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1. Ilepeuyenn nuIaHNpyeMbIX pe3yJIbTATOB 00y4eHHS MO JUCHUIINHE, COOTHECEHHBIX €

IVIAHNPYeMBbIMH Pe3yJbTATAMH OCBOCHHS 00pa30BaTe/JbHOM NPOrpaMMbl

ITo nToram ocBOCHUS JUCHUITIIMHBI 06yqafom1/11710;1 AOJIKEH OOCTUYD CIICAYIOIIUX PE3YIbTAaTOB

00y4YCHHUS:
Kareropus ®opmupyemas Kox u naumenoanue | Pesyiabrarnl 00y4yeHus:
(rpynma) KOMIIeTeHIHA (C HHAMKATOPA 10 TMCUMILIHHE
KOMHeTeHIlI/Iﬁ YKa3aHUeM Ko;{a) JOCTHKECHUA
(mpH HAJIMYUH KOMIIETeHIUH
OIIK)

O6ocHOBaHUE U
BEIOOp pelIeHHA
IUTS T1eJIeii On3Hec-
aHanm3a

OIIK-4 Cnocoben
MOHUMATh MPUHIIUIIBI
paboThI
UH()OPMAITHOHHBIX
TEXHOJIOTUH;
HCIIOJIb30BaTh
HH(POPMALIUIO, METOIbI
1 IPOTPaMMHBIE
cpencTBa ee coopa,
00paboTKY U aHAIH3a
JUTst “HPOPMAIMOHHO-

OIIK 4.1 ITpumenser
nH(OpMaLMOHHbIE
TEXHOJIOTHH cO0pa,
00pabOoTKU U aHAIH32
nundopmanuu 1 Gu3Hec-
aHaJIM3a M NMOJJIEPIKKH
NPUHATHS YIIPABICHYCCKHX
pelieHui

O060CHOBaHHO BHIOMpPAET H
KOPPEKTHO HCIOJIb3yeT
METO/IbI U
HWHCTPYMEHTAIbHBIC
Cpe/CTBa s 00pabOTKH U
aHau3a TaHHBIX IPU
BBIMOJIHCHUH KOHKPETHBIX
3a/1a4 IpoQeCcCHOHATBHOM
JeATEILHOCTH.

KoppexTHo cTpour,
OLICHUBACT U

AHAIUTUYECKOM HHTEPIPETUPYET

MOJEPKKU MPUHATHSA CTaTUCTUYECKUE MOJEIH

YOPaBJIEHYECKUX aHaJM3a JaHHBIX AJIs

pelieHuit HHPOPMALNOHHO-
AHAIUTUYECKON MOAJEPIKKHI
NPUHATHUS YIPaBJICHYECCKUX
pelIeHU.

2. Leab 1 MecTO AMCUMIVIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI POrpaMMbl

Z[I/ICL[I/IHJ'II/IHEI «OKOHOMHKO-MaTeMaTHIECKUE MCTOABI» OTHOCHUTCA K 0a30BOM YacTH.

JucuuninuHa u3yyaetcs npu ouHoi popme odyuenus Ha 1 kypce B 1 u 2 cemectpax, Ha 2
Kypce B 1 cemecTpe, npu 3a04HOi popme oOydeHus — Ha 1 u 2 Kypcax.

Lenpt0o w3ydeHHs IUCHUIUIMHBI «OKOHOMHKO-MAaTEMaTHYECKHE METOJIBI»  SBISIETCS
dopMHpOBaHHE TEOPETHMYECKUX 3HAHMA M NPAKTUYECKUX HABBIKOB JJISI pElICHHs Hay4dHO-
UCCIIEIOBATEIBCKUX M MPHUKIATHBIX 3a/1a4 CBSI3aHHBIX C METOJAAMHU U MOJIEISIMU, TPUMEHSIEMBIMH B
HKOHOMHKE.

JInisi OCBOGHHWSI JUCHUIUTUHBI HEOOXOIMMBI KOMIETCHIINH, C(HOPMHUpPOBAHHBIE B pPaMKax
u3ydeHusi 0a30BBIX Pa3/IeoB BICIICH MAaTEeMaTHKH.

JucuuruimHa «OKOHOMHUKO-MAaTeMaTHUYEeCKUE METOJbD»  SIBIISIETCS HEOOXOAMMOM st
YCIICIIHOTO MPOXOXICHUS TPAKTHKH IO MOTYYSHHIO MEPBUYHBIX MPOPECCHOHATBHBIX YMEHUH U
HaBBIKOB, B TOM YHCJIE MIEPBUYHBIX YMEHHH U HAaBBIKOB HAyYHO-UCCIIEI0BATEIBCKON NESTEIbHOCTH,
NPEIMTUIOMHON TPAaKTUKWA, TOATOTOBKH W 3alUTHl BBITYCKHON KBaJTH(HKAIIMOHHON pabOTHI
(rocymapcTBEHHOI UTOTOBOH aTTECTALIUH).

3. Conep:xkanue padoyeil nporpaMmbl (00beM TUCUUIJIMHBI, TUIIBI M BUbI Y4eOHbIX
3aHATHH, Y4UeOHO-MeTOoAuYecKoe o0ecneyeHrne CaMoCTOSITeIbHOM PadoThl 00y4aroIIUXCs)



MHWHOBPHAYKHU POCCHUU
®Ir'BOY BO «YOUMCKNM YHUBEPCUTET HAYKU U TEXHOJIOI Wid»
NMHCTUTYT SKOHOMUMKU, PUHAHCOB 1 BU3HECA
KA®EJIPA IITUO®POBOY SKOHOMUKU 1 KOMMYHUKAIUN

COJEPKAHUE PABOYEHN ITPOI' PAMMBI

JUCIUTUTHHBI « DKOHOMHKO-MaTEeMaTHIECKUE METO/IbI»
Ha 1 cemecTp
O4HOU (hOpPMBI 00yUEHUS

Buna pa6otsl O0BLeM TUCHUILTHHBI
O6mas Tpynoemkocts aucuuiuinibl (3ET / gacoB) 4/144
Y4eOHBIX YaCOB Ha KOHTAKTHYIO paboTy ¢ mpernoiaBaTesieM: 65,2
JIEKIIUH 16
NPaKTUYECKUX/ CEeMUHAPCKUX 32
J1a00PaTOPHBIX 16

Ipyrux (rpymnmnoBas, MHIUBUIyaIbHAs KOHCYJbTAIMS U MHBIC BUJIbI
y4eOHOU JesTeNbHOCTH, IPelyCMaTPUBAIOLINE pad0Ty 00yJaroIInXCs

¢ npenojaBareneM) (OKP) 1,2

Y4eOHBIX 9acOB Ha CAMOCTOATEIbHYIO paboTy obyuaromuxcs (CP) 42,8
VY4eOHBIX YaCOB Ha OJITOTOBKY K

sK3aMeny/3auety/mud epennmupoBannomy 3adery (KoHTpoIib) 36

®opma(bl) KOHTPOJIS:
Dx3ameH_l cemectp




dopma U3yyeHHUsI MaTEpUAIIOB: JIEKLIUH,

dopma TeKyIIero

IMPAKTUYCCKHUE 3aHATUSA, CCMHUHAPCKHUE OcHoBHas " KOHTPOJIA
3aHsTHSL, Ja00paTopHble paboThI, JIOTIOJTHUTEIIbHAS 3anaHus 1o yCIEBAEMOCTHU

No Te CaMOCTOSATEIbHAs paboTa U JuTeparypa, CaMOCTOSTEIIbHOM (KOJITOKBUYMBHI,

/11 Ma L ConeprRanie TPYJIOEMKOCTb (B yacax) pEeKOMeH1yemMast pabote KOHTPOJIbHbBIE
CTyleHTaMm (Homepa CTY/ICHTOB paboTHI,
JIK [TP/CEM JIP CPC U3 CIIMCKA) KOMIIBIOTEPHbBIE
TECTHI | T.I1.)
1 2 4 5 6 7 8 9 10
Moayas 1. Ciayyaiinble COObITHS

1. | IpocrpancTtBo 0,5 1 1 2,1 3: 8-37 [TpoBepka BhINOIHEHUS
3JeMEHTapHBIX HCXO/I0B. 4 4:¢.61-68 UHIUBUAYAIBHBIX
Crnyuaiinbie COOBITHS, 3a1aHUI
KIIaccu(uKaIms COOBITHH,
anreOpa COOBITHH.

2. AKcHOMaTH4ECKOE 0,5 1 1 2,3 2:¢.14-15 [IpoBepka BEHITOITHEHUS
OTIpeNieIecHue  BEPOSTHOCTH, WHAWBHAIYATbHBIX
CBOMCTBa BEPOSITHOCTEH. 3aJaHuN
BepositHOCcTHOE
MPOCTPAHCTRO.

3. | YcnoBHble BEPOSTHOCTH, 0,5 1 2 3, .2 2:¢.31-37 IIpoBepka BBINOIHEHUS

TEOPEMBI YMHOXKEHUS UHIUBUAYATBHBIX
BEpPOSITHOCTEM, 3a1aHUI
HE3aBHUCHMOCTh  (B3aUMHas
HE3aBHUCHMOCTb)  COOBITHIL.
[Tonnass rpynma COOBITHIA.
®opmyna MIOJIHOM
BEPOSTHOCTH, (bopMyIbr
Baiieca.

4. | OcHOBHBIE (POPMYITBI 0,5 1 2 3,11 5, 2:¢.8-12 [IpoBepka BEHIOIHEHUS
KOMOWHATOPUKH. 4 4:¢.23-27 WHIWBHATYATbHBIX

3aJaHuN
Moayas 2. IloBTOpeHue HCNbITAHUMI

5. IToBTOpHBIE HE3aBUCHUMEIE 0,5 1 2 2, . 3, 2:¢.37-51, [IpoBepka BBIIOTHEHUS
HUCIBITAHUS: cxeMa 4 4:68-87 WHIWBHYATBHBIX
bepuymnm, dhopmyma 3a1aHni
Ilyaccona, JokajpHas H




WHTETpaNbHAs (hopmymsl
Myaspa-Jlamnnaca.

6. | duckperHas cirydaitHas 0,5 1 2 3 2,1t 4 2:¢.52-60, [IpoBepka BEHITIOITHEHHS
BenmumHA.  PacmpernenceHne 4: ¢.87-106 4:¢.132-140 WHAWBHAIYATbHBIX
BEPOSITHOCTEN ciay4yailHOH 3aaHui
BEJINYUHBI. OyHKINSA
pacmpeseneHus, MIOTHOCTh
pacopeneneHus  ciaydalHOU
BCJIIMYNHBI, UX CBOMCTBA.

7 HenpepriBaass  (aOCOMOTHO 1 2 2 3 2,1 6, T 8, 2:¢.86-105, ¢.137- IIpoBepka BBIMOIHEHUS
HeTpephIBHAS) ciyJaiiHast 4 145, UHAVBUAYaJIbHBIX
BEJINYUHA. JBymMepHOE 4:¢.106-141 3a1aHUI
pacrpezeyeHue CB
(AuCKpeTHBIN u

HENpPEpBIBHBIN ClTydai).

MoayJsb 3. 3akoHbI pacnipeesieHus CJIY4YalHbIX BeJIHYHH. Ynci10Bble XapaKTePUCTUKHU CJIy4daiiHbIX BeJn4unH. [lpeneabHbie TeopeMbl M 3aKOH GOJIBIIMX YHCEJI.

8 3aKoHBI pacmpeneneHus: 0,5 1 2 2 2,4 2:¢.52-61, [IpoBepka BEHIOIHEHUS
OMHOMHHAJIBHOE, 4:¢.141-152 4:¢.172-175 WHAWBHAIYATbHBIX
reoMeTpudeckoe, [Iyaccona u 3alaHni
T.1.

9 Hexkotopsie 3aKOHBI 0,5 2 2 2 2, 111.6, 2:¢.106-118, [IpoBepka BEHIMOITHEHUS
pacrpeneneHus 4 4:¢.152-175 WHIWBHATYATbHBIX
HETIPEPHIBHBIX  CITyYaifHBIX 3aJlaHni
BEJTUYHH: HOpMaJIbHOE,
paBHOMEPHOE,
9KCITOHEHIIMATLHOE,

JorapuMUUECKH
HOpMaJIbHOE.

10 | Mar. oxuganue GyHKIHU OT 1 2 4 3 2, 1.6 map.3 2:¢.99-105 IIpoBepka BBIMOIIHEHHS
CIy4aiHbIX BEJIMYHH, €rO CB- WHIUBUAYATBHBIX
Ba, MOMEHTHl CIIly4alHBIX 3aIaHUI
BEJIUYMH. Hucniepcus,
cpenHee KBaJ[PaTHYECKOEC
OTKJIOHEHHE, KOBapHAIUs, UX
cBolicTBa. Moja, MenuaHa,
KBaHTHJIH.

11 | XapakTtepuctuku (hopmBI 0,5 1 4 4 2, 1.8, map.2; 2:¢.132-136 IIpoBepka BEITTOITHEHUS
pacmpeneneHus: KO3(}-T 2, 1.8, map.4, 2: ¢.146-150, WHINBUAYATBHBIX
ACUMMETPUH, KO3h-T 4:1.3.7, .5 3aJ1aHui




JKclecca. YcaoBHbIE
YHCIIOBBIE XaPAKTEPUCTUKU U
ux cporictBa. Ko3dduimenr

4:¢.114-119, c.175-
218

KOppEIsIIN CITy4aiHBIX
BEJIMYMH U €r0 CBOWCTBA.

12 | BakoH  OONBHIIUX  YHCEIN: 1 1 4 2,11 5 2:¢.82-85, [IpoBepka BBHIIOTHEHUS
HepaBeHCTBA YeOsimiena, WurepHeT-pecypcsl WHIMBHYaJIbHBIX
Teopema YeObInieBa, TeopemMa 3a1aHUI
Bepnysy, Teopema
IlyaccoHna.

13 | LenrpanpHas  mpenenbHas 0,5 1 3 3:¢.82-87 [IpoBepka BEHIOIHEHUS
Teopema u e€ CIeICTBUSL. HMHIUBHUyaIbHBIX

3aJaHuN
Monyasb 4. Cay4yaiiHble BeJJMIHHBI

15 | OcHoBHBIE TIOHSATHS 1 2 4 2,9, nap.1 2:c.151 [IpoBepka BBHIIOTHEHUS
MaTeMaTHYeCcKOi HMHIUBHUyaIbHBIX
CTATHUCTHUKH. Bri6opounoe 3aJaHuN
POCTPAHCTBO.

16 | Bapuanuonnsii pn, 1 4 4 2,119, map.1 2:c.151 IIpoBepka BBIIOIHEHUS
CTaTHCTHYECKUI psn WHIMBHYaJIbHBIX
(AMCKpeTHBIN BapUallMOHHBIN 3aJJaHuN
psn), HMHTEPBAJIbHBIN
CTATUCTUYECKHUI pan
(MHTEpBaTHHBIHA
BapUAMOHHBIA ps).

17 | Omompuueckas QyHKIUS u 1 4 4 2, 1.9, map.2,3 2: ¢.152-156; [IpoBepka BEITOITHEHUS
IUIOTHOCTH ~ paclpeselieHus, WHIUBHUTyaIbHBIX
nx rpaduieckoe 3aJaHuH
MPEe/ICTaBIICHUE
(TECTOTpaMMa, TIOJIUTOH).

Moayab 5. CTaTHcTHYeCKO€e OLIECHNBAHHE MAPAMETPOB

18 | IocranoBka 3a1a4n 1 4 4 2, .10, map.1 3:c.157-174 IIpoBepka BhINOIHEHUS
TOYEYHOTO OLICHUBaHHSI. WHIUBUyalIbHBIX
Onpenenenne TOYEYHOU 3a1aHni
OIIGHKH  TapameTpa 0.

TpeboBanus K TOYEUHBIM
OLICHKAaM: COCTOSITEJIbHOCTb,
HECMEIICHHOCTb,

s dexruBHOCTE. Teopema o




€MHCTBEHHOCTH

3¢ dexTHBHOM OTICHKE.
Hepagenctso Pao-Kpamepa u
3¢ dexTuBHas oreHka o Pao-
Kpawmepy.

19

Hccnenosanne CBOWCTB
OLIEHOK OCHOBHBIX YHMCJIOBBIX
XapaKTEPUCTHK. Mertonas!
HaXO0KICHHUSA TOYEUHBIX
OIICHOK.

2, tn.10, map.2,3

2:163-173;

[IpoBepka BbInoOTHEHUSA
WHUBHUyaIbHBIX
3aJaHul

20

ITonsiTue HMHTEPBAJIbHOMN
OLICHKH W JIOBEPHUTEIHHOTO

HHTEpBaJia map-pa 0.
IIpumepbl MOCTpOECHMS JOB.
WHTEPBAJIOB IS YHCIIOBBIX
XapaKkTepUCTHK B  cIydae
HOPMAaIIbHOTO 3aKOHa
pacripenieieHus TeHepaTbHOM
COBOKYITHOCTH W BEIOOpKH
0OJIBIIOr0 00BEeMa.

2, .10, map.4

2:¢.174-180

[IpoBepka BEHIOIHEHUS
WHAWBHAIYATbHBIX
3aJaHuN

Moayab 6. CtaTucTH4yecKkas

MpoOBepPKa TMMOTe3

21

OCHOBHBIE  TEOpETHYECKHE
CBElEHUS IO  MpOBEpKe
HeTapaMeTpUIECKIX
CTaTUCTHYECKUX THIIOTE3.
Kpurepuu cornacus.

1 4 5

4, r.10.7

4: ¢.375-380

IIpoBepka BbINOITHEHUS
WHJMBHUyadbHBIX
3alaHui

22

IIpoBepka TUIIOTE3BI 0
HOPMaJIbHOM xap-pe
pacnpeneneHus TeH.
COBOKYITHOCTH Ha OCHOBE
aCUMMETPHUU U JKCliecca.

2, tn.13, map.16

3:¢.276-282

IIpoBepka BbINOITHEHUS
WHIVBUIYaTbHBIX
3aJaHuN

Hpyrue (rpymmoBas,
WHAUBH/yalIbHAsS KOHCYJIbTALHS

Y MHBIE BUABI yueOHOH
JeATeNBHOCTH,
npeaycMaTpHuBaroLye padboTy
oOyyJaromxcs ¢
npenogasatenem) (OPKP)

1,2




\ Bcero yacos:

16

32

16

[ 64+1,2 |

10



MHWHOBPHAYKHU POCCHUU

®Ir'BOY BO «YOUMCKNM YHUBEPCUTET HAYKU U TEXHOJIOI Wid»
MHCTUTYT SKOHOMUKH, PUHAHCOB U BUSHECA
KA®EJPA [IMOPOBOU SKOHOMUKHU 1 KOMMYHUKAIINN

COJEPKAHUE PABOYEHN ITPOI' PAMMBI

JUCHHUITIINHBI «OKOHOMHKO-MaTEMaTHICCKHE MCTOABD»

Ha 2 ceMecTp
O4HOU (hOpPMBI 00yUEHUS

Bun paéorsl

O0BeM TUCHUILTAHBI

O6mas TpynoemkocTs auctuiuinabl (3ET / gacoB) 4/144

Y4eOHbIX YacOB HAa KOHTAKTHYIO pabOTy C MpenoiaBaresiem: 4/144
JIEKIIUH 65,2
MPaAKTUYECKUX/ CEeMHHAPCKHUX 16
71a00paTOPHBIX 32

Apyrux (TpynroBasi, HHAUBUIYaIbHast KOHCYJIBTAIUS U UHBIC BUJIBI

y4eOHOH e TeNFHOCTH, TPEyCMaTPUBAIOIINE pad0Ty 00yJaroInuXCs

¢ npenojaBareneM) (OKP) 16

Y4eOHbIX 4YacOB Ha CAMOCTOATENIbHYIO paboTy obyuaromuxcs (CP) 1,2

Y4eOHBIX YaCOB Ha OJTOTOBKY K

sK3aMeHy/3auery/auddepenurporanHomy 3auety (KoHnTposs) 42,8

®opma(bl) KOHTPOJIS:
DK3aMeH 2 ceMecTp

11



dopMa n3y4yeHus: MaTepUalIoOB: JIEKIUH, dopma TeKyIIero
IMPAKTUYCCKHUE 3aHATUSA, CCMUHAPCKUE OcHoBHas " KOHTPOJIA
3aHsTHSL, Ja00paTopHble paboThI, JIOTIOJTHUTEIIbHAS 3anaHus 1o yCIEBAEMOCTHU
No Te CaMOCTOSATEIbHAs paboTa U JuTEpaTypa, CaMOCTOSATEIILHON (KOJITOKBUYMBHI,
/1 M H COAEpIRAanie TPYJIOEMKOCTb (B yacax) pEeKOMeH1yemMast pabote KOHTPOJIbHbBIE
CTyleHTaMm (Homepa CTYJICHTOB paboTHI,
JIK [TP/CEM JIP CPC U3 CIIMCKA) KOMIIBIOTEPHbBIE
TECTHI U T.I1.)
1 2 4 5 6 7 8 9 10
Monyab 1. Pemenue 3a1a4 JHHEITHOTO MPOrPaMMHUPOBAHNUS
1 BBenenue B 2 4 2 10 8:§82.1 8: c.14-26;3amaun 1- [IpoBepka BBITIOTHEHUS
Maremarnueckue METoIbl U 5:§2.1, §2.3 12 MPaKTUYECKUX 3aJaHui
MOJIESTH B 9KOHOMHUKE U 6: rmaBa 1, 5:¢.32-37, 37-44
YIpaBJICHUH. 7:§1.1-1.3 6:c.7-18
MaremaTtnueckast MOIEIb 10:§2.1 7:¢.13-16
3a1a49d ONITUMAJIBHOTO 11: §1.1,1.2 10: ¢.52-62
TPOTPaMMHUPOBAHHS. 11:c.13-26
JonycTumMoe U onTUMaibHOe
pelieHue
Knaccuduxkarus 3amayu
ONTHMAJIEHOTO
NpOrpaMMHUPOBAHUS
IlocranoBka 3aaun
JIMHEWHOTO
nporpammupoBanust. [Ipumep
MPUIIOKEHUS] B 9KOHOMHKE
Maremaruueckas MOJIENb
3aj1a4M JINHEHHOTO
MPOrPaMMHUPOBAHUSL.
Jonyctumoe 1 onTUManbHoe
pelieHue.
Kanonuueckwii Buj 3aa9n
JIMHEWHOTO
nporpaMMmupoBanus. Ilpumep
2 I'eomerpuueckas 2 4 2 10 8:§2.2 8: ¢.26-35;3anaun 1- IIpoBepka BEITOITHEHUS
uHTepnperauusa 3anadu  JIII 5:82.4 13 IPaKTUYECKUX 3aJaHUi,
Ha MJIOCKOCTH. 6: §2.4 5:¢.58-71 KOHTpOJIbHAS paboTa
MHOroyronsHUK — pelieHui. 7:§1.4 6: c.41-46
Brinyknoe MHOXKECTBO 9:§1.1 7:¢.28-34
9: ¢.8-20
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I'eomerpuueckas
uHTepnpetanus 3agaquu JII1 B
N-MEepPHOM MPOCTPAHCTBE ( )
Anroputm rpaguyecKoro
MeToza peureHus 3agaun JII1
4 BapuaHTa HCXOJa pelICHUs

3amaun  JIII  (w3006pasute

rpaduueckn)

YHUBepcaNbHBIH MeTO 2 6 3 14 8:§23,24 8: ¢.35-48; 3agaun 1- [IpoBepka BEHITTOITHEHHS

pemeHus 3a1a9u JIIT. 5:§2.5-2.8 17 (¢.39-42), 3amauu MIPAaKTUIECKUX 3aIaHHH,

basucaple ®m  cBOOOIHBIE 6: §2.5 1-10 (c.46-48) KOHTPOJbHAs paboTa

TIepEMCHHEIC 7: rmaBa2 5:¢.71-112

Meton ¢ eCTeCTBEHHBIM 9:81.2 6: c.46-56

6a3rcoM (IOMCK HAYaIbHOTO 10:§2.2 7: ¢.34-91

0a3MCHOTO  pEIICHUS B 11: §1.3 9:¢.20-44

cUMILIEKC-MeToe). [Iprmep 10: ¢.62-79

Merton HCKYCCTBEHHOTO 11: ¢.26-45

6asuca (MOWCK HAYaJIbHOTO

6a3sMCHOTO  pEIICHUs B

CHMILIICKC-METOJIE).

