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Jlabopatopnass pabdora Nel. OOpabdoTka M OlEHKa pe3yJbTATOB

KOPPEJISIIIUMOHHOT0 aHAJIU3a HCCJIEA0BATEC/IbCKUX JaHHbIX.

Lenv pabomul.
Hayuuthcsi wucnonp3oBaTh Bo3MokHOCTH MS  Excel s mpoenenwms

KOPPCILINUOHHOTO aHaJIN3a UCCIICIOBATCIbCKUX JaHHBIX.

Kpamroe uznoorwcenue ocnoenvix meopemuyeckux u Memoouyeckux acnekmos
pabompi.

IHapamMeTpu4ecKkuii KOppPeIsIMOHHBIN AHAJIU3.

Onna w3 Haubonee  pacHpoCTpaHEHHBIX  3alad  CTaTUCTHUYECKOIO
UCCJIEIOBAHMUSI COCTOMT B HW3YYEHUM CBA3M MeEXAYy BblOOpkamu (Habopamu
YHUCJIOBBIX JaHHBIX KaKUX-THO00 BeiauuuH). OOBIYHO CBSI3b MEXAY BBIOOpKaMHU
HOCUT HEe (YHKIMOHAJIbHBIN, @ BEPOSATHOCTHBIN (MM CTOXACTUYECKHUIT) XapaKTep.
B stom citysae HeT CTpOrou, OJHO3HAYHOW 3aBUCHMOCTH MEX]Yy BEIMYMHAMH.
[Ipy W3ydeHHH CTOXAaCTHYECKMX 3aBUCUMOCTEH pa3MyaroT Koppeiayuro W
pezpeccuio.

KoppensaunoHHbI aHaau3 COCTOUT B ONPENEIICHUU CTENEHU CBSI3U MEXIY
IByMsi ciaydailHbIMH BenuumHamMu X u Y. B KkadecTBe Mepbl TakoW CBs3U
ucrnonb3yercss  kodpuuueHt  koppemsuuu.  Kosapduuument — xoppensuuu
OIICHMBAETCS 1O BBIOOpKE 00BEMa N CBs3aHHBIX Tap HaOmoaeHuit (X, Yi) u3
COBMECTHOM reHepasibHOM cOBOKYMHOCTH X U Y. CyllecTByeT HECKOJIbKO THUIOB
KO3 (PUIIMEHTOB KOPPENALMH, MPUMEHEHUE KOTOPBIX 3aBUCUT OT HM3MEpPEHUS
(cmocoba mkanupoBaHus) BeauanH X U Y.

JInst OUEHKH CTeneHW B3auMOCBs3M BeduuyMH X W Y, H3MEPEHHBIX B
KOJIMYECTBEHHBIX IIKaJaX, UCHOJb3yeTcss KO3((ULUMEHT JTUHEHHONW KOppeisuuu
(koaddurment [Iupcona), mpeamnosararommii, 4To BEIOOpKH X U Y pacupenesIeHb

10 HOPMAJIBHOMY 3aKOHY.



JIuneinbIit K03GHULIHMEHT KOPPESAIUN — apaMeTp, KOTOPBIA XapaKTepu3yeT

CTENEHb JUHEHHON B3aMMOCBSI3H MEXIY JIBYMs BbIOOPKAMH, PACCUUTBHIBAETCS I10

bopmyie:
b ,Jl‘; —-x) -(yl -

XY T JEe-02 L(y-3)? ) (1)

i€ Xj — 3HAYeHUs!, IPUHUMAaeMbI€ B BIOOpKE X,

Y — 3HaU€HUs1, IPUHUMAEMbIE B BBIOOpKE Y;

X — cpeaHsis 1o X,

¥ — cpenHss 1o Y.

Koaddumment xoppemnsiiuun uzmensiercss ot —1 go 1. Korma mpu pacuere
nojiyyaercss BenuuuHa Oombmias +1 winm MeHpmas -1 — cienoBaTenbHO,
npousonia omuoka B BeluuciaeHUsX. [lpyu 3HaueHnn 0 NHMHEWMHOW 3aBUCHMOCTH
MEX/y IByMsi BBIOOpKaMH HET.

3HaK KO3 PUIMEHTa KOPPEISAUH OYEeHb BaXXEH Ui HHTEpIpeTauu
noyslydeHHol cBsa3u  (Ttabmuma 1). Ecmm  3Hak  kod3pduuueHTta JHHEHHOU
KOPPEJSILIUA «+», TO CBSI3b MEXKIY KOPPEJIHPYIOLUIMMHU INPU3HAKAMHU TaKOBa, YTO
OoJiblllel BEJIMYMHE OJHOTO Tpu3HaKa (MEPEMEHHOW) COOTBETCTBYET OOJIbIIIas
BEJIMUMHA APYroro npusHaka (Ipyroi nepemMeHHoi). UHpIMU clIOBaMHU, €CJIU OJUH
nokasarenb (IepeMeHHas) yBEJIUYUBAETCS, TO COOTBETCTBEHHO YBEIIMYMBAETCS U
Ipyrol mokasareinb (rmepeMeHHas). Takas 3aBUCMMOCTh HOCUT Ha3BaHUE MPAMO
MPOTIOPIIMOHAJIBHOW 3aBUCHUMOCTH. Ecin ke moJiydeH 3HaK «—», TO OOJIbIICH
BEJINYMHE OJHOTO NMpU3HAKa COOTBETCTBYET MEHbIIAs BEIW4YMHA Jpyroro. MHaue
rOBOpS, MPU HATMYUU 3HAKA MUHYC, YBEIMUYEHHUIO OJJHOM MEepeMEHHOH (TpU3HaKa,
3HA4YE€HUS1) COOTBETCTBYET YMEHBIIECHHE PYroi nepeMeHHon. Takas 3aBUCUMOCTh

HOCHUT Ha3BaHHE 0OPAaTHO MPONOPLUOHATBHON 3aBUCHMOCTH.

Tabmuma 1 — TecHoTa CBsi3u U BenuuHA KOAGDUITHEHTA KOPPEISIITUT

KosgpuuueHT koppesasiumnu Iy, TecHoTa cBA3M
(0,91 ... 1,00) OYCHb CUJIbHAs
(0,81...0,90) BECbMa CUJIbHAs
(0,65... 0,80) CUJIbHAs
(0,45... 0,64) yMEpEeHHast




(0,25... 0,44)

cinabasa

10 (0,25) OYCHBb cirabast

«H» — ImpsaMast 3aBUCHUMOCTb, «—)» — 06paTHa5{ 3aBUCHUMOCTD.

t-cratucruka CThlO€eHTA.

I[J'IH TOT0 YTOOBI OICHUTL HAJINYUC CBA3HU MCIKAY

ABYMs IICPCMCHHBIMU,

TaKoKC MOXHO HCIIOJIbB30BaTh t-CTaTI/ICTI/IKy CTBIOI[CHT&, KOTOpasd OLCHHUBACT

OTHOUIIEHUE BEJIUYUHBI JIMHEWHOTO KO3(PUIIMEHTa KOpPENSIUU K CpeaHEMY

KBaIPaTUYECKOMY OTKJIIOHEHHUIO U PACCUUTHIBAETCS 1O (hopmyIe:

T_ry "\"‘ n-2
tpac.r-: Y
[1-13y

IJ1€ 1 — 4UCcI0 HaOIIOICHUIA.

(2)

[Tonyuennyto BenuuuHy t,,., CPaBHUBAIOT C TAONMYHBIM 3HAYCHUEM 1,45,

kpurepus Ctoronenra (cM. [Ipunoxenue 1) ¢ N — 2 crenensamu cBodoasl. Eciu t,4.,

> 1,461, TO TIPAKTUYECKU HEBEPOSITHO, YTO HAWJIEHHOE 3HAYC€HHE OOYCIIOBIJICHO

TOJIBKO CIIy4allHBIMH COBHaJACHUSIMHU BenWduH X U Y B BBIOOPKE U3 TeHEpabHOU

COBOKYIHOCTH, T.€. CYIIECTBYET 3aBUCUMOCTh Mexay X u Y. W Haobopot, eciu

toucy < Yyuaor, TO BeIMUMHBL X U Y HE3aBUCHMBIL.

KoHTpoJsbHBIE BONIPOCHI.

1. B uem 1enp KoppessiiuOHHOTO aHan3a’?

2. Yro Takoe ko3 PUIMEHT KOPPENTSIIU?

3. Jlusg dyero ucnosb3yercs t-cratuctuka CTeroaeHTa?

HOpﬂI[OK BbINNOJIHCHUA 3adaHUA.

1. Hepe)l BBIITOJIHCHHUEM 3aJIaHUA N3YYNUTh TCOPCTUIYCCKYIO YaCThb.

2. Coxpanuts HOBYI0 KHuUry MS Word.

3. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.

B xuure MS Word, Ha kaXkplii BOITPOC HEOOXO0IMMO MPUBECTH TPU BapraHTa

OTBCTA.

- HCpBblﬁ HNCTOYHHK: TCOPECTUYCCKAA YaCTh,




— BTOpPOM M TpeTudl ucTouHUKHU: Internet (¢ 0Os3aTENbHBIM NPUBEICHHUEM
TUIEPCCHLUIOK).

4. Coxpanuth HOBYI0 KHUTY MS Excel.

5. Onpenenuth KO3PGUIUESHT KOPPEIAIUN MEXITY c€0ECTOMMOCTHIO TOOBIYN
1 T HedTH MO Tpynne MECTOPOKICHUM W TITyOMHAMM 3ajieTaHus MPOTYKTUBHBIX
TOPU30HTOB, MPHU CIACAYIOMIUX UCXOTHBIX JaHHBIX (CIENaTh BHIBObI).

B kaure MS Excel:

— B [IEPBOM BKJIAJIKE: BBIIIOJIHUTH IPUMEP BBITIOJIHEHUS 3a0aHUS;

— BO BTOpOﬁ BKJIQJIKC: BBIIIOJIHHUTDL 3aJaHUC CBOCTO BapHaHTa.

IIpuMep BbINOJTHEHNUS 3aJaHHUS.

Omnpenenuth KO3(GUIUEHT KOPPENALNUN MEXy MPOU3BOAUTEIBHOCTh TPYAd
OypoBoOil Opuragpl M CpEeIHUM CTaxeM paboThl pabounx B Opuraae, npu

CICAYIOIHNX UCXOAHBIX JaHHBIX (CIIGJIaTB BBIBOI[I)I).

Tabmuua 2 — MlcxoaHble JaHHBIE

Ton IIpou3BoaMTEIBHOCTH TPYAQ Cpeanuii cTa:xx padoTbl pado4ux B
OypoBoii Opuraabi, M/Opuraay B roj Opuraje, roabl
2010 10 650 2,5
2011 11 200 3,5
2012 12 050 4,0
2013 13 500 50
2014 14 900 5,9
2015 13 100 50
2016 14 200 5,5
2017 16 300 6,9
2018 17 500 7,5
2019 18 200 8,0

XOJI BBITIOJTHEHUS

1. OtkpriBaeM HOBYIO KHUTY MS Excel u cozmaem Tabnuiry (cM. pucyHox 1).




119 M S

A B C D E F
IlpoH3BOIHTEIBHOCTE TPYAA CpeaHHH cTazk
Tox Gypoeoii 6pHTragLI, M/GpHTAIY B |padoThI paGoTHX B
1 roa OpHrage, rogsl
2 2010 10 650 2,5
3 2011 11 200 3.5
4 2012 12 050 4
5 2013 13 500 5
6 2014 14 900 5,5
7 2015 13 100 5
8 2016 14 200 5,5
9 2017 16 300 6,5
10 2018 17 500 7.5
11 2019 18 200 8
12
13 Ko>(pdpunmenT Koppeasannn
14 t-cTaTHcTHKA CTBIOIeHTA
15 Koa($HIHEeATEI YpaBHeHHAS perpeccHl a b
16
17 YpaBHeHHe perpeccHH

18

Pucynok 1 — Hcxongnbele naHHBIE ISl UCCIEAOBAHMS CBS3EH MEXKIY IBYMS

MNCPCMCHHBIMHA

2. PaccuutbiBaeM B sueiike C13 k03(pGUUHUEHT KOppPENALHH, HCHOJIb3YS
¢bynkuuro KOPPEJI u3 kareropun Cratuctuyeckue.

Cunrakcuc ¢pynkuuu: KOPPEJI (<maccuB 1>;<maccus 2>),

rae <maccuB 1> — CChIIKa Ha JUAINa30H siueek nepBoit BeIOOpKH (X);

<MaccHB 2> — CChUIKA Ha JIMANa30H si4eeK BTOpoit BEIOOPKH (Y).

B  paccmarpuBaemom  mpumepe  ¢gopmyina  Oyner  MMEThb  BHJI

=KOPPEJI(B2:B11;C2:C11) — cM. pucyHok 2.

CYMM - X« fr | =KOPPEN(B2:B11;C2:C11)
A B KOPPE/I(maccve1; macecms2) | D E F
ITpoH3BOOHTEIBHOCTE TPYAA CpeaHHH cTaK
Tox Oypoeoii dpHraanl, M/OpHragy B |padorel pado4Hx B
1 rox OpHrage, rogsl
2 2010 10 650 2,5
3 2011 11 200 3,5
4 2012 12 050 4
5 2013 13 500 5
6 2014 14 900 5,5
7 2015 13 100 5
8 2016 14 200 5.5
9 2017 16 300 6.5
10 2018 17 500 7.5
11 2019 18 200 8
12 |
13 |K03|b¢m]1nenT KOppesillHH |"KOPPE.I(B2:B11;C2:C11)
14 t-craTHcTHKA CThlOdeHTa
15 KoadpHIHEHTE] ypABHeHHSA perpeccHH a b
16
17 'VpaBHeHHe perpeccHH

13

Pucynox 2 — Beruncnenue ko3 duimenta Koppensiuuu



3. IlonydeHHsie pe3yNbTaThl MO3BOJIAIOT CHAENaTh BBIBOJ O TECHOTE CBS3H
MEXIy MPOU3BOIUTEIBLHOCTRIO TpyJla OypoBOW OpHUTambl W CPEAHHM CTaXEM
paboThl pabounx B Opurase.

[Toce BBOoma dopmynsl momydaem B stueiike C13 3nadeHue xoddduiirenTta
koppemsiiiuu paBHoe 0,99. Ilo Ttabmuie 1 nemaeM BBIBOJ, YTO CBS3b MEXKIY
MepEMEHHBIMH OYEHb CHJIbHAS, T.€. UMEET MECTO JIMHEWHAs 3aBUCUMOCTD (TpsiMast
IPOMOPIMOHAIBHOCTB).

4. OueHuM 3HaYUMOCTh Kod(pdunuenta koppensiuu. C 3TOH IENbIO
paccMoTpuM jBe runoresbl. OcHoBHYIO Ho: Iy = 0 u ansrepHatuBuyio Hy: Iy # 0.
st npoBepku runotessl Hy paccunraem B stueiike C14 ko3pduumeHT koppensiuuu
o gopmyie (2). B paccMarpuBaeMoM mpuMepe YUCIO CTEIIeHEeH CBOOOIBI vV = N —
2 =10 -2 =8 u hopmyna OyaeT CIeTyrOIICH:

=C13*KOPEHb(10-2)/KOPEHb(1-(C13*C13)).

[Tocne BBoma popmyinel moaydaem B siueiike C13 t-cratuctuky CThrofeHTa
(tece) paBHYIO 18,56 (cM. pucyHOK 3).

C14 e S =C13*KOPEHb(10-2)/KOPEHb(1-(C13*C13))

A B C D E F

IIpoH3BOIATEILHOCTH TPYAA Cpeannii cTaxk

Tox GypoBoii dpHraanl, M/GpHragy B |paboTsl pabounx B
1 rox OpHrage, roasl
2 2010 10 650 2,5
3 2011 11 200 3.5
4 2012 12 050 4
5 2013 13 500 5
6 2014 14 900 5,5
7 2015 13 100 5
8 2016 14 200 3.5
9 2017 16 300 6.5
10 2018 17 500 7.5
11 2019 18 200 8
12
13 KoaddpHUHEHT KOppeIalHA 0,99
14 |t-cTaTHCcTEKA CTHHOIEHTA 18,56
15 Ko pHIAEHTHI YpaBHeHHA perpeccHH a b
16
17 'YpaBHeHHe perpeccHH
18
19 |[IoBepHTEILHAN BePOATHOCTD () 0,01
20 Ymeao creneHeil ceoboanl (n) 8
21 Taban4Hoe 3HA4eHHE {-CTATHCTHKH 3,355

22

Pucynok 3 — Beruncnenue t-craructuku CteroneHnTa (thc.)

5. CpaBHUM TMOJYyYE€HHOE 3HAYEHHE C KPUTHUYECKUM 3HAYCHHEM L, 6,

pacnpenenenuss CrorofeHTa (nmpu v = 8 U poBepuTenbHoi BeposTHOCTH o = 0,01,



ty,wmacn = 3,355). 1, 4 mas, MOKHO HAWTH JTHOO0 B CIICHATBLHON TabIUIE (TPHIIOKCHHE
1), mmb0 BOCIOJB30BABIIUCH BCTPOCHHOM  CTAaTUCTHYECKOW  (PyHKIMEH
CTBOAPACIIOBP(BeposiTHOCTB;cTeTIeHH _cBOOObI). B paccmarpuBaeMom
npumepe 310 Oyaet popmyna: =CTBIO/IPACIIOBP(D19;D20).

6. Takum o00pa3oM, MOXHO CJeJlaTh BBIBOJ O HAJUYUH CBSI3U MEXIY
UCCIELYyEeMBbIMU BEIMYMHAMU — TaK KaK b,y > 4 maan (18,56 > 3,355), To Mexnmy
MEPEMEHHBIMH  CYIIECTBYET 3aBUCUMOCTh W  HAWACHHBIA  KOIPPUIIUEHT

KOppCJIIuKU 3HAYHUM.

Ta6J'II/IHa 3- I/ICXOI[HBIC JaHHBIC JJI1 BBIITOJIHCHUA 3aJdHNM:A 110 BaApUaHTaM

CebdecroumocTh 100b14H 1 T HePTH r
JIyOMHA 3aJIeraHus
Homep (110 OTHOIIEHUIO K Ce0eCTOMMOCTH
NPOAYKTHUBHOTO
MECTOPOXKIeHUS 1o MecTopoxkaeHuIo Nel, 1oamn CODR3OHTA. KM
e/ITUHHUIIbI) P ’
Bapuanr 1
1 1,00 2,4
2 1,10 2,8
3 1,07 2,7
4 1,02 2,5
5 1,09 2,8
6 1,06 2,6
7 1,07 2,7
8 1,04 2,5
9 1,09 2,8
10 1,10 2,9
Bapuant 2
1 1,01 2,5
2 1,11 2,91
3 1,08 2,81
4 1,03 2,6
5 1,1 2,91
6 1,07 2,7
7 1,08 2,81
8 1,05 2,6
9 1,1 2,91
10 1,11 3,02
BapuanT 3
1 1,02 2,52
2 1,12 2,94
3 1,09 2,84




4 1,04 2,63
S 1,11 2,94
6 1,08 2,73
7 1,09 2,84
8 1,06 2,63
9 1,11 2,94
10 1,12 3,05
Bapuant 4
1 1,03 2,94
2 1,13 2,97
3 1,1 2,86
4 1,05 2,65
5 1,12 2,97
6 1,09 2,76
/ 1,1 2,86
8 1,07 2,65
9 1,12 2,97
10 1,13 3,07
Bapwuant 5
1 1,04 2,97
2 1,14 3
3 1,11 2,89
4 1,06 2,68
3 1,13 3
6 1,1 2,78
/ 1,11 2,89
8 1,08 2,68
9 1,13 3
10 1,14 3,1
Bapua#nT 6
1 1,05 2,59
2 1,16 3,02
3 1,12 2,92
4 1,07 2,7
3) 1,14 3,02
6 1,11 2,81
7 1,12 2,92
8 1,09 2,7
9 1,14 3,02
10 1,16 3,13
Bapuant 7
1 1,06 2,62
2 1,17 3,05




3 1,13 2,94
4 1,08 2,73
9) 1,16 3,05
6 1,12 2,83
7 1,13 2,94
8 1,1 2,73
9 1,16 3,05
10 1,17 3,16
Bapuant 8
1 1,07 2,64
2 1,18 3,08
3 1,14 2,97
4 1,09 2,15
9) 1,17 3,08
6 1,13 2,86
7 1,14 2,97
8 1,11 2,75
9 1,17 3,08
10 1,18 3,19
Bapuant 9
1 1,08 2,66
2 1,19 3,11
3 1,16 3
4 1,1 2,18
3) 1,18 3,11
6 1,14 2,89
7 1,16 3
8 1,12 2,18
9 1,18 3,11
10 1,19 3,22
Bapuant 10
1 1,09 2,69
2 1,2 3,14
3 1,17 3,02
4 1,11 2,8
3) 1,19 3,14
6 1,16 2,91
7 1,17 3,02
8 1,13 2,8
9 1,19 3,14
10 1,2 3,25
Bapuant 11
1 1,08 2,59




2 1,19 3,02
3 1,16 2,92
4 1,1 2,7
3 1,18 3,02
6 1,14 2,81
7 1,16 2,92
8 1,12 2,7
9 1,18 3,02
10 1,19 3,13
Bapuant 12
1 1,02 2,4
2 1,12 2,8
3 1,09 2,7
4 1,04 2,5
9) 1,11 2,8
6 1,08 2,6
7 1,09 2,7
8 1,06 2,5
9 1,11 2,8
10 1,12 2,9
Bapuant 13
1 1,17 2,84
2 1,18 3,08
3 1,14 2,97
4 1,11 2,65
5 1,17 3,08
6 1,13 2,86
7 1,16 2,87
8 1,11 2,75
9 1,17 3,08
10 1,18 3,19
Bapuant 14
1 1,28 2,86
2 1,19 3,11
3 1,16 3
4 1,15 2,92
3) 1,18 3,11
6 1,24 2,99
7 1,16 3
8 1,22 2,88
9 1,22 3,21
10 1,19 3,22




HeoOxoaumo Beruuciuth Ko3pduiment xoppensuuu. Bee aeiictBus (B Tom
yrcliie (opMaTupoBaHKUE TAOIUIIBI) HEOOXOIMMO BBINIOIHSTH, OMHUPAsCh HA IPUMEP

BBIITOJIHCHUS 3a1aHUA.



