MUHUCTEPCTBO HAYKH 1 BBICHIETO OBPABOBAHWSI
POCCHMCKOU OEJIEPAITUN

DenepalibHOE TOCYIAPCTBEHHOE GIOIKETHOE 00pa30BaTEIbHOE YIPEKICHHE
BBICITIET0 00pa3oBaHUs
«MarHuTOropcKui rocy1apcTBEHHbBIN TeXHUYCCKUI yHIBepcUuTeT uM. .1,
Hocosa»

YTBEPXJIAIO

PABOYASI IPOTPAMMA JUCIAILIMHBI (MO/IYJISI)

CO3/IAHUE MOBHTbHBIX ITPHIIOKEHHH JIJIA 10T

HamnpagieHue TOAroTOBKH (CIEIMAaIbHOCTE)
11.03.04 DnexTpoHKKa K HAHOIIICKTPOHMIKA

HampasneHHoCTs (pOoGrus/crienHann3aniist) IporpaMMbl
HuTepHeT Bemeld B IPOMBIIUICHHOM 3IEKTPOHUKE

VYpoBeHns BeIcIIero odpa3zoBanus - HakajaBpuar

®opma oOyueHHst
OYHast

Wncturyt/ dakynsrer VHCTHTYT 3HEPreTHKH U aBTOMATH3IUPOBAHHBIX CHCTEM

ODINEKTPOHUKH U MUKPOIJICKTPOHUKH
2
4

Marsuroropck
2026 ron
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Pabouas nmporpamma niepecMoTpeHa, o0cykaeHa u ogoopeHa i peanuzauuu B 2027 - 2028
y4eOHOM TroJly Ha 3aceqaHuu Kadeapsl IEKTPOHUKU U MUKPOIJIEKTPOHUKU

[Iporokonm ot 20 . Ne
3aB. kadenpoii J.YO. Ycarerit

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM roJy Ha 3acefaHuu Kapeapsl DICKTPOHUKUA U MUKPOIICKTPOHUKU

[Iporokonm ot 20 . Ne
3aB. kadenpoii J.YO. Ycarsrit

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena uis peanusanuu B 2029 - 2030
y4eOHOM oy Ha 3aceaHuu KageaApsl DIEKTPOHUKH U MUKPOAJIEKTPOHUKH

[Iporokon ot 20 . Ne

3aB. kadenpoit I[.IOjfcaTmﬁ

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM roJly Ha 3aceaHuM KaQeapbl DIIEKTPOHUKU M MUKPOAJICKTPOHUKH

[Iporokonm ot 20 . Ne

3aB. kadenpoii I[.IOT’caTbH?I




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[TonyueHre o0Oy4YaArOIIMMUCS 3HAHMA M TMPAKTHYCCKUX HABBIKOB B pa3paboTke
OpOrpaMMHOTO  OOecClieUeH sl /Il BCTPAaMBACMbIX  CHUCTEM, (DYHKIIMOHHUPYIOUIMX  IOJ]
yIIpaBJICHUEM OIIEPAIIMOHHBIX CHCTEM, OCHOBaHHBIX Ha Android, na s3eike Kotlin.

2 MecTo JTUCUMILIMHBI (MOIYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Jucuummna Co3ganne MOOMIIBHBIX NpWIOKeHUH ast 10T BXOOuT B 4acTh yuyeOHOTO
wiaHa (GopMUPYeMyl0 Y4acTHHKAaMH OOpa3oBaTEIbHBIX OTHOLICHHH 00pa3oBaTelIbHOM
IIPOrPaMMBlI.

Jig  u3ydeHMs  OUCUMIUIMHBI  HEOOXOAMMBI — 3HaHUS  (YMEHHs,  BIJIAQJICHUSA),
c(OpMHUPOBAHHBIE B PE3yJIbTAaTe N3YUYEHUs TUCLMILUIMH/ IPAKTUK:

OcHoBbl UHTEpHET Beleit

HNudopmaruka u vHGOpMAIIMOHHBIE TEXHOIOTUN

JluckperHas MareMaTuka

3HaHus (yMEHUs, BIaJIeHUs ), OJIy4YE€HHbIE P U3YYEHUU JTAHHOM JUCLMILIMHBI Oy1yT
HEOO0XOANUMBI JJI U3yYEHUsI JUCLUIUIMH/TIPAKTUK:

OcHoBsI TporpammupoBanus (Java Script)

3 Komnerenuuu olOyvawomerocs, (opmMupyeMble B pe3yJibTaTe OCBOCHHS
AUCHUILIMHBI (MOYJIs) M INIAHMPYeMble pe3yJbTaThbl 00y4eHus!

B pesynbrare ocBoeHus AucuMIiuHbl (Moayns) «Co3gaHue MOOMIIBHBIX IPUIIOKEHUN
st 10Ty oOygaromuiicst TomkeH o0agaTh CISAYIOUMMHA KOMITETCHITHSMU:

Kon unaukaropa WNHaukaTop AOCTHIKEHUS KOMITICTCHITIH

IIK-1 CnocoOeH pa3palaThiBaTh CTPYKTYpPHbIE U (PYHKIIMOHAJIBHBIE CXEMbI AJIEKTPOHHBIX
CUCTEM U KOMIUIEKCOB, NPHUHLMIIHAIBHBIX CXEM YCTPONCTB C HCIIOJIb30BAaHHEM CpPENICTB

KOMITBIOTEPHOTO MIPOSKTUPOBAHWS, MIPOBEJICHUEM MIPOEKTHBIX pacdeToB "
TEXHUKO-IKOHOMHYECKAM 000CHOBAHWEM IPHUHUMAEMBIX PEIICHUHN
IK-1.1 Pa3pabarbiBaeT ACKU3HBINA MPOEKT, BKIIOYAIOIIUNA: BBIOOP CTPYKTYpHOMH

CXEMBEI 3JICKTPOHHOTO YCTpOﬁCTBa WM CUCTEMBI IIYTEM COIIOCTABJICHUA
Pa3JIMYHBbIX BAPUAHTOB M HUX OLCHKU C TOYKH 3pCHUA TCXHHUYCCKUX H
9KOHOMHUYCCKUX Tpe6OBaHI/II\/’I; pacCuUnuThIBACT BCC HeO6XOZ[I/IMLIe
IIOKa3aTCIn CTPYKTypHOﬁ CXCMBI 3JICKTPOHHOTI'O YCTpOﬁCTBa NN CUCTCMBI,
B TOM YHCJIC IOKA3aTCJIM KadcCTBa, BbI6I/IpaeT U OOOCHOBBIBACT CXEMBI
BCIIOMOTaTCIbHBIX yCTpOﬁCTB

I1K-1.2 [Tpou3BOIUT TEXHUKO-PKOHOMHYECKOE 00OCHOBAHHE MPHUHSITOIO PEIeHUs
C pacuyeramMH ce0eCTOMMOCTH YCTPOWCTBA M CTOMMOCTH €r0 JKCIUTyaTalluy;
CPaBHUBAET C aHAJIOTAMH I10 TEXHUKO-3KOHOMHYECKUM XapaKTEPUCTHKAM




4. CTpykTypa, 00b€M U copepkaHue JUCUUILIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh JUCIHUILUIMHBI COCTABIISIET 3 3adeTHbIX enunull 108 akaja. yacoB, B TOM

HHUCJIIC:

— KOHTaKTHast pabora — 45,85 akaj. yacos:
— aynutopHas — 45 akajl. 4acos;
— BHeayauTopHas — 0,85 akaj. 4acos;

— camocTosTenbHas pabota — 62,15 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

dopma aTTeCTalMM - 3a4€T C OUECHKON

AynutopHast % o
o KOHTakTHas paboTa E =z dopma TeKyIero
= . s X Bu KOHTPOJIS
Pasnen/ Tema 3 (B axan. uacax) 82 A y P Koz
g 8 © | camocrosTenbHON | ycIieBaeMOCTH H
JIACIMTUTAHBI 3 g = . | xommerenuun
O g g padoThI MIPOMEKYTOUHOH
Tek Mab. | mpakr. e aTTeCTaluu
: 3aH. 3aH. o=
1. BBenenue B S3bIK
nporpammupoBanus Kotlin
1.1 9 .
QCHOBHbIe CBEJICHUS O 1 TEHHE VeTHBIi onpoc K-1.1
Kotlin 4 JIUTEPaTyphl
1.2 Cpena pazpaboTku O3HaKOMJIEHHUE C .
: 1 2 2 - Vv MK-1.1
Intelli IDEA Intelli IDEA CTHRI OTipoc
Hroro no pazaeny 2 2 2
2. OCHOBBI 53bIKa
nporpamMmuposanus Kotlin
Co3pnanue
2.1 CtpykTypa nporpaMmsl 2 2 2 MEPBOT0 NPOEKTa VYerHbll onpoc K-1.1
B IntelliJ IDEA
2.2 IlepeMeHHBIE U THITBI 2 2 2 Urenne VerHmii onpoc K-1.1
JaHHBIX JIUTEPATyPhI
Hamnucanwue
23 A .
pudmeTeckie 2 2 2 MIPOTrPaMMBl IO VYcTHbli onpoc IK-1.2
orepanuu
3aaHHIO
4 Hanucanue
2.4 YcnoBHbIE BRIPQXKEHUS U .
2 2 2 MIPOTPaMMBI IO YcTHBIi orpoc MK-1.2
JIOTHYECKHE OTEPaIIH
3aaHHIO
Hammucanue
2.5 YcnoBHbIE KOHCTPYKLIUH 2 2 2 MIPOTPaMMBI IO YcTHBIi orpoc MK-1.2
3aaHHIO
2.6 LIuKisl, MacCHUBEI U Hamucarnme
) ’ 1 2 2 MIPOTrPaMMBI IO YcTHbli onpoc IK-1.2
Jana3oHbl
3aaHHIO
Hroro no paszaeny 11 12 12
3. OyHKIMH
Urenn
3.1 Oynkum u ux erme
MapaMeTpsl, Meperpy3Ka JUTCEPATYPEL,
ol 4 2 2 4 HalnucaHue VYerHsblil onpoc IK-1.2
¢dhyHKuMH, 11M612-
MPOTPaMMBI TI0
BBIPaKCHHS
3aaHHIO




