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OBIIUE ITOJIOKEHUA

N3yuenue yueOHOM nuctuminHbl « OCHOBBI IPOEKTHON JESTEIHHOCTI
BKJIFOYAET:

1. paGoty HaJ yueOHBIMHU IOCOOUSAMU;

2. BBINIOJHEHHE KOHTPOJIBHOU PabOTHI;

3. TOCeIeHHUE IEKINUN, TPAKTHIECKUX 3aHATHI 1 KOHCYJIbTAIlMi 0 U3ydaeMOoi

JTUCLUIUINHE.

ITo ocHOBHBIM HanboJsee BaKHBIM pa3/iesiaM Kypca CTyJI€HTaM YHUTAIOTCS JIEKIUH.

[locne u3yueHus o4epeIHON TEMbI JUCHUIUIMHBI CTYAEHT JI0JKEH YMETh OTBETUTh
Ha BOIPOCHI JI1 CAMOKOHTPOJIS.

KontponsHnas pabora Bkmrouaer B ceOs 1Ba 3amaHus. BapuaHT 3amaHus
omnpenesieTcss Mo mocieaHe uudpe 3auyeTHOM KHMXKKUA cTyaeHTa, rime 0 — sto 10
BapHUaHT.

KoHTtponbHyto paboty pexkoMeHayercss oQopMisiTh Ha juctax ¢opmara A4 c
NOMOIIEI0 TekcToBoro peaaktopa Word. Pasmep mpudra Times New Roman — 14 mr,
OJIMHAPHBIN  MEXIYyCTPOUHBIA WHTepBalI. Ha TuTynpHOM JHUCTE 00s3aTENBbHO
yKa3biBaeTcsl (pamuiivs, UMsi, OTYECTBO CTYAEHTA, Ha3BaHUE CIELHUATBHOCTH, HOMEP
y4eOHOU TPYNIbl U HOMEP 3a4€THON KHIKKH.

B koHI1e paboThl yKa3bIBAETCSI CIMCOK UCIOIb3YEMOM JIUTEPATYPHI.

B Hauaze kaxaoro 3aJaHus CleyeT MPUBECTU €ro MOTHYIO (OPMYIHPOBKY.

BoimonHenHass ~ KOHTpoJbHas ~ paboTa  MPEeABABISETCS  HA  PELCH3UIO
npenojasarento. Pabora, HenmpaBuiIbHO 0QOpPMIIEHHAS WU BBITIOJIHEHHAS HE AJI1 CBOETO

BAPUAHTA, K PELCH3UN HE TPUHUMAECTCS.



3ananne 1. Opranu3anMoHHbIE CTPYKTYPbI IPOEKTHOIO YIIPABJICHUS

Leab padoThl: H3yyeHHe METOAOJIOTUN POEKTHOTO YIPABICHUS U CHEIU(PUIECKUX
CTPYKTYp OPraHU3AallMOHHOTO YIPABJICHUS Peaau3aluen MpoeKTOB.

3aganme: OnucaTe JEHCTBYIOIIME OPraHU3ALMOHHBIE CTPYKTYpPhl IPOEKTHOIO
ynpasienus. IlpenctaButh BuAbl W JaTh XapaKTEPUCTUKH OpPraHU3alMOHHBIX
CTPYKTYp HCIOJIb3yEMbIX MpPHU peaM3alii NPOEKTOB (yKa3aThb MPEUMYILECTBA U
HEJOCTaTKU, OTpa3uTh NOPSAOK HX (GOpMUPOBaHMs, a Takke cdepy Hux

PAKTHYECKOTO IPHUMEHEHU).

3ananue 2. BpemeHHble psiibl (AAAMTUBHASI MOJIEJIb)
eab padoTbl: U3YyYCHHME  BO3MOXKHOCTH  MCIIOJB30BAaHMUS  JIAHHBIX

BPpCMCHHOTO psaa 3a IPONUIBIC IICPHUOJAbLI AJIS1 IPOTrHO3UPOBAHMA.

