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I. AnHOTALIUA
1. llean u 3a1a494 JUCUUILIAHBI:

N310uTh Knaccu(uKauio aaropuTMUYECKUX 33]1a4 U aJlTOPUTMOB, OCHOBAH-
HYIO Ha UX CJIOXHOCTH. O3HAKOMUTDH CTYJECHTOB C TUIIMYHBIMU METOAAMH pa3pa-
60TKH 3G (HEKTUBHBIX AJITOPUTMOB U € 3(H(HEKTUBHBIMU AITOPUTMAMHU PEIICHUS 3a-
Jla4 U3 BAXXHEUIINX Pa3AesioB JUCKPETHOM MAaTeMaTUKU U IPOrpaMMHUpOBaHus. B
YaCTHOCTH, PACCMOTPETh aJTOPUTMbI COPTUPOBKU M MOUCKAa MH(OpMALMU, anro-
PUTMBI AJ1s1 pabOTBI C MHOXKECTBAMH, aJITOPUTMBI JIJIS 3a7a4 TEOPUH rpados, 6a3o-
BbIE QJIFCOPUTMBbI BBIYMCIUTEIBHON T€OMETPHUH, aJTOPUTMbI YMHOKEHUS MaTpHIL,
QJIITOPUTMBI JIJIs1 TIOUCKA 00Pa3IOB B CTPOKaxX. Pa3BUTh y CTYJIEHTOB yMEHHE OIIe-
HUBATH CJI0KHOCTh TOTOBBIX aJITOPUTMOB U 33/1a4 U KOHCTPYHPOBATH COOCTBEHHBIE
s¢dekTuBHBIE ANTOPUTMBL. J[aTh mpencTaBieHre 0 TUMUYHBIX NP-TonHBIX 3a1a-
qax, JJI1 KOTOPBIX HEM3BECTHBI 3(PPEKTUBHBIE aJITOPUTMBI, M O TIOJXOJaX K UX pe-
HICHHUIO.

2. Mecro aucuuniannsl B cTpykrype OOII

I[I/IC]_II/IHJII/IHa BXOOUT B pa3acii ((I/IH(l)OpMaTI/IKa )51 KOMMYHI/IKaHHOHHO-HH(i)Op-
MAallMOHHBIC TCXHOJIOTHUH) 00s13aTeNLHOM YacTH Oyioka 1.

IIpeaBapureibHble 3HAHUSA M HABBIKU. 3HAHUE KypCOB «/luckpeTHast marte-
MaTuka», «TeopeTrnueckrue OCHOBBI MHPOPMATUKNY, «METobl MporpaMMUpOBa-
HUs», «MaremaTudeckast JIOTuKa U TEOPHUsl aiTOPUTMOBY.

JanbHeiee ucnosb3oBanue. [lonydeHHbIE 3HAHUS HCIIOJIB3YIOTCS B MOCIIE-
JIYIOIIEM MPU U3y4EHUH NpeaMeToB: «ba3bl naHHbIX», «IIporpaMmMHas HHXXEHEPUSD)
U IPYTUX, a TAaKXKe JJIsl TPOJIODKEHUSI 00yUeHHsI B MarucTparype.

3. O0beM TUCHUILIMHBI: 9 3aUeTHBIX eIUHNIL, 324 akajeMUYeCKHX Yaca, B TOM
yucie:

KOHTAKTHas ayauTopHasi padora nexuuii 109 gacoB, mpakTudeckux 3ansatuii 46
9acoB,

KOHTAKTHAasi BHEAYIMTOPHAsi pab0oTa KOHTPOJIb CAMOCTOSITeNIbHOM paboTh! 10 va-
COB, B TOM 4HCJIe pacueTHo-rpaduueckas padora 10 yacos;

camocTosiTeIbHAasE padora 159 yacoB, B TOM 4KClie KOHTPOJIb 68 4acos.



4. IlepeyeHb MIIAHMPYEMBIX Pe3yabTATOB 00YYEeHHUS N0 JMCHMILIMHE, COOTHE-
CEHHBIX € IJIAHMPYEMBbIMH pe3yJbTATAMH OCBOCHHSI 00pa30BaTeIbLHOI Mpo-

rpaMMbI:

[TmanupyeMble pe3ybTaThl OCBOCHHSI
oOpa3oBarensHON mporpamMmbl  (op-
MUPYEMBbIC KOMITCTCHIIVH )

[Tnanupyembie pe3yibTaThl OOyYCHHUS
10 JUCLUILINHE

OIIK-3, CniocobeH k pa3paboTKe anro-
PUTMUYECKUX W MPOTPAMMHBIX pelle-
HUI B 00J1aCTH CUCTEMHOTO M TIPHKJIA/I-
HOTO TPOTPaMMHUPOBAaHUS, MaTeMaTH-
YeCKUX, WH(OPMAIMOHHBIX M HMMHTA-
IIMOHHBIX MOJIEJNIeH, CO3AaHI0 UHDOP-
MallMOHHBIX PECYpCOB II00aNbHBIX Ce-
Tei, 00pa30BaTEIHLHOIO0 KOHTEHTA, MPH-
KJIAQIHBIX ©0a3 JaHHBIX, TECTOB W
CPEICTB TECTUPOBAHHWS CHCTEM U
CPEICTB Ha COOTBETCTBHE CTaHAapTaM
Y UCXOJHBIM TPEOOBAHUSIM

OIIK-3.1 3HaeT OCHOBHBIE MOJOXECHUS
Y KOHLIETIIIUK B 00J1aCTH MPOrPaMMHUPO-
BaHMUS

OIIK-3.2 3Haer apXUTEKTypy S3BIKOB
POrpaMMUPOBaHUS

OIIK-3.3 CocTaBusieT IpOrpaMmsl

5. ®opma NpoMe:KyTOUHOM ATTECTAMU U CEMECTP NMPOXO0KIeHU:

’K3aMEH B 6—7 ceMecTpax
6. SI3pIk MpenogaBaHus:

pyCCKHI

II. Conep:xxanne JUCUMILIMHBI, CTPYKTYPUPOBAaHHOE 1O TeMaM (pa3aesaM) C
yKa3aHHeM OTBEJIEHHOI0 HA HUX KOJUYECTBA AKaJeMHYeCKHX YaCOB M BH/IOB

yueOHBIX 3aHATHI

Jiisl cTy1eHTOB 04HO# (GopMbI 00yUeHHS

VYuebHas mporpamma — KonrakTHas pabora (4ac.)

HAaMMEHOBAHUE pa3/icsIoB Jlexum [IpakTHyecKue Kon- Cam.
1 TEM 3aHATHS TPOJTh pao.,
Bcero BTy BTy cam. B T.4.
(ac.) TIPaKT. npaxr. | Pad.,B | KOH-
Bceero | mogro- | Beero | mogro- | T-4. PI'P | Tpolb
TOBKA TOBKa (vac.)

1 2 3 4 5 6 7 8

Monenu Berunciaennii | 20 8 3 0 10

bazoBbie CTpyKTYpBI 31 9 3 10 10




JTaHHBIX U OCHOBHEBIE
METOJIBI Pa3pabOTKu
3 PEKTUBHBIX aJIro-

PUTMOB
CopTupoBKa  MONUCK 46 14 6 0 26
K-ro HauMeHbIIIero

AIeMEeHTa

3ajauu MOUCKa U pa- 77 24 11 0 40
00Ta C MHOKECTBaMH

AJTOpUTMBI Ha Tpa- 61 18 8 0 34
bax

YMHOKEHHE MaTpHIL 19 8 3 0 9
Y CBSI3aHHBIC 33/1a91

Anroput™msel Ha cTpo- | 35 14 6 0 15
Kax

NP-1onusle 3agaun 35 14 6 0 15
Hroro 324 | 109 0 46 0 10 159

YyeOHast mporpaMma QM CHUTIIHHBI
1. Mopgenu BEIMUCICHUN

e CpaBHEHHE CKOPOCTH pocTa QyHKIIUH.

e MamuHsI C MPOU3BOJIBHBIM JOCTYIIOM K ITaMSITH. MepbI CII0KHOCTH BBIYMC-
JICHUM.

e PAM (ITAII-mamunbl) 1 MamuHbl ThIOpUHTA.

e JlunenHble mporpaMmbl. buTOBBIE JIMHEHHBIE TTpOrpamMMbl. BerBsiuecs
POrpaMMBbI (IEPEBhSI CPABHEHUH ).

e MopenbHbIi anropuTMUUYEcKuil s3bIK. CII0KHOCTh pean3alii OCHOBHBIX
KoHCTpyKumi Ha [IJII1-mammne.

2. ba3oBbIe CTPYKTYpHI JaHHBIX U OCHOBHBIE METOJBI pa3paboTku 3¢ HEeKTHB-
HBIX aJITOPUTMOB

e Cnucku, CTeKU (Mara3uHsl), ouepean. AJTOPUTMBI BHITTOJHEHHS] OCHOBHBIX
orepanun

e ['padbi, nepeBbs, OMHapHBIE AepeBbsi. CroOCOOBI MpeACTaBICHUS. AJITO-
PUTMBI 00X0/1a IEPEBHEB.

e MeToj pa3paboTKu aJITOPUTMOB «pa3eisiii U BIaCTBY». AJITOPUTM YMHO-
KEeHUsl TBOMYHBIX ymcen (anroputM Kapaiyost). Texuuueckas Teopema o0
OLICHKE pocTa PYyHKIMMI, 3aJaHHBIX PEKYPPEHTHBIMHU COOTHOIIEHUSIMU. BO3-
BEJICHNE B CTENEHB 10 MPOCTOMY MOAYJIO U €ro MpUMEHEeHus B g poBa-
HUU.

e JluHamuueckoe nporpaMMupoBanue. ONTUMaIbHOE YMHOKEHHE MOCIIEN0-
BareapHOCTH Matpull. Anroput™M Koka-fAnrepa-Kacamu myig pacno3HaBa-
Hus KC-s3b1k0B. 3aayda riio0anbHOro BbIpaBHUBAHMS CJIOB.

3. CoptupoBKa 1 IOUCK K-ro HaMMEHBIIIETO IeMeHTa



e HuxHue OLICHKH YKciia CPaBHEHUH (B «XYALIEM» U B «CPETHEM»).

e ANTOPUTMBI COPTUPOBKH OOMEHaMU (ObICTpasi COPTUPOBKA) U CIUSHUEM.

e AJIrOpUTM NHPAMHIATIBLHON COPTUPOBKU (C IOMOIIBIO JEPEBA).

e AJTOpPUTM JIEKCUKOTpapruuecKoil COPTUPOBKH.

e JIuHCIHBIC aNTOPUTMBI HAX0XKICHHS K-TO HAMMEHBIIIETO JIEMEHTA (B «XY/I-
HIEM» U B «CPEITHEM).

e TouHas OIleHKa YKCIla CPABHEHUH JUISl HAXOXKIACHHS 2-TO MO BEJIUYUHE JJIe-
MEHTa MHOeCTBa (Teopema Kuciauipia).

