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

YTBEPXKJAEHO
JupexTop HHCTUTYTA HAHO-, 0KO-,
HH(POPMALMOHHBIX, KOTHUTHBHBIX
U COLMOTYMAHUTAPHBIX HAYK U
TeXHOJIOTUH

T.E. I'puropses

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

MO0 AMCIHUIIHHE: TexHOMOTUYU TPOTPAMMHUPOBAHUS

10 HAMPABJIEHUIO: [MpuknagHpie MaTemMaTHKa U Qpu3nka

npo¢uIb NOArOTOBKH: TepmosinepHast SHEpreTHKA U IIa3MEHHBIE TEXHOJIOTUH
®dusrex-1IKoia MPUPOAOTON00HbIX, IIa3MEHHBIX U SICPHBIX TeXHONorui nM. 1.B.
Kypuatosa
kadenpa nHOOPMATUKH U BBIYUCITUTEIBHBIX CETEH

Kypc: 3

KBaJIMpUKALUS: GakanaBp

Cemectpbl, HOpMBI IPOMEKYTOUHON aTTECTAIHH:
5 (ocennwuil) - Dx3amMeH

6 (Becennwii) - AuddepeHunpoBaHHbIN 3a4eT

AynutopHbIX 4acoB: 90 Bcero, B TOM 4HCIIE:
nexuud: 30 gac.
cemuHapsl: 0 yac.
nabopatopHsbie 3aHaTus: 60 yac.

Camocrostensnas padora: 105 gac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 225, Bcero 3ad. e1.: 5

[Iporpammy coctaBui: I1.C. CopokoyMOB, cTapiInii MpernoaaBaTeb

[Iporpamma obcyxaeHa Ha 3aceqanuu Kadenpsl HHPOPMATHKH U BEIMUCIUTENbHBIX ceTeil 20.03.2024



AHHOTANMA

Iens naHHOTO Kypca - 03HaKOMIICHHE ¢ COBPEMEHHBIMU TEXHOJIOTHSIMU TIPOIPaMMHUPOBAHHS, TO3BOJISIFOIIIMMHU
JaBaTh aJE€KBaTHOE MAacIITaOMpyeMOe OIMCAHUE CHUCTEM BBICOKOW CIIOKHOCTH. AKIEHT NPH H3JI0KEHHH
Marepuaia cAejiaH Ha TeX OCOOCHHOCTSX S3BIKOB NMPOTPAMMHUPOBAHHS, KOTOpPbIE OOECIIEUMBAIOT CO3AaHUE
IHOKUX HACTpauBaeMbIX HHTEP(EHCOB, TO €CTh BEICOKYIO MOIYIBHOCTD ITOMYyYaeMBbIX MTPUIOKEHUH.

OOBEeKTHO-OPUEHTUPOBAHHOE MPOrPAMMHUPOBAHUE OMMCAHO HA MPUMEpE ABYX BO3HHKIIUX B Pa3sHOE BpeMs
MIOJIXO/IOB - KaK HEMOCPEICTBEHHOE PAa3BUTUE PaHEEC M3BECTHBIX HU3KOYPOBHEBBIX MPOLEIYPHBIX CPEACTB B
s3pike C++ M Kak HabOp BBICOKOYPOBHEBBIX, PACCUUTAHHBIX HA IIMPOKHE KPYT'H MPOTPAMMUCTOB CPEICTB B
s3pike Python. DTo mo3BojsieT OJHOBpEMEHHO W 00ydaTh HCHOJIB30BAHUIO BBICOKOYPOBHEBBIX CPEICTB
O00BEKTHO-OPUEHTUPOBAHHOTO TPOTPAMMHPOBaHUS (BUPTYAJIBHBIX (YHKIHMHA, KOZOTESHEPAlUU, MEHEIKEPOB
pecypcoB), M aHaIM3HPOBAaTh MX YCTPOMCTBO, BO3MOXXHOCTH M OrpaHMYEHHsS. B pamMkax NpakTHYECKHX
3aHSATHH 0TpadaThIBaeTCs HE TOJIBKO pa3paboTka mporpamm otaenbHo Ha C++ u Python, HO U ux coBMecTHOE
UCIIOJIb30BaHKE IyTEM CO3aHMsI ONOIMOTEKH IMHAMHYECKOTO CBSI3BIBAHUS, YTO COOTBETCTBYET CIIOXKHBIIICHCS
NPaKTHKE MPUMEHEHUS JaHHBIX S3BIKOB. B Kypce pacCMOTpEHBI TakKe HEKOTOPhIe TEOPETUIECKUE TPOOIEMbI
00BEKTHOW MOJIeIH, OTICaHHbIC B TEpMHUHAX si3bika Smalltalk.

BricokoypoBHEBBIE MOAXOABI K OINUCAHHUIO TMPEIMETHON 007acTh — (YHKUMOHAJIBHBIA M JIOTMYECKUH -
MO3BOJISIIOT  CO3/71aBaTh KOPOTKHE M EMKHE MOJENH, OTIHYaIoNrecs [IUPOTOM oXBara W TIIyOMHOM
netanu3anuy. TpaJunHOHHO NMPHUMEHSEMBI B JIOTHYECKOM MPOrpaMMHUpPOBaHHMU s3bIK Prolog no cux mop
aKTHBHO HCIIOJIB3YeTCS B 3a[a4ax MPeACTaBICHNUs 3HAHUHM U aHaJIM3a JaHHBIX M, KPOME TOT0, COCTaBIIseT 0a3y
JUIS U3yYeHHs] MHOTUX JIPYTUX METOAOB 3THX NpeAMETHBIX obnacteil. M3yuenue s3pika Haskell naér Gonpmioit
OIIBIT NPUMEHEHUS BBICOKOYPOBHEBBIX CPEACTB (THMIIM3AIMM, JEHUBBIX BBIYMCICHUH, (QYHKIMH BBICIIMX
MOPSAKOB) 7151 PELICHUSI TAKUX HU3KOYPOBHEBBIX 33/1a4, KK ONTHUMHU3ALNS MPUIOKEHUH WM UX aJanTanus K
OTPaHUYEHUSAM BBIYUCIUTEIBHON CUCTEMBbI. JTO IO3BOJISET 3aTPOHYTh BCEr[a aKTYyajbHbIE BOIPOCHI
CIO)KHOCTH AJTOPUTMOB M TEPEHOCUMOCTH IporpaMM. lIpakThyeckne 3aHATUSA IO3BOJSIIOT y4YalIUMCS
3aKpenuTh IMOJMyYeHHbIE 3HAHWA M BHIPA0OTaTh HABBIK CaMOCTOSTEIBHOM pa3paOOTKH MpOrpaMM BBICOKOM
CIIOKHOCTH.

1. leau u 3apauun

eap AUCUMNIIMHBI

- HW3y4eHHe OOLIMX MPUHIMIIOB NPOrPAaMMHUPOBAHUS CIIOXKHBIX CHCTEM, METOJOB BbIOOpa THIIA
MIPOTrPAaMMHON MOJENH CHUCTEMBI, MOJyYEHNE HABBIKOB MPOrPAMMMPOBAHUS MPU CO3NAHUU CIOXKHBIX
reTEepPOreHHBIX IPOIPAMMHBIX KOMILIEKCOB.

