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Jlabopatopnass pabdora Nel. OOpabdoTka M OlEHKa pe3yJbTATOB

KOPPCJIAIHOHHOI0 aHaJdHu3a UCCJIICI0BATC/ILCKHUX JAHHDbIX.

Lenv pabomul.
Hayuuthcsi wucnonp3oBaTh Bo3MokHOCTH MS  Excel s mpoenenwms

KOPPCILINUOHHOTO aHaJIN3a UCCIICAOBATCIBCKUX JTadHHBIX.

Kpamroe uznoorwcenue ocnoenvix meopemuyeckux u Memoouyeckux acnekmos
pabombi.

IHapamMeTpu4ecKkuii KOppPeIsIMOHHBIN AHAJIU3.

Onna w3 Haubonee  pacmpoCTpaHEHHBIX  3alad  CTATUCTHUYECKOIO
UCCJIEIOBAHMUSI COCTOMT B HW3YYEHUM CBA3M MeEXAYy BblOOpkamu (Habopamu
YHUCIOBBIX JaHHBIX KaKUX-THO00 BeianuuH). OOBIYHO CBSI3b MEXAY BBIOOpKaMHU
HOCUT HEe (YHKIMOHAJIbHBIN, @ BEPOSATHOCTHBIN (MM CTOXACTUYECKHUIT) XapaKTep.
B stom citysae HeT CTpOrou, OJHO3HAYHOW 3aBUCHMOCTH MEX]Yy BEIMYMHAMH.
[Ipy wW3ydeHHH CTOXAaCTHYECKMX 3aBUCUMOCTEH pPa3U4arOT Koppeiayuio W
pezpeccuio.

KoppensaunoHHbI aHaau3 COCTOUT B ONPENEIICHUU CTENEHU CBSI3U MEXIY
NByMsl ciaydaHbIMH BenuumHamMu X u Y. B KkadecTBe Mepbl TakoW CBSI3H
ucrnonb3yercss  kodpuuueHt  koppemsuuu.  Kosapduuument — xoppensuuu
OIICHMBAETCS 1O BBIOOpPKE OOBbEMa N CBSA3aHHBIX Map HaOmroAeHu# (X, Yi) U3
COBMECTHOM reHepasibHOM cOBOKYMHOCTH X U Y. CyllecTBYyeT HECKOJbKO THUIIOB
KO3((PUIIMEHTOB KOpPENSLMY, MPUMEHEHUE KOTOPBIX 3aBUCUT OT HU3MEpPEHUs
(cmocoba mkanupoBaHus) BeauanH X u Y.

JInsi OLIGHKM CTENEeHW B3aUMOCBS3M BeMMUYMH X W Y, W3MEPEHHBIX B
KOJIMYECTBEHHBIX IIKajaX, UCMOIb3yeTcd KOA(P(OUIUEHT JTUHEHMHON KOppesuuu
(koaddurment [Iupcona), mpeanonararommii, 4To BEIOOpKH X B Y pacmupenesIeHb

10 HOPMAJIBHOMY 3aKOHY.



JIuneinbIit K03GHULIHMEHT KOPPESAIUN — apaMeTp, KOTOPBIA XapaKTepu3yeT

CTCIICHb JTUHEHHON B3aUMOCBSI3HU MCKIY ABYM: BI)I60pKaMI/I, pacCcYnUThIBACTCA 110

bopmyie:

/1€ Xj — 3HaYEHUs1, IPUHUMAaEMBbIE€ B BRIOOpPKE X,

Y; — 3Hau€Hus1, IpUHUMAEMbIE B BbIOOpKE Y,

X — cpemHss mo X,

y —cpennsis no Y.,

Koadduument xoppensiun usmensercs oT —1 go 1. Korma mpu pacuere
noJiyyaercsi BeluuuHa Oonbimass +1 win meHpmas —1 — clienoBaTeIbHO,
npousonia omuoka B BeluuciaeHusX. [Ipu 3HaueHnn 0 NHHEMHOW 3aBHCHUMOCTH
MEXy IByMsl BBIOOpKaMH HET.

3HaKk Ko3(puimeHTa KOppensiuMyd O4YEeHb BaXEH A HHTEpIpEeTaluu
noysiydeHHo cBs3u  (tabnuma 1). Ecnum  3Hak  koddduiueHnta JIMHEHHOU
KOPPEISILIAA «1+», TO CBSI3b MEXKIY KOPPEIHUPYIOLUIMMHU IPU3HAKAMHU TaKOBa, YTO
OOJbIICH BEIWYMHE OJHOTO NIpH3HAKa (IEPEeMEHHOI) COOTBETCTBYET OOJbIIas
BEJIMUYMHA JPYroro npu3Haka (Ipyroi nepemeHHoi). HpIMH clioBaMu, €CJIU OJUH
nokasarelib (IepeMeHHas) yBEIMYHUBAETCS, TO COOTBETCTBEHHO YBEIMYMBACTCA U
Ipyrol mokasareisb (rmepeMeHHas). Takas 3aBUCMMOCTb HOCUT Ha3BaHUE IMPSIMO
MPOTIOPIIMOHAJIBHOW 3aBUCHUMOCTH. Ecin ke moJiydeH 3HaK «—», TO OOJIbIICH
BEJIMYMHE OJHOI0 MPHU3HAKA COOTBETCTBYET MEHbIIAs BeJWYWHA Jpyroro. MHaue
rOBOpS, IPU HAJIMYHUH 3HAKA MUHYC, YBEIMYEHHUIO OJJHOI IEpEMEHHON (IIpU3HAKa,
3HAYEHHUS) COOTBETCTBYET YMEHbBIICHUE APYroil nepeMeHHou. Takas 3aBUCUMOCTb

HOCHUT Ha3BaHHE 0OPAaTHO MPONOPLHUOHATBHON 3aBUCHMOCTH.

Tabnuua 1 — TecHoTa CBSI3U U BeIMUMHA KO3 PUIIMEHTa KOPPETSIIUU

KosgpuuueHT koppesasiumu Iy, TecHoTa cBA3M
(0,91 ... 1,00) OYCHb CUJIbHAs
(0,81...0,90) BEChMa CHUJIbHAS
(0,65... 0,80) CHIIbHAS
(0,45...0,64) yMEpEeHHast




(0,25...0,44) ciabas

10 (0,25) OYCHBb cirabast

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

t-cratucruka CThlO€eHTA.

Jlnst Toro 49TOOBI OIEHUTH HAIWYHE CBSI3W MEXIY IBYMS TEPEMEHHBIMU,
TAK)K€ MOXKHO HCHOJIb30BaTh t-cratuctuky CTbIOJEHTA, KOTOpas OLICHUBAET
OTHOIIICHHE BEJIIMYMUHBI JIMHEHHOTO KO3 UIIMEHTa KOPPEIALHMH K CpeaHeMY

KBaJPaTUYECKOMY OTKIIOHEHUIO U PACCUUTHIBAETCA 1Mo (hopMmyiie:

Tyy'Vn—2

t =

pacy

J l—rf.". , (2)

IJI€ /1 — YUCJIO0 HAOIIOACHU.

ITonyuennyto BenmnuuHy 1., CPAaBHUBAIOT C TAONMYHBIM 3HAYCHHUEM 1,45,
kpurepus Cteronenta (cM. [Ipunoxenue 1) ¢ N — 2 crenensamu cBoboasl. Eciu t,,.,
> tua61, TO TMPAKTUUECKH HEBEPOSITHO, YTO HANJCHHOE 3HAYEHUE OOYCIIOBIIEHO
TOJIBKO CIIy4ailHbIMH COBHaJACHHUSAMU BeIMYUH X U Y B BBIOOPKE U3 I€HEpalbHOU
COBOKYITHOCTH, T.€. CYIIECTBYET 3aBUCUMOCTh Mexay X u Y. U HaoGopor, eciu

tracy < Lyasr, TO BemunHBI X U Y HE3aBUCHMBIL.

KoHTpoJibHBIE BONIPOCHI.

1. B uem nenp KOppessimOHHOTO aHanum3a?

2. YUto Takoe kKodhGUIIHEHT KOPPETSIIIu?

3. Jlig yero ucnoisb3yercs t-cratuctuka CTeroaeHTa?

IHopsinok BbINOJIHEHNS] 3aJaHUS.

1. Ilepen BBIMOTHEHUEM 3aJIJaHUSI U3YYUTh TEOPETUUECKYIO YACTh.

2. Coxpanuts HOBYIO KHUTY MS Word.,

3. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.

B kaure MS Word, Ha kak/plii BOIPOC HEOOXOAMMO MPUBECTH TPH BapHaAHTA
OTBETAa:

— HepBbIﬁ HCTOYHHK: TCOPCTUUCCKAA HaCTh,




— BTOpOM M TpeTwil MCTOUYHUKH: Internet (c 00s3aTeNbHBIM TPUBEICHUEM
TUIIEPCCHIIOK).

4. Coxpanuth HOBYI0 KHUTY MS Excel.

5. Onpenenuth KO3PGUIUESHT KOPPETSAIUN MEXITY Ce0ECTOMMOCTBIO TOOBIYN
1 T HedTH MO Tpymnne MECTOPOXKICHUM W TITyOMHAMH 3aJieTaHus MPOAYKTHUBHBIX
TOPU30HTOB, MPHU CIACAYIOMIUX UCXOTHBIX JaHHBIX (CIENaTh BHIBObI).

B kaure MS Excel:

— B IIEPBO BKJIAJIKE: BBIIIOJIHUTH MPUMEP BBITIOJHEHUS 3a/1aHMUS;

— BO BTOpOfI BKJIQJIKC: BBIIIOJIHUTDL 3aJaHUC CBOCTO BapHaHTaA.

IIpuMep BbINOJTHEHNUS 3aJaHHUS.

Omnpenenuth KO3GUIUEHT KOPPENALNUN MEXY MPOU3BOJAUTEIBHOCTD TPy
OypoBoOil Opuragpl M CpEeIHUM CTaxeM paboThl pabounx B Opuraae, npu

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

Tabmuma 2 — MlcxoaHble JaHHBIE

Ton IIpou3BoaAMTEBHOCTH TPYAQ Cpeanuii cTa:xx padoTbl pado4ux B
OypoBoii Opuraabi, M/Opuraay B roj Opuraje, roabl
2010 10 650 2,5
2011 11 200 3,5
2012 12 050 4,0
2013 13 500 50
2014 14 900 5,9
2015 13 100 50
2016 14 200 5,5
2017 16 300 6,5
2018 17 500 7,5
2019 18 200 8,0

XOJI BBITTIOJIHEHUS

1. OtkpriBaeM HOBYIO KHUTY MS Excel u co3gaem tabnuiry (cMm. pucyHok 1).




A -] ( 0 E

Hposiso Iy eanlocTh 1pyIs Cpeannfl crax
loa Gyposoft Opurayes, sw/bpnraay 8 |padoru pabounx s
roa Opuraze, roxm
2 2010 10 650 2,3
3 2011 11200 3.5
4 2012 12 050 4
2013 13 500 5
f 2014 14 900 S,5
2015 13 100 5
2016 14 200 5.8
2017 16 300 6.5
10 2018 17 500 7.3
11 2019 18 200 8
12
11 Koadpmument xoppesnunn
14 tcratmernka Cremaenta

15 Koadppmunenrnt Ypanueuns perpecoun a b

16 I [
11 Ypannenne perpecenn l

18

Pucynok 1 — McxonHble NaHHBIC NJI MCCIICIOBAHUS CBSI3EH MEXIY ABYMS

MNCPCMCHHBIMHA

2. PaccuutpiBaem B sueiike C13 k03(pGUIHUEHT KOPPENSIHUH, HCIOIb3Ys
dbynkuuro KOPPEJI u3 kateropun Cratuctuyeckue.

Cuntakcuc ¢pynkiun: KOPPEJI (<maccuB 1>;<maccus 2>),

rie <MaccHB 1> — CChUIKA Ha IUMANa30H s4Yeek nepBoi BEIOOPKH (X);

<MaccHB 2> — CChIJIKa Ha JMAIA30H siueeK BTOpoi BEIOOPKH (Y).

B paccmarpuBaemom  mpumepe  dopmyina  OyneT  UMETh  BHII
=KOPPEJI(B2:B11;C2:C11) — cM. pucyHok 2.
CYMM . *x 5 =KoPrem )
a A0}, macown?) | D [
HponinoanTeanHoCTL TPY AR Cpennnit cra
Toa Gyponofl Spuraan, wopuraay u |pabors padounx »
_roa | Gpnraae, roam

] 2010 10 650 2,3
) 2011 11 200 3,5
a 2012 12050 &
- 2013 13 500 ]
6 2014 14 900 55
7 2015 13 100 5

2016 14 200 3.5
9 2017 16 300 6.5
10 2018 17 500 7.5
11 2019 18 200 | 8 |
12
13 | Kordpmument soppeasumnn [“KOPPEJI(B2:B11:C2:C11)
14 termrmernkn Craoaensa
15 Koopdnuuentnt YPRpuenus perpecenn a b
16 l |
17 Ypasrenne perpeccan |

18

Pucynok 2 — Beruucnenue ko3¢ duiiieHTa Koppesiuu



3. IlonydeHHsie pe3yNbTaThl MO3BOJIAIOT CHAENaTh BBIBOJ O TECHOTE CBS3H
MEXIy NPOU3BOIUTEIHLHOCTHIO TpyJla OypoBOW OpHUTambl U CPEAHHM CTaXEM
paboThl pabounx B Opurae.

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

4. OueHuM 3HaYUMOCTh Kod(dduimenra koppemsaiuu. C 3TOH  IMENbIO
paccMoTpuM aBe runoresbl. OcHoBHYIO Ho! Iy = 0 m anerepHatuBHyro Hy: Iy # 0.
st npoBepku runotessl Hy paccunraem B stueiike C14 ko3pduumeHT koppensiuuu
o gopmyie (2). B paccMarpuBaeMoM mpuMepe YUCIO CTEIEHEeH CBOOOIBI v = N —
2 =10 -2 =8 u hopmyna OyaeT CIeTyrOIICH:

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

[Tocne BBogma opmynel nmoaydaem B siueiike C13 t-cratuctuky CThrOfEHTA

(tyece) paBHYIO 18,56 (cM. pucyHOK 3).

14 f CIN*HOPENMI0-2I/HOPEHBT(CII*C1)

(

Hpomimoanreasmocty 1pyan Cpeannht cram
Toa Gyponol Gparwane, m/Gpnraay n |(paboris pabounx n
ron |_Bpurage, roaw

=010 10 650 a3

2011 11 200 3.8
| =012 12 050 I i

Q013 15 00 | 5

2014 14 900 [ A

2019 13 100 | 5

2016 14 200 | 55

2017 16 300 | 6.4
1 2018 17 S00 | 7.8
1 2019 18 200 | )
12
10 Koodpdmumens xoppeasiunn [ 0,”
14 [Cernmmermmn Cramaenta { 18,56
15 Koo guumen o Ypanuenns porpeccun 0 b
1/ Ypanuenne perpeceun [
O LonepuTeaRas BepoRtHoct (o) ¢ __0,0]
0 Mucao crononelt enoboaw (o) ‘ 8

Tabamunoe sasenne tcrammermm 3388

Pucynok 3 — Beruncnenue t-craructuku CterogenTa (tc.)

5. CpaBHMM TOJIYYEHHOE 3HAYE€HHE C KPUTHYECKUM 3HAYCHUEM L, 46,

pactpenenenus CteroaeHTa (mpu v = 8§ u goBeputenabHoi BepositHoctd o = 0,01,



tywmacn = 3,355). 1, 4 mas, MOKHO HAWTH KOO0 B CIICMATIBLHON TaOIUIE (TPHIIOKCHHE
1), 1mb0 BOCMOJB30BABIIMCH BCTPOCHHOW  CTAaTHCTHUECKOW  (PyHKIMEH
CTBOAPACIIOBP(BeposiTHOCTB;cTeTIeHH _cBOOObI). B paccmarpuBaeMom
npumepe 310 Oyaet popmyna: =CTbIOIPACIIOBP(D19;D20).

6. Takum o00pa3oM, MOXHO CJeJlaTh BBIBOJ O HAJUYUH CBSI3U MEXIY
UCCIIELYyEeMBbIMU BEIMYMHAMHU — TaK KaK tucy > 1, o maa (18,56 > 3,355), To Mexnmy
MEPEMEHHBIMH  CYIIECTBYET 3aBUCUMOCTh W  HAWACHHBIA  KOIPPUIIUEHT

KOppCJIIuKU 3HAYHUM.

