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PaGoyas mporpamMma AMCIUILIHHEI «BhIYucanuTeIbHbIe METOABI B XMMHH» Ul 00ydaro-
muxed no cnenuaabHocTh 04.05.01 OynnamenTanpHas U IpUKIagHAs XUMUs, COCTaBJIeHa Ha OCHO-
Banuu DeepaIbHOTO TOCYAaPCTBEHHOTO 00pa30BaTENbHOTO CTAaHAAPTa BBICIIEr0 00pa3oBaHUS —
cuerpanureT mo cueraabHOCTH 04.05.01 OyHgaMeHTaTbHAS U NPUKIAAHAsA XUMHUS, YTBEPXKICH-
HOTo npuka3zoM MuHHCTEpCcTBa 00pa3zoBaHus U Hayku Poccutickoit @enepannu ot 13 uroms 2017 r.
Ne 652 (¢ u3m. u jgor.), [Topsiaka opraHu3aIiii U OCYIIECTBICHUS 00pa30BaTEeIbHON NeATEIbHOCTH
110 00pa30BaTeIbHBIM IIPOrPaMMaM BEICIIIET0 00pa30BaHUs — IporpaMMmaM OakanaBpuaTa, porpam-
MaM CIIeIHaIUTEeTa, IporpaMMaM MarucTparyphl, YTBEPKAEHHOTO NpHUKa3oM MUHHUCTEPCTBA HAYKU
U BeIcIIero obpasosanus Poccuiickoit @eneparmun ot 06 anpens 2021 r. Ne 245 (¢ u3M. U go1.), B
COOTBETCTBHHU C Y4eOHBIM IIJIaHOM, yTBep)KIeHHBIM YueHbIM coBeToM PI'BOY BO «lorl'Y» mns
Habopa 2024 roxa.

PaspaboTunk:

3aBeAyIOIUH Kadeapoil GU3nYecKold XUMUH,
JI-p. XUM. HayK B. M. Muxanpayk

PaGoyas mporpamMMa yTBepXKIeHa Ha 3acefaHuu Kadeapsl GU3NIECKON XUMHH.
[Tpotokon ot 26.03.2024 r. Ne 14

3aBemyromuii Kadeapoi {#/' B. M. Muxanpayk

COT'JIACOBAHO:

JlekaH XUMHYECKOTO (aKyIbTeTa
28.03.2024 r.

C.T. baxtuun

V4eOHO-MeToANYIEeCKass KOMUCCHS XUMHUUECKOTo (haKyIbTeTa
[Tpotokon ot 27.03.2024 1. Ne 2. )

/ ,\v 7 .
[Ipencenarens br0r0/ P. Y. JIpira

PyKOBOIHTENL OCHOBHOM MPOdeCcCHOHATBHOM
06pa3oBaTeNbHOM IPOrPaMMEl,

KaHJI. XHM. HayK, JIOIl. :g/( / O. B. Bapanosa
28.03.2024 r. A
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1. MECTO JUCLIMIIINHBI B CTPYKTYPE OBPA3OBATEJIbHOI ITPOI'PAMMEBI

1.1. TpeboBaHus K MpeABAPUTEIHHON MOJITOTOBKE OO0YYArOIIUXCA, MPEIIIECTBYIONUE U
COITyTCTBYIOIIKE AUCIMILINHBI, HA KOTOPBIX OCHOBBIBAETCS N3yU€HHUE JaHHOI:

JTUCLUUIUIMHBL TporpaMMbl  cnenuanurera: HWHpopmaruka, Maremaruka, ®Pusuka,
dusnueckas XUMUsl.

1.2. MUCUUIUIMHEI, KypCOBBIE pPa0OTHI M TPAKTUKU, IS KOTOPBIX OCBOCHHE JAaHHOMW
JTUCIUIUIMHBL HEOOXO0IMMO KaK MPeaIIeCTBYIOIIEE:

XuMudeckasi TeXHOJOTHs, KOMIBIOTEpHBIE TEXHOJIOTMM B Hayke M 00pa3oBaHHH,
Kunernka u TepMoanHaMuka (EpPMEHTATUBHBIX MpoIeccoB, MeTronbl pas3aeneHus u
KOHIICHTPUPOBAHUS B XUMUYECKOM aHalu3e, MeTobl aHamu3a MPUPOJIHBIX U MPOMBIIIICHHBIX
00beKkTOB, YueOHass TIpakTUKa: O3HaKOMHTENIbHas (oOs3artenpHas), I[IpousBoacTBeHHAs
MpaKkTHKa: mpeaaurioMuas (oOsi3arenbHast), [Ipou3BoACTBEHHAS] MPAKTUKA: TEXHOJIOTHYECKAs
(oOs3atenbHas),  [Ipow3BOACTBEHHAss  MpaKTHKA:  HAay4YHO-HUCCIEAOBaTelbcKas  pabdora
(oOs3aTenbHAN).

2. OIMMCAHUE JUCHUITIIMHBI

2.1.  OOmas xapakTepuCTHKa

HaumeHnoBaHue nokasarens 3HayeHHe TIOKa3aTes

HasBanue o6pa3oBaTebHON MPOTrpaMMBbI 04.05.01 ®yngamenTanpHas ¥ IPUKIATHAS
xumust (I[IporpamMma cneranureTa)

HIudp u Ha3BaHUE B COOTBETCTBHUH C b1.B.O/I.1 BeruncnurenbHble METObI B

y4€OHBIM IJIAHOM XUMHUHU

YacTbs 00pa3oBaTeabHOI MporpaMmbl BapuaruBHas yacTb: 6e3a/ibTepHATHBHbIE
JVICTIATUTHHEI

