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®OPMYBAHHSI MUCJIUTEJBbHUX OMEPAIIIN ¥ ITPOLIECI PO3B'SI3YBAHHSI
3AJAY I3 ITIPOTPAMYBAHHS

Y cmammi euceimneno ocnosui npuiiomu Gopmy8anHs 102i4HO20 MUCTEHHS, a MAKOC OCHOBHUX MUCTUTNETbHUX
onepayiil. ananizy, cunmesy, abCmpazyeanHs, y3a2aibHeHHs, KOHKpemu3ayii, kiacugixayii ma cucmemamu3ayii
¥y npoyeci HaguanHs npozpamysanist. Ha konkpemuux npuxiadax po3e'sa3yeanis 3a0ay i3 npoepamyeanisi
NOemanHo NOKA3aHo, sIKA 3 MUCTUMENTbHUX onepayiti hopmyemucs i akum yunom. Koukpemusosano nonsmmsi
"nociune MUCIEHHs CMAPWOKIACHUKIE" ma cghopmyIbo8aHo, Wo 03HAUAE PO3BUBATNU MUCTEHHSL.

IMocTranoBka mpoGiaeMu. YMiHHS 3aCTOCOBYBATH JIOTIYHE MUCJICHHS € OJHIEI0 13 HEOOXITHHX SKOCTEH
CTapIIOKIACHUKIB, OCKUIbKK B 10-11 Kjacax IIKOJspi BHBYAIOTh OCHOBH QJITOPUTMi3alii Ta MpOrpaMyBaHHS.
JIy1s BUBUEHHS 1IOTO PO3JLTY YYHSIM HEOOXiTHO SIKOMOra OJFDKYe MiIHTH O MOHSATTS JIOTIYHOCTI MipKYyBaHb,
CTPYKTYPOBAHOCTI, HABYUTHCS PO3POOIIATH Ta OYAyBaTH alrOPUTMH, HABUYMTHUCS CTPYKTYPHOTO POrpaMyBaHHS,
IO TPYHTYETHCS HA TPHOX 0a30BUX CTPYKTYpax ajTOPUTMIB: CIIiyBaHHsI, pO3rajy:KeHHs, moBTopeHHs. Came 1e
1 3yMOBIIIO€ HEOOX1AHICTh ()OPMYBaHHS JIOTIYHOT'O MHUCIIEHHS y CTapIIOKIACHUKIB.

VY "HapuanpHux nporpamax uist 10-11 kiaciB 3arajgbHOOCBITHIX HaBYaJIBHUX 3aKIadiB" c(hOpPMYIHOBAHO M
HaBYaHHS iHPOPMATUKH Yy TakoMy BUrIsiai [1]:

- PO3BUTOK JIOTIYHOTO, CHCTEMHOTO MUCJIEHHS Ta OCHOBHUX BH[IIB pPO3YMOBOI [isUIBHOCTI: YMiHHS
BHKOPUCTOBYBATHU 1HAYKIIIO, NECAYKIIIO, aHAI3, CHHTE3, POOUTH BUCHOBKH, y3arajibHCHHS,

- ¢dopMmyBaHHS TeopeTMYHOI 0a3yM 3HAHb Y4YHIB WIONO MPOLECIB IIEPETBOPEHHS, IepeJaBaHHS Ta
BUKOPHCTAaHHS [AHUX, PO3KPUTTS 3HaueHHs iHQopMmauidHMX mpoleciB y (GopMyBaHHI Cy4acHOI CHCTEMHO-
iH(pOpMaIifHOI KAPTHHH CBITY;

- PO3BUTOK yMiHHS pO3B'SI3yBaTH 3MICTOBHI 3aJ[a4i Pi3HOTO PiBHS CKJIAJJHOCTI, KOPUCTYIOUNCH BiJIOMHMHU
TEOPETHYHUMHU IOJIOKEHHSIMH, MATEMAaTUYHUM arliapaToM, JITEpaTyporo Ta KOMITIOTEPHOIO TEXHIKOI0;

- OayeHHs y4HSIMU MOXKJIMBOCTEH BUKOPUCTaHHS HaOyTHX 3HaHb Y iX MalOyTHIN npodecii;

- iHTerpauis iHpOpMATUKH 3 IHIIUMH IPEIMETAMH, 10 BUKJIAIAIOTHCS B HABYAILHHUX 3aKJIaax.

