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Abstract: Students experience multiple difficulties in learning the Java programming language. This report
attempts to classify these difficulties based on the author's experience from the laboratory classes in the
Java Programming course with the Computer Science and Software Engineering majors. The classification
will help to suggest workable methods and means to overcome or at least minimize these difficulties.
Observations show that the main difficulties are related to the transition from the already studied language
(C++ or C#) to the new syntactic constructions and abstractions of Java, the different implementation of the
key concepts and mechanisms, and the application of the object-oriented approach when solving specific
tasks.
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BbBE/IEHUE

B emnoxara Ha Obp30 pa3BUBaIIaTa CE TEXHOIOTHSI, TO3HABAHETO HA IIPOTPAMUPAHETO € OT CHILECT-
BCHO 3HAQYCHHEC 3a MHOT'O aCIICKTH Ha HaIlIus KHUBOT. EJII/IH OT KJIFOYOBUTEC CJICMCHTH HA TO3U IIPOLECC €
YCBOSIBAHETO Ha Mapagurmara Ha 00ekTHo-opreHTupaHoTo nporpamupane (OOIT). Tunwuen npexacra-
BUTEJ Ha OOEKTHO OPHEHTHPAHUTE €3WIH € Java, KOMTO OCBEeH 0OEKTHO-OPHEHTHPAHO TPOrpaMupaHe,
MPEIOCTaBs Bb3MOKHOCTH OT (PYHKIIMOHAITHOTO M MPOLEAYPHOTO MPOrpaMHupaHe, KOETo TO MPaBH MO-
IICH ¥ YHUBEPCAJCH €3UK 3a Ch3/aBaHe Ha codryep. Java e M3KIIOYUTEHO BaXKEH B MHIYCTPHTA HA
codryepa, KaTo ce M3MON3Ba 3a pa3paboTKa Ha pasHOOOPa3HU MPUIIOKEHHUs, yeOCalTOBE W MOOWITHU
npuiokeHus. Ho BbIIpekr CBOsITa YHUBEPCAIHOCT, YYCHETO Ha Java Moke Jja ObJie PEeIn3BUKATEIICTBO,
0c00eHO 3a xopara, KOUTO 32 MPBB BT C€ CPEIIar ¢ MPOrpaMUPAHETO MK UMAT OIPAHUYEH OIHT B 00-
JacTra.

Java e ,,cbBpeMEHEH €3MK 3a MpOorpaMrupaHe OT BUCOKO HHBO C OTBOPEH KOJ M CHIEBPEMEHHO €
noaxofsiiy 3a HagnHaenw [ 1]. Toil € 00eKTHO OPHEHTHUPAH, KOSTO O3HA4YaBa, Y€ MOAIbPKA OCHOBHUTE
npuHounu Ha OOII, konTo TO3BOJSIBAT pa3pabOTBAaHETO HA MO-CTPYKTYPUPAHH, JIECHO TOIBPIKAIIH
Ce U paslupseMu Mporpamu — abCTpakius, KancyliupaHe, HaciensBane, nonumoppussm. Hayuynara
JHUTEpaTypa U HHTEPHET MPOCTPAHCTBOTO M300MIICTBAT OT U3TOUHHIIU, KOMTO Ca IOCBETEHHU Ha Mperno/ia-
BAHETO 110 Java ¥ ca NMpeyioKeH: Pa3IHIHH ITOIXO0/IU 328 00yUeHHE.

B 1031 KOHTEKCT, 00yUEHHETO IO MPOrpaMHpaHe Ha Java W3MCKBA MOCTOSIHHO YChBBPIICHCTBAHE
M MHOTO mpakTka. [loaxonsiure y4eOHN ChAbpPKAHKS, PUMEPU U MPOSKTH MOTaT Ja MOMOTHAT Ha
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CTYJIEHTHUTE Jla HAJIHUKHAT B CBETa HA Java M J1a u3rpajsT OCHOBHU YMEHHs 3a pa3paboTka Ha codryep.
Te3u nmpeau3BUKaTEICTBA, BBIIPEKH TPYIHOCTUTE CH, MPEAIAraT Bb3MOKHOCTH 32 PACTEK U Pa3BUTHE HA
YMEHHMATA B IPOrPaMUPAHETO, KOETO € OT ChIIECTBEHO 3HAYCHUE B ChbBPEMEHHUS CBST HA TEXHOJIOTHUUTE.

B yHuBepcureruTe mporpaMupaHeTo U y4eOHUTE KypcoBe MO Java UrpasTt KJIro4oBa poisi B 00y-
YEHHMETO Ha CTYJIEHTHUTE OT ,,KOMIIIOTHPHU  CIELUATHOCTHU. Te3u KypcoBe Mpe1oCcTaBsAT (PyHIaMEHTaIHN
MO3HAHMSI U IPAKTHYECKH YMEHHUS B IPOIPAMUPAHETO € €3HKa Java.

B To3u nokiaz ce akneHTHpa BbPXY OCHOBHHUTE NMPEAU3BUKATEICTBA MpPEJ CTYyACHTUTE, KOUTO
BKJIOYBAT pa3OupaHe W MpuJlaraHe Ha CUHTaKcHuca Ha Java, pa3oupane Ha koHuenuuute Ha OOII, pa-
00Ta ¢ maMeTTa U YIpaBJICHUETO Ha PECypCUTe, A1eObrBaHe U OTCTPAHSBAHE HA TPEIIKU U Bh3IpUEMaHe
Ha paznuuHuTe MOoHATUSA. OCHOBHATA My IEN € J1a Ce MPEAoXKaT UAeH 3a YJIEeCHIBaHE Ha Ipolieca Ha
oOyuyeHHe U yCBOsIBaHE Ha 3HaHMATA OT cTyAeHTuTe. HampaBeH e aHanu3 Ha u30paHa auTeparypa u ca
IIPOBEZCHHU AHKETH ChC CTYJEHTH, KOUTO ca IPEMUHAIHM IIPE3 Kypca.

N3aoxenue

OOyueHneTo He € MPOCTOo Mpe/laBaHe Ha 3HaHUE, TO € AKTUBEH IPOLIEC HA BKIIIOUBAHE U y4acTHe
Ha CTY/JICHTUTE B peajHU MPAKTUYECKU CLIEHApUH U 3a/laud, CBbP3aHU ¢ nporpamupanero [8]. Bmecto
na ObIar nmpocTo MHGOPMUPAHU 3a CHHTAKCHCa Ha Java M OCHOBHUTE KOHIEIIUH, CTYICHTUTE MMaT
BB3MOXKHOCTTA Jla y4aT uYpe3 NPAKTUYECKU YIPAKHEHUS U IPOEKTH, KOUTO UM MO3BOJISBAT J1a IpUJIarar
YMEHUSTA CH B PEAJTHH CUTYallMH. TO3HM MOAXOM KbM O0YYEHHETO € BaXKeH, 3alll0TO MO3BOJISBA HA CTY-
JEHTUTE Ja Pa3BUAT HE CAMO TEXHUYECKUTE CU YMEHHs, HO U CIIOCOOHOCTTA CH 1a MUCIIST aHAJIUTUYHO,
Jla pelaBaT mpobjieMu U 1a paboTAT B €KHUII, KOETO ca KJIIOUOBH YMEHHMS 3a YCIEIIHAaTa UM Kapuepa B
o0nacTTa Ha COPTYEPHOTO MHKEHEPCTBO.

OO0yuenueTo 1o Java ce oxycupa He caMO BbPXY OCHOBHHUTE KOHLICIIIIMY HA ITPOTPaMHUPAHETO, HO
Y BbPXY pa3IMyuHU aCleKTH Ha pa3zpadoTkara Ha copTyep. ToBa BKII0OYBa 00EKTHO OPUEHTHUPAHO MPOTrpa-
MHUpaHe, CTPYKTypUpaHe Ha JaHHH, aJlTOPUTMHU, YIPABICHUE HA M3KIIIOYEHUS, paboTa ChC CTPUHIOBE,
MAaCHBH U KOJIEKINH, pa3padoTKka Ha rpaguuHu OTpeduTescku nutepgeiicu u muoro apyru [9]. Tosa ca
U €JHU OT OCHOBHUTE HEIIA, KOUTO 3aTPyAHSBAT CTYIEHTUTE 110 BpEME Ha TAXHOTO 00yUYCHHUE.

