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MecTO0 IMCUUIUIMHBI B CTPYKTYpe 00pa30BaTeibHOM MPOrpaMMbl

Huctummmaa «OCHOBBI MaTeMaTHUECKOW 00paboTku mHpopMarun» BXoAauT B ColnanbHO-
TYMaHUTApHBIA MOAYJh 00s3aTenbHOM yactu brioka 1. Jluciumamael (MOayIM) y4eOHOTro TUTaHa
OCHOBHOI mpodeccHOHanbHOM 00pa30BaTENIbHOM MPOTrpaMMbl  BBICIIETO  00pa3oBaHUS —
nporpaMMbl  OakanaBpuara 1o  HampasieHuto noxarotoBku  42.03.02  XKypnamucrtuka,
HalnpaBJIeHHOCTh (Tpo¢uib) oOpa3oBarenbHOM mporpaMMmel JKypHanmucTuka O4HOW (HOpPMBI
oOy4eHHs.

IIpomiecc ocBOeHMs] AUCHUIUIMHBI Oa3upyeTrcs Ha 3HAHUSAX, YMEHUSAX M HaBbIKaXx,
MPUOOPETEHHBIX TPU W3YYEHUHM y4eOHBIX MPEJAMETOB CPEeIHEH IIKOJBI (MaTeMaTHKa; anredpa, B
TOM YHCIJIE OCHOBBI TEOPUU BEPOSATHOCTEH M MAaTeMaTUYECKOW CTAaTHCTHUKH; F€OMETpHs; Haudaia
MaTEeMaTUYECKOIo aHaIu3a).

Pe3ynbTarbl OCBOEHMSI IUCLUIUIMHBI SBISIOTCA 0a30BBIMH 7 WU3YUYEHUS JUCLUIUIMHBI
«DUHAHCOBBIA MPAKTUKYM» U HEOOXOAMMBI ISl YCIEIIHOTO MPOXOXKACHUS TOCYAapCTBEHHOU
utoroBoil arrecraruu: biok 3. ['ocynmapcTBeHHass uToropas arTtecTanus — <«BbIonHEHHE U
3alMTa BBITYCKHON KBATN()UKAIIMOHHON paboThI».

1. Ilepeyens muIaHupyeMbIX pe3yJbTaToB 00ydeHusi (o0pa3oBaTebHBIX
pe3yJ1bTaTOB) MO AUCHHUILINHE

Heabto ocBoeHust aucuUUIIMHBI «OCHOBBI MaTeMaTHYecKoW oO0paboTku HHGpOpManum»
ABJII€TCA IOArOTOBKAa OakanaBpa K BBINOJIHEHUIO NPO(ECCHOHAIBHOM JEATeNIbHOCTH 110
HanpasieHuto JKypHanucTtuka. [lucuuruiiHa mpeiHa3HaueHa JdaTh OyAyIUM >KypHalIHCTaM
npoEeCCHOHATBHYI0  (TEOPETHUYECKYI0 W TPAKTUYECKyI0) TMOJTOTOBKY, CBSI3aHHYIO C
(dbopMHpOBaHHEM ONBITA CHENUPUUECKOW MaTeMaTH4eCKOM JesATEeIbHOCTH, HAlpaBIEHHOW Ha
pelleHre HayYHO-HCCIeI0BATEIbCKUX M SKCIIEPUMEHTAIIbHBIX 3a/au B IPOo(ecCHOHANBHOI chepe.

3agadeil OCBOEGHMSI JUCUMIUIMHBI SBJISETCS 3HAKOMCTBO C THUIHMYHBIMM METOAAMU U
IpUeMaMHM  CTPYKTYPUPOBAaHUS M  CTaTUCTHYECKOW OOpabOTKM  JaHHBIX, 3JIEMEHTaMHU
MaTEeMaTHYeCKOro MOJEIUPOBAHUS SIBIICHUI U MPOLIECCOB; pa3BUTHE MPEACTABICHUH O CYyIIHOCTH
MaTEeMaTHUYECKOr0 METoJa IMO3HaHUs ACWCTBUTEIBHOCTH M BO3MOXHOCTSAX €ro NPUMEHEHMS B
€CTECTBEHHbIX M TIyMaHUTApHBIX HayKax, B IICUXOJIOTO-NIE€AArOrMYECKUX HCCIEIOBAHUSX, B
OPraHM3allMOHHO-YIPABIEHYECKON cepe U APyrux o0IacTAX AEATENbHOCTH; (POPMHUPOBAHHE Y
CTYZICHTOB HAY4YHOTO CTWJIA MBIIIJICHHUS, Oa30BBIX HAaBBIKOB AHATUTHUYECKON JESATEIBHOCTH,
JIOTUYECKMX M KOMOMHATOPHBIX CHOCOOHOCTEH; (opMHUpOBaHHE M pa3BUTHE KOMIIETEHIUN
Oy/AyIllero >ypHaJIHCTa, CBA3aHHBIX C IPHUMEHEHHEM MaTeMaTHYeCKUX METOI0B 00paboTKU
uHpopMalru B IPOPeCcCHOHATBHOM, B TOM YHCIIE UCCIIEI0BATENbCKOMN IS TETbHOCTH.

B pesynprare ocBOeHHs INporpammbsl OakajaBpuara OOy4YaroLMiicsd IOJKEH OBJIAAETh
CIIEAYIOIIMMHU pe3yJbTaTaMu 00ydeHus 1o aucuuiuimHe « OCHOBBI MaTeMaTH4ecKoil oOpaboTku
uHpopManun» (B TabIMLE MPEICTABICHO COOTHECEHHE 00pa30BaTeIbHbIX PE3yIbTaTOB 00yUEHUS
M0 AUCIMIUIMHE C HHUKATOPAMH JTOCTHIKCHUST KOMIICTCHIIUN):



Kommerenmnusa u
WHJIUKaTOPBI €€
JIOCTHIKEHUS B

OO6pazoBarenbHble pe3yIbTaThl AUCHUTIINHBI

(aTamnbl GopMHUpPOBAHUS AUCHUILINHBI)

. 3HAeT yMeeT BJIQ/ICET
OIIK-6. Cnocoben OP-1. 3naer o OP-2. Ymeer
HCIIOJIb30BAaTh B BO3MO>KHOCTH OIIPEIENSATh U
npodeccuoHanbHOM MpPUMEHEHHUs 0a30BBIX UCIOJIb30BaTh
JESITETbHOCTU MaTeMaTHYECKUX BO3MOYXHOCTH
COBpPCMCHHBIC KOHCprKI_H/Iﬁ AT NIPUMCHCHHUSA 0a30BBIX
TEXHUYECKHE bopmanuzanyuu u MaTeMaTUYECKUX
CpelIcTBa U peICTaBICHUS KOHCTPYKIUH TSt
MH(POPMALOHHO- uH(pOopMauu dbopManH3aIy 1
KOMMYHHKAIIMOHHBIE peJICTaBICHUS
TEXHOJIOTUU nHpopmanuu
OIIK-6.2. OP-3. 3naer o OP-4. Ymeer
OKcIUTyaTupyer BO3MOXKHOCTH ONPEICIATL U
COBpPEMEHHEIEC MPUMCHCHHUA HCIIOJIb30BAaTh
CTallMOHApHEIE U MaTeMaTUICCKUX BO3MOXKHOCTH
MOOUIIbHBIC CTPYKTYp AJIst MPUMEHEHUS

¢ poBbIe OTIHCAHUS MaTeMaTHYeCKUX
YCTpOMCTBA Ha BCEX vHpOpMALMK Ha CTPYKTYp AJiA
STanax co3aaHus dbopManbHOM SI3bIKE OTHCAHUS

JKYPHaJIUCTCKOI'O MaTCMaTUKA nH(popMaIuy Ha
TeKcTa U (1) (bopManbHOM SI3bIKE
IIPOYKTa MaTeMaTHKU
YK-1. Crnocoben OP-5. 3naer o OP-6. Ymeer
OCYIIECTBIATh IOMCK, BO3MOXXHOCTH OIpCaACIIATh U
KpUTHYECKUH  aHamH3 IPUMEHEHUS HCII0JIb30BATh
MaTeMaTUYECKUX BO3MO>KHOCTH
" CUHTE3
CTPYKTYp AJst IPUMEHEHUS
unopmanuy, WCCIIEIOBAHHUS MaTeMaTHYECKUX
HPUMCHATH uHpOpMAIIMY Ha CTPYKTYP st
CHCTEMHBIA  TIOJIXOJ | (hOPMANTBEHOM SI3BIKE HCCICA0BaHUS
TUIS peleHus MaTeMaTHKU nH(popMaluy Ha
IIOCTaBJICHHBIX 3a/1a4. opMaIbHOM SI3BIKE
MaTeMaTHKU
VK-1.2. Ilpumenser
P OP-7. 3naer o OP-8. Ymeer
Jorudeckue (GopMel u
BO3MO>KHOCTH OTIpeAETATh U
MPOIIEAYPHI, CIIOCOOCH
MPUMEHEHUs UCIOJIb30BATh
K  peduekcun 1O
o MaTeMaTHYECKUX BO3MO>XHOCTH
MOBOZYy COOCTBEHHOM N
. Mojienen st IPUMEHEHUS
u qyKOH
. HCCIEI0BAHMS MaTeMaTHUYECKUX
MBICIIUTENILHON .
JIETEPMUHUPOBAHHBIX MoJienen it
JESITEILHOCTH. .
MIPOIIECCOB (SIBJICHHIN) WCCIICI0BAHUS
Ha popMaTbHOM JETEPMUHUPOBAHHBIX

VYK-1.7. Omnpenenser
MPaKTUYECKUE
IOCJIEICTBUS
MPEIIOKEHHOTO
peLIeHus 3aJauH.

