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Pabouas Terpaas 1Mo TEOPUM CTATUCTUKU CO3/AHA C LIEIbI0 IOMOYb CTYJIEHTaM BbIPaOOTaTh
NPAaKTUYECKHE HABBIKM PELICHHUS CTATHCTUYECKHUX 33/a4 Pa3IMYHOrO TUIA B 00JACTH COLMAIBHO-
SKOHOMUYECKHUX IPOLIECCOB U SIBIECHUU.

B paboueili Terpagu IpeUIOKEHBl 3a7ayd IO OCHOBHBIM TemaM Kypca «Teopus
CTAaTUCTUKM»: CTAaTUCTUYECKOE HAOJIOJEHNE, CBOJIKA U I'PYNIIMPOBKA CTATUCTUYECKOIO MaTepuana,
aOCONIOTHBIE M OTHOCUTENIbHBIE BEJIMYMHBI, CPEJAHME BEJIMYMHBI, IIOKA3aTeNIM BapHalllH,
BBIOOpOYHOE HAOMIOEHUE, CTATUCTHYECKOE HW3YyYeHHE JMHAMHUKH COIMAIbHO-3KOHOMHYECKHX
SBJICHUM, H3Y4YE€HUE B3aUMOCBS3€H COLMAIBbHO-3KOHOMHYECKUH SBICHMH M  IPOLIECCOB,
9KOHOMHYECKNE UHJEKCBI, IPUBE/ICH NepeueHb PEKOMEHIYEMON JIUTepaTyphl.

B nponecce co3manust paboueil TeTpaay HCHOIb30BAIUCH PaOOThI YUEHBIX-CTATUCTHKOB:
B.E. Oscuenko, P.A. Imoitnosou, I'.JI. I'pomsiko, O.0. bammnoi, B.M. Cumuepa u ap.

[IpennasHaueHa CTyJeHTaM 53KOHOMMYECKMX CIeLHanbHOCTeH s Oosee TiryOoOKOro

HN3YUCHUA JICKIIUOHHOI'O U MPAKTUYICCKOTO MaTCpHraia 1o CTaTUCTHUKE.



TEMA 1. CBOJKA U TPYIIIIUPOBKA JTAHHBIX. PS/IbI PACIIPEJAEJEHUA. CTATUCTUYECKHAE
TABJINIBI U TPA®UKUN.

HJIS] BbBIIIOJTHCHU A paﬁOTLI HeOﬁXOlII/IMO 3HATb:

B coorBercTBHM C

pelacMbIMU

TUIOJIOTUYECKHE, CTPYKTYPHBIE U aHATUTUYECKHE.
1.Pacunenenne pa3sHOPOAHONW COBOKYITHOCTH Ha KAdyeCTBEHHbIE OJHOPOJIHBIC TPYIIIHI,
BBIJICJIEHHE KAa4eCTBEHHO OJHOPOJHBIX dKOHOMHUYECKHMX TPYIN WM THIIOB OOLIECTBEHHBIX SBICHUI
OCYIIECTBISICTCS MPU TIOMOIIH THIOJOrHYeCKHUX IPYNINHPOBOK.
Tabmuma 1.1 - PacnpeneneHue MpPOMBINIUICHHOW MPOAYKIIMU, TMPOW3BEICHHONW B Pa3IMIHBIX
dbopMax X035 HUCTBOBAHHUS 32 OTUYETHBIN TIEPHOT

3aJadyaMi  BCC

TPYNIHUPOBKU  MOAPA3JEISIOTCS  Ha

['pymnmbl npeanpusTHii o popmam O06beM MpoayKIHH, [IpoueHt k urory
X03HCTBOBAHUS MJIpJ. PYO.
['ocynmapcTBeHHBIC, C TPAIUIIMOHHBIMU 405,0 89,20
METOJIaMH YIIPABIICHUS
ApeHIIHBIC 19,0 419
KoomnepaTusHbie 30,0 6,61
Hroro: 454.0 100,00

IIpuBeneHHBIE NaHHBIE XapaKTEPU3YIOT COLUAIBHO-DKOHOMUYECKHH COCTaB IPOMBILIUICHHOU
HOPOAYKIMHU (BBLACICHBI TUIIBI SIBJICHUS), a TAK)KE CBUJIETEIBCTBYIOT O BO3HUKIIMX B IOCIIEIHEE BPEMs

HOBBIX ()OpMax XO03s511ICTBOBAHUS.

2.I'pynnupoBKa, 1ejib KOTOPOM paculeHeHHWEe COBOKYMHOCTM €IWHULl Ha TpPYIIIIHI,
XapaKTepU3yIIIUe CTPYKTYpPY ONpEAENCHHBIM  TPU3HAKaM, Ha3bIBA€TCAd  CTPYKTYPHOI
TPyNIUAPOBKON.

[TpuBenennas B tabn. 1.2 rpynmupoBKa, COACPKUT CHCTEMY IMOKa3aTesel, XapaKTepH3yIOIIX
CTPYKTYpy H3y4aeMOil COBOKYMHOCTH IO psJy HIPU3HAKOB, a TaKkKe KOHLEHTPAIMI0 TOProBO-

3aKyYIIOYHOI'O IIponeccCa, HameAuero CBOC

TOBapooOOpoTa.

BbIpAKCHHUC B YKPYIIHCHHM MAara3nHOB

IO BCINYHMHC

Tabmuna 1.2-I'pynnupoBka TOProBbIX MNpeanpusATH paiioHa 1o o0beMy ToBapooOopora (B

MPOIEHTAX K UTOTY)

I'pymnnbl Mara3uHOB 1O 00bEMY Yucno Po3HnunbIi Toprosas miomans
TOBapoo0OOPOTA, THIC. P. Mara3vHOB TOBAapOOOOPOT

1o 1700 21,87 11,22 18,05
1700 - 2000 28,13 19,04 21,38
2000 - 3000 21,87 20,0 19,08
3000 - 4200 15,63 22,23 19,47
csbiie 4200 12,5 27,51 22,02

HUTOI'O: 100,00 100,00 100,00

3.I'pynnupoBKa, 1ENbI0 KOTOPOM SBJISCTCS YCTAHOBJIGHHWE B3aUMOCBSI3CH MEXIy HM3y4aeMbIMHU
SIBIICHUSIMU, HA3bIBACTCS AHAJIUTHYECKOH. [I[puMepoM aHaIMTHYECKOW TPYMITUPOBKH MOTYT CIIYXKHTb
nanuble Taoi.1.3.
Tabmuna 1.3-3aBUCMMOCTh YPOXKAHHOCTH 3€PHOBBIX KYJIBTYP OT KOJIMYECTBA BHECCHHBIX YIOOpEHUH 10
TPyIIE COBX030B

KonuyecTBo BHECEHHBIX Hucno coBX030B Cpenssist yp0oKaifHOCTb I10 TPYIITIE, 11 /
ynoOpenuit, % oT HOpMBbI ra
1o 30 2 20,2
30-50 5 21,8
50 - 80 8 25,6
80 - 100 14 30,3
NTOI'O 29 26,8

JlaHHBIE TIOKa3bIBAIOT, YTO YBEIWYEHHE KOJIMYECTBA BHECCHHBIX YymoOpeHwi (dakTopHbIi
NPU3HAK) TPUBOAUT IPU MPOYUX PABHBIX YCIOBHSAX K TOBBIIICHHIO YPOXKAHHOCTH (PE3yNIbTaTUBHBIH
MPHU3HAK).



BoinosHuTE CeayOIIMe 3aJaHUA:
1.1. Ha ocHOBe naHHBIX 00 OCHOBHBIX MTOKA3aTeNSIX JAESITEIbHOCTU MPOMBIIIJICHHBIX MPEATPUSTHI
Poccwuiickoit denepanuu (1aHHBIE YCIOBHBIC, MITH. PYO.):

Ne n/n Cymma Co0cTBeHHbII I[IpuBieyeHHbIE BanancoBas
B AKTHBOB KAIUTA pecypcesl NpHOBLIb
1. 721,2 60,0 76,1 31,8
2 7131 72,4 36,3 42,1
3 712,6 58,3 118,1 33,1
4. 677,4 22,9 74,0 14,8
5. 675,0 12,0 251 10,1
6 657,2 42,0 66,0 9,6
7 656,5 71,4 76,3 9,8
8. 656,4 49,2 118,7 15,4
9. 649,0 41,6 95,7 39,4
10. 639,6 110,9 44,8 39,4
11. 620,0 37,3 24,4 39,9
12. 617,9 43,7 98,1 20,7
13. 592,4 52,0 75,5 9,6
14, 576,3 100,5 25,2 16,1
15. 575,6 76,0 89,5 9,7
16. 563,4 119,3 89,4 46,7
17. 561,7 22,4 86,0 42,5
18. 5555 38,3 106,9 45,6
19. 542,9 85,6 36,7 33,7
20. 523,7 49,5 53,8 9,3

Ilocmpoiime TPYNNMPOBKY HPOMBIIUICHHBIX HPEANPUATHH 10 BEJIMYHMHE COOCTBEHHOI'O
KanuTaia, BBIAEIUB HEe Oojee MATH Ipynn ¢ paBHBIMU HHTepBaliaMu. PaccumTaiite mo kaxmoit
rpymnie CyMMy aKTHBOB, COOCTBEHHBIN KamuTal, NPUBJICUECHHBIE PEeCypChl, 0alaHCOBYIO MPUOBLIb.
Pe3ynbTarhl rpynnupoBKU NpeACTaBbTe B TAOIUYHON popme U chopMyIUpYyHTE BEIBOIBL.



1.2. Tlo pamsbiM 3amaun 1.1 nocmpoiime CTPYKTYpHYIO TPYHNIHPOBKY TNPOMBIIUIEHHBIX
HPEANPUATHH 110 BeTUYrMHE 0alaHCOBOM MPUObUIN, BBIJEIUB YEThIPE IPYIIIbl OAHKOB C OTKPBITBIMU
MHTEpBAJIaMU JIJIs1 XapaKTEPUCTUKU CTPYKTYPbI COBOKYITHOCTH IIPOMBIIIIEHHBIX ITPEATIPUSATHIA.

1.3. Tlo pmaunueiM 3amaun 1.1, nocmpotime aHANUTUYECKYIO TPYNIHUPOBKY IMPOMBIIUIEHHBIX
HOpEeNNpUsITH 10 BelMUYuHE OaaaHCOBON MNpPUOBLIM, BBIAECIUB YeTbipe-misATh rpynn. Ilo kaxmoi
IpymIie paccunTaiTe MoKa3aTenn, B3aMMOCBA3aHHbIE C 0aJlaHCOBOM MPHOBLIBIO.



1.4. Paspabomaiime MakeT CTaTUCTMYECKOW TaOJMIBI, XapaKTEpU3YIOIIEeH 3aBUCHUMOCTb
YCIIEBAEMOCTH CTYJIEHTOB I'PYIIbI OT MOCEIIAeMOCTH YUeOHBIX 3aHATUN M 3aHATOCTU BHEY4E€OHOMH
nesTenbHOCThI0. CPOopMynUpyiTe 3aroloBOK TAaONIUIBL. YKAKUTE: a) K KaKOMY BHIY OTHOCHUTCS
MakeT, 0) Ha3BaHHME U BMJ pa3padOTKU MOAJEKAIIEr0 U CKa3yeMoro; B) TIPYINIUPOBOYHbBIE
IIPU3HAKHU.

1.5. Cnpoexmupyiime MakeTbl TPYNIOBONA U KOMOWHAIIMOHHON TaOIUI[ CO CIIOXKHON pa3paboTKOi
CKa3yeMoro Il XapaKTEePUCTUKH JICTIOBOM aKTHBHOCTH KOMMepYecknx OaHkoB. ChopMmynupyite
3arofioBKu Tabmui. OmpenenuTe: a) MoAJiexallee U ckazyemoe; 0) TpyNmUpPOBOYHBbIC MPHU3HAKH,
KOTOPBIE 1IeTIeCO00Pa3HO TOJIO0KHUTh B OCHOBY IPYIIHPOBKH IOAJIEKAIIETO TaOIHUII; B) IIOKA3aTEIH,
KOTOPBIE 11EIeCO00Pa3HO BKIIFOYUTH B CKa3yeMOE C IEIIbI0 00JIee TIOJTHON XapaKTePUCTUKHA 00BEKTA.



