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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 3¢ (HEKTUBHBIX aITOPUTMOB U € 3(H(HEKTUBHBIMU aITOPUTMAMU PELICHUS 3a-
Jla4 U3 BAXHEUIINX 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-
BbI€ QJIFOPUTMbI BBIYMCIUTENBHON F€OMETPHUH, aJTOPUTMbI YMHOXKEHHSI MaTPHL,
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-nonHbIX 3a7a-
qax, JJIs1 KOTOPBIX HEM3BECTHBI 3(P(PEKTUBHBIE AITOPUTMBI, U O MOAX0AAX 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.

IIpeaBapurenbHble 3HAHUA M HABBIKU. 3HaHUE KypcoB «/[uckperHas mare-
MaTuka», «TeopeTrnueckrue OCHOBBI MHPOPMATUKNY, «METobl MporpaMMUpOBa-
HUs», «MaremaTudeckast JIOTuKa U TEOPHUsl aiTOPUTMOBY.

JanbHeiee ucnosb3oBanue. [lonydeHHbIE 3HAHUS HCIIOJIB3YIOTCS B MOCIIE-
JTYIOIIEM MIPU U3YYEHUH PEAMETOB: «ba3bl qaHHbIX», «[[porpamMmMHast HHKEHEPHSI»
U IPYTUX, a TAaKXKe JJIsl TPOJIODKEHUSI 00yUeHHsI B MarucTparype.

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

KOHTAKTHAs ayAuTOpHas padora nekuuil 124 yaca, npakTudeckux 3aHATHil 31
yac,

KOHTAKTHAsl BHEAyJAUTOPHAs padoTa KOHTPOJb CAaMOCTOSITENIbHON paboThl 10 ya-
COB, B TOM 4HCJIe pacueTHO-rpaduueckas padora 10 yacos;

camMocTosiTeqibHas padora 159 vacos, B TOM 4nciie KOHTPOJIb 68 4acoB.



4. IlepeyeHb NIIAHMPYEMBIX Pe3yJIbTATOB 00YYEeHHUSsI 110 IMCHMILINHE, COOTHe-
CEHHBIX € IJIAHMPYEMBbIMH pe3yJbTATAMH OCBOCHHSI 00pa30BaTeIbLHOI Mpo-

rpaMMbI:

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

[Inanupyembie pe3yiabTaTbl OOy4YEHUS
0 AUCIUTIIINHE

OIIK-3, CniocobeH k pa3paboTKe anro-
PUTMUYECKUX U 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, 00pa30BaTEIHHOIO0 KOHTEHTA, MTPU-
KJIAQIHBIX ©0a3 JaHHBIX, TECTOB W
CPEICTB TECTUPOBAHHUS CHCTEM U
CPEICTB Ha COOTBETCTBHE CTaHAapTaM
Y UCXOJHBIM TPEOOBAHUSIM

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

OIIK-3.2 3Haer apXUTEKTypy S3BIKOB
pOrpaMMUPOBAHUS

OIIK-3.3 CocTaBusieT MporpaMmsl

5. ®opma NpoMe:KyTOUHOM ATTeCTAMU M CeMeCTP MPOXO0KIEHU:

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

pyCCKHI

II. Conep:xxanne JUCUMILIMHBI, CTPYKTYPUPOBAaHHOE 1O TeMaM (pa3aesaM) C
yKa3aHHEM OTBEJE€HHOr0 HA HUX KOJMYECTBA aAKaJeMHYEeCKHUX YaCOB M BH/I0B

yueOHBIX 3aHATHI

Jiis1 cTyAeHTOB 04HO# GopMbI 00yUeHHS

VYyebnas nporpamma — KonrakTtHas pabora (dac.)
HAaUMEHOBAaHME Pa3/ICIIOB Jlexunu I[IpakTHuecKue KoHn- Cam.
1 TEM 3aHSTHSI TPOJIb pab.,
Bcero Bru Bru CaM. B T.4.
(uac.) IIPAKT. MIPaKT. pad., B KOH-
Bcero | mogro- | Beero | mogro- | T-4. PI'P | Tpolb
TOBKa TOBKa (vac.)
1 2 3 4 5 6 7 8
Mojeny BeIYUCIIEHUI 21 0 10
bazoBbie CTpyKTYphI 32 9 3 10 10
JaHHBIX 1 OCHOBHBIC




METOJIBI Pa3paboOTKu
3 PEKTUBHBIX aJIro-

PUTMOB
CopTupoBKa 1 OUCK 46 16 4 0 26
k-rO0 HaMMEHBIIIETO

AJIeMEHTa

3ajauu MOUCKa U pa- 73 27 6 0 40
00Ta ¢ MHOXKECTBaMU

AJITOpUTMBI Ha Tpa- 62 23 5 0 34
bax

YMHOKEHHE MaTPULL 20 9 2 0 9
Y CBSI3aHHBIC 3a7]a41

AJNTOpUTMBI HA CTPO- 35 16 4 0 15
Kax

NP-nonuele 3agaun 35 16 4 0 15
Uroro 324 | 124 0 31 0 10 159

YyeOHast mporpaMma QM CHUTIIHHBI
1. Mopaenn BEIUHUCICHUN

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 nporpamMmbl. buToBBIE JIMHENHBIE TpOrpamMmbl. Berssmuecs
POrpaMMBbI (IEPEBhSI CPABHEHUH ).

e MozenbHbIi alropuTMUYECKUi s3bIK. CII0KHOCTh pean3alii OCHOBHBIX
koHCTpyKumi Ha [IJII1-mammne.

2. ba3oBble CTPYKTYpbl JaHHBIX U OCHOBHBIE METOJIbI pa3pabOTKu dPPeKTuB-
HBIX aJITOPUTMOB

e Cnucku, CTeKU (Mara3uHsel), ouepean. AJTOPUTMBI BHIITOTHEHUS] OCHOBHBIX
orepanun

e ['padbl, nepeBbs, OuHapHbie AepeBbsi. CrocoObl mpencTaBieHus. AJTo-
PUTMBI 00X0/1a IEPEBHEB.

e MeToj pa3paboTKu aJITOPUTMOB «pa3eisiii U BIaCTBY». AJITOPUTM YMHO-
KEeHUs TBOMYHBIX ymcen (anroput™m Kapaiyost). Texuuueckas Teopema 00
OLICHKE pocTa PYyHKIMMI, 3aJaHHBIX PEKYPPEHTHBIMHU COOTHOIIEHUSIMU. BO3-
BEJICHUE B CTENEHB 10 MPOCTOMY MOAYJIIO U €ro MpUMEHEHHUs B g poBa-
HUU.

e JluHamuueckoe nporpaMMupoBanue. ONTUMaIbHOE YMHOKEHHE MOCIIEN0-
BareapHOCTH Matpull. Anroput™M Koka-fnrepa-Kacamu miiga pacno3HaBa-
Hus KC-s13b1k0B. 3aayda riio0anbHOro BbIpaBHUBAHUS CJIOB.

3. CopTupoBKa U NOUCK k-T0 HAUMEHBIIIETO AIEMEHTA

4



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

e ANTOPUTMBI COPTUPOBKH OOMEHaMU (ObICTpasi COPTUPOBKA) U CIUSHUEM.

e AJrOpUTM NHPaMUJIATIBHON COPTUPOBKH (C MOMOIIBIO AEPEBA).

e AJTOpPUTM JIEKCUKOTpapruuecKoil COPTUPOBKH.

o JIuHeHbIC aNTOPUTMBbI HAXOXKACHUS Ak-T0 HAMMEHBIIIETO 3JIEMEHTA (B «XY/I-
HIEM» U B «CPEITHEM).

e TouHas OIlEHKa YKCIla CPABHEHUH JUISl HAXOXKIACHHS 2-T0 MO BEJIUYUHE JJIe-
MEHTa MHOecTBa (Teopema Kucnuiipina).

