MUWHHCTEPCTBO HAYKU U BBICIIIET'O OBPA3OBAHUSI
POCCHUMICKOU ®EJIEPALTU

DestepabHOE TOCYIAPCTBEHHOE GIOIKETHOE 00pa3oBaTesbHOe yupexk/eHue
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PABOYASI TIPOI'PAMMA JIMCIUTLIMHBI MOAYJIsT)

AJITOPHTMbI H TEOPHA CJIOKHOCTH

Hanpasienue noarorosku (cmenmanbHOCTE)
09.03.01 MudopmaTika u BEIMHCINTEBHAS TEXHAKA

Hampagnennocts (mpoduis/criennanusanus) mporpamme
[Iporpammuoe oGecnieuenne cpeicTB BBMHCTHTENBHOMN TEXHUKH 1 ABTOMATH3HPOBAHHBIX
CHCTEM

YpoBeHs BbicuIero 06pazoBanus - GakanmaBpuar

Dopma 06yueHns
OYHast

Hucruryt/ paxynsrer  UncTTyT SHEepreTHKM H ABTOMAaTH3UPOBAHHBIX CHCTEM

Kagenpa BorauciurensHoii TexHukH n IIPOrpaMMHPOBAHHS
Kypc 253
Cemectp 4,5
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PaGouas nporpamma cocraBnena Ha ocaose ®I'OC BO - GaxaaBpHaT 110 HaNmpaBJICHUIO

nozaroropku 09.03.01 MHdopMaTuka M BBMHCIMTEIbHAS TEXHHKA (mpuka3 MunOGpHAYKH
Poccuu o1 19.09.2017 r. Ne 929)

PaGoyass nporpamma paccmorpena u onobpena Ha 3aceiaHuu  Kaeapsl
BoruucmrenbHol TeXHIKE 1 IPOrpaMMHpOBaHHST /
20.01.2021, nporokon Ne 6
3aB. kadenpoii % 0.C. Jlorynosa

Pa6ouas nporpamma o106pena MeToxuueckoii KOMHCCH&:P’I%&AC

03.03.2021 r. mporokon Ne 5 )
IIpencenarens QQM/&%— B.P. Xpammmn
V4 V4

Pabouas nporpamma cocrasiena:

CT. mpernoaasaTesb Kapenps BTull, w W C.J. Qaitamreiin

Penensenr:
Havansnuk orzena TeXHOIOrHYecKuX wiatrpopm OO0 «Komnac ITmocy , kaHm. TexH.
HayK /'\;;2\ J.C. Cadonon
I
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceqaHnu Kadeapbl BeMUCIUTETFHON TEXHUKH U TIPOTPAMMHUPOBAHHS

[Ipotokom o 20 r. Ne
3aB. kadenpoii O.C. Jlorynosa

Pabouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2023 - 2024
yueOHOM oy Ha 3aceaHuu Kadeapbl BEIMUCIUTENEHON TEXHUKU U IPOTPAMMHPOBAHUS

[IpoTokom o 20 r. Ne
3aB. kadeapoii O.C. Jlorynosa

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2024 - 2025
yueOHOM oy Ha 3aceaHuH Kadeapbl BBMUCIUTENEHON TEXHUKU U IPOTPAMMHPOBAHUS

[Iporokon or 20 1. Ne
3aB. kadeapoii O.C. JlorynoBa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena uist peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceaHuu Kapeapbl BIYUCINTEIBHON TEXHUKH U TPOrPAMMHPOBAHHSI

[Iporokon ot 20 1. Ne
3aB. kadeapoii O.C. JlorynoBa




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

HensiMu 0CBOCHUS TUCHMIUIUHBI (MOYJIs1) «AJITOPUTMBI U TEOPUSI CITIOXKHOCTI SIBIISICTCS
O3HAKOMJICHHE CTYJEHTOB C 0a30BbIMHM IOHSATHUSMU TEOPUU AQITOPUTMOB, (HOPMUPOBAHUE
MIPEACTABJICHUIN O BHIYMCIUTEIIBHON CI0KHOCTH AJITOPUTMOB M X HCIIOIb30BAHUU VISl PEILICHUS
MPUKIIAIHBIX 3a/1a4.

JI71st TOCTHKEHMSI TTIOCTABICHHOM LIENU B Kypce «AJITOPUTMBI U TEOPUS CIIOKHOCTH» pe-
HIAIOTCS 3a/JaUu:

— U3y4€HHE OCHOBHBIX MOJIOKEHUN TEOPUU AJITOPUTMOB;

— U3y4YEHUE U UCCIIEJOBaHKE MPEACTABICHUIN MOHATUS «aJITOPUTM» C MTOMOUIBIO pa3iIny-
HBIX MaTeMaTUYECKUX MOJIENEH (IeTepMUHUPOBaHHAs MalliHA ThIOpHHTA, BRIYHCIUMAs (yHK-
1us);

— MOACYET BRIYUCITUTEIILHON CII0KHOCTH AJITOPUTMOB, KiTaccu(DUKAIIHs 3a/1a9 1O CTEIICHH
BBIUHCIUTENBHOM CI0KHOCTH;

— OCBOCHHUE TOYHBIX, TPUOIMKEHHBIX U IBPUCTUUYECKUX METO0B pemenust NP-TpyaHbix
3ajad.

2 MecTo TMCHMIJIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil MPOrpaMmMbl

JucuumniuHa AJIropuTMbl U TEOPUSI CII0KHOCTH BXOAUT B 0053aTEbYI0 4aCTh y4€OHOTO
11aHa 00pa30BaTeNIbHON MPOTrPaMMBI.

Jns  u3ydeHUs  JUCLMIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAQJICHUsA),
c(OpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

Maremarnueckast JOTMKa U JUCKPETHAS MATEMAaTUKA

CTpyKTypbl U MOJENIN TaHHBIX

[IporpammupoBanue

Nudpopmaruka

3HaHus (YMEHMs, BIIaJIEHUS ), IOJyYSHHbIE NPH M3YyYeHUU JaHHOM IUCIMITIMHBI OyIyT
HEOOXOUMBI 1151 U3YYEHUSI AUCIUILIINH/TPAKTHUK:

Teopust aBToMaToB

OyHKIMOHAIBHOE IPOrPAMMHUPOBAHHE

Jlornuyeckoe nporpaMMHpOBaHUE

BeinonHenue u 3amura BoITYCKHONW KBaNU(UKALMOHHOM paboThI

IToaroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEHa

Teopust A3bIKOB MPOrpaMMHUPOBAHUS

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4YeHH s

B pesynbrare ocBOeHUS AUCHUIUIMHBI (MOAYJA) «AJITOPUTMBI U TEOPHUS CIOKHOCTH
oOyyaroImuiics JoKeH 001a1aTh CIEAYIOMIUMU KOMIETEHIIUSIMHU:

KO,Z[ HHJUKATOpa I/IH,I[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIMH

OIIK-1 CnocoOeH MNpUMEHSTh €CTECTBEHHOHAy4YHble M OOLIEMH)KEHEpPHbIE 3HAHUS, METO]IbI
MaTe€MaTU4YeCKOro aHaau3a W MOJIEIMPOBAHUS, TEOPETUYECKOIO0 M OKCIEPUMEHTAIBHOIO
UCCIIeIOBaHMsl B TPO(ECCUOHAILHOU J1eSITEIbHOCTH;

OIlIK-1.1 Pemaer cranmaptHeie mnpodeccuoHaNbHBIE 3aladd ¢ PUMEHEHUEM
€CTeCTBEHHOHAYYHbIX M  OOIICHHXEHEPHbIX  3HAHWH,  METOJOB
MaTEMaTHYECKOI0 aHaJIN3a U MOJIEIUPOBAHHMS

OIlK-1.2 Pemaer mpodeccuonanpHbie  3ama4Ml ¢ NPUMEHEHHEM  METOJIOB
TEOPETUUECKOT0 M AIKCIEPUMEHTAIBHOIO MCCIIEA0BAaHUS

OIIK-8 Crocoben pa3pabaThiBaTh allTOPUTMBI M MPOTPAMMBbI, IPUTOIHBIE ISl IPAKTUIECKOTO
IPUMEHEHUS;

OIIK-8.1 |Onpe;[enﬂeT cpeAcTBa pa3pabOTKH MPOTrPAMMHBIX CPEACTB JUISl PEHICHUS




MPAKTUYECKHX 33124 MPoecCnoHAIbHON NesTEIIbHOCTH

OIIK-8.2

Pa3pa6aTLIBaeT AJITOPUTMBI U IIPOTrpaMMBbI UL PCHICHHAA ITPUKIIAAHBIX 3a1a4
Pa3JIMYHBIX KJIACCOB




4. CTpyKTypa, 00b€éM U colepKaHNe TUCHUIINHBI (MOLYJI5)
OO0mmast TpyTI0eMKOCTh AUCIHILTAHBI COCTABISAET 7/ 3a4eTHBIX eAUHHI] 252 akaj. 9acoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 141,95 akan. gacos:
—ayauTtopHas — 136 akaj. 4acos;

— BHeayauTopHas — 5,95 akan. yacos

— camocTosiTeabHas padoTa — 74,35 akaJl. 4acoB;

— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. Jaca

®dopma aTrecTaluu - 3a4€T, KypcoBasi padoTa, SK3aMeH

AynuropHas ) s
o | xomraxrHas pabora E E DopMma TeKyILEro
Pasnen/ Tema % ( axan. wacax) E [ Bux . KOHTpOJIA Kox
R —— : g © | caMOCTOATENEHOR | YONCBACMOCTHH [ W\ o o
@) 2 £ paboThI POMEXXYTOYHOH
Tex. mab. | mpaxr. z g aTTecTalyu
3aH. 3aH. | O &
1. Pasmen 1. Maremaruueckue
MOJEeNu Ipe/ICTaBICHUS
AITOpUTMA
1.1  JlerepMuUHHpOBaHHAsS
MmammHa Teropunra (AMT): 1.
«YEPHBIN SIITAKY» u CamocrosTenpHoe
CTPYKTYpHast cxema. u3ydeHue yueOHon 1. Becena -
VHuBepcanbHas ~ MallnHa Y HAyYHOU o0cyxaeHne OIK-1.1
TeropuHra (yHUBEpCaJIbHBIH JIUTEePaTyphl. 2. [TpoBepka )
4 7/41 7 OI1K-1.2,
HHTEPIPETATOP). 2. BemmonHeHne | MHAWBUIYalTbHBIX OIK-8.1
ANTOPUTMUYECKH 71ab0paTOPHBIX 3amaHui '
Hepas3peluMble NPoOIeMBl. pabot, padota ¢ | 3. YcrHblil onpoc.
IpoGiema OCTaHOBKH NEKTPOHHBIM
MamuHbl Telopunra. Tesuc y4eOHUKOM.
TrropuHra 4
1.
1.2 [IpumutnBHO- CamocTosTenpHOe
PEKYpCHUBHBIE byHKIMN. u3ydeHue yueOHon 1. Becena -
Beruncnumele GbyHKIHN. W HAy4YHOU o0cyxaeHne OIK-1.1
Tesuc Yeépua. JIUTEePaTyphl. 2. ITpoBepka )
4 | 6/41 6 OIIK-1.2,
DKBUBAJICHTHOCTh 2. BeinonHeHne | MHAWBUIYaTbHBIX OTK-8.1
JIETEPMUHUPOBAHHOMN 71a00paTOPHBIX 3aJaHui '
MamvHbl  TeropuHra W pabort, padota ¢ | 3. YcTHBI ompoc.
BBIYHCITUMON QYyHKIMA AJIEKTPOHHBIM
Y4eOHUKOM.
Wroro no pazneny 8 13/81 13

2. Paznen 2. Teopust CIIOKHOCTH




21 OnpenencHue
BBIUHCIIUTEIbHOMN
CJIO)KHOCTH QJITOpPUTMa Kak

1.
YHCIIO0 IaroB JAMT.
CaMocCTosTenbHO
HenerepMunupoBaHHas o
u3yucHHe y4eOHOMH 1. becena -
MattrHa Teropunra. U Hay4YHOHU oOcyxieHne
Onpezenenne nmep}a’;ypm 2 l'flpOBepKa OIIK-1.1,
BBIYHCIIUTENBHON 4/41 4 ) ) OIIK-1.2,
2. BeinonHeHne | MHAWBUIYaTbHBIX
CJIO’)KHOCTH aJIFOPUTMa Kak . OIIK-8.1
11ab0paTOPHBIX 3aJaHu’
gucno  maroB  HJMT. .
pabort, padora ¢ | 3. YcTHbIH onpoc.
Knaccuduxanus
JIEKTPOHHBIM
QITOPUTMOB [0  CTENECHHU
o y4EOHUKOM.
BBIYHCITUTENHHON
cioxuoctu. Kmaccesr P, NP,
E
2.2 Onpenenenue
MOJTMHOMHATBHO
coaumoctu. Kiracc  NP- 1.
TIOJTHBIX 3ajad, CamocTosTenbHOe
SKBUBAJICHTHOCTb NP- U3ydeHHe y4eOHOM 1. becena -
TIOJTHBIX 3aja4. U HAY4HOMH oOcyxieHne OMK-1.1
Jloka3atensCcTBO NP- 441 4 JIUTEPATYPHI. 2. [TpoBepka OIK 1'2’
TIOJTHOTBI METOJIOM 2. BeinonHeHne | MHAWBUIYalTbHBIX OIK 8. 1’
cyxenus. 3amaun  NP- 11ab0paTOPHBIX 3aJaHu’ '
TPY/AHBIC B CHJILHOM pabort, paboTa ¢ 3. KomokBuym.
CMBICIIE. NP-nionHbIe 3JIEKTPOHHBIM
3aJa4y,  pellaeMble  3a yIeOHUKOM.
TICEBIOTIOIMHOMHUAIIEHOE
BpeMsI
Hroro no pazaeny 8/81 8
3. Pasgen 3. TouHble MeTOIBI
pemernst NP-rionHbIx 3a1a4
1.
3.1 Oomas cxema CamocTosaTenbHoe
QITOpUTMA C  BO3BPATOM. u3ydeHune yaeOHon 1 Becera
T'enepauuss  pewmeHuit B U Hay4yHOH oéc )i(l[é:uHMC
JICKCUKOTpaQHuecKoM JUTEPaTyPBHI. 2 I)I, oBe Ka' OIIK-1.1,
nopsake. Bce pemenus 6 4 2. Pabora ¢ HHH;IB If)l aJ'Iprle OI1K-1.2,
3amaun «CyMMa pa3mMepoB» 3JIEKTPOHHBIM 3a/:1azm71 OIlK-8.1
c TOYHOCTBIO bi(s) YueOHUKOM, 3. Vermmii oﬁ oc
MIEPECTAHOBKU  CJIATaeMBIX BBITIOJTHEHHE ' poc.
BHYTPU CYMMBI 71a00PaTOPHBIX
pabor
1.
CamocTrosTenpHoe
u3ydeHue yueOHon 1. Becena
3.2 Moaudukarus oOmei U Hay4YHOH 060 eHIE
CXEMBI ISl pelleHus 3azad JIUTEPATYPBHI. 2 T}I])K oBe Ka' OIIK-1.1,
Ha MakcumyMm. [IpuHImm 6 10,2 2. Pabora ¢ HHH;IBIZI aJEI)HI)IX OIIK-1.2,
BKJIIOYEHUSA-HEBKIIIOUEHUS. 2JIEKTPOHHBIM Saz[al}{lm‘/'l OIIK-8.1
3anaua o proK3akxe. €0-HHKOM o
8 P i ’ 3. YerHslit onpoc.
BBIIIOJIHCHHEC

nabopaTop-HbIX
pabor




1.