OTKe, OCHOBHOIO METOI0 HaB4aHHA po3airy "OcHOBM anropurMmizamii Ta mporpamyBaHHs" Kypcy
"lndpopmaruka” € (opMyBaHHS y WIKOJSPIB HABUYOK MOOYAOBH alTOPUTMIB, sIKi i CIpPHUSIOTH PO3BUTKY
JIOTIYHOTO0 MHCJIEHHs y4HiB. [Ipy moOynoBi aJirTOpUTMIB pillleHHs 3a/a4 y4Hi BUaThCS BHUKOHYBATH PO3YMOBI
oreparii, K CHHTe3, aHalli3, MOpIBHIHHS, TAaKOXX BYATHCSI ONMCYBAaTH IUIAHHM [ii, pOOUTH BUCHOBKH; Yy HHUX
BUPOOJISIOTHCSI HABUYKH BUKJIAJATH CBOI JyMKH B CTPOTiH JIOTI4HIH MOCIIiJOBHOCTI.

Ha nymky M. Xanpnaka, ofHi€ro i3 HallBaXITUBIIINX KOMIIOHEHTIB OCHOB 1H()OPMAIIHOT KYJIbTYpH BUUTEINS
€ "... BOJIOZIIHHA OCHOBaMH aJITOPUTMIi3allii, BMiHHS JOOUpATH ITOCIIIOBHICTh omnepamii i Aii B gisuibHOCTI ..."
[2]. Ax cBiguuth mOCBiA, 0a30BOIO IMIAT(GOPMOIO AJISl HAaBYAHHS 3MICTOBHOI JIiHIT OCHOB aJITOpUTMIi3alii €
MpoLIelypHI MOBH TIporpamyBaHHsI, 30kpema i Pascal. Ile 3ymoBieHO THM, 110 caMe Il MOBa MPOrpaMyBaHHS
Oyna crBopeHa H. Biprom mis omaHyBaHHS OCHOB aJIl'OpUTMi3alii Ta MPOrpaMyBaHHS 1 € ONTHMAaJbHOK Ta
3pY4YHOIO JIJIsl HABYAHHS JIaHOTO PO3JLTY.

MeTo10 cTaTTi € TIOKa3aTyu, K y MpOLECi HABYAHHs MPOrpaMyBaHHs PO3BHBAETHCS JIOTIYHE MHCICHHS Ta
OCHOBHI MUCITUTEIIBHI Omepalrii.

Buknax ocHoBHOro MaTepiajiy. B ocHOBY noriuHoro MuciieHsst Takuii BueHui, sik 0. IletpoB mokinas Taki
HEeOoOXiTHI YMOBH: KOpEKTHE OIllepyBaHHs TEpMiHAMHU, JOTI1YHICTh TUTAHHS 1 BIAMOBII, JOTIYHICTh MipKyBaHHS i
TIOI0JIAaHHS TIOMHJIKOBUX BHCHOBKIB [3: 12].

[Ipouec moriyHOrO0 MHCIEHHS HEMOXIMBHH 03 TakMX pO3YMOBHX OIEpamiif, $SK CHUHTE3, aHai3,
a0cTparyBaHHsl, TIOPiBHSIHHS, KOHKPETU3Allisl, y3arajJbHeHHs, Kiacudikallis Ta cuctemaTtuzais [1: 152].

Awnaniz — e ysIBHAH MO IIJIOTO HA YAaCTWUHHU, €JIEMEHTH, BUPI3HEHHS OKPEMHUX O3HAK 1 acHeKTiB MEBHOT'O
o0'exry [1: 152]. Bin BuMarae rimOWHM, TOYHOCTI Ta MOBHOTH. [le mepiuii Kpok BUBUEHHS AESKOro (TIpH YoMy
HE3aJIe)KHO SIKOr0) siBHIa [5: 46].

Cunme3 — 1e Taka MUCJIEHHEBA OIlepalis, 1o Iependadae IOIMIYK €JUHOrO LITOIO 4Yepe3 YTBOPEHHS
CYTTEBUX BiJHOUIEHH 1 3B'SA3KIB MK BIJIOKPEMJICHUMH €JIEMEHTaMH €MHOTO Ititoro [1: 152].

CuHTe3 SIK OJUH 13 MPOIIECIB MHUCIICHHSI MOXKE 3IICHIOBATUCh Ha Pi3HUX DPIBHAX Y HisTIBHOCTI 0COOMCTOCTI,
TIOYMHAIOYH BiJl IIPOCTOTO MAIIMHAIBHOT'O CITOIYYEHHSI OKPEMHX YacTHH IIJIOTO 1 O CTBOPEHHSI HAYKOBOI Teopii
Ha MICTaBi cHCTeMaTH3allil Ta y3arajJbHEHHsS OKPEMHUX peasliii Ta MarepialiB JOCHiKeHb. TakoX BiH MOXe
BiIOYBaTHCh HAa OCHOBI 1 CIIpUHAMAaHHS, 1 CIIOTaiB Ta ysIBJICHB [5: 47].