Ta6nuna 3 — Mcxoaublie JaHHBIC 1J1s BBIMOJIHEHUS 3a]JaHUsI 10 BapHaHTaM

CebecTonmocTb 100b14u 1 T HeTH r
JIyOMHA 3aJ/IeraHus
Homep (110 OTHOLIEHHUIO K ce0eCTOMMOCTH
NPOAYKTHBHOTO
MECTOPOXKIeHUS 1o MecTopoxkaeHuIo Nel, 1oamn CODH3OHTA. KM
e/ITUHHUIIbI) P ’
Bapuanr 1
1 1,00 2,4
2 1,10 2,8
3 1,07 2,7
4 1,02 2,5
5 1,09 2,8
6 1,06 2,6
7 1,07 2,7
8 1,04 2,5
9 1,09 2,8
10 1,10 2,9
Bapuant 2
1 1,01 2,5
2 1,11 2,91
3 1,08 2,81
4 1,03 2,6
5 1,1 2,91
6 1,07 2,7
7 1,08 2,81
8 1,05 2,6
9 1,1 2,91
10 1,11 3,02
Bapuant 3
1 1,02 2,52
2 1,12 2,94
3 1,09 2,84




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




3 1,13 2,94
4 1,08 2,73
9) 1,16 3,05
6 1,12 2,83
7 1,13 2,94
8 1,1 2,73
9 1,16 3,05
10 1,17 3,16
Bapuant 8
1 1,07 2,64
2 1,18 3,08
3 1,14 2,97
4 1,09 2,15
9) 1,17 3,08
6 1,13 2,86
7 1,14 2,97
8 1,11 2,75
9 1,17 3,08
10 1,18 3,19
BapuanT 9
1 1,08 2,66
2 1,19 3,11
3 1,16 3
4 1,1 2,78
3) 1,18 3,11
6 1,14 2,89
7 1,16 3
8 1,12 2,18
9 1,18 3,11
10 1,19 3,22
Bapuant 10
1 1,09 2,69
2 1,2 3,14
3 1,17 3,02
4 1,11 2,8
3 1,19 3,14
6 1,16 2,91
7 1,17 3,02
8 1,13 2,8
9 1,19 3,14
10 1,2 3,25
Bapuant 11
1 1,08 2,59




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




HeoOxoaumo Beruuciauth K03pduiment xkoppenauuu. Bee aeiictBus (B Tom
yucie GopMaTUpOBaHUE TAOIHIIB) HEOOXOIUMO BBITTOHSITH, OMMUPASCh HA TIPUMEP

BBIITOJIHCHUS 3a1aHUA.



Jlabopatopnass padora Ne2. (OOpabdoTka M OlEHKa pe3yJbTAaTOB

PETrPECCHOHHOI0 aHAJIHM3a UCCICA0BATC/IbCKUX JAHHDbIX.

Lenv pabomul.
Hayuuthcsi wucnonp3oBaTh Bo3MokHOCTH MS  Excel s mpoenenwms

PETrPpCCCHOHHOI0 aHaJIn3a NCCIICAOBATCIIbCKUX TAHHbIX.

Kpamroe uznoorcenue ocnoenvix meopemuyeckux u Memoouyeckux acnekmos
pabombi.

PerpeccuoHHblii aHAINU3.

[{ens perpecCuoOHHOTO aHaJIu3a — ONMPEACIUTh KOJIMYECTBEHHBIE CBA3U MEKIY
3aBUCUMBIMH CIIY9alHBIMH BelnduHaMd. OpHa W3 ATHUX BEIWYUH TI0JIaracTcs
3aBUCUMOM UM Ha3bIBAE€TCS OTKJIMKOM, JPYTHM€ — HE3aBUCHMbIC, Ha3bIBAIOTCS
daktopamu. i1 yCTaHOBJIEHHMS CTENEHU 3aBHUCHUMOCTU MEXKIY OTKIUKOM H
(dbakTOpaMu UCIOJIB3YIOTCS BBIYUCISIEMBIC BEIMIYMHBI KOBApHAITUU U KO PUITEHT
Koppessinuu. Eciu koadpuiimeHT koppesiiuu mo abCoa0THON BEIUYUHE OJIM30K
K €IUHHIIe, TO JJIS TIOCTPOCHHUS 3aBHUCHMOCTH HCIOJIB3YETCS JTUHEHHAsT MOJEINb.
Jnst apyrux ciydaeB UCIHOJIB3YIOTCSL 0oJiee CIIOKHBIE HEJIMHEWHbIE MOJCNU
(HampuMep, TOJIMHOMHUAJIBHBIE M AKCIIOHEHIIMaIbHbIe). B gaHHOl paboTe u3ydunm
JIMHENHYIO MOJEb.

YpaBHEHUE TUHEWNHON PErPECCUUA UMEET BU/L:

Y =a Xy +aXy + ...+ Xy, (1)
rae ai, dp .., Qg — TapaMeTpbl, MOJJIeKAIINe ONPEACICHUI0 METOI0M
HauMeHbIuX kBagpaToB (MHK).

OOBIYHO HAXOJAT MEPBHIC JIBAa TTapaMeTpa, KOTOPhIC MPUHATO 0003HAYATh a U

b. B atom ciyuae ypaBHeHHE JTMHEHHON perpeccun umeeT Bua Y =a* X + b,

Koaddunments! @ u b Beraucistores ciaeayrommmM oopazom (hopmyiisr 2-3):
TR, v -T % S

nIf (T, %) (2)

a=

S N I 3)



rze | — HoMep U3MEepeHus,

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

N — 4KCTI0 U3MEPEHUH MPU MOACIIUPOBAHUU CUCTEMBI.

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

— WCIIOJB30BaTh BCTPOSCHHYIO (PYHKIIHIO JIMHENH;

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

— uHCcTpyMeHT Perpeccus u3 [lakera ananusa;

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

— ucnonb3oBath BcTpoeHHble pyHkunn HAKJIOH (Beruucaser kosdduiment

a) u OTPE3OK (Bbrumcisier koadpdumueHt b).

KoHTposibHBIE BONIPOCHI.

1. B ueM 1ienb perpecCMOHHOTO aHanu3a?

2. OnummTe ypaBHEHNE JIMHEUHOW PErpeCCUM.

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

KopoTtko onumute 311 CriocoOsbI.

Iopsinok BbINOJIHEHHUSA 3aJaHUS.

1. Ilepen BBIMOTHEHUEM 3aJaHUSI U3YUUTh TEOPETUUECKYIO YACTh.

2. Coxpanuts HOBYIO KHUTY MS Word.,

3. OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI.

B kaure MS Word, Ha Kakplii BOITPOC HEOOX0IMMO MPUBECTH TPU BapraHTa
OTBeETA:

— IIEPBBIM UCTOYHUK: TEOPETUUECKAs YaCTh;

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

4. Coxpanuth HOBYI0 KHUTY MS Excel.



5. PaccmoTtpeTs mepBbIe Ba M3 TEPEUUCICHHBIX CIOCOOOB HAXOXKICHUS
MOJIEJIA Perpeccuu (CuenaTh BEIBOADI).

B xnure MS Excel:

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

— BO BTOPOH BKJIQJKE: BBHIIIOJIHUTH 3aJJaHUE CBOETO BapHaHTa.

IIpuMep BbINOJTHEHHSA 3a0AHHUS.

PaccMoTpuM Ha mnpuMepe MepBble JBa M3 IEPEUYUCICHHBIX CIOCOOOB

HaXOXIACHWA MOJACIIN PCTPCCCHH.

Tabmuua 1 — McxoaHble JaHHBIE

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

1-it cnoco6. @ynkyus THHEHH.

B mepBom cmocobe i monydeHus Ko3(hGUIMEHTOB, @ W D JUHEHHOTro
YPaBHEHUS PETPECCUU Y =a* X + b, onuceiBaroriero 3aBUCUMOCTb MEKTY
UCCIIEMYyEMbIMU  TIOKA3aTeNISIMH, BOCTIOJIB3YEeMCS CTaTHUCTHUECKOW (yHKIIMEH
JIMHEWH. J{ns storo Beymenute ase sueiiku D16:E16 1M BBINOIHUTE BCTaBKY

dynxrmu JJMHEWH ¢ apryMeHTaMu COTIacHO PUCYHKY 1.
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VasecTiaie INOUENNA Y MHOMECTBO Imauemi Y, AR KOTOPLX YXE MISECTHO COOTHOWENNE Y = Mx + b

Inaderme: 0001

0K Orwera

Pucynok 1 — Aprymentsi dysxkuun JJUHENH

3nech «H3z6ecmuvle 3HaueHuss yy — TUaANa3oH 3HauYeHUU «Cpeonuil cmaosic
pabomsl pabouux 6 bpucadey, «Hzeecmuvie 3HaueHus Xx» — AUANA30H 3HAYCHUI
«IIpoussooumenvrocms mpyoa 6Oypogoll Opucadvly. Haxmure KOMOMHAIMIO
knaButn SHIFT+CTRL+ENTER.

[Tomywaem crnenmyromue 3HaueHUs Kodddumuento perpeccun — a = 0,001
(staeiixa D16), b = -4,044 (sueiika E16). B siuetiky C17 BBenem

ypaBuenue Y = 0,001 * X - 4,044, 4toOBl MPOIEMOHCTPUPOBATH YPABHEHHE

perpeccuu:
15 Koyppunuenrol ypaBHeHHSI PerPeccHH a b
16 | 0,007, -4,0441
17 Ypasuenue perpeccuu |Y=0,0007"X—4.0441

Pucynok 2 — YpaBHeHuE perpeccun

2-1t cnocob (cpaguueckuir). Ilocmpoenue runuu mpenoa.

1. Jlnsg mosrydeHHsl ypaBHEHUSI PErPECCHH NOCTPOUM KOPPEISILIMOHHOE MOJIE
nepemeHHbIX X (IIpomsBoaurensHocTh Tpyaa OypoBoit Opuranel) u Y (CpenHuit
CTaXX pabOTHI pabounx B OpUraje).

2. Beigenum guamnason syeek B2:Cl1, 3amyctum macrtep auarpaMm M
BbIOepeM Tun nauarpammbel — Toueunas (B Excel 2007 BbibepeM Ha maHenu

UHCTPYMEHTOB «BcTraBka» kHONKY «Toueunasi» u BbiOepeMm noatun «TodeuHas c



MapKepaMuy», MOCcie 3TOro auarpamma OyJeT co3jaHa M MOMEIIeHa Ha TeKyIIUn
JIUCT, TIOCJIE Yero € MOXKHO OyneT 100(hOpMHTH). 3a1aeM JJIsl TUarpaMMbl UMsT —
«KoppensaunonHoe mnosie», HazBaHue ocu X — «l[IpouM3BOAUTENBHOCTH Tpyda
OypoBoii Opuraabl, M/Opuraay B roq», ocu Y — «CpemHHid cTaxx paboThl pabouux B
Opurazne, roas» (B Excel 2007 manHble IEWCTBHS BBIMOJHSIOTCS Ha BKIIAJIKE
«Maket» mocie BbIACIECHUS AuarpamMbl — KomaHael «Ha3Banue auarpammel» u
«Ha3Banus ocei»). Ha mnocnennem 1miare MacTepa YyKa3blBaéM  MECTO
pacIoNI0KEHUS — TEKYIIUHN JTUCT.

3. Jlo6aBuM NTUHHUIO TpeHAAa Ha ToYeuHbI rpadux (pucyHok 3). [ms storo
HEOOXOAMMO  BBIACIUTH  JWAarpaMMy H  BBIIOJHUTH  KOMAaHAY  MEHIO
«/Inarpamma/Jlo6aBute nunuio TpeHga» (B Excel 2007 na Bkiagke «Maker»
BbIOEpUTE KOMaHIy «AHanmu3» u panee «JIlunuga Ttpenpga» u «JIuHeliHoe
npUOIMIKEHUEY), JTUOO BBIIOJHUTh JAaHHYI0 KOMaHAY M3 KOHTEKCTHOTO MEHIO
«/lo0aBUTh JMHMIO TpEHZA...», LIEIKHYB MO 000 TOouke rpaduka MpaBoil
KHONKOW MblK. JIuHUS TpeHaa — rpaduueckoe NpeacTaBiICHUE HaIpaBICHUS
WU3MEHEHHUS psiia TaHHBIX.

4. BpiOupaem TN TpeHAa «JIMHEHHBIID, KOTOPBIM HCHIONB3YETCS s
annpOKCUMAalUy JTaHHBIX 10 METOJY HAaWMEHBIIHMX KBAJIPaTOB B COOTBETCTBUU C
ypaBHeHueM: Y =a * X + b, rae a — yroa HakioHa (B paauanax) u b — koopauHata

nepeceucHus ocu aderucce (ocu Y).

iX B

y=0,0007x-4,044]1 ¢
R2=0,9773 @

&

aw paboTtol pabous

D

CpeaHui cT

( 5000 10 000 15 000 20 000

MpoussoauTtenoHocTb Tpyaa dyposoi Bpuraawm, m/bpuragy 8 ron

Pucynoxk 3 — JluarpamMmma ¢ TMHHEN U YpaBHEHUEM TPEH/IA



5. Ha Bknanke [lapamerpsl ycranaBnuBaeM ¢iaxku «llokazaTe ypaBHeHHE
Ha pauarpamme» u «llomMectuTs Ha [OuWarpaMMy BEIMYMHY JIOCTOBEPHOCTH
armpokcumanmn R%». lenkaem mo kuomke OK. Jlanee MOKHO 0T(OPMATHPOBATH
3TH YPaBHEHHSI, BBIJEINB UX U B KOHTEKCTHOM MEHIO BbIOpaB «PopmaT moanucu
mmHAK TpeHma». R? — 910 uncno ot 0 1o 1, KOTOpoe OTpakaeT GIM30CTh JIMHHM
TpeHAa K QakThuyeckuM JaHHbIM. JIluHUsA TpeHna Hambojiee COOTBETCTBYET
JEHCTBUTENLHOCTH, KOTIa 3HaYeHHEe OJIN3KO K 1.

6. CpaBHMBaeM ypaBHEHUE PETPECCUH, MOTYyUYEHHOE TpadUuecKUM METOJIOM,
C YpaBHEHUEM, PACCUYUTAHHBIM C TTIOMOIIBI0 (DYHKITHH JIMHEWH. Kax BUauM, 3TH

YpPaBHCHUA OANHAKOBBIC.

Tabnuna 2 — cxoaublie JaHHBIC 171 BBIMOJIHEHUSI 3aJJaHUsI 10 BapraHTaM

CebecTonmocTb 1006144 1 T HedTH
Homep (110 OTHOIIEHHIO K ce(ecTONMOCTH Laydnna saneranas
MEeCTOPOKACHUS 1o MecTopo:xaeHuro Nel, 1osu HPOAYKTHBHOTO
TOPH30HTA, KM
eIMHHULbI)
Bapwuanr 1
1 1,00 24
2 1,10 2.8
3 1,07 27
4 1,02 25
S 1,09 28
6 1,06 26
/ 1,07 27
8 1,04 25
9 1,09 28
10 1,10 2.9
Bapuant 2
1 1,01 25
2 1,11 2,91
3 1,08 2,81
4 1,03 26
> 11 2,01
6 1,07 27
i 1,08 2,81
8 1,05 26
J 11 2,01
10 1,11 3,02




Bapuanr 3

1 1,02 2,52
2 1,12 2,94
3 1,09 2,84
4 1,04 2,63
5 1,11 2,94
6 1,08 2,13
7 1,09 2,84
8 1,06 2,63
9 1,11 2,94
10 1,12 3,05
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
3) 1,14 3,02
6 1,11 2,81
7 1,12 2,92
8 1,09 2,1
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 1,08 2,66
2 1,19 3,11
3 1,16 3
4 1,1 2,18
5 1,18 3,11
6 1,14 2,89
7 1,16 3
8 1,12 2,18
9 1,18 3,11
10 1,19 3,22
BapwuanT 10
1 1,09 2,69
2 1,2 3,14
3 1,17 3,02
4 1,11 2,8
3) 1,19 3,14
6 1,16 2,91
7 1,17 3,02
8 1,13 2,8




9 1,19 3,14
10 1,2 3,25
Bapuanr 11
1 1,09 2,69
2 1,22 3,14
3 1,17 3,02
4 1,11 2,8
5 1,19 3,14
6 1,16 2,90
7 1,17 3,02
8 1,13 2,8
9 1,19 3,14
10 1,2 3,25
Bapuant 12
1 1,11 2,69
2 1,2 3,14
3 1,17 3,02
4 1,11 2,8
3) 1,19 3,14
6 1,16 2,91
7 1,17 3,02
8 1,13 2,8
9 1,19 3,14
10 1,21 3,25
Bapwuant 13
1 1,09 2,69
2 1,2 3,14
3 1,17 3,02
4 1,11 2,8
5 1,19 3,14
6 1,17 2,91
7 1,17 3,02
8 1,13 2,8
9 1,19 3,14
10 1,2 3,25
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
Bapuanrt 15
1 1,09 2,69
2 1,21 3,14
3 1,17 3,02
4 1,11 2,8
5 1,19 3,15
6 1,16 2,91
7 1,18 3,02
8 1,14 2,8
9 1,19 3,14
10 1,2 3,25

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

Ta0JIUIl) HEOOXOMMO BHITIOHATh, OITUPAsCh Ha o0pasell.




