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MecTo AUCHHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Jucnummmaa «OCHOBBI MaTeMaTHYECKOH 00paboTku MHpOopMaIumy BXoauT B ColuaibHO-
TYMaHUTApHBIA MOAYJIb 0o0s3aTenbHOM Yyactu bioka 1. Jlucuummmasl (MOaynu) y4eOHOTO I1aHa
OCHOBHOH TpodeccHoHanbHOM 00pa3oBaTeNbHOM NPOTrpaMMBbl  BBICIIETO O0pa3oBaHUA —
nporpamMMbl OakajgaBpuaTa 1o HampasiaeHuto moarotoBku 42.03.02 XXypHanuctiuka 04HOM HOpMBI
o0OydeHusl.

[Iporiecc ocBOEHMsI JUCHUIUIMHBI 0a3UpyeTcss Ha 3HAHWSIX, YMEHHSIX W HaBBIKaX,
NpUOOPETEHHBIX TMPU U3YyYCHHH YYE€OHBIX NMPEJIMETOB CpelHEH IKOIbI (MaTemMaTuka; aiaredpa, B
TOM YHCJIE€ OCHOBBI TEOPUU BEPOSITHOCTEH M MATEMaTHUYECKOW CTATUCTHKHU; T€OMETpHs; Havala
MaTeMaTUYeCKOr0 aHaJIK3a).

PesynbTaThl OCBOEHHS IMCUWIUIMHBI SIBISIOTCS OA30BBIMH JUI HM3YYCHHS JUCHHUILTHHBI
«DUHAHCOBBIN MPAKTUKYM» U HEOOXOAWUMBI JJISi YCHEIIHOTO MPOXOXKICHUS TOCYAAPCTBEHHOM
uToroBoii arrecranuu: biok 3. ['ocynapcTBeHHass uToroBas artectainus — «BwlnogHeHHe u
3alIUTa BBITYCKHON KBATU(DUKALMOHHON pabOThI».

1. Ilepeyenb IUIAaHHpPYeMBIX pe3yJabTaTOB 00y4eHusi (00Opa3oBaTeJbHBIX
pe3yJbTAaTOB) M0 JUCHHUILIUHE

Leasto ocBoenus: aucuuIUIMHBL «OCHOBBI MaTEMaTHYECKOW 00pabOTKM HH(OpMAII»
SBJIAETCS TIOArOTOBKAa ©OakalaBpa K BBINOJHEHUIO MPO(EecCHOHANBHON JeATENbHOCTH 10
Hanpasienuto JKypHamucrtuka. JlMCIUIUIMHA TIpelHA3HA4YeHA JaTh OyAYIIUM KypHaIHCTaM
npodeccuoHanbHyl0  (TEOPETUYECKYI0 U IPAKTHYECKYI0) TIOJIrOTOBKY, CBSI3AHHYIO C
(dbopMHpOBaHHEM ONBITA CIEHU(PUUIECKO MATEeMaTHYECKOH NesTeIbHOCTH, HAIpaBICHHOW Ha
pelleHre HayYHO-UCCIIe0BATEeNbCKUX M SKCIIEPUMEHTANIBHBIX 3a/1a4 B MPOQecCUOHANBHOM cdepe.

3agaveil OCBOCHUS AWUCIUIUIMHBI SIBJSIETCS 3HAKOMCTBO C THUIOUYHBIMH METOAaMH U
nprUeMaMHl  CTPYKTYpPUPOBAHHMS M  CTaTUCTHYECKOM OOpaOOTKM  JaHHBIX, JJIEMEHTaMU
MaTEeMaTHIECKOTO MOJICITUPOBAHMS SIBIICHUH M IPOIIECCOB; PAa3BUTHE MPEICTABICHUH O CYIIHOCTH
MaTeMaTHYeCKOro MeToJia IMO3HaHMSA JAEUCTBUTEIBHOCTH M BO3MOXKHOCTSAX €ro INPUMEHEHHs B
€CTeCTBEHHBIX M TyYMaHUTAPHBIX HAyKax, B IICHUXOJIOTO-TIEAATOTHYECKUX HCCIEIOBAHUSX, B
OpraHU3aIMOHHO-YIIPABIEHUECKOH cdepe U Apyrux o0aacTaxX AesATeIbHOCTH; (popMUpOBaHHUE Yy
CTY/ZICHTOB HAyYHOTO CTWJIS MBIIUICHHs, 0a30BbIX HABHIKOB AHAIMUTHYECKOW JEATEILHOCTH,
JIOTHYECKUX U KOMOMHATOPHBIX CHOCOOHOCTEH; (opMHpOBaHHWE M Ppa3BUTHE KOMIIETEHLUH
OyayIiero >ypHajHCTa, CBSA3aHHBIX C TPUMEHEHHEM MaTeMaTHYeCKUX METOJI0OB 00pabdOoTKH
uHpopManuu B NpopecCHOHANTBHOM, B TOM YHCIIE UCCIEI0BATEIbCKON AEATEIbHOCTH.

B pesynerate OCBOGHHs TNporpamMmbl OakansaBpuaTa OOYYAIOUIUIICS JIOJDKEH OBIAJIETh
CIIEAYIOIIMMHU pe3yJbTaTaMu O0y4eHus 1Mo JuciuiiinHe «OCHOBBI MaTeMaTH4ecKol oOpaboTKH
nH(popManuny (B TabIUIIE MPEICTABIECHO COOTHECEHHE 00Pa30BaATEIbHBIX PE3yJIbTaTOB O0YUCHUS
[0 TUCUUIUIMHE C HHANKATOPAMH IOCTH)KEHHUST KOMITCTCHIINH):



Kommerenmnus u
WHJIUKATOPBI €€
JOCTUKEHUS B

O6pa3oBarenbHble pe3yabTaThl AUCIUTIIMHBI

(3Tansl GOPMHUPOBAHUS AUCITUTIINHBI)

I — 3HAeT yMeEET BJIaJEET
OIIK-6. Ciocoben OP-1. 3naer o OP-2. Ymeer
HCIIO/IL30BAaTh B BO3MOKHOCTH ONPENIEIATh U
npodeccnoHanbHOM MPUMEHEHUS 0a30BBIX HCII0JIB30BaTh
JEeATEIbHOCTI MaTEMATUYECKHUX BO3MOKHOCTH
COBPEMCHHBIC KOHCTPYKIUA JIJIs1 pUMEHEHHUs 0a30BBIX
TEXHUYECKHE bopmanu3zanuu u MaTeMaTHYECKUX
CpeacTBa U [IPEACTABIICHUS KOHCTPYKIUH JIs
MH(pOPMAIMOHHO- uHpOopMaIU dbopManmu3anum u
KOMMYHHMKaIIMOHHEIE HPEACTABICHUS
TEXHOJIOTMH uHpopMaun
OIIK-6.2. OP-3. 3naer o OP-4. Ymeer
DKcIyaTupyer BO3MOXKHOCTH OIpecsiTh 1
COBPEMEHHEIE PUMCHCHMSA HCIOJIb30BATh
CTallMOHApPHEIC 1 MaTEeMaTH4CCKNX BO3MOKHOCTH
MOOWMIIbHBIC CTPYKTYD IJIA IpUMCHEHUSA
udpoBbIe onucaHunA MaTE€MaTU4YCCKUX
YCTPOMCTBA Ha BCEX vHpOpMaLMK Ha CTPYKTYp AJId
JTarnax Co3JAaHus dbopManbHOM SI3bIKE OITMCAaHUS

