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1. IlepeyeHb IIIAHUPYEMBbIX Pe3yJbTATOB 00y4eHH s MO JUCHUILINHE KOCHOBBI
MaTeMaTn4yeckoii 00padoTku HH(OPMAIIUN», COOTHECEHHBIX C IUIAHUPYEMbIMU
pe3yJbTaTaMHi 0CBOeHHs 00pa30BaTeIbHOM MPOrpaMMbl

B pesynerare ocBoenns OIIOII 6akanaBpuara 44.03.05- [legarornueckoe oopa3oBanue,
npopuib «l'eorpadgus 1 IKOHOMHKA» 00YUIAIOIIUICS TOHKEH OBIAACTh CICTYIOIIMMH
pe3yabraraMu 00y4deHus mo qucuuiuiniHe «OCHOBBI MAaTEMAaTHYECKOH 00pabOTKH WH(POPMAIHID):

Konw!i Pesyabrarsl ocBoenust OIIOIT IlepeyeHb MJIAHUPYEMBIX Pe3y/IbTATOB
komnereHuuii  /Coaep:kaHue KOMIIeTEeHIUI 00y4YeHHUs 10 JUCUHUIJINHE
OK-3 CIIOCOOHOCTBIO UCIIOJIL30BAThH 3name:

€CTCCTBCHHOHAYYHbIC 1 MATEMATUYCCKUC OCHOBBI MaTeMaTP[‘leCKOﬁ 06pa60TKI/I

3HaHUA J11 OPUCHTUPOBAHUA B COBPEMCHHOM I/IH(l)OpMaHI/II/I;

MH(POPMAITIOHHOM ITPOCTPAHCTBE Ymems:

MIPOBOIMTE PA3THUNSI MEXKIY TOUHBIM H
MIPHUOIMKEHHBIM MATEMaTHICCKUM
JIOKA3aTe/IbCTBOM, B YACTHOCTH, KOMITBIOTCPHON
OIICHKOM, MPHOINKEHHBIM H3MEPECHHEM,
BBIYMCIICHHUEM H JIp.;

Bnaoemes:

OCHOBHBIMH MaTEMaTHYE€CKUMU
KOMITBIOTEPHBIMH UHCTPYMCHTAMH:
BH3YyalTU3alliK JaHHBIX, 3aBHCUMOCTEH,
OTHOIIICHHH, MMPOLIECCOB, TCOMETPUICCKIX
00BEKTOB BBIYHCIICHUH U JIP.

2. Mecro gucuuniaudbl B ctpykrype OINIOII 6akanaBpuara

Hannas yuebnas nucuuruinHa BxoguT B pa3aen «b.1.5.7 bazosas yacte» ®I'OC-3+
no HampaBieHuto noAroroBku 44.03.05 Ilemarornueckoe o6paszoBanue [Ipoduip
noArotoBku «leorpadus u 3JKOHOMUKA»

Teopernyeckold OCHOBOWM ISl M3y4eHHUS Kypca SBISETCS LMK MaTeMaTHYECKHX H
€CTeCTBEHHOHAYYHBIX AUCIUILINH y4eOHOTO IIaHa cpeqHel 00meo0pa3oBaTebHOMN IIKOIbI.

Jucuumnnaa «OCHOBBI MaTeMaTHUECKo 00paboTKH HH(GOPMAIHI U3ydaeTCs
CTYACHTaMHU Ha 3-eM Kypcax B 5-OM ceMecTpe AJIsi OYHON (POpPMBI O0YUIECHHUS.

3. O0beM QUCHHUIIMHBI B 32a4€THBIX eIMHUIAX C YKa3aHHEM KOJIUYeCTBA aKAJIeMHUY€eCKNX
4acoB, BbIIEJIEHHBIX HA KOHTAKTHYI0 padoTy 00y4alonuxcs ¢ npenoaasarejieM (1mo
BH/IaM 3aHATHI) U HA CAMOCTOSAATEJILHYIO Pa00Ty 00y4Yar0IUXCs

OO6mias TpynoeMKOCTh (00beM) TUCHHUILIMHBI COCTABISET 2 3a4€THBIX enuHuIl (3.e.), 72
aKaJeMHUYECKHUX Yaca.

3.1. O0béM TMCHUIIMHBI 0 BUIaM Y4eOHbIX 3aHATHII (B Yacax)

Bcero yacos
U1 OYHOU

dbopmbl
o0y4eHust

O0BEM TUCHUIIINHBI




Bcero yacos
O0BEM THCHHUIIINHBI AL OHHOH
bopmbl
oOyueHus
OO6m1ast TpyAI0€MKOCTh TUCIIUTLTAHBI 72
KonTaktHas pabora oOyuaromuxcs ¢ npernojaanareseM (Mo BUjiaMm 36
y4eOHBIX 3aHSATUI) (BCETO)
AynutopHas pabota (Bcero): 36
B T. YHCJIC:
Jlekuun 18
CemuHapbl, IPAKTUYCCKUE 3aAHITHS
JlaGoparopHbie pabOTHI 18
B TOM uncie B akTUBHON U MHTEPAKTUBHOM (popMax 18
BueaynurtopHas padota (Bcero):
CamocrosTenpHas pabota o0yJaronmxcs (BCero) 36
Bun mnpomexyrtodHod arTecTanmuu oOydaromerocs (3ader /
HK3aMEH)

4. Conep:xanue IMCUMILVINHBI, CTPYKTYPHPOBAaHHOE N0 TeMaM (pa3aejiaM) ¢ yKa3aHHeM
OTBEJCHHOI0 HA HUX KOJIMYECTBA AKAJeMHUYeCKHX YACOB 1 BH/I0B Y4eOHbIX 3aHATHI

4.1. Pa3zoenvt Oucyuniunsl u mpyooemMKoCms no 6U0am y4eOHvIX 3auamuil (6

aKademuueckux 4acax)

/s ounoit popmul 06yuenusn

Oo6masi | Buabl yueOHbIX 3aHATHH, BKJIKOYAS
TPyAOé CaMOCTOSITEIbHYIO padoTy
MKOCTb | 00y4YalouUIUXcsl U TPYI0eMKOCTh
(uacax) (B yacax) ®opMBbI TEKyILEro
Ne Pasnen KOHTPOJIA
n/n AUCIUILTAHBI ayIuTopHeIe ydefnbie Cau. padora ycIeBaeMoCTH
3AHSITHS 00y4Jarommxc
b |
Bcero | Jjekuuu | JIao. 3ausiTus
1. | Teopus BeposTHOCTU 16 4 4 8 CamocrosiTenbHas
Y CTaTUCTHKA. pabora
2. | CratucTuueckue 32 8 8 16 WunuBunyansHas
METOJIbI 00pabOTKH pabora Nel,2,3
AKCIEPUMEHTATBLHBIX
JAHHBIX
3. | MHoromepHsbie 16 4 4 8 WnnuBuayansHas
paborta Ne4
CTaTUCTUYECCKUE
METOJIbI
4. |IIporpamMmmHbIe 8 2 2 4 CamocrosiTenbHas
cpencTBa pabora
MaTeMaTH4eCKO1
00paboTKu
nH(pOpMauu




Oo6masi | Buabl yueOHbIX 3aHATHI, BKJIOYAS
TPyAOé CaMOCTOSITEILHYIO padoTy
MKOCTh| OOY4YarIIUXCSl H TPYA0EMKOCTh
(uacax) (B yacax) DopMBbI TEKyLIEro
Ne Pa3nen KOHTPOJIA
n/n AUCIUILTAHBI ayIuTopHeIe yaefubie Cau. padora ycIeBaeMoOCTH
3AHSITHS 00y4Jaroumxc
A
Bcero | Jekuuu | Jlad. 3aHsiTus
1. | Teopus BeposTHOCTU 16 4 4 8 CamocrosiTenbHas
Y CTaTUCTHKA. pabora
2. | CratucTuueckue 32 8 8 16 NuauBunyansHas
METOJIbI 00pabOTKH pabora Nel,2,3
AKCIIEPUMEHTAJIbHBIX
JAHHBIX
BCETO: 72 18 18 36

4.2 Cooepircanue oucyuniunsl, CmpyKmypuposannoe no pazoenam

Ne

HaumenoBanue pa3agena
AUCHMILINHBI

Conep:xkanue

1

HaszBaumue Pa3gena 1.

Teopusi BepositTHOCTH. OCHOBHBbIE IOHATHS.
Cuayyaiinble BeJIHYUHbI

Cooeporcanue 1eKYuoHHO20 Kypca

1.1. | BepositHOCTB u ee | BepositHocTh 1 e€ cBoiicTBa. OCHOBHBIE (hOPMYITBI
CBOMCTBA. OcHoBHBIE | KOMOMHATOPUKU. TeopeTHueckue pacupeaeIeHUs BEPOSTHOCTEH.
MTOHATHS cratucTukd. | OCHOBBI TE€OpUHU BEpOATHOCTH, CBOMCTBA BEPOSTHOCTEM,
DeMEHTHI TEOpUHU | DIEMEHTBI TEOPUH BEPOSITHOCTEN. Maremaruka ciry4aifHoro
BEPOSTHOCTEH. BBIOOpA.