JononHuTensHbIe u

HCKYCCTBCHHBIC

nepemMeHHbIe. [Ipumep

[lpusHak ONTHMAaJbHOCTH B

CUMIIJIEKC-METO/IE. Bun

CUMILIEKC-TaOIUIIBI

AJTOPUTM CHUMILIEKC-METO A

OneMeHTapHBIE

npeobpaszoBanus JKopraaHa-

l"aycca

[Ipsimast u qBOMICTBEHHAS 2 6 3 8 8:§2.5 8: ¢.48-63; 3anauu 1- [IpoBepka BBITIOTHEHUS

3agaun. [Ipumep 5: rmaBa 3 15 MPAKTUICCKUX 3aIaHHIH

4 B3aMMOMCKITFOYAFOIINX 6: §3.1 5:¢.127-182

Clly4asi TEOpPEMBI 7:tnaBa 3 6:¢c.56-75

JIBOICTBEHHOCTH 10:§2.3 7:¢.91-119

Teopema o gomnosHsOMEH 11:§1.4 10:¢.79-86

HexxecTkocTH. [Tpumep 11: c.45-74

Moayas 2. Meroa NOTeHIHAIOB VISl pellleHUs] TPAHCIOPTHBIX 32124 JIMHEIiHOr0 IPOrpaMMHPOBAHUS

ITocraHOBKA TpaHCHOPTHOM 4 6 3 12 8:§2.7 8: ¢c.69-81; 3amaum 1- IIpoBepka BBINOIHEHUS

3anaun. Bunel 5: rmaBa 4 10 [IPaKTUYECKUX 3aJaHMil,

TPAHCIOPTHBIX 33134 6: §3.2 5:¢.182-222 KOHTPOJIbHAsT paboTa
7: rnasa 4 6: c. 75-86
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MatemMaTHueckast MOAEb
TPaHCHOPTHOM 3a7auu,
YIOBJIETBOPSIOIIEH YCIOBUIO
Oaxanca

Ycnosue Ppa3peLMoCTi
TPAHCHOPTHOM 3aaun.
Crparerusi pemeHus 3amadi.
Martpuua nepeBo3ok

Meton CEBEPO-3aMagHOro
yraa. [Ipumep

MeTton MHHHUMAaIbHOTO
anemeHTa. [Ipumep
AnroputM MeToJ1a
MOTEHIUAJIOB

Unes peueHus
TPaHCIIOPTHOM  3ajadu ¢
HapyIIEHHbIM Oanancom:

CyMMapHbIE 3amachl OOJIbIIEe
CYMMAapHBIX  TOTPEOHOCTEH.

IIpumep

Nnes pelieHus
TPaHCHOPTHOW  3aJa4dl ¢
HapyIICHHBIM 0ajaHCcoM:

CyMMapHbIe MOTPEOHOCTH
6oJbIIIe CyMMapHBIX 3a11acoB.

ITpumep

Unes peueHus
TPaHCIOPTHOM  3ajauu ¢
JOIIOJTHUTCIIbHBIM
TpeboBaHUEM BBIBO3a

MOJIHOCTBIO TPOAYKIMH U3
33JJaHHOTO ITYHKTa XpaHEHHS
Ax. TIlpumep

Wnes pemenust
TPaHCIIOPTHOH 3a/1auu ¢
JIOTIOTHUTEIHHBIM
TpeboBaHUEM
YIOBJIETBOPEHHUS
noTpeOHOCTEN 3aJaHHOTO
MyHKTa oTpebaenns By.
IIpumep

9: rnaea 3, rnasa 4
10:§2.4
11:§1.5

7:¢.119-146
9:¢.56-74

10: ¢.86-102
11: ¢.74-102

Mopayas 3. lleo4yucjieHHOe IHHEHOE NPOrPaMMHUPOBaHHE
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[TocranoBka 3aja4yu 4 6 3 10 8:§2.6 8: ¢.63-69; 3amaun 1- [TpoBepka BBINOIHEHUS
L[EJIOUUCIIEHHOTO JIMHEHHOTO 5: rmasa 5 10 MPaKTUYECKUX 3aJaHU,
POrpaMMHPOBAHUSL. 6:§3.3 5:¢.222-256 KOHTpOJIbHas paboTa
Crpaterust 1momcka peuieHus 7:TnaBa 5 6: c. 86-91
METOJIOM BETBEH U I'paHuUI] 7: c.146-155
Merton BeTBel W TpaHULL

KpUTEpU OCTaHOBA

BETBJIICHUS 3aJadd, BEIOOp

HELEJIOYHCIEHHON

MIEPEMEHHOI s

COCTaBJICHUS

JOTIOTHUTEIHHOTO

OTpaHUYEHUS

Crparerusi momucka peuieHus

MeTozoM [omopu. Bribop

HELEJI0YHMCIEHHOU

IEPEMEHHON pu

COCTaBJICHHH

JOTIOTHUTEIHHOTO

OTpaHUYCHUS

T'eomerpuueckas

HHTEpIpeTaNns MeTona

T'omopu

[loHsiTHE  KOHIPY3HTHOCTH

JNIEUCTBUTEIIHLHBIX quCcel.

ITpumep HCIIOIb30BaHUs

KOHI'PYIHTHOCTH npu

COCTaBJICHHH

JIOTIOJTHUTEIBHOTO

OTpaHHYEHUS B  METOXE

T'omopu

Anropurm Merona 'omopu

Hpyrue (rpymmoBas, 1,2

WHAWBUAYaJIbHAaAd KOHCYJIbTallus

Y MHBIE BUABI yueOHOH

JACATCIIBHOCTH,

npeaycMaTpHuBaroLye padboty

oOyyJarouxcs ¢

npenogasatenem) (OPKP)

Bcero uyacos: 16 32 16 64+1,2
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4.

DoHJ OLIEHOYHBIX CpeacCTB 10 IMCHUIIJINHE

4.1 llepeyeHb KOMIIETEHIHII ¢ yKa3aHHEM 3TANOB UX ()OPMHUPOBAHUSA B MpoLiecce 0CBOEHHsI 00pa3oBaTe/IbHOI NMporpamMmel. Onucanmne
nokasareJieil 1 KpUTepHeB OLEHUBAHNS KOMIIETEHIIHIT HA PA3JIMYHBIX 3Tanax uxX (OpMUPOBAHNSI, ONNUCAHUE IIKAJ OLleHUBAHUS

OIIK-4 CriocoOeH MOHUMATh MPUHIIAITE PA00TH HH()OPMAIIMOHHBIX TEXHOJOTHI; HCIIOJIb30BaTh HH(DOPMAIIHIO, METOBI U MIPOTPAMMHEIE CPEIICTBA €€
cbopa, 00paboTKu U aHanu3a 11 HHHOPMALMOHHO-aHAIUTUYECKOM MOAEP>KKH MPUHATHS YIPABIEHYECKUX PEIICHUN:

Koa u HauMeHOBaHMe HHAHKATOpA T0CTHKCHUSA
KOMIICTCHIINH

Pe3yabTaThl 00y4eHHs 10 PAKTHKE

Kpurtepun onennBanus

[Ixana oneHUBAHUSA

OIIK 4.1 IIpumensier nHGOPMALMOHHBIE TEXHOJIOTUH cOOpa,
00paboTKK U aHaNKM3a WHGOPMAIMU JJIs OU3HEC-aHAIHN3a U
HNOAJEPKKU NIPUHATHS YIIPABIECHYECKUX PELLICHUN.

OOOCHOBaHHO  BBIOMpaeT H  KOPPEKTHO
UCIIONIb3YyeT METOAbl M WHCTPYMEHTaIbHBIE
cpesacTBa st 00pabOTKM M aHaIM3a JAHHBIX
0P BBIMONHEHHHM  KOHKPETHBIX  3ajad
poeCCHOHATBHOM eI TeIBbHOCTH.
KoppektHo CTPOHT, OLICHUBACT u
UHTEPIIPETHPYET CTATUCTHYCCKHE  MOJCIH
aHAM3a JaHHBIX Ul  MH(POPMALMOHHO-
AQHATUTUYECKON HOJACPKKH  NPUHATHA
YIIPABICHYECKHUX PEILCHUH.

JemoHcTpupyeT TayOOKHe 3HAHUA
npeaMera. Cdopmuposano
Ope/CTaBlIeHHEe O MeTodax W
HHCTPYMCHTAJIBHBIX CPCIACTB IJIA
00pabOTKH M aHAJIN3a AAHHBIX.

OTJIMYHO

Homnyckaer HE3HAYUTEJbHbIC
OIITNOKH. CdopmupoBaHO
npejcTaBieHne 00  OCHOBHBIX
METO/IaX ¥  HHCTPYMEHTAJBbHBIX
CPeICTB IUIS 0OpabOTKH M aHAaJH3a
JTAHHBIX.

XOpOLIO

HcneIThIBaeT HE3HAYMTEIILHEIE
TPYAHOCTH B TIPUMEHEHUH METOI0B
u Mojienei. CdopmupoBaHo
YaCTUYHOE  IIpeACTaBleHHEe 00
OCHOBHBIX METOax U
WHCTPYMEHTAIBHBIX CPEJCTB ISt
00pabOTKHU M aHAJIN3A TaHHBIX.

YIOBJIETBOPHTEIHHO

OtcyTcTBHE 3HAHWH WIIN HETIOJHbIE
NpeAcTaBIeHusT 00  OCHOBHBIX
METOaX ¥  HHCTPYMEHTAJbHBIX
CpeAcTB Ul 00paboOTKM W aHaIH3a
JAaHHBIX.

HEYIOBJICTBOPUTCIILHO
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[Tokazarenu chOpMUPOBAHHOCTH KOMITETCHIIHH:

Kpurepusimu orieHrBaHUS ABJISIOTCS Oalliibl, KOTOPbIE BBICTABIIAIOTCS MIPEIOaBaTENeM 32 BUIbI JESTEIbHOCTH (OLIEHOUHBIE CPECTBA) IO UTOTaM
U3Y4EHUs MOAYJEH (pa3/iesioB IUCLUIIIMHBI).

[Ikasb! OLEHUBAHUSA:

ot 45 110 59 6amI0B — «yIOBIETBOPUTEIHHO;

oT 60 10 79 6aTOB — «XOPOIIIOY;

oT 80 GaJIJIOB — «OTIMYHOY.

4.2. TunoBble KOHTPOJIbHbIE 32/1aHUSI WM HHbIE MATEPHAJIbI, HE00X0IMMbIe ISl OLlEHNBAHUS Pe3yJIbTATOB 00yUeHHs M0 TUCHUILINHE,
COOTHECEHHBIX C YCTAHOBJIEHHBIMH B 00pa30BaTe/bHOI MporpaMMe HHIAUKATOPAMH T0CTHXKeHHsI KoMIeTeHIHil. MeToauuyeckne MaTepuasbl,
onpeesiomye Npoueaypbl OeHMBAHNUS Pe3y/JIbTATOB 00y4eHHs 10 AUCHHUILIMHE.

Kox u HaumeHOBaHHe Pe3ysabTaThl 00yUeHHs N0 IUCHUTLIHHE OueHo4vHbIE CPeACTBA
HHAUKATOpA TO0CTUKCHUSA
KOMIIETCHIIUU
OIIK 4.1 ITpumensier | OOOCHOBaHHO BEIOMpPAET M KOPPEKTHO MCIONB3YET METOJIbl U HHCTPYMEHTAIBHBIE CPEJICTBA | AK3aMEHAIlMOHHbIE BOIIPOCHI; TECTHI;

HH(GOPMALIMOHHBIE TEXHOJIOTUH cOopa, | Ui 00pabOTKH M aHaJIM3a JaHHBIX IIPH BHINOJHEHHH KOHKPETHBIX 3a]1a4 IPO(peCCHOHAIBHON | NOMaIHsA KOHTpobHas padora WebWork
00paboTkn W aHanmmM3a WHPOPMALUH | JESITEIHHOCTH.

Uit OM3Hec-aHaM3a W MOJJepXKH | KOppeKTHO CTpOUT, OLICHUBACT H HHTEPIPETHPYET CTATUCTUYSCKUE MOJISIIH aHaIn3a JAaHHBIX
NPUHSTHUS YIIPABJICHYECKUX PEIeHUH. | Juisi MHOPMAIIMOHHO-aHAIUTHYESCKOW NOAJISPIKKU IPUHATHS YIPABJICHUECKHX PELICHHH.
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PeddTHHI-IIJIaH AU CHUIIINHBI
DKOHOMHKO-MaTEMAaTHYECKUE METOAEI

HaHDaBHeHI/Ie/CHCHI/IaJIBHOCTb BI/I3H€C-I/IH(bODMaTI/IKa

Kypc 1, cemectp 1

banet
Buabl y4eGHoii JesiTeJIbHOCTH bait 3a Uncno 3anamii 3a
CTY/IEHTOB KOHKpETHOE cemecTp Munnmans | MakcuManb

3aiaHue HBII HBIN
Moayas 1
Texymuii KOHTPOJIb 15
1. AynuTopHast paboTa (BBIIOJIHEHUE
WMHIIMBHUIYaJIbHBIX 3a/IlaHU Ha 1 10 10
MIPAKTUYECKOM 3aHITHN)
2. BrinonHeHne JoMaIHuX 3a0aHui 1 5 5
Py6esxHbIii KOHTPOIBb
1. TecTOBBII KOHTPOJIb 10 1 10
Moayas 2
Texymuii KOHTPOJIb 15
1. AynutopHas paboTta 1 10 10
2. BrinonHeHne JOMaIHuX 3a0aHui 1 5 5
Py6esxHbIii KOHTPOIB
1. ITuceMeHHast KOHTpOJIbHasE paboTa 10 1 10
Moayas 3
Texkylmuii KOHTPOIb 10
1. AynutopHas pabota 1 5 5
2. BrimonHeHne JOMaIHuX 3a0aHui 1 5 5
Py0e:xHbIii KOHTPOJIb
1. ITuceMeHHast KOHTpOJIbHasE paboTa 10 1 10
MoompurenabHble 0TI
1. BeInosiHeHHE TOKJII0B Ha 331aHHYIO 5 1 5
TeMy
2. [Tybnukanus crartei 5 1 5
IHocemaemocTn
INocemaeMocTs neknuit -6
[MocenaeMocTh MPAaKTHYECKUX 3aHATHH -10
HToroBsblii KOHTPOJIb: JK3aMeH 30
UTOrO: 110




PeliTHHr-mjiaan 1MCHUITHHEI
DKOHOMHUKO-MAaTEMAaTUUYECKUE METObI

HaHDaBJ’IeHI/IC/CHeI_[I/IaJ'II)HOCTB BI/IBHGC'I/IH(bODMaTI/IKa

kypc 1, cemectp 2

banet
Buanbl y4eGHOi 1esITeJbHOCTH bann 3a UncIIo 3a1aHHH 38
CTYAEHTOB KOHKPETHOE cemectp Munumans | Makcumans

3afaHne HBIH HBIH
Monayab 4
Texyuiuii KOHTPOJIb 20
1. [IpakTueckoe 3amanue | 10 2 20
Py0e:xHblii KOHTPOJIb 10
1. Jlaboparophas padota 1 10 1 10
Monyas 5
Texkyuruii KOHTPOJIb 10
1. IIpakTidaeckoe 3agaHue 2 10 1 10
Py0exxHbIii KOHTPOJIb 10
1. Jlaboparophast pabota 2 10 1 10
Moayasb 6
Texkyuruii KOHTPOJIb 10
1. [IpakTudeckoe 3aganue 3 10 1 10
PyOesxHblii KOHTPOJIbL
1. JTaboparophast pabota 3 10 1 10
MoompurenabHble 0TI
1. BrinosiHeHUEe AOKNIAI0B Ha 33JaHHYIO 5 1 5
TeMy
2. [y6nukamus cratei 5 1 5
IHocemaemocts
[MocenaemMocThb JeKLuit -6
ITocemaeMocTb NPaKTUUECKUX 3aHATUN -10
HToroBsblii KOHTPOJIb: JK3aMeH 30
UTOrO: 110

TemaTuka KOHTPOJIbHBIX pa60T:

TpancnoprHas 3anada. Merozx

asrONE

INOTCHIIMAJIOB.

OCHOBHBIE IOHATHUS U TEOPEMBI TEOPUU BEPOSITHOCTEN,
CriyuaiiHble BEIMUMHBI. 3aKOHBI PACIIPENEICHHS] CIy4alHbIX BEJIMUMH.
3aa4y JUHEHHOrO MPOrPaMMUPOBAHUS U METOBI UX PELICHHUS.

3aga4u ET0YHUCICHHOTO JUHEUHOTO TPOrpaMMHUPOBAHUS.




Ilepeuens BonmpocoB AJis1 3k3ameHa (1 cemectp):
1. OmnpeneneHusi CTaTUCTHYECKOTO SKCHEPUMEHTA, MPOCTPAHCTBA 3JIEMEHTAPHBIX
UCXOJ0B, coObITHs. [IprMephl SKCIIEPUMEHTOB U COOBITU.
2. Knaccudukanus coObITHIA, TEHUCTBHSI HAaJl COOBITUSIMU
. O - anreOpa coObITHH, anredpa cOOBITHIA.
. AKkcHOMaTH4ECKOE OIPEIETIEHUE BEPOSITHOCTH, CBOMCTBA BEPOSTHOCTEN.
. JluCKpeTHOE BEpOSITHOCTHOE MTPOCTPAHCTBO.
. HenpeppIBHOE BEpOATHOCTHOE IPOCTPAHCTBO.
. TeopeMbl yMHOKEHUSI BEPOSITHOCTEH.
. @opmyra moIHO# BeposaTHOCTH, (hopmynsl baiieca.
9. [loBTOpHBIEC HE3aBUCHUMBIE UCTIBITaHUA: cxeMa bepuymnu, popmyna bepuymmu.
10. TIpuGmxennsie popmyisl pacuera BepostHoct P, (K) B cxeme Bepryium.

03N N b~ W

11. Onpenenenue ciiydyailHON BEIMYMHBI, CIy4allHOTO BEKTOpA.

12. Psan pacnpeneneHuss TUCKPETHOM CilydailHOW BEIMYMHBI, TaOiaMLa pacrpelesieHus
JIBYMEPHOT'0O TUCKPETHOTO CIIy4alHOTO BEKTOPA.

13. OyHKIUA pacnpeaeneHus clydyaiiHoM BETUYUHBI (CIy4ailHOro BEKTOpa) U e€ CBONCTBA.

14. HenpepsiBHas (aOCOIIOTHO HENPEPBIBHASA) Clly4aiiHas BEIUYHUHA (CIIydalHbII BEKTOP).

15. Ycnosusle pacnpenencHus. Teopembl ymHOeHus. OmnpenesieHue HE3aBUCUMOCTH
KOMITOHEHT CIIy4alHOI'O BEKTOpA.

16. 3akoHBbI pacnpeneneHuss KOMIIOHEHT CIIy4aliHOIO BEKTOpa.

