtopa (KONMMYECTBEHHOrO WIIM Ka4yeCTBEHHOro), KOTOpbIW MNpuHUMaeT
pa3snuyHble YPOBHM (3HAaYE€HUS UMK «KayecTBa» PaKTOPOB) HAa paccMaTpuUBaeMbli NapamMmeTp.

5. KakoBa 3agava MHOroaktopoHOro gUcnepcmMoHHOro aHanmaa?

M3yyeHre BRMUAHUA HECKONbKUX (paKTOPOB (KONMYECTBEHHbIX UININ Ka4yeCTBeHHbIX), KaXabli U3 KOTOPbIX
NPUHMMaET pa3fiMyHble YPOBHMU (3HAYEHUSA UMK «KayecTBa» (paKTOpPOB), HA paccMaTpuMBaeMbli NapameTp
ANs OLeHKN 3HAYMMOCTM KaXKgoro U3 Hux.

6. [lante onpegeneHne perpecCUoHHOro aHanuaa.
YcTtaHoBneHue QYHKUMOHANbLHOW 3aBUMCUMOCTU MeXxay u3MepsieMbiMU (MU ONTUMU3UPYEMbIMU) WU
3apaBaeMbIM (MM KOHTPONUPYEMbIM) KONTMYeCTBEeHHbIMU XapaKTepUcTUkaMm o6beKkTa uccnegoBaHuUs.

3apaHusa pasgena 20.3 (obpasoBaTtenbHbI NopTan «ANeKTPOHHbIA YyHUBepcuTeT BINY» B pazaene «OneKTpoHHble
KypCbl» — «XumMudeckun pakynstet» — «Kadegpa aHanntnyeckon xummmy — « OCHOBbI METPONOTUU U
xemomeTpuku» https://edu.vsu.ru/enrol/index.php?id=4905 ) moryT BbITb NCMOMNBb30BaHbI NPV NPOBEAEHNN
ANarHocTMyecknx paboT C LEenbio OLEHKN OCTATOYHbIX 3HaHWUIA MO pe3ynbTaTaM OCBOEHWUS JaHHOW AUCLUMIUHBI
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