3a 1a ce OTKpUAT M CUCTEMATU3UpaT TPYAHOCTUTE, KOUTO CPELIAT CTYACHTUTE, € MIPOBEACHO U3~
CJIeZIBaHE Upe3 aHKeTa, HAOIIOJIeHNe M aHAJIN3 Ha Pe3y/ITaTUTE OT KOHTPOJIHU PaOOTH HA CTYAECHTUTE OT
cnenuanHocTure ,,Komniorbpuu Hayku™ u ,,Jlenaroruka Ha 00y4eHHETO MO UCTOPHS U HH(DOPMAITUOHHU
texHonoruu* kbM BTV ,,CB. cB. Kupun u Meronuii®.

1. TpynHocTH, KOUTO CpelIaT CTyAeHTHTe NMPHU u3y4yaBaHe Ha Java

[TpuuunuTe 32 mpobaemMuTe, CBbP3aHU C YCBOSIBAHETO Ha mpeamera ,,lIporpamupane Ha Java®,
Morar Ja Ob1aT pa3HOOOpa3HH U BKIIIOYBAT JIUTICA HA CITIOCOOHOCTH 3a aOCTPAaKTHO MHUCIICHE U JIOTHKA,
KOTHUTHBHH (DaKTOpH KaTO MHAWBUIYaTHH CTHIOBE Ha YYCHE M HMBO Ha MOTHBAILUSA, TPYIHOCTH TIPU
YCBOSIBAHETO HA MPOTPaMHUPAHETO, KOETO IIbK M3MCKBA M3IOJI3BaHE Ha MHOXKECTBO YMEHHUS U MPOIIECH,
BKJIFOUMTETHO aHAJIU3 Ha Mpo0ieMu, pa3padoTKa Ha aJrOpPUTMH, OTCTPaHSIBaHE HA IPELKU U TECTOBE Ha
IpOrpaMeH KOI.

EnHo oT mbpBUTE Hellla, ¢ KOUTO ce COMbCKBAT CTYIEHTUTE IIPU U3ydaBaHETo Ha Java, e pa3Oupa-
HETO Ha OCHOBHUTE KOHUENIMK U CUHTAKCHC Ha €3MKa. 3a TAXHO YJIECHEHHE, [IOBEYETO YHUBEPCUTETU
mpejyIarat mbpBO KypcoBe Mo 00eKTHO opueHTHpaHo nporpamupane (OOII), kouto nmar 3a 1en aa ru
BbBE/IAT BbB BAKHUTE KOHLIETIIIUHU KAaTo KJIacoBe, 00EKTH, METOIU, HACJIEIBaHE, MOIUMOP(HU3BM U Karl-
CyJanus 1 yyaT Kak Jia ce U3MO0JI3BaT Pa3InYHU CTPYKTYPH OT IaHHU U aITOPUTMH, KOUTO Ca OCHOBHHU 32
pa3paboTkara Ha COYTYEpHHU MPHIOKEHUS.

,»OCHOBHA KpUTHKA OT MeIarornyecka mieaHa Touka € HAJIMIMeTO Ha MPeKajJeHO MHOTO HOBU Tep-
MHUHH, KOUTO C€ CTPYNBAT HaKym mpexa oOydaBanus.* [2] 3a xopa, KOUTO HE ca YUHIIH APYT MPOrpaMeH
e3uk mpean ToBa karo C++ mmm C# ce HamecBar MOHATHA Kato Monudukatopu 3a goctsn (public);
kiacose (class); craruunu meToau (static); BXOAHH MapaMeTpu Ha METOJI, B KOUTO KJIac 3a TEKCTOBU HU3
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(String) u macus ([]); u3xoquu mapametpu (void); 1 U3BUKBaHE HA METOJA OT OCHOBHaTa OMOIHOTEKa
(System.out.println).

B [6] e nanpaBeH aHaJIM3 HA BUJA M YECTOTATa HA MPOOJIEMUTE ¢ Ka9€CTBOTO Ha KO/ia, KOUTO Bb3-
HUKBAT B JiBa MIJIMOHA Java mporpaMu Ha HAYMHACIIN TPOTrpaMuUcTH. Te ChIo Taka Mpoy4BaT Jaiu yie-
HUITUTE MOTar Jla peraBar Te3u MpoOIeMH U 1aji peliaBaHeTo Ha MpoOIeMH ¢ Ka4eCTBOTO HA Kozia ce
nmoo0psiBa, KOraTo YYCHUIIMTE UMaT WHCTAIMPAaHU MHCTPYMEHTH 3a aHaIu3 Ha KoJ. Jlpyra KoHcTaranus
€, 4e M3MOJI3BaHETO HA MHCTPYMEHTH UMa MaIIbK €(DeKT BbpXy Bb3HHKBAHETO HA MpodiIemMu [7].

Crnopen HampaBeHO TIpoyuBaHe OT [4] mpernoaaBareuTe UMaT pa3IMuHd MHEHHSI OTHOCHO 4ec-
TOTaTa Ha TPEIIKUTE, KOUTO MPaBIT HAYMHACIIUTE MporpaMucTi. OCBEH TOBa, yOeKIEHUATA HA TIPEIIO-
JTaBaTeJIMTE HE CHBIAJAT C PCAITHUTE TPEIIKU, KOUTO C€ MOSBSIBAT B IPOTPAMHUTE HA CTYJACHTUTE, KOUTO
M3ydJaBaT €3uKa 3a mporpamupane Java. ToBa HeCHOTBETCTBUE TIOAUEPTABA HYX/IaTa OT AOMBIHATEIHA
W3CIIC/IBaHUS 32 MPOOJIEMUTE B IPOIPaMUPAHETO, KOUTO IIe IOMOTHAT Ha TperoaBaTeInTe aa pa3oepar
KbJIE TOYHO CTYICHTUTE Hali-4eCTO rpemar 1 UMaT Hy»k/1a OT MOo- 3aCHJIICHO BHUMAHHE.

VYuebHara aucuumivHa , [ [porpamupane Ha Java“™ ce mpoBek/ia B IPOABIKCHUE HA €1MH CeMec-
Thp W BKI0ouBa 00110 30 waca jexiuu u 30 yaca ynpaxHeHHsI, KOUTO C€ Pa3NpeeisiT B paMKHUTE Ha
15 cenmuny. OOMKHOBEHO yNPaKHEHUATA Ca CHHXPOHU3UPAHHU C JICKIIMUTE U CE MPOBEXK/IAT B ChINATA
cenvuna. CTyICHTUTE ca pa3ielieHH Ha HIKOJIKO TPYMH, KOETO OCUTYpsiBa MO-100pa B3MOXKHOCT 3a
pa3z0upaHe Ha y4eOHOTO ChabpkaHue. TO3M MOAXO0/ CHINO TaKa JIaBa Bb3MOXKHOCT Ha MPENOaBaTEIINTE
Jla OLEHSAT MO-e()EeKTUBHO HYKIUTE M HAIllpeIbka Ha BCSKa OTAENHA rpymna cTyaeHTH. HabmoneHnusta
MOKa3BaT, Y€ CTYJICHTHTE CE 3aTPyAHSBAT MPEJAUMHO ChC CHHTAKCHCA Ha €3HKa, C Bh3IIPHUEMaHETO Ha pa3-
JMYHUTE TTOHATHS, C OTCTPAHSBAHETO Ha TPEIIKH, ¢ padoTaTa ¢ M3KIIIOYCHHS U YIIPaBJICHUE Ha TTAaMETTa.

3a na ce pazdepe MHEHHUETO Ha CTYJCHTUTE OTHOCHO TPYJAHOCTHUTE, KOUTO CPEIIAT, CE MPOBEIC aHO-
HUMHO aHKETHO MPOyYBaHe, B KOETO B3exa ydyactue 37 yuacTHuka. [IpoyuBaHeTo nMa 3a e a onpee-
JIM KOW Ca TOYHO MPOOJIEMHTE, BbPXY KOUTO TPsIOBa J1a ce MopadoTH, U J1a ce HaOJIerHe Ha HAaUMHUTE 3a
pemraBaneTo uM. Karo 000011eHIe OT aHKETHOTO IPOYYBAHE MOXKE J1a C€ Kake, Ue MOBEYETO CTY/ICHTH ca
JIOBOJIHU OT MPEIIOKESHOTO YICOHOTO ChABPIKAHNE, HO CPEIaT MHOTO 3aTPyIHCHHS TIPH Pa30UpaHETO U
pelraBaHeTo Ha KOHKPETHA 3a/1a4a.