17. 3akoHbl pacnpeesieHns IUCKPETHBIX CIy4alHbIX BeIHUnH (OMHOMUanbHbIH, [lyaccona,
reOMETPUYECKUH, TUIIEPreOMETPUUYECKUI).

18. 3akoHbl pacnpeelieHuss HENPEPbIBHBIX CIy4YalHbIX BEIMYMH (HOPMaJbHBIMU,
9KCHOHEHIMAJIbHBIN, pABHOMEPHBIN, IOTHOPMAJIbHBIN).

19. ®yHKIIMA OJHOTO CIIyYaifHOTO apryMEHTa U €€ 3aKOH PaCIpPEeICIICHHS.

20. BexTopHas ¢pyHKIMS BEKTOPHOTO CIIy4aifHOr0 apryMeHTa 1 € 3aKOH pacIpeesieHus..

21. CkanspHasi pyHKIMSI BEKTOPHOTO CIy4YailHOIO apryMeHTa U €€ 3aKOH pacIpe/ieIeHHUs.

22. Pacnpenenenue HEKOTOPbIX (YHKIHN OT HOPMaJIbHBIX CIy4aiiHBIX BEIMYHUH.

23. HavanbHble MOMEHTHI CITy4aiiHOHN BeMYMHBL. MaTteMaTHuecKkoe OXuAaHue QYHKIIUU OT
CIIy4alHbIX BEJIMYMH U €70 CBOWCTBA.

24. llenTpasbHBIE MOMEHTHI CITy4allHOW BEJIMYUHBI. [{ucriepcusi, cpeiHee KBaapaTuiecKoe
OTKJIOHEHHUE U UX CBONCTBA.

25. Moga, MmearaHa, KBaHTHIH.

26. XapakTepuCTUKU (HOPMBI pacIpeaeICHHS.

27. KoBapuaius ciiy4aifHbIX BEJIMYMH U €€ CBOWCTBA.

29. YcioBHBIE YHCIOBBIE XapAaKTEPUCTUKHU U UX CBOMCTBA.

32. KoppensinoHHOE OTHOILIEHUE, KO3PPUIIMEHT JeTepMUHALIMHN U €r0 CBOMCTBA.

33. OnpeneneHue U CBOMCTBA YaCTHOTO KOA(PPHUIIMEHTa KOPPEIISALIUH.

34. HepaBenctBa YeOnliieBa, Teopema YeOrniiena.

35. Teopema bepnyiuu, Teopema Ilyaccona.

36. LlenTpasibHas npeneabHas TEOpEMa U €€ CIEACTBHUS.

37. TI'enepanbHass COBOKYIHOCTb, alpHOpHas BHIOOpKA, armoCTepHOpHAs BBIOOpKaA,

BBIOOPOYHOE MPOCTPAHCTBO.
38. BapumannoHHBIH ps/l, AMCKPETHBIN BapUAIMOHHBIN PsiJI, HHTEPBAJIbHBIN BapUAIlHOHHBIN
pan.

39. Dwmmupuueckast QyHKIHS pacrpeeeHus, SMIUpUIecKast INIOTHOCTh PacIipeieIeHusI.

40. TouedHoe OLIEHWBAHHE MapaMeTpa 0. TpeboBaHMsI K TOUCUHBIM OLIEHKAM.

41. Hepasencto Pao-Kpamepa u a¢ppextuBHas onenka no Pao-Kpamepy.

42. Metoapl HaX0KIEHNU TOYEUYHBIX OLEHOK.

43. MHTepBaibHOE OIICHUBAHUE ITapaMeTpa 0.
44. IlocTtpoeHue NOBEPUTEIBLHOIO MHTEPBANIA U1l MAaTEMaTHUYECKOTIO OKUIaHUS.
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12.

13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.
24.
25.
26.
27.
28.

29.

45. TlocTpoeHue TOBEPUTEIHPHOTO HHTEPBAJIA JJIS TUCIICPCUH.

46. TlocTpoeHue TOBEPUTEIHHOIO HHTEPBAJIA I BEPOSTHOCTH.

47. Kpurepuii Kommoropora-CMupHoBa.

48. Kpurepuii y>-Ilupcona.

49. HccnenoBanue HOPMaIbHOCTHU pacIipe/ie]IeHHs] HA OCHOBE aCHMMETPHUU U IKCIlecca.
50. ANropuTM MPOBEPKH MAapPaMETPUIECKUX CTATUCTUYECKUX TUIIOTES.

51. IIpoBepka runoTessl 0 3HAUEHUU MATEMAaTUYECKOTO OXKHIaHUS.

52. IIpoBepka rumoTe3sl 0 3HAYCHUU TUCTICPCHH.

53. IIpoBepka runoTes3bl O paBEHCTBE MATEMAaTUYECKUX OXKHIaHUH.

54. IlpoBepka runoTes3sl O paBEHCTBE AUCIIEPCHM.

Ilepeyens BonpocoB 1151 Ik3ameHa (2 cemecTp):

Marematnyeckass MOJEdb 3aJayd ONTHMAJIBHOIO IporpammupoBaHus. Jlomyctumoe u
ONTHUMAJIBbHOE PELICHUE

Knaccudukanus 3agad onTUMaIbHOTO MPOTPAMMHUPOBAHUS

Marematrueckass MOJEJIb 3aJayd  JIMHEMHOrO IporpamMmMupoBaHus. Jlomyctumoe u
ONTUMAaJIbHOE pEIICHUE

Kanonnueckuit Buj 3aa4u JTMHEWHOTO IporpamMmupoBanus. [Ipumep

[TocTanoBka 3a1aun IMHEHHOTO TporpaMmMupoBanus. [Ipumep npunoxxeHus B 5JKOHOMUKE
I'eomeTpuueckas unrepnperanus 3aaaun JII1 Ha muiockocTu. MHOrOyroJibHUK peIICHUHN.
Berlykiioe MHOKECTBO

['eomeTpuueckas uaTepnperanus 3agaun JII1 B n-MepHoM npocrpanctse (N = 3)

Anroputm rpaduyeckoro Mmerojaa pemenus 3agaun JII1

4 BapuaHnTa ucxoja pewenus 3agauu JII1 (n306pa3ure rpaduyeckn)

. YHuBepcanbHbIi MeTo 1 pemenus 3aaaun JII1. basucHbie u cBOOO HBIC TIEPEMEHHBIC
. MeTtoz ¢ ectecTBEHHBIM 0a3ucoM (IIOUCK HAYaIbHOTIO OA3UCHOTO PEIIEHUsI B CUMILIEKC-

metone). [Ipumep

MeTto1 HCKyCCTBEHHOT0 6a3uca (IMOMCK HauyaibHOro 0a3uCHOro pelIeHNs B CUMILIEKC-
metoze). JlononHUTebHbIE U UCKYCCTBEHHBIE TepeMeHHbIe. [Ipumep

[Tpu3Hak onTHMaIbHOCTH B CUMILIEKC-MeToie. Buj cummniekc-Tabauisl

ANTOpPUTM CUMIUIEKC-METOAA

DneMeHTapHble mpeodpazoBanus XKopaana-I'aycca

IIpsimMas 1 nBO¥CTBEHHAs 3anaun. [Ipumep

4 B3aMMOMCKIIIOYAOIIUX CITy4yasi TEOPEMbI ABOWCTBEHHOCTH

TeopeMa o0 nononHsromEen HexecTKoCTH. [Ipumep

ITocTaHOBKa TpaHCIIOPTHOM 3a/1a4u. BUbl TPAaHCIIOPTHBIX 3a7a4

MaremaTtnueckast MO/i€Ib TPAHCIIOPTHOM 3a/1a4H, YAOBIETBOPSIONIEH ycloBHIO OanaHca
VYcnoBue pa3pemmmMocTyd TpaHCHOpTHOW 3amauu. CTparerust pemieHus 3agadyd. Marpuna
[IEPEBO30K

Merton ceBepo-3anagHoro yria. [Ipumep

Merton MmuHuManbHOrO 3emenTa. [Ipumep

ANTOpUTM METO]1a TOTEHIIUAJIOB

Wnes pemieHust TPAaHCIOPTHOM 3aJayd C HAPYUIEHHBIM OalaHCOM: CyMMapHbBIE 3aIachl
OombI1e cyMMapHBIX oTpeOHocTel. [Tpumep

Wnes penieHns TpaHCIOPTHOM 3a/1a4M ¢ HAPYIICHHBIM 0alaHCOM: CyMMapHbIE MTOTPEOHOCTH
OoJbIIe cyMMapHBIX 3anacos. [Ipumep

Wnes perieHust TpaHCIIOPTHOM 3a/1a4 C JONOIHUTENBHBIM TPeOOBaHNEM BBIBO3a IMOJHOCTHIO
MIPOJIYKLIMH U3 3aJaHHOTO IyHKTa XpaHeHus Ak. [Ipumep

Wnes peuieHust TpaHCIIOPTHON 3aJjauu € JOMOJIHUTENbHBIM TpeOOBaHUEM YIOBIETBOPEHUS
NMOTpeOHOCTEN 3aJaHHOTO TyHKTa oTpednerus Bk. [Ipumep

ITocraHOBKa 3a7auu LETOYUCIEHHOTO JIMHEWHOTO IporpaMMupoBanus. CTparerusi noucka
pEILIEHUs METOJJOM BETBEU U I'PAHULL



30. MeTox BeTBeW M TpaHUIl: KPUTEPHU OCTAHOBA BETBJICHUS 3a[a4M, BEIOOP HEIEIOYUCICHHOM
MEePEMEHHOM JIs1 COCTaBICHUS JOMOIHUTEIBHOTO OrPaHUYEHUS

31. IlocTtaHoBKa 3a/1a4Ml EJIOYUCICHHOTO JIMHEHHOTo MporpammupoBanus. CtpaTerus moucka
pemenuss metogoM ['omopu. BeiOop HEIETOYMCICHHON IMEPEeMEHHON IMPH COCTABICHUU
JIOTIOJIHUTEIIBHOTO OTPaHUYECHUS

32. 'eomerpuueckast HHTEpIpeTanus Mmerona I'omopu

DK3aMeHAIIHOHHEIE OMJIEeThI

CTpyKTypa SK3aMEHAI[HOHHOTO OuJjeTa:
DK3aMeHAIMOHHBIN OUJIET CoIep KUT 2 Borpoca, 1 3amady.

OO6pa3err PK3aMeHaIMOHHOTO OMIIeTa:

HampasiieHue noaroToBku
38.03.05 «buznec-undopmarukar
[Mpodunp «AHanutuyeckas 1 HHCTPyMEHTAIbHasI
Hoj/iepKKa Ou3Heca»
JucnummHa « DKOHOMHKO-MaTeMaTHYECKUE
METOBD»

YVYHuT
WHCTUTYT 95KOHOMMKH, (PUHAHCOB 1 OM3HEca

Kadenpa mudpoBoit SKOHOMUKN 1 KOMMYHHKAIIAN

Dk3aMeHanoOHHEINA Ouier Ne 1

1. Meroa MmunuMansHOTO A1eMenTa. [Ipumep
2. Kanonuueckuii BUJ 3a/1auu JJMHEHHOTO porpaMmmupoBanus. [Ipumep
3. Pemmre rpaduuecku 3a1avy JIMHEHHOTO MPOTPAMMHUPOBAHUS
f(X) =% +2%xo — max
X1 + X2 <4
X2 < 2,8
X1 > 0, X2 > O,
X1 <1

3aB. xadenpoit P.X.baxutoBa

[TepeBox onienku u3 100-6ayTbHOM B YETHIPEXOATUTHHYIO TIPOU3BOJIUTCS CICAYIOIINM 00pa3oM:
- otinyHO — oT 80 1o 110 6amnoB (BkIoyas 10 moompuTensHbIX 0AIOB);
- xoportio — ot 60 1o 79 6annos;
- YJIOBJIETBOPHUTEILHO — OT 45 110 59 6asmios;
- HEYJIOBJIETBOPUTENIHLHO — MeHee 45 0aJlsioB.

Kpurepun onenku (B 6aji1ax) Ajast 04HO# (popMbI 00yUeHHS

- 25-30 6a/I0B BBICTABIISICTCS CTYJICHTY, €CIIA CTYJICHT JIajl TIOJHBIC, pa3BEPHYTHIC OTBETHI HA
BCC TEOPETHYECKHE BOMPOCH OWiieTa, TNPOJACMOHCTPUPOBAT 3HAaHWE (YHKIMOHAIBHBIX
BO3MOXKHOCTEH, TPMHUHOJIOT MU, OCHOBHBIX JIEMCHTOB, YMEHHE MTPUMCHSTh TCOPETUICCKUE 3HAHUS
IpU  BBHINOJHCHUM TpaKkTHYecKux 3afgaHuii. CryneHT Oe3 3aTpyAHEHHH OTBETWJI Ha BCE



JIOTIOJTHUTEIIbHBIE BONPOCHI. [IpakTHueckast 4acTh pabOThI BHIMIOJIHEHA ITOJIHOCTHIO 0€3 HETOYHOCTEH
1 OIIHOOK;

- 17-24 6an1710B BBICTABJISCTCS CTYJCHTY, €CJIA CTYJCHT PACKPBHLII B OCHOBHOM TEOPETHYECKUE
BOIIPOCHI, OJIHAKO JOMYIICHBI HETOYHOCTU B OIPENCICHUH OCHOBHBIX TOHsTHH. [Ipu oTBere Ha
JIOTIOJTHUTEIILHBIE BOIPOCHI JIOMYIIEHBI HEOObIINE HETOYHOCTH. [Ipy BHIOJHEHNUU MPAKTHYECKOU
9acTy pabOTHI JOMYIIEHBI HECYIECTBEHHBIC OMIUOKH;

- 10-16 GamioB BBICTABISAETCS CTYACHTY, €CIM TP OTBETE HA TEOPETUUYECKHUE BOIPOCHI
CTYJICHTOM JIOMYIIEHO HECKOJIBKO CYIIECTBCHHBIX OMIMOOK B TOJKOBAHWU OCHOBHBIX TOHSTHH.
Jloruka ¥ MoJIHOTa OTBETa CTPAJAIOT 3aMETHBIMHU U3bSHAMH. 3aMETHBI IPOOEIBI B 3HAHHH OCHOBHBIX
MeTo10B. TeopeTnueckre BOPOCHI B IIEJIOM U3JI0KEHBI IOCTATOYHO, HO C MPOIYCKaMH MaTepuaa.
HImMeroTcst MpUHIMITHAIBHBIC OIMOKY B JIOTHKE TIOCTPOCHHUS OTBeTa Ha BOmpoc. CTyIEeHT He perimi
3a/1a4y WIH [IPU PEIICHUH JOMYIIEHBI TPYOble OMNOKY;

- 1-10 6anjgoB BBHICTABISICTCS CTYIEHTY, €CIIM OTBET HAa TEOPETUYECKHUE BOIPOCHI
CBUJICTEILCTBYET O HEIIOHUMAHUM M KpaiHE HEMOJTHOM 3HAHWW OCHOBHBIX TOHATHH W METOOB.
OOHapyxuBaeTcs OTCYTCTBHE HABBIKOB NMPHUMEHEHUS TEOPETHMUYECKUX 3HAHHWM IMPHU BBITOJIHEHUU
MpaKTHIeCKuX 3a1anuii. CTyIeHT He CMOT OTBETUTh HH Ha OJIMH JIOMOJHUTEILHBIN BOITPOC.

Kpurtepun oeHKH 1JI1 04HO-3204HOM GopMBbI 00yUeHH:

- KOTJMYHO» BBICTABIISICTCS CTYJICHTY, €CJIM CTYJICHT J1aJl TIOJIHBIC, pa3BEPHYTHIC OTBETHI HA BCE
BOIPOCHI OHIIeTa, MPOJIEMOHCTPUPOBA 3HaHHE (PYHKIMOHAIBHBIX BO3MOKHOCTEH, TEPMUHOIOTHH,
OCHOBHBIX AJIEMEHTOB, YMEHHE MTPUMEHATH TEOPETUUECKUE 3HAHUS MPU BBITIOJHEHUN MTPAKTUUECKUX
3aganuii. CtyaeHT 6e3 3aTpyIHEHUN OTBETWJ Ha BCE JOMOJHHUTENbHBbIE Bompochl. [IpakTuyeckas
4acTh pabOTHI BEITIOJHEHA ITOJTHOCTHIO 0€3 HETOYHOCTEH M OIIHOOK;

- «XOPOUIOY» BBICTABJISETCS CTYIEHTY, €CIIM CTYJEHT PAcKpbUl B OCHOBHOM TEOPETHYECKH I
BOIIPOC, OJHAKO JOIMYIIEHbl HETOYHOCTH B OMPEIEICHUU OCHOBHBIX TMOHSATHH. IIpu oTBere Ha
JOTIOTHUTEIIbHBIE BOTIPOCH! TOMYIIEHBI HEOONbIINE HETOYHOCTH. [IpH BBHIMOTHEHUH MPaKTUYECKON
4acTH paOOThI TOMYIIEHBI HECYIIECTBEHHBIC OIIMOKY;

- «YIOBJIETBOPUTEIbHO» OalioB BBICTABISETCS CTYIACHTY, €CIM TMpH OTBETEe Ha
TEOPETHUUECKUI BOIPOC CTYJIEHTOM JOMYIIEHO HECKOJIbKO CYIIECTBEHHBIX OIMMOOK B TOJKOBAHUU
OCHOBHBIX MOHATHH. JIOTHKA U MTOJTHOTA OTBETA CTPATAOT 3aMETHBIMH U3bHAMU. 3aMETHBI TPOOEITBI
B 3HAaHWH OCHOBHBIX METOJI0B. IMEIOTCS MPUHIMITHAIIbHBIE OIITUOKHY B JIOTUKE MMOCTPOCHUS OTBETA HA
Bonpoc. CTyZIeHT He pEeIII MpaKTUYeCKUe 3aJaHusI U MPHU PEIICHUN JOMYIIEHBI TPyOble OINOKY;

- «HEY/I0BJIETBOPHUTEIbHO» 0a/IOB BBHICTABIISIETCSA CTYJIEHTY, €CIIM OTBET HAa TEOPETUUYECKUI
BOIIPOC CBHJIETEILCTBYET O HEMOHMMAHMM M KpalHE HEMOJIHOM 3HAaHUU OCHOBHBIX TMOHATHA U
MeTosoB. OOHapyXUBaeTCs OTCYTCTBUE HABBIKOB IMPUMEHEHHS TEOPETUUECKUX 3HAHUM TIpU
BBINIOJIHEHUH TMPAKTUYECKHUX 3a7aHui. CTyJEeHT HE CMOT OTBETHTh HM Ha OAMH JOMOJHUTEIbHBIN
BOIIPOC.

3agaHus 17151 KOHTPOJIbHOM PadoThI

IIpumep BapuaHTa KOHTPOJIBLHOK padoThl K Moayaio 1. Ciy4yaiinbie cOObITHSA

1.B maptun u3 20 uznenuii 4 uzgenust UMEIOT CKpbITHIN AedekT. KakoBa BEpOSTHOCTH TOTO, UTO U3
B3STBIX HayTaJ 5 u3Jienuii pOBHO 2 OKaXyTcs AePEKTHBIMU?

2.B wmarasuHe BbICTaBI€HBl Ha mpojaxy 20 wn3nenuii, U3 KOTOPBIX 6 H3AEIUN SBIAIOTCA
HeKkayecTBeHHbIMU. KakoBa BEpOSITHOCTH TOro, 4YTO B3sTble Hayrajx 2 wu3fenus OyayT
HEKaYeCTBEHHBIMU ?



IIpumep BapuaHTa KOHTPOJIbHOH PadoThl K MOAYJII0 2. CiryyaiiHble BeJIUYUHbI

1) uckpeTHast ciiydaiiHas BeauunHa X 33aHa TaOJMYHBIM 3aKOHOM PACIpEICICHUS:
-5 2 3 4
0.4 0.3 0.1 0.2
Haiitn MaremaTtnueckoe 0XUAaHUE, TUCIIEPCUIO U CPEAHEE KBAIPATUUECKOE OTKIOHEHHUE.

2) HenpepbiBHasi ciiydaiiHas BEIMYMHA MMEET HOPMAJIbHOE PACIPEICICHUE ¢ MaTeMaTHYCCKHM
0’)KMJIAaHMEM 5 U CTaHAApTHBIM OTKJIOHEHHEM 2. PaccuuTtaiiTe BEpOATHOCTh TOTO, YTO B PE3yJIbTaTE
WCIIBITaHUs CiTy4yaiiHasi BETMYMHA IPUMET 3HaUeHue B uHTEepBaje (4;6).

IIpumep BapuaHTa KOHTPOJIbHOMH PadoThl K MOAYJIIO0 3. 3aKOHBI pacnpeejeHus cay4YaiHbIX
BeJIMYHH.

ITocTpouTh ypaBHEHUE IMHENHON CpEeHEN KBaJAPAaTUYECKON PETPECCUU CIIy4alHOM BEIMYMHBI Y Ha

cnyqaﬁHon BCJIIMYUHY X Ha OCHOBE 3aJJaHHOIO 3aKOHAa pacipeaciIiCHuA HBYMCpHOﬁ CHy‘I&ﬁHOﬁ
BCJIIMYHUHBI:

Y |1 3 4
X
2 0.16 0.1 0.28
3 0.14 0.2 0.12

OxapakTepu30BaTh HalpaBICHUE U CHIIY JIMHEHHON KOPPENSLIMOHHONW CBSI3U MEXAY CIy4alHbIMU
BenuyuHaMu X U Y.

