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BCTYII

[IpakTuuHe 3aHATTA 1€ OAHA 13 OCHOBHUX ()OPM HABYAIBHOTO 3aHATTS Y
3aKJIaJi BUIIOi OCBITH, HAa 3aHSATTI NPOBOTUTHCS JETAbHUN PO3TIISIT TEOPETUUHUX
MOJIO)KEHb Ta (POPMYIOTHCS BMIHHS 1 HaBHYKH iX MPAKTHYHOTO 3aCTOCYBAHHS
[IIXOM 1HJIMBITyalbHOTO BUKOHAHHS 37400yBauyaMu BUioi ocBiTy (BO) mpakTuyHmx
3aBJlaHb. 3aHATTS MPOBOJATHCA 3 TEM poOOYOi MPOrpaMy HaBUAIBHOI TUCIUILIIHH 1 €
eheKTUBHOIO (HOPMOIO 3aKPIIUICHHS TEOPETHYHUX 3HaHb, OTPUMAHMX Ha JICKIISIX 1
miJ 4ac caMOCTiHHOI poOOTH 3 HaBYAIbHOIO JiTepaTyporo. [lpakTuune 3aHATTA
cripusie OpMyBaHHIO BMIHHSI BUPIIITyBaTH KOHKPETHI MPaKTU4HI 3aBaaHHs. [ '0l0BHA
MeTa MPAaKTUYHUX 3aHATh: OMaHyBaHHsS 3700yBadyamMu BO HaBYaJIbHOI AMCIUILIIHH,
3a0e3nedeHHs] TJIMOOKOTO 1 BCEOIYHOTO aHajizy Ta KOJEKTHUBHOTO OOTOBOPEHHS
TEMaTUKW TUCIUIUIIHM, HAaBYaHHS €JIEMEHTaM TBOPYOrO 3aCTOCYBAaHHS OTPUMAaHUX
3HAaHb Ha MPAKTHIII.

Kontponbs TteopernyHux 3HaHb 3100yBauiB BO 3a0e3nedyeTbcst HUIIXOM
BUKOPUCTAHHA PI3HUX METOMIB KOHTPOJIIO: TIOTOYHE ONUTYBAHHSA, TECTYBaHHS,
BUKOHAHHS Ta 37]a4a MPaKTUYHUX poOiT, pedepaTis.

MeTor0 BHKJIaJaHHS HaBYAJIbHOI JUCHUILIIHU «OCHOBH TeOpli NPUHHATTA
pimieHp» € (OpPMYBAaHHS 3HAHb 3aKOHOMIPHOCTEH NPUUHATTS pIlIEHb B PI3HUX
YMOBaX, METOJIIB 1 MOJIEJEH MOIIYKY pIlIEHb Ta HABUYOK X MPAKTHUYHOI peanizauii y
HayKOBIi Ta MpodeciitHIi AISUTBHOCTI 3 BAKOPUCTAHHSIM KOMIT IOTEPHUX 3aC001B.

OCHOBHMMHM 3aBJIaHHSIMU BUBYEHHS MUCIUILTIHA «OCHOBH TEOpii MPUHAHATTS
pillieHb» € HaJlaHHA MaWOYTHIM MaricTpaM METOJOJIOTIYHUX OCHOB TMPUAHSATTS
pillieHb B CKJIQJHUX CHUCTEMaxX KEPyBaHHS Ta NMPAKTUKU BUKOPUCTAHHS METOJIB 1
MojieNiel MPUNHATTA PIllIeHh B yMOBaX MOBHOI BU3HAYEHOCTI 1H(OpMAIlii, pU3HKY,
HEBM3HAYEHOCTI, KOH(DIIKTY, a TaKoXk 3a0e3MEeYUTH 3aCTOCYBaHHS KOMIT IOTEPHUX
3aco01B P PO3B’sI3yBaHHI 33/1a4 MIPUUHSATTS PIlICHb.

B pe3ynbrari 3acBO€HHS HaBYAJIBHOTO MaTepialy JUCIUILTIHU 3100yBadi BO
MMOBUHHI:

3HaTH: OCHOBHI MOHATTS 1 BU3HAYEHHSI TEOpil NPUUHSATTS pILIEHb; €Tanu
Mpoliecy NPUUHATTS PIIIEHb; YMOBH MPUIHATTS pillIEHb aBIallIHHUMU ONlepaTopaMu;
OCHOBHI KJIacH 3aJa4 Teopii NPUIHATTS pillleHb; OCHOBHI METOAU TEOpli MPUHHATTS
pillIeHb; TICUXOJIOTIYHI AaCMEeKTH TMOBEIIHKU JIIOAUHU-OMEepaTopa MpU NPUUHSTTI
pIlLIEHHS.

BwmiTtu: dopmainizyBaTu 3aauy NpUHHATTA PillIeHb; TPABUIHLHO 0OMPATH METO/
pO3B’sI3aHHS 33Jayl NPUUHATTS PIIIEHb; 3aCTOCYBaTH METOAM MaTeMaTUYHOTO
MporpamMyBaHHS JI0 PUHAHATTS PIIEHh B YMOBaX MOBHOI BU3HAYEHOCTI TIpodeciitHoi
iHdopmarii; mpuiiMati PINICHHS B YMOBAaX HEBU3HAUYEHOCTI HA OCHOBI CYJ/’KEHb
eKCIIEePTiB; BUKOPHUCTOBYBAaTH METOAM MPHUUHATTA pIIIEHb B YyMOBaxX pHU3HUKY;
BUKOPUCTOBYBAaTH  KJIACU4YHI  KpUTepli MPUUHATTA  pINIEHHSI B  yMOBax
HEBH3HAYCHOCTI, MOJICNIOBATH Ta PO3B’SA3yBaTH KOHQIIIKTHI CHUTYyallii METOJaMH
Teopii  irop; BHKOPUCTOBYBAaTH  palllOHAJbHY  CTpaTerir0o  MEpPexXoay  Bil
IHAUBIIyaIbHUX TIepeBar JI0 TMepeBar TIpyId; 3acTOCOBYBAaTM METOAM Teopii
OPUUHSTTS PIIEHb 3 BUKOPUCTAHHSAM KOMIT FOTEPHUX 3aCO01B.



Tabmuns - Tlepenik Tem 3 poOoU0i MporpamMu, siKi BAHOCATHCS Ha TPAKTUYHI 3aHSITTS

No Kinbkicth
3/m Ha3sa Temu rOJIMH Ha
MPaKT.3aHSITTSI
1 |Tema 1. 3aranpHa XapaKTepUCTUKA MPUUHATTS PILICHb. 9
Metoau npuiHATTS pillicHb
2 | Tema 2. Meroa miHIMHOTO MpOrpaMyBaHHSI B Teopii 9
MPUHHSTTS PillIeHb
3 | Tema 3. TpancnopTHa 3a7a4a JIHIHHOTO MPOTpaMyBaHHS 2
4 | Tema 4. MepexeBe IUIaHYyBaHHS 1 YIpPaBIiHHS. 5
JlunamiuHe IporpamMyBaHHS
5 | Tema 5. ITpuitHATTS pillieHb B YMOBaxX PU3UKY 2
6 | Tema 6. IlpuifHATTS pillleHb B YMOBaX HEBU3HAYEHOCTI 2
7/ | Tema 7. ExcriepTHI METOJIU IPUNHSATTS PIIICHb 2
8 | Tema 8. Enementu Tteopii irop. [lpuitHATTS pimieHb B
yMoBax KOH(IIKTY. KOJIEKTMBHI pIIIEHHS B HEBEJIMKIN 2

rpymi




Tema 1. 3arajbHa XapaKTepuCTHKA NPUHHATTA pillieHb. MeTOau NPUTHATTSA
pilieHb

I[pakTnune 3ansarra 1

[IJIAH

1.1 TIpoGnemu mpuiHATTS pillieHb B IMBUIbHIN aBiallii.

1.2 Ponp moncbkoro (akTopa B aBiallifHO-TPaHCIIOPTHIN CHCTEMI.

1.3 OcHOBHI OHATTSA 1 BU3HAYEHHS TEOPil MPUHHATTS PILICHb.

1.4 Etanu npuiHATTA pimieHb. OCHOBHI IPOLEAYPH Mpoliecy popMyBaHHS
plIlIeHb.

1.5 Mopens mpoOieMHOi cuTtyallii. XapakTepuCTUKa JIOIUHU, SKa TpUiMae
pIIIEHHS.

1.6 Knacudikarist 3a1a4 npuiHATTS pimeHb. CKiIaaHicTh. JluHaMika. YMOBH
OPUMHSTTSA PIIIEHb.

1.7 MeTtoiu IpUIHATTS PIlLIEHb.

1.8 Meronu MaTeMaTHYHOIrO MpOrpaMyBaHHS B TEOpil NPUUHATTS PILLICHb.
Krnacudikanis 3a1a4 MaTeMaTUyHOTO IPOrPaMyBaHHS.

OcHoHi meopemuuti 8100MOCHI.

Eprarnyna cuctema - JIFOIMHO-MalIMHHA CUCTEMA, 110 MA€ B CBOEMY KOHTYPI
moauny-omneparopa (JI-O) (aBiamiiina epratuuna cuctema - AEC).

[IpuitHATTS pilieHHs - 1€ HITIECHPsIMOBAaHUN BHUOIp 3 MHOMXHHHU CTpaTeriii
(dhopMyBaHHS TIOCIIIOBHOCTI JiH, IUISIXOM TIEPETBOPEHHS BX1AHOI 1H(pOpMaIlii, KOJIu
CUTYyaIlisl HeBU3HAYCHA.

AnpTepHaTHBA - 11€ HANPSAMHU MOKJIUBOI [ISJIBHOCTI B MOMEHT MPUUHSTTS
pimeHHs. MHOXHWHA aJbTEPHATHB - CYKYIHICTh BCIX MOMJIMBUX HaIPsSMIB
IISJTBHOCTI.

Kpurepiii Bubopy - ymoBa, 110 JT03BOJISIE 3 MHOKMHM aJbTEPHATUB BUOpaTH
aJbTEPHATUBH, SIKI B HAWKpaIllii Mipi BIAMOBIIAIOTh 3aaHiid METI.

Ocoba/monuna, sika npuiimae pimenss (JITIP) — ue nroauna (abo rpymna ocid),
AKl BOJIOJIIOTH IpaBaMU BHUOOPY pIIIEHHS 1 HECYTh BIANOBIJANBHICTH 3a HOro
HACIIIKH.

3anaya npuitHATTS pimeHHs (311P) nossirae y dopmyBaHH1 0€371141 MOAKIMBUX
BapIaHTIB, 110 3a0€3eYy0Th BUPIIIEHHS TPOOJIEMHOI CUTYyaIlli TPH ICHYIOUHX
O0OMEKEHHSIX, 1 BUIIJICHHS CEpe]l IUX BapiaHTIB OJTHOTO KPamioro abo AEKITEKOX
KpaluX BapiaHTiB, 10 33J0BOJILHSIOTH TPOIIOHOBAHUM JI0 HUX BUMOTaM.

3aneXHO BiJl YMOB, B SIKMX MPUIMAaIOThCS PIILIEHHS, METOHU iX OOIPYHTYBaHHS
JUISTHCS HA TPU TPYIIU:

1) MeTonm, MO 3aCTOCOBYIOTHCS B YMOBaX MOBHOi BH3HA4YeHOCTI iH(opmarrii
PO CUTYaIll0 TPUUHATTS pimieHHs. Jlo HUX BIHOCATHCS aHATITAYHI METOAM 1
METOJIM MAaTEMAaTUYHOTO POrPaMyBaHHS;

2) METOIH, 10 BUKOPHUCTOBYIOTHCS B yMOBaX HMOBIPHICHOI BHM3HAY€HOCTI
iHpopMarii Tpo cCUTyalll0 TPUHUHATTS pIlIeHHS (cepel HUX Ti K METOIH
MaTEMaTUYHOTO MPOTpaMyBaHHS Ta CTATUCTUYHI METOJIN );



3) MeToaM, 10 3aCTOCOBYIOTHCS B YMOBaX HEBHU3HAYEHOCTI 1H(opmarlii mpo
CUTYallll0 MPUUHATTA PIIICHHS, Cepell SKUX PO3PI3HSIOTH MEPEBAXKHO TEOPETHKO-
IrpOB1 METOH.

OcHo6HI NOHAMMA

AJbpTepHaTHBa, KpUTEpili BUOOPY, epraTM4Ha CHUCTEMa, YMOBH NPUNHATTS
pilleHb, MOJeNb MPOOJEMHOI CHUTYyalli, 3ajadya TPUUHATTA pIIICHHS, METOIH
OPUKWHATTSA PIILIEHbB, 337a4a MAaTEMaTUYHOTO IPOTrPaMyBaHHS.

3asoanns:

1. Bu3sHaunTH OCHOBHI XapaKTEPUCTUKHU 3a]1a4 BUOOPY 1 IPUHHATTS PILICHb.

2. 3’scyBaTH MOHATTS WIIOJIMHA, KA IpUMae PIlICHH», MOJIENb IPOOIEeMHOT
CUTYyaIlii.

3. Po3risiHyT™” METOAN NPUMHATTS PILIEHb.

4. OnanHyBaTH OCHOBHI TMOJIOXKEHHS IIOAO METOJIB MaTE€MaTUYHOIrO
porpamMmyBaHHS.

5. 3acBoiTH MOJIENb 33a4l MAaTEMAaTUYHOTO IPOrpaMyBaHHs

6. 3a molaHMMU TeMaMH MiATOTyBaTH pedepar.

Ilumanns ona camoxoumponio:

1. [TepepaxyBaTu OCHOBHI KJIaCH 3aJ1a4 MPUUHATTS PIIICHb.

2. JlaTn BU3HAYECHHS] OCHOBHUX MOHSTH TEOP1i IPUIHSTTS PIllICHb.

3. XapaktepucTuka 3a/1a4i MPUHHATTS PIIICHh B YMOBaX BU3HAUYEHOCTI,
HEBHU3HAYEHOCTI 1 PUBHKY.

4. OcHOBHI MpoIeAypH Tporiecy GopMyBaHHS pilieHb (il oneparopa).

5. Ha3BiTh (hakTopH, 110 BILUTUBAIOTH HA PUAHATTS PIIIICHb.

6. Hapaiite xapakrepuctuky JIIIP

7. Tunu 3a1a4 OpUAHSTTS PILLICHb.

8. Ha3BiTh eTanu NpUiHSATTS PILLICHb.

9. BuznaueHHs mpo0iemMu 1 MOCTaHOBKA 3a7aul MPUUHATTS PIICHHS.

10. Ha3Bitb MmeTonu I1P.

11. 3aranbHa XapakTeprCcTHKA MOIEII MAaTEMaTUYHOTO MPOTPaMyBaHHSI.

12. Metoau 3BefieHHs 0araTOKpUTepialibHOI 3a71a4l B OJHOKPUTEPIaIbHY.

Temu pegpepamis.

1. XapakrepucTrka JIIOJMHH, SKa IpUHAMae pIIICHHS B CKIAAHINA aBialliiHIN
CUCTEMI.

2. Meromu AWHAMIYHOTO TIporpamMyBaHHSI (NMPUHHATTA PIMICHHS TIPO
ONTUMAJIBHUM PO3IOALT PECYPCIB)

3. OCHOBHI NICUXOJIOT1YHI TPOOJIEMU TPUUHSTTS PILLICHb.

4. Mertoau IMITAIHHOTO MOJCIIOBaHHS (MPUUHATTSA PIIICHHS IUIIXOM
porpaBaHHs PI3HUX CUTYalllM, aHATI3y BIATYKIB CHCTEMH Ha pi3HI HAOOpHU pecypcis,
110 3a7aI0ThCH)

5. Metoau 3BefieHHs 0araToOKpUTepiaibHOI 3a7a4i B OJHOKPUTEPIaIbHY .

6. Meroau teopii po3kiaaiB (MPUUHATTSA PIIIEHb 3a JOMOMOTOI0 PO3POOKHU
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KaJICHIApHUX PO3KJIAJIIB BUKOHAHHS POOIT 1 BUKOPUCTAHHS PECYPCIB)

7 Meronu MepeXeBOTro IJIaHYBaHHS 1 YNpPaBIiHHS (MPUUHATTS pillleHb 3a
JIOTIOMOTOI0  OLIIHKM Ta TMEPEpO3NOALTy PpecypciB MpU BUKOHAHHI MPOEKTIB,
300paxyBaHUX MEPEKEBUMU Tpadikamu)

8. dakTopw, 110 BITUBAIOTH HA MPUAHATTS pimieHs JI-O B cknanHiit cuctemi

9. Meronu ekCepTHUX OIIHOK (MPUMHATTS PIllIEHb B yMOBAaX HEBU3HAUEHOCTI
3a IOTIOMOTO0 CY/I’KEHb €KCIIEPTiB)

10. HetipoHH1 MepexKi B MPUUHSATTI PiIlICHb.

11. Metoau Teopii irop (MPUUHATTSA PIIIEHb 3a JOMOMOTOI0 BHU3HAYCHHS
cTpaTerii B TUX 4YM 1HIITUX 3aBJIaHHSX )

12. OcoOuCTICHI YMHHUKH JHOAUHU-ONEPATOPa, 110 BILUIMBAIOTh HA MPUHHATTS
pIIICHb.

13. 3aranpHa cxema NPUUHATTS PIIICHb.

14. Meroau Teopii MacoBOro 0OCIyroByBaHHs (IPUMHSTTS PILLIEHHS B CUCTEMI
3 BUMAIKOBUM XapaKTEPOM HAJAXODKEHHS 1 00CITyroByBaHHsI 3asIBOK Ha PECYPCH)

15. ITocniioBHICTh PO3B’sI3aHHS 3a]]a4l MAaTEMATUYHOTO IPOTrPaMyBaHHS.

16. Knacudikanis 3a1a4 MaTeMaTUYHOTO MPOTPaMyBaHHS.

17. Metogu OaraTokpuTepiadbHOl (BEKTOPHOI) onTUMizamii (MPUHAHATTA
pilIeHb 32 YMOBH ICHYBaHHS 0aratb0X KpUTEpIiB ONTUMAIBHOCTI PIILICHHS )

18. BusBnenHsi mnpoOJieMHOI CHUTyalli Ta MNOCTAaHOBKAa 3ajlaul MPUUHSTTS
pIIIICHHS.

19. MeTou IiHIHHOTO POrpaMyBaHHS B TEOPIi MPUHUHATTS PIIlICHb.

20. Bumorn ICAO g0 xBamidikamiii aBiadaxiBI[iB CTOCOBHO BMIiHHS
«MPUAMATH PABUITBHI PIIICHHS.

21. OcHOBHI TTOHSATTS Ta KaTeropii Teopii MPUUHATTS PIIIICHb.

22. Tlpobnemu NPUNUHATTA PIIICHb JIOJWHOIO-ONEPATOPOM  aBiaIliitHOI
CUCTEMH.

23. llITy4Huil IHTENEKT 1 HPUUHSTTS PILLIEHb.

24. Knacugikauis BU1B HEBU3HAYEHOCTEN NIPHU MPUNHATTI PIIIEHb.

25. Metonu 3ropTKy OaraTroKpuTepiaibHOI 3a/1a4l B OAHOKPHUTEPIAIbHY.

26. YMOBHU MPUAHSTTSA PIICHb B CKJIQAHUX TEXHIYHUX CUCTEMaXx.

27. Orisin MeTOIIB ONITUMI3AIIT Ta IX MaTEMaTUYHA OCHOBA

28. Pu3ukoBaHi pillleHHs: TPUUHATTS PillleHb NPU ypaxyBaHHI MMOBIpHOCTEN
MOJIIH.

Pexomenooeana nimepamypa:
1. Karpenko A.B., [laciunuk B.B. IlpuiiHatTst pimeHs: Teopis Ta MpaKTHKA
nigpyunuk. JIsBiB : «Hosuii CeitT — 2000%», 2020. 447 c.
2. MareMaTnyHi METOJU OCHIKEHHS omepaltiid : miapyunuk / €.A. JlaBpos, JLII.
[lepxyn, B.B. [llenapuk ta in. Cymu : CyMcbhKuid nepxaBHUM yHiBepcuteT, 2017.
212 c.
3. CucremHo-iHpopmaliifHa METOJO0JIOTII IPOAKTUBHOI  KBaJIMETpii BIUIUBY
JIOJICBKOTO YWHHUKA Ha MPUUAHATTA PIINIEHb B aepOHAaBIralliiHUX CUCTEMax:
moHorpadis / O.M. Pera, C.II. bopcyk, B.B. Kamumun, B.A. lynsrin, B..
[Tapxomenko, B.O. Jlunuyancebkuii; 3a Hayk. pea. O. M. Pesu. KuiB : YkpIHTEI,
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2019. 166 c.

4. CypkoBa K.B., Copoka M.FO. KoHcmekT mekiiii 3 HaBYaIbHOI JWCIUILTIHH
«OcHoBU Teopii npuiHATTSA pimieHb». KponmuBauubkuii: JIA HAY, 2022. 86 c.

5. Doc 9859. KepiBHunTBo 3 ynpaBiiHHsA Oe3nekoro noisotiB. Safety Management
Manual (SMM). ICAO. URL: https://www.icao.int/SAM/Documents/2017-SSP-
GUY/D0c%209859%20SMM%20Third%20edition%20en.pdf

6. The Manual Airport CDM Implementation. Version 5.0. Brussels, Belgium:
European Organization for the Safety of Air Navigation, 2017. 363 p. URL:
https://www.eurocontrol.int/sites/default/files/publication/files/airport-cdm-manual-
2017.PDF



https://www.icao.int/SAM/Documents/2017-SSP-GUY/Doc%209859%20SMM%20Third%20edition%20en.pdf
https://www.icao.int/SAM/Documents/2017-SSP-GUY/Doc%209859%20SMM%20Third%20edition%20en.pdf
https://www.eurocontrol.int/sites/default/files/publication/files/airport-cdm-manual-2017.PDF
https://www.eurocontrol.int/sites/default/files/publication/files/airport-cdm-manual-2017.PDF

Tema 2. MeToa JiHITHOTO NPOrpaMyBaHHs B TeOPil NPUAHATTS pillleHb
IpakTnyHe 3aHATTA 2
[IJIAH
2.1 IlocTanoBka 3ajadi JIHIKHOTO MporpaMmyBaHHs. THMOBI 3a7adl JIHIHHOTO
porpaMyBaHHSI.
2.3 Metoau BUpIIIEHHS 3a/1a4 JIIHIKHOTO MPOTpaMyBaHHS.
2.4 ®opMmyItoBaHHS OCHOBHOI 3aj]1ayi JIHIMHOTO mporpamyBaHHsA. ONOpHUH i
ONTUMAJIbHUM TJIaHU 3a]1a4l JTIHITHOTO MpOTrpaMyBaHHS.
2.5 T'eomerpuuHa iHTepmpeTalis 1 rpadpiuyHui CcHoci0 BHUpIIMICHHS 3ajaa4
JHIMHOTO TTpOrpaMyBaHHS.
2.6 MS EXCEL B pimeHHi 3a/1a4 JiHITHOTO MpOTrpaMyBaHHS.

OcHosHi meopemuyHi 6i0omocmi

Axmo dyskiia L 3a1eXuTh JIHIHHO Bl 3MIHHUX X1, X2, ... Xn, @ OOMEXKEHHSI,
10 HAKJIaJal0ThCS HAa 3HAYEHHS X1, X2, ... Xn, MAIOTh BUTJISIA JIIHIHHUX piBHOCTEN 200
HEpIBHOCTEH, BUHUKAE 3a/1a4a JiHiiiHOro nporpamyBanHs (JII1), sxa Bupinryerbcs
CTaHJAAPTHUMH METOIAMHU

3ajada JAiHIKHOTO IPOTrpaMyBaHHS - 1€ BUOIp 3 MHOKUHU JIOMYCTUMUX TUIAHIB
HaOUIBIII BUT1IHOTO (ONTUMAaIBHOTO).

Ko’kHa 3amaya JHIMHOTO MPOrpamMyBaHHs BKIIIOUA€E B ceO€ LUIbOBY (PYHKIIIIO,
CUCTEMY OOMEXKEHb 1 IOMyCTUMUM (ONTUMAIBLHUN) TUTaH, YMOBH 1 1H.

[ineoBa yHKIIg - 1e ¢QyHKIS, 0 3B'SI3ye MeTy (3MIHHY, MIO
ONTUMI3YIOTHCS) 3 KEPOBAHMMH 3MIHHUMH B 3aJ1a4l ONTHUMI3alIii.

Cucrema oOMeXeHb - II€ CYKYIHICTh OOMEXEHb, SIKMM IIUJIbOBA (PYHKIIIS
MOBUHHA 33JI0BOJIBHATH B X0/l BCbOI'O BUKOHAHHS 3a]1a4i.

SAxmio 3aranpHe 4yucio KepoBaHUX 3MiHHMX 3amadi JIII popiBHioe 2, abo x
3a/1a4y MOKHA 3BECTH JI0 BIATMOBIIHOT 3a7a4l 3 2-Ma KEPOBAaHUMHU 3MIHHUMH, TO TaKl
3a/1a4l MO>KHA BUPIIIUTH FPaQiyHUM METOJIOM.

I'padpiunmii merox pimenHs 3agaui JIII icToTHO HaouHime 1 3a3BUYAM
MPOCTINIE JIJI1 PO3YMIHHS 1 BUPIIICHHS (Xo4ya 3aiiMae 0araTo yacy, Tak SK BUMarae
peTenbHOro nodynoBu rpadikin). Takox el METOA 103BOJISIE€ TPAKTUYHO OAHOYACHO
3HAUTH pILIEHHS HA MIHIMYM 1 MAaKCUMYM.

CuMmIIIeKC-MeTOo 1 MPAKTUYHO HE Mae OOMEXKEHb Ha 3a/1a4i (CKiJIbKH 3aBTOJTHO
3MIHHUX, Pi3HI 3HAKHU 1 T.I1.) 1 MOJTU(DIKYETHCS B 3aJI€KHOCTI BiJl TUITY 3aja4i

Po6orta 3 manumu B Excel Hajmae MOXIHMBICTH MOBHOIIHHOTO aHATI3y JaHUX.
Jlist po3B’si3aHHS 3a7a4 3 JCKITbKOMa HEBIIOMUMH, IO BIUTUBAIOTH HA pE3yJbTarT,
BUKOpHUCTOBY€EThCs HafoyaoBa Excel «llomyk pimenss». Jlana HanOynoBa 103BOJISIE:

- BKa3yBaTH JICK1IbKa KOMIPOK, 110 3MIHIOIOTHCS;

- BKa3yBaTH OOMEKEHHs Ha 3HAYEHHS KOMIPOK 3MIHHUX;

- 3HaXOJUTH pILIEHHSA, TPU SKOMY 3HA4Y€HHS IIbOBOI (DYHKIII: MEBHOI
KOMIPKH poOOYOro apkyiy, Oyae JocAraTu eKCTpEMaIbHOTO 3HAYeHHS (MAaKCUMYMY
a00 MIHIMyMY);

- OTPUMYBATH JICKIJIbKA PIIICHB 3a]1a4l.
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OcHogni nonamms.

3amavya JHIMHOTO TpOrpaMyBaHHSA, MLUIbOBa (YHKIIA, CHUMILIIEKC-METO/,
OCHOBHA 3ajaya JIIHIKHOTO MpOorpaMmyBaHHs, TpadiyHUI croci® BUpIMIEHHS 3a7a4
JHIAHOTO MPOTpaMyBaHHSI.

