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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
y4e0OHOM TOJTy Ha 3aceaHuu Kageapsl BhIYMCIUTETHHON TEXHUKH U IPOTPAMMHUPOBAHUS

[Iporokonm ot 20 . Ne
3aB. kadenpoii O.C. Jlorynona

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojly Ha 3acejaHuu Kadeapsl BBIUUCINTENEHOM TEXHUKU U TPOrPAMMUPOBAHUS

[Iporokonm ot 20 . Ne
3aB. kadenpoii O.C. Jlorynona

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM roJy Ha 3aceqaHuu Kadeapbl BBIYUCIUTENEHON TEXHUKU U TPOTPAMMUPOBAHUS

[Iporokon ot 20 . Ne

3aB. kadenpoit O.C.foryHOBa

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM rojy Ha 3aceaHuu KadeaApbl BBIYUCIUTENEHOM TEXHUKU M TPOTPAMMHUPOBAHUS

IIporokom or 20 . Ne
3aB. kadenpoii O.C. JlorynoBa




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensiMu OCBOGHMSI TUCHUIUIUHBI (MOAYIISI) «AJITOPUTMBI U TEOPHSI CIIOKHOCTH
SIBJIAETCS O3HAKOMIIEHUE CTYJCHTOB ¢ 0a30BBIMU MOHATUSAMU TEOPUU AJITOPUTMOB,
(dbopMUpOBaHUE MTPEJICTABICHUI O BBIYUCIUTEIBHON CII0)KHOCTH aJITOPUTMOB U MX
WCIIOJIb30BAHUU JJIs1 PEILICHUS IPUKIIAIHBIX 3a/1a4.

Jlist nocTrKeHUs TOCTAaBICHHOM 11eJd B Kypce «AJITOPUTMBI U TEOPHSI CIIOKHOCTH
pe-1Iar0TCs 3aJauu:

— U3y4eHHUE OCHOBHBIX MOJOKEHUI TEOPUU aIrOPUTMOB;

— U3y4eHHUE U UCCIIeI0BaHNE IPECTABICHUN TOHATUS «aJITOPUTM» C TIOMOIIBIO
pa3nuy-HbIX MaTEeMAaTUYECKUX MOJeNel (JeTepMUHUpOBaHHAas MaliiHa ThlopuHra,
BBIYMCIIHMAs QYHK-1TIUSA);

— MOJCYET BBIUMCIUTENBHOM CII0KHOCTH aIrOPUTMOB, KilacCU(UKALUA 3a/1a4 110
CTETeHH BBIYMCIUTENIbHOMN CIIOKHOCTH;

— OCBOEHHUE TOYHBIX, MPUOIMKEHHBIX U 9BPUCTUUYECKUX MeTO10B perienust NP-
TPYIHBIX 3a7au.

2 MecTo AUCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Juctuminna ToyHble 1 3BpUCTUUECKHUE aITOPUTMBI BXOJIUT B 0053aTEIbHYIO YacTb
y4eOHOTO 1m1aHa 00pa30BaTENbHON MPOTPAMMBI.

Jis n3y4eHus JUCUUTUTMHBI HEOOXO0IMMBI 3HAHUS (YMEHUS, BIIAICHUS),
c(OpMHUPOBAHHBIE B PE3yJIbTATe N3YUYEHUS TUCLUIUINH/ IPAKTUK:

Matemarnueckas JIOTMKa ¥ JIUCKpETHasi MaTeMaTHKa

CTpyKTypbl U MOJIENIN JAHHBIX

ITporpamMmmupoBanue

HNndpopmaruka

3HaHus (YMEHUs, BIa/IeHNUs ), TOTYYEHHbIE IPU U3yYEHUU JTaHHOM TUCIUIUINHBI
OyayT HEOOXOAUMBI JJIsl U3YUYEHUS JUCIUILINH/TIPAKTHK:

Teopust aBTOMaTOB

D yHKIHUOHAIBHOE IPOTPaMMUPOBaHUE

Jlornueckoe nporpaMmmupoBaHue

BoinonHenue u 3ammuTa BeITYCKHOM KBaTM(PUKAIMOHHON pabOThI

IToaroroBka K ciaye U caada rocyapCTBEHHOI0 SK3aMeHa

Teopus sA3bIKOB TPOrpaMMHUPOBAHUS

3 Komnerenuun o0y4aromerocsi, popmupyemsbie B pe3yJibTaTe 0CBOCHHUS

AUCHUILNIMHBI (MOLYJIS) M IJIAHMPYEMble pe3yJIbTaThl 00y4eHHs

B pesynbrare ocBoeHus nucuuIuinebl (Moayis) «TodHble M 3BpUCTHYECKHE
JITOPUTMBD» 00y4JaroLUiics JOKEH 00J1a/1aTh CIEAYIOIUMHI KOMIIETEeHIIUSAMHU:

KO,Z[ HHAUKATOpa I/IHIII/IKaTOp JOCTHIKCHHUA KOMIICTCHIIMHN

OIIK-8 CriocobeH pa3pabaThiBaTh aIrOPUTMBI U TPOTPAMMBI, IPUTOAHbIE JIJIS
MIPAKTUYECKOI0 MPUMEHEHUS;

OIIK-8.1 Omnpenensier cpeacTBa pa3padOTKU MPOTPAMMHBIX CPEJICTB JUIS PELICHHS
NPAaKTUYECKHX 3a/1a4 MPO(eCCHOHATILHON AEATEIbHOCTH
OIIK-8.2 Pa3pa0aTbIBaeT alropuT™MbI U IPOTPaMMBbI [T PEILICHUS TPUKIIATHBIX

3aa4 pa3JINYHbIX KJIACCOB




4. CTpyKTYypa, 00bEM U COJEpKaAHNE TUCUUIIIMHBI (MOXYJIs)

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 7 3a4€THBIX €AMHUI] 252 aKkaj. 4acoB, B TOM

qHce:
— KOHTaKTHast pabora — 163,9 akas. yacos:

— aynurtopHas — 157 akaj. 4yacos;

— BHeayauTopHas — 6,9 akaj. 4acos;

— caMmocTosITenbHas pabota — 52,4 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;
— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

<DopMa aTTecTaluu - 3a4€T, OK3aMCH, KypCOBas pa60Ta

AynutopHast ] o
KOHTakTHas paboTa E = dopma TeKyIero
o =
5 B aKaJl. yacax 5 Bu KOHTPOJIS
Paznen/ Tema 3 (B axan ) == A y P Kox
g 3 © | caMOCTOSTENbHOM | ycIIeBaeMOCTH U
JTUCLUTUTAHBI 3 g o . | xommerenyu
3 o & padoThI TIPOMEKYTOYHOM
na6. | mpaxr. [ €8
Tex. . |l 2¢ aTTeCTaluu
3aH. 3aH. | U &
1. Pa3nen 1. MaremaTtuueckue
MO/IEITU TIPEICTABICHUS
IropUTMa
1.1 lerepmuHpOBaHHAS 1
MmamuHa Teropunra (IAMT): CaMOCTOSTENEHOE
«UEpHBIN SIUK» U JEVHCHME
CTPYKTypHas cXeMma. yreny 1. becena -
eOHOM 1
YHuBepcanbHas MallllHa y:a THoi oOcyxeHue
Trropurra (yHUBEpCaIbHBIN 4 8 1 J]I/ITG}I,)aTypr 2. [Iposepka OIK-8.1
HWHTEPIPETATOP). > BbIHOJ]HeHI;IC WHIMBUIYaJIbHBIX
ANTOpUTMUYECKI n.a60 ATODHBIX 3aJaHuN
Hepa3peIrMbIe TPOOIEMBI. paTop 3. YcTHBIH ompoc.
aboT, paboTa ¢
IIpobnema ocTaHOBKH p BHGK’; pOHHHM
MmaiuHsl Teropunra. Teszuc e6£-)II/IKOM
Teropunra 4 i )
1.
CamocrosTenpHOe
1.2 IlpuMuTHBHO- H3VHCHHE
peKypCHUBHBIE (HYHKIIHH. yien 1. becena -
yueOHOIt n
Borunciumsie GpyHKIMH. . oOcyxeHue
HAY4HOMU
Tezuc Yépua. 2. [Iposepka
p 4 4 2 JIUTEPATYPBHI. POBED OIIK-8.1
OKBHMBaJIEHTHOCTb 7 BhioHeHe WHIMBUIYaJIbHBIX
JIeTepMUHUPOBAHHON J1.a60 ATODHBIX 3aJaHuN
MamuHbel ThlopuHTa U patop 3. YcTHBIH ompoc.
aboT, paboTa ¢
BBIYHCITUMOM (QYHKIIMK pBJ'IeK”l’“IZI))OHHI)IM
y4eOHUKOM.
HWroro no pazaeny 8 12 3
2. Paznen 2. Teopust CIOXHOCTH
2.1 Onpenenenue 1. 1. becena -
BBIYHCIUTEIHHON CamocTosiTensHOe o0cyxeHHne
CJI0KHOCTH aJITOPUTMA KaK 4 3 8 2 H3y4eHne 2. I[Iposepka OIK-8.1
YHUCIIO MIATOB . HOU 1 WHAWBHUTYaJIbHBIX '
cio maros JIMT eOHO a
HenerepmunupoBanHas HaY4YHOH 3aJaHui
MamuHa ThIOpUHTa. JIATepaTyphl. 3. YcrHbli onpoc.




Omnpenenenne
BBIUHCIIUTENBHOMN
CJIO’KHOCTH aJrOPUTMA KaK

2. Boinosinenue

ymcio maros HAMT. 1a60paTOPHBIX
Krnaccugukanms pabor, paboTa ¢
ITOPUTMOB TI0 CTENIEHU 3JIEKTPOHHBIM
BBIYHCITUTENBHOM y4eOHHKOM.
canoxuoctu. Kmaccer P, NP,
E
2.2 Onpenenenue
MOJMHOMHAITBHO 1
ceogumoctu. Kitace NP- '
CamocrosTensHOe
TIOJTHBIX 3a/1ad, HAVCHIE
9KBUBaJeHTHOCTH NP- eyGIIHOﬁ u 1. becena -
TIOJTHBIX 33/1a4. y:a Hoi oOcyxaeHne
JoxkazarensctBo NP- 4 2 HHTeyaT o 2. [TpoBepka OINK-8.1
MOJTHOTHI METOJIOM 2 BLIIII)OHI}—III;HI;IG WHIUBUAYATbHBIX ‘
cyxenus. 3anaun NP- JI.a60 ATODHBIX 3a/laHui
TPY/AHBIC B CUJIBHOM parop 3. KomnokBuym.
pabort, paboTa ¢
cmbicie. NP-mosHbIe
3JIEKTPOHHBIM
3a/1a4u, peliaeMbIe 3a 5
Y4eOHUKOM.
TICEBIOTIOIMHOMHUAIIBHOE
BpeMs
HWroro no pazaeny 12 4
3. Pazgen 3. Tounble METOIBI
pemiernst NP-mosHbIX 3a1a4
1.
CamocrosTenpHOe
3.1 O6mas cxema HEVICHIE
ITOPUTMa C BO3BPATOM. nggﬁoﬁ . 1. Becena
T'enepauns peteruii s HAY4HOM oOcyxeHue
JlekcuKorpaduieckom JIUTEPaTYpPBL. 2. I[IpoBepka
nopsizake. Bee pemenus 4 2 OIlK-8.1
2. Pabora ¢ HWHAWBHUIyaJIbHBIX
3agaun «CymMMa pa3zmepoBy» .
¢ TOTHOCTHIO 110 NIEKTPOHHBIM 3a1aHuH.
y4eOHUKOM, 3. YcrHsIi# ompoc.
MEPECTaHOBKH CJIaraeMbIX
BHYTDH CYMMBI BBITIOJTHEHHE
Y Y 1a00paToOpHBIX
pabot
1.
CamocrosTenpHOE
n3ydeHue
. eOHOI 1 1. becena —
3.2 Moudukanus oouiei y:ayqﬂoﬁ o 6Cy)KZ[§HI/I€
CXEMBI JJIsl peLIeHHs 32124 sTepaTyphI > HpOBCpKE‘:
Ha MakcumyM. [TpuHIHIT 8 4,2 ’ ) OIlK-8.1
2. Pabora ¢ WHAUBHUIYaJIbHBIX
BKJTIOYCHUSI-HEBKITFOUCHUSL. .
3anaua o prok3ake AJIEKTPOHHBIM 3aJlaHui.
’ yue0-HHUKOM, 3. YcrHbli onpoc.
BBITIOJTHEHHE
nabopaTop-HbIX
pabor
1.
CamocrosTenpHOE
. U3ydeHHe
3.3 Moudukanus oouiei ggnoﬁ . 1. becena —
CXEMBI JIJIS peLICHHs 3a1a4 y:a Hoi o0cyxIeHHe.
Ha MUHUMYM. 3azada o0 6 2 J'II/ITC}[,;;.TypBI 2. IlpoBepka OIK-8.1
yIaKOBKE B MUHUMaJIbHOE 5 BLII'[OJ'IHGHI;IG WHIUBHUAYaIbHBIX '
YHCJIO0 KOHTEUHEPOB J1.a60 ATOPHBIX 3a/1aHU.
(TOYHBIN aNrOpUTM) parop 3. YcrHeIil Bompoc.
pabort, pabora ¢
3JIEKTPOHHBIM
Y4eOHUKOM.
3.4 3anauu, pemaeMele 3a 5 2 1. 1. becena — OIIK-8.1