Hroro no paszneiny 2 | 2 | 4 |
4. O0BEKTHO-OPUEHTHPOBAHHOE
pOrpaMMHPOBAHNE
Hanucanue
4.1 Kimaccel, 0OBEKTHI, MIPOrpaMMBEI 110
KOHCTPYKTOPBI, 4 6 3a/IaHUIO0, YTCHHE YerHBIH onpoc IK-1.2
UHTEPHEHCH JIUTEPATypPHI MO
Teme
HWroro no pazaeny 4 6
5. Komnexkunu n
TOCJICTIOBATEIIbHOCTH
5.1 3mensiemble u Wsyaerme
HEU3MEHSEMBbIC KOJUICKIIUH Matepuana ro
’ 10 | Teme, HamHMcaHHE YCTHBIN Onpoc IK-1.2
OIepaluy ¢ 3JeMEHTaMU
. MPOTPAMMBI TI0
KOJUTCKIIU i
3aJJaHUI0
HWroro no pazaeny 10
6. Cpena paspaborku Android
Studio
. Uzyuenue
6.1 3HaKOMCTBO €O cpeaoi ® HEHOHana
paspabotku. Coznanue 2 10 y Db VYcTHBIHA onpoc MK-1.2
MIEPBOTO MPOEKTa e
pa3paboTku
Cosznanue
6.2 CTpyKTypa IpOeKTa, . OiKTa
cucrema cbopku Gradle. 4 10 o Eﬂ quel;ne VerHsI ompoc IK-1.2
®aiin AndroidManifest.xml A .
MoJTyJIer
. i T .
6.3 Sh/{yﬂﬂTopbl YCTpOMCTB 4 8,15 €CTUpOBaHNE VerHiii ompoc MK-1.2
Android u Wear Os SMYIIATOPOB
Hroro no pazaeny 10 28,15
HWroro 3a cemectp 15 30 62,15 320
Hroro no aucuuruinae 15 30 62,15 3a4eT ¢ OLEHKON




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jns  peanuzani  OPEAYCMOTPEHHBIX BUIOB Y4eOHOHM pabOTbI B KauecTBe
00pa3oBaTEeNbHBIX TEXHOJIOIHH B MPENOJaBAHUN JUCIUTUIMHBI HCIIONB3YIOTCS TPAJIUIIUOHHAS U
MOZYJIbHO-KOMIIETEHTHOCTHAs! TEXHOJIOTUU.

Jleku TPOXOIAT B TPAJAULMOHHOW (Gopme M B Qopme JeKuui-koHcynpTanuid. Ha
JIEKIUAX-KOHCYJIbTAlMAX W3JI0)KEHHE HOBOIO MaTepuajla CONPOBOXKIACTCA IOCTaHOBKOM
BOIIPOCOB U JUCKYCCHEH B IIOUCKAaX OTBETOB HA 3THU BOIIPOCHI.

[Ipy BBINOTHEHUWH NPAKTUYECKHX pPAOOT CTYAEHTHI y4yaTcs HaBbIKAMH HAalHUCaHHS
pOrpamMMm, paCCMOTPEHHBIX Ha JEKIIMOHHBIX 3aHATHAX. [Ipu 3ammre npakTuyeckux paboT nepen
CTY/ICHTaMH CTaBATCS 3a/1a4M, TPEOYIOIIME JOTHUECKOTO MBIIIICHHS, PUHIINIIA 0000IIEeHUS U
COIIOCTABJICHUS.

CamocrosTenbHas paboTa CTUMYIUPYET CTYACHTOB B IMPOLIECCE MOJITOTOBKH JTIOMALTHUX
3a/IaHNUI U IIPU IOATOTOBKE K MPOMEKYTOYHON aTTECTALUU.

6 YueOHO-MeTOqMYeCKOe 0O0ecTieueHHe CAMOCTOATEILHOM padoThl 00y4YarommXxcst

[IpencraBieHo B mpuaoKeHuu 1.

7 OueHO4YHbIE CPEICTBA ISl IPOBECHUS POMEKYTOYHON aTTeCTAluN
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOqHUYECKOe M MH(POPMAIMOHHOE 00ecTieYeHre THCHHILTHHbI

a) OcHoBHas JInTeparypa:

1. [lerpocsn, JI. 3. PazpaboTka MmoOmibHbIX ipritoxkennit Ha Kotlin : yueGHoe mocobue /
JI. D. Ilerpocsia, H. A. Tlpuxomsko. — Mocksa : PTY MUPDA, 2024. — 101 ¢. — ISBN
978-5-7339-2215-7. — Tekcr : 2JIeKTPOHHBIH // JIaHb : 37IeKTPOHHO-O0MOJIMOTeYHAs CCTeMa. —
URL.: https://e.lanbook.com/book/421091 (nara obparuenus: 14.04.2025). — Pexum goctymna:
JUIsL aBTOPHU3. MOJIb30BATEIEH.

0) /lomoyiHUTEIbHAS JIUTEpaTypa:

1. IMupckas, JI. B. Pa3zpaborka moOuibHbIX npuioxeHuil B cpene Android Studio :
yuebHoe nocodue / JI. B. [Tupckas ; FOxubll penepanpHblii yHuBepcutet. - PoctoB-Ha-/loHy ;
Taranpor : M3marensctBo HOxHOTO (emepanbHOrO yHUBepcutera, 2019. - 123 c. - ISBN
978-5-9275-3346-6. - Teker : IJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1894469 (mara obpamenus: 14.04.2025). — Pexum

B) MeToanuyeckne yKa3anus:
[TpencraBieHbI B IPUIOKEHUHT 3

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:



IIporpamMmmHoe o0ecnieueHune

Haumenosanue N
10 Ne noroBopa CpoKk JeiicTBuUS JIMIICH3UH

7Zip cB00OOHO pactpocTpansemoe [10 OeccpouHO
Bpayzep Yandex [cBobGomHo pactpoctpansemoe [10 0eccpouHO
Bpayzep Mozilla
Eirefox cB0OOHO pacnpoctpansemoe [10 OeccpodHo
FAR Manager cB00OOIHO pactpoctpansemoe [10 OeccpouHO
mg’ Windows 101 79,51 o1 22.11.2021 Gecepouro

IpodeccuonanbHbie 6a3bl JAHHBIX U HHPOPMAIMOHHBIE CIIPABOYHbIE CHCTEMbI

Ha3zBanue kypca Cchuika

OnektpoHHas 0a3za mepuonnueckux m3fganuii East View|URL:
Information Services, OO0 «MUBUC» https://dlib.eastview.com/

9 MaTtepuajJbHO-TEXHHYECKOE o0ecreyeHne TUCUUIINHbI (MOILYJIs1)

MarepuanbHO-TEXHHUECKOE 00eCIIeUeHHEe AUCIUIINHBI BKIIOYAeT:

MartepuanbHO-TEXHUUECKOE 00eCTIeYeHNE TUCIUIUIMHBI BKIIOYAET:

Y4eOHble ayAUTOPUU IJISi IPOBEACHUS 3aHSATHHA JIEKIIMOHHOTO TUIA MYJIbTUMEIUHHBIC
CpeAcTBa XpaHEHUsl, Iepeaun 1 MpeICTaBIeHIs HH(OpMAIHH

Y4eOHble ayIuTOPUH ISl IPAKTHYECKON U CaMOCTOSITEIbHON paboThl 00yUJaIOIUXCS C
nepcoHanbHbIMU KommbtoTepaM ¢ 11O u3 m. &(T), BeixonoMm B VHTEepHET M ¢ JOCTynoMm B
JIEKTPOHHYIO0 HH(POPMALMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA



IIpunoxenne 1

Y4ueOHO-MeTOAMYECKOE O0ecTIeueHre CAMOCTOSITEIbHOM PadoThl 00y4ar0IUXCs
[To muctummae «Co3nanne MOOWIBHBIX npuioxkeruid st [oT» mpenycMmorpena ayautopHas U
HeayJAUTOpHAasi cCaMOCTOsITeIbHAsA paboTa 00yJaroIuXCs.
AyIuTOpHas caMOCTOsITeJIbHAas paboTa CTYAEHTOB IIPEAINOJIaraeT OTBETHI Ha BOIPOCHI HA
PAKTUUYECKUX 3aHATHSX MPH 3aluTe pador.
Bonpocsl k 3amurte padotbl Ne2:

1. Yro Takoe nepeMeHHas?

2. Kakwue Bupl mepeMeHHbix B si3bike Kotlin Ber 3HaeTe? B uem ux paznuums?

3. Kaxkue tunsl nepemeHHbIX B si3bike Kotlin Bol 3HaeTe?

4. MOXHO JId B XO0Ji¢ MPOrpaMMbl HU3MEHUTh 3HAUCHUE paHee WHUIMAIM3UPOBAHHOU
HepeMEHHOM, 00BSIBICHHON KITFOUEBBIM CIIOBOM Val?

5. MOXHO 1M WHUIMAIU3UPOBaATh nepemeHHyro Tuna UByte 3nauenmem -255? Otser
000CHOBATb.

6. Kakumu TMnamu oObSBISIOTCS TEPEMEHHBIE, XPAHAIIUE IPOOHBIC 3HAUYCHUS?

Bonpocs! k 3amuTte padotbl Ne3:
1. Yewm ornmuaercst npeUKCHBII HHKPEMEHT OT nmoctdukcuoro? [IpuBenure mpumMepsl.

2. Kaxk nipu JeneHnu NebIX 9ucell OMyYUTh Pe3yNbTaT, COASPKAIIHA JPOOHYIO 9acTh?
3. KakoB 0yzer pe3ynbrat oneparuu: val a = 6 and 7?

Bomnpocsl k 3ammTe padoTsl Ne4:
1. B yem pasHuIIa BBHIMOJTHEHHUS ONEpaluud OF HajJ JOTUYECKUMH M YHCIOBBIMU

onepasHaamu?

2. B yem pa3HMLIa MEXAY ONEpalUsIMHU = U ==7?

3. Kakas omeparmusi Haj JOTHYECKUMH OIEpaHAaMyd 0003HAYaeTCs BOCKIIHMIIATEIbHBIM
3HAaKOM?

Bonpocsl k 3amuTte padotbl NeS:
1. MOKHO Jiu 3aMEHHUTh KOHCTPYKIHIO If KoHCTpyKIMer when?

2. B kakux ciyuasx cieayer ucrosib3oBaTh When, a B kakux if?
3. OOBSACHUTH CHHTAKCUC KOHCTPYKLHH Iif.
4. OOBSACHUTH CHHTAKCUC KOHCTPYKIMU When.

Bomnpocs! k 3amure padorbl Neb6:
1. B kakoMm ciydae cieyeT UCIob30BaTh UK for, a B kakom While?

2. KaxoBbl (hyHKIIMH Ci1y:keOHBIX citoB break u continue?
3. B yem pa3HuIa MeXIy UKIAMH C IIPEIYCIOBUEM U MTOCTYCIOBHEM?

Bonpocsl k 3amurte padotbl Ne7:

1. Yro Takoe maccuB?

2. Kakwue BapraHThl OOBSBICHHS U HHUITHAIN3AIMH MACCHBA BbI 3HaeTE?
3. C Kakoro 4mcia HaYMHACTCS HyMEpaIlus 3JIEMCHTOB MacCHBa?

4. Kak B s3pike Kotlin MoHO 00BSIBUTH MacCUB M3 IPOOHBIX YHCEN?

IIpakTuyeckue 3agaHus
1. Co3pate u 3a1yCTUTh IPOEKT, BHIIIOJIHUB YKa3aHHbBIE B TEOPETUUYECKOM YACTH ILIATH.