3amaun Moucka u paboTa ¢ MHOKECTBAMH

e MeTo1 pacCTaHOBKH (XEIIMPOBAHUE).

e MeTobl pa3pelieHNs KOJUIM3UI: BHEIIHUE U BHYTPEHHUE LEMOYKH, 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-nmepeBbsi. AITOPUTMBI BCTABKU U YJAJICHUS 3JIEMEHTOB U3 2-3-/1epeBa.

e B-niepeBbs U anropuTMbl pabOTHI C HUMH.

e ANTOpPUTMBI JJisl paOOTHI C CHCTEMaMH HEMEPECEKAIOIIUXCS MHOYKECTB C UC-
M0JIb30BAHUEM MACCHUBOB U CITHCKOB.

e AJITOPUTMBI 1J1s1 pabOTHI C CUCTEMAaMHU HETIEPECEKAIOIUXCSI MHOKECTB C UC-
MOJIb30BAaHUEM JIPEBOBUIHBIX CTPYKTYP (CXKATHUE ITyTEH).

e AJTOPUTM MPOBEPKHU IKBUBAJICHTHOCTH KOHEYHBIX aBTOMATOB.

e CniuBaeMble JEPEBBS U CLEIUISIEMbIE OUEPEIH.

e buHoMuanpHbIe U PUOOHAYYHEBBI KYUH U QJITOPUTMBI PAOOTHI C HUMHU.

o CTpyKTyphbl JaHHBIX JJIS IPEICTABICHUS TPOCTPAHCTBEHHON MHPOPMAIIUH:
2-d nepeBbsi, TOUEUHBIC KBaAPOAepEBbsi, M X-KBaJIpoIepEBbS.

AnTopuTMBI Ha rpadax

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

e [louck B ri1yOMHY ¥ TIOWCK B IIUPUHY B HEOPUEHTUPOBAHHBIX U OPUEHTHUPO-
BaHHBIX rpadax. Tonosornueckas COpTUPOBKA.

e AJTOPUTMBI OIIPENICTICHUS MOCTOB M JIBYCBSI3HBIX KOMITOHEHT Tpada.

e ANTOPUTMBI ONIPEACIICHUS CUJILHO CBSI3HBIX KOMIIOHEHT U 0a3 rpada.

e AJTOPUTMBI TOCTPOEHUS TPAH3UTUBHOTO 3aMbIKaHUS rpada U HAXOXKICHUS
KpaTyaliumx myTei (anroput™Msl Yopinosuia u Yopuoima-®druoitaa).

e 3ajaya 0 KpaTYallmx MyTsAX U3 OJHOTO UCTOYHUKA (AIrOpUTMbI JleHKCTpbI
u bennmana-®opaa). DpdexkTuBHas peannsaius anroputma J{edKkcTpsl.

¢ 3ajaya 0 MAKCUMAJILHOM MOTOKE B ceTax. Anroputm Popra-Dankepcona.

e ANTOPUTM HAXOXKJIEHUSI MAKCUMAJILHOTO IMOTOKA 3a KyOH4YeCKOe BpeMms.

e [IpocThie ceTy 1 3a1a4a 0 MAKCUMAJIbBHOM TAPOCOYETAHUU JJIsI IBYAOJIbHBIX
rpados.

e 3aiaya 0 CTaOMILHOM MAPOCOYETAHUU.



e [[nanapusie rpadpbl.
e Packpacka rpadoB. S-packpacka ImiocKux rpados.
YMHOKEHHE MaTPUL U CBA3aHHBIC 3a/1a4H

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

e Anroputm lITpaccena njs yMHOKEHUS MATPHII.

o AJITOPUTM «YETBIPEX PYCCKUX» JIJISI YMHOXKEHUSI OYJIEBBIX MAaTPHUIL.

e HBII-pa3znoxenue marpuul.

e CNoXXHOCTh OOpallleHus] MaTPHI], BEIYUCICHUS ONPEACIUTENS U PEIICHUs
CHUCTEMBI JIMHEUHBIX YPABHCHUU.

AJITOpUTMBI Ha CTPOKaX

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

e AnroputMm Knyra-Moppuca-lIparra miis 3aqaum BX0KI€HUS TTOJICIIOB.

® /-aNrOpuTM JUIS 33/1a41 BXOXKIEHUS MOJICIIOB.

e Anroputm boiiepa-Mypa 115 3a1a4n BXOKIEHUS OJICIIOB.

e Anroputm Pabuna-Kapna nnst 3ag1aun BXOXKIEHUS OICTOBA.

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

o [Ipumenenus cyhdHuUkcHbIX nepeBbeB. [[oMCK TOBTOPSIOMUXCS CTPYKTYP B
cTtpoke. Cxxkatue JaHHBIX METOJIOM 3uBa-Jlemmerns.

e Koawl Xaddpmana.

. NP-nonnsie 3anaun

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

e [lonmMHOMUANBHBIN aNTOPUTM [JI 3a4a4M BeINOJIHUMOCTH 2-KHO.

e [Ipumepsl NP-moHbIX 3a/1a4 B JIOTHKE, Teopuu rpados, anredpe, KoMOUHA-
TOpuKe, MaremarnueckoM nporpammupoBanuu: 3-KH®, KJIMKA, BEP-
[IMMHHOE ITOKPBITHUE, TAMNWJIBTOHOB IHWKJI, PACKPACKA, 3-
COYETAHMUE, PASBUEHUE, PIOK3AK, 0-1 HEJIOYMCJIIEHHOE ITPO-
I'PAMMUPOBAHHNE, KOMMHUBOSXEP, MHOT'OITPOLIECCOPHOE
PACITMCAHUE, YPABHEHUA B CJIOBAX u np.

e [logxonsl k pemennto NP-MOJHBIX 3a7a4 C UCMOJB30BAHUEM DBPUCTHYE-
CKUX anroputMmoB. [lceBmomoiMHOMUATBHBIE W TPUOIMKEHHBIE aJro-
puTMBL. MeTo BETBEH U IPaHUL.

e Knacc PSPACE. ITonnora 3amaun QBF B aToM kiacce. PSPACE-nionHbie
urpsbl (00001IeHHas Teorpadusi, TeKC).

e COOTHOLIEHUSI MEXY KilaccaMH cl0KHOCTH. Teopema Casuua. Teopema
Nmmepmana. Mepapxus mo BpeMEeHM U €eMKOCTH. Teopema 0 Tom, uto P #
EXPTIME. Teopema Jlaguepa.

e Mammnbl Teropunra ¢ opakyinamu. [Ipumep opakyinos A u B Takux, uro PA
= NP*, P® £ NP5,



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

II1. O0pa3oBaTe/ibHbIEC TEXHOJIOTHHU

VYyebnas nporpamMmma —
HAaMMEHOBaHUE Pa3/IeyioB U
TeM

Buna 3anstus

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 TEOPETUIECKOTO
MaTepuala, peueHue 3a1ad,
BeinojiHenue PI'P

