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)

10 TUCHHILJIMHE: BBenenue B HayuHOE IporpamMmmupoBaHue Ha si3pike Kotlin
110 HANPABJICHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
NpopuJIb NOArOTOBKHU: ®Pu3nKa U NeAaroruka

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 — 310 yHMBEpcaJIbHBINH S3BIK MPOrPAMMUPOBAHUS IMTOCIETHETO MOKOJICHUS, MaCCOBO HCIIONIB3YeTCsS B
MoOMIbHOHN 1 Be® pazpaborke. Ilomumo mHIycTpHansHOrO mporpaMmupoBanus, Kotlin xopomo momxomur
JUISl PELEHNs HAay4YHBIX 3a/1a4 U BbICOKOIIPOU3BOAUTENbHBIX BEIYMCICHUH.

B nanHoM Kypce pa3oOpaHbl OCHOBHBIE 0COOCHHOCTH si3bika Kotlin, a Takke 0CHOBBI YHCIECHHBIX METOJIOB U
pelIeHne MPAaKTUYeCKUX YWCICHHBIX M Hay4yHbIX 3amad Ha Kotlin. CymecTBeHHOE BHUMAaHHUE YAEJICHO
HOJIXO0/IaM K TPOEKTHPOBAHHIO HAy4YHBIX OMOIMOTEK W NPHIOKCHUH, aCHHXPOHHOMY HPOrPaMMHPOBAHUIO a
TaKKe METOaM TTOBBIIICHUSI TPOU3BOAUTEIHLHOCTH BHIYHCIICHHH.

1. leau u 3apa4u
eap AUCUMNIMHBI

OBrnaseHre CTyIEHTaMH TPABWI SI3BIKOM IporpammupoBanus Kotlin u npuemamMu wmcnons30BaHUs
si3pika Kotlin 11 pereHus: HayYHO-BBIYHCITUTEHHBIX 33]1a4.

3agauu AUCHUILIHHBI

[IpuobpeTeHune cTyeHTaMi HaBBIKOB IIPOEKTUPOBAHMS M peain3aluy npuioxeHni Ha s3bike Kotlin ¢
UCIIONIb30BaHHUEM  INIPUEMOB  OOBEKTHO-OPHEHTHPOBAHHOIO  MPOTPAaMMHUPOBAHUS,  NPHUMUTHBOB
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, BeIJIENISSA 3TANbl €€ PELICHNUS,
JIEHCTBUS IO PELIEHUIO 3a1a41

VYK-1.2 HaxomuT, KpUTHYECKH aHAIU3UPYET M BBHIOMpAeT
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'pamotHoO, JIOTUYHO, apryMeHTHPOBAHHO
(dhopmHpyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

YK-1.5 Ompenenser ©  ONEHUBACT  NPAKTUYECKHE
MOCIIE/ICTBUSI BO3MOXKHBIX BAPUAHTOB PEIICHUS 3a/1a91

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3aj1ady,

OIIK-1 CrocobeH npuMeHSTh HAMEATh TIYTH e¢ PENICHHs

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B

OIIK-1.2 CpnocobeH CcTpOUTb MareMaTH4ecKhue MOAEIH,
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)

MPOU3BOAUTDH KOJIMUCCTBECHHBIC PACUYCThI U OLICHKU

C€CTCCTBCHHBIX HAYK, U UCIIOJIb30BaTh UX B

NPOQECCHOHATBHON ESTETHHOCTH OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH

MOJIYYCHHBIX PC3YJIbTATOB

OIIK-2.1 Crniocoben MPUMEHSTh COBPEMEHHEBIE
OIIK-2 Crioco6GeH KCIob30BaTh COBPEMEHHBIE |BBIYUCIUTEILHYIO TEXHUKY M CEPBHUCHI ceTH MHTEpHET B
“H()OPMAIIMOHHBIC TEXHOJIIOTUU U obmactu (cdepe) mpodeccrnoHaTHHON AEATSIIEHOCTH

