MUHOBPHAYKH POCCUU
(benepanbHOE TOCYIapCTBEHHOE OI0I)KETHOE 00pa30BaTeNIbHOE YUPEKACHUE
BBICIIET0 00pa30BaHUs
«APKYTCKHM T'OCYJAPCTBEHHBIN YHUBEPCUTET»
OI'bOY BO «UT'Y»
Kadeapa AnredOpanyecknx 1 MH(POPMAIMOHHBIX CHCTEM

«yTBEP)K}IAIO»

PaGouasi nporpamMma auCHUIIHHBI

HanmenoBanue nucunmiaunbl (MoayJsi) b1.B.JIB.02.01 AnropuTmsl 1 aHamu3 CI0KHOCTH
Hanpasaenue nogrorosku 09.03.03 IIpuxnannas unpopmaTuka

HanpaBiaennocts  (mpodmuab) moaroroBku  IIpoektupoBanne u  paszpaboTka
UH(OPMAIIMOHHBIX CUCTEM

KBanudukanus BoINyCKHHKA — OakaiaBp

®opma 00yueHHs1 OUHas

WpkyTtck 2023



CornacoBano ¢ YMK HMuctutyta Marematukun ~ PexoMenmoBaHo kadeapoii AnreOpandeckux u
1 “HOOPMAITMOHHBIX TEXHOJIOTUI uHpopmanmonueix cucreM UMUT UT'Y:
[Tpotokon Ne 4 ot «10», 1asi 2023 r. [Ipotokon Ne 9 Ot «4» anpedst 2023 r.

///fﬁ 7 3aB. kadenpoii W

[Ipencenarens 7/ /7
Auronux B.T. ITaurenees B.U.




COJEPKAHUE

< YT - ©

— o ™M <

O ©
o ®
< T <

14
14
15
15

I © M~ o©



1. IIEJIM U 3ATAYH JUCIUATLINHBI

Hean

O3HaKoOMJICHHE C Hay4YHbIM 000CHOBaHHEM IOHSITHS «AJIropuT™M» MW OCHOBaMH TCOpHUU
CJIO)KHOCTHU AJITOPUTMOB, IMOBBIIICHHUC aHFOpHTMquCKOﬁ KYJbTYpPbl CTYACHTOB, O3HAKOMJICHHUC C
MeTOHHKOﬁ aHaJIn3a CJIO0XHOCTH aJITOPUTMOB U OCHOBHBIMHU aJITOPUTMaMU.

3agauu.
- 03HAKOMJICHHE C OCHOBHBIMH (POPMaJIbHBIMUA MOJCIISIMH JITOPUTMOB;

- OCBOCHHE METOJOB HWCCIICIOBAHUS QJITOPUTMOB W OICHKH WX aJITOPUTMHYECCKON
CJI0’KHOCTH;

- O3HaKOMIICHHUEC C (bYHI[aMeHTaJ'IBHBIMI/I aJIroOpuTMaMu O6pa6OTKI/I JaHHBIX.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YuyeOHas aucnmiuiiHa (MOIYJIb) OTHOCHTCS K 4YacTH MPOrpaMMebl, (Gopmupyemoin
y4acTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUN, M U3y4YaeTCsl Ha YeTBEPTOM Kypce.

2.2. J1nst m3ydeHust JaHHOW y4eOHOW MUCIUIUIMHBI HEOOXOIMMBI 3HAHUS, YMEHUS U HABBIKH,
dbopMupyemMbie MpealecTByIUMA quctummuHamu: Madopmatuka, [IporpammupoBanue, OCHOBBI
aNIropuTMU3anuu, JuckpeTHas MaTreMaTuka, SI3pIKH MPOrpaMMHUPOBAHUSL. .

2.3. [lepedenp mocnenyrOMMX y4eOHBIX JUCIMIUIUH, AJI KOTOPHIX HEOOXOAMMBI 3HAHUSA,
YMEHHS M HaBBIKH, (QOpMHpyeMble ITaHHOW YydYeOHOW IUCIUIUIMHOW: JUCIUTUIMHA SIBIISETCS
3aKJIFOYUTEHHOM B CBOCH 00JIACTH. .

3. TPEBOBAHMUSA K PE3YJIbTATAM OCBOEHUS U CHUIIJINHBI

IIporiecc ocBoeHMs AMCLUUIUIMHBI HampaBieH Ha (JOpMUPOBaHHE KOMIIETEHIMH (3JIEMEHTOB
cnenyromux kommnereHuuit) B coorBeTcTBur ¢ ®PI'OC BO no cooTBeTcTBYIOLIEMY HalpaBiICHUIO
MOJTOTOBKH.

Ilepedyenn nuIaHNpyeMbIX pe3yJIbTATOB 00y4YCHHS 10 JUCHUILIHHE (MOAYJII0),
COOTHECEHHBIX C HHAMKATOPAMH JOCTUKEHUSI KOMIIeTeHIUH

Nuauxkaropsl
Komnerennus . Pe3yabTaTnl 00yyeHus

KOMIIeTCHI I
ITK-3 Cnocobnocts | UK k3.1 3HaeT OCHOBHBIC MOJICTTH
JEMOHCTpALNH Crniocoben UCIIOJIb30BaTh | AJITOPUTMOB, OCHOBHBIE KJIACCHI
oOLIeHayYHBIX 0a30BBIX | MaTeMaTU4YEeCKUE 3HAHUSA B | 93PPEKTUBHOCTH aJTOPUTMOB,
3HaHUH MaTeMaTU4YecKuX U | MpodecCuoHaTbHON 00J1aCTH IPUMEHUMOCTH
€CTECTBEHHbIX  HayK U | JIeATeIbHOCTH paccMaTpUBaEMBbIX aJlFTOPUTMOB.
UH(POPMALIMOHHBIX YMmeeT omnpenensiTe CIOXHOCTb
TEXHOJOTHH;  CIIOCOOHOCTH MOCTPOECHHBIX AJITOPUTMOB,
IIPUMEHSITD B ONKCHIBaTh 3Ty CIOKHOCTh B
npodeccuoHanbHOM TEPMHHAX aHajn3a CIOKHOCTH
JESATEIIBHOCTH COBPEMEHHBIE aJITOPUTMOB, IIPUBOJIUTH
A3BIKM  TIPOrPaMMHUPOBAHUS, MaTemMaTuyeckue OOOCHOBaHUS
OIlEpallMOHHbIE CUCTEMBI, IIPOBOAMMBIX PACCYkKICHUH.
AIIEKTPOHHBIE OUOIMOTEKH U Brmageer npuemamm — aHanusa
IIAKEThl MPOTrpamM, CETEBbIE 3P HEKTUBHOCTH aITOPUTMOB.
TEXHOJIOTHH.