3aeoanus:

1. BusHaunTH OCHOBHI XapaKTEPUCTUKH METOY JIIHIHHOTO MPOTpaMyBaHH4.

2. 3’sicyBaTH OHSTTSI OCHOBHOI 3aJ1a4l JIIHIHHOTO MPOTpaMyBaHHS.

3. OnaHyBaTu METOAM BUPIIICHHS 3a/1a4 JIHIHHOTO pOrpamMyBaHHSI.

4. 3acBoiTH MOJIENb 3a/1a4l JJIHIHHOTO MPOrpaMyBaHHS

5. BupoOutn HaBWYKHM BUPIIIECHHS 3aj]a4 JIHIMHOTO MporpamyBaHHs rpadid-
HUM MeToa0M. O3HAHOMHUTHCH 3 IPUKIIAIOM pileHHs 3aaayi JIIT:

3aoaua npo 3aKynieni0 Komn’romepie

Opranizaiiii HeoOxigHO puadaTH nepcoHanbHi koM roTepu (I1K) aox tumis:
A ta b. BuxiznHi faHi 3aia4i npuBeaeHi B Tadbuuii. Bapricts A — 1 THC.y.0. 32 IITYKY,
BapTicTh b — 1,5 THc. y.0. 3a mTyky. OuikyBaHuii qoxia Bij ekcrutyatamii [IK tumy A
— 2,5 tuc.y.o., tuny b — 3 tuc. y.o. MakcumanbHa KUIbKICTh poO0YHX Miclb — 25. Ha
npuadannd [IK Bunineno 30 tuc. y.o. BU3HaUuTH KUIBKICTH KOMIT FOTEPIB KOKHOTO
TUIy HEOOXiTHO mnpuadatd, moO0 mnpubyTOK BII iX BHUKOPHUCTAHHS OYB
MaKCUMaJIbHUM.

Komn’rotepu OO6mesxeHHs
Tun A Tun b
MicTkicTh 1 1 <25
Bapricts THC V.O. 1 15 <30
[TpubyTOK THC Y.O. 2,5 3

1. 3HaX0MKEHHA MaTEMAaTUYHOT TOCTAHOBKH JTaHOI 3a1a4l
[To3HaunMo X1 Ta X — KUIBKICTh KOMIT 10TEpiB TUIIB A Ta b, siky HEoOxiaHO
npuadartu. [lo-nepiie, TOBUHHI BUKOHYBATUCS HACTYITHI OOMEKEHHS
- Ha MICTKICTB: X1 + X2 <25
- ga Kamitair: x1+1,5%, < 30.
[To-npyre, mpuOyTok Bix ekcrutyararii [IK moBunen OyTi MakcUMallbHUM:
2,5X1+3X2 —> max
MaTeMaTiyHa TIOCTaHOBKA 3a71a4i Ma€ BUTJIS;
L=2,5X1+3X, —> max
X1+ X <25
{ X1 +1,5%, <30
X1 2 0, X2 >0
X1 Ta X2 — I YUCIIa
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B 3aranpHOMY BUTJISII:
L =ciX1 + coXo — max
{ a11X1 + a1X2 < By
az1X1 + anXz2 < B2
X1, X2 = 0, X1 Ta Xp — Lial YKciIa
2. I'padbiune po3B’si3aHHS 337141
[TepeTBOprMO TITLOBY (PYHKIIFO Ta CHCTEMY HEPIBHOCTEH Yy BiAMOBIIHI
piBHOCTI 117151 o0y noBU TpadikiB ¢pyHkiid. [loOynyemo rpadiku, mo BiAMOBIIAIOTH
PIBHOCTSIM, 33 TAHUMH TaOJIHIII

PiBHOCTI 3MiHHI [lo3HauenHs npsmux Ha Puc. 1

X1 X2

X1+ X2=25 0 25 (1)
25 0

X1 +1,5%, = 30 0 20 (2)
30 0

L=2,5x; +3x, =15 0 5 (3)
6 0

[Tepeminryroun npsimy L = 15 B HanpaBieHHi 3poctanHs Qyskiii L, L — max,
(pucyHOK 1), MOMITUMO 110 MAKCUMAaJbHE 3HAYEHHS B 00JIACTI IOMyCTUMUX 3HAYEHD
(O3), mo obmexeHa HepiBHOCTAMH, (PyHKIIs L oTpumae B omHiil 3 Touok: A, B
(25;0) un C (0;20). Busnaunmo 3HaueHHsA LUIbOBOI (yHKLII L B muMx Toykax Ta
obepeMo 3 HUX MaKCHUMailbH1 3HaUeHH: L=2,5x1+3X>
L(B)=2,5-25+3:0=62,5

L(C)=2,5:0+3-20=60
Koopaunatu Touku A (puc. 2.1) BU3HAUUMO T1]] 4ac po3B’sI3aHHS CUCTEMU

PIBHSIHB:

X1+

X2 =10

Xo = 25
X1 +1,5%x, = 30
0,5X2 =5

X1 =25-10 = 15;
L(A)=2,5-15+3-10=67,5

A

N (1l

~N B~
15 20 25 20

X1

Pucynok 2.1 - I'padiuna iHTEepnpeTaliis 3aaaqi npo 3aKyIiBJIK0 KOMI IOTEPIB
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MakcuMainbHe 3Ha4eHHs I1Ib0B01 QyHKIT L = 67,5 3HaX0aUThCS B TOYIll A
(15;10).

Bionosiob: ontuMmanbHa KIIBKICTh KOMITIOTEpIB TUIy A, sKy HEOOXIIHO
npunbatu — 15 mwryk, tuny b — 10 mryk. [Ipu npoMy MakcumanbHU PUOYTOK Bij
eKCIUTyaTallii KoMII I0TepiB 000X TUMIB ckiaaae 67,5 TUC. y.o.

6. Po3p’sa3aTu 3amady mpo 3aKyMmiBIO KOMITIOTEpIB rpadidHUM METOOM.
BapianTu jy1st caMOCTIHHOTO po3B’si3aHHs 3a/1a41 rpadiyauM MeTooM (Tadu 2.1).

7. BukopucTaHHS CHUMIUIEKCHOTO METOay TpH po3B’s3yBaHHl 3amau JIII
nporpamMHuM 3a0e3neueHHsM Excel. Po3risitHeMo npukiian Takoro po3B’si3Ky.

Ipuxnao supiwenns cumniexc-memooom 3aoaui JII1 3a oonomozoro Microsoft Excel
MaTeMaTnyHa OCTaHOBKA 3aj]a4l Ma€ BUTIISIL;

1=2,5x;+3x; —> max
{xl + X3 €25

X1 +1.53% =30

X1 =20,% =20

X1 Ta Xz — Il 4Hca

1. Beenits nani B Excel:
- BBeniTh y KOMipKU HaCTYIIHE:
- y kmituHky ( Al ): "LinboBa gynxiis (L)"
- y xmitunky ( B1): dpopmyna mis minboBoi pynkmii: =2,5*B5 + 3*B6
- y kmituHkd ( A4 ), (C4 ), (D4 ): 3minai @opmynn OOMexeHHs
- y kmtaHKY ( A5 ): "X1", (AB): X"
- y kiituHku ( BS ) ta ( B6 ): mouaTtkoBi 3HaueHHs (X1) Ta (x2) (BBectu 0).
- y kimituHkH ( C5 ) 1 ( C6 ): bopmynu asis 0OMeKeHb:
-y (C5):=B5 + B6
-y (C6):=B5 +1,5*B6
- y kmituHku ( D5 ) 1 ( D6 ): BinnmoBigH1 paBl YaCTUHU 0OMexeHb, TO0TO 25 1 30
BIJITTOBIJTHO.

Eydep oBmena = WpwudT
G24 v I

A B C D E
Lo 0

3miHHI Gopmynn ODMeeHHA
x1 ] ] 25
X2 ] ] 30

BO =] O N e W R e

2. Binkpuiite Po3B’si3yBad /ITomiyk po3B's3Ky:
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- [lepeitnite no Bximaaku Jlani (Data) — Ananiz — Po3B’s3yBau /Ilomyk po3B's3Ky
(Solver). Axmo Solver He BcTaHOBJIEHO, TOTPiIOHO HoAaTH oro B Excel yepe3 daiin
— [lapamerpu — HanOynosu.

3. HanamryBanns Po3s’s3yBau/ [lomyky po3B'si3Ky:

- Beranogits L{imsoBy dysKItito (Set Objective) y komipky ( B1 ) (e BBenena
dbopmyna s L).

- Bubepite Makcumizaiis (Max).

MapameTpu pose azysaua

1

ONTUMIZYEaTH LiAB0EY dyHKLiK: SB51

Ao @ Makcumym O Midimym O 3H3YEHHA:

SMIHKD YK KATHHEN 3MIHHAK

& d

5B$5:$B56

MNignarae oBMexeHHAM:

- ¥ noni 3midroBani komipku (By Changing Variable Cells) Bkaxitb komipku ( BS )
ta ( B6 ) (e 3HaxonsaThes 3miHHI ( X1 ) Ta (X2 )).
- Honaitte O6mesxenns (Constraints) 3a nonomororo kHornku Jlogatu (Add):

- OOmexenHns 1: ( BS + B61leq 25)

- Oomexenns 2: ( B5 + 1.5*B6 leq 30 )

Jopatk obmMexeHHA

MocuaaHHA Ha KAITHHKY: OBMEXEHHS:

5C56 LB ~ |30

1%

oK Oogati Ckacysaiu

- OOMeXeHH UTS MIJTOYUCEIbHUX 3HAaUE€Hb: BCTAHOBITH TUIT OOMEXKEHHS Ha Il
yucna st (BS) 1 (B6).

Jopatn obmexkeHHA

MNocAaHHA Ha KAITHHEY: JEMEREHHA:

I
x4

uine

Cracgyean

- OOMeKeHHs JIsl HEB1'€eMHUX 3HaYeHb: BcTaHOBITh ( BS geq 0 ) 1 ( B6 geq 0).
- Bubepits metog Cummuiexc LP.
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Mapamerpn poss ssysaua

ONTUMIZYEATH LiNbOEY BYHKL|iK: §BS1 +
Ao ® Makcanyw (O Migimym () 3HasenHs: o
SMIHI O YK KATHHEN SMIHHHX
SBS5:SB56 *
MNignarac oBMexeHHaM:
SBS5 = yine
04atTn
SBS5 »= 0 Lo
SBS6 = yine
5656 »=10 3MiHUTN
SC85 <= 25
5C56 == 30
Buganuti
CEWHYTH
3aE3HTaMMTH/3EEPErTi
3poBuTk HeoBMEXEHI SMIHHI HE Big EMHMI
BuBepiTe MeTog 33 CUMNNBKC-METOA0M MapameTpu
pPO3E A3aHHA: -
MeTog poss'asan PO3EME3HWIT pO3E A3yEaY
Jn8 po3E'A33HHA Ak HENHIBHWK 38484 BMBEPITE PO3B ASYBaY HENIHIAHW 3334 38
METOAOM 3BE4EHOMD rPagicHTa. JAR pO3E ASaHHA NiHIMHKK 3364aHE BWBEPITE PO3E A3YEaM 3a
CUMANEKC-METOAOM, ANA HEMNAAKWY 33643HE BUGEP T POSEMBAHWII PO3E A3yEaY.

4. 3anycriTs [louryk po3B'sa3Ky:

- Hatucuite OK a6o Po3B'sa3atu (Solve) ans 3amycky.

- ITicns 3aBepienHst podotu Po3B’s3yBau /Solver, y n1aioroBoMy BiKHI BUOEPITH
36epertu po3's30k (Keep Solution).

yNLTaTh po38'A3yBaqa

Poss'AsaHHA 3HEAAEHO. YCi 0BMEREHHA [ YMOBH
ONTHMMENELHOCTI AOTPUMEHI. 3BiTH
Bignoeigs

) BigHosHTH NEPEMHKI 3HI4EHHA

D MoBepHYTUCA A0 AiaN0roBOrc BikHa NapameTpis -
pO3B'A3YBaYE [ creykTypn s8itia

OR Cracysain 3Bepert cueHap!

Po38'A3aHHA SHAHAEHO. Yo 0BMenenHa H YMOBH ONTHMANBHOCT AOTPHMAHI.

AKWO BHKOPUCTOBYETECA Mogyns M3T, To sHafgeHo NPUHEAMHI JOKaAbHE ONTHMANEHE PO3B'ASEHHA.
AKWO BHEOPHCTOBYETLCA PO3B'AZYBaY NHIAHMX 33434 33 CHMINERC-METOA0M, TO SHalgeHo robansHe
ONTHMA/IEHE PO38' A3aHHSA

Po3B’s3yBau /Solver 3Haiine ontuManbHi 3HaueHH ( X1 ) 1 ( X2 ) U1 MakcuMizarlii
¢bynxkiii ( L) 3 ypaxyBaHHsIM 3aaHUX OOMEKEHb.

G24 v fiv

. A B C D E F
1 Ue 67,5
2
3
4 | 3miHHI Dopmynn OOMeREHHA
5 x1 15 25 25
6 x2 10 30 30
7
3
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8. BupimmTi 3ama4y Mpo 3aKyIiBIKO KOMITIOTEPIB 3a JOMOMOTOK MPOrPaMHOTO
3abe3neuenns Excel 3a Bapiantamu (Tadm 2.1).

Tabmuns 2.1 - UncenbHi 3HaY€HHSA KOS(PIITIEHTIB: a1, a12, ap1, A2, B1, By, C1, C2 TS
3aJ1a4i PO 3aKyMiBII0 KOMIT IOTEPiB

No KoedimienTn B MaTeMaTuuHid MO 3a/1a4l

Bapia c1 C2 a1l a2 az1 az B1 B2
HTa
1 2,7 14 1 1 15 2,1 24 30
2 2,8 1,2 1 1 1,6 2,3 25 34
3 15 1,6 1 1 1,3 2,4 30 32
4 1,6 15 1 1 1,2 2,2 28 30
5 1,8 1,4 1 1 1,4 2,1 29 32
6 1,7 1,6 1 1 1,1 2,2 30 36
7 1.4 1,8 1 1 1,0 2,0 26 30
8 1,8 1,1 1 1 1,2 2,2 24 34
9 2,0 1,0 1 1 1,5 2,5 26 32
10 2,2 15 1 1 1,3 2,8 28 34
11 2,1 1,2 1 1 1.4 2,7 26 35
12 2,3 1,4 1 1 1,3 2,6 24 36
13 2,4 1,8 1 1 1,2 2,3 28 30
14 2,6 2,1 1 1 11 2,4 30 32
15 2,5 2,3 1 1 1,2 2,1 32 34
16 1,2 2,5 1 1 0,9 2,9 22 38
17 1,9 2,0 1 1 1,8 3,3 25 28
18 2,9 3,1 1 1 2,1 3,1 20 26
19 3,8 2,2 1 1 2,5 3,5 34 40
20 3,1 2,4 1 1 1,9 3,0 36 30

16



Ilumanns ona camoxoumponio:
. XapakTepucThka 1iiboBoi ¢yHkiii B JIIT.
. Maremaruuna mozens 3agaui JIIT.
. TumoBsi 3aa4i TiHIKHOTO MPOTPaMyBaHHS.
. Ha3Bitb etanu nobynosu mozaeni 3JII1.
. Oxapakrepu3yiiTe METOIM BUPIIICHHS 3a]a4 JIHIHHOTO MPOrpaMyBaHHSI.
. @opMyITIOBaHHS OCHOBHOT 3aja4l JIHIHOTO MporpaMyBaHHS.
. HaeniTe npukmanu 38enenns 3aaad JIIT qo ocnoBHoi 3J1II1.
. OnopHuii 1 onTUMaIBHUM TUTAHM 33124l JIHIHHOTO TPOrpaMyBaHHS.
9. Xapakrepucrtuka rpadigyHoro cnocody po3s's3anns 3aaay JIII.
10. Anroputm rpadiyHoro metony po3s'sizanns 3J111.
11. OcuHogHi kpoku 1o Bupimennto 3JII1 rpadiuaum metogom.
12. SIx noOyayBatu 06J1acTh JOMYCTUMUX pitieHb 3JIT1?
13. Ski curyamii MOXXyTh BHHUKATH IpW BupimeHH1 3agad JIII rpadiunum
crnocooom?
14. TIoACHITH TEPMIH <WIIHIITHE NPOrpaMyBaHHSD.
15. Anani3 pe3ynbrariB pimeHHs 3aaad JII1.

01O\ DN A~ W~

Pexomenooeana nimepamypa:
1. Karpenko A.B., [laciunuk B.B. IlpuiiHaTTsl pimieHs: Teopis Ta MpaKTHKA
nigpyunuk. JIeBiB : «Hosuii CBitT — 2000», 2020. 447 c.
2. MareMaTnyHi METOJW MOCHTIKCHHS omepaii : miapyunnk / €.A. JlaBpos, JLII.
Ilepxyn, B.B. lllenapuk ta iH. Cymu : CyMcbKuid epkaBHUM yHiBepcuteT, 2017.
212 c.
3. CypkoBa K.B., Copoka M.IO. Koncrmekt mekimiii 3 HaBYajdbHOI IUCIUTLIIHA
«OcHoBHM Teopii NpuHATTS pimieHb». KponuBuuubkuii: JIA HAY, 2022. 86 c.
4. Supko O.M., Tomka FO.4. [JocnimpkenHs onepariii Ta Teopis irop. HaBuanbHo-
MeToauuHui rmocionuk. YepHipii: Texnoapyk, 2023. 392 c.
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Tema 3. TpancnopTHa 3a1a4a JIHIHHOT0 MPOTPAMYBAaHHS

IpakTnyne 3aHaTTa 3

[IJIAH

3.1 TpancnopTHa 3a7ada K OKpeMHUH KJac JTHIHHOTO mporpaMyBaHHs. THIOBI
3aj1a4i TPAaHCTIOPTHOTO BUY.

3.2 Mopenb TpaHCIIOPTHOT 3a/1a4i.

3.3 Meroau BHUpIIIEHHA TPAHCIOPTHOI 3adadl (METOJ MiBHIYHO-3aX1THOTO
KyTa, METOJ] TOTEHITIAJIIB).

3.4 3agada ONTUMAIBLHOTO KaJPOBOTO PO3MOALTY (337a4ya Mpo MpPU3HAYCHHS).
[TocTanoBka 3aayui. MaTemaTH4Ha MOJIEINb.

3.5 Yropcekuii MeTOJ pillIeHHs 3a/1a4l PO MPU3HAYEHHS.

3.6 MS EXCEL y BupilieHH1 TpaHCIIOPTHUX 3a]1ay.

OcHoHi meopemuuti 8100MOCHI

TpancnoptHa 3amaya (T3) - coemianbHMII Kjac 3agady  JIHIMHOTO
nporpamyBaHHs. [li 3aga4i 4acTo ONMUCYIOTH MEpeMillleHHs (IepeBE3CHHS) Oyab-
AKOT0 TOBapy 3 NyHKTY BianpasieHHs (I1B) B mynkT npusHauenss (I111).

[Ipuznauenns T3 - BU3HauU€HHsI OOCSATIB MIEPEBE3EHB 3 IIYHKTIB BIJMIPABICHHS B
MIyHKTH TMPU3HAYEHHS 3 MIHIMAJIBHOIO CYMapHOIO BapTICTIO nepeBe3eHb. [Ipu npomy
MOBUHHI BPaxoOBYBaTHUCS OOMEXKEHHS, IO HAKJIAJaloThCs Ha OOCSTH BaHTAXIB,
HasBHUX B [IB (mpomo3suiiisi), i 0OMeXKeHHsI, 1[0 BpaXxOBYIOTh MOTPeOy BaHTaxiB B
[T (momuT).

OcCHOBHI BIACTUBOCTI 3aKPUTOI TPAHCTIOPTHOT 3aa4i:

1. 3agada B Oyab-SIKOMY BUMAJKY JIOMyCTUMA 1 pO3B’A3yBaHa.

2. Cepen piBHSHB - OOMEXKEHb JIMIIIE M + n - 1 JIHIAHO HE3aJIe)kKHI.

3. ko B T3 Bce uncna a; (1= 1,2, ..., m) 1 b; § = 1,2, ..., n) i, TOo X04a 6
OJIHE ONTUMAaJIbHE PIIICHHS 3a7a4l [IJIOYUCEIIbHE.

OcobmuBicTio T3 € Te, MmO BCl KOEPIUIEHTH B OOMEXEHHSX JOPIBHIOIOTH
onunuul. Ile mo3BoJsise BUpiUIyBaTH 3aJady OUIbII MPOCTHM CIOCOOOM, 3a
JOTIOMOT'OF0 TaK 3BaHOI TPAHCHOPTHOI TAOIUII

3amaya npo NMpu3HaYeHHA - okpeMuid Bunagok T3. € m poOit, skl NOoTpiOHO
PO3MOAUIMTH MK N BUKOHABLSIMU. BioM1 OKa3HUKHM €(PEKTUBHOCTI (Cij) BUKOHAHHS
I-M BHKOHaBIEeM j-0if poOoTH. [ToTpiOHO po3MOAUTUTH POOOTH MK BHKOHABISIMH
Tax, 100:

1. Bci poGotu Oy BUKOHAHI.

2. Bci BUKOHAaBII OyJH 3a/15Hi.

3. Jlns BUKOHAHHS KOXHOI po0OTH OyB BHUKOPHUCTAHUW TUIBKUA OJIUH
BHUKOHABEIIb.

4. EdexTuBHICTh BUKOHAHHSI BCHOTO KOMILJIEKCY poOIT Oyila MakCHUMajIbHOIO
(a0o BUTpaTH Ha BUKOHAHHS KOMILJIEKCY Oy MiHIMaJIbHUMHU).

VY 3agadi mpo MNpU3HAYEHHS KUIBKICTh MYHKTIB BIJMPABJICHHS JOPIBHIOE
KUIBKOCTI MyHKTIB npu3HadeHHs (KiabkicTh [IB=IIIT). O6csaru monuTy 1 mporno3uilii B
KO’)KHOMY 3 ITYHKTIB NMpHU3HA4Y€HHs 1 BiampaBiieHHs piBHI 1. Ilpukiamom THIIOBOI
3a/1a4l PO TPHU3HAYCHHsI € PO3IOIiJ MpaIlIBHUKIB IO PI3HUM BHUIaM POOIT, MI0
MIHIMI3Y€ CyMapHUN Yac BUKOHAHHS POOIT.
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3aaua nMpo NMpU3HAYEHHS Ma€ Miclle Ipu NMpU3HAYEHH] JIoAel Ha mocaau abo
po0OTH, TPAHCTIOPTHUX 3aCO0IB Ha MapIIPYTH, IPU PO3MOLIl HABYATBFHUX TPYI IO
ayIUTOPISAX, HAYKOBUX TEM 3 HAYKOBO-JOCIHIIHUM JTJa00paTOPIsM 1 T.1I.

Jlns BupimeHHs TpaHCHOpPTHOI 3anayl B Microsoft Excel BukopucTtoByeThCS
iHcTpyMeHT «llomyk pimenss». [locmiioBHICTh pIlIeHHS TPaHCIOPTHOI 3aaadyi
3acobamu MS EXCEL nepen0auae BUKOHAHHS TaKuX K€ 3aBJIaHb, K 1 JIJIs PIIICHHS
3JII1: cTBOpeHHA MAaTeMaTU4YHOI MOJENI 3ajadi, CTBOPEHHS Ta 3allOBHEHHS
eJIeKTpOHHO1 (hopMu 3a7a4di, podoTa 3 iIHCTpYMeHTOM «llomIyk pileHHs»; OTpUMaHHS
pe3yabpTary Ta Horo aHalis.

OcHo6Hi noHAmms.

TpancropTHa 3amaya, 3akpuTa (30alaHCOBaHA) TPAHCHOPTHA 3ajada, METO
MIBHIYHO-3aX1JTHOTO KyTa, METOJ MOTEHITIaliB, 3a/lauya Mpo MpU3HAYEHHS, YTOPChKUI
METO/I PO3B'sI3aHHS TPAHCIIOPTHOT 3a1a4i.

3aeoanus:

1. BU3HAUUTH OCHOBHI XapaKTEPUCTHUKUA TPAHCHOPTHOI 3a/1adl sIK OKPEMOro
KJIacy JIIHITHOTO MpOTrpaMyBaHHS.

2. 3’scyBaTy NOHSTTS 3aKPUTOI TPAHCIIOPTHOI 3a/1a4l.

3. OnanyBaTy METOAM BUPILICHHS 33/1a4l TPAHCIOPTHOTO TUITY.

4. 3acBoiTy MOJieIb TPAHCIIOPTHOI 3a1a4i

5. O3HalOMHUTHCH 3 TIPUKIAAOM piteHHs T3.

3agaua

Hexaii morpiObHo moctaBuTH 14 OonuMHMIL BaHTaxy 31 ckiaany 1 1 11 oxuHUIE
BaHTaxy 31 ckiaay 2. Ilpuyomy B 1-i1 NyHKT NpU3HAYEHHS MOBUHHO OYyTH
BIJIPABJIE€HO 7 OJMHHUIIL BaHTaxy, y 2-il - 8, B 3-ii - 10. Burpatu Ha aocraBky
BijioOpaxeH1 B Ta0JI.

HeoOxi1HO BU3HAYMTH, CKIIBKM OAWHHIIL TOBApY IMOTPIOHO BIJANPABUTU 3
KOYKHOTO CKJIaay B KOXKEH IyHKT MPU3HAYEHHS, 100 BUTPATH HA NEPEBE3CHHS Oynn
MiHIMaJIbHUMH.

Cknaodanus mpancnopmuoi maobauyi

[TyHKTH TpU3HAYEHHS

[IynkTn

. Ilponozuyis
BIJINTPaBIICHHS

1 2 3
Cicnad 1 [ 9 | [ 5 L7 1
X11 X12 X13
Crnad 2 [ 8 | [ 6 ECH
X21 X22 X23
Tonum 7 8 10

19



3Hnaxo0oicentss ONOPHO2O pilieHHs MPAHCNOPMHOL 3a0ayi
MeTton miBHIYHO-3aXiTHOTO KyTa

[TynkTn [TyHkTH mpu3HaYeHHS |
BiJIITPABIICHHS [Ipono3uuis
1 2 3
[ 9 | | 5 [ 7
Cknan 1 . . 14
[ 8 | [ 6 [ 10
Cknan 2 . 0 1
[Torut 7 8 10

BaprticTh nepeBe3eHsb Al OOPHOTO PIILICHHS T0PIBHIOE:
L=7-9+7-5+1-6+10-10 =204 y o

3Haxo0xcen s ONMUMAanIbHO20 PileHHs MPAHCNOPMHOIL 3a0aUi.

TpancnopTHy 3agady MOKHAa BHUPINIYBaTH CHUMILIEKC-METOJOM, ajieé ICHYE
O1IBII TIPOCTHIM - METO/T TTOTEHITIAJTIB.

