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1. Koa u HaumeHoBaHue HanpasneHusa nogrotoBku: 01.03.04 MNMpuknagHaa maTemaTuka
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8. YueOHbIn roa: 2025/2026 CewmecTp: 7



9. Llenn n 3apaum y4ye6HON ANCLUMNNUHDI

Llenu ocgoeHust y4ebHoU OuCyUrIUHbI:

- (OPMUPOBAHME KOMMMIEKCA 3HAHWA NO TeopuUMm U MNPaKTUKE aHanmsa U
NPOrHO3MPOBaHNA Ha MaKpPO- N MUKPOYPOBHSIX;

- OCBOEHME TEXHOMOMMM MPOrHO3MPOBAHMSA COLIMANbHO-3KOHOMUYECKUX MoKasaTenen c
MOMOLLIbIO CTaTUCTUYECKMX METOOOB;

- (OPMUPOBAHME HABLIKOB pELUEHUs TEOpPEeTUYECKUX W MPUKNagHbIX 3agady, Wux
KONMYECTBEHHOMO N Ka4YEeCTBEHHOrO aHanmsa, NOCTPOeHU MOAENen 1 NPOrHO30B;

- npuobpeTeHne HaBblkOB CaMOCTOSATENIbHOIO WM  TBOPYECKOro  MCMOSIb30BaHUS
NONyYeHHbIX 3HAaHWI B NPAKTUYECKON OEATENBHOCTY;

- pasBuTME NOTMMYECKOro MbILUSIEHMS, MO3BOSISOLEr0 YEeTKO pasfensaTb NpeanoChifiku
aHanu3a W MomnyveHHble Ha WX OCHOBE BbIBOAbI, MOHMMAaTb W MPOCNEXuBaTb MPUYUHHO-
CNeACTBEHHbIE CBA3M.

3adayu y4yebHoU OuCyUMNIUHbI:

- cnocobcTBOBaTb  OBMAAEHMIO MpUemMamMn U CTAaTUCTUYECKUMU  MeTOo4aMu
NMPOrHO3MPOBaHNA, OCHOBaHHbIMA Ha aHanM3e BPEMEHHbIX pPAgoB,  NPUMEHEHUK
PErpeCcCMOHHONO 1 KOPPENALNOHHOIO aHanmaa;

- pasBMBaTb CMOCOOHOCTM aHanu3a KU MHTepnpeTauum NOSTyYEeHHbIX KONMYECTBEHHbIX
pe3ynbTaToB;

- BblpabaTtbiBaTb HaBblkM BblbOpa CTaTUCTUYECKUX MOAenem un  MeTonoB
NPOrHO3MpPOBaHMSA Ha OCHoBe 000OLEeHNss N aHanusa MHgopMaLmKn; NOCTPOEHNST Ha OCHOBE
OnucaHus cuTyauui MOAENU NPOrHO3MPOBaHWUS MNOBEAEHUS COLMAnbHO-3KOHOMUYECKNX
CMCTEM, (PMHAHCOBLIX M 3KOHOMUYECKMX CTPYKTYP; OLLEHKM KadeCTBa NOCTPOEHHbIX MOAENEN U
NMPOrHO30B C TOYKM 3PEHUNA NX afeKBATHOCTUN (PakTUYECKUM OAHHbIM.

10. MecTto yuye6HOM ancumnnuHel B cTpyktype OMNOIT:

AuncunnnuHa «MakpocTtaTucTU4YecKun aHanu3 n NPorHo3npoBaHMe» OTHOCUTCS K YacTu,
opMmnpyemon y4yacTHukamm obpasoBaTtenbHblIX oTHOoWeHu bnoka 1. AucumnnnHel (Mogynu).

Mpn  u3yyeHnn  gucumniuHbl  oby4varowmeca  OOMKHbl  BnageTb  MeTogamu
MaTemMaTM4yecKkoro aHanusa, nMHenHon anrebpbl, Teopun BEPOATHOCTEM U MaTeMaTU4EeCKON
CTaTUCTUKKN, 3HATb OCHOBbI 3KOHOMUKN N (PHAHCOBOW rPaMOTHOCTM.

MpunobpeTeHHble B pesynbrtate oby4vyeHuUst 3HaHWUS, YMEHUS U HaBblkKM MOTyT OblTb
MCNonb30BaHbl NPY NPOAOCIHKEHUN 0Bpa3oBaHUA U B AanbHeEWLen TPyAOBON OeATeNbHOCTH
BbIMYCKHMKOB.

11. MNnaHupyembie pe3ynbTaTbl 00y4YeHUs nNo gucuunnuHe/Mmoaysnio (3HaHUS, YMeHUS,
HaBbIKW), COOTHECEHHbIE C NNaHMpyeMbIMU pe3ynbTaTaMmum OCBOEHUs1 o6pa3oBaTeribHOMN
nporpamMmbl (KOMNETEHUUSIMU) U MHAMKATOPaAMM UX AOCTUKEHUA:

Kog | HassaHue | Koa(bl) UHankaTop(bl) MnaHupyemble pesynbTaTbl 00y4eHus

KoMneTeH
uun

MK-1 | CnocobeH | MK-1.1 | Obnagaet 3HaTb:  OCHOBHble  MOHATUSA, MeToabl WU MpUEMbI
BbISABIIATb 6a30BbIMY 3HAHMAMWU | CTATUCTUYECKOTrO aHanusa, MOoOEennpoBaHus "
ecTecTee B obnactu NMPOrHO3MPOBaHWS;
HHO- MaTeMaTU4eCKnx
Hayu4Hyto Hayk, YMeTb: MPUMEHATb PErpeccUoHHbI U KOPPEnsLMOHHbLIN
CYLLHOCTb NporpaMMmMpoOBaHUs | aHanusa npu peLleHnun TeopeTUYecknX U NpuKNagHsLIX 3agay;
npobnewm, N MHPOPMALIMOHHBIX
BO3HWKaI0 TEXHONOorMNn BnageTtb: HaBblkaMW MOCTPOEHWUS afeKkBaTHbIX MOAenen u
LLMX Npwm MeToAaMu UX OLEHMBAHMS.
peweHun | K1.2 | YmeeT cobupaTs, 3HaTb: OCHOBHble MeToabl cbopa n 0bpaboTkm nHpopmMaumm,
NHXEHEPH obpabaTtbiBaTb, MeToAbl MaTEMaTUKO-CTaTUCTUYECKOrO aHanmsa;
bIX U aHanusmpoBsaTb
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3KOHOMMWY
€CKUX
3agay

peweHnn

3agad

pe3ynbTathl
ncecrnegoBaHun,
NONy4YeHHbIX NMpu

NHXEHEPHbIX U
OKOHOMUYECKNX

YMeThb: cobuparb, obpabaTtbiBaTh, aHanManpoBaTb
pe3ynbTaTbl UCCNEAOBaHWA, MOMYYEHHbIX MPU  peLleHnn
NHXEHEPHbIX 1 SKOHOMMUYECKUX 3aaau;

BnageTtb: MmeTtogamMuM mMatemMaTMKO-CTaTUCTUYECKOro aHanmaa
N NPOrHO3NPOBaHMS MPU  PELUEHUN  MHXEHEPHbIX U
3KOHOMMYECKMX 3a4ay.

MK-1.3

MmeeT npakTnyeckunx
OnbIT Hay4YHO-
nccnenoBaTenbCKomn
OEATENbHOCTU B
MaTemaTuke u
MHdopMaTUKe

3HaTb: OCHOBHbIE NPUHLUUMNBbI UCMNOJTIb30BaHNA TEOPETUYECKUX
NOSIOXXEHUN B Haquo-MccnenosaTeanKoﬁ neATeNIbHOCTHU;

YMeTb: OCYLECTBNATb MOMCK WHGopMauuu, BblGMpaTb
WHCTPYMEHTarbHble CpeAcTBa aHanvaa, UHTepnpeTupoBaTb
pe3ynbTaTtbl, BblSBMNATb TEHAEHUMW W 3aKOHOMEPHOCTU W
NPUMEHATb MX MPY NOCTPOEHNMN MPOTrHO30B;

Bnagetb: MeTogonorMen u NpakTUHECKUMW  HaBbIKAMU
CTAaTUCTMYECKOTO aHanu3a W OLEHMBAHMS  OCHOBHbIX
TeHAEeHUMN Ha  OCHOBE  MOCTPOEHUS  afeKBaTHbIX
NPOrHOCTUYECKMX mMogeneu B xone Hay4HO-
nccnegoBaTenbCKon AesTENbHOCTH.
12. O6beM gncuunnuHbIl B 3a4eTHbIX eguHulax/yac. — 5/180.
CDopma npome)KyTquoﬁ aTTeCTauun. SK3aMeH.
13. TpyaoemKocTb No BuAam y4yebHomn paboTbl
TpynoemkocTb
Bua yuebHoit paboTsl Mo cemecTtpam
Bcero
7 cemecTp
KoHTakTHasa pabota 68 68
nekumm 34 34
npakTnyeckme 34 34
B TOM 4mcne: nabopartopHsle 0 0
KypcoBasi paboTta
KOHTPOMbHbIE paboThbl
CamocTtosaTensHas pabota 76 76
lMpomexyToyHas aTTecTauns 36 36
WToro: 180 180
13.1. CogepxaHue QUCLUMNIUHDI
Ne n/n Peanusauunsa
HanmeHoBaHue paspena
asgena CopaepxaHve pasgena gUCLMNInHbI AvCLMNINHEL C
P NMOMOLLbIO
ONCLUMNIUHBI o
OHNawH-Kypca,
QYMK *
1. Nekuun
1.1 MeTtogonoruyeckme | MNpeameT, MeToAbl,  TUMOMOMMSA  MPOrHO30B.  [puHLMNELI
BOMNPOCHI pa3paboTku NPOrHO30B.
NPOrHO3MpoBaHUs
1.2 OnemeHTbl 06LLEen Cbop u obpabotka uHdopmauun. Cuctema CTaTUCTUYECKUX
TEOpUN CTAaTUCTUKM | NokasaTenen. BpemeHHble pagpl (Pagbl guHamm).
1.3 BeegeHuve B OcHOBHbIE MOHATUA M NocTaHoBKM 3agad. Obulas nornyeckas




NPVKIagHoM cxema CTaTUCTUYECKOro aHanuaa. O630p MeTOo[0B
CTaTUCTUYECKUI nccnegoBaHus.

aHanus. Teopus

NPOrHo3npoBaHus.