TEMA 2. ABCOJIIOTHBIE 1 OTHOCHUTEJIbHBIE ITOKA3ATEJIN

PenieHne THMOBBIX 33124
3amaya 1. MbUlOBapeHHBI 3aBOJI MPOM3BENI 3a OTYETHBIM MEPHON CIEAYIOUIEE KOIUYECTBO
IPOIYKIMH, T.:
MbLIO X03stiicTBeHHOE 40%-Hoe — 25,0; Mbuto Tyanetnoe — 20,0;
MBLITO X03sicTBeHHOE 60%-HO0e — 22,0; mopomoK cTupanbHblil — 55,0.
Omnpenenure 001U BRITYCK MTPOAYKIMH B iepecuere Ha ycaoBHOe 40%-HOoe MBLIO 0 CIIEAYIOIUM
nepeBoIHBIM K03 punmentam: Mo 60%-Hoe u TyanetrHoe — 1,75, mopormok crupanbueiii — 0,5.
Pemenue. IlepeMHOXUB (hakTHUECKUH BBIMYCK MNPOAYKIMHM Ha KO3(h( UIMEHTH Iepecyera B
ycioBHOE 40%-HO€ MbLIO, HOIYYUM:
25-1.0+22.0-1.75 +20.0-1.75 + 55.0-0.5 = 126 TBIC. T ycmoBHOTO 40%-HOT0 MBLIA.
3anaua 2. Ilo many npenycmarpuBanochk cobpats mo 30 11 MIIeHUIIbl ¢ TeKTapa, a coopano 1o 33
1. OnpeaenuTs BHIMOIHEHKE TIaHa M0 YPOXKAHHOCTH.
Pemenue. [Togenum pakTuyeckyro ypoxKaiiHOCTh Ha IJIAHOBYIO U IOJIYYHM:
(33 -100)/30 = 110%
[1nan no ypoxaitHoctu BbinoiaHeH Ha 110%, unu nepebinonHex Ha 10%.
3agaua 3. [lnanoMm mpeanpusTus MpeaycCMaTPUBAIOCh MOBBICUTH MPOU3BOIUTEIBHOCTh TPYAA Ha
5% u cHU3UTH 3aTpaThl HA 2%. PaKTUUECKH POU3BOAUTEIBLHOCTD Tpy/a Bo3pocia Ha 6%, 3aTpaTbl
ObLTH cHIKEHBI Ha 4%. Onpenenurte BHIMOJIHEHHUE TIaHA MO POCTY MPOU3BOAUTEIBHOCTH TPya U
CHU)KEHHUIO 3aTpar.
Pemennie. CreneHp BBINOJHEHUS IJIaHA IO MOBBIIIEHUIO MPOU3BOAUTEIHLHOCTH Tpyla paBHA
OTHOIIECHHUIO TOCTUTHYTOTO ypoBHS - 106% (100% + 6%) x mokaszarento miaHa - 105% (100%
+5%) B mporieHTax:
(106 - 100)/105 = 101%
Amnanorn4no, paxkruyeckoe cHkeHue 3arpar - 96% (100% - 4%), a mmanosoe - 98% (100% - 2%)
UX OTHOUIeHHUE AaeT 98%, T.€. IJIaH 0 CHUKEHUIO 3aTpaT MEPEBBINOIHEH Ha 2%.
3anaua 4. [InanoBoe 3aanue mo BeIMycKy npoaykiuu Ha 2013 r. coctaBuio 4%, a BBIMOJIHEHO HA
105%. OnpenenuTh OTHOCUTEIBHYIO BEIUYUHY IHHAMUKH.
Pemenne. 3mecr 104% - 3TO OTHOCHUTENBLHAs BelWYWHA IIaHoBoro 3amanus, a 105%- »sto
OTHOCHTEIIbHAs BEJIMYMHA BBITOJIHEHHUS TutaHa, a Tak kak OBJl = OBBII - OBII3, 1o (104 -
105)/100 = 109,2%, T.e. Beimyck mpoxaykiuu B 2013 r. cocraBmi mo cpaBHeHuto ¢ 2012 romom
109,2% wnu yBennuwiics Ha 9,2%.
3agaua 5. Ilo gansasiM nepenucu HaceneHus 1970 r. B CCCP npoxxusano B Bo3pacte 100 netr u
crapme 19304 4ven., u3 HUX MyXK4uuH — 4252 4en., xeHuH — 15052, Onpenenure CTpyKTypy
JONTOXUTENEH TI0 MOy U OTHOCUTENBHYIO BETHYMHY KOOPIWHAIUU, MPUHSB YHCIO MYXUYUH 32
6a3y, paBayro 100.
Pemienue. [Iis BBIYHMCICHUS OTHOCHUTENBHBIX BEIUYHH CTPYKTYPHI HYXKHO pa3feluTh 3HAYCHHE
KaXJI0M 4acTu Ha o0mumii utor, mpuHuMaemsiid 3a 1emnoe (100%). KonmndecTBoO My X4MH 1 JKSHIIUH
B Bo3pacte 100 et u crapiie HaJO MOAETUTh Ha 00IIee UX YUCIO WM MCUUCIHUTD YICNIbHBIA BeC
MY>K4YHH, a 3aTeM OTHATH ero ot 100%:
(4250 - 100)/19304 = 22% myxuuH
xeHiuH — 78% (100%-22%).
OTHOcUTEIbHBIE BEIMYMHBI KOOPJIWHAIMM  XapaKTEpU3YIOT COOTHOLIEHHE OTAENbHBIX 4YacTel
COBOKYNHOCTU. B 3amaue TpeOyercsi BHIUMCIUTH COOTHOIICHUE MEXKIY YHCICHHOCThIO MYXKYMH U
*eHIuH B Bo3pacte 100 ner u crapmie. /[t 3TOro, NpuHsAB YMCIO MYX4YMH 3a 0a3y CpaBHEHMS,
paBHy0 100, moaenuM 4uCIeHHOCTD KEHIIUH HA YUCICHHOCTh MYXKYUH U TIOTYyYUM
(15052 - 100)/4252 = 354
Or1o 3HauuT, uyro Ha Kaxzasle 100 MyxuumH B Bo3pacte 100 ner u crapme npuxoaurcs 354
’KEHILMHBI B TOM K€ BO3pacTe.

BoinosHure ceayiaue sajannust
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2.1. lo6brua Hedptu 1 yriast Bo |l kBaprane 2013 rona xapakrepusyeTcst CaeIyIOMUMI JaHHBIMH:

Tomwmso O0beM T00bIYH, MJTH.T.
AnpeJb Maii Hronb

Hedtb 41,2 43,9 42,2
VYroab 39,1 37,4 35,5

Temota cropanus Hedtu paBHa 45,0 mJx/kr, yras — 26,8 mJlx/kr. Coenaiime mepecueT B
ycioBHOE TOIIMBO (29.3 MJK/KT) ¥ mpoBeIWTe aHAIM3 M3MEHEHHsI COBOKYIMHOM JOOBIYHM ATHX

pecypcoB.

2.2. meroTes crenyronye JaHHbie o mpou3BoacTBe kapTodens B PO (uudpsl ycnoBHbIE):

2013r.

IToxka3aTesn

2010r.

2011r.

2012r.

1274

1532

1349

968

[IpousseaeHo kapTodens, ThIC. T.

Bouiuucnume OTHOCHUTENIbHBIE IOKa3aTelIM OJUHAMHKH C nepeMeHHoﬁ U TIOCTOSHHOW 0Oa3oi

cpaBHeHus. [IpoBepbTe NX B3aUMOCBS3b.

2.3. O6wvem mpogaxx AO «DRT» B 2013 rogy B COMOCTaBUMBIX II€HAaX BBIPOC MO CPABHEHUIO C
MIPEIIIeCTBYIONUM Toa0M Ha 5% u coctaBmwi 156 mutH. py0. Onpederume o0beM nponax B 2012

romy.
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2.4. llemnono3HO-OyMaKHBIE KOMOHMHAT  IUIAHUPOBAJ B OTYETHOM IOy IO CpPaBHEHHIO C
0a3MCHBIM TOJIOM yBEIHYHTH 000pOT Ha 16,2%. BhInoiaHEHHE YCTAaHOBIEHHOTO IUIAHA COCTaBHIIO
104,7%. Onpedenume OTHOCUTEIBHBIN MMOKa3aTeNb IMHAMHUKH 000pOTa.

2.5. Ha ocHOBe cienyromux JaHHBIX O BHEIIHETOProBoM odopore Poccuu co crpanamu CHI, mutH.
J0JUL.(YCTIOBHBIE IAHHEBIE):

Iloxka3aTenan 0a3HCHBIN roj OTYETHBIN roj
JKcmopT 58352 56387
Wmmnopt 54287 49837

Bvluuciume oTHOCUTENIbHBIE TOKA3aTENN CTPYKTYPbI U KOOPIUHALUH.

2.6. B anpene 2012 roma mpoXHUTOYHBIA MHHUMYM B P® mns TpyaocmocoOHOTO HaceleHHs
coctaBui 4190,0 TeIc. py0. B MecsIl Ha YeloBeKa, s NeHCuoHepoB — 2620,5 Teic. pyo., A1 aeten
— 3760,1 TeIC. py0. COenatime BBIBOJBI O COOTHOIICHUH 3TUX BEJIMYWH, UCTIOIB3YSI OTHOCUTEIILHEIC
noKa3aTean CpaBHEHUS.
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2.7. ABTOMOOWJIBHBIM 3aBOJ] B Mae TPEBBICHI IUIaHOBoe 3amanue Ha 10,6%, mpomaB 5576
aBTOMOOMIICH cBepX IutaHa. Onpedenume 00IIEe KOJIMUESCTBO PEATH30BAHHBIX 32 MECSI] MAIIIHH.

2.8. O0beM mpomax NPOMBINUICHHBIX KOMIIAaHUH B cTpaHax Bocrounoit EBpombsl B mepBom
nosryroauu coctasui 250 MutH. o1, B mesmom ke 3a rox OHM IUTAaHHPOBAIIM  PEAIM30BaTh TOBApPOB
Ha 600 MIIH.10JUL. Buiuucaume OTHOCUTEINBHBINA NIOKA3aTeNb [IJ1aHAa HA BTOPOE MOJIYTOJUE.

2.9 TpennpusTie MIAHAPOBAIIO YBEIHMYUTE BBITYCK MPOIYKITUU B TEKYIIEM T'OIY 110 CPAaBHEHUIO C
npenpinymuM Ha 18%. daktuueckuii ke 00beM npoaykuuu coctaBui 112,3% ot npomuwnoroaHero
ypoBHsl. Onpedenume OTHOCUTEBHBIN MMOKA3aTENb peaTu3alliy IJIaHa.

2.10. Nmerotes CIICAYIOMHUE NJAaHHBIC O BBIITYCKE MPOAYKIIMU HAa MBIJIOBAPCHHOM 3aBOJC 3a allpeiib
OTYETHOI'O rojia.

MuLio Beinyck, T
10 IVIAHY phakTHUecKHn
Tyanernoe, 80% xupHOCTH 600 680
XoasiictBeHHOE, 60% KupHOCTH 2400 2500
XossiictBenHoe, 40% XUPHOCTH 1490 1300

Onpeoenume TPOICHTHI BBHITIONHEHUS TJIaHA BBITYCKA MPOAYKIUU: 1) Mo o0meMy TOHHaxy; 2) B
nepecdere Ha MbUIO 40% >XKHUPHOCTH.
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TEMA 3 : CPEJJHHUE NOKA3ATEJIN

Pemienne THMOBBIX 3agavd
3amaua 1. [o ciepyronyM TaHHBIM ONpEENUTE CPETHUN CTaX paboyero :

OO0t cTaxk paboThI, JET 70 5 5-10 10-15 15-20 20-25 25 u bonee HWroro
Yucno pabounx 70 60 20 22 18 10 200
Perenve. [Ipr3nakom B JaHHOH 3a/1a4ue sBIISETCS OOIIMI CTaX paboyero, a YacTOTaMK COOTBETCTBEHHO KOJIMUECTBO pab0OUHX,
HMEIOIIMX TOT WIM MHOM cTax. Psin pacnipenieneHus — MHTEpBAJIbHBIM, IPUYEM IEPBBII 1 ITOCIIEIHUIA HHTEPBATl — OTKPBITHIE.