A3BIKC MATEMATHKHU

OP-9. 3Haer o

MIPOLIECCOB (SIBIICHUH)
Ha (popManIbHOM
SI3BIKE MaTEMaTHKH

OP-10. YMmeer




BO3MOXXHOCTH
MPUMEHEHUS
MaTEeMaTUYECKUX
MOJEJIEN IS
WCCIIEIOBAHUS
CTOXaCTUYECKUX
MIPOIIECCOB (SIBJICHMIN)
Ha (hopMaIbHOM
SI3bIKE MATEMATUKHI

OIIpECACIIATh U

HCIIOJIb30BAaTh

BO3MOXXHOCTH
IMPUMCHCHUA

MAaTEMAaTUYCCKUX

MoJenen s
HCCIIEIOBAHUS

CTOXaCTUYECKUX
MIPOLIECCOB (SIBJICHUIN)
Ha popMaTbHOM
A3bIKE MaTEMaTUKU

2. O0beM IMCUMIIMHBI B 3a4e€THBIX €JUHUIAX ¢ YKAa3aHHEM KOJHYeCTBA aKajeMHYeCKHX
4YacoB, BbIIEJIEHHBIX HAa KOHTAKTHYI0 PadoTy o0y4amlumxcsi ¢ mnpemnojaBarejieM (1o
BH/IaM Y4eOHBbIX 3aHATHI) M HA CAMOCTOSITEIbHYIO Pad0Ty 00yUYalouuXxcst
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3. Copep:xkanue AVMCHMILUIMHBI, CTPYKTYPHUPOBaAHHOEe MO TeMaM (pa3deiaM) ¢ yKa3aHHEM
OTBEJECHHOI0 HA HUX KOJIMYEeCTBA aKaleMU4eCKHX YaCOB U BU/IOB YUeOHBIX 3aHATHI

3.1.Ykazanue mem (pazoenos) u omeeoeHHO20 HA HUX KOJIUUECHIBA AKADEMUUECKUX UACO8 U
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3.2.Kpamkoe onucanue cooeprcanus mem (pazoenos) OUCUUNTIUHDL
Pazjnen 1. MaremaTuyeckne KOHCTPYKIMH M MOJAeJH

MareMaTHYeCKHE CTPYKTYPBI

[Mpouienypa cuerta W mTporeaypa H3MEpPEHUS KaK NPOCTEHIINE CIIydau TMOCTPOCHUS
MaTeMaTHYeCcKoW Mojen o0beKkTa. HarypanbHble 4mcia; [enble 4rcia; palloHAIbHBIC YHCIA;
JNCUCTBUTENPHBIE 4YHCIa KaKk OCCKOHEYHBIC JICCATUYHBIC JpOOH. AHAIMTHYECKOE U
TeOMETPUUYECKOe TMpeACTaBleHNe AaHHbIX. OmnucaHue OObEKTa TOYKOW Ha YHCIOBOM MPSMOIA,
HECKOJBKMMH YHCJIOBBIMH TapaMeTpaMu (TOYKOW B MHOTOMEPHOM IPOCTPAHCTBE, BEKTOPOM).
Marpuiisl 1 BekTopbl. CrcteMbl kKoopauHat. COBOKYIHOCTH OOBEKTOB (MHOXKECTBA), CIIOCOOBI X
3alaHus U BU/bI; ITYCTOC U YHUBCPCAJIbBHOC MHOXKCCTBO. OnepauHH Haa MHOKECTBaAMU. BI/IHapHBIe
OTHOIICHHWSI HAa MHOXXECTBaX © WX CBOWcTBAa  (pepreKCHBHOCTh, CHMMETPUYHOCTD,
TPaH3UTHUBHOCTH, AHTHCUMMETPHYHOCTH ). OTHomIeHNE BKJTIOYCHUS, OTHOIIICHHE
SKBUBAJICHTHOCTH, OTHOIICHHE MOpsiaka. OToOpakeHUss MHOXKECTB W UX BHIBI, PpyHkuuu. Mepa
MHOXKECTBa KaK (YHKIIHS, U3MEpEeHHEe MHOXKeCTB. [IoHATHE O pa3sMepHOCTH MaTeMaTHYECKOTO
00BeKTa W TPOCTpaHCTBA O0OBEKTOB. MeTpuka Kak (DYHKIIMS, pacCTOSTHUE MEXITy OOBEeKTamH.
[TonsiTHE 0 METPUYECKHUX MPOCTPAHCTBAX

JleTepMUHUPOBAaHHbIE MaTEMaTHUYECKHE MOAETN

Omnucanne oObekTa (mpoliecca) ¢ MOMOIIBI0 YHCIOBOM TMOCIeI0BaTENbHOCTH. [Ipumep
JUCKPETHOM Mojenu (Hampumep, 3ajada O pPa3MHOXKEHMM KpPOJIMKOB, TPUBOASIIAS K
nocinenoBarenbHOCTH Oubonayun). CriocoObI 3a1aHMs YHCIIOBOM TTocieoBaTenbHOCTH. CBOMCTBA
MPOLIECCOB U CBOICTBA YHCIOBBIX IOCIENOBATENbHOCTEH (MOHOTOHHOCTh, OTPaHUYEHHOCTH,
IUKIUYHOCTR). Omnumcanue o0bekTa (mpoliecca) ¢ MOMOIIBI0 YUCIOBON QyHkmuu. [Ipumep
HETIPEPBIBHOW MOAENU (Hampumep, 3ajada O IJIoMaad KpyroBoro cekropa). CrocoObl 3agaHust
yucnoBor ¢yHkuuu. CBOWCTBA TMPOILECCOB M CBOMCTBA YMCIOBBIX (YHKIHNA (MOHOTOHHOCTB,
OrPaHUYEHHOCTb,  YE€THOCTH/HEUETHOCTb,  MEPHUOAWYHOCTH).  [loHATHE 0  OECKOHEYHO
00JIbIINX/0ECKOHEUYHO MabIX (DYHKIHMSAX, O CPAaBHEHHH CKOPOCTH pocTa QyHKuui. JInHelHbIe 1
HeNMHEHHbIe (QYHKIIMOHAIBHBIC 3aBUCHMOCTH (MOEN). ATNMPOKCUMAIUS JUCKPETHOrO Habopa
JAHHBIX HenpepblBHOW ¢yHkuued. I[lpumep ONTUMHU3AMOHHOW MOZENTH (HampuMmep, METO[
HAaMMEHBIINX KBAJIPATOB M €r0 MPHUMEHEHHE K 3a/1a4e 00 anmpOoKCUMAIH JTHHEHHON (QyHKIHEH).
Wnes mareMaTuyeckoro MOJEIMPOBAHUS U €ro Leau (JAeCKpUNTHUBHBIC, ONTHMHU3ALMOHHBIE,
yIpaBlIeHYECKHE MOJICIH ). DTallbl IOCTPOSHUS M UCCIEA0BaHUS MAaTeMaTUYECKO Moienu (BbIOOp
MEPEMEHHBIX U UX 0003HAUYEHU, ONMHCAaHUE MEePEeMEHHBIX, (POPMYyITUPOBAHHE 3aJaud Ha S3BIKE
MaTeMaTHKH, pElIeHNE 3a]Jaul, HHTEPIIPETaLUsl PE3yJIbTaTOB).

CroxacTuyeckue MaTeMaTH4eCKHe MOJIETN

JleTepMHMHUPOBAHHBIE W CiIy4yalHble mporecchl. HeompenenéHHOCTP B MaTeMaTHYECKHX
Mozensix. OmnucaHue MacCOBBIX CIy4YalHBIX SIBJICHUM METOAAMU TEOPUHU BEPOSITHOCTEH.
JlocToBepHbIe, HEBO3MOXKHBIE, CIIydailHble COOBITHS. BeposTHOCTH CilydailHOrO COOBITHSI Kak
Mepa BO3MOKHOCTM €ro HAacTyIUIeHHs. JIMCKpeTHble M KOHTHHYaJIbHbIE IIPOCTPAHCTBA
ANIEMEHTApHBIX COOBITHI. MaremMaTndeckas MOJeNIb CIyYaiHbIX COOBITHH C KOHEYHBIM /[
OECKOHEYHBIM YHCJIOM pPaBHOBO3MOXKHBIX HCXOJOB (KOMOMHAaTOpHOE / TEOMETPHUYECKOE
ornpezeneHue BepoSITHOCTH). OneHKa BEpOSITHOCTU COOBITHS O €ro 4acTOTe€ B JKCIIEPUMEHTE
(craTHcTHYECKOE ONpEIeNeHHe BEpOSATHOCTH). MoJenupoBaHue JUCKPETHBIX —CIIydaiiHBIX
BennuuH. IloHsATHE O 3aKOHE paclpeleneHus BEPOATHOCTEH M YHCIOBBIX XapaKTEPUCTHUKAX
JUCKPETHOM CIly4allHOM BEJIMYMHBL. MOJENMpOBAHWE HENPEPBIBHBIX CIIy4allHBIX BEJIWYMH.
[lonsiTHE O TIUIOTHOCTM  PACHPEAEICHHUS BEPOATHOCTEH W YHUCIOBBIX XapaKTEPUCTHUKAX
HEINPEPBIBHOW CIy4allHOM BenW4MHBL. IIpumepbl pacnpenesnieHui HENpepbIBHBIX CIy4YalHbIX
BEIMYUH (PaBHOMEPHOE paCIpEAEICHNEe, HOPMAIbHOE paclpelesIeHue, paclpeieIcHue «Xu-
KBaJpaT», pacupeneneHue CTelofieHTa, pacnpenenenue dumiepa).




