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MecTo AUCHHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Hucnmmumaa «OCHOBBI  MareMaTuyeckod o0paboTku  uHpOpManuW»  BXOJUT B
MupoBo33peHyecKuil MOlyJib YacTH, GOpMUPYEMOIl yYaCTHUKAMU 00pa30BaTENIbHBIX OTHOLICHUMN
broka 1. lucuumivnasl - (MOIYIJIH) yueOHOro IJjlaHa OCHOBHOW  mpodeccHoHaTbHOM
o0pa3oBaTeNpHOM MpOorpaMMbl BBICHIETO O0pa3oBaHHUS — NporpaMMmbl OakajiaBpuaTa IO
HanpasieHuto noarotoBku 44.03.05 Ilemarormuyeckoe oOpa3oBanue (C AByMs TpOQHIAMHU
MMOATOTOBKH ), OYHOM (HOPMBI 00YUECHUSI.

[Ipomiecc oOcCBOEHHSI AMCHUILUIMHBI Oa3sUpyeTcss Ha 3HAHMIX, YMEHHSIX W HaBBIKaX,
MPUOOPETEHHBIX MPH MU3yYEeHUU Y4eOHBIX MPEIMETOB CpeqHEl HIKOJbI (MaTeMaTHKa; anreopa, B
TOM YHCJIE OCHOBBI TEOPUHU BEPOATHOCTEH M MAaTEMaTHYECKOW CTATUCTHUKH, T€OMETpHs; Havaja
MaTEeMaTHYeCKOIro aHAIIN3a).

Pe3ynbTaThl OCBOCHUS AWUCHUIUIMHBI SBIAIOTCA Oa30BBIMU JJISI M3YYECHHUS JUCHUTLIAHBI
«Teopusi BEpOSTHOCTEH W OCHOBBI MaTeMaTHUYECKOW CTATUCTHKW»; MOTYT OBITh BOCTPEOOBaHBI
IpU TPOXOXKICHUM MPAKTUK 00s3arenbHOil yactu broka 2. IIpakTHKHM: TpPaKTUK TMCHXOJIOTO-
MeJarornyeckoro  Moayns «YueOHas (Hay4yHO-UCCleNoOBaTeNnbCckas paboTa, TMOJIydeHHE
MEPBUYHBIX HABBHIKOB HAay4YHO-HCCJIEAOBATEIIbCKON paboThl) KypcoBas pabora Nely, «YueOHas
(Hay4HO-MCclefioBaTeNbCcKass ~ paboTa,  MOJyueHHWE  MEPBUYHBIX  HABBIKOB  HAy4YHO-
MCCIIEIOBATENBCKOW paboThl) KypcoBasi padora Ne3» M MpakTUKM KOMMYHHKATHBHOTO MOIYJIS
«YueOHasg (Hay4HO-UCCIIeJJOBaTeNbCKas paboTa, MOTy4YeHHE MEPBUYHBIX HABBIKOB HAy4yHO-
HCCIIeIOBATEIILCKON paboThI) KypcoBasi padora Ne2y; HEOOXOAMMBI ISl YCIICITHOTO MPOX0KICHUS
rocyapcTBeHHOW uToroBod arrtectauuu: biok 3. ['ocynmapcTBeHHass UTOTrOBasi aTTecTalus —
«BpITIOJIHEHNE U 3aIIUTA BBITYCKHON KBATU(UKAIMOHHONW PabOThD».

1. Ilepeyenb IUIAaHHpPYeMBIX pe3yJabTaTOB 00y4eHusi (00pa3oBaTeJbHBIX
pe3yJbTaTOB) MO JUCHHUILIUHE

Heabio ocBoenust nucuuIUIiMHbl «OCHOBBI MaTeMaTH4yecKOil 0O0paOoTku WHGpOpMaLuu»
ABNISIETCA TOATOTOBKA OakalaBpa K paboTe yduTedaeM B 00IeoOpa30BaTeIbHOW IIKOJIE.
JlucuuiuiiHa TpeHa3HadeHa JaTh OyayIuM YYUTEISIM MPOo(QEeCCHOHATBHYIO (TEOPETHUECKYIO U
NPAaKTUYECKYI0) TOATOTOBKY, CBSI3aHHYIO C  (OPMHMpPOBAHHMEM ONbITa  CHEeUU(PUIECKON
MaTeMaTHYeCKON IEATeTbHOCTH, HANpPaBICHHOM Ha pEIIeHHe HayYHO-HUCCIICAOBATEIECKUX U
HKCHEPUMEHTAIbHBIX 337a4 B MPo(hecCHOHAIbHON cdepe.

3agaveil OCBOGHUS AWUCIUIUIMHBI SBJSIETCS 3HAKOMCTBO C THUIUYHBIMH METOJaMH U
npUeMaMH  CTPYKTYPUPOBAaHUS M  CTAaTUCTMYECKOW OOpabOTKM  JIaHHBIX, 3JIEMEHTaMHU
MaTEeMaTHIECKOTO MOJCITUPOBAHUS SIBJICHUH M MPOIIECCOB; Pa3BUTHE TPEICTABICHUH O CYIIHOCTH
MaTeMaTHYeCKOr0 MeToJia MO3HAHMS JAECHCTBUTEIBHOCTH M BO3MOXKHOCTSAX €ro NPUMEHEHUS B
€CTeCTBEHHBIX M TyYMaHUTAPHBIX HayKax, B IICHUXOJIOTO-TIEAArOTHYECKUX HCCIECIOBAHUSX, B
OpraHU3allMOHHO-yIPaBJIeHYECKOH cdepe U ApYrux o0JacTsIX AeATeIbHOCTH; (GOPMUPOBAHHE Y
CTY/ZICHTOB HAyYHOTO CTWJIS MBIIUICHHS, Oa30BBIX HAaBBIKOB aHATUTHYECKOW ESTEIHHOCTH,
JIOTHYECKUX W KOMOMHATOPHBIX CHOCOOHOCTEH; (opMHpOBaHHWE M Ppa3BUTHE KOMIIETCHLUH
Oyaymiero yd4wTess, CBS3aHHBIX C TPHUMEHEHHEM MaTeMaTHUYECKUX METOAO0B 00paboTKH
uHpopManuu B NpoPecCHOHATBHOM, B TOM YHCIIE UCCIEI0BATEIbCKON AEATEIbHOCTH.