MK k32 3HaeT  METOABl  MOCTPOCHHS
Crnocoben UCIOJIb30BaTh | aJrOPUTMOB, KJIacCCUYECKHe
TEOPETUYECKHE TMPHHLUIBI | TIepeOOpHbIE  aNrOpPUTMBI U
MH(GOPMAaLIMOHHBIX aJITOPUTMBI TEOpUH I'padoB
TEXHOJIOTUH B | YMeer pa3pabarbIBaTh
npo¢eccHOHaAIbHON JIOCTaTOYHO CJIO’KHBIE aITOPUTMBbI
JESTEIbHOCTH JUIsl pEIIEHNs] KOHKPETHBIX 3a/1a4
Bnaneer TEPMUHOJIOTUEH,
CBSI3aHHOM c OCHOBHBIMHU
HOHATUSIMH TEOPUH AITOPUTMOB U
aHaJIM3a CJI0KHOCTH.
MK 133 3HaeT TpeOyeMble BpPEMEHHBIC
CnocoOeH MNpUMEHATb B | PECYPCHl U PeCypchl NaMSATH IS
npogeccuOHaIbHON peanu3aluy TOro0 WM HHOTO

ACATCIIbBHOCTH COBPCMCHHBIC
A3BIKH IIPOIpaMMHUPOBAHUA,
OICpalilMOHHBIC CUCTCMBI
ITaKCThI ITPOTpaMM U CCTCBLIC
TCXHOJIOTHH

aJIrOPUTMA, OCHOBHBIE CTPYKTYPBI
JTAHHBIX, METOJIbI MIPEACTABICHHUS
rpadoB B iporpamme.

Ymeer UCIIO0JIb30BaTh
0COOEHHOCTH u pecypchl
KOHKPETHOTO A3bIKA Ui
o0paboTkn wuH(pOPMAIMK  TIPH
pELICHUH MPAKTUYECKUX 3a/1ay.

Buiangeer HaBBIKAMU
UCIIOJIb30BaHUS U3yUYCHHBIX
AJITOPUTMOB JJIsA HaIIMCaHuiAa

3((PEKTUBHBIX MPOTPAMM.




4. COAEPKAHUE U CTPYKTYPA JUCHUITJIMHBI

O0beM TUCHUIUIMHBI COCTABIISIET 5 3aUeTHBIX eauHull, 180 gacoB, B TOM 4ucie 35 4acoB HAa KOHTPOJIb, IPAKTHYECKAsS IMOATOTOBKA 78 4acoB.

dopma NpoMeKyTOYHON aTTeCTalluu: 7 CEMECTp - IK3aMEH.

4.1. COOEPKAHUE JUCHMIIJIMHBI, CTPYKTYPUPOBAHHOE IO TEMAM, C YKA3AHUEM BHUJOB YUEBHBIX 3AHATHUI 1 OTBEJIEHHOI'O HA HUX

KOJUYECTBA AKAJEMHUYECKHUX YACOB

Buasbl yueOHo# pa6oThl, BKJIIOYAA
CaMOCTOSITEJILHYIO PadoTy 00y4aromuxcsi 1

TPYAOEMKOCTH (B 4acax)

Dopmbl
KonrakTHas padoTa
Ce TeKyIero
Ne npenoaaBaTesisi ¢ 00y4aloIUMHICS
y Pa3nes 1ucuunInHbI/ TeMbl mec Camocrosi | KOHTPOJsA
wn ey CemuHapck
TeJbHAA | YCIIEBAEMOCTH
ue
Jlekuuu | (mpakTHYec Kowrpous, | patora +
P o0y4eHust | KOHTPOJIb
KHe
3aHATHSA)
1 | MartemaTrH4ecKie MOJIEIH aJrOPHTMOB 7 6 6 2 16 YCTHBIN OIpOC
2 | MatemMaTH4ecKre OCHOBBI aHAIIN3a AJITOPUTMOB 7 7 7 2 21 TECT
3 |OcHoBHBIE AITOPUTMBI 00pabOTKH HHPOPMALTIH 7 7 7 2 21 TECT
4 | AnroputMmsl Ha rpadax 7 7 7 2 22 TECT
5 |Xpanenue u ObicTpas 00paboTKa OOJIBIINX 00bEMOB HH(POPMALIUHU, CTPYKTYPhI 7 7 7 2 22 TECT
JTaHHBIX
Hroro yacon 34 34 10 102 180

4.2. IIJIAH BHEAYJUTOPHOI CAMOCTOSITEJIBLHOI PABOTBI OBYYAIOIIMXCSI IO JUCHUTLTUHE




CemecT
p

Ha3Banue pa3nesia, TeMbl

CamocTrosiTesibHasi padoTa 00y4alouxcs

Bun
CaMOCTOSITEJILHO
i padoTbI

Cpokn
BBINOJTHEH
usi

3aTpaTsl
BpPEeMeHH
(uac.)

MarteMaTH4eCKHue MOJCIN AJITOPpUTMOB

YWIT

1-5
MOJIOBHHA
Kypca +
IIOATOTOBKA
K 3K3.

16

OneHouHoe
CpencTBo

YCTHBIN OIPOC

YueoHo-
METOAHYECKOoe
o0ecneyeHue
CaMOCTOSITEILHO
il padoThI

MaremaTHYeCKHEe OCHOBEI aHAIN3a AJIrOPUTMOB

YWIT

1-a
IOJIOBHHA
Kypca +
IOJArOTOBKA
K 9K3.

21

TCCT

e-maxx.ru
ru.algorithmica.org/

OcHOBHBIE anTrOpUTMBI 00padOTKN HHDOPMALIUN

YWIT

2-5
IOJIOBUHA
Kypca +
IOJArOTOBKA
K JK3.

21

TCCT

e-maxx.ru
ru.algorithmica.org/

ANTopuTMBI Ha rpadax

YWIT

2-1
MIOJIOBUHA
Kypca +
MOATOTOBKA
K 9K3.

22

TECT

e-maxx.ru
ru.algorithmica.org/

Xpanenue u ObicTpas 06paboTka 60IBINX 00BEMOB
WHPOPMAIIUH, CTPYKTYPBI JaHHBIX

YWIT

2-51
IIOJIOBHHA
Kypca +
IIOATOTOBKA
K 3K3.

22

TECT

e-maxx.ru
ru.algorithmica.org/

O0611ast TPy A0EMKOCTh CAMOCTOSITEILHOM paOOThI MO TUCIUILIMHE (Yac)

102

N3 HuX 00bEM CaMOCTOSATEIIBHOM pa6OTBI C UCITOJI30BAHUCM DJICKTPOHHOI'O 06quHI/I$I )51

JIMCTAHITMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH (4ac)

80

Buowvl camocmosmenvuoii pabomoi:
P — nanucanue pegpepama, /] — noocomoska ooxknada, Y — evinonnenue ynpaxcuenuil,

O — nanucanue scce, IIm — evinoanenue npoexma, K - ketic-3adanue, Ilgp — nopmeonuo,
U — unghopmayuonnsiii nouck, Ilps — npesenmayus, JI — usyuenue numepamypol,
T (no orcenanuro) — 3anonnenue mabauyvl Jonnvr O2n «3Han, xomen y3uamo, Y3HAL»




Hn (no scenanuro) — 3anonmnenue madauyvi, cooepascauseii 4 cmonoya — «\N» - yoce 3uan, «+» — Hosoe, «-» — Oyman unave, «» — He NOHSII,
ecms ONPOChHL.

