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COJIEPKAHUE

JlaGopaTtopHas pabota Nel.

OOpaboTka W  OIICHKAa pE3yJbTaTOB  KOPPEIAIMOHHOTO  aHaln3a
UCCJICIOBATEILCKUX TAHHBIX.

JlaGopaTtopHas pabota Ne2.

OOpaboTka ®  OIlEHKa  pe3yJbTaTOB  PETPECCHOHHOTO  aHaln3a
HCCIIEIOBATEIbCKUX JAHHBIX.

JlaGoparopnHas padota Ne3. Mcnonb3zoBanue HaacTpoiku «Ilouck permeHus»
JUTSL pelIeHus 3a/1a4y ONITUMH3AIMU B He(Tera3oBoM Jiere.

JlabopaTtopHas padota Ne4. OO0CHOBaHUE IJIaHAa MHTEHCU(DHUKAIIUU PUPOCTA
CKBaKUHHOMN JOOBIYM HEDTH.

JlabopatopHas pabGota NeS. Ilpumenenue Hanctpoiiku Solver (ITouck
pEIIeHMS ) IS PEIISHUs TPAHCTIOPTHOM 3aauH.

JlabopatopHas pabota Ne6. Ilpumenenue Hanctpoiiku Solver (ITouck
pEIICHMS ) ISl PEIICHUS TPAHCTIOPTHOM 3a7]a4¥ OTKPBITOTO THIIA.

JlaGoparopnas padota Ne 7. COaancupoBaHHas 3a7a4a O Ha3HAYCHUSX.

Jlabopatopnas pabora Ne 8. Ilpumenenue Haactpoiiku Solver (ITomck

pelieHus ) sl pelieHus: HecOalaHCUPOBAHHOM 3a/1a4u O HA3HAUCHUSIX.



Jlabopatopnass pabdora Nel. OOpa0oTka M OlEHKa pe3yJbTAaTOB

KOPPEJISIIINOHHOT0 aHAJAU3a HCCJIEA0BATEC/IIbCKUX JaHHbIX.

Lenv pabomul.
Hayuuthcsi wucnonp3oBaTh Bo3MokHOCTH MS  Excel s mpoenenwms

KOPPCILINUOHHOTO aHaJIN3a UCCIICIOBATCIbCKUX JTAHHBIX.

Kpamroe uznoorcenue ocnoenwvix meopemuyeckux u Memoouyeckux acnekmos
pabompi.

IHapamMeTpu4ecKkuil KOPppPeEIIMOHHBIN AHAJIU3.

OnHa u3 HauboJee pacpoCTpaHEHHbIX 3ajjad CTATUCTUYECKOTO UCCIIEA0BAHUS
COCTOMT B HM3YYEHHM CBSI3M MEXKIYy BbIOOpKamMH (HaOOpaMH YHUCIOBBIX JIaHHBIX
Kakux-110o BenuuuH). OOBIMHO CBSI3b MEXAYy BBIOOpDKAMU HOCUT HeE
(YHKIIMOHAJIBHBINA, @ BEPOSATHOCTHBIM (WJIM CTOXAacTUYECKHil) xapakrtep. B sTom
ClIyya€ HET CTpOrOW, OJHO3HAYHOM 3aBUCHMOCTH MEXAY BelnunHamu. llpum
U3YYEHUU CTOXACTUYECKUX 3aBUCUMOCTEN Pa3IndarOT KOppearayuio U pecpeccuro.

KoppensunoHHbI aHanu3 COCTOUT B OINPENECICHUN CTEIEHH CBSI3M MEXKIY
JIBYMs cCllydyaiHbIMH BennunHamMu X W Y. B kadecTBe Mepbl Takou CBS3U
ucrnonb3yercst  kodpdurnment  koppersiuu.  Kosadduiment — xoppensiuu
OLICHMBAETCS MO BBIOOpPKE 00bEMa 7 CBSI3aHHBIX MNap HaOmoAeHu (x; y;) U3
COBMECTHOM reHepaibHOM COBOKYMHOCTH X U Y. CylIeCTBYET HECKOJIBKO THUIIOB
KO3((PUIIMEHTOB KOpPENSLMU, MPUMEHEHUE KOTOPBIX 3aBUCUT OT HU3MEpPEHUs
(ciocoba mKanupoBaHusl) BEIUYUH X U Y.

JIns OLeHKHM CTElneHWu B3aUMOCBS3U BeaMuMH X W Y, HW3MEPEHHBIX B
KOJIMYECTBEHHBIX IIKanaX, MUCHOJb3yeTcad KOI(DPUIMEHT JMHEHHON KOppeasuuu
(koaddurment [Iupcona), mpeamnoararommi, 4To BEIOOPKH X U Y pacupenelieHbl
10 HOPMAJIbHOMY 3aKOHY.

JIunelnHplil K03 PUIIMEHT KOpPEIALUHd — apaMeTp, KOTOPbI XapakTepu3yeT

CTCICHb JTUHEHHON B3aUMOCBSI3HU MCKIY ABYM: BI)I60pKaMI/I, paCcCUHUTBIBACTCA 110

bopmyie:



) 20 —2)-(yi —7)
xy \“E(A‘x—f)z'z(}";—_\_’)z , (1)

IJi€ X; — 3HAaYCHUs], IPUHUMAaeMbIe B BIOOpKE X,

Vi — 3HAUEHUs1, IPUHUMAaEeMbIe B BBIOOpKE V;

X — cpenHsd no X,

y — cpenssis o Y.

Koaddumnuent xoppensiuuu usmensiercss ot —1 no 1. Korma mpu pacuere
noJiy4yaeTcsi BeinunHa 0osbiias +1 uian MeHbias —1 — cieoBaTesIbHO, MPOU30IIlIa
omu6Oka B BbrunciaeHusx. [Ipu 3Hauenuu 0 TUHEHHON 3aBUCUMOCTU MEXITY ABYMS
BBIOOPKAaMHU HET.

3HaK KO3 PUIMEHTa KOPpPEISAUN OYEeHb BaXXEH J[UId HHTEpIpeTaIuu
noyty4eHHou cBs3u (Tabmuua 1). Ecnu 3Hak kosdpuimenTa JIMHEHHON KOppeIsuun
«t», TO CBSI3b MEXIY KOPPEIUPYIOIIMMM IpU3HAKaMU TaKoBa, 4TO OOJIbLIEH
BEJIMYMHE OJIHOTO TMpHU3HAaKa (MEPEeMEHHOI) COOTBETCTBYET OOJiblllasg BEIUYHHA
JPYroro rnpu3Haka (qpyroii nepeMeHHoi). IHbIMU CII0BaMH, €CJIM OJIMH MTOKA3aTellb
(mepemMeHHas) yBEJIWYMBACTCS, TO COOTBETCTBEHHO YBEJIMYHUBACTCS U JAPYrou
nokazarenb (mepeMeHHasi). Takas 3aBUCHMOCTh HOCHT Ha3BaHUE MPSAMO
MPOTMOPIIMOHAIEHON 3aBUCUMOCTU. Eciu ke ToJiydeH 3HaK «—», TO OoJbllen
BEJIMYMHE OJHOIO IMPHU3HAKA COOTBETCTBYET MEHbLIAs BeJIWYMHA Jpyroro. MHaue
rOBOpS, MPU HAJTMYHUU 3HAKA MUHYC, YBEIMUYEHHUIO OJJHOI NMEepEeMEHHOH (TpU3HaKa,
3HAYE€HUS1) COOTBETCTBYET YMEHBIIECHHE IPYyrol nepeMeHHon. Takas 3aBUCUMOCTb

HOCHUT Ha3BaHHE 0OPATHO MPONOPLHUOHATBHON 3aBUCUMOCTH.

Tabnuna 1 — TecHoTa cBsi3U U BeMunHA KOA(DPHUITEHTa KOPPETSITUU

KosgpuuueHT KOppeIsiimnu Fyy TecHoTa cBSI3HM
(0,91 ... 1,00) OYCHb CHIIbHAS
(0,81...0,90) BEChbMa CUJIbHAS
(0,65... 0,80) CUJIbHAs
(0,45... 0,64) yMEpEeHHast
(0,25... 0,44) cnabas

10 (0,25) O4YeHb cr1abas
«+» — IpsiMasi 3aBUCUMOCTb, «—» — 00paTHasi 3aBUCUMOCTb.




t-ctatucTuka CThlOJEHTA.

J{1st TOTO YTOOBI OIEHUTh HAJIMYUE CBSI3U MEXKY IBYMsI IEPEMEHHBIMU, TAKKe
MOXHO HCIIOJIb30BaTh f-CTaTUCTUKY CThIOJIGHTA, KOTOpas OIEHUBAET OTHOIICHHUE
BEITMYMHBI IMHEWHOTO KOA(PPUITMECHTA KOPPEISIITUN K CPETHEMY KBaIPATHICCKOMY

OTKJIOHCHHUIO U PACCUUTBIBACTCA I10 q)OpMYJ'IC:

TyyVn—2
tpacq Y
11-13y

: (2)

IJI€ # — YUCJI0 HAOIIOACHUH.

[TonydeHHYI0 BEIMYUHY fpacv CPABHHUBAIOT C TAOJUYHBIM 3HAUYEHUEM fyasn
kputepus Croronenta (cMm. [punoxenue 1) ¢ n — 2 creneHsmu cBo0oabl. Eciau 2,4y
> twagr, TO TPAKTUYECKU HEBEPOSTHO, YTO HAWJIEHHOE 3HAUYCHHE OOYCIIOBIICHO
TOJBKO CIIy9allHBIMH COBHIAJCHUSMH BEIMUMH X U Y B BBIOOpKE W3 T'e€HEPATHHOM
COBOKYITHOCTH, T.€. CYIIECTBYET 3aBUCUMOCTb Mexny X u Y. 11 HaobopoT, eciu

tpacu < tmag1, TO BETUYUHBL X U ¥ HE3aBUCUMBL.

KoHTpoJsbHBIE BONIPOCHI.

1. B uem nenp KOppessimOHHOTO aHanum3a?

2. Uto Takoe ko3 GUIIHEHT KOPPETSIITIu?

3. Jlig yero ucnoisb3yercs t-cratuctuka CTeroaeHTa?

Iopsinok BbINOJTHEHNUS 3aJaHUS.

1. Ilepen BBIOTHEHUEM 3aJaHUSI U3YUYUTh TEOPETUYECKYIO YACTh.

2. CoxpaHuTh HOBYIO KHUTY MS Word.

3. OTBETUTH HA KOHTPOJbHBIE BOIIPOCHI.

B xaure MS Word, Ha kax b1t BOIIpoc HEOOXOIMMO MPUBECTH TPU BapHaHTa
OTBeTA:

— IIEPBBIM UCTOYHUK: TEOPETUUECKAs YaCTh;

— BTOpPOM U TpeTud ucTtouyHuku: Internet (¢ oOsi3aTeNbHBIM MPUBEICHUEM
TUIIEPCCHUIOK).

4. Coxpanuth HOBYIO KHUTY MS Excel.



5. Onpenenuth KO3PGUIUESHT KOPPETSAIUN MEXITY Ce0eCTOMMOCTBIO TOOBIYN
1 T HEhTH TO TpymIe MECTOPOXKICHUA W TIyOMHAMH 3aJeTaHus MPOTYKTUBHBIX
TOPU30HTOB, TIPU CJICTYIOIINUX UCXOMHBIX JAaHHBIX (CACIATh BBIBOIBI).

B xaure MS Excel:

— B TICPBOM BKJIQJIKE: BBITIOJIHUTH TPUMEP BBIIOTHCHUS 3a/IaHUS;

— BO BTOpOﬁ BKJIQJIKC:. BBIIIOJIHUTD 3aJaHHUC CBOCTI'O BapHUaHTA.

IIpuMep BbINOJTHEHHUS 3aJAHUS.

Onpenenuth KOAOPUIMEHT KOPPEISAIUU MEXITY MPOU3BOAUTEIBLHOCTD TPy
OypoBOIi OpUTa/bl U CPETHUM CTAXKEM pabOTHI pabouynx B Opuraje, mpu cieayromux

HMCXOJHBIX JAHHBIX (CAEIaTh BHIBOJIBI).

Tabmuna 2 — MlcxoaHbsle JaHHBIE

Con IIpoun3BoauTEIbLHOCTH TPYAA Cpennuii cTa:xx padoTbl pad04ux B
OypoBoii Opuraabi, M/Opuraay B roj opurane, rogbl
2010 10 650 2,5
2011 11200 3,5
2012 12 050 4,0
2013 13 500 5,0
2014 14 900 5,5
2015 13100 5,0
2016 14 200 5,5
2017 16 300 6,5
2018 17 500 7,5
2019 18 200 8,0

XOJI BBITTOJIHEHUS

1. OtkpriBaeM HOBYIO KHUTY MS Excel u co3maem Tabmuiry (cM. pucyHok 1).



A B C D E F
ITpoH3BOIHTEIBHOCTE TPYAA CpeaHnH cTax
Tox Gypoeoii 6puTansI, M/GpHTATY B (padoThl padounx B
1 rog Opurage, roasl
2 2010 10 650 2,5
3 2011 11 200 3.5
4 2012 12 050
5 2013 13 500 5
5 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
1 2019 18 200 8
12
13 KoapHIHEHT KOppeIAlHA
14 t-craTHCcTHEA CTBIOIeHTA
15 Koa(pHIHeHTEI YpaBHEHHAS perpeccHH a b
16
17 YpaBHeHHe PeTpeccHH

Pucynok 1 — Hcxonnbele MaHHBIE ISl UCCIEAOBAHUS CBSI3EM MEXKIY IABYMSI

MNCPCMCHHBIMHA

2. PaccuutpiBaem B sueiike C13 k03(pGUIHUEHT KOPPENSIMH, HCIOIb3YS
¢bynkuuro KOPPEJI u3 kateropun Cratuctuyeckue.

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

rae <maccuB 1> — cchbUIKa Ha JMANa30H sYeeK NepBoi BHIOOPKH (X);

<MaccCHUB 2> — CChUJIKA Ha IUana3oH ss4eek BTOpoil BIOOpKH (V).

B  paccmarpuBaemom  mpumepe  dopmyrna  OyaeT  UMETh  BHI

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

CYMM M x v =KOPPEN(B2:B11;C2:C11
A B KOPPE/(maccuel; maceus2) © D E F
IIpoH3BOIATEIBHOCTE TPYAa CpeaHni cTazx
Tox OypoBoii Opuraanl, M/GpHragy B (padorsl pabounx B
1 Tojx dpurange, 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 | N |
13 |K03|[)dm]1nenT KOppeasiliHH |"KOPPE/I(B2:B11;C2:C11)
14 |t-cTaTHcTHKA CThIOOEHTA
15 Ko3dpHuHEeHTEI ypABHEeHHSA perpeccHH a b
16
17 |'¥paBHeHHe perpeccHH

18

Pucynox 2 — Beruncnenne ko3 puimenta Koppeasiuuu



3. IlonydeHHsle pe3yJbTaThl MO3BOJISIOT CAENaTh BBIBOJ O TECHOTE CBS3H
MEXIy NPOU3BOIUTEIBLHOCTRIO TpyJla OypoBOW OpHUTambl UM CPEAHUM CTaXEM
paboThl pabounx B Opurase.

[Toce BBOma dopmynsl momydaem B stueiike C13 3HadeHue xoddduiinenTa
koppemsiuu paBHoe 0,99. Ilo tabmuue 1 ngemaeM BBIBOA, UTO CBSI3b MEXKIY
MepEMEHHBIMH OYEHb CUJIbHAS, T.€. UMEET MECTO JIMHEWHAs 3aBUCUMOCTD (TpsiMast
IPONOPILMOHAIBHOCTB ).

4. OueHuM 3HAYUMOCThb Kod(dduimenta xoppemsuu. C 3TOH  IENbIo
paccmoTpuM aBe runotessl. OcHOBHYIO Hy: 1yy = 0 u anibrepHatuBHyro Hi: ryy # 0.
st npoBepku runotessl Hy paccunraem B stueiike C14 ko3pduumeHT koppensiuuu
o ¢opmyie (2). B paccmatprBaeMoM MpuMepe YUCIIO0 CTEIeHEH CBOOOIBI v =1 — 2
=10 -2 =8 u dhopmyna OyAeT CieayIOmei:

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

[Tocne BBojma popmynel noaydaem B siuerike C13 f-ctatuctuky CThrOfCHTA
(tpacs) paBHYO 18,56 (cM. puCcyHOK 3).

C14 M S =C13*KOPEHbL(10-2)/KOPEHB(1-(C13*C13))

A B C D E F

IIpoH3BOAATEILHOCTH TPYIA CpeaHni cTaxk

Ton OypoBoii Opuraasl, M/Opuragy B |padoTnl pabouHx B
1 roa OpHrage, roasl
2 2010 10 650 25
3 2011 11 200 35
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 KoadpunaenT Koppeasannn 0,99
14 |t—CTaTHCTnRa CTeI0OTeHTA 18.56
15 ' Ko3ddpHnHEeHTEI ypABHEeHHA perpeccHH a b
16
17 |YpaBHeHHe perpeccHH
18
19 | JloBepHTeIbLHAA BEepOATHOCTD (1) 0,01
20 |9ucao creneHeit cBoboas! (1) 8
21 Ta6aHYHOE 3HATEHHE t-CTATHCTHKH 3,355

22

Pucynok 3 — Beruncnenue f-cratuctuku CThIOIEHTA (£y4cy)

5. CpaBHUM TIOJIyY€HHOE 3HAYE€HHUE C KPUTHUUECKUM 3HAYCHUEM 14 masn

pactpenenenus CteroneHTa (npu v = § u goBeputenbHoil BepositHoctu o = 0,01,



ty.amaon = 3,355). ty,0,ma6n MOKHO HAUTH TNOO B CTIEIMAIBHON Ta0yuIle (IPHIIOKEHUE
1), b0 BOCIOJB30BABIIMCH BCTPOCHHOW  CTAaTHCTHYECKOW  (PyHKIMEH
CTBIOAPACIIOBP(BeposiTHOCTB;cTeTIeHH _cBOOObI). B paccmarpuBaeMom
npumepe 310 Oyaet popmyna: =CTBIOIPACIIOBP(D19;D20).

6. Takum oO0pa3oM, MOXHO CJiellaTh BBIBOJ, O HAJIUYUU CBSI3HM MEXIY
UCCIIEyEMbIMU BEIMYUHAMH — TaK KaK fpaey > bygmasr (18,56 > 3,355), To Mexny
MEPEMEHHBIMH CYIIECTBYET 3aBUCUMOCTh U HAWICHHBINA KO OUITMESHT KOPPETAIUN

3Ha4YUM.

Ta6J'II/IHa 3- I/ICXOILHBIG JAaHHBIC JJI1 BBIITOJIHCHUA 3aldHNM: 110 BapUaHTaM

CebecTtonmocTb 1006144 1 T HedTH
Homep (110 OTHOIIEHHIO K Ce0eCTOMMOCTH Tybuna saxeranus
MEeCTOPOKIeHUSA 1o MecTopoxkAeHuI0 Nel, 1011 MPOAYITHBHOTO
rOPU30HTA, KM
eIMHHIIbI)
Bapuanr |
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
5 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
Bapuanr 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
5 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 2,75
9 1,17 3,08
10 1,18 3,19
Bapuant 9
| 1,08 2,66
2 1,19 3,11
3 1,16 3
4 1,1 2,78
5 1,18 3,11
6 1,14 2,89
7 1,16 3
8 1,12 2,78
9 1,18 3,11
10 1,19 3,22
Bapwuant 10
| 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 1,16 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 1,08 2,59




2 1,19 3,02
3 1,16 2,92
4 1,1 2,7
5 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
5 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
5 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




HeoOxomumo Beruuciuth ko3 @uipent xoppensuuu. Bee aeiictBus (B ToMm
yucliie (opMaTupoBaHKUE TAOIUIIBI) HEOOXOIMMO BBIMOIHSTH, OMHUPAsCh HA IPUMEP

BBIITOJIHCHUS 3a1aHUA.