Kou ca Hail-uecTo cpeljaHuTe 3aTpygHeHua?

m 3aTpyaHABaTE KM Ce Nnpy paboTarac

M3 CHBH?
m 3aTpyaHABaTE KM Ce Nnpy patoTarac

Knacose W oberkT?
3HaeTe Ny KOW C3 OCHOBHUTE NPHHLMMHK Ha
oon?

B MUCAMTE K, HE NEKLHHTE H YNPamHEHHATE

Ca8 OO0CTaTBYHH?
B 3HaeTend KaKBo NpeaACTIBNAEST METOOHTE B

lava?
3HaeTeNH KaKBO O3HEYaEa NOHATHETO

"AHOHUMEH Knac"?
m 3HaeTenu 3a KaKBO CNYHAaT H3IKNKY EHWATE B

lava W kak ce obpaboTBaT rpellKHTe?
m 3HaeTe M KaK Ce yNnpaanABa nameTTar

B CmATaTE M, Ye Cpegara 3a paspaboTka

MNetbeans e nogxognua?
H 3aTpyaHABaTE NK Ce npu patoTac nambaa

H3pa3Iu?

®urypa 1. Pezynmamu om ankemHomo npoyusane 3a Hali-4ecmo cpewjanume 3ampyOoHeHus.
no yueonama oucyuniuna ,, Ilpoepamupane na Java*

Ha ®wurypa 1. ca npencraBeHu pe3yiTaTuTe OT aHKETHOTO MpOydYBaHe, (HOKYCHpPAIIO C€ BBPXY
Hal-4yecTo CpellaHuTe TPYIHOCTH MO yueOHaTa nucuuiuinba ,,[Iporpamupane na Java®. [lo-roisima yact
OT aHKETHpAHHUTE Ca Ha MHEHHUE, Y€ JICKIMUTE U yIPAKHEHUATA HE Cca JOCTaThUHU U MOXKE OM TOBa €
€/IHa OT OCHOBHHUTE TPEYKHU 3a YCBOSBAHETO HA Y4eOHOTO ChIbp)KaHWE. BbIpeku ue Ha ocTaHAINTE
BBIIPOCH Ca MOCOYEHU PA3IMYHU OTTOBOPH, 0000IIEHO MOXKE J1a c€ JOCTUTHE 10 U3BOAA, Ye paboTara ¢
KJIaCOBE U 00EKTH, pa3IMYHHsI CHHTAKCHC, CIIPSIMO W3y4YaBaH IpeIu ToBa e3uK kato C++, 1 pa3oupaHeTo
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Y TIpUJIaraHeTo Ha MPUHIMIIUTE Ha 00EKTHO OPUEHTHUPAHOTO MporpamMupane, nucaneto Ha Unit TecToBe
ca cpejl OCHOBHUTE MPEIN3BUKATEIICTBA, C KOUTO C€ CONBCKBAT CTYACHTUTE MPH 00YyUYEHUETO I10 MPOorpa-
MHUpaHe Ha Java.

1.1. 3aTpyaHeHHMe CbC CHHTAKCHCA HA e3UKa

CTyneHTUTE 4ecTO ce CONBCKBAT ChC CIOKHU KOHCTPYKIIMU U MPaBHja 3a MUCaHE HAa KO, KOUTO
Morar J1a Obaar Jocta 0ObpKBaIIM, 0COOCHO aKo MPEeIu TOBA € M3y4aBaH JPYT €3HK 3a MpOorpaMHpaHe
C HO-pa3InyeH cHMHTakcuc. ToBa € U eHa OT OCHOBHUTE NPUYMHM J1a C€ HYXAAAT OT JOIBIHUTEIHO
oOyuenue u npakTuka. E3uksT Java, u He caMo, M3UCKBA CTPOTa CHHTAaKTHYHA CTPYKTYpa, KaTo MpaBUJI-
HOTO M3TIOJI3BaHE HA CKOOM, TOYKH, TOYKHU M 3aIeTan M TAXHOTO KOPEKTHO U3IOJI3BAHE € OT CHIIIECTBEHO
3HaueHHe 3a paboTaTa Ha rporpamara. [ pemkuTe B CHHTakCcHca Morar Jia IoBeJar 10 HepaboTelH mpo-
rpamu. 3aToBa € Ba)XKHO J1a c€ OTAEJH CIEeIMaIHO BHUMAaHUE HAa CHHTaKCHCa 10 BpeMe Ha 00y4eHUeTo U
Jla ce YIIpaXKHsIBa PEJOBHO, 3a J1a C€ OCUTYpH pa30UpaHe U yCBOsIBAHE Ha IIPABUIHUTE NMPAKTUKH.

CryneHnTy, Ha KOMTO C€ Hajara jJa M3MOJ3BaT OHJIAH cpefia 3a pa3paboTKa, MOrar Ja CpeliHaT
MHOTO MOBeue TpyaHocTu. MHcTanupaHero Ha mMpoQecHoHaIHH cpeau 3a pazpaboTka kato Apache
NetBeans niu IntelliJ IDEA moxe na npegocTaBu 3HaUMTENIHN NPEAMMCTBA KaTO MOACKA3KU 32 CHHTAK-
cuca M aBTOMaTHUYHO JIOMTbJIBAHE HA KOJA.

B Java, MeToabT 3a n3BeXkIaHe Ha CHOOILECHHS HAa KOH30JIaTa ce Hapuya println, a MHOTO OT CTY-
JCHTUTE, KOUTO M3IO0J3BAT OHJIAMH KOMIHMIATOp, MUIIAT printin. ToBa ChIO € €HA OT YECTUTE IPEIIKH
MIpY MACaHe Ha MpoTrpaMu Ha Java.

[Tpu n3moN3BaHETO HA YCIOBHU KOHCTPYKIMHU KaTo if, CTYJEHTUTE YeCTO JAOIYCKaT IPeIka, KaTo
0o0BpKBaT omepaTopa 3a MpHUCBOsiBaHE (=) C oreparopa 3a cpaBHeHue (==). ToBa BoaM 10 CHHTaKTHYHA
rpelika, 3all0TO B YCIOBHHUS U3pa3 BMECTO Ja IPOBEPSIBAT JAJIM JIB€ CTOMHOCTHU Ca paBHU, TE HEBOIHO
ONUTBAT J1a MPUCBOSIT CTOMHOCT HA MPOMEHJIMBA. Ta3u rpemika € 4YecTo cpeljaHa cpejl HauMHAelluTe
MPOrPAMUCTH, Thil KaTO ONEPATOPUTE 3a MPUCBOSIBAHE U CPABHEHUE M3IICKIAT MOT0OHU, HO UMAT ChB-
CeM pa3NuYHH (PyHKITUH.

ToBa ca caM0 MaJIka 4acT OT MPUMEPUTE 3a JOIMyCKaHe Ha CAHTAKTUYHU IPELIKH, KOUTO CE BUKAAT
10 BpEME Ha yIpaxHeHusTa 1o ,,[[porpamupane Ha Java“.

1.2. IIpoGsieMu ¢ Bb3PHUEMAHETO HA PA3JTUYHHUTE MOHATHS

[TpoGnemu ¢ Bp3MPUEMAHETO HA pa3IMuHHUTE MOHATHUA B €3UKa 3a IIporpamupane Java morar jia
BB3HUKHAT [10PaJH CJII0KHOCTTA Ha HAKOM KOHLIETLIUY UK OPAJH HEACHOTA B TAXHOTO oOsicHeHue. Hs-
KOH TPYZHH 3a pa30upaHe 3a HaYMHACLIUTE CTYACHTH IOHATHS ca KJIacoBe, 00EKTH, HacIeAsBaHe, 10JIH-
Mopdu3bM, abcTpakius 1 Kancynaanus. OcBeH ToBa pa3dUpaHeTo Ha HAYMHA, 0 KOKTO Java ynpasisBa
namerTa ¥ paboTH ¢ pedepeHINH KbM 00EKTH, MOXe /1a ObJe MPeIU3BUKATEIHO 3a CTYJCHTUTE, KOUTO
ca cBUKHaJHM ¢ e3uly kato C nian C++, KbAETO ce U3I0JI3BaT SBHO yKa3aTeH.

