MHHHUCTEPCTBO HAYKH U BBICIIIETO OBPA3SOBAHUSA
POCCHUHCKOMN ®EJEPALINU
benepanpHOE TOCYAPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICILIETO 00pa30BaHUs

«APKYTCKHM T'OCYJIAPCTBEHHbBI YHUBEPCHUTET»

WNucTuTyT MaTeMaTuki 1 HHOOPMALIMOHHBIX TEXHOJIOTUI
Kadenpa nndpopmaioHHBIX TEXHOJIOTUN

danajieeB

PaGouyas mporpaMmma QuCHUIINHBI (MOIYJIs1)

b1.0.15 OcHOBBI ATOPUTMU3ALMHA

Hanpasnenue noaroToBku 02.03.02 @yHaMeHTaJIbHAs UHpOpMaTHKa u
MH(POPMALIMOHHbIE TEXHOJIOTUU

Hanpasnennocts (npoduib) HOATOTOBKU ®dynnameHTanbHast ”HGOpPMATUKA U
IpOrpaMMHAas HHKEHEePHSI

Kpanudukanus BeITYCKHUKA OakamnaBp

®dopma 00yueHus ouHas

Hpkytck 2026 T.



1. TEJHW A 3AJAYM JUCHOATIIVHBI

Mean

BripaboTka y CTYyIEHTOB aJlrOPUTMHUYECKOTO MBIIUICHUS, yMEHHUsS paboTaTh C COBPEMEH-
HBIMH SI3bIKAMU U CpelaMy MMPOTPAMMHPOBAHMS, TIOJTOTOBKA K OCBOSHUIO 0OJIee CIIOKHBIX KYPCOB,
CBSI3aHHBIX C TPOTPAMMHUPOBAHUEM.

3agaun:

— HapabOTKa HaBBIKOB HAXOXKICHHS OLTMOOK B IPOTrPaMME M OTJIAJKH CIOKHBIX MPOTPaAMM,
— O3HAKOMJICHHUE C MOHATHEM CII0)KHOCTU aJITOPUTMOB,

— MpaKTUYeCKas peajn3alus HIMPOKOro Kiacca alifOPUTMOB.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YyeOHasa aucumiiuHa (MOJYJb) OTHOCUTCS K 00s13aTEIbHON YacTH MPOTrpaMMbl U U3Y-
4aeTCsl Ha IEPBOM Kypce.

2.2. IucuuiuivHa 3akiapiBaeT 06a3y Ui OCBOCHHUS JPYTHX KypCOB, CBSI3aHHBIX C allTOPHUT-
MaMH ¥ IPOTPaMMHUPOBAHHUEM.

2.3. [lepeuenp mocnenyrOMMX y4eOHBIX JUCIUIUIAH, AJII KOTOPBIX HEOOXOAMMBI 3HAHUS,
YMEHHS U HaBBIKH, (opMHpyeMble TaHHOW yueOHOH nuctmmuinHon: NHbopManmoHHbIe CHCTEMBI U
TEXHOJIOTHH, SI3bIku mporpammupoBaHusi, CTpYKTypbl NaHHbIX, VIHTENIEeKTyalnbHbId aHAIU3 JaH-
HBIX, [IpoekTHpoBaHe MHPOPMAITMOHHBIX CHCTEM, AJITOPUTMBI Teopun Tpados, [IporpammupoBa-
HUE JUIsI MOOUJIBHBIX TIIAT(OPM..

3. TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUSA JUCIUIIJIMHbI

IIponiecc ocBoeHMs AMCLUIUIMHBI HalpaBieH Ha (JOpMUPOBAHHE KOMIIETEHIMH (3JIEMEHTOB
cnenyromux kommnereHuii) B coorerctBur ¢ @I'OC BO mno cooTBeTcTBYIOLIEMY HAalpaBIECHUIO
MOJTOTOBKH.

Ilepedyenn nuIaHNpyeMbIX pPe3yJIbTATOB 00y4YeHHS MO0 JHCHUIINHE (MOAYJIIO),
COOTHECEHHBIX C HHAMKATOPAMH JOCTHKEHUSI KOMIIeTeHIIU

NuaukaTopsl
Komnerennus . PesynabTaThl 00y4eHus
KOMIIeTCHI I
VYK-2 Crniocoben onpenensiTe Kpyr K yk2.1 3HaeT MEeTO bl (popMaTU3aIHI

3a/1a4 B paMKax NOCTaBiIeHHOU 1enu u | GopMynupyeT Lenu, 3a- | IPUKIAJHbIX U MPAKTUYECKUX
BBIOMPATH ONTUMAJILHBIE CIIOCOOBI UX | J1ay, 3HAYMMOCTH, OXH- | 3ajad.

pElIeHUs], UICXO U3 IEHCTBYIOIINX JTaeMBIX pe3yNnbTaToB | YMeeT pa30uBaTh CIOXKHYIO
MPaBOBBIX HOPM, UMEIOIIUXCS peCyp- | MPOEKTa 3ajayy Ha OoJjiee MPOCTHIE
COB M OTpaHUYECHUI MoA3aJa4M U peuaTh ux.
Brnaneer HaBbIKaMH anropur-
MHYECKOT'O MBIIIIJIEHHUS.

NIK vk2.2

B pamkax mocraBlIEHHBIX
3aa4  Ompenensier Hume-
IOIIAECS  pecypcsl U
OTpaHWYEHUs, JEUCTBY-
IOLLIHE [TPABOBBIE HOPMBI

3HaeT 0 HEOOXOIUMOCTH pas-
pabOTKH aNropuTMOB B pam-
Kax TOCTaBIICHHBIX OTpaHUYe-
HUI 110 BpEMEHHU U MaMSTH.
Ymeer oueHuth SPPEKTUB-
HOCTh pa3pabOTaHHOIO ajro-
pHUTMa C TOYKH 3PCHUS BpeMe-
HU €ro IpaKTUYEeCKOro Hc-
TIOJTHEHHSI.

Brnaneer HaBbIKaMHu yBeJIHYe-




HUS CKOpOCTH paboThl TO-
CTPOEHHOI'0 AJIFOPUTMA IyTEM
Ka4eCTBEHHOTO  M3MEHEHUs
HauOoyiee 4YacTo MPOU3BOAM-
MBIX ONEPaUi.

WK vk2.3
Pa3pabarbiBaeT miaH pe-
aIM3aIy TPOEKTa

3HaeT OCHOBHBIE 3Talbl pas-
paboTKH anropuT™a.

VYmeer opmanu3oBaTh U pas-
OUTH pelIeHne MPEIOKEHHON
3agayn  Ha Ooyiee MPOCTHIE
Ho/3a/1a4uu.

Brnaneer HaBBIKAMU CTPYKTY-
PUPOBAHHUS IPOTPAMMBI.

WK vk24
Ocy1ecTBIsIET KOHTPOJIb
peanu3any NpoeKTa

3HaeT OCHOBHBIE METOABI OT-
JaIKA TPOTpaMMBbl B BBIOpaH-
HOW cpene MNporpaMMHpOBa-
HUSL.

YMeer NpoM3BOIUTH OTja-
JOYHBIN BBIBOJ U HMCIPABIIATH
porpamMMmy B 3aBUCHUMOCTH OT
MOJTy4eHHOTO (pruadeka.
Brnaneer meronamu momaro-
BOM TPAaCCUPOBKH IIPOrPAMMBI
B pexuMe jedara.

NIK vka.s
[TpoBoguT oLEHKY 3-
(EeKTUBHOCTH  peayn3a-

[[UU MPOEKTa U pa3padboT-
Ky IUIaHa JEHUCTBUHU IO
€ro KOPpEeKTUPOBKE

3HaeT  OCHOBHBIE  KJIAcChl
CIIO)KHOCTU ~ QJITOPUTMOB U
CpellHuE 3aTpaThl BpEMEHH Ha
UX UCIIOJIHEHUE.

VYmeer oueHuTh 3PPEKTUB-
HOCTh pa3pabOTaHHOI'O ajro-
pUTMa M MPOrpPaMMbl C TOUKHU
3peHusi BPEMEHM MX IpPaKTH-
YEeCKOT'O UCITOJIHEHUSI.
Bnageer HaBblKamu yBenuue-
HUSL CKOPOCTH pabOThl Halu-
CaHHOW MpOrpamMmbl IIyTEM
KayeCTBEHHOIO0  HM3MEHEHUS
HauOosiee 4YacTo MPOU3BOAM-
MBIX ONEpaIri.

OIIK-2 CrocobeH NpUMEHSTh KOM-
IBIOTEPHBIE/CYTIEPKOMITEIOTEPHBIC
METO/Ibl, COBPEMEHHOE IMPOrpaMMHOE
obecrieyeHre, B TOM 4HCIIE OTcUe-
CTBEHHOTO IPOUCXOXKICHHUS, JUIL pe-
mIeHUs 3a1a49 nMpodhecCHOHATBHON Jie-
ATEIBHOCTU

NJIK onk2.1

[Tornmaer 0a3oBbIC
MPUHIIUITBI U YCTPOHUCTBO
COBPEMEHHBIX HH(pOpMa-
IIUOHHBIX TEXHOJIOTHH H
MIPOTPaMMHBIX CPEJICTB

3HaeT METOAbI OLNCHKH H
CpaBHCHHA aJITOPUTMOB 11O
CJIOXKHOCTH.