Jlabopatopnass padora Ne2. (OOpabdoTka M OlEHKa pe3yJbTAaTOB

PErpeCCHOHHOTO aHAJIHU3a UCCIIEA0BATCIBCKUX JTaHHbIX.

Lenv pabomul.
Hayuuthcsi wucnonp3oBaTh BO3MOXHOCTH MS Excel s mpoeneHwms

PETrPpCCCHOHHOI0 aHaJIn3a NCCIICAOBATCIIbCKUX TAHHbIX.

Kpamroe uznoorwcenue ocnoenvix meopemuyeckux u Memoouyeckux acnekmos
pabompi.

PerpeccuoHHblii aHAINU3.

[{ens perpecCuoOHHOTO aHaJIu3a — ONPEACIIUTh KOJIMYECTBEHHBIE CBA3U MEKIY
3aBUCUMBIMH CIIy9alHBIMH BenmmunHaMu. OJHAa W3 ATUX BEJIWYMH TOJIATAeTCs
3aBUCUMOM UM Ha3bIBAE€TCS OTKJIMKOM, JPyTrU€ — HE3aBUCUMbIC, Ha3bIBAIOTCS
daktopamu. i1 yCTaHOBJIEHHMS CTENEHU 3aBHUCHUMOCTU MEXKIY OTKIUKOM H
(dbakTOpaMu UCIOJIB3YIOTCS BBIYUCISIEMBIC BEIMIYMHBI KOBApHAITUU U KO PUITEHT
koppessinuu. Eciu koauimenT koppesiuu mo abCoMOTHON BEIMYUHE OJIM30K
K ©IUHHIIe, TO JJISl TIOCTPOSHUSI 3aBHCUMOCTH HCIIOJNB3YeTCs JUHEWHAs MOMECIb.
Jnst apyrux ciydaeB UCIHOJIB3YIOTCSL 0oJiee CIIOKHBIE HEJIMHEWHbIE MOJCNU
(HampuMmep, MOJIMHOMUAIBHBIE U AKCIIOHEHIIUANbHbIE). B nanHoi padoTe uzyuum
JIMHENHYIO MOJEb.

YpaBHEHUE TUHEWNHON PErPECCUUA UMEET BU/L:

Y =a Xy + aXs + ...+ Xy, (1)
rne ai, dz ..., dx — TapameTphl, TOJUICKAIINE OMPEACICHUIO METOOM
HauMeHbIuX KBaaparoB (MHK).

OOBIYHO HAXOJAT MEPBHIC JIBA TTapaMeTpa, KOTOPbIC MPUHATO 0003HAYATh a U

b. B atom ciyuae ypaBHeHHE TMHEHHON perpeccun umeeT Bua Y =a > X + b,

Koaddumuents: @ u b Beraucistores ciaeayrommmM oopazom (hopmyiisr 2-3):

SN e XM IR
NLj— X Vi—Lj=1XiLj=1 Vi

~ I
Y w2 (YR .
NLj—y%; (“1:1"1) (2)

=

n o .,.yn 2_yn B, Sy
b= z:::1 Vi Lij=1 Xj ~ Lij=1 Xi Lj=1 XiVi

a nz?:1ng—(zzn:1xi)2 ’ (3)




rze | — HoMep U3MEepeHus,

Xj ¥ Y — 3HaYCHUSI IEPEMEHHBIX TP 1-TOM H3MEPEHHH,

N — 4KCTI0 U3MEPEHUH MPU MOACIUPOBAHUU CUCTEMBI.

B cpene MS Excel nns naxoxaeHus monenu perpeccuu (T.€., pakTHUECKH
K03 GUIUEHTOB a ¥ D) MOXHO UCIOIb30BaTh HECKOJIBKO CIIOCOOO0B:

— WCIIOJB30BaTh BCTPOSCHHYIO (PYHKIIHIO JIMHENH;

— rTpaduyeckuii cnocod — TOCTPOEHHE JIMHUW TpPEHJa Ha auarpaMmme C
MOKa30M YPaBHEHUS PETPECCUU;

— uHcTpyMeHT Perpeccus u3 [lakera ananusa;

— ucnoyib3oBaTh BcTpoeHHYIO ¢(yHkuuio CYMMKBPA3H u uHCTpymMeHT
[Touck pemrenus;

— ucnonb3oBath BcTpoeHHble pyHkunn HAKJIOH (Beruucaser kosdduiment

a) u OTPE3OK (Bbrumcisier koadpdumueHt b).

KoHTpoJibHBIE BONIPOCHI.

1. B uem nenb perpecCHOHHOro aHanu3a?

2. OnummTe ypaBHEHNE JIMHEUHOW PErpeCCU.

3. Kakumu cmoco6amMu MOKHO HaWTH Mojaenb perpeccun B MS Excel?

KopoTtko onumute 311 CriocoOsbI.

Iopsinok BbINOJIHEHHUSA 3aJaHUS.

1. Ilepen BBIMOTHEHUEM 3aJaHUSI U3YUUTh TEOPETUUECKYIO YACTh.

2. Coxpanuth HOBYIO KHUTY MS Word.,

3. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.

B xaure MS Word, Ha kaXx/Iplii BOITPOC HEOOXO0IMMO MPUBECTH TPU BapruaHTa
OTBETA:

— IIEPBBIM UCTOYHUK: TEOPETUUECKAs YaCTh;

— BTOpOM U TpeTud ucTtouHuku: Internet (¢ oOs3aTeNbHBIM NPUBEICHUEM
TUIEPCCHLUIOK).

4. Coxpanuth HOBYI0 KHUTY MS Excel.



5. PaccmoTtpeTs mepBbIe Ba M3 TEPEUUCICHHBIX CIOCOOOB HAXOXKICHUS
MOJIEJIA PErpeccuu (CuenaTh BEIBODI).

B xnure MS Excel:

— B [IEPBOM BKJIQJIKE: BBITIOJIHUTEH IPUMEP BHITIOJIHEHUS 3aJaHUs;

— BO BTOPOH BKJIQJIKE: BBIIIOJIHUTH 3aJ]aHUE CBOETO BapHaHTa.

IIpuMep BbINOJTHEHHSA 3a0AHHUS.

PaccMoTpuM Ha mnpuMepe MepBble JBa M3 IEPEUYUCICHHBIX CIOCOOOB

HaXOXIACHWA MOJACIIN PCTPCCCHH.

Tabmuua 1 — McxonHble JaHHBIS

Ton IIpou3BoaAMTENBHOCTH TPYAQ Cpeanuii cTa:xx padoTbl pado4ux B
OypoBoii Opuraabi, M/Opuraay B roj opuraje, roabl
2012 10 650 2,5
2013 11 200 3,5
2014 12 050 4,0
2015 13 500 5,0
2016 14 900 5,9
2017 13 100 50
2018 14 200 5,9
2019 16 300 6,5
2020 17 500 7,5
2021 18 200 8,0

1-it cnoco6. @ynkyus THHEHH.

B mepBom cmocobe i monydeHus: Ko3(hGUIMEHTOB, @ W D JUHEHHOTro
YPaBHEHUS PETPECCUU Y =a* X + b, onuceiBaroriero 3aBUCUMOCTb MEKTY
UCCIIEyeMbIMU TIOKa3aTEeNSIMHU, BOCIOJb3YeMCSl CTaTHUCTUYECKOW (PyHKIMen
JIMHEWH. Jlns storo Begenute aBe sueiiku D16:E16 M BBINONHHTE BCTaBKY

dynximu JJMHEWH ¢ apryMeHTaMy cOrJIacHO PUCYHKY 1.




AprymeHnTbl GyHKUMM ? X

NVHERH

k2
"

WU3sectHbie_3Hauennsy C2:C11 {2,5:3,5:4:5:5,5:5:5,5:6,5:7,5:8}

1>
I

WM3BecTHble_3Hauenua_x | B2:B1 'I‘ {10650:11200:12050:13500:14900:13100:14...

|
1

4 KoHcr

[
1

Cratucruka

= {0,000659893800566174;-4,0440962160...

BosBpamaeT napameTpbl nHerHoro npnfmm(euuﬂ M0 MeToAY HaMMEeHbLUMX KBaApaToB.

W3BeCTHBIE_3HAYEHNAY MHOXKECTBO 3HAUEHWH Y, AN KOTOPBIX YXKE U3BECTHO COOTHOLIEHNE y = mX + b.

3Hauenuwe: 0,001

1 Paexa no 3ToN QyHKLIMK Otmera
Pucynok 1 — Aprymentsl pynkimn JJMHENH

3nech «H3z6ecmuvle 3HaueHuss yy» — TUaANa3oH 3HaueHUU «Cpeonuil cmaosic
pabomul pabouux 6 bpucaoey, «HM3eecmHvle 3HaAUeHUs X» — TUANIA30H 3HAYCHUIM
«Ilpouzeooumenvnocms mpyoa 0Oypoeoti Opueadwvly. Haxmutre KOMOWHAIMIO
kiaBul SHIFT+CTRL+ENTER.

[Tomywaem cnenmyromue 3HaueHUS KodddumuenTo perpeccun — a = 0,001
(stueiika D16), b = -4,044 (suetika E16). B sueiiky C17 BBeneM

ypaBuenne Y = 0,001 * X - 4,044, yToObl TPOJEMOHCTPUPOBATH ypPaBHCHHE

perpeccuu:
15 Ko>d¢punnenTs ypaBHeHHA perpeccun a b

16 0,0007| -4,0441|
17 YpaBHeHHe perpeccun Y=0,0007*X-4,0441

PucyHok 2 — YpaBHeHUE perpeccun

2-it cnocob (epagpuueckuiir). Ilocmpoenue 1unuu mpenoa.

1. JIns monmydeHus: ypaBHEHUSI PErPECCUM MTOCTPOUM KOPPESLMOHHOE TOJIE
nepemeHHbIX X (IIpousBoaurensHocTh Tpyaa OypoBoit Opuranel) u Y (CpenHuit
CTaXX pabOTHI pabounx B OpUraje).

2. Beigenum guanazon syeek B2:Cl1, 3amyctuM mactep aAuarpamMm U
BbIOepeM Tun auarpammbl — Toueunas (B Excel 2007 BwiOepeM Ha mnaHenu

UHCTPYMEHTOB «BcTraBka» kHOMNKY «Toueunasi» u BbiOepeMm moatun «TodeuHas c



MapKepaMuy», Mocie 3TOro AuarpamMma OyJeT co3JaHa M MOMEIleHa HAa TeKyIIUn
JIUCT, TIOCJIE Yero € MOXXHO OyneT 100hOopMHTH). 3a1aeM I TUarpaMMbl UMsT —
«Koppensimonnoe mone», Ha3zBanue ocu X — «l[lpou3BoAUTENBHOCTD Tpyaa
OypoBoii Opuraabl, M/Opuraay B roq», ocu Y — «CpemHuii cTax paboThl pabodunx B
opurazne, roae» (B Excel 2007 nanHble NEWCTBUS BBIMOJHSIIOTCS HA BKJIAJKE
«MakeT» mocie BbIJIEICHUS AUarpaMMbl — KoMaHasl «Ha3BaHue nauarpammbly u
«Ha3Banus ocei»). Ha mnocnennem 1miare MacTepa YyKa3blBaéM  MECTO
PaCIoJIOKEHUS — TEKYILIUHN JHCT.

3. JlobaBUM JMHUIO TpeHAA Ha TOoueyHbId rpaguk (pucyHok 3). g 3Toro
HEOOXOJMMO  BBIICTUTH  JUAarpaMMy W BBIMOJHUTH  KOMaHAY  MEHIO
«/Inarpamma/Jlo6aBute nunuio TpeHga» (B Excel 2007 na Bkiagke «Maker»
BbIOEpUTE KOMaHIy «AHanmu3» u panee «JIlunuga Ttpenpga» u «JIuHeliHoe
npUOIMIKEHUE»), JTUOO BBIIOJHUTH JAaHHYIO KOMaHAy W3 KOHTEKCTHOIO MEHIO
«/lo0aBUTh JMHMIO TPEHJA...», LICIKHYB IO JI000H TOuke rpaduka mnpaBoi
KHONIKOM MbImi. JIuHus TpeHna — rpaduyeckoe MpeCTaBlICHHUE HAIpPaBIICHUS
U3MEHEHUS psijia JaHHBIX.

4. BeiOupaem TuN TpeHaa «JIMHEHHBID, KOTOPBIM HCMIONB3YyEeTCS s
anmpoOKCUMAIMM JaHHBIX [0 METOJY HAaWMEHBUIMX KBaJIpaToB B COOTBETCTBHH C
ypaBHeHueM: Y =a * X + b, rae a — yros HakioHa (B paauanax) u b — koopauHata

nepeceucHus ocu aderucce (ocu Y).

y.=0,0007x - 4,0441
RZ=0,9773

CpepaHuii cTax paboTbl paboumx B
bpuraae, rogpbl
o N W (%2 B« ) BN | 0 W

0 5000 10 000 15000 20000

MpoussoauTensHocTb Tpyaa byposoii Bpuraabl, m/6puragy B rog,

Pucynok 3 — JluarpamMmma ¢ JUHHEN U YypaBHEHUEM TPEH/IA



5. Ha Bxnanke [lapamerpsl ycranaBnuBaem ¢uaxku «llokasaTh ypaBHEHHE

Ha JuarpamMmce» Hu «ITomecTuth Ha AuarpaMmMmy BCIIMYMHY JOCTOBCPHOCTHU

2
anmpokcumaiuu Ry. [llenkaem no knonke OK. Jlanee MokHO oTopMaTUpoBaTh

9THU YPaBHCHUS, BbIACINUB UX U B KOHTCKCTHOM MCHIO BLI6paB «(DopMaT nmoanucu

2
JIMHUKW TPCHIOA». R® — 710 umcno ot 0 a0 1, KOTOPOC OTpPaXacT O0IM30CTh JIMHUM

TpCHAA K q)aKTI/IIIGCKI/IM JaHHBIM. JInaus TpCHOA Hanooee COOTBCTCTBYCT

JIEMCTBUTENBLHOCTH, KOT/Ia 3HaUYeHHE OJIM3KO0 K 1.

6. CpaBHMBaeM ypaBHEHUE PETPECCUH, MOTYyUYEHHOE TpadUuecKUM METOJIOM,

C YpaBHCHUEM, PACCUMTAHHBIM C MOMOIILI0 (PYHKIIUU JIMHEWH. Kax BUIuM, 3TH

YpPaBHCHUA OANHAKOBBIC.

Tabnuna 2 — cxoaublie JaHHBIC 1715 BHIMOJIHEHUS 3aJJaHUsI 10 BapraHTaM

CebecTonmocTb 1006144 1 T HedTH
Homep (110 OTHOIIEHHIO K ce(ecTONMOCTH Laybnna saneranms
MECTOPOKACHUA 1o MecTopo:xaeHuro Nel, 1osu HPOAYKTHBHOTO
TOPH30HTA, KM
eIMHHULbI)
Bapuanr 1
1 1,00 24
2 1,10 2.8
3 1,07 27
4 1,02 25
S 1,09 28
6 1,06 26
/ 1,07 27
8 1,04 25
9 1,09 28
10 1,10 29
Bapuant 2
1 1,01 25
2 1,11 2,91
3 1,08 2,81
4 1,03 26
> 11 2,01
6 1,07 27
! 1,08 2,81
8 1,05 26
9 11 2,01
10 1,11 3,02




Bapuanr 3

1 1,02 2,52
2 1,12 2,94
3 1,09 2,84
4 1,04 2,63
5 1,11 2,94
6 1,08 2,13
7 1,09 2,84
8 1,06 2,63
9 1,11 2,94
10 1,12 3,05
Bapuant 4
1 1,03 2,54
2 1,13 2,97
3 1,1 2,86
4 1,05 2,65
5 1,12 2,97
6 1,09 2,76
7 1,1 2,86
8 1,07 2,65
9 1,12 2,97
10 1,13 3,07
Bapwuant 5
1 1,04 2,57
2 1,14 3
3 1,11 2,89
4 1,06 2,68
5 1,13 3
6 1,1 2,78
7 1,11 2,89
8 1,08 2,68
9 1,13 3
10 1,14 3,1
Bapuant 6
1 1,05 2,59
2 1,16 3,02
3 1,12 2,92
4 1,07 2,7
3) 1,14 3,02
6 1,11 2,81
7 1,12 2,92
8 1,09 2,7
9 1,14 3,02




10 1,16 3,13
Bapuant 7
1 1,06 2,62
2 1,17 3,05
3 1,13 2,94
4 1,08 2,73
5 1,16 3,05
6 1,12 2,83
7 1,13 2,94
8 1,1 2,73
9 1,16 3,05
10 1,17 3,16
Bapuant 8
1 1,07 2,64
2 1,18 3,08
3 1,14 2,97
4 1,09 2,75
5 1,17 3,08
6 1,13 2,86
7 1,14 2,97
8 1,11 2,15
9 1,17 3,08
10 1,18 3,19
Bapuant 9
1 1,08 2,66
2 1,19 3,11
3 1,16 3
4 1,1 2,18
5 1,18 3,11
6 1,14 2,89
7 1,16 3
8 1,12 2,18
9 1,18 3,11
10 1,19 3,22
BapwuanT 10
1 1,09 2,69
2 1,2 3,14
3 1,17 3,02
4 1,11 2,8
3) 1,19 3,14
6 1,16 2,91
7 1,17 3,02
8 1,13 2,8




9 1,19 3,14
10 1,2 3,25
Bapuanr 11
1 1,09 2,69
2 1,22 3,14
3 1,17 3,02
4 1,11 2,8
5 1,19 3,14
6 1,16 2,90
7 1,17 3,02
8 1,13 2,8
9 1,19 3,14
10 1,2 3,25
Bapuant 12
1 1,11 2,69
2 1,2 3,14
3 1,17 3,02
4 1,11 2,8
3) 1,19 3,14
6 1,16 2,91
7 1,17 3,02
8 1,13 2,8
9 1,19 3,14
10 1,21 3,25
Bapwuant 13
1 1,09 2,69
2 1,2 3,14
3 1,17 3,02
4 1,11 2,8
5 1,19 3,14
6 1,17 2,91
7 1,17 3,02
8 1,13 2,8
9 1,19 3,14
10 1,2 3,25
Bapuanr 14
1 1,09 2,69
2 1,2 3,14
3 1,17 3,02
4 1,12 2,8
5 1,19 3,15
6 1,16 2,91
7 1,17 3,02




8 1,13 2,8
9 1,19 3,14
10 1,2 3,25
Bapwuanr 15
1 1,09 2,69
2 1,21 3,14
3 1,17 3,02
4 1,11 2,8
5 1,19 3,15
6 1,16 2,91
7 1,18 3,02
8 1,14 2,8
9 1,19 3,14
10 1,2 3,25

Heobxoaumo paccMOTpeTh NEpBBIE JIBa U3 IEPEUUCICHHBIX CIOCOOOB
HaXOXKJEHUs1 Mojenu perpeccuu. Bee nelictBus (B TOM uuncie popMaTHpOBaHUE

Ta0JIUIl) HEOOXOMMO BHITIOHATh, OITUPAsCh Ha o0pasell.




JlabopaTtopnass paGora Ne3. MHcnmoan3oBanue Haactpoiikun «Ilouck

PeICHUs» 1JIsl PCIICHUA 3a/1a4 OIITUMHU3AllUHd B Heq)TeI‘aCiOBOM aeJie.