IIpumep BapuaHTa KOHTPOJILHOM padoThl N0 TeMe «Pelenue 3aga4 JTUHEHOTO

NnporpaMmMmHupoBaHus»

3anayva 1. Pemnts rpaduyecku.
3agaua 2. PemuTs CUMITIEKC-METOIOM.

Bapuanr 1. Bapuanr 2.
f(X) =2x, +4x, = min; f(X) =1x, + 7%, — min;
2%, +4x, 212, 1x, +4x, >10;
1x, +2x, <15; 2%, —5X%, <15;
1x, —3x, < -2, 3%, —3X, <=5
X =0; x, 0. X =0; x, >20.

IIpumep BapraHTa KOHTPOJILHOM padoThI 0 TeMe «MeToa NOTEHIHAJIOB ISl PellIeHHs

TPAHCIMOPTHLIX 3aj1a4 JUHEHHOTO IporpaMmMHupoOBaHusI»



3agava 1. HailTu HayanpHBIN [JIaH HAUTH METOJOM MHUHMMAJIBHOTO 3JIEMEHTAa U METOJOM CEBEPO-
3amaJHoro yria.
3amaua 2. Pemuth TpaHCIIOPTHYIO 33729y | METO0OM MOTEHIIMAJIOB, IPOAHATU3UPOBATh PEIICHHE.

Bapuanr 1.
ITyHKTBI B1 B> B3 Ba Bs | 3anacel
A 1 1 3 1 1 2 20
A2 2 1 1 3 1 40
A3 1 1 2 3 1 30
A 4 2 2 2 1 1 30
AS 2 2 1 1 2 30
[Torpebnoctu | 20 30 30 40 20
Bapuanrt 2.
ITyHKTBI Bi1 B2 B3 Bs Bs | 3amacel
A 4 3 3 1 2 20
As 2 1 1 3 1 40
A 3 3 1 2 3 1 30
A4 2 3 2 2 1 30
As 2 2 1 1 2 30
[Torpebnoctu | 40 30 40 40 20

IIpumep BapuaHTa KOHTPOJILHOM padoThl 0 TeMe «LlesounciaenHoe JuHelHOE
NPOrpaMMHPOBAHHE)

3anayva 1. Haiitu onTuManbHOE pelieHue 3aauid METOIOM BETBEH U TpaHUIl.
3amaua 2. Haiftu pemenue metonom ['omopu.

1) Haiitu onTumManbHOE pelIeHUE 3a1auu
f(X) =X + 2%, > max

X1 + X2 <4

X2 < 2,8

X1 20, X =0, yenvie

2) Haiitu pemenue metoom ['omopu
f (x) = x, > max

5:X +2:-X,<6

5-x, <12

2-X,<3

X, , 20, nensre

3aaHusi 10 KOHTPOJILHOI padoTe 1Jisl 3a04HOT0 oTaeeHus (Kypc 1)

1. B maptum u3 N m3genuwit N m3genuii umerot nedekt (tadn. 1). KakoBa BeposSTHOCTH TOTO,
YTO W3 B3SATHIX HAyrax M u3jenuii pOBHO K HMEIOT CKPBITHIH Ae(ekT?



B MarasuHe I TPOJAKH BBICTABIEHBI NU3IEAHA, CpeAd KOTOPHIX K M3menuii
HekadecTBeHHbIE (Tab. 2). KakoBa BEpOsSTHOCTH TOTO, UTO B3STHIE CIIy9aliHBIM oOpa3zoM M
M3AEJIUI OKa)KyTCsl HEKau4e€CTBEHHBIMU?

Ha cOopouHoe mnpeanpusTie TMOCTYNWIM OJHOTHIHBIE KOMIUICKTYIOIIHE OT TPEX

IIOCTaBIMKOB B KOJMYECTBE: N, C I1E€PBOro 3aBoja, N, CO BTOPOro U Nyc Tperbero (Tadi. 3).
BeposTHOCTh Ka4eCTBEHHOI'O M3rOTOBJIECHHS KOMIIJIEKTYIOMIMX Ha IEPBOM 3aBOJIE paBHA [y,
IJ1sl BTOPOro P, M Julsf TpeTbero P,. KakoBa BEpOATHOCTH TOro, 4TO B3ATOE CIlydailHBIM

o0pa3zoM u3zenue OyaeT Ka4eCTBEHHBIM?
Jlano pacmpeneneHre JUCKPETHOW ciydaiiHOW BenuuwHbl X (Tabn. 4). Haitu eé
MaTeMaTHYECKOE OKUIAHUE U CPETHEKBAIPATHYCCKOE OTKIOHEHHE.
B ropoxne umerorcss N onToBeix 0a3 (Tabi. 5). BeposTHOCTh TOro, 4T0 TpeOyeMblii TOBap
OTCYTCTBYET Ha 3THX 0a3ax oJuHaKoBa M paBHa P . COCTaBUTH 3aKOH paclpeieICHUs Yucia
0a3, Ha KOTOPBIX OTCYTCTBYET TOBap.

Tadauua 1 Bapuants! 3ananus 1

Bapuant N n m k Bapuant N n m k
1 20 4 5 2 2 30 10 5 3
Tadauua 2 BapuanTsl 3aganus 2
Bapuant n K m Bapuant n K m
1 20 6 2 2 30 8 3
Tabauua 3 BapuanTtsl 3a1anus 3
Bapuant n, P, n, P, n3 Ps BapuanTt n, P, n, P, n3 P,
1 25 09 |35 0,8 |40 0,7 2 20 109 (15 |09 |15 |0,8
Tabauna 4 BapuanTsl 3ananus 4
Bapuant YucioBble JaHHBIE Bapuant YuclioBble JaHHBIE
1 X; -5 2 3 4 2 X; -6 -2 2 3
p; 04| 03 |0110,2 P, 02 [011(04]|0,3
TadJuna 5 BapuanTel 3aganus 5
Bapuanr N p Bapuanr N P
1 3 0,2 2 3 0,15

3amaHusi M0 KOHTPOJILHOI padoTe /sl 3a04HOT0 OT/EIeHus (Kypc 2)

Paccuurate u NOCTPOUTH TUCTOTPpaMMy OTHOCHTCIIBHBIX YaCTOT IIO CrpyINIHUPOBAHHBIM

naHHbIM (Tabu. 1), Te M, - YacToTa IMoMaIaHus BApHAHT B IPOMEKYTOK (X;, X, ;]

Halitn HecMemEHHY0 BBIOOPOUYHYIO JMCIIEPCHIO HAa OCHOBAHWH JIAHHOTO PACIPEICIICHHUS
BBIOOpKH (Tabm. 2).

[TpoBepuTh HYIEBYIO TUIIOTE3Y O TOM, YTO 3aJJaHHOE 3HAYEHUE A, ABJSIETCS MAaTEMATHYECKUM

0’)KMJIAaHMEM HOPMAJIBHO PACIPENCICHHON Clay4yalHOM BenMWYMHbl npu 5% -M ypOBHE



3HAYUMOCTH JIJIsi JIBYCTOPOHHEW KPUTHYECKOW OOJacTH, eciu B pe3yibrare o0paboTKu
BbIOOpKH 00BEMa N =10momyueHo BbIOOpOYHOE cpeaHee X, a BBEIOOPOYHOE CpeaHee
KBaJIpaTU4ECKOE OTKIOHEHHE PaBHO S, (Tabi. 3).

. Ilpu ypoBHe 3Haummoctu ¢ = 0,lMpOBEpUTH THUIOTE3y O PABEHCTBE IUCIEPCUN IBYX
HOPMAJIbHO pacrlpeeEHHbIX CIy4YailHbIX BeTMUMH X U Y Ha OCHOBE BBIOOPOUHBIX TAHHBIX
(Ta6u1. 4) npu anbTepHATHBHOM TUNOTe3e H, i o7 # 0'5 .

. Haiitu BbpIOOpOuHOE ypaBHEHME JMHEWHONM perpeccu Y Ha X HA OCHOBAaHMHU
KOPPEJSILIMOHHOM TabnuIbl (Tabd. 5).

tabnuna 1 Bapuantel 3ananust 1

Bapuanr | i X < X <Xy . Bapuant | i X < X <Xy m,
1 1 2-4 5 2 1 2—-6 5
2 4-6 8 2 610 3
3 6-8 16 3 10-14 18
4 8-10 12 4 14 - 18 9
5 10-12 9 5 18 - 22 5
tabnuna 2 BapuaHTel 3amanus 2
Bapuant Pacnipenencaue Bapuant Pacnpenencuue
1 X; -6 -2 3 6 2 X; -4 -1 2 8
n; 12 14 6 8 n, 16 8 14 12
tabnuna 3 BapuanTsl 3ananus 3
Bapuant a, X S, Bapuant a, X S,
1 10 12 1 2 50 52 3
tabnuua 4 BapuanTsl 3ananus 4
Bapuant X Y Bapuant X Y
X n Yi m; X N Yi m;
1 142 3 140 5 2 27 3 28 8
145 1 146 3 29 9 29 9
146 2 147 2 32 6 30 4
148 4 151 2 33 2 32 9
Tabnuma 5 BapuanTtel 3aganus 5
Bap Koppemsiimonnas Tabmauia Bap Koppensimmonnas tabnuna
1 |[YWX|10|15|20|25|30 |35 2 Y\X 511011520 | 25| 30
15 | 6 | 4 15 6 |42 2
25 6 | 8 25 4121 8|1]|5




35 211 2 | 5 35 1017 |1
45 4 12| 6 45 51318 6| 7
55 115 55 915 4 1
20 | 1|5 7 4 80 5|1 4 | 7

40 | 2 4 6|5 100 2 16 |5 4
60 35|46 120 | 3 4 5| 6
80 |10 2 |3 5 140 10 2 13 |5
100 2 | 4 4 18110 160 |10 4 181214

3amaHusi M0 KOHTPOJILHOI padoTe 1JIsl 3a04HOT0 OT/ETeHus (Kypc 2)

Bapuanr 1.
3anaua 1. Pemntsb 3aauy TMHEHHOr0 MPOrpaMMHUPOBaHUS TpaUUECKH.

f(x) = 2x, +4x, — min,
2%, +4x, 212,
1x, +2x, <15;
Ix, —3x, <2,

X, =0; x, =0.
3anaya 2. Pemutsh 3a7auy 1 cumimiekc-MeTo10M.

3agaua 3. Pemmth TpaHCIIOPTHYIO 3a]a4y.

TpeOyeTcsi pa3Be3TH Tpy3 OT MOCTAaBIIUKOB Aj K morpedutensm Bj, Tak 4ToOBl TpaHCHOPTHBIC
pacxobl ObLITM MUHUMAJIbHBIE. 3aTpaThl IO MepeBO3Ke 1 eMUHUIIBI TPy3a 3aJaHbI B IEBOM BEpXHEM
yriy sueek. HalauTe onTUMaibHBIM TJIaH MEPEBO30K M MUHUMAJbHBIE TPAHCIOPTHBIE PACXOJbI
METO/I0M NOTEHIAJIOB, IPY 3TOM HAYaJIbHBIN IIJIaH ONPEAEIIUTE METOI0M MUHUMAJIBHOTO 3JIEMEHTA
1100 ceBepO-3araHoro yria.

[TyHKTBI B1 B2 B3 | 3amacel
A1 ! 3 ! 20
Az ? ! ! 40
Az ! ! 2 30
ITotpebHoctn | 20 30 30

Bapnanr 2.

3anava 1. PemuTh 33124y TMHEHHOTO MPOTPAMMHPOBAHUS TPAPUUECKH.
f(X) =1x, +7x, > min;

1x, +4x, >10;

2%, —5X%, <15;

3%, —3X, <-5;

X, =0; x, >0.

3agayva 2. Pemmth 3aga4y | CUMILIEKC-METOIOM.

3anaya 3. PemuTh TpaHCHIOPTHYIO 3a4a4y.



TpeGyercss pa3Be3Tu rpy3 OT HOCTAaBIIMKOB Aj K moTpedurensM Bj, Tak 4TOOBI TpaHCHOPTHBIE
pacxo/bl ObLITM MUHUMAJIbHBIE. 3aTPaThl 10 NMEpeBO3Ke | eIMHUIIBI TPy3a 3a/1aHbl B JIECBOM BEpXHEM
yriry siaeek. HalimuTe ONTHMaNbHBINA TUTaH TIEPEBO30K W MHUHHMMAIBHBIC TPAHCIOPTHBIC PacXOIbI
MCTOJO0M INIOTCHIHAJIOB, ITPU 3TOM HadaJILHBINA IUIaH OIpeaAcInTeC MCTOAOM MHUHHUMAJIBHOI'O 3JICMCHTA
1100 ceBepo-3araHoro yria.

ITyHKTBI B1 B> Bz | 3anacel
A 1 4 3 3 20
A2 2 ! ! 40
As 3 ! 2 30
ITorpebnoctu | 30 20 30

Onucanue METOAUKHA OLCHUBAHUSA BbINMOJHCHUA KOHTPOJBbHBIX pa60T

Kpurtepun ouenku (B 6a/1ax) Ajast 04HOM (popMbI 00yUeHUS

Kputepun orieHuBaHus KonnyectBo
0aoB
[TonHoe BepHOE peleHre. B mornueckoM paccykJIeHUH U PEIICHUH HET 9-10

OIIMOOK, 3a/1a41 PEIICHbI PAlMOHAIBHBIM criocoOoM. [TomydeH nmpaBuiIbHBIN
OTBET. SICHO OMHCaH CII0CO0 PeIIeHNSI.

BepHoe pelienue, HO UMEIOTCS HEOOJIbIIINE HEIOUETHI, B LIEJIOM HE BIHSIOIINE 7-8
Ha pelleHe, TaKue Kak HeOOIbIINe JJOTMYECKUE TPOIYCKU, HE CBA3aHHBIE C
OCHOBHOM HJIeEH PEIICHMUS.

Pemrenue B nenom BepHoe. B nornueckoM paccyXI€HUH U PELICHUU HET 5-6
CYIIIECTBEHHBIX OMMUOOK, HO 3a]]a4a perieHa HEONTUMAIBHBIM CIIOCOOOM MITH
JIOTYIIIEHO He OoJiee NBYX HE3HAUMTENbHBIX OMUO0K. B paboTe mpucyTcTByroT
apudMeTHyecKas onmoKa, MexaHu4ecKas olmroOKa HJIM OMUCKA MPU
MEePENUChIBAHNH BBIKJIAJIOK WM OTBETA, HE UCKA3UBILINE Y KOHOMUYECKOE
coJiep’KaHue OTBETA.

B noruyeckom paccyx/1eHUU U peLIeHUH HEeT OIMOO0K, HO IOMyIleHa 3-4
CYIIECTBEHHAs OIMOKA B MaTeMaTHIECKUX pacueTax. [Ipu oObscHeHnN
CJIO’KHOTO SKOHOMHYECKOTO SIBJICHUS yKa3aHbl HE BCE CYILECTBEHHbIE
(bakTopbl

HmeroTcst cymecTBeHHbIC OMTMOKH B JIOTHYECKOM PACCYKIICHUH U B PEIICHUH. 2-3
PaccunTanHoe 3HaYeHHE UCKOMOM BETMUMHBI HCKaXKaeT YKOHOMHUYECKOE
CoZIep’KaHNE OTBETA.

PaccMoTpens! oTenbHBIE Cly4an IPU OTCYTCTBUU pemeHus. OTCyTCTBYyeT 1
OKOHYATEJIbHBII YMCIIEHHBII OTBET (€CIM OH MPETyCMOTPEH B 3aJ1aue).
[IpaBUIBHBIN OTBET YraJiaH, a BRICTPOCHHOE 0] HETO pELICHUE -
0€30CHOBATEIILHO.

Pemenuie HeBepHOE MM OTCYTCTBYET. 0

Kpurepun oneHuBanus 1Jis1 3a04H0M opmbl 00yueHust



Kpurepuu onienuBanus Oruenka

3azilaHue BBIIIOJIHEHO: 1I€JIb BBIIIOJIHEHMS 3aJaHHsl YCIIEIIHO JOCTUTHYTA; 3a4TEHO
OCHOBHBIE ITOHSTHS OINIPE/IEIICHBI; Pa00Ta BHIIIOIHEHA B TIOJTHOM 00BEME.
CryneHt aan nonHoe, pa3pepHyTroe peuienue. CTyaeHT 0e3 3aTpyAHeHUi
OOBSICHWJ pellIeHHE U OTBETHUJI Ha BOTIPOCHI 110 3aa4e MU ObLTH
JOIYIIEHbI HE3HAYUTENbHbIE HETOYHOCTH.

3a/ilaHue HE BBIIIOJIHEHO, LIEJIb BBIIIOJIHEHUS 3aJJaHus HE JOCTUTHYTA. HE 3a4TEHO
OTBeT cTyeHTa CBUIECTENBCTBYET O HEIIOHMMAHUM U KpaliHe HETIOJIHOM
3HaHUHM METOJ0B pemeHus. CTyIeHT He CMOT HAWTH MO0 OOBSACHUTD
pEILICHNE U OTBETUTH Ha BOIIPOCHI 110 3aJaue.

IIpumep BapuanTa n1adopaTopHoii padoThl o pasaeny «MaremMaTu4eckasi CTAaTHCTHKA)
(monyJsm 5-7, 2 cemecTp)

Vcxonnble naHHbIE A7 J1a00OpaTOpHBIX pabOT MPeroCTaBISIOTCS MpenojaBaTeieM I10
BapuaHtaM. Becero 30 BapuaHTOB 3a/jaHHii, CTY/I€HT BBIIIOJIHAET HOMEP BapuaHTa, COOTBETCTBYIOIUI
€ro HOMepYy B CIIMCKE IPYIIIbI, IPEJOCTaBIEHHOM IIPENoAaBaTelio B Hadajae cemecTpa. Hanpumep,
daiin «varl.RData» comepxuT ganHsle i BapuaHnta 1, ¢aitn «varl5.RData» - ans Bapuanta 15 u
T.1. Bee nmabGoparopHbie paOOThl BBINOJHSIOTCS CTYIEHTOM C HMCIIOJIb30BaHHEM Habopa JaHHBIX,
COOTBETCTBYIOILIETO €r0 BapHaHTY.

Ha6op nannbix conepxut 2000 Habmoaenuit PJIMC no cneayronum BOCbMU MTEPEMEHHBIM:

HaumenoBanue Onucanue nepeMeHHON
MIEPEMEHHOMN
wage Pa3mep cpenHemecsuHO 3apabOTHOM MJIaThI MOCIIE BHIYETA
HAJIOTOB; THIT — YHCJIOBOM (NUMErIC)
age Bo3pact pecrionieHTa; THIT — YUCIIOBO# (NUMErIC)
sex [Ton pecnionenTa; Tum — Gaxropuslii (factor), yposuu dakropa:
«KEHCKU» u «MYKCKOI»
educ VYuuscs A pecrioHIeHT B UHCTUTYTE, YHUBEPCUTETE, aKaJeMUU;

tun — haktopHsii (factor), ypoBuu dakropa: «Y4uiamuce,
«Yuaurecoy, «aet», «SATPYIHAIKOCH OTBETUTby», «OTKA3
OT OTBETA», <cHET OTBETA»

city Buy HaceneHHOro MyHKTa pecroneHTa; Ti — (akropsi (factor),
YpPOBHH (paKkTOpa: «00JACTHON LEHTP, KTOPOI», KIITTH, «CEI0»
hours CpenHsist IpoI0JKUTENBHOCTD paboyei Heieu (B Jac.); THIT —
YHCI0BO# (NUMErIC)
married Cocrout 1M pecrioHeHT B Opake; Tull — (hakTopHbIi (factor), ypoBH

u (akTopa: «Hukorma B Opake He cocTosiny, «COCTOUTE B IEPBOM
3aperucTpupoBaHHOM Opake», «CoCcTouTe B TOBTOPHOM 3apETUCTPH
poBaHHOM Opake», «Pa3zBenens», «Bmosen/BaoBay, «OOUITMAIIb
HO 3APEI'ICTPMPOBAHBI, HO BMECTE HE XXMUBYT», «3AT
PYJIHAKOCH OTBETUTb», «OTKA3 OT OTBETA», <HET OTB
ETA»
udovl Hackonbko pecrioHICHT yI0BJIETBOPEH/HE YIOBIETBOPEH PE3yIbTaT
amu Tpyaa; TiI — (axropuslii (factor), ypoBau ¢akropa: «[10JIHO
CThIO YJIOBJIETBOPEHLI», «CKOPEE VY JIOBJIETBOPEHbI»,
«1 1A, N HET», «CKOPEE HE YJIOBJIETBOPEHBI», « COBCE




M HE YZIOBJIETBOPEHbI», «3ATPY IHAIOCH OTBETUTDb», «
OTKA3 OT OTBETA», <HET OTBETA»

JlabGopaTopHasi padoTa o TemMe «AHAJIU3 BLIOOPKH.

Jliig ipenicTaBiIeHHOrO HabOpa JaHHBIX BBIMOJIHUTE CIEAYIONIUE 3aJaHHUs.

1. 3arpysute HaOop nanHbix B R Studio.

2. Paccunraiite omnmcarenpHBIE CTATUCTUKA 10 TIEPEMEHHOW Wage: BBIOOpOYHOE
cpenHee, BelOOpounble aucnepcuto U CKO, MenuaHy, KBapTUIM BBIOOPOYHOIO paclpeseieHus, a
TaKXe IKCIECC U CKOIIEHHOCTb.