3amaun Moucka u paboTa ¢ MHOKECTBAMH

e MeTo1 pacCTaHOBKH (XEIIMPOBAHUE).

e MeTobl pa3pelieHns KOJUIM3Uil: BHELIHNUE U BHYTPEHHUE LIENIOYKHU, OTKPbI-
Tas aJipecallvsi, HIOBTOPHOE XEIIUPOBAHUE.

e AHaJIN3 CIIOKHOCTH BCTaBKU M MOMCKA IIPHU XemupoBaHuu. lIpakrnueckuit
BBIOOD XelI-(QyHKIIUY.

e JlepeBbsi ABOMYHOTO MMOUCKA. AJITOPUTM OCTPOCHHS ONTUMAIIBHOTO A€pEBa
JIBOUYHOTO TTOMCKA.

e 2-3-1epeBbsi. AIITOPUTMBI BCTABKH U YIAJICHHS 3JIEMEHTOB U3 2-3-7IepeBa.

e B-niepeBbs U anropuTMbl pabOTHI C HUMH.

e AJrOpUTMBI 1J1s1 pabOThI C CUCTEMAaMHU HEMEPECEKAIOIUXCSI MHOXKECTB C UC-
M0JIb30BAHUEM MACCHUBOB U CITHCKOB.

e AJITOPUTMBI 1J1s1 pabOTHI C CUCTEMAaMHU HETIEPECEKAIOIUXCSI MHOKECTB C UC-
MOJIb30BAaHUEM JPEBOBHUIHBIX CTPYKTYp (CKaTHE IMyTel).

e AJTOPUTM MPOBEPKHU IKBUBAJICHTHOCTH KOHEYHBIX aBTOMATOB.

e CniuBaeMble JEPEBBS U CLEIUISIEMbIE OUEPEIH.

¢ buHOMUanpHbIC U PUOOHAYYHEBBI KyUH U QJITOPUTMBI PAOOTHI C HUMHU.

o CTpyKTyphbl JaHHBIX JJIS IPEICTABICHUS TPOCTPAHCTBEHHON MHPOPMAIIUH:
2-d nepeBbsi, TOUEUHBIE KBaIpoAepeBbsi, MX-KBasIpoiepeBbs.

AnTopuTMBI Ha rpadax

e MuHuManbHOE OCTOBHOE JAepeBO: anroputMmbl Kpyckama, [lpuma u bo-
PYBKH.

e [louck B ri1yOMHY U IOWCK B IIUPUHY B HEOPUEHTUPOBAHHBIX K OPUCHTUPO-
BaHHBIX rpadax. Tonosornueckas COpTUPOBKA.

e AJTOPUTMBI OTIPENICTICHUSI MOCTOB M JIBYCBSI3HBIX KOMITOHEHT Tpada.

e ANTOPUTMBI ONIPEACIICHUS CUJILHO CBSI3HBIX KOMIIOHEHT U 0a3 rpada.

e AJTOPUTMBI TOCTPOEHUS TPAH3UTUBHOTO 3aMbIKaHUS rpada U HAXO0XKICHUS
KpaTyaliumx myTei (anroput™Msl Yopiosuia u Y opuoiua-®duoiiaa).

e 3ajaya 0 KpaT4allInX MyTAX U3 OJHOTO UCTOYHUKA (AJITOpUTMbI JIeHKCTpbI
u bennmana-®opaa). DpdexkTuBHas peannsaius anropurma J{edKkcTpsl.

e 3ajaya 0 MAKCUMAJILHOM MOTOKE B ceTax. Anroputm dopaa-dankepcona.

e ANTOPUTM HAXOXKJIEHUSI MAKCUMAJILHOTO IMOTOKA 3a KyOH4YeCKOe BpeMms.

e [IpocThie ceTu 1 3a1a4a 0 MAKCUMAJIBHOM TaPOCOYETAHUU ISl IBYAOJIbHBIX
rpados.

e 3aiaya 0 CTaOMILHOM MAPOCOYETAHUU.



e [[nanapusie rpadpbl.
e Packpacka rpadoB. S-packpacka ImIocKux rpados.
YMHOKEHHE MaTPHUL U CBA3aHHBIC 3a1a4H

e CBs3b 33J1a4l YMHOXKEHHUA OyJIEBBIX MATPHI] C 3aJa4eii HAXOXKICHHS TpaH-
3UTHBHOTO 3aMBIKaHUs rpada.

e Anroputm lITpaccena njs yMHOKEHUS MATPHII.

o AJITOPUTM «YETBIPEX PYCCKUX» JIJISI YMHOXKEHUSI OYJIEBBIX MAaTPHUIL.

e HBII-pa3znoxenue marpuu.

e CNo>XXHOCTh OOpalleHus] MaTpUIl, BEIYUCICHUS OMPEICIUTEN U PEIICHUS
CHUCTEMBI JIMHEUHBIX YPABHCHUU.

AJITOpUTMBI Ha CTPOKaX

e PerynsipHbie BBIPAKECHUS, S3bIKM U HEJIETEPMUHUPOBAHHBIE KOHEYHBIE aB-
ToMmaThl. Pacro3HaBanue 00pasIoB, 3a/1aBa€MbIX PETYJISIPHBIMHU BbIPAXKEHU-
SAMU.

e AnroputMm Knyra-Moppuca-lIparra nis 3aqaum BX0KIEHUS TOICIIOB.

® Z-ajirOpUTM JUTSl 3a7]a491 BXOXKICHHUS TOJICIIOB.

e Anroputm boiiepa-Mypa 1715 3a1a4n BXOKIECHHUS OJICIIOB.

e Anroputm Pabuna-Kapna nnst 3aaun BXOXKIEHUS OICTOBA.

e CyddukcHble 1epeBbs U periaeMble ¢ X MOMOUIBIO 3a1a4u. AJITOPUTM YK-
KOHEHa ISl TOCTpoeHusl cy(P(UKCHOTO AepeBa 3a JUHEHHOoe (0T ero pas-
Mepa) Bpems.

o [Ipumenenus cyhduxkcHbIX aepeBbeB. [[0MCK MOBTOPSIOMUXCS CTPYKTYD B
cTtpoke. Cxxkatue JaHHBIX METOJIOM 3uBa-Jlemmerns.

e Koawl Xaddpmana.

NP-nionnbie 331241

e Knaccel P u NP. CBoauMocTs 3a monuHoMuanbHoe Bpems. Teopema Kyka-
JleBuHa o NP-mioytHOTE 3a1a4M BBITIOJIHUIMOCTH OYJIEBBIX (hOPMYIL.

e [lonmmHOMUANBHBIN aNTOPUTM [JIs 3aa4M BeINOJIHUMOCTH 2-KHO.

e [Ipumepsl NP-moHbIX 3a/1a4 B JIOTHKE, Teopuu rpados, anredpe, KoMOUHA-
TOpuKe, MaremaruueckoM nporpammupoBanuu: 3-KH®, KJIMKA, BEP-
[IMMHHOE TTOKPBITUE, TAMNWJIBTOHOB TIMKJI, PACKPACKA, 3-
COYETAHUE, PASBMEHUE, POK3AK, 0-1 IIEJIOYMCJIEHHOE ITPO-
I'PAMMUWPOBAHUNE, KOMMHWBOSXEP, MHOT'OITPOLIECCOPHOE
PACITMCAHUE, YPABHEHUA B CJIOBAX u np.

e [logxonsl k pemennto NP-MOJHBIX 33724 C MCMOJB30BAHUEM DBPUCTHYE-
CKUX anroputMmoB. [lceBmomonMHOMUANEHBIE W TPUOIMKEHHBIE aJro-
puTMBL. MeTo BETBEH U IPaHUL.

e Knacc PSPACE. Ilonnora 3amaun QBF B 3ToM kinacce. PSPACE-nionHbie
urpsbl (00001IeHHas Teorpadusi, TeKC).

e COOTHOLIEHUSI MEXY KilaccaMH cl0KHOCTH. Teopema Casuua. Teopema
Nmmepmana. Mepapxust mo BpeMeHU U €eMKOCTU. Teopema o ToM, uto P #
EXPTIME. Teopema Jlaguepa.

e Manmns! Teropunra ¢ opakynamu. [Ipumep opakysnos A u B Takux, uro PA
= NP~ , PB £ NPB,



e AOcTpakTHasi CI0XHOCTh BbruuciaeHuid. Akcuomsl biatoma. Teopema Ileii-
tuHa. Teopema Pabuna. Teopema biatoma. Teopema o mpobenax.

II1. O0pa3oBaTe/ibHbIEC TEXHOJIOTHHU

VYyebnas nporpamMmma —
HAaMMEHOBaHUE Pa3/IeyioB U
TeM

Bun 3anstusa

O6p3.30BaTGJ'II>HI)Ie TCXHO-
JOIrnn

Moienu BeIYMCIIEHUNA

JICKIIMH, ITPAKTH-
YCCKUC 3aHATHUA

M3II0)KEHUE TEOPETHIECKOTO
MaTepuana, pelieHue 3a1a4q

PUTMOB

baz3oBbie CTPYKTYpBI JaHHBIX
¥ OCHOBHBIE METOJIbI pa3pa-
00TKH 3P PEKTUBHBIX aJIT0-

JICKIIUU, ITPAKTHU-
YCCKUC 3aHATHA

U3JI0KEHUE TEOPETUUECKOTO
MaTepuala, peueHue 3a1ad,
BeinojiHenue PI'P

CopTHpoBKa H IMOUCK K-T0
HaMMEHBIIIEr0 2JIEMEHTAa

JICKIUU, ITPAKTH-
YCCKUC 3aHATHUA

H3JI0KCHUC TCOPCTHICCKOI'O
MarTtcpuaja, pCuICHUC 3a1a4

3amauu noucka u padoTa c
MHO>KECTBaMHU

JICKIIMHU, ITPAKTH-
YCCKUC 3aHATHUA

M3JI0)KEHUE TEOPETHIECKOTO
MaTepuana, pelieHue 3a1a4q

ANTOpUTMBI Ha rpadax

JICKIIUHU, ITPAKTH-
YCCKUC 3aHATHA

H3JI0OKCHUC TCOPECTHICCKOI'O
MaTCpHaa, pCHICHUC 3ada4

3aHHBIC 3a4a4YU

YMHOKEHHUE MATPUIL U CBSI-

JICKIIUHU, ITPAKTHU-
YCCKUC 3aHATHUA

H3JI0OKCHUC TCOPCTHICCKOI'O
MaTcpuaia, pCIICHUC 3aaa4

AJITOpPUTMBI Ha CTPOKax

JICKIIMH, ITPAKTH-
YCCKUC 3aHATHUA

M3JI0KEHUE TEOPETHIECKOTO
MaTepuaa, perieHue 3a1ad

NP-mmoaubsIie 3agaun

JICKIIUU, ITPAKTHU-
YCCKUC 3aHATHA

U3JI0)KEHUE TEOPETHYECKOTO
Marepuaia, pelieHue 3a1au

IV. OueHouHble MaTepHAaJbI 11 IPOBeIeHUS TEKYIIeil U MPOMEe:KYyTOYHOM aT-

TecTaluu

TunoBble KOHTPOJIbHbIE 3aJaHUS U/WJIU KPUTEPUH 1J1sl IPOBEPKU HHIAMKATOPA

OIIK-3.1

TpeboBanus k | TumoBble KOHTPOJIBHBIC 3a0aHuUs U1 olleHKH | [Toka3arenmun u

0otku  3ddex-
TUBHBIX  aJIrO-
PUTMOB.

