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NPO BUKNAOAHHA KOMBIHATOPUKU Y 3AKNALAX BULLLOT OCBITU

AHomayia. BuKnadaHHIO KOMOIHAMOPUKU | (hopMyB8aHHIO KOMBIHAMOPHO20 MUCAEHHA fpuceayeHo 6Gazamo
docnidnceHs. Bus4yaanuca numaHHA MemoOUKU 88e0eHHA OCHOBHUX MOHAMb KOMBIHAMOPUKU Y WKiAbHOMY Kypci MamemamuKu.
JocnidnceHHa cmocysanuca hopmy8aHHIO KOMBIHAMOPHUX MOHAMb y MOA0OWUX WKOoAApie ma nidaimkis. KombiHamopuka €
0CHOB0I0 071 8UBYEHHA meopii limosipHocmeli, OUCKpemMHOi MamemMamuKku ma iHWuUx Mmamemamu4Hux Kypcie. KombiHamopHe
MUC/IEHHS HeobXxiOHe [HM¥eHepy, npozpamicmy, e4yumeard mamemamuKku | 6azameom [HWUM crieyiasicmam pi3Ho20
cnpamysaHHs. [leped 3aknadom suwoi ocsimu nocmae 3a80aHHA MPOO0BHUMU (POPMYB8AHHA KOMBIHAMOPHO20 MUC/EHHS,
nposiswu diazHoCMUKy io20 ChopMOBAHOCMI HA MOYAMKY 8UBYEHHA 3200aH020 Po30iny.

Y cmammi o06z08oprotomeca  okpemi MemoOu4Hi npuliomu, WO 3aCMOCO8YHOMbCA MNpU BUBYEeHHIi pPo30iny
«KombiHaMOpuKa» y Ha84aAbHUX 3aKAA0AX Pi3HO20 CrPAMYB8aHHA. KombiHamopHi po30inu mamemamuKu CKAadarmes ocHo8Y
AK CMOXACMUYHOI 7iHii WKiNbHO20 Kypcy mamemamuku, maK i 0esakux mamemamuyHux Kypcie euwie. pu euUKAadaHHI
KOMbBIHaMOPUKU 3py4YHO 8UKOPUCMOBY8AMU YHi(hiKosaHy cxemy KOMBiHamopHux cmpykmyp. 062080pHOHOMbCA MUMAHHA
icmopii BUHUKHEHHA Ma MemOoOUKU BUKOPUCMAHHSA YHIGIKOBAHOI cxemMu y WKiAbHOMY Kypci ma y 3akaadax suwoi oceimu. Ha
1oYaMKy 8UBYEHHA KOPUCHO 03HaliomMumu cmyoeHmis i3 32a0aHOK cxemoto, i chopmysamu yMiHHA suKopucmosysamu ii 01a
p038°A3y8aHHA Halinpocmiwux 3a0a4. [oyinbHo makox« po3pobumu Habip KomnemeHMHICHO OpiEHMOBAHUX 60 NPUKAAOHUX
30004 3 ypaxys8aHHAM malibymHboi creyianbHocmi cmydeHmis. [lodanbwe 6uUBYEHHA KOMOIHAMOPUKU CMOCYEMbCA
cneyianbHux memoois: memody meipHuUx (npodyKkmueHux) (yHKYil, memody peKypeHmMHuUx criegioHoweHs ma mMemooy
mpaekmopili. HazsaHi memodu sus4aomeca 8 Kypci OUCKpemHoi mamemamuku. Y cmammi 062080potomecs MOXAUBOCMI
2eomempuyHoi intocmpauii 6iHOMHUX KoegiyieHmie y ¢hopmMy8aHHI HABUYOK MaMeMamMuU4YH020 MOOeNt08aHHA. [iaeHocmuKka
pi8HA KOMBIHaMOPHO20 MUC/EHHA MA MOMIUBE KOPU2Y8AHHA MOXYMb € Mpobaemorto 018 0KPeMOo20 O0CAiOHEHHS.

Knwuosi cnoea: 8uKAa0aHHA MamemamuKku, KOMOGIHaMOPUKA, YHihiKosaHa cxemd, KOMOIHAMOPHe MUC/eHHS,
OuCKpemHa mamemamuKa, Memoo mpaekmopili

MocraHoBKa npo6nemu. 36inblIeHHA yBarnm AOCAIAHMKIB A0 Npobnem BUKNALAHHA AWCKPETHOI MaTemMaTuKuM Ta i
OKpeMMX po3finis NoB’A3aHe AK i3 peanisaLiero CTOXaCTUYHOT NiHiT y WKINbHOMY Kypci MaTeMaTUKK, Tak i 3 Komn'toTepum3auieto
BCiX CTOPIH XWUTTA, i OCBITM 30Kpema. JMCKpeTHa MaTeMaTUKa € He TiIbKM TEOPETUYHO 6a30t0 ANA KOMN'IOTEPHUX HAYK, a Wwe ¢
OCHOBOK MaTeMATUYHOFO MOJENOBAHHA, OCKIIbKM BUKOPWUCTAHHA KOMMN'tOTEpiB MpU3BOAMTb A0 HeobxiAHOCTI cTBOptoBaTH
OMCKPETHI Moaeni HaBiTb i3 Bxe nobyaoBaHUX HenepepBHWX. LLUMPOKI MOMKAMBOCTI Yy MOZeNtoBaHHI Mae KombiHaTopuKa.
KombiHaTopHi MeToau i anroputmMu po3pobaanuca i B «40KOMN'IOTEPHY» ernoxy, ase came KOMMN'loTEPHi HayKu Hanbinbwe
notpebytoTb anapaty i MeToaiB ANCKPETHOI maTemaTuKu. KombiHaTOpMKa y BMLIAX BMBYAETLCA SIK O4HA i3 TeM Kypcy Teopil
MMOBIPHOCTEN, @ TaKOX AK PO34iN AUCKPETHOI MaTeMaTuKU. He 3BarKatouu Ha YMCNEHHI METOAMYHI HanpaltoBaHHA, HaraTo
LOCNIAHVKIB Big3HAYaloTb, WO CTYAEHTU, AKi BUBYANM 3rafaHy TeEMy B LUKIIbBHOMY Kypci, YacTO MatoTb HWU3bKWUI piBeHb 3HaHb
KOMBIHAaTOPHMX CTPYKTYP Ta YMiHb iX 3aCTOCOBYBaTW MpuW po3B’A3yBaHHi 3agay. CTyAeHTH, WO AO0CUTb YMINO 3aCTOCOBYIOTb
KOMbBiHaTOpHi dopmyan y TUNOBUX 33Jayax, HEPILAKO HE MOXKYTb 3aCTOCYBaTWM 3HAHHA HaBiTb NMPU HEBENNKUX 3MiHAX YMOBM
33fayi, TO6TO NPOABNAOTLCA HEAONIKU Y IXHBOMY «KOMOIHAaTOPHOMY MUCAEHHI». TOMY aKTyallbHUMU € MUTAHHA PO3PO6KM
METOAMKM BUKNALAHHA 3raflaHOro maTepiany y 3akaaji BULLLOi OCBITU, KOPUTYBAHHA 3HaHb, OTPUMAHUX PaHille, i NPOAOBKEHHA
dopMyBaHHA KOMBIHATOPHOTO MUCNEHHA MalbyTHLOTO cnewjanicta, po3noyaTe y WKiNbHI POKKU. BaxKAnBOO TaKoXK € npobnema
OiarHOCTMKM cHOPMOBAHOCTI KOMBIHATOPHOIO MUCNEHHSA, ane Le NUTAaHHA OKPEMOTO BUBYEHHA.