3. [ToctpoiiTe rucTorpaMMy OTHOCUTENBHBIX YacTOT, 0003HAUYUB COOTBETCTBEHHO OCH
TUCTOTPaMMBbI U €€ Ha3BaHUe Ha rpaduke.
4. OcyiecTBUTe MPOBEPKY  BBHIOOPOYHOIO  pacmpeiiesieHuss Ha  COOTBETCTBHE

HOpPMaJIbHOMY pacIipe/leIeHuIO:

- BU3YaJIbHO 110 TUCTOTpaMMe OTHOCUTENIbHBIX YacTOT U Ha ocHOBe Q-Q rpaduka

- HAa OCHOBE 3HA4YEHUH KCLIECCa U CKOLIEHHOCTH;

- ¢ nomoulpio (opmanbHbix TectoB Kommoroposa-CmuphoBa, [llanupo-Yunku); npu
NPOBEICHUH (POPMATBHBIX TECTOB 0053aTENILHO YKa3bIBaTh ()OPMYIHPOBKY JUIS HYJIEBOW THITOTE3HI,
YPOBEHb 3HAYMMOCTHU, IPUHUMAEMBIH JIJIsl IPUHATUS PEIICHUS.

S. [Toctpoiite 95%-Hblll TOBEPUTENBHBIM MHTEPBAT JUIsI MaTEMaTHUYECKOIO OXKUIAHMS
city4aiiHoOM BenuuuHbl «CpeHeMecsiuHas 3apadoTHas 1u1arta, py0.» pu HEU3BECTHOW JUCIIEPCUU.

Vkazanue. [1J1s1 BHITOIHEHHST PEKOMEH/IyeTCsI MCII0JIb30BaTh MporpaMMHyto cpeay RStudio.

JlaGopaTopHas padora no teme «IIpoBepka cTaTHCTHYECKUX THIIOTE3»

Jlns Bamero HaOopa JaHHBIX BBINOJHUTE cleaymoomue 3aaaHus. Bo Bcex 3amaHusax
HEOOXO0IMMO BBITIOJIHUTH BCE TATH ATAIOB POBEPKU THITOTE3, C HEOOXOAMMBIMA KOMMEHTAPUSIMHU.

1. ["ockoMcTat yTBepakK/1aeT, 4To cpeiHeMecsyHast 3apadoTHas 1u1aTa cocTaBisieT 21 Thic.
py6. Ha ypoBHe 3Haummoctu 0,05 mnpoBepbTe NpaBOMEpHOCTh YTBepKAeHUs [ockomcrara.
O6ocHyiiTe BbIOOP BapuaHTa JUIsl allbTEPHATUBHOM TMIIOTE3b! (OJHO- WJIHM JIBYXCTOPOHHEM).

2. [TpaBUTENBCTBO YTBEPHKAAET, UTO Pa3dpoc 3apadOTHBIX IUIAT B TOPOJE U B 00JIACTHOM
[EeHTpe He oTiuyaroTcst 3HaunMo. CHOpMHpYHTE COOTBETCTBYIOIINE BBIOOPKU CpEIHEMECTIHON
3apabOTHOM IIATHI A7l TOPOAA M 00JIaCTHOTO IIEHTPA U IPOBEPHTE TMITOTE3y O PABEHCTBE JUCIEPCHIA
(na yposHe 3HaunmMocTH 0,05).

3. He3zaBucumo oT pesynbraTa MPOBEPKH MPEABIAYIINEH TUIOTe3bl cHopMyTupyinTe U
IPOBEPHTE TUIIOTE3y O PABEHCTBE CPEIHEMECSYHBIX 3apabOTHBIX IJIAT IS TOpojia M 00JacTHOTO
ueHTpa. Mcnons3syiire ypoBens 3naunmoctu 0,05.

Vkazanue. J1J1s1 BHITONHEHHsT PEKOMEH/IyeTCsI MCII0JIb30BaTh MporpaMMHuyto cpeay RStudio.

JlabopaTopHas padora no reme «To4yeyHoe OlleCHMBAHKME NTAPAMETPOB paclpene/eHusl.
Kpurepnii corunacus IIupcona»

Jliig Bamiero Habopa JaHHBIX BBIITOJIHUTE CIEAYIONIUE 3aJaHMsL.

1. [Tonyuynre TOYEuHBIE OLIEHKM [UIS MAaTEeMAaTHYECKOTO OXXHJAHUS M CTaHAApPTHOTO
OTKJIOHEHHS B MPEANOJI0KEHUH, YTO ciiydaiiHas BennunHa «CpegHemecsuHas 3apaboTHas miara
MOIYUHSETCS JIOTHOPMAJIbHOMY 3aKOHY pacripeseneHus (MoJcKa3ka: mpeIBapuTeIbHO HE00X0AUMO
yIaJUTh U3 BEIOOPKH HAONIOAEHHUS, 1)1 KOTOPBIX CpeHEMeCsIuHas 3apaboTHas Iu1aTa paBHa HYJIIO).
Hcnonp3yiiTe Tpu MeToma: METOA MaKCHUMallbHOro mpaBaomnonodus (method="mle"), meroxn
MoMmeHTOB method="mme" u Meron kBanTmiel (method = "qme"). Iloctpoiite rucrorpammy
OTHOCHTEJIbHBIX 4aCTOT, 33JjaB T'PaHULIbl MHTEPBAJIOB JUIsl TPYHIMPOBKH 3apa0OTHBIX IUIAT C IIAroM
5000 py6.



2. Hanoxxute Ha mMOCTpOCHHYIO THUCTOrpaMMy TrpaduK (QYHKIUH TUIOTHOCTH
JIOTHOPMAJILHOTO paCcupCACJICHUA C MTapaMCTpaMu, PaBHBIMU IMOJIYYCHHBIM TOYCYHBIM OLICHKAM.

3. [IpoBepbTe COOTBETCTBHE BBIOOPOYHOTO PACHPEICICHUS JIOTHOPMAIBHOMY C
nomortpio Tecta Konmmoroposa-CmupHoBa. BeiBo o0ocHYyiiTe.
4, ITpoBepbTE COOTBETCTBUE BHIOOPOUYHOrO paclpeaeieH s JIOTHOPMaIbHOMY Ha OCHOBE

XU-KBagpaT Kputepus cornacus [lupcona. Jlns pacder (akTHUecKMx dYacTOT MOMAaNaHUs B
WHTEPBAJNIBI HCIIONB3YWTE pPe3yabTaT IOCTPOCHHUS THUCTOrpaMMbl (aTpuOyT «Counts» oOBekTa
rucrorpamma). OOBEIMHUTE HHTEPBAIBI, KOTOPHIM COOTBETCTBYIOT HEOOJNbIINE YacTOThl. Jljis
pacyera OXHJAEMbIX 4YaCTOT BOCHOJb3ydHTech ¢yHkmmer plnorm() ¢  mapamerpamu,
COOTBETCTBYIOIIMMHU pAaHEE HANJICHHBIM TOYEUHBIM OILICHKaM. PaccuuTaiiTe 3Haue€HHE KpUTEpHUS
cornacus [Tupcona, a Takxke KpUTHUECKYIO TOUKY XH-KBaJIpaT pacnpeaeienus. [IposepbTe runoresy
0 COOTBeTCTBHH. BrIBOIT 000CHYIITE.

5. [TocTpoiiTe TabIUIly COMPSHKEHHOCTH 110 MIEPEMEHHBIM «SEX» M «City» u mpoBepbTe
TUIIOTE3Y O TOM, YTO BBIOOPKH SIBIISIFOTCS] CTATUCTHYECKHU OJHOPOIHBIMHU.

IHoBbleHHBINH ypoBeHb (+5 0asnoB): onpenenute 95% noBEepUTENbHBIA MHTEpBAN s
JUCTIEPCUU CIydyailHOM BenuuuHbl «CpemnHemecsiyHas 3apa0oTHas IUiaTa» C IMOMOINBI0 METoja
OyTcTpara.

VYkazanue. [1J1s1 BBITOJHEHHUS PEKOMEH/IYETCs HCII0JIb30BaTh MporpaMMHyio cpeay RStudio.

JlabopaTopHas padora mo teme «OaHOPAKTOPHBINA AMCIIEPCHOHHBIN AHATH3)

Jliig Bamiero Habopa JaHHBIX BBIIIOJIHUTE CIAEAYIOLIUE 3aJaHMsl.

1. Cdopmupyiite TaOaUIly JaHHBIX, COCTOSIIYIO TOJIBKO W3 JIBYX NEpeMEHHBIX (Wage u
educ), mpuyem i nepeMeHHoW edUC OCTaBbTe TOJNBKO YPOBHH (hakTopa «HET» (Ha
MIEPBOM MECTE), «YUUTECH» U «Y UHIIUCHY.

2. Tloctpoiite quarpammbl «DOXPloty 1 oleHUTE BOZMOXHOE HATMYNE PA3InIAi B CPETHUX
BHU3YaJIbHO.

3. IlpoBeaute 0mHOGMAKTOPHBIN AWUCIIEPCUOHHBIA aHANIMU3 MAJS BBISABICHUS pa3inudil B
YPOBHE CpeIHEMECSYHON 3apabOTHOM IUIaThl B 3aBUCUMOCTH OT CTaTyca MOJy4YEeHHOTO
oOpa3zoBanus. UHTepnpeTupyiite pe3yapTaT U OCTPOUTE JOBEPUTENIbHBIE HHTEPBAJIbI HA
OCHOBE OIl€HEHHOH JIMHENHON MOJIEIIN.

4. TlpoBeaute mapHOE€ CpaBHEHHE I'PYMIOBBIX CPEIHUX C Y4ETOM U O€3 ydera MOIpaBKU
boudepponu, merogom dumiepa u Trioku. CpaBHUTE PE3YNIbTATHI, CIETANTE BHIBOIBI.
IMoBblIeHHBIH YPOBeHBb (+5 0a/1710B): TpoBeCTU ABYX(DAKTOPHBIN NUCTIEPCUOHHBIN aHAN3,

no0aBuB K pakropy «educ» erie ouH HaKTop «Sex».

VYkazanue. [1J1s1 BBITOJHEHHUS PEKOMEH/IYETCs HCITOJIb30BaTh MPOrpaMMHyio cpeay RStudio.

JlaGoparopHasi padora no reme «Mepbl cBsi3u. PerpeccnonHblil aHaIn3»

Jlnst Bamiero Habopa JaHHBIX BBIOJIHUTE CIEAYIOUINE 33 JaHUS.

1. Ouenute nuHelHble Kod(pduuueHnTsl koppemsiuuu IlupcoHa Mexay npuzHaKamu
«wage» u «agey, «wage» u «hoursy. [IpenBapuTenbHo mpeoOpa3yiTe THIT JaHHBIX sl IEPEMEHHBIX
k tunmy «double». IIpoBepbTe THHOTE3BI O PABEHCTBE COOTBETCTBYIOMIMX BBIOOPOYHBIX
K03 punreHToB Koppessauuu Hymo. O00cHyHTe BBIBOJBI O HalpaBIeHUH U cuiie cBsizei. Kakas u3
JIBYX CBsi3el («wage» u «agey») mwiu («wage» u «hours») 6onee 3HaunMa 1 moyeMy. 3Hasi BIpaKeHHE
JUIsL TECTOBOM CTaTMCTUKM M BHJ TEOPETHUYECKOIO 3aKOHAa paclpelneeHMs, KOTOPOMY OHa
MOTUMHSACTCS B cilydae cripaBeyiuBocTi HO, mpoBepbTe COOTBETCTBYIOIIME IHITOTE3BI «BPYUHYIOY,
HE TOJIb3YACh QyHKIMEH COr.test() Ha ypoBHE 3HaUMMOCTU 5% /ISl IBYCTOPOHHEH albTepHATUBHON
TUIIOTE3bI.



2. PaccumraiiTe s NBYX YyKa3aHHBIX BBIIMIE CBSI3CH KOI(PPHUIIMEHTH KOPPEISIHUH
CrimpMeHa 1 IpoBephTE TUIIOTE3bI 00 MX 3HAYNMOCTH.

3. Paccunraiite aiist IByX yKa3aHHBIX BBINIE CBsi3ed KOI(DPHUIMEHTHI KOppesanuu (Tay)
Kenpnamia u mpoBepbTe rUMOTE3bI 00 MX 3HAYUMOCTH. 3Hast BRIPQXKEHUE JUISI TECTOBOW CTATUCTUKH U
BUJI TEOPETHUECKOTO 3aKOHA PaCIIpeIeIIEH s, KOTOPOMY OHa MOTYMHSETCS B CIIydae CIPaBEIINBOCTH
HO, mpoBepbTe COOTBETCTBYIOIIME TUIIOTE3bl «BPYYHYIO», HE MOJb3yAch (yHKuueil cor.test() na
YPOBHE 3HAYUMOCTHU 5% JUIs1 ABYCTOPOHHEH albTepPHATUBHON TUIIOTE3bI.

4. Cdopmupyiite Beidopky u3 200 nabmogennii cpeau 2000 umerommxcs. [locrpoiite
rpaduK 3aBUCUMOCTH 3apaOb0THOH IJIATHI OT MPOJOJDKUTEIHHOCTH padoUeil Heenu 1Mo MOTy4eHHON
BBIOOpKE, 3a/1aB KOPPEKTHbIE HANMEHOBAHMS OCEH M BCEro rpaduka.

S. Ouenute  JOUHEMHYIO  MOJENb  3aBUCUMOCTM  3apabOTHOM  mjuaTel  OT
IPOJOJKUTEIBLHOCTH pabouell HeleH, 3aluIIUTe €€ B BUJEC YPaBHEHUS. 3HAUUMBIMU JIH SIBJISIOTCS
OlLleHEeHHbIE KO3 (UIMEHTHI JIMHEHHON MoaeIn?

Vkasanue. [1J1s BBITOJIHEHUST PEKOMEH/IyeTCsl HCII0JIb30BaTh IporpaMmMHyto cpexy RStudio.

Kpurepun ouenuBanmus (B 6a/1/1aX) BbINOJHEHHSI JIA00OPATOPHBIX padoT 1Jjist 04HOH GOpMBI
00yueHus:

Kpurepuu onenuBanus Konnyectso
6amioB
JIaGoparopHasi paboTa MOATOTOBJICHA K BBHIIIOJIHEHUIO, 00y4aeMblid 3HAET 9-10

1esb J1abopaTopHOil paboThI; 3a1aHKsl pelieHbl 0e3 OITMOO0K C IIEPBOTro
pasza, MpaBUILHO BHIOPAHBI PEIICHUs 3aJaHU; MPABUILHO BBHITOTHEHBI
pacy€Thl, 00yJaronIuiics MOHUMAET, YTO OHH 3HAYAT; TIOJTHO JTaHbI
OTBETHI HA KOHTPOJIBbHBIE BOMPOCHL; OTYET 0(hOPMIIEH aKKypaTHO,
C/IeTIaHbI BBIBOIBI.

JIaboparopHasi paboTa MOATOTOBJIEHA K BBIITOJIHEHUIO, 00y4aeMbIid 3HAET 6-8
11eTb J1abopaTopHOM pabOoThHI; 3a1aHHsI PELIEHBI C OIITMOKAMU,
noTpedoBanach IOMOTHUTENbHAS TOMOIIIb MPENOIaBaTENs, TPABUILHO
BBIOpAHBI METOJIUKH PEIICHUS 33JJaHUI; paCYEThI BHIITOJIHEHBI C
KOHCYJIbTAIMeH MPEenojaBaTesi; MOJHO JAaHbl OTBETHl HA KOHTPOJIbHBIE
BONPOCHI; OTYET 0hOPMIIEH aKKYPATHO, CJITAHBI BBIBOIBI
JIaGoparopHasi paboTa MOATOTOBJICHA K BBIITOJIHEHUIO, 00y4aeMbIid 3HAET 4-5
1eJb JTabopaTopHOM pabOoThI; 3a/1aHKsI BBITIOJHEHBI C OIIMOKaMHU,
noTpedoBanach NOMOTHUTENbHAS TOMOIIIb MPENOIaBaTENs], TPABUIBHO
BBIOpAHBI METOJIUKH PEIICHUS 33JJaHUI; C ONIMOKAMH BBITIOJTHEHBI
pacuéThl, Jaxke ¢ KOHCYIbTAIMEH MpernoaBaTelis Wik 00yJaroIuics He
MOJKET OOBSICHUTH, KaK BBITOHSUIMCH PACUYCTHI; JaHBI OTBETHI HA
KOHTPOJIbHBIE BOMPOCHI

JlabopaTopHas paboTa MOATOTOBJICHA K BBITIOJHEHUIO, 00ydaeMbIil HE 1-3
3HAEeT 1eNIb Ta00PaTOPHOI pabOThI; 3314 PEIICHBI C OIIMOKAMH,
notrpeboBaiach JOMOIHUTEIbHAS TOMOIIb IPETo1aBaTeIsl, HEBEPHO
BBIOpAHBI METO/IBI PEIICHUS 3a/1a4; HE BBIMOJIHEHBI pacYEThl; HE TaHBI
OTBETHI HA YCTHBIC KOHTPOJILHBIC BOITPOCHI, OTUET ohopmiteH HEOPEIKHO,
BBIBOJIbI HE CCNIAHBI

Kputepun oneHuBaHNsl BBINOJIHEHHS Ja00pPaTOPHBIX padoT 1J1s 3204HOM (GopMbI 00y4YeHHUs:



Kputepun oneHrnBanus KonuuecTtBo
0asioB

JlaGoparopHasi paboTa MMOAr0TOBJIEHA K BBIIIOJIHEHUIO, 00y4yaeMblid 3HAET OTJIUYHO
1eNTb TAOOPaTOpHOI pabOTHI; 3aaHUsI PEIICHBI 0e3 OIHUOOK C IePBOTO
pa3za, MpaBUILHO BHIOPAHBI PEIICHUs 3aJaHUI; MPABUIHLHO BBHIITIOITHEHBI
pacy€Tbl, 00yJarouuics MOHUMAET, YTO OHH 3HAYAT; MOJHO JaHbI
OTBETHI HA KOHTPOJIbHBIE BOMPOCHL; OTYET O(HOPMIIEH aKKypaTHO,
CACJIaHbI BBIBO/bI.

JIaGoparopHasi paboTa MOAr0TOBJIEHA K BBIIIOJIHEHUIO, 00y4aeMblid 3HAET XOpOILIO
1eNTb TA0OPaTOpHOH PabOTHI; 3aJaHMsI PEIICHBI C OIIMOKAMU,
noTpeboBanach NOMOIHUTENbHAS TOMOIIb PENOoIaBaTelNs, TPABUILHO
BBIOpAaHbI METOJIMKH PEIICHUS 3a/1aHUi; pacu€Thl BHIIIOIHEHBI C
KOHCYJIbTAIlMeH MpenoiaBaTesisi; MOJIHO IaHbl OTBETHl HA KOHTPOJIbHBIC
BONPOCHI; OTYET 0hOpPMIIEH aKKYPATHO, CJICIAHBI BBIBOIBI
JlaGoparopHasi paboTa MOATOTOBJICHA K BBIITOJIHEHUIO, 00y4aeMblid 3HAET |YAOBIETBOPUTEI
11eJTb TA0OPATOPHOI PabOTHI; 3aaHHSI BHITIOJHEHBI C OITMOKaMH, BHO
noTpeboBanach IOMOJHUTENbHAS TOMOIIb MPENO0IaBaTeNsl, TPABUILHO
BI)I6paHBI MCTOJUKHU PCUHICHUA BaﬂaHHﬁ; C OIIMOKAaMU BBIIIOJIHEHEI
pacuéThl, Jake ¢ KOHCYJIbTAIMEH MpernoaBaTelis Wik 00yJaroImuics He
MOXKET O6’I)$ICHI/ITI), KaK BBIINIOJIHAJIUCH PACUCTBI; AaHbl OTBETHI HA
KOHTPOJIbHBIE BOIPOCHI

JIaGoparopHast paboTa IMOATOTOBJICHA K BBITIOJIHEHUIO, 00yJ4aeMblii HE  |HEYIOBJICTBOPUT
3HAEeT 1eNb Ja00PaTOPHOI pabOThI; 3a/1a4 PELICHBI C OIIMOKAMH, €JIbHO
notpeboBaach JOMOJHUTEIbHAS TOMOIIb IPENo/IaBaTesl, HEBEPHO
BBIOpAHBI METO/IbI PEIICHUS 3a/1a4; HE BBIMOJIHEHbI pacyEThl; HE TaHBI
OTBETHI HA YCTHBIE KOHTPOJIbHBIE BOIIPOCHI; OTUET 0hopmileH HEOPEXKHO,
BBIBOJIbI HE CENIaHBI

TecToBBIC 3a1aHNA

IIpuMep BapuaHTa TeCTOBBIX 3aIaHUI 110 pa3aeny «Teopusi BeposiTHOCTE
1. CratucTuyeckuil S3KCIEPUMEHT 3aKJII0UaeTCsl B OpoCaHUKM MOHETHI JI0 MIEPBOTO MOSIBIEHUs repoa.
[TpocTpaHCTBO 37€MEHTApHBIX UCXOAOB M 00IIee YUCIO 3JIEMEHTApHBIX MCXOJ0B MPECTABICHbI B
OTBETE

a) Q= {e,ue,uue,...,uu..ue}, KOHEYHOE;

0) Q= {Z,L;e,...,lm...b;e,...}, 0oJee, 4eM CUETHOE;
B) Q= z,qe,...,u...ue,...}, CUéTHOE;

r Q= {e,ue,...,uue}, HEM3BECTHO.