33}13‘-[1/1 JAUCHUIIINHBI
- UI3Yy4YCHHNE OCHOBHBIX MPUHIHNIIOB OpraHu3ally CIIOKHBIX ITPOTrPaMMHBIX CUCTEM;

- OCBOEHHUE DACIPOCTPAaHEHHBIX IPUEMOB U METOAOB IPOTPaMMHUPOBAHMS, a TaKXkKe METOJOB HX
COYETaHUS M PELICHHS BOZHUKAIOMIUX TPH 3TOM MPOOJIEM;

- M3y4yeHUE TEXHOJNOTHH CO3JaHus MpOrpaMM Ha pasHbIX A3BIKAX MPOrPaMMHPOBAHMS C
UCTIONIb30BaHUEM PA3HBIX MPEACTABICHNUN MPEIMETHBIX o0acTeil;

- IOJY4YCHHUEC HABBIKOB PCEIICHUA HAYYHBIX M MPAKTUYCCKUX 3aJad C HCIIOJIb30BAHUEM MCETOIOOB
HUMIICPAaTUBHOIO, (I)YHKLII/IOHaIIBHOFO, 06I>GKTHO-0pI/IeHTI/IpOBaHHOF O IMpOorpaMMHpOBaAHUS.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

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

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTENIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHeT B
OTIK-2 Crioco6eH HCTob30BaTh COBpeMeHHble |00IacTH (cdepe) IpopecCHOHAIBHO JETeIbHOCTH
WH(POPMALIMOHHBIE TEXHOJIOTHH U OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIIEHHBIC
IIPOTrpaMMHBIE CPEACTBA [IPU PEIICHHUH 33/1a4  |MareMaTHYeCKUEe METOAbl M NPUKIATHOE IPOTrpaMMHOE
npo(eCcCUOHAIBHOMI esSTeNbHOCTH, coONoast |o0ecrieueHre  [uis  pelleHus  Hay4yHbIX  3a7a4 B
TpeboBaHMs NH(POPMALIMOHHON 0€30MaCHOCTH  |MpOogeCCHOHANIBHON 00acTh

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS HMHPOPMALMOHHOU
0e30MmacHOCTH




3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0CBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI
3HAThb!

- OCHOBHBIC IPUHIIAITBI OPTaHU3AINH CIIOKHBIX TIPOTPAMMHBIX CUCTEM.

YMETh:
- IPUMEHSTH IIPUEMBI ¥ METO/IbI IPOIPAMMHPOBAHUS B CBOCH NMPAKTHYECKOMN eI TEILHOCTH;
- CO3J1aBaTh CIIOKHBIE TPOTPAMMHBIE CUCTEMBI;
- 000CHOBaHHO BBIOMPATH HaNOOJIEe IOAXOASAIINE TUIIBI MOJIETIEH pa3padaThbiBAE€MbIX CHCTEM.

BJIAJIETh:
- METONOJNIOTHEeH M HaBBIKAMHM pEIICHMs] HAayYHbIX W MPAKTUYECKUX 3a7ad C HCIHOJIb30BAaHUEM
00BEKTHO-OPUEHTUPOBAHHOTO, (PYHKIIMOHAIBHOTO U JIOTUYECKOTO TPOTPaMMHUPOBAHHS.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YUE€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 OcnoBusbie nonsatust OOI1 5 15 30
2 MonynbHast OpraHu3anys IporpaMmm 10 15 30
3 Jlormueckoe mporpaMMHpOBaHUE 5 15 20
4 @YHKIIMOHAJILHOE MPOrpaMMHUPOBAHUE 10 15 25
Hroro yacos 30 60 105
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 225 yac., 5 3ad.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 5 (Ocennuii)
1. OcuoBusie nonstust OOII

OcHoBwl s1361k0B C++ 1 Python: 6a30BbIii CHHTaKCHC, MOAYJIBLHOCTh, CUCTEMBI THUIIOB, TPAHCIISIIUA.
ABTOMaTH3alMs TECTUPOBAHUSA, TAHMUPOBAHUS, TIPOBEPKU CTHIIA IIPOTPAMM.

OcHoBHBIE OHATHSA 00BbEKTHO-OPUEHTUPOBAHHOTO NporpaMMmuposanus. Kinaccel u 06bextsl B C++ 1
Python.

[Mabnoner B C++: MOHSATHE CTAaTUYECKOTO MoiMMopdu3Ma, pean3anusi, CTaHAapTHbIE aOIoHbI U3
STL. Crannaprablie KoHTeHEpHI B Python.

Hacnenoanne B C++ u Python: ompenenenue, BupTyajdbHble (QYHKIHH, MHOXECTBEHHOE
HacyieoBaHue, Metakiiacchl B Python. O6paboTka ommook.

Pabora c pecypcamu: pyuHoe ynpasieHue pecypcamu B C++, yMHBIC yKa3aTeiH, aJrOpUTMbI COOPKH
Mycopa.

2. MonynbHast opraHu3anus IporpaMm



[Tarrepus! npoextupoBanusg B OOII: Tumsl, npuMeHeHne, npuMepsl (WTeparop, IeHCTBHUE, CTPATETHS,
¢acan, pabpuka, CHHIJITOH, TIOCETUTENb, aAAIITED).

BBon-BeIBOA: cpeficTBa cCTaHAAPTHBIX OMOIMOTEK, 00padoTKa OMMOOK, ACHHXPOHHBIA BBOJA-BBIBO/I.
[onp3oBarenbcknii uHTEpQEC: BUIBI, TpeOOBaHHS, METOIBI 00PaOOTKH COOBITHH.
Uctopus pazsutus OOII: npeanocsuiky nosinenus, s3eik Smalltalk. [Tepcnekruser OOIL.

Cemectp: 6 (Becennuii)
3. Jlornueckoe NporpaMMHUpPOBaHNE

OCHOBBI JIOTHYECKOTO MPOrpaMMHUpPOBaHUs Ha s3bIke Prolog: 6a30BbIli CHHTaKcHC (DaKTOB, TPaBHI,
3aIpOCOB; AJITOPUTM 00pPabOTKH 3aIIpPOCOB.

Opranmzanus nporpaMMm Ha si3blke Prolog: oTnaaka mporpamm, TeHepanus U o0padoTka ONIMOOK;
crienQuKa peKypcHr B JIOTHYECKHX sI3bIKaX; pa300p MpUMepOB.

4. OyHKINOHAIBHOE IPOrPaMMHUPOBAaHNE

TCOpeTI/ILIeCKI/Ie KOHICTIITUHN (bYHKHHOHaIIBHOFO nporpaMmMupOBaHUA: J'ISIM6,I[a-I/IC"II/ICJ'IeHI/Ie, OCHOBBI
TCOPUH THUIIOB.

OcHoBnl si3bika Haskell: 6a30BbIi CHHTaKCHC, THITHI, OpTaHU3aIMs TPOTPAMMHBIX MOJyIIeH, cOopka n
OTJIaJIKa TIPOTPaMM.

Ucnonuenne nporpammbel B Haskell: moHsiTMe NeHMBBIX BBIYMCICHUH, OECKOHEUHBIE CTPYKTYPHI
JAHHBIX, PEKYPCHSL.

Tunuzanus B q)YHKI_[I/IOHaJ]LHLIX A3BIKAaX: BBIBOJ THUIIOB, COCTaBHBIC TUIIbI JAHHBIX U HUX 06pa60TKa,
BUIbI HOJ'II/IMOp(bI/ISMa, KJIaCChbI TUIIOB.

O06paboTka 1aHHBIX B (YHKLIHOHAJIBHBIX SI3bIKAaX: MpeoOpa3oBaHUe CIHCKOB ¢ MoMouIbio map u fold,
reHepalys CIUCKOB.

BBoa-BbIBO/ B YHKIIMOHATBHBIX S3bIKAX: COCTOSIHHE, TOOOYHbIE dPPEKThI, MOHAJIBI.