Paznen 2. MaremaTtudeckasi 00padoTka nHpopmanuu

Bb160pOYHbBIN METOI M CTaTUCTUYECKOE OLIEHUBAHNE

3ajauu MaTeMaTHYECKOM CTaTUCTUKHU, CBSI3b U pa3jinyue ¢ Teopueil BeposiTHocTeil. Obmme
cBeleHUsI O BBIOOpOYHOM Meroje. CTaTUCTHUYECKHE NaHHbIe: TI'eHepajbHas COBOKYIHOCTb U
BbIOOpKA, 3aBUCHUMbBIC U HE3aBHCHUMBIE BHIOOPKH; NIepBUYHAs 00paboTKa JaHHBIX (paH)XUPOBAHUE,
IpYIIUPOBKA, IOCTPOCHUE BapUAIIMOHHOIO psAja). JMCKpeTHbIe M HHTEPBAJIbHBIE BapUAIL[MOHHbBIE
pAObl, NEpexXo] OT HHTEPBAIBHOIO psila K AMCKpPeTHOMY. ['eoMerpuueckoe NpencTaBICHHE
CTaTUCTUYECKUX [JAHHBIX: IIOJINTOH, THUCTOIPAMMA, JIETIECTKOBBIE M KPYTOBBIE IUArpaMMBI;
BO3MOXKHOCTH mpuMeHeHus: Excel ans Busyanmuzanmu nansbeix. [lepBUuHBIC oOmMcaTeNbHBIC
CTaTUCTUKH: MEpBI MOJIOKEHUsI (MEpbl LEHTPAIbHOM TEHAECHIUN U KBAHTWIN paclpelesieHus) U
Mepbl U3MEHYMBOCTH. Y CpEeIHEHHE TaHHBIX (CpeaHss BHIOOpOUYHAs, MOAA M MEIHaHa BHIOOPKH).
KBanTtunu pacnpenenenus (IpoueHTHIN, KBapTUiIN). Mepbl pa3dpoca faHHBIX (pa3Max BbIOOPKH,
JUCTIEPCHS ¥ CpeHee KBAIPaTHYHOE OTKIIOHEHUE, aCHMMETPHsL, dKcIiecc). Maes cTaTuCTH4ecKoro
olleHMBaHMs. TOYHOCTh M HAAEKHOCTh OLIEHKHU. TOUYEUHbIE U MHTEPBAJIbHBIEC OLIEHKU MapaMeTpOB
pacnpeneneHus. BplOopouHast cpegHsss W BBIOOpOYHAs JUCHEPCUS KaK TOYEUHBIE OILIEHKH
reHepaJbHOW CpeJHEd W TeHepalbHOM aucnepcuu. JloBepUTENbHBIE WHTEPBAJIBI ISl OLICHKU
MaTEMaTUYECKOT0 OXUJAHMS M  CPEAHEro  KBaJpPaTUYHOIO OTKJIOHEHHS HOPMAaJIbHOIO
pacnpeeneHus.

IIpoBepka CTaTUCTUYECKUX TUIIOTE3

WN3mepennss ¥ IKainbl B HAYYHBIX MCCIENIOBAaHUAX (HOMHMHAaTHBHAs, pPaHroBas,
UHTEpBaJibHasA, a0COJIIOTHAs IIKayia). ['Mnore3sl Hay4yHble M cTaTucTHueckue. Mnpes mpoBepku
CTaTUCTUYECKON TUIIOTE3bl. Y POBEHb CTATUCTUYECKON 3HaYMMOCTH. CTaTUCTUUYECKUI KPUTEPUI 1
4yucao creneHed cBoOoabl. [IpoBepka THMOTE3 C MOMOIIBIO CTATUCTHYECKHX KPUTEPHUEB.
CraTucTuueckoe pelieHne M BepoATHOCTh OIMOKkU. HampaBineHHble M HEHaNpaBlieHHBIE
anprepHatuBbl. CoaepikaTenpHash WHTEpIpETalysl CTaTUCTHYECKOro pemeHus. I[lonsatue o
[apaMEeTPUYECKUX U HENapaMeTpU4ecKuX Kpurepusx. lIpumepsl mapaMeTpudeckux KpUTEpPHUEB
pa3Iuyuii: CpaBHEHUE CPEIHUX 3HAYCHUM JBYX I'€HEPAIBbHBIX COBOKYIIHOCTEW IIPU U3BECTHBIX U
HEU3BECTHBIX, HO PaBHBIX IUCIEpCHsX (He3aBHCHMBbIe BbIOOpKH). [IpuMep HemapaMeTpuueckoro
KPHUTEPHsI COTIacusi pacrpeaeieHuit («xu-kpaapat» kpurepuii [lupcona).

Koppensauus u perpeccusi BETM4YUH

Buner cBszeit mexay BenuuuHamu. [loHsTHE O (YHKIMOHAIBHOHM, CTaTUCTUYECKOH U
KOPPEJSALIMOHHONW 3aBUCHMOCTH. 3aaud KOPPEJSIMOHHOrO aHanu3a. KoppensiuuoHHas CBS3b
MeXJly BeIMUMHAMU U €€ MoKas3aTeu (Cuiia, HallpaBJIeHue, HaJ&KHOCTD); BUAbI CBS3U (JIUHEITHAs
/ HenWHEeWHas, MoJIoKUTeIbHas / oTpunarenbHas). KoadduuueHt koppensuun Kak mokasareib
TECHOTHI U HaIIPaBJICHUS CBs3H, ero cBoiicTBa. Koaddunment panrosoii koppensiuun CrrpmeHa /
Kenmanna, xoaddunuent koppensuuu [lupcona. 3amaun perpecCHOHHOTO aHaiu3a. Y CIOBHBIC
cpenHue U BBIOOpOUYHOE ypaBHEHHE perpeccuu. [locTpoeHue mpsMoil JIMHUU MAapHOM perpeccuu
METOJIOM HauMEHBIINX KBaApaToB. [[OHATHE O HENMHEWNHON PETPECCHH.




4. IlepeyeHb Y4eOHO-METOAMYECKOI0 oOOecnedyeHHsl /ISl CAMOCTOSITEJIbLHOW PadoThl
o0yJarommxcsi o JMCHHUIINHE

CamocrosiTenbHas paboTa CTyIEHTOB sIBiIsieTcd 0coOoi (opMoil opraHu3anuu y4yeOHOTro
mporecca, IpEeACTABISIONasl CoOOW  IUIaHMPYeMylo, TII03HABATEJbHO, OPraHW3allMOHHO W
METOAMYECKH HAINpaBsIeMyl0 JEITEIbHOCTh CTYACHTOB, OPUEHTHPOBAHHYIO Ha JOCTHXKEHUE
KOHKPETHOTO  pEe3yJIbTara, OCYyIIeCTBIsIEeMyl0 0e3 TpsAMOW  TIOMOIIM  TIPEToaBaTes.
CamocrosTensHass paboTa CTYJCHTOB SBIISICTCS COCTAaBHOM YacThbi0 Y4eOHOW pabOTHI M MMEeT
LEJIbI0 3aKpeIUIeHWe W YriIyOJieHHe IOJIyYeHHBIX 3HAaHUH M HaBBIKOB, MOUCK M MpUOOpeTeHHe
HOBBIX 3HaHHM, a TaK)Ke BBIOJHEHHE YUeOHBIX 3aaHHi, TIOATOTOBKY K MPEACTOSIINM 3aHATUSIM
u sKk3ameHy. OHa MpeaycMaTpuBaeT, Kak IpaBmio, pa3paboTKy pedeparoB, HamHMCaHWE JOKIIAIOB,
BBIIOJIHEHUE TBOPYECKUX, WHAWBUIYAIbHBIX 33/JlaHUN B COOTBETCTBUHU C y4eOHOW MpOrpaMMoii
(TeMaTHYECKNM IUIAHOM W3yYeHUS AMCHUIUIMHBI). Tema Ul Takoro BBICTYIICHHS MOXET OBbITh
IpeAIoXKeHa MpenoaBareneM Wik u30paHa caMHUM CTYAEHTOM, HO MaTepHall BBICTYIUICHHUS He
JIOJDKeH  JyOnupoBaTh — JIGKIMOHHBIA — Marepuan. PedepaTuBHBIA — Marepuan  CIIyKUT
JONIOJTHUTENBHON WHGpOpManueil ans paboThl HAa TMPaKTHUECKUX 3aHATUAX. OCHOBHAs IEJb
JaHHOTO BHU/A pabOTBI COCTOMT B OOYyYEHHM CTYACHTOB METOJAM CaMOCTOSTEIBbHOW PabOTHI C
yueOHbIM MarepuanoMm. Jls MOJHOTHI YCBOEGHHS TEM, BBIHECEHHBIX B IPAKTUYECKHE 3aHATHS,
TpebyeTcst pabora ¢ mepBoMcTOYHMKAMU. Kypce MpeaycMaTpuBaeT CaMOCTOATEIBHYIO paboTy
CTYJICHTOB CO CIIeIMaIbHON JuTeparypoir. CiemyeT OTMETHTh, YTO CaMOCTOSATENIbHas paboTa
CTYJICHTOB pe3yJIbTaTHBHA JIUIIb TOT/a, KOT/a OHA BBIOJHSACTCS CUCTEMAaTHYECKH, IUTAHOMEPHO U
1eJIEHANPaBICHHO.