1.2 Maremaruka ciry4aiHOro | TeopeMbl CII0KEHUsI U YMHOKEHHUs BEPOSITHOCTEN. JIUCKpETHBIE
BBIOOpA. 3aKOH Cily4aiiHble BeIMYUHbI, HenpepriBHAs ciiydaiiHasi BEJIMYMHA,
pacnpeneneHus Tunsl nepeMeHHbIX. 3aBUCUMBIE U HE3aBUCHMBIE IEPEMEHHBIE.
BEPOSITHOCTEM OcHoBHBIE TUITBI pacnpenesieHnil. [I[poBepka HOpMaTbHOCTH

pacripenenenus. HyneBas u pabouast runote3sl. KonTponsHas u
SKCIEPUMEHTaIbHAas rpymibl. OLEHKa IOIyYCHHBIX PE3yIbTaTOB.
YposeHs 3HaYMMOCTH. HopmasibHbIN 3aKOH pacIpeneneHus
BEPOSITHOCTEM.

Tembl npakmuyeckux 3aHAmull

1 Maremaruka ciny4aiHOro | Teopembl CIIOKEHUSI U YMHOKEHHUsI BEpOSTHOCTEN. THIIbI
BbIOOpa IIEPEMEHHBIX. 3aBHCHMBbIE Y HE3aBUCUMBIC ICPEMEHHBIE.

2 3aKoH pacnpeeseHus OcHoBHbIE THUIIBI pacnpeneneHuid. [IpoBepka HOpMaIbHOCTH
BEPOSITHOCTEM pacnpenenenus. JJuCKpeTHbIe clydailHbIEe BETUYUHBI,

HenpepsiBHas cirydaiinas BenuunHa. HopmasabHBIM 3aKOH
pacnpeneseHus: BEPOSITHOCTEH.

Temvl 1a60pamopHbIX 3aHAMUL

1 Teopust BEpOATHOCTH BeposarHocTs 1 €€ cBoiicTBa. OCHOBBI TEOPUU BEPOSITHOCTH,

CBoiicTBa BEpOSTHOCTEHN, DJIE€MEHTHI TEOPUHU BEPOSTHOCTEH.
TeopeMbl CIIOKEHUS U YMHOKEHUS BEPOSITHOCTEH.

2 Maremaruka ciny4yaitHoro | OcHoOBHBIE ()OPMYITBI KOMOMHATOPUKH. JMCKpeTHBIE Cly4yaiiHbIe
BbIOOpa BeIM4YMHBI, HenpepbiBHas cilydaliHasl BENIMYMHA,

3 3aKOoHBI paclpeneacHus Teoperndeckue pacupeneneHus sepostHocTel. [Iposepka




HaumenoBanmue pa3aena

Ne Conep:xanue
AUCHMILINHBI
BEPOSITHOCTEM HOPMaJIBHOCTH pacnpenesieHus. TUIbl nepeMEeHHbIX. 3aBUCHUMBbIE
1 HC3aBUCUMBIC IICPCMCHHBIC. OCHOBHBIE THUIIBI pacnpez[eneHHﬁ.
HopmanbHblii 3aKOH pacnpeesieHus: BEpOSTHOCTEN.

4 JlaHHbIE U BBIOOPKH. 3aBuUCUMBIC U HEe3aBUCUMBIE IepeMeHHble. Hyneas u paboyas
KontponwsHas u runote3bl. KoHTponbHas u skcriepuMeHTanbHas rpynmnsl. OleHka
JKCIIEpUMEHTaIbHAs IIOJIYYEHHBIX PE3YIbTaTOB. YPOBEHb 3HAUUMOCTH.

TPYIIIHL.
2 Ha3Banmue Pa3znena 2 CrarncTuyeckue MeToabl 00pad0TKH IKCIEPUMEHTAIbHBIX

JaHHBIX

Cooepoicanue 1eKyuoHHO20 Kypca

2.1 | OnucarenbHble Ilokazarenu wneHrpanbHOM TeHAaeHuuu. [lokasarenu Bapuanuu.
craructukn. CpaBHenue | [lokazarenm acummerpum M dkcrecca. OO0MacTe NMPUMEHEHHS
HE3aBUCHMBIX  BBIOOPOK. | MeTona cpaBHeHMs. He3aBucuMble nmepeMeHHbIe U 0COOCHHOCTH
CpaBHeHME  3aBUCUMBIX | UX co3fnanus. T-kpurepuii Cteronenrta. F-kputepuit @umepa. U-
BBIOOPOK. kputepuit Manna-Yutuu. Kpurepuii llledde.

2.2 | ducnepcuoHHbli aHanu3. | OOIIas, BHyTPUTPYIIIOBAs U MEXTPYIIIOBAas JTUCTICPCHUS.

Crnioco6s1 m3mepenus. Jucnepcuonnsiii ananu3 Oumiepa.
Jucnepcronnsiii ananu3 Kpackena-Yomunca.

2.3 | Koppensuuonnsiii ananus. | O6mnacts npumenenus. Koagounments koppemnsiuuu [lupcona u
Perpeccronnslil aHamus. Cnupmena. Koppensimonnsie miesapl. OueHka 3Ha4uMOCTH
AHanu3 JUHaMUYecKuX U | kod(p¢uiuenta koppensauuu. CrocoObl BOSHUKHOBEHHS
LHUKJIAYECKUX SIBICHUI KOPPEIAUMOHHON CBsI3U. MeTObl YIUIMHEHUS IEPUOJOB 1

CKOJIB3sIIel cpeHeil. MeTox 0ObIYHBIX U KOPPUTHPOBAHHBIX
cpenHux. MeToa oTHOIIEHHs (PaKTUYECKUX JTaHHBIX K 12-
MECSYHBIM LENHBIM CPETHUM.

2.4 Craructuueckue metonsl | Tabmurer 2x2. [Ipouents! u nonu. Kputepun xu-kBaapar, Xu-
J711 HOMUHAJIbHBIX KBAJIpar ¢ monpaskoii Heiirca, Tounslit Tect ®Oumrepa, TecT Mak-
TIEPEMEHHBIX. Hewmapa. T-kputepuii CTbrofieHTa 115 T0JICH.

Tembl npakmuyeckux 3aHAmul

1 OnucarensHble [Tokazarenu 1eHTpaIbHON TCHACHIINH (CPETHIE BEIIMUNHEI,
craructuku. CpaBHeHue | Mmeanana, moza). [lokazarenu Bapuanuu (aucnepcus,
HE3aBHUCHUMBIX  BBIOOPOK. | CTAaHAAPTHOE OTKJIOHEHHE, OIMOKa cpeaHel, koaduimeHt
CpaBHeHHE  3aBHCHMBIX | Bapuaiuu). [lokazarenn acumMmmeTpun u skcuecca. Padora c
BBEIOOPOK. dbopmynamu - T-xputepuii CThIOZICHTA I PA3HBIX B OOIIEH

nucnepcut, F-xpurepuii Gumepa, U-kpurepuii ManHa-YUTHH,
Kpurepuii llledde, T-xputepuii CThroneHTa 7151 CBI3aHHBIX
BbIOOpOK, T-kpuTepuii BuiikokcoHa 1Jist CBsI3aHHBIX BEIOOPOK.
O1neHKa 3HaUNMMOCTH KPUTEPHS.

2 JucnepcuonHslid ananu3. | OO0mias, BHyTPUTPYIIIIOBAs U MEXKIPYIIIOBas JUCTIEPCHS.
Crnioco6s!1 m3mepenus. Jucnepcuonnslii ananu3 Oumiepa.
Jucnepcronnsiil ananu3 Kpackena-Yommuca. Ouenka
3HAYMMOCTHU KPUTEPUSL.

3 Koppenstunonnsrii ananus. | O6macte npuMeHeHus. OneHka 3HaUuMOCTH KodpduureHTa

Perpeccronnslil aHanus.
AHanmu3 OUHAMHUYECKUX U
HUKINYECKUX SIBIIEHUI

koppensaiu. CriocoObl BOSHUKHOBEHHUS KOPPEISIIUOHHOM CBSI3H.
Koagppunmentsr koppensiuuu [upcona u Cimpmena.

OcHoBHBIE (OPMBI 3aBUCUMOCTEH. MeTon HauMEHBIIIHNX
KBaAparoB. [I[puMeHeHne NapHOro IMHENHOTO YPaBHEHHS.
MHuoxecTtBeHHas perpeccusi. OneHka 3HaYMMOCTU. MeToIbI
VIUTHHEHUS TIEPUOIOB M CKOJIB3SIIIECH cpeaHeil. MeTon 0OBIYHBIX
Y KOPPUTUPOBAHHBIX CPEAHUX. MeTo]] OTHOLIECHUS (PaKTUIECKUX
JTAHHBIX K 12-MECSYHBIM LEMHBIM CPETHUM.




HaumenoBanmue pa3aena

Ne Conep:xanue
AUCHMILINHBI

4 Craructuueckue metofnsl | Tabnuier 2x2. Pabora ¢ nmporieHTamu u goiasmu. Kpurepun xu-
151 HOMHMHAJIBHBIX KBaJpar, XU-KBaJIpaT C MONpPaBKOH ﬁeﬁTca, TOYHBIA TECT
MIEPEMEHHBIX. ®umepa, Tect Mak-Hemapa. T-kputepuii CTeroneHTa ais

nosiedt. OneHka 3HaYMMOCTH.