B pesynmbrate OCBOGHHS TMporpaMMbl OakanaBpuaTra OOYYAIOUIMICS TOJDKEH OBJIANETh
CIIEAYIOIIMMHU pe3yJibTaTaMi O0y4eHUs: Mo JuciuIiimHe «OCHOBBI MaTeMaTH4ecKoi 0O0paboTKH
nHpopManuny (B TabIUIIE MPEICTABIECHO COOTHECEHHE 00Pa30BaTEIbHBIX PE3yJIbTaTOB O0YUCHUS
M0 AUCIMIUIMHE C MHUKATOPAMH JTOCTHKEHHS KOMITETEHIIHIN):



Kommerenmnus u
WHJIUKATOPHI €
JOCTUKEHUS B

O06pa3oBarenbHble Pe3yabTaThl AUCIUIIINHBI

(aTansl GopMUpPOBAHUS TUCIUTUINHBI)

3HaeT ymeeT BJIAJICET
JUCIUATIIINHE
YK-1. CnocobeH 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 OTIPENICTIATh 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 AJst
WCCIIEJOBAHMUS
nH(popManuy Ha
(bopMaTbHOM SI3bIKE
MaTeMaTHKU
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BO3MOYXHOCTH
MIPUMEHECHHUS
MaTeMaTHIEeCKHX
MOJENen s
WCCIICIOBAHUS
JIETePMUHUPOBAHHBIX
MIPOTIECCOB (SIBJIICHHI)
Ha (popManbHOM
SI3BIKE MaTEMaTHKH

nH(popMaluu Ha
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UCTIOJTb30BaTh
BO3MOKHOCTH
IPUMEHEHHS
MaTeMaTHYECKUX
CTPYKTYp AJIst
UCCIIEIOBaHUS
uHpopMalUU Ha
(hopMabHOM 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 (hopMaTBLHOM
SI3BIKE MAaTEMAaTUKH

OP-10. Ymeer
OTpENIEIATh U
UCIIOJIb30BATh
BO3MO>KHOCTH
MIPUMEHEHUS
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MOJEIEN IS
HccIe0BaHus
CTOXACTHUYECKUX
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Ha (OpPMaAITBHOM
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2. O0beM IMCUMIJIMHBI B 32aYeTHBIX €IUHULAX € YKa3aHHeM KOJU4YeCTBa aKaJAeMHYeCKHX
YacoB, BbIIEJIEHHBIX HA KOHTAKTHYI0 PadoTy o0ydamommxcs ¢ npemnogaBaresieM (1o
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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 oO0BEKTa TOYKOW Ha YHCIOBON MPSIMOMH,
HECKOJIbKUMH YHUCJIOBBIMH IapamMeTpaMu (TOUYKOW B MHOTOMEPHOM IPOCTPAHCTBE, BEKTOPOM).
Marpuiipl 1 Bektopsl. Cructembl KoopauHaT. COBOKYITHOCTH O0BEKTOB (MHOXKECTBA), CIIOCOOBI UX
3aJlaHus U BUJBL; YCTOE ¥ YHUBEPCAIbHOE MHOXeCTBO. 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, U3MEepeHHue MHOKecTB. [loHsATHE O pa3MEepHOCTH MaTeMaTH4eCKOIro
00BEKTa M MPOCTPAHCTBA OOBEKTOB. MeTpHKa Kak (PYHKIHS, PACCTOSIHHEC MEXTY OOBEKTaMH.
[ToHsiTHE O METPUYECKUX MPOCTPAHCTBAX

JleTepMUHUPOBaHHbIC MaTEMATUYECKHUE MOJIEIN

Onucanue oObBeKkTa (Tmpoliecca) ¢ MOMOMIBI0 YUCIOBOM TmocienoBaTenbHOCTH. [Ipumep
JUCKPETHOM Mojenu (Hampumep, 3ajada O Ppa3MHOXKEHMM KpOJMKOB, NpPUBOAALIAs K
nocnenoBarenbHocTH @rboHauun). CriocoObl 3a1aHUs YUCIIOBOM MocieoBaTebHOCTH. CBOHCTBA
IIPOLIECCOB U CBOMCTBA YHCIOBBIX IOCIEI0OBATEIbHOCTEH (MOHOTOHHOCTh, OTPAaHUYEHHOCTD,
OUKIMYHOCTR).  Ommcanne oOBekTa (Tporecca) ¢ TMOMOIIbI0 4YMCIOBOW (yHKumu. Ilpumep
HEeNpepbIBHON MoAenH (HampuMmep, 3ajaya O IJIOLIaJu KpyroBoro cekropa). CrocoOsl 3ai1aHus
yucaoBo QyHkuuu. CBoMCTBa MPOIECCOB U CBOWCTBA YHUCIOBBIX (PYHKIMH (MOHOTOHHOCTH,
OTPaHUYEHHOCTb,  YETHOCTH/HEUETHOCTb,  MEPHUOAMYHOCTH). [loHsATHE O  OGECKOHEYHO
00JIbIINX/0ECKOHEYHO MaJbIX (PYHKIUSAX, O CPAaBHEHUHM CKOPOCTH pocTa (pyHKUMH. JIuHelHbIe U
HeJHMHelHble (DYHKIIMOHATBHBIC 3aBUCHMOCTH (MOJENHN). ANMPOKCHUMAIMS THUCKPETHOTO Habopa
JaHHBIX HemnpepbiBHOW ¢yHKIued. IlpuMep oNTHUMHM3AIMOHHOM Mozenu (Hampumep, METOJ
HaMMEHBUIMX KBaJIpaTOB U €ro MpUMEHEHHE K 3ajjaue 00 anmnpoKCUMaIUK JIMHEHHON (QyHKIMeN).
WNness maTemMaTHMuecKoro MOJEIUPOBAHUS W €ro Leau (JAEeCKpUIITUBHBIE, ONTHMHU3ALMOHHBIE,
yIIpaBJIeHYE€CKHE MOJIENN ). DTambl HOCTPOCHUS U UCCIIEOBAHUS MaTeMaTHUECKOW MoJien (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 HacTyIUleHHsd. JIMCKpeTHble M KOHTHUHYaJIbHBIE IIPOCTPAHCTBA
ANIEMEHTAPHBIX COOBITHI. MaTeMaTndeckass MOJENb CIyYailHbIX COOBITHH ¢ KOHEYHBbIM /
O0ECKOHEUHBIM YMCJIOM DPABHOBO3MOXHBIX HCXOJ0B (KOMOMHATOpHOE / T'eOMETpHUYECKOe
ornpezeneHue BepoSITHOCTH). OIeHKa BEPOSITHOCTH COOBITHSI MO €ro 4acTOTe B AKCIEPUMEHTE
(craTHcTHYECKOE OmpeseNieHHe BepOosATHOCTH). MojenupoBaHue IUCKPETHBIX —CIIy4aiHBIX
BennuuH. [loHsATHE O 3akoHE pacnpeneneHusi BEPOSATHOCTEHM W YHUCIOBBIX XapaKTEPUCTHKAX
JUCKPETHON CIIy4allHOM BEJIMYMHBI. MOJIEIUPOBAHUE HENPEPBIBHBIX CIIyYalHBIX BEJIMYUH.
[lonsaTe o MIOTHOCTH pacupenesneHdsl BEpPOSITHOCTEM M YHMCIIOBBIX XapaKTEPHCTHKAX
HEINIPEPBIBHOW CIydyallHOM BeaW4MHBL. [IpuMepsl pacnpenenceHuil HEIpEephIBHBIX CIy4alHBIX
BEIMYMH (paBHOMEPHOE paclpeseleHue, HOPMAJIbHOE paclpe/ielieHue, pacupeieieHue «XHU-
KBazpary, pacnpeneneaue CTbrofieHTa, pacnpeneincue duiiepa).