AHani3 akTyanbHUX AocnigXeHb. YMCNeHHi AOoCAiAXKeHHA MaTemaTuKiB, MeTOAWUCTIB Ta MCUXO/0riB MPUCBAYEHO
BMKNAZAHHIO KOMBIHATOPUKKM Y WKINbHOMY KypCi MaTeMaTUKKW, MeToAMLi BBEAEHHA KOMOIHAaTOPHUX CTPYKTYP, BUBYEHHIO Ta
dOpMyBaHHIO KOMBIHATOPHOrO MMUC/EHHA. 3rafaHnm NUTaHHAM NpucBAYeHo pobotn A. M. Konmoroposa, H. fl. BineHkiHa,
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B. IHenbaep, XK. Miaxe, H. ®. TanusiHoi, 3.T. WedTens, I. M. Arnoma, M. N. Agperka, €. €. Benokyposoi, . B. BypMeHCbKOT,
€. N. BiHorpagoBoi, H. M. BoitHanoswny, /1. B. EBaoknumoBoi, t0. O. 3axapiltueHka, |. B. IrHaTywuHoi, H. b. IctomiHoi, B. |. Imbep,
€. H. Katkosoi, C. P. Koranoscbkoro, B. B. /lebeaeBa, E. Jloksyg, (E. Lockwood), T. T. Monos.oi, 0. A. NMonysHoB.a, I'. ®. XakimoBa
Ta iHWWMX. BinblicTb aBTOPiIB NPOMNOHYE PO3NOYMHATM GOPMYBAHHA KOMBIHATOPHOrO MUCIEHHA | 03HANOMIOBATU 3 OCHOBHUMM
NOHATTAMM KOMBIHAaTOPUKM e YYHIB NOYATKOBUX Ta cepeaHix Knacis. ®opmMyBaHHIO KOMBIHAaTOPHOTO MUCNEHHSA Y MaUByTHIX
yumuTenis TeXHoNOrii NpucBaYeHa ancepTtauinHa poboTa A. . AbapalumToBa.

MpPaKTUYHO Yy BCiX AOCNIAKEHHAX 3rafaHOro NMUTAHHA BiA3HAYAETHCA, WO KOMOIHAaTOPUKA BUXOAUTL AaNeKo 3a Mexi
B/1aCHE MAaTEMATUYHOIO 3HAHHA, @ KOMBIHATOPHE MUCNEHHSA € HEOBXIAHUM AK Yy NPAKTUYHIN AIANbHOCTI, TaK i y NOBCAKAEHHOMY
JKUTTi. BKa3aHO TaKOX Ha [0CUTb HWU3bKWIA piBEHb YCNIWHOCTI BMKOHAHHA KOMBGIHAaTOPHMX 3aBAaHb HaBiTb Yy CTyAEHTIB-
MaTeMaTWKiB neZaroriyHux Buwis [2], yTpyAHEHHA npu BubOpi Tiei uyM iHWOI KombiHaTopHOI dopmynn. Tomy npobrema
METOAMKM BUKNALAHHA KOMBIHAaTOPUKM y 3aKnagax BULWOI OCBITU i GopmMyBaHHA KOMBIHAaTOPHOTO MMUCAEHHA Y MalnbyTHbOro
cneuianicta € Hapasi akTya/IbHOLO, | CaMe Ui NUTaHHA 06roBopPOKOTLCA Y CTaTTI.

KaTeropito «kkombiHaTOpHE MUCNEHHAY, KA 3’ABUNACA, NEBHO, BXKE B HUHILIHbOMY CTOAITTI, NeAaroriyHa i ncMxosoriyHa
HayKM aKTMBHO BUKOPMCTOBYIOTb, XO4a 1 O3HAYEHHS Pi3HMX aBTOPIB Pi3HATLCA MiXK C060t0. BinblicTb AOCNIAHMKIB BUKNALAHHA
KOMBIHaTOpWKKM roBopATb Npo ¢GopmyBaHHA abo pPO3BUTOK KOMOIHATOPHOrO UM  KOMBIHATOPHO-NOMYHOTO MUC/IEHHS,
KOMBIHAaTOPHOIO CTUI0 MUCNEHHSA, PO3BUTOK KOMBIHATOPHUX 34i6HOCTElN TOWwO. MOHATTA «KKOMBIHATOPHI CTPYKTYPU MUCTEHHA»
BBegeHo XK. Miaxke. HaBegemo (MoBOto opuriHany) AeKifbKa NPAMUX UM ONOCepesKOBaHMX O3HAYEHb Ta XapaKTEPUCTUK NOHATD,
NoB’A3aHUX i3 KKOMBIHATOPHUM MUCNEHHAMY, B3ATUX i3 Pi3HUX AXKEPES, He NPETeHAYUYN HAa NOBHOTY AOC/AIAKEHHS.

KombBuHaTOpHbIE pacCy)KAeHWMA — 3TO PacCyKAEHMA, COAep)KaHWem KOTOPbIX ABAAETCA MOCTPOEHWE  Pas/IMYHbIX
KOMBUHATOPHbIX 06beKkToB OVNCKPETHbIX 3/1eMEHTOB. (http://nauka-pedagogika.com/viewer/520522/a?#?page=4
E. E. Benokyposa, 1993)

deHOMeH KOMOWMHATOPHbIX CNOCOBHOCTEN ABNAETCA CUCTEMHbIM OOpa3oBaHMEM W MpeacTaBnseT coboil B3aumopencTave
KayecTB MNO3HABaTe/IbHbIX MPOLLECCOB (CEHCOPHbIX, MbICAUTENbHbIX W  UMaKMUTUBHbIX), OMpPeAenAlWwmnx YCnewHocTb
KOMBMHUpOBaHUA B 060N AEATeNbHOCTU, B TOM 4mucie U KombuHatopHoi. (http://www.dissercat.com/content/razvitie-
kombinatornykh-sposobnostei-detei-doshkolnogo-vozrasta#tixzz5XzYmQHVg E. H. KaTkosa, 2005)

HeobxoAMMbIM MCUXONOMMYECKMM YC/IOBMEM Pa3BUTUA KOMBWMHATOPHOTO MbIWIEHMA Y AEeTed M MNOAPOCTKOB BbICTynaeT
OPUEHTMPOBKA Ha TaKuMe CBOWCTBA MHOXECTBA M €ro MOAMHOMECTB, Kak 06beM, a TaKXke COCTaB, MOpPAAOK M NMOBTOPAEMOCTb
anemeHTOB. (http://www.lib.ua-ru.net/diss/cont/195380.html /1. B. EBgokumosa, 2007)

. MPUHUMNMANbHOE 3HaYeHMe KOMBWHATOPWKM, BbIXOAALLEe AaneKo 3a npefenbl cO6CTBEHHO MATEMaTUUYECKOrO 3HaHMS,
06YC/I0BNAEHO TEM, YTO B €€ OCHOBE JIEXKMUT CNOCOBHOCTb CybbeKTa onpeaensaTb, PaCCMaTPUBATb U YUUTbIBATb BCE BO3MOMKHbIE
BapuWaHTbI. (http://www.vash-psiholog.info/voprospsih/214/17759-formirovanie-kombinatornogo-myshleniya-u-mladshix-
shkolnikov-i-podrostkov.html I'. B. BypmeHckas, /1. B. EBaokvumosa, 2007)

Moa KOMBUHATOPHO-NOMMYECKUM MbllwieHnem 6yaem MOHMMATb MbIWIeHWe, HamnpaBieHHOe Ha pa3BMTUE JIOFMYECKUX
3aKOHOB, onepauuii Npu KOHEYHOM BapMATUBHOCTM PACCMaTPMBAEMbIX ABJAEHWNIA, MOHATU.
(https://cyberleninka.ru/article/v/o-vazhnosti-razvitiya-kombinatorno-logicheskogo-myshleniya-starsheklassnikov T.T. Nonosa,
2008)