Temvl 1abopamopHuLX 3aHAMUL

1 OnucarenbHble Bri6opka u punsTpsl. Pabora ¢ onucaTenbHBIMU CTaTHCTUKAMH.
CTaTUCTHUKH. [Tokazarenu Bapuaruii. [Toctpoenne rpadukos B Excel o

MOJIYY€HHBIM JIaHHBIM.

2 CpaBuenue He3aBucuMbIX | Co3nanue 6a3bl qaHHbIX. [Ipumenenue T-kpurepus CThioneHTa

BBEIOOPOK. JUTsl pa3HBIX U oOmmiel aucnepenid. F-kpurepuit @umepa. U-
kputepuit Manna-Yutuu. Kpurepuii llledde. HezaBucumeie
MepEeMEHHbIE U 0COOEHHOCTH UX co3aHusl. OLeHKa IoTy4YeHHBIX
pE3yIbTATOB.

3 CpaBHEHME  3aBUCUMBIX | 3aBUCHUMbIE NepeMeHHbIe. T-kpurepuii CTbroneHTa 11t
BBIOOPOK. CBsI3aHHBIX BBIOOpPOK. T-KpuTepuii BuikokcoHa /uist CBsI3aHHBIX

BbIOOPOK. OlleHKa 3HAYUMOCTH.

4 Hucnepcuonnsiit ananus. | OOmias, BHYTPUTPYIIIOBAst U MEXKTPYIIIOBAs TUCIICPCHH.
CniocoOw1 m3mepenus. JlucnepcrnonHblil ananu3 Ouriepa.
JlucniepcuonHbiil ananm3 Kpackena-Yosuca.

5 Koppensimonnsnii ananus. | O6macte npuMeHnenus. OeHkKa 3Ha9uMoCTH Ko duimenrta
koppensuuu. CrocoObl BOBHUKHOBEHUST KOPPETSIIMOHHOM CBSI3U.
Brruucnenne ko duruentor koppensauu [Tupcona u
Cnupmena.

6 Perpeccronnslil aHamus. OcHoBHBIE (OPMBI 3aBUCUMOCTEH B UCCIIeIOBaHUIX. MeToj
HAaWMEHBIINX KBaJIPaTOB. YPAaBHEHHE PErPECCUMU.

7 Koppensiiimonno- [IpumeneHnne napHOro JIMHEHHOTO YpaBHEHUSI. MHOKECTBEHHAs
perpeccCuOHHbIE MOJIETU. | perpeccusi. MeTonbl yIJIMHEHUs] IEPUOIOB U CKOJIb3SIIEH
AHaM3 TUHAMHYECKHUX M | cpemHei. MeTom 0OBIYHBIX M KOPPUTUPOBAHHBIX CpeIHUX. MeTox
HUKJINYECKUX SIBJICHUI. OTHOIIICHUS (DaKTUYECKUX JAHHBIX K 12-MECSIHBIM [ETHBIM

CPEIHHM.

8 Craructuueckue meroasl | Tabmunpl 2x2. PaGora ¢ mporeHTamu u goisimu. Kpurepun xu-
U1 HOMUHAJIBLHBIX KBaJpar, XU-KBaJipaT ¢ MOMpPaBKOH 1716171Tca, TOYHEIA TECT
IIEPEMEHHBIX. @uiepa, Tect Mak-Hemapa. T-xputepuii CtelofeHTa i

TIOJIEH.
3 Ha3Banmue Pa3znena 3 MHoroMepHble CTATUCTHYECKHE METObI

Cooepoicanue 1eKyuoHHO20 Kypca

3.1

MmuoromepHoe
IIKaJIUPOBAHHUE.

DakTOPHBIN aHAJIU3.

[IpencraBieHne CTaTHCTUYECKUX JAHHBIX B MHOTOMEPHOM
mkanupoBanuu. Kiaccuueckast Moziesib MHOTOMEPHOTO
mkanuposanus Toprencona. Hemerpuueckue MeTosl
MHOTOMEPHOTO MIKAJIMPOBAHUS.

OcHoBHast MozieTh (paKTOPHOTO aHaMKM3a. KOMITOHEHTHI
nucrnepcuu B (hakTopHOM aHanu3e. @akTopHOE 0TOOpaKEHHE U
¢dakropHas cTpykTypa. O6001IeHHbIE (aKTOPHL. ((haKTOpHBIE
Harpy3Ku, BpaIieHue).

3.2

KiactepHblil ananus.

JMCKpUMYHAHTHBIN
aHaJIN3.

Knacrepusiif ananus. PaccrosiHus Mex1y 00beKTaMu U MEpBI
OJIM30CTH B MPOCTPAHCTBE HEMPEPHIBHBIX MPU3HAKOB U
MPOCTPAHCTBE OMHAPHBIX MPU3HAKOB.

[TapameTrpuukckue MeToabl kKiaccudukanuu. JIMHSHHBIHA
JTUCKPUMHUHAHTHBIN aHamu3. JJuCKpUMUHAHTHBIE QYHKIIUH U UX
reoMeTpudeckas uHTeprperanus. JJMCKpUMUHAHTHBIN aHAIU3
IIPY HOPMAJIbHOM 3aKOHE paclpeesIeHUs] IPU3HAKOB.




HaumenoBanmue pa3aena

Ne Conep:xanue
AUCIHUTLINHBI
Temvl npakmuyeckux 3aHAmMUU
1 MHoromepHoe [TepBruynas 00paboTKa CTATUCTUYECKUX JAHHBIX B MHOTOMEPHOM
HIKaJIMPOBAHHUE. nkanupoBanuu. Hemapamerpuueckue METOIbl MHOTOMEPHOTO
[IKAJTHPOBAHMSIL.
[IpeobOpazoBaHre MaTPUIILI MTAPHON KOPPEISITUN B (haKTOPHOM
@DaKTOpHBIN aHAIN3. ananu3ze. O6o01meHHbIe PaKTOPbI.((haKTOPHBIE HArPY3KH,
BpaIeHue).
2 Knacrepnslii ananus. Hepapxuueckoe aepeBo u meros K-cpennux.
JIucKkpUMHUHAHTHBINA Pacuet ko purmeHTOB TMCKPUMUHAHTHOMN (DYHKITUH.
aHaMn3 [Tpumepsl HanapaMeTPUIECKUX aNTAPUTMOB KJIacCHU(DUKAIINH.
Onenka HHPOPMATUBHOCTHU MPU3HAKOB
Temvl 1a60pamopHvIX 3aHAMUL
1 MHoromepHsbie O6nacts mpuMeHeHus 1 orpanndenus. [lepsudnas oopaboTka
CTaTUCTUYECKHE METO/BI. | CTATUCTUYECKUX JAHHBIX B MHOTOMEPHOM LIKATHPOBAHUH.
MHuoromepHoe Henapamerpuueckue METOIbl MHOTOMEPHOTO IIKAJTMPOBAHUSI.
HIKAJINPOBAHHUE.
2 DaKTOPHBIN aHAJINU3. @DaKkTOpHbIEC HATPY3KH, BPALLCHHUE.
3 Knacrepnsliil ananus. Kinacrepnsiit ananus (nepapxudeckoe aepeBo u metona K-
CpEJIHUX)
4 JIucKkpUMHUHAHTHBINA Pacuet ko purmeHTOB TMCKPUMUHAHTHOHN (DYHKITUH.
aHaM3 [Tpumepsl HantapaMeTPUIECKUX ANTAPUTMOB KJIacCU(DUKAIINH.
Onenka HHPOPMATUBHOCTHU MPU3HAKOB
4 Ha3Banmne Paznena 4 IIporpamMmmHBbIe cpeACcTBa MaTeMaTH4eCKOH 00padoTKH

uHpopmManmuu

Cooeporcanue 1eKYuoHHO20 Kypca

MaTeMaTu4eCcKon
00paboTku nHOOpMAITHHI

4.1 | IIporpammMHBI€e CpeAcTBa CpencTBa MOAECTUPOBAHUS U OTOOpaKEHUS reorpapuueckux
MaTeMaTU4€eCKO1 sBiieanil. CpencTBa HHPOPMAITMOHHOTO 00ECIICYCHMS.
00paboTku nHGoOpMaIK | DKCIEPTHBIC CUCTEMBI.

Temvl npakmuyeckux 3aHAMUU

1 [IporpammHbIe cpeacTBa CpencTa MOJETMPOBAHUS U OTOOPaKEHHS TeorpaduuecKux
MaTeMaTH4eCKOu spreHuit. CpenctBa HHPOPMAIIMOHHOTO 00eCIeUeHNSI.
00paboTku nHGOpPMAIMK | DKCIIEPTHBIE CHCTEMBI.

Temvl 1a60pamopHvIX 3aHAMUL

1 [IporpamMmMHEIe cpencTBa OcCHOBHBIE CpeICTBa MOJICTTHPOBAHUS M OTOOPaKCHHUS
MaTeMaTH4eCKOU rpadudeckux sBneHui. [Iporpammer 11st paboTsl ¢ 6azaMu
00paboTKM MHPOPMAITMHN | JAHHBIX.