Ecnu uHTEpBasibl OTKPHITHI, TO MO MpaBWJIaM MPUHUMAEM BEIMYUHY MEPBOTO MHTEpBaa PaBHOM BTOpPOMY, a
MOCJIEIHETO MpeAnocieaHeMy. Tak Kak UMEIOTCS M 3HaY€HUs! MPU3HAKa U YaCTOTHI, TO CPEAHUN CTaK HaXOAHUM IO
dbopmyre cpenHeil apupMeTHIeCKON B3BEIICHHON. A TaK Kak psiJi MHTCPBAJIbHBIN, TO B KAUCCTBE 3HAYCHHUS MIPU3HAKA B
Kax 1011 rpymre 0epéM cepeIMHbI HHTEpBaia

)—(ap _ z xf _ 2,5-70+7,5-60+12,5-20+17,5-22,+22,5-18+27,5-10 _
> f 200

33}13"[3 2. Bce yacToThI YMEHbIIMJINCHL B Ba pasa, a BCC BAapUAHTHI YBCIWYWIUCHL Ha ABC €AWHUIIBLI. Yro
MIPOU3OUIET CO CpeaHen?

Pemienne. CoryacHO CBOWCTBaM cpeaHed apu(METHYSCKOM, €CIUM BCE YaCTOTHI Psijia YMEHBIIUTH WM
YBEJIIMYHATH B OJMHAKOBOE KOJHYECTBO pa3, TO CPETHsSI HE M3MEHHUTCS, T.€. C TOYKU 3PCHHS YacTOT — CPEmHsSS HeE
u3MenuTcs. Ecnu Bce BapuaHTbl YBCJINYUTL WK YMEHBIIUTH HA OAHO M TO K€ YUCJIO, TO U CPEAHAA U3MCHUTCA HA 3TO
ke uncio. B Hamem CJIydyac CpeaHAsa YBCIIMYUTCA HA IBC CAMHUIIBI.

3agaua 3. /[Boe pabourx B TeucHHe 8-4acOBOTO pabodero JAHS M3TOTOBILIFOT OAHH U T€ XKe AeTamd. [IepBeril 3 HIX
TPaTUT Ha U3rOTOBNIeHUE feTanu 30 MuH., BTopoil — 40 MuH. Beruricnure cpeiHIoro 3aTpaTy BpeMEHH Ha M3TOTOBJICHHE OJTHOM
JICTAITH.

Pemenue. B 310l 3aaaue sIBHO JaHbl TOJIBKO 3HAYEHUS NPU3HAKA — 3aTpaThl BPEMEHHU, a YaCTOThI, KOTOPBIMU
SIBIISICTCA KOJMYECTBO HW3TOTOBICHHBIX KaXIbIM paboumM JeTaned, B SBHOM BHIEC HE MNPHCYTCTBYIOT. OmHaKo
MIPOU3BECHUS 3HAUECHUI IpU3HAKa Ha YacCTOThl JaeT KOJHUYECTBO INpopaboTaHHOro BpeMeHH — & dyac. Tak kak

MIPOM3BECHUS PU3HAKA Ha YaCTOTY PaBHBI, TO CPEHsIs ONpeaenseTcs 1o Gopmyre cpegHel rapMOHHYECKOH MPOCTOH:
n

11 1
> 3+
X 30 40
3agauya 4. ABromoOmip mpoexan 1000 kM, u3 HEX 480 KM OH mporen co ckopocTeio 60 kM/gac, 320 — co

ckopocthio 80 km/dac u 200 kM — co ckopocThio 50 kM/gac. Onpenenure CpeHIO CKOPOCTh, C KOTOPOH COBEPIIANICS
peiic.

9,7°

= 34 mun

Xrapm =

Pemenue. B 370if 3a7aue onsITh M3BECTHBI TOJIBKO 3HAUEHUS MPHU3HAKA, a 3HAYCHUS YacTOT (BpeMs) HE JIaHBHI,
OHAKO MMCIOTCS OAaHHBbIC O HpOﬁ}]CHHOM PacCTOAHNN, KOTOPOEC ABJIACTCA MPOU3BCIACHHUCM IIPU3HAKA HA 4YaCTOTY. B
3TOM CIIy4yae CPeIHsIsl PacCYMTHIBACTCS MO (POpMyJie CpeIHeil rapMOHUYECKON B3BEIIICHHOM:

o _2.z_ 2t 480+320+200 _ 1000
e 3 z 3 xf 480 320 200 16
X X 60 80 50
3amaua 5. OnpeznenuTe cperHEro0BOM TEMIT POCTa BBITyCKa MPOXYKIWH Ha 3aBoje, ecau B 2008 r. Obu10
IIpou3BeeHO poayKiuu Ha 21,15 y..e., a 8 2013 1. 66110 3aIJIaHUPOBAHO NPOMU3BECTH NPOAYKIMH Ha 35 y.j1.€.
Pemenue. /Ins onpeneneHus cpeiHUX TEMIOB POCTa MPUMEHSIETCS CpeiHssa reomeTpuueckas. Korga uMerorcs
JIAaHHBIE O TIEPBOM TieproJie (B HAIIeM CiIy4ae — BhIMycK mpoxaykiuu B 2008 r. Ha cymmy 21,15 y.a.e.) U B ocneaHeM
nepuose (B 3amade — BBIMYCK NpoayKuuu 1o Iwany B 2013 r. Ha cymmy 35 y.n.e.), CpeHEroJI0BOH TeMI pocTa

orpezensieTcst o popmyie:
K= ni/y” - n_i/y% - e_j 3500 _ <1655 = 1106.
Y1 Yoo 2115

3amaua 6. OnpenenuTh MOy M METUAaHY TI0 CJIETYIOIINM TAaHHBIM
PacrpeeneHne CTyAeHTOB 3209HOT0 OTACICHHS 110 BO3PACTY

=62,5xMm/u

BospacTtHbie rpynmnbl Yucio cTyeHTOB HaxomnyienHble 4acTOThI
10 20 et 346 346
20-25 872 1218
25-30 1054 2272
30-35 781 3053
35-40 212 3265
40-45 121 3386
45 net u BbllLIE 76 3462
Uroro: 3462
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Pemenne. /Ing onpeneneHnss MOIBI ONIpeneNsieM MOJanbHbIH nHTepBai. VM sBisercs maTEepBan 25-30 ner, Tak
Kak ero yactora Haubonpmas (1054), Torma

1054 —872
Mo=25+5 =27 7Jer.
(1054 —872 )+ (1054 +781)
Jnst onpeneneHNs] MEAWAHBI TOXKE HEOOXOIUMO ONPEASIIUTh MEIMaHHBIH HHTepBal. MequaHHBIM HHTEPBAIOM
aBisgeTcss MHTepBan 25-30, Tak Kak OH SBJISETCS IEPBBIM HHTEPBAJIIOM, HAKOIUICHHAs 4acTOTAa KOTOPOTO MPEBBILIACT
mosycymmy dactoT (3462: 2=1731). Torma Menauana onpeaenTCs Kak:

3482 1218

Me= 25+ 52— = 27,4 Tona.
1054

BoinosHuTe cieayomme 3aJaHus
3.1. ImeroTcs maHHBIC O BO3PACTE COTPYAHHKOB OAHOTO U3 OT/CIIOB MPEANPHUSATHUS:

TaGeabHblii HOMep padoyero 001 | 002 003 004 005 006
Bo3spacr, ger 28 35 48 39 25 49

Onpedenume CpeTHUN BO3PACT COTPYAHUKOB OT/IEIIa

3.2. IlpousBomuTenbHast JESITEIBHOCTh MPEINPUATHI 32 MECSIl XapaKTepU3YeTCsl CIEAYIOIIUMHU
JAHHBIMU:

3arparsl Ha 1 pyo.
OO0mme 3aTpaThl HA -’
Ipeanpusitue Npou3BeleHHOI
NMPOU3BOACTBO, ThIC. pPy0
NPOAYKIIUM, KOIL.
1 784 51
2 934 56
3 799 52
4 824 59

Onpedenume cpeHue 3aTpathbl Ha 1 py0. Mpou3BeIeHHON MPOTYKIIMU B IIEJIOM MO MPEIIPUATHIM.

3.3. Onpedenume cpennuit % BHIIOIHEHUS IJIaHA MO BBITYCKY MPOAYKIUH T10 rpymie 3aBo1oB AO
Ha OCHOBaHUU CIEAYIOUIUX JTaHHBIX:

Howmep 3aBoaa Brumyck leffiﬁgﬁ;’ MaH.pyo., BoinosiHenue miana, %
1 18 100
2 22 105
3 25 90
4 20 106
5) 40 108
Hroro: 125
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3.4. bpuraga Tokapeil Oblna 3aHATa OOTOYKOW OJMHAKOBBIX JETaJiel B TEYEHHE 8-4acOBOTO
pabouero aus. [lepBblit TOKaph 3aTpayrBall Ha OAHY JeTalb 12 MUH., BTOpOH - 15 MuH., TpeTuii - 15
MHUH., Y€TBEpPTHIM - 16 MuH., narteid - 14 mun. Onpederume cpeaHee Bpemsi, HEOOXOAMMOE Ha
W3TOTOBJICHHUE OJHOM JIETaNH.

3.5. meroTes cremyromiye JaHHbIe 0 3apab0oTHOI MmiaTte pabo4ymx 3aBojia:

BazucHblii nepuon OTueTHBI Mepuoa
Ne nexa Cpennsis YneTeHHOCTE Cpeausis
3apaboTHas 3apadoTHast @31, TeIC.pYy0.
padoumnx, ye.
IJ1aTa, ThIC. pyo. TJ1aTa, ThIC.pYyo.
1 11,4 300 12,0 3624
2 14,5 400 15,2 6384
3 16,0 200 17,0 3570
4 18,0 100 21,0 2205

Hcuucnume cpefHIow 3apabOTHYIO TUIaTy pabodyero B II€JIOM IO 3aBOAY: 1) B 0a3HMCHOM NEpHOJE;
2) B orueTHOM mepuoge. CpaBHUTE MOJMYYCHHBIC IaHHbBIC. YKAKHUTE, KAKHE BHUIBI CPEIHHX
HEOOXO0JMMO MPUMEHUTH B KQXKOM CIIydJae.
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3.6. meroTcs qaHHble 0 CpoKax (PyHKIIMOHUPOBAHHUS KOMMEpPUYECKUX OAHKOB HA HAYAJIO ToJa:

Cpok

QyHKuHOHM- 1-2 2-3 3-4 4-5 5-6 6-7 Caplie 7
pOBaHHH, JIeT

;)“"HO barkos, 32 41 56 33 18 8 10

Onpeoenume:

1) cpeanwuii cpok GyHKIMOHUPOBAHHUS OAHKOB;
2) MOIy U MEIUaHy.

3.7. ITo maHHBIM BEIOOPOYHOTO 0OCIICAOBAHUS BKJIATUHKOB 110 pa3Mepy Bkiana B CoepOanke

IIPOU3BEICHA IPYIIIIMPOBKA.:

Pazmep Bri1ana, o 40 40-60 60-80 80-100 Capimze 100
ThIC. PY0.
YuCIo BKIAMUMKOB 154 168 239 198 162

Onpedenume cpeTHUI pa3mep BKJIaa, UCHOIb3Ys CIOCO0 MOMEHTOB, MOAY U MEHAaHY.
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TEMA 4: IIOKA3ATEJIU BAPUALIUA

Penrenne THNOBBLIX 3agavd
3auaqa 1. HpOBepKa MPpsKNU Ha KPECIIOCTH B na60paT0pMM Jajia CJICAYOINE PE3YJIbTAThI !