4.3. COIEP)KAHHUE YYEBHOT'O MATEPHAJIA
Pa3zpen 1 MaremaTuyeckue Mojae/u aJIrOpuTMOB

WuTyutrnBHOE moHATHE anropuTMa. OCHOBHBIE CBOMCTBA aJrOpUTMUYECKOro mporecca. HenocTtaTo4HOCTs MHTYUTUBHOTO OIpPEEICHUS
aropuT™Ma. MatemMatuyeckue MOJeNu alroOpuTMoB: ManiMHa TeropuHra, mamusaa [locra, yacTuyHO-peKypcUBHbIE (DYHKIMH, aIrOpHPMbI
Mapkosa.

Paznea 2 MartemMaTH4ecKHe OCHOBBI AHAJIN3a AJITOPUTMOB

Onenka pa3Mepa BXOJHBIX JAaHHbIX. BpeMeHHas M €MKOCTHas CIOKHOCTb alrOpUTMa. EOUHUIBI M3MEpPEHUS BPEMEHHM BBINOJIHEHMS
anroputMa. D(pPEeKTUBHOCTD ANTOPUTMA B pa3HbIX cirydasx CKOpocTh pocTa QyHKIHIL: 0-, OMera- U TeTTa-0THOLIeHUs, TpuMepbl. CpaBHEHNE
¢yHkuui (cBoiicTBa OTHOIIEHUI). OrpaHMYEHHOCTh IOKa3aTelsl CTENEeHHW pocTa CIOXKHOCTU. BbluMcieHHe BpeMEHM BBINOJHEHHUS
IPOrPaMMBI.

Pa3nen 3 OcHoBHbIE a1ropuT™MbI 00pad0TKN HHGOPMALMHT

Merton rpy0oii cuibl (McuepnbIBaOIIUN epedop, COPTUPOBKA BHIOOPOM U Iy3bIpbKOBAasi COPTUPOBKA). MeTO 1eKOMITO3UIINH (COPTUPOBKA
CIIUSIHMEM, OBICTpasi COpTUPOBKaA). bbicTpoe Bo3BeneHrE B CTENEHb 110 MOJYJI0. bUHApHBIN MOUCK (AUXOTOMUS 1O OTBETY).

Paznen 4 AnroputMbl Ha rpadgax



[Tonstue rpada, pazHoBuaHocTH rpadoB, MeToAbl 3afaHus rpadoB. OcHOBHbIE BUABI 3a7au Ha rpadax. O0xoxas! rpada B riIyOMHY U B
mmpuHy. Kpargaiimme mytu Ha rpadax: BOJIHOBOW ainroputm, anroputMm Jleiikctpel, anroputm dopna-bemnmana, anroputm ®@unoiina.
OcTOBHOE 1epeBO MUHUMAJIBLHOTO Beca, aroput™ Ilpuma, anroputm Kpackana. AIropuTM noucka MOCTOB U TOYEK COWICHEHUH.

Pa3nesn 5. Xpanenue u ObicTpast 00padoTka 00J1bINX 00beMOB HH(POPMALIH, CTPYKTYPbI JAHHBIX

HepeBo OunapHoro noucka. bunapnas kyda. JlepeBo otpe3koB. JlepeBo DeHBHKA.

4.3.1. [lepeyeHb CEeMUHAPCKHUX, MPAKTUYECKUX 3aHATHI U J1a00PATOPHBIX padoT

Ne Ne paznena HaumeHoBaHMe CEeMUHAPOB, NPAKTUYECKHUX U JIa00OPATOPHBIX TpynoeMKOCTb OueHoOYHBIE dopMupyemble
n/H U TeMbI padort (uac.) cpeacrsa KOMIIeTEHIIUHU
Bceero N3 Hux (MHIMKATOPBI)*
4acoB (MpaKTHYec
Kasf
NOoATOTOBK
a
1 2 3 4 5 6 7

1 11 WHTYyUTHBHOE MOHATHE AJITOPUTMA. 1 1 YCTHBIH onpoc [K-3 (MAK nks.1
WK nxs2 UAK

11K3.3)
1.2 MaremaTtnueckue MOJENN aIrOpUTMOB: MallMHa ThIOpHHra, 3 3 YCTHBIH o1poc MK-3 (MK k3.1
MmamuHa [locra, yacTHYHO-peKypCUBHBIE (DYHKIINHU, alTOPUPMBI NIK nxs2 UAK

Mapkosa. 11K3.3)
2 |11 BpemeHnHas 1 eMKOCTHas! CIIOKHOCTh aJlTOPUTMA. 1 1 BoinosiHenue 3agaHuii|[1K-3 (MAK k3.1
B ATC NAK nxs2 UAK

MK3.3)
1.2 Brruncnenue BpeMeHH BBITOJHEHUS TPOIPaMMBI. 2 2 BoinonHenue 3aaanuii|[1K-3 (MAK k3.1
B ATC MK nxs2 UAK

11K3.3)
3 3.1 MeTto1 AeKOMITO3UIIUY (COPTHPOBKA CIUSTHUEM, OBICTpast 1 1 BeinmotHeHUe 3amanuii|[[1K-3 (MK k3.1
COpPTUPOBKA). B ATC UK nxz2 UAK

1K3.3)




3.2 BricTpoe Bo3BeIEHUE B CTENEHD 110 MOJYJIIO. 1 1 BoinosiHeHue 3aganuii|[[1K-3 (MK k3.1
B ATC NIK nx32 UAK

MK3.3)
3.3 bunapHBIN TOUCK (AMXOTOMHMS TIO OTBETY) 1 1 BeimosiHeHue 3amganuit| [1K-3 (MK nks.1
B ATC NAK mx32 UK

1K3.3)
4.1 O06xompI Tpada B riIyOHHY U B IIHPUHY. 2 2 BoinosiHeHue 3aganuii|[[1K-3 (MK k3.1
B ATC NIK nx32 UAK

MK3.3)
4.2 Kparuaiimue mytu Ha rpadax 2 2 BeinosiHeHue 3amganuit| [1K-3 (MK k3.1
B ATC NAK mx32 UK

1K3.3)
4.3 OcToBHOE /IepeBO MUHUMAJILHOTO BEca 1 1 Beinmosinenue 3aganuit|[1K-3 (MK k3.1
B ATC UK nxs2 UAK