CamocrosTenbHoe
3.3 Moaudukamnus oouei U3yucHHe y4eOHOMH 1. becena —
CXEMBI JJIsI PeIICHUs 3a1a4 U Hay4YHOHU o0cyxJIeHHe. OIK-1.1
HA MHUHHMYyM. 3azada o0 5 4 8 JIUTEPATYPHI. 2. [TpoBepka OHK-1.2’
yIIaKOBKE B MHHUMAIbHOE 2. BeinonHeHne | MHAWBUIYaTbHBIX OHK-SI 1’
YUCIIO KOHTEITHEepOB 11a00paTOPHBIX 3a/1aHui. '
(TOYHBIN AJITOPUTM) pabot, padorta ¢ |3. YcTHblil Bompoc.
JIEKTPOHHBIM
y4EOHHUKOM.
1.
CamocrosTensHoe
3.4 3amaum, pemaemble 3a u3ydeHue yueOHon 1. Becera —
MICEBAOMOINHOMHUAIBHOE 1 HAYIHOH ) a
o0CyXIeHHE.
BpeMsa. Pemenne  3anmau JIUTEPATYPBHI. 2 TIpoBepka OIIK-1.1,
«Cymma  pa3mepoB» | 2 6 6 2. Pabora ¢ - 1POBEp OIlK-1.2,
MHIUBHIYaJIbHBIX
«Prok3ak» Cc  NOMOIIBIO 3JEKTPOHHBIM - OIlK-8.1
JTMHAMHIYIECKOTO y4eOHHKOM, N
3. YcrHBIi Bompoc.
MPOrPaMMHUPOBAHHUS BBITIOJTHCHHUE
11a00paTOPHBIX
pabor
Wroro no pazapery 12 22 28,2
4, Paznmen 4. Ilpubmmk€HHBIC
MeToabl perieHust NP-moiaHbIx
3aJ1a4 ONTUMHU3ALUH
4.1 [Monstue 3a1a4n 1.
ONITHMH3ALUH. TTousiTue CaMocrosTensHoe
a0COIOTHOM u n3ydeHune yaeOHon
N i yHee 1. becena —
OTHOCHUTENILHOM U HAY4HOMH oGCyRIeHIE
MOTPEIIHOCTH JTUTEPATYPHI. 5 I}I])K oBe 1<a. OIlK-1.1,
IpUONIKEHHOTO  PEIICHUS 4 421 4 2. Pabora ¢  'POBED OIIK-1.2,
WHIUBHIYaTbHBIX
3aaun ONTUMH3AIHAH. 3JIEKTPOHHBIM S — OIlK-8.1
Bepxuue n HuxHHE OLIEHKU YueOHUKOM, L
3. YcTHBIH ompoc.
MOTPELIHOCTH BBITIOJTHEHHE
MpUOIHKEHHBIX 71a00PaTOPHBIX
AITOPUTMOB pabor
1.
CaMmocrosTensHoe
M3y4eHHe yueOHOH
. i yHes 1. Becema —
4.2 IMpubnmwxénnoe U Hay4yHOH
o0cyXIeHHE.
pernieHne 3a1aun JUTEPaTyPBHI. 2 TTnoepka OIIK-1.1,
«YTaKkoBKa B KOHTEHHEPHI». 4 421 4 2. Pabora ¢ - ;/IB If aJ'Iprle OI1K-1.2,
FF-amroputm  u FFD- 3JIEKTPOHHBIM ﬂ3a iﬁnﬁ OIlK-8.1
aJTOPUTM yue0-HUKOM, AT
3. YcTHBIi Bompoc.
BBITIOJTHEHHE
71a00paToOp-HBIX
pabor
Wroro no pazneny 8 8/41 8
Hroro 3a cemectp 34 |51/201 57,2 3a4ET
5. Pazgen 5. MammuHHOE

npezcraBieHue rpagos




1.

CamocrosTensHoe
U3yucHHe y4eOHOMH 1. Becera -
5.1 ba3oBble NOHATHA U3 Hi;;?:;};gil o0cyxaeHue OMNK-1.1
COBpPEMEHHOM TEOpUH 20U 2 PaGora ¢ 2. [TpoBepka OHK-1.2:
rpadoB.  Knaccudukanums N — HHJMBUIYaJIbHBIX OIK-8.1
Pa3IMYHBIX TUIIOB rpadoB eGHIKOM 3amaHul
i ’ 3. YcrHBIi onpoc.
BBITIOJTHEHHE
11a00paTOPHBIX
pabor
5
1.
CamocrosTensHoe
u3ydeHue yueOHon 1. Becerna -
5.2 CTpyKTypBl JaHHBIX JUIS U Hay4yHOU oécymaeﬂne
MAaIlMHHOTO TPEACTAaBIIEHHS JIUTEPATYPBI. 2. Tiposepka OIIK-1.1,
OPHEHTHPOBAHHBIX u 4121 2. Pabora ¢ N OIIK-1.2,
HeopneHTHpOBaHH(I;x 3ﬂeK;p0HHLIM -~ OIIK-8.1
Harpy>xeHHbIX TpadoB y4eOHHKOM, .
ABIOMHCHIe 3. YerHsIit onpoc.
1ab0paTOPHBIX
pabor
Wroro no pazneny 6/41
6. Pasmen 6. AunropuTmbl Ha
HEOPUEHTHPOBAHHBIX Tpadax
1.
CaMocrosTensHoe
M3y4eHne yueOHon 1. Becera -
6.1 Mertonas! 1 HAy4IHOH o 6C)’)I<J1€HI/IC
CHCTEMATHYECKOrO0 00X01a JTUTEPATYPHI. 2 TpoBepKa OIIK-1.1,
rpadoB: MOHUCK B TIyOHHY, 421 2. Pabora ¢ HHH;IB I/]l;))lyaﬂpbﬂblx OI1K-1.2,
TTOVICK B TUPUHY, anngpOHHLIM - OIlK-8.1
CTATHBAIOIIHIE IEPEBbS yIeOHUKOM, .
EIHONHOHI® 3. YcrHBIH ompoc.
71a00PaTOPHBIX
pabor
5
1.
CamocrosTenpHoe
u3ydeHue yueOHon 1. Becena -
n?lTZa}:;HOI:I obcyxenme OIlK-1.1
6.2 dyHIaMeHTaIbHBIC 40U ) PS 60¥§ c. 2. ITpoBepka OHK-1.2’
LUKJIBI, IIUKIIBI DHepa. ) MHJUBUAYaJIbHbBIX L
2JIEKTPOHHBIM sanaHuii OIIK-8.1
yHeGHHKOM, 3. YcTHBIH ompoc.
BBITIOJTHCHHUE
11a00paTOPHBIX
pabor
Hroro no pazaeny 8/41

7. Pazmen 7. Anropur™mbl Ha
B3BELICHHBIX OPHUEHTHPOBAHHBIX

rpadax




1.

CamocrosTensHoe
U3yucHHe y4eOHOMH 1. Becena —
7.1 OOmas 1oCcTaHOBKa 1 Hay9HOH o écy)l([[eHMe.
3aKan 0 TTOKCKE JIUTEPATYPHI. 2. Tiposepka OIlK-1.1,
KpaTyaluiero IIyTH. 421 2. Pabora ¢ HETMBHTyATHEBIX OIIK-1.2,
Asroputm dopna— 3JIEKTPOHHBIM . OIlK-8.1
bennmana YUEOHUKOM, 3 Y:ii:gt;poc
BBITIOJTHEHHE
71a00PaTOPHBIX
pabor
1
CamocrosTensHoe
u3ydeHue yueOHon 1. Becena
W HAy49HOH
J'II/ITep};I;prI. obcyxcenue. OIIK-1.1,
7.2 Asropumt JTeiikeTpl 201 2. Pabora c 2. Tposepa | oy 17
P p MHIUBHIYaJIbHBIX '
JJIEKTPOHHBIM —— OIIK-8.1
gziiiﬁiiﬁé 3. YerHsIit onpoc.
1ab0paTOPHBIX
pabor
1
CamocTosTenbHOe
7.3 Anroputm ®oiina. U3ydeHHEe y4eOHOM
OnruMalsHOE pa3MelIeHHe U HAY4HOMH 1. Becena
Pa3ITHIHBIX THUIIOB JIATEPaTypHL. oBCyxeHHe.
00CITy)KUBAIOIIUX LIEHTPOB 2. Pabora ¢ 2. TIposepka OIIK-1.1,
HA CUJIBHOCBSI3HBIX 821 3JIEKTPOHHBIM I/IHZ[i/IBI/IZ[yaIILHLIX OIIK-1.2,
OpPUEHTHUPOBAHHBIX Yu4eOHUKOM, . OIlK-8.1
HarpyxeHHbIX Tpadax c BBITIOJTHEHHE 3 szijgi;poc
LEJBIMU  TIOJIOKUTEIbHBIMU 71a00PaTOPHBIX ' ’
BECaMH YT ¥ BEPLIMH pabor.
3. BoinonHenue
KypCOBO# paboTHI
Hroro no pazmeny 14/61
8. Pazmen 8. Knaccuueckue NP-
MOJHBIE 3aJauydl Ha CeTAX U
rpadax
1
CamocTosTenbHoe
u3ydeHue yueOHon 1. Becena
8.1 AnropuTM C BO3BpaToM. 11 HayHHon o0CyXIeHHE.
T'enepanus BCEX 2 I;”;ggzzgi' 2. ITpoBepka
TaMHWJIbTOHOBBIX IIMKJIOB, WHANBUAYAJIBbHBIX
IIEKTPOHHBIM .
3a7a4a KOMMHBOSDKepa yaeBHIKOM, 3a1aHuit
3. YcTHBIH ompoc.
BBIIIOJIHCHHEC
11a00paTOPHBIX

pabor




1.

CamocrosTensHoe
u3ydeHue yueOHon
8.2 TlpaBuibpHas packpacka 1 HayaHOH 1. becena —
HEOPHCHTHPOBAHHOTO JIUTEPaTypBhL. o0cyxieHue.
rpada B MEHUMATBHOE 2. Pabora ¢ 2. [TpoBepka OIlK-1.1,
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5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpaguunoHHble 00pa30BaTENbHbIE TEXHOIOIMH, OPUEHTUPOBAHHBIE HA OPraHU3ALIUIO
00pa30BaTeNILHOIO Ipollecca M HPEANONararollylo MpsMYI TPAaHCISALUI 3HaHUH OT
IpenoaaBaress K aCHUPaHTYy.

®opmbl y4eOHBIX 3aHATHUH C UCIOIb30BAHUEM TPAAULIMOHHBIX TEXHOJIOTUIL:

Wudopmanvonnas Jekuus — I[OCIENOBATEIbHOE H3JIOKEHHE MaTepuaja B
JUCLUIUIMHAPHOM JIOTHKE, OCYILIECTBISIEMOE NPEUMYIIECTBEHHO BepOaJbHBIMU CpEICTBAMU
(MOHOJIOT TpernoaaBaTes).

JIaGoparopHas paboTa — opranusanus ya4eOHOH paboThl ¢ pealbHbIMU MaTepUAIbHBIMU U
UH(POPMALIMOHHBIMA OOBEKTaMM, HKCIEPUMEHTAIbHAs pPadOTa C aHAJIOTOBBIMH MOJCISIMHU
peabHbIX OOBEKTOB.

2. TexHosnoruu mpoOIEMHOTO 0OydeHHs] — OpraHu3aus 00pa30BaTENLHOTO MpoIlecca,
KOTOpas MpeanosaracT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3AaHUE YUEOHBIX MPOOIEMHBIX
CUTYalUH JUIsl CTAMYJIMPOBAHUS aKTUBHOW II03HABATEIbHON 1€ATEIbHOCTH aCIIUPAHTOB.

3. lHTepakTHBHbBIE TEXHOJIOIMH — OpraHu3anus oO0pa3oBaTebHOrO Mpolecca, KoTopas
IpeJioiaracT akTUBHOE U HEJTMHEHHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, JTOCTH)KEHNE HA ATON
OCHOBE JINYHOCTHO 3HaYMMOT'0 JJIsl HUX 00pa30BaTeIbHOIO pe3yibTaTa.

@opMbI yueOHBIX 3aHSATHH C HMCIOJIB30BAaHHEM CIICHUAIN3UPOBAHHBIX WHTEPAKTHUBHBIX
TEXHOJIOTH:

Jlexuusi «0OpaTHON CBS3M» — JIEKLMS-TIPOBOKALMs (M3JI0’KEHUE MaTepHualia ¢ 3apaHee
3aIlIaHUPOBAHHBIMU OLIMOKAaMN ), JIEKLUsA-0ece1a, TeKIUs-UCKYCCHs, ICKIUSA-KOH(DEepeHLUs.

4.  HHpopManmoHHO-KOMMYHUKALIMOHHBIE  O0Opa3oBaTeibHblE  TEXHOJOTUU  —
opranu3zaiysi 00pa3oBaTeIbHOrO MPOLlecca, OCHOBaHHAs HA MPUMEHEHUU NPOTrPaMMHBIX Cpell U
TEXHUYECKHUX CPEICTB paObOTHI CO 3HAHHMSIMH B PA3JTUYHBIX MTPEIMETHBIX 00IaCTAX.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4aroImmMXcst
IIpencrasneno B npuiioxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeeHHs IPOMEKYTOYHOM aTTecCTALMH
[IpencraBneHbl B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE ObecnevyeHue TUCIUIIHHBI (MO1YJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Mukos, A.}O. AnropuT™el 1 TEOpUs CIOXKHOCTH: yueOHoe nocooue [Tekcer]. / A.1O.
Mukos, H.C. Cubunésa — M.: ®I'VII HTL «Mudopmpeructpy», 2017. — Ne 0321702297.

2. Muxkos, A.}O. Anroput™el Ha ceTsx U rpadax: yuednoe mocobue [Teker]. / A.1O.
Muxos, C.U. ®@aitnmreitn — M.: @I'VIT HTL «Mudopmpeructp», 2016. — Ne 0321601532.

0) lomotHuTeIBLHASI TUTEPaTypa:

3. Kopmen T.X. Anropurmsl: moctpoenne u anamu3 [Tekcr] / T.X. Kopmen, Y.H.
Jleitzepcon, P. JI. Pusect u np. — BUJIbAMC, 2013. — 1328 c.

4. I'spu, M. BeruncnurenbHble MallMHbl U TpyAHOpenaeMble 3aaaun [Texct]/ M. I'apw,
. Jxorcon. — M. : Mup, 1982. — 416 c.

5. Hlymona, JI.B.UactuuHo-peKypcUBHbIE (YHKIHMU U aJTOPUTMBL: yueOHOEe mocodue
[Texcr] / JI.B. lllymoBa, O.b. Boponuna, A.A. Illmonsko. — Marauroropck: MI'TY, 2004. — 57 c.



