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1. LIEJIY ¥ 3AIAYH JUCIUATLTAHBI

Hean

BripaboTka y CTYJEHTOB aQITOPUTMHYECKOTO MBIIIUICHHS, yMEHHUsA paboTarh C
COBPEMEHHBIMH SI3bIKAMH U CPEIaMU TIPOTPAMMUPOBAHUS, TIOJTOTOBKA K OCBOCHHIO 00JIee CIIOKHBIX
KYPCOB, CBSI3aHHBIX C IIPOIPAMMHPOBAHHEM.

3agauu.

Hapa60TI<a HaBBbIKOB HAXOXKXACHUA oIIHOOK B IporpamMme 1 OTJIaAKU CIIOKHBIX IIPOrpaMmMm,

O3HAKOMJICHUEC C ITOHATHUEM CJIOKHOCTH aJITOPHUTMOB,

MMPAaKTUYCCKaA pCain3alns IHUPOKOTO Kj1acCa aJITOPUTMOB.

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YueOHas gucnuiuiiHa (MOJYJIb) OTHOCHTCS K 4YacTH MPOrpaMMebl, (Gopmupyemoi
y4acTHUKaMU 00pa30BaTeNIbHBIX OTHOIICHUI, U H3y4aeTcsl Ha IEPBOM Kypce.

2.2. lucuyiuiiHa 3akiajabiBacT 0a3y Il OCBOCHHSI JPYTHX KYPCOB, CBSI3aHHBIX C
IrOPUTMaMH U MPOTPAMMHUPOBAHHEM.

2.3. I[TepedeHp MOCIEAYOMUX YICOHBIX JUCIUTLINH, JUISI KOTOPBIX HEOOXOIMMBI 3HAHUS,
YMEHHS U HaBBIKU, OpMUpYEMbIe JTaHHOU yueOHOU aucuuuinHoi: NHdopMannoHHbie CUCTEMBI U
TEXHOJIOTHH, SI3bIKU TporpaMmmupoBanusi, CTpYKTypbl TaHHBIX, HTEIUICKTYaTbHBINA aHAIIN3
naHHbIX, [IpoekTHpoBaHre HHPOPMAIIMOHHBIX CUCTEM, AJITOPUTMBI U aHAIIU3 CII0KHOCTH,
NHTeiekTyanbHbIi aHaIu3 JaHHBIX.

3. TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUSA JUCIUIIJINHbI

IIponiecc ocBoeHMs AMCLUIUIMHBI HalpaBieH Ha (JOpPMUPOBAHHE KOMIIETEHIMH (3JIEMEHTOB
cnenyromux kommnereHuii) B coorBercTBur ¢ @PI'OC BO no cooTBeTcTBYIOLIEMY HalpaBIECHUIO
MOJTOTOBKH.

Ilepedyens nuIaHNpyeMbIX pe3yJIbTATOB 00Y4YCHHS MO0 JHCHUIINHE (MOAYJIIO),
COOTHECEHHBIX C HHAMKATOPAMH JOCTUKEHUSI KOMIIeTeHIUH

Nuauxkaropsl
Komnerenuus . PesyabTarhl 00y4eHust
KOMIIeTCHI I
[K-2 Cnocob6nocts | UK k2.1 3HaeT MmapagurMbl COBPEMEHHOTO
pa3pabaTbIBaTh u | Cnocoben 3aMUChIBaTh | IPOrPaMMHMPOBAHUS, TTOHUMAET B
aJanTUpoBaTh  NPUKIATHOE | IPOrPaMMHBIN KOJ B | KAKOM CTHJIE HE00X0IMMO
nporpaMMHOe oOecrieyeHHe. | COOTBETCTBUU C TpeOyeMoil | opopMIIsTh porpammy.
napajgurmMon YMeer TecTHpoBaTh CO3JaHHYIO
IPOTpaMMUPOBAHUS IporpamMmy, HaXO/IUTh U
UCIPABIIATH B HEH OIMOKH
Bnageer HaBBIKAMHU
CTPYKTYPHUPOBAHMUSI IPOTPAMMBI.
MK nx2.2 3HAaeT OCHOBHBIE AJITOPUTMBI IS
CriocobeH  BbIOMpaTh | | pelLIeHUs 6a30BbIX 3a1a4y
aHaJM3UPOBATH Croco0sI | mepedopa, COPTUPOBKH U TTOUCKA.
pellleHus MPUKIAIHBIX 3a7a4, | YMEEeT  OLIEHUTh  CII0)KHOCTh
pa3paboTaHHOTO aJlrOpUTMa,
BpeMs, HEOOXOIUMOEe I €ro
UCTIOJHEHUS  TpU  3aJaHHbIX




OTpaHWYEHUSAX  HA  BXOJIHBIC
JTaHHBIE.
Biageer HaBBIKAMH
dbopmanuzanuun MIPUKIIATHBIX
3aj1a4.
WK k2.3 3Haer 0 BO3MOKHOCTSIX
CriocobeH amanTupoBaTh W | BHYTpPEHHEH HaCTPOUKHU
MOIU(PUIIUPOBATD IPOrpaMMHOTO KoJa [UIsl  €ro
POrpaMMHOE 00ECIICYCHUE B | YIPOIICHHUS.
COOTBETCTBUU ¢ | YMeer paboTath B COBPEMEHHBIX
TpeOOBaHUSIMU cpenax MPOrPaMMHUPOBAHHSI,
HACTpPauBaTh UX 110 COOCTBEHHOMY
YCMOTPEHHIO.
Bnageer HaBblkaMu HamucaHUs
CTPYKTYPHPOBAHHOTO u
MPaBWIBHO O(OPMIIEHHOTO KOJa,
JOCTYITHOTO  JUII  TIOHWMAaHUS
JPYTUMH YYaCTHUKAMHU.
I1K-3 Cnocobnocts | MK k3.1 3HaeT  METOAbI  OLECHKH |
JneMoHcTpanuu oduieHayyHbix | Crnocoben UCIIONIb30BaTh | CPABHEHUS AITOPUTMOB o
0a30BBIX 3HAHWH | MATEMATHYECKUE 3HAHWS B | CIOKHOCTH.
MaTeMaTHYeCKHUX u | npodeccruoHaIbHON Ymeet pazpabaTbiBaTh aTOPUTMBI
€CTECTBCHHBIX HayK U | IeATeIbHOCTH JUISL  PEIICHUS  MPaKTHYCCKUX
UH(OPMALIMOHHBIX 3aJa4, JOKa3bIBaTh KOPPEKTHOCTH
TEXHOJIOTUH;  CIIOCOOHOCTB U TOJIHOTY paccMaTpyuBaeMbIX
MPUMEHSITh B aJITOPUTMOB.
npodecCuOHaTBLHON Bnageer MaTeMaTHICCKHUMH
NESITEIbHOCTH  COBPEMEHHBIE 3HAHUAMH, HEOOXOJUMBIMH ISt
S3BIKM  TTPOTPAMMHPOBAHWS, pelIeHus 3ama4 Teopuu rpados,
OTIepaIlMOHHBIE CUCTEMBI, reoMeTpuu U ObICTpoil 00paboTKU
AJIEKTPOHHBIE OMOIUOTEKU U JIAaHHBIX.
MaKeThl MPOTPaMM, CETEBBIC
TEXHOJIOTHH.
NAK nxs.2 3HaeT OCHOBHBIE HIEU IS
Cnocoben UCIIOJIb30BaTh | MOCTPOEHUS AJITOPUTMOB:
TEOPETUYECKHE  MPUHIUIBI | IBOUYHBIA TIOUCK U JUXOTOMHUS,
WH(OPMAITMOHHBIX XCIIUPOBAHUE, JTUHAMUYECKOC
TEXHOJIOT Ut B | IpOrpaMMUPOBaHUE, PEKYPCHSL.
poQeCCHOHAIBLHON YmMmeeTr caMOCTOSITENIBHO peniaTh
JESITEIbHOCTH paHee HE3HAKOMBbIE 3a7aud, MpU
HEO0OXOIUMOCTH KOMOUHHUPYS yiKe
M3BECTHBIE METOJIBI M alITOPUTMEI.
Brageer HaBBIKAMH HAIHACAHUS
HAJECKHO PAOOTAIIIUX MPOrpaMM
Ha OCHOBE M3BECTHBIX
QJITOPUTMOB.
WK k33 3HaeT 0COOEHHOCTH COBPEMEHHBIX
CrnocoOeH  TPUMEHSTh B | BBICOKOYPOBHEBBIX SI3BIKOB
npodeccuoHanbHOM IIPOrpaMMHUPOBAHUS.
JESITEIbHOCTH COBpPEMEHHBIC | YMeEeT UCIOIb30BaTh BCTPOCHHBIE
S3BIKM  TIPOIPaMMHUPOBAHUS, | METOABI M KOHTEHWHEPHI  JUIS

ONCpAIOHHBIC CHUCTCMBI




MaKCeThI IMPOrpaMM U CCTCBLIC
TCXHOJIOTHH

Hauboee 3¢ heKTUBHOTO
pelIeHHS 3a]a4u.