CopTupoBKa M MOUCK k-TO
HaMMEHBIIIEr0 2JIEMEHTAa

JICKIUU, ITPAKTH-
YCCKUC 3aHATHUA

H3JI0KCHUC TCOPCTHICCKOI'O
MarTtcpuaja, pCuICHUC 3a1a4

3amauu noucka u padoTa c
MHO>KECTBaMHU

JICKIIMHU, ITPAKTH-
YCCKUC 3aHATHUA

U3JI0)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, pCCHrUC 3aaa4

AJITOpPUTMBI Ha CTPOKax

JICKIIMH, ITPAKTH-
YCCKUC 3aHATHUA

M3JI0KEHUE TEOPETHIECKOTO
MaTepuaa, perieHue 3a1ad

NP-nionHbIe 3aga4u

JICKIIUU, ITPAKTHU-
YCCKUC 3aHATHA

U3JI0)KEHUE TEOPETUYECKOTO
Marepuaia, pelieHue 3a1au

IV. OueHouHble MaTepHaJbI 1 IPOBEIeHUS TEKYIIei U MPOMEeKYyTOYHOM 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 «Pa3zzaensii u BnactByi». OCHOBHasi| 3HA€T ~ OCHOB-

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

’KEHMe JUIMHHBIX uucen (anroput™ Kapa-| paspaboTku
1yOb1). Bo3Benenue B cTeneHsb 1m0 npocTomy| SPPEKTUBHBIX
MOJIYJIIO ¥ €0 MPUMEHECHHS B IIM(POBAHUH.| AITOPUTMOB,
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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 pacnio3HaBanusi 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 5
KpoMme TOTO
3HaeT JoKa3a-
TEJIbCTBA KOP-
PEKTHOCTH
3TUX aJTOpHUT-
MOB

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

e 2-3-11epeBb4,

[IpuMepbl BOITPOCOB K AK3aMEHY:

e Cnucku, CTeKU, ouepenu, rpadsl, AepeBbs.

[IpeacraBnenus nepeBbeB. OOX0ABI Aepe-
BbEB.

e ANTOpUTMBI COPTUPOBKH. bwicTpas coprtu-

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

e JluneliHpIe aNTOPUTMBI HAXOXKJACHUS k-TO

HAaMMCHBIIIEr0 »JJIeMeHTa. TodHas OliCHKa
qucia CpaBHeHI/Iﬁ AJI1 HaXOXKJACHHA BTOPOIo
ITIO BEJINYHUHE 3JICMCHTAa MHOKCCTBA.

e XemmupoBaHue. Meroapl paspelieHust KoJj-

JU3UN (BHEITHUE IIEMIOYKH, BHYTPEHHUE 11e-
MOYKHU, OTKPBITAS aJipecaliusi, IOBTOPHOE Xe-
mupoBaHue). CpeaHee BpeMsl BBIIIOJIHEHUS 1
orieparuii Ha XenI-TabJuIie.

L I[CpeBbﬂ ABOUYHOI'O ITOHUCKA. OnTuManbHbIe

ACPEBb ABOUMYHOI'O ITOUCKA.

B-nepeBba.  Alroputmel

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

8




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 HCIIOJIB30BaA-
HHUCM MAaCCHUBOB M CIIMCKOB U C HMCIIOJIB30Ba-
HHUCM JCPCBLCB. HpOBepKa OKBHBAJICHTHO-
CTH KOHCYHBIX aBTOMATOB.

o CnuBaemeble ACPCBbsA U CHCINIACMBIC OYC-

peIu 1 aaroprUTMbl padOTHI C HUMH.

e buHOMUanbHble U (UOOHAYYMEBBI Ky4H H

AJIrOpUTMBI pa6OTBI C HUMMU.

L CTPYKTypBI JAaHHBIX IJIsI IIPCACTABIICHUA

nmpocTpaHCTBeHHOM nHpopmaruu: 2-d aepe-
BbsI, TOUCUHBIE KBaJIpoIepeBbs, M X-KkBapo-
JIepEBbSL.

MEHH  COPTH-
POBKM M IO-
UCKa U UX JI0-
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 opiuioiijia 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 ®Doppa-PankepcoHa. AITopuUT™M
HAXO0XKIEHUSI MAKCUMAJIBHOTO MTOTOKA 3a KY-
ouueckoe BpeMs. [IpocThie ceTn u 3amava o
MaKCHUMaJIbHOM TapoOCOYEeTaHUH [JIsl JIBY-
JOJIHBIX TpadoB.

e [[nanapusie rpadsi. [Ipumepsl Heruanap-

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 3ajlaya packpacku Tpados.
MJIOCKUX TpadoB.

S-packpacka

3HaTb  OCHOB-
HbIE aJITOPUTMBI
I paboThl C
MaTpHUIlaMH.

[IpuMepbl BOITPOCOB K AK3aMEHY:

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

e Anropurm IITpaccena.

e AJITOPUTM «YETBIPEX PYCCKUX.

e HBII-paznoxxenne wmarpunpl. OOparieHue
MaTpuLl, BBIYUCIICHUE ONPEIEIUTENS, pelle-
HHE CHUCTEM JIMHEHNHBIX YPABHEHUMN.

OoIleHKa 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 aJl-
TOPUTMOB

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

[Tpumepsl BOITPOCOB K IK3aMEHY:

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

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

OllCHKa 3
3HAET MPUMEPHI
NP-nonnHbIX 3a-
a4, oncHka 4
— KpOME TOTO
3HAET METObI
pemennst NP-
MOJIHBIX 3aj1ady,
OIlEHKa 35
KpoMme TOTO
3HaeT JoKa3a-
TeJILCTBO NP-
MMOJIHOTHI CTaH-
JapTHBIX 3a/1a4

3HaTh  OCHOB-

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

OlleHKa 3
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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-nonnore 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
opaxynoB A u B takux, uro PA = NP# | PB #
NPB .

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-anroputm. 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
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TpeboBanusa K
oOyyJaromemycs

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

ITokazarenu wu
KpUTEPUU OIIe-
HUBaHUS,
IIKaJga OIlCHH-
BaHUS

c)kaTtue 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 [' 1ns pacnio3HaBaHHS BXOXKACHUS MOJ-
cioBa y = 101001201 B Texct meTogom boii-

epa-Mypa. Mcnione3ys ux, HauauTe BXOXKIe-
Hue y B cnoBo x = 0112101001201012010.

e O6006muTe anroputm Paduna-Kapma Ha ciy-

Jaif, KorJa HaJo0 WCKaTh KBajapaT A pa3me-
poM m X m B MaTpuIie S pasMepom n X n (31e-
MEHTaMH KBaJpaTa W MATPHUIIbI SIBIISIOTCS
cuMBOJIBI andaBurta X = {a, ..., a, }).

e Kak paclmmpuTs aaroput™M MOAEITUPOBAHUS

HKA M , 9T00BI OH HaXxOJWJI B CJIOBE X =
ai...a, HauMEHbIIIee kK Takoe, U4TO I HEKO-
TOPOTO j TOACIOBO d@;...Q; NPUHAIJIEKUT
L(M), u HauOouibiiee U3 Takux j?

e [lonctpoka o Ha3wpIBaeTCs MPEeHUKCHBIM T10-

BTOPOM CTPOKH S, €CJIH o ABJIsIETCS MpedUK-
com S u umeeT BUI o = PP 1T HEKOTOPOI
ctpoku f. Ilpennoxkure IUHEWHBIN 1O Bpe-
MEHU QJITOPUTM ISl OTBICKAHUSI HamOOJIb-
mero npe@UKCHOro IMOBTOpAa  BXOJHOM
CTpPOKH 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
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Tunosblie KOHTPOJIbHBIC 3aJaHUsA H/njm KPpUTECPHUU IJIA IPOBECPKHU HHAUKATOPA

OIIK-3.3

TpeboBanusa K

TurnoBsie KOHTPOJIBHBIC  3adaHUA  JJIA

Ilokazarenu wu

¢ 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 OJHOM OYyKBbI
cnoBa. Hamucatpe anroputm, KOTOpBIM IO
1000 Mmape CloB u, vV MOJCYUTHIBAET MU-
HUMAaJIBHOE YHCIIO DJIEMEHTapHBIX MPeod-
pa3oBaHUi, HEOOXOAUMBIX ISl TpeoOpa3o-
BaHUS CJIOBA U B CJIOBO V U HAXOJUT MHHH-
MaJbHYIO 1IETIOYKY mpeoOpazoBanuii. Orie-
HUTH €TO CJI0KHOCTb.