BBeznenne B TeOpHIO KaTEropuil: onpeeneHne KaTeropui, KOMMYTaTUBHbBIE THarpaMMbl, MOP(GHU3MBI,
¢yHkTopsl. [IpuMeHeHre Teoprun KaTeropuii B aHajau3e MeToJ0B 00padoTku nHPOpMAaLIUH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

yudeOHas ayTUTOpHsl, OCHAILEHHAS! KOMITBIOTEPOM U MYJIbTUMEAUHHBIM 000py10BaHHEM (IIPOCKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. S3b1k iporpammupoBanust C++ (crangapt C++11) : Kparkuit kype [Tekct] = A Tour of C++, [yue0.
nocobue 1t By30B] /beepn Ctpayctpym ; nep. ¢ annt. nox pea. H. H. Maprteinosa. -M., BUHOM,
2017

®onp nuteparypsl Kadeaps

2. ANTopuTMBI HCKycCTBEHHOTO MHTEIekTa Ha si3bike PROLOG /U. Bparko , niep. ¢ anm. u pen. K. A.
[Iturmaa, PROLOG Programming for Artificial Intelligence, -M. ; CI16. ; Kues, Bunbsmc, 2004

3. V. Kypr. Ilporpammupyii na Haskell / iep. ¢ anr. . O. Kacronesuua, A. A. Pomanosckoro u C. /1.
Crenanenko; mon pen. B. H. bparmnesckoro. — M.: JIMK Ilpecc, 2019. — 648 c.: un. ISBN
978-5-97060-694-0

JomnonHutensHas auTeparypa



®onp auTeparypsl Kadeaps

1. IlporpammupoBanue Ha Python /M. Jlytu , -CII6., CumBon-ILmtoc, 2002

2. Crpenr I., ®uxc [Ix. Teopus meTona koHeuHBIX dneMeHTOB. [lon penakuueit Mapuyka [LU., M.:
«MUP», 1977, 350 c.

3. Strang G. Computational Science and Engineering, Wellesley-Cambridge Press, 2007.

4. D.S. Watkins. Fundamentals of Matrix Computations. John Wiley and Sons Inc., 2002

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCHMIIJIMHBI (MOTYJIs)

. http://lib.mipt.ru— snexTponnas oubnmoreka dusrexa.

2. http://www.Sci-lib.com — Bonbinas HayuHast OubnuoTexa.

3. ocw.mit.edu — CoOpaHue OH-JaiH KypCOB I10 Pa3IMuHbIM AUCHUILTHHAM, YnTaeMbix B MIT.
4. http://arXiv.org— CornellUniversityLibrary — bubnuorexka Kopaensckoro Yausepcurera,
ANIEKTPOHHBIN pecypc arXiv.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JMCHUIIMHE (MOIYJII0), BKJIIOYAs NepeyeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha neKunoHHBIX 3aHATHAX JEMOHCTPUPYIOTCS IIPE3SHTAIMH C IIOMOIIBIO MYITBTHMEIUITHBIX
TEXHOJIOTUH.

B mporiecce camocTosiTebHON paboThl 00yUYaroIHecss MOI'YT UCIIOIb30BaTh IPOrPAMMHBIE CPEACTBA:
1. Bjarne Stroustrup's FAQ: http://www.stroustrup.com/bs_faq.html

2. C++ FQA: https://yosefk.com/c++fqa/

3. Jloxymenrtanus sizbika Python 3: https://docs.python.org/3/

4. Haskell wiki: https://wiki.haskell.org/Haskell

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0CBOCHMIO JTUCHUIIINHBI (MO)_Iy.Tlﬂ)

JIns  yCHEmHOTO OCBOGHHS Kypca, IOMHUMO TIOCEIIEHHs JIeKIuiH, OT CTyAEeHTOB Tpelyercs
camocrosTeNnbHas pabora B 00beMe HE MEHEE YeM T€ Yachl, KOTOPbIE YKa3aHbl Ui KaKAOTO paszerna
nporpaMmbsl. B OCHOBHOM, 3TO BpeMsI OTBOAWTCSI Ha CaMOCTOSITENIbHOE pEIIeHHE 3a]ad, BXOIAIINX B
nBa 3aaanusi. CTyIeHTBI, YCIEIHO MPOoLIene Bce (opMbl TPOMEKYTOUYHOTO KOHTPOJIS, AOIYCKAIOTCS
K c/laue 9K3aMeHa B 5 ceMecTpe U Au(phepeHInpOBaHHOTO 3a4eTa B 6 ceMecTpe M0 AUCIUIIIMHE.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

M0 HANPABJIEHUIO: [puknagHpie MaTeMaTHKa U HU3NKA

npouiIb MOATOTOBKH: TepmosiiepHas SHEPreTHKA U TIa3MEHHBIC TEXHOJIOTHH
du3TEX-1MIKOIA TPUPOAOTIOAOOHBIX, TNIA3MEHHBIX U SICPHBIX TeXHOJIOTH uM. U.B.
Kypuatosa
kadenpa HHOOPMATUKH U BBIYUCITUTEIBHBIX CETEH

Kypc: 3

KBaTuuKanus: Oakanasp

Cemectpbl, HOpMBI IPOMEKYTOUHON aTTECTAIHH:
5 (ocennwuil) - Dx3amMeH

6 (Becennwii) - AuddepeHunpoBaHHbIN 3a4eT

Pa3zpatGoTunk: I1.C. CopokoyMoB, cTaplluii IpenosaBareib



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2.1 Cnocoben IIPUMEHSTh COBpPEMEHHbIE
BBIUMCIIUTENBHYI0 TEXHHKY M CEpPBUCHI ceTH MHTepHeT B
OITK-2 CriocoGeH HCIIonb30BaTh COBpeMeHHbIe |0071acTh (cdepe) NpodecCHOHANBHOM NEITENbHOCTH
MH()OPMALMOHHBIE TEXHOJIOTUHU U OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
MPOrpaMMHBIE CPEJICTBA MIPH PEILICHUH 3aJa4  |MaTeMaTHYeCKHe METOlbl W TPHUKIQJIHOE MPOrpaMMHOE
npodeccuoHaIbHON IeTeNbHOCTH, coOmoast  |o0ecrieueHre  Juisi  PEHIeHWs  HAay4yHbIX  33aJa4 B
TpeboBanua HHPOPMALMOHHOMN Oe30macHOCTH  (podeccHOHaNBLHON 00IacTH

OIIK-2.3 3Haer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH

2. Iloka3arein OLleHUBAHUS KOMIIEeTeHITHH
B pesynbrare uzydeHus qUCIUILTMHEL « T€XHOJIOTHH POTPaMMUPOBAHUS» O0YJIAFOIIHIACS TOJIKEH:

3HAThb:
- OCHOBHBIC ITPUHIUIIBI OPraHU3alvui CJIOXKHBIX IIPOTPAMMHBIX CUCTEM.

yMeThb:
- IPUMEHSATH IPHEMBI M METOJIBI IIPOTPAMMHUPOBAHUS B CBOCH MPAKTHIECKON ACATEITLHOCTH;
- CO371aBaTh CIIOKHBIE TPOTPAMMHBIE CUCTEMBI;
- 000CHOBaHHO BBHIOMPATH HaKOOJIEE TIOIXOASIIIIE THITBI MOJIENICH pa3padaThIBAEMbIX CUCTEM.

BJIaJeTh:
- METOAOJNOTHEH M HaBbIKAMHM pEIIEHUs HAay4YHBIX W NPAKTUYECKHX 3a7ad C HCIOIb30BAHUEM
00BEKTHO-OPHEHTHPOBAHHOTO, (PYHKIIMOHATIBHOTO U JJOTHYECKOTO IPOrPaMMHUPOBAHUSL.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

B nensix Tekyliero KOHTpOJIs YCIEBAEMOCTH MPENLyCMOTPEH KPaTKUH OIpOC IO TeMaM HpPEeAbLAyIIHX
3aHATHUH 110 TEME MTPOLLION JIEKIIUU WM B KOHIIE 3aHATHS 110 IPOMIEHHOMN TeMe.