Pa3nen 2. MaremaTnueckasi 00pa6oTka uHpopManuu

BEI100pOYHBII METO M CTATUCTHYCCKOE OILICHUBAHHUE

3ajaun MaTeMaTUYeCKOW CTaTUCTUKH, CBSI3b U Pa3jIM4Ke ¢ Teopuei BeposiTHocTed. O0mume
CBelIcHHST O BBIOOpOYHOM MeTone. CTaTHCTHYECKHE JAaHHBIE: TeHepallbHas COBOKYITHOCTh M
BBIOOpKA, 3aBUCUMBIC U HE3aBHCHUMbIC BHIOOPKH; IepBUYHAs 00pabOTKa JTaHHBIX (paH)KUPOBAHUE,
IPYIIIUPOBKA, TOCTPOCHUE BAPHAIIMOHHOTO psifa). JIMCKpeTHbIE U MHTEPBaJIbHbIC BapUAIIMOHHbBIC
pAnbl, MEPEeXOoJl OT HHTEPBAIBHOTO psiga K IUCKPETHOMY. ['eoMeTpuyeckoe NpeAcTaBICHUE
CTATUCTUYECKUX JAHHBIX: IOJIUTOH, THUCTOTPAMMa, JICTIECTKOBBIE W KpPYTrOBBIE JIHarpamMMbl;
BO3MOYKHOCTH mpuMeHeHus: Excel mms Busyamusanuu ngaHHbix. IlepBUdHBIE ONMCATEIbHBIC
CTATUCTUKU: MEPHI MOJIOKEHUSI (MEphl EHTPAIbHOW TEHACHIIMM W KBAHTWIIW PACIIPEICIICHUS) U
Mephl U3MEHUMBOCTU. Y CpeIHEHUE MAaHHBIX (CpeaHss BHIOOpOYHAs, MOJa U MeIHaHa BHIOOPKH).
KBantunu pacnpenenenus (IpoOLEHTHWIN, KBapTHIN). Mepbl pa3dpoca gaHHBIX (pa3Max BBHIOOPKH,
JMCIIEPCHS U CPEeIHEe KBaApaTHUHOE OTKIOHEHHE, aCHMMETPHSL, dKcIecc). Maest cTaTHCTHYECKOTro
olleHUBaHUs. TOUYHOCTh M HAJIEKHOCTH OLEHKH. TOYEUHbIE U MHTEPBAJIbHBIC OIEHKH [MapaMeTPOB
pacnipenenenus. BpiOopouHas cpenHsss W BBIOOpOYHAs JTUCIIEPCHS KaK TOYEYHBIC 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 wHIKana). ['Mmore3sl HayyHble W cTatuctuyeckue. Wnes mpoBepku
CTaTUCTUYECKOM TMIIOTE3bl. Y POBEHb CTATUCTUYECKON 3HAYMMOCTH. CTaTUCTUYECKUN KPUTEPUI U
yucio creneHeil cBoOonpl. IIpoBepka rumoTe3 C MOMOLIBIO CTaTUCTUYECKUX KPUTEPHUEB.
CratucTuyeckoe pelleHHe M BEeposSTHOCTh OIMOKM. HampaBnenHble M HEHampaBJEHHbIE
anprepHatuBbl. CojeprkaTellbHas MHTEpHpeTanusi craTUcTHYeckoro pemeHus. [lonstue o
[apaMeTPUYECKUX U HEMapaMeTpUUYECKUX KpuTepusx. lIpumepbl mapaMeTpud4ecKux KpUTEPUEB
pa3Inuuii: CPaBHEHHME CPEIHHUX 3HAYECHHMM ABYX I€HEPAIbHBIX COBOKYIHOCTEW IPU M3BECTHBIX U
HEM3BECTHBIX, HO paBHBIX JTUCHEpCHsX (He3aBHCHMBIe BbIOOpKH). [IpumMep HemapaMmeTpudyeckoro
KpUTEpHUsI COTIacusl pacipenenennil («xu-kBaapar» kpurepuit [lupcona).

Koppensanus u perpeccusi BENM4UH

Bunsl cBszeit Mexnay BenuunHamu. [loHsTHE O (QYHKUMOHAIBHOHM, CTAaTUCTUYECKOH |
KOPPEJSIMOHHON 3aBUCUMOCTH. 3aJaud KOppessalHOHHOro aHanusza. KoppensuuoHHast CBS3b
MEXIy BeTHYMHAMU U €€ ToKa3aTenu (Ccuja, HampaBieHue, Ha&KHOCTh); BUIBI CBSI3U (JTMHEHHAS
/ HeNWHEeWHasl, TOJoXUTeIbHas / oTpunaTenbHas). Koagduiuent koppensiun Kak MmokKazareib
TECHOTBHI U HalpaBJIeHUs CBA3H, ero cBoiictBa. Koadduuument panrosoit koppensaiuu Crnupmena /
Kennanna, koaddumuent xoppensuuu [lupcona. 3agaun perpecCHOHHOTO aHaln3a. Y CIOBHBIC
cpeaHue U BbIOOpOUHOE ypaBHeHHE perpeccuu. IlocTpoeHue 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, OCYHIECTBIAEMYHO 0e3  IpsMOiM  IOMOIIM  IpernojaBaTelis.
CamocrodrenbHas paboTa CTYAEHTOB SIBJISIETCS COCTAaBHOM 4acThi0 yueOHOH paboThl U UMeEeT
LENBI0 3aKpeIUIeHnEe U YriyOJeHre MOJYyYeHHbIX 3HAHUN M HaBBIKOB, IMOUCK M HpUOOpETEHHE
HOBBIX 3HAHHM, a TaK)Ke BBIIIOJHEHHE YUeOHBIX 3aJaHHM, MOArOTOBKY K IPEACTOSIIIUM 3aHATUAM
u 3kx3ameHy. OHa ImpeaycMaTpuBaeT, Kak IpaBuilo, pa3paboTKy pedepaToB, HalMCaHUE JOKIA/0B,
BBINOJIHEHUE TBOPYECKUX, MHAMBUIYAIbHBIX 33JaHUN B COOTBETCTBUU C y4eOHOI Iporpammoi
(TeMaTU4eCKUM IUIAHOM HU3Y4YEHMs] AMCLMILIMHBI). Tema JUisl TaKOro BBICTYIJIEHUS MOXET OBITh
IIpe/UIoKEeHa IMpernoAaBareaeM Win u30paHa caMHUM CTYJIEHTOM, HO MaTepHuall BBICTYIUICHUS HE
JOJDKEH — AyOnmupoBaTh  JIGKUMOHHBIM — Marepuan. PedepartuBHBIE — MaTepuanm — CIIy)KUT
JIONOJTHUTENbHON HHpOpManuel ans paboTel Ha MpakTHUECKUX 3aHATUsAX. OCHOBHas Ieib
JAHHOT'O BHJia pabOThl COCTOUT B OOYYEHHM CTYAEHTOB METO/JAaM CaMOCTOSATEIbHOW paboThl C
y4eOHbIM MatepuajioM. [l HOJHOTHI YCBOEGHUSI TE€M, BBIHECEHHBIX B IPAKTUYECKUE 3aHATHS,
TpeOyercss paboTa c mnepBoMcTOYHHKaMH. Kypc mpemycMaTpuBaeT CaMOCTOSATENIBHYIO DPaboTy
CTYIGHTOB €O cCIelHanbHOU jaureparypoil. CienyeT OTMETHUTh, YTO CaMOCTOsATENbHas padboTa
CTYJEHTOB pe3yJIbTaTUBHA JIMILb TOTJa, KOTJa OHA BBIMOIHIETCS CUCTEMAaTHYECKH, IIJITAHOMEPHO U
LIE€JICHAIIPABJICHHO.