CaMOCTOSITEIbHOE

H3y4YeHHe
y4eOHOI
TICEBIOTIOIMHOMHUAIIEHOE N
Hay4HOH oOcykaeHHE.
Bpems. Pemenne 3amaq
JIUTEPATYypHI. 2. [IpoBepka
«CymMma pa3mMepoB» H
2. Pabora ¢ WHAWBHUTYaJIbHBIX
«PrOK3aK» € IIOMOIIBIO .
JIIEKTPOHHBIM 3a1aHuH.
JTUHAMHUYECKOTO o
YUEOHUKOM, 3. YerHbiit Bompoc.
MpPOrpaMMHUPOBAHHS
BBITIOJTHEHNE
1a00PaTOPHBIX
pabor
HWroro no pazaeny 12 23 10,2
4. Paznen 4. [IpubGnmxEnHble
MeToabl permiernst NP-nosHbIx
3a]1a4 ONTHMHU3AIIH
1.
4.1 Tlonstue 3a1a4n CamocTosTenbHOe
onrtumuzanuu. [Tonstue U3y4YeHHE
a0COIOTHOI 1 yueOHOI u 1. becena —
OTHOCUTENFHOU HAyJHOU 00CyX/ICHHE.
TIOTPENIHOCTH JUTEPaTypPHI. 2. [Iposepka
’ 4 2 2 OIIK-8.1
MPUOJIMKEHHOTO PEIICHHS 2. Pabora c HHIUBUTYaIIbHBIX
3a/1a4d ONTUMHU3AIHN. JNIEKTPOHHBIM 3a1aHuH.
BepxHue n HIKHUE OLIEHKH y4eOHUKOM, 3. YcrHbIi onpoc.
MOTPEIIHOCTH BBINOJIHEHNE
IpUONKEHHBIX AITOPUTMOB 71a00PaTOPHBIX
pabor
1.
CamocTrosTenpHoe
H3y4yeHue
yueOHOil u 1. becena —
4.2 TIpubmamxénnoe HAYYHOM o0cyxieHHe.
pelieHue 3a1a4n «Y HakoBKa 4 2 2 JIUTEPATYPBI. 2. IIpoBepka OIK-8.1
B KOHTeWHeps». FF- 2. Paborac WHAWBHUTYaTbHBIX ’
anroput™ u FFD-anroputm AJIEKTPOHHBIM 3a/laHui.
y4e0-HIKOM, 3. YcrHBIH BotIpOC.
BBITIOJTHEHNE
1ab0paToOp-HBIX
pabor
HUroro o pazneny 8 4 4
HWroro 3a cemectp 34 51 21,2 3a4€T
5. Pazgen 5. MammnHoe
npejcTaBieHue rpagoB
1.
CaMocrosTensHoe
n3y4YeHUe
yaeOHOI 1 1. becena -
5.1 ba3zoBble noHATHSA U3 Hay4HOU oOcyxeHue
COBPEMEHHOI TeOpuH JIATEPaTypHL. 2. Tlposepka
4 2 6 OIIK-8.1
rpados. Knaccudukarus 2. Pabora ¢ WH/IMBUTYaJIbHBIX
Pa3MYHBIX THIIOB rpadoB 3JIEKTPOHHBIM 3aJaHUI
y4eOHUKOM, 3. YcrHblit onpoc.
BBITIOJTHEHUE
11a00paTOPHBIX
pabot
1.
1. Becena -
5.2 CTpyKTypbI JaHHBIX ISt CamocrosTensHoe 0BCyRICHIE
MAaLIMHHOTO IPEICTABICHUS n3ydeHue YK
. 2. IlpoBepka
OPHUEHTUPOBAHHBIX U 1 4 6 yueOHOH u OIIK-8.1
N WHIVBUAYAIbHBIX
HEOPHEHTHUPOBAHHBIX HAY4YHOI sanaRHi
Harpy>eHHbIX TpadoB JIUTEPATYyPHI.

2. Pabora ¢

3. YcrHbIi# ompoc.




OJICKTPOHHBIM

Y4eOHUKOM,
BBITIOJTHEHHE
1abopaTopHBIX
pabot
HWroro no pazaeny 5 12
6. Paznen 6. Anmropurmsl Ha
HEOPUECHTHPOBAHHBIX rpadax
1.
CamocrosTensHOe
U3y4deHHe
6.1 MeToxpr yqe6H0171V1/1 1. becena -
HAYYHOH o0cyXicHHE
cucTeMaTnyeckoro o0xoma
rpadoB: TIOUCK B INIyOHHY, 6 2 HHTepgTypH' 2. Iposepka OIIK-8.1
TIOHCK B HIMDHHY, 2. Pabora c MHIMBUYaTbHBIX
CTATHBAIOIIHE IEPEBHSI PJICKTDOHIEIM Jananin
yueOHUKOM, 3. YerHslit onpoc.
BBITTOJTHEHUE
1abopaToOpHBIX
pabot
1.
CamocrosTenbHOe
U3y4YeHHE
yueOHOil u 1. becena -
Hay4yHOH o0cyxaeHue
6.2 OynmaMeHTanbHBIE 6 2 TUTEePaTypPHI. 2. IIpoBepka OIK-8.1
IUKIIEI 2. Pabora ¢ WHINBUIYaITbHBIX ’
3JIEKTPOHHBIM 3aaHUI
y4eOHUKOM, 3. YcrHbIH ompoc.
BBITTOJTHEHUE
71a00paTOPHBIX
pabot
HUroro o pazneny 12 4
7. Pazgen 7. Anropurmsl Ha
B3BEIICHHBIX OPUEHTUPOBAHHBIX
rpadax
1.
CamocrosTenpHOe
U3yueHHE
y4eOHOi u 1. becena —
7.1 O0mas mocTaHOBKa o
Hay4HOH o0cyxkieHue.
3a7]a4M O TIOUCKE
KpaTyaliero myTH. 5 2 MHTEPATyPEL. 2. Iposepra OIIK-8.1
Anropiy Dopiia-— 2. Pabora ¢ I/IHILI/IBI/IILyaJ:I’LHBIX
Be/ivana JNEKTPOHHBIM 3a/1aHHUH.
Y4eOHUKOM, 3. YcrHbIi onpoc.
BBITTOJTHCHUE
71a00paTOPHBIX
pabot
1.
CamocrosTenpHOE
U3ydeHHe
y4eOHOi u 1. becena —
Hay4HOH o0cyxeHue.
7.2 AnropurM JlefKCTpbI 4 2 fIHTCPATYDHI. 2. Iposepra OIIK-8.1
2. Pabora ¢ WHAUBUTYaJIbHBIX
JNEKTPOHHBIM 3aaHui.
Y4eOHUKOM, 3. YcrHBIH ompoc.
BBIIIOJIHEHHE
nabopaTopHBIX
pabot
7.3 Anropurm @noiina. 6 3 1. 1. becena — OIK-8.1
OnrumanibHOE pa3MelleHne CaMmocTosTeNnbHO o0cyxieHHe. '




Pa3INYHBIX THIIOB
00CITY)KUBAFOIIUX [ICHTPOB
Ha CHJIBHOCBSI3HBIX
OPHEHTUPOBAHHBIX
Harpy»XeHHbIX rpagax ¢
LEIBIMH TTOJIOKHUTEITLHBIMU
BECaMH IyT U BEPIIUH

€ U3yueHue
yueOHOH U
Hay4YHOU
JUTEPATYPEL
2. Paborac
JIIEKTPOHHBIM
Y4eOHUKOM,
BBITIOJTHEHUE
1a60paTOPHBIX
paboT.
3. BrinonHexnue
KypCOBOH paboThbI

2. I[Iposepka
WHIUBUAYAIbHBIX
3aJjaHuil.

3. YcrHsIi ompoc.

Hroro no pazgeny 15 14 7
8. Paznen 8. Knnaccuueckue NP-
TIOJTHBIE 3aJa4YH Ha CeTSIX
rpadax
1.
CamocrosTenbHOE
n3yJdeHue
yueOHOM U 1. Becema —
8.1 AJIrOpUTM C BO3BPATOM. HAY4YHOM 00CyX/ICHHE.
T'enepanust Bcex 1 2 215 JIUTEPATYPBI. 2. TIpoBepka
TaMHJIbTOHOBBIX I[UKIIOB, ' 2. Pabora ¢ WHIUBUAYATbHBIX
3aj1a4a KOMMHBOSDKEpa INEKTPOHHBIM 3aaHuH.
yueOHUKOM, 3. YcTHBIH onpoc.
BBITIOJTHEHNE
1abopaToOpHBIX
pabot
1.
CamocrosTenpHOE
n3ydeHue
yqeﬁﬁouvn 1. Becena —
8.2 IIpaBunbHas packpacka Hay4YHOMH 6CVIICHIE
HEOPUEHTHPOBAHHOTO Tpada JIUTEPATYPBI. (; l'}l,;K ozllsepxa.
B MUHHMAJIbHOE YHCIIO 3 6 6,05 2. Pabora ¢ MBIy aTTbHbIX OTK-8.1
[BETOB TOYHBIM U IEKTPOHHBIM N
TIPUOTIKEHHBIM y4eOHUKOM, SAIARHH.
AITOPUTMOM BBITIOJTHEHHE 3 HprepKa
KYpCOBOH pabOTHI.
71a00paTOPHBIX
pabor.
3. IloaroroBka k
9K3aMEeHY
HWroro no pazaeny 4 8 8,2
Hrtoro 3a cemecTp 36 36 31,2 9K3aMEH,Kp
HToro no nuCuMIUIMHE 70 87 52,4 31CT, Jk3aMCH,

KypcoBasi paboTa




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. Tpaguumonusie 00pa3oBaTeIbHBIEC TEXHOIOTUH, OPUEHTHPOBAHHBIC HA
OpTaHU3aIMI0 00PA30BATEIBHOTO MPOIECCa U MPEAIOIATAIOUIYI0 IPSIMYIO TPAHCISIIHIO
3HAHUU OT MpenojaBaTess K aClupaHTy.

@®opMbl yUeOHBIX 3aHATHI C NCIOJIB30BAHUEM TPAJULIMOHHBIX TEXHOJIOTUM:

WNudopmanronHas JIeKIus — MocaeI0BaTeIbHOE U3JI0KEHHE MaTepHraa B
JUCUUIUIMHAPHOM JIOTHKE, OCYIIECTBIISIEMOE PEUMYIIIECTBEHHO BepOATbHBIMU CPEICTBAMHU
(MOHOJIOT TIpeno1aBaTelis).

JlaboparopHast paboTa — opranu3amnus yaeOHoi paboTsl C peaTbHBIMU
MaTepHabHBIMU M HH(POPMALIMOHHBIMHA 00BEKTaMH, SKCIIEpUMEHTalIbHast padoTa ¢
aHAJIOTOBBIMH MOJICJISIMU PEATbHBIX 00HEKTOB.

2. TexHonoruu npoOJIEMHOT0 00ydeHUs — OpraHu3aIys 00pa30BaTEIBHOTO MpoIecca,
KOTOpas MpearnosaraeT NoCTaHOBKY MPOOIEMHBIX BOIIPOCOB, CO3JIaHHE yUEOHBIX
MPOOJIEMHBIX CUTYAIUi JJIsl CTUMYJIHPOBAHUS aKTUBHOM TTO3HABATEILHON JIEATEIIEHOCTH
aCIMpPaHTOB.

3. HTepakTUBHBIC TEXHOJIOTUU — OpraHu3alus 00pa3oBaTeNsLHOrO MpoIiecca,
KOTOpasi MpeIonaraeT akTHBHOE U HEJIMHEHHOE B3aUMOJICHCTBUE BCEX YUACTHUKOB,
JOCTHKEHHE Ha ATON OCHOBE JINYHOCTHO 3HAYUMOTO /71l HUX 00pa30oBaTeIbHOTO pe3yibTara.

@opMbl yUeOHBIX 3aHATHI C UCMOJIB30BAHUEM CIECIIHATU3UPOBAHHBIX HHTEPAKTHUBHBIX
TEXHOJIOTUH:

Jlekuus «oOpaTHOM CBSA3M» — NEKIUSI—TIPOBOKALIMs (M3JI0KEHIE MaTepralia ¢ 3apaHee
3aIIaHUPOBAHHBIMU OIIMOKaMu), TEeKIUsA-0ecea, TeKIUI-TUCKYCCUs, JTeKIUs-
KOH(EpeHIIHS.

4. UndopmanmoHHO-KOMMYHHUKAITMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTUN —
opranmzaius 00pa3oBaTeIbHOr0 MPOoIecca, OCHOBAHHAS HA IPUMEHEHUU MPOTPAMMHBIX CPEJl
U TEXHUUYECKUX CPEACTB PabOThI CO 3HAHUSAMH B PA3JINYHBIX IPEAMETHBIX 00IaCTAX.

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaoIuXCcst

[IpencraBieHo B npuiiokeHuu 1.

7 OueHo4YHbIe CpeAcTBA IJISl IPOBeAeHHUS IPOMEKYTOYHON aTTeCTalluu
[TpencraBieHbl B IPUIOKEHUH 2.

8 YuedHO-MeTOoANYECKOE U HH(POPMAIHOHHOE 00ecTieYeHre TN CIUTIIHHbI

a) OcHoBHas JUTEpaTypa:

1. MukoB, A.}O. Anroput™sl U TeOpus CIOKHOCTH: yueOHoe nocobue [Tekcr]. /
AYO. Muxkos, H.C. Cubunésa — M.: ®I'YII HTL[ «Mupopmpeructp», 2017. — Ne
0321702297.

2. Muxkos, A.}O. AnroputMmsl Ha ceTsix U rpadax: yuedHoe nocobue [Tekcer]. / A.1O.
Muxos, C.1. ®aitnmreiin — M.: ®I'YIT HTL «Mupopmpeructp», 2016. — Ne 0321601532.

0) JonosHuTeabHas1 JUTEpaTYypa:

3. Kopmen T.X. Anroputmsr: moctpoenue u ananu3 [Tekcr] / T.X. Kopmen, Y.H.
Jleizepcon, P. JI. Pusect u np. — BUWIBAMC, 2013. — 1328 c.

4. I'spu, M. BeruucnurensHble MallluHbI ¥ TpyAHOpeIIaemMble 3a1aun [ Tekct]/ M.
Ipu, A. Jxoncon. — M. : Mup, 1982. — 416 c.

5. lllymoga, JI.B.HacTuuHO-peKypcuBHBIE (YHKIIUU U aJITOPUTMBI: y4eOHOE
nocodue [Tekct] / JI.B. lllymosa, O.b. Boponuna, A.A. IlInoask0. — MarHuTOropck:
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B) MeToauuyecKue yKazaHus:

1. MukoB, A.}O. AropuT™sl 1 TE€OpHUs CIOKHOCTH: yueOHOe mocodue [Tekcr]. /
A.1O. Muxog, H.C. Cubunésa — M.: ®I'VII HTL «Madopmpeructpy», 2017. — Ne
0321702297.

