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OO0opoTHast cTOPpOHA TUTYJIBLHOrO JucTa PITJI

|. PaGouasi nporpamMmma nepecMoTpena Ha 3acegannn Jupexuun [ xoas1 nudgposoii IKOHOMHUKH:

IIporokon ot « » 20 r. Ne
3amecturens qupekropa LD
10 y4eOHOW M BOCITUTATENIBLHOM padoTe
(noamnuce) (N.0. ®amunus)

I1. Padouast nporpamMmma nepecMoTpeHa Ha 3acenannu JInpexnuu I konbl mudpoBoii IKOHOMUKH:

IIporokon oT « » 20 . Ne

3amecrurens qupekropa D
10 y4eOHOW M BOCITUTATENBHOM padoTe

(noamuce) (N.0. ®amunus)



AHHOTALIMSA
51.0.02.04 MATEMATUYECKHUE METO/IbI AHAJIU3A TAHHBIX

PaGouas mporpamMma ydeOHOH aucuMIIUHBI «MaTeMaTHYeCKUe METOIbI
aHalM3a TaHHBIX» NpeIHa3HAYeHA IJIs CTYICHTOB, O0YUYAIOIINXCS TI0 HAMPaBICHHIO
MOJITOTOBKM /I  CTYAGHTOB 1 Kypca MarucTpaTypbl, OOydJaloUIUXcs IO
Hanpasiennto noarotosku 09.04.01 «MudopmaTuka U BBIYUCIUTENbHAS TEXHUKA
Maructepckoi nporpammsl «KubepoezonacHoCTb.

Huctunnuaa «MaTemMaTHuecknue METOAbl aHalnW3a JaHHBIX» BXOIUT B
6a3oByto yacth Osoka «/{ucuumiuael (Mogynu) b.1» (b1.5.02.04) yuebHoro miana
MIOJITOTOBKH MarucTpOB, MOIYJIb MAITMHHOTO O0YUEHUS ¥ IPOTPAaMMHUPOBAHHUSL.

OOmass TPyAOEMKOCTh OCBOCHHUS JTUCIUIUIMHBI COCTaBJSIET 6 3a4eTHBIX

enunull, 216 vacos. Jlucuuminna peanuszyetcs Ha 1 kypce B 1 1 2 cemecTpax.

AyauTopHbIE Bcero no
3auartus CamocTto JUCIHUIIJIMHE
Cemectp JIaGopa — arens- | Konr ®opma
Jlex- | TOpHBIE Has POJIb KOHTPOJIS
qecKue a60Ta Yacrl 3.€.
805051 3aH- p
3aHATUS
THS
1 cemectp 18 - 36 27 27 DK3aMeH 108 3
2 cemectp 18 - 18 45 27 DK3aMeH 108 3
UTOro 36 - 54 72 54 216 6

]_Ie.]'lb — O3HAKOMHUTb C MCTOAaMH O6pa6OTKI/I MaCCHBOB JKOHOMMHYCCKHUX
JaHHBIX B COOTBCTCTBHU C MOCTaBJICHHOM 3anaqel71, HAaY4YUTb QaHAJIM3HUPOBATD,
OLOCHHUBATBb, HHTCPIIPCTUPOBATD ITOJYUYCHHBIC PC3YJIbTATHI U 00OCHOBBIBATH BBIBOJBI,
CTPOUTb JOKOHOMCTPHYCCKHUC MOACIN HCCICAYCMbIX IIPOLCCCOB, SIBJICHUN H

OOBEKTOB, OTHOCSMMXCA K 00OMacTH  MpOPECCHOHAIBHON  JIeSTEIBHOCTH,

AHAM3UPOBATh W WHTEPIPETUPOBATH TOJTYYEHHBIE PE3YJIbTAThI, BBITIOJHATH
CTAaTHCTHYECKYI0 00pabOTKY JaHHBIX C TIOMOIIIBI0 HHCTPYMEHTAJIBHBIX CPE/ICTB.
3agaun:

® Dpa3BUTHE CIIOCOOHOCTH

AHAIM3UPOBATH W  HMHTEPIPETUPOBATH

CTaTUCTUYCCKUC JAaHHBIC, BBIABJIATH UX TCHACHIINMH,




® pa3BUTHE CIOCOOHOCTH WCIIOJIb30BaHUS MHOTOMEPHBIX METOOB
CTaTUCTUKU i1 00paOOoTKM uHGMOpMAUUMM U aHalIW3a JaHHBIX
HKCIIEPUMEHTATBHOTO MaTepuraa,
® pa3BUTHE TOTOBHOCTH CTPOUTh Ha OCHOBE OIMCAHUS CHUTYyalHi
SKOHOMETPUYECKHUE MOJIEIH,
® pa3BUTUE  CIOCOOHOCTM  aHAJIM3UPOBATh U COJAEPKATEIbHO
MHTEPIPETUPOBATH MOTYUYCHHBIC PE3YIbTATHI;
® pa3BUTHE TOTOBHOCTM NPOTHO3MPOBATH JHHAMUKY TMPOIECCOB M
SIBIICHUI Ha OCHOBE YKOHOMETPHYECKHUX MOJIEJIeH;
® pa3BUTHE CIOCOOHOCTH TPUMEHATh MaTeMaTHUYECKUe MOJCIH W
METOJIbI JJI aHAIW3a W PEIICHUS KOHKPETHBIX MpoOJieM, TpejiaraTh
CIOCOOBI X PEIICHUS.

JIJIsT yCTHeIHOT0 U3Y4YeHUs TUCIUIUIMHBI «MaTteMaTndecKiue MEeTOIbl aHaln3a
JaHHBIX» y OOyyaroumxcs JOJDKHBI  ObITh  CPOPMHPOBAHBI  CIENYIOIIME
IpeBapUTEIbHbIE KOMIETEHIINN:

e CIOCOOHOCTBIO NMPUMEHATH allapaT MaTEeMaTHUYECKOro aHajiu3a, JMHEHHON

ayreOppl, TEOPUU BEPOSITHOCTU M MATEMAaTUYECKONW CTaTUCTUKH;

e CIOCOOHOCTBIO pabOTATh C IACKTPOHHBIMH Tabmamu Excel.

B pesynbrare gaHHOM JUCHMIUIMHBL Yy oOydaroumuxcs (QOpMUPYIOTCS

cienyrome oonenpodeccuoHaaIbHbIe KOMIETSHINH (3JIEMEHThI KOMITETCHIIUN ):

Koa v dopmyaupoBka
A M popmyHp Ttanbl (GOPMUPOBAHUS KOMIIETEHIIUN

KOMIIETEeHIIUH
OIIK-1. Crnocoben OIIK-1.1
CaMOCTOSITENHHO 3HaTh: MaTEeMAaTHYECKUE, CSCTCCTBECHHOHAYUYHBIC M COIHATIHHO-
npuoOpeTaTh, pa3BUBATh U SKOHOMHYECKHE METO/IBI JUTS HCITOJIE30BAHUS B
MPUMEHSITh npodeccoHATEHON AITETIBHOCTH
MaTeMaTU4ecKue, OIIK-1.2

€CTECTBEHHOHAYYHBIE,
COLIMAJIbHO-3KOHOMHYECKHE
u npoeccroHaIbHbIE
3HaHUS VIS PELCHUS
HEeCTaHJAPTHBIX 3a]a4, B TOM
YHCIIe B HOBOW MITH
HE3HAaKOMOU CpeJie U B
MEKANCLHUTLITTHAPHOM
KOHTEKCTE

VMersb: pelaTtb HECTAHAAPTHLBIC HpO(l)eCCPIOHaJ'IBHLIe 3agayu, B
TOM 4YHCIIE B HOBOM WM HE3HAKOMOH cpeae u B

MCXKIUCHUIITIMHAPHOM KOHTCKCTEC, C MIPUMCHCHH EM
MATEMAaTHYCCKUX, CCTCCTBCHHOHAYYHBIX, COMaJIbHO-
OKOHOMHNYECCKHUX U HpO(i)eCCI/IOHaHLHLIX 3HAaHUH

OIIK-1.3

BJ'Ia,Z[eTLZ HaBbIKaMH TCOPCTHYCCKOIO M ISKCIICPUMCHTAJIILHOI'O
HUCCICOA0BaHUA 00BEKTOB HpO(i)eCCPIOHaJ'IBHOfI JACATCIBHOCTH, B
TOM 4YHCIE B HOBOM WM HE3HAKOMOH cpeac u B
MCKAUCHUIIIIMHAPHOM KOHTCKCTC




OIIK-3. Criocoben
aHATU3UPOBATH
poheCCHOHATBHYIO
HH(GOPMAITUIO, BBIICIATH B
HEW IJI1aBHOE,
CTPYKTYPHPOBATH,
o(opMIIATE M IPENCTABIATh
B BUJIC aHAJIMTUYCCKUX
0030pOB C 00OCHOBAHHBIMH
BBIBOAAaMU U

PEKOMEH JAlUSIMU

OIIK-3.1

3HaTh: NPHHIMUIB, METOABI M  CPEACTBA aHAIM3a U
CTPYKTYPHPOBaHUs npodeccroHaibHON HHpopMaIuu

OIIK-3.2

YMETh: aHAIM3UPOBATh TNPOPECCHOHAIBLHYIO HH(POPMAIIHIO,
BBUICIATh B HEH TIJIaBHOE, CTPYKTYPHpPOBaTh, O(QOPMIIATH U
MPEJCTABIIATH B BUJIC aHAJTMTUYCCKUX 0030POB

OIIK-3.3

Bnagers: HaBbIKAMM ~ TMOATOTOBKM  HAYYHBIX  JIOKJIAJOB,
nyOoNMKayii M aHaJUTUYECKHX O0030pOB ¢ 00OCHOBaHHBIMHU
BBIBOJIAMH M PEKOMEHIALIUSIMU




. CTPYKTYPA U COJAEPXKAHHUE TEOPETUYECKOMN YACTH KYPCA

Tema 1. BeposiTHOCTHBIE MOAeIH

* BeposiTHOCTHBIE MOJIEIU B ONIMCAHUM HAOIIOJEHUN U CUCTEM.

* PaciipenienieHrst BEPOSITHOCTEN B 3a71a4aX NPUKIATHONW CTATUCTUKH.
Tema 2. bazoBble NOHATHSA

* MaTemMaTnyecKue OKHUIaHNs

* Jlucrniepcusi.

* MOMEHTBI, UX CBOMCTBA, MPUMEPHI BEIYUCICHUN U TPUMEHEHUS.
Tema 3. CraTucTu4eckue MeToabl 00pad0TKH JaHHBIX

* OCHOBHBIE IOHATHS TEOPUU CTATUCTUYECKUX PELIECHUM.

* JlucriepcuOHHBIN. PerpeccuoHHbIN, KOPPEIALMOHHBINA aHAJIUS.

* ToueuHble U1 UHTEPBAJIBLHBIE OLICHKH.

* [IpoBepka rumnores.
Tema 4. MoaeaupoBaHe CTATUCTHYECKUX IKCIIEPUMEHTOB

* [TocTpoeHue reHepaTopoB CIIy4aHbIX MOCIEI0BATEILHOCTEN.

* MoaenupoBaHie CTATUCTUYECKUX DKCIIEPUMEHTOB HA KOMIIBIOTEPE.
Tema 5. AHAJIN3 JaHHBIX

* [lepBUYHBIN aHAIU3 JAHHBIX,

* [locTpoeHuEe TUCTOrpaMM.

* [Tap3eHOBCKME OLICHKH IIJIOTHOCTH IPUMEHEHHS.

* Cmecu pacnpeaeeHUM.
Tema 6. HopmasibHoOe pacnipeesieHue

* HopManbHOE pacrpenesnenue, ero CBOMCTBa.

* BerunciieHus, CBsI3aHHbIE C HOPMAJIbHBIM PaCIpPEACICHUEM.

* JloBEepUTENBbHBIE UHTEPBAJIBI JIJI OLICHUBAHUS TAPAMETPOB.
Tema 7. Perpeccust

* 3a71a4a perpeccuu,

* [IpocTas nuHENHAs perpeccus.

* OLEeHKHA METOAa HANMEHBIINX KBaAPaTOB, UX CBOMCTBA.

* MHOroMepHBbIE 3aJ]a41 PErPECCHH, CBOMCTBA OLICHOK.



* [Ipumep: nByxdakTopHas perpeccus, KOppesiusi.

* [IporaoznpoBanue B MOAENHN aBTOPETPECCHH.