BupimmmMo 3amady, BUKOPUCTOBYIOUM OMOPHUMN PIIICHHS, OTPUMaHE METOJ0M
MIBHIYHO-3aX1THOTO KyTa. AJTOPUTM 3HAXO/KEHHS ONTHUMAJIBHOTO  PIllIEHHS
TPAHCIIOPTHO1 33J1a4l METOJIOM TTOTEHIIATIB:

1. 3icTraBiseMO KOXHOMY IyHKTY BiANpaBlieHHA Jedky BenauuuHy Ul -
MOTEHI[1ad 1-T0 IMYyHKTY BIANpPaBICHHS, a KOXXHUW MYyHKT NPU3HAYEHHS - JESIKY
BEJIMYMHY V] - MOTEHIIaN J-TOr0 MyHKTY MPU3HAYECHHS

[TyHkTH [IyHkTH npu3HAYEHHSA [Tpomno3zunis
BiJIITPaBIICHHS
1 2 3
Cxran 1 9 5 7 |14 Uz
7 7
Cxran 2 8 6 10 |11 Uz
1 10
[Torur 7 8 10
V1 V2 Vs

2. Jlnga KOXHOi 3alOBHEHOI KOMIPKHM TPAHCHOPTHOI Tabmwmi (s 6a3ucHUX
3MIHHUX) CKJIaJIa€EMO PIBHSHHS, TIOB'S13aH1 3 BapTICTIO:

Ui + V;=C;.
[[lo6 3HaliTH 3HAYEHHS MOTEHIIATIB 3 I1€] CUCTEMU PIBHSAHB, MOTPIOHO
IPUCBOITU OAHOMY 3 HHUX JOBUIbHE 3HaueHHs (Hampukian, U: = 1) 1 mortim

[IOCJIIZIOBHO OOYMCIIOBATHA 3HAYEHHS 1HIINUX MOTEHI1AIB
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. . . |PiBHaHHA Piwenus
basucHi 3MiHH1 ..
II0JI0 TIOTEHIIIAJIIB
X12 Ui+Vo=5 Ui=1 V=4
X22 U+V2=6 V=4 U,=2
X11 Ur+Vi=9 Ui=1 V1=8
X23 U2 + VS = 10 U2:2 V3:8
YV niocymxy maemo:
U1:1, U2:2;

V1:8, V2:4, V3:8.

3. BukopucTtoByrour OOYHMCIEHI 3HAYEHHS MOTEHIaNIB, 3HANIEMO HENpsAMY
BAPTICTh JUIsl IOPOKHIX KIITUH TPAHCHOPTHOI TaOIUI (1711 HEOa3UCHUX 3MIHHUX):

Cy =U, +V, =2+8=10

C,=U+V;=1+8=9
4. 3HaiiieMo pI3HUIN MK JIMCHOIO 1 HETIPSIMUMH BapTOCTSIMHU:

C,;-C,=7-9=-2<0
C,,—C,,=8-10=-2<0

Akio BCl pi3HUII € Bi’€MHUMHU, TO 3HAXOAUMO IIMKJ MEpEepaxyHKy Ta

BHKOHYEMO 34 HUM 31BUT.

bynyemo mogyMku TpSIMOKYTHUK 3 BEPIIMHOIO B TOPOXKHINA KIITHHLI Ta
IHIIMMHU BEPIIMHAMU B 3aIIOBHEHUX KJIITUHKAX.

7.
0.

[TepepaxyHOK BHKOHYEMO HACTYITHUM YHHOM, OOMpPAEMO MEHIIHMI €JIEMEHT
cepe JiaroHaJIbHUX, TOAAEMO HOTO JI0 €JIEMEHTIB Ha 1HIIIHA JgiaroHa Ta BiIHIMAEMO

3 MAPHOTO J1arOHAJIBLHOTO €JIEMEHTY.

7 7 6 8

0 1 1 1 min {1; 7 }= 1
1 2 3

1 6 8 14

2 1 0 10 11
7 8 10
V1 V2 V3

[lepeBipsieMo uu 1€ PillIEHHS ONTUMAJIbHE:
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Ui +Vi1=9 V=8
Ui +V,=6 V,=5
Vi+U,=8 U,=0
V3+ U, =10 V3=10

C'13 =U, +V, =0+5=5; C‘22 =U,+V, =0+5=5;
C,-C,=7-11=-4<0; C,,-C,,=6-5=1>0.

6™ >°  min{6;10}6

1+6 106

Ui +V,=6 U, =1

Ui +Vz=7 V,=5

Vi+U,=8 V3=6

V2+U,=10  V,=4
U, =4

CI11:U1+V1:5; Cll_C11:9_5:4>0
C:22=U2+V2=9; CZZ_C‘22=6_9:_2<0

1 2 3

0 8 6 14
7 4 11
7 8 10

Vl V2 V3

1 2 3

4 10

7 4 0

7 8 10

Vi V2 V3
U +V,=6 V,=5
Ui +Vz=7 V3=6
Vi+U;=8 U.=6
U2=2

C,=U,+V,=1+6=7 C,-C,=9-7=2>0.
C,,=U,+V,=2+6=8 C,,—C,,=10-8=2>0.
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6. CaMocCTIHHO po3B’si3aT T3 METOJOM IMIBHIYHO-3aX1THOTO KyTa, METOJIOM
MOTEHIIIaJIB 3a BaplaHTaMU B MTyHKTI 8.

/. BukopucTaHHS CHMILUIEKCHOTO METOJy TpPH PO3B’SI3yBaHHI TPAHCIOPTHUX
3alay mporpaMHuM 3abe3nedeHHsM Excel. Po3risineMo npukiaa Takoro po3s’s3Ky.

IIpuknao eupiwenns cumniexc-memoodom 13 3a donomozoro Microsoft Excel
Bxian1 gaui:

IlynkTH npu3HaYeHHs
[TynkTn
BIJINTPaBIICHHS

Ilponozuyis

X12

X11
Cknao 2 1 \L 11

X21 X22

1

Crnao 1 \L
[ 11 |
7

2
5 10 14
6

8

Tlonum

1. Beenits nani B Excel:
- BBeniTh y KOMIpKU HacTyIIHE:

- y ximituHKy (G1): “LlinboBa pynkis (L)”

- v KIJIITUHKY (H1): bopmyna JUISL L1JIbOBOL byHKLii
(=B3*B11+C3*C11+D3*D11+B4*B12+C4*C12+D4*D12)

- y kmrtudku (Al, A9), (B1, B9): “Ilynktu BianpasinenHs’, “IlyHKTH
MIPU3HAYECHHS

- y kmtuaku (A3, All), (A4, Al2), (AS, Al4): “Cknan 17, “Cknag 27,
“ITonut”

- y ximitunku (B2, B10), (C2, C10), (D2, D10): “17, “27, “3”

- y xiitunkd (A13, E9): “Sum”

- y xmituaku (E3, E4; F11, F12) ta (B5, C5, D5; B14, C14, D14): 3Ha4eHHs
npomo3sutlii (14 ta 11 BianmoigHo) Ta monuty (7, 8 Ta 10 BiAMOBIIHO)

- y xmitunku E11, E12, B13, C13, D13: (E11 =BI11 + C11 + D11; E12 =B12
+C12 + D12), (B13 = B11 + B12), (C13 =C11 + C12), (D13 =D11 + D12)

- y xmtunku (B3, C3, D3, B4, C4, D4): xoedimienT (BapTiCTh OJHOTO
MEPEBE3CHHS 3 KOHKPETHOrO TMYHKTY BIJNPABJICHHS JO KOHKPETHOTO MYHKTY
MPU3HAYEHHS)

- y xmitunku (B11, C11, D11, B12, C12, D12): no4yatkoBi 3Ha4eHHS (X11, X12,
X13, X21, X292, X23) (MO)KHa BBCCTH O)
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®aiin OcHOBHe BcTaBneHHA MakeT cTopiHKN Dopmynun Aani PelgHzyeaHHA MoaaxHA a

L\e.tl ¢ Crem Calibri J1oW A A == E '!*7 EE) MepeHocuTh TekeT
Beramami (13 Kenirozarn ~ . 2 A
W K O~ i+~ - - = = = | ez 3= ; i
< ®opwmar 3a spaskom T - S=== 06'eanaTi Ta posTalysa
BEydep o6uiHy = WpndT 1] BUPIiBHIOBaHHRA
K23 - 2
A B z D E F G H
1 MyHKTY BiANpPaBEHHA MYHKTM NPU3IHAYEHHA Mponosnuia Lijinbosa $pyHryin (L 0
2 1 2 3
3 Crnag 1 14
4 Crnapg 2 11
5 Monut 7 8 10
6
7
8
9 MyHKTH BANpaBAEHHA MyHKTH NPU3HAYEHHA Sum Mponosuuia
10 1 2 3
11 Crnag 1l 0 o o 14
12 Crnap 2 0 0 ] o 11
13 Sum 0 0 1]
14 Monut 7 8 10

15

2. BiakpuiiTe NOLIyK po3B’SA3KY:

- [lepeiiaite no Bkiaaku [ani (Data) -> Ananiz -> [omryk po3’sa3ky (Solver). Sxio
Po3B’si3yBau/Solver He BcTaHOBIIEHO, MOTPIOHO noaaTu loro B Excel uepes daiin ->
[Tapamerpu -> HanOyaoBu.

3. HanamryBanHs OIIyKy pO3B’s3KY:
- Bcranosits L{imboBy dyHkIito y komipky (H1) (ne BBenena ¢popmyna mis L).
- Bubepite Minimym (Min).
- ¥V noxi 3MiHIoBaH1 Komipku BkaxiTh komipku (B11, C11, D11, B12, C12, D12) (ze
3HaAXOOAThCA 3MI1HHI (X11, X12, X13, X21, X22, X23).
- JlonatiTe oOMeXeHHS 3a JOMIOMOT00 KHONKH JloaaTu:
- Oomexenns 1: E11 =F11
- Oomexenns 2: E12 =F12
- Obmexenns 3: B13 = B14
- Oomexenns 4: C13 =Cl14
- Oomexenns 5: D13 =D14
- OOMexeHHS JI1 HEBII'€MHHUX 3HAu€Hb: o0Opatu omnuiro “3podutH
HeoOMe)KeH1 3MIHHI HE B1J €MHUMHU
- Bubepits Mmetog Cummnekc LP.
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MapameTpu poss'ssysaqa

ONTUMIZYBaTH LiNE0EY dyHKLIK: SH51| +
(.
Aot () Makeumym (@) Minimgm () 3nauennHs:
IMIHKYI KNITHHKW SMIHHIE
SBS11:5D512 +
Mignarac 0BMeXeHHAM:
SB513 = SBS14
5C513 = 5314 AT
50513 = 5D514
SES11 = SFS$11 IMIHMTN
SES12 = SF§12
Bupanuti
CRMHYTH
3aBaHTaxNTH/36EpErti
3poBuTi HeoBMexeHi 3MIHHI He Big EMHUMK
BuBepiTe MeTOa 3a CMMNNEKC-METOAOM 0 NapameTpyu
PO3E AZAHHA: =
MeTog poss asaHHA
JinA posB A3aHHA MKW HEATHIMHMY 33434 BUBEDPITE PO3E A3YBaY HeNiHIAHWK 3334 33
METOAOM 3BEeHOrD rpajieHTa. JNA po3s A3aHHA NiHIAHWK 3364aHb BWBEPIT PO3E A3yBaY 33
CAMNNEKC-METOAOM, ANA HETNAAKNX 3AEA3HE BNGEDITE POIEMEAHNI PO3E ATYEaY.

4. 3anyCTiTh MOIIYK PO3B’SI3KY:
- Hatuchnite OK a6o Po3B’s3atu (Solve) nms 3amycky.

- Ilicns 3aBepiieHHss po6otu Solver, y JiajJoroBomy BikHI BUOEpiTh 30epertu

po3B’s30k (Keep Solution).

Po3B’s3yBau/Solver 3Haiife onTUManbHI 3HAYCHHS (X11, X12, X13, X21, X22,
MiHIMalIbHOI (pyHKIIT (L) 3 ypaXyBaHHAM 3aaHUX OOMEKEHb.

Gaiin OCHOEHe BcTaeneHHA MaKeT cTopIHKN Gopmynn Aani PelgHzyBaHHA Mogat
& P mg|

(&

M &7 =7

OTPUMEHHA T3 NePETEOP EHHA JaHNK 3annTi Ta 38 ASKN
PucyHor2 ¥ f
A B 5 »] E F G H I
1 R MYyHKTH NPUSHEYEHHA Mponosuuia Llinbosa dymwuia (L) 204
- MyYHKTH BignNpaBneHHa
2 | 1 2 3
3| Crnag 1l 14
4 | Crnag 2 11
5 Monut 7 8 10
=
=
.
9 | ) TMYHKTK MPU3HEYEHHA Sum Mponosuuia
- MyYHKTH BignNpaBneHHa
10 1 2 3
11 | Crnaa 1 7 7 0 14 14
12 | Crnap?2 0 1 10 11 11
13 | sum 7 8 10
14 | Monut 7 8 10
15 |
16 |

25
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8. Bupimmtu TpaHCIOPTHY 3a7a4y 3a I0OMOTO0 IporpamMHoro 3ade3neueHHs Excel

3a BapiaHTaMH:
1
[TyaxTH [lyHkTH TIpU3HAYCHHS .
i [Iponozuuis
BiIIpaBIICHHS 1 > 3
5 9 7 1
Cxutax 1 X11 X12 X13
8 6 10
Cxian 2 ; ; ; 14
X21 X22 X23
[omut 10 8 7
2
IlynkTu IlynkTu npusHayeHHs .
i [Iponozuuis
BiIIpaBIICHHS 1 > 3
5 9 7 1
Cxnan 1 X11 X12 X13
7 6 10
Cknan 2 \— ; ; 15
X21 X22 X23
[omut 11 8 7
3
IlyHkTH npu3HaYeHHS
IlynkTu .
i [Iponozuuis
BiIIpaBIICHHS 1 5 3
5 9 7 12
Cxuian 1 X11 X12 X13
8 6 10
X21 X22 X23
IMonut 10 9 7
4
TTyHKTH [lyHKTH TIpU3HAYCHHS . '
BiZIIPaBJICHHS 1 5 3 ponosuris
5 9 7 12
Cxutan 1 X11 X12 X13
8 6 10
Cknan 2 \— \— \— 14
X21 X22 X23
IMomwur 10 8 8
5
[lyHKTH TIpU3HAYCHHS
IlynkTn - .
BiZINIPaBIIEHHS 1 5 3 pono3unis
\5— S \—7 11
Cxnan 1 X11 X12 X13
8 6 10
Cxiran 2 \— \— \— 14
X21 X22 X23
Iomut 8 10 7
6
IlynxTu IlynkTH npu3zHayeHHs .
i [Tpono3umis
BiAMIpaBJICHHS 1 > 3
5 9 7 10
Cxnan 1 X11 X12 X13
8 6 10
Cxian 2 \— \— \— 14
X21 X22 X23
IMonwut 10 7 7
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IIyskTn IlyHKkTH npu3HaYEHHS .
BifpaBieHHs I[Ipomosumis
P 1 2 3
5 9 7 1
Cxaag 1 X11 X12 X13
8 6 10
Cknan 2 ; ; ; 13
X21 X22 X23
TTorut 10 8 6
[IyukTH [lyHKTH TpU3HAYCHHS .
Bi/mpaBnenHs I[Tpomosuris
P 1 2 3
L S L 11
Cxian 1 X11 X12 X13
8 6 10
Cknan 2 \— ; ; 14
X21 X22 X23
TTorut 10 8 7
[IynkTH IlynkTu npusHayeHHs
BiJNpaBIeHHs 1 5 3 [Iporosuis
5 9 7 10
Cknan 1 X11 X1o X13
8 6 9
21 X22 X23
ITomut 10 7 7
10
[lyHKTH TIpU3HAYCHHS
[TyHkTH . '
BiZIIPaBJICHHS 1 ) 3 ponosuriis
8 9 7 1
Cxian 1 X11 X12 X13
8 6 10
Cknan 2 \— ; ; 16
X21 X22 X23
TTorur 10 8 9
11
TTyHKTH IlyHKkTH npuU3HAUYEHHS
BiJIMIpaBJICHHS ITponosumis
P 1 2 3
5 9 7 1
Cxnag 1 X11 X12 X13
8 6 10
Ckman 2 X \7 |7 15
21 X22 X23
ITonut 11 8 7
12
[lyHKTH TIpU3HAYCHHS
IlynxTu . .
BIZINIPABIICHHS 1 2 3 poro3uils
5 9 7 1
Cxnan 1 X11 X12 X13
8 6 10
Cknan 2 \— \— \— 14
X21 X22 X23
[Tonut 7 8 10
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13
[TyHKTH IlyHKkTH npu3HaYEHHS .
i [pono3wuis
B1ANpaBIICHHS 1 ’ 3
> 2 ] \—7 14
Cknan 1 X11 X1 X13
8 6 10
Cknan 2 \— \— \— 1
Xa1 X22 X23
TTomut 10 8 7
15
ITynkTH IlyHKkTH npu3HaYEHHS .
i [Ipono3wuis
B1ZANpaBIICHHS 1 ” 3
> 3 ] \—7 11
Cxnan 1 X11 X12 X13
8 6 11
Cxuman 2 % \— \— \— 14
21 X22 X23
IMomwut 10 8 7
16
[lynkTH [lyHkTH TIpU3HAYCHHS .
i [pono3utis
BiIIpaBIICHHS 1 ) 3
\5— ? 7] \—7 11
Ckiag 1 X11 X12 X13
8 6 10
Cknan 2 \— \— 13
X21 X22 X23
Iomur 9 8 7
17
[MysKTH ITlyHkTH mpU3HaYEHHA .
i [pono3wutis
BiJIIIpaBJICHHS 1 ” 3
> 9 ] \—7 11
Cxnan 1 X11 X12 X13
7 6 9
Cknan 2 \— \— 14
X21 X22 X23
IMomwut 7 8 10
18
II
) Hynkrn YHKTH TIpU3HAYEHHSA Mponosmuis
BiJIIIPABJICHHS 1 > 3
> i 7] \—7 11
Cxknan 1 X11 X12 X13
8 6 10
Cknan 2 \— \— \— 16
Xa1 X22 X23
TTonut 12 8 7
19
[yHkTH IlyHkTH nmpusHaueHHA )
i [Tpomo3zutis
BiIIPABJICHHS 1 5 3
° L \7— 12
Cknan 1 X11 X12 X13
8 6 10
Cknan 2 \— \— \— 15
X21 X22 X23
ITomut 11 9 7
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[ynkTH [TyHkTH TpU3HAYEHHS
i [Ipono3wutis
BiIIpaBIICHHS 1 ” 3
L ? ] L 11
Cxknan 1 X11 X12 X13
Cxian 2 L L L 14
X21 X22 X23
Ionut 10 8 7
IMysxTn [lyHKTH TpU3HAYCHHS
i [pono3suiis
BiJIIPABJICHHS 1 ’ 3
> ? ] L 13
Cxknan 1 X11 X12 X13
Cxian 2 L L L 1
X21 X22 X23
Ionut 10 10 7
[TyHnkTH IlynkTu npusHayeHHs .
BiJIIPABJICHHS 1 5 3 [Ipono3suitis
> 2 L 11
Ckaap 1 X11 X12 X13
Cxian 2 L L L 16
X21 X22 X23
Ionut 10 8 9
23
[MynkTr IlynkTu npusHayeHHs
i [Ipono3uiris
BiIIIPABJICHHS 1 > 3
\5— 8 ] L 11
Cxian 1 X11 X12 X13
Cxitan 2 \8— L L N
X21 X22 X23
Ionut 8 8 7
24
IyskTH IlynkTu npusHayeHHs
i [Ipono3uiris
BiIIIPABJICHHS 1 ) 3
5 9 7 9
Cxknan 1 X11 X12 X13
Cxiran 2 \8— \6— \10— 1
X21 X22 X23
TTonut 10 7 6
25
IyskTH IlynkTH npuszHayeHHs
i [pono3zwuiis
BiJIIIPABJICHHS 1 ” 3
> 3 ] \—7 11
Cxnan 1 X11 X12 X13
Cxian 2 \8— \6— \10— 1
X21 X22 X23
TTonut 10 8 7
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IIyskTH IlyHKkTH npu3HaYEHHS .
i [Iponozuuis
B1ANpaBIICHHS 1 ” 3
L S L 11
Cxutax 1 X11 X12 X13
8 6 10
Cxian 2 ; ; ; 15
X21 X22 X23
[omut 11 8 7
27
ITynkTH [lyHKTH TpU3HAYCHHS .
i [Iponozuuis
B1ANIpaBIICHHS 1 5 3
\5— S \—7 11
Cxuian 1 X11 X1o X13
8 6 10
Cknan 2 % \— \— \— 14
21 X22 X23
IMomwut 7 8 10
28
TTyHKTH [lyHKkTH TIpU3HAYCHHS . ‘
BiZINIPaBJICHHS 1 5 3 ponosuris
5 9 7 1
Cxuian | X11 X1o X13
8 6 10
X21 X22 X23
IMomwut 10 8 7

llumanns ona camoxoumponio:

. Oxapakrepusyiite T3 sik OkpeMuii Kjiac JIHIHHOTO IPOrPaMyBaHHS.
. Ha3BiTh THTIOBI 3aBJaHHS TPAHCTIOPTHOT'O BUJLY.

. ®opmymroBanHs T3.

. Monenb TpaHCHOPTHOI 3aaui.

Sk yssutu T3 y BUrIsan MepexxeBoi Moiei?

. [lo o3nauae 3akpura T3?

. OCHOBHI BJIACTUBOCTI 3aKPHUTOI TPAHCIIOPTHOT 3aj1a4i
. MeTtonu BupillieHHs TPAaHCTIOPTHOI 3aj1a4i

. OxapakrepusyiiTe METO]] MIBHIYHO-3aX1JHOTO KyTa.
10. OxapakTepu3yiTe METO]] TOTCHITIATIB.

11. Illo o3Ha4ae oropHe 1 onTUMalbHE pimeHHs 137

O 0 1N DN B~ WK —

Pexomenoosana nimepamypa:
1. Karpenko A.B., Ilaciunuk B.B. IlpuiiHATTS pimieHb: Teopis Ta NpPaKTUKA
nigpyyHuk. JIeBiB : «Hosuii CBitT —2000», 2020. 447 c.
2. MaremaTruuHl METOAM JOCHIIHKeHHs omeparliit : miapyynuk / €. A. JlaBpos, JLII.
[lepxyn, B.B. [llenapuk ta in. Cymu : CyMchKuid nepxaBHUM yHiBepcuteT, 2017.
212 c.
3. CypxoBa K.B., Copoka M.IO. KoHcnekT nekiiii 3 HaBYajabHOI JUCHUILIIHU
«OcHoBU Teopii npuiHATTSA pimieHby». Kponusaunskuit: JIA HAY, 2022. 86 c.
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Tema 4. MepexeBe IIAHYBAHHS Ta yHpaBJ/iHHd. [{uHamiune
nporpamMmyBaHHA

IpakTuyHe 3aHATTA 4

ITJIAH

4.1 Mertox MepexeBOro IIaHyBaHHS NPHU NPUWHATTI pilieHb. THUMOBI 3a1adi
MEpEKEBOTO TUTAHYBAHHSI.

4.2 CtpykrypHO-4acoBa Tabmuir. [loOyaoBa i po3paxyHOK MepeKeBOT MOJIETI.

4.3 Mepexeni rpadiku BUKOHAHHS I omepaTOpoM aBiallifHO-TPaHCIIOPTHOI
CUCTEMHU. ANITOPUTM MOOY0BU MepexkeBoro rpadika. CTpyKTypHO-4acoBa TaOJIUIIS
nepeiky Jii onepaTopa aBiallifHO-TPaHCIIOPTHOI CUCTEMH.

4.4 TTonsTTs Ipo 0araTOKpOKOB1 Ipoliecu. Burpari 1 ynpapiiHHS.

4.5 Ilpunuun ontuManbHOCTI P.bennmana BupileHHS 3aaad JUHAMIYHOIO
porpamMmyBaHHS.

4.6 Tunosi 3agadl AMHAMIYHOTO MpOrpamMyBaHHsA. 3ajaya Mpo HAWKOPOTILUN
nuIsX. 3agada mpo Hadip BUCOTH MOBITPSIHUM CYTHOM.

OcHoHi meopemuyuti 8100MOCHI

MeperkeBe MIaHyBaHHS - BU3HAYEHHS ONTUMAIBHOT TOCI1JOBHOCTI BUKOHAHHS
Iiii/onepariiit/po0oir.

XapakTepHuUM [UJI1 KOXKHOTO TaKOro KOMIUIEKCY poOIT € Te, 1o BIH
CKJIQ/Ia€ThCS 3 PALY €JIEMEHTapHUX poOIT, Kl B3a€EMHO OOYyMOBIIIOIOTH OJIHA OJIHY,
TaK 110 BUKOHAHHS JCSIKUX pOOIT HE MOKe OyTH PO3IOYATO paHillie, HXK 3aBEpIIeHI
JesiK1 1HII1 poOOTH.

[InanyBaHHST OyJb-IKOTO TaKOTO KOMILIEKCY POOIT MOBUHHO MPOBOIUTHUCS 3
ypaxyBaHHSM TaKUX €JIEMEHTIB: 4acy; BapTOCTI1; PECYpPCIB BCbOT'O KOMIUIEKCY POOIT 1
OKPEMHX MOTO JIAHOK.

OCHOBHUM MaTepiaJioM JJIs MEPEKEBOTO TUIAHYBAHHS € TIEpeIiK poOiT (JaHOK)
KOMIUIEKCY, B IKOMY BKa3aHl poOOTH 1 iX B3aeMHa 0OYMOBJICHICTh Ta YaC BUKOHAHHS
pobotu. Lleit nepenik Ha3UBAETHCS CTPYKTYPHO-UYACOBOIO TaOJIUIICHO.

Po6ota HazuBaeThcss poOOTOO 1-TO paHry, Ko Juis il HoYaTKy HE MOTPiOHO
BUKOHAHHS HISIKMX 1HIIUX POOIT.

PoGoTta HasuBaeThcst poboTOIO k - TO paHry, SKIO BOHA, CIIUPAETHCS Xoua O Ha
onny pobory (k-1) panry 1 Ha po6oTn MeHIuX, HiX (k-1) paHris.

dopmarmizaiis JiSTIFHOCTI aBialiifHUX OMEpaTopiB 3 BUKOPUCTAHHSAM amapary
MEpPEKEBOr0 TUIaHyBaHHS 103BOJISIE BU3HAUUTH:

- onTUMaJbHy nocaigoBHicTh A1l JIITP npu BUHUKHEHHI 0COOIMBOTO BUMAJIKY
B ntostkoTi (OBII);

- KpuTW4yHU#N (onTuMmanbHui) yac BukoHaHHsa Al JI[IP mpum mapupyBanHi
OBII;

- MakCHUMaJIbHUM (MiHIManbHUM) yac BukoHaHHs Aid JIIIP npu BUHUKHEHHI
OBII;

- pe3epBu yacy s napupyBanus OBII.
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JlunamiuHe mporpaMyBaHHs (IMHAMIYHE TIJIaHYBaHHS) € OCOOJIMBUM METOJIOM
ONTHMI3aIlii PillIeHb, CHEIiaIbHO MPUCTOCOBAHMUM IO TaK 3BaHUX «OAraTOKpPOKOBUX)
(OaratoeTamHMX) Onepaii.

3aranpHUN TPUHITAI, 110 JISKATHh B OCHOBI PIIICHHS BCIX 3a7a4 JUHAMIYHOTO
nporpaMyBaHHs (MpUHIUIT onTUMaidbHOCTI P.benmnmana): skum Ou He OyB cCTaH
CUCTEMHU S mepe]; YeproBUM KpOKOM, Tpeba BUOUpATH YNpaBIiHHA HA I[bOMY KpOIIl
TaK, MO0 BUTpAII HAa TAHOMY KpOIIll TUTFOC ONTUMaIBHUIN BUTPAI HA BCIX HACTYITHUX
KpoKax OyB MaKCHMAaJIbHUM.