JlabopaTtopnass paGora Ne3. MHcnmoan3oBanue Haactpoiikun «Ilouck

pelICcHUus> AJIHA PCeIICHUA 3a1a9 OIITUMU3AIIUU B He(l)TeI‘iBOBOM aeJae.

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

OIITUMH3AaII1H B HG(l)TGFaSOBOM JCIIC.

Kpamroe uznoorcenue ocnoenvix meopemuyeckux u Memoou4yeckux adcnekmos
pabombi.

OnTtumuzanus 3HaueHuid Tadbnuuel Excel, ynoBineTBopsronux onpeaenéHHbIM
KPUTEPHUSIM, MOXET OBbITh CIOXKHBIM mporieccoM. CpeacTBOM aHalv3a JaHHBIX
Excel sBasercst naactpoiika Solver (ITouck pemenust). C €€ mOMOIIbIO MOKHO
OTIPEJICNINTh, MPU KAKUX 3HAUYCHHSIX YKa3aHHBIX BIMSIONUX s4YeeKk (opmyna B
[EJICBOM siueiike MPUHMMAET HYXHOE 3HaueHHe (MUHMMAJIbHOE, MaKCUMAaJIbHOE
WIM paBHOE KaKOW-mmOOo BenuuuHe). [[ns mpouenypbl MOMCKA PELIEHUS MOYKHO
3a/laTh OTPAHUYCHUS, IPUUYEM HE 0053aTeIBbHO, YTOOBI MPU ATOM HCIIOJIB30BAIINUCH
T€ K€ BIMAOIME s4Yerku. [i1a pacyéra 3aJaHHOTO 3HAYEHUS NPUMEHSIIOTCS
pa3JINuHbIE MATEMAaTUYECKHE METO/IbI ITIOMCKA.

Bbl MOXeTe€ yCTaHOBUTH PEXKHM, B KOTOPOM TOJYYEHHBIE 3HAYCHHS
MEPEMEHHBIX aBTOMATUYECKU 3aHOCATCS B Tabnuiyy. Kpome Toro, pesyiabTarhbl
paboThI MPOTpaMMbl MOTYT OBITH O(POPMIIEHBI B BUIE OTYETA.

Hancrpoiika «llouck pemeHusi» UCHONB3YETCS TMPU  PEIICHUW  3a7ad
ONTUMM3AIMU, a TaKXke Uil PEHICHUS YPAaBHCHUH U CHUCTEM YpaBHECHUM.
Hanctpoiika gocrymHa Bo Bcex Bepcusix Excel. OOparute BHUMaHME, YTO
CKPUHIIOTHI MOTYT HECOOTBETCTBOBAThH Bailel Bepcun. HecMoTps Ha TO, 4TO
HEKOTOpbIe (PYHKIIMU MOTYT MEHATHh CBOE MECTOIOJIOKEHHE B 3aBUCUMOCTH OT
BEPCUU HAACTPONKH, QYHKIIMOHA OCTAETCS MPAKTUUECKH HEM3MEHHBIM.

[Iponienypa moucka pelIeHHs MO3BOJSET HAWTH ONTUMAIIBHOE 3HAYCHUE
dbopmysbl, coaepiKamieiicss B suYelike, KOTOpas Ha3bIBaeTCsi IeJeBOM. OTa

nporeaypa paboTaeT ¢ TPYyNIoM s4Yeek, MpsSIMO WM KOCBEHHO CBS3aHHBIX C



dbopmyioil B neneBoit siuerike. YToObl MOMYyYUTh MO (POpMyJie, COAEpIKAILEHCS B
LEJIEBOM SYEHKE, 3aJaHHBIM pE3yJbTaT, MNPOLEAypa H3MEHSET 3HA4YEHHs BO
BIUSIOMUX sueiikax. YToObl Cy3UTh MHOXECTBO 3HAYEHUM, HCIOJb3YyEeMbIX B
MOJICNIA, TMPUMEHSIOTCS OTPAHWYEHUSA. ODTH OTpaHUYCHHS MOTYT CCHUIAThCS Ha
JPYTUE BIUSIONIUE TYCHKU.

[Ipouenypy mnoucka pemeHus MOKHO HCIOJIb30BaTh JIs ONpeaeiIeHUs
3HAQYEHHUS BIUSIOUICH SYECHUKH, KOTOPOE COOTBETCTBYET IKCTPEMYMY 3aBUCHMOU
SYEUKH, HAIIPUMEP, MOKHO U3MEHUTh 00BEM IIAHUPYEMOT0 OIOJKETa U YBUJIETD,
KaK 3TO MOBJHIET Ha IPOEKTUPYEMYIO CYMMY PacXOJI0B.

Pasmep 3amgaun, KOTOPYIO MOMKHO PEIINTh C TMOMOINBIO 0a30BOM BepCHH
POrpaMMbl, OTPAHUYMBACTCS TAKUMHU MPEETbHBIMU MOKA3aTEISIMU:

— KOJIMYECTBO Hem3BeCcTHRIX (decision variable) — 200;

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

— KOJIMYECTBO MpeebHBIX yClIoBUM (simple constraint) Ha HEU3BECTHBIE —
400.

Hanctpoiika moctaBmisiercs BMecte ¢ Excel, HO 0 yMOT49aHUIO OTKIIIOYEHA.

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

B oxHe ycTaHaBiMBaeMm rajo4yky HampoTUB Toiis, kMéM [lowck perneHwus

(pucyHoK 2).



[lapameTpni Excel

[ O6wue ]
Dopmynsl
Mpasonucatue Napamerpbi KOro poeiica
CoxpaHeHue 0Ka3bIBaTE MMHU-NAHENE UHCTPYMEHTOE NPU BEAENEHIN (1)
5 BKAIOYUTE AUHAMUYECKUEE NpocMoTp (i)
SBIK
Bceraa ucnonssosats ClearType
AonoaHuTensHo

LigeToBan xema: Cepebpucras ¥
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Hacrpoiika neHTsl

MaHenb BriCTPOro 40CTyna TPV CO3AAHUM HOBBIX KHUT
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Wpuot: lu.lpmm' TeKkcTa v ]

Pazmep: 11 v

Yuecno nncros: LS 2

UeHTp ynpaseneHus 6e30NacHOCTEIO0

Jfuunaa HacTpoika Microsoft Office

Wma nonbsosatens: |vserkova ‘

[ OK ] [ OTmeHa ]

Pucynox 1 — [Napametpsr Excel

Hagctpoiku

THBIE HAACTPOHKK

VIHCTPYMEHTBI ANA €BPO
[ ]Naket aHanuza

[ INaker aHanusa - YBA
ZI MOMCK pelweHna

OTMEHE
Ofzop...

ABTOMATH3AUMA. ..

=

TreePlan 1.86 Decision Tree

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

Pucynok 2 — Hanctporiku

UT0OBI OTKPBITH OKHO MOMCKA PEIICHUs, Ha/10 BOWTH B MEHIO J[aHHbIE, TyHKT

[Touck pemenus (pucyHok 3).
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Pucynok 3 —Jlenta okna Excel



Otkpoetcs okHo [Touck pemenus (pucyHok 4).

r - N
MapameTpsl Noucka pelweHns &I
ONTUMUZNPOBATD LENeBYIO QYHKLNO: sAS ] 23
fo: @) Makcimym MuHamyn (0 SHadenus: 0
VI3MEHSS SHElky NEpEMEHHBIX:
3
|
B COOTBETCTEMM C OrPaHIHERMANA
A LOobasuTb
WsmeHnTb
Yaanuto
CbpoanTs
- 3arpysuTh/CoXpaHITD
[¥] CaenaTs nepemerHbie B3 OrpaHUHEHIit HEOTPULIATENEHBIMA
Boibepute P = onr =
HETOR pemietus OMCK PeLIeHA HENMHENHBIX 33034 METOAOM MapaMeTpsl
MeToa pewerns
[NA rRaaKux HENMHENHLIX 33434 MCNONB3YITE NOMCK PEWEHIMA HEMMHEIHBIX 33834 MeToaoM O,
ANA MMHENHBIX 33834 - NOMCK PEWIEHUA NMHENHBIX 33734 CUMMNEKC-METOAO0M, & ANS HErNAAKNX
33034 - IBOMIOLIOHHBII MONCK PelieHNS.
Cnpaska [ Haitty pewerme l l 3aKpbITh
L

Pucynok 4 — [lapameTpbl NOMCKA pELICHUS

KoHTposbHbIE BONIPOCHI.

1. Uto moHnMaeTcs noj 3KCTPEMYMOM 3aBUCUMOM STYEHKU?

2. KakuMu mnpenenbHbIMU TMOKAa3aTeNIMU OTPAHUYMBAECTCSA pa3Mep 3a]auu,
KOTOPYIO MOHO PELINTH C MOMOIIBIO HAACTPOUKH «llouck pemenuns»?

3. OnummuTe NopsIIOK akTUBaUWU HaACTpolkH «Ilouck pemeHus».

IMopsa0K BbINOJHEHUS 3aJaHUS.

1. Ilepen BBIMOTHEHUEM 3aJJaHUS U3YUUTh TEOPETUYECKYIO YACTh.

2. Coxpanuth HOBYIO KHMTY MS Word.,

3. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.

B kaure MS Word, Ha kak/plii BOIPOC HEOOXOAMMO MPUBECTH TPH BapHaAHTA
OTBETA:

— NIEPBBIA UCTOYHHK: TEOPETUYECKASI YACTh;

— BTOpOW W TpeTuid uctouyHuku: Internet (¢ oOsi3aTeIBHBIM MPUBEICHUEM

TUIEPCCHUIOK).



4. Coxpanuts HOBYIO kHUry MS Excel.

5. BemmonHuTh 3amaHne ¢ Ucnosb30oBaHWEM Moaytia «llonck pemenus» s
peleHus 3a71a4 ONTUMHU3AIMK B He)TEera30BoM Jiesie (cenaTh BEIBOIBI).

B xaure MS Excel:

— B IIEPBOM BKJIAJIKE: BBITIOJIHUTH PUMED;

— BO BTOPOU BKJIAJIKE: BBITIOJIHUTH 3aIaHUE CBOETO BapUAHTA.
Pemnts 3a1a4y TMHEHHOTO MPOTPAMMUPOBAHUS, UCIIOIB3Ys MOIyJb «Ilonck
permenus» eKTpoHHbIX Tabymmi Excel. Bee neiicTBus HE0OXOAMMO BBITIONHSTS,

OMHPAsACh HA IPUMED.

IlpuMep BbLINOJHEHHMS 3aJaHUsl € MCHOJb30BaHHMeM MoavJasa «llouck

peleHMus» JJIsl PeIleHNs 3a1a4 ONTHMM3AINN B HehTeraszoBoMm Jielie.

MareMaTrdeckas MOAeIb 3aJa4Mu:
F(x,x,)=3x; +2x, - max
(4x, +2x, <80
2% +3%; £60
[0+, S15

520 %20

A\

TpeOyeTcst HalTH X1, Xo.
Jlanee 3anumeM nociaeq0BaTeNbHOCTD NIEUCTBUN NPU UCIOJIB30BAHUU MOIYJIS
«ITouck pemieHus».

1. BBeném ncxoaunle JaHHBIE.



Tadomuma 1 — Mcxonable naHHBIE

A B C D E | F
| 3aTparbl 3anachl Pacxon pecypcos
2 4 2 80
3 2 3 60
4 0 l 15
5 X Xo [TpuObLIb OT €AUHHULIBI IPOAYKLIHH
6 3 2
7 LleneBast pyHKUUSI
8 |

2. Box popmyi.

Jlnst pacuéra neneBoii pyHKIMM B siueiiky A8 BBonuM popmyiy:

=E6 - A6 +F6 - B6.

Janee BBOAUM (OPMYJIbI OTPAHUYCHHUS:

B sAueiiky E2

=A2 - A6 + B2 - B6;

B aueiiky E3

=A3 - A6 + B3 - B6;

B Auekiky F4

=A4 - A6 + B4 - B6.

3. Ucnonw3oBanue Mmoayns «llouck pemeHus».

Bxoaum B mento Cepsuc u BoiOupaem [louck pemenust B Bepcuu 2003, a B
Bepcuu 2010 Bo¥itu B MeH1o JlanHbie u BeIOpaTh [louck penienus.

OtkpeiBaeTcst okHO [louck pemienus, ero 3anoiaHseM (pPUCYHOK 5).

[leneBas siueiika — AS.

YcranaBauBaeM NOMCK MaKCUMAJIBHOTO 3HAYCHUS 11€JIEBOM STUCHKU.

3amaém usMmenseMble ssueiku — A6 : B6.



[Touck pe e Hua

YCT3HOBMTL UENEBYHD AHEHKY !

Paeroi; (%) waxcmancomy swaverto (O anavenno: 0

(lapaMeTphl

O MrManbHOMY 3HANEHIO

VI3MEHAA AYEHKH!

:“ﬁf’?@“ % [nNpeanonoee

OrpaHn4eHn;

$A$6:48%6 >=0 AoGaenTe

335

‘ o=

$E44 <= $C44 W3MEHHTL
Yaanmre

BoccTanoenTe

Cnpasxa

Pucynoxk 5 — [lounck pemenus

BBoaum cuctemy orpanndeHui, mENKHEM 1Mo KHOTIKE J{00aBHUTh:

OTKpoeTCsl OKHO OrpaHHyYeHUd. BBOIMM 110 ouepenn orpaHuyeHusl.

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




Hobasne Hne orpanmnse HHA m

COBINKE Ha AUenKy  OrpaHdueHme: i

482 B = v|lsced [
[ OK ] [ OTMEHA ] [ AoGaenTb ] [ Crnpaska ]
floBGansie Hue orpaHmuye HuA @
Ccbinka Ha gwer'my: OrpaHr-<eHne;

4E43 B (<= v|ldcs &
[ OK ] [ OTHEHS ] [ AcBasnte J [ Cnpaska ]
HloBasne HHe orpaHuye HHA @
SounaNammY: _ Orparuerve: }
4E44 <= w|[4c44 (3

[ OK ] [ OTHEHA ] [AOQaanTb ] [ Cnpasxa ]

ﬂo&aane HHE OFpaHMYye HMH

Cobinka Ha a4enky: OrpaHn4eHne:

sagegets  (m) >=  w|[o A

[ OK ] [ OTMeEHa ] [Aoﬁaemb ] [ Cnpaera ]

Pucynok 6 — Orpanuuenust

[[{énknyB o kHonke OK, BeIiiieM U3 OKHA OTPAaHUYEHHUM.

B oxue Ilouck pemenuss mEnkHyTh 1o KHomke Ilapamerpel. B okHe
[TapameTrpsl moctaBuM (haakoK HampoTWB Haanucu JlunelHas monens. B okHe
[Touck pemenus mMETKHYTh MO KHOMKe Beimonuutk. Ilomyuaem HeoOxomumoe

MaKCHUMAaJIbHOC 3HA4YCHUC HCHGBOﬁ CI)YHKI_II/II/I N U3MCHSICMBIX ITapaMCTPOB.



Ta6nuna 2 — Pe3ynbraThl pabOTHI.

A B C D E F
1 3aTparsl 3anacel Pacxox pecypcos
2 4 2 80 80
3 2 3 60 60
4 0 ] 15 10
5 X1 X2 [IpuOBLIE OT € TMHULBI IPOAYKLIHH
6 15 10 3 2
7 LleneBas GpyHKIHA
8 65

[Monyuaem: x; = 15, x, = 10, fa = 65.

Tabmuua 3 — McxoaHble JaHHBIE

Bapuanr 1

z= 6x, +4x, = max

x; 20; x, 20.

(16x, +4x, <784
1 8x+Tx, =352
15X, +9x; < 567

Bapuant 2

z= 6x, +2Xx, = max

(12x, +3x, < 684
10x, +5x, <690
13X, +6x, <558

X;:20; %5 20,

s

Bapuant 3




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

X, 20; x,20.

s

Bapuant 4

z = 35X, +2X, = max
(11x, +3x, <671
8x, +4x, <588
9%, +3x, 5423

X; =05 %5, 20

M

Bapuanr 5

z=3X, + 2x, — max
15x, +4x, <1095
11x, +9%, <865
9x, +10x, <1080

X; 205 %, 20,

Bapuant 6

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

X, 20; x, 20.

Bapuant 7




z=3x,+9x, = max
(6x,+3x, <714

5x, +10x, <910
3x, +12x, <948

Xe2 O X520,

A

BapuanT 8

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

X, 20; x,20

Bapuant 9

z=2X,+3x, > max
(3x, +5x, <453

dx, +8x, <616

3% +11x, <627

Xy 20; x;20.

A

Bapwuant 10

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

X, 20; x, 20,

Bapuanr 11




z= 6x,+4x, > max
(16x, +4x, <784
8x;+ T, 5552

19X, +9x; <567

X% 20; x,20.

s

Bapuant 12

z="Tx,+9x, — max
10x, +9x, <1870
Sx, +11x, <1455
4x, +15x, <1815

X, 20; x,20,

Bapwuanrt 13

z= 6x,+4x, > max
(16x, +4x, <784
8x;+ 7T, 5552

[5%, +9%; < 567

X 20; x,20.

s

Bapuant 14

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

3% +6x, <558

X;:20; x5 20,

s




Jlabopatopnass pabGora Ne4d. OOoCHOBaHHE IUIAaHA HWHTEHCH(PUKALMU

NPHPOCTA CKBAXKUHHOM 100b1YM HedTH.