B) MeToan4eckne yKazaHus:

1. MukoB, A.}O. AJTOpUTMBI U TEOpHs CIIOXKHOCTU: yueOHoe mocooue [Tekcr]. / A 1O.
Muxkog, H.C. Cubunésa — M.: ®I'YII HTL «Muadopmpeructpy», 2017. — Ne 0321702297

2. Mukos, A.}O. Anroputmbl Ha ceTsix U rpadax: yueoHoe mocobue [Tekcr]. / A.IO.
Mukos, C.U. @aitamreitn — M.: ®I'VIT HTL «Madopmpeructp», 2016. — Ne 0321601532.

r) [Iporpammuoe odecnneuenne u UHTEepHET-pecypcehl:

IIporpammHoe o0ecnieueHue

Haumenosanue I10 Ne morosopa Cpoxk neiicTBuUS TULIEH3UU

MS Windows 7
Professional(uis ~ [[A-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2007
Professional

Borland Turbo C++ [Ne112301 ot 23.11.2005 OeccpodHo

Borland Turbo
Delphi

MS Visual Studio
2013
Professional (st
KJjiacca)

MS Visual Studio
2017 Community |cBo60aHO pacnipocTpansiemoe [10 O6eccpouHo
Edition

MS Visual Studio
2010
Professional (nst
Kjacca)

Ne 135 o1 17.09.2007 0eccpouHo

Ne112301 ot 23.11.2005 0eccpouHo

J-1227-18 ot 08.10.2018 11.10.2021

J-1227-18 ot 08.10.2018 11.10.2021

IIpodeccuonanbablie 6a3bl JAHHBIX 1 HH(OPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
HasBanue kypca CchlUIKa

9 MaTtepuaJbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOILYJIs1)

MartepuaabHO-TeXHUUYECKOE 00ecrieueHre TUCIIUTUTHHBI BKITFOYAET:

JlexkimoHnHas ayautopus ayi. 282 — MyabTUMEMIHBIE CPEICTBA XPaHEHUS, TIepelaun 1
npeICTaBICHUsS NHPOPMAIUH;

Komnerorepnsie knacesl LlenTpa nndopmannonnsix Texnonoruit ®I'bOY BIIO «MI'TY
umM. [.1. HocoBa» — [lepcoHanbHble KOMITBIOTEPHI, 00BEIUHEHHBIE B IOKATHHBIE CETH C BEIXOAOM
B Internet, ocHameHHBIE COBPEMEHHBIMH TPOTPAMMHO-METOJAMYECKUMU KOMILIEKCAMH IS
perieHus 3aaa4 B 0071acTi HHPOPMATUKHU U BEIYUCIUTEIHHON TEXHUKH;

AyaUTOpUU I CAaMOCTOSTEILHON PaOOThI: KOMIBIOTEPHBIE KJIACCHI; YATAIBHBIE 3Bl
o6ubmmorexu —ayn. 282 u knacesl YUT u ACY;

[Tomemmenuss  Ayis  CaMOCTOSITENIBHOM ~ pabOTBl  OOydYarOIMMXCS,  OCHAIIEHHBIX
KOMITBIOTEPHOM TEXHUKOW C BO3MOXHOCTBIO MOAKIIOUEHUS K ceTu «HTepHeT» u Hanuuuem
JOCTyNa B AJIEKTPOHHYIO HMH(OPMALMOHHO-00pa30BaTeNbHYIO CpEAy OpPraHM3alli — KJIACChl
YUT u ACY;

[Tomemenuss uisi  XpaHeHUs ©  NPOPUIAKTAYECKOTO OOCIYXUBaHUS  Y4EOHOTO
obonvnoanus — [lenTn nHbODMATTMOHHBIX TEXHOJIOTHH —avi. 379.
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. IloasaTre BEIYUCINTENEHON CI0KHOCTH AJIropyuT™Ma Kak 4uciia maroB I[eTepMHHHpOBaHHOﬁ

6 YueOHO-MeToaAuYEeCcKOoe oO0ecleueHue CaMOCTOATEJbHONH PadoThI
o0yUaromuxca

MepeueHb MeopemuyecKux 8onpocoe 01 No020MmoeKu K 3ayemy (4 cemecmp)

[TonsiTue anroputma. Maremaruueckue Mojienu anropurMa. Kiaccuduxanus s3b1K0B
IIPOrPaMMUPOBAHUE 110 MAaTEMATUYECKON MOJIENH aJITOPUTMA.

JlerepmunupoBanHas MainHa Teropusra (JAMT): «a€pHblii AIUK» U CTPYKTYypHas CXeMa.
VHuBepcanpHas MalinHa ThropuHra (YHUBEpCalbHbIA HHTEpIIEPETaTOp). APXUTEKTYpa GOH
Heiimana.

AnroputmMuuecku Hepaspemunmsle npooiemMsl. [Ipobaema ocraHOBKHM MalMHbl ThIOpUHTA.
Te3uc Trropunra.

[TpMUTHBHO-PEKYPCUBHBIE (PYHKLIUH.

Jloka3zarenbCcTBO MPUMUTUBHON PEKYPCUBHOCTH apU(PMETUIECKHUX OTEPAIHiA.
YacTHuHO-pEeKypCUBHBIE (DYHKIIMH.

Te3uc Yépua.

DOkBuBajieHTHOCTH Mojenel JIMT u BerauciuMon GyHKIHH.

MatuHbl ThropuHra.

HenerepmunupoBannas mamusa Teropunra (HIAMT).

[ToHsATHE BBIYUCIUTENBHOM CI0KHOCTH AJITOPUTMA KaK YHCIIA [1aroB HEIeTEPMUHUPOBAHHOM
MamuHbl TeropuHra.

Knaccugukaius anropuTMOoB U 3a/1a4 110 BBIYACIUTEIBHOM CI0KHOCTH.

Kitacc P.

Knacc NP.

Knacc E.

OnpezneneHye NOIMHOMHAIBLHON CBOJUMOCTH.

Knacc NP-monubIx 3amauy.

OkBuBaneHTHOCTE NP-TOIHBIX 3a70a4.

HoxazarenbctBo NP-IOTHOTHI 3a/1a41 METOIOM CY>KCHHSI.

Tounsle MeTob! pereHnss NP-monHbIx 3a1a4.

OOGm1as cxema anropuTMa ¢ BO3BPATOM.

OO61as cxema anroputMa ¢ Bo3BparoM. OTcedeHre NOBTOPSIOIIMXCS pelleHnil. ['enepanus
peLIeHHH B JIEKCUKOrpauecKOM MOpSKeE.

Moudukaryst o01Iel CXeMbI IS PEeIeHUs 3a7ad Ha MUHIMYM.

Moaudukanus oOmiel cxeMsl s pelIeHus 3a1a4 Ha MakcuMyM. [IpuHIun BKiItoueHus -
HEBKJTFOUCHUSI.

[TonsTue 3anaun ontumuszanuu. Pemenre NP-TOIHBIX 33124 ONTUMU3ALUU
NpUOIMKEHHBIMA AITOPUTMAMH.

[ToHsiTHE aOCOMIOTHOM MOTPEUTHOCTH MPUOIMKEHHOTO PEeIICHH 3a/1a4l ONITUMH3AIIHH.
[ToHsATHE OTHOCUTEIHHOM MOTPEITHOCTH MPHOIIKEHHOTO PEIICHHS 3a/1a491 OTITUMH3AIIHH.
BepxHue v HIKHUE OLEHKH MOTPETHOCTH MPUOIMKEHHBIX alTOPUTMOB.

[TpuOmKkEHHBIE aNTOPUTMBI [T 3aa4u «YTIaKoBKa B KOHTeHHepb». FF-anroputm. FFD-
QITOPUTM.

lMepeyeHb uHOUBUOYANbHLIX 3adaHuli no AMT

1. Ha neHTe 3anmcaHo cnoso 13 0 n 1. CoctaBuTb CNCTEMY KOMaHA U Anarpammy nepexoanos gna

AeTepMMHUPOBAHHOWM MalIMHbI TbIOPUHFa, KOTOPan 3aMeHseT ncxodHblit 0 Ha 1, a ucxogHyto 1 Ha 0.

2. Ha neHTte 3anuncaHo cnoso n3 0 n 1. CoctaBuTb CNCTEMY KOMaHA U Anarpammy nepexogos 1A

AeTepPMMHUPOBAHHOM MalUMHbI TbIOPUHTa, KOTOPan 3aMeHAET Kaxablil BTOPOM MCXoaHbIi O Ha 1, a

Kaxkayto ncxoaHyto 1 Ha 0.



3. Ha neHte 3anmcaHo cnoso 13 0 n 1. CocTaBUTb CUCTEMY KOMAHZA, U AMarpammy Nepexonos A
AEeTePMUHUPOBAHHOM MalUMHbI TbIOPUHIA, KOTOPAA 3aMeHAET Kaxabl cxoaHbiv 0 Ha 1, a Kaxkayto
BTOPYHO ncxogHyto 1 Ha 0.

4. Ha neHte 3anucaHo cnoso 13 0 n 1. CoctaBuTb CUCTEMY KOMaHA M AuMarpammy nepexonos AN
OEeTeEPMUHUPOBAHHOM MalUMHbI TbOPMHIA, KOTOPAA 3aMEHAET Kaxabli BTOPOM MCxogHbIM O Ha l, a
Kaxkayto BTOpyto ncxogHyto 1 Ha 0.

5. Ha neHte 3anmcaHo cnoso 13 0 1 1. CocTaBUTb CMCTEMY KOMaHA, M AuarpaMmy nepexoaos aas
MaLKHbI TbIOPUHIa, KOTOPAA 3aMEHSAET KaKabli MCXoaHbIN TpeTuit 0 Ha 1.

6. Ha nenTe 3anucaHo cnoso n3 0 n 1. CoctaBuUTb CUCTEMY KOMaHA U AuMarpammy nepexogos AN
MaLMHbI TblOPUHIa, KOTOPAA 3aMeHAET Kaxkayto NcxoaHyto Tpetbto 1 Ha 0.

7. Ha neHTte 3anmncaHo cnoso 13 0 n 1. CoctaBuTb CUCTEMY KOMaHA M AMarpammy nepexogos Ana
MaLUMHbI TblOpPMHra, KOTOPas 3aMeHAET BTOPoM ncxoaHbin 0 Ha 1 n Kaxkayto ncxoaHyto 1 Ha 0.

8. Ha neHte 3anncaHo cnoeo 13 0 1 1. CocTaBUTb CUCTEMY KOMaHA, U AMarpammy nepexonos Ans
MaLUKHbI TblOPUHra, KOTOPan 3amMeHAET TPETUI UcxoaHbIM O Ha 1 1 Kaxayto ucxoaHyto 1 Ha 0.

9. Ha neHte 3anucaHo cnoso 13 0 n 1. CoctaBuTb CUCTEMY KOMAHA N Anarpammy nepexonos AN
MaLUMHbI TblOPMHIa, KOTOPas 3aMeHAEeT Kaxabln ncxogHbin 0 Ha 1 1 BTopyto ucxogHyto 1 Ha 0.

10. Ha neHTe 3anmcaHo cnoso 13 0 n 1. CocTaBUTb CMCTEMY KOMaHA, U Anarpammy nepexonos gna
MaLUMHbI TblOPUHIa, KOTOPas 3aMeHAET KaxKabln ncxogHbi 0 Ha 1 1 TpeTbio ncxoaHyto 1 Ha 0.

11. Ha neHte 3anucaHo cnoeo 13 0 1 1. CocTaBUTb CUCTEMY KOMAHZ U AMarpammy nepexonos 4s
MaLUKHbI TblOPUHra, KOTOPan 3amMeHAET NCXO4HbIV BTOpoi 0 Ha 1 n ncxoaHyto BTopyto 1 Ha 0.

12. Ha neHTe mawmnHbl TbIOPMHIa 3aNnUCaHO YMCAO X B YHapHOM Koge. COCTaBUTb CUCTEMY KOMAHA, U
Avarpammy Nepexoaos ANA MallvHbl ThlopUHra, KoTopas Bbiuncaset dyHkumto flx) = (x mod 3) — 1.

13. Ha neHTe mawuHbl TblOpUHIra 3aNMCcaHo YNCNO X B yHapHoOM Koae. COCTaBUTb CUCTEMY KOMaHA, U
Avarpammy Nepexoaos ANA MallnHbl ThiopUHra, KoTopas Bbiuncaset dyHkumio flx) = (x mod 3) + 1.

14. Ha neHTe mawuHbl TblOpUHIa 3aNMCaHO YNCNO X B yHapHOM Koae. COCTaBUTb CUCTEMY KOMaHA, U
AMarpaMmy nepexonoB ANA MalMHbl TbiopuHra, KoTopas BbluncaseT dyHkumio f(x) = (x mod 4) — 1.

15. Ha neHTe mawmuHbl TblOpMHra 3aNMcaHo YUCIO0 X B YHapHOM Koge. COCTaBUTb CUCTEMY KOMaHA, 1
AMarpaMmy nepexonoB ANA MalunHbl TbiopuHra, KoTopas BbluncaseT dyHkumio f(x) = (x mod 4) — 2.

16. Ha neHTe mawmnHbl TblOpMHra 3aNMcaHo YUCIO0 X B YHapHOM Koge. COCTaBUTb CUCTEMY KOMaHA, 1
AMarpaMmmy nepexonos ANA MalwMHbl TbiopUHra, KoTopas BbluncaseT dyHKumio flx) = (x mod 4) + 1.

17. Ha neHTe mawmHbl TblOPMHIa 3aNmncaHo YMCIOo X B YHapHOM Koge. COCTaBUTb CUCTEMY KOMAHZ U
AvarpamMmmy Nepexoaos 418 MallnHbl ThiopuHra, KoTopas BbiuncnseT dyHkumio flx) = (x mod 4) + 2.

18. Ha neHTe mawwmHbl TblOpMHIa 3anmncaHo YMcIo X B YHapHOM Koge. COCTaBUTb CUCTEMY KOMAHZ U
Avarpammy nNepexoaos A8 MallnHbl ThlopuHra, KoTopas BbiuncnseT dyHkumio flx) = (x mod 5) — 1.

19. Ha neHTe mawmnHbl TblOpMHra 3aNMCcaHo YUCAO X B YHapHOM Kode. COCTaBUTb CUCTEMY KOMaHA, 1
AMarpammy nepexonos ANA MalwmHbl TbiopuHra, KoTopas bluncaseT dyHKumio flx) = (x mod 5) — 2.



20. Ha neHTe maluunHbl ThlOPUHTa 3aNMcaHo YMCIO0 X B yHapHOM Koge. COCTaBUTb CUCTEMY KOMaHA U
AMarpaMmy nepexonoB ANA MalKHbl TblopuHra, KoTopas BbluncaseT dyHKumio f(x) = (x mod 5) — 3.

21. Ha neHTe malmnHbl TblOPUHra 3annmcaHo YMCIO0 X B yHapHOM Koge. COCTaBUTb CUCTEMY KOMaHA, U
Avarpammy nNepexofos A8 MallvHbl ThlopuHra, KoTopas BbiuncnsaeT dyHkumio flx) = (x mod 5) + 1.

22. Ha neHTe malwmnHbl TblOPUHra 3anmcaHo YMCao0 X B yHapHOM Koge. COCTaBUTb CUCTEMY KOMaHA, U
[varpammy nNepexofoB A8 MallnHbl ThiopUHra, KoTopas BbluncaseT dyHkumio fx) = (x mod 5) + 2.

23. Ha neHTe mawmnHbl TblOpUHra 3anmcaHo YNCI0 X B yHapHOM Koge. COCTaBUTb CUCTEMY KOMaHA, U
[varpammy nNepexofoB A8 MallnHbl ThiopUHra, KoTopas BbluncaseT dyHkumio fx) = (x mod 5) + 3.