KonmuecTBO 3a4eTHBIX €IUHULL / BCETO YaCOB 6/ 216

2.2.  Pacmpenenenue yacoB no ¢popmaM U nepruogam o0yueHHs

OO0111€€ KOJINYECTBO YaCOB

® o | E CaMoCTOsI-
opma 21 3 6 -
> | $ | mexkuu- | mabopa- | MPaKTH- | TEIbHOU ®opma
00yueHus = BCETO
S | OHHBIX | TOPHBIX | YECKHUX paboThI KOHTPOJIS
+KOHTPOJIb
Ounas 3 6 51 34 — 131 216 3a4er

OuHas, Bcero

3aouHas

3. LEJM JUCLUTUIMHBI

[ToaroroBka CHEUATMCTOB-XUMUKOB, KOTOpPBIE YMEIOT TMPUMEHSITh BO3MOXKHOCTH
COBPEMEHHBIX METOJOB MaTeMaTH4ecKoi 00pabOTKM MAHHBIX JUIS PEIICHUS MPAKTHUYECKUX
3aa4 ¥, B YAaCTHOCTH, CTaTUCTHYECKOH 0OpabOTKM XUMHYECKOTO OIKCIIEPUMEHTA.
dopMHUpOBaHUE Y CHEIUATUCTa-XUMHUKA TTPAKTHYECKUX HABBHIKOB aHAJIM3a DKCIIEPUMEHTATBHBIX
TAHHBIX W UX HHTEPIPETAIUH.
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4. KOMHIETEHINH ObYYAIOIMETI'OCS, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHIA KOMITIOHEHTA OBPA30OBATEJIBHOU ITPOT'PAMMBI, UX NTHIAMKATOPBI
N INTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHM A

Komnerenmuu Nuaukatopel Pe3ynbrarel oOydueHMs
OIIK-3. Cniocoben OIIK-3.2. Ucnonp3yer | OIIK-3.2.1 3naer:
MPUMEHSTh PacueTHO- CTaHJIapTHOE — TEOPETUYECKHE OCHOBBI
TEOPETHUECKUE METOIbI MPOTpaMMHOE CTaTUCTUYECKOI 00pabOTKH
JUTSL U3YYEHHSI CBOMCTB obecrieueHue u PE3yNbTaTOB U3MEPEHUS U
BELIECTB U MPOLIECCOB C CHCIMAIM3UPOBAHHBIE | HAOIOICHUS;

HX YHAaCTUCM,
HCIIOJIb3YysA COBPEMCHHOC

pelieHuy 3a1a4

0as3sl JaHHBIX IIpH — MCTOAUKHU ITPOBCACHUS aHAIN3a

OKCIICPUMCHTAJIBHBIX JAHHBIX C

IIPOrpaMMHOE npogeccuoHaIbHON IIPUMEHEHUEM CTaTUCTHYECKUX
oOecrieueHne 1 0a3bl NEeSATEIbHOCTH nporpamm JASP u PAST.
JaHHBIX OIIK-3.2.2 YMeeT:
npo¢eCcCHOHATHLHOTO — ompeensaTh 0a30Bble CTATUCTUKU
Ha3HA4YCHUS pE3yNIbTaTOB U3MEPEHHUI;
— IPOBOJUTH IIPOBEPKY
CTaTUCTUYECKUX TUIIOTES;
— MPOBOANUTH OJHO(MAKTOPHBIN
JINHEVHBIN PETPECCUOHHBIN U
KOPPEJSILMOHHBIN aHAJIM3.
5. I[TPOI'PAMMA JJUCHUTUIMHBI

Ha3zsanue TeMEbl

Kpartkoe conepsxkanne TeMbl (BOIIPOCHI TEMBI)

Paznen 1. OnucarenbHble CTATUCTUKY PE3yIbTaTOB U3MepeHHl. CTaTUCTUYECKUE TUIIOTE3bI U

UX IPOBEpKA.

1. XapakTepucTuku
SMIUPUYECKUX
pacnpeneneHui

Hemn um 3amaum cratuctuueckod oOpabotku. IlorpemHocts
U3MEpPEHUl, OCHOBHbIE BHbl MOTPEIIHOCTH: MaTeMaTH4ecKas
MOJeNlb, ~ MpOMaxW, Tpu  00paboTKe,  ammaparypHbIe
K03(ppuLMeHTHI, cucTeMaTHueckue u ciyvaiiaele. CirydaiHbli
XapakTep 3KCHEPUMEHTAIbHBIX JTAHHBIX M MX IPEJCTaBICHUS:
THCTOTPAMMBI,  TOJIMTOH  4acTOT, JIByMEpHbIE  JaHHBIE.
Boluncnenne XapakTepUCTUK SMIIMPUUYECKUX PaCIpeieIeHHM:
HayalbHble M LIEHTPAJbHbIE MOMEHTBHI, BEIOOpOYHOE CpeaHee,
TUcnepcus, CPEAHEKBAIPATUYECKOE OTKJIOHEHHE,
ko3pduuuentsr Bapuanmu. OrmnpeneneHue  OMUCATENbHBIX
CTaTHUCTUK JKCHEPUMEHTAIbHBIX JAaHHBIX C I[PUMEHEHHEM
cratuctuueckux nporpamm JASP u PAST.

2. DOMIUpUYECKHE U
TEOpPETUYECKHE
pacnpeneneHus

OcHOBHBIE THUNBl SMIHMPUYECKUX pACIPENEICHUM U UX

cBoiictBa. HopmanbHOoe pacnpeneneHue, pacrpeaeaeHust
2

CreronenTa, uiepa, - pacnpeneneHue.