Byayun npoTmieXHUMHU 3a BIACHOIO CYTHICTIO, OIepallii CHHTE3y Ta aHalli3y TICHO 3'elHaHi MK cOOOIO Ta €
TOJIOBHUMH MUCITHHEBHMH orepatisiMi. be3 anaiisy He Moxxe OyTH CUHTE3Y, 1 HaBIaKH, a/pKe BOHH 3aBXIu OepyTh
y4acTh y BCIX MPOIIeCaX MUCIICHHS, a TAKOXK B €THOCTI 3a0€3Me4YyI0Th TIIMOOKE Ta MOBHE Mi3HAHHS JilcHOCTI [6: 283].
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Topisnsanus monsArae y BioOpakeHHI €JIEMEHTIB, O3HAK BiAMIHHOCTI Ta momiOHocTi [1: 152].

Abcmpazysannss — 1€ Taka MHCJICHHEBA OIEpallis, IO BUIUILE OKPEMi O3HAKH Ta CJIEMCHTH, a TaKOXK
BIJJOKpEMJIIOE X Bij IHIIMX Ta BiJ caMux 00'exTiB. Pe3ynbraToMm akryamizamii JaHoi omepaiii € yTBOpEHHS
JIESIKUX TIOHATh, MOJIeNeH, Teopiit [1: 152].

CyrHicTe aOcTparyBaHHSI K MHUCJCHHEBOI oOIepallii Iojsrac B HAaCTYIHOMY: CIIPHHMAarO4ll KOHKPETHHI
Mpe/IMET, a TaKOK BHOKPEMIIIOIOYM B HBOMY JIESIKY II€BHY YacTHUHY, PO3IJLIIAETHCS BUIIIEHA YacTHHA YH
BJIACTHBICTh CAMOCTIHHO, HE3aJIOXKHO BiJl IHIIMX OYIb-IKUX CKJIAJOBUX BHOpaHOro npeamera [5: 48].

V3azanvnenns nonsirae y BUpi3HEHHI I'PYIl SBUIL Ta MPEAMETIB 32 CYTTEBHMH O3HAKaMH, L0 € CHIIEHUMHU
JUTS TAaHWX TPYIL Y3arajabHEeHHs 3MiHCHIOETHCSA Ha OCHOBI abcTpakiii [1: 153].

Po3pi3HsIOTE /1Ba BUAM y3arajbHEHHS: TEOPETUYHE Ta eMIipuyHe. TeopeTHyHe y3araibHEeHHS 0a3yeThCsl Ha
aHaJTi3i 00'e€KTIB UM NMPEAMETiB, BUAIJICHH] ICTOTHUX Ta CIUILHUX O3HaK. EMIipu4He y3aranbHEeHHs B1IOYBa€ThCS
4yepes3 MOPiBHSHHS 0COOJMBOCTEH UM O3HAK Ta BUSBJICHHS cepell HUX momionux [1: 153].

Kounxpemusayis — npoliec BUKOHAHHSI TEPEXOAY BiJ 3aralbHOTO JO KOHKPETHOTO, YaCTKOBOTO i3 METOIO
PO3KpHTTSI iX BiNOBiAHOCTI cyTTeBOMY [1: 153].

Knacughikayis — nie mporiec MOIIYKY Ta 3HAXOMKCHHS CYTTEBHMX 1 CIIBHUX O3HAK, a TAKOX EJICMEHTIB 1
3B'SI3KIB VIS JCSKOI TPyIH 00'€KTIB, 1[0 CTBOPIOE OCHOBY JJISl PO3MOALTY 00'€KTiB Ha meBHi rpymu [1: 153].

Cucmemamusayis — e Taka MHUCIICHHEBA ONEpallis, sSIKa CKepOBaHa Ha BUJIICHHS 3arajlbHUX Ta CYTTEBHX
O3HaK, a TAaKOXK MOANbIIe 00'eJHAHHS 32 HUMH Ki1aciB abo rpym 00'exTis [1: 153].

OTKe, XapaKTEepHUMH PUCAMH JIOTIYHOTO MHCIEHHS JIIOAMHU € BOJIONIHHS HEIO JIOTIYHUMH NpHAOMaMH
(cuHTe3, aHaumi3, KiIacudikaiis, MOPiBHIHHS, CHCTEMaTH3allisl, TIOPIBHIHHS), TMHAMIYHA PO3YyMOBa aKTHBHICTb
0COOMCTOCTI, BMiHHS BUSIBJISITH TNPHYMHHO-HACIIAKOBI BiNIOBIAHOCTI Ta 3B'SI3KM Y TpOLEC] Ii3HABAJILHOI
JUSUTBHOCTI, @ TAaKOXK YMIHHSI BUOYIOBYBATH JIOTIKY IPUHHATTS PillleHb Ta OOIPYHTYBaHHS BUCHOBKIB.

