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JIner akryanusanuu padoueil nporpaMmsl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2025 - 2026
y4eOHOM TOy Ha 3aceaHuy KaQeapbl DIEKTPOHUKH U MUKPOIJIEKTPOHUKH

IIporokomor 20 1. Ne

3aB. kadeapoii I[.IOj’caTHﬁ

Pabouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u 0100peHa s peanuzanuu B 2026 - 2027
yueOHOM TOJly Ha 3aceaHuy Kapeapbl DIEKTPOHUKH U MUKPOIJIEKTPOHUKH

IIporokomor 20 1. Ne

3aB. kadempoii I[.IOj’caTHﬁ

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM rojIy Ha 3aceqaHuu Kapeapsl DJIEKTPOHUKU U MHKPOIJIEKTPOHUKH

IIporokomor 20 1. Ne

3aB. kadeapoii I[.IOj’caTHﬁ

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peamsanuu B 2028 - 2029
y4eOHOM roIy Ha 3aceqaHuu Kapeapsl DIIEKTPOHUKU U MHKPOIIEKTPOHUKH

IIporokomor 20 1. Ne

3aB. kadeapoii I[.IOj’caTHﬁ




1 esn ocBOCHMSI AUCHUIJIMHBI (MOZYJIs1)

noJy4yeHre OOYYalOIMIMMUCS 3HAHUHA ¥ MPAaKTHYECKMX HABBIKOB B pa3paboTke
POrpaMMHOT0  o0ecrieueHust It MOOWIIBHBIX —IPHIOKCHUH, (YHKIIHOHUPYIOMIAX IO
yIpaBJIEHUEM OTEpAIllMOHHBIX CUCTEM, OCHOBaHHBIM Ha ANndroid, Ha s3eike Kotlin.

2 MecTo THCHUIJIMHBI (MOYJisl) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

Huctummuaa Co3nanue MOOMIBHBIX NpriiokeHuid aist 10T Bxoaut B 4acTh yueOHOTO
wiaHa (QopMupyeMyr0 y4JacTHUKaMH 0Opa3oBaTENbHBIX OTHOIIEHUH 00pa3oBaTebHOM
IIPOrPaMMBI.

Jus  u3ydeHMs ~ OUCHMIUIMHBI  HEOOXOOUMbl  3HaHMA  (YMEHMs,  BIaJEHU),
c(OpMHUPOBAHHBIC B PE3YJIbTATE U3YUYCHUS IUCIUILTNH/ IPAKTHK:

ANropuTMBI IPOrPaMMHUPOBAHUS U CTPYKTYPBI JaHHBIX

WNudopmarrka n nHGOpMaIIMOHHBIE TEXHOJIOTUU

OcHoBbl IHTEpHET Belei

JluckperHas MaTeMaTHKa

3HaHus (YMEHHUs], BIAJCHUS), IOJyYEHHbIE IPU U3YYEHUM JAHHOW JUCLMIUIUHBI OyIyT
HE00XOUMBI JJ1s U3yYeHUS JUCLUIUIMH/IPAKTUK:

ANTOPUTMBI IPOTPAMMHPOBAHUS U CTPYKTYPHI JaHHBIX

[IpoekTHas neqaTebHOCTh

[IpoaBukeHre HAyYHOH NPOIYKLIIUU

OcHoBbI TporpammupoBanust (Java Script)

SI3pIKM TPOrpaMMUPOBAHUS BCTPAUBAEMBIX CHCTEM

BeinonHenue u 3amyra BeITYCKHON KBaIM(UKAMOHHONW paboThI

3 Komnerenuuu odyuarouierocsi, popmupyemsbie B pe3yJibTaTe 0CBOCHHUS

AUCHMILIMHBI (MOYJIs1) U IVIAHMPYeMble pe3y/ibTaThbl 00y4eHH sl

B pesynbrare ocBoeHMs IUCHUILIMHBI (Moayiisi) «Co3iaHre MOOUIIBHBIX MPUIIOKEHUN
quist 10T» oGyuaronuiics noykeH 001a1aTh CIEAYIOIUMU KOMIETEHIIUSIMHU:

KO)I HHAUKaTopa I/IHILI/IKaTOp JOCTHIXKCHUSA KOMIICTCHIINHN

ITK-1 Cnioco6eH pa3zpabaThiBaTh CTPYKTYPHbIE M (YHKIIMOHAIBbHBIE CXEMBbI 3JIEKTPOHHBIX CHUCTEM
Y KOMILIEKCOB, MPUHIUIHAIBHBIX CXEM YCTPOUCTB C HUCIIOIb30BAaHUEM CPEJICTB KOMIIBIOTEPHOTO
IIPOEKTUPOBAHUS, MPOBEICHUEM IPOEKTHBIX PAacueToB M  TEXHUKO-D)KOHOMHUYECKUM
000CHOBaHHMEM IPUHUMAEMBIX PEIICHUN

IK-1.1 PazpabatbiBaeT ACKHU3HBIM MPOEKT, BKIIOUAIOIINNA: BBIOOP CTPYKTYPHOM
CXEMBbI 3JIEKTPOHHOTO YCTPOMCTBA WM CUCTEMbI MYTEM COIOCTaBICHUS
pa3IMYHBIX BAapUAHTOB M WX OIEHKU C TOYKH 3PEHUS TEXHUUYECKHX U
HYKOHOMUYECKUX TPEeOOBAHMIL; pACCUUTHIBAET BCE HEOOXOIUMBIE TOKA3aTEeNN
CTPYKTYPHOM CXEMBI 3JIEKTPOHHOTO YCTPOMCTBA MIJIM CUCTEMBI, B TOM YHCIIE

IOKAa3aTen KayecTBa; BBIOMpaeT u 000CHOBBIBAET CXEMEI
BCIIOMOTATEILHBIX VCTPOMCTB
[IK-1.2 [Tpou3BOIUT TEXHUKO-PKOHOMUYECKOE 00OCHOBAHUE MMPUHSATOTO PELICHHUS C

pacueTaMun ce0eCTOMMOCTH YCTpOI‘;ICTBa U CTOUMOCTHU €ro 3KCIUTyaTalluu,
CpaBHHBACT C aHAJIOTraMHU IO TEXHHUKO-3KOHOMUYCCKUM XapaKTCPHUCTHKAM




4. CTpyKTypa, 00b€M U conep:KaHue TMCHUILIMHBI (MOAYJISA)
OO0mas TpyI0eMKOCTh NUCIHMIUIMHBI COCTaBIseT 3 3a4eTHhIX eauHull 108 akan. gacos, B TOM
qyuce:
— KoHTakTHas padora — 34,95 akaj. yacos:
— ayauTopHas — 34 akaj. 4acos;
— BHeayauTopHas — 0,95 akaj. yacos;
— camocTosTenbHas pabora — 73,05 akaj. 4acos;
— B (hopMe IpaKTHUECKOH moaroToBku — 0 akaj. vac;

dopma aTTeCTalMNU - 3a4€T C OLECHKON

=
AynutopHas s g dopma
KOHTaKTHas =) Bu TEKVIIEro
& abota 5 = . > Kon
Pa3znen/ rema | g p & £ caMOCTOATENTHHO KOHTPOJIS
gl N Y . KOMITETCHITH
TUCHUIUIMHBL | & 136 e i yCIIEBAEMOCTH U
O |Jlek npakt| 3 5 paboThI POMEKYTOYHO 1
: it E
3an. | 3aH. 8 S U aTTecranuu
1. Beneunue
1.1 UreHue .
BcrpanBaemsie 1 2 | mureparypsi o | YcrHbid ompoc | TIK-1.1
P 4 ———
. Urenue .
1.2 Snpo Linux 1 6 JIUTEpaTypHI 110 VYcTHBIN onpoc IK-1.1
Htoro no pazaeny 2 8
2. BBenmenue B s3bIK
2.1 Ocnosnbre 1 2 Hrenne YCTHBIH ompoc IK-1.1
CRETTECHIAS [a) 4 ITENATVNERL
2.2 Cpena 1 4 | O3HAKOMIEHHE C | vy iz onpoc | TIK-1.1
naznafhoTku Intellil] IDEA
HToro o pasneny 2
3. OcCHOBBHI s3BIKa
3.1 Crpykrypa Co3znanue .
HPOrpaMMEI 1 1 2 [EpPBOTO MPOEKTa YcTHBIN onpoc I1K-1.1
Lntalli 1 IDNC A
3.2 Ilepemennbie 1 1 2 Hrerue Verneii onpoc | TIK-1.1
N TUINEL TAHHEIX ITENATVNERL
3.3 Hanucanue .
Apudmernaecku 1 1 2 | nporpammbi mo | YcTHbIH ompoc | TIK-1.1
3.4  VYcioBHbIe Hanucanue .
BBIPKCHUS ul 4| 1 1 4 | nporpammsi o | ¥YcTHbid onpoc | TIK-1.1
3.5  ¥Ycrnosusie Harmcanue
1 2 4 THBIN oI IK-1.1
KOHCTPYKLIMH nporpammbi o | ¥ ¢ Onpoc
Hanucanue .
3.6 Huksr 1 1 4 [POrpaMMBbI 110 YcTHBIN onpoc IK-1.1
3.7 MaccuBbl # Hanncanue
' 2 2 THBIN OI IK-1.1
JTHAIa30HbI 6 IPOrpaMMBbI 110 Ye omnpoc




HTtoro mo pasugeny 8 | 9 | 24 |

4, OyHKIAHA

4.1 OyHKIUU U Hamucanne . T1K-1.1, TIK-

X napaMeTpB] 1 2 6 TPOrpPaMMBbI 110 YcTHbIH onpoc 19

4.2 TIleperpyska| 4 Urenue

byHKIHH, 2 2 6 JMTEPATYPBL, |y, - o onpoc [K-1.1, TIK-

1m0 ma- HaIMcaHue 1.2

BBIPAXKCHUS MIPOTPaMMBI 110

HToro mo pazueny 3 4 12

5. OOBekTHO-

5.1 Knaccel, Hanucanue

OOBEKTEI, 4| 2 4 8 MPOTPaMMBI T10 Vermiii onpoc T1IK-1.1, TIK-

KOHCTPYKTOPBHI, 3a/IaHUIO, YTCHUE 1.2

uHTEpPEHCHI JUTEPaTYypPHI MO

Htoro no pazaeny 2 4 8

6. Komnexkuuun wu

6.1 MsmeHsembie Nzyuenue

U HEU3MEHSEMbIC Marepuaia 1o . IK-1.1, ITK-

4 10 VYcrHbIl onpoc

KOJIJICKIINH, TEME, HallCaHHUE 1.2

orepanuu c MIPOrPaMMBI 110

Htoro no pazaeny 10

7. KopyTtunsl

71T Hsyuerne MK-1.1, TIK
' CXHOTIOTHH 4 4 Matepuaia, VYcTHBIN onpoc l 2’

KOpyTHH HaIMCaHHE '

Hroro mo pazueny 4

8. IIpomexyrouHas

81 3awer ¢|4 [ToaroroBka k

ﬂTTPI—IR‘nﬁ RAYETN

Hroro no pazueny 1,05

HToro 3a cemectp 17 17 72 340

Hroro 1oy 17 17 |73.0 3a4eT ¢ OIEHKOM

TUCITUTITAHE Y




5 O0pa3oBaTesibHbIEC TEXHOJIOTHH

Jns  peanu3aluy  NpPEelyCMOTPEHHBIX BUIOB  y4eOHOW paboThl B KadyecTBe
00pa30BaTeNbHbIX TEXHOJOTUN B MPENOJaBaHNUU JAUCLHUIUIMHBI UCIIONb3YIOTCS TPAJAULIMOHHAS U
MOJ1yJIbHO-KOMIIETEHTHOCTHAsI TEXHOJIOTHH.