Jlabopatopnast padora Ne2. QOOpadoTka ¥ OLEHKAa Ppe3yJabTaTOB

PErpeCCHOHHOTO aHAJAHU3a UCCIIEA0BATCIbCKUX JaHHDbIX.

Lenv pabomul.
Hayuuthcsi wucnonp3oBaTh Bo3MokHOCTH MS  Excel s mpoenenwms

PETrPpCCCHOHHOI0 aHaJIn3a NCCIICAOBATCIIbCKUX TAHHbIX.

Kpamroe uznoorwcenue ocnoenvix meopemuyeckux u Memoouyeckux acnekmos
pabompi.

PerpeccuoHHblii aHAINU3.

[lenb perpecCCHOHHOTO aHAIN3a — ONPEACIIUTh KOJTUYECTBEHHBIE CBA3U MEXKY
3aBUCUMBIMHM CIIy4yalHbIMM BeauduHaMu. OJIHA W3 3TUX BEJIWYUH IMOJaraeTcs
3aBUCHUMOW UM HAa3bIBAC€TCS OTKIMKOM, APYTM€ — HE3aBUCHUMBbIC, HA3bIBAKOTCA
daktopamu. [l yCTAaHOBJIEHHS CTENEHU 3aBUCUMOCTH MEXIY OTKIHUKOM U
(hakTOpaMu UCHOIL3YIOTCS BBIUUCIISIEMbIC BETUYUHBI KOBapUaIluu U KO3PUITUEHT
koppessinuu. Eciiu koadGuireHT koppensiunu mno abCoFOTHON BETMYHHE OJIM30K K
€AUHULE, TO JJISI IIOCTPOCHUS 3aBUCUMOCTH MCIOJIB3YETCS JIMHENHAsA MoAenb. s
JIPYTUX CIIy4aeB UCTIOIB3YIOTCA 00JIee CIOKHbIE HETMHEHHBIC MOJICTHN (Hapumep,
MOJIMHOMUAJILHBIE U AKCIIOHEHIIMAIbHBIE). B maHHOM paboTe M3y4yuM JIMHEHHYIO
MOJENb.

YpaBHEHUE TUHEWNHON PErPECCUUA UMEET BU/L:

Y=a,X;+aX;+ ...+ a Xy, (1)

A€ daj; az ..., dr — TAPAMETPbl, MOJJIEKAUIUE OINPEICICHUI0 METOIOM
HauMeHbIuX kBagpatoB (MHK).

OOBIYHO HAXOJAT MEPBBIE JIBa MapaMeTpa, KOTOPbIe MPUHATO 0003HAYATh a U
b. B aToM ciyuae ypaBHEeHHE JTUHEHHOM perpeccuu umeeT Bua ¥ =a * X + b.

KoadhdurmenTst a v b BEIYUCISIOTCS cieayomuM 0opa3om (hopmysr 2-3):
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re [ — HOMep U3MepEHus,

X; U y; — 3HAYEHUS IEPEMEHHBIX IPH I-TOM U3MEPEHUH,

1 — YHUCIIO U3MEPEHUHN TIPU MOJICTUPOBAHUN CUCTEMBI.

B cpene MS Excel nns naxoxaeHus monenu perpeccuu (T.€., (pakTHUECKH
K03 ULIMEHTOR @ U b) MOKHO MCII0JIb30BaTh HECKOJIBKO CIIOCOOOB:

— WCIIOJIB30BaTh BCTPOSHHYIO (PYHKIIHIO JIMHENH;

— rpaduueckuii cnoco0 — MOCTPOSHHE JIMHUY TPEHIa Ha AUArpaMMe C MTOKa30M
ypaBHEHUS PETPECCUU;

— uHcTpyMeHT Perpeccus u3 [lakera ananusa;

— wucnoyb3oBaTh BcTpoeHHYO ¢(yHkunio CYMMKBPA3H u uHCTpymMeHT
[Touck peurenus;

— ucnonb3oBath BcTpoeHHble pyHkunn HAKJIOH (Beruucaser koadduiment

a) u OTPE3OK (Bbruncinsier koapduiiueHt b).

KoHTpoJsibHbIE BONIPOCHI.

1. B uem 1enp perpecCHOHHOro aHanu3a?

2. OnummTe ypaBHEHNE JIMHEUHOW PErpPECCUM.

3. Kakumu cnoco6amu MOkHO HaiTh Moielb perpeccun B MS Excel? KopoTtko

OIMMUIIINUTE AT CITIOCOOBI.

Iopsinok BbINOJTHEHHUS 3aJaHUS.

1. Ilepen BBIMOTHEHUEM 3aJaHUSI U3YUUTh TEOPETUUECKYIO YACTh.

2. CoxpaHuTh HOBYIO KHUTY MS Word.

3. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.

B xaure MS Word, Ha kax b1t BOIIpoc HEOOX0IUMO MPUBECTH TPU BapraHTa
OTBETA:

— IIEPBBIM UCTOYHUK: TEOPETUUECKAs YaCTh;

— BTOpOM MU TpeTud ucTtouyHuku: Internet (¢ oOsi3aTeNbHBIM MPUBEICHUEM
TUIIEPCCHUIOK).

4. Coxpanuth HOBYI0 KHUTY MS Excel.



5. PaccmoTtpeTh mepBBIe Ba W3 TEPEUUCICHHBIX CIOCOOOB HAXOXKICHUS
MOJIEJIA PErpeccuu (CuenaTh BEIBODI).

B xnure MS Excel:

— B [IEPBOM BKJIAJIKE: BBITIOJIHUTEH IPUMEP BBITIOJIHEHUS 3aJaHUs;

— BO BTOpPOH BKJIQJIKE: BBIIIOJIHUTH 3aJ]aHUE CBOECTO BapHaHTA.

IIpuMep BbINOJTHEHHUS 3aAHHUS.

PaccMoTpuM Ha mnpuMepe MepBble JBa M3 IEPEUYUCICHHBIX CIOCOOOB

HaXOXICHWA MOJACIIN PCTPCCCHH.

Tabmuua 1 — McxoaHble JaHHBIE

Ton IIpou3BoAUTEIBHOCTH TPYAA Cpeanuii cta:xx padoTbl pado4ux B
OypoBoii Opurajabl, M/Opuraay B roj opurajae, roabl
2012 10 650 2,5
2013 11200 3,5
2014 12 050 4,0
2015 13 500 5,0
2016 14 900 5,5
2017 13 100 5,0
2018 14 200 5,5
2019 16 300 6,5
2020 17 500 7,5
2021 18 200 8,0

1-ii cnocoé. @ynxyusa THHEHH.

B mepBom cmocobe s momydeHus Kod(DPUIIMEHTOB, a M b JIMHEWHOTO
YpaBHEHUS pEerpeccuu Y =a * X + b, onuckiBaroniero 3aBUCUMOCTb MEXITY
UCCIIEMYyEMbIMU  TIOKa3aTeJISIMH, BOCTIOJIB3YEeMCS CTaTUCTHUECKOW (yHKIIMEH
JIMHEWH. J{ns storo Beymenute aBe stueiikn D16:E16 1 BBIOIHHTE BCTaBKY

dynxiuu JJMHEWH ¢ apryMeHTaMy coriacHO PUCYHKY 1.



AprymeHTbl GyHKLMM ? X
NWVIHEAH

WU3secTHbie_3Hauennay C2:C11 = {2,5:3,5:4:5:5,5:5:5,5:6,5:7,5:8}

£ 20N 2

W3secTHble_3Hauenva_x  B2:B11 = {10650:11200:12050:13500:14900:13100:14...

C 2
1]

4 KoHcr

E3
1

Cratucruka

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

Bo3spau.(ae‘r napameTpbl NMHerHoro l'Ipr)IIM.)KEHVIﬂ Mo MeToAY HaMMEeHbLLUMX KBaapaTos.

Vlnecmueguaueum:‘y MHOXECTBO 3HaUeHUA Y, ANA KOTOPbIX YK€ N3BECTHO COOTHOWEHNE Y = MX + b.

3Hauenue: 0,001

OTMeHa

Cnpaeka No 310N QyHKUMK

Pucynok 1 — Apryments! byuxiuu JUHENH

3nech «HM36ecmuvle 3HaueHuss y» — MUaANa3oH 3HaUYeHUU «Cpeonuil cmaosic
pabomsl pabouux 6 bpucadey, «Hzeecmuvie 3HaueHus Xx» — AUANA30H 3HAYCHUI
«Ilpouzeooumenvnocms mpyoa Oypoeoti Opueadwvly. Haxmutre KOMOWHAIMIO
kiaBuil SHIFT+CTRL+ENTER.

[Tonyuaem cnepyromniue 3HaueHus koddduuuento perpeccun — a = 0,001
(sraeiixa D16), b =-4,044 (suerika E16). B siueiiky C17 BBeqieM ypaBHEHUE

Y=10,001 *X- 4,044, uTo0bI NPOJEMOHCTPUPOBATH YPABHEHHUE PETPECCUU:

15 Kos¢g¢punuenTs! ypaBHeHHS perpeccH a b
16 0,0007| -4,0441|
17 YpaBHeHHe perpeccHH Y=0,0007*X-4,0441

PucyHok 2 — YpaBHEHUE perpeccun

2-11 cnocood (zpaguueckuir). Ilocmpoenue 1unuu mpenoa.

1. JIns monmydeHus: ypaBHEHUSI PETPECCHH ITOCTPOUM KOPPEISLHMOHHOE IOJIE
nepemeHHbIX X (IIpomsBoaurensHoCTh Tpyaa OypoBoit Opuransl) u Y (Cpenuuit
CTaXX pabOoThI pabounx B OpUraje).

2. Beigenum auanazon saeek B2:C11, 3amycTum Mactep nuarpaMm 1 Beioepem
tun auarpammel — Todeunas (B Excel 2007 BeiOepemM Ha maHENW WHCTPYMEHTOB
«BcraBka» kHomKy «Toueunas» u BbIOepeM moaTun «ToueuHas ¢ Mapkepamuy,

IIOCJIC OTOr'0 AuarpamMmma 6y,ueT CO31aHa u IIOMCIIICHA Ha TGKYHIHﬁ JUCT, IIOCJIC YCTO



ee MOXXHO Oynet moodopMuts). 3amaem mist quarpammbl uMsi — «KoppensimonHoe
none», Ha3BaHue ocu X — «lIpomsBogurensHOCTh Tpyna OypoBoW Opuraisl,
M/Opuraay B roa», ocu ¥ — «Cpeanuit ctax paboThl pabouux B Opuraje, roash» (B
Excel 2007 nanHbICe ACWCTBUS BBIMOJHSIIOTCS Ha BKIagke «MakeT» Tocie
BbIJICJICHUS TUarpaMMbl — koman bl «Ha3Banue nuarpammbi»y 1 «HazBanus oceity).
Ha nocnegneM mare mactepa yKa3plBaeéM MECTO PaCION0KEHUS — TEKYIIUN JIUCT.

3. Jlo6aBuM nIUHHUIO TpeHAA Ha TO4euHbI rpaduk (pucyHok 3). g 3toro
HEOOXOJMMO  BBIJCIHUTH  JMarpaMMy U BBIIOJHUTH  KOMAaHAY  MEHIO
«/Inarpamma/Jlo6aButs smaMI0 TpeHaa» (B Excel 2007 na Brmamke «Maker»
BbIOEpUTE KOMaHIy «AHanmu3» u jpanee «JIlunuga Ttpenga» u «JIuHeliHoe
npUOIMIKEHUE»), JTUOO BBINOJHUTH JAHHYIO KOMaHAy W3 KOHTEKCTHOIO MEHIO
«/100aBUTh JIMHUIO TpEHAA...», WIETKHYB MO J000M TOouke rpaduka mpaBoil
KHONIKOM MbIM. JIMHUS TpeHna — rpaduyeckoe MNpeICTaBICHUE HAIpPaBIICHUS
WU3MEHEHMS Psiia JAHHBIX.

4. BpiOupaem THN TpeHAa «JIMHEHHBIID), KOTOPBIM HCHIONB3YEeTCS s
annpOKCUMAalUy JaHHBIX 10 METOJYy HAaWMEHBIIHUX KBAJIPaTOB B COOTBETCTBUU C
ypaBHeHHeM: ¥ = a * X + b, e a — yron HakJioHa (B pajguaHax) u b — KoopJiuHaTa

nepeceueHus ocu adcuucce (ocu Y).

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

O B N W B U1 OO N 0 W

CpeaHui cTaxk paboTbl paboynx B
6purane, roasbl

0 5000 10 000 15000 20 000
MpoussoauTenbHOCTb Tpyaa byposoi Bpuraabl, m/6puragy B rog,
Pucynoxk 3 — JluarpamMmma ¢ TUHHEN U YypaBHEHUEM TPEH/IA
5. Ha Bkiagke [Tapamerpsl yctanaBnuBaeM (naxku «Ilokazats ypaBHEeHUE Ha

auarpamMmme)» U «IlomecTuth Ha auarpaMmMmy  BCIMYMHY  OOCTOBCPHOCTHU



armpokcumanuu R?». Illenkaem no kuonke OK. Jlanee MOKHO OTGOPMATUPOBATE

9THU YPaBHCHUS, BbIACINB UX U B KOHTCKCTHOM MCHIO BLI6paB (((DOpMaT nmoanucu

JIMHUKW TPCHIOA». R2 — 3TO0 4yuciao ot 0 a0 1, KOTOPOC OTpPaXKacT OIM30CTh JIMHUH

TpeHIa K (aKkTUUYeCKHUM JaHHBIM. JIuHUS TpeHaa Hamboiee COOTBETCTBYET

I[eﬁCTBI/ITCJ'IBHOCTI/I, KorJaa 3Ha4YCHHC O0mu3ko K 1.

6. CpaBHHMBaEeM ypaBHEHUE PETPECCUU, MTOTYUYEHHOE rpaduueCKUM METOI0M, C

ypaBHEHUEM, PACCUYUTAHHBIM C MOMOIIBIO (PYHKITUU JIMHEWH. Kax BumuM, 3T

YPaBHCHUSA OAJUHAKOBLBIC.

Tabnuna 2 — cxoaublie JaHHBIC 171 BBIMOJIHEHUS 3aJJaHUsI 10 BapraHTaM

CebecTonmocTb 100b14u 1 T HeTH
Homep (110 OTHOILIEHHIO K €Ce0eCTOMMOCTH Trybuna saneranus
MECTOPOXKIeHUS 1o MecTopo:xaeHuro Nel, 1oamn MPOAYKTHEHOTO
TOPU30HTA, KM
eTMHMIIbI)

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
5 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 2,54
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
Bapuanrt 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
5 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
Bapuanr 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 2,75
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 2,78
5 1,18 3,11
6 1,14 2,89
7 1,16 3
8 1,12 2,78
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
5 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 1,09 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
5 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
Bapuant 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
Bapuant 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




Bapuanr 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

HCO6XO,ZII/IMO PacCMOTPETh IICPBBIC JBa M3 IICPCUHUCICHHBIX CII0CO00B
HaXOXICHHUA MOACIN PCTPCCCHH. Bce I[GIZCTBHH (B TOM YHCJIC (1)0pM&THpOBElHH€

Ta0JIuUI) HEOOXOMMO BBHITIOHSATh, ONUPAsCh Ha 00pasell.



JlabopaTtopuass paGora Ne3. MHcnmoan3oBanue Haacrpoiikun «Ilouck

peICHUus» 1JIsl PCIICHUA 3a/1a4 OITUMHU3alluHd B He(l)TeI‘aZiOBOM aeJie.

Lenv pabomul.
HayuuThcsi mcnonbp3oBaTh BO3MOXKHOCTH MS Excel ans pemenus 3amad

OIITMMH3aII1H B HG(l)TGFaSOBOM JCIIC.

Kpamroe uznoorwcenue ocnoenvix meopemuyeckux u Memoouyeckux acnekmos
pabompi.

OnTtumuzanus 3HadeHuid Tadbnuuel Excel, ynoBneTBopsaronmx onpeaenaéHHbIM
KPUTEPUSAM, MOXKET ObITh CJI0KHBIM IporieccoM. CpecTBOM aHalln3a AaHHbIX Excel
apisiercs  HazacTporika Solver (Ilouck pemenus). C €€ NOMOIIBIO MOXKHO
OINpPENENUTh, MPU KAKUX 3HAUEHUSAX YKa3aHHBIX BIMSIONIMX s4yeeKk (opmyna B
LEJIEBOM slueiKe MPUHUMAET HY>KHOE 3HaueHue (MUHUMAJIbHOE, MAKCUMAJIbHOE WIIN
paBHOE KakoW-11M00 BenuuuHe). i mpouenypbl MOMCKA PEIIeHUs MOKHO 33/1aTh
OrpaHUYEHUS], TPUUYEM HE 00513aTENbHO, YTOOBI IPU 3TOM HCIIOIb30BAINUCH TE XKE
BIIMAIOIIME sTYeUKU. /[ pacuéra 3aAaHHOTO 3HAYEHUS NMPUMEHSIIOTCS Pa3IMYHbIC
MaTeMaTUYECKUE METObI IIOUCKA.

Bbl MOXe€Te yCTaHOBUTb pPEXKHMM, B KOTOPOM IIOJy4YEHHBIC 3HAYCHMS
NEPEMEHHBIX ABTOMATHUYECKH 3aHOcATCS B Tabiuiy. Kpome Toro, pe3ynibrarbl
paboThI MPOrpaMMbl MOTYT OBITH O(OPMIICHBI B BUE OTUYETA.

Hanctpoiika «llouck pemeHusi» UCMNONB3YETCS TPU  PEIICHUW  3a1a4
ONTUMU3ALMH, A TAK)KE JIJIS PEILICHNs ypaBHEHUN U cUCTeM ypaBHeHUU. HaacTporika
nocTynHa BO Bcex Bepcusix Excel. O6parture BHUMaHHME, YTO CKPUHIIOTHI MOTYT
HECOOTBETCTBOBAaTh Baied Bepcuu. HecMOTpst HAa TO, 4TO HEKOTOpbIE (DYHKIIMH
MOI'YT MEHATH CBOE MECTOIOJIOKEHUE B 3aBUCUMOCTH OT BEPCHUU HAJICTPOMKH,
(GYHKIIMOHAJ OCTAETCs MPAKTUUECKH HEU3MEHHBIM.

[Iponienypa moucka pelIeHHs MO3BOJSET HAWTH ONTUMAIIBHOE 3HAYECHUE
dbopMyIIBI, coaepKaIencs B ;UeiKe, KOTOpast Ha3bIBaeTCA IEJIEBOM. ITa MpoIieaypa

paboTaer ¢ rpymnmoN syeek, MPsSMO WIM KOCBEHHO CBA3aHHBIX ¢ (QopMynol B



1eneBou stuekike. UToOb! momyyuTh o popMmyIie, Coep Kalleiics B IIEIeBOM sueiike,
3aJIaHHbI pPE3yJbTaT, NPOLEAypa W3MEHSET 3HAYEHHUS BO BIMSAIOMIMX SYEHKAX.
UT0oOBI Cy3UTh MHOXKECTBO 3HAYEHUH, UCIOJIB3YEMbIX B MOJCIH, MPUMEHSIOTCS
OrpaHUYEHMsI. DTH OTPAHUYEHHUS MOTYT CChUIATHCS Ha IPYTUE BIUSIOIINE TYCHKH.