2. Eem A, Ay,...,A, — nomHas rpymma nomapHo HECOBMECTHBIX COOBITHI, TO W3 aKCHOM

KonmoropoBa cnegyer

a) P(A + A +...+ A )<P(A)+P(A)+...+ P(A)),

6) P(AL+ A, +...+ A)>P(A)+P(A))+...+ P(A);
B) 0<P(A + A, +..+ A )<L,

r) P(A_L)+ P(A2 ) + .+ P(An)=11/1 B 4aCTHOCTH, TIpU N=2 P(K)Zl— P(A).

3. 'eoMeTpruecKkoe OnpeiesieHue BEPOSITHOCTH MPEINOIaracT



a) Q-orpannuennas k-mepHas o6nacts ¢ mepoit 0 < ‘Q‘ < o0;

OJIEMCHTAPHEBIC HCXO0Ibl PAaBHOBO3MOJKHBI, INIOTHOCTh  PACHpCACIICHUA BepOﬂTHOCTCﬁ

] A

3JIEMEHTAPHBIX UCXO0B P(a)) = @ u P( A) = wiAP(a))dw = @

6) Q - obnacts, npuHaLIeKamas RY;
P(A)z J P(a))da), rae P(w) — IWIOTHOCTH pacmpeielieHusi BEPOATHOCTEH 3JIEMEHTAPHBIX

weA
HCXO0O0B,

B) P(A) = —, r1e K — 4ucIio aeMeHTapHbIX HCXOI0B MPHUHAICKAIINX A, N — YUCIIO DJIEMEHTAPHBIX
n

MCXOJI0B, TpHHaIexKamx Q2;

r) P(A):%, e ‘A‘- Mepa A4, ‘Q‘ - Mepa Q.

4. Q=1{1,2,34,5,6,7,8,9,10} - unoxectso snementapubix codbrrnii omsira. A= {2,3,4},
B= {1,3,5}. CoObiTue A+B paBHO

a) {3,6,9};

6) {3,4,5,6,7,8,9};

B) 1,2,3,4,5};

r) {6,7,8,9,10}.

5. U3 smuka, B KOTOPOM 8 4epHBIX LIapoB U M Oembix, OepeTcst OAMH Imap Hayraja. BeposTHOCTh
B3Th Oenbli map pasHa (,8. Uucio mapoB B AIIMKE paBHO

a) 10; 0)16; B) 40; r) 64.

6. Qz{a)l,a)z,a)3,a)4,a)5,a)6} - MPOCTPAHCTBO IJIEMEHTapHBIX coObiTMid. P1=0,2  P»=0,15
P3=0,05 P4=0,2 Ps=0,3 Ps — COOTBETCTBYIONIME BEPOSTHOCTA. BEpPOSITHOCTH COOBITHS
A= {a)l,a)z,a)e} paBHa

a) 0,3; 0) 0,25; B) 0,35; r) 0,45.

7. Q= {X eR:1<x< 4} - TIPOCTPAHCTBO DJIEMEHTAPHBIX PABHOBO3MOXHBIX COOBITHIA.
A= {X eQ:2<x< 3}, B= {X eQ: 24<x< 3,6}. BeposTHOCTb coObITUS P(4B) paBHa
a)0,4; 0)0,6; B) 0,5; r)0,2.

8. Q= {a)i ) =l,10} - NPOCTPAHCTBO 3JIEMEHTAPHBIX PABHOBO3MOXKHBIX MCXOJOB. Y CIOBHAs
BEPOATHOCTh coObITHs A= {(03 (g, 0, 607} OTHOCHUTENBHO cobObrTisi B = {0)2 NOYROSRON, }
paBHa

a) 0,8; 0) 0,25; B) 1; r)0,5.

9. Cobbitust A, Ay,..., A, HE3aBUCHMBI B COBOKYITHOCTH, €CIIU

a) P(AAy..A)=P(A P(A; ). P(A )

6) o151 Besikoro ki 2 <K <N u s mo6oro moaMHOkKeCTBA COOBITHI Ail , Ai2 ,...,Aik BBINOJIHAETCS

paeercreo P(A A A )=P(A JP(A ).P(A, }



B) P(AAy. A )= P(A)P(Ay ] A ) P(AL I ARy Ay )

r) qus  J1o00ro  TMOJAMHOXKECTBA  COOBITHMA Ail,Ai2 ,...,Aik BBIIIOJIHSETCS  PaBEHCTBO
P(Ail A, A )= P(Ail )P(A2 )..P(Aik )

10. ®opmynsl balieca cipaBeyIMBbI ITPU CASAYIOIMINUX JOMYIIICHUIX
a) runoressl Hy, H,...H, monapno necoBmectHbI 1 06pa3yior nomnHyro rpymimy coObITHA;

6) runoresst Hy, H,...H,, - HecoBmecTrbI B coBOKYmHOCTH;
B) runioresbl Hq, H,...H, - nonapno uesasucumpr;

r) runore3sl Hy, H,...H |, - He3aBucumbl B coBokymuocTy.

11. CummeTpruyHas MOHETa MOJ0PAChIBACTCS TPUXKIbL. BepoATHOCTH TOTO, YTO repO MOSABUTCS
pOBHO 2 pa3a, paBHa
a) 0,5; 0) 0,375; B) 0,25 r) 0,125.

12. B ciyyae KOHEUHOTO WJIM CUETHOIO IMPOCTPAHCTBA 3JEMEHTAPHBIX HMCXOI0B () ciaydailHOH
BEJIMYMHOMN Ha3bIBAIOT

a) moby1o Gpynkuuro & (a)), onpeieeHHyI0 Ha Q U NPHMHUMAIONIYIO 3HadeHue Ha (2 £ C R;
0) TOJIbKO HEMPEPBIBHYIO (DYHKIUIO, OTIpeieNICHHYIO Ha (2;
B) QYHKIMIO, OCYLIECTBIIAIONIYIO B3aMMHO OIHO3HAYHOE 0TOOpaxenue  Ha {2 g Tae Q £-

IOJIMHOECTBO MHOKECTBA JCHCTBUTEIbHBIX YHCET,;
I') PaMOHANBHYIO (YHKIIHIO, OIIPEAENEHHYIO Ha () M MPUHMMAFOILYO 3HadeHne Ha () £ C R.

13. ®yHKIMsA pactpesieneHus 2-MepHOTO ciydyaitHoro Bekropa Fyy (X, y). Beipaxenue s
¢byHkuMu pacnpeaeneHus 1-oif KOMIOHEHTHI X IPUBEACHO B OTBETE

a) Fy (x)= Fyy (x,—0);

6) Fx (x)= Fyy (x,0)

B) Fy (x)=Fxy (X, +00),

r) Fy (x)= > Fxy (x,y)

14. TInoTHOCTH pacmpeseneHusi BEepOSATHOCTEH HENpPEephIBHOTO 2-MEPHOrO CIYy4aHOro BEKTOpa
zanaercs pynkmueit Pyy (X, y) . BeposiTHOCTB OMagaHust 3HAYSHUH CITy4aifHOTO BEKTOpa B 00J1aCTh
A npuBenieHA B
a) P(0:(XY)e A)=[] Py (xy)dxdy:

RZ
6) P(e:(XY)e A)=| j Pyy (X, y)dxdy;

B) P(w:(XY)e A)= max Pyy (X, y)— min Py (X, Y);
(x,y)eA (x,y)eA
r) Pl@:(XY)e A)= Z( > Py (% y).
X y eA

15. lan 3aKOH pacnpeereHus: AMCKPETHOM cIydaifHOW BEMUYHHBI &
| xiJo]2]5[8]10]




[ p]o1]03]02][03]01]
3HaveHre PYHKIIUU pacpeie]ICHUsI B TOYKE X=8 paBHO
2) 0,3; 6) 0,6; B) 0,2; r) 0,7.

16. Cinyuaiinas BenuuuHa & paBHOMEPHO pacrnpeeneHa Ha [0;2]. P{0,8 <E< 1,5} paBHa
a) 0.4: 6) 0,75; B) 0,35; 1) 0.8.

17. dan psin pacupefeneHus JUCKPETHOU CITy4ailHON BeMU4nHBI &
Xi | 1] 3] 5| 7|1
pi 101,02|02]0,3]0,2
Marematudeckoe oxunanue pynkiuu 77 = 2& + 3 pasno

a) 4,8; 0) 5; B) 6; r) 15.
1 16
18. Z: 16 4 - KOBapHallMOHHAs MAaTpPHUIA JBYMEPHOTO CIy4ailHOrO BEKTOpa (é‘ ,77). Pz
paBeH
a) 0,4; 0) 0,8; B) 0,1; r) 0,6.

19. Cnyuaiinas BenuuuHa & uMeeT MaTteMaTuueckoe oxuganue M (f ) =8 u mucnepcuio D(é’ ) =2

: P(a <&EL 12) OLIEHMBAETCA 110 HepaBeHCTBY YeOblmesa. UUCIO ¢ paBHO
a) 10; 0) 6; B) 4; r) 2.

Kpurepun onenuBanus 1Jist 04HOM Gpopmbl 00yueHust

[TpolieHT MpaBUIBHBIX OTBETOB KoauuecrBo 6a110B
90-100 % 9-10
80-89% 8

71-80% 7

61-70% 6

Mmenee 50% 5

Kpurepun onenuBanus 1Jist 3204H0H GopMbl 00yd4eHUs

IIpumep BapuaHTa TeCTOBBIX 3aJaHUH MO pa3aeny «MaremMaTuyecKasi CTAaTUCTHKA)

1. Cpenusis apudmerndeckas X cilydaiiHoi BBIOODKM 00beMa N, TOPOKIEHHONW HOPMAILHO

HpOI_ICHT MMpaBUJIbHBIX OTBETOB

KonunuecTBo Gamios

80-100 % OTIIMYHO
60-79% XOpOIIO
50-59% YIIOBJIETBOPUTEIHHO
menee 50% HEYJI0BJIETBOPUTEIBHO

pacmpeeieHHON reHepaIbHOM COBOKYITHOCTHIO UMEET paclpeesieHue
a) HOpMaJbHOE;

0) CtprofienTa ¢ K=n cTerneHsiMu CBOOO/IbI;
B) CterozienTa ¢ K=n-1 cremensmMu cBOOOIbI;

2
r) ¥~ ck=n creneHsMu cBOOOBL.




2. Ilo pesympraram mATHACCATH HAOMIONCHWM HAJI CIy4alHOM BEIMYMHOW TOJYYCHO
50 50

in =150; ZXIZ =510. BriGopounas cpemuss apudmeTuyeckas ¥ BbIOOPOUHAs JUCIIEPCHUS
i=1 i=1

COOTBETCTBEHHO PaBHbI

a)2us; 6)3wul,5; B)3ul,2; r)2wul,2.

3. Murepan (©;,0, ) nasplBaeTcs I0BEPUTEIBHBIM IS OLEHMBACMOrO NapameTpa ©), ¢ 3a1aHHoil
JIOBEPHUTENBHOI BEPOSTHOCTBIO 7, €CIHA

a) @ <0<0,;

6) |©, —©,|< &, e 5- cxomb yromHo Manoe THCIO;

8) P(©,<0®<0,)=y;

r) PQ@ — 0Oy < 5)2 2 PQ@ —0,|< 5)2 ¥, Ta€ 8- CKOJIb YTOHO MAJIOE YUCIIO.

o o 2
4. TTo BeIOOpKE 0OBbEMa N HAWICHBI: x(n)- BBLIOOpOUHAs cpenHss, S (n)- BBIOOpOYHAS TUCTIEPCHUS,
A2
S (n)- UCIpaBlieHHAsl OIleHKa aucnepcuu. JloBepuTeNnbHBIA HMHTEpBal ISl MaTEeMaTHYeCKOro
OKUJaHUSI HOPMAJIbHO-PACIIPEICICHHON reHepaabHON COBOKYITHOCTH C HEM3BECTHOM NUCIIEPCHEH,

HMIIETCS U3 ypaBHEHUSI PQU ‘ <o )= ¥, rie
X—m

a)Z= neN(01),
6)Z = )_(;m\/ﬁet(n—l);
B) Z = X;m\/n——let(n—l);
nz="""/neN(y)

S

5. Ilo BbIOOpKE 00BEMaA N=15 K3 reHepaibHON HOPMAIbHON COBOKYIHOCTH BBIUMCIIEHO 3HAYEHHUE
. 2 o
BbIGOpOuHON mucnepenn S, = 2,8. C HanexHOCThIO 7=0,9 MOCTPOEH JOBEPHUTENbHBIA HHTEPBAT

JJISL reHepaHBHOﬁ AUCIICPCHUH. VYkaxurte €ro, yuuTbiBas, 4TO HUCIIOJb3YHOTCA Ta6HI/IHBI KBaHTWIEH
pacnpenienenus y°.

P(xZs) <7,26)=005; P35 < 25,0)=0,95
P(¢2) <6,57)=005; P(yf,) <237)=05;

P12 <223)=09; PlyZ) <7,79)=01.

X 15-2,8SO_2S15-2,8;
25,0 7,26

51428 o 1428

23,7 6,57




15-28 _ , _15-28.

233 7,79’
. 15-2,8£02S15-2,8.
23,7 6,57

6. ITycTh mpu mpoBepke MmapaMeTpudeckoi TUIOTe3bl ocTpoeHa kputudeckas 0oaactb W U Zyasr —
3HAaYEHHUE CTAaTUCTUKHU Z. BEposSTHOCTh ¢ JOMYCTUTH OIMIKOKY IEPBOro pojia paBHA

8) & = P(Z,45, €W|Ho )
6) & = P(Z,45, W |Ho )
B) O = P(Z eVV‘Hl);

r) o= P(ZHa@z < ZKpum)

Haon

7. Ilo BbIOOpKE OOBEMa «N», HU3BJICUYEHHOW M3 HOPMaJIbHO-PACIPEIEICHHON T'eHepaabHON
COBOKYTTHOCTH C M3BECTHOI aucIepcueil o2, HaiineHa >‘<(n) - BeIOOpouHas cpennss. [Ipu nposepke
TUTIOTE3bI (Ha YPOBHE 3HAUMMOCTH (¥) O 3HAYEHUU TCHEPATILHON CPEIHEH:

Ho:m=mg;

Hi:m=m;, m >m,.

['panuiia KpUTHYECKOH 00JaCTH UILETCS U3 YPaBHEHUS

) PU>U,, )=a, meU XM e N(o2),

o)

6) PU<U,,)=a, meU=""T0JneN(0)
(o)

5 PU >qu):%, rze U :%\/ﬁe N(0.1),

b PU<U, )=a, meU="""0/neN(0)
o

8. Ilo BbIOOpKE o0OBEMa «N», U3BICUYCHHOH M3 HOPMAIbHO-pPACIPE/ICIEHHON TeHepalbHOM

COBOKYITHOCTH HalJEHBI >‘<(n) - BBIOOpPOYHAs CpenHss U Sz(n) - BeIOOpOouHas nucnepcus. [Ipu

IMPOBEPKEC I'MIOTE3bL (Ha YPOBHC 3HAYUMOCTH a) O 3HAYCHUHN FeHepaﬂBHOﬁ AUCTICPCUHN !
2 2

Ho:o® =0y;

H1:02 2612, 012 <G§.

['panuiia KpUTHUECKOI 00JIacTH OINpeeNaeTcsl U3 ypaBHEHUS
2

nsS
2 Py > 22 )=a, e 12 =7612(n -1);
0
2 2 » _nS° 2
0) P(;( >;(Kp):a, e y :—0 % (n—l);
1
52

B) P(O<;(2 <;(,fp):a, rae Zz =n—2€)(2(n—1)i
0o



2

r) P(0<;(2 <;(,§p)= a, rae ;(2 :ﬁezz(n—l).
01

9. Marematndeckas MoJiesIb 0OJJHO()AKTOPHOTO AMCIIEPCHOHHOTO aHAJIN3a, ONMCHIBAIOIIAs BIUSIHUE
dakropa A, UMero1ero M ypoBHEH Ha KOJIMYECTBEHHBIN IPU3HAK Y, MPECTaBlIEHA B OTBETE

a) Yij =a+aj + g, rae J =1, M- nomep yposHs daxTopa 4,

I=1Ln j - HOMep HaAOJI0ACHNUS, COOTBETCTBYIOIINN YPOBHIO 4.

a=MY; o j - BIMAHHE (>ddexr) paxropa 4 Ha j-M YpOBHE; &j j - CIly4aiiHbIC BEIMIMHbI
(octaTkn), oTpakarolre BIUsHUE Ha Y BCEX HEYUTEHHBIX (PAKTOPOB.

0) Yi=ajté&j, rne J =1,m- Homep ypoBHs dpaxTopa 4,

& j - BKJIaJ( B Yj, 00YCIIOBICHHBIIT eHCTBHEM j-ro ypoBHs (pakropa A4;

& j - Ciy4aiHas BEMYNHA, OTPAKAOIIAS BIMSHHE HA Y BCCX HEYYTCHHBIX (baxTopoB.

B) Yj =a+¢&j, tae ] =1,M-nomep yposns daxropa 4, & =MY;

€ j - clydaifHas BEIMYMHA, OTPAKAIOIIAs BIMAHAE HA Yj BCEX HEYYTCHHBIX (PaKTOPOB;

r) Yj=a+aj, e j=1,_m-HOMep ypoBHS (akTopa A4, 0(=|\/|Y,0£j-BKJlaI[Byj,

00YCITOBJICHHBIH JIEHCTBUEM |-TO YPOBHs (akropa A.

10. VI3BeCcTHBI 3HAYEHUS HAPHOIO M YACTHOTO KOA3(P(HUIMEHTOB KOPPEIALUM MEXIY IPU3HAKAMH
P13 =—04u p3,,=-0,097, rue x1 — ypoxkaitHocts KOpMOBBIX TpaB (1/ra), X2 — BECCHHEE
KOIIMYECTBO OCAJKOB, X3 — HAKOIUIEHHas 3a BECHY CyMMa TeMIIepaTyp. YKaXuTe OTBET,
XapaKTepU3YIOIIHil BIUSHUE X2 HA MAPHYIO CTOXACTUUECKYIO CBA3b.

a) He OKa3bIBAeT BIMSIHHUE,;

0) ycuiImnBaer;

B) ocia0JseT;

I) XapaKTep BIMAHHUS CE30HHBIH.

11. Tlo 250 mapam cynpyroB, pOKUBIIUM COBMECTHO OoJiee 10 eT, n3ydanach 3aBUCUMOCTb MEXIY
Bo3pacToM Myxed X (;mer) u keH Y (yner). bbuio momyyeHO ypaBHEHHE perpeccuu:

x=0,75y +115.

YkaxuTe: OLEHKY CPEIHET0 BO3pacTa MyKUHH, BO3PACT JKE€H KOTOPBIX paBeH 36 jieT
a) 37,5; 0) 33,8; B) 38.5; r) 39,5

Kpurepun onenuBanus 1Jis1 04HoOH Gopmbl 00yueHust

[TpolIEHT NPaBUIBHBIX OTBETOB KonuuectBo 6a110B
90-100 % 9-10
80-89% 8

71-80% 7

61-70% 6

menee 50% 5

‘ IIpoueHT MpaBUIBHBIX OTBETOB KonuyectBo 6anos




80-100 % OTJIUYHO
60-79% XOpOIIIO
50-59% YIOBJIETBOPUTEIHHO
menee 50% HEYJOBJIETBOPUTEIBHO

IIpumepbl NpakTHYeCKUX 3aJaHuil (cemecTp 3)

[IpuBecTu 3a1aun K KAHOHUYECKOI opme:

f(x)=5-%x+2-X, > max f(X)=3-%x+2-X,—4- X, > max
2-% +X,<5 2:X%+2-X,—2-% <5
1) 32-%,+2-X, <7 2) <3 X —2-X,+ %X, <7
X, +3-X,<9 X, =3 X, +2:-%<9
X, 20,X,20 X =0,x,>0,%x,20

Pemuts 3amaun rpaguuecku:

f(x)=5-%x+2-X, > max

2:-X +X,<5 f(x)=2-X + X, > max

2-X+2-X <7 3-x, +X,<4

X, +3-X,<9 X, +2-X,<5
l)xlzo,xzzo 2)x120,x220

PemmuTs 3a7aun CUMITIEKC-METOIOM:

f(x)=5-x +2-x, > max f(x)=3-% +2-X,—4- X, - max
2:% +% <3 2-X 42X, —2-% <5
2:X 2% <1 3% —2:X,+ X <7
X +3-%, <9 X —3-X,+2-%<9
1) % 20,20 2) %120,%,20,%>0

[ToctpouTs nBOKCTBEHHYIO 3aAauy. Mcrnone3ys TeopeMy O JOMOJIHSIOLIEN HEKECTKOCTH U
pe3yJIbTaT PEIICHUsI UCXOAHOM 3a/1a4d, HANTH pEelIeHNuEe JBOMCTBEHHOW 3aa4u:



f(x)=5-%X +2-X, > max f(x)=3-x +2-X,—4-X; > max

2% +X, <5 2-X +2-X,—2-X,<5

2:% +2-X,<7 3 X =2 X +X, <7

X +3-%, <9 X =3 X, +2: %<9
1) % 20,%,20 2) % 20,%,20,%20

Pemnts TpaHCIOPTHBIE 324!
OnopHoe peleHne yepe3 METOo| CEBEpO-3aaiHOro yriia:

OTpeOuTeN 1 5 2 0
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Kpurepuu onenuBanus (B 6a1ax) 1j1si 04HOii GpopMbl 00yueHus

Kputepun orieHnBaHus

KonnuectBo
0aJUI0OB

CrtyneHToM 3a/1aHue BBIMOJIHEHO caMocTosITensHO. [Ipu 93TOM cocTaBieH
HpaBI/IJ'II)HI)II\/'I AJITOPUTM BBIINIOJIHCHUS 3aJIaHUS, B JIOTUYCCKUX PACCYKACHUAX U
pElIeHNU HEeT OMMOO0K, MOTYYeH BEPHBIM OTBET, 3a/IaHNE BHIMIOJTHEHO
paIrMoHaIBHBIM CTIOCOOOM.