Jlekuuu TPOXOJAT B TPATUIMOHHOH (Gopme U B (opMme nekiuii-koHCcyibpTanuii. Ha
JEKUUAX-KOHCYJIBTAlUAX M3JI0KEHUE HOBOTO MaTepualia CONPOBOXKIACTCS IOCTaHOBKOM
BOIIPOCOB U JUCKYCCUEH B IIOUCKAaX OTBETOB HA 3TU BOIPOCHI.

IIpy BBINOJHEHMM NPAKTUYECKUX pPAOOT CTYAEHTBHl YYaTcs HaBbIKAMHM HaIMCAHUS
IpOTpaMM, paCCMOTPEHHBIX Ha JICKIIMOHHBIX 3aHATUAX. [Ipu 3amuTe npaktnyeckux padot nepen
CTYACHTaMM CTaBSTCS 3aJlaud, TPeOyroIue JOTHYECKOT0 MBIIUICHUs, IPUHIUIIA 0000IIEHUs U
COIIOCTABJICHHUS.

CamocrodrenbHas paboTa CTUMYJIUPYET CTYACHTOB B IPOLIECCE OATOTOBKH JIOMALTHUX
3a/1aHUM U NIPU TOATOTOBKE K IPOMEXYTOYHOM aTTECTALIUH.

6 YueOHO-MeTOUYECKO€E 00ecrieueHHe CAMOCTOATEIbHOI padoThl 00y4YalommXxcst
[IpencraBneno B npusoxxenuu 1.

7 OneHOYHbIE CPEICTBA ISl IPOBEeHNUsI POMEKYTOYHOM aTTecTAlluN
[IpencraBieHsl B NPUIOKEHUU 2.

8 YueOHO-MeToqHYeCcKOe U MHGPOPMALHOHHOE o0ecTieyeHHe JUCHUILINHBI (MOTYJIs1)

a) OcHoBHas JMTEpaTypa:

1.CokonoBa, B. B. BbluncinutenbHas TexHMKa M HH(OPMALMOHHBIE TEXHOJOTHH.
Pa3paboTka MOOMIIBHBIX HPUIIOKEHHH : ydueOHoe mocobue s By3oB / B. B. CokomoBa. —
Mocksa : M3marensctBo HOpaiit, 2022. — 175 ¢. — (Bsicmiee obpazoBanue). — ISBN 978-5-
9916-6525-4. — Tekcr : anekrpoHHbIii // ObpazoBatenbhas miardpopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/490305 (xara obparenus: 18.09.2022).

2.Cunnnpi, U. B. Pa3paboTka MOOHJIBHBIX MpHIOKeHUH : ydeOHoe mocobue / U. B.
Cunnnpie, E. A. Yepnos, 0. A. Boponmos. — Mocksa : PTY MUPDA, 2023 — Yacts 1 —
2023. — 162 c. — ISBN 978-5-7339-1799-3. — Tekcrt : anektpoHHblii // JlaHb : 37€KTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/368735 (mata oGpamieHus:
19.07.2024). — PexuM 0CTyMA: Uil aBTOPU3. OJIb30BATEIICH.

0) onoiHuTeIbLHAS JIUTEPaTypa:

1.ITupckas, JI. B. Pa3paborka mMoOmibHBIX mpuioxeHuir B cpene Android Studio :
yueOHoe mocobue / JI. B. Tlupckas ; FOxubiit henepanbHblii yHUBEpCUTET. - PocToB-Ha-J[oHY ;
Taranpor : U3narensctBo FOxxHOTO denepanbHoro ynusepcutera, 2019. - 123 ¢. - ISBN 978-5-
9275-3346-6. - Tekcr : snektponnbiit. - URL: https://znanium.com/catalog/product/1894469
(mata oopamienus: 18.09.2022). — Pesxxum A0CTyMa: O MOAMUCKE.

B) MeToanueckue ykazaHus:
[IpencraBieHbl B IPUIOKEHUH 3

r) [Iporpammuoe obecneuenune u UHTEepHeT-pecypcebl:

IIporpammHoe obecnieuenue

Haumenosanue [10 Ne nmoroBopa CpoK AeiCTBUS TULEH3UN

7Zip ¢B000IHO pacupocTpansemoe 1O 0eccpoyHO




MS Office 2007 |y, 135 o 17.09.2007 GeccpouHo
Professional
JetBrains IDEA
Community cB0oOoAHO pacrpoctpansemoe [10 0eccpovHO
Edition
IIpodeccnonanbHbie 6a3bl JaHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
HasBanwue kypca CchlIKa

ITouckoBass cucrema Axagemus Google (Google URL: https://scholar.google.ru/
Scholar) ' ' ' '
HaI_[I/IOHaJIbHaSI I/IH(bOpMaI_[I/IOHHO-aHaJH/ITI/I‘-IeCKaSI URL
cucteMa — Poccuiickuii HHIEKC HAyYHOTO IUTUPOBAHUS T . .
(PUHLI) https://elibrary.ru/project_risc.asp
DnekTpoHHas 06a3a nepuoanveckux mganui East View
Information Services, OO0 «MBUC»

9 MartepunajibHO-TEXHHYECKOe o0ecnevyeHne JTUCHUILIMHBI (MOIYJIsl)

https://dlib.eastview.com/

MarepuanbHO-TEXHHUECKOE 00ecTIeyeHne AUCHUIIMHBI BKIKOYALT:

MatepuraiabHO-TEXHUUYECKOE 00ecTIeYeHNE TUCIUIUIMHBI BKIOYAET:

VY4yeOHble ayAUTOpUU Ul NMPOBEJNCHUS 3aHATUN JEKIMOHHOIO TUMA MYJIbTUMEIUNHHBIC
CpEJCTBA XpaHEHMUs], Iepelauul U NpeACTaBICHUS HHPOpMALIUU

VY4eOHble ayIUTOPUH Ul NPAKTUYECKON U CaMOCTOSATENbHONW paboThl 00ydaromuxcs ¢
nepcoHabHbIMU KommbioTepaM ¢ 11O u3 m. 8(r), BbixomoM B MHTEpHET U C JOCTYNOM B
3JIEKTPOHHYIO HH(OPMALMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA



IIpunoxenne 1

6. YueOHO-MeTOAuYeCKOe o0ecneyeHrne CaMOCTOATEIbHOI padoThl 00y4aloIMXCs
[To qucuuIuIMHE PeyCMOTPEHA ayTUTOPHAS U BHEAYTUTOPHAS CAMOCTOsATENIbHAS paboTa
oOydJaronuxcs.
AynuropHas caMOCTOSITENbHAs paboTa CTYA€HTOB IIPEII0IAraeT OTBETHI Ha BOIIPOCH] HA
MPAKTUYECKUX 3aHATHUSAX MPU 3alIuTe padoT.
Bonpocsl k 3amuTte padoTbl Ne2:

1. Yro Ttakoe nepeMeHHas?

2. Kakwue Buapl mepemMennsix B s3bike Kotlin Be 3HaeTe? B yem ux pasmuums?

3. Kakue turnbl nepemeHHbIX B si3bike Kotlin Bol 3HaeTe?

4. MOXHO 1M B XOJ€ NMPOrpaMMbl M3MEHUTH 3HAUCHUE PaHEEe HHULIMATU3UPOBAHHOM
HepeMEHHOM, 00BSIBICHHON KITFOUEBBIM CJIOBOM Val?

5. MoxHO 1M MHULMaIU3UpoBaTh NepeMeHHyro Tuna UByte 3nauenuem -2557 OtBer
000CHOBATb.

6. Kakumu Tunamu oOBSBIISIIOTCS TIEPEMECHHBIC, XPAHSIIUE APOOHBIC 3HAUCHUS?

Bomnpocsl k 3ammTe padoTsl Ne3:
1. Yewm otnuyaercs npepuKCHbIN HHKpeMEeHT oT nocTdukcHoro? [lpusenure npumMepsl.

2. Kak npu neneHuH 1elbiX Yucell MOTYYUTh Pe3yJIbTaT, COJASPKALINA JPOOHYIO YacTh?
3. KakoB Oyzner pe3ynbTar onepamuu: a=6and7?

Bonpocsl k 3amurte padotsl Ne4:
1. B yem pa3HuLIa BBHINOJHEHUS ONEpaluu OF HaJ JIOTUYECKUMH M YHCIOBBIMU

onepangamMu’?

2. B uem pazHuIa MEeXIy ONepanusimMu = 0 ==

3. Kakas omepamusi HaJ JIOTUYECKUMHU OTIEpaHIaMH 0003HAYAETCS BOCKIHUIATCIIEHBIM
3HAKOM?

Bonpocs k 3amurte padotbr NeS:
1. MOHO JIi 3aMEHUTh KOHCTpYKLUIO if KoHCTpyKIMeit when?

2. B kakux ciyuasx cieayer ucrosis3oBath When, a B kakux if?
3. OOBSICHUTH CHHTAKCUC KOHCTPYKIHUH If.
4. OOBSICHUTH CHHTAKCHC KOHCTpYKIUU When.

Bonpocs! k 3amuTte padotbl Ne6:
1. B kakom ciyuae cieayeT Ucoib3oBarth nuki for, a B kakom while?

2. Kakossl ¢hyHKIMHu ciayxe0HbIX cioB break u continue?
3. B yem pa3HuIiia Mex1y HUKIAMH C IPEIYCIOBUEM U MOCTYCIOBHEM?

Bomnpocsl k 3ammTe padoTsl Ne7:

1. Yto Takoe MaccuB?

2. Kakwue BapuaHTbl OOBSIBICHHS U HHUITHAIN3AIUN MACCHBA BbI 3HaeTE?
3. C Kakoro 4mcia HaYMHACTCS HyMepaIus 3JICMEHTOB MaccHBa?

4. Kak B s3eike Kotlin MoxHO 00BSIBUTH MacCHB U3 IPOOHBIX YHCEN?

IMpakTnyeckune 3a1aHusA
1. Co3nate u 3aIMyCTUTH MIPOCKT, BHIMOJIHUB YKAa3aHHBIC B TEOPETHUECKON YaCTH IIaTH.