Kpenocts mpsoxu, T (x)

Komuuectso mpoo, (f)

150
2

160
13

170
24

180
31

190
20

200 210

BeraucauTs Bce moka3atenu Bapuanuu.

v 2
Pemiernue. B 3amaue 3HaYeHNs IPU3HAKA UMEIOT PA3IMYHYIO YHUCIEHHOCTh, OATOMY 3HaueHus, X, d, 67, O,
V IOIDKHBI BBIYHACIATHCS KaK CPEJHME B3BEUICHHBIC BEMMYWHBI. J[JI BEIUMCIIEHUS TOKa3aTelell BapHaIldH IPOBOIUM

JOTIONTHUTENBHEIE pacyeTsl (Tadi. 5.5)

Tabmuua 5.5

X f xf (x- X) (x- X)f (x- X)? (x- X)f
150 2 300 -29 -58 841 1682
160 13 2080 -19 247 361 4693
170 24 4080 9 216 81 1944
180 31 5580 1 31 1 31
190 20 3800 11 220 121 2420
200 4 800 21 84 441 1764
210 6 1260 31 186 961 5766

Urtoro 100 17900 +521 18300

521

Cpeonss kpenocme npajicyu onpenensercs 1o Gpopmyie

_ xf
o2 17900 o

S f 100

R =X, — Xpin =210 =150 =60 r.

Cpeonee nunetinoe omxioHeHue BEIMACISETCS 110 (hopmylie

_2Xf 214521

Paszmax sapuayuu

d= =10,42r.
S 100
ﬂucnepcuﬂ, 636€ULCHHAA NO Yacmome 6apuaHmoes, paBHa
S (x—xf f 18300
o’ = = —183r%

100

Cpedﬂee Keac)pamu'moe OMKJIOHEHUEe PAaBHO:

o=+/c? =183 =1353.

K02(huyuenm sapuayuu COCTaBIIIET

v = 2.100% = 12°3 10006 = 76% -
x 179

3agaya 2. Ha npemmpusitun 64% paOOTHHKOB HMMEIOT CpefHee M BeIcuiee oOpasoBanme. OmpenenuTsb
JMCIIEPCHIO 10N padoduX, UMEIOIIUX CPEeJHEe U BRICIIEe 00pa3oBaHue.

2
Pemenne. I[I/ICHepCI/IH AJIBTCPHATUBHOI'O TIPHU3HAKA OMPEACIIACTCA KakK G =pq, TrACc P — O0ad €IOUHUIL
COBOKYITHOCTH, 06J1az[a}0nmx JaHHBIM TTPU3HAKOM, a q:].'p — JA0JIs1 €AUHUL COBOKYITHOCTH, HC 06naz[afonmx JaHHBIM

MIPU3HAKOM, CIIEOBATEIHHO: GZ =0,64-0,36=0,2304.

3agaua 3. VimeroTcs cieayroniie qaHHbe

3apaboTHas TuIaTa pabouux 1Mo MpoQeCcCusiM , ThIC. pyo.
New/m | I'pynmsl pabounx 1o Yucno pabounx 3/m oHOTO PaboYero B MecsIl
npodeccusm
1 Tokapu 2 140, 160
2 Cnecapu 3 120, 200, 160
3 Kysnerst 5 140, 180, 200, 220, 260
Beruucnuts:

17



CPEIHIOI0 MECSYHYIO 3apa00THYIO IUIATy AJIsl KayKIOHW IPYIIBI | I BCEX paboduX; TPYIIIOBBIE TUCTIEPCHH; CPEAHIOI0
13 BHYTPUTPYMIIOBBIX JUCHEPCHI; MEKTPYIIOBYIO AUCIEPCUIO; OOIIYI0 NUCIEPCHIO; MPOBEPUTH MPABHUIIO CIIOKCHUS
JVCHIEPCHI U CIIENATh BBIBOJIBI.

Pemenne. B 3amaye TpeOyercst ompenenunTh, Kak BIMAIOT Ha HM3MEHEHHE 3apaOOTHOHM IuTtaThl pabodmx
MIOCTOSTHHBIE IPUYMHEL, IOJIOKCHHBIE B OCHOBAHHE TIPYIIHUPOBKU (B JAaHHOM CIydae — pasnuuus B mpodeccun), u
ciy4aiHble TPUYUHBL J{J1s1 5TOro HE0OXOIUMO ONPENEUTh CUCTEMATHIECKYI0 U CIy4YaliHyl0 BapHalluk U UX pPOJib B
oOmeit Bapuanuuu. J{ist pereHus 3a1a41 ¥ BEIYUCICHHS 33/1aHHBIX [T0Ka3aTelei, II0CTPOUM BCIIOMOTATENbHYIO Ta0IHILy

Ne n/m X X— Xi (X_Xi)2 X — X (X—X)Z
Toxkapu
1 140 -10 100 -38 1444
2 160 10 100 -18 324
HUroro: 300 0 200
Crnecapu
1 120 -40 1600 -58 3364
2 200 40 1600 22 484
3 160 0 0 -18 324
Hroro: 480 3200
Kysneus!
1 140 -60 3600 -38 1444
2 180 -20 400 2 4
3 200 0 0 22 484
4 220 20 400 42 1764
5 260 60 3600 82 6724
Hroro: 1000 0 8000
Bcero: 1780 11400 16360

Cpeanroro 3apaboTHYIO MIaTy MO KaKJ0U IpyIIe U Ui BcexX pabouux omnpesenseM mo Gopmyie cpeaHei
apru(pMeTHIECKOH MPOCTOM:

X_1 = ? =1501s1C.pYO. X2 = % =1601b1C.pYO. X3 = &;0 = 200ts1C.pY0. X = % =178tsIC.pYyO.

Buympuzpynnogvie ducnepcuu BoraucisieM 1o hopmyoe:

—\2
X—X
of = M ; o; = % =100tIc.py6’; G2 = @ =1067TeIC.py6"; ) = @ =1600TsIC.py6”
n
Cpeonsasn u3 6Hympuzpynnogvix OUucnepcuil paBHa:
-2 _ 2.0 -1 _100-2+1067-3+1600-5
> f 2+3+5

Mesiczpynnosas oucnepcus OnpenenseTcs Kak:

> (x—xf - f, 52 _ (150-178)" -2+ (160-178)° - 3+|(200-178)" -5 _ 4960
St 2+3+5 10

> (x=x) 16360
n 10

ITo mpaBuiTy CiIOKEHMSI JUCTIEPCHii 00IIas TUCTIEPCHs paBHA CyMME CpeTHEeH BHYTPUTPYIIIOBBIX 1

=1140161Cc.py6°.

82 = = 496T8IC. py6” .

=1631mIc.py6°.

Oobwan oucnepcusa paBHa: o’ =

MEKTPYIIOBOY JIUCTIEPCUH: G = G 2+ 52 = 1140 + 496 = 1636.

3amaua 4. CpexnHsist ycneBaeMOCTh CTYJCHTOB 3KOHOMHYecKoro (akynprera X =4 Oamta, Mo=4,8 Oamna,
Me=4,2 ©Oamma. VYka3aTb, CHMMETPHYHBIM WJIM AaCHMMETPHYHBIM SIBJIIIETCS pACIpeleNeHHe CTYACHTOB II0
ycneBaeMocTH. Eciiin aciMMETpHYHBIM, TO ¢ KaKOi acCHMMeTpHel (JIeBOCTOPOHHEH WM MIPaBOCTOPOHHEH).

Pemienne. B cummerpuunom pacnpenenennn X =Mo=Me. B Hameil 3amaue Takoro paBEHCTBAa HeT.

CrnenoBarenbHO, paclpelelieHne acUMMETpUIHO, a Tak kak X <Me<Mo, To pasHoctH Mexny X-Me m X-Mo
OTpHULATENIbHBIE U ACUMMETPHUS JIEBOCTOPOHHSISL.
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3agava 5. YpoxalfHOCTh caxapHOH CBEKIIBI B CENBXO3MPEIIPUATHAX 00JIACTH XapaKTepHU3YeTCs CIIETyIONIMH

nokazatemsimu: X =300 1/ra, © =120 1y/ra, Mo=240 w/ra, a ypoxkaiiHOoCTh 3epHOBBIX - X =30w/ra; G =10 1/ra,
Mo=27 w/ra. BeluuciauTh nokasareny aCHMMETPHH U YKa3aTh e oHa Oospiie. KakoBo HarpaBieHre acuMMeTpHUn?

_ x—Mo _ 300-240 30-27
c 120

ACI/IMMeTpI/Iﬂ IMpaBOCTOPOHHSAA, TaAK KaK I_IA >O, 1 OoJIbIIIE B TNEPBOM cCliydac.

Pemenue. HA1 =03

=05; I1,,

3amaua 6. LleHTpansHeii MOMeHT TpeTbero mopsimka M3 =34,56 npu O =12. Bouucauts Kod(hGUIHEHT

aCUMMETPHH M CIeJaTh BBIBOJBI; LIEHTPAIbHBIH MOMEHT yeTBepToro nopsaka M, =64,32 npu © =2 . Beluuciauts

KOX(PHUIHEHT dKCIecca U CAeNIaTh BEIBOIBL.

m, 3456
Pemrenne. A = —; =—"—=0,02 AcummeTpus MPaBOCTOPOHHSS, TaK Kak A>0 , 1 HE3HAYUTENbHASA
c

= 4,02 DOxcuecc Bbllle HOPMAIIBHOTO, TOTOMY 4TO E>3.

m, 6432
= 2—4

BeinoJsiHuTe cienyomme 3a1aHusA
4.1. ImeroTcs OKa3aTeNu pacipeelieHUs] OCHOBHBIX (P)OHIOB 11O MPOMBIIIICHHBIM TPEANPUITHIM
peruoHa:

I'pynnbl npexnpusituii mo Yucao OcHoBHbIEe oHIBI B I'pynnossie
CTOMMOCTH OCHOBHBIX (pOHI0B, npeanpuaTHi CpeHeM HA OJHO AUCIIEpCHU
MJIpA.PYO. npeanpusiTue,
MJIpA.PYO.

1,2-2,7 9 1,8 0.17

2,7-4,2 11 3,2 0.09

4,2-5,7 7 4,8 0.25

5,7-7,2 3 6,9 0.14

Onpeodenume:

CpelHee JIMHEIHOe OTKJIOHEHME, CPelHee KBaJpaTHUYECKOe OTKIOHEHHE, OOUIYI JUCHEPCUI0
OCHOBHBIX (DOHJIOB 10 COBOKYITHOCTH NPEANPUATHHA, IPUMEHSISI TPaBUiIa CIOKEHUS JUCTIEPCUI;

KO3 (UILIMEHT Bapuallui, paCCUUTAHHBIN 110 BCE COBOKYIHOCTH;

KBapTHJIN.
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4.2. bpurana pabouyux MEXaHMYECKOro Iexa, cocrosimas u3 10 denoBek, K KOHIly Mecslla uMmena
CIIEIYIOIIHE TIOKA3aTEI ! MO BHIOIHEHHIO HOPM BBIPAOOTKH:

'pynnsi paéounx 1mo creneHn IIpoieHT BHIMOJTHEHNA MJIAHA
BBINOJIHEHHS IJ1aHa, %0
Jo 100 90, 95, 85, 92
100 u Gonee 100, 102, 104, 103, 105, 104

Hcyucaume: 1) rpynmnoBbie AUCTIEPCUH; 2) MEKTPYIIIOBYIO JUCTHEPCHUIO; 3) 0OIIYI0 TUCIIEPCUIO
(110 MpaBMITY CIIOKEHUS AUCHIEPCUIT U OOBIYHBIM CIIOCOOOM).

4.3. TTo naHHBIM BBIOOPOYHOTO OOCIIeIOBaHMSI MPOU3BEACHA IPYIIUPOBKA BKIATIUKOB 110 pa3Mepy
BKiaaa B CoepOaHke ropoja:

Pazmep Bri1ana, o 40 40-60 60-80 80-100 Capimze 100

ThIC. PY0.