Pozpaxynku B /Il BUKOHYIOTHCS PEKYpPEHTHO, TOOTO, ONTHUMAJIbHE PIlICHHS
OJIHIET TiJ3a/7a4l BUKOPHUCTOBYEThCS SK BXIHI AaHl JUIsl HAcTymHOI. Bupimmpiim
OCTaHHIO MiJ3a/a4y, OTPUMYIOTh ONITUMAJIbHE PIIICHHS BX1/IHO1 3a/1a4i.

OcHoHi nonamms.

MeTon MepeKeBOro IUIaHyBaHHS, CTPYKTYPHO-4acoBa TaOIMIsL, MEpEXKEBUN
rpadik, IMHaMiYHE IPOrpaMyBaHHs, 0araTOKpPOKOBI IPOLIECH, BUTPAIL 1 YIPABIIHHS,
MPUHIUI ONTUMAJIBHOCTI.

3aeoanus:

1. BuzHaunTH OCHOBHI XapaKTEPUCTHUKNA METOy MEPEKEBOTO TUTAHYBAHHSI TIPH
MPUAHSATTI PilICHb.

2. 3’sicyBaTu TUIOBI 3a71a41 MEPEKEBOTO MJIaHyBaHHS.

3. OmaHyBatu aaropuTM Mo0yA0BH MEPEKEBOTO Tpadika.

4. [TobyayBaTu MepeKeBY MOJEIb.

5. Bu3HaunTH OCHOBHI XapaKTEPUCTHKN OaraTOKpPOKOBUX POIIECIB.

6. 3’sicyBaTH TUIIOBI 33/1a4l TUHAMIYHOTO MPOTPaMyBaHHS.

7. OnmanyBatu metoj P.bennmana BupimeHHs 3a1a4 JUHAMIYHOTO MPOrpamy-
BaHHSI.

8. Po3B’s13aTn 3aauy AMHAMIYHOTO MPOTPaMyBaHHS.

4.1 O3HallOMUTHUCH 3 MPUKIAJAOM MOOYIO0BU 1 PO3PAXYHKY MEPEKEBOI MO
JESKOTO CKJIaTHOTO KOMILJIEKCY POOIT.

JlaHo KoMILIEeKC poOiIT, MOOYMyBaTH MEPEKEBY MOJIEb, BXIHI J1aH]1 3aHECTU B
Ta0JIHLIIO.

No Onupaerbcss Ha | Yac  BUKOHaAHHA
Po6orta

n/m poboty pobotu

1 a1 - 10

2 az - 5

3 as - 15

4 a4 - 10

5 as ai,az 20

6 as a1,as,d2 5

/ a7 a1,a6 15
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[IpoBenemo ynopsiAKyBaHHS BCiX POOIT.

No Onupaerscss Ha | Panr Yac BUKOHaHHA
PoGora

n/m poboty pobotu

1 a1 - 1 10

2 az - 1 5

3 as - 1 15

4 a4 - 1 10

5 as a1,az 2 20

6 as a1,as5,d2 3 5

7 a7 ai,ae 4 15

3a OTpUMaHUMU JaHUMU OOYAyEMO MEPEKEBHM rpadik.

Kputnani po6oTu: a, as, as, az. Twp=50

4.2 CaMOCTIfHO BUPIIIUTH 337ady, MoOyayBaTH MepexeBuil rpadik, 3HAHTH
KPUTUYHUH NUIAX Ta KPUTUYHI pOOOTH 32 BapiaHTAMH.

Bapianr 1

az
as >
as ‘/
| t
20 130 50
Tp=50

[ToGynyBatu MepexxeBuii rpadik, 3HAWTH KPUTHYHHUHN IUISIX Ta KPUTHYHI POOOTH.

Ne i/

Pobora

Omnopa

Yac BUKOHAHHS

1

a1

a4

4

a2

10

a3

a; a2

10

a4

5

as

a1 az

5

a6

a4

10

az

a4 as

10

(N[OOI BN

as

a4 as a7

25
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Bapianr 2

[ToGynyBatu MepexxeBuii rpadik, 3HAUTH KPUTHYHHUHN IUISIX Ta KPUTHYHI POOOTH.

Ne i/ Pobota Omnopa Yac BUKOHaHHA
1 al az 4
2 a2 - 6
3 a3 as 6
4 a4 - 2
5 as aiay 5
6 as asai a 10
7 az a4 as 10
8 as a4 as ay 25
Bapianr 3

[ToGynyBatu MepexxeBuii rpadik, 3HAUTH KPUTHYHHUHN IUISIX Ta KPUTHYHI POOOTH.

Ne i/ Pobota Omnopa Yac BUKOHaHHA
1 al as 4
2 a - 6
3 a3 - 6
4 as - 2
5 as a1 a S
6 as a3y 10
I az a4 as 10
8 ag a4 as ay 25
Bapianr 4

[ToGynyBatu MepexeBuii rpadik, 3HAUTH KPUTHYHUHN IUISIX Ta KPUTHYHI POOOTH.

Ne i/ PoGora Omnopa Yac BUKOHAHHS
1 ai ag 4
2 az - 6
3 as - 6
4 a - 2
5 as a1 ap S
6 as as 10
7 az a4 as 10
8 ag a7 a4 as 25
Bapianr 5

[MoOymyBatu MepexeBuil rpadik, 3HANTH KPUTHYHUH OUILX Ta KPUTHIHI poOOTH.

Ne /it PoboTta Omnopa Yac BUKOHAHHS
1 a az 4
2 a - 10
3 as aiap 10
4 a4 ai a2 5
5 as ai as 5
6 ae a4 10
7 arz a4 as 10
8 asg a4 as ay 20
Bapianr 6

[ToOynyBatu MepexxeBuii rpadik, 3HAWTH KPUTHYHHUHN IUISIX Ta KPUTHYHI POOOTH.

Ne i/ Pobora Omnopa Yac BUKOHAHHS
1 al a4 4
2 a - 10
3 as aiap 10
4 a4 a1 az S
5 as a; a2 5
6 ae a4 10
7 ay a4 as 10
8 asg a4 as ay 25
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Bapianr 7

[ToGynyBatu MepexxeBuii rpadik, 3HAUTH KPUTHYHHUHN IUISIX Ta KPUTHYHI POOOTH.

Ne i/ Pobota Omnopa Yac BUKOHaHHA
1 ai az 4
2 az aq 6
3 as - 6
4 a4 - 2
5 as ajaz 5
6 as aza1 az 10
7 az a4 as 10
8 ag az a4 as 25

Bapianr 8

[ToOynyBatu MepexxeBuii rpadik, 3HAWTH KPUTHYHUN IIUISIX Ta KPUTHYHI pOOOTH.

Ne i/ Pobota Omnopa Yac BUKOHaHHA
1 al az 4
2 a - 6
3 as as 7
4 as - 2
5 as a1 5
6 as as 8
I az a4 as 10
8 ag a7 20

Bapianr 9

[ToOynyBatu MepexeBuii rpadik, 3HAUTH KPUTHYHUHN IUISIX Ta KPUTHYHI POOOTH.

Ne i/ PoGora Omnopa Yac BUKOHAHHS
1 a ag 4
2 a - 6
3 as - 6
4 as - 2
5 as a1 a S
6 as as 10
7 az a4 as 10
8 ag a7 20
Bapianr 10

[MoOymyBatu MepexeBuil rpadik, 3HANTH KPUTHYHUH OUILX Ta KPUTHIHI poOOTH.

Ne /it PoboTta Omnopa Yac BUKOHAHHS
1 a a 4
2 az - 6
3 as - 6
4 a4 - 2
5 as a1 az 5
6 ae a4 8
7 ay a4 as 10
8 as a4 as a7 20

Bapianr 11

[ToGynyBatu MepexxeBuii rpadik, 3HAUTH KPUTHY

HUH IIUISIX Ta KPUTHYHI poOoTH.

Ne i/ Pobora Omnopa Yac BUKOHAHHS
1 al a4 4
2 az ai 10
3 a3 10
4 a4 - 5
5 as a; a2 5
6 ae a4 10
7 ay a4 as 10
8 as a4 as a7 25
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Bapianr 12

[ToGynyBatu MepexeBuii rpadik, 3HAUTH KPUTHYHHUHN IUISIX Ta KPUTHYHI POOOTH.

Ne i/ Pobota Omnopa Yac BUKOHaHHA
1 ai az 4
2 az - 6
3 as ajas 6
4 a4 - 2
5 as ajaz 5
6 as aza1 az 10
7 az a4 as 10
8 ag a4 as as 25

Bapianr 13

[ToOynyBatu MepexxeBuii rpadik, 3HAUTH KPUTHY

HUH IIUISIX Ta KPUTHYHI poOOTH.

Ne i/ Pobota Omnopa Yac BUKOHaHHA
1 a 4
2 a as 6
3 as - 6
4 a - 2
5 as aj ay 5
6 as axay 10
I az a4 as 10
8 ag a4 as ay 25

Bapianr 14

[ToGynyBatu MepesxeBuii rpadik, 3HAUTH KPUTHY

HHH 1IUISX Ta KPUTHYHI poOOTH.

Ne i/ PoGora Omnopa Yac BUKOHAHHS
1 ai as 4
2 az - 6
3 as - 6
4 a - 2
5 as aj ay 5
6 ap as 10
7 az a4 as 10
8 ag a7 a4 as 25

Bapianr 15

[MoOymyBaTu MepexeBHii rpadik, 3HANTH KPATHY

HUH OUIAX Ta KPpUTHIHI poOOoTH.

Ne /it PoboTta Omnopa Yac BUKOHAHHS
1 a az 4
2 a - 10
3 as - 10
4 a4 a1 a2 5
5 as a1 a3 5
6 ae a4 10
7 ay a4 as 10
8 as a4 as a7 20

Bapianr 16

[ToOynyBatu MepexeBHid rpadik, 3HAUTH KPpUTHY

HUH IIUISIX Ta KPUTHYHI pOOOTH.

Ne i/ Pobora Omnopa Yac BUKOHAHHS
1 al a4 4
2 a - 10
3 as aiap 10
4 a4 a1 az S
5 as a; a2 5
6 as - 10
7 ay a4 as 10
8 asg a4 as ay 25
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Bapianr 17

[ToOynyBatu MepexxeBuii rpadik, 3HAWTH KPUTHYHHUN IIUISIX Ta KPUTHYHI pOOOTH.

Ne i/ Pobota Omnopa Yac BUKOHaHHA
1 a1 - 4
2 az a4 6
3 as - 6
4 a4 - 2
5 as ajaz 5
6 as asa; a 10
7 az a4 as 10
8 ag a7 a4 as 25

Bapianr 18

[ToOynyBatu MepexxeBuii rpadik, 3HAUTH KPUTHY

HUH IIUISX Ta KPUTUYHI pOOOTH.

Ne i/ Pobota Omnopa Yac BUKOHaHHA
1 al az 4
2 a - 6
3 as azaz 7
4 as - 2
5 as a1 5
6 as as 8
I az a4 as 10
8 ag a7 20

Bapianr 19

[ToGynyBatu MepesxeBuii rpadik, 3HAUTH KPUTHY

HHH 1IUISX Ta KPUTHYHI poOOTH.

Ne i/ PoGora Omnopa Yac BUKOHaHHS
1 ai as 4
2 az - 6
3 as a 6
4 a - 2
5 as aj ay 5
6 ap as 10
7 az a4 as 10
8 ag az 20

Bapianr 20

[MoOymyBaTu MepexeBHii rpadik, 3HANTH KPATHY

HUH OUIAX Ta KPpUTHIHI poOOoTH.

Ne /it PoboTta Omnopa Yac BUKOHAHHS
1 a a 4
2 az - 6
3 as - 6
4 a4 - 2
5 as a1 az 5
6 ae a4 8
7 ay a4 as 10
8 as a4 as a7 20

Bapianr 21

[ToGynyBatu MepexxeBuii rpadik, 3HAUTH KPUTHY

HUH IIUISIX Ta KPUTHYHI poOoTH.

Ne i/ Pobora Omnopa Yac BUKOHAHHS
1 al az 5
2 a - 10
3 as ai az 10
4 a4 - 5
5 as a; a2 5
6 ae a4 10
7 ay a4 as 10
8 as a4 as a7 20
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Bapianr 22
[ToOynyBatu MepexeBuii rpadik, 3HAUTH KPUTHYHUHN IUISIX Ta KPUTHYHI POOOTH.

Ne i/ Pobota Omnopa Yac BUKOHaHHA
1 a1 az 4
2 az - 6
3 as ay 6
4 a4 - 2
5 as a1 az 5
6 as aza az 10
7 az as 10
8 ag a4 as az 10
Bapianr 23
[ToGynyBatu MepexeBuii rpadik, 3HAUTH KPUTHYHUHN IUISIX Ta KPUTHYHI POOOTH.
Ne i/ Pobota Omnopa Yac BUKOHaHHA
1 al as 5
2 a - 6
3 as - 6
4 ay - 2
5 as a1 a 6
6 as azay 10
I az a4 as 10
8 ag a4 asay 15
Bapianr 24
[ToGynyBatu MepesxeBuii rpadik, 3HAWTH KPUTHYHHUN IUISIX Ta KPUTHYHI POOOTH.
Ne i/ PoGora Omnopa Yac BUKOHAHHS
1 a az 4
2 a - 6
3 as - 6
4 as - 2
5 as a1 a S
6 as ay 10
7 az a4 as 10
8 ag a7 a4 as 10
Bapianr 25
[MoOymyBatu MepekeBuii rpadik, 3HANTH KPUTHIHAHN IUIAX T4 KPUTHIHI pOOOTH.
Ne /it PoboTta Omnopa Yac BUKOHAHHS
1 al az 5
2 a - 10
3 as ai az 10
4 a4 a1 a2 5
5 as ax a3 5
6 ae a4 10
7 ay a4 as 10
8 as a4 as a7 15
Bapianr 26
[ToOynyBatu MepexxeBuii rpadik, 3HAWTH KPUTHYHHUHN IUISIX Ta KPUTHYHI pOoOOTH.
Ne i/ Pobora Omnopa Yac BUKOHAHHS
1 a - 10
2 a - 10
3 as ai az 10
4 a4 a1 az S
5 as a; a2 5
6 ae a4 10
7 ay a4 as 10
8 asg a4 as ay 10
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Bapianr 27
[ToGynyBatu MepexeBuii rpadik, 3HAUTH KPUTHYHHUHN IUISIX Ta KPUTHYHI POOOTH.

Ne i/ Pobota Omnopa Yac BUKOHAHHS
1 a1 az 4
2 az a4 6
3 as - 6
4 a4 - 2
5 as daji az 5
6 ag azai ap 10
7 az a4 as 8
8 as a7 a4 as 10
Bapianr 28
[ToGynyBatu MepexeBuii rpadik, 3HAUTH KPUTHYHUHN IUISIX Ta KPUTHYHI POOOTH.
Ne i/ Pobota Omnopa Yac BUKOHAHHS
1 a a 4
2 a - 6
3 as - 7
4 a4 - 2
5 as ai 6
6 as ay 8
I az a4 as 10
8 ag az 12

8.1 O3HallOMUTHUCh 3 TMPUKIAIOM  pIIIEHHS 3a7adi  JIUHAMIYHOTO
porpamMyBaHHs IIPO KOMIBOSDKEpA.

1. 3agada mpo KOMiBOsLKEpA.

Hexait motpi6bHo moTpanut 3 myHKTY 1 mo myHkTy 10, mpoixmxarouu mpu
IIbOMY TI0 TphOX oOnacTsx. [Ipy boMy BUTpaTH Ha MPOi3] MK CYCIIHIMU ITyHKTaMU
BiJIOMI.

8 16
10 1
1
10 4 12 17
4
5 18

HaiBuriguimumi nuisx npoxoauth dyepe3 myHktu: 1, 3, 7, 9, 10. Bapricts 17
OJIMHHUIIb.

8.2 Poszp’s3atu 3amauy Il nmpo wHaGip Bucotu IIC. IloTpiOHO 3HailTH
ONTUMAJIBHUM peXKUM HA0OPY BHUCOTH 1 IIBUAKOCTI, IPU SIKOMY 3arajibHi BUTpPATH
NajbHOro Oyjie MiHIMAJIBHUM, SIKILIO PyXaTHCs MOKHA TIJILKH BIPABO 1 BrOPY.

7/\6(\5(.\8

PDYIGDS
6

7 7 4

7

4

~

5 4




3 yciX HIHUX TpaekTopid MOTpiOHO BUOpATH Ty, Ha SAKIA BUTPATH MHaJIbHOTO
OyayTh MiHiManbHUMU. [lounHaTH TOTPIOHO 3 KIHIIEBOI TOYKK HAOOPY, 3aMHUCYIOYH B
KpY’KKaX MiHIMaJbHI BUTPATH.

Ilumanns onsa camonepegipxu

1. MeToa MepexeBoro miaHyBaHHS [P MPUIHATTI PIIIICHb.

2. TunoBi 3a1a4l MEPEKEBOTO MJIaHYBaHHS.

3. Onuurite npouenypy ynopsiakysanss B CII.

4. SAxuii ckiaz CTPyKTYpHO - TuM4YacoBux tabnuils B CI1?

5. MepexeBi rpadiku BUKOHAHHS i OINEpaToOpoM aBiallliHO-TPAHCIIOPTHOI
CUCTEMH.

6. AnropuT™m NMo0yI0BU MEpExKEBOTO Tpadika.

7. CrpykTypHO-yacoBa TaONmuI TMepeniky /il omepaTopa asialliiiHo-
TPaHCIIOPTHOI CUCTEMH.

8. [ToOymoBa 1 po3paxyHOK MEpPEKEBOi MOJIEIII.

9. OxapakTepu3yiTe 3a7a4i IMHAMIYHOTO TPOTrpaMyBaHHS.

10. IToHsaTTs PO GAraTOKPOKOB1 MPOLIECH.

11. Burpamuu 1 ynpaBiiHHS.

12. TumnoBsi 3aa4l JUHAMIYHOTO POrpaMyBaHHS.

13. Mogens 3amaui 1.

14. ChopmyioiiTe OCHOBHUI MPUHIUI ONITUMAJIBHOCTI, 1110 JISKUTh B OCHOBI
pimeHHs Beix 3amay JI1.

15. Meton P. bennmana BupiteHHs 3a7a4 TMHAMIYHOTO TPOrpaMyBaHHS.

16. 3amaya po BUOIp Tpa€eKTOPIi.

17. 3amaya po HAO1p BUCOTU MOBITPSHUM CYTHOM.

18. YUum MeTon NMHAMIYHOTO TMPOTPAMyBaHHS BIAPI3HAETHCA Bl METOMY
JHIAHOTO MporpamMyBaHHs?

Pexomenooeana nimepamypa:
1. Karpenko A.B., Ilaciunuk B.B. IlpuiiHATTS pimieHb: Teopis Ta NPaKTHUKA
nigpyyHuk. JIeBiB : «Hosuii CBitT —2000», 2020. 447 c.
2. MaremaTruuyH1 METOAM JOCHIIHKeHHs omepailii : miapyynuk / €. A. Jlaspos, JLII.
Ilepxyn, B.B. [llenapuk ta in. Cymu : CyMchKuid nepxaBHUM yHiBepcuteT, 2017.
212 c.
3. CypkoBa K.B., Copoka M.IO. Koncrmekt nekiiii 3 HaBYaJIbHOI IHUCIUILIIHU
«OcHoBH Teopii mpuiHATTS pimeHby. KpomuBuutskuii: JIA HAY, 2022. 86 c.
4. Tsopomenko I.C. TexHomorii mpuiHATTSA pilieHs B 1HGOPMAIITHUX CHCTEMaX:
HaBu. nocionuk. Xapkis: XHYPE, 2021. 120 c.
5. Xapuenko B.IL., IllmenroBa T.®., Cikipma FO.B. IlpwmitasaTrs pimedas B
colioTexHIyHuX cucremax: MoHorpadia. Kuis: HAY, 2016. 309 c.
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Tema 5. IIpuiiHATTS pilieHb B YMOBAX PU3HKY

IIpakTryHe 3aHATTA S

[IJIAH

5.1 Iloka3nuku HeOe3Meku 1 pU3UKy B LMBUIBHIN aBiamii. dopmanbHuUil omnmc
PHU3UKY.

5.2 Etanu npuiHATTS pilicHh B YMOBaX PU3UKY.

5.3 Meronu BuUpilIeHHS 3aJa4 B yMOBaX pPHU3HKY: KpUTEpiil OYIKyBaHOTO
3HAQYCHHS;, KPUTEPIM OYIKYBAaHOTO 3HAYCHHS - JHUCIepCii; KpuTepid HaWOIbII
BIpOT1AHOTO 3HAYCHHS.

5.4 Kputepiit ouikyBaHoro 3HaueHHs. [Ipukias 3amayi.

OcHosHi meopemuyHi 6i0omocmi

3acpoza - ctaH, 00'eKT abO [IAJBHICTh, $IKI MOTEHLIMHO MOXYTb OyTH
MPUYMHOI0 HETATUBHOI MO/I1i, TOB’SI3aHOI 31 3HM)KEHHSM PIBHS O€3MEKH MOJBOTIB. Y
OUIBII 3arajibHOMY BUTJISIL - JDKEPEIO HEeOE3MeKH, JIOKAII30BaHe y Yaci 1 mpocTopi, 3
O3HAaKaMH Bpa)Karouux (haKkTopiB.

Hebesnexa - cran cucteMu, B SIKI MOXe cTaThcs HeOe3leuHa (IpOrHo30BaHa
pU3MKOBA) TOAIS NP JaHIM BUSABICHIM 3arpo3i Mo Aeskux ¢akTopax, SKIO I
(haKTOpU MOXKYTh TTPOSIBUTHCSL.

Puszux - MOXIMBICTb HEraTHMBHOI MOJii, MOB'I3aHOI 31 3HWKEHHSM pIBHS
Oe3MeKu TMOJbOTIB, KA BUMIPIOETHCA 3 TOUYKH 30py WMOBIPHOCTI i1 HAacTaHHS 1
TSKKOCTI HACTIIKIB.

DopmanvHutl onuc pusuxy. PU3UK - MOXKIIMBICTE OTPUMAaHHS HE0AKaHOTO
pe3yibTaTy.

Benuuuna pu3uky BUSHA4YA€THCS SIK JJOOYTOK BEIMYUHHU MOAIT HA MOXKJIMBICTD
11 BAHUKHECHHS:

R=A xP,

ne R - pusuk; A - Haciigok HeOakaHOT mojli (0COOIMBI BUMAAKUA B MOJIBOTI
(OBI);

P - itmoBipHicTh BuHUKHEHHST OBII.

Ouinka pusuky mna BII (risk assesment) Bkiroyae B cebe MOCHIAOBHE
BUKOHAHHS CTAaHJIAPTHU30BAHUX HAYKOMICTKHX IPOIIECIB, IO HOCATH, SK IPABHIIO,
JTOCJIITHUIILKUHN XapaKTep:

1. Inentudikaris pusuky (risk identification).

2. Anami3 pusuky (risk analysis).

3. OuinroBanHs pu3uKky (risk avaluation).

ETtanu npuitHATTS pillieHb B yMOBaX pPU3HKY:

Etan 1. [lonepenniit anamiz. Ha mpomy etami (opmyitoeTbest mpobdiiema i
BU3HAYAIOTHCSA MOYIIUBI BapiaHTH i, K1 MOKHA 3pOOUTH B MPOIIEC 1i PIIICHHS.

Eran 2. Crpykrypuuii anami3z. lleit eram mnepenbdayae CTPYKTypH3aIiio
npoOjieMr Ha sIKICHOMY piBHI, Ha skomy JIIIP Hamiuae OCHOBHI KPOKH IMpOIECY
NPUHHATTS PIIlICHb 1 HAMAra€eThCs BIOPSAKYBATH 1X Y BUTJISAL ACSKOI MOCII1IOBHOCTI.
Jlns 1i€i MeTn Oyay€eThCst IEPEBO PIlICHB

Eramn 3. Anani3 HeBuzHaueHocTi. Ha nbomy etani JITIP BcTaHOBIIOE 3HAYEHHS
WMOBIPHOCTI JJIi TUX TUJIOK Ha JEpeBl PIlIeHb, SKI MOYMHAIOTHCS B BEPIIMHAX

41



Bunaakax. [Ipu nupoMy oTpumaHi 3Ha4eHHS UMOBIPHOCTEH MiAJIATalOTh MEPEBIPIll HA
HAsIBHICTh BHYTPIIIHBOI Y3roJKEHOCTI. [[ns oTpuMaHHS 3HauYe€Hb MWMOBIPHOCTI
3aMyda€eThCcsl BCS  JOCTyHmHa  iH(opmaiis: CTaTUCTHYHI JaHi, pe3yJbTaTH
MOJICITIOBAHHS, EKCIIepTHA iH()OpMaITis 1 T. 1.

Etan 4. Anani3 kopucHocti. Ha maHoMy erami ciig OTpUMaT KiJIbKiCHI OIIIHKA
KOPUCHOCTI HACIHIJKIB (pe3yJbTaTiB), MOB'A3aHUX 3 peai3alli€l0 TOTO YH I1HIIOTO
[UIAXY Ha JEPEBI PIllICHb.

Etan 5. Ilpouenypu ontumizanii. OntumanbHa ctpateris a1 (aabTepHATHBA,
IUISIX Ha JIepeBi pillieHb) MOXKe OyTH 3HalJIeHa 3a JOIMOMOTroK OOYHCIIEHb, a caMe:
MaKCcHMi3allii 04iKyBaHOT KOPUCHOCTI Ha BChOMY MPOCTOP1 MOMIIMBUX PE3yJIbTaTIB.

BukopucTtanHs KpUTEpil0 OYIKyBaHOTO 3HA4YE€HHS OOYMOBJIEHO MparHEHHSM
MaKCUMI3yBaTH OYIKyBaHU MNpuOyTOK (200 MIiHIMI3yBaTH OYIKYBaHI BUTpPaTH).
BukopuctanHs O4iKyBaHHMX BEJIUYMH IPUIYCKAE MOKJIMUBICT 0araropa3oBoro
BUPILIEHHSI OJHIET 1 Ti€l X 3ajayi, NOKM HE OyIyTh OTPUMAHI JOCHUTHh TOYHI
po3paxyHKoBl (opMynu. B paHoMy BHIAIKy Mae€TbCs Ha yBasl, WO NPUOYTOK
(BuUTpaTH), TOB'SA3aHUI 3 KOXHUM QJIbTEPHATUBHUM pPIIIEHHSAM, € BHUIIAJAKOBOIO
BEJIMYHHOIO.

OcHoeHi nonamms.
3arpo3sa, HeOe3IeKa, pu3HK, (PakTop PU3UKY, MAaTPULIS PU3HKY, IEPEBO PIIICHb,
metoqu 1P B ymMoBax pusuKy, KpUTepiil OUIKyBaHOTO 3HAUEHHSI.

3asoanms:

1. BusHaunTy OCHOBHI XapaKTEPUCTUKHU MIPUIHATTS PIlICHb B aBiallii B yMOBax
PUBHKY.

2. 3’sicyBatu GOpMaTLHUN OMTUC PUBHKY.