2. B co3gaHHOM Ha TEpPBOM TPAaKTUYECKOM 3aHSATHH TMPOEKTE OOBSIBHTH U
WHULAAIM3UPOBATh LICJIOYUCICHHYI0O HEU3MEHSAEMYI0 IIEpEMEHHYI. BbiBecTu ee
3Ha4YeHHE B KOHCOJIb, UCIIOJIb3YsI CTPOKOBBIH IIA0JIOH.



Hamucarts mporpamMMy BBIBOIa B KOHCOJIb PE3YJIbTATOB MPHUBEACHHBIX B TEOPETUIECKON
Y4aCcTH apU(PMETUUCCKIX U IOPA3PSAHBIX OIEPALIHIA.

Hamucate mporpammy BbIBOJIa B KOHCOJIb PE3YJIBTATOB YCIIOBHBIX BBIPQKCHHU H
JIOTUYECKMX OIEPALM, PACCMOTPEHHBIX B TEOPETUYECKON YaCTH.

[ToBTOpHTH MpPHUBEICHHBIE B TeOpeTHUYecKoit yactu nmpumepsl B IntelliJ IDEA.
M3MeHnTh 3HaYeHHs IEPEMEHHBIX U ITPOBEPUTDH PE3YIbTATHI BHIIOIHEHHS IPOTPaMMBI.
Hamucare mporpaMMy BeIBOJIa B KOHCOJIb KBajapaToB umcen oT 1 mo 20, ucnomib3ys
IHKJIBL.

Hamnucarts mporpaMMy BbIBOJIa B KOHCOJIb TAOJIHUIIBI YMHOKEHUS, UCIIONB3YSI LIUKJIBL.
Hammucate mporpamMmy BBIBOJa B KOHCOJb AHIVIMHCKOTO aj(aBuUTa, WCIOIb3Ys
JIMANa30HbI ¥ UKL



Ipuio:xkenne 2

a) [lnanupyemblie pe3yJibTaTbl 00y4eHUs] U OLIEHOYHbIE CpeICTBa /JJsl NMPOBeJACHHUS

MPOMEKYTOYHOM ATTeCTANMH:

Kon Nuaukarop
HHANKATOPA JOCTHKEHHU A
KOMIIETEHI[M U

OuneHo4Hble cpeacTBA

IIK-1: Cnocoben pazpabamviéams cmpykmypHbvle U (QYHKYUOHATbHbIE CXeMbl DIeKIMPOHHBIX CUCTEM U
KOMNJLEKCO8, NPUHYUNUATIbHBIX CXeM YCMPOUCME ¢ UCNOIb308AHUEM CPEOCE KOMNbIOMEPHO20
NPOEeKmMupoBanis, NPoseoeHuem NPOEKMHbIX pAciemos U MexHUKO-IKOHOMUYEeCKUM 000CHOBAHUEM

NPUHUMAEMbIX peuleHUll

IK-1.1 PazpabarsiBaeT
ACKU3HBIN MPOEKT,
BKJTFOUAIOIIIHI: BEIOOD
CTPYKTYPHOM CXEMBbI
AIIEKTPOHHOTO
YCTPOICTBA UM CUCTEMBI
ITyTEeM COIIOCTAaBJICHHS
pa3IMYHbIX BAPUAHTOB U
WX OICHKHU C TOUKH
3peHUs] TEXHUYECKUX U
YKOHOMHYECKHX
TpeOOBaHMIA;
pacCUUTHIBAET BCE
HE00XOUMbIE
MOKA3aTeNN CTPYKTYPHOU
CXEMBI ANEKTPOHHOTO
YCTPOMCTBA WIIH
CUCTEMBI, B TOM UHUCIIE
MOKa3aTelld KauecTBa;
BBIOUpAeT U
000CHOBBIBAET CXEMBI
BCIIOMOTaTENbHBIX
YCTPOMCTB

[IpumepHbIe BONPOCHI /715 MOJIyYEHHSI 3a4€Ta C OLICHKOM:
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Yro Takoe nepemMeHHas1?

Kakwue Bupl nepeMeHHbIX B si3bike Kotlin BbI 3HaeTe?
B gem ux paznuuns?

Kaxkue tunbl nepemenHbix B si3bike Kotlin Be 3Haete?
MOXHO M B XOfie POrpaMMBbl U3MEHUTH 3HAYCHUE
panee MHHULMAIA3UPOBAHHON IIEPEMEHHON,
0OBSABJICHHOH KITFOUEBBIM CiI0BOM Val?

MOXHO 7 HMHUIMAIM3UPOBATh MEPEMEHHYIO THIIA
UByte 3nauenuem -255? OTBeT 000CHOBATH.

Kakumu  TunamMum  OOBSIBISIFOTCS  MEPEMEHHbIC,
XpaHALye IpoOHbIC 3HAYCHHS?

Uem ommyaercss NOPEePUKCHBIA HWHKPEMEHT OT
nocrdukcHoro? [Ipusenute npumepsl.

Kaxk npu fejIeHur 1eNbIX YUCelT TIONTYYUTh PE3YJIbTar,
cozieprKaIuii APoOHYIO 4acTh?

KakoB Oyyiet pe3ynbrar onepanuu: a=6and7?
B dyem pasHuma BBINONHEHHWS ONepanuu OF Haj
JIOTMYECKUMU U YHCIIOBBIMH OTIEpaHIaMu?

B dem pasHuIla MEXIy ONepanusiMu = U ==

Kakast omepanms Haj JOTHYECKHMH OIEpaHIaMH
0003HaYaeTCs BOCKJINIATEILHBIM 3HAKOM?

MOKHO 71 3aMEHHUTh KOHCTPYKIUIO If KOHCTpyKIneit
when?

B kakux ciydasx ciiemyeT ucrnonb3oBaTh When, a B
kakux If?

OOBSCHUTH CHHTAKCUC KOHCTPYKITUH If.

OOBSCHUTH CHHTaKCUC KOHCTpYKIuu When.

B kakom ciyuae cieayet ucnonb3oBarh ki for, a B
kakoMm While?

KaxkoBsl pyHKIIHH cityxeOHbIX coB break u continue?
B 4eMm pasHuIa MEXAy HUKIAMHU C MPEAYCIOBUEM U
MIOCTYCIIOBUEM?

Yro Takoe maccus?

Kakue BapuaHTBl OOBSBICHHUS W HHHUIMATH3AIUH
MaccuBa BbI 3HaeTe?

C xakoro 4mcia HaYMHACTCS HyMEpalus JIEMEHTOB
MaccuBa?




23. Kax B s3pike Kotlin MoxHO OOBSIBUTH MacCHB U3
IpoOHBIX uncen?

[IK-1.2 [Ipon3BOAUT TEXHHUKO- [IpakTruueckue 3aganus s IOJTYyYCHHS 3a4eTa:
HKOHOMUYECKOE 1. Co3zparp 1 3amyCTUTh IIPOEKT, BHIIOJIHUB YKa3aHHbIE
000CHOBaHHE MMPUHATOTO B TEOPETHYECKOW YaCTH IIIary.
pELIeHUs C pacyeTaMu 2. B co3maHHOM Ha TEPBOM TMPAKTUYECKOM 3aHITHH
ce0eCTOMMOCTH MIPOEKTE O0OBSIBUTH u WHULHAIN3UPOBATH
YCTPOMCTBA U CTOUMOCTH LIETIOYUCIICHHYI0  HEU3MEHSEMYI0  IMEPEMEHHYIO.
€ro AKCILTyaTalllu; BriBecTn ee 3HaYeHHME B KOHCOJb, HCITOJIB3Ys
CpaBHHUBAET C aHAJIOTaMU CTPOKOBBIH 1I1a0JI0H.

10 TEXHUKO- 3. Hamucarps nporpaMmy BbIBOJIa B KOHCOJIb PE3YJILTATOB
SKOHOMHUYCCKHUM MIPUBEICHHBIX B TEOPETHUECKOU YacTu
XapaKTEPUCTHKAM apuMETUUYECKUX U TTOPA3PSATHBIX OTICPALIUA.
4. Hamucars nporpamMmy BbIBOJIa B KOHCOJIb PE3YIbTATOB
YCIOBHBIX BBIPOKEHUI U JIOTMYECKUX OIEepaluid,
PaCCMOTPEHHBIX B TEOPETUUYECKOM YaCTH.
5. IloBTOpUTH TNpPHUBEACHHBIE B TEOPETHYCCKOM YACTH
npumepsl B IntelliJ IDEA.
6. V3MeHWTh 3HA4YCHHS TICPEMEHHBIX MW TIPOBEPUTH
pe3yJIbTaThl BBHITIOJIHEHUSI IPOTPAMMBI.
7. Hamucarh mporpaMMy BbIBOAA B KOHCOJIb KBaJpaToB
yucen oT 1 10 20, UCTIOB3YSI LIUKJIBL.
8. Hamucars mporpamMmy BbIBOJIa B KOHCOJb TaOIUIIBI
YMHOXEHUSI, UCTIOJIb3Ys IIUKIIBI.
9. Hamwmcats  mporpamMmmy  BbIBOJa B KOHCOJb
aHnIMicKkoro angaBuTa, UCHOJb3YS JUAa30Hbl U
LMK,
0) Ilopsaaoxk mpoBeleHUs] MPOMEKYTOYHOW ATTECTANMH, MOKA3aTeJH M KPUTEPHHU
OLIEHUBAHUA:

HpOMG)KyTO‘IHaSI arreéctalusd 1O AUCHHUIUIMHE BKIHOYACT TCOPETUYCCKUE BOIIPOCHI,

MO3BOJIAIOIIME OOCHUTH YPOBCHL YCBOCHHA 06y‘-IaIOHH/IMI/IC$[ 3HaHI/II71, W INPaKTHYCCKUEC 3aaaHus,

BBISBJISIFOIIME CTENIEHb CPOPMUPOBAHHOCTH YMEHUM U BIaIC€HUH.

Ioka3aresu M KPUTEPUM MPOMEKYTOYHOM aTTECTALMU (3a4eT ¢ OLEHKOI):

— Ha OIEHKY «OTJHYHO» (5 0aoB) — 00yJarOMIMiicsS JEMOHCTPUPYET BBHICOKHI YpOBEHB

c(OpMUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CHUCTEMAaTHYecKoe U TIyOOoKoe 3HaHue

yueOHOro Marepuaja, CBOOOJHO BBIMOJHSET MPaKTUYECKHE 3a/aHus, CBOOOJHO ONEpUpYeT

SHaHUAMU, YMCHUAMU, IPUMECHACT UX B CUTyallUAX MOBBITIIEHHOM CII0KHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamia) — oOyJaroniuiics IEMOHCTPUPYET CPEIHUNM YPOBEHB

C(l)OpMI/IpOBaHHOCTI/I KOMHGTGHHHﬁZ OCHOBHBIC 3HaHHWsA, YMCHUSA OCBOCHBLI, HO OJOITYCKArOTCA
HE3HAYUTCIIbHBIC OH_II/I6KI/I, HETOYHOCTH, 3aTPYAHCHHUA IIPU AHAIIUTUICCKUX OIICpaluax, IEPEHOCC

3HAaHUH 1 YMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTyalluU.