YMeer pazpabarpiBaTh airo-
PUTMBI JJIsi PEIICHUS TIPAKTH-
YECKUX 3aJa4y, JIOKa3bIBaTh
KOPPEKTHOCTh M TIOJTHOTY pac-
CMaTPHBAEMbIX alTOPUTMOB.
Bnameer mMaremarmyecKkuMu
3HAHUSAMH,  HEOOXOJAUMBIMU
JUIS pEIlieHUs 3a7ad TEOPHH
rpa¢goB, reoMeTpuu U OBICT-
poii 00paboTKU JAHHBIX.




NJK omk22

CnocobeH MIPUMEHSTH
COBPEMEHHOE TIPOTpamMM-
HOoe oOecreueHue (B TOM
9uCclie  OTEUECTBEHHOTO
NPOM3BOJICTBA) [UISA pe-
HmieHus 3a1a4d npodeccu-
OHAJIBHOH JIEeATETLHOCTH

3HaeT OCOOEHHOCTH COBpeE-
MEHHBIX  BBICOKOYPOBHEBBIX
SI3BIKOB ITPOTPAMMHUPOBAHHSL.
YMeeT HCIoib30BaTh BCTPO-
CHHBIC METO/BI U KOHTCHHEPHI
st Hanbonee 3 PeKTUBHOTO
peIIeHUs 3a/1auH.

Bnaneer HaBblkamu Hamuca-
HUS ¥ OTJAQJKU TPOTpamMM Ha
OJTHOM M3 COBPEMEHHBIX SI3bI-
KOB ITPOrPaMMHUPOBAHHSI.

K onk23

CrocobeH  TpUMEHSTH
CYyNEpPKOMIBIOTEPHBIE
METOJBI ISl  PEIICHHUS
3amay  mpodeccroHab-
HOM JeSITeILHOCTH

3HaeT OCHOBHbIE UACH JUISA
BBITIOJIHEHUST  TapaJUIeIbHBIX
BBIYUCIICHUM.

YMmeer caMOCTOATENBHO pe-
aTh paHee HE3HAKOMBbIE 3a-
Jadd, TIpH HEOOXOIUMOCTH
KOMOMHHpPYS YK€ H3BECTHBIE
METOJIbI U AJITOPUTMBI.
Bnageer HaBblkamMu Hamuca-
HUS HAACKHO PabOTAIOIINX
IporpaMM Ha OCHOBE HM3BECT-
HBIX AJITOPUTMOB.

OIIK-3 Cnocoben k pa3paboTke ai-
TOPUTMHYCCKHX U TPOTPAMMHBIX pe-
HICHUH B 00JIaCTU CUCTEMHOTO M TPH-
KJIQJHOTO MPOTPAMMHPOBAHHMS, MaTe-
MaTHYECKHX, HMHPOPMAIIMOHHBIX U
UMUTAIIMOHHBIX MOJICNIeH, CO3TaHHI0
WH(OPMALIMOHHBIX ~ PECypCOB  TJIO-
OanbHBIX ceTel, 00pa30BaTEIHLHOTO
KOHTEHTA, MPUKIAJAHBIX 0a3 JaHHBIX,
TECTOB W CPEJICTB TECTUPOBAHUS CH-
CTEM M CpEACTB Ha COOTBETCTBHUE
CTaH/JapTaM W WCXOJHBIM TPEOOBAaHMU-
M

MUK onks.1

3HAaeT OCHOBHBIC S3BIKU
IpOorpaMMHUPOBaHUS u
TUIIBI 0a3 JaHHEIX, OIle-
paliOHHBIE CHUCTEMBI H
000JI0YKH, COBPEMEHHBIE
MPOrpaMMHBIE Cpensl
pa3paboTku uH(poOpMalu-
OHHBIX CHUCTEM M TEXHO-
JIOTHit

3HaeT mapagurMbl COBpEMEH-
HOTO MIPOrPaMMHUPOBAHHSI,
MOHMMAaeT B KAaKOM CTHUJIE
HE00X0UMO 0(OPMIIATE TIPO-
rpammy.

YMeeT TecTupoBaTh CO3/aH-
HYIO MpOTrpamMMmy, HaXOAUTh U
WCIIPABJISTh B HEW OMIMOKHU
Brnageer HaBbIKaMU CTPYKTY-
PHUpPOBaHUA IIPOrPaMMEI.

MK orks.2

[IpumeHsieT S3bIKH TIPO-
TPaMMHUPOBAHUS M  CO-
BPEMEHHBIE  MPOTpamMM-
HBIE cpeanl pa3paboTKu
WH(OPMALIMOHHBIX  CH-
CTEM W TEXHOJIOTHH I
aBTOMaTH3alui Ou3HeC-
MPOIIECCOB, pereHus
MPUKIAIHBIX 3a/1a4d pas-
JIMYHBLIX KJIACCOB, CO37a-
HUS  WHGOPMAIMOHHBIX
pEeCypcoB  TIIOOATBHBIX
cereii, BeaeHusa 0a3 IaH-
HBIX ¥ WH(OPMAITMOHHBIX
XpaHUJIHIIL

3HaeT 0 BO3MOYKHOCTSIX BHYT-

pEeHHEH  HACTPOWMKH  Ipo-
IPaMMHOIO KoJa M  €ro
YIIPOLLEHHUS.

VYmeer paboTath B COBpEMEH-
HBIX cpellax MporpaMMHpOBa-
HUS, HacTpauBaTh UX MO COO-
CTBEHHOMY YCMOTPEHHUIO.
Bmageer HaBBIKAMH HaIHCa-
HUS CTPYKTypUPOBAaHHOTO H
MpaBUILHO  O(OPMIICHHOTO
KO/a, JOCTYITHOTO JUIsl TIOHH-
MaHHs JPYTHMH YYaCTHHKA-
MH.




NJK orks.3

Criocoben BBIIIOJIHATH
3aJjaud IPOTPaMMHPOBa-
HUS, OTJAJKH U TECTHUPO-
BaHUs TPOTOTHUIIOB TIPO-

3HaeT OCHOBHBIE AJITOPUTMBbI
JUIsL peleHust 0a30BBIX 3a/1a4
nepedopa, COPTUPOBKH U TIO-
UCKa.

YMeeT OUEHHUTh CIIOKHOCTh

IPaMMHBIX ~ CPEACTB M | pa3pabOTaHHOTO  aJTrOpUTMA,
UHPOPMALIMOHHBIX  CH- | BpeMsl, HEOOXOJIMMOE I €TO
cTeM UCTIOJTHEHUSI TP  3aJaHHBIX
OTPaHUYCHUSX Ha BXOJHBIC
JTaHHBIE.
Bnaneer HaBbikamMu popmanu-
3aIMM NPUKJIAIHBIX 3a/1a4.
YK-6 Cnocoben ympapnsate cBouM | UK vke.1 3HaeT CPOKM  HCIOJHEHUS

BpPEMEHEM, BBICTPauBaTh U PEATU30-
BbIBaTh TPACKTOPUIO CaMOPA3BUTHUSA
Ha OCHOBE MPUHIIUIIOB 00pa30BaHUs B
TeUeHHE BCel )XKU3HU

Hcnonb3yeT HMHCTpyMEH-
TBl U METOJbI YIpaBiie-
HUS BpPEMEHEM IIpH BHI-
MOJIHCHUH  KOHKPETHBIX
3a/a4, MPOEKTOB, TIPH
JOCTH)KEHHUH IOCTaBJIEH-
HEBIX LIeJIer

MPEAJIOKEHHBIX 3a7ad, Ipo-
MCKYTOYHBIC W OKOHYATCIIb-
HBIE OIICHKH 3TaIloB pabOTHI.
YmMmeer mnpaBUIIBHO pacnpene-
JSATh W OLICHWBATh BpeMs AJis
HalmuCaHus MPOCKTaA.

Biiageer HaBblkaMu NEpEKITO-
YeHHSI MEXIy pazpadarbiBae-
MBIMU 33]1a4aMH.

NIK vke.2

Onpenensier 3agadu  ca-
MOpa3BUTHS U Tpodec-
CHOHAJILHOTO POCTa, pac-
mpenesieT uX Ha J0Jro-,
CpelHe- M KpaTKocpou-
HbIe C 00OCHOBAaHUEM aK-
TyaJIbHOCTH M OTpezene-
HUEM HEOOXOIUMBIX pe-
CYpCOB JJII MX BBITIOJHE-
HUS

3HaeT OCHOBHBIE MH(pOpMAIIH-
OHHBIE U KOHTPOJUPYIOIIHE
pecypcel cetn MuTepHer s
peleHuss U TMPOBEPKU Mpea-
JIO’KEHHBIX 3a]1a4.

YMeer CcaMOCTOSATENBHO OT-
IIPAaBUTh HA NPOBEPKY 3aJady
B ATC, npaBuwiIbHO HHTEpIIpE-
TUPOBATH €€ PE3yIbTATHI.
Brnaneer HaBbIKaMHM OLIEHKU
aKTyaJIbHOCTH W 3HAYUMOCTH
TOW WJIM MHOW YaCTHU IPOEKTA.

WK vke.3

Hcnonp3yeT  OCHOBHBIE
BO3MOXXHOCTH M HHCTpY-
MEHTBl  HENPEPHIBHOTO
obpazoBanusi (0Opa3oBa-
HUS B TEUEHHUE BCEU HKM3-
HU) IJIs peau3aiuu coo-
CTBEHHBIX NOTpeOHOCTEH
C yYeTOM JHMYHOCTHBIX
BO3MOYKHOCTEH, BPEMEH-
HOHM NEPCHEKTHUBBI pa3BU-
TUSL JEATEIBHOCTH U Tpe-
OOBaHUH pbIHKA TpyAa

3HaeT 0 BO3MOKHOCTH IOCTO-
SHHOTO caMmopa3BuUTUsA  0e3
MPSIMOTO KOHTAaKTa C IIPEero-
JaBaTelieM IyTeM pelIeHUs
MHOJKECTBA 3a7a4 M UX aBTO-
MaTHYEeCKOW  TPOBEPKH B
ATC.