Brnageer HaBbIKaMu HamWCaHUS U
OTJIAJIKK MPOrpaMM Ha OJHOM W3
COBPEMEHHBIX SI3BIKOB
IPOTPaMMHUPOBAHUSL.




4. COAEPKAHME U CTPYKTYPA JTUCIIUAIIJIMHBI

O0beM AUCHUIUIMHBI COCTABISET 9 3aUeTHBIX euHull, 324 yaca, B TOM 4ucie 79 4acoB Ha KOHTPOJIb, TPaKTUUYECKast MoAroroBka 320 yacos.

®opma NpOMEKYTOUHON aTTecTaluu: | ceMecTp - IK3aMeH, 2 CEMECTP - dK3aMEH.

4.1. COOEP)KAHME JUCIUILIVNHBI, CTPYKTYPUPOBAHHOE I10 TEMAM, C YKA3AHUEM BHAJIOB YYEBHBIX 3AHATHI U1 OTBEJEHHOI'O HA HUX

KOJIUMYECTBA AKAJJEMHUYECKHUX YACOB

Buasbi yueOHoO# padoThl, BKJIOYAA
CaMOCTOSITEJIbHYI0 padoTy 00y4arommxcsi u

TPYA0EMKOCTbH (B Yacax)

DopMbI
KonrakTHas padoTa
Ce TeKyuiero
Ne NpenoiaBaTeisi ¢ 00y4arUMHUCH
w/n Paznes aucuunMHbL/ TeMbI Mec CaMmocTost KOHTPOJIs
iy Cemunapcek TeqbHasi | YCIIeBaeMoCTH
ne
Jlexumu | (MpakTUyec Korrpous, | pabora +
1 P o0y4eHus1 | KOHTPOJIb
Kue
3aHATHSA)
1 |3HAaKOMCTBO C s3BIKAMH, CpeIaMH [POrPaMMHpPOBaHUS H aBToMarudeckumu| 1 14 2 24 YCTHBIH ompoc,
TECTUPYIOUIUMU CUCTEMaMHU TGCTI/IpOBaHI/Ie

2 |lIpocTeie KOHCTPYKIUK HA si3bike C++ 1 10 2 26 TECTUPOBAHUE

3 |ba3oBbie ANrOPUTMBI 1 24 2 40 TECTUPOBAHUE

4 |Pexypcus u iepedop 2 10 2 12 TECTUPOBAHUE

5 |AIropuTMBI TEOPUH YHCEIT 2 10 2 14 TECTUPOBAHUE

6 |[IuHaMUYECKOE TPOrpaMMUPOBAHKE 2 10 2 14 TECTUPOBAHUE

7 |AaropuT™Bel Ha CTPOKax 2 10 2 14 TECTUPOBAHUE

8 |ANropuT™MBI B T€OMETPUH 2 10 2 12 TECTUPOBAHUE

9 |ba3oBble CTPYKTYpBI JaHHBIX 2 12 2 14 TECTUPOBAHUE
10 |CrnenmanbHbIe aITOPUTMBI 2 12 2 12 TECTUPOBAHUE
Hroro uacos 0 122 20 182




4.2. IINTAH BHEAYJIUTOPHOI CAMOCTOSTEJIbHOM PABOTBI OBYYAIOIIAXCSI IO JACHUIIIAHE

CamocTosiTeIbHAst pa6oTa 00y4alomuXcs YuyebHo-
Cemect H Bun Cpokn 3aTpaTsl Ouenoynoe METOXHIECKOe
azBaHuUe pa3jaesia, TeMbl obecneyenue
p CaAMOCTOSITE/ILHO | BHITIOJIHEH |  BpPeMeHH CpeacTBo .
N CaMOCTOSITEJIbHOM
il padoThI us (uac.)
padoThI
1-g 24 e-maxx.ru
1 3HAKOMCTBO C f3bIKaMH, CpelaMy IPOrpaMMHUPOBAHUS U VIT ng;:;ia YCTHBIH ompoc, ru.alg(;(r:lrg:lgrll::,a.org/,
ABTOMATUYCCKUMH TCCTUPYIOIHUMHU CUCTEMaMHU TIOJITOTOBKA TCCT codeforces.com,
K 9K3. olymp.isu.ru
1-s 26 e-maxx.ru
MOJIOBUHA ru.algorithmica.org/,
1 IIpocThle KOHCTPYKLMH Ha si3bIKe CH++ YUAJIT Kypca + TECT acmp.ru,
MOTOTOBKA codeforces.com,
K 9K3. olymp.isu.ru
1-s 40 e-maxx.ru
MOJIOBAHA ru.algorithmica.org/,
1 ba3oBrsie aaropuT™MeI YWIT Kypca + TECT acmp.ru,
MOJIrOTOBKA codeforces.com,
K 9K3. olymp.isu.ru
2-51 12 e-maxx.ru
IIOJIOBHHA ru.algorithmica.org/,
2 Pekypcus u nepedop YUIT Kypca + TECT acmp.ru,
MOJIrOTOBKA codeforces.com,
K 9K3. olymp.isu.ru
2-51 14 e-maxx.ru
MOJIOBHHA ru.algorithmica.org/,
2 ANTOPUTMBI TEOPUH YUCEI YUIT Kypca + TECT acmp.ru,
MOITOTOBKA codeforces.com,
K 9K3. olymp.isu.ru
2-51 14 e-maxx.ru
MOJIOBHHA ru.algorithmica.org/,
2 JrHamuyeckoe nporpaMmMupoBaHue YWIT Kypca + TECT acmp.ru,
MOITOTOBKA codeforces.com,
K 9K3. olymp.isu.ru




CamocTosTesibHasi padoTa 00y4yaronuxcs Y4eOHo-
Cemect Bun Cpokn 3aTpaTsl OuenouHoe .
Ha3Banue pa3neJsia, TeMbl obecrneuenmne
p CaMOCTOSITE/ILHO | BHINIOJIHEH |  BpeMEHU CpeacTBo .
N CaMOCTOSATEIbHOM
il paboThI us (uac.)
padoTbI
2-51 14 e-maxx.ru
MOJIOBUHA ru.algorithmica.org/,
2 AJNTOPUTMBI Ha CTPOKaxX YUIIT Kypca + TECT acmp.ru,
MOJIrOTOBKA codeforces.com,
K 9K3. olymp.isu.ru
2-51 12 e-maxx.ru
IIOJIOBHHA ru.algorithmica.org/,
2 ANTOpPUTMBI B TEOMETPUU YUIT Kypca + TECT acmp.ru,
MOJIrOTOBKA codeforces.com,
K 9K3. olymp.isu.ru
2-51 14 e-maxx.ru
IIOJIOBHHA ru.algorithmica.org/,
2 ba3oBbIe CTPYKTYPBI JaHHBIX YUIIT Kypca + TECT acmp.ru,
MO/TOTOBKA codeforces.com,
K 9K3. olymp.isu.ru
2-51 12 e-maxx.ru
MOJIOBUHA ru.algorithmica.org/,
2 CrnenuanabHbIe AITOPUTMBI YUIT Kypca + TECT acmp.ru,
MOITOTOBKA codeforces.com,
K 9K3. olymp.isu.ru
OO611ast TpyJ0EMKOCTh CAMOCTOSTEILHON pa0OTHI 1O AUCIHUIUIUHE (Yac) 182

N3 HuxX 00beM CaMOCTOSATEIIBHOM pa6OTLI C UCITOJIB30BAHUCM JJICKTPOHHOI'O o6yquH;1 n

JIMCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH (Yac)

Buowi camocmosamenvroti pabomui:

P — nanucanue pegpepama, /[ — noocomosxa doxnaoa, Y — evinonnerue ynpajxcHeHutl,
O — nanucanue scce, [Im — svinonnenue npoexkma, K - ketic-3aoaunue, Il — nopmghonuo,

U — unghopmayuonnwviii nouck, Ilp3z — npezenmayus, JI — uzyuenue

aumepamypbi,

T (no srcenanuro) — 3anonnenue maobauywl /Jonnvr O2n «3nan, xomen y3Hamo, YIHAL»
Un (no sicenanuro) — 3anonnenue mabauywl, cooepaicaueii 4 cmonoya — «\'» - yowce 3nan, «+» — HOBoe, «-» — OyMan uHave, «?» — He NOH5LI,

€Ccnib 60npocyl.




