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MecTo AUCHHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Hucnmmumaa «OCHOBBI  MareMaTuyeckod o0paboTku  uHpOpManuW»  BXOJUT B
MupoBo33peHUYeCKUI MOy b YaCcTH, (POPMHUPYEMON y4aCTHUKaAMHM 00pa30BaTeIbHBIX OTHOIIECHUI
broka 1. lucuumivnasl - (MOIYIJIH) yueOHOro IJjlaHa OCHOBHOW  mpodeccHoHaTbHOM
o0pa3oBaTeNpHONM IpOrpaMMbl BbICHIEr0 OOpa3oBaHWs — MporpaMMmbl OakanaBpuara II0
HanpasieHuto noarotoBku 44.03.01 [enarornyeckoe oOpazoBanue, 3204HON (HOPMBI O0YUEHUSI.

ITponiecc ocBoeHMsI AMCUUIUIMHBI Oa3sUpyeTcss Ha 3HAHMSIX, YMEHHMSIX W HaBBIKaX,
NpUOOPETEHHBIX TMPU U3YyYCHUH YYEOHBIX NMPEIMETOB CpelHEH IKOIbI (MaTemMaTuka; aiaredpa, B
TOM 4YMCJIE OCHOBBI TEOPUU BEPOSATHOCTEH M MAaTeMaTHMYECKOW CTAaTUCTUKH; €OMETpHs; Hadaja
MaTeMaTUYeCKOr0 aHaJIK3a).

Pe3ynpTaThl OCBOEHUS AMCUUIUIMHBI SBIAIOTCA Oa30BBIMU S M3Y4YEHUS AUCLUILUIMHBI
«MaTeMaTH4ecKoe MOJICTHPOBAHNE B MPOPECCUOHATIBLHON JEATEIbHOCTH YUUTENSI TEXHOIOTUN Y,
MOTYT ObITh BOCTpEOOBaHbI IPU MPOXOKACHNUU MPAKTUK 00s13aTesibHON yacTH biioka 2. [IpakTuku:
MPaKTUKA KOMMYHHKAaTUBHOTO MOJYJIs «YuebHast (Hay4HO-HICCIeNOBaTeIbCcKass padoTa,
MIOJTyYeHHE NEePBUYHBIX HaBBIKOB HAY4YHO-MCCIIEOBATENbCKOM paboThl) KypcoBas padora Nel» u
MPAKTUKH TICUXOJIOTO-TIEarOrMYECKOro Monyiisi «YueOHas (HaydHO-MCCIIeOBaTeNbCKasi padoTa,
[IOJTyYeHHE NEePBUYHBIX HABBIKOB HAYUHO-HCCIIEJOBATENbCKOM paboThl) KypcoBas paboTta Ne2y,
HEOOXOJUMBI JUIS YCIEIITHOTO MPOXOXKIEHHUSI TOCYyIapCTBEHHOW WMTOroBO# arrecranuu: biok 3.
l'ocynapcTBeHHass uToroBas — aTrrecranus —  «BbllonmHeHMEe M 3amMTa  BBITYCKHOM
KBaJTM(UKAITMOHHON pabOTHI».

1. Ilepeyenb IUIAaHHpPYeMBIX pe3yJabTaTOB 00y4eHusi (00pa3oBaTeJbHBIX
pe3yJbTAaTOB) MO JUCHHUILUIUHE

Heabio ocBoeHust nucuuIUIiMHbBL «OCHOBBI MaTeMaTH4yecKoil oO0paOoTku HHGpOpMaLuu»
ABNISIETCA TOATOTOBKA OakajlaBpa K paboTe yduTedaeM B 00IIeoOpa3oBaTeIbHOW IIKOJIE.
JlucuuiuiiHa TpeHa3HadeHa JaTh OyayIuM YYUTEIsIM MPOo(QEeCCHOHATBHYIO (TEOPETHYECKYIO U
MPAKTUYECKYI0) TOATOTOBKY, CBSI3aHHYI0O C  (OPMHMpPOBAHHMEM ONbITA  CHEeUU(PUIECKON
MaTeMaTHYeCKON MIEATeTbHOCTH, HANpPaBICHHONM Ha pEIIeHHe HayYHO-HCCIICAOBATEILCKUX U
HKCHEPUMEHTAIbHBIX 337a4 B MPo(hecCHOHaAIbHON cdepe.

3agaveil OCBOCHUS AWCIUIUIMHBI SIBJSIETCS 3HAKOMCTBO C THUIUYHBIMH METOAaMH U
IpUeMaMH  CTPYKTYPUPOBAaHUS M  CTAaTUCTMYECKOW OOpabOTKM  JIaHHBIX, 3JIEMEHTaMHU
MaTEeMaTHIECKOTO MOJECITUPOBAHUS SIBJICHUH M MPOIIECCOB; PAa3BUTHE TPEICTABICHUH O CYIIIHOCTH
MaTeMaTHYeCKOro MeToJia MO3HAHMS JAECUCTBUTEIBHOCTH M BO3MOXKHOCTSAX €ro NPUMEHEHUS B
€CTeCTBEHHBIX M TyYMaHUTAPHBIX HAyKax, B IICHUXOJIOTO-TIEAArOTHYECKUX HCCIEIOBAHUSX, B
OpraHU3allMOHHO-yIPaBIeHYECKOH cdepe U ApYrux o0JacTsIX AeATeNbHOCTH; (OPMUPOBAHHE Y
CTY/ZICHTOB HAyYHOTO CTWJIS MBIIUICHHUS, Oa30BBIX HAaBBIKOB AHATUTHYECKOW ESTEIHHOCTH,
JIOTHYECKUX H KOMOMHATOPHBIX CHOCOOHOCTEH; (OopMHpOBaHHWE M PpaA3BUTHE KOMIIETEHLUH
Oyaymiero yd4wTess, CBS3aHHBIX C TPHUMEHEHHEM MAaTeMaTHUYECKUX METOAO0B 00paboTKH
uHpopManuu B NpopecCHOHATBHOM, B TOM YHCIIE UCCIEI0BATEIbCKON AEATEIbHOCTH.

B pesymerate OCBOGHHS MporpamMMbl OakaiaBpHaTa OOYYAIOUIMICS TOJDKEH OBJIAJETh
CIIEAYIOIIMMHU pe3yJibTaTaMi O0y4eHHus: Mo JuciuIinHe «OCHOBBI MaTeMaTH4ecKoi 0O0paboTKH
nHpopManuny (B TabIUIIE MPEACTABIECHO COOTHECEHHE 00Pa30BaTEIbHBIX PE3yJIbTaTOB O0YUCHUS
M0 JAWCIMIUIMHE C MHUKATOPaMH JTOCTHKEHHS KOMIICTEHIIHIN):



Kommerenmnus u
WHJIUKATOPHI €
JOCTUKEHUS B

O06pa3oBarenbHble Pe3yabTaThl AUCIUIIINHBI

(aTansl GopMUpPOBAHUS TUCIUTUINHBI)

3HaeT ymeeT BJIAJICET
JUCIUATIIINHE
VK-1. Cnocoben OP-1. 3naer o OP-2. Ymeer
OCYIIECTBJIATh IMOMCK, BO3MOXXHOCTH OIPCACIIATh U
KpUTHYCCKUiT  anamns | TPHMEHCHUS 0a30BbIX HCITOJIh30BaTh
MaTeMaTHYECKHX BO3MOXXHOCTH
u CUHTE3 N
KOHCTPYKITUH ISt pUMEHEHHUs 0a30BBIX
HHQOpMALH, bopmanuzanuu u MaTeMaTHYECKUX
NPUMCHATD peCTaBICHHUS KOHCTPYKIIUI JIJIst
CUCTEMHBIH  TIOJXOJ uHpOopMaIU bopmanuzanum u
TUTS perIeHus MIPEICTABICHHS
IIOCTABJICHHBIX 3a7a4. uH(OpMALH
OP-3. 3naer o OP-4. Ymeer
VYK-1.2. IIpumenser
BO3MOKHOCTH OTIPEICTIATh U
noruueckue (GpopMmel u
MIPUMCHCHHUS HCIIOJIb30BATh
MPOLEAYPHI, CIIOCOOEH
MaTeMaTHYECKHX BO3MOKHOCTH
K peduexcun 110 CTPYKTYp ISt MIPUMEHCHUS
MOBOJy COOCTBEHHOM PYKTYP p
. OTHMCaHUs MaTeMaTHYECKHUX
" Hyxon nH(popMaUY Ha CTPYKTYp IS
MBICTIUTEIbHOM P PYKTYP
(hopMaTbHOM SI3BIKE OTMCaHUs
NESTCIILHOCTH.

VYK-1.7. Omnpenensier
MPAKTUYECKHE
IIOCIICACTBUS
MPEITI0KEHHOTO
pelICHUS 3a/1a9H.