YMeeT ucnonp30BaTh Moiryda-
eMBbIe OTKIIUKH TTPOBEPSIONICH
CHUCTeMBl JJisi HCTpPaBICHUS
Hed(p(EeKTUBHO WM Hempa-
BUJLHO paboTarommx mpo-
TpaMM.

Bnageer HaBBIKAMH ~ CcaMoO-
KOHTPOJISI W paclpeIeicHus
MIPHOPHUTETOB MPHU pa3padoTKe
MTPOCKTA.




4. COJEPKXAHUE U CTPYKTYPA JUCHUIIJIMHBI

OO0BbeM TUCHMIUIMHBI COCTABISIET 8 3aYETHBIX €AMHUII, 288 4acoB, B TOM uucie 79 4acoB Ha KOHTPOJIb, TPAKTUUYECKas MOATOTOBKA 288 4acos.

dopma NpoOMEKYTOUHOU aTTecTaluu: | ceMecTp - IK3aMeH, 2 CEMECTP - dK3aMEH.

4.1. COJEP)KAHUE JUCIHUILINHBI, CTPYKTYPUPOBAHHOE 11O TEMAM, C YKAZAHUEM BHUIOB YYEBHBIX 3AHATHIA
N OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJEMHNYECKHUX YACOB

Buasbi yueOHoli paGoThl, BKJIIOYAsi CAMOCTOSI-
TeJbHYI0 Pa00Ty 00y4alIMXCA U TPYAOeM-
KOCTb (B yacax) ®opMBbI TEKy-
(="
Ne &5 | KonrakrHas pa6ora npenoaasa- 2 4 1ero KoH-
I /;[ Paznen aucuunjanHbl/ TeMbl S TeJs ¢ 00y4aruMucs § & £ | TpoJs ycnesa-
5] S Q
& Cemunap- § S 2 emocTn
ckue (mpak- | Kontpoan | 2 = =
Jlexkuuu S xS
THYecKHe | obyvenust | = = =
3aHATHS) )}
1 |3HaKOMCTBO C S3BIKAMH, CpeJiaMH MPOTrPaMMHUPOBAaHHS M aBTOMAaTHYECKHMH TECTHUPY-| | 14 2 16 YCTHBIN OITPOC,
IOIMMH CHCTEMaMU TECTUPOBAHUE
2 |I[IpocTeie KOHCTPYKIMH Ha si3bIKe C++ 1 10 2 14 TECTUPOBaHUE
3 |ba3oBble AITOPUTMBI 1 24 2 20 TECTUPOBAHUE
4 |Pexypcus u nepedop 2 10 2 12 TECTUPOBAHUE
5 |AJTOpPUTMBI TEOPUH YHCEIT 2 10 2 14 TECTUPOBAHUE
6 |/[nHamuyeckoe mporpaMMHUpOBaHUE 2 10 2 14 TECTUPOBAHUE
7 |AATOpPUTMBI Ha CTPOKAX 2 10 2 14 TECTUPOBAHUE
8 |ANTOPUTMEI B TEOMETPHU 2 10 2 14 TECTUPOBAHUE
9 |ba3oBble CTPYKTYpPHI TaHHBIX 2 12 2 14 TECTUPOBAHUE
10 |CnenmanbHble arOpUTMBI 2 12 2 14 TECTUPOBAHUE
Hroro yacos 0 122 20 146




4.2. TINIAH BHEAYIUTOPHOM CAMOCTOSTEJBHOM PABOTHI OBYUAIOIIUXCS IO JUCIATLIIMHE

CamocTrosiTesibHasi padoTa 00y4alomuxcs Y4eOHo-
MeTOAMYeCcKoe
Ce- Cpoku 3arpatel | OneHo4Hoe cpen-
Ha3zpanmue pa3nena, TeMbl Bua camocrosi- odecrneyeHne ca-
MecTp . BbIIOJIHE- BpeMEeHH CTBO .
TeJbHOH PadoThI st (uac.) MOCTOAITEJIbHOMN
) padoThI
e-maxx.ru
1-a non1081- to ru.algorithmica.org/
1 3HAKOMCTBO C SI3bIKaMU, CpelaMy ITPOrPaMMHUPOBAaHUS U aBTOMa- VIUIT Ha Kypca + YCTHBIU OIIPOC, : gacmp ru Orgls
MOATOTOBKA 7
THYECKUMU TECTUPYIOLIUMU CUCTEMaMU J:Il< o TECT codeforces.com,
) olymp.isu.ru
e-maxx.ru
1-s1 monoBu- 14 oy
Ha Kypea + ru.algorithmica.org/,
1 [IpocThie KOHCTPYKIHH Ha s13bIKe CH++ YWIT TECT acmp.ru,
MTOJITOTOBKA
9K codeforces.com,
) olymp.isu.ru
e-maxx.ru
1-s1 monoBu- 20 o
Ha Kypea + ru.algorithmica.org/,
1 ba3oBbIe anropuT™MEI YUIT TECT acmp.ru,
HOATOTOBKA
K3 codeforces.com,
) olymp.isu.ru
e-maxx.ru
2-51 IOJIOBU- 12 s .
Ha Kypea + ru.algorithmica.org/,
2 Pekypcus u nepedop VUIT TECT acmp.ru,
HOATOTOBKA
K3 codeforces.com,
) olymp.isu.ru
e-maxx.ru
2-51 IOJIOBU- 14 s .
Ha Kypea + ru.algorithmica.org/,
2 AJITOPUTMBI TEOPHH YUCEIT VUJIT TECT acmp.ru,
IO/ITOTOBKA
9K codeforces.com,
) olymp.isu.ru
e-maxx.ru
2-51 IOJIOBU- 14 s .
Ha Kypea + ru.algorithmica.org/,
2 JuHaMHuueckoe MporpaMMUpOBaHHUE YUIT TECT acmp.ru,
IO/ITOTOBKA
K3 codeforces.com,

olymp.isu.ru

14




CamocTrosiTesibHasi padoTa 00y4aloIuXcs

Yu4eoHo-

MeTOXUYECKOe
Ce- Cpoxn 3arpatel | OneHo4Hoe cpen-
Ha3zpanmue pa3nena, TeMbl Bua camocrosi- odecrneyeHme ca-
MecTp . BbIIOJIHE- BpeMEeHH CTBO .
TeJbHOI padoThI MOCTOAITEJIbHOMN
HUSA (uac.)
padoThI
e-maxx.ru
2-51 IOJIOBU- 14 s
A KVDCa -+ ru.algorithmica.org/,
2 ANTOpUTMBI Ha CTPOKax YUAJIT P TECT acmp.ru,
MOJITOTOBKA
codeforces.com,
K DK3. ;
olymp.isu.ru
e-maxx.ru
2-51 IOJIOBU- 14 oy
A KvpCa + ru.algorithmica.org/,
2 AJNTOPUTMBI B TEOMETPUHU YUIT P TECT acmp.ru,
MOJITOTOBKA
codeforces.com,
K 9K3. .
olymp.isu.ru
e-maxx.ru
2-51 IOJIOBU- 14 oy
ru.algorithmica.org/,
Ha Kypca +
2 ba3oBbIe CTPYKTYpBI JaHHBIX YUIIT TECT acmp.ru,
MOJI'OTOBKA
codeforces.com,
K DK3. ;
olymp.isu.ru
e-maxx.ru
2-51 IOJIOBU- 16 s .
ru.algorithmica.org/,
Ha Kypca +
2 CrenuanbHbie aITOPUTMBI YUIT TECT acmp.ru,
HOATOTOBKA
codeforces.com,
K DK3. ;
olymp.isu.ru
OO611ast TpyJ0EMKOCTh CAMOCTOSTEILHON Pa0OTHI 1O AUCIHUIUIUHE (Yac) 146

W3 HUX 00bEeM CaMOCTOSITENILHOM pabOThI C UCIIOJIb30BAHUEM DIIEKTPOHHOTO O0yUEHUS U TUCTaHIH-
OHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH (4Yac)

Buowi camocmosmenvroti pabomui:

P — nanucanue peghepama, /[ — noocomosxa ooxnaoa, Y — evinonunenue ynpaxcueHutl,

O — nanucanue scce, [Im — svinonnenue npoexkma, K - ketic-3aoaunue, Ilgp — nopmghonuo,

U — unghopmayuonnwvuii nouck, Ilp3z — npezenmayus, JI — uzyuenue imumepamypol,

T (no srcenanuro) — sanonnenue maobauywl Jlonner O2n «3nan, xomen y3Hamo, Y3HAL»

Un (no sicenanuro) — sanonnenue mabauywl, codepaicaueii 4 cmonoya — «Vy - yowce 3uan, «+» — HOBoe, «-» — OyMal uHave, «?» — He NOHALT,
ecmyb 80NPOCHL.