3. O3HailoMHUTHCS 3 METOJIaMU BUPIILIEHHS 33/1a4 B yMOBaX PU3HUKY.

4. BUBUMTH eTany NpUUHSTTS PILIEHb B yMOBAaX PU3HKY.

5. O3HailoMHUTHCS 3 MPUKIAIOM PILIEHHA 33/1a4yl Ipo OyIIBHUIITBO a€poIoOpTy
METO/IOM KpUTEPisl O4IKyBAHOTO 3HAYEHHS.

6. CamMOCTIIfHO BUPIIIUTH 337a4y PO OYyIIBHUIITBO a€pONOPTY 3a BapiaHTaMHU.

3anaua. [IpoexktyBanHs OyAIBHULITBA a€PONOPTOBOTO KOMIUIEKCY

I. Bxigni gani. ABiamiiiHe IMANPHEMCTBO ITOBHHHE NMPUUHATH PIIISHHS 100
OyIIBHMIITBA aepOTIOPTY: BEJIMKOTO a00 HEBeNWKoro. HeBenukuii aepomopT MOXKHA
3roJIOM pO3MUPUTH. Take pIilIeHHs BU3HAYAETHCS MAlOYTHIM OOCATOM TIEPEBE3CHb.
ByniBHUIITBO BEIMKOTO aepOTIOPTY BUIIPABIOBYETHCSI BETUKUM OOCATOM TIEPEBE3CHb.
3 iHmoro 00Ky, MOXKHa 30y/TyBaTH HEBEJIMKUN acpoOIOpT Ta yepe3 2 POKH MPUNHHATH
PIIIIEHHS TIOJI0 MOTO PO3IIHPEHHS.

3agada posrisigaeTbes Ha 10-piyHui mepiod. AHami3 00CATriB MEpeBe3eHb
NacaXUpiB 1 BaHTAXIB IOKa3aB, IO HMOBIPHICTh BHUCOKOTO OOCSTY I€pEBE3CHb
ckianae 0,75, uuzpkoro — 0,25. ITpuOyToKk Ta BUTpaTH AJIA KOXKHOI 3 MOKJIMBHX
aNbTEPHATHUB HABOJATHCS B TAOJI.

[ToTpiOHO BHMBYMTH aJbTEPHATHBHI BapiaHTU OYJIBHUIITBA 3a JOIIOMOTOIO
JiepeBa pillleHb Ta TPUUHATH PILLIEHHS 010 TUITY a€pOTOPTY.
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II. 3aBmanHs 10 cutyarii

1. BukopucroByioun pnaHi Tabn. moOyayiTe AepeBO pillleHb IS 3ajadi
OyIIBHHIITBA acpOIOPTY.

2. Buznaute oviKkyBaHe 3HAuU€HHS MPUOYTKY AJS KOXKHOTO aJbTEPHATUBHOTO
BapiaHTa OyIIBHUIITBA a€POIIOPTY.

3. IIpuiimiTh pilIeHHS 1100 ONTHUMAJILHOTO BapiaHTa OyIiBHUIITBA aepOIIOPTY
3 MAaKCUMaJIbHUM OYIKyBaHUM 3HAUCHHSAM MPUOYTKY.

II1. Inpopmariitne 3abe3neueHHs 3a1adi

[IpuOyTok Ta BUTpaTh I aAJIbTEPHATUBHUX BapiaHTiB OyAiBHHUIITBA
aepornopry

Tum Hlopiunuii npubyTOK, MIIH. y.O. Burpatu Ha
Husbkuit o6car | Bucokuii o6car | OyIIBHHLTBO
aepomnopTy
nepese3eHsb (p=0,25) | mepeBesens (p=0,75) | aepomopry, MJIH. y.0.
Benmukuii 0.3 1,0 5.0
aeporopr
Hepenuxmit 0.2 0,25 20
aepornopT
Po3mmpenus 0.2 0.9 42
aepoTIopTy

IV. Aaroput™m po3B’si3aHHs 3a/1a4l

1. ITobynyemo nepeso pimeHs (puc.). [lounnaroun 3 BepumHu 1 (BupimagbHa
BEpUIMHA) HEOOX1JHO MPUUHSITH PIIEHHs BIJIHOCHO po3Mipy aeponopTy. Bepmnu 2
1 3 € BUMAJAKOBUMH, TOMY IO 3 HUX BHUXOJATH MO JBI TIJIKH, SKI BIAMOBIAAIOTH
HU3bKOMY Ta BUCOKOMY PIBHIO MOIMTY B 3aJIEXKHOCTI B1J] CUTYyallli, [0 CKJaJacs Ha
PUHKY aBlallliHUX TnepeBe3eHb. KokHa 3 1MX cHUTyalid BiJ3HA4€Ha BIAMNOBIIHUM
3HAYECHHSIM MMOBIPHOCTI ii peai3ariii.

ABiarfiiiHe TIAOIPUEMCTBO PO3IVISTHE MOKJIUBICTh PO3IIUPEHHS HEBEIUKOTO
aeporopTy TUIBKA B TOMY BHITQJIKY, SIKIIO TOMUT HAMPHUKIHIN MEPIIMX IBOX POKIB
eKCIUTyaTallii aeporopTy BCTAaHOBUTHCS HAa BHCOKOMY piBHI. TakuMm YHUHOM, B
BEepIINHI 4 TPUNAMAETHCSA PIMICHHS IMIOAO0 JOLUUIBHOCTI PO3IIMPEHHS HEBEIUKOTO
aeporiopty. Bepmmuu 5 1 6 TakoX € BUIMAIKOBUMH 3 JBOMA TiJIKaMH, SKi
BI/JINOBIJIal0OTh IEBHUM PIBHSAM IOMUTY.
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Puc. 5.1 [lepeBo pimeHs aJist 3a71a4i MPOCSKTYBAaHHS OY/IIBHUIITBA a€POTIOPTOBOTO KOMIUIEKCY

Piwenns. 3agada po3B’si3yerbed B 1Ba eranu. Ha nepmomy etani npuilMaeTbes
pilIeHHS 11010 OYyIIBHUIITBA BEJIMKOTO 200 HEBEIMKOTO aeporopTy 3 ypaXyBaHHAM
HMOBIpHUX 00CATIB mepeBe3eHb. Uepe3 JBa POKM 32 YMOBU 30UIBIIEHHS OOCATY
MepeBe3eHb MPUUMAETHCS PIIICHHS 100 PO3IIMPEHHS HEBEJIMKOTO aepomnopty. s
3HAXO/KCHHSI ONTUMAJIBHOTO PIMICHHS 3aCTOCOBYETHCS KPUTEPIA OYIKYBaHOTO
3HAYCHHS.

MaremaTn4Ha MOEIb 3a1a4l.

OntumansHUM pillieHHSIM OyJie Te, 10 BiamoBigae ymosi (5.1):

ne Mij - ouikyBaHuil mpuOyTOK Ui pilleHHS Ajj, KU BU3HA4Yae€TbCsa 3a
dhopmynoro (5.2):
M;=Ypylys i=1Ln, j=1m, (5.2)
i

7€ pjj - IMOBIPHICTh BIUIMBY J-TO YMHHHKY NpH BHUOOp1 1-TOi albTEPHATHUBH,
m
Zp i=1;
=1

lij - mpubyTok, moB's3anuil 3 BUOOPOM i-TO1 aJbTEPHATHBU MPU BIUIUBI j-TO
YUHHUKY.

Pimenns 3amaui mouymHaeThcs 3 Apyroro etamy. llopiBHIOIOTBCS B
anbTepHaTUBU: Ass Ta Ase. HeoOXimHO M1 KOXKHOT aIbTepHATUBY 3HAWUTH 3HAYEHHS
OUiIKyBaHOT0 MpUOYTKY B pa3i peaiizailii BiAMOBIIHOTO PIIICHHS.

Ass: Mys (mpubyTOK / pO3LIMPIOBATH A€POTIOPT) =
= (0,75 * 900000 + 0,25 * 200000) * 8 - 4200000 = 1600000 y.o.

Aup: Mag (TpuOyTOK / HE PO3IIUPIOBATH a€POIIOPT) =
= (0,75 * 250000 + 0,25 * 200000) * 8 = 1900000 y.o.
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[TopiBHIOOUM oTpumaHi 3Ha4YeHHS (Mas > Miys) poOMMO BHCHOBOK, IO
anbTepHaTHBa Ase OLIBII MPUBaOIMBa, HIK A4s5.T00TO, HAa ApyroMy eTami NpUHHSITTA
piteHHsT He0OX1HO 3THIIIATH aeporopT 0€3 PO3MUPEHHS.

[lepexonuMo 1m0 mepmioro etamy, n0 BepmivHA 1. TyT NOpIBHIOIOTHCS
anbTepHATUBH A1 1 Az M0A0 OyMIBHUIITBA BEJIMKOTO UM HEBEIUKOTO aepOIOPTY 3

ypaxyBaHHSM JIaHUX, OTPUMAHUX HA IPYTOMY €TaIli.
A12: My (mpubyTOK / BEIUKUI aepoIopT) =

= (0,75 * 1000000 + 0,25 * 300000) * 10 - 5000000 = 3250000 y.o.
Ai3: Mi3 (TpuOyTOK / HEBEJIIMKUN aepomnopT) =

= (0,75 * 250000 * 2 + 1900000) + (0,25 * 200000 * 10) — 2000000 = 775000 y.o.
Ax BugHO, M12 > Mi3, TOOTO ONITUMAJIBLHUM PIIICHHSAM Oyji€ Oy 1iBHUIITBO

BEJIMKOro aeponopTy. B nibomy pasi odikyBanuit mpudyTok gopisaioe 3250000 y.o.

6. CaMOCTIHO BUPIIIUTH 337a4y po OyIIBHUIITBO a€pONOPTY 3a BaplaHTaMHU.
Bapiantu 3amaudi (3aauy MOXHa po3B’si3aTu 3 BUKopucTanHsIM MS Excel)

Bapianr 1

Tun aeponopty

[opiuawnit mpuOyTOK, MITH.Y.O

Hwuspknit o6csar
niepeBe3eHb(p=0,2)

Bucoxwuii obcsr
nepese3eHb( p=0,8)

Burparu Ha OymiBHHAIITBO
aeporopTy, MITH.y.0

Benukwuii aepornopt 1 1,2 5
Hesenukuii aeporopt 0,8 1 3
Poswmupenns
aeporopTy 0.7 08 !
Bapianr 2
Tun HEOPHHHH MPHOYTOK, MK, y.Ov. Butparu Ha OyiBHUIITBO
aeporopry Huzbkuit o6csr Bucoxkwuit o0csr aepoIOpTy, MIIH. Y.0.
nepese3eHsb (p=0,25) nepeseseHsb (p=0,75)

Benukuii 0.4 11 6.0
aeporopt
Hesenukuii 0,3 0,35 3,0
aeporopT
PosimupenHs aepornopTy 0,3 1,0 52

Bapianr 3

Tun aeponopty

[opiuanii mpuOyTOK, MITH.y.O

Hwusbkwuii o0csr
niepeBe3eHb(p=0,2)

Bucoxkuii o6csr
niepeBe3eHn( p=0,8)

BuTtparu Ha Oy1iBHAITBO
aeporopTy, MITH.y.0

Benukwuii acpornopt 1,1 1,3 6

Hesenukuit aeponopt 0,9 2 4
Posmmpenns

aeponopTy 0.8 0.9 2
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Bapianr 4

[opiuawnii mpuOyTOK, MITH. y.O.

Tun - _ Burparu Ha OyiBHAIITBO
aepoTIopTy Husbkwuii 06csar Bucoxkwuit obcsr AepOTIOPTY, MJIH. V..
nepese3eHsb (p=0,25) nepeseseHsb (p=0,75)

Benuxknii 05 2 5.0
aeporopT

Hesenukuii 0.4 05 40
aeporopT

PosmmpenHs aepornopty 0,4 2,0 5,2

Bapianr 5

Tun aeponopry

[opiunnii mpuOyTOK, MIH.Y.O

Hwuspkuit o6csr
niepeBeseHb(p=0,2)

Bucokwuii o6csr
niepeBeseHb( p=0,8)

BuTtparu Ha OyiBHUIITBO
aepoInopTy, MJIH.y.0

Benukuii aeponopt 1,2 14 6,2
Hesenuknit aeporopt 1 3 5
Pozmupenus 0.9 1 3
aeporopry
Bapianr 6
Tum Ilopitnuii mpHOYTOK, MIH. y.0. Burparu sHa OymiBHHAIITBO
aeponopry Huspkuit o6csr Bucoxwuit o0csr aepOIIOPTY, MIH. Y.O0.

nepese3eHb (p=0,25)

nepeseseHsb (p=0,75)

Benukuit aeporopt 0,5 3 6,0
Hesenukuii aeporopt 0,5 0,6 3,0
PoszmmpenHs aepomopTy 0,45 2,5 4,2

Bapiaur 7

[Iopiunuii npuOyTOK, MIH.y.O

Tun aeponopry

Husbkwmii o0csr
nepeBe3enb(p=0,2)

Bucoxkuii o6csr
niepeBe3enb( p=0,8)

Burparu Ha OymiBHHAIITBO
aeporopTy, MIIH.Y.O

Benukwii aepornopt 11 1,3 52
Hesenukuii aeponopt 0,8 2 3
Pozmmpenns 09 11 4
aeponopry ’ '
Bapianr 8

lopiunnit npUOYTOK, MIIH.Y.O

Tun aeponopty

Husbkuii o0csr
nepeBe3eHb(p=0,2)

Bucoxkuii o6csr
niepeBe3eHn( p=0,8)

Burparu Ha 6yAiBHHAIITBO
aeporopTy, MIH.y.O

Benuxwuii aeponopt 1,15 1,35 51
Hesenukuit aeponopt 1 2 4
Posmmpenns 0.9 1 32
aeponopTy
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Bapianr 9

opiunuii npuOYTOK, MIIH. y.O.

Tun - - Butparu Ha OymiBHHIITBO
aeponopTy Husbkuit 06¢sr Bucoxkwuii o6csr AepOTIOPTY, MIIH. Y.0.
nepeseseHsb (p=0,25) nepeseseHsb (p=0,75)
Benukwuii aeponopt 0,42 1,15 6,0
Hesenukuii aeporopt 0,3 0,4 3,25
Posmupenns aeponopty 0,4 1,2 52

Bapianr 10

Tun aeponopty

lopiunuii npUOYTOK, MIIH.Y.O

Hwusbkuii o0csr
nepese3eHb(p=0,2)

Bucoxkuii o6csr
nepeBe3eHb( p=0,8)

BuTtparu Ha OyIiBHUIITBO
aepoIopTy, MJIH.y.0

Benmkwmii aeporopt 1 1,25 53

Hesenukuii aeporopt 0,8 1 3,2

Pozmupenus 07 083 15
aeponopTry ' ' '

[lopiunuit mpudyTOK, MIIH.Y.O

Tun aeponopry

Husbkuit o6csr
nepeBe3eHb(p=0,2)

Bucoxkuwuii o0csr
nepese3eHb( p=0,8)

BuTtparu Ha OyiBHUIITBO
aepoIopTy, MJIH.y.0

Benukwii acporopt 1 1,2 7
Hesenukuii aeporopt 0,8 1 3
Poswmupenns
aeporopTy 0.7 08 !
12
Tun Mopiuanit mpubOyTOK, MIH. Y.0. BI/I”FpaTI/I Ha
AeDOTODT Huzeknii o6csr Bucokwuii 06csr OymiBHUITEO
pOHOpTY nepesesens (p=0,25) nepesesens (p=0,75) acpoIIopTY, MIH. y.O.
Benukwuii aepornopt 0,5 1,1 6,0
Hesenukuii aepomopt 0,3 0,35 3,0
Pozmmpenns 03 10 59
aeponopry ’ ' ‘
13

[opiunuii npUOYTOK, MIIH.Y.O

Tun aeponoptry

Hwusbkwuii o0csr
niepeBe3eHb(p=0,2)

Bucoxkwii o6csr
nepese3eHb( p=0,8)

Burparu Ha 6yAiBHHAIITBO
aeporopTy, MIH.y.O

Benukwii aepornopt 1,12 1,3 7

Hesenukuii aeporopt 0,9 2 4

Pozmmpenns 0.8 0.9 2
aeporopry
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Tun

aepornopry

[Mopiunuit mpuOYTOK, MIH. Y.O.

Burpatu na

Husbkuit 06¢sr
nepeBe3eHs (p=0,25)

Bucoxwuii o6¢csar
nepeseseHsb (p=0,75)

OyIiBHHUIITBO

Benukunit aeporopt 0,5 2 50
Hesenukuii aeporopt 0,4 0,55 4.0
Pozumupenns 04 20 59
aeporopTy ' ' '

Tun aeponopry

[opiuawnit mpuOyTOK, MITH.Y.O

Husbkuii o6csr
nepeBe3eHb(p=0,2)

Bucoxkuwuii oocsr
nepese3eHb( p=0,8)

BuTtparu Ha OyIiBHUIITBO
aepoIopTy, MJIH.y.0

Benmkwmii aeporopt 1,2 1,4 6,2
Hesenuknii aeporopt 1 3,2 5
Posumupenns
aeponopTry 0.9 . 3
16
Tun Mopiuanit mpuOyTOK, MIH. Y.O. BnmaTn Ha
ACPOHODT Husbkuii o6csr Bucoxkwuii o6csr Oy iBHUITBO
pOTOpTY nepesesens (p=0,25) nepesesens (p=0,75) acporopTy, MJIH. y.0.
Benukuit aeporopt 0,5 3 6,0
Herenukuii aeponopt 0,53 0,6 3,0
Posmupenns 045 25 42
aeponopry ' ' '
17

Tun aeponopty

[Iopiunuii npuOyTOK, MIH.y.O

Hwuspknit 06csar
niepeBe3eHb(p=0,2)

Bucoxwuii obcsr
nepese3eHb( p=0,8)

Burparu Ha OymiBHHAIITBO
aeporopTy, MITH.y.0

Benukuii aeponopt 1,1 1,3 52
Hesenukuii aeponopt 0,8 2,2 3
Pozmmpenns 09 11 4
aeponopry ' '

18

Tun aeponopty

opiunuii TpUOYTOK, MIIH.Y.O

Husbxnii o0csar
nepeBe3enb(p=0,2)

Bucoxkwnii o6¢sr
nepesezeHb( p=0,8)

BuTtparu Ha Oy1iBHAITBO
aeporopTy, MITH.y.0

Benukwuii acpornopt 1,15 1,35 6

Hesenukuii aeporopt 11 2 4
Pozmmpenns 09 1 32

aeporopTy ' '
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Tum lopiunuit mpuOYTOK, MIIH. Y.O. Burtpatn Ha
ACDOODT Huzbkwuii 06csr Bucokuii o6csr Oy 1iBHHITBO
POTIOPTY nepeseseHs (p=0,25) nepesesess (p=0,75) aepomnopty, MIH. y.0.
Benukwuii aeponopt 0,42 1,15 6,0
Hesenukuii aeporopt 0,32 0,4 3,25
Pozumupenns 04 12 59
aeponopry ' ! '

Tun aeponopry

[opiuawnit mpuOyTOK, MITH.Y.O

BuTtparu Ha OyIiBHUIITBO

Husbkuit 06csr Bucoxkwuii o0csr aeporopTy, MIH.y.0
nepeBe3eHb(p=0,2) nepese3eHb( p=0,8)
Benmkwmii aeporopt 1,2 1,25 53
Hesenukuii aeporopt 0,8 1 3,2
Pozmupenns 0.7 0,83 15
aeporopTy

[opiuawnit mpuOyTOK, MITH.Y.O

Tun aeponopty

Hwuspknit 06csar
niepeBeseHb(p=0,2)

Bucoxwuii obcsr
nepeseseHb( p=0,8)

Burparu Ha OymiBHHAIITBO
aepoIopTy, MJIH.Y.O

Benmkwii aeporopt 1 1,2 6
Hesenukuii aeporopt 0,8 1 25
Poswmupenns
aeporopTy 0.7 08 !
22
Tun Mopiuanit mpubOyTOK, MIH. Y.0. BI/I”FpaTI/I Ha
AeDOTODT Huzbknii o6csr Bucokwuii 06csr OymiBHUITEO
pOHOpTY nepesesens (p=0,35) nepesesens (p=0,65) acpoIIopTY, MIH. y.O.
Benukwuii acpornopt 0,4 1,2 6,0
Hesenukuii aepornopt 0,3 0,37 3,0
Pozmmpenns 03 10 59
aeporopry ' ' '
23

[opiunuii npUOYTOK, MIH.Y.O

Tun aeponopty

Hwusbkwuii o0csr
niepeBe3eHb(p=0,2)

Bucoxkuii o6csr
nepese3eHb( p=0,8)

Burparu Ha 6yAiBHHAIITBO
aeporopTy, MIH.y.O

Benukwuit aepornopt 1,1 1,3 6

Hesenukuit aeponopt 0,9 2 4
Pozmmpenns 07 0.9 35

aeponopry ' ' '
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Tum lopiunuit mpuOYTOK, MIIH. Y.O. Burtpatn Ha
ACDOODT Huzbkwuii 06csr Bucokuii o6csr Oy 1iBHHITBO
POTIOPTY nepeseseHs (p=0,25) nepesesess (p=0,75) aepomnopty, MIH. y.0.
Benukwuii aeponopt 0,5 2 50
Hesenukuii aepornopt 0,4 0,5 4,0
Pozmupenns 0.4 20 59
aeporopry ' ! '

opiunuii npuOYTOK, MJIH.Y.O

Tun aeponopry

Hwuspxwmii o0csr
nepese3eHb(p=0,15)

Bucoxkuii o6csar
nepeBe3eHb( p=0,85)

Burparu Ha OymiBHHAIITBO
aepoIopTy, MJIH.Y.0

Benmkwmii acporopt 1,2 1,4 6,2
Hesenuknii aeporopt 1 3 51
Pozmupenus
aeponopry 0.9 ! 3
26
Tur lopiunuii mpuOYTOK, MIIH. Y.O. BI/I”FpaTI/I Ha
AePOHODT Husbkuii o6c¢sr Bucokuii 06csar Oy 1iBHHITBO
poTopTy nepesesensb (p=0,35) nepesesers (p=0,65) acporopTy, MJIH. y.0.
Benukwuii aepornopt 0,5 3 6,0
Hesenukuii aeporopt 0,5 0,6 3,0
Poswmupenns
aeponopry 0,45 2,5 4,2
27

[opiyawnit mpuOYTOK, MITH.Y.O

Tun aeponopry

Hwusbkwuii o0csr
niepeBe3eHb(p=0,2)

Bucoxknii o6¢sr
nepese3eHb( p=0,8)

BuTtparu Ha Oy/iBHUIITBO
aeporopry, MiIH.y.0

Benukwii aepornopt 1,1 1,3 5,2
HeBenukuii aepornopt 0,8 2 3
Pozmmpenns 0.9 11 4
aeporopry

[opiunuii npUOYTOK, MIH.Y.O

Tun aeponopty

Husbkuit o6csr
nepese3eHb(p=0,23)

Bucoxkwii o6csr
niepeBeseHn( p=0,77)

Burparu Ha 6yAiBHHAIITBO
aeporopTy, MIH.y.O

Benuxwuii aeponopt 1,15 1,35 51

Hesenukuii aeporopt 1 2,1 42

Pozmmpenns 0.9 1 32
aeporopry
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Ilumanns ona camoxoumponio:

1. Illo o3Hayae NPUAHATTS PIIICHHS B YMOBaX PU3HKY, YAM XapaKTEPU3YEThCS
Taka CUTyaris?

2. Pozkpuiite cyTh (hOpMaIbHOTO OMHUCY PUBHUKY.

3. SIki eTanu BKIIIOYAE MPOIIEC OIIHKU pU3HKy it BI1?

4. Slki MeToaM MOXKHA 3aCTOCOBYBAaTH Ui CKJIaJaHHS MaTpUIlb PU3UKY B
aBlarianpueMcTBax?

5. 3 sKkux eramiB ckiagaeThes mporec [1P?

6. SIxi eranmu BUMAararTh JOCIIJIHMUIILKOI, aHAJITUYHOI POOOTH, HAKUOIIBII
TPYAOMICTKI?

7. Sxoro Buay iHdopmarlisa nmoTpidHa mna peanizarii eramiB [IP B ymoBax
pu3HuKy?

8. OnumriTe HaOUIBII TOMKpeH1 MaTeMaTuyHi Metonu [1P B ymoBax puszuky?

9. V sxux BHUIAJKaX 3aCTOCOBYETHCS KPUTEPId OUIKYBAHOTO 3HAYEHHA?
OTUIIITh LIEH METO/I.

10. 3actocyBaHHSI METOJly €KCIIEpPTHHUX OIIIHOK B 3agauyax [IP B ymoBax
PUBHKY.

Pexomenooeana nimepamypa:
1. Karpenko A.B., Ilaciunuk B.B. IlpuiiHATTS pilieHb: Teopis Ta NpPaKTUKA :
niapyuHuk. JIeBiB : «Hosuii CBitT — 2000%», 2020. 447 c.
2. MareMaTuyHi METOJU NTOCHIKEHHs omepaliii : miapyunuk / €.A. JlaBpos, JLII.
[Tepxyn, B.B. [llennpuk ta iH. Cymu : CyMcbkuil nepxaBHuii yHiBepcuteT, 2017.
212 c.
3. CypkxoBa K.B., Copoka M.IO. KoHcmekT nekmiii 3 HaBYajabHOI JUCIUIUIIHH
«OcHoBH Teopii mpuiHATTS pimenb». Kponusuunbkuii: JIA HAY, 2022. 86 c.
4. Tsopomenko [.C. TexHosorii NpuiHATTA pilieHb B 1H(OPMAILITHUX CHCTEMaX:
HaBu. nociOHuk. XapkiB: XHYPE, 2021. 120 c.
5. Xapuenko B.II. IllmeneBa T.®., Cukupna HO.B. IlpuiiHatrs pilieHb B
colioTexHIyHuX cucremax: MoHorpadia. Kuis: HAY, 2016. 309 c.
6. Xapuenko B.Il., AnexceeB O.M. Cucrema ymnpaBiiHHS pU3MKAMU aBilallliHOT
nisipHOCTI: MoHOTpadis. K.: HAY, 2018. 312 c.
7. Doc 9859. KepiBHunTBO 3 yrpaiiHHs Oe3nekoro monboTiB. Safety Management
Manual (SMM). ICAO. URL: https://www.icao.int/SAM/Documents/2017-SSP-
GUY/D0c%209859%20SMM%20Third%20edition%20en.pdf
8. The Manual Airport CDM Implementation. Version 5.0. Brussels, Belgium:
European Organization for the Safety of Air Navigation, 2017. 363 p. URL:
https://www.eurocontrol.int/sites/default/files/publication/files/airport-cdm-manual-
2017.PDF
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Tema 6. [IpuiiHATTA pillieHb B YMOBAaX HEBU3HAYEHOCTI

IIpakTryHe 3aHATTA 6

[IJIAH

6.1 HeBu3HaueHOCTI B 3a/1a4axX MPUUHSATTA PIIICHb

6.2 Matpuus pimens. OniHouHa QyHKITS.

6.3 Knacuyni kpurtepii NpUHHATTS pillleHb B YMOBaX HEBH3HAYEHOCTI.
Kpurepiii Banpaa. Kputepiii ['ypsina. Kpurepiit CeBimka. Kputepiit Jlannaca.