I[Mpumep. B Ta6n. 1 ykazan obbem mpogax (Teic. py0.) 3a mocnennue 11
KBapTasioB. Tpebyercs, Ha OCHOBAHWHU ITHX JAHHBIX, IaTh MPOTHO3 00bEMa MPOIAK
Ha CIIEAYIOIHUE IBa KBapTaja.

Tabmuna 1 — Undopmarus 06 o0bemMe mpoaaxk 1mo KBaprajaam

Ksapran 1 2 13| 4 5 6 7 8 9 10 | 11
O6Bem npojak 4 6 | 4|5 |10 8 7 9 12 | 14 | 15

Pemenne. Ce30HHas Bapualusi — 3TO MOBTOPEHHUE JaHHBIX uepe3 HeOOJbIIOoi
IPOMEXKYTOK BpeMeHH. [log «Ce30HOM» MOYKHO MOHHMAaTh J€Hb, HEMEIIO,

Mecsil, kBaptai. OOmee M3MEHEHHE CO BPEMEHEM pe3yJbTaTHBHOTO TMPH3HAKA



Ha3bIBACTCA TPECHAOM. Ecnu nmapamMeTpbl TpEHAA MOXHO pacCuuTarb C
IIOMOIIBIO MOACIIN JIMHECUHOM perpeccun, TO TPCHI HA3bIBACTCA JIMHCHHBIM.
CHaanIa, Ha OCHOBC IIPOIUIBIX HJAHHBIX, OIIPCACIIACTCA CC30HHAA Bapualusd.
HcknrouuB CC30HHYIO BapHaAlIUIO (HpOBCI{H TaK HA3bIBACMYIO0 JACCC30HAJIU3AIHUIO

JTAHHBIX) C MIOMOILbIO MOJEJIH JIMHEHHOU perpeccun, HaX0AuM ypaBHEHHUE TPEHIA.

Ha mnepBoM 1miare HYXHO WCKJIIOYUTH BIIUSHUE CE30HHOM BapHallMH.
Bocmonp3yemcsi METOZIOM CKOJB3SIIeH cpeaHed, 3anmoaauM Tadin. 2. IloscHeHus
pacyeToB MPHUBEJICHBI MOCIIE TAOIHUIIBI.

Tabnuna 2 — OneHka ce30HHON BapHaluu

Homep OGbem Cxonpssimas | LlenTpannsosant | OLEHKa CE30HHOMN
KBapTana npoaax cpeHss 3a ast CKONB3AIIIAs BapHaLyn
YeThIpe KBApTaIa CpeHss

1 4

2 6

3 4 4,75 55 -1,5

4 5 6,25 6,5 -1,5

5 10 6,75 7,125 2,875
6 8 7,5 8 0

7 7 8,5 8,75 -1,75

8 9 9 9,75 -0,75

9 12 10,5 11,5 0,5
10 14 12,5
11 15

I ron = 4 kBaptana. [loaTomy Haiiiem cpeaHee 3HaUYeHHE OObeMa Mpojax 3a 4
nocieAHUX KBapTana. JlJis 3TOro Hy»KHO CJIOXHUTh 4 MOCIIEOBATEIbHBIX YHCTIa U3
2-ro CTOJIOIA, ATy CyMMY pa3feiuTh Ha 4 (KOJMYECTBO CJIaraeMblX) U pe3yibTaT
3anucath B 3-i cTo0e1 HapOTHB TPETHETO CIIAraeMoro.

(4+6+4+5) / 4=4,75 (mumeM HanpoTuB 4).

(6+4+5+10) / 4=6,25 (nuiem HAMIPOTHUB 5) U T.I.