4.3. COAEP’ KAHUE YYEBHOI'O MATEPHUAJIA

Pa3znen 1. 3HakOMCTBO ¢ sI3BIKAMM U CPEaMU IPOrPaMMHUPOBAHUS U ABTOMAaTHYECKMMH TECTUPYIOLIMMH CUCTEMaMU
1. 3nakomctBO ¢ a3bikoM C++ u cpenoit mporpammupoBanusi CodeBlocks
2. 3HaKOMCTBO C s13IkoM Python
3. Ilpaktuueckas paboTa ¢ aBTOMAaTUYECKUM TECTUPYIOIIUMU CUCTEMAMHU
4. TloHsaTue CIOXHOCTH ¥ 3P(PEKTUBHOCTH AITOPUTMA HA TTPOCTHIX IPUMEpax

Paznen 2. IIpocTsie KOHCTpYKIIUU Ha A3bIke C++
VY coBHBIE ONIEPAaTOPHI

Oneparopsl LKUKIA

CTpoKH U CUMBOJIBI

[Iponenypsr u GyHKIUN

Maccussl

SNk W=

Paznen 3. bazoBbie aropuT™MbI
1. KBaapaTtnyHbIe aITOPUTMBI COPTUPOBKH
BrICTpBIE M BCTPOEHHBIE aITOPUTMBI COPTUPOBKHU
Merton kapMaHOB
Pa6ora ¢ napamu
Hapacratoue (yosiBaromue) u npepukcHble (CypPuKCHbIE) mapaMeTphbl
Crek u ouepenp
JIBa ykazarens
bunapHsIil TOUCK

NNk W

Paznen 4. Pexypcus u nepebop
1. Pexypcus B mpocThix 3amavax: yncia Gudonayun, HOJI, renepamus nepecTaHoBOK, CIIOCOOBI pa30neHus1, CTOCOObI paCCTAHOBKHU (UTYD.
2. PexypcuBHas peanuzaiivs OMHAPHOTO BO3BEACHUS B CTEIICHb.
3. TlepebopHble alTOPUTMBI: TOJIMHOMHUANIBHBIN 11epedop.
4. TlepeGopHbIe aNTOPUTMBI: SKCIIOHEHIIMATIBHBIHN 1epedop.

Paznen 5. AnropuTmsl TEOpUH YnCen



[Touck mpocThIX AenUTENeH U pa3I0KEHNE HA TPOCTHIE MHOKUTEIN
HO/l u HOK npu nomomiu anroputma EBkinna

Pemero Dpatochena

Apudmernka 1o MOy, HAX0XKICHHE 0O0PATHOTO 110 MOIYJIIO

sl NS

Paznen 6. [Ilunamuueckoe nporpaMMHpOBaHUE

b

1. Unes pemenus 3aa4 METOOM “TMHAMHUYECKOTO TPOTrPAMMHUPOBAHUS .
2. JluneliHas U KBaJpaTUYHAs JUHAMUKA.

3. JluHaMuKa Ha IBYMEpPHBIX MacCHUBaXx.

4. JluHaMHKa 1O MOJAMHOKECTBAM.

Pa3nen 7. Anroputmsl Ha cTpoKax

1. Ipedukc-dynkus. Anropurm Kayra-Moppuca IIparra.
2. ANTOpPUTMBI X3IIMPOBAHUS HA CTPOKAX.

Pa3nen 8. Anroputmsl B reomeTpun

BexTopspl, HaxokJeHUE JUIMH U IJIoLaiel TPOCTeHInX QUryp.
Heo6xonnmele ¢popMysisl 1 METOIbI PAOOTHI € MPSMBIMU Ha IJIOCKOCTH.
Vsl

®opmyina [1uka. PaboTa ¢ 11enouncieHHbIMH MHOTOYTOJIbHUKAaMHU.

=

5. Beinykinas 060n04ka. beicTpble METObI HAX0XKI€HUS BHITYKJIONH 000I0UKH.

Paznen 9. ba3oBele CTpyKTYpbI JaHHBIX
Ouepenu U CTEKH.

2. ]JlepeBO OTpPE3KOB.

3. [exkapTtoBo mepeBo.

4. JlepeBo deHBUKA.

)

Pa3znen 10. CnennanbHble alropuTMBl
1. Texnuka Meet in the Middle
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Macku ¥ IoJIMacKH.
JluHaMu4YecKoe MporpaMMHUPOBAHHUE TI0 MTPOPHUITIO.
Xs31mupoBaHue.

4.3.1. [lepeyeHb ceMUHAPCKUX, MPAKTHYECKHUX 3aHATHI U JIa0OpPaTOPHBIX PadoT

Ne | Ne paznena m| HamMeHoBaHMe ceMMHAPOB, NPAKTHYECKUX M J1a00pPATOPHBIX pa- TpynoeMKoCTh OueHnoynbie dDopMupyemMble KOM-
n/H TeMbI oot (uac.) cpeacTaa nereHuum (MHANKATO-
Bcero W3 nux pe)*
4acoB |MpPaKTHYe-
cKas
MOJAT0TOB-
Ka
1 2 3 4 5 6 7
1 1.1 3nakoMcTBO ¢ s3bikoM C++ 1 cpenoit mporpammuposanusi CodeBlocks 4 4 tectoBble 3amanust|OIK-2(MIKornxk2.1,
B ATC NKonk22, WHKorkz2.3)
OIIK-3 (HI[KOHK& 1,
WKonks2, HWKornks3)
VK-6(UdKyks.1,
NIKyke.2, U1Kyke.3)
1.2 3HAKOMCTBO ¢ s3bIKOM Python 4 4 tectoBbie 3amanust|OIK-2(MAKomxz2.1,
B ATC NKonk22, WHKormk2.3)
OIIK-3(MdKorxs.1,
WKonks2, WKonkss)
YK-6(MAKyxe.1,
NKyke.2, UTKyxe.3)
1.3 [IpakTryeckas paboTa ¢ aBBTOMAaTHUECKUM TECTUPYIOIIUMH CHCTEMaMHU 6 6 tectoBble 3aanus|YK-2(MAKyxa.1,
B ATC I/UIKYKZ.Z, HﬂKsz},
NKyk2.4, N/Kyk2.5)
OIIK-2(MAKork2.1,
W/Konk22, WKonk23)
OIIK-3(MKormx3.1,
NKonks2, WKonkss)




YK-6(MKyxs.1,
I/IHKVKG.Z, I/II[KYK6.3)

OCTH aIrOpPUTMa Ha TPOCTHIX MPH- tectosble 3ananus|YK-2(MIKyka.1,
1.4 lh:[[é)H:);FI/Ie CIIOXKHOCTH U 3(h(heKTHBH p p 5 ATC U Kyioo, WKy,
P NKyx2 4, N/1Kyk2.5)
OIIK-2(MKorm2.1,
NKonk22, WKornk23)
OIIK-3(MKormx3.1,
WKonks2, WKornkss)
YK-6(MKyxes.1,
NKyke.2, W1Kyke.3)
tectoBbie 3amanus|OIIK-2(MKomxz2.1,
2.1 YcnoBHBIE ONIEPATOPHI 5 ATC WlKomos  MKomos)
OIIK-3(MKormx3.1,
W AKonks.2, UAKornk3.3)
tectoBbie 3amanus|OIIK-2(MKomxz.1,
2.2 Onepatope! uikia BATC NKonk22, WHAKonk2.3)
OIIK-3(MKormxk3.1,
W AKonks.2, UAKonk3.3)
tectoBble 3amanms|OIIK-2(MIKomxk2.1,
23 CTpOKIt 1 CHMBOIEL BATC NKonk22, WHAKonk2.3)
OIIK-3(MKormx3.1,
N Kornks.2, MKomks.3)
tectoBble 3amanus|OIIK-2(MIKomk2.1,
2.4 Hpoueaypet 1 pyHicunn BATC NKonk22, WHAKonk2.3)
OIIK-3(MAKormx3.1,
N/IKornk3.2, MAKorks3.3)
tectoBble 3amanms|OIIK-2(MIKomk2.1,
2.5 Maccuger B ATC UKonk22, WHAKomk2.3)
OIIK-3(MKormx3.1,
N/IKork3.2, MIKorks3.3)
tectoBble 3amanus|OIIK-2(MKomk2.1,
3.1 KBanpaTuuHbie alrOpUTMBI COPTUPOBKH b ATC WKoncrs,  MKoricrs)
OIIK-3(MKormxs3.1,
N/IKornk3.2, MAKorks3.3)
tectoBble 3amanus|OIIK-2(MKomk2.1,
3.2 Meroz kapmaros B ATC NKonkz2,  WMHKomk2.3)




OIIK-3(MKormx3.1,
NIKornk3.2, MIKonks3.3)