3amaHus Ui CaMOCTOSATENBHOM pabOTHI MPeTyCMAaTPUBAIOT HCITOIB30BAaHUE HEOOXOIUMBIX
TEPMHHOB M MOHATHH Mo mpoOnemaruke Kypca. OHU HaleNMBAIOT Ha MPAKTHYECKYIO paboTy 110
NPUMEHEHHUIO U3y4aeMoro MaTepHaia, MOUCK OMOiIrorpaduyeckoro Marepuaia U 3JIEKTPOHHBIX
HMCTOYHUKOB MH(OpMALINK, WIUTFOCTPATUBHBIX MaTEpUasoB. 3aJaHus 10 CaMOCTOATEIbHONU paboTe
TAI0TCS [0 TeMaM, KOTOpbIE TPEOYIOT TOTOTHUTENEHON TPOPaOOTKH.

OOmmii 00beM CaMOCTOSTETBbHONM pabOThl CTYJIEHTOB MO JUCHMIUIMHE BKJIIOYACT
ayJUTOPHYIO U BHEAYJUTOPHYIO CAaMOCTOATEIBbHYIO pabOTy CTy/IEHTOB B TEUEHHE CEMECTPA.

AynuropHas caMOCTOsITeNnbHass paboTa oOCyIIecTBisieTcss B (OpPME  BBIOJHCHUSA
MUCHMEHHBIX MPOBEPOYHBIX PAOOT MO AMCUUIUIMHE. AYIUTOpPHAs CaMOCTOSITENbHas paboTa
oOecriedeHa 06a30ii TECTOBBIX MaTepHajOB MO pa3/eiaM JUCIUTUTHHEL.

BHueaynuTopHas camocTosiTeIbHAs paboTa OCYIIECTBISIETCS B (popMe MOATOTOBKH K YCTHBIM
BBICTYIUICHHSIM (KOMMEHTUPOBAHUE PEIICHHS 3aa4 JOMAIIHUX 3aJlaHui, HTOTOBOM KOHTPOJIBHOM
paboThI, TBOPUECKOTO 3aJaHUS; JOKIAJIBI IO TEMaM HHIMBUAYATbHBIX U T'PYMIOBBIX MPOEKTOB,

pedeparos).
Ipumepnoe codeprcanue umozo6oi KOHMpPOIbHOU padomol

1. 3Bamanbl MHOXecTBa A, B, C (KOHeuHble MO0 CUETHbIE/ YHCIOBBIC MPOMEKYTKH,
00JlacTH Ha TUIOCKOCTH WJIM B TPOCTpaHCTBe). HallT KOMM4YecTBO 3i1eMEHTOB/MeEpy
yKa3aHHOTro MHOKecTBa (Harpumep, A N (B\(C)).

2. Bo MHOXecTBE ... 3aJJaHO OTHOILICHHME ... MEXAY O3JIEMEHTaMH. OTO OTHOILIEHHE
ABISETCA: a) GYHKIMOHAJIBHBIM COOTBETCTBHEM; 0O) OTHOIIEHHEM SKBUBAJICHTHOCTH;
B) OTHOIIEHUEM  TOPSJIKa; r) Ouekuuei; 1) CAMMETPUYHBIM  OTHOIIECHUEM;
€) pedIeKCUBHBIM OTHOIICHHUEM; ) TPaH3UTUBHBIM OTHOIIICHUEM;
3) aHTUCUMMETPUYHBIM OTHOIICHUEM.

3. 3amaHHas YHCIOBas MOCIENOBATEIBHOCTD SIBIISIETCS: a) BO3pacTaromieii; 0) yOpIBaromIei;
B) OrpaHMYCHHOM; T') IUKJITAYECKOM; 1) apuPMETHIECKOM MIPOTPECCUEN;
€) TEOMETPHUYECKON TPOrpeccueid; k) OECKOHEYHO Majoii; 3) OECKOHEYHO OOJbBINO;
1) CTAIlMOHAPHOM; K) CXOISIICHCS.

4. YcTaHOBUTH COOTBETCTBHE MEX/Y YHUCIOBBIMU (DYHKIIUSMHU U UX TpadruKaMu.



10.

e

Oynknus 3amaHa rpaduxoM. HallT KOJWYECTBO MENbIX 3HAYEHWM apryMeHTa, B
KOTOPBIX MPOU3BOHAS (PYHKIIMH MOJOKHUTETHHA.

BeposiTHOCTh yKa3aHHOTO COOBITHS paBHA ... (MCHOJB3YeTCS KOMOWHATOPHBIA ITHOO
reOMETPUUYECKUHM TOXO0 ] K BEIYUCICHUIO BEPOSITHOCTH).

JluckpetHas cnyyaiiHas BeJIM4YMHA 3a/laHa 3aKOHOM pachpezeNieHus / HemnpepbiBHAs
cllyyailHas BeNMYMHA 3aJ]aHa IJIOTHOCTBIO pactpeneneHus (rpadpudeckn). Haiftu
BEPOSITHOCTh TOrO, YTO JaHHas BEJIMYMHA IPUHUMAET 3HA4YEHME, IPUHAIJIEeKaIIee
YKa3aHHOMY ITPOMEXYTKY.

Xox  mpomecca ...  ONUCBIBAETCA  3aJaHHOM  SIBHO  WIH  PEKyppPEHTHO
MOCJIEZIOBATEIbHOCTRIO 3HAYEHU BEJIWYMHBI ... B COOTBETCTBYIOLME MOMEHTHI
BpeMeHHU 00 3aIaHHON SIBHO (pyHKIMEH BpeMeHH. HaliTu 3HaueHue 3TOi BEIMYHHEI B
3aJJaHHBII MOMEHT BPEMEHHU; HauOOJbIIEe BO3MOXKHOE 3HAYCHHE OSTON BEIUYUHBI,
HauMEHbIIIEe BO3MOXKHOE 3HAUEHUE 53TON BEJIIMYMHBI; MpEJeNbHOE 3HAUYE€HUE 3TOU
BEJIMYMHBI B OTAAJCHHOM OyAyIleM, eclid OHO cyulecTByeT. OxapakTepu3oBaTh
MOBEJICHHE BEJIMYMHBI B TEPMUHAX BO3pacTaHus/yObIBaHHS, OTPAHHMYCHHOCTH,
MEPUOTUIHOCTU/IIUKITHYHOCTH | T.II.

Benuuuna ... 3agaHa pe3ysibTaraMM HECKOJbKUX H3MepeHui. [IpencraButh HaHHYHO
BBIOOPKY 3HAUEHUU CIy4ailHOW BENWYHMHBI B BHUJE BapualmoHHOro psma. [loctpoutsb
MOJIUTOH, TUCTOTPaMMy, HaWTH MOJy, MEAHWaHy BBIOOPKH, CPEIHIOI0 BBHIOOPOUYHYIO H
CpellHee KBAJIpaTUYHOE OTKJIIOHEHHE, OLEHUTh MaTEMaTUYECKOE OXKUJAAHUE CIIy4alHON
BennuuHbl. [IpaBmomonoOHa nu rumote3a (CylIs MO TOJUTOHY, THCTOTpAaMME), UTO
reHepanbHas COBOKYIIHOCTb paclpejiejieHa PaBHOMEPHO? HOPMaJIbHO? IIPOBEPUTH
Hau0oJ1ee MpaBAONoI00HYI0 THIIOTE3Y MPU 3aJaHHOM YPOBHE Ha/IeKHOCTH.

B xome skcnepuMeHTa B OCHOBHOM M KOHTPOJIBHOW TpPYIIIE MOJIY4YEHbl 3aJaHHBIC
3HauYE€HMUs uU3MepsieMoro mapamerpa. lIpoBepuTh THUNOTE3y O CTATUCTUYECKOM
3HAYUMOCTH Pa3IuIril MEXIy TPyIIaMHu.

Hpumepnoe codepofcauue umoz20o06020 meopuecKkozo 3a0anus

[Ipongymars Habop mnapaMeTpoB, KOTOPHIMH MOKHO 33/aTh YKa3aHHBIA OOBEKT.
BolaenuTe MHOXKECTBa BO3MOXHBIX 3HAUEHMH ATHX IapaMeTpoB, OIEpaluH,
OIpeZieJICHHbIE Ha ATUX MHOYKECTBAX M CYIIECTBEHHBIE JUId 3aJaHus o0bekra. Onucarb
CYLIECTBEHHBbIE  CBOHCTBA O0OBEKTa C TIOMOMIbIO  OTHOLIEHHH  (TIOCTPOUTH
MaTeMaTH4ecKyto Mojenb). [locTaBuTh 3amady, OTHOCALIYIOCS K OOBEKTY, MPOU3BECTH
COOTBETCTBYIOIIME MPeoOpa3oBaHUS MOJENHU, MO BO3MOXKHOCTH OTBETUTH Ha BOIIPOC
3a/1a4u.