2 [IporpammHbIe cpeacTBa Cpencta nH(GOPMAIIMOHHOTO 00eCTIeUeHHs, TTpaBUiIa U TEOPHUS

MOCTPOCHUA SKCIICPTHBIX CUCTEM

5. IlepeyeHb y4eOHO-MeTOAMYECKOT0 00ecredYeH sl JIs CAMOCTOSTEIbHOM PadoThI
o0yyarommxcs Mo JMCUUIJINHE

5.1

IlepeyeHb MeTONMYECKOTO COMPOBOXKIECHHUS TUCIIUNIUHBI HAXOASIIETO B
KOMIILIOTEPHOM KJIacce 0M0JI0ru4ecKoro paxkyJjabTeTa

1. 3H€KTpOHHBIe JICKIOIUH 110 JUCHUIIIIMHE «MareMaTnduecKkue METOAbI». — HBanos
B.M./KoMIibroTEpHBIN KJIaCC OMOTOTHUECKOTO (haKylIbTeTa — JOCTYI CBOOOMHBIH (aym.2331).
2. CamocrosTenbHble pabOThI 10 TUCIUIUIMHE - SIEKTPOHHBIN M aHAJIOTOBBIN BapHAHTHI — JOCTYII




cBoOOaHBIH (aym. 2331).
3. CiMcoK peKOMEH1yEMOM JIUTepaTypbl — aHAJIOTOBBIN U AIEKTPOHHBIN BapUaHT — JOCTYI
cBoOOaHBIH (aym.2331).
4. Criucok BOIpOCOB K 9K3aMEHY — aHAJIOTOBBIN M AJIEKTPOHHBIN BapHAHT — JIOCTYII CBOOOTHBIN
(aym.2331).
5. UHnuBuayansHble 3aaHNs] — aHAJIOTOBBIN M AJIEKTPOHHBINA BApUAHT — JOCTYI CBOOOIHBIN
(aym.2331).

6. ®oH/1 OLIEHOYHBIX CPEACTB /IJIsA MPOBeAeHHs MPOMEKYTOUHOM aTTecTAlUU
00y4aoIMXCsl MO JUCHHUIINHE

6.1 Ilacnopm ¢honoa oyenounvix cpedcme no OUCUUnIUHe

Ne | KoHTponmmpyemsle pas3zueinsl Kox konTponupyemon HalMEHOBAaHUE
/11 | JUCLUILIMHBI KOMIIETEHIIUN OLICHOYHOI'0 CPECTBA
1.| Teopust BEpOSITHOCTH U CTaTUCTHKA. OK-3 CamocrosTenbHas
3name: . paGOTa
OCHOBBI MaTEMaTU4YC€CKOU
2.| Craructuyeckue MeTofibl 00paboTKH 0BpaBoTKH HHpOMALMI: NuauBunyanbHas
9KCIIEPUMEHTAJIbHBIX JaHHBIX Vems: paGOTa Nel,2.3
3.| MHOTOMEpHBIE CTaTUCTHYECKHUE HPOBOJIMTE PA3IUYHUS MEKIY NuauBunyanbHas
TOYHBIM U HpI/I6J'II/I)KeHHLIM °
METOJbI MaTeMaTH4ECKAM pa60Ta Ned
J0Ka3aTeJIbCTBOM, B HaCTHOCTH,
4 | ITporpaMMHBIE CpelICTBA KOMITBIOTEpHO OT[CHKOT, CamocrosTenbHas
MaTeMaTH4eCKOM 06pa6OTI<H MIPUOIMKEHHBIM U3MEPEHUEM, pa60Ta

nHpopmauu

BBIYHCIICHUEM H JIp.;

Bnaoembs:

OCHOBHEIMHM MaTE€MaTHYECKUMU
KOMITbIOTEPHBIMU
WHCTPYMEHTaMH: BU3yaJu3aluu
JaHHBIX, 3aBUCHMOCTEH,
OTHOIIEHUH, IPOLIECCOB,
TEOMETPHYCCKUX OOBEKTOB
BBIYMCIICHUH U JAp.

6.2 Tunoevie KoHmpoJibHble 3A0aHUA UIU UHbLE mamepuaiiol

6.2.1 UnauBuayasabHas padora

A) Ilpumep HHAMBHUIYAJIbHOI PadOTHI




Ouenka |Buumanue  |[Tamsth ITamsThb TTon O6mue TpeGoBaHuA
Kparkosp.  |monroBp. BbI00p MeTOI0B cTaTHCTHYECKOH 00pabOTKM

5 13 60 40 1 apryMEHTHUPOBATh.

5 13 90 90 ) II/)IHTepHpeTaLII/IH PpE3yJIbTaToB. ;

e3yabTarthl 0)OPMHUTD B BUIE TAOJIHIL H

4 22 >0 40 ! rpaz:)HKOB B 1\/(11)8 gVord. g :

3 30 30 20 2

3 19 60 30 1

5 19 30 40 2 1 BapuaHT

5 17 10 20 1 1. CpaBHHTH KPaTKOBPEMEHHYIO MTAMSTh H

M. 2 10 : 2. Branuirs samicisioctu excay

3 12 20 40 ! HIOKA3aTelIsIMH Y CTYJICHTOB C OI_I}e/HKOﬁ W3».

3 14 20 10 2

3 12 40 20 1 2 BapuaHT

3 19 30 30 2 1. CpaBHUTH KPaTKOBPEMEHHYIO MAMATh Y

4 15 40 70 1 CTY/ICHTOB C Pa3HBIMH OLICHKAMHU.

5 13 30 40 5 2. BoisiBUTh 3aBHCHMOCTH MEKJIY BCEMH

3 1 20 0 : NOKa3aTelsIMH Y FOHOIICH.

5 16 80 80 2 3 BapuaHT

4 11 40 30 1 1. CpaBHUTH JOITOBPEMEHHYIO MAMSTD Y

3 21 20 30 2 CTYAECHTOB C pa3HbIMU OLIEHKaAMHU.

3 14 50 30 1 2. BbIsSBUTH 3aBUCHMOCTH MEKITY

4 16 50 30 5 MIOKA3aTeIsIMU Y JICBYIIICK.

5 21 50 50 1 4 sapuas

5 13 50 70 2 1. CpaBHUTH OIICHKH FOHOIIEH U JICBYIIICK.

4 16 50 30 1 2. BBISBUTB 3aBUCHMOCTH MEXKLYy BCEMU

5 13 80 40 2 ITOKa3aTesIMU Y OTIIMYHUKOB.

4 30 10 20 1

4 T 30 40 2 5 BapHAHT

3 T o 20 0 1. Paccuuratp MOKa3aTeNH BAPHALMH Y

CTYICHTOB C OIICHKOH «4».

3 14 50 60 2 2. BbIsSBHUTH 3HAYMMbIE 3aBUCUMOCTH MEXKITY

5 13 50 70 1 BCEMH IMOKA3aTeIsIMHU y FOHOIICH U JICBYIIICK

5 15 40 40 2

5 13 60 40 1 1 - toHOLLIK, 2 AeBYLLKU

5 13 90 90 2

4 22 50 40 1

3 30 30 20 2

3 19 60 30 1

5 19 30 40 2

5 17 10 20 1

2 14 20 10 2

3 12 20 40 1

3 14 20 10 2

b) Kpurepuu orieHuBaHUs KOMIETEHITUH
Hannune IMMpaBUJILHOI'O0 OTBCTA
[TpaBHIIBHOCTH BEIOPAHHOTO METO/1a CTATUCTUKH
HpaBI/IJIBHOCTB XOJa BBITIOJTHECHUA paGOTBI
B) IlIxana onieHMBaHUS KOMITETCHITHI
IIpy HannMuuy, yKa3aHHBIX BBIIIE KPUTEPUEB CTYAEHT MOJIY4AeT ITOJIOXKUTEIbHYIO OLICHKY —CIaHO
CryaeHTy He 3acuMThIBaeTCs paboTa, €CiM OHa ObUIa BBIOJHEHA HE TOJHOCTHIO, ObUT BBIOpaH
HeraBI/I.HBHBII\/'I MECTOH, XO BBIITOJTHCHUA paGOTBI IMPUBCII K HCBCPHBIM PE3YJIbTATaAM. — HC CAAHO.



6.2.2 Bonipocskl U1l CAMOCTOSITEJIbHOI PadoThI

8.

B maptun u3 23 neraneit Haxonsatcs 10 6pakoBaHHBIX. BRIHUMAIOT U3 MapTUX Haygayy
nBe faetanu. Mcnonb3ys Kiiaccuueckoe OnpeeieHue TEOPUU BEPOSITHOCTH ONPEIEIUTh,
KaKoBa BEPOSITHOCTh TOTO, YTO 00€ JeTalu OKaXyTcsi OpaKOBaHHBIMHU.

B stimke nexar mapsl: 4 6enbix, 10 kpacHbIX, 8 3eneHbIX, 9 KopuuHeBbIX. M3 saimmka
BBIHUMAIOT OAuH map. [101b3ysCh TEOpEMOU CIIOKEHHS BEPOATHOCTEUN ONPECIINTD,
KaKOBa BEPOSITHOCTb, YTO LIAP OKAXKETCS LIBETHBIM (HE OebiM)?

B Bompocax k 3auery umerorcs 75% BonpocoB, Ha KOTOPBIE CTYIEHTHI 3HAIOT OTBETBHI.
[IpenogaBarens BeIOMpaAET U3 HUX JBa BOMPOCA U 33JaeT UX CTyIeHTy. OnpenenuThb
BEPOSITHOCTH TOTO, YTO CPEU MOJIYYEHHBIX CTYIEHTOM BOIIPOCOB €CTh XOTs ObI OJIMH, Ha
KOTODPBIM OH 3HAET OTBET.