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

OIITUMH3AaII1H B HG(l)TGFaSOBOM JCIIC.

Kpamroe uznoorwcenue ocnoenvix meopemuyeckux u Memoouyeckux acnekmos
pabompi.

OnTtumuzanus 3HaueHuid Tadbnuuel Excel, ynoBineTBopsronux onpeaenéHHbIM
KPUTEPHUSIM, MOXET OBbITh CIOXKHBIM mporieccoM. CpeacTBOM aHalv3a JaHHBIX
Excel sBasercst naactpoiika Solver (ITouck pemenust). C €€ mOMOIIbIO MOKHO
OTIPEJICNINTh, MPU KAKUX 3HAYCHMSIX YKA3aHHBIX BIMSIONMX sYeeKk (Qopmyna B
[EJICBOM siueiike MPUHMMAET HYXHOE 3HaueHHe (MUHMMAJIbHOE, MaKCUMAaJIbHOE
WIM paBHOE KaKOW-mmOOo BenuuuHe). [[ns mpouenypbl MOMCKA PELIEHUS MOYKHO
3a/laTh OTPAHUYCHUS, MPUUYEM HE 0053aTeBbHO, YTOOBI MPU ATOM HCIIOJIH30BAIUCH
T€ K€ BIMAIOIIME sS4Yerku. i1 pacu€ra 3aJaHHOrO 3HAYEHUS] MPUMEHSIOTCS
pa3JINuHbIE MATEMAaTUYECKHE METO/IbI ITIOMCKA.

Bbl MOXeTe€ yCTaHOBUTH PEXKHM, B KOTOPOM TOJYYEHHBIE 3HAYCHHS
MEPEMEHHBIX aBTOMATUYECKU 3aHOCATCS B Tabnuiyy. Kpome Toro, pesyiabTarhbl
paboThI MPOrpaMMbl MOTYT OBITH O(OPMIICHBI B BUE OTUYETA.

Hancrpoiika «llouck pemieHusi» UCHONB3YETCS TPU  PEIICHUM  3a1a4
ONTUMM3AIMU, a TaKXke Uil PEHICHUS YPAaBHCHUH U CHUCTEM YpaBHECHUM.
Hanctpoiika gocrymHa Bo Bcex Bepcusix Excel. OOparute BHUMaHME, YTO
CKPUHIIOTHI MOTYT HECOOTBETCTBOBATH Ballel Bepcun. HecMoTps Ha TO, 4TO
HEKOTOpbIe (PYHKIIMM MOTYT MEHSATHh CBOE MECTOIOJIOKEHHWE B 3aBUCUMOCTH OT
BEPCUU HAACTPONKH, QYHKIIMOHA OCTAETCS MPAKTUUECKH HEM3MEHHBIM.

[Iponienypa moucka pelIeHHs MO3BOJSET HAWTH ONTUMAIIBHOE 3HAYCHUE
dbopmysbl, coaepiKamieiicss B s4YelKe, KOTOpas Ha3bIBaeTCsA IeJeBOM. ITa

npoieaypa paboTaeT ¢ TPyNIoM s4Yeek, MPsSMO WM KOCBEHHO CBS3aHHBIX C



dbopmyioil B neneBoit siuerike. YToObl MOMYyYUTh MO (POpMyJie, COAEpIKAILEHCS B
LEJIEBOM SYEHKE, 3aJaHHBIM pE3yJbTaT, MNPOLEAypa H3MEHSET 3HA4YEHHs BO
BIUSIOMUX syeiikax. UToObl Cy3UTh MHOXECTBO 3HAYEHUM, HUCIOJIB3YEMbIX B
MOJICNIA, TMPUMEHSIOTCS OTPAHWYEHUSA. ODTH OTpaHUYCHHS MOTYT CCHUIAThCS Ha
JPYTUE BIUSIONIUE TYCHKU.

[Ipouenypy mnoucka pemeHus MOKHO HCIOJIb30BaTh JIs ONpeaeiIeHUs
3HAQYEHHUS BIUSIONICH SYEHUKH, KOTOPOE COOTBETCTBYET IKCTPEMYMY 3aBHCUMOM
SYEUKH, HATPUMEP, MOKHO U3MEHUTHh O0BEM TUIAHUPYEMOTO OIOJIKETa U YBUACTD,
KaK 3TO MOBJHIET Ha IPOEKTUPYEMYIO CYMMY PacXOJI0B.

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

— KOJIM4YeCTBO Hen3BecTHRIX (decision variable) — 200;

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

— KOJIMYECTBO MpeebHBIX yClIoBUM (simple constraint) Ha HEU3BECTHBIE —
400.

Hancrtpoiika moctaBisiercst BMecte ¢ Excel, HO o yMOT9aHUIO OTKIIOYEHA.

UtoOBI BKIIOUHTH €€, nepeiaute no Bkiuaake Paitn/Ilapamerpe/Hanctporiku
(pucyHok 1), B TOSIBUBIIIEMCSI TUAJIOTOBOM OKHE BbiOepuTe HaacTpoiiku Excel.

B oxHe ycTaHaBiMBaeMm rajo4yky HampoTUB Toiis, kMéM [lowck perneHwus

(pucyHoK 2).



[lapameTpni Excel

Hacrpoiika neHTsl

[ O6wue ]
Dopmynsl
Mpasonucatue Napamerpbi KOro poeiica
CoxpaHeHue 0Ka3bIBaTE MMHU-NAHENE UHCTPYMEHTOE NPU BEAENEHIN (1)
5 BKAIOYUTE AUHAMUYECKUEE NpocMoTp (i)
SBIK
Bceraa ucnonssosats ClearType
AonoaHuTensHo

LeeTosan >xema:

Cepebpucras ¥

ETMllb BCNABIEAIO WX NOACKAZOK: | MokaskieaTb YNAYHWEHHBIE BCNABIEAOWWE NOACKAZKM

9|

MaHenb BriCTPOro 40CTyna TPV CO3AAHUM HOBBIX KHUT
HaasTponks WpndT: [u.lpmpr TeKcTa v ]
LieHTp ynpasneHus 6e30NacHoCTEI0 Pazmep: 11 ¥

PeXUM, MCNOAB3YEMbIi NO YMONYAHWIO ANS HOBEIX IMCTOE: \Oﬁuquuﬁ PEXUM v]

Yuecno nncros: LS 2

Jfuunaa HacTpoika Microsoft Office
Wma nonbsosatens: |vserkova ‘
[ OK ] [ OTmeHa ] :

Pucynoxk 1 — [Tapamerpsr Excel

0O630p...

ABTOMATH3AUMA. ..

Hagctpouuu !
A0CTYNHBIE HAACTPORKHN:

|| MHCTpyMeHTEI AN eBpo

[INaker aHanusa - YBA

TreePlan 1.86 Decision Tree

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

Pucynok 2 — Hanctpoliku

UT0OBI OTKPBITH OKHO MOKCKA PEIICHUs], HaJl0 BOWTH B MEHIO JlaHHBIE, TYHKT

[Touck pemenus (pucyHok 3).

= A0

m ———

beramen

PHINETAR TN i
W Azt - » N
’ | g
& 13 Ptepmats =
N e apgrue Oyserrmwugn Otsagerny
3 M3 seesty SOTTESE T ARSI e
LR LY T
Al v »
A B C D
| 1

Cepupim

N anrenime

Ot bat it

W Knweral < Microwon Excel

Dwwwe  Peutntvpatsine Bad Passasprias
Al A A ( ’ 3 } - w lCucemts gene ¢ @ Tpphespossts -
4 et = Y » tunov
g) Coptupsens | duany Textt e Xausdory \
L Danemwtsnd  crastuau gy O Aty e eew o B Dasueayteieit e
CApImtom s b Desnss Patena o aarirnser Coppenppe
F G H I b | K L M N o

Pucynok 3 — Jlenta okna Excel

Ly —

Dy Newts peuarrms

s

Q



Otkpoetcs okHo [Touck pemenus (pucyHok 4).

r - N
MapameTpsl Noucka pelweHns &I
ONTUMUZNPOBATD LENeBYIO QYHKLNO: sAS ] 23
fo: @) Makcimym MuHamyn (0 SHadenus: 0
VI3MEHSS SHElky NEpEMEHHBIX:
3
|
B COOTBETCTEMM C OrPaHIHERMANA
A LOobasuTb
WsmeHnTb
Yaanuto
CbpoanTs
- 3arpysuTh/CoXpaHITD
[¥] CaenaTs nepemerHbie B3 OrpaHUHEHIit HEOTPULIATENEHBIMA
Boibepute P = onr =
HETOR pemietus OMCK PeLIeHA HENMHENHBIX 33034 METOAOM MapaMeTpsl
MeToa pewerns
[NA rRaaKux HENMHENHLIX 33434 MCNONB3YITE NOMCK PEWEHIMA HEMMHEIHBIX 33834 MeToaoM O,
ANA MMHENHBIX 33834 - NOMCK PEWIEHUA NMHENHBIX 33734 CUMMNEKC-METOAO0M, & ANS HErNAAKNX
33034 - IBOMIOLIOHHBII MONCK PelieHNS.
Cnpaska [ Haitty pewerme l l 3aKpbITh
L

Pucynok 4 — [lapameTpbl NOMCKA pELICHUS

KoHTpoJsibHbIE BOIIPOCHI.

1. Uto moHnmaeTcs noj SJKCTpEMyMOM 3aBUCUMOM STUEHUKU?

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

3. OnummuTe NopsIIOK akTUBaUWU HaACTpolkH «Ilouck pemeHus».

IHopsinok BbINOJIHEHHS 3aJaHUS.

1. Ilepen BbIMOTHEHUEM 3aJJaHUSI U3YUUTh TEOPETUUECKYIO YaCTh.

2. CoxpanuTth HOBYIO KHUTY MS Word.

3. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.

B xaure MS Word, Ha kaxIpIii BOIIpOC HEOOXOIUMO MPUBECTH TPU BapHaHTa
OTBETA:

— MIePBBI UCTOYHUK: TEOPETUUECKAs YaCTh;

— BTOpPOW U TpeTuid ucTouHUKHU: Internet (¢ 00s13aTeTBLHBIM TPUBEICHHEM

TUIEPCCHUIOK).



4. Coxpanuts HOBYIO kHUry MS Excel.

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

B HI'IY npoBoasTcs pa3znuyHble BUABI MEPONPUITUN MO MHTECHCU(PUKAIIUU
no0bI4M, HanpuMmep, o0paboTku npu3zadoitHeix 30H ckBaxkuH (I13C): kuciaoTHBIE
(KO), rmunokucnotusie (I'KO), consno-kucnotaeie (CKO) u Bannsl (CKB),
ruapopaspeiBbl miactoB (I'PII) u 1. a. Jlna nposeaeHuss o6paboTok TpeOyroTcs
pa3inuHble BUABI MPOU3BOJCTBEHHBIX pECypcoB: pabodas cuiia, 000pyJOBaHHE,
pEeareHTHl U T. 1.

3aTpaTrhl pecypcoB pas3iMyaloTcs B 3aBUCUMOCTH OT Buaa oOpadotok I13C,
MPUHATOW TEXHOJIOTHH MTPOBEACHUS.

Pe3ynpTaToM OCYIIECTBICHUS MEPONPUSTHI SBISETCA TMPUPOCT JTOOBIYU
He(TH, KOTOPBIN TaKKe pa3IMueH MPHU pa3HbIX Bugax oopadotok I[13C.

3amaga 3aKiIOYaeTCsl B ONPENCICHWHM TaKoro IlaHa TMPOBEACHHUS
MEPOTIPUATUNA TI0 MHTCHCU(PUKALMUHU, KOTOPBIH, HCXOAS U3 PalUOHAIBHOTO
WCITOJIb30BAHUS MUMEIOIINUXCS PECYpPCOB, 00ECTeUnBacT MAaKCUMAJIbHBIA MPUPOCT
00bIYM HEPTH.

CocTaBUM MaTeMaTHUYECKYIO MOJIEIb 3aJa4H.

O06o03HaunM b; Goua BpemeHn 000pyI0BaHUS TPYIIIIBI A,

b, — doua Bpemenu o6opy10BaHuUs TPYIIIILI b,

b3 — ¢onx BpemeHn o6opyaoBaHus Tpymnmsl B,

b4 — Tpymo3arpaTel Opurajisl padovmXx,

bs — MaTepuanbl ¥ pearcHThI,

| — MHIEKC MPOU3BOACTBEHHOTO pecypca,

J — uagexc Buga oopadotku I13C,

X1 — konmuecTBo 00padorok Buga CKO,

X, — konmuecTBO 00paboTok Buaa KO,

X3 — xonmmuectBo o6padotok Buaa ['KO,

X, — konmnuecTBO 00padboTok Buga CKB.



N3BeCTHBL:

b; — 3amac iI-ro Ipou3BOJCTBEHHOTO peCypca Ha INIAHUPYEMBIN TIEPUO/T;

ajj — HOPMBI 3aTpaT i-ro BHIA pecypca Ha NMPOBEACHHE OJHOW CKBa)KMHHOM
orepary |-ro Buaa oopadotku [13C;

¢j — TpUpOCT H00bYM HePTH HAa OAHY CKBAXHWHHYIO OIECpALUI0 IpH

MIPOBEJICHUU OTPEAEIEHHOTO BHIa 0O0pabOTKHU.

Tabmura 1 — Mcxoaaele JaHHBIE

BHIIEL pecypeos DoHn Ennnuna Hopwpel 3aTpat pecypcoB Ha
pecypcoB M3MEpPEHUS OJIHY CKB2KMHHYIO OIEPAIUIO
1. O6opynoBanue A b, Malll.-CMeH an aio ais aia
2. O6opynoBanue b b, Malll.-CMeH as Ao ass Ao
3. O6opynoBanue B b, Malil.-CMEH aszy azp ass azs
4, Tpyno3arpatsl
6pI/IFaI[ Py P b4 YEJl. yac an ag ass ajy
5. Marepuansl b LG, DVE g 4 4 g
peareHThI 5 - pYy0. 51 52 53 54
[TpupocT no0bIYM HA 1 CKBaKUHHYIO
TOHHBI C1 Co C3 Cy
oneparuio

MaremaTtuueckas MOJACIb UMCCT BHU.

F(x,.x,.X;.X,) =¢X, +C,X, +€;X; +C,X, > max _ eJjeBas (byHKHI/IH.

CucremMa orpaHMYEHHUI:

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

Ay Xy + QgyXy + Aoy Xy + Ay %, < b,

Gy X+ %y + 8% + A, X, S

+a,x,<b,

A Xy + Ao Xy + Ay Xy + Ay X, <

QX 0 X, + Xy Hag X S h,
x, 20

CocTaBUTh MAaT€MaTUYECKYI0 MOJEINb I CBOEr0 BapHaHTa M, HUCIOJIB3Ys
Monyib [louck pemenust, paccuuTaTb KOJIMYECTBO ONepaiuii 00paboToK KaKIoro

BUJIA JIJIS TTOJTYYEHHSI MAaKCUMAJILHOTO MMPUPOCTa JOOBIYU HEPTH.




Pemmnts 3a1a4y TMHENHOrO MPOrPaMMUPOBAHUs, UCIIOIB3Ys MOaylb «Ilonck
pemenus» AMeKTpoHHbIX Tadymmi Excel. Bee nelicTBus HE0OXOAMMO BBITIOIHSAT,
Onupasch Ha 00pasell, BHIMOJIHEHHBINH B TabopaTopHO# padoTe No3.

Tabmuma 2 — BapuaHTh! 3amanus

S Hopwma 3arpar S u
% % ~ S| pecypcoBmaomay | = | & | 5 § OpMa satpat
= S |z & = S | = &| pecypcos Ha oniHY
& = |88 CHBDKUHYIO & =1 &3 CKBaKHHHYIO
m EI Iy omnepanuio 1o m E( o
& S 5 OTEPAIIHIO TI0 BUIAM
1 1480 0 | 1] 0|1 1 /280 0 | 0] 1]1
2 |9%0 | 1] 0|01 2 13601 ]1] 3|2
1 3 |1000] 2 |1 |11 5 3 /640 | 1 | 1] 0| 2
4 1800 | 11| 4]2 4 130|121 1
5 303|211 5 |58 | 1|1 |21
— C; |40 |20 | 30| 10 — Ci |16 |18 | 25| 20
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Jlabopatopnass padora NeS. Ilpumenenue Haacrtpoiiku Solver (Ilomck

peleHus1) AJIA pelleHisl TPAHCIIOPTHOM 3a1a4H.

Lenv pabomul.

Hay‘-II/ITLCH HCI0aIR30BaTh Bo3MokHOCTH MS Excel JIsL pCHICHUA 3ada4

OIITUMH3AaII1H B HG(l)TGFaSOBOM JCIIC.