JKYPHAJIUCTCKOI'O MAaTCMAaTUKH uH(popmauu Ha
TEKcTa U (UJIN) (opMabHOM SI3bIKE
MPOJIyKTa MaTeMaTUKH
YK-1. Crnocoben OP-5. 3naer o OP-6. Ymeer
OCYILIECTBIATE IIOUCK, BO3MOXHOCTH OIIPECACIIATE U
KPHTHYECKUiT aHami3 MIPUMEHEHUS HCIOJIb30BaTh
MaTeMaTUYECKUX BO3MO>KHOCTH
" CUHTE3
CTPYKTYp JJIs MIPUMEHEHUS
nH(popmanuuy,
WCCIIEJOBAHMUS MaTeMaTUYeCKUX
HPUMCHATE uHpopMaIu Ha CTPYKTYp IUTst
CHCTEMHBIM  TOAXOX | (hOpMaIbHOM SA3BIKE HcciIeJ0BaHUsA
TUISL peleHus MaTeMaTUKHU uH(popmauu Ha
[IOCTaBJICHHBIX 3a/1a4. (hopmanbHOM sA3BIKE
MaTeMaTUKHU
VYK-1.2. TIlpumensier
P OP-7. 3naer o OP-8. Ymeer
norudyeckue Gopmbl U
BO3MO>KHOCTH ONpeNENATh U
MPOIIEAYPHI, CIIOCOOEH
MIPUMEHEHUS HCIIOJIb30BaTh
K  peduekcun 1O
. MaTeMaTUYECKUX BO3MO>KHOCTH
MOBOAY COOCTBEHHOM "
. Moenen s MIPUMEHEHUS
u qyKO0H
. UCCIIEI0BAHUS MaTeMaTUYeCKUX
MBICITUTENBHON .
JIETEPMUHUPOBAHHBIX Mojenen st
NESATEIIBHOCTH. .
MIPOLIECCOB (SIBIICHUH) Hcciaea0BaHus
Ha (popMaNTbHOM JETEPMUHUPOBAHHBIX

VYK-1.7. Omnpegnenser
NIPaKTUYECKUE
MOCTIeICTBUS
MPEATI0KEHHOTO
peleHus 3a1a4u.

SA3BIKC MaTCMAaTHKHU

OP-9. 3naer o

MIPOLIECCOB (SIBJICHUIA )
Ha popMaTbHOM
SI3BIKE MaTEMaTUKU

OP-10. Ymeer




BO3MOKHOCTH
MIPUMECHCHHUS
MaTeMaTHYECKUX
MOZEIIEH I
UCCIICTIOBAHMSI
CTOXACTHYECKUX
MIPOIIECCOB (SIBJICHHI)
Ha (opManbHOM
SI3BIKE MAaTEMaTHKU

ONpEAEIIATh U
HCITOIB30BaTh
BO3MOKHOCTH

HpI/IMeHeHI/ISI

MaTeMaTH4YeCKUX
MOJIeCH JJIs
HCCJIEIOBaHUS

CTOXaCTHYECKUX

MIPOIIECCOB (SIBJICHUIA )

Ha GopMaIbHOM

A3BIKEC MaTCMAaTHUKU

2. O0beM TMCUHMIIMHBI B 32YeTHBIX €IUHUIAX € YKA3aHHEM KOJHYECTBA aKaJeMHYeCKHX
4acoB, BbIICJICHHBIX HA KOHTAKTHYI padoTy 00y4ammmxcs ¢ mnpemnogasaresem (1o
BH/aM Y4eOHBIX 3aHATHIA) M HA CAMOCTOSATEIbHYI0 padoTy 00yUYarouuxcst

5 YyeOHbIE 3aHATUSA 5

= © O o o N

Q [ Q = 2 3 Q

&3] ) < ] Q T o=

S 2 3 = £ z S = 525

59 < o= O w g oo S o> 5
= SRS 5 = 3 o %

o E s o S B g o 2

) TpynoeMmxk. = g = 2 & S 9 < E

2 3au g S 3 S = S ‘g g =

an e)l. Yacel = = = 0 = =

3 2 72 12 20 - 40 6 (3auér)

Hroro: 2 72 12 20 - 40

3. CoaepxaHue TUCHMIUIMHBI, CTPYKTYPHPOBAaHHOEe MO TeMaM (pa3jejiaM) ¢ YKa3aHHeM
OTBe/ICHHOT0 HA HUX KOJIMYeCTBA AKA/IeMH4YeCKHUX YaCOB U BUAOB YUeOHbIX 3aHATHH

3.1.Ykazanue mem (pazoenos) u omeeoeHHO20 HA HUX KOJIUHECHBA AKAOEMUUECKUX YACO8 U

6U006 yUeOHbIX 3aHAMU

KonnuecTBo yacoB 1o ¢popmam opranusanuu
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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 mpoleaypa HU3MEpPEHHS KakK MPOCTEHIINE Clydyau IOCTPOCHUs
MaTeMaTHYeCKOH Mojenu oO0bekTa. HaTypallbHbIE UMcia; [eNble YHCIa; PalHOHAIBHBIC YHCa;
NeHCTBUTENbHBIE 4YHMCIAa KaKk OECKOHEYHbIE JEeCATHYHbIe ApoOHU. AHAIUTUYECKOE U
reOMETPUUYECKOe TpeACTaBiIeHne MaHHBbIX. OnucaHue oOBEKTa TOYKONH HAa YMCIOBOW MPSIMOU,
HECKOJIbKUMH YHUCJIOBBIMH IapamMeTpaMu (TOUYKOW B MHOTOMEPHOM IPOCTPAHCTBE, BEKTOPOM).
Marpuiipl 1 BekTopsl. Cructembl KoopauHaT. COBOKYITHOCTH 00BEKTOB (MHOXKECTBA), CIIOCOOBI UX
3aJlaHus U BUJbL; yCTOE ¥ YHUBEPCAIbHOE MHOXKECTBO. Orepaiuu HaJl MHOKeCTBaMu. bunapHbie
OTHOIICHHWS HAa MHOXECTBAaX H WX CBoWcTBa (pedIeKCHBHOCTh, CHMMETPHUYHOCTD,
TPaH3UTUBHOCTb, AHTUCUMMETPUYHOCTD). OTtHolIeHHe BKJIIOUEHUS, OTHOIICHUE
SKBHBAJIICHTHOCTH, OTHOIICHUE TOpsaka. OToOpa)keHUs: MHOXKECTB U MX BHUJbI, QyHKIIMU. Mepa
MHOXKECTBa Kak (YHKIUS, U3MepeHHue MHOKecTB. [loHsATHE O pa3MEepHOCTH MaTeMaTH4eCKOIro
00BEKTa M MPOCTPAHCTBA OOBEKTOB. MeTpHKa Kak (PYHKIHS, PACCTOSIHHEC MEXTY OOBEKTaMH.
[ToHsiTHE O METPUYECKUX MPOCTPAHCTBAX