* AHanmU3 TOYHOCTU MOJIEIIH.
Tema 8. IlapameTpsl pacnpeaesieHu

* OLIeHMBAaHUE TTAPAMETPOB PACTIPEICICHUN.

* UucneHHble aTOPUTMBI B OIIEHUBAHUY U aHAJIU3€E JaHHBIX.
Tema 9. IIpoBepka runores

MIPOBEPKHU TMIOTE3 U CTATUCTUYECKUX CBOMCTB OLIEHOK KO3(PPUIIMEHTOB perpeccuit

* [TapameTpuueckre U HemapaMeTPUIECKHE METO/BI.

* [IpoBepka runoTe3 Ajs HOPMaJIbHOTO PaCIpENEIEHUS.

* Henapamerpuueckue kputepuu (Kommoroposa-CmupHoBa, ITupcona xu-
KBaJIpar).
Tema 10. IlpukinagHas cTaTHCTHKA

* IlpunoxxeHusT CTAaTHCTHYECKMX METOJOB B aAHAJIM3€ MHOIOMEPHBIX

HaOJIIOICHUI U TPOTHO3UPOBAHUHU (DUHAHCOBBIX PHIHKOB

Il. CTPYKTYPA U COJEP)KAHHUE NPAKTHYECKOM YACTH KYPCA

JlaGoparopHbie pabOTHl AUCIUILIMHBI COJAEpP)KAaT 3aJaHUs HAa OCBOCHHE
IPOTrPaMMHBIX CPEJICTB MaTeMaTHYECKOro MojenupoBanus. Llens — mpakTudeckas
peanu3amusl  M3JIOKEHHBIX  HA  JICKIUAX  NPUHIMIIOB  MaTEMaTHYECKOTO
MOJICIIUPOBAHUSI.

JlabopaTopHblie padoThI

3aganue 1. Iloctpoenue u uccienoBanue Mojenu (8 4acoB).

3amanue 2. CratucTuyeckas 00paboTka TaHHBIX. (8 YacoB)

3aganue 3. 3amaun JMHEHHON ONTUMU3AIMHU. (8 YaCcOB)

3ananue 4. OnTUManbHOE yNpaBieHUE B 3a7a4ax. (8 yacon)

3amanue 5. Pabota ¢ BerauciauTensHbIM akeroM Mathematics. (8 wacos)

3anmanue 6. PaboTa ¢ BRIUMCIUTEIIBHBIM ITakeToM Statistics. (6 yacos)

3ananue 7. Pabora ¢ BeiuncauTebHbIM akeToM MatLab.. (4 gaca)



IIpakTnyeckue 3ajaHus

1. Opranuzanusi CTaTUCTUKHU, CTATUCTUUYECKOTO HAONIOJEHUS, TPYNIUPOBKH,
TPaAUIIMOHHBIX METOJOB CTAaTUCTUYECKOTO aHaidu3a (Ha OCHOBE TIOKa3zaTesei
JTUHAMUKW, OTHOCUTEJIBHBIX U CPETHUX BEJTUYUH, UHJICKCOB).

2. IlpumeHeHHME METOJIOB CTAaTUCTUYECKOTO aHaIu3a: BapUALMOHHOTIO,
JTHUCTIEPCUOHHOTO U KOPPEJSALMOHHOTO.

3. Hcnonb3oBaHME CTAaTUCTUYECKUX  METOJOB  MPOTHO3UPOBAHUS U
MHOTOMEPHOTI'0 CTATUCTUYECKOTO aHAIU3a.

4. TlpumeHeHUE TEOPETUYECKUX OCHOB, TpUBEJACHUE (POPMYIBHBIX
3aBUCUMOCTEM, UCTOJIb3YEMBIX JJIsI pacuyeTa pa3juyHbIX MMapameTpoB, B cpeae MS
Excel.

5. llpumepsl  pemieHUs  KOHKPETHBIX  3KOHOMHMYECKMX  3alad  C
VCIOJIb30BAHUEM METOJI0B TEOPUU BEPOSITHOCTEN M MATEMAaTUYECKON CTATUCTUKH.

6. CpaBHUTEIIBHBIN aHaJIn3 MOIITHOCTH MapaMeTPUIECKUX u
HeNapaMEeTPUUECKUX KPUTEPUEB COTIIACHS.

7. @opMupoBaHUe TAOJUII, SBIISIIONIAXCS PE3yJbTaTOM MCCIICIOBAHUM, U Ha
UX OCHOBE O0ECIEeUUTh KOPPEKTHOE NPHUMEHEHHE COOTBETCTBYIOIIUX METO/OB

CTaTUCTHUYCCKOI'O aHaJIn3a.

[1l. YYEBHO-METOJWYECKOE OBECIIEYEHHUE CAMOCTOSTEJbHON
PABOTbBI OBYYAIOIINUXCA

Y4eOHO-MeTOIUECKOe oOecrieueHue CaMOCTOATETHLHOM paboThI
oOydJarmommxcs MO IUCHUIIIMHE «MaTteMaTudeckue MEeTO/Abl aHaiu3a JTaHHBIX)
npenacrasieHo B [Ipunoxenun 1 1 BkiroyaeT B ceOs:

TUTAaH-TPA(QUK BBITOTHEHUS CAMOCTOSITEIBHOW pa0OTHI MO TUCIUIUIMHE, B TOM
qrclie TPUMEPHBIC HOPMBI BPEMEHH Ha BBITIOIHEHUE TI0 KAXKIOMY 3aJJaHUIO;

XapaKTepUCTUKA 3aJaHUN JJII CaMOCTOSITENbHOW pPabOThl OOydYaromuxcs |
METOIMYECKHE PEKOMEHIAIINH 110 WX BHITIOJTHCHHIO;

TpeOOBaHUS K TIPEICTABICHUIO M OPOPMIICHUIO PE3yIbTATOB CAMOCTOSATEIHLHOM

paboThI;



KPUTEPHUH OLIEHKH BBIMOJIHEHUSI CAMOCTOATEIbHON pabOoThI.

V. KOHTPOJIb JOCTUXKEHUA IEJENA KYPCA

TurnoBble KOHTPOJIBHBIE 3aJaHUS, METOJIMUYECKUE MATEPUAIIbI, ONPEIEIISIIOINE
MPOIIeAYPhI OIICHUBAHUS 3HAHWUW, YMEHUM U HABBIKOB U (MJIM) OMbBITA JACSATEIBHOCTH,
a TaKKe KPUTEPUM U TOKa3aTesd, HEOOXOIMMbIC JJIsi OIEHKH 3HAHWM, YMEHHH,
HABBIKOB M XapaKTEPU3YIOLIHME ATanbl (POPMHUPOBAHHS KOMIICTCHIIMN B Mpoliecce

OCBOCHUSI 00pa30BaTEIbHON MPOrpaMMbl, MpeicTaBieHbI B [Ipuioxkenun 2.

Ne Kontponupyemsie Konp! u 3ramns! OneHouHbIE CpesicTBa
n/m paszesnsl / TeMbl (dopMupoBaHUs TeKyIIHit IPOMEKYTOYHAS
JMCTIATUTHHEI KOMIIETEHITHH KOHTPOJIb aTTecTanus
1 BepostHocTHBIE OIIK-1 | 3Haer Teopuio KoHTposibHBIT
MOJICITH OIIK-3 onpoc (YO)
yMeeT KoHTposibHBIT
WCITO0JIh30BATh omnpoc (YO) DK3aMeH
BIIAJICET JlaGopaTtopHas
HaBBIKAMH pab6ora (ITP-
peanu3aIim 11)
OIIK-1 | 3Haer Teoputo KonTposbhblii | Dx3ameH
OIIK-3 ompoc (YO)
CraTtuctuueckue yMeer KonTposbHblii
2 METO/IbI 00padOTKH HCIT0JIh30BATh omnpoc (YO)
JTAHHBIX BJIa/IeET Jlaboparopnas
HaBBIKAMH pab6ora (I1P-
peaTr3aIiu 11)
OIIK-1 | 3Haer Teoputo Camocrositenb | DK3ameH
OIIK-3 Has pabota
(LIP-6))
MonenupoBanue yMeeT CamocTrosrenb
3 CTaTHUCTUYECKUX UCII0JIb30BATh Hasi pabora
9KCIIEPUMEHTOB (TTP-6))
BJIa/IeeT Jlaboparopnas
HaBbIKaMU pabora (ITP-
peanu3anum 11)
OIIK-1 | 3Haer Teopuio Camocrosarens | Dk3amMeH
OIIK-3 Has pabota
(ITP-6))
yMeer Camocrosrens
4 AHATH3 TAHHBIX UCIIOJIb30BATh Hast pabora
pabora (ITP-
6))
BJIaJieeT JlaGopaTopHas
HaBbIKaMU pabora (ITP-
pean3aiu 11)




OIIK-1 | 3Haer Teopuro Camocrosrens | JKk3aMeH
OIIK-3 Hasi pabora
(I1P-6)
HopmatbHoe ymeeT Camocrosarens | Dx3ameH
pacpeieleHue UCTIOJIb30BATh Has pabora
(ITP-6)
BJIa/I€ET JlaboparopHas | Dx3ameH
HaBBIKAMH paboTta
peanu3aiu (TTP-11)

1. ycrusiii onpoc (YO): cobecenoBanue (YO-1), komtokBuym (YO-2); utoropas
npesenrarus (YO-3); kpyrisrii ctoi (YO-4);

2. TtexHmdeckue cpencra koHTpoiis (TC);

3. mucemennbie pabotsl (ITP): Tectsr (TTP-1), koHTposbHBIE padoTs (ITP-2), acce (ITP-3),
pedepatsr (ITP-4), kypcoBbie paboTsl (ITP-5), HayuyHO-y4ueOHBIE OTYETHI MO MPAKTHKAM
(ITP-6), xoucmext (ITP-7), mpoexT (ITP-9). PasnoypoBueBsie 3a1aun u 3ananus (I1P-11) u
T.II.

V. CIUCOK YYEBHOM JIUTEPATYPbI 1 HTHOOPMAIIMOHHO-
METOINMYECKOE OBECIIEYHEHUE JUCHUIIJINHBI

OcHoBHas IUTEpPaATypAa
(2ekmponmbie u nevammsle uzoanus)
1. WnemmeB A.M. OOmias Teopusi CTATUCTHKU [ DIEKTPOHHBIN pecypc]: yaeOHUK/
NnemmeB A.M.— DnekTpoH. TekcToBble naHHbie.— M.: JIOHUTHU-IIAHA,
2012.— 536 ¢.— Pexxum nmoctyma: http:// www.iprbookshop.ru/10504.html.—
3bC «IPRbooks»
MeTonbl ¥ Cpe/icTBa KOMILIEKCHOT'O CTATUCTUYECKOTO aHaIN3a JaHHBIX: y4eO.
nocobue / A.Il. KymanueB. — 5-e uzn., nepepad. u gon. — M. : UHOPA-M,
2018. — 484 c¢. — (Bwicmee oOpa3zoBanue: bakamaBpuar). —
www.dx.doi.org/10.12737/25093. - Pexum J0CTyma:
http://znanium.com/catalog/product/975598
Cratuctnueckuit ananu3 naHHeix B MS Excel: YueGnoe nocobue / Koznos
A.1O., Mxwutapsu B.C., [llumogs B.®. - M.: HUI| UH®PA-M, 2016. - 320 c.:
60x90 1/16. - (Beiciiee oOpa3oBanue: bakanaspuar) (Ilepernér 7b11) ISBN
978-5-16-004579-5 - Pexum JOCTYTA:
http://znanium.com/catalog/product/558444



CratucTuyeckuid aHalu3 JIaHHbIX, MOJEIUPOBAHUE U HUCCJIEIOBAHUE
BEPOATHOCTHBIX 3akoHOMepHocTei. KommbproTepuslid noaxon /Jlememko
B.10., Jlememixo C.b., [ToctoBano C.H. u np. - HoBocu6.: HI'TY, 2011. -
888 c.. ISBN 978-5-7782-1590-0 - Pexum JIOCTYTIA:
http://znanium.com/catalog/product/548140

Teopust BeposiTHOCTE W MareMaruyeckas cratuctuka : yueOnuk / E.C.