4.3. COAEP)KAHME YYEBHOI'O MATEPHAJIA

Paznen 1. 3HaKOMCTBO ¢ SI3bIKAMH U CPEIaMU IIPOTPAMMHUPOBAHHS U aBTOMATUYCCKHUMHU TECTUPYIOIIMMHU CHCTEMaMHU
1. 3makomctBo ¢ s361k0M C++ 1 cpenoit mporpammupoBanus CodeBlocks
2. 3HaKoMCTBO C s361koM Python
3. Ilpaktuueckas paboTa C aBBTOMATHYCCKUM TECTUPYIOIIUMHU CHCTEMaMU
4. TloHsiTHe CIIO)KHOCTH B APPEKTUBHOCTH aJIrOPUTMA Ha MPOCTHIX MTPHUMEpax

Paznen 2. IIpocthie KOHCTPYKIIMK Ha si3blke C++
1. VcraosHble onepaTtopbl
2. OmepaTopsl IUKIIA
3. CTpoKH U CUMBOJIBI
4. Tlpouenypsl U GyHKIIUH
5. MaccuBbl

Pa3nen 3. bazoBble anropuTMbl

KBagpaTuunble alrOpUTMbI COPTUPOBKHU

BrIcTpBIe M BCTPOSHHBIE alTOPUTMBI COPTUPOBKU

Merox kapmaHOB

Pa6ora ¢ napamu

Hapacraromue (yOpiBaroue) u npepukcHsie (CypPpukcHbIe) napaMeTpsl
Crek u ouepenb

JIBa yka3areins

bunapHsIil Touck

NGO~ wWdE

Paznen 4. Pexypcust u nepedop
1. Pekypcus B npocThix 3anauax: yuciaa @udonauun, HOJI, renepanus nepectaHoBOK, CIIOCOObI pa3dueHus, CiocoObl pacCTaHOBKH (UTYD.
2. PexkypcuBHas peanmzaiusi OWHAPHOTO BO3BEACHHUS B CTEIICHb.
3. IlepebGopHble adropuTMbI: MOIMHOMHAIBHBIN 11epedop.
4. TlepeOopHble alTrOPUTMBI: SKCIIOHEHINAIbHBIN 1epedop.

Paznen 5. Anroputmel Teopun 4ucen
1. Tlouck mpocCThIX AeaUTeNeil U pa3aoKeHUE Ha TPOCThIE MHOKUTEIH



2. HOJ m HOK npu nomoru anroputma EBkinia
3. Pemero Dparochena
4. Apudmernka no MOy, HAX0XKIEHHE 00PaTHOTO MO MO0

Paznen 6. JlunaMuyeckoe mporpaMMUpOBaHUE

1. Wnes pemenus 3aaa4 METOAOM “‘TMHAMHYECKOTO MPOTPaMMHUPOBAHUS .
2. JluneiiHas ¥ KBaJpaTUYHAs JMHAMUKA.

3. JluHamuKa Ha JByMEpPHBIX MacCHUBaXx.

4. JlunaMuKa 1o MOJAMHOKECTBaM.

Paznen 7. AIropuT™Mbl Ha CTpOKax

1. Mpeduxc-dpynxmus. Anroputm Kuyra-Moppuca I[Iparra.
2. AnropuTMbl X3IIMPOBAHUS HA CTPOKAX.

Pa3znen 8. Anroputmel B reoMeTpuu

BexTopsl, HaxoaeHUE UTHH U TUIOHIaiel IpoCcTeHmux Quryp.
Heob6xomumbie popMyiibl 1 METOABI PaOOTHI € IPSIMBIMHU Ha TIOCKOCTH.
Vel

®opmymna [Tuka. PaboTa ¢ 11e104ncIeHHBIMUA MHOTOYTOJIbHUKAMH.

el AN

o

BBIHyKJ'IaSI 000J109Ka. BBICTpBIe METOABI HAXOXKIACHUA BLIHYKHOﬁ 000JIOYKH.

Paznen 9. Ba3oBbie CTPYyKTYpbI JaHHBIX
Ouepenu U CTEKHU.

2. JlepeBo OTpe3KOB.

3. JexapToBo nepeBo.

4. JlepeBo deHBUKA.

=

Pazgen 10. CnenmanbHbIe aaTrOPUTMBI
1. Texuuxa Meet in the Middle
2. Macku ¥ moaMacku.


https://cses.fi/problemset/task/1628

3. JluHamMudeckoe mporpaMMHUPOBAHUE IO MPOQHITIO.
4, XsmupoBaHHE.

4.3.1. IlepeyeHb CEMUHAPCKHUX, MPAKTHYECKUX 3AHATUH U JIA00PaTOPHBIX padoT

Ne | Ne paznena | HammeHnoBaHMe ceMMHAPOB, IPAKTHYeCKUX U jadopaTopHbix | TpyaoeMkocTh OueHouHble ®opmupyeMble
n/H H TeMbI padot (uac.) cpeacTsa KOMIIeTEeHIIU U
Bcero | U3 Hux (MHaUKaTOPBI)*
YacoB |NMpaKTH4e
cKasi
MOJATr0TOB
Ka
1 2 3 4 5 6 7

1 11 3HakoMCTBO C si3bikoM C++ U cpemoil mporpaMMHpPOBAHUS 4 4 TECTOBBIE NK-2(MAKnk2.1,
CodeBlocks saganns B ATC [MIKnk2.2, UK nk2.3)

MK-3(MAKnk3.1,
NIKnks3 .2, UK 1xs3.3)

1.2 3HaKOMCTBO ¢ si361KOM Python 4 4 TECTOBLIC MK-2(MAKnk2.1,
saganus B ATC [MIKnk2.2, UK mk2.3)

MK-3(MAKnk3.1,
N IKnks3.2, UK 1x3.3)

1.3 [TpakTiueckass paboTa C aBTOMAaTHYECKUM TeCTUpYHOIIUMU| 6 6 TECTOBbIE NK-2(MAKnk2.1,
cucTeMaMu saganus B ATC \MIKnk2.2, UK nk2.3)

MK-3(MKrmks3.1,
NKnks3.2, UK 1ix3.3)

14 [TonsiTHe crnoxHOCTH U (PHEKTUBHOCTH alrOpUTMa Ha MpocThix| 4 4 TECTOBBIE INMK-2(MAKnk2.1,
npuMepax saganns B ATC  |MIKnk22, UAK nxz2.3)

MK-3(MAKnks3.1,
WK k3.2, MK 11xs3.3)

2 |21 VYcioBHBIE OnIEpaTOPHI 2 2 TECTOBBIE IMK-2(MAK k2.1,
saganus B ATC |[MKrmk2.2, UK mk2.3)

IMK-3(MAKnks3.1,




W AKnk3.2, UK 1k3.3)

2.2 OmnepaTopsl HUKIIA TECTOBBIE MK-2(MAKmk2.1,
saganns B ATC  [MAKnx22, UK nk2.3)

MK-3(MAKmks3.1,
N IKnks3.2, MK 1ix3.3)

2.3 CTpOKH ¥ CHMBOJIBI TECTOBBIE MK-2(MAKmk2.1,
saganns B ATC  [MAKnx22, UK nk2.3)

MK-3(MAKmks3.1,
NIKnxks3.2, UK rx3.3)

2.4 [Mpoueayps! U GyHKIIMH TECTOBLIE MK-2(MAKnk2.1,
saganus B ATC |[MAKmk2.2, UK mk2.3)

TIK-3(MTK 3.1,
NIKnxs3.2, UK rx3.3)

2.5 Maccussl TECTOBBIE MMK-2(MAKmk2.1,
saganus B ATC |UOKnk2.2, UK mk2.3)

TIK-3(MTK 3.1,
NIKnxk3.2, UK rx3.3)

3.1 KBagpaTtnuHbie alrOpUTMBI COPTUPOBKH TECTOBBIE MK-2(MAKnk2.1,
saganus B ATC [UIKnk2.2, UK mk2.3)

TTK-3(MIK 3.1,
N IKnks3 .2, UK 1x3.3)

3.2 MeTto1 KapMaHOB TECTOBBIE MK-2(MAKnk2.1,
saganus B ATC [MKnk2.2, UK nk2.3)

TTK-3(MIK 1.1,
WK k3.2, UK 1xs3.3)