Huco BKIa1YMKOB 154 168 239 198 162
Onpeodenume:

1) cpemuwmii pazmep BKIAJIa;

2) cpelHee IHMHEHHOE OTKJIOHEHHE, JHUCIEPCHIO, CpEeJHee KBAIPAaTHYECKOE OTKIOHCHHUE
(ucnonb3yst cnocod MOMEHTOB) U KO3((UILIMEHT BapHUalliu BKIIAJOB;

3) KBapTHIH.
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4.4. VImeroTcsl cIeAyrolue JIaHHbIE O pachpeleeHHH pabodumx Iexa 1O YpPOBHIO MECSYHON
3apabOTHOM IJIaTHI:

3apaGoruast maara OAMOTO| n.q3 | 1315 | 1517 17-19 19-21 | Cesrme 21

padouero 3a MapT, Thic.py0.

Yucio paboumx, ye. 4 9 15 55 14 3

Onpedenume cpeliHee KBaipaTUYECKOe OTKIOHEHHE, JUCIIEPCUIO IO CII0CO0Y MOMEHTOB, KBapTHIIN,
KOX(QGHUIMEHT BapualMyd U TOKA3aTeId 3aKOHOMEPHOCTH PSIOB PacHpeAeiCHHUs: aCUMMETPHH U
skcuecca. [IokaxxuTe cxeMaTM4HO KPUBYIO ITPENIOKEHHOTr0 pacnpesenenus. Caenante BbIBOBI.
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TEMA 5. PSbl JUHAMUKU
Pemenne THNOBBIX 3agavd

3amaua 1. Ilo cnenyronM JaHHBIM BBIYUCIUTH CPETHEMECIYHBIC OCTATKH MAaTCPUAJIOB 3a IMOJIYTOIUE:
Hara 11 1/2 1/3 1/4 1/5 1/6 17
OcTaTKu Ha Ha4yaJlo MecsIa, y.n.e. 464.8 | 446.0 | 428.0 | 436.0 | 423.8 | 4214 | 410.2

Pemienue. B Hamielt 3a1a4ue JaHbl OCTATKU MaTEPHATIOB Ha ONPEICIeHHbIC MOMEHTHI B pemenu (1/1, 1/2, u 1.1.),
MIPOMEKYTKH MKy KOTOPHIMH PaBHEL. B 3TOM ciydae cpeHsist UCUUCISIETCS TI0 POpMYIIe CpeaHEH XPOHOIOTHYECKOTO
pana:

Vi ¥ OB e 4284436+ 4238+ 4214 + T2
y=2 -2 2 _432] yae.
n-—1 7-1
33)13'{3 2. Ilo CJICAYIOINM JAaHHBIM OIIPECACINTE CPCAHCC ITOTO0JIOBLE KOPOB 110 COBXO3Yy 3a I'oJ:
Hara 1.01.2014 1.07.2014 1.11.2014 1.01.2015
IToromoBbe 648 720 672 804

Pemenne. B 3amade maHO TMOTOJI0BBE KOPOB 32 OIPEAEIECHHBIM MOMEHT, AAThl, MPUYEM HHTEPBAIBl MEXIY
JaTaMy He paBHBI (0, 4 1 2 Mecsina). B Takux ciaydasx cpeqHss XpOHOJOTHMYeCKas MOMEHTHOTO psila pAaCCUUTBHIBACTCS
KakK CpenHss apu(MeTHdecKas B3BELUICHHAs, I'7Ie B KAYECTBE BECOB MPUMEHSIOTCS OTPE3KH BPEMEHH MEXIY aTaMH, K
KOTOPBIM OTHOCSITCSI TIAPHBIE CPEIHUE CMEXXHBIE 3Ha4YCHUS YpoBHA. ONpenenuM IpexJe BCEro CpelHHE CMEKHbIC
3HAYCHHS YPOBHEH.

648+ 720 _ 684: 72042- 672 — 696: 672-2+804 _738

B3Becum ux TCHECPb Ha OTPE3KEC BPECMCHU MCEKAY AaTaMU
— >y-f 684.-6+696-4+738-2
> f 6+4+2

3agaua 3. IIpomsBoactBo mpoxykuuu mo npennpustaro 3a 2011 — 2015 rr. xapakTepu3yercs CieIyrouuMe
JIAHHBIMH

= 697"

Tonnl 2011 2012 2013 2014 2015
[IpoussoacTBo
MIPOAYKITUH, 4140 4557 5030 5423 5426
TBIC.IIT.
Onpenenurs:

HavaJIbHbIM, KOHEUHBIN U CPEAHUM YPOBHU pAIa;
a0CoJIIOTHBIE PUPOCTHI 110 roaam, kK 2011 r. u cpeaHerojoBoii abCONOTHBIH TPUPOCT;
TEMII pocTa U npupocta 1o rogam u k 2011 r.;
abCoI0THOE 3HAUEHHE OJTHOTO IIPOIIEHTA IPUPOCTA;
. CPeIHEroJ0BOW TeMII pocTa U npupocta 3a nepuon 2011 — 2015 rr.
Pewenue.
1. HavanbHBI ypoBeHb (BelMWYHMHA TEepBOrO wWieHa psxa) - 4140, koneunsri - 5426. Cpemmmii ypoBeHb psina
onpeensercs mo Gpopmysie mpocToit cpeanel apuPMeTHIECKOH, Tak KaK psJl MEPHOTNISCKHMA
— 4140 + 4557 + 5030 + 5423 + 5426
Yo 5
BrluncnenHble OCHOBHBIEC ITOKA3aTeNN JAHHOTO JHHAMHYECKOTO psijia CBOJIMM B Tabiuity 8.4.
2. AOCOIIOTHBIH MPUPOCT MOKA3bIBAET, HACKOJIBKO M3MEHMIICS TEKYIIHH YPOBEHb 110 CPAaBHEHHUIO C MPEIBLAYIINM HIIH
0a3MCHBIM U ONpe/eIsieTCsl KaK Pa3HOCTh ABYX YPOBHEH
A, = 4557 — 4140 = 417 ;A,,,,, = 5426 — 4140 =1286 -
CpenHero1oBoit abCOMIOTHBIN MPUPOCT UCUUCIIAETCS TI0 popMyJIe cpeHel apudMeTHIecKoi IpOCTOi U paBeH
A_MT7+473 439343 ) oo
4
CpenHero10Boii abCOMIOTHBIHM MPUPOCT MOKHO BBIYUCIUTH M TAKUM 00pa3oM:
x 5426 — 4140

agrwbdE

— 4915,2 ThIC. IIT.

=321,5 TbIC.IT.

3. Temn pocTa noka3bIBacT, BO CKOJIBKO pa3 TEKYLIMH YPOBEHb OOJIbIIE MPEbIAYILEro Win 0a3UCHOTO, U ONPEeIsIeTCs
KaK OTHOILIEHHE ABYX YPOBHEH, BBIPAXKEHHOE B POLICHTAaX:

4557 -100 5426-100

K, =———=110,1%0; _—

K - —1311% -
4140 15/11 4140 119
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TeMn mpupocTa TOKa3bIBAE€T, Ha CKOJIBKO IPOIEHTOB YBEIMYMICS TEKYIIMH YpPOBEHb IO CPaBHEHHUIO C
TEKYIIUM WM 0a3UCHBIM H ONIPEEIsieTCs KaK Pa3HOCTh COOTBETCTBYOIIEro temmna pocta u 100%:

T, =110,1—100 =10,1%; T,es =131,1—100 = 31,1%.
A6CO.TIIOTHO€ 3nayenue 1% MpUpocTa OoNpeaACIACTCA KaK OTHOIICHUE aGCOJ’IIOTHOFO MpUpoOCTa K TEMITY IPpHUPOCTA:
£:41,4; i3245’6 UT. I
101 104

5. CpenHero1oBoi TEMI pOCTa PaCCUUTHIBACTCS 1O (hOPMYJIE CPEIHEH reOMETPHIECKOM

— [5426
K =1 -100% = 107% -
4140

CpenHero0Boi TEMIT IPUPOCTa PaBEH CPEAHET010BOMY Temiry pocta MuHyc 100%, T. e. 107% -100% = 7%

Tabauna 8.4
AGCOIOTHBIE IPUPOCTEI, Temmst pocta, % Temmsl mpupocTa, AbcomoTHOE
TBIC. INT. % 3HaueHue 1%
TI'on TBIC.IIT.
LIETTHBIE Oa3nCHBIC LIETTHBIC Oasmc- | menHeie | Oa3mc- IIPUPOCTA,
HEBIC HBIC TBIC. IIT.
2011 4140 - - - - - - -
2012 4557 417 417 110,1 110,1 10,1 10,1 41,4
2013 5030 473 890 110,4 121,5 10,4 215 45,6
2014 5423 393 1283 107,8 131,0 7,8 31,0 50,3
2015 5426 3 1286 100,06 131,1 0,06 31,1 54,2

3agaua 4. CpeiHEroI0BOI TeMIT pocTa 3apaboTHOH iaThl padounx 3aBona 3a 2011-2012 rr. cocraBun 104%,
a3a 2013-2015rr. -106%. OnpenenuTs CpeqHEr0A0BOM TEMI pocTa 3apaboTHOI TuTaTh! Ha 3aBoje 3a 2011 — 2015 rr.

Perienue. CpenHsis U3 CPEAHUX TEMIIOB POCTA 32 HECOIUHAKOBBIC MPOMEKYTKA BPEMEHHU PACCUUTHIBACTCS IO
dbopmyse cpemHell  reOMETPUYECKOW B3BEIICHHOW, MPHYEM BECAMH SIBIIIOTCA CaMU MPOMEKYTKH BpPEMCHH,
CJIeI0BATENBLHO:

K, =2"nk" =3104” 106’ =1052%

BoinosHuTe ceayrmue sajaHnust

5.1. 3a 2013 r. ciiMcouHas YUCIEHHOCTh pabOYMX HAa CTPOMTENHCTBE OOBEKTa COCTABIsIA Ha
Haydaio Mecsna, yein.: 01.01 - 400, 01.02 - 420, 01.03 - 405, 01.04 - 436, 01.05 - 450, 01.06 - 472,
01.07 - 496, 01.08 - 450, 01.09 - 412, 01.10 - 318, 01.11 - 231, 01.12 - 235, 01.01 08 - 210.
Onpeodenume: 1). BUA psina AMHAMUKH; 2). cpenHeMecsiuHble ypoBHU psiga B I u I monyromausx; 3).
W3MEHEHHE CIHCOYHON YHCIEHHOCTH pabdoyuxX Ha CTPOUTENbCTBE JaHHOro oOwvekrta BO I
IIOJIYTOJIMHU IO CPaBHEHUIO C [
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5.2. VImeroTcst creAyronue JaHHbIE O MPOU3BOJICTBE MpoAykiuuu npeanpustusmu AO 3a 2008 -
2013 rr. (B cOMOCTaBUMBIX IIEHAX, MJIH.PYO.):

Onpeodenume: 1) mokKazaTelaH, XapakTCPH3YIOIIME POCT  IPOU3BOJACTBA TMPOIYKIUH 32
yKa3aHHBIN miepuoj (1o rojgamM W K 0a3ucHoMy): a) kod3(duuueHTs pocta; 0) TEMIIBI POCTa; B)
aOCONIOTHBIE TPHUPOCTBI, T') TEMIIBI MPHUPOCTAa; 1) aOCONIOTHOE 3HAYEHHE OJHOTO IPOIECHTA
OpUpOCTa I KaXIOTo roja; 2). MpeACTaBbTe IMOJYYCHHbIC JaHHbIC B TaOauMuHON (opme; 3).
OTIPEJICNINTE CPEeTHUI a0COMIOTHBIN IPUPOCT.