oOyuarolemycs | 3HaHUHM, yMEHU, HaBBIKOB KpUTEpUU Olle-
HUBaHMS,
mKajna OLIEHU-
BaHUA

3HaTh  TUOMWY- | [IpuMepbl BONPOCOB K DK3aMEHY: oleHka 3 —

HbIe TIpueMbl U (@ Meton «Pa3zaensii u BnactByi». OCHOBHasi| 3HA€T ~ OCHOB-

METOZIbl paszpa- | TeopeMa O PEKYPPEHTHBIX OLIEHKaX. YMHO-| HbI€  METOJIbl

’KEHWEe JUIMHHBIX uucen (anmroput™ Kapa-| paspaboTku
1yOb1). Bo3Benenue B cTeneHsb 1m0 npocTomy| SPPEKTUBHBIX
MOJIYJIIO ¥ €0 MPUMEHECHHS B IIHM(DPOBAHUH.| AITOPUTMOB,




TpeboBanusa K
oOyyJaromemycs

TunoBbie KOHTPOIBHBIC 3aJaHUSI 1JISI OLIEHKH
3HaHUW, YMEHHUH, HABBIKOB

ITokazarenu wu
KpUTEPUU OIIe-
HUBaHUS,
IIKaJga OIlCHH-
BaHUS

¢ JluHamuueckoe nmporpammupoBanue. OnTu-

MaJIbHOE YMHOKEHHE MOCIEA0BATEIIbHOCTH
Marpull. Anroput™m Koka-fnrepa-Kacamu
st pacnio3HaBanust KC-s3pikoB. ['1ob6aiib-
HOE BhIPABHUBAHUE CIIOB.

oneHka 4
KpoMme TOTO
3HaeT CTaH-
JapTHBIE aJro-
pUTMBI  JTMHA-
MHYECKOTO
IPOrpaMMHUpPO-
BaHUS U alro-
pUTMBI  THIIA
«Paznensait  u
BJIACTBYI»,
OllCHKa b5
KpoMme TOTO
3HaeT JoKa3a-
TEJIbCTBA KOP-
PEKTHOCTH
3TUX aJTOpHUT-
MOB

3HaTh  OCHOB-
HBIE CTPYKTYPbI
JAHHBIX, aJIro-
PUTMBI  COPTH-
POBKHU U MTOMCKA
uH(popManuu.

o 2-3-1epeBb,

[IpuMepbl BOITPOCOB K AK3aMEHY:

e Cnucku, CTeKU, ouepenu, rpadsl, AepeBbs.

[IpeacraBnenus nepeBbeB. OOX0ABI Aepe-
BbEB.

e ANTOpUTMBI COPTUPOBKH. beicTpas coptu-

pOBKa, NUpaMuaaIbHasi COPTUPOBKA, JIEKCH-
Korpaduueckass  copTUpoBkKa.  Huxaue
OIIEHKM 4YHUCJAa CPAaBHEHUU B aJIropuTMax
COPTHPOBKHU.

o JluHeliHbIC aANTOPUTMBI HAaXOXKACHUS K-ro

HAaMMCHBIIIEr0 »JJIeMeHTa. TodHas OliCHKa
qucia CpaBHeHI/Iﬁ AJI1 HaXOXKIACHHA BTOPOI'O
ITIO BEJINYHUHE 3JICMCHTAa MHOKCCTBA.

e XemmupoBaHue. Meroapl paspelieHust KoJj-

JU3UN (BHEITHUE IIEMIOYKH, BHYTPEHHUE 11e-
MOYKHU, OTKPBITAS aJipecalivisi, IOBTOPHOE Xe-
mupoBanue). CpegHee BpeMsi BBITOJIHEHUS N
orieparuii Ha XenI-TabJuIie.

L I[CpeBbﬂ ABOUYHOI'O ITOHUCKA. OnTuManbHbIe

ACPEBb ABOUMYHOI'O ITIOMCKA.

B-nepeBba.  Alroputmel

OllcHKa 3
3Ha€T OCHOB-
HBIC CTPYK-
TYpBI JaHHBIX U
IPOCTENIINE
AJITOPUTMBI
1. pabOThI C
HHMH, OIICHKA
4 — Kpome
TOro 3Haet 0o-
Jee  CIOXKHBIC
CTPYKTYPBI
JaHHBIX W JI0-
Ka3aTelIbCTBa
IIPaBUJIBHOCTH
aJIrTOPUTMOB,
OlICHKa 5
KpoMme TOT'O
3HAeT TEOPEMBbI
0 HWKHHUX Tpa-
HHIAX Bpe-




TpeboBanusa K
oOyyJaromemycs

TunoBbie KOHTPOIBHBIC 3aJaHUSI 1JISI OLIEHKH
3HaHUW, YMEHHUH, HABBIKOB

Ilokazatenu wu
KpUTEPUU OIIe-
HUBaHUS,
IIKaJga OIlCHH-
BaHUS

BCTAaBKH U YAAJICHUA 3JICMCHTA.

L AJIFOpI/ITMLI JJIA pa6OTBI C CUCTCMaMH HCIIC-

PECCKAOIMUXCA MHOXCCTB C HMCIIOJIb30Ba-
HHUCM MAaCCHUBOB M CIIMCKOB U C HMCIIOJIB30Ba-
HHUCM JCPCBLCB. HpOBepKa OKBHBAJICHTHO-
CTH KOHCYHBIX aBTOMATOB.

o CnuBaemeble ACPCBbA U CHCINIACMBIC OYC-

peIu 1 aaroprUTMbl padOTHI C HUMH.

e buHOMUanbHble U (UOOHAYYMEBBI Ky4H H

AJIrOpUTMBI pa6OTBI C HUMMU.

L CTPYKTypBI JaHHBIX OJIA IIPCACTABJICHUA

nmpocTpaHCTBeHHOM nH(popmaruu: 2-d aepe-
Bbs, TOUCUHBIE KBaJIpoIepeBbs, M X-KBapo-
JIepEBbSL.

MEHH  COPTH-
POBKM M IO-
UCKa U UX J0-
Ka3aTeNNbCTBA

3HaTb  OCHOB-
HBIC aTOPUTMBI
JUIS 3aja4d Teo-
puu rpados.

e MuHHUMAJILHOE OCTOBHOE ACPCBO:

[TIpumepsl BOITPOCOB K DK3aMEHY:
anro-
putmel Kpyckana, [Ipuma u bopyBku.

e [louck B rimyOMHY M MOUCK B upUHY. Toro-

JIOTUYECKasi COPTUPOBKA.

L AJ'IFOpI/ITMBI OonpeacjIcHrusd MOCTOB MW IBY-

CBSI3HBIX KOMITIOHEHT rpada.

L AJ'IFOpI/ITMBI HaxXOXACHHNS CHUJIBHO CBA3HBIX

KOMITOHEHT | 0a3 rpada.

e ANTOpUTMBI TOCTPOCHUS TPAH3UTUBHOTO 3a-

MBIKaHUA Tpada U HaXOXKICHUS KpaTIalImx
nyTel (aaropuT™bl Y opuioiijia v Y opiiosuia-
drnoitna).

e 3ajaya 0 KpaT4alllMX MyTSAX U3 OJHOTO HC-

TOYHHMKA (anroput™Mbl JleWkcTpsl U bem-
mana-®doppa).

L 33,[[3‘-121 0 MaKCHMaJIbHOM IIOTOKC B CCTiIX.

Anroputm ®Dopna-PankepcoHa. AITopUTM
HAXO0XKIEHUSI MAKCUMAJIBHOTO MTOTOKA 3a KY-
ouueckoe BpeMs. [IpocThie ceTn u 3amava o
MaKCHUMaJIbHOM TapoOCOYEeTaHUH [JIsl JIBY-
JOJIHBIX TpadoB.

e [Inanapusie rpadsl. [Ipumepsl Heranap-

HbIX TpadoB. Teopema KypaTorckoro (dop-
MYJIMPOBKQ).

oneHka 3
3HaeT OCHOB-
HBIC anro-
PUTMBI IJI 3a-
nad Ha rpadax,

onenka 4 —
KpoMme TOTO
3HAeT  yTBEp-

KJICHUSI O pa-
0oTe JITHX all-
TOPUTMOB,
OllCHKa 5
KpoMme TOTO
3HACT 3HAET JI0-
Ka3aTeabCTBa
3TUX  yTBEp-
JKIICHUM




TpeboBanusa K
oOyyJaromemycs

TunoBbie KOHTPOIBHBIC 3aJaHUSI 1JISI OLIEHKH
3HaHUW, YMEHHUH, HABBIKOB

ITokazarenu wu
KpUTEPUU OIIe-
HUBaHUS,
IIKaJga OIlCHH-
BaHUS

e 3ajjaya packpacku Tpados.
MJIOCKUX TpadoB.

S-packpacka

3HaTb  OCHOB-
HbIE aJITOPUTMBI
I paboThl C
MaTpHUIlaMH.

[IpuMepbl BOITPOCOB K 3K3aMEHY:

e CBs3b 337]a4l YMHOXEHUS OYyJIEBBIX MATPHII
C 3aJayel HaxOXKJICHMS TPAH3UTHBHOTO 3a-
MBIKaHUS Tpada.

e Anropurm IITpaccena.

e AJITOPUTM «YETBIPEX PYCCKUX.

e HBII-paznoxenue wmarpunpl. OOparieHue
MaTpuLl, BBIYUCIICHUE ONPEIEIUTENS, pelle-
HHE CHUCTEM JIMHENHBIX YPAaBHEHUM.

oIeHKa 3
3HAET MPOCTEHU-
e anro-
PUTMBI 1JIA pa-
00THI ¢ MaTpHu-
11aMu, OlicHKa 4
— KpOME TOTro
3HaeTr  Ooinee
s pexTuBHBIE
aJITOPUTMBI
I pabOThl C
MaTpULIAMH,
OLICHKa 5
KpoMe TOTO
3HaeT Jl0Ka3a-
TEIbCTBA Iepe-
YUCIIEHHBIX
BBIIIIE  yTBEp-
KJICHUU U KOp-
PEKTHOCTH aJi-
TOPUTMOB

3HaTh  OCHOB-
Hele  NP-mon-
HBIE 3aJla4yd H
METOJIbl MX pe-
IIECHUS.

[Tpumepsl BOITPOCOB K IK3aMEHY:

e NP-nonnora 3amau 3-KH®, KJIIMKA, BEP-
IMMHHOE IIOKPBITUE, T'AMWJIBTO-
HOB IIHUKIJI, PACKPACKA, 3-COYETA-
HUE, PASBBUEHUE, PIOK3AK, 0-1 IIEJIO-
UNCJIEHHOE ITPOT'PAMMUMPOBAHUE,
KOMMUBOSAXKEP, n MHOI'OITPOLIEC-
COPHOE PACITMCAHUE.

e Metoasl pemenns NP-nonnsix 3agau. [Ipu-
OmkéHHbIe anropuTMebl. [lceBnomnommaoOMu-
aJbHbIE AITOpUTMBL. MeTon BeTBeW W Tpa-
HUILI.