3.3 Pabora ¢ mapamu TECTOBBIE MK-2(MAKnk2.1,
saganus B ATC [UIKnk2.2, UK mk2.3)

TTK-3(MTK 1.1,
N IKnk3.2, UK 1ik3 3)

34 Hapacratomue (yOwiBatomue) u mnpedukcHbie (cyddukcHbIe) TECTOBBIE MK-2(MAKnk2.1,

napamMeTphbl

3aganus B ATC

NJKnk2.2, UK 1x2.3)
TIK-3(MTK 3.1,
NJKrik3 2, UK 11x3.3)




3.5

Crek u ouepenpb

TECTOBEIE
3aganusg B ATC

IMK-2(MAKmk2.1,
NJKnk2.2, UK rx2.3)
MK-3(UTK 1.1,
W IKnxs3.2, UK k3 .3)

3.6 JlBa ykazatens TECTOBBIE MK-2(MAKmk2.1,
saganus B ATC |UKnk2.2, UK 1k2.3)

MNK-3(MAKmxs.1,
N IKnxs3.2, UK k3 .3)

3.7 bunapHbIil mouck TECTOBLIC IMK-2(MAKmk2.1,
saganus B ATC |UKnk2.2, UK mk2.3)

MNK-3(MAKmxks3.1,
NKnxs3.2, UK k3 .3)

4.1 Pekypcuss B mpocThix 3amadax: uyucia @ubonawun, HO/J, TECTOBBIC MMK-2(MAKmk2.1,
reHepamusl TEPEeCTaHOBOK, CIOCOOBI  pa3OMEHMs, CIIOCOOBI saganns B ATC |UIKnk2.2, UK 1k2.3)

paccTtaHoBKH (uryp IK-3(MAKnks3.1,
NJIKnxk3.2, MK 11k3.3)

4.2 PexypcuBHas peanuzainus OMHaApHOTO BO3BEACHUS B CTEIICHb TECTOBBIE MK-2(MKnk2.1,
saganus B ATC |UKnk2.2, UK mk2.3)

MK-3(MAKnks3.1,
NIKnxs3.2, UK k3 .3)

5.1 [Touck MpOCTBIX JENUTEIEN U PA3I0KEHUE HA TIPOCTHIE TECTOBBIE IMK-2(UJIKnx2.1,
MHOXUTEIIH saganusi B ATC |MIKnxk2.2, UK 1k2.3)

MK-3(MAKmxs3.1,
NIKnks3.2, UK rx3.3)

5.2 HO/I] u HOK npu nomomu anroputma EBkinna TECTOBEIE MK-2(MAKmk2.1,
saganus B ATC |[UKmk2.2, UK mk2.3)

MK-3(MAKmxs.1,
NIKnks3.2, UK ix3.3)

53 Pemero Dparocdena TECTOBBIC INMK-2(MAKnk2.1,
saganns B ATC |[UKmk2.2, UK 1k2.3)

MK-3(MAKmxks.1,
N IKks3.2, UK ix3.3)

5.4 Apudmeruka 1o MO0, HaX0XKA€HHE 0OPaTHOrO IO MOAYJIO TECTOBBIE MK-2(MKnk2.1,

3aganusg B ATC

UKk, UAK 1ik2.3)




TTK-3(W K 3.1,
UJIKnks.2, UK 11x3.3)

6.1 JIvuHeiHas U KBaipaTUYHAs JUHAMHUKA. TECTOBBIC MMK-2(MAKmk2.1,
saganus B ATC |UKnk2.2, UK 1k2.3)

MK-3(MAKnks3.1,
N IKnxs3.2, UK k3 .3)

6.2 JluHamuKa Ha IByMEPHBIX MacCUBaX. TECTOBbBIE I[MK-2(MAKnk2.1,
saganus B ATC |UKnk2.2, UK 1k2.3)

MK-3(MAKmks3.1,
N IKnxs3.2, UK k3 .3)

6.3 JlnHamMuKa 1o Mo IMHOKECTBAM TECTOBEIE MMK-2(MAKmk2.1,
saganus B ATC |UOKnk2.2, UK mk2.3)

MK-3(MAKmk3.1,
N IKnxs3.2, UK k3 .3)

7.1 [Tpeduxc-pynkmusa. Anroputm Kayra-Moppuca Ilparra. TECTOBBIE MK-2(MAKnk2.1,
saganus B ATC |[UAKmk2.2, UK mk2.3)

MK-3(MAKmk3.1,
N AKrnk3.2, MK 1ik3.3)

7.2 ANTOPUTMBI X3IIMPOBAHMSI HA CTPOKAX. TECTOBBIE IMK-2(MJ1Knx2.1,
saganus B ATC |[UKmk2.2, UK mk2.3)

MK-3(MKrmks3.1,
NIKnks3.2, UK x3.3)

8.1 BekTopsl, HaxoXJaeHHUE JUIMH U TUIOMIa/Iel mpocTelmux Guryp. TECTOBBIE MK-2(MAKnk2.1,
saganus B ATC |[UKmk2.2, UK mk2.3)

MK-3(MKrmks3.1,
NIKnks3.2, UK rx3.3)

8.2 HeoGxonumele ¢opMynsl U MeTOABI pabOThl C NPSAMBIMH Ha TECTOBBIE IMK-2(MAKnk2.1,
TUIOCKOCTH. saganusi B ATC |MIKnk2.2, UK 1k2.3)

MK-3(MAKnks3.1,
NKnks3.2, UK 1ix3.3)

8.3 ®opmyna [Tuka. PaboTa ¢ nienoyrcneHHbIMA MHOTOYTOJbHUKAMHU. TECTOBELIE MMK-2(MAKmk2.1,

3aganus B ATC

K22, UK 1ix2.3)
IMK-3(MAKks3.1,
UKrik3.2, UAK 11x3.3)




8.4 Brimyknast o6omouka. BeICTpble METOBI HAXOXKICHHS BBITYKIION 2 2 TECTOBLIE IMK-2(MAKmk2.1,
000JIOYKH. saganusi B ATC | Knk2.2, UK 1ik2.3)

TIK-3(MIK ks 1,
W IKnxs3.2, UK k3 .3)

9 9.1 Odepenn U CTEKH. 2 2 TECTOBBIE MK-2(MAKmk2.1,
saganus B ATC |UKnk2.2, UK 1k2.3)

TIK-3(MIK ks 1,
N IKnxs3.2, UK k3 .3)

9.2 JlepeBo OTPE3KOB. 6 6 TECTOBBIE IMK-2(MAKmk2.1,
saganus B ATC |UKnk2.2, UK mk2.3)

TIK-3(MK k3.1,
NKnxs3.2, UK k3 .3)

9.3 JepeBo deHBHKA. 2 2 TECTOBBIE MMK-2(MAKmk2.1,
saganus B ATC |UOKnk2.2, UK mk2.3)

TIK-3(MIK ks 1,
N IKnxs3.2, UK k3 .3)

10 |10.1 Texnuka Meet in the Middle 4 4 TECTOBBIE MMK-2(MAKmk2.1,
saganus B ATC |UKnk2.2, UK mk2.3)

TIK-3(MTK 3.1,
NIKnxs3.2, UK k3 .3)

10.2 Macku ¥ MOJIMAacCKH. 2 2 TECTOBBIE MK-2(MAKmnk2.1,
saganus B ATC |[UKmk2.2, UK mk2.3)

TK-3(UK ks 1,
NIKnks3.2, UK rx3.3)

10.3 JluHaMu4eckoe MporpaMMHpOBaHUE 110 MPOQUIIO 2 2 TECTOBBIE IMK-2(UJ1Knx2.1,
saganus B ATC |[UKmk2.2, UK mk2.3)

MMK-3(MKrk3.1,
NIKnks3.2, UK ix3.3)

104 XsmmupoBaHHe. 2 2 TECTOBBIE MMK-2(MAKmk2.1,
saganns B ATC |[UKmk2.2, UK 1k2.3)

MMK-3(MKrk3.1,
N IKks3.2, UK ix3.3)

Bcero 122 122

ATC — asmomamuueckue mecmupyrowjue cucmemsl acmp.ru, olymp.isu.ru, codeforces.com, cses.fi, acm.timus.ru
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4.3.2. IlepeyeHb TeM (BONPOCOB), BLIHOCMMbIX HA CAMOCTOSITE/IbHOE U3Yy4YeHHe CTYJIeHTAMH B PaMKaX caMOCTOATeIbHOI padoTsl (CP)