— Ha OICHKY «YyAOBJIETBOPUTEJbHO» (3 Oamra) — oOOydYarOmIMiiCs JEeMOHCTPUPYET

MOPOTOBBIA YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHIIMI: B XOA€ KOHTPOJBHBIX MEPONPHUATHN

JOMYCKalOTCAd OIIMOKH, MPOSBISETCS OTCYTCTBHE OTAEIbHBIX 3HAaHUM, YMEHHUH, HAaBBIKOB,




0oOy4aroluicsl WCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS TNpPU ONEPUPOBAHUU 3HAHUSIMH U
YMEHUSIMU NPU UX TIEPEHOCE HA HOBBIE CUTYAIUH.

— Ha OIICHKY «HeY/T0BJIETBOPUTEIbHO» (2 Oaiuia) — 00yJaromuiicst AeMOHCTPUPYET 3HAHUS
He Ooisiee 20% TeopeTHUECKOro MaTepualia, JOMYCKAaeT CYIIECTBEHHbIC OLIMOKH, HE MOXET
MOKa3aTb MHTCIUICKTYAJIbHBIC HABBIKU PCIICHUA ITPOCTHIX 3a4da4.

— Ha OIICHKY «HeYJO0BJIETBOPHUTEJIbHO» (1 Oamr) — oOydaromuiics HE MOXKET IOKa3aTh
3HAaHHUS Ha YPOBHE BOCIPOM3BEACHHS M OOBSCHEHUS WH(POpMAIMU, HE MOXET I[0Ka3aTh
WHTEIJICKTYaTbHbIC HABBIKM PEIICHUS TPOCTHIX 3a/1a4.



Ipuioxkenue 3
Memoouueckue ykazanus 011 nPpaKmMu4ecKux 3aHamuil
IIpakTuyeckoe 3ansaTue Nel
Cpena paspaéorku npuioxennii IntelliJ IDEA
Llenb 3aHATHS: 3HAKOMCTBO CO cpezoit pa3padotku npwioxkenuit IntelliJ IDEA.
TeopeTuyeckas 4acTb

Android — omepanuoHHas CHCTEMa, KOTOpas IIMPOKO HCIOIB3YeTCss B MOOMIBHBIX
ycTpoiicTBax (cMapTdoHax, CMapT Yacax W IUIAHIIETHBIX KOMIIBIOTEPaX) M BO BCTPAMBACMBIX
cucTeMax. JTo OecruiaTHas OlepalMoOHHasi CHCTEMa, OCHOBaHHas Ha spe Linux ¢ uarepdericom
nporpammupoBanus Java. [Ipunoxenue s Android muinercst Ha si3bike Java win Ha Oosee
coBpemenHoM si3bike Kotlin. Haubosnee momyssipHOW cpenoil pa3pabOTKU HPUIIOKEHHN IS
MOOMJIBHBIX YCTPOWMCTB M BCTPaMBACMBIX CHCTEM B HacTosiee Bpems seisercs Android Studio,
ocHoBanHas Ha IntelliJ IDEA or komnanuu JetBrains. Ona mpenocTaBisieT WHTEIPHPOBAHHBIC
UHCTPYMEHTBI JJIsl pa3paOOTKu U OTIaAKH. [Isl OTJIAJKU MPUIIOKCHUH HCIIONIB3YETCsl IMYIISTOP
MOOWJIHOTO YCTPOWCTBa — BHPTYyajibHas MalllMHA, Ha KOTOPOH OyJeT 3alyCKaThCsl CO3JIaHHOE
HPHIOKEHHE.

B xypce «SI3bIku IpOrpaMMHPOBaHUSI BCTPAUBAEMBIX CUCTEMY ISl H3yUCHHUSI OCHOB sI3bIKa
Kotlin namu OGyner ucnone3zoBatbes IntelliJ IDEA. 3arpys3uts OecruiatHyro Bepcrro Community
MOXHO 10 azapecy https://www.jetbrains.com/idea/download/. lannas cpena AOCTYIHA KaK JUis
Windows, tak u g MacOS u Linux.

[Tocne ycranoBku 3amyctum IntelliJ IDEA. Ham oTkpoeTcst ctapToBOe OKHO MPOTrpaMMBI, B
KOTOPOM BBIOEpEM co3aanue HoBoro mpoekra New Project.


https://www.jetbrains.com/idea/download/

E New Project

Q

New Project Name: Iessor‘
Empty Project
Pty Proj Location: ~\ldeaProjects
Senerators Project will be created in: ~\ldeaProjects\lesson
Maven Archetype Create Git repository
m JavaFX Language: Java Kotlin Groovy HTML +
Kotlin Multiplatform
© Compose Multiplatform Build system: Intelli) Maven Gradle
IDE Plugin
9 JDK: < openjdk-18 Oracle OpenJDK version ¥
Android
Add sample code
To create a complex project, use the Kotlin Multiplatform generator.
?

Cancel

Puc. 1. Oxno menemkepa SDK

B none Name ykaxem uMst mpoekta, B osie Location MoxHO ykas3arts ImyTh K IIPOCKTY, €CITH
HE yCTpauBaeT MyTh M0 yMoiuaHHi0. [Tockonbky Mbl Oyaem padotath ¢ si3pikom Kotlin, B mose

Language Beioepem mynkT Kotlin

Kpome Toro, B mone JDK ™oxno ykazare nyrs k Java SDK, koropsiii Oyzaer
HCIIOJIb30BaThCs B npoekTe. Kak mpaBuiio, 3T0 Moje M0 YMOTYAaHUIO YXKe COAepKUT myTh K JDK,
KOTOpBIi YCTAaHOBJICH Ha JIOKAJIBHOM KoMmbioTepe. Ecimm 3To mome mycTo, TO €ro Hazxo

YCTaHOBUTA.

ITocne aToro Haxkxmem Ha KHoOnKy Create, cpema co31act 1 OTKPOET MPOEKT.

Edit View Navigate Code

B e

. lesson

i Project = = | & —
{ T ——
i > .idea
v src
v main
kotlin
resources
> test
m lessoniml
> 1l External Libraries

Structure

© Scratches and Consoles

M Bookmarks

P version Control i= TODO © problems

(m|

Refactor Build Run

& Terminal

Tools VCS Window Help

i~ AN

Search Everywhere Double Shift
Go to File Ctrl+Shift+N

Recent Files Ctrl+E

Navigation Bar Alt+Home

Drop files here to open them

© services

esson -

Add Configuration...

p O
(+]
v

SUDEDICN



Puc. 2. OxHo npoekTta

B neBoii uwacTu mpexacraBieHa CTpyKTypa mpoekTa. Bcee dailnbl ¢ HMCXOAHBIM KOJIOM
OMeNarTcss B manky Src. Ilo yMmoiYaHWIO OHAa COACPXKUT JBE TMAalK{: Mamka main
(mpeaHa3HaueHa AJIs KOAa IporpaMMbl) U nanka tests (mpeaHasHaueHa ajs TECTOB).

B manke main takxe mo ymoa4aHuio coszgaercs mamka Kotlin mis ¢aitnos ¢ KogoM Ha sI3bIKe
Kotlin. ITo ymoauanuro sta namka mycra. Jlo6aBuM ¢aii ¢ HCXOIHBIM KOA0M. JIJIs 5TOro HaXXMeM
Ha nanky Src/main/kotlin mpaBoii KHOIIKOW MBIIIY U B KOHTEKCTHOM MEHIO BbIOepeM IyHKT New -
> Kaotlin Class/File:

n Eile Edit View MNavigate Code Refactor Build Run Tools VCS Window Help esson
lesson ' src - main kotlin
= Project e
=
= v Iglesson C:\Users\Oleg\ldeaProjects\lessc
= > idea
v src
b main
kotlin
resources New b € Java Class
> it Kotlin Class/File
test ¢ Ccut Ctrl+X I.‘ =
i = File
m lessoniml = e CirlsC .
> 1l BExternal Libraries = Scratch File Ctrl+Alt+Shift+Insert
Copy Path/Reference...
© Scratches and Consoles Package
o Paste Ctrl+V
4 1 package-infojava ul
Find Usages AlL=F7 8 module-info.java
Find in Files... Ctrl+5Shift+F N
o ) am HTML File
Replace in Files... Ctrl+Shift+R i i
Trite N Kotlin Script
Kotlin Worksheet
Refactor > Swing Ul Designer > :
DeETiElS > 11 Resource Bundle
EditorConfig File 1
Reformat Code Ctrl+Alt+L

Puc. 3. Coznanmne HOBOTO (aiisia ¢ HCXOAHBIM KOJIOM

B mosiBUBIIEMCsI OKHE ClieyeT yka3aTh UMs HOBOrO (aiina, ykasare tun File u Haxars
Enter.

MNew Kotlin Class/File

app]

& Class

Interface

g

g

Sealed interface
¢ Data class

F Enum class

¢ Sealed class

& Annotation

E T | SO



Puc. 4. Coznanue HOBOTO haiiia ¢ HCXOAHBIM KOJIOM

[Tocie HaxkaTus Ha KaaBuiny Enter B manky Src 0yaer qo6asieH HOBBIH (aiii ¢ kogom Kotlin
(B cayyae Bbime ¢aitn app.kt). A B IEHTpaJbHOH YacTH OTKPOETCS €ro coaepxumoe. Ilo
YMOJTYaHHIO HOBBIN (aiin mycT. Jlo6aBUM B HETO CIIETYIOLIHIA KO:

fun main () {
printin("Hello World")

Toukoii Bxoma B mporpammy Ha Kotlin siensiercs dynkuus main. st ompeneneHus
(GyHKUIMH TPIMEHSIETCs KITFoueBoe cI0Bo fun, mociie koToporo uaet HazBaHue QyHKIMU — TO €CTh
main. lanHast pyHKIUS HE IPUHUMAET HUKAKUX [IAPaMETPOB, MOITOMY IOCIIe Ha3BaHUs (QyHKIHU
YKa3bIBAIOTCS MMYCTHIE CKOOKH.

B ¢urypHbIx cKoOKax ONpeueNsoTCs Te AeHCTBHS, KOTOPbIE BBIMOIHIET QyHKIHsS main. B
JTAHHOM Cilydae BHYTpH (QYHKIMH Main BeImojHseTcs apyras ¢yHkius — printin(), koropas
BBIBOJIMT HEKOTOPOE COOOIICHHE Ha KOHCOITb.