6.4 3amaua BUOOPY ONTUMAIBHOIO a€pOAPOMY HOCAJKU SIK 3a]a4a MPUUHSITTA
pillieHb B YMOBaX HEBU3HAYEHOCTI.

OcHoeHi meopemuuti 8i00MOCMi

[1P B ymMOBax HEBU3HAUYEHOCTI: OY/Ib SIKE MPHUIHATE PIMICHHS MOXE MPHU3BECTU
710 OAHOTO 3 6araThb0X MOMJIMBUX HACIIKIB, UMOBIPHICTb MOSIBH SIKUX HEBIJOMA.

3HWKEHHA HEBU3HA4YeHOCTI, HeoOxinHoi jis [IP, B mpakTuuHii AisUTBHOCTI
MO>KHA 3a0€3MEeYnTH:

- 300poM 1H(opmallii, 10 3MEHIIy€ HEBU3HAYEHICTh CUTYAIlii;

- 00poOkoro iH(dopMalii MeTogaMu aHadidy, MPOTHO3Y, CIEeHapilo 1
BU3HAYEHHS NPUYUH, GOPM 1 HACIIJKIB HEBUBHAUYEHOCTI;

- pO3pOOKOI0 MOJENEH, alIeKBAaTHUX pEAJbHUX CHUTyalld, 1 OTPUMAHHSAM B
pe3yibTaTi  MOJENIOBAHHS 3HAYEHb  I[UIbOBUX  BEIWYMH, (YHKIIOHAJIBHUX
3aJIEKHOCTEH CTaHIB 00'€KTa YIPABIIHHS Ta HOr0 HABKOJMIIIHBOTO CEPEIOBHUIIIA.

Metoau [1P B yMoBax HEBU3HAYEHOCTI:

- IPUAHATTS PIICHh B YMOBaX CTOXACTHUYHOI HEBU3HAYECHOCTI (PU3UKY), KOJIU
JaHI MO)XKHA OIKCAaTH 3a JIONMOMOIOK IMOBIPHICHHX PO3MOAUIB (s BUOOpY
ONTUMAJIbHOI ~albTEPHATUBUA MOXJIMBE 3aCTOCYBaHHS KpUTEPIiB OYIKYBAaHOTO
3HAYCHHS, OYIKyBaHOT'O 3HAYCHHS-AUCIIEPCii TOIIO);

- IPUIHATTSA pIllIEHb B YMOBaX HEBU3HAYEHOCTI, KOJIM WMOBIPHICHI PO3MOJILIN
HeBioM1 (AJi1 BHOOPY ONTUMAJIbHOI aJbTEPHATUBU 3aCTOCOBYIOTHCS KpHUTEPIi
Banbna, Jlamaca, Cesimxka, ['ypBina).

Kpumepiu Banvoa. lleit xputepiii € HaiOUIbIl 0OEPEKHUM, OCKIIBKH BIH
IPYHTYEThCS Ha BHOOpPI HaWKpamioi 3 HaWTIpImIKUX MOXJIKMBOCTEH. OnTUMalbHe
pIIIEHHS] BU3HAYAETHCS 32 HACTYITHUM MPABUIIOM:

AT = max min fu:;} (6.

Kpumepiu Jlannaca. llet xputepiii CHUpaeThCs HaA BIJOMUN MPUHITUI
HEJIOCTaTHBOTO OOTPYHTYBaHHS 1 3aCTOCOBYETHCS B THX BHUIIAJIKaX, KOJU PIIICHHS
npuiiMaeTscs 0araro pasi. CtaHu A1, A2, ... Aj, ..., Anp MAIOTh PiBHI KIMOBIPHOCTI, TO/1
BXIJIHA 3aJlaya MO PO3TJISIATUCA SK 3a]a4a IPUUHSTTS PIllIEHHS B YMOBaX PU3HKY,
1 BUOMpaeThes ais Aj, 10 Ja€ HAMOUTBIITUIN OYiKyBaHUM BUTpail. ToOTo, 3HAXOIUTHCS
nis (anpTepHaTHBA) - A *, BiJIIOBIIHA:

x 1<
A = max _Zuij (62)
n 4=
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Kpumepin ['ypsiya. lleli kpuTepiii OXOIUIIOE psiiA  PI3HUX TMIJIXOMIB JI0
NPUMHATTSA PIIICHb: BiJl HAHOUIBII ONTUMICTHYHOTO 10 HAOUIBII MECUMICTUYHOTO 32
JIOTIOMOTO0 KOE(II[iEHTa ONTUMI3MY-TIECUMIZMY O

x _ .
At = max {a m;tx {u; 1+ (1 ) mz_m{rr,ij}} (6.3)

Kpumepiti Cegioxca. Moaudikaiiero KpﬁTepifo Banbna € kpurepiii Cesixa.
Bin wmiHiMI3ye Btpatu JIIIP 3a paxyHOK BHOOpY HaJeKHOIO BapilaHTa A,

OnTuManbHe pinieHHs 3a kpurepieM CeBipka BU3HAYAEMO 3@ HACTYITHUM [PABUIIOM:
A* = min max{r] (6.4)

i J
A€ I MAaTpUL BTpaAT: Iij = MaX; Ujj - Ujj, 1= 1, m

OcHo6HI noHAMMA.
HeBu3HaueHicTh, MaTpuls pilleHb, OL[IHOYHA (YHKLIS, KIACUYHI KpUTEpIi
MPUIHATTS PillIEHb B YMOBAaX HEBU3HAYEHOCTI.

3aeoanns:

1. Bu3HauuTH OCHOBHI XapaKTEPUCTUKH NPUHUHATTSA PpIIIEHb B YyMOBax
HEBU3HAYEHOCTI.

2. 3’sicyBaTu KJIacU4YH1 KpUTEpli NIPUUHATTSA pillIeHb B yMOBAaX HEBU3HAYEHOCTI.

3. HaBunTHch OyayBaTu MaTpHILIO PILIEHb.

4. Ha mnpuxnami pimeHds 3a7adi Opo  BUOIp 3amMacHOrO  aepoapoMy
BIJIMpAIIOBATH HABUYKW BUKOpPUCTaHHS KpuTepiiB Bampma, Cesimxka, ['ypsina,
Jlamutaca.

5. O3HalOMUTHUCH 3 PILIEHHSAM 3a/Jadl Mpo BHUOIp 3amacHOTO aepoapoMy B
YMOBaX HEBU3HAUEHOCTI.

6. CamocrtiiiHO BupimuMTH 3anady npo [IP B ymoBax HeBH3HA4Y€HOCTI 3a
BaplaHTaMu (MO>kHa 3 BUKopuctanHsiM MS Excel).

5. OsnHailomuTHCh 3 PIMIEHHSM 3aJa4yl Ipo BHOIp 3aMacHOro aepoapoMy B
YMOBaX HEBU3HAUEHOCTI.

[Tix vac monpoTy 3a MapupytoM XapkiB - KuiB (bopucnins) Ha [1C Tuny An-
24, BinOyBa€ThCA MOTIPIICHHS METEOPOJIOTIUHUX YMOB Ha aepoJpoMi MPU3HAYCHHS,
BHACIIIJIOK 4YOro BiOyBaeThCs WOTO 3aKpUTTS. 3AIMCHUMO BHOIp 3amacHOro
aepoJpoMy 3a JOMOMOIOI0 KJIACHYHUX KPUTEpiiB NPUUHATTA piuieHHs Banbaa,
CeBimxka, Jlammaca 1 ['ypsima (3amacHi aepoapoMu BUOUpPAEMO [0 MapHIPYTY
CJIIIyBaHHSI, BKJIIOYAIOYU a€pOJPOM BUIILOTY 1 a€pOIPOM MPU3HAYECHHS).

1. ®opmyBaHHS BXIAHUX JAHUX JIJIS1 MATPHUIIl PILLICHb.

JUist 3HAXOJKEHHS ONTUMAJIBHOTO PIIIEHHS HEOOXIIHO CKIACTU MAaTPUIIO
pimeHHsi. Martpuiio pimeHHs: GOpMyIOTh MHOYKHMHA CTPATET1i 1 MHOKHHA (DAKTOpIB,
AK1 BIUTUBAIOTH HA MPUUHATTA piteHHs (Ta0mn.6.1).

53



MuoxuHa ctparerii: A = {Ai, Az, ...Am} - QJIbTEpPHATUBHUX BapiaHTIB
3aMacHUX aepoJIPOMIB:
1. Al - bopucrib,
2. A2 - Xynsuu,
3. A3 - Yepkacu,
4. A4 - KponnMBHUIIbKUH,
5. A5 - Jlainpo
MHoxuHa  ¢akTopiB, SKi  BIUIMBAIOTh HA  NPUHHATTS  PIIICHHSA
A= {h1, A, ... M}
1. A - HagBuicTh manuBa Ha 60pTY,
. A2 - Bingcrans,
. Az - TTX BIIII,
. M - MeteoymoBH,
. As - CBITJIOTEXHIYHA CUCTEMA 3aXO0/1y Ha MOCAJIKY,
. As - CucremMa 3axoay Ha OCAJIKY,
. A7 - HaBirartiiini 3acobu miaxomy,
. Ag - Aeponagiraiiiiiti 300pu,
. Ao - lomatkoBuit aktop.

O 00 N L =~ W

[\

. @opMyBaHHS MaTpUIll PillIeHHS i1 BUOOpY 3A

Tabmuua 6.1 - dopmyBaHHS MaTpulll pilieHb s BHOOpYy 3A MeTonoM
EKCIIEPTHUX OLIIHOK

Pakropu
M A2 A3 A4 A5 A6 A7 A8 A9
A1 10 10 10 4 9 9 9 9 10
Ao 9 9 9 8 8 8 8 8 9
Crparerii As 7 7 6 9 6 6 7 6 5
Ay 6 6 4 9 3 3 4 3 5
As 5 5 8 10 8 8 9 8 6

3. Bu3HaueHHs ONTUMaJIBHOTO PIIIEHHS - 3a[IaCHOTO aepOJPOMY IS
MapIIpyTy CIiAYBaHHA 0 MyHKTY npuOyTTs - bopucnine. OnTuManbHe pilieHHs
3HA1eMO, BUKOPUCTOBYIOUH KIJIbKa MIJIXO/IB - KpUTEPIl IPUIHATTS PIlLIEHHS:
Bansna, CeBimxka, ['ypBina 1 Jlamnaca.

3.1. OnTtumainbHe pillieHHs 3a KpuTepieM Baiib/ia BU3HA4a€MO 32 HACTYITHUM
IIPaBUJIOM:

Ay* = max; min; {u;j}

BuznauaemMo MHOXUHY ONTUMaNbHUX pilieHb Aj = {Al, A2, ... Am}:

Ai1=min {10,10,10,4,9,9,9,9,10} =4

A>=min {9,9,9,8,8,8,8,8,9} =8

Az=min {7,7,6,9,6,6,7,6,5} =5

A4 =min {6,6,4,9,3,3,4,3,5} =3

As=min {5,5,8,10,8,8,9,8,6} =5
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OnTuManbHe pillleHHs:

As” = max {4,8,5,3,5} = 8

Jnis 3amadi BHOOPY 3a11aCHOTO aepopoOMy 3 MapIIPyTOM CIIiTyBaHHS J10
NYHKTY puOyTTS - bopucmias MaemMo ontuManbHe pileHHs — a/n XXynsHu.

3.2. OnTumanbHe pilmeHHs 3a KpuTepiem Jlamnaca Bu3Ha4aeMo 3a HACTYITHUM
MIPaBUIIOM:

A* =max ga;

Yucno dakropis, 110 BILIMBAIOTH Ha BUOIpP 3aMacHOro aepojipomy - N = 9.
BuznaunuMo MHOKMHY aJIbT€pPHATUBHUX PIIICHb:

A; =19(10+10+10+4+9+9+9+9+10)=8,9;

A, =19(9+9+9+8+8+8+8+8+9)=8,5;

A3 =19 (7T+7+6+9+6+6+7+6+5)=6,6;

Ay =19(6+6+4+9+3+3+4+3+5)=4,8;

As =1/9(5+5+8+10+8+8+9+8+6)=17,5.

Ontumansre pimenns: As = max {8,9; 8,5; 6,6; 4,8; 7,5} = 8,9.- a/n
Bbopucninis.

Lleli kpuTepiii BUKOPUCTOBYETHCA B TUX BUNAAKAX, SKIIO JOBOJUTHCA YacCTO
MpUIIMATH pillIeHHs a00 KO BCl (PaKTOPU NPUNMAIOTHCS PIBHOLIHHUMU.

B nanomy BuIagky SIKIIO IMOJIT BHKOHYETHCA PETYJSIPHO, 1HQOpMaLis IMpo
MOTIPIIEHHI METEOyMOB Oylia JOHECeHa MUIOTOBl Ha MiAIbOTI a0 bopucnomns i
no3Bosisie oro min - KIIC moske mpuiHATH pIIIEHHS BCE K CICTH Ha aepopomi
MpU3HAYEHHS

3.3. OnTumanbHe pimieHHs 3a KputepieM ['ypBilla BH3HAYa€MO HACTYITHUM
YUHOM:

A" = max g {o max A { uij (ai; A) 3 (1 — o) min Aj { ujj (ai; )}

BubupaeMo koedilieHT onTUMi3My-TiecuMi3My a piBHUM 0,5, Toi:

A" = max g {0,5 max A { ujj (ai; A3+ (1 —0,5) min Aj { ujj (ai; )}

OnTuManbH1 CTpaTerii:

A,={0,5 max {10,10,10,4,9,9,9,9,10}+ (1 — 0,5) min {10,10,10,4,9,9,9,9,10}}
={0,5*10+ 0,5 *4} = 7,;

A, = {05 max {9,9,9,8,8,8,8,89} + (1 — 0,5 min {9,9,98,8,8,8,8,9}}
={0,5*9 + 0,5 *8} =8,5;

As = {05 max {7,7,6,9,6,6,7,6,5} + (L — 0,5 min {7,7,6,9,6,6,7,6,5}}
={0,5*9 + 0,5*5} = 6,5;

Ay = {05 max {6,6,4,9,33435} + (1 — 0,5 min {6,6,4,9,3,3,4,3,5}}
={0,5*9 + 0,5*3} = 6;

As = {05 max {5,5,8,10,8,8,9,8,6} + (1 — 0,5) min {5,5,8,10,8,8,9,8,6}}
={0,5%10 + 0,5*5} =7,5.

OntumansHe pimenns: A* = max {7; 8,5; 6,5; 6; 7,5} = 8,5— a/n Kynsauu.
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3.4. OntumaiibHe pimieHHs 3a kpuTepiem CeBika BU3HAYAEMO 32 HACTYITHUM
IPaBUIIOM:

A" = min max rij, ie MaTpuIs BTPAT:

Iij = Max Ujj - Uj

HeoOxigHo cdopmyBaTH NPOMIKHY MATPHUIIO <GKamio» (BTpar) rjj (Tabin.3).
BuszHauuBmIM B KOXHOMY PSAKY MakCHUMalbHUN €JIEMEHT max Aj, 1, BIAHSIBIIA 3
HBOTO BCl 1HII €JIEMEHTH, OTpuMaeMo HOBY Marpuiio BTpaT JIIIP, skmo BoHa He
npuiiMae ONTUMAIBHOIO PILICHHS.

3 i€l MaTpuIll BU3BHAYa€EMO ONITUMAJIbHI CTpaTerii:
A;=max {0,0,0,6,1,1,1,1,0} =6
A;=max {0,0,0,1,1,1,1,1,0} =1
Az;=max {2,2,3,0,3,3,2,3,4} =4
A,=max {3,3,5,0,6,6,5,6,4} =6
As=max {5,5,2,0,2,2,1,2,4} =5

Tabnuus 6.2 - IIpomickHa MaTpuils BTPAT Tij (ai; A

Kpurepiii

®dakTopu CeBimka

M| A2 | As | M | As | ke | A | As | Ae ml?aT}i))( i
A1 0 0 0 6 1 1 1 1 0 6
Ao 0 0 0 1 1 1 1 1 0 1
Crparerii Az 2 2 3 0 3 3 2 3 4 4
Ay 3 3 5 0 6 6 5 6 4 6
As 5 5 2 0 2 2 1 2 4 5

OnrtumanbHa cTpaTeris:
A" =min max rij = min {6,1,4,6,5} = 1- a/n Xynanu.

4. BUCHOBOK:

st BUOOpY 3amacHOTO aepoApoOMy 3aCTOCOBYBAIMCA KJIACHYHI METOIH
NpUIHATTS pimieHb: kputepiit Banpma, Cesimxka, ['ypsina, Jlammaca. OntumansHuii
BaplaHT BHWpIilIeHHs 30ircs B Oyab-sSKUX yMoOBax, KpiM kpurtepito Jlammaca. Ile
aepoapoM - JKymnstHu, AKuil XapakTtepusyeThcsi BuUCOKOIO sikicTio 3IIC, mpocTtoro
CHUCTEMOI0 3aX0/Jy Ha IIOCaJKy, XOpOIIOI CBITIOCHCTEMOIO. SIKIIO uepe3
METEOYMOBH 3aKpUTHIl aepoapoM TMocajaku bopuchinb, TO OTpUMaHHW BapiaHT
BUpILIEHHS BUOOPY 3alacHoOro aepojapomy B Oulbimiid Mipt BiamrToBye JIIIP mpu
BIUTMBI OCHOBHUX (DaKTOPIB HA MOCAJKY: HASIBHOCTI MaJiuBa Ha OOPTY; BIJATIEHOCTI
B1J1 OCHOBHOT'O a/J1 IOCQJIKW; TAKTUKO-TEXHIYHUX XaAPAKTEPUCTHUK 3JTITHO-TIOCATAKOBOT
CMYTH; METEOyMOB; CBITJIOCUCTEMH; CHUCTEMH 3aXOJy Ha IMOCaJKy; HaBIraliiHoi
CUCTEMHU TIAXOJy; XapaKTePUCTUK IMEPOHY, PYJIDKHUX JTOPLKOK; CYyO'€KTHBHOIO
(dhaxTopa.
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5. CamocriitHo BupimuTd 3agady npo [IP B yMoBax HEBH3HAYEHOCTI 3a
BapianTamu (Mo>kHa 3 BUkopuctanusm MS Excel).

1. Bopucnins - JIeBiB. Al - Bopucnine, A2 - XKynsuu, A3 - PiBae, A4 - Xmenbpauipkuii, AS -IB-DpaHKiBChK,
A6 - JIbBIB.

®akropu
M A2 A3 A As A6 A Ag Ao
Al 9 7 8 10 9 6 9 10 9
A2 7 6 6 10 7 7 6 6
| A3 5 4 5 3 9 7 5 7
Croarerit " 47 6 | 4 | 5 | 0| 6 | 5 | 5 | 6 | 5
A5 6 5 6 6 7 6 5 10
A6 10 9 7 7 10 9 10 10 10
2. bopucnins — JIninpo. Al - bopucnins, A2 - XKynsaau, A3 - Uepkacu, A4 - KponmBaunekuii, AS - JIninpo
®dakropu
M A2 As A As Ae A7 Ag Ao
Aq 10 10 10 4 9 9 9 9 10
Az 9 9 9 8 8 8 8 8 10
Crparerii Az 7 7 6 8 6 6 7 6 6
Ay 6 6 5 8 3 3 4 3 6
As 5 5 8 10 8 8 9 8 7
3. XKynstau — Jninpo. Al — XKynsau, A2 - Bopucnisb, A3 - Uepkacu, A4 - Kponusuuuekuii, AS - JIHinpo
®dakropu
M A2 A3 A4 As A6 A7 Ag Ao
Ag 9 9 9 6 8 8 8 8 9
Az 10 10 10 9 9 9 9 10
Crparerii Az 7 7 6 9 6 6 7 6 5
Aq 6 6 4 9 3 3 4 3 5
As 5 5 8 10 8 8 9 8 6

4. Bopucmine — Opneca. Al - bopucmine, A2 - Uepkacu, A3 - Birauts, A4 - KponuBHuipkuit, A5 -Mukomnais,
A6 - Oneca.

®dakropu
7\.1 7\.2 7\.3 7\.4 15 7\6 7u7 7\‘8 }»9
Al 10 10 10 8 9 9 9 9 10
A2 7 7 6 9 6 6 7 6 5
_ | A3 7 7 5 9 6 6 7 6 4
Crparerii =0 ™6 | 6 | 4 | 9 | 3 | 8 | 4 | 3 | 5
A5 5 5 8 10 8 8 9 8 6
A6 9 9 9 4 8 8 8 8 9
5. PiBue — XapkiB. Al - Piue, A2 - )Kutomup, A3 - Yepkacu, A4 - Kymstan, AS -TITontaa, A6 - Xapkis.
daxropu
M A2 A3 A4 As A6 A7 s Ao
Al 6 6 7 10 8 8 8 5
A2 8 8 9 8 10 6 9 5
_ | A3 7 7 6 9 6 6 7 5
Crparerii Al 9 9 9 Z ) ) ) 9
A5 9 9 8 9 8 8 7 10 6
A6 9 9 6 5 9 9 10 8 10




6. XapkiB — XmenbHuupkuii. Al - Xapkis, A2 - IlonraBa, A3 - Uepkacu, A4 - KponuBHuupkuii, AS -
Binnunng, A6 - XMeIbHUILKUI.

®dakropu
7\.1 7\.2 7\.3 7\,4 7\,5 }\.5 7\.7 7\.8 XQ
Al 6 6 7 10 8 8 8 5
A2 8 8 9 8 10 6 9 5
_ | A3 7 7 6 9 6 6 7 5
Crparerii A 9 9 9 4 ) 3 3 9
A5 9 9 8 9 8 8 7 10 6
A6 9 9 6 5 9 9 10 8 9

7. JIeBiB - KpormuBuunpkuii. Al - JIbBiB, A2 - IB-®pankiBcbk, A3 - XmensHuubkuid, A4 - TepHomins, AS -
Binautst, A6 - KponuBHUIIBKHIA.

®dakropu
7\.1 7\.2 7\.3 )\,4 15 7\6 7u7 7\.8 7»9
Al 9 7 8 10 9 6 10 9
A2 6 5 6 6 5 7 6 5 8
| A3 9 9 6 5 9 9 10 8 9
Crpateril 70T 6 4 5 10 6 5 5 6 5
A5 7 7 5 9 6 6 7 6 4
A6 7 6 5 8 4 3 4 3 6

8. Bopucmine - JIsBiB. Al - Bopucminb, A2 - Xymstau, A3 - Pieae, A4 - XmenpHuULbKUN, AS -IB-DpaHKIBCHK,
A6 - JIbBIB.

®dakropu
7\.1 7\.2 7\.3 7\.4 15 7\6 7u7 7%3 }»9
Al 9 7 7 10 9 6 9 10 9
A2 7 6 5 10 7 7 6 6
| A3 5 4 4 3 9 7 5 7
Crparerit T 6 4 | 4 [ 10] s 5 5 6 5
A5 6 5 5 6 7 6 5 10
A6 10 9 6 7 10 9 10 10 10
9. bopucnins — [lninpo. Al - bopucninb, A2 - Xynsiau, A3 - Uepkacu, A4 - KponuBauipkuid, AS - JTninpo
®dakropu
M A2 A3 A4 As v A7 Ag Ao
Ar 10 10 10 4 10 9 9 9 10
A 9 9 9 8 9 8 8 8 10
Crparerii Az 7 7 6 8 7 6 7 6 6
Ay 6 6 5 8 4 3 4 3 6
As 5 5 8 10 9 8 9 8 7
10. Kynsau — Aninpo. Al — XKynsau, A2 - bopucnine, A3 - Uepkacu, A4 - KponuBaunbkuid, AS - JIxinpo
®daxropu
M A2 A3 A As Ae A7 As Ao
Aq 9 8 9 6 8 8 8 8 9
A 10 9 10 8 9 9 9 9 10
Crparerii Az 7 8 6 9 6 6 7 6 5
Ay 6 5 4 9 3 3 4 3 5
As 5 6 8 10 8 8 9 8 6
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11. Bopucnisne — Oneca. Al - Bopucine, A2 - Uepkacu, A3 - Binauit, A4 - Kipoorpaa, AS -Mukounais, A6 - Oneca.

®daxTopu
7\.1 7\,2 7\,3 7\,4 7\,5 7»6 7\.7 7»8 7\«9

ALl 10 | 10 | 10 | 8 | 10 | 9 9 9 | 10
A | 7 7 6 9 7 6 7 6 5

Az 7 7 5 9 7 6 7 6 4
Crpaterii =7 6 4 9 4 3 4 3 5
A5 | 5 5 8 | 10 | 9 8 9 8 6

6| 9 9 9 2 9 8 8 8 9

12. Piae — XapkiB. Al - PiBae, A2 - XKurtommup, A3 - Uepkacu, A4 - Kymnsaau, AS -IlonraBa, A6 - Xapkis.

®daxkropu
}\,1 )\,2 )\,3 )\,4 )\,5 7\46 7\.7 7\.8 7b9

AL | 6 6 7 [ 10 | 8 8 8 9 5
a2 | 8 8 9 9 | 10 | 6 9 8 5

a3 7 7 6 9 6 6 7 5
Crpaterii =59 9 9 5 8 8 8 8 9
A5 | 9 9 8 9 8 8 7 [ 10 | 6

A5 |9 9 6 6 9 9 | 10 | 8 | 10

13. XapkiB — XmenpHupkuii. Al - Xapkis, A2 - IlontaBa, A3 - Uepkacu, A4 - KipoBorpan, AS - Binnuus, A6 -
XMeNIbHULIbKUMN.

®dakropu
A A2 7\.3 Aa 7\.5 Xe A 18 7\'9
Al 6 6 7 10 8 8 8 8 5
A2 8 8 9 8 10 6 9 7 5
_ | A3 7 7 6 9 6 6 7 5 5
Crparerii =g 9 9 4 8 8 8 9 9
A5 9 9 8 9 8 8 7 9 6
A6 9 9 6 5 9 9 10 7 9

14. JIsBiB - KipoBorpan. Al - JIeBiB, A2 - IB-®pankiBchK, A3 - XmenbHHUIBKUH, A4 - TepHominb, AS - Binaums, A6 -
Kiposorpaj.

dakTopu
7\1 7\,2 7\,3 7\,4 7\,5 7\6 7»7 }LS 7\19
Al 9 7 9 10 9 6 9 10 9
A2 6 5 7 6 5 7 6 5 8
_ | A3 9 9 7 5 9 9 10 8 9
Crparerii = g 4 5 10 6 5 5 6 5
A5 7 7 5 9 6 6 7 6 4
A6 7 6 5 8 4 3 4 3 6

15. bopucnins - JIsBiB. Al - bopucmine, A2 - XXynstau, A3 - PiBue, A4 - XmenpHunpkuii, A5 -IB-®dpankiBebk, A6 -
JIbBiB.