33 Pabora ¢ mapamu tectoBbie 3amanwst| OIK-2(M IKorxk2.1,
B ATC NKonk22, WHKormk23)
OIIK-3(MOKork3.1,
N IKonxs.2, UWKonk3.3)
34 Hapacratomue (yObiBaromue) u npedukcHbie (cypPUKCHBIC) TapameT- tectosbie 3amanwst| OIIK-2(MAKork2.1,
pBI B ATC W 1Konk2.2, U1Kornk2.3)
3.5 Crek 1 ouepenp tectoBble 3amanust|OIK-2(MdKonxk.1,
B ATC NKonk22, WAKormk23)
OIIK-3(MKorm3.1,
N Konxsz.2, UWKonk3.3)
3.6 JBa ykazaTens tecroBele 3ananus|OIIK-2(MAKomxkz.1,
B ATC N 1Komnx2.2, U IKomnk2.3)
3.7 Bunapuslii mouck tectoBbie 3amanwust| OIIK-2(MdKork2.1,
B ATC N 1Komk2.2, UIKormk2.3)
4.1 Pexypcust B mpocTeix 3amadax: uucina Pubonaqun, HOJl, renepanus tectoBble 3afanus| OIIK-2(MKomxko.1,
MIEPECTaHOBOK, CIIOCOOBI pa30OHUeHus, CIIOCOOBI PacCTaHOBKY (pHUTYP B ATC NKonkz22, WAKormkz23)
OIIK-3 (HIIKOHK& 1,
N Konxz.2, UWKonk3.3)
4.2 PexypcuBHas peanusanus 6MHApHOTO BO3BEJCHUS B CTENEHb tecroBble 3ananus|OIK-2(MAKornxa.1,
B ATC N AKomk2.2, U 1Kormk2.3)
5.1 [Torck mpOCTBIX AENUTENEN U pa3ioKEHUE Ha IIPOCThIE MHOKUTEIN tectoBbie 3amanus|OINK-2(MAKormk2.1,
B ATC N 1Kormk2.2, U1Kormk2.3)
5.2 HO/Jl u HOK npu nomouu anroputma EBkinnia tectoBble 3amanus|OINK-2(MAKork2.1,
B ATC N AKomk2.2, U IKormk2.3)
5.3 Pewmero Dparochena tecroBbie 3ananus| OIK-2(MKonxkz.1,
B ATC N 1Kormk2.2, U1Kormk2.3)
54 ApudmeTnka 1o MOAyIr0, HAX0XKICHUE 00PaTHOTO MO0 MOJIYJIIO tectroBbie 3amanus|OINK-2(MAKornk2.1,
B ATC N Konk2.2, U IKomnk2.3)
6.1 JIvHeiiHas W KBaJpaTU4YHas JUHAMUKA. tectoBble 3amanus|OIK-2(MAKormk2.1,
B ATC N 1Kormk2.2, UIKork2.3)
6.2 JlnHamuka Ha ABYMEpHBIX MacCHBaXx. tectoBble 3amanust|OIK-2(MIKonk2.1,
B ATC NKonk22, WHKormk2.3)
OIIK-3(MOKork3.1,
N 1Konxsz.2, UWKonk3.3)
6.3 JluHamuKa no noJMHOXKECTBaM tectoBble 3amanus|OINK-2(MAKornk2.1,




BATC

HI[KOHKQ,Q, I/II[KOHIQ})

7 7.1 [Mpedpukc-pynxnus. Anroputm Knyra-Moppuca [Iparra. 4 4 tectoBble 3afanusi|OIK-2(MKormxko.1,
B ATC N Konk2.2, UWKomnk2.3)
7.2 ANTOPUTMBI X2ITUPOBAHIS HA CTPOKAX. 4 4 tectoBbie 3amanwst| OIK-2(M Kok 1,
B ATC N Konxk2.2, UWKonk2.3)
8 8.1 BekTopsl, Hax0XICHUE JUIMH U TUIOINAJCH MPOCTSHINX (QUTYP. 4 4 tectoBbie 3amanust| OIK-2(U1Komk2.1,
B ATC N IKomk2.2, MAKormk2.3)
8.2 Heobxonumblie popMyiisl 1 METOABI pabOTHI C MPSIMBIMU Ha IIOCKOCTH. 2 2 tecToBble 3afanus|OIIK-2 (M AKomxkz2.1,
B ATC N AKomk2.2, UIKormk2.3)
8.3 ®opmyna [Tuka. PaGoTa ¢ 1e0urcIeHHBIMU MHOTOYTOJIbHUKAMH. 2 2 tectoBble 3afanus| OIIK-2(MKomxko.1,
B ATC N 1Konx2.2, UIKomnk2.3)
8.4 Brinykiass 000104Kka. BeICTphIe METOIBI HAXOXKJEHHUS BBIMYKIIOW 000- 2 2 tectoBbie 3amanus|OINK-2(MAKomk2.1,
JIOUKH. B ATC HI_[KOHKQ_Q, I/I,HKOHKZB)
9 9.1 Ouepenu U CTEKU. 2 2 tectoBble 3amanus|OIK-2(MAKormk2.1,
B ATC N Konk2.2, UWKomk2.3)
9.2 JepeBo oTpe3KoB. 6 6 tectoBble 3amanus|OIK-2(MAKonxk.1,
B ATC N Konk2.2, U Komk2.3)
9.3 HepeBo deHBuKa. 2 2 tectoBble 3amanms|OIIK-2(MIKomk2.1,
B ATC NKomk22, WHKork2.3)
OIIK-3(MKormxk3.1,
N Kornks.2, MKomks.3)
10 10.1 Texunka Meet in the Middle 4 4 tectoBble 3amanus|OIIK-2(MIKomk2.1,
B ATC NKonk22, WHKork2.3)
OIIK-3 (HI[KOHK& 1,
N Konks.2, MKonks.3)
10.2 Macku 1 mogMacku. 2 2 tectoBble 3amanus|OIIK-2(MIKomk2.1,
B ATC NKonk22, WHKormk2.3)
OIIK-3(MKormx3.1,
N Konks.2, U IKonks.3)
10.3 JuHamuueckoe NporpaMMHUpPOBaHUE M0 TPOQHITIO 2 2 tectoBble 3afanusi| OIIK-2(MKormxkz.1,
B ATC N 1Konk2.2, UIKork2.3)
10.4 Xs31upoBaHue. 2 2 tectoBbie 3amaHust|OIIK-2(M Kok 1,
B ATC NKonk22, WHAKonk2.3)
OIIK-3(MAKork3.1,
N Kormks.2, UKomks.3)
Bceero 122 122
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ATC — asmomamuueckue mecmupyrowue cucmemsl acmp.ru, olymp.isu.ru, codeforces.com, cses.fi, acm.timus.ru

4.3.2. IlepedyeHb TeM (BONPOCOB), BBIHOCHMBIX HA CAMOCTOSITe/IbHOE M3YyUeHHe CTYIeHTAMH B PaMKaxX caMocTosiTe1bHOI padoTsl (CP)

Tema

3amanne

DopMupyeMbIe KOMITE-
TECHIUHI

Tema 1 PaboTra B aBTOMaTHYECKUX Te-
CTUPYIOLIUX CUCTEMAaX

OcBOUTH METOIObI CaMOCTOSITCIIBHOM pa6OTBI B aBTOMAaTUYICCKUX TECTUPYIOMINX CUCTEMAX U3 CIIUCKa IPE-
JIOKCHHBIX, PCIIUTh U CAaTh B HUX 3aJlaHHBIN Ha6op 3aaa4y

YK-2, YK-6, OIIK-2,
OIIK-3

Tema 2 Otnagka paboTarOMIMX C OIIHO-
KaMH porpamMmm

st psina mporpamMm, KOTOpbIE HE MPOIILTH ITPOBEPKY C MEPBOTO pa3a, ONMPEACINTh NPUINHY TaKOTO BEp-
JMKTa, UCTIPABUTH U JOOUTHCS TOTO, YTOOBI peIICHNE OBUIO 3aCUUTAHO

YK-2, YK-6, OIIK-2,
OIIK-3

4.4.METOJJAYECKHE YKA3AHMS IO OPTAHU3AIIUU CAMOCTOSTEJIbHOM PABOTHI CTYJIEHTOB

CamocTtosTenbHas padoTa CTYACHTOB BceX (pOopM M BUIIOB OOYUYEHHS SIBISIETCS OJHUM U3 00s3aTENbHBIX BUAOB 00pa30oBaTeNbHOM JEATENbHO-
CTH, obecrieunBarolieil peanu3anuio TpedoBanuii denepalibHBIX TOCYJAPCTBEHHBIX CTaHAAPTOB BhICHIEro oOpazoBanus. CorimacHo TpeOOBaHUAM HOP-
MaTUBHBIX JOKYMEHTOB CaMOCTOsITeNIbHAsL paboTa CTYJEHTOB SIBJISIETCS 0053aTeIbHBIM KOMIIOHEHTOM 00pa30BaTeIbHOTO Mpollecca, Tak Kak oHa odec-
MEYMBACT 3aKPCIIJICHHUC TTOJIYUYACMbIX Ha JICKIIMOHHBIX 3aHATHAX 3HAaHUH mMyTeEM HpI/IO6peT€HI/I$[ HAaBBIKOB OCMBICIICHHA U PACIHUPCHHUA X COACPKAHUA,
HaBBIKOB PELICHUs aKTyaJbHBIX MpobiaeM (GopMUpOBaHUS OOLIEKYIbTYPHBIX U MPO(ECCHOHANBHBIX KOMIIETEHIINH, HaAyYHO-UCCIIEA0BATENLCKOM Jes-
TEIbHOCTH, OJTOTOBKU K CEMHUHapaM, J1a00paTopHbIM paboTaMm, cllaue 3a4eToB U 3k3aMeHOB. CaMocTosTeNbHAs padoTa CTYy/IE€HTOB MPEICTABISIET CO-
0011 COBOKYITHOCTb ayJJUTOPHBIX M BHEAYTUTOPHBIX 3aHATHH 1 paboT. CamocTosTeNbHAs paboTa B paMKax 00pa30BaTeIbHOTO Mpolecca B By3€ pelaer

CICOAYIOMUC 3a1avn:

— 3aKpEeIJICHUE M PACUIMPEHUE 3HAHWN, YMEHHM, MOTYYEHHBIX CTYJAEHTAMH BO BPEMs ayAMTOPHBIX M BHEAYJIWUTOPHBIX 3aHATHUMH, IPEBpPALICHUE UX B
CTEPEOTHUIIBI YMCTBEHHOUW 1 (PU3UUECKON NeATEIHHOCTH,

— pUOOpEeTeHNE TOMOTHUTENIbHBIX 3HAHUN M HaBBIKOB O JUCLUIUIMHAM Yy4e€OHOTr O IJIaHa;

— (popMUpPOBaHUE U Pa3BUTHE 3HAHUN U HABBIKOB, CBA3aHHBIX C HAYYHO-UCCIIEI0BATEIbCKON AESITENbHOCTbIO;
— pa3BUTHE OPUEHTALIMU U YCTAHOBKH HA KAUECTBEHHOE OCBOEHHE 00pa30BaTEIbHOM MPOrpaMMBl;

— pa3BUTHE HaBBIKOB CaMOOPTaHU3aI1H;

— (popMupOBaHUE CAMOCTOSTEIBHOCTH MBILUIEHHS, CHOCOOHOCTH K CAMOPA3BUTHIO, CAMOCOBEPIICHCTBOBAHUIO U CAMOpealIn3alluy;

— BbIpabOTKa HaBBIKOB 3(D(PEKTUBHON CaMOCTOSATENbHON MPOPECCHOHANTBHON TEOPETUUYECKOM, MPAKTUUECKON M y4eOHO-UCCIIe0BATEIbCKOM e TeNb-

HOCTH.