Jlnst 3ammycka mporpamMMbl HakmeM Ha 3Hadok Kotlin psimom ¢ epBoii cTpokoit Koja uiiu Ha
Ha3BaHue (haiiya u BeIOEpEM B MOSBHUBIIEMCS MeHI0 MyHKT Run 'AppKt':

E File Edit View MNavigate Code Refactor Build Run Tools VCS Window Help ¢

lesson ~ src ~ main ~ kotlin app.kt
= Project D = = | O — app.kt
=)
= v lesson 2 - —— .
| 5 idea Run "AppkKt Ctrl+Shift+F10 g

5 aut 2 Debug "AppKt’

v src U} Run 'AppKt with Coverage

~ main Modify Run Configuration...
v kotlin
app.kt

Puc. 5. 3anmyck nporpaMMel

[Tocne 3TOro OYAET BBIMOIHEHO MOCTPOCHUE MPOCKTA, M CKOMITMIMPOBAHHAS POrpamMMa
Oynet 3amymieHna B konconu B IntelliJ IDEA:



ﬂ File Edit View MNavigate Code Refactor Build Run Tools WCS Window Help esson - app.kt -_ O x
lesson = src - main @ kotlin app.kt B2 N Appkt v > & © Q © »
g Project = B =T = o — app.kt P
= —— .
: v lesson > fun main(){ v §

> idea println("Hello World") g

> out }l s

hd src

v main
v kotlin
app.kt

- resources
E > I test
& Run: AppkKt o —
- p 4 C:\Users\User).jdks\openjdk-18.0.1.1\bin\java.exe "-javaagent:C:\Program Files\JetBrains\Intell:
£ p 4 HelloWorld  Pesynbrat pa6oThl NporpaMmei
£
S = L ; .
= Process finished with exit code O
N

» »

I version Control » Run = ToDO O Problems B Terminal € Services  “N Build

IC1 Al files are up-to-date (moments ago) 3:2 CRLF UTF-8 4spaces ‘i

Puc. 6. Pesynbrat paGoThl mporpamMmbl

IIpakTH4yeckoe 3aganue
Co3ziarh 1 3aNyCTUTh MPOEKT, BBHITIOJIHUB YKa3aHHbBIE B TEOPETUYECKON YaCTH IIIary.
IIpakTHyeckoe 3anaTHe Ne2
IlepemeHHbIE U TUIIBI JAHHBIX
Lenb 3aHATHS: H3y4yeHUE BUIOB IEPEMEHHBIX U UX 0a30BBIX THUIIOB.

TeopeTuyeckas 4acTb

Jlnst xpaHeHus qaHHbIX B mporpamme B Kotlin, kak u B qpyrux si3pIkax mporpaMMHUpPOBaHUS,
IPUMEHSIIOTCS IepeMeHHble. [lepeMenHas nmpencraBisieT co00il MMEHOBaHHBINM Y4aCTOK MaMATH,

KOTOPBIN XpPaHUT HEKOTOPOE 3HAYCHHUE.

Kaxnas mnepeMeHHass XapakTEpU3yeTCsl OIPEACICHHbIM HMEHEM, THIIOM JAaHHBIX U
3HaueHueM. MIMs nmepeMeHHON MpencTaBiseT MPOU3BOJIbHBIN HAEHTU(UKATOP, KOTOPBIM MOXET
coJiepkath aj(haBUTHO-IIU(PPOBBIE CUMBOJIBI UM CUMBOJI MOAYEPKUBAHUS U JIOJDKEH HAUMHAThCS
1100 ¢ andaBUTHOrO CUMBOJIA, TMOO CO 3HAKa Moa4YepKuBaHUs. s onpeneneHus nepeMeHHon
MO>KHO HCIOJIb30BaTh JIN0O0 KIFOUYEBOE CII0BO Val, 1nbo kiroueBoe ciioBo Var.

CuHTaKkcHC ONpeeNIeHNs] IEPEMEHHOM:
val|var uMsi nepeMeHHOW: THUII IIepeMeHHON
Hanpumep, onpenenum nepemMeHHyro age:
val age : Int

B nannom cjydace 00BsIBIICHA nepeMeHHas age, KoTopas UMECT TUII |nt, KOTOpBII71 TOBOPHT O
TOM, 4YTO IEPCMCHHAs 6y,[[CT COACPKATh LCIIOYNCICHHBIC 3HAUCHU .

IIocne OIIPCACIICHUA HepeMCHHOﬁ el MOXKHO MMPUCBOUTH 3HAUCHUC:

fun main () {



val age : Int
age = 20
(age)

JInst IPUCBOCHHUS 3HAYCHHS MEPEMEHHON MCIOJB3YETCSA 3HAK PaBHO. 3aTeM MBI MOXEM
IPOM3BOJIMTH C TIEPEMEHHOM pasiuuHble oneparuu. HanpuMep, B JaHHOM Cilydae ¢ IMOMOIIBIO
byukuuu printin() 3HadeHne NEpeMEHHON BBIBOAWTCA B KOHCOJb. M mpu 3amycke 3TOM
IPOrpaMMbI B KOHCOJIb Oy/IeT BbiBeAeHO Yucio 20.

[TprcBoeHue 3HaUEHUS IEPEMEHHOMN TOJIKHO MPOU3BOJAUTHCS TOJIBKO MOCTe €€ 00BABICHUS.
Mpbl MOkeM IPHUCBOUTH MEPEMEHHOM HavyalbHOE 3HAYEHUE cpa3y Npu ee oObsBIeHUU. Takoit
MPUEM Ha3bIBACTCS MHUIIMATU3ALIMCH!

fun main () {
val age : Int = 20
(age)

Hcnonn3oBaTh MNEPEMCHHYIO 10 €€ MHUIHAIU3allu HCIIb34.

C nomolpko KiIro4yeBoro ciosa val onpenensiercs: HensMeHsieMasi iepemenHas (immutable
variable). [IpucBouTh 3HAUCHHE TAKOW MEPEMEHHOW MOXKHO TOJBKO OJIMH Pa3, HO M3MEHHUTh €ro
HIOCJIC TIEPBOTO MPUCBOCHHS MBI YK€ He cMoxeM. Hanpumep, B cieayromieM ciydae Mbl TOJTy4UM
ommoKy:

fun main () {
val age : Int = 20
age = 25 //B 5ToOM CTpoke ommubia
(age)

3HaveHHe IepEeMEHHOM, KOTOpast Ope/iesieHa C MOMOIIBIO KII0YEBOT0 CII0Ba VAl MbI MOKEM
MHOTOKpaTHO MeHsTh (Mmutable variable):

fun main () {
var age : Int = 20
age = 25 //OnmbKm HeT
(age)

[ToaTOMY €cnu He IUIAHUPYETCS] U3MEHATh 3HAYEHHUE ITIEPEMEHHOM B IPOrpaMMe, TO JIydIlne
OTIPENIENATh €€ ¢ KIFUeBhIM ci1oBoM Val.

B Kotlin Bce KOMITOHEHTBI TPOTPaMMBbI, B TOM YHCIIE IEPEMEHHbBIE, TPEIICTABIISIFOT OO BEKTHI,
KOTOpPBIE UMEIOT ONPENEICHHBIN THIl JaHHBIX. THI TaHHBIX ONpENeNsieT, KAKOW pa3Mep NnamsaTh
MOXET 3aHUMaTh O0BEKT JIAHHOTO TUIIA U KaKKe OIepaliiy ¢ HIM MOYKHO Tpou3BoauTh. B Kotlin
€CThb HECKOJIbKO 0a30BBIX THUIOB JAHHBIX: YUCIIA, CHMBOJIBI, CTPOKH, JIOTUYECKUN THIT U MACCUBBI.

IlenounciaeHHbIE TUITBI
Byte: xpanut nienoe uucio ot -128 no 127 u 3anumaet 1 6ait

Short: xpanuT nenoe uucio ot -32 768 no 32 767 u 3anuMaert 2 Oaiita



Int: xpauut nesoe uncio ot -2 147 483 648 (-231) mo 2 147 483 647 (231 - 1) u 3aHuMaeT
4 Oaiita

Long: xpanwut nenoe gucio ot —9 223 372 036 854 775 808 (-263) mo 9 223 372 036 854
775 807 (263-1) u 3anumaert 8§ OaiiT

B nocnenneit Bepcun Kotlin Taxke no6asneHa moaaepkka sl MEI0YMCICHHBIX THIIOB 0€3
3HAKAa:

UByte: xpanurt nienoe uucio ot 0 1o 255 u 3anumaet 1 GaiT
UShort: xpauur menoe unciio ot 0 10 65 535 u 3anumaert 2 Oaiita
Ulnt: xpanut nenoe yucino ot 0 1o 232 - 1 u 3anumaer 4 Oaiita

ULong: xpanut nenoe uncio ot 0 1o 264-1 u 3anumaet § 6ailT

fun main () {
a : Int = -10
b : Int = 15

Jlist nepenaun 3HaYCHU 00BEKTaM, KOTOPBIC TIPEICTABIISIFOT 0€33HAKOBBIC IICJIOUNCIICHHBIE
THUIIBI JAHHBIX, [TOCJIC YHCTIa yYKa3biBaeTcs cyhduke U:

fun main () {
a : UByte = 10U
b : UInt = 15U

KpOMe OCIIOYUCICHHBIX THUIIOB B Kotlin ectn JIBa THIIA JJI9 YUCEN C IJIaBarollei TO‘IKOfI,
KOTOPBIC MO3BOJIAOT XPaHUTDh I[pO6HBIe qucia:

Float: xpasut 4ncio ¢ maBaromniei Touxoii ot -3.4%10% 1o 3.4*10% u 3anumaer 4 Gaiira.

Double: xparut uncno ¢ mmaparomieit Toukoit oT £5.0%103% 10 +£1.7*¥10%% u 3anumaer 8
OaitT.

B xauecTBe pazaenurtens 1enoi U ApoOHON YaCTH MIPUMEHSETCS TOUKa.
YTtoObl MprCcBOUTH YUCIO0 00beKTy TUNa Float mocie uncna ykassiBaercs cypduxc f mm F.
Tun Boolean moxer XpaHuTh 0JJHO U3 IBYX 3HaueHHi: true (uctuna) wim false (;1oxs).

CUMBOJIBHBIC JaHHBIC MMPCACTABJICHBI TUIIOM Char. On MMpEACTaBJIACT OTJIENbHBIN CUMBOJI,
KOTOpBIﬁ 3aKJIIO9aCTCA B OJMHAPHBIC KaBbIYKH.

Ctpoku mpencraBieHbl TumoM String. CTpoka MNpeacTaBiseT IMOCIeI0BATSILHOCTD
CHMBOJIOB, 3aKJIIOUEHHYIO B JIBOMHBIE KaBBIYKH, TMOO B TPOIHbBIE TBOMHBIC KABBIUKH.

[Ta6mousr ctpok (String templates) mpeacTaBasiOT yA0OHBIN CIIOCOO BCTaBKH B CTPOKY
pa3IMYHBIX 3HAYCHHH, B YACTHOCTH, 3HAUCHUH MepeMEHHBIX. Tak, ¢ TIOMOIIBIO 3HaKa jouiapa $
MBI MO>KEM BBOJUTH B CTPOKY 3HAUEHUS Pa3/INYHbIX IEPEMEHHBIX:



fun main () {
text = “World”
(“Hello $text”)

B nanHOoM ciryuae BMecto $text Oymer moacraBnsThes 3HaYeHuHe mepemernoi text. [Tpu stom
IEpEMEHHbIE HE00A3aTeNIbHO JOJKHBI IPEACTABISATh CTPOKOBBIHM THII.

