degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: BBenenue B HayuHOE IporpamMmmupoBaHue Ha si3pike Kotlin
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadenpa nHQOPMATUKH U BBIYUCIUTEIHLHON MaTeMaTHKU

Kypc: 2
KBaJIMpUKALS: GakanaBp

Cemectp, GopMBI IPOMEXKYTOUHOH arTectauuu: 4 (BeceHHul) - nuddepeHunpoBaHHbIil 3a4eT

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
cemuHapsl: 0 yac.
nabopatopHsbie 3aHaTus: 60 yac.

Camocrostensnas padora: 120 gac.
Bcero gacos: 180, Bcero 3au. en.: 4

KonmnuecTBo KOHTpONBHBIX padoT, 3ananuil: 4

[Iporpammy coctaBui: A.A. Hosuk, kau/. ¢us.-Mar. HayK, JTOIIEHT

[Iporpamma obcyxneHa Ha 3aceqannu Kadenpsl THPOPMATHKH U BRIYUCIUTENbHONU MaTemaruku 27.01.2021



AHHOTANMA

Kotlin — 370 yHUBepcaabHBII A3bIK MPOrPAMMHPOBAHMS TOCIEAHET0 MOKOJIEHHS, MAacCOBO HCIIOIb3YeTCs B
MOOMIIBHOI 1 Be® paspadotke. [loMumo mHAycTpuanbHOro mporpammupoBanusi, Kotlin xopomo nogxoaut
JUISl PELEHNs HAay4YHBIX 3a/1a4 U BbICOKOIIPOU3BOAUTENbHBIX BEIYMCICHUH.

B nanHoM Kkypce pa3zoOpaHbl OCHOBHBIE 0cOOeHHOCTH s3bika Kotlin, a Takke OCHOBBI YHCIEHHBIX METOIOB H
pelIeHne MPAaKTUYECKUX YMCIICHHBIX W Hay4yHbIX 3anad Ha Kotlin. CymecTBeHHOe BHUMaHUE YACICHO
HOJIX0/IaM K MPOEKTHPOBAHHIO HAyYHBIX OMOIMOTEK M NPUIOKEHUH, aCHHXPOHHOMY MPOIPaMMHPOBAHUIO a
TaKKe METOaM TTOBBIIICHUSI TPOU3BOAUTEIHLHOCTH BHIYHCIICHHH.

1. leau u 3apa4u
eap AUCUMNIMHBI

OBnaneHre CTyIEHTaMU TPaBWII S3BIKOM mporpammupoBanus Kotlin u mpuemamu HCIONh30BaHUS
si3pika Kotlin 11 pereHus: HayYHO-BBIYHCITUTEHHBIX 33]1a4.

3agauu AUCHUILIHHBI

[IprobpeTeHne cTyneHTaMH HaBBIKOB MPOCKTUPOBAHUS U pealn3alui npuiokeHuil Ha s3pike Kotlin ¢
UCIIONIb30BaHMEM  INIPUEMOB  OOBEKTHO-OPHUEHTHPOBAHHOTO  MPOrPaMMHUPOBAHUS,  NPUMUTHBOB
MHOTOIIOTOYHOCTH U BEO-TEXHOJIOTH.

2. Ilepeyens opMupyeMbIX KOMIIETEH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHI[I/IKaTOpBI JOCTHIKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananusupyet 3aaady, BeIIEIASA 3TANbl €€ PEIICHHUS,
JIEHCTBUS IO PELIEHUIO 3a1a41

VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BbIOUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IOCTaBICHHON

YK-1 CriocobOeH oCyIIecTBISTh ITOUCK, -

KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManny,
MPUMEHATh CUCTEMHBIN OAXO ISl pELICHUS
[IOCTABJICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pas3iH4YHBIE BapUaHThl PELICHUS
3a[1auy, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamortHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmHpyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

VK-1.5 OmnpenensieT ©  OLEHUBACT  NPAKTUUYECKHUE
MOCJIECTBUS BOZMOKHBIX BApUAHTOB PELICHUS 3a1a4H

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3aj1a4y,

OIIK-1 CrocobeH npuMeHSTh HAMEATh TIyTH €€ PENICHHs

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-1.2 CnocobeH cTpOuUTh MareMaTH4YecKue MOJEIH,
MPOMU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3yJbTaTOB