2. Muxkos, A.}O. Anroputmsl Ha ceTsx u rpadax: yaebnoe mocobue [Tekcr]. / A.1O.
Muxos, C.1. ®aitnmreiin — M.: ®I'YIT HTL «Madopmpeructp», 2016. — Ne 0321601532.

r) [Iporpammuoe odecneuenne u UHTepHer-pecypcebi:

IIporpammHoe o0ecnieuenune

HaumenoBanue 9
1o Ne noroBopa CpoOK JIeHiCTBUS JIMIICH3UH

MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional
giﬂa”d Turbo 1 112301 o1 23.11.2005 Gecepouro
Borland Turbo 1 115301 o1 23.11.2005 SeccpoaHo
Delphi
MS Visual Studio
2017 Community [cBo6oaHO pactpoctpansemoe [1O 0eccpouHo
Edition

IpodeccuonanbHbie 6a3bl JAHHBIX U HHPOPMALIMOHHBIE CIIPABOYHbIE CHCTEMbI

Hassanue kypca Cchuika

9 MaTtepuajbHO-TEXHHYECKOE o0ecnevyeHne JUCHUIIMHBI (MOIYJIs1)

MarepuanbHO-TEXHHUECKOE 00eCTIeUeHNE AUCIUIIINHBI BKIIOYALT:

JlexuumonHas aynuropus ayna. 282 — MynbTuMeuitHbIe CPEICTBA XPAaHEHMS,
neperayv U MpeacTaBiIeHus] HHPOpMaIHy;

Komnrerorepnsle kiaccsl Llentpa nnpopmarnmonnsix texuonoruii ®I'bOY BIIO
«MI'TY um. I''1. HocoBay» — [lepcoHanbHble KOMIIBIOTEPHI, 00BEIUHEHHBIE B JTOKAJIbHbIE
CEeTH ¢ BbIX00M B Internet, ocHaiieHHbIe COBPEMEHHBIMH NTPOTrPAMMHO-METOJUYECKUMHU
KOMIUIEKCaMHU JIJIsl pelIeHts 3a/1a4 B 001acTi UHPOPMATUKU U BBIYUCIUTEIbHON TEXHUKH;

AynuTOpUH I CAMOCTOSITEIBHON pabOThI: KOMIIBIOTEPHBIE KJIACCHI; YNTAIbHbBIE
3anel 6ubnuorexu — ayn. 282 u kiacesl YUT u ACY;

[TomereHus A1l CaMOCTOSTENbHOM pabOThl 00Y4arOIINUXCSl, OCHAIIEHHBIX
KOMITbIOTEPHOU TEXHUKON C BO3MOYKHOCTBIO MOAKIIOUEHUS K ceTu «VIHTepHEeT» U HaIuuueM
JIOCTYTIA B IEKTPOHHYIO MHPOPMAIIMOHHO-00pa30BaTENbHYIO CPEly OpraHU3aluU — KJIaCChl
YUT u ACY;

[Tomerenus as XpaHeHUs ¥ MPOPHUIAKTUYECKOTO 00CITyKUBaHUS yueOHOTO
obopynoBanus — L{enTp nHGOPMAIIMOHHBIX TEXHOJIOTHI — aya. 379.
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6 YueOHO-MeTOAHYeCKOe o0ecneyeHne cCaMoOCTOATEIbHOI padoThl 00yYa0IIMXCS
Ilepeuens meopemuueckux 6onpocog 011 n002omoexu K zauemy (4 cemecmp)

1. Tlonsitue anropurma. Matemarnyeckue Mojenu anroputMa. Kimaccuduxarus si3pIkoB

IIPOrpaMMHUPOBAHKE IO MaTEMaTHUYECKON MOJIEIH aJrOpUTMA.

JlerepmunupoBanHas MamnHa Teropunra (JAMT): «a€pHblii AIUK» U CTPYKTYypHas CXeMa.

YHuBepcanpHas MalinHa TrropuHra (YHUBEpCaIbHBIM HHTEPIIEPETaTOp). ApXUTEKTYpa (oH

Heitmana.

AnropuTMHUYECKH HepaspermmmMblie mpodaemsl. [Ipobiema octaHoBKH MamuHbl ThlOpUHTa.

Te3uc Trropunra.

[TpuMHUTUBHO-PEKYpPCUBHBIE (DYHKITUH.

Jloka3zarenbCcTBO MPUMUTUBHON PEKYPCUBHOCTH apU(PMETUIECKHUX OTEPAIHiA.

YacTuyHO-peKypCcUBHBIE (QYHKIUH.

Tesuc Yépua.

0. OxBuBaneHnTHocts Mojenel IMT u Beruncinmon GhyHKIUH.

11. TloHsiTHE BBIUUCTUTENHHOM CIIO)KHOCTH aJITOPUTMA KaK YKCIIa IIaroB AeTEPMUHUPOBAHHOM
MamuHbl ThropuHra.

12. HenerepmunupoBannas MmamuHa Triopunara (HIAMT).

13. [ToHsiTHE BRIYUCIUTEIBHON CIIO)KHOCTH aJITOPUTMA KaK YMCIIa IaroB HeIeTSPMUHUPOBAHHON
MamuHbl ThropuHra.

14. Kitaccudukanus anropuTMOB | 3a/1a4 110 BEIYUCITUTEILHOM CJI0KHOCTH.

15. Knacc P.

16. Kitacc NP.

17.Knacc E.

18. OnpereneHue MOTMHOMUAIBHON CBOJIMMOCTH.

19. Kinacc NP-mroimabIxX 3a1a4.

20. DxBuBasleHTHOCTH NP-TIONTHBIX 3a71a4.

21. JloxazarenscTBO NP-TIOTHOTHI 3a71a41 METOJIOM CY>KEHUS.

22. Tounsle meto bl pemennst NP-TIomHBIX 3a1a4.

23. O0m1as cxema anropuTMa ¢ BO3BpaTOM.

24. Obmras cxema alropuTMa ¢ Bo3BpatoM. OTCedueHHe TOBTOPSIONUXCS pemeHui. ['eneparus
pelIeHui B JIEKCHKOTpapuuecKoM MOpsAKE.

25. Momudukaiys o0mei cXeMbl I peIeHns 3a7ad Ha MUHIMYM.

26. Moaudukaius oOIiei cxemsl A peleHus 3a1ad Ha MakcumMyM. [Ipunnumn
BKJTFOYCHUSI-HEBKITFOUCHHUSI.

27.TlonsTue 3aaaun ontumu3anuu. Pemenre NP-momHbIX 3a1a4 ONTUMHU3AINN PUOTUKEHHBIMU
aJITOpUTMaMHU.

28. TlonsiTe abCONOTHON MOTPEITHOCTH MPUOMIKEHHOTO PEIICHUS 3aJa4l ONTHMU3AIIHH.

29. TloHsATHE OTHOCUTEIHLHON MOTPEITHOCTH MPUOIMKEHHOTO PEIICHHS 3a/1a9d ONTUMHU3AINH.

30. BepxHue U HIKHUE OLIEHKH MOTPEITHOCTH MPUOTHMKEHHBIX aJTOPUTMOB.

31. TTpuOnrkEHHBIE aNTOPUTMBI IS 3a/1a4H «Y TaKOBKa B KOHTEHHEPH». FF-anroputm.
FFD-anropurm.

wn
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Ilepeuenv unousuoyanvhvix zadanuii no IMT
1. Ha nenTe 3anucano cnoBo u3 0 u 1. CocTaBUTh CUCTEMY KOMAH]I U AUArpaMMmy Mepexo 0B A
JIETEpMUHUPOBAHHON MallIMHbBI ThIOpUHTa, KOTOpas 3aMeHsieT ucxoaubii 0 Ha 1, a ucxoanyro 1 Ha 0.
2. Ha nente 3anmcano cioBo u3 0 u 1. CoctaBuTh cucTeMy KOMaH/I ¥ IMarpaMMy IepexoI0B I
JIETepMUHUPOBAHHON MamuHb! ThIOpHHTA, KOTOpas 3aMEeHseT KaX bl BTopoit ncxoausid 0 Ha 1, a
KaKayro ucxoanyto 1 Ha 0.
3. Ha nente 3amucano cimoBo u3 0 u 1. CocTaBUTh CHCTEMY KOMaH]I U AHarpaMMy ITepEeX0I0B IS
JIETEpMUHUPOBAHHON MaIIMHEBI THIOPUHTA, KOTOpast 3aMECHICT KakabIi ucXoaHsiid 0 Ha 1, a KaKIyIo
BTOpYIO HcXoaHYH0 1 Ha 0.



4. Ha nmenre 3ammcano ciioBo u3 0 1 1. CocTaBUTh CHCTEMY KOMaHA M JUATPaMMY TIEPEX0I0B IS
JIETEpMUHUPOBAHHON MaIIMHBI THIOPUHTA, KOTOpas 3aMEHSET Kax bl BTopoi ucxoansii 0 Ha 1, a
KaXKAYI0 BTOpYIO nucxoaayto 1 Ha 0.

5. Ha nenre 3anucano ciaoBo u3 0 u 1. CocTaBUTh cUCTEMY KOMaHA ¥ JUarpaMMy NEpPEeX0O0B JUIsl MAIIUHBI
TrropuHra, KoTopas 3aMeHsIeT KaXx bl HcXoAHbIN TpeTuii 0 Ha 1.

6. Ha nenre 3anucano cinoBo u3 0 u 1. CocTaBUTh CUCTEMY KOMaH ¥ JUarpaMMy MepeX0oA0B [l MAIlHHbI
TrropuHTa, KOTOpas 3aMEeHsIeT KXY UCXOAHYIO TpeThio 1 Ha 0.

7. Ha nenre 3anucano ciaoBo u3 0 u 1. CocTaBUTh cucTeMy KOMaHA ¥ JUarpaMMy IIE€PEeX0A0B LIS MAalllMHbI
TrropuHra, KOTOpas 3aMeHsieT BTopoi ucxoaubli 0 Ha 1 u kaxayro ucxonuyto 1 Ha 0.

8. Ha nente 3anmcano cnoBo u3 0 u 1. CoctaBuTh crcTeMy KOMaH/ M TUarpaMMy IIepeX0I0B ISl MaITHHbI
Trropurra, KoTOopas 3ameHsieT Tpetuit ucxonusiid 0 Ha 1 1 Kaxmyro ucxoaayto 1 Ha 0.

9. Ha nenTe 3anucano cnoBo u3 0 u 1. CocTaBUTh cHUCTEMY KOMaH[ U TMarpaMmy Iepexo/10B Al MaIluHbI
TrropuHra, KOTOpas 3aMeHsIeT Kaxablii ncxoaueli 0 Ha 1 1 BTOpyto ucxoanyio 1 Ha 0.

10. Ha nenre 3anmcano ciioBo u3 0 u 1. CoctaBUTh CHCTEMY KOMaH/I M IArpaMMy IEPEX0/I0B ISt MAITHHBI
TrropuHra, KOTOpas 3aMeHsIeT Kaxablii ucxoauelil 0 Ha 1 u TpeThio ucxoanyo 1 Ha 0.

11. Ha nenre 3anucano cioBo u3 0 u 1. CocTaBUTh CUCTEMY KOMaH/I U IarpaMmy Iepexo10B IS MallluHbI
TrropuHra, KoTopas 3aMeHsieT UCXoaHbIi BTopoi 0 Ha 1 u ucxoaHyro Bropyro 1 Ha 0.

12. Ha nente mamnubl ThropHHra 3aMCaHo YUCIO X B yHApHOM KoJe. COCTaBUTh CUCTEMY KOMaH[ U
JMarpaMmy TepexoIoB st ManiuHel ThiopuHra, Kotopas Berauciser Gpyukuuio f(x) = (x mod 3) — 1.
13. Ha nente MamuHel ThIOpUHTa 3aMMCAHO YUCIO X B YHAPHOM Koje. COCTaBUTh CUCTEMY KOMaH/ U
JMarpamMMy Tepexo0B A MalliHbl ThrOpHHTa, KoTOpas Beruucisiet Gpynkuuo f(x) = (x mod 3) + 1.
14. Ha nente mammasl ThIOpHUHTa 3aMCaHO YUCIO X B YHAPHOM Koze. COCTaBUTh CHCTEMY KOMaH] U
JMarpaMmy Tepexo 0B st ManiuHbl ThiopuHra, Kotopas Berauciser gpyukuuio f(x) = (x mod 4) — 1.
15. Ha nente MamuHbl ThIOpUHTa 3alMCAHO YUCIO X B YHAPHOM Koje. COCTaBUTh CUCTEMY KOMaH U
JMarpaMmy 1epexo1oB st ManiuHbl ThiopuHra, Kotopas Beraucisiet pyukuuio f(x) = (x mod 4) — 2.
16. Ha nente mammael ThiopyuHra 3aMcaHo YUCIO X B YHAPHOM Koze. COCTaBUTh CHCTEMY KOMaH] U
JMarpaMmy Tepexo 0B st ManiuHel ThiopuHra, Kotopas Berauciser pyukuuio f(x) = (x mod 4) + 1.
17. Ha nente MamunHbl ThIOpHHTA 3alIMCaHO YHMCIIO X B YHApHOM KoJie. COCTaBUTh CUCTEMY KOMaHA U
JMarpaMMy TI€PeX0I0B sk MaIHbl ThIOpHHTa, KOTOpas Berauciser Gpyakiuo f(x) = (x mod 4) + 2.
18. Ha nenre mammupl ThlOpHHTA 3aMMCaHO YKCIIO X B YHAPHOM Kojie. COCTaBUTh CUCTEMY KOMaH| H
JMarpamMMy TepexoI0B I MalliHbl ThIOpHHTa, KOTOpas BhiuuciseT pyHkiuo f(x) = (x mod 5) — 1.
19. Ha nenrte mamuasl ThropyHra 3anucaso Yucio X B yHapHOM Koje. COCTaBUTh CHCTEMY KOMaH[ U
JMarpaMmy Tepexo/10B st ManuHbl ThropuHra, Kotopas Berauciser pyukuuro f(x) = (x mod 5) — 2.
20. Ha nente mammasl ThIOpUHTa 3aHCAHO YUCIIO X B YHAPHOM Kozie. COCTaBUTh CHCTEMY KOMaH]I U
JMarpamMMy TepexoI0B s MalliHbl ThrOpHHTa, KoTOpas Beruuciser pynkiuo f(x) = (x mod 5) — 3.
21. Ha nenrte mMammHbl ThIOpHHTA 3aIIMCAHO YKCIIO X B YHApHOM Kojie. COCTaBUTh CUCTEMY KOMaH| H
JarpaMMy TI€pPeX0I0B sk MalluHbl ThIOpHHTa, KOTOpast Berauciset Gpyukiwo f(x) = (x mod 5) + 1.
22. Ha nenre mammHb! ThIOpHHTa 3alIMCaHO YMCIIO X B yHApHOM Koje. COCTaBUTh CUCTEMY KOMaH[ U
JMarpamMMy TepexoI0B s MalliHbl ThIOpHHTa, KOTOpas BeiuuciseT pyHkiuo f(x) = (x mod 5) + 2.
23. Ha nenre mammHbl ThIOpHHTA 3aIIMCAHO YKCIIO X B YHAPHOM Kojie. COCTaBUTh CUCTEMY KOMaH| H
JMarpamMMy TI€peX0I0B sk MAIIiHbl ThIopHHTa, KoTOpas Beraucisier Gpyukiuo f(x) = (x mod 5) + 3.
24. Ha nenre mMammHb! ThIOpHHTA 3aMIMCaHO YUCIIO X B YHAPHOM Koje. COCTaBUTh CUCTEMY KOMaH[ U
JMarpaMMmy Iepexo/1oB st ManiuHbl ThiopuHra, kotopas Beraucisiet Gyukmuio f(x) = (x div 2) — 1.