[Ipunymars BenuuMHY, 33JaHHYIO pe3yJIbTaTaMH HECKOJIBKUX U3MEPEHUN B yKa3aHHbIE
MoMeHTHl BpeMmeHu. ChopMyaupoBaTh 3a/ady, CBSI3aHHYIO C IPOBEPKOI THUIIOTE3BI O
XapakTepe pachpe/iesieHrs BETHYUHbI C TeUeHHEM BpeMeHU. [1o BO3MOXKHOCTH OTBETUTH
Ha Bompoc 3aaayu. [IpeqnokuTh BapHaHThI, KOTJa MPaBIONOJ00Ha OyaeT rumnoresa o
TOM, YTO BEJIMYMHA HU3MEHSETCS C TEUEHUEM BPEMEHM [0 JMHEMHOMY 3aKOHY? IO
KBaJIpaTUYHOMY 3aKOHY? [0 3KCIOHEHLUHAJIbHOMY 3aKOHY? MO JOorapuMuyecKomy
3akony? IlpemnoxuTh WHOW TUN (QYHKIMOHAIBHOM 3aBUCHMOCTH, ONMHUCHIBAIOIIEH
n3MeHeHHe BeNWYMHbL. CKOJIBKO MapaMeTpoB B BHIOpaHHOM 3akoHe? MOXKHO JH Kak-
1100 OLEHUTH BEPOSATHBIE 3HAYCHUS 3TUX [TapaMETPOB, UCXOJIS U3 JAHHBIX?

Ilpumepnuiii nepeuens mem peghepamos

CpaBHeHI/Ie Pa3INIHBIX KPUTCPUCB IIPOBCPKU CTATUCTUICCKUX T'MITOTEC3.

ITocTranoBka 3agaunu AUCTICPCUOHHOT'O aHaJIn3a U OCHOBHBIC IMOAXOAbI K €€ PCHICHUTO.
IlocTanoBka 3agaun q)&KTOpHOFO aHaJIn3a 1 OCHOBHBIC TOAXOAbI K €€ PCUHICHUTO.
ITocTanoBKa 3aa4y KJIIaCTCPHOI'O aHalIn3a U OCHOBHBIC IMOAXO/JbI K €€ PCILICHUIO.



5. TlpumeHeHHE KOMIBIOTEPHBIX CPE )i CTATUCTUYECKOW 00pabOTKH JaHHBIX.
Ilpumepnulii nepeuens mem uHOUBUOYAILHBIX / ZPYNRNOGHIX NPOEKMOG

Maremarnueckas MOJIETIb CPaBHEHHSI CPEAHUX 3HAUCHHUH ABYX COBOKYITHOCTEH.
MaremaTHueckasi MOJIEb UCKIIOUEHUS TPYOBIX OMNOOK HaOII01eHU .
MaremaTrueckasi MOJIeb CPABHEHUS JOJIeH TIPU3HAKa B IBYX COBOKYITHOCTSIX.
Maremarnueckas MOJIeTb CPAaBHEHHS AUCIIEPCHUI IBYX COBOKYITHOCTEH.
MaremaTnueckasi MOJETb OLEHKH YHUCIOBBIX 3HAYEHHMH IMapaMeTpoB pacipe/eeHus
(MaTeMaTU4ecKOTO OKHUIAHHS PACTIPEICIICHNU).

Maremarnueckass MOJETb OIEHKH YHCIOBBIX 3HAYCHUH IapaMeTpoB pacIpeleleHus
(macnepcuun pacrpeneneHus).

7. MaremaTtndeckasi MOJIENb UCCIEJOBAaHHS 3aKOHA pacIpeieNIeHHs IPU3HaKa.

8. MaremaTndeckasi MO/IENb OLEHKH OJHOPOJHOCTH JABYX BBEIOOPOK.

9. Maremaruueckast MOJIENb OLICHKU KOPPEJSLIMOHHON CBS3U MEXAY BETMUUHAMM.

10. Maremarndeckast MOJIEJIb IOCTPOCHUS MPSIMOM TMHUH PETPECCUH BETUYMH.

agrwdPE

o

ﬂfl}l CaAMOCMOAMENbHOI HOOZ0OMOBKU K 3AHAMUAM RO ()ucmmﬂune pekomendyemc;l
ucnoJjib3zoeambos yueﬁno-memoduttecxue mamepuaiol:

5. IlpumepHble OleHOYHBbIE MAaTepuabl Ui NPOBedeHHUs] TEKYIIero KOHTPOJs
ycneBaeMOCTH U MPOMEKYTOUYHOM aTTecTallii 00y4YalomMXcsl 0 JUCHHUILINHE

Opranu3anus v nNpoBe/ieHUe aTTeCTALINU CTy/AeHTA

®OI'OC BO B COOTBETCTBMM € NpUHUIMNAMU bBOJTOHCKOro Tmporecca OpUEHTHUPOBAHBI
MPEUMYIIECTBEHHO He Ha cOoOIIeHne 00yyaroneMycsi KOMIUIEKCa TEOPETUYECKUX 3HaHUHM, HO Ha
BBIPA0OTKY y OakajilaBpa KOMIIETEHIIMI — TUHAMHYECKOro HaOOpa 3HAHUM, YMEHMH, HaBBIKOB U
JIMYHOCTHBIX KaueCTB, KOTOPBIE MO3BOJIAT BBIIYCKHUKY CTaTh KOHKYPEHTOCHOCOOHBIM Ha pPHIHKE
TPy/a 1 yCIEUIHO NPO(EeCCHOHANIBHO PEaTn30BbIBATHCS.

B mpouecce onenkn 0akagaBpoB HEOOXOIMMO HCHOJB3YIOTCA KaK TPAJAWLIMOHHBIE, TaK U
MHHOBALMOHHBIE THMbI, BUJIBI U (QOpMbI KOHTposs. Ilpm 3TOM mocTeneHHO TpaauIMOHHBIE
CpEICTBa COBEPLICHCTBYIOTCS B pycl€ KOMIETEHTHOCTHOIO IIOAXO0Ja, a WHHOBALIMOHHBIE
CPEIICTBA aJallTUPOBAHBI JUIS IOBCEMECTHOTO IPUMEHEHUS B POCCUICKON BY30BCKOM MPAKTHUKE.

Iles» mpoBejeHusi aTTecTAllMM — IIPOBEPKAa OCBOEHUS 00pa30BATENbHOM IPOrpamMMbl
JMCUUIUIMHBI-IPAKTUKYMa Yepe3 chopMUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YJIbTATOB.

IIpomexyTouHasi aTTecTalUsl OCYLIECTBIIETCS B KOHIIE CEMECTPA U 3aBEpLIACT U3y4YEHUE
JUCHMIUIMHBI, TTOMOTaeT OLEHUTh KPYMHbIE COBOKYNHOCTH 3HAHUH U yMeHu#, GopmupoBaHHe
OIIPEAEICHHBIX KOMIIETEHIIUN.

O1eHOYHBIMHU CpEeACTBAMU TEKYLIEro OLICHHUBAHMUS SIBJISTFOTCSI: MaTepUalIbl
CaMOCTOATENbHBIX paboT. KoHTponb ycBOEHUS MaTepHualia BEleTCS PETYJSIPHO B TEUEHUE BCETO
CEMECTpa Ha MPAKTUUECKUX 3aHITHUSIX.

Ne CPEJACTBA OLIEHUBAHMUAI,

n/n UCIIOJIb3YEMBIE AJISl TEKYILErO OO6pa3oBarenbHble
OLICHUBAHMSI I10KA3aTENs pe3yJIbTaThl AUCLIUILINHEI
(dbopMuUpOBaHUS KOMIETEHIIMH
1. OueHo4HbIC CpeCTBa OP-1. 3Haer 0 BO3MOXXHOCTH IIPUMEHEHHS
AJIS TEKYIIel aTTecTanuu 0a30BBIX MaTEMaTHYECKUX KOHCTPYKUUU ISt

(dhopmanuzanuy 1 npeacTaBlieHus] HHPOPMAITHT
OC-1 CamocrositenpHasi paboTa OP-2. VYmMeer omnpenensitb M HMCHOJIb30BATh




OC-2 CamocrosiTenpHas paboTa
OC-3 CamocrosTenbHas paboTta
OC-4 CamocrosTenbHas paboTa
OC-5 CamocrosTensHas paboTta
OC-6 CamocrosTenbHas paboTta
OC-7 CamocrosTenbHas paboTa
OC-8 CamocrosTenbHas paboTta
OC-9 HUroroBas KOHTpOJIbHAS
pabota / TBopueckoe 3aganue /
Pedepar / [Tpoext

2. OuneHouHBbIE CpeICTBA
AJISl IPOMEKYTOUHOIM aTTecTalMu

OC-10 3auér B popme yCcTHOTO
cobeceoBaHUs

BO3MOYXHOCTH MIPUMEHEHUS 0a30BbIX
MaTeMaTHYECKUX KOHCTPYKIUH TUIS
(dhopManm3auu v MpeacTaBICHIS HHPOPMAIIIH
OP-3. 3maer 0 BO3MOXXHOCTH TNPUMEHEHUS
MaTeMaTHYeCKUX CTPYKTYp MJIs  OMNHCAaHUA
uH(pOopMaUU Ha  (opMambHOM  s3BIKE
MaTeMaTHKH