3. Cratuctryeckue
TUTIOTE3HI

OO0mre MPUHIMITEI TPOBEPKH CTaTUCTUYECKUX THIOTE3, HyJIb-
TUIIOTE3a W albTepPHATHBHAS THIIOTE3a, KPUTHYECKasi 00IacTh,
OLIMOKH MEPBOr0 U BTOPOTO POJIa, MOUTHOCTh CTATUCTUYECKOTO
kputepus. Kpurepum OIEHKHM CTAaTHCTHYECKHX THIIOTE3 B
3agadyax OOpabOTKM HSKCIEPHUMEHTAIBHBIX JaHHBIX, YPOBEHb
3HAYUMOCTH KPUTEPHS U BBIOOP €0 BEINYHHBI.

4. IIposepka

HpOBCpKa CTaTUCTHYCCKHNX THUITOTC3. HOPMAJIbHOI'O




CTaTUCTHUYCCKUX T'UIIOTEC3

pacnpeneneHus; OAHOPOJHOCTU paclpeseeHus; HaJaudue
CUCTEMATUYECKOTO CABUIAa MaTeMaTHYECKOIO  OXHJIaHUS;
IPOBEPKA OJHOPOJHOCTH PE3yJbTaTOB MAapaJIIEIbHBIX OIBITOB,
METOABI OTCEeBa TPYOBIX MOTPEHIHOCTEH B T.4. B JBYMEPHBIX
BbIOOpKax. [IpoBepka cTaTUCTHUECKUX TMIIOTE3 C IPUMEHEHUEM
cratuctuyeckux nporpamm JASP u PAST.

5. loBepurenbHbIi
HHTEPBal.

CnyuyaiiHas ommoOKa, JIOBEpUTEIIbHAS BEPOSATHOCTb,
JIOBEPUTENbHBIN MHTEPBAN A €AUHUYHOTO M3MEPEHUS U IS
BBIOOpOYHOTO  cpenHero.  OmpeneneHue  JTOBEPHUTEIBHBIX

UHTEPBAJIOB C IPUMEHEHUEM CTaTUCTHUYECKUX nporpamm JASP
u PAST.

Pa3znen 2. JIuHelHbIN perpecCUOHHBIA U KOPPENISALIMOHHBIN aHAIU3.

6. OnHO(aKTOPHBIH
JIMHEHHBIN PErpecCUOHHBIN
aHaJus3.

Perpeccuonnsiit aHajus3. YcnoBus, OIIpEeIEIISIOINE
BO3MOKHOCTbh TOJIyYECHHSI MAaTEMAaTHUYECKUX MOJEIIEH METOIOM
HaWMEHBIINUX KBAJIPaTOB.

7. PerpecCuOHHBIN aHan3
JUISL cIyvasi, Koraa
KaKJIOMY 3HAYEHUIO
HE3aBHCUMOM MePEMEHHOMN
COOTBETCTBYET OJHO
3HAYEHHE 3aBUCUMON
IIEPEMEHHOM.

Perpeccuonnslii  aHanM3 INpu  OAHOPOJHOCTH  JTACIIEPCUU
BOCIIPOM3BOAMMOCTH  OpJAMHAT  H3MepsieMOol  (QyHKUIHMU:
OIpe/IeNIEHNE MapaMETPOB PETPECCUN T10 IKCIIEPUMEHTAIBHBIM
JAHHBIM; OCTaTOYHAas JAUCHEPCUS U JUCIEpPCHs NapaMeTpoB,
OILICHKa JOBEPUTENBHBIX HMHTEpBasIoB. IIpoBepka 3HaUMMOCTH
ypaBHEHHUs perpeccuu ©u ero KodpduiueHToB. AHanmm3
OCTaTKOB,  OCHOBHble  Tumbl  TpeHaoB.  lIpoBenenue
PErPECCUOHHOr0 AaHalIM3a C IMPUMEHEHHEM CTaTHCTUYECKUX
nporpamm JASP.

8. PerpeccroHHbIN aHATHN3
JUIS cilydasi, Korja
KaXJ0MY 3HAYEHHUIO
HE3aBHUCUMOM NTEPEMEHHOMN
COOTBETCTBYET HECKOJIBKO
3HAUCHMUI 3aBUCUMOM
MIEPEMEHHOM.

Perpeccuonnslii aHanu3 NOpH HEOJHOPOJHOCTH JHCIEPCUI
BOCIIPOM3BOAMMOCTH  OpJAMHAT  H3MepsieMoll  (QyHKUMU:
OIpEJIETICHUE MTAPAMETPOB PETPECCHUU IO IKCIIEPUMEHTAIbHBIM
JaHHBIM; OCTaTOYHAasl JMUCIEPCUS MU AMUCIEPCHUS I1apaMETpOB,
OILICHKA JOBEPUTEIIBHBIX WHTEPBAJIOB. [IpoBenenue
PETPECCUOHHOIO aHaJM3a C IPUMEHEHUEM CTaTHCTUYECKUX
nporpamm JASP.

9. ITapHbIil TMHEHHBIN
KOPPEJALIMOHHBIN aHAJIN3.

[TapHass koppenalusi, CTaTUCTUYECKOE OLECHUBAHHUE MMapHOU
koppensimuu. [Ipsimas u oOpaTtHas perpeccusi, kKo3dduimeHt
KOppelauuy W jaeTepMuHanmu. KoppemsinnoHHBIN —aHamu3
OMIIUPUYECKUX JAHHBIX, BBHIOOPOUHBIA KO3(uimeHT napHoi
Koppemsauun.  JloBepUTeNbHBIE  ONEHKH  AMIIUPUYECKOTO
kod(duumenta koppensuuu. lIpoBeneHne KOppensHOHHOTO
aHaJu3a ¢ MPUMEHEHUEM CTaTUCTHUYeCKUX nporpamMm JASP.

10. MHOXeCTBEHHBIN
JIMHEHHBIH
KOPPEJALIMOHHBIN 1
PETPECCUOHHBINA aHAIIH3.

AHanu3  MHOXXECTBEHHOM
KOppeIsIue 1
KO3 HUITUEHTHI
perpeccus.