OllCHKa 3
3HAET IPUMEPHI
NP-1oHBIX 3a-
a4, oncHka 4
— KpOME TOTO
3HAa€T METOMIbI
pemennst NP-
IIOJIHBIX 3aj1ad,
OIlEHKa 35
KpoMme TOTO
3HAeT JIOKa3a-
TeabCcTBO  NP-
IOJIHOTHI CTaH-
JapTHBIX 3a/1a4

3HaTh  OCHOB-

[IprMepbl BOIIPOCOB K DK3aMEHY:
e [JosimHOMUanpHAsA CBOAUMOCTB. TpyaHBIE U

OlleHKa 3




TpeboBanusa K
oOyyJaromemycs

TunoBbie KOHTPOIBHBIC 3aJaHUSI 1JISI OLIEHKH
3HaHUW, YMEHHUH, HABBIKOB

Ilokazatenu wu
KpUTEPUU OIIe-
HUBaHUS,
IIKaJga OIlCHH-
BaHUS

HBIC TCOPCTHUYIC-

CKHUE  pe3ylib-
TaTbl ~ TEOPHUHU
CIIO’)KHOCTH

nosHble pobnemsl. Teopema Kyka-JleBuna
00 NP-nmonnore SAT.

e Teopema o PSPACE-nonnore QBF. Ilpu-
mepbl PSPACE-nonubix urp (06001ieHHas
reorpadusi, rexc).

e CoOTHOLIEHUSI MEXAY KIAcCaMH CJIOKHO-
ctu. Teopema Cosuua (PSPACE
NPSPACE). Teopema Nmmepmana
(NLOGSPACE = coNLOGSPACE). Hepap-
XUsl IO BPEMEHU U eMKOCTH. TeopemMa o ToM,
yto P # EXPTIME. Teopema Jlagnepa.

e Mamunbl Teropunra ¢ opakynamu. [Ipumep
opakynoB A u B takux, uto PA = NP~ , PB #
NPE

e AOcCTpakTHasi CJI0KHOCTh BBIYMCICHUIN. AK-
cuombl biitoma. Teopema Llevituna. Teopema
Pabuna. Teopema biroma. Teopema o ipobe-
nax.

3Ha€T OCHOB-
HBIE  KJIACCHI
CJIOJKHOCTH,
HEKOTOPbIE
CBOMCTBA ATHUX
KJIaCCOB,
orncHka 4
3HaeT  OoJee
riyookue  pe-
3yJbTaThl TEO-
pUH  CJIOKHO-
CTH, OIlCHKa 35
— KpPOME TOTO
3HAeT JIOKa3a-
TEJbLCTBA Tepe-
YHUCJIEHHBIX
BEHIIIIC  YTBEp-
JKIIEHUH

Tunosblie KOHTPOJ/IBHBIC 3a/ITaHUS U/ nim KPUTEPUHU AJIA IPOBEPKUN HHAUKATOPA

OIIK-3.2

TpeboBanus K

THunoBble KOHTPOJIBLHBIC 3aJIAHUS JIJISI OLICHKH

Ilokazarenu wn

oOy4aroriemMycst | 3HaHUH, YMEHUI, HABBIKOB KpPUTEPUH Olle-
HUBaHWS,
mKaja OLIEHU-
BaHUA

3HaTh  OCHOB- | [IprMepBI BONPOCOB K DK3aMEHY: OllcHKa 3 —

HBIC QJITOPUTMBI [¢ MOJIEIMpOBAaHNE  HEACTEPMUHUPOBAHHBIX| 3HAET  OCHOB-

JUIl paboThl CO | KOHEYHBIX aBTOMATOB. Pacro3HaBaHue 00-| HbIE ajro-

CTPOKaMH.

pasLoB, 3aJJaBaEMBIX PETYJIIPHBIMU BbIpaKe-
HUSIMHU.

e 3ajaya BXOXKJEHUS MOJCIOBAa. AJITOPUTM
Knyra-Moppuca-Ilparra. Z-anropurm. An-
roput™ boiiepa-Mypa. Anroputm PaOuna-
Kapna.

e CypdukcHbie nepeBbs. ANTOpUT™M YKKO-
HeHa. [Ipumenenus cy(PUKCHBIX TepeBbEB:
MOKCK MOBTOPSIOIIUXCSA CTPYKTYP B CTPOKE,

PUTMBI ISl 3a-
Jad Ha CTpO-
Kax, olleHKa 4
— KpOME TOTO
3HaeT  yTBEp-
KJICHUS O pa-
0oTe STHX aj-
TOPUTMOB,
OIlEHKa 35




TpeboBanusa K
oOyyJaromemycs

TunoBbie KOHTPOIBHBIC 3aJaHUSI 1JISI OLIEHKH
3HaHUW, YMEHHUH, HABBIKOB

ITokazarenu wu
KpUTEPUU OIIe-
HUBaHUS,
IIKaJga OIlCHH-
BaHUS

ckaTtue JaHHbBIX 1o 3uBy-Jlemnenio. KpOME€  TOTO
e Koanl Xaddmana. 3HAET 3HAET J10-
Ka3aTenbCTBa
3TUX  yTBEp-
JKIEHUH
YmMmets ucnons- | [Ipumepsl 3a1a4 A1 KOHTPOJIBHBIX paldoOT: OllecHKa 3 —

30BaTb  CTaH-
JIapTHBIC AJIrO-
PUTMBI Ha CTPO-
Kax U pazpaba-
TBHIBATh c00-
CTBCHHBIC aJIro-
PUTMBI.

e Brriunciaure HCIIOJIB3YCMBIC B aJIrOPpUTME

boiiepa-Mypa ¢pynkuuu R (X = {0, 1, 2}), L’
u |I" g pacnio3HaBaHMsS BXOXKICHHUS IIOJI-
ciaoBay = 101001201 B TexcT meTogom boii-

epa-Mypa. Mcnosnb3ys ux, HaWIUTE BXOXKIE-
Hue Yy B cioBo X = 0112101001201012010.

e O600muTe anroputm Paduna-Kapma Ha ciy-

Jaif, KorJa HaJ0 WCKaTh KBajapaT A pa3me-
poM M X M B MaTpuiie S pazmepoM N X N (3J1e-
MEHTaMH KBaJpaTa W MATPHUIIbI SIBIISIOTCS
CUMBOJIBI anipaBuTa X = {ay, ..., ar }).

e Kak paclmmpuTs aaroput™M MOAEITUPOBAHUS

HKA M , 9T0o0BI OH HaxOJIHMJI B CJIOBE X =
a1...a, HauMeHbIee K Takoe, YTo NI HEKO-
TOPOTO | TOJICIOBO @;...8x NPUHAIICKUT
L(M), u HanboJIbIIIee U3 TAKKX |?

e [lonctpoka o Ha3wpIBaeTCs MPEeHUKCHBIM T10-

BTOPOM CTPOKH S, €CIIU O SABJIAETCS MpeduK-
coMm S u umeeT Bu o = BB IS HEKOTOPOI
ctpoku f. Ilpennoxkure IUHEWHBIN 1O Bpe-
MEHHU aJTOPUTM JJisi OTHICKaHHs HanOOJb-
miero  MpeUKCHOTO TMOBTOpa  BXOJHOM
CTpOKH S.

YMEET HCIOJIb-
30BaTh  CTaH-
JapTHBIC aJro-
PUTMBI Ha
CTpOKax,
olieHka 4
KpoMme TOTO
yMeeT  MOJIH-
buMpoBaTh

CTaHJIapTHHIE

aJTOPUTMBI,
OlICHKa 5
KpoMme TOTO
yMeeT pa3palda-
TBIBaTb  aJro-
PUTMBI IJI pe-
IIIEHUS HOBBIX
3aJ1a4




Tunosblie KOHTPOJIbHBIC 3aJaHUsA H/njm KPpUTECPHUU IJIA IPOBECPKHU HHAUKATOPA

OIIK-3.3

TpeboBanusa K

TurnoBsie KOHTPOJIBHBIC  3adaHUA  JJIA

Ilokazarenu wu

oOyuyarolemMycs | OLleHKH 3HaHWW, yMEHUI, HABBIKOB KpUTEpUU  OIle-
HUBaHUs, IIKaIa

OLICHUBAHUS
YMmere npume- | [IpumMepsl 3a1a4 Juisl KOHTPOJIBHBIX pabOT: | oueHka 3 —
HATb TUNUYHbIC |¢ Mcrons3yss anroput™m Koka-SHrepa-Ka-| ymeer HCmosb-
OPUEMBIl ¥ Me€- | caMu, IPOBEpPbTE, BXOIUT JIH CJI0BO Caabb B| 30BaTh CTaH-
TOJbI 1 pemie- | KC-sa3bIK, mopoxxAEHHBIN crenyromein KC-| TapTHbIE — ajro-
Hust anroput™u- | rpammatukoit (N = {A, B, C, S}, £ = {a, b,| puT™MbI, oLEHKa
YECKHUX 3aJa4. c}). 4 — xpome Toro
S— AA|AB ymeeT Moaudu-
A—a|AB|CA [IUPOBaTh CTaH-
B—Db|BB|BC JapTHBIE  aJro-
C—c|CC|CA PUTMBI, OIICHKA

¢ JlomoMHUTE aNTOPUTM BBIYMCIICHUS MUHU-
MaJbHOTO YHCIIa OMEpaIfii MPU YMHOXKeE-
HUM MaTpHull, 4TOObI OH BbIAABAJI M OMNTH-
MaJIbHBII MOPSI0K YMHOKEHUH (COOTBET-
CTBYIOIIYIO PacCTaHOBKY CKOOOK).

e Ha3oBem naiieMeHTapHBIM TIpeoOpaszoBa-
HUEM CJIOBa YJaJlieHHe OYKBBI, BCTaBKY
OyKBbl MJIM W3MEHEHHE OJHON OYyKBbI
cnoBa. Hamucatpe anroputm, KOTOpBIM IO
T000M mape cioB U, V MOJCYUTHIBAET MU-
HUMAaJIBHOE YHCIIO DJIEMEHTapHBIX MPeod-
pa3oBaHUi, HEOOXOAUMBIX ISl TpeoOpa3o-
BaHUs CJI0Ba U B CJIOBO V M HAXOJUT MHHH-
MaJbHYIO 1IETIOYKY mpeoOpazoBanuii. Orie-
HUTH €TO CJI0KHOCTb.

[Tpumepsl TeM A pacueTHO-TpadUIECKuX

paborT:

e Hanummte mnporpamMMmy Jisl YMHOMXKEHUS
JUIMHHBIX 9ucenl meTogoMm KapaiyOsr u B
cTonbuk. Onpeaenute, Mpu KaKOM KOJINYe-
ctBe nudp meron KapairyOsl okasbiBaeTcs
s dexTuBHEE.