1.4 KoppensaumnoHHo- MeTon nuHenWHOW W HenuHenHowm  perpeccun.  MeTtoa
perpeccuMoHHbIN HaMMeHbLUNX KBagpaToB. OueHunBaHne HEen3BEeCTHbIX
aHanu3 napameTpoB. KoppensumMoHHO-pEerpeccMoHHbIe MOAenn W unx

npuMeHeHne B aHanumse u nporHose. Mogenb MHOXeCTBEHHON
perpeccuu. NporHo3npoBaHme B PErPeCCUOHHbBIX MOAENSX.

1.5 AHanus BpemMeHHbIX | Boigenenve TpeHga. Koppenorpamma.  ABTOKOppensuus.
psgoB CrnaxuBaHne BpeMeHHbIX psaoB. [porHo3vpoBaHue Ha OCHoOBeE

aKkcTpanonaumm TpeHaa. NporHosnposaHne Ha OCHOBE KPUBLIX
pocta. OueHKa TOYHOCTM U HaAEXHOCTM MporHo3a. AfanTyBHbIE
MeToAbl MPOrHo3npoBaHusa: metodbl bpayHa n XonbTa.

1.6 Mpoune metoabl OkcnepTHoe MNporHosvpoBaHue. [porHo3anpoBaHMe Ha OCHOBE

NPOrHo3npoBaHus UMUTALNOHHOro MOAENNPOBaHNS.
2. MNpaKkTn4yeckmne 3aHATUA

2.1 OnemeHTbI o6LLen Cncrtema cratucTudeckux nokasartenen, npumepbl. CpegHue

TEopun CTaTUCTUKN | BENUYMHBLI M Bapuauus, gucnepcusi, LeHTpanbHble MOMEHTHI.
XapaktepucTuka cBasn Mexay npusHakamu. PewieHve 3apad.
BpemenHble  pagbl  (Psgbl gvHamu). ABCOMTHbIE ¥
OTHOCUTENbHbIE MOKa3aTenu AWHaMWKK, UenHble n B6asuncHble.
[Mpumepsl.

2.2 KoppensunoHHo- BbluncneHve n uHTepnpeTauns napaMmeTpoB NapHOW NIMHEWHOW
pEerpeCcCUOHHbIN perpeccuu. To4yeyHbIn n WHTEepBasibHbIN NPOrHO3bl.
aHanu3 Cratuctnyeckass oOuEHKa HaOeXHOCTW napamMeTpoB NapHON

perpeccun un koppensuuu. [Mapabonuueckaa koppenauyus,
rmnepbonuyeckas  koppensauus. Mogenb  MHOXeECTBEHHOWN
perpeccumn.

2.3 AHanus BpeMeHHbIX | MeToabl BbISBNEHUA Tuna TeHAeHUuW AuvHaMuku. [pumepsl.
psgoB MeTtoawnka n3mepeHuns napameTpos  TpeHAa, MeTopq

MHOIOKPaTHOIMO  CKOMb3SALWEro  BblpaBHWBAHWSA,  CE30HHbIE
konebaHusi. Mpumepsl NpUMeEHeHUs B cxeme
9KCMOHEeHLManeHOro  crnaxueaHuma  mogenn  bpayHa u
AByxnapameTpuyeckon mogenu XonbTa.

2.4 Mpoune meToabl Mpnmep ncnonb3oBaHus 3KCNEPTHbIX OLIEHOK npu
NPOrHO3MpOBaHKA ynopsAodYeHMn  CUCTeMbl  FOCYO4apCTBEHHbIX  CTaHAapToB.

Mpumep 3agayn MMMTAUMOHHOrO MOAENVPOBaHUS — 3agava
MacCcOBOro 06cny>KMBaHums.

13.2. Tembl (pa3genbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Bugb! 3aHATUI (KONIMYECTBO YacoB)
Ne HaunmeHoBaHne Temsbl CaMOCTOSTENbHAS
n/n (pasgena) gucumniivHbl Jlekunn MpakTnyeckune | JlabopaTtopHbie paGoTa Bcero
1 MeTogonoruyeckme 5 0 i 8 10
BOMPOCHI NPOrHO3MpOBaHMS
5 OnemeHTbl 00LLen Teopumn 4 4 i 6 14
CTaTUCTUKK
BBegeHuve B npuknagHom
3 | cTaTUCTUYECKMA aHanNn3. 4 0 - 6 10
Teopuns NPOrHO3MpPOBaHUS.
4 | KoppersiumoHHo- 10 12 - 22 44
perpecCcuoHHbIN aHanms
AHanm3 BpeMeHHbIX psgoB 10 12 - 22 44
6 Mpoune meToabl 4 6 i 12 29
NPOrHO3MpoBaHUS
Utoro: 34 34 - 76 144
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14. MeToanyeckue ykasaHusa Ans odyyaroLWmMXCca No OCBOEHUIO AUCLUNIIUHDbI:

YyebHasa ancunnnunHa «MakpoCcTaTUCTUYECKUA aHanmM3 1 NPOrHO3nMpoBaHME» BKOYaET
B ceba KOMMIEKCHYH MEeTOAOMorMio  CTaTMCTUYECKOro aHanumsa, MOLEnvMpOBaHUA W
NMPOrHO3MpPOBaHNA WHOpMauuK, nNpencTaBleHHON BpPEeMEHHbIMM psigaMu  coumarnbHO-
9KOHOMMYECKMX SBMEeHM n npoueccoB. OgHon n3 ocobeHHocTen y4yebHOM AUCUMMNIUHLI
ABNSAETCA LWMpoKasa npegMeTHasi obnacTb OXBa4YeHHOro mMaTepuana Co CBSA3bK U3naraembixX
pasgenoB mexagy cobown. OTcioga BbITEKaeT HeobXOOMMOCTb pPErynsapHOro noceLleHus
ayAUTOPHbBIX 3aHATUN N CaMOCTOATENbHON paboTbl.

AyouTtopHaa paboTa npegycmaTpuBaeT Jfekuun MO KNHYEBbIM U NPOBAEMHbIM
BOMpocam AUCUMNIIMHBI M MNPOBEAEHME NPaKTUYECKUX 3aHATUA C Lenbl  3akpenneHus
TeopeTnyecknx 3HaHun. CamocTosiTenbHass paboTa oOy4vallmxca HanpasfeHa Ha
dhopmmpoBaHMe HaBbIKOB paboThbl C pa3nUYHbIMU UCTOYHMKaAMMK, CUCTEMaTU3aL M NOy4YeHHOM
WHpopMauuK, COCTaBIEHUs aHanUTUYecKUX mMaTepuanos, pelleHus 3agady. MopenbHble
npuMmepbl,  UANOCTPUPYOLWMNE  NPUMEHEHME  OCHOBHbIX  TEOPETUYECKUX  MOHATURA,
obecrneynBaloT MOHMMaHWE M3naraeMoro TeopeTU4ecKoro martepuana u SBMsTCS OCHOBOM
AN CaMOCTOATENbHOMO BbINOSTHEHUS NPAKTUYECKNX 3a4aHUN.

[Ana ycnewHoro OCBOEHUS AUCLMNIIMHBLI PEKOMEHAYEeTCS BHUMAaTEllbHOE U3y4YeHue
KOHCMEKTOB NeKUWn, MaTepuanoB nNpaKTUYeckux 3aHATU, paboTta C  OCHOBHOM M
AOononHuTenbHon  nutepatypon. [onHoueHHOe  BOCMPUATME  OCHOBHbBIX  KOHLENuWUn
ANCUMNIMHBbI - nNpegnonaraeT Hanuume 6a3oBblX 3HAHWWA  TEopuM  BEPOATHOCTEN W
MaTeMaTM4Yeckon CTaTUCTUKU. IOTUM obycrnoBreHa TemaTuka CaMOCTOSATEeNbHOW paboTbl B
pamkax MnepBOM TeMbl — MOBTOPEHME OCHOBHbLIX MOHATUA W ONpPeaeneHun ITUX paHee
N3yYeHHbIX ANCLMMIIVH.