OP-4. VYmeer ompenensiTh M HCHOIb30BATh
BO3MOXXHOCTH TMPUMEHEHHUS MaTeMaTHYeCKHX
CTPYKTYp JUIS OmNUcaHus WH(GOpMAalUd Ha
(hopManbHOM SI3bIKE MATEMATHKU

OP-5. 3Haer 0 BO3MOXXHOCTH IPUMEHEHUS
MaTEeMaTHYECKUX CTPYKTYp JUIS HCCIICIOBAHUS
nHpopMaIuu Ha dhopmabHOM SI3BIKE
MaTeMaTHKHU

OP-6. ¥YmMeer ompenensiTh W HCIHOIb30BATh
BO3MOXXHOCTH TNPUMEHEHHUS MaTeMaTHYeCKHX
CTPYKTYp U1 HCCIeNOoBaHUs WH(OpMaluud Ha
(hopMaTbHOM SI3BIKE MATEMATHKU

OP-7. 3naeT 0 BO3MOXHOCTH NPHUMECHEHUS
MaTeMaTHYeCKUX MOJIeNeld [UIsi HCcCie0BaHus
JNETEPMUHUPOBAHHBIX TPOIIECCOB (SIBJICHUM) Ha
(hopMaTbHOM SI3BIKE MATEMATHKH

OP-8. VYmeer ompenensiTh ¥ HCHOIb30BATh
BO3MOXXHOCTH TPUMEHEHHUS MaTeMaTHYeCKHX
Moelier TS HCCIIEIOBAHUSA
JNETEPMUHUPOBAHHBIX IMPOILIECCOB (SBJICHMI) Ha
(hopManbHOM SI3BIKE MATEMATHKHU

OP-9. 3maer 0 BO3MOXHOCTH IPUMEHEHHS
MaTeMaTHYeCKUX MOJeNeld Uil HCCIIeI0BaHUs
CTOXaCTUYECKUX TMPOLECCOB (SBJICHUI) Ha
(hopMabHOM S3BIKE MATEMATHKHU

OP-10. ¥Ymeer ompenensiTh W MCHOJb30BaTh
BO3MOXHOCTH TPUMEHEHHUS MaTeMaTHUYeCKHX
MoJieled JUIsl MCCIEN0BAaHUSl CTOXACTHUECKHUX
MPOIIECCOB (SIBJICHWI) Ha (OpMaIbLHOM SI3bIKE
MaTeMaTHKH

Mamepuanot, ucnonb3yemole 011 MEKyu €20 KOHMPOsL YCHeGAeMOCmU
odyuarowuxca no OucyunIuHe

Onucanne OIEHOYHBIX CPEICTB W HEOOXOJAMMOTro OO0OpyAOBaHHS (JIEMOHCTPAIMOHHOTO
MaTepuana), a TakK >K€ NpOIeAypbl M KpPUTEPUHM OIICHUBAHHUS WHIUKATOPOB JOCTHUKCHHUS
KOMITETEHIIMI Ha Pa3IMYHBIX dTarax uX (GOPMHUPOBAHUS B MPOIECCE OCBOCHUSI 00pa30BaTEIbHOM
MPOrpaMMBbI MpecTaBiieHbl B DOHIEC OIECHOYHBIX CPECTB JIJIS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH

n HpOMG)KyTO‘lHOﬁ arrecranmu 110 JHUCHUIIINHC

uH(pOpMAIUN».

«OCHOBBI MaTeMaTH4YeCKOH 00paboTKH

Mamepuanwst, ucnonv3yemole 0711 RPOMENCYMOUYHO20 KOHMPOJIA YCRECAEMOCU
odyuarowuxca no OucCyunIuHe

OC-10 3auér B popMme ycTHOrO codeceqoBaHUS




IIporpamma 3auéra

Paszpen 1. MaremaTuyecKue KOHCTPYKIMH M MOJEIH

1.

10.

11.

MHosxecTBa, OCHOBHBIE ONEpallid HaJ MHOXECTBaMH.  YUCIOBbIE MHO>KECTBa
(MHOK€ECTBa HaTYpalIbHBIX, LEIBIX, PALIMOHAIBHBIX, IEUCTBUTEIBHBIX YKcel). YncioBas
MpsiMasi, YUCIIOBBIC TPOMEKYTKH.

YucnoBas MIOCKOCTh, JE€KAPTOBBI KOOPAWHATHI, BEKTOPHI Ha IUIOCKOCTU. TpexmepHoe
MPOCTPAHCTBO, MHOTOMEPHOE MPOCTpaHCTBO. [[numHa, Tuiomans u 00BEM Kak mepa
MHO>KeCTBa. PaccTosiHue Mexy 371€MEHTaMU MHOKECTBA.

OTHollIeHHE BKJIIOUEHHUS MHOXKECTB U €ro cBoicTBa. OTHOILIEHUS SKBUBAJICHTHOCTH U
knaccudukanus. [lpuMepsl OTHOIICHUN HKBUBAJICHTHOCTH. OTHOIICHHS TMOPSIKA.
[Ipumeps! OTHOLIEHUH MTOPSAKA.

OyHKIIMOHATBHAS 3aBUCUMOCTh, oOmiee moHaTthe QyHkiuu. OO6IacTh ompeneiacHus u
MHOKeCTBO 3HaueHni QyHkimu. Komnosuims ¢yHkiuii. BzanMuo oopatabie GyHKINU.
[IpumepsL.

Maremarnueckoe MOJICITUPOBAHUE SIBJICHHS (mporecca) c MTOMOIIIBIO
MOCIIEOBATEIBHOCTH, (PYHKIIMH. DTambl MOCTpOeHUs: Mojenu. [IoHsITHE O AUCKPETHBIX
Y HETIPEPBIBHBIX MOJIEsIX. ONTUMHU3ALMOHHBIE MOJIEIH.

UucnoBble (QyHKIIMU OMHOW JIEHCTBHUTEILHOM TMEPEMEHHOM KaK MaTeMaTUYeCKHe
MOJIeNH SIBICHUU (TporieccoB). MOHOTOHHBIE, OTpaHHYEHHBIC, YETHBIC/HEUECTHBIE,
nepuoandeckue QyHKIUU.

UucnoBble  MOCIENOBATENBHOCTH  KaK  (QYHKIMUM  HATypaJbHOM  IEPEMEHHOIl.
MOHOTOHHBIE, OTPaHUYCHHBIE, IUKINYECKHE MTOCIIE0BATEILHOCTH.

ApudmeTrndeckas porpeccus W JHHEWHas (YHKIHs, Te€OMETpUYecKasi Mporpeccus u
MoKazaTelbHass (DYHKIUS: COIMOCTaBJIEHWE MAWCKPETHOM W HENPEPHIBHONH MOJEIH
3aBUCHMOCTH BEJTUYHMH (CBOMCTBA, Tpa)uKH ).

CnyuaiiHple cOOBITHS, KOMOWHATOPHOE OIpEAeICHNE BEPOSTHOCTH, T€OMETPHUYECKOE
onpezeaeHue BeposiTHOCTU. [IoHATHE O CTOXaCTUUECKUX MAaTEMATUYECKUX MOJAECTIAX.
JluckpeTHble clydailHble BEJIMYWHBI, 3aKOH pachpeaesieHus. MaremaTudyeckoe
OKMJIaHUE U JUCIEPCUS JUCKPETHOM CilydalHOM BenuuuHbl. [loHsATHE 0 mapamerpax
pacnpeeneHusl.

HenpepoiBHble ciydaiiHble BEeNWYMHBI, IUIOTHOCTH pacipeneneHus. MaremaTuueckoe
0’KMJIaHUE U JTUCIIEPCUsl HETIPEPBIBHOW cilydaiiHOW BenuuuHbl. [loHATHE O mapameTpax
pacnpeneneHus. PaBHOMepHOE pacHpenelneHre, HOPMAJIbHOE pacHpeleleHue Kak
CTaHJapT.

Paznen 2. MatemaTnueckasi 00padorka uHgopmanuu

12.

13.

14.

15.

16.

OO6mue cBeneHus O BBIOOPOYHOM MeTone. ['eHepalibHas COBOKYIHOCTh M BBIOOpKA,
nepBuyHas 00paboTKa JaHHbIX. BapuanuoHHble psAasl U UX  Tpaduueckoe
npeAcTaBieHue (IOJIUTOH, TUCTOTpaMMa).

[lepBuuHble onucaTeNnbHblE CTAaTHUCTUKH: MeEphbl IOJOXEHHS (MOJa, MeJauaHa,
BBIOOPOYHOE CpeiHEe, KBAHTHIIN) U MEpbl U3MEHYMBOCTH (pa3Max, JUCIEPCHs, CpellHee
KBa/IpaTUYHOE OTKJIOHEHUE).

OOmue wuaen CTaTUCTUYECKOro OLEHMBAaHUSA. TOYHOCTP M HAAE&KHOCTH OLEHKH.
ToueuHble 1 UHTEpBANBHBIE OLICHKH. [Ipumepsl.

Cpenusisi  BbIOOpOYHAs, MOAA, MeIMaHA BHIOOPKM KaK OICHKHM MaTeMaTHYecKOro
OKUJaHUsI ciy4yaiiHOW BenuuMHbl. OIIEHKU AUCIIEPCUH CIIyYaliHON BEIUYUHBI.