5 — KpoMe Toro
yMeeT paspabda-
THIBaTh  aJro-
PUTMBI TSI HO-
BBIX 337124

YMeTh HCHOJIb-
30BaTh  CTaH-
JTApTHBIE CTPYK-
Typbl JaHHBIX U
pa3pabaThIBaTh

[Tpumepsl 3a1a4 4711 KOHTPOJIBHBIX PadOT:

e Brimonnute onepanuio BCTABUTH B
MX-kBaapoaepeBo mnopsiaka 3 (00yacThb
pazouTa Ha 8 X 8 sueek) I CIeayIoIIei
nocneaoBareabHocTH Touek (X, Yi): (6, 2),

OollcHKa 3
yMEET TO0Jb30-
BaThbCA CTaH-
JTapTHBIMU
CTPYKTypamu




TpeboBanusa K

TurnoBsie KOHTPOJIBHBIC  3adaHus  OJId

Ilokazarenu wu

oOy4aroniemMycst | OleHKH 3HaHUH, YMEHUI, HABBIKOB KpUTEPUHU  Olle-
HUBAHMUSI, IIKaJIa
OLICHUBAHUS
cOOCTBEHHEBIE (1, 1), (6,5), (7,6), (2,5), (5,7), (4, 5), (5| naHHBIX, OLICHKA
CcTpyKTypsl 1aH- | 1). 3atem YIAJIUTD Bepmmnsl ¢ koopau-| 4 — KpoMe TOro
HBIX ® anro- | Hatamu (6, 2) u (5, 1). M300pa3ute nepeBbs| ymeer paspada-

PUTMBI JIJIST pa-
OOTBI C HUMH.

IIOCJIE BCEX BCTABOK, & TAKKE IOCIE KaX-
JIOTO U3 YIAJCHUM.

e Hanummre anroputM KOPPEKTHUPOBKH Me-

Tok L:M BO BHyTpeHHMX BeplInHax 2-3-7e-
peBa nociie BeinoaHeHus onepanuu BCTA-
BUTb. OueHure ero ciloXHOCTh (OHA
nosokHa 0eiTh O(l0g: n)).

e HazoBeMm 2-3-4-nmepeBoM Takoe IEpeBO, y

KaXJI0M BEPIITUHBI KOTOPOTO, KpOME KOPHS
U JIUCThEB, UMEETCS 2, 3 uiu 4 ChIHA U BCE
JUCThSI pacrojaralorcsi Ha OJWHAKOBOM
riyoune. 2-3-4-kydya — 310 2-3-4-1epeBo,
B KOTOPOM JIUCThS COJAEpX AT KIHOYH (HE
YIOPSIIOUYCHHBIE), @ B KaXKJI0M BHYTPEHHEH
BEPIIMHE XPAHATCS 3HAUCHUSI HAMMEHBIITNX
KIJIFOYEH Y Ka)KJI0T0 U3 €€ ChIHOBEU. B KopHE
TaK)Ke€ XpaHUTCS BbICOTa jaepera. [Ipemso-
KUTE AITOPUTMBI JIJIs1 peasii3aliuy CIeayto-
mux ornepanui Hax 2-3-4-xkygamu. Crox-
HOCTh AomkHa 0T O(log; Nn).

1) MIN(T) — Bo3BpaImaer CChUIKY Ha JUCT
C MUHUMAJILHBIM KJTFOYOM.

2) DELETE(T , X) — ynanser 3aJaHHbBIN
JIUCT X.

e DjieMeHT X MaccuBa T[1l...n] Ha3wpIBaeTcs
oonpmuHCTBOM, ecau [{ i : T[i] =x} >n/
2. [Ipennoxute anroputM, KOTOPBIA ompe-
JIENSIET, CYIIECTBYET JIM OOJIBITUHCTBO, U
HaxoauT ero 3a BpeMs O(Nn). Pasperaercs
UCIIOJIb30BaTh TOJIBKO OTEpAIUU = U #.

[Tpumepsl TeM IS pacdeTHO-TpapUIecKuX

paboT:

e Hanummre nmporpammy ajis pabotsi ¢ B-ne-
peBpaMU. Peanmsylite cienyromnme onepa-
LIUU: TIOUCK, BCTABKA, YJaJI€HUE, TOUCK MHU-
HAMYyMa, TTIONCK MaKCUMYMa.

THIBATh aJjro-
PUTMBI JJIS1 BbI-
MOJHEHUSI  HO-
BBIX  OIlEpalui
Ha CTaHJApPTHBIX
CTPYKTypax J1aH-
HBIX, OIICHKa 5
KpOME TOTO
yMeeT paspaba-
THIBATh aJjro-
PUTMBI I HO-
BBIX  CTPYKTYp
TTAHHBIX




TpeboBanusa K

Tunoseie

KOHTPOJIBHBIC  3adaHus  OJId

Ilokazarenu wu

oOyuarolemMycs | OLleHKH 3HaHWW, YMEHUI, HABBIKOB KpUTEpUU  Olie-
HUBaHUs, LKA
OLICHUBAHUA
YMmere ucnoib- | [IpumMepsl 3a1a4 Juisi KOHTPOJIBHBIX pabOT: | oueHka 3 —
30BaTh  CTaH- |e Mcnons3ys anroputm @oppa-PankepcoHa,) yMEET HUCIOIb-
JApTHBIC AJIF0- | TOCTPOWTE MAKCHUMAJIbHBIN IOTOK JUIS CETH| 30BaTh CTaH-
purMmbl Ha rpa- | N: {(s, v1, 6), (S, V2, 2), (S, V3, 5), (V1, V3, 3),| AapTHBEIE  aJIrO-

dax u pazpada-
TBHIBATh co0-
CTBCHHBIC aJIro-
PUTMBL.

(V1, t, 2), (V3, Vo, 1), (V2, t, 4), (V3, t, 4)}
Moaudunupyiite aiaroputm Yopuiosia-
drnoiiaa Tak, YToOkI MOCE €ro 3aBepIIeHUs
MOkHO ObLI0 32 Bpemst O(|V|) HaliTu kpat-
yalmuii myTh MEXay J000il mapoi Bep-
muH. (CIoXXHOCTh «I0  TOPSIAKY» HE
JOJKHA YBEJIMUUTHCSL. )

Ha3oBéMm nuamMeTpoM HEOPUEHTHPOBAH-
Horo nepeBa T = (V, E) BenmuunHy max {
o(u, v) : u,veVv }, rae 8(U, V) — 3TO YHUCIIO
pébep Ha TPOCTOM MyTH MEXAy U H V.
[Ipennoxure anropuT™M JJjisi BBIYUCICHUS
nuametpa jnepena 3a Bpems O(|V| + |E|), mo-
KOKUTE €ro KOPPEKTHOCTh U OIEHUTE
CJIO’KHOCTb.

[Ipennonoxum, 4TO U3BECTEH MAKCUMAIIb-
HbIid TOTOK Ty B cetu N = (V, E, s, t, C) u
IPOITYCKHBIE CIIOCOOHOCTH BcexX pebep —
uenesle uyucna. IIpeanonoxum, 4To Mpo-
MyCKHAasi CIOCOOHOCTh HEKOTOpOro pedpa
(u, v) ymensmmmiace Ha 1: ¢'(u, v) = c(u,
V)—1. [Ipensoxure airopuT™, HAXOISIIHAMA
MAaKCHUMAaJIbHBIM TMOTOK JISI H3MEHEHHOU
ceru 3a Bpems O(|V| + |E|).

pUTMBI Ha Tpa-
dax, omenka 4
KpOME TOTO
ymeeT Moaudu-
[MpOBaTh CTaH-
JapTHBIE  aJro-
PUTMBI, OIIEHKA
5 — KpoMme Toro
yMeeT paspaba-
THIBaTh  aJro-
PUTMBI IS pe-

YmMmers 1pume-
HATb CTaHAAPT-

HbIC  TIPUEMBI
Ui pEIIeHUus
NP-mmoaHbIX 3a-
a4y,  JOKa3bl-
Batb NP-mon-

HOTY HOBBIX 3a-
Jay.

[Tpumepsl 3a1a4 111 KOHTPOJIBHBIX PadoT:
e J[ns marpyxkennoro rpada G, mpencras-

neHHoro marpuiiei C, HalliuTe raMUIIbTO-
HOB IyTh, UCHOJIB3Ys asroput™ 2MOD (¢
JBOMHBIM 00X010M MHUHHMAJILHOTO OCTOB-
HOro aepeBa). CpaBHUTE MONTYYEHHBIN pe-
3yJbTaTbl C JJIWHOW 12 MUHHUMaJIBLHOIO
OyTH.

IIEHUS  HOBBIX
3aj1a4
OlleHKa 3 —

YMEET HCIIOJIb-
30BaTh MPUOIH-
’)KEHHBIC U IICEB-
JIOTIOJTMHOMH-

allbHbIC  aJro-
PUTMBI JJIST pe-
menuss NP-noiJi-

HBIX 3aj1ad4,
onenka 4 —
KpoMe TOTO




TpeGoBanust kK | TunoBbie KOHTpoJbHBIE 3amanHus s | [lokazatenn wu
oOy4aroniemMycst | OleHKH 3HaHUH, YMEHUI, HABBIKOB KpUTEPUHU  Olle-
HUBAHMUSI, IIKaJIa
OLICHUBAHUS

3 2 12 12 2 10 \|30Batp MeTOX
10 2 0 1 10 12 6 ||BerBeit u rpa-
C=|10 12 1 0 2 12 10 || Hum, oueHka 5
10 12 10 2 0 5 3 ||— xpome TOrO
2 1 12 12 5 0 2 ||ymeer [JOKasbl-

1 10 60 10 3 2 0 Batb  NP-noi-
e [lycTh TpeOyeTcs yJIOXKUTh B KOHTEHHEPHI HOTY HOBBIX 3a-

eAMHUYHOro o0beMa 30M mpeaAMETOB C Be-| qay
camu:
S(A))=05+¢(1ligbm)
S(Ai) =0.25 + 2¢ (Bm < i < 12m)
S(A) =0.25+ ¢ (12m <i < 18m)
S(Ai) =0.25 —2¢ (18m <i < 30m) (¢ > 0).
CKOJIbKO KOHTEMHEpPOB MOTpeOyeTCs alro-
PUTMY, OCHOBAaHHOMY Ha MPUHITUIIE «B IEp-
BBbIN TOJXOMAIINNA B MOPSAKE YOBIBAHUS»?
[Tokaxkute, 4TO IPU ONTUMAIIBHOM YKJIAJKE
JOCTATOYHO 9M KOHTEWHEPOB M OLICHHUTE
OIIUOKY MPUOIMKEHHOTO ANTOPUTMA.

e Jloxaxurte NP-nonnory 3amaun ' AMWNJIb-
TOHOBO ITIOITIOJIHEHHUE.
Bxona: HeopuentupoBanusiii rpadp G = (V,
E), uncno k> 0.
Bompoc: moxxuo 11 k E mo6aButs K pédep,
TakK 4YTOObI B rpade MOSBUIICS TaMUIIBTOHOB
LIUKJT?
(Vkazanue: K 9TOM 3a7a4e CBOJAUTCS 3aj1aua
I'AMWIBTOHOB IMMKIJIL.)