24. Ha neHTe MmalmnHbl TblOPUHra 3anmcaHo YMCI0 X B yHapHOM Koge. COCTaBUTb CUCTEMY KOMaHA, U
AMarpammy nepexoaos ANA MallMHbl TblopUHTa, KoTopas BbluncaseT dpyHkumio flx) = (x div 2) — 1.

lMepeyeHb sonpocoe 019 N0020MOBKU K 3K3ameHy (5 cemecmp)

MawwnHHoe npeacTaBaeHme rpados. CINCKN MHUMAEHTHOCTW.
PasninyHbie cTpaTernmn cuctemaTmyeckoro obxoaa rpados.
Mounck B rnybuHy Ha HEOPUEHTUPOBAHHOM rpade.
MOWUCK B LUMPUHY HA HEOPUEHTUPOBAHHOM rpade.
MocTpoeHuWe CTArMBaOWMX AEPEBLEB HEOPUEHTUPOBAHHbIX rPadoB.
dyHOaMeHTaIbHOE MHOXKECTBO LIMKJ/IOB HEOPUEHTUPOBAHHOTO rpada.
BNOKK, TOYKM COUNIEHEHUA HEOPUEHTUPOBAHHOIO rpada.
3linepos NyTb, SNNEPOB LUK B HEOPUEHTUPOBAHHOM rpade.
MepeHOCMMOCTb aIfTOPUTMOB MOUCKA B INYOUHY U LUMPUHY HA OPUEHTUPOBAHHbIE rpadbl.
. Knaccndumkaumsa 3agay no cteneHun CnoxHOCTU.
. Anroputm c Bo3BpatoM. leHepaums BCEX FAMUIbTOHOBbLIX LMK/IOB MOJHOTO HEOPUEHTUPOBAHHOTO
rpada.
. Anroputm ¢ Bo3BpaTom. 3aga4a KOMMMBOAXKEPA.
. MaTematuyeckass MOCTAHOBKA 33a4a4M O MNOMUCKE KpaTyamwuMx nyTeit Ha B3BELEHHOM
OpueHTUpOBaHHOM rpade.
14. Anroputm dopaa-bennmaHa Ha B3BeleHHOM oprpade.
15. AnropuTtm [eiKcTpbl Ha B3BelleHHOM oprpade.
16. BocctaHoBNeHME KpaTyalllero nyTM OT MCTOYHMKA A0 BCEX OCTafibHbIX BEPLIMH MO BEKTOpY
PacCTOAHMUNA.
17. Anroputm ®noiaa Ha B3BeleHHOM oprpade.
18. BocctaHoBNEHME KpaTyallero Nyt Mexay ABYMA BEPLUMHAMM N0 MaTPULLE PaCCTOAHUNA.
19. NepeHoCMMOCTb aITOPUTMOB NOMCKa KpaT4yalLUMX NyTei Ha HEOPUEHTUMPOBaHHbIE rpadsbl.
20. UeHTpbl 1 meamnaHbl. ONTMManbHOE pasMeLLEHME LLeHTPa Ha B3BELLEHHOM CU/IbHOCBA3HOM oprpade
C HEOTPULLATENbHbIMW BECAMM AYT U BEPLLMH.
21. UeHTpbl M meamaHbl. ONTMMasbHOE pa3sMelleHMe MeAMaHbl Ha CU/IbHOCBA3HOM oprpade c
HeoTpuLaTe/IbHbIMM BECAMWN AYT U BEPLUMH.
MepeyeHb 3adaHuli 019 N0A20MOBKU K 3K3ameHY (5 cemecmp)
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1. N306pasnTb CNUCKN MHUMOEHTHOCTM rpada, 3a4aHHOTo CNMCKoM pébep.
2. M1306pasunTb CNMCKN MHLUMAEHTHOCTU rpada, 3a4aHHOTO MaTpULLEN CMEXKHOCTU.

3. N306pa3unTb CNUCKN MHUMAEHTHOCTU rpada, 3a4aHHOT0 MaTpULEN UHLMAEHUMIA.



4. N306pasunTb CNNCKM MHLUAEHTHOCTU MOAEIbHOrO rpada, 3a4aHHOTO PUCYHKOM.

5. MpoTpaccnpoBaTb NOUCK B rybUHY Ha mogenibHOM rpade.

6. MpoTpaccnpoBaTb NOUCK B LUMPUHY Ha MoAesibHOM rpade.

7. Pa3penntb HEOPUEHTUPOBAHHbIM rpad Ha KOMMOHEHTbI CBA3HOCTM C MOMOLLbIO MOUCKA B TNYOUHY.
8. PazgennTtb HEOPMEHTMPOBAHHbIM rpad Ha KOMMNOHEHTbI CBA3HOCTM C MOMOLLbIO MOUCKa B LUMPUHY.

9. Ha mogenbHOM HeHarpy>eHHOM HEOPUEHTUPOBAHHOM rpade HalTK KpaTYalLLIMIA NYTb MeXKAY Napoit
OUKCUPOBaAHHbIX BEPLUMH.

10. Haintm ctarnsatolee gepeBo MoAeibHOro HEOPUEHTUPOBAHHOIO rpada MOUCKOM B r1yOuHY.

11. HaliTK cTArMBaoLlee AepeBO MOAE/IbHOrO HEOPUEHTUPOBAHHOMO rpada NOUCKOM B LUMPUHY.

12. HaliTu MmHO»KecTBO PyHAAMEHTA/IbHbIX LIMK/IOB MOAE/IbHOIO HEOPUEHTUPOBAHHOIO rpada.

13. HaliTM KOMMNOHEHTbI ABYCBA3HOCTU N TOYKM COYSIEHEHNA MOAENbHOIO HEOPUEHTUPOBAHHOTO rpada.

14. NMpoBepwuTb, CYLLECTBYET N 3MNEPOB LUK/ B rpade:

15. HaliTn BCce raMMAbTOHOBbI LMKAbI B rpade:

2 3

16. NMpoTpaccuposats anroputm dopaa-bennmaHa Ha mogensHom rpade:



(3)

17. MpoTpaccupoBaTtb anropmutm [eikcTpbl Ha moaensHom rpacde:
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18. PaamecTnTb MeanaHy Ha MOAeIbHOM rpade, cumMTan Beca BePLUMH paBHbiMM 1:

19. Pa3mecTuTb LeHTP Ha MOAEeIbHOM rpade, cuMTas Beca BEPLIWH PaBHbIMM 1:



Tecme! (5 cemecmp)

I. Tpadnbi
1. CNUCKU MHUMAEHTHOCTU ANA MALLMHHOIO NpeAcTaBseHun rpada ato
a) cnucok pébep rpada B BUAE nap (Hayano pebpa; KoHew, pebpa);

6) ABYMEPHbIA MAacCUB nxn, rae n — KoJIMYecTBO BepLWUH rpada, Alj, j] = 1, ecnm pebpo i—f cyuiecTsyer;
0, ecnu He cyLecTBYeT;

B) ABYMEPHbIN MacCcuMB nxn, rae N — KOAMYECTBO BepLlimnH rpada, Al/, j] = Becy pebpa unm +oo, ecnu
pebpo He cyLecTByeT;

*I) CNUCKU MHUMOEHTHbIX BEPLUUH.

2. CNUCKU MHUMAEHTHOCTU B Nporpamme
*a) cosparoTcAa AMHAMUYECKH;

6) 3a43t0TCA KOHCTaHTaMu;

B) XpaHATCA B CTaTUYECKMX MepeMeHHbIX;

r) XpaHATCA B CTeKe.

3. Nowuck B rnybuHy B rpade

a) NPOCMaTPMBAIOT KaXKaoe pebpo POBHO OAUH pas;

*6) NPOCMaTPUBAIOT KaXKAY0 BEPLUMHY POBHO OAMH Pas;
B) NPOCMATPUBAIOT TO/IbKO 334aHHOE MHOYECTBO BEPLUMH;

r) NpocmaTpPMBatoT TONbKO 3a4aHHOE MHOXKECTBO pébep.



4. MoucK B WMPUHY B rpade

a) NPOCMaTPMBAIOT KaXKaoe pebpo POBHO OAUH pas;

*6) NpocMaTpPMBAIOT KaxKAyto BEPLINHY POBHO OAMH pas;
B) NPOCMAaTPUBAIOT TONIbKO 334aHHOE MHOYECTBO BEPLUMH;

r) npocmaTpmBatoT TO/IbKO 3aJlaHHOE MHOXECTBO pébep.

5. Mowuck B rny6buHy B rpade

a) XpaHUT MPOCMOTPEHHbIE, HO ellé He UCNONb30BaHHbIE BEPLUUHbI B oYepeau;
6) XpaHWUT NPOCMOTPEHHbIE, HO ELLE He UCMOJIb30BaHHbIEe BEPLUMHbI B AEKE;

*B) XPaHUT NPOCMOTPEHHbIE, HO eLLE HEe UCMOIb30BaHHbIE BEPLUMHbI B CTEKE;

r) He 3anommHaeT MHGOPMALIMIO O NPOCMOTPE BEPLLUNH.

6. Mounck B wWnpuHy B rpade

*a) XpaHUT NPOCMOTPEHHbIE, HO eLLE He UCMONb30BaHHbIE BEPLUMHbI B o4epeau;
6) XpaHWUT NPOCMOTPEHHbIE, HO ELLE He UCMOJIb30BaHHbIe BEPLUMHbI B A3KE;

B) XPaHWUT MPOCMOTPEHHbIE, HO eLLé He UCMOJIb30BaHHbIe BEPLUNHbI B CTEKE;

r) He 3aNoMMHaeT MHGOPMaLMIO O MPOCMOTPE BEPLLMH.

7. NouckK B rnybuHy B rpade MmeeT BbIUMCAUTENbHYIO C/I0XKHOCTb
a) O(n*m), rae n- yncno BEPLUMH, M — KOIMYEeCTBO pébep;

6) O(2"), rae n- uncno BeplUmH;

B) PACTyLLytO KaK 3KCMOHEHTa OT KOJIMYeCTBa BepPLUMH rpada;

*r) O(n+m), rae n- Yicno BepLUMH, M — KONMYecTBo pébep.

8. MouckK B WMPUHY B rpade MmeeT BbIYUCIUTENIbHYIO C/IOXKHOCTb
a) O(n*m), rae n- uncno BepLINH, M — KOMYecTBo pébep;

6) O(2"), rae n- uncno BeplUmH;

B) PacTyLLylO KaK 3KCMOHEHTa OT KOJIMYECTBa BepLnH rpada;

*r) O(n+m), rae n- Yicno BepLIMH, M — KOoNMyecTBo pébep.



9. Mouckom B rnybuHy B rpade

a) HeNb3A HalWTU NYTb MeXKAY ABYMA 3a[aHHbIMU BEPLUMHAMMU;

*6) MOHO HalTU NPOM3BObHbIN NYTb MeEXAY ABYMA 3aJaHHbIMU BEPLUMHAMMU;
B) MOXXHO HaWTM KpaTyalilunii NyTb MeXKAy ABYMA 3aaHHbIMU BEPLUMHAMMU;

r) MOXXHO HalTK BCE NYTU MeXAY ABYMS 334aHHbIMW BEPLUMHAMM.

10. Mouckom B WUMPUHY B rpade

a) HeNb3A HalTK NYTb MeXAY A,BYMSA 334aHHbIMU BEPLUMHAMU;

6) MOKHO HaliTV NPOU3BOJIbHbIN NYTb MEXAY ABYMSA 334aHHbIMW BEPLUMHAMU;
*B) MOXXHO HalTM KpaTYalLWMA NYTb MeXKAY ABYMA 3aJ4aHHbIMU BEPLUMHAMU;

r) MOXXHO HalTK BCE NYTU MeXAy ABYMS 3aaHHbIMW BEPLUMHAMM.

11. Pa3aenntb Heop. rpad HA KOMMNOHEHTbI CBAZHOCTU MOXKHO
a) TO/IbKO MOUCKOM B TNyBUHY;

6) TONbKO MOUCKOM B LUMPUHY;

*B) M MOMCKOM B INIyBUHY, U MONCKOM B LUMPUHY;

r) HEOPUEHTUPOBAHHbIV rPad He MMEET KOMMOHEHT CBA3HOCTMU.

12. Pasgenntb oprpad Ha KOMNOHEHTbI CBASHOCTU MOYKHO
a) TONbKO NOUCKOM B IyOuHY;

6) TONbKO NOUCKOM B LUMPUHY;

B) Y MOMCKOM B INyO6MHY, M MOUCKOM B LUMPUHY;

*r) opneHTMpPOBaHHbIN rpad He MMeeT KOMNOHEHT CBA3HOCTH.

13. NMoucK B rnybuHY 1 B LUMPUHY MOXKHO NPOBOAUTb
a) Tonbko ana oprpados;
6) TONIbKO 419 HEOPMEHTUPOBAHHBIX rPadoB.;

B) TOJZIbKO AN1A B3BELUEHHbIX I'pad)OB;



*r) gns nobbIx rpados.

14. dyHpameHTaIbHOE MHOXKECTBO LIMKNOB onpegenserca
*a) TONIbKO AN HEOPUEHTUPOBAHHbIX rpados;

6) TONbKO AN OPUEHTUPOBAHHbIX rPadoB;

B) TO/IbKO /1A aLMKANYecKux rpacdos;

r) ans nobbix rpados.

15. dyHaameHTa/IbHOE MHOXKECTBO LIMK/I0B

a) MaKCMMaNbHOE MHOMECTBO BCEX NepeceKatoLmxca LuMKIos rpada;
*6) 6a3nc AMHENHOro NPOCTPAHCTBA BCEX LMKAOB rpada;

B) MaKCMMa/IbHOE MHOKECTBO BCEX HENepeceKatoLmxca UMKNoBs rpada;

r) MHOXXECTBO BCEX LIMK/I0B, NPOXOAALLMX Yepes OAHY BEPLUNHY.

16. PyHpameHTaNIbHOE MHOKECTBO LIUK/I0B MOXKHO NOCTPOUTb
*a) pobaBneHmem Bcex Xopa K Kapkacy rpada;

6) creHepupoBaB Bce LMKAbI rpada v BbibpaB HemnepeceKatowmecs;
B) CreHepUpPOBaB BCe LMK/bI rpada 1 BbiIbpaB nepecekatowmecs;

r) yaanvs us rpada Bce BUCAYME BEPLUMHDI.

17. BbiuncauTtenbHan CI0XKHOCTb a/IFOPUTMA NOCTPOEHUA U nevaTn Bcex P-uuknos rpada pasHa
*a) O(n*m), roe n- Yncno BepLINH, M — KONNYECTBO PEbep;

6) O(2™), rae m- yncno BepLInH;

B) PacTET KaK SKCMOHEHTa OT KO/IMYecTBa BepLWnH rpada;

r) O(n+m), rae n- YNCNo BEPLUNH, M — KONNYECTBO pEbep.

18. ToyKa couneHeHus
a) UMeeT He MeHee ZBYX CbIHOBEW NPU NOMUCKe B INYyOUHy;

6) ABNAETCA KOPHEM NPU NOUCKe B INYOUHY;



*B) cogepKuUTCA B 1I060M NyTU MeEXKAY ABYMSA BEPLIMHAMM 4151 HEKOTOPOM Napbl BEPLUNH;

r) ABNAETCA TOYKOM nepeceyeHms Bcex GyHAAMEHTaIbHbIX LUKIOB.

19. KomnoHeHTbl ABycBasHOCTU (610KK) rpada

a) COCTOAT M3 BUCAYMX BEPLUNH U MHUMAOEHTHbIX UM pEbep;
*6) He coaepKaT TOYEK COUNEHEHUS;

B) COCTOAT M3 BEPLLUUH CTENEHU 2;

r) COCTOAT U3 TOUYEK COUNEHEHUS.

20. BbluncautenbHan CN0XKHOCTb aArOpuTMa NOCTPOEeHMA U nevaTtn Bcex 610KoB rpada paBHa
a) O(n*m), rae n- YyiCcno BepLLUH, M — KOINYeCcTBO pébep;

6) O(2™), rae m- yncno sepLunH;

B) PacTET KaK SKCMOHEHTa OT KO/IMYeCcTBa BeplWUH rpada;

*r) O(n+m), rae n- YACNo BEPLLUH, M — KOIMYeCcTBO pébep.