[IpuHnun nmpaktudyeckoil yBepeHHOCTH. CTaTUCTUYECKHUE TMIOTE3bl U OOIIME UAEU HUX
npoBepku. OmmobKu nepBoro U BToporo pona. Cratucruueckuit kpurepuid. Ilonstre o
MapaMeTpUUECKUX U HeapaMeTPUUECKUX KPUTEPUSIX.



17. Cxema npoBepKH T'MIIOTE3bl C IPUMEHEHHEM IapaMETPUYECKOTO KPUTEPHs PasIndMi.
Cxema NpoBepKH T'MIIOTE3bl C IPUMEHEHUEM HENapaMeTPUUECKOr0 KPUTEPHs COTIIacus
pacupenenenuid. [Ipumepst.

18. Buapl cBsizeit Mexay BennmunHaMu. [loHsATHE O (DYHKIMOHAIBHOW, CTATUCTUYECKON H
KOPPEJSIIMOHHON 3aBUcUMOCTH. KoppenmsnnoHHas CBA3b MEXKIy BEIMYMHAMU U €€
IIOKa3aTellH.

19. KospdunmeHnTt xoppensiuu Kak MOKa3aTelb TECHOTHI M HAIPABICHUS CBSI3U MEXIY
BEJIMYMHAMHU, €T0 cBolcTBa. IIpumMep BerunciieHus.

20. ITonsaTHe O 3ajadax KOPPESLMMOHHOIO U PErpecCMOHHOro aHanmuza. MeTton
HaVMEHBIINX KBaJAPaTOB B PEIICHUH 3aa4u perpeccu. llapHas nuHelHas perpeccust.

B koHI1e n3y4eHus TUCIMITIIMHBI TOIBOAATCS UTOTU pabOTHI CTYACHTOB HA JIGKIIMOHHBIX U
MPaKTUYECKUX 3aHATUSAX IyTEM CyMMHUPOBaHUs 0ajiioB, HAOPAHHBIX B TEYEHHUE CEMECTpA.

Kpurtepun onenuBanns 3HAHUH 00y4al0IMXCS 10 TUCIATITIHHE

Dopmuposarnue O6ANTLHO-PEUMUH2080U OYEHKU pabombl 00yYaowuxcs

ITocemenue Pabora
[Tocewenne N Hrorosas cymma
N MIPaKTHYECKUX Ha MPaKTUIECKUX 3ayér
JIEKIUN . 0aJuIoB
3aHATUU 3AHATUAX
1x6=6 1x10=10 152 32 200
Kpumepuu oyenusarnus pabomol 06yyaoue2ocs no umo2am cemecmpa
Pesynbrar baner (2 3E)
«HE 3aYTEHO» 0-100 GamroB

101-200 6asuioB

«3a4YTCHO»

6. MeToauueckue YKazaHus 1JIsd 06yqa10nmxca 0 OCBOCHHIO JTUCHUIIJIMHBI

YcneurHoe u3ydeHue Kypca TpeOyeT OT oO0ydaromuxcs MOCCIIEHHs JIEKIHUHA, aKTUBHOU
pa6OTI)I Ha MPAKTUYCCKUX 3aHATHUAX, BBIIIOJIHCHHA BCEX y‘I€6HI>IX 3aI[aHI/II\/'I npenoaaBareiiAi,
O3HAaKOMJICHUS C OCHOBHOMW U JAOIOJHUTENBHOH JINTEPATypPOH.

3anuce JeKHUu — oHa U3 (OopM aKTUBHOM CaMOCTOATENBHOM paboTHl 00yyaromuxcs,
Tpe6y101uas[ HaBbBIKOB U YMCHHS KPATKO, CXCMATHYHO, ITOCJICI0OBATCIIbHO U JIOTUYHO (1)I/IKCI/IpOBaTI)
OCHOBHBIE TOJIOKEHUS, BBIBOABI, 000011eHNs, (POPMYIUPOBKU. B KOHIlE JIEKIIMK MpEenoaaBaTelb
ocTaBisgeT BpeMs (5 MMHYT) A TOro, yToOBbl OOydYaroluecs HMeTd BO3MOXXHOCTb 3aJaTb
YTOYHSIONIME BONPOCH II0 H3ydyaeMOMy Martepuany. HM3-3a HemZOCTaTOYHOroO KOJIMYECTBA
ayJUTOPHBIX YacOB HEKOTOpbIE TEMbl HE YAAETCS OCBETUTh B IOJHOM 00bEME, I03TOMY
IIPENOAABaTENb, 10 CBOEMY YCMOTPEHHMIO, HEKOTOPBIC BOIPOCHI BBIHOCUT HA CAMOCTOSTEIIBHYIO
paboTy CTyIEHTOB, PEKOMEHysl Ty WIM MHYIO JuTeparypy. Kpome aToro, Juist JIydiiero oCBOCHUs
Marepuaja ¥ CUCTEMATH3allMM 3HAaHUH 10 JUCLMIUIMHE, HEOOXOIMMO IIOCTOSIHHO pa3OHUpaTrh
MaTepuabl JICKIMH 110 KOHCIIEKTaM U y4eOHbIM nmocobusim. B ciaydae HeoOxomumocTH oOpamaTtbes K
IIPETIOAABATENIO 3a KOHCYJIBTALUEH.

IHoaroroBka K NPAKTHYECKUM 3aHATHAM.

IIpy nmoAroToBKE K MPaKTUYECKUM 3aHATUAM CTYAEHT JNOJDKEH H3YyYUTh TEOPETHUYECKHUN
MaTepuaia Mo TeMEe 3aHsTUs (UCIOJIb30BaTh KOHCIEKT JIEKLMH, M3Y4YUThb OCHOBHYIO JIUTEpATypy,
O3HAKOMUTHBCA C I[OHOJ'IHI/ITGJ'H)HOI\/II HHTepaTypoﬁ, npu H606XOJII/IMOCTI/I JOIIOJIHUTh KOHCIICKT, Jci1as
B HEM COOTBETCTBYIOIIME 3allUCH M3 Pa3IMYHbIX HCTOYHMKOB). B ciywae 3arpyaHeHuid,




BO3HUKAIOIIUX TP OCBOEHUM TEOPETUYECKOr0 MaTrepuaia, CTYIEHTY cieqyeT oOpaiarbes 3a
KOHCyJbTalluell K mpenojaBarento. Ms Ha KOHCYJbTAlMIO, HEOOXOAMMO XOpOUIO IpOAyMaThb
BOIIPOCHI, KOTOPbIE TPEOYIOT pa3bsICHEHUSI.

B Havane npakTUYECKOro 3aHATUS MPENOoIaBaTellb 3HAKOMUT CTYJEHTOB C TEMOM, OrJlallaeT
IUIaH TIPOBEJCHUS 3aHATHS, BBIIACT 3aJaHusA. B TeueHne OTBEICHHOIO BPEMEHU Ha BBINIOJHEHUE
PabOTHI CTYJIEHT MOXKET 0OpaTHTHCS K MPETOIaBaTeN0 32 KOHCYIbTAllMe WM pa3bsCHEHUsIMH. B
KOHLIE 3aHSTHS IPOBOAUTCS IIPUEM BBIIOJIHEHHBIX 33aJJaHUM, COOECEeI0OBAHUE CO CTYACHTOM.

Pe3ynbTaThl BBINOIHEHHS MPAKTUYECKUX 3/IaHUI OLIEHMBAIOTCS B OalaX, B COOTBETCTBUU C
OaTbHO-PEUTUHIOBOM CHCTEMON YHUBEPCUTETA.

IlnaHbl NPAKTHYECKUX 3aAHATHI

Bauamue 1. Uccnedosanue muoxcecms u OmHOUICHU
Marepualr Jisi OCBOSHHUS
1. Buasl MHOXECTB.
2. Omepanuu HaJl MHOXKECTBA W UX rpadrueckast WILTIOCTPAIIHS.
3. UwmcrnoBble MHOXXECTBA M YHCJIOBBIC TPOMEXKYTKH: AaHATUTHYECKOS M TpadudecKkoe
MIpe/ICTaBICHNUE, U3MEPEHHUE.
4. MHOXecTBa Ha KOOPAMHATHOM IUIOCKOCTH: AQHAIATHYECKOE U  Trpaduveckoe
MIPEJICTaBJICHUE, U3MEPCHHUE.
5. buHapHbIC OTHOIIEHUS U KX CBOWCTBA.
6. OrtobpakxeHHUs MHOKECTB U MX BUIBL

3auamue 2. Ilocmpoenue OemepMUHUPOBAHHLIX MAMeMAMUYecKux mooeiel 3asucumocmeri
6enUdUH
Marepuain i1t OCBOCHHS
1. Bunmel MaremaTHueckKux  Mofelieid.  JTambl  MOCTPOCHHUS U HCCIEAO0BaHUS
MaTeMaTU4eCcKON MOJEIIH.
2. UwmcnoBble  TIOCICIOBATCIIBHOCTH  KAaK  JIMCKPETHBIC  JCCKPHUIITHBHBIC  MOJCIH
JEeTEPMUHUPOBAHHBIX MTPOLIECCOB.
3. UwmcnoBsie GyHKIIUU KaK HEMPEPHIBHBIC TECKPUTITUBHBIC MOJACTH JETEPMUHUPOBAHHBIX
MIPOLIECCOB.
CBoiicTBa mocieaoBaTeIbHOCTEH U (DYHKITNH KaK XapaKTePUCTHKH MPOIIECCOB.
OnHonapaMeTpuyecKue ONTUMHU3ALMOHHBIE MATEMATUYECKUE MOJIENIU IMOCTPOCHHbBIE Ha
OCHOBE (DYHKITUH U HCclemyeMble cpeacTBamu TuddepeHIInaIbHOTO UCUUCIICHHMSL.