Ha cknane Haxonpstest 26 neraneit u3 koropbix 13 crangaptasie. Pabouuit 6epet Hayraz
nBe neranu. [loap3ysach TeopeMoll yMHOXKEHHS BEPOSITHOCTEH 3aBUCUMBIX COOBITHIA
OTIPECIUTh BEPOSATHOCTH TOTO, UTO 00€ JIETATN OKKYTCS CTaHIaPTHBIMH.

B cOopouHbIii 11eX TOCTYNUIIM JIeTajlu ¢ TpeX CTaHKOB. Ha mepBoM cTaHke U3roTOBJIEHO
51% neraneii OT ©X 0OIIETO KOJIMYECTBA, HA BTOPOM cTaHke 24% u Ha TpeTbeM 25%.
[Tpu 5TOM Ha IEpBOM cTaHKe ObLTO H3roTOBIEeHO 90% neTaneil mepBoro copra, Ha
BTOopoM 80% u Ha TpeTheM 70%. Mcnonb3yst popmyiny NOJTHOM BEpOSITHOCTH
ONPEEINTh, KAKOBA BEPOSITHOCTh TOTO, YTO B3sITasi HAayraJ A€Tajlb OKaXXEeTCsl IEPBOTO
copra?

NwmeeTcst Tpu OAMHAKOBBIX 110 BUNY SITUKA. B mepBoM siiuke HaxoauTest 26 Oenbix
mapoB, BO BTOpoM 15 Genbix U 11 4epHBIX, B TPETheM SITUKe 26 YepHBIX mapoB. M3
BBIOpAHHOTO HayTaj sIIMKa BeIHYIU Oenblii map. Mcnons3ys dopmyny baiteca
BBIYHCITUTH BEPOSTHOCTH TOTO, YTO OEJBIN IIap BEIHYT U3 MEPBOTO SIIUKA.
BepositHocTh n3roroBnenust HectanaapTHo Aetanu pasHa 0.11. TTons3ysacs Gpopmynoi
Bbepnymin HaliTH BEPOSTHOCTh TOTO, UTO U3 MATH HAyAady B3SATHIX JeTaliel OyayT YeTbIpe
CTaHJApTHBIX.

JlaHO cnenyroniee pacnpeneieHue JUCKPETHOM CIy4alHOM BEJIMYUHBI X

1

2 4 5

e

0.31 0.1 |0.29 (0.3

Haiitu ee Mmaremarnyeckoe OXXHIaHUE, TUCTIEPCUIO M CPETHEKBAPATHIHOE
OTKJIOHEHUE, UCTIONB3YS (DOPMYITBI IS KX OIIPEIEICHNUS.

CKOJIBKO HYXXHO BBIIOJTHUTH HAOMIOCHNUH, YTOOBI BHIOOPOYHOE CpeTHEEe OTINYAIOCh OT
MaTeMaTHYECKOrO O’KUAaHUS Ha BETMYMHY PaBHYIO 13, eciu 1o pe3ynpratam
MpeIbIAYIINX U3MEPEHUHN U3BECTHO CPEIHEE KBAIpaTUYHOE paBHO 48.

10. [Tonp3ysick hopMyItoit st HaXOoXKAeHUS 00beMa BRIOOPOYHOM COBOKYITHOCTH HAUTH

pe3ynbTar ¢ HaJIeXHOCTHIO paBHOH 0.95, nmpu 5ToM 3HaueHue QyHKIMHU Jlamiaca paBHO
@(t)=0.475 u mapameTp t=1.96

11. Cnyuaiinast BennuuHa Y pacrpeziesieHa 110 HOpMajJbHOMY 3aKOHY ¢ MaTeMAaTUYECKUM

OXKHJaHUEM a=75 U cpeAHEKBaIpaTHICCKUM 3HaYeHHEM paBHbIM 28. Mcronbs3ys
¢dbynakuuro Jlamnaca HAUTH BEPOATHOCTH TOTO, YTO B PE3YJIbTATE UCIIBITAHUS CIydaiiHas
BEJIMYMHA TPUMET 3HaueHue B uHTepBaiie [+147,+231]

12. Co3nath cBOIO 0a3y AaHHBIX 110 BEIOPAHHOW TEMATUKE, CO3/1aTh 3aPOCHI U CBS3U.
13. Co3nath ceTeByro 0a3y JaHHBIX (JTOKaJbHAs CETh).

b) Kpurepuu orieHuBaHus KOMIETEHIIUH

Hanuuue nmpaBuiibHOrO OTBETA

[TpaBUIABHOCTH BHIOPAHHOTO METO/Ia CTATUCTUKH

[IpaBHILHOCTH XO/a BHITOIHEHHUS PabOTHI



B) IlIxana onieHMBaHUS KOMITETCHITHI
IIpy HanMuuy, yKa3aHHBIX BBIIIE KPUTEPUEB CTYAEHT MIOJIY4AET ITOJIOKUTEIbHYIO OLICHKY

Bonpocsl k 3k3amMeny

[

['enepanbHasi COBOKYITHOCTh M BBIOOpKA.
Turbl nepeMeHHBIX. XapaKTepPUCTUKA CTATUCTUYECKMX METOJIOB B 3aBUCUMOCTH OT THIIA
IIEPEMEHHOM.
Crnyualinble BEIMYUHBI. 3aKOH paclpeAesieHus CIy4yaiiHOM BETNYMHBI.
HopwmainbHoe pacripeneneHue 1 €ro OCHOBHbIE CBOMCTBA.
Hynesas u pabouas runoressl. [IpoBepka runmore3. OmmOKu mepBoro u BTOPOTO poAa.
VYposens 3naunmMoctu. [loHsATHE 00 OTHOCTOPOHHEH U ABYCTOPOHHEH THITOTE3aX.
KontponbHas u sxcnepuMenTanbHas rpynmnsl. Ciocoos! GopmupoBaHus. UHCIEHHOCTh
rpymi.

8. Tlokazarenu LHEeHTpaIbHOU TEHACHIIUU U UX CBOMCTBA.

9. Ilokazarenu Bapuauuu. J{ucnepcusi, €€ cBONCTBA.

10. ITokazarenu acHMMETPHUH U SKCLECCA.

11. Meroas! n3ydyeHus: B3aMMOCBSI3U MEXy TPU3HAKAMMU.

12. MeToa HaMMEHBIIUX KBaJApPaTOB.

13. KoppeisimoHHO-pErpe CCUHOHHBIE MOJIEIIH.

14. ITapameTpuyeckre 1 HemapaMmeTpUYeCKHe METObl CPABHEHUS TPYIIIL.

15. AucniepcuOHHBIN aHAIIN3

16. IlmnamMuyeckre BiICHHUS. AHAIW3 JUHAMHYCCKHUX SIBIICHUN

17. Meroabl U3ydeHUs: UMKIUYECKUX SBICHUM.

18. Metosb pabOThI ¢ HOMHHAIILHBIMU TIEPEMEHHBIMHU.

19. Knacrepnslii ananu3. O61acTh NPUMEHEHNS U OCHOBHBIE TPUHIIUIIBL.

20. ®akropubiit aHanu3. O01acTh NPUMEHEHUSI 1 OCHOBHBIE TPUHIIUIIBI.

21. IuckpuMuHaHTHBIN aHanu3. O6nacTh IPUMEHEHHUS] 1 OCHOBHBIE MPUHIIUIIBI.

22. OcHOBHbIE OMIUOKHU MPHU CTATUCTUUECKUX UCCIEAOBAHUSX.
b) xpuTepun oneHMBaHUS KOMIIETEHLUI

— Jlorn4HoCTh OTBETA

— IlonHota oTBeTa

— CnocoOHOCTh IPUBOAUTH IPUMEPHI HA O€3€ TEOPUU
B) mixana oneHnBaHUsI KOMIIETEHITHI:
Oyenxa «omauuyno» 3a KaXIObli W3 JBYX BOIPOCOB CTAaBUTCA IIPU YCIOBHH, YTO
9K3aMEHYEMBI:
- JIOTUYHO H3JIOKHWJI COAEP>KAHME CBOEr0 OTBETAa HA BOIPOC, IIPU ATOM BBISBICHHBIE 3HAHUS
COOTBETCTBOBAJIM 00BEMY U INTyOMHE UX PACKPBITUS MIPOWUIEHHOTO MaTepHaa;
- IPABUJILHO KCIIOJIb30BAJl HAYYHYIO TEPMUHOJIOTHIO B KOHTEKCTE OTBETA;
- OOHapyXuJ1 yMeHHE H3JaraTb Ha NpPUMEpax OTHOCSIIMECS K BOIPOCY TEOPETHYECKHE
MOJIOKEHHUS U TIOHATHUS METOJJOB MaTeMaTHIeCKO 00paboTku nHpOpMaIuy;
- IPOSIBUJI yMEHUE OLICHUBATh PE3YJBTAThl UCCIIEIOBAHUMN, UX 3HAYMMOCTb U JOCTOBEPHOCTb;
-CIIOCOOEH MCHOJIb30BaTh 3HAHUS O COBPEMEHHOW €CTECTBEHHOHAyYHON KapTHUHE MHUpa B
o0pa3oBaTeabHON U MPOPECCUOHANBHON NeATEIbHOCTH, MPUMEHATh METOAbl MaTeMaTHUeCKON
00paboTKu nH(MOPMALIUU, TEOPETUUECKOTO U IKCIIEPUMEHTAIILHOTO HCCIIEA0BAHMUS;
-TOTOB HCIIOJIb30BaTh OCHOBHBIE METOJBI, CIIOCOOBI M CPEACTBA TONYYEHHUS, XpaHEHUS,
nepepaboTku HMH(OpMAIMK, TOTOB paboTaTh C KOMIIBIOTEPOM KaK CPEICTBOM YIIPaBIICHUS
uHpopmanmen);
-CIIOCOOEH UCIONB30BaTh BO3MOXKHOCTUM HMH(OPMAIIMOHHON 00pa3oBaTesibHON Cpeabl  JUIs
o0ecreueHns KauecTBa yueOHO-BOCIIUTATENIBHOIO TIPOIECcca.