AOCOMIOTHBIH Koy¢pdunuenr Temm pocra Temn nprpocra AO0coI0THOE
Ton Oo6bem NPUPOCT pocta 3Havyenue 1%
Henn. | basuc. | Henn. | basuc. | Henn. | basuc. | llenn. | basuc. MpUpoCcTa
2008 50,9
2009 | 55,3
2010 58,7
2011 62,4
2012 66,2
2013 70,3
Uroro:
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5.3. HNmerorcs crnenyromye JaHHBIE O TEMIAax pocTa o0beMa MPOAYKIUH JOOBIBAIOLICH
MIPOMBIIIJIEHHOCTH (B % K MpeablaylieMy Toy):

2004r.. 2005r.. 2006r. 2007r. 2008r. 2009r. 2010r. 2011r. 2012r. 2013r.
110 110 108 107 109 108 110 109 107 108

Onpedenume  CpeAHETOJOBBIE  TEMIIBI  pocTa oO0beMa NIPOAYKIUH  oOpadarbIBaromeit
npombinuieHHOCTH: a) 3a nepuon 2004 - 2008 rr.; 6) 3a nmepuox 2008- 2013 rr.; B) B menom 3a
nepuon ¢ 2004 mo 2013 rr.

5.4. JImkeHne IEHSKHBIX CPEICTB Ha cueTe BKiamunka B Coepbanke 3a 2013 r. xapakTepusyercs
CJICAYIOIIMMU JIaHHBIMH, THIC.pPYO.:

Ocrarok Ha 01.01 650
Brimano 16.03 100
Cnucano no nepeuncienuto 01.04 140
Breceno 20.07 200
IToctynmio no nepesoxy 01.11 350
Beimano 01.12 150

Onpeoenume: 1). cpeHnii 0CTATOK BKIIaza: a) 3a [ monyroaue; 0) 3a Il moayrozaue; 2). abCOMOTHBIH
MPUPOCT U3MEHEHUS CPEeTHEr0 OcTaTKa Bkiaja Bo Il momyroauu mo cpaBuenuto c .
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5.5. Hcnonb3ysd B3aUMOCBSI3b IIOKa3aTeled NUHAMHMKHU, OINPEAEIUTE YPOBHU Dsiia JUHAMHUKU M
HEJIOCTAIOLIUE LEMHbIC I0KA3aTeIN JUHAMUKHA:

Ilo cpaBHEHHUIO C MPEIBITYIAM TOI0M
IIpousBoacrBo TeMII abcomoTHoe
TI'on A0c.mpupocr, TEMII 3HaueHnue 1%
NpOAYKIUH pocrta o
MJIH.pYO. % npupocta % NPHUPOCTA,
MJIH.pYO.
2008 92,5
2009 4,8
2010 104,0
2011 5,8
2012
2013 7,0 1,15

5.6. I/ICHOHBBYSI B3aMMOCBSA3b ITOKa3aTeleit JUHAMHKH, OIPEACIUTEC YPOBHH pAaa AWHAMHUKU U
HEAOCTAOIIUC 0a3uCHBIC TOKa3aTeIn JUHAMHKU

ITo cpaBHeHM1I0 ¢ 0a3UCHBIM r0JI0M

r ITpousBoacTBoO AOCOJTIOTHBIN

ox TeMII POCTa TeMI

4acoB NMPUPOCT % npupocra, %
MJIH.pYO. ’

2005 55,1 100,0
2006 2,8
2007 110,3
2008 14,9
2009 17,1
2010 121,1
2011 13,5
2012 254
2013 14,0
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TEMA 6: BBIBOPOUHOE HABJIIOJEHUE

Pemrenue TMIOBBIX 32124
3agauya 1. MeronoM ciydaifHOH TOBTOPHOH BBIOOPKH OBLIO B3ATO IS MpoBepkH Ha Bec 200 miT.
netaneii. B pesynpTare OBIT ycTaHOBIEH cpenHuil Bec aetanw - 30 T mpH CpeaHEKBAIPATHYECKOM
otrkiioHeHHH paBHOM 4 1. C BepositHOCTBRIO 0,954 TpebyeTcst ompenenuTs mpenei, B KOTOPOM HaXOIUTCS
CpeAHUH Bec AeTalli B TeHEPaIbHON COBOKYITHOCTH.
Pemenue: IlpenensHas ommbka cpeHel mpu cOOCTBEHHO-CITy4aifHOM 0TOOpe (TOBTOPHAsI BEIOOPKA)

orpeaenuTcs mo popmye
2
A, =t
n

Hawm usBectHO, 4t 1=2 (T.K. P=0.954); o’ =4%*=16; n=200, Toraa

A =2]20 1056
200

CnenoBatenbHO, ¢ BeposTHOCTBIO 0,954 MOXKHO YTBEpXKAaTb, YTO CPEeJHHI Bec AeTald B TeHepajbHOU
COBOKYITHOCTH OyJIeT HaXOAUTHCS B IIPEIenax
30—-0,56 < x<30+0,56, 29,44 < x <30,56.

3apauya 2. Bpul NpoBeleH yYE€T TOPOACKOTO HaceleHus Tropoja A METOJAOM CIydaiHOTO
OecroBTOpHOTO 0TOOpa. M3 00melt uncnenHoctn Hacenenus 500 Teic. yemoBek Obu10 0TOOpano 500 TeIC. U
ycTaHoBJeHO, 4To 15% wumeror Bo3pact ctapme 60 ner. C BepositHocThio 0,683 ompenenuTs mpeneln, B
KOTOPOM HaXOJHUTCS AOJS KuTeNe ropoaa A B Bo3pacte crapiie 60 JeT.

Pemenne: IlpenenpHas ommOKka J0M TpU  COOCTBEHHO-CIy4YaliHOM OECHOBTOPHOM OTOOpe

ONpECACINUTCA KaK
A, 5{\/@(1_—(0)@_1) _
n N

3mecs ® =0.15; 1-0 =0,85 - (l —0,15); n=50; N=500; t=1 (P=0.683), Torgma moiCTaBiiis 3TH HAHHLIE B

hopMyiry mmoryaum:
A =1 0,15(1-0,15) 1250 _ 008
500

50

CrnenoBatenbHO, ¢ BeposATHOCThIO 0,683 MOXHO yTBEp)KIaTh, UTO JOJS >kUTedel crapmie 60 jeT
HaXOIMTCS B TIpeJesax:
0,15-0,048<P<0,15+0,048; mm 10,2%<P<19,8%.
3anaua 3. [Ipoenena 10%-Has TUnuveckas BBIOOPKa MPOMOPIHMOHAIBHA YUCIEHHOCTH OTOOPaHHBIX

TPYIII .
['pynnmpoBka pabounx pa3HbIX Mpodeccuii Mo CTeneH: BhINOJIHEHUSIHOPM BBIPAOOTKH

I'pymmer pabounx Uwuco paboumx Cpenuee BHITIOTHEHUE HOPM, %o G.

I

Toxkapu 40 98 2
Crnecapu 60 108 3
Dpe3epoBIIUKH 50 104 5

Tpebyercst ¢ BeposTHOCTHIO 0,954 ompenenuTs Mpeneibl, B KOTOPBIX HAXOAUTCS CPEIHUN MPOIICHT
BEITIOJTHEHHS HOPM pa0OYMMH 3aBOjia B I1eloM. Bribopka OecrioBTopHas.
Pemenue: Berarcnum o0muii cpeiHUN TPOIICHT BIMOJIHEHUS HOPM BBIPAOOTKH:

> % f,  98.40+108-60+104-50
> f 40+ 60+ 50

Hanee onpenenum CpeiHIO0 U3 TPYIIIOBBIX AUCIIEPCUI

X = =104% .
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G—z_ZG? fi _4-40+9-60+25-50 160+540+1250 __,
>, 40 + 60 + 50 150 o

Paccunuraem npeacCJIbHYTO OIHI/I6Ky BLIpa6OTKPI JJI TUITAYECKOI'O 0T60pa

A, =t /62(1— 1) _ 2\/13 0 [1— 150 j — 1018 - (N=1500, 1.x. BEIOOpKa 10%-Has).
n N 150 1500

Takum o6pa3om, ¢ BeposSTHOCTHIO 0,954 MOXHO yTBEp)KIaTh, YTO CPETHHUI MPOIEHT BBHITOIHEHUS
HOpM pabOYMMH 3aBOJIa B LIEIOM HAXOJUTCS B MpeJiesiax

X=XtA, wmm x =104% + 018
T.€. oH He MeHbIie 103,82% u ne 6oasmie 104,18%.
3anaua 4. JIns onpeneneHus cpenHeil ypokalHOCTH caxapHOU CBEKIbI B o0nactu nmpoBeaeHa 20%-
Hasi cepuifHas OeCNOBTOpHAs BHIOOpKA, B KOTOPYIO BOWDLIO 5 paiioHOB w3 25. CpenmHss ypoxKaltHOCTH 1O
KaXIOMy OTOOpaHHOMY paiioHy coctaBmina: 250, 260, 275, 280, 300 w/ra. OnpenaenuTs ¢ BEPOSATHOCTHIO
0,954 npenensl, B KOTOPBIX OYAET HAXOAUTHCS CPEIHSS YPOXKAMHOCTh CaXapHOU CBEKJIBI IO 00JIacTH.

Pemene. Haiinem o0miyro cpesHior0
250-800 + 260-1000 + - - - -

X = — 280 Iy/ra.
800+100+----
OnpeenuM MeXKCEPUIHYIO TUCTIEPCHIO 10 hopMyIie
52 - 2% - X)" - f, _ (250 —280)” -800 + (260 — 280) +1000 + -+ _ .. yra,
Zfi 800 + 1000 +1200 + ----

Paccuuraem npenensHyto oMOKY BEIOOPKH MPH CEPUIHOM OECITOBTOPHOM O0TOOpE

g 5
CrnenoBaTenbHO, ¢ BeposATHOCTHIO 0,954 MOXXKHO yTBEp»KAaTh, UTO CPENHAA yPOKAaHHOCTh caxapHOM
CBEKJIbI B 001acTH Oy/IeT HaXOAUThCS B mpeenax ot 272,66 1o 287,34 w/ra.
3agaua S. llpeamomaraercs, uro maptus geraneit comepxkur 8 % Opaka. OnpenenuTs
HEOOXOIUMBII 00beM BBIOOPKH, 4TOOBI ¢ BepOSTHOCTHIO 0,954 MOXXHO OBUIO yCTAaHOBUTH JONIO Opaka
C MOrpemHocThio He Oojiee 2% . Mccnenyemas maptus coxepxkut 5000 neraneii.
Pemenwue. Ilo ycioButo 3amaun t=2 , monst OpakoBaHHBIX netanei o =0,08,

A, =2 337 1—£j:i7,34u/ra.
25

1- ® =0,92. IpenenpHas omuOKa g0 1o ycnosuoo paaa A =0,02, a N=5000. [ToncraBisieM 3TH JaHHbIC B
(dhopMyITy 1 IOITyduM
n— 2?.0,08-0,92-5000 _ 1472
0,022 -5000+ 2% -0,08-092 2,2944
Yto0b! ¢ BeposITHOCTBIO 0,954 MOXKHO OBUIO YTBEPKIaTh, YTO MpeACbHAs OIIMOKA J0IH Opaka He
npeBbicuT 2% , Heooxoaumo u3 5000 netaneii oro6path 642.
3anayva 6. Uto npousoiineT ¢ npenenbHON OMMOKONH BEIOOPKH, €CITH:
a) TUCTiepCcusl yMEHBIINUTCS B 4 pasa;
0) YMCIIEHHOCTH BEIOOPKH YBEIUUYHUTH B 9 pas;
B) BEPOSATHOCTH Mcuncienus usmenures ¢ 0,683 no 0,997.