Ilepeuens ¢onpocoe 011 nod02omoexu K Ix3ameny (5 cemecmp)
MammunHoe npeacraBienue rpagos. CIUCKH WHITUISHTHOCTH.
Pasnuunble cTpaTernu cucTeMaTH4eckoro 00xojia rpagos.
ITouck B rmy0MHY Ha HEOPUEHTHPOBAHHOM rpade.
ITouck B mupuHy Ha HEOPUEHTHPOBAHHOM Tpade.
[MocTpoeHne cTATMBaIONINX JePEBHEB HEOPHEHTHUPOBAHHBIX TPadoB.
DyHIaMEeHTaIbHOE MHOXKECTBO IIUKIIOB HEOPUESHTUPOBAHHOTO Tpada.
biioku, TOUKH COUYIEHEHUSI HEOPUEHTUPOBAHHOTO Ipada.
DWNepoB MyTh, SHIEPOB IUKI B HECOPUEHTUPOBAHHOM rpade.
[lepeHOCHMOCTD ANTOPUTMOB TIOUCKA B TITyOHHY U IIMPUHY Ha OPUCHTUPOBAHHBIC TPadBbI.
0. Knaccudukanus 3a1a4 110 CTENEHH CI0KHOCTH.
11. Anroputm ¢ Bo3BpaToM. I'eHepaims BceX raMUJIBTOHOBBIX IIMKJIOB IMOJHOTO HEOPUEHTHPOBAHHOTO
rpada.
12. Anroput™ ¢ Bo3BpaToM. 3aiaya KOMMUBOSIKEDA.

BOooo~NoG~wWNE



13. MaremaTryeckass [OCTAaHOBKA 3aJa4d O [IOMCKE KpardalluuxX IyTell Ha B3BEIICHHOM
OpPUEHTUPOBAHHOM Tpade.

14. Anropurm ®@opaa-bennMana Ha B3BemeHHOM oprpade.

15. Anroputm JIeWKCTpsl  Ha B3BEIIEHHOM oprpade.

16. BoccranoBnenre KparTdaiiiero MyTH OT HMCTOYHHMKA 0 BCEX OCTAIbHBIX BEPIIMH IO BEKTOPY
paccTOsIHUH.

17. Anroputm ®roiifa Ha B3BELIEHHOM oprpade.

18. BoccranoBiieHne KpaT4aiiiero myTH MeKIy AByMs BEPIIHHAMU [10 MATPHIIE PACCTOSHUIA.

19. TleperOCHMOCTD aTOPUTMOB MTOMCKA KPATYAMIIINX ITyTel HA HEOPUEHTUPOBAHHBIE TPAQBbI.

20. Hentpst 1 Mequanbl. ONTUMANIBHOE pa3MelIeHHe [IEHTPA Ha B3BELICHHOM CHIILHOCBSI3HOM oprpade ¢
HEOTPHIIATEIHHBIMHI BECAMH JYT U BEPIIHH.

21. Uentpet u Menuansl. ONTHMAIbHOE pa3MEIICHHE MEAMAHBI  HA CHJIBHOCBSI3HOM oprpade c

HEOTPHUILIATEIbHBIMU BECAMU AYT U BEPIINH.
Ilepeuens 3a0anuii 014 n0020moeKuU K IK3ameny (5 cemecmp)

. 1300pa3uTh CIMCKY UHITUACHTHOCTHU Tpada, 3aJaHHOTO CITUCKOM pEDep.

. 1300pa3uTh cimcku MHOUICHTHOCTH rpada, 3aJaHHOTO MaTpUIIeH CMEKHOCTH.

. I300pa3nTs circku MHIMIEHTHOCTH rpada, 3aJaHHOTO MaTPUIIeH WHITUICHITUIH.

. I300pa3uTs ciricky HHITMACHTHOCTH MOJIENTEHOTO Tpada, 3aJaHHOTO PUCYHKOM.

. [IpoTpaccupoBaTh MOUCK B IIIyOMHY Ha MOJCILHOM Tpade.

. [IpoTpaccupoBaTh MOKCK B IMHUPUHY HA MOACTHHOM Tpade.

. Paznenuth HeOpHEeHTHPOBaHHBIN Tpad Ha KOMIIOHEHTHI CBS3HOCTH C TIOMOIIBIO TTOWCKA B TIIyOUHY.

. P33I[CJ'II/ITI) HCOpI/ICHTI/IpOBaHHBII‘/'I rpa(b Ha KOMITIOHCHTBI CBA3HOCTHU C ITIOMOLIBIO ITOMCKAa B IIUPHUHY.

. Ha MoniennbHOM HeHarpy»KeHHOM HEOPHUEHTHPOBAHHOM Tpade HATH KpaTHalIluiil MyTh MEXAY Mapoit

(hMKCHPOBAaHHBIX BEPIIIHH.

10. Haiitu cTsruBatoiiee 1epeBo MOACILHOTO HEOPUCHTUPOBAHHOTO I'pad)a IOUCKOM B IIIyOUHY.

11. Haiitu cTsruBatoliee 1epeBo MOCILHOIO HEOPUCHTUPOBAHHOTO Irpad)a MOUCKOM B IIUPHHY.

12. Haiit MHOXeCTBO (yHIaMEHTATHHBIX IUKIOB MOIETHLHOTO HEOPHUEHTUPOBAHHOTO Tpada.

13. HaifTy KOMIOHEHTHI IBYCBSI3HOCTH U TOYKH COWICHEHHS MOJICTHHOTO HEOPHUEHTUPOBAHHOTO Tpada.

14. TIpoBepuTh, CYIIECTBYET JIX SHIICPOB UK B rpade:

O 001N DN KW —

15. Haiitu BCce raMHJIbTOHOBBI ITUKJIBI B Tpade:

> 3

“-

1 4

16. IIpotpaccuposats anroput™m Popaa-bemnmvana Ha MogensHOM Tpade:
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17. TlpotpaccupoBaTh anroput™ JeHKcTpsl Ha MOAETBLHOM rpade:
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18. PazmecTuth MeaMaHy Ha MOJIEIBHOM Ipade, CUnTasl Beca BEPLIMH PAaBHBIMH 1:

19. Pa3zMecTHTh IIEHTP Ha MOAETHHOM Ipade, CUnUTasi Beca BEpIIUH PaBHBIMH 1:



Tecmut (5 cemecmp)

l. I'padnr
1. Ciucky MHUMAEHTHOCTH JIJIsI MAIIIMHHOTO MpeacTaB/ieHus rpada 31o
a) criucok pédep rpada B Buje map (Hayaio pedpa; KoHel| pedpa);

0) IBYMEpHBII MacCHB NN, rIe N — Konn4ecTBo BepunH rpada, Afi, j]= 1, eciiu pedpo i-j cymectByer; 0,

€CJIU HE CYIIECTBYET;

B) JBYMEpPHBIH MaccuB NxN, Tae N — KonmudecTBO BepiuH rpada, A[i, j] = Becy pebpa wiu +oo, eciu

pedpo He CyIIecTBYeT;
*I') CTUCKY MHIHCHTHBIX BEPIIUH.

2. CiucKY MHIMIEHTHOCTH B MPOrpaMme
*a) CO3MArOTCS TMHAMHYCCKH,

0) 3a1a10TCS1 KOHCTAHTAMH;

B) XpaHATCS B CTATHYECKUX MEPEMEHHBIX;
T') XpaHATCS B CTEKE.

3. louck B riyouHy B rpade

a) MPOCMAaTPUBAIOT KaXK10e pedpo POBHO OJIUH pas;

*0) MpoCMaTPUBAIOT KaXIYI0 BEPIIMHY POBHO OJIMH pa3;
B) MPOCMATPHUBAIOT TOJILKO 33JJAHHOE MHOKECTBO BEPIIIHH;
') IPOCMAaTPUBAIOT TOJIBKO 33JaHHOE MHOXKECTBO pEDeEp.

4. Ilouck B IMPUHY B rpade

a) IPOCMAaTPHUBAIOT KaXK[0€ peOpO pOBHO OIMH pas;

*0) MpoCMaTPUBAIOT KaXIYI0 BEPIIMHY POBHO OJIMH Pa3;
B) IPOCMATPHUBAIOT TOJIBKO 33JJaHHOE MHO)KECTBO BEPIIIHH;
T') IPOCMAaTPUBAIOT TOJIHKO 33IaHHOE MHOXKECTBO pEOeEp.

5. Ilouck B riayouny B rpage

a) XpaHUT MPOCMOTPEHHBIE, HO €€ He UCIIOJIb30BAaHHBIE BEPIIUHBI B OUEPEIH;
0) XpaHUT MPOCMOTPEHHBIE, HO €IIE HE NCIIOJIH30BAHHBIE BEPIINHEI B IEKE;
*B) XpaHUT NPOCMOTPEHHBIE, HO €MI€ HE UCIIOJIb30BaHHBIC BEPIIMHBI B CTEKE;
T') HE 3alIOMHHAET HH(POPMAIIHIO O TPOCMOTPE BEPIIIHH.

6. ITouck B mupuny B rpade

*a) XpaHUT IPOCMOTPEHHBIE, HO €IlI€ HE UCTIOIb30BaHHBIE BEPIINHBI B OUEPEH;
0) XpaHUT MPOCMOTPEHHBIE, HO €IIIE HE NCTIOIH30BAHHBIE BEPIIIMHEI B JIDKE;

B) XpaHUT IPOCMOTPEHHBIE, HO €IIE HE UCTIOIb30BaHHbIE BEPIINHBI B CTEKE;

T') HE 3aIOMHHAET UHPOPMAIIHIO O TPOCMOTPE BEPILIHH.

7. Ionck B riyouHy B rpade nMeeT BHIMHCIUTENBLHYI0 CI0KHOCTD
a) O(n*m), rae N- yKciIo BepuIMH, M — KOJINYECTBO pEdep;

6) O(2"), re N- 9nciI0 BepUInH;

B) PACTYIIYIO KaK dKCIIOHEHTa OT KOJIMIECTBA BEPIIHH Tpada;



*r) O(n+m), rae N- YKCI0 BEPIIMH, M — KOIUIECTBO pEdEp.

8. [onck B MpHUHY B rpade MMeeT BLIYUCIUTEILHYIO CI0KHOCTH
a) O(n*m), roe N- 9KCIIo0 BEPINKH, M — KOIUYECTBO pEOED;

6) O(2"), rae N- uKcio BepuIMH;

B) pacTyIyl0 KaK SKCIIOHEHTa OT KOJIMYECTBa BEPIIUH rpada;

*1r) O(n+m), e N- YCI0 BEPIIMH, M — KOIUIECTBO pEOEP.

9. IMouckom B ri1y0MHY B rpage

a) HeJIb3sI HAWTH IyTh MEXy ABYMs 3aJaHHBIMH BEPIINHAMU;

*0) MOYKHO HATH MTPOM3BOIILHBIN IyTh MEXy ABYMS 3aJaHHBIMH BEpIINHAMUY;
B) MOXKHO HaWTH KpaT4aHIINi MyTh MEXILY ABYMS 3a/laHHBIMH BEPLIMHAMM;

T') MOYXHO HalTH BCE MyTU MEXKAY IBYMs 3aJJaHHBIMHU BEPIIMHAMHU.

10. Ionckom B IMpPUHY B rpade

a) HeJb3s HalTH MyTh MEXIY ABYMS 33JaHHBIMU BEpUIMHAMU;

0) MO’KHO HAalTH MMPOM3BOJILHBIA IyTh MEXTy ABYMs 3aJaHHBIMHU BEPIINHAMHY;
*B) MOKHO HAWTH KpaTYalIInii MyTh MEXIY ABYMS 3aJaHHBIMH BEPIIMHAMH;
') MO’KHO HaliTH BCE MyTH MEXIY ABYMS 3aJaHHBIMHU BEpPIIMHAMHU.

11. Pa3neanTh Heop. rpad) HA KOMIOHEHTHI CB3HOCTH MOKHO
a) TOJILKO IOUCKOM B IITyOWHY;

0) TOJBKO MOMCKOM B LIIHPHHY;

*B) M IOMCKOM B TITyOWHY, ¥ TIOMCKOM B IINPHHY;

T') HECOPUEHTUPOBAHHBIN Tpad HE UMEEeT KOMIIOHEHT CBSI3HOCTH.

12. PaznesnTh oprpad Ha KOMIIOHEHTHI CBI3HOCTH MOYKHO
a) TOJIBKO TIOWCKOM B TITyOHHY;

0) TOJIBKO TIOMCKOM B LITUPUHY;

B) U IIOMCKOM B ITyOHHY, U TIONCKOM B IIIUPHHY;

*T) OpUEHTHPOBAaHHBII Ipad) HE UMEET KOMIIOHEHT CBS3HOCTH.

13. Tlouck B riryOMHY H B IUPUHY MOXHO POBOJIUTH
a) TOJIBKO 7151 oprpados;

0) TONBKO IIJIs1 HEOPUEHTHUPOBAHHBIX TpadoB;

B) TOJILKO JIJIsl B3BEIICHHBIX TpadoB;

*r) s TF00BIX TpadoB.

14. ®yngameHTabHOE MHOKECTBO IMKJIOB ONpeaeseTcs
*a) TOJIBKO /IS HEOPHEHTHUPOBAHHBIX I'padoB;

0) TONBKO JIJIsl OPHEHTUPOBAHHBIX TPadoB;

B) TOJIBKO JUTA AllUKIMYECKUX IpadoB;

T) uIst 1100bIX rpadoB.

15. dynapameHTaIbHOE MHOKECTBO LHUKJIOB

a) MaKCHMaJbHOE MHOXKECTBO BCEX IEPECEKAIOLINXCS IUKIOB rpada;
*0) 06a3uc TMHEWHOr0 IPOCTPAHCTBA BCEX IIMKIIOB Tpada;

B) MaKCHMaJIbHOE MHOKECTBO BCEX HETIEPECEKAIOIIUXCSI IIUKIIOB Tpada;
') MHOXKECTBO BCEX IMKJIOB, TPOXOISIIUX YePe3 OJIHY BEPIIUHY.

16. ®ynnamMeHTaJbLHOE MHOKECTBO IIUKJIOB MOKHO TIOCTPOUTH
*a) moOaBJICHHEM BCEX XOPJ K Kapkacy rpada;

0) creHepUpOBaB BCE LIUKJIBI Ipad)a U BEIOpAB HEMEePECEKArOIINEeCs;
B) CTEHEPUPOBAB BCE ITUKIIBI Tpada U BEIOpaB MmepeceKaroImecs;
T) yAanuB u3 rpada Bce BUCTYHE BEPIIUHBIL.