2. B co3gaHHOM Ha TEpPBOM MPAKTHYECKOM 3aHATHM TPOEKTEe OOBABUTH H
MHUIMAIM3UPOBATh IIEJIOUMCICHHYI0 HEU3MEHSEeMYI0 IepeMeHHylo. BoiBecTu ee
3HaYeHHE B KOHCOJIb, UCIIOJIB3YS CTPOKOBBIN IMIa0JI0OH.



Harnmucats mporpamMMy BBIBOA B KOHCOJIb PE3YJIBTATOB MIPUBEIACHHBIX B TEOPETUIECKON
94acTH apu(PMETHIECKUX U OPA3PSAHBIX OTIEPALIH.

Hamucares mporpamMmy BbIBOJIa B KOHCOJb PE3YJIBTATOB YCIOBHBIX BBIPAXCHUN W
JOTUYECKUX OIEpaIiii, PACCMOTPEHHBIX B TEOPETUUECKON YaCTH.

[ToBTOpHTH MPHUBEICHHBIC B TeOpeTHYecKoil yacT mpumepsl B IntelliJ IDEA.
M3MeHUTH 3HAUYCHHSI IEPEMEHHBIX U IIPOBEPUTH PE3YJIbTATHI BHIIOIHEHHS IPOTPAMMBI.
HanucaTte nporpammy BbIBOJa B KOHCOJb KBaapaToB uucen oT 1 go 20, ucnons3ys
IMKJIBL.

Hamnucarts mporpaMMy BbIBO/Ia B KOHCOJIb TAOJIHUIIBI YMHOKEHUS, UCTIONB3YSI LIUKJIBL.
Hamucare mporpaMMy BbIBOJa B KOHCOJIb AHIJIMICKOTO andaBuTa, HCHOIB3YS
JIana30Hbl ¥ UKL



Ipuio:xkenne 2

a) Ilnanupyemblie pe3yJbTaTbl 00yYeHHS] H OLCHOYHBbIE CpeACTBAa JJIs NPOBeEICHUs
NPOMEKYTOYHOM aTTeCTALMH

Kox
HHMKATOpA

HNuaukarop
JOCTHKEHHUS
KOMITeTeHI[MH

OueHouHble cpeacTBa

1IK-1: Cnocoben paspabamvieams cmpyKmypHbvle U (QYHKYUOHALbHbIE CXeMbl IeKMPOHHbIX
cucmem u KOMNJLEKCO8, NPUHYUNUATLHBIX CXeM YCMPOLCME C UCNONb308aHUEM CPEOCE
KOMNbIOMEPHO20 NPOEKMUPOBAHUS, NPOGEOEHUEM NPOEKMHBIX PACYemos u
MEXHUKO-IKOHOMUYECKUM 000CHOB8AHUEM NPUHUMAEMbIX DeuleHUll

IK-1.1

PaspabarbiBaer
ACKU3HBIN MPOEKT,
BKJTFOUAIOIIIHI: BEIOOD
CTPYKTYPHOM CXEMBbI
AIIEKTPOHHOTO
YCTPOMCTBA WIIH CUCTEMBI
MyTEM COTIOCTAaBIICHUS
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
MOKAa3aTeNln Ka4eCcTBa;
BBIOUpaeT U
000CHOBBIBAET CXEMBI
BCIIOMOTaTENbHBIX
YCTPOMCTB

IIpumepHBIE BOIIPOCHI IS IOJYyYEHUS 3a4eTa C

OILICHKOM:

7. Yto Takoe nepemeHHas?

8. Kakue Buapl mepemeHHbIx B si3pike Kotlin
BbI 3HaeTe? B ueM ux paznuuus?

9. Kakue tunbl nepeMeHHbIx B si3pike Kotlin
BbI 3HaeTe?

10. MoxHO 1 B XO/€ MPOrpamMMbl MU3MEHHTH
3HaUEHUE paHee HWHHUIHUAIM3HUPOBAHHOU
NEPEeMEHHOM, OOBSIBICHHON  KIIFOUEBBIM
cioBom val?

11. MoxHo T WHULIUAITN3UPOBATh
nepemennyto tura UBYyte 3nauenuem -2557
OTtBeT 000CHOBATE.

12. Kakumu TUIIAMU OOBSBIAIOTCS
HIepEMEHHBIE, XpaHsIue IpoOHBIE
3Ha4YeHUs?

13. Yem ornmyaercst npeUKCHbIH WHKPEMEHT
oT noctgukcHoro? [IpuBeaure npumepsl.

14. Kak npu AeleHUH LEeJbIX YUCeN MOIYyYUTh
pe3yibTat, coAepKalmi JpoOHYI0 4acTh?

15. KakoB Oynet pesyabrar onepanuu: Val a = 6
and 7?

16. B yem pa3HuIA BBIMOJHEHHUS ONEparuu Or
HaJ  JIOTHYECKUMH W  YHCJIOBBIMHU
onepanjamMu’?

17. B yem pasHuLa MeXIy ONepanusiMu = U
==

18. Kakass  omepamms Hag  JOTHYECKUMHU
oTepaHIaMH o0o3Ha4yaeTcs
BOCKJIMIIATEIIHHBIM 3HAKOM?

19. MoxHO 1M 3aMEHHTh KOHCTpYKUuto if
KOHCTpyKITHeH when?

20. B kakux ciyyasx clenyeT MCIOJIb30BaTh
when, a B xakux if?

21. OOBSCHUTH CHHTaKCUC KOHCTPYKLUH if.

22. OOBSACHUTH CHHTAKCUC KOHCTPYKIIUU When.,

23.B kakoM cnyyae cieayeT HCIIOIb30BaTh
nukn for, a B kakom while?

24. KakoBbl (yHKIIUHU CITY)KE€OHBIX cJI0B break u
continue?

25.B uem pa3HMIA MeXIy IHMKJIAMH C




26.
27.

28.

29.

MPEIyCIOBUEM U MTOCTYCIOBHEM?

Yro Takoe Maccun?

Kakue BapHaHTHI O0OBSIBICHUS 51
MHHULMAIH3alli MAacCUBa BEI 3HaeTe?

C Kakoro uuciaa Ha4yMHAETCS HyMEpaLus
9JIEMEHTOB MaccHBa?

Kax B sasbike Kotlin MOxHO 00BIBUTE
MAcCCHB U3 APOOHBIX YHUCEI?

[1K-1.2

[IpousBonur
TEXHHUKO-IKOHOMHYECKOE
000CHOBaHME TPUHATOIO
peIIeHus ¢ pacueTaMu
ce0eCTOMMOCTH
YCTPOMCTBA U CTOUMOCTH
€ro JKCIUTyaTaIuu;
CPaBHMBAECT C aHAJIOTaMHU
o
TEXHHUKO-I)KOHOMHYECKUM
XapaKTePUCTHKAM

HpaKTI/I‘-IeCKI/Ie 3aaHus U OJTYUCHUA 3a4€Ta:

10.

11.

12.

13.

14.

15.

16.

17.

18.

Co3zparp 1 3a11yCTUTD IIPOEKT, BBIIIOJIHUB
yKa3aHHbIE B TEOPETUYECKOM YaCTH Il1ary.
B co3maHHOM Ha 1IEpBOM IIPAKTHYECKOM
3aHATUN IIPOEKTE OOBSIBUTH u
VHULMAJIN3UPOBATh LIEJIOYNCIICHHYIO
HEU3MEHSEMYIO IepeMeHHYI0. BbpiBecTH ee
3HAYEHHUE B KOHCOJIb, UCIIOJIb3Ys CTPOKOBBIN
11a0JIOH.

Hanucare mporpammy BbIBOJa B KOHCOJIb
pe3yJIbTaToB MIPUBEIEHHBIX B
TEOPETUYECKOM 4acTH apu(PMETHUYEeCKUX U
IIOPA3PSIAHBIX ONEepaLU.

Hanucare mporpammy BbIBOJa B KOHCOJIb
pe3yabTaTOB  YCJIOBHBIX BBIPDAKEHUU U
JIOTUYECKUX OIlepalyii, pacCCMOTPEHHBIX B
TEOPETUYECKON YaCTH.

[ToBTOpPUTH NIPUBENEHHBIE B TEOPETHUECKOU
gactu npumepsl B IntelliJ IDEA.

W3MeHNTp  3HaueHUsT TEPEMEHHBIX W
MIPOBEPUTH  PE3YJIbTaTbl  BBIMOJIHEHUS
pOTpaMMBl.

Hamucare mporpamMmy BbIBOAa B KOHCOJIB
KBajapatoB uucen or 1 po 20, ucnonb3ys
IIUKJIEL.

Hamucare nporpamMmy BbIBOAa B KOHCOJIb
TaOIUIIBI YMHOXKEHUS, UCTIONB3YS ITUKIIBI.
Hamnucare nporpamMmy BbIBOAa B KOHCOJIb
AHITIMHCKOTO andasura, HCTIONB3YS
JIMAITa30HbI U I[TUKI.

0) Ilopsinoxk mpoBeneHHMs] NMPOMEXKYTOUYHOW ATTECTALMM, MOKA3ATeJd U KPUTEPHUHU

OIICHUBAHUA:

HpOMe)KyTO‘-IHaSI arrecragusa 110 JUCHUIIIIMHC ((COS,ZIaHI/Ie MOOMJIBHEIX HpI/IJ'IO)KeHI/Iﬁ I

loT»

BKIIFOYA€T TCOPETUYCCKUE BOIIPOCHI,

MO3BOJISAIOIIME OLICHUTh YPOBEHb YCBOCHUS

06y‘{aIOH_II/IMI/IC$I 3HaHI/II71, U MPAKTUUCCKHUC 3a/IlaHUs, BBIABIISIIOINNC CTCIICHD C(I)OpMHpOBaHHOCTI/I

YMEHHH U BIIAJICHUI.

Ioka3aTesu 1 KPpUTEPUHN MPOMEKYTOYHOM ATTECTALMMU:

— Ha OICHKY «OTJIUYHO» (5 0aIoB) — 0OyJarOIIUICS JEMOHCTPUPYET BHICOKHIA YPOBEHB
c(OPMHUPOBAHHOCTH KOMIICTCHIIMH, BCECTOPOHHEE, CHCTEMAaTHYeCKOe W TIIyOOKOe 3HaHWE




y4eOHOro Marepuana, CBOOOJHO BBITIOJNHSICT MPAKTHYECKUE 3aJaHUs, CBOOOTHO ONEPUPYET
3HAaHUSIMH, YMEHUSIMH, IPUMEHSIET UX B CUTYAIUSAX MOBBIIICHHOHN CI0KHOCTH.

— Ha OLIEHKY «Xopomio» (4 6amra) — o0yJaromuiicss TEMOHCTPUPYET CPEAHHIA YPOBEHBb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JOIMYCKalOTCS
HE3HAYUTENIbHBIC ONIMOKU, HETOYHOCTH, 3aTPyJHCHHS IIPU aHATUTUICCKUX OTIePAIHsX, IEPEHOCEe
3HaHWI U YMEHHI HA HOBbIC, HECTAHIAPTHBIC CHUTYAIIHH.