3amanust U1 CaMOCTOATENBHOM pabOThl MPEAYyCMATPUBAIOT HCIIOIB30BaHUE HEOOXOMMBIX
TEPMUHOB U MOHATUH MO npobiemaruke Kypca. OHU HalleIUBAIOT HAa MPAKTUYECKYK paboTy MO0
IPUMEHEHHIO M3Y4aeMOro Marepuaia, MOMCK OMOIMorpaduueckoro Marepuana U 3JIeKTPOHHBIX
MCTOYHHUKOB MH(OpMAIMY, WITIOCTPATUBHBIX MaTepHalIOB. 3a/1aHUs [0 CaMOCTOSITEIbHON paboTe
JAI0TCA 0 TEMaM, KOTOpPbIe TPEOYIOT TOMOIHUTEIBHON 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 pPabOT MO AUCHUIUIMHE. AYIUTOpHAas caMOCTOsATElbHass paboTa
obecrieyeHa 6a30i TECTOBBIX MaTEPHAJIOB 10 pa3zesaM JUCLUILIUHBI.

BueayautopHas camocTosiTenbHast padoTa OCYIIECTBIAETCA B (pOpME MOJATOTOBKU K YCTHBIM
BBICTYIJICHUSIM (KOMMEHTHPOBAaHHUE PEIICHUs 3a]a4 JOMAIIHUX 3a/1aHuil, UTOrOBON KOHTPOJIbHOMN
paboThl, TBOPUECKOIO 3aJaHUs; JOKJIAAbl 110 TeMaM MHAMBHAYAJIbHBIX M I'PYMNIOBBIX MPOEKTOB,

pedeparos).
Ipumeproe codeprcanue umozo6oii KOHMpPoOILHOU PAdOmMbl

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) OTHOILIEHHEM 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) OTPaHUYEHHOM; 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 rpadguxkoM. HalTh KoIMuYecTBO LENbIX 3HAUYEHUH aprymeHTra, B
KOTOPBIX IPOU3BOAHAS PYHKLIHUU MOJIOKUTEIbHA.

BeposiTHOCTh yKa3aHHOTO COOBITHS paBHA ... (MCHOJB3YETCS KOMOMHATOPHBIA JIMOO
reOMETPUUYECKUN MOJIX0/] K BEIYMCICHUIO BEPOSITHOCTH).

JlMcKkpeTHas ciydaiiHas BEJIMYMHA 33JaHa 3aKOHOM paclpeneleHuss / HempepbIBHAs
cllydaiiHas BeJIMYMHA 3aJlaHa IUIOTHOCTBbIO pacnpeaeneHus (rpadudecku). Haiitu
BEPOATHOCTb TOrO, YTO JaHHAas BEJIMYMHA IPUHUMAET 3HAUYEHUE, IpPUHAJUIEXkKAIEe
YKa3aHHOMY IIPOMEXKYTKY.

Xox  mpomecca ...  ONWCHIBAaeTCS  33JaHHOM  SBHO  WJIM  PEKYpPpPEHTHO
MIOCJIEI0BATEIIbHOCTRI0 3HAYEHHWI BEJIMYMHBI ... B COOTBETCTBYIOLIME MOMEHTHI
BpeMeHH 00 3aJlaHHOM SIBHO (YHKIMEH BpeMeHH. HailTu 3HaYeHHEe 3TOW BEIMYUHBI B
3aJlaHHBIi MOMEHT BPEMEHHU; HauOOJIblllee BO3MOXKHOE 3HAUYEHHUE STOW BEJMYHHBI,
HauMEHbBIIIEE BO3MOXKHOE 3HAUEHHWE JTOM BEJIIMYMHBI; IPENEIbHOE 3HAYEHHUE HTOU
BEJIMYMHBI B OTHAJCHHOM Oyayiiem, eciu OHO cymiectByeT. OxapakTepus3oBaTh
MOBEJICHUE BEIMYMHBI B TEPMUHAX BO3pacTaHus/yObIBaHHs, OrPAaHHMYCHHOCTH,
NEPUOAMYHOCTH/IIUKIUNIHOCTH U T.I1.

Benuuuna ... 3amaHa pe3yiabTaTaMM HECKOJIBKMX u3MepeHuil. IlpenctaBuTh NaHHYIO
BBIOOPKY 3HAUEHMI CIydyallHOW BEJMYMHBI B BUJE BapualMOHHOTrO psga. [loctpouth
IIOJINTOH, TUCTOrpaMMy, HalTU MOJY, MEIuaHy BBIOOPKH, CPEIHIOI0 BBIOOPOUHYIO U
CpellHEee KBaJIpaTUYHOE OTKJIOHEHHE, OLICHUTh MAaT€MaTUYeCKOE OXKUIAHUE CIy4alHOU
BenuuuHbl. [IpaBmononobHa nu rumore3a (CyAs MO MOJUTOHY, THCTOTPAMME), YTO
reHepalibHasi COBOKYIIHOCTh pachpejereHa paBHOMEPHO? HOPMalbHO? IIPOBEPUTH
HanboJIee MpaBIONOA00HYIO TUIIOTE3Y MPH 3aJaHHOM YPOBHE HAJIS)KHOCTH.

B xope skcnepumeHTa B OCHOBHOM M KOHTPOJIBHOW TpyNIE MOJIy4eHbl 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 3HAYEHMH 3THUX IapaMeTpoB, ONepaluy,
OIpeJieJIeHHbIE Ha 3TUX MHOXECTBAX U CYLIECTBEHHBIE s 3aJaHusl o0bekTa. Onucarhb
CYLIECTBEHHbIE  CBOMCTBA OOBEKTa C MOMOIIbIO  OTHOLIEHHH  (TMIOCTPOUTH
MaTeMaTHYecKyto Mozens). [locTaBuTh 3amaudy, OTHOCSIIYIOCA 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
KBaJpPaTUYHOMY 3aKOHY? MO HKCHOHEHIMATbHOMY 3aKOHY? MO JOrapu(pMHUECKOMY
3akony? IlpennoxkuTh WHOW TUN (PYHKUMOHAIBHON 3aBUCHMOCTH, ONMHCHIBAIOIIEH
u3MeHeHHe Benu4uHbl. CKOJBKO MapaMeTpoB B BBIOpaHHOM 3akoHE? MOXKHO JM Kak-
00 OLIEHNUTH BEPOATHBIE 3HAUEHUS ITUX MapaMeTPOB, UCXOMAS U3 TaHHBIX?

Ilpumepnutii nepeuens mem peghpepamos

CpaBHeHHE pa3TUYHbIX KPUTEPHUEB MPOBEPKH CTATUCTHUECKUX TUIIOTES.