=642"

“ 2
Pewenne. M3 Gopmyiiel 11 pacyeTa npeaenbHOM OMIMOKH BBIOOPKU A —t [

n
BUJIHO, YTO OHA:

a) MpsAMO NPONOPLUUOHAIBHA KOPHIO KBaApaTHOMY M3 aucnepcud. CrenoBaTeslbHO, €ClId JUCIEPCHst
YMEHBIIUTCS B 4 pa3a, TO MpeaeNbHas OIUOKa YMEHBIIUTCS B 2 pasa;

0) oOpaTHO TPOMOPIMOHATIFHA KOPHIO KBaJpaTHOMY W3 YHUCICHHOCTH BBIOOpKH. CIe/oBaTellbHO, €CIH
00beM BBIOOPKH yBETHUYHUTCSA B 9 pa3, TO npeaenbHast OlnOKa yMEHBIINTCS B 3 pasa;

B) MPSIMO NPONIOPLIMOHAIbHA BEPOSTHOCTH UCYHCIIEHHS, T.€. ipH yBeimdenun P ¢ 0,683 (t=1) mo 0,997 (t=3)
omnOKa YBEIMYUTCS B 3 paza.
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BoinosHuTe ciexyromme 3a1aHUus
6.1. s onpeneneHust Opaka B MPOU3BOJICTBE B MOPSAAKE CIydaiHOW BBIOOPKHU B3aTO 400 M3menuii.
B pesynbTare nccienoBaHusl yCTaHOBIICHA Cpe/iHee KOJIMYECTBO OPaKOBAHHBIX M3/IENUil B BEIOOPKE
16% mnpu cpeanem kBaapatuueckoMm oTkioHeHUU 4%. C BepostHOCTBbIO 0.997 onpedenume
MIpeiesbl, B KOTOPBIX HAXOUTCS CPEIHSS YHCII0 OPaKOBAHHBIX U3/ICTHUI.

6.2. Hay4yHo-uccrneqoBaTeaIbCKUM WHCTUTYTOM JIJISl U3YYEHUS OOIECTBEHHOTO MHEHHSI HACETICHHS
00JacTi O TMPOBEICHUU OMPEICIICHHBIX MEPOIPHUSATHI B IMOPSJIKE CIyIalHOTO OECIIOBTOPHOTO
orbopa Obuto ompomeHo 600 uemoBek. M3 uwmcna omnpomeHHbIX 360 YenoBeK 0a00pHIH
Meponpustusi. C BepositHOCTBIO 0.997 onpedenume mpenensl, B KOTOPbIX HAXOAMUTCS JOJS JIMII,
0JI0OPUBIINX MEPOIPHUSITHS.

6.3. [lns ycTaHOBJICHUS JAbHOCTH Mpo0era MalluH Ha TPeX aBT00a3ax METOJIOM MEXaHWYECKOTO
otbopa 0b110 0TOOpano 300 myreBok. M3 Hux Ha aBTobasze 1 - 150, 2 - 60, 3 - 90. B pe3ymbrare
00CIIe/IOBaHUS YCTAHOBJICHO, YTO YJEIbHBIH BEC MAIllMH C JAJIbHOCTHIO mpobera cBbime 100 kM.
cocraBisieT Ha aBTo0aze 1 — 30%, 2 — 15%, 3 — 25%. C BepostHOCThIO 0,954 onpedenume nipenensl,
B KOTOPBIX HAaXOJWTCS JOJS MAIlMH C JaJbHOCTHIO MpobOera, mpepbimiatonieir 100 kM. 1o Tpem
aBTO0a3aM.
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6.4. Jlns yCTaHOBJICHUSI CPEIHErO CpOKa CIyXObI JleTaneil, U3 COBOKYIHOCTH, BKIrovatoniei 1000
IIT. KacCeT C JCTAISIMH, METOJIOM MEXaHW4ecKoro otoopa mposepero 10 mT. kaccer. Pe3ynbrars
MPOBEPKH TOKA3aldH, YTO CPEIHHMHA CPOK CIyXObl aeTasieii B OTOOpaHHBIX KacceTax COCTaBHII
(mecsmeB): 7, 8.2, 8.6, 7.8, 8, 5.8, 8.8, 7.2, 6.1, 6. Cpenuuii cpok ciykObI geTanield B BEIOOpke — 7,6
Mmecsna. C BepoatHocTbio 0.997 onpedenume mpenensl, B KOTOPbIX HAXOIUTCS CPEIHUN CpPOK
ciry OBl 1eTanieil BO Bceil COBOKYITHOCTH.

6.5. U3 maptum cemsiH, pa3OuThIX Ha 40 paBHBIX IO BEIHUYMHE CEPHIA, METOJOM CIy4aiHOTO
6ecroBTOpHOro0 0TOOpa OBLIO MPOBEpeHO 8 cepuil Ha BCXOXKeCTb. B pesynbrate oOcCieaoBaHUS
YCTaHOBJICHO, YTO JIOJIsI B3OILIEAIINX CeMsH cocTaBisieT 75%. Mexcepuitnas nqucnepcust pasaa 900.
C BepositHOCTBIO 0,683 onpedenume npenensl, B KOTOPBIX HaXOJIUTCS JIOJS BCXOXKECTH CEMSH BO
BCEU MMapTUH.
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TEMA 7: CTATUCTHYECKOE N3YYEHUE B3ANMOCBSI3U COLIUAJIBHO-9KOHOMHUYECKHAX
SIBJEHUI

Pemienue THNOBBIX 32724

3agaua 1. [lo maHHBEIM O Mecs9HOHM 3apaboTHO# Twrate 10 paGoumx Tpex pasHBIX Mpodecchit

o 2
(Tokapb, ciecapb U Ky3HEL) BBIYMCIIEHBI: 0OIlas AuUcCIepcust 3apaboTHOM miaThl ©,=1636 u cpeqHss us3

BHYTPUTPYIIIIOBBIX TACTIEPCHI 62 =1140. BBIYHCIHTE KOPPEIAIHOHHOE OTHOMICHHE.
Pemenne. Koppensannornoe oTHOIIIEHHE BEIYUCIAETCS IO (hopMyIie
. _8°
n =—-
Go
CrnenoBaresibHO, CHa4ajIa HEOOXOIUMO HAWTH MEKTPYIIIOBYIO TUCTIEPCHIO
3% =62 —c? =1636 —1140 = 496 .
[ToxcraBiss 5T0 3HaYEHNE B BHIMICITPUBEIEHHYIO (hOPMYITy, TIOTyIUM:
? = 496 =0,303-
1636
3agaya 2. BeplunmcieHo — crnenyromiee  ypaBHEHHE — MHOXKECTBEHHOM — PErpeccud Mo
CENIbCKOXO3SIMCTBEHHBIM ~ MPENNPHUATAAM  OONACTH, XapaKTepHu3yIollee CBI3b MEXAYy pa3MepaMu
MOPENpHUITHS 10 MOCEBHOM IUIOIIAAM X Ta, YHCIY KOPOB Z IIT., OXOJaMH MPEINpUsiTHA Yy MIH. pyo.:
y=290+3,12x+0,65z. TpeOyeTcst mpoaHaIM3UPOBATh MapaMETPhl yPaBHEHUsI PETPECCHH.
Pemenne. YBennueHne MOCEBHOHN IUIOMIAAN HAa ONWH T€KTAp NMPHUBOANUT K TMOBBIIICHHUIO TOXOJIOB B
cpenHeM Ha 3,12 MuiH py0.; yBeJIMUEHHUE YKCIa KOPOB HA | TOJIOBY NMPUBOJIUT K IOBBIMICHHIO J0XOJ0B Ha

0,65 muH pyo.
3agaya 3. mo maHHBIM 3aaund Ne2 TMONydeHBI CIEMYIONIne MapHble KOA(POHUIMEHTH KOPPEISIIuU
r,, =0835; r, =0,724; r,, =0,900.
Brerancnuts k03¢ GUIMEHT MHOKECTBEHHON KOPPEIISAIIUH U JeTepPMUHAIIHH.
Peuienue.
2 2
R Ny Ty =21y Ty Ty,
yxz 1—r 2 )
Xz
2 2 R R R
R — 0835° + 0,724 2-0835-0,724-0,90 — 0843
v 1-09°

Takum 006pazom, MeXIy JOXO0IaMH, TOCEBHOM IJIOMIAILI0 U YUCIOM KOPOB CYIIECTBYET TeCHAs
cBs13b. KoapuimieHT nerepMuHaIiu B HaIlleM CIydae paBeH

D =R}, -100% = 084" -100="70%.

Oto 3HauMT, uTo 70% BCEHl BapHalUM IEHEKHBIX NOXOAOB HPEANPHATHI OOBSCHAETCS IEHCTBHEM
paccMaTpuBaeMbIX (pakTOpOB.

3anaua 4. [lo gannbiM 3a1aun Ne3 BeruuciauTe K03((UIMEHT KOPPETSUHA MEXAY Y U X U caenaiire
BBIBO/IBL.

Pemenne. YacTHblii k03D UIMEHT KOppensnuu  XapaKTEepuU3yeT TECHOTY CBSI3U  MEXIY
pe3yAbTaTUBHBIM MTPU3HAKOM U OAHUM M3 (DaKTOPHBIX IPH MOCTOSIHHBIX 3HAYEHUAX MPOUUX (aKTOPOB, T. €.

o=, T

Xy zy Xz
Ja-ri)ya-r2)’

rae rxy , - mapHble K03 rummenTs! Koppensanuu. [loacramss B popMyiry ux 3HAUEHUS, TTOTYIHM:

Vey(z) =
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0835-0,724-09
J(1-0,7247 )(1-09?)

CrenoBarenbHO, CBSI3b MEXIY JEHEKHBIMH J0XOJAMH U TOCEBHOHM IMJIOMIAABI0 MPH HCKIIOUCHHUN
BIIMSHUSA IPYTUX (PaKTOPOB 3aMETHAsL.

OTOT e pe3ylbTaT MOXHO TOJIYYHTh, HCIONB3yd o0miyto dopmyrny koddduunmeHta yacTHOM
KOppemsun

=0596.

Vey(z) =

Nay(z) =

HOI[CTaBJ'IHH HUMCIOIHNECA 3HAUYCHUS, TTOTTYUUM:
08437 —0,7247
) 1-0,724°

=0596.

3agaua 5. [1o 10 npeanpusTHsIM UMEIOTCS CIICAYIONIUE TJaHHBIC, MITH PYO.

Beinyck npoaykiuu 25 5,0 6,0 3,0 2,0 1,5 1,0 | 4,0
®DoHJ 3apabOTHOM MIATHI 0,6 0,9 15 08 [(025]0311(0,11 ]| 1,05

Onpenenure KOIPPUIUEHT KOPPEISIUU 3HAKOB M CACTANWTE BEIBOJBI O TECHOTE CBS3H.

8,0
2,0

10,0
2,5

Pemenue. Jlns BbluncieHus KO3(QQULIUEHTAa KOPPENALMH 3HAKOB COCTAaBUM BCIIOMOTATEJIBHYIO
TAONMUIYy, W3 KOTOPOH MOIyYUM HYHCIIO COBIAJEHUI 3HAKOB OT cpenHedl. B Hamem cimydae oHO paBHO 8,
YICIIO HECOBMAIEHUI 3HAKOB OTKJIOHEHHIA OT CpeTHel — 2.

Ne /i Brinyck npoaykuuu ®DoHp 3/T1 3HAKM OTKJIOHEHHUsI OT CpeTHEN
(x-x) vy-y)
1 1,0 0,11 --- ---
2 1,5 0,31 --- ---
3 2,0 0,25 - -
4 2,5 0,6 --- ---
5 3,0 0,8 --- ---
6 4,0 1,05 +
7 5,0 0,9 + ---
8 6,0 1,5 + +
9 8,0 2,0 + +
10 10,0 2,5 + +
Hroro 43,0 10,0
Cpennsist 4,3 1,0

[oncraensst 5T 3HaUeHUs B HopMyiTy KOIDGUIIMEHTA KOPPEISIINH, TOTYIHM:

_U-Vv _8-2

S U+V 8+2

=06

CBs13p MEXy BBIITYCKOM MPOIYKITUH U (POHIOM 3apaOO0THOM IUIATHI MIpsiMast U 3aMeTHasl.