Tema 3ananue dopmupyemMblie
KOMIIETCHIIMU

Tema 1 PaboTa B aBTOMaTHYECKHX OCBOUTBH METO/IBI CAMOCTOSITENILHOM pabOThI B aBTOMAaTUYECKUX TECTUPYIOIIUX CUCTEMaX U3 CIHCKa I1K-2, TIK-3

TECTUPYIOLIUX CUCTEMAX MIPEJIOKEHHBIX, PEIINTh U CAATh B HAX 33JaHHBIH HaOop 3am1a4

Tema 2 Otiagka paboTarOMHuX C st psiga nporpaMm, KOTOpbIE HE IPOLLIM IPOBEPKY € IEPBOIO pasa, ONPEAEIUTh IPUUHHY TAKOTO I1K-2, ITK-3

OIMMOKaMHU IPOTrpaMM BEPAMKTA, UCTIPABUTH U JOOUTHCS TOTO, YTOOBI pellieHHe OBII0 3aCYUTAHO

4.4, METOIUYECKHUE YKA3AHMSA MO OPTAHU3AIIMA CAMOCTOSTEJABHOM PABOTHI CTYJEHTOB

CamocrosTenbHas padoTa CTyIEHTOB BceX (POpM U BHIIOB OOyUEHUS SABISETCS OJTHUM U3 0053aTEIBHBIX BHIOB 00pa30BaTEIbHON IS TEIHHOCTH,
obecnieunBaronieil peanuzanuio TpeboBaHui DepepanbHBIX TOCYAAPCTBEHHBIX CTaHIAPTOB BhIcuiero obOpa3zoBaHus. CorylacHO TpeOOBaHUAM
HOPMATHUBHBIX JOKYMEHTOB CaMOCTOSITeIbHAs paboTa CTYJEHTOB SIBISIETCS 00sS3aTENIbHBIM KOMIIOHEHTOM 00pa30oBaTeIbHOTO MpoIlecca, Tak Kak OHa
obecrieyrBaeT 3aKpeIUIeHHEe I0Jy4yaeMbIX Ha JIEKUMOHHBIX 3aHATUSAX 3HAHUN IMyTeM NPUOOPETeHHsS HABBIKOB OCMBICICHMS M PACIIUPEHUS HX
COZICp)KaHUs, HABBIKOB pEIICHHUS aKTyaJbHBIX Mpo0JiieM (QOPMHUPOBAaHUS OOIIEKYJIBTYPHBIX M TPO(PECCHOHANBHBIX KOMIIETCHIIUH, Hay4dHO-
HCCIIEI0BATEIbCKON NI TEIbHOCTH, MOATOTOBKM K CEMHUHapaMm, J1abopaTopHbIM paboTaMm, cllaye 3auyeToB M 3k3aMeHoB. CamocTosTenbHas paboTa
CTYJEHTOB MPEJCTaBIsieT co00il COBOKYNHOCTh AayAMTOPHBIX W BHEAYJUTOPHBIX 3aHATHM U pabor. CamocrosiTenbHas paboTa B paMKax
00pa3oBaTeNbHOIO MpOoIiecca B By3€ pellaeT CleaAyIolre 3a1auu:

— 3aKpeIUICHUE W pacUIMpEHHE 3HAHWM, YMEHM, NOJy4YEHHBIX CTYyJCHTAMHM BO BpEMs ayJIUTOPHBIX W BHEAYyJIWTOPHBIX 3aHATUH, IIPEBPAIICHUE UX B
CTEPEOTHIIBI YMCTBEHHOM U (PU3UUECKOM esITeIbHOCTH;

— NproOpeTeHNE JOTIOHUTEIbHBIX 3HAHUH 1 HABBIKOB 110 AUCLHUIIIIMHAM Yy4eOHOrO IJIaHa;

— (popMupOBaHUe U pa3BUTHE 3HAHUN U HABBIKOB, CBSI3aHHBIX C HAYYHO-HUCCIIEI0BATENILCKOM NEATETbHOCTHIO;

— pa3BUTHE OPUEHTALIMU U YCTAHOBKH Ha KAYECTBEHHOE OCBOEHUE 00Pa30BaTEIbHON MTPOrPAMMBI;

— Pa3BUTHE HABBIKOB CAMOOPIaHU3aLIUH;

— (popMUPOBaHUE CAMOCTOSITEILHOCTH MBIIIJIEHHS, CIIOCOOHOCTH K CAMOPa3BUTHIO, CAMOCOBEPIIEHCTBOBAHUIO U CaMOpealIn3alliy;

— BbIpabOTKa HaABBIKOB 3((EeKTUBHON caMOCTOATENbHOW MNPO(ecCHOHAIBHOW TEOPEeTHUECKOW, NPaKTHUYECKOW M y4yeOHO-HCCIeI0BaTENbCKON
NESATEIbHOCTH.

IoaroroBka k Jexkuuu. KauectBo 0CBOEHUs COJIEpKaHUS KOHKPETHOM TUCIMITIMHBI MPSMO 3aBHCUT OT TOTO, HACKOJIBKO CTYACHT caMm, 0e3
BHEIIHEr0 NMPUHYXIEHUS (GopMHUpYyeT y ceOs YCTaHOBKY Ha IMOJIyY€HHE Ha JIEKUUSX HOBBIX 3HAHUU, JOMOJHSIOUIMX YK€ MMEIoIIHUecs Mo JaHHOU
JUcHMILIMHE. BpeMs Ha IOArOTOBKY CTYAECHTOB K ABYX4aCOBOM JIEKLIMU 10 HOPMAaTHBaM cocTasisieT He MeHee 0,2 yaca.

IloaroroBka Kk mpakTH4ecKoMy 3aHATHIO. [I0ArOTOBKA K MPAKTHUYECKOMY 3aHATHIO BKIIIOYAET CIEAYIOIIME JIEMEHTBI CaMOCTOSTEIbHOU
JEATEIbHOCTH: YETKOE IIPEACTABICHUE LICJIM U 33[a4 €r0 NPOBEIACHUS; BbIICICHUE HABBIKOB YMCTBEHHOM, aHAJTUTUYECKOM, HAYYHON NEATEIbHOCTH,
KOTOpBIE CTaHYT pe3yJbTaToM IMpenacTosimell padoThl. BbipaOoTka HaBBIKOB OCYIIECTBISETCS C MOMOUIbIO MMOJIyY€HHS HOBOM HHGpopManuu o0




M3y4aeMbIX [IPOLIeccax U ¢ IMOMOILBIO 3HAHUSI O TOM, B KAKOI CTEIIEHU B IaHHOE BpeMs CTYJEHT BJIaZIEET METOJIaMHU UCCIIE0BATEIbCKOM 1E€ATEIbHOCTH,
KOTOPBIMH OH CTaHET [10JIb30BaThCsl HA MPAKTUYECKOM 3aHATHU. [10roTOBKA K MPaKTUYECKOMY 3aHATHIO HEpeAKO TpeOyeT o100pa MaTepuana, 1aHHbIX
U CHICIMATIBHBIX KICTOYHUKOB, C KOTOPBIMHU MPEACTOUT yueOHas padoTa. CTyICHTHI JOJDKHBI JOMA ITOATOTOBUTH K 3aHATHIO 3—4 ipuMepa GOpMyIHPOBKH
TE€Mbl HCCIIEJOBaHMs, IPEJICTABIEHHOIO B MOHOrpadusx, HAay4HBIX CTaThsX, OTYETaX. 3aTeM OHM CaMOCTOSATENbHO OCYLIECTBISIOT IIOUCK
COOTBETCTBYIOIIMX HMCTOYHHKOB, ONPEICISIOT aKTyaJIbHOCTh KOHKPETHOTO HMCCJIEIOBAHUS NPOLECCOB M SIBICHUMU, BBIICISIOT OCHOBHBIE CIIOCOOBI
JI0Ka3aTelbCTBA aBTOpAaMHM Hay4HbIX pabOT LIEHHOCTH TOTO, Y€M OHM 3aHMMaloTci. B Xome caMoro mpakTU4ecKOro 3aHATHS CTYIEHThl CHayaia
MPEJCTABISAIOT HallICHHBIE MU BapUaHTHl (JOPMYJIUPOBKH aKTyaJIbHOCTH UCCIIEIOBaHUA, 00CYKIAIOT UX U 00OCHOBBIBAIOT CBOE€ MHEHHUE O HAWITy4IlIeM
BapuaHTe. Bpems Ha OATOTOBKY K IPAaKTUYECKOMY 3aHSATHUIO II0 HOPMAaTHUBaM cocTaBisieT He MeHee 0,2 Jaca.