B cnyyae Heob6xoaMmocTu nepexoga Ha AUCTAHUMOHHBIA pexum obydeHus Oyaet
CO3[aH 3NeKTPOHHbIN Kypc « MakpoCTaTUCTUYECKUN aHann3 n NpPorHo3npoBaHME» Ha nopTane
«ONEKTPOHHbLIN  yHMBepcuTeT BIY» hitps://edu.vsu.ru/ . Tam xe 6yayt pasmelleHbl
HeobxoaMMble AN YCBOEHUSA Kypca Matepuarnbl.

15. lNepeyeHb OCHOBHOM W [OMNOJIHUTENBLHOM nUTepaTypbl, PECYPCOB WHTEPHEeT,
Heob6XxoAUMBIX AN OCBOEHUA AUCLIUNIIUHDI

a) OCHOBHag nuTepaTtypa:

Ne n/n MCTOYHMK

MnotHukoB A. H. OnemeHTapHas Teopusi aHanmMsa n CTaTUCTUYECKOe MOAENUPOBaHNE BPEMEHHbIX
psgoB: YuebHoe nocobue / A. H. MNMnoTtHukoB. — CI16 : M3gatenbctBo «JlaHb», 2015. — 224 c.: vn.
— (Y4ebHukm ans BY30B. CneuuanbHas nuTtepartypa). - Pexum pocryna:
http://e.lanbook.com/view/book/65051/ .

6) gononHuTenbHas nuTepaTypa:

Ne n/n McToYHmK

CeewHukoB A. A. MNpuknagHble MeToabl Teopun BepossTHOCTel: YuebHuk / A. A. CeeluHukoB.; MNog
2 peq. O. WN. 3anua. — CI16. : M3gatenbctBo «JlaHb», 2012. — 480 c.: un. — (Y4ebHukn ons By30B.
CreuvanbHasg nuTtepaTtypa). - Pexum goctyna: http://e.lanbook.com/view/book/3184/ .

B) MHPOPMALIMOHHbIE ANEKTPOHHO-06pa3oBaTenbHble pecypchbl (0duumnanbHble pecypcbl UHTEPHET) :
Ne n/n Pecypc

OdmumanbHbin cant mexmata MIY: http://www.math.msu.ru .

Caint maTtematmyeckoro cpakynbteTa (pas3gen, Ha KOTOPOM pa3MeLLeHbl MeToAMYeckue usgaHus):

https://math.vsu.ru/wp/?page id=937 —.

OBC «YHuBepcuteTckas bubnmMoTeka OHNamH».

OneKTpoHHO-6nbnnoteyHas cuctema «Maparensctea Jlanby: (https://e.lanbook.com/).

ONeKTPOoHHO-6ubnuoTeyHas cuctema «KoHcynbTaHT cTygeHTar. — (http://www.studentlibrary.ru/

OnekTpoHHbIv kaTanor 3HB BI'Y : http://www.lib.vsu.ru .

OneKTpoHHbIN yHMBepcuTeT BIY : https://edu.vsu.ru/ .

N0 M W



https://edu.vsu.ru/
http://e.lanbook.com/view/book/65051/
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16. NMepeyeHb y4eOHO-MeTOANYECKOrO ob6ecneyvyeHns AnNsi CaMOCTOATeNbHOM paboThbl:

Ne n/n McTouHKK

MpakTukym no kypcy «MopgenvpoBaHne cuctem» [OneKTPOHHbIN pecypc] : y4ebHo-meToanveckoe
nocobue ansa By3oB : [onsa ctyd. 4-5 KypcoB dhak. KOMMbHOTEP. Hayk OAHEB. U Be4vep. popmbl
o0yveHus; ona HanpaeneHun: 230200 - UHdopm. cuctembl, 230400 - MHGopm. cuctembl n
TexHonoruu; cneumanbHocTn, 230201 - MHdopMm. cuctembl 1 TexHonoruu]. Y. 1 / BopoHex. roc.
1 yH-T ; cocT.: A.A. Cuporta, E.10. MutpodaHosa , M.A. [pto4eHKO .— DNEKTPOH. TEKCTOBbIE AaH.
— BopoHex : Wagatenbcko-nonurpaduyeckuin UeHTp BopoHexckoro rocyaapCTBEHHOro
yHuBepcuteTa, 2013 .— 3arn. ¢ TuTyn. akpaHa .— Pexum goctyna: ons 3apeructTpMpoBaHHbIX
yutatenen BIY .— TekctoBbin dann .— Windows 2000; Adobe Acrobat Reader .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m13-217.pdf>.

MpakTukym no kypcy «MogenvpoBaHue cuctem» [ONeKTPOHHbIN pecypc] : y4ebHo-meToanveckoe
nocobue ansa By3o0B : [onsa cTyd. 4-5 KypcoB dhak. KOMMbHOTEP. Hayk OAHEB. U Be4vep. popmbl
o0yyveHuss HanpaeneHun: 230200 - WHdbopMm. cuctembl, 230400 - WHdbopM. cuctembl u
TexHonoruu; cneumansHoctTn 230201 - MHdopMm. cuctembl 1 TexHonornu]. Y. 2 / BopoHex. roc.
2 yH-T ; cocT.: A.A. Cuporta, E.10. MutpodaHoBa , M.A. [Jpto4eHKO .— DNEKTPOH. TEKCTOBbIE AaH.
— BopoHex : Wspgatenbcko-nonurpadpuyeckmn LeHTp BopoHexXcKkoro rocygapCTBEHHOMO
yHuBepcuteTa, 2013 .— 3arn. ¢ TuTyn. akpaHa .— Pexum goctyna: ons 3aperMcTpMpoBaHHbIX
yutatenen BIY .— TekctoBbii cpan .— Windows 2000; Adobe Acrobat Reader .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m13-216.pdf>.

MonoxeHne 06 opraHusaumMm camocTosTensHon paboTbl obyyawowmxca B BopoHexckom
rocygapCTBEHHOM YHUBEPCUTETE.

17. OOpasoBaTesfibHble TEXHONOrMKU, WCNONib3yeMble MNpu peanu3aumum y4yeOHoMn
ANCLUMNINHBLI, BKMHOYaA AOUCTaHUUOHHbIe obpa3oBaTenbHble TexHonorun (OOT,
3neKTpoHHoe oby4yeHue (30), cmewaHHoOe 0bGy4YeHue):

OCHOBHbIMM hopMaMu ayaAUTOPHbIX 3aHATUN MPU U3YYEHUN OUCLMMAMHBLI ABMASOTCA
NEKUMN N NpakTUYecKne 3aHAaTMs. B ocHOBY meTogonormm obydeHuss AaHHOW OUCUUNIIMHE
uenecoobpasHo NonoxuTb, obpasoBaTenbHble TEXHOMOrMK, NpegycmaTpuBaroLmMe akTUBHOE
yyactue obyyarowmxcsa B cbope u aHanu3e marepuanoB MO AUCUUNIIMHE U B3auMHOE
oboralleHne nosly4eHHoM NHopMaLmen.

Mpw peanusauun aANCUMNANHBI MOTYT MPOBOANTLCA Pa3nnyHbIe TUMbI NEKUnn (BBOAHas,
ob30pHada, npobnemHas, n T.4.). CogepxaHne neKkuMnm [OO0SMKHO OTBevaTb Creaylowwmm
ANOAKTUYECKUM TpeboBaHUAM:

— W3MoXeHue maTtepuana OT NPOCTOro K ClI0XKHOMY, OT U3BECTHOIO K HEM3BECTHOMY;
— NOTrNYHOCTb, YETKOCTb M ICHOCTb B U3NOXEHUN MaTepuana;
— BO3MOXHOCTb NPO6GMEMHOro M3NOXeHWs, OUCKYCCUK, AManora C Lenbio akTMBM3auumm

AeATenbHOCTM obyyaroLmxcs;

— onopa CMbICIOBOWN 4YacTU IeKUMM Ha TMOANUHHbIE aKTbl, COObLITUSA, SABNEHUS,
cTaTUCTUYECKMNE JaHHbIE;

— TecHasi CBA3b TEOPETMYECKMX MOMOXEHUA W BbIBOAOB C MNpakTMkon u Oyayuien
npodeccnoHanbHOM AEATENBHOCTLIO 00y4YaoLLNXCA.

OvucumnnuHa  MOXeT  peanus3oBbiBaTbCA C  MPUMEHEHMEM  AUCTAHUMOHHbLIX
obpasoBaTenbHbIX TEXHOMOMMW, Hanpumep, Ha nnatgopmMme «ONEKTPOHHbIA YHUBEPCUTET
BIr'yY» (https://edu.vsu.ru).

MepeyeHb HeobGxoamMmoro nporpammMmHoro obecnevenuns: WinlOpro unum Linux, Microsoft
Office, LibreOffice 6, Calc, Microsoft Visual Studio, Microsoft Visual C++, Foxit Reader,
6paysep Mozilla Firefox, Opera unu Internet.