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
OIIK-2 Crioco6GeH MCIob30BaTh COBPEMEHHBIE |BBIYUCIMTEILHYHO TEXHUKY M CEpBHMCHI ceTh HMHrepHeTr B
“H()OPMAIIMOHHBIC TEXHOJIIOTUU U obmactu (cdepe) mpodeccrnoHaTHHON AEATSIIEHOCTH

NPOTrpaMMHBIE CPEACTBA IIPU PELICHUH 3a1a4 OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIIEHHBIC
po(eCCUOHANBHOM IEATENBHOCTH, COOMIONAs  |MaTeMaTHYECKUE METOABl W TMPUKIAIHOE [POrPAMMHOE
TpeOoBaHus MHYOPMALIMOHHOM GE30IIaCHOCTH  [obecrieyeHre Uil pelIeHMs  Hay4HbIX  3a4ad B
npodeccuoHaIbHON 0bnacTu

OIIK-4.1 Bnameer MerogamMM HAay4yHOTO TIOMCKAa H

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U WHTEIUIEKTYyallbHOTO aHaln3a WHGOpPMAIUK TPH PEIICHUH
00pabOTKy HayYHO-TEXHUYECKOHN U (M) 3a7a4 Ipo(ecCHOHAIBHON JESITENbHOCTU

TEXHOJIOTUYECKOH MH(popMarmu Juis perienust  |OITK-4.2 3HaeT OCHOBHBIE HCTOYHUKH HAYYHO-TEXHHYECKON
(GyHIaMEHTANBHBIX U TIPUKJIAIHBIX 33184 u (wiM) TexHoJOrHmYeckod wuHpopMauud B OOJACTH

npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-5.1 CnocobeH pemarb NOCTaBICHHBIE 33Ja4d B

OIIK-5 Cioco0eu Y4acTBOBAaTh B IIPOBEACHUH obacTu TCOPETUYCCKUX u SKCIICPUMECHTAJIbHBIX
(hyHIaMEHTAIBHBIX U IPUKIIATHBIX VCCIIEIOBAHUI 1 pa3paboToK




HCCIIeOBAaHUN U pa3pabOTOK, CAMOCTOSTEIEHO
OCBauBaTh HOBBIE TEOPETUYECKHE, B TOM YHCIIE,
MaTeMaTHUYECKUE METO/Ibl UCCIEI0BAHUMN, U
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
HAay4HO-UCCIIEI0BaTENbCKOM,
M3MEPUTENBHO-aHAIUTHYECKON 1
TEXHOJIOTUYECKOM annaparype

OIIK-5.2 OO6OmnazaerT CIIOCOOHOCTHIO K OCBOEHHIO HOBBIX
3HAHWUU HAa OCHOBE M3YUYCHHS JIMTEPATYPHI, HAYYHBIX CTaTeh
U IPyTUX UCTOYHUKOB

OIIK-5.3 Cnocober k mpoecCHOHANBHOM 3KCILTyaTaIlluu

COBPEMEHHOMN 3KCIIEPUMEHTAIBHOMN
HAy4HO-HCCIIEA0BATEIbCKON
(M3MEpUTENHHO-aHATUTHYECKOH M TEXHOJOTHYECKOW)

anmaparypsl

[MK-1 CriocoGeH m1aHupoBaTh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIUOHHBIC)
WCCIICIOBAHMSI

[IK-1.3 Brmageer KynpTypoil IOCTAaHOBKM HAyYHOW 3aJ1aud U
MOZIEIIMPOBAHUS €CTECTBEHHOHAYUYHBIX OOBEKTOB M CHCTEM

[IK-1.4 VYmeer cTpouTh MaTeMaTHUYECKHE MOJENU U
ONMCAaHUSI W HCCIEIOBAaHUS MPOLECCOB M SIBICHUH B
COOTBETCTBYIOIINX HayYHBIX 00JACTIX

[IK-1.6 3HaeT ocHOBHBIC NpaBWiIa MOBEACHUA U PabOTHI B
COBpPEMEHHOI Hay4YHO# abopaTopun

[IK-1.7 Coocoben omneHuBarh TpeOyeMble  pecypchl
(MarepuanbHbIe ¥ BPEMEHHBIC) [UId IUIAHUPOBAHUS H
HPOBE/ICHUS] HAyYHOTO SKCIIEPUMEHTA