— Ha OIICHKY «YyJIOBJIETBOPHUTEJbHO» (3 Oamra) — oOydYaromIMiics JIEMOHCTPUPYET
MIOPOTOBBIA YPOBEHb C(HOPMHUPOBAHHOCTH KOMIICTCHIIMH: B XOJI€ KOHTPOJIBHBIX MEpONPHUSTHHA
JIOMTYCKAIOTCS OIIMOKH, TPOSIBIISICTCSI OTCYTCTBHE OTACIBHBIX 3HAHWM, yYMEHWH, HAaBBIKOB,
00yJaromMiCsl WUCIBITHIBACT 3HAYUTEIbHBIC 3aTPyIHCHHS IPH ONEPUPOBAHUHM 3HAHUAMHU U
YMCHHSIMH ITPU UX TIEPEHOCE Ha HOBBIC CUTYAIINU.

— Ha OIICHKY «HEY/T0BJIETBOPUTEIbHO» (2 Oaiuia) — 00yJarouiics AEMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHuecKoro marepualia, JOMYCKAaeT CYIIECTBEHHBIC ONIMOKH, HE MOXET
IMMOKa3aTb MHTCJUICKTYAJIbHBIC HABBIKU PCIICHUA ITPOCTHIX 3a1a4.

— Ha OLEHKY «HeYAOBJIETBOPUTEAbHO» (1 Oamn) — oOyuaromuiicss He MOXET IMMOKa3aTh
3HaHMS HAa YPOBHE BOCIPOWM3BEACHHS M OOBSCHEHUS WHQPOpMAIMU, HE MOXKET I10Ka3aTh
WHTEJUICKTYaJIbHbIE HABBIKU PEIICHUS TPOCTHIX 3a/1a4.

OO0yyaromuiicss mOMy4aeT OTMETKY «3a4TEHO» IMPH YCIOBUH BHITIOJTHEHUS U 3aIIUTHI BCEX
MPEAYCMOTPEHHBIX  MpakTHUecKuX  3agaHui. OlneHka TPOMEXKYTOUYHOM  aTTecTalluu
COOTBETCTBYET CpEHEHN OIICHKE IO pe3ybTaTaM MPaKTUUECKUX padorT.



Ipuioxkenue 3
Memoouueckue ykazanus 013 NPAKMUYECKUX 3AHAMUIL
IIpakTnueckoe 3ansaTue Nel
Cpena paspadorku npuioxennii IntelliJ IDEA
L{enb 3aHATHS: 3HAKOMCTBO CO cpeioit pazpaborku npuioxenui IntelliJ IDEA.
TeopeTuyeckas 4acTb

Android — omeparuoHHas cuUcTeMa, KOTOpas IIMPOKO HCIOIb3yeTcs B MOOMIIBHBIX
ycTpoicTBax (cmapTdoHax, CMapT Yacax W IUIAHIICTHBIX KOMIBIOTEPAax) U BO BCTPAWBAEMBIX
crcTeMax. JTo OecIuiaTHas ONepaloHHas CHCTeMa, OCHOBaHHas Ha sape Linux ¢ uatepdericom
nporpammupoBanus Java. Ipunoxenue mis Android mummercst Ha s3bike Java win Ha Oosee
coBpemerHoM si3bike Kotlin. Haubosee momymsipHO# cpemoil pa3pabOTKH MPUIOKCHUN ISt
MOOWJIBHBIX YCTPOWMCTB M BCTPaMBAeMbIX CHCTEM B Hacrtosiee Bpems sisercs Android Studio,
ocHoBanHas Ha IntelliJ IDEA or komnanuu JetBrains. Ona mpenocTaBisieT WHTEIPHPOBAHHBIC
WHCTPYMEHTBI JJIsl pa3paboTKu U OTAaaKu. sl OTJIAJKU MPUIIOKCHUH MCIIOIB3YETCSl SMYIISITOP
MOOMIJIBHOTO YCTPOWCTBAa — BHPTYyaJbHash MAIllMHA, Ha KOTOPOH OyJIeT 3aIllyCKaThCs CO3JaHHOE
PHIIOKEHHE.

B kypce «Co3znanne MOOMIBHBIX MpritoxkeHui 11t [0T» st n3ydenust ocHoB si3bika Kotlin
Hamu OyzeT ucnonb3oBathes IntelliJ IDEA. 3arpy3uts OecruiaTHyro Bepcuro Community MoxHO
o agpecy https://www.jetbrains.com/idea/download/. JTanuas cpena goctymHa kKak st Windows,
tak u s MacOS u Linux.

IMocne ycranosku 3amyctum IntelliJ IDEA. Ham oTkpoeTcsi cTapToBOE OKHO MPOTrpaMMBbl, B
KOTOPOM BBIOEpEeM co3aanne HoBoro mpoekta New Project.

ﬂ New Project X
Empty Project
ply Proj Location: ~\ldeaProjects
Project will be created in: ~\ldeaProjects\lesson
Maven Archetype Create Git repository
favarX Language: Java Kotlin Groovy HTML +

Kotlin Multiplatform

© Compose Multiplatform Build system: Intelli Maven Gradle

IDE Plugi
ugin IDK: openjdk-18 -
Android
Add sample code

To create a complex project, use the Kotlin Multiplatform generator.


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

Puc. 1. Oxno menemxepa SDK

B none Name ykaskem nMs mpoekTa, B mojie Location Mo>kHO yKa3aTh MyTh K MIPOEKTY, €CIIH
HE yCTpaWBaeT MyTh M0 yModanuto. [1ockonbky Mbl OyaeM pabotats ¢ s3eikom Kotlin, B mose
Language Beioepem myakT Kotlin

Kpome Toro, B mome JDK wmoxno ykasare myth Kk Java SDK, xotopsiii Oyner
UCTIONIL30BAThCS B MpoekTe. Kak mpaBuiio, 3To mose mo yMOJ4aHHIO YK€ CoaepKuT myTh K JDK,
KOTOpPBI YCTaHOBJICH Ha JIOKAJBHOM KoMmmbioTepe. Ecnmm 310 mosme mycTo, TO €ro Hauo

YCTaHOBUTbD.

ITocne aToro Ha>xkMeM Ha KHOIIKY Create, cp€aa co3aacCT U OTKPOECT IMPOCKT.

ﬂ File Edit View Navigate Code Refactor Build Run Tools VCS Window Help esson — O X
lesson L~ 4 Add Configuration... Q O 2
o Project w =T = O — A
= .
= Y .:Iesson CA\Users\Oleg\ldeaProjects\lesson §
= N ; 2
idea g
v src E
¥ main Search Everywhere Double Shift
kotlin
resources Go to File Ctrl+Shift+N
> test
. m lesson.imi Recent Files Ctrl+E
2 > Il External Libraries
3 Scratches and Consales Navigation Bar Alt+Home

Drop files here to open them

M Bookmarks

P Version Control i= TODO © problems B Terminal © services

(i

Puc. 2. OxHo npoekTa

B 1neBoil wacTu mpesicTaBieHa CTpyKTypa MHpoekTta. Bce ¢ailibl ¢ HCXOAHBIM KOJOM
HOMeIIalTcss B manky SrC. [lo ymomyaHHIO OHa CONCPXKUT JBE NAalK{: Mamka main
(mpenHa3HaveHa JUIs KOAA MpOrpaMMbl) U rarka tests (mpeaHasHadeHa Ajs TECTOB).

B mamke main taxke mo ymonuanuro cozaaercs nanka Kotlin st ¢aiinos ¢ komoM Ha s3b1ke
Kotlin. [To ymomuanuto sta nanka mycra. JJo6aBum ¢aiiin ¢ HCXOAHBIM KOJ0M. J{J1s 3TOro Ha)kMeM
Ha manky Src/main/kotlin nmpaBoit KHOIIKOW MBI U B KOHTEKCTHOM MEHIO BbIOEpeM MyHKT New

-> Kotlin Class/File:



E Eile Edit View MNavigate Code Refactor Build Run Tools VCS Window Help lesson

lesson = src - main kotlin
g Project « T 0 —
=
= v g lesson C\Users\Oleg\ldeaProjects\lesson
. > idea
v src
v main
kotlin
€ Java Class
> it Kotlin Class/File
test 9 Cut Cirl+X |l‘ ss/File
A = File
u lessoniml 1 Copy Cirl=C .
2 Il External Libraries = Scratch File Ctrl+Alt+Shift+Insert
Copy Path/Reference...
© Scratches and Consoles Package
m} Paste Ctrl+V
4 1 backage-infojava ul
Find Usages AlLF7 8 module-infojava
Find in Files... Ctrl+5Shift+F \
- ) s HTML File
Replace in Files... Ctrl+Shift+R ) )
Irite N Kotlin Script
Kotlin Worksheet
Refactor > Swing Ul Designer > :
DTS > 11 Resource Bundle
EditorConfig File 1
Reformat Code Ctri+Alt+L

Puc. 3. Coznanmne HOBOTO (aiisia ¢ HCXOAHBIM KOJIOM

B mosiBuBIIEMCsI OKHE ClieyeT yka3aTh UMs HOBOro (aiina, ykasare tun File u Haxars
Enter.

Mew Kotlin Class/File

app)

& Class
T Interface
T Sealed interface

& Data class

-

Enum class
& Sealed class
. Annotation

T 1 EAPCAP Y

Puc. 4. Coznanmne HOBOTO (aiisia ¢ HCXOAHBIM KOJIOM

[Tocne naxaTtust Ha kiaBuiry Enter B mamky Src Oyzmer moOaBiieH HOBBIA (aliil ¢ KOJIOM
Kotlin (B ciayuae Boitre daiin app.kt). A B 1eHTpanbHOM YaCTH OTKPOETCS ero coaepkumoe. Io
YMOJTYaHHIO HOBBIN (aiin myct. J[00aBUM B HETO CIEAYIOMIMNA KOJ:

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



Toukoii Bxoma B mporpammy Ha Kotlin semsercs ¢yukuums main. s onpenencHus
(GyHKIMH TPUMEHSIETCS KIIFoueBoe c1oBo fun, mocite koroporo uaer Ha3BaHue HYHKIMU — TO €CTh
main. Jlannast pyHKIIMs HE IPUHAMAET HUKAKUX [IApaMEeTPOB, MOITOMY TTOCIIE Ha3BaHUsA (QYHKIIMU

YKa3bIBalOTCA ITYCThIC CKOOKH.

B ¢urypHbIX CKOOKaX OINMpeNeIOTCs T€ ICHCTBHS, KOTOPBIE BBIMOIHsIET QyHKIMsS main. B
JAHHOM Cllydac BHYTpH (YHKIHH Main BeimosnHsercs apyras ¢ynkmus — printin(), kotopas
BBIBOJIMT HEKOTOPOE COOOIIEHHE Ha KOHCOTb.