JleTepMUHUPOBAaHHBIC MaTEMaTHUYECKHE MOJICTH

Onucanue oObeKkTa (Tmpoliecca) ¢ MOMOMIBI0 YUCIOBOM mocienoBaTenbHOCTH. [Ipumep
TUCKPETHOM Mojenu (Hampumep, 3ajadya O Pa3MHOXKEHUH KPOJHMKOB, TMPUBOASIIAS K
nocnenoBarenbHocTH @rboHauun). CriocoObl 3a1aHUs YUCIIOBOM MocieoBaTebHOCTH. CBOHCTBA
MPOLIECCOB U CBOMCTBA YHCIOBBIX IOCIEIOBATENbHOCTEH (MOHOTOHHOCTh, OIPaHUYEHHOCTH,
OUKIMYHOCTR).  Ommcanne oOBekTa (Tporecca) ¢ TMOMOIIbI0 4YMCIOBOW (yHKumu. Ilpumep
HEMpephIBHONW MoJenu (HampuMep, 3agada o IJIOAAN KpyroBoro cekropa). CrocoObl 3amaHus
gucioBoid QyHkmuu. CBOMCTBA TMPOIECCOB M CBOWCTBA YWCIOBBIX (PYHKIHMH (MOHOTOHHOCTB,
OTPaHUYEHHOCTb,  YETHOCTH/HEUETHOCTb,  MEPHUOAMYHOCTH). [loHsATHE O  OGECKOHEYHO
00JIbIINX/0ECKOHEYHO MaJbIX (PYHKIUSAX, O CPAaBHEHUHM CKOPOCTH pocTa (pyHKUMH. JIuHelHbIe U
HeJIMHeHbIe (QYHKIIMOHAIBHBIE 3aBUCUMOCTH (MOZENH). ANNpPOKCUMAIUs JTUCKpEeTHOro Habopa
JaHHBIX HemnpepbiBHOW ¢yHKIued. IlpuMep oNTHUMHM3AIMOHHOM Mozenu (Hampumep, METOJ
HaMMEHBUIMX KBaJIpaTOB U €ro MpUMEHEHHE K 3ajjaue 00 anmnpoKCUMaIUK JIMHEHHON (QyHKIMeN).
WNness maTemMaTHMuecKoro MOJEIUPOBAHUS U €ro Lenu (JAeCKpUIITUBHBIE, ONTUMH3ALMOHHBIE,
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).

CroxacTu4yeckre MaTeMaTHu4ecKue MOJEIN

JlerepMUHUPOBAaHHBIE W CIy4dailHble Tporecchl. HeompenenéHHOCTh B MaTEMATHYECKHX
Mozensax. OnucaHue MacCOBBIX CIy4alHBIX SBICHUM METOAAMM TEOPUM BEPOSITHOCTEH.
JlocToBepHbIe, HEBO3MOJKHBIE, ClydyallHble COOBITHSA. BeposTHOCTH CilydallHOTO COOBITHS Kak
Mepa BO3MOXXHOCTM €ro HacTyIUIeHHsd. JIMCKpeTHble M KOHTUHYaJIbHbIE IPOCTPAHCTBA
ANIEMEHTAPHBIX COOBITHI. MaTeMaTndeckass MOJENb CIyYailHbIX COOBITHH ¢ KOHEYHBbIM /
OECKOHEUHBIM YHMCJIOM PABHOBO3MOXHBIX HCXOJ0B (KOMOMHATOpHOE / T'€OMETPHUYECKOe
ornpezeneHue BepoSITHOCTH). OIleHKa BEPOSITHOCTH COOBITHSI MO €ro 4acToT€ B IKCIIEPUMEHTE
(craTHcTHYECKOE OmpeseNieHHe BepOosATHOCTH). MojenupoBaHue IUCKPETHBIX —CIIy4aiHBIX
BennuuH. [loHsATHE O 3akoHE pacnpeneneHusi BEPOSATHOCTEHM W YHUCIOBBIX XapaKTEPUCTHKAX
JUCKPETHON CIIy4allHOM BEJIIMYMHBL. MOJENMpOBaHUE HENPEPBIBHBIX CIIy4alHBIX BEJIMYUH.
[lonsaTe o MIOTHOCTH pacupenesneHdsl BEpPOSITHOCTEM M YHMCIIOBBIX XapaKTEPHCTHKAX
HEINPEPBIBHOW CIy4yalHON BeaW4MHBL. [IpuMepsl pacmpeneneHuil HENmpephIBHBIX CIy4alHBIX
BEJIMYMUH (paBHOMEpPHOE pacIpe/ielieHre, HOPMalbHOE paclpeesieHue, paclpeieieHue «Xu-
KBazpary, pacnpeneicaue CTbrofieHTa, pacnpeneicHue duiiepa).




Pa3nen 2. MaremaTnueckasi 00pa6oTka uHpopManuu

BEI100pOYHBII METO M CTATUCTHYCCKOE OILICHUBAHHUE

3ajaun MaTeMaTUYeCKOW CTaTUCTUKH, CBSI3b U Pa3jIM4Ke ¢ TEOpUe BeposTHOCTEeH. OOmume
CBelIcHHST O BBIOOpOYHOM MeTone. CTaTHCTHYECKHE JAaHHBIE: TeHepallbHas 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 IUCKPETHOMY. |'eoMeTpuueckoe NpeAcTaBlICHHE
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 JAHHBIX (CpeaHss BHIOOpOYHAs, MOJa U MeIHaHa BBIOOPKH).
KBantunm pacnpenenenus (IpoLeHTHIN, KBapTUiIK). Mepbl pa3dpoca JaHHBIX (pa3Max BHIOOPKH,
JUMCIIEPCHS U CPEIHEE KBaJApaTHUHOE OTKIOHEHUE, aCHMMETPHS, dKCIecc). Maes cTaTHCTHYECKOro
olleHUBaHUs. TOUYHOCTh M HAJIEKHOCTH OLEHKHU. TOYEUHbIE U MHTEPBAJIbHBIC OLEHKH [MapaMeTPOB
pactipenenenus. BpiOopodHas cpenHssi W BBIOOpOYHAs JUCIIEPCUS KaK TOYCYHBIC OIICHKHU
TEHEpaJIbHOW CpENHEW W TEeHEpaJIbHOM aucnepcuu. JlOBEpUTEIbHBIE WHTEPBAJIBI ISl OLIEHKHU
MAaTeMaTUYECKOTO OXHMJJAHUA U  CPEIHEro KBaAPATUYHOTO OTKJIOHEHUS HOPMaJIbHOIO
pacrpeeneHus.

IIpoBepka CTaTUCTUYECKUX TUIIOTES

W3mepenuss M IIKagbl B HAY4YHBIX MCCIENOBaHMUAX (HOMUHATHBHAs, paHroBasd,
UHTEpBaJIbHas, aOCOJIIOTHAs wLIKana). ['Mmore3sl HayyHble W cTatucTuyeckue. Maes mpoBepku
CTaTUCTUYECKOM TMIIOTE3bl. Y POBEHb CTATUCTUYECKON 3HAYMMOCTH. CTaTUCTUYECKUN KPUTEPUI U
yucio creneHeil cBoOonbl. IIpoBepka TIUIOTE3 C IMOMOILIBIO CTATUCTUYECKUX KPUTEPHEB.
CratucTuyeckoe pelleHHe U BepoSATHOCTh olnOku. HampaBieHHble W HeHanpaBlCHHbIE
anprepHatuBbl. CojeprkaTelibHas MHTEpHpeTanus craTUcTHYecKkoro pemeHus. Ilonstue o
[apaMeTPUYECKUX U HEMapaMeTpUUYECKUX KpuTepusx. lIpumepbl mapaMeTpud4ecKux KpUTEPUEB
pa3Inuuii: CPaBHEHHME CPEIHHUX 3HAYECHMM JABYX I€HEPAJIbHBIX COBOKYIHOCTEW IIPU MU3BECTHBIX U
HEU3BECTHBIX, HO paBHBIX JUCHepCcHsIX (He3aBHCcHMBIe BbIOOpKH). [IpumMep HemapaMmeTpudyeckoro
KpUTEpHUsI COTIacusl pacipenenennil («xu-kBaapar» kpurepuit [lupcona).