3. IlepeyeHb THIOBBIX KOHTPOJIBHBIX 33aHUIH, HCNOJAb3yeMbIX /A OLEHKH 3HAHWH,
YMeHHii, HABLIKOB
[IpomexyrouHas  arrecraums 1o  aucuuiuiMHe  «TexHosormm  IPOrpaMMUPOBAHUSA

ocyliecTBIsieTcs B (hopMe dK3aMeHa B 5 cemectpe U B hopMe audhepeHIIUPOBAHHOTO 3a4eTa B 6
cemecTpe. Ik3aMeH M JudpepeHIIPOBAHHBIN 3a4eT IPOBOJISATCS B YCTHOH (hopme.
IIpumep 3axanus Ha J1a0OpaTOPHBbIE 3AHATUSA

Bapuanrt 1. KapTa okpectHOoCcTel poboTa
3ajiaHue
1. CipoekTHpoBaTh, peain30BaTh, IPOTECTUPOBATH U OTIAIUTH MEPBBIM U3 YKa3aHHBIX
HEOOXOUMBIX KJIaCCOB OTJIEIbHO OT OCTAJIbHBIX.
2. CpoeKTUpOBaTh UEPAPXHUIO KIIACCOB.
3. CripoeKkTHpOBaTh, peajin30BaTh U MPOTECTUPOBATh KOHTEHHEPHBIH KJIACC U KIacChl
MepapXHHU, BBIMOJIHUB MPU HEOOXOAMMOCTH pe(aKTOPHHT paHee PeaTu30BaHHOrO Kilacca.
4. ITpoBectu pedakTopuHT, 3aMEHHUB (OJUH UM HECKOJBKO IMMyHKTOB IO COTJIACOBAHUIO C
MPEnoaaBaTeieM):
e  YaCTh peaJM30BaHHBIX BPYYHYIO KOHTEWHEpOoB Ha umeronuecs B STL;
e  YACTh MCIOJH30BAHHBIX AJITOPUTMOB Ha peanu3aliy U3 CTaHJapTHON OMOINOTEKH;
e  YacTh PEATN30BAHHBIX BPYUHYIO KOHTEHHEPOB HAa CAMOCTOSITEIILHO BBIITOJHEHHBIC
11a0JI0OHHBIE pealln3alu
Ornucanue NpuI0KEeHUs
[TpunoskeHne UCIOIb3yeTCs ISl XpaHeHUs HHGOpMaIUU 00 OKPECTHOCTAX aBTOHOMHOTO
pob6ora. Kapra coneput onrcanusi 00beKTOB-1IEIeH UCCIeIOBAHUS AJISl 3TOTO poOOTa U
MYHKTOB MOA3aPSAIKH IS HETO.
Heo6xonmMble KIacchl
Lenb uccnenoBaHus: OOBEKT COJAEPKUT Ha3BaHUE IeNU (CTPOKa), €€ KOOPAUHATHI (2
JIPOOHBIX YKCIIA), CPOK yCTapeBaHUsI (I[eJ10€ YHCI0 MUHYT). HeoOX01mumMo perucTpupoBath
MIEPEHOC LIeNU B IPYTrO€ MECTO U MEHSATH €€ CPOK yCTapeBaHMUS.
[TyHKT nmoa3apsAku: 0OBEKT COAEPKUT HAINPSHKEHUE MUTaHUS (1IE€JI0€), COCTOSIHUE
(BKJIFOUEH-BBIKJIIOUEH) U KOOpAUHaThl. HE00X01MMO BKITIOYATh/BBIKIIIOUATh MMYHKT MOA3APSAKH.
Kapra: kd-nepeBo, comepkaiiiee 00beKThI KapThl M TEKYIIUE KOOPAUHATHI poOoTa. [JomkHa
JIOITYCKaTh PErMCTPALINIO HOBBIX O0BEKTOB, UX MEpPEMEIICHUE, TOJTyYeHHEe CIMCKa OIMKalIInX K
poOOTY OOBEKTOB M TIO3UITUH OJMKAWIIETO K HEMY BKIIIOYEHHOTO HCTOYHHUKA MTUTAHUS C
3a/laHHBIM HaIPSHKEHHUEM.

ITepeyeHb KOHTPOJIBHBIX BONIPOCOB /ISl C1a41 JK3aMeHa B S cemecTpe:

1. Tpancnsatop C++ - komnusTop Ui uaTepnperarop? A tpancastop Python?

2. [TpuBenure Tpu mnpuMepa OMIMOOK, BO3HMUKAIOMIMX Ha JTane KOMIWISLHUU
nporpaMmsl B C++.

3. [IpuBenuTe Tpu npumMepa omMOOK, BO3ZHUKAIONIMNX Ha dTane cBs3biBanus (linking)
IIPOrPaMMBI.

4. 3aueM HYXKHO OXBaTbIBaTh TEKCT 3arojloBOYHBIX (aitnoB C++ AupeKkTuBaMu
#ifndef / #define / #endif unu (He Bcerga mepeHocumo) #pragma once?

5. Uto mpousoiinér, ecnu ABa 3arojoBOYHBIX (aitnia C++ BCTaBUTH C TOMOIIBIO
#include npyr B npyra?

6. Yro mpousoiinér, ecnu nBa ¢aitna Python momsiTaThcsi UMIOPTUPOBATH OPYT B
npyra?

7. [Tycts HaM XoueTcs OOBSIBUTH B 3arojoBouHOM (haite a.h cTpyktypy struct a,

UCTIONB3YIONIYIO struct b*, a B 3aronmoBounom daiine b.h --- struct b, ucnone3yromryro struct a*.
Bo3mosxHo 1 510?



8. MoskeT 1 KOHCTpYKTOp Kiacca B C++ He uMeTh mapamerpoB? A B Python?

9. Moxet nu KOHCTpyKTOp Kiacca B C++ ObITh private? Ecnu ga, To 3aueM Takoe
MOYKET MOHAJ00UThCs?

10.  Moxer nu y knacca B C++ ObITh Ba KOHCTpYKTOpa? A 1Ba AecTpykropa?

11.  Moxer i y kiacca B Python ObITh 1Ba KOHCTpyKTOpa?

12. Moxet 11 KOHCTPYKTOP HEKOTOPOi epeMeHHO# B C++ 3amycTUTBCS A0 PYHKIIUU
main?

13. 3auem HYXHO CKpBIBaTh YacCTh KJIacca C IIOMOIIbIO private?

14,  O6ecneunBaer i C++ 3ammty HHGOPMAIIMK, XPAaHUMOH B private-rmojsx Kiacca,
OT HECAHKIIMOHUPOBAHHOTO UTEHUS 3JI0YMBIIIICHHUKOM?

15. B kakux mMeromax kiacca C++ HEBO3MOXKHO MCITOJIB30BaTh yKaszarelb this?

16.  MoxHo 1u B C++ meperpy3uTh CIOXKEHUE U BYX MEpeMeHHbIX THma int? J{is
JBYX NIEPEMEHHBIX Pa3HbIX TUIIOB?

17.  MoxHo nu B Python neperpy3uTs ciokenue it IByX 00bEKTOB pa3HbIX KJIacCOB?

A unnexcupoanue ("a[i]")?
18. SIBasercs au ki1acc B C++ oowpexToM? Eciu 1a, To Kakoro kiacca?