Koppemsiiuy, KO3 UIIUEHTHI
nerepmuHaiui. CBOTHBIE W YAaCTHBIC
Koppensiuui. MHOXECTBEHHass JIMHEHHas
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6. CTPYKTYPA U COAEPXAHUE JUCIHUITIINHDBI

6.1. ®opma oOyueHus — ouHasi, Kypc — 3, ceMecTp — 6

HaumenoBanus pa3aenoB u TeM

KomnnuectBo yacos

Jlexn. | Jlabop. | Ilpakr. | CPC+K | Beero
Pasznen 1. OnucarenpHble CTATUCTUKU
pe3ynbTaTtoB u3MepeHuid. CTaTUCTHUECKHE
TUIOTE3bI U UX IPOBEPKA. 21 16 61 98
1. XapakTepuCTUKH SMIUPUUECKUX
pacnpeneneHui 4 4 12 20
2. DOMIIUPUYECKUE U TEOPETUIECKHE
pacnpezeseHus 4 4 12 20
3. CTaTUCTHUYECKUE TUITOTE3bI 4 13 17
4. IIpoBepka cTaTUCTUUECKUX TUIIOTE3 6 8 14 28
5. loBepUTebHBIN HHTEPBAIL. 3 10 13
Paznen 2. JIuHeWHbIN perpecCUOHHBIN U
KOPPEJSILIMOHHBIN aHAIN3. 30 18 70 118
6. OnHO(aKTOPHBIN TUHEHHBII
PETPECCUOHHBIN AHAIIN3. 4 12 16
7. PerpeccuoHHBIN aHAIN3 NIpU
OJHOPOJHOCTHU JUCTICPCHIT
BOCIIPOM3BOAMMOCTH OPJHHAT. 8 6 14 28
8. PerpeccOHHBIN aHAIU3 IIPU
HEOJTHOPOJHOCTH JUCIIEPCUI
BOCIPOM3BOAMMOCTH OpJIMHAT. 8 8 16 32
9. IlapHblil JIMHEHHBIA KOPPEISALMOHHBIH
aHaJu3. 6 14 20
10. IByxdaKTOpHBII TUHEHHBIN
KOPPEJISLIMOHHBIN U PErpeCCUOHHBIN
Anas. 4 4 14 22
HUTOI'O I1O KOMIIOHEHTY OIIOII 51 34 0 131 216

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKVIIEI'O KOHTPOJIA
YCIIEBAEMOCTHU, IPOMEXYTOYHOU ATTECTALINN

7.1.  KoHTpoabHbBIE BONPOCHI

el

pcam3anuu.

Yro Takoe HCTHHHOE 3HaYeHHE (PU3NUECKOIN BETUUNHBI?
Urto Takoe SMIIUpUIECKOE 3HaueHUE (PU3UICCKON BEITMUIUHBI /
JlaTb omnpeneneHue morpemHocTy (OMUOKH) U3MEPEHUs?
JlaTe onpeneneHue AeMCTBUTENBPHOMY 3HAYEHHIO N3MepseMon BennuuHbl. Kakne
3HAYEHUS MOTYT CUMTAThHCS AEUCTBUTEIbHBIMU?

5. JlaTh KpaTKyO XapaKTEPUCTHKY MOTPEUIHOCTIM U3MEPEHUN 110 BO3MOXKHOCTH UX

6. JlaTth KpaTKyIO XapaKTEPUCTUKY MOTPEIIHOCTAM U3MEPEHUH M0 3aKOHOMEPHOCTSIM UX

IIOABJICHUAA.

7. JlaTh KpaTKyIO XapaKTePUCTUKY IOTPEITHOCTSIM H3MEPEHHIA 10 (hOpME HX YUCIIOBOTO

MMPpEACTaBJIICHU.




10.
11.
12.
13.
14.
15.

16.

17.
18.

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

31.

32

37.

38.

39.

40.

41.

42.

43.

44.

[lepeuncnuTh MPUUMHBI CIYYalHOTO XapaKTepa SKCIePUMEHTANbHBIX JaHHBIX. UTO Takoe
CTaTUCTUYECKHUE BEJIMUMHBI?

Jatb onpeneneHne ciy4yaiHOW BEJTMYUHE.

Urto Takoe reHepasibHasi COBOKYIHOCTb?

Urto Takoe BeIOOpKA?

UTto Takoe OAHOMEpHBIE TaHHbIE?

UTto Takoe BapuallMOHHBIN M aTPUOYTHUBHBIN PSIbI TAHHBIX ?

Uro Takoe kiacc? Uto Takoe uHTEpBai?

Kak onpenenuth 4ynciio KJ1accoB M uX mHpHHY? Kakoe 4iciio KiacCcoB CUUTAETCS
IpUEMIIEMBIM?

UYro Takoe yacToTa M YaCTOCTh MOMaJaHusl pe3yIbTaTOB IKCIEPUMEHTA B 3aJaHHBIN
UHTEpBa?

YT0 Takoe HaKOIUIEHHAs YaCTOTA U HAKOIICHHAs] YaCTOCTh?

Kax moctpouTs pacnpeneneHue 3KCepuMeHTaIbHbIX JAaHHBIX B 3aBUCUMOCTH OT YaCTOTHI
WX TIOSIBJICHHS B BUJIE THCTOTPAMMBI? IMOJIUTOHA YacTOT (YacTOCTe)? MOIMroHa
HAKOILJICHHBIX YacTOT (4acTocTeil)?

[IpencraBbTe OCHOBHBIEC BUIBI THCTOrpamMM. O 4eM CBHAETENbCTBYET UX opma?

Urto Takoe JBY- 1 MHOTOMEpPHbIE JaHHbIE?

JlaTh XapaKTEpUCTUKY CPEIHUM 3HAYEHUAM CIIyYaiHOW BETUYUHBI?