Koppensmus u perpeccusi BeIUYUH

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
TECHOTHI U HalpaBJIeHHUs CBA3M, ero cBoiicTBa. KoadduuuenT panrosoii koppensuuu Crnupmena /
Kennanna, koaddumuent koppensiuuu [lupcona. 3agaun perpecCMOHHOTO aHaiu3a. Y CIOBHbBIE
cpeaHue U BbIOOpOUHOE ypaBHeHHe perpeccuu. IlocTpoeHne mpsMON JMHUU TapHOU 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/UIoKEHa MpernoAaBaTeaeM Win u30paHa caMHUM CTYIEHTOM, HO MaTepuall BBICTYIUICHUS HE
JOJDKEH — AyOnmupoBaTh — JIEKUMOHHBIM — Marepuan. PedepartuBHBIE — MaTepuan  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
HCTOYHHUKOB MH(OpMALMY, WITIOCTPATUBHBIX MaTepUalIOB. 3a1aHus [0 CaMOCTOSITEIbHON paboTe
JAI0TCS IO TEMaM, KOTOPbIE TPEOYIOT IOTIOTHUTEIBHOM TPOPaOOTKH.

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

AymuTopHas caMocTosITeNbHass paboTa ocymiecTBisercss B (opMe  BBIIOJIHEHUS
MMCBMEHHBIX TPOBEPOYHBIX pPabOT MO AUCHUIUIMHE. AYIUTOpHAas caMOCTOsATElbHass paboTa
obecrieyeHa 6a30i TECTOBBIX MaTEPHAJIOB 10 pa3zesaM JUCLUILIUHBI.

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

pedeparos).
IIpumepnoe cooepicanue umozo8oit KOHMPO.ILHOI padon v

1. 3amanbpr MHOXectBa A4, B, C (koHeuHble JHOO cueTHbIe/ YHCIOBBIC MPOMEXKYTKH,
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; 0) OTHOILEHHEM SKBHBAJCHTHOCTH;
B) OTHOIIEHWEM  TOpsiiKa;  T) OMeKuueil; 1) CHMMETPUYHBIM  OTHOILIEHUEM;
€) peIeKCUBHBIM OTHOILICHUEM; ) TPaH3UTUBHBIM OTHOILICHHEM;
3) aHTUCUMMETPHYHBIM OTHOIIICHHEM.

3. 3ajgaHHas 4KMCIOBas MOCIENI0BATEIBLHOCTD SBIISAETCS: a) Bo3pacTatolieil; 0) yObIBaromei;
B) OTPaHUYEHHOM; T') HIUKJINYECKOI; 1) apubMeTH4IecKon MIPOTPECCUEH;
€) TEOMETPUUECKON MPOrpeccuei; k) OECKOHEUYHO Maloif; 3) 0ECKOHEYHO OOJBIION;
1) CTaIlMOHAPHOM; K) CXOJISIICHCS.

4. YCTaHOBHUTH COOTBETCTBUE MEX1Y YUCIOBBIMU (PYHKIIUSAMH U UX TpaprKaMHu.



10.

el oA

Oynkius 3agaHa rpadguxkoM. HalTh KoIMuYecTBO LENbIX 3HAUYEHUH aprymeHTra, B
KOTOPBIX IPOU3BOAHAS PYHKLIHUU MOJIOKUTEIbHA.

BeposiTHOCTh yKa3aHHOTO COOBITHS paBHA ... (MCHOJB3YETCS] KOMOMHATOPHBIN JHOO
reOMETPUUYECKUN MOJIX0/] K BEIYMCICHUIO BEPOSITHOCTH).

JluckpeTHas ciydaiiHash BEIWYMHA 3aJaHa 3aKOHOM paclpesiesieHus / HempepbiBHAs
cllydaiiHas BeJIMYMHA 3aJlaHa IUIOTHOCTBbIO pacnpeaeneHus (rpadudecku). Haiitu
BEPOATHOCTb TOrO, YTO JaHHas BEJIMYMHA IPUHMMAET 3HAYEHHUE, MpPUHAAJIEKAIee
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 BpEMEHM; HauOoJiblliee BO3MOXKHOE 3HAYEHHE OSTOH BEIHUYUHBI,
HauMEHbBIIIEE BO3MOXKHOE 3HAUEHHWE JTOM BEJIIMYMHBI; IPENEIbHOE 3HAYEHHUE HTOU
BEJIMYMHBI B OTJaJCHHOM Oyayiiem, eciu OHO cymiecTByeT. OxapakTepus3oBaTh
NOBEJICHUE BEIMYMHBI B TEPMUHAX Bo3pacTaHus/yObIBaHUs, OrPaHHYCHHOCTH,
NEPUOAMYHOCTH/IIUKIUNIHOCTH U T.I1.

Benuuuna ... 3amaHa pe3yiabTaTaMM HECKOJIBKMX u3MepeHuil. IlpenctaBuTh NaHHYIO
BBIOOPKY 3HAUEHMI CIydyallHOW BEJMYMHBI B BUJE BapualMOHHOTrO psga. [loctpouth
MIOJINTOH, TUCTOrpaMMy, HaWTH MOJY, MEIUaHy BBIOOPKH, CPEIHIOI BBIOOPOUYHYIO U
CpellHee KBaJIpaTUYHOE OTKJIOHEHHE, OLIEHUTh MAaT€MaTUYECKOE OKUJAHUE CIy4YalHOU
BenuuuHbl. [IpaBmononobHa nu rumore3a (CyAs MO MOJUTOHY, THCTOTPAMME), YTO
reHepalibHasi COBOKYIIHOCTh pachpejereHa paBHOMEPHO? HOPMalbHO? IIPOBEPUTH
HanboJIee MpaBIONOA00HYIO TUTIOTE3Y MPH 3aJaHHOM YPOBHE HAJIS)KHOCTH.

B xoxe skcnepuMeHTa B OCHOBHOM M KOHTPOJIBHOW TpYIIE IOJYYEHbI 3aJaHHBIC
3HaueHUs u3MepseMoro mnapamerpa. IIpoBepuTh rumore’y o0 CTaTUCTHYECKOH
3HAYUMOCTHU Pa3IuYUil MEXIy TpyHIaMu.

Hpumepnoe coOepofcaHue Uumoz206020 meopuecKkozo 3a0anus

[Ipogymats Habop mapaMeTpoB, KOTOPBIMH MOXHO 33JaTh YyKa3aHHBIH OOBEKT.
Boiaenute MHOXKECTBa BO3MOXHBIX 3HAYEHMH 3THUX IapaMeTpoB, ONepaluy,
OIpeJieJIeHHbIE Ha 3TUX MHOXECTBAX U CYLIECTBEHHBIE s 3aJaHusl o0bekTa. Onucarhb
CYLIECTBEHHbIE  CBOMCTBA OOBEKTa C  TIOMOIIbIO  OTHOUIEHHH  (IIOCTPOUTH
MaTeMaTH4ecKyto Mozens). [locTaBuTh 3amauy, OTHOCSIIYIOCS K OOBEKTY, IPOU3BECTH
COOTBETCTBYIOIIME MpeoOpa3oBaHUsl MOJENH, 10 BO3MOXHOCTH OTBETUTh Ha BOIPOC
3a/1a4H.