[IK-1.8 Brnageer HaBbikamMu pabOTBI C COBPEMEHHBIMHU
SI3bIKaMU [IPOIPaMMHUPOBAHUS U IPOrPaMMHBIMU ITaKETaMU
JUISl HAYYHBIX pacyeToB

[MK-2 CriocobeH aHanu3upoBaTh MOTyUYEHHBIEC B
XO0JIe HayYHO-HCCIIEe0BATENLCKON paOOThI
JIAHHBIC U J€J1aTh HAyYHBIC BHIBOJIBI
(3aKITrOuCHMS )

[IK-2.1 Bnangeer merojamMH CTAaTHCTUYECKOW OOpabOTKH U
aHaJIM3a Hay4YHbIX JTaHHBIX

[IK-2.2  VYmeer HaxoguTh  KIIOYEBBIE  IapaMeTpHl,
OIIpEeNeNIAIOIME HU3yyaeMoe SBJIEHHE, W IPOU3BOIUTH
YHCJIEHHBIE OLIEHKH IO MOPSIAKY BEIUYHNHBI

[1K-3 CnocoGeH BbIOMpATh U IPUMEHSATH
noaxozsiee 000py10BaHHE, HHCTPYMEHTHI U
METO/IbI UCCIIEOBAHUH IS PELICHHS 3a]1a4 B
M30paHHON IPeAMETHOM 00IacTH

[IK-3.3 Ymeer npou3BOAUTH OLEHKY TOYHOCTH YHUCIECHHBIX
METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYMCIUTENHHOU
CIIO)KHOCTH  HCIIONIb3yeMbIX  alTOPUTMOB H  o0beMa
TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

[IK-3.2 3naer o6macTy W KPUTEPUHM NPUMEHUMOCTH
UCIOJb3YEMBIX TEOPETUYECKUX IIOAXOIOB U  YMEHHE
OLICHUBATh TOYHOCTH MNPHUONMKECHHBIX aHAIUTUYECKHX
METOJOB BBIYUCIICHUH

[MK-4 Crioco0OeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[MIK-4.3 CnocobeH 0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOJesei

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

MPUHLNII UCIIOJIHEHUS [IPOrpaMM Ha Java ¢ ucnosiabs3oBanuem JVM;

THUIIBI JaHHBIX g3bIKa Kotlin;

yhpasjieHne oTokoM BeinonHenus B Kotlin;
HepapXxHIo KIaCCOB CTAHAAPTHON OMOIHOTEKY;
UJICOJIOTHIO (DYHKIIMOHAJIBHOTO IPOrPaMMHUPOBAHUS;

OCHOBBI YHCIJIEHHBIX METOZOB.
YMETB:

peuaTb BEIMUCIMUTCIBHBIC 3a/1a9X C UCITOJIB30BAHUEM S3bIKa IPOTPpAMMUPOBAHUA BHICOKOT'O YPOBHH.

BJIAJIETh:

HaBBIKAMU paboThl C 00OBEKTaMU M MOTOKAMHU, W KPYTO30pOM B BBIOOpPE apXHUTEKTYPHOIO PELICHHS

MOCTaBJIICHHOM 3a/1auH.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJ€HHOI'0 HA HMX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH




TpynoeMKOCTb 110 BUAAM YUE€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 [IpencraBnenne nporpammel B OBM. 6 12
Komnmianus u uaTepIiperanus.
) WHucTpyMeHTh COBPEMEHHOIO ] 16
porpaMMmucTa
3 Cunrakcuc 1 uauomsl s3eika Kotlin 16 32
4 ApxutekTypa MIPOrpaMMBl. 4 ]
[Ipon3BOAUTENBHOCTD BBIYMCIEHUN.
5 ACHHXpOHHOE u MHOI'OIIOTOYHOE ] 16
MPOrpaMMHPOBAaHUE
6 Texnonorus Kotlin-multiplatform 6 12
7 Hayunoe nporpammupoBanue 12 24
Hroro yacos 60 120
Iloaroroska k sk3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 180 gac., 4 3au.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYPUPOBAHHOE 110 TeMaM (paszeiam)

Cemecrtp: 4 (Becennuit)

—_—

. [IpencraBnenne nporpammsl B DBM. Komnuanus n uaTepperanusi.

[Iporpamma kak HaOOP UHCTPYKLMH. DBOIIOLHS IPOTPAMM.
Crpykrypa namsta. Segmentation fault.