IMoaroroBka k Jexuuu. KauectBo ocBOeHUs co/ep)KaHUs KOHKPETHOM NUCUUIUIMHBI IPSIMO 3aBHCHUT OT TOTO, HACKOJIBKO CTYJEHT cam, 0e3
BHEIIIHETro NPUHYKICHUs GOpMUpYyeT y ceds YCTAaHOBKY Ha MOJIY4YEeHHE Ha JIGKIMAX HOBBIX 3HAHUI, TOTMOIHSAIONIMX YK€ UMEIOIINECs 10 JaHHOU JHc-
nuIIMHe. BpeMs Ha MOATOTOBKY CTYJIEHTOB K JIByX4acOBOM JIEKLIUH 10 HOPMAaTHBaM COCTaBisieT He MeHee 0,2 Jaca.




IloaroroBka K NpakTH4YeCcKOMY 3aHATHIO. [I0Ar0TOBKA K IPAKTUYECKOMY 3aHITHUIO BKIKOYAET CJIIEAYIOIINE 3JIEMEHTBI CAMOCTOSATEILHON Jesi-
TEJIBHOCTHU: YETKOE MPEACTABICHUE LIEJIN U 3a/1a4 €r0 IIPOBEICHUS; BbIICICHUE HABBIKOB YMCTBEHHOM, AHATUTUYECKOU, HAyYHOH AESITEIbHOCTH, KOTO-
pBle CTaHYT pe3yJbTaToOM MpeacTosieil padboTel. BbipaboTka HaBBIKOB OCYILECTBIISICTCS C MOMOIIBIO MOMYyYSHHUsT HOBOM MH(pOpMaUu 00 U3ydaeMbIX
IIpoLeccax U ¢ MOMOLIBIO 3HAHUS O TOM, B KAKOW CTENEHU B JAHHOE BPEMsI CTYACHT BJIaZIcET METOJAMHU UCCIIEA0BATEIbCKON EATENbHOCTH, KOTOPBIMU
OH CTaHET MOJIb30BATHCS HA MPAKTHUECKOM 3aHATHH. [I0Ar0TOBKA K MPAKTUYECKOMY 3aHATHIO Hepeako TpebyeT moadopa MaTepuala, JaHHBIX U CIie-
LUAJIHBIX UCTOYHHUKOB, C KOTOPBIMU IPEICTOUT yueOHast pabota. CTyIeHTHI TOJIKHBI J10Ma MOATOTOBUTH K 3aHATHIO 3—4 mpumepa (OpMyIHPOBKU
TEMBl MCCIIEJOBAHUS, MPEICTABICHHOTO B MOHOTrpausiX, HAYUYHBIX CTaThbAX, OTYETAX. 3aTE€M OHU CAMOCTOSTEIHHO OCYIIECTBIISIOT MOUCK COOTBET-
CTBYIOUIMX HCTOYHHMKOB, ONPEAEISAIOT aKTyaJbHOCTh KOHKPETHOI'O UCCIIEOBAHUS MIPOLECCOB U SIBIICHUH, BBIIENIAIOT OCHOBHBIE CIIOCOOBI JOKA3aTelb-
CTBa aBTOPAMHU HAy4YHbIX pabOT LIEHHOCTU TOTO, YEM OHHU 3aHUMarOTCs. B Xole caMoro mpakTMYeCKOIo 3aHSITHUs CTYJEHTHI CHadaja MpeCTaBIsIOT
HailleHHble UMM BapuaHThl (OPMYJIHUPOBKH AKTYyaJlbHOCTH HCCIENIOBaHUA, 00CYKAAal0T UX U OOOCHOBBIBAIOT CBO€ MHEHHE O HaWJIy4llleM BapHaHTE.
Bpems Ha OATOTOBKY K MPAaKTUYECKOMY 3aHSATHUIO [0 HOPMAaTHBaM cocTasiisieT He MeHee 0,2 yaca.

IHoaroroBka k 1adopaTopHoMy 3aHATHIO. CaMOCTOSITENIbHASI TOJITOTOBKA K JIAOOPATOPHOMY 3aHATUIO HAllpaBlieHa: Ha pa3BUTHE CIIOCOOHO-
CTH K YTCHHIO HayYHOW W MHOM JINTEPATYyPhl; HA TIOMCK JONOJIHUTEIBHON HH(pOpMAIHK B ceTH MHTEpHET, MO3BOIISIONICH IiTy0xe pa3o0paThcsi B HEKO-
TOPBIX BOIIPOCAX; HA BBIACICHHUE NpU paboTe ¢ pa3sHbIMU HUCTOYHMKAMHU HEOOXOJUMOM MH(OpMaIy, KoTopas TpeOyercs JUlsl MOJHOLEHHOTO BBINOJI-
HEHMsI IPAaKTUYECKUX 3a[aHMii; Ha Pa3BUTHE YMEHHUS OCYIIECTBISATh aHAN3 BHIOPAHHBIX MCTOYHUKOB WH(POPMAILINHU, OIICHUBAHUS JJOCTOBEPHOCTH HC-
TOYHHKA; HA BO3MOXHOCTb CAMOCTOSITEJIBHOTO PEIIEHUS psAlla 3a7a4, IPEIJI0KEHHBIX I CAMOCTOSITEILHOTO IPOpeIMBaHus. BpeMs Ha MOAroTOBKy K
71a00paTOPHOMY 3aHATHUIO [0 HOPMAaTHBaM cocTaBisieT He MeHee 0,2 Jaca.

IMoaroroBka k KoJMJIOKBHYMY. KOJIOKBUYM mpencTaBisieT co00il KOJJIEKTUBHOE OOCYXJIEHHe pas3jena JUCHUIUIMHBI Ha OCHOBE CaMo-
croslloaroroBka Kk Ko/LIOKBUYMY. KOJIJIOKBUYM IpeACTaBiIseT COOON KOJUIEKTUBHOE 00CYXKJEHHE pa3/ielia JUCIUIIIIMHBI HA OCHOBE CaMOCTOSTEIb-
HOTO M3Y4YEHUs 3TOro pasjena cTyleHTamu. [IoaroroBka K JaHHOMY BHUIY y4YeOHBIX 3aHSATHH OCYILECTBIISETCS B cieayrouem nopsake. [Ipenonasa-
TeJb JIa€T CIMCOK BOIPOCOB, OTBETHI HA KOTOPHIE CIEAYET MOJIYUYUTh NMPU U3yUYEHUU OINPEAEICHHOrO MepeyHsl HayyHbIX UCTOYHUKOB. CTy/leHTaM BO
BHEAYJMTOPHOE BpeMs HEOOXOJMMO MPOYUTATh CHEIHATIBHYIO JIMTEPATypy, BHIIUCATH U3 HEE OTBETHI Ha BOMPOCHI, KOTOPbIE OYIyT 00CYyXIaThCs Ha
KOJJIOKBUYME, MBICIIEHHO C()OPMYJIUPOBATH CBOE€ MHEHHE 0 Ka)XJ0My M3 BOIPOCOB, KOTOPOE OHU BBICK&)XKYT Ha 3aHATHH. BpeMs Ha MOArOoTOBKY K
KOJUIOKBUYMY 110 HOpMAaTHBaM cocTaBiisieT He MeHee 0,2 Jaca.

IHoaroroBka Kk KOHTPO/IbHOI padore. KoHTponbHas paboTa Ha3HAYaeTCsl MOCIIE U3YUYEHUS ONPEAEICHHOro pasaeina (pas3ienoB) JUCHUILINHBI
U IpeJCTaBisieT co00M COBOKYITHOCTh Pa3BEPHYTHIX MHUCbMEHHBIX OTBETOB CTYZEHTOB Ha BOIPOCHI, KOTOPbIE OHH 3apaHee MOJIydaroT OT MpernoiaBare-
ns1. CamocTosiTeNIbHAs MOATOTOBKA K KOHTPOJIBHOM paboTe BKIIOYAET B ce0s: — M3ydyeHHE KOHCIEKTOB JIEKIIUH, PACKPHIBAIOIUX MaTepHall, 3HaHue
KOTOPOT'O IIPOBEPSETCS] KOHTPOJIBbHOM pabOTOMN; MOBTOpEeHUE Y4eOHOro MaTepuana, MoJy4YeHHOTO MPU MOJArOTOBKE K CEMUHAPCKUM, MPAKTUYECKUM 3a-
HATHUSM U BO BpeMs MX NPOBEJCHHU; N3YyUYEHUE TONOJHATEIBHON JTUTEPATYPBI, B KOTOPOU KOHKPETU3UPYETCS COJEpKaHUE MPOBEPSAEMBIX 3HAHMI; CO-
CTaBJICHHE B MBICIIEHHONH (hopMe OTBETOB Ha MOCTABICHHbIE B KOHTPOJHHOW paboTe BOMPOCHI;, (POPMHPOBAHME MCHXOJOTHUYECKOM YCTaHOBKM Ha
YCIEIIHOE BBIIOJIHEHUE BCeX 3aJaHuil. BpeMs Ha MOAroTOBKY K KOHTPOJIbHOM paboTe Mo HoOpMaTHUBaM COCTaBIISIET 2 yaca.