[Ipouienypy mnoucka pemeHus MOKHO UCIOJIb30BaTh JIs ONpeeiIeHUs
3HAUEHUS BIUAIONIEH SYEHKH, KOTOPOE COOTBETCTBYET AKCTPEMYMY 3aBUCHUMOMN
SYEUKH, HAIPUMEP, MOKHO U3MEHUTH 00BEM IJIAHUPYEMOIO OOKETa U YBUJIETD,
KaK 3TO MOBJIMSIET Ha MPOEKTUPYEMYIO CYMMY PacxXol0B.

Pasmep 3amaun, KOTOPYIO MOMKHO pPEIINTh C TMOMOIIBIO 0a30BOM BepCHH
POrpaMMbl, OTPAaHUYMBAETCA TAKUMH MPEIEIbHBIMU MOKA3aTEIAMU:

— KOJIM4eCTBO Hen3BecTHRIX (decision variable) — 200;

— KOJIMYEeCTBO (OpMyJNbHBIX orpaHudeHuid (explicit constraint) Ha
HeusBecTtHbie — 100;

— KOJIMYECTBO NPEJENIbHBIX yCIOBUH (simple constraint) Ha HEU3BECTHbBIE —
400.

Hancrpoiika nocrasisiercst BMecte ¢ Excel, HO 0 yMOJI4aHUIO OTKIIOYEHA.

YroOsl BKIIOUHTH €€, nepeiaute no Bkiaaake daitn/Ilapamerpel/Haactpoiiku
(pucyHok 1), B TOSIBUBIIIEMCSI TMAJIOTOBOM OKHE BbIOepuTe HaacTpoiiku Excel.

B oxHe ycTaHaBiMBaeMm rajodky HampoTuB moiisi, kMéM [louck perenus

(pucyHOK 2).



[NapameTpni Excel @

06 —
[ wue ] _3 OcHOBHbIE NapameTpel 4nA paboTel ¢ Excel.

Dopmynsl
Mpasonucatue MapameTpbl NONL30BaTENbCKOrO MHTEPDheca
CoxpaHeHue MokaskiEaTe MUHWU-NaHENb UHCTPYMEHTOB NPM BEIAENEHUM [
2 BKAOYUTE AMHAMUYECKUIA NPOCMOTP i
3BIK

Bceraa ucnonbsosate ClearType

AononHutensHo LigeToBas xema: Cepebpucras v

Hacrpoﬁl(a NEeHTHl QTMIIE BCNABIEAIO WX NOACKAZOK: [ MokasbiBaTh YNnyYWeHHbIE BCNABIEAOWWE NOACKAZKHN v ‘

MaHenb Geictporo gocyna Py CO3AaHUM HOBBIX KHUT

Haacrpoiiku WpnoT: ‘l.upmb'r TekcTa v l
LleHTp ynpasneHna 6e30NacHoCTE Pazmep: 11 v

PexuM, MCOAb3YEMBIN N0 YMONY3HUIO ANS HOBEIX IMCTOB: lOE.uqnuﬁ pexum ¥

Yueno AncToe: |3 2

JNnunan HacTpoiika Microsoft Office

Wma nonesosatens: |vserkova ‘

[ OK ][ OtmeHa ]:

Pucynok 1 — [Tapamerpsr Excel

A0CTYNHEIE HAACTPOHKK

MHCTPYMEHTBI ANA EBPO
[ INaket aHanusa i
[ ]NakeT aHanusa - YBA

[Vl Momck pewenma Ofizop...

ABTOMATH3AUMA. ..

=

TreePlan 1.86 Decision Tree

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

Pucynoxk 2 — Hagctpoiiku
UT0OBI OTKPBITH OKHO MOMCKA PEIICHUs, Ha/10 BOUTH B MEHIO J[aHHbIE, MyHKT

[Touck pemienus (pUCYHOK 3).

= —)
9 -&-3s ' Keural - Microsoft Excel . . e B e
®aiin [nasHas Bcraska PasMeTKa CrpaHmLBl Dopmynel AaHrble PeueHsnpoBaHine Bua Pa3paboTumk 2 @oF =R
M5 Access LY 5 = |3 noaxniouerua A T & Oumncrine E= ™ = [/ Nposepka aaHHe * P MpynnuposaTs ¥ 5 Ananus gammex
Lo s 1) Mo (32 : He
-9 Vs UrTepHeta % Csoiicrea G Nostoputs = = & Pasr - 2 NMouck pewenns
W3 apyrux Cywecrsyoume  O6HOBUTL Kl CopTpoeka = OuabTp Tekcrno  Yaanute 5 e n
(X s Tekcra WCTOYHUKOE ™  MOAKMONEHMA | Bee~ = VMeniTe csasi A 9 cron6uam (59 Ananus “uto ecn” ¥ dj MpoMexXyTOYHEIA UTOr
Tlony4EHMe BHEWHMX A3HHBIX | MoakmoueHns | CopTiposka U GUATp Pa0Ta ¢ AAHHBIMM Crpyktypa n Axanus |
Al - 5 v
A B C D E F G H I J K L M N | o | P | Q | l: i‘
1 =

Pucynok 3 —Jlenta okna Excel



Otkpoetcs okHo [Touck pemenus (pucyHok 4).

r B
MapameTpsl noucka pewenns @
ONTUMM3MPOBATL LENEBYIO DYHKLUIO: 23]
fo: @) MakamyM MuHUMYM 3HaqeHus:
M3MEHsR SHEMKI NepPEMEHHBIX:
63
B COOTBETCTBUN C OrPaHMHEHNSMA:
A ‘ LobasuTb l
| WsmernTb
Yaanuto
| ChpocuTb
- | 3arpysuTb/COXPaHMTL

[V] CaenaTs nepemerHbie 623 OrpaHMHEHIi HEOTPULIATENLHBIMIA
Boibepurte n s onr E] )
METOR pewess: OMCK PELIeHN HENMHENHBIX 33484 METOA0M MapameTpsi

MeToa peweHns

[LNA rRaaKnxX HENMHEHBIX 3334 MCNONb3YITE MOWUCK PELIEHNS HENMHENHEIX 3aaa4 MeTogom O,

ANS MMHEIHBIX 334384 - NOMCK PELLIEHUA MMHENHBIX 33434 CUMNNEKC-METOAOM, 8 ANA HEMNaAKNX

3a0a4 - 3B0MIOLMOHHBIN MONCK PeLUeHNS.

‘ Cnpaska [ HaitTu pewerie ] { 3aKpbiTh
|

Pucynok 4 — [lapameTpbl NOMCKA pELICHUS

KoHTpoJibHBIE BONIPOCHI.

1. Uto moHMMaeTcs noJ SKCTPEMYMOM 3aBUCUMOM STYEHKU?

2. Kaknmu npenenbHbIMU ITOKa3aTeNsIMU OTPaHUYMBAECTCS pa3sMep 3aladd,
KOTOPYIO MOXHO PELIUTH C TOMOIIBIO HAJICTPOUKHN «Ilonuck pemenus»?

3. OnummuTe NopsIIOK akTUBAUWU HaACTpOolKH «Ilouck pemeHus».

Iopsinok BbINOJTHEHHUS 3aJaHUS.

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

2. CoxpanuTth HOBYIO KHUTY MS Word.

3. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.

B xuure MS Word, Ha Kaxb1il BOpOC HEOOXOAMMO MPUBECTH TPU BapUaHTa
OTBeETA:

— HepBBII\/'I HCTOYHHUK: TCOPECTUYCCKAA YaCTh,



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

4. Coxpanuth HOBYIO kHUTY MS Excel.

5. BBINOTHUTE 3amaHue ¢ UCNOab30BaHueM Moyl «llouck pemenus» s

pelIcHus 3a/1a4 ONTUMH3AIIU B He()Tera3oBoM jeie (CACIaTh BEIBOIBI).
B xaure MS Excel:

—B nepBoﬁ BKJIQAKC:. BBIIIOJIHUTH IIPUMCP,

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

Pemmnts 3a1a4y TMHENHOTO MPOTPAMMUPOBAHUs, UCIIOIB3Yys MOIyNb «Ilonck

pereHus» 31eKTpoHHbIX Tabnui Excel. Bee nelicTBusi HEOOXOAMMO BBITIOJHATD,
OMUPAsICh HA IPUMED.

IlpuMep BBINOJHEHHMS 3aJaHUsI ¢ HMCHOJb30BaHHMeM MoayJas «llouck

peleHus» JJIS pelleHus 3a1a4 ONTUMM3AlMU B HedTerazoBom jiee.

MaremaTtuueckas MOJCJIb 3aJa4Hu:

F(x,x,)=3x +2x, > max

(4x, +2x, <80

o,

2x, +3x, <60

0-x +x,<15

x20 x,=20
TpeOyeTcst HAWTH X/, X).

Jlanee 3anumeM nociaeq0BaTeIbHOCTh IEUCTBUN IPU UCIOJIB30BAHUU MOTYJIS
«ITouck pemieHus».

1. BBGI[éM HCXOAHBIC JaHHBIC.



Taomuma 1 — Mcxonuele JaHHBIE

A B C D E | F
| 3aTparbl 3anachl Pacxon pecypcos
2 4 2 80
3 2 3 60
4 0 l 15
5 X X2 [TprObLIb OT €AUMHHULIBI IPOAYKIIHH
6 3 2
7 LleneBast GpyHKUUS
8 |

2. BBox popmyi.

Jlnst pacuéra neneBor pyHKIMM B siueiiky A8 BBonuM popmyiy:

=E6 - A6 + F6 - B6.

Janee BBOAMM (OPMYJIbI OTpaHUYECHHUS:

B Aueiiky E2

=A2 - A6 + B2 - B6;

B Auekiky E3

=A3 - A6 + B3 - B6;

B AueliKy E4

=A4 - A6 + B4 - B6.

3. Ucnonb3oBanue moayns «llouck pemenus.

Bxoaum B mento Cepsuc u BoiOupaem Ilouck pemenust B Bepcuu 2003, a B
Bepcuu 2010 BotiTu B MeH1o J[anHbie u BbIOpaTh [Touck pemienus.

OTtkpbiBaeTcst OkHO [louck pelienus, ero 3anoJiHseM (PUCYHOK ).

IleneBas sueiika — AS.

YcTaHaBiIMBaEM MMOUCK MAKCUMAJIBHOTO 3HAYEHHUS LIEJICBOM STUYCUKH.

3amaém n3MmenseMble sueiku — A6 : B6.



[TouCK pe e HuA IZI

YCTEHOBHTD UENEBYIO A4ErKY: f: EI BuinoAHmMT
Paeroi:  (5) wakcrmaneHomy swaverio (O sHaverno: |0 e
O MrimancHOMy IHANEHIO
V3MEHaA AYEHKH!
$486:4846 %] (Mpeanonowms
QrpaHnieHiA; (lapameTpol
$A$6:4846 >=0 AobasuTe
= u
$E$4 <= §C44 e BoccTaHoBMTL
Yaanure
Cnpasxa

Pucynok 5 — Ilouck peuienus

BBoaum cuctemy orpannyeHui, mENKHEM 1Mo KHotmKe J{00aBHUTh:
OTKpoeTcst OKHO OrpaHHYeHUd. BBOIMM 110 ouepenn orpaHuyeHusI.

E2 <C2; E3 <(C3; E4 <C4; A6; B6 > 0 (pucyHOK 6).



Hobapne HHe orpaHuye HHA @

CChINKa Ha AUeiKy |

s [l wflscd ()

[ OK ] [ OTMeHa ] [AOQaBm'b ] [ Crnpaska ]

OrpaHH-eHHe:!

foGasne Hue orpaHuue HUA @
Ccbinka Ha a4enKy: OrpaHA-eHne:
$E43 B (<= v 483 (&5

[ OK I [ OTMEHAE ] [Ao@_asmb ] [ Cnpaexa ]

Ilobansne HHe orpaHHye HUA

!

CChINKa Ha guenKy ! OrpaHH4eHHe!

FE TR | 1) =

[ OK ] [ OTMEHA ] [Aoﬁ_asmb ] [ Crpaexa ]

[loGasne HWe orpaHMye HMR

Cebinka Ha g4enKy OrpaHnyerme;

$a46:4B45 B> wflo

[ OK ] [ OTMEHA ] [Aogaswrb ] [ Cnpaeka ]

Pucynok 6 — Orpannuenust

[[{€nknyB o kHonke OK, BeIiiieM U3 OKHA OTPaHUYEHHUM.

B okxue Ilouck pemenuss mEnkHyTh 1o KHomke Ilapamerpel. B okHe
[TapameTrpsl moctaBuM (aakok HampoTuB Haianucu JluneidHas momens. B oxHe
[Touck pemieHust MEIKHYTh MO KHOMKe Bpimomuuth. [lomyuaem HeoOXxomumoe

MaKCHUMAaJIbHOC 3HA4YCHHUC ueneBoﬁ q)YHKI_II/II/I N U3MCHSCMBIX ITapaMCTPOB.



Ta6nuna 2 — Pe3ynbTaThl paboTHI.

A B C D E F
] 3aTpathl 3anacel Pacxox pecypcos
2 4 2 80 80
3 2 3 60 60
4 0 | 15 10
5 X1 X2 [IpuOBLUIL OT eIHHULBI IPOAYKIHH
6 15 10 3 2
7 [leneBast pyHKIHS
8 65

[Momywaem: x; = 15, x = 10, fia = 65.

Tabmumua 3 — McxoaHble JaHHBIE

Bapuanr 1

z= ﬁ’{ﬁl Jré‘m;:2 —> Max

.

x, 20; x, 20.

(16x, +4x, <784
8x, +7x, <552
Sx, +9x, <567

Bapuant 2

7 = GKI +2:~:2 — max

e

(12x, +3x, < 684
10x, +35x, <690
3x,+6x, <558

X, 20; x, 20.

Bapwuant 3




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

x,20; x, 20.

e

Bapuant 4

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

x, 20; x,20.

i

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
4x, +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.

Bapuant 8

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

X, 20; x,20

BapwuanT 9

z =2x,+3Xx, = max
3x,+5x, <453
dx, +8x, <616
3x, +11x, <627

X, 20; x, =20.

Bapuant 10

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

X, 20; x,20,

Bapuant 11




z= 6x +4x, = max
16x, +4x, <784

8x, +7x, <552

Sx, +9x, 567

x, 20; x, 20.

e,

Bapuant 12

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

X, 20; x,20,.

Bapuanrt 13

z= 6x +4x, = max
16x, +4x, <784

8x, +7x, <552

Sx, +9x, 567

x, 20; x, 20.

e,

Bapuant 14

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

3x, +6x, <558

X, 20; x, 20.

i




Jlabopatopnass padora Ne4d. OOocHOBaHMe IUIaHA HHTEHCHPUKALMHA

MPUPOCTA CKBAKUHHOM 100b1YM HePTH.

Lenv pabomul.
HayuuThcsi mcmonb30BaTh BO3MOXKHOCTH MS Excel mns pemeHus 3amad

OIITMMH3aII1H B HG(l)TGFaSOBOM JCIIC.

Kpamroe uznoorwcenue ocnoenvix meopemuyeckux u Memoouyeckux acnekmos
pabompi.

OnTtumuzanus 3HadeHuid Tadbnuuel Excel, ynoBneTBopsaronmx onpeaenaéHHbIM
KPUTEPUSAM, MOXKET ObITh CII0KHBIM IIporieccoM. CpeacTBoM aHanu3a JaHHbix Excel
apisiercs  HazacTporika Solver (Ilouck pemenus). C €€ NOMOIIBIO MOXKHO
OINpPENENUTh, MPU KAKUX 3HAUEHUSAX YKa3aHHBIX BIMSIONIMX s4yeeKk (opmyna B
LEJIEBOH slueiKe MPUHUMAET HY)KHOE 3HaueHue (MUHUMAJIbHOE, MAaKCUMaJIbHOE WU
paBHOE KakoW-11M00 BenuuuHe). st mpouenypbl NOMCKA PEIIEHUsS MOXKHO 3a/1aTh
OrpaHUYEHUS], TPUUYEM HE 00513aTENbHO, YTOOBI IPU 3TOM HCIIOIb30BAINUCH TE XKE
BIIMAIOIIME sTYeUKU. /[ pacuéra 3aAaHHOTO 3HAYEHUS NMPUMEHSIIOTCS Pa3IMYHbIC
MaTeMaTHYECKUE METObI ITIOUCKA.

Bbel MOXe€Te€ yCTaHOBUTb pEXHUM, B KOTOPOM IIOJIyYEHHBIC 3HA4YCHUS
NEPEMEHHBIX ABTOMATHUYECKH 3aHOcATCS B Tabiuiy. Kpome Toro, pe3ynibrarbl
paboThI MPOrpaMMbl MOTYT OBITH O(OPMIICHBI B BUE OTUYETA.

Hanctpoiika «llouck pemeHusi» UCMNONB3YETCS TPU  PEIICHUW  3a1a4
ONTUMU3ALMH, & TAKIKE JUUIS PEIICHNs ypaBHEHNUN U CUCTEM ypaBHEHMM. HancTpoiika
nocTynHa BO Bcex Bepcusix Excel. O6parture BHUMaHHME, YTO CKPUHIIOTHI MOTYT
HECOOTBETCTBOBAaTh Baied Bepcuu. HecMOTpst HAa TO, 4TO HEKOTOpbIE (DYHKIIMH
MOI'YT MEHATh CBOE€ MECTOIOJIOKEHUE B 3aBUCHUMOCTH OT BEPCUM HAICTPOWKH,
(GyHKIIMOHAT OCTAETCS MPAKTUYECKU HEM3MEHHBIM.

[Iponienypa moucka pelIeHHs MO3BOJSET HAWTH ONTUMAIIBHOE 3HAYECHUE
dbopMyIIBI, coaepKaIencs B ;UeiKe, KOTOpast Ha3bIBaeTCA IEJIEBOM. ITa MpoIieaypa

paboTaer ¢ rpymnmnoM syeek, MpsSMO WM KOCBEHHO CBS3aHHBIX C (QopMyliol B



1eneBou stuerike. UToOb! momyduTs o hopMmylie, CoaepKaliencs B HEIeBOU siuehke,
3aJJaHHBIA PE3yJbTaT, MpOLEAypa M3MEHSET 3HAUYCHHS BO BIMSIONIMX sSYEHKaXx.
UT0oOBI Cy3UTh MHOXKECTBO 3HAYEHUH, UCIOJIB3YEMbIX B MOJCIH, MPUMEHSIOTCS
OTrpaHUYEHUS. DTH OTPAaHUYEHHUSI MOTYT CCHUIATHCS HA IPYTHE BIUSIONINE STUCHUKH.

[Ipouienypy mnoucka pelieHus MOXHO HCIIOJIb30BaTh I ONpeaeIeHUs
3HAUEHUS BIUAIONIEH SYEHKH, KOTOPOE COOTBETCTBYET AKCTPEMYMY 3aBUCHUMOMN
SYEHKHU, HAlIPUMEP, MOKHO U3MEHHUTH 00BEM TUTAHUPYEMOTO OI0/KETa U YBUJETD,
KaK 3TO MOBJIMSIET Ha MPOEKTUPYEMYIO CYMMY PAacXOOB.