[lin noziunum mucnennam cmapwoxiachukie OyIeMO pO3YMITH TaKe MHUCICHHSA, IO 1CTOTHO
XapaKTepU3yEThCsl 3/IATHICTIO IIKOJSIPA BOJIOMITH JIOTIYHUMHU NPUHAOMAaMHM, MUCIHTH TOYHO, TOCITIJIOBHO, TPH
LBOMY HE JOMYCKalOYH CYNEPEeYHOCTEH Yy CBOIX CY/DKEHHSAX Ta MIPKYBaHHSX, YMIHHSIM BHOYIOBYBATH JIOTIKY
NPUAHATTSA pillleHb, 3JAaTHICTIO 3HAXOAWTU JIOTIYHI IOMWJIKM, YMIiHHSM pPOOWTH TIpaBHJIBbHI BHCHOBKH, iX
OOTpYHTYBaHHS Ta JOBEICHHS.

Po3risiHeMo ocHOBHI (YHKIIIT JIOri4HOTO MHUCIIEHHS SIK PI3HOBUY MUCIIEHHS [7]:

- mi3HaBaJbHA — € Taka (QYHKLIS MHCIEHHS, B SKii BigOyBaeThcsl BiNOOpakeHHs CBITY Ta
CaMOBIi100pakeHHS;

- TpOeKTyBalbHa — (YHKISI MHUCIEHHS, 3a JIOIIOMOI'OI0 SIKOi 3MiHCHIOETBCS TMOOyIOBa IUIAHIB Ta
MIPOEKTIB, a TAKOXX MOJIENIeH TEOPETHKO-TI3HABAIBHOT, PAKTHYHOI HisTIbHOCTI;

- NpPOrHO3HA — NependaveHHs HACTIIKIB BIIACHUX Mil, IPOrHO3yBaHHS Mail0yTHBOTO;

- iHdopMarmiiiHa — 11e Taka (QYHKI[IS MUCICHHS, 32 JIOIOMOT'0I0 K0T BiZOYyBAa€ThCS 3aCBOEHHS BiIOMOCTEH
PO 3HAHHS Ta IX 3MiCTOBE IepepoOIIeHHS;

-  TEeXHONIOTiYHAa — TMoJsira€ y po3poOJieHHI HOpPM, NpaBWI, CTAaHAAPTIB, PELENTIB JKUTTEMISIBHOCTI
0COOHCTOCTI 1 CYCIIJIbCTBA Y PI3HUX MPOsIBaX i hopMax;

- pediiekcUBHA — MOJISTa€ Y CaMOITi3HAHHI pO3yMy Ta CaMOaHaTi3i;

- IHTeprperaTropchka — (YHKIIis, 110 Ja€ 3MOTY TJYMaulTH, OCMHCITIOBATH POILYKTH JIFOJCHKOL KYIBTYpH;

- TIOCTaHOBKa 1 pO3B'sI3aHHS Pi3HUX poOJIeM Ta 3am1ay [7].

VY cBoemy nmociimkenHi I'. JIaBpennHa HAroJIonye, Mo Ui HaIBHOCTI JIOTIYHOTO MHUCJICHHS B OCOOUCTOCTI
HEOOXiHI Taki KOMIOHEHTH [8: 89]:

- 30ibrocmi: hopMyirOBaTH W MepeOUpaTH aJbTEPHATUBHI TiITOTE3U; BiJOKPEMIIIOBATH JIOTIUHI Omepartii
BiJl THX O0’€KTIiB, HaJ| SIKKMU BOHU HPOBOJSTHCS, POOUTH TPEIMETOM aHaJi3y BIACHY IyMKY; KiIacu(piKyBaTH
BHCJIOBITIOBAHHS 3a TXHIM JIOT1YHUM THIIOM;

- VMIHHA: JaTH BU3HAYCHHs BXKE BIJIOMOrO TOHATTS; 3IiHMCHIOBATH (HOPMaJBHO-JIOTIUHI OIeparii;
MIepEBIPUTH MPABWIBHICTH MipKyBaHHSI, BUSBUTH I'Py0y JIOTIYHY IOMUIIKY;

- 3HaHHA: 3MICTy cronyuHHKiB "i", "a060", "He" 1 CIIOBOCIONYYEeHb "SKIIO... TO

"

i , "Toml ¥ TIABKK TOJI,
KOJIH..." SIK JIOTIYHHX 3B’SI3KiB; 3HAUY€Hb 1 HABUUOK MPABMIILHOTO B)KUBAHHS CJIOBOCHONIYYEHb "He MeHII" Ta "He
Oiemn", "oauH 1 TUTEKU ofMH"; mMpaBui Kinacudikari [8: 89].