MaTEMAaTUKN

OP-5. 3naer o
BO3MO>KHOCTH
MIPUMEHEHUS
MaTeMaTHYeCKUX
CTPYKTYp AJsi
WCCIIEJOBAHMUS
nH(popManuy Ha
(bopMaTbHOM SI3bIKE
MaTeMaTHKU

OP-7. 3Haer o
BO3MOYXHOCTH
MIPUMEHECHHUS
MaTeMaTHIEeCKHX
MOJENen s
WCCIICIOBAHUS
JIETePMUHUPOBAHHBIX
MIPOTIECCOB (SIBJIICHHI)
Ha (popManbHOM
SI3BIKE MaTEMaTHKH

nH(popMaluu Ha
(opMabHOM SI3bIKE
MaTeMaTHKU

OP-6. Ymeer
OTIpeNIeNATh U
UCTIOJTb30BaTh
BO3MOKHOCTH
IPUMEHEHHS
MaTeMaTHYECKUX
CTPYKTYp AJIst
UCCIIEIOBaHUS
uHpopMalUU Ha
(hopMaIbHOM SI3BIKE
MaTeMaTHKU

OP-8. Ymeer
OTIPENIETIATh U
UCII0JIb30BaTh
BO3MO>KHOCTH
MIPUMEHEHUS
MaTeMaTUYeCKUX
MOJENeN IS
HCCTIe0BaHUS
J€TEPMUHUPOBAHHBIX
MIPOIIECCOB (SIBJICHUIA )
Ha GpopMaIbHOM
A3bIKE MaTeMaTUKU




OP-9. 3Haer o

BO3MOKHOCTHU

MIPUMEHEHUS
MaTeMaTUYeCKUX

MOJEIIEN I

UCCIIEI0BAHUS
CTOXACTHUYECKUX

IIPOLIECCOB (SIBJICHUI)
Ha (hopMaTbHOM
SI3BIKE MAaTEMAaTUKH

OP-10. Ymeer
OTpENIEIATh U
UCIIOJIb30BATh
BO3MO>KHOCTH
MIPUMEHEHUS
MaTEeMaTHYECKHUX
MOJEIEN IS
HccIe0BaHus
CTOXACTHUYECKUX
MIPOLIECCOB (SIBJICHUIA)
Ha (OpPMaAITBHOM
SI3BIKE MAaTEMATUKU

2. O0beM IMCUMIJIMHBI B 32aYeTHBIX €IUHULAX € YKa3aHHeM KOJU4YeCTBa aKaJAeMHYeCKHX
YacoB, BbIIEJIEHHBIX HA KOHTAKTHYI0 PadoTy o0ydamommxcs ¢ npemnogaBaresieM (1o

BH/aM Y4eOHBIX 3aHATHIA) M HA CAMOCTOSATEJIbHYI0 padoTy 00y4Yaromuxcst

VYueOHEbIe 3aHATHS
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3. CoaepxaHue TUCHMIUIMHBI, CTPYKTYPHPOBAaHHOe MO TeMaM (pa3jiejiaM) ¢ yKa3aHHeM
OTBe/ICHHOT0 HA HUX KOJIMYeCTBA AKA/IeMH4YeCKHUX YaCOB U BUAOB YUeOHbIX 3aHATHH

3.1.Ykazanue mem (pazoenos) u omeeoeHHO20 HA HUX KOJIUUECHMEA AKAOEMUUECKUX YACO8 U
6UO08 YUeOHBIX 3aHAMUTL
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3.2.Kpamkoe onucanue cooepicanus mem (pa3oenos) OUCUUnIuHbl
Pa3nen 1. MartemaTnuyecKkne KOHCTPYKIIUM M MO/I€JTH

MareMaTu4ecKue CTPYKTYPEL

[Ipouenypa cuera W mpolenypa H3MEpEeHUs KaK MPOCTEHUIIUE Clydyau IOCTPOCHUs
MaTeMaTHYeCKOH Mojenu oO0bekTa. HaTypallbHbIE UMcia; [eNble YHCIa; PalHOHAIBHBIC YHCa;
NeHCTBUTENbHBIE 4YHMCIAa KaKk OECKOHEYHbIE JEeCATHYHbIe ApoOHU. AHAIUTUYECKOE U
TEOMETPUUYECKOE TpeJCTaBlIeHne AaHHbIX. OnucaHue oO0OBEKTa TOYKOW Ha YHCIOBOH MPSIMOM,
HECKOJIbKUMH YHUCJIOBBIMH IapamMeTpaMu (TOUYKOW B MHOTOMEPHOM IPOCTPAHCTBE, BEKTOPOM).
Marpuiipl 1 Bektopsl. Cructembl KoopauHaT. COBOKYITHOCTH O0BEKTOB (MHOXKECTBA), CIIOCOOBI UX
3aJlaHus U BUJBL; YCTOE ¥ YHUBEPCAIbHOE MHOXKeCTBO. Orepaiuu HaJl MHOKeCTBaMu. buHapHbie
OTHOIICHHWS HAa MHOXECTBAaX H WX CBoWcTBa (pedIeKCHBHOCTh, CHMMETPHUYHOCTD,
TPaH3UTHUBHOCTb, AHTUCUMMETPUYHOCTD). OTtHo1IeHHE BKJIFOYEHMUS, OTHOLLIEHUE
SKBUBAJICHTHOCTH, OTHOIICHHE Topsnka. OTOOpakeHHs MHOXKECTB M UX BUABI, QyHKIHH. Mepa
MHOXKECTBa Kak (YHKIUS, U3MEpEeHUEe MHOXKecTB. [loHsATHE O pa3MEepHOCTH MaTeMaTH4eCKOIro
00BEKTa M MPOCTPAHCTBA OOBEKTOB. MeTpHKa Kak (PYHKIHS, PACCTOSIHHEC MEXTY OOBEKTaMH.
[ToHsiTHE O METPUYECKUX MPOCTPAHCTBAX

JleTepMUHUPOBaHHbIC MaTEMATUYECKHUE MOJIEIN

Onucanue oOBeKkTa (Tpoliecca) ¢ MOMOMIBI0 YUCIOBOM mocienoBaTenbHOCTH. [Ipumep
JUCKPETHOM Mojenu (Hampumep, 3ajada O Ppa3MHOXKEHMM KpOJMKOB, NpPUBOAALIAs K
nocnenoBarenbHocTH @rboHauun). CriocoObl 3a1aHUs YUCIIOBOM MocieoBaTebHOCTH. CBOHCTBA
IIPOLIECCOB U CBOMCTBA YHCIOBBIX IOCIEI0OBATEIbHOCTEH (MOHOTOHHOCTh, OTPAHUYEHHOCTH,
OUKIMYHOCTR).  Ommcanne oOBekTa (Tporecca) ¢ TMOMOIIbI0 4YMCIOBOW (yHKumu. Ilpumep
HEeNpepbIBHON MoAenH (HampuMmep, 3ajaya O IJIOLIaJu KpyroBoro cekropa). CrocoOsl 3ai1aHus
yucioBo QyHkiuu. CBoICTBa MPOIECCOB M CBOMCTBA YUCIOBBIX (PYHKIHMH (MOHOTOHHOCTb,
OTPaHUYEHHOCTb,  YETHOCTH/HEUETHOCTb,  MEPHUOAMYHOCTH). [loHsATHE O  OGECKOHEYHO
00JIbIINX/0ECKOHEYHO MaJbIX (PYHKIUSAX, O CPAaBHEHUHM CKOPOCTH pocTa (pyHKUMH. JIuHelHbIe U
HeJIMHEeHbIe (QYHKIIMOHAIBHBIE 3aBUCUMOCTH (MOZENH). ANNpPOKCUMAIUs JTUCKpEeTHOro Habopa
JaHHBIX HemnpepbiBHOW ¢QyHKIuMed. [lpuMep oNTHUMHM3AIMOHHON Mozenu (Hampumep, METOJ
HaMMEHBUIMX KBaJIpaTOB U €ro MpUMEHEHHE K 3ajjaue 00 anmnpoKCUMaIUK JIMHEHHON (QyHKIMeN).
Wnes maTemMaTHMuecKoro MOJEIUPOBAaHUS U €ro Leau (JAeCKpUIITUBHBIE, ONTHUMH3AI[MOHHBIE,
yIIpaBJIeHYE€CKHE MOJIENN ). DTalbl HOCTPOSHUS U HCCIIEeI0OBaHNs MaTeMaTHUECKOM MoienH (BbIOOD
MEPEMEHHBIX U UX 0003HAUYEHUM, OMHMCAHME MEPEMEHHBIX, (OpMynHpOBaHHE 3aJauu Ha SI3bIKE
MaTEMaTHKH, PELICHUE 3a/1a4H, HUHTEPIIPETALS PE3YJILTATOB).