Pasmep 3amaun, KOTOPYIO MOMKHO pPEIIUTh C TOMOIIBIO 0a30BOW BepCcHH
IPOrpaMMBbI, OTPAaHUYNBAETCS TAKUMU MPEEIbHBIMU MOKa3aTeISIMU:

— KOJIM4eCTBO Hen3BecTHRIX (decision variable) — 200;

— KOJIMYeCTBO (OpMyJbHBIX orpaHudeHuid (explicit constraint) Ha
HeusBecTtHbie — 100;

— KOJMYECTBO MpENeNbHBIX YCIOBHM (simple constraint) Ha HEM3BECTHBIC —
400.

Hancrpoiika nocrasisiercst BMecte ¢ Excel, HO 0 yMOJI4aHUIO OTKIIOYEHA.

YroOsl BKIIOUHTH €€, nepeiaute no Bkiaaake daitn/Ilapamerpel/Haactpoiiku
(pucyHok 1), B TOSIBUBIIIEMCSI TMAJIOTOBOM OKHE BblOepuTe HaacTpoiiku Excel.

B okHe ycTaHaBnmBaeM rajouyky HampoTuB moss, >kmMém [lomck pereHus

(pucyHOK 2).



meTphl Excel @

06 —
[ wue ] _3 OCHOBHbIE NapameTpel 4nA paboTel ¢ Excel.

Dopmynsl
Mpasonucatue MapameTpbl NONL30BaTENbCKOrO MHTEPDheca
CoxpaHeHue MokaskiEaTe MUHWU-NaHENb UHCTPYMEHTOB NPM BEIAENEHUM [
2 BKAOYUTE AMHAMUYECKUIA NPOCMOTP i
3BIK

Bceraa ucnonbsosate ClearType

AononHutensHo LigeToBas xema: Cepebpucras v

Hacrpoiika neHTsl CTWAB BCNALIBAIOWMX MOACKA3O0K: [ MOKa3LIEaTh YAYHIWEHHBIE ECINLIEAI0WME NOACKASKH W |
MaHenb Geictporo gocyna Tpy CO3AaHUM HOBbIX KHUT

Haacrpoitku WpnoT: | WpndT Tekcra v l
LleHTp ynpasneHna 6e30NacHoCTE Pazmep: 11 v

PexuM, MCNOAbIYEMBIN N0 YMONY3HUIO ANA HOBEIX IMCTOB: | OBBIYHEIN pexum ¥

Hucno ancros:

JNnunan HacTpoiika Microsoft Office

Wma nonesosatens: |vserkova ‘

l OK ][ OTmeHa ]:

Pucynok 1 — [Tapamerpsr Excel

A0CTYNHBIE HAACTPOHKK:

O
L |WMHeTpymenTE! ana espo
[Inaxet aHanmsa S
[Inaker ananusa - vBA

MoMCK pelweHns 0630p...

ABTOMATH3AUMA. .

TreePlan 1,86 Decision Tree

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

Pucynoxk 2 — Hanctpoiiku
UT0OBI OTKPBITH OKHO MOMCKA PEIICHUs, Ha/10 BOUTH B MEHIO J[aHHbIE, MyHKT

[Touck pemienus (pUCyHOK 3).

F —
A9 -3 K el = Microsoft Excel " - B
®aiin [nasHas Bcraska PasmeTka CTpaHMLE! Dopmynsl Aahrble PeleH3MpOBaHUe Bua Pa3paboTunK a@oF@ R
3 Ms Access £ L} = |3 noaxniouerua Al m & Ouv % ™ m=m [/ Nposepka gaHHbx 9 Mpynnuposats * 4 Ananus ganmex
hj " alA ‘ , EEE E
23 Vis Urreprera =i | St &l % ceoiicrea T Moo 5= = & Pasr v =2 2, Mouck pewenns
W3 apyrux Cywecrsyowme  OB6HOBMTL f(l CopTupoeka = OuasTp Tekcrno  Yaanute 5 o §

(Vs Tekera WCTOUHMKOE ™ MOAKMOMEHMA Beev 52 Vsmenuts ceasu | A 9 cron6uam (5 Avanus "wro ecw” ~ | (] Npomexyrounsii utor

TlONYHEHME BHELIHMX AaHHBIX MoakMmoueHns CopTuposka U GWALTP | Pa60Ta € AAHHBIMM | Crpyktypa | AHanus |

Al - fe

A B | C D E F G H I J K L | M | N o P Q

1

Pucynok 3 — Jlenta oxkna Excel



Otkpoetcs okHo [Touck pemenus (pucyHok 4).

r B
MapameTpsl noucka pewenns @
ONTUMM3MPOBATL LENEBYIO DYHKLUIO: 23]
fo: @) MakamyM MuHUMYM 3HaqeHus:
M3MEHsR SHEMKI NepPEMEHHBIX:
63
B COOTBETCTBUN C OrPaHMHEHNSMA:
A ‘ LobasuTb l
| WsmernTb
Yaanuto
| ChpocuTb
- | 3arpysuTb/COXPaHMTL

[V] CaenaTs nepemerHbie 623 OrpaHMHEHIi HEOTPULIATENLHBIMIA
Boibepurte n s onr E] )
METOR pewess: OMCK PELIeHN HENMHENHBIX 33484 METOA0M MapameTpsi

MeToa peweHns

[LNA rRaaKnxX HENMHEHBIX 3334 MCNONb3YITE MOWUCK PELIEHNS HENMHENHEIX 3aaa4 MeTogom O,

ANS MMHEIHBIX 334384 - NOMCK PELLIEHUA MMHENHBIX 33434 CUMNNEKC-METOAOM, 8 ANA HEMNaAKNX

3a0a4 - 3B0MIOLMOHHBIN MONCK PeLUeHNS.

‘ Cnpaska [ HaitTu pewerie ] { 3aKpbiTh
|

Pucynok 4 — [lapameTpbl NOMCKA pELICHUS

KoHTpoJibHBIE BONIPOCHI.

1. Uto moHMMaeTcs noJ SKCTPEMYMOM 3aBUCUMOM STYEHKU?

2. Kakumu npenenbHbIMHA ITOKA3aTENSIMU OTPAaHUYMBAETCS pasMep 3adadd,
KOTOPYIO MOXHO PELIUTh C TOMONIBIO HaacTpouku «Ilouck pemenus»?

3. OnummuTe NopsIIOK akTUBAUWU HaACTpOolKH «Ilouck pemeHus».

Iopsinok BbINOJTHEHHUS 3aJaHUS.

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

2. CoxpanuTth HOBYIO KHUTY MS Word.

3. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.

B xuure MS Word, Ha kaxx1p1il BOpoc HEOOXOAMMO MPUBECTH TPU BapUaHTa
OTBETA:

— HepBBII\/'I HCTOYHHUK: TCOPECTUYCCKAA YaCTh,



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

4. Coxpanuth HOBYIO KHUTY MS Excel.

5. B xkaure MS Excel BEIOTHUTE 3aJaHNE CBOETO BAPUAHTA C UCTIOJIb30BAaHUEM
moayis «llouck pemieHus» JUisl pellieHUs 3a7ad ONTUMU3AIMH B He(TErazoBoM
nene (caenarh BEIBOIBI).

B HI'1Y npoBonsaTcs pa3nuvHbIe BUIbI MEPONPHUATUI MO MHTEHCU(DUKAIIH
no0bI4M, HampuMmep, oopaboTku npu3adoitHeix 30H ckBaxkuH (I13C): kuciaoTHBIE
(KO), raunokucnotusie (I'KO), consno-kucnotueie (CKO) u Banubsl (CKB),
ruapopaspeiBbl mwiactoB (I'PII) u 1. . Jlis mpoBeaeHuss oOpaboToOK TpeOyroTCs
pas3uyHbIe BUJBI MPOU3BOACTBEHHBIX PECypcoB: pabouas cuiia, 00OpyJA0BaHHUE,
peareHThl U T. 1.

3arpaThl pecypcoB pa3IMyalOTCs B 3aBUCUMOCTH OT Buaa odpaborok I13C,
MPUHATON TEXHOJIOTUH MPOBEACHUS.

Pe3ynbpratoM OCYIIECTBICHUS MEPOMPHUITHHA SIBISETCA TMPUPOCT JOOBIYH
He(dTU, KOTOPBIN TaKKe pa3IMyueH MPHU pa3HbIX Bugax oopadotok [13C.

3amava 3aKJII04aeTCs B ONMPEACTICHUH TAaKOTO IIaHa MPOBEICHIUS MEPOIIPHUATHIA
M0 WHTEHCU(UKAIMU, KOTOPBIA, HMCXOAS W3 PAIMOHAIBHOTO MCIOJIb30BaHUS
UMEIOIINXCS PECYPCOB, 0OECIIEYNBAET MAKCUMAIIBHBINA TPUPOCT T00BIYU HEDTH.

CocTaBUM MaTeMaTUYECKYIO MOJIENb 3a/1auH.

O603HaunM b; hoHA BpeMeHU 000pYyI0BaHUS TPYIIIIHI A,

b, — o BpeMeHu 000py10BaHUs rpyIIibl b,

b3 — o BpeMeHu 000py10BaHus rpyniisl B,

by — Tpyno3arpatsl Opuraibl pabouux,

bs — MaTepuainbl U peareHTshl,

[ — MHJIEKC MPOU3BOICTBEHHOTO pecypca,

j —uanexc Buaa oopadotku I113C,
X; — konuectBo 00padboTok Buga CKO,
X> — konmmuecTBo 00padboTok Buaa KO,

X3 — konnuecTBo 00padboTok Buaa 'KO,



X4 — xonmaectBo 06padboTok Bumga CKB.

3BecTHBEI:

b; — 3amac i-ro mpou3BOJCTBEHHOTO pecypca Ha MIaHUPYEMbIN MTEPUOI;

@ — HOPMBI 3aTpar i-r0 BHJA pecypca Ha IPOBEICHUE ONHOU CKBAKMUHHOU

ornepainuu j-ro Bujaa oopadorku [13C;

¢j — MpUPOCT A00BIYM HE(PTU Ha OJHY CKBAXHHHYIO OIEpalMio IpH

IPOBEICHUH ONPEENEHHOI0 BU1a 00pabOTKH.

Tadomuma 1 — Mcxonuble naHHBIE

BH/Ib1 pecypeos Ponn Ennanna Hopwmel 3aTpat pecypcoB Ha
pecypcoB M3MEpEHUS 0JIHY CKBOKMHHYIO OTIEPaIUIO

1. O6opynoBanue A b; Malil.-CMEH aj an as ay
2. O6opynoBanue b b, Malll.-CMEH as; as a3 a4
3. O6opynoBanue B b; Malll.-CM€H asi as as;z a34
gi)nraz[ Tpynosatpater by yeJl. yac Ay aq aq3 A4y
. MaTepHaﬂH 1 b5 TBIC. pY6 asj aso ass3 as4
peareHThl
[Tpupoct 1o0buK Ha 1 CKBaXXKUHHYIO
OTepaLHIO TOHHBI Cj (63 C3 Cyq

MaremaTtuueckas MOJICIb UMCCT BHU /.

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

CucremMa OorpaHMYCHUI:

a

X, >0

a, X, +a,Xx, +a;x; +a,x, <
Ay Xy + Ayp Xy + Ay Xy + A, %, < b,
3Ny + Ay, + Ay Xy + A, X, S b,

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

5444

_0‘51.\'1 + A5, X, + A Xy + A, X

— reneBasi QyHKITUS.

CocTaBuTh MAaTCMAaTUICCKYI0O MOJZCIIb I CBOCTO BapHaHTAa M, UCIIOJIb3Y:

Moayib Ilouck pelenus, paccuuTaTh KOJIMYECTBO onepanuid 00paboTOK Ka)a0ro

BUJa IJI1 IOJTYYCHUSI MAKCUMAJIBHOTO IIPUPOCTA I[06LI‘-II/I He(i)TI/I.




Pemmnts 3a1a4y TMHENHOIO NMPOrPAMMUPOBAHUs, UCIIOIB3Yys MOaylb «Ilonck
permeHus» eKTpoHHbIX Tabymi Excel. Bee neiicTBrus HE0OXOAMMO BBITIONHSTS,
ONUpasiCh Ha 00pa3ell, BHIMOJIHEHHBIN B JabopaTopHO# padoTe Ne3.

Tabmuma 2 — BapuaHTh! 3amanus

3 Hopwma 3aTpar S Hopwma 3atpar
& o < & o <
= > | & g| Pecypcos Ha oy = > | 5 2| PeCypcoB Ha OnHY
a 2, »5 S CKBaXXMHHYIO a 2, 5 2 CKBaXXHMHHYIO
s | F 8]  omeparmio 1o R | g 8|  omeparuo mo
aa} BHIAM M BUAM
1 480 | 0 | 1 0 1 1 280 | 0 | O 1 1
2 19011010 1 2 360 | 1 1 3 2
1 3 |[1000] 2 1 1 1 ) 3 640 | 1 1 0 | 2
4 1800 | 1 1 | 4| 2 4 300 | 1 2 1 1
5 1300 3 | 2 1 1 5 580 | 1 | 2 1
— G 140 ]20 |30 10 — G 16 | 18 | 25 | 20
1 560 | 0 | 2 1 0 1 840 | 2 | 0 | 3 1
2 50 1 100 1 2 300 | O 1 2 | 2
3 3 1400 | 1 1 0 1 4 3 760 | 3 0101 4
4 1690 | 1 1 1 | 2 4 560 | 1 1 1 1
5 1420 3 | 2 | 2 1 5 900 | 2 1 3 1
— G 120]24 |30 20 — G [ 251513540
1 680 | 0 | 1 | 2 ] 0 1 11000 | 1 0 1 0
2 16001 1010 1 2 460 | O 1 1 1
5 3 1380|110 1 0 6 3 11200 1 01 013
4 | 800 | 2 1 1 1 4 600 | 2 1 1 2
5 15001 12213 5 900 | 2 | 2 | 3 1
— G |10 ] 15|12 |10 — G 12018 |19 ] 28
1 400 0 | O 1 | 2 1 680 | 2 | O 1 3
2 1350 ] 1 1 010 2 700 | O 1 2 1
7 3 1450|110 710 1 2 3 800 | 1 01410
4 1900 | 2 1 1 1 4 500 | 1 1 1 1
5 1950 | 2 1 1 | 2 5 700 | 1 1 2 | 2
— G [20]18 |16 | 10 — G 1402070 30
1 2000 0 | O 1 1 1 960 | 1 1 1 0
2 1580 | 1 1 1 | 2 2 720 | 0 1 0 1
9 3 1901 41210 10 3 |1220] 4 | 2 1 0
4 1500 | 1 1 1 1 4 600 | 1 1 1 2
5 880 | 2 1 1 | 2 5 550 | 1 1 1 1
— G 14030 |15 15 — G 12017 | 15| 27
1 300 | 0 | O 1 1 1 500 | 1 1 0 1
11| 2 |[480 | 2 1 2 |12 2 800 | 1 1 0 1
3 1920 1 | 4 0 3 600 | O 1 0 1
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Jlabopatopnass padora NeS. Ilpumenenue Haactpoiiku Solver (Ilomck

pemeHml) JJIA pelICHUSA TpaHCHOpTHOﬁ 3agavul.

Lenv pabomul.
HayuuThcsi mcnonp30BaTh BO3MOXKHOCTH MS Excel ans pemenus 3amad

OIITUMH3AaII1H B HG(l)TGFaSOBOM JCIIC.

Tlocmanoska 3a0auu.

HMMeroTest Tpu IMyHKTa IOCTaBKM OJHOPOAHOTO rpys3a Aj, A, u A3 m narh
nyHKTOB Bi, B, Bs, B4, Bs norpebaenus storo rpyza. B nmynkrax A;, A, u Aj
HAaXOJIUTCS TPY3, COOTBETCTBEHHO, B KOJIMYECTBE a1, A2 U a3 TOHH. B myHKTHI B, By,
Bs, B4, Bs TpeOyeTrcsa noctaBUTh, COOTBETCTBEHHO, b, by, bs, bs, bs ToHH Tpy3a.
CToMMOCTh MEPEBO3KM EIUHUIBI Tpy3a OT MYHKTAa TMOCTAaBKU JIO0 IYHKTa

noTpeOsIeHus MpUBEICHA B CIIEAYIOIIel MaTpulie — Tabmure 1:

Ta6nuna 1 — TpancropTHas 3aga4a

[TyHKTBI [1yHKTBI HOTpEOICHHUS

IIOCTaBKH B1 Bz B3 B4 B5
Ay dis di» dis dia dis
Ay da; dan das das das
As ds; ds» dss ds4 dss

Haiitn 1utan 3akperuieHus: motpeouTtenell 3a MOCTaBIIMKAMU OJHOPOHOTO
rpy3a, 4ToObl 00IllMe 3aTpaThl MO MEpPeBO3KaM ObUTM MUHUMaIbHBIMU. COCTaBUTH
MaTeMaTHYECKYIO0 MOJIETb 3a/1a4u U PEIIuTh €€, ucnoib3ys [louck perenns Tadmuil
Excel.

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

by =200; b, = 170; b3 = 230; by =225; bs = 175.

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



Pewenue.

Haiiném cymmy 3amacoB u cyMMy TIOTPEOHOCTEIH:

a;+a,+ta3;=400+250+350=1 000,

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

Ecnu cymma 3anacoB paBHa CymMMe MOTPEeOHOCTEH, TO MO/IeNb TPAHCIIOPTHOM
3aJlayd Ha3bIBAETCSl 3aKPBITOW, B MPOTUBHOM cCllydae MOJENb OYIET OTKPBHITOM.
OTKpPBITYIO MOJIEITH MOYKHO TTPUBECTH K 3aKPBITOH IO MPaBUITY: €CJIM CyMMa 3aracoB
OoJibllle CyMMBI MOTpeOHOCTeH, TO mJo00aBisieTcs (UKTUBHBIA IMOTPEOUTEND,
MOTPEOHOCTH KOTOPOTO PaBHBI PAa3HOCTA MEXAY CYMMOW 3amacoB W CyMMOM
OTpeOHOCTEH, a Tapudbl IEPEBO30K K HEMY PaBHBI HYJISM, 3a/1ada IMpeBpaIiacTcs
B 3aKkpbiTyio (opmy. Ecnu cymma morpebHOCTEN OOJibllie CyMMBI 3alacoB, TO
no0aBisieTcsi GUKTUBHBIA MOCTABINUK, 3aMlachl KOTOPOTO PaBHBI PA3HOCTH MEXKIY
CYMMOM MOTpeOHOCTENH U CyMMOM 3amacoB, a Tapu@bl MEPEBO30K OT HETO PaBHBI
HYJISIM, 3a/1aya MPEeBpaIlaeTcs B 3aKPHITYIO0 PopMmy.

PaccmoTpum cHawanma 3akpeiTyio Mozenb. CyMma 3amacoB paBHa CymMMe
NOTPEeOHOCTEM, TO €CTh BCE 3aIachl JOHKHBI ObITh BBIBE3CHBI, U BCE MOTPEOHOCTU
YIOBIIETBOPEHBI.

O003HaYNM X;j — KOJIMYECTBO Ipy3a, MepeBo3uMoro ot A; k Bj, u cocraBum
MaTEeMaTUYECKYI0 MOJIEIb 3a/1a4H.