IToaroroBka k 3a4ery. CaMocTosITENbHASI NOATOTOBKA K 3a4€Ty JOJKHA OCYILECTBIIATHCS B TEUEHUE BCero cemectpa. Iloaroroska Bkitoyaer
CJIEIyIOIINE EHCTBHS: IEPEUUTATh BCE JIEKIIUH, a TAKXKE MAaTEPHAIIbl, KOTOPHIE TOTOBUJIIMCH K CEMUHAPCKUM M IPAKTUYECKHUM 3aHATHSIM B TEUEHHE Ce-
MecTpa, COOTHECTH 3Ty MH(POPMAIIMIO C BOIIPOCAMH, KOTOpPbIE JaHbl K 3a4eTy, €ClIM MH(POpMAlUK HEIOCTaTOYHO, OTBETHI HAXOIAT B MPEIJIOKEHHOM



npenojasaresieM JuTeparype. Pexkomenayercs nenath KpaTkue 3anucu. BpeMs Ha moAroToBKy K 3a4eTy MO HOpMaTHUBaM COCTaBJIsieT HE MeHee 4 ya-
COB.

IMoaroroBka k 3x3amMeHy. CaMOCTOsITENIbHAS MOJTOTOBKA K 9K3aMEHY CX0)Ka C MOATOTOBKOM K 3a4eTy, OCOOCHHO eclii OH AudQepeHInpoBaH-
Hblil. Ho 00beM yueOHOTO MaTepuasna, KOTOPbI Hy’KHO BOCCTAHOBHUTH B MaMATH K SK3aMEHY, BHOBb OCMBICIUTh U MOHSTh, 3HAYUTENBHO OOJIbIIIE, TO-
aToMy TpeOyeTcst O0bIlie BpeMEH! U YMCTBEHHBIX YCWIHA. BaxkHo chopMHupoBaTh 1EIOCTHOE MPEACTABICHUE O COJEPKaHUN OTBETA HA KaKIbIA BO-
IpOC, YTO MpEeJIoiaraeT 3HaH|e Pa3HbIX HAYYHBIX TPAKTOBOK CYIIHOCTH TOT'O MJIM MHOTO SIBJICHUS, IIPOLIEcca, YMEHUE PACKPhIBATh (haKTOpHI, Ompeie-
JISTOIUE X TPOTUBOPECUMBOCTD, 3HAHNE UMEH YUCHBIX, U3YUYaBIIHX 00Cy)kaaemMyto nmpobiaemy. HeoOxoaqumo Takke mpuBecTd HHGHOPMALIUIO O MaTepH-
anax SMIIMPUYECKUX UCCIEAOBAHUM, YTO YKa3bIBAET HA BCECTOPOHHIOIO MOATOTOBKY CTYACHTA K 3K3aMeHy. BpeMsl Ha MOAroTOBKY K 9K3aMEHY 110 HOP-
MaTHBaM COCTaBIIAET 36 4acoB it OaKalIaBpoOB.

B ®BI'OY BO «MI'Y» opranu3zaiusi caMOCTOSITENIbHOM paboThl CTYEHTOB periaMmeHTupyetcs [lonokeHuemM o caMoCTOSTENbHON paboTe CTy-
JIEHTOB, MPUHATHIM YueHbIM coBeToM UT'Y 22 utons 2012 ¢

4.5.1TPUMEPHASI TEMATHUKA KYPCOBBIX PABOT (ITPOEKTOB)

He npenycmoTpeHo.



5. YYEBHO-METOJUYECKOE U UH®OPMAIIMOHHOE OBECHEYEHUE
JUCHUILIMHBI (MOLYJIS)

a) OCHOBHas JIuTeparypa:

1. Kepnwuran, bpaiian V. f3pik nporpammupoBanus C: - 2-¢ uzgm., nepepad. u gom. - CII6. :
Huanextuka, 2020. - 288 ¢.(17 2x3.)

2. 2. KJ. Kupuuenko, S3siku mporpamMmupoBanus: yued. mocooue - Boct.-Cub. roc. akas.
obpazoBanus. - Upkyrck : M3a-so BCI'AO, 2014. - 105 c. - ISBN 978-5-91344-765 (20
9K3.)

3. Kpacos, Bukrop MBanosu4, IIpakTuueckoe mnporpammupoBanue: yued. mocodue / B. U.
Kpacos, A. A. IlepeBanos; - Upkyrtck : U3a-Bo UT'Y, 2015. - 111 c. ; 20 cm. - ISBN 978-5-
9624-1279-5 (66 3k3.)

4. AnnpuanoBa, A. A. AnropuTMu3anusa U nmporpaMmupoBanue. [IpakTukym : yaeOHOE moco-
oue / A. A. Anuppuanona, JI. H. Ucmarunos, T. M. MyxrtapoBa. — Cankr-IlerepOypr :
Jlanb, 2022. — 240 c. — ISBN 978-5-8114-3336-0. — Tekct : anexkTpoHHBIi // JlaHb :
IeKTpOHHO-OMOMoTewnass cucrema. — URL: https://e.lanbook.com/book/206258 (mata
oOpamenus: 21.03.2022). — Pexxum gocTyma: Ui aBTOPHU3. MOJIb30BaTENCH.

0) IoNOJIHUTENbHAS TUTEPATypa

5. Kpusnos, A. H. Anroputmusanus u nporpammupoBaHue. OCHOBBI POrpaMMHUPOBaHUS HA
C/C++ : yuebnoe mocobue / A. H. Kpusnos, C. B. Xopomenko. — Cankr-IlerepOypr
:CII6I'YT um. M.A. bonu-bpyeBuua, 2020. — 202 c¢. — Tekcr : anekrponnsiit // Jlans :
JIeKTpoHHO-OnOMoTewnass cucrema. — URL: https://e.lanbook.com/book/180057 (mara
oOpamenus: 21.03.2022). — Pexxum gocTyma: uis aBTOPHU3. MOJIb30BaTENCH.

6. Conparenxo, Y. C. [IpakTtuueckoe BBeA€HHUE B A3bIK IporpamMmmupoBanusa Cu : yuebHoe mo-
cobue / U. C. Connatenko, U. B. IlonoB. — Caunkr-IlerepOypr : Jlanp, 2022. — 132 c. —
ISBN 978-5-8114-3150-2. — TexkcT : 37eKTpoHHBIH // JIaHb : 3IEKTPOHHO-OMONINOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/213149 (mata obOpamenus: 21.03.2022). —
Pexum noctyna: i aBTOpu3. MOJIb30BaTENEH.

B) 0a3bl TaHHBIX, HHOPMAIIMOHHO-CITPABOYHBIE U TTOMCKOBBIE CUCTEMBI:
. e-maxx.ru

. codeforces.com

. acmp.ru

. cses.fi

. olymp.isu.ru

. acm.timus.ru
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1. YHEBHO-JJABOPATOPHOE OBOPYJIOBAHHUE:

Jlis mpoBeneHUsl JIEKIMOHHBIX U J1a0OpaTOPHBIX 3aHATUN HEOOXOIMMa KOMIIBIOTEpHAs
ayJIUTOpHUS Ha 25 MECT C MPE3EeHTALMOHHBIM 000pY/I0BaHUEM U JJOCKOM.

6.2. IPO'PAMMHOE OBECIIEYEHHE:

1. CodeBlocks 20.03

2. NetBeans IDE6.7.1


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

3. Far Manager 20b1807.86

4. Python 3.8

6.3. TEXHUYECKHUE U SJIEKTPOHHBIE CPE/ICTBA:

ATC acmp.ru, codeforces.com, olymp.isu.ru, mpe3eHTallMOHHOE OOOPYIOBAHHE, TEPCO-
HAJIbHBIH KOMITBIOTEP ¢ BO3MOXKHOCTBIO JICMOHCTPAIINHU MPE3CHTAIMN U HAIMCAHHBIX TPOTPAMM.

7. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

HpI/I pealin3alilii JaHHOI'0 KypcCa HMCIIOJB3YIOTCA CICAYIOMIHC O6p330BaTeJ'IBHI>I€ TCXHOJIO-
THUU: TCXHOJIOTMH TPAAULIUOHHOI'O o6yqu1/1;1, HUI'POBBIC TCXHOJIOTWMH, TCXHOJOIWMH HpO6JIeMHOI‘O
O6yLIeHI/I5[, TE€XHOJIOTHH O6yLIeHI/IH B COTPYAHHYECTBEC, TCXHOJIOIHM KOHTEKCTHOI'O O6y‘leHI/IH, HUH-
TCPAKTUBHBIC TCXHOJIOTHHU, TCXHOJIOIMU JUCTAHIUOHHOI'O o6yquH51, AKTUBHBIC IICAArOr'M4CCKUcC
TCXHOJIOI'H.