IToaroroBka Kk JabopaTopHoMy 3aHATHIO. CaMOCTOATEIbHAS TOATOTOBKA K JJAOOPAaTOPHOMY 3aHITHIO HAIIPABJIEHA: HA Pa3BUTHE CIIOCOOHOCTH
K YTEHHUIO HayYHOW M MHOMU JINTepaTypbl; Ha IIOMCK JONOJIHUTENbHON HH(OopMalu B ceTu MIHTepHeT, 03BOJIAIOIIEH ITy0ke pa300paThecsi B HEKOTOPBIX
BOIMPOCAaX; Ha BBIACICHHUE MPH paboTe ¢ pa3HbIMU MCTOYHHKAMHU HEOOXOAMMOW MH(OpMAINH, KOTOpas TpeOyeTcs Ui MOJHOLEHHOTO BBITIOTHEHUS
IIPAKTUYECKHUX 3aJaHUI; Ha pa3BUTHE YMEHUS OCYILECTBIIATh aHAJIU3 BEIOPAHHBIX HCTOUHUKOB MH(OpPMAIMH, OLIEHUBAHUS IOCTOBEPHOCTH UCTOUHUKA,;
Ha BO3MOXHOCTb CaMOCTOSATEIBHOTO PELICHUS psila 3ahad, MPEIIOKEHHBIX JUIsl CaMOCTOSITENIbHOTO IpopelirnBaHusa. BpeMs Ha HOArOTOBKY K
1a00paTOPHOMY 3aHATHIO 110 HOpMaTHBaM cocTaBisieT He MeHee 0,2 yaca.

IMoaroroBka k KoJIOKBUYMY. KOJJIOKBUYM IIpeicTaBisieT cOOOM KOJUIEKTHBHOE OOCYXKIAEHHME pas3zesia AUCLHUIIMHBI Ha OCHOBE
CaMOCTOSITEJILHOI'O M3YUYEHHUs 3TOT0 pasjena cryaeHTamu. [loaroroBka kK JaHHOMY By YYEOHBIX 3aHATUN OCYLIECTBISETCS B CIEAYIOLIEM MOpPSIKE.
[IpenogaBaTenp JaeT CHUCOK BOIPOCOB, OTBETHI HA KOTOpBIE CIEAYET MOJYUUTh MPU M3YyUYEHUHU OINPEAEICHHOTO MEpPEYHs HAyYHBIX HMCTOYHHMKOB.
CryneHTaM BO BHEayJUTOPHOE BpeMsi HEOOXOAMMO IPOYUTATh CIELHHUAIBHYIO JIMTEPATypy, BbINHUCATh U3 HEE OTBETHI Ha BONPOCHI, KOTOpbIE OYIyT
00CyXJaThCsl HA KOJUIOKBUYME, MBICJIEHHO C()OPMYIMPOBATH CBOE MHEHHUE O KaX/I0MY M3 BOIIPOCOB, KOTOPOE OHU BBICKAXYT Ha 3aHATHH. Bpems Ha
IIOArOTOBKY K KOJUIOKBUYMY IO HOpPMaTHUBaM cocTasiisieT He MeHee 0,2 Jaca.

IToaroroBka Kk KOHTPOJILHOI padoTe. KoHTponbHast paboTa Ha3HaYaeTCs 1OCIIe U3yUEHUs ONPeIeTICHHOro pa3ena (pa3AenoB) AUCIMUILTUHBL U
IpeaCcTaBisieT co00i COBOKYITHOCTh pa3BEPHYTHIX MHUCbMEHHBIX OTBETOB CTY/AEHTOB Ha BOIPOCHI, KOTOPHIE OHU 3apaHee MOIy4aroT OT MPEernoiaBaTesl.
CaMmocrosiTenbHasi TOJArOTOBKAa K KOHTPOJIbHON paboTe BKIHOYAET B ce0sd: — H3Y4YEHHE KOHCIEKTOB JIEKLUH, PacKpbIBAIOLIMX MaTepuall, 3HaHHE
KOTOPOT'O NPOBEPSIETCS KOHTPOJILHOW paboTOM; MOBTOpPEHHE y4eOHOro MaTepualla, MOJYyYEHHOTO MpPH MOATOTOBKE K CEMHHAPCKUM, MPAKTHYECKHUM
3aHATHUSM U BO BpeMsl UX IIPOBEACHUS; U3yUYEHUE JOMOJHUTEIBHON JINTEPATYPhI, B KOTOPOH KOHKPETU3UPYETCS COAEpkKaHUE MPOBEPSIEMbIX 3HAHU;
COCTaBJIEHHE B MBICICHHON (popMe OTBETOB Ha IOCTABJICHHbIE B KOHTPOJIBHOM paboTe BOMPOCHI; (POPMUPOBAHME NCUXOJIOTHYECKON YCTaHOBKH Ha
YCHEIIHOE BBIIOJIHEHUE BCeX 3aJaHuil. BpeMs Ha moAroToBKy K KOHTPOJIbHOM paboTe Mo HopMaTHBaM COCTaBIISIET 2 yaca.

IToaroroBka k 3a4ery. CaMocTosITENbHASI NOATOTOBKA K 3a4€Ty JOJKHA OCYILECTBIIATHCS B TEUEHUE BCero cemectpa. Ilonroroska Bkioyaer
cleyolye IeHCTBUS: NepeuuTaTh BCE JIEKIMH, a TaK)K€ MaTepHalibl, KOTOPbIE TOTOBHJIMCh K CEMUHAPCKUM U MPAKTHYECKUM 3aHSATUSIM B T€UCHHE
CeMecTpa, COOTHECTH 3Ty MH(POPMALIMIO ¢ BOIPOCAMH, KOTOPBIE JIaHbI K 3aUeTy, €CIIM HHPOPMALIUU HEJTOCTaTOYHO, OTBETHI HAXOAT B MPEAIOKEHHON
npernojaBaTesieM JIuteparype. Pekomenayercs nenarh KpaTkue 3anucu. BpeMst Ha HOAroTOBKY K 3a4€Ty 110 HOpMaTHBaM COCTaBIISIET HE MeHee 4 4acoB.

IToaroroBka k 3x3amMeny. CamocTosATeNbHAS MOArOTOBKA K 9K3aMEHY CX0Xa C MOATOTOBKOM K 3a4eTy, 0cOOEHHO eciin OH AuphepeHInpOBaHHbII.
Ho o0bem yueGHOro MaTepuana, KOTOPbI HY’KHO BOCCTAHOBHUTH B MAMSTU K 3K3aME€HY, BHOBb OCMBICIIUTH U MOHSTh, 3HAUUTEIHHO OO0JIbIIE, TO3TOMY
TpeOyercs 0oJbIlle BpeMEHU M YMCTBEHHBIX yCUnii. BaxHo cpopMupoBaTh 1eJ0CTHOE NMpeICTaBlIeHHE O CO/IepKaHUM OTBETA Ha KaX/Iblii BOIPOC, YTO



MpEIoJiaracT 3HaHUE PAa3HBIX HAYYHBIX TPAKTOBOK CYIIHOCTH TOT'O MJIM HHOTO SIBIICHUS, TIPOIEcca, YMEHHE PAaCKPBIBATh (DAKTOPHI, OTPEACIISIONINE UX
MIPOTUBOPEYUBOCTh, 3HAHME MMEH YYEHBIX, M3Yy4aBIIUX OOCyxkaaemyro mnpobiemy. Heobxomumo Takxke mpuBecTH HMHGOPMALMIO O MaTepHaiax
AMITUPUYECKUX UCCIEIOBAaHUM, YTO YKa3bIBAE€T HA BCECTOPOHHIOIO MOJITOTOBKY CTYJIEHTA K dK3aMeHy. BpeMst Ha MOATOTOBKY K 9K3aMEHY 110 HOpMaTHUBaM
cocTaBisieT 36 yacoB i 0aKaJaBpoB.

B ®BI'OY BO «UI'Y» opranm3aiusi caMOCTOATEIbHOU pabOThl CTYISHTOB periameHTupyercs [lomoskeHHeM O caMOCTOSTENbHON pabore
CTYACHTOB, IPUHATHIM YueHbIM coBeToM UT'Y 22 urons 2012 ¢

4.5 IIPUMEPHASI TEMATHKA KYPCOBBIX PABOT (IIPOEKTOB)

He npenycmotpeHo.



5.

YYEBHO-METOJNUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE

TACIHATLITAHBI (MOYJISA)

a) OCHOBHas JIuTeparypa:

1.

2.

3.

Kepnuran, bpaitan Y. SI3eik nporpammupoBanus C: - 2-e uzf., nepepad. u gom. - CIIO. :
Huanextuka, 2020. - 288 ¢.(17 2x3.)