®dakropu
M A2 A3 A4 As A6 A7 As Ao
Al 9 8 8 10 9 7 9 10 9
A2 7 6 6 5 10 7 7 6 6
Crparerii | A3 5 4 5 3 8 9 7 5 7
A4 6 4 5 10 6 5 5 6 5
A5 6 5 6 6 7 6 5 10
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a6 10 9 | 7 | 7 [ 10| 9 | 10] 10| 10]
16. bopucmine — Auinpo. Al - bopucmins, A2 - XKymsau, A3 - Uepkacu, A4 - Kipoorpazg, A5 - Ixinpo
®akropu

M 2 A3 " As A6 A7 As Ao

A 10 10 10 7 9 9 9 9 10

Ar 9 9 9 8 8 8 8 8 10

Crparerii As 7 7 6 8 6 6 7 6 6
As 6 6 6 8 3 3 4 3 6
As 5 5 8 10 8 8 9 8 7

17. Kynsnau — Aninpo. Al — XKynsuu, A2 - bopucnine, A3 - Uepkacu, A4 - KipoBorpaz, AS - JIninpo
®daxropu
7\1 7»2 7\.3 7\.4 7\.5 7\,5 7»7 7»8 7»9

Ar | 9 [ 9 9 6 8 9 8 9 9
A, | 10 | 10 | 10 [ 8 9 9 9 9 | 10
Crparerii As | 7 7 6 9 6 6 7 6 5
A | 6 6 | 4 9 3 3 | 4 3 5
As | 6 6 8 | 10 | 8 8 9 8 6

18. bopucnine — Oneca. Al - bopucmine, A2 - Uepkacu, A3 - Binauipt, A4 - Kipoorpaa, AS -Mukounais, A6 - Oneca.

®dakTopu
M A2 A3 ha 7\.5 v A7 Xs 7\'9
Al 10 10 10 9 9 9 9 9 10
A2 7 7 6 9 6 6 7 6 5
_ | A3 7 7 5 9 6 6 7 6 4
Crpaterii =5 —§ 6 4 9 3 3 4 3 5
A5 5 5 8 10 8 8 9 8 6
A6 9 9 9 7 8 8 8 8 9
19. PiBae — XapkiB. Al - PiBae, A2 - XKuromup, A3 - Uepkacu, A4 - Kynsau, AS -IlonraBa, A6 - Xapkis.
dakropu
7»1 )\,2 )\,3 7\.4 )\,5 7\.6 7\.7 7\.8 7b9
Al 6 6 7 10 8 8 8 9 5
A2 8 8 9 8 10 6 9 8 5
_ | A3 7 7 6 9 6 6 7 6 5
Crpateriit 20T 9 | 9 | 9 | 7 | 8 | 8 | 8 | 9 | 9
A5 9 9 8 9 8 8 7 10 6
A6 9 9 7 6 9 9 10 8 10

20. XapkiB — XmenpHunbkuid. Al - Xapkis, A2 - IlonraBa, A3 - Uepkacu, A4 - Kiposorpax, AS - Binnums, A6 -
XMeJIbHUIbKUH.

daxropu
M A2 7»3 Aa 7»5 KG A7 7x8 7»9
Al 7 6 7 10 8 8 8 7
A2 8 8 9 8 10 6 9 5
_ | A3 7 7 6 9 6 6 7 5
Crparerii Al 9 9 9 Z ) ) ) 6
A5 9 9 8 9 8 8 7 10 6
A6 9 9 6 5 9 9 9 8 9
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21. Bopucninb - JIsBiB. Al - Bopucnine, A2 - XKynsuu, A3 - Pieae, A4 - XmenpHuipkuii, AS -IB-OpaHkKiBCbK, A6 -
JIbBIB.

®daxropu
7\.1 7\.2 7\.3 7\,4 7\,5 }\.5 7\.7 7\.8 7\.9
Al 9 7 8 10 9 6 9 10 9
A2 7 6 6 3 10 7 7 6 6
.| A3 5 4 5 3 8 9 7 5 7
Crpaterit 6 4 5 | 10 | s 5 5 6 5
A5 6 5 6 6 5 7 6 5 10
A6 10 9 7 7 10 9 10 10 10
22. bopucnine — qrinpo. Al - bopucmins, A2 - XKymsau, A3 - Uepkacu, A4 - Kipoorpazg, A5 - ninpo
®axropu
7\.1 7\.2 7\3 7\,4 7\5 7\.5 7L7 Xs KQ
Aq 10 10 10 4 9 9 9 9 10
A 9 9 9 8 8 8 8 8 10
Crparerii As 7 7 6 8 6 6 7 6 6
Ay 6 6 5 8 3 3 4 3 6
As 5 5 8 10 8 8 9 8 7

23. Kynsauu — Aninpo. Al — XKynsuu, A2 - bopucnine, A3 - Yepkacu, A4 - KipoBorpaz, AS - JIninpo
®dakropu
7\1 )\,2 7\.3 7\.4 7\.5 7\6 7\.7 7\.8 7\.9

At | 9 [ 9 9 6 8 8 8 8 9
A, | 10 | 10 | 10 | 8 9 9 9 9 | 10
Crparerii As | 7 7 6 9 6 6 7 6 5
A | 6 6 | 4 9 3 3 | 4 3 5
As | 5 | 5 8 | 10 | 8 8 9 8 6

24. bopucninb — Ogxeca. Al - bopucnins, A2 - Uepkacu, A3 - Binaums, A4 - KipoBorpan, A5 -Mukonais, A6 - Ozeca.

dakropu

7»1 )\,2 )\,3 7\.4 )\,5 7\.6 7\.7 7\.8 7b9
Al 10 10 10 8 9 9 9 9 10

A2 7 7 6 9 6 6 7 6 5

_ | A3 7 7 5 9 6 6 7 6 4
Crpaterii = ¢ 6 4 9 3 3 4 3 5
A5 5 5 8 10 8 8 9 8 6

A6 9 9 9 4 8 8 8 8 9

25. PiBHe — XapkiB. Al - PiBne, A2 - XKutomup, A3 - Uepkacu, A4 - XKynstau, AS -IlonraBa, A6 - Xapkis.

®daxkropu

7\.1 )\,2 )\,3 )\,4 )\,5 7\.5 7\.7 7\.8 7b9

Al 6 6 7 10 8 8 8 5

A2 8 8 9 8 10 6 9 5

. A3 7 7 6 9 6 6 7 5
Crparerii Al 9 9 9 2 ) ) ) 9
A5 9 9 8 9 8 8 7 10 6
A6 9 9 6 5 9 9 10 8 10
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26. XapkiB — XmenpHunbkuii. Al - Xapkis, A2 - IlonrtaBa, A3 - Uepkacu, A4 - KipoBorpan, AS - Binnuus, A6 -
XMENbHULILKUH.

®daxropu
7\.1 7\,2 7\,3 7\,4 7\,5 7»6 7\.7 7»8 7\.9
Al 6 6 7 10 8 8 8 5
A2 8 8 9 8 10 6 9 5
_ | A3 7 7 6 9 6 6 7 5
Crparerii A 9 9 9 2 ) ) ) 9
A5 9 9 8 9 8 8 7 10 6
A6 9 9 6 5 9 9 10 8 9

27. JIpBiB - KipoBorpan. Al - JIeBiB, A2 - IB-@pankiBcek, A3 - XmenpHuIbkuil, A4 - TepHominb, AS - Biaaumg, A6 -
KipoBorpap.

®dakropu
}\,1 )\,2 )\,3 )\,4 )\,5 7\46 7\.7 7\.8 7b9
Al 9 7 8 10 9 6 9 10 9
A2 6 5 6 6 5 7 5 8
_ | A3 9 9 6 5 9 9 10 8 9
Crpateril 70 6 4 5 10 6 5 5 6 5
A5 7 7 5 9 6 6 7 6 4
A6 7 6 5 8 4 3 4 3 6

28. Bopucmine - JIsBiB. Al - Bopucmine, A2 - XKynsauu, A3 - Pieae, A4 - Xmenbuuipkuii, AS -IB-DpaHkiBebk, A6 -
JIbBIB.

®dakropu
7»1 7»2 7\.3 )\,4 )\,5 7\,5 K? 7\‘8 K9
ALl 9 7 7 10 9 6 9 10 9
A2l 7 6 5 3 10 7 7 6 6
| A3| s 4 4 3 9 7 5 7
Crpaterii 7T 6 4 4 10 6 5 5 6 5
A5 | 6 5 5 7 6 5 10
A6 | 10 9 6 10 9 10 | 10 | 10

ITumamnHs 011 CAMOKOHMPOTIIO:

1. OcobauBocti [1P B yMmoBax HEBU3HAYEHOCTI.

2. Illo sBysie co60r0 MaTpuIls pillieHb 1 OmiHHA QYHKITIS?

3. [lepepaxyiiTe KIaCHU4HI KPUTEPIi IPUHHATTS PIILICHb?

4. SAxuii 13 KpUTEPIiB € HAOUIBII 0OEepeKHIUM?

5. SIxkuii 3 KJIACMYHMX KpPUTEPIiB 3aCTOCOBYETHCS B THX BHUMNAAKAX, KOJIU
pileHHs TpuitMaeThes 6e3114 pa3iB?

6. SIkuil 3 KIIACUYHUX KPUTEPIiB NPUUHSATTS pillleHb MiHIMI3ye BTpatu JI[TP?

7. Bubip pimieHb B yMOBaxX HEBU3HAUEHOCTI: kputepli Banbnaa 1 CeBimxka.

8. Bubip piiieHp B yMOBaxX HEBU3HAYEHOCTI: kputepii ['ypaima i Jlamnaca.

9. SMxi xmacu mnpobirem (H0Ope CTPyKTypoBaHi, cCi1ab0 CTPYKTYpOBaHi,
HECTPYKTYypOBaH1) BUHHKAIOTh B YMOBaX HEBU3HAYEHOCTI 1 AKUMHU METOJaMHU MOXKYTb
BUpIIIyBaTUCA?

10. Kpurepii 1P B ymoBax HEBHM3HAYE€HOCTI (KpiM 3rajjaHUX B JIEKIITHOMY
MaTepiani).
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11. Poskpuiite 3MicT 1 mepepaxyiite mnochigoBHicth aid JIIIP B ymoBax
HEBH3HAYCHOCTI.

12. OnmumiiTh OCHOBHI BUJM HEBHU3HAYEHOCTEH, 1110 BUHUKAIOTH B 3ajadax I1P.
HaBeniTe KOHKpeTHI MpUKIaAW, MOB'S3aHI 3 aBialiero (MpuKiIaaud mpodeciiitHuM
COPSIMYBaHHSIM).

Pexomenooeana nimepamypa:
1. Katpenko A.B., Ilaciunuk B.B. IlpuitHATTS pimeHb: Teopis Ta MNpaKTUKa
nigpyuHuk. JIsBiB : «HoBuit CsiT — 2000», 2020. 447 c.
2. MartemaTuuyHi METOAM JOCTIDKEHH omnepallii : miapydnuk / €.A. JlaBpos, JLII.
[Tepxyn, B.B. lllenapuk ta in. Cymu : CyMchKuid nepkaBHUM yHiBepcuteT, 2017.
212 c.
3. CypxoBa K.B., Copoka M.IO. KoHcrekT nekimiii 3 HaBYajabHOI JUCHUIUIIHH
«OcHoBHM Teopii NpuHHATTS pimieHb». KponuBauupskuii: JIA HAY, 2022. 86 c.
4. Tsopomenko [.C. TexHomorii NpuiHATTA pilieHb B 1H(OPMAIITHUX CHCTEMaX:
HaBu. nociOHuk. XapkiB: XHYPE, 2021. 120 c.
5. Xapuenko B.IL., IlImensoBa T.®., Cikipna FO.B. IlpuitHATTS pilieHs B
colioTexHIYHUX cucremax: MoHorpadia. Kuis: HAY, 2016. 309 c.
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Tema 7. EkcriepTHi MeTOIU NPUHHATTA PillleHb

IpakTnuyne 3aHaTTH 7

[IJIAH

7.1 TlpuiHATTS pilleHb NUISIXOM BUSBICHHS CHCTEMHU TEpeBar JIIOJAWHHU, SKa
npuiiMae pimeHHs. MeToau eKCepTHUX OIIHOK.

7.2 Metonu ¢opmarmizaliii ekcrepTHOI iH(popMalii.

7.3 Martpuns 1HOUBIAyalbHUX TepeBar JIOJAWHM, sSKa MpHUIAMae PpIIICHHS.
Matpuus rpynoBux nepesar.

7.4 BuzHaueHHS y3roJI)KEHOCT1 Ta JIOCTOBIPHOCTI CY/KEHb €KCIIEPTIB.

7.5 Buxopucranua MS EXCEL npu 00po0i11i eKCrIepTHUX OI[IHOK.

OcHosHi meopemuyHi 6i0omocmi

OCHOBOIO KOHIIETIIIT eKCIIEPTHUX METOJIB € Mepexij BiJ aHATITUYHUX METO/IIB
10 eBpucTUuHUX 1 BKiIrodeHHs JITIP sik oHOTO 3 BUKOHABIIIB (YYaCHHMKIB) PIIICHHS
3amavl. Haituacrimie, BUOMparouum OJHE PIIICHHS 3 MHOXXWHU MOJIMBHX PIlLIE€Hb,
JIITP xepyeTbcsl TIABKHA 1HTYITUBHUMHU YSIBICHHSMU. BHACHiIOK UbOTO MPUKAHSATTS
pIIEHHS Ma€ HEBU3HAUEHUW XapakTep, IO IMO3HAYAETHCS HA SKOCTI MPUUHATUX
pimieHb. 3 METOI0 HaJlaHHA SICHOCTI MPOLEC MPUUHATTA PIIIEHHS Ha BCIX eTamnax
CYNpPOBOJKYETbCSA KUIBKICHUM BHpPa30M TaKUX KaTeropid, SK «IepeBaray,
«BaXJUBICTHY 1 T.. CyIKEHHA €KCHEPTIB (POPMaI3YIOThCS Y BUIISAI PAHTOBUX 1
OaJIbHUX OITIHOK.

ExcriepTHi Cy/IKeHHS HAa3WBAaIOTh EKCHEPTHUMHU OIlIHKAMH, SKIIO BOHH
BHHOCSTHCS B KUIbKICHOT (popMi.

[Ipomiec BUSIBICHHS 1HAWBIIYyAJIbHUX EKCHEPTHUX CYJDKEHb HA3MBAIOTh
EKCIIEPTHUM OTUTYBAHHSIM.

CyKyIHICTh €KCIIEPTHOTO OMUTYBAHHS Ta 1HIUX OIEpaIlii, 110 BUKOHYIOThCS 3
METOI0 OTPUMaHHS KOJEKTUBHOIO €KCIEPTHOTO CYJKEHHS, HOCUTh Ha3BYy
€KCIIePTHU3H.

VY miAroTosii 1 OpoBEeICHHI KCIIEPTHU3U MOXKHA BUILIUTU KUIbKA MOCI1TOBHUX
€TaIrliB:

1) opranizaiiiiHO-T€XHOJIOT1YHA MiArOTOBKA EKCIIEPTHU3H;

2) popMyBaHHs €KCHEPTHOI IPYyIIH;

3) BuOIp MeTONy ONUTYBaHHS (3a0YHUM, OYHMII); PO3pOOKa OMUTYBAIBHOIO
nucTa (aHKeTa);

4) mpoBelAEHHS ~ EKCIEPTHOIO  ONUTYBAaHHA 3  METOK  BUSBIICHHS
1HUBITyJIbHAX €KCTIEPTHUX OIIHOK;

5) 0O6poOka pe3ybTaTiB ONMUTYBAHHS;

6) BU3HAYEHHS KOJEKTHMBHUX EKCIIEPTHUX OIHOK, MPUUHSTTS PIINICHHS Ha
IMICTaBl TAKUX OIIIHOK.

Meroau ¢dopmamizanii ekcnepTHoi 1HGOpMaIllii: METOJl PpPaHriB, METO]
0e3I0CepeIHbOr0  OILIIHIOBAHHS, METOJ| 3ICTaBJ€Hb, METOJl BKJIOYA€ JBa MOro
PI3HOBHUIU: MTAPHOTO MOPIBHIHHSA 1 MOCIIJOBHOTO 31CTABJICHHS.

[Ipu mapHOMy NOPIBHSAHHI €KCTIEPT 31CTABIISIE TOCIKYBaHI 00'€KTH 3a iX
Ba)KJIMBOCTI MOIMAPHO, BCTAHOBIIOIOYH B KOXKHIM Mapi 00'€KTIB HAMOUIbII BaKJIIMBUH.
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Axmo xoedimieHT Bapiarii < 33% 11e 03Hauae, 10 PO3IMOILT OIIHOK EKCIEPTIiB
BI/INOBiJa€ HOPMAJILHOMY 3aKOHY, OLIBIIICTh OI[IHOK €KCIIEPTIB IPYMYETHCS HABKOJIO
CEPEeIHbOTO 3HAYCHHS, TOOTO CY/KEHHS €KCIEPTIB Y3TO/KEHI, a TOJSIPHI CYHKEHHS
CKJIa/Ial0Th 0€3YMOBHY MEHIIIICTb.

Koeimient xonkopaariii 3MiHoeTbes B faianazoni 0<W<1, npuuomy 0 — nmoBHa
HEY3TOKEHICTh, | — MOBHA y3ro/pKeHICTh. YuM Orskye 3HaYeHHsS! KOeQIIiEHTY 10
OJIMHUII, TUM OLIBII Y3TOKEHI CYJDKEHHS eKCIepTiB. MiHIMalbHO MPUITyCTHME
3Ha4YeHHs KoedimienTa koHkopaalii ckiaagae 0,4. Skmo 119 yMoBa He 30epiraerncs,
TO HEOOXIAHO MPOBECTH KOJEKTUBHE OOTOBOPEHHS Ta BHUSBUTU NMPUYUHU 1CTOTHUX
PO3XO/PKEHb B OIIHKaX €KCIEPTIB Ta CKOPEryBaTH Il OI[IHKM TaKUM YHUHOM, I1100
OTPUMATH y3TOJIKEHUMN pe3yJIibTar.

[Ticnst mpoBeeHHS MEPEBIPKU HA y3TOJKEHICTh Ta JOCTOBIPHICTh €KCHEPTHOI
iH(dOopMaIlii, MOXXKHA CTBEPIXKYBAaTH, 110 BCTAHOBIIEHO CUCTEMY IepeBar eKCIepTiB 3a
rpynor0 00’ekTiB ((pakTopiB, ambTEPHATHB), HAa OCHOBI SKOi MOYKHAa NpUIMAaTH
pILIEHHS.

OcHoeHi nonamms:

Meton eKCEpTHHUX OLIIHOK, €Taly eKCIEePTU3U, MeToIu (hopmanizanii
ekcrepTHol 1H(popmallii, 00poOKa pe3yabTaTiB OUTYBaHHS

3aeoanus:

1. BuzHaunuTu OCHOBHI XapaKTEPUCTUKUA METOY €KCIIEPTHUX OI[IHOK.

2. 3’dcyBaTH eTamnuy MNpOBECHHS €KCIEPTU3H.

3. OnmanyBatu MeToau opMalizailii eKcrepTHoi iHpopMarii.

4. BuBYMTH TIOCHIIOBHICTH OOpPOOKM EKCIEPTHUX OIIIHOK 3 METOI0
BCTAHOBJICHHS Y3TOJI)KEHOCTI CYJI)KEHb €KCIIEPTIB.

5. BukonaTtu 3aBnaHHs 3 00pOOKM €KCIEPTHUX OIIHOK 3 BUKOPHUCTaHHSIM MS
EXCEL.:

1. BusBUTH METOJAOM E€KCIEPTHUX OIIIHOK CHCTEMHU IepeBar OKpPEMOro
JUcHeT4Yepa Ta Malloi IPyNU JMCIETYEPIB CTOCOBHO 3aTpaT mpaill Mpu BUKOHAHHI
npouenyp YIIP.

CymapHna 3aBaHTakeHicTh Ha YIIP 3a Bu3HaueHuii iHTEpBaj 4yacy Tt :
3

Fyi: = Z aiAiT
i=1
A - THTEHCUBHICTh BX1JJHOTO TTOTOKY;
T - IHTepBaJ Yacy BpaxyBaHHsS HaBaHTaxXeHHs (3a 1 roauHy);
0 — BaroBuil koeQilieHT, KU BpaxoBy€e BUTpATH Mpaill AuWcCHeTYepa Ha

o0cnyroByBanHs oaHoro [1C B 3amexHOCTI Bil XapakTepy BUKOHYBAHOI MPOLIETYPH:

®1 - TPAH3HUT ;2 — HAOIp ;M3 - 3HUKEHHS ;4 - Y3TOHKEHHS

M=5, Ao=7, A3=3, A=10 — 1imTencuBHicTh noieoTiB IIC 3a BumamMu
BUKOHYBAaHUX MPOLIETYP
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Croputn B MS EXCEL Ta6auirto 7.1 1 3aOBHUTH PaHTH €KCIIEPTIB:

panru excneptra Nel - aBTopa mpakTU4HOi poOoTH; ekcrmepra Ne2 - 3amaHi

BIJIMOBIAHO 10 BapiaHTy; ekcreptiB Ne3 - Ne5 - 3rigHo tabmumi 7.1.
Tabmuns 7.1 — Jlani nast podotr

ITponenypu Yucno
Excniep | Tpausur Habip 3HUKEHHS VY3romxkeH. | OJHaKOBU
TH X PaHTiB
f
(O] 2 ®3 (O]
1 [na.mepeBaru
2 BapiaHT
3 3 2,5 2 2,5
4 4 2 1 3,5
5 3,5 3 2 2
Rep
Rrp
Gi
Vi, %

2. Buznauntu RCP. Bunpinmutu BIANOBIIHY KIITHHY, BUKIHKaTH «Makictep
bynkuii» - fx, kareropia «Cratuctuuni», Gyukiis - CP3HAY. B pianazoni 3Ha4eHb
BKa3aTu TMOTPIOHMU CTOBMEIh paHriB. Pe3ynpTaTu 3aHecTH y BIAMOBIAHI KIITHHH
Tabn.7.1.

3. 3a BemumunHoo RCP mposectu panxysanus npoueayp (RRP). 3anoBuutu
BIAIIOBIIHI KJIITUHU Ta0n.7.1.

4. 3HaliTh cepeIHBbOKBAJIPATHUYHE BIAXWJIEHHS - GX MO KOXHIM mporeaypi.
Buauinty BiANOBIIHY KIITUHY, BUKIMKatH «Maiicrep ¢yHkuii» - fXx, kareropis
«Craructuuni», ¢yskuis - CTAHJAOTKIIOH, B niana3oHi 3Ha4YeHb BKa3aTu
MOTPIOHUI CTOBIELb PaHTiB. Pe3ynbTaTH 3aHECTH y BIANOBIIHI KIITHHU Ta0m. 1.

5. 3uaitu koedirieHT Bapiamii v = ox / Xcp * 100. Bunimutu BiAMoBiAHY
KIITUHY 1 BBeCcTH B Hei dopmyny «= ox / Xcp * 100», mami 3acrtocyBaTH
aBTO3AIIOBHEHHS UL BIAIIOBIAHUX KJIITUH Ta01.7.1.

6. 3poOUTH BUCHOBOK TPO y3TOKEHICTh TI0 KOXKHIHM MPOIIeaypi.

7. Koedimient xonkopaamii W (po3paxyHKH MPOBOJIUTHA HE BHKOPUCTOBYIOUHU
fx), dopmyny BBOAMTH Bpy4HY, BpaxoBYIOul MOBTOpH paHTiB tj. Po3paxyHok cymu
KBaApatTiB pi3HULb S, 3HaWTU Tj, 3HaiiTu W, mepeBipka 3HAYYILIOCTI OTPUMAHOIO
KoeditieHTa KoHkopaaii W.

3poOuTH BUCHOBOK 3a CyKyIHICTIO npotenyp YIIP.

8. CTBOpUTH TaOIUIIO 7.2 1 3aIIOBHUTH BIJMIOBIIHUMU JaHUMHU 3 Ta01.7.1

Tabnug 7.2 — Jlani 11t po3paxyHKy Rs

[Ipouenypu
Pasrn Tpausut | HaGop 3HmKeHHsS | V3romKeH.
Rrp- panru rpynu Xi
Ri-panru excriepra Nel | y;

Rs
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9. 3HaiiTi KoedilieHT paHroBoi Kopessiii Rs. Buainutu BiANoBiAHY KIITHHY 1
BBecTU (hopmyity 3 po3paxyHKy Rs. [lopiBaATH qymMKku rpymnu 1 ekcriepta Nel

10. 3naiitm t; - ¢axkrtuuHe 3HaueHHs Kpurepito Cr'ioneHta. Buninuru
BIJIMOBIAHY KIITHHY 1 BBeCcTH GopMyiry. [TopiBHATH 3 TAOIMYHUM 3HAYCHHSIM.

11. CtBopuTH TabaMIIO 7.3 1 3aMI0BHUTH BIAMOBITHUMU TaHUMHU 3 Tabm.7.1

12. 3naittu Ci, ai, cyMapHi BUTpATH Mpalll Mo KOXKHIH npouenypi. PesynpraTu
3aHECTH Y BIJIMOBIAHI KJIITUHU Tabm.7.3.

Tabmuns 7.3 - Jlani 1uist pO3paxyHKY 0

[Tpouenypu Panr Rrp Ci v Cym.Butp.mpa
11

™1
2
3
W4
Cyma

Tabmuus 7.4 - KputndaHi 3Ha4e€HHS JUTSI IEPEBIPKU 3HAUYIOCTI KoedimieHTa KOHKOpAALii Ipu
MaJIiii KUIBKOCTI OLIHFOBaHUX 00'eKTiB (< 7)

Kputuuni 3Hayennss W s piBus 3Hauymocti p=0,05 JonaTkosi
3HaYeHHs W 114
Excneprun n —
n=3
m 3 4 5 6 7 m W

3 - 0,7156 | 0,6597 | 0,6242 9 0,3333
4 - 0,6188 | 0,5525 | 0,5118 | 0,4844 12 0,2497
5 - 0,5008 | 0,4492 | 0,4169 | 0,3946 14 0,2393
6
8

- 0,4206 | 0,3781 | 0,3514 | 0,3325 16 0,1871
0,3758 | 0,3178 | 0,2870 | 0,2670 | 0,2528 18 0,1662

10 0,3000 | 0,2556 | 0,2312 | 0,2153 | 0,2039

15 0,1996 | 0,1715 | 0,1555 | 0,1449 | 0,1373

20 0,1496 | 0,290 | 0,1171 | 0,1092 | 0,1035

Bapianrt Panru excnepra Ne 2 B 3a/1€KHOCTI Bii mpoueaypu
Tpanzur Habop 3HM)KEHHS Y3romx.

1 1 2 3 4
2 2 1 3 4
3 2,5 2,5 1 4
4 2 1 3 4
5 1 2 3,5 3,5
6 4 3 2 1
7 3 1 2 4
8 4 2 1 3
9 4 1 2 3
10 3 2 1 4
11 4 3 15 1,5
12 3 4 15 1,5
13 4 15 15 3
14 1,5 3 4 1,5
15 2,5 1 2,5 4
16 3,5 2 3,5 1
17 1,5 3,5 3,5 1,5
18 3,5 15 15 3,5
19 3,5 3,5 1 2
20 3,5 3,5 2 1
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21 1 2 3 4
22 2 1 3 4
23 2,5 2,5 1 4
24 2 1 3 4
25 1 2 3,5 3,5
26 4 3 2 1
27 3 1 2 4
28 4 2 1 3

Ilumanns ona camoxoumponio:
. B sxux ymoBax [1P gominbHO 3acTOCOBYBaTH METOJT €KCTIEPTHUX OIIHOK?
. [lepepaxyBaTu HEAOTIKH METOy €KCIIEPTHHUX OITIHOK.
. [Tocm1oBHICTh MPOBEACHHS €KCIIEPTHUH.
. SIkuMu KpuTepisIMU KepyIOThes pU (POPMYBaHHI IPYNH €KCIEPTIB?
. SIK BU3HAYUTU KOMIIETEHTHICTh eKcriepTa?
. OCHOBHI MIIXO0U 10 BU3HAYEHHS KIJTBKOCTI €KCIIePTIB.
. [lepepaxyiiTe OCHOBHI MeTOAM (hopMaltizailii eKCcrepTHOI iHpopMaIii.
. [llo siBnsie cOO00 METOIB PaHTiB?