o s

3anamue 3. HocmpoeHue CMOXACMUYECKUX MAMEeMAmMUu4eckux mooenell 3a8UucCumMocmeli 6eiuyun
Marepuain Juisi OCBOCHUS

1. BeposTHOCTh cllydallHOTO COOBITHUSI KaK Mepa BO3MOXXHOCTH €ro HacTyIUICHUS.
Paznuynbie TOIX0/bI K OMPEEIEHUIO0 BEPOSITHOCTH CITYyYailHOTO COOBITHSL.
CxeMa KOHEYHOTO YKCiIa PaBHOBO3MOKHBIX HCXOJ0B.
CxeMa OECKOHEYHOT0 YHCIia PAaBHOBO3MOXHBIX HCXOJIOB.
MopenupoBaHue IUCKPETHBIX CITyYailHBIX BEIUYUH.
MopenupoBaHrue paBHOMEPHBIX HENIPEPBIBHBIX CIIy4aWHBIX BEJIUYMH.
HccnenoBanue HENpEephIBHBIX CIyYalHBIX BEIWYMH HA OCHOBE TI'papUYECcCKOrO
MPEJICTABJICHUS IIJIOTHOCTH BEPOSITHOCTH.

Sk~ wN

3ausmue 4. Ilepsuunas obpabomka cmamucmuieckou uHpopmayuu
Martepuan Juist OCBOCHHS
1. BapuanuoHHbIE psIbl U UX BUIBL
2. TI'padpuueckoe w300pakeHWE BAapPUAIMOHHBIX  PSJIOB: TOJIMTOH, THCTOTpamMMma.
JnarpaMmbl.




w

5.
6.

Cpennue BeTUYMHBI BApUAIIMOHHOTO Psijia: CpeaHss (BBIOOpOYHas), MeIMaHa, Moja.
[lokazarenu BapualMyd BapHUAIMOHHOTO psjia: pa3Max BapbUPOBAHHS, TUCIIEPCHS,
cpenHee KBaApaTUIHOE OTKIIOHCHHE.

CT&TI/ICTI/I‘-IGCKO@ OLICHHUBAHUC. TO'-IHOCTI) 1 HAAC)KHOCTDH OIICHKM.

ToueuHble U HHTEPBAIBHBIC OIICHKH TapaMETPOB T'eHEePaTbHONW COBOKYITHOCTH.

3aunamue 5. U3yuenue napamempos pacnpeoeneHuti 8eIu4uH Ha 0CHOBe 8blOOPOYHBIX OAHHBIX
Martepuan Juist OCBOCHHS

1.

2
3.
4.
5

Cratuctnueckas runoreza. OCHOBHasI U KOHKYPHUPYIOIIas TUIIOTE3bI.

Cratuctuueckuil KpuTepuid. Y poBeHb 3HAYMMOCTH M MOILIHOCTb KPUTEPHUSL.

Omunbky nepBoro U BTOPOro poja.

Kputnueckas o6acts 1 00671aCTh IPUHATHS TUIIOTE3HI.

[IpoBepka rumoTe3 O paBEHCTBE 3HAYEHUW NapaMETPOB PACIPEIEICHHUI: CPaBHEHUE
CPEIHHUX 3HAYEHUH JBYX I€HEPAIBHBIX COBOKYITHOCTEN IIPU U3BECTHBIX U HEM3BECTHBIX,
HO PaBHBIX AUCHEPCUSIX (HE3aBHCUMBIE BBIOOPKH).

3anamue 6. U3yuenue cessell medxcoy 8eudUHaMU HA OCHOBE 8b100OPOUHBIX OAHHbIX
Marepuan Juisi OCBOCHHS

1.
2.

3.

4.
S.

ODyHKIMOHATBHAS, CTATUCTHYECKASI U KOPPEISIIMOHHAS 3aBUCUMOCTb.

KoppensmonHasi cBs3b MEXIy BEeTUYMHAMH W ©€ TOKa3zaTenu (CHila, HampaBlICHUE,
HaJEXKHOCTD).

KoaddunmeHT koppensiuu Kak MOKa3aTelb TECHOThI M HANpPaBIEHUS CBSI3U, €ro
CBOMCTBA.

Bri6opounsiii koadduiment panropoii koppensnun Crnupmena / Kenpamna.
Bri6opounstii ko3 duriment koppensuuu [Iupcona.

3anamue 1. Annpokcumayus 8erudut Ha OCHO8e 8blOOPOUHBIX OAHHBIX
Martepuan Juisi OCBOCHHS

1.

2
3.
4.
5

3aauy KOpPEIsUOHHOIO U PErPECCHOHHOI0 aHAJIN3A.

VYcnoBHbIE cpeTHIE U BBIOOPOYHOE YPaBHEHHE PErPECCUU.

MeroaoM HauMEHBIIUX KBaJAPaTOB.

[TocTpoenne npsAMOil JINHUYM apHOW PErPECCUU METOI0M HaUMEHBIINX KBAIPaTOB.
[ToHsiTHE O HENMMHEWHOW PETPECCUU.

3anuamue 8. U3yuenue xapaxmepa pacnpeoenenuii 8eUuduH Ha OCHOBE 8blOOPOUHBIX OAHHBIX
Matepunai 111 OCBOCHUSA

1.
2.

3.

IlonsTue o MapaMCTPpHUICCKUX U HECTIAPAMETPHUICCKUX CTATUCTHUYCCKUX KPUTCPHUAX.

[Ipumep HEmapaMeTpUUECKOro KpUTEPHS Coryiacus pactpenenenuii: kpurepuit [Tupcona
«XU-KBaJpaT».
[IpoBepka runoressl 0 XapakTepe pacupeeacHusl.

3anamus 9-10. Mamemamuueckas obpabomxa pes3yromamos HaOMOOeHUll (KOHMPOIbHOE

3anamue)

Ilnag opoBeneHust

OTY€THI M KOJUICKTUBHBIE 06Cy>KI[eHI/IH 110 BBIIIOJIHCHUIO:

1.

2.
3.
4

UTOTOBOM KOHTPOJIbHOW PabOTHI;
WUTOTOBOTO TBOPYECKOTO 33/IaHUS;
pedepaTos;

MIPOCKTOB.



7. IlepeyeHb OCHOBHOW M JONOJHHUTEIbHOH Yy4eOHOIl JuTepaTypbl, IHTEepHET-pecypcoB,
HEeO00XOUMBIX /1JI5l 0CBOEHHS THCIIUILTIUHBI
OcHoBHasi IMTEepaTypa

1.

benvko U.B. Teopus BeposiTHOCTEW, MaremMaTH4yecKas CTAaTHUCTHMKA, MaTEMaTHYECKOe
MporpaMMHUpOBaHue [DIEKTPOHHBIM pecypc]: ydebHoe mocobue / W.B. benbko,
.M. Mopo3zosa, E.A. KpumrannioBuu. — Munck: HoBoe 3nanue; M.: UHOPA-M, 2016.
—-299c.

URL: http://znanium.com/bookread2.php?book=542521

BBenenne B MaTeMaTH4YecKOe MOJCTUPOBaHUE [DIEKTPOHHBIN pecype]| : ydeOHOe
nocobue / mox pex. I1.B. Tpycona. - Mockga : Jloroc, 2004. - 439 c.

URL: http://biblioclub.ru/index.php?page=book&id=84691

I'pec [1.LB. Maremaruka misi OakajmaBpoB: YHUBEPCAIBHBIM Kypc sl CTYICHTOB
TyMaHUTApHBIX HApPaBJICHUH [ DNEKTPOHHBIN pecypc| : yueoHoe mocooue / I1.B. I'pec. —
M.: Jloroc, 2013. — 288 c.

URL: http://biblioclub.ru/index.php?page=book&id=233778

JlonoJHNTeIbHAA JIUTEPaTypa

1.

AxtamoB A.M. Marematuka JUIs COILIHOJIONOB U SKOHOMHUCTOB [DJIeKTpOHHBIH pecypc] :
yaebHoe ocobue / A.M. AxtamoB. — M.: ®uzmarnut, 2008. — 464 c.

URL.: http://biblioclub.ru/index.php?page=book&id=82271

Ko63ape A.U. [IpuknagHas MaTeMaTHyeckasi CTAaTUCTHKA [ DJIEKTPOHHBIN pecypc] : M.:
®usmataut, 2012. — 816 c.

URL: http://biblioclub.ru/index.php?page=book_red&id=82617

KouetkoB E.C. Teopust BeposiTHOCTEH M MaTeMaTH4ecKash CTaTUCTUKA [DIEKTPOHHBIN
pecypc]: yuebnuk / E.C. KouetkoB, C.O. Cmepunnckas, B.B. Cokonos. — M.: ®OPYM
: IHOPA-M, 2017. — 240 ¢. URL: http://znanium.com/bookread2.php?book=760157
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