Tlocmanoska 3a0auu.

HMeroTcst Tpu IyHKTa MOCTAaBKU OJHOPOJIHOIO rpy3a Aj;, A, u Az U IATh
nyHKTOB Bi, By, B3, By, Bs norpebaenus storo rpyza. B mynkrax Aj;, A; u Aj
HAaXOJIUTCS TPY3, COOTBETCTBEHHO, B KOJIMYECTBE a1, A U a3 TOHH. B myHKTHI By, B),
Bs, B4, Bs TpeOyercss mocTaBUTh, COOTBETCTBEHHO, by, Dy, D3, by, Ds TOHH rpy3a.
CTOoMMOCTh MEPEBO3KM EIUHUIBI Tpy3a OT MYHKTAa TOCTAaBKU JIO0 ITYHKTa

noTpeOsIeHus MpUBEICHA B CIEAyIolIel Marpulie — Tabmuie 1:

Tabnuna 1 — TpancnopTHas 3aj1aya

ITyHKTBI [1lyHKTBI HOTpEOIECHHUS

IMOCTaBKH B, B, B; B, Bs
Ay dig dio dis dis dis
A; do d2 ds d2s ds
As das da. das d3s das

Haliti 1utan 3akperuieHuss motpeouTtenedl 3a MOCTABIIMKAMU OJHOPOHOTO
rpy3a, 4ToObl 0OIlMe 3aTpaThl MO MEPeBO3KaM ObUTM MUHUMAaIbHBIMU. COCTaBUTH
MAaTEMATHYECKYI0 MOJENb 33aJa4d W pemnTh €€, ucnoib3ys [lonck pemenus
tabaui Excel.

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

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

(13 9 5 11 17)

D=|14 5 12 14 22|
120 17 13 18 21}




Pewenue.

Haiiném cymmy 3amacoB u cyMMy TOTPEOHOCTEIH:

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

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

Ecnu cymma 3anacoB paBHa CyMMe OTPEOHOCTEH, TO MOJIeTh TPAHCIIOPTHOM
3aJlayd HA3bIBACTCSl 3aKPBITOW, B MPOTUBHOM cCllydae MOJENIb OYIET OTKPBHITOM.
OTKpBITYI0O MOJENTh MOXHO NPHUBECTH K 3aKPBITOM MO MpaBHIy: €CIH CymMma
3amacoB  OOJpllle CYMMBI TMOTpPEOHOCTEH, TO jgoOaBisieTcss  (DUKTUBHBIN
noTpeduTesh, TOTPEOHOCTH KOTOPOTO PaBHBI PA3HOCTH MEXIy CYMMOM 3alacoB U
CyMMOW MNOTpeOHOCTEH, a Tapudsl NEPeBO30K K HEMY paBHbl HYJSM, 3ajadya
npeBpauaeTcs B 3akpeITyto Gopmy. Ecinu cymma notpebHOCTEl OO0JbIIE CyMMBI
3armacoB, TO A00aBisieTcs (UKTUBHBINA IMOCTABIIMK, 3aMachl KOTOPOTO pPAaBHBI
Pa3HOCTH MEXIY CyMMOI MOTpeOHOCTEN U CyMMOM 3amacoB, a Tapu(bl IEPEBO30K
OT HETO PaBHBI HYJISIM, 3aJlaya IPEBPAILAETCS B 3aKPBITYIO (popMmy.

PaccmoTrpum cHauana 3akpeiTyio mojenb. CymMMa 3amacoB paBHa CyMMe
NOTPEOHOCTEM, TO €CTh BCE 3aIachl JOJHKHBI ObITh BBIBE3EHBI, U BCE MOTPEOHOCTH
yIIOBJIETBOPEHBI.

O0o03Ha4MM X;j — KOJIMYECTBO Ipy3a, NEPEBO3ZUMOro oT A;j Kk Bj, u cocraBum
MaTeMaTHYECKYI0 MOJIEb 3a/1a4u.

[eneBas pyHKIMSA — 00IIME 3aTPAThl HA IEPEBO3KU:

Z =13x,, +9x;; +5x,, + 1, +17x,, +

+14x,, + 58, +12x,, + 140, + 222, 4

+20x,, +17x;, +13x,; +18x,, + 21x,; — min

OrpaHuueHus:
Yy T X, X 400
Xay X, + X5 Xy, + X, =250
Ny G N Xy | \,5_=3§0
| X, + X5 + x5, =200



HaiiTh HEOTpULIATENBHBIC 3HAYEHUS Xjj, YIOBIETBOPSIOIIAE CHUCTEME
OTPaHUYCHUN 1 MUHUMU3UPYIOIIHE QYHKITHIO0 Z — 3aTpaThl HA TIEPEBO3KH.

PaccmoTpum mocienoBaTeNnbHOCTh ACHCTBHM IS PELICHHUS 3TOW 3ajayu,
UCIoJIb3yst MOyJ1b [lonck pemenust.

1. lMoaroroBKka UCXOAHBIX AJaHHbIX Ha JgucTe Excel. B sueiiky Al BBecTH
TekcT « TpancnopTHas 3agauay. B sueiiky B2 texct «IloTpeduTenn». B sueliku
¢ B3 no F3 na3Banus notpedureneii. B suetiky A4 BBectr TeKCT «IlocTaBIMKM.
B sueiiky B4 BBecTH TekcT «CTOMMOCTD NEepeBO3KH eIUHUIIBI TPy3a». B sueliky
G4 Tekct «3amace». B sueliku A5 no A7 Ha3BaHUS NOCTABIIMKOB. B sueliky A8
TekcT «IloTpedHoCTHY. 3HaUeHUS 3amacoB BBECTH B 00K siueek G5:G7. 3naueHus
noTpebHocTe BBecTH B OJok sueek B&:F8. CTomMoCTH mNepeBO3KH €IUHMIIBI
rpysa ot A; k Bj BBectn B 050k sueex BS : F7. Jlna mutana nmepeBo3oK OTBENEM
ook stueexk B12:F14. B sueiiky A9 BBectu Tekct «/locraBieno». B sueitky H4
BBECTU TEKCT «BbiBe3eHo». B sueiiky B10 BBectu teker «Iliian mepeBo3ok». B
sueliku ¢ B11 no F11 na3zBanus norpedureneil. B siueliku ¢ A12 no Al4 Ha3BaHus
nocTtaBiinkoB. B B15 BBecTu TekcT «3aTpaThl HA mepeBO3KMW» (puc. 1).

2. Beog ¢opmya u ¢Pynkumii. B sueiiky B16 BcraBum ¢dyHKIHIO
CymmMmmponss. B okne 3Toi ¢dyHKIMM ykaszaTh nepBbiii maccuB B5:F7, Bropoi
maccuB B12:F14. B sueitku HS5, H6, H7 BBectn dynkuuu: B HS — dynkiuio
CYMM(B12:F12), B8 H6 — d¢ynkuuro CYMM(BI13:F13), B8 H7 — dynkuuto
CYMM(B14:F14). B sueiiku B9, C9, D9, E9, F9 BBectu ¢ynknuu: B B9 —
¢ynkuuro CYMM(B12:B14), B C9 — ¢ynxuuro CYMM(C12:C14), B D9 —
bynkuuro CYMM(D12:D14), B E9 — ¢yskuuro CYMM(E12:E14), B F9 —
bynkuuro CYMM(F12:F14).



A B C D E F G H I

1 TpaucnoprHas sapava

2 Norpeburenn ‘

8 B1 B2 B3 B4 B5

4 Nocraswmku CroMmocTb NepeBsosKU eAUHULbI rpysa 3anacbl BbiBeseHo
5 Al B | 9 | 5 | m | 17 | 40 [ o
6 A2 14 5 [ 12 14 @ 22 250 0
7 A3 20 | 17 [ 13 | 18 | 2 [ 350 | o
8 MNortpebHocTy ] 200 170 | 230 | 225 | 175

9 Aocrasnewo o | o [ o [ o | o |

10 Mnax nepesosok

11 Bl B2 B3 B4 BS

12 Al T T T

13 A2

14 A3

15 3aTpartbl Ha NEPEBOSKM

16

17

Pucynok 1 — UcxonHbie nanHbie

3. Boiitu B mMenio /lanusble, [lonck pemenusi. B oxne I[loucka permenus
YCTAaHOBUM LI€NIEBYIO sueiiky B16, mepekimtouaTens yCTaHOBMM Ha min, B IOJIE
W3mensis sueiikn ykaxeMm Mblikod 0ok B12:F14. Jlanee BBeCTH OrpaHUYEHUS.
LI&nkuayTh 110 KHOTIKE JI0OaBUTE.

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

— nepBoe orpannuenue: HS = G5;

— BTOpOE orpannyenue: H6 = G6;

— TpeThe orpannuenue: H7 = G7;

— yeTBEpTOE orpannueHue: B9 = BS;

— mAToe orpannuenue: C9 = C8;

— mecrtoe orpannyuenue: D9 = DS;

— cenpMoe orpannuenue: E9 = ES§;

— BOCbMOE orpannyenue: F9 = F§;

— nessitoe orpannuenue: B12: F14 > 0 (puc. 2).



Cnpaeka

[Momck pe e HHA gl
YLTAHOEMTE LENEEYHD AYEHKY:
[ i v |0

SEHOH O MAKCHMANEHOMY ZH3YEHHHD {:) ZHA4EHHH
() MMHHMANEHDMY SHAYEHHMD

zMEHAA AHEHKH!

o1z b

Orparmesi:

sz iri1s =0 2

$B$9 = $B45

ic5s -

fofs - foi

$E$9 = 3E4E ¥ AaNKTE

550 .

Pucynok 2 — Ilouck peuieHus

5. Tlocie BBOAA OrpaHMYEHHUM CHOBa BOMTH B OKHO Ilowck pemieHus u
MIPOBEPUTH MPABUILHOCTh BBOJIA OrpaHuueHUi. Eciu ecTh ommOKH, UCTIOIB30BaTh
kHONKM U3MeHuTh Wi Y aaauTh. 3aTeM BOUTH B OKHO IlapameTpsl 1 mocTaBuTh
bnaxok B 1oje HanpoTuB Haanucu JIluHeiinasi moaeab. [lanee B okHe I[lomck
pelIeHUs MENKHYTh 10 KHONKE BBIMOJIHUTS.

6. B pesynapTare moJiyduM ONTUMAJbHBIM IUIAH MEPEBO30K W 3HAYCHUE
GyHKIMA MUHUMAIIBHBIX 3aTPaT: Zmin = 12 055 enunui (puc. 3).

X117 = 0 X1 =0 X153 =230 X14=170 X45=0;

Xo1 = 80 Xop = 170 Xo3 = 0 Xog = 0 Xog = 0;

X317 = 120 X35 = 0 X33 = 0 X34 = 55 X35 = 175.



A B C D E F G H
1 TpaHcnoprHas sagava
2 MNorpeburenu
3 | B | B2 B3 | B4 | BS
4 Nocraswmku CroumocTb NEPeBosSKU eAUHULDLI rpysa 3anacel BbiseseHo
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 | 1350
& NorpebHocru | 200 170 230 225 175
9 [HocrasneHo . 200 | 170 230 225 175
10 Mnau nepesosok
11 s | s B3 B4 B5
12 Al 0 0 230 170 0
13 A2 80 170 0
14 A3 120 0 0
15 3aTparel Ka nepeso
16 | 12055 | T ——
17 R o
18 S N S
19 L Omem || Copuwasamaned, || Qomes |

Pucynok 3 — Pe3ynbraT paboThl

3aoanue 011 cCamocmosmesbHo20 peuweHuUA.

B pernone pacmnoisioxeHo
onpenenéHHbie  00bEMBI  J00BIUM  HE(TH,
pPAaCIOJIOKEHHBIE B PA3IMYHBIX PETHOHAX CTPaHbI

MIPOU3BOJICTBEHHBIE MOIIHOCTH. B CHy pa3HOyman€HHOCTH TOTpeOuTeNnei ot

Heckoapko  HI'JIY,  oOecrieunBaronmx

Kotopass moctynmaer Ha HII3,

HI'JIY 3aTtpathl Ha TpaHCIOPTUPOBKY HEDTH Pa3IUIALOTCS.

B 3amaue HEOOXOAMMO COCTaBUTH IUIAH 3aKPEIUICHUS TOCTABIIMKOB 32
NOTPEOUTENSIMU, KOTOPBIA YUYUTHIBAET, IO BO3MOXKHOCTH, HauOOJIee TOJIHOE
yaosieTBopeHue norpedouteneit HII3 u npu 3Tom obecrnieunBaeT MUHUMAJIbHbBIC

3aTpaTrhl Ha TPAHCIIOPTUPOBKY HEDTH.

BBeném yciioBHBIE 0003HAYCHUSA:

| —uagexc HCAY,i=1, m;

m — o6mee uncio HI'JIY B perunone;

J —HWunpexc HII3,j=1, n;

n — o6mee yuciio HIT3.

U HUMCIOOIMC PA3JIUYHBIC



H3BecTHO:
a; — 00BEMBI 100bIuN HEdTH B 1-om HI'IY, ThIC. T;
b; — notpebnOCTS j-ro HII3 B HedTH, THIC. T;

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

KoHTpoJibHBIE BONPOCHI.
1. Yro Takoe TpaHcnopTHas 3a1a4a?
2. Onumure MOpsIOK pELIeHUs TPAHCHOPTHOM 3aJaud 3aKpbITOTO THUIA C

ITOMOLIBIO0 HAACTPOUKH «Ilonck pemenus».

IHopsaAiOK BBINOJIHEHUS 3aJaHUS.

1. Ilepen BBINMOJHEHUEM 3aJIAHUSI U3YUUTh TEOPETUUECKYIO YaCTh.

2. CoxpanuTth HOBYIO KHUTY MS Word.

3. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.

B xaure MS Word, Ha kaxxib1ii BOIIpoc HEOOXOIMMO MPUBECTU TPU BapraHTa
OTBETA:

— MEPBBI UCTOYHUK: TEOPETUUECKAS YACTh;

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

4. Coxpanuth HOBYI0 KHUTY MS Excel.

5. BoimonauTs 3aganue (cenaTh BEIBOJIBI).

B knure MS Excel:

— B IEPBOM BKJIAJIKE: BBITIOJIHUTH IPUMED;

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

Tabnuma 2 — BapuaHTsl 3a1aHus

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




320 6 4 10 8 4
400 8 7 5 12 10
550 9) 3 7 9 12
200 4 5 8 9 4
Bapuant 2
OO0BEMBI [Torpebnocts HII3 B HedTH, THIC. T
T0OBIYN
He(dTH, THIC. 210 240 580 300 280
T
400 7 7 5 14 5
300 10 9 7 12 4
210 5 8 9 10 9
450 / 9 12 8 8
250 8 12 11 9 7
Bapuanr 3
O0BbEMBI [Torpednocts HII3 B HEdTH, THIC. T
00BIYU
He(TH, ThIC. 400 210 560 280 180
T
400 8 4 5 10 12
300 8 8 9 12 14
220 12 12 7 7 8
450 9 8 12 9 12
260 9 9 10 5 4
Bapuanr 4
OO0BEMBI ITorpeOnocTs HII3 B HEdTH, THIC. T
O00BIYN
He(TH, THIC. 380 180 500 300 130
T
380 5 14 7 7 5
250 7 12 10 9 8
220 9 10 5 8 12
440 12 8 7 9 9
200 11 9 8 12 9
Bapuant 5
OO0BbEMBI ITorpeOnocTs HII3 B HEdTH, THIC. T
OOBIYH
HeTH, THIC. 150 200 180 250 670
T
300 14 7 / 12 10
350 12 10 9 4 8
400 10 5 8 9 7
210 8 7 9 8 6
190 9 8 12 3 10




Bapuant 6

O0BEMBI ITorpe6uocTs HII3 B HEdTH, THIC. T
T00BIYU
He(dTH, THIC. 250 180 400 280 450
T
200 / 12 10 14 10
320 10 4 8 12 8
380 S) 9 7 10 9
450 7 8 6 8 8
210 8 3 10 9 10
Bapuant 7
OO0BEMBI [Torpebnocts HII3 B HedTH, THIC. T
T0OBIYN
He(TH, THIC. 250 180 380 280 490
T
210 10 14 4 5 10
320 8 12 8 9 12
400 7 10 12 7 7
450 6 8 8 12 9
200 10 9 9 10 5
Bapuant 8
OOBEMBI ITorpeOnocTte HII3 B HEdTH, THIC. T
00BIYU
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
O0BEMBI ITorpednocts HII3 B HEdTH, THIC. T
OO0BIYH
HeTH, THIC. 280 290 450 350 340
T
260 14 4 14 10 7
340 12 8 12 8 10
360 10 12 10 9 5
460 8 8 8 8 /
290 9 9 9 10 8
BapwuanT 10
O0BbEMBI ITorpeOnocts HII3 B HEdTH, THIC. T
OO 180 220 560 300 710
He(dTH, THIC.