0 3 10 10 10 2 1\ |ymeer mcron-
(2 0 \
| |

V. YueOHO-MeTOAMYeCKOe U HHPOPMAIIMOHHOE 00ecrieyeHre JUCHUIIJINHbBI

1. PekoMeH/10BaHHAs JIUTEpPaTypa

a) OcHoBHas JiUuTEpaTypa

[1] Benos B. B. Anroputmsl u CTpyKTYpbI 1aHHBIX: yueOHuK / B. B. Benos, B. 1.
Hucrsakosa; Psa3aHckuil rocy1apCTBEHHbIN PAANOTEXHUYECKUN YHUBEPCUTET UMEHU
B.®. YTkuHa. - 1. - Mocksa: OOO "KVYPC", 2020. - 240 c. - (bakanaBpuar). - BO -
bakanaBpuar. — Pexum JIoCTyIa:
https://znanium.com/catalog/document?id=347241

[2] bBemuk A. I'. AIropurmsl U CTPYKTYPhI JaHHBIX [DIEKTPOHHBIN pecypc]:
yuebHoe nmocooue / A. I'. benuk, B. H. I{piranenko. - Omck: OMI'TY, 2022. - 104 c.



https://znanium.com/catalog/document?id=347241

— Pesxum nmocrtyma : https://e.lanbook.com/book/343688

[3] Peicun M. JI. BBeneHue B CTPYKTYPBI M aITOPUTMBI 00paOOTKH JaHHBIX. Y.
1: Cnoxnocth anroputMoB. CopTUPOBKU. JIMHENHBIE CTPYKTYpbI AaHHBIX. [lonck B
tabnuie / M. JI. Peicun, M. B. Caprakos, M. b. Tymanoga. - Mocksa: PTY MU-
PDA, 2022. - 110 c. — Pexxum goctyma: https://e.lanbook.com/book/256592

[4] Psicun M. JI. BBeaeHue B CTPYKTYphI U aIrOPUTMbBI 00paOOTKK JaHHBIX. Y.
2: Ilouck B Tekcte. Henuuelinbie cTpyKTypbl AaHHBIX. KoaupoBanue undopmaimu.
Anroputmudeckue ctparerun / M. JI. Peicun, M. B. Caprakos, M. b. Tymanoga. -
Mocksa: PTY MWUPDA, 2022. - 111 ¢ — Pexum jgocryna:
https://e.lanbook.com/book/310826

0) JonosiHuTeIbHAS JIUTEpPATYypa

[5]babenko, M.A. BBenenue B TCOPHIO alTOPUTMOB M CTPYKTYP JAHHBIX [DJeK-
TpoHHbIH pecypc] / M.A. babenko, M.B. JleBun. — DnektpoH. 1aH. — Mockaa:
MIIHMO, 2016. — 144 C. — Pexum JOCTyTA:
https://e.lanbook.com/book/80136. — 3ari. ¢ ’kpaHa.

[6] dexTsipp M.U. AnropuTMmuueckue 3a7add Ha rpadax. [DIeKTpoHHBIH pecypc]
TBeps: TBl'Y, 2011. — Pexum JIOCTyIIA:
http://texts.lib.tversu.ru/texts/09311ucheb.pdf

2. IIporpammHoOe o0ecnieueHune

HaumenoBanue [IporpammHuoe obecrieueHue
MTOMEIIECHU

Aya. 20la (kom- | Ilepeuenp mporpamMmHoro obecrnedeHus (Co CBOOOIHBIMU
nploTepHas Jabo- | ymmensusamu): Linux Kubuntu, KDE, TeXLive, TeXStudio,
paropuss IIMuK) | LibreOffice, GIMP, Gwenview, ImageMagick, Okular,
(170002,  Tsep- | Skanlite, Google Chrome, KDE Connect, Konversation,
ckas  o0n., 1. | KRDC, KTorrent, Thunderbird, Elisa, VLC media player,
Teeps, nmep. Cano- | PulseAudio, KAppTemplate, KDevelop, pgAdmin4,
BBIH, 1. 35) PostgreSQL, Qt, QtCreator, R, RStudio, Visual Studio
Code, Perl, Python, Ruby, clang, clang++, gcc, g++, nasm,
flex, bison, Maxima, Octave, Dolphin, HTop, Konsole,
KSystemLog, Xterm, Ark, Kate, Kcalc, Krusader,
Spectacle, Vim.

3. CoBpemeHHbIe NIPodeccHoHAIbHBIC 0a3bl JAHHBIX U HH(POPMAIIHOH-
Hbl€ CIIPABOYHbIE CHCTEMbI

[1]3BC «ZNANIUM.COM)» http://www.znanium.com

[2] 9BC «YuuBepcurerckas oudimoreka onnaita» https://biblioclub.ru
[3]2BC IPRbooks http://www.iprbookshop.ru

[4] 9BC «Jlaub» http://e.lanbook.com

[5]2BC «}Opaiit» https://urait.ru

[6]2BC TBI'Y http://megapro.tversu.ru/megapro/\Web



https://e.lanbook.com/book/343688
https://e.lanbook.com/book/256592
https://e.lanbook.com/book/310826
https://e.lanbook.com/book/80136
http://texts.lib.tversu.ru/texts/09311ucheb.pdf
http://www.znanium.com/
https://biblioclub.ru/
http://www.iprbookshop.ru/
http://e.lanbook.com/
https://urait.ru/
http://megapro.tversu.ru/megapro/Web

[7]Hayunas snextponHas 6ubmmoreka eLIBRARY.RU (moammcka Ha >xypHabI)
https://elibrary.ru/projects/subscription/rus_titles_open.asp
[8] Penosurapumii TeI'Y http://eprints.tversu.ru

4. Ilepedyennb pecypcoB MH(POPMAIUOHHO-TEJIEKOMMYHUKAMOHHOM ceTn «UH-
TEPHET», HEOOXOAMMBIX IJI OCBOCHUS TUCIUILINHBI

[1] Data Structure and Algorithms Tutorial, https://www.tutori-
alspoint.com/data_structures algorithms/index.htm

[2] Graph Theory Tutorial, https://www.tutorialspoint.com/graph_theory/index.htm

[3] Design and Analysis of Algorithms, http://www.learnerstv.com/Free-Computer-
Science-Video-lectures-ltv147-Pagel.htm

VI. MeTtoanueckue MaTepuaJibl 1Jisl 00y4aOIIMXCSI 110 0CBOCHUIO TUCHMUILIMHBI

HpI/IMepBI 3aJia4 AJi1 MOATOTOBKHU K KOHTPOJIbHBIM pa60TaM

1. Pacmionoxkute cienyromue GyHKIIUU B TIOPSIKE BO3pacTaHus (MIPU n — o0 ):
a)nlognloglogn; b)2"/n°; c)(nh)em; d)2nlgn.  g)n510/ |og® n;
fin°/log®n; g)n®log®n; h)n®log®n; )22 j)n>%tlog!*®n.

2. HazoBem o01eii moanocienoBareabHOCTRIO ABYX ciioB V = V(1)v(2)...v(n) u W
= w(1)w(2)...w(m) mocienoBaTeibHOCTh HHACKCOB 1 < 11 < ... <l < N H mocJe-
J0BaTeabHOCTh UHACKCOB 1 < 1 < ... < Jx < M Takux, uto V(i) = W(j1), ..., V(ix)
= W(jx). Mcrmonp3ys qnuHaMuYecKoe mporpaMMHUPOBaHUE, MPEIIOKUATE aITOPUTM
HaXOXKJEHUSI CaMOU JUTMHHOW OOIIEH IMOIOCIIeIOBATEIFHOCTA U OIEHUTE €ro
CIIO)KHOCTb.

3. Ilycts A[1...n] u B[1...n] — nBa Bo3pacTaromux MaccuBa. PazpaboTaiite ajiro-
puT™, KoTopsIii 32 Bpemst O(l0g N) HaXOaUT MeMaHy MHOYKECTBA, TTOJYYCHHOTO
00BbETMHEHUEM DJIEMEHTOB STHX MAaCCHBOB.

4. Ilycth A — ynopsaI0ueHHBIH MaCCHB MOJIOKUTEIBHBIX U OTPHIIATEIBHBIX HETBIX
gucen: A[1] < A[2] < ... <A[n]. Hamucatb anroput™ HaX0KJICHHS TAKOTO I, 4TO
A[i] =i (ecnu Takoe i cymiectByeT). OIEHUTD €r0 CIIOKHOCTb.

5. Hanmucates npouenypy HASH-DELETE nns ynanenust sanementa u3 TaOiauibl ¢
OTKPBITON ajpecarueii (ecim moTpedyeTrcsi, U3MEHUTE IS 3TOTO MPOLEAYPY
BCTaBKH).

6. [TocTpoiiTe anropuT™ 11 peann3aniyi B ONHOMHAIBHBIX Kydax omeparund BIN-
HEAP-MERGE(H1, H>), xoTopas cnmuBaeT kopHeBbIe criucku kyd Hy u Hy B enu-
HBII CTIHCOK, B KOTOPOM BEPIIMHBI PACTIOIOKEHBI B MOPSIIKE HEyObIBaHUS CTe-
neHeil. OLeHUTe CI0KHOCTH MMOCTPOSHHOTO arOPUTMA.


https://elibrary.ru/projects/subscription/rus_titles_open.asp
http://eprints.tversu.ru/
https://www.tutorialspoint.com/data_structures_algorithms/index.htm
https://www.tutorialspoint.com/data_structures_algorithms/index.htm
https://www.tutorialspoint.com/graph_theory/index.htm
http://www.learnerstv.com/Free-Computer-Science-Video-lectures-ltv147-Page1.htm
http://www.learnerstv.com/Free-Computer-Science-Video-lectures-ltv147-Page1.htm
http://www.learnerstv.com/Free-Computer-Science-Video-lectures-ltv147-Page1.htm

7. Ilepeuncnute Bce CUTyalluu, B KOTOPHIX TOMEUEHHAsI BEPILIMHA MOMAAET B KOP-
HEBOM cIMCOK (prOOHAYYNEBOM KyUH.

8. I[IpemtosknTe anropuT™ OTBETa Ha 3ampoc 00 obaactu Buaa <(X,y), R> mis MX-
KBaJipoJiepeBa T, KOTOPBIN JTOJKEH BEPHYTh MHOKECTBO BEpIIUH T, MPEACTaB-
JSIFOIINX TOYKH, KOTOPBIE HAaXOJSATCS HAa PacCTOSHUHM He Oonbiie R or Touku
(X,y). O1ieHHTE €T0 CI0KHOCTb.

9. Haittn makcumasibHOE MapocoyYeTaHue B JBYAO0JILHOM Ipade, UCTIONb3ys CBelie-
HUE K 33j]au€ 0 MAaKCUMAaJIbHOM TOTOKE JIJIsl IPOCTOM CETH.
G=(V=4{vl,v2,v3,v4} U {ul, u2, u3, ud, us} E = {(v1, ul), (v1, ud), (v1, us),
(v2, u2), (v3, ul), (v3, u2), (v4, u2)}).