Hanpumep pasrpannuaBaHeTO Ha MOHATHATA ,,Kiac™ U ,,00eKT* € oOWYaifHa TPYIHOCT MpH 3a-
NOYBAaHETO Ha yueHe Ha Java. CTyIeHTUTe He ChbyMsBAT Jla NPaBAT Pa3iuKa MEKIY €IHOTO U JAPYroTo.
KnacwT onpenenst cTpykTypara U IOBEJJCHUETO HAa 00EKTUTE OT AAJCH THII, JOKATO OOEKTHT € KOHKPETECH
€K3eMILISP Ha TO3M KJIac, Ch3/1a/IEH 110 BpeME Ha M3IIbJIHEHUE Ha IIporpamara.

1.3. IIpoGJiemM ¢ OTCTPAHSIBAHETO HA I'PELIKHU

OtcrpaHsBaHETO Ha TPEIIKU B Java e BakHA 4acT OT Mpolieca Ha MporpaMupaHe 1 OOMKHOBEHO
Ce M3BBPIIBA Ype3 BHUMATEIIHO MPEMIekKIaHe Ha KOJIa M PEJaKTUPAaHEe Ha HETPaBHIIHO HAITMCAHUTE Yac-
TU. ChILECTBYBAT pa3IMYHM IOIXOJN M TEXHUKH, KOUTO CTYICHTUTE TPsAOBa 1a ycBOAT. EnHa oT TaX e
M3I0JI3BaHeTO Ha Je0brep. JleObrepbT € HHCTPYMEHT, KOMTO TO3BOJISIBA Ja C€ CIIEAN M3ITBIHEHUETO Ha
KOJa CTBhIIKA IO CTHIIKA U Jia CC aHaJIM3upar CTOHHOCTUTE Ha MPOMCHJIMBUTE BbB BCAKAa TOYKaA OT IIPO-
rpamara. ToBa momara 3a mo-0bp30TO UM OTKpUBaHE M OTCTpaHsBaHEe. J{pyru MOIXOSIIN TOAXOAH ca
U3I0J13BaHe Ha U3KJIIOUYEHUs, TUCAHE HAa TECTOBE U T.H.
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public class Main {
public static void main(String[] args) {
int n = 5;
int factorial = calculateFactorial (n);

n . n

System.out.println ("Factorial of "+ n + " is: " + factorial);
}
public static int calculateFactorial (int n) {
int result = 0;
for (int 1
result *= i;

Il
'—\
[
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Il
o]
[
+
+

}

return result;

}

B npumepHus kof, KOHTO € MPenoCcTaBeH, ce M3YUCsaBa (DaKTOPHETbT HA YUCIOTO 5, HO pe3yl-
TaTbT € HeKOopekTeH. Bmecto ouakBanoto ,,Factorial of 5 is: 120, momyuaBame ,,Factorial of 5 is: 0%,
ToBa e siceH MHMKATOP 3a HAaJU4YKE Ha JIOTUYECKa rpellka B Iporpamara.

[IpoGneMbT B KO/1a € B HENIPABUITHOTO M3uKcIeHue Ha pakTopuena. B metona calculateFactorial(int
n) € MHULMAJIU3MpaHa npoMennuBara result cbe croifHocT 0, a ciex ToBa ce M3MOI3Ba ONeparus 3a
ymHoxxenue (result *= i;). Toa o3nauaBa, ue pe3ynTarbT BUHAru mie Objae 0, Thil KaTo BCAKO YUCIO Ce
yMHOkKaBa 110 0.

3a 1a ce OTKpHUE U OTCTPAHU Ta3u JIOTUYECKa Irpelka, ce u3noisna aednrep. Tpsadsa ga ce 1o6aBu
Toyka 3a cnupane (breakpoint) Ha Hagasioto Ha merona calculateFactorial(int n). Criex ToBa mporpa-
MaTa ce CTapTHpa C Bb3MOXKHOCT 3a JAeObIrBaHEe M U3IIBIHEHUETO i ce MPOCiesiBa CThIIKA MO CTHIIKA.
[Ipu Bcsika cThIKA MOXKeE /1a c€ MPENIekKAAT CTOMHOCTUTE Ha POMEHJIMBUTE U J1a CE€ aHAJIU3UpPa Kak ce
MIPOMEHST 110 BpeMe Ha M3MTBbJIHEHUETO Ha IIMKbIa. ToBa 111e MOMOTHE Ja ce UAeHTUUIMpa npodiaema u
Jla ce KOpUTHpa, KaTo ce MPOMEHH HAuYMHa Ha W3YHCIICHNE Ha (haKTopHena.

8 Firstjava x 0o
Source  History ¢ [ v RS P &k @

13 public class First {

15 [ public static void main(String[] args) {
int n = 5;
| int factorial = calculateFactorial (n);:
System.out.println("Factorial of " + n + " is: " 4 factorial);

}

v public static int calculateFactorial(int n) {
22 int result = 0;

23 for (int i = 1; i <= n; i+4) (

24 result *= i;

25 )

26 return result;

& com.mycompanyfirstFirst @ main X
Search Results  Output | Variables x | Breakpoints _
Name Type Value 8
<Enter new watch>
B After return from ‘calculateFactorial(’
© static
Qargs String) #68(length=0)

@n int 5

K SRCH )

®durypa 2. Mznonszeane na oedveep
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1.4. 3aTpynHeHue npu padoTa ¢ U3KJIIOYEHUS

W3non3Banero Ha u3kiodeHus (exceptions) B Java e BaskeH MEXaHU3bM 32 00paboTKa Ha TPEIIKU
[0 BpeMe Ha M3IBJIHEHHE Ha mporpamara. Te IpeaocTaBsIT HauWMH 3a CUTHAIM3HMPAHE 3a MPOrPaMHH
TPEIIKH, KOUTO MOTaT J1a Bh3HUKHAT 110 BpeMe Ha M3ITBIHEHUETO Ha MporpaMara M KOUTO MOTar J1a Tpe-
KbCHAT HOPMAJIHOTO U u3mbiHeHne. OO0paboTKaTa UM CTaBa uype3 KOHCTPYKIUU Kato try-catch Giokose,
KOWTO TIO3BOJISIBAT Ja c€ yJIaBAT (catch) M3KIIIOUSHHATA U J1a Ce U3BHPIIBAT HEOOXOIMMHUTE IEHCTBHS 32
00paboTKa Ha TPELIKUTE.

EnHo oT ocHOBHHUTE NMpPEIU3BUKATENICTBA, MPE] KOUTO C€ M3MPaBAT CTYAEHTHUTE, € Ja pazdepar
KbJI€ TOYHO J1a TIOCTaBAT KOHCTPYKLMH 32 00paboTKa Ha M3KIroueHus (try-catch GrmokoBe) B TsAxHara
nporpamMa. ToBa U3HMCKBa pa30upaHe Ha MOTEHIIMATHUTE MECTa, KbJAETO MOXKE J]a Bb3HUKHE I'PEIIKa, KaK-
TO W J1a C€ OMpeeNn MOAXOAIAaTa CTpaTerus 3a 00paboTka Ha Te3u rpemku. Hanpumep, crynenture
TpsiOBa 1a pa3bepat, ye OIOKBT try ce U3MoI3Ba 3a 00XBalaHe Ha KOJI, KOMTO MOXKE J1a XBbPIIU U3KITIOYe-
HUE, T0KaTo OJIOKBT catch ce n3momnsBa 3a 00paboTKa Ha XBBPICHOTO U3KIIIOUeHne. Te TpsiOBa na 3HasT
KakK Jla HanuIiar try-catch G10koBe 1o HaYKMH, KOWTO Ja MPEIOTBPATH CPHUB HA MPOTrpaMara u Jia OCUTYpH
MOAXO/AIIA PEAKIINS Ha TPEIIKUTE.