Lenv pabomul.
HayuuThcsi mcnonbp30BaTh BO3MOXKHOCTH MS Excel mns pemenus 3amad

OIITUMH3AaII1H B HG(l)TGFaSOBOM JCIIC.

Kpamroe uznoorwcenue ocnoenvix meopemuyeckux u Memoouyeckux acnekmos
pabompi.

OnTtumuzanus 3HadeHnid Tadbnuuel Excel, yoBineTBopArommx onpeneaéHHbIM
KPUTEPHUSIM, MOXET OBbITh CIOXKHBIM mporieccoM. CpeacTBOM aHalv3a JaHHBIX
Excel sBasercst naactpoiika Solver (ITouck pemenust). C €€ mOMOIIbIO MOKHO
OTIPEJICNINTh, MPU KAKUX 3HAUYCHMSIX YKa3aHHBIX BIMSIONUX s4YeeKk (opmyna B
[EJICBOM siueiike MPUHUMAET HYXXHOE 3HaueHHe (MUHMMAJIbHOE, MaKCUMAaJIbHOE
WIM paBHOE KaKOW-mmOOo BenuuuHe). [[ns mpouenypbl MOMCKA PELIEHUS MOYKHO
3a/1aTh OTPAHUYCHUS, MPUUYEM HE 0053aTeHHO, YTOOBI MPU ATOM HCIIOJIH30BAIUCH
T€ K€ BIMAOIIME sYeWKW. [[nsg pacuyé€ra 3agaHHOTO 3HAYEHHS] NPUMEHSIOTCS
pa3JINuHbIE MATEMAaTUYECKHE METO/IbI ITIOMCKA.

Bbl MOXeTe€ yCTaHOBUTH PEXKHM, B KOTOPOM TOJYYEHHBIE 3HAYCHHS
NEPEMEHHBIX ABTOMATHUYECKH 3aHOcATCS B TalOmuiy. Kpome Toro, pe3ynbTarbl
paboThI MPOrpaMMbl MOTYT OBITH O(OPMIICHBI B BUE OTUYETA.

Hancrporika «Ilonck pemeHus» HUCHONB3YyETCS TMPU  PELUICHUH 3a7ad
ONTUMM3ALMK, a TakXKe I pelIeHUs YpPaBHEHUM W CHUCTEM YypaBHEHUH.
Hanctpoiika goctrymHa Bo Bcex Bepcusix Excel. OOparute BHUMaHME, YTO
CKPHHILIOTBI MOTYT HECOOTBETCTBOBATH Ballel Bepcuu. HecmoTpst Ha TO, 4TO
HEKOTOpbIe (DYHKIIMM MOTYT MEHSTh CBOE MECTONOJOXKEHHE B 3aBUCHMOCTHU OT
BEPCUU HAACTPONKH, QYHKIIMOHA OCTAETCS MPAKTUUECKH HEM3MEHHBIM.

[Iponienypa moucka pelIeHHs MO3BOJSET HAWTH ONTUMAIIBHOE 3HAYCHUE
dbopMynbl, coaep)kalledcss B sUelike, KOTopasi Has3bplBaeTcs LEJIeBOl. Ira

npoleaypa paboTaer ¢ TPYNNoOW siUeeK, NPSIMO WM KOCBEHHO CBSI3aHHBIX C



dbopmyioil B neneBoit siuerike. YToObl MOMYyYUTh MO (POpMyJie, COAEpIKAILEHCS B
LEJICBOM SYEHKE, 3aJaHHBIM pE3yJIbTaT, MNPOLEAypa H3MEHSET 3HAYEHHsS BO
BIUSIOMUX sueiikax. UToObI Cy3UTh MHOXECTBO 3HAYEHUH, HCIOJb3YyEMbIX B
MOJIENIH, TMPUMEHSIOTCS OTPAaHWYEHUS. DTH OTPaHUYCHHsS] MOTYT CChUIATBCS Ha
JPYTUE BIUSIONIUE TYCHKU.

[Ipouenypy mnoucka pemeHus MOKHO HCIOJIb30BaTh JIs ONpeaeiIeHUs
3HAQYEHHUS BIUSIONICH SYEHUKH, KOTOPOE COOTBETCTBYET IKCTPEMYMY 3aBHCUMOM
SYEHKH, HATPUMEP, MOKHO U3MEHUTh O0BEM MIIAaHUPYEMOTO OIOJIKETa U YBUICTD,
KaK 3TO MOBJHIET Ha IPOEKTUPYEMYIO CYMMY PacXOJI0B.

Pasmep 3amgaun, KOTOPYIO MOMKHO PEIINTh C TMOMOINBIO 0a30BOM BepCHH
POTrPaMMbI, OTPAHUYMBACTCA TAKUMHU MPEETbHBIMU MOKA3aTEIISIMU:

— KOJIMYECTBO Hem3BeCcTHRIX (decision variable) — 200;

— KoJIW4YecTBO (opMyJbHBIX orpaHudeHuil (explicit constraint) Ha
HenssectHble — 100;

— KOJIMYECTBO MpeebHbIX yclIoBUM (simple constraint) Ha HEU3BECTHBIE —
400.

Hancrtpoiika moctaBisiercst BMecte ¢ Excel, HO o yMOT49aHUIO OTKIIOYEHA.

UtoOs! BKIIOUHUTH €€, neperiaute no Bkiaake Daiin/Ilapamerpe/Hanctporiku
(pucyHok 1), B TOSIBUBIIIEMCSI TUAJIOTOBOM OKHE BbiOepuTe HaacTpoiiku Excel.

B okHe ycTaHaBnmMBaeM Trajouky HampoTHB Mo, kMém [lomck permeHus

(pucyHoK 2).



[NapameTpn Excel

Obwue ]
[ ‘_3 OCHOBHble NapameTpsl 4nA paboTsl ¢ Excel.
Dopmynsl
MpasonucaHne MapameTpbl NOAL30BaTENbCKOTO MHTEpdenca
CoxpaHeHue [okasblBaTe MUHU-NAHENb UMHCTPYMEHTOE NPU BEIAENEHWN (i
BKAKYUTE AMHAMWYECKMI NPOCMOTP (i)
Aseik

Bceraa ucnonessoeate ClearType

AononxutensHo LigeToBas cxema: Cepebpucras v

Hacrpoiika neHTel

CTUNb BCNNEIBAIOWMX NOACKA3OK: ‘ MoKasbIEaTh YAYHWEHHBIE BCMALIBAIOWME NOACKASKH W ‘

Naxens GeicTporo goctyna TPy CO34aHMM HOBBIX KHUT

Haacrpoiiku WpngT: |LUpu¢r TekcTa oo 1
LieHTp ynpasneHna 6e30nacHoOCTbI0 Pasmep: 11 v

PeXUM, MC0NB3YEMBIN N0 YMONYAHWIO A9 HOBLIX IMCTOB! [06uqnum pexum ¥

Yucno ancros: [3 2

JNnuxan HacTpoiika Microsoft Office

Wma nonesosatens: lvserkova |

[ OK ] [ OTmeHa ]

Pucynox 1 — [Tapametpst Excel

RIX)

AOCTYNHbIE HAACTPOMKH:
M| TrecPlan 1.6
MHCTPYMEHTBI AN EEPO
[INaker aHanusa
[INaket aHanusa - VBA
[V] Momek: PELWeHnA

K
OTMEHa

OB30p...

ABTOMATH3AUMA, ..

TreePlan 1.86 Decision Tree

Creates and modifies decision tree diagrams with automatic
formulas for endpoint values and for determining optimal
strategy.

Pucynok 2 — HaacTtpoiiku

UToOBI OTKPHITH OKHO TIOMCKA PEIIEeHUs], Ha/I0 BOMTH B MEHIO JlaHHBIE, TyHKT

[Touck pemrennst (pucyHok 3).

s N
A9 e-3|= " Knwral - Microsoft Excel . " [E=REE X
m [nasHas Bcraska PasmeTKa CTpaHMLE! Dopmynsl DaHHble PeueHsupoBaHme Bua Pa3paboTunK a@oF@ R

L{A] V3 Access 5 5 ‘ ﬁ \_;_é] MoaknK4eHns ﬁl E & Ouv E~E f:;é‘] MpoBepka AaHHbX ¥ % [pynnupoEBaTh ~ i"j AHaNM3 AaHHBIX
| | ‘ 7
-9 V13 UnTepHeTa = | i3 & % ceoiicrea | L Nos B r 2 2 Mouck pewerna
W3 gpyrux Cywecrsyiowme | O6HOBUTE ﬂl CopTupoeka = OuasTp Tekarno  Yaanute . X
(¥ Vs Tekcra WCTOUHNKOE ™ MOAKMOMEHUA Bce~ 5@ Msmenwntb csasu | A > cron6uam (5P Ananus “uTo ecm” ¥ MpOMEXyTOuHBIN UTOr
TIOAYHEHHE BHEWHIX A3HHBIX MoaknueHna | CopTMposka i GuALTP PaBOTa € ATHHBIMK Crpykiypa u Avanus |
Al - 5 v
A B c D | E | F | G | H | I | J | K | L | M | N | o | P | Q ‘:
1 =

Pucynok 3 —Jlenta oxna Excel



Otkpoetcs okHo [Touck pemenus (pucyHok 4).

r Al
MapameTpbl Noucka pewexns &J
ONTUMUMPOBATL LENEBYIO QYHKLUIO: E{l

fo: @ Makamym MuHuMyM 3HaqeHns:
W3MEHAR S4EIKI NEPEMEHHDBIX:
|
B COOTBETCTBMM C OrPaHMHEHUAMA:
- i DOobasute ]
I UsmernTb
| Yaanute
I ChpocuTb
- } 3arpysuTb/COXpPaHUTL
[V] CaenaTs nepemenHbie 683 orpaHUYEHIit HEOTPULATENBHBIMA
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Pucynok 4 — [lapaMeTpbl NOMCKA pEILICHUS

KoHTpoJibHBIE BONIPOCHI.

1. Uto moHMMaeTcs noj 3KCTPEMYMOM 3aBUCUMOM STYEHKU?

2. Kakumu mnpenenbHbIMU TOKa3aTeNsIMM OTPAaHUYMBAETCSA pa3Mep 3aJauM,
KOTOPYIO MOXHO PELIMTH C IIOMOIIBIO HAACTPOoikH «llouck pemenns»?

3. OnummTe NopsIOK aKTUBAaUWK HaACTPpOouKH «llonck pemenus».

IHopsinok BbINOJTHEHHUS 3aJaHUS.

1. Ilepen BBIMOTHEHUEM 3aJaHUSI U3YUUTh TEOPETUUECKYIO YACTh.

2. Coxpanuts HOBYI0 KHury MS Word.

3. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.

B xaure MS Word, Ha kakplii BOITPOC HEOOXO0IMMO MPUBECTH TPU BapraHTa
OTBeETA:

— NIEPBBIM NCTOYHUK: TEOPETHUUECKAS YACTh;

— BTOpPOM M TpeTuil HMCTOYHUKM: Internet (c 00s13aTeNbHBIM NPUBEIECHUEM

TUIEPCCHLUIOK).



4. Coxpanuts HOBYIO kHUry MS Excel.

5. BBINOJIHUTE 3aJjaHue C UCIoyb3oBaHueM monayis «llowck pemeHus» s
pelIeHys 3a/1a4 ONTUMHU3ALUU B HEPTETa30BOM Jiene (CAeNaTh BbIBObI).

B kaure MS Excel:

— B IIEpBOM BKJIAJIKE: BBIIIOJIHUTH IPUMED;

— BO BTOpPOH BKJIQJIKE: BBHIIOJHUTH 3aJjaHUE CBOETO BapHaHTAa.
PemuTh 3a1auy JIMHEMHOTO MPOrpaMMUPOBAHMS, UCTIONB3YsT MOTYJIb «llonck
pelieHus» MEeKTpoHHbIX Taonul Excel. Bece neiicTBus HEOOXOAUMO BBINOIHSATD,

OMUPASICh HA MIPUMED.

IlpuMep BbLINOJHEHHMS 3aJaHUsl € MCHOJb30BaHHMeM MoavJasa «llouck

peleHMs» JJIsl PeIleHNs 3a1a4 ONTHMM3AINMN B HehTera3zoBoMm Jielie.

MareMaTrdeckas MOAeIb 3aJa4Mu:
F(x,,x,)=3x, +2x, &> max
(4x, +2x, <80
2x, +3x, <60
10-x, +x, <I5

x,20 x,20

A,

TpeOyeTcst HalTH X1, Xo.
Janee 3anumeM nociea0BaTeIbHOCTh IEUCTBUM MPU UCITOIBb30BAHUN MOTYJIS
«ITouck pemieHus.

1. BBenéMm ncxoaHele JaHHEBIE.



Tadomuma 1 — Ucxonusle naHHBIE

A B C D E | F
l 3aTparsl 3arnacel Pacxoj pecypcoB
2 4 2 80
3 2 3 60
4 0 l 15
5 X X2 [TpubbUIb OT €AMHULBL IPOAYKLIUU
6 3 2
7 LleneBast pyHKLUs
8 |

2. Box popmyi.

Jlns pacuéra neneBor pyHKIMM B siueiiky A8 BBouM popmyiy:

=E6 - A6+ F6 - B6.

Janee BBoaMM (OpPMYIIbI OTpaHUYECHHUS:

B Aueiiky E2

=A2 - A6 + B2 - B6;

B Auekiky E3

=A3 - A6 + B3 - B6;

B AueliKy E4

=A4 - A6 + B4 - B6.

3. Ucnonb3oBanue Moayis «llonck pemenus».

Bxoaum B mento Cepsuc u BoiOupaem Ilouck pemenust B Bepcuu 2003, a B
Bepcuu 2010 Botitu B MeH1o J[anHbie u BIOpaTh [louck penienus.

OTtkpoiBaeTcst OkHO [Tonck pelienus, ero 3anoJiHsieM (PUCYHOK 5).

Ilenenas sueiika — AS.

YcTaHaBIMBaEM MMOUCK MAKCUMAIIBHOTO 3HAYEHHUS LIEJIEBOM STUYEHKHU.

3amaém n3MmenseMble sueiku — A6 : B6.



[Touck pelue Hua @

YCTEHOBHTD UENEBYH) AYErKy!

Paenoi: (%) maxcmmaneHomy sHavenmo () aHaversno: 0

O MrAHMaNEHOMY SHANEHINO
V3MEHAA AYEHKH!

$A$6:4886
OrpaHn4eHH1A;

BoinonHMTL

MpeanonoxmTe

$A$6:9886 >=0

$E$2 <=4C42
$E43 <=$C43
$E44 <= $CH4

(lapaMeTphl

AobaenTe

W3MEHNTE

Yaanure

BoccramnoenTe

Cnpasxa

Pucynoxk 5 — [lounck pemenus

BBoaum cucremy orpanndeHui, mEITKHEM 10 KHOTKe J[00aBUTH:

OTKpoeTcst OKHO OrpaHryYeHHi. BBOaMM 10 ouepen OorpaHu4eHUsI.

E2 <C2; E3 <(C3; E4 < C4; A6; B6 > 0 (pucyHok 6).
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Pucynok 6 — OrpannueHust

[IénknyB o kHonke OK, BoIiieM U3 OKHA OTPaHUYCHHU.

B okne Ilouck pemenus wmENKHYTh no KHomke Ilapamerpsl. B okne
[Tapametpsl moctaBuM (aaxok HanpoTuB Haanucu JluHeitHas monens. B okne
[Touck pemieHust MEIKHYTh N0 KHomMKe BpimomnuThk. [lomywaem HeoOxomumoe

MaKCUMaJIbHOE 3HaUY€HHE L1eJIeBON (DYHKLHUU U U3MEHSIEMBIX [TapaMeTPOB.



Ta6nuna 2 — Pe3ynbraThl pabOTHI.

A B C D E F
] 3aTparsl 3anacsl Pacxon pecypcosB
2 4 2 80 80
3 2 3 60 60
4 0 1 15 10
5 X1 X2 [TpuOBLUIL OT €IMHULIBI TPOAYKLIMU
6 15 10 3 2
7 Lleneras ¢pyHKIHA
8 65
[Monyuaem: x; = 15, x, = 10, fa = 65.
Tabmuua 3 — McxoaHble JaHHBIC

Bapuanr |

z= 0x,+4x, = max
(16x, +4x, <784
8x, +7x, <552
Sx, +9x, £567

A

x, 20; x, =20,

Bapuant 2

z= 6X,+2x, = max
(12x, +3x, < 684
10x, +5x, <690
3x, +6x, <558

x,20; x, 20.

e

Bapuant 3




z=2X, +3X, = max
(8x, +3x, <864
7x, +6x, <864
| 4x, +9x, <945

X, 20; x,20.

e,

Bapuanr 4

z =5X, + 2X, — max
(11x, +3x, <671
< 8x, +4x, <588
5x, +3x, <423

X, 20; x,20.

Bapuant 5

z = 3X, + 2X, — max
15x, +4x, <1095
I Ix, +5x, <865
9x, +10x, <1080

X, 20; x, 20.

Bapuant 6

z=3x, +9x, =& max
9x, +5x, <1431
7x, +8x, <1224
4dx, +16x, <1328

X, 20; x, 20.

Bapuant 7




z=3x,+9x, = max
6x, +3x, <714
5x, +10x, €910
3x,+12x, <948

X, 20; x,20.

Bapuanr 8

z=3X, +2X, = max
9x, +4x, <801
6x, + 7x, <807
3x,+8x, <768

X, 20; x,20

Bapuant 9

z=2X,+3X, = max
3x,+5x, <4353
dx, +8x, <616
3x, +11x, £627

X, 20; x, =0,

Bapwuant 10

z="Tx,+9x, = max
10x, +9x, <1870
Sx, +11x, <1455
dx, +15x, <1815

X, 20; x5, 20,

Bapuanr 11




z= 0x, +4x, = max
(16x, +4x, <784

8x, +7x, <552

| Sx; +9x, <567

x, 20; x;, 20,

s

Bapuanr 12

z="Tx,+9x, = max
10x, +9x, <1870
Sx, +11x, <1455
dx, +15x, <1815

X, 20; x5, 20,

Bapuant 13

z= 0x, +4x, - max
(16x, +4x, <784

8x, +7x, <552

| Sx; +9x, <567

x, 20; x;, 20,

s

Bapuant 14

z= 60X, +2Xx, = max
(12x, +3x, < 684
10x, +5x, <690

| 3x, +0x, <558

x,20; x, =20,

M,




JlabopatopHass padora Ne4d. OOocHOBaHHe IUIaHA HHTEHCUPUKALMHA

MPUPOCTA CKBAKUHHOM 100614 HePTH.

Lenv pabomul.
HayuuThcsi MCHonb30BaTh BO3MOXKHOCTH MS Excel mns pemenus 3amadq

OIITUMH3AaII1H B HG(l)TGFaSOBOM JCIIC.

Kpamroe uznoorwcenue ocnoenvix meopemuyeckux u Memoouyeckux acnekmos
pabompi.

OnTtumuzanus 3HaueHuid Tadbnuuel Excel, ynoBineTBopsronux onpeaenéHHbIM
KPUTEPHUSIM, MOXET OBbITh CJIOXHBIM MporieccoM. CpencTBOM aHaliM3a JaHHBIX
Excel sBasercst naactpoiika Solver (ITouck pemenust). C €€ mOMOIIbIO MOKHO
OTIPEJICNINTh, MPU KAKUX 3HAUYCHMSIX YKa3aHHBIX BIMSIONUX s4YeeKk (opmyna B
[EJICBOM siueiike MPUHMMAET HYXHOE 3HaueHHe (MUHMMAJIbHOE, MaKCUMAaJIbHOE
WIM paBHOE KaKOW-MOO BenuuuHe). s mpouenypsl MOMCKa PEIICHUS MOKHO
3a/1aTh OTPAHUYCHUS, MPUUYEM HE 0053aTeHHO, YTOOBI MPU ATOM HCIIOJIH30BAIUCH
TE€ K€ BIMAOIIME sYerKu. [{nsg pacuy€ra 3agaHHOTO 3HAYEHUS NPHUMEHSIOTCS
pa3JINuHbIE MATEMAaTUYECKHE METO/IbI ITIOMCKA.

Bbl MOXeTe€ yCTaHOBUTh PEXHM, B KOTOPOM IIOJYYEHHBIE 3HAYECHUS
NEPEMEHHBIX ABTOMATHUYECKH 3aHOcATCS B TalOmuiy. Kpome Toro, pe3ynbTarbl
paboThI MPOrpaMMbl MOTYT OBITH O(OPMIICHBI B BUE OTUYETA.