JlaTh XapakTepUCTUKY MapaMeTpaM Mepbl pa3dpoca JTaHHbBIX.

Uto Takoe KaxyIascsa aCUMMETpUsi?

UTo Takoe UCTUHHAS aCUMMETPHUsI?

JlaTh XapaKTepUCTUKY BEJIIMYHHE p.

JlaTh XapaKTEepUCTUKY BEIUYUHE €.

I"ayccoBo (HopManbsHOE) pactipezenenue. JloBeputenbHast BEpOATHOCTb.

Pacnpenenenue Ilyaccona.

Pacnpenenenne Ctero/ieHTa.

JloBepuTenbHbIl  MHTEpBal i cpeaHero. [lpaBuna  OKpyrieHHS  pe3yJbTaToB
AKCIIEPUMEHTA.

Pacnpenenenue @uiepa.

. %’ — pacrpe/ieIIeHue.
33.
34.
35.
36.

[TonsTHe craTcTHUecKOl runoTe3bl. OMUOKH EPBOro U BTOPOro poja.

Kpurepuu oieHKH CTaTUCTUYECKON TMIIOTE3bl. Y POBEHb 3HAYNMOCTH.

ITpoBepka runoTe3bl OAHOPOJHOCTH PE3YJIBTATOB NAPAJIIEIIBHBIX ONBITOB. T-KPUTEPHH.
['mmore3a 0 TPUHAMJIEKHOCTH BBHIOOPKH K HOPMallbHOMY pacrpeneneHuto. Kputepwuii
Konmoroposa-CmupHOBa.

[IpoBepka paBHOTOYHOCTH JAaHHBIX B JABYX BblOOpkax. [umoreza oaHOpPOAHOCTH
nucnepcuii. Kpurepuit Guiepa.

[IpoBepka paBHOTOYHOCTH JaHHBIX B HECKOJBKHUX BBIOOpKAX OJUHAKOBOIO 0OBEMa.
I'unore3a onHoponHocTH nucnepeuid. Kpurepuit Koxpena.

[TpoBepka paBHOTOYHOCTH JAHHBIX B HECKOJBKHX BBIOOpKax pasHoro odwrema. ['mmoresa
oaHopoaHoctu aucnepcuil. Kpurepuii baprnerra.

IIpoBepka THIIOTE3BI O PABEHCTBE JBYX MaTeMaTHYECKUX OXuaaHui. Kpurepunii
CTpIOZ€EHTA.

ANTOPUTM CTaTUCTUYECKOH 0OpaOOTKM Pe3ybTaTOB AKCIEPUMEHTA JIsi OJHOW BBHIOOPKH
JAHHBIX.

AJNTOPUTM CTATUCTUYECKOH OOpaOOTKM pe3yabTaTOB IKCIEPUMEHTA Il JBYX BBIOOPOK
JAHHBIX.

AJNTOPUTM CTAaTUCTHYECKOW OOpabOTKM pEe3ylbTaTOB OJKCIIEPHUMEHTA I HECKOJIBKHUX
BbIOOPOK JTaHHBIX.

PemnTe 3a1aun Ha yCTaHOBJIEHUE OJHOPOJHOCTH JIaHHBIX, HOPMAJIBHOTO PaCIpEACIICHHUS,
PaBHOTOYHOCTH U BO3MOXKHOCTH 00BbEITMHEHNSI BEIOOPOK B OJIHY COBOKYIHOCTH JJaHHBIX.
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46.

47.

48.

49.

50.
51.

52.

53.

54.

55.

8.

. IlonsiTue perpeccoHHoro ananauza. JlomyiieHus, Jiexkamue B ero ocHore. OmnpenesieHue

[IapaMeTPOB YPABHEHHUE PETPECCUM 10 IKCIIEPUMEHTAJIBHBIM J1aHHBIM.

OneHka aJeKBaTHOCTH JHHEHHOW Mojenu. OcrtarouHas aucnepcus. KosddurmeHTs
KOPpEJSILMY U JE€TEPMUHALIIH.

OneHka JIOBEpUTEIBLHOTO  HWHTEpBaja  («KOpHaOpa  OMMUOOK») Ui  HCKOMOM
($YHKIIMOHATLHON 3aBUCUMOCTH. VICKIIIOUeHHE BBINAAAIONUX 3HAYCHUH.

IIpoBepka CTaTUCTUYECKON 3HAYMMOCTH NApaMETPOB YPAaBHEHUS PETPECCHM € MOMOIIBIO
kputepus CTbIOACHTA.

Boruncnenne ciayyaiiHbIX OMIMOOK M JTOBEPUTENBHOIO HUHTEpBaja [UJIsl IapamMeTpoB
perpeccum.

Pacuér noBepuTenbHOro MHTEpBaa I PE3yabTaTOB HENPSIMBIX U3MEPEHUM.

IIpoBepka rumoTe3bl OJHOPOJHOCTH  JUCHEPCUM  BOCIPOM3BOAMMOCTH  OpJAMHAT
n3MepsieMort PyHKIUH (B Ciydae HECKOIBKUX OpAUHAT (DYHKIIHH).

[IpoBepka THUIIOTE3bl JMHEWHOCTH HCCIEAyeMONH (YHKUMOHAIBHOM 3aBUCHUMOCTH.
Kpurepuit @uinepa.

Pacu€r noBepuTENbHOrO MHTEpPBaja Ul MCCIEAYEMOM 3aBUCUMOCTH (B clyyae
HECKOJIBKUX OpJIMHAT (DYHKITHH).

[TpoBepka CTAaTUCTHYECKOW 3HAYMMOCTH TapameTpoB by M by (B ciaydyae HECKOJIBKUX
opauHAT QYHKIIHH),

Pacuér cnydaiiHOW OIIMOKM M JOBEPUTEILHOTO HMHTEpBaja Al by u by (B cimyuae
HECKOJIbKMX OpJIMHAT (DYHKITHH).

PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT ObYHAIOIIUECA

OOmiast oreHKa 3HAHUHM 00ydaIOMIMXCS MO TUCHUIUIMHE TpoBoauTcs mo 100-0ammpHON

IIKajie MCXOIs M3 MaKCMMyMa, MpHBEIEHHOro B Tabnuime Hmwke. OpraHW3almOHHO-ydeOHas
paboTa B ayAUTOPUM OLICHUBAETCS HAa OCHOBE TAKMX KPUTEPUEB KaK MOCEIAeMOCTb 3aHATHM,
CBOEBPEMEHHOE M Kaue€CTBEHHOE BBINIOJIHEHUE JOMAIIHUX 3aJaHUi, aKTHUBHOCTb BO BpeMs
NPOBE/ICHUS JIEKIMOHHBIX M TNPAKTUYECKUX 3aHATHH (ydacTHe B OOCYKIEHMHM TEKYyILEro U
IPOIIEHHOr0 MaTepuaia, peleHue 3a1a4 1 T.11.).

8.1.  ®opma oOyueHus — ouHas, Kypc — 3, cemecTp — 6

Howmepa paszgenos Buner pabot Maxcnmaiboe
KOJINYEeCTBO OaJIJIOB
Opranu3annoHHO-y4eOHas padoTa CTy/IeHTa B 5
ayIMTOPUHU
Paspen 1 C};MOCTPOSITGJIBHa}I pabota 5
Tekymmi KOHTPOJIb 15
UTOI'O 25
Opranu3annoHHO-y4eOHas paboTa CTy/A€HTa B 5
ayJIuTOpUU
Pasnen 2 C};MOCTPOSITGJIBHa}I pabota 5
Tekymuii KOHTPOJIb 15
UTOI'O 25
3auer 50
OOmmii uToT 3a cCeMecTp 100

CooTBETCTBUE OAIIOB OLIEHKE

KomnunuectBo 6a11oB

OrneHka 1o nATuOAIILHON IIKaIe
ECTS | Dxzamen, nuddepeHmpoBaHHbINA 3auer
3a4er

u3 100




90-100 A OTIIMIHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C XOpotto 3a4TECHO
70-74 D 3a4TEHO
60-69 E YAOBIETBOPUTEIHHO aTTomO
35-59 FX HE 3aYTECHO

0-34 F HEYJOBJIETBOPUTEIHHO o 3a9TeN0

9. OBECIIEUEHHME OBPA3OBATEJIBHOI'O ITPOLIECCA JJIA JIUL C
OI'PAHMYEHHBIMH BO3MOXHOCTAMUA 310POBbA 1 MTHBAJIM/IOB

B xozxe peanuzanuu QUCIUILTMHBI UCTIOIB3YIOTCS CISAYIONINE JOMOIHUTEIBHBIE METOIbI
00y4eHHs, TEKYILLEro KOHTPOJIsl YCIIEBAEMOCTH U MPOMEXYTOYHOU aTTecTalluu 00ydaroumxcs B
3aBUCHUMOCTH OT UX WHANBUAYATHHBIX OCOOCHHOCTEH:

1) JUIA CIENBIX U CIIA0OBUIAIINX:

— TeKIUU O(OPMIISIOTCS B BHIE OSJICKTPOHHOTO JOKYMEHTa, JTOCTYIMHOTO C
MOMOIIbI0 KOMIIBIOTEPA CO CTIELUATU3UPOBAHHBIM IPOTPAMMHBIM 00ECIICUEHUEM;

— JUIS ~ BBITIOMHEHWs]  3aJlaHusi  TpU  HEOOXOAWMMOCTH  TMPEAOCTaBISICTCS
YBEJIMYHUBAIOIIEE YCTPOUCTBO; BOZMOXKHO TaKXKE MUCIOIb30BaHUE COOCTBEHHBIX YBEINYMBAIOLINX
YCTPOWCTB;

— MUCbMEHHBIE 3aJJaHusl OPOPMIIAIOTCS YBEIHMUEHHBIM HIPpU(TOM.

2) JUTSI TITYXHX U CIIa0O0CTBIIIAIINX

— JIeKUUU 0(POPMIISIOTCS B BUJIE JIEKTPOHHOTO JOKYMEHTA;

— MUChMEHHBIC 3aJJaHNUS BBIIOJHSIOTCS Ha KOMITBIOTEPE B MUCHBMEHHOH QopMe;

— 9K3aMEH TMPOBOJUTCA B TNHCbMEHHOH (opMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBeJieHNe B popMe TeCTUPOBAHUSI.

3) JUTSI TUL] C HapYLLIEHUSIMU OMOPHO-/IBUTATENILHOTO almapara:

— TeKIUU O(OPMIISIOTCS B BHIE OSJIEKTPOHHOTO JOKYMEHTAa, JTOCTYIHOTO C
MOMOIIbIO0 KOMIIBIOTEPA CO CTIELHUATU3UPOBAHHBIM IPOTPAMMHBIM 00ECIICUEHHEM;

— MUChMEHHBIC 3aJJaHUS BBIIOHSIOTCS Ha KOMITBIOTEPE;

— 9K3aMEH MPOBOJUTCS B YCTHOM (hopMe MM BBIMOJIHSETCS B MUChbMEHHOU (opme
Ha KOMIIBIOTEPE.

[Ipn HeoOXonMMOCTH TMpenycMaTpUBAETCsS YBEIWYEHHE BPEMEHH [UIsl IOATOTOBKH
OTBeTA.

[Ipouenypa  mnpoBedeHHs  MPOMEXKYTOYHOM  aTTecTaluud A OOydaroluxcs
YCTaHABIMBACTCA C YYETOM WX HWHAUBUAYATBHBIX TCUXOPU3UYECKUX OCOOCHHOCTEH.
[TpomMexyTouHas aTTecTalus MOXKET TPOBOAUTHCS B HECKOJIBKO JTAIOB.