2. K.JI. Kupuuenko, SI3pIku mporpaMMupoBanus: yueb. mocoodue - Boct.-Cub. roc. akau.
oOpazoBanus. - Upkytck : U3n-Bo BCI'AO, 2014. - 105 c. - ISBN 978-5-91344-765 (20 3x3.)
Kpacos, Buktop MBanosuu, [Ipaktuyeckoe mporpammupoBanue: yued. mocobue / B. .
Kpacos, A. A. [lepeBanos; - Upkytck : U3a-Bo UT'Y, 2015. - 111 c. ; 20 cm. - ISBN 978-5-
9624-1279-5 (66 3k3.)

AnpnpuanoBa, A. A. AIropuTMH3anus v nporpammuposanue. [Ipaktukym : yueOHoe nmocodue
/ A. A. Aaapuanosa, JI. H. Ucmarunos, T. M. MyxTtapoBa. — Cankt-IlerepOypr : Jlans,
2022. — 240 c.— ISBN 978-5-8114-3336-0. — TekcrT : anmekTpoHHbI# // JIaHb : 2]IEKTPOHHO-
oubmuoreuynas cuctema. — URL: https://e.lanbook.com/book/206258 (mara oOGpaiieHus:
21.02.2023). — Pexxum Jroctyma: Jyis aBTOPHU3. MOJIb30BATEIICH.

0) nomoNHUTEIbHAS TUTEPaTypa

5.

Kpusnos, A. H. Anroputmu3zanus u nporpammupoBaiue. OCHOBBI IIPOrpaMMHUPOBaHUS Ha
C/C++ : yuebnoe nmocobue / A. H. Kpusuos, C. B. Xopomenko. — Cankrt-IlerepOypr
:CII6I'YT um. M.A. bonu-bpyesuua, 2020. — 202 c¢. — Tekcr : anekrponnsiit / Jlanb :
sneKkTpoHHo-OMbmmoreunas cucrema. — URL: https://e.lanbook.com/book/180057 (mara
obpamenus: 21.02.2023). — PexwuM gocTymna: Ui aBTOPU3. OJIH30BATEICH.

Conpnarenko, M. C. IlpakTuueckoe BBeICHHE B sI3bIK mporpammupoBanus Cu : ydeOHOE
nocooue / U. C. Conparenko, U. B. [Tonos. — Cankt-IlerepOypr : Jlans, 2022. — 132 ¢. —
ISBN 978-5-8114-3150-2. — TekcT : 31eKTpoHHBIN // JIaHb : 2JIEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/213149 (nata oGpamienus: 21.02.2023). —
PexxuMm noctyna: st aBTOpH3. MOJIb30BaTeNeH.

B) 0a3bl JaHHBIX, I/IH(I)OpMaI_[I/IOHHO'CHpaBO‘{HLIe M IMTOUCKOBBIC CUCTCMBI:

. 8-maxx.ru
. codeforces.com
.acmp.ru

. cses.fi

. olymp.isu.ru

. acm.timus.ru

SOOI WDN

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCIHUITJIMHBI

6.1. YYEBHO-JTABOPATOPHOE OBOPY/IOBAHME:

I[J'ISI MMPpOBCACHUA JICKIHMOHHBIX U J'Ia60paTOpHLIX 3aHATHH HCOGXOIII/IMa KOMIIbKOTCPHAA

ayIUTOPHS Ha 25 MECT ¢ IPE3EHTAMOHHBIM 000PYOBAaHUEM U JTOCKOM.
6.2. [IPOTPAMMHOE OBECIIEYEHUE:

1. CodeBlocks 20.03

2. NetBeans IDE6.7.1

3. Far Manager 20b1807.86

4. Python 3.8


http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%B5%D1%80%D0%BD%D0%B8%D0%B3%D0%B0%D0%BD%2C%20%D0%91%D1%80%D0%B0%D0%B9%D0%B0%D0%BD%20%D0%A3%2E
http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%B8%D1%80%D0%B8%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%2C%20%D0%9A%D0%BE%D0%BD%D1%81%D1%82%D0%B0%D0%BD%D1%82%D0%B8%D0%BD%20%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B5%D0%B2%D0%B8%D1%87
http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D1%80%D0%B0%D1%81%D0%BE%D0%B2%2C%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87

6.3.TEXHAYECKHUE U SJIEKTPOHHBIE CPEJICTBA :
ATC acmp.ru, codeforces.com, olymp.isu.ru, Tpe3eHTaIIMOHHOE OOOPYIOBaHHE,
MEPCOHAIBHBI KOMITBIOTEp C BO3MOXHOCTHIO JEMOHCTPAIlMM TPE3CHTANMA W HAIMCAHHBIX
POTPAMM.

7. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

HpI/I pcajm3anun JaHHOr'o Kypca UCIIOJB3YIOTCs CICAYIOINE O6paSOBaTeJ'H:HBIe TCXHOJIOI'UH:
TCXHOJIOTHUU TPAaAULIUOHHOI'O 06yqu1/151, HUI'POBBIC TCXHOJIOTMHU, TCEXHOJOI'MU HpO6JIeMHOI‘O
O6yLIGHI/I5[, TE€XHOJIOTHH O6yLIeHI/I${ B COTPYAHHUYCCTBEC, TEXHOJOIMH KOHTCKCTHOI'O O6y‘leHI/Iﬂ,
HHTCPAKTUBHBIC TCXHOJIOIUH, TCXHOJIOTHUU JUCTAHIIMOHHOI' O 06y‘-ICHI/I$I, AKTUBHBIC II€Jaroru4cCKuec
TCXHOJIOTHH.

8. OHEHOYHbIE MATEPUAJIBI VIS TEKYHIEI'O KOHTPOJISI U
IMPOMEXYTOYHOU ATTECTALIUN
8.1. OUEHOYHBIE MATEPHAJIBI JIJIA BXOJHOI'O KOHTPOJIS
Tectol B ATC Ha 3HaHHE OCHOBHBIX KOHCTPYKIHUH 51361K0B C++ 1 Python.
8.2. OIEHOYHBIE MATEPHUAJIbI TEKYIIEIO KOHTPOJIS

[IpoBeneHne TEKyIIEro KOHTPOJIS OCYIIECTBISIETCS IYTeM AaBTOMAaTHYECKOH IPOBEPKH
HaMMCAaHHBIX ydammMcs mporpamm npu nomoun ATC acmp.ru, olymp.isu.ru, codeforces.com.
[Tpumeps! TUNIOBBIX 3a/1a4 IS TEKYIIEro KOHTPOJISL.

1. ABTOOYyCHas 3KCKypcus
(Bpewms: 1 cek. [Tamsars: 16 M6 CrnoxHocts: 14%)

OpFKOMI/ITeT MocKkoBCKoO# l"OpOI[CKOﬁ OJIMMIIMAJIbl PCIINII OpTaHN30BaATh 0630pHYIO 9KCKYPCHIO I10
MockBe s YYaCTHHUKOB OJIMMITHUA/IbI. I[J'IH 3TOro OBLT 3aKa3aH I[Byx3Ta)KHBIfI aBT06yc (y‘IaCTHI/IKOB
OJIMMITHAJbI JOCTATOYHO MHOI'O U B OOBIYHEIN OHU HE YMCIJ_IaIOTCH) BBICOTOI 437 CaHTUMCTPOB. Ha
9KCKYPCHOHHOM MAapupyTe€ BCTPCUYAKOTCA N mocToB. H(IOpI/I U OPrKkOMHUTET OJIMMIIHAABI OYCHBb
00€CITOKOCHBI TEM, UTO BBICOKHI ,Z[BYXBTS.)KHLII\/'I aBT06yc MOZKET HE MMPOCXaThb IO OAHUM U3 HUX. M
YAAJIOCh BBIACHUTHL TOYHYIO BBICOTY KaXKIOTO U3 MOCTOB. ABTO6yC MOXKET IIPpOoe€XaThb o4 MOCTOM
TOr'Ja U TOJIBKO TOraa, Korja BbICOTa MOCTA MPEBOCXOAUT BBICOTY aBTo6yca.

ITomorute opraHu3aTropaM Y3HATb, 3aKOHYHUTCSA JIM SKCKYPCHUA 6J'Ial"Ol'IOJ'Iy‘lHO, a €CJIn HET, TO
YCTaHOBUTD, I'I€ HpOI/I3OI>'I,Z[eT aBapus.