Kouetkos, C.O. Cmepuunckas, B.B. CokoyioB. — 2-¢ u3j., nepepad. u Jom.
— M. : ®OPYM : HH®PA-M, 2017. — 240 c¢. — (Cpennee
npodeccruoHagbHOe oOpa3oBaHue). - Pexum JocTyna:

http://znanium.com/catalog/product/760157

KonnakoB H.C. Dxonometpuka. Yacts 1 [DnexkTpoHHBIN pecypc]: ydueOHOe
nocobue u npaktukym/ KonmakoB H.C.— DJeKTpOH. TEKCTOBbIC aHHBIC.—
M.: MockoBckuii rymaHuTapubeii yuuepcureT, 2015.— 100 c.— Pexum
noctyma: http://www.iprbookshop.ru/50676.html.— 3bC «IPRbooks»
Teopust BeposiTHOCTEN W MaTeMaTU4yeckas CTaTUCTHKAa: YdeOHoe mocobue /
buprokosa JI.I'., boopuk I'.H1., MarseeB B.U., - 2-e uza. - M.:HULl UHDOPA-
M, 2017. - 289 c.: 60x90 1/16. - (Beicuiee obOpa3oBanue: bakamaBpuar)
(ITepernér  7bL]) ISBN  978-5-16-011793-5 - Pexum gocryma:
http://znanium.com/catalog/product/370899

3enmuBsiHckass O.E.  MaremaTtudyeckoe MOJEIUpPOBaHUE [DJIEKTPOHHBIMI

pecypc]: mabopatopublii mpaktukym / O.E. 3enuBsHCcKas. — IJIEKTPOH.
TekcToBble naHHble. — CraBpomonb: CeBepo-KaBkaszckuit (enepanbHbIii
yauBepcurer, 2016. — 144 c¢. — 2227-8397. — Pexum pgoctymna:

http://www.iprbookshop.ru/69401.html

JlonoJiHUTEIbHAS JIUTEPATypa
(newammnole u snexkmponnvie uzoamus)

SPSS 19: mnpodeccuoHanbHBII CTAaTUCTHYECKHNA aHadW3 JaHHBIX

[mpakTHueckoe pykoBoacTBO| / A. Hacnenos. - Cankt-IletepOypr : Ilutep,
2011. - 399 c.



I'ymaii, T.A. Teopuss BepoATHOCTEM W MaTeMaTU4YeCKash CTAaTUCTUKA
[OnekTpoHHblii  pecypc] : yuebHoe mocodbue / T.A. T'ynai, A.OD.
Honrononosa, JI.b. Jluteun, C.B. Menemiko. - 2-¢ u3a., gom. — CTaBpOMoJib:
AI'PYC, 2013. - 260 C. - Pexxum JIOCTyNa:
http://znanium.com/catalog.php?bookinfo=514780

ManukoB P.®. OCHOBBI MaTeMaTH4YECKOI0 MOAEIUPOBAHUS [DIEKTPOHHBIN
pecypc]: yuebHoe nocobue/ ManukoB P.®. — D1EKTPOH. T €KCTOBBIC JaHHBIE.
— M.: T'opsiuas nunua — Tenexkom, 2010. — 368 c. — Pexum pgoctymna:
http://www/iprbookshop.ru/12015/

burttonikas H.M. Pa3pabGoTka mnporpaMMHBIX NPUIIOKEHUN [DIEKTPOHHBIN

pecypc]: nabopatopHbiii npaktukym/ burttonikas H.M.—  Onextpow.
TekcToBble JaHHble.— CraBpononb: CeBepo-KaBkazckuii ¢enepanbHbIii
YHUBEPCHUTET, 2015.— 140 C.— Pexum JOCTyTIA:

http://www.iprbookshop.ru/63128.html.— 3BC «IPRbooks»

[Iporpammubie u  anmapatHele  cpenctBa  uHpopmatuku/LlapesP.1O.,
[TpokonenkoA.B., Kua3pkoBA.H. - Kpacnosip.: COY, 2015. - 160 c.: ISBN
978-5-7638-3187-0 — Pexnm JOCTYyTIA:
http://znanium.com/catalog/product/550017

Ceprees C.®. MeToasl TeCTUpPOBaHHMS U ONTUMHU3AIMHK HHTEp(deiicoB
UH(GOPMAIIMOHHBIX CHUCTEM [DJEKTpOHHBIM pecypc]: ydeOHOe mocobue/
CepreeB C.®.— DnekTpoH. TekcToBble naHHbie.— CII6.: YHuBepcuter
NTMO, 2013.— 117 C— Pexum JIOCTYIIA:
http://www.iprbookshop.ru/68664.html.— 9BC «IPRbooks»

Carankuna JI.B. MaremaTtuueckoe MOAEIUPOBaHUE [ DIEKTPOHHBIN pecypc] :

3aJlaul U METOJbl MeXaHuku. YueOHoe mocooue / JI.B. Carankuna, B.b.

[lenpkOB. — DJEKTPOH. TEKCTOBBIE JaHHbIe. — Jlumenk: Jluneuxuii
rOCy/apCTBeHHBIN TexHuueckuii yausepcutet, ObC ACB, 2013. — 97 ¢c. —
978-5-88247-584-9. — Pexum JOCTyTa:

http://www.iprbookshop.ru/22880.html



1.

2.

3.

Kopones B.IO. BeposSTHOCTHO-CTaTUCTUYECKUE METOABI JIEKOMIIO3ULIMHU
BOJIATWJIBHOCTH XaOTHYECKUX MPOLIECCOB [DIEKTPOHHBIA pecypc]: ydueOHoe
nocobue/ Kopones B.FO.— DnexkTpoH. TeKCTOBble JaHHble.— M.:
MoOCKOBCKHI TOCynapCTBEHHbINM YyHHUBepcuTeT uMeHU M.B. JlomoHOCOBa,
2011.— 512 c.— Pexxum noctyma: http://www.iprbookshop.ru/13076.html.—
OBC «IPRbooks»

Ilepeyens pecypcoB HHGPOPMANUOHHO-TEJICKOMMYHUKAIMOHHOMN CeTH
«HTEpHET»
MeToabl CTaTUCTUYECKOTO aHajiu3a JaHHBIX B SKOHOMHUKE | MapkeTuHr

https://marketing-now.ru/sistemnyiy-analiz/primenenie-metodov-

statisticheskoqgo-analiza-v-ekonomike/

N. C. Ilopoxoa H. B. Kucnsk O. C. MapueB CTaTUCTHYECKHE METOMbI

ananu3za ExarepunOypr WMszmarenbctBo VYpanbckoro yHuBepcutera 2015

http://elar.urfu.ru/bitstream/10995/36122/1/978-5-7996-1633-5 2015.pdf

JlutBunenko H. A.Texuonorusi mporpammupoBanus Ha C++. Win32 API-

npwioxeHus: Yueonoe nmocooue / Jluteunenko H.A. - CII6:6XB-IlerepOypr,
2010. - 280 <c. ISBN 978-5-9775-0600-7 - Pexum gocryna:
http://znanium.com/catalog/product/351463

Ilepeyenb HHPOPMAUOHHBIX TEXHOJIOT Ul U POTPAMMHOIO0 obecreyeHust

Microsoft Windows 10

Microsoft Office 2016

Visual Studio 2019

Anaconda — cBo6o1HO pacnpocTpansemoe 110

Git — cBoboaHO pacnpoctpansemoe 110

o a0k~ w0 NP

ABtomaTuueckas tectupyromias cucrema CATS JIBOY

https://imcs.dvfu.ru/cats/

VI. METOANYECKHUE YKA3AHUSA 11O OCBOEHUIO IUCIHUITJIUHBI


https://marketing-now.ru/sistemnyiy-analiz/primenenie-metodov-statisticheskogo-analiza-v-ekonomike/
https://marketing-now.ru/sistemnyiy-analiz/primenenie-metodov-statisticheskogo-analiza-v-ekonomike/
https://marketing-now.ru/sistemnyiy-analiz/primenenie-metodov-statisticheskogo-analiza-v-ekonomike/
https://marketing-now.ru/sistemnyiy-analiz/primenenie-metodov-statisticheskogo-analiza-v-ekonomike/
../ШЦЭ%20ОП%202018/ШЦЭ/2018%20г.н.%2009.04.03%20Искусственный%20интеллект%20и%20большие%20данные/AppData/Local/Temp/Rar$DIa0.398/И.%2520С.%2520Шорохова%2520Н.%2520В.%2520Кисляк%2520О.%2520С.%2520Мариев%2520статистические%2520методы%2520анализа%2520http:/elar.urfu.ru/bitstream/10995/36122/1/978-5-7996-1633-5_2015.pdf
../ШЦЭ%20ОП%202018/ШЦЭ/2018%20г.н.%2009.04.03%20Искусственный%20интеллект%20и%20большие%20данные/AppData/Local/Temp/Rar$DIa0.398/И.%2520С.%2520Шорохова%2520Н.%2520В.%2520Кисляк%2520О.%2520С.%2520Мариев%2520статистические%2520методы%2520анализа%2520http:/elar.urfu.ru/bitstream/10995/36122/1/978-5-7996-1633-5_2015.pdf
http://znanium.com/catalog/author/8a5d504e-6b44-11e5-9e14-90b11c31de4c
http://znanium.com/catalog/author/8a5d504e-6b44-11e5-9e14-90b11c31de4c

Huciumnaa «MartemMaTuueckue METOAbl aHalu3a JaHHBIX» SBJISETCS
0azucoM JJIA  MAarucTpaHToB, oOOydaroumierocs 1Mo nOpoduiIo  MOATOTOBKU
«VcKyCCTBEHHBIN UHTEIJIEKT U OOJIBIINE JaHHBIEY.

[Ipouecc u3ydyeHHs  JIUCUMIUIMHBI  OCYUIECTBISETCS B  CIEAYIOLIUX
OpraHu3alMOHHBIX (hopMax:

— BBINIOJIHEHHUE ayAUTOPHBIX J1A0OPATOPHBIX PaboT;
— BBINIOJIHEHHUE ayAUTOPHBIX MPAKTUYECKUX 3a]ITaHUN
— CaMOCTOSITEeJIbHOE U3YUYeHHe MaTepuara;

— BBINIOJIHEHHE KOHTPOJIbHBIX padoT;

— TMOArOTOBKA M CAaya dK3aMeHa.

B nucuuninHe MOKHO BbIIETUTH JBE 00JaCTH:

— 0a3oBble 3HAHUS, OTHOCUTEIbHO CTAOUIIbHBIE, COCTABIIAIOIINE SIPO
JTUCHUTUIAHBL;

— TEXHOJIOTUYECKHUE 3HAHUS, CBA3aHHBIE C OCBOCHHUEM KOHKPETHBIX
CTaTUCTHUYECKUX METOOB, CPEJ] U AJITOPUTMOB.

ba3oBble 3HaHMSI OCHOBHBIX MOHSITHH M MPUHIHUIIOB TEOPUU BEPOSITHOCTU U
MaTEMaTUYECKON CTATUCTUKH, MOHHUMaHUE Tpolecca oOpabOTKU CTATUCTHYECKUX
JAHHBIX, 00pPaOOTKH KOMIBIOTEPOM OOJBIINX JaHHBIX 00Pa3ylOT MOHATHIHOE SIAPO
TUCIMIUIMHBL W CIY>KaT OCHOBOM  JJii M3YYEeHHs] MHOTHX JIUCIHIUIAH
CHEIUATBHOCTUA. JTa 00JIaCTh BKJIIOYAET B €€0sl CHUCTEMHBIN MOJXOJ K PEUICHUIO
3aJla4  aHaJIu3a, [POTHO3HPOBAHMS U  IPOCKTUPOBAHHUSA, MATEMATHUYECKOE
MBIIJICHUE, 3HAHUE TEPMUHOJIOTUU U COBPEMEHHBIX CPEICTB 00paOOTKU JaHHbIX.

TexHomornveckass 4acThb AMCIUIUIMHBI CBSi3aHA C MPAKTHUYECKUM OCBOCHHEM
METOJI0OB CTaTUCTUYECKOrO aHajau3a, OMUCAHMS CPEJICTB aHAJIM3a JAHHBIX (MaKeT
aHanm3a) W cratuctudeckux (QyHkmuwi, Bxomsmux B MS Excel. OtaenpHOe
BHHMAaHUE Ha 3aHATHUSIX YAENAETCS Pa3MYHbIM CIOCO0aM OpraHU3alu JIaHHBIX B
MporpaMMe, pEeIICHUI0 CTaHJApPTHBIX aNTOPUTMUYECKUX 3afad. OOydarommum
MHCTPYMEHTOM JUUI MPaKTUYECKOTO OCBOEHHS H3JIara€MbIX METOJIOB SBIISETCS
YHHUBEPCAJBHBIM poccuiickui cratuctuuecknii naket STADIA, cTaBmmii B JaHHOU

00J1acTH CBO€OOpa3HBIM CTaHAAPTOM Je-(PaKTO METOA0B CTATUCTUYECKOIO aHAIu3a.