1K3.3)
4.4 AJITOPUTM ITOMCKA MOCTOB M TOYEK COWICHCHHS 1 1 BeimosiHeHue 3aganuit| [1K-3 (MK nks.1
B ATC NAK mx32 UK

1K3.3)
5.1 JepeBo OMHAPHOTO TTOMCKA 1 1 BoinostHeHue 3amanuii|[[1K-3 (MK nk3.1
B ATC UK nxs2 UAK

1K3.3)
5.2 JlepeBo oTpe3koB 2 2 BemonHenue 3amaannid|[1K-3 (MK mks.1
B ATC UK nxs2 UAK

1K3.3)
5.3 HepeBo denBuka 1 1 BeinonHenue 3ananuii|[1K-3 (MAK k3.1
B ATC NAK mx32 UK

1K3.3)

Bcero 34 34

ATC — asmomamuyecxue mecmupyroujue cucmemasl




4.3.2. IlepedyeHb TeM (BONMPOCOB), BLIHOCMMBbIX HA CAMOCTOSITE/IbHOE H3Y4YeHHe CTYJAeHTAMHM B PAMKaX caMoCTOsITeJIbHOH padoTsl (CP)

Tema 3ananue dopmupyemblie
KOMIETEHIIUU

Tema 1 beicTpsle anroputMsl JleMKcTpsl, N3yunts cTpykTypy “Cucrema TIK-3
IIpuma u Kpackana. HETepPeCceKaoNXCsl MHOXKECTB U

NPUMEHUTH €€ JII pealln3alny TpeOyeMbIX

AITOPUTMOB
Tewma 2 JlekapTOBO IEPEBO U €T0 CBOMCTBA. N3yunth MeTO paHIOMU3AIUHU U €T0 TIK-3
CKOpPOCTH BBINOJIHEHUS OTlepaluii Ha MPUMEHEHUE IJIsI TOCTPOSHU JeKapToBa
JEKapTOBOM JIEPEBE. JiepeBa

4.4, METOIAYECKHUE YKA3AHUSA IO OPTAHU3ALIMMA CAMOCTOSITEJIBHOM PABOTHI CTYJIEHTOB

CamocrosTenbHas paboTa cTyIeHTOB BceX (GopM U BUI0B 00yUEHHUs SBISETCS OAHUM U3 00s13aTeNIbHBIX BUAOB 00pa30BaTeNIbHOM J1eATEIbHOCTH,
obOecrieunBaromiel peanu3anuio TpedboBaHuii dDenepaabHBIX TOCYJAAPCTBEHHBIX CTAaHAAPTOB BEHICIIEro oOpa3oBanus. CorimacHO TpeOOBAHUAM
HOPMATUBHBIX JOKYMEHTOB CaMOCTOSITeNIbHAsI paboTa CTYACHTOB SIBISIETCS 00s3aTEIbHBIM KOMIIOHEHTOM O00pa30BaTelIbHOIO IMpoliecca, TaK Kak OHa
oOecrieynBaeT 3aKpPCIUICHUC II0JTy4YaCMbIX Ha JICKIUOHHBIX 3aHATUAX 3HAaHUHU IMyTeM HpI/IO6pCTeHI/I$I HAaBBIKOB OCMBICIICHHMA W PACIIUPCHHUA HUX
COJIep’KaHusl, HABBIKOB PEIICHUS aKTyalbHBIX MpoOjeM QopMUPOBaHUS OOLIEKYJIbTYPHBIX U MPO(ecCHOHANBHBIX KOMIETCHIMH, Hay4HO-
HCCJIEIOBATENILCKOM JesTeNIbHOCTH, MOATOTOBKM K CEMHUHapaM, JIaDopaTOpHBIM paboTaM, claue 3a4eToB W Sk3amMeHOB. CamocTosiTenbHas paboTa
CTYJEHTOB IIpEJICTaBIsieT CO00N COBOKYNHOCTh AayAUTOPHBIX W BHEAYJUTOPHBIX 3aHATHH u pabor. CamocrosrenbHas paboTa B paMmKax
00pa30BaTeNbHOTO MPOIlecca B By3€ PelIaeT CAeAyIONUe 3a1a4u:

— 3aKpEIUICHUE U paClIMPEHUE 3HAHWM, YMEHHUH, NOJYYEHHBIX CTyJACHTAMH BO BPEMs ayJIUTOPHBIX W BHEAYyIUTOPHBIX 3aHATUM, NIPEBpAIICHUE UX B
CTEpEOTHITHl YMCTBEHHOM U (pU3NMUeCKOi AesITeNbHOCTH;

— HpI/IO6p€TeHI/IC JOITOJIHUTCIIbHBIX 3HAaHWH U HABBIKOB T10 JUCHUIIIIMHAM yqe6H0ro I1J1aHa,

— ¢opMUpOBaHUE U Pa3BUTHE 3HAHUI U HABBIKOB, CBA3aHHBIX C HAYUYHO-HCCIIEI0BATENbCKON JESTENBHOCTHIO;

— Pa3BUTHUEC OPUCHTAIMN U YCTAHOBKH Ha KAUCCTBCHHOC OCBOCHUC 06p330BaTeHI>HOI>'I IMporpaMMmalI;

— pa3BUTHE HABBIKOB CAMOOPTraHU3alINH;

— (OpMUPOBAHKE CAMOCTOSTEIbHOCTH MBIIIJIEHHS], CIIOCOOHOCTH K CaMOPa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO U CaMOPEAU3alllu;

— BbIpabOTKa HaBBIKOB A(P(EKTUBHONW CaMOCTOATEIbHOW MPOGECCHOHATBHOW TEOPETUUYECKOM, MPAaKTUYEeCKOW H y4eOHO-HCCIeI0BaTENbCKON
JeSATeTLHOCTH.

IMoaroroBka K Jeknuu. KauecTBo 0CBOEHUS CoJiepiKaHUs KOHKPETHOW MUCIUILIMHBI MPSMO 3aBUCUT OT TOTO, HACKOIBKO CTYJEHT cam, 0e3
BHEIIHEro MPUHYXIEHUS (GOopMHUpYeT y cedsl yCTaHOBKY Ha IOJyY€HHUE Ha JIEKIUSX HOBBIX 3HAHUH, JOMOJHSIOMIUX YXE HMEIoIIuecs Mo AaHHON
JUCUUILTMHE. BpeMsi Ha MOArOTOBKY CTYJIEHTOB K JIByX4acOBOM JIEKIIMU 110 HOpMAaTHUBaM cocTaBiisieT He MeHee 0,2 yaca.