[Tonycymmy ABYX cOCETHUX YHCEN U3 3-TO cTOj01a 3anuiieM B 4-il cTondery
HAMpoTUB BepxHero u3 Hux. Ecnou npu 3amoigHeHuM 3-ro crosidlia CKOJIb3sIas
CpeaHsisl BEIUUCISUIACH JIJIi HEYETHOTO YMCIIa CE30HOB, TO PE3yJIbTaT 3alUChIBACTCS
HAIIPOTUB CPEHErO CIaraeéMoro U JaHHbIE HE HAJI0 LICHTPUPOBATh (TO €CTh HE HA/I0
3amoJIHATH 4-i1 cTosiden). S-il cTosidel - 3T0 Pa3HOCTh 2-r0 U 4-10 cTOJIOLOB (2-T0 U
3-ro CTOJIOLOB, €CIIM CKOJB3AIIAs CPEIHSs] BBIYUCISUIACH JUIsl HEUETHOTO uHucia
ce30HOB). OIIEHKH Ce30HHOM BapUalliy 3alMIlIeM M0J] COOTBETCTBYIOIIUM HOMEPOM
KBapTajga B Troay. B kaxaoMm cTonllie BbIYUCISEM cpeaHee = (CyMMa 4ucesl B
cTonboIe) / (konmuuecTBo yucen B crondue). PesynpraT numieM B ctpoke «CpenHee
(oxpyrienus 10 onHou nudpsl nocie 3ansatoi). Cymma uucen B cTpoke «CpeaHee»
paBHa (- 1).

Ckoppektupyem 3HaueHus B cTpoke «CpemaHeey, 4ToObl 0011as cymma Obuia
paBHa 0. DT0 HEOOXOAUMO, YTOOBI YCPEIHUTHb 3HAYCHUE CE30HHON Bapuallid B
neiaoMm 3a roj. Koppektupytonuii (HakTop BBIYHCIAETCS CIEAYIONIMM 00pa3oM:
CyMMa OIIEHOK CE30HHBIX Bapuanuii (-1) genurcst Ha 4uCiIo KBapTajioB B rofay (4).
[TosTOMY M3 KaXIIOTO YUCIIa 3TON CTPOKH HYKHO BbrYecTh -1 / 4 = -0,25. Tak kak y
HAC OKPYIVICHHS JI0 OJHOM HHU(PHI MOCIE 3amsITOW, TO W3 HEUETHBIX CTOJIOIOB
BbIYTEM - 0,3, a U3 YeTHBIX CcTOJIONOB BbuTeM -0,2. B mociaeaHel cTpoke moqydeHbl
3HAYCHUSI CE30HHOM BapHuallyu JJIs COOTBETCTBYIOIIETO KBapTaja roja.

HckirounM CEe30HHYIO BapHuaiuioo u3 ¢GakTUueckux JaHHbIX. [IpoBemem
JIeCE30HAIM3AIINIO TaHHBIX (Tab. 3).

Tabnuma 3 — UckimroueHne ce30HHON Bapraluy U3 (PaKTHYECKUX JaHHBIX

Jlece30HanM3UpOBaHHbIN

Howmep O6vem npogaxxk A | Ce3oHHas Bapuamus S 00beM Mmpoaax
KBapraia A-S=T+E
1 4 2,0 2,0

2 6 0,2 5,8
3 4 -1,3 5,3
4 5 -0,9 5,9
5 10 2,0 8




6 8 0,2 7,8
7 7 -1,3 8,3
8 9 -0,9 9,9
9 12 2,0 10
10 14 0,2 13,8
11 15 -1,3 16,3

W3 gucen 2-ro cTos01a BEIUMTAEM YUCIIA 3-TO CTOJIONA U PE3yIbTaT 3aHOCHM B 4-
Il cTOJIOEII.
YpaBHeHHe TUHAH TpeHaa T=a + bx.
Haitnem koapuimueHTs! a U b 1o JaHHBIM IEPBOTO U MOCCIHET0 CTOJIOIOB
(Tabm. 4).

Tabnuna 4 — Pacuer mapameTpoB ypaBHEHUS TPEH/IA

Homep X y G Xy
1 1 2,0 1 2,0
2 2 5,8 4 11,6
3 3 53 9 15,9
4 4 5.9 16 23,6
5 5 8 25 40
6 6 7,8 36 46,8
7 7 8,3 49 58,1
8 8 9,9 64 79,2
9 9 10 81 90
10 10 13,8 100 138
11 n 16,3 121 179,3

CymmMma 66 93,1 506 684,5

B pesynpraTe a=1,9, b=1,1.