Ha nymky taxkux ydenux, sk M. Ilocnienos ta I. ITocnenos, po3BuBaTH MUCIeHHS o3Havae [9: 62]:

- pO3BUBATHU BCi ()OPMHU MUCIICHHSI;

- pO3BHBaTH Ta BJOCKOHAJIOBATH PO3YMOBI OIEpallii: CHHTE3, aHalli3, y3araJlbHCHHs, IMOPIBHIHHS,
kiacuikariiro;

- PO3BUBATH YMiHHS BHIUIATH ICTOTHI BJIaCTHBOCTI IPEIMETIB, @ TAKOX BIIOKPEMITIOBATH TX BiJl HECYTTEBHX;

—  pO3BUBATH YMiHHS 3HAXOMUTH I'OJIOBHI BiTHOIIICHHS Ta 3B’SI3KU SIBUIIL 1 TIPSAMETIB HABKOJIUIITHBOI TIHCHOCTI;

- PO3BUBATH YMiHHS JIOBOAWTH ICTHHHICTh BIIACHHX CYIIKEHb, @ TAKOK CIIPOCTOBYBATH XHOHI yMOBHBO/IY;

- PpO3BUBATU YMiHHS POOWTH NMpPaBUIbHI BUCHOBKH i3 (DaKTiB Ta MEPEBIPATH iX;

- PO3BUBATU YMiHHS BHKJAJaTd CBOI TyMKH HNEBHO, IIOCIIIOBHO, HECYIIEPEWINBO i OOTPYHTOBAHO.
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Takok BapTO 3a3HAYMTH, IO HA AYMKY 0araTboX JOCITITHHKIB, OCHOBOIO PO3BUTKY JIOTTYHOTO MHUCIIEHHS €
BUKOHAHHS YYHSMH CUCTEMH 3aBaHb Pi3HHUX THIIIB, 5IKi OyAyTh CIPSIMOBaHI Ha OBOJIOJIIHHS CTapIIOKIACHUKAMH
JIOTIYHUMH TIpuiioMamMu  MucleHHs. OTKe, PO3BUTKY JIOTIYHOI'O MHUCIEHHS CTapIIOKIACHHUKIB CIIPUSE
3aCTOCYBAaHHS YUUTEIEM Ha ypoKax iH(QOpMaTHKH CHeliabHAX 3aBaHb, 0 Iepen0ayaoTh:

- 3a0e3meveHHs aKTyaji3allii 3HaHb Ta yMiHb y rany3i iHQOpMaTHKH;

- Oprasisaiiro po3yMiHHS, a He ()OPMAILHOTO 3ay4yBaHHS ITOHSATH;

- HeoOXiJHICTh MMOSCHIOBATH BIIACHY BiAIIOBIJb Ta PO3MipKOBYBATH;

- OBOJIOJIHHS NPUIOMaMH JIOTIYHOT'O MHUCIICHHS;

- HasBHICTH ANbTEPHATHBHUX CIIOCOOIB PillICHHS;

- MOXIIUBICTb YJIOCKOHAJIEHHS PO3B’SI3KY 3a/1a4i;

- TBOpYICTB Ta JAUCKYCII 3 OMHOJIITKAMHU T4 BUYUTEJIEM Y ITOLIYKY PillICHHS;

- (dopMmyBaHHS 3BHUKH IIEPEBIPSATH PO3B'SI30K MEPE]] TUM, SIK BBXKATH HOTO ITPABUIEHHM.

Bingomo, mo 3ai0HiCTh MUCITUTH JIOTTYHO (OPMYETHCS Y TIPOIIEC] JKUTTS, Ul TIOBHOLIHHOTO PO3BUTKY SIKOT
HeoOximHi crienianbHi ymoBu. Tak, Ha aymky H. Tloxropernpkoi, ycrninmHicTs OBOJIOAIHHS TPUHOMaMH JIOTYHOTO
MUCJICHHS BU3HAYAETHCS HE BIKOM Cy0’€KTa, a yMmoBaMu HaB4aHHs [10: 136].

PosrisineMo  oco0imMBOCTI  (OpMyBaHHS MUCIMHHEBUX OIEpalliii y mporeci po3B's3yBaHHS 3amad i3
nporpamyBaHHs. [[is npukiany Bi3bMeMO Taky 3ajaqy.

3amaua 1. Cxmactu mporpaMmy, sKa BU3Hayae BUJ Tapajienorpama (poM0O, NpPSMOKYTHHK, KBaJpar,
rapaJiesiorpam) 3a BiJIOMUMH JIBOMa CTOPOHAMH, a, b, Ta KyroM Mk HuMu o [11: 29].