JlabopatopHbsie pabOThl MPOBOAUTCS B KOMIIBIOTEPHBIX KJaccax U
MOJIKPEIUICHbI METOANYECKUMHU YKa3aHUSAMH, PEKOMEHAAIMSIMI U TPEOOBaHUSAMU K
MPEICTABICHUIO U O(DOPMIICHHUIO PE3YJIbTATOB PAOOTHI.

CaMocTosiTenbHas paboTa BKIIOYAET M3YYCHHE TEOPETHYECKOr0 MaTepuana
TUCIMITNHBI ¥ BBITTOJIHEHNE MHIUBHIYAIbHBIX PaboT.

Jiis  w3ydeHUs JUCHMIUIMHBI TMPUBOAMUTCA TEPEYCHb PEKOMEHIYEeMOM
JUTEPaTyphbl, METOJUYECKHE YKa3aHUS W BOIMPOCHI K KOHTPOJBHBIM 3aJaHUSIM |
DK3aMEHY.

B kadecTBe OCHOBBI HJIsi M3Y4YCHHs AUCIHUIUIMHBI MOXHO B3ATh YYCOHHKH,
yueOHbIE TIOCOOWsI, DJEKTPOHHBIE MaTepUalbl W METOJAMYECKHE yKa3aHus,
NpUBEJICHHBIC B CITUCKE JINTEPATYPHI.

[lpy wW3y4YeHWH TEOPETUYECKOTO0 MaTepuana CIeAyeT IO METOJUYCCKUM
yKa3aHUSIM O3HAKOMHUTHCS C IUTAHOM TeMbl. OCBOWB TEOPETHUECKHI MaTepHal,
HEOOXOJJMMO CaMOCTOSITENIbHO, ©0€3 TOMOIIM JUTEPaTyphl, CAeJaTh IOIBITKY
OTBETHTHh Ha BOMpochl Mo Teme. C KakaoW TeMOH CBs3aH MepeueHb KIIOYEBBIX
noustuid. Ilocne wm3ydeHUs TeMbl HEOOXOAMMO YMETh CaMOCTOSITENIFHO JaBaThb

OIIPCACIICHUC TIOHSITUH.

VIl. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITIJIUHBI

KomnbloTepHblii Kiacce: 690922,
[TpoexTop DLP, 3000 ANSI Lm, WXGA 1280x800, 2000:1 [Tpumopckuii
EW330U Mitsubishi,; CucTemMHbIN 610K ¢ MOHHTOPOM. Kpaii,
ITporeccop: Intel 15-8600k 3.6Ghz, oneparuBHas mamsaTh: 32gb, | r. BmaguBocTok,
xectkuit auck: 1Th, rpadpuaeckuit yckopurens: Nvidia GTX 0. Pycckuii, 1.
1080 becripoBoaubie JIBC miis oOydarommxcsi o0ecrieueHbI Asixe, 10,
cuctemoit Ha 6ase Touek gocryna 802.11a/b/g/n 2x2 r. BnaauBocTox,
MIMO(2SS). o. Pycckuit, .
CnenuaausupoBannoe I10: Asixe, kopnyc G,

Visual Studio 2019, Eclipse, Anaconda ayn. G468




[Ipunoxenue 1

MUHUCTEPCTBO HAYKHU U BBICIIIETO OBPA30BAHUS POCCUIMCKOM ®EJIEPALIN
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICILIETO 00pa30BaHuUs
«/lanbHEeBOCTOUYHBIN (pefepabHbIH YHUBEPCUTET)

(ABDY)

MKOJIA TU®POBOM SKOHOMUKH

YYEBHO-METOJNYECKOE OBECHHEYEHUE CAMOCTOSITEJIbHOM PABOThHI
aucuuniInabl «<MATEMATUYECKUE METO/IbI AHAJIU3A TAHHBIX»,

Hanpassenue noarorosku — 09.04.01 UndopmaTnka U BEIYUCIUTETbHAS TEXHUKA
®DopMa NOATOTOBKHU 0YHASA

BaaauBocTOK
2019



Ilnan-rpauk BbINOJHEHUS CAMOCTOATEIHLHON PA00THI 110 JUCHMIIUHE

Ne i/, Ha3BaHHMe [Mara/cpoku Buna IIpumepHsbie | Dopma
BbInOJIHeHUus1 | CPC | HopMBI KOHTPOJIA
BpeMEeHH HAa
BbINOJIHEHUE

baszoBele mnoHATHA U | UerBepras N3 |2 Henenun Komnoksuym

OCHOBBI TEOpHUHU | HEAETA

BEPOATHOCTHU U | cemecTpa

MaTeMaTU4eCKOn

CTaTUCTUKH

Pacnipenenenus [llecTas N3 1 nenens JlokymeHTanbH

BEPOSITHOCTEN B | HENIEIA bIA OTYET

3ajayax  MPUKIIAJHOU | ceMecTpa

CTaTUCTUKH

MonenupoBanue Cenrmas N3 2 HeIeIu MarteMaTHueckK

CTaTUCTUYECKUX HEeJIeIIs asi MOJIEJIb

AKCIEPUMEHTOB Ha | ceMecTpa

KOMITIbIOTEPE

[lepBuunbii  aHanu3 | BoceMas N3 | 3 Henens JlokymMeHTabH

TAHHBIX HEeJEes BIil OTYET
ceMecTpa

Ananuz Onpunnaguaras | U3 4 genenu JlokymMeHTabH

MHOT'OMEPHBIX HEeJEs BIil OTUET

HAOJTIOIEHU A U | ceMecTpa

IPOTHO3UPOBAHUU

(bMHAHCOBBIX PHIHKOB

ITonroroBka k 3auetry | Ceccus N3 1 Henmenst 3ayer
Kpurepuu oueHuBanus

B  TeweHme cemMecTpa  MarucTpaHTaMm — IOCJHENOBATEIBHO  BBIIAIOTCA

nabopaTopHBIC 3a/laHUs TI0 CEMH TeMaM, KaXKJash u3 KOTophix uMeet Bec oT 10%.
CBOEBpPEMEHHOCTh BBIMOJHEHUS 3aJlaHUM TakKe yduTbiBaeTcsi U umeeT Bec 10%.
JIJist IONTydeHUs OLIEHKH «OTIUYHO» HEOOXOJAMMO MMETh UTOTOBBINA 0ayul HE HUXKE

80%, oreHku «xopotro» — 60 %, OleHKHN «ymaoBIeTBOPUTENbHO» — 50 %,

XapakTepucTHKa 32JaHHI CAMOCTOATEIbHOU Pa0dOThI



CamocrosiTenbHass paboTa HampaBi€HAa Ha pPa3BUTUE WHTEIUIEKTYaJbHBIX
YMEHUH, KOMIUIEKCA YHHUBEPCAIBHBIX (OOIIEKYJIbTYPHBIX) U MPO(eCCUOHATbHBIX
KOMITETEHLI U, TOBBIILIEHUE TBOPUECKOr0 MOTEHIIMAa OaKaJaBpoOB U 3aKJII0YAETCA B

- MIOMCKE, aHAIN3€E, CTPYKTYPUPOBAHUHU U JOKYMEHTAIIMU UH(POpMALIHH;

- pa3paboTKe CII0KHOTO MPOrPaMMHOTO MPOIYKTA;

- UCCIIeI0BAaTEIbCKOM paboTe M Yy4acTUH B TBOPYECKUX CTYACHUYECKUX
KOJUIEKTUBAX;

- aHaiM3€ HAy4yHBIX NyONMKamuid 1O  3apaHee  ONpeneseHHON
PYKOBOJIUTEJIEM KOJUIEKTHBA TEME.

Cooepirrcanue camocmoamenvHoil padomul no OUCUUNIUHE

1. N3yuenue HEOOXOAMMBIX ISl pealu3all CUCTEMbl TEXHHYECKHX

ACIICKTOB MU IPOrpaMMHBIX CPCACTB, BBIXOAANIHUX 3a PAMKHU IMPCABIAYHINX KYPCOB

oOy4eHUsI.

2. Pa3paboTka anropuTMOB U MIPOTrpamMM IMPHU BHITIOJHEHUH JTA00PATOPHBIX
3aJIaHu M.

3. [ToaroToBKa CUCTEMBI K TECTHPOBAHHUIO.

4, [TonroToBKa MarucTpaHnra K 9K3aMeHY.

5. PabGora c JIEKIMOHHBIM MaTepHalIOM, IMOWUCK M 0030p JUTEpaTyphl H

AIEKTPOHHBIX HMCTOYHUKOB HWH(GOpPMAIIMM 1O NPOrPaMMHBIM M TEXHUYECKUM
CpeACTBaM pealin3aliui IPOTPAMMHBIX ITPOAYKTOB.
6. N3ydeHne TeM, BBIHECEHHBIX HA CAMOCTOSITENIbHYIO IPOPa0OTKY.

1. MOJITOTOBKA K J1a00paTOpHBIM paboTaM U MPAKTUIECKUM 3aaHHSIM.

TpeOoBaHus K NpeaCTABJICHUIO U 0OPMJICHUIO Pe3yJIbTATOB
CAMOCTOSITEJIbHOMH PadoThI
1. VcTHBIM OTBET MO BOMPOCY IK3aMEHA.

2. OT4eT WO MPOEKTY CHUCTEMBI, O(POPMIICHHBIA COTIACHO YCTAHOBJICHHBIM
CTaHIapTaM.

3. Wcxomusiil ko1 pa3pad0TaHHON CUCTEMBI.



PexomMeHnaanuu 1mo noAroToBKe K IK3aMEHYy:
PGKOMCHI{YGTCH CIIC pa3 CaMOCTOATCIbHO OTBETUTb Ha TCOPCTHUYCCKHC

BOIIPOCHI JJII CaMONPOBEPKHU, MPUBEACHHBIE B YUEOHBIX MaTepHaliax, YK€ IOCie
NpUOOpETeHHs] TMPaKTUYECKUX YMEHHH M HABBIKOB B X0J€ pa3pabOTKu
IIPOIPAMMHON CUCTEMBI.

IIpy orBeTe Ha KaXIbIM BONPOC DBK3aMEHAa MAruCTPaHT  JOJDKEH
IIPOAEMOHCTPUPOBATh 3HAHUE OIIPEHEIICHUSA YKAa3aHHOI'O MOHATHSA, CBI3aHHBIX C
HUM OCOOEHHOCTEW peanu3alii U NPUMEHEHHs, YMEHUE PEaM30BaTh YKA3aHHYIO
ONepaldio, a TAaKXE€ HABbIKM WUIIOCTPALMM TEOPETUYECKUX MPUHLUIIOB Ha

MPpCATOKCHHBIX IMTPOCTHIX IpUMCPAX.

YyeOHble MaTEPUAJIBI AUCIUATIHHBI

Marematrdeckoe MOAEIUPOBAHUE — ITO MPOIECC MOCTPOCHUS U U3YUYECHUS
MaTeMaTH4YeCKuX Mojeneid. Bce ecrecTBeHHble M OOIIECTBEHHBIC HAYKH,
UCIIOJIB3YIOINE MAaTeMaTUUECKUN anmnapar, 1o CyTH 3aHUMAIOTCSl MAaTEeMaTUYECKUM
MOJICIMPOBAHUEM: 3aMEHSIOT pealibHbIi 0OBEKT €ro MaTeMaTHYEeCKON MOJIENIbI0 U
3aTEM M3y4aroT MOCJIEIHIOH.

[IporpammuBIe cpefcTBa — 3TO HAOOp MPOTPaMM, KOTOPBIE M 3aCTaBISIOT
amnmapaTHYI0 4YacTh CHUCTEMBI BBITIOJHATH HEOOXOJHMMBIC JCHCTBHUS, «OKHUBIISIOT
KOMITbIOTEP. DTy YaCTh KOMIBIOTEPHON CHUCTEMBI MPUHITO HAa3bIBATh «Softwarey.