18. MaTepnanbHO-TeXHU4YeCKoe obecneyeHme AUCLUNIINHDI:

YyebHasa ayamtopusa Ans NpoBefeHUs NEKLMOHHbIX U NPaKTUYECKNX 3aHATUNA, TEKYLLIEro
KOHTPOMS M NMPOMEXYTOYHOW aTTecTtaumm co cneunanmanpoBaHHOW Mebenblo; pasgaTouyHbIN
mMaTepuan.


http://www.lib.vsu.ru/elib/texts/method/vsu/m13-217.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m13-216.pdf
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[na camoctoaTtenbHon paboTbl UCMOMb3YeTCs KacC C KOMMbHOTEPHOW TEXHWUKOW,
OCHAaLLEHHbI HeobxoauMbIM MporpaMMHbiM — obecnevyeHnemM, 3NEKTPOHHbIMU  y4EeOHbIMU
nocobmamm n 3akoHogaTenbHO-NMPaBOBOM M HOPMATUBHOW MOMCKOBOW CUCTEMOW, MMEOLLNI
BbIX04 B rnobanbHyto ceTb.

19. OueHou4HbIe cpeacTBa ANns NPoBeAeHUA TEKYLEN U MPOMEXYTOYHOM aTTecTauum
MopsagoKk oueHKM ocBoeHust oby4valowmmmncs yvyebHoro martepuana onpegensieTcs
cogepxxaHnem cneayrowmnx pasgenoB ANCUNNINHBI:

Komne | Wuaukatop(bl)
rll\}gn Haxcmi';%aiiT?M%asﬂﬁ;ga TEHLUM OOCTMXKEHNS OueHouHble cpecTBa
Avcy AY s(un) KOMMOeTeHUNN
MeTogonormyeckme BONpochl [MepeveHb BONpOCOB, AokNag
1 NPOrHO3MPOBAHMS MK-1 MK-1.1, NMK-1.3
OnemMeHTbl 00LLEeln Teopun [MepeveHb BOMPOCOB,
2 CTaTUCTUKK MK-1 MK-1.1 npakTuyeckme 3agaHusi
BeeneHuve B npuknagHon MK-1 MK-1.1, NMK-1.2, [MepeyeHb BOMPOCOB,
3 | cratuctuyeckuin aHanus. Teopust MK-1.3 npakTuyeckne 3aaaHus,
NPOrHO3NPOBaHMUSI. coobuyenme, foknan
4 KoppensunoHHO-perpecCMOoHHbIN MK-1 MK-1.1, NMK-1.2, MNMepeyeHb BONPOCOB,
aHanms MK-1.3 npakTu4eckme 3agaHus
5 AHann3 BpeMeHHbIX psa0B MK-1 MK-1.1, MK-1.2, [MepeveHb BOMPOCOB,
MK-1.3 npakTn4eckne 3agaHus
6 [Mpoune meToabl NPOrHO3MPOBAHUS MK-1 MK-1.1 lMepeyeHb BONpoOCOB, coobLeHue,
aoknag
[MpomexyToyHas aTTecTauus MepeyeHb BONPOCOB U
dopma KOHTPONS — 3K3aMeH npakTU4eckoe 3agaHue K 3K3aMeHy

20. TunoBble OLEHOYHble CpeAcTBa M MeToAuYecKMe MaTepuanbl, onpegensiowume
npoueaypbl OLleHUBaHUA

20.1. TeKywWwmn KOHTPOIb yCNeBaemMocCTun

KoHTporb ycneBaemMocT MO AMCLMMNIMHE OCYLLECTBMSIETCA C MOMOLLbI CNeayoLwmnx
OLIEHOYHbIX CPEACTB: YCTHbIX ONPOCOB, AOKNAA0B, NPOBEPKM NPAKTUYECKUX 3a0aHUI.

1. MpumepHbLIN BONPOCOB ANA TeKyLen aTTecTauumn:

C6op 1 o6paboTka MHhopmMaumn.

Cuncrtema cTaTUCTUYECKNX nokasaTenen.

CpefHue BenuuunHbl 1 Bapmaums.

Oucnepcun. CeorcTBa Ancnepcum.

LleHTpanbHble MOMEHTBI.

XapakTepucTuka CBA3M MeXay npusHakamu.

BpemeHHble pagbl (Pagbl guHamu). AGCOMIOTHBIE M OTHOCUTESbHbIE MOKa3aTenu LOUHAMUKW,
LenHble n 6asncHble.

[MoHATWe napHOW NNHENHOWN perpeccun.

CyLlWHOCTb MeTOAA HAMMEHBLUMX KBagpaToB.

10. To4eYHbI U MHTepBasibHbIN NPOrHO3bI.

11.ToHATNe CTaTUCTUYECKON OLEHKN NapamMeTpoB NapHOM perpeccum u KoppernsLumu.
12. MNMapabonu4yeckasn koppenauus.

13. N'vnepbonuyeckasn koppenauus.

14. BbligeneHue TpeHaa.

15. MNoHaTne KoppenorpaMmmbl, aBTOKOPPENALMN.

16. MeToauka namepeHust napaMmeTpoB TpeHaa.

17. MeToq MHOrOKpaTHOrO CKOMb3SLLEro BblpaBHMBaAHWS, CE30HHbIE KonebaHus.

NogakowbdR

©
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18. CogepxaHvne aganTMBHbIX METOOOB NPOrHO3MpoBaHus: Metoabl bpayHa n XonbTa.

2. MpuMepHbIN NepeyeHb AOKNAA0OB ANsl TEKYyLen aTTecTauuum:

© N OAWNPRE

MpyHUKMNbI pa3paboTkM NPOrHO30B.
Tunonorns NporHo3o0B..
Knaccudukauma metogoB NporHo3vpoBaHus.
Ponb moagenupoBaHns B NPOrHO3MpPOBaHUN.
OKcnepTHble MeToAbI.

MeToa Oenbdun, metoq «[epea uenen».
MMuTaumoHHoe modenmpoBaHue.
Jlornyeckmne meTogbl NPOrHO3MPOBaHMS.

3. MpumepHbIN NnepeyveHb NPaKTUYECKMX 3a4aHUM ONSA TeKyLen aTTecTauum:

1.

perpecCnMoHHyro Mmoaersrib Ha afeKBaTHOCTb:

HaHbl BbIOOpKK hbakTopoB X U Vi Mo 3TMM BbIGOpKaM HaWTU ypaBHEHME JTMHENHOW
perpeccun. Hantn koadppuumeHtT napHon koppensuuun. lNpoBepuTb Ha ypoBHe 3Hadumoctn 0,05

3HaueHusa dakTopa Xi (0gMHaKoBOe A51s1 BCEX BApMaHTOB)
0 1 2 3 4 5 6 7 8 9
BapuaHT 3HauveHus dakTopa yi (Mo BapuaHTam)
1. -3,77 -3,1 -44 -65 -46 -44/ -84 -41 -55 -75
2. 12,1 12,1 10,71 12,1 96| 11,2 128 12,5 10,0/ 16,6
3. 2,3 2,7 -29 -28 -21 3,0 2,2 4,7 4,5 3,2
4. 3,8 3,0 3,5 3,1 1,00 -0,6 0,1 -25 26| -12
5. 6,7 6,3 4,4 9,5 52 4,3 7,7 7,1 7,1 7,9
6. 11,3 7,4 10,7 9,0 7,4 6,2 3,9 58 134 9,1
7. 3,2 3,1 3,7 1,4 3,5 4,3 06| -35 -24 -23
8. 15,1 11,00 12,3 10,3 9,6 6,2 8,0 10,6 8,3 6,4
9. 0,00 -0,8 1,9 3,5 2,4 54 8,7 11,2 10,8] 12,7
10. 1,9 54/ 10,0 9,1 125 16,6/ 13,9 17,00 21,0/ 20,2
11. 0,0 3,7 4,6 3,0 0,2 53 50 6,2 9,2| 145
12. 10,3] 11,00 10,6 12,0] 11,3] 13,7 12,7 14,7] 16,5 14,2
13. 2,1 0,1 1,2 0,8 2,8 15 2,7 1,8 0,00 -25
14. 0,3 -21 06| -28 -10 -34 00 -53 -10 -31
15. 13,6/ 13,9 13,1 10,5 13,9] 14,7 12,2| 17,7) 17,5 19,0

2.

py6.). MOnsa

HekoTopas opraHusaums xenaeT vMcCneaoBaTb 3aBUCMMOCTb MOMyYeHHOW npubbinun Y
(coTHM TbIC. py6.) OT BMNOXeHUs cpedcTB B HayyHble pa3paboTku Bbinyckaemon npodykumm X (TbiC.

3TOro  paccmaTpuBaroTcst

4 perpeccuoHHbIX YpaBHEHUS:
rmnepbornmyeckoe, aKCNoHeHUManLHoe n cteneHHoe. Heobxoanmo HanTn ux Ko3PPUUUEHTLI a 1 b, 1,
CpaBHMB MNoKa3aTenu kavecTBa, BblOpaTb YHKUMIO, KOTOpas Hawunyywymm o6pas3oM onucbiBaeT
3aBUCMMOCTb.