3amadi Takoro TUIY JOCHUTH TOMIMPeHi npu BuBYeHHI Temu "Posramyxkenns” [11:29] y kypci
"IIporpamyBanHs".

bynp-sixka 3amaua 3 mporpaMyBaHHsI PO3B'SI3ye€Thbcs 3a MEBHOIO cxeMmor [12: 75]. lng 1bOro Ha MOYaTKy
000B'S13KOBO IMTOTPIOHO BUIUINTH BXIi/IHI Ta BUXIiHI JaHi (MOCTAHOBKA 3a/adi), IiCJIsl 4OTo 3'sICYBaTH SIK BOHU MiX
co0otro moB's13aHi (Mo0YA0Ba MATEMATHYHOT MOJIEITI).

[pu upoMy A7 BU3HAYEHHS BXIJHUX Ta BUXIJIHUX AaHUX MOTPIOHO 3aCTOCYBATH TaKy OMNeEpailo, sSK aHaji3,
a JIJIsl BCTAaHOBJICHHS 3aJIE)KHOCTEH MI>K HUMH — Ollepallii CHHTe3Y, y3araJbHEeHHs Ta a0CTparyBaHHs.

Tomy Ui pO3BHUTKY MepeliueHHX MUCIMHHEBUX OIepalliii Ha JaHOMY €Tali CTYJIEHTaM IpPOIOHYEThCS
CaMOCTIfHO BHIUTUTH BXiJHI (JIBI CTOPOHHM Ta KyT MiXX HUMH) Ta BHXIiJIHI (BH] Iapaienorpama) JaHi, a TaKkox
3HANTH B32€EMO3B'SI3KH Ta 3QJIEKHOCTI MK HUMHU.

Jlst TOro, 1100 CTYACHTH 3MOTJIM BUALIUTH iCTOTHI, Ha X TyMKY BiIHOIICHHS MK BXIJHAMH Ta BUXITHUMHU
JTAaHUMH, TTOTPIOHO iM 3aITpONOHYBATH 3ralaTH OCHOBHI BUIIU Tapajienorpama, siki iM MaroTh OyTH BiJOMHMHU 1€
3 HIKUIBHOTO KypCy T€OMeTpii Ta JaTH iX O3HAUYEHHSI.

30kpemMa, napanenoepam — 1€ YOTUPUKYTHUK, Yy SKOTO IPOTHIICKHI CTOPOHU MapajelbHi; pomb — lie
rapaJiesiorpam, y sikoro Bci CTOPOHH PiBHI; ApAMOKYmMHUK — e TIapallesiorpam, y IKOro yci KyTH MpsMi; keadpam
— IIe IPSIMOKYTHUK, Y SIKOTO YCi CTOPOHH PiBHI (X04a TYT NOTPiOHE TEX YTOYHEHHs, U KBaJpaTa MOXKHA JIaTH 1
iHIIIE O3HAYEHHSI: K8aOpam — 1ie pOMO, y SIKOTO BCi KyTH HPsIMi).

[NopiBHIOIOUM yCi BHNAJKH MK COOOI0 i Oepydd 10 yBaru BXiJHI JiaHi (IBI CTOPOHH Ta KYT MiXK HUMH),
CTY/IEHTU TPUXOIATH /0 BUCHOBKY, IO CTAlOTh OYEBUIHUMHU [ESKi CIIUIbHI BJIACTHBOCTI NEKUIBKOX Qiryp.
30KpeMa, MPSIMOKYTHHUK Ta KBaJpaT MalOTh yci IpsMi KyTH, KBaJIpaT Ta poMO MaloTh yCi piBHI CTOPOHH, MpH
YoMy yci nepesntiueHi Girypu € pisHOBUAaMU Mapaenorpama.

Tomy [uis po3B'si3aHHs IaHOI 3a]1a4i CTY/ICHTH MPOIOHYIOTh PO3TJISTHYTH TaKi BUTIAIKH:

1) sixmio manuit Kyt gopisrioe 90°, To oz 1e Gyme a60 KBagpaT a60 MPSMOKYTHHK 3aI€XKHO Bij PIBHOCTI U
HEpIBHOCTI CTOPIH;

2) sKio X maHuii Kyt He gopisrioe 90°, To GymemMo MaTH a6o poMG aGo MmapaenorpaM, 3HOBY XK TAaKH
3aJIeKHOCTI BiJl pIBHOCTI YM HEPIBHOCTI CTOPIH.