17. BoluuCIMTEIbHAS CJI0KHOCTH AJITOPUTMA MOCTPOEHHs U nevaTu Beex ®-uukioB rpada paBHa
*a) O(N*m), rae N- YKuciIo BepUInH, M — KOJIMYECTBO pEdep;
6) O(2™), rae M- YKCIIO BEPINKH;



B) PacTéT Kak IKCIIOHEHTA OT KOJIMYECTBA BEpIIUH rpada;
r) O(n+m), rae N- YKCIIo BEPIIUH, M — KOTUYECTBO pEGEp.

18. Touxa couneneHns

a) UMeeT He MEHee JIByX CHIHOBEH MpU MOUCKE B TIyOHHY;

0) sIBIIAETCS] KOPHEM IIPH TIOMCKE B ITyOHHY;

*B) COTEPIKUTCS B JIFOOOM IyTH MEXKIy AByMS BEPIIMHAMH /ISl HEKOTOPOH Iaphl BEPIINH;
T') SIBIISICTCS TOYKOH MepecedeHns BceX (PyHIaMEeHTAIbHBIX [IHKIIOB.

19. KoMnoHeHTHI ABYCBsI3HOCTH (010KH) rpada

a) COCTOAT W3 BUCSYUX BEPIUH U HHITUICHTHBIX UM pEOE;
*0) He cojiepKaT TOUEK COUWICHEHUS;

B) COCTOSIT U3 BEPILIUH CTEIICHU 2;

T') COCTOSIT M3 TOYECK COUIICHEHHS.

20. BoruucauTebHasi CI0KHOCTH AJITOPUTMA MOCTPOEHNs U MeYaTH BeeX 0J10K0B rpada paBHa
a) O(n*m), rae N- 9KciIo0 BEpIIMH, M — KOJIUYECTBO pEdED;

6) O(2™), rae M- 4KCII0 BEPIIMH;

B) pacTéT Kak SKCIOHEHTa OT KOJIMYECTBA BEPIINH rpada;

*1) O(n+m), rae N- YUCII0 BEPIINH, M — KOJIUYIECTBO pEOEp.

1. Knmaccudukanusi 3axa4 mo cTeneH CJI0KHOCTH

21. BeIYMCIUTENBHAS CJI0KHOCTD AJITOPUTMA

a) paBHA YMCITy MAITMHHBIX KOMAaH]T;

0) paBHA YUCITy KOMaH/ TPaHCISATOPA;

B) M3MEPSIETCS] BCTPOSCHHBIM TaHMEPOM;

*T) IOKa3bIBAET POCT YKCIIA [1ar0oB, HEOOXOAUMBIX JUIS PEIICHUS 3a/1auu, TPH HEOrPAHUICHHOM
YBEITUUCHUH PA3MEPHOCTH BXOJHBIX JAHHBIX.

22. CJI05KHOCTD 3a1a4H

*a) paBHA BBIYHUCIIUTEIILHON CIIOXKHOCTH HAMTYYIIIETO allTOPUTMA, H3BECTHOTO JUIS €€ PEelICHHUS;
0) 3aBHCHUT OT BpEeMEHH, MOTPAYSHHOTO Ha HAITMCAHNUE TIPOTPaMMBI;

B) 3aBHUCHUT OT BPEMEHH, ITOTPAUYCHHOT0 Ha pa3pabOTKy aJropuTMa;

T') U3MEPSETCS B YEIOBEKO-4acax.

23. Knacc P moJMHOMHUANBHBIX AJITOPUTMOB

a) QJITOPUTMBI JUIS PEILICHUS] CUCTEM JIMHEWHBIX YPaBHEHUIA;

0) anropuTMBI IS pEICHUS 33/1a4 JIMHEWHOTO MTPOTrPaMMHUPOBAHHUS;

*B) 3aJ1a4M, BEIYUCIUTEIbHAS CII0OKHOCTh KOTOPBIX BBIPa)KaeTCsl MHOTOWICHOM (PUKCHPOBAHHOM CTETICHH
OT Pa3MEPHOCTH BXOJHBIX JaHHBIX;

T') 33/1a9M, BEIYUCIUTEIbHAS CIIOKHOCTh KOTOPBIX BBIPAXKAETCsl SKCIIOHEHTOM OT pa3MEPHOCTH BXO/IHBIX
JIAHHBIX.

24. Knace E 3xcrnioHeHIMATbHBIX aJITOPUTMOB

a) aJTOPUTMBI JAJIS pellieHHs KOMOMHATOPHBIX 3a/1a4;

6) AJITOPUTMBI U1 pEIICHUA 3aaa4 CTATUCTUKU U TCOPHUU BEPOATHOCTU,

*B) 3a]1a41, UMEIOIIME SIKCIOHEHIINAIIEHOE YUCIIO OTBETOB;

T') 3a7]a4¥, BEIYUCIUTENbHAS CJI0KHOCTh KOTOPBIX BBIPAKaeTCsA HKCIIOHEHTON OT pa3MEPHOCTH BXOAHBIX
JaHHBIX.

25. NP-nosauble 3aga4un

a) pemarTcs TOYHBIMU aJITOPUTMaMH 32 MOJTMHOMHAIIFHOE BPEMS,;

*0) N3BECTHBIMH TOYHBIMHU JITOPUTMAMH PELIAOTCS 38 SKCIIOHEHIINATBHOE BPEMS;
B) HE PEIIAIOTCS] TOYHBIMH AJITOPUTMAaMH;

T) 3a/1a4M, UMEIOIINE HKCIIOHEHIINAIIEHOE YHCIIO OTBETOB.

26. AropuT™M ¢ BO3BpaTOM
a) MpUMEHsIeTCs UTs PEeLIeHus 3a1a4 u3 Kiacca P;
0) mpuMeHseTCs TSI perieHws 3a1a4 U3 kiacca E;



B) IpuMeHsieTcs 1t perrennss NP-TToHBIX 3a71a4;
*r) mpumMeHnsieTcs s pemrenust NP-monHbIX 3a71a4 v 3a1ay u3 kinacca E.

27.3ana4ya o myTH KOMMHBOSIKEpPA Yepe3 CeTh ropoioB

a) MPUHAJUICKUT Kiiaccy E;

0) npuHaIeKHT Kiaccy P;

*B) mpuHaANEeXHT K Kiaccy NP-mmonmHbIx 3a1a4;

T) pemaeTcs 3a JTUHEeHHOe BpeMsi OT CyMMBI BepIHH U p&dep rpada.

I11. KpaTuaiimue nytu

30. Anroputm Popaa-besiMaHa npuMeHUM 1151

a) MMPOU3BOJILHBIX HEOPUEHTUPOBAHHBIX I'PadoB;

0) anMKIMUecKuX rpados;

B) OPHEHTHPOBAHHBIX TPA(OB C MOJTOKUTEITEHBIMH BECAMH;

*T) OpHEHTHPOBaHHBIX TpadoB 6€3 KOHTYPOB OTPHULIATEIHLHOTO Beca.

31. AnroputMm /lefikcTpbI MPUMEHUM Il

a) MPOU3BOJBHBIX HEOPUEHTHPOBAHHBIX TPadoB;

0) anMKIMUecKuX rpados;

*B) OPHEHTHPOBAHHBIX TPA(OB C TMOJOKUTETHHHIMU BECAMH;

T) OPUEHTHUPOBAHHBIX TpadoB O0€3 KOHTYPOB OTPHUIIATEIHHOTO BeCa.

32. Aaroputm DJioiina npuMeHuM A5

a) MPOU3BOJIHHBIX HEOPUEHTHPOBAHHBIX TPadoB;

0) anMKINYecKuX rpados;

B) OPUEHTHPOBAHHBIX TPa(OB € MOIOKUTEILHBIMI BECAMH;

*I') OpUEHTHPOBAHHEIX TpadoB O€3 KOHTYPOB OTPHUIIATEIHHOTO BECA.

33. PesyabTaToM padoTsl aqropurma ®@opaa-benimana siBiisiercs
a) KpaTYalIui MyTh MEXIY JBYMSI BBIJICJICHHBIMH BEPIIMHAMH;

0) KpaTJaiTze My TH A7 000 TTaphl BEPIIIHH;

*B) BEKTOP PACCTOSHUH OT UCTOYHUKA JIO OCTANBHBIX BEPIIUH rpada;
T') MaTpHIIA PACCTOSIHUH [ BCEX Tap BEPILUH.

34. Pe3yabTaToM pa6oThl aaropurma JlelikcTpbI AABJIsIeTCA

a) KpaTyallii MyTh MEXIy ABYMSI BBIICJICHHBIMU BEPIIUHAMHU;

0) KpaTJaiIe My TH A7 000 TTaphl BEPIIIHH;

*B) BEKTOp pacCTOSHUN OT UCTOYHUKA JI0 OCTAITBHBIX BEPIIUH rpada;
T') MaTpHIa PACCTOSIHUH IS BCEX Tap BEPILIUH.

35. Pe3yabTaToM padoTsl anroputma MJioiiga aBisieTcs

a) KpaTyalIii MyTh MEX]Ty JBYMsI BBIJICJICHHBIMU BEPITUHAMHU;

0) KpaT4aiime myTH s JIF000# maphbl BEPIINH;

B) BEKTOP PACCTOSHUI OT HCTOYHMKA J0 OCTAIBbHBIX BEpIIUH rpada;
*T) MaTpuLia pacCTOSIHUH JUIs BCEX Map BEPILUH.

36. Beruuc/uresibHas ¢JI0:KHOCTDH anroputma ®opaa — besuimana papHa
*a) O(N*m), rae N- YKo BEpUIMH, M — KOJIMYECTBO pEdEp;

6) O(2"), rme n- uncno BepuInH;

8) O(n?), rze N- Y4KCIIO BepuIHH;

r) O(n+m), rae N- YnciIo BEpUINH, M — KOTUYECTBO PEOEp.

37. BhIYHCIUTEIbHAS CI0KHOCTDH ajiropuTMa JlelikcTphbl paBHa
a) O(n*m), rae N- yKciIo BepuIMH, M — KOJINYECTBO pEdEp;

*G§) O(n%), Tae N- YHCIIO BEPIINH;

8) O(n%), e N- uncIo BepmInH;

r) O(n+m), rae N- YKcIIo BEPIINH, M — KOMUYECTBO pEGEp.

38. BeruncuTesibHAA CJI0KHOCTDH ajropurma MJioiina paBHa



a) O(n*m), raoe N- 9KCII0 BEPIIKH, M — KOJUYECTBO pEdeED;
6) O(n%), rae N- 9UCIIO BEPILNH;

*g) O(n*), rie N- 9HCII0 BEPLIHE;

r) O(n+m), roe N- YKUCIIO BEPIINH, M — KOJIMYECTBO PEGEP.

39. Anropurmom @opra-bemnmana MOKHO HAUTH PACCTOSHUE MEXTY IMapOi BEPIIUH
HEOPHEHTHPOBAHHOTO Tpada

a) B IPOM3BOJILHOM HEOPHUEHTHPOBAHHOM Tpade;

*0) B HEOPUCHTUPOBAHHOM I'pa)e C HEOTPUIATESILHBIMU BECAMH;

*B) B allUKJIMYECKOM HEOPHUEHTHPOBAHHOM Tpade ¢ MPOU3BOILHBEIMU BECAMU;

r) anroput™ Poppa-bemnMana He TPUMEHUM T HEOPUSHTHPOBAHHBIX rPpaoB.

40. AnroputMoM JlefiKCTpbl MOKHO HalTH PaCcCTOSIHUE MEXKIY Napoil BEPIIMH HEOPUCHTUPOBAHHOTO
rpada

a) B MPOU3BOJIHLHOM HEOPHEHTUPOBAHHOM Tpade;

*0) B HEOPUCHTUPOBAHHOM Tpade C HeOTPHULIATETIHHBIMU BECAMHU;

B) B al[MKJINYCCKOM HEOPHEHTHPOBAHHOM rpade ¢ MPOU3BOIEHBIMU BECaMU;

T) aroput™ JIeMKCTphl He MPUMEHUM JUTsi HEOPUCHTUPOBAHHBIX IPadoB.

41. Anropurmom Dnoiiza MOXKHO HANTH PACCTOSHUE MEXIY 000 apoil BEPIINH HEOPUEHTUPOBAHHOTO
rpada

a) B IPOM3BOJILHOM HEOPUEHTUPOBAHHOM Tpade;

*0) B HEOPUCHTUPOBAHHOM Tpade ¢ HeOTPHULIATETIbHBIMU BECAMHU;

*B) B allMKJINYECKOM HEOPHEHTUPOBAHHOM Tpade;

r) anroput™ Doiiga He MPUMEHNM JIsi HEOPUCHTUPOBAHHBIX I'PadoB.

Ilepeuens 3adanuit 013 Kypcoswvix padom no meme «OnmumanvHoe pazmeujenue 00CayHcUsaouux
uenmposy (5 cemecmp)
3adanue K Kypcoeoit pabome
1. Onmumanvno pazmecmums 3a0aHHbLIL MUR 00CTIYIHCUBAIOULES0 YEHMPA HA 2paghe 3a0aHH020 muna.
2. IIpuoymams peanvHyto 3a0auy, COOMEemMCmMayuy0 MamemamuiecKoil nocmaHosKe.
1. Pa3menenre BHEIIHETO IEHTpa Ha B3BEIICHHOM OpPUEHTUPOBAHHOM Ipade.
. Pazmernienre BHyTpeHHeEr0 IIEHTpa Ha B3BEIIEHHOM OPHEHTHPOBAHHOM rpade.
. Pa3memienrie BHyTpeHHETO IIEHTPA Ha B3BEIIICHHOM CMEIIaHHOM rpade.
. Pa3memieHrie BHEITHETO TIEHTPA Ha B3BEIIEHHOM CMEIIaHHOM Tpade.
. Pazmernienre BHeNHe-BHYTPEHHETO IICHTPa Ha B3BEIIEHHOM OPHEHTHPOBAHHOM rpade.
. Pa3memieHrie BHEITHE-BHYTPEHHETO IIEHTPa Ha B3BEIIEHHOM CMEIIaHHOM rpade.
. Pa3memienrie BHeIIHEW MeIMaHbl HA B3BEIIIEHHOM OPHEHTHPOBAHHOM Tpade.
. Pazmemienne BHyTpeHHel MequaHbI HA B3BEIICHHOM OPHEHTUPOBaHHOM Tpade.
. Pazmernienre BHemHel MeTuaHbl Ha B3BEIICHHOM CMEIIAaHHOM Tpade.
10. Pa3Mmernienne BHYTpeHHEH MeIUaHbl HA B3BEIICHHOM CMEIIAaHHOM rpade.
11. Pa3MenieHvie BHEITHE-BHYTPEHHE MeIMaHbI HA B3BEIICHHOM OPUEHTUPOBAHHOM Tpade.
12. Pa3MelieHvie BHEITHE-BHYTPEHHEW MeIMaHbl HA B3BEIICHHOM CMEIIaHHOM Trpade.
13. Pa3memeHvie TIaBHOW BHEIIHEH MeMaHbl Ha B3BEIICHHOM OPUEHTHPOBAHHOM rpade.
14. Pa3MerieHue riaBHOM BHYTPEHHEH MeIMaHbl Ha B3BEIIICHHOM OPHEHTUPOBAHHOM Tpade.
15. Pa3MenieHvie TaBHOM BHYTPEHHEH MeMaHbl Ha B3BEIIEHHOM CMEIIaHHOM rpade.
16. Pa3Merienne abCOMIOTHOTO BHEIIHETO LIEHTPa Ha B3BELICHHOM OPHEHTHUPOBAHHOM Tpade.
17. Pa3mernienne abCOOTHON BHEIIHEH MeIMaHbI HA B3BEIIICHHOM OPHEHTUPOBAHHOM Tpade.
18. Pa3memenne abCONMIOTHON BHENTHE-BHYTPEHHEH MeANaHbI HA B3BEIIICHHOM OPHEHTHPOBAHHOM Tpade.
19. Pa3meinienue abCoOIOTHON BHYTPEHHEH MeInUaHbl Ha B3BEIIICHHOM OPHEHTHPOBAHHOM Ipade.
20. Pa3merienne abCoMOTHOTO BHYTPEHHETO LIEHTPA Ha B3BEIIEHHOM OPUEHTHPOBAaHHOM Ipade.
21. Pa3mernienne abCOMOTHOTO BHEIITHE-BHYTPEHHETO IIEHTPA Ha B3BEIICHHOM OPHEHTHPOBAHHOM rpade.