Jpyr acmekT, KOHTO MOXe Aa ObJie MpeTu3BUKaTENIeH, € pa30MpaHeTo Ha Pa3InYHUTE BHJIOBE U3-
KJIIOUCHHS B Java W Kora e mouxoJsio jaa ce usnoi3sar. CtyaeHtuTe TpsiOBa aa pasbepar pasiukara
mexy nposepsiemu (checked) u HenpoBepsiemu (unchecked) u3kitoueHus 1 1a 3HASIT Kak J1a TH 00pa-
60TBaT €()EeKTUBHO B TEXHUTE NPOTPAMH.

Texnonoruure B 00pa3oBaHUETO JaBaT Bb3MOXHOCT 3a MEPCOHAIM3UPAHO 00yueHUE, KOETO OT-
roBapsi Ha WHAWBUAYAIHUTE HYKJIH Ha BCEKH CTYICHT, KOETO OT CBOSI CTpaHa MPEIOCTaBs 3HAUUTEITHH
IPEeAMMCTBA 3a CTYJIEHTUTE U 3a mpernofasarenuTe. CTyIeHTUTE MOTaT JIa y4aT CbC COOCTBEHO TEMIIO U
Jia moaoupar yyeOHOTO ChAbPIKaHUE CIIOPE] CBOUTE HYK/M.3a MPEnoJaBaTeInuTe MepCOHaTU3UPAHUAT
MOXOJT MO3BOJISIBA MO-100p0 M3IMONI3BaHE HA TEXHOJIOTMUTE U UM JJaBa Bb3MOXKHOCT J1a CIIEST 3a Harpe-
JbKa Ha CTYJCHTHUTE, ]a UM MPEeJOCTaBAT MHIUBUIyalTHa 0OpaTHa BPB3Ka U J]a UM ITOMarar 3a Ipeoio-
JsiBaHE HA TPYJHOCTUTE 1O BpeMe Ha 00yUYEHHETO.

2. ®akTopu 3a ycnexa B 00yueHuerto no ,,JIporpamupane na Java*

B mpoyuBane [3], cBbp3aHO ¢ 00y4E€HHETO MO KOMIIOTHPHO MPOTPaMUPaHE Ce € YCTaHOBHUIIO, Ue
CTYJCHTUTE HE yCIIIBaT J]a 3aBbPIIAT KypPCOBETE MOPAIH JIUIICATa Ha BTPEIIHA MOTHUBAIIHS, JINTICATA HA
6’I)I[CHII/I OYaKBaHU, 6C3HOKOﬁCTBOTO, BJIMAHUCTO HA BPbCTHUIUTE U JIOIIHUTEC YMCHUSA W ITIOBECACHUC. B
JOIIBIIHEHHE KbM TE3H M3CJIeIBAaHMS 32 HEYCIIEXH B KYpPCOBETE MO MPOTpaMUpaHe, KOUTO ce (HOKycupar
BBpPXY HECIIOCOOHOCTTA WIIH C1a00CTHTE HA yUeHHUKA J1a pazdoepe KOHIENINUTE, ce HabsIra Ha TOBa, 4e
METOJUTE Ha IMPEIOoJaBaHe ChIIO ca (PaKTOPH, KOUTO JONPUHACAT 32 BHCOKHS MPOICHT HA MPOBAJ Ha
Te3u Kypcose [13].

[TpenogaBaTenuTe 1Mo MPOTPaMHUTE €3UIM TPsAOBa Ja MOTaT Ja pa3BUBAT M NpHIIAraT pasHOO-
6pa3HI/I YMCHUAA, IMTOJAXOAU U Ka4€CTBA. VYcenemnure npenoaaBare/in €€ CTpEMAT KbM IMOCTOAHHO YUYCHEC U
pa3BUTHE KaKTO Ha CBOUTE COOCTBEHM 3HAHUS M YMEHHsI, TaKa U Ha CBOMTE METO/IH 3a MperoaBane. Te
ca OTBOPEHH KbM HOBH WJIeW M MHOBAIMU B 00acTTa Ha 00pa3oBaHneTo. KoMyHHKaIsTa € KIIF0UOB ac-
HEKT OT IpernojaBareyickara pabora. YCHENIHUTE NPENoiaBaTeli ca CIOCOOHH 1a KOMyHHUKUPAT SICHO U
e(EKTHBHO ChC CBOMTE CTY/ICHTH, J]a CIIyIIaT BHUMATEITHO TEXHUTE BHIIPOCH U 3aIIUTBAHHS U J1a IPEI0C-
TaBSAT SICHU OTTOBOPHU U 0OpaTHa Bpb3Kka. OT 0coOeHa BayKHOCT € Jla MOTar Jla MOTUBUPAT CBOUTE CTY/IEH-
T J1a NOCTUT'aT BUCOKU CTAHAAPTU HA aKaJICMUYCH YCIIEX U J1da PA3BUBAT CBOUTC YMCHUS U NOTCHUUAJI.

B kypca o ,,IIporpamupane Ha Java“™ mbpBOHaYaIHO CE 3aI04BA C OCHOBHHUTE KOHIICTIIINHU, CHH-
TaKCHCa Ha €3MKa, TUIIOBETE JaHHU, ONIEpaToOpUTe, yCIOBHUTE KOHCTPYKIMH U nukinTe. [Ipenonaare-
JIMTEC BKJIFOYBAT NPECAMMHO PUMCEPU OT PCaiHUs CBAT, KOUTO IMOMAratr Ha CTYACHTUTC J1da BUJAAT KaK CC
npuiIarat yMEHHUsATa, KOUTO YCBOSIBAT, B PEATHU CUTYAIMH U TIPHIIOKEHUSI.

Cren ycriemHoTo MpeMHHAaBaHe Ha Kypca CTyAEHTHTE TpsiOBa /1a Morar Jia mpuiaraT OCHOBHUTE
KOHILICTIIIMU ¥ YMEHHS Ha Java B peallHu CUTyalluHd U MpHiIokeHus. Te TpsOBa na ca B ChCTOSIHHE Ja
pelaBar 3aJa4u, CBbP3aHU ChC Ch3JJaBaHETO Ha (DYHKIIMOHATHU Java NpUIIOKEHH s, KaTO U3IOI3BaT MO/~
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XOJISIIN CTPYKTYPH OT IJaHHU U aITOPUTMH, OOEKTHO OPUEHTHPAH MOIXO0/I, YIIPABICHUE HA U3KITIOUCHUS
1 00paboTKa Ha rpeniky, padoTa ¢ (aiioBe u 6a3u JaHHU, Ch3aBaHE HA MOTPEOUTENICKN UHTEepeiicy 1
TECTBaHE Ha MpHIokeHus. Jlpyro, ¢ koeTo TpsOBa Jja MOTar J1a ce CIIpaBsT, € Aa pa30upar u Ja aHaJIU3H-
par KOHKPETHU U3UCKBAHUS KbM MPOEKTHU U JIa TH MPEBPHIUIAT BbB (DYHKIIMOHAIHU TPOrPaMH, KOUTO Ja
OTrOBApST HAa HYXKIUTE HAa OTPEOUTEIHTE.

Knacupukauma

Ha 3aTpyaHeHuATa

YcBoneaHe Ha
PasnMYHA NOHATUA

Jedunupane Knacose Noruuecku
Ha Knacoee

QbexTn CHHTAKTHYHM

_ Nunca va pazgendten
3a Kpam Hacnegnsanxe

[ pewHo uanuceatxe Monumopdmabm

Ha UMEHa Ha METOIN
ABCTpakuma

Kancynauua

®urypa 3. Knacuguxayus na 3ampyonenuama

3. Pa3BuBaHe Ha NPOrPaMHUCTKH YMEHHS Ype3 Pa3JIudHU
AUJAKTHYECKH MOAX0AM B yyeOHATa IucUUILIMHA ,,[Iporpamupane na Java*

N3yuaBaHeTo Ha MPOrpaMUPAHETO € MPEIU3BUKATEICH U CI0KEH MpoIlec 3a MHOTO cTyaeHTH [10],
THhI KaTO M3MCKBA KaKTO TEOPETHYHO pazOHMpaHe, Taka U MPAKTUYECKO MPHIOKEHUE HA CHUHTaKCHCA U
CEMaHTHKATa Ha KOHKPETHH €3UII1, KAKTO 1 AJITOPUTMUYHO MUCIIEHE U YMEHHUs 3a nporpamupane [11].