19. SABnsiercs mu kinace B Python o6bektoM? Ecnu 1a, To Kakoro kiacca?

20.  MoskerT i1 K1acc ObITh HACIETHUKOM CaMoro ceos?

21.  Moxer 1M Ki1acc ObITh HACIEIHUKOM HE KJ1acca, a BCTPOSHHOTO THIIA TaHHBIX (int,
char u T.1.)?

22.  MOHO JIM 3allpeTUTh HACJIEJOBAaHUE OT ONPEACIEHHOTO Kitacca?

23. MokeT JIu HaClIeIHUK HE UMETh HOBBIX TOJIeH Kilacca (10 CPaBHEHHUIO ¢ 0a30BBIM
KJIACCOM), & TOJIbKO HOBBIE METOIbI?

24.  Tlouemy co3manue protected ToJeil Kiacca CUHMTAeTCsl IJIOXOW MPAKTUKOW (B
oTiinuure ot protected MeTo0B)?

25. Moryr mm y 6a30Boro kiacca ObITh Kakue-mu00 public-MeToAbl, KOTOpBIE HE
aBistoTCs public-metogamu Hacnennuka? [louemy?

26. MoeT 1M HACIETHUK TIOMEHSTH 00JacTh BUAMMOCTH TIEPETPYKaeMOH WM
dbyHkum (Harpumep, BMecTo protected caenats e€ public)?

27.  MoeT Jii IeperpyKeHHBIH METO]] BO3BPAIaTh 3HAYCHHE HHOTO THIIA, YeM METO/I

0a3oBoro kiacca?
28.  MOXHO JIU 3alIPETUTh TIEPErpy3Ky MeToaa?

29.  Ilycth HEKOTOPHBIN MeTO 6a30BOTO Kiacca MeperpyXeH B HacleTHuKe. MOXKHO JIn
BBI3BATh DTOT METOJ 0a30BOT0 KjIacca I 00beKTa Kilacca-Haciae JHuKa?

30. IlouemMy BBI30OB BUPTYaldbHOW (YHKIIMM BBIIOJHAETCS MEAJICHHEe, YeM
HEBUPTYaIbHON?

31.  Hacnenyrotcs id KOHCTPYKTOPHI U JECTPYKTOPHI?

32.  Hacnenyrotcs i ieperpy>KeHHBIE OIIepaTophl (MMPUCBAaUBAaHUE, CPAaBHEHUE)?

33.  3aueM AecTpyKTOp MPHU MOCTPOCHUU UEPAPXUHU KIIACCOB J€NaTh BUPTyaTbHBIM?

34.  HyxHo nu nenars IeCTpyKTop 0a30BOro Kiacca MEpapXvWu BUPTYAIbHBIM, €CIH
HUKaKUe KJIAcChl MEpapXUM He paboTaloT ¢ pecypcamMH (IMHAMMUYECKH BbIIENSIEMON MaMAThIO,
¢aitnamu u T. 11.)?

35. [Touemy mo ykazaTento Ha OOBEKT 0a30BOrO Kjacca MOXET HaXOJUThCS OOBEKT
MIPOM3BOJTHOTO KJIacca, HO He Ha000poT?

36.  Mosker U KIacc-HACIEAHHUK HE MEeperpykarh BUPTyalbHbIE (QYHKIIUU 0a30BOTO
kiacca? A 4UCTO BUpTyalbHBIE PYHKITMU 0a30BOTO Kiacca?

37. Ectb nu y reHepanmuu Koaa ¢ TOMOIIbIO IIa0JOHAa MTPEUMYIIECTBA Mepen
«reHeparen Kojia» ¢ moMoIibpo Makpoonpenenenuii B cruie C (#define)?

38.  Ecnu mabnoH QyHKIMHM HU pa3y He ObLT BBI3BaH B KOJie, OyJIET JIU CreHepUpPOBaH
KOJ IO HeMY?

39. Ecnu onua n3 MeTo0B m1abaoHa Kiacca HU pa3y He ObLT BBI3BaH B KoJie, OyeT Jiu

Cre€HEpHUPOBAH KOJ 11O HEMY?



40.  MosHO 1M mepeaTh madioH B KauecTBE MmapamMeTpa 1radaoHa?

4]. MoskeT 11 Ki1ace ObITh HACJIEAHUKOM I1a0iIoHa Ki1acca? MoyKeT Jid m1a0JIoH Kiacca
OBITh HACJIEJHUKOM Kiiacca?
42.  Kakoit cranmaptHeli  koHTeiiHep STL  mnpennaznadueH Uit XpaHEHHS

YIOPSAOYCHHBIX AJIEMEHTOB, HE JOMyCKas UX AyOinpoBaHus (T.e. B HEM HE MOTYT BCTpeuYaThCs
COBIIAIAIOIINE AIIEMEHTHI)?

43, Kakoii cranmaptusiii koHTeiiHep STL npenHazHadeH i XpaHEHUs JaHHBIX C
obecnieueHrneM jgoctyna mo HuM no aucuurmuHe FIFO? LIFO? Jlxo6oii u3 3THX AUCHUIUIMH T10
BBIOOPY?

44,  Yro npou3oi€r mpu MONBITKE JOCTyla K 3JIEMEHTY vector I0 HHJIEKCY,
BBIXOJIAIIEMY 32 IIPEJIeIbl BEeKTOpa?

45. Yro npou3oia€r mpu MONBITKE JOCTyNa K 3JIEMEHTY map IO HHJIEKCY, He
BCTpeyarouemMycst B map?

46.  Mosker nm cyliecTBoBarh VECtor < vector <int> > ? map < int, vector <int> > ?
map < Rectangle , int > (Rectangle - kmacc npssMOyroJbHHKOB)?

47.  Ecnm QyHKIMS NIpUHUMAET KakK MapaMeTp 3Ha4eHue Thura const vector <const int*
>, MOXKHO JIM TIepe/iaTh e 3HaueHue Tumna vector < int* > u moyemy?
48.  MOXeT 1 UTepaTop, YKa3bIBAIOIIUI HA 3JIEMEHT cruckKa list, cTaTh HEBaJIMHBIM

(T.e. mepecTaTh yKa3blBaTh Ha 3JIEMEHT KOHTEHHEpa) B pe3yJsibTaTe BbI30Ba Kakoro-iudo Meroja
KOHTEIHepa, He yIaJSIOLIEro 3TOT 3JIEMEHT?

49,  Moxer 1M uUTepaTOp, YKa3bIBAIOUIMA Ha »3JIEMEHT MaccuBa vector, CTaTh
HEBAJIMJIHBIM (T.€. IEpecTaTh yKa3bIBaTh Ha AJIEMEHT KOHTEIIHEpa) B pe3ysbTaTe BHI30BA KAKOTO-
a100 MeTo/]a KOHTeHHepa, He yIAJISIOLIEro 3TOT JIEMEHT?

50.  SBnsercs mu Python mHTEpHpeTHPYEMBIM WIIM KOMITMIHUPYEMBIM SI36IKOM?

51.  MoxHo 1 mpeoOpa3oBath koj Ha Python B ko1 Ha KOMIMIIMPyeMOM si3bIke? 3aueM
TaKO€ MOXET IMOHa00UThCs?

52.  Ilouemy B C++ ecTb OrpaHHYeHHE Ha pa3Mep LEJIOr0 YUCIia BCTPOCHHBIX THUIIOB, a
B Python --- net?

53.  Kak pacro3Harh nepenojHeHHe MepeMeHHON MPU BBIIOIHEHUH LETOYUCICHHbBIX
apudmernueckux onepauuii B C? B C++? B Python?

54.  Tlouemy untepnperarop Python moxer aBTomarnyeckn 0ocBOOOXK/IaTh HEHY)KHbIE

pecypcesl, a B C++ 00 3TOM T0KEeH 3a00TUTHCS IPOTPAMMHUCT?
55.  UYro npousoitnér, eciu 00paTUTHCS K OTCYTCTBYIOIIEMY dlleMeHTy cnucka Python?
K snemeHTy ¢ oTpuiaTeIbHBIM UHJIEKCOM?