CroxacTu4yeckie MaTreMaTH4ecKue MOAEIN

JlerepMUHUPOBAaHHBIE W CIy4dailHble Tporecchl. HeonmpenenéHHOCTh B MaTEMAaTHYECKHX
Mozensax. OmnucaHue MacCOBBIX CIyYalHBIX SBICHUM METOAAMHM TEOPUM BEPOSITHOCTEM.
JlocToBepHbIe, HEBO3MOJKHBIE, ClydyallHble COOBITHSA. BeposTHOCTH CilydallHOTO COOBITHS Kak
Mepa BO3MOXXHOCTM €ro HacTyIUIeHHs. JIMCKpeTHble M KOHTUHYaJIbHbIE IPOCTPAHCTBA
ANIEMEHTAPHBIX COOBITHI. MaTeMaTndeckass MOJENb CIyYailHbIX COOBITHH ¢ KOHEYHBbIM /
OECKOHEUHBIM YHMCJIOM PABHOBO3MOXHBIX HCXOJ0B (KOMOMHATOpHOE / T'€OMETPHUYECKOe
ornpezeneHue BepoSITHOCTH). OIeHKa BEPOSITHOCTH COOBITHSI MO €ro 4YacTOoTe€ B SKCIIEPUMEHTE
(craTHcTHYECKOE OmpeseNieHHe BepOosATHOCTH). MojenupoBaHue IUCKPETHBIX —CIIy4aiHBIX
BennuuH. [loHsATHE O 3akoHE pacnpeneneHusi BEPOSATHOCTEHM W YHUCIOBBIX XapaKTEPUCTHKAX
JUCKPETHOM CIIy4allHOM BEJIMYMHBL. MOJEIMPOBAaHUE HENPEPBIBHBIX CIIyYalHBbIX BEJIMYUH.
[lonsaTe o MIOTHOCTH pacupenesneHdsl BEpPOSITHOCTEM M YHMCIIOBBIX XapaKTEPHCTHKAX
HEINIPEPBIBHOW CIydyallHOM BeaW4MHBL. [IpuMepsl pacnpenenceHuil HEIpEephIBHBIX CIy4alHBIX
BEIMYMH (paBHOMEPHOE paclpesieleHue, HOPMAJIbHOE paclpe/ielieHue, paclpeieieHue «XHU-
KBazpary, pacnpeneneaue CTbrofieHTa, pacnpeneiaeHue dumiepa).




Pa3nen 2. MaremaTnueckasi 00pa6oTka uHpopManuu

BEI100pOYHBII METO M CTATUCTHYCCKOE OILICHUBAHHUE

3ajaun MaTeMaTUYeCKOW CTaTUCTUKH, CBSI3b U Pa3jIM4Ke ¢ TEOpUe BeposTHOCTEeH. OOmume
CBeIcHHSI O BBIOOpOYHOM MeTone. CTaTHCTHYECKHE JaHHBIC: TeHEpaJbHAas COBOKYITHOCTh M
BBIOOpKA, 3aBUCUMBIC U HE3aBHCHUMbIC BHIOOPKH; IepBUYHAs 00pabOTKa JTaHHBIX (paH)KUPOBAHUE,
TPYIIIUPOBKA, TOCTPOSCHUE BAPUAIIMOHHOTO psifa). JIMCKpeTHbIE U MHTEPBaJIbHbIC BapUAIIMOHHbBIC
pAnbl, MEPEeXoJl OT HHTEPBAIBHOTO psia K JIUCKPETHOMY. I'eoMeTpuyeckoe NpeAcTaBICHUE
CTATUCTUYECKUX JAHHBIX: IOJIUTOH, THUCTOTPAMMa, JICTIECTKOBBIE W KpPYTrOBBIE JIHarpamMMbl;
BO3MOYKHOCTH mpuMeHeHus: Excel mms Busyamusanuu ngaHHbix. IlepBUdHBIE ONMCATEIbHBIC
CTATUCTUKU: MEPBI MOJIOKEHUST (MEphl EHTPAIbHOW TEHACHIIMM W KBAHTWIIW PACIPEICIICHUS) U
Mephl U3MEHUMBOCTU. Y CpeIHEHUE MAaHHBIX (CpeaHss BHIOOpOYHAs, MOJa U MeIHaHa BHIOOPKH).
KBantunm pacnpenenenus (IpoLeHTHIN, KBapTUiIK). Mepbl pa3dpoca JaHHBIX (pa3Max BHIOOPKH,
JMCIIEPCHS U CPEeIHEE KBaApaTHUHOE OTKIOHEHHE, aCHMMETPHSL, dKcIecc). Maest craTHCTHYECKOro
olleHUBaHUs. TOUYHOCTh M HAJIEKHOCTH OLEHKH. TOYEUHbIE U MHTEPBAJIbHBIC OIEHKH [MapaMeTPOB
pactipenenenus. BpiOopodHas cpenHssi W BBIOOpOYHAs JUCIIEPCUS KaK TOYCYHBIC OIICHKHU
TFEHEpaJbHOW CpENHEH W TEeHEpaJbHOM aucnepcuu. JloBEpUTENbHbIE WHTEPBAJIBI ISl OLICHKU
MAaTeMaTUYECKOTO OXHMJJAHUA U  CPEIHEro KBaAPATUYHOTO OTKJIOHEHUS HOPMaJIbHOIO
pacrpeeneHus.

IIpoBepka CTaTUCTUYECKUX TUIIOTES

W3mepenuss M IIKagbl B HAY4YHBIX MCCIENOBaHMUAX (HOMUHATHBHAs, paHroBasd,
UHTEpBaJIbHasA, aOCOJIIOTHAs WIKana). ['mnore3sl HayyHble U cratuctuueckue. Wnes mpoBepku
CTaTUCTUYECKOM TMIIOTE3bl. Y POBEHb CTATUCTUYECKON 3HAYMMOCTH. CTaTUCTUYECKUN KPUTEPUI U
yucio creneHeil cBoOonbl. IIpoBepka TIUIOTE3 C IMOMOILIBIO CTATUCTUYECKUX KPUTEPHEB.
CratucTuyeckoe pelleHHe M BEeposSTHOCTh OIMOKM. HampaBnenHble M HEHampaBJEHHbIE
anprepHatuBbl. CojeprkaTellbHas MHTEpPHpeTanusi cTaTUCTHYecKoro pemieHus. [lonstue o
[apaMeTPUYECKUX U HEMapaMeTpUUYECKUX KpuTepusx. lIpumepbl mapaMeTpud4ecKux KpUTEPUEB
pa3Inuuii: CPaBHEHHME CPEIHUX 3HAYECHMM ABYX I€HEPAIbHBIX COBOKYIHOCTEW IPU MU3BECTHBIX U
HEU3BECTHBIX, HO paBHBIX JUCHEpCHsIX (He3aBHCHMBbIe BbIOOpKH). [IpuMep HemapaMeTpudyeckoro
KpUTEpHUsI COTIacusl pacipenenennil («xu-kBaapar» kpurepuit [lupcona).

Koppensanus u perpeccusi BENM4UH

Bunsl cBszeit Mexnay BenuunHamu. [loHsTHE O (QYHKUMOHAIBHOHM, CTAaTUCTUYECKOH |
KOPPEJSIMOHHON 3aBUCUMOCTU. 3ajaud KOppessIMOHHOro aHanu3a. KoppensuuoHHast CBS3b
MEXIy BeTHYMHAMU U €€ ToKa3aTenu (Ccuja, HampaBieHue, Ha&KHOCTh); BUIBI CBSI3U (JTMHEHHAS
/ HeNWHEeWHasl, TMOJoXUTeIbHas / oTpunarenbHas). KoagduiueHnt koppensiun Kak MmokKazareib
TECHOTBHI U HalpaBJICHUs CBs3HU, ero cBoiictBa. Koadduuument panrosoit koppensaiuu Crnupmena /
Kennanna, koaddumuent xoppensuuu [lupcona. 3agaun perpecCHOHHOTO aHaln3a. Y CIOBHBIC
cpeaHue U BbIOOpOUHOE ypaBHEHHE perpeccuu. IlocTpoeHne mpsiMON JTMHUU TapHOW perpeccuu
METOJIOM HAaMMEHBIINX KBapaToB. [[OHATHE O HEMMHEWHOW pErPECCUH.




4. IlepedyeHb y4eOHO-MeETOAUYECKOI0 o0ecnmeYyeHHs] I CAMOCTOSTEJBbHON PadoThI
00y4yaroImuxcs Mo JMCHUIINHE

CamocrosrenbHas paboTa CTYAEHTOB sABJseTCA 0c000i (hopMoil opraHuzanuu yueOHOro
mpolecca, IMPEACTaBIAOIas  co00H  IUIaHUPYeMyo, II03HABAaTENbHO, OPraHU3ALMOHHO U
METOAMYECKH HANpaBIIEMYIO JCATEIbHOCTh CTYIEHTOB, OPHEHTUPOBAHHYIO Ha JOCTHIKEHUE
KOHKPETHOTO  pe3ylbTara, OCYIIECTBIAEMYHO 0e3  IpsMOlM  IOMOIIM  IpernojaBaTelis.
CamocrodrenbHas paboTa CTYAEHTOB SIBJISIETCS COCTAaBHOM 4acThlO0 y4eOHOH paboThl U HMMeEeT
LENBI0 3aKpeIUIeHnEe U YriyOJeHre MOJYyYeHHbIX 3HAHUN M HaBBIKOB, IMOUCK M HpUOOpETEHHE
HOBBIX 3HAHHM, a TAK)Ke BBIIIOJHEHHE YUEOHBIX 3aJaHUM, MMOATOTOBKY K MPEACTOALIMM 3aHATHIM
u 3k3aMmeHy. OHa nmpeaycMaTpuBaeT, Kak IpaBuiIo, pa3paboTKy pedepaToB, HalMCaHUE JOKIA/0B,
BBINOJIHEHUE TBOPYECKUX, MHAMBUIYAIbHBIX 33JaHUN B COOTBETCTBUU C y4eOHOI Iporpammoi
(TeMaTHYECKUM TJIAHOM H3YYEHUS AMCUMIUIMHBI). Tema JUIsi TaKoro BBICTYIUICHUS MOXKET OBITh
Ipe/UIoKeHa IMpernoAaBareiaeM Win u3dpaHa caMMM CTYAEHTOM, HO MaTepuall BBICTYIUJICHUS HE
JOJDKEH — AyOnmupoBaTh  JIGKUMOHHBIM — Marepuan. PedepartuBHBIE — MaTepuanm — CIIy)KUT
JONOJTHUTENbHON HHpOpManueil ains paboThl HAa MNpakTHUECKUX 3aHATUsAX. OCHOBHas Lejb
JAHHOTO BHJa pabOThl COCTOUT B OOYYEHUM CTYAEHTOB METOJAM CAMOCTOSITENIbHON paboThI C
y4eOHbIM MatepuajioM. [l HOJHOTHI YCBOEGHUSI TE€M, BBIHECEHHBIX B IPAKTUYECKUE 3aHATHS,
TpeOyercss paboTa c mnepBoMcTOYHHKaMH. Kypc mpemycMaTpuBaeT CaMOCTOSATENIBHYIO DPaboTy
CTYIEHTOB €O cIeluaabHON nurepaTypoit. CieqyeT OTMETUThb, YTO CaMOCTOsITeNbHas padboTa
CTYJEHTOB pe3yJIbTaTUBHA JIMILb TOTJa, KOTJa OHA BBIMOIHIETCS CUCTEMAaTHYECKH, IIJITAHOMEPHO U
LIE€JICHAIIPABJICHHO.