Il. Knaccndpukauma 3agay no cteneHm C/I0XKHOCTH
21. BbluMcnnTenbHaa CNOXHOCTb aNropuTma

a) paBHa YMCNY MALWMHHbBIX KOMaHA;

6) paBHa UMC/ly KOMaHA TPaHCAATOPA;

B) M3MEPSAETCA BCTPOEHHbIM TaliMEPOM;

*I') MOKa3bIBAET POCT YNCANa Waros, HEO6XOAMMbIX AnAa peweHnAa 3agadn, npn HeorpaHM4YeHHOM
yBENYEHNN PAa3MEPHOCTU BXOOHbIX OAaHHbIX.

22. CnoXHOCTb 3343auun

*a) paBHa BbIYNCANTENBHOW CNOXHOCTM HaUy4LLIEro aIr0PUTMa, U3BECTHOIO A1 e€ pelleHus;
6) 3aBMCUT OT BpEMEHM, NOTPaAYeHHOro Ha HanncaHMe NPorpammbil;

B) 3aBMCUT OT BpEMEHW, NOTPaAYEeHHOro Ha pPa3paboTKy anropmuTma;

F) N3MepPAETCA B YE/IOBEKO-YacCax.

23. Knacc P nonMHOMManbHbIX anroputTmos



a) aNTopUTMbl A1A PELIeHUN CUCTEM JIMHEMHDbIX YPaBHEHWI;
6) anropuTMbl o418 peLleHns 3a4a4 IMHENHOro NPOrpamMmMUpPOBaHNS;

*B) 33434M, BbIYNCINTENbHAS C/IOXKHOCTb KOTOPbIX BbIPaXKaeTcs MHOro41eHOM GpUKCUPOBAHHOM CTENEHMU
OT pPa3MepHOCTM BXOAHbIX AaHHbIX;

I') 3a4a4yu, BblHNCINTENbHAA C/TIOXKHOCTb KOTOPbIX Bblpa*KaeTcA 3KCMOHEHTOM OT pPa3smepHOCTU BXOAHbIX
AaHHbIX.

24. Knacc E akcnoHeHUuanbHbIX aAropuTmoB

a) aNropuUTMbl ANA peleHna KOMBUHATOPHbIX 33434;

6) anropuTMbl gN8 peLleHns 3a4a4 CTaTUCTUKN U TEOPUN BEPOSTHOCTY;
*B) 3a4a4n, UMeIOLWME SKCNOHEHLLMAIbHOE YMUC0 OTBETOB;

r) 3a/1a4u, BbIYMC/IUTE/IbHAA C/IOKHOCTb KOTOPbIX BbIPaXKaeTcA IKCMOHEHTOW OT Pa3MepPHOCTU BXOAHbIX
OAHHbIX.

25. NP-nonHbie 3apgauu

a) peLaoTca TOYHbIMM aIrOPUTMaMM 3a NOJIMHOMUAIbHOE BPeMs;

*6) U3BECTHbIMM TOYHBIMW a/ITOPUTMAMM PELLAIOTCA 33 SKCNOHEHUMabHOE BpeMs;
B) HE PeLlaoTca TOYHbIMU aNroOPUTMaMK;

r) 3a4a4un, MMetoLLMe SKCNOHEHLMaIbHOE YMC/I0 OTBETOB.

26. AnropuTtm ¢ BO3BpaTom

a) NnpumeHseTca AN peleHna 3a4a4 U3 Knacca P;
6) NpMMmeHseTca Ans peleHns 3aga4 U3 Knacca E;
B) NnpuMeHsaeTca ans peweHua NP-nonHbIX 3a4ay;

*r) npumeHseTca ans peweHusa NP-nonHbIX 3a4a4 U 3aga4 u3 Knacca E.

27. 3apaya 0 NyTM KOMMUBOAXKEpPA Yepes ceTb ropoaos
a) NpMHaanexuT knaccy E;
6) NnpuHaaneuT Knaccy P;

*B) NpuHagneuT K Knaccy NP-nonHbIx 3aaay;



r) pewaeTca 3a IMHENHOE BPeMs OT CYyMMbl BEPLUMH U pébep rpada.

lll. Kpatuaiiwue nytu

30. Anroputm ®opaa-bennmaHa npumeHum gna

a) NPOM3BObHbIX HEOPUEHTUPOBAHHbIX IPadoB;

6) auuKanyeckux rpados;

B) OPUEHTUPOBAHHLIX FPAdOB C NOJIOKUTEIbHbIMU BECAMMU;

*r) opneHTMpOBaHHbIX rpadoB 6e3 KOHTYPOB OTPULLATENIbHOTO Beca.

31. Anroputm [leiiKcTpbl NPpUMEHUM ANA

a) NPOM3BOIbHbIX HEOPUEHTUPOBAHHbIX rPadoB;

6) auuKanyeckux rpacdos;

*B) OpMEeHTUPOBaHHbIX rPadoB C MNOJIOKUTENbHLIMU BECAMU;

r) OpUEHTUPOBaAHHbIX rPadoB 6e3 KOHTYPOB OTPMLATENIbHOIO Beca.

32. Aaroputm ®Pnoiiga npumeHum pna

a) NPOM3BOJIbHbIX HEOPUEHTUPOBAHHBIX rPadoB;

6) auMKAnYecKmX rpados;

B) OPMEHTUPOBAHHbIX FPadOB C NONONKUTEIbHBIMM BECAMU;

*I) opMeHTMpOoBaHHbIX rpadoB 6e3 KOHTYPOB OTPUL,ATENLHOIO Beca.

33. Pe3ynbtatom pabotbl anroputma dopaa-bennmana asnsetca
a) KpaTyarLLMi NyTb MeXAY ABYMS BblAe/IeHHbIMW BEPLUMHAMM;

6) KpaTyanwme NyTu gna Noboli Napbl BEPLUUH;

*B) BEKTOpP PaCcCTOAHUIM OT UCTOYHUKA A0 OCTa/IbHbIX BEPLUMH rpada;

r) MaTpuLa PaccTOAHUI 1A BCEX Nap BEPLUMH.

34. Pe3ynbtatom pabotbl anroputma [leidKcTpbl ABnseTca

a) KpaTyarLni NyTb MeXAY ABYMS BblAe/IeHHbIMW BEPLUMHAMMU;



6) KpaTyanwue NyT1 gnsa NoboM Nnapbl BEPLUUH;
*B) BEKTOpP PaACCTOAHWUI OT MCTOYHUKA A0 OCTasIbHbIX BEPLUUH rpada;

r) maTpuLa paccToAHMI ANA BCeX Nap BEPLIMH.

35. Pesynbtatom pabotbl anroputma dnoiiga asnaerca

a) KpaTyanlLuM NyTb MEXK Ay ABYMS BblAe/NeHHbIMW BEPLUMHAMU;
6) KpaTuanimne NyT1 Ansa NoboI Napbl BEPLLUH;

B) BEKTOP PaCcCTOAHMUIA OT UCTOYHMKA A0 OCTaNbHbIX BEPLINH rpada;

*I) maTpuLa PacCTOAHWUI A1A BCeX Nap BEPLUMH.

36. BbluncautenbHas cnoxHoctb anroputma ®opga — bennmana pasHa
*a) O(n*m), roe n- Yncno BepLINH, M — KONUYECTBO PEbep;

6) O(2"), rae n- uncno BepLUmH;

8) O(n%), rAae N- YNCNO BEPLLVH;

r) O(n+m), rae n- YNCNO BEPLUNH, M — KONNYECTBO pEbep.

37. BbluMcAUTEeNbHAA CIOKHOCTb aaroputma [leiMKCcTpbl paBHa
a) O(n*m), rae n- yncno BEPLIMH, M — KOIMYEeCTBO pébep;

*6) O(n%), rae N- YNCNo BEPLUNH;

8) O(n?), rae n- YMCNO BEpLLNH;

r) O(n+m), rae n- YNCNo BEPLINH, M — KOIMYECTBO pEbep.

38. BbluncautenbHasa cNOXKHOCTb anroputma ®Pnoiga pasHa
a) O(n*m), rae n- uncno BepLNH, M — KOMYeCcTBo pébep;

6) O(n®), rae n- YACNO BEPLLMH;

*8) O(n’), rae n- YNCNO BEPLLMH;

r) O(n+m), rae n- YNCNo BEePLUNH, M — KONNYECTBO pEbep.

39. Aaroputmom Popaa-bennmaHa MoKHO HaMTU PacCTOAHWE MEXKAY Napoi BepPLIMH
HeopWeHTMpPOBaHHOrO rpada



a) B NpoOM3BO/IbLHOM HEOPUEHTUPOBAHHOM rpade;
*6) B HeOpUEHTMPOBAHHOM rpade ¢ HeoTpULATENbHbIMU BECAMU;
*B) B aLUMKNIMUYECKOM HEOPUEHTUPOBAHHOM rpade C NPOU3BOAbHLIMU BECaMU;

r) anroputm ®opaa-bennmaHa He NPUMEHUM ANA HEOPUEHTUPOBAHHbIX rpPadoB.

40. AnropuTmom [eiKCTpbl MOXHO HaTK pacCToAHWE MeXAay Napoi BepLluMH HEOPUEHTUPOBAHHOIO
rpada

a) B NPOM3BO/ILHOM HEOPUEHTUPOBAHHOM rpade;
*6) B HeOpPUEHTMPOBAHHOM rpade ¢ HeoTPULLATENbHLIMU BECaAMU;
B) B aLMKINYECKOM HEOPUEHTMPOBAHHOM rpade c MPOU3BO/IbHbIMU BECAMU;

r) anroputm [enKcTpbl He NPUMEHMM 419 HEOPUEHTUPOBAHHbIX rPadoB.

41. Anroputmom Pnoiia MOXKHO HaUTK paccToaHMe mexay Ntoboi napon BepLumH
HeopMeHTUPOBaHHOrO rpada

a) B NPOM3BO/IbHOM HEOPUEHTUPOBAHHOM rpade;
*6) B HEOPUEHTMPOBAHHOM rpade Cc HeoTpULATEIbHbIMU BECAMU;
*B) B aUMKNMYECKOM HEOPUEHTUPOBAHHOM rpade;

r) anroputm ®noinga He NPUMEHUM A9 HEOPUEHTUPOBAHHbIX rPadoB.

lMepeyeHb 3a0aHuil 041 Kypcoebix pabom no meme «OnmumasnvHoe pasmeujeHue obcayrcusarowjux
yeHmpos» (5 cemecmp)

3adaHue K Kypcoeoii pabome

1. OnmumasnbHO pasmecmums 3a0aHHbIl mun o6cayrcuearowe2o yeHmpa Ha 2page 3a0aHHO20
muna.

2. MMpudymames peanvHyo 3a0a4y, CoOomeemcmeyowyro mamemamu4ecKoli nocmaHoexe.
1. PasmellleHNe BHELWHETO LLeHTPa Ha B3BEWEHHOM OPUEHTUPOBAHHOM rpade.

2. PasmelleHne BHYTPEHHEro LeHTpa Ha B3BeLeHHOM OpUeHTUPOBaHHOM rpade.

3. PasmelleHne BHYTPEHHETO LLEHTPA Ha B3BELLEHHOM CMeLlaHHOM rpade.

4. PasmelleHune BHELHero LeHTpa Ha B3BELWEHHOM CMelLlaHHOM rpade.

5. PasmelleHune BHeWHe-BHYTPEHHero LeHTpa Ha B3BeleHHOM OPUEHTMPOBAHHOM rpade.

6. PasmelleHmne BHeWHe-BHYTPEHHEro LEeHTPa Ha B3BELIEHHOM CMellaHHOM rpade.



7. PasmelleHne BHEWHEN MegMaHbl Ha B3BELWEHHOM OpUEHTMPOBAHHOM rpade.

8. PasmelleHMe BHYTPEHHEN meanaHbl Ha B3BELWEHHOM OPUEeHTUPOBAHHOM rpade.

9. PasmelleHne BHELIHEN MeaMaHbl Ha B3BELLEHHOM CMeLLUaHHOM rpade.

10. PasmelleHne BHYTPEHHEM MeAuaHbl Ha B3BELWEeHHOM CMeLllaHHOM rpade.

11. PasmelleHne BHeLLIHEe-BHYTPEHHe MeduMaHbl Ha B3BELWEHHOM OPMEHTUPOBAHHOM rpade.
12. PasmelleHne BHELLIHEe-BHYTPEHHE MeAuaHbl Ha B3BELWEHHOM CMeLllaHHOM rpade.

13. PasmelleHne rnaBHON BHeELWHen meanaHbl Ha B3BELWeHHOM OPUEHTUPOBAHHOM rpade.
14. PasmelleHne rnaBHON BHYTPEHHEN MeanaHbl Ha B3BELLEHHOM OPUEHTUPOBAHHOM rpade.
15. PasmelleHMe r/1aBHOM BHYTPEHHE MeAuaHbl Ha B3BELEHHOM CMeLlaHHOM rpade.

16. PasmelueHme abCcoOTHOTO BHELWIHENO LIEHTPa Ha B3BELEHHOM OPUEeHTUPOBAHHOM rpade.
17. PasmelueHne abcotoTHON BHELWIHEN MeAaMaHbl Ha B3BELLEHHOM OPUEHTUPOBAHHOM rpade.

18. PasmelleHMe abCcoNOTHOW BHelLHe-BHYTPeHHel MeaMaHbl Ha B3BELLEHHOM OPUEHTUPOBAHHOM
rpade.

19. PasmelueHne abcoNOTHON BHYTPEHHEN MeanaHbl Ha B3BELLeHHOM OPUEHTUPOBAHHOM rpade.
20. PasmeleHne abcoIlOTHOIO BHYTPEHHETO LLEHTPa Ha B3BELLEHHOM OPUEHTMPOBAHHOM rpade.

21. PasmeleHne abCcoNtOTHOIO BHELWHE-BHYTPEHHETO LeHTPa Ha B3BELLEHHOM OPUEHTUPOBAHHOM
rpade.

CNMUCOK MOAENbHbIX NP-NMOJIHbIX 3AAAY
MHorue 3agaumn 13 3Toro CnMcka AONycKaeT ABe BO3MOMHbIX NOCTaHOBKMU:
—3ajava onTMmmu3aumu,;
— 3ajay4a pacno3HasaHusa.
B KauecTBe npumepa paccMOTPUM 3a4a4y O KOMMUBOAXKEpE.
OnNTMMM3aLMOHHAA NOCTAHOBKA BbIFNAAUT TakK:

YC/TOBME. 3agaHbl KOHeYyHoe MHOKecTBO C ropooB, Lesible NoJIoXKUTeIbHbIe paccToaHusa d(cy,c,) ana
KaXKgoM napbl ropoaos Cy, Cs.

BOMPOC ONTUMM3ALMU. HainTn mapipyT MUHUMANbHOW ANUHbI, NPOXOAALLMI Yepe3 BCe ropoaa U
BO3BPALLAOLWMIACA B UCXOOHDBIN MYHKT.

Y106bI NONYYMTL TENEPDL 33434y PACNO3HABaHWUA, BBEAEM AONOJHUTENbHbIMA NapaMeTp — YNCNOBYHO
rpaHuuy B.



BOMPOC PACNO3HABAHMUA. CyuiectByeT M MapLupyT, MPOXOAALMiA Yepes BCe roposa, ANMHa
KOTOPOro He NpeBoCcxoauT B, rae B — uenoe nosioxutenoHoe ymcno? (Ecam pewwaerca 3afaya Ha
MaKCUMYM, TO YC/IOBME KHE NPEeBOCXOANT B» 3aMeHAETCA YCI0BUEM «HE MeHbLLe B».)