56.  Yro npousoiaér, eciu B ofHOM nporpamme Python OyayT ucnonb3oBaHbl pa3Hble
TUIIBI OTCTYIIOB IS OJTHOTO YPOBHSI BIO)KEHHOCTH KOHCTPYKITHH?

57. Ha xakue cooOiieHus JOMKHBI pearupoBaTh 00beKThI-KIacchl Smalltalk?

58.  Mosxno nu B Smalltalk 1o6aBnsaTs HOBBIE yrpaBisronue kKoHcTpykun? A B C? B
C++? B Python?

59.  Moxno nu B Smalltalk co31ate cOOCTBEHHBIN METaKIACC U UTO JJIS ATOTO HYKHO?

60. 3auem craTnueckue mons kinacca B C++ HYKHO HE TOJNBKO OOBSBIATH B
OTIpeIeJICHUH KJIacca, HO U OTACIIBHO OMPEIEATh B KaKON-I100 OTHON eAMHUIIE TPAHCIAIUNA?

61. Bomonnsercs au dynamic_cast ObICTpee WM MeJUIeHHee TpeoOpa3oBaHUs TUIIOB
B ctuie C?

62.  SBnsgercs mu ¢ Touku 3peHust OOII kpyr pa3HOBUIHOCTBIO 3JTUIICA?

63.  SBisercs s ¢ Touku 3peruss OOIT smumric pa3HOBHIHOCTBIO KpyTa?

64. UYem ominMyaercs  BHUPTyaJbHOE  MHOXXECTBEHHOE  HAclelOBaHHE  OT
HEBHUPTYaJIBHOTO?

65. MosxHo 1 no uckiaoueHuto C++ omnpenenuTb, B KAKOM MecTe KoJa OHO ObLIO
OporeHo?

66. Ilouemy mnpu HCIONB30BaHMM HCKIOYEHUH B C++ MOTyT BO3HHKHYTh YTE€UKH

HaMsITu?



67. 3aueM MOXXET TIOHAJAOOUTHCS HCIIONB30BaTh HE CTAaHIAPTHBIA —aAJUIOKATOP
std:allocator, a xako#-to npyroii? Kak yka3ark, Kakoi ajJIOKaTOp MCHOJIb30BaTh B CO3/1aBACMOM
vector?

68.  Kaxue mpobiembl MOTYT BOBHUKHYTh IIPY IPUCBAaBAHUU 00bEKTa camoMy cede (a
= a;)? Kak ux MOXHO H30eXaTh?

69. Kaxue ma6mnonsl npoektupoBanus B OOIl mo3BoisIOT AONOIHATE MHTEpdeiic
KJIacca HOBBIMU BO3MOKHOCTSIMU 0€3 SIBHOM MOIM(UKAIMK COOCTBEHHOTO KO/1a Kiiacca?

70.  Tlouemy ctpateruu B C++ 9acTo peaan3yroT B BHJIE HACIECJOBAHUS OT MapaMeTpOB
mabJIoHa, a He 0OBIYHOTO HACIIEIOBAHUS?

IIpumep 3K3aMeHANMOHHBIX ONJIETOB

Buaer Nel

1. SBnsercs nu ¢ Touku 3peHuss OOII kpyr pasHOBUIHOCTHIO JUIHIICA?

2. IlpuBenute Tpu mpumepa OmMOOK, BO3HUKAIOUIMX Ha 3Tamne cBs3biBaHus (linking)
IPOrPaMMBI.

buner Ne2

1. Kakoit cranmaptHeiii koHTeiiHep STL mnpenHasHadeH JUisi XpaHEHUS IaHHBIX C
obecnieueHneM jaoctymna nmo HuM 1o guciurumae FIFO? LIFO? JlroOoi u3 »THX
JTUCIUTUIAH TI0 BBIOOPY?

2. Ecmu ¢yHKIMS npuHUMaeT Kak mapamMeTp 3HadeHue Tumna const vector <const int* >,
MOYKHO JIM TIEpeIaTh €i 3HaYeHue Tuma vector < int* > u moyemy?

IlepeuyeHb KOHTPOJBLHBIX BONPOCOB /Jis1 ¢1a4u AU PepeHuPOBAHHOIO 3a4eTa B 6

cemecTpe:

1. Kak moxHO BbIBecTH HH(OpMaIHIO O cTeKe BbI30BOB (hyHKIMI Prolog Ha sxpan?

2. Kakue meronp! n3dexxanus 3auukinBanus B Prolog MoryT B cBoto odepen
MIPUBECTHU K 3aI[UKIMBAHUIO?

3. SABnsiercst mu cucreMa TunoB Prolog crporoit unu Hectporoit? SBHON mnu
HESABHOW?

4. Nwmeercs nu HacnenoBanue B Prolog?

5. Yro Takoe xBocToBas pekypcus? Kak MOKHO MCIIONb30BaTh €€ AJIs ONTHUMHU3ALMH
POrpaMMbI?

6. Kakue TuIbl TeCTOB BBIAEIAIOT 110 IIUPUHE 0XBaTa KOMIIOHEHTOB TECTUPYEMOM
CUCTEMBI?

7. B 4ém oTiiMumne TecTUPOBAaHUA OT OTJIAJKN?

8. Uro npouzoiaér, ecnu malloc He MOXET BBIJEINUTD 3aMPOLIEHHOE KOJIHYECTBO
namatu? Kak npoBepuTh Npu BbI30BE, BBIJECIECHA MAMSTH WIH HET?

9. Uro npouzoiaér, ecnu realloc He MOXKET BBIAECIUTH 3aMIPOLLIEHHOE KOJIMYECTBO
namatu? Kak npoBepuTh Npu BbI30BE, BBIJECIECHA MAMSTh WIH HET?

10. UYrto mpomsoita€T, ecnu BeI3BaTh free wm delete ¢ HyneBsiM mapamerpom (NULL)?

A ecnu nepeaTh UM yKas3aTellb, KOTOPBIN HE YKa3bIBa€T Ha paHEE BBIJCICHHYIO aMsITh U3
Ky4uu?

11. Yto npon3oiaET, €ci New HE MOXKET BBIAEIUTD 3alIPOLIEHHOE KOJIMYECTBO
namaTth? Kak nmpoBepuTs Npu BBI30BE, BBIJIEICHA NAMATh WU HET?

12. Kak pacrio3nars npobiemsl pu padote ¢ namsathio B Prolog? B Haskell?

13. Kax cpencrBamu Haskell peann3oBaTs moBeieHNE, aHATOTHYHOE HACIIEIOBAHHUIO

oT KJacca-unrepgetica B C++?



14. UeM B 11aHe ONTUMHU3ALNH OTINYAIOTCS MIPsAMas U KOCBEHHas pexypcusa? Kakoit
JOTIOTHUTEIFHBIA MEXaHU3M JIOJDKEH OBITh T0OABIIEH B SI3bIK IS Pa3BEPTHIBAHUS KOCBEHHBIX
PEKYPCUBHBIX BHI30BOB B IIUKJIbI?

15. MosxHo nu cpeactBamu C++ 3anmpeTuTs konupoBanue o0bekTa? [lpucBanBanue
oObekTa?

16. [Touemy monana B Haskell He onpenensiercst SBHO Kak COCTOSIHHE
BBIUUCIIUTENBLHOTO IIporecca?

17. Kak B Tpancisitope Prolog pemens! mpoGieMbl KOMUPOBaHUS 00BEKTOB,
tunuugele mist C++?

18. Kakoii mexanu3m ucnonb3yetcs B si3bike Haskell nist mpencraBnenus cocrosiHus?

19. [Touemy B Haskell unctbie yHKIIMM BBIICTSIOTCS CPEIU TPOUUX ?