5

CryneHToM 3a/1aHue BBINOIHEHO ¢ MOACKa3Koi mpenoaasatens. [Ipu stom
COCTABJICH IIPABUJIBHBIN aJITOPUTM BBIINIOJIHEHUS 3a1aHUs, B JIOTUYECKOM
paccyX/I€HUU U BBINOJIHEHUH HET CYIIECTBEHHBIX OIINOOK; €CTh 00bsICHEHUE
peleHus, A0MYIIeHO He OoJiee IBYX HECYIIECTBEHHBIX OIIUOOK, MOIy4eH
BEPHBIN OTBET

CTYI[CHTOM 3aIaHUC BBITTOJIHCHO € MOJACKa3KaMH IIperioaaBaTeis. HpI/I 9TOM
3a1aHUC IMOHATO IMPABUJIIBHO, B JIOTUYCCKOM PACCYXXICHHUU HET CYIIECCTBECHHBIX
OI_HI/I6OK, 3aJaHuEC BBIIIOJIHECHO HE IMTOJIHOCTHIO UJIN B O6H.ICM BUIC

CTyI[CHTOM 3aaHuC HEC BBITIOJIHCHO.

Kpurepun onenuBanus 1Jist 3a04H0i Gpopmbl 00yueHust

Kputepun orieHnBaHus

Onenka

3aIIaHI/Ie BBIITIOJIHCHO: IICJIb BBIITIOJHCHUS 3aJaHUA YCIICIIHO JOCTUTHYTA,
OCHOBHBIC IMMOHATUA ONTPCACIICHDI, pa60Ta BBINIOJIHEHA B IIOJTHOM 00BEME.

3a4TCHO




3aHaHI/I€ HC BBITIOJIHCHO, ICJIb BBIITOJHCHUS 3a/laHUs HC JOCTUTHYTA.

HEC 3a4TCHO

IIpumepsnl 1adopaTopHbIX 3agaHuil (cemecTp 3)

1) Pemuts rpaduyecku:
f(X) =X, +X, = max
X +X, <10

5-X +6-X, 215

X, 21

X, <5

-5-% +4-%, <10

2) 3Has pelieHre IpsIMOM 3aJjaui, HAlTH pellleHre ABOWCTBEHHOM 3a1auu.
f(X) =X, +X, = max

X, <5

X, <5

X, 21

5-X +6-x, 215

-5-% +4-%, <10

X, 20

Pemenune npsimoit 3agaun: X, =5,X, =5

3) 3Has peieHue npsiMoi 3a1a4M, HAMTH pelIeHue IBOMCTBEHHON 3aauu:
f(x)=—% —2-X, > min

X, <5

X, <5

X, =24

-5-x,+4-%, <10

X, 20

Pemenue npsmoif 3agaun: X, =5,X, =5

4) PeminTh CUMILIEKC-METOI0M
f(x)=-2-x—-2-%X, > max
X —2-X,<0
X =X, =22

1
Xz

X, 20

5) Pemuth cuMIniekc-MeTo10M
f (x) = x, > max




4-x, +5-%, <10
2-X,<3
X, 20

6) Pemuth cumIuiekc-MeTo1omMm
f(X) =%, +X, > min

14-x, +10-x, =235

95X +9-X, <36

X, 20

7) Pemuth cUMILIEKC-METOA0M
f (X) = x, > max

3% +X, <3

5% <12

2-X,<3

X, 20

8) Haiitu pemenne metogom ['omopu
f(xX)=2-% +X, > max

2-X +3-%X,<9

X, , 20, nensie

9) Haiitu pemenue metogom ["'omopu
f (x) = x, > max

5:X +2-X,<6

5-x <12

2-X, <3

X, 2 0, mensre

10) Haiitu pemieHue MeTo0M BEeTBEH U rpaHuI] rpaduyuecku
f(X) =%, + X, > max
Xl X2 < l
-7/2 11/5
Xl X2

+ >1
5/4 11/5
X, , 20, nensle

11)HaiiTu penienre MeTOI0M BETBEH U TpaHMI] rpaduuecKu
f(xX)=2-%x +X, > max

X X
9/2 3



X, , 2 0, mensre

12) PemuTh TpaHCHOPTHYIO 33/1a4y, 3a/IaHHYIO0 MaTPUIIEH EPEBO30K

ITyHKTBI B1 B> 3anacel
A 2 3 50
Ao 4 3 40
A3 2 ° 30
[TotpebHOCTH 40 80

13) Peminth TpaHCIIOPTHYIO 3a/1a4y, Hailisl HAYaJIbHBIH IJIAaH METOAOM MUHUMAJIBHOI'O JIEMEHTA

[TyHKTBI B1 B2 B3 3anacel
A1 3 S 25
Az 2 6 45
IToTrpeOHOCTH 15 25 30

14) PeminTh TpaHCIIOPTHYIO 33/1a4y, Halisl HAYAJIbHBIHN IJIAaH METOJJOM MUHUMAJIbHOTO JIEMEHTA

[TyHKTBI B1 B2 B3 3amacel
A1 ! 2 10
A2 2 3 30
ITorpeOHOCTH 20 20 10

15) Pemmth TpaHCIOPTHYIO 33aJa4y, Hai/i1 HauaJIbHBIH [JIaH METO/I0M CEBEPO-3alaIHOro yriia

[TyHKTBI B1 B2 B3 3amacel
A1 ! 2 10
A2 2 3 30
[TotpebHOCTH 20 20 10
16) Pemmth TpaHCIIOPTHYIO 33Jauy, 33JJaHHYIO MaTpHILIEH epeBO30K
[TyHKTBI B1 B2 3amachl
A1 ! 2 50
Ao 8 8 30
A3z 2 4 30
[ToTpebHOCTH 40 60
17) Pemmth TpaHCIOPTHYIO 331auy, 3aJJaHHYIO MaTpUILIEH MTEPEeBO30K
[TyHKTBI B1 B2 3anachl
A1 ! 2 60
Ao 2 4 10
As 8 3 20
[TorpedHOCTH 30 50

18) PemuTh TpaHCHOPTHYIO 337124y, 3a/IaHHYI0 MAaTPUIIEH ITEPEBO30K, MPHU JOTIOTHUTEITHHOM
TpeOOBAaHUU MOJTHOTO BBIBO3a IPy3a U3 MyHKTA A»

‘ [TyHKTBI

B:

B>

3amacel




Aq 20
Az 8 10
[TorpebHOCTH &) 15

19) Peminth TpaHCIIOPTHYIO 33/1a4y, 3aJaHHYIO MaTPHUIIEH 1epeBO30K, MPH JTOTOTHUTEILHOM
TpeOOBaHUU MOJIHOIO BBIBO3a IPy3a U3 MMyHKTA A»

[TyHKTBI B1 B2 3anachl
A1 4 35
Az 25
[TorpebHOCTH 20 30

20) Pemmmth TpaHCIOPTHYIO 3aa4y MPH JOMOJHUTEILHOM TPEOOBAHUH YIOBIETBOPEHUS
norpebHocTell B myHKTe B3, HaliinTe HauanbHbBIN MJIaH METOJJOM CEBEPO-3aIlaJHOr0 yria

[TyHKTBI B1 B2 B3 3anacel
A1 ! 2 10
A2 2 3 30
IToTrpeOHOCTH 20 20 10

21) Pemmthb TpaHCTIOPTHYIO 3329y MPH JOMIOJIHUTEILHOM TPEOOBAHUH YIOBICTBOPCHHUS
norpeGHoOCTeH B myHKTe B2, HaliiuTe HaYanbHBIN IJIaH METOJIOM CEBEPO-3aIaHOr0 yria

ITyHKTBI B1 B2 3anacel
A1 ! 25
Ao 8 15
[TorpedHOCTH 30 20

22) Pemnth rpaduyecku:
f(X) =%, +Xx, > max

X +X, <10

5-X +6-Xx, 215

X, 21, X, <5

-5-% +4-%, <10

23) 3nas pelieHre NpsAMON 3aa4u, HAUTH peleHre ABOMCTBEHHOM 3aJauH.

f(X) = x, + X, > max
X, <5

X, <5

X, 21

5:X,+6-X, 215
-5-% +4-%, <10
X, 20

Pemenue npsiMoii 3amaun: X, =5,X, =5

24) 3nHas pemieHre MpsSMOM 3a7a4u, HAUTH peIieHUe TBOMCTBEHHOM 3a1a4u:
f(X)=—%—2-X, > min

X, £5, X, £5




X, 24

-5-% +4-%,<10

X, 20

Pemenue npsamon 3agauu: X, =5,X, =5

25) PemuTh CUMILIIEKC-METOIOM
f(x)=-2-% —2-X, > max
X —2-%, <0
X =X, =22
1
X2

X, 20

26) PemuTh CUMILIIEKC-METOIOM
f(x) = x, > max

4-x, +5-%, <10

2:X, <3

X, 20

27) Peminth CUMILIEKC-METO/10M
f(X) =%, +X, > min

14-x, +10-x, =235

5-%X +9-%X, <36

X, 20

28) Pemnth CUMILIEKC-METO10M
f (X) = X, > max

3% +X,<3

5% <12

2:X,<3

X, 20

29) Haiitu pemenue merogom I'omopu
f(X)=2-x +X, > max

2-% +3-X,<9

X, 2 0, nensre

Kpurtepuu onenuBanus (B 6a/1,1ax) BbINOJIHEHHS JIA00PATOPHBIX PadoT 1J1sl 04HOI (PopMbI

00yuyeHus:
Kputepun orieHnBaHus KonnyectBo
0aioB
JlaGopaTopHas paboTa MOATOTOBJICHA K BBITIOJIHEHUIO, 00yJaeMblii 3HAET 5
1eJTb JTa0opaToOpHOM pabOoThI; 3aJaHHs PEeLIeHbI 0e3 OLIHMOO0K C EPBOTro




pasa, MPaBUILHO BBIOPAHBI PEIICHHUS 3aaHUI; TIPABUIILHO BHITIOJTHECHBI
pacuéTel, 00yJarOIUNCA TOHUMAET, YTO OHU 3HAYAT; MTOJIHO JIaHBI
OTBETHI Ha KOHTPOJIbHBIC BOIIPOCHL; OTYET OPOPMIICH aKKYpaTHO,
C/IeTIaHbI BBIBOIBI.

JlaboparopHasi paboTa MOATOTOBJICHA K BBIITOJIHEHUIO, 00y4aeMbIid 3HAET 3-4
1eJTb JTA0OPATOPHOM PabOThI; 3aJaHMsI PEIICHBI C OITMOKAMH,
moTpedoBaIach NOMOIHUTENIbHAS TOMOIIIH MPENOIaBATEINS, TPABUILHO
BBIOpaHBI METOJIUKH PEIICHUS 33JaHUI; paCYEThI BHIITOJHEHBI C
KOHCYJIbTAIIMEH MPEeroIaBaTelis; IMOJHO JaHbl OTBETH HA KOHTPOJIbHBIE
BOIPOCHL; OTYET O(hOpPMIIEH aKKYPaTHO, CIICIaHbI BBIBOIBI
JlaGopaTopHas paboTa MOATOTOBJICHA K BBITIOJIHEHUIO, 00ydyaeMbIii 3HAET 2
1eJTb JTA0OPATOPHOM PabOTHI; 33 JaHHSI BBITIOJIHEHBI C OIIMOKAMH,
moTpedoBaIach NOTOIHUTEIIbHAS TTIOMOIIIH PEIOIaBaTEIs, TPABIIHHO
BBIOpPAaHbI METOJIMKH PEIICHUS 3a/IaHUil; C OITMOKAMHU BBIITOITHEHBI
pacu€Thl, Jaxke C KOHCYJIbTALUEH MPEToIaBaTelis WM 00yJYaroIuiics He
MOJKET OOBSICHUTH, KaK BBITOHSUIMCH PACUYETHI; JaHBI OTBETHI HA
KOHTPOJIbHBIC BOTIPOCHI

JIaGopatopHas paboTa IMOArOTOBIICHA K BBITIOJIHEHUIO, 00y4aeMbIid HE MeHee 2
3HAET IeJTb Ta00PATOPHOI pabOThI; 3a/1a4 PEIICHBI C OITMOKAMH,
norpeboBaiach JOMOJIHUTEIbHAS TOMOIIIb IIPEIoIaBaTeIsl, HEBEPHO
BBIOpPAaHbI METO/IbI PEIICHUS 3a/1a4; HE BBIOJIHEHBI pacuéThl; HE JJAHbBI
OTBETHI HA YCTHBIC KOHTPOJLHBIC BOMPOCKI, OTUET 0(hopmIIeH HEOPEKHO,
BBIBOJIbI HE C/ICTIAHBI

Kpurepun oneHuBaHusi BBINOJHEHHs Ja00paTOpHbIX padoT AJasi 3a04HOH (opmbl
00yueHus:

Kpurepuu oniennBanus Ornenka

JIaGopatopHas paboTa MOArOTOBIJIEHA K BBITIOJIHEHHUIO, 00yd4aeMblil 3HAeT OTIUYHO
1eJb J1abopaTopHOil pabOoThHI; 3a/1aHHs pelleHbl 0e3 OMMOOK ¢ TIEPBOTO
pa3a, MpaBUILHO BHIOPAHBI PEIICHUs 3aJaHU; TPABUIHLHO BHITTOTHEHBI
pacuéTel, 00yJaroImnics TOHUMAET, YTO OHU 3HAYAT; MTOJIHO JIAHBI
OTBETHI HA KOHTPOJIbHBIE BOMPOCHL; OTUET OHOPMIIEH aKKYypaTHO,
C/IeTIaHbl BBIBOJIBI.

JlaGopaTopHas paboTa MOATOTOBJICHA K BHITIOJIHEHUIO, 00yJaeMbIii 3HAET XOPOIIIO
1esb J1abopaTopHOM paboTHI; 3aTaHHS PEIIEHBI C OIITMOKAMU,
MoTpedoBanach NOMOTHUTENbHAS TOMOIIb MPENOIaBATENS, TPABUILHO
BbIOpaHbl METOJIMKH PEIIEHUs 3aJaHUI; pacUEThI BHIITOJIHEHBI C
KOHC}’HBTaHI/Ieﬁ npenoaaBaTeiisd; IMOJHO JaHbl OTBETHI HA KOHTPOJBbHBIC
BOIPOCHL; OTUET O(hOpMIIEH aKKYpaTHO, CIIEIaHbI BBIBOBI
JlaGoparopHasi paboTa MOATrOTOBJIEHA K BBIIIOJIHEHUIO, 00y4yaeMblii 3HAET |yAOBIETBOPUTEI
e J1abopaTopHOM pabOoThI; 3a1aHKsI BRITIOJTHEHBI C OIIMOKaMH, bHO
moTpedoBanach NOMOTHUTENbHAS TOMOIIb MPENO0IaBaATENs, TPABUIBHO
BBI6paHI)I MCTOJUKHU PCUHICHUA 3a)IaHHI>’I; C OIIMOKaMU BBIIIOJHEHEI
pacu€Thl, Jaxke C KOHCYJIbTALUEH MPEToaBaTells WM 00yJaroIIuiicss He
MOXKET O6I>SICHI/ITB, KaK BBITIOJHAJIUCHE PaCUCThI; JaHbI OTBCTHI Ha
KOHTPOJIbHBIE BOITPOCHI




JIaGoparopHas paboTa IMOArOTOBJICHA K BHITIOJIHEHUIO, 00y4aeMblii HE  |HEYIOBJIETBOPUT
3HAET 1eJIb Ta00PATOPHOI pabOThI; 3314 PEIICHBI C OIIMOKAMH, 13: (¢
norpeboBaach JOMOIHUTEIbHAS TIOMOIIb IIPETIOIaBaTelIsl, HEBEPHO
BBIOpAHBI METO/IbI PELICHUS 3aJ1a4; HE BBITIOJIHEHBI PacYEThl; HE JaHbI
OTBETHI Ha YCTHBIE KOHTPOJIBHBIE BOMIPOCH]; OTYET 0(OopMIIEH HEOPEKHO,
BBIBOJIBI HE C/ICIIaHBI




4, Y4eOHO-MeTOANYeCKOEe M HHPOPMALIMOHHOE 00ecniedeHue TN CIUTIINHbI

5.1. IlepeyeHb OCHOBHOI1 U IONIOJHUTEIbHOI y4eOHOM JIUTepaTypbl, HEOOX0AMMOM A5
OCBOEHMS TUCIUIIHHBI
OcHoBHas InTEepaTypa:
1. Aiiazsn, C. A. [Ipuxiannas cratuctuka. OCHOBBI 9KOHOMETPHUKH: YUSOHUK VIS BY30B B 2-X

T. / C. A. AiBazsin, B. C. MxutapsH .— 2-e uzna., ucnp., M3a. noaror. I'Y BIID .— M. :
IOHUTU-AAHA.T. 1: Teopus BepostHocTel u npukiagHas ctatuctuka / C. A. AiiBassH; B.
C. MxwuTtapsa .— 2001 .— 656 c. - URL: www.bashlib.ru

2. I'mypman, B.E. PyKoBOACTBO K pelIeHuIO 3a/1a4 110 TEOPUU BEPOSATHOCTEH M MaTeMaTUYeCKON
CTaTUCTHKE: yyeOHbIe mocoous st By30B / B. E. 'mypman .— 5-e uzn., crep. — M.: Briciias
mkoua, 2001. - URL: www.bashlib.ru

3. I'mypman, B.E. Teopus BeposTHOCTEH 1 MaTeMaTHYECKast CTATUCTHKA: YYCOHHK ISl BY30B /
B. E. 'mypman.— 8-e u3n., ctep. — M.: Boicmias mikosna, 2002 .— 479 ¢. www.bashlib.ru

4. Kpemep, H.ILI. Teopus BeposiTHOCTEH U MaTeMaTU4yecKasi CTATUCTHKA : y4el. TS CTY/I. By30B
/ H.I1I. Kpemep .— 3-e u3x., mepepad. u gorn. — M. : OHUTU-JTAHA, 2010.— 551c.: n. -
URL: www.bashlib.ru

5. Cemenuxuna, O.H. Metoasl ontumusanuu. JInneiinple ¥ HeJIUHEHHBIE METOBI 1 MOJIENHN B
skoHOMHEKe: yueOHoe mocodue / O.H. Cemennxuna, .H. MactsieBa. — Mocksa: EBpa3zuiickmuii
OTKPBITBIA UHCTUTYT, 2011. - 422 c. - ISBN 978-5-374-00410-6; To e [DneKTpOoHHBIH
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=90388.

6. ®denocees, B.B.. DxoHOMHKO-MaTeMaTHUYEeCKUE METOJbI U MPUKIIATHBIE MOJEIH: YUeOHUK
s 6akanaspos / B. B. @enocees, A. H. I'apmamr, Y. B. Oprosa; nox pea. B. B. denoceeBa
— 3-e 3., nepepad. u gon. — Mocksa: FOpaiit, 2013 .— 328 c. - URL: www.bashlib.ru

7. IankwuH, A.C. MaremMatuueckrue METOAbl U MOJIEIN HUCCIEIOBaHUS ONepaluii: yueOHuK /
A.C. lllankun, B.A. lankun. - 7-e u3a. - Mocksa : M3naTenbcko-Topropasi Kopropanus
«Jamxos u K, 2017. - 398 c.; To xe [Onexkrponusiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=452649.

8. DKOHOMMKO-MaTeMaTHYeCKHe METOJIbl M MOJIENH. 3a1auHuK: yuel. mocodue / mox pen. C. U.
Makapoga, C. A. CeBacTbsiHOBON .— 2-€ U31., nepepad. — M.: Kuaopyc, 2009 .— 208 c. —
bubmuorp.: ¢. 201. - URL: www.bashlib.ru

9. I'aburoBa, A.P. IIpakTuKkyM MO pelIeHHIo 3a/1a4 JUHEHHOTo MpOorpaMMHUpPOBaHUA: yueOHOE
nocoone  /A.P.Taburosa, I'.I'. Kanzagaposa; bamkupckuii rocy1apcTBeHHbIN YHUBEPCUTET.
— VY¢a: PUL baml'V, 2020. — DnexTpoHHas Bepcus NedaTHOW myOnukaumu. — Jloctym

BO3MOKEH gyepe3 DIEeKTPOHHYIO OnOIMoTEKY baml'V. —
<URL:https://elib.bashedu.ru/dl/corp/Gabitova Kanzafarova Praktikum po resh zadach linejnogo
proggmarovanija_pr_2020.pdf>.