KombBMHaTOpHOE MbllLNEHME ABAAETCA NCUXMYECKMM MPOLLECCOM, NO COAEPIKAHMUIO U MEXaHU3MaM peasiM3aLm OTHOCALLMMCA K
nepexogHbiM OT 06pa3HOro K 10rMyeckomy M obpaTHO popmMam MblLLAEHUSA.
(http://www.dissercat.com/content/razvitie-kombinatornogo-myshleniya-u-budushchikh-uchitelei-tekhnologii-v-protsesse-
grafiches A. ®. A6gpawmTtos, 2010)

KOMBMHATOPHO-/I0rMYECKOe MbIlW/IEHWEe CBA3aHO C pPelleHMem TaKMX 3ajay, B XO4Ee PeLeHWA KOTOPbIX Heobxoaumo
OPUEHTMPOBATLCA Ha COCTaBHbIE YaCTU NPegMeTa UAKN ABAEHUSA, UX COYETAHME, a TaKXKe Ha YCI0BUA UX KOMBUHALMIA, NpK 3TOM
He 3a6bIBass 0 BO3MOMHbIX CKPbITbIX YC/I0BUAX, HEMOCPEACTBEHHO HE BbICTYMatOLMX.
(http://www.dissercat.com/content/razvitie-kombinatorno-logicheskogo-myshleniya-starsheklassnikov-v-usloviyakh-
profilnogo-obuct#ixzz5XtuoN34N T. I'. Monosa, 2011)

By students’ combinatorial thinking, | mean my interpretation of their thinking based on their observable words and actions...
(https://www.researchgate.net/publication/261548119 A Model of Students' Combinatorial Thinking The Role of Sets of
Outcomes Elise Lockwood, 2012)

Mif, KOMBIHAaTOPHUM MWUCNEHHAM OyAemo POo3yMiTM TaKui BWA, PO3YMOBOI AiANbHOCTI, AKMIA 3abe3nevye ycBiLOMIEHHA
BApiaTMBHOCTI CUTyaLjii, A€ 3mory po3rnagatv i po3pisHATM pi3Hi BapiaHTW noAii, 06’eKTiB, 34ilicHIOBaTM iX nepebip,
nigpaxosysaTH ix Kinbkictb. (http://bloggerhoptyana.blogspot.com/2014/11/blog-post.html Bnor O. O. XonTaHoi, 2014)

KomBrHaTOPHbIE CXEMbI MbILLIIEHUA MCMOJb3YIOTCA MPU PELLEHNN HE TOJIbKO 3a/1a4 HEMOCPEACTBEHHO N0 KOMBUHATOPUKE, HO U
MHOMMX ApYyrMx MaTemaTMYecKMx M HemaTemaTuyeckux 3agad. [aHHble cxembl 06pasyloT OCHOBY 3KOHOMMYECKOro W
MHXeHepHoro mblwnenus. (http://elar.rsvpu.ru/bitstream/123456789/18381/1/edscience 2016 1 130 002.pdf B. A. TecTos,
2016)

CniNnbHUM Ke y BCiX AOCNIQHMKIB € Te, W0 KOMBIHAaTOPHOrO MUCAEHHSA MOTpebye uinecnpAmoBaHOro ¢popmMyBaHHA Y
npoueci po3s’a3yBaHHA KOMBIHAaTOPHWUX 3a4ad, | He 3BOAMTLCA AMLIE A0 3aCBOEHHA 3HAHb NPO KOMOIHATOPHI CTPYKTYpU. Bci
aBTOPU CXOAATbCA HA TOMY, WO GOopMyBaTU MaTeMaTU4YHe i, 30Kpema, KOMBIHAaTOPHE MUCNEHHA HeobXiAHO LWe Yy paHHbOMY
WKiNIbHOMY BiL,i.

Mera crtaTtTi. BuknagaHHA KOMBIHAaTOPUKK Y BULLAX MAE Ha MeTi NPOAO0BKUTU GOPMYyBaHHA KOMBIHAaTOPHOrO MUCNEHHSA
CTyAeHTa, BMPOOUTM HABUYKM BUKOPWUCTAHHA TUMOBMX KOMOIHAaTOPHWMX CTPYKTYpP | HAUiMTM Kypc, WO BMBYAETHCA Ha
bopmyBaHHA KOmNeTeHLil, nepeabadeHnx obpaHoto cneyianbHicTio. aa peanisauii cbopmynboBaHUX 3aBAaHb MPOMNOHYETLCA
BMKOPWUCTAHHA Yy BMKNAZaHHI TaK 3BaHOI YHipiKOBaHOI cxeMn KOMBIHAaTOPHMX CTPYKTYp. Take BUKOPWUCTAHHA MPOMOHYETLCA He
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BrnepLie, 06roBOPIOETLCA iCTOPIA BNPOBaAKEHHA 3raflaHoi CXeMU Yy BUKNAZAHHA KOMBIHAaTOpUKK. na GopmyBaHHA y CTYAEHTIB
HaBMYOK MaTeMaTUYHOro MOAENOBaHHSA i B3arani MaTeMaTUYHOTO MUC/IEHHA KOPUCHUMM € OKPeMi METOAMYHI MPUMOMM Nig Yac
03HaOM/IEeHHSA 3i cneujianbHUMKU MeTogamu KOMBIHAaTOPHOrO aHanily, nepesbayeHMMM NPOrPamoto Kypcy. a8 AeAKUX i3 HUX
NPOMOHYETbCA METOAMKA BBEAEHHA Ta BUKOPUCTAHHA NPW BUBYEHHI po3ainy «KombiHaTopuKar.

Buknag ocHoBHOro marepiany. B moHorpadii [1] 6ys0 3anponoHoBaHO yHidikoBaHy cxemMy KOMBIHAaTOPHUX CTPYKTYpP Y
BUrNAAI Tabauui, Aka nicnsa feakoro cnpoleHHa 6yna 3acTocoBaHa aBTOPOM CTaTTi 419 BUKNAZaHHA Temu «KombiHaTopuKa» B
Kypci Teopii MmoBipHOCTEN ANA CTyAeHTIB neaaroriyHoro yHisepcutety (https://elibrary.ru/item.asp?id=21117479). 3ragaHy
TabIMLI0 MOMKHA NOAATM TaKMM YMHOM.

Cnonyku
be3 noemopeHsb 3 noemopeHHAMU
Ak k
BropsadkosaHi Af =L, P, =n! h e n!
(n—k)y " P.(n,N,,...,N) = ———
ntnt.on !
. K n! ~k k
Hesnopadkosari | C, T C,=Cr..

Ynepwe cxoxa Tabauua onucaHa y nocibHuky [8, cTop. 17] npu aHanisi MMOBIpHICHOI MoAaeni ekcnepumeHTy 3i
CKIHYEHHOO KiNbKICTIO pe3ynbTaTiB BUNPOBYBaHHA (N BUIMMaHb i3 YPHM, WO MICTUTb k KyaboK). AK i B [1], meToto nobynosu
Tabanui byna cuctemaTtusauis BCix eiemeHTapHUX KOMBiHaTOpHMX CTPYKTYp (cnonyk). MpoTe 8 [1, ctop 30] 6yno 3ayBakeHO, WO
He gna Byab-aKol 3af4adi icCHYOUYI KOMBIHAaTOPHI CxeMM MOXKYTb 3abe3neynTu yHipikoBaHe po3B’A3aHHA. Tam e Big3Hauyanocs,
WO CTBOPEHHA «BCEOCAHOI KOMOIHAaTOPHOI cxemu» OyN0 AaBHLOIW 3aAymKow JlelbHiua, AKy, AK BUABWMAOCA, 34IACHUTU
HEeMOX/IMBO. TOMy HEMOMNBO ANA BCiX KOMBIHAaTOPHMX 3a4a4 CTBOPUTU y3arasibHeHi airopuTMm1 y BUrNALI CXeM OpPIEHTOBHOI
OCHOBM filt. Xo4a, MeTy 3BeCTU po3B’A3aHHs KOMbIHAaTOPHOI 3a/a4i 4O BUKOPUCTAHHA HaBeAeHoi cxemun abo ii Bapiauiit 6yno
LOCATHYTO PAAOM LOCNIAHUKIB WAAXOM HAabopy TaKMx 3a4ad, PO3B'A3aHHA AKWUX BKAALAETbCA Y 3ragaHy yHidiKoBaHy cxemy.
3ayBaXKMMO, LLO Habip 3rafaHuX 33434 AOCUTb LWMPOKMUIA i LLIIKOM 330BONIbHAE BUMOram WKibHOI MPOrpamm 3 maTeMaTuKu.
AHanoriyHi Tabnuui abo ixHi rpadosi peanisauii HeoAHOPa30BO 3ycTpidanucs y pisHUx astopis [4, Tabn. 1, ctop 278] i3
Pi3HOMaHITHMMM Ha3Bamu. 3aNpPONoHOBaHiI B poboTi [2] rpad-cxema (Cxema NONHON OPUEHTUPOBOYHOWM OCHOBbLI AEUCTBUA) Ta Y
poboTi [5, ctop 129] «aeATenbHOCTHO-CMbICNIOBAA CXeMa aHain3a 3afady No KombuHaTopuKke» € rpadoBumMM peanisauiamm
3ragaHoi yHidikoBaHoi cxemu.