3amanust U1 CaMOCTOATEIBHON pabOThl MPEIYCMATPUBAIOT HCIIOJIB30BAHIE HEOOXOAUMBIX
TEPMUHOB U MOHATUH MO npobiematuke Kypca. OHU HalEIMBAIOT HA NPAKTUYECKYIO0 paboTy 1o
IPUMEHEHHIO M3Y4aeMOro Marepuaia, MOMCK OMOIMorpaduueckoro Marepuana U 3JIeKTPOHHBIX
MCTOYHHUKOB MH(OpMAIMY, WITIOCTPATUBHBIX MaTepHalIOB. 3a/1aHUs [0 CaMOCTOSITEIbHON paboTe
JAK0TCA IO TEMaM, KOTOpPbIe TPEOYIOT IOMOIHUTEIBHON IPOPaOOTKH.

OOuwmii o0beM CaMOCTOSTENBHOW pabOThl CTYIEHTOB MO JUCHMIUIMHE BKJIHOYAET
ayTUTOPHYIO U BHEAYAUTOPHYIO CAMOCTOSITENIbHYIO padOTy CTYZEHTOB B TEUEHHE CEMECTpA.

AymuTopHas caMoCTOsITeNIbHass paboTa ocymiecTBisercss B (opMe  BBINOJIHEHUS
MMCBMEHHBIX TPOBEPOYHBIX pabOT MO AUCHUIUIMHE. AyIUTOpHAs caMOCTOsATelIbHas paboTa
obecrieyeHa 6a30i TECTOBBIX MaTEPHAJIOB 10 pa3zesaM JUCLUILIUHBI.

BueayautopHas camocTosiTenbHast padoTa OCYIIECTBISAETCS B (pOpMeE MOATOTOBKU K YCTHBIM
BBICTYIJICHUSM (KOMMEHTHUPOBAaHHUE PEIICHUs 3ajay JOMAIIHUX 3a/laHUi, UTOrOBOM KOHTPOJIBHOMN
paboThl, TBOPUECKOIO 3aJaHUs; JOKJIAAbl 110 TeMaM MHAMBHAYAJIbHBIX M I'PYMNIOBBIX MPOEKTOB,

pedeparos).
Ipumeproe codeprcanue umozo6oii KOHMpPoOILHOU PAdOMbL

1. 3amanbl mMHOXectBa A, B, C (kKoHeuHble ITMOO CcYETHbIE/ YHCIOBBIE MPOMEKYTKH,
00JlaCTH Ha TUIOCKOCTH WJIM B TPOCTpaHCTBe). HallTh KOMMYECTBO 3JIeMEHTOB/MeEpy
yKa3aHHOTO MHOXKecTBa (Harnpumep, A N (B\(C)).

2. Bo MHOXecTBE ... 33aJaHO OTHOIIEHHE ... MEXAY OJIIEMEHTaMH. OTO OTHOIICHHUE
ABNsETCA: a) QYHKIMOHAJIBHBIM COOTBETCTBUEM; ©O) OTHOILEHHEM SKBHBAJICHTHOCTH;
B) OTHOIIEHWEM  TOpsiiKa;  T) OMeKuueil; 1) CHMMETPUYHBIM  OTHOILIEHUEM;
€) peIeKCUBHBIM OTHOILICHUEM; ) TPaH3UTUBHBIM OTHOILICHHEM;
3) aHTUCUMMETPHYHBIM OTHOIIICHHEM.

3. 3ajgaHHas 4KMCIOBas MOCIEI0BATEIBLHOCTD SBIIAETCS: a) Bo3pacTatomieil; 0) yObIBaromei;
B) OTPaHUYCHHOIA; T') HIUKJINYECKOI; 1) apubMeTH4IecKon MIPOTPECCUEH;
€) TEOMETPUYECKON TPOrpeccuei; k) OECKOHEUYHO Maloi; 3) OECKOHEYHO OOJBIION;
1) CTaIlMOHAPHOM; K) CXOJISIICHCS.

4. YCTaHOBUTH COOTBETCTBUE MEXAY YUCIOBBIMU (QYHKIHUSAMHU U UX TpadUKaMHU.



10.

PonbE

Oynkius 3agaHa rpaguxoM. HailTu KonmudecTBO HEJBIX 3HAUYEHUI aprymMeHTa, B
KOTOPBIX IPOU3BOIHAS (DYHKIMH MTOJIOKUTEIbHA.

BeposiTHOCTh yKa3aHHOTO COOBITHS paBHA ... (MCHOJB3YETCS] KOMOMHATOPHBIN JHOO
reOMETPUUECKUI MOAXO0/ K BBIYUCICHUIO BEPOSITHOCTH).

JlMcKkpeTHas ciydaiiHas BEJIMYMHA 3aJaHa 3aKOHOM pacHpezeNicHHst / HelpepbIBHAS
cillyyailHas BeJMYMHA 3aJaHa IUIOTHOCTBIO pacrpeneneHus (rpaduuecku). Haiitu
BEPOATHOCTb TOrO, YTO JaHHas BEJIMYMHA IPUHMMAET 3HAYEHHUE, MpPUHAAJIEKAIee
YKa3aHHOMY IIPOMEXKYTKY.

Xox  mpomecca ...  ONWCHIBAaeTCS  33JaHHOM  SBHO  WJIM  PEKYpPpPEHTHO
IIOCJICZIOBATEIBHOCTBIO 3HAYEHUN BEIMYMHBI ... B COOTBETCTBYIOLIUE MOMEHTBI
BpeMeHH 00 3aJlaHHOM SIBHO (YHKIMEH BpeMeHH. HailTu 3HaYeHHEe 3TOW BEIMYUHBI B
3aJJaHHbIII MOMEHT BpeMEHH; HauOoJiblllee BO3MOXHOE 3HAUYEHUE 3TOW BEIMYUHBI,
HauMEHbBIIIEE BO3MOXKHOE 3HAUYEHHWE JTOM BEJIMYMHBI; IPENEIbHOE 3HAYEHHUE HTOU
BEIMYMHBI B OTHAJCHHOM OyAyiieM, eciau OHO cyuiecTByeT. OxapakTepu3oBaTh
MOBEJICHUE BEIMYMHBI B TEPMUHAX Bo3pacTaHus/yObIBaHWs, OrPAaHHMYCHHOCTH,
HEePHOIUYHOCTH/IIMKINYHOCTH H T.11.

Benuuuna ... 3amaHa pe3yiapTaTaMM HECKOJIbKUX u3MepeHuil. [lpeacraButh mgaHHYIO
BbIOOpPKY 3HAu€HUIl cilyyailHON BeJMYMHBI B BHUJE BapualuoHHOro psaa. IToctpoutsb
MIOJINTOH, TUCTOrpaMMy, HaWTH MOJY, MEIUaHy BBIOOPKH, CPEIHIOI BBIOOPOUYHYIO U
CpelHee KBaJIpaTUYHOE OTKJIOHEHME, OLEHUTh MAaTEMATUYECKOE OKUIAHHUE CIy4alHOU
BenuuuHbl. [IpaBnononobHa nu rumore3a (Cyas HO MOJUIOHY, TMCTOTPaMMe), 4TO
reHepallbHass COBOKYIIHOCTb pacIpelelieHa PaBHOMEPHO? HOPMAJIbHO? IPOBEPUTH
HanboJIee MpaBIoONOA00HYIO TUTIOTE3Y MPH 3aJaHHOM YPOBHE HAJIS)KHOCTH.

B xone skcnepuMeHTa B OCHOBHOM M KOHTPOJBHOM TIpYyINIE IOJY4EHbl 3aJaHHBIC
3HaueHUs u3MepseMoro mnapamerpa. IIpoBepuTh rumore’y o0 CTaTUCTHYECKOH
3HAYUMOCTH PA3NIUYUN MEKIY IPyIIIaMH.