IMoaroroBka k mpakTH4YeckoMy 3aHATHIO. [[0ArOTOBKA K MPAKTHYECKOMY 3aHSATHIO BKIIFOYAET CIEAYIONINE DJIEMEHTHI CaMOCTOSITEIHHOU
JEATEIbHOCTH: YETKOE MPEACTABICHHUE e U 33]1ay €ro MPOBEJEHUS; BbIJICJICHUE HABBIKOB YMCTBEHHOM, aHATUTHYECKOM, HAYUYHOU JEesATEIbHOCTH,



KOTOpBIE CTAaHYT pe3yJbTaTOM IpencTosieil paboTel. BripaboTka HABBIKOB OCYIIECTBISETCS C IMOMOIIBIO IMOJYYEHUS HOBOH HH(popManuu 00
U3y4aeMbIX MPOIeccax U C MOMOIIBIO 3HaHUS O TOM, B KaKOH CTENEH! B IaHHOE BPEMSI CTYICHT BJIa/ICeT METOJaMH HUCCIIEA0BATENLCKOM JesITeTbHOCTH,
KOTOPBIMH OH CTaHET I0JIb30BATHCS HA MPAKTUYECKOM 3aHATHH. [10roToBKa K MPaKTHUECKOMY 3aHATHIO HEPEIKO TpeOyeT moaoopa MaTeprana, JaHHbIX
U CHEIMATIBHBIX HCTOYHUKOB, C KOTOPBIMU MPEJICTOUT yueOHast padota. CTyAEHTHI TOJKHBI JOMa MOJITOTOBUTH K 3aHATHIO 3—4 ipuMepa popMyInpoBKU
TEMbl HCCIIEIOBAHUS, MPEACTABICHHOTO B MOHOrpausaX, HAay4YHBIX CTaThsX, OTYETaX. 3aTeM OHU CAMOCTOSATENBHO OCYHIECTBISIOT ITOHMCK
COOTBETCTBYIOIIUX HCTOYHUKOB, OINPEICNISIOT aKTyaJlbHOCTh KOHKPETHOTO HCCJIEIOBAHUS INPOLIECCOB M SIBICHUH, BBIACISAIOT OCHOBHBIE CIIOCOOBI
JI0Ka3aTeIbCTBA AaBTOPAaMH HAay4YHBIX pabOT LIEHHOCTH TOTO, YeM OHM 3aHUMAIOTCS. B Xozme camMoro mpakTH4YecKOro 3aHATHS CTYAEHTHI CHadaia
NPECTaBISIOT HAllICHHBIC UMY BapUaHTHI (POPMYJIMPOBKH aKTYaIbHOCTH MCCIIEIOBAHUS, 00CYKIAIOT UX U OOOCHOBBIBAIOT CBOE MHEHHE O HAMITYYIlIeM
BapuanTe. BpeMs Ha HOATOTOBKY K MPaKTUYECKOMY 3aHSATHIO IO HOPMaTHBaM cocTasisieT He MeHee 0,2 Jaca.

IMoaroroBka K ceMHHApPCKOMY 3aHATHIO. CaMOCTOsITENIbHAS MOJArOTOBKA K CEMHHApy HAIlpaBlieHAa: HA PAa3BUTHE CIIOCOOHOCTH K YTECHUIO
Hay4HOU W MHOH JIMTEepaTypbl; Ha MOMCK JOMOJHUTENBHON HH(OPMALUK, TO3BOJIAIONICH TITy0ke pa300paThcsi B HEKOTOPBIX BONPOCAX; Ha BBIICICHHE
npu paboTe ¢ pa3HBIMH UCTOYHUKAMHU HEOOXO0AMMOM HH(POPMALINH, KOTOpast TpeOyeTcst Ut HOJTHOTO OTBETa Ha BOIIPOCHI IJIaHA CEMUHAPCKOTO 3aHSTHS;
Ha BBIPAaOOTKY yMEHHs IPAaBWIBHO BBINKCHIBATh BBICKA3bIBAaHHWS aBTOPOB M3 HMMEIOUIMXCS HCTOYHUKOB HH(MOpPMALUH, OQOPMIATH HUX IO
oubnmuorpadguueckuM HOpMaM; Ha Pa3BUTHE YMEHHs OCYIIECTBIIATh aHAINW3 BHIOPAHHBIX MCTOYHMKOB MH(OPMAIMH; HA MOJITOTOBKY COOCTBEHHOTO
BBICTYIUICHHS 110 00CYKJaeMbIM BOIIpocaM; Ha (hopMUpOBaHNE HABbIKA ONEPATHBHOIO PEarnpOBaHMs Ha Pa3HbIe MHEHUS, KOTOPbIE MOTYT BO3HUKATh
npu 00CYK/IEHUH TeX WM UHBIX HAYYHBIX TPpoOieM. BpeMs Ha MOATrOTOBKY K CEMHHAPY IO HOpMaTHBaM cocTaBiisieT He MeHee 0,2 vaca.

[oaroroBka Kk KoJIOKBHYMY. KoutokBuym mnpencTaBisier coOoi KOJUIEKTHBHOE OOCYXKICHHE pasjena AMCHUILIMHBI Ha OCHOBE
CaMOCTOSITENIFHOTO M3yYeHHS 3TOTO pasziena cryaeHTamu. [[oAroToBka K JaHHOMY BHIY YYeOHBIX 3aHATHI OCYIIECTBIISETCS B CIEAYIOMIEM IOPSIKE.
[IpenonaBatens JaeT CIMCOK BOMPOCOB, OTBETHI Ha KOTOpBIE CIEAYET MOIYYHUTh NPU HU3YUYEHHHM ONPEACICHHOTO MepeuHs HayYHBIX HCTOYHHUKOB.
CryneHTaM BO BHEAYJTUTOPHOE BpeMsi HEOOXOAMMO MPOYHUTATh CIICHUAIBHYIO JIUTEPATYpPy, BHIHCATh U3 HEE OTBETHI HAa BOIPOCHI, KOTOPHIE OYyAyT
00CyX/1aThCsl Ha KOJUIOKBUYME, MBICJIEHHO C()OPMYJIMPOBATH CBOE MHEHHUE IO KaXKJAOMY U3 BOIIPOCOB, KOTOPOE OHM BBICKAXYT Ha 3aHATHH. Bpems Ha
NOJrOTOBKY K KOJJIOKBUYMY IO HOpMaTuBaM cocTapiisieT He MeHee 0,2 yaca.