TaKMM YMHOM, YMUCNEHHI AOCAIOKEHHA [O0BENM OOLiINbHICTb BMKOPUCTaHHA YHidiKoBaHOI cxemw Ta ii Bapiauin y
WKINBHOMY KypCi MaTeMaTWKW, MpUYOMY Lie BMKOPWUCTAHHA He noTpebye 6HaraTo yacy i 3ycunb Ana NiAroTOBKM: cxema
3aMNOBHIOETbCA Y MNpoueci BBeAEHHA KOMOIHATOPHUX CTPYKTYp, i B MOAANbLIOMY AOCUTb MPOCTO 3aCTOCOBYETbCA ANA
po3B’A3yBaHHA 3a4ay. 3rafaHi aBTOpM PasoMm i3 BBeAEHHAM rpadp-cxem NPOnoHyBaAn CBOi MeToau i Npuinommn bopmyBaHHA
NOHATbL KBNOPAAKOBAHA» Ta KHEBMNOPALKOBAHa» MHOXWHA.

[na po3s’a3yBaHHA KOMBIHATOPHOI 3agayi Ha 06YMCNEeHHA KiNbKOCTI BapiaHTiB BMH6opy abo BMKOHAHHA MeBHOI Aii 3a
[0NOMOroto HaBeAeHoi Tabanui HeobxiaAHO 3’AcyBaTH Taki NUTaHHA (He 060B’A3KOBO Y BKa3aHOMY MOPAAKY).

— BnopsAaKoBaHa UM HEBMOPAAKOBAHA MHOXWHA € MOAENI0 3a4a4i?

— Yu ponycKaroTbcA NOBTOPEHHA €/1eMEHTIB?

— 3 AKOI MHOXMHM NPOBOAMUTLCA BMBIpKA (3HaXoAKeHHA n)?

—  CKinbKu enemeHTiB BUBMpPAETbCA (3HaXOAMKeHHsA k)?

Micna Toro, AK BiANOBIAj Ha BCi NOCTaBNEHI NUTAHHA 3HaAeHO, HeobxiaHy dopmMyy BifLyKaeMo B Tabauui.

3adaua 1. [3, 3apa4a 20, aBTOpCbKMIA Nepeknag]. CKinbku Tpeba BMAATU CNOBHUKIB, W06 MOXKHa byno 6eanocepeaHbo
nepeKknagaTH i3 ogHiel 3 N'ATM MOB — YKPAIHCbKOI, aHMNIACbKOT, ppaHLLy3bKOT, HIMELbKOT, KUTAWCbKOT Ha Byab-AKY iHLWY?

Po36’a3aHHA. Byab-AKWI CNOBHUK, HAaNPUKAAZ, HiMeLbKo-aHTNicbKkuid (H-A), yTBopeHO BU6OPOM ABOX eIeMEHTIB (MOB)
Hi Ai3 mHOXUHM {Y, A, ®, H, K}, 3Biakn k=2, a n=5. OueBnAHO, WO cNoBHUKKM H-A i A-H — pi3Hi, 0T)Ke Maemo BnopsaaKoBaHy
MHOXMWHY, WO He A0NyCKae NOBTOPEHb, OCKIZIbKM Y CNOBHUKY A-A un Y-Y He mae noTpebu. 3a Tabanuero 3HaxoAnMMO NOTPIGHY
bopmyny A2 =20-

HeBenvKa 3miHa yMOBM 3afadyi, a came: Ki/IbKiCTb CNOBHMKIB Ma€ ByTM MiHIMaNbHOW, a nepeKknag He 060B’A3KOBO
6e3nocepegHim, pobuTb HeAOLIIbHUM BUKOPUCTAHHA Tabauu,i, xo4a 0cobAMBUX TPYAHOLLIB CTYAEeHTaM y BinblIoCTi BUNagKiB He
CTBOPHOE. [pOTe i BUKOPUCTAHHA TabauLi Tam, Ae BOHO MOX/ANBE, MOXe ByTW 3A4iACHEHMM NO-Pi3HOMY, OCKiNIbKM NO-pi3HOMY
MOXKHa NobyayBaTU MHOXWHY-MOAeNb 3a4a4i. PO3rnsaHemo Takuii npuknag,

3adaya 2. 3, 3apa4a 30, aBTOpPCbKUI nepeknaa). Y fdeskin KpaiHi He 6yn0 ABOX MeLlKaHLiB 3 04HAaKOBMM Habopom
3y6iB. AKOIO HalbiNbLIOK MOXKe BYTH KiNbKICTb MeLLKaHLIB L€l KpaiHu (Halbinble moxke 6yt 32 3y6u)?

Po3e’asaHHA. Mepwwnii cnoci6. MoxHa nobyaysaTv BNOPALKOBaHY CTPYKTYPY — NOCAIAOBHICTb AOBXMHM 32 BUTAAAY
111001...101, pe HasBHicTb 3yba BigNOBIZAE OAMHMUI, BIACYTHICTb — Hyno. O4YeBMAHO, WO MNOBTOPEHHA MAlOTb Micue
(BubMpaemo k=32 enemeHtn i3 n=2 enemeHtie 0 i 1), i B Tabamui 3HaxogMMO HeobxigHy dopmyny Ak =nk, oTpumytoum
Bianosigb K;Z — 232,