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




440 8 7 9 8 6

200 9 8 12 3 10

Vkazanus.

Mogaenb 3a1a4uu.

1. B KadecTBe HEHM3BECTHBIX 3aJaud IPUHMMAIOTCS IIEPEMEHHBIE  Xjj,
o3Hauaroiue 00bEM nepeBo3ok Hedtu ot i-ro HI'LY « j-my HII3.

2. B xauectBe K03 PUIIMEHTOB 11€JIeBOM (PYHKIIMKM BBICTYIAIOT U3JACPKKU Ha

nepeBo3ky 1 000 T Hedu. LleneBas GyHKIMI MUHUMU3UPYETCS.




Jlabopatopnass padora Ne6. Ilpumenenme Hagcrtpoiiku Solver (Ilomck

peleHus) AJIsl pelieHusl TPAHCIIOPTHOM 32/1a4M OTKPBITOr0 THIIA.

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

OIITUMH3AaII1H B HG(l)TGFaSOBOM JCIIC.

Ilocmanoexa 3a0auu.

Ecnu cymma 3anacoB paBHa CyMMe NOTPEOHOCTEM, TO MOJIETb TPAHCIIOPTHOM
3a/layd HA3bIBAETCS 3aKPBITOW, B MPOTUBHOM Cllydae MOJENIb OYIET OTKPBITOM.
OTKpBITYIO MOJENb MOXHO IPUBECTH K 3aKPBITOM IO IPABHIy: €CIM CyMMa
3anmacoB  OOJblIe CYMMBI TOTpeOHOCTEH, TO jgoOaBisieTcsi (UKTUBHBIN
noTpeduTeab, HOTPEOHOCTH KOTOPOTO PAaBHBI PA3HOCTH MEX]y CYMMOM 3alacoB U
CyMMO# mnoTpeOHOcTel, a Tapu@bl MEPEeBO30K K HEMYy paBHbl HYJSAM, 3aaaya
npeBpaiaercsi B 3akpbeiTyio dhopmy. Ecnu cymma nmotpeOHOCTE 0obIlle CyMMBbI
3aracoB, TO J00aBisieTcss (UKTUBHBIM IOCTAaBIIMK, 3arachl KOTOPOTO pPaBHbBI
Pa3HOCTU MEXKIY CYMMOM MOTPEOHOCTEN U CYMMOM 3amacoB, a Tapu(bl IEPEBO3OK

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

3aoanue 01151 camocmosmenbHO20 peuleHus.

B  permone pacnonoxeno Heckonbko HIY, obGecneunBaromumx
onpenenéHHble O00BEMBI  100bIYM  HePTH, KoTopas mnoctymaer Ha HII3,
PACIIOJNIOKEHHBIE B PA3JIMYHBIX PETHOHAX CTPaHbl M HMEIOLIME pa3IMYHbIC
IPOM3BOJCTBEHHbIE MOIIHOCTU. B cuiy pasHoyaanéHHOCTH mnoTpeduTeneil or
HI'JIY 3aTtpathl Ha TpaHCIOPTUPOBKY HEDTH Pa3IUIALOTCS.

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

3aTpaThl HA TPAHCTIOPTUPOBKY HEPTH.



BBeném yci10BHBIE 0003HAYEHUS:

I —ungexc HCAY, 1 =1, m;

m — o6mee uucio HI'JIY B peruone;

] — Unapekc HII3, j =1, n;

N — oOmree unciao HII3.

HN3BecTHO:

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

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

KoHTposbHbIE BONIPOCHI.

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

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

IHopsinok BbINOJHEHHS 3aJaHUS.

1. Ilepen BBIMOTHEHUEM 3aJaHUSI U3YUUTh TEOPETUUECKYIO YACTh.

2. CoxpanuTth HOBYIO KHUTY MS Word.

3. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.

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

— MEPBBIA UCTOYHUK: TEOPETUUECKAS YACTh;

— BTOpOM U TpeTud ucTouyHUKH: Internet (¢ oOs3aTeNbHBIM TMPUBEICHUEM
TUIEPCCHIIOK).

4. Coxpanuth HOBYI0 KHUTY MS Excel.

5. BeinosnHuTh 337aHKE (CETATh BHIBOJIBI).

B kuure MS Excel:

— B [IEPBOM BKJIAJIKE: BBITIOJIHUTH IPUMED;

— BO BTOpOﬁ BKJIQJIKC:. BBIIIOJIHUTD 3aaHHUC CBOCTI'O BapHaHTa.



Tabnuna 1 — BapuanTsl 3aganus

Bapuanr 1
OO0BEMBI [Torpebnocts HII3 B HedTH, THIC. T
T0OBIYN
He(dTH, THIC. 200 220 560 300 710
T
500 3 9 7 9) 8
320 6 4 10 8 4
400 8 7 5 12 10
550 S 3 7 9 12
190 4 5 8 9 4
Bapuant 2
O06BbEMBI [Torpebnocts HII3 B HedTH, ThIC. T
00BIYU
He(TH, THIC. 250 240 580 300 280
T
400 7 7 5 14 5
300 10 9 7 12 4
210 5 8 9 10 9
440 7 9 12 8 8
250 8 12 11 9 7
Bapuanr 3
OO0BEMBI ITorpeOHocTs HII3 B HEdTH, THIC. T
JOOBIYN
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
OO0BbEMBI ITorpeOnocTs HII3 B HEdTH, THIC. T
TO00bIYH
He(TH, ThIC. 380 200 500 300 130
T
380 5 14 / / 5
250 / 12 10 9 8
200 9 10 5 8 12
440 12 8 7 9 9
200 11 9 8 12 9
Bapuant 5
OO6BbEMBI ‘ ITorpebnocts HII3 B HEDTH, THIC. T




T00BIYHN
HeTH, ThIC. 190 200 180 250 670
T
300 14 7 7 12 10
350 12 10 9 4 8
400 10 5 8 9 7
200 8 7 9 8 6
190 9 8 12 3 10
Bapuant 6
O06BbEMBI [Torpednocts HII3 B HEdTH, THIC. T
T00BIYU
He(dTH, THIC. 260 180 400 280 450
T
200 7 12 10 14 10
320 10 4 8 12 8
380 9) 9 7 10 9
420 7 8 6 8 8
210 8 3 10 9 10
Bapuant 7
OO0BEMBI ITorpeOHocTs HII3 B HEdTH, THIC. T
JTOOBIYN
He(TH, THIC. 260 180 380 280 490
T
210 10 14 4 5 10
320 8 12 8 9 12
400 7 10 12 7 7
420 6 8 8 12 9
200 10 9 9 10 5
Bapuant 8
O0BbEMBI ITorpebnocts HII3 B HEdTH, THIC. T
TO00bIYH
He(dTH, THIC. 280 230 410 280 370
T
190 7 7 7 10 14
320 10 9 10 8 12
290 5 8 5 7 10
440 7 9 7 6 8
300 8 12 8 10 9
Bapuant 9
OO6BbEMBI ITorpebnocts HII3 B HEDTH, THIC. T
TOOBIYN
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
OO0BEMBI [Torpebnocts HII3 B HedTH, THIC. T
T0OBIYN
He(dTH, THIC. 200 220 560 300 710
T
500 9) 14 7 7 5
320 7 12 10 9 8
380 9 10 5 8 12
550 12 8 7 9 9
200 11 9 8 12 9
Bapuanr 11
O0BbEMBI [Torpednocts HII3 B HEdTH, THIC. T
00BIYU
He(TH, ThIC. 200 260 560 300 710
T
500 8 14 7 7 5
320 7 12 10 10 8
380 9 10 5 8 12
570 12 9 7 9 10
210 11 9 8 12 9
Bapuant 12
OO0BEMBI [TorpeOnocts HII3 B HEdTH, ThIC. T
O00BIYN
He(TH, THIC. 200 220 560 310 710
T
510 5 14 7 7 5
320 7 12 10 9 8
380 9 10 5 8 8
550 12 8 7 9 12
200 11 9 8 12 9
Bapwuant 13
OO0BbEMBI ITorpeOnocTs HII3 B HEdTH, THIC. T
OOBIYH
HeTH, THIC. 200 240 560 300 710
T
520 5 14 / / 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

O0BEMBI ITorpe6HocTs HIT3 B HEdTH, THIC. T
T00BIYU
He(dTH, THIC. 210 220 560 300 710
T
510 6 14 7 / 5
320 / 12 10 9 8
380 9 10 5 8 10
550 12 8 7 9 8
200 9 8 9 11 9
Bapuanr 15
OO0BEMBI [Torpebnocts HII3 B HedTH, THIC. T
T0OBIYN
He(TH, 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 9
BapwuanT 16
OOBEMBI ITorpeOnocTte HII3 B HEdTH, THIC. T
00BIYU
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.

Moaens 3a1a4uu.

1. B KkadecTBe HEHU3BECTHBIX 3aJa41  HIPUHUMAIOTCA IICPEMCHHBIC  Xij,

o3Hayvaroume o0bEM nepeBo3ok Hedtu ot 1-ro HILY k j-my HIT3.

2. B xauectBe k03(h(PULIHEHTOB L1eTeBOM (YHKIMU BHICTYNAIOT U3ACPKKU Ha

nepeBo3ky 1 000 T nedtu. LleneBas QyHKIMS MUHUMUZHPYETCSI.




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

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

OIITUMH3aII1H B HG(l)TGFaSOBOM JCIIC.

Ilocmanoexa 3adauu.

3ajmaya 0  Ha3HAYEHUSAX  OTHOCUTCS K  3aJadyaM  JIMHEHHOTO
MPOTPAMMHUPOBAHMS, W SBJISETCS YAaCTHBIM CIIydaeM TpPAHCIOPTHOM 3a/Jauu.
JanHas 3anaya GopMyJIUpyeTCs CICTYIONIUM 00pa30M.

NmeroTcss N paboT W N KaHAWJATOB JJIA WX BBIMONMHEHUS. Kaxieii u3
KaHUIaTOB MOXET BBIITOJIHUTH JI00YI0 padoty. HazHadyenwro i-ro kanaunata (I =
1, 2, .., n)wHa jJ-io (j = I, 2, ..., n) pabOTy COOTBETCTBYET OIpEACACHHAs
3 PekTUBHOCTh (NMPUOBLIb, MPOU3BOIUTEIBLHOCTh) WM 3aTpaThl KaKOro-auoo
pecypca. TpeOyeTcss HaWTU Takue Ha3HAUYCHUS KaHIMJIATOB Ha Bce paboOTHI,
KOTOpble oOecrieyaT HauOOJNbIIYI0 3(P(HEKTUBHOCTh, T.€. MUHHUMYM CYMMAapHBIX
3aTpar WM MaKCUMyM MpUObUIM (MIPOU3BOAUTENBHOCTH). [lpyn 3TOM Kaxxa0ro
KaH/IUJlaTa MOKHO HAa3HAYUTh HA BBITIOJIHEHHE TOJIBKO OJHOW PaOOThI M Kaxkaas
paboTa MOKET OBITH BBIIIOJHEHA TOJBKO OJHMM KaHAMAAaToM. OOO3HA4YMM 3a X;
MIEPEMEHHYI0, KOTOpasi NpuHUMAaeT 3HadeHue | mwm 0:

Marematnyeckas TIOCTaHOBKa 3aJaud O HA3HAYCHUSX COCTOUT B
OMpeIeICHUH MaKCUMaIbHOTO (MUHUMAJIBLHOTO) 3HaUeHUS 1ieneBor pyukiuu (1):

n o
F= Z:, Zlcijxij ) (l)
i

npu ycioBusx (2) u (3):

D % =1(i=1..,n), (2)

injzl(jzl,...,n). (3)



3amavya 0 HA3HAYCHHUSX SBISETCS COAITAHCHPOBAHHOM, €CIU YUCIo padboT
paBHO 4YHCITy KaHAWAATOB HA BBIIOJIHEHWE OTUX paldoT, © 3amada He
cOamaHCHpoBaHa B MPOTHBHOM CITy4ae.

Ipumep pewenus 3a0auu 0 Ha3HAYEHUU.

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

4).

Tabmuia 1 — 3aTpatbl BpeMeHH Ha MOHTaK 0ObEKTOB

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

Heobxoaumo pacripeienuTh KpaHbl MO OOBEKTaM TakK, YTOObI CyMMapHOE
BpeMs MOHTaXa BCEX OOBEKTOB OBUIO MHUHUMAILHBIM. KakKmplii KpaH MOXKET
oOcy>kuBath 1000 00bekT. Ha 00bekTe paboTaeT TOJIBKO OJIUH KpaH.

Pewenue.

CocTaBUM MaTeMaTHYECKYIO MOJICIh IS PEIICHHSI TIOCTABIICHHOM 3a1a9H.

O603HaYNM MTEpEMEHHBIE:

{1, ecnu | — 1l Kpan oocydxcueaem | —i obvexkm
X.. =
1)

0 — 6 npomuenom ciyuae
Cij — i-M kpanoM j-ro obbekta (i = 1,2,3,4,j=1, 2, 3, 4).
MateMaTnyeckas IIOCTaHOBKA JaHHOM 3aJladyd COCTOMT B OIPEICICHUU

MUHUMAJIbLHOTO 3HAYCHUS 11eJICBOU (PYHKIIUH.

4
F =Z D ci%

4
i=1 j=1

IIPU yCIIOBUSIX:




ixij =1(j=1...n).

i=1

C YUCTOM HCXOOHBIX TAHHBIX ICIJICBAA q)YHKHI/I}I HUMCCT BU:

F=3x;, #+7X;; #5x;5 +8Bx; + 2%, + 4X5; + 4X54 + 52,3, + 42y, 4

-

$TXyp + 2X 4y + Bxy + 92, +7x,, + 3x,4 + 8Bx,,

IIPU yCIIOBUSAX:

Xpp b Xy Xt X, =
Xz T Xp H Xz + Xy =
Xy + Xy + X33+ Xy =
Xgp b Xy X+ Xgq =

Xig+ X + 255 + X, =

1
1
1
1
Xyy + Xy X3y F Xy =1
1
Xpa Xy + 2y HXxy =1
1

X1 + Xo4 + Xag + Xgy =
321,[[3“1& O HA3HAUYCHUAX SABJISICTCA C6aHaHCI/IpOBaHHOI>'I, T.K. HHUCJIO O6’B€KTOB
PaBHO YKCITY KPAHOB JIJIs1 BHITIOJHEHHUS pa0OT Ha JaHHBIX 00OBEKTAX.
CO3IIaI[I/IM Ha pa60qu JINCTC Ta6JII/II_Iy JJI1 BBOJAa HCXOAHBIX JdAaHHBIX

(pucynok 1). 3anuBKOM BBIJEICHBI SYEHWKH I8 BBOJAa (OpMYJT U BBIBOJA

pe3yJbTara.
. t '
3UTPATII BPEMENI 1 MONTAE OGREXTON
[ op
2 Obbertu
. | Kox kpara T - — T -
i i N
|
n
}
| s .
Pacipeseinesine pafor
O PasEM e 1o
Ko kpaa | I m v EOIRMECTRY SPason
ma ofuexte
10 I
3 |
s
13 | |

Orpasiiesinm no

S XOTIMNMECTRY OORSKTON

Cyssuapuoe spevs
MOHTREA (e e RaN
Gymxann)

Pucynok 1 — Tabnuia aJist BBOJia UCXOIHBIX JaHHBIX

3amoJIHUM MIPUBEICHHYIO BBIIIEC TaOJIHILY.
Maccus saueek B4:E7 conepxkut 3aTpaTbl BpEMEHHU Cjj HA MOHTaK OOBEKTOB.

BBeneM HeoOxoauMbIe (POPMYJIBI COITIACHO COCTABJIEHHON MOAEH 3aauu.



Maccu sueexk F10:F13 comepxur cyMMapHOe€ KOJIMYECTBO KpPAaHOB Ha

OOBEKTE.
Maccus siueek B14:E14 cymmapHOe KOJIMUECTBO OOBEKTOB.

B sueiiky B16 BBenem dopMyiy 1S 1en1eBOi (PyHKITHH:

F =32, #+7X;; + 52,4 +Bx,  + 2X,; +4X5; + 44X, + 52, + 4x,, 4

2 )

FTXys + 2%y + By + 92, +7x + 32,5 + Bx,,
JU1st 3TOrO Hcnonb3dyeM ¢yHkuuo =CYMMITPON3B().

MaccuB sueek B10:E13  Oymer coaepxarb ONTUMaJIbHBIA  IUIaH
pacrpeielieHUs KpaHOB MO 00beKTaM. 3HAYEHUSI 3TUX SiY€EK OyJeT BBHIYMCIEHO B
poliecce pelieHus 3aJauH.