[eneBas pyHKIMSA — 00IIME 3aTPAThl HA IEPEBO3KU:

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

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

X, +X, +x, X, +x, =400

X, X, + Xy + X, + X, =250

X, X, g g, +xy, =350
X, +X,, +x;, =200

( Xp, + Xy, + 23, =170

Xp3 X + x5, =230

Xy + X, Xy, =225

Xps + Xy +xys =175
X, 20,i=1.3j7=1.5.

y



HailTu HeoTpuuaTeNbHblE 3HAYEHUS X, YAOBJIECTBOPSIOUIUE CUCTEME
OrpaHUYECHU 1 MUHUMHU3UPYIOIIME PYHKIUIO Z — 3aTpaThl HA IEPEBO3KH.

PaccmoTpum mocienoBaTeNnbHOCTh ACHCTBHM Ui PELICHHUS 3TOW 3aJayu,
UCIoJIb3yst MOayJib [lonck penieHust.

1. IloaroroBka mcxoAHbIX AaHHbIX Ha Jucte Excel. B sueiiky Al BBecTn
TekcT « TpancnopTHas 3agauay». B sueiiky B2 texct «IloTpeduTenn». B sueliku
¢ B3 no F3 na3Banus notpedureneii. B sueiiky A4 BBectr TekcT «IlocTaBIMKm.
B siueliky B4 BBecTu TekcT « CTOMMOCTD NEePeBO3KH eAUHUIBI IPy3a». B sueiiky
G4 Tekcr «3amace». B sueliku A5 no A7 Ha3BaHUS NOCTABIIMKOB. B dueliky A8
TekcT «IloTpedHoCcTHY. 3HaUeHUs 3amacoB BBECTH B 00K siueek G5:G7. 3naueHus
notpedbHocTel BBecTH B 0510k ssueek B8:F8. CroumocTu nepeBo3ku eMHUIBI Ipy3a
oT A; x Bj BBecTu B 010K siueek B5 : F7. [l nmiana nepeBo30K OTBEAEM OJIOK sUeeK
B12:F14. B sueiiky A9 BBectu TekcT «JloctaBiaeno». B sueiiky H4 BBecTH TekcT
«BbiBe3eHo». B sueiiky B10 BBectu TekcT «Iliian nmepeBo3ok». B sueiiku ¢ B11
no F11 na3zpanus norpedureneii. B sueiiku ¢ A12 no Al4 Ha3BaHUS IOCTABIIMKOB.
B B15 BBecTH TekeT «3aTpaThl Ha MepeBO3KM» (puc. 1).

2. Beox ¢opmyn um ¢Pynkumii. B sueitky B16 BcraBum (dyHKIMIO
CymmMmmpouss. B okne 3Toi ¢yHKIMM ykaszaTh nepBbiii maccuB B5:F7, Bropoii
maccuB B12:F14. B sueiiku H5, H6, H7 BBectn pynkuum: B HS5 — dynkmuio
CYMM(B12:F12), B H6 — ¢ynxkuuro CYMM(BI13:F13), 8 H7 — dynkuuto
CYMM(B14:F14). B sueiiku B9, C9, D9, E9, F9 BBectu pynkiuu: B B9 — dynkumro
CYMM(B12:B14), B C9 — ¢ynkuuro CYMM(C12:C14), B D9 — dyHnkuuto
CYMM(DI12:D14), B E9 — ¢yukuuro CYMM(EI2:E14), B F9 — ¢dynkuto
CYMM(F12:F14).



A B C D E F G H

1 TpaHcnopTHasa sagava

2 Notpebutenu

3 Bl B2 B3 B4 B5

4 MocTaBWMKK CToMmocTb NepeBO3KM egUHULbI rpy3a 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 MotpebHocTH 200 170 230 225 175

9 |focTtaBneHo 0 0 0 0 0

10 MnaH nepeeosoK

11 Bl B2 B3 B4 B5

12 Al

13 A2

14 A3

15 3aTpaTbl Ha NepPeBO3KMH

16

17

Pucynok 1 — McxonHbie TaHHbBIE

3. Boiitu B mMeHw /lannbie, Ilouck pemenusi. B oxne Iloucka pemenus
YCTAaHOBUM LIeNIEBYIO siueiiky B16, mepekimtrouaTens yCTaHOBMM Ha min, B IOJIE
W3mensist sueitku ykaxeMm Mblkord 0ok B12:F14. Jlanee BBecTH OrpaHUYeHUSI.
[I&nkuayTh 110 KHOTIKE JI0OaBUTH.

4. B oxHe OrpaHUYeHHH BBECTH OJHO 32 APYIUM 9 orpaHUYeHUI:

— niepBoe orpannuenue: HS = G5;

— BTOpO€ orpannyenue: H6 = G6;

— TpeThe orpannuenue: H7 = G7;

—yeTBEpTOE orpannueHue: B9 = BS;

— mAToe orpannuenue: C9 = C8;

— mectoe orpannuenue: D9 = DS;

— cenpMoe orpannuenue: E9 = ES§;

— BOCbMOE orpannyenue: F9 = F8;

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



Cnpaeka

lNoHck pewenna g|
YCTAHOEMTE LENEEYHD AYEHKY !
[ i ;|0
EEHOM: () MAKCHMANEHOMY SHAYEHHID ) 3HAYSHHID
(%) MMHMMANEHOMY SHAHEHHHD
zMEHAA AHERFKH!
oz
oz i1 o= -
4649 = $B45
=it
fofo ot
$E$9 = $E48 YAAMHTE
o= -

Pucynok 2 — Ilouck penieHus

5. Tlocne BBOma orpaHnueHUM CHOBa BOWTH B OKHO [lowck pemieHus u
MIPOBEPUTH MPABHIIBHOCTH BBOJIA OrpaHuueHuid. Eciu ecTh ommoKu, ucnoyib30BaTh
kHONKK U3MeHuTHh Wim Y aaauTsk. 3ateM BOUTH B OKHO Ilapamerpsl n moctaBuTh
dbnaxok B mosie HanpoTuB Haanucu JIuHeiiHass Mogeab. [lanee B okHe [louck
peLIeHUs MENKHYTh 10 KHONKE BBIMOJIHUTD.

6. B pesynprare mnoiyduM ONTUMAIBHBIM IUIAH MEPEBO30K W 3HAYECHUE
GYHKIMA MUHUMAIIBHBIX 3aTPAT: Zmin = 12 055 enunui (puc. 3).

X11 — 0 X12 — 0 X13 = 230 X14= 170 X15= 0;

X21 — 80 X202 — 170 X223 — 0 X024 — 0 X25 = 0;

X31 = 120 X32 = 0 X33 = 0 X34 = 55 X35 = 175.



A B C D E F G H I

1 TpaHcnopTHana sagava

2 Notpebutenn

3 Bl B2 B3 B4 B5

4 MocTaBWMKN CroMmocTb NepeBO3KU egUHULEI TPysa 3anacel 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 doctaBneHo 200 170 230 225 175

10 MnaH nepeBo3oK

Ll Bl B2 B3 B4 B5

1L Al 0 0 230 170 0

13 A2 80 170 0 0 0

14 A3 120 0 0

15 3atparel ha nepesosky  S——

L Lolil Ol e T

17 o

18 ——————

19 [or_J [ omem ) [Comparmme cuomapri. | [_crpeera

Pucynok 3 — Pe3ynbtaT paOoThI

3aoanue 01151 camocmosmenbHoO20 peuleHus.

B  perumone pacnonoxeno Heckonmbko ~HIJY, obGecneunBaromumx
onpenenéHHple 00BEMBI  100bIUM  HepTH, KoTopas mnoctymaetr Ha HII3,
PACIOJIOKEHHBIE B PA3JIMUYHBIX PETHOHAX CTPaHbl W MMEIOLIAE Pa3JIMYHbIC
MPOU3BOJICTBEHHBIE MOITHOCTH. B cuiy paszHOynan€HHOCTH MOTpeOuTeNned OT
HI'JIY 3aTtpathl Ha TpaHCIOPTUPOBKY HEDTH Pa3IUIALOTCS.

B 3agade HEOOXOAMMO COCTAaBUTHh IUIAH 3aKPEIUICHHsS TOCTaBIIUKOB 3a
NOTPEOUTENSIMU, KOTOPBIA YUYUTHIBAET, IO BO3MOXKHOCTH, HauOOJIE€ TOJIHOE
yaosieTBopeHue norpeouteneit HII3 u nmpu s3tom obecrnieunBaeT MUHUMAJIbHBIC
3aTpaThl HA TPAHCIIOPTUPOBKY HEPTH.

BBeném yci1oBHBIE 0003HAYCHUSA:

1—uaaekc HI'JLY,1=1, m;

m — obmree yuciao HI'JIY B pernone;

j—HWunexc HII3, j=1, n;

n — obmree uuciao HIT3.



H3BecTHO:
ai — 00b6EéMbI o0OBun HedTH B i-oM HI'JTY, ThIC. T;
b; — norpedHocTs j-ro HII3 B HEdTH, THIC. T;

Cij — M3/1ep’KKU Ha TpaHcropTupoBKy 1 000 T HedTH, ThIC. pYO.

KoHTpoJibHBbIE BONPOCHI.
1. Yro Takoe TpaHcnopTHas 3agaqa?
2. Onumure MOpsIOK PELIEeHUs TPAHCHOPTHOM 3aJayd 3aKpbITOTO THUIA C

IIOMOLIBIO0 HANCTPOUKH «Ilonck pemenus.

IHopsaAiOK BBINOJIHEHUS 3aJaHUS.

1. Ilepen BBIMOJHEHUEM 3aJIaHUSI U3YUUTh TEOPETUUECKYIO YaCTh.

2. CoxpanuTth HOBYIO KHUTY MS Word.

3. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.

B xaure MS Word, Ha kaxxbIii BOIIpoc HEOOXOIMMO MPUBECTH TPU BapraHTa
OTBETA:

— MEPBBIM UCTOYHUK: TEOPETUUECKAS YACTh;

— BTOpOW U TpeTui ucTtouyHuku: Internet (¢ oOsi3aTeIbHBIM MPUBEICHUEM
TUTEPCCHIIOK).

4. Coxpanuth HOBYIO KHUTY MS Excel.

5. BeimonauTs 3aganue (cenaTh BHIBOJIBI).

B knure MS Excel:

— B IEPBOM BKJIAJIKE: BBITIOJIHUTH IPUMED;

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

Tabnuma 2 — BapuaHTsl 3a1aHus

Bapuanr 1
O0BEMBI [Torpednocts HII3 B HEdTH, THIC. T
T00bIYH
HedTH, 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 5 3 7 9 12
200 4 5 8 9 4
Bapuant 2
OO6BEMBI ITorpebnocTs HII3 B HEQTH, THIC. T
T00BIYH
HeTH, 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
O06BEMBI [Torpednocts HII3 B HEdTH, THIC. T
I00BIYU
He(TH, ThIC. 400 210 560 280 180
T
400 5 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
O0BbEMBI [TotpebnocTs HII3 B HE(TH, THIC. T
100bIYU
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 7 9 9
200 11 9 8 12 9
Bapuant 5
O0BEMBI [TotpebnocTs HII3 B HEdTH, THIC. T
T00bIYH
He(TH, ThIC. 150 200 180 250 670
T
300 14 7 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

O06BEMBI ITorpe6HocTs HII3 B HedTH, THIC. T
J100BIYU
He(TH, THIC. 250 180 400 280 450
T
200 7 12 10 14 10
320 10 4 8 12 8
380 5 9 7 10 9
450 7 8 6 8 8
210 8 3 10 9 10
Bapuant 7
OO6BEMBI ITorpebnocTe HII3 B HEQTH, THIC. T
T0O0BIYH
HedTH, 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
O0BEMBI [TotpebnocTs HII3 B HEdTH, THIC. T
I00BIYN
He(TH, 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
O0BbEMBI [TorpednocTs HII3 B HEdTH, THIC. T
00BIYH
HedTH, 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 7
290 9 9 9 10 8
BapwuanT 10
O06BEMBI ITorpe6nocTs HII3 B HEdTH, THIC. T
00bIaH 180 220 | 560 300 | 710




HeTH, THIC.
T
500 5 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
O06BEMBI [TotpednocTs HII3 B HEdTH, THIC. T
JI00BIYU
He(TH, ThIC. 180 220 560 300 710
T
500 14 4 14 10 7
320 12 8 12 8 10
400 10 12 10 9 5
550 8 8 8 8 7
200 9 9 9 10 8
Bapuanr 12
O0BEMBI [TotpebnocTs HII3 B HEQTH, THIC. T
100bIYU
HedTH, THIC. 210 240 580 300 280
T
400 3 9 7 5 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
Bapwuant 13
O0BbEMBI [TorpednocTs HII3 B HEdTH, THIC. T
00bIYH
HedTH, THIC. 400 210 560 280 180
T
400 7 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
O0BEMBI [TorpednocTs HII3 B HEdTH, THIC. T
T00bIYH
He(TH, 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
Vrkazanus.

Mopens 3amayn.

1. B xadectBe HEM3BECTHBIX 3aJaydl NPUHUMAIOTCS TIEPEMEHHBIC  Xij,
o3Hayvaroume o0bEM nepeBo3ok Hedtu ot i-ro HI LY « j-my HIT3.

2. B xauecTtBe k03(h(PULIMEHTOB 11€TeBOM (HYHKIIMU BBICTYMAIOT U3AECPKKU HA

nepeBo3ky 1 000 T HedTu. lleneas GyHKIIMI MUHUMU3UPYETCS.



Jlabopatopnass padora Ne6. Ilpumenenue Hagcrpoiiku Solver (Ilomck

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

Lenv pabomul.
HayuuThcsi mcnonbp3oBaTh BO3MOXKHOCTH MS Excel ans pemenus 3amad

OIITMMH3aII1H B HG(l)TGFaSOBOM JCIIC.

Ilocmanoexka 3aoauu.

Ecin cymma 3amacoB paBHa CyMMe NOTPEOHOCTEN, TO MOJIEIb TPAHCIIOPTHOM
3aJlayd Ha3bIBAETCS 3aKPBITOW, B MPOTUBHOM Cllydyae MOJEIb OYIET OTKPBITOM.
OTKpBITYIO MOJIENIb MOYKHO ITPUBECTH K 3aKPBITOH 110 ITPABUITY: €CJIM CyMMa 3aracoB
OonpIe CyMMBbl MOTpeOHOCTEH, TO J00aBiAeTcs (PUKTUBHBIA MOTPEOUTED,
HOTPEOHOCTH KOTOPOTO paBHBl PAa3HOCTU MEXIYy CYMMOW 3allacoB U CYMMOM
noTpeOHOCTEH, a Tapudbl NEPEBO30K K HEMY paBHbI HYJISIM, 3a/lada IpeBpaIiaeTcs
B 3aKpbITy!0 (popmy. Eciam cymma noTrpeOHOCTEM OoJble CyMMBI 3amacoB, TO
no0aBisieTcsi GUKTUBHBIN MOCTaBLIMK, 3allachl KOTOPOTO PaBHbI PA3HOCTH MEXKIY
CYMMOW MOTPEOHOCTEN U CyMMOM 3amacoB, a Tapu(bl MEPEBO30OK OT HETO PaBHBI

HYJISIM, 3a/1ada MPEeBPaIlaeTCs B 3aKPHITYI0 PopMy.

3aoanue 01151 camocmosamenbHO20 peuleHus.

B  permone pacnonoxeno Heckonmbko ~HIY, obGecneunBarommx
onpenenéHHble O00BEMBI  100BIYM HEePTH, KoTopas mnoctymaer Ha HII3,
PACIIOJNIOKEHHBIE B PA3JIMYHBIX PETHOHAX CTPaHbl M HMEIOLIME pa3JIMYHbIC
IPOM3BOJCTBEHHbIE MOIIHOCTU. B cuiy pasHoymanéHHOCTH mnoTpeduTteneil or
HI'JIY 3aTtpathl Ha TpaHCIOPTUPOBKY HEDTHU Pa3IUIAIOTCS.

B 3amaye HeE0OXOIMMO COCTaBUThH IUIAH 3aKpEIUJICHHs IOCTABIIMKOB 3a
NOTpeOUTENSIMU, KOTOPBIA YYHUTHIBAE€T, MO BO3MOXKHOCTH, HauOoyiee TIOIHOE
yaoBieTBopeHue norpedouteneit HII3 u npu s3Tom obecrnieunBaeT MUHUMAJIbHbBIC

3aTpaThl HA TPAHCTIOPTUPOBKY HE(PTH.



BBeném yci10BHBIE 0003HAYEHUS:

1—ungexkc HI'JIY, 1= 1, m;

m — o6mree yuciao HI'LY B peruone;

j—Wunexc HII3, =1, n;

n — o6mee yucio HII3.

HN3BecTHO:

a; — 00b6EéMbI 0OBIuM HedTH B i-oM HI'JTY, ThIC. T;
b; — norpedHocTs j-ro HII3 B HedTH, THIC. T;

Cij — M3/1ep’KKU Ha TpaHcropTupoBKy 1 000 T HedTH, ThIC. pYO.

KoHTposbHBbIE BONIPOCHI.

1. B yeM 3akiroyaeTcss MPUHUUIIAAIBHOE Pa3Iudyhe MEXAY TPaAaHCHOPTHBIMU
3a/1a4aM¥ OTKPBITOrO U 3aKPBITOTO TUIA?

2. OnumuTe MOPSAOK pEeuleHUs TPAHCIOPTHOM 3aJadyd OTKPBITOIO THUMA C
ITOMONIBIO0 HANCTPOUKH «llonck pemeHus.

IHopsinok BbINOJHEHHS 3aJaHUS.

1. Ilepen BBIOTHEHUEM 3aJaHUSI U3YUUTh TEOPETUUECKYIO YACTh.

2. CoxpanuTth HOBYIO KHUTY MS Word.

3. OTBETUTH HA KOHTPOJbHBIE BOIIPOCHI.

B xaure MS Word, Ha kax1b1ii BOIIpOC HEOOXOIMMO MPUBECTU TPU BapHaHTa
OTBeTA:

— NIEPBBIA UCTOYHHK: TEOPETUYECKASI YACTh;

— BTOpPOM M TpeTud ucTouyHUKHU: Internet (¢ oOs3aTeNbHBIM MPUBEICHUEM
TUIEPCCHIIOK).

4. Coxpanuth HOBYI0 KHUTY MS Excel.

5. BeinosiHUTh 3a71aHKE (CIIETATh BHIBOIBI).

B kuure MS Excel:

— B TIEPBO BKJIAJKE: BBHIIOJIHUTH IPUMED;

— BO BTOpOﬁ BKJIAQJIKC: BBIIIOJIHUTD 3aaHHUC CBOCI'O BapHuaHTa.