N
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CreneHb MpOSIBICHUS KaXIOTO M3 TEPEUHUCICHHBIX YMEHUW OIpeNeNnsieTcs COoAepKaHUueM
BOIIpOCa.

He BnusitoT Ha OIEHKY HE3HAYMTENIbHbIE HETOUYHOCTHM M YACTHUYHAsl HEMOJHOTa OTBETa MpHU
yCIIOBUH, YTO B Ipoliecce Oeceibl IK3aMeHaTopa ¢ AK3aMEHYEMbIM MOCIIETHUI CaMOCTOSTEIHHO
nienaeT HeoOXOIMMble YTOUYHEHUS U TOTIOJTHEHHUS.

Oyenka «XOpPOLI0» CTABUTCS, €CIIM SK3aMEHYEMbIH JOMYCTHJI MajJO03HAUYUTENbHbIE OIIUOKH,
WM HEIOCTAaTOYHO IMOJIHO PACKPBLT COAEpKaHUE BOMPOCa, a 3aTeM HE CMOT B Mpoliecce Oeceibl
CaMOCTOSITEIFHO JIaTh HEOOXOIMMBIE TIOTIPABKYU U JIOTIOTHEHMSI, WU HE OOHAPYKHIT Kakoe-1rbo
U3 HEOOXOIUMBIX JUIsl PACKPBITHS TAHHOTO BOIIPOCAa YMEHHE.

OyeHnka «y006jiemeopumebHo) CTaBUTCS, €CIW B OTBETE JIONYIIEHbl 3HAYUTEIIbHBIC
OIMUOKM, WJIM B HEM HE PACKPBHITHI HEKOTOPHIE CYILIECTBEHHBIE ACIEKThl COACP>KAHUS, WIU
HK3aMEHYEMbIIl HE CMOT MM0Ka3aTh HEOOXOIUMbIE YMEHUSI.

Oyenka «Hey10BJIeTBOPUTEIbLHO)» CTABUTCS, €CJIM B OTBETE JOMYIICHbI 3HAYUTEIbHBIC

OINOKHU, CBUIETEIBCTBYIOIINE O HEAOCTATOYHOM YPOBHE TIOJTOTOBKH O0YJarOIIeToCs.

6.3. Memoouueckue mamepuaisl, onpeoensarouiue npouedypvl OUeHUBAHU 3HAHUIL, YMEHUIL,
HABbIKOG U (US1U) ONbIMA OeAMeNbHOCIU, XAPAKmepusyouue Imansl Gopmuposanus
KomnemeHnuui
dopma TPOMEKYTOUHOTO KOHTPOJIS 110 AUCITUTUTHHE (3a4€T) BKIIOYAET B ceOs

BBIIIOJIHEHUE CIEAYIOIINX BUIOB TEKYILETO KOHTPOJIA:

Ne Buasbl Tekynero KOHTpoJIst banaslt  KosuvectBo Cymma 0asiioB
n/n
Pabota Ha 3aHsATHH 1 18 18
2 NunuBunyansHoe 3aganue Nel 10 1 10
NuauBunyansHoe 3aganue No2 10 1 10
Hroro 38

B xone nabopaTtopHbIX 3aHSATHIA, MAaruCTPaHTHl yCBAMBAIOT KPAaTKHE TEOPETHUECKHE
CBEICHUSA IO TEME, HW3y4YaloT METOAMUKY BBINOJHEHHsS pabOThl, a TaKXKe CIOCOObI
00pabOTKH ¥ MPEACTABICHHS YKCTIEPUMEHTATBHBIX TAHHBIX

[IpakTueckoe 3aHATUE SIBISETCS CPEACTBOM KOHTPOJS 3a PE3yJbTaTaMu
CaMOCTOSTENIbHOM pabOThl MarucTpaHTOB, CBOeoOpa3HOM (OpMOI KOJIIEKTUBHOIO
NoJBENEHUS €€ UTOroB. ONpoC MPOBOAATCS HA KaXJAOM MPAKTUYECKOM 3aHSATHH, KPOME
IIEPBOTO, U BKJIOYAET BOIMPOCHI MO MpeablayemMy pasaeny. Ha npaktnueckoM 3aHATHH
MarucTpaHThl JENaroT JOKJIAJbl MO TEME CBOEro HCCIEAOBAHMS. XOI OOCYXIACHUS
NOKJIAJOB HAa NPAKTUYECKUX 3aHATUAX HANpPABISIETCA MPENOAABATEIIEM. Ha
MPAKTUYECKOM 3aHSATHUHU MPOXOJUT TaKKe MPEICTABICHUE pa3pabOTaHHBIX AIIEKTPOHHBIX
IIPE3CHTALNN.

[IpomexyTOuHOM arrecTauuMed II0 JOUCLUIUIMHE SBISETCS 3a4eT, KPUTEPUHU
OIICHMBAHMS OMUCAHBI B 1I. 6.2.
3amanus A TEKYIIUX CaMOCTOSITENFHBIX pabOT HAXOAAT B KOMITBIOTEPHOM KJlacce
ounonornyeckoro (axymnprera (ayn 2331). CTyneHTHl BBITIOTHUBIINE CaMOCTOATEILHBIC
paboThl MONHOCTHIO JAOMycKaroTcsi K 3a4éTy. CamocrositenbHas paboTa CUMTaeTcs
BBINIOJIHEHHOM, €ciii OblIa pellieHa MOTHOCThIO PaKTUYeCKast YacTh.
[To uroram OCBOEHMs OUCUMILIMHBI B 1 ceMecTpe MpoBOAMTCS dk3aMeH. J[o Jk3aMeHa



JIOTYCKAIOTCsI BCE CTYIACHTHI, HaOpaBIue 6osee 25 6aos.

Bompocsl mpepiaraeMeix OUIIETOB HAIpaBIeHbl Ha NPOBEPKY 3HAHMM, YTO OTHOBPEMEHHO
HpEAoiaraeT MPOBEPKY YMEHUM IPUMEHATH 3HaHus (GOPMYIIBI U T. I1.) HA IPAKTHKE, JIOTHYHO
U3J1ararh, ePeCTPanBaTh, apryMEHTHPOBATH OCBOCHHBIA MaTepHall.

OO0mas »K3aMEHALMOHHAs OLIEHKAa OTBETa Ha JK3aMEHE CKJIAaAbIBaeTCi U3 OLIEHOK IO
KaKJIOMY M3 BOIIPOCOB OHWIIETa M SIBISETCS UX CPEAHHM apu(PMeETHUECKMM. MakcumasbHas
OLIEHKA 3a ’K3aMeH 25 0auIoB.

7. IlepeyeHb OCHOBHOM U JONMOJHUTEIbHON YUeOHOM JTUTEPATYPbI, HEOOXOTUMOM ISl
OCBOCHUS M CHUILIHHBI

@) OCHOGHAA yueOHasa nTumepamypa:

1. I'aBpwitoB, Muxawun BukropoBuu. Mubopmaruka n naHGopmarimoHasie TeXHoaoruu [ Tekcr] :
yaeOHuK it OakanaBpoB / M. B. 'aBpunos, B. A. Knumos. - 2-e u3g., uctp. u got. - M. : FOpaiir,
2012.-350c.

0) OononnumenvHan yueoOHan 1umepamypa:

Ily3auenko, FOpuii I'eoprueBny. MaremaTuyeckrue METObI B HKOJIOTHYECKUX U
reorpaduyeckux uccnenoBanusx [Tekcr] : yue6. mocooue mist By30B / FO. I. Ily3adenko. - M. :
Academia, 2004. - 408 c. : puc. - (Beiciiee npodeccuonaibHoe 00pa3oBanue). - bubnuorp.: c. 400-406.

I'noroBa, Mapuna FOpbeBHa. MatemaTndeckasi o0padorka nngopmauum [Tekcr] : yueOHUK
U TipakTukyM s 6akanaBpoB / M. FO. ['motoBa, E. A. CamoxBanosa. - Mocksa : FOpaiit, 2015. - 344 c.:
puc., Tadn. - (bakanasp. bazoBslii kypc). - bubnuorp.: c. 343-344.

AdanaceeB, Koncrantua EprenpeBud. Komnbsrorepnas o0padotka nadopmanmu [ Texcr] : yueo.
noco6ue ans rymanutapue / K. E. AganacrseB ; KemepoBckuii roc. yH-T. - Kemeposo :
Kys6accBy3usznar, 2005. - 267 c.