IToaroroBka k KOHTPO/ILHOM padoTe. KoHTpobHAs paboTa Ha3HAYAETCs [TOCIIe U3YUYEHUS ONpeAETIeHHOr0 pa3ienia (pa3enoB) TUCIUILTUHBI U
npezcTaBisieT co00i COBOKYITHOCTh Pa3BEPHYTHIX MMCEMEHHBIX OTBETOB CTYACHTOB Ha BOIPOCHI, KOTOPBIE OHU 3apaHee MOJIYYaroT OT MPEToaaBaTes.
CamocrosTenbHas MOJATOTOBKA K KOHTPOJBHOM paboTe BKIIOYAET B ceOs: — M3ydeHHE KOHCIEKTOB JIEKLMH, pacKpHIBAIOIIMX MaTepuaj, 3HaHHe
KOTOPOTO IPOBEPSIETCSI KOHTPOJILHOW paboTOH; MOBTOpPEHHE Y4eOHOrO MaTepuala, MOJydYeHHOTO MPH MOArOTOBKE K CEMHUHAPCKUM, MPAKTUYECKUM
3aHATUSAM U BO BPEMs MX IPOBEJIEHUs; U3yUCHUE JOMOIHUTEIbHON JIUTEPaTyphl, B KOTOPOM KOHKPETU3UPYETCs COoJlepKaHHe MPOBEPSIEMbIX 3HAHUII,
COCTaBJICHHE B MBICICHHOH (pOpMe OTBETOB Ha IOCTABIICHHBIE B KOHTPOJBHOH paboTe BONPOCH]; (hOPMUPOBAHHE TICHXOJIOTMYECKONH YCTAaHOBKH Ha
YCIIEIIHOE BHITIOJIHEHUE BCEX 3a/laHui. Bpemst Ha MOAroToBKY K KOHTPOJIBHOU paboTe 1Mo HOpMaTHBaM COCTaBIISET 2 yaca.

IToaroroBka k 3a4ery. CamMOCTOsITENbHAS NOATOTOBKA K 3a4€Ty JODKHA OCYIIECTBISITHCS B TE€UEHHE BCero cemectpa. IloaroroBka BKIIOYaeT
CJIEAYIOUINE NeHCTBUSA: MEePEeUnTaTh BCE JIEKIUH, a TAaKXKe MaTepualbl, KOTOPbIE TOTOBWIMCH K CEMUHAPCKUM M NMPAKTHUECKUM 3aHATUAM B TEUECHHE
CeMecTpa, COOTHECTH ATy HH(POPMAIIUIO ¢ BOIIPOCAMH, KOTOPBIE IaHBI K 3a4eTy, €CJIM HH(POpMAaIUK HETOCTATOYHO, OTBETH HAXOMAT B MPEIIOKECHHON
npernojiaBaTeneM Jureparype. Pekomenyercs nenars KpaTkue 3anucu. Bpemst Ha HOAroTOBKY K 3aueTy M0 HOPMaTHUBaM COCTaBIIsIeT HE MeHee 4 4acoB.



IMoaroroBka k 3xk3ameny. CaMoCTOsTEIbHAS TOJITOTOBKA K 9K3aMEHY CX0a C MOJATOTOBKOH K 3a4eTy, 0COOCHHO eciiu OH nudpepeHIInpOBaHHBIN.
Ho o6wem yueOHOro MaTepuana, KOTOPBIA HYKHO BOCCTAHOBHTH B IMAMSATU K SK3aMEHY, BHOBb OCMBICIIUTh M TIOHSTh, 3HAYUTEIHHO OOJIBIIE, TTOITOMY
TpeOyeTcst 0oJible BpeMEHU U YMCTBEHHBIX ycuinii. Baxkno copmupoBaTh 11€10CTHOE MPECTaBIEHUE O COJIEP:KaHUU OTBETa Ha KaXKIblil BOIIPOC, YTO
MpEeJIoiaracT 3HAaHUE Pa3HBIX HAYYHBIX TPAKTOBOK CYIIHOCTH TOTO WIJIM MHOTO SIBICHUS, IPOIIECcCa, YMEHHUE PACKPBIBATh (DaKTOPBI, OMPEACTISIONIHE UX
MPOTUBOPEYMBOCTh, 3HAHME HMMEH YYEHBIX, M3YyYaBIIUX OOCykaaemyro mnpobiemy. Heobxomaumo Takxke mpuBecTH HH(OPMALHMIO O MaTepuanax
AMITUPUYECKUX UCCIAEAOBAHUH, YTO YKa3bIBa€T HA BCECTOPOHHIOIO MOJATOTOBKY CTYJI€HTA K SK3aMeHy. BpeMs Ha OATrOTOBKY K AK3aMEeHy 10 HOpMaTUBaM
cocrtapisieT 36 yacoB s OaKanaBpoB.

B ®BI'OY BO «UI'Y» opranu3zamusi camOCTOSTEIbHOW pabOThl CTYJAEHTOB perjamMeHTupyercs [lookeHHeM o caMOCTOSTENbHON pabote
CTYJI€HTOB, NPUHATHIM Y4eHbIM coBeToM UI'Y 22 utons 2012 r.

4.5. IPUMEPHASI TEMATHKA KYPCOBBIX PABOT (HPOEKTOB)

He npexgycmorpeno.



5. YUYEBHO-METOJUYECKOE U HH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUILIMHBI (MOY.JI5T)

a) OCHOBHas JIuTeparypa:

1. IMaBnos JI. A., [lepsoBa H. B. CTpyKTypsI ¥ anropuTMbl 00pabOTKH TaHHBIX: yUEOHUK IS
By30B. M31-Bo “Jlanp”, 2021. - 256 ¢. Pexxum noctyna: ObC “Jlanp” (http://e.lanbook.com,
HEOTPaHUYCHHBIH JJOCTYII)

2. KA. Kupuuenko, SI3bIku nporpaMMupoBaHus: yaed. nocodue - Boct.-Cub. roc. akaz,.
obpazoBanus. - Upkyrck : MU3n-8o BCI'AO, 2014. - 105 c. - ISBN 978-5-91344-765 (20 3k3.)

3. Maptseiaiok F0.M., Banbskosa B.C., lanmienko C.B. ATTOpUTMBI B aHAJIU3 CIIOKHOCTH: Y 4eOHO-
MeTtoaudeckoe nocoodue. N3n-so Tynbckuil rocyjapCTBEHHBIN M€arornyecKuil yHUBEPCUTET UM.
JI.H. Tosncroro, 2018. - 72 c. Pexxum nocryna: 3bC “Jlans” (http://e.lanbook.com,
HEOTPAaHUYEHHBIN TOCTY)

0) nomoNHUTENbHAS TUTEpaTypa:

1. BepuuxoB b. M ., lllyp A. M.. I'padsr u anropurms! Ha Hux. EkarepunOypr, u3a-Bo
ExarepunOyprckas akajgemMusi COBpeMEHHOI0 uckyccrna, 2012. - 158 c¢. Pexxum nocryna: 9bC
“Jlanp” (http://e.lanbook.com, HeorpaHUYEHHBII TOCTYII)

2. Anexcees, B. b. Jlexuuu no nuckperHoil MareMaTHKe: yuel. mocobue ajs cTy . By30B, 00yd. IO
Harp. BITO 010400 "Ilpuknaanas matemaTtuka u nuapopmatuka" u 010300 "dyngamenT.
uHpopmatuka u uapopM. Texnosnorun" / B. b. Anekcees. - M. : Uadpa-M, 2013. - 89 c. - ISBN
978-5-16-005559-6 (26 >k3.)