Tabnuna 1 — BapuanTsl 3aganus

Bapuanr 1
OO6BEMBI ITotpebHnocTs HII3 B HEQTH, THIC. T
T00BIYH
He(TH, ThIC. 200 220 560 300 710
T
500 3 9 7 5 8
320 6 4 10 8 4
400 8 7 5 12 10
550 5 3 7 9 12
190 4 5 8 9 4
Bapuant 2
O06BEMBI [TotpednocTs HII3 B HEdTH, THIC. T
I00BIYU
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 7 9 12 8 8
250 8 12 11 9 7
Bapuanr 3
O0BEMBI [TotpebnocTs HII3 B HEQTH, THIC. T
n00bIYn
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 7 8
450 9 8 12 9 12
260 9 9 10 5 4
Bapuant 4
O0BEMBI [TotpebnocTs HII3 B HEdTH, THIC. T
O00BIYH
He(TH, ThIC. 380 200 500 300 130
T
380 5 14 7 7 5
250 7 12 10 9 8
200 9 10 5 8 12
440 12 8 7 9 9
200 11 9 8 12 9
Bapuant 5

[TorpednocTs HII3 B HEDTH, THIC. T




O0BEMBI
JI00BIYU

190 200 180 250 670
HedTH, THIC.
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 [Totpednocts HII3 B HEdTH, THIC. T
T0O0BIYH
HedTH, THIC. 260 180 400 280 450
T
200 7 12 10 14 10
320 10 4 8 12 8
380 5 9 7 10 9
420 7 8 6 8 8
210 8 3 10 9 10
Bapuant 7
O0BEMBI [TotpebnocTs HII3 B HEdTH, THIC. T
100bIYU
HedTH, 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 [TorpednocTs HII3 B HEdTH, THIC. T
00BIYH
HedTH, 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
O0bEMBI [TotpebnocTs HII3 B HEdTH, THIC. T
T00bIYU
HeTH, 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
O06BbEMBI [TotpednocTs HII3 B HEdTH, THIC. T
J1I00BIYU
He(TH, ThIC. 200 220 560 300 710
T
500 5 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
O06BbEMBI [TorpednocTs HII3 B HEdTH, THIC. T
OSEN|
HedTH, THIC. 200 260 560 300 710
T
500 5 14 7 7 5
320 7 12 10 10
380 9 10 5 8 1
570 12 9 7 9 1
210 11 9 8 12
Bapuanr 12
O0BbEMBI [TotpebnocTs HII3 B HE(TH, THIC. T
100bIYU
HedTH, THIC. 200 220 560 310 710
T
510 5 14 7 7 5
320 7 12 10 9 8
380 9 10 5 8 8
550 12 8 7 9 12
200 11 9 8 12 9
Bapwuant 13
O0BEMBI [Torpednocts HII3 B HEdTH, THIC. T
T00bIYH
HedTH, THIC. 200 240 560 300 710
T
520 5 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 14
O06BbEMBI [Totpednocts HII3 B HEdTH, THIC. T
J1I00BIYU
He(TH, THIC. 210 220 560 300 710
T
510 6 14 7 7 5
320 7 12 10 9 8
380 9 10 5 8 10
550 12 8 7 9 8
200 9 8 9 11 9
Bapuanr 15
OO6BEMBI ITorpebnocTe HII3 B HEQTH, THIC. T
n00bIYU
He(dTH, THIC. 200 220 560 300 720
T
500 5 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
Bapwuant 16
O06BEMBI [Torpednocts HII3 B HEdTH, THIC. T
I00BIYU
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.

Mopeinns 3aa4uu.

1. B kadecTBe HEM3BECTHBIX 3a/ladyd MPUHUMAIOTCS IEPEMEHHbIE Xjj,
o3Hayvaroume o0bEM nepeBo3ok Hedtu ot i-ro HULY k j-my HIT3.

2. B xauecTtBe kK03(h(PUIIMEHTOB L1€TeBOM (YHKIMU BBICTYNAIOT U3AECPKKU HA

nepeBo3ky 1 000 T vedtu. LleneBas QyHKIMST MUHUMUZHPYETCSI.



JlabopaTtopHast pab6oTa Ne 7. Coa/laHCHPOBAHHAA 32/1a4a 0 HA3HAYEHHUAX.

Lenv pabomul.
Hayuuthcsi ucnonp3oBaTh BO3MOXKHOCTH MS Excel ans pemienus 3amadu

OIITMMMH3aII1H B HG(l)TGFaSOBOM JCIIC.

Ilocmanoexa 3adauu.

3ajaya 0 Ha3HAYCHUSIX OTHOCUTCS K 3a/1a4uaM JIMHEHHOTo MporpaMMHUPOBaHUs,
M SBJSIETCA 4YaCTHBIM CJIydaeM TpPAaHCHOPTHOM 3amauu. JlaHHas 3amada
dbopmyHpyeTcs CIEIYIOMNUM 00pa3oM.

Umerorcst n pabOT W 7 KaHAWJATOB JJIA WX BBINMOMHEHUS. Kaxiwii u3
KaHAUJAATOB MOKET BBIMIOJHUTH JTI00YI0 paboTy. Haznauenuro i-ro kanauaara (i =
l, 2, ..., n) Ha jo (j = I, 2, ..., n) paboTy COOTBETCTBYET OIMpEACICHHAs
3 PeKTUBHOCTh (MPUOBLIb, MPOU3BOAUTEIBLHOCTD) WM 3aTpaThl KaKOro-auoo
pecypca. TpebyeTcst HaillTh Takue Ha3HAYEHUSI KaHIUIaTOB Ha BCE pabOThI, KOTOPHIC
oOecrieyaT HauOOIBITYI0 3PHEKTUBHOCTD, T.€6. MUHUMYM CYMMAapHBIX 3aTpaT WM
MaKCUMyM MpHObUIN (Mpou3BOAUTENbHOCTH). [lpm 3TOM Kaxaoro KaHaujaarta
MO>KHO HAa3HAYUThH Ha BHITIOJIHEHUE TOJIHBKO OJTHOM paboThI U Kaxaas padoTa MOXKET
OBITh BBINIOJHEHA TOJBKO OAHMM KaHaunaTtoMm. OO03HAYMM 3a X;; MEPEMEHHYIO,
KOTOpas MpuHUMaeT 3HadueHue | wmm 0:

MatemMaTnyeckas MOCTaHOBKA 33/1a4M O HA3HAYEHUSX COCTOUT B OIPEICIICHUN

MaKCHUMAJIbHOTO (MUHUMAJIBHOTO) 3HAYEHUS 11es1IeBou GpyHKImu (1):

F=Zn: Zn:cl.jxl.j, (1)

=1 j=

npu yciaoBusx (2) u (3):

Zn:xl.jzl i=1,...n), (2)

n

Y x,=1(=1..,n). 3)

i=1



3amaya 0 Ha3HAYCHUSX SBIISCTCS COATAHCUPOBAHHOM, €CJIH YHCIIO pabOT paBHO
YUCITy KaHIUAATOB Ha BBITOJTHEHHE ATUX PaldOT, U 3a7ada He cOalaHCHUpOBaHA B
IPOTUBHOM CITydae.

Ipumep pewenus 3a0a4u 0 Ha3HAYEHUU.

JIns MoHTaka yeThIipeXx 00BeKTOB (n = 4) Tpebyercs deTbipe KpaHa (n = 4).

W3BecTHO BpeMs MOHTaXa ¢;j i-M KpaHOM j-ro oOwvekta (i = 1, 2, 3, 4,j =1, 2, 3, 4).

Tabnuna 1 — 3aTpatbl BpeMEHU Ha MOHTaK 00bEKTOB

OOBEKTEHI
Kon xpana I 0 111 v
1 3 7 5 8
2 2 4 4 5
3 4 7 2 8
4 9 7 3 8

Heobxonumo pacnpenenuth KpaHbl MO OOBEKTaM TakK, 4TOObI CyMMapHOE
BpEMsI MOHTaXXa BCEX OOBEKTOB ObUIO MHHMMAJIbHBIM. Kaablii KpaH MOMKET
oOciy>kuBaTth J1I000M 00beKT. Ha 00bekTe paboTaeT TOJIbKO OJIUH KpPaH.

Pewenue.

CocTaBUM MaTeMaTUYECKYIO MOJEIb JJis PEIICHUs TIOCTaBJICHHOMN 3ajauu.

O003HaYMM NepeMEHHbIE:

{1, ecau i —u Kpan oocuyxcusaen j —i 00vexm
X.. =
y

0—6 npomusnom ciyuae
cij — i-M KpaHoM j-ro o0bekTa (i = 1, 2, 3, 4,j =1, 2, 3, 4).
Marematnyeckas TOCTaHOBKA JaHHOW 3a/ladyd COCTOUT B OIpEIEICHUU

MHUHHMAaJIbHOTO 3HAYCHUS 11eJICBOU (PYHKIIUH.

4
2C%y
=1

J

F =

4
i=1

ITIpH YCJIOBUAX:

le.j =1@G=1,..,n),
Jj=1

n

Y x,=1(=1..,n).

i=1



C YUYCTOM UCXOJHBIX JAHHBIX LICJICBAs q)YHKHI/IH HUMCCT BU:

F = 3xy4 + 7x15 + 5x15 + 8xy4 + 2x,, + 4x5, + 4xy5 + 5%y, + 4x3, +
+7%535 + 2Xq5 + 8x5, + 9%, +7X,4, + 3x,45 + 8xy,

IIPU yCIIOBUSAX:

X1+ X2 X3+ X, =1
Xog + Xy + X3+ x5, =1
X371+ X33 + X33+ X34 =1
Xg1 + X4y +Xg3 + X4q =1
Xq1 F Xy Xz + x4y =1
X1z +Xop + X35 + X4 =1
Xiz + Xp3 +Xg3 +X43 =1
Xiq + Xzq + X34 + X4 =1

3&,[13‘1& O HA3HAYCHUAX ABJIACTCA C6aHaHCI/Ip0BaHHOI71, T.K. YUCJIO OOBEKTOB

PpaBHO YMCIIY KPaHOB AJIA BBIIIOJIHCHHA pa60T Ha JaHHBIX 00BEKTax.

CO3II3I[I/IM Ha pa6oqu JIUCTC Ta6J'IHLIy JJIs1 BBOAA HCXOJHBIX JaHHBIX (pI/ICYHOK

1). 3aMBKOI1 BBIJIETIEHBI SIMEUKH J1s1 BBOJIAa (DOPMYJI M BBIBOJIA PE3YJNIbTATA.

0 ~N OV R W N

10
11
12
13

14

15

16
17

A

Ko xpana

&= w -

Ko kpana

w13 | —

4
()I']!!lllll'lcllllﬂ no
KOJIHYECTBY 00BEKTOB

CymmapHoe Bpemst
MOHTakA (Le/1eBast
$yuxuus)

B
Jatpatsl BpeMeHH Ha MOHTaK 00LeKTOB

Pacnipenenenne pabot

C D

O0BEKTHI

11 11

1 11

E

IV

E G

Orpannyenns mo
KOJIH4eCTBY KpaHOB
Ha obbexTe

Pucynok 1 — TaGauna 11 BBOJ1a HCXOAHBIX JAHHBIX

3anoaHUM MIPUBEIACHHYIO BBIIIE TAOJIHILY.

Maccus stueek B4:E7 conep’uT 3aTpaThl BpEMEHU ¢;; HA MOHTaX OOBEKTOB.

BBeaem HeoOxoauMble (pOpMyIIbl COTTIACHO COCTABIIEHHON MOJIEH 3aa4H.

MaccuB sueexk F10:F13 comepkuT cyMMapHOE KOJIMYECTBO KpPAaHOB Ha

00BEKTE.

Maccus siueek B14:E14 cymmapHoe kon4yecTBo 00BEKTOB.

B sueliky B16 BBenem popmyiy asis neneBod GyHKIINU:



F =3xy; + 7%y, + 5xy5 + 8xy4 + 2x5, + 4x55 + 4x55 + 5x5, + 4x5, +
+7X35 + 2X33 + 8X34 + 9X,1 +7X,45 + 3X43 + 8xyy

JUTst aTOrO Hcnonb3dyeM ¢yHkuuo =CYMMITPON3B().

Maccus sueex B10:E13 6ynet coaepkaTh ONTUMAaIbHBIN IJIaH pacrpeaeieHus
KpPaHOB 10 00bEKTaM. 3HaYEHUsSI ATUX A4eeK Oy1eT BBIYMCIIEHO B IIPOLIECCE PEIICHUS
3a/1a4H.

Ha pucynke 2 nmoka3aHa Ta0JIMLa 1J1s peIIeHUS 3a/1a4 ¢ UCXOHBIMU TAHHBIMU

1 HEOOXOIUMBIMH (POPMYJIAMH.

A B C D E F G
3atpatsl BpeMeHH Ha MOHTaK 00LeKTOR
OOBEKTHI
1 1 I
3 7
4
5
i
Pacnpenenenne padot

Kon xpana

I

00 oo |ta|oo |2

O | &
[RRICY N S

0 NV R W N e
|| —

OrpaHnueHns mo
Kon xpana 1 11 i v KOMIYECTBY KPAHOB
g Ha 00BeKTe
10 =CYMM(B10:E10)
11 =CYMM(B11:E11)
12 =CYMM(B12:E12)
13 4 =CYMM(B13:E13)
OrpaHnyeHis 1mo
14 koamuecTBy oObekTOB [=CYMM(B10:B13) |=CYMM(C10:C13) |=CYMM(D10:D13) [=CYMM(E10:E13)
15
CymmapHoe BpemMs
MOHTaKA (LeseBasi
16 dynxuns) =CYMMMNPOW3B(B4:E7;B10:E13)
17

W (12 | = |

Pucynok 2 — Tabnuia aJist peieHus 3aJ1a4yu ¢ UCXOAHBIMU TaHHBIMU U

HE0OX0oaMMbIMU (popMyTTaMu

Jns  pemeHus AaHHOW 3aJadyd  BOCHOJIbB3yeMcCsi HaacTpoukon «llowmck
pEeLIEHUsD).

Kak BugHO Ha pucyHke 3, B 1MaioroBom okHe «llapameTpsl moncka perneHus»
YCTaHOBHUM CJIEIYIOLIUE apAMETPBI:

— B ntosie «ONTUMU3ZHPOBATSH LIEJIEBYIO (DYHKIIMIOY» YKa3bIBAEM aJIPEC AYEHUKH CO
3HaYeHHeM LeneBoi pynkuuu — B16;

— BBIOMpAaEeM HaXO0XJACHHE MUHUMYMA LIEJIeBON (QYHKIUY;

— B nosie «M3MeHss AYEHKM TEPEMEHHBIX» YKAa3bIBa€M aapeca [4eeK CO
3HAYEHUSIMH UCKOMBIX niepemeHHbIx B10:E13;

— B cnucke «Bpibepure Mmeron pemieHusn» ykaszbiBaeMm «llouck pereHus

JIMHEMHBIX 3aJa4 CUMIIJICKC-METOAOM)).



MapameTpbl MOMCKa pelleHmA E

ONTUMHSMPOBATE LIENEBYIO DYHKLMIO: SBS16 3

3BS10:5ES13 3

Ao6aBHTE

VzmMeHUTE

[v] Caenate me DeMEHHbIE BE3 OrPaHMHEHNI HEOTPMUETENBHbIMK

BriBepnTe
METOA PEWIEHNR:

TIOHCK PEWEHIA MWH. 33434 CHMMNEKC-METOADM v Mapame

Pucynok 3 — [TapameTpsl moncka pemeHus
B o6nacts «B cOOTBETCTBHM C OrpaHUYEHUSMM» BBEAEM OrpaHuueHus. s
No0aBIEHUs] OrpaHUYEHUsT HEOOXOAMMO BbIOpaTh KHONKY  «Jl0OaBUTH.»
OTtoOpazurcs okHo auanora «Jlo0aBiieHre OrpaHUYEHUN.

JloGaBiisieM OorpaHUYCHUS:

X191+ X2+ x93+ x,=1
Xa1 + Xz +Xp3+ Xy =1
X3p + X33 F X33+ X34 =1
Xe1F Xag HXys+ Xgu=1

B none «Cchuika Ha d4Yeliku» yka3piBaem aapec auarnazoHa F10:F13,
BBIOMpaeM B PaCKphIBAIOIIEMCS CITUCKE 3HAK PABEHCTBA =, B MoJie «OrpaHuYEHUE)
BBOJMM 1, HaxkumaeM KHOTNKY «JloOaBuTh» (pucyHok 4). OrpaHuueHue Oyner
7100aBJICHO B CITUCOK OTPaHUYCHUH, 101 OkHA «/[oOaBiieHre orpaHnyeHus» OyayT

OYHMIICHBI OJIs1 BBOJA CICAYIOICTO OIrpaHUYCHUS.

WsmeHenve arpaHMY4eHnA

Cerinka Ha aueikn: OrpadrdeHmne:

SFS10:5F513)| 3| | = v [1

AoBaBnTE QOTmeHa

L]
il
L |
ol

Pucynox 4 — JloGaBnenne orpaHu4eHUS

JlobGaBiisieM OrpaHUYCHUS:



x11 +x21 + x31 +x41 - 1

X1+ Xpp + X35 +X4, =1

x13 +X23 + X33 +x43 - 1

X14FXoq + X34+ X440 =1
B mone «Ccphulka Ha s4Yeiku» yka3biBaeM ajpec auamnazoHa Bl14:E14,
BBIOMpaeM B PaCKpPHIBAIOIIEMCSl CIMCKE 3HAK paBEHCTBA =, B nosie OrpaHuyeHue
BBOJMM 1, HaxxkuMmaeM KHONKY «JloOaBuTh» (pucyHok 5). OrpaHuueHue Oyner
100aBJICHO B CITUCOK OTPaHUYCHHM, OIS OKHA «JloOaBiieHrne orpaHndeHus» OyayT

OYMIICHBI IJIs1 BBOZA CICAYIOHICTO OIrpaHUYCHUS.

[lobaBneHne orpaHnueHms
Couinka Ha aueikm: OrpaHudeHne:
SBS14:SE514 B = v 1 55
JoBaEnTe OImeHa

Pucynok 5 — JloGaBneHue orpaHu4eHus

JloGaBisieM orpaHUyYeHMs Ha IEPEMEHHBIE X;j, KOTOPbIE€ IPUHUMAIOT 3HAYEHUS
Il wmm 0. B mone «Ccpuika Ha siUeWKW» yKasbiBaeM aapec auanazona B10:E13,
BBIOMpaeM B pPacKpBIBAIOIIEMCS CIHCKe «OwH», B Tone «OrpaHuyeHHE»

aBTOMAaTHYECKU 0TOOpasutcs OuHapHoe (pucyHok 6). Haxxumaem knonky OK.

[oBaenenye orpaHvueHa

CCBINKA HA AYEKN: OrpaHudeHne:

SBS10:5E513 & (6w | v | |GumapHod R

JoBaenTe O1meHa

Pucynox 6 — JloGaBneHue orpaHu4eHus
B pesynprate OyneT MNpUHATO IMOCIEJHEE OrpaHMYEHHE M BO3BpAT K

nuanoroBoMy okHy «llapaMmeTpbl moucka pemeHus» (PUCyHokK 7).



TMapaMeTpbl NOWCKa pelleHns

OnTMMIBMpOBaTs UeneByo dyHkUMo: | SBS1E B

Ao: O Makeamym @ Murmy O 3rasenns:

VsMenas aueitin nepemerHa:

SBS10:5ES13]

B COOTEETCTEUMN C OTPaHIHEHMAMM:
SBS10:5E513 = Gunaproe
06asuTs
SBSTAISES 14 = 1 Ao
SFS10:5FS13 = 1
VsmennTs
YaanuTe
CépocuTs
3arpysUTE/COXPEHUTE
[] caenars HHBIE BE3 Orp. i Heo
BriGepuTe n o
Weran pewenps: | 1OUCK PEWEHMR NUH. 33434 CUMNNEKC-HETOAOM [ —

MeToa peweHia

118 FAAAKHX HENMHENHED 3334 WEMOAL3YIITE NOUCK PEWIEHIA HENMHENHBI 33334 METOAOM
OIIT, A8 NMHEFHED 33334 - NOWCK PELIEHNA MMHEFHEX 33434 CHMIMEKC-METOAM, 3 AT
HETNAAKIK 3303 - 350MI0LOHHBI NOWCE PeLeHiA.