Hancrporika «llonck pemieHus» HUCHONB3YyETCS TMPU  PELUICHUW 3a1a4
ONTUMM3ALMU, A TaKXKe I pelIeHUs YPAaBHEHUM W CHCTEM YpaBHEHUH.
Hanctpoiika goctrymHa Bo Bcex Bepcusix Excel. OOparute BHUMaHME, YTO
CKPHHILIOTBI MOTYT HECOOTBETCTBOBATH Ballel Bepcuu. HecmoTpst Ha TO, 4TO
HEKOTOpbIe (PYHKIIMM MOTYT MEHSTh CBOE MECTONOJOXKEHHE B 3aBUCUMOCTH OT
BEPCUU HAACTPONKH, QYHKIIMOHAT OCTAETCS MPAKTHUCCKU HEM3MEHHBIM.

[Iponienypa moucka pelIeHHs MO3BOJSET HAWTH ONTUMAIIBHOE 3HAYCHUE
dbopMynbl, coaep)kalledcss B sUelike, KOTopasi Has3bplBaeTcs LEJIeBOl. Ira

npoleaypa paboTaer ¢ TpYyNnod s4yeeK, MPSIMO WM KOCBEHHO CBSI3aHHBIX C



dopmy1oil B neneBoit siuerike. YToObl MOMyduTh MO (GopMylie, coAepKalencs B
LEJICBOM SYEHKE, 3aJaHHBIM pE3yJIbTaT, MNPOLEAypa H3MEHSET 3HAYEHHsS BO
BIUSIOMUX sueiikax. UToObI Cy3UTh MHOXECTBO 3HAYEHUH, HCIOJb3YyEMbIX B
MOJICNIA, TMPUMEHSIOTCS OTPAHWYEHUSA. ODTH OTpaHUYCHHS MOTYT CCHUIAThCS Ha
JPYTUE BIUSIONIUE TYCHKU.

[Ipouienypy moucKa peleHrus MOKHO UCIOJIb30BaTh I ONpeeIeHUs
3HAQYEHHUS BIUSIONICH SYEHUKH, KOTOPOE COOTBETCTBYET IKCTPEMYMY 3aBHCUMOM
SYEUKH, HAIIPUMEP, MOKHO U3MEHUTh 00BEM IIAHUPYEMOT0 OIOJKETa U YBUJIETD,
KaK 3TO MOBJHIET Ha IPOEKTUPYEMYIO CYMMY PacXOJI0B.

Pasmep 3amgaun, KOTOPYIO MOMKHO PEIIUTh C TMOMOIIBI0 0a30BOW BepCHH
POTrPaMMbI, OTPAHUYMBACTCA TAKUMHU MPEETbHBIMU MOKA3aTEIISIMU:

— KOJIMYECTBO Hem3BeCcTHRIX (decision variable) — 200;

— KoJIW4YecTBO (OopMyJbHBIX orpaHudeHuii (explicit constraint) Ha
HenssectHble — 100;

— KOJIMYECTBO MpEebHBIX YCIOBUU (simple constraint) Ha HEU3BECTHBIE —
400.

Hancrtpoiika moctaBisiercst BMecte ¢ Excel, HO o yMOT49aHUIO OTKIIOYEHA.

UtoOBI BKIIOUHUTH €€, nepeiaute no Bkiuaake Paitn/Ilapamerpe/Hanctporiku
(pucyHok 1), B OsSIBUBIIIEMCS TUAJIOTOBOM OKHE BblOepuTe HaacTpoiiku Excel.

B okHe ycTaHaBnmMBaeM Trajouky HampoTHB Mo, kMém [lomck permeHus

(pucyHoK 2).
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Pucynox 1 — [Tapametpst Excel

Hagctpoku E]

A0CTYNHBIE HAACTPOMKH:
¥ lan 1.86
WHCTpYMEHTBI ANA EBPO
[ INakeT aHanusa p—
[_INaker aHanmsa - YBA
[V] Namck pewenna

Of30p...

ABTOMATH3AUMA. ..

H

TreePlan 1.86 Decision Tree

Creates and modifies decision tree diagrams with automatic
formulas for endpoaint values and for determining optimal
strategy.

Pucynok 2 — Haactpoiiku
UToOBI OTKPHITH OKHO TMOWCKA pPelIeHus, HaJ0 BOUTHU B MEeHIO J[aHHBIC, TyHKT

[Touck pemrenust (pucyHok 3).
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Pucynok 3 — Jlenta oxHa Excel



Otkpoetcs okHo [Touck pemenus (pucyHok 4).
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Pucynok 4 — [lapaMeTpbl NOMCKA pEIICHUS

KoHTpoJsbHBIE BONIPOCHI.

1. Uto moHnMaeTcs noj 3KCTPEMYMOM 3aBUCUMOM STYEHKU?

2. KakuMu mnpenenbHbIMU TMOKAa3aTeNIMU OTPAHUYMBAECTCSA pa3Mep 3a]auu,
KOTOPYIO MOXHO PELIUTh C TOMOIIBIO HAaICTporku «Ilonck pemenus»?

3. OnummuTe NopsIIOK akTUBaUWU HaACTpolkH «Ilouck pemeHus».

IMopsok BbINOJHEHUS 3aJaHUS.

1. Ilepen BIMOIHEHUEM 3aJJaHUSI U3YUUTh TEOPETUUYECKYIO YACTh.

2. Coxpanuth HOBYIO KHUTY MS Word.

3. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.

B xuure MS Word, Ha kaxxp1ii Bompoc He0OX0AMMO MPUBECTH TPU BaprUaHTa
OTBETA:

— NIEPBBIA UCTOYHHK: TEOPETUYECKASI YACTh;

— BTOpOM M TpeTwil MCTOYHUKH: Internet (c 00s3aTeNbHBIM HPUBEICHUEM

TUTIEPCCHUIOK).



4. Coxpanuts HOBYIO kHUry MS Excel.

5. B xmmre MS Excel BbIIOTHUTH 3aJaHWE CBOETO BapuaHTa C
ucrosib3oBanueM Moy «llouck pemeHus» s penieHus 3aad ONTUMHU3AIUU B
He(dTerazoBoM jiene (CAeIaTh BHIBOIBI).

B HI'IY npoBoasTcs pa3auyHbie BHABI MEPONPUITHI M0 MHTCHCUDHUKAIINH
no0bI4M, HanpuMmep, o0paboTku npu3zadoitHeix 30H ckBaxkuH (I13C): kuciaoTHBIE
(KO), rmunokucnotusie (I'KO), consno-kucnotueie (CKO) u Banusl (CKB),
ruapopaspeiBbl miactoB (I'PII) u 1. a. Jlna nposeaeHuss o6paboTok TpeOyroTcs
pas3nuyHble BUIBI IPOW3BOJCTBEHHBIX PECYpCOB: pabouas cuia, 000pyJIOBaHUE,
pEeareHTHl U T. 1.

3aTpaThl pecypcoB pas3iMyaloTcs B 3aBUCHUMOCTH OT Buaa obOpaborok I13C,
MPUHATOW TEXHOJIOTHH MTPOBEACHUS.

Pe3ynpTaToM OCYIIECTBICHUS MEPONPUSTHI SBISETCA TMPUPOCT JTOOBIYU
He(TU, KOTOPBIN TaKXKe pa3IMueH MPHU pa3HbIX Bugax oopadotok [13C.

3amaga 3aKiIOYaeTCsl B ONPENCICHWHM TaKoro IlaHa TMPOBEACHHUS
MEPOTIPUATUNA TI0 HMHTCHCHU(PUKAIMHU, KOTOPBIH, HMCXOAs W3 PalUOHAIBLHOTO
UCIIONIb30BaHUSI MMEIOIIUXCS PECypcoB, oOecrednBaeT MaKCHUMAaJIbHBIA TPUPOCT
00bIYM HEPTH.

CocTaBUM MaTeMaTUYECKYIO MOJIEb 3aauH.

O06o03HaunM b; Gona BpemeHrn 000pyI0BaHUS TPYIIIBI A,

b, — dona Bpemenu obopyaoBanus rpyiisl b,

b3 — Gonx BpemeHn o6opya0BaHus Tpymnbl B,

b4 — Tpymo3arpatel Opurajisl padoUmXx,

bs — MaTepuanbl ¥ peareHTsI,

| — MHJCKC MPOU3BOACTBEHHOTO pecypca,

J — uagexc Buga oopadotku I13C,

X1 — konmuecTBo 00padorok Buga CKO,

X, — konmuecTBO 00paboTok Buaa KO,

X3 — xonmmaectBo 06padoTok Buma ['KO,

X, — konnuecTBo 00padboTok Buga CKB.



3BeCcTHEI:

bj — 3amac I-ro Ipou3BOJICTBEHHOTO pecypca Ha INIAHUPYEMBIA TIEPUO/T;

ajj — HOPMBI 3aTpaT i-ro BHIA pecypca Ha NMPOBEACHHE OJHOW CKBa)KMHHOM

orepary |-ro Buaa oopadotku [13C;

¢j — HpHUPOCT N00BIYM He(TH HA OJHY CKBa)XMHHYIO OIEPalUIO IIpH

MIPOBEJICHUU OTPEAEIEHHOTO BHIa 0O0pabOTKHU.

Taomuma 1 — Ucxonuele JaHHBIE

BHJIEL pecypeos DoHx Ennnaunna Hopwmsl 3aTpar pecypcoB Ha
peCypcoB W3MEPEHUS OJIHY CKBaKMHHYIO OIEPAIUIO
1. O6opynoBanue A b, MaIll.-CMeH an aio ais aia
2. O6opynoBanue b b, MaIll.-CMeH as a9 ass Ao
3. O6opynoBanue B b, MaIl.-CMEH asy asy asz asa
gbnraz[ prI[OSanaTBI b4 YqcCJI. yac an (297} ass aay
5. Marepuamer — u bs TBIC. PYO. asy dso as3 asy
peareHThl
[TpupocT no0bIYM Ha 1 CKBaKHHHYIO
TOHHBI C1 Co C3 Cy
OTICPALUIO

MaremaTtuueckas MOJACIb UMCCT BU.

F(x,.X,,X;,X,) =¢,X, +¢,X, +C,X, +¢,X, — max

CucremMa OorpaHMYCHUI:

a 2 1}"1

a_’rlxl

Xy

A5y

a, X, + A, X, +asX; +a,x, <b

+a,,X, + Ay X, +a,, X, < b,
+ A, X, + a3 X; + ay, X, < b,
+a,X, +a,x; +a,x, <b,

+ a5, X, +agX; +ag, X, < b,

v, >0

Ay =

— 1eneBast GyHKITUSL.

CocTaBUThH MAaTeMaTUYICCKYI0O MOJACIIL TJIA CBOCTO BapHaHTa M, HCIIOJIb3Ys

Moayib [louck pereHus, paccuuTaTh KOJIMYECTBO Onepanuii o0paboTOK KaxKIoro

BUJa IJI1 TOJTYYCHUS MAKCUMAJIBHOT'O IIPUPOCTA I[O6I>I‘—II/I HC(l)TI/I.




Pemmnts 3a1a4y TMHENHOrO MPOrPaMMUPOBAHUs, UCIIOIB3Ys MOaylb «Ilonck

permenus» eKTpoHHbIX Tabymmi Excel. Bee neiicTBrus HE0OXOAMMO BBITIONHSTS,

Onupasch Ha 00pasell, BHIMOJIHEHHBINH B TabopaTopHO# padoTe No3.

Tabmuma 2 — BapuaHTh! 3ananus

S Hopwma 3arpar S
% & | = 8| pecypcoBHaomay | £ | = | = S Hopwa satpar
S 3 T e S 3 T £«| PCCypcOB Ha ONHY
g | = .5 3 CHBAKIHIYIO g = 8 3 CKBaKMHHYIO
m § o omnepanuio 1o m E( o
& - & OTIEePALNIO TI0 BUIAM
1 1480 | 0| 1|0 |1 1 260 0 | O | 1 | 1
2 1960|1001 2 360 | 1 |1 | 3| 2
1 3 |1000] 2 | 1 |1 |1 5 3 640 | 1 | 1 | O | 2
4 1800|1142 4 130012 |11
5 |30 32|11 5 580 | 1 | 1 | 2 | 1
— C; |40 |20 | 30| 10 — C; |16 |18 | 25| 20
1 |560| 0| 2 |1 |0 1 840 | 2 | 0 | 3 | 1
2 50 | 10|01 2 300 0 | 1| 2| 2
3 3 400 1 | 1|01 4 3 760 | 3 | 0 | 0 | 4
4 1690 | 1 | 1|12 4 1560 |1 |1 |11
5 1420 3 | 2 | 2 |1 5 900 | 2 | 1 | 3 | 1
— C; |20| 24|30 ]| 20 — C; |25 ] 15| 35| 40
1 1680 0| 1|2 |0 1 |j1000f 1 | 0| 1| O
2 1600 10|01 2 460 | 0 | 1 | 1 | 1
5 3 |31 0|10 6 3 [1200 1 | O | O | 3
4 1800 | 2 | 1|11 4 1600 2 |1 | 1] 2
5 |50 |1 2] 2|3 5 900 | 2 | 2 | 3 | 1
— Ci |10 15|12 |10 — Ci | 20]18 |19 | 28
1 1400 0 | O | 1 ] 2 1 680 | 2 | 0 | 1 | 3
2 |350 1] 100 2 700 0 | 1|2 |1
5 3 |45 ] 1 0] 0|1 3 3 800 | 1 /0] 4]0
4 1900 2 | 1|11 4 15001 |1 ] 1)1
5 |90 2 | 1|12 5 700 | 1 |1 | 2 | 2
— C; | 20|18 | 16 | 10 — C; |40 ] 20| 70 | 30
1 1200 0] 0|11 1 960 | 1 |1 | 1 | O
2 |[580 ] 1|11 2 2 7200 0 | 1 | 0 | 1
9 3 1901420 10 3 (1220 4 | 2 | 1 | O
4 |500] 1 1|1]1 4 16001 |1 ] 1] 2
5 |80 2 | 1|12 5 550 | 1 | 1 | 1 | 1
— C; |40 | 30 | 15| 15 — Ci | 20|17 | 15| 27
1 ]300 0|0 |11 1 500 | 1 1 ]0 |1
11| 2 |48 | 2 |1 |1 |2 |12| 2 800 | 1 | 1 | 0|1
3 19201 1 | 4 |2 | O 3 600 | 0 | 1 | O | 1
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Jlabopatopunass padora NeS. Ilpumenenue Hancrpoiiku Solver (Ilomck

pemeHml) AJIA pelICHUSA TpaHCHOpTHOﬁ 3agavul.

Lenv pabomul.
HayuuThcsi mcnonbp30BaTh BO3MOXKHOCTH MS Excel mns pemenus 3amad

OIITUMH3AaII1H B HG(l)TGFaSOBOM JCIIC.

Tlocmanoska 3a0auu.

HMMeroTest Tpu IMyHKTa IMOCTaBKH OJHOPOAHOTO rpys3a Aj, A, u Az U IATh
nyHKkToB B;, By, Bz, By, Bs norpebaenus storo rpy3za. B mynkrax Aj, A; u Aj
HAaXOJIUTCS TPY3, COOTBETCTBEHHO, B KOJIMYECTBE a1, A U a3 TOHH. B myHKTHI B1, B),
Bs, B4, Bs Tpebyercs mocTaBUTh, COOTBETCTBEHHO, by, Dy, b3, by, Ds TOHH rpy3a.
CToMMOCTh MEPEBO3KM EAWHUIIBI Tpy3a OT MNYyHKTAa TOCTAaBKH JIO0 ITYHKTa

noTpeOsIeHus MpUBEICHA B CIEAyIolIel Marpulie — Tabmuie 1:

Ta6nuna 1 — TpancrnopTHas 3a1a4a

[TyHKTBI IlyHKTBI HOTpEOICHHUS

ITIOCTaBKH Bl B2 B3 B4 B5
Ay dig dio dis dis dis
A; do d2 ds d2s ds
As das da. das dss das

Haiiti 1utan 3akperuieHus moTpeduTenell 3a MOCTaBIIMKAMU OJHOPOJIHOTO
rpy3a, 4ToObl 00IKMe 3aTpaThl MO MEpPeBO3KaM ObUTM MUHUMaIbHBIMU. COCTaBUTH
MAaTEMaTUYECKYI0 MOJICNIb 33Jaud W PEUTh €€, ucnoib3ys l[louck pemeHus
tabmui Excel.

a; = 400; a, = 250; a3 = 350.

b, =200; b, = 170; b; = 230; b, = 225; bs = 175.

13 9 5 11 17
D=|14 5 12 14 22|
20 17 13 18 21




Pewenue.

Haiiném cymmy 3amacoB u CcyMMy TIOTPEOHOCTEIH:

a; +a, + az =400 + 250 + 350 = 1 000;

b, + b, + b3+ by +bs =200+ 170 + 230 + 225 + 175 = 1 000.

Ecnu cymma 3anacoB paBHa CyMMe OTPEOHOCTEH, TO MOJIeTh TPAHCIIOPTHOM
3aJlayd HA3bIBAETCSl 3aKPBITOW, B MPOTUBHOM cCllydae MOJENIb OYIET OTKPBITOM.
OTKpBITYIO MOJEIh MOXHO TPHUBECTH K 3aKPBITOM MO MPaBUIy: €CIU CyMMa
3amacoB  OOJpllle CYMMBI TMOTpPEOHOCTEH, TO jgoOaBisieTcss  (DUKTUBHBIN
MOTPEOUTENh, TOTPEOHOCTH KOTOPOTO PaBHBI Pa3HOCTH MEXIY CYMMOM 3aIlacoB U
CyMMOW MNOTpeOHOCTEH, a Tapudsl NEPeBO30K K HEMY paBHbl HYJSM, 3ajadya
npeBpaiiaeTcs B 3akpbiTyio ¢popmy. Eciau cymma morpeGHOCTEH OoJibllie CyMMBbI
3armacoB, TO J00aBisAeTCs (DUKTUBHBIN ITOCTaBIIUK, 3alachl KOTOPOTO PaBHBI
Pa3HOCTU MEXKy CYMMOM MOTPEOHOCTEN U CYMMOM 3amacoB, a Tapu(dbl epeBO30K
OT HETO PaBHBI HYJISIM, 3aJlaya IIPEBPAIACTCS B 3aKPBITYIO (popMmy.

PaccmoTpuMm cHavanma 3akpeiTyto Mozenb. CyMma 3amacoB paBHa CymMMe
NOTPEeOHOCTEM, TO €CTh BCE 3aMachl JIOHKHBI OBITh BBIBE3CHBI, M BCE MOTPEOHOCTH
YIOBIIETBOPEHBI.

O0o03Ha4MM X;j — KOJIMYECTBO Ipy3a, NEPEBO3ZUMOro oT A;j Kk Bj, u coctaBum
MaTEMaTUYECKYIO0 MOJIEJb 3a/1a4H.

[eneBas pyHKIMSA — 001IME 3aTPAThl HA IEPEBO3KU:

£ =13x,+9x, +5x,; +11x, +17x, +
+14x,, +5x,, +12x,; +14x,, + 22x,. +

+20x;; +17x,, +13x;; +18xy, + 21x;; — min.
OrpaHuyeHus:

.xu + Xy, + X5 + X, + X5, =400

X, t X, + X, + X, +x,, =250

Xy, X, Xy, X, X, =350
Xy, + X, + x5, =200

X+, x5, =170

Xy T X, T X5 = 230

Xy, + X, +xy, =225

X5+ Xy + x5 =175
X,=0,i=1.3.j=1.5.



HaiiTh HEOTpULIATENBHBIC 3HAYEHUS Xjj, YIOBIETBOPSIOIIAE CHUCTEME
OTpaHUYCHUN U MUHUMU3UpYIoIue PyHKIUIO Z — 3aTpaThl HA EPEBO3KHU.

PaccmoTpum mocienoBaTeNnbHOCTh ACHCTBHM IS PELICHHUS 3TOW 3ajayu,
UCIoJIb3yst MOayJib [lonck penienust.

1. lMoaroroBka MCXOAHBIX AJaHHbIX Ha JgucTe Excel. B sueiiky Al BBecTH
TekcT « TpancnopTHas 3agauay. B sueiiky B2 texct «IloTpeduTenn». B sueliku
¢ B3 no F3 na3Banus motpedureneii. B sueiiky A4 BBecTr TekcT «IlocTaBIMKmy.
B sueiiky B4 BBecTH TekecT «CTOMMOCTD NepeBO3KH eIUHUIIBI TPy3a». B sueliky
G4 teker «3anacel». B aueiiku AS no A7 Ha3zBaHUA NOCTAaBIIUKOB. B sueriky A8
TekcT «IloTpedHOCTHY. 3HaUCHMS 3amacoB BBECTH B 0J10K ssueek G5:G7. 3naueHus
notpebHocTe BBecTH B OJok siueek B&:F8. CTomMoCTH mMepeBO3KH €IWHUIIBI
rpysa ot A; k Bj BBectn B 050k sueex BS : F7. Jlna muiana nmepeBo3oK OTBENEM
ook stueexk B12:F14. B sueiiky A9 BBectu Tekct «/locraBieno». B sueitky H4
BBeCTU TEKCT «BbiBe3eHo». B sueiiky B10 BBectu Teker «Iliian mepeBo3ok». B
sueliku ¢ B11 no F11 na3zBanus norpeduteneii. B siueiiku ¢ A12 no Al4 na3Banus
noctaBmuKoB. B B15 BBecTH TekeT «3aTpaThl HAa mepeBO3KM» (puc. 1).