Hsaxou mexnyHaponnu opranuzanuu (kato Computing at School Group; Computer Science
Teacher Association; win Association for Computing Machinery) ca onpeaenuim HaCOKU 3a y4eOHU
nporpamMu 3a HaCbpvYaBaHE Ha KOMIIOTbpHATA 'rPaMOTHOCT HA YUCHHUIHUTE, KOUTO TpSI6Ba Ja Haydar ocC-
HOBHOTO ChIbpXKaHHE HA MPOTrPaAMHUPAHETO, KaTO aIrOPUTMH, MOCIEIOBATEIHOCTH, TPOMEHIIUBH, yC-
JIOBUS, IIUKIIM, CHHXPOHU3AIHS, TApaIeIn3bM, IPOLEAYPU U OTCTPaHIBaHE HA TPEMIKH, 3a J]a MOTaT J1a
pa3paboTaT peneHns Ha KOHKpeTHHU npobiemu [12].

Pa3Butnero Ha mpOrpaMUCTKH yMEHHs U3UCKBA €()EKTHBHA M MHOBAaTUBHA 00pa30oBaTelIHA CTpa-
terusi. [IpunaraneTo Ha pa3nuYHU AUJAKTHUECKU TOAXOIN MOXKE J1a MOATIOMOTHE TO3W MpOLec, Karo
HacbpyaBa aKTUBHOTO y4aCTUEC HA CTYACHTUTC, pa3BUBd TCXHUTC aHAJIUTUYIHU YMCHUA U UM IIPEIOCTABA
BB3MOXKHOCTH 32 MPAKTHYECKO MPHUIIAaraHe Ha TPUAOOUTUTE 3HAHMSL.

Hima MHOTO MOAXOASIIY HAYMHH /12 CE€ IPEACTAaBU YIeOHOTO ChABbPKAHNE HA CTYACHTHTE B HaYall-
HUTE KypCcOBe, CBbpP3aHU ¢ porpaMmupane Ha Java. Haii-uecto u3non3Banure ca CTpyKTypUpaHe Ha ypo-
LUTE [0 KOHKPETHU TEMU U 33Ja4H, KOETO M03BOJIsIBA HA CTYACHTHUTE Jia c€ POKYyCUPaT BbPXY KOHKPETHU
yMeHUs U KoHIenuuy. ToBa MOXKe Jja BKIIIOYBA M3y4aBaHE HA OCHOBHU KOHIETIIMU KaTO CHHTAKCUC Ha
€31Ka, TUIIOBC IaHHU, OIICPATOPU, YCJIOBHHU KOHCTPYKIUU U HUKJIA YPE€3 JCMOHCTPALIUN U YIIPAKHCHUA.
CrllecTByBar U APYyTrH, MO-MOIXOASAIIN HAYWHH, 32 MPUBINYaHE HA BHUMAHHETO HA CTYJACHTUTE — IPO-
rpamMHpaHe 1O JBOMKH, MHTEPAKTUBHU JEeMOHCTPAIUH, U3MIO3BaHEe HA BU3YaJHH MOMOIIHH CpPE/ICTBa,
KaKTO M ChCTE3aTeNIeH MoAxXoA. Te3n MeTonu Ha 00y4eHHe He CaMO aHTaXHUpaT CTYIEHTUTE aKTUBHO B
y4eOHUsI MPOIIEC, HO U TH MOJATOTBAT 33 PEalIHU CIICHAPUU Ha MPUJIOKEHHE Ha 3HAHUSATA, KaTo T OKY-
pakaBar Ja pabOTAT B €KHII, A3 U3CIeaBaT MpoOIeMHy U Ja MpHuiaraT KOHIEMIMUTE, KOUTO ca YUHIIH, B
pelaBaHeTo Ha peasHy 3aa4uH.
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3.1. lIporpamupane 1o JBOHKH

[Iporpamupanero Mo JIBOMKHU € U3KITIOYUTENHO €()EeKTUBEH METO IpU 00yUYEHUETO Ha CTYACHTH.
ToBa e TexHUKa IPU KOSATO JBaMa TyIIH paOdOTAT HA €IWH KOMIIOTHP, KaTO €AMHUS OT TAX IMHUIIE KOJa,
a JIpyTHsl CJIeIU HAMCaHOTO, aHATM3Upa TO U Tpesiara nogoopenus. To3u, KOUTO muie mporpaMHus
KOJl € (JOKyCHpaH BbpPXy CHHTAKCHCA, IOKAaTO HAOMI0MaBallis MMa MOIIe] BbpXy oOIara CTpyKTypa u
JIOTHKAaTa Ha mporpamara. ,,[IporpaMmupaneTo no JBOHKH MOXKe Ja MOJ00pH MO3HAHUATA HA YUYCHULIUTE
M0 MPOTPaMUpaHe U Ja UM MOMOTHE Jla MOCTUTHAT 1MO-100po MpencTaBsHe B o0ydeHneTo. Toi ChIno
Taka rnomara Ha o0y4aeMHTe Jia Ch3/1aBaT BUCOKOKAYECTBEHH KOJIOBE M HaMaJlsiBa BPEMETO 33 U3MbJIHE-
HUE Ha 3aJIa4UTe 10 MPOrpaMUpaHe, OTKOJIKOTO M3IOI3BAHETO Ha CAMOCTOATENHO Mporpamupane. [Ipu
MOAXO/AIIN YCIIOBHS € OT 110J13a 32 HAChpYaBaHEe HAa YBEPEHOCTTA Ha YYaIllUTE U MUCJIEHE OT I10- BUCOK
peln, KaTo u34ucauTesHo mucieHe. OCBeH ToBa YYEHHIIMTE, 00y4aBaHHU C MPOrpaMHUpaHe Mo ABOWKH,
CHOOIIABAT 32 MO-BUCOKO YIOBJIETBOPEHHE U YAOBOJCTBUE OT T€3U, KOUTO pabOTAT CaMOCTOATENHO  [5].

[Tpu To31 MeTo Ha paboTa He camo ce MoI00psBaT MO3HAHNUATA HA CTYACHTUTE IO TIPOTpaMHpaHe,
HO M UM C€ Iomara Jia CTUTHAT J0 1o-100po mnpeacTaBsaHe B o0ydeHuero. Te ce ydar ja KOMyHUKUPAT
e(eKTHBHO TOMEXKIY CH U Jla PA3MpeNesaT 3aJadyiTe CHU CIPSIMO CHIHUTE CTPAaHU U MHTEPECUTE Ha
BCEKH Ha Bceku eauH. [Ipu mosiBa Ha mpoOsieM Te MoraT J1a MPeasiokKaT pa3IndHu PemeHus U 1a padbo-
TAT 3a€JHO 3a TSAXHOTO oTcTpaHsBaHe. [1o1XobT HA CHBMECTHO MPOrpPaMUpPAHE MOOLIPSIBA CTYCHTUTE
Ja ObJaT OTBOPEHH KbM PA3JIMYHU IJISTHH TOYKH M Ja IIEHAT BAXXHOCTTA Ha eKunHara pabora. OcBeH
TOBA, TO MOKE J1a yBEJIMYH MOTHBAIMATA HA CTYACHTHTE U J1a UM OCHUTYPH TIO-TIPUSTEH U U3IBJIHEH ChC
CMUCHJ yuyebeH onut. Taka ue, Te3u yMEHHUS U OIUT, IPUJO0OUTH Upe3 IporpaMupane mo JBOMKU, UMaT
JTBITOCPOYHH ITOJI3U 33 PA3BUTHETO HA CTYICHTHTE KAKTO B aKaJIEMUYEH, TaKa M B PO EeCHOHAIICH TUIaH.

3.2. UHTepaKTUBHHU AeMOHCTPALINH

WHTepakTBHUTE JAEMOHCTpPALMU ca METOJ Ha MpenojaBaHe, MPH KONTO CTYAEHTHTE aKTUBHO
y4acTBaT B IpoIleca Ha pellaBaHe Ha MpoOJeMH U HAOMIOAaBaT Kak Te ce pealu3upaT B peasHo BpeMe.
B T031 KOHTEKCT MMpenogaBaTCIIAT U3I10J3Ba Pa3JIMYHU MHCTPYMCHTH U TCXHOJIOTMU, KaTO CUMYJlalluu,
BU3yaJIM3alluy M AMHAMUYHU DPUMEPH C KOJ, 3a Ja WIoCTpupa yueOHus marepuain. Te3u geMoHcTpa-
WU MMO3BOJIABAT HA CTYACHTUTC 1a BUJAAT KOHKPCTHU IMPUIJIOKCHHA HAa TCOPCTUYHU KOHUCTIINU, KATO I'
CBBP3BAT C PEAJIHU 3a/1a4U U CLIEHAPUU.