ITocTaHoBKa 3a1a4u TUCIIEPCUOHHOTO aHAIN3a U OCHOBHBIE MOJXO/bI K €€ PELICHHUIO.
ITocTraHoBKa 3aaun (JaKTOPHOI'O AHAIM3a U OCHOBHBIE MOJXOBI K €€ PELICHHUIO.
ITocTaHoBKa 3a/1a4M KJIACTEPHOIO aHAJIN3a U OCHOBHBIE MOAXOBI K €€ PELICHHUIO.



5. IlpuMeHeHHE KOMIIBIOTEPHBIX CPel Ul CTATUCTHYECKONH 00paOOTKU JaHHBIX.
Ilpumepnulii nepeuens mem uHOUGUOYANbHBIX / 2DYNNOBHIX NPOEKNIO6

Maremarnueckast MOJEIb CPAaBHEHUs CPEAHUX 3HAYECHUM IBYX COBOKYITHOCTEH.
MaremMaTrueckasi MOAEIb UCKIIIOUEHUS IPYOBIX OIINOOK HAOIOACHUH.
MaremMarnueckast MOJEIb CPABHEHUS JTOJIEH IIPU3HAKA B IBYX COBOKYITHOCTSX.
MaremaTtuueckas MOZEIb CPABHEHUS JUCIIEPCUI IBYX COBOKYITHOCTEH.
Maremarnueckass MOJEIb OLEHKM 4YMCIIOBBIX 3HAYCHUM IIapaMETPOB pacCHpeicIICHUs
(MaTeMaTU4ecKOro OXHJIaHHUs paclpeieeHus).

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

7. MaremaTnueckas MOJEb UCCIIEJOBAHMSI 3aKOHA paclpeesICHUs IPU3HAaKa.

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

9. MaremaTnueckasi MOJICTb OIICHKH KOPPEISILIMOHHON CBS3U MEXIY BEIMIMHAMHU.

10. Maremaruyeckast MOJIeNb 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 OICHOYHbIC mMaTrepuajabl  AJA 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 3HaHUM, YMEHMH, HaBBIKOB U
JIMYHOCTHBIX KauyeCTB, KOTOPbIE MO3BOJIAT BBIMTYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha PHIHKE
TPYZAa U YCHEIHO NPOPECCUOHATBHO PEAIN30BbIBATHCS.

B mporecce ornenkun 6akagaBpoB HEOOXOIUMO HCHOJB3YIOTCSA KaK TPAJAMLIMOHHBIE, TaK U
WHHOBAIIMOHHBIE THUIIbI, BUABI M (GOpMbl KOHTpoJsA. Ilpu 3TOM NOCTENEHHO TpaJULMOHHbBIE
CPEICTBA COBEPIUEHCTBYIOTCS B pPYCJIE€ KOMIIETEHTHOCTHOTO IIOAXOJA, 4 HWHHOBALMOHHBIC
CpeZICTBA aIallTUPOBAHBI ISl IOBCEMECTHOIO PUMEHEHHUSI B POCCUMCKON BY30BCKOM MPAKTHUKE.

Ileq» mpoBegeHHsi aTTeCTAlMM — IPOBEpPKa OCBOEHHMs 00pa30BaTENbHOM MpPOrpamMMbl
JTUCHUIUTMHBI-IIPAKTUKYyMa yepe3 chopMHpOBaHHOCTh 00pa30BaTENbHbIX PE3YyIbTATOB.

IIpoMe:xxyTOYHAS aTTECTALMA OCYLIECTBIISAETCSA B KOHIE CEMECTPA U 3aBEpLIACT U3yUYEHUE
JTUCHUIUIMHBL, TTIOMOTaeT OLEHUTh KPYIHbIE COBOKYIHOCTH 3HAHUN U yMeHU#, (GopMHUpOBaHUE
OINPEEICHHBIX KOMIIETCHIIUM.

OueHOYHBIMM ~ CPEICTBAMM  TEKYLIETO  OLIEHWBAHMUS  SIBIISAIOTCA: 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 JAJs  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 ISl HCCIEeIOBaHUSA
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 IPOILIECCOB (SIBIEHMI) 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 HPHUMEHEHHMsS MaTeMaTHYeCKUX
MOJIENIel TSI MCCIIEOBAaHUS CTOXACTHUYECKUX
npoIeccoB (sIBIeHUI) Ha (QOpMarIbHOM s3bIKE
MaTeMaTHKH

Mamepuanst, ucnovb3yemoie 011 meKyuie20 KOHMpPONsA yCneeaemocmu
o0yuarwuxca no OucyunIune

OnucaHue OIEHOYHBIX CPEACTB W HEOOXOAUMOro 000pyAoBaHHS (JAEMOHCTPALMOHHOIO
Marepuanga), a TaK € MpOoLUeAypbl M KpPUTEPUM OLIEHUBAHMUS WHAMKATOPOB JOCTUKECHMS
KOMITETEHIIMI Ha pa3InYHbIX dTanax ux (OopMUPOBaHHUS B MPOIECCE OCBOEHUSI 00pa30BaTeIbHOM
[IporpaMMBl IpeacTaBiieHbl B GDOHIE OLEHOYHBIX CPEACTB IS TEKYILEro KOHTPOJIS yCIIEBAEMOCTH
U TPOMEXKYTOYHOM arrecTaluu Mo AucuuiuiiHe «OCHOBBI MaTeMaTHuecKod oO0paboTKu

uHbOpMAIUN».

Mamepuanst, ucnov3yemovle 011 RPOMENHCYMOYHO20 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'OMEpPHOE MPOCTPaHCTBO. J[nMHa, ruomans U 00bEM Kak Mepa
MHO>K€CTBa. PaccTosiHne MEXly 3JIEMEHTAMHU MHO>KECTBA.

OTHOLIEHNE BKIIIOYEHUSI MHOXKECTB U €ro CBOMCTBA. OTHOLIEHUS 3KBUBAJICHTHOCTH U
knaccuukanus. [lpumepsl OTHOIIEHWIE SKBHBaJIeHTHOCTH. OTHOLICHHUS TOPSIKA.
[Ipumepbl OTHOLIEHUI MTOPSIKA.

OyHKIMOHANTBHAS 3aBUCUMOCTD, 00Iee noHaTre (GyHKIMU. OOIacTh onpeaencHus 1
MHOecTBO 3HaueHui QyHkiuu. Komnoszunus ¢pynkuuit. Bzaumuo o6patHsie pyHKIUY.
[Ipumepsr.

Maremarnueckoe MOJIETTUPOBaHUE ABJICHUS (mporuecca) c IIOMOUIBIO
MOCTIeIOBATENBHOCTH, (DYHKIMHU. DTaIbl MOCTpOeHHsI Mojenu. [loHaTne o AUCKPETHBIX
U HENPEPBIBHBIX MOAEAX. ONTUMU3aLMOHHBIE MOJEIIH.

UYucnoBele (YHKIMM OJHOW JCUCTBUTEIHHON IEPEMEHHOW KaK MaTeMaTH4eCcKHe
MoJiesId  SIBIeHUM (mporeccoB). MOHOTOHHBIE, OIpaHUYEHHbIE, YETHbIE/HEUYETHBIE,
nepuoandeckue GyHKIuu.