Hpumepnoe coOepofcaHue Uumoz206020 meopuecKkozo 3a0anus

[Ipogymats Habop mapaMeTpoB, KOTOPBIMH MOXHO 3aaTh YyKa3aHHbI OOBEKT.
Boiaenute MHOXKECTBa BO3MOXHBIX 3HAYEHMM H3THX IAapaMeTpoB, OIepaluu,
OIpeJieJIeHHbIE Ha 3TUX MHOXECTBAX U CYLIECTBEHHBIE s 3aJaHusl o0bekTa. Onucarhb
CYLIECTBEHHbIE  CBOMCTBA OOBEKTa C  TIOMOIIbIO  OTHOUIEHHH  (IIOCTPOUTH
MaTeMaTHuecKyro mMozens). [locTaBuTh 3amauy, OTHOCSIIYIOCS K OOBEKTY, IPOU3BECTH
COOTBETCTBYIOIIME MpeoOpa3oBaHUsl MOJENH, 10 BO3MOXHOCTH OTBETUTh Ha BOIPOC
3a/1a4H.

[Ipuaymars BeNMUYMHY, 3aJaHHYIO PE3YJIBTATAMH HECKOJIIBKUX U3MEPEHUN B YKa3aHHbBIC
MOMeHTHl BpeMeHu. ChopMynupoBaTh 3ajady, CBSI3aHHYIO C IMPOBEPKOIl TMIOTE3bI O
XapakTepe pacrpeesIeHNs] BEIUYUHBI C TEYeHUEM BpeMeHU. 110 BO3MOKHOCTH OTBETUTH
Ha Bompoc 3anaud. [IpeiokuTh BapHaHThl, KOTJa MpaBIonogoOoHa OyJaeT TUIoTes3a o
TOM, YTO BEIMYHMHA H3MEHSETCS C TEYEHUEM BPEMEHHM IO JIMHEHMHOMY 3aKOHYy? IO
KBaJPaTUYHOMY 3aKOHY? MO HKCIOHEHIMAIbHOMY 3aKOHY? IO JOrapu(pMHUECKOMY
3akony? IlpennoxkuTh WHOW TUN (PYHKUMOHAIBHON 3aBUCHMOCTH, ONMHCHIBAIOIIEH
u3MeHeHHe Benu4uHbl. CKOJIBKO MapaMeTpoB B BBIOpaHHOM 3aKkoHE? MOXKHO JM Kak-
00 OLIEHNUTH BEPOATHBIE 3HAUEHUS ITUX MapaMeTPOB, UCXOMAS U3 TaHHBIX?

Ilpumepnutii nepeuens mem peghpepamos

CpaBHeHHE pa3TUYHbIX KPUTEPHUEB MPOBEPKH CTATUCTHUECKUX TUIIOTES.

ITocTaHoBKa 3a1a4M TUCIIEPCUOHHOTO aHAIN3a U OCHOBHBIE MOJXObI K €€ PELICHHUIO.
ITocTraHoBKa 3aaun (JaKTOPHOI'O AHAIM3a U OCHOBHBIE MOJXOBI K €€ PELICHHUIO.
ITocTaHoBKa 3a1a4M KJIACTEPHOIO aHAIM3a U OCHOBHBIE MOJAXObI K €€ PELICHMUIO.



5. IlpuMeHeHHE KOMIIBIOTEPHBIX CPel Ul CTATUCTHYECKONH 00paOOTKU JaHHBIX.
Ilpumepnulii nepeuens mem uHOUGUOYANbHBIX / 2DYNNOBHIX NRPOEKNIO6

Maremarnueckast MOJEIb CPAaBHEHUs CPEAHUX 3HAYECHUM IBYX COBOKYITHOCTEH.
MaremMaTrueckasi MOAEb UCKIIIOUEHUS IPYOBIX OIINOOK HAOIOACHUH.
MaremMarnueckast MOJEIb CPABHEHUS JTOJIEH IIPU3HAKA B IBYX COBOKYITHOCTSX.
MaremaTtuueckas MOZIEIb CPABHEHUS JUCIIEPCUI IBYX COBOKYITHOCTEH.
Maremarnueckass MOJEIb OLEHKM 4YMCIIOBBIX 3HAYCHUM IIapaMETPOB pacCHpeicIICHUs
(MaTeMaTH4ecKOro OXHIaHUs paclpeieleHus).

Maremarnueckass MOJEIb OLEHKM 4YMCIIOBBIX 3HAYCHUM IIapaMETPOB pacCHpeiciICHUs
(aucrepcuu pacrpeneneHus).

7. MaremaTnueckas MOJEb UCCIIEJOBAHMSI 3aKOHA paclpeesICHUs IPU3HAaKa.

8. MaremaTtnueckast MO/I€Ib OLICHKH OJHOPOIHOCTH JIBYX BBIOOPOK.

9. MaremaTnueckasi MOJI€Ib OIICHKH KOPPEISLMOHHON CBS3U MEXIY BEIMYMHAMH.

10. Maremaruyeckast MOJIeNIb TOCTPOEHUS IPSIMOM JIMHUM PETPECCUH BETHYHUH.

agkrownE

Sk

,Zlfl}l CamMoCmoAmenbHoll NO020MOBKU K 3AHAMUAM RO 0ucuunﬂuuepel<omendyemc;l
ucnojib3zoeamo ytte6u0-mem00ultec1<ue mamepuaiibl:

5. HpI/IMeprIe OLCHOYHBIC MaTEpHaJbl Jd NMPOBECACHUA  TEKYLIETro KOHTPOJIHA
ycnneBaeMoCT U IIpOMe)KYTO"IH()ﬁ arTrecranumn oﬁyqamumxcn o JIMCHUIIJINHE

Oprannsanus ¥ NpoBeieHNEe aTTeCTAlMU CTyAeHTa

®I'OC BO B COOTBETCTBMM C HIpHUHLUIAMHU bBOJOHCKOrO Impolecca OpUEHTUPOBAHBI
IIPEUMYIIECTBEHHO HE Ha COOOIIeHne 00ydaroieMycsi KOMIUIEKCa TEOPETUYECKUX 3HAHUN, HO Ha
BBIpa0OTKYy y OakajlaBpa KOMIIETEHIIMI — JTUHAMUYECKOro Habopa 3HAaHUM, YMEHUH, HaBBIKOB U
JIMYHOCTHBIX KauyecCTB, KOTOPBIE MO3BOJAT BBITYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha PBIHKE
TPYZAa U YCHEIHO NPOPECCUOHATBHO PEAIN30BbIBATHCS.

B mporecce ornenkun 6akagaBpoB HEOOXOIUMO HCHOJB3YIOTCSA KaK TPAJAMLIMOHHBIE, TaK U
WHHOBAIIMOHHBIE THUIIbI, BUJIBI M (QOpMBI KOHTpOJs. IIpM 3TOM MOCTENEHHO TpaJUIIMOHHbIE
CPEICTBA COBEPIUEHCTBYIOTCS B pPYCJIE€ KOMIIETEHTHOCTHOTO IIOAXOJA, 4 HWHHOBALMOHHBIC
CpeZICTBA aIallTUPOBAHBI ISl IOBCEMECTHOIO PUMEHEHHUSI B POCCUMCKON BY30BCKOM MPAKTHUKE.

Ileq» mpoBeaeHHs1 aTTeCTAlMM — IPOBEPKAa OCBOEHHUS 00pa3oBaTeNbHON IMPOrpaMMbl
JTUCHUIUTMHBI-IIPAKTUKYyMa yepe3 chopMHpOBaHHOCTh 00pa30BaTENbHbIX PE3YyIbTATOB.

IIpoMe:xxyTOYHAS aTTECTALMA OCYLIECTBIISAETCSA B KOHIE CEMECTPA U 3aBEpLIACT U3yUYEHUE
JUCHUIUIMHBL, TTIOMOTaeT OLUEHUTh KPYIHbIE COBOKYIHOCTH 3HAHUH U yMeHu#, (opMHUpOBaHHE
OINPEEICHHBIX KOMIIETCHIIUM.

OueHOYHBIMM ~ CpEICTBAaMM  TEKYLIETO  OLIEHWBAHMS  SBISAIOTCA: MaTepHabl
caMoCTOSITeNbHBIX paboT. KOHTpob ycBOEHHS MaTepualia BElETCs PEryjisipHO B TE€UEHHE BCEro
ceMecTpa Ha NPAKTUYECKUX 3aHSITHSX.