10. IIpenmoxxute anropuT™, KOTOPHIX 1O ceTH N 11 MaKCHMaTbHOMY TTOTOKY B HEH
fm HaxXOTUT Takoe pedpo, yBeIHMUECHUE IPOIYCKHOM CITIOCOOHOCTH KOTOPOTO TPH-
BOJIUT K YBEJIMYEHUIO MAaKCUMaJIbHOIO MOTOKA. OLEHUTE €ro CI0KHOCTb.

11. Tlycts G = (V, E) — 3T0 opueHTHpPOBaHHBIN B3BELICHHBIN Ipad) ¢ BECOBOM
byaknueii ¢ . E— {0, 1, ..., M — 1}, tne M > 0 — nemoe uncmo. Moaudummpo-
BaTh ajNropuT™m JeWKCTpbl, 4TOOBI OH HAXOAMWJI B TAKOM CJyyae KpaTdailiue
yTH U3 o/iHOM BepimHbl 32 BpeMs O(M|V| + |E|) (emre mydie moxyduTh cIox-
Hocth O(|V| + |E| log M)).

12. Tpebyercs no ABYyM clioBaM Si U S HAMTH camoe JUIMHHOE ¢JI0BO P, KoTopoe
BXOJIMT KaK IOJCJIOBO U B S, U B S.

a) JlokaxxuTe, 4TO ¢ UCIOJIb30BaHUEM CY(H(PHUKCHBIX 1EPEBBEB ATY 3a/1a4y MOKHO
peuTh 3a Bpemsi, TuHerHoe oT (|S1] + [S2|).
0) Ucnonp3ys npeaioKeHHbIH alrOpUTM, HAWUTE caMoe JNTMHHOE o011ee Mo/I-
cioBo st cioB S; = abbba u S; = baabba.

13. Hokaxute NP-momnoty 3amaun ['AMUJIBTOHOB IIYTh MEX/Y

JIBYMS BEPIHLIMHAMMN.
Bxon: mHeopuentupoBanusiii rpad G = (V, E) u nBe Bepmmns @, b € V.
Bomnpoc: cymectByeT i B G npocToit myTh U3 @ B b, MPOXOIAIIMIA IO OTHOMY
pasy depes Bce BepIiuHbI rpada?

TpeOoBaHus K pedTHHT KOHTPOJIIO (6 cemecTp)

Kounrpoabnas padora 1. Tembl: cpaBHEHHE CKOPOCTH pocTa PYHKIUH, TUHAMU-

YeCKOe MPOrpaMMUPOBAaHKE, COPTUPOBKA, TTouck. [Ipumep 3amanus:

1. Pacnionoxure cneayromue GyHKIMU B TOPSIKE BO3pacTaHus (IIPU n — o0):
aynlogn;, b)2"n; c¢)n/log®n; d)n®0log*n; e)2"n,
f) n(log n); @) n*®/log® (n + 10); h) nlog3(n!); i) 25n% ) nt*!log’
n.

2. Jlanbl 1Be cTpoku X u'Y. CTpoKa X COCTOUT U3 HyJIEH U €IMHUII, CTPOKA Y — W3
cuMBOJIOB A 1 B. M0OXHO 11 CTpOKY X mpeoOpa3oBaTh B CTPOKY Y MO CIEAYIO-
memy npaswry: nudpa 0 mpeodpazyercst B HEMyCTYIO MOCIEA0BATeILHOCTL OYKB



A, amudpa 1 — nubo B HEMyCTYIO MOCIEOBATENFHOCTD OYKB A, 1100 B HEMY-
CTYyI0 TIocieaoBaTeIbHOCTh OYKB B? IlocTpoiiTe anroput™, KOTOpHI OTBEYaeT
Ha 3TOT BOIIPOC M HAXOIUT MPe0oOpa30BaHUE, U OLIEHUTE €0 CI0KHOCTD.
VYxazanwue. Ilycts C[i, j] = 1 < mnepBbie | CUMBOJIOB ITOCIICIOBATSIIEHOCTH X
MOJKHO TTPeoOpa3oBaTh B MEPBBIC | CHMBOJIOB MOCieI0BaTeIbHOCTH Y. [Ipemio-
KHUTE AITOPUTM ISl BerarcieHus MaccuBa C pa3mepa [X| x |y|.

3.IlycTh B KakoW BEpIIMHE JIepeBa XpaHUTCS CIMCOK yKa3aTeJed Ha ChIHOBEH
ATOM BepLIMHBI. Hannmmre HEpeKypCUBHBIA AIITOPUTM IOACYETA YUCIIA TTOTOM-
KOB Ka)KJI0i BepIIUHEI epeBa. OLEHUTE ero CI0KHOCTD.

4, MoauunupynuTe aJropuTM JEKCUKOTpapuIecKod COPTUPOBKU, TaK YTOOBI OH
paboTa Jis CJIOB Pa3HOM JIJTUHBI.

5. Halimure ontumanbHOEe Tiio0ajdbHOE BhIpaBHUBaHHE I clioB «MOPO3» u
«TOPMO?3y. Ilycth ¢yHKIHS Beca CpaBHCHHS JBYX CHMMBOJIOB I(X, Y) 3amaHa
crneayrommmMu paBencTBamu: t(X, X) = 1, t(—, X) = t(x, -) =—1, t(X, y) = -2 (X £ Y),
X,y € {3, M, O, P, T}.

6. YnopsimounTh mocienoBarensHOCcTh 13, 61, 2, 14, 41, 3, 8, 32, 11, npumensis
aJITOPUTM COPTUPOBKHU cliusiHUEM. CKOJIBKO CpaBHEHUW MPOU3BOJUTCS B MPO-
1[ECCE COPTUPOBKU?

3a pelreHue Kax10M 13 3a1a4 1, 2 BeICTaBIsETCS MAaKCUMYM 4 0Oajia. 3a peleHue

KaKJ10M U3 3a71a4 3—6 BBICTABISAETCS MAaKCUMYM 3 Oasuia.

PacueTrHo-rpaguueckas padora 1. Tembl: TMHAMUYECKOE MPOTPAaMMUPOBAHUE,
COpPTUPOBKH, NIOMCK. [Ipumep 3ananus:

Hanummre nporpammy, KoTopas HaXOAUT ONTUMAJIbHOE IN100abHOE BhIPABHUBA-
HUE

AByX ciioB X u Y 3a Bpemst O(|X|-|y|).

3a penieHue 3aa4M BbICTABIIAETCS MakcuMyM 10 O6aios.

Kountpoabnas pa6ora 2. Tembl: CTpYKTYPbI JAHHBIX J1J1s1 pa0OTHI C MHOKECTBAMHU.

[Ipumep 3ananust:

1. I[TycTh nnst mpencTaBieHus CHEIUIIEMBIX OUepeie UCIOIb30BaHbI 2-3 IepeBbs
(omeparuu: BCTABUTH(S, a), YAAJIUTH(S, a), MUHUMVYM(S), CLE-
[MNUTb(T4, T2 ), PACHEIIUTDB(a, S)). Ilpennoxure anroput™M, KOTOpbIA peaiu-
3yeT ONepaluio BCTaBKU OJHOW ouepeau BHYTpb apyroi: BCTABUTDB(S,, Sy,
a)=S,rreS1={ar<a<..<ag<an<..<an} S={b:<...<bn} a=a
ai < b1, by < @j+1. Bpemst pabots! anroputma nomxao 0biTh O(Max{log: |S1|, 1092
[S2[}).

2. bunapnoe nepeBo HazbiBaeTcs H-mepeBom, ecim Bce ero JUCThsl HaXOIATCS Ha
OJIMHAKOBOM TITyOWHE M KaXKJasi BEpIIHA C OJHIUM CBIHOM MMEET IpaBoro Opata
¢ IByMs cbIHOBEsAIMU. JlokaskuTe, uto H-nepeBo BeicoTh! h nmeer He menee (3/2)"
JIUCTHEB.

3. Onement X maccuBa T[1...n] Ha3piBaeTCst OOMBITMHCTBOM, eciH |{ 1 : T[i] = X }|
> n / 2. [IpeayioxuTe anroputM, KOTOPBIA OMPEACISET, CYIIECTBYET JI 0O0Jb-
IIMHCTBO, U HaxoAuT ero 3a Bpemsi O(n). Pa3pemiaercs ucnonab30BaTh TOJIBKO
Omnepalunu = U #.



4. HaiimuTe onTUMaIbHOE JIEPEBO TBOMYHOTO IMOMCKA IS JIEMEHTOB a, D, C, d ¢
BepositHocTsmu Pi =0,1; 0,3; 0,1; 0,2 u ¢; = 0,1; 0; 0,1; 0; 0,1.

5. Bemmoaaute onepanuio BCTABUTD B ToueuHoe KBagpoaAEpEBO I Cleyoen
nocienoBareabHocTH Touek (X, Yi): (5, 3), (2, 0), (10, 5), (13, 10), (8, 4), (1,12),
(3,6),(2,4), (7,7), (6, 11). Batem YIAJIUTD Bepuunsb! ¢ kKoopauHatamu (5, 3)
u (8, 4). HapucyiiTe TOYKH Ha IJIOCKOCTH M pa30MeHUe IJIOCKOCTH Ha YeTBEPTH
II0CJIC BCEX BCTABOK U TOCJIEC KaXKI0T0 YAaJICHUS.

3a pelicHre KaxI0# 3a1aun BICTABIIIETCS MAKCUMyM 4 Oasia.

Oo6mas cymma B cymme 3a Bee 3a7aun BeICTaBIsieT He Oosiee 60 6ayioB.
3a OTBET Ha HK3aMeHe BbICTaBisieTCss MakcuMyM 40 Oasuios.

TpeOoBaHus K peMTHHT KOHTPOJIIO (7 ceMecTp)

Kounrpoasnas padora 1. Temsi: anroputmsl Ha rpadax. [Ipumep 3ananus:

1. [pepnoxute >(PGEKTUBHBIN aNTOPUTM JJIS TMOCTPOCHUS] «MUHUMAIIBHOTOY»
OCTOBHOTO JIepeBa JIJIsi HEOPUEHTUPOBAHHOTO B3BemeHHoro rpada G = (V, E) ¢
BecoBo# ¢yHkuumed C: E — R, ecnu «Becom» nepesa S = (V, T) cuurarth Bec ca-
Moro Tspkénoro peopa S, ¢(S) = max{c(e):e € T }.