2. BBog ¢opmya u ¢Pynkumii. B sueiiky B16 BcraBum ¢dyHKIHIO
CymmMmmponsB. B okne 3Toi ¢yHKIMM yKazaTh nepBbii maccuB B5:F7, Bropoii
MaccuB B12:F14. B sueiiku H5, H6, H7 BBectnn dpynkuum: B HS5 — dynkmuio
CYMM(B12:F12), B8 H6 — d¢ynkuuro CYMM(BI13:F13), B8 H7 — dynkuuto
CYMM(B14:F14). B sueiiku B9, C9, D9, E9, F9 BBectu ¢ynknuu: B B9 —
¢ynkuuro CYMM(B12:B14), B8 C9 — ¢yukuuro CYMM(C12:C14), B D9 —
bynkuuro CYMM(D12:D14), B E9 — ¢ynxkuuro CYMM(E12:E14), B F9 —
byakuuro CYMM(F12:F14).



A B C D E F G H

1 TpaHcnopTHas sagad4a

2 NoTtpebutenn

3 Bl B2 B3 B4 B5

4 MocTaBWMKK CTroMmocTb NepeBO3KM egUHALbI Frpy3a 3anacbl BbiBeseHo
5 Al 13 9 5 11 17 400 0
6 A2 14 5 12 14 22 250 0
7 A3 20 17 13 18 21 350 0
8 MNotpebHocTH 200 170 230 225 175

9 |[focTtaeneHo 0 0 0 0 0

10 MnaH nepesosoK

11 Bl B2 B3 B4 B5

12 Al

13 A2

14 A3

15 3aTpaTbl Ha NepPeBO3KHU

16

17

Pucynok 1 — McxonHbie TaHHbIE

3. Boiitu B mMenio /lanusble, [lonck pemenusi. B oxne I[loucka permenus
YCTaHOBUM LI€NIEBYIO siueiiky B16, mepekitouaTenb yCTaHOBMM Ha min, B IOJIE
W3mensis siueiiku ykaxem mblkoid 0ok B12:F14. Jlanee BBecTH OorpaHUYeHUS.
[I&nkayTh 110 KHOTIKE JI0OaBUTE.

4. B okHe OrpaHMYeHN BBECTH OJHO 32 APYruM 9 orpaHnyYeHuii:

— nepBoe orpannuenue: HS = G5;

— BTOpoOe orpannuenue: H6 = G6;

— TpeThe orpannuenue: H7 = G7;

—yeTBEpTOE orpanunueHue: B9 = BS;

— matoe orpannuenue: C9 = C8;

— mectoe orpannuenue: D9 = DS;

— cenpMmoe orpannuenue: E9 = E§;

— BOCbMOE orpannyenue: F9 = F§;

— nessroe orpanndenue: B12: F14 > 0 (puc. 2).



Cnpaeka

[lomcK pewenHA &l
YLTAHOBMTE LWENEEYHD AHEMAKY
P 7H I

BEHOM: () MAKCHMANEHOMY SHAYEHMD () 3HAYEHHHD
(%) MMHMMANEHOMY SHAHEHHHD

3MEHAA AYEFH!

sz =

fozepis -0 2

$649 = 4643

e itk

foio= ot

$ES = $E8 YAAMMTE

= .

Pucynok 2 — [louck pemrenus

5. Ilocne BBOmAa OrpaHMYe€HUN CHOBa BOWTH B OKHO [louck pemieHus wu
MIPOBEPUTH MPABUILHOCTH BBOJIA OrpaHrueHUi. Eciu ecTh ommOKH, UCIOIB30BaTh
KHOTIKM I3MeHuTh Win ¥YAaJuTh. 3aTeM BOWTH B OKHO IlapaMeTpbl U 1TOCTaBUTH
dbnaxok B moje HanpoTuB Haanucu Jluneitnass moaeab. Jlanee B okHe I[louck
pellIeHUs MEIKHYTh 10 KHONKE BBIMOJIHUTD.

6. B pe3ynaprare mnojiyduM ONTUMAJbHBIM IUIAH MEPEBO30K W 3HAYECHUE
GyHKIMA MUHUMAIIBHBIX 3aTPaT: Zmin = 12 055 enunuir (puc. 3).

X111 = 0 X1 = 0 X13 = 230 X4 = 170 X15= 0;

X217 = 80 X9 = 170 Xp3 = 0 Xo4 = 0 Xo5 = 0;

X31 = 120 X35 = 0 X33 = 0 X34 = 55 X35 = 175.



A B G D E F G H

1 TpaHcnopTHana sagava

2 Notpebutenu

3 B1 B2 B3 B4 B5

4 MocTaBWKMKKN CTOMMOCTb NepeBO3KM egMHMLbI TPY3a 3anacbl BbiBeseHo
5 Al 13 9 5 11 17 400 400
6 A2 14 5 12 14 22 250 250
7 A3 20 17 13 18 21 350 350
8 MotpebHocTH 200 170 230 225 175

9 |docTtaeneHo 200 170 230 225 175

10 MnaH nepesosoK

11 Bl B2 B3 B4 B5

12 Al 1] 0 230 170 0

13 A2 80 170 0 1] 0

14 A3 120 0 0

15 3aTpaTbl Ha NepeBo3KM

= | 12055 | e e

17 = | = Peapnerarel

18 : Mpeasm

19 l

Pucynok 3 — Pe3ynbpTaT paboThl

3aoanue 0151 camocmosamenbHO20 peuleHus.

B  peruone pacnonoxeHo Heckosbko ~HIY, obGecneunBarommx
onpenenéHHble O00BEMBI  100bIYM  HEPTH, KoTopas mnoctymaer Ha HII3,
pPaCIIOJIOKEHHBIE B PA3JIMYHBIX PETHOHAX CTPaHbl W HMEIOLIME pa3JIMYHbIC
MPOU3BOJICTBEHHbIE MOIIHOCTU. B cuiy pasHoynanéHHOCTU moTpeduTened oT
HI'JIY 3atpathl Ha TpaHCTIOPTUPOBKY HE(DTH Pa3IUIAIOTCS.

B 3agade HEOOXOAMMO COCTaBUTHh IUIAaH 3aKPEIUICHHS TOCTABIIMKOB 32
NOTPEOUTENSIMU, KOTOPBIA YUYUTHIBAET, IO BO3MOXXHOCTH, HauOojee MOJHOE
ynoBneTrBopeHue norpedbuteneir HII3 u mpu sTomM obecrieunBaeT MUHUMAJIbHBIC
3aTpaThl HA TPAHCIIOPTUPOBKY HEPTH.

BBeném yciioBHBIE 0003HAYCHUSA:

I —uagexc HCAY, i=1, m;

m — o6mee unucio HI'JIY B peruone;

j — Wunexc HII3,j =1, n;

N — o0O1zee yncao HII3.



H3BecTHO:
a; — 006EéMbI oOBuM HedTH B i-oM HI'JTY, ThIC. T;
b; — notpebnOCTS j-ro HII3 B HedTH, THIC. T;

Cij — U31ep>KKkH Ha TpaHcopTHpoBKy 1 000 T HedTH, ThIC. pYO.

KoHTpoJibHBIE BONPOCHI.
1. Yro Takoe TpaHcnopTHas 3a1a4a?
2. Onumure NOpSAOK PELICHUs TPAHCHOPTHOW 3a7add 3aKphITOrO THIA C

MMOMOIIBIO HAACTPOUKH «Ilouck permenus».

IHopsaAiOK BBINOJIHEHUS 3aJaHUS.

1. Ilepen BBINMOJHEHUEM 3aJIAHUSI U3YUUTh TEOPETUUECKYIO YaCTh.

2. CoxpanuTth HOBYIO KHUTY MS Word.

3. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.

B xaure MS Word, Ha kax b1t BOIIpoc HEOOXOIMMO MPUBECTU TPU BapraHTa
OTBETA!

— MEPBBIM UCTOYHUK: TEOPETUUECKAS YACTh;

— BTOpOW W TpeTuid uctouyHuku: Internet (¢ oOsi3aTeIBHBIM MPUBEICHUEM
TUIEPCCHIIOK).

4. Coxpanuth HOBYI0 KHUTY MS Excel.

5. BoimonauTs 3aganue (cenaTh BEIBOJIBI).

B xnure MS Excel:

— B IEPBOM BKJIAJIKE: BBITIOJIHUTH IPUMED;

— BO BTOpOﬁ BKJIAQJIKC:. BBIIIOJIHUTD 3aJaHHUC CBOCI'O BapHaHTa.

Tabnuma 2 — BapuanTsl 3a1aHus

Bapuanr 1
OO6BbEMBI ITorpebnocts HII3 B HEDTH, THIC. T
TOO0bIYH
He(TH, ThIC. 180 220 560 300 710
T
500 3 9 7 5 8




320 6 4 10 8 4
400 8 7 5 12 10
550 9) 3 7 9 12
200 4 5 8 9 4
Bapuant 2
OO0BEMBI [Torpebnocts HII3 B HedTH, THIC. T
T0OBIYN
He(dTH, THIC. 210 240 580 300 280
T
400 7 7 5 14 5
300 10 9 7 12 4
210 5 8 9 10 9
450 7 9 12 8 8
250 8 12 11 9 7
Bapuanr 3
O0BbEMBI [Torpednocts HII3 B HEdTH, THIC. T
00BIYU
He(TH, ThIC. 400 210 560 280 180
T
400 8 4 5 10 12
300 8 8 9 12 14
220 12 12 7 7 8
450 9 8 12 9 12
260 9 9 10 5 4
Bapuanr 4
OO0BEMBI ITorpeOnocTs HII3 B HEdTH, THIC. T
O00BIYN
He(TH, THIC. 380 180 500 300 130
T
380 5 14 7 7 5
250 7 12 10 9 8
220 9 10 5 8 12
440 12 8 / 9 9
200 11 9 8 12 9
Bapuanr 5
O0BbEMBI ITorpeOnocts HII3 B HEdTH, THIC. T
TOO0BIYH
HeTH, THIC. 150 200 180 250 670
T
300 14 7 / 12 10
350 12 10 9 4 8
400 10 5 8 9 7
210 8 7 9 8 6
190 9 8 12 3 10




Bapuant 6

O06BbEMBI [Torpednocts HII3 B HEdTH, THIC. T
T00BIYU
He(dTH, THIC. 250 180 400 280 450
T
200 7 12 10 14 10
320 10 4 8 12 8
380 S) 9 7 10 9
450 7 8 6 8 8
210 8 3 10 9 10
Bapuant 7
OO0BEMBI ITorpeOHocTs HII3 B HEdTH, THIC. T
JTOOBIYN
He(TH, THIC. 250 180 380 280 490
T
210 10 14 4 5 10
320 8 12 8 9 12
400 7 10 12 7 7
450 6 8 8 12 9
200 10 9 9 10 5
BapuanT 8
OO0BbEMBI ITorpeOnocTs HII3 B HEdTH, THIC. T
OO0BIYH
HedTH, THIC. 260 220 410 280 370
T
190 7 7 7 10 14
320 10 9 10 8 12
280 5 8 5 7 10
450 7 9 7 6 8
300 8 12 8 10 9
Bapuant 9
OO6BbEMBI ITorpebnocts HII3 B HEDTH, THIC. T
TOO0bIYH
HeTH, THIC. 280 290 450 350 340
T
260 14 4 14 10 7
340 12 8 12 8 10
360 10 12 10 9 5
460 8 8 8 8 /
290 9 9 9 10 8
BapwuanT 10
O0BEMBI ITorpe6uocTs HII3 B HEDTH, THIC. T
AOOETH 180 220 560 300 710
He(TH, ThIC.




T
500 o) 14 7 7 5
320 7 12 10 9 8
400 9 10 5 8 12
550 12 8 7 9 9
200 11 9 8 12 9
Bapuanr 11
O06BbEMBI [Torpebnocts HII3 B HEdTH, THIC. T
T00BIYHU
He(dTH, THIC. 180 220 560 300 710
T
500 14 4 14 10 7
320 12 8 12 8 10
400 10 12 10 9 3)
550 8 8 8 8 7
200 9 9 9 10 8
Bapuant 12
OO0BEMBI ITorpeOHocTs HII3 B HEdTH, THIC. T
JTOOBIYN
He(TH, THIC. 210 240 580 300 280
T
400 3 9 7 3) 8
300 6 4 10 8 4
210 8 7 5 12 10
450 5 3 7 9 12
250 4 5 8 9 4
Bapwuanrt 13
OO0BbEMBI ITorpeOnocTs HII3 B HEdTH, THIC. T
OO0BIYH
He(TH, ThIC. 400 210 560 280 180
T
400 / 12 10 14 10
300 10 4 8 12 8
220 5 9 7 10 9
450 7 8 6 8 8
260 8 3 10 9 10
Bapuant 14
OO6BbEMBI ITorpebnocts HII3 B HEDTH, THIC. T
TOO0bIYH
He(dTH, THIC. 380 180 500 300 130
T
380 14 7 7 12 10
250 12 10 9 4 8
220 10 5 8 9 7




440 8 7 9 8 6

200 9 8 12 3 10

Vkazanus.

Monaens 3ana4u.

1. B KadecTBe HEHM3BECTHBIX 3aJaud IPUHMMAIOTCS IIEPEMEHHBIE  Xjj,
o3Hauarolue 00bEM nepeBo3ok Hedtu ot i-ro HI'LY x j-my HII3.

2. B xaudectBe K03 (PUIIMEHTOB 11€JIeBOM (PYHKIIMKM BBICTYHAIOT U3ACPKKU Ha

nepeBo3ky 1 000 T nedtu. LleneBas GyHKIMS MUHUMUZHPYETCSI.




Jlabopatopnass padora Ne6. Ilpumenenme Hagcrtpoiiku Solver (Ilomck

pemeHml) AJIA pelICHUSA TpaHCHOpTHOﬁ 3aa4M OTKPLITOI'0 TUIIA.

Lenv pabomul.
HayuuThcsi mcnonb30BaTh BO3MOXKHOCTH MS Excel mnsa pemenus 3amadg

OIITUMH3AaII1H B HG(l)TGFaSOBOM JCIIC.

Ilocmanoexa 3a0auu.

Ecnu cymma 3anacoB paBHa CyMMe NOTPEOHOCTEM, TO MOJIETb TPAHCIIOPTHOM
3a/layd HA3bIBAETCS 3aKPBITOW, B MPOTUBHOM Cllydae MOJENIb OYIET OTKPBITOM.
OTKpBITYIO MOJEJIb MOXHO IPUBECTH K 3aKPBITOM IO IMPAaBWIy: €CIH CymMMma
3amacoB  OOJbllle CYMMBI MOTpeOHOCTEH, TO moOaBisieTcsi (DUKTUBHBIN
noTpeduTeab, HOTPEOHOCTH KOTOPOTO PAaBHBI PA3HOCTH MEX]y CYMMOM 3alacoB U
CyMMO# mnoTpeOHOcTel, a Tapu@bl MEPEeBO30K K HEMYy paBHbl HYJSAM, 3aaaya
npeBpaiaercs B 3akpoeiTyio dopmy. Ecau cymma nmotpebHOCTE 0obIlie CyMMBbI
3aracoB, TO JA00aBisieTcs (UKTUBHBINA IOCTABIIMK, 3aMachl KOTOPOTO pPAaBHbI
Pa3HOCTU MEXKIY CYMMOM MOTPEOHOCTEN U CYMMOM 3amacoB, a Tapu(bl IEPEBO3OK

OT HETO PaBHBI HYJISIM, 33Jlaua IPEBPAIACTCS B 3aKPHITYIO (popmy.

3aoanue 01151 camocmosmenbHO20 peuleHusl.

B  permone pacnonoxeno Heckonmbko ~ HIY, obGecneunBarommx
onpenenéHHble O00BEMBI  100BIYM  HEePTH, KoTopas mnoctymaer Ha HII3,
pAacIONIOKEHHBIE B PA3JIMYHBIX PETHOHAX CTPAaHbl W HMEIOLIME pa3IMYHbIC
IPOM3BOJCTBEHHBIE MOIIHOCTH. B cuiy pasHoyaan€HHOCTH mNOTpeduTeneil or
HI'JIY 3aTtpathl Ha TpaHCIOPTUPOBKY HE(DTH Pa3IUIAIOTCS.

B 3amaye HE0OXOIMMO COCTaBUThH IUIAH 3aKPEIUICHHs IOCTABIIMKOB 3a
NOTPEOUTENSIMU, KOTOPBIA YUYHUTHIBAE€T, MO BO3MOXKHOCTH, HauOoyiee TOIHOE
yaosieTBopeHue norpedouteneit HII3 u npu s3tom obecrnieunBaeT MUHUMAJIbHBIC

3aTpaThl Ha TPAHCTIOPTUPOBKY HEPTH.



BBeném yci10BHBIE 0003HAYEHUS:

I —unagexc HCAY, i=1, m;

m — o6mee uucio HI'JIY B peruone;

] — Unapekc HII3, j =1, n;

N — oOmree unciao HII3.

HN3BecTHO:

a; — 00b6EéMbI oOBuM HedTH B i-oM HI'JTY, ThIC. T;
b; — notpebnOCTS j-ro HII3 B HedTH, THIC. T;

Cij — M37Iep>KKK Ha TpaHcopTupoBKy 1 000 T HedTH, THIC. PYO.

KoHTposbHbIE BONIPOCHI.

1. B 4yem 3akirodaercs NPUHLMIIHAIBHOE Pa3Inune MEXAY TPAHCIOPTHBIMH
3a/1a4aM¥ OTKPBITOTO U 3aKPBITOTO TUIIA?

2. OnumuTe MOPSAIOK PEMICHUST TPAHCIOPTHOW 3aJadyd OTKPBITOTO THUMA C
MIOMOIIBIO HAACTPOUKH «Ilouck permeHus».

IHopsinok BbINOJIHEHHS 3aJAHUS.

1. Ilepen BBIMOTHEHUEM 3a[JaHUSI U3YUUTh TEOPETUUECKYIO YACTh.

2. CoxpanuTth HOBYIO KHUTY MS Word.

3. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.

B xaure MS Word, Ha kaxxibIii BOIIpoc HEOOXOIMMO MPUBECTU TPU BapraHTa
OTBeETA:

— MEPBBIA UCTOYHUK: TEOPETUYECKAS YACTh;

— BTOpOM U TpeTud ucTtouyHuku: Internet (¢ oOsi3aTeNbHBIM NPUBEICHUEM
TUIIEPCCHUIOK).

4. Coxpanuth HOBYI0 KHUTY MS Excel.

5. BeinosnHuTh 337aHKE (CETATh BHIBOJIBI).

B kuure MS Excel:

— B IEPBOM BKJIAJIKE: BBITIOJIHUTH IPUMED;

— BO BTOpOﬁ BKJIQJIKC: BBIIIOJIHUTDH 3aJaHUC CBOCTO BaApHaHTaA.