[Opyruii cnocib. Bukopuctaemo HesnopsakoBaHy 6e3 NoBTOpeHb MHOXUHY Buraaay {1, 3,..., 32}, Ae HaABHIcTb yMcna
BignoBigae HaaBHOCTI 3yba — NOPALOK PO3TallyBaHHA HOMEpPIB HEe MaE 3HaYyeHHA. Ana nobyaoBM MHOMKMHM Takoro Burnagy 33
pasu Bubupaemo i3 n =32 enementie k=0, 1, 2,..., 32 enemeHTH, NiapPaxoByOUn KinbKictb 0-3ybux, 1-3ybux,..., 32-3ybux. Tomy
KiNIbKiCTb MeLUKaHLiB 33 MPaBUIOM CyMW OOPIBHIOE KiNbKOCTi BCiX NIAMHOMXKMH 32-e1eMeHTHOI MHOXWHK {1, 2,..., 32}. Maemo:
Co,+Ch+..+ C:ZZ(: 232). OCTaHHA TOTOXHICTb, LWONPaBAa, Tenep BUMarae JOBeAEHHH.
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TakMm YMHOM, KOMBIHAaTOPHa 334,343 MOAENIOETLCA MEBHOKO MHOXMHOI, KA MOXKe B6yTH (i, AK NPaBMAO, €) CTPYKTYPOIO
(cnonykoto), Wwo BxoguTb Ao yHidikoBaHOi cxemu. Mpu po3B’A3yBaHHI 3a4aui HAMCKNAAHILWKMM € 3’ACYBAaHHA CaMe LbOro MUTaHHSA
— AKa CTPYKTypa MOAeNoe AaHy 3asavy? BianoBigb Ha noctaBaeHe MUTAHHA YacTo 3HAWTU AOCUTb CKNaAHO: abo MHOMMHA-
MoZenb Mmoxe 6yt nobysoBaHa HEOAHO3HAYHO (AK y 3a4a4i 2) abo UA MHOXMHA He BifNoBiAaE XOAHIN i3 HaBeAEeHUX Y cxemi
cnonyk. Ta i cknagHicTb KOMBIHAaTOPHOT 3a4a4i NONATAE HE CTiNbKM Yy NPOLECi 3’AcCyBaHHA — BNOPAAKOBAHA Y/ HEBMOPAAKOBAHA
MHOXWHa MOAENIOE 334ayy, | AOMYCKAE YM He [AOMNYCKAE LA CTPYKTypa MOBTOPEHHA, a BAacHe y nobyaosi camoi mogeni,-
MHOXWHW. HacTymHWIN NpUKAaA NOKA3ye, WO ONUCAHHA MHOMMHM, fiKa MOZENOE 3ajauvy, 3'ACyBaHHA BNOPAAKOBAHOCTI ii Ta
HasfBHOCTi NOBTOPEHb €/1EMEHTIB LI HE FrapaHTyOTb YCMILLHOTO PO3B’A3aHHA 3a4avi.

3adaua 3. [3,3apa4a 285, aBTOPCbKUI nepeknad). TpaHCNopTHa mepexka micTa 36yAoBaHa TakK, L0 KOMKEH MapLlupyT
MICTUTb PiBHO N 3yNWHOK, Npuyomy Byab-AKi ABa MapLLPYTU MAtOTb EANHY CNiINbHY 3YMUHKY i 3 ByAb-AKOT 3yNUHKKN Ha Byab-AKYy
iHWY MOXKHa gictaTnca 6e3 nepecagku. CKilbKM MapLIpYTIB € Y Lih MepeKi?

[Ons BignoBigi Ha NUTaHHA 3afadyi HeObXiAHO NiApaxyBaTW, CKINbKU N-eIeMEHTHUX MIOMHOMUH MA€E MHOXWHa (BCixX
3YNUHOK, iXHA KinbKicTb k HeBigoma) {ai, az, 0s,..., Gk} TAKMX, WO KOXHI [Ba €N1eMEHTU MHOMKWMHM BXOAATb A0 OAHIel 3
NiAMHOXWH, i 6yab-aKki ABI NIGMHOXWHM MalOTb OAMH i TiIbKM OAMH CNiAbHUIA enemeHT. OyeBMAHO, WO MAETbCA NpPo
HEBMOPALKOBAHI MHOXWHM, WO He MICTATb NOBTOpPeHb. [poTe KiNbKiCTb TaKMX MIAMHOMWH NigpaxyBaTM AOCUTb CKAAAHO, i
Tabanua 6esnocepeHbO TYT HE AOMNOMArae.

BuBYEHHA KOMOIHAaTOPWMKM Yy BWUWI MOMKHA PO3NoYaTM came 3 YHipiKOBaHOI CXxemM, 3amnOBHEHOI «LUKIbHUMMUY
cnonykamu. YBiBWM Jani Ti CNOMYKK, 3 AKUMU CTYAEHTU He O3HaMOMAEH] y WKiIbHOMY Kypci (NepecTaHOBKM i KoMbiHaLii 3
NOBTOPEHHAMM), KOPUCHO O3HANOMMUTU CTYAEHTIB 3i cnocobom posefeHHA GopmMyn AnA 06UMCNEHHA KiNIbKOCTI TaKMX CNOAYK,
O nonsarae B iHTepnpeTauii AaHOi CNONYKW Yy BUMAAAI NOCNILOBHOCTI HYAIB i OAMHMLUbL. 3anoBHIOYM Tabauulo, MOXKHA
nepeBipuTM 3a/IMLLKOBI 3HAaHHA KOMBIHATOPMKK, YMIHHA BUKOPUCTOBYBATU GOpMyAK, i B pasi HeobxigHOCTi ckopurysaTu ix. Ak
NpaBW/IO, LWKiNbHI 3HAHHA KOMOIHAaTOPUKM LUBUAKO BiQHOBOKOTLCA Yy Mam’sATi, i HEMOPO3YMiHb i3 BNIACTUBOCTAMW CMOYK
(BNOpAAKOBaHICTb, HAABHICTb NOBTOPEHB), HE BUHUKAE. YacTile 3'ABNAITLCA TPYAHOL y 3'ACyBaHHI NUTaHHA BNOPSAAKOBAHOCTI-
HEBMOPAAKOBAHOCTI Y KOHKPETHMX 3343a4aX YM MPAKTUYHUX CUTYyaLifax.

MepeBipKy 3aNUWKOBUX 3HAHb MICAA LWKINbHOTO BWMBYEHHS KOMOGIHAaTOPUMKM KOPUCHO MOEAHATM i3 MponeneBTUKON
NOHATb CMeuialbHUX ANUCUMMAIH WAAXOM PO3B'A3yBaHHA KOMMETEHTHICHO OPIEHTOBaHMX abo NMPUKNAAHWUX 33434 3aNEXKHO Bif
cneuianbHocTi cTyaeHTiB. MpM LbOMY HaBiTb y 334avyax MOXKHA O3HAWOMMUTU CTYAEHTIB i3 AEAKMMM MNOHATTAMM, LWO
BMBYATUMYTbCA Y CMeujafibHUX AUCUMMANIHAX, YBIBWW NPOCTi O3HauyeHHA y ¢GopmyntoBaHHA 3agadvi. HacTynHa 3apava €
nponesesTUKOI AeAKUX NOHATb Kypcy «Teopia iHpopmaLii i KogyBaHHA» ANA CTYAEHTIB KOMN'IOTEPHUX CMeLiabHOCTEN.

3adaya 4. KofoBMM C/IOBOM [AOBXKWHW M HasMBAaTMMEMO ABillKOBe m-po3pagHe ymcno. BiactaHHio d(a, b) Xemminra
MiX KOLOBMMM C/NOBaMM HA3MBAETbCA Ki/NbKICTb MO3WULiN, SKMMMK Pi3HATbCA Ui cnoBa. Hanpuknag, BigCTaHb MiK croBamu
a=01101i b=00111 popisHtoe 2. CKiNbKM MOXKHa NobyayBaTU KOA4OBUX CJiB, BiACTaHb Bif, AKMX 40 AAHOrO CN0OBA SOBXKUHU 6
nopisHtoe 37

[na po3s’A3aHHA 3a43a4i BUKOPUCTOBYETLCA HEBNOPAAKOBAHA CTPYKTYpa cr: i3 n = 6 micub BUBMpPaemo k = 3 gna 3amiHun

cumBony 0 abo 1 Ha NPOTUNEKHUI, OTXKE C/liB MOXKHa NobyayBaTH Ce3' B mexkax cdopmynboBaHOI 3a43a4i MOXKHa TaKOXK 3aiaTn

BNOPAAKOBAHI CTPYKTYPW, CTaBAAYM 3anuTaHHA «CKiNbKW iCHYE KOAOBWUX CAiB Ti€El UM iHWOI AOBXKMHM?» abo «CKiNbKK icCHYE
KOL0BMUX CNiB JOBXKWUHM 5, L0 HE MICTATb NopAL ABOX HyNiB?». [lnA BiANOBiAi HAa Apyre 3aNMTaHHA BXKe He JOCUTb CaMoi /inLe
Tabauui. LWe agi 3agavi, wo 6esnocepeaHbO NOB’A3aHI 3 KOMN' IOTEPHUMM CNELiaIbHOCTAMMU.