Crpaka Haiftu pewenme Zakpus

Pucynok 7 — [TapameTpsl moucKa pemeHus

[Tocne BbIOOpa KHOMKU «HalTu» permieHre oToOpa3uTcs OKHO

MOKMCKa pelIeHus» (PUCYHOK 8).

pe3yJ'IbTaThl NOWCKa pPeLLEHWA

PEWEHNE HBAAEHD. BCE OTPEHMYEHMA N YCNOBWA

ONTUMEBHOCTH BeINGAHEHB. DTHETHI
PesyneTaTtel
(# CoxpanuTb HafinerHoe pelerie
{0 BOCCTAHOBMTE MCXOAHEIE SHAHEHMA
[ BepryTeca B AMANCrOBCE OKHO NaPaMeTROB [ Otuetsi co

OTmeHa COXPaHUTE CUEHAPHIA...

Pewenne HaﬁAEHO. Bce orpaHWYeHnA U YCNOBHA ONTHMANBHOCTH BRINOAHEHBI.

Ecnn ncnonb3yeTtca moayne ONT, To kadgeHo no KpaiHel Mepe NoKanbHo
ONTHMAENEHOE pEeLlleHHe. Ecau HCNONB3YETCA MOAYNE NOWCKE pELLIEHHﬂ NMHERHBIX 3anad
CHMMAERC-METOO0M, TO HaﬁAEHO rnofankHo onTHMaNeHo S PEWEeHAE.

Pucynok 8 — Pe3ynpTarsl moucka pemeHus

«Pe3ynbTarsl

Jnst  coxpaHeHUs TMOJYYEHHOTO pelIeHUusT HeoOXOAUMO HCIMOJIb30BaTh

nepekioyatenb «CoxXpaHUTh HaWJEHHOE pelieHue». i1 BbIBOJa OTYeTa MO

pe3yabpTaraM BbIIEIUTH B noje «Otuerb» «Pe3ynapTarbhl» Haxarh KHOMKY «OK».

[Tocne yero Ha paboueM JIMCTE OTOOPA3UTCS pellieHHE 3aa4uu (PUCYHOK 9).



A B c D E F G

1 3atpaThl BpeMeHH Ha MOHTaK 00beKTOB
2 Ko kpaxa O0BeKTHI
3 I Il 111 v
) 1 3 i 5 8
5 2 2 1 4 S
6 3 4 7 2 8
7 4 9 7 3 8
8 Pacnpepenenne paor
Orpanmvenns no
Kon kpana I Il 11 v KOJIHYECTRY KPaHOB
9 Ha 00beKTe
10 1 1 (] 0 0 1
11 2 0 1 0 0 1
12 3 0 0 1 0 1
13 4 0 0 0 1 1
OrpaHiieHns 1o

1 1 1 1
14 | KomnyecTny 00beKTOB
15

Cymmapunoe Bpemst
MOHTazkA (ne/1eBas 17

16 (pynxuns)
17

Pucynok 9 — Pesynprar pemienus 3aiauu

Ha CO3JaHHOM OJHOMMCHHOM JIMCTC 6y1[eT BBIBCJICH Otuer o pe3yiibTatax

(pucynoxk 10).

A B C ] E F G
5 |Mogynt nowcka peweHHa

6 | Mogynb: OWCK PEWEHHA HH. 33834 CHMIIEKC-METOAOM .I

7 Bpema pewenna: 0,016 cerysa,

8 Yucno utepaumi: 14 Yuono nogzagay: 0

2 MapameTpbl NOMCKE PELIEHKA

10 MakcumansHoe spemsa Bes npefenos, Yucno utepauwii bes npegenos, Precision 0,000001, Mcnonb30BaTh aBTOMATHYECKOE MaCWTa6UPOBaHHE

11 Makonmanesoe yuono nogsagad bes npeaencs, MakoiManeHoe Y4uCio LENCYHCIEHHE pewerni Bes npegeaos, LeaouncierHoe oTkaoHexne 1%

14 |Aueiika ueaeson dyHKumM

15 Aueiina Wma o]

16 S$B516 Cymmaproe spema MoHTaxa (uenesan ¢yHkuma) | 17 17

17

18

19 | A4edKH NEPEMEHHBI

20 Aueiina Wma O L

21| $BS10 1 1 1 BuHaphoe

22| 5C510 n 0 0 Bunaproe

23 50510 n 0 0 BuHapHOE

24| SES10 v 1] 0 BuHapHoe

25 $BS11 | 0 0 Bunaproe

26| SC511 1 1 1 BHHEPHOE

27| $ps11 1] 0 0 BuHapHoe

28| SES1L v 1] 0 BuHapHoe

29| 58512 | 0 0 Bunaproe

30| SCs12 1 0 0 BuHapHOE

31| $pS12 1] 1 1 BurapHoe

32| SESL2 v 0 0 Bunaproe

33 58513 1 0 0 BuHapHOE

32| 80313 1 0 0 BuHapHoe

35 50513 m 0 0 Bunaproe

36| SES13 v 1 1 BHHEPHOE

37

38

39 |Orpaxuyenna

40 Aueiina Wma 3HaueHue AYeArKM ‘Dopmyna CoctosHme  [lonyck
41 58514 Orp MA N0 Koakdecrsy obvekTos | 1 58514=1 o
42| 50514 Orp WA MO KOAKYECTEY 0BrekTos I 1 5C514=1 [1]
43| 5D$14 Orp WA NO KoawyecTsy ofsekTos 111 1 5D514=1 ]
44| SES14 Orp MA N0 Koawdecrsy obvektos IV 1 5E514=1 o
45 SF510 Orp HA MO KOAKWYECTEY KDEHOE Ha OBBERTE 1 SF510=1 [1]
46 | SFS11 Orp MA MO KOAWYECTBY KPaHOB Ha OBBERTE 1 $F811=1 ]
47| SFs12 Orp HA N0 KOJKYECTBY KPAHOB Ha ofbexTe 1 §F812=1 o
48 | SF513 Orp HA MO KOAKWYECTEY KDEHOE Ha OBBERTE 1 5F513=1 [1]

49 | $B510:5E$13=BunapHoe

Pucynok 10 — Otuet o pe3ynbrarax
B pesynbrare pemienus 3a1ayu NOJYyYUSIA CYMMapHOE BpeMs MOHTaka BCEX
o0wexToB 17 en.

[Ipu 3TOM pacnpeneneHne KpaHOB MO OOBEKTAM CIIEAYIOLIEE:



1-it KpaH 3aHMMaeTCa MOHTaKOM | o0beKTa;

2-i1 — II oOBekTa;

3-1i — III oOBekTa;

4-i1 — IV oOnbekra.

3adanue 0ns camocmoamenbHo20 peueHus.

Ha » tunoBsix onepanuii HeoOXoauMo HazHauuTh # pabounx. Ctoumocts Cj
BBIMIOJHEHUSI i-M pabo4uM j-i oneparuu (Mo BapuaHTaMm) MpuBeeHa B Ta0iuIe 2.
Tpebyercs HailTh Takue Ha3HA4YEHUsl pabOUYUX, IPU KOTOPBIX BCE ONEpaIy ObLIH
OBbI BBIMOJTHEHBI, KaXKIbIi1 paO04Mil 3aHAT TOJIBKO Ha BHITOJIHEHHH OJIHOM OIEpaluH,

CyMMapHasi CTOUMOCTb pa0OT Npu 3TOM OblLIa MUHUMAJIbHOM.

KoHTpoJsbHbIE BONIPOCHI.

1. YUto Takoe 3a/1a4ya 0 Ha3HAYCHUSAX ?

2. OnuiuTe NopsA0K pelieHus cOaTaHCUPOBAHHOM 3a/1auya O Ha3HAUYCHUSIX C
NOMOILBIO HaicTpouku «Ilouck permenHus».

IHopsinok BbINOJIHEHHS 3aJAHUS.

1. Ilepen BBIMOIHEHUEM 3aJJaHUSI U3YUUTh TEOPETUUECKYIO YACTh.

2. CoxpanuTth HOBYIO KHUTY MS Word.

3. OTBETUTH Ha KOHTPOJbHBIE BOIIPOCHI.

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

— MIEPBbI UCTOYHUK: TEOPETUUECKAS YaCTh;

— BTOpPOWM WU TpeTud ucTouyHUKHU: Internet (¢ oOs3aTeNbHBIM MPUBEICHUEM
TUTEPCCHIIOK).

4. Coxpanuth HOBYIO KHUTY MS Excel.

5. BeinosHUTH 3371aHKE (CETATh BHIBOJIBI).

B kuure MS Excel:

— B [IEPBOM BKJIQJIKE: BBITIOJIHUTH IPUMED;

— BO BTOpOﬁ BKJIAJIKC:. BBIIIOJIHUTD 3adaHHUC CBOCI'O BapHUaHTa.



Tabnuna 2 — BapuanTsl 3aganus

Bapuanr 1
Onepanuu
Pa6Goune o, 0, 0, O O
Wi 60 52 45 40 38
W, 65 46 45 52 42
W3 72 50 70 44 51
Wy 30 30 50 62 63
W5 42 44 52 60 38
Bapuant 2
Onepanuun
PabGoune 0, 0, 0, O O
W, 75 60 79 70 72
W, 121 110 90 78 86
W3 70 68 85 70 74
Wy 75 60 79 70 73
W5 80 100 90 92 98
Bapuanr 3
Onepanuu
PaGouue ) 0, 0, O, )
Wi 20 15 20 14 18
W, 22 10 12 15 17
W3 11 22 14 18 17
Wy 20 15 20 22 20
W;s 18 19 22 15 20
Bapuant 4
Onepanun
PaGouue 0, 0, 0, O, )
Wi 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
Bapuant 5
Onepanuu
PabGoune 0, o, 0, O O
Wi 12 14 15 16 19
W, 11 22 14 18 17
W; 15 12 13 17 20
W, 20 15 20 22 20
W;s 16 16 19 18 20
Bapuant 6
PaGoune Onepanun




0O, O, O3 04 Os
Wi 14 12 13 9 11
W, 11 22 14 18 17
W3 10 14 15 16 19
W, 12 14 16 14 10
W5 20 15 20 22 20
Bapuant 7
Onepauun
PabGoune 0, 0, 0 O O
Wi 15 22 14 18 17
W, 14 12 13 9 11
W3 20 15 20 22 20
W, 10 14 15 16 19
W;s 12 16 17 14 16
Bapuant 8
Onepanuu
PaGouue ) 0, 0, O, O
Wi 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
Onepanyun
PaGouue 0, 0, 0, O, o)
Wi 18 12 13 9 11
W, 10 14 15 16 19
W3 11 22 14 18 17
W, 19 15 20 17 20
W5 13 14 17 18 20
Bapwuant 10
Onepanuu
PabGoune 0, 0, 0 O Os
Wi 14 15 22 20 21
W, 14 12 13 9 11
W3 11 22 14 18 17
W, 10 14 15 16 19
W;s 20 15 20 22 20
Bapuant 11
Onepanuu
PabGoune o, 0, 0, O )
W, 13 22 14 18 17
W, 14 12 13 9 11




W; 20 15 20 22 20
Wy 15 12 18 21 17
W5 10 14 15 16 19
BapuanTt 12
Onepanuu
PaGouue 0, 0, 0 O, O
Wi 22 15 20 22 20
W, 10 14 15 16 19
W3 14 12 13 9 11
W, 11 22 14 18 17
W5 16 17 16 10 13
Bapuanr 13
Onepanuun
Pabouue 0, 0, 0 O O
Wi 15 16 21 20 21
W, 14 12 13 9 11
W3 20 15 20 22 20
W, 11 22 14 18 17
W5 10 14 15 16 19
Bapuant 14
Onepanun
Pabouue o, 0, 0 O Os
W, 20 15 20 22 20
W, 11 22 14 18 17
W3 11 14 16 19 22
Wy 14 12 13 9 11
W;s 10 14 15 16 19
Bapwuant 15
Onepanun
PaGouue 0, 0, 0, O, )
Wi 21 17 16 19 20
W, 10 14 15 16 19
W3 11 22 14 18 17
Wy 20 15 20 22 20
W5 14 12 13 9 11
Bapwuant 16
Onepanun
PaGouue 0, o, 0 O O
Wi 20 15 20 22 20
W, 11 22 14 18 17
W3 13 15 14 20 21
W, 10 14 15 16 19
W;s 14 12 13 9 11




Bapuant 17

Onepanuu

Paboumne 0, 0, 0, O, O
Wi 11 22 14 18 17
W, 10 14 15 16 19
W3 12 16 16 14 19
Wy 14 12 13 9 11
Ws 20 15 20 22 20
Vxazanus.

1. [TocTponTh MaTeMaTUYECKYIO MOJIEIIb 3aa4H.

2. Co3pnatb Ha paboueM aucte Excel Tabnuily A1 BBO/Ia HCXO/IHBIX TAHHBIX.
3. 3ano0JHUTh TAOJIUILY UCXOJHBIMH TaHHBIMU U HEOOXOIUMBIMU (hOPMYJIaMHU.
4. HaliTu peuieHue 3a1a4u cpe/icTBaMu HaJaCcTpoilku «Ilonck pemeHus».

5. BeiBecTH OTYET 110 pe3ylibTaTaM. CIIGJI&TB BBIBOJBI.




Jlabopatopnass padora Ne 8. Ilpumenenmne Hancrpoiiku Solver (Ilomck

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

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

OIITUMH3AIIH B HG(l)TGFaSOBOM ACIIC.

Ilocmanoexka 3a0auu.

PaccMmoTpum perienne HecOamaHCHPOBAaHHOW 3a/1adyd O HA3HAYCHMSIX, KOTIa
YHUCJIO UCIIOJTHUTEIICH 72 HE PABHO YHCITY BBITIOTHSIEMBIX padoT 1.

[Tpu 5TOM BO3MOXKHBI JIBa CITydas:

a) YKMCJIO UCTIOTHUTENEH 1 OOJIbIIE YUCTIa BBITIOIHIEMBIX padoT m (n > m);

0) YUCIJIO UCTIOJIHUTETIEH # MEHBIIIE YUCIa BBIMOIHSAEMBIX padboT m (n < m).

B o6oux ciyvasx sl peieHus HecOaTaHCHPOBAHHOM 3aJjayMl €€ CBOJAT K
cOQJIaHCUPOBAHHOM, IyTEM BBEACHHUS (PUKTUBHBIX PAOOT WIH (PUKTUBHBIX
UCIIOJIHUTENIEH C HYJIEBBIMH 3HAYCHUSMHU 3PGHEeKTUBHOCTH (HEI(DPEKTUBHOCTH)
BBITIOJTHEHUS i-M HCTIOJIHUTEIIEM j-i paOOTHI.

B nepBom ciydae, korna n > m, BBOgUTCA kK = n — m QUKTHBHBIX paboT O,y 1,
Om+2, ., Omir. BoBTOPpOM ciiyuae (n < m) — paccMaTpUBAOTCA kK = m — n

GUKTUBHBIX UCTTOMHATENS W17, Wyio, ...y Wik

3aoanue 05 camocmoamenbHo20o peueHus.

Ha n TunoBsIx onepanuii HeoOX0AUMO Ha3zHAa4YMUTh n pabounx. Croumocts Cj
BBITIOJIHEHUS i-M pabouuM j-i1 onepanuu (Mo BapuaHTam) mpuBeaeHa B Tabnuie 1.
TpeOyeTcst HATH Takue Ha3HAYEHUs] padOuuX, MPU KOTOPBIX BCE ONepanuu ObUIH
ObI BBITIOJIHEHBI, KX /IbIi paO04Mii 3aHAT TOJIBKO HA BBHIIIOJHEHUH OJHOM ONEpaluy,

CyMMapHasi CTOMMOCTh pa0OT MpU 3TOM ObLTa MUHUMAJIHHOU.



KoHTposbHBIE BONPOCHI.

1. B yem 3axirouaeTcsi IPUHIMITMATBEHOE Pa3Indie MEX Ty cOaTlaHCUPOBAaHHOM
b HecOanaHCHPOBAHHOM 3a7jauaMy O Ha3HAYEHUIX ?

2. Onumure TNOpSAOOK pelIeHHs HecOalTaHCHPOBAaHHOM 3aJa4aMu O
HA3HAYCHUAX C IOMOLIBIO HaACTpOUKH «Ilonck pemeHus».

ITopsioK BBINOJHEHUS 3aJaHU.

1. Ilepen BBIMOIHEHHEM 3aJaHUSI U3YUUTh TEOPETUUECKYIO YACTh.

2. CoxpanuTth HOBYIO KHUTY MS Word.

3. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.

B xaure MS Word, Ha kaxxib1ii BOIIpoc HEOOXOIMMO MPUBECTH TPU BapraHTa
OTBeETA:

— IIEPBBIA UCTOYHHK: TEOPETUYECKAS] YACTh;

— BTOpOM M TpeTwil MCTOYHUKM: Internet (c 00s3aTeNbHBIM IPUBEICHUEM
TUIEPCCHUIOK).

4. Coxpanuth HOBYIO KHUTY MS Excel.

5. BeImoaHUTh 3a1aHue (cenarb BHIBOJIBI).

B knure MS Excel:

— B IIEPBOI BKJIAJKE: BBIITOJIHUTH IIPUMED;

— BO BTOpOﬁ BKJIAJIKC: BBIIIOJIHUTD 3aaHHUC CBOCI'O BapHaHTa.

Ta6numa 1 — BapuanTsl 3a1anus

Bapuanr 1
Onepanuu
PabGoune 0, 0, 0 On
\\A 60 52 45 40
W, 65 46 45 52
W3 72 50 70 44
W, 30 30 50 62
W5 42 44 52 60
Wi 71 45 72 53




Bapuant 2

Onepanuu
PaGoune o, 0,
Wi 52 68
W, 28 48
W; 42 51
Wy 51 72
Bapuant 3
Onepauun
PaGoune o, 0, 05
Wi 100 80 26
W, 90 70 34
W3 72 50 70
W, 30 30 50
W5 68 32 49
W 72 34 50
W 54 48 52
Bapuanr 4
Onepauuu
Paboune 0, 0, 0
\\A 45 40 48
W, 45 52 50
W3 70 44 49
Wy 50 62 54
W5 52 61 59
W 48 36 62
Bapuant 5
Onepanun
PaGouue ) 0, 0, O, 0
Wi 68 72 50 70 50
W, 74 30 30 50 49
W; 72 68 32 49 50
Wy 30 30 30 50 52
W;s 68 68 32 49 64
Wi 69 75 38 75 74
W 82 102 95 86 93




Bapuant 6

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




W, 29 | 32
BapuanT 11
Onepauun
PaGoune o, 0, 05
Wi 68 67 74
W, 56 30 68
W3 48 68 47
W,y 81 42 79
W5 74 32 47
W 29 46 45
W, 39 42 58
Bapuant 12
Onepauuu
PabGoune ) 0, 0, O, )
\\A 38 44 34 78 98
W, 47 55 48 19 84
W3 68 32 96 29 88
Wy 30 30 36 38 41
W5 68 32 52 48 19
W 54 66 57 96 29
W 62 47 62 68 71
Bapwuanrt 13
Onepanuu
PaGouue ) 0, 0, O, 0 ) 0,
Wi 68 32 38 36 38 32 45
W, 54 66 47 52 48 57 66
W3 48 77 49 54 58 25 38
Bapuant 14
Onepanuu
PabGoune 0, 0, 0 O
\\A 25 47 52 74
W, 47 49 54 77
W3 64 65 72 35
Wy 75 47 81 68
W;s 82 47 74 74
Wi 84 74 68 93
W, 91 85 84 72




Ws | 96 | 90 | 89 | 88

Bapwuanr 15
Onepanuun
PabGoune 0, 0, 0 O
Wi 62 72 50 64
W, 54 35 38 54
Bapuanr 16
Onepanuu
PabGoune 0, 0, 0, O,
Wi 57 52 60 40
W, 65 46 45 52
W3 72 50 70 44
W, 35 38 81 59
W;s 42 41 68 60
Wi 71 45 72 55
Bapwuant 17
Onepanun
PaGouue ) 0,
Wi 97 82
W, 47 81
W; 47 74
W4 45 72
Ykazanus.