Kotlin mo3BosisieT BBHIBOAWTH THUII TEPEMEHHOW HA OCHOBAaHWUHU JAaHHBIX, KOTOPBIMH
IIEpEeMEHHas HMHUnUanusupyercs. llosToMy Npu MHULMAIW3ALKAKA TIEPEMEHHONM THUII MOXKHO
OILyCTUTB:

age = 10

B nanHOM ciiyyae KOMOUJISATOP YBUAUT, YTO NEPEMEHHOW MPUCBAUBACTCS 3HAUYCHUE THUIIA
Int, mosTomy mepemennas age Oyxaer npenctasisath Tum Int. [locie Toro, kak TUM MEpeMEHHOM
YCTaHOBJICH, OH HE MOXKET OBITh U3MEHEH.

B Kotlin taxxe ects T ANy, KOTOPBIi MO3BOJISIET IPUCBOUTD MIEPEMEHHOM JaHHOTO THIIA
1r000€ 3HaUCHHUE.

IIpakTHyeckoe 3a1anue

1. B co3maHHOM Ha NEpBOM MPAKTUYECKOM 3aHATUU MPOEKTe OOBABUTH U
MHULMAIN3UPOBATh IIEJIOUNCICHHYI0 HEU3MEHSEMYI0 IepeMeHHYo. BbiBecTu ee
3Hau€HUE B KOHCOJIb, UCIIOJIb3Ysl CTPOKOBBIN 11a0JIOH.

KonTposbHbie BONPOCHI

Yro Takoe nepemMeHHasA?
Kaxwue BupI mepeMeHHbIX B si3bike Kotlin Bel 3HaeTe? B yem ux paznnuns?
Kaxwue tunbl nepeMeHHbIX B si3bike Kotlin Ber 3HaeTe?

© o~

10. MoxHO 7 B XOlI¢ TPOTPaMMBbI M3MEHUTh 3HAUEHUE paHee HHUIUATU3UPOBAHHON
NIEPEMEHHO#, 00BSIBICHHON KITFOYEBBIM Ci10BOM Val?

11. MoxxHO 1M MHMLIMAIU3UpOBaTh nepeMeHHylo Tuna UByte 3nauenuem -255? Ortser
000CHOBATb.

12. KakuMu TUamu o0bsBISAIOTCS NIEPEMEHHbIE, XpaHsIIue IpOOHbIE 3HAYSHU?



IIpakTuyeckoe 3ansitue Ne3
Apupmernyeckue onepanuu
Lenb 3aHATHS: U3yYEHHE OCHOBHBIX apu(METHUECKHUX ONepalfil HaJl YUCIaMH.
TeopeTnueckasi 4acTh
Kotlin moxnepxuBaer 6a30Bbie apu(METHUSCKUE OTICPAIIHH:
«+» — (CIOXKEHHE): BO3BpAIaeT CyMMY ABYX YHCET;
«-» — (BBIYUTAHKE): BO3BpAIIAET PA3HOCTh ABYX YHCEN,
«*» — (YMHOX€HHE): BO3BPAILACT MPOU3BEIACHHUE IBYX YHUCET,
«/» — (nenenue): BO3BpaIaeT YaCTHOE JIBYX YUCEIL.

Ecnu B onepanuu nenenust o0a omnepania MpeACTABISAIOT HENbIe YUCIA, TO Pe3yIbTaToOM
TOXXe OyIeT IeJ0e YUCIlo, a €Cld B Tpolecce AeNeHuss o0pa3oBanack IpoOHAas 4acTh, TO OHA
0TOpachIBaETCHI.

UTo0BI pe3yapTaTOM OBLIO IPOOHOE YHCIIO, OJMH W3 ONEPAHIOB JIOJDKEH MPEICTABIIATH
YUCJIO C IJIaBArOIIEil TOYKOM:

fun main () {

a =11
b=5.0
c=a/b

(c)
«%» — BO3BpaAIIaCT OCTATOK OT LEJIOYHUCICHHOIO ACICHUS ABYX YHUCECII,

«++» — (MHKpPEMEHT): YBEeJIMUYMBAET 3HAUYCHUE HA SANHHUILY.

[TpeuKCHBIN HHKPEMEHT BO3BPALAET YBEIMUEHHOE 3HAUEHHE:!

a=14
b = ++a
(b)
[TocTuKCHBIN HHKPEMEHT BO3BpAIlaeT 3HAUCHUE /10 YBETUUCHUS HA IUHUILY:
a=14
b = a++

(b)

«-» — (IeKpEeMEHT): yMeHbIIaeT 3HaueHue Ha eauHuly. IlpeduxcHpii n nmocTukcHbIN
JIEKPEMEHTHI paboTal0T aHAIOTUYHO MHKPEMEHTaM.

«+=» — pucBauBaHue nocje cioxeHus. [IpucBauBaeT 1eBoMy orepaHay CyMMY JIEBOTO U
npaBoro onepanioB: A += B skBuBanentHo A = A + B;



«-=» — IpUCBauBaHue nocie BelunTanus. [IpucBanBaet 1eBoMy onepaHay pa3HOCTb JIEBOTO
Y IIPaBOro onepanioB: A -= B skBuBaneHTHO A = A - B;

«*=» — mpHrcBauBaHuE TOCIIe YMHOXEHUs. [IprcBanBaeT 1eBOMy OrepaHly MpOU3BEICHHE
JIEBOTO | MPAaBOro onepanHaoB: A *= B skBuBasieHTHO A = A * B;

«/=» — npucBanBaHue mocje aeiacHus. [IpucBanBaeT JCBOMY ONEPaHIy YaCTHOE JIEBOTO M
MpaBoTo onepanoB: A /= B axBuBaneHTHo A = A / B;

«%=» — mpucBaMBaHHWE IOCJE JejeHus mo Moayiwo. [lpucBamBaeT jneBOMY OlEepaHay
OCTaTOK OT IIEJIOYUCIICHHOTO JEJI€HU JIEBOTO Ollepan/ia Ha paBbiii: A %= B skBuBajieHTHO A =
A%B

Psn onepanmii BHIMOJHICTCS HaJ ABOMYHBIMH pa3psiaaMu uucia. Hanpumep, uuciio 4 B
nBouyHoM Buze - 100, a yucio 15 - 1111,

«Shl» — caBur OUTOB YKcIa CO 3HAKOM BIIEBO.

a = 3 shl 2
«Shr» — ciBUT GUTOB YKCIIa CO 3HAKOM BIIPABO;
«ushry — caBur OUTOB OE33HAKOBOTO YKCJIa BIIPABO;

«and» — nmoburoBas omeparuss AND (Jloruyeckoe yMHOXKEHHE WM KOHBIOHKIHS). DTa
oIepaIysi CpPaBHUBACT COOTBETCTBYIOIINE Pa3psabl ABYX YUCET U BO3BPAIIACT €IUHHILY, €CIIU OTH
paspsinel 00oux uncen paBHsl 1. MHaue BozBpamaer 0;

«0r» — nobutoBas onepanus OR (oruueckoe cIoKeHUE WU TU3BIOHKIINS ). DTa omeparus
CpPaBHHBAET JBa COOTBETCTBYIOIINX pa3psaa 000MX Yrcen U Bo3BpaiaeT 1, ecinu XoTs Obl 0uH
paspsn pasen 1. Eciou o0a pa3psina pasas 0, To Bo3Bpamaercs 0;

«Xor» — noburtoBas onepanusg XOR. CpaBHuBaeT /Ba pa3psaa v BO3BpalaeT 1, ecinu oauH
U3 pa3psaoB paBeH 1, a qpyroit pasen 0. Ecnu 06a pa3psiaa paBHbl, TO Bo3Bpaiiaercs 0;

«iNV» — JIOTHYEeCKOe OTPUILIAHKE UITH MHBEPCHUS - HHBEPTUPYET OUThI YUCTIA.
IIpakTHyeckoe 3a1anue

1. Hamucath nporpammy BbIBOJIa B KOHCOJIb PE3YJIbTATOB MPUBEACHHBIX B TEOPETUUECKON
4acTHU apu(pMETHUECKHUX U MOpa3psAHbIX ONeparuil.

KoHTpoJbHbIE BONIPOCHI

4. Yewm orinuaetcs npedUKCHbIN HHKPEMEHT oT noctdukcHoro? [IpuBeante npuMepsl.
5. Kak npu esieHnu 1enbix 4uces MoJyduTh pe3yiibTaT, COAEPKaui JPOOHYI0 4acTh?
6. KakoB Oyzmer pe3ynbTaT ONepalyH: a =6 and 7?



IIpakTuyeckoe 3ansaTue Ne4
Yc/i0BHBIE BBIPAKEeHHS U JIOTHYECKHe ONepanuu

HCJ’IB 3aHATHUA: HayquHe OCHOBHBIX YCJ'IOBHBIX Bblpa}KeHI/Iﬁ U JJOTHUYCCKUX onepaunﬁ B
Kotlin.

TeopeaneCRaﬂ 4acTb

VY cioBHBIE BRIPaKEHHS TIPEICTABIISIIOT HEKOTOPOE YCIIOBHE, KOTOPOE BO3BpaIaeT 3HAYEHUE
tuna Boolean: nu6o true (ecnu yciaoBue uctuHHO), 160 false (ecnu yciaoBue J105KHO).

«>» — (OompIie yem): BO3Bpamaer true, eciu nepBbli onepany Oosblie BToporo. Muaye
Bo3Bpariaer false;

«<» — (MeHbIIe YeM): BO3Bpamiaer true, ecim mepBbIil ONepaH; MeHbIle BToporo. Muave
Bo3Bpaiaer false;

«>=» — (OoJIbllle YeM WIIM PAaBHO): BO3BpamIaeT true, eciii mepBblil orepan OOoJbIIe Hin
paBeH BTopoMy. MHade Bo3Bpaiuaer false;

«<=» — (MeHbIIIC YeM WJIH PAaBHO): BO3Bpamiaetr true, eciu mepBblil ONepaH/] MCHBIIE HIIH
paBeH BTopoMy. MHade Bo3Bpainaer false;

«==» — (paBHO): BO3BpamiacT true, eciu MepBBIA ONEpaHa paBeH BTOpoMy. MHaue
Bo3Bpaiaer false;

«!=» — (paBHO): Bo3BpaInact true, eciu ornepan/ sl He paBHbL. MHave Bo3Bpaiaer false;

OnepangamMu B JIOTMUECKUX OIepalMsx sBISAIOTCA ABa 3HaueHus tumna Boolean. Hepeaxo
JIOTMYECKHE Onepanuy 00beTUHAIOT HECKOJIBKO ONepariiii OTHOILECHHS:

«and» — Bo3Bparaer true, ecim oba onepania paBHbI true;
«O0r» — Bo3BpamiaeT true, ecim xoTs ObI OJIMH U3 ONEpaHI0B paBeH (rue;

«XOI» — BO3BpaIaeT true, eciim TOJILKO OJWH M3 OMEpaHaoB paBeH true. Ecim omepanbl
paBHbI, Bo3Bpainaetcs false;

«!» — Bo3Bpanaer true, eciau omnepana pasex false. I, HaobopoT, eciu orepan paBeH true,
Bo3Bparaercs false.