[IpoBenenue mpoleAypsl OICHUBAHHUS pPE3YyJIbTATOB OOYYCHHS JIOMYCKAaeTCs C
MCIOJIb30BaHUEM JIUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHIA.

ObecneunBaeTcst JOCTYI K UH(GOPMAIIMOHHBIM U OubIuorpaduyeckuM pecypcam B CETH
WuTepHer s kaxzaoro oOywaromierocsi B ¢opMmax, aJalTUPOBAHHBIX K OTPaHUUYEHUSM HX
3JI0pPOBbS U BOCTIPUSATHUS HHPOPMAITUH:

1) JUIA CIENBIX U CIIA0OBUIAIINX:

— B IIEUYaTHOHN (pOopMe yBETUUEHHBIM MIpU(TOM;

— B (hopMe FIEKTPOHHOTO JJOKYMEHTA;

2) JUTSI TITYXHX U CIIA00CTBIIIAIINX

— B IeUaTHOM opme;

— B (hopMe AIEKTPOHHOTO JJOKYMEHTA.

3) JUTsL 00yYaroIMXCsl C HApYIIEHUSIMU OTOPHO-/IBUTaTENILHOTO arnmapaTta:

— B IIEUaTHOH (popme;

— B (hopMe AIEKTPOHHOIO JJOKYMEHTA.
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10.  MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEGHOI'O ITPOLIECCA

VYuebnsle 3ansaTUsA npoBoisaTcs B 9 xopmyce Honl'Y (r. Jowenk, yn. [opca, 17a). s
IPOBEJCHUS J1Ta0OpaTOPHBIX 3aHATHI TpeOyeTcss ayauTopus, oOOpyJOBaHHas MEJIOBOM WU
MapKepHOH TOCKOH, MyJIbTUMEIUHHBIN TIPOEKTOP U dKpaH, HOYTOYK, KOMILJIEKT yueOHO! Mebenn
JUIsL CTYJEHTOB, pabouee MeCTO IMpernojaBaTelsis, BbIXod B MHTEepHET — NPOBOAHON WU C
ucnonbs3oBanueM Wi-Fi.

JlaGopatopHble 3aHATHSA TpoBoAATCA B jaboparopun «KoMIbIOTEpHBIE TEXHOJIOTUU H
MOJICKYJIIPHOE MOJEIHPOBaHUE» (KOMIBIOTEPHBIN Kiacc), 000pYyAOBAaHHOM KOMIIBIOTEpAMH C
JUIEH3UOHHBIM MPOTrpaMMHBIM 00ecriedeHHEeM, JOCTYIIOM K ceTh HTepHeT, CToJIaMu, JOCKOM.

Jnisi caMOCTOSTENTbHONM paboThl HMCIIONB3YIOTCSI TEKCTOBBIE W 3JIEKTPOHHBIE PECYpCHI
Hay4Hoii OMOMMOTEKH YHHMBEPCHTETa W JIPYTUX SJICKTPOHHBIX OWONMOTEUHBIX 0a3 TaHHBIX,
y4eOHO-MeTOIMUecKoe OOecredeHrne, NpPEeACTAaBICHHOE B Y4YeOHO-METOJMUYECKOM KaOuHeTe
['maBHOTO KOpITyCa (aym. 405).

[Ipu u3yyeHUH TUCHMIUIMHBI IPUMEHSIOTCS 3JEKTPOHHOE OOY4YeHHE U TUCTAHLMOHHBIC
oOpa3oBatenbHble  TexHojoruu. C  HCHONB30BaHHWEM  KOMIIBIOTEPHBIX  TEXHOJIOTUH
JUCTAHIIMOHHOTO 00pa30BaHMsI OCYLIECTBISETCS TEKYIIUH KOHTPOJIb 3HAHUHM OOydYaroUIuXxcs Ha
OCHOBE TECTHPOBAHMSI U ITPOBEPKU PE3YJIHTATOB CAMOCTOATEIHHON PaOOTHI.

11. PEKOMEHIAYEMAZ JIUTEPATYPA

11.1. OcHoBHas nuTEpaTypa

1. bopomuna, A.B. Cratuctuyeckas oOpaboTka maHHBIX [DIeKTpoHHBIA pecypc]: A. B.
Boponuna. — VYda: Yumckuii yHuBepcuTeT Hayku M TexHosormil. — 2022. — 96 c.
https://elibrary.ru/item.asp?1d=53754964.

2. Macrepenko, J{.A. Ilpsmbie wu3mepenusa. Craructuueckas o0pabOTKa pe3ysbTaToOB
[DnexTponnslit pecypce]: . A. Macrepenko. — M: «M3natenbckue pemenus». — 2020. — 102
c. https://elibrary.ru/item.asp?id=42428853.

3. XKusonucueB @.A., FiBanoB B.A. Perpeccuonnsliii aHaian3 B 9KCIIEPUMEHTAIBLHON (PU3HKE. —
M.: U3n-Bo MI'Y. 1995. — 208 c.

4. boposukos B.II., bopoBukoB N.II. STATISTICA. Craructuueckuii ananusz u o0paboOTKa
naHHeIXx B cpene Windows. — M.: HudopmanmonHo-u3aarenbckuii oM "OunuHs",
1997. - 608 c.

5. Cnupunonos B.II., Jlomatkun A.A. Martematuueckas o0paboOTKa (UIUKO-XMMHUYECKHX
maHHbIX. -M: MI'VY. 1970. - 222 c.

6. Craructuyni MeToau y ximii: [ligpydHHUK Ui CTYy/AEHTIB XIMIYHUX CIEIIaTbHOCTEH BUIIMX
HaBdabHUX 3aknaniB [Tekct] / O. B. Imenko, B. M. Muxameuyk, H.I. bina [ra iH.] —
Jouneupk: BunaBuuurso ouHY, 2012. — 504 c. (3 rpupom MOH, nuct Ne 1/11-5169 Bin
17.04.12).