NPOTrpaMMHBIE CPEACTBA IIPU PELICHUH 3a1a4 OIIK-2.2 3naer u yMeeT TPUMEHATh YHCIEHHBIC
po(eCCHOHAIBHOM IEATENBHOCTH, COOMIONAsA  |MaTEMATHYECKME METOABI M IPHUKIAJHOE HPOrPaMMHOE
TpeOoBaHus MHYOPMAIIMOHHOM OE30MIACHOCTH  [o0ecrieyeHre  [UIi  PelIeHMs — Hay4HbIX  3a1ad B
npodeccuoHaIbHON 0bnacTu

OIIK-4.1 Bnameer MerogamMM HAay4yHOTO TIOMCKAa H

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U WHTEIUIEKTYyallbHOTO aHalln3a WHGOpPMAlUd TPHU PElICHUH
00pabOTKy HayYHO-TEXHUYECKOHN U (M) 3a7a4 Ipo(ecCHOHAIBHON JESITENbHOCTU

TEXHOJIOTUYECKOH MH(popMamu st peruenus  |OITK-4.2 3HaeT 0CHOBHbBIE HCTOYHUKH HAYYHO-TEXHUYECKOM
(GyHIaMEHTANBHBIX U TIPUKJIAIHBIX 33184 u (W) TexHoJornyeckod wuHpopMauum B obiactu

npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-5.1 Cnocoben pewmarb TMOCTaBICHHbIE 3aJaydl B

OIIK-5 Cioco0eu Y4acCTBOBAaTh B IIPOBEACHUU obacTu TCOPECTUYCCKUX u 3KCIIEPUMEHTAJIBHBIX
(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 OOnagaerT CIOCOOHOCTBIO K OCBOEHHIO HOBBIX
3HAHWUU HAa OCHOBE M3YUYCHHS JIMTEPATYPHI, HAYYHBIX CTaTeh
U IPyTUX UCTOYHUKOB

OIIK-5.3 Cnocober k mpodeccCHOHATHHOW SKCILTyaTarluu

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

anmaparypsl

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

[IK-1.3 Bnageer KyasTypoil IOCTAaHOBKH Hay4YHOH 3ala4d U
MOZIEIIMPOBAHUS €CTECTBEHHOHAYUYHBIX OOBEKTOB M CHCTEM

[IK-1.4 VYmeer cTpouTh MaTeMaTHUYECKHE MOJENU U
ONMCAaHUSI W HUCCICAOBAaHMUS INPOLECCOB U SIBICHUA B
COOTBETCTBYIOIINX HayYHBIX 00JACTIX

[IK-1.6 3HaeT OCHOBHBIC MpaBWia TOBEACHUS M PaOOTHI B
COBpPEMEHHOI Hay4YHO# abopaTopun

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

[IK-1.8 Bnageer HaBblkKamMH pPabOTBl C COBPEMEHHBIMH
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

IIK-2.2 VYMmeer HaxoIWTh
OTIpEICIIAIONINE H3y4yaeMoe SIBJICHHE,
YUCJICHHBIE OLICHKHU MO MOPSAIKY BETUYUHBI

KJIIOYCBBIC mapamMeTphbl,
n T[POU3BOAUTDH

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

[IK-3.3 YmMmeer npou3BOAUThH OLEHKY TOYHOCTHU UYHCICHHBIX
METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYMCIUTENHHOU
CIIOKHOCTH  MCIIONB3yEeMBbIX  ajJrOPUTMOB U 00beMa
TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

[IK-3.2 3naer o6macTy W KPUTEPUHM NPUMEHUMOCTH
UCHOJNb3YEMBIX TEOPETUYECKUX IIOIXOJOB U yMEHHUE
OLICHUBATh TOYHOCTh MNPHUOJMKECHHBIX aHAIUTHYECKHUX
METOJOB BBIYUCIICHUH