Ne CPEJACTBA OIIEHUBAHMSI,

n/n HCIOJIb3YEMBIE I TEKYIETO OO0pa3oBarenbHbIe
OILICHUBAHMSI [TOKa3aTeNs Pe3yNbTaThl TUCIUIUINHBI
(dbopMHpOBaHKS KOMIIETEHIIMU
1. OueHoyHble cpeaAcTBa OP-1. 3maer 0 BO3MOXHOCTHM NIPUMEHEHUS
AJISl TeKyIIel aTTecTanuu 0a30BBIX MaTEeMaTHYECKUX KOHCTPYKUMH st

dbopmanu3auu 1 npeicTaBIeHus HHPOPMaIUN
OC-1 CamocrosTenbHas paboTa OP-2. VYmMeer omnpenensiTe W HUCHOJIb30BaTh




OC-2 CamocrosiTenpHas paboTa
OC-3 CamocrosTenbHas paboTa
OC-4 CamocrositenpHas paboTa
OC-5 CamocrosTenbHas paboTa
0OC-6 CamocrosiTenpHas paboTa
OC-7 CamocrosTenbHas paboTa
OC-8 CamocrosiTenpHas paboTa
OC-9 UtoroBast KOHTpOJIbHAS
pabora / TBopueckoe 3agaHue /
Pedepar / [Tpoekt

2. OueHovHbIe CPpeACTBA
JJIs1 IPOMEKYTOYHOM aTTecTAlluN

OC-10 3auét B popme yCcTHOTO
cobecenoBaHUs

BO3MOYKHOCTH IPUMEHEHUs 0a30BbIX
MaTeMaTHYECKUX KOHCTPYKLUH ISt
dbopmanu3anuu 1 npeAcTaBiIeHus HHPOpMaLUU
OP-3. 3Haer 0 BO3MOXHOCTU NPUMEHEHHUS
MaTeMaTHYeCKUX CTPYKTYp M ONUCAHUSA
uHpopMaun Ha  (opManbHOM  SI3BIKE
MaTeMaTHKU

OP-4. VYmeer ompenenarb M HUCIOJIb30BAThH
BO3MOXKHOCTH IPHUMEHEHHS MaTeMaTHYeCKHX
CTPYKTYp [UId oOmnMcaHus HHPOpPMAIUK Ha
(bopManbHOM S3bIKE MAaTEMATUKU

OP-5. 3Haer O BO3MOXXHOCTM NPUMEHEHUS
MaTeMaTHYECKUX CTPYKTYp IJs HCCIelOBaHMs
uHpopManuu  Ha  (HOpPMAIBHOM  S3BIKE
MaTeMaTHKU

OP-6. ¥YmMmeer ompenensith W HUCIHOJIb30BaTh
BO3MOXKHOCTH HIPHUMEHEHHUS MaTeMaTHYeCKUX
CTPYKTYp Ul HWCCIIeOBaHUS HH(OpMAIuM Ha
(bopMaTbHOM S3bIKE MAaTEMATUKU

OP-7. 3Haer 0 BO3MOXXHOCTU NPUMEHEHUs
MaTeMaTHYECKUX MOJENeH sl HCCIeOBaHUs
JETEPMUHUPOBAHHBIX INPOLIECCOB (SBJICHUIN) Ha
(bopMaTbHOM S3bIKE MaTEMATUKU

OP-8. VYmeer omnpeaensiTh M HUCHOJIb30BATH
BO3MOXKHOCTH NIPUMEHEHHS MaTeMaTHYECKHX
Mojienei s HCCIIEI0BaHUS
JNETEPMUHUPOBAHHBIX IPOLIECCOB (SIBICHUN) Ha
(bopMaTbHOM S3bIKE MaTEMATUKU

OP-9. 3maer 0 BO3MOXHOCTH TPUMEHEHHUS
MaTeMaTHYeCKUX MoJeNel sl MCCIeOBaHUS
CTOXaCTHMYECKMX IMpPOLECCOB  (sBJIEHUI) Ha
(bopMaTbHOM S3bIKE MAaTEMATUKU

OP-10. VYmeer ompenensTh W HCIOJIb30BaTh
BO3MOXKHOCTH HPHUMEHEHHS MaTeMaTHYeCKHX
MOJIENIEH ISl MCCIIEOBAaHUSI CTOXACTHUECKUX
npoIeccoB (sIBIeHUI) Ha (QOpMarIbHOM s3bIKE
MaTeMaTHKH

Mamepuanst, ucnovb3yemoie 011 meKyuie20 KOHMpPONsA yCneeaemocmu
o0yuarwuxca no OucyunIune

OnucaHue OLEHOYHBIX CPEACTB U HEOOXOJUMOro 000pyAOBaHUA (AEMOHCTPALMOHHOIO
Marepuanga), a TaK € MpOoLUeAypbl M KpPUTEPUM OLIEHUBAHMUS WHAMKATOPOB JOCTUKECHMS
KOMITETEHIIMI Ha pa3IUYHbIX dTanax ux GOpMUPOBaHUS B MPOIECCE OCBOEHUSI 00pa30BaTeIbHON
IIPOrpaMMBbl NpezcTaBiieHbl B DOHAE OLEHOUHBIX CPEACTB AJIs TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH
U TPOMEXKYTOYHOM arrecTaluu Mo AucuuiuiiHe «OCHOBBI MaTeMaTHuecKod oO0paboTKu

uHbOpMAIUN».

Mamepuanst, ucnov3yemoie 01 RPOMENHCYMOYHO020 KOHMPOJIA YCREGAEMOCHU
o0yuarwuxca no OucyunIuHne

OC-10 3auéT B popMe ycTHOIrO codece10BaAHMS




IIporpamma 3auéra

Pasznen 1. MaremaTH4YecKHue KOHCTPYKIHMHA 1 MOJ€/IN

1.

10.

11.

MHoxecTBa, OCHOBHBIE OIEpallMd HaX MHOXECTBAMHM.  UMCIIOBBIE MHOXKECTBA
(MHOX€ECTBa HaTYPaJIbHBIX, LIEJIbIX, PALIMOHAIBHBIX, JEHCTBUTENBHBIX YKcen). UncnoBas
IpsiMasi, YUCJIOBBIE TPOMEKYTKH.

UYucnoBasi MIOCKOCTh, JA€KapTOBBI KOOPAMHATHI, BEKTOPBI Ha IJIOCKOCTU. TpexmepHoe
IIPOCTPAHCTBO, MHOI'OMEPHOE NPOCTpaHCTBO. JliMHa, miomags U o0bEM Kak Mepa
MHO>K€CTBa. PaccTosiHne MEXly 3JIEMEHTAMHU MHO>KECTBA.

OTHoOLIEHNE BKIIIOYEHUS MHOXKECTB U €r0 CBOMCTBA. OTHOLIEHUS SKBUBAJICHTHOCTH U
knaccuukanus. [lpumepsl OTHOIIEHWIE SKBHBaJIeHTHOCTH. OTHOLICHHUS TOPSIKA.
[Ipumepbl OTHOLIEHUI MTOPSIKA.

OyHKIMOHAIBHAS 3aBUCUMOCTh, oOmiee moHsTHe GyHKIU. OOIacTh ONpenecHus H
MHOecTBO 3HaueHui Gpynkuuu. Komnosunus ¢pynkuuid. BzaumHo oOpatHble GyHKIMH.
[Ipumepsr.

Maremarnueckoe MOJIETTUPOBaHUE ABJICHUS (mporuecca) c IIOMOUIBIO
MOCTIeIOBATENBHOCTH, (DYHKIMHU. DTaIlbl MOCTPOSHHUS Mojenu. [IoHsATHE O TUCKPETHBIX
U HENPEPBIBHBIX MOAEAX. ONTUMU3aLMOHHBIE MOJEIIH.

UYucnoBeie (YHKIMHM OJHOW JCWCTBUTEIHLHOW TIEPEMEHHOW KaK MaTeMaTH4eCKHe
MoJiesId  SIBIeHUM (mporeccoB). MOHOTOHHBIE, OIpaHUYEHHbIE, YETHbIE/HEUYETHBIE,
nepuoandeckue GyHKIuu.

YucioBble  NOCHEIOBATENBHOCTH  KaK  (DYHKIMM  HATypajdbHOH  IEPEeMEHHOM.
MOHOTOHHBIE, OTPAaHUYEHHBIE, HIUKINYECKUE T10CIIE0BATEIbHOCTH.

Apudmernueckas nporpeccust U JUHENHHas (YHKLUSA, FeéOMeTpUYecKas Iporpeccus u
nokKasareiabHasi (YHKIUS: COIOCTaBICHHE JAMCKPETHOM U HENpephlBHOM MOJAEIU
3aBHCUMOCTH BEJIMYUH (CBOICTBA, rpaduk).

CrnyyaitHble COOBITHSI, KOMOMHATOPHOE OIpEIEICHHE BEPOSTHOCTU, T'€OMETPUUYECKOE
olpeziesieHue BEpOSTHOCTHU. [IoHATHE O CTOXAaCTUYECKUX MAaTEMATUYECKUX MOACIIAX.
JluckpeTHble ciydaliHble BEIMYMHBI, 3aKOH paclpeneieHus. MareMmaTuieckoe
OKUJAHWE U JUCIEpCUs AUCKPETHOHN cilydaliHOW BenuuuHbl. [loHATHE O mapamerpax
pacpeneneHus.

HenpepeiBHblE CilydaliHbIE BEJIMYMHBI, IUIOTHOCTH paclpeneiacHus. MaremaThdeckoe
OKHMJIaHHE WU JTUCIIEPCUsl HENPEPBIBHOW ClydallHOM BenuuuHbl. [loHATHE O mapameTpax
pacnpeneneHus. PaBHOMepHOe pacnpelelieHne, HOPMAJIbHOE PpacHpelelcHue Kak
CTaHapT.

Pa3nea 2. MaremaTnueckasi 00padorka uHgopmanum

12.

13.

14.

15.

16.

OOmme ceneHust o BbIOOPOYHOM MeTojie. ['eHepanbHas COBOKYMHOCTb M BBIOOpKA,
nepBuYHas oOpaOoTKa JaHHBIX. BapuanuonHble psasl W UX rpaduueckoe
npeJcTaBiIeHue (TOJIMTOH, TUCTOTPaMMa).

[lepBuuHble onucaTeNnbHblE CTAaTUCTHKU: Mepbl MOJOXKEeHHs (Moja, MeJauaHa,
BBIOOPOYHOE CpeHee, KBAaHTUIIM) U MEpbl U3MEHUMBOCTHU (pa3Max, TUCIepCHsl, CpeslHee
KBaJIpaTUYHOE OTKJIOHEHHE).