[TogxombT BKIJIIOYBA HSKOJNKO eTama. [IbpBOHAYanHO, MpenoAaBaTeNsT MPeacTaBs MpodiaeMa U
NPUKaHBa CTYIEHTHTE Ja OOCHIAT Bb3MOXKHH peIleHHs B rpynH, 6e3 Hameca. ToBa e BakHa 4yacT OT
METO/1a, Thl KaTO HaChpUaBa KPUTUUHOTO MUCJIEHE U ChTPYAHUUECTBOTO cpejl cTyneHTure. Ciell IUCKy-
cusiTa MpenoAaBaressIT JEMOHCTPHUPA CBOE PELICHHE, KaTo MUIIE KOJIa Ha XKUBO, OOSICHSBA BCSIKA CThIIKA
1 IMPUKaHBA CTYJACHTUTEC Aa CC BKJIIOYBAT C BBIIPOCU HUJIU IPCAJIOKCHUS. Ta3u JACMOHCTpalursa € UHTC-
PaKTHBHA, TBU KaTo CTYACHTHUTC Yy4aCcTBaT aKTUBHO, 3aJaBaT BbIIPOCHU U MpeajiaraTt pa3JiMiHu HA4YMHHA 3a
pellaBaHe Ha 3a/1a4arta.

Enna momxozsima 3amaya 3a TakaBa MHTEPAKTUBHA JEMOHCTpanus O6u Mora ja Oblie ch3aaBaHe
Ha Mporpama 3a yIpaBlIeHHUE Ha CTYIEHTCKU JIaHHH, KbJIETO CTYACHTUTE OOCHKIAT Kak TpsOBa aa u3-
IJIeXK/1a CTPYKTypaTa Ha mporpaMara, Kak Jja ce 00padoTBar TaHHUTE U KaKBU ONITUMH3AIIMN MOTaT J1a Ce
HanpasAaT. [[puMepsT ¢ BbBEKIaHETO HA JAHHU 3a CTYJACHTH MOXe J1a ObJie MoaudHuIMpaH u pa3umpeH
C JIOIIBJIHUTENHU (PYHKIIMU KaTO COPTHPAHE Ha JaHHU, QUITPUPAHE [0 KPUTEPUH WIIM M3YHUCIIIBaHE Ha
MO-CJ0KHU CTaTHUCTUKH.

Crnen meMOHCTpanmsTa, CTYICHTUTE M TPENoIaBaTesaT o0CHKIAT MPeIUMCTBaTa U HeOCTaTh-
LMTE HA IPEJIOKEHOTO PEIICHUE B CPABHEHHE C TE€3U, KOUTO CTYAEHTUTE Ca F'€HEPUPAIIU 110 BPEME Ha
o0cbkaaneTo. ToBa Hackp4YaBa KPUTHUYCH aHAIM3 M 33IBJIOOYEHO pa30OupaHe Ha Pa3IMYHU MOAXOIHU 32
pelaBaHe Ha eIMH U ChII POOIeM.

3.3. M3noJ3BaHe HA BU3YAJHU MOMOIIIHH CPeJICTBA

M3non3BaHeTo Ha BU3YaIHU TIOMOIIIHU CPEACTBA € BaXKEH METO/] 3a YJIECHsIBaHE Ha 00yYeHUETO U
pa30MpaHeTo Ha KOHLENIMUTE OT CTpaHa Ha CTyAEHTUTE. Te3u cpecTBa BKIIIOYBAT rpapuKu, Juarpamu,
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Ta6n1/1ua, AHUMAIlMU U Jpyrd BU3YaJIHU CJIICMCHTH, KOUTO 1ToMarar ga ¢c€ nNpeACTaBAT CIOXKHHU UJCU I10
HO-SICeH M JOCTBIICH HAuMH.

[Tpumep 3a H3MoI3BaHe HA BU3YaJHN TOMOIIIHH CPEACTBA € MPEICTABIHETO Ha KOJa Ha IIporpaMa-
Ta upe3 kinac-auarpamu. Knac-nuarpamara e tun UML (Unified Modeling Language) nuarpama, kosito
BU3yaJIM3Upa KJIACOBETE B CUCTEMa, TEXHUTE aTpHOYTH, METOAN U BPB3KH MOMEXIYy UM. Ts momara Ha
CTYZICHTHTE 1a pa30bepar CTpyKTypara Ha OOEKTHTE, C KOUTO pabOTAT, M KaK T€ B3aUMOIEHCTBAT TOMEXK-
Iy CH.

© Student

o studentlD: String
o major: String

o Student(name: String, age: int, address: Address, studentID: String, major: String)
e getStudentID(): String

o setStudentID(studentID: String): void

e getMajor(): String

e setMajor(major: String): void

e toString(): String

extends

@ Person © Address
o name: String o street: String
o age: int o city: String
o address: Address o zipCode: String
e Person(name: String, age: int, address: Address) has a o Address(street: String, city: String, zipCode: String)
o getName(): String o getStreet(): String
o setName(name: String): void o setStreet(street: String): void
e getAge(): int o getCity(): String
o setAge(age: int): void e setCity(city: String): void
o getAddress(): Address e getZipCode(): String
o setAddress(address: Address): void o setZipCode(zipCode: String): void
® toString(): String ] e toString(): String

®urypa 5. Knac ouazpama na npocpama

Ha ®urypa 5 e npeacraBeHa kiac quarpama, KoAaTo WIOCTPUpPa B3aNMOOTHOIIEHUATA MEXAY TPU
ocHoBHH kiaca: Address, Person u Student. KiacoBete ca cBbp3anu upe3 acollMMpaHe U HacjelsBaHe,
MOKa3BaliKu Kak 00ekTH oT Tuma Person u Student B3aumozeiictBar ¢ ooextu ot Tuma Address.

Knacwt Person mpezcrasisiBa ocHoBHa HH(OpMAIs 3a YOBEK M ChbprKa IOJIETa 32 UMe, Bb3PacT
" ajpec, koiTo e ooekt oT Tun Address. OT cBos cTpaHa, KinachkT Student Haclie/1Ba BCHUKH CBOHCTBA
u noBezieHue Ha Person, karo 100aBs JOMTBIHUTEIHY TIOJIETA, CIICHU(PHYHH 32 CTYACHT, KaT0 YHHKAJICH
nneHTnuGuKanmoHeH HoMep Ha cryneHTa (studentID) u criermanHOCT (mMajor).

Upes aconmupaHne ce BU3yaIMm3upa Bpb3kara “muma’” Mexay kiacoete Person u Address, nokaro
HaclnesiBaHeTo Mex 1y Student u Person moka3Ba liepapXudHa Bpb3Ka, B KOATO BCEKH CTYJCHT € U YOBEK
C JIOTIBJIHUTEITHH XapaKTEPUCTUKH.

3.4. CbcTe3arelieH MOAX0/A B 00y4eHHETO Mo MporpaMupaHe Ha Java

CncTe3aHusaTa NpeIu3BUKBAT CTYACHTUTE J1a C€ aHTKHUPAT aKTUBHO B y4eOHUS MpoLec U 1a pas-
BUBaT cBouTe yMeHus. [locturanero Ha mo-moOpu pe3ynTaTd TM MOTHBHUpA Jla ydaT MOBedYe U Jia ce
CTPEMSAT KbM IIOCTUTaHE HAa BUCOKH CTaHJApTU. B mpoueca Ha pemiaBaHe Ha 3a7a4u WK pa3paboTBaHe
Ha MPOEKTH CTYACHTUTE Ce aHTKUPAT C peasiHd MpoOJIeMHU U ce yvar Jia Ipujarar CBOUTE 3HaHMS Ha
npakThka. To3u BUJ aKTHBHO YYacTHE U aHTQKUPAHOCT € OT ChIECTBEHO 3HAUCHUE 33 TEXHUs yueOeH
HamnpeabK U pa3BUTHE.