TpaanumoHHo K NP-NosHbIM 3a4a4am OTHOCATCA 334341 pacno3HaBaHuA, OAHaKo COOTBETCTBYIOLINE UM
3aa4M ONTMMM3aLMU SKBMBANIEHTHbI MM MO COXKHOCTM, MO3TOMY Npu GOPMYIUPOBKE 33434 MOXKHO
MCMo/Ib30BaTh /1106YH0 NOCTAaHOBKY.

1. PACKPALLMBAEMOCTb IrPA®A (XPOMATUYECKOE YUC/I0)

YCNOBME. 3agaHbl rpad G=<V, E> 1 nonoxkutenbHoe uenoe uncno K< |V|, rae | V| —umcno seplumH
rpada.

BOMPOC. BepHo nn, uto rpacd K—packpawmsaem? (Fpad HasbiBaeTcA K—pacKkpalumBaembiM, eC/iN ero
BEPLUMHbI MOXKHO packpacuTb B K LiBETOB TaK, YTobbl Ntobble aBe cocegHMe BepLUMHbI BblM OKpaLleHbl
B pa3/INyHbIe LiBETA).

2. KIUKA
YCNOBME. 3agaHbl rpad G=<V, E> 1 nonoxutenbHoe uenoe 4ucno K< |V|.
BOMPOC. BepHo nn, uyto rpad G coaep KUT KIMKY pasmepa He meHee K?

(CywecTeyeT v noarpad rpada G Takow, YTO YNCNO BEPLUMH B HEM He MeHblue K 1 ntobble aBe
BEPLUMHbI COegUHEHbI pebpom?)

3. BEPLLUHHOE NOKPbITUE
YCNOBMUE. 3agaHsbl rpad G = <V, E> 1 nonoxkutenoHoe uenoe ymcno K< |V|.

BOMPOC. UmeeTca nn B rpade BepLUIMHHOE NOKpPbITUE He bonee yem 3 K anemeHToB? (MmeeTcs nu
Takoe NOAMHOMecTBO BeplunH V' C V mowHocTh He 6onee K, uto ana noboro pebpa (u—v) € V xoTs 6bl
O/4Ha M3 BEPLWWH U, V NpUHagNeXuT V'?)

4. PASBUEHUE
YCNOBUE. 3aaaHbl KOHEYHOE MHOXECTBO A 1 NONOXKUTENbHbIN Liebli BeC W(a) A8 Kaxkaoro d € A.

BOMPOC. CyuiectByeT M NogMHoXKecTBo A' C A TaKoe, YTO CYMMaPHbIA BEC 31EMEHTOB,
npuUHagnexKawmx A', paBeH CyMMapHOMY BECY 3/IEMEHTOB, He NpuHaanexKawmx A'? (MHbimK cnoBamu,
MOHO 1 A pa3buTb Ha ABa NOAMHOKECTBA, PaBHble NO Becy?)

5. PIOK3AK

YCNOBUE. 3aaaH0 KOHEYHOE MHOXECTBO A, MOI0KUTENbHbIE Lenble Beca w(a), cTommocTtu s(a) ans
Kaxkaoro a € A u obliee orpaHuyeHue Ha Bec K.

BOMPOC. Haliti n3 BceBo3MOKHbIX BbIDOPOK A' A TaKkyto, 4To6bl CyMMapHbI BEC BXOAALLMX B HETO
3N1EeMEeHTOB He npeBocxoan K, a cymmapHas CTOMMOCTb bblla MaKCMMabHa.



6. PFOK3AK C KPATHbIM BblIBOPOM 3J/IEMEHTOB

YC/NNIOBUE. 3a1aHO KOHEYHOE MHOXKEeCTBO A, NO/IOXKUTeNbHbIe Lesble Beca w(a), ctoumocTn s(a) ana
Kaxaoro a € A, obuiee orpaHuMyeHue Ha Bec K ¥ MMHUMa/IbHasa CTOMMOCTb B.

BOMPOC. MOHO N1 TaK COMOCTaBUTb KaxKaoMy aneMeHTy a € A uenoe ymcno c(a) (KpaTHOCTb), YTOObI
CYMMAapHbIA BEC BCEX NPEAMETOB U3 A C y4ETOM KPaTHOCTEN He npeBocxoaun K, a cymmapHasn
CTOMMOCTb TEX e npeamMeToB bblia He MeHblue B?

7. YNAKOBKA B KOHTEMHEPbI
YCNOBUE. 3aaaHbl KOHeYHOe MHOXecTBO A 1 pa3mepsbl s(a) € [0, 1] Kaxaoro npegmera.

BOMPOC. Haintu Takoe pa3bueHne mHoKecTBa A Ha HenepeceKawlwmeca Ay, A,, ..., Ay, 4Tobbl cymma
pasmMepoB NpeaMeTOB B KaxkAoM A; He npesocxoamnaa 1 n k 66110 MUHUMAJIbHbIM.

8. AMHAMWUYECKOE PACMPEAENEHUE NAMATU

YCNOBUE. 3agaHbl MHOXKECTBO 3/1IEMEHTOB AaHHbIX A, Lieble NOoN0KUTe/IbHbIE S(a) — pasmep Kaxkaoro
anemeHTa, r(a) — Bpems ero noctynneHus, d(a) — Bpems ero »1M3Hu, NONOKUTENbHOE Lenoe Yynucno D —
pasmep 06s1aCcTn NamATu.

BOMPOC. CyuiecTByeT M AN MHOXKECTBA AaHHbIX A gonycTMMmoe pacnpeaeneHne namatu? NHbimu
C/I0BaMM, cylLecTByeT v Takas dyHKuma &: A — {1, 2, ..., D}, 4To Ans KaxkAoro afemeHTa a € A HTepBan
(E(a), E(a) + s(a) — 1) (1.e. mecTO, 3aHMMaEMOe UM B AMHAMUYECKOM NamsATH) cogepkanca 6ol 8 [1, D] n B
Ntoboi GUKCUPOBAHHbI MOMEHT BPEMEHU ty MHTEepPBabl ANA AaHHbIX ¢ r(a) < to < r(a)+d(a) He
nepecexkannco?

9. MHO}ECTBO NPEACTABUTE/NEN
YCNOBMUE. 3apaHo cemeincTso C NOAMHOMKECTB MHOMKECTBA S, NONOKUTeNbHOe Uenoe yucno K.

BOMPOC. CoaepunT 1 S MHOXKecTBO npeactasutenent aaa C, T.e. CyLecTByeT in B S NOAMHOMXeCTBO S’
MOLLIHOCTU He bonee K Takoe, 4To S’ coaep»KnT, No KparHel mepe, 0OAMH SNEMEHT M3 KaxKaoro
MHOKecTBa cemelictea C.

10. YNOPAAOYEHUE BHYTPU UHTEPBAJIOB

YCNOBUE. 3aaaHo KOHEYHOE MHOMECTBO 3adaHunii T 1 AnA Kaxkaoro 3agaHua t € T uenoe uncno r(t) >
0 — Bpems roTOBHOCTU, Le/ible NosioxKuTenbHble d(t) n I(t) — AMPEKTUBHBIN CPOK U ANUTENbHOCTD.

BOMPOC. CywectsyeT v gna T gonyctmmoe pacnucanue, T.e. yHKuma &: T— N (N — MHOXKecTBO
HaTypasibHbIX YMCEN), CONOCTABAAOLWLAA 3a4aHNI0 t MOMEHT Hayana ero BbinoaHeHua §(t)? (MHbIMK
CNoBamu, 3aaHune t BbINOAHAETCA C MOMEHTA BpemMeHu E(t) po &(t)+I(t), oHo He mMoKeT BbITb HavaTo



paHee MomeHTa r(t), 4ONXKHO BbITb 3aKOHYEHO He nosaHee d(t), U BpemMeHHOM MHTepBan BbINOAHEHMWSA
O4HOrO 3343aHUA HE MOKET MNepPeKpPbIBaTLCA C UHTEPBANIOM APYroro).

11. MUHUMMU3ALMA LUTPAGA 3A HEBbINOJIHEHUE 3AAAHUN

YC/NNIOBUE. 3a1aHO KOHEYHOE MHOXKECTBO 3aZlaHnit T U ANs Kaxaoro 3afgaHus t € T uenble
nosioxutesnbHble d(t) — AMPEKTUBHBIN CPOK, |(t) — AnMTenbHOCTb U W(t) — Bec, a TakKe uenoe
NoNoXuTenbHoe Yncao K.

BOMPOC. CywectsyeT n gna T ogHONPOLLECCOPHOE pacnucaHme Takoe, YTO Cymma

Z(o-(t) +1(t) —d (t))w(t), o(t)+1(t) > d(t),

B3ATaA No Tem t € T, 419 KOTOPbIX He npesocxoamT K?
(OpHonpoueccopHoe pacnucanue —3to oyHKUMA E: T—> N (N — MHOXKeCTBO HaTypabHbIX Yncen),
COMOCTaBAAIOLAA 334aHNIO t MOMEHT Havana ero BbinosHeHus &(t) Takoe, 4To 3agaHue t BbINONHAETCA C
MomeHTa BpemeHu &(t) po &(t)+(t), oHO AONKHO BbITb 3aKOHYEHO He nosaHee d(t), U BpemeHHoOM

WHTEpPBa BbIMNOJIHEHNA OAHOIO 3a4aHMA HE MOXET NepeKpbIBaTbCA C MHTEPBAZIOM APYroro).

12. MUHUMAKCHOE MHOXECTBO LLIEHTPOB

YCNOBUE. 3agaHsbl rpad G=<V, E>, NONOXKMUTENbHbIN LEenbln Bec W(V) Kaxkaol BepLimnHbl V € V,
nonoxutenoHas uenas anvHa l(e) kaxkaoro pebpa e € E; nonoxutensHoe uenoe yncao K< | V| u
MOI0XKUTENbHOE pPaLMOHanbHOe Yncio B.

BOMPOC. CyuiecTByeT /IM TaKoe MHOXecTBO P Mol HOCTM K «ToYeK Ha G» (Touyka Ha G 1nbo BepluMHa
rpada, 1Mbo Touka Ha pebpe, rae pebpo e paccmaTpUBaETCA Kak NPSAMOIMHENHDBIN OTPe30oK AunHbI I(e)),
yTo ecnu d(v) — 4NMHa KpaTyailuero NyTy oT BePLUNHbI V A0 banKalilel K Heil TouKe 13 P, To

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

KommeHTapwuit. BapuaHT 3TOM 334341, B KOTOPOM P — NOAMHOXECTBO BEPLUUH, TakKe NP-nonoH, Ho
ecnn K dMKcMpoBaHo nam G — aepeBo, TO paspeLnm 3a NOAMHOMMANbHOE BPEMA.

13. MHOXECTBO LLEEHTPOB C MMHUMAKCHOW CYMMOWM

YCNOBME. 3aaaHbl rpad G=<V, E>, NONOKUTENbHbBIN Lienbli Bec W(V) Kaxaol BepLnHbI V € V,
nonoxXutenoHas uenas aavHa l(e) kaxkporo pebpa e € E; nonoxutensHoe uenoe uymcio K< |V| u
MOJIOXKUTEIbHOE PaLMOHaAbHOE Ynco B.

BOMPOC. CyLwiecTByeT /I TaKoe MHOXecTBO P MoLWHOCTM K «ToYeK Ha G» (Touyka Ha G Inbo BepLuMHa
rpada, nMbo TouKa Ha pebpe, rae pebpo e paccmaTpUBaETCA KaK NPAMOJIMHENHbIN OTPE30K ANuHbI I(e)),
yto ecnm d(v) — ANMHa KpaTYanLLEero NyTy OT BEPLUMHbI V A0 6anKalwen K Hell Touke 13 P, To

Zd(v)xw(v)sB

veV ?

KommeHTapuin. BapmaHT 31O 33434M, B KOTOPOM P — NOAMHOMECTBO BEPLUMH, TakKe NP-NosoH, HO
ecnm K GUKcMpoBaHo nan G — aepeso, TO paspeLllnm 3a NoIMHOMUAIbHOE BPEMA.



14. CKONJIEHUA

YCNNOBUE. 3agaHbl KOHEYHOE MHOXKECTBO X, Lie/ible NONOXKUTENbHbIepaccToaHMA d(X, y) AN KaxKaoh
napbl X, y 91eMeHTOB 13 X, Lesble NonoKutenbHole K v B.

BOMPOC. CywecTByeT M Takoe pasbueHne mHoxectsa X Ha HenepeceKatowmeca Xy, X, ..., X, 4To ann
Bcex x, ye X;d(x, y) <Bnpn 1 <i<k?.

15. COCTAB/IEHUE YHEBHOIO PACITUCAHUA

YCNOBUE. 3agaHbl MHOXecTBO H pabounx yacos, MHoxecTBo C npenogaBaTesieit, MHOXKecTBo T
YyUYeBHbIX ANCUMNAUH, ANA KaXKA0ro npenoaasaTens ¢ 4aHo noAMHoKecTBo A(c) ns H, Ha3biBaemoe
«A0MYCTUMbIMM Yacamu NpenoaasaTens c», AN KaxKA0oN AUCUMnAMHbI t nogMHo»KecTBo A(t) MHOXKecTBa
H, Ha3biBaemoe «40MyCTUMbIMMW YaCaMmn ANCUUMNIMHDI t», U ANS KaxKaol napsl (c, t) € CxT uenoe
nonoxutenbHoe 4ncno R(c, t), HasbiBaemoe «Tpebyemoit HarpysKom».

BONPOC. CyuwecTtsyeT n yuebHoe pacnucaHue, obcay»Kumsatollee Bce ANCUMMNAMHBI? VIHbIMK CloBamu,
cyuiectsyeT an dyHKums f: CxTxH — {0,1} (rae f(c, t, h) = 1 o3HayaeT, YTO NpenogasaTeNb ¢ 3aHUMaeTCs
ONCUUNIUHOW t B MOMEHT h), yO0BNETBOPAIOLWLANA CAeAYOWUM YCIOBUAM:

f(c, t, h) = 1 TonbKo Toraa, Koraa h € nepeceveHunio A(c) n A(t);
Ana Kaxaoro h € H v ¢ € C cywectsyeT He 6bonee oaHoro t € T Takoro, uto f(c, t, h) = 1;
Ana Kaxgoro h e Hwu t e T cywecTtByeT He 6osiee ogHoro ¢ € C Takoro, uto f(c, t, h) = 1;

ONA Kaxkaoi napsi (¢, t) € CxT cyuwiecTByeT poBHO R(c, t) 3HaueHuit h, gna kotopbix f(c, t, h) = 1.

16. MUHUMAJIbHOE NOKPbITUE

YC/NTIOBUE. 3agaHo cemeiricTBo C NOAMHOMXECTB KOHEYHOTO MHOKECTBA S U NMONOXKMUTENIbHOE Liesioe
yncno K< |C|.

BOMPOC. CywecTsyeT 2in nokpblite C' 3 C mowHOCcT1 He 6onee K? MHbiMM cnoBamu, cywiectsyeT v B C
TaKoe NoAMHOXKecTBO C', UTo 11060 INEeMEHT M3 S NPUHAANEKMUT, MO KpalHen mepe, O4HOMY
nogmHoxectsy us C'?

17. MUHUMA/IbHbI HABOP TECTOB

YC/IOBUE. 3a4aH0 KOHEYHOE MHOXECTBO A BO3MOXHbIX AMarHo308, Habop C NOAMHOMXECTB MHOYeECTBa

A, NpeAcTaBAAOWMI TECTbI, U NONOKUTENBHOE Uenoe yncno J < |C|.