TpengoBoe 3HaueHue ooveMa npoaax 1 = 1,9 + 1,1 x , rae x — HOMep KBapTaja.
Paccuntaem ommOku. M3 uwncen 3-ro cTosidlia MpUBOAMMOM HHUXKE TaOJIUIIbI
BBIYMTAeM uucia 4-ro crondia u pes3ynbTaT numeM B 5-M cronbme. CpemHee
apudMeTHIeCKOe OTKIOHEHHEe paBHO 1,1.

CpennexkBanpatuueckasi ommoka paBssa 1,5.

Ommbka 10CTaTOYHO BEIMKA. DTO CKaKETCsl Ha KaueCTBE MPOrHO3a.

JlaguM nporHo3 o0beMa npojiax Ha CAeAYIoIue JBa KBapTaja.

Mbl cuuTaeMm, 4YTO TEHJICHIIUS, BBIABICHHAs 1O MPOUUIBIM JaHHBIM,
COXpaHHTCS W B Ommkaimem OynymieM. IloacraBisss Homepa KBapTalioB B
dbopmylly TPEHJOBOTO 3HAYEHUS W YUUTHIBasi CE30HHYIO BapHalldI0, pacCuUTaeM
MIPOTHO3HBIN 00beM Mpojiax (Tadir. 5).

Tabnuia 5 — Pacuet mporHo3Horo 3HaueHus 00beMa Mmpoaak

Jecezonanusup
Howmep O6bem | oBaHHBIN 00beM | TpeHmoBoe
KBapTana | Hpoaax IPOJaX 3HAYCHHE Omubka e e?
A A-S=T+E et
1 4 2 3 -1 1 1
2 6 58 4,1 1,7 1,7 2,89
3 4 5,3 5,2 0,1 0,1 0,01
4 5 5,9 6,3 -0,4 0,4 0,16
5 10 8 7,4 0,6 0,6 0,36
6 8 7,8 8,5 -0,7 0,7 0,49
7 7 8,3 9,6 -1,3 1,3 1,69
8 9 9,9 10,7 -0,8 0,8 0,64
9 12 10 11,8 -1,8 1,8 3,24
10 14 13,8 12,9 0,9 0,9 0,81
11 15 16,3 14 2,3 2,3 5,29
Cymma 11,6 16,58




[Tporuo3 oobema nponax B 12-m kBaprane: (1,9 + 1,1x12) + (-0,9) = 14,2
TIC. py0. [Iporno3 oobema mpogax B 13-m kBaprane: (1,9 + 1,1x13) + 2 = 18,2
THIC. pYy0.

3ananme. B T1abn. 6 ykazan oO6beMm mpojax (Teic. py0.) 3a mociuennue 11
KBapTasioB. TpedyeTcs, Ha OCHOBAaHWH ATHX JAHHBIX, COTJIACHO CBOEMY BapHaHTY,

AaThb IIPOTHO3 o0beMa IMpoaAaxX Ha CIICAYIOINUC ABA KBApTaJid.

Taomnuma 6 — McxoaHble TJaHHbBIE

apran | 1 | 2 3 4 5 6 7 8 9 10 11

6| 5 4 7 9 8 | 10 | 12 15 14 13

9 | 7 8 6 10 | 15 | 12 9 12 11 12

10| 12 | 16 | 17 | 13 | 14 | 15 | 11 13 15 14

7110 | 12 | 8 9 14 | 13 | 15 16 18 20

15118 | 17 | 16 | 19 | 18 | 20 | 21 22 19 21

12| 14 | 16 | 18 | 20 | 19 | 22 | 21 23 22 25

19122 | 24 | 21 | 18 | 23 | 25 | 24 24 25 27

22120 | 19 | 23 | 25 | 27 | 26 | 28 27 29 30
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12| 13 | 10 | 14 | 16 | 18 | 20 | 22 21 23 25
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