CtpemieHue K BOCCO3/aHUIO pPEaJbHbIX YCIOBUM SIBJISIETCS OJHOW W3
OCHOBHBIX OIIMOOK IPH MaTEMaTHYECKOM MOJICIMPOBAHUU, TO €CTh YCJIOBHH,
KOTOpbIC HAOMIOMAIOTCS B ©CTECTBEHHONW WIIM TEXHMYECKON cHCTeMe. OTH
BOCCO3JIaHMsSI 4acTO JEJIAl0TCs I TOro, 4TOObI BOCIIOJIB30BATHCS OMPEACICHHOM,
yKe€ CO3JJaHHOM Il JAPYro 1Leau Mojenblo. Takod moaxo] OecrepCreKTHBEH,
JaXe €CNM OH KaKeTcs IIeJIecooO0pa3HbpIM. MareMaTHdeckoe MOICITUPOBaHUE
TpeOyeT HCMIOJIb30BaHUSA JOCTATOYHO CJIOXKHBIX OMepalyid, B OTIWYHUE OT TaKUX
TAUMUYHBIX METOJIOB, KaK, HAIpPUMEp, METOJbl JIMHEWHOTO MPOTPAMMHUPOBAHUS, |,
MOCKOJIbKY B JAHHOM  Cly4ae HEOOXOAWMO  BBIBOJAWTH  CIICIIMATIBHBIC
MaTEMaTUYECKUE YPABHEHMS, KOTOPHIE aJICKBATHO OMMCHIBAIOT JAHHYIO PEATBHYIO

CUCTEMY.



3amada uccineaoBaTelsl HE OrPaHUYMBAETCS MOCTPOSCHHUEM Mojenu. B monens
HEOOXOJMMO BBECTH ONpPEACIICHHYI0 MH(GOPMALUIO MOce ee pa3paboTKu MOJENH,
YTOOBl MPOBEPUTH, HACKOJIBKO BOCCO3/IAHHBIC €I0 JlaHHbIE MPUOIIKAIOTCA K
AKCIEPUMEHTAJIBHBIM JJAHHBIM, KOTOPhIE COOTBETCTBYIOT BBEACHHON MH(OpMaIIMH.
Jlumis B ciyuyae, Korja BOCCO3/IaHHBIC JaHHBIE JOCTATOYHO OJIM3KHE K HMCXOIHOU
nHpopMaIK, MOXKHO TapaHTUPOBATH OMpPEEICHHBIN yCIeX MPU HCIOIb30BaHUU
MOJEIH JIJI SKCIIEPUMEHTUPOBAHMS.

O} hekTUBHOCTh TPUMEHEHHSI MAaTEMAaTUYECKOTO MOJIEIUPOBaHuUsl 0€3yCIIOBHO,
3aBUCUT OT XapaKTepa JaHHOTO 3aJlaHUsl, MaCTEPCTBA HKCIIEPUMEHTATOPa, BPEMEHH,
KOTOPOE BBIJICNSACTCS, U OTIYIICHHBIX CPEJACTB, a TaKkKe OT BBIOpaAaHHON MOJEIH.
HeoO6xoauMo TMOCTOSSHHO WMETh B BHAY IepBUYHOE 3aganue. Cremyromast
pacrpocTpaHeHHas olrMOKa CBA3aHa C TeM, YTO OCHOBHAsl IeJIb TEPSETCS U3 BUY.
Hpyroit ommOKo# sABISIETCS TMEpexoa K MOJCIUPOBAHUIO TIPU OTCYTCTBUH
JI0OCTaTOYHOT'0 KOJIMYECTBA JAHHBIX O MOBEJIEHUN CUCTEMBI B ITPOLILIOM.

Crnennanu3upoBaHHblE TMAaKeThl HCHOJB3YIOT CHelUpUYECKUe TIOHSATHUS
KOHKPETHOM  TpUKJIaAHOW  o0nactu  (PaguodJIEKTPOHUKH,  AJIEKTPOTEXHUKH,
XUMHYECKOM TEXHOJIOTMH, TEIJIOTEXHUKH M T. J.) U HUMEIT Y3Kyl0 00JacTbh
ucnoiib3oBanus. O0IaCTh MPUMEHEHHs] YHUBEPCATIBHBIX MAKETOB IIUPE, MTOCKOJIBKY
OHM OpPUEHTHUPOBAHBI HA OIpPEACICHHBIH KJIacC MaTeMaTUYeCKUX MOJeNed W
OPUMEHSIOTCS JUIsS JIFOOOM TNPUKIQAHOM 00JacTH, B KOTOPOHW OTH MOJICIH
UCIIOIb3YIOTCS.

Crnenuann3upoBaHHbIE MAKEThl TPYAHO HCMOJIb30BaTh JJISI MOJIEIMPOBAHUS U
MCCJIEIOBAHUS CIOXKHBIX CHCTEM C KOMIIOHEHTaAMHU Pa3HOW (PU3NYECKOW MPUPOJIBI,
MOCKOJIbKY KaKJIblii KOMIIOHEHT MPUIETCS U3y4aTh aBTOHOMHO C MOMOILBIO Pa3HbIX
naketoB. [loaToMy pekoMeHayeTcss [axke NpH MOAEIUPOBAHUU  OTIAEIbHBIX
MOACUCTEM  HCHOJb30BaTh  IMPEUMYIIECTBEHHO  YHUBEPCAJbHBIE  IAKETHI.
YHuBepcanbHbIC MAKETHI OOBIYHO PA3CISIIOT HA MATEMAaTUICCKUE MTAKETHI U TTAKETHI
KOMIIOHEHTHOTO MOJICIIUPOBAHUSI.

MaremaTtuueckue MaKEThI MO3BOJISIIOT MPOBOAUTH CHUMBOJIBHOE

npeoOpa3zoBaHre MOJEIN, HAXOAUTh, €CJIM 3TO BO3MOXHO, PEIICHUE YpPAaBHEHUU B



3aMKHYTOM (Qopme, a B cllydae HEyJaud — pellaThb ypaBHEHUE UHCICHHO. B
MaTeMaTHYECKUX TMaKeTaX, Takux kak Maple, Mathematica, MATLAB, Mathcad,
MPEANoaaraeTcs, 4Yro MaTeMaTHU4eCKas MOJEIb MOICIUPYEMOU CHUCTEMBI YKE
IIOCTPOEHA U €€ HYKHO JIUIIb UCCIEA0BATh. TaKO! MOAX0 XapaKTepEH B OCHOBHOM
JUISL HAYYHBIX HMCCJIEAOBaHUM, KOTJIa HEOOXOIMMO, MPEXKIe BCEro, yOSAUThCS B
HaJMYUHU HEOOXOAUMBIX CBOMCTB B HOBOM MOJEIIH.

KomnonenTHOe MOJenupoBaHHE — 3TO OCHOBHOM CHOCOO MPOESKTUPOBAHUS
TEXHUYECKUX O0BEeKTOB. KOMIIOHEHTHOE MOJACIMPOBAHHE MPEAyCMaTPUBAET, YTO
ONHUCAHUE MOJICIIMPYEMON CHUCTEMBI CTPOUTCS M3 KOMIIOHEHTOB, a COBOKYITHas
MareMaThdeckas MoJielib (OPMUPYETCS MaKETOM aBTOMATHYECKH. Pa3zMepHOCTHh U
CJI0)KHOCTh COBOKYITHOM CHCTEMbl ypaBHEHUW TaKOBbI, UYTO WX PEUICHUS
MPUXOJAUTCA UCKATh YMCIECHHO. CHUMBOJIBHBIC BBIUYMCICHUSI €CIIM U MPOBOISATCS, TO

JIMIIb IIPH PCIICHUU OTACIIBHBIX BCIIOMOI'aTCIIBHBIX 3a/1a4.

Memoo nocnedosamenbHo20 peuieHUs 3a0aqu  GKIKOUAEH CAEOYIOUUX
Imanwvi:

* IOCTaHOBKA 3aJIaHM;

* HAKOIUICHUE SKCIIEPUMEHTAIBHBIX JaHHBIX (B TOM YMCIIE, aHAJIU3 BO3MOKHBIX
omuOOK B CHUCTEME PErucTpalldy JaHHBIX, a B HEKOTOPBIX CilydasxX pa3padoTka
HOBOM CHCTEMBI PETHCTPAINH, KOTOpast OyJIeT 1aBaTh COOTBETCTBYIOIINE JIAHHBIC);

* aHAJIM3 CIy4alHBIX KojJeOaHWUW TMpolecca C  IEIbI0  BBISICHCHHS
CTaTUCTUYECKON 3aBUCUMOCTH PE3YJIbTATOB OT COOTBETCTBYIOIINX MAPaMETPOB;

* BBIOOp METOJHMKH SKCIEPUMEHTa (HAIpUMep, HW3MEHEHHE IIapaMeTpOB C
IIETIBI0 OTpeeCHUs (PaKTHIECKOTO JSHCTBUS HA PE3YIbTaT);

* ONITUMHU3ALIMS YHCIIa «padounx» mapaMeTpoB

(JIUIIp  TEX IapaMeTpoB, K HW3MEHEHHIO KOTOPBIX pe3yJbTaThl HamOoJee
YYBCTBUTEIIbHBI);

* ONpE/ICIIEHNE OTPAHUYCHUM, CBOVCTBEHHBIX METOAY.

IHonamue cucmemoi



* cuCTeMa SBISETCS COBOKYIHOCTBIO dJeMEHTOB (moncuctem). I[lpu
BBITIOJIHEHUU OTPEICIICHHBIX YCIOBUM 3JIEMEHTBI CAMH MOTYT PAaCCMAaTPUBATHCSA KaK
CUCTEMBI, a UCCeayeMas CUCTEMA — KaK 3JIEMEHT 0oJiee CI0KHOM CUCTEMBI;

* CUCTEMY HEJIb3s1 CBOJIUTH K MPOCTON COBOKYITHOCTH JIEMEHTOB.

* CTpyKTypa CHCTEMBI: COBOKYIHOCTH 3JIEMEHTOB U CBSI3€M MEXIYy HHUMHU.
CTpyKTYypy MOKHO TpPEACTaBUTh C TMOMOIIBIO TpaduKOB, B BHUJAE TEOPETUKO-
MHOKECTBEHHBIX OMHCAHWUW, MATpull, TpaoB M JIPYruX SI3BIKOB MOJCTUPOBAHUS
CTPYKTYP.

* Uepapxust — ynops104€HHOCTh KOMIIOHEHTOB 110 MEPE UX BAXKHOCTU. Mexay
YPOBHSIMU HMEPAPXUYHOM CTPYKTYPhl MOTYT CYIIECTBOBATH B3aUMOCBS3U CTPOTOM
MOJTYMHEHHOCTH KOMIIOHEHTOB (y3JI0B) YpPOBHS, KOTOpPBIA HWXKE, OJHOMY U3
KOMIIOHEHTOB 00Jie€ BHICOKOTO YPOBHSI.

* [loHaTre «B3aMMOCBSI3bY» BXOIUT B JIO0OE OMpEJEICHHE CUCTEMbl HapsIy C
MOHSITHEM «JIEMEHT» U 00eCIeYuBAET BO3SHUKHOBEHHE M COXPAaHEHUE CTPYKTYPHI U
LEJIOCTHBIX CBOMCTB CHCTEMBI. OJTO MOHSITHUE XapaKTEpHU3yeT OJHOBPEMEHHO H
CTPYKTYPY (CTaTHKY), U PyHKIIMOHUPOBaHUE (IMHAMHKY) CUCTEMBI.

* B3auMOCBSI3b XapaKTEpHU3yEeTCS HANpPABICHUEM, CHIIOH U XapaKTEPOM.
[lepBbie 1BE OCOOCHHOCTH B3aMMOCBSI3M MOXKHO pa3leliuTh Ha HANpaBIICHHBIE U
HEHANPABJICHHBIE, CWJIbHBIE U cia0ble, a MO XapakTepy — Ha CBs3d IO
NOJAYUHEHHOCTH, TeHETUUECKUE, PABHOIIPABHBIE, CBSI3U YIIPABIICHMUS.

* BaxHyio poiib B CHUCTeMaxX HrpacT MOHSATHE «oOpaTHasi cBs3b». OOparHas
CBA3b SIBIISIETCSI OCHOBOW CaMOpPETyJIMpOBaHUA, ajanTaluuud (MpUCIIOCOOICHUU
CUCTEM K yCIOBUAM (PYHKIITMOHHPOBAHUS MMPU U3MEHEHHUH dTUX YCIIOBHH).

* CocTosIHHE CUCTEMBI — 3TO COBOKYITHOCTh 3HAUEHUH €€ MoKa3aTeleu.

» JIBukeHue (MOBEACHUE) CUCTEMbI — 3TO MPOLECC NEpPexoja CHUCTEMBbI U3
OJIHOTO COCTOSIHMSI B JIpyroe, U3 HEro B cleaymwllee U Tak ganee. Ecinu nepexon
CUCTEMBbl U3 OJHOTO COCTOSIHUSI B JAPYro€ MPOUCXOAUT 0€3 MPOXOKICHUS KaKUX-
MO0 MPOMEKYTOUHBIX COCTOSTHUNA, TO CUCTEMAa Ha3bIBaeTCs AUCKpeTHOU. Eciu mpu

nepexoac MCXKAy KaKHMI/I-HI/I6y,ZH> ABYMsA COCTOAHHUAMHU CHCTCMaA 00s13aTSIIBEHO



MPOXOJIUT Yepe3 MPOMEKYTOUHOE COCTOSIHHE, TO OHA HA3BbIBACTCS AMHAMUYECKOU
(HenpephIBHOM).