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

[IK-4.3 CnocobeHn 000CHOBaTh NPUYMHHO-CJIC/ICTBECHHBIC
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 PalbOThl C OOBEKTAaMH M MOTOKAMH, U KPYro30poM B BbIOOpE apXHUTEKTypHOTO 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 mnporpammsl 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 MHOTOIIOTOYHOE ] 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 JIUCHUIUIMHY, JTOJDKEH, C OJHOW CTOPOHBI, OBIAJETh OOIIMM IOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pE3YyabTaTe HU3YUCHUA AUCHUIIIMHBI CTYACHT JOJIKCH 3HATb OCHOBHBLIC OIPCACIICHHUA W IOHATUSA,
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 y4yeOHOro MaTepuaina, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSTENBHOTO U3yUEHUS;

— pelueHue 3aaad, MpeAIaraéMbeIX CTyAeHTaM Ha 3aHATHAX;

— MOATOTOBKY K BBINOIHEHHIO 3aJaHUH TEKYIEW U MPOMEXYTOUYHON aTTECTALUH.

[lokazarenem BiaJeHHUs MaTEpUaIOM CIYKUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.

BaxxHo 10oOWTBHCS MOHMMaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU M3YYEHHsI OTIENbHBIX TEM, BOIIPOCOB, CIIEAyeT OOpamarbesi 3a KOHCYJIbTalUsAMH
MIpenoAaBaTelto.

Bo3MoxeH nmpoMeKyTOUHBINA KOHTPOJIb 3HAHUI CTYIECHTOB B BHJE PELIEHMS 33a4 B COOTBETCTBUU C
TEMAaTUKOW 3aHATHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
Nnpo¢uJIb NOATOTOBKH: ®u3nKa U MeAaroruka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa MHOOPMATUKU U BBIYUCIUTEIHLHON MaTeMaTHKU
Kypc: 2

KBaJIH(UKALUS: OakanaBp
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 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ PelleHus,
JeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
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 Ormpenensier ©u  ONEHUBAaET  MPAKTUYECKHE
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 CnocobeH aHanM3upoBaTh MOCTABJICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH CcTpOUTh MareMaTH4ecKhue MOJIeNH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensTs TpaHULbl TPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE
UH(OPMAIIMOHHBIE TEXHOJIOTUH U

OIIK-2.1 Crnocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIFHYIO TEXHUKY W CEpBHCHI ceTh VIHTepHeT B
obnactu (cdepe) npodeccnoHaNbHON AEITETBHOCTH

NPOTPpaMMHBIC CPEACTBA IIPH PCIICHUH 3a1aq OIIK-2.2 3HaeT W yMeeT MNPUMEHATb YUCICHHBIC
po(heCCHOHATIEHON JNEATENBHOCTH, COOMIONAs | MaTeMaTHYecKue METOAbl M MPHUKIAIHOE NPOrPAMMHOE
TpeOoBaHUA MH(POPMALIMOHHON OE€30MACHOCTH  |obecneueHne  JUls  pelIeHHMs  HaydHbIX — 3a7ad 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 aHajdM3a WH(POpPMAIMUA TPU pEIICHHU
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-4.2 3naeT OCHOBHbIC UCTOUYHUKH HAYYHO-TEXHHUYECKON
u (WIM) TEXHOJIOTHMYeCKoH uWHpopManuu B o0nacTu
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 CnocobeHn pemarb TMOCTaBICHHbIE 3aJa4dl B
obnactu TEOPETHUECKUX u SKCIIEPUMEHTAJILHBIX
UCCIIeJOBaHUN U pa3pabOTOK

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

OIIK-5.3 CnocobeH K TpodecCHOHAIBLHOW DKCILTyaTaIuu

COBPEMEHHOMI 9KCIEPUMEHTAIBHOMN
HAay4HO-UCCIIEI0BATEIbCKON
(M3MEpUTENbHO-aHATUTHYECKOH U TEXHOJIOTUYECKOM)

anmaparypsl

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

[1IK-1.3 Bnazgeer KyasTypoil IOCTaHOBKM Hay4HOM 3a/a4d U
MOJEJINPOBAHUSI €CTECTBEHHOHAYYHBIX OOBEKTOB U CUCTEM

I[IK-1.4 VYmeer cTpoUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMHMCAHMSI W WCCIEAOBAaHUS TPOIECCOB U SBICHHA B
COOTBETCTBYIOIUX HAYYHBIX 001aCTIAX