[Mapagurmelr nporpaMmupoBanusi. [ eHeanorus s3pIKOB.
BuptyanbHbie MamHbl, 0alT-KO.

Kommnunauus 1 onrtuMuzanuu.

Craruyeckas 1 JUHaMUYeCKas IMHKOBKA. bubnuoreku.

O O O O O O O

Crpykrypa nporpammsl. Touku Bxoza.

N

. I/IHCTPYMCHTBI COBPCMCHHOI'O ITPpOrpaMmMucCTa

o

CucTeMbl aBTOMAaTHYECKOM COOPKH.

o

CucTteMbl KOHTPOJISI BEPCHil.

o

WnTerpupoBanHbie cpeapl pa3pabOTKH.

W

. Cunrakcuc 1 uanoMsl ss3bika Kotlin

[lepemeHnHbIe, KJ1ACCHI M OOBEKTHI.

Control flow. IIponenypHsiii 1 GyHKIMOHAIBHBIA TOAXOI.
3aMbIKaHHS.

CTpyKTypbl JaHHBIX U OTIEpaLMU HaJl HUMH.

CBoiicTBa U Jieserarsi.

[TapameTpuyeckue TUIBL.

Pacmmpennst.

BokcuHr

0O O O 0 0O O O o O

Mynprumiar¢opMHbIe TPOESKTHI




N

. Apxutexrypa nporpaMmsl. [Ipon3BoauTeIbHOCTD BEIYUCICHUM.

AOcTpakinuu 1 uHTephEHCHI.

OCHOBBI KOJUIEKTUBHOW Pa3pabOTKH MPH MOMOIIN COBPEMEHHBIX HHCTPYMEHTOB.
Uneonorust 00beKTHOTO IPOTpaMMUpOBaHus. Pazenenue moseneHuii.
Wneonorus GpyHKIMOHAIBHOTO POrPaMMUPOBAHUS.

o O O O O

Hayunoe nporpamMmmupoBanue

93]

. ACUHXpOHHOE U MHOTOIIOTOYHOE IIPOrpaMMUpPOBaHUE

KonkypeHTHOCTb. PazHuIa Mex1y aCHHXPOHHOCTBIO U MapaUICIbHOCTBIO.
[Monsitue xopyTtunsl B Kotlin.

KoHTeKCT BBINOIHEHUST KOPYTHHBI

Structured concurrency, CoroutineScope

© © © O ©

Hcnonb3oBaHue KOPYTHH AJs TapajlleIbHbIX BHIYUCIEHUH.

(o)

. Texnonorus Kotlin-multiplatform

o

Multiplatform vs cross-platform. [Inarpopmusie auanexTs! s3pika Kotlin

o

Kotlin-JS, uarerpanus ¢ JavaScript
Kotlin-Native. Ocobennoctu gpopmara KLib

o

\1

. HayuHoe nporpamMmmupoBanue

Cnennguka mporpaMMHpOBaHHS B HayKe

IIpoussonurensHocTh. Korna nopa onTMMHU3UpOBaTh, & KO €111€ HE CTOUT?
BoKcHHT 1 BOWHA C HUM.

I'eneparops ciayuaitasix uncen u Monrte-Kapno mogenvupoBanue.

© © © O ©

Hcnonp3oBanue HayqHBIX OHOINOTEK.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEILHOTO
npouecca 1no JUCUUILInHE (MOIYJII0)

AynuTopus ¢ JOCKOH M MPOEKTOPOM/TIIa3MEHHOM MaHENbI0
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. Kotlin B neficteunm / /1. XKemepos, C. HcakoBa. — Mocksa, JIMK Ilpecc, 2018.— URL:
https://ibooks.ru/bookshelf/359643/reading (nara obpamenwus: 24.11.2020). - [TomHsbrit Teket (Pexum
nocryna : u3 cetu MOTHU / VoaneHnslit tocTym)
2. UML : IlepBoe 3nakomcTBO [Texct] : [Tocobue ans moaroroBku k ciade recra UMO-100 (OMG
Certified UML Professional Fundamental : y4e6. moco6ue myis By3oB / A. B. baduu .— M. :
Unrepner-Yu-T1 Uadopm. Ternonoruii : BUHOM. Jla6. 3nanwuii, 2008 .— 176 c.