Jlnst 3amycka mporpamMMbl HakmeM Ha 3Hadok Kotlin psimom ¢ epBoii cTpokoii kojia uiin Ha
Ha3BaHue (haiisia U BeIOEpeM B MOsBUBIIIEMCSI MEHIO MyHKT Run 'AppKt':

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

lesson = src = main = kotlin app.kt
= Project w D = = B — app.kt
=)
= ~ [ lesson > - e .
= 3 idea Run "Appkt Ctrl+Shift+F10 g
> out ﬁ Debug "AppKt’
~ src U} Run 'AppKt with Coverage
w main Modify Run Configuration...
o kotlin

app.kt
Puc. 5. 3anmyck nporpaMMel

ITocne sroro OymeT BBITOJHEHO MOCTPOCHHE MPOCKTA, W CKOMITHJIUPOBAHHAS MTPOrpaMma
Oyner 3anymiena B koucosu B IntelliJ IDEA:

ﬂ File Edit View Navigate Code Refactor Build Run Tools VCS Window Help esson - app.kt — O x

lesson ' src - main = kotlin app.kt 2 A Appkt v B 0 QO P

E Project = B T = | & — app.kt -

= ——

; ~ [ lesson > fun main(){ v §
> idea println("Hello World™) g
> out H %
e src

v main
~ [ kotlin
app.kt

" resources

‘3 > test

& | Run: AppKt o —

- p 4 C:\Users\User\.jdks\openjdk-18.0.1.1\bin\java.exe "-javaagent:C:\Program Files\JetBrains\Intell:

£ g 4 | Hello World PesynstaTt paboThl Nporpammbl

£

s = - . )

@ Process finished with exit code ©

. > »?

P version control » Run ‘= TODO © problems B Terminal O services “ Build
L1 All files are up-to-date (moments ago) 3:2 CRLF UTF-8 4spaces ‘Im

Puc. 6. Pe3ynbraT paboThl mporpaMmsl

IIpakTH4yeckoe 3a1aHue
Co3zaTh ¥ 3aIyCTUTh IPOEKT, BBIIIOJHUB YKa3aHHBIC B TCOPETUYECKON YaCTH IIIary.

IIpakTuyeckoe 3ansitue Ne2



HepeMeHHble N THUIIbI JAHHBIX
Heﬂb 3aHATHUA: U3YYCHUC BUAOB IICPCMCHHBIX U UX 0a30BbIX TUIIOB.
TeopeaneCRaﬂ 4acTb

Jlnst xpaHeHus qaHHbIX B mporpamme B Kotlin, kak v B qpyrux si3pIkax mporpaMMUpPOBaHUS,
NpUMEHSIOTCS iepeMeHHble. [lepeMenHas npeacrasiser co00if MMEHOBAHHBIM Y4aCTOK HaMsTH,
KOTOPBIM XpaHUT HEKOTOPOE 3HAYECHHUE.

Kaxnass mnepeMeHHas XapakTepU3yeTCs OIpPEACICHHbIM HMEHEM, THUIIOM JaHHbIX U
3HaYeHueM. VIMs nepeMeHHOH MpeaCTaBiIseT MPOU3BOIBHBIN HICHTU(UKATOP, KOTOPBIA MOXKET
coaepxartp aji(haBUTHO-IIU(PPOBBIC CUMBOJIBI MM CUMBOJI IIOAYEPKUBAHUS U TOJHDKEH HAUMHATHCS
1100 ¢ andaBUTHOTO CHMBOJIA, OO CO 3HAKA MOMYepKUBaHUs. [ onpeneneHus nepeMeHHOM
MOYKHO MCIIOJIb30BaTh 1100 KitoueBoe ¢iioBo val, 1o kiroueBoe ciaoBo var.

CuHTakcuc onpeesieHus NePEMEHHOM:

val|var mMMs INepeMeHHOW: THUI NepeMeHHOM

Hanpumep, onpenenum nepemMeHHyro age:
val age : Int

B nannoM ciiydae o0bsiBI€HA IepeMeHHas age, KoTopas UMeeT TN INt, KOTopkIi TOBOPUT O
TOM, 4TO NepeMeHHas OyJeT coJepkKaTh LeIOUUCIICHHbIE 3HAUCHMS.

[Tocne onpenenennst nepeMEeHHON €l MOKHO ITPUCBOUTD 3HAYCHHUE:

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

JInsi IPUCBOCHUSI 3HAUCHUSI TIEPEMEHHOM HCIOJB3YeTCs 3HAK PaBHO. 3aTeM MBI MOXEM
NIPOM3BOJIUTH C MEPEMEHHON pa3NIM4HbIe omnepanuy. Hampumep, B 1aHHOM Cilydae ¢ TIOMOIIBIO
bynkuu  printin() 3HadeHwe mepeMEeHHOW BBIBOAMTCS B KOHCONb. M mpu 3amycke 3ToM
pOTrpaMMbl B KOHCOJIb OyJIeT BbIBeieHO yncio 20.

[IpucBoeHune 3HaYCHUS IEPEMEHHOM JTIOJDKHO MPOU3BOIUTHCS TOIBKO TOCTIE €€ O0BSIBICHHUS.
Mpb1 MOXXeM TPUCBOUTH NEPEMEHHOW HaudadbHOE 3HAYCHUE Cpa3y NMpHU €€ OOBsABICHUH. Takon
MIPUEM Ha3bIBAECTCA MHUIIMATIA3AIUEH:

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

Hcnonws3oBaTh NECPEMCHHYIO 10 €€ MHHUIINAJIU3allu HCIIb35.

C momoIipio KiroueBoro cioBa Val onpenensercs HenzMeHnsemas nnepeMernas (immutable
variable). [IpucBonTh 3HaUCHHE TaKOW MEPEMEHHONW MOYKHO TOJBKO OJUH pa3, HO U3MEHHUTH €ro



MI0CJIe TIEPBOTO MTPHCBOCHHS MBI YK€ HE cMOkeM. Hampumep, B cienyromeM ciydae Mbl TIOJTYIUM
OIIHOKY:

fun main () {
val age : Int = 20
age = 25 //B ®TO1 CTpoke ommbKa
println(age)

3HayeHUE IIEPEMEHHOM, KOTOpast oTpe;iesieHa ¢ IIOMOIIBIO KIIFOUEBOTO CI0Ba Var Mbl MOKEM
MHOT'OKpaTHO MeHsAThH (Mmutable variable):

fun main () {
var age : Int = 20
age = 25 //OmmbKy HET
println(age)

HOBTOMy €CJIM HC INIAHUPYCTCA U3MCHATH 3HAYCHHUC nepeMeHHoﬁ B IIpOorpaMme, TO JIyqIie
OIIPEACIIATh €€ C KIIFOYCBBIM CJIOBOM val.

B Kotlin Bce koMnoHeHTBI IIporpaMmel, B TOM YUCJIC IICPCMCHHLIC, IIPCACTABIIAOT O6’beKTLI,
KOTOPBIC UMCIOT OHpC,Z[CJ'ICHHBIﬁ TUN JAHHBLIX. TUI JaHHBIX OIIpEacCIIsICT, KaKkoM pasMCp MnmamMsATu
MOJKET 3aHUMAaThb OOBEKT JAaHHOTI'O TUIIA U KaKHEC OII€palr ¢ HUM MOKHO IIPOU3BOANTD. B Kotlin
€CTh HECKOJIbKO 0a30BBIX TUIIOB HAHHBIX: YUCJIa, CAMBOJIBI, CTPOKH, JIOTUYECKUM TUI 1 MACCHUBHI.

[lemoyncaCHHBIC THIIBI
Byte: xpanut nienoe uucnio ot -128 no 127 u 3anumaet 1 6ait
Short: xpanuT nenoe uucio ot -32 768 no 32 767 u 3anumMaeT 2 Oaiita

Int: xpanut 1enoe ynco ot -2 147 483 648 (-231) no 2 147 483 647 (231 - 1) u 3anumaer 4
Oaiita

Long: xpauurt nenoe uncio ot —9 223 372 036 854 775 808 (-263) 10 9 223 372 036 854 775
807 (263-1) u 3anumaer 8 OaiT

B nocnenneit Bepcun Kotlin Takxxe nob6aBnena moanepikka s 1EIOUHUCICHHBIX THIIOB 0€3
3HaKa:

UByte: xpanut mienoe yucno ot 0 1o 255 u 3anumaer 1 Gaiit
UShort: xpaunur 1ienoe uncio ot 0 1o 65 535 u 3anumaet 2 Oaiita
Ulnt: xpaauT nenoe uncio ot 0 1o 232 - 1 u 3anumaert 4 Gaiita

ULong: xpanaut nenoe uncio ot 0 1o 264-1 u 3aanmaet 8 6aiT

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



Jlnis mepeaun 3HaUCHUH 00BEKTaM, KOTOPBIC MPEICTABIAIOT 0€33HAKOBBIC IIEJI0YMCICHHBIC
THUIIBI JAHHBIX, [TOCJIE YHCTa yKa3biBaeTcs cyhduke U:

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

Kpome nenouncinennbix tumoB B Kotlin ects aBa Thma ajs 4uCe ¢ IIaBAIOMICH TOYKOIA,
KOTOPBIE TTO3BOJISIIOT XPAHUTH IPOOHBIC YHCIIA:

Float: xpaHuT YKCIIO ¢ IUTABAIOIICH TOYKOM OT -3.4%10% o 3.4* 10°® u sanumaer 4 Gaiira.

Double: xpannt umcio ¢ miasaromeii Toukoii ot £5.0%107%% 10 +£1.7%10%%® i sanmmaer 8
OailT.

B kauecTBe pazgenurens 1enoil 1 ApoOHON YacTH MPUMEHSIETCS TOUYKA.
YT1oObl MPUCBOKUTH YUCIO 00beKTY THMa Float mocse uncna ykassiBaetes cydduxc f wmm F.
Tumn Boolean moxer XpaHUTh OJJHO U3 JBYX 3HaueHuid: true (uctuna) wim false (710xs).

CHMBOIBHEIC JaHHBIC IPEACTABJICHBI TUIIOM Char. On npeaCTaBJIACT OT,Z[CJ'IBHHﬁ CHMBOIJI,
KOTOpLIfI 3aKJIIO9aCTCA B OJUHAPHBIC KaBbIYKH.

Ctpoku mpencraBieHbl TurmoM String. CTpoka MNpeacTaBiseT IOCIeI0BATSILHOCT
CHMBOJIOB, 3aKIFOUEHHYIO B JIBOMHBIE KaBBIYKH, TMOO B TPOIHbIE TBOMHBIE KABBIUYKH.