8. OHEHOYHBIE MATEPHUAJIBI UISI TEKYIIEI'O KOHTPOJISI U
ITPOMEXYTOYHOU ATTECTALLUU

8.1. OEHOYHBIE MATEPHAJIBI IS BXOAHOI'O KOHTPOJIA
Tectsl B ATC Ha 3HaHME OCHOBHBIX KOHCTPYKIMH s13b1K0B C++ 1 Python.
8.2. OEHOYHBIE MATEPHAJIBI TEKYIIEI'O KOHTPOJIA

[IpoBeneHne TEKyIIEro KOHTPOJS OCYIIECTBISICTCS IyTEM aBTOMATHYECKOH IPOBEPKU
HANKMCAaHHBIX ydammMmcs nporpamm npu nomomnty ATC acmp.ru, olymp.isu.ru, codeforces.com.
[Tpumeps! TUMIOBBIX 3a/1a4 IS TEKYIIETO KOHTPOJIS.

1. ABTOOYyCHast SKCKypCHs
(Bpewms: 1 cek. [Tamsate: 16 M6 CrnoxHocTs: 14%)

OpFKOMI/ITCT MockoBCKoO# FOpOI[CKOﬁ OJIMMIINAJibl PCIINII OPpTraHUu30BaTh O630pHy10 9KCKYPCHIO I10
MockBe s YY4aCTHHUKOB OJIMMITUAIBI. I[J'ISI 3TOoro OBLIT 3aKa3aH HBYX3TaH(HBIﬁ aBTO6y0 (y‘-IaCTHI/IKOB
OJIMMITMAJbI JOCTATOYHO MHOI'O U B OOBIYHBIN OHH HE YMCIJ_IaIOTCH) BBICOTOH 437 CaHTUMCTPOB. Ha
9KCKYPCHOHHOM MApHIpyTE€ BCTPEUANOTCA N MocTOB. )KIOpI/I U OPTKOMUTCT OJUMIIMAABI OYCHb
00CCITOKOCHBI TEM, 4TO BBICOKHI I[BYXBTa)KHHﬁ aBTO6y0 MOKET HC MMPOCXaTh 1MoA OJHUM H3 HHUX.
M YAAJIOCh BBIACHHUTH TOYHYIO BBICOTY KaXXJOI'O U3 MOCTOB. ABTO6YC MOKET MMPOCXaThb oA MO-
CTOM TOIr'Ia U TOJIBKO TOrAa, KOrJia BbICOTa MOCTA NPCBOCXOAUT BBICOTY aBT06yca.

ITomorute OopraHu3aTopamMm y3HaTb, 3aKOHYHUTCS JIX DOKCKYPCHUA 6J'IaFOl'IOJ'Iy‘-IHO, a CCJIM HET, TO yCTa-
HOBUTD, I'IC npomoﬁ,ueT aBapus.

BxoaHbIe 1aHHBIE

Bo BxomHom ¢aiine INPUT.TXT cnauana comepxkurcs yucio N (I < N < 1000). {anee uayt N
HaTypaJibHBIX uncen, He npeBocxoaamux 10000 - BBICOTHI MOCTOB B CAHTUMETPAX B TOM MOPSJIKE, B
KOTOPOM OHU BCTPEYAIOTCS HA ITyTH aBTOOYyCA.

Brixoanbie 1aHHBIS



B enunctBennyro ctpoky BeixonHoro ¢aina OUTPUT.TXT nmyxHo BeiBecTH (ppasy "No crash",
€CJIM AKCKYPCHS 3aKOHYHUTCS Ojaronony4yHo. Ecim e nmpou3oiaeT aBapus, TO HY>)KHO BBIBECTH CO-
obmenue "Crash k", rne k - HOMep MocTa, Tie npousoiiaer aBapus. @paspl BHIBOIUTH 0€3 KaBbIUEK
POBHO C OJHUM TTPOOETIOM BHYTPH.

2. Ckyka
OTrpaHHYEHUE 10 BPEMEHU Ha TecT | cekyHaa
OTpaHWYCHUE TI0 MaMATH Ha TecT 256 MerabanT
BBOJ CTaHIapTHBIN BBOJ
BBIBOJI CTAH/IAPTHBIN BBIBO/T

Jlema He moOuT ckyuatsb. [loaToMy, Korga eMy CKy4HO, OH IpUayMbIBaeT urpsl. Kak-to pas Jlema
OpUIYMAaI CIEAYIOUIYIO UTPY.

3amaHa MOCIeI0BaTENbHOCT @, COCTOAIIAS U3 N IeNbIX yucen. Mrpok MoxeT cienarb HECKOIbKO
XOJIOB. 3a OJIMH XOJl UTPOK MOKET BbIOpaTh HEKOTOPBIN AJIEMEHT MOCIeA0BATEIHLHOCTH (0003HAYUM
BBIOpaHHBIN 371eMEHT ak) U yJaluTh €ro, Mpu STOM U3 MOCIEI0BATEIFHOCTH TaKXKe YIAISIOTCS BCE
aneMeHThl, paBHble ak + 1 u ak - 1. OnucaHHbIN X04 IPUHOCUT UTPOKY ak OYKOB.

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

Bxonnbie manHbIie

B nepBoii ctpoke 3amano nenoe unciao n (1 <n<105) — Koau4ecTBO >IEMEHTOB MOCIEA0BATEb-
HOcTU. BO BTOpO# cTpoke 3amucaHbl n 1enbix uncen al, a2, ..., an (1 <ai < 105) — snemeHTHI mo-
CJIeI0BATEJIbHOCTH.

Brixoansie 1aHHBIS

BriBenuTe 1ieoe 4uciio — MaKCUMaIbHOE KOJIMYECTBO OYKOB, KOTOPLIC 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=<2-10"5
1<n,m=<2-10"5
1<hi, ti<10"9

1<hi, ti<10"9

8.3. OHEHOYHBIE MATEPHAJIbI IPOMEXYTOYHOI'O KOHTPOJISA

[IpomexxyTouHast aTTecTalus MPOBOJIUTCS 110 UTOTaM pelieHus 3anad (He meHee 160) Ha pe-
cypcax acmp.ru, acm.timus.ru, cses.fi.

Jljig oy4yeHHs OLIEHKH «YIOBIETBOPUTEIBHO» JOCTAaTOYHO npopemiath 160 u 6onee 3agau
Ha YIOMSHYTBIX pecypcax. 3afaHus BHIOMPAIOTCS Ha YCMOTPEHHUE yUaIlerocss U3 MHOXKECTBA Ipe/-
JIO’)KEHHBIX Ha JAHHBIX pecypcax.

JUisl TIOTy4eHusl OLIEHKU «XOPOIIO», HEOOXOIMMO YCTHO OOBSCHHUTDH IMPEIOIaBaTeNo ajiro-
PUTMBI U METO/bI PEILIEHNUS, a TaK K€ MPOKOMMEHTHPOBAThH CBOIO MPOrPaMMYy IS OJJHOM WJIM JIBYX
U3 PELICHHBIX paHee CTYJICHTOM 3a/1a4, Ha BEIOOp IpernoiaBaTers.

Jljig 1osTydeHus: OLIEHKH «OTJIMYHO» HEOOXOJMMO PElIMTh BO BpPEMsI dK3aMeHa B peajlbHOM
BPEMEHHU OJIHY M3 3a7ay, MPEeAJIOKEHHBIX MPEroaBaTesieM U 3aTeM OOBSICHUTH aIrOpUTM M MPO-
rpaMmy JUisi €€ perieHus. 3ajada BBIOMpAETCsl TMpErnojaBaTelieM W3 3apaHee OMyOJIMKOBAHHOTO
CIIMCKA C YIOMSIHYTBIX BBIILIE PECYPCOB.

[IpuMepHBIi CIMCOK 3a1a4 JUIs IOJIY4EHHS OLICHKH «OTIUYHON:
https://acmp.ru/index.asp?main=task&id task=206 [loMo# Ha dJIEKTPUUKAX
https://acmp.ru/index.asp?main=task&id task=76 Myzei
https://acmp.ru/index.asp?main=task&id task=307 ATnersl
https://acmp.ru/index.asp?main=task&id task=249 CkoOku
https://acm.timus.ru/problem.aspx?space=1&num=1316 bupxa
https://acm.timus.ru/problem.aspx ?space=1&num=1128 JleneHue Ha rpymsl
10 https://cses.fi/problemset/task/1141 Playlist
11. https://cses.fi/problemset/task/1073 Towers
12. https://cses.fi/problemset/task/1085 Array Division

00 N oL a



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

PaspaboTuynk:

() 35k

noreHT kadeapst AullC 3yokoB O.B.
(T1O/IIIHCh ) (zaHHMaeMas JIOJLKHOCTD) (O.J1.0.)

ITporpamma coctaBileHa B cooTBeTCTBHH ¢ TpeboBaHmsMu O®I'OC BO mo HampaBlIeHHIO
nojaroroBkn 02.03.02 «DyHaameHTaaIbHasd HHGOPMaTHKa H HH(pOpMaIlHOHHBIE TEXHOJIOTHH» (Ypo-
BeHb OakanaBpmaTta), yTBep KJIeHHBIH npukazoM MuHHCTepcTBa 00pa3oBaHHA H Hayku Poccuiickoit
@eneparmu ot 23 aBrycra 2017 r. N 808, 3aperucrpupoBanHslii B MuHiocTe Poccnu «14» ceHTs06-
ps 2017 1. Ne 48185 ¢ U3MEHEHUSIMH U JONOJMHEHUAMH ¢ H3MEHEHHSIMH H JIONOJIHEHUSIMHU OT: 26
Hos0ps 2020 r., 8 peBpara 2021 1.