[IK-1.6 3HaeT OCHOBHBIC MpaBWJIa TOBEACHUSI M PabOTHI B
COBpPEMEHHOI Hay4HO# 1abopaTopun

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

[IK-1.8 Bnageer HaBblkKamMH pPabOTBI C COBPEMEHHBIMH
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 HaxomuTh  KIIOYEBBIE  IapaMeTpBhl,
OIIpEeNeNIAIOIME U3yyaeMoe SIBJIEHHE, U IPOU3BOIUTH
YHUCJIEHHBIE OLIEHKH IO MOPSIIKY BEIUYHNHBI

[IK-3.3 YmMmeer npou3BOAUTh OILEHKY TOYHOCTH UYHCICHHBIX
METO/IOB, HCHOJIb3yeMbIX Ha OBM, BBYHCIUTEIHHON
I1K-3 CnocobeH BbIOUpATh U IPUMEHSTh CIO)KHOCTH  HCIIONb3yeMbIX  alTOPUTMOB U 00beMa
noaxozsiiee 000pyI0BaHKUE, HHCTPYMEHTBI M |TPEOYEMBIX BEIMHUCIMTEIBHBIX PECYPCOB

METO/IbI UCCIIENOBAHMMN IS petenus 3ana4 B |[1IK-3.2 3maer o0nacth M KPUTEPUH [PUMEHUMOCTH
M30paHHOM MPEAMETHOM 061acT HCIIONB3yeMbIX ~ TCOPETUYECKHX IMOAXOJOB W  yMEHHE
OLICHUBAaTh TOYHOCTh MNPHUOJMKECHHBIX aHAIUTHYECKHUX
METOJOB BBIYUCIICHUH

[MK-4 CriocoOeH KpUTHYECKH OLIEHUBATh [IK-4.3 CnocobeH 000CHOBaTh NPUYMHHO-CIIC/ICTBCHHBIC
MPUMEHUMOCTB HCIIOJIB3yEMBIX METOHUK H OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOJIeNIei
METOJIOB

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH

B pesyneratre u3ydeHus AMCUMIUIMHBI «BBeneHne B HayyHOe mporpaMmmupoBaHue 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:

HaBbIKAMU PabOTHI C OOBEKTAMH M TOTOKAMH, M KPYyro30poM B BbIOOpE apXUTEKTypHOTO 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. SIBusroTcst M CKOMIMIIMpPOBaHHBIE (ailbl B opmare .class MalIMHHBIM KOJOM, 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. Hammcares ¢yHKIMO-pacmmperue Ui Tamna Int, TO3BOJNSAIONIYIO OMPEACTUTh, SBISETCS JIW YHCIIO
MPOCTBIM.
2. Hamucarp ycioBue sl MISHTUYHOCTH IBYX (PyHKIMIH NpU yCIOBUH, YTO 00€ OHHU SIBISIOTCS
MOJTMHOMHAILHBIMU 3aBUCMOCTSIMY CTETICHU HE BhIIIIe 4
3. TlocuuraTh JETEpPMHHAHT MaTpUILI 3X3 W3 JNEHCTBUTENBHBIX YMCEN, 33JaHHOW B BHJC 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).

Hammucars nporpamMmy, MO3BOJISIFOIIYIO OTIPEACIUTE JIGKUTH JIU YETBEPTask TOYKA B JJAHHOW TUIOCKOCTH
(c 3a1aHHOM TOYHOCTBIO).

8.  Tlepeompenenuth mpu TOMONIM (YHKIMH-pACIIMPEHUN OMEpaId CIIOXKCHUS, BBIYUTAHUS,
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.

Kputepun onennBanus

Onenka ommmuno 10 OamioB - BBICTABIISIETCSL  CTYAEHTY, IIOKAa3aBUIEMY BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOrpaMMbl JAWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM MpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
IPUMEHATH UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3aj]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka oOmIMYHO 9 0auioB -  BBICTABISETCS  CTYACGHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE MPU PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 00OCHOBAHHE
HPUHATHIX PELICHAMN.