20. Mo3KeT a1 JOCTyITHAas! IPOrpaMMe MaMsATh UCUEPIAThCS H3-3a CIUIIKOM
0O0JIBIIOrO CTEKA BHI30BOB?

21. [TycTs B cucteme cBoboHO SOMO oneparuBHOI namsiti. Moxket in malloc,
nbITatoNUiCs BeIACIUTh 10MO, 3aKOHYUTHCS HEynadei?

22. [Touemy siBHOE oOpamenue k RTTI (dynamic_cast, typeid) cunraercs mioxou
MPaKTUKOM?

23. Kakwue cpencrna si3pika obecrieunBarotT pediekcuto B Python? B C++? B Haskell?
B Prolog?

24, Ecinb 11 npeumyniectBa y GyHKIMH, BO3BpaLIalollel FreHepaTop 3Ha4eHUH, Iepe]
dbyHKIIMEH, BO3Bpallarolield CIUCOK 3HAaYeHUN?

25. Kakoii MexaHu3M 00BIYHO UCTIONB3YETCS B sI3bIKe Prolog BMecTo mpucBanBaHus?

26. Yro o3znauaeT RAIl mpuMeHuTENBHO K OepaTUBHOM namsTu?

27. Kak npumenuts konuenuuto RAII k apyrum Bugam pecypcoB, IOMUMO IaMsATH?

28. Kak cBs3anbl npumenenre RAII u 6e3omacHOCT, 00pabOTKH UCKITFOUCHHH?

29. [Toyemy mpu UCIIOTB30BAaHUN HETPUBHAIBHBIX KOHCTPYKTOPOB JIHOO
HETPUBUAIIBHBIX NIEPETPYKEHHBIX ONEPaTOpOB HEOOXOIUMO NMpUMEHATh RAII?

30. [TpuBeauTe IpUMEPHI TPE0OPa30BAHNN CTPYKTYP AAHHBIX, 00JIaIAI0IIHX
cBolicTBaMM Katamopdusma, anamopdusma, xusomoppusma, napamopdusma.

31. [TpuBenute mpumeps! Gyuknuii Haskell, obnagatonux cBoiicTBamu
Katamopdusma, anamophusma, xwiomopdusma, napamopdusma.

32. [Touemy B C++ HET €IMHOTO BUIa YMHOI'O YKa3aTelsl, & €CTh MHOTO Pa3HBIX €ro0
BapuanToB? Kak Python, Prolog u Haskell o6xonstcst 6e3 yMHBIX yka3arenen?

33. [Touemy uckimoyenns B Python pekoMeHAYIOT HCIIOIb30BaTh BCEM H BCETIa, a B
C++ 310 TOpazno 6osee CIOXHBIN Bompoc?

34. Kak moxHO peanuzoBath B Prolog noBesnenune, aHamornyHoe UCKIOYEHUSIM?

35. Hyxnatorcst iu Prolog unmu Haskell B yMHBIX yka3aTensix Ui yrpaBlieHUs
pecypcamu?

36. Kak orpannuuts riayouHy creka Bei30BoB B C++? B Python? B Prolog? B Haskell?

37. MoskHo nu yka3aTh pyHkIuu Python 3HaueHne napamerpa 1o yMosdaHuio?
MokHO 11 mepenars napameTpsl He B opsake ykazanusa? A B C++?

38. Yem orimuarotcst tunusanuu B C++ u Python, Prolog, Haskell?

39. Kak Haskell, Smalltalk, Python u Prolog o6xoasiTcs 6e3 sBHO BBIJICIIEHHOTO THIIA
yKaszaTesneun?

40. MO>KHO 1 TOMECTUTh IO YMHOMY YKa3aTelto unique ptr MaccuB 0OBEKTOB? a MO
shared_ptr?

41. Kak weak ptr mo3BossieT u3bexars 3aiuKkiInBanus nemnoyek shared ptr?

42. Kakwne npo0aeMbl MOTYT BO3HUKHYTH TPH HCITOJIF30BAaHUH YMHBIX YKazaTelel B
MHOT'OIIOTOYHOM cpene?

43. [Touemy npu pabote ¢ OeckoHEUHBIMU CTPYKTypamu nanHbix Haskell e

MMPOUCXOOUT IICPCIIOJIHCHUC mamsTu?



44, Kaxkue c10’)KHOCTH BO3HHMKAIOT MPH MOMBITKE UCTIOIB30BaTh COOPIIHUK Mycopa B
C++?

45. [Touemy npu cOopke Mycopa Ha OCHOBE MOACYETA CCHUIOK MOTYT BOSHUKHYTh
YTEUKH NaMsaTu’?

46. Moo 5 B C++ Ha 3Tarne KOMIUWJISIUYI ONPEIeIUTh, UMEIOTCS JIU B IpOrpaMme
YTEUKH NMaMsATH WK HeT? ECTh i B IPYTHX S3bIKaX METOJIbI, TTO3BOJISIONIUE 3TO CIIENaTh?

47. MoxHo nu co3nath B C++ ykazaresib, HE YKa3bIBaIOIIMIl HU HA KaKOU
BBIJICTICHHBIN PaHEe y4acTOK MaMsITH?

48. MosxHo nu co3ath B C++ CChUIKY, HE CCBHUIAIONIYIOCS HU Ha KaKyl0 BBIJCIICHHYIO
paHee nepeMeHHy0?

49, Mosxno 1 B Python co3aaTh yka3zarenb Ha yd4acTOK MaMsaTH? A CCBLIKY Ha
nepeMeHHy0?

50. Mosxno i1 B Prolog nnu Haskell co3gaTs HeBaIuaHyO CCHIIKY Ha y4acTOK
namstu? Kakoit Monynbs obecrieunBaeT HeGe3omacHbIe onepaun ¢ namsteio B Haskell?

51. Uto npouszoitaet, ecinu B C win C++ NpupaBHATh yKa3aTeslb IPOU3BOJbHOMY
YUCITy U 3allMCaTh B aMSTh, HAXOJALIYIOCS 10 3TOMY yKa3aTelllo, Kakoe-I1u00 3HaueHue?

52. YeM CXOIHBI U YEM OTIMYAIOTCSA BO3MOXKHOCTH KiiaccoB TuiioB Haskell u
HacienoBanus OOII B 0THOIIEHUH TOBTOPHOTO MCIOIB30BaHUS KoAa?

53. vtable - mo cytu mpocto riobanbHas IepeMeHHast, CBOS IS KKI0To Kacca
HEepapXuH - TOYHO TaK XKe, KaKk U cTaTHuecKoe noJje kinacca. Kommusitop co3naér vtable
ABTOMATUYECKU U HESIBHO JUIs TporpaMmucta. [louemy oH He MOKET TOYHO TaK ke
aBTOMATUYECKHU CO3/1aTh CTaTUUECKOE MOJIE KJlacca, a TpeOyeT SIBHO ONPENEIIATh €ro nocie
omnpezeneHus kiuacca?

54. Mosxker jia vtable kakoro-mubo Ki1acca He coAepKaTh YKa3aTelld Ha METOJIBI 3TOTO
KJ1acca, a TOJIbKO Ha METO/IbI MPeAKOB? A Ha METOJbI TIOTOMKOB?

55. Hcnone3yrores mu vtable B Haskell? B Prolog?

56. [Touemy MexaHu3M Hacieq0BaHUs B 0a30Boi Bepcuu Prolog He peannzoBan?
S7. Kakue cpencrsa nognepxku noaumopduzma npucyrctsytor B C++? B Python? B
Prolog? B Haskell?