Koraro ce nmoctaBu KOHKpeTHa 3a/1a4a ¥ ONpeesieHO BpeMe 3a paboTa, CTYIEHTUTE Ce CTUMYIIH-
par 1a u3pa3xoaBaT BCUYKU CBOM YMEHUS M 3HAHMSI, 32 J1a 5 peliaT B CPOK U MO Bb3MOXKHO Hal-100pus
HauuH. To3u BUJ HACOUEHOCT UM MOMarart /1a yCBOAT HOBU KOHLENIUH MO-ObP30 U J1a I'M NPUJIoXKaT Ha
IIpaKTHKa. B chIIOTO BpeMe, KOHKYPEHIMATA MEXIY TSIX UM OCHIypsiBa TOIBIHUTEIHA MOTHBALUSA J1a
C€ CTPEeMST KbM MOCTUTAHE HA OTJIMYHU PE3YJITATH.

[lo Bpeme Ha ynpakHeHusTa 1o ,,[Iporpamupane Ha Java® Ha CTyI€HTHUTE ca MOCTaBIHU KOHKPET-
HU 3a71a41, KOUTO TPsiOBa Ja peraT 3a onpe/esieH nepruoa oT BpeMe. To3n MeTos, n3BeCTeH Karo ,,CPOYHO
ydeHe* Wi ,,COPUHTOBE , UM TIOMOTHA J1a c€ (POKYCHPAT BbPXY KOHKPETHH IIeJIU U 1a paboTAT e(heKTuB-
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HO 3a TAXHOTO nocTturane. OrpaHMYEHMST CPOK 3a pelIaBaHe Ha 3aJauyuTe TM Kapa Jja ce KOHIICHTPUpPAaT
BbpXY CHIICCTBEHH aCIEKTH Ha MaTrepuaa 1 Jia u3Moj3Bar BpeMeTo cu no-edexkrusHo. ToBa uM rmomara
Jla yCBOSIBAaT HOBaTa MHQOpMAIHs M0-0bp30  mo-edektuBHO. OCBEH TOBA MPH IMOCTUTaHE HA MOJIOKHU-
TEJTHM PE3YNITaTH, CTYACHTHTE Ce YyBCTBAT MO-YOBIETBOPEHH U TOP/IX OT CBOS TpyA. ToBa ri MOTHBHpA
Jla MpobJIKaBar Ja paboTAT yCUIIEHO U /1a C€ CTPEMST KbM OLIE M0-BUCOKH MOCTHKEHUS.

4. Pe3yaratu oT NpOy4YBaHeTO

10% oT cTyneHTUTe ce 3aTpyAHsABaT MpH paboTara ¢ KJIacoBE U 0OEKTH, KOETO € MOKa3aTesHo 3a
TPYAHOCTTa Ha 00eKTHO-opueHTHpanoto nporpamupane (OOII). ToBa e 0CHOBHA KOHLENIMS B €3ULH
KaTo Java, KOsITO BKJIIOYBA paboTa ¢ abcTpakuus, Karcynamus, HaciaeaaBane U noaumopduzsm. OT cBos
cTpaHa, 7% OT CTyAEHTHTE UMAT 3aTPyJHEHUsI ChC CaMOTO pa3dMpaHe Ha Te3W NMPHUHUUNH. Te ca Kiro-
YOBU 3a Ch3/1aBAaHETO Ha JOOpe CTPYKTypHUpaH KO, HO YECTO M3UCKBAT MO-331bJI00YEHO pa3dupaHe U
NPaKTHKa, 3a 1a ObJaT YCBOCHHU HAITBIIHO.

He manku ca 1 nponeHTuTe Npu CTYJCHTUTE, KOUTO CpeliaT TPYIHOCTH B pa3IMIHU 00IacTH Ha
Java nporpamupaneTo: 6% OT TAX U3MUTBAT 3aTPYJHEHUS] C AHOHUMHUTE KJIACOBE, 7% C U3KIIIOUEHHSITA
u oOpaboTkara Ha rpemku, 8% c yrnpasieHneTo Ha namerta u 8% c nambaa uzpasure. 12% ot cryneH-
TuTe cMmATat, 4ye NetBeans e nmoaxozsiara cpena 3a pa3paboTka, TOKaTO OCTAHAIUTE MOXKE Ja MPe/Io-
yurar apyru cpeau kato IntelliJ IDEA unu Eclipse.

Cnen npoMsiHaTa Ha METOIMKATA C BKJIIOYBAHETO HA TOPECIIOMEHATHTE TEXHHUKH, MPOLIEHTUTE Ha
3aTpy/JIHEHHsS Ha CTY/IEHTUTE B 00J1aCTTa HAa 00EKTHO-OPUEHTHPAHOTO NIPOrpaMHUpaHe 3HAYUTETHO HaMa-
nsixa. CTyzileHTUTe 10Ka3axa M0-BUCOKU HHMBA HAa aHTQXKUPAHOCT U MHTEPEC, a YCBOSIBAHETO HA KIIIOUOBU
KOHIICTIIINH, KaTo KJIAaCOBE, OOEKTH W HACJIEsBaHe, CTaHa MO-JIECHO U JOCTBIHO. Busyanuzanusara Ha
KOHIETIIIUUTE U MIPAKTUYECKUTE YNPaKHEHUS, IPOBECHU B IPYIIH, CHIIO JOIPHUHECOXA 32 M0-I00pOTO
pa3bupaHe U MpujiaraHe Ha TEOpHsITa B MIPaKTHKATA.

3AKIIOYEHHUE

Knacudumnmpanero Ha TpyaHOCTHUTE ITpHU 0OydeHHE Ha CTYJACHTH B IpOorpaMupaHe Ha Java e oT Cb-
IIECTBEHO 3HAUCHUE 3a Pa30MpPaHETO HAa TEXHUTE HYXIU U IpeaAu3BUKaTescTBa. Hsakou crynenTu morar
Jla ce cOMbCKar ¢ TPYJHOCTH IpHU pa30MpaHeTo HA OCHOBHM M HaNpPEJIHAIHM KOHLEMIMH B IPOrpaMupa-
HETo Ha Java, KaTo HanmpuMep 00EKTHO OPUEHTUPAHO MporpaMupaHe, paboTa cbC CTPYKTYPH OT JIaHHH
U aJITOPUTMH, YIIpaBJICHUE Ha U3KIIOUeHUs U Ipyru. [lpu apyru cuHTakcuchT Ha Java moxe na Obne
00BpKBAIll ¥ TPYJCH 3a pa3OupaHe, KOETO MOXKE J1a IOBE/IE /10 TPEIIKU U 3aTPyAHEHUS MPH JeObrBaHeTO
Ha TEXHUS KOJI.

OT U3KIIOUUTEIHA Ba)KHOCT € IPENoAaBaTeInTe J1a U3M0J3BaT JOKa3aHO 100pH METOaH 3a 00y-
YEeHHE U Jja PE0CTaBAT AOI'BJIHUTEIIHN YIPAXKHEHNUS U MaTepUally, 3a J]a IOMOTHAT Ha CTYJIEHTHUTE Ja
IIPEOIOJIEAT 3aTPYyIHEHUATA CU. BakHO € ChIIO Taka Jja ce HachpyaBa aKTUBHOTO MM Y4YacTHE U Ja ce
OCHUTYpsIBa MHIUBHyaJHa MOJKpENa, Koraro € Heooxoaumo. OCBEH TOBa, Ch3AaBaHETO Ha MOAXOJAIIA
oOpa3oBarenHa cpeaa, KbIAETO CTYIEHTHTE C€ YyBCTBAT KOM(OPTHO Ja M3pa3siBaT CBOUTE BBIPOCH H
3aTpy/AHEHMs], € KJIF0YOBO 32 YCHEIIHOTO UM O0y4YeHue.

Te3u ca caMo HAKOM OT Bb3MOXKHUTE MPOOJIEMH, KOUTO CTyAEHTUTE MOTaT Jia CpelHaT Ipu y4e-
HETO Ha Iporpamupasne Ha Java. PemieHuneTo Ha Te3u mpoOJieMU M3MCKBA MOAXOASIIU JUIAKTUYECKU
Marepuay, 100pe CTPYKTypUpPaHU YPOIH U T0CTaThUHO MPAKTHKA.
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