Ouenka oOmIMYHO 8§ Oa/IOB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AMCLUIUIMHBI U YMEHHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.

Ouenka xopo1o 7 6ajioB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U IO
CYLIECTBY M3JIaracT €ro, yMeeT NPHUMEHATH IOJIyYCHHBIC 3HAHHWA Ha IPAKTUKE, HO HEJOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

OHGHKa XOopouro 6 0aIoB - BEICTABIISACTCS CTYACHTY, €CJIM OH TBCPAO 3HACT MATCPpUAJI, TPAMOTHO U I10
CylI€CTBY U3JIarac€t €ro, yMeCT IPUMCEHATD MTOJTYUYCHHBIC 3HAHNA Ha IMPAKTUKE, HO JOITYCKACT B OTBCTC
HJIW B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH.

Ouenka Xopo1o 5 6aioB - BBICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, [paMOTHO
U IO CYLIECTBY M3JIAraeT €ro, yMeeT NPUMEHTh MOJIyYEHHbIE 3HaHHUS Ha MPAKTHKE, HO JOIYCKaeT B
OTBETE WJIH B PEIICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.

OueHka ynOBIETBOPUTENbHO 4 Oajula - BBICTABISETCS CTYIEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pPa3po3HEHHBIA XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapylleHHUsl JOrMYECKON M0CIEeJ0BaTeIbHOCTU B U3JI0KEHUN [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH OCBOMJI OCHOBHBIE pa3ienbl yueOHOH MporpamMmbl, HEOOXOAUMBIE sl AajbHeHmero o0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OueHka yIOBIETBOPUTENbHO 3 Oajula - BBICTABISETCS CTYIEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWW, AOMycKaroulemy omHuOKu B (popMynupoBKax 0a30BbIX NOHSTH,
HapyLIEHUs] JIOTHYECKOM IOCIEe0BaTEeIbHOCTH B M3JIOKEHHH IPOrPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3aesiaMu yueOHOM MporpaMMbl, HEOOXOAUMBIMHU JUTSI TajbHENUIIETO 00yUeHHS U
C TPYZIOM IIPUMEHSET [10JIyYEHHbIE 3HAHUS AAXKE B CTAHAAPTHOM CUTYalUH.



OueHka HEyIOBIECTBOPUTENHHO 2 Oajia - BBICTABISCTCS CTYIEHTY, KOTOPBII He 3HaeT OoiblIel yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B

(bopMyIHPOBKaX OCHOBHBIX IPUHIMIIOB M HE YMEET MCIOIb30BaTh NOITYyUYEHHbIC 3HAHUS NP PEIICHUN
TUTIOBBIX 3a]a4.

OreHKa HEYNOBIETBOPUTENBHO | 0aim - BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HAaeT OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl TUCIUILTUHBI, JOMycKaeT rpyOeiiiue omuoK B GOpPMYITHPOBKaX

0a30BBLIX MOHATUH JUCHUIIIIMHBI U BOO6H_IG HC HMMCCT HABBIKOB PCHICHUSA THUIIOBBIX MPAKTHUYCCKUX
3aJga4.

5. MeTonuyeckne MaTepuaJbl, onpeaesione NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

JuddepeHumrpoBanHbIid 3a4€T TPOBOAATCS B YCTHOM (popMe B BUE 3alUTa MPOEKTa MO TEME Kypca.
IIpoekT roroBUTCA CTYICHTOM 3apaHee U NpeAcTaBisieTcs B BUJE OKIaa JUIMTENbHOCThI0 10 MUHYT ¢
npe3eHTanueil. B 3aBUCMMOCTH OT KOJIMYECTBa AOKIAJ0B MOXKET OBITh CIENaHO IMPeIBApPUTEIBHO
peLeH3UPOBaHNE MIPOCKTOB CHJIAMH JPYTHX CTYIEHTOB Kypca. B OTAENbHBIX ciydasx, MOXET OBITH
BBICTABJICH aBTOMAaTUYECKHUI 3a4eT Ha OCHOBE PabOTHI CTYACHTA B CEMECTPE.