Tabnuna 1 — BapuanTsl 3aanus

Bapuanr 1
OO0BEMBI [Torpebnocts HII3 B HedTH, THIC. T
T0OBIYN
He(dTH, THIC. 200 220 560 300 710
T
500 3 9 / 5 8
320 6 4 10 8 4
400 8 7 5 12 10
550 S 3 7 9 12
190 4 5 8 9 4
Bapuant 2
O0BbEMBI [Torpednocts HII3 B HEdTH, THIC. T
00BIYU
He(TH, THIC. 250 240 580 300 280
T
400 7 7 5 14 5
300 10 9 7 12 4
210 5 8 9 10 9
440 / 9 12 8 8
250 8 12 11 9 /
Bapuant 3
OO0BbEMBI ITorpeOnocTs HII3 B HEdTH, THIC. T
00BIYN
He(TH, THIC. 400 260 540 280 180
T
400 5 4 5 10 12
300 8 8 9 12 14
220 12 12 / 7 8
450 9 8 12 9 12
260 9 9 10 5 4
Bapuant 4
O0BbEMBI ITorpednocts HII3 B HEdTH, THIC. T
TOO0bIYH
He(TH, ThIC. 380 200 500 300 130
T
380 5 14 / 7 5
250 / 12 10 9 8
200 9 10 5 8 12
440 12 8 7 9 9
200 11 9 8 12 9
Bapwuant 5
OGBEMBI | [Torpebnocts HII3 B HedTH, THIC. T




T00BIYHN
HeTH, THIC. 190 200 180 250 670
T
300 14 7 7 12 10
350 12 10 9 4 8
400 10 5 8 9 7
200 8 7 9 8 6
190 9 8 12 3 10
Bapuant 6
O06BbEMBI [Torpebnocts HII3 B HEdTH, ThIC. T
T00BIYU
He(TH, THIC. 260 180 400 280 450
T
200 7 12 10 14 10
320 10 4 8 12 8
380 9) 9 7 10 9
420 7 8 6 8 8
210 8 3 10 9 10
Bapuant 7
OO0BEMBI ITorpeOHocTs HII3 B HEdTH, THIC. T
JTOOBIYN
He(TH, THIC. 260 180 380 280 490
T
210 10 14 4 5 10
320 8 12 8 9 12
400 7 10 12 7 7
420 6 8 8 12 9
200 10 9 9 10 5
BapuanT 8
O0BbEMBI [Torpebnocts HII3 B HEdTH, THIC. T
TO00bIYH
He(dTH, THIC. 280 230 410 280 370
T
190 7 7 7 10 14
320 10 9 10 8 12
290 5 8 5 7 10
440 7 9 7 6 8
300 8 12 8 10 9
Bapuant 9
OO6BbEMBI ITorpebnocts HII3 B HEDTH, THIC. T
TOOBIYN
He(dTH, THIC. 300 290 450 350 340
T
260 14 4 14 10 7




340 12 8 12 8 10
360 10 12 10 9 5
450 8 8 8 8 7
280 9 9 9 10 8
Bapuant 10
OO0BEMBI [Torpebnocts HII3 B HedTH, THIC. T
T0OBIYN
He(dTH, THIC. 200 220 560 300 710
T
500 9) 14 7 7 5
320 7 12 10 9 8
380 9 10 5 8 12
550 12 8 7 9 9
200 11 9 8 12 9
Bapuanr 11
O0BbEMBI [Torpednocts HII3 B HEdTH, THIC. T
00BIYU
He(TH, ThIC. 200 260 560 300 710
T
500 8 14 7 7 5
320 7 12 10 10 8
380 9 10 5 8 12
570 12 9 7 9 10
210 11 9 8 12 9
Bapuant 12
OO0BEMBI ITorpeOnocTs HII3 B HEdTH, THIC. T
O00BIYN
He(TH, THIC. 200 220 560 310 710
T
510 5 14 7 7 5
320 7 12 10 9 8
380 9 10 S 8 8
550 12 8 / 9 12
200 11 9 8 12 9
Bapuant 13
O0BbEMBI ITorpeOnocts HII3 B HEdTH, THIC. T
TOO0BIYH
HeTH, THIC. 200 240 560 300 710
T
520 5 14 / 7 5
320 7 12 10 9 8
380 9 10 5 8 12
550 12 8 7 9 9
200 11 9 8 12 9




Bapuanr 14

O06BbEMBI [Torpednocts HII3 B HEdTH, THIC. T
T00BIYU
He(dTH, THIC. 210 220 560 300 710
T
510 6 14 7 7 5
320 7 12 10 9 8
380 9 10 S) 8 10
550 12 8 7 9 8
200 9 8 9 11 9
Bapuanr 15
OO0BEMBI ITorpeOHocTs HII3 B HEdTH, THIC. T
JTOOBIYN
He(TH, THIC. 200 220 560 300 720
T
500 S) 14 7 7 5
320 8 12 10 9 8
390 9 10 5 8 12
550 12 8 7 10 10
200 11 9 8 12 9
BapwuanT 16
OO0BbEMBI ITorpeOnocTs HII3 B HEdTH, THIC. T
OO0BIYH
He(TH, ThIC. 210 220 560 310 720
T
510 5 14 7 7 5
320 7 12 10 9 8
380 9 10 6 8 12
560 12 8 7 9 9
210 11 9 10 12 9
Ykazanus.

Monens 3a1a4uu.

1. B KkadecTBe HEHU3BECTHBIX 3aJa4y  HPUHUMAIOTCA IICPEMCHHBIC  Xij,

o3Hayvaroume o0bEM nepeBo3ok Hedtu ot i-ro HILY k j-my HIT3.

2. B kadectBe k03(ppuIueHToB meneBor (yHKIIMHA BBHICTYMAIOT U3EPKKU HA

nepeBo3ky 1 000 T nedtu. LleneBas QyHKIMS MUHUMUZHPYETCSI.




JlabopaTtopHast pab6ora Ne /. COa/laHCHPOBAHHAA 321a4a 0 HA3HAYEHUSX.

Lenv pabomul.
Hayuuthcsi ucnonp3oBaTh BO3MOXXHOCTH MS Excel anms pemienus 3amay

OIITUMH3aII1H B HG(l)TGFaSOBOM JCIIC.

Ilocmanoexa 3adauu.

3ajmaya 0  Ha3HAYEHUSAX  OTHOCUTCS K  3aJadyaM  JIMHEHHOTO
MPOTPAMMHUPOBAHMS, W SBJISICTCS YAaCTHBIM CIIydaeM TpPAHCIIOPTHOW 3a/JIaduu.
JanHas 3anaya GopMyJIUpyeTCs CICTYIONIUM 00pa30M.

NmeroTcss N paboT W N KaHAWJATOB JJIA WX BBIMOMHEHUS. Kaxkiawii u3
KaHIUIaTOB MOXKET BBIITOJIHUTH JI00YI0 padoty. Haznadyenwuro i-ro kanaunata (I =
1, 2, .., n)wHa jJ-io (j = I, 2, ..., n) pabOTy COOTBETCTBYET OIpEACACHHAs
3 PekTUBHOCTh (MPUOBLIb, MPOU3BOIUTEIBLHOCTh) WU 3aTpaThl KaKOro-Iuoo
pecypca. TpeOyeTcss HalTHU Takue Ha3HAUYCHUS KaHAWAATOB Ha Bce pabOTHI,
KOTOpble oOecrieyaT HauOONbIIYI0 3(P(HEKTUBHOCTh, T.€. MUHMUMYM CYMMAapHBIX
3aTpar WM MaKCUMyM MpUObUIM (MTPOU3BOAUTENBHOCTH). [Ipn 3TOM Kaxxaoro
KaH/IUJlaTa MOKHO HAa3HAYUTh HA BBITIOJIHEHHE TOJIBKO OJHOW PaOOThI M Kaxkaas
paboTa MOKET OBITH BBIIIOJHEHA TOJBKO OTHMM KaHauaaToM. OO03HauuM 3a X;
MIEPEMEHHYI0, KOTOpasi NpuHUMAaeT 3HadeHue | mwm 0:

Marematnyeckas TIOCTaHOBKa 3aJaud O HA3HAYCHUSX COCTOUT B
OTNpEIEICHUH MaKCUMaJIbHOTO (MUHUMAJIBLHOT0) 3HaUeHUs 1iesieBor pyHkimu (1):

n oo
F :Zl: Z;cijxij, (1)
i =

nipu ycnousix (2) u (3):

D x;=1(=1..n), (2)

> % =1(j=1..n). (3)



3amavya 0 HA3HAYCHHUSX SBISETCS COAITAHCHPOBAHHOM, €CIU YUCIo padboT
paBHO 4YHCIy KaHAWAATOB Ha BBIIOJIHEHWE OTUX pabdoT, ¥ 3aJada He
cObamaHCHpoBaHa B MPOTHBHOM CJIydJae.

Ipumep pewenus 3a0a4u 0 Ha3HAYEHUU.

Jliis MOHTaka 4eThipex 00bekTOB (N = 4) TpedyeTcs deThipe KpaHa (N = 4).
W3BecTHO BpeMsl MOHTaxka Cjj i-M KpaHoM j-ro oovekta (1 =1, 2, 3,4,] =1, 2, 3,

4).

Tabnuna 1 — 3aTpaThl BpeMeHU Ha MOHTaK 0ObEKTOB

OOBEKTHI
Kon kpana | T 1 W,
1 3 7 5 8
2 2 4 4 5
3 4 7 2 8
4 9 7 3 8

Heobxoaumo pacmpenenuth KpaHbl MO OOBEKTaM TakK, YTOObI CyMMapHOE
BpeMs MOHTaXa BCEX OOBEKTOB OBUIO MHUHUMAJILHBIM. Kakmplii KpaH MOXKET
oOcy>kuBath 1000 00beKT. Ha 00bekTe paboTaeT TONbKO OJIMH KpaH.

Pewenue.

CocTaBUM MaTeMaTHYECKYIO MOJIEIh IS PEIICHHSI ITOCTABIICHHOM 3aa9H.

O603HaYNM MTEpEMEHHBIE:

{1, ecnu | — i kpan obenysxcusaem | —ii 06vekm
X.. =
ij

0 — 6 npomuenom cnyuae
Cij — I-M kpaHoM j-ro oObekta (1=1,2,3,4,j=1, 2, 3, 4).
MareMaTtrueckass MOCTAHOBKA [AaHHOW 3ajadyd COCTOUT B OMNpPeAeICHUN

MUHHUMAaJIbLHOTO 3HAYCHUS 11eJIeBOM (PYHKIIUH.

4
F :Z Zcijxij :

4
=1 j=1

ITIpH YCJIOBUAX:




ix” =1(j=1..,n).

C YUCTOM HCXOAHBIX JAHHBIX ILCJICBAsA (byHKI_[I/IH HUMECCT BU:

F =3xy, + 7x, + 5xy5 + 8xy, + 2X,, + 4X,, + 4X,5 + 5xy, + 4x5, +
+7x35 + 2X33 + 8x34 + 924 +7x4, + 3x43 + 8xyy

IPU YCIOBUSIX:

Xi1+ X + X3+ X4 =1
Xa1 + X2+ Xa3+ X4 =1
X31 + X33 + X33 + X34 = 1
Xgq + Xz + X4z + Xgq =1
Xy + Xp1 + X310 + X4 =1
X1z + Xz + X35 + X4 =1
X13+ X3+ X33 +X43 =1
Xia + X4 + X34 + X44 = 1

3agavya 0 Ha3HAYCHMAX SIBIISICTCS CcOalaHCUPOBAHHOM, T.K. YHCJIO OOBEKTOB
PaBHO YHCITy KPAHOB JIJIs1 BBITIOJTHEHUS pabOT Ha TaHHBIX 00OBEKTaX.
Cozmanum Ha paboueM JHCTE TaONMIYy JJii BBOJA HCXOAHBIX JAHHBIX

(pucyHok 1). 3anuBKOW BBIAENEHBI SYEHKHU i1 BBojAa (GoOpMyl W BBIBOJA

pe3yJibTarta.
A B C D E F G
1 3atpathl BpeMeHII Ha MOHTaK 00BEKTOB
2 Kox upaua O0BbeKTH
3 I 11 11 v
4 1
5 2
6 3
7 4
8 Pacnpenenenne pabor
Orpanmyens mo
Kox kpaHa I 11 I v KO/INYECTBY KPaHOB
9 Ha o0beKTe
10 1
11 2
12 3
13 4
Ol'p?lH"‘{CHIIH mno
14 | KONMHMYECTBY 0GBEKTOB
15
Cymmapunoe Bpems
MoHTaKa (HeeBast
16 pymrnms)

Pucynox 1 — Tabnuna jy1st BBOIa MCXOMHBIX JTAHHBIX

3anoJHUM TIPUBEJCHHYIO BBIIIE TAOIHILY.
Maccus saueek B4:E7 conepxkut 3aTpaTbl BpEMEHHU Cjj HA MOHTaK OOBEKTOB.

Brenem HeoOxoauMble POPMYJIIBI COTIIACHO COCTaBIEHHON MOJIEIH 3a/1auHu.



Maccu sueexk F10:F13 comepxur cyMMapHOe€ KOJIMYECTBO KpPAaHOB Ha
OOBEKTE.
Maccus siueek B14:E14 cymmapHO€ KOJTMYECTBO OOBEKTOB.

B sueiiky B16 BBenem dopMyity [1s 11es1eBOM (yHKITHH:

F =3xy, + 7x, + 5xy5 + 8xy, + 2X,, + 4X,, + 4X,5 + 5xy, + 4x5, +
+7x35 + 2X33 + Bx34 + x4 +7x45 + 3x45 + Bxyy

TSt 3TOTO Hcnonb3yeM dyakinio =CYMMITPOU3B().

MaccuB sueek B10:E13  Oymer conmepaTh ONTUMAlbHBIA  IIJIaH
pacrnpeiefieHdss KpaHOB MO OObeKTaM. 3HAYEHUS ITUX sSYeeK OyJeT BBIUMCICHO B
MPOIIECCE PEIICHUS 3a/1a4H.

Ha pucynke 2 mnokazana Ttabnuiia uisl pelieHds 3aJadyd C HCXOAHBIMHU

JAHHBIMHU 1 HEOOXOIUMBIMHU (POpMYyIamMHu.

A B o D E F G

| 3'{”]{)8'[!:] H]JL‘M{‘HH HA MOHTaK 00BEKTOB
OOGBeKTH

11 111

Kon kpana

0|00 | oo |2

O | |1 e | =

5
|
7 2
3

NI, T S O
FS [VWR NN S

Pacnipenenenne paGor
OrpaHiyesns no
Kon kpauna I I 11 v KOJIMYECTBY KPaHOB

g Ha 00BeKTe

10 =CYMM(B10:E10)

11 =CYMM(B11:E11)

12 =CYMM(B12:E12)

13 4 =CYMM(B13:E13)
OIPHHII‘{EHIIH no

14  KONMH4eCTBY 00BEKTOB |=CYMM(B10:B13) |=CYMM(C10:C13) |=CYMM(D10:D13) |=CYMM(E10:E13)

15

W R | =

Cymmapnoe Bpemst

MOHTaxRa (uenenan
16 pynKknms) =CYMMIPOW3B(B4:E7;B10:E13)
17

Pucynok 2 — Tabnuna aJist peiieHus 3a/1aud ¢ UCXOAHBIMU TaHHBIMU U

HeoOXxoaMMbIMU (popMyTTaMu

s pelienuss OaHHOW 3ajadyd  BOCHOJb3yeMcCs HaacTpoukon «llownck
PEIICHUS.

Kak BugHOo Ha pucynke 3, B auanoroBoMm OkHe «Ilapamerpsl mnowncka
PELICHUS» YCTAHOBUM CJICIYIOILIUE MApAMETPHI:

— B noje «ONTUMU3UPOBATH 1EJIEBYI0 (DYHKIIMIO» yKa3bIBaeM apec SUEHKH
CO 3HaYeHUEM I1iesieBoi GyHKIuu — B16;

— BBIOMpaeM HaXO0XJACHHE MUHUMYyMa LIeJIeBOM QyHKINU;



— B none «/3MeHss s4erKH NEPEMEHHBIX» YKa3blBaeM ajpeca s4eeK CO
3HAYEHUAMH HCKOMBIX niepeMeHHbIX B10:E13;

— B CIIMCKC ((BI)I6€pI/ITe MCTOA PCUICHUA» YKa3bIBACM «Ilouck PCHICHUA

JIMHEHHBIX 3ada4 CUMIIIICKC-MCTOAOM)).

MapamMeTpbl MOKMCKa PeleHma

ONTUMHINPOEATE LIENEEYI0 DYHKLMI: 38516 3

SES10:5ES13 £

CBpoHTe

3arpy3uTL/COXPAHKTE

[¥] Cagnats nepementsie 6e3 ory

Buiepue o o
MeTOR petena; PNCK DEWEHAR AW, 33434 CHMIMEKC-METOAOM [ e—

MeToa peweHna

nA rA3AKKX HEAMHERHEIX 33434 MCNOAL3YHTE NONCK PEWEHMA HENMHEHEX 33434 METOAOM
ONF, 408 AMHELIHED 33334 - NOMCK PEWEHUA AUHEFHEIX 33434 CAMN TooM, 3 A1A

Pucynok 3 — [TapameTpsl moucka pemneHus
B ob6nacts «B COOTBETCTBHM C OTpaHUYEHHUSMU» BBEAEM OorpaHudeHus. s
n00aBJIeHUsT  OTPAaHUYEHUS HEOOXOAMMO  BBIOpaTh KHOMKY  «Jl00aBUTH.»
OTtoOpazurcs okHO auanora «/{o0aBieHne orpaHuYeHUuR.

JlobGaBiisieM orpaHUYCHUS:

Xp1+ X H x5+ x4 =1
X1+ Xp2 + X3+ X4 =1
X3p+ X3 + X33 + X34 =1
Xgq +Xap + X453+ X4y =1

B mnone «Cchuika Ha g4Yeiku» ykaspiBaeM aapec auanazonHa FI10:F13,
BBIOMPAaEM B PACKPBIBAIOIIIEMCS CIIUCKE 3HAK PaBEHCTBA =, B ToJIe «OrpaHUYCHUEC)
BBOJMM 1, HaxxkumaeM KHOTNKY «JloOaBuTh» (pucyHok 4). OrpaHuueHue Oyner
n00aBJIIEHO B CHHCOK OrpaHUYeHH, mojs okHa «J/loOaBiieHHe OrpaHUYEHUs

6y,HYT OYMIICHLI JIS1 BBOJ[A CIICAYIOHICTO OIrpaHUYICHUS.



zMeHeHWe orpaHuueHua

Ceeinka Ha AuenKn: OrpaHudeHme:

L]
1l
—_
L]
1

SFS10:5F513 gl = v
AoBaeuTe OTMeHa

Pucynok 4 — Jlo6aBneHue orpaHuueHUS

JloOaBiisieM OrpaHUYEHUS:
X11 +x21 + X31 + Xqq1 = 1
Xip t Xpp + X35 + X4 =1
X114 +x24 + X34 + Xygq = 1
B mnone «Ccpuika Ha sA4YeWKW» yKaspiBaeM anapec nuamnazoHa Bl4:E14,
BbIOMpaeM B pacCKpBIBAIOIIEMCS CIIMCKE 3HAaK paBeHCTBa =, B nose OrpaHuueHue
BBOAUM 1, HaxkuMaeM KHONKYy «JloO6aButh» (pucyHok 5). OrpaHuyeHue OyneT
n00aBJIIEHO B CHHMCOK OrpaHUYeHH, mojs okHa «J/loOaBiieHHE OrpaHUYEHUSD)

6YIIYT OYHIIOCHBI JJIA BBOJA CICAYIOMICTO OI'paHUYICHU .

[lobaBneHne orpaHuueHus
Ceeinka Ha AYEREN: OrpaHu4eHne:
SB514:5E514 Bl |= vl 57
JoBasnTe O1meHa

Pucynok 5 — JloGaBneHue orpaHu4eHus

JloOaBisieM OrpaHMYCHUS HA IEPEMEHHBIE Xjj, KOTOPhIE NPUHUMAIOT 3HAYCHUS
1 mmm 0. B none «Ccpuika Ha s4eiikn» ykasbiBaeMm ajapec auanazoHa B10:E13,
BbIOMpaeM B pacKphIBalOlIeMcs CHHCKe «OuH», B mosne «OrpaHudeHue»

aBTOMATHYECKU 0ToOpa3utcs OuHapHoe (pucyHok 6). Haxumaem kHomnky OK.

[obasneHme orpaHnuueHmns

Cruinka Ha aueiiku: OrpaHudeHKe:

SBS10:5E513 B8 6un | v || GunapHoe] R

AggasuTs Ommetta

Pucynok 6 — Jlob6aBneHue orpaHuueHUs



B pesynapraTe OyAer NpUHATO TOCIETHEE OTpaHWYCHWE M BO3BpaT K

nuanoroBomy okHy «IlapaMeTpsl moucka pemeHus» (PUCyHOK 7).

MapameTpbl NOWCKa PeLleHns
ONTHMISMPOBATE LIENesyI0 hyHKLMI: $B516 B
fo: O Makeamym @ My O 3rauenns:

VsMenas aueiikn nepemeHHe:

SBS10:5E813] 3

B COOTBETCTEMN € OF PAHMHEHUAMIL

SBS10:8ES13 = BmHapHoe 6.

SBS14:5ES 14 = 1 AL

SFS0:5F513 = 1
HameHuTe
Yaanue
Copoants

3arpysuTh/CoXpaHUTE

[] CaenaTe NepemerHbie 623 OrpaHUYEHIE HEOTPULATEABHEIMU

BuBepute

IeTop pewerys: | 1OMCK BELIEHIA IMH. 33384 CHNASKE METOASH v Hapamerpet

MeToa pewerina

N8 FAaAKHY HENMHERHEI 33434 MCNONLZYIITE NOMCK PELEHMA HEAMHETHEN 33434 NETOA0M
OF, 4n8 NMHEIHBN 33434 - NOMCK PELIEHNS MMHEHBIX 33434 CAMMNEKC-METO0M, 3 A8
HETNAZKIX 33434 - 3B0MIOLIUONHBIN MOWCK PEWEHUA.