3adaya 5. Ckinbkoma cnocobamm mokHa 3anucatv 10 6 iHbopmauii Ha gUCKM, AKWO y HasaBHOCTi € 5 DVD auckis
06’emom 4,7 16, 3 DVD gucku o6’emom 1,4 M6 i 3 CD guckm obecarom 700 M67?

3adaua 6. ManiHapomom (Big rpew,. TAALWY — Ha3ag, 3HOB Ta SPOUOG — 6ir) Ha3MBAETLCA PALOK CMMBOAIB, LLLO YMTAETLCA
O[HAKOBO fAK 3/1iBa HaNpaBo, TaK i cnpaBa Haniso. Hanp., 1230321. CKinbKuK icHYE 0ANHAAUATULMPPOBUX YNCeN-NaNiHAPOMIB,
LLLO MICTATb nWwe HenapHi undpun? CKiNbKK icHYE BITOBUX pAAKIB-NANIHAPOMIB LOBXKUHN N?

MNiabip NpUKNAgHUX Ta KOMMETEHTHICHO OPIEHTOBAHWX 3afadyi AOCUTb KOMITKUM | HEMPOCTMM 3aBAAHHAM, ANA
po3B’A3aHHA AKOro HeobxigHa cniBnpauAa i3 BunyckoBuMM Kadenpamu. MpoTe po3B’A3yBaHHA Came TaKMX 3afay CTUMYIOE
CTYAEHTIB A0 BMBYEHHA KOMOIHATOPUKK. Mpn LbOMY MOXKHA 3anponoHyBaTK Nif Yac po3B’A3yBaHHA 33434y 3anOBHIOBATU i B
noAanblWwomy KOPUCTYBATUCA TaKoo Tabaumuero.

KinbKicTb po3milieHb n KynboK y k KomipKax

Kynobku, n\ Komipku, k | Po3spisHatombsca | He po3pizHAromoca Moxcnusi obmexceHHsA
_ min{n k}
1. Al 1. ZS(n,i)
Po3pisHalombca 2. A" (n<k = )
p Al (n<k) 2.1(n<k) 1.Hemae obmexcen;
3. kIS(n, k) 3.5(n, k) 2. He binbwe o0Hief
— — Ky/bKU 8 KOMIpUi;
1.¢, 1. > P(n,k) 3. Hemae noposHix
He po3pisHalomecs 2. cr(n<k) k= KOMIpOK
3 &k (n2k) 2.1(n<k)
(G 3. P(n, k) (n > k)

3anoBHOBaTH | KOPUCTYBATUCA TabMLElO AOLINBLHO Came y NPOoLLeci Po3B’A3yBaHHA 33434 Ha NPAKTUYHMX 3aHATTAX, A He
[aBaTh ii BXKe 3aNOBHEHY Ha feKujii. MoXHa [04aTV YMOBKM Y TPETbOMY NYHKTI «HeMae 0bMeXeHb Ha KisbKiCTb YaCTUHOK Y
KOMipLi», abo «y nepLin Komipyi — ny, y Apyrii — ny, ..., y k- i — N 4acTMHOK». MOKHa TaKOX po3WMpPUTKU Tabaumuto, Ao4aBWN
iHWi YMOBM, 3a1€XHO Big, KOPUCHOCTI Ti€l UM iHWOT KOMBIHAaTOPHOT 3a4,3a4i NPU NOAANBLLLIOMY BUBYEHHI ANCLMNAIH, TaK YU iHaKLWe
noB’A3aHMX i3 KOMBIHAaTOPMKOD. 3aMOBHIOETLCA BCA TabAMuUA Avwe AeAKMMU KOMN IOTEPHUMM CMeLiaibHOCTAMMU, OCKINbKK
HeobXigHi Ans Luboro 3HaHHA Npo Yucna CripaiHra apyroro poay S(n, k) Ta uucna benna oTpMMYOTb He BCi creuianbHocTi. Ynucna
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P(n, k), aKi 0OpPiBHIOKOTb KiNbKOCTI cnocobiB 3anMcy HaTypasbHOro Ynucaa y BUMAAAI CYMU HEHYNbOBUX HATypaNbHUX AOAAHKIB,
BM3HAYalOTbCA i3 PEKYPEHTHOro CniBBiAHOWEHHA, | TOMy BignoBigHi micua B Tabauui, AK NpaBMIo, He 3anoBHIOOTLCA. Yac Big,
Yyacy [0 3rafiaHux Yncen CTyfeHTam A0BOAMUTLCA 3BEPTATUCA H 3aHATTAX 3 NPOrpamyBaHHA. MocTiliHe BUKOPUCTAHHA 3aNUCcaHuX
TabAnub Npu po3s’a3yBaHHI 3a4a4 CNpuUsAe BUPOBAEHHIO HaBMYOK abcTparyBaTnca Big, KOHKPETHOTO 3MiCTy 3a4adi, Bbayatoun y
Hil OfHY i3 KOMBIHAaTOPHMX CTPYKTYp, i HaBMaKM — Yy KOXHi abcTpakuii nobauntn peanbHy cuTyauito. Taki HaBUYKK €
HeobXigHMMUK Npy NobyA0BI MaTEMATUYHUX MOZeNel peanbHUX ABMLL. MPaKTUKa NOKA3YE, WO binblie MOXKANBOCTEN ANA LbOro
Ma€ came Apyra Tabauusa. YHidikoBaHa cxema edeKkTMBHA Npu O03HAWOMAEHHI 3 NpegMeTom, Apyra Tabauus — npu HabyTTi
HaBMYOK 3aCTOCYBAaHHA KOMBIHAaTOPHMX CTPYKTYP.

AIK 3a3HaYanoca BULLE, Aa/1EKO HE KOXKHa 3a4,3a4a pPO3B'A3YETLCA 33 AOMNOMOro0 YHihiKoBaHOT CxeMu, i HaBiTb OCTaHHbLOI
Tabnauui. Tomy BUHMKAE NoTpeba B iHWKWX meToAax. TaKUMU € MeTo, TBIPHUX (NPOAYKTUBHUX) OYHKLIN, MeToA, pPeKypPeHTHUX
CNiBBiAHOLWEHb | MeTOA, TPAEKTOPIN. KOXKeH i3 MeToAiB, AK NPaBMIO, BXOAUTb A0 CTAHAAPTHOIO Kypcy AUCKPETHOT MaTeMATUKMY, i
KOXEH MEeToJ AOLiNIbHO MOoB’A3aTH i3 KYPCOM BULLOI MaTeMaTUKK, AKUA 34e6inbluoro nepeaye sragaHii gucumniini. Tak, i3
TBipHOIO PYHKLi€0 NOCNIAOBHOCTI Ta ii 3aCTOCYBAHHAM MOXKHA O3HAaOMWMTU CTYAEHTIB NpW BUBYEHHI paais. O3HaiomuTy i3
PEKYPEHTHUMM CNiBBIAHOLWEHHAMM AOUiINbHO B po3aini «AndepeHuianbHi piBHAHHA», NPOBIBIM Mapanenb MiXK NiHIMHUMMK
PEKYPEHTHUMM CMiBBIAHOWEHHAMM Ta NiHIMHUMKU AnMdepeHLiaIbHUMM PIBHAHHAMM 3i cTanMmMK KoediuieHTamn. Yacto gns
€KOHOMIYHMX CheLiaNbHOCTelN BUBYEHHA PEKYPEHTHWX CMiBBiAHOLWEHb MOEAHYIOTH i3 BUBYEHHAM AndepeHLuiaNbHUX PiBHAHb.
3ynuHMMOCA AeTasbHille Ha MeTOAi TPAEKTOPI.