[Tpumepsl TeM A pacueTHO-rpadUIeCcKux

paborT:

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

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 HCmossb-
OpUEeMbl W Me- | caMM, IPOBEPHTE, BXOJUT JIU CIOBO caabb B| 30BaTh CTaH-
TOJbI 1 pemie- | KC-sa3bIk, mopoxxAEHHBIN crnenyromei KC-| TapTHbIE — ajro-
HUS aaroput™Mu- | rpammatukond (N = {4, B, C, S}, £ = {a, b,| pUTMBI, OIICHKA
YECKUX 3a]ay. c}). 4 — KkpoMe Toro
S— AA | AB ymeeT Moaudu-
A—a|AB|CA LUpOBaTh CTaH-
B—b|BB|BC JApTHBIE  AJro-
C—c|CC|CA PUTMBI, OLIEHKA

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-kBanpoaepeBo mnopsaka 3 (oOnactb
pazouTa Ha 8 X 8 sueek) I CIeayIoIIei
nocjeaoBaTebHOCTH Touek (X, Y)): (6, 2),

OollcHKa 3
yMEET TO0Jb30-
BaThbCA CTaH-
JTapTHBIMU
CTPYKTypamu
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TpeboBanusa K

TurnoBsie KOHTPOJIBHBIC  3adaHus  OJId

Ilokazarenu wu

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

PUTMBI JIJIST pa-
OOTBI C HUMH.

MIOCJIE BCEX BCTABOK, a TAKXKE MOCIE Kax-
JIOTO U3 YIAJCHUM.

e Hanumure anroputM KOPPEKTUPOBKH Me-
TOK L:M BO BHYTPEHHHX BEpIINHAX 2-3-1¢€-
peBa nocie BeinoJiHeHus onepanuu BCTA-
BUTB. Onennte ero ciaoxHOCTh (OHA
nomxHa O0b1Th O(logs n)).

e Hazosem 2-3-4-nmepeBoM Takoe NIEpPEBO, Y
Ka)XJI0i BEPIIUHBI KOTOPOTO, KPOME KOPHS
U JIUCThEB, UMEETCS 2, 3 uiu 4 ChIHA U BCE
JUCThSI pacrojaralorcsi Ha OJWHAKOBOM
riyoune. 2-3-4-xkydya — 3to 2-3-4-nepeso,
B KOTOPOM JIUCThS COJAEpX AT KIHOYH (HE
YHOPSIIOYEHHBIE), a B Ka)KJI0i1 BHYTPEHHEN
BEPILIMHE XPAHATCS 3HAUCHHUS] HAUMEHbIIHNX
KIJIFOYEH Y Ka)KJI0T0 U3 €€ ChIHOBEU. B KopHE
TaK)Xe XpaHuTcs BbicoTa Aepena. [Ipenso-
KUTE AITOPUTMBI JIJIs1 peasii3aliuy CIeayto-
mux onepanuid Hax 2-3-4-kydamu. Crox-
HOCTB J0JKHA ObITh O(log, n).

1) MIN(7) — BO3BpalllaeT CChUIKY HA JIUCT
C MUHUMAaJIbHBIM KIIFOYOM.

2) DELETE(T , x) — ynansier 3aJaHHbIi
JUCT X.

e DniemeHT x MaccuBa 71[1...n] Ha3biBaeTcs
OonpIMHCTBOM, eci |[{ i : T[i]=x }| >n/
2. [Ipennoxute anroputM, KOTOPBIA ompe-
JIENSIET, CYIIECTBYET JIM OOJIBITUHCTBO, U
HaxoauT ero 3a BpeMs O(n). Paszpemaercs
UCIIOJIb30BaTh TOJIBKO OTEpAIUU = U #.

[IpumMepbl TeM ISl pacdeTHO-TpadhUUECKUX
paboT:

e Hanummre nmporpammy ajis pabotsi ¢ B-ne-
peBpaMU. Peanmsylite cienyromnme onepa-
LIUU: TIOUCK, BCTABKA, YJaJI€HUE, TOUCK MHU-
HUMYMa, IOUCK 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
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TpeboBanusa K

Tunoseie

KOHTPOJIBHBIC  3adaHus  OJId

Ilokazarenu wu

oOyuarolemMycs | OLleHKH 3HaHWW, YMEHUI, HABBIKOB KpUTEpPUH  Olie-
HUBAHWs, IIKaJIa
OLICHMBAHUS
YMmere ucnoib- | [IpumMepsl 3a1a4 Juisi KOHTPOJIBHBIX pabOT: | oueHka 3 —
30BaTh  CTaH- |e Mcnons3ys anroputm @oppa-PankepcoHa,) yMEET — UCIOIb-
JApTHBIC AJIF0- | TOCTPOWTE MAKCHUMAJIbHBIN IOTOK JUIS CETH| 30BaTh CTaH-
puUTMBI Ha Tpa- | N: {(s, vi, 6), (s, v2, 2), (s, v3, 5), (v1, v3, 3),| JapTHBIC  aJIro-

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

(V1, t, 2), (V3, Va, 1), (Vz, 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 nepea 1 = (V, E) BenmuuuHy max {
o(u, v) : u,v€V }, rae 6(u, v) — 3TO YUCIO
pébep Ha MPOCTOM MYTU MEXAY U U V.
[Ipennoxure anropuT™M JJjisi BBIYUCICHUS
nuameTtpa aepesa 3a Bpems O(|V]| + |E|), no-
KOKUTE €ro KOPPEKTHOCTh U OIEHUTE
CJIOKHOCTb.

[Ipeamnonoxxum, 4To U3BECTEH MaKCUMAab-
HBIN MOTOK f,, B cetu N = (V, E, s, t, c) u
IPOITYCKHBIE CIIOCOOHOCTH BcexX pebep —
uenesle uyucna. IIpeanonoxum, 4To Mpo-
MyCKHAasi CIOCOOHOCTh HEKOTOpOro pedpa
(u, v) ymenbmunachk Ha 1: c'(u, v) = c(u,
v)—1. [lpeayoxure anroputM, HaXOaAIIUNA
MAaKCHUMAaJIbHBIM TMOTOK JISI H3MEHEHHOU
cetu 3a Bpems O(|V] + |E)).

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

YmMmers 1pume-
HATb CTaHAAPT-

HbIE  TPUEMBI
Ul PEIICHUS
NP-nmonupIx 3a-
Jad,  JOKa3bl-
Batb  NP-mon-

HOTY HOBBIX 3a-
Jay.