Crpaska Haiitn pewenue SaxpuTs

Pucynok 7 — [TapameTpsl 1torcka pereHus

[Tocne BbIOOpa kHOMKU «HalT» pemienre otoOpasutTcs okHO «Pe3ynbrarhbl
MOKMCKa peleHus» (PUCYHOK 8).

peByJ'II:TaTI:I NOoOWCKa pelleHnAa

PeweHue HailaeHo. Boe orpaHWyYeHua U yCAoema
ONTHManeHOCTH BRINOAHEHEI. gT‘-iETbI
PesynbTaTel
® COXPaHUTL HaIAEHHDE PeLIEHIE

0 BOCCTEHOBMTE MCXOAHBIE SHEHEHNA

[] BepHyTbCA B AMENOTOBOE OKHO NEPEMETPOE [] Omuetei o

OImeHa COXpEHKMTE CUEHEPMIA...

Pewenne naigeno. Bce orpaHMuenna 1 yCNoBMA ONTMMENBHOCTH BEINOAHEHEL.

Ecnm ucnonssyetca mogyne O, To HARGEHD No KpaiHER MEpE NOKANEHD
ONTHMENBHOE PELWEHHE. ECIM HCNOALIYETCA MOAYNb NOUCKE PELIEHKA IHHEHHbIX 33434
CHMMNEKC-METOA0M, TO HEHASHO r06aNLHO ONTHMENLHOE PEWEHHE.

Pucynok 8 — Pe3ynbTaThl MOUCKa PEIICHUS

Jns  coxpaHeHUs TMOJIYYEHHOTO pelleHUusT HeoOXOAUMO HCIOJIb30BaTh
nepekioyatenb «CoxXpaHUTh HaWJeHHOe peiieHue». i1 BbIBOJa OTYeTa MO
pe3yJbTaraM BbIIEIUTh B nojie «Otuerb» «Pe3ynbrarel» Haxarh KHOMKY «OK».

[Tocne yero Ha pabodem IrcTe 0TOOPA3UTCS PEICHHE 3a1a9u (PUCYHOK 9).



A B C D E F G

1 3aTparsl BpeMeHH Ha MOHTAK 00BEKTOB
2 Kon xpana O0beKTs
3 1 11 11T v
4 1 3 7 5 8
5 2 2 4 4 5
6 3 4 7 2 8
7 + 9 7 3 8
8 Pacnipenenenne paGor
OrpaHu4eHHs 1Mo
Kon kpana 1 1I I v KOMIYecTBY KpaHOB
9 Ha o0beKTe
10 1 1 0 0 0
1 2 0 1 0 0 [ 1
12 3 0 0 1 0 1
13 4 0 0 0 1 [ 1
OrpaHueHHs 1o 1 1 1 1
14 Konu4decTBy 00BEKTOB
15
Cymmapnoe Bpemst
MOHTaKa (Ies1eBasi 17
16 PyHruHA)
17

Pucynok 9 — Pesynbrar pemenus 3agauu

Ha co3manHoM ogHOMMeHHOM JnucTe OyneT BeiBegeH OTYET O pe3yibraTax

(pucynoxk 10).

A B C D E F G
5 |Moayne nowcka peweHna
6 | Moaynb: MONCK PEWEHKA THH. 38434 CHMMASKC-METOL0M I .I
7 Bpema pewenua: 0,016 ceryng,
8 Yucno utepaumi: 14 Ynono nogsagay: 0
2 MNapameTpbl NOWCKE PELIEHAA
10 MarkcumansHoe spema Bes npegenos, Yucno utepaumii Bes npeaenos, Precision 0,000001, Wcnonb3oBaTh aBTOMATHYECKOE M3CWTabUpOBaHHe
11 M aKMMENEHOE YHCI0 No43aaaY Bes npegence, MakoiMansHoe YuaIc LENDYHLIEHHEX pEWenni Bes npegenos, Leaounciesnoe oTkaoHenne 1%

14 | Aueiika UeneBO dyHKLMM (|

15 Aueiina Hma [+]

16 SBS16 CymmapHOe BpEMA MOHTa®aE (LUenesan dyHkLmMA) | 17 17

17

18

19 | A4eiikn NEPEMEHHBIX

20 Aueitka Wma o] L

21| $BS10 1 1 1 BuHaphoe

22| SC510 u 0 0 Bunaproe

23 50510 111 0 0 BuHapHOoe

24| SES10 [\ 1] 0 BuHapHoe

25 $BS11 1 0 0 Bunaproe

26| 50811 ] 1 1 bHHEpHOE

27| $ps11 1] 0 0 BunapHoe

28| SES1 w 0 0 Bunaproe

29| 5BS12 1 0 0 BuHapHOoe

30| scs12 1] 0 0 BunapHoe

31 50512 111 1 1 bHHEpHOE

32| SES12 [\ 1] 0 BuHapHoe

33 $BS13 1 0 0 Bunaproe

34| 50813 ] 0 0 BuHapHOoe

35| $DS13 1] 0 0 BunapHoe

36| SES13 w 1 1 BuHaproe

37

38

39 | Orpanu4enna

40 Aueitka Wma 3HaueHue AUErrH bopmyna CoctoAume JHonyck
41| 5BS14 Orp MR N0 KOAMYECTBY OFLEKTOE | 1 5B514=1 ]
42| sCs14 Orp MA No KeauyecTey obvekTos || 1 5C5814=1 o
43 50514 Orp WA N0 KoAMYECTBY obzekTos 111 1 50514=1 0
44 | SES14 Orp WA N0 KOAMYECTBY OFLEKTOB IV 1 8E314=1 ]
45 SF510 Orp WA NC KOAMYECTBY KPEHOB Ha ofbekTe 1 5F510=1 o
45| SFS11 Orp WA MO KOAMYECTBY KPEHOE Ha OBbeKTE 1 5F511=1 0
47 | SF$12 Orp WA N0 KOAMYECTBY KPEHOB Ha OFbEKTE 1 5F812=1 ]
48| SFs13 Orp WA NC KOAMYECTBY KPEHOB Ha ofbekTe 1 5F813=1 o

49 | SBS10:5ES13=BuHapHoe

Pucynok 10 — Otuet o pe3ynbrarax
B pesynbTaTe peuieHus 3aqauM NOJYyYUIIM CyMMapHOE BpeMsi MOHTa)ka BCEX
obbekToB 17 en.

ITpu 3TOM pacnpeneneHre KpaHOB IO O0BEKTAM CIIEIYIOLIEE:



1-#1 kpaH 3aHuMaeTcst MOHTaxoM | 00bekTa;

2-i1 — Il oOBekTa;

3-1i — III oOBekTa;

4-i1 — IV oObekTa.

3aoanue 013 camocmosamenvbHo20 peuleHusl.

Ha n tunoBeIx onepanuii Heo6x0auMO HazHa4uTh N pabounx. Croumocts Cj;
BBITIOJTHEHHS 1-M pabodmM j-i oreparuu (110 BapuaHTaM) IpUBe/icHa B Ta0HIe 2.
TpebOyercs HallTH Takue Ha3HAYCHUsI pabOYMX, IIPU KOTOPHIX BCE ONeparuu ObLIN
Obl BBIMOJHEHBI, KAXKIBIA pabouMii 3aHIT TOJBKO Ha BBIMIOJIHEHUU OIHOMN

orepaluu, CyMMapHasi CTOMMOCTh pa0OT MpH 3TOM ObLila MUHUMAJIBHOM.

KoHTpoJsibHbIE BOIIPOCHI.

1. YUto Takoe 3a/1a4ya 0 Ha3HAYCHUSX?

2. OnuiuTe NopsA0K pelieHus cOaTaHCUPOBAHHOM 3a/1aua O Ha3HAUYCHUSIX C
MIOMOIIBIO HAACTPOUKH «Ilouck permenus».

IHopsinok BbINOJIHEHHS 3aJAHUS.

1. Ilepen BBIMOTHEHUEM 3aJIJaHUSI U3YUUTh TEOPETUUECKYIO YACTh.

2. Coxpanuth HOBYIO KHMTY MS Word.,

3. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.

B xaure MS Word, Ha kaxxibIii BOIIpoc HEOOXOIMMO MPUBECTU TPU BapraHTa
OTBETA:

— MIePBBI HCTOYHUK: TEOPETUUECKAs YaCTh;

— BTOpOM U TpeTud ucTtouyHuku: Internet (¢ oOsi3aTeNbHBIM NPUBEICHUEM
TUIIEPCCHUIOK).

4. Coxpanuth HOBYIO KHUTY MS Excel.

5. BeinosnHuTh 337aHKE (CETATh BHIBOJIBI).

B kuure MS Excel:

— B [IEPBOM BKJIAJIKE: BBITIOJIHUTH IPUMED;

— BO BTOpOﬁ BKJIQJIKC: BBIIIOJIHUTDH 3aJaHUC CBOCTO BaApHaHTaA.



Tabnuna 2 — BapuanTsl 3aganus

Bapuanr 1
Onepanuu
Paboune o, o, 0, ) O
W, 60 52 45 40 38
W, 65 46 45 52 42
W, 72 50 70 44 51
W, 30 30 50 62 63
W5 42 44 52 60 38
Bapuant 2
Onepanun
Paboumne 0, o, 04 ) O
W, 75 60 79 70 72
W, 121 110 90 78 86
W; 70 68 85 70 74
W, 75 60 79 70 73
W5 80 100 90 92 98
Bapuanr 3
Onepanuu
PaGouue 0, o, 0, O O
W, 20 15 20 14 18
W, 22 10 12 15 17
W, 11 22 14 18 17
W, 20 15 20 22 20
W5 18 19 22 15 20
Bapuant 4
Onepanun
Paboune 0, o, 0, O O
W, 14 12 13 9 11
W, 10 14 15 16 19
W, 19 22 24 19 20
W, 20 15 20 22 20
W5 11 22 14 18 17
Bapuanr 5
Onepanuu
PabGoune 0, o, 04 o O
W, 12 14 15 16 19
W, 11 22 14 18 17
W, 15 12 13 17 20
W, 20 15 20 22 20
W5 16 16 19 18 20
Bapuanr 6
Paboune Onepanuu




0O, O, O; O, Os
W, 14 12 13 9 11
W, 11 22 14 18 17
W, 10 14 15 16 19
W, 12 14 16 14 10
W5 20 15 20 22 20
Bapuant 7
Onepanun
Paboune o, o, 0, ) O
W, 15 22 14 18 17
W, 14 12 13 9 11
W; 20 15 20 22 20
W, 10 14 15 16 19
W5 12 16 17 14 16
Bapuant 8
Onepanuu
Paboune 0, o, o) ) o)
W, 20 15 20 22 20
W, 10 14 15 16 19
W, 16 17 10 11 14
W, 14 12 13 9 11
W5 11 22 14 18 17
Bapuant 9
Onepanun
Paboune 0, o, o) ) o)
W, 18 12 13 9 11
W, 10 14 15 16 19
W, 11 22 14 18 17
W, 19 15 20 17 20
W5 13 14 17 18 20
BapwuanT 10
Onepanuu
Paboune 0, o, 0 ) O
W, 14 15 22 20 21
W, 14 12 13 9 11
W, 11 22 14 18 17
W, 10 14 15 16 19
W5 20 15 20 22 20
Bapuant 11
Onepanuu
Paboune ) o, 0, Os O
W, 13 22 14 18 17
W, 14 12 13 9 11




W, 20 15 20 22 20
W, 15 12 18 21 17
W5 10 14 15 16 19
Bapuant 12
Onepanuu
Pabouue ) o, 0, 0. O
W, 22 15 20 22 20
W, 10 14 15 16 19
W, 14 12 13 9 11
W, 11 22 14 18 17
W5 16 17 16 10 13
Bapwuant 13
Onepanuu
Paboune 0, o, 04 0. O
W, 15 16 21 20 21
W, 14 12 13 9 11
W, 20 15 20 22 20
W, 11 22 14 18 17
W5 10 14 15 16 19
Bapuant 14
Onepanuu
Paboune 0, o, 04 ) O
W, 20 15 20 22 20
W, 11 22 14 18 17
W3 11 14 16 19 22
W, 14 12 13 9 11
W5 10 14 15 16 19
Bapuant 15
Onepanun
Paboune 0, o, 0, O. O
W, 21 17 16 19 20
W, 10 14 15 16 19
W3 11 22 14 18 17
W, 20 15 20 22 20
W5 14 12 13 9 11
BapuanT 16
Onepanuun
PaGoune 0, o, 04 ) O
W, 20 15 20 22 20
W, 11 22 14 18 17
W, 13 15 14 20 21
W, 10 14 15 16 19
W5 14 12 13 9 11




Bapuant 17

Onepanun

PaGoune o, o, o) ) O
W, 11 22 14 18 17
W, 10 14 15 16 19
W; 12 16 16 14 19
W, 14 12 13 9 11
W5 20 15 20 22 20
Vkazanus.

1. ITocTponTh MaTEMATUYECKYIO MOJIENb 3a/1a4H.

2. Co3pnath Ha paboueM jucte Excel Tabnuity i BBo/1a HCXOIHBIX TAHHBIX.
3. 3anoaHUTh TaOIUILy UCXOHBIMU JAHHBIMUA U HEOOXOAUMBIMU (OpPMYJIaMH.
4. HaliTu peuieHue 3a1auu cpesicTBaMu HacTpoiiku «Ilonck pemeHus».

5. BeiBecTH OTYET 110 pe3yiibTaTaM. CIIGJI&TB BBIBOJBI.




JlaGopaTopnas padora Ne 8. Ilpumenenue nHaacrpoiikum Solver (Ilouck

pemeHml) AJIA pelICHUSA HCCﬁaHaHCI/IpOBaHHOﬁ 3aJa4d 0 HA3HAYCHUAX.

Lenv pabomul.
HayuuThcsi mcmonb30BaTh BO3MOXKHOCTH MS Excel ans pemenus 3amad

OIITUMH3AaII1H B HG(l)TGFaSOBOM JCIIC.

Ilocmanosxka 3a0auu.

Paccmotpum perienne HecOamaHCHpOBAaHHOW 3afjadud O Ha3HAYCHMSAX, KOT/IA
YHCJIO UCTIOTHUTENICH N HE PAaBHO YUCITY BBIMOIHIEMBIX padboT M.

[Tpu 5TOM BO3MOXKHBI JIBa CITy4as:

a) YUCJIO MCIIOJTHUTEJICH N OOJIbIIe YKCiIa BRITOJHAEMBIX padoT m (N > m);

0) YMCIIO UCTIOJHUTEIICH N MEHBIIIE YKCIIa BRIIOIHIEMbIX paboT m (N < m).

B o6oux ciydasx st penieHusi HecOaJlaHCUPOBAHHOM 3a7auud €€ CBOMST K
cOQJIaHCUPOBAHHOM, IyTEM BBEACHHUS (PUKTUBHBIX PAOOT WIH (PUKTUBHBIX
UCIIOJIHUTENIEH C HYJIEBBIMH 3HadeHUsIMU 3(G(HEKTUBHOCTH (HEIDPEKTUBHOCTH)
BBITIOJTHCHHMS 1-M UCTIOJTHUTEIIEM |-i paOOTHI.

B nepBom ciyuae, korma N > m, BBoauTcsa K = N — M GUKTHUBHBIX pabOT Op,
Om+2, ..., Oms. Bo BTOpoM ciayuae (N < m) — paccmarpuBatorcs K = m — n

buxTuBHBIX UcoaHUTENs Wii1, Wi, ..., Wi

3aoanue 0151 camocmosamenbHO20 peuleHus.

Ha n tunoBeIx onepanuii He06X0auMO HazHauuTh N pabounx. Cronmocts Cj;
BBITOJIHEHUS I-M pabo4mM J-i oneparuu (0 BapuaHTaM) MpUBeaeHa B Tadauie 1.
TpeOyeTcst HATH Takue Ha3HAYEHUsS pabOyuX, MPU KOTOPBIX BCE ONepaluu ObUIN
OBl BBINOJHCHBI, KaXXIbId pa0OouMii 3aHAT TOJBKO Ha BBIITOJIHECHUHW OIHOMN

oriepaliy, CyMMapHasi CTOMMOCTh PaOOT Mpu 3TOM ObLTa MUHUMAJIBHOM.



KoHTposbHBIE BONPOCHI.

1. B d4em 3akmoyaercs — NPUHIUIMAIBHOE  Pa3jIMyue  MEKIY
cOarancupoBaHHOM b HecOalaHCMPOBAHHOM 3a/1a4aMi O Ha3HAYCHUSX ?

2. Onumure TNOpSAOOK pelIeHHs HecOaTaHCUPOBAHHOM 3aJayaMu O
Ha3HAYEHUAX C TOMOIIbIO HanCTpOorKH «Ilouck pemenus.

IHopsinok BbINOJHEHHS 3aJAHUS.

1. Ilepen BBIMOIHEHHEM 3aJaHUS U3YUUTh TEOPETUUECKYIO YACTh.

2. CoxpanuTth HOBYIO KHUTY MS Word.

3. OTBETUTH Ha KOHTPOJIBHBIE BOIIPOCHI.

B xaure MS Word, Ha kaxxb1ii BOIIpoc HEOOXOIMMO MPUBECTH TPU BapraHTa
OTBeETA:

— IIEPBBIM NCTOYHUK: TEOPETUUECKAS YACTh;

— BTOPOM M TpeTwil MCTOYHUKM: Internet (c 00s3aTeNbHBIM IPUBEIECHUEM
TUIEPCCHUIOK).

4. Coxpanuth HOBYIO KHUTY MS Excel.

5. BeinosiHUTh 3a71aHKE (CIIENATh BHIBOIBI).

B knure MS Excel:

— B IIEPBOI BKJIAJKE: BBIITOJIHUTH IPUMED;

— BO BTOpOﬁ BKJIQJIKC:. BBIIIOJIHUTD 3aJaHHUC CBOCI'O BapHaHTa.

Ta6nuna 1 — BapuanTsl 3aganus

Bapuanr 1
Oneparuu
PaGoune 0, o, 0; o,
W, 60 52 45 40
W, 65 46 45 52
W3 72 50 70 44
W, 30 30 50 62
W5 42 44 52 60
W 71 45 72 53




Bapuant 2

PabGoune 0, Onepaui 0,
W, 52 68
W, 28 48
W, 42 ol
W, o1 72
Bapuant 3
Onepauun
Paboune o, 0, 0,
W, 100 80 26
W, 90 70 34
W, 72 50 70
W, 30 30 50
W5 68 32 49
W;s 72 34 50
W, 94 48 52
Bapuanr 4
Oneparuu
Paboune ) 0, o)
W, 45 40 48
W, 45 52 50
W, 70 44 49
W, 50 62 54
W5 52 61 59
W 48 36 62
Bapuant 5
Oneparnuu
Paboune 0, 0, o) ) o)
W, 68 72 50 70 50
W, 74 30 30 50 49
W3 72 68 32 49 50
W, 30 30 30 50 52
W5 68 68 32 49 64
W 69 75 38 75 74
W, 82 102 95 86 93




Bapuant 6

Onepanun
Paboune 0, o, 0, 0, o) O o,
W, 45 64 72 68 75 34 78
W, 48 o4 30 30 19 48 19
W; 86 37 68 68 28 96 29
Bapuant 7
Onepanuu
Paboune o, o, 0, o,
W, o4 64 57 49
W, 68 67 52 73
W; 56 30 30 19
W, 48 68 68 28
W5 81 42 84 76
W 73 47 30 19
W, 67 68 78 34
Wy S7 36 43 54
Bapuant 8
Oneparuu
PabGoune ) o, 0, o,
W, 81 42 78 34
W, 73 47 43 54
Bapuant 9
Onepanuu
Paboune 0, o, 0 o)
W, 60 57 45 40
W, 65 46 45 52
W; 68 57 70 68
W, 42 37 54 62
W5 42 44 52 68
W 74 57 72 68
BapwuanT 10
Onepanuu
PaGoune 0, 0,
W, 44 52
W, 57 72
W3 71 47




W, 29 | 32
BapuanT 11
Onepauun
Paboune o, o, 0,
W, 68 67 74
W, 56 30 68
W; 48 68 47
W, 81 42 79
W5 74 32 47
W;s 29 46 45
W, 39 42 58
Bapuant 12
Oneparuu
Paboune o, o, O 0. O
W, 38 44 34 78 98
W, 47 95 48 19 84
W3 68 32 96 29 88
W, 30 30 36 38 41
W5 68 32 52 48 19
W o4 66 57 96 29
W, 62 47 62 68 71
Bapwuanrt 13
Onepanun
Paboune 0, o, 05 O, o) O o,
W, 68 32 38 36 38 32 45
W, o4 66 47 52 48 57 66
W, 48 77 49 o4 58 25 38
Bapuant 14
Oneparuu
Paboune ) o, 0, o,
W, 25 47 52 74
W, 47 49 54 77
W, 64 65 72 35
W, 75 47 81 68
W5 82 47 74 74
W;s 84 74 68 93
W, 91 85 84 72




Bapuanr 15
Onepauun
PabGoune 0, o, 0, o,
W, 62 72 50 64
W, o4 35 38 o4
Bapuanr 16
Omnepanuu
PaGoune o, o, 0, o
W, o7 52 60 40
W, 65 46 45 52
W, 72 50 70 44
W, 35 38 81 59
W: 42 41 68 60
W;s 71 45 72 95
Bapwuant 17
Onepanun
PabGoune 0, o,
W, 97 82
W, 47 81
W, 47 74
W, 45 72
Ykazanus.