B pesynbtate HabnwogeHUn, Nony4vyeHbl JaHHbIE:

NMHENHoe:

Mpubbinb Y | 5 6 8 11 16 22 29 35 |44 |57 83
BrnoxeHuna X | 2 4 7 9 10 12 15 16 20 22 25
3 Mo OMbITHBIM JaHHbIM NOCTPOUTL ypaBHeHue

y=ax’+bx" +ex+d

y=ax+b

perpeccum BMaa



X 1 3 5 7 9 11 |13 |15 |17 |19 |21 |23
Y 5 7 12 |13 |11 |8 5 3 2 4 6 9
4. PaccmaTpuBaeTcs 3aBUCUMMOCTb YPOXaNHOCTU HEKOTOPOW KynbTypbl yi OT KOnuyectsa

BHECEHHbIX B MOYBY MUHepanbHbIX YyaobpeHwun xi. [lpegnonaraeTcs, uTO
KBagpaTtnyHas. Heobxoanmo HanTu ypaBHEHUE PeErpeccumn:

9Ta 3aBUCUMOCTb

BapuaHnTt BHeceHo ygobpeHun xi , U./ra (ogMHakoBoe AN BCEX BapUaHTOB)
o | 1] 2 | 3] 4] 5 | 6 | 7 ] 8 | o9
YpoxanHoCTb Yi (N0 BapuaHTam)
1. 19,4) 28,8/ 48,2| 58,00 80,3] 88,7 96,1 119,2| 146,9] 168,0
2. 26,6| 45,71 63,8/ 78,3 86,4 97,7 96,9 113,6/ 113,6/ 120,9
3. 13,1 27,2 36,9 47,3 56,21 680 77,4 74,6 794 79,9
4, 25,2 46,2 56,7 77,6 91,5 112,3| 106,2| 131,9] 149,4| 141,8
5. 29,8/ 58,8/ 72,2| 101,5| 141,0) 135,1| 156,6| 181,7| 216,6/ 208,2
6. 17,8 27,4 32,00 43,7/ 445 41,4 34,4 36,9 251 15,1
7. 12,7/ 20,00 24,9 21,5 21,3] 204 13,4 13,1 4,0 2,8
8. 26,2 44,3 66,7 725 89,5 97,5 98,0 1175 97,2 108,2
9. 29,5\ 54,71 67,5 97,4/ 102,8/ 118,2| 131,7| 128,7| 134,5/ 133,0
10. 15,5/ 25,4/ 36,4 39,9 43,3] 38,8 49,1 52,6| 51,00 4372
11. 235 449 47,1 70,2 94,4 104,5/ 125,9| 126,6/ 159,3] 180,8
12. 9,8/ 15,00 23,8/ 22,00 20,6/ 13,3 7,1 4.6 2,7 1,9
13. 28,5| 44,6/ 80,9 92,8 104,00 119,2| 145,4| 154,4) 1715/ 181,55
14. 21,6| 38,2 49,1 54,8 63,6/ 598 56,5 725 608 57,7
15. 26,3| 458 67,7 93,7/ 105,1| 119,5/ 136,2| 150,0, 146,2| 140,9
5. AHanunsmpyeTcs 3aBUCMMOCTb 06bema Npou3BOACTBa Y (B AEHEXHbIX eanHMLAx, MIH.

py6. B Hegenw) OT YNCMEHHOCTUN 3aHATbIX paboumx X (Tbic. Yen.) Ha 35 npegnpuaTnax pernona. lMpu
3TOM, NPY NOCTPOEHUN PETPECCUOHHOM MOAENN XeNnaTerbHO Y4eCTb NPUHAANEXHOCTb NPEeAnpUaTUs K
O[HOM N3 Tpex oTpacnen: MalMHOCTPOEHUS], NErKON NPOMBbILLSIEHHOCTU, NULWEBON NMPOMbILLITEHHOCTMW.

MalumHocTpoeHue:
X 14 |1 |2 |7 |05 |6 |5 [11]|9 |10 |13 |2
Y |9 |3 |4 |13 |2 12 11112018 |19 |25 |4

Jlerkas NMPOMbILLUITEHHOCTb:

X 6 2 1 0,5 |5 9 3 6 4 2

Y 23 |11 |9 5 18 124 |11 |19 [16 |9
MNuLeBasi NPOMbILLIIEHHOCTb:

X 13 |7 |6 |9 |4 |17 (13 |11 |12 |9 |10 |7 |6

Y |11 |18 |15 |20 |12 ({35 |30 |24 |27 |21 |25 |20 |16

[MoCcTpouTb YpaBHEHNE MHOXECTBEHHOW perpeccumn ¢ y4eTom aktopa — otpacnv ((OMKTUBHON
nepemMeHHom - Z).

6.

B cooTBeTCTBUM C METOAOM HaMMEHbLUMX KBaApaToB MO OMbITHbIM LAHHbIM HaWTK
ypaBHeHWe nNuHenHon perpeccun. MNpoeepuTb BbiNonHeHne npegnockiiok MHK.

BapwvaHnTt

3Ha4veHus dhakTopa Xi , (0AMHaKOBOE 47151 BCEX BAPUAHTOB)

4

5 | 6 | 7 | 8 | 9 | 10 | 112 | 12 |

13

3HayveHus pe3ynbTUPYIOLEro NpusHaka i, (no BapMaHTam)
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1. 12,3] 16,3] 16,4 16,00 185 17,3 20,0 19,5 19,00 19,7
2. 39,5 40,3] 40,7/ 40,8 43,1 42,7] 453 46,2 47,4 495
3. 324 32,4 34,8 37,1 38,0 38,7 386/ 399 43,8 435
4. 2100 23,00 23,7] 23,8 258 276] 284 29,7/ 31,7 316
5. 276 288 29,6/ 31,1 30,9 31,3] 33,1 346/ 351 37,2
6. 30,6| 32,8 32,1 33,7 351 39,2 374 39,7 42,3 434
7. 18,5 19,5 20,1 23,71 23,6 24,0 26,2 26,5 283 28,1
8. 13,3] 12,2] 13,1 11,5 15,7/ 13,7/ 16,8 13,9 16,9 16,8
9. 14,2 16,3] 16,6/ 189 19,4/ 20,4 23,3 24,2 271 274
10. 34,4 348 36,1 37,7/ 37,3 375 375 39,6/ 409 43,6
11. 20,6] 20,2 19,6] 21,3] 23,2] 23,9] 23,2 23,00 24,1 252
12. 17,4 18,6] 18,0 21,3] 21,3 24,4 241 27,2 27,00 287
13. 38,3 39,3 40,1 43,9 429 42,1 452 44,3 47,9 478
14. 38,00 40,9 39,1 39,7 393 384 414 429 41,3 42,7
15. 36,70 36,5 37,2 380 383 395 41,7 399 42,0 4138

7. Brnageney nNpoOAyKTOBOrOo  marasvHa, pPacnofiOXEHHOro  psgoM  C  KPYMHbIM
NPOMbILUNEHHBIM NPeanpusTUEM, XenaeT U3yuYnTb BPEMEHHON psAa 3aBUCMMOCTM BbIPYYKU B TE€YEHUM
roga. CpegHsas Bblpydka ¢ukcnpoBanacb nogekagHo (3a 10 gHen) B TeyeHue roga. Mmeetcs
NpeanornoXeHne, 4YTO WUMeeTCs BPEMEHHOW TpeHA, CBA3aHHbIi C pasBUTUEM U pacluMpeHnem
MarasuHa, W KpOMe 3TOro, UMKIMYECKYID TEeHOEHUM, KoTopash MOXeT ObiTb OObsCHeHa
NepMOAMYHOCTBIO Bbldaun 3apaboTHOWM MnaTtbl COTPYAHWKaM coceaHero npeanpustus. ccneposatb
CTPYKTYpPY BPEMEHHOrO psga, a Takke HauTu MoAenb TenaeHuun psga (TpeHa), n Moaenb
LMKITMYECKON (CE30HHOWN) KOMMOHEHTbI.