8. [lepeuens pecypcoB HHGOPMAITUOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTn ""UHTepHeT",
HEeO00X0MMBIX /IJIS 0CBOEHUS JUCIHUTITUHBI

www.rambler.ru/ [TouckoBas cuctema «PamOnepy» - 1ocTyn cBOOOTHBIN.
www.google.ru/ ITonckoBas cucrtema ['yrim — mocTyrr cBOOOIHBIMH.

www.yandex.ru/ [TouckoBasi cucteMa «SIHIEKC» - TOCTYIT CBOOOIHBIIA.
www.biometrica.tomsk.ru JKypHai «BHOMETPHKY. - TIOCTYIT CBOOOIHBIIA.
www.aup.ru/books/i008.htm DeKTpoHHbIC KHUIH. JKOHOMHKO-MATEMATHYCCKUE METOIBI M MOJICIIN
— JIOCTYI CBOOOIHBIH.

http://www.statsoft.ru/#tab-STATISTICA -link ITporpamma Statistica 11 JIEKTPOHHBIN YIEOHHK 110
IpOrpamMMe.- TPHAJI BEPCHs IpOrpaMMbI ¥ BOBMOYKHOCTB 3aKa3aTh JIULICH3HIO.

7. http://www.matem96.ru/kalkulator.shtml#4 — oHJIalH KAJIBKYIITOP — JOCTYII CBOOOIHBIN.

Nk =

.O\

8. http://www.math-pr.com/stst 1v 1.php — 00paboTKa PSAAOB YHCEN, IMOJUTOHOB M T.J. -
JIOCTYII CBOOOIHBIMN.
9. http://matica.org.ua/primeri/matematicheskaya-statistika — TIpuMepbl PENMICHUS THIIOBBIX

3aJ1a4 I10 CTaTUCTUKE — JIOCTYIT CBOOOJIHBIN.

10. http://tvims.wordpress.com/dokumenti-2/ - ©Ha oannou _cmpanuye Boi cmodiceme naumu
obwue _ceedenusi o oucyuniune «Teopusi _eeposmuocmell U MamemamuyecKkas
cmamucmukay , pazpabomannvle _0oyeHmom _kageopwvl TIpukiaonou mamemamuxu
TOYBIIO HUTIIY «Uncmumyma rxubepnemuxuy Koncmanmunosou JILU. - nocrtym

CBOOO/THBIHN.

9. MeTonnueckue yKazaHus JJsl 00y4YaKOIIMXCHA MO0 OCBOCHHUIO U CIUNIMHBI

IL]'DI yCIeurHoro OCBOCHUSA AWUCHHUITIIMHBI HGO6XO,Z[I/IMO Imocemarb 110 BO3MOXHOCTH BCC 3aHATUA U



BBIMIOJIHUTH BCE CAMOCTOATENbHBbIE M WHIUBUAYyallbHbIE 3anaHus. Ha mepBom 3aHsATHM pa3gaioTcs
BOIIPOCBI K D3K3aMEHY M CIMCOK PEKOMEHIyeMOW Jsmreparypbl. [Ipm mocelmeHuH JEeKIUN BaKHO
KOHCTICKTUPOBaTh Marepuaia B cBoed TeTpamu (winm cmaptdoHe, HETOyKe, HOYTOyKE W T. J1.), Cpasy
3a/laBaTh BOMPOCHI JIEKTOPY MPU HEOOXOAUMOCTH. BO BpeMsi MpakTHUECKHUX 3aHSATHI HCIOIB30BaTh
MOYKHO KaK CBOM KOHCHEKTBbl TaK W 3JIEKTPOHHBIE JEKIHUH-Claiapl. B Xome maboparopHbix pabot
pa3duparh C mpenojaBareieM Bce HESICHbIE BOITPOCHl. KOHCTIEKTHPOBAThH X0/ BHIMIOJHEHUS U CYyTh PaboT.
BoBpems cnaBath camocTosTeNnbHbIE paOOThl U MHAWBUIYyalbHbIE 3a/aHus. B ciydyae BO3HMKHOBEHHUS
(opc-MaKOpHBIX OOCTOSTENBCTB OOCYAMTH BO3MOXKHOCTH clarb paboTel mozxe. K sk3ameny
JIOMIYCKAIOTCSl BCE CTYACGHTHl TIOCELIABIIME 3aHATHS W CHOABIIME BCE CaMOCTOSTENbHBIE W
WHAUBHIyaTbHBIC paOOTHL. DK3aMeH MpOoXoauT B (hopMme Oecenbl o OuneraM. B kaxmaom Oumere 1o 1Ba
BOIpOCa.

Ha mnpaktuueckux 3aHATHSIX CTYICHTAMH BBITIOJTHSIOTCS CAaMOCTOSATEIbHBIC pPa0OTHI IO
PO3/IaHHBIM BOIIpOCAM U 3a/laHusM. B Xoze BBIMOJIHEHMSI KOTOPHIX OOYIIAOLIUECS 3aKpPEeIUISIOT yxkKe
MOJTyYEHHBIE W OCBAaWBAIOT HOBBIC HABBIKM MareMaTH4eckoil oO0paborku wHopmanuu. [lo wroram
BBIMIOJTHEHHUSI pabOT BBICTABIIAETCA OTMETKAa «CIAaHO» WM «HE claHo». «CrnaHo» BbICTaBIsETCS
CTYIEHTaM MOJTHOCTHI0 OTUYHUTABIINMCS O BHITIOJTHEHUU PaOOTHI.

Ha naGoparopHbIX 3aHATHSAX CTYIEHTHl I[IOJy4aloT WHAUBUAyalbHble 3amaHus. Paborta
3aCYUTHIBACTCS TPU MTOJTHOM BBHITIOJTHEHHH.

[lo utoramMm ocCBO€HHS IUCHMIUIMHBI B 1 cemecTpe mnpoBomuTcs 3k3ameH. [lo sk3ameHa
JIOTTYCKAIOTCS BCE CTYJEHTHI CIABIINE UHIUBUyaTbHbIC U BHIMIOJTHUBIINE CAMOCTOSTENbHBIC paOOThI Ha
MOJIO’KUTENIbHYIO OLIEHKY. Pe3ynbrarsl 00ydeHHs OLleHuBaloTCs Mo naTudamibHoi cucreme. [Ipu onenke
YVUUTHIBAIOTCS CIIEAYIONIME KaueCTBEHHBIC TOKA3aTEIN OTBETOB:

- IyOrHa (COOTBETCTBUE M3YYECHHBIM TEOPETHICCKUM 0000IIECHUSM);

- OCO3HAHHOCTH (COOTBETCTBHE MPOTPAMMHBIM TPEOOBAHUSM yMEHUS MPUMEHSITH NMOTy4YCHHBIC
3HaAHUSA);

- OJTHOTA (COOTBETCTBUE 00BbEMY IMPOTPAMMBI).

Bonpocekl npennaraeMbix OHJIETOB HAaIlpaBlIeHbl Ha MPOBEPKY 3HAHHM, YTO OAHOBPEMEHHO
MpernoiaraeT MPOBEPKY YMEHUH NPUMEHATh 3HaHWs ((POpMynasl W T.I.) HAa MPAKTUKE, JIOTUYHO
u3Jararh, epecTpanBarh, apryMEeHTHPOBAaTh OCBOCHHBIN MaTepua.

OO01mas PK3aMeHaIMOHHAsI OI[EHKA OTBETA Ha SK3aMEHE CKJIAJBIBACTCS U3 OI[CHOK 110 KAXKIOMY U3
BOIPOCOB OWJIeTa U ABISETCS UX CPETHUM apU(PMETUUECKUM.

Oyenka «omauyHo» 3a Kbl U3 IByX BOIPOCOB CTABUTCS MPH YCIOBUHU, YTO IK3AMEHYEMBIil:

- JIOTUYHO W3JIOKUJI COJEp)KAaHUE CBOETO OTBETa Ha BOIMPOC, MPU STOM BBHISBICHHBIC 3HAHUS
COOTBETCTBOBAIM 00bEMY M ITyOMHE MX PACKPHITHSI MPOUIEHHOTO MaTepHaa;

- IPAaBUJILHO MCIOJIB30BaJl HAYYHYIO TEPMUHOJIOTHIO B KOHTEKCTE OTBETA;

- OOHapyKWJ yMEHHE H3JaraTb Ha MpPHUMepax OTHOCSAIIMECS K BOMPOCY TEOPETUUYECKUE
MTOJIOKEHHS ¥ TIOHATHS METOZIOB MaTeMaTH4eCckoil 00paboTku nHpOpMaIInH;

- IPOSIBIJI yMEHUE OLICHUBATh PE3YNAbTAThl UCCIECIOBAHUH, UX 3HAYUMOCTD U JJOCTOBEPHOCTH;

-CIOCOOEH HCIONb30BaTh 3HAHUS O COBPEMEHHOM €CTECTBEHHOHAy4YHOM KapTHHE Mupa B
oOpa3oBareNbHOH U TMPOPECCHOHATBHOM NEATEeIHbHOCTH, MPUMEHSATH METOABl MaTeMaTU4YeCKON
00paboTKu MHGOPMALIHH, TEOPETHIESCKOTO U AKCIIEPUMEHTAILHOTO UCCIICIOBAHNS,

-TOTOB HCIIOJNB30BaTh OCHOBHBIE METOIBI, CHOCOOBI W CpEACTBAa IONYyYCHUs, XpaHCHWUS,
nepepaboTkn  WHGOPMALMKM, TOTOB padoTarh C KOMIBIOTEPOM KaK CpPEICTBOM  YIpaBICHUS
uHpopmanueii);

-ClIOCOOEH HCIOJIb30BaTh BO3MOXKHOCTH HWH(OPMAIIMOHHOW 00pa30BaTeIbHON Cpenbl IS
o0ecreyeHunsl KauecTBa yueOHO-BOCIUTATEIBHOTO IpoIiecca.