Ha pucynke 2 mnokazaHa TaOiuiia Jjisi peUICHUs] 3aJaud C MCXOJHBIMU

JTAHHBIMA U HEOOXOIMMBIMHU (hOPMYJIaMH.

| ' 1‘II!I||II-I |"|“\("IIH A MONTOA MOREKTOR
Oheriu

1l | i | v

Pacipessienne pufor
h PRt na

Ko kpata | il i v ROOMICCTRY Kpinon
ookt
l I , v SCMMBI0E10)
2 | SCYMM(B1LELL)
) | i SCYMM(B12:E12)
| | sCYMM(B13:£13)

P Iesnn no

¢ xomeiectny odsexton SEYMMBIONLY) [ACYMMICI0OCLE) [sCYMMDIODIN] sCYMMCI0:ELY) |

Cymvupuoy wposwm |
MOIETRA (e onan

Grymsainn) SCYMMNPOMIBIBAL IO ELY)

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

He0OX0oaUMbIMU (popMyTTaMu

Jns pemeHus [OaHHOM 3amadu  Bocmodb3dyemcs Haxactporkon «llomck
peLIeHUs.

Kak BugHo Ha pucynke 3, B auanoroBoM OokHe «llapamerpsl mnowncka
pELICHUs YCTAaHOBUM CJIEIYIOIIME TapaMeTPBbI:

— B nosie «ONTUMHU3UPOBATH LEJIEBYIO0 (DYHKIIHIO» yKa3bIBaeM aJpec SYCHKU
CO 3HaueHUEM I11esieBoi pyHKIuu — B16;

— BbIOMpaeM HaxO0X/IEHHEe MUHUMYMa 11eJIeBOI (PyHKITNH;



— B none «/M3MeHss s4erMKM NEpPEMEHHBIX» YKa3bIBa€M aapeca s4eeK CO

3HAYEHUAMH UCKOMBIX niepeMeHHbIX B10:E13;

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

JIMHEHHBIX 3ada4 CUMIIIICKC-MCTOAOM)).

(TP - [ « |

PRI R ein LA e mat ety suiTaATE B A0

Tepun

Pucynok 3 — [1apameTpsl OMCKa PELICHHUS
B o6nacts «B COOTBETCTBHM C OrpAaHMYEHUSAMMW») BBEJAEM orpaHudeHus. Jis
No0aBIEHUsI OrpaHUMYEHUs HEOOXOAMMO  BbIOpaTh KHONKY  «Jl0OaBUTH.»
OTto06pa3utcst okHO nuaiora «JlobaBieHne orpaHUUEHUIN.

JloOaBiisieM orpaHUyYEHUS:

X+ X F st Xy =

1
Xop + X0+ Xoq + X35 =1
X3y + X33 + X33+ X35 =1

I

X413 ¥ X2 + X4a + Xgq

B mnone «Ccbhuika Ha dA4eiiku» ykaspiBaem aapec auamnazoHa F10:F13,
BBIOMPAEM B PACKPBIBAIOIIEMCS CITUCKE 3HAK PAaBEHCTBA =, B Mojie «OrpaHUYCHUE)
BBOJMM 1, HaxkumaeM KHOTNKY «JloOaBuTh» (pucyHok 4). OrpanuueHue Oyner
n00aBJICHO B CHHCOK OTpaHWUYEeHHM, mojsi OkHa «J/loOaBiieHWe OTrpaHUYCHUS

OyJIyT OUHMILICHBI JJIs1 BBOJIA CIEAYIOIIET0 OrpaHUYCHUS.



WsmeHenve arpaHMY4eHMA

Crenka Ha AuenKn: OrpaHudeHmne:

SFS10:5FS13)| 3| | = v |1

HeSasuTs Ormeria

L |
il
L |
ol

Pucynok 4 — Jlo6aBieHue orpaHMYeHUs

JloOaBiisieM orpaHUyYCHUS:

X+ Xy + X5y Xy =
Xyz +Xpp + X3, + Xy =
%2y 4 Xon A Xy + Xig
Xys + Xp4 + Xag + X4y =

I

b ek et b

B mnone «Ccpuika Ha sA4YeWKW» yKaspiBaeM anapec nuamazoHa Bl4:E14,
BbIOMpaeM B pacCKpBIBAIOIIEMCS CIIMCKE 3HAaK paBeHCTBa =, B nose OrpaHuueHue
BBOJMM |, HaxkumaeM KHOTNKY «JloOaBuTh» (pucyHok 5). OrpanuueHnue Oyner
N00aBJIIEHO B CHHCOK OrpaHWYEHUM, MO OKHa «JloOaBieHHe OrpaHUYECHHS

6y,ZIYT OYHIIOCHBI JJIA BBOJA CICAYIOMICTO OI'paHUYICHU .

[oSasaeHne orpaHnueHns ﬂ

Crninga B3 susion Orpassyerse

SBSTLIES1L = = v 1 =

(o4 Ao&aswrs Ommers

Pucynox 5 — JloGaBnenue orpaHu4eHUs

JloOaBisieM OrpaHMYCHUS HA IEPEMEHHBIE Xjj, KOTOPhIE NPUHUMAIOT 3HAYCHUS
1 wm 0. B nmone «Ccpuika Ha siueikn» ykaspiBaeM aapec auanazona B10:E13,
BBHIOMpAaeM B PACKPBIBAIOIIEMCS CIHCKE «OuH», B moje «OrpaHudyeHue»

aBTOMATHUYECKH 0TOOpa3uTcsi OmHapHoe (pucyHok 6). Haxxumaem kaonky OK.

LOBIAREr=E OrDIrtEs l:l

LN B3 Pushon Orpaswusmae

»
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Pucynox 6 — JloGaBneHnue orpaHu4eHUS



B pesynpraTe OymeT NpHWHATO TOCHEIHEE OTpaHWYEHHWE UM BO3BpaAT K

nuanoropomy okHy «IlapaMmeTpsl noucka pemeHus» (PUCyHOK 7).

T T e L i u

Pucynok 7 — [TapameTpsl moOuCKa peieHus

[Tocne BbIOOpa KHONKU «HalT» pemienre oToOpa3utTcs OKHO «Pe3ynbrarhbl

MOKMCKa peleHus» (PUCYHOK 8).

PEIYANTATI NOACKA (OISR n

(
; . l Osmene L v—

Pt wBdarun Do O e sttt o g ATBME O T sl Alase 06 Tr Ba D) sl sibe.

Pucynoxk 8 — Pe3ynpTarsl moucka pemeHus

Jnst  coxXpaHeHUsi TMOJYYEHHOTO pelieHUus] HeOoOXOJUMO HCMOJb30BaTh
nepekioyatenb «CoxpaHUTh HaWJeHHOE peiieHue». g BbIBOJa OTYeTa MO
pe3yJbTaraM BbIIEIUTH B mojie «Otuerb» «Pe3ynprarel» Haxarh KHOMKY «OK».

[Tocne yero Ha paboueM JIMCTE OTOOPA3UTCS pellieHHE 3aa4uu (PUCYHOK 9).
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Pucynok 9 — Pe3ynbrar pemienus 3agauu

Ha co3nanHOM ojHOMMEHHOM JucTe Oyner BbiBeaeH OTYET O pe3ysbraTax

(pucyHnok 10).
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Pucynok 10 — Otuet o pe3ysbrarax
B pesynbrare pemieHus 3agayu NOJYyYWSIA CyMMapHOE BpeMsl MOHTaKa BCEX
obbexToB 17 en.

HpI/I 9TOM PaCIPCACICHNUC KPAaHOB 110 o0BeKTaM caeayroaiece:



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

2-i1 — Il oOBekTa;

3-1i — III oOBekTa;

4-ii — IV oObekrTa.

3adanue 0ns camocmoamenbHo2o peueHus.

Ha n tunoBeIx onepanuii Heo6Xx0aUMO HazHa4uTh N pabounx. Croumocts Cj;
BBITIOJTHEHMS I1-M pabodnM j-i oreparu (110 BapuaHTaM) MpUBe/cHa B Ta0HIe 2.
Tpebyercs HallTh Takue Ha3HA4YEHUs pabOUYUX, IPU KOTOPBIX BCE ONEpaIy ObLIN
Obl BBINOJIHEHBI, KaXJbl pPaOO4YMil 3aHAT TOJIBKO Ha BBIIOJIHEHUH OIHOU

orepaluu, CyMMapHasi CTOMMOCTh pa0OT MpH 3TOM ObLila MUHUMAJIBHOM.

KoHTpoJsibHbIE BOIIPOCHI.

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

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

IHopsinok BbINOJHEHHS 3aJaHUS.

1. Ilepen BBIMOTHEHUEM 3aJITaHUSI U3YUUTh TEOPETUUECKYIO YACTh.

2. CoxpanuTth HOBYIO KHUTY MS Word.

3. OTBETUTH HA KOHTPOJIbHBIE BOIPOCHI.

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

— MEPBbI UCTOYHUK: TEOPETUUECKAS YaCTh;

— BTOpPOM M TpeTud ucTouyHUKU: Internet (¢ oOsi3aTeNbHBIM NPUBENCHUEM
TUIEPCCHIIOK).

4. Coxpanutb HOBYIO KHUTY MS Excel.

5. BeinosnHuTh 337aHKE (CETATh BHIBOJIBI).

B kuure MS Excel:

— B [IEPBOM BKJIAJIKE: BBITIOJIHUTH IPUMED;

— BO BTOpOﬁ BKJIQJIKC:. BBIIIOJIHUTD 3aaHHUC CBOCTI'O BapHaHTa.



Tabnuna 2 — BapuanTsl 3aganus

Bapuanr 1
Onepanuu
Paboune o, o, 0, ) O
W, 60 52 45 40 38
W, 65 46 45 52 42
W, 72 50 70 44 51
W, 30 30 50 62 63
W;s 42 44 52 60 38
Bapuant 2
Onepauun
Paboune o, o, o) o) O
W, 75 60 79 70 72
W, 121 110 90 /8 86
W; 70 68 85 70 74
W, 75 60 79 70 73
W5 80 100 90 92 98
Bapuanr 3
Onepanuu
PaGouue 0, o, 0, ) O
W, 20 15 20 14 18
W, 22 10 12 15 17
W, 11 22 14 18 17
W, 20 15 20 22 20
W5 18 19 22 15 20
Bapuant 4
Onepanun
Paboune 0, o, 0, ) O
W, 14 12 13 9 11
W, 10 14 15 16 19
W, 19 22 24 19 20
W, 20 15 20 22 20
W5 11 22 14 18 17
Bapuant 5
Onepanuu
PabGoune 0, o, 04 o) O
W, 12 14 15 16 19
W, 11 22 14 18 17
W, 15 12 13 17 20
W, 20 15 20 22 20
W5 16 16 19 18 20
Bapuant 6
PaGoune Onepanun




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




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




Bapuant 17

Onepanuu

PaGoune o, o, 0, ) O
W, 11 22 14 18 17
W, 10 14 15 16 19
W; 12 16 16 14 19
W, 14 12 13 9 11
W5 20 15 20 22 20
Vkazanus.

1. [TocTponTh MaTeMaTUYECKYIO MOJIEIIb 3aa4H.

2. Co3pnatb Ha paboueM jucte Excel Tabnuity A BBo/1a HCXO/IHBIX TAHHBIX.
3. 3anoJHUTh TAaOJIUILY UCXOJHBIMH TaHHBIMU U HEOOXOIUMBIMU (DOPMYJIaMHU.
4. HaliTu peuieHue 3a1auu cpesicTBaMu HacTpoiiku «Ilonck pemeHus».

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




JlaGopaTopnas padora Ne 8. Ilpumenenue nHaacrpoiikum Solver (Ilouck

peuieHus) AJIsl pelieHusi HecOAJAHCHPOBAHHOM 32/1a4M 0 HA3HAYEHHAX.

Lenv pabomul.
HayuuThcsi mcmonb30BaTh BO3MOKHOCTH MS Excel ansa pemenus 3amad

OIITUMH3AaII1H B HG(l)TGFaSOBOM JCIIC.

Ilocmanosxka 3a0auu.

Paccmotpum perienne HecOamaHCHPOBAaHHOW 3afaud O Ha3HAYECHMAX, KOT/A
YHCJIO UCTIOJTHUTENICH N HE PAaBHO YUCITY BBIMOJTHIEMBIX padboT M.

[Tpu 5TOM BO3MOXKHBI JIBa CITy4as:

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

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

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

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

buxTuBHBIX UcoaHUTENs Wii1, Wi, ..., Wi

3aoanue 0151 camocmosamenbHO20 peuleHus.

Ha n TunoBsIx onepanuii Heo6X01UMO Ha3HA4UTh N pabouux. Ctoumocts Cj;
BBITOJIHEHUS I-M pabo4uM J-i oneparuu (0 BapuaHTaM) MpUBeaeHa B Tadauie 1.
TpeOyeTcst HATH Takue Ha3HAYEHUsS] pabOurX, MPU KOTOPBIX BCE ONEpaluu ObUIN
OBl BBINOJHCHBI, KaXXIbId pa0OouMii 3aHAT TOJBKO Ha BBIITOJIHECHUHW OIHOMN

oriepaliy, CyMMapHasi CTOMMOCTh PaOOT Mpu 3TOM ObLTa MUHUMAJIBHOM.



KoHTposbHBIE BONPOCHI.

1. B dyem 3akmoyaercs — NPUHIUIMAIBHOE  Pa3jIMyue  MEKIY
cOarlaHCHPOBaHHO# b HecOaaHCHPOBaHHO 33ajauaMy O HA3HAUCHHSX ?

2. Onumure TNOpSAOOK pelIeHHs HecOaTaHCUPOBAHHOM 3aJayaMu O
HA3HAYCHHUSX C IOMOLIBIO HaCTpOUKu «IIonck permenus».

ITopsioK BBINOJTHEHUS 3aJaHU.

1. Ilepen BBIMOIHEHHEM 3aJaHUS U3YUUTh TEOPETUUECKYIO YACTh.

2. CoxpanuTth HOBYIO KHUTY MS Word.

3. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.

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

— IIEPBBIM NCTOYHUK: TEOPETUUECKAS YACTh;

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

4. Coxpanuth HOBYIO KHUTY MS Excel.

5. BpInoaHUTh 3a1aHue (cienaTb BHIBOJIBI).

B knure MS Excel:

— B IIEPBOI BKJIAJKE: BBIITOJIHUTH IPUMED;

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

Ta6numa 1 — BapuanTsl 3a1anust

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




Bapuant 2

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




Bapuant 6

Onepanuu
Paboune 0, o, O, 0, o) O o,
W, 45 64 72 68 75 34 78
W, 48 o4 30 30 19 48 19
W3 86 37 68 68 28 96 29
Bapuant 7
Onepanuu
Paboune o, o, 0, o,
W, 54 64 57 49
W, 68 67 52 73
W3 56 30 30 19
W, 48 68 68 28
W5 81 42 84 76
W 73 47 30 19
W, 67 68 78 34
Wg 57 36 43 54
Bapuant 8
Onepanuu
Paboune ) o, 0s o,
W, 81 42 78 34
W, 73 47 43 54
Bapuant 9
Onepanuu
Pa6oune 0, o, 0 o)
W, 60 57 45 40
W, 65 46 45 52
W, 68 57 70 68
W, 42 37 54 62
W5 42 44 52 68
W 74 57 72 68
BapwuanT 10
Onepanuu
PaGoune 0, 0,
W, 44 52
W, 57 72
W3 71 47




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




Bapwuant 15
Onepanun
PabGoune 0, o, 0, o,
W, 62 72 50 64
W, o4 35 38 o4
Bapuanr 16
Omnepanuu
PaGouune ) 0, 0, o,
W, of 52 60 40
W, 65 46 45 52
W, 72 50 70 44
W, 35 38 81 59
W5 42 41 68 60
W;s 71 45 72 95
Bapwuant 17
Onepanyun
PaGouue 0, o,
W, 97 82
W, 47 81
W, 47 74
W, 45 72
Ykazanus.

1. ITocTponTh MaTEMATUYECKYIO MOJIENb 3a/1a4H.

2. Coznatb Ha pabodem iucte Excel Tabnuiry 115 BBO1a UCXOHBIX JIAHHBIX.
3. 3amoHUTh TaOIUIYy HCXOIHBIMU JAHHBIMA U HEOOXOIMMBIMHU (hOPMYJIaMH.
4. Haiitu pemienue 3a1a4m cpencTBaMu HaacTponku «Ilonck pemenus».

5. BeiBectu oTyeT 1o pesysbraram. Crenatb BbIBOJBI.




IlepeyeHb OCHOBHOM U JONOJHUTEILHOM JTUTEPATYPbI, HEOOX0AUMOI

IJIS1 OCBOCHUS TUCIHUILINHBI

IlepeyeHb OCHOBHOM JIMTEPATYPhHI:

1. Kysneno WM.H. HayuHoe wuccienoBanue: MeToauka NPOBEICHUS U
opopmiieHne. — 2-¢ wu3a., nepepad. u gon. — M.: HM3marenbcko-Topropas
xopnopanus «Jlamkos u K°», 2006. — 460 c.

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

3. xmsip M.®. OcHoBel HayuHbIX uccaenoBannil. YII.-M.: M3n. nom

«JlamkoB u K», 2008. — 243c.