YucnoBble  NOCIEIOBATENBHOCTH  KaK  (DYHKIMM  HATypalbHOH  IE€pEeMEHHOM.
MOHOTOHHBIE, OTPAaHUYEHHBIE, HIUKINYECKUE T10CIIE0BATEIbHOCTH.

Apudmernueckas mporpeccust U JUHeNHHas (YHKLUSA, FeéOMeTpUYecKas Iporpeccus u
nokKasareiabHasi (YHKIUS: COIOCTaBICHHE JAMCKPETHOM U HENpephlBHOM MOJAEIU
3aBHCUMOCTH BEJTMYUH (CBOMCTBA, TpaduKH).

CrnyyaitHble COOBITHSI, KOMOMHATOPHOE OIpEIEICHHE BEPOSTHOCTU, T'€OMETPUUYECKOE
olpezesieHue BEpOosSTHOCTHU. [IoHATHE O CTOXAaCTUUYECKUX MAaTEMATUYECKUX MOACIIAX.
JluckpeTHble ciydaliHble BEIMYMHBI, 3aKOH paclpeneieHus. MareMmaTuieckoe
OKUJAHWE U JUCHEpCUs JUCKPETHOM cilydaiiHOM BennuuHbl. IloHATHE 0 mapamerpax
pacpeneneHus.

HenpepeiBHblE CilydaliHbIE BEJIMYMHBI, IUIOTHOCTH paclpeneicHus. MaTemaThueckoe
OKHMJIaHHE WU JTUCIIEPCUsl HENPEPBIBHOW ClydallHOM BenuuuHbl. [loHATHE O mapameTpax
pacnpeneneHus. PaBHOMepHOe pacnpelelieHne, HOPMAIBHOE pACHpENEICHUE Kak
CTaHapT.



Paznen 2. MaTtemaTnueckasi 00padoTka nHpopmMaumnu

12.

13.

14.

15.

16.

17.

18.

19.

20.

O6mume cBenaeHUs O BBIOOPOYHOM MeToje. | eHepanbHas COBOKYITHOCTh W BBIOOpKA,

nepBuYHas 00pabOTKa JaHHbIX. BapuanumoHHble psAAbl W HUX  TpaduuecKoe
npeacTaBieHNe (ITOJIUTOH, THCTOTPaMMa).
[lepBuyHble oOmMMCaTEeNbHBIE CTATUCTUKHU: MEphl MOJOXEeHHA (MOjaa, MeHaHa,

BbIOOPOYHOE CpeHee, KBAaHTUIIM) U MEPbl U3MEHUMBOCTH (pa3Max, TUCIEPCHsl, CpellHee
KBaJIpaTUYHOE OTKJIOHEHUE).

OOmue uaen CTaTUCTUYECKOIO OLCHUBAHUS.
ToueuHble U UHTEPBAJIbHBIE OLECHKU. [IpumepsI.
Cpennss BbIOOpOYHasi, MOJA, MEJUAaHAa BBIOOPKM KaK OLEHKH MaTeMaTH4eCcKOro
OKUJAaHUs clTydyailHOW Bean4HuHbl. OLIEHKH TUCIEPCUH CIIy4YailHOM BETMYMHBI.

[Tpunuun npaktuyeckoil yBepeHHOCTH. CTaTUCTUYECKHUE TMIIOTE3bl U OOLIME HAEH UX
npoBepkr. OmuOKu mepBoro U BToporo pona. Crarucruyeckuit kpurepuid. [lonstue o
[IapaMeTPUUECKUX U HEMAPAMETPUUECKUX KPUTEPUSIX.

Cxema MpoBEepKH T'MIIOTE3bl C MPUMEHEHUEM IapaMETPUUECKOr0 KPUTEPUs Pa3IUyui.
Cxema npoBEpKHU TMIOTE3bl C IPUMEHEHUEM HENAapaMeTPUUECKOr0 KPUTEPHUS COIIacus
pacupeneneHuid. [Ipumepst.

Bunsl cBsazeit mexny BenuunHamu. [ToHATHE O (QYHKIMOHANBHOM, CTAaTUCTUYECKON M
KOPPEJAMOHHOM 3aBUCUMOCTH. KoppensnuoHHas CBs3b MEXIy BEIMYMHAMH M €€
IIOKAa3aTeH.

KoadduumeHT koppemsnuu Kak IMoKa3aTellb TECHOThl M HANpPABJICHUS CBSI3U MEXKIY
BEJIMYHMHAMH, €0 cBolcTBa. [IpuMep BrIunCiIeHNUS.

[lonaTe o0 3amadax KOPPEISIUUMOHHOTO M PETPECCHOHHOIO aHainm3a. Merox
HaMMEHBIINX KBAaJPATOB B PELIECHUM 3a1auu perpeccun. IlapHas nuHeliHas perpeccus.

TounocTr W HaAEKHOCTL OILECHKH.

B koHI1e n3yueHust TUCIMITIIMHBI TOIBOASTCS UTOTU pabOThI CTYAEHTOB Ha JIEKIIMOHHBIX U
MPaKTUYECKHUX 3aHATUSAX IIyTEM CYMMUPOBaHUs OaJIJIOB, HAOpPAHHBIX B TEYEHUE CEMECTpa.

KpnTepml OlleHUBAHMA 3HAHMII oﬁyqalonmxca o JTMCIHMIIJIMHE

Dopmuposanue 6a1TbHO-PEUMUH20801 OYEHKU pabombl 00yYaIOuWUxcs

ITocemenue Pabora
ITocemenune .. Hrorosas cymma
o MPaKTUYCCKUX Ha MPaKTHYECKUX 3auér
JIEKIIUHA . OaJUI0B
3aHATUI 3aHATUAX
1x6=6 1x10=10 152 32 200
Kpumepuu oyenusanus pabomsi 006yuarowe2ocs no umozam cemecmpa

Pesynbrar bamer (2 3E)

«HE 3a4TEHO» 0-60 GamtoB

«3a4YTEHO) 61-200 GaytoB

6. MeToanueckue yKazaHus J1JIsi 00yYAWMINXCS M0 OCBOCHH IO U CHUTLINHBI

VYcenemHoe u3ydeHue Kypca TpeOyeT OT 00y4aromuXxcsl TOCEMIEHUS JICKIWA, aKTUBHOU
pabOThl Ha MPAKTUYECKUX 3aHATHUSAX, BBIMOJHEHHS BCEX Y4YEOHBIX 3aJaHUN IperojaBaTels,
O3HAKOMJICHHS C OCHOBHOM Y JIOMOJIHUTEILHON JIUTEPATYPOU.