[ITabmousr cTpok (String templates) mpeacTaBiasOT yA0O0HBINH CIOCOO BCTaBKH B CTPOKY
pa3IMYHBIX 3HAYECHHI, B YaCTHOCTH, 3HAUCHUI MepeMeHHbIX. Tak, ¢ MOMOIIBI0 3HaKa qoyuiapa $
MBI MO’KEM BBOJUTH B CTPOKY 3HAUEHUS Pa3INYHbIX IEPEMEHHBIX:

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

B nanHoM ciryuae BMecto $text Oymer moacraBnsThes 3HaYeHue nepeMenHoi text. [Tpu atom
NepeMeHHbIE He00sI3aTeNIbHO JI0JKHBI TPEJICTABISATh CTPOKOBBIHN THII.

Kotlin mo3Bosisier BBIBOOUTH THII TMEPEMEHHOW HA OCHOBAaHWU JAHHBIX, KOTOPBIMH
IepEeMEHHas WHULMANu3upyerca. I[loaToMy Npu WHHULMAIU3ALUU MEPEMEHHOW THUIT MOXKHO
ONYCTHUTh:

val age = 10

B nanHOM ciiydae KOMIWIATOP YBUAMT, UYTO IIEPEMEHHOM NPUCBAMBACTCS 3HAYCHHE THUIIA
Int, mosTomy nepemennas age Oyaer npezacrasisaTh Tan Int. Ilocne Toro, kak THUI MepeMEeHHON
YCTAQHOBJICH, OH HE MOXKET ObITh U3MEHEH.

B Kotlin Taxxe ects T Any, KOTOPBII MO3BOJSET IPUCBOUTD MIEPEMEHHOMN JaHHOTO THIIA
11000€ 3HaUCHHUE.



IIpakTnyeckoe 3axanue

1. B co3maHHOM Ha T[E€pBOM IPAKTHYECKOM 3aHATHUM NPOEKTE OOBABUTH W
MHUALAAIM3UPOBATh LIEJIOYKMCICHHYI0O HEU3MEHSIEMYI0 IepeMeHHylo. BriBecTu ee
3HA4YEeHUE B KOHCOJIb, UCIOJIb3Yys CTPOKOBBIH 11a0JI0H.

KOHTpOJILHLIe BOITPOCHI

30. Yro Takoe nepeMeHHast?

31. Kakue Bupl iepeMeHHBIX B si3bike KOtlin Bbl 3HaeTe? B uem ux pasmuuus?

32. Kakue tunbl nepeMeHHbIX B si3bike Kotlin Bbl 3HaeTe?

33. MOXHO 11 B XOJ€ MPOrpaMMbl M3MEHUTH 3HAUYEHUE PaHEe HHULIMATU3UPOBAHHOM
HepeMEHHOM, 00BSIBICHHON KITFOUEBBIM CII0OBOM Val?

34. MOXHO M WHUIMAIU3UPOBaTh nepemeHHyro Tuna UByte 3nauenmem -255? Ortser
000CHOBATb.

35. Kakumu TunIaMu OOBSIBIISIFOTCSI IIEPEMEHHBIC, XPaHsIIUe APOOHbBIC 3HAYCHUS?



IIpakTuyeckoe 3ansitue Ne3
ApudmMernyeckue onepanun
Lenp 3aHATHS: U3yUYEHUE OCHOBHBIX apU(PMETHICCKUX OTepalliii Ha/l YHCIIaMHU.
TeopeTuyeckas 4acTb
Kotlin mognepxuBaer 6a30Bbie apu()METHUCCKUE OTICPALIHH:
«+» — (CIOXKeHHE): BO3BpaIIaeT CyMMY ABYX YHCEI;
«» — (BBIYMTAHUE): BO3BpAIIACT Pa3HOCTb JIBYX UHCEI;
«*» — (YMHOK€HUE): BO3BPALLAET IPOU3BEIACHHUE IBYX YHUCET;
«/» — (neneHue): BO3BPAIIAET YACTHOE ABYX UHCEI.

Ecau B orcpanun ACJICHUA 00a onepanza MpeACTaBJIAOT LCJIbIC YUCIIA, TO PE3YJIIbTATOM
TOXC 6y,HCT Oeja0o€ 4ucCiio, a €CJIM B IIPpOLECCCC NCIICHUA 06pa30BanaCL szo6Ha;1 4aCTb, TO OHa
0T6paCLIBaeTC$I.

UYroObl pe3ynbTaToM ObUIO APOOHOE YMCIIO, OJMH U3 OMEpPaHAOB JOJIKEH IMPEACTaBISATh
YHUCJIO C IUIABAIOIIEH TOYKOI:

fun main () {
val a = 11
val b = 5.0
val c=a / b
println(c)

«%» — BO3BpALIAET OCTATOK OT L[EJIOUUCIIEHHOIO I€JICHUs ABYX YHCET;
«++» — (MHKpPEMEHT): YBEJIMUMUBAET 3HAUYCHUE HA €ANHMUILY.
[IpedukcHbI HHKPEMEHT BO3BpAIllaeT YBEIMYEHHOE 3HAUCHHUE!

val a = 4
val b = ++a
println(b)

[TocTpuKCHBIA HHKPEMEHT BO3BpAIlaeT 3HAUYEHUE /10 YBEIMUEHHUS HA €IUHUILY:

val a = 4
val b = a++
println(b)

«--» — (IEKpEeMEHT): yMEHbIAeT 3Ha4eHWe Ha eAuHuny. lIpedukcHbIf 1 MOCTHUKCHBIN
JIEKPEMEHTHI pab0TaI0T aHAJIOTUYHO UHKPEMEHTaM.

«+=» — mpucBauMBaHue Noclie cnoxxkenus. [IpucBanuBaer ieBoMy onepaHay CyMMy JEBOTO U
npaBoro onepanyioB: A += B skBuBanentHo A = A + B;



«-=» — MIPUCBaWBaHUeE TOCJIC BRIYUTAHUs. [IprcBanBaeT IeBOMY OIepaHIy Pa3HOCTh JIEBOTO
1 TIpaBoro onepanoB: A -= B skBuBasienTHO A = A - B;

«*=» — IpHUCBaMBaHKE MOCJIe YMHOXKEHU. [I[pucBanBaeT aeBoMy OomnepaHay MPOU3BEIACHHE
JIEBOTO W TIpaBoro onepanioB: A *= B skBuBasienTHO A = A * B;

«/=» — IpuCcBaMBaHKe TOCTe JeneHus. [IpucBanBaer JieBOMy orepaHay 4aCcTHOE JIGBOTO H
npaBoro omnepanoB: A /= B skBuBanentHo A = A/ B;

«%=» — InpucBaMBaHUE IOCIE JAeICHUs IO Monyito. lIpucBauBaer JeBOMY ONEpaHIy
OCTaTOK OT LIEJIOYHCIICHHOTO JICJIEHUS JIEBOTO onepaHa Ha npasbiii: A %= B skBuBanentro A =
A%B

Psin onepanuii BeIMOJHSETCS HaA JBOMYHBIMU paspsaamu uucia. Hanpumep, uncio 4 B
nBounyHoM Buje - 100, a yucio 15 - 1111.

«shl» — ciBur OMTOB YKCIIA CO 3HAKOM BJIEBO:

val a = 3 shl 2

«Shr» — cIiBUT OMTOB YHKCIIAa CO 3HAKOM BIIPABO;
«ushry — caBur 6UTOB 6E33HAKOBOIO YKCJIa BIIPABO;

«and» — noburoBas omneparuss AND (1ornveckoe yMHOXKCHUE WM KOHBIOHKIHS). DTa
orepanusi CpaBHUBAET COOTBETCTBYIOLINE Pa3psiibl ABYX YHUCEN U BO3BPAILAET EAUHUILY, €CIIU OTU
pa3psaasl o0oux yucen paBHbl 1. Haye Bo3Bpamaer 0;

«0r» — mobutosas omnepanust OR (Jormyeckoe cioXeHne WM TU3BIOHKINS ). DTa OTepanus
CPaBHHUBAET /IBa COOTBETCTBYIOLIMX pa3psiia 000MX YUCeN U BO3BpaIaeT 1, eciau XoTs Obl 0AUH
pa3psan paseH 1. Eciu o6a pa3psna pasusl 0, To Bo3Bpariaercs 0;

«xor» — moourosas onepanus XOR. CpaBHuBaeT JBa paspsaa ¥ Bo3BpamaeT 1, eciau oauH
U3 pa3psaoB paBeH 1, a qpyroi pasen 0. Eciu 06a pa3psina paBHbl, TO Bo3Bpaiaercs 0;

«invy — JIOTMYEeCKOEe OTPUIIAHUE WM HHBEPCHUS - HHBEPTUPYET OUTHI YKCIA.
IIpakTH4yeckoe 3a1aHue

1. HamwmcaTh nporpammy BbIBOJIa B KOHCOJIb PE3YIbTATOB MPUBEAECHHBIX B TEOPETUUECKOM
4acTH apu(PpMETHUECKUX U MOPa3psIIHbIX ONepaluil.

KonTpoJbHbBIE BOPOCHI

4. Yem ornmnuaercs NpeUKCHBIA HHKPEMEHT OT nocTdukcHoro? IlpuBeaure npumepsl.
5. Kak nmpu neneHuu 1ensix Yuces NoXy4YUuTh pe3ysbTaT, CoJAepKaliii JpoOHyo JacTh?
6. KakoB Oyzer pesynbrar onepanuu: val a = 6 and 77



IIpakTuyeckoe 3ansiTue Ne4
Yci10BHBbIE BHIPAKEHHUS U JIOTHUYECKHUE ONlepaluun

Heﬂb 3aHATHUA: I/I3ylleHI/Ie OCHOBHBIX yCJIOBHLIX BLIpa)KeHI/Iﬁ U JIOTHYCCKHUX onepaunﬁ B
Kotlin.

TeopeaneCRaﬂ 4acTb

Y CcIIoBHBIE BEIPAXKEHUS MPEIICTABIISIOT HEKOTOPOE YCIOBHE, KOTOPOE BO3BPAIIACT 3HAUCHHE
tuna Boolean: nmu6o true (ecnu yciaoBue HCTHHHO), 00 false (ecim ycaoBue JI0KHO).