9. Illo sBAsAOTE COOOK EKCHEPTHI METOAU, B SKHX 3aCTOCOBYETHCS
OIIIHIOBaHHS B Oanax?

10. SIx nepeTBOpUTH OaNIbHI OI[IHKU B PAHTOB1 OLIIHKHU ?

11. ITocnigoBHICT OOPOOKKM MaTpUllb AJIsi OTPUMAHHS OIIIHOK €KcIepTa Io
METOIy TTapHUX MOPIBHSIHb.

12. Sxi koedimieHTH 3aCTOCOBYIOTHCS JIsl BU3HAYEHHS Y3TOXKEHOCTI JTYMOK
eKcrepTiB?

13. Yu moxe 3actocoByBaTHCs Koe(ilieHT KOHKopaauii W [js OLIHOK,
BUpaXXe€HUX B Oanax?

14. YV sxoMy BHMAJIKy JAOLIIBHO 3aCTOCOBYBAaTH KOE(QIIIEHT PAHTOBOI
kopessii Cipmena?

15. Orninka 1OCTOBIPHOCTI / 3HAYYIIOCTI yMOK €KCIIEPTIB.

16. o mnoTpibHO 3poOUTHU, SKIIO OILIHKKA EKCIEePTIB MalTh HU3BKY
Y3TOJIKEHICTH?

OO\ LD A~ W —

Pexomenoosana nimepamypa:
1. CucremHo-iH(popMaIliiiHa METOAOJOTIS TPOAKTHUBHOI  KBaJIIMETpii BIUIUBY
JIOJICBKOTO YWMHHUKA Ha TMPUUHATTA PIIIEHb B aEPOHABIralllMHUX CHUCTEMax:
moHorpadis / O.M. Pesa, C.II. bopcyk, B.B. Kamumun, B.A. Illynerin, B.J.
[Tapxomenko, B.O. Jlunmuancekuii; 3a Hayk. pea. O. M. Pesu. KuiB : YkpIHTEI,
2019. 166 c.
2. Cypxosa K.B., Tumomenko I'.C. OcHOBH Teopii NPUIHATTS PIllIEHb: METOIUYHI
BKa3iBku 3 TeMu: «ExcmepTHl mMeTtoau npuiHATTS pimens». KponuBaumbkuii: JIA
HAY, 2021. 64 c.
3. CypkoBa K.B., Copoka M.IO. Koncrmekt nekimiii 3 HaBYaJIbHOI MUCIUTLUIIHU
«OcHoBU Teopii npuiHATTSA pimeHby». KponuBauuskuii: JIA HAY, 2022. 86 c.
4. Xapuenko B.II. HmeneBa T.®., Cuxkupma HO.B. Ilpuiinarrs pimeHs B
colioTexHIYHUX cuctemax: MoHorpadis. Kuis: HAY, 2016. 309 c.
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Tema 8. EsiemenTu Teopii irop. IIpuiiHaTTS pilieHb B yMOBaxX KOH(JIIKTY.
KosiekTuBHI pitneHHsi B MaJtiid rpymi

IpakTnuyHe 3aHaTTH 8

ITJIAH

8.1 OcHoBHI TepMiHM Ta BH3HaueHHA Teopii irop. Kmacudikarmis 3amgau
Teopii irop.

8.2 [lpunHimnu MiHiMakca. AHTaroHiCTHYHI MaTpu4Hi rpu. ['pa 2x2.

8.3 Metoau BupilieHHs 3a1a4 Teopii irop. ['padiuauii MeToa pilieHHs.

8.4 MonentoBaHHs KOH(MIIIKTHOI cHUTyaIlli Metogamu Teopii irop. Mojenb
aBlaIlifHOI epraTUYHOI CUCTEMU METOJIaMH TE€OpIi 1rop.

8.5 XapaktepucTuka Majiux rpyil.

8.6 ®akTopu e(PEeKTUBHOCTI TPyHoBUX pimlieHb. CyMICHICTH OCOOHUCTOCTI 1
MaJIOL TPYIIN.

8.7 ®opmyBaHHS MalKX Py, METOJIA COLIIOMETPII.

8.8 ArperyBaHHs iHOUBIOyanpHUX TiepeBar. Teopema Eppoy mpo
HEMOKJTUBICTb.

8.9 Ctparerii rpynoBUX pillIEHb.

OcHoHi meopemuyuti 8100MOCHI

Teopis irop - MaTeMaTUYHUI amapar, 10 J03BOJISIE€ MOJEIIOBATA KOHMIIIKTHI
CUTYyaIIii.

KonduiktHa cutyarisi - 1e cuTyailisi, B sIKiii CTHUKalOThCS 1HTEepecu ABOX (i
O1IbIIE) MPOTHIIFOYHMX CTOPIH, IO MEPECTIAYIOThH Pi3HI 1Tl (HE301KH1 MOBHICTIO 200
YaCTKOBO).

B irpoBomy xoHIiKTI O€pyTh y4acTh ABa a00 OLIbIIEe TPOTUBHUKA, IMEHOBaHI
TPaBIIMU, KOXXE€H 3 SAKUX Ma€ IMEeBHY MHOXHMHY (KIHIIEBY a00 HECKIHYEHHY)
MO>KJIUBUX BHOOPIB, SIKI HA3UBAIOTHCA CTpaTerisiMu. J{Jis MoaentoBaHHs KOHQIIKTHUX
cUTyalid, KOHQIIKTHI CTOpOHU (TpaBIll) MaOTh CBOi CTpaTerii.

YucTa cTpaTeris 1a€ MOBHY BU3HAYCHICTD, SKUM YHHOM TPABEIlh MPOJOBXKHUTH
rpy.

[IpocTopoM cTpaTeriii Ha3uWBalOTh MHOXKHHY BCIX YHCTUX CTpaTerii,
JTOCTYITHUX JTAaHOMY TPaBIIfO.

3MmilIaHa cTpaTeris € 3a3Ha4€HHSIM WMOBIPHOCTI KOKHOI YUCTOI CTpaTerii.

CyKyIHICTh ONTUMAJILHUX CTPATETiH 1 I[IHU TPU CTAHOBUTH PIIICHHS T'PH.

SkImo oMH rpaBellb MAKCHUMAJIBHO BHTPAE, 1HIMN MiHIMAJIBHO BTpadae 1 Taki
TOYKHU B ITPOBIiN MaTpHIll 30iratoThcs (TOuka 30iry HA3WBAETHCA CI0106010 TOYKOIO
rpu) TOAI KOH(IIKT BUPIIIEHO. SIKIO MATPHUIld TPU MICTHTHh CIIJIOBY TOYKY, TO ii
pIIICHHS Bipa3y 3HAXOIUTHCA 3a MPUHIIUIIOM MIHIMAKCa.

[TpuHIMT MiHIMaKca:

o =maxmina

i=1m j=1,n

ﬂ:mmmwmj (8.1)

o j=1n i=1m
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[TpuHIMn, SIKUI TUKTY€E TPABIIM BUOIp HAMOUIBIT «00EPEKHUX)» MIHIMAKCHOI 1
MaKCIMIHHOT CTpaTeriii, Ha3WBA€ThCA HPUHYUNOM Minimaxca. lled npuHIHN
BUIUIMBAE 3 PO3YMHOTO TPHITYIIEHHS, IO KOXXEH TpaBellb IparHe JOCATTH METH,
MPOTHJICKHOT METH MPOTHUBHUKA.

Marna rpyna - e MHOXKWHA JIoJiel, 00'€THaHUX B TIPOCTOPi 1 B 9aci, CIUIHHO
BUPINIYIOTh Ty Y IHINY 3a7ady (BUKOHYIOTh TIEBHY [isUTBHICTh) 1 MAalOTh
6e3nocepenHi (abo omocepeaKoBaH1) KOHTAKTH 3 TEXHIKOI. Maia rpymna BKJIIOYae
B11 2 110 30 4OJIOBIK.

Mana rpyna BiJIpi3HSE€TbCSI HACTYITHUMHU XapaKTEPHUMM PHUCaMU: HasBHICTb
3arajibHoOi, a00 KOJICKTUBHOI METH; OE3MOCEepeHIM B3a€EMOJIIEI0 YJICHIB KOJICKTURY;
3araJbHUMU HOPMaMH MOBEIIHKHU 1 PO3BUHEHOIO CTPYKTYPOIO.

3anexno Bij KoHkpeTHuX 3I[IP MoxnuBi pi3HI BapiaHTH (YHKIIOHAJIBHOI
oprasizailii Tpynu: «JIaHII0KOK», «31pKay, «KOJI0», «KMepeKa

B ocnoBy metonuku baxapeBoi H.B. o1iHKH CyMICHOCTI OKpEeMOi OCOOMCTOCTI
1 HEBEJIMKOI TPYNH TMOKJIaJeHa IIKajda MPUHHATHOCTI BUKOPUCTAHHSAM TIPSAMOTO («s
BUOMpaio») 1 pepIeKCUBHOTO («MEHE BUOUPAIOTH)) KPUTEPIIB:

+ 2 - a0comioTHAa NPUUHATHICTH YJj€HA TPYyNU IS 1HAWBiNA, SKAWH #Oro
BHUOUpaE;

+ 1 - npUIHATHICTH WiE€HA rPyIU IS 1HAUB1AA, IKUH HOro BUOMpAE;

0 - Galiay>KicTh 1HAMBIA MO BIAHOIICHHIO IO YJICHA TPYTIH;

- 1 - HeMPUUHATHICTD WICHA TPYIIU VISl IHAUBIAA, AKUN HOro BUOHMpAE;

- 2 - abcoiroTHa HENMPUHUHATHICTH YjeHAa TPYNH IS 1HAWBiMA, SKUH HOTO
BHOMpAE.

Cmpamecii epynosux piuiens:

1. Cmpamecis npocmoi 6invuiocmi, TOOTO TPUHHATTS PIIICHH IPOCTOIO
OUIBIIIICTIO TOJIOCIB.

2. Cmpamezisn niocymosysanus paueig. 3 1€l CTparTerii aapTepHATHBA, Y SIKIN
CyMa paHTiB HailMEHIIa BU3HAETHCS HAWOUIBII LIHHOK JJIA TPYNH B LIJIOMY, HIXK
anbTepHATHBA 3 OUIBII BUCOKOIO CYMOIO PAHTIB.

3. Cmpamezii, 3acHO8aHI HA KIACUYHUX KPUMEPIIX NPUUHAMMS DilleHb
(Banbna, Cesimka, Jlamnaca, ['ypsina)

4. Cmpameein onmumanvro2o nepeobauenns (I'.JlicoBckiit): ciig BUOUpaTH
TaKy T'PYIOBY CUCTEMY MepeBar, Ha OCHOBI SIKOT MOKHA HaWKpaliuM (ONTHMAJIbHUM)
YUHOM Tepe0aunTH 1HIUBITyaTbHI TIEpEeBary.

OcHoeHi nonamms.

KonduikTHa curtyartis, 94ucTi cTpaTerii, 3MillIaHi CTpaTerii, MpOCTIp CTpaTeri,
OPUHIMIT MiHIMakca, Maja TpyNd aBilallliHUX OmNepaTtopiB, (PyHKI[IOHAIbHA
oprasizaiisi rpynu, (paktopu epeKTUBHOCTI TPYHOBHUX PillIeHb, CYMICHOCTI OKPEMOi
0COOMCTOCTI 1 MaJioi Tpymu, coliorpama, TeopeMu Eppoy, cTpaterii rpynoBux
plIlIeHb.
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3aeoanns:

1. Bu3HauYuTH OCHOBHI XapakTEPUCTUKU TEOPIi IrOp MpU NPUKUHATTI pillieHb B
yMOBax KOHQIIIKTY.

2. 3’sicyBaTu NPUHIUMIIN MiHIMaKca.

3. BuBunTn xnacudikariito 3a1ad Teopii irop.

4. O3HallOMUTHCS 3 PIIICHHSIM TUIIOBUX 3a/1a4 TEOPIii irop.

5. Pimutu irpoBy 3amady 3x3. 3HailTH 1iHY TpH, BKa3aTH CTpaTerii KOKHOTO 3
I'PaBIIiB, SIKIIO Tpa 3a/1aHa y BUTJISII MaTPHITL.

6. CaMOCTIfHO BUPIIIUTH TUIOBY 3a/ady Teopli 1rop, aHATITUYHO 1 TpadidHo
3a BaplaHTaMH

7. HaBuuTHcs po3B’s13yBaTH KOH(IIIKTHI CUTYaIlli METOAaMH Teopii irop.

8. Os3HalloMHUTHCS 3 XapaKTEPUCTHKOI HEBEJIMKHUX TIpyml, (akropamu
€(EeKTUBHOCTI TPYTOBUX PIIICHb.

9. 3’dcyBath METOJM COLIOMETPIi, 3aCTOCOBYBAaTH METOJIM COLIOMETPIi Ha
MPUKIIAJIl MAJIUX TPYII.

10. O3HalloMUTHCS 13 3aCTOCYBAaHHSAM METOJIIB COLIIOMETPIi Ha MPHUKIaAl Maioi
rpynu aucneruepis YIIP.

4 O3HalilOMUTHUCS 3 PIIIEHHSAM TUIIOBUX 3a7a4 TE€Opii irop.

Pimuty irpoBy 3agady 2x2. 3HATH LIHY TPH, YKa3aTH CTpATErii KOKHOIO 3
IpaBIliB, SAKIIO I'pa 3aJaHa y BUMIAAl Marpuil. Camocmitino 3natimu cmpameii
nogedinku 015 2pasys B.

Bl B2 i
Al 0,6 0,3 0,3
A2 0,4 0,8 0,4
Bi 0,6 0,8

oa=maxao;=04

B=minb; =0,6

Sxmo o # B, TO LIHY I'PU V BU3HAYAEMO:

v = (az*a11 — ap*a1)/(an1taz-a2-a21)

S0 micTaBUMO 3HAYECHHSI, TO OTPUMAEMO:
v=0,51

BuznaunmMo MMOBIpHICTh 3aCTOCYBAaHHS CTpaTerii Aj:
p1 = (a2 — az)/(a11taz-ai2-az1)

S0 micTaBUMO 3HAYECHHSI, TO OTPUMAEMO:

p1= 0,6

BuznaunmMo MMOBIpHICTh 3aCTOCYBAHHSI CTpaTerii Az
p2=1-p1

p2 = 0,4

BuchHoBok: 1100 oTpumaTu rapantoBanuid npudyTok 0,51, rpaBenb A MOBUHEH
B 60% BunaakiB BUKOpucToByBaTH crpaterito Al i B 40% Bumankax crpaterito A2
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5. Pimuty irpoBy 3amady 3x3. 3HalTH 1[IHY T'pH, BKa3aTU CTpaTErii KOXKHOTO 3
TPaBIIiB, SKIIO TPa 3aJjaHa y BUTIISII MATPHIII.

B B> Bs o
A1 0,5 0,6 0,8 0,4
A 0,9 0,7 0,8 0,2
As 0,7 0,5 0,6 0,3
Bj 0,7 0,7 0,4

o=max a;=04; B=minb;=0,4
B miit 3agaui a = B =v = 0,4, T06TO 33712492 3 C1IJTOBOIO TOYKOIO.

6. CaMOCTIHO BUPIIIUTH TUIOBY 3a/a4y Teopli 1rop, aHATITUYHO 1 TpadidHo

3a BapiaHTaMH
1

Bl B2

Al 0,35 0,55

A2 0,75 0,45
2.

Bl B2

Al 0,25 0,45

A2 0,65 0,35
3

Bl B2

Al 0,15 0,35

A2 0,55 0,25
4

Bl B2

Al 0,35 0,55

A2 0,75 0,45
]

Bl B2

Al 0,65 0,35

A2 0,45 0,85
6

Bl B2

Al 0,55 0,25

A2 0,35 0,75
7

Bl B2

Al 0,5 0,2

A2 0,3 0,7
8

Bl B2

Al 0,45 0,65

A2 0,85 0,55
9

Bl B2

Al 0,7 04
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A2 05 0,9
10

Bl B2

Al 0,4 0,1

A2 0.2 06
11

Bl B2

Al 0,45 05

A2 0,75 0,45
12.

Bl B2

Al 03 0,45

A2 0,65 0,35
13

Bl B2

Al 0,15 0,35

A2 0,55 0,20
13

Bl B2

Al 0,35 06

A2 0,75 0,45
15

Bl B2

Al 0,65 0,4

A2 0,45 0,85
16

Bl B2

Al 0,65 0,25

A2 0,35 0,75
17

Bl B2

Al 0,5 0.2

A2 0,3 07
18

Bl B2

Al 0,45 0,65

A2 0,85 0,55
19

Bl B2

Al 07 0,4

A2 05 0,9
20

Bl B2

Al 0,4 0,1

A2 0.2 0,6
21

Bl B2

Al 0,35 0,55

A2 0,75 0,45
22.
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Bl B2

Al 0,25 0,45

A2 0,65 0,35
23

Bl B2

Al 0,15 0,35

A2 0,55 0,25
24

Bl B2

Al 0,35 0,55

A2 0,75 0,45
25

Bl B2

Al 0,65 0,34

A2 0,45 0,85
26

Bl B2

Al 0,65 0,25

A2 0,35 0,75
27

Bl B2

Al 0,52 0,2

A2 03 0,7
28

Bl B2

Al 0,32 0,45

A2 0,65 0,35

10. O3naiioMuTHCS 13 3aCTOCYBAHHSM METO/IB COLIIOMETPIii Ha MPUKIIAIl Mol

rpynu aucneruepis YIIP.

3acToCyeEMO METOAM COIIOMETPIi Ha MPHUKIIAAl AUCIETYEPCHKOI 3MIHU, B KA

HaJIIYy€ThCSA Pa30M 3 KEPIBHUKOM MOJIbOTIB 10 4jIeHIB KOJIEKTUBY.

Jucnietuepu (AuUCHETYEP-CTAXKEP) 3AMOBHIOWTh aHKeTH (Tabmuus 8.1), aBi
-1; 0; +1; +2. Amnkera-mMaTpuusgd mIid PO3PAXYHKY

KOJIOHKHA OIlUHKaM#A -2;

COLIIOMETPUYHHX 1HACKCIB AUCIeTYepa-yyacHuka onutyBanHs Nel B TaGmui 8.1

Tabmuus 8.1 - AukeTa-MaTpuIls JUisl pO3paxyHKy COI[IOMETPUYHUX 1HICKCIB

y4YaCHUKM onuTyBaHHs Nel

Ne | IIIb unena rpynu Sk s craBmtocs 10 SIK wieHu Moro
YJICHIB MOTO KOJIGKTUBY BIJIHOCATHCS
KOJICKTUBY? J10 MeHe?

1 IBqueHKO *kkk*k *hkkk

2 | Iletpenrok 1 1

3 | Cumopos 1 1

4 | BoikoB 2 2

5 | CeHnueHko 2 2

6 | ['neboB 0 1
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7/ | llIxypak 0 1
8 | SIxoBieB -1 -2
9 | TkaueHKO 1 1
10 | KoBaneHnko 2 1

Ha ocHoB1 MaTpullb 00YHCITIOIOTHCS HACTYMHI coriomeTpuyHi inaekcu (CI):
- eMorriitHa ekcnancuBHICTh (EE);
- corriometpuunuii craryc (CC);
- ouiKyBaHuii comioMerpuunuii craryc (OCC);
- ouikyBaHa eMoIriiiHa ekcmancuBHICTh (OEE).

CI = EE = CC = OCC = 022 = X gubopie / (2(N-1)) (8.1),

ne N - yucno wieHiB manoi rpynu, N =10

Busnauenns couioxwemputmux mampuyob

Ta6muis 8.2 - ComioMarpuils - MaTpuIlsd GaKTHIHOT TPHUHHATHOCTI

Ne | TIIB unena o . 5 . ) .| cyma cC
rpymm Sz & | li|ele|Els)|8
: 5| & |E|E|€|=|E|z5|¢8
E (=S |28 |- |3 | |& &g
1 IBaHuenKO * 1 1 2 2 0 0 -1 1 2 8 0,44
2 [leTpenrok 2 * 2 1 0 0 1 0 1 1 8 0,44
3 Cupopos 1 1 * 2 2 1 1 1 1 1 11 0,61
4 Boukos 1 1 1 * 0 1 0 0 1 0 5 0,28
5 CeHYEHKO 2 2 2 1 * 1 2 1 2 2 15 0,83
6 I'ne6oB 1 0 1 0 1 * 0 0 1 1 5 0,28
7 Ikypak 2 1 1 -2 -2 1 * -2 -2 1 -2 -0,11
8 SIkoBiEB 0 0 0 0 0 0 0 * 0 0 0 0
9 TkaueHko 1 1 1 1 1 1 1 1 * 1 9 0,5
10 | Kosaneunko 2 -1 2 2 -2 2 -2 2 2 * 7 0,39
> BuOOpIB 12 6 11 7 2 7 3 2 7 9
EE
S 8|3 |3 |8 |5 |3 ||«
(=) =) (=) (=) (=) =) (=) =) © ©
Tabnuus 8.3 - AyTocolioMaTpulls - MaTPUIL O4iKYBaHOI IPUHHATHOCTI
Ne | TIIb gnena o ° Cyma OEE
rpynu £ | 8 é 2| ¥ | 8| E|8|&|¢8
| E| s E|E|Elg 82
EIE|S|R|C|r |8 & & |2
1 IBanyenko * 1 1 2 2 1 1 -2 1 1 8 0,44
2 | TlerpeHtok 1 * 1 1 1 1 1 0 1 1 8 0,44
3 | Cunopos 2 2 * 1 1 1 1 0 0 1 9 05
4 | Boukos 0 0 0 * 0 0 0 0 0 0 0 0
5 | Cenuenko 1 1 1 1 * 1 1 1 1 1 9 0,5
6 | I'meboB 1 1 1 1 1 * 1 1 1 1 9 0,5
7 | lixypax 1 |1 |1 |1 |1 |1 [* 1 2 |2 Ju 0,61
8 | SlkoBies 0 0 0 0 0 0 0 * 0 0 0 0

]
ol



9 Txauenko 2 2 2 2 2 2 2 2 * 2 18 1
10 | KoBasienko 1 0 1 1 0 1 0 1 1 * 6 0,33
> BuOOpIB 9 8 8 10 |8 8 7 4 7
ocCcC
T} < < © < < ~ < T}
c ||| |oc|c|°|c|lc|c

[lepuri nBa 1HAGKCH BU3HAYAIOTHCS MO MATPHIl «()aKTHUHOD» MPUUHITHOCTI
(comiomatpuiisl), OCTaHHI JBa - TIO MATPUIl «OYIKYBaHOD» MPUHHATHOCTI
(ayTocomiomMarpuris).

llobyoosa coyiocpam

Koxen 3 CI moxe npuitmaTu 3HaueHHs -1 10 +1, 10 Hagae MeBHI MOKIMBOCTI
st ix  iHrepnperamii. Ilokazuuku EE 1 OCC  xapakTepu3yloTh CTaBJIECHHS
0COOHCTOCTI 0 TPymHH, TOOTO pOjb, Ky ocobucticts nemoHcrpye. Inaekcu CC i
OEE, skl € 4uCIOBUM BHPa30M BIJIHOCHHU TPYINU JO OCOOHMCTOCTI, CBIAYATh PO
pOJIb, SIKY 11 IIPUNUCYIOTh.

Po6umo nomnepeiHi BACHOBKHU 10 YUCEIbHUM 3HAYEHHSIM 1H/ICKCIB:

1. Hedopmansuuii migep Ne5 - Cenuenko, itoro CC = 8,3

2. Haiiripmie rpyna BimHocuthes q0 No7 — llkypaxk, toro CC =-0.11

3. Bume 3a Bcix ce6e B rpyni ctaButh Nel, [BanoB, Hioro EE = 0.67

4. Hartmmxue ceOe omiaioe B KoaeKTHBI NeS - Cenuenko 1 Ne§ SIkomies, ix
EE =0,11. Xoua rpyna y>xe BUCOKO LiHy€e CEeHUEHKO.

VY BIAMOBIHOCTI 31 3HAYEHHSIM COI[IOMETPUYHUX 1HACKCIB BUILUISAIOTHCS
YOTHUPH TUIU POJIEH, AK1 AEMOHCTPYIOThCA 1 punucytotbed. (Puc 8.1, 8.2).

+0OCC | +1
Tun, mo cynepHuyae ChiBnparorouuit
THII
-1
+1
-EE 1
+EE
Binokpemnenuit
THII Benennit
THII
-0CC | -1

Puc. 8.1 - «IlepconanbHay coriorpama: mo3uiliss 0COOMCTOCTI B TPYIIL K
cy0'ekTa BITHOCHH 1 POJIi, KA IEMOHCTPY€ETHCSA
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+CC | +1
Tum, mo cynepHuyae CriBIpaio0yuii
THUII
-1
+1
-EE 0 +OEE
Binokpemnennii Benennii
THUII THUII
-CC | -1

Puc. 8.2 - «['pynoBa» coriorpamMa: mo3uiiisi 0COOMCTOCTI B IpyIii K cy0'ekTa
BIJIHOCHH 1 POJIi, sIKa TPUITUCYETHCS

llumanus ons camokoHmponio:
. Kitacudikariis 3amau teopii irop.
. [TOHATTSI aHTarOHICTUYHUX MATPUYHHX 1TOP.
. I1osICHITE TOHATTS C1AJI0BOI TOUKH.
. SIxi BuaM ctparerii B Teopii irop?
. [losicHITH IpUHITUT MiHIMaKca B 3a7a4ax Teopii irop.
. SIK TeOMETpUYHO IHTEPIIPETYBATH ITPOBY 3aauy?
. IrpoBwuit miaxig npu [1P B ymoBax HeBU3HAUYEHOCTI.
. OxapakTepusyiiTe Mai rpyIu aBialliiHUX ONepaTopiB
9. [JaiiTe BU3HAYEHHS MaJIOl TPYIIN.
10. Oxapakrepu3syiiTe BapianTu (yHKIIOHAIBHOI OpraHizaiii rpymnu.
11. Sxi pakTopu eheKTUBHOCTI IPYNOBUX PIIEHb?
12. ®opmyBaHHS Malol TPYINH aBialiitHUX OTIEPATOPIB.
13. TIoHATTS CyMiCHOCTI OKpEMOi 0COOUCTOCTI 1 MaJlol TPyIIH.
14. Ilinxoau 10 BUBYEHHS 1 JIIarHOCTUKH TICUXOJIOTTYHOI CYMICHOCTI OCOOMCTOCTI 1
MaJIo1 ITpyIH.
15. Poskpuiite cyTh comiomerpuanoro merony H.B. baxapeBoi.
16. lIkana xkputepii merony H.B. baxapeBoi.
17. SIki coniomeTpuyHi iHACKCH po3paxoByroThes 3a MmetooMm H.B. baxapeBoi?
18. Bunu matpuils npu po3paxyHKy CyMiCHOCTI OCOOMCTOCTI 1 MaJoi TpyIiu.
19. Sk moOymyBaTH comiorpamy.

0NN L bW
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