3anuch JeKnMu — ogHa u3 (OpM aKTHUBHOM CaMOCTOSTENBHOW paboThl 00ydaromuxcs,
TpeOytomiasi HaBbIKOB M YMEHHUS KPaTKO, CXeMAaTUYHO, MTOCIIE0BATEIbHO U JIOTUYHO (PUKCHUPOBATH




OCHOBHBIE TTOJIOKEHUSI, BBIBOJIbI, 000011eHNs, (HOPMYTUPOBKU. B KOHIIE JIEKIIMH MpenogaBareib
ocTaBisieT Bpems (5 MHHYT) JUisi TOro, 4TOOBI OOydYaromuecs HWMEIH BO3MOXKHOCTh 3a/1aTh
YTOUHSIOUIME BONPOCHI IO U3y4yaeMoMy MaTepuany. M3-3a HEJZOCTaTOUYHOrO KOJIMYECTBA
ayJUTOPHBIX YacOB HEKOTOpbIE TEMbl HE YHaeTCs OCBETUTh B IOJHOM OObEeMe, MOITOMY
IpernoAaBaTeib, M0 CBOEMY YCMOTPEHHIO, HEKOTOpPBIE BONPOCHI BBIHOCHUT Ha CaMOCTOSITEIBHYIO
paboTy CTYIEHTOB, pEeKOMEHAYS Ty WM UHYIO JuTepatypy. Kpome sToro, sl Jydiiero OCBOCHUs
MaTepualia M CUCTEMAaTH3allMd 3HAHWK 10 AMCIMIUIMHE, HEOOXOJMMO IOCTOSIHHO pa30oupaTrh
MaTepHalibl JIGKLUH 110 KOHCIIEKTaM U y4eOHBIM IocoOusiM. B ciiyyae HeoOxomumMocT o0paiarses K
IIPEI0JIaBATENIO 3a KOHCYJIbTalUEH.

IloaroroBka K NpaKTU4YeCKUM 3aHATUIM.

[Ipy MOArOTOBKE K NPAKTUYECKUM 3aHATHAM CTYICHT JOJDKEH H3YYHUTh TEOPETUUECKHN
MaTepuall 1o TeMe 3aHATHUS (HUCHOJb30BaTh KOHCIEKT JIEKLHUI, M3y4UTh OCHOBHYIO JIUTEPATYpY,
O3HAKOMUTHCS C JIOMOJTHUTENHLHOM JINTEPATYPO, TPU HEOOXOIMMOCTH JOMOJIHUTH KOHCIICKT, J1eNIas
B HEM COOTBETCTBYIOIIME 3allUCH U3 pa3IMYHbIX HCTOYHUKOB). B ciyuae 3aTpynHeHWHiA,
BO3HMKAIOMIMX TP OCBOCHWH TEOPETHYECKOTO0 Marepualia, CTYICHTY CIIeAyeT oOpamarbcs 3a
KOHCYIIbTallue K mpernojaBarento. Mas Ha KOHCYNIbTalMio, HEOOXOJUMO XOPOIIO MpPOAyMaTh
BOIIPOCHI, KOTOPBIE TPEOYIOT pa3bsICHEHUSI.

B Hauane npakTU4ecKkoro 3aHsATHs IpenojaBareiib 3HAKOMUT CTYACHTOB C TEMOM, OraiiaeT
IUIaH TIPOBENICHUS 3aHATHS, BBIIACT 3aJaHus. B TeueHHWe OTBEJCHHOrO BPEMEHHU Ha BBIOJHEHHE
paboThI CTYJICHT MOXKET OOpaTUTHCS K MPENoJaBaTeio 3a KOHCYIbTAlMEH UM pa3bsCHEHUsIMU. B
KOHIIE 3aHSATHS IIPOBOJUTCSI IIPUEM BBIITOJTHEHHBIX 3aJaHUH, COOECEJOBAaHNE CO CTYJICHTOM.

Pe3ynbTarhl BHINONIHEHHS MPAKTUYECKUX 3[aHUN OIIEHHWBAIOTCS B OaiaX, B COOTBETCTBHU C
OaITbHO-PEUTUHTOBOI CHCTEMOM YHUBEPCUTETA.

Ili1aHbI IPAKTHYECKUX 3AHATHH

Bauamue 1. Hccneoosanue muodicecms u OmMHOUICHUL
Matepuan 11t OCBOSHHUS
1. Buabl MHOXKECTB.
2. Omepanuu HaJ MHOXKECTBA U UX rpaduueckas WTIOCTpaIlus.
3. UwmcrnoBele MHOXXECTBA M YHCJIOBBIC TPOMEKYTKU: aHATUTHUECKOE M TpaduiecKoe
Mpe/ICTaBJICHHE, U3MEPEHHE.
4. MHOXecTBa Ha KOOPAWHATHOM IUIOCKOCTH: AaHAJIUTHYECKOE U  TpaduiecKkoe
Mpe/ICTaBJICHHE, U3MEPEHHE.
5. bunHapHbIe OTHOLIEHUS U UX CBOWCTBA.
6. OtobpakeHHsI MHOXKECTB U MX BUIBI.

3anamue 2. Ilocmpoenue OemepMUHUPOBAHHBIX MAMEMAMUYECKUX Mooenell 3a8UcCUMocmert
BenUYUH
Marepuan /11 OCBOCHHS
1. Buager mMarematmdeckux — Mojened.  OTambl  TOCTPOEHWUS U HCCIEIOBAHUS
MaTeMaTU4eCKOU MOJIENH.
2. UwmcnoBsle  TIOCICNOBATEIPHOCTH KAk  JWCKPETHBIC  JIECKPUNTHBHBIC  MOJICITH
JETEPMUHUPOBAHHBIX MTPOLIECCOB.
3. UwmcnoBsle (GyHKITUN KaK HEMPEPHIBHBIC TECKPUITHBHBIC MOJCITH JETCPMUHUPOBAHHBIX
IPOLIECCOB.
CBoiicTBa mocne0BaTeIbHOCTEH U (DYHKINI KaK XapaKTePUCTUKH MPOIIECCOB.
OnHonapaMeTpuyecKue ONTUMU3ZAIMOHHBIE MaTEMAaTUYECKUE MOJIEIH MOCTPOCHHBIE Ha
OCHOBE (PYHKITUH U UCCIIeNyeMbIE cpeacTBaMu U PepeHITHATHPHOTO HCUUCTICHUS.

ok~



3auamue 3. [locmpoenue cmoxacmuieckux Mamemamuieckux mooenel 3a8ucumocmett 8eIuduH
Matepuai a1t OCBOSHUS

1.

ok wn

BeposiTHOCTh  cryyaifHOTO COOBITHS Kak Mepa BO3MOXHOCTH €ro HAacCTYIUICHUS.
PaznuuHble OAX0/Ibl K ONPEIEIEHUI0 BEPOSITHOCTH CIIy4aitHOIO COOBITHSL.

Cxema KOHEUHOTr0 YMClla PaBHOBO3MOXHBIX UCXOJI0B.

Cxema GeCKOHEUHOr0 yKciia paBHOBO3MOXKHBIX HCXOO0B.

MogenupoBaHue JUCKPETHBIX CIIy4alHbIX BEJIMYHH.

MonenupoBaHue paBHOMEPHBIX HENPEPBIBHBIX CIIy4alHbIX BEJIUYHH.

HccnenoBanne HENPEepPhIBHBIX CIyYalHBIX BEJIMYMH HAa OCHOBE TI'padHuuecKoro
IIPEJICTaBICHUS INIOTHOCTH BEPOSITHOCTH.

3anamue 4. Ilepsuunas oopabomka cmamucmuieckou uHgphopmayuu
Marepuan Uit OCBOCHUS

1.
2.

.

5.
6.