[Ipuaymars BeNMUYMHY, 3aJaHHYIO PE3YJIBTATAMH HECKOJIIBKUX U3MEPEHUN B YKa3aHHbBIC
MOMeHTBl BpeMeHu. ChopMyanpoBaTh 3ajady, CBSI3aHHYIO C IPOBEPKOH THMIOTE3bI O
XapakTepe paclpeesIeHNs BEIUYUHBI C TEYEHUEM BpeMeHU. 110 BO3MOKHOCTH OTBETUTH
Ha Bompoc 3anaud. [IpeiokuTh BapuaHThl, KOTJa MpaBIonoaoOoHa OyJaeT TUIoTes3a o
TOM, YTO BEIMYHMHA H3MEHSETCS C TEYEHUEM BPEMEHHM IO JIMHEHMHOMY 3aKOHYy? IO
KBaJpaTUYHOMY 3aKOHY? IO HKCHOHEHIMAJIbHOMY 3aKOHY? IO JOrapupMHUECKOMY
3akony? IlpennoxkuTh WHOW TUN (PYHKUMOHAIBHON 3aBUCHMOCTH, ONMHCHIBAIOIIEH
u3MeHeHHe Benu4uHbl. CKOJIBKO MapaMeTpoB B BBIOpaHHOM 3aKkoHE? MOXKHO JM Kak-
700 OLIEHUTH BEPOATHBIE 3HAUEHUS ITUX MapaMeTPOB, UCXOMAS U3 JaHHBIX?

Ilpumepnutii nepeuens mem peghpepamos

CpaBHEHME pa3IMUHBIX KPUTEPUEB NMPOBEPKU CTATUCTUYECKHUX THIIOTES.

ITocTanoBKa 3aa4u JUCIIEPCUOHHOIO aHAJIM3a U OCHOBHBIE IIOAXOBI K €€ PEILICHHUIO.
ITocTraHoBKa 3aaun (JaKTOPHOTO AHAIM3a U OCHOBHBIE MOJXOBI K €€ PELICHHUIO.
ITocTanoBKa 3a7a4y KJIACTEPHOI'O aHAIM3a U OCHOBHBIE ITOAXO/BI K €€ PELICHUIO.



5. IlpuMeHeHHE KOMIIBIOTEPHBIX CPel Ul CTATUCTHYECKONH 00paOOTKU JaHHBIX.
Ilpumepnulii nepeuens mem uHOUGUOYANbHBIX / 2DYNNOBHIX RPOEKNIO6

Maremarnueckast MOJEIb CPAaBHEHUs CPEAHUX 3HAYECHUM IBYX COBOKYITHOCTEH.
MaremMaTrueckasi MOAEIb 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
(MaTeMaTU4ecKOro OXHJIaHHUs paclpeieeHus).

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

7. MaremaTnueckas MOJEb UCCIIEJOBAHMSI 3aKOHA paclpeesICHUs IPU3HAaKa.

8. MaremaTtnueckast MOJI€Ib OLIEHKH OJHOPOIHOCTH JIBYX BBIOOPOK.

9. MaremaTnueckasi MOJI€b OLICHKH KOPPEISLMOHHON CBSA3U MEXIY BEIMYMHAMHU.

10. Marematuyeckast MOJIeNIb TOCTPOEHHS IPSIMOM JIMHUM PETPECCHH BETHYHUH.

agkrownE

Sk

,Zlfl}l CamMoCmoAmenbHoll NO020MOBKU K 3AHAMUAM RO 0ucuunﬂuuepel<omendyemwl
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 aTTeCTAllMU CTy/AeHTa

®I'OC BO opueHTHpOBaHbBl MPEUMYLIECTBEHHO HE Ha COoo0OlLIeHue oO0yvarouemycs
KOMIUIEKCA TEOPETUYECKUX 3HaHMW, HO Ha BbBIpa0OTKYy Yy OakanaBpa KOMIETEHIMHA —
JMHAMHYECKOro Habopa 3HAHWN, YMEHMH, HaBBIKOB U JINYHOCTHBIX KAueCTB, KOTOPBIE MO3BOJISAT
BBIIMYCKHUKY CTaTh KOHKYPEHTOCHOCOOHBIM Ha pBbIHKE TpyJla MU YCHEIHO NpOo(ecCHOHATbHO
pean30BbIBATHCS.

B mporecce ornenkun 6akagaBpoB HEOOXOIUMO HCHOJB3YIOTCSA KaK TPAJAMLIMOHHBIE, TaK U
WHHOBAIIMOHHBIE THUIIbI, BUABI M (GOpMBI KOHTpOJsA. Ilpu 3TOM MOCTENEHHO TpaJULIMOHHbIE
CpPEICTBa COBEPUICHCTBYIOTCA B pyclle KOMIIETEHTHOCTHOIO TIOAXOAd, a WHHOBAIIMOHHBIC
CpeZICTBA aIallTUPOBAHBI ISl IOBCEMECTHOIO PUMEHEHHUSI B POCCUMCKON BY30BCKOM MPAKTHUKE.

Ileq» mpoBeaeHHs1 aTTeCTAlMM — IPOBEPKAa OCBOEHHUS 00pa3oBaTeNbHON IMPOrpaMMbl
JUCHUIUTMHBI-IPaKTUKyMa yepe3 cpopMUpOBaHHOCTH 00pa30BaTENIbHBIX PE3YIbTATOB.

IIpomexyTO4YHAs aTTeCTAlMsA OCYIIECTBISAETCS B KOHLE CEMECTPA U 3aBEPIIACT U3YUYECHUE
JUCHUIUIMHBL, TIOMOTAaeT OLEHUTh KPYNHbIE COBOKYIHOCTH 3HAHUH U yMeHUH, (opMHpOBaHHE
OIIPEAEIEHHBIX KOMIIETEHLIUN.

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 JUCHUIUIUHBI
(dbopMHpOBaHKS KOMIIETEHIIMU
1. OueHoyHble cpeaAcTBa OP-1. 3maer 0 BO3MOXHOCTHM NIPUMEHEHUS
AJISl TEKyIIed aTTecTanuu 0a30BBIX MaTEeMaTHYECKUX KOHCTPYKUMH s

dbopManu3zauu u npeacTaBieHust HHGpopMauu
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 KOHCTPYKLIUH 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 HUCIOIb30BAThH
BO3MOXKHOCTH IPHUMEHEHHS MaTeMaTHYeCKHX
CTPYKTYp [UId oOmnMcaHus HHPOpPMAIUK Ha
(bopManbHOM S3bIKE MAaTEMATUKU

OP-5. 3Haer O BO3MOXXHOCTM NPUMEHEHUS
MaTeMaTHYECKUX CTPYKTYp ISl HCCIEeIOBaHUSA
uHpopMaun Ha  (opManbHOM  SI3BIKE
MaTeMaTHKU