BuBYeHHIO MeToAa TPaeKToOpi nepeAye O3HAMOMIEHHA 3 FeOMETPUYHOK iHTepnpeTauielo BiHOMHUX KoedilieHTiB
(Puc. 1). Npu ubomy 03HaMOMEHHI Yy ByAb-AKOMY MOCIOHMKY YW MigPYYHWMKY MO3a YBArow 3a/MLWAETLCA MUTAHHSA, fIKa came
NiAMHOXKWHa (KombiHauin) BignoBigaTMme Tiil UM iHWIN TpaeKTopii. 3’AcyBaHHA NOCTaBAEHOrO NUTaAHHA CNpPUAE GOPMYBaHHIO Y
CTYAEHTIB HaBMYOK MATEMATUUYHOIO MOAENIOBAHHA. TaK, ANA NigpaxyHKY KiNbKOCTI HAaMKOPOTWMX SAamMaHuX, Wo 3'€AHYIOTb
Touku (0,0) i (k, n—k), 3ayBaxkytoTb, WO ANA Nobynosu nNamaHoi HeobxigHO BMBpPaTH i3 N BiApi3KiB k ropusoHTanbHUX (n—k
BEPTUKA/IbHUX), @ LLe MOXHa 34iACHUTU ck (C:-k) cnocobamu. OTKe, YNCO NaMaHKX AOPIBHIOE YMCNy KOMBIHaLN Ck(=Ccr"y.

AKLLO KOXHi namaHii NocTaBUTM y BiANOBIAHICTb MOCNIAOBHICTb i3 N HyAiB | ogMHMUbL (BNpaBo — 0, Bropy — 1), a TaKoX Hexal
OAMHUUA Ha S- My MicCLi O3Ha4YaTUMe, WO eNleMEHT ds MHOXMUHU {a1, a2, a3,..., an} YBINWOB A0 i k-enemeHTHOI KoMbBiHaUil, To
NamaHin 01101...10...000100, 306paxkeHiit Ha puc. 1 Bignosigatnme KombiHauis {a, as, as,..., Gn-3}. 3aMiHUMO WKany Ha oci Ox,
AK MOKa3aHO Ha pUC. 2, i HAABHICTb BEPTUKANbHUX JIAHOK Hag, e/1IeMEHTOM Hexal 03HAYa€ BXOAKEHHA eleMeHTa Y KombiHaLio
(3 NOBTOPEHHAMM) CTiNbKM pasiB, AKY LOBKMHY MAE NaHKA J1AaMaHOT HaZ UMM efiemeHToM. JlamaHili Ha puc. 2 Bignosigatume
KombiHauia {ay, a, as,..., Ak-1}. CTyAeHTaM NPOMOHYETbCA AOBECTU B3aEMHO OAHO3HaYHY BiANOBIAHICTE MiXK TpaeKTOpiAMM Ta
KOMbiHauiamM 3 nosTopeHHAMMU. OCKiNbKM Oo4eBUAHA B3aEMHO-OLHO3HAYHA BifNOBIAHICTL TPAEKTOPINM Ha pucyHKax 1i 2, To

MAEMO TaKUM HaCNifoK: Cll=ck, abo y 6inbLw 3BUYHOMY 3anuci Cr=ck, .,

H 2 i
Puc. 2. Puc. 3.

TpaekTopin, Wo intocTpye 6iHOMHI KoediLieHTH, Mae ByTM HAWKOPOTLWO. AKLWO BiAMOBUTUCH Big BUMOTH, WO6 namaHa
ilwNa HAMKOPOTLLIMM LUAAXOM, 3@ «A03BOAUTUY» TAKOXK iTM AOHU3Y (ane BniBo Mo Ox 3aBOPOHAETHCA), HE BUXOAAUM 32 MEXI
NPAMOKYTHUKA (po3mipy nx(g-1)), TO MaTUMEMO reoMeTpUYHY iNtoCTpaLito ana BUBIPOK 3 MOBTOpPEHHAMMW. LifCHO,KOXKHIM
NlamaHii, Wo Mae BUMAL CTOBMNYMKOBOI Aiarpamu (puc. 3), NOCTaBMMO Y BiAMNOBIAHICTb N-3HAaYHE YMCNO B CUCTEMI YNCIEHHA 3
OCHOBOM @ TaK, WO BMCOTA S-TO CTOBMYMKA OOPIBHIOE LUMPPI, AKA CTOITb HA S-My Micui B 3anucy uucna. JlamaHi Ha pwuc.3
Bianosigae uncno (120...(g-1)0...01),. KinbKicTb TakMX Yncen (KOXKHE YNCI0 € BNOPAAKOBAHOK MHOMMHO, YTBOPEHOO BUGOpOM
n unop i3 g, 3 NOBTOPEHHAMM), @ OTXKE | NTaMaHuX, WO 3’ eaHYI0Tb To4Ky (0, 0) i3 TouKkoto (n, g — 1), AopiBHIOE K‘” =q". OctaHHs

reoMeTpuyHa iHTepnpeTauis Haga€e MOMKAMBICTb PO3B’A3aTV 334ayy 2, NOCTaBMBLUM Y BiAMNOBIAHICTb KOXHOMY MeLIKaHLO
KpaiHu namany, wo 3’eaHye Todkm (0, 0) i (32, 1). Ha pucyHKy 306paykeHo famaHi, wo Bignosigatotb Habopam 3y6is 0, 32 i 16
(4epes oauH).
| Lt o
0. 1l 2= s 3132 0 1 2 3132 O] 1 2 31 32
TyT g =2, n = 32, OT)Ke KiNbKICTb TPAEKTOPIN i KiNbKICTb MELLKaHLiB KpaiHW CKNasae K;'Z =23%2,

AIK NoKa3ye AOCBiA, aHaNi3 reoMeTPUYHOT iHTepnpeTaLii KombiHaLil Ta BUBIPOK CNpPUAE 'PYHTOBHOMY 3aCBOEHHIO LIbOrO
NOHATTA Ta POPMYBaHHIO HaBMYOK MATEMATUYHOTO MogentoBaHHA. CTyAeHT, WO Oonepye 3 MoAeNAMMU, MO3HAYEHHAMU 4um
CUMBONAMM peanbHUX 06’€EKTIB, PO3BMBAE abCTPAKTHE MUCNEHHSA, HEObXiaHEe ANA MaTeMaTUYHOTo MoAeNtoBaHHA. MpoTe e He
€AMHA MeTa BUBYEHHA KOMBIHAaTOPUKM.