[Micnst chopMyabOBAHOTO CIIOBECHOTO AITOPUTMY, CTYISHTH OYAYIOTH OJIOK-CXEMY ajirOpUTMY pillleHHS
3anmadi (auB. puc. 1).

TakuM 4MHOM, TiJl Yac BUIIICHHS BX1THUX NaHUX (OPMYETHCS Taka MUCIMHHEBA OIepallis, K aHaJli3, a Imij
Yyac BHSBJICHHS ICTOTHUX B3a€MO3B'SI3KIB MK JaHUMH eJeMeHTaMH (OpPMYETbCs CHHTE3, aOCTparyBaHHS,
y3arajibHEHHs], a y TpOIleCci MOPIBHAHHSA YCIX ICHYIOYMX BHIIB Mapajejorpama Iie W pPO3BHBAIOTHCA Taki
MUCIIMHHEBI omepaiii, SK TMOPIBHAHHS Ta cUcTeMaru3alis. TakoK MiJ 4Yac aHamizy yMOBH 3ajadi Ta
3HAXO/DKEHHS 3B'SI3KIB MK BXIJHAMH Ta BHXIJTHHM [aHUMH pPO3BHBAIOThCS TaKi YMIHHS: BHIUIATH CYTTEBI
BJIACTHBOCTI TIpeIMETIB Ta abCTparyBaTu iX Bil HECYTTEBUX; 3HAXOIUTH TOJIOBHI 3B'SI3KH Ta BiIHOUIEHHS MIiX
00'ekTaMM; JOBOAUTH ICTUHHICTD CBOIX CY/XKE€Hb; BUKJIaJaTH CBOi JYMKH IIEBHO, MTOCHIIJOBHO, HE CYIEPEUINBO
Ta oOrpynroBano. Ilim yac moOymoBU anroputMmy (HOpMYeEThCS ormepailis adCTparyBaHHA. A yci HepelideHi
YMiHHSI Ta MUCJIMHHEBI orepallii € 3al0pyKOI PO3BHUTKY JIOTIYHOT'O MHUCIICHHSI.

Jlis 3axpiuieHHs 1 TONAIBIIONO0 PO3BHTKY ONHMCAHHMX BHUIIE MUCIUHHEBHX OIEpalliii yci mporucaHi il
HEeOoOXiTHO BUKOHYBAaTH 3HOBY 1 3HOBY, IIPY IIbOMY HAroJIOIIYIOYHA CAMUM CTYJIEHTaM Ha TOMY, IO Ha JaHOMY
KpOILli TTOBUHHO pPO3BHMBATHCh, & TaKOX JaBaTH HAa CaMOCTiIHE pO3B'SI3aHHS ISl TOPIBHSHHS CXOXi 3a/1adi.
PosrisiHeMo 1151 IpUKIIaly MOXKIIMBICTD (DOPMYBaHHSI MUCITHHHEBHX OIEpalliil 111 Ha TAKOMY IPUKIIIL.
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IMOYATOK

Y Y
TapazeTorpaM poMb / IPAMOKYTHHK

KiHeIs

Puc. 1. Brox-cxema aneopummy piwtenns sadaui 1.

Peauizariist MoBoto niporpamyBanHs Pascal HaBeieHOro alropuT™My BiANIOBITHO Oy MaTH BHTJISL

var a, b, u : real; {oconouryemo sminni}

begin {nouamox npoepamu;}
write("Beedimb cmoponu a ma b ma kym misc numu U'); {8UB00UMO nosidomaenns }
readln(a,b,U); {3uumyemo 3minni}
if u=90 then {nepesipsicmo ymosy uu kym oopierioe 90}

{AKwo ymosa icmunna, mo nepesipsemo 4u pieHi CmopoH, }
if a=b then writeln ('L{e kéadpam') {siKwo ymoea icmunna, mo 8U600UMO ye Keaopam}
else writeln ('Lle npsamoxkymuux')  {inaxuie 6u800uUM0 ye NPSIMOKYMHUK}
{axuo kym ne dopisnioe 90, mo nepesipiemo ymosy pieHOCHI CIOPIH)}
else if a=b then writeln ("Lle pom6') {axuwo cmoponu piui, mo 6u800UMO HA eKPAH, WO ye pomo)}
else writeln ('L{e napanenocpam’); {inaxuie 8uB0OUMO NOBIOOMICHHS, WO Ye NAPATIeN0ZPAM,}
end.

3agaua 2. Cxnactu nporpamy 11t 3HaxopkeHHss HCK n1Box HaTypanbHUX 4YHCelN.

ITocranoBka 3amaui (11 aHaii3). JlaHo 1Ba HaTypaybHUX 4Kcia a Ta b. [TotpidHo 3HaiiTn ix HCK.