CreneHb NPOSBICHUS KaXJOr0 M3 MEPEUYHCICHHBIX YMEHUH OIpenessiercss colep:KaHueM
BOIIpOCA.

He BnusitoT Ha OIEHKY HE3HAYMTeNbHbIE HETOYHOCTH W YacTU4YHAs HEMOJIHOTa OTBETa MIpH
YCIIOBUH, YTO B Mporiecce Oecepl IK3aMeHaTopa ¢ 9K3aMeHYEeMbIM TOCIEIHUI CaMOCTOATEIHHO JIeTaeT
He00XOUMbIE€ YTOUHEHUS U IOTIOJTHEHHUS.

Oyenka «X0po1I0» CTaBUTCA, €CITU IK3AMEHYEMbIH JOIYCTHII MajJO3HAYUTeNbHbIE OIINOKH, W
HEIOCTAaTOYHO TIOJIHO PAacKpbUl COAEpXKaHHWE BOMpOCa, a 3areM HE CMOr B Iporecce Oecembl
CaMOCTOSITENIbHO JaThb HEOOXOAMMBbIE MOMPAaBKU W JIOMOJIHEHMS, WJIM HE OOHApYKWJ Kakoe-Tubo u3



HEOOXOIUMBIX JUTSl PACKPBITHS IaHHOTO BOIIPOCA YMEHHE.

Oyenka «y0061emeopumeIbHo» CTaBUTCS, €CIIM B OTBETE JIOMYIICHBI 3HAYUTEIbHBIC OIIMOKH,
WA B HEM HE PaCKPBITHl HEKOTOPBIE CYIIECTBEHHBIE ACMIEKTHI COICPKAHUS, WITH SK3aMEHYEMBIH HE CMOT
II0Ka3aThb HeO6XO,Z[I/IMBIe YMCHUA.

Oyenka «HeyT10BJEeTBOPUTEIbHO0» CTaBUTCS, €CIIM B OTBETE JIOMYIICHBI 3HAYUTEIbHBIC OINOKH,
CBUJICTEIHCTBYIOIINE O HEJOCTATOUHOM YPOBHE MOJATOTOBKH 00YYaOIIErocsl.

10. Iepeyenb HHPOPMALTMOHHBIX TEXHOJIOTHA, MCTIOJIb3yeMbIX MPHU OCYIIECTBIEHUN
00pa30BaTeILHOIO MPOIecca Mo TUCHUTLINHE

KoMmnbroTepHsIit Ki1acc Ha 13 KOMIBbIOTEPOB OCHAIIEHHBIH HEOOX0IUMBIM 00opynoBanuem, 110,
JIOKAJIBHOM CEThIO C BBIXOAOM B MIHTEpHET.

— Jlocka, MapKepsl.
— BeoOxkamepa.
—  MuxkpodoH.
— HaymHukmu.

— Konounku.
— IIpunTepsl.
— Ckanepsl.

HpI/I N3Yy4YCHHUU HaHHOﬁ AUCHUIUIAMHBI UCITOJIB3YIOTCA KAaK KIIACCUYCCKUEC TCXHOJIOTHUU TAKUC KaK JICKIUA,
MPaKTUYECKOE 3aHATHE U JJabopaTopHas paboTa, Tak U MpodeCcCHOHATLHO-OPUEHTUPOBAHHBIC

TaKHMC KaK HpO6HeMHO-OpI/I€HTI/IpOBaHHOe MPAKTUYCCKOC 3aHATUC, JICKIIUA -IHUAJIOT.

B X04€ OCBOCHUSA NUCHUIIIMHBI UCIIOJIB3YIOTCA MHTCPAKTUBHBIC MaTCPpUaJIbl U METOABI, 4 UMCHHO!

Bun 3anstus Texnonorust Hens DOpMBI 1 METOJIBI
0o0ydJeHus
Jlexuu: TexHomorus YcBoenmne TeopeTudeckux | JIeKIusa-oObsICHEHHE,
MPOOJIEMHOTO 3HAHWUH, pa3BUTHUE | JICKIHUS-BU3yaTU3aIlus,
o0y4yeHus MBIIICHHUS, JEKIUA-00BICHEHUE  C
(hopmupoBanme YaCTHYHBIM
po(heCcCHOHATLHOTO mpuBJicUeHUEM  (POPMBI
uHTEpeca K  Oyaymied | JUCKyccHuu, Oecesl.
JeSITeIbHOCTH
JlaGoparopHbie TexHomorus Opraam3anusi aKTHBHOCTH | PenpomyKTHBHEIE,
paboThI MPOOJIEMHOTO U | CTYICHTOB B YCIOBHSX, | TBOPYECKH
AKTUBHOTO  OOyuYeHUs, | ONMM3KUX K  Oyaymie# | penpoayKTHBHBIC
JIETTIOBOM UTPbI mpoheCCHOHAILHON METOBI aKTUBHOTO
JeSATEIBHOCTH, 0o0yJeHUS.
oOecrieueHUe  JTMIHOCTHO
NEeSTeNbHOTO  XapakTepa
MPUOOPETEHUST  HABBIKOB,
YMEHHH.
[IpakTuueckue TexHonorus (dhopMupoBaHue PenponyxruBHbIe,
3aHATHUSA MpoOIEMHOTO U | mpoeCCHOHATBLHOTO TBOPYECKH-
AKTUBHOTO  OOyuYeHUs, | MHTepeca K  Oyayllel | penpoayKTHBHBIC
JICIIOBOW UTPBI JESATSILHOCTH, METOJIBI AKTUBHOTO
obecrieueHNUE  JTMYHOCTHO | OOydICHHS.
NEeSATeNHOTO  XapakTepa
YCBOCHUS 3HAHUI




CaMmocrosTenbHast | TeXHOIOruu PazButue mosnaBarenvHOl | UHAMBUAYaTBHEIE,

pabora KOHI[CHTPUPOBAHHOTO, | CAMOCTOSITEIILHOCTH, IpYIIOBEIC
MOIYJIBEHOTO, obecrieucHue THOKOCTH
nuddepeHaupoBanHOro | 00y4eHus, pa3BHUTHE
o0y4yeHus HAaBBIKOB paboThI c
Pa3INIHBIMA

HMCTOYHUKAMU
nHpOpMAINK,  Pa3BUTHE
YMEHUH, TBOPYECKUX
CIOCOOHOCTEH.

11. Onucanue MaTepUaIbHO-TEXHUYECKOI 0a3bl, HEOOXOUMOM /IJIsl OCYLIeCTBJICHUS
00pa3oBaTeIbHOIO Mpolecca Mo JUCHHILINHE

KommbroTepHBIii KiTacc OCHAIEHHBIN He00X0nuMbIM obopynoBanueM, [10, JokanbHOM CEThIO C
BBIXOJIOM B UHTEPHET.

I1O: WIN XP SP3, Office 2003-2010, OpenOftice 3.0-4.0, PDFreader, Iexplorer , Incscape, Gimp
2,8, Lazarus unu nogo0HsIi, 7zip, QGIS, Stat-expert.

12. Unble cBeieHHUs U (MJIH) MATEPHUAJBI

12.1. Ocobennocmu peanuzayuu OUCYUNIUHBL 01 UHBAIUOO08 U JTUY, C
02PAHUYEHHBIMU 803MONCHOCHAMU 300D 08bA

OOy4yeHre O0Oy4aroIIMXCS C OrPAaHUYCHHBIMH BO3MOXHOCTSMH 370POBbSI 10
JTMCUUIUIMHE OCYIISCTBISETCS HA OCHOBE 00pa30BaTeIbHBIX MPOrPaMM, pa3pabOTaHHBIX
(baKyIbTeTOM U aIalTHPOBAHHBIX JIJIsl O0YUYCHHS YKa3aHHBIX 00yYaroIIuXcs.

OOydenne 1o 0O0pa30BaTENbHON MpPOTrpaMMe WHBAIMIOB W OOYyYaAIOIIMXCS C
OTPaHWYEHHBIMA BO3MOXXHOCTSMH 370POBbSI OCYIIECTBISIETCS (DAKYIBTETOM C YYETOM
OCOOCHHOCTEH ICHXO(U3UUECKOTO PAa3BUTHUS, WHIUBUAYAIBHBIX BO3MOXXHOCTEH U
COCTOSIHHS 3[I0POBbSI TAKHX OO0YJAFOIIIHXCS.

Y4eOHO-MeTOMUYECKass JIOKyMEHTalWs 10 JUCIMIUIMHE TpeaycMaTpruBaeT
popabOTKy JICKIIMOHHOTO Marepralia W BBIMOJIHCHWE WHAWBUIYAIBHBIX 3aJaHul C
UCIIOJIb30BAaHUEM YYEOHO-METOMNYCCKUX MATEPUAIOB JUIsl CaMOCTOSTEIBHON pPabOoThI
OOy4YarOIIUXCS IO TUCIUTINHE.

CocraBurenn: MHMsanos B.U., moneHT

(Pamunus, unuyuansl u OOIHCHOCHL Npenodasamens (eit))