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

1. e-maxx.ru

2. codeforces.com

3. acmp.ru

4. ru.algorithmica.org/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHNEYEHHUE JUCIUIIJINHbI

6.1. YYEBHO-JIABOPATOPHOE OBOPY/JOBAHHUE :
J11g mpoBeieHns TEKIMOHHBIX 1 JJa0OpAaTOPHBIX 3aHATHUN HE00X0IMMa KOMITbIOTEpHAsI
AyJAUTOPUA Ha 25 MCCT C NPC3CHTALITMOHHBIM O60py,£[0BaHI/IeM )51 ﬂOCKOﬁ.
6.2. IIPOTPAMMHOE OBECIIEYEHUE:

1. CodeBlocks 20.03
2. NetBeans IDE6.7.1
3. Far Manager 20b1807.86

4. Python 3.8


http://e.lanbook.com/
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://e.lanbook.com/
https://e.lanbook.com/book/136391
https://e.lanbook.com/book/136391
https://e.lanbook.com/book/136391
http://e.lanbook.com/
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%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B5%D0%B2%2C%20%D0%92%D0%B0%D0%BB%D0%B5%D1%80%D0%B8%D0%B9%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%D0%BE%D0%B2%D0%B8%D1%87

6.3. TEXHUUYECKHE U SJIEKTPOHHBIE CPEJICTBA :

ATC acmp.ru, codeforces.com, olymp.isu.ru, Mpe3eHTAIMOHHOE OOOPYIOBAaHHE,
MEPCOHATBHBIN KOMITBIOTEP C BO3MOXKHOCTHIO JIEMOHCTPAIIUH TIPE3CHTAIMN U HATTMCAHHBIX
IpOrpamm .

7. OBPA3OBATEJIBHBIE TEXHOJIOT'UA

[Tpu peanuzanuu 1aHHOTO Kypca UCIOIb3YIOTCS CIeyoe 00pa3oBaTelbHble TEXHOIOTUU:
TEXHOJIOTUM TPAJULHOHHOIO OOY4YeHMs, HUIPOBbIE TEXHOJOTUH, TEXHOJOTUU MPOOIEMHOrO
Oo0y4YeHHsI, TEXHOJOTMH OOyYeHHUS B COTPYAHUYECTBE, TEXHOJOTHMM KOHTEKCTHOIO OOYydYeHus,
MHTEPAKTUBHbBIC TEXHOJIOIMH, TEXHOJIOTUN AUCTAHLIMOHHOTO O0y4YeHHsl, aKTUBHBIE TeJarOrn4ecKue
TEXHOJIOTHH.

8. OIHEHOYHBIE MATEPHUAJIBI VIS TEKYIIEI'O KOHTPOJISA U
MMPOMEXYTOYHOM ATTECTAIIAM

8.1. OULEHOYHBIE MATEPHAJIBI JJISI BXOJJHOI'O KOHTPO.I51

Tecter B ATC Ha 3HaHHE OCHOBHBIX KOHCTPYKIHH 51361K0B C++ 1 Python.
8.2. OLEHOYHBIE MATEPHAJIbI TEKYIIEIO KOHTPO.IS

Tectsl B ATC Ha 0OCBOCHHE TEKYIIUX TEM Kypca.
8.3. OLEHOYHBIE MATEPHUAJIBI MPOMEXKYTOYHOI' O KOHTPOJISI

[Ipumepsl THUIOBBIX 3a1ad Uil IPOMEXYTOYHOro KOHTpois. IIpoBepka ocymiecTBisercs
aBromarnyecku npu nomouin J0C «Illkona nporpamMmmucTa» acmp.ru:

Auaroputm DJioiiaa

(Bpewms: 1 cek. ITamsars: 16 M6 CrnoxHoctb: 36%)

[TonHbIN OpHUEeHTHPOBAHHBIN B3BELIEHHBIN rpad 3aman MaTpuneit cmexHnocTtu. [loctpoiite Marpuily
KpaTyallInxX IyTed MeXay ero BepliMHamMu. [apaHtupyercd, 4ro B Tpade HET LHKIOB
OTPHULIATEIILHOTO Beca.

BxoaHble JaHHbBIE

B niepBoii ctpoke BxonHoro daitna INPUT.TXT 3anucano equnctBeHHoe uncio N (1 <= N <= 100)
- KOJINYEeCTBO BepiuH rpada. B ciaenyronmx N cTpokax mo N yucen - MaTpHlla CMEKHOCTH Tpada
(J-oe 4mcno B i-0if CTPOKE COOTBETCTBYET Becy peOpa M3 BEpIIMHBI i B BepuInHy j). Bee uncna no
Monyto He npesbimatoT 100. Ha rinaBHOM quaroHain MaTpUILIbI - BCET/1a HYJIU.

Brixoanbie 1aHHBIS

B Bexoguoit ¢aitn OUTPUT.TXT BeiBenute N cTpok mo N uwucen - MaTpuily KpaTdyanimmx
pacCTOSHUN MEXAy MapamMH BEpILIMH. j-O€ YUCIO B 1-OM CTpOKE JOJDKHO OBITh PAaBHO BeCy
KpaT4yallIero MmyTH U3 BEPLIMHBI 1 B BEPIINUHY j.

ITpumep

Ne INPUT.TXT OUTPUT.TXT



14 05713
059100 12028
100028 111607
10010007 4

4100 100 0

Anaroput™m ®@opaa-benimana
(Bpewms: 1 cek. ITamsars: 16 M6 CrnoxHocts: 38%)

Jlan opueHTHUpOBaHHBIN rpad, B KOTOPOM MOTYT ObITh KpaTHBIE pedpa u netiu. Kaxmoe pedbpo nmeer
BEC, BBIPAKAIOLIUICS LIEJIbIM YHUCIOM (BO3MOXKHO, OTPHUIATENbHBIM). ["apaHTUpPyeTCs, YTO LIMKJIbI
OTPULIATEIIBHOTO BECA OTCYTCTBYIOT.

TpebyeTcs mocunTaTh UIMHBI KpaTYalIIMX My TEH OT BEPIIMHBI HOMEP 1 0 BceX OCTaIbHBIX BEPIIHH.
Bxoanelie 1aHHbBIE

Bo BxomHowMm ¢aiine INPUT.TXT 3anucano cnavana uncio N (1 <= N <= 100) - KoTu4ecTBO BEpIIHH
rpada, ganee uaet uncio M (0 <= M <= 10000) - konuaectBo pedep. Janee uger M tpoek uucen,
OIHCHIBAIONIUX pedpa: Hauano pedpa, KoHel| pedpa u Bec (Bec - menoe gyucio ot -100 qo 100).