[Momyk anropurmy pimenns. B nanomy Bumaaky cryzaeHTH npononyiots 3Halitn HCK, BukopHCTOBYIOUH
HCJA. Amxe im Bimoma dopmyia, mo HCK (a,b)=ja*b[/HC/I(a,b).

B nmanomy Bumanky crymentu Buokpemmn 3anexHicTh HCK Bim HCJI, mo cBiIUuTh MPO 3aCTOCYBAHHS
CHHTE3y Ta abCTparyBaHHSI.

Temnep cTyaeHTH MPOMOHYIOTH Pi3HI ciocoOu st BignaxompkenHss HC/: moynHarouu Bix npsiMoro nepedopy,
1 3aKiHuytoun ajroputMoMm EBkmina. [Ipu 1bOMy CTYIEHTH LIYKaroTh ajbTEPHATHUBHI CHOCOOM pillleHHs 3a/adi,
JUCKYTYIOTh MIX COOOI0 TPO Te, SKUH aJrOpUTM Kpallui, MPOSBIAIOTH TBOPYiCTh. Takok y mporeci miel
JIMCKYCii pO3BUBAIOTHCS TaKi pO3YMOBI oIiepallii, Ik OPiBHSIHHS Ta y3aralbHEHHS.

BucHOBKM Ta TepCHEKTHBH MOAAJIBIIMX AOCTiIKeHb. OTXKe, IS PO3BUTKY JIOTIYHOTO MHCIICHHS
CTY/IGHTIB, a TAKOX JUIs IX MiJrOTOBKU /IO PO3BUTKY JIOTIYHOT'O MHCIIEHHS IIKOJSPIB, HEOOXiAHO y mporeci
HaBYaHHS NPOrpaMyBaHHs HaroJIOUIYBaTH, SIKI oneparii i Ha IKOMY KpOILll pO3BHBAIOThCS, & TAKOXK SIKI yMIHHS Y
HUX (OPMYIOTBCS Y TBOPUOMY IIPOIIECI.

Sk 6aumMo, yci MUCIMHHEBI onepanii Ta HeoOXiHI YMiHHS Ta 3/1i0HOCTI, 6€3 SIKUX HEMOXKJIMBUA PO3BHUTOK
JIOTTYHOTO MHUCIIEHHS, (POPMYIOTBCSI Ta PO3BUBAIOTHCS Y MPOILIECi PO3B’sI3yBaHHS 3a/1a4 3 POrpaMyBaHHS.

OkxpecineHi npoOJieMH Ta OTPUMaHi Pe3yIbTaTh JA0Th MiJICTABH CTBEPXKYBATH, LII0 PO3BUTOK MHUCIUTEIHHUX
orepaliif y mporeci HaB4aHHs [IPOTrPaMyBaHHS € OJHUM i3 MPIOPUTETHUX HAIIPSIMKIB JOCHTIPKEHb, a TAKOX 1€
MIUTaHHS HaJalli Oy/e TaKoXK aKTyaJbHUM Ta BUMAaraTUMe MOAAJIbIINX JOCIIIKEHb.
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KAACCUDUKAYUL U CUCIEMAMU3AYUL 8 poyecce 00yYeHUst NPOSPAMMUPO8anuio. Ha Konkpemmuuvix npumepax
pewenus 3a0a4 no NPoOcPAMMUPOSAHUIO NOIMANHO NOKA3AHO KAKASL U3 MbICIUMENbHbIX onepayuti hopmupyemcs
u kaxum obpazom. Kouxpemusuposano nonsmue "ozuieckoe MuluLieHue Cmapuiekiacchukos” u
COpMYIUPOBANO, YMO 3HAYUM PA3BUBATND MbIULIEHUE.

Vakaliuk T. A. The Formation of Mind Operations in the Process of Solving Software Problems.

The ability to apply logical thinking is one of the essential qualities of high school because students of the 10-11
classes learn the basics of algorithms and programming. For studying this chapter students should be as close
as possible to the concept of logical reasoning, learn to design and construct algorithms, structured
programming, based on three basic structural algorithms: route, branching, recurrence. This is what
necessitates the formation of logical thinking in high school. The process of logical thinking is impossible
without mental operations such as: synthesis, analysis, abstraction, comparison, specification, generalization,
classification and systematization. The article deals with the basic techniques of forming logical thinking and
basic mind operations: analysis, synthesis, abstraction, generalization, specification, classification and
systematization in learning programming. On specific examples of solving tasks on programming it is found out
step by step which of the mind operations is formed and in what way. The notion "seniors' logical thinking" is
specified and it is formulated what it means to develop thinking. The problem is designated and the results of the
research give the reasons to believe that the development of mind operations in learning programming is one of
the priority areas of the study and requires further research.
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