[Ipumepsl 3a1a4 11 KOHTPOJIbHBIX PadoT:
e Jlns wHarpyxeHHoro rpada G, mpeacras-

neHHoro Marpuieit C, HalWuTe TaMUIbTO-
HOB IyTh, UCHOJIB3Yys asroput™m 2MOD (c
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-noJi-

HBIX 3aj1ad4,
onenka 4 —
KpoMe TOTO
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TpeGoBanust kK | TunoBbie KOHTpoJbHBIE 3amanHus s | [lokazatenn wu
oOy4aroniemMycst | OleHKH 3HaHUH, YMEHUI, HABBIKOB KpUTEPUHU  Olle-
HUBAHMUSI, IIKaJIa
OLICHUBAHUS

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

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(4)=05+¢e(1 i 6m)
5(4,)=0.25+2¢ (6m <i < 12m)
s(4)=025+e(12m<i < 18m)
5(4,)=0.25—2¢ (18m <i < 30m) (¢ > 0).
CKOJIbKO KOHTEMHEpPOB MOTpeOyeTCs alro-
PUTMY, OCHOBAaHHOMY Ha MPUHITUIIE «B IEp-
BbIN TOJIXOMAIIMN B MOPSAKE yObIBAHUS»?
[Tokaxkute, 4TO IPU ONTUMAIIBHOM YKJIAJKE
JIOCTATOYHO 9m KOHTEMHEPOB U OLICHUTE
OIIUOKY MPUOIMKEHHOTO ANTOPUTMA.

e Jloxaxurte NP-nonnory 3amaun ' AMWNJIb-
TOHOBO ITIOITIOJIHEHHUE.
Bxox: neopuentupoBanusiii rpad G = (V,
E), aucno k> 0.
Bomnpoc: moxxHOo i k E 1006aBUTH k pédep,
TakK 4YTOObI B rpade MOSBUIICS TaMUIIBTOHOB
LIUKJT?
(Vkazanue: K 9TOM 3a7a4e CBOJAUTCS 3aj1aua
I'AMWIBTOHOB IMMKIJIL.)

V. YueOHO-MeTOAMYeCKOe U HHPOPMAITMOHHOE 00ecrieueHre JUCHUIIINHbI

1. PekoMeH/10BaHHAs JIUTEpPaTypa

a) OcHoBHas JiUuTEpaTypa

[1] benos B. B. Anroput™msbl u cTpyKTYphI JaHHBIX: yueOHuK / B. B. benos, B. W.
Hucrsakosa; Psa3aHckuil rocy1apCTBEHHbIN PAANOTEXHUYECKUN YHUBEPCUTET UMEHU
B.®. YTkuHa. - 1. - Mocksa: OO0 "KYPC", 2020. - 240 c. - (bakanaBpuar). - BO -
bakanaBpuar. — Pexum JocTymna:
https://znanium.com/catalog/document?id=347241

[2] bemuk A. I'. AIroputmbl U CTPYKTYpbl JAHHBIX [DJIEKTPOHHBIA pecypc:
yuebHoe nmocooue / A. I'. benuk, B. H. I{piranenko. - Omck: OMI'TY, 2022. - 104 c.
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https://znanium.com/catalog/document?id=347241

— Pexxum noctymna : https://e.Janbook.com/book/343688

[3] Psicun M. JI. BBeneHue B CTPYKTYPBI U aIrOPUTMBI 00pabOTKU JaHHBIX. Y.
1: Cnoxnocth anroputMoB. CopTUPOBKU. JIMHENHBIE CTPYKTYpbI AaHHBIX. [lonck B
tabnuie / M. JI. Poeicun, M. B. Caprakos, M. b. Tymanona. - Mocksa: PTY MU-
PDA, 2022. - 110 c. — Pexxum noctyna: https://e.lanbook.com/book/256592

[4] Pricun M. JI. BBeaeHue B CTPYKTYpHl U aJlTOPUTMBI 00paOOTKH JTaHHBIX. Y.
2: Ilouck B Tekcte. Henmuuelinbie cTpykTypbl AaHHBIX. KonupoBanue nHdopmaui.
Anroputmudeckue ctpareruu / M. JI. Peicun, M. B. Caprakos, M. b. Tymanosa. -
Mocksa: PTY MWUPDA, 2022. - 111 ¢ — Pexum jgocryna:
https://e.lanbook.com/book/310826

0) JonmosiHuTe ILHAS JIUTEPATYPA

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

[6]dexTspr M.U. AnroputMuueckue 3agadu Ha rpadax. [DaeKTpoHHBIN pecypc]
TBeps: TBl'Y, 2011. — Pexum JIOCTyIIA:
http://texts.lib.tversu.ru/texts/093 1 lucheb.pdf

2. IIporpammHoOe o0ecnieueHune

HaumenoBanue [IporpammHuoe obecrieueHue
MTOMEIIECHU

Aya. 20la (kom- | Ilepeuenp mporpamMmHoro obecrnedeHus (Co CBOOOIHBIMU
neloTepHas Jabo- | nuneH3usMu): Linux Kubuntu, KDE, TeXLive, TeXStudio,
patopusi [IMuK) | LibreOffice, GIMP, Gwenview, ImageMagick, Okular,
(170002,  Tsep- | Skanlite, Google Chrome, KDE Connect, Konversation,
ckas o001, T1.| KRDC, KTorrent, Thunderbird, Elisa, VLC media player,
Teeps, nep. 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]19BC «ZNANIUM.COM» http://www.znanium.com
[2]9BC «YHuBepcutTerckas 6ubnnorexa oniaaitn» https://biblioclub.ru
[3]9BC IPRbooks http://www.iprbookshop.ru

[4]9BC «Jlanp» http://e.lanbook.com
]
]

[5]9BC «tOpaii» https://urait.ru
[6]9BC TBI'Y http://megapro.tversu.ru/megapro/Web
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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 anexktponnas 6mubmmorexka eLIBRARY.RU (moamucka Ha »KypHabI)
https://elibrary.ru/projects/subscription/rus_titles open.asp
[8]Peno3uTapuit TBI'Y http://eprints.tversu.ru

4. Ilepedyennb pecypcoB HH(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-1tv147-Pagel.htm

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

HpI/IMepBI 3aJia4 AJi1 MOATOTOBKHU K KOHTPOJIbHBIM pa60TaM

1. PacnionoxkuTte cieayromnye GyHKIUU B MOPSIJIKE BO3pacTaHus (MpyU n — o0 ):
a)nlognloglogn; b)2"/n°; c)(m)ee™; d)2rer  ¢)n’t'1% log’ n;

N n’/log'®n; g)n®log®n; hyn’logtn; 1)2%%; j)n>'log!n.

2. HazoBeM o0m1elt moAnocie10BaTeIbHOCThIO IBYX clIoB V' =v(1)v(2)...v(n) u W
=w(1)w(2)...w(m) nocnenoBaTeIbHOCTh MHACKCOB 1 < i) < ... <i; < n ¥ moce-
JIOBaTEIIbHOCTh HHACKCOB 1 < ji < ... <j; < m Takux, uto v(i;) = w(j1), ... , V(i)
= w(jx). Ucrionp3ys TMHAMUYECKOE MTPOTPaMMUPOBAHUE, TPEAJIOKUTE alITOPUTM
HaXO0XJICHUSI CaMOM JJIMHHOW OOIIed MOJMOCIeA0BATEILHOCTH U OLICHUTE €ro
CIIOXHOCTb.