IlepeyeHb 10NMOJIHHUTEIBHOM 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. HW.. OcCHOBBI JMIEH3UOHHOW M CepTU(PHUKAITMOHHOMN
nearenbHocTH: yu. mocodue / Pern. B. B. ®enopenxo, B. II. Mouanos. —
Crasponons: CesKasl'TY, 2005. — 86 c.

3. I'apnaeB A.1O. Excel 2002 Pa3pabotka npunoxenuii — bXB-IlerepOypr,
2004.

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



[Tpunoxenue 1

3raverme t-xputepis CThI0ASHTa NDH YPOBHE 3HAUMMOCTH
( 001 005 0.1; 0,15 020, 025; 030)
TaGmugs 1
n P-0,01 P-0,05 P-01 P-0,15 P-02 P-025 P-03

1 636567412 127062047 63137515 41652008 30776835 24142136 19626105
2 99248432 43026527 29199856 22819306 18856181 16035675 13862066
3 58409093 3,1824463 23533634 19243197 16377444 14226253 12497781
4 46040949 27764451 21318468 17781922 15332063 13443976 1,1895669
5 40321430 25705818 20150484 16993626 14758840 13009490 1,1557673
6 37074280 24469119 19431803 186501732 14397557 12733493 1,1341569
7 34994833 23646243 18945786 16165917 14149239 12542787 1,1191591
8 33553873 23060041 18595480 15922214 13968153 12403183 1,1081454
9 32498355 22621572 18331129 15737358 13830287 12296592 1,0997162
10 31692727 22281389 18124611 15592359 13721836 12212554 10930581
11 31058085 22009852 17958848 15475598 13634303 12144602 10876664
12 30545396 21788128 17822876 15379565 13562173 12088525 10832114
13 30122758 21603687 17709334 15299196 13501713 12041462 10794687
14 29768427 21447867 17613101 15230851 13450304 12001403 10762802
15 29467129 21314495 17530504 15172280 13406056 1,1966893 10735314
16 29207816 21199053 17458837 15121302 13367572 1,1936854 10711372
17 28982305 2,1098156 1,7396067 15076588 13333794 1,1910471 1,0690331
18 28784405 21009220 17340636 15037077 13303909 11887115 10671695
19 28609346 20930241 17291328 15001888 13277282 1,1866293 10655074
20 28453397 20859634 17247182 14970355 13253407 1,1847614 10640158
21 28313596 20796138 17207429 14941938 13231879 1,1830764 1,0626697
22 28187561 20738731 17171444 14916196 13212367 1,1815487 10614488
23 28073357 20686576 17138715 14892769 13194602 1,1801572 1,0603365
24 27969395 20638986 17108821 14871358 13178359 11788845 10593189
25 27874358 20595386 17081408 14851713 13163451 11777160 10583844
26 27787145 20555294 17056179 14833625 13149719 1,17663%4 10575232
27 27706830 20518305 17032884 14816916 13137029 1,1756443 10567270
28 27632625 20484071 17011309 14801434 13125268 1,1747218 10559887
29 27563859 20452296 16991270 14787048 13114336 1,1738642 1,0553022

http://old.exponenta.ru/educat/referat/ X1konkurs/student5/tabt-st.pdf
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Meroanueckie peKOMEHJAIMU TpEeAHa3HAYEHBI I CTYJIEHTOB BYy3a
«CeBepo-KaBka3ckuii (eqepaabHbIi yHUBEPCUTET)

[enn MeTOAMYECKUX PEKOMEH TN

1. MeTtoaudeckoe COMPOBOXKIACHHUE IMpOLiecca BBEIACHHUS U pealln3aliu
TpeboBanmii deneparbHOrO0 TOCYIapCTBEHHOTO 00pa30BaTENbHOTO CTaHIapTa
BbICHIEro npodeccronansHoro odpazoBanusa (nanee GI'OC BO), momonis npu
pa3paboTke pabounmx YYEeOHBIX MPOTpaMM AWCIUIUIMH W TPOo(eCcCHOHATHHBIX
MOJyJIeil OCHOBHOM oOpa3oBarenbHOM nporpammsl (anee OOIT).

2. Coznanue B 00pa30BaTEIIBHOM YUPEKIACHUN YI4EOHO-METOIUICCKOTO
obOecrieueHus: 00pa3z0BaTEILHOrO MpolIecca.

Meroanueckue peKOMEHAAIMN OMPEESIOT CYIIHOCTh CaMOCTOSTEIbLHOM
paboTHI CTY/IEHTOB B By3€, €€ Ha3HaYeHHE, MIIaHUPOBaHuE, (JOPMbI OPTaHU3AINN U

BHU bl KOHTPOJIA.
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|. HopmaTuBHoe o0ecnieueHue caMocTosiTeibHOM padoTsl B ®I'OC BO

1.1. ®I'OC pazgen: «TpeboBanus K ycioBusM peanusaruu OID»:

— TpeboBanus k 00s3aTeILHOMY MHHUMYMY COJIEpKaHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl TOATOTOBKY MHKEHEPA, K YCIOBUAM €€ peau3aliu
U CpOKaM €€ OCBOGHHUS  ONpeAeNSIOTCS  HacTosmMM  (eaepalbHbIM
roCyJ1apCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM;

—o0Opa3oBarenpHas MporpaMma MOATOTOBKM HMHXKEHEpa COCTOUT U3
TUCIUTUIMH ~ (efAepalbHOTO  KOMITOHEHTa,  JUCIHMIUIMH  HalWOHAIBHO-
PErMOHANBHOTO (BY30BCKOT0) KOMIIOHEHTA, AUCUMUIUIMH 1O BBIOOPY CTYAEHTA, a
Takke (PaKyJIbTaTUBHBIX AUCHUIUIMH. J[MCUMIIIIMHBI BY30BCKOTO KOMIIOHEHTa M
JUCLUUIUIMHBL 1O BBIOOPY CTYACHTAa B KaXJOM IMKJE JOJDKHBI COJACPKATEIBHO
JOTIONHSATH JUCIUIUIMHBI, YKa3aHHbIE B (he/ilepaiIbHOM KOMIIOHEHTE ITUKJIA;

— MaKCUMaJIbHbI 00BbeM yueOHOUM Harpy3KkH CTyJEHTa yCTaHaBlIUBaeTcs 54
yaca B HENENI0, BKIOYAasd BCE BHUABI AayJIUTOPHOM W BHEAyAUTOPHOU
(camocTosITeIBbHOM) yueOHOM padOTHI.

Bo BpeMs caMOCTOSITENIbBHOM MOATOTOBKM OOyYaroniuecss AOJDKHBI OBITh
obOecrieueHsl  goctynoMm Kk cetu  HWurepHer. Peanmuzammss ~ OCHOBHOM
o0pa3oBaTeabHOM MPOrpaMMbl TIOJITOTOBKM MaruCTpaHTa J0HKHA 00€CIIeunBaThCS
JIOCTYIIOM KaXXJIOT0 CTYyJEHTa K OuOIMoTeuHbIM (QoHAaM U 0azam JaHHBIX,
bopMHUpYEMBIM TI0 TOJTHOMY MEPEYHIO AUCIIUIUIMH OCHOBHOW 0Opa30BaTeIbHOM
MpOrpaMMbl U3 pacuyeTa 00ECTICUEeHHOCTH YUeOHUKAMU U YYEOHBIMU TTOCOOUSIMU HE
Menee 0.5 sk3eMIuIsipa Ha OJHOTO CTyAeHTa. bubnmoreka By3a JODKHA HMETh
JIOCTAaTOYHOE KOJIMYECTBO COBPEMEHHBIX YUEOHUKOB U YUEOHBIX MMOCOOUI TIO BCEM
UKJIaM JUCHUIUIMH M TIOCTOSHHO BOCHOJIHSTBCS HAYYHOU JHUTEpaTypod u
NEPUOIMYECKUMH U3TAHUSAMU HEPTEra30BoT0 mpoduis

OO0beM BpeMeHH, OTBEICHHBIN Ha BHEAYIUTOPHYIO CAMOCTOSITEHHYIO
paboTy, HAXOIUT OTPAKECHUE:

e B paboueM ydyeOHOM IJJaHE — B LIEJIOM IO TEOPETHUYECKOMY OOYUEHHIO,

KOKIOMY W3 IUMKIOB JUCIUIUIMH, NPO(eCcCUOHATBHBIX MOAYJIEH U

MEKIMCIMIUIMHAPHBIX KYPCOB,



e B pabouMx mporpaMMax y4eOHBIX AMCLUUIUIMH, NPOPECCHOHATBHBIX

MOAYJIEH U MEXIUCUMIUIMHAPHBIX KYPCOB C PACHPEEICHUEM MO pa3lienaam

HJIX KOHKPCTHBIM TCMaM.

I1. HazHayeHne U BUABI CAMOCTOATEIbHON PadOThI CTY/IEHTOB.

CamocrosTenpHas pa60Ta IMPOBOJAUTCA C LCJIbIO:

CUCTEMATU3ALMM M 3aKPEIUICHHS TOJYYEHHBIX TEOPETHUYECKHUX
3HAHUU U NIPAKTUYECKUX YMEHUU CTYIECHTOB;

yIIyOJIEHHS U PACIIUpPEHNs TEOPETUUECKUX 3HAHUM;

(GopMUpOBaHUSA YMEHMH HCIOJIb30BaTh HOPMATHBHYIO, IPAaBOBYIO,
CIPABOYHYIO JOKYMEHTAIMIO U CEHUAIBHYIO JINTEPATYpPy;

pa3BUTHS MO3HABATENbHBIX CIIOCOOHOCTEW U aKTUBHOCTH CTYACHTOB:
TBOPYECKOW WHULMATHBBI, CAMOCTOSTEIBHOCTH, OTBETCTBEHHOCTH,
OpraHU30BaHHOCTH;

(GOopMHpOBaHHUE CAMOCTOSITEIBHOCTH MBILIUICHHS, CHOCOOHOCTEH K
CaMOpa3BUTHIO, COBEPILICHCTBOBAHUIO U CAMOOPTIaHU3aLIUN;
dbopmupoBaHus MPAKTUYECKUX (oOmrey4eOHbIX "
PO ECCUOHANIBHBIX ) YMEHUIN U HABBIKOB;

Pa3BUTHUIO UCCIICAOBATCIbCKUX YMGHHﬁ.

B yue6noMm miporiecce OV BbIIEISAIOTCS 1B BUJIa CAMOCTOSITEIbHON PaOOThI:

AyauTopHas 1o JUCUUILIMHE, BreayauropHas o JUCHMIUIMHE,
MEXIUCLHUIUIMHAPHOMY KYpCy MEXKIUCUUAIUIMHAPHOMY KYpCY

H

BBITIOJTHSIETCS] HA YYCOHBIX
3aHATHSAX, IO HEMOCPEICTBEHHBIM
PYKOBOJCTBOM MpPENOAaBaTENS U

BBITIOTHSETCSI 110 33IaHUIO
npenojaBares, Ho 0e3 ero
HETMOCPEJCTBEHHOTO YYaCTHS.

110 €T0 3aJaHUIO0 hTa

HCCICAO0BATCIIbCKAA, HAaYYHO-HCCJICA0BATCIIbCKAs pa60Ta CTYACHTOB,



BBIIIOJIHACMAA BO BHCAYAUTOPHOC BpPCMA 110 3aJdaHUIO W IIpU METOANYCCKOM

PYKOBOACTBC IIPLIIOAaBaTeCisd, HO 0e3 ero HCTIOCPCACTBCHHOTO YUAaCTHA.

II1. KoHTpoJb caMOCTOSATEILHOM PA0OTHI CTYACHTOB NPENnoAaBaTeIsIMU.
KonTposas caMocTosiTenbHON pabOThl CTYACHTOB IIPEyCMaTPUBACT:
® COOTHECEHHME COJICPKAHUS KOHTPOJIA C LEIIMH O0yUeHUS,
® 0O0BEKTUBHOCTH KOHTPOJIS;
® BAJIUJAHOCTH KOHTPOJIS (COOTBETCTBHUE MPEABSIBISEMBIX 3aIaHUIl TOMY, YTO
MIpeIoIaraeTcs IPOBEPUTH);

L z[H(b(bepeHuHaumo KOHTPOJIbHO-U3MCPHUTCIIbHBIX MATCPHAJIOB.

@DopMBbI KOHTPOJISI CAMOCTOSATEIbHOI Pad0THI
1. TIpocMmoTp U MpoOBEpKa BHITIOJHEHHS CAMOCTOSITEILHOM PabOThI
MPENO/IaBATEIIEM.
CamonpoBepka, B3auMOIIPOBEPKA BBIMIOJHEHHOTO 3a/IaHHsI B TPYIIIIE.
OO0cyxieHue pe3ynbTaTOB BBIIIOJIHEHHON PabOTHI HA 3aHSTUU.
TecTtupoBanue.
[TucebMeHHbIN OmpoC.
YcTHBIN ompoc.
NunuBuyanbHoe cobecenoBaHue.

Komnoksuym.

© 0o N o g~ w N

Otyer o mpoaenaHHoi padoTe.

10.3ammra pedepaToB I KypCOBOM paOOTHI.
11.TBopueckuit KOHKYypC.

12.laTepHET - KOH(PEPEHIIHH.

13. KonTpomnsHas pabdoTa.

Kpurtepuu oneHK# pe3yibTaTOB CAMOCTOSATENbHON PadoThI



Kputepusmu o1ieHOK pe3yinbTaToB BHEAYAUTOPHOIN CaMOCTOSITENIbHOM pabOThI

CTyACHTA ABJIAIOTCA:

YPOBEHBb OCBOEHUS CTYAEHTOB yueOHOr0 MaTepHaa;

YMEHHMSI CTYJIEHTa WCIOJIb30BATh TEOPETUUYECKUE 3HAHUS IMPHU BHIIOJHEHUU
MPaKTHYECKUX 3a7ay;

c(hOpMHUPOBAHHOCTH OOIIEYUeOHBIX YMEHU;

YMEHHMSI CTy/I€HTa aKTUBHO MCIIOJIb30BaTh 3JEKTPOHHBIE 0Opa30BaTEIIbHbIE
peCypChl, HaXOUTh TPEOYIOLIYIOCS HH(DOPMALINIO, U3yYaTh €€ U IPUMEHSITh
Ha MPAKTHUKE;

00OCHOBAaHHOCTb U YETKOCTb U3JI0KEHUS OTBETA;

oopmileHne MaTepuana B COOTBETCTBUU C TPEOOBAHUSAMU;

YMEHHE OPUEHTUPOBATHCS B TOTOKE WH(GOPMAIINH, BBIIEISTH IJIaBHOE;
YMEHUE 4YETKO CQPOpMYyIHpOBaTh MpoOJeMy, MNPEIIOKUB €€ pEIICHUE,
KPUTHYECKH OIICHUTDH PEIICHUE U €TO MOCIICCTBHS;

YMEHHME TOKa3aTh, MPOAHAIM3UPOBATh aJbTEPHATUBHBIE BO3MOXKHOCTH,
BAPUAHTHI JICHCTBUM;

yMmeHue c(hOpMHpPOBATH CBOIO MO3HIIMIO, OLIEHKY U apIYMEHTHUPOBATh €€.

Coaep:xanue BHEayAMTOPHOI CaMOCTOSAITE/IbHOM /1eATEJIbHOCTH
CTYJ€HTOB
Mertoauueckue ykazaHus sl CTyI€HTOB 1O BBITIOJIHEHUIO

CaMOCTOSTENIbHON pabOThI:

1. IToaroToBKa K JIEKIIUAM

2. IloaroToBka K MpakTUYECKUM 3aHATHUSIM

3. Pemienuie 3a1ay mo reMam:

l.

[[nanupoBaHrie © TPOTHO3UPOBAHUE NEATEILHOCTH HEPTEra3oBOTrO

MPEANPUATHS.

2. UnpopMalinoHHbIE TEXHOJIOTHH YIIPaBICHUS IPEANPUATHEM.

3. lHHOBaMM U UX >KU3HEHHBII [TUKII.

4. VluBecTULIMOHHAS JESITENbHOCTh HE(DTEra30BOro MPEeANPUITHS.



4. Pa3paboTka Ou3Hec-TIaHa MHBECTUIIMOHHOTO MPOEKTa MPEANPHUATHSI.

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

6. ®UHAHCOBO-3KOHOMHYECKHE MOKa3aTeu IIPOU3BOJCTBEHHO-
XO3SIICTBEHHOH 1€ATENbHOCTH NPEANPUATHSI.

7. Drtansl JIaHUPOBAHMSI HA MIPEANIPUATHH.

8. CooTBercTBUE (QYHKIUI YIIPABICHUS U UX COJIEPIKaHUEM.

9. Dransl CTpyKTypU3alMi He(PTEra30BbIX MPOEKTOB.

10. VYcraHoBieHHE COOTBETCTBUS MEXIy KpUTEPHUSIMH BbIOOpa KaHaia
pacnpeneseHus U UX COAEP/KaHUEM.

11. BausitHue SKOHOMHYECKOM CpCabl Ha ACATCIIBHOCTD OpraHu3allun.
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