BOMPOC. CyuwectsyeT 2in B C nogHabop C' mowwHocTM He Bonee J, Takol, uTo Ana ntoboin napul A, A;
BO3MOXKHbIX ANArHO30B MMEEeTCs HEKOTOPLIV TecT ¢ € C', coaeprKalmii POBHO OANH U3 HUX?



18. CAMbI A/IMHHBIW NYTb

YCNOBMUE. 3agaHbl rpad G=<V, E>, uenbie NofoKUTENbHbIE ANKHbI [(e) ana Bcex pebep, BblaeNeHHble
BEPLUMHbBI S U t N NONOKUTENBHOE Lenoe Yncno B.

BOMPOC. CyuiectByeT iv B G 31eMEHTaPHbIN NyTb U3 S B t, UMeloLWui AIMHY He MeHee B?

19. HESABUCMMOE MHOXECTBO
YCNOBUE. 3agaHbl rpad G=<V, E> 1 nonoxkuntenbHoe uenoe 4mcno K< |V].

BOMPOC. CyuecTByeT /i B V HE3aBUCMMOE MHOMECTBO MOLLHOCTM He meHee K? MHbIMK cnoBamu,
BEPHO /N, YTO cylLecTByeT nogMmHoxectso V'€ V Takoe, uTto |V'| > K 1 HMKakue Age BeplumHbl U3 V' He
coeiHeHbl pebpom us E?

20. KYBUYECKUM NOATPAD
YCNOBMUE. 3agaH rpad G=<V, E>.

BOMPOC. CyuwiecTtByeT An B E HenycToe NnogMHoXKecTBo E' Takoe, 4To B rpade G'=<V, E'> ntobas BeplumHa
MMeeT CTeneHb, paBHyto 3 uam 0?

21. MMHUMA/bHbBIN PA3PE3
YCNIOBME. 3agaHbl rpad G=<V, E>, Bec w(e) Kaxgoro pebpa e € E n nonoxutenbHoe Lenoe 4mcno K.

BOMPOC. CyuiectByeT n pa3breHmMe MHOXKeCTBa V Ha [iBa TaKNX HeNepeceKarLWmxca MHOKecTea V; 1
V,, uTo cymma BecoB pebep u3 E, coegMHAOLWNX BEPLUMHBbI U3 MHOXecTB V; 1 V,, He npeBocxoauT K?

22. MMHUMA/bHbIN PA3PE3 C OTPAHUYEHUAMMU

YCNOBME. 3agaHbl rpad G=<V, E> c ABYMSA BblAeNIeHHbIMU BEPLIMHAMU S U t, Bec w(e) Kaxkaoro pebpa e
€ E v nonoxuTenbHble uenble Yucna Bu K (B< |V|).

BOMPOC. CywiecTByeT /in pa3breHmne MHOXKecCTBa V Ha ABa TaKMX HeNnepeceKaroLwmxca MHOXKecTBa Vi 1
V,,utoseVy, teV,, |Vi| <B, |V,| £Bucymma Becos pebep uns E, coegMHAOLWNX BEPLLMHbI U3
MHoecTB V; 1 V5, He npeBocxoaunT K?

23. HAOQEXXHOCTb CETU

YCNOBME. 3agaHbl rpad G=<V, E>, noamHoxectso V'€ V, ans Kaxkaoro e € E paunoHanbHoe ymcno p(e),
0<p(e) £1-BepoaTHOCTb HEUCNPABHOCTM, NOJIOXKUTENbHOE paLMoHanbHoe Ymcno g < 1.

BOMPOC. BepHO /1M, YTO C BEPOATHOCTbIO, HE MEHbLLEN g, Ntobble ABe BepLUMHbI U3 V coeaMHEHbI XOTS
6bl OAHUM NyTEM, HE COAEPHKALLNUM HEUCNPaBHbIX pebep?



24. KPATYAWLLMIMA NYTb C OTPAHUYEHUAMM NO BECY

YCNOBMUE. 3agaHbl rpad G=<V, E> c ABymA BblAENEHHbIMM BEPLUMHAMM S U t, Lienble NONOXKUTEIbHbIE
Beca w(e) u anuHa l(e) kaxaoro pebpa e € E u NoNoKuUTeNbHble Uenbie ynucna B u K.

BOMPOC. CywectByeT v B G 3/1eMeHTapPHbIN NyTb U3 S B t, Beca He bosiee B U aNnnHbl He 6onee K?

25. CE/IbCKUIA NOYTA/IbOH

YCNOBMUE. 3agaHbl rpad G=<V, E>, uenasa nonoxutenbHasa anvHa l(e) kaxkgoro pebpae €k, E'—
NoAMHOeCTBO E M NonoxutenbHoe uenoe ymcno K.

BOMPOC. CyuwecTtByeT an B G LUKA, BKAOYAOWMI Kaxkgoe pebpo us E' v umerownin ganHy He 6onee K?

26. KUTAUCKMI NOYTANLOH

YC/NTOBUE. 3aaaHbl cmellaHHbil rpad rpad G=<V, A, E>, rae A — MHOYKeCTBO OPUEHTUPOBAHHbLIX pebep 1
E — MHOeCTBO HEOPUEHTUPOBAHHbIX pebep; uenas nonoxutenbHasa anvHa l(e) kaxagoro pebpa

ec AUE

' U NONOXKUTEsIbHOE Lenoe Yncno B.

BOMPOC. CywecTByeT i B G LMKA, BKAOYAIOWMIA NO KpaHeN mepe OA4MH pas Kaxaoe pebpo u
UMEILNIA OMHY He 6onee B (OpMeHTMPOBaHHble pebpa A0MKHbI BXOAUTb B LMK TOJIbKO C MPaBUAbHOM
opueHTaumen)?

27. MMHUMAJIbHOE NO MOLWHOCTU MAKCUMAJIbHOE NAPOCOYETAHUE
YCNOBME. 3agaHbl rpad G=<V, E> 1 nonoxutenbHoe Lenoe umcio K< |E].

BOMPOC. CyuiecTByeT i1 B E HenycToe NogMHOXKecTBo E' Takoe, uTo |E'| < K u E'- makcumanbHoe
napocoyeTaHune, T.e. HUKaKne ABa pebpa u3 E' He umeloT obLLero KoHLa, a toboe pebpo U3 MHOXKeCTBa
E-E' umeeT 0bWMiA KOHEL, C 0 AHMM U3 pebep MmHoXKecTBa E?

28. CYMMA PA3SMEPOB

YC/TOBME. 3aaaHbl KOHEYHOE MHOKECTBO A, NOI0XKUTENbHbIE Lie/ible pa3mepbl w(a) ons Kaxaoro a € A
W NONOXKUTENbHOE Liesioe uncno K.

BONPOC. CywectByeT i1 TaKOe NOAMHOMKECTBO A' MHOXKeCTBa A, YTO CYMMa Pa3mMepoB ero 3/1eMeHTOB
paBHa K?

29. AOMUHWUPYIOLLEE MHOMECTBO

YCNOBME. 3aaaHbl rpad G=<V, E> 1 nonoxuTenbHoe Lenoe uncao K< |V|.



BOMPOC. CywectByeT v B V AOMUHUPYIOLLEE MHOMECTBO MOLWHOCTK He 6onee K? NHbIMK choBamum,
BEPHO /N, YTO cylllecTByeT nogmHoxectso V' e V Takoe, uto |V'| < Ku ansa noboli BepwnHbl ueV-V'
CyLLeeCTBYeT TaKaa BepliMHa veV’, 4To u u v coegmHeHbl pebpom us E?

30. PASBMEHUE HA K/TUKU
YCNOBME. 3aaaHbl rpad G=<V, E> 1 nonoxutenbHoe uenoe 4ncno K < | V|.

BOMPOC. MoHOo nu1 pa3buTb BeplmnHbl rpada G Ha k < K HenepeceKatowmxca mHoxecTB Vi, V5, ..., Vi
TaKKx, 4To ans Bcex i (1<i< k) noarpad, MHAYUMPOBaAHHbIM MHOXKeCcTBOM V;, Bbla Bbl NOAHLIM?

31. PASBMEHUE HA TPEYTOJIbHUKU

YC/NIOBUE. 3aaaHbl rpad G=<V, E> Takol, YTO 419 HEKOTOPOTrO NOIOKUTENBHOIO LLEN0ro YNCI0
g: |V|=3q.

BOMNPOC. MoHo nn pa3buTtb BepwmHbl rpada G Ha g HenepeceKaLWwmxca MHOXKecTB Vi, V),...,V, Takux,
YTO KarkJoe COAEPXKMUT POBHO 3 BepLIMHbI M And Beex i (1< < g) noarpad, MHAYLMPOBAHHbIN
MHOecTBOM V/j, 6bin1 Obl TPEYro/JibHUKOM?

32. PASBUEHUE HA NIECA
YCNOBME. 3aaaHbl rpad G=<V, E> 1 nonoxutenbHoe uenoe uncno K < | V|.

BOMPOC. Mo*HO nu1 pa3buTb BeplumHbl rpada G Ha k < K HenepeceKaroWwmxca MHOXKecTB Vi, V,,..., Vi
TaKuXx, 4To gns Beex i (1< i< k) noarpad, MHAYLUMPOBAHHbIM MHOMKECTBOM Vj, HE COAEPKUT LIMKNOB?

33. MOHOXPOMATUYECKWIA TPEYTO/IbHUK
YCNOBMUE. 3agaHbl rpad G=<V,E>.

BOMPOC. Mo*HO N1 pa3buTb MHOXKecTBO pebep E Ha ABa HenepeceKarowmxca nogmHoxectsa E; n E,,
TAKMUX, YTO HM 0aMH K3 rpadoB Gi=<V, E;> nnn G,=<V, E;> He coaepKNUT TpeyroabHMKa?

34. UHAYLUUPOBAHHbDIN NYTb
YCNOBUE. 3aaaHsbl rpad G=<V, E> 1 nofoKutenbHoe uenoe uncno K< |V|.

BONPOC. CywectsyeT m B V nogmHoxectso V' Takoe, uTto |V'| = K 1 noarpad, MHAYUMPOBAHHbIN
MHOKecTBOM V', ABNAETCA 3nemeHTapHbIM nyTem Ha | V'| BeplumHax?

35. ABYAO/IbHbIA NOATPAD

YCNOBME. 3aaaHbl rpad G=<V, E> 1 nonoxuTtenbHoe uenoe uncno K< |EJ.



BOMPOC. CywectByeT M B E NOAMHOXECTBO E” MOLWHOCTU He meHee K Takoe, 4To G'=<V, E’> —
ABYyAONbHbIN noarpad?

36. CBA3HbIA NOANPA® OrPAHMYEHHOM CTEMEHU

YCNOBUE. 3apaHbl rpad G=<V, E>, HeoTpuuaTenbHoe uenoe 4ymcno d < | V| n nonoxutenbHoe Lenoe
yncno K< |E/.

BOMPOC. CywectByeT i1 B E NOAMHOXeCTBO E” MOLWHOCTK He meHee K Takoe, 4yTo noarpad G'=<V, E’>
CBA3EH M HE MMEeEeT BepLUMH cTeneHun 6onee d?

37. TAMUZIbTOHOBO MNMOMOJIHEHUE
YCNOBME. 3agaHbl rpad G=<V, E> 1 nonoxkutenbHoe uenoe umcno K< |V/.

BOMPOC. CylecTByeT I MHOXECTBO E’, coaeprKalliee MHOXKecTBo E Takoe, uto |E'—E| <K, a rpad
G’=<V, E’> nmeeT raMmnbTOHOB LMKA?

38. KAPKAC OrPAHUYEHHOIO AUAMETPA

YCNOBMUE. 3agaHbl rpad G=<V, E>, Bec NONOXKMUTENbHbIN LEeNbI Bec wW(e) Kaxaoro pebpa e € E u
NoNOXKUTENbHbIE Lenble yucna Bu D < |V/.

BOMPOC. CyuwiecTtByeT 2in B rpade G KapKac T Takol, 4To cymma BecoB pebep u3s T He npeBocxoant B u B
T HET 3N1eMEeHTapPHOro NyTH, YNcno pebep KOTOPOro He npesocxoauT D?

39. PACLLEN/IEHUE MHOXECTBA
YCNOBUE. 3agaH Habop C NOAMHOMECTB MHOMECTBa S.

BOMPOC. CyuiectByeT M Takoe pasbueHne MmHoXecTBa S Ha ABa NOAMHOMECTBA, YTO HWU O4HO
NoAMHOXKecTBO M3 C He COAEPMKUTCA LLE/IMKOM HU B S1, HU B S,?

40. 3A0AYA O P-LLIEHTPE

YCNOBMUE. 3agaHbl rpad G=<V, E>, uenblit HeoTpuLuaTenbHbI Bec W(v) Kaxaol BepwnHbl veV, uenasn
HeoTpuuUaTenbHasa aAnmMHa A(e) kaxkaoro pebpa ecE, nonoxkutenbHoe uenoe ymcno K< [V n
NOI0XKUTENbHOE PaLMOHabHOEe Yncao B.

BOMPOC. CywiecTByeT /I TaKoe MHOXKecTBO P MoLLHOCTM K , cocTosiLee M3 ToYeK Ha G (TouKoi Ha G
Ha3blBaeTca b0 BeplumHa rpada G, 1Mbo ToUKa Ha pebpe ecE, rae e paccmaTpuBaeTCa Kak
NPAMOJIMHENHbIV OTPe30K AnuHbl A(e)), uto ecnm D(v) — ANMHa KpaTyaillero NyTy oT BepLKHbI V 40
6nukanLuen K Helt Touke m3 P, To Max{D(v) x w(v)} < B?



KommeHTapuit. Mpu PCV (Bbibope LeHTpa cpeam BeplimH) 3agadva octaetca NP-nonHoli. Ecau rpad G —
aepeBo, uan K — GMKcMpoBaHo, TO 3a4a4a pa3peLnma 3a NoJIMHOMMabHOE Bpems.

41. 3AJAYHA O P-MEOUAHE

YCNOBMUE. 3agaHbl rpad G=<V, E>, uenblit HeoTpuLaTenbHbIM Bec W(V) Kaxaolh BepwnHbl veV, uenas
HeoTpuuaTenbHaa AnvHa A(e) kaxaoro pebpa e €E, nonoxutenbHoe uenoe uncio K< [V/[ u
NoI0XKUTENbHOE PaLlMOHabHOe Yncao B.

BOMPOC. CyliecTByeT M TaKoe MHOXEeCTBO P MOLLHOCTM K , cocTosiLee M3 ToYeK Ha G (TouKoil Ha G
Ha3blBaeTcsa IM60 BepliMHa rpada G, 1Mbo ToYKa Ha pebpe ecE, rae e paccmaTpuBaEeTCs Kak
NPAMOJIMHENHbIN OTPe30K AnuHbl A(e)), uto ecnm D(v) — AMHa KpaTyaiwero nyTy oT BEPLIMHBGI V 40
6anXKalLen K Helt Touke 13 P, To

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

KommeHTapuit. Mpu PV (Bbibope meamaHbl cpeau BeplinH) 3aaada octaetca NP-noaHon. Ecan rpad G
— pepeBo, unn K — pUKCMpoBaHO, TO 3a4a4a paspeLllma 3a NoJIMHOMMAbHOE BPpems.

42. MAKCUMA/IbHOE YMCNO OrPAHUYEHHbIX HEMEPECEKAIOLLIMXCA NYTEN

YCNOBMUE. 3aaaH rpa¢ G=<V, E> c BblAeNEHHbIMW BEPLUMHAMMU S U t U 3a4aHbl NONIOKUTE/NbHbIE LLE/blE
uncnaBu K (Buk<|V|).