* PaznuuaroT crieayromniye pexxuMbl IBUKEHHSI CUCTEMBI:

PaBHOBECHBI, KOrJa CHCTEMa HaXOAMUTCS BCE BpPEMs B OJHOM M TOM K€
COCTOSIHUU;

NEPUOJUYECKUHM, KOTJa CHUCTEMa 4Yepe3 paBHbIE MPOMEXKYTKH BpPEMEHU
OPOXOJUT OJIHU U TE K€ COCTOSIHUS;
NEPEXOIHBIN pexum — IBUKEHUE CUCTEMBI MKy IByMs MHTEpBajJaMu BPEMEHH, B
Ka)KJIOM M3 KOTOPBIX CUCTEMA HAXOJUJIACh B CTAIIMOHAPHOM PEKUME;

* Ecnu cucteMa HaxoJIUTCS B paBHOBECHOM WJIM MEPUOJAMYECKOM PEXKUME, TO
TOBOPST, YTO OHA HAXOJIUTCA B CTAIIMOHAPHOM PEKUME.

* Oco0EHHOCTH 3aJ]a4 CUCTEMHOT'0 aHaJIN3a U ONTUMHU3AllUY, BOSHUKAIOIIHUX Ha
sTamax NpPOEKTHpPOBaHUs, pa3paboTku u skcmnyarauuu CBC, matemaTtnueckoe
MOJICIMPOBAHME OCHOBHBIM METOJIOM HCCIIEJJOBAaHUSA CETeH, TapaHTHPYIOIUM

IMOJIYYCHHC PC3YJIbTATOB C Tpe6y€MBIMI/I TOYHOCTBIO, JOCTOBCPHOCTBIO MOJTHOTOM.

Enunuiia  CcOBOKYMHOCTM — caMblii  MEJKHHM dSJEMEHT HabJrogaeMoi
COBOKYITHOCTH, HOCUTEJb PETUCTPUPYEMBIX TPU3HAKOB.

Enununa HaOmrogeHuss — SJIE€MEHT HAOMI0IaeMOW COBOKYMHOCTH, B
OTHOIIEHUH KOTOPOTO 3alpaiiuBaeTcss UHGOpPMAIHs, MPOBOJUTCS CTATUCTHYECKOE
M3MEPEHUE U COCTABIISIOTCS YUCIIOBBIE PSJIbL.

Craructuueckas (y4eTHasi) €IMHUIA — 3TO PEANbHO CYIIECTBYIOIIHNI OOBEKT,
KOTOPBIN TpenocTaBiIsieT HHGOPMAIMIO O eAUHHUIAX HAOII0JAeHUs (Harmpumep, BY3,
MPEIOCTABISIONUN HHDOPMAITHIO 00 YCIIEBAEMOCTH CTY/ICHTOB).

[Ipu3Hak — 3TO KaueCcTBEHHAsi 0COOCHHOCTh €IMHUIIBI COBOKYITHOCTH.

Knaccudukanmonnas mikaia mpencTaBiser coOOW mepedeHb 3HAYCHHM
aTpuOyTHBHOTO TPHU3HAKA

[TopsiakoBast (paHroBas) HIKajla YCTAHABJIMBAET OTHOILIEHUS MPEANOYTCHUIN

MEX1Yy BapUaHTAMU 3HAYCHHUM IPU3HAKA



WnTepBanbHas 1IKajga YCTAHABIMBAET OTHOIICHMS CIIEJOBAHUS MEXKIY
MHTEpBaJIaMH 3HAYEHUI NpU3HaKa.

[Ilkama pa3HOCTENM  yCTAHABIMBACT OTHOLIECHUSA  CIIEJOBAHUA  MEKIY
Pa3HOCTSIMU 3HAYEHUHN NPU3HAKA.

[Ikana OTHOLIEHUH B OTJIMYME OT IIKAJIbl pa3sHOCTEW MMeeT (PUKCHPOBAHHBIM
HYJIb, & €UHUIIA U3MEPEHUS B HEW MOXKET ObITh MPOU3BOJIBHOIA.

AOconoTHasi 1mIKajia uMeeT (UKCUPOBAHHBIA HYJIb W (DUKCUPOBAHHYIO
€AMHUILY U3MEPEHHUS MTOKa3aTes.

Bapuant — 3T0 3HaueHHE MNpU3HAKA, KOTOPBIM H3MEHSETCS B HEKOTOPOM
COBOKYITHOCTH.

YactoTta — 3TO aOCOJIIOTHBIE YHUCICHHOCTH €AMHUI], OTHOCSIIUECS K KaXI0h
rpymIe; NoKa3bIBaeT, CKOJIBKO pa3 JaHHBIA MPU3HAK BCTPEUYAETCS B IPYIIIIE.

YacTocTh — OTHOCHUTENbHBIE YUCICHHOCTH, XapaKTePU3YIOLIUE YIACIbHBINA BEC
KaXXJ0W Tpynmnbl B OOIIEH YHUCIEHHOCTH E€IUHUI] COBOKYMHOCTH. (O0o03HayaeTcs
OYKBOH ®.

Hakomnennas wactora f H (wnm nHakoruieHHass yactocTh ®H) mokassiBaer,
KaKoe YHCIO €JWHHI] COBOKYMHOCTH B aOCOJIOTHOM WJIH OTHOCUTEIHHOM
BBIPQKEHUY UMEET BEJTMUYMHY BapuaHTa HEe OOJIbIIe 3aaHHOM.

CnyyvaitHas Bapualus IpU3HAKa — 3TO Bapualusl NpHU3HAKa BHYTPU TPYMIIbI,
HE 3aBUCAILAs OT BapUALIMU TPYIIIUPOBOYHOTO MPU3HAKA.

OObsicHsieMas Bapualnus MpU3HAKa — 3TO BapHaIUs M3y4yaeMOTo IMPHU3HAKa,
3aBUCAILAs OT 3HAYEHUH MTPU3HAKA, [TOJI0KEHHOTO B OCHOBY I'PYHITUPOBKH.

OOmrast Bapuwamusi TpU3HAKA — OTO CyMMa CIy4alHOW U OOBICHIEMOM
BapHalUi.

[InoTHOCT, pacmpeneneHus abcomoTHass (OTHOCHUTENbHAs) IOKa3bIBAeT,
CKOJIBKO B a0COJIIOTHOM (OTHOCUTEIBHOM) BBIPAKEHUHM E€IUHMI] COBOKYIMHOCTH
MPUXOJIUTCS HA €AUHUIlY U3BMEHEHHUS BapyaHTa B UHTEpPBAJIE.

NutepBai — MNPOMEKYTOK MEXKIY MAKCUMAJIBHBIM M MHUHHUMAJIbHBIM

3HAYEHHUEM I'PYNIUPOBOYHOIO MPU3HAKA B COOTBETCTBYIOLIEH TPYyIIIE.



[Tonuron — rpaduyeckoe U300pakeHUE TUCKPETHOrO BapUAIIMOHHOTO psiia
pacripefiefieHus. MpeACTaBisieT cOo0O0M 3aMKHYTHIM MHOTOYTOJIBHHUK, a0ciuccamu
BEPILIMH KOTOPOTO SIBJISIFOTCSL 3HAUEHUSI BAPBUPYIOMIETOCs MPU3HAKA, a OpJIUHATAMHA
— COOTBETCTBYIOIIME UM YACTOTHI.

KymynsituBHas kpuBasi (KymyJsaTa) — KpUBasi, XapakTepu3yromas JTUHAMUKY
HAKOIUJIEHHOW YaCTOThI MJIM YaCTOCTH.

Kpusas Jlopennia — 31o rpaduk JopeHia, KOTOpbIi 3aHUMaeT 0coboe MecTo
Cpeau pa3INYHBIX BUJIOB IPaUKOB, TOCKOJIBKY OH MOXET OBITh UCIIOJIH30BAH JIJIs

CraTucTHYeCKHil MOKa3aTellb — KOJIMYECTBEHHO BBIPAXKEHHOE OMPEICICHHOE
CBOMCTBO WJIM KauyecTBO COBOKYMHOCTH. JI10OOW cTaTHUCTUYECKH TOKa3aTelb
MOET OBITh MOJIYYEH MyTeM CYMMHUPOBAHHUS KOHKPETHBIX BHUJIOB MPHU3HAKOB M UX
GbyHKIMN ¥ TyTeM JIeHCTBUM, MPOU3BOAUMBIX C STUMH CyMMaMHU.

Mopa (MofanbHOE 3Ha4Y€HHUE MPU3HAKa B COBOKYIMHOCTH) — HambOoOJee 4acTo
NOBTOpSIIOIIEECS 3HAYEHUE BapuaHTa WJIM, IMPOIIE, BapUaHT C HauOoIbIIeH
YaCTOTOM.

Menuana (MeauaHHOE 3HAYEHHE MpPH3HAKA B COBOKYIHOCTH) — BEJIMYMHA
IPU3HAKA, KOTOpasl JAEJIUT PAaHKUPOBAHHYIO MOCIEI0BATEIbHOCTh €r0 3HAYEHU Ha
JIBE€ pPaBHbIC I10 YUCIEHHOCTH YacTH.

OTHOCHUTENbHBIE BETUYMHBI — OTO Trpylna o0oOMIAIOMUX ToKa3aTese,
KOTOpbIE JIaI0T YUCJIOBYIO XapaKTEPHUCTHUKY COOTHOIIEHUS JIBYX COIOCTAaBIISIEMBIX
BEJINYMH.

JIUCKpeTHBI psin — 9TO TaOJIMIA, COCTOAMAs W3 KOHKPETHBIX 3HAYCHHM
BaphUPYIOIIETO MPU3HAKA X1 M YHCTIA €IMHUIl COBOKYITHOCTH C JIAHHBIM 3HAYCHHEM
npu3Haka f 1 -9acToT; YMCIO TPYyNH B JUCKPETHOM PSAYy OMPEACISICTCS YUCIOM
pealIbHO CYIIECTBYIOIIMX 3HAYEHNUN BaPbUPYIOLIETO MPU3HAKA.

WuTtepBanbHBIA  psii — 3TO TabnWIa, COCTOAMAs W3 HWHTEPBAJIOB
BApBUPYIOIIETO MPHU3HAKA X1 W 4YHUCJIa €JUHUIl COBOKYNMHOCTH, IOMAJAI0NINX B
naHHbii uHTepBas ( f 1 ), wiam W3 Aojed 3TOro uymciia B OOMIIEH YUCIEHHOCTH

COBOKYMHOCTEH (1 ).



Pa3max Bapuanuu — HauOoliee MPOCTON MOKa3aTeab Bapualuu. JTO pa3HULA
MEXJIYy MaKCUMalbHbIM (Xmax) ¥ MUHUMaIbHBIM (Xmin) HaOII0JaeMbIMU
3HAYCHUSIMU MPU3HAKA B COBOKYITHOCTH.

CpennenuHeiiHOE OTKJIOHEHHWE — II0Ka3aTelb, 00JIaJaloluii B OTJIMYUE OT
pa3maxa  Bapualuu  Oojiee  CTPOTUMHU  XapaKTEpPUCTUKAMH,  IMOKa3bIBaeT
cpenHeapu(MeTUYeCKoe 3HaueHHE AaOCOIMIOTHBIX OTKJIOHEHWM NpHU3HAKa OT €ro
CPEIIHETO YPOBHSI.

HNucnepcus npuszHaka (D) — »3To cymMma KBaapaToB OTKJIOHEHHUM
WHIMBUTYaJIbHBIX 3HAUYEHUM MPU3HAKA OT CPEIHETO apu(hMETHUECKOTO 3HAUCHUSI.

OtHocuTenbHOE  JIMHEMHOE  OTKJIOHEHHE,  XapakTepHu3yiolee  JOJI0
YCPEIHEHHOTO 3HA4YeHHUs TMpU3HaKa aOCOJIOTHBIX OTKJIOHEHUW OT CpeaHei
BEJTUYUHBI

[Tokazarenu nuddepeHnranuy MO3BOJISIIOT OLCHUTh YPOBEHb pa3Iv4vil B
COBOKYITHOCTH.