BapuanuoHHbIe psbl U X BUJBL.

I'paduueckoe w300pakeHHE BApUAIMOHHBIX  PAIOB: IOJHIOH, THUCTOrPaMMa.
JnarpamMmel.

CpenHue BeIMUMHBI BApUALMOHHOTO psijia: cpelHss (BbIOOpOUHas), MeIMaHa, Moja.
Ilokazarenu Bapualuu BapUAallMOHHOIO psAla: pa3Max BapbUPOBAHMs, IUCIEPCHUS,
cpelHee KBaJApaTUYHOE OTKIOHEHHE.

Cratuctudeckoe oneHuBanue. TOYHOCTh M HAIEXKHOCTh OLIEHKH.

ToueuHble ¥ HHTEPBAJIbHBIE OLICHKU ITapaMeTPOB F'€HEPAIbHON COBOKYITHOCTH.

3anamue 5. U3yuenue napamempos pacnpeoenenuii 8elUyun Ha OCHO8€ 8blOOPOUHBIX OAHHBIX
Marepwuai Juisi OCBOCHUS

1.

2
3.
4.
5

Cratuctuueckas runore3a. OCHOBHAsI U KOHKYPUPYIOILasi TUIIOTE3bI.

CraTtuctTudeckuii KpUTEpUd. Y pOBEHb 3HAYMMOCTH ¥ MOIIIHOCTh KPUTEPHSL.

OmubKy epBOTO ¥ BTOPOTO PO/JIa.

Kputnueckast 061acth 1 06JaCTh IPUHATHUS TUIIOTE3HI.

[IpoBepka rumorTe3 O paBEHCTBE 3HAYEHUW MapaMETPOB PACIPEICICHHI: CpaBHEHUE
CPEIHUX 3HAUYECHUI BYX F€HEPAIbHBIX COBOKYITHOCTEN MTPU U3BECTHBIX U HEM3BECTHBIX,
HO paBHBIX AMCTIEPCHUSIX (HE3aBUCHUMBbIE BHIOOPKN).

3ansamue 6. Uzyuenue cesseil mexHcoy 8eIUYUHAMU HA OCHOBE 8blOOPOUHBIX OAHHBIX
Martepuan 115 OCBOEHUS

1.
2.

3.

4.
S.

OyHKIIMOHANBHAS, CTATHCTUYECKAsE U KOPPEISIIMOHHAS 3aBUCUIMOCTb.

KoppensuonHas cBs3b MeXAy BeIUYMHAMH U €€ IoKa3zaTelu (CHila, HalpaBJeHUE,
HaJIEKHOCTD).

Koadduurent koppensuuu Kak MoKa3aTeldb TECHOTHI M HalpaBJIEHUs CBS3U, €ro
CBOMCTBA.

Bri6opounsiii k03¢ duiment panropoii koppensunn Crnupmena / Kenganmna.
Bri6opounsiii koaddunuenT koppensiuuu [Tupcona.

Bauamue 7. Annpoxcwwauwz 8€eJIUYUH HA OCHoe6€e 6bl60p01{Hle OaHHBIX
Martepual 111 OCBOSHUS

1.

2
3.
4.
5

3a1aun KOPPEALMOHHOIO ¥ PErPECCHOHHOTO aHAN3A.

VYcioBHbBIE cpeTHUE U BEIOOPOYHOE YPABHEHUE PETPECCUH.

MeTo/10M HaMMEHBIIINX KBAJIPATOB.

ITocTpoenue npsiMoii TMHUM TAPHON PETPECCUU METOAOM HAaUMEHBIINX KBAaJpPaTOB.
[TonsiTHE O HETMHEWHON PETPECCUM.



3anusamue 8. H3zyuenue xapakmepa pacnpeoenenuii 8elUdUH Ha OCHOBE 8b100POUHBIX OAHHBIX
Matepuai a1t OCBOSHUS

1.
2.

3.

[TonsTHe 0 MapaMeTPUUYECKUX U HENAPaMETPUUECKUX CTATUCTUYECKUX KPUTEPUSIX.
[Ipumep HEenmapaMeTpuuecKoro KpuTepus coriacus pacnpezenenuit: kputepuit [Tupcona
«XU-KBaJpaT».

[IpoBepka rumoTe3bl 0 XapakTepe pacnpeesieHusl.

3anamusa 9-10. Mamemamuuecxkas obpabomka pe3yrbmamos HAOAOeHUl (KOHMPOIbHOE

3anamue)

Ilman npoBeneHuA

OTYéTHI M KOJUICKTUBHBIC O6C}’)KI[CHI/I$I T10 BBIIIOJIHCHUIO.

1

2.
3.
4.

HWTOTOBOW KOHTPOJILHON pabOTHI;
WUTOTOBOI'0 TBOPYECKOTO 33/IaHNS;
pedepatos;

MIPOEKTOB.

7. IlepeyeHb OCHOBHOW M JOMOJHHUTEJLHOWH Y4yeOHOIl JuTepaTypbl, UHTepHeT-pecypcoB,
HEO0XO0AUMBIX /1JIs1 OCBOEHMS U CIUTITIHHBI

OcHoBHasi IUTEpaTypa

1.

benbko M.B. Teopuss BepoATHOCTEH, MaTeMaTU4eCKas CTAaTUCTHUKA, MaTEMAaTHYECKOE
MporpaMMUpOBaHKuEe [DJEKTPOHHBIA pecypc]: yuedHoe mocobue / W.B. benbko,
.M. Mopo3osa, E.A. KpumrannoBuu. — Munck: HoBoe 3nanue; M.: UHOPA-M, 2016.
—-299c.

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

BBenenue B Marematuueckoe MOJAETHMpOBaHUE [DJIEKTPOHHBIN pecypce] : ydeOHOe
nocobue / mox pex. [1.B. Tpycosa. - Mockaa : Jloroc, 2004. - 439 c.

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

I'pec [1.B. MaremaTtuka a1 OakanaBpoB: YHUBEPCAIbHBIM Kypc sl CTYAEHTOB
TYMaHUTAPHBIX HAMPaBJICHUN [ DNEKTPOHHBIN pecypc] : yueoHoe mocobue / I1.B. I'pec. —
M.: Jloroc, 2013. — 288 c.

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

JlonoTHUTEIbHASI JIUTEPaTypa

1.

AxTtsamoB A.M. Matematuka Jjisi COI[OJIOTOB  SKOHOMUCTOB [DJIeKTpOHHBIN pecypc] :
yuebHoe nmocodue / A.M. AxTsmoB. — M.: @usmariaur, 2008. — 464 c.

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

Ko63ape A.U. IlpukianHas MaTeMaTudyeckas CTaTUCTHKA [ DIEKTPOHHBIN pecypc] : M.:
dusmaraut, 2012. — 816 c.

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

KouetkoB E.C. Teopusi BeposATHOCTEH U MaTeMaTH4eCKas CTATUCTHKA [DIEKTPOHHBIN
pecypce]: yueonuk / E.C. Kouerkon, C.O. Cmepunnckas, B.B. Cokxonos. — M.: ®DOPYM
: TH®PA-M, 2017. — 240 c.

URL.: http://znanium.com/bookread2.php?book=760157
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