Bxonnabie manHbie

Bo BxogHom dairine INPUT.TXT cHavana copeputcsa umcno N (1 £ N < 1000). Aanee nayt N
HaTypanbHbIX Yncen, He npesocxoaawmx 10000 - BbICOTbI MOCTOB B CAHTMMETPAX B TOM NOPAAKE, B
KOTOPOM OHM BCTpeYatoTca Ha nyTu aBTobyca.

Brixoanbie 1aHHBIS

B enunctBennyto crpoky BeixogHoro (aitna OUTPUT.TXT nysxHo BeiBecTH (pazy "No crash", eciu
OKCKYpPCHUSl 3aKOHUYUTCA Osiaronmoiy4yHo. Eciam ke mnpousoier aBapusi, TO HYXHO BBIBECTH



coobmenue "Crash k", rae k - Homep mMocrta, riae npousoiaeT aBapus. @pas3bl BEIBOAUTH 0€3 KaBbIUEK
POBHO C OJTHUM MPOOEIOM BHYTPH.

2. Ckyka
OrpaHHuYEHUE 10 BPEMEHU Ha TecT | cekyHaa
OTpaHUYCHUE TI0 MaMATH Ha TecT 256 Merabait
BBOJ CTaHJapTHBIN BBOJJ
BBIBOJI CTaH/IAPTHBIN BBIBO/T

Jlema He moOUT cky4artb. [loaTOMy, KOrza eMy CKy4HO, OH IpuymbiBaeT urpsl. Kak-to pa3 Jlema
IpHUIyMall CIEeIYIOIIYIO UTpy.

3ajaHa MmocaeAoBaTeNIbHOCTh a, COCTOSIAS U3 N LENbIX Yucel. MIrpok MOXET cienaTh HECKOJIBKO
XOJIOB. 3a OJIMH XOJI UTPOK MOKET BbIOpaTh HEKOTOPBIN AJIIEMEHT MOCIeA0BATEIHHOCTH (0003HAYUM
BbIOpaHHBIN 37eMeHT ak) U yJaluTh ero, MPU 3TOM M3 MOCIEI0BATEILHOCTH TAK)Ke YIANSIOTCS BCE
aeMeHThl, paBHble ak + 1 u ak - 1. OnucaHHbIN X0 MPUHOCUT UTPOKY ak OYKOB.

Jlema MakCUMAaIMCT U MMO3TOMY XOUYCT Ha6paTB KaK MO’KHO OoJjblle o4koB. Kakoe MakCHMalIbHOE
KOJINYCCTBO OYKOB OH CMOXKCT Ha6paTb?

BxoaHble nanHblie

B nepBoit cTpoke 3agaHo uenoe uYucno n  (1£n<105) — KO/AMYECTBO 3/IEMEHTOB
nocnezoBaTe/ibHOCTU. Bo BTOpOI CTPOKe 3anucaHbl n Lenbix yncen al, a2, ..., an (1<ai<105) —

3/1eMEeHTbI NOC/1e40BaTe/IbHOCTU.
BrIxXoHBIC TaHHBIE

BriBeauTE 11€10€ YHCI0 — MaKCHUMaJIbHOE KOJIMYECTBO OYKOB, KOTOPBIC MOXKCT Ha6paTB Jlema.

3. Concert Tickets

There are n concert tickets available, each with a certain price. Then, m customers arrive, one after
another.

Each customer announces the maximum price they are willing to pay for a ticket, and after this, they
will get a ticket with the nearest possible price such that it does not exceed the maximum price.

Input

The first input line contains integers n and m: the number of tickets and the number of customers.



The next line contains n integers hl, h2 ,..., hn: the price of each ticket. The last line contains m
integers t1,t2,...,tm: the maximum price for each customer in the order they arrive.

Output

Print, for each customer, the price that they will pay for their ticket. After this, the ticket cannot be
purchased again.If a customer cannot get any ticket, print -1.

Constraints
1<n,m<2-1075
1<n,m<2-10"5
1<hi,ti<1079

1<hi,ti<1079

8.3. OLEHOYHBIE MATEPHUAJIBI IPOMEXYTOYHOI'O KOHTPO.IA

[IpomexyTouHas aTTecTanys MPOBOAMTCS IO WTOraM peuieHus 3aaad (He meHee 160) Ha
pecypcax acmp.ru, acm.timus.ru, cses.fi.

Jlj1g oy4yeHus OLIEHKH «YIOBJIETBOPUTEIBHO» AOCTATOYHO npopemarh 160 u 6onee 3agau
Ha YIOOMSHYTBIX peCypcax. 3aIlaHI/I$I BLI6I/IpaIOTC}I Ha YCMOTPCHHUC Y4YaAlICrocsa H3 MHOXCECTBa
[IPEUIOKEHHBIX Ha TaHHBIX pecypcax.

Z[J'ISI MOJIYUCHHUA OLCHKHU «XOpOoIIo», HeO6XO,I[I/IMO YCTHO OOBSICHUTD npenoaaBaTero
AJITOPUTMBI 1 METOABI PCIICHUSA, a TaK KC IIPOKOMMCHTUPOBATH CBOIO IIPOrpaMmy IJId 0}1H0171 NI
ABYX U3 PCHICHHBIX pAaHCC CTYACHTOM 3a/ia4, Ha BBI60p npenoaaBaTeis.

I[J'ISI IMOJIYUCHHUA OUCHKH «OTIUYHO» H€O6XO}II/IMO PEIIUTL BO BPEMA 3K3aMCHA B pCaJIbHOM
BpEMCHHU OJHY U3 3aJidad, HNPCHIOKCHHBIX IMPENIOAABATCICM W 3aTEM 00BACHUTH AITOpUTM U
nporpaMmy Juist €€ pereHus. 3ajada BeIOMpaeTcs mpenojaBaTesieM U3 3apaHee OlyOJIMKOBaHHOIO
CIIMCKa € YIIOMAHYTBIX BbIIIC PECYPCOB.

[IpuMepHBIi CIMCOK 3a7a4 JUIs TIOJy4YEeHHS OLICHKH «OTIUYHON:
https://acmp.ru/index.asp?main=task&id_task=206 Jlomoii Ha 3eKTpHYKax
https://acmp.ru/index.asp?main=task&id_task=76 My3eii
https://acmp.ru/index.asp?main=task&id_task=307 ArmeTs
https://acmp.ru/index.asp?main=task&id_task=249 Cko0ku
https://acm.timus.ru/problem.aspx?space=1&num=1316 bupxa
https://acm.timus.ru/problem.aspx?space=1&num=1128 JleneHue Ha IrPyIIIbI
https://cses.fi/problemset/task/1141 Playlist
https://cses.fi/problemset/task/1073 Towers
https://cses.fi/problemset/task/1085 Array Division

CoNoORAWNE



https://acmp.ru/index.asp?main=task&id_task=206
https://acmp.ru/index.asp?main=task&id_task=76
https://acmp.ru/index.asp?main=task&id_task=307
https://acmp.ru/index.asp?main=task&id_task=249
https://acm.timus.ru/problem.aspx?space=1&num=1316
https://acm.timus.ru/problem.aspx?space=1&num=1128
https://cses.fi/problemset/task/1141
https://cses.fi/problemset/task/1073
https://cses.fi/problemset/task/1085

Paszpaborumnk:
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nouent kadeapsl AuldC 3y6kos O.B.
(moamucek) (3aHMMaeMast 1I0JKHOCTB) (®.1.0.)

IIporpamMma coctaBieHa B coorBercTBUU ¢ TpedoBanusmMu OI'OC BO mno HampaBiieHUIo
noarotoBku 09.03.03 «Ilpuknannas wHbOpMaTHka» (ypoBeHb OakajgaBpuaTa), YTBEPKICHHBIN
nprka3oM MuHucTepcTBa 00pazoBanus U Hayku Poccuiickoit @eneparuu ot «19» centsiopst 2017 r.
Ne 922, 3apeructpupoBannbiii B Munrocte Poccun «12» oktsa6pst 2017 r. Ne 48531 ¢ usmeHeHusIMH
U jonojiHeHusaMu ot 26.11.2020 r., 8.02.2021 1.

[TporpamMma paccMoTpeHa Ha 3aceanuu kKadenpsl Anredpandeckux U HHHOPMAITMOHHBIX
cucteM UMUT UT'Y «4» anpens 2023 r.
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3aB. kadeapoii M [TanTenees B. U.

/
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Hacmoswas npoecpamma, ne moocem Ovimb 6ocnpou3gedeHa HU 8 Kakou ¢hopme bOe3
npeosapumenbHo20 NUCbMEHHO20 paspeueHus Kagheopvl-paspadbomyuxa npoepammol.
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