BrIXoHBIC TaHHBIE

B Beixonnoit ¢aitn OUTPUT.TXT BeiBenute N uucen - pacCTosiHUS OT BEpIIMHBI HOMep | 110 Bcex
BepinH rpada. Eciu myTu 10 cOOTBETCTBYIOIIEH BEPUIMHBI HE CYIIECTBYET, BMECTO JUIMHBI MYTH
BbiBeuTe uyncio 30000.

ITpumep

Ne INPUT.TXT OUTPUT.TXT

145 0 10 11 30000
1210
2310
13100
31-10

231



Anroputm [leiikcTpbl
(Bpewms: 1 cek. I[Namsats: 16 M6 CnoxHocTs: 47%)

Jlan opuMeHTHpOBaHHBIN B3BelIeHHBIM Tpad. s HEro BaM HEOOXOAUMO HAWTH KpaTdauiiee
paccTostHUE OT BEpIIUHBI S 10 BepinHbI F.

BxoaHble nanHble

B nepBoii cTpoke BxoaHoro ¢aina INPUT.TXT 3anucaHbl Tpu uncna: N, SUF(1<N<100;1<S,F<
N), rae N - KonmnyecTBo BepwuH rpada. B cneayrowmx N cTpoKax 3anmncaHbl no N yncen - matpumua
CMeXHOCTU rpada, rae YMCno B i-oi CTPOKe j-om cTonbLe cooTBeTCTBYET pebpy U3 i B j: -1 03HavaeT
oTcyTcTBME pebpa mexay BepwmnHamu, a ntoboe HeoTpuuaTenbHoe uenoe yncno (ot 0 go 100) -
Hannyme pebpa gaHHOro Beca. Ha rnaBHOM AnaroHany maTpuLbl Bcerga 3anncaHbl HyAK.

BrixogHble 1aHHBIE

B Beixogno#t ¢aiin OUTPUT.TXT HeoOX0AMMO BBIBECTH HCKOMOE PACCTOSIHHE HIIH -1, €Cliu Iy TH
MEXly YKa3aHHBIMU BEPIINHAMU HE CYIIECTBYET.

IIpumep

Ne INPUT.TXT  OUTPUT.TXT

1321 3
011
401

210

Cnucox BOIIPOCOB K 3K3aMEHY:

1. I/IHTYI/ITI/IBHOC IOHATHC AJITOpUTMA. OCHOBHBIC CBOMCTBa AITOPUTMHUYCCKOI'O IIponecca.

2. HCJIOCTaTO'-IHOCTI) HHTYUTUBHOI'O OIIPEACIICHUSA aJIrOpUTMaA. MaremMaTHdeckue MOICIN
AJITOPUTMOB: MalllMHA TLIOpI/IHTa, MalllMHa HOCTa,

3. HenocraTouyHOCTh MHTYUTHBHOIO ONpENENEHUs aNropurMma. MaTtemaTuueckue MOJAETU
AJITOPUTMOB: YaCTUHO-PEKYPCHUBHbIE (DYHKIIMH, anropudmber Mapkosa.

4, OHeHKa pasMEpa BXOAHBIX TaHHBIX. BpeMeHHaH 1 €EMKOCTHas CJIIOKHOCTh aJIrOpruTMa.



5.  EnuHunel usmepeHus BpeMEHU BBINOJHEHUS anroputMa. (HQeKTUBHOCTh aNropuTMa B
Pa3HbBIX CIIydasix

6. Cxopocth pocTa (PyHKIMIA: 0-, OMera- U TeTTa-0THOIIEHUs, IpuMepbl. CpaBHEHHE (QYHKLNN
(cBoiicTBa OTHOWIEHMH). OrpaHMYEHHOCTh IIOKAa3aTessl CTENEHH pOCTa CIIOXKHOCTH.
Brruuciienue BpeMeH! BBIIOJIIHEHHS! IPOrPaMMBbl.

7. Meron rpy0oii cuiibl (MCUepIBIBAIOLINA TIepedop , COPTHPOBKA BEIOOPOM U ITy3BIPHKOBAs
COPTHUPOBKA).

8. MeTo 1eKOMITO3UIUH (COPTUPOBKA CIIUSIHUEM, ObICTpasi COPTHPOBKA).
9. beicTpoe BO3BeI€HUE B CTENEHD 110 MOIYJII0. BUHAPHBIN MOUCK (AMXOTOMUS IO OTBETY).

10. IlonsTre rpada, pazHOBHIHOCTH rpadoB, MeTobl 3a1aHus rpadoB. OCHOBHBIC BU/BI 33/1a4
Ha rpadax.

11. O6xomp! rpada B rITyOMHY U B IIUPHUHY.

12. Kparuaiiiue nytu Ha rpadax: BOJHOBON aJITOPUTM, anroputm JlefkcTpsl,

13. Kparuaiimmue nytu Ha rpadax: anroputm Dopaa-bemmvana, anropurm ®noiina.

14. OcToBHOE IepeBO MUHUMAIBHOTO Beca, anroputm [Ipuma, anroputm Kpackana.

15. Anroput™m norcka MOCTOB U TOYEK COUJIEHEHUS.

16. Metozas! xpaneHus: HHPoOpMAIMN Ha OMHAPHBIX CTPYKTypax. [lepeBo OMHApHOTO MOMCKA.
17. bunapnas Kyya.

18. JlepeBo OTpe3KOB.

19. JlepeBo DeHBUKA.

20. JlexapToBO AepeBo.

Paspaborumk:

0 S5

norent kadenpsl AullC 3y6koB O.B.
(moamuce) (3aHMMaemast 10JKHOCTbD) (®.1.0.)

[IporpamMma coctaBieHa B coorBercTBUU ¢ TpeboBanusmu OI'OC BO mo HampaBiieHUIo
noarotoBku 09.03.03 «[Ipuxiagnas uHpopmatuka» (ypoBeHb OakanaBpuaTa), yTBEp:KICHHBIH
npukazoM MunucrepcTBa oOpasoBanus u Hayku Poccuiickoit @enepanuu ot «19» centsiops 2017 r.



Ne 922, 3apeructpupoBannbiii B Munrocte Poccun «12» oxtsi6pst 2017 r. Ne 48531 ¢ usmeHeHusIMH
u gonojHeHusMu ot 26.11.2020 r., 8.02.2021 r.

[IporpaMma paccMOTpeHa Ha 3acelanuu Kapenapbl AnreOpanyecKux W MH(GOPMAIMOHHBIX
CI/ICT%”I/IMI/IT Uy «4» anpens 2023 r.
,/Wﬁ%TOKOH Ne 9 3aB. kadenpoii [TanTenees B.1.

/
N/

Hacmoswas npoecpamma, ne modcem Ovimb 80CHpoussedeHa HU 8 Kakou ¢popme 6e3
npeosapumenbHo20 NUCbMEHHO20 paspeuletust Kagheopuvl-paspabomuuka npocpammoi.