Oexkagpa | 1 2 3 4 5 6 7 8 9 10 11 | 12| 13| 14| 15| 16| 17 | 18
19 | 20 | 21 | 22 | 23| 24| 25| 26 | 27 281 29| 30| 31| 32| 33| 34| 35|36
BpemeHHowm psg — (B nepsom cTonbue - HoMep BapuaHTa) |

1. 52,7] 52,1 | 53,4 |57,3]56,1] 56,2 | 61,3 [60,9] 60,5 65,4] 65,6 [656] 70,7 [68,7] 70 | 73,6 | 73,7745
79 | 782 | 78,6 [83,5 81 | 82,3 | 87,1 |86,3] 855 91,4 90,6 |90,7] 95,5 [93,6] 94,3 | 100 | 99 | 99

2. 74,4| 73,2 | 74,3 [79,9|78,7| 79,7 | 84,1 |84,3| 854 89,3 89,6 | 91| 94,7 [952] 954 | 101 | 101 | 100
107| 105 | 106 [ 111]112]| 113 | 117 | 116] 117 122 121 [ 122] 127 [127] 128 | 133 | 132 | 134

3. 84,1| 82,6 | 83,8 |87,5/87,3| 881 | 93 [923| 93,6 98,4| 97,2 |97,1] 102 |103| 102 | 107 | 107 | 107
112] 111 [ 112 |117[2117] 117 | 122 [121] 123 126| 127 | 127 131 [130] 132 | 137 | 135 [ 135

4. 32,8 30,3 | 30,8 [357|34,1] 34,2 | 37,5 [358] 357 39,1| 38,8 [37,3] 43,2 [40,8] 41 | 44,2 | 43,8424
46,7| 46,1 | 457 |49,7|47,4| 478 | 52 [50,1| 49,8 54,6| 51,9 |52,3| 56,1 |54,3] 552 | 60 | 57,2 57,9

5. 13,1] 11,9 | 11,8 [17,3[15,9] 16,1 | 20,5 | 19,2] 19,9 23,9] 22,8 [23,8] 27,6 [26,3] 26,1 | 31,2 | 30,1 30,3
351 33 | 33,9 386(363] 38 | 41,9 | 40 | 40,3 44,8 438 [452| 49,6 | 48| 47,7 | 535 | 50,8 | 52,2

6. 19,2 18 | 18,9 [24,4[23,2] 23,1 | 27,9 | 28,8] 28,2 34,8] 33,2 [33,3] 39,8 [38,7] 40,1 | 43,2 | 44,3[43,3
48,2| 48,4 | 50,1 [53,8]52,8] 54,4 | 59,4 [58,1] 58,5 64,5 63,4 [ 64,3] 70,4 |67,9] 68,7 | 73,8 745|745

7. 27 | 254 | 256 | 31 (28,9 282 | 34 [322] 32,3 36,9] 34,3 [336| 382 [37,1] 363 | 41,8 | 40,1405
44,8 41,9 | 42,8 | 46,8|44,7| 44,7 | 48,4 [47,7] 483 52,7] 49,7 |50,8] 54,2 |52,7] 53,6 | 56,8 | 56,7 | 56,3

8. 22 | 20,4 | 21,6 |25,6]22,9] 24,3 | 27,3 [26,7] 26,7 30,9] 28,9 [289| 325 (30,3 31,3 ] 33,9 331 33
37,4] 359 | 354 |40,4]38,3] 386 | 42,6 [40,3] 40,3 45,1| 432 [42,2| 45,9 |44,4] 44,3 | 48,4 | 46,8 | 48,1

9. 53,4| 52,8 | 52 |57,3]54,9] 54,9 | 60,4 [59,9] 60,4 63,6] 63,2 |63,3] 68,2 |656| 66,9 | 70,4 | 69,5| 70
739] 732 | 72,8 | 78 [ 77,4 77,6 | 81,4 [ 80,8] 80,8 85,2| 83,4 [855| 88,2 [87,3) 884 | 93 | 91,8924

10. [73,2] 72,8 | 73,4 | 79,6/ 77,9] 78,4 | 84,1 |825] 84 89,9] 88,6 | 88 | 93,5 [93,5] 94,6 | 98,7 | 98,4 | 99,6
104| 103 | 104 | 108] 108| 110 | 114 [ 115] 114 119| 119 [ 120]| 125 [123] 125 | 130 | 129 [ 129

11. [82,1] 82,2 | 82 [859]83,1| 832 | 88,7 |87,4] 87,3 90,5 89,7 | 90 | 93,6 [91,4] 92,7 ] 97,1 | 93,8] 94
98,1 97,1 | 96,8 | 103]| 101| 101 | 104 | 103| 102 108| 105 | 105| 109 [ 109| 108 | 113 | 110 | 111

12. [33,7] 31,6 | 32,6 |37,4|37,3] 375 | 42,9 [42,1] 41,3 47,7| 458 | 46,1| 50,5 |[49,9] 50,2 | 55,8 | 55,8 | 54,8
61,3 59 | 60,4 |64,7|63,2] 653 | 69,2 | 68,8] 69,3 73,9] 72,1 |73,4] 78,7 |77,1] 78,1 | 82,8 | 81,7821

13. [53,5] 52,7 | 53,6 |58,8|58,7| 605 | 655 | 63,8 66 70,8] 70 |709| 759 |76,6] 77,4 | 82,6 | 81,4 81,9
88,3 86,8 | 89,2 | 94 [93,7| 93,4 | 99,5 | 99,4] 99,1 105| 105 [ 105] 110 [110| 111 | 117 | 115 [ 116

14, |23,2] 21,6 | 23,3 [26,8] 27 [ 255 | 31,8 [30,4] 29,6 34,1] 33,1 |33.8| 385 [37,4] 382 | 42,7 | 40,7 | 42,6
46,1 455 | 46,4 | 49,9]49,2| 50,7 | 53,8 [52,8] 52,9 57,9] 57,8 |57,3] 62,2 [60,7] 61,9 | 66,7 | 653|645

15. |74,3] 741 | 754 |80,8/78,7| 81,4 | 854 [86,2] 859 92 | 90,9 [93,1] 97,5 [97,8] 98,9 | 105 | 104 | 105
110] 109 [ 111 | 116[2115[ 116 | 121 [121] 123 129| 127 [ 128]| 133 [134] 134 | 140 | 140 [ 140

TekyLWwmn KOHTPOSb yCcneBaemMoCT NPOBOAUTCSH PerynsipHO B (popme YCTHbIX OMNpOCOB,
BbICTYNMEHNWA C  Aoknagamu, coobweHnamu, B  OpMe MpPOBEPKM  BbINOSIHEHUS
MHOMBUAYANbHbIX NPakTUYecKuX 3agaHuin. Kaxaoe npakTndeckoe 3afaHme paccyuTaHo Ha 2
aKkafeMn4yecknx vaca npakTuyeckux 3aHAaTun. 1o pesynbTatam BbINOMHEHUs oby4varowmnmncsa



11

AOMMKeH NpeACcTaBUTb aHanu3 noflydeHHoro peLleHns, MHTepnpeTaumio pe3ynbTaToB, BbIBOAbI
N 3aKno4veHnsa no 3agaHuto. 3agaHume cumTaeTcs CAaHHbIM Mpu NPaBUiIbHOM UCMNONb30BaHUK
anroputMa BbINOMIHEHUSA U BEPHOM MHTepnpeTauun pesynbtaTta. Llenbto Tekyero KoHTpons
aBnsetca obecneyeHne oOnepaTUBHOrO KOHTPOMNS 3@ XOAOM OCBOEHUSI OUCUMUMNSUHBI,
npuodpeTeHNEM 1 pasBUTUEM HaBLIKOB CaMOCTOATENbHON paboTbl 0byyaroLmxcs.

20.2. NMpomexyTo4yHasa aTTectauums

MpomexyToyHas atTectaumsa no AuCUMniMHE NpoBOAUTCA B dhopme 3k3ameHa. Ha
3K3ameHe oOy4valolnncs [OormKkeH OoTBeTUTb Ha OwuneT. Kaxabi GuneTt coaepxut opuvH
TEOPETUYECKNA BOMPOC M NpaKTUYeCcKoe 3adaHune.

1. MpuMepHLIN NepeyeHb NPAKTUYECKUX 3aJaHMN K IK3aMeHY:

3apgaHue Ne 1

HekoTopas dupma, nponsBogsilasa ToBap, XO4eT NPoOBEPUTb, IPPEKTUBHOCTL peKknambl 3TOro
ToBapa. [ns atoro B 10 perMoHax, 4O 3TOr0 UMEKLMX OAMHAKOBbIE CPeAHMEe KonuyecTBa npoaax,
cTana NpoBOAUTBCH pasHas peknamHasi NnonuTuKa M Ha peknamy Havano BblOensaTbCs Xi AEHEXHbIX
cpeacts. lpn atom dmkcupoBanoce 4Yucno npogax Y. lMpegnonaras, 4Tto Ans gaHHOro crydas
KONMMYeCTBO MpoAaXk MNpONopuUMOHanbHbl pacxodam Ha peknamy, HeobxoguMmMo B COOTBETCTBUM C
METOAOM HauMMEHbLUMX KBaApaTOB HaWTW ypaBHEHWE NWHEWHOW perpeccun. Hantu koadbduuneHT
nuHenHon koppenauun. C goBepuTenbHOM BepoATHocThio p = 0,95 npoBeputb Mogenb Ha
a[leKBaTHOCTb.