«>» — (Oomblle YeM): BO3BpalIaeT true, ecau mepsblii onepana 6ojblie Broporo. Muaue
Bo3Bpaiaer false;

«<» — (MeHblIe YeM): BO3Bpamaer true, eciau nmepBblil onepan MeHblle BToporo. Muave
Bo3Bpaiaer false;

«>=» — (Oonbllle YeM UM PAaBHO): BO3BpallaeT true, eciau mepBbIil onepaHa OOJbIIe UITU
paBeH BropoMy. Muaue Bo3Bpainaer false;

«<=» — (MEHbIIE YeM WIN PaBHO): BO3BpallaeT true, eciu nepBblii OnepaH] MEHbIIE WU
paBeH BTopoMmy. MHaue Bo3Bpamiaer false;

«==» — (paBHO): BO3Bpamaer true, eciau TmepBbI omepaHa paBeH BTopomy. Huaue
Bo3Bparaer false;

«!=» — (paBHO): Bo3BpaIaer true, ecim onepaH sl He paBHbL. MHade Bo3Bpamiaer false;

OmnepaHaaMu B JIOTHYECKUX OTEpaIMsX SBISIOTCS JBa 3HaueHus tuna Boolean. Hepenxo
JIOTUYECKHE Onepaluu 00bEAUHSIOT HECKOJIBKO ONEpaluii OTHOIIEHHUSL:

«andy — Bo3Bpaiiaet true, eciu 0da orepana paBHbI true;
«O0I» — Bo3Bpaaer true, ecnu xXoTs Obl OJMH U3 ONEPaHIOB paBeH true;

«XOr» — Bo3Bpamaer true, eciam TOJbKO OJMH W3 ONEPaH0B paBeH true. Ecim onepan bl
paBHbI, Bo3Bpamaercs false;

«!» — Bo3Bpainaer true, eciu onepan paseH false. I, Haobopot, eciu orepan paBeH true,
Bo3Bparmiaercs false.

B kauecTBe anbTepHATHBBI OMEPaTOPy | MOXKHO MCIOJIb30BaTh MeTo A NOt():

true
a.not ()

val a
val b

«iny — Bo3Bpaiaer true, eciim onepaH;; IMEeTCsl B HEKOTOPOH MOCIISI0BATSILHOCTH

val a =5
val b =a in 1..6

IIpakTH4yeckoe 3a1aHue



1. Hamucats mporpammy BbIBOJIa B KOHCOJb pPE3YJIbTaTOB YCIOBHBIX BBIpAKEHHH U
JIOTUYECKHX OIepaliii, pPACCMOTPEHHBIX B TEOPETUUECKON YaCTH.

KOHTpOJILHLIe BOITPOCHI

4. B ueM pa3HUIIA BBINOJHEHUS ONEpaldd OF HaJ JOTHYECKUMHU U YHUCIOBBIMU
onepanamu’?

5. B ueM pa3Huiia MeXIy OnepanusiMi = 0 ==

6. Kakas omepamus Haja JIOTHYECKUMHU OIEepaHIaMu 0003HAYaeTCsl BOCKIMIIATEIbHBIM
3HaKOM?



IIpakTuyeckoe 3ansaTue NeS
YcioBHbIE KOHCTPYKIHMHT
Lenp 3aHATHS: U3YYCHHE YCIOBHBIX KOHCTPYKIHIA U uX cuHTakcuca B Kotlin.

TeopeTuyeckas 4acTb

VYcnoBHEIE KOHCTPYKIIMH IIO3BOJIAIOT HAIIPaBUTH BBIIIOJIHEHUEC IIPOIrpaMMBbI 110 OJJHOMY U3
HYTGI\/'I B 3aBUCHUMOCTH OT YCJIOBUSI.

Koncrpykuus if...else

Koncrpykuus if nmpuHuMaer ycioBWe, W €CIH 3TO YCIOBHE HMCTHHHO, TO BBIMOJIHACTCS
MOCIEAYIOUI OJTOK HHCTPYKIIHA.

val a =5
if (a == 5) {
println(a)

B nannoM CJIy4ac€ B KOHCTPYKIIUU if IIPOBEPACTCA HCTUHHOCTD BBIPAXKCHUS A == 5. Ecnu oHO
HUCTHUHHO, TO BBIIIOJJHACTCA HOCJ'ICI[YIOH_[I/Iﬁ 010K KoJa B (le"yprIX CKO6K8.X, Hn B KOHCOJIb
BBIBOJMTCS 3HaueHUe a. Ecnu ke BBIPAXXCHHUC JIOXKHO, TOr' Id 010K KOoJda HC BBIIIOJHACTCA.

Eciu HGO6XOI[I/IMO 3a14aTb aJIBTepHaTHBHBIfI BApHUAHT, TO MOKHO ILO6aBI/ITL ook else:

val a =5

if (a == 5) {
printlin(“true”)

} else {
printin(“false”)

TakuMm 00pa3oMm, eciti YCIIOBHOE BBIpKEHHE MOCIIE onepaTopa if HCTHHHO, TO BBITTOTHSIETCS
6110k 1rocae if, ecau 105KHO — BBIOJIHIETCS OJIOK mocie else.

Ecau 6ok KOZa COCTOUT U3 OAHOI'O BBIPAKCHUS, TO (1)1/11" YPHEIC CKOOKHU MOYKHO OIMyCTUTD.

Ecnun Heo0X0IMMO TPOBEPHTH HECKOJNBKO albTEPHATHBHBIX BapUAHTOB, TO MOXKHO
n00aBUTH BbIpakeHus else if:

val a =5

if (a == 5) {
printin(“a = 5”)

} else if (a == 6) {
printin(“a = 6”)

} else {
printlin(“not 5 and not 6”)

B s3pike Kotlin koucrpyknus if moker Bo3BpamaTh 3HaueHue. Hampumep, Haiigem
MaKCHUMaJIbHOE U3 IBYX YHCEI:



val a 5
val b 6
val ¢ = 1if (a > b) a else b
println(c)

Ecmu IIpu ONMpECACIICHUHU BO3Bpallla€MOI'o 3HAUYCHUA HAA0 BBIIIOJHHUTH CIIC KaKI/IC'HI/I6y,Z[I)
,I[GﬁCTBHH, TO MOXHO 3aKJIFOUYUTh 3TH ,HCfICTBHfI B OJIOKH Koaa:

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

B KoHIIe Ka)K10r0 OJI0Ka YKa3bIBAeTCs BO3BPAIaEMOE 3HAUCHHE.
KoncTpykuus when

Koncrpykuus When mpoBepsieT 3Ha4eHHUE HEKOTOPOro OOBEKTa M B 3aBUCUMOCTH OT €ro
3HAYEHHUsI BBIMOJHSET TOT WK WHOHM Koja. KoHcTpykiust When aHanorudHa KOHCTpyKIMu SWitch B
JIpyrux sizbikax. CUHTaKCHC:

when (o6wsexkT) {
sHauveHmuel -> pemncrBusil
BHaueHue? -> OercTBUsI2

}

Ecnu 3Hauenue oObekTa PaBHO OAHOMY U3 3HAYCHUM B OJIOKE KoIa When, TO BBIITOJIHAKOTCA
COOTBCTCTBYIOIIIHC HeﬁCTBHH, KOTOpPBIC MAYT IIOCJIC OIll€paTopa —-> TI0Cie COOTBCTCTBYROILICTO
3HA4YCHUAI.

Hanpumep:

fun main () {

val isEnabled = true
when (isEnabled) {

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

3nech B KauecTBe 00bEKTa B KOHCTPYKIHIO When nepenaetcs nepemennas iSEnabled. [Tanee
ee 3HauCHHE M0 MOPSIKY CpaBHUBAeTCs co 3HaueHusmu B false u true. B pesynbrare B KOHCOJB
Oyner BeiBeacHO «Button enabled».

B mpumepe Boiire nepemernas iSEnabled nmerna TopK0 1Ba BO3MOXHBIX BapraHTa: true u
false. Omnako wamie OBIBAIOT CiTydad, KOTJa 3HAaYCHHsS B OJ0oke WHen He MOKPHIBAIOT BCE



BO3MOJKHEIC 3HAYEHUS 00BEKTA. ,HOHOHHI/ITGJ'II)HOG BBIPAXXCHUC else mo3Bomster 3a1aThb ,Z[GflCTBPISI,
KOTOPBIC BBIIIOJHAKOTCA, €CIN 0OBEKT HE COOTBETCTBYCT HU OJHOMY U3 3HAUYCHHH.

Hanpuwmep:

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

Ecau HYXHO, YTOOBI IIpHu COBIIAACHUN 3HAYEHMH BBLITIOJIHSIOCH HECKOJBKO HHCTPYKHHﬁ, TO
JJIA KAKA0ro 3Ha4YCHUA MOKHO OIIPCACIUTD 010K KOoJa B (I)I/Il"ypHBIX CKOOKax.

MoxHo ONnpCAC/INTL OOHN U TC KC HeﬁCTBHH Cpa3y g HECKOJIbKUX 3HayeHui. B 3ToM
CJIydac 3HaUCHUS NCPCUUCIAOTCA YCPE3 3aIATYHO.

Hampumep:

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

Taxxe MOXHO CpaBHHUBATH C LECJIBIM JUAIIa30HOM 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 value”)

Ecmu oreparop iNn mo3BoJIsgeT Y3HAThb, €CTh JIM 3HAYCHUC B OIPCACICHHOM JIHAIIA30HC, TO
CBs3Ka OIICpaTopoB 'in  mo3BossteT MNPOBCPUTHL OTCYTCTBUC 3HAYCHUSA B onpeneHeHHoﬁ

OCJICA0OBATCIBHOCTHU.

Bblpa)KeHI/Ie B When Takxxe MOXKeT CpaBHUBATLECA C OUHAMHWYCCKU BbIYUCIIACMBIMU

3HAYCHUAMMU:

fun main () {
val a = 10
val b
val ¢ = 2

I
(6]



when (a) {
b - ¢ -> printin(“a b - ¢”)
b + 5 -> printin(“a = b + 57)
else -> printin(“other value”)

Kpome Toro, when takxe MOXeT IPUHAMATh THHAMHUYECKH BBIYUCIISICMbIN O0BEKT.
Hanpuwmep:

when (a + b) {

}

MoxHo OpCACIIATL IICPECMCHHBIC, KOTOPLIC 6y,I[YT AOCTYIIHBI BHYTpHU oJs10xka when:

fun main () {

val a = 10

val b =5

when (val c¢c = a + b) {
10 -> printin(“a + b = 107)
15 -> printin(“a + b = 157)
else -> println(“c = $c”)

Kak u if KOHCTPYKIHA when moxer BO3BpaliaTh 3HAYCHHC. BosBpamaeMoe 3HA4YCHHUC

YKa3bIBae€TCs IOCIIE omeparopa —>.
IIpakTH4yeckoe 3a1aHue

1. TloBTOpUTH MpUBEACHHBIC B TeOpeTHUecKoil yacTu npumepsl B IntelliJ IDEA.

2. HV3MeHUTH 3HAUYCHUS MNEPEMCHHBIX U ITIPOBCPUTH PE3YJIbTATHI BBIIIOJIHCHUS ITPOTPAMMBI.

KoHTpoJbHbIE BONIPOCHI

MOoXHO 1 3aMEHUTh KOHCTpYyKIHIO If KoHCTpyKIneir when?
B kakux cimydasix clieayeT ucmoip3oBath When, a B kakux if?
OOBSICHUTh CHHTAKCHC KOHCTPYKIUH If.

O N oG

OOBSICHUTh CHHTAKCHC KOHCTPYKIIMU When.