[Toka3zaTenu acCUMMETPHUH XapaKTEPU3YIOT CKOIIEHHOCTh AIMIUPUUECKOTO psifa
pacnpeiesieHus: OTHOCUTEIFHO HOPMAJIBHOTO pacipeiesieHusI.

OMnupuyeckas  KpuBas — pacmpeneieHuss —  (QakTuyeckas  Kpuas
pacmnpeneneHus, MOJy4eHHAas! TI0 TaHHBIM HAOIIOICHMS, B KOTOPOI OTpa)karoTcs Kak
oO1ue, TaK U CIIy4ailHbIe YCIOBUS, ONPENEISIONINe pacipeiesicHuE.

Teopetnueckass KpuBas  pacmupefelieHuss —  KpUBas, BbIpaKaroIas
(GYHKIIMOHAIBHYIO CBSI3b  MEXKAY HW3MEHEHHEM BapbUPYIOIIETO TMpHU3HAKA U
M3MEHEHHEM YacTOT U XapaKTepU3yIolllas ONpPEeAeICHHbIN TUIl pacIpeaeICHUS.

Jlunamuueckuid pan pacupenesieHus (psia AMHAMUKU) — YUCJIOBBIE 3HAUYCHUS
CTaTUCTUYECKOTO noKa3are’s, NpEeCTaBICHHbIE BO BPEMEHHOI
MOCJIEI0BATEILHOCTH.

NHpnexkc — OTHOCUTENBHBIN MOKA3aTEellb, KOTOPBIA XapaKTEpU3yeT U3MEHECHUE
CJI03KHOTO COIMATIbHO-3KOHOMUYECKOTO MoKaszaTes, COCTOSIIETO u3
HECOM3MEPUMBIX JJIEMEHTOB, B MPOCTPAHCTBE, BO BPEMEHU M MO CPABHEHUIO C

IIJTaHOM.



CTpykTypa COBOKYDHOCTM — 3TO  pacCIHpe/esieHue  COCTaBJISIOLIUX
COBOKYITHOCTb TPYII (YacTei, €IUHHUI]) O KAaKOMY-THOO KOJUYECTBEHHOMY WJIU
KaueCTBEHHOMY MPU3HAKY.

Bri6opouHoe HaOnofeHne — BUJ HECIUIOLIHOTO HAOMIOACHMS, TP KOTOPOM
MPU3HAKA PETUCTPUPYIOTCS y OTIENbHBIX EIUHUIl H3y4aeMON COBOKYMHOCTH,
OTOOpaHHBIX C UCTOJIb30BAHUEM CIICIIMAIBHBIX METOIOB.

DKOHOMETpPHKAa — JTO HayKa, KOTopas JaeT KOJWYECTBCHHOE BBIPAXKEHUE

B3aMMOCBSI3eH YdKOHOMUYCCKUX SIBJICHUN U MponecCoB.



[Ipunoxenue 2

MUHUCTEPCTBO HAYKHU U BBICIIIETO OBPA30BAHHS POCCUIMCKOM ®EJIEPALIUN
denepanbHOE rOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPESIKICHUE
BBICILIETO 00pa30BaHus
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N3yuenne pucuuruimHabl «MaTeMaTUYECKUE METOAbl AaHAN3a JIAHHBIX»
MPENyCMaTPUBAET:

- IPEIOCTABIIEHUE TEOPETUYECKOTO MaTepuajia B COOTBETCTBUM C
MpOrpaMMOK, C YKa3aHUEM MaTepualia MO CIIMCKY JJIEKTPOHHBIX UCTOYHUKOB IS
KaKJ0M TEMBI;

- B3aMMOJICCTBUE C YJEHAMH TBOPYECKOTO KOJUIEKTHBA, BBIMOJIHEHUE
VHIUBHUAYaIbHBIX 3aIaHUN PYKOBOJUTEIS KOJUIEKTUBA;

— 00s13aTeNIbHOE COTJIACOBAHHME TMPOEKTHBIX, TEXHUYECKUX U TPOUUX
PELIEHUM C PYKOBOAUTEIEM KOJIJICKTHUBA.

Tekywguii kommpons. llpenycMatpuBaer ydeT MPENOIABATEIEM
CBOEBPEMEHHOCTH U KaueCTBa BHITIOJTHEHHBIX MAaruCTpaHTaMU MPAKTUYECKUX PadoT.

Hmozoeviii  npomescymounviii.  Koumponap. llpenycmatpuBaet
PEUTHHTOBYIO OLICHKY 10 Y4eOHOM AUCIUIIMHE B TCUCHHE CEMECTpPa U dK3aMEH.

MeToanuyeckue peKoMeHIaluM, ONpeie/solue NpoueIypbl OlleHUBAHUSA

PE3YyJIbTATOB OCBOCHUA TUCIHUIIJIUHDI

IlIkana oueHUBaHUA YPOBHA C)OPMUPOBAHHOCTH KOMIIETEHIUM

Kox u popmysiupoBka

Jdranbl ((GOPMUPOBAHUS KOMIIETEHIIUN

KOMIIETEHIIUH
OIIK-1. Crocoben OIIK-1.1
CaMOCTOSTENHHO 3HaTh: MaTeMaTHYeCKUE, eCTCCTBEHHOHAYUYHBIC M COIHAIHLHO-
IPHOOpETaTh, Pa3BUBATh U SKOHOMHYECKHE METO/IBI JUTS HCITOJIE30BAHUS B
[IPUMEHSTh poheCCUOHaIbHON AeITEIbHOCTH
MaTeMaTH4YEeCKHE, OIIK-1.2
€CTECTBEHHOHAYYHEIE, YMeTh: pemath HeCcTaHIapTHBIC MPOodecCHOHANIbHbBIC 3a7a4l, B

COLMATEHO-KOHOMHYECKHE
1 nipodecCHOHAbHBIE
3HAHHMS JUTS PEIICHUS
HECTaHIAPTHBIX 33714, B TOM
YHCIIe B HOBOW HIIH
HE3HAKOMOH cpelie U B
MEXTUCIUTUTHHAPHOM
KOHTEKCTE

TOM 4WCI€ B HOBOM MM HE3HAKOMOM cpege U B

MEKIUCLHUIIMHAPHOM KOHTEKCTE, c PUMEHEHHEM
MaTeMaTHYECKHUX, €CTECTBEHHOHAYYHBIX, COLIMAJIBHO-
HKOHOMHUYECKUX U MPO(decCHOHATbHbBIX 3HAHUN

OIIK-1.3

BJ'Ia,I[eTLZ HAaBbIKaMH TCOPCTHYCCKOIO U ISKCIICPUMCHTAJIIBHOI'O
HUCCICOAOBaAHUA 00BEKTOB HpO(l)GCCI/IOHaJII)HOfl JACATCIBHOCTH, B
TOM 4YHCIIE B HOBOM WM HE3HAKOMOH cpeae u B
MCKIUCHUIITIMHAPHOM KOHTCKCTC

OIIK-3. CrrocobeH
aHAITU3UPOBATH
npodecCHOHANBHYIO
HH(GOPMAITUIO, BBIICIATH B
Hel TiIaBHOE,
CTPYKTYpPHUPOBATH,
0(hOpMIIATE ¥ TIPEACTABIIATH
B BUJIC AHAJTUTHYICCKHX
0030pOB ¢ 000CHOBAHHBIMH

OIIK-3.1
3HaTh: [PUHLUIBL, METOABl M CPEACTBA aHaIW3a H
CTPYKTYPHPOBaHHUs NPOecCHOHATBLHON HH(POPMAaLUK

OIIK-3.2

YMETh: aHaJM3UPOBaTh MNPOPECCHOHAIBHYI0 HH(pOPMaLHIO,
BBIICNISITH B HEH TIJIaBHOE, CTPYKTYpUPOBaTh, OQOPMIISTH H
MIPEACTABIATH B BUJIE aHAIUTHYECKUX 0030pOB

OIIK-3.3
Brnapmerp:  HaBBIKAMH  TIOATOTOBKH

HAayYHBIX JOKJIaJ0B,




BbIBOJaMHU U

Hyﬁ]’[HKaHHﬁ n aHAJIUTHUYCCKUX O630pOB ¢ 000CHOBAaHHBIMU

PEKOMCHAalluAMU BbIBOJaMHU 1 PEKOMCHAAIUAMU
KoHTposb nocTHkKeHnid Kypca
Ne Kontponupyemsie Kopxp! u 3ramnst OneHouHbIE CpesicTBa
n/m paszzensl / TeMbl (dopMupoBaHUs TeKyIIHit IPOMEKYTOYHAS
JVCTIMTUTAHBI KOMITCTSHITHIA KOHTPOJIb aTTecTanus
1 BepostHocTHBIE OIIK-1 | 3Haer Teopuio KoHTpoJbHBIT
MOJICITH OIlK-3 onpoc (YO)
yMeer KoHTpoJbHBII
WCITO0JIh30BATh omnpoc (YO) DK3aMeH
BIIAJICET JlaGopaTtopHas
HaBbIKaMU paboTa (IIP-
peai3anuu 11)
OIIK-1 | 3Haer Teopuio KoHTtponbHbIll | DK3ameH
OIIK-3 onpoc (YO)
Cratuctuueckue yMeer KonTposbHblii
2 METO/IbI 00padOTKH HCITO0JIh30BATh omnpoc (YO)
JTAHHBIX BIIAJICET Jlaboparopnast
HaBBIKAMH pab6ora (ITP-
peanu3aIim 11)
OIIK-1 | 3Haer Teoputo Camocrositenb | DK3ameH
OIIK-3 Has pabota
(IIP-6))
MonenupoBanue yMeer CamocrosiTenb
3 CTaTHUCTUYECKUX UCIIO0JIb30BATh Hasi pabora
9KCIIEPUMEHTOB (T1P-6))
BJIa/IeeT Jlaboparopnas
HaBBIKAMH pab6ora (I1P-
peaan3aliu 11)
OIIK-1 | 3Haer Teopuio Camocrosarens | Dk3ameH
OIIK-3 Has pabota
(IIP-6))
yMeer Camocrosrens
4 AHATH3 JAHHBIX UCIIOJIb30BaTh Hasi pabora
pabora (ITP-
6))
BJIaJIeeT Jlaboparopnas
HaBbIKaMU pabora (ITP-
pean3aiu 11)
OIIK-1 | 3Haer Teopuio Camocrosarens | Dxk3amMeH
HopmarbHoe OIIK-3 Hast pabora
5 (T1P-6)
pacnpezneneHue
yMeer Camocrosarens | Dxk3ameH
UCIIO0JIb30BATh Hasi pabora




(I1P-6)
BJIa/I€ET JlaboparopHas | Dx3ameH
HaBbIKAMU paborta
peaMzanuu (ITP-11)

4. ycrubii onpoc (YO): cobecenopanue (YO-1), komwtokBuym (YO-2); utoroBas
npesenrarus (YO-3); kpyrisiii ctoi (YO-4);

5. Ttexumyeckue cpeactsa koutpoiisa (TC);

6. mucemennbie pabotsl (ITP): Tectsr (ITP-1), koHTposbHBIE padoTsl (ITP-2), acce (ITP-3),
pedeparsl (ITP-4), kypcoBbie padoTsr (ITP-5), HaydHO-y4eOHBIE OTYETHI TIO MTPAKTHUKAM
(ITP-6), xoucnext (I1P-7), mpoext (I1P-9). PasnoypoBueBsie 3axaun u 3ananus ([1P-11) u
T.II.

MarepuaJbl K 3a4eTy/IK3aMeHYy

Ilo pe3ynpraTaM HM3ydeHMs Kypca IPEAyCMOTpPEH 3a4eT B KOHLE | ceMectpa u
9K3aMEH B KOHIIE 2 ceMecTpa. 3a4eT U SK3aMEH MOXET ObIThb NPOBEAEH B BHJIE
IPOJAYMaHHOW CHCTEMBI PEUTUHIOBOM OLIEHKHW. He pgocTurmmue xenaemMoro pesynbrara
MarucTpaHTbl MOTYT CJaBaTh 3K3aMEH TPaJMLMOHHBIM CIOCOOOM B YCTHOU (opme

OTBCTA HA BOIIPOCHI OMJIETOB.

Bonpocsl k 3k3aMeHy M0 THCHUIJIMHE
«MaremaTH4ecKHe METOIbI AHAJIN3A TAHHBIX

1. UYro o3Havaer cioOBO «cCTaTUCTUKa»? B Kakux 3HAYEHHUSX CETroJHs
UCIIOJIb3YETCA TEPMUH «CTaTUCTUKa»? YUTO SBISETCS MPEAMETOM CTATUCTUKU?