10. PemeHune 3amay JMHEHHOTO NpOrpaMMHpOBaHMs C ucnoib3oBanuem Microsoft Excel:
METOJIMYECKUE YyKa3aHUs K BBIIOJHEHUIO JIa0OpaTOpPHBIX pPadOT MO AMCHUIIIMHAM
«MaTeMaTH4ecKue METOJbl U MOJENU B SKOHOMHUKE W YIpaBieHUW» (A OakaiaaBpoB IO
HanpasiieHuto oyouenus 38.03.01 Dxonomuka) / bamkupckuii rocyjapCTBEHHbIN YHUBEPCUTET;
coctasurenu ['.I. Kanzadaposa; A.P. 'aburoBa. — Ypa: PUL[ baml'V, 2020. — doctyn
BO3MOKEH gyepe3 DIEeKTPOHHYIO OuOIMoTEKY baml'V. —
URL:https://elib.bashedu.ru/dl/corp/Kanzafarova_Gabitova sost Reshenie%20zadach%20linejn
000%20programmirovanija_mu_2020.pdf

JlonoHUTeILHAS JJUTEpaTypa:


http://www.bashlib.ru/
http://www.bashlib.ru/
http://www.bashlib.ru/
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=4376&TERM=%D0%9A%D1%80%D0%B5%D0%BC%D0%B5%D1%80,%20%D0%9D.%D0%A8.%5B1,1004,4,101%5D&LANG=rus
http://www.bashlib.ru/
http://biblioclub.ru/index.php?page=book&id=90388
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=4552&TERM=%D0%A4%D0%B5%D0%B4%D0%BE%D1%81%D0%B5%D0%B5%D0%B2,%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BB%D0%B5%D0%BD%20%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://www.bashlib.ru/
http://biblioclub.ru/index.php?page=book&id=452649
http://www.bashlib.ru/
https://elib.bashedu.ru/dl/corp/Gabitova_Kanzafarova_Praktikum%20po%20resh%20zadach%20linejnogo%20proggmarovanija_pr_2020.pdf
https://elib.bashedu.ru/dl/corp/Gabitova_Kanzafarova_Praktikum%20po%20resh%20zadach%20linejnogo%20proggmarovanija_pr_2020.pdf
https://elib.bashedu.ru/dl/corp/Kanzafarova_Gabitova_sost_Reshenie%20zadach%20linejnogo%20programmirovanija_mu_2020.pdf
https://elib.bashedu.ru/dl/corp/Kanzafarova_Gabitova_sost_Reshenie%20zadach%20linejnogo%20programmirovanija_mu_2020.pdf

9. Kuiiko, I1.B. DKOHOMHKO-MaTeMaTH4YeCKHE METOAbl M MOJEIH: y4eOHO-METOIUYECKOe
nocobue / II.B. Kwuiiko. - Mocksa; bepnun: Jupexkr-Memnua, 2016. - 109 c¢. - URL:
http://biblioclub.ru/index.php?page=book&id=443424.

10. MaTemaTtuueckue METOJbI M MOJENIU HCCIeNOBaHUsS omepanuii: yuyeOnuk / pen. B.A.
Konemacsa. - Mockaa: IOnutu-/lana, 2015. - 592 C. - URL.:
http://biblioclub.ru/index.php?page=book&id=1147109.

11. HoBukos, A.l1. DxOHOMHKO-MaTeMaTHYECKUE METObI U Mojienu: yueOnuk / A.V1. HoBukoB.
- MockBa: M3parenbcko-toprosas koprnopanus «JlamkoB u K°», 2017. - 532 c¢. - URL:
http://biblioclub.ru/index.php?page=book&id=454090.


http://biblioclub.ru/index.php?page=book&id=443424
http://biblioclub.ru/index.php?page=book&id=114719
http://biblioclub.ru/index.php?page=book&id=454090

5.2. [lepeyensb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOU ceTH «AHTepHeT» N
NMPOrPaMMHOI0 o0ecredeHnsl, He0OXOAUMBIX /1JI51 OCBOCHHS 1M CHUILTHHbI

No HanmenoBanue MHTEpHET-pEcypca Ccpuika (URL) Ha
MHTepHeT pecypc

1. ®denepanbHas cayx0a rocyaapcTBEHHOW CTaTUCTUKU www.gks.ru

2. MunucrepcTBo ¢puHaHcoB PD www.minfin.ru

3. MexayHapoIHbBIN BaTIOTHBINA (HOH/T www.imf.org

4. LleHTp MaKpOIKOHOMUYECKOTO aHAIM3a U KPATKOCPOYHOTO www.forecast.ru
MIPOTHO3HPOBAHHUS

5. TepputopuanbHelii opran OenepanbHON CITyKObI www.bashstat.ru
roCyIapCTBEHHOU CTaTUCTUKU 110 Pb

6. Wudopmannonno-u3aatenbckuit nentp «Crarucruka Poccum» | www.infostat.ru

7. EnuHblii apXuB SKOHOMHUYECKUX U COIMOJIOTMUYSCKUX AaHHbIX  |http://sophist.hse.ru/
BIIID
1. baza manHHbIX mnepuoaMdeckux wu3naHui Ha Mmiardopme EastView: «BectHuku

MOCKOBCKOI'O YHUBCPCUTCTA, «I/I3,I[8.HI/I$I 10 OGIJ.ICCTBCHHLIM U T'YMaHHUTapHbIM HayKaM» -
https://dlib.eastview.com/

2. Nudopmanmonnas cucreMa «EIuHOe OKHO JOCTyIa K 00pa3oBaTeIbHBIM pecypcam»
- http://window.edu.ru

3. Hayunast snextponnas 6ubiaunoreka eLibrary.ru - http://elibrary.ru/defaultx.asp

4. CnpaBouHo-npaBoBas cucrema KoncynbranT [Timroc - http://www.consultant.ru/

5. DOnekTpoHHas OMONMMOTEeYHasl cucTeMa «YHHBEPCUTETCKas OMOIMOTeKa OHJANH» —
https://biblioclub.ru/

6. OnekTpoHHas 6nbnnoteynas cucrema « b Baml 'V — https://elib.bashedu.ru/

7. DnektpoHHas OMOIMOTEUHAs cHcTeMa u3iaTenbeTBa «Jlanb» — https://e.lanbook.com/

8. DnekTpoHHbIH KaTajgor bubanoreku baml'y — http://www.bashlib.ru/catalogi.

9. ApxuBbl Hay4HbIX KypHas1oB Ha iatrpopme HOMKOH (Cambridge University Press,
SAGE Publications, Oxford University Press) - https://archive.neicon.ru/xmlui/

10.  UsparenbctBo «Annual Reviewsy - https://www.annualreviews.org/

11.  UznarensctBo «Taylor&Francisy - https://www.tandfonline.com/

12.  Windows 8 Russian. Windows Professional 8 Russian Upgrade JloroBop Nel04 ot
17.06.2013 r. JIunensun 6eccpoyHsbIe.

13.  Microsoft Office Standard 2013 Russian. lorosop Nel14 ot 12.11.2014 r. JIutieH3un
OeccpouHbIe.

14. R GNU General Public License Version 2, June 1999.

15.  RStudio GNU General Public License Version 3, 19 November 2007.


http://www.gks.ru/
http://www.minfin.ru/
http://www.imf.org/
http://www.forecast.ru/
http://www.bashstat.ru/
http://www.infostat.ru/
http://sophist.hse.ru/

5. MarepuajibHO-TeXHHMYeCcKasi 0a3a, He00X0oaUMAas JJI51 OCYIIeCTBJICHUS
00pa30BaTeIbLHOI0 NPoIecca Mo TUCHHUILINHE

HaumeHnoBanue Bun 3ansituii HaumenoBaHnue 000py10BaHusl, IPOTPAMMHOI0
CIenraJIN3MPOBaAHHBIX obecrevyeHus
ayIMTOpHii, KaOMHETOB,
JadopaTopuii
yuebnas  ayoumopus  Ona | Jlekuum YuebHass MeOenb, MOCKa, TMPOCKIIMOHHBIA 3KpaH,
nposedenus 3aHAmuil IIPOEKTOP, IEPCOHAIBHBIE KOMIIBIOTEPHEI.
JIEKUUOHHOZ20 muna: 1. Windows 8 Russian. Windows Professional 8 Russian
aymuropus Ne 110 (momemenne, Upgrade. Jorosop Ne 104 ot 17.06.2013 r. Jluuensun —
yn.Kapma Mapkca, 1.3, xopm.4), GeccpouHbIe.
aynuropust Ne 111 (nomeinenue, 2. Microsoft Office Standard 2013 Russian. Jlorosop Ne 114
yi.Kapna Maprea, 2.3, xopr.4), ot 12.11.2014 r. JIuuensun — GeccpodHbIe.
ayUTOpus Ne 301 3. R GNU General Public License Version 2, June 1999
(rymaHnTapHBIi Kopyc), 4. RStudio GNU General Public License Version 3, 19
ayUTOpHs Ne 305 November 2007
(TymMaHUTapHBII KopITyc),
ayIUTOpUS No 307
(TymMaHUTapHBII KopITycC),
ayIUTOpUS No 308
(TymMaHUTapHBIH KopImyc),
ayIuTOpUs No 309
(TyMaHUTapHEII KOPITYC).
yuebnaa  ayoumopua  ona | [lpaktuueckue | YueOHas MeOenb, JIOCKa, TNPOCKIIMOHHBIA 3KpaH,
nposedenusn 3aHAMUN | [ceMMHAPCKHME | TIPOEKTOP, TIEPCOHAIBHBIE KOMIBIOTEPHI.
JIEKYUOHHO20 muna: | sapgrug 1. Windows 8 Russian. Windows Professional 8 Russian

aynuropus Ne 110 (momemenue,
yin.Kapmna Mapkca, 1.3, kopm.4),
ayauropus Ne 111 (momemenue,
yin.Kapna Mapkca, 1.3, kopm.4),

ayIuTOpUs Ne 301
(TymMaHUTApHBII KOpITyC),
ayIUTOpHs Ne 305
(TymMaHUTApHBII KOpITyC),
ayIUTOpHs Ne 307
(TymMaHUTapHBII KOpITyC),
ayIUTOpUS No 308
(TymMaHUTapHBII KopITyc),
ayIUTOpUS No 309

(TymMaHUTapHBII KOPITYC).
2. yuebnas ayoumopus O0ns

npoeeoenus 3anAmMu
CeMUHApPCKO20 muna:
nabopaTopus COILIMAJILHO-
SKOHOMHYECKOTO

MOJEIMPOBAHUS Ne 107
(momemeHue, yi.Kapna
Mapkca, n.3, Kopr.4),

nabopaTtopusi aHaIM3a JaHHBIX
No 108 (momemenue, yn.Kapia
Mapkca, .3, Kopi.4),
aymauropus Ne 110 (momermenwue,
yn.Kapna Mapkca, 1.3, kopm.4),
ayautopust Ne 111 (nmomeuienue,
yn.Kapna Mapkca, 1.3, kopm.4),
ayautopus Ne 114 (nomeuienue,
yn.Kapna Mapkca, 1.3, kopm.4),
ayautopust Ne 122 (nomeuienue,
yn.Kapna Mapkca, 1.3, kopm.4),
aynutopusi Ne 204 (momenieHue,

Upgrade. ToroBop Ne 104 ot 17.06.2013 r. Jlutensuu —
OeccpodvHEIe.

2. Microsoft Office Standard 2013 Russian. Jlorosop Ne 114
ot 12.11.2014 r. JIuneH3uu — 6eccpovHBIE.

3. R GNU General Public License Version 2, June 1999

4. RStudio GNU General Public License Version 3, 19
November 2007




yn.Kapna Mapkca, 1.3, kopm.4),
ayautopusi Ne 207 (nmomeuienue,
yin.Kapna Mapkca, 1.3, kopm.4),
aynuropus Ne 208 (momemeHue,
yin.Kapna Mapkca, 1.3, kopm.4),
aynuropus Ne 209 (nomemeHue,
yn.Kapma Mapkca, 1.3, xopm.4),
aymauropus Ne 210 (momerenwue,
yn.Kapma Mapxkca, 1.3, xopm.4),
ayIuTOpHs Ne 212
(TymMaHUTapHBII KOpITyC),
aymauropus Ne 213 (momermenwue,
yin.Kapna Mapkca, 1.3, kopm.4),
ayUuTOpus Ne 218
(TyMaHUTapHBII KOpIIyC),
aynuropus Ne 220 (momeneHue,
yin.Kapmna Mapkca, 1.3, kopm.4),
ayUTOpus Ne 221
(TymaHUTapHBINA KopIIyC),
aymauropus Ne 222 (momereHue,
ymn.Kapna Mapkca, 1.3, kopm.4),

ayIuTOpUs Ne 301
TyMaHHUTapHBINA KOPpILYyC),
Y p pIry
ayIUTOpUs Ne 305
T'YMaHUTApPHBIN KOpIycC),
y p pIy
ayIUTOpUs Ne 307
T'YMaHUTapHBIN KOpIycC),
y p pIy
ayIUTOpUs Ne 308
T'YMaHUTapHBIN KOpIyC),
y p pIry
ayIuTOpUs Ne 309
TyMaHHUTapHBINA KOPpIIyC),
y p pIry
ayIuTOpUs Ne 110
TyMaHHUTapHBINA KOPpIIyC),
Yy p pIry

Ha60paT0pI/m HUCCIICI0BaHUA
nmponeccoB B OKOHOMHUKE U

YIPaBICHUU Ne 311a
(TymMaHUTapHBII KopITyc),
naboparopus

MH(OPMALIMOHHBIX TEXHOJIOTHI
B DKOHOMHKE W ymnpaBieHHHn No
3118 (rymMaHUTapHBIH KOPITYC).

yuebnasa  ayoumopus 011
npoeedenus  ZPynnoevix U
UHOUBUOYATILHBIX

Koncynemayui: nabopatopus
CONHATBHO-?KOHOMHYECKOTO

MOJICITHPOBAHHSA Ne 107
(momenienue, yi.Kapna
Mapkca, n.3, Kopr.4),

nabopaTtopusi aHaIHM3a JaHHBIX
Ne 108 (momemenue, yi.Kapia
Mapkca, .3, Kkopi.4),
ayautopus Ne 110 (nmomeuienue,
yn.Kapna Mapkca, 1.3, kopm.4),
ayautopust Ne 111 (nmomemienue,
yn.Kapna Mapkca, 1.3, kopm.4),
aymauropus Ne 114 (momemenue,
yn.Kapna Mapkca, 1.3, kopm.4),
aynutopust Ne 122 (momerienue,
yn.Kapna Mapkca, 1.3, kopm.4),
aynutopusi Ne 204 (momerienue,

I'pynnoBele u
WHAWBHyalbH
bIE
KOHCYJIbTAIUI

VYuebnass MeOenb, JI0CKa, MPOEKIMOHHBIN 9KpaH,
MPOEKTOP, NEPCOHANBHBIE KOMITBIOTEPHI.

1. Windows 8 Russian. Windows Professional 8 Russian
Upgrade. Torosop Ne 104 ot 17.06.2013 r. JIuneHsuu —
OeccpovHEIe.

2. Microsoft Office Standard 2013 Russian. JlJorosop Ne 114
ot 12.11.2014 r. JInneH3uu — 6eccpoyHsbIe.

3. R GNU General Public License Version 2, June 1999

4. RStudio GNU General Public License Version 3, 19
November 2007




yn.Kapna Mapkca, 1.3, kopm.4),
ayautopusi Ne 207 (nmomeuienue,
yin.Kapna Mapkca, 1.3, kopm.4),
aynuropus Ne 208 (momemeHue,
yin.Kapna Mapkca, 1.3, kopm.4),
aynuropus Ne 209 (nomemeHue,
yn.Kapma Mapkca, 1.3, xopm.4),
aymauropus Ne 210 (momerenwue,
yn.Kapma Mapkca, 1.3, xopm.4),
ayIuTOpHs Ne 212
(TymMaHUTapHBII KOpITyC),
aymuropus Ne 213 (momemenue,
yin.Kapna Mapkca, 1.3, kopm.4),
ayUuTOpus Ne 218
(TyMaHUTapHBII KOpIIyC),
aynuropus Ne 220 (momeneHue,
yin.Kapmna Mapkca, 1.3, kopm.4),
ayUTOpus Ne 221
(TymMaHUTapHBII KOpITyC),
aymauropus Ne 222 (momereHue,
ymn.Kapna Mapkca, 1.3, kopm.4),

ayIuTOpUs Ne 301
TyMaHHUTapHBIN KOpITyC),
Y P pIry

ayIUTOpUs Ne 305
T'YMaHUTApPHBIN KOpIycC),
y p pIy

ayIUTOpUs Ne 307
T'YMaHUTapHBIN KOpIycC),
y p pIy

ayIUTOpUs Ne 308
T'YMaHUTapHBIN KOpIyC),
y p pIry

ayIuTOpUs Ne 309
TyMaHHUTapHBINA KOPpIIyC),
y p pIry

ayIuTOpUs Ne 110
TyMaHHUTapHBINA KOPpIIyC),
Yy p pIry

Ha60paT0pI/m HUCCIICI0BaHUA
mpoHeccoB B OKOHOMHUKE U

YIPaBICHUU Ne 311a
(TymMaHUTapHBII KopITyc),
naboparopus

MH(OPMALIMOHHBIX TEXHOJIOTHI
B DKOHOMHKE W ymnpaBieHHHn No
3118 (rymMaHUTapHBIH KOPITYC).

yuebnasa  ayoumopus 011
meKyuezo KOHmpons u
nPOMeENHCYmoUHOI
ammecmayuu:  1aboparopus
CONHATBHO-?KOHOMHYECKOTO

MOJICITHPOBAHHSA Ne 107
(momenienue, yi.Kapna
Mapkca, n.3, Kopr.4),

nabopaTtopusi aHaIHM3a JaHHBIX
Ne 108 (momemenue, yi.Kapia
Mapkca, .3, Kkopi.4),
ayautopus Ne 110 (nmomeuienue,
yn.Kapna Mapkca, 1.3, kopm.4),
ayautopust Ne 111 (nmomeuienue,
yn.Kapna Mapkca, 1.3, kopm.4),
aymauropus Ne 114 (momemenue,
yn.Kapna Mapkca, 1.3, kopm.4),
aynutopust Ne 122 (momerienue,
yn.Kapna Mapkca, 1.3, kopm.4),
aynutopusi Ne 204 (momerienue,

Texymuit
KOHTPOJIb u
IIPOMEXKYTOUHA

s aTTeCTanusa

VYuebnass MeOenb, JI0CKa, MPOEKIMOHHBIN 9KpaH,
MPOEKTOP, NEPCOHANBHBIE KOMITBIOTEPHI.

1. Windows 8 Russian. Windows Professional 8 Russian
Upgrade. Torosop Ne 104 ot 17.06.2013 r. JIunensuu —
OeccpovHEIe.

2. Microsoft Office Standard 2013 Russian. JlJorosop Ne 114
ot 12.11.2014 r. JInneH3uu — 6eccpoyHsbIe.

3. R GNU General Public License Version 2, June 1999

4. RStudio GNU General Public License Version 3, 19
November 2007




yn.Kapna Mapkca, 1.3, kopm.4),
ayautopusi Ne 207 (nmomeuienue,
yin.Kapna Mapkca, 1.3, kopm.4),
aynuropus Ne 208 (momemeHue,
yin.Kapna Mapkca, 1.3, kopm.4),
aynuropus Ne 209 (nomemeHue,
yn.Kapma Mapkca, 1.3, xopm.4),
aymauropus Ne 210 (momerenwue,
yn.Kapma Mapkca, 1.3, xopm.4),
ayIuTOpHs Ne 212
(TymMaHUTapHBII KOpITyC),
aymauropus Ne 213 (momermenwue,
yin.Kapna Mapkca, 1.3, kopm.4),
ayUuTOpus Ne 218
(TyMaHUTapHBII KOpIIyC),
aynuropus Ne 220 (momeneHue,
yin.Kapmna Mapkca, 1.3, kopm.4),
ayUTOpus Ne 221
(TymMaHUTapHBII KOpITyC),
aymauropus Ne 222 (momereHue,
ymn.Kapna Mapkca, 1.3, kopm.4),

ayIuTOpUs Ne 301
(TymMaHUTapHBII KOpITyC),
ayIUTOpUS No 305
(rymMaHUTapHBII KopITyC),
ayIUTOpUS No 307
(TymMaHUTapHBII KopITyC),
ayIUTOpUS No 308
(TymMaHUTapHBII KopITyc),
ayIuTOpUs Ne 309
(TymMaHUTApHBII KOpITyC),
ayIuTOpUs Ne 110
(TymMaHUTapHBII KOpITyC),
nmaboparopuss  HCCIIeIOBAHUS
MIPOLIECCOB B OKOHOMHKE W
YIPaBICHUU Ne 311a
(TymMaHUTapHBII KopITyc),
naboparopus

MH(OPMAIMOHHBIX TEXHOJIOTHIA
B DKOHOMHKE W ymnpaBieHHHn No
3118 (rymMaHUTapHBIH KOPITYC).

nomeuienus onsa
camocmoamenvhoi padomoi:
aynuropust Ne 302 uuTanpHbIi
3aJ1 (T'yMaHHTapHBIA KOPITycC).

CamocTosTenb
Has pabora

VYuecOHass MebOenb,

HePCOHAIbHBIC

KOMITBIOTEPHI

B

KOMIIJICKTEC HP, MOH06J'IOK, HepCOHaJ’IBHLIﬁ KOMIIBKOTEP B

KOMILIEKTe MOHOOJIOK 1RU.

nomewienus OnNA XpaHeHus u
npogunaxmuueckozo

obcnyxcusanus yueonozo
obopyoosanun: aynuropus Ne
115 (momemenue, yn. Kapia
Mapkca, 1.3, xopm.4), 118
(momerienue, yn.Kapra
Mapkca, 1.3, kopn.4)

XpaHeHue U
npoduIaKTHye
CKoOe
obOcITy)KBaHNE
y4eOHOT0
obopynoBaHus

YyeOHas MeOenb, KOJIOHKH (2 mIT.), AuHaMuku, dvd
wieep tochiba, MaruuTona sony (4 mr.).