O 031N L B~ W

CINUCOK MOJEJBHBIX NP-TITOJIHBIX 3AJTAY
MHorue 33/1a4u U3 3TOT0 CITHCKA JIOIYCKAET JIBe BO3MOXKHBIX IOCTAHOBKH:
— 3a/1aya ONTUMH3AIINY;
— 3a/1a4ya Pacro3HABaHHS.
B kauecTBe mpumepa paccMOTpPUM 3a]laqy 0 KOMMHBOSDKEPE.



OnTrMu3allMOHHAS IOCTAHOBKA BBIMIAIUT TaK:

YCJIOBME. 3anansr koHeuHOE MHOKECTBO C TOPOIOB, IIeTIbIe MOIOKUTENbHBIE paccTosHust d(Cq,Cp) Ist
Ka)XJI0M Mmapbl TOPOJOB Cy, Cy.

BOITPOC OIITUMU3ALMNUN. Haiitn MapmipyT MUHIMAIEHOW JUTMHBL, IPOXOAAIINI Yepe3 Bce TOpoaa
Y BO3BPALAIOLINICSA B UCXOAHBIN MYHKT.

YroObI MONYYNTH TENEPh 3aa9y Paclio3HaBaHUs, BBEAEM JIOMOJIHUTEIBHBIN MapaMeTp — YUCIOBYIO
rpanuiy B.

BOITPOC PACIHO3HABAHMSI. CymiecTByeT 1 MapIIpyT, TPOXOAAIINIA Yepe3 Bce TOpoaa, JITHHA
KOTOpOTO He mpeBocxoauT B, rae B — nenoe nonoxurensuoe uncno? (Ecnu pemaercs 3anaua Ha
MaKCHUMYM, TO YCJIOBHE «HE PeBOCXoauT By 3amensercs ycinoBruem «He MeHblIe By.)

TpaaunmonHo K NP-1oIHBIM 3ajauaM OTHOCSATCS 3a/1a4i PacO3HaBaHUsS, OAHAKO COOTBETCTBYIOLINE UM
3a7]aud ONTUMH3AIMN SKBHUBAJICHTHBI MM O CIIOKHOCTH, TIO3TOMY ITpH (POPMYIHPOBKE 33724 MOKHO
UCIIOJIB30BaTh JII00YI0 TOCTAHOBKY.

1. PACKPAIIUBAEMOCTDb I'PA®A (XPOMATHUYECKOE YHUCJIO)

YCJIOBME. 3anansi rpad G=<V, E> u nonoxutesnproe menoe uncio K < |V|, rae |V| — uncio Bepiun
rpaga.

BOITPOC. Bepno nwu, uro rpad K—packpammBaem? (I'pad HazpBaeTcst K—packparmBaeMbpIM, €CITH €ro
BEPIIMHBI MOKHO packpacuTh B K mBEeTOB Tak, 4TOOBI JTFOOBIE TBE COCETHNE BEPITUHBI OBLTH OKPAIIICHBI
B pa3IUYHbBIC I[BETA).

2. KIIUKA

YCJOBHE. 3ananst rpadp G=<V, E> u nojoxutensHoe neixoe gucio K < |V|.

BOITPOC. Bepno nwu, uto rpad G comepxuT KUKy pasmepa He MeHee K?

(CymectByert su moarpad rpada G Takoi, 4To YKCIIO BEPIIMH B HeM He MeHbIe K u J1to0bIe 1Be BEPIINHBI
COCIIMHEHBI peOpom?)

3. BEPHIMHHOE NOKPBITHE

YCJIOBHME. 3anansi rpap G = <V, E> u nonoxwurensHoe renoe uncio K < |V|.

BOITPOC. Nwmeetcs nu B rpade BepinHHOE MOKphITHE He Oosiee ueM u3 K anementon? (Mmeercs i
TaKoe MoMHOKecTBO BepuuH V' < V MomaoctH He 60iee K, uto miist mo6oro pedpa (U-V) € V xoTst 6b
OJTHA M3 BEPUIKH U, V IpuHaIIeKUT V'?)

4. PASBUEHHUE

YCJIOBHE. 3aaHbl KOHEYHOE MHOXKECTBO A M TIOJIOKUTEIBHEIN HENbIi Bec W(a) It Kaxaoro a € A.
BOITPOC. CymecTByet 1 NoAMHOKECTBO A' < A Takoe, 4YTO CyMMapHBIN BEC JJIEMEHTOB,
npuHauIexamux A', paBeH cyMMapHOMY BeCy 3JIEMEHTOB, He npuHaiexkamux A'? (MHbpME crioBaMu,
MOJKHO Jii A pa30UTh Ha J[Ba TIOJMHOXECTBA, PaBHBIC 10 BeCy?)

5. PIOK3AK

YCJIOBHUE. 3aaHo KOHEYHOE MHOXECTBO A, MOJIOKUTENIbHBIC TIeJIbie Beca W(a), cTouMocTH S(a) st
Kaxoro a € A u ob1ee orpannieHue Ha Bec K.

BOITPOC. Haiit u3 BCeBO3MOXHBIX BBIOOPOK A' < A Takyo, 4TOOBI CyMMapHBII BEC BXOSIIUX B HETO
3JIEMEHTOB He TpeBocxoani K, a cymMmmapHast CTOMMOCTH ObIjla MaKCHMaJIbHa.

6. PIOK3AK C KPATHBIM BbIBOPOM 3JIEMEHTOB

YCJIOBHUE. 3a1an0 KOHEYHOE MHOXKECTBO A, MOJIOKHUTENIbHbBIC IeJbie Beca W(a), cToumocTH S(a) 1ist
Kaxzoro a € A, o0miee orpannieHue Ha Bec K 1 MUHHMalbHasi CTOMMOCTS B.

BOITPOC. MOHO JI1 TaK COIOCTaBHTh KaXKIOMY JIEMEHTY a € A 11e10e 9uciio C(a) (KpaTHOCTB), 4TOOBI
CyMMapHBIH BeC BCEeX MPEIMETOB U3 A ¢ y4eToM KpaTHocTel He peBocxo i K, a cymMmMapHas cTouMocTh
TeX JKe MpeAMETOB Oblia He MeHbIie B?

7. VYIAKOBKA B KOHTEMHEPBI

YCJIOBHUE. 3ananbl koHeuHOE MHOXKECTBO A 1 paszmepsl 5(a) € [0, 1] kakmoro npeamera.

BOITPOC. Haiitu Takoe pa3oueHrie MHOKeCTBa A Ha Herepecekaromuecs Ay, A,, ..., Ay, 9T00BI cymma
pa3MepoB MPEIMETOB B KaxI0M A; He mpeBocxoaua 1 u K ObL10 MUHUMAITEHBIM.,

8. IMHAMMNYECKOE PACHHPEAEJIEHUE TAMATH



YCJIOBHE. 3a1ansr MHOKECTBO 3JIEMEHTOB JaHHBIX A, IeITbIE TONOKUTEIBHEIE S(A) — pa3Mep KaxkI0ro
JMeMeHTa, r(a) — Bpems ero nmoctymieHus, d(a) — BpeMs ero ,Hu3HH, MOJIOKUTEIbHOE 1esioe uncio D —
pasmep 00IacTH TaMSATH.

BOITPOC. CymiectByeT JH IIsl MHOXKECTBA TaHHBIX A JIOITyCTHMOe pactpeaeneHne namsati? Uaemvu
CJIOBaMH, CyIeCcTBYeT Jiu Takas GpyHkust & A — {1,2, ..., D}, 9aTo mis kaxmoro imeMeHTa a € A mHTepBal
(&(@), &(a) +s(a) — 1) (T.e. mecTo, 3aHMMAaEMOE UM B THHAMUYECKOM MaMsTH) coaepikaics ob1 B [1, D] u B
n1000# (HPUKCUPOBAHHBI MOMEHT BpeMEHH ty HHTEpBAIBI s AaHHBIX ¢ I(a) < to < r(a)+d(a) ue
MePECEKATUCh?

9. MHOKECTBO HPEI[CTABI/ITEJIEﬁ

YCJIOBHE. 3anano ceMerictBo C IMOAMHOXKECTB MHOKECTBA S, IMOIOKHUTENBHOE 1enoe guciao K.
BOITPOC. ConepxHurt Jin S MHOXECTBO TipesicTaBuTenel i C, T.e. CyIecTBYeT JId B S TOJAMHOXKECTBO S'
MortHocTH He Ooniee K Takoe, uto S' cofepkuT, o KpaiftHel Mepe, OJJUH IEMEHT U3 KaXI0Or0 MHOXKECTBA
cemeiictpa C.

10. YIIOPAJOYEHUE BHYTPU UHTEPBAJIOB

YCJOBHE. 3a1aH0 KOHEYHOE MHOXKECTBO 3afaHuii T u It Kaxaoro 3amanus t € T nemoe umcio r(t) >
0 — Bpemst TOTOBHOCTH, 1iesbie onokuTenbHbie d(t) u |(t) — AMpeKTHBHBIN CPOK U JUTUTETBHOCTD.
BOIIPOC. CymiectByer jin uisi T qomyctumoe pacrucanue, T.e. Gyukius & T — N (N — MHOXeCTBO
HATYPaJbHBIX YHCEN), COMOCTABIISIONIAs 3a1aHui0 t MOMeHT Havaa ero BeimosHeHus &(t)? (Mupivu
ciioBaMH, 3aanue t BeinosHsiercst ¢ MomenTa Bpemern &(t) mo &(t)+1(t), oHO He MOXKeT OBITH HAYaTO paHee
MoMmeHTa [(t), 10/DKHO ObITh 3aKkOHYEeHO He mo3aHee d(t), 1 BpeMEeHHOI HHTEpBaIl BHITIOJIHEHHUS OJTHOTO
3aJlaHusl HE MOXKET TIEPEKPHIBATHCS C UHTEPBAJIOM JIPYroro).

11. MUHUMWU3ALIMSA IITPA®A 3A HEBBIIIOJTHEHUE 3AJIAHUM

YCJIOBHE. 3agano koHeYHOE MHOXKECTBO 3aJaHuil T W IJ1s1 Kaxaoro 3afanus t € T nensie

nonoxkurensHbie d(t) — aupexTHBHBIN cpok, |(f) — mmmTensHoCTh M W(E) — Bec, a Takke 1enoe

nojoxwurensHoe unciio K.

BOITIPOC. CymectByeT v [Tt T OJHOMIPOIIECCOPHOE pacUCaHhe TaKOe, YTO CyMMa

2 (o®+1() - d@®)w(),
t B3sTas 1o TeM t € T, 1151 KOTOphIX a(t)+1(t) > d(t), He npeBocxoaut K?

(Onmnonporieccoproe pacnucanue — 310 GyHkuus & T — N (N — MHOXKECTBO HAaTypasbHBIX YHCEN),

COMOCTABJISAIONIAs 33aHui0 t MOMEHT Hadasa ero BeimonHeHus &(t) Takoe, 4To 3a1aHue t BHIMOIHSIETCS C

momenTa Bpemenn &(t) mo &(t)+I(t), ono momkHO ObITH 3aKkoHUEHO He To3aHee d(t), 1 BpeMeHHO

WHTEPBAJI BBITIOJIHEHHSI OJTHOTO 3a/IaHHsI HE MOXKET MEPEKPBIBATHCS C HHTEPBAIOM JPYTOTO).

12. MUHUMAKCHOE MHOKECTBO HEHTPOB

YCJIOBME. 3anausi rpad G=<V, E>, nonoxurenbHplii 1embiil Bec W(V) Kax10i BepIIHHbI V € V,
moJIoXuTeNNbHas nenas aavuHa l(€) kaxmoro pebpa e € E; momoxurenproe 1enoe urnciio K < V| u
TIOJIOKUTENIFHOE PallMoOHaIbHOE Yucio B.

BOITPOC. CymectByer iu Takoe MHOecTBO P Mmomaoctn K «touek Ha G» (Touka Ha G nmubo BepimHa
rpada, 1160 ToUKa Ha pebpe, rae pebpo € paccMaTpUBAETCs Kak MPAMOIMHEHHbIN 0Tpe30oK aAauHbI |(e)),
yro ecnu d(V) — IMHA KpaTyaiero myTy OT BEPIIUHEI V 10 Oirkaiiei k el Touke u3 P, To

max{d(v) xw(v) :veV}<B ,

KommenTapuii. BapuanTt 3101 3a1auu, B KOTOpoM P — moiMHOkeCTBO BepinH, Takke NP-mmoson, Ho ecnu
K dukcuposano niu G — nepeBo, TO pa3peiium 3a MOJIMHOMHAILHOE BPEMsL.