1. ITocTponTh MaTEMAaTUYECKYIO MOJIENb 3a/1a4H.

2. Coznatb Ha pabodem nucte Excel Tabnuiry 1 BBOJa UCXOHBIX TaHHBIX.
3. 3amoHUTh TaOIUIYy HCXOIHBIMU JAHHBIMA U HEOOXOIMMBIMHU (hOPMYJIaMH.
4. HaiiTu pemienue 3a1a4m cpeicTBaMu HaaCcTpoku «Ilonck permenus».

5. BeiBectu oTyeT 1o pesyibraram. Crienatb BbIBOBI.




IlepeyeHb OCHOBHOI U JONOJHUTEIBHOM JTUTEPATYPbI, HEOOX0AUMOI

AJIST OCBOCHHUSA JUCIUIIJINHBI

IlepeyeHb OCHOBHOM JIMTEPATYPHI:

1. Ky3nenos M.H. HayuHoe wucciemoBanue: MeToaWKka TPOBEACHUS U
odopmiieHHE. — 2-€ U311, epepald. u aoi. — M.: U3aaTenbcko-Topropasi Kopropaus
«JlamkoB u K°», 2006. — 460 c.

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

3. xmsip M.®. OcHoBbel HayuHbIX uccaenoBanuni. YII.-M.: H3p. nom

«JlamkoB 1 K», 2008. — 243c.

IlepevyeHb 1OMOJTHUTEIBLHOM JIUTEPATYPHI:

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

2. Jlantyx H. W.. OcCHOBBI JHIIEH3MOHHOM | CepTHUHUKAIIMOHHON
nearenbHocTH: y4. mocodue / Perm. B. B. ®depopenxo, B. II. Mouanos. —
Craspononb: CesKaBl'TY, 2005. — 86 c.

3. I'apuaeB A.IO. Excel 2002 Pa3zpabotka mpunoxenuii — bXB-IlerepOypr,
2004.

4. TapnaeB A.1O., Pynukosa JI. B. Excel 2010 Pa3zpabotka npuioxeHuit —
BXB-IletepOypr, 2011.



IIpunoxenue 1

3HaueHue t-kputeprs CTbroAeHTa NpY YPOBHE 3HAUMMOCTU
(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-0,3

1 63,6567412 12,7062047 6,3137515 4,1652998 3,0776835 24142136 1,9626105
2 99248432 4,3026527 29199856 2,2819306 1,8856181 16035675 1,3862066
3 58409093 3,1824463 2,3533634 1,9243197 1,6377444 14226253 1,2497781
4 46040949 2,7764451 21318468 1,7781922 1,5332063 1,3443976 1,1895669
5 40321430 2,5705818 2,0150484 1,6993626 1,4758840 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 3,3563873 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  1,6592359 1,3721836 1,2212654 1,0930581
11 3,1058065 2,2009852 1,7958848 15475598 1,3634303 1,2144602 1,0876664
12 3,0545396 2,1788128 1,7822876 1,6379565 1,3562173 1,2088525 1,0832114
13 3,0122758 2,1603687 1,7709334 1,5299196 1,3501713 1,2041462 1,0794687
14 29768427 21447867 1,7613101 1,5230951 1,3450304 1,2001403 1,0762802
15 2,9467129 2,1314495 1,7530504 1,6172280 1,3406056 1,1966893 1,0735314
16 2,9207816 2,1199053 1,7458837 15121302 1,3367572 1,1936854 1,0711372
17 2,8982305 2,1098166 1,7396067 1,6076598 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 1,4970355 1,3253407 1,1847614 1,0640158
21 28313596 2,0796138 1,7207429 1,4941938 1,3231879 1,1830764 1,0626697
22 28187561 2,0738731 1,7171444 1,4916196 1,3212367 1,1815487 1,0614488
23 2,8073357 2,0686576 1,7138715 1,4892769 1,3194602 1,1801572 1,0603365
24 27969395 2,0638986 1,7108821 1,4871358 1,3178359 1,1788845 1,0593189
25 2,7874358 2,0595386 1,7081408 1,4851713 1,3163451 11777160 1,0583844
26 2,7787145 2,0655294 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 27632625 2,0484071 1,7011309 1,4801434 1,3125268 1,1747218 1,0559887
29 27563859 2,0452296 1,6991270 1,4787048 1,3114336 1,1738642 1,0553022

http://old.exponenta.ru/educat/referat/ XIkonkurs/student5/tabt-st.pdf



http://old.exponenta.ru/educat/referat/XIkonkurs/student5/tabt-st.pdf

MMHUCTEPCTBO HAVKH U BBICIIIET'O OBPA30OBAHU S POCCUMCKOU ®EJIEPALINN
OEJJEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
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Meroanueckie peKOMEHAAIMN TpPEAHAa3HAYCHBI JIsi  CTYACHTOB BYy3a
«CeBepo-KaBkasckuil (penepanbHblil YHUBEPCUTET»

[enu MeTOIUYECKUX PEKOMEHIAITNI:

1. MeTtoaudeckoe COMPOBOXKIACHHUE IMPOLiecca BBEIACHUS U pealln3alluu
TpeboBanuii denepaibHOrO TrOCYJapCTBEHHOTO OOpa30BaTEIBLHOTO CTaHAapTa
BbIcHIero mpodeccuonanbHoro obpazoBanusa (ganee ®I'OC BO), momomb mnpu
pa3paboTke pabounx YYEOHBIX MPOTpaMM AUCIUIUIMH W TPOo(ecCHOHaThHBIX
MOJyJIeil OCHOBHOM oOpa3oBarenbHOM nporpammsl (sanee OOIT).

2. Coznanue B 00pa30BaTEIIBHOM YUPEKIACHUN YI4EOHO-METOIUIECKOTO
obOecrnieueHus: 00pa3z0BaTEILHOTO MpolIecca.

Meroanueckiue peKOMEHAAIIMN OMPEESIOT CYIIHOCTh CaMOCTOSTEIbHON
paboTHI CTYIEHTOB B By3e, €€ Ha3HaueHHE, MIIaHUPOBaHue, (JOPMbI OPTaHU3AINN U

BHUAbI KOHTPOJIA.
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I. HopmaTtuBHoe o0ecniedeHue camocTosATebHoi padorsl B ®PI'OC BO

1.1. ®I'OC pazpen: «TpeboBanus k ycinoBusm peanuzaruu Oly:

— TpeOoBanust K 00s3aTEIBPHOMY MHHHUMYMY COJIEpP)KaHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl MTOATOTOBKU MHKEHEPA, K YCIOBUAM €€ peau3aluu
U CpOKaM €€ OCBOGHHUS  ONpeAeNSIOTCS  HacTosmMM  (eaepabHbIM
roCyJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM;

—o0Opa3oBarenpbHasg NporpaMma MOATOTOBKM HMHXKEHEpa COCTOUT U3
JUCUUIUINH (heepaIbHOr0 KOMIOHEHTA, IUCIUILIMH HALIHOHAJIbHO-PETUOHAIIBHOTO
(By30BCKOTO) KOMIIOHEHTa, JAUCHUIUIMH TI0 BBIOOPY CTYJIEHTa, a TaKxke
(baKkyIbTaTUBHBIX  JUCHMUIUIMH. JIMCUMITMHBI BY30BCKOTO KOMIIOHEHTa H
JUCUUIUIMHBL 1O BBIOOPY CTYJIEHTa B KaXJIOM IUKJIE JOJDKHBI COAEPKATEIBHO
JIOTIONHSATH JUCIUIUIMHBI, YKa3aHHbIE B (he/ilepaIbHOM KOMITOHEHTE ITUKJIa;

— MaKCUMaJIbHbI 00BbeM yueOHOUN Harpy3KH CTyJEHTa yCTaHaBJIUBaeTcs 54
yaca B HEIENI0, BKIIOYAasd BCE BHUABI AYJUTOPHOM MW  BHEAyAUTOPHOU
(camocTosTeIbHOM) yueOHOM pabOTHI.

Bo BpeMs caMOCTOSITENIbBHOW MOATOTOBKM OOyYarouIuecss AOJKHBI OBITh
oOecrieueHbl JOCTYIIOM K ceTu MHTepHeT. Peanu3zaiivs oCHOBHOM 00pa3oBaTebHON
OporpaMMbl TOJATOTOBKM MAarvcTpaHTa JOJDKHA 0O0ecreyuBaThesl JAOCTYIIOM
KQKJIOTO CTyJIeHTa K OMOauoTeunbiM (poHAaM U 6a3aM JaHHBIX, (GOPMUPYEMBIM IO
NOJIHOMY TMEPEeUYHI0 TUCLUIUIMH OCHOBHOM 00pa3oBaTelbHOM HporpamMmbl U3
pacyera 00ECIEUYeHHOCTH YYEOHMKaMH W Y4eOHbIMH mocoOusmu He menee 0.5
HK3EMIUISIPA HA OJIHOTO CTyAeHTa. bubnnoreka By3a JOJKHA UMETh JOCTaTOYHOE
KOJIMYECTBO COBPEMEHHBIX YUYEOHHKOB W YYEOHBIX IMOCOOMU MO BCEM IIMKJIaM
JUCUUIUINH Y OCTOSTHHO BOCIIOJIHSITHCSI HAYYHOU JINTEPATYpOi U NEPUOANIECKUMU
U3JIaHUSIMH HEPTETra3o0Boro npodus

O06beM BpeMeHH, OTBE/ICHHBIN Ha BHEAYITUTOPHYIO CAMOCTOSITENIbHYIO
paboTy, HAXOAUT OTPAKCHUE:

e B paboueM y4eOHOM IJITaHE — B IIEJIOM MO TEOPETHUYECKOMY OOYUYEHHIO,

KOKIOMY W3 IMKJIOB JUCHMIUIMH, NPOPECCHOHANIbHBIX MOAYJIEH U

MEKIMCIMIUIMHAPHBIX KYPCOB,



e B pabouyux mporpaMmax y4eOHBIX IUCHUIUIUH, TPOPECCUOHATBHBIX MOIYIIEH

U MCKIUCHOUIUIMHAPHBIX KYPCOB C pPaClHpCACIICHUCM 110 pasacjiaM HWiIn

KOHKPCTHBIM TCMaM.

I1. HazHavyeHne U BUABI CAMOCTOATEIbHON PadOThI CTY/IEHTOB.

CamocrosTenbHas pa60Ta IMPOBOJAUTCA C LICJIbIO:

CHUCTEMATHU3ALNH U 3aKPETICHUS MOTyYEHHBIX TEOPETUUECCKUX 3HAHUN
U MIPAKTUYECKUX YMEHUN CTYJEHTOB;

yrayOJeHus U paclIupeHus TeOPETUYECKUX 3HAHUM;

dbopMHUpOBaHUS YMEHUW HCIOJIb30BaTh HOPMATHUBHYIO, IMPABOBYIO,
CIIPaBOYHYIO JJOKYMEHTAIIUIO U CIICIIUATIBLHYIO JIUTEPATYPY;

Pa3BUTHS MMO3HABATEIIBHBIX CIIOCOOHOCTEM U aKTUBHOCTHU CTYJICHTOB:
TBOPYECKOW HWHHIIMATUBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH,
OpraHHW30BaHHOCTH;

dbopMUpOBAHUE CAMOCTOSITEILHOCTH MBIIIJIEHUS, CIOCOOHOCTEH K
CaMOpPa3BUTHUIO, COBEPILICHCTBOBAHUIO U CAMOOPTaHU3AIINH;
dbopmupoBaHuUs MPAKTAYECKHUX (oOmIey4eOHbIX 151
npo¢eCCUOHANIbHBIX) YMEHUHN U HABBIKOB,;

Pa3BUTHUIO UCCIICAOBATCIbCKUX YMGHHﬁ.

B yue6noMm miporiecce OV BbIIEISAIOTCS /1BA BUJIa CAMOCTOSITEIbHON PaOOThI:

AyauTopHas o JUCIHUILIIUHE, BHeaynutopHas 1o JUCLUIUIMHE,
MEKIUCUUILUIMHAPHOMY KYypCy MEXIUCLHUIUIMHAPHOMY KYypCy

H

BBITIOJTHAETCS Ha YI€OHBIX
3aHSITUSIX, IO HEMOCPEACTBECHHBIM
PYKOBOJICTBOM MPENOAABATENS U

BBITIOJTHSETCS 110 3aJJaHUIO
npenojiaBaress, Ho 0e3 ero
HEMOCPEICTBEHHOTO YYacTHsl.

10 €T0 3aJaHUI0 hTa

HCCIICTOBATCIIbCKAs, HAYIYHO-UCCIICA0BATCIIbCKAA pa60Ta CTYACHTOB, BBIIIOJIHACMAA



BO BHCAyAUTOPHOC BpEMA 110 3aJaHUI0 W IIPH MCTOAWMYCCKOM PYKOBOIACTBC

npernogaBarcira, HO 0e3 ero HCTIOCPCACTBCHHOI'O Y4aCTH .

II1. KoHTpoJIb caMOCTOATEILHOM PA0OTHI CTYACHTOB NPENoIaBaTeJsiMHu.
KoHTposas caMocTosiTeTbHON paboThl CTYACHTOB IIPEyCMaTPUBACT:
® COOTHECEHHE COJICPKAHUS KOHTPOJIA C LIEJIIMH OOyUCHUS,
® O00BEKTUBHOCTH KOHTPOJIS;
® BAJIUJAHOCTH KOHTPOJS (COOTBETCTBUE MPEABSIBIAEMBIX 33JlaHUN TOMY, YTO
MIpEIoIaraeTcsi IPOBEPUTH);

L I[I/I(i)(l)epeHHI/IaHI/II-O KOHTPOJIbHO-U3MCPHUTCIIbHBIX MATCPHUAJIOB.

@®opMBbI KOHTPOJISI CAMOCTOSATEIbHOI Pad0ThI
1. TIpocMOTp 1 IpOBEpKa BBHIMOIHEHUSI CAMOCTOATENLHON pabOThI
MPENO/IaBATEIIEM.
CamonpoBepka, B3auMOITPOBEPKA BBIMOJIHEHHOTO 3aJJaHUSI B TPYIIIIE.
OO0cyxieHue pe3ynbTaTOB BBIIOJIHEHHON pabOTHI HA 3aHSTUU.
TectupoBanue.
[TucbMeHHbIN Onpoc.
YcTHBIN ompoc.

NunuBuyanbHoe cobecenoBaHue.

® N A WD

Komnoksuym.

9. Otuet o npojenaHHOM padoTe.

10.3amuTa peepatoB wim KypcoBoi pabOTHI.
11.TBOpUECKHi1 KOHKYpC.

12.MuTepHer - KoH(pEepeHIU Y.

13. KontposbHas paboTa.

Kpurtepuu oieHK# pe3yibTaTOB CAMOCTOATENbHON PadOThI



Kputepusmu o1ieHOK pe3yinbTaToB BHEAYAUTOPHON CaMOCTOSITENIbHON pabOThI

CTyACHTA ABJIAIOTCA:

YPOBEHb OCBOEHUS CTYAEHTOB y4eOHOr0 MaTepHana;

YMEHHMSI CTYJIEHTa HUCIOJIb30BATh TEOPETUUECKUE 3HAHUS NPHU BHIOJHEHUU
MPAaKTHYECKUX 3a7a4;

c(hOpMHUPOBAHHOCTH OOITICYUCOHBIX YMEHUM;

YMEHHMsSI CTY/I€HTa aKTUBHO MCIIOJIb30BaTh 3JEKTPOHHBIE 0Opa30BaTEIIbHBIE
peCypChl, HaXOUTh TPEOYIOLIYIOCS HH(OPMALINIO, U3y4YaTh €€ U IPUMEHSITh
Ha MPAKTHUKE;

00OCHOBAaHHOCTb U YETKOCTb U3JIOKEHUS OTBETA;

oopmileHHEe MaTepuaia B COOTBETCTBUU C TPEOOBAaHUSIMU;

YMEHHE OPUEHTUPOBATHCS B TOTOKE WH(GOPMAIINH, BBIEISTH IJIaBHOE;
YMEHUE 4YETKO CQPOpMYyIHpOBaTh MpoOJEeMy, MNPEIIOKUB €€ pEeIICHUE,
KPUTHUYECKH OIICHUTDH PEIICHUE U €TO MOCIICCTBHS;

YMEHHME TO0Ka3aTh, IPOAHAIU3UPOBATh aIbTEPHATHBHBIE BO3MOXHOCTH,
BAPUAHTHI JICHCTBUM;

ymeHue c(hOpMHpPOBATH CBOIO MO3UIIMIO, OLIEHKY U apIYMEHTHUPOBATh €€.

Conep:xanue BHEayAMTOPHOI CaMOCTOSAITE/IbHOM 1eATEJIbHOCTH
CTYJ€HTOB
Metoauyeckue ykazaHus sl CTyI€HTOB MO BBITIOJIHEHUIO

CaMOCTOSITEJIbHON paOOThI:

1. IToagroroBKa K JEKIIUAM

2. IloaroToBka K MpakTUUYECKUM 3aHSATHUSIM

3. Pemrenue 3amad 1mo TeMam:

l.

[[nanupoBaHrie u MPOTHO3UPOBAHUE JIEATEILHOCTH HEPTEra3oBOTO

MPEANPUATHS.

2. UnpopMalinoOHHBIE TEXHOJIOTHH YIIPABICHUS IPEANPUATHEM.

3. lHHOBaMM M UX KU3HEHHBIN [TUKII.

4. VluBecTULIMOHHAS AESTENbHOCTh HE(DTEra30BOro MPEeANPUITHS.



4. Pa3paboTka Ou3Hec-IIaHa MHBECTUIIMOHHOTO MPOEKTa MPEATNPHUATHSI.

5. TexHHKO-3KOHOMHUYECKHE IapamMeTphl MPUMEHEHUS HOBOW TEXHUKU U
TEXHOJIOTHH.

6. DMHAHCOBO-KOHOMHYECKHE IIOKa3aTeN IPOU3BO/ICTBEHHO-
XO3SIICTBEHHOH 1€ATENbHOCTH NPEANPUSATHUSI.

7. Drtansl JIaHUPOBAHMS HA IPEIITPUSITHH.

8. CooTBercTBUE QYHKIUI YIIPABICHUS U UX COJIEPIKaHUEM.

9. Dransl CTpyKTypU3alMi HE(PTEra30BbIX MPOEKTOB.

10. VYcraHoBieHHE COOTBETCTBUS MEXIy KpUTEpPHUSIMH BbIOOpa KaHaia
pacnpeesieHus U UX COJEP/KaHUEM.

11. BausitHue SKOHOMHYECKOM CpCabl HAa ACATCIIBHOCTD OPpIraHnU3aIlum.
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