2. HazoBuTe OCHOBHBIE 3aJayll CTATUCTUKHU. [lepedncnuTe TPUHIUIIBI
paboThl O(HUIMATHHON CTATUCTHKH.

3. VkaxuTe paznuuus  MexaAy opUIHManTbHOM M adbTEePHATHUBHOM
cTaTucTHKOW. HazoBUTe OCHOBHBIE TPUHIUIBI  PabOTBI  CTATHUCTHYECKHX
YIIPaBIICHUN.

4. HazoBuTe BCe OJITambl CTAaTHCTHYECKOTO wHccieAoBanus. Yto Takoe
cratucTrueckoe HaOmoaeHue? Kakue opranu3annoHHbie POPMBI CTATHCTUYECKOTO
HAOJFOICHYS BBIICTISIOT?

5. VkaxuTe OCHOBHBIC BHUABI IIIKAJT U3MEPEHUS W WX CBOWCTBA,

HCIIOJIB3YCMbBIC B CTATUCTHYCCKOM aHAJIU3C. HpI/IBeI[I/ITe IIPUMCPEIL.



6. Kakue mnporpaMMHO-METONOJOTUUECKHUE BOIMPOCHl COCTABISIIOT ILJIaH
cTaTUCTHYeCKoro HaOmroaeHuss? YUto Takoe O0OBEKT HAOMIOAEHUS M eAUHUIA
HaOmoaeHuss? Yrto Takoe KPUTUUYECKUH MOMEHT HAONMIOJEHUS M BpeMs
HaOmoAeHUs?

/. Kakue mnpusHaku HazbiBatoTca aTpuOyTuBHbIMU? Kakue npuszHaku
Ha3bIBAIOTCS] KOJTMYECTBEHHBIMHU ?

8. Kakumm cmnocobamu MOXKET OBITh OPraHU30BaHO CTATUCTUYECKOE
HaOmMoeHne? YKaXuTe TMPEUMYIIECTBA M HEJAOCTATKU PA3IUYHBIX CIOCOOOB
HaOmoneHus. [IpuBeauTe npuMepsl.

9. Kakue knaccudukanmmu  BHUJIOB  CTATUCTUYECKOTO  HAOIIOJICHUS
UCIIONIB3YIOTCS B CTaTHUCTHYEeCKOM mpakThke? Kakue ommOKH MOTyT BO3HUKATh B
mpoliecce craTucThuueckoro HabmoaeHus? HazoBuTe crnocoObl UX KOHTPOJS U
IPEeIOTBPAIICHHUS.

10. B uyem cyrh cBoaku JgaHHBIX? UTO Takoe IEHTpalIM30BaHHAs U
JELUEeHTPaIN30BaHHas CBOJIKA?

11. Yro Takoe rpynmnupoBka naaHHbIX? Kakue BuABI TpPYNIHPOBOK
cymectBytor? Kakue 3amaun pemarT ¢ NOMOIIbK TPYNIHPOBKM JaHHbIX? Kak
ONPENEIACTCS YUCIIO TPYII?

12. Kakoii mpu3HaK Ha3bIBaeTCs AUCKpeTHBIM? 8. Kakol mpu3Hak Ha3bpIBaeTCs
HETPEPHIBHBIM ?

13. Uro takoe psn pacnpenenenus? HazoBure BUABI PSAIOB paclpeaeicHUs.
UTo Takoe BapUAllMOHHBIM Psii PacCHpedesiCHUs] U KaKUe AJIEMEHThI OH COJIEPKUT?
Kak crpositcss BapuallMOHHBIE pANbl O pa3HbIM MpPHU3HAKaM C pPaBHBIMU U
HEpPaBHBIMH UHTEpBaIaMu?

14. Yro Takoe BTOpu4Has rpynmnupoBka? UeM oTimyaeTcs KiacCU(PUKAINS OT
TPYIIUPOBKU?

15. Kak rpaduyeckn n300pa3uTh BapHALIMOHHBIN psia pacnpenenenus? Urto
npeacTaBisier coboii kpuBas JlopeHa M KakoBa €€ poJib B CTaTUCTHUUYECKOM

ananuse?



16. HazoBuTe OCHOBHBIE 3JIEMEHTBHI CTATUCTUUYECKOW TaOmuipl. YTto Takoe
nojJiexariee u ckazyemoe tadbnuupl? Kakue tabnuibl Ha3biBatoT npoctbiMu? Kakue
Ta0JIUIbI HA3bIBAIOT KOMOUHAITMOHHBIMU ?

17. Yro Ttakoe abOcomoTHas BenuuuHa? HaszoBuTe cnocoObl MONy4YeHUS
abcomoTHOM BenuuuHbl. YTO Takoe oTHOcHUTeNbHas BenuunHa? Ha kakue rpynmsbl
MOJPA3JIENAIOTCS OTHOCHUTENIbHbIE BeNUYMHBI? C KakoW LENbl0 MCIOIb3YIOTCS
OTHOCHUTEJIbHBIC BEJIMYMHBI, KAKOBA UX POJIb?

18. Urto Ttakoe cpemusis BenuuumHa? KakoBO 3HaYeHUE CPEIHUX BEITUYUH?
HazoBuTe Buabl cpenHux BenuuuH. HaszoBute mNpaBUiIO  HMCHOJIB30BAHUS
onpenesieHHoN Gopmynsl cpeaHeil. HazoBute cBolicTBa cpeliHel apudpMeTuueckoit
BEJTUYUHBI.

19. Yrto Takoe Bapumanms? KakoBa posib H3ydeHUs Bapualuu? a30BUTE
NOKa3aTeu CTENeHU BapHalliHy.

20. HazoBuTe cBoOiicTBa JUCIIEPCUU TpPU3HAKA B COBOKYMHOCTH. Kak
pPacCCUMTHIBACTCS U XapaKTepHu3yeTcs ACIMIbHBINA KodQduumeHT nuddepeHuanm?
B uem cyTh npaBuiia CIOXKEHUs TUCIEPCUI N3Yy4aeMOro Mnpu3HaKa?

21. Yo sBnsieTcs ajnbTepHATMBHBIM Ipu3HakoM? Kak onpenenuts Bapuaiuio
aJIbTEPHATUBHOTO MpU3HAKa?

22. Kaxkue kpuBble pacnpeaciacHus BoeiaesaoT? HazoBuTte nmokasarenu Gopmbl
pacnpenencHusi. Kakue MOMEHTHI pacpe/ielieHrs] BaM U3BECTHBI ?

23. Yto ompenenstor Kputepunm cornacus? HazoBute BHUIBI KpUTEpPHUEB
COTJIacHs.

24. Yro takoe psaa nuHamuku? KakoBa ero posib B CTaTUCTUYECCKOM aHan3e?
HazoBute Buabl panoB nuHamuku. [IpuBenute npuMepbl HECOMOCTABUMOCTH PSJIOB
nuHaMuKky. Ha3oBuTe mokasaTenu MHTEHCUBHOCTU U3MEHEHUS PSAI0B JUHAMUKHU.

25. . HazoBuTe MeTOABl BBIABICHHUS OCHOBHOW TEHJEHIIMM B Pa3BUTUH
SABJICHUS. YKaXKUTE NPEUMYIIECTBA U HEIOCTATKH KaXKJI0TO U3 METO/IOB.

26. B 4WeM COCTOMT B3aWMOCBSI3b MEXKIY IEMHBIMH ¥ 0a3WCHBIMH
aOCOJIIOTHBIMU TpUpocTaMu? B YyeM coCTOUT B3aUMOCBSI3b MEXKIY LENHBIMUA M

0asucHbIMU KO3 PumentamMmu pocra?



27. OT 4yero 3aBUCUT BBIOOp MAaTeMaTHYECKOW (PYHKIUU ypaBHEHHs TpeHja?
Kak npoBepuTh aieKBaTHOCTh BBIOPAHHOTO ypaBHEHMs TpeHAa? UTo Takoe MHIEKC
CE30HHOCTH?

28. UYto Takoe skcrpanoysiuug? Ilpm momomu Kakux IMoKas3aTelled MOKHO
OCYIIECTBUTH HKCTPANIOJISALINIO JUHAMUYECKOTO psia?

29. UYrto HaszbiBaeTcs cpeaHed omuOkoil BeiOOpku? Kak ompepensercs
JIOBEpUTEIIbHBIN UHTEpBAJ AJIs cpeAHero u ais aoau? Yrto takoe masnas BbIOOpKa?
Kak onpenensiercst cpeiasas ommoKa Majaoil BHIOOpKU?

30. Ha3zoBuTe OCHOBHBIE THIBI HIKOHOMETPUYECKHX Mojesei. UTo BXOAUT B
cnenudukanuio moaenu? Urto B ceOs BKIIOUYaeT 3Tan UACHTHU(PUKALUK MOAEIHU?
Kakue oCHOBHBIE THIIBI SKOHOMHYECKMX JaHHBIX BBl 3Haetre? Kak mnpoBoautcs
BepUPUKALIMS MOJIEIH.

JlonosiHMTEILHBIE 32 IaHUA:

1. PackpbITh TOHSTHS ¥ MPUEMbI IKOHOMETPHUUYECKOTO MOACIIUPOBAHUS;

2. OCHOBBI PErpecCUOHHOT0 aHAJIN3a;

3. PackpbITh MOHSTHUS MYJIbTUKOJUTMHEAPHOCTH u
reTepOCKeJaCTUYHOCTH;

4, CymiHocTh 0000IIEHHOT0 METO/1a HAMMEHBIITNX KBaPaTOB;

d. CyIIHOCTh aBTOKOPPEISALINSA BPEMEHHBIX PSiJIOB;

6. [IporpammHoOe oOecrieueHre MaTEeMaTHIECKON CTaTUCTUKH;

7. Meronpl  cbOopa  CTaTUCTUYECKUX JAHHBIX W HWHTEPIPETAIHNH

pe3yJIbTATOB PACUYETOB.
Kpurepuu BbICTaBJIeHUS OLIEHKH CTYIEHTY HA IK3aMeHe
e OnieHKa «OTJIMYHOY» BBICTABIISIETCS CTYIEHTY, €ClM OH TIyOOKO U MPOYHO
YCBOWJI TNPOTPAMMHBIA MaTepual, HCUEPHBIBAIOINIE, IOCIEI0BATENBHO, YETKO H
JIOTUYECKU CTPOWHO €r0 M3JIaraeT, YMEET TECHO YBA3bIBATH TECOPHUIO C IMPAKTUKOM,
CBOOOJHO CIIpaBISIETCS C 3ajJa4aMM, BOTPOCAMHU M JPYTUMHU BUJIAMH MPUMEHEHUS
3HAHWUM, NPUYEM HE 3aTPYJIHSIETCS C OTBETOM IPH BUIOU3MEHECHUHU 3aJaHUM,

UCIIOJNB3YEeT B OTBETE Marepuas MOHOrpadUyecKol JUTepaTypbl, MNPaABUIbHO



00OCHOBBIBAE€T MPUHATOE pEUICHUE, BIIAJICET Pa3HOCTOPOHHMMH HABBIKAMH U
IIPUEMAMHU BBINIOJIHEHUS MTPAKTHYECKUX 3a/1a4.

eOneHKa «XOpOILIO» BBICTABIAECTCS CTYAEHTY, €CIM OH TBEPAO 3HAET
Marepual, TpaMOTHO M N0 CYIIECTBY M3J1araeT €ro, He JOIYCKas CYIIECTBEHHBIX
HETOYHOCTEM B OTBETE HAa BONPOC, IPABWIBHO TNPUMEHSIET TEOPETUUECKHE
MOJIOKEHHUSI TPHU PENIEHUH MPAKTUYECKHX BOIPOCOB M 3aJay, BIAACET
HEOOXOIMMBIMU HaBbIKAMU U MPUEMAMU UX BBIMOJTHEHUSI.

eOLIEHKa «yJOBJIETBOPUTEIBHO» BBICTABIISIETCS CTYJIEHTY, €CIIM OH HMEET
3HAHMS TOJBKO OCHOBHOIO MaTepuala, HO HE YCBOWJI €ro JAeTalied, JOIyCKaeT
HETOYHOCTH, HEIOCTATOYHO MpPaBUIIbHBIE (POPMYTUPOBKU, HAPYIICHUS JIOTUYECKOU
NOCJIEIOBATENIBHOCT B M3JIOKEHUU MPOrPAMMHOIO MaTepuana, HCIbITHIBAET

3aTPYAHCHU:A ITPHU BBITOJIHCHHUU ITPAKTUICCKUX pa60T.