4. Kpurepun oneHuBaHus

Onenka basbl Kpurepuu

10 BeicTaBnsiercs  CTyAeHTY, IOKa3aBLIEMY

BCECTOPOHHME, CHCTEMaTU3UPOBAHHbBIE, TITyOOKHE
3HaHUS y4eOHOH MIporpamMMbl  JUCIUIUIUHBI,
MPOSIBJIAIONIEMY MHTEpPEC K JAHHOW IPEIMETHOMN
o0acTH,  MPOJIEMOHCTPUPOBABIIEMY  YMEHHE
YBEPEHHO Y TBOPYECKH ITPUMEHSATH UX Ha MPAKTHKE
IPU pelIeHHH KOHKPETHBIX 3ajjay, CBOOOIHOE U
IpaBHJIbHOE 00OCHOBAHUE MPUHSATHIX PELICHHH.

9 BeIcTaBiieTcst  CTyAeHTY, IOKa3aBLIEMY
BCECTOPOHHHE, CHUCTEMAaTHU3UPOBAHHbIE, TTyOOKHE
3HaHHUA Y4eOHOW MpOrpaMMbl JHUCHUUIUIMHBI U
YMEHUE YBEPEHHO IIPUMEHATH UX HA IPAKTUKE IIpU
pelleHnd KOHKpPEeTHBIX 3ajady, CBOOOAHOE U
MIPaBUIIbHOE 00OCHOBAHUE MPHUHSTHIX PELICHUH.

OTJIMYHO

8 BeicTaBiieTcst  CTyAe€HTY, IOKa3aBLIEMY
BCECTOPOHHHE, CHUCTEMATHU3UPOBAHHbIE, TTyOOKHE
3HaHUA Y4eOHOW MpOrpaMMbl JUCHUUIUIMHBI U
YMEHUE YBEPEHHO NIPUMEHATh UX HA NPAKTUKE IIPU




pEelIeHN  KOHKPETHBIX  3aJa4, MPaBUIBHOE
000CHOBaHHE MPHUHSTHIX PEIIEHUN, C HEKOTOPHIMU
HEJ0YETAMH.

XOpOIIO

BeicTaBnsiercs CTyIneHTy, €cid OH TBEPAO
3HaeT MaTepuayl, TIPaMOTHO U 10 CYILECTBY
U3JIaraeT €ero, yMmeeT IPUMEHSTh I0Jy4YeHHbIE
3HAHUS Ha MPAKTUKE, HO HEJOCTaTOYHO I'PaMOTHO
00OCHOBBIBACT MOJYYCHHbIE PE3YJIbTATHL.

BricTaBnsiercss CTyneHTy, €Clii OH TBEPAO
3HAaeT MaTepuasl, IpaMOTHO U 110 CYIIECTBY
W3J1aracT €ro, yMEET IPUMEHATH IOJy4YECHHBIE
3HAHUs Ha IIPAKTUKE, HO JIOITYCKAET B OTBETE UJIU B
pPELICHNH 3a/1a4 HEKOTOPbIE HETOYHOCTH.

BricTraBnsiercss  CTyneHTy, €cClii OH B
OCHOBHOM 3HAaeT MaTepuayl, TpPpaMOTHO U MO
CyIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSITh
HOJIy‘-ICHHI)Ie 3HAHUS HaA HpaKTI/IKe, HO I[OHyCKaeT B
OTBETE WJIM B PEIICHHUHU 33]1a4 JIOCTATOYHO OOJIBIIOE
KOJIMYECTBO HETOUYHOCTEH.

YAOBJICTBOPUTCIBHO

BeicTaBisiercs  CTyAeHTY, IIOKa3aBLIEMY
(bparMeHTapHBIA, pa3pO3HEHHBIN XapaKTep 3HAHUH,
HEJIOCTaTOYHO  MpaBWIbHBIE  (OPMYIHPOBKHU
0a30BbIX IOHSATUH, HAPYIIEHUS JIOTUYECKOU
IIOCJIEZIOBATEIBHOCTU B U3JI0)KEHUU ITPOTPAMMHOI0
MaTepuanga, HO IPU 3TOM OH OCBOWJI OCHOBHBIE
pa3zaensl ydeOHOW IporpaMMbl, HEOOXOAUMBIE IS
JaJIbHENUIIEro OO0Y4YeHMsl, U MOXKET IPUMEHATh
NIOJTy4eHHbIe 3HaHMs MO 00pas3lly B CTaHAAPTHOMN
CUTyAalUH.

BeIcTaBiieTcst  CTyAeHTY, IOKa3aBLIEMY
(bparMeHTapHbIi, pa3pO3HEHHBIN XapakTep 3HaHUH,
JIOTIyCKaloleMy OWMOKM B (POpMynIHpOBKax
0a30BbIX TOHATHH, HapyLIEHUS JIOTHYECKOU
IIOCJIEI0BATEIBHOCTH B M3JI0KEHNUN ITPOTPAMMHOI0
MaTepuaa, ciabo BiaJeeT OCHOBHBIMH pa3JiellaMu
y4eOHOM  mporpamMmbl, HEOOXOIUMBIMHM  JJIst
JanpHemero oOyuyeHust U ¢ TPYAOM IMPUMEHSET
MOJIyY€HHbIE 3HAHUS Jake B  CTaHJIApTHOMN
CUTYalUH.

HCYIOOBJICTBOPUTCIBLHO

BeIcTaBisieTcst CTyIeHTY, KOTOPBIA HE 3HAET
OoJbIIIe YacTH OCHOBHOTO COJAEp)KaHUS yueOHOH
MPOrpaMMbl  TUCHUIUIMHBI, JIOMYCKAaeT TIpyOble
OLIMOKH B (POPMYJIMPOBKAX OCHOBHBIX MPHHILIUIIOB
1 HE YMEET UCIO0JIb30BaTh NOJYYECHHBIE 3HAHUS IIPU
pELICHUH TUIIOBBIX 3a/1a4.

BeicTaBnsiercs CTyA€HTY, KOTOPBIA HE 3HAET
OCHOBHOTO COJEpXaHHs y4eOHOM MpOorpaMMbl
JTMCLHUIUIMHBL, JIOMycKaeT rpyoeiiine omulOKd B
(hopMynrpoBkax 0a30BbIX MOHATHI IUCHUTUIMHBI U




B006H.[e HC HMCCT HABBIKOB PCHICHUSA THUIIOBBIX
IMPAKTUYCCKHUX 3aaa4.

5. Meroauveckue MaTepuaJibl, ONpeaesaolue Npoueaypbl OleHUBAHUA 3HAHU,
YMeHHUIi, HABBIKOB H (MJIH) ONBITA AeSITeJILHOCTH

[Tpu npoBeneHNM SK3aMeHa o0ydJaroiemMycs npenocrasisercs 40 MUHYT Ha MIOATOTOBKY.
Omnpoc oOyuyaroierocs o OMiIeTy Ha HK3aMEeHE He JO0JKEH MPEBBIIIAaTh JBYX aCTPOHOMHUYECKUX
4acoB.

Bo Bpemst npoBeieHus sK3aMeHa 00y4aroIiruecs MOTyT MOJIb30BaThCsl IPOTrPaMMOit
JVICLIATUTMHBL, KOHCTIEKTAMH JICKIUH, a TaK)Ke JII000H CIIpaBOYHOM JIUTEpaTypOil.

[Tpu mpoBenennn nuddHepeHIMPOBAHHOTO 3a4eTa 00yJaromeMycs IPEI0CTABIISIETCS HE MEHEee
40 MuHYT Ha TOATrOTOBKY. ONpoc 10 OMIIETy U OTBETHI Ha JIOIOIHHUTEIILHBIC BOIIPOCHI HE TOJKHBI
HPEBBIIIATH ABYX aCTPOHOMUYECKUX YacoB. [1o 3aBepIieHrn OTBEJICHHOTO HA OIPOC BPEMEHH,
9K3aMEHATOP JIOJKEH BBICTABUTH 00YYAIOIIEMYCs SK3aMEHAIIHOHHYIO OLICHKY.