1. ITocTponTh MaTEMATUYECKYIO MOJICNb 3a/1a4H.

2. Coznatb Ha pabodem nucte Excel Tabmuiry 117151 BBOIa KCXOHBIX JIAHHBIX.
3. 3anoaHUTh TAOJIUITY UCXOTHBIMH TAHHBIMU U HEOOXOIUMBIMU (hOPMYJIaMHU.
4. HaliTu pemieHue 3a1a4n cpeicTBaMu HaacTpoiku «Ilonck pemenus».

5. BeiBecTH OTYET 110 pe3ysibTaTaMm. CI[eHaTL BBIBOJBI.




IlepeyeHb OCHOBHOW U JONOJHUTEILHOM JTUTEPATYPbI, HEOOX0AUMOI

AJIS1 OCBOCHHUSA NUCIHUIIJINHBI

IlepeyeHb OCHOBHOM JIMTEPATYPHI:

1. Ky3neunos M.H. HayuHoe wucciemoBanue: MeToauKka TPOBEACHUS U
opopmiieHne. — 2-¢ wu3a., nepepad. u gon. — M.: HMszmarenbcko-Topropas
xopnopanus «Jlamkos u K°», 2006. — 460 c.

2. IlonoBunkuH A.M. OCHOBBI HHKEHEPHOT'O TBOPYECTBA: y4eb. mocodue. —
CII6.: U3n-Bo Jlann, 2012. - 368 c.

3. xsip M.®. OcHoBel HayuHbIX uccaenoBanuni. YII.-M.: U3p. nmom

«JlamkoB u K», 2008. — 243c.

IlepeyeHb 10MOJHUTENbHOM JUTEPATYPHI:

1. TuxonoB B.A., Kopues H.B., Bepona B.A., OctpoyxoB B.B. OcHOBBI
HAy4YHBIX HCCIIEOBaHUM: Teopud U npaktuka. - CI10.: I'ennoc APB, 2006.

2. Jlantyx H. W.. OCHOBBI JHIICH3UOHHOM U CEePTUPUKAIMOHHOM
nestenbHOCTH: y4. mocobue / Pen. B. B. ®enopenko, B. II. Mouyano. —
Craspononb: CesKaBl'TY, 2005. — 86 c.

3. I'apuaeB A.1O. Excel 2002 Pa3zpabotka mpunoxenuit — bXB-IlerepOypr,
2004.

4. T'apnaeB A.1O., Pynukosa JI. B. Excel 2010 Pa3paGotka mpuioxeHuit —
BXB-IletepOypr, 2011.



IIpunoxenue 1

3HaueHwe t-kputepust CTblogeHTa Npy YPOBHE 3HAYMMOCTH
(0,01; 0,05; 0,1; 0,15; 0,20; 0,25; 0,30)
Tabnuua 1
n P -0,01 P -0,05 P-0,1 P -0,15 P-0,2 P -0,25 P-03

1 63,6567412 12,7062047 6,3137515 4,1652998 3,0776835 2,4142136 1,9626105
2 99248432 4,3026527 29199856 2,2819306 1,8856181 1,6035675 1,3862066
3 5,8409093 3,1824463 2,3533634 1,9243197 1,6377444 1,4226253 1,2497781
4 46040049 27764451 21318468 1,7781922 1,6332063 1,3443976 1,1895669
5 40321430 25705818 2,0150484 1,6993626 14758840 1,3009490 1,1557673
6 3,7074280 2,4469119 1,9431803 1,6501732 1,4397557 1,2733493 1,1341569
7 3,4994833 2,3646243 1,8945786 1,6165917 1,4149239 1,2542787 1,1191591
8 3,3553873 2,3060041 1,8595480 1,5922214 1,3968153 1,2403183 1,1081454
9 3,2498355 2,2621572 1,8331129 1,5737358 1,3830287 1,2296592 1,0997162
10 3,1692727 2,2281389 1,8124611  1,5592359 1,3721836 1,2212554  1,0930581
11 3,1058065 2,2009852 1,7958848 1,5475598 1,3634303 1,2144602 1,0876664
12 3,0545396 2,1788128 1,7822876 1,5379565 1,3562173 1,2088525 1,0832114
13 3,0122758 2,1603687 1,7709334 1,5299196 1,3501713 1,2041462 1,0794687
14  2,9768427 21447867 1,7613101 1,6230951 1,3450304 1,2001403 1,0762802
15 2,9467129 2,1314495 1,7530504 1,5172280 1,3406056 1,1966893 1,0735314
16 2,9207816 2,1199053 1,7458837 1,5121302 1,3367572 1,1936854 1,0711372
17 2,8982305 2,1098156 1,7396067 1,5076598 1,3333794 1,1910471 1,0690331
18  2,8784405 2,1009220 1,7340636 1,5037077 1,3303909 1,1887115 1,0671695
19 2,8609346 2,0930241 1,7291328 1,5001888 1,3277282 1,1866293 1,0655074
20 2,8453397 2,0859634 1,7247182 1,4970385 1,3253407 1,1847614 1,0640158
21 2,8313596 2,0796138 1,7207429 1,4941938 1,3231879 1,1830764 1,0626697
22 2,8187561 2,0738731 1,7171444 14916196 1,3212367 1,1815487 1,0614488
23 2,8073357 20686576 1,7138715 1,4892769 1,3194602 1,1801572 1,0603365
24 2,7969395 2,0638986 1,7108821 1,4871358 1,3178359 1,1788845 1,0593189
25 2,7874358 2,0595386 1,7081408 1,4851713 13163451 11777160 1,0583844
26 2,7787145 20555294 1,7056179 1,4833625 1,3149719 1,1766394 1,0575232
27 2,7706830 2,0518305 1,7032884 1,4816916 1,3137029 1,1756443 1,0567270
28 2,7632625 2,0484071 1,7011309  1,4801434 1,3125268 1,1747218 1,0559887
29 2,7563859 2,0452296 1,6991270 1,4787048 1,3114336 1,1738642 1,0553022

http://old.exponenta.ru/educat/referat/ XI1konkurs/student5/tabt-st.pdf
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Meroanueckne peKOMEHAAIMN TpEeAHAa3HAYCHBI JIsi  CTYACHTOB BYy3a
«CeBepo-KaBka3ckuil peaepanbHblil YHUBEPCUTET

[lenu MeTOIUYECKUX PEKOMEHIAITNI:

1. MeTtoaudeckoe COMPOBOXKIACHHUE IMpoliecca BBEIACHUS U pealln3aliu
TpeboBanuii denepasbHOrO TrOCYJAPCTBEHHOTO OOpa30BaTEIBLHOTO CTaHAapTa
BbICIIEr0 mpodeccuonanbHoro oopazoBanus (nanee GI'OC BO), momoins npu
pa3paboTke pabouux YYEeOHBIX MPOTpaMM AUCIHUIUIMH U TMPOGeCcCHOHATBHBIX
MoOyJie oOpa3zoBaTeabHOM TporpaMmbl (nanee OIT).

2. Coznanue B 00pa30BaTEIbHOM YUPEKIACHUN YUEOHO-METOANYECKOTO
obOecnieueHus: 00pa3z0BaTEILHOTO MpolIecca.

Meroanueckue peKOMEHAAIMU OMPENESIOT CYIIHOCTh CaMOCTOSATEIbHON
paboTHI CTY/IEHTOB B By3e, €€ Ha3HaueHHE, MIIaHUPOBaHue, (JOPMbI OPTaHU3AINN U

BHAbI KOHTPOJIA.
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|. HopmaTuBHOe o0ecnieueHue caMocTosiTeibHOM padoTsl B ®I'OC BO

1.1. ®I'OC pazgen: «TpeboBanus k ycioBusiM peanuzaruu OID:

— TpeboBanuss k 00s3aTEILHOMY MHHUMYMY COJIEpKaHUSI OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl MTOATOTOBKY MHKEHEPA, K YCIOBUAM €€ peau3aluu
U CpOKaM €€ OCBOGHHUS  ONpEACNAIOTCA  HAcTosmuM  (eaepaibHbIM
roCcyapCTBEHHBIM 00pa30BaTEeIbHBIM CTAHIAPTOM;

—oOpa3oBarenpHasg MporpaMma IOATOTOBKM HMH)KEHEpa COCTOMT U3
JUCUUIUIMH ~ (eAepallbHOTO  KOMIIOHEHTa,  JWCHMUIUIMH  HalMOHAaJIbHO-
PErHOHAIBHOTO (BY30BCKOI0) KOMIIOHEHTA, JUCIUIUIMH MO BBIOOPY CTYAEHTA, a
TaKKe (PaKyJIbTaTUBHBIX JUCUUIUIMH. /[MCUMIIIIMHBI BY30BCKOI'O KOMIIOHEHTa W
JUCHMIUIMHBL MO0 BBIOOPY CTYJEHTa B KaXJIOM LHUKJIE JOJKHBI COAEPKATEIBHO
JIOTIOJIHATH JUCHUIUIMHBL, yKa3aHHbIE B (peIepalbHOM KOMIIOHEHTE LIUKJIA;

— MaKCHUMaJIbHbI 00beM yueOHOU Harpy3kH CTyAE€HTa yCTaHaBlIuBaeTcs 54
yaca B HENEN, BKIIOYas BCE BHIbl AayJIWTOPHOW W BHEAYJUTOPHOMN
(camocTosTENbHOM) yueOHOM paOOTHI.

Bo Bpemst caMoCTOSATENbHONM MOJATOTOBKM OOyYarouiyecs: JOJKHBI OBITh
obOecrieueHsl  goctynoMm Kk cetu  HMurepHer. Peanmuzammss  OCHOBHOM
00pa30BaTeabHON MPOrpaMMbl MOJATOTOBKM MAaruCTpaHTa J0JKHA 00€CIeYnBaThCs
JIOCTYIIOM KaXXJIOTO CTYyJIeHTa K OHOnMMoTeuHbIM (oHAaM H 0azaMm JaHHBIX,
dbopMUPYEMBIM O TOJHOMY TEPEYHIO JUCHUIUIMH OCHOBHOM 00Opa3oBaTesIbHOM
MpOorpaMMbl U3 pacdeTa 00eCIIEUeHHOCTH YUeOHUKAaMU U YIYEOHBIMU TTOCOOUSIMU HE
meHee 0.5 sk3eMIUIsipa Ha ONHOTO cTyneHTa. buOnnoreka By3a Jo/KHA HMMETh
JIOCTATOYHOE KOJIMYECTBO COBPEMEHHBIX YUEOHUKOB U YUEOHBIX MOCOOUN IO BCEM
OUKJIaM JUCUUIUIMH M TIOCTOSHHO BOCIOJHSITBHCS HAy4HOH JUTepaTypoll u
MEePUOINYECKUMH U3TaHUSAMU He(TEra30Boro mpoduis

O0beM BpeMeHH, OTBEJICHHBIN Ha BHEAYIUTOPHYIO CAMOCTOSITENbHYIO

paboTy, HAXOAHUT OTPAKECHHE:



e B paboueM y4eOHOM IJIaHE — B IIEJIOM TIO0 TEOPETHUYECKOMY OOYUYEHHIO,

KaXXJI0My H3 [UKIOB JOUCHUILINH, HpO(bGCCI/IOHaJ'IBHBIX MOI[yJ'ICfI )51

MCKIUCHUIITIMHAPHBIX KYPCOB,

e B palouMx MporpaMMax Y4eOHbIX JUCHUIUIMH, NPOo(ecCHOHATBHBIX

MOAYJIEH U MEXIUCLMIUIMHAPHBIX KYPCOB C PACIPENEICHUEM 110 pa3leiaam

HJIM KOHKPCTHBIM TCMaM.

I1. HazHayeHne U BUABI CAMOCTOATEIbHON PadOThI CTY/IEHTOB.

CamocrosTenpHas pa60Ta IMPOBOJAUTCA C LCJIbIO:

CUCTEMATU3ALMK M 3aKPEIUICHHS TOJYYEHHBIX TEOPETUYECKHUX
3HAHUU U NTPAKTUYECKUX YMEHUU CTYIEHTOB;

yIIyOJIeHUS U PacIIUpPEHUs TEOPETUUECKUX 3HAHUM;

(GopMUpOBaHUA YMEHMH HCIOJIb30BaTh HOPMATHBHYIO, IPAaBOBYIO,
CIIPAaBOYHYIO JOKYMEHTAIUIO U CIIEIUATIBHYIO JIUTEPATYPY;

pa3BUTHS MO3HABATENBHBIX CIOCOOHOCTEW M AKTUBHOCTH CTY/IECHTOB:
TBOPYECKOW WHULIMATHBBI, CAMOCTOSTEIBHOCTH, OTBETCTBEHHOCTH,
OpPraHW30BaHHOCTH;

(GbopMHpOBaHUE CAMOCTOSITENBHOCTH MBILIUICHHS, CHOCOOHOCTEH K
CaMOPa3BUTHIO, COBEPILIEHCTBOBAHUIO U CAMOOPIaHU3aLNN;
dbopmupoBaHUs MPaKTHYECKUX (obmeyueOHBIX u
PO EeCCUOHANIbHBIX ) YMEHUIN U HABBIKOB;

Pa3BUTHUIO UCCIICAOBATCIbCKUX YMGHHﬁ.

B yue6HoM mpouiecce OY BBIAENSIOTCS J1Ba BUJA CAMOCTOSITEIbHOM pabOThI:

AyauTopHas o AUCIUILIUHE, BreaynuropHas o AUCHMIUIMHE,
MEXIUCLHUIUIMHAPHOMY KYpCY MEXKIUCUUIUIMHAPHOMY KYpCY

BBIITOJIHACTCSA HA y‘-Ie6HBIX
3aHATHAX, 110 HCIIOCPECACTBCHHBIM
PYKOBOJACTBOM IIPCIIOAABATCIIA U

BBITIOJIHAETCSI [0 3aJaHHIO
npenojaBaress, Ho 0e3 ero

HEIMOCPEACTBCHHOI'O aCTHs.
IO €10 3aJaHUIO peA ¥




BreaynutopHasi camoctosiTesbHasi paboTa - IaHupyeMasi yueOHas, yueOHo-
UCCJIEI0BATEIbCKAS, HAy4YHO-UCCIIEI0BATEIbCKAS pabora CTYJIEHTOB,
BBITNIOJIHSEMAasi BO BHEAYJUTOPHOE BpeMs MO 3aJaHUI0 U MPU METOJUYECKOM

PYKOBOACTBC IIPCIIOAaBaTeCisl, HO 0e3 ero HCTIOCPCACTBCHHOTO YUAaCTHA.

II1. KoHTpoJib caMOCTOSAATEILHOM PA0OTHI CTYJIEHTOB MPeNnoaaBaTeJIsiMu.
KonTtpoas caMmocTosiTenbHON padOThl CTYAEHTOB MPEAyCMaTPUBACT:
® COOTHECEHHE COACPKaHUS KOHTPOJIA C LEIIMU OOyUCHHUS;
® 00BEKTUBHOCTH KOHTPOJIS;
® BAJIUJAHOCTH KOHTPOJIS (COOTBETCTBUE MPEIBSIBISIEMBIX 3aIaHUIl TOMY, YTO
MPEIoIaraeTcsi IPOBEPUTH);

L I[I/I(b(l)epeHHI/IaHI/II-O KOHTPOJIbBHO-U3MCPHUTCIIbHBIX MATCPHUAJIOB.

@opMbI KOHTPOJISI CAMOCTOSITEILHOI PadoThI
1. TIpocMmoTp ¥ MpoOBEpKa BHITIOJIHEHHSI CAMOCTOSITEILHOM PaOOThI
MIPETIOIaBaTEIICM.
CamorpoBepka, B3aUMOIIPOBEPKA BHITIOJHEHHOTO 33/IaHUs B TPYIIIIC.
OO0cysxIeHne Pe3ynbTaTOB BBIOJIHEHHON PaOOTHI HA 3aHATHH.
TecTtupoBanue.
[TucebMeHHBIN OMpoC.
Y CTHBII onpoc.
NunuBuayanbHOe codeceioBaHuE.

KomnokBuym.

© © N o g &~ wDd

OtyeT o mpojenaHHoM padoTe.

10.3ammra pedepaToB WK KypCcOBOM pabOTHI.
11.TBopueckuii KOHKypC.

12.utepHeT - KoHpEepEHIIUH.

13. KonTpomnsHas pabdoTa.



KpuTtepun oieHKH pe3yibTaTOB CAMOCTOATEIbHOI padoThI

KpurepusiMu oLieHOK pe3ynbTaTOB BHEAYAUTOPHOM CAaMOCTOSTEIBHON pabOThI

CTYACHTA ABJIAIOTCAL

YPOBEHb OCBOCHHUSI CTYJICHTOB Y4EOHOTO MaTepHaa;

YMEHUS CTYJEHTa MCIOJIb30BaTh TEOPETUUECKUE 3HAHWS MPHU BBIMOTHEHUU
MPaKTUYECKUX 3a]1ay;

c(hOpMHUPOBAHHOCTH OOIICYUCOHBIX YMEHUM;

YMEHUS CTYJCHTa aKTUBHO WCIIOJB30BaTh 3JIEKTPOHHBIC 00pa30BaTECIIbHBIC
pecypchl, HaXOUTh TpeOyrolytocss HHGOPMALIUIO, U3ydaTh €€ U IPUMEHSITh
Ha TIPAKTHUKE;

000CHOBAHHOCTh M YETKOCTb U3JI0’KEHUS OTBETA;

odopmIIeHHE MaTepuajia B COOTBETCTBUU C TPEOOBAHUSAMU;

YMEHUE OPUEHTHUPOBATHLCS B TOTOKE HH(POPMAIINH, BBIJCISTH TJIaBHOE;
yMEHUE 4YEeTKO CQOpMYyIHpOBaTh MpoOiieMy, MPEIJIOKUB €€ peIlIeHue,
KPUTHUYECKU OIIEHUTH PEIIICHUE U €0 MOCIIE/ICTBUS,

YMEHHUE T[I0Ka3aTh, MPOAHAIM3UPOBATh aAIbTCPHATUBHBIC BO3MOKHOCTH,
BAPUAHTHI JCHCTBUI;

yMmeHue chOpMHPOBATH CBOIO MO3HIINIO, OLIEHKY U apTYMEHTHUPOBATh €€.

Coaep:xanue BHEayAMTOPHOI CaMOCTOSAITE/IbHOM /1eATEJIbHOCTH
CTYJ€HTOB
Metoaudeckue ykazaHus JIsl CTYyACHTOB IO BBITIOJIHEHUIO

CaMOCTOSITEIIbHON paOOTHI:

1. IToagroroBka K JEKIUAM

2. HO)IFOTOBKa K IIPAKTUYCCKUM 3aHATUAM

3. Pemenue 3aa4 1o TeMam:

1.

[InanupoBaHrie © MPOTHO3UPOBAHUE NIEATEIBHOCTH HEPTEra3oBOro

MPEANPUATHS.

2. NUudopmalinoHHbIE TEXHOJIOTUHN YIIPABICHUS MIPEATIPUITHEM.

3. NuHOBanMu U UX >KU3HEHHBIN [IUKII.



4. lHBeCTULIMOHHAS JEATENBHOCTh HEPTETa30BOT0 MPEAIPUITHS.

4. Pa3zpaboTka OU3HEC-TUIAHA UHBECTUIIMOHHOTO MMPOEKTA IPEANPUSATH.

5. TexXHHKO-3KOHOMHUYECKHE MapaMeTpbl NPUMEHEHUS HOBOM TEXHUKH U
TE€XHOJIOTHH.

6. ®rHAHCOBO-3KOHOMHYECKHE [IOKa3aTen IIPOU3BOJICTBEHHO-
XO35IICTBEHHOM JAESITEIIBHOCTH IIPEANIPUATH.

7. Dtansl IIaHUPOBAHMS HA PEATIPUITHH.

8. CooTBercTBUE QYHKIUI YIPABICHUS U UX COJIEPIKAHUEM.

9. DTanbl CTPYKTypHU3allud HEPTEra30BbIX TPOCKTOB.

10. VYcraHOBIEHHE COOTBETCTBUS MEXIy KpPUTEpHUSIMHU BbIOOpa KaHaja
pacupenesieHus U UX COAEP/KaHUEM.

11. Bnusgaue 3KOHOMUYECKOM CPEJIbl HA IESITEIbHOCTh OPTaHU3AIAH.
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