Pacxofbl Ha peknamy Xi , MIH. p.
0 |os5] 1 ]15] 2 |25] 3 [35] 4 |45
KonnyecTtBa npogax Vi, TbiC. ef.
16,4/ 16,0 18,5] 17,3 20,0 19,5] 19,0] 19,7

12,3

16,3

3apaHue Ne 2

Toprosas opraHnsaums NpogaeT CaHTEXHMKY B Pa3HbIX panueHTpax obnactn. MapkeTuHroBbIii
oTAen crnpaBeanuBO cunTaeT, YTo o6beMbl Npoaax (akTop y, ThiC. WT. B MECSL) MMHENHO 3aBUCAT OT
KOnmMyecTBa Xutenen B panoHHOM LeHTpe (cakTop X, TeiC. yen.) MmetoTcs amnupunyeckne gaHHble O
CpedHEMECSYHbIX  KOnMYecTBax MpPOAaX B pas3nu4yHbiX permoHax obnactu. Heobxogumo B
COOTBETCTBMM C METOLOM HauMMeHbLUMX KBaApaTOB HaWTW ypaBHEHME NUHENHOW perpeccuun, HamuTu
KoathpnumeHT NMHENHON Koppensauun, ¢ OOBEPUTENBHON BEPOATHOCTLIO p= 0,95 npoBepuTb Moaernb
Ha apgekBaTHOCTb. KakoB 6GydeT TOYeuYHbI MPOrHO3 O6BLEMOB MPOAAX MPU KOMMYECTBE XUTeneu
panueHTpa 40 TbIC. YENOBEK.

O6bembl Npogax (dakTop y, ThiC. WT. B MecsL)
223]54,8]42,1]52,2]41,1]22,9]31,4]253]40,1] 33,1
KonuuecTtBo xutenen panueHtpa (paktop X, TbiC. Yen.)

15,8 33,2[275[31,9[286]11,9]19,6] 16,8255 19,9

3apaHue Ne 3

NmetoTcs gaHHble O [ONM  pacxXogoB Ha ToBapbl  ONIMTENbHOrO MNOSfb30BaHUSt yi  OT
cpeaHeMecs4HOro goxoaa cembu Xi. [peanonaraeTcs, YTo 3aBUCUMOCTb SIBNSETCA rmnepbornmyeckon.
HeobGxogumo B COOTBETCTBMM C METOAOM HaWMEHblUMX KBaapaTOB HaWTW  ypaBHEHUWe

runepbonuyeckon perpeccun. HainTu koadpcpmumeHT napHon koppensuum, & =0, NpoBepuUTbL €ero
3Ha4MMocCTb Ha yposHe 0,1. [poBepunTb MogeNb Ha agekBaTHOCTb.

[oxoa cembM Xi , ThiC. p. Ha 1 yen.
2 | 25| 3 | 35] 4 |45] 5 | 55| 6 | 65
MpoLEHT pacxodoB Ha TOBapbl ANMUTENBHOrO NOMb30BaHMUS Vi
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29,3| 254 25,00 23,4 23,1 22,6 21,7 21,7 22,2 22,4

3apgaHue Ne 4

PassuBarowmecs  npegnpustue,  npousBogdwlas  ToBap,  (UKCUpyeT  KONMMYecTBO
npousBegeHHoOro Toapa (paktop y, TbIC. WIT.) OT MaTepuarnbHbIX 3aTpaT Ha ee NPOM3BOACTBO (hakTop
X, TbiC. py0.). Ona atoro B TeueHnn 10 kBapTanoB UKCMPOBANMUCb IMMMPUYECKME MoKasaTenu
dakTopoB. Npeanonaragd, YTo ANa JaHHOMo cryyasa 3aBUCUMOCTb KONMYecTBa Npou3BedeHHOro ToBapa
OT pacxodoB Ha MPOU3BOACTBO SBMSETCS MOKasaTenbHOW, B COOTBETCTBUM C METOAOM HavMeEHbLUNX
KBagpaToB HaWTW ypaBHEHWE HEeNVHEWHOW perpeccun. HanTu napHbi KO3 MULMEHT Koppenauumum, ¢
ypoBHeM 3HaummocTun 0,1 npoBepuTb MOAeNb Ha aaeKBaTHOCTb.

MaTtepuanbHble 3aTpaTtbl Ha NPOU3BOACTBO (hakTop X, ThiC. pyb.)
31/35]40[44|52|55]61[65]71] 7.3
KonnyectBo npon3eegeHHoOro toeapa (dhakrop y, TbiC. LWIT.)
32,4]132,4|34,8]37,1]38,0[38,7]38,6/39,9]43,8] 435

3apaHue Ne 5

PasBuBatoasics ToproBas opraHusauusi BKnagblBaeT BCe CBOW CpeAcTBa B pasBuTME. MNpwu
3TOM domKcupyeTcsa nonydaemas npmbbinb 3a 10 kBapTanoB (dakTtop y, 3a KBapTarn, MiH. py6.), oT
roga cyuiectsoBaHua npegnpusatua (dpaktop x). lNpegnonaras, 4to npubbinb 3aBUCUT OT rofa
CYyLLIeCTBOBAHMS MO 3KCMNOHEHUNanbsHOMY 3aKOHY, B COOTBETCTBUM C METOAOM HaUMEHbLUNX KBaapaToB
HaNTKU YypaBHEHWE HeNMHEenHon perpeccun. Hanmtn koadduumeHT napHon koppensuun. C
aoseputenbHon BeposiTHocTu p = 0,05 npoBepuTb MOAeNb Ha agekBaTHOCTb. Caenartb TOYEYHbIN
NporHo3 Ha 12 rog pas3suTua NpeanpuaTus.

"o cyllecTBOBaHUSA NpeanpuaTus i
1 |2 3]4]5s5]6]7]8]9]10
MpnBbLING Yi, MIH. p.
11,5]11,9]12,4]13,6/16,8/21,4]29,7[39,8/51,6/77,3

3apgaHue Ne 6

NccnenyeTtcsa 3aBUCMMOCTb MECAYHOrO pacxoda CemMbW Ha NPOAYKTbl MUTaHMS Zi , TbIC. p. OT
MECAYHOro 40X04a Ha OOHOro YfieHa cembM Xi ThiC. p. U OT pasmepa cemMblo Yi , Yyen. Heobxogumo B
COOTBETCTBMM C METOAOM HaUMEHbLUNX KBaApaTOB HANTWN ypaBHEHWE NIMHENHON perpeccun z = ax + by
+ ¢. Hantun koadhdhuuneHT MHOXECTBEHHOW KOpPEensaunm n ¢ BepoaTtHocTbto 0,95 npoBepuTb Mogenb Ha
a[leKBaTHOCTb.

w

Xi 213412343453 |4|5]|2
i 21313344 ]4|5]5
zZi 2,112,6/2,52,9/3,13,3/3,9 4,5/ 4,914,6/51]5,7/50[54]/56

4
5

3apaHue Ne 7

MccnenyeTca 3aBUCMMOCTb MECHAYHOrO pacxofa CeMbM Ha NpoaykTbl nuTaHua fi., TbiC. p. OT
MeCAYHOro oxo4a Ha OHOro YfeHa ceMbu Xi TbIC. p., OT pa3Mepa CEMbIO Vi, Yen. N OT NPOXUTOYHOroO
MHOEeKca XU3HW ropoda zi Teic. p. MNpegnonaraeTcs, YTo OHa UMEET NUHENHbIA BUA. Hantu matpuuy
napHbIX ko3dpuumneHToB koppensumm. OTobpaTtb PaKkTopbl ANs PErpecCMoHHON MoAenn, NoCTPOUTb
nHenHoe ypaBHeHWe perpeccun. [lpoBepuTb C JoBepuTenbHoW BeposTHocThio 0,95 ero
a[lekBaTHOCTb.

xi|2|3|4(2|3|4|3|4|5|3|4|5|2]3)|4
yil1|11(2|2|2|3|3|3|4|4|4|5]5]5
z,|5(4|2|3|6|4|51(3|2|4|]1|6|2]|1
fi 12,321 29|27] 3,2 3,4 3,8 4,2 42| 45| 5,2| 5,8/ 4,7/ 5,5 5,1
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3apgaHue Ne 8

OTO6paTb (*)aKTOpr N NOCTPOUTb MHOFO(baKTOpHyI'O J'II/IHGVIHyIO perpecCnMoHHyro Moaesb AOnA
OaHHbIX:

X1 3 4 3 4 5 7 6 7 8 9 9 9 11
Xz 18 (16 |17 |18 |15 |15 |16 |13 |14 |15 |13 |12 |11
X3 11 (12 |15 |14 |13 |15 (12 |17 (13 |11 |14 |15 |17

Xa 2 4 5 5 6 8 9 11 |11 |12 |12 |13 |15
Y 16 (15 |13 |14 |12 |11 |11 |10 |8 8 9 7 6

MpoBepuTb agekBaTHOCTb Mogenu Ha yposHe 0,01.

3apgaHue Ne 9

MmeloTcs gaHHble O pocTe NPOU3BOAUTENBHOCTU Tpyda OBYX (hunuanoB passuBatoLLerocs
npeanpuaTua 3a 16 Hegenb (daktopbl X 1 Y).

X 14 |15 |17 |16 |20 |23 |20 |19 |23 |25 |27 |33 |32 |30 |35 |33
Y 14 |16 |14 |19 |20 |23 |23 |23 |22 |25 |26 |30 |28 |31 |34 |31

Heobxoanmo onpenenuTb, CyWeCTBYET NN NIMHENHas CBA3b Mexay daktopamu X 1Y, 1 OUEeHUTb
BENMYMHY 3TON CBA3W. ECnn CBA3b MMEETCS, TO HYXXKHO NOCTPOUTb ypaBHEHUE NUHENHOW perpeccum c
BKMOYEHHbLIM B HEFO (DaKTOPOM BPEMEHM.