OP-6. ¥YmMmeer ompenensiTh W HUCIHOIb30BaTh
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
Mojieei s UCCIIE/I0BaHUS
JETEPMUHUPOBAHHBIX 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
MOJIENIel TSI MCCIIEOBAaHUS CTOXACTHUYECKUX
nporeccoB (sIBIeHU) Ha (QOpMaIbHOM sI3bIKE
MaTeMaTHKH

Mamepuanwt, ucnonv3yemole 011 MEKyu{e20 KOHMPOJia YCHesaAeMoCHu
odyuarowuxca no oucyuniune

Omnucanue OIICHOYHBIX CpPCACTB H HCO6XO,Z[I/IMOFO O60py,HOBaHI/ISI (,I[CMOHCTpaLII/IOHHOFO
MaTepI/Iana), a TaK XE IMpoucaypel M KpPpUTCPHU OLCHHUBAHUA HWHAHUKATOPOB JOCTHIKCHHA
KOMHCTCH]_[I/Iﬁ Ha Pa3JIMYHbIX 3TallaX HUX (I)OpMI/IpOBaHI/IH B MMpoLECCC OCBOCHUA O6p8.30B2lTCJ'H:H0ﬁ
ImporpamMmsl IpEACTABJICHBI B q)OH)Ie OLCHOYHBIX CPEACTB JJIA TEKYIIETO KOHTPOJA YCIIEBACMOCTH

n HpOMC)KyTO‘-IHOfI arrecraigun 110 JUCHUIIIINHC

nHpOpMaLIUN».

«OCHOBBI MaTeMaTH4Yeckol 00paboTKH

Mamepuansl, ucnons3yemoie 011 RPOMENCYMOUYHO20 KOHMPOJISL YCREGACMOCHIU
odyuarowuxca no oucyuniune

OC-10 3auét B hopMe ycTHOrO codeceq0BaAHUS




IIporpamma 3auéra

Pa3znen 1. MaTemaTuyecKue KOHCTPYKIIUU M MOJIEJIU

1.

10.

11.

MHoOXeCTBa, OCHOBHBIE OIIEpallUd HAJ MHOXKECTBaMHM.  UMCIIOBBIE MHOKECTBA
(MHOXECTBa HaTypaJIbHBIX, LIEJbIX, PALMOHAIBHBIX, AEHCTBUTEIbHBIX YKcen). Yuciopas
IIpsiMasi, YUCJIOBBIEC IIPOMEIKYTKH.

UucnoBas IIIOCKOCTh, JAE€KAPTOBBI KOOPAMHATHI, BEKTOPBI Ha INIOCKOCTU. TpexmepHoe
MPOCTPAHCTBO, MHOTOMEPHOE NPOCTpaHCTBO. JlnmHa, miomams U o0bEM Kak Mmepa
MHO’KeCTBa. PaccTosiHME MEX Iy 2JIEMEHTAMH MHO>KECTBA.

OTHolIEHNE BKIIIOUYEHUS MHOXECTB U €ro cBOicTBa. OTHOILIEHUS 3KBUBAJEHTHOCTH U
kinaccupukanus. [lpuMepbl OTHOIIEHUH SKBHUBalNeHTHOCTH. OTHOUIEHHS MOPSIKA.
IIpuMepsl OTHOLLIEHMI TOPSAAKA.

@OyHKIMOHANBHAS 3aBUCUMOCTb, obuiee noHsTtue ¢pyHkuuu. OOnacTh onpenesneHus u
MHOXecTBO 3HaueHni pynkun. Kommnosunus ¢pynkuuii. B3anmuo oopaTabie QyHKIIHH.
ITpumepsr.

Maremarnueckoe MOJECIIMPOBAaHUE ABJICHUSA (mpouecca) c IIOMOUIBIO
[I0CJIeI0BATENbHOCTH, (DYHKIMHU. DTaIlbl MOCTpOeHUsI Mojienu. [IoHsATHE O TUCKPETHBIX
1 HENPEPBIBHBIX MO/IENAX. ONTUMU3ALMOHHBIE MOJIEIIH.

YucnoBble (GYHKIMHM OJHOW JAEHCTBUTEIbHON IEpeMEHHONM KakK MaTeMaTH4ecKue
MOJIeNI  SIBIEHUH (mporieccoB). MOHOTOHHBIE, OTrpaHWUYEHHBIC, YETHBHIC/HEUYETHBIEC,
nepuondeckue GyHKIUH.

UucioBele  TOCIENOBATENBHOCTH  KaK  (DYHKIMHM  HATYpajdbHOH  IEPEMEHHOM.
MOHOTOHHBIE, OTPAaHUYEHHBIE, HUKINYECKUE I10CIIEJ0BATEIbHOCTH.

Apudmerndaeckass mporpeccusi U JUHEHHas (YHKIUS, Te€OMETpUYecKas Mporpeccus u
noka3aTeiabHass (YHKIUS. COIOCTaBIEHUE JAMCKPETHOH M HENpephIBHOM MOAEIH
3aBHCUMOCTH BEITMYMH (CBOICTBA, rpadukm).

Cayuvaiinple cOOBITHSI, KOMOMHATOPHOE ONpEAETICHUE BEPOSTHOCTH, F€OMETPUYECKOE
onpeereHue BEpOATHOCTU. [IoHATHE O CTOXAaCTUYECKUX MAaTEMATHYECKUX MOJIEIAX.
JIUCKpeTHbIE clydaliHble BEIWYMHBI, 3aKOH paclpeneiacHus. MareMmaTtudeckoe
OKMJIaHWE M JIACIIepCUsl TUCKPETHOM ciaydalHOM BenuuuHbl. [loHATHE 0 mapamerpax
pacrpeneieHus.

HenpepsiBHBIE clydaliHbIE BEJIWYHMHBI, INIOTHOCTH pacupeneiieHus. Maremarndeckoe
OKUJAHWE U JUCIEPCUsl HEMPEPBIBHOM CilydaliHOW BennuuHbl. [loHATHE 0 mapamerpax
pacnpenenenus. PaBHOMepHOe pacnpeleNneHrne, HOPMAIbHOE PpAaCHpENelcHHEe Kak
CTaHJapT.

Pa3nea 2. MaremaTnueckasi 00padoTka nH(popManuu

12.

13.

14.

15.

16.

OOmue cBeneHus O BBIOOPOUHOM MeToje. ['eHepasibHas COBOKYIHOCTb M BBIOOpKA,
nepBU4yHas o00paboTKa JaHHbIX. BapuanumoHHble psAAbl W HUX  Tpaduueckoe
npeicTaBieHue (IIOJUTOH, THCTOTPAMMA).

[lepBuyHble omMcaTeNbHBIE CTATUCTUKMU: MeEphl MOJOXEeHHA (Mojaa, MeJHaHa,
BBIOOPOYHOE Cpe/iHee, KBAaHTHIIN) U MEPbl U3MEHUYUBOCTH (pa3Mmax, TUCIepCUs, CpeIHee
KBaJIpaTUYHOE OTKJIOHEHHE).

OOmue wuaen CTaTUCTUYECKOrOo OLEHUBaHUS. TOYHOCTP M HAAEKHOCTh OLEHKH.
Toueunsle 1 UHTEpPBAJIbHBIE OLIEHKHU. [IpuMephl.

Cpennsisi BbIOOpOYHasi, MoOJa, MeJuaHa BBIOOPKM KaK OLEHKH MaTeMaTH4ecKoro
OXKUJIaHUS CIy4aiiHOM BeanuuHbl. OLIEHKU AUCTIEPCUH CIYyYaifHOW BETUYHHBI.