13. MHOXKECTBO IIEHTPOB C MUHUMAKCHOM CYMMOU

YCJIOBME. 3anansl rpady G=<V, E>, onoxutenbHbIi 1eblid Bec W(V) KaK10i BepIIUHbL V € V,
HOJIOKUTEINbHAA 1iesast JunHa |(e) kaxoro pedpa e € E; monoxurensroe nenoe yncio K < V| u
HOJIOKUTENIFHOE paloHaIbHOE Yucio B.

BOITPOC. CymectByer i Takoe MHOkecTBO P MomHoctn K «touek Ha G» (Touka Ha G nmubo BepimHa
rpada, mibo Touka Ha pedpe, Tae pedpo e paccMaTpUBACTCs Kak MPSIMOJIMHEHHBIH 0Tpe3oK IHHEI 1(€)),
gro ecnu d(V) — AIMHA KpaTyaiero Myt OT BEPIIMHEI V 10 Oikaiiei k Hel Touke u3 P, To

Zd(v)xw(v)sB

veV ?



KommenTapuii. BapuanT 3Toit 3agaun, B koTopoMm P — moamHoxecTBo BepmuH, Takxke NP-monon, HO eciu
K ¢ukcupoBano nnu G — nepeBo, TO pa3penium 3a MOJIMHOMHATHLHOS BPEMsL.

14. CKOIIVIEHU A

YCJIOBHUE. 3a1anbl KOHEYHOE MHOXKECTBO X, IeITbIE MOIOKUTEIbHBIepaccTosHus d(X, V) s Kax 1ot
Mapel X, Y 3JEMEHTOB U3 X, 1ielible motoxkuTeNbHbie K u B.

BOITPOC. CymecTByeT i1 Takoe pa3oueHrne MHOKecTBa X Ha Herepecekaromuecs Xy, Xy, ..., X, 9TO IS
Beex X, ye Xid(X,y) < B mpu 1 <i<Kk?.

15. COCTABJIEHHUE YYEBHOI'O PACITMCAHUA

YCJIOBHUE. 3anans MHOXecTBO H pabounx dacos, MHOXecTBO C mperoaaBareneii, MHOXKECTBO T
y4eOHbBIX TUCHHUIUINH, [UTS KaXI0T0 MpernoaBaTess C qano noaMHoxectBo A(C) u3 H, HazsiBaemoe
«IOMYCTUMBIMH YacaMH MPEToIaBaTesst C», Il KOKI0H JUCIUIUTHHEI T moaMHokecTBO A(t) MHOKECTBa
H, Ha3pIBaeMO€ «IOMYCTUMBIMU YacaMK AUCIUIUTHHEI t, U U1 Kaka0# mapsl (C, t) € CxT menoe
nojoxuTtensHoe uncio R(C, t), HazpiBaeMoe «TpedyeMoil Harpy3Koii».

BOITPOC. CymiectByeT 1 yueOHOE paciucaHue, 00CTy)KMBAOIIEe BCe TUCIUILIMHBI? IHBIMU CJIOBaMH,
cymectByet i pynkuus f: CxTxH — {0,1} (rae f(c, t, h) = 1 o3Hayaer, uTo mpenoaaBareb C 3aHUMACTCS
JTMCHUIUTAHON t B MOMEHT h), yIoBIeTBOPSIOIIAsK CIICAYIONINM YCIOBHUSIM:

f(c, t, h) = 1 Tombko Torma, koraa h € mepeceuenuro A(C) u A(t);

qust kaxoro h € H u ¢ € C cymectByet He 6onee onHoro t € T takoro, uro f(C, t, h) = 1;

st kaxmoro h € Hut € T cymectByet He 6onee oxHoro € € C takoro, uro f(c, t, h) = 1;

Juts Kaxkoi mapel (C, t) € CxT cymectByet poBHO R(C, t) 3Hauenuii h, ms kotopsix f(C, t, h) = 1.

16. MUHUMAJIBHOE ITOKPBITUE

YCJOBHE. 3anano cemeiictBo C moAMHOXKECTB KOHEUHOTO MHOXKECTBA S U TIOJNIOKUTEIBHOE LIEI0e
yucio K < |C|.

BOITPOC. Cymectryert iu nokpbiTrie C' u3 C MmontHocTu He 60see K? MHbIMU cl10BaMu, CYIIECTBYET JIH B
C Taxoe mongmHoxecTBO C', 9TO JTFOO0 37IEMEHT U3 S MIPUHAICKUT, TI0 KpaitHei Mepe, 0JTHOMY
MoIMHOKeCTBY 13 C'?

17. MUHUMAJIbHBIN HABOP TECTOB

YCJIOBHE. 3agano koHEYHOE MHOXKECTBO A BO3MOXHBIX AMAarHO30B, HA00p C MOAMHOKECTB MHOXKECTBA
A, Ipe/ICTaBJISIIOIINI TECTHI, U MOJOXKUTEIbHOE 11estoe uncio J < |C|.

BOIIPOC. Cymectsyer siu B C nogna6op C' MommHocTu He 6osiee J, Takoi, uto ais 1to00it mapsl A;, A
BO3MOJXKHBIX JIMarHO30B UMEETCsI HEKOTOPBIH TecT C € C', copepxaiinii pOBHO OJIUH U3 HUX?

18. CAMBII JJIMHHBIA IYTh

YCJIOBME. 3anansi rpady G=<V, E>, 1iesbie nonoxurensHble aauHbl |(€) a7st Bcex pedep, BbIICICHHbBIC
BEPILUHEI S U T ¥ MTOJIOKUTENBHOE 11eI0€ Yncio B.

BOITIPOC. CymectByer iu B G aeMeHTapHbIi MyTh U3 S B t, nMeromuii uinHy He MeHee B?

19. HE3ABUCUMOE MHOKECTBO

YCJOBHE. 3anans: rpadp G=<V, E> u noioxurensHoe neixoe grncio K < |V|.

BOITPOC. CymectByet 1 B V HE3aBUCUMOE MHOXKECTBO MOIITHOCTH He MeHee K? VHbiMu ciioBamuy,
BEPHO JIU, 4TO CyIecTBYeT moamMuoxecTBo V' € V takoe, uto |V'| > K u Hukakue jBe BepiinHbl u3 V' He
coeaHEeHb! pedpom u3 E?

20. KYBUUECKHWI MOATPA®

YCJIOBHUE. 3anan rpad G=<V, E>.

BOITPOC. Cymectsyer nu B E HemycToe noamuoxecTBo E' Takoe, uto B rpade G'=<V, E™> mobas
BEpIIIHA UMEET CTeIeHb, paBHYIO 3 wim 0?7

21. MUHUMAJIbHBI PA3PE3

YCJOBHE. 3anansi rpad G=<V, E>, Bec W(e) kaxmoro pedpa € € E u monoxurensHoe nemnoe grcio K.
BOIIPOC. CymectByeT 1 pa3dueHne MHOKeCTBa V Ha JIBa TaKMX HEIIEPECEKAIONINXCS MHOKeCTBa V) U
V,, uT0 cymma BecoB pebep u3 E, coenuustoniux BepmHbl u3 MHOXecTB Vi u V,, He peBocxoaut K?

22. MUHUMAJIBHBIN PA3PE3 C OTPAHUYEHUSMHA



YCJOBHE. 3anans rpad G=<V, E> ¢ 1BymMs BbIIeIeHHBIME BepIIHAMH S U t, Bec W(€) Kaxkzoro pebpa e
€ E u monoxwurensHeie nensie ynciaa B u K (B < |V)).

BOITPOC. CymiectByeT 11 pa3oueHHe MHOXKECTBa V Ha JIBa TAKUX HETICPECEKAIOIIMXCS MHOXecTBa Vi 1
V,, uto S € Vy, te Vy, [Vi| < B, [V2| £ B u cymma BecoB pedep u3 E, coeTMHSIIONIMX BEPITHHBI U3 MHOKECTB
V1 u V,, e npeBocxoaut K?

23. HAJJE’)KHOCTb CETH

YCJIOBHUE. 3anans rpad G=<V, E>, nogmuoxectBo V' € V, ais kaxoro e € E panmonansHoe 4ncio
p(e), 0 < p(e) < 1 — BepOSATHOCTH HEUCIIPABHOCTH, ITOJIOKHUTEIBHOE PallHoHaAIbHOE yucio g < 1.
BOITPOC. BepHo 1, YTO C BEPOSITHOCTBIO, HE MEHbIIEH (], TF0ObIC ABE BEPIIMHBI U3 V COSAMHEHBI XOTS
OBI OJTHUM ITyTEeM, HE COAEPIKAIIIM HEHUCITPaBHBIX pedep?

24. KPATYAVIINM MYTh C OTPAHUYEHUSMU 110 BECY

YCJIOBHE. 3anans rpad G=<V, E> ¢ 1Byms BBIJICIICHHBIMU BEPIIUHAMH S U t, 1IeJIbIE TIOIOXKHUTEIBHBIC
Beca W(e) u mmmHa l(e) xaxxmoro pedpa € € E u monoxkurespnbie mensie uncna B u K.

BOITPOC. CymiectByet 11 B G 3jieMeHTapHBIH MyTh U3 S B t, Beca He Oosiee B u aiunabl He Oonee K?

25. CEJIbCKHI MOUYTAJILOH

YCJIOBHUE. 3anansi rpad G=<V, E>, 1ienas nonoxurenbHas mmna l(€) kaxaoro pedpa e € E, E' —
HOAMHOXKeCTBO E 1 monoxutensHoe 1enoe yucio K.

BOITPOC. CymectByet 1 B G IHKII, BKIIIOYAIOMIHHA Kaxnoe pedpo n3 E' u umeromuii mmnay He Oonee K?

26. KUTAICKHI NOYTAJTBOH
YCJOBHE. 3ananst cmemannsiii rpad rpad G=<V, A, E>, rne A — MHOXKECTBO OpUEHTHPOBAHHBIX pedep
U E — MHOXXECTBO HEOPUEHTHPOBAHHBIX pedep; 1esast MoIoKUTeNbHast inHa |(e) kaxmoro pedpa

e AUE, U TIOJIOKUTEIBHOE 11eJI0e Ynciio B.

BOITPOC. CymectByet 1 B G IIUKJI, BKIFOYAIOIIH 10 KpaliHElH Mepe OAWH pa3 Kaxoe pedpo u
UMEIONIHIA JUIMHY He Oosiee B (opueHTHpOBaHHBIC peOpa JOHKHBI BXOAUTH B IIMKJI TOJIBKO C IPABHIILHON
OpUEHTAaIHEH)?

27. MUHUMAJUIBHOE 110 MOHIHOCTHU MAKCHUMAJIBHOE TAPOCOYETAHHUE
YCJIOBHME. 3anansi rpad G=<V, E> u nonoxurenpHoe 1enoe urcio K < |E|.

BOIIPOC. Cymectyer siu B E Henmyctoe noamuoxkectso E' takoe, uro [E'| < K u E'- makcumanbHoe
MapocoyeTaHue, T.e. HUKaKue J1Ba pedpa u3 E' He uMetot o01iero koHIa, a r0doe pedpo U3 MHOKECTBA
E-E' umeet oOm1uii KOHEI[ ¢ OJTHUM K3 pedep MHOKecTBa E'?

28. CYMMA PASMEPOB

YCJIOBHUE. 3aanbl KOHEUHOE MHOXKECTBO A, TIOJIOKHUTEIIBHBIC 1eTIbIe pa3Mepbl W(a) [ist Kaxaoro a € A
U N0JIOKUTEIbHOE Letoe yucio K.

BOITIPOC. CymecTByerT M Takoe IOAMHOXkecTBO A’ MHOXKecTBa A, YTO CyMMa pa3MeEpPOB €ro 3JIeMEHTOB
pasna K?

29. JOMHUHHUPYIOLIEE MHOKECTBO

YCJOBHE. 3agansi rpadp G=<V, E> u noioxurensHoe neixoe grcio K < |V|.

BOITPOC. CymiectByeT 11 B V JOMUHUPYOIIEE MHOXKECTBO MoITHOCTH He Oonee K? HbIME cioBamu,
BEPHO JIU, 4TO CyIecTByeT noamHoxectBo V' € V takoe, urto |V'| < K u mist mo6oit Bepmasl  UeV-V'
CYIIEECTBYET Takas BepiirHa VeV ', 4o U ¥ V coequHeHbI peOpom u3 E?

30. PASBUEHUE HA KJIUKHA

YCJIOBHUE. 3anansi rpad G=<V, E> u nonoxurenbroe 1esoe unciio K < |V|.

BOITPOC. MoxHo 11 pa3duth BepiuHsl rpada G Ha k < K Henepecekaromuxcst MHOXeCTB Vi, Va,. ..,V
Takux, 4to st Beex 1 (1< 1 < K) noarpad, nHaymMpoBaHHbIit MHOXECTBOM Vi, OBLIT ObI OJHBIM?

31. PASBBMEHHUE HA TPEYT'OJIbBHUKHU
YCJIOBHUE. 3anans rpad G=<V, E> Takoii, 4T0 jIsl HEKOTOPOT'O MOJOKUTEIHLHOTO HEIOTr0 YHUCIO
q: [V|=3a.



BOITPOC. Mo:xHo 11 pa30uTh BepmmHbl Tpada G Ha ( HemepeceKaomuxcst MHOKeCTB V1,Vy,. ..,V Takux,
YTO KaXKJ10€ COJACPIKUT POBHO 3 BepuIuHbI U 11 Beex 1 (1< 1< () moxarpad), MHIyHMpPOBaHHBIA MHOKECTBOM
Vi, ObLT OBI TPEYTOTHHUKOM?

32. PASBUEHUE HA JIECA

YCJOBME. 3anansi rpady G=<V, E> u nonoxurenbroe 1eioe yncio K < |V|.

BOITPOC. Moskho st pa3outs Bepuiunsl rpada G Ha k < K nHenepecekaroruxcst MHOKeECTB V1, Vs, ..., Vi
Takux, 9to st Beex I (1< i < K) nmoarpad, uHAyIIMpOBaHHBII MHOKECTBOM Vi, HE COMEPIKUT IIHUKIOB?

33. MOHOXPOMATHUYECKHWI TPEYTI'OJIbHUK

YCJIOBHUE. 3anans rpadp G=<V,E>.

BOITPOC. MoxHo 11 pa30uTh MHOXKECTBO peOep E Ha /Ba Hemepecekaromuxcs moAMHOXecTBa By u Ep,
TaKuX, 4TO HU oJuH U3 rpadoB G;=<V, E;> unu G,=<V, E;> He coaepXUT TpeyroapHuKa?

34. I/IHI[Y]_II/IPOBAHHIJﬁ nyTb

YCJIOBHUE. 3anansi rpad G=<V, E> u nonoxutesnpHoe menoe uncio K < |V|.