JomnonHutensHas auTeparypa

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

http://kotlinlang.org - Kotlin Programming Language

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUH 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)



Oracle Java JDK nocnenneit Bepcun
Cpena pazpabotku JetBrains IDEA Community Edition nocnenneit Bepcuu

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHCHUIIINHBI (MO)_IyJ'lﬂ)

CryneHT, M3y4arollui JUCIUIUIMHY, JOJDKEH, C OJHOW CTOPOHBI, OBJIAJIETh OOIIMM IMOHSITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pPE3YyabTaTC HU3YUCHUA AUCHUIIIMHBI CTYACHT JOJUKCH 3HATb OCHOBHBLIC ONPCACIICHUA W IOHATHA,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI1 pCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUe Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTYJICHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOM JINTEPaTyphl;

— TpopaboTKy yd4eOHOro Marepuala, TOATOTOBKY OTBETOB Ha BONPOCHI, MpPEIHA3HAYCHHBIX IS
CaMOCTOSITEILHOTO U3YUCHUS;

— pelIeHue 3a/1a4, MPEeAIaraéMbIX CTYICHTaM Ha 3aHATUSX;

— MOJITOTOBKY K BBIMOJIHEHUIO 3aJJaHUM TEKYLIEH U TPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BrnajieHHUss MaTepUaIoM CIIYXHT YMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TEMam
JUCIUTLIAHEL

BaxxHO m0oOWTHCS TTOHMMAaHHUS W3y9aeMOTO MaTepualia, a He MEXaHWYECKOTO ero 3anoMuHaHus. [lpum
3aTPYJHCHUU W3y4YEHHs OTJACIbHBIX TEM, BOMPOCOB, CIEAYeT OOpamarbcsi 3a KOHCYJIBTAIUSIMU
MPEIoIaBaTelio.

Bo3MoxxeH mpOMEKYyTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 33a/1a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSITHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa MHOOPMATUKU U BBIYUCIUTEIHLHON MaTeMaTHKU
Kypc: 2
kBaTuuKkanus: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 4 (BeceHnui) - JlnddepeHunpoBaHHbIi 3a4eT

Pa3paborunk: A.A. Ho3uk, kauj. pu3.-Mart. HayK, JOIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE
UH(OPMAIIMOHHBIE TEXHOJIOTUH U

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHaNbHON AEITETBHOCTH

NPOTPpaMMHBIC CPEACTBA IIPH PCIICHUH 3a1aq OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
po(heCCHOHATIEHON JEATENBHOCTH, COOMIONAs | MaTeMaTHYECKUe METOAbl U TPUKJIAJHOE MPOrPAMMHOE
TpeOoBaHUA MHPOPMALIMOHHON O€30MIaCHOCTH  |obecreueHne  Ajis  pELIEHHMs  HAydHbBIX  3a1ad B
npodeccuoHaIbHON 00nacTu
OIIK-4.1 Brnageer weTromaMu Hay4HOrO TIOMCKa |

OIIK-4 CriocoOeH ocymIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

MHTEJUICKTYaJbHOTO aHaln3a HH(OPMALMH IPH PEUICHUU
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-4.2 3HaeT OCHOBHBIE UCTOYHUKU HAyYHO-TEXHUYECKOU
u (W) TexHoJorHueckod wuHpopManmuu B OONIACTH
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEACHUH
(byHIaMEHTAIBHBIX U TPUKJIAJHBIX
UCCIIeOBAaHUI M Pa3pabOTOK, CAMOCTOSTEIIEHO
OCBaMBaTh HOBBIE TEOPETHYECKUE, B TOM YHCIIE,
MaTeMaTHYECKHE METO/Ibl HCCIICAOBAHU, U
paboTars Ha COBPEMEHHOM dKCIIEpUMEHTAITLHON
Hay4YHO-HCCIIEI0BATEIBCKOM,
U3MEPUTEIbHO-aHATUTUYECKOH 1
TEXHOJIOTUYECKOH ammaparype

OIIK-5.1 CnocobeH pemarh TOCTaBICHHbIC 3a/1a4d B
obnactu TEOPETHUECKUX u SKCTIIEPUMEHTAJILHBIX
UCCIIeJOBaHUN U pa3pabOTOK

OIIK-5.2 OOmagaer CHOCOOHOCTBIO K OCBOEHHUIO HOBBIX
3HAHWI Ha OCHOBE W3YYCHUS JIUTEPATyphl, HAYYHBIX CcTaTeit
U IPYTUX UCTOYHUKOB