B xauecTBe anbTepHATHBBI ONIEpaTopy ! MOXKHO MCIOIB30BaTh MeTo 1 NOt():

a =
b

a.not ()

«in» — Bo3Bpaiaer true, eciim onepaH;; IMEeTCsl B HEKOTOPOH MOCIIeI0BATEILHOCTH

a=>5
b

ain l1l..6

IIpakTH4yeckoe 3a1aHue



1. Hanmcate nporpamMmy BBIBOAA B KOHCOJIb PE3YJIBTATOB YCJIOBHBIX BBIPDAKEHUH U
JIOTUYECKHX OIEPALMM, PACCMOTPEHHBIX B TECOPETUYECKON YaCTH.

KonTposbHbIe BONPOChI

4, B yeM pa3HMIIA BBIIOJHCHHUS ONEpallid OF HaJ JIOTHYSCKUMH W YHUCIOBBIMU
onepaHjaMu?

5. B ueM pa3HuIa MeXKIy ONepanusiMi = 0 ==

6. Kakas omepanus HaJI JTOTHYECKHUMH OIEpaHAaMHU O00O03HAYAETCS BOCKJIHMIATEIHHBIM
3HAKOM?



IIpakTuyeckoe 3ansaTue NeS
Yci0BHBIE KOHCTPYKIHMHU
Llenb 3aHATHS: U3y4eHUE YCIOBHBIX KOHCTPYKIIMI U uX cuHTakcuca B Kotlin.
Teopernueckasi 4acThb

VYcn0BHBIE KOHCTPYKIIMM TO3BOJISIIOT HAIIPAaBUTH BBIIIOJIHEHUE IIPOrPAMMBI 110 OJHOMY U3
IIyTE€H B 3aBUCUMOCTH OT yCIIOBUS.

Koncrpykuus if...else

Koncrpykius if mpuHuMaeT yciaoBue, W €CIIM 3TO YCIOBHE HCTHHHO, TO BBIOJHSACTCS
MOCJICTYIONTUI OJIOK HHCTPYKIIUM.

a=>5
(a == 5) {
(2)

B naHHOM citydae B KOHCTPYKIUH if IpoBepsieTCss HCTUHHOCTD BhIpaskeHus a == 5. Eciiu oHO
WUCTUHHO, TO BBIMOJIHACTCS MOCICAYIOMUH OJIOK KoJa B (UTYPHBIX CKOOKax, M B KOHCOIIb
BBIBOAMUTCS 3HaueHue a. Eciu ke BeIpaxeHue J0KHO, TOT/1a OJIOK KOJa HE BBIMOIHSIETCS.

Ecinu HeoOX0uMO 3a/1aTh aabTEPHATHBHBIN BaAPHAHT, TO MOKHO 100aBHTh 010K else:

a=2>5
(a == 35) {
(“true”)
} else {
(“false”)

TakuM 00pa3oM, eCiIH YCIIOBHOE BBIPAXKEHHE ITOCIIE OrepaTopa if HCTHHHO, TO BBITOTHSIETCS
o0k 1rocae if, ecau 105KHO — BBINIOIHAETCS OJIOK TTocie else.

Ecnu 6510k Kofa COCTOUT U3 OJTHOTO BBIPA’KEHUS, TO (PUT'YpHBIE CKOOKH MOKHO OITYCTHTb.

Ecmu HeoO0XoauMo TPOBEPUTh HECKOJIBKO allbTEPHATUBHBIX BapHAHTOB, TO MOYHO
n00aBUTH BhIpakenus else if:

a=2>5
(a == 35) {
("a = 57)
} else if (a == 6) {
("a = 67)
} else {
(“‘not 5 and not 6”)



B s3pike Kotlin koncrpyknus if moker Bo3BpamaTh 3HaueHue. Hampumep, Haiigem
MaKCHMAJIbHOE M3 JIBYX YHCEIL:

val a 5
val b 6
val ¢ = if (a > b) a else b
println(c)

Ecnu npu onpeneneHny BO3BpaNiaeMoro 3HAYCHUS HAJO BBITIOTHHUTH €IIe KaKue-HUOYIh
IENCTBHUA, TO MOYKHO 3aKJIFOYNTH OTH JEHCTBUS B OJIOKH KOIa!

val a 5
val b = 6
val ¢ = if (a > b) {
println(a)
a
} else {
printlin(b)
b
}

B KoHIIe Ka10ro 6JI0Ka yKa3pIBAETCs BO3BPAIAEMOE 3HAYCHHE.
KoucTpykuus when

Koncrpykuus When mpoBepsieT 3Ha4eHHUE HEKOTOPOro OOBEKTa M B 3aBUCUMOCTH OT €ro
3HAUCHUS BBIMOJHACT TOT WK HHOW koA. KoHeTpykist When ananorinyHa KOHCTpyKIuu SWitch B
Opyrux s3bikax. CHHTaKCHC:

when (o6wsekT) {
sHaveHmel -> pgemcrBUSl
BHaveHne?2 -> OeHCTBUS2

}

Ecnu 3Hauenue oObekTa PaBHO OAHOMY U3 3HAYCHUM B OJIOKE Koada When, TO BBIIIOJIHAKOTCA
COOTBCTCTBYIOIIINE HeflCTBI/IH, KOTOpPBIC MAYT IIOCJIC OIll€paTopa —-> TI0Cie COOTBETCTBYIOILICTO

3HA4YCHMUS.
Hanpuwmep:

fun main () {

val isEnabled = true
when (isEnabled) ({

false -> printlin(“Button disabled”)
true -> println(“Button enabled”)

31ech B KauecTBe 00bEKTa B KOHCTPYKIHIO When nepenaetcs mepemennas iSEnabled. [Tanee
€e 3HaYCHHUE I10 MOPSIKY CpaBHUBAETCs co 3HaueHHsMU B false u true. B pesysnbraTe B KOHCOJIb
Oyzer BeiBeqeHO «Button enabledy.



B mpumepe Boie nepemernas iSEnabled nmena ToapK0 1Ba BO3MOXHBIX BapHaHTa: true u
false. Onnako wamie OBIBAIOT cilydaW, KOrja 3Ha4eHUs B OJoke WHen He MOKPHIBAIOT BCe
BO3MOXHBIC 3HAYCHUs 00beKTa. JlOmoMHUTEIbHOE BhIpakeHue elSe mo3Bossier 3a1atTh qeHCTBUS,
KOTOPBIE BBITIOJIHSIFOTCSI, €CJIM 00BEKT HE COOTBETCTBYET HH OJHOMY M3 3HAUCHUI.

Hanpuwmep:

fun main () {
val a =5
when (a) {
10 -> printin(“a = 107)
20 -> printlin(“a = 207)
else -> printin(“other wvalue”)

Ecimu HYXHO, YTOOBI IIpr COBIIaJICHUN 3HAQYCHHUH BEHIIOIHSIIOCH HECKOJIBKO HHCTPYKHHﬁ, TO
A KAKIA0ro 3SHa4CHUA MOKHO OIIPCACIUTD 010K KOoJa B (le"ypHBIX CKOOKax.

MoOXHO OmnpenenuTh OJHU U TE K€ NEHUCTBUSA Cpasy Ul HECKOJIBKMX 3Ha4YeHH. B 3TOM
ClIy4ae 3HaYEHUS NEPEUUCIIAIOTCS YEPE3 3aIATYIO.

Hanpuwmep:

fun main () {
val a =5
when (a) {
10,20 -> printin(“a = 10 or a = 207)
else -> printin(“other wvalue”)

Taxxe MOXKHO CpaBHHUBATH C LECJIBIM JUAITa30HOM 3HAYEHUH C ITIOMOIIIBIO oreparopa in:

fun main () {
val a =5

when (a) {
in 10..19 -> printin(“a is in 10..19”)

in 20..29 -> printin(“a is in 20..29”)
'in 10..19 -> printin(“a is not in 10..19")
else -> printin(“other wvalue”)

Ecmm oreparop in mo3BoJIgeT Y3HaTh, €CTh JIM 3HAYCHHUEC B OIPCACICHHOM AWAIla3oHe, TO
CBs3Ka OIICpaTopoB 'in  mo3BossteT MMPOBCPUTL OTCYTCTBUC 3HAYCHUSA B OHpCI[CJICHHOﬁ
noCICaA0BAaTCIbHOCTH.

BBIpa)KCHI/IC B When takxe MOXKeET CpaBHUBATBCA C IAUHAMHWYCCKHU BBIYUCIIACMBIMU
3HAYCHUAMMU:

fun main () {
val a = 10



val b =5

val ¢ = 2
when (a) {

b - ¢ -> printin(“a b - c¢”)
b + 5 -> printin(“a = b + 57)
else -> printin(“other wvalue”)

Kpome Toro, when Takixe MOXET IPUHUMATh JJHHAMUYECKH BHIYUCIISIEMbBI OOBEKT.
Hanpuwmep:

when (a + b) {

}

MOXHO ompeeNsaTh NepeMEeHHbIE, KOTOpbIE OyIyT TOCTYIHBI BHYTpH OJl0ka When:

fun main () {
val a = 10

val b =5
when (val c¢c = a + b) {

10 -> printin(ta + b = 107)
15 -> printin(ta + b = 157)
else -> println(“c = $c”)

Kak u if xoHcTpykumss When moskeT Bo3BpalaTh 3HaueHHe. Bo3BpaiaeMoe 3Ha4YeHUE

YKa3bIBaCTCs MOCJC oneparopa —>.
IIpakTHyeckoe 3a1anue

1. TloBTOpUTH NMpUBEACHHBIC B TeopeTndeckoii yactu npumepsl B IntelliJ IDEA.

2. H3meHuTh 3HaYEHUS NEPEMCHHBIX U MMPOBCPUTH PE3YJILTATHI BBIIIOJIHCHUS ITPOTrPpaMMBI.

KonTpoJsbHbBIe BOPOCHI

MO3KHO JTi 3aMEHUTh KOHCTPYKLHIO if KoHCTpyKImei when?
B kakux ciydasx cienyeT ucrnonb3oBatk When, a B kakux if?
OOBSICHUTH CHHTAKCUC KOHCTPYKIUH If.

O N o

OOBSICHUTH CHHTAKCHC KOHCTpYKIMU When.



IIpakTuyeckoe 3anaTHe Ne6
ksl
Llenb 3aHATHs: H3ydeHUE UKIOB U UX cuHTakcuca B Kotlin.
TeopeTnueckasi 4acTh

]_[I/IKJIBI MNpEACTaBJIAAIIOT BUA  YHPABJIAIOMIUX KOHCprKI_II/If/’I, KOTOPBIC IIO3BOJIAKOT B
3aBUCHMOCTHU OT OIIPCACICHHBIX YCJIOBI/Iﬁ BBIITOJIHATH HCKOTOPOC I[CflCTBPIC MHOXXCECTBO pas.