3apgaHue Ne 10

MmeeTca BpemeHHOW psa konmyecTBa notpebneHunsa nuweson gobaskm «BONA» 3a 24
kBapTana (MnH. n).

Motpebnenus nuweson gobaskm «kBONAy» 3a 24 ksapTtana (MiH. 1)
18,2 | 189 | 16,5| 16,1 | 22,1 | 234 | 21,0 | 20,1 | 25,1 | 26,8 | 24,8 | 24,3
299 | 327|300 278 | 32,7 | 36,0 | 32,2 | 325] 38,1 | 40,4 | 39,0 | 353

1) UccnepoBaTtb CTPYKTYpPY BPEMEHHOIO psaa, NOCTPOUB KoppernorpaMmmy ¢ niarom ot 1 go 8.
2) [loctpouTb Mogenb TeHAeHUuun psga (TpeHd), U Moaenb  LMKNNYEeCKOW (Ce30HHOW)
KOMMOHEHTBHI.
3apaHue Ne 11

MmeeTcsa BpeMeHHOW psig4 KonuMyecTBa NOTPeOndemMon 3MeKTPo3HeprMm B panioHe 3a 24
kBapTana (MnH. kBT).

[MoTpebrieHne anekTpoaHepruun 3a 24 kgaptana (MnH. KBT)
127 | 125 | 125 | 129 | 134 | 133 | 132 | 134 | 140 | 139 | 138 | 139
146 | 144 | 145 | 146 | 152 | 150 | 151 | 153 | 158 | 157 | 158 | 160

1) UccnepoBatb CTPYKTYpy BPEMEHHOrO psifa, MOCTPOMB Kopperorpammy C MOAXOASLMM)
narom.

2) lMocTtpoutb Mogenb TeHAeHumn psaga (TpeHd), n Mogenb UMKINYECKOW (CE30HHOM)
KOMMOHEHTHI.

2. MpumepHbIit NepeyeHb BONPOCOB K 3K3aMeHY:
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C6op n o6paboTka MHopmauun.

Cuctema cTaTUCTUYeCKnX nokasaTenen.

CpefHue BenuuunHbl 1 Bapuaums.

Hucnepcusa. CeoncTea ancnepcumn.

LleHTpanbHble MOMEHTBI.

XapakTepucTuka CBA3W MexXxay npusHakamu.

BpemeHHbie pagbl (Psgbl guHamn).

ABCONIOTHbIE N OTHOCUTESbHbBIE NOKasaTenn JUHAMUKN.

LlenHble n 6asncHble nokasartenmu.

. CMblkaHve psaoB guHamukn. NpuBegeHne K OAHOMY OCHOBaHMUIO.

. MMoHATMe napHON NMHENHON perpeccun.

. MeToa HanMeHbLUMX KBagpaToB.

. Trinonorms NporHo3oB.

Knaccudmkaumsa MeTogoB nporHo3npoBaHus.

. ToYeYHbI N NHTepBanbHbIA MPOrHO3bI.

. MoHATMe cTaTUCTUYECKOM OLIEHKM NapaMeTpoB NapHOW perpeccun n Koppensauuu.
. MNapabonunyeckasa koppenaums.

. Tunepbonnyeckasa koppensaums.

. MHOXecTBeHHada nNUHenHas perpeccust.

. BblgeneHnue Tpenga.

. NMoHaTre KoppenorpaMmmbl, aBTOKOPPENALMM.

. MeToauka nsamepeHusa napameTpoB TpeHaa.

. MeTog MHOrOKpaTHOroO CKOMb3SLLEro BblpaBHUBAHUS, CE30HHbIE KonebaHus.
. CogepxaHue aganTUBHbIX METOAOB NPOrHO3NPOBaHWS: MeToabl bpayHa n XonbTa.
. OKCnepTHble METOAbI NPOrHO3MPOBaHUS.

. MeTtog Oenbdwn.

. Meton «[JepeBa ueneny.

. Jlornyeckmne meToabl NPOrHO3MPOBaHMS.

©OoNoGO AN

NNMNNRNNNMNNNNRPRRRRRERRRRR
ONOOAORWNRPLOOWOWNOOUONWNERO

[na oueHuBaHWsa pe3ynbTatoB OO0y4YeHMs Ha 3K3aMeHe MCMOoNb3yKTCs creayoLlime
nokasartenu:
3HaHus:
— OCHOBHbIX MOHATWIA, METOOOB M MPMEMOB CTAaTUCTMYECKOrO aHanu3a, MoaenMpoBaHns u

NPOrHO3NpoOBaHUs, metTogoB cbopa M o06paboTkM MHOPMaLUKN, MPUHLUUMOB UCMONb30BaHUSA
TEOPETUYECKNX MOSIOXKEHUIN B HAYYHO-MUCCEea0BaTENbCKON AEATENTbHOCTMW.

YmeHusi:
— MPUMEHATb PErPECCUOHHBIN N KOPPESSIUMOHHBIA aHanu3 npu peweHnm TeopeTuyecKknx

n NpUKNagHbiX  3aaad, CO6I/IpaTb, O6p868TblBaTb, aHannM3npoBaTtb  pe3ylnbTaThbl
nccnenoBaHun, NOJTY4YEHHbIX TPpU pelleHnn WUHXEeHEPHbIX W 3KOHOMUYECKUX 3aad,
BbI6VIpaTb MHCTPYMEHTAallbHblE CpeacTtBa aHaliM3a, WHTeprnpeTnpoBaTb pe3ysibTaTthl,
BbIABJIATb TEHOEHLUNN N 3aKOHOMEPHOCTU N NPUMEHATb UX NP NMOCTPOEHNN NPOrHO30B.

BnadeHue:
— HaBblKaMKM NOCTPOEHUNA adeKkBaTHbIX MOAENEN N MeTOA4aMM UX OLEHMBAHNA, METOAAMM

MaTeMaTUKO-CTaTUCTUHECKOIro aHanm3a n nNpPporHo3npoBaHUA Npu peweHnmn HUHXEeHEepPHbIX «
9KOHOMWYECKUX 3a4a4, METOO0NOMMEN n NpPakTn4eCKMMn HaBblKaM CTATUCTUYECKOIro aHasrmaa
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OCHOBHBbIX TEHAEHLMIA Ha OCHOBE NMOCTPOEHUS afeKBaTHbIX MPOrHOCTUYECKUX MOodeNnen B Xxoae
Hay4HO-MccneaoBaTenbCKOM AeATENbHOCTH.

MpoBepka NpPUOBPETEHHbLIX 3HAHWA, YMEHUNA M HaBblKOB, OCBOEHHbIX KOMMETEHLUN
NPOBOAMUTCA Ha OCHOBE BbIMNOSTHEHUS MPAKTUYECKMUX 3aaHUA U OTBETOB Ha BOMPOCHI.

Obyvarowmmncs AomKeH BbIMOMHUTL COOTBETCTBYIOLWME pacyeThbl, NpeacTaBUTb aHanms
NMOMYYEHHOro peLleHns, HTepnpeTauunio pesynbTaToB, BbIBOAbI W 3aKNOYEHUs MO 3aJaHuto.
[laTb OTBETbI Ha BOMpPOCHI.

[ns oueHVMBaHMS pe3ynbTaTOB Ha 9K3aMeHe WCMoNb3yeTcs LWKana: «OT/MYHOY,
«XOpOLLUOY», «Y10BNETBOPUTENBHOY, «HEYAOBMNETBOPUTENBHOY.

CooTHOLLEHNe nokasaTenen, KpUTepmMeB U LKasbl OLEeHNBaHWA pe3ynbTaToB 0by4veHus
nokasaHbl B criegytoLlen Tabnuue:

Kputepun oueHmBaHus LLIkana oueHok
MonHble M BepHble OTBETbI Ha BOMPOCHI, MPaBUIIbHOE WCMNOSIb30BaHUE
anroputMa BbIMOMHEHWS NPAKTUYECKOro 3a4aHus U BepHasi UHTepnpeTauus «OTNNYHO»
pesynbTara.
JlocTaToyHO MOMHblE OTBETbI Ha BOMPOCHI, MPaBUIbHOE WCMONb30BaHMeE
anroputMa BbINOSTHEHWS NPAKTUYECKOro 3aaHns U BepHas UHTepnpeTaumm «XopoLLo»

pe3ynbTaTta, Npn 3TOM JonycKarTCA HE3HA4YNUTESIbHbIE HETOYHOCTMW.

He nonHble oTBETHI Ha BOMPOCHI, NpaBuribHOE NCNOJIb30OBaHWE anroputmMma
BbIMNOJTHEHUA npakTn4eckoro 3agaHnA He  BepHad MHTEpnpeTauunad «YO0BNEeTBOPUTENBHOY
NOJ1Iy4EHHOro pe3ynbTaTta.

lMnoxoe BnageHue MaTepuariom: OTBeT HeBepeH, OTCYTCTBYHT BbiBOAbI,
nnbo OHW He BEpPHbI, OTCYTCTBUE OPUEHTALUN B NpegMeTe.

«HeypnoBneTBopuTENbHO»