OIIK-5.3 CnocobeH k mpodeCCHOHANBHOW JKCIUTyaTaIuu

COBPEMEHHOMI 9KCIEPUMEHTAIBHOMN
HAay4HO-UCCIIEI0BATEIbCKON
(M3MEpUTENbHO-aHATUTHYECKOH M TEXHOJIOTUYECKOH)

anmaparypsl

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B U30paHHOI
MPEeIMETHOM 001acTH) U (MJIN) TEOPETUICCKHUE
(aHATMTHYECKIE M IMUTAIIMOHHEIC)
HCCIICAOBAHHUS

[IK-1.3 Bnageer KyapTypoi MOCTAaHOBKH HAay4YHOM 3aJlaud U
MOJEJINPOBAHUSI €CTECTBEHHOHAYYHBIX OOBEKTOB U CUCTEM

I[IK-1.4 VYmeer cTpoUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIEHUH B
COOTBETCTBYIOIUX HAYYHBIX 001aCTIAX

[IK-1.6 3HaeT ocHOBHBIC TpaBWiIa TOBEJACHUS U pabOTHl B
COBpPEMEHHOI Hay4HO# 1abopaTopun

I[IK-1.7 Cnocoben orneHuBarh TpeOyeMble  pecypchl
(MatepuasbHble ¥ BPEMEHHBIC) Ui IUIAHUPOBAHUS H
MPOBEICHUS HAYYHOTO SKCIIEPUMEHTA

[IK-1.8 Brnameer HaBbIkKamMu pabOTHI C COBPEMEHHBIMU
SI3BIKAMHU [IPOIPAMMHPOBAHUS M TPOTPAMMHBIMU TTaKETaMHU
ISl HAYYHBIX PacueToB




[IK-2.1 Bnangeer merojaMH CTaTHCTUYECKOW OOpabOTKU U

[1K-2 CriocobeH aHanu3upoBaTh MOMTyUYCHHBIC B
aHaJiM3a HayYHBIX JaHHBIX

XOJIE HAYYHO-MCCIICIOBATEILCKON paOOThI
JIAHHBIC U JIeJIaTh HAyYHbIC BHIBOJIBI
(3aKITrOUYCHMS )

[IK-2.2  VYmeer HaxoguTh  KIIOYEBBIE  IapaMeTpHl,
OIIpEeNeJIAIOIIME HU3yyaeMoe SBJIEHHE, W IPOU3BOIUTH
YHUCJIEHHBIE OLIEHKH IO MOPSIIKY BEIUYHNHBI

[IK-3.3 Ymeer npou3BOAUTH OLEHKY TOYHOCTH YHUCIECHHBIX
METO/IOB, HCHOJIb3yeMbIX Ha OBM, BBYHCIUTEIHHON
I1K-3 CnocobeH BbIOUpATh U IPUMEHSTh CIO)KHOCTH  HCIONb3yeMbIX  allOPUTMOB U 00beMa
noaxozsiiee 000pyI0BaHKUE, HHCTPYMEHTBI M |TPEOYEMBIX BEIMHUCIMTEIBHBIX PECYPCOB

METO/IbI UCCIIENOBAHMMN IS petenus 3ana4 B |[1IK-3.2 3maer o0nacth M KPUTEPUH [PUMEHUMOCTH
130paHHON NPEIMETHON 00IacTH HCIIOJIb3YEMbIX ~ TEOPETHYECKHX IIOAXOM0OB W yMEHHE
OLICHUBATh TOYHOCTH MNPHUONMKECHHBIX aHAJIUTUYECKHX
METOJOB BBIYUCIICHUH

[MK-4 CriocoOeH KpUTHYECKH OLIEHUBATh [MIK-4.3 CnocobeH o0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
MPUMEHUMOCTB HCIIOJIB3yEMBIX METOHUK H OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOJIeNIei
METOJIOB

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare u3ydeHus IOUCUUILIMHBI «BBeneHme B Hay4yHOe NporpamMmupoBanue Ha s3bike Kotliny
00yJaromuiicst JOmKeH:

3HATb:

NPUHLHKI UCTIOJIHEHUS POorpaMm Ha Java ¢ ucnoias3oBanuem JVM;

TUIEI JaHHEBIX s3b1Ka Kotlin;

yIpaBlieHuEe TOTOKOM BhImotHeHus B Kotlin;

HEepapXuIo KJIAcCOB CTaHJAPTHON OMOTHOTEKY;