OOme uaen CTaTUCTUYECKOTO OICHMBAHUS. TOYHOCTh M HaA&KHOCTb OLIEHKH.
TodeuHnble U HHTEPBaJIbHBIEC OLIEHKHU. [Ipumephl.

Cpenusisi BbIOOpOYHasi, MOJA, MeJMaHAa BHIOOPKM Kak OLEHKH MaTeMaTHYeCKOTro
O’KMJIaHUS CITy4alHOW BeMYUHBIL. OLEHKH JUCTIEPCUH CIIYYalHOW BEJIMYUHBI.

[Tpuniun npaktudeckoil yBepeHHOCTH. CTaTUCTUYECKHUE THIOTE3bl U OOLIUe HAEU UX
npoBepku. OmuOKku repBoro U BToporo poga. Craructuueckuil kpurepuil. [lonstue o
[apaMeTPUYECKUX U HEAPAMETPUYECKUX KPUTEPUSIX.



17. Cxema mpoBEpKH TMIOTE3bl C IPUMEHEHUEM MAPAMETPUUYECKOTO KPUTEPHS Pa3Iudui.
CxeMa NpoBEPKU TMIOTE3bl C IPUMEHEHUEM HEMAapaMEeTPUUECKOTO KPUTEpHUs COTJIachs
pacupeneneHuid. [Ipumepst.

18. Bugasr cBsaseir Mexay BenumunHamH. [loHsTHE O (QYHKIIMOHAIBHOM, CTATHCTHYECKOW M
KOPPEJALIMOHHOM 3aBUCUMOCTH. KoppemsnuoHHas cBs3b MEXIy BEIMYMHAMU U €€
[TOKA3aTEIH.

19. KoadduimeHT KOppensiuy Kak IMOKa3aTeldb TECHOTHI M HANPABICHUS CBSI3H MEXKIY
BEJIMYMHAMHU, €ro cBorcTBa. [IpumMep BbruMCIICHHUS.

20. ITonAaTHe © 3amavyax KOPPENSIHOHHOIO W PErpecCMOHHOrO aHajm3a. MeTon
HaMMEHBIINX KBaJPaTOB B PEIICHUH 3aa4uu perpeccu. [lapHas nuHeliHas perpeccust.

B koHI1e n3yueHust JUCUMITIMHBI TOABOAATCS UTOTU paObOThI CTYIEHTOB Ha JIEKIIUOHHBIX U
MPAKTUYECKHUX 3aHATUAX ITyTeM CYMMHUPOBaHUS OaJUIOB, HAOpPAHHBIX B TEYEHUE CEMECTPA.

KpnTeplm OllecHMBAHHUA 3HAHUIA 06yqaloumxca o JTMCUMIIJIHHE

Dopmuposanue 6anIbHO-PEUMUH2080U OYeHKU PabOmMbl 00Y4AIOUUXCSL

ITocemenue Pabora
ITocemenue i Hrorosas cymma
N PaKTHIECKUX Ha PAKTHIECKUX 3ayér
JIEKIIAN - 0aoB
3aHATUU 3aHATUAX
1x1=1 1x3=3 164 32 200
Kpumepuu oyenusanus pabomsi 006yuaiowe2ocs no umozam cemecmpa
Pesynbrar bamer (2 3E)
«HE 3a4TEHO» 0-100 GayutoB

«3a4TEHO» 101-200 6amnoB

6. MeToauuecKkue YKazanusd 1Jist oﬁyqamumxcn M0 OCBOCHHUIO TUCHHUIIJIMHBI

VYcenemnoe u3ydeHue Kypca TpeOyeT OT 00y4aroluXcsl MOCEIIEHUs JIEKIHUA, aKTUBHOU
paboThl HAa TPAKTHUECKUX 3aHATHSIX, BBIMIOJHEHUS BCeX YUeOHBIX 3aJaHUil TperojaBarerns,
O3HAaKOMJICHHUsI C OCHOBHOM M JIOIIOJIHUTEIBLHOM JINTEPaTypOil.

3anuch JeKnMu — ogHa U3 (OopM aKTHUBHOM CaMOCTOSATENIbHOM paboThl 00ydaromuxcs,
TpeOyromasi HaBbIKOB M YMEHHSI KPaTKO, CXEMAaTUIHO, TIOCJIEJIOBATENILHO W JIOTHYHO (PUKCHPOBATH
OCHOBHBIE TTOJIOKEHUSI, BBIBOJIbI, 000011eHNs, (POPMYITHUPOBKU. B KOHIIE JEKIMM MpernoaaBaTelib
ocTaBisieT Bpemsi (5 MHUHYT) JUIsi TOTO, YTOOBI OOydYaromuecs HMMENIH BO3MOXHOCTh 3aJ1aTh
YTOUHSIOUIME BONPOCHI IO U3ydyaeMoMy MaTepuany. M3-3a HEZOCTaTOUYHOrO KOJIMYECTBA
ay/IMTOPHBIX YacOB HEKOTOPHIE TEMbI HE YAAeTCs OCBETHTh B TIOJHOM O0OBEME, T03TOMY
IpernoaaBaTeib, 0 CBOEMY YCMOTPEHHMIO, HEKOTOpBIE BONPOCHI BBIHOCHUT Ha CaMOCTOSITEIBHYIO
palboTy CTYIEHTOB, pEKOMEHAYS Ty WM UHYIO JuTepatypy. Kpome sToro, st Jydiiero oCBOCHUs
Marepuala M CUCTEMaTH3allid 3HAaHMK 10 AMCIMIUIMHE, HEOOXOJMMO IOCTOSIHHO pa30oupaTh
MaTepHaibl JIEKLIUH 110 KOHCIIEKTaM U y4eOHBbIM IocoOusM. B ciiyyae HeoOxotumMocT o0palarbes K
MIPENoAaBaTeNto 32 KOHCYIbTAIIHEH.

IMoaroroBka K NPaKTHYECKUM 3aHATHSM.

[Ipn MOArOTOBKE K MPAKTUYECKUM 3aHATHAM CTYICHT JOJDKEH H3YYHUTh TEOPETUUECKHUN
MaTepuall Mo TeMe 3aHATHUA (HUCHOJb30BaTh KOHCIEKT JIEKLUH, M3y4UTh OCHOBHYIO JHMTEPATYpY,
O3HAKOMUTBCS C JIOMOJTHUTENBLHON JINTEPATYPOd, IpU HEOOXOIMMOCTH JIOMOJHUTD KOHCIICKT, JIeNIas
B HEM COOTBETCTBYIOIIME 3alliCH W3 pa3IM4YHbIX HCTOYHUKOB). B ciyuae 3aTpynHeHwMid,




BO3HMKAIOIIMX TP OCBOCHMH TEOPETHMYECKOTO0 Marepuala, CTY[AeHTYy clienyeT oOpariarbcs 3a
KOHCYyJbTallUel K IpenojaBaTento. Mas Ha KOHCYJbTalMIO, HEOOXOIMMO XOpPOIIO IPOIyMaTh
BOIIPOCHI, KOTOpPBIE TPEOYIOT Pa3bsCHEHNUS.

B Hauasie MpakTUYECKOTO 3aHATHS NPENOJaBaTeNlb 3HAKOMUT CTYACHTOB C TEMOM, OIVIAIAET
IUIaH TPOBEJICHUS 3aHATHUSA, BBLIACT 33JaHUsA. B TeueHHe OTBEJICHHOIO BPEMEHU Ha BBINIOJIHEHHE
paboOThl CTYIEHT MOXKET 00paTUThCs K IPEroaBaTelIio 3a KOHCY/IbTalllel Win pazbsicHeHusIMHU. B
KOHIIE 3aHATHS IIPOBOAUTCS IIPUEM BBIITOJHEHHBIX 3a/1aHUM, cCOOECE10BaHNE CO CTYJEHTOM.

Pe3ynbTaThl BBINOIHEHMS MPAKTUYECKUX 3/1aHUIN OLIEHUBAIOTCS B OajulaX, B COOTBETCTBUU C
OaITbHO-PEUTUHTOBOI CHCTEMOM YHUBEPCUTETA.

Ili1aHbI IPAKTHYECKUX 3AHATHH

3ansmue 1. Hccreoosanue MHoxcecmes u OmHOUEHUN
MaTtepuan st OCBOSHHUS
1. Buabl MHOXECTB.
2. Omnepanuu HaJ MHOXKECTBA U UX rpaduyecKas WITOCTpaIus.
3. UwmcrnoBele MHOXXECTBA M YHCJIOBBIC TPOMEKYTKU: aHAJTUTHUYECKOE M TpaduvecKoe
MIpEACTABICHUE, U3MEPCHUE.
4. MHOXecTBa Ha KOOPAWHATHOM IUIOCKOCTH: aHAJIUTHYECKOE U  TpaduvecKkoe
MIpEeACTABICHUE, U3MEPCHHE.
5. bunapHble OTHOLIEHUS U UX CBOWCTBA.
6. OtoOpaxeHUs MHOXKECTB M MIX BHJIBI.