[MpuHumn npaktuyeckoil yBepeHHOCTH. CTaTHCTUYECKHE THUIOTE3bl U OOIIKEe HJIEU HUX
npoBepku. OmuOKu nepBoro u Broporo pona. Cratuctuueckuit kputepuii. [Tonsarue o
MapaMeTpUUECKUX U HeapaMeTPUIECKUX KPUTEPHSIX.



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

18. Bugsr cBazeii Mexay BenumuuHamu. [loHsTHE O (DYHKIIMOHAIBLHOM, 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. ITonaTHe © 3amavyax KOPPENSIHOHHOIO W PErpecCMOHHOrO aHanmm3a. MeTron
HaMMEHBIINX KBaJPaTOB B PEIICHUH 3aa4uu perpeccu. [lapHas nuHeliHas perpeccust.

B koHI1e n3yueHust JUCUMITIMHBI TOABOAATCS UTOTU paObOThI CTYIEHTOB Ha JIEKIIUOHHBIX U
MPAKTUYECKHX 3aHATUAX ITyTEeM CYMMHUPOBaHHs 0aJllIOB, HAOpPAHHBIX B TEYEHUE CEMECTPA.

KpnTeplm OllcHUBAaHMA 3HAHMII Oﬁy‘{alOIIII/IXCH o JTMCIHMIIJIMHE

Dopmuposanue 6anIbHO-PEUMUH2080U OYeHKU PabOmMbl 00Y4AIOUUXCSL

ITocemenue Pabora
ITocemenue i Hrorosas cymma
N PaKTHIECKUX Ha PAKTHIECKUX 3ayér
JIEKIIAN N 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 (opM aKTHUBHOM CaMOCTOATENBbHOW paboThl oOydarommuxcs,
TpeOyromasi HaBbIKOB M YMEHHSI KPaTKO, CXEMAaTUYHO, TIOCJIEIOBATENIEHO U JIOTHYHO (PUKCHPOBATH
OCHOBHBIE TOJIOKEHUS!, BBIBOJIbI, 000011eHNs, (POPMYIHPOBKU. B KOHIIEe JEKIMM MpernoaaBaTellb
ocTtaBisieT Bpemsi (5 MHUHYT) JUIsi TOro, 4TOOBI OOyd4aromuecs HMMENH BO3MOXKHOCTH 3aaTh
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, HEKOTOpPBIE BONPOCHI BBIHOCHUT Ha CAaMOCTOSITEIBHYIO
palboTy CTYIEHTOB, pEKOMEHAYS Ty WM UHYIO JuTepatypy. Kpome sToro, sl Jydiiero ocCBOCHUs
Marepuala M CUCTEMaTH3allid 3HAaHMK 10 AMCIMIUIMHE, HEOOXOJMMO IOCTOSIHHO pa30oupaTh
MaTepHaibl JIEKLIUH 110 KOHCIIEKTaM U y4eOHBbIM IocoOusiM. B ciryyae HeoOxoaumocT oOpalarses K
MIPENoAaBaTeNto 32 KOHCYIbTAIHEH.

IMoaroroBka K NPaKTHYECKUM 3aHATHSM.

[Ipy MOArOTOBKE K MPAKTUYECKUM 3aHATHAM CTYICHT JOJDKEH H3Y4YHUTh TEOPETUUECKHH
MaTepuall 1Mo TeMe 3aHATHS (MCIOJh30BaTh KOHCIIEKT JIEKIUH, M3YYHTh OCHOBHYIO JIHTEPATypYy,
O3HAaKOMUTbCS C JIOMOTHUTENIBHON JINTEPATYPO, MpU HEOOXOMMOCTH JOMOJIHUTH KOHCIIEKT, J1eNIas
B HEM COOTBETCTBYIOIIME 3allCH W3 PA3JIMYHBIX WCTOYHUKOB). B ciydae 3aTpyqHEHUH,




BO3HMKAIOIIMX TP OCBOCHMH TEOPETHMYECKOTO0 Marepuala, CTY[AeHTYy clienyeT oOpariarbcs 3a
KOHCYyJbTallUell K IpenojaBaTento. Mg Ha KOHCyIbTalMI0, HEOOXOIUMO XOpPOLIO MpPOIyMAaTh
BOIIPOCHI, KOTOpPBIE TPEOYIOT Pa3bsCHEHNUS.

B Hauasie MpakTUYECKOTO 3aHATHS NPENOJaBaTeNlb 3HAKOMUT CTYACHTOB C TEMOM, OIVIAIAET
IUIaH NPOBEJICHUS 3aHATHUSA, BBLIACT 33JaHUsA. B TeueHHe OTBEJICHHOIO BPEMEHU HA BBIIIOJIHEHHE
paboThl CTYICHT MOXKET 00paTUThCS K IPEroaBaTelIio 3a KOHCYJIbTallMel nin pazbsicHeHusMHu. B
KOHIIE 3aHATHS IIPOBOAUTCS IIPUEM BBIITOJHEHHBIX 3a/1aHUM, cCOOECE10BaHNE CO CTYJEHTOM.

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

Ili1aHbI IPAKTHYECKUX 3AHATHH

3ansmue 1. Hccreoosanue MHoxcecmes u OmHOUEHUN
MaTtepuan st OCBOSHUS
1. Buabl MHOXKECTB.
2. Omnepanuu HaJ MHOXKECTBA U UX rpaduyecKas WITOCTpaIus.
3. UwmcnoBple MHOXXECTBA M YHCIIOBBIC TPOMEXKYTKU: aHAJIUTHYECKOE M Tpaduieckoe
MIpEACTABICHUE, U3MEPCHUE.
4. MHOXecTBa Ha KOOPAWHATHOM IUIOCKOCTH: aHAJIUTHYECKOE U  TpaduvecKkoe
MIpEeACTABICHUE, U3MEPCHHE.
5. bunapHble OTHOLIEHUS U UX CBOWCTBA.
6. OtoOpaxeHUs MHOXKECTB M MIX BHJIBI.

3auamue 2. Ilocmpoenue OemepmMUHUPOBAHHBIX MamMeMamuieckux mooeinel 3asucumocmert
8eUUUH
Martepuan 11 OCBOCHUS
1. Buger mMarematuueckux — MojeNed.  JTanbl  TOCTPOEHUS W HCCICIOBAHUS
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 UCCIeayeMbIe CpeicTBaMu (P depeHIInaTbHOTO UCUUCIICHHUS.

ok~

3anamue 3. Ilocmpoenue cmoxacmuieckux Mamemamuieckux Mooenel 3a8UCUMOCmell GelIudun
Marepuan 11 OCBOCHUS

1. BeposTHOCTh ciy4ailHOrO COOBITHSI Kak Mepa BO3MOXXHOCTH €ro HAacTYIUICHUS.
PaznuuHble MOAX0/IbI K ONPEICNIEHUI0 BEPOSTHOCTH CIIy4YaifHOT'O COOBITHSL.
Cxema KOHEYHOI O YMCJIa PABHOBO3MOKHBIX HCXO/I0B.
Cxema OECKOHEUHOT0 YHciia PABHOBO3MOXHBIX HCXOI0B.
MopnennpoBaHue JUCKPETHBIX CIIyYalHbIX BEJINYUH.
MogenupoBaHre paBHOMEPHBIX HEIIPEPBIBHBIX CIIyYaWHBIX BEJIUYMH.
HccrnenoBaHne HENMpephIBHBIX CIyYalHBIX BEJIWYHMH HAa OCHOBE TIpaduyecKoro
IIPEICTABJICHNS TUIOTHOCTH BEPOATHOCTH.

oukrwn

3auamue 4. Ilepsuunas oopabomka cmamucmudeckou uHpopmayuu
Marepuan Uit OCBOCHHS
1. BapuanuoHHBIC PS/IbI U UX BH/IBL
2. TD'paduueckoe wu300pakeHHWE BAPHAIIMOHHBIX  PSAOB.  TMOJHWIOH, T'HCTOTPaMMa.
JlnarpaMMBsl.




w

5.
6.