HJEONOTHIO (DYHKITMOHAIEHOTO MPOTPaMMHUPOBAHUS;

OCHOBBI YHCJICHHBIX METOJOB.
yMeTh:

peliaTh BEIYUCTUTENbHbIE 3aJa49H C UCIIOIb30BaHMEM SI3bIKa TPOrPaMMUPOBAHMS BBICOKOTO YPOBHSI.
BJIA/IETh:

HaBbIKAMHU pabOTHI C OOBEKTaMH W TMOTOKAMHU, W KPYTO30pOM B BBIOOpPE apXHUTEKTYPHOTO PEUICHHS
MOCTABJICHHOM 3a/1a4u.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0

e 3anaun Kotlin Koans: https://play.kotlinlang.org/koans/
e Ninety-Nine Kotlin Problems: https://github.com/dkandalov/kotlin-99

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB

1. SBnsrorcs aM CKOMIMIMPOBaHHBIE (aiiel B opmare .class MalIMHHBIM KOJIOM, KOTOPBIH MOXET
BBITOJNHATH ONIEPALIMOHHAS ccTeMa?

SIBIISIIOTCS JIM CBOMCTBA, IIOMEUCHHBIE KakK val, Heu3MeHsIeMbIMHU?
UTto Takoe reTTep U CeTTep CBOWCTBA, KaK WX 3a/1aTh?

Yro Takoe aeierar cBoicTaa?

MooxeT i Ki1acc HacaenoBarh OOoJbIe OMHOTO HHTEpdeiica?
MOo:KeT JIM KIIacC HACIAEA0BaTh OOJbIIE OHOrO Kiaacca?

Yro Takoe maker?

NN RN

Uro Takoe nepeMeHHast BepxHero ypoBHs. Kakosa o0Onacts ee BuAMMOCTH?

9. Uro Takoe OOKCHHT, B KAKUX CIIy4asx OH MPOUCXOIUT IJIs Java-IpUMHUTHBOB.

10. Kakum ob6pazom Be3biBatoTcs Java ¢pynkuuu B Kotlin?

11. Kak MOXHO BBI3BaTh CKOMIMINPOBaHHbIe OnOnmuoreku (so miu dll) uz Kotlin-JVM?
12. KaxoBbl GyHKINHU cUCTEMBI COOpKH?




13. Kakum 00pa3oM BBITIOTHSIOTCS TecThl B TuiaTdopme JUnit?
[IprMepbl KOHTPOJIBHBIX 33JaHUU
1. Hamucare dyHKImro-pacmmpenue s THma Int, mo3BoISIONIYI0 ONPEACTUTh, SBISETCS JIH YHCIIO
MPOCTBIM.
2. Hamucars ycioBue Al WACHTHYHOCTH IBYX (YHKIMH IMPH YCIIOBHH, YTO 00€ OHH SBIISIOTCS
MOJTMHOMHAILHBIMU 3aBUCMOCTSIMY CTETICHU HE BhIIIIe 4
3. TlocuwrtaTh NETEPMUHAHT MaTpHIbl 3X3 M3 JCHCTBUTENHHBIX YHCEN, 33JlaHHOW B BUJEC MAacCHBa
CTPOK.
4. Ilycts
sealed class Tree{
class Node(val node : Map<String, Tree>): Tree
class Leaf(val value: String): Tree

}

Haiitu B 3amanHOM JiepeBe JaHHOTO THIA Bce 00beKTHI Tra Leaf v BRIBeCTH WX IMyTH U 3HAYCHUS.

5. Coznarb (pyHKITHIO, BO3BPAIIAOIIYI0 CyMMY 3HaY€HUU ABYX (YHKIIMA-apTyMEHTOB.

6. Hammcarp nmporpamMmy i pellieHUs KBaIPATHBIX YPABHEHUM.

7. IlnockocTh 3a7aHa B MPOCTPAHCTBE TPEMS TOUKAMHU BHJIA

data class Point(val x: Double, val y: Double, val z: Double).

Hammucats nporpammy, mO3BOJISIONTYHO ONPE/ISIIUTD JICKUTH JIM YeTBEPTask TOYKA B JAaHHOW TUIOCKOCTH
(c 3a1aHHOM TOYHOCTBIO).