Ha TenepiwHili Yyac negaroru i NCMXONOMU He AINWAN A0 €EANHOI AYMKM WOAO0 KaTeropii «MaTemMaTUyHe MUCIEHHAY.
IcHye 6araTo AocnigKeHb Woao Moro GOopmMyBaHHA Yy LWKOAAPIB, MalbyTHiX cneujanictis Towo. KoXeH aBTOp AA€ CBOE
03HAYeHHA MAaTEMATUYHOIO MUC/IEHHA i NPOMOHYE BiANOBIAHY MeTOAMKY popmyBaHHA. [poTe iHLWi aBTOpPKU 3anepeyyoTb HaBiTb
iCHyBaHHA TaKOro NOHATTA, AK MaTeMATUYHE MUCNEHHA. Tak, J1. M. ®pigmaH, 3. |. CnenKaHb i iHWI HayKOBL,i BBAXKAOTb WUTYYHUM
TEPMIH «MaTemaTUyHe MUCAeHHA». LlikaBo Big3HauMTH, WO BiZOMUIA MaTemaTuK i di3uK-TeopeTuk FepmaH Beinb 03Haums
MaTeMaATUYHUIA CNOCI6 MUCNEHHSA (@ HE CYTO MaTeMaTUYHE MUC/IEHHA) TaK [4, cTop. 6, UMTYETLCA MOBOKO OPUriHaNy BUAAHHA]:
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«Moa maTemaTUyecknm cnocobom MbIlWEHNA A NOHUMAL... 0CObyIo dopMy paccyKaeHUI, NOCPeACTBOM KOTOPbIX MaTeMaTUKA
NPOHWMKAET B HAYKM O BHELWHEM MUpe..U... Ty GOPMYy pacCyKAeHWUI, K KoTopoi npuberaer B cBOel cObBCTBEHHOW 06nacTu
MaTeMaTuK, byayum npensoctaBneHHbIM camomy cebe...», TOBTO BU3HABAB iCHYBAHHA MaTeMATUYHOrO cnocoby MUCIEHHS, | Tam
e cTBepAKyBaB [4, cTop. 6], WO «MbllU/EHUNE...HE CBOAMTCA K HABOPYy MEXaHMYECKU NMPUMEHAEMbIX NPABUA U HE MOKET BbiTb
pasAeneHo ... Ha TakMe OTCEKM, KaK MbllLeHMe uctopuyeckoe, unocopckoe, matemaTmyeckoe u gpyroe. Mbl, MaTeMaTUKK, He
KY-KNYC-KNaH C HEKMM TalHbIM PUTYaNOM MbIWAeHUA...». TOOTO CTBEPANKYE HEMONKAMBICTb MOro BWUAIAUTU, BUPI3HWUTK i3
MUCNEHHSA B3arani. Came Taky AymMKy coopmynboBaHo i 3. |. CnenkaHb [8, cTop. 18].

BianoBicTM O4HO3HAYHO Ha MUTAHHA AK CNiBBIAHOCATLCA KOMbGIHAaTOpHE Ta MaTeMaTU4YHEe MUC/IeHHA, abo YM MOXKHA
reoOMeTpPUYHi  MipKyBaHHA, WO 3acCTOCOBYIOTbCA [0 PO3B'A3yBaHHA KOMOGIHAaTOPHMX 3afay  BBaXaTM MNPOSABOM CYTO
KOMBIHAaTOPHOro MUCNEHHSA (TOBTO BMAINMTU Y Ha3BaHUX MiPKYBAHHAX «4YUCTY KOMBIHAaTOPHICTb») AOCUTb CKAaaHO. Ha aymKy
aBTOpPA, YCBIAOMIEHHA Cy6’eKTOM BapiaTMBHOCTI CMTyalLii, HaBiTb 6e3 yMiHHA (40 NeBHOro Yacy) HaBecTU NpPaBUIbHI 06YNCNEHHSA
MOJKHa BBa)KaTW NPOABOM KOMOIHAaTOPHOIO MUCNEHHA. | KOMBiHAaTOpHe, i MaTeMaTUYHe MUC/IEHHA He 3BOAATLCA Aule A0
YMiHHA PO3B’A3yBaTM CYTO MaTemaTWyHi abo cyTo KombiHaTOpHi 3agadi (0cobaMBO «TUMNOBI») i 4O 3aCBOEHHA BifNOBIAHMX
3HaHb.

YCBiAOMNEHHA «KOMBIHAaTOPHOCTI» CUTyauii Ta nepexia, Big peanbHoro ob’ekTa 40 MOro mogeni € NPosBOM TOrO, WO
6arato AOCNiAHWMKIB HA3MBaAOTb KOMBIHAaTOPHUM MUCNEHHAM». [NA TaKoro YycBiZLOMAEHHA | nepexody 3HAHHA CyTo
MaTeMaTUyHi, i 30Kpema, 3HaHHA KOMBIHAaTOPMKM iHKOAM He € HeobxigHow ymoBol. [poTe mMaTemaTuKa, i 30Kpema,
KOMbGiHaTOpMKa € OAHUM i3 HaWbiNbWw ePeKTUBHUX IHCTPYMEHTIB A1A GOpMyBaHHA MUCIEHHA B3arani. Y ncuxonorii Hanbinble
eMNipUYHUX A0CNIAKEHD MUCNEHHA MPOBOAMIOCA CamMe Ha MaTepianax gucumnnid  ¢isuko-maTemaTMYHOro LMKAy. FfoBopaYm
npo ¢bopmyBaHHA KOMBIHAaTOPHOTO MUC/NEHHA, PO3yMITUMEMO GOPMYBAHHA 3[4aTHOCTI CTyAeHTa B6AYaTU «KOMBIHATOPHICTb»
(BapiaTMBHICTb) Y peanbHiit cuTyauii i BMiHHA 3M0O4eNoBaTU OCTaHHIO 33 AONOMOIOH BigNOBIAHMX KOMBIHAaTOPHMX CTPYKTYP, a
TAaKOX HaBnakm — B6GAYaTM B KOHKPETHIW KOMOIHATOPHI CTPYKTypi AeAKky peanbHy cuTyauilo. Came 3 Uielo MeTow i
3anNpONOHOBAHO BUKOPUCTAHHA Apyroi Tabauui.

BUCHOBKW. BuBYEHHA KOMBIHAaTOPWMKKM y 3aKnagax BULLOI OCBITU MaE b6yTM HALiIEHUM Ha PO3BUTOK KOMBIHAaTOpHOro
MMUCNEHHA Yy ManbyTHix daxisuis, Ha ¢dopmMyBaHHA KOMMETeHUjin, nepeabayeHUX BMMOramu BiANOBIAHUX OCBITHLO-
KBanidpikaLiMHNX XapaKTepUCTUK. BUKNagaHHA LbOro po3Ainy MaTeMaTUKM Y BULLI MA€E CKOPUTYBaTM 3HAHHA i YMiHHA, OTPMMaHi
B LIKINbHOMY Kypci, i HauinMTM manbyTHbOro cneujanicta Ha OMaHyBaHHA CMeLiaibHUMU AUCLMNAIHAMW Ta 3aCTOCYBaHHA Y
NPAKTUYHIN AiANbHOCTI OTPUMAHUX HABUYOK BUKOPUCTAHHA KOMBIHAaTOPHUX CTPYKTYP.
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ABOUT TEACHING COMBINATORICS IN THE INSTITUTES OF HIGHER EDUCATION
Mykola Rashevs’kyi
Kryvyi Rih National University, Ukraine
Abstract. Many studies are devoted to the question of teaching of combinatorics and the formation of combinatorial
thinking. The questions of the methodic of introducing the basic concepts of combinatorics in the school course of mathematics
were studied. The investigations were concerned to the formation of combinatorial concepts of junior pupils and adolescents.
Combinatorics is the basis for the study of the probability theory, discrete mathematics and other mathematical courses.
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Combinatorial thinking is necessary for the engineer, programmer, mathematics teacher and many other specialists of different
directions. The task for the institution of higher education faces is a continuing the formation of combinatorial thinking, having
conduction a diagnosis of its formation at the beginning of the study of the mentioned section.

The article discusses some methodical techniques used in the study of the section "Combinatorics" in educational
institutions of different directions. Combinatorial sections of mathematics form the basis of both the stochastic line of the school
course of mathematics and some mathematical courses of higher education. When teaching combinatorics it is convenient to
use a unified scheme of combinatorial structures. Issues of the history of origin and methodics of using the unified scheme in the
school course and in higher education institutions are discussed. At the beginning of the study of combinatorics it is useful to
familiarize students with the mentioned above scheme, and to form the ability to use it to solve the simplest tasks. It is also
advisable to develop a set of competence-oriented or applied tasks, taking into account the future specialty of students. Further
study of combinatorics relate to special methods: the method of generating functions, the method of recurrence relations and
the method of trajectories. These methods are studied in the course of discrete mathematics. The article discusses the
possibilities of geometric illustration of binomial coefficients for the formation of mathematical modeling skills. Diagnosis of the
level of combinatorial thinking and possible its correction may be a problem for another investigation.

Key words: teaching mathematics, combinatorics, unified combinatorial scheme, combinatorial thinking, discrete
mathematics, trajectories method in combinatorics.
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