CpenHue BeTMYHUHBI BAPUAIMOHHOTO psifia: CpeHsis (BRIOOpOUYHAst), MEIMaHa, MOJa.
[TokazaTenn Bapualid BapUAllMOHHOTO pslla: pa3Max BapbUPOBAHUS, IUCIEPCHS,
CpeliHee KBaJpaTUUHOE OTKJIOHEHHE.

CraTHCTHYECKOE OLleHNBaHKe. TOYHOCTh U HAaI€KHOCTh OLICHKH.

ToueuyHble U UHTEPBAIILHBIE OLICHKU MTAPaMETPOB FreHEPATIbHONW COBOKYITHOCTH.

3anamue 5. H3yuenue napamempos pacnpedeneHull 8eIudut Ha OCHO8E 8blOOPOYHBIX OAHHBIX
Martepuan /i1 OCBOCHUS

1.

2
3.
4.
5

Craructuueckas runore3a. OCHOBHASI U KOHKYPUPYIOIIAsi TUIIOTE3BI.

CraTuctuueckuid KpuTepui. Y poBEeHb 3HAUUMOCTH U MOITHOCTh KPUTEPHSI.

OmmnbKy nepBOro U BTOPOro po/ia.

Kputnueckast 061acth 1 00J1aCTh NPUHATUS THUIIOTE3BL.

[IpoBepka rumore3 O pPaBEHCTBE 3HAYEHUW NApaMETPOB PACIPEICICHHI: CpaBHEHUE
CPEIHUX 3HAYECHMI ABYX F€HEPAIbHBIX COBOKYITHOCTEW MPU U3BECTHBIX U HEU3BECTHBIX,
HO PaBHBIX JAMCIIEPCHUSIX (HE3aBUCHUMBIC BEIOOPKH).

3ansamue 6. Uzyuenue cesseil mexHcoy 8eIUYUHAMU HA OCHOBE 8blOOPOUHBIX OAHHBIX
Martepuan 11 OCBOCHUS

1.
2.

3.

4.
5

OyHKIIMOHANBHAS, CTATHCTUYECKAsi M KOPPEIALMOHHAS 3aBUCIMOCTb.

KoppensiuonHas cBs3b MEXKAY BEIUYMHAMH U €€ IOKa3zaTelid (CWiia, HalpaBJICHUE,
HaJEXKHOCTD).

Koadduument xoppensimu Kak moKa3aTeilb TECHOTHI M HAlpaBJICHUS CBSI3U, €rO
CBOMCTBA.

Bri6opounsiii koaduiueHT panrosoit koppensuuu Crnupmena / Kennanna.
Bri6opounstii k03¢ dunment koppensun [upcona.

3anamue 1. Annpokcumayus erudur Ha OCHOBe 8bLOOPOYHBIX OAHHBIX
Marepuait i OCBOECHUS

1.

2
3.
4.
5

3a1a4u KOPPESLMOHHOIO ¥ PErPECCUOHHOIO aHAIN3a.

VYciioBHBIE cpelTHUE U BBIOOPOYHOE YPABHEHUE PErPECCUU.

MeTOI[OM HAaNMMCHBIINX KBaJAPaTOB.

ITocTpoeHue npsiMO JTMHUM APHON PErPECCUN METOJOM HAaUMEHBIINX KBaJIpaToB.
[lonsiTHE O HEIMHEWHON PETPECCUM.

3ansamue 8. Uzyuenue xapakmepa pacnpedeneHuil 8e1u4ut Ha OCHO8E 8blOOPOYHBIX OAHHBIX
Martepuan 115 OCBOSHUS

1.
2.

3.

[ToHsTHE O MapaMETPUUYECKUX U HENMAPAMETPUUECKUX CTATUCTUUYECKUX KPUTEPHUSX.
[Tpumep HEMapaMeTpUUECKOTO KpUTEpHU Coriacus pacnpenenenuil: kpurepuil [lupcona
«XHU-KBaJpaT.

[IpoBepka runoTessl 0 XapakTepe pacupeeIeHusl.

3ansmus  9-10. Mamemamuueckas obpabomka pe3yrbmamos HAOMOOCHUN (KOHMPOIbHOE

3aHamue)

Ilnad npoBeaeHus

OT4€ThI ¥ KOJICKTUBHBIC O6cy)KI[eHI/I}I I10 BBINIOJHCHUIO.

1.

2.
3.
4

UTOTOBOM KOHTPOJIBHON pabOTHI;
UTOTOBOT'O TBOPUYECKOT'O 3aJJaHUS;
pedepatos;

IIPOEKTOB.



7. IlepeyeHb OCHOBHOH W JONOJHHUTEIbHOH Yy4eOHOIl JuTepatypbl, IHTepHeT-pecypcoB,
He00XO0AUMBIX JIS1 OCBOCHMS AU CLUIIIHHBI
OcHoBHas JInTeparypa

1.

benbko M.B. Teopus BepoATHOCTEH, MaTeMaTU4eCKas CTATUCTUKA, MaTeMAaTHYECKOE
nmporpaMMupoBaHue [DIEKTpOHHBIA pecypce]: ydyeObHoe mocobue / W.B. benbko,
.M. Mopo3osa, E.A. Kpumrannosuu. — Munck: HoBoe 3nanue; M.: UHOPA-M, 2016.
—-299c.

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

BBenenue B Maremarmueckoe MOJEIHMpPOBaHUE |[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 pans OakanaBpoB: YHUBEPCAIbHBIM Kypc MAJsl CTYACHTOB
T'YMaHUTAPHBIX HAMPaBJICHUH [ DJIEKTPOHHBIN pecypc] : yueoHoe mocobue / I1.B. I'pec. —
M.: Jloroc, 2013. — 288 c.

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

JonoHUTeILHAS JUTEpPaTypa

1.

AxTtsamoB A.M. Marematuka Jjisi COI[OJIOTOB U SKOHOMUCTOB [DJIeKTpOHHBIN pecypc] :
yuebHoe nocooue / A.M. AxTsmoB. — M.: @usmariut, 2008. — 464 c.

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

KoG3ape A.U. [Ipukiagnas MaTeMaTuueckasi CTaTUCTHKA [ DJIEKTPOHHBIN pecypce] : M.:
®usmataur, 2012. — 816 c.

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

KouetkoB E.C. Teopusi BeposiTHOCTE M MaTeMaTH4eCKasi CTaTUCTUKA [DIEKTPOHHBIN

pecypc]: yuebnuk / E.C. Kouetkon, C.O. Cmepunnckas, B.B. Cokonos. — M.: ®OPYM
: UHOPA-M, 2017. — 240 ¢. URL.: http://znanium.com/bookread2.php?book=760157
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