11.2. JlonmosHUTENbHAS TUTEPATYpa

7. Hepddens K. Craructuka B ananutudeckoil xumud. -M. :Mup. 1994. - 268 c.

8. CraructuyHa oOpoOKa XIMIYHOTO EKCHEPUMEHTY y MpHKIagaxX: HaBYaITbHO-METOIWYHHIMA
nocionuk / B.M. Muxanpuyk, H.I. Bina, O.B. binuit / lorensk: JlonHY, 2011 — 207 c.

9. JluHelHBI pPEerpecCHOHHBIN aHAIU3 PE3yJbTaTOB XMMHUYECKOrO JKCIEpUMEHTa B CHCTEME
STATISTICA. YuyeOGuo-merogmueckoe mnocodue / B.M. Muxanpuyk, A.B. Muxampuyk /
Honeuk: JonHY, 2002. — 66 c.

10. BeimosiHEHHE  CaMOCTOSATENBHBIX  pabor 1o kKypcy “‘Cratuctudeckas o0paboTka
skcriepuMeHTa B xumuu’ (MeTtoaumdeckoe mocoOue [Uisi CTYJIEHTOB CHEIHMAIbHOCTH
7.070301). / B.M. Muxansuyk. [Jonenk, JJorHY, 2003 —56 c.
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11. Cratuctnuna oOpoOka ekcnepuMeHTy B Ximii. HaB4ampHO-MeToawunmii mocioHuK B.M.
Muxaneuyk, H.I. bina / lonensk: JouHY, 2006. — 116 c.

12. NHOOPMAIIMOHHBIE PECYPCHI

1. AHanu3 YHCIOBBIX AKCIEPUMEHTAJIbHBIX JAHHBIX B XMMHU: JIUCTAHI[MOHHBIH
Kypc. - URL
https://moodlephyschemistrydonnudonetsk.moodlecloud.com/course/view.php?id=11 (mara
obpamienus: 01.01.2023) — Pexxum noctymna: Asist 3aperucTpyp. MoJIb30BaTeNeH.

2. HanuonanbHast 3JIEKTPOHHAsI OoubaIHoTEKA (HOb): dhenepanpHas
rocynapcTBeHHass MHQpopManuonHas cucrema / MunuctepctBo Kynsryper P®; Poccuiickas
rocynapcTBeHHas Oubnuoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mara obpamenus:
01.09.2023). — Pexxum noctyna: cBoOOAHBIN, moAnucka. Heobxonuma ycTaHOBKa MPOrPaMMHOTO
obecnieueHus. — TeKCT: AEKTPOHHBIN.

3. eLIBRARY.RU: nayunas snektpoHHas 6ubnaunoreka: caidT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mata oGpamenus: 01.09.2023). — Pexxum nocTyma: Ijisi aBTOPHU3OB.
[I0JIb30BaTENe. — TEKCT: 2JIEKTPOHHBIN.

4. Hayunas snexkrponnass Oubnmoreka «KubepJlenmnka»: cait / Accoruanus
«OtkpbiTas Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexum nocryna:
CBOOOTHBIN. — TEKCT: EKTPOHHBIMN.

5. DNeKTPOHHO-ONOIMOTeYHAs cucrema «JIaHby: [caiit]. — URL:
https://e.lanbook.com (mara oO6pamenus: 01.09.2023). — Pexum gocTyma: ajis aBTOPHU3OB.
[I0JIb30BaTENe. — TEKCT: 2JIEKTPOHHBIN.

6. 9BC KOpaiitT: snekrponHas OMOIMOTEYHass cucTema: caWT. — Mocksa, 2013. —

URL: https://biblio-online.ru (nara obpamenus: 01.09.2023). — Pexxwum noctymna: /uisi aBTOPH30B.
IIOJIb30BaTeNe. — TEKCT: dJEKTPOHHBIN.

7. DeKkTpoHHO-0nbanoTeunasi cucrema Jloul'Y: caiitr / ®T'BOY BO «lonl'Y». —
Howuenik, 2016- . — URL: http:/library.donnu.ru/ (mara obpamenus: 01.09.2023). — Pexum
JIocTyna: cBOOOMHBIN. — TeKCT: IMeKTPOHHBIN.

8. DJeKTPOHHBI KaTajgor Hayunoii Ombnmoreku Jlonl'Y: pasmen caiita / Hb
Houl'V. — Tekct: anextponusii // DbC Jlonl'Y: caiir. — URL: http://library.donnu.ru/catalog/
(mata ooOpamenus: 01.09.2023). — Pexum gocTtyna: TOHWCK CBOOOJHBIN, 3JIEKTPOHHBIC
JIOKYMEHTBI — [ Itosb3oBarenen JJonl'y.

9. OaexTponnblii apxuB Jonl'Y: pasmen caiita / HB Jlonl'Y. — Teker:
anekTpoHHsld // OBC Jlonl'Y: caiit. — URL: http://repo.donnu.ru/ (mata oOpaieHus:
01.09.2023). — Pexxum noctyna: cBOOOIHBIM.

13. [TPOT'PAMMHOE OBECIIEUEHUE

1. Windows 7 PRO (xopnoparusHas aunen3us oY Ne 46484614)

2. Microsoft Office (kopmoparusHas munensus oY Ne 46472919)

3. Microsoft Visual Studio (yinunensust nporpammsl Dream Spark m1s Beicmx yueOHbIX
3aBe/ICHUN)

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (auuenszun GPL, Apache,
BSD mist cB060HOTO MPOrpaMMHOTO 0OECTICUSHUS ).
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