3.Ilycts A[1...n] u B[1...n] — nBa Bo3pacrarmux Maccupa. Pa3paboraiite anro-
pUTM, KOTOPHIi 3a Bpemst O(log n) HAXOAUT MeIUaHy MHOKECTBA, MMOJTYyYEHHOTO
00bEIMHEHUEM AJIEMEHTOB dTUX MAaCCHUBOB.

4. [1yctb A — ynopsI04EHHBIN MaCCHB MOJIOKUTEIBHBIX U OTPUIIATEIBHBIX IIEJIBIX
yucen: A[1] <A[2] <...<A[n]. Hanucarp aniroput™m HaX0KJICHUS TAKOTO I, YTO
A[i] =i (ecm Takoe i cymiecTByeT). OIEHUTD €ro CIOKHOCTb.

5. Hanucats npouenypy HASH-DELETE nns ynanenust snementa u3 TaOiauiibl ¢
OTKPBITOM ajpecaruei (eciim moTpedyeTcs, U3MEHUTE MJii ITOr0 MPOUEAYpPY
BCTaBKH).

6. [TocTpoiiTe anropuT™ It peain3anui B ONHOMHUAIBHBIX Kydax onepanuu BIN-
HEAP-MERGE(H,, H>), koTOpas CIuBaeT KOpPHEBbIE CIIUCKU Ky4 H| u H, B equ-
HBIM CIHUCOK, B KOTOPOM BEPUIMHBI PACTIONOKEHBI B MOPSAKE HEYObIBAaHUS CTE-
neHel. OUeHuTe CI0NKHOCTh MOCTPOCHHOTO aJITOpUTMA.
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7. Ilepeuncnute Bce CUTyalluu, B KOTOPBIX IOMEUEHHAs BEPILIMHA MOMAAET B KOP-
HEBOM cIMCOK (prOOHAYYNEBOM KyUH.

8. IIpemyioxkuTe aaropuT™M OTBETa Ha 3ampoc 00 obdnactu Buaa <(x,y), R> nius MX-
KBagpoaepeBa 1, KOTOPBIM JOJKEH BEPHYTh MHOKECTBO BEPIUMH 7, IPEACTAB-
JSIOIMX TOYKH, KOTOPBIE HAXOIATCS HAa PACCTOSHHHM HE OOJbIIe R OT TOYKHU
(x,y). OnieHUTE €ro CI0KHOCTD.

9. Haittn makcumasibHOE MapocoyeTaHue B JBYAO0JILHOM Ipade, UCTIONb3ys CBelie-
HUE K 33/1a4€ O MAKCUMAJIbHOM MOTOKE JUIsl IPOCTOM CETH.
G=WV={l,v2,v3,v4} U {ul, u2, ud, ud, u5}, £ = {(vl, u3), (v1, ud), (vl, usd),
(2, u2), (v3, ul), (v3, u2), (v4, u2)}).

10. Ilpenmokute anropuTM, KOTOPHIN MO CETH N U MAKCUMAJIbHOMY IIOTOKY B HEU
fm HAXOJUT TaKoe PeOpo, YBEIIMUECHHUE MPOMYCKHOU CITIOCOOHOCTH KOTOPOTO MIPH-
BOJUT K YBEJIMYEHUIO MAKCUMAJIBHOTO TOTOKA. OLIEHUTE €r0 CI0KHOCTb.

11. Iycts G = (V, E) — 3TO OpUEHTHUPOBAHHBIN B3BEIICHHBIN Ipad ¢ BecOBOU
byukue c : E— {0, 1, ..., M — 1}, tne M > 0 — uenoe yucno. Moauduuupo-
BaTh ajNropuT™m JeWKCTpbl, 4TOOBI OH HAXOAMWJI B TAKOM CJyyae KpaTdailiue
IyTH U3 OJHOU BepinHbI 32 BpeMst O(M|V] + |E]) (eme dydiie nNoIy4uThb CIOXK-
Hocth O(|V] + |E| log M)).

12. TpeOyetcs mo 1ByM cioBam S; US> HAWTU caMOe JNIMHHOE CJIOBO P, KOTOpoe
BXOJIMT KaK IIOJCJIOBO U B S|, U B S).

a) JlokaxxuTe, 4TO ¢ UCIOJIb30BaHUEM CY(H(PHUKCHBIX 1EPEBBEB ATY 3a/1a4y MOKHO
pemmTh 3a Bpems, JuHeitHoe oT (|S1] + |S2|).
0) Ucnonp3ys npeaioKeHHbIH alrOpUTM, HAWUTE caMoe JNTMHHOE o011ee Mo/I-
cl10BO Ju1s cnoB 81 = abbba u S, = baabba.

13. [Joxaxwute NP-nomnory 3amaun ['AMMWJIBTOHOB IIYTh MEXIY

JABYMS BEPHIMHAMMN.
Bxon: neopuentupoBanssiii rpad G = (V, E) u n1Be Bepuunbl a, b € V.
Bomnpoc: cymectByeT 11 B G IpoCcTOd NyTh U3 @ B b, IPOXOIAUIUNA TIO OJHOMY
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. PacnionioxkuTte ciieayroniye GyHKIUU B MOPsIIKE BO3pacTaHus (MpU n — o0):
aynlogn; b)2"n; c)n/log¥n; d)yn'"""log*n; e)2"m
f) n?(log n)";  g) n*% /log* (n +10); h)nlog’(n!); 1i)25#% j)n''log’
n.

2. Jlanbl aBe cTpoku x U y. CTpoKa X COCTOUT U3 HyJIeH U €UHMUII, CTPOKa y — U3
cuMBOJIOB A 1 B. M0OXHO I CTpOKY X mpeoOpa3oBaTh B CTPOKY ) O CIAEAYIO-
memy npaswry: nudpa 0 mpeodpazyercst B HEMyCTYIO MOCIEA0BATeILHOCTL OYKB

19



A, amudpa 1 — nubo B HEMyCTYIO MOCIEOBATENFHOCTD OYKB A, 1100 B HEMY-
CTYIO mocieaoBatelbHOCTh OykB B? [locTpoiiTe anroputm, KOTOpbIA OTBEYAET
Ha 3TOT BOIIPOC U HAXOJUT peoOpa30BaHUE, U OLIEHUTE €r0 CI0KHOCTb.
VYkazanue. Ilycts C[i, j] = 1 < mnepBbie { CUMBOJIOB MOCJIEIOBATEIBHOCTH X
MO>KHO TIPpe0Opa30oBaTh B MEPBHIE j CHMBOJIOB TMOCIEN0BaTeILHOCTH V. [Ipemio-
YKUTE aNTOPUTM JjIs BIUucaeHus: MaccuBa C pa3mepa |x| X [y)|.

3. IlycTh B KakJ0M BEpPIIMHE JAEpEBa XPAHUTCS CIMCOK yKa3aTeJIeyd Ha ChIHOBEU
ATOM BepLIMHBI. Hannmmre HEpeKypCUBHBIA AIITOPUTM IOACYETA YUCIIA TTOTOM-
KOB Ka)KJI0i BepIIUHEI epeBa. OLEHUTE ero CI0KHOCTD.

4. Monuduiupyite alropuTM JIeKCUKOrpaguueckoil COPTUPOBKH, TaK YTOObI OH
paboTan A CJI0B pa3HOU JIJTMHBI.

5. Halimure ontumanbHOEe Tiio0adbHOE BhIpaBHUBaHHE I clioB «MOPO3» u
«TOPMO3y. Ilycth ¢GyHKIMS Beca CpaBHEHHUS JBYX CHUMBOJIOB #(Xx, V) 3adaHa
CJIEIYIOIIUMU paBeHCTBaMU: 1(x, X) = 1, t(—, x) = Hx, ) =—1, H(x, y) =2 (x # ),
x,y€ {3,M, O, P, T}.