IIpakTuyeckoe 3ansaTue Ne6
Mukabl
Lenb 3aHATHS: U3yUeHHE IUKIIOB U uX cuHTakcuca B Kotlin,
TeopeTuyeckas 4acTb

I_II/IKJ'IBI MNPEACTABIIAOT BHUA YHPaBIAIOMIUX KOHCTPYKHHﬁ, KOTOpPBLIC IIO3BOJIAIOT B
3aBUCUMOCTH OT OIIPEACIICHHBIX YCJIOBI/Iﬁ BBIIIOJIHATH HEKOTOPOE HefICTBHG MHOXXECTBO pas.

Iuxa for

ukn for mepebupaeT Bce 37eMEHTHI KOJUICKIMH. Er0 CMHTAKCUC BBITJISAMT CIICTYIOIIHMM

obpazoM:

for (mepeMenHass in MHOCJIeHOBATENBHOCTB) {
OencTBUs

Hanpumep, BeiBeZieM Bce KBajapaThl uncel ot 1 10 9, ucrons3ys muki for:

for (a in 1..9) {
print(“${a * a} \t”)

B nannoMm ciywae mepebupaercs mociieqoBaTebHOCTh urcesl oT 1 mo 9. Ilpu xaxmgom
pOXo/ie NUKJIA (MTEepaluy IIMKIJIa) U3 STOU MOCIeI0BATEIbHOCTH OyIeT U3BJIEKAThCS DJIEMEHT U
MOMEIAThCs B MEepeMeHHyIo a. M uepe3 mepeMeHHYyI0 8 MOXXHO MaHHUMYJIHUpPOBaTh 3HAUYEHHUEM
sneMeHTa. To ecTh B JaHHOM CITy4ae MbI MOJTYYHM CIEAYIOUINI KOHCOTbHBIN BBIBOJ:

1 49 16 25 36 49 64 81

Huka ¢ npexycaoBuem While
[uka while moBTopsieT onpeeneHHbIe NSHCTBHS TOKA HCTHHHO HEKOTOPOE YCIIOBHUE:

var i = 10
while (i > 0) {
println(i*i)

i--

3nechk moka nepeMenHast 1 0ounbiie 0, OyIeT BBITONHATHCS LUK, B KOTOPOM Ha KOHCOJIb
OyzeT BBIBOIUTHCS KBaJIpaT 3Ha4YeHUs I. B 1aHHOM cityyae BHavase npoBepsieTcs yciaosue (1> 0) u
€CJIM OHO UCTHHHO (TO €cTh BO3Bpauiaet true), To BBIMOIHIETCS [IUKIL.

ki ¢ mocrycaosuem do..while

var i = -1
do {
println(i*i)

i--



}
while (i > 0)

B JaHHOM CJIyda€ BHA4aJI€ BBIIIOJIHACTCA 010K KoJa ITOCJIE KJIIFOUYEBOI'O CJIOBa dO, a II0TOM
OLCHUBACTCA YCIIOBHE IIOCIIC while. Eciun YCIO0BHUE€ UCTUHHO, TO ITIOBTOPSCTCA BBIIIOJIHCHHC 0710Ka
nocie do. To ecTh HECMOTpA HAa TO, YTO B JAHHOM CiIy4dac€ IICPEMCHHAA i Mmenpme 0 ¥ oHa He
COOTBETCTBYET YCJIOBHIO, TEM HE MCHEC 010K dO BEIIOJIHUTCS XOTS OBl OJIMH pas.

Wuoraa npu UCIONIb30BaHUHU LIMKJIA BOBHUKAET HEOOXOIMMOCTh MPU HEKOTOPBIX YCIOBUSX
HE JI0KHU/IaThCS BBITIOJHEHUS BCEX MHCTPYKUUN B IIUKJIIE, IEPEHTH K HOBOM uTepanuu. s aToro
MOYHO HCIIOJIb30BaTh oreparop continue:

for (a in 1..9) {
if (a == 5) continue
print(“${a * a} \t”)

B manHOM npuMepe Koraa a oyaer paBHo 5, cpaboraet oneparop continue. M mocneayromiast
WHCTPYKIMS, KOTOpas BBIBOAWT B KOHCOJb KBaApaT 4YWcCla, HE OyaeT BBIMOMHATHCS. Lluki
nepeiier K 00paboTKe CIEeTYIOIIEro 3JIeMEHTa B MACCHBE.

BhIBaeT, 4TO MPHU HEKOTOPBIX YCIOBHUSIX HAM BOBCE HAJ0 BBIMTH U3 IUKIIA, IPEKPATHTH €r0
BBINIOJIHEHUE. B 3TOM ciydae npumMensiercs oneparop break:

for (a in 1..9) {
if (a == 5) break
print(“${a * a} \t”)

B nanHOM cityuae Korja a OKaXeTcs paBeH 5, TO ¢ MOMOIbI0 orepatopa break Oymer
BBITIOJTHEH BBIXO/ U3 IIUKJIA. I_[I/IKJ'I MOJIHOCTBIO 3aBCPIIUTCH.

IIpakTH4yeckoe 3a1anue

1. Hamucats mporpammy BbIBOJa B KOHCOIb KBaapaToB ywcen oT 1 mo 20, ucmonb3ys
LMKJIBL.
2. Hamucats mporpaMmy BbIBO/Ia B KOHCOJb TaOMUIBI YMHOXKESHHSI, UCIIOJIb3YS [IUKIIBI.

KonTpoJbHbBIE BOPOCHI

4. B kakoM ciiyyae cjeIyeT UCIOb30BaTh uki for, a B kakom while?
5. KaxoBsl ¢pyHKIuM ciryxeOHbIX citoB break u continue?
6. B yem pazHHIIa MEXKIY IIMKJIAMU C TIPEIYCIOBUEM U TIOCTYCIOBUEM?



IIpakTuyeckoe 3ansiTue Ne7
MaccuBbI ¥ IUANIA30HBI
Lenpb 3aHATHS: U3yUCHUE PUEMOB pabOThI ¢ MaccuBaMHu U auana3zonamu B Kotlin.
TeopeTuyeckas 4acTb

Jns xpanenust Habopa 3Hauenuii B Kotlin, kak u B Apyrux s3pIkax MporpaMMHpPOBaHUS,
MO>KHO HCIIOJIb30BaTh MaccuBbl. [Ipy 7TOM MaccuB MOXKET XpaHUTh AAHHBIE TOJIBKO OHOTO TOTO
xe tuna. B Kotlin maccuBbl ipeacraBieHb! TUiom Array.

[Tpu onpenenennn maccuBa mnociie Tumna Array B yriioBbIX CKOOKax HEOOXOJUMO yKa3aTh,
00BEKTHI KAKOT'0 TUIIa MOTYT XpaHUThCS B MaccuBe. Hanpumep, onpeaenum MacCuB LIETIbIX YHCEI:

var numbers : Array<Int>

C nomonipo BetpoeHHO# Gynkimu arrayOf() MoskHO nepenaTh HaOOp 3HAYCHUH, KOTOPBIC
OyZIyT COCTaBJIATh MACCHB:

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

C moMoIb0 UHAEKCOB MBI MOXKEM OOpaTUTHCA K OMPEICICHHOMY 3JEMEHTY B MacCHBE.
WNHunekcamus HaYMHAETCSl C HYJIS, TO €CTh MEpBBIA 3eMeHT Oyner umerh uHaekc (. Muaekc
YKa3bIBa€TCS B KBAIPATHBIX CKOOKaX:

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

Taxoke WHUIUAJIM3UPOBATE MAaCCHUB 3HAYCHUAMU MOKHO CJICAYIOIUM CII0CO0OM:

var numbers = Array(3,{5})

31ech MPUMEHSETCSI KOHCTPYKTOpP Kiacca Array. B 3TOT KOHCTpYKTOp mepenaroTcs JiBa
napamerpa. IlepBblil mapameTp yka3bIBaeT, CKOJBKO 3JIEMEHTOB OyneT B MaccuBe. B maHHOM
ciaydyae 3 nayieMeHTa. BTopoll mapamMeTp IpencTaBiseT BBIPAXKEHHE, KOTOPOE TIE€HEpUpYET
a1eMeHThl MaccuBa. OHO 3akitodaercd B (purypHele cKOOKW. B gaHHOM ciydyae B (UIYpHBIX
CKOOKaxX CTOMT YHCIIO 5, TO €CTh BCE AJIEMEHThl MacCcUBa OyAYT MPECTaBIATh yucio 5. Takum
00pa3zomM, MaccuB OyET COCTOSITh U3 TPEX IMSITEPOK.

Jlnis mepebopa MacCHBOB MOYKHO MMPHUMEHSTH UK fOr:

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

BeBomx:1 2 3 4 5

[ToroOHBIM 00pa30M MOKHO IepeOupaTh MACCUBBI U IPYTUX TUIIOB.



Jlns  ympomienust co3ganus maccuBa B Kotlin  ompeneneHsl TOMOMHHUTENBHBIE THITBI
BooleanArray, ByteArray, ShortArray, IntArray, LongArray, CharArray, FloatArray wu
DoubleArray, koTopsie MO3BOJISIOT CO3/1aBaTh MACCHBBI JIJISl ONPEACICHHBIX TUIIOB. Hampumep,
tun IntArray nmosBossier onpenenuts MaccuB 00bekToB Int, a DoubleArray - maccuB 00beKTOB
Double:

var numbers intArrayOf (1, 2, 3, 4, 5)

doubleArrayOf (2.7, 3.5, 3.1)

var numbers

Beiie paccmaTrpuBasiiCh OJHOMEPHBIE MACCUBBI, KOTOPbIE MOKHO MPEACTaBUTh B BHUJE
psAlla Uiy CTPOKH 3HaueHuil. Ho kpome Toro, Mbl MOXEM HUCMOJIb30BATh MHOITOMEPHBIE MACCHUBBI.
var table = Array(3, { Array(3, {0}) })

Jnama3oH mpencTaBisier HAOOpP 3HAYCHWUH WM HEOKTOphIM WHTepBas. i co3maHus
Jana3zoHa MPUMEHSIETCs OIepaTop .. (ABE TOUKH).
var numbers = 1..5

Jlnana3oH HeoOsA3aTeIbHO I0JKHA [TPEICTABIATh YUCIIOBbIE faHHble. Hanpumep, 3To0 MOryT
OBITH CTPOKHU:
var letters = “a”..%e”

IIpakTH4yeckoe 3aganue
1. Hamucate mnporpamMmy BBIBOJAAa B KOHCOJb aHTIUHCKOTO andaBuTa, HCHONb3Ys
AUarta3oHbl U MUKII.

KonTpoJsbHbIe BOPOCHI

Yro Takoe MaccuB?

Kakue BapuaHThl 00BSBICHUS W HHUIIMATU3AIMH MacCUBa BbI 3HaeTe?
C Kakoro yucia HAaUMHAETCS HyMepalus 3J1eEMEHTOB MaccuBa?

Kax B s3p1ke Kotlin MosxHO 00BSIBUTH MAaCCHB U3 JPOOHBIX YUCEN?

O No o