BOITPOC. CymiectByer s B V moamuoxectBo V' takoe, uto [V'| > K u noarpad, vHAyIHpOBaHHbI#H
MHOKeCTBOM V', SIBJISICTCS DIIEMEHTapHBIM IyTeM Ha | V'| BeprinHax?

35. IBY 1OJbHBINA IMTOJAT PA®D

YCJOBHE. 3anansi rpadp G=<V, E> u nonoxurensHoe mneixoe gucio K < |E|.

BOITPOC. CymectByet 11 B E mogmuoxkecTBO E’ MomuocTn He MeHee K Takoe, uto G'=<V, E’> —
JIBYIOJNBHBIH oArpad?

36. CBSI3HBIN MMOJATPA® OTPAHUYEHHOM CTENNEHH

YCJOBHE. 3ananst rpadp G=<V, E>, neorpurnareiptoe 1enoe unciio d < |V| u mogoKUTeNbHOE 1e10e
gucio K < |E|.

BOITPOC. CymectByer 11 B E mogmHoxkectBo E” MomtHOCTH He MeHee K Takoe, uto moarpad G =<V,
E > cBs3en u He uMeeT BepiinH crerneHu 6osee d?

37. TAMWJIBTOHOBO INONNOJIHEHUE

YCJOBHE. 3anansi rpad G=<V, E> u nonoxurensHoe mnexoe gucio K < |V|.

BOITPOC. CymecTByeT i1 MHOXeCTBO E’, comepikariee MuoxectBo E takoe, uto |[E’—E| <K, a rpad
G ’=<V, E’> numeeT raMuIIbTOHOB I[AKJI?

38. KAPKAC OTPAHUYEHHOTI'O ITUAMETPA

YCJIOBME. 3anansi rpad G=<V, E>, Bec M0OI0KHUTEIBHBII 11eJIbIi Bec W(E) Kaxkaoro pedpa e € E u
HOJIOKUTENbHBIC 1esbie yncna B u D < |V|.

BOITIPOC. Cymectyer siu B rpade G kapkac T Takoi, 4To cymmMa BecoB peOep u3 T He mpeBocxoaut B u
B T HET 2JIEMEHTapHOTO ITyTH, YUCII0 pedep KOToporo He nmpeBocxoaut D?

39. PACHIEIIVIEHUE MHOKECTBA

YCJIOBHUE. 3anan vabop C mogMHOKECTB MHOKECTBA S.

BOITPOC. CyiiecTByeT M Takoe pa30MeHHEe MHOKECTBA S Ha JIBa IOJJMHOXECTBA, YTO HA OJTHO
MOJIMHOKECTBO 13 C HE COACPKHUTCS LIEIUKOM HH B Sy, HI B 5,7

40. 3AJAYA O P-IEHTPE

YCJIOBME. 3anansl rpady G=<V, E>, uenslit HeoTpruarenbHbiil Bec W(V) Kax 10 BepuIuHbI VeV,
nenas HeoTpuuaresbHas JumHa A(€) kaxaoro pedpa e€E, nonoxurensHoe nenoe uncio K < |V| u
MOJIOKHUTENIFHOE pallHoHalIbHOE YKo B.

BOITPOC. CymiectByeT 1 Takoe MHOkecTBO P MomtHocTu K , cocrosiee u3 Touek Ha G (Toukoii Ha G
Ha3bIBaeTcs Ju00 BepiuHa rpada G, mubo Touka Ha pedpe e<E, rie e paccMaTpuBaeTcs Kak
OPSMOJIMHEHHbIH 0Tpe30ok amuHbl - A(e)), uto eciin D(V) — minHa KpaTyaiiiero myTd OT BEPIIUHBL V 10
ommkaiimei k Heit Touke u3 P, To Max{D(v) x w(v)} < B?

KommenTapuii. [Ipu PCV (BbiOope 1ieHTpa cpean BepinH) 3amada ocraercss NP-monnoit. Eciu rpad G —
nepeso, i K — pukcupoBaHo, TO 3a1a4a pa3peluma 3a IoIHMHOMUAIBHOE BpeMsl.

41. 3AJAYA O P-MEJIUAHE



YCJIOBME. 3anansl rpady G=<V, E>, nenslii HeoTpunarenpHblil Bec W(V) KaxI0il BepuHbI VeV,
nenas HeoTpuuarenpHas JHa A(€) kaxaoro pedpa e eE, nonoxurensHoe nemnoe uncio K < |V| u
TIOJIO’KUTENIFHOE paloHaIbHOE Yucio B.

BOITPOC. CymectByet 1 Takoe MHOXecTBO P mormHocTH K |, coctosimee u3 Touek Ha G (Toukoii Ha G
Ha3pIBaeTcs au00 BepiuuHa rpada G, mubo Touka Ha pedpe e€E, rae € paccMaTpuBaeTCs Kak
NPSMOJIMHEHHBIH 0Tpe3ok amuHbl - A(e)), uto ecnn D(V) — mnHa KpaTyaifiiero myTd OT BEpPIIUHEL V 10
OmwKaiiiei Kk Hel Touke u3 P, To

Max{D(v)xw(v)} < B?

KommenTapuii. [Tpu PCV (Be1OOpe Menuansl cpeau BepiuH) 3agada ocraercss NP-mmonnoi. Eciau rpad G —
nepeso, mu K — pukcupoBano, To 3a1a4a pa3pemnma 3a IoJTMHOMUAATBHOE BpeMsl.

42. MAKCUMAJIBHOE YN CJIO OTPAHUYEHHBIX HENNEPECEKAIOIIUXCS IYTEN
YCJIOBHUE. 3anan rpady G=<V, E> ¢ BiieieHHBIMU BepIIuHAMU S U t M 33]JaHBI TIOJI0XKHUTEIBHBIC IICIThIC
yucina Bu K (B u K<|V)).

BOITPOC. Bepno 11 uto B G copepkuTcs He MeHee B myTeit u3 S B t, momapHo He HIMEIOIINX O0IINX
BEpILKH U BKIIOUaronux He oosnee K pedep?

43. KAPKAC OTPAHUYEHHOM CTENNEHU
YCJIOBME. 3anansi rpad G=<V, E> u nonoxurenbroe 1eioe yncio K < |V|.
BOITPOC. CymiectByet i1 B rpade G kapkac, y KOTOPOro CTEIICHH BCEX BEPIIMH He npeBocxoasaT K?

44. KAPKAC C MAKCUMAJIbBHBIM YUCJIOM JIUCTOB
YCJIOBME. 3anansi rpad G=<V, E> u nonoxurenbHoe 1eioe yncio K < |V|.
BOITPOC. Cymectpyer i B rpade G kapkac, y kotroporo He MeHee K BepimH crenenu 1?

45. JIEPEBO LITEMHEPA

YCJIOBHUE. 3anansi rpad G=<V, E> , monoxuTeabHbIN 1eblid Bec W(€) Kaxaoro pedpa eck,
MOJIMHOXKECTBO R BepmvH rpada u monoxurenbpHoe 1enoe 4ucio B.

BOITIPOC. Cymectyer i B rpade G nepeso, comeprkaliee Bce BepIIMHbI U3 R, 4To cymma BecoB pebep
3TOTO MOJAEepeBa He MPEeBOCXoUT B?

46. MAKCUMAJIBHOE YN CJIO OTPAHUYEHHBIX HEITEPECEKAIOIIMUXCSI TYTEN
YCJIOBHE. 3anans! rpad G=<V, E> ¢ BbIIe]IeHHBIME BEpITUHAMH S U 1, a TaKKe TOJ0KUTEIbHBIC IIeITbIe
yucia J u K.

BOITPOC. Bepno nu, uro B G coepkutcsi He MeHee J pa3UuHbIX MyTeH U3 S B {, HOMapHO HE MMEFOIIUX
00X BEpIIUH U BKItoyaromux He 6osee K pedep?

3ananus s olleHKU ¢hopMHUPOBAHHOCTH KOMIETEeH M

ITpoBepsiemas kommnetenuus OI1K-8

3agaHus:

1. Uto Takoe neTepMUHUpPOBaHHAS MamuHa Trropunra?

a)beckoHeuHbIil aBTOMAT.

0)YHuBepcanbHBIN OTIAIYHK.

B) Y HUBEpCAIbHBIA HHTEPIPETATOP.

r)MoJienib YHUBEPCATbHOTO BEIYMCIUTES.

2. Jlnst pemienust NP-miostHBIX 3a1a4. ..

a) Hy>XHbBI O4eHb CI0KHBIE aJITOPUTMBI.

0) Hy>xHBI TporpaMMBbI ¢ OOJIBITUM KOJTMYECTBOM CTPOYEK IMPOrPaMMHOTO KOAA.

B) HyxHO HamewaraTh SKCIIOHEHLIMAILHOE YMCIIO OTBETOB.

r) He npuaymaHbl MOJMHOMHAIBHBIC QITOPUTMBI.

3. DKCIIOHEHLIMAJIbHAsI BEIYMCIUTENbHAS CJI0KHOCTD — 3TO ...

a) JTMHEHHAS CII0)KHOCTh OT PAa3MEPHOCTH BXOJIHBIX JaHHBIX.

0) KBagpaTH4YHAs CIIOKHOCTH OT Pa3MEPHOCTH BXOJIHBIX JAHHBIX.

B) O(n?), ThaeN — pasMepHOCTb BXOIHBIX TAHHBIX.

r) O(2"u BbimIEe, N — pa3sMEPHOCTD BXOHBIX JIAHHBIX.

K104 k 3a1aHMI0 VISl OlleHKHM C()OPMHPOBAHHOCTH KOMIIETEHIIUH

| Iudp komnereHunn | OIIK-8




No Bompoca 1 2

[IpaBunbHEIM BapuaHT r r
OTBETa

Kpurepum onneHuBaHus:

OIIK-8:

0 IIpaBUJIBHBIX OTBETA — <<HeyI[OBJ'IeTBOpI/ITCJ'IBHO>>,
1 HpaBHJ’ILHI;IfI OTBET — «YAOBJICTBOPUTCIILHO»,

2 MMpaBUJIIBHBIX OTBETA — «XOPOIIO»,

3 IIPaBUJIBHBIX OTBETOB — «OTJIIMYHO»




[Ipunoxenue 2

Kon HuKaTOp TOCTHKEHUS
O11eHOYHBIE CPEICTBA
WHJINKATOPA [KOMITETCHIIH
OIIK-8: Cnocoden pa3padaTbiBaTh aJITOPUTMBI H MPOTPAMMBI, PUTOAHbIE IJIsI TPAKTHYECKOT0
NpUMeHeHUsl
OIlK-8.1 Ormpenernser cpeacTsa Teopemuueckue 8onpocwi:

pa3paboTKH MPOTrPaMMHBIX
CPEJICTB ISl PEICHUSI
NpPaKTHYECKUX 3a/1a4
poheCcCUOHATBHOMN
JIESITETIBHOCTH

1. MammnHoe nipencTasienue rpados. Criucku
WHIMJICHTHOCTH.
2. PaznuyHbBIE CTpAaTeTuu CHCTEMATHIEeCKOT0 00X01a rpadoB.
[Touck B riyOunHy Ha HeopueHTHpOoBaHHOM rpade. [lonck B
IIUPUHY HA HEOPHUCHTUPOBAHHOM Tpade.
3. CiocoOBI TOCTPOCHUS CTATHBAOIIETO JIepeBa
HEOPHEHTHPOBAaHHOTO rpada.
4. dyHIaMEHTAIILHOE MHOXKECTBO ITUKJIOB
HEOPUEHTHUPOBAHHOTO rpada.
5. BlIOKM, TOYKH COUNICHEHHS HEOPUECHTHPOBAHHOTO rpada.
6. DitnepoB MyTh, SIIEPOB UK B HEOPUEHTUPOBAHHOM Tpade.
7. TlepeHOCHMMOCTD aJITOPUTMOB MTOKMCKA B TIIYOUHY U IIHUPUHY
HA OPUCHTUPOBAHHBIC TpadBbl.
8. Kinaccudukanus 3a1a4 1o CTEIeHH CII0KHOCTH.
9. CpaBautsh anroputmsl Qopaa-bemnmana, JleikeTpsl,
@dnoiaa no ciaeayomuM KPUTEPUsIM:

- Tur pada;

- pe3yiabTaT paboThI;
- BBIYUCIUTEIIbHAS CIIOKHOCTb.

OIIK-8.2

PaszpabarreiBaer
AITOPUTMBI M ITPOTPAMMBI
JJ1d pECIICHUA MMPUKITIaIHBIX
3aj1a4y pa3IMYHbIX KJIACCOB

Ipakmuueckue 3a0anvs.

1. Pa3znenuth HEOpUEHTUPOBAHHBIN Ipad) Ha KOMIOHEHTHI
CBSI3HOCTH C ITOMOIIIBIO ITOMCKA B TIIyOMHY M TTOUCKA B IIUPUHY.
2. Ha MmosiennbHOM HeHarpy>KeHHOM HEOPHEHTHPOBAHHOM
rpade HAlTH KpaTUaHIIAN TTyTh MEXKTy TTapoit
(hUKCUPOBAHHBIX BEPIIHH.

3. 3a71aH HEOPUEHTHUPOBAHHBIN CBSI3HBIN rpad 1 BepiuHa V. 3a
MOJIMHOMMAJIBHOE BPEMSI OIIPECIIUTh, IPOXOANT JIK yepes V
XOTS1 Obl OJJH LIUKJI.

4. HaiiTh KOMIIOHEHTHI JIBYCBSI3HOCTH U TOYKH COUJICHEHUS
MO/JICJIBHOI'O HEOPUEHTUPOBAHHOTO Tpada.

6. Ha monensHOM Harpy>kxeHHOM oprpade HalTH KpaTdanmmit
MyTh MEX/1y Mapoil GUKCUPOBAHHBIX BEPILUH.

7. HaiiTu B MOCKOBCKOM METPO KPATUANIINK ITyTh MEXIY
OBYMS cTaHIMAMH. CKOJIBKMMU U3BECTHBIMU BaAMHU
AITOPUTMAMH 3TO MOXKHO CIIeIaTh?

8. Packpacuts reorpaduueckyro KapTy B MUHUMaJIbHOE YHCIIO
LBETOB TaK, YTOOBI COCEIHUE CTPaHBl HE OBUTN 3aKpalICHbI
OJIHUM IIBETOM.

3aodanue k kypcogoti pabome « OnmumanvHoe pazmeujeHue
00CTYIACUBATOWUX YECHIMPOB)

1. OnTuManbsHO pa3MeCTUTh 3aJaHHBIA THIT 00CITYKHBAIOIETO
LIeHTpa Ha rpade 3aJaHHOTO THIIA.

2. [Ipunymats peanbHyIO 3a/1a49y, COOTBETCTBYIOIIYIO
MaTeMaTHYECKOM MOCTaHOBKE.