6. Ynopsanouuts nocienoBarenbHocts 13, 61, 2, 14, 41, 3, 8, 32, 11, npumenss
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

IBYX cJIOB X #  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. ITycTp miig npeacTaBlieHUs CHEIUISIEMbIX OYepEeAe UCI0JIb30BaHbI 2-3 NEPEBbS
(onepaumn: BCTABUTDB(S, a), YAAJIIUTB(S, a), MUHUMYM(S), CLE-
[MUTB(T, T> ), PACHEIIUTDb(a, S)). Ilpennoxure anroput™, KOTOpbIA peatu-
3yeT ONEpalMio BCTaBKU OJHOW ouepeau BHYTpb apyroi: BCTABUTDB(S, S,
a)=S,tieSi={ai<a<..<ag<an<..<a},H={b1<..<by},a=a,
a; < by, by, < a;+1. Bpems pabotsl anroput™Ma AoJxHO ObITh O(max {log, |Si|, logz
[S2[})-

2. bunapHoe nepeBo Ha3biBaeTcsi H-mepeBom, €Ciu BCEe €ro JUCThSl HaXOASATCS Ha
OJIMHAKOBOM TIIyOMHE U KaXKJasi BEPIIMHA C OJJHUM CBIHOM UMEET MPaBoro Opara
C IBYMsI CBIHOBESIMU. JlokaxuTe, uto H-1epeBo BEICOTHI /1 uMeeT He MeHee (3/2)"
JIUCTHEB.

3. Onement X maccuBa T[1...n] Ha3pIBaeTCst OOMBITMHCTBOM, eciH [{ 1 : T[i] = X }|
> n / 2. Ilpeanoxure aaroputM, KOTOPBIA ONpPEENsIeT, CyIeCTBYET JIu 0OJb-
IIMHCTBO, U HaxoAuT ero 3a Bpemsi O(n). Pa3pemiaercs ucnonab30BaTh TOJIBKO
Omnepalunu = U #.
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4. Halimute onTUMalbHOE JAEPEBO ABOMYHOIO MOMCKA ISl SJIEMEHTOB a, b, ¢, d C

BepositHocTamu p; = 0,1; 0,3; 0,1; 0,2 u g;=0,1; 0; 0,1; 0; O,1.

5. Beimmosnaute onepanuio BCTABUTD B ToueuHOE KBaApOA€pEBO 1151 CIEAYIOLIEH

mocJjeaoBaTeIbHOCTH Touek (X;, Y)): (5, 3), (2, 0), (10, 5), (13, 10), (8, 4), (1,12),
(3,6),(2,4),(7,7), (6, 11). 3arem Y AAJIUTD Bepunnsl ¢ koopauHaTamu (5, 3)
u (8, 4). HapucyiiTe TOUKM Ha MIOCKOCTH M pa30HUeHNE TIIOCKOCTH Ha Y€TBEPTH
MOCJIe BCEX BCTABOK U TIOCJIE KAXKIOTO YAaJICHUSI.

3a penieHue Kaxxao0u 3a/1a4u BBICTABJISAETCS MaKCUMYM 4 Oaila.

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

.Hpezmom/ne 3¢)¢)GKTHBHBIﬁ alIropuT™ i IOCTPOCHHUA «MHUHHUMAJIBHOI'O»

OCTOBHOTO JiepeBa /il HEOPUEHTUPOBAHHOTO B3BeleHHoro rpada G = (V, E) c
BecoBoM (yHkiueit c: E — R, ecnu «Becom» aepesa S = (V, T) cuurarhb Bec ca-
Moro Tspkénoro pedpa S, ¢(S) = max{c(e):e € T }.

.Ilyctb G = (V, E) — 3T0 OpHEHTHPOBAaHHBII B3BEILIEHHBIN I'pad ¢ HEOTpPHUILIATEIIb-

HOU BecoBoM dyHkIuel c. [lycth v u w — nBe Bepiunbl U3 V, a k < |V] — uenoe
yucio. [Ipennoxnre anroput™M, KOTOPbIM HAXOAUT KpaTYauIui IyTh U3 V B W,
coJiep KaIuii poBHO k pédep. (3amedanue: 3TOT MyTh HE 00s3aTEIBHO TPOCTOIA.)

. Ilyctb 06001IEHHAS CETh — 3TO CETh, JUIS KaXI0M TyTHu (1, V) KOTOpOH yKazaHa

Kak BepxHsis c(u, v), Tak ¥ HUWKHSA b(u, v) TpaHUIla BEIMYMHBI TOTOKa. [TokazaTs,
YTO 337]a4y O MaKCHUMaJIbHOM MOTOKE B 000OIIEHHON CETH MOKHO CBECTH K 3a-
Jaye 0 MAaKCUMaJIbHOM MOTOKE B «00bIYHOM» ceTH. (PaccMoTpute ciyuait, korja
JUTSL KaKJI0M v cymma b(u, v) o BXOJSIIUM B V yraM paBHa cymme b(v, w) 1o
BBIXOJISIIIIUM U3 V JIyraMm.)

. Jokaxkute koppekTHOCTh anropurma CCK BbIAENIEHNS CUIIBHO CBSA3HBIX KOMIIO-

HEHT OpHeHTHpOBaHHOTO rpada G = (V, E) u olleHUTE €ro cioxxHocTh. (YKa3a-
HUE: JOKKUTE, YTO €CIIM JIBE BEPIIMHBI HAXOASTCS B OJHOW CHIBHO CBSI3HOM
KOMIIOHEHTE, TO OHU OKa)XyTCSl B OJHOM INIYyOMHHOM OCTOBHOM JIepeBe B rpade
G' ¢ «epeBEPHYTHIMUY» pEOpaMM).

. IlocTporiTe BCIOMOTraTelibHYIO CETh U TYIIMKOBBIM TOTOK B HEW I CIIEAYIOLIEH

cetu (popmart: (v, u, c(v, u), v, u))): (s, vl, 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),(v5,1,6,5), v5,v7, 1, 1), (v7,¢ 2, 1).

. Haiinute Bce IBYCBSA3HBIE KOMIIOHEHTHI 33/ITAHHOTO HEOPHUEHTUPOBAHHOTO Tpada

G=V,E). V={v1,v2,v3,v4,v6,v7,v8,v9,v10,vll }, E = {(vl,v2), (v1, v4),
(v, v8), (v7,v8), (v2,v9), (9, vl1), (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.
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KonTtpoJsbnas padora 2. TeMbl: anropuTMbl Ha MaTpULAX, AITOPUTMBI HAa CTPO-

kax, NP-nionubie 3anauu. [Ipumep 3ananus:

1. B nokazarenbCTBE TEOPEMBI O CBSI3U 33/1a4 YMHOXKEHHSI MAaTPULl U TPaH3UTHB-
HOTO 3aMBbIKaHUs TpadoB MaTpHIla UHITUACHTHOCTH Tpada ¢ n = 2k BepIImHaAMHU
X pa3buBanach Ha 4 TIOIMATPHUIIHI:

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

r=(; p)

[Tokaxwute, uto H=T(D) + T(D) x C x E x B x T(D), tne T(D) — TpaH3UTUBHOE
3aMBIKaHHE MATPUILIBI D.