3anaua 6. [1o 10 npeanpusITUsIM UMEIOTCS CIICTYIOITNE TaHHEIE:

Cpeanecrucounas 800 | 950 | 1100 | 1400 | 1750 | 520 | 1000 | 400 | 2300 | 2000
YUCJICHHOCTH
Brinyck npoaykuuu 50 4,2 6,5 8,0 10,0 1.8 6,0 2,0 9,5 11,0

Pemenne. KoadduimeHT Koppensiuy paHroB BBIYHCISETCS O paHTaM (ITOPSIKOBBIM HOMEpaMm),
KOTOpBIE TPHCBAaWBAIOTCS BCEM EAMHUIIAM COBOKYITHOCTH, PACHOJOXEHHBIM B TIOPSIAKE BO3pPACTaHHA

IMpu3HaKa. I[J'ISI €TI0 BBIYUCIICHUA COCTaBUM BCIIOMOTATCIIbHYHO Ta6n1/1uy .
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Nen/m Brimyck HUuCneHHOCTh Panru Paznocth KBagpar
HPOIYKITHH pabOTHHKOB panros d pa3HOCTH
x y o x noy panros d
1 5,0 800 4 3 1 1
2 4,2 950 3 4 -1 1
3 6,5 1100 6 6 0 0
4 8,0 1400 7 7 0 0
5 10,0 1750 9 8 1 1
6 1,8 520 1 2 -1 1
7 6,0 1000 5 5 0 0
8 2,0 400 2 1 1 1
9 9,5 2300 8 10 -2 4
10 11,0 2000 10 9 1 1
Htoro 10
[MoacraBmnsist COOTBETCTBYIONIME AaHHBIE B (hOPMYITy KO3 PHUIUEHTA, TTOTYyIUM:
2
po1 0247 610 4,
n-(n°—-1) 10-(100-1)

TO €CTb CBA3b MCIKAY BBIIIYCKOM IMPOAYKIHUHU H CpeI[HGCHI/ICO‘IHOI\/'I YHUCJICHHOCTBIO pa6OTHI/IKOB BEChbMa
TCCHasl.

3agaya 7. [lo naHHBIM TaONUIIBI BEIYUCIUTH KOAPQPHUIIMEHT aCCOIUAITHH.
Tabnuia 3aBUCUMOCTD BBITIOJHEHMSI IJIaHA PA00YMMU OT HAJTUYHS CICIIUAILHON TOTOTOBKU

[Tpouuny cnennoaroToBKy He npouum cnennoaroToBky Hroro
BeInonHuy mian 70 (a) 20 (8) 90 (a+s)
He BBIIOIHMIN TUTAH 2 (c) 8 (d) 10 (c+d)
Bcero 72 (a+c) 28 (6+d) 100

Pemenne. KoadduipieHT accouuanuy MCIONIb3YETCS JJI YCTAHOBJICHUS CTEIIEHH TECHOTHI CBSI3U
MEXIy JABYMs KAaueCTBEHHBIMU AaJIbTEPHATUBHBIMU MPU3HAKAMH, COCTOSIIMMU M3 [JBYX TIpynn, u
OTIpeIeTIsieTCs M0 cienyromen hopmye

Ao ad —bc
J@+b)(c+d)(a+c)(b+d)

[ToxcTaBUM COOTBETCTBYIOIINE JAHHBIE U3 Tabd. 7.5 B hopMyIry U MOTyduM:

A 70-8-20-2 039,

~v90-10-72 -28
Kak BujiHO, MEX/Ty BHITIOJTHEHUEM TUTaHA W HAJTMYUEM CIIEIUALHON ITOATOTOBKH CYIIECTBYET
npsMasi 1 3aMETHAs CBSI3b.
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BoinosHuTe ciexyromme 3a1aHUus

7.1. I3BecTHBI 00BbEMBI PEATM30BAHHON MPOAYKIIMH U OanmancoBas npuObLTs 1o 10 mpeanpusTusm:

O0beM peain30BaHHOI banancoBasi npuobLIb,
Ne npennpusaTus
NPOAYKIMH, MJIH.PYO. MJIH.PYO.
1 620,0 39,9
2 617,9 20,7
3 592,4 9,6
4 576,3 16,1
5 575,6 9,7
6 563,4 46,7
7 561,7 42,5
8 555,5 45,6
9 542,9 33,7
10 523,7 9,3

Onpedenume BUJ KOPPEIALUOHHON 3aBUCUMOCTH, IOCTPOITE ypaBHEHUE PErPECCUU, PACCUMTANTE
napaMeTpbl ypaBHEHHUs], BBIYMCIUTE TECHOTY CBS3H.

7.2. Tlo nanaeM 3amaum 3.1. (Tema: CBojaKa W TPYIIIUPOBKA) nocmpotime 3aBUCUMOCTb MEXTY
CYMMOU aKTHUBOB M BEIIMYMHON 0alaHCOBOM MPHUOBLIN, paccUuTaiiTe KOAPPUIIUEHT KOPPETIIIUU 1
OTIpEe/IENTUTE TECHOTY CBSI3H.
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TEMA 8: DKOHOMHWYECKHUE WHJIEKCHI

Pemienue THIIOBBIX 32724

3aganme 1.
Wmerotcst ycioBHbIE AaHHbIE 00 W3MEHEHHU KOJIMYECTBA U LIEH NPOJaHHBIX (PMPMaMHU TOBApOB B OJHOM M3 PETHMOHOB
P® B | u Il kBapranax uccnemyemoro roja.

Jlunamuxa Konuvecmsa u yeH npooarHHo2o upmamu mosapa 8 00Hom u3 peauotos P® ¢ | u |l keapmanax uccredyemozo

200a
KonuyectBo mpoayKiuu, exn. Lena, ThIC. pYO.
Toap
| kBapTan Il xBapran | xBapTan Il xBapTan
1 69 75 290 330
2 73 74 300 340
3 20 25 310 345
4 9 12 311 345
5 8 10 312 345
6 19 9 320 350
7 8 10 325 355
Tpebyercs
1 PaccunTarh cBOJHBIE HHAEKCH 00BbEMa MIPOJaXK U CBOHBIC HHAEKCH! (PU3NIECKOT0 00beMa
Penrenne.

s pacdera CBOTHBIX WHACKCOB Ha 0a3e MCXOMHOW TaOJHIBI MOCTPOWM BCIIOMOTATENBHYIO TAaONHUIy IS pacdera
CBOJHBIX HHAECKCOB
BcenomoraresbHasi TaGJ1unA U151 pacyeTa CBOJHBLIX HHIEKCOB

KonmyecTtBo mpomykimy, €. LeHa, TIC. pyO. O6beM mpoaax, MITH pyo.
1o rieHam | o rieHam |l
KBapTalia v KBapTala u
Tosap | | xBapran Il xBapran | xBapran | Il keapran | | xBapran | Il kBapTan KOJIMYECTBY KOJINYECTBY
0 1 0 1 040 14t npoaykuuu |1 npoayKuuH |
9 di P Pi Pid; Pid; KBapTana KBapTana
0,1 1.0
Pid; Piq;
1 69 75 290 330 20,010 24,750 21,750 22,770
2 73 74 300 340 21,900 25,160 22,200 24,820
3 20 25 310 345 6,200 8,625 7,750 6,900
4 12 311 345 2,799 4,140 3,732 3,105
5 8 10 312 345 2,496 3,450 3,120 2,760
6 19 9 320 350 6,080 3,150 2,880 6,650
7 8 10 325 355 2,600 3,550 3,250 2,840
UTOIro 206 215 - - 62,085 72,825 64,682 69,845
1. PaccunraeM cBO/IHbIE MHJEKCHI B arperaTHoi popme:
a) CBOJIHBIN MH/IEKC 00beMa IPOAAK:
K
1.1
2. Pid;
= 72,825
|y == = =11730, wm 117,30%

Pq

k 62,085
>, pia;

j=1

CBoaHBIH WHAEKC O0beMa MPOJaX IMOKasbiBaeT, 4To 00beM mpoxax Bo Il xBaprane mo cpasHenuto c¢ |
KBapTaioM Bo3poc B 1,1732 paza.
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OTHOCHUTENBHBIH U a0COIIOTHBIM MPUPOCTH 00BEMA MPOJAX COCTaBHIM cooTBeTcTBeHHO 17,30% (117,30% -
100%) u 10,740 mua py6. (72,825 - 62,085);
0) cBOAHBIN MHAEKC (PU3UIECKOTO 00BeMa:

K
1,0
B ;q' P 64,682

a Zquo . 62,085

iIFj

=1,0418, wm 104,18%

=1
CBonHBIN MHACKC (U3HIEcKOro oObeMa MoKa3bIBaeT, YTo 00beM mpoaax Bo |l kBaprane mo cpaBHeHuto ¢ |
KBapTajioM Bo3poc B 1,0418 pa3a u3-3a yBenM4yeHUs KOJIMYECTBA IPOAAHHOIO TOBapa.

OTHOCHTENBHBIN 1 a0COMFOTHBII MPUPOCTHI 00beMa MPOJIXK B Pe3ybTaTe YBEIHUYCHHS KOJINYECTBA MPOIABAEMOr0
TOBapa COCTaBHIIA COOTBETCTBEHHO 4,18 % (104,18 % - 100 %) u 2,597 mum pyo6. (64,682 - 62,085);

BoinoJiHuTe clieqyiomme 3aJaHUsA

8.1. Mmerorcsi credyronye JaHHbIE O [IEHAX HAa OIPEACIICHHYI MNPOIYKIHMI0O U 00beMax ero
npousBojctea B PO Bo Il kBaprane 2013 r.:

Mecsan Ilena 3a 1 1, TBIC. PYO. IIpou3Beneno, MJIH.T.
Arnpenb 120 23,2

Maii 121 20,2

Uronb 116 18,7

[Ipu ycnoBuu 100%-Ho# peannzanuy JaHHOW MPOAYKLUHU B KaXJA0M MECSIE onpeoenume LETHbIE
1 0a3uCHBbIC MHIVBHyalbHbIC HHACKCH LIeH, (pru3ndeckoro oobemMa peaan3auui 1 ToBapooOopoTa.
[IpoBepbTe B3aMMOCBS3b EMHBIX U 0a3UCHBIX HHACKCOB.
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8.2. MeroTes cienyromnye JaHHbIe 0 pean3anui PPyKTOB HA TOPOJCKOM PBHIHKE:

® Centsiopnb OKTA0pD
PYITEL Ilena 3a 1 kr, pyo. IIpoaano, 1. Ilena 3a 1 kr, pyo. IIponaano, 1.
Bunorpan 180 26,3 190 241
S1610KM 150 8,8 150 9,2
Amnanac 220 14,5 240 12,3

Paccuumaiime cBoHBIE MHIEKCHI LIEH, (pU3Mueckoro odbeMa peaju3allid U TOBapooOOpoTa, a
TaKXKe BEJIMYMHY I1Iepepacxoia IMOKymnarTenel oT pocTa IieH.
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8.3. NmeroTes cremyroniye JaHHbIe 0 ce0eCTOMMOCTH M 00beMax MPOU3BOJCTBA MPOMBIILICHHOTO

NPEANPUATHUS:
2012 2013
CebecToumocTh
CebecTouMoOCTH
HN3pesnne eIMHULIbI IIpou3sBenexo, IIpousBeneno, ThIC.
€IMHUIIBI MPOAYKI[HM,
NPOAYKIIUH, ThIC. IIT. ThIC. pYO IIT.
TBIC. PYO. i
A 220 63,4 247 52,7
b 183 41,0 215 38,8
B 67 89,2 70 91,0

Onpeodenume: a) WHAVNBUAYAIbHBIH W CBOJHBIA WHICKCHI ce0ECTOMMOCTH, 0) CBOJHBIA HHICKC
¢dusnveckoro odObemMa TPOAYKIUH, B) CBOIHBI HHAEKC 3aTpaT Ha MPOHM3BOACTBO. I[lokaxkure
B3aMMOCBSI3b CBOJIHBIX UH/ICKCOB.

8.4. U3BecTHBI CJICAYIOMIUC TAHHBIC 11O MIPOU3BOJACTBY NPOAYKIIUN AuB3a JBa rojaa:

Bua npoxykuum

IIpoussenexHo, ToIC.
INT

Cpennecnuco4Hoe YU CJI0 padoumx,

qeJl.

OnroBas neHa
2012 r., TBIC. PY0

2012 2013 2012 2013
A 28,5 29,3 56 61 85
B 34,2 33,9 53 55 64

Onpedenume: a) UHACKC HU3NIECKOTO 00beMa MPOAYKIIMH; O) MHICKC IPOU3BOJAUTEILHOCTH TPY/A;
B) MHJIEKC 3aTpar Tpy/a.
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