CaMoCTOSTENBHO.
Ilocmpoenue oemepmMunupoBaHHbIX MamMeMamu4eckux mooenel 3a8UCUmMocmeri 6eIU4UH
Marepuan 111 OCBOCHHS
1. Buagel mMarematuueckux — Mojened.  DTamnbl  TOCTPOEHUS U HCCIIEIOBAHUS
MaTeMaTUYeCKOU MOJIEINH.
2. UwcnoBble  TIOCICNOBATEIBPHOCTH KAk  JWCKPETHBIC  JIECKPUNTHBHBIC  MOJICIH
JNETEPMUHUPOBAHHBIX MTPOLIECCOB.
3. UwmcnoBsie (GyHKITUU KaK HETPEPHIBHBIC TECKPUNITUBHBIC MOJICTH JIETCPMHUHUPOBAHHBIX
MIPOIIECCOB.
CBoiicTBa mocneoBaTeIbHOCTEW U (DYHKIINI KaK XapaKTePUCTUKH MPOIIECCOB.
OnHonapaMeTpuyecKue ONTUMHU3AIMOHHBIE MaTEMAaTUYECKUE MOJIENIH MMOCTPOCHHBIE Ha
OCHOBE (PYHKIIUU U UCCIIeayeMbIe cpeicTBaMu Tu(depeHIInaTIbHOT0 HCUUCTICHHUS.

ok~

3anamue 2. Ilocmpoenue cmoxacmuieckux Mamemamuieckux Mooenel 3a8UCUMOCmell GeIudun
Marepuain i1 OCBOCHUS

1. BeposTHOCTh ciy4aifHOrOo COOBITHSI Kak Mepa BO3MOXXHOCTH €ro HacTYIUICHUS.
Paznuunble TOAX0/bI K ONPEIETICHUIO0 BEPOSTHOCTH CITy4aifHOTO COOBITHS.
Cxema KOHEYHOI0 YUClla pAaBHOBO3MOKHBIX HCXO/0B.
Cxema OECKOHEUHOT0 YHciia PABHOBO3MOXHBIX HCXOI0B.
MopnennpoBaHue JUCKPETHBIX CIIyYalHbIX BEJINYUH.
MogenupoBaHre paBHOMEPHBIX HEIIPEPBIBHBIX CIIyYaWHBIX BEJIUYMH.
HccnenoBanne HENpephIBHBIX CIy4YailHBIX BEJIMYMH Ha OCHOBE TIpapuuecKoro
IIPEICTABJICHNS TUIOTHOCTH BEPOATHOCTH.

oukrwn

CamocTosITeNnbHO.
Ilepsuunas oopabomka cmamucmuieckou uHpopmayuu
Marepuain i1 OCBOCHUS

1. BapuanuoHHble psabl ¥ KX BUIBL.




2. TD'paduueckoe u300paKeHHWE BAPHALMOHHBIX PSAOB:  TOJMIOH, T'HCTOTpaMMa.
JwnarpaMMsl.

3. Cpennue BeTHMUMHBI BApUAIIMOHHOTO Psijia: CpeHsis (BHIOOpOYHAs), MeInaHa, MoJia.

4. Tloka3zaTenu BapualMyd BapHALMOHHOTO psija: pa3Max BapbHPOBAHMS, AUCIIEPCHS,
cpeaHee KBaApaTHYHOE OTKJIOHEHHE.

5. Crarucrtuueckoe oreHnBaHue. TOYHOCTH M HA/IE)KHOCTH OIICHKH.

6. TodeuHble U HHTEPBAIbHBIC OLIEHKU APAMETPOB T'€HEPATHLHON COBOKYITHOCTH.

CamocToATeNnbHO.

H3yuenue napamempos pacnpeoenenuii 8eIUduH Ha OCHO8e 8blOOPOUHBIX OAHHBIX
Marepuai Juid 0CBOEHUS

1.

2
3.
4.
5

Craructuueckas runore3a. OCHOBHAsl U KOHKYPHUPYIOILAs TUIIOTE3bI.

CraTtuctTuueckuil KpuTepuid. Y poBeHb 3HAYMMOCTH U MOIIIHOCTh KPUTEPHSI.

O1mun6Ku nepBoro ¥ BTOPOro poja.

Kputnueckast o6iacts 1 00J1aCTh IPUHATHS THUIIOTE3BI.

IIpoBepka rumore3 O paBEHCTBE 3HAYCHUI MAapaMETPOB DPACIPEAEICHUI. CpaBHEHHE
CPEIHUX 3HAYECHMM JABYX N€HEPAIBbHBIX COBOKYITHOCTEH IIPU U3BECTHBIX U HEU3BECTHBIX,
HO PaBHBIX AMCIEPCUsX (HE3aBUCHMBbIE BEIOOPKH).

3aHﬂmue 3 Hs’yqeﬂue 6’6}13612 Meofcdy eeluduUHAMU HA OCHOBE 6bl60p011Hblx daHHblx
Marepuai Juig 0CBOEHUS

1. ®yHxuuoHanbHasi, CTATUCTUYECKAs U KOPPEJISALUOHHAS 3aBUCMOCTb.

2. KoppensuuoHHasi CBS3b MEXAY BEIMUYMHAMH M €€ TMOoKas3aTenu (Cujia, HampaBieHUE,
HaJEXKHOCTD).

3. KosddummeHT koppensiuu Kak IMOKazareidb TECHOThI M HAIPABICHUS CBSI3U, €r0
CBOMCTBA.

4. BriOopounblil k03 duument panrosoil koppemsiuun Cnupmena / Kenganna.

5. BriOopounslit k03 dunuent koppensaun [upcona.

CamocTosTeNnbHO.

AI’ZI’ZPOKCUMLZI/;UE 6€/IU4YUH HA OCHO6B€E 6bl50p01lelx OAHHbIX
Marepuall 111 OCBOSHUS

1. 3apmaum KOppeNSALUOHHOIO U PErPECCUOHHOIO aHAJIN3A.
2. YCIOBHBIE CpeJHHE U BBIOOPOYHOE YpaBHEHHE PETPECCHH.
3. Mero/10M HAMMEHBITUX KBAIPATOB.
4. TloctpoeHue npsMoil TMHUM TapHOW PErpecCUU METO/I0M HauMEHbIINX KBaJPaTOB.
5. [IlonsiTHe O HENMMHENHHOU perpeccuu.
CaMocCTOsATENBHO.

H3yuenue xapakmepa pacnpeoeneHutl 6e1uUyUH Ha OCHO8E 8blOOPOUHBIX OAHHBIX
Marepuan /11 OCBOCHHS

1.
2.

3.

[TonsATHE O MapaMeTPUYECKUX U HENAPAMETPUUECKUX CTATUCTUYECKUX KPUTEPUSX.
[IpuMmep HEmapamMeTpUueCcKOro KpUTEPHsI COIIACHS paclipefesiennil: kpurepui [lupcona
«XU-KBaApaT».

IIpoBepka rumoTe3bl 0 XapakTepe paclpeeIICHuUs.

7. IlepeyeHb OCHOBHOWH W JONMOJHHUTEIbHOH Yy4eOHOIl JuTepatypbl, IHTepHET-pecypcoB,
HEe00XO0AUMBIX JI1 OCBOCHMS TN CHUNIIHHBI

OcHoBHasi InTepaTypa

1.

benbko U.B. Teopust BeposTHOCTEH, MareMaTU4yecKas CTATUCTUKA, MATEMATHYECKOE
nmporpaMMupoBaHue [DIEKTpOHHBIA pecypce]: ydyeObnoe mocobue / W.B. benbko,



.M. Mopo3osa, E.A. Kpumrannosuu. — Munck: HoBoe 3nanue; M.: UHOPA-M, 2016.
—-299 c.
URL: http://znanium.com/bookread2.php?book=542521

2. BBenmeHne B MaTeMaTHYECKOE MOJICIMPOBAHKME [DIEKTPOHHBIM pecypc] : ydeOHoe
nocobue / mox pex. [1.B. Tpycosa. - Mockaa : Jloroc, 2004. - 439 c.
URL.: http://biblioclub.ru/index.php?page=book&id=84691

3. IpecIl.B. Marematuka nans OakanaBpoB: YHUBEPCAIbHBIA Kypc MJsl CTYACHTOB

T'YMaHUTAPHBIX HAPaBJICHUH [ DJIEKTPOHHBIN pecypc] : yueoHoe mocodue / I1.B. I'pec. —
M.: Jloroc, 2013. — 288 c.

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

JonoHUTeILHAS JTUTEpPaTypa

1. AxtamoB A.M. MateMaTuKa /il COLIMOJIOTOB H 3KOHOMHCTOB [DJIeKTpOHHBIH pecypc] :
yuebHoe nocooue / A.M. AxTsamoB. — M.: @usmariut, 2008. — 464 c.
URL.: http://biblioclub.ru/index.php?page=book&id=82271

2. Ko63aps A.U. [IpukinanHas MaTeMaTHdecKas CTaTHCTHKA [ DIIEKTPOHHEIN pecypc] : M.:
®usmataut, 2012. — 816 c.

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

3. Kouetkon E.C. Teopust BepoSITHOCTEH M MaTeMaTHYeCKas CTATUCTUKA [DICKTPOHHBIN
pecypc]: yuebnuk / E.C. KouetkoB, C.O. Cmepunnckas, B.B. Cokonos. — M.: ®OPYM
: UHOPA-M, 2017. — 240 c. URL: http://znanium.com/bookread2.php?book=760157
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