2. O6006muTe anroputm Pabuna-Kaprma Ha ciydaii, Kkorjia Hajio UCKaTh KBaapat A
pasMepoMm m X m B MaTpuue S pa3MepoM n X n (3J€EMEHTaMH KBaJpaTa U Mart-
PHIIBI SBIISIIOTCS CUMBOJIBI anipaButa £ = {al, ..., a,}).

3. IlycTh 3a1aHO HMUKJIMYECKOE CJIOBO S[1...7], B KOTOPOM 3a KaXJIbIM CUMBOJIOM
S(i) cnenyer cumBon S(i + 1 mod 7). 3agaga cOCTOUT B TOM, 4TOOBI BHIOpaTh
MECTO pa3pe3aHus 3TOrO CIIOBA [ TaK, YTOOBI MOJTYYUBILEECS JIMHEHHOE CIIOBO S’
= 8()...8(n)S(1)...S(G — 1) 6puI0 JMEekcuKorpadUUeCKd MUHUMAIIBHBIM CpEIU
BCEX TAKUX JIMHEHWHBIX CIIOB. [IpeasioxkuTe anroputM JMHEMHON CI0KHOCTH TS
JMHEapU3aluy HUKINYECKUX CIIOB.

4. Jokaxure NP-nonnory 3agaun 'AMUWUJIbTOHOBO ITOITOJIHEHUE.

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

Bormpoc: MoxHO 11 K E 100aBUTH k p€0ep, Tak 4T0ObI B rpade nosiIBUIICS raMuJIb-
TOHOB ITUKJI?

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

5. ToctpoiiTe ¢ momMoIIbIo anropuT™Ma YKKoHeHa cy(hPpuKCHOE 1epeBo i CIoBa X
= ababaab$.

6. ITycTh TpeOyeTcs ynoKuTh B KOHTEHHEPHI eTMHUYHOTO 00b&éMa 30m npeaMeToB
Cc

7. BECAMU:

s(4)=05+¢e(1 i 6bm)
8(A4;) =0.25 +2¢ (6m <i < 12m)
s(A4)=025+e(12m <i < 18m)
s(A4;) =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.

Baxnoit cocrapmstomein ganHoro pasaena PIII sBiastoTcss TpeOoBaHUS K
PEUTHHT-KOHTPOJIIO C yKa3zaHWeM O0ajjioB, paclpeeIeHHbIX MEXIY MOAYJISIMH U
BUJIaMH pabOThI 00YJarOIIUXCS.
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MakcumanbHas cyMMa 0ajuioB 10 Y4eOHOW AUCITUTUTHHE, 3aKaHINBAIOTICHCS
AK3aMEHOM, 110 UTOraM cemecTpa coctanisieT 60 6amion (30 6amioB - 1-if MOIYIb U
30 6amioB - 2-it MOYJIB).

OO6yuaromiemycsi, HaOpaBmiemy 40-54 Oamia, TpyU TOABEISHUM HTOTOB
ceMecTpa (Ha MOCIEAHEM 3aHATUM MO TUCUUIIIMHE) B PEUTHUHTOBOM BEIOMOCTH
ydeTa YCIEeBAaeMOCTH M 3a4€THOM KHI)KKE MOXET OBITh BBICTaBJIEHA OIEHKA
«YJOBJIETBOPUTEIHHOY.

OOyuaromemycsi, HaOpaBmiemy 55-57 OaiioB, MpU TOABEICHUH HWTOTOB
ceMecTpa (Ha TOCIEAHEM 3aHITHM IO JUCHUIUIMHE) B Tpade peHTHHTOBOI
BEJIOMOCTH yueTa ycreBaemoctu «lIpeMuanbHbie Oauibny MOXKET ObITh 1OOABIEHO
15 G6ayoB 1 BRICTABJIEHA 3K3aMEHALIMOHHAS OLIEHKA «XOPOILOY.

OOGyuaromemycsi, HaOpaBimiemy S58—60 0OaioB, NMpu MOABEIECHUU HUTOTOB
cemMecTpa (Ha MOCJIEIHEM 3aHATUM IO [OHUCLUMIUIMHE) B TIpade pEeUTHUHrOBOU
BEJIOMOCTH yueTa ycreBaemoctu «lIpeMuanbHbie 6auibhy MOKET ObITh T00aBJICHO
27 GayioB U BBICTABIIEHA SK3aMEHAIIMOHHAsI OIEHKA «OTIMYHO». B Kakux-mmu6o
MHBIX CITy4asx J00aBjIeHUE MPEMHUAIBHBIX 0aJJIOB HE JTOMYCKAaETCsl.

OOyuaromuiics, HabpaBLIMiil 10 39 6aNIOB BKIIOYUTENIBHO, CAAET IK3aMEH.
Pacnipenenenne 6anioB Mo MOAYJISIM yCTaHABIMBAETCS MpeEIogaBaTeIeM U
MOXET KOPPEKTUPOBATHCSL.

VII. MarepuajibHO-TeXHH4YecKas 0a3a, Heo0XoAuMast IJIsl OCYLIeCTBJICHUS 00-
pPa3oBaTeJbHOIO NpoLecca 1o TUCHHUIIUHE

Jiist ayniuTopHOi padoThI

HanmMmenoBsanne rmoMmenieHui MarepuanbHO-TEXHUYECKOE OCHAILICHUE TTOME-
IICHUN

Aya. 310 (170002, Tsepckas | Habop yueOHOM mebemnu.
0011, T. TBepsb, nep. CanoBbIi,
1. 35)

Ayn. 31 (170002, Tsepckas | Habop ydeOHOM mebenu, 3KpaH, KOMIBIOTED,
0011, T. TBepb, nep. Canossii, | mpoekTop, MDY,
1. 35)

JIJ1s1 caMOCTOSITEJIbHOM PadoThI

Hanmenosanue noMenieHun MarepruaabHO-TEXHUYECKOE OCHAIICHUE TOME-
ICHUU

Ayn. 201a (komnbroTepHas 1a- | Habop yueOGHolt mebenu, Jocka MapKepHas,
oopatopus [IMuK) (170002, | komnbroTep, cepBep (CUCTEMHBbINA 0JIOK), KOH-
TBepckas 001., T. TBepsh, mep. | HEHTPATOP CETEBOM.

CanoBbiid, 1. 35)

VIII. Ceaenust 00 00HOBJIeHNH padoveil MPOrpaMMbl AU CHUILTHHbI
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Ne | OGHOBIEHHBIN pa3zen pado- Onucanne BHECEHHBIX U3MeHe- | JlaTa u mpoToKoa
/T | 9el IpOrpaMMbl AUCIUTUIAHBI | HUM 3acelaHus Ka-
denpsl, yTBepauB-
1IEeT0 U3MEHEHHUS
1 |I. AgHoTtanus H3menenus B koandecTBe yacoB HA | Ot 16.01.2025 roxa,
3. OOBpeM AUCIUTUTHHBI KOHTAaKTHYIO padoTy mpotokoi Ne 7 yde-
1. Coneprkanrie TUCIUTIIMHEI, HOTO coBeTa (PaKyib-
CTPYKTYpPHUPOBAHHOE T10 TEMaM TeTa
(paznenam) ¢ yka3aHHEM OTBE-
JICHHOTO Ha HUX KOJTYECTBA aKa-
JICMHYECKHX YacOB U BUJIOB y4e0-
HBIX 3aHATHI
3
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