Ik for

[ukn for mepedbupaeT Bce 3JIEMEHTHI KOJUIEKIMH. Er0 CHHTAKCHC BBIMJISAUT CIICAYIOLHM
obOpazoM:

for (nmepeMenHass in MHOCJIEenOBATENIBHOCTB) {
AenCcTBuUsA

Hanpumep, BeIBeIeM BCe KBaapaThl yucen oT 1 10 9, ucrons3ys uki for:

for (a in 1..9) {
("${a * a} \t”)

B nannom ciydae mepebupaetcs mocienoBaTesNbHOCTh yucen oT 1 mo 9. Ilpu kaxmom
MPOX0Je IUKIA (UTepalluy [MKIIA) U3 3TOM MOCIeI0BaTEIBHOCTH OYET U3BIEKATHCS DIIEMEHT U
IIOMEIIAThCS B NEPEMEHHYI0 a. M depe3 mepeMeHHyr0 a MOKHO MaHUITYJIMPOBATh 3HAYEHUEM
aneMeHTa. To ecTh B JAHHOM CITy4ae Mbl MOJIYYUM CIIEYIOIINI KOHCOJIbHBIN BBIBOI:

149 16 25 36 49 64 81
Iuxa ¢ npexyciaoBuem While

uxa while mosTopsieT onpeeneHHbIe ASHCTBUS MMOKA HCTUHHO HEKOTOPOE YCIIOBHE:

var i = 10
while (i > 0) {
(i*1)
j=-

3neck moka nepemMeHHast | Oonbie 0, OyIeT BBITONHATHCS UK, B KOTOPOM Ha KOHCOJb
OyzeT BBIBOAMTHCS KBaJpaT 3Ha4eHus i. B manHOM ciydae BHawane nposepsiercs ycinosue (i > 0)
U €CJIM OHO UCTUHHO (TO €CTh BO3BpaInaeT true), To BBIMOIHAETCS LUKIL.

Huxka ¢ mocrycaoBuem do..while

var i = -1

{

(i*1)



(1 > 0)

B nanHOM citydae BHayasie BBIMOJIHSETCS OJIOK KOJa MOCIE KIFOUEBOro cjoBa do, a moToM
otieHuBaetcs yciosue nociie While. Eciiu yciioBre HCTHHHO, TO TOBTOPSIETCSI BBITIOJIHEHUE OJI0Ka
nocie do. To ecTh HECMOTpPsI Ha TO, YTO B JIAHHOM Cliy4ae mepeMeHHas | MeHbine 0 1 OHA HE
COOTBETCTBYET YCIIOBHIO, TEM He MeHee 010K 0O BBIIOIHUTCS XOTsI ObI OJIMH pas.

WNHoraa npy UCIIONIb30BAaHUU LIMKJIA BOZHUKAET HEOOXOAUMOCTD IPU HEKOTOPBIX YCIOBUSX
HE JIO’KUJIaThCs BBIIIOJIHEHUS BCEX MHCTPYKIUI B LIUKIIE, IEPEUTH K HOBOU uTepanuu. [[ns storo
MOYKHO UCIIOJIb30BaTh onepaTop continue:

(a 1..9) {
(a == 5)
("${a * a} \t”)

B nanHoM npumepe kora a Oyaet paBHo 5, cpaboraet oreparop continue. M nocieayroriast
HHCTPYKLUA, KOTOpasd BBIBOAUT B KOHCOJIb KBaJpaTr 4YMCJia, HC 6YI[€T BBITIOJIHATHCA. ]_II/IKJI
nepeiier K 00paboTKe CISAYIOIIETro 3JICMEHTa B MaCCHBE.

EI)IBaeT, 4TO IIPU HCKOTOPLIX YCIOBHAX HAM BOBCEC HAAO BBIUTH W3 HUKJIa, IPpECKPATUTh €ro
BBINIOJIHEHUE. B 3TOM ciydae npumensiercs oneparop break:

(a 1..9) {
(a == 5)
(\\${a * a} \t//)

B nanHOM ciyuae Korja a OKaXXeTcsi paBeH 5, TO ¢ MOMOIbio omepatopa break Oymer
BBIMOJIHEH BBIXOJ U3 ITUKJIA. [[MKIT TOJTHOCTBIO 3aBEPILIUTCS.

IIpakTH4yeckoe 3a1anue

1. Hamucats mporpammy BbIBOJa B KOHCOJb KBaapaToB uucena oT 1 o 20, ucnomnb3ys
LUKJIBL.
2. Hammcatps mporpaMmy BBIBOJa B KOHCOJIb TAOJIHUIIBI YMHOXKESHHUS, UCTIONIb3YS IIHKIIBI.

KOHTpOJII)HbIe BOITPOCHI

4. B kakoM ciyyae cienyeT UCIob30BatTh Uk for, a B kakom while?
5. KakoBsl pyHKIMHE CiTy:KkeOHBIX citoB break u continue?
6. B gem pasHHIIa MEKIY IIUKIAMH C IPEIYCIOBHEM U TIOCTYCIOBUEM?



IIpakTuyeckoe 3ansaTue Ne7
MaccuBbBI M TUANIA30HBI
Llenb 3aHATHS: HU3yYeHUE TPUEMOB pabOThI ¢ MacckBaMu U auanasoHamu B Kotlin.
Teopernueckasi 4acThb

Jns xpanenus Habopa 3HaueHuid B Kotlin, kak u B Apyrux si3pikax mporpaMMHUpPOBaHUS,
MOYKHO HMCIIOJIb30BaTh MacCUBBI. [Ipr 7TOM MacCHB MOXET XPaHUTh JJAHHBIE TOJIBKO OJTHOTO TOTO
xe Tuna. B Kotlin maccuBbl npeacrasiieHs! Tuiom Array.

[Ipu onpenenennu maccuBa nocie Tumna Array B yriloBbIX CKOOKax HEOOXOIMMO YKasarh,
00BEKTHI KAKOI'0 TUIIa MOT'YT XpaHUThCS B MaccuBe. Hanpumep, onpeieiM MacCUB LENbIX YHCENT:

var numbers : Array< >

C nomoripo BetpoeHHo# Gyrkiuu arrayOf() MoskHO nepenaTh HaOOp 3HAYCHUH, KOTOpPBIC
OyAyT COCTaBISTh MACCHB:

var numbers : Array< > = arrayOf (1, 2, 3, 4, 5)
To ecTb B 1TaHHOM cily4yae B MaccuBe 5 yucen ot 1 110 5.

C noMoIpio UHAEKCOB Mbl MOXKEM OOpaTUTbCS K ONPEICICHHOMY 3JIEMEHTY B MAacCHBE.
WNupexcanus HauvHAeTCsl C HYNsl, TO €CTh MEpBbI 31memeHT Oyner umerh uHaekc 0. Muaekc
yKa3bIBA€TCs B KBaJIPATHBIX CKOOKaX:

var numbers : Array< > = arrayOf (1, 2, 3, 4, 5)
var n = numbers[1l]
numbers[2] = 8

Taxoke WHUIUAJIM3UPOBATE MAaCCUB 3HAYCHHUAMU MOYKHO CJICAYIOIIUM CIIOCO0OM:

var numbers = Array(3,{5})

31ech MPUMEHSIETCS KOHCTPYKTOp Kiacca Array. B aTOT KOHCTpyKTOp TiepedaroTcs JBa
napamerpa. [lepBblii mapamerp yka3bIBaeT, CKOJIbKO 3JIEMEHTOB OynaeT B MaccuBe. B naHHOM
ciydae 3 nayeMeHTa. BTopoil mapameTp MpencTaBisieT BBIPaXKEHHE, KOTOPOE TIe€HEpUpyeT
aneMeHThl MaccuBa. OHO 3akirodaercss B (uUrypHble CKoOOKu. B naHHOM ciydae B (purypHsIx
CKOOKax CTOMT YHCIIO 5, TO €CTh BCE AJIEMEHThI MaccuBa OYIyT MpeACTaBIATh ynucio 5. Takum
00pa3oM, MaccuB OyJET COCTOSITh U3 TPEX MATEPOK.

Jlnis mepebopa MacCHBOB MOYKHO MMPHUMEHSTH UK fOr:

var numbers = arrayOf(l1, 2, 3, 4, 5)
for (number in numbers) {
(“$number \t”)

Bemom:1 2 3 4 5

[Tono6HBIM 06pa30M MOKHO MepedrpaTh MaCCUBBI U IPYTUX TUIIOB.



Jns ymporienust co3manus maccuBa B Kotlin ompesmeneHbl TOMOJHUTENbHBIC THITBI
BooleanArray, ByteArray, ShortArray, IntArray, LongArray, CharArray, FloatArray wu
DoubleArray, koTopbie MO3BOJISIFOT CO3/1aBaTh MACCHBBI JIJIsl ONPEICICHHBIX TUIOB. Hampumep,
tun IntArray nmosBossier onpeaenuts MaccuB 00bekToB Int, a DoubleArray - maccuB 00beKTOB
Double:

numbers = intArrayOf(l, 2, 3, 4, 5)
doubleArrayOf (2.7, 3.5, 3.1)

numbers

Bpiie paccMarpuBanucy OJJHOMEPHbBIE MAaCCUBBL, KOTOPbIE MOKHO IIPEACTABUTH B BUJIE PsIa
WJIM CTPOKH 3HaueHuil. Ho kpome TOro, Mbl MOKEM HCMOJIB30BATH MHOITOMEPHBIE MACCUBBI.
table = Array (3, { Array(3, {0}) })

Jnana3oH mpeacTaBisieT HaOOp 3HAYCHMH WM HEOKTOpHIM wWHTepBasl. i co3maHus
JMara3oHa MPUMEHSIETCS OIeparop .. (IBe TOYKH).
numbers = 1..5

Junana3on HeoOs3aTeIbHO JI0JDKHA MTPEICTABIIATh YUCIIOBbIE JaHHbIe. Hanmpumep, 3T0 MOryT
OBITh CTPOKH:
letters = “a”..%e”

IIpakTHyeckoe 3a1anue
1. Hammcatp mnporpamMmy BBIBOJAa B KOHCOJb AQHIJIMHCKOTO aj(aBHUTa, HCIOJIb3YS
Juaria3oHbl U IIUKIJI.

KOHTpOJIbeIe BOITPOCHI

Uro Takoe maccus?

Kakwue BapruaHThl OOBSBICHHUS W MHUITHAIN3AIIMH MACCHBA BbI 3HaeTE?
C KaKoro yuciia HAaYMHAETCS HyMepallysi 3JIeMEHTOB MacCcuBa’?

Kak B s3p1ke Kotlin MoxHO 00BSBUTH MACCHB U3 JPOOHBIX YnCE?

O N o O