2. ITycts G = (V, E) — 3T0 opreHTHpOBaHHBII B3BEIICHHBIN Ipad) ¢ HEOTPHUIIATEIIb-
HOU BecoBoii ¢pyHkmmel C. [Tycts V u W — aBe Bepmuabl U3 V, a K < |V| — nenoe
yucio. [Ipeqnoxure anroput™M, KOTOPbIA HAXOAUT KpaTYallIui IyTh U3 V B W,
cozepxkaluit poBHO K pédep. (3aMeuanue: 3TOT MyTh HE 00S3aTEILHO MIPOCTOIA. )

3. Ilyctb 06001mIEHHAS CETh — 3TO CETh, JUIs Kaxaoiu nyru (U, V) KOTOpo# ykazaHa
Kak BepxHsist C(U, V), Tak 1 HHkHss b(U, V) rpaHuiia BeTHunHbI MoToKa. [Tokas3aTs,
YTO 3a/1a4y O MaKCUMaJIbHOM MOTOKE B 00OOIIEHHON CETH MOKHO CBECTH K 3a-
Jaye 0 MAaKCUMaJIbHOM MOTOKE B «00bIYHOM» ceTH. (PaccMoTpute ciyuait, korja
JUTS KakI0u V cymma b(uU, V) mo BxoasimM B V 1yram paBHa cymme b(v, w) mo
BBIXOJISIIIIMM U3 V JyraMm.)

4. lokaxkute koppekTHOCTh anropurma CCK BblAeNIeHNs CUIIBHO CBA3HBIX KOMIIO-
HeHT opueHTHpoBaHHOTO Tpada G = (V, E) u onenute ero cioxuocts. (Ykasa-
HUE: TOKAXUTE, YTO €CIU JBE€ BEPIUMHBI HAXOJATCSA B OJHON CHUIIBHO CBSI3HOU
KOMITOHEHTE, TO OHU OKQKYTCSl B OJIHOM INIyOMHHOM OCTOBHOM JIepeBe B rpade
G’ ¢ «mepeBEPHYTHIMUY PEOPaMM).

5. ITocTpoiiTe BCHOMOTraTeNbHYIO CETh U TYIIMKOBBIN ITOTOK B HEW I CIEAYIOIIEH
cetu (popmar: (v, u, c(v, u), f(v, u))): (s, vi, 7, 6), (s, v4, 3, 2), (s, v6, 3, 2), (v1,
v2, 7, 6), (v2,v3, 8, 4), (v2,v4, 2, 1), (v2, v6, 3, 1) (v2, V5, 4, 3), (v3, V5, 3, 1),
(v3, 1,4, 3), (v5,t,6,5), (v5, v7, 1, 1), (v7,t, 2, 1).

6. HaiimuTe Bce ABYCBsI3HBIE KOMIIOHEHTHI 3aJaHHOTO HEOPUEHTUPOBAHHOTO rpada
G=(V,E):V=4{vl,v2,v3,v4,v6,v7,v8,Vv9,v10, v1l }, E = {(v1, v2), (v1, v4),
(v1,v8), (v7,v8), (v2,Vv9), (v9, v1l), (v4, v2), (v3, v8), (v6, v3), (v3, V7), (V6, V7),
(v10, v9), (v10, v11)}.

3a penieHre Kax10u u3 3a1a4 1—4 BhICTABISIETCS MaKCUMYM 6 OaJIIOB. 3a pelieHue

KKJ0M 13 3a71a4 5, 6 BHICTABIIAETCS MAKCUMYyM 3 Oaia.



KonTtpoJsbnas padora 2. TeMbl: anropuTMbl Ha MaTpULAX, AITOPUTMBI HAa CTPO-
kax, NP-tionubie 3agauu. [Ipumep 3ananus:
1. B noka3aTenbCTBE TEOPEMBI O CBA3M 3aJa4 YMHOXKECHHUSI MATPUIl U TPAH3UTHUB-

HOTO 3aMbIKaHHs Tpad)oB MaTPHIIA HHITUACHTHOCTH rpada ¢ N = 2K BepmmHaMu

X pazOuBainach Ha 4 TOAMATPUIIBL:

X = (A B )
C D
[IycTh MaTpuIla TPAH3UTUBHOTO 3aMbIKAHUS

0 =(; p)

[Tokaxwure, uto H=T(D) + T(D) x C x E x B x T(D), rae T(D) — Tpan3utnBHOE
3aMbIKaHUe MaTpulbl D.

2. O606mmTe anroputm Pabuna-Kapna Ha cirydaii, Korjia HaJlo UCKaTh KBajapatr A
pasMepoM M X M B MaTpuie S pazMepoMm N X N (3JIeMEeHTaMU KBajpaTa U Mat-
PHIIBI SIBJITIOTCS CUMBOJTBI alipaBuTa X = {al, ..., ar}).

3. Ilycth 3amano nukinyeckoe cioBo S[1...Nn], B KOTOPOM 3a Ka)JbIM CUMBOJIOM
S(i) cnenyer cumBon S(i + 1 mod n). 3amaya cOCTOMT B TOM, YTOOBI BHIOPATh
MECTO Pa3pe3aHys STOTO CJIOBA | Tak, 4ToObI NOJTy4uBIIeecs TMHEHHOe CIoBo S
= S(i)...S(n)S(1)...S(i — 1) ObuTO NEKCHKOTPahUISCKH MUHHUMAIIBHBIM CPEIU
BCEX TAKUX JIMHEHWHBIX CIIOB. [IpeasioxkuTe anroputM JMHEMHON CI0KHOCTH TS
JUHEApHU3aliy ITUKINYECKUX CIIOB.

4. Noxaxxute NP-nonnoty 3anauu TAMUWJIIBTOHOBO TTOITOJIHEHUE.

Bxon: mHeopuentupoBanusiii rpad G = (V, E), uucno k > 0.

Bomnpoc: moxHO 1 k E 106aButh K pé6ep, Tak 4To0bI B rpad)e MOSIBUIICS TaMUITb-
TOHOB ITUKJI?

(Ykazanwue: k 3Tou 3amaue ceoautcs 3agada [AMWIIBTOHOB T1HKIJIL.)

5. Ioctpoiite ¢ momoIpo anroput™Ma YKKoHeHa cyhPpuKcHOE 1epeBo s CIoBa X
= ababaab$.

6. [lyctb TpeOyercs yIoXKuTh B KOHTEHHEPHI eUHUIHOTO 00BhEMa 30M mpeAMeTOoB
C

7. Becamu:

S(A)=0.5+¢e(1 <ig6mM)

S(Ai)) =0.25 + 2e (Bm < i < 12m)

S(A)) =0.25 + ¢ (12m <i < 18m)

S(Ai)) =0.25 —2¢ (18m < i < 30m) (¢ > 0).

CKOJIBKO KOHTEHHEPOB MOTPEOyeTCs alrOPUTMY, OCHOBAHHOMY Ha TIPUHITUTIE «B
MEPBBIN MOIXOANINN B IOpsAKe yObIBaHUs»? [lokaXkuTe, 4TO MpH ONTUMATTLHOM
YKJIaJKEe JOCTATOYHO 9m KOHTEHHEPOB U OIICHUTE ONTHOKY MPUOIMHKEHHOTO aJl-
ropuTMa.

3a penieHne Kaxxaou u3 3a1a4 1—4 BeICTABIACTCS MAKCUMYM 6 OaJIIOB. 3a pelieHue

KKI0M U3 337124 5, 6 BHICTABIIACTCS MAaKCUMYyM 3 Oaia.

Oo6mas cymma B cymme 3a Bce 3a/1auu BbICTaBIIseT He Oosiee 60 O6aos.
3a OTBET Ha HK3aMeHe BhICTaBsieTcss MakcuMyM 40 0asuios.



VII. MaTepuajbHO-TeXHU4YecKas 0a3a, Heo0XxoauMasi VIl OCyLeCTBJIeHUs 00-

pa3oBaTeJIbHOI0 MpoIecca Mo AMCHUTLIHHE

Jiist aynuTopHOi padoThI

Hanmenosanue noMenieHum

MaTepHaHBHO-TeXHquCKOC OCHAIlICHHC I1IOMC-

11305051

Aya. 310 (170002, Tsepckas
0011., T. TBeps, nmep. CamoBhIH,
1. 35)

Habop yueOHo#1 mebenu.

Aya. 3n (170002, Tsepckas
0011., T. TBeppb, nep. CaioBbIl,
1. 35)

HaGop yueOHol Mebenu, sKpaH, KOMIBIOTED,

poekTop, MOYV.

JUJ1s1 CaMOCTOSTEJIbHOM PA0OTHI

HaunmenoBaHue nmoMenieHum

MaTepI/IaJ'IBHO-TeXHI/I‘—ICCKOC OCHAaIlICHHUEC I1OMC-

ICHUN

Aya. 201a (koMIiblOTepHast J1a-
oopatopus [IMuK) (170002,
TBepckas 001, T. TBeps, mep.
CanoBbiid, 1. 35)

HaGop yueOHOU Mebenum, Jocka MapKepHas,
KOMIIBIOTEP, CepBep (CHCTEMHBIN OJIOK), KOH-

LIEHTPATOp CETEBOM.

VIII. CBenenusi 00 00HOBJIeHHMH Padoyeil MPOrpaMMbl TUCHHUILIMHBI

No

/1

OGHoBNEeHHBIH pa3zen pabo-
9eil mporpaMMbl TUCIUTLTHHBI

Onucanue BHECEHHBIX U3MEHE-
HUU

Jata 1 npoToKoII
3acefaHus Ka-
dbenpsl, yTBepaHB-
IIETO U3MEHEHUS

1 | I. Agsoramusg. IV. Ouenou-

HBIC MaTEPHAJIBI JJIS TTPOBE-

JEHUS TeKYIIeH U TPOMEexKy-
TOYHOM

aTTeCTalNu

W3meHeHus B yueOHBbIE TUIaHbI U
B pa0oure nporpaMMsbl JUCIH-
IUTHH, GOPMUPYIOLIUX HO-
BbIC/M3MEHEHHBIE KOMITETCHIINT
B COOTBETCTBHUH C PUKA30M
MunoOpnayku Poccun ot
26.11.2020 r. Ne 1456

IIporokoun Ne 7 3a-
CEeJaHUs YIEHOTO
coBeTa OT
30.12.2021 rona

2 V. Y4eOHO-METOTUYECKOE U
uH(pOopMallMOHHOE o0ecre-
YeHHE TUCIUIUINHBI

BHeceHbl n3MeHeHUs B IIPo-
rpaMMHOE oOecrieueHue

Ot 29.09.2022
rojaa, mpoTokos Ne
2 y4eHOTro coBeTa
dakynprera

3 | VII. MarepuanbHO-TeXHUYE-
cKoe o0ecreueHue

BHeceHbl H3MEHEHUS] B MaTEpH-
albHO-TEXHUYECKOe obecreye-
HUE ayIUTOPUI

Ot 29.09.2022
rojaa, mpoTokos Ne
2 y4eHOTro coBeTa
dakynabTeTa

4 |l. AggoTanus
3. O0BEeM IUCIITUINHEI
Il. Conepanue AUCIMILIAHBIL,

HN3Mmenenne 4yacoB KOHTAKTHOU
ayJUTOPHOI paboThI

Ot 29.12.2022 ropa,
poTokoJ Neb
YUYEHOT'0 COBETa




CTPYKTYPHPOBAHHOE TI0 TEMaM
(paznenam) ¢ ykazaHueM
OTBEJICHHOIO Ha HUX
KOJIMYECTBA aKaJIEMUUECKUX
YacoB U BU/IOB y4E€OHBIX
3aHATUI

daxynbpTera