8.  Ilepeompenenuts mpu TMOMOIIM (PYHKIUA-PACIIUPEHUI OIMEpalUy CIOXKEHHUS, BBIYATAHUS,
YMHOXKEHUS 1 AeneHus 1 tTuna BigDecimal

9. Hanwucarb nporpamMmy Jijisi ONpeeiCHUs TOUHOCTH BBIYUCICHUN C TUIaBAIOLIECH TOUKOM.

10. Hanimcatk mporpaMMy AJist HAXOXKASHUS HyIJIS (DyHKITUHA METOOM TIOJIOBHHHOTO JICTICHUSI.

Kpurepun oneHuBaHus
Onenka ommuno 10 OGamnoB - BBICTABJISIETCSL  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMS Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JJaHHOW NpPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELIEHUM.
Onenka oOmMYHO 9 Oa/uloB -  BBICTaBISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka omMyHO 8§ OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIYOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PEIICHNH KOHKPETHBIX 3a]ad, MPaBMIbHOE 000CHOBAaHHE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.
Ouenka xopoio 7 6ajioB - BBICTaBIsAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHSTHh IMOIYy4YEHHBIC 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Onenka xopomio 6 0aioB - BEICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHual, IPaMOTHO U 1O
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHATh II0JIy4YEeHHbIE 3HaHUsI Ha IIPAKTUKE, HO JOIyCKaeT B OTBETE
WJIM B PELIEHUH 33/1a49 HEKOTOPBIE HETOYHOCTH.
OueHka XOpoIo 5 6ayuIoB - BHICTABIIAETCS CTY/IEHTY, €CIM OH B OCHOBHOM 3HAeT MaTepuall, rpaMOTHO
U IO CYLIECTBY M3JaraeT €ro, yMeeT NPUMEHAThH MOJyYEHHbIE 3HAHMS Ha IMPAKTHKE, HO JTOMYCKAET B
OTBETE WJIH B PEIICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.
OueHka ynoBIETBOPUTEIbHO 4 Oana - BBICTABISETCS CTYIACHTY, MOKa3zaBIIEMY (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapylLEHUs JIOTHYECKON II0CIIEeI0BATEIbHOCTH B M3JIOKEHUM IIPOIPaMMHOIO0 Marepuajla, HO IIpU 3TOM
OH OCBOMJI OCHOBHBIE pa3leibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
OueHka ynoOBIETBOPUTEIbHO 3 Oamia - BBICTABISETCS CTYIACHTY, MOKa3zaBIIEMY (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWMW, AOMycKaloulemMy OmHOKH B (QopMyaupoBKax 0a30BbIX MOHATHH,
HapyLICHUs] JIOTHYECKOM IOCIEe0OBAaTENbHOCTH B M3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYZIOM IIPUMEHSET [10JIyYEHHbIE 3HAHUS AAXKE B CTAHAAPTHOM CUTYalUH.



OneHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISICTCSl CTYACHTY, KOTOPBI HE 3HAeT OOJbIICH YacTH
OCHOBHOTO COJCp)KaHUsI y4eOHOH MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMOKH B
(OpMYIHPOBKaX OCHOBHBIX MPUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS MTPU PEIICHUN
THUIIOBBIX 33]1a4.

OreHka HEYNOBIETBOPUTEIBHO | 0ayml - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOpPMYITUPOBKAX

0a30BBIX MHOHSITHHA JUCIHHUIIIIMHBI U BOO6H_IC HC HMMCCT HABBIKOB PCHICHUSA TUIIOBBIX MPAKTUYCCKHUX
3aJga4.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

JuddepeHurpoBaHHbIN 3a4€T TPOBOAITCA B YCTHOH (QopMe B BHJE 3allUTa MPOCKTA IO TeMe Kypca.
[IpoekT roToBUTCS CTYAEHTOM 3apaHee U MPENCTaBIAeTCsl B BUJE TOKIaja JIUTEIbHOCThI0 10 MUHYT C
npe3eHTanueil. B 3aBUCMMOCTH OT KOJIMYECTBa IOKJIAJOB MOXET OBITh CAENAaHO MpPEaBapUTEIBHO
peLeH3UpOBaHNE MPOCKTOB CHUJIAMH JIPYTHX CTYAEHTOB Kypca. B OTHenpHBIX Cilyyasix, MOXET ObITh
BBICTABJICH aBTOMAaTUYECKHUI 3a4eT Ha OCHOBE PabOTHI CTYACHTA B CEMECTPE.