BOMPOC. BepHo /i1 4To B G COAEPKUTCA HE MeHee B nyTei us s B t, NONapHO HE MMEIOLLMX 0OLLMX
BEPLUMH M BKAOYatOWNX He bonee K pebep?

43. KAPKAC OrPAHUYEHHOM CTEMEHU
YCNOBMUE. 3agaHbl rpad G=<V, E> 1 nonoxutenbHoe uenoe uncno K< |V|.

BOMPOC. CywecTyeT A B rpade G KapKac, y KOTOPOro CTeNeHM BCEX BEPLUMH He npeBocxogaT K?

44, KAPKAC C MAKCUMAJ1IbHbIM YAC/TOM JIUCTOB
YCNOBME. 3agaHbl rpad G=<V, E> 1 nonoxkutenbHoe uenoe ymcno K< |V|.

BOMPOC. CywecTsyeT 2in B rpade G KapKac, y KOTOporo He meHee K BepLUMH cTeneHn 17?

45. NEPEBO LUTEMHEPA

YC/NTOBME. 3aaaHbl rpad G=<V, E>, NONIOXKUTENbHbIV Lenblit Bec w(e) Kaxaoro pebpa eck,
NoAMHOeCTBO R BepLiMH rpada 1 NoNoKUTENbHOE Lenoe Yyncno B.



BOMPOC. CywecTsyeT 2in B rpade G aepeBo, coaepKallee BCe BEPLUMHbI U3 R, YTO CyMmMa BecoB pebep
3TOro noagepesa He npesocxoguT B?

46. MAKCUMA/IbHOE YMCN10 OTPAHUYEHHbIX HEMEPECEKAIOLLIMXCA NYTEN

YCNOBMUE. 3aaaHbl rpad G=<V, E> ¢ BblAe/IEHHbIMW BEPLUMHAMMU S U t, @ TAKKE NONOXKUTE/bHbIE Lenble
yncna Jmn K.

BOMPOC. BepHo /1, 4To B G COAEPKUTCA HE MeHee J Pa3/IMYHbIX NyTeN U3 S B t, MTONapPHO He MMEIOLLLUX
0o6LWux BEPLUMH M BKAtOYAtOLWMX He Bonee K pebep?

3apaHua gna oueHKM cGopMUpPOBAHHOCTU KOMMNETeHL Ui
Mposepsaemasa komneTteHuma OMK-1
3apgaHuma:
1. YTo TaKoe AeTepMUHUPOBAHHAA MalnHaA TbrOPUHTra?
a) beckoHeuHbIl aBTOMAT.
6) YHMBepCcanbHbIi OTaAuNK.
B) YHMBEpCaNnbHbIN MHTEpNpeTaTop.
r) Moaenb yHMBepCcanbHOMo BblYMCAUTENSA.
2. na peweHna NP-noaHbIX 3a4au...
a) Hy»KHbl O4YEHb C/IOXKHbIEe arOPUTMbI.
6) Hy»Hbl Nporpammbl ¢ 60bLLIMM KOJIMYECTBOM CTPOYEK NPOrPaMMHOTO Koaa.
B) Hy»kHO HaneyaTaTb 3KCNOHEHLMA/IbHOE YNC/I0 OTBETOB.
r) He npuaymaHbl NOAIMHOMMWAbHbIE ANTOPUTMbI.
3. DKCNOHEHLMANbHAA BbIYUCAUTEIbHAA CIOXHOCTb — 3TO ...
a) MHEeNHasA CNOXKHOCTb OT PAa3MEPHOCTU BXOAHbIX AAHHbIX.
6) KBaZ4pPATUYHAA CNOXKHOCTb OT PAa3MEPHOCTM BXOAHbIX AAHHbIX.
8) O(n®), rae n — pa3MepHOCTb BXOAHbIX AAHHbIX.
r) O(2")u Bblwe, N — pasmepHOCTb BXOAHbIX AaHHbIX.
Mposepaemana komneteHuma OlK-8
3afaHus:

4, AﬂrOpMTMOM C BO3BpaToOM pelwlaem 3aga4yy O MMHUMAJZIbHOM MapLlpyTe KOMMMUBOAXKEPaA.

BblumcanTenbHaa CNoXKHOCTb 3TOrO aAropuTma ...



a) /InHeiHan oT YMcna ropoaos.

6) KBagpaTuuHas oT yncsia ropoaos.

8) O(n%), rAe N —4NCIO rOpPOAOB.

r) 3KcnoHeHUManbHasA OT YMc/ia FOPoaos.

5. 3agaya 06 ynakoBKe B MMHUMA/IbHOE YNC/0 KOHTEMHEPOSB ...
a) MpUHaANEKNUT K KNaccy NOAMHOMMUASIbHbBIX a/IFOPUTMOB.

6) MpUHAANEKMUT K K/1acCy SKCMOHEHLMA/bHbIX a/IF0PUTMOB.

B) MpuHaaneKuT K Knaccy NP-NosiHbIX 3a4au.

r) Pewaetca 3a Bpema O(n”), rae n — KOAMYECTBO NPeMETOB.

6. 3aga4y 0 Habope 3aaHHON LLe10 NONOMKUTENBHOW CYMMbI C MOMOLLbIO 334aHHbIX LLeNbIX

NOIOXUTE/NbHbIX ClaraemblX ...
a) MoKHO pelunTb 3a NOIMHOMKUANbHOE BPeMSs, 3TO I0Ka3aHo.
6) Henb3A pelwnTb 3a NOAMHOMKUANbHOE BPEMS, 3TO Jl0Ka3aHo.
B) 3TO aNITOPUTMUYECKN Hepaspellnman 3agava.

r) Het npaBuabHOro oTBeTa.

Kntoy K 3apgaHuio ana oueHKu C(I)OpMVIpOBaHHOCTVI KOMHETEHU‘Mﬁ

Wndp KomneTeHUUn OMkK-1 OlMK-8
Ne Bonpoca 1 2 3 4 5
MpaBWAbHbIA BapuaHT r r r r B
oTBeTa

Kputepum oueHnBaHua:

OMK-1:

0 npaBU/IbHbIX OTBETOB — «HEY/0B/ETBOPUTENBHOY,
1 NnpaBW/ibHbI OTBET — «YA0BNETBOPUTENBHOY,

2 NpaBWU/IbHbIX OTBETA — «XOPOLLOY,

3 NpaBW/IbHbIX OTBETA — KOT/IMYHO»

OTlK-8:

0 NpaBUNbHbIX OTBETOB— «HEYA0BAETBOPUTE/IbHOY,

1 npaBWAbHbINA OTBET — «YA0BAETBOPUTENBHOY,




2 NpaBuW/IbHbIX OTBETA — KXOPOLLO»,

3 NpaBW/IbHbIX OTBETA — KOT/IMYHO»

KOI[ HAWKATOP AOCTHKCHUA
HWHAWKATOPA [KOMIICTCHIIUN

O11eHOYHBIE CPEICTBA

OIIK-1: Cnioco0eH NpUMEHSITh eCTeCTBEHHOHAYYHbIE U 00IIleMHKeHePHbIe 3HAHUA, METO/IbI
MaTeMAaTHYeCKOIr0 aHAINU3a U MOJIeJTUPOBAHHS, TEOPETHUECKOT0 M IKCIIEPUMEHTATbHOT0
HCCJIeIOBAHNSA B NPO(ecCHOHATbHONHIeSI TeIbHOCTH

Peuraer crangapthbie
poheCcCUOHAIbHBIC
3a/1a4¥ ¢ MPUMEHEHUEM
©CTEeCTBCHHOHAYYHBIX U
OOIIEMHKEHEPHBIX
3HAHUM, METO0B
MaTeMaTUYECKOr0 aHaInu3a
1 MOJICJIUPOBAHUS

OIIK-1.1:

Teopemuueckue 6onpocsi

1. Ilonstue anropurMa. MaremaTHueCKre MOJENIN alTOPUTMA.
Knaccudukarms si3pIK0B TpOrpaMMHUpPOBaHHE 10
MaTeMaTHIeCKON MOJICITH ajITrOpruTMa.

2. NerepmunupoBanHas mamnaa Teropunra (AMT): «uépHblii
SIIIAK» U CTPYKTypHAs cXema.

3. YauBepcanpHas MammHa ThrOprHTa (YHUBEPCATBHBIN
uHTEepneperaTop). Apxutekrypa Gpon Heiimana.

4. ANTOpUTMHUYECKH Hepa3pelnMble pooeMsl. [Ipobiema
OCTaHOBKH MamuHbI ThropuHTa.

5. Te3uc TrropuHra.

6. [IpuMHTHBHO-pEKypCUBHBIEC (DYHKIIHH.

7. JoxazareabCcTBO NPUMHUTUBHON PEKYPCUBHOCTHU
apu(pMeTHIecKX orepamui.

8. HacTuuHO-peKypCUBHbBIE (DYHKIIHH.

9. Te3uc Yépua.

10. DxBuBaneaTHOCTh MozAenei [IMT u Berancimmon
(GyHKUIUU.

11. IloHsATHE BBIYUCIUTEIHHOMN CIOKHOCTH AITOPUTMA KaK
YHCIIa aroB JeTePMUHUPOBAHHON MaIHbl ThIOpUHTA.

12. HenerepmunupoBanHast Marmunna Teropunra (HAMT).
13. [loHSATHE BBIYUCIUTEIHLHOMN CIIOXKHOCTH aJITOPUTMA KaK
YHCIIa aroB HeJAeTEPMUHUPOBAHHOW MAaIllMHBI ThIOpHHTA.
14. Kimaccugukanus alropiuT™MOB | 3a/1a4 110 BEIYUCITUTEEHON
CJIOKHOCTH.

15. Ompenenenne MOTHHOMHAIBHON CBOAMMOCTH.

Kitacc NP-mmosigbIX 3aau.

16. DxBuBanenTHOCTE NP-110/THBIX 3a1a4.

17. loxazatenbcTBO NP-TIOSTHOTHI 321241 METOIOM CY>KEHUSI.
18. Tounbie meTo bl pemeHus NP-omHBIX 3a/1a4.

19. O6mas cxema anropuT™Ma ¢ BO3BPATOM.

20. Ortcedenne NOBTOpAONIIUXCA pemeHui. [ 'enepanus
pelIeHHi B IEKCUKOTpaduuecKOM IOPSIKE.

21. Moaudukaryst o01Ieit cXeMbl s pelIeHus 3a1a4d Ha
MHHHAMYM.

22. Moaudukarius o01Ieit cXeMbl JIJIs pEIICHUs 3aa4d Ha
MakcuMyM. [IprHINT BKITIOYEHHA-HEBKIIIOUECHHUS.

23. IMousrre 3amaun onrtumusanuu. Penrenre NP-1omHbIx
3aJ1a4 ONTHMH3AINN TPUOIMKEHHBIMH aJTOPUTMaMH.

24. Tlonarue abCONIOTHON MOTPEUTHOCTH NPUOIMKEHHOTO
pelIeHns 3aaui ONTUMU3AIHH.

25. IloHATHE OTHOCUTENHEHON MOTPENTHOCTH MPUOIMKEHHOTO
pelIeHns 3ajaui ONTUMHU3ALIH.

26. BepxHue 1 HIDKHUE OIICHKU TIOTPEIIHOCTH
MPHUOIKEHHBIX aJITOPUTMOB.

27. Ipubmmk€HHbBIE aNTOPUTMBI JUTSI 3a1a491 «Y TAKOBKA B
KoHTelHeps». FF-anroputm. FFD-anroputm.




OIIK-1.2

PemaeT npodeccuoHanbHbIC
3ajaun ¢ TPUMEHEHUEM
METO/IOB TEOPETHIECKOTO 1
PKCTIEPUMEHTATILHOTO
icciieToBaHus

[ Ipaxmuueckue 3a0anus

Bamanue 1

PemmTh 3amadqy «YmakoBka B KOHTEHHEPHI» TOUHBIM B FFD-
anroputMoM. [l FFD-anroputma HaliTH «TU10X0i» TpUMED,
[TOCTPOUTH OECKOHEUHYIO CEPUIO «IUIOXUX» MPUMEPOB, HAUTH
OTHOCHUTEJIHLHYIO TTOTPEITHOCTb.

[KoHTpOJIbHBIE BOMIPOCHI:

1. HazoBuTe neneByto (yHKIUIO U OrpaHUueHUE JaHHON
Bamaun.

2. Kakoe ycnoBre HE0OXOAMMO MMPOBEPATH P YITAKOBKE
Ka)k1oro mpenmera’?

3. B xakoM ciryyae HEOOXOUMO YBEJIUYHUTh YUCIIO
ICTIONTE30BAaHHBIX KOHTEHHEPOB?

4. CKOJIBKO KOHTEHHEPOB OYyZET 3all0THEHO B Xy/IIIeM ciydae?
5. Byner au oHa)K/Abl yITaKOBaHHBIN MPEAMET MEePeokeH B
TpyTOIi KOHTEHHEp NIPH yITaKOBKe TOUYHBIM anroputmom? FFD-
QJITOPUTMOM?

6. KakoBa ciioxxHOCTh TOUHOTO anroputma? FFD-anroputma?
Baganue 2

BanummTe peKypCUBHBIA BApUAHT allTOPUTMa C BO3BPATOM.
[KoHTposibHBIE BOITPOCHI:

1. IIpu BBIMOTHEHUHU KAKOTO YCIOBUS PEKYPCHS
OCTAHABJIUBACTCS?

2. [lepeuncnuTe Mocae 0BaTeILHOCTD NIAT0B TIPU pealn3anun
ITPSIMOTO XOZa».

3. IlepeunciuTe MocCiie1I0BaTeIbHOCTh 111ar0B BO3BpaTa.

4. PeanmsyiiTe anropuT™ ¢ BO3BPATOM ISl PEIICHHS JTF000H
monenbao NP-nioHoM 3anaun

OIIK-8: CnocoGen pazpadéaTbiBaTh AIrOPUTMBI B MPOTPaMMBbl, IPUTOAHbIE A1 NPAKTHYECKOT0

NPUMEHCHUSA

OIIK-8.1

OmnpenensieT cpeacTsa
pa3paboTKH MPOTrpaMMHBIX
CPEJICTB JJIs pelIeHus
MPAKTHYECKUX 3a/1a4
npohecCHOHATBHON
JIeSITEIIbHOCTH

Teopemuueckue 60npocwi:

1. MammuHoe npexactasinenne rpados. Criucku
WHIU/IEHTHOCTH.

2. Paznuunble cTpaTeruu cucreMaTnieckoro ooxonaa rpados.
[louck B rimyOuny Ha HeopueHTHpoBaHHOM rpade. [lonck B
LIMPUHY HA HEOPUEHTUPOBAHHOM Tpade.

3. CnocoObl TOCTPOEHHUSI CTSTUBAOIIETO JIepeBa
HEOPHEHTHPOBAHHOIO rpada.

4. ®@yHnaMeHTaIbHOE MHOKECTBO LIUKJIOB
HEOPHEHTHPOBaHHOTO rpada.

5. bioku, TOukM COYICHEHUS] HEOPUESHTUPOBAHHOTO Tpada.
6. DinepoB MyTh, HiJIEPOB UK B HEOPUEHTUPOBAHHOM
rpade.

7. IlepeHOCHUMOCTB aJITrOPUTMOB MTOKCKA B TIIyOUHY U IIUPUHY
Ha OPUEHTHPOBAHHBIE IpadBbl.

8. Kitaccudukanus 3aa4 1o cTeneHn CIOKHOCTH.

9. CpaBauTth anroputmel Dopaa-bemnmana, JleikeTpsl,
®rnoiaa o ciaeayomuM KPUTEPUIM:

- THII Tpada;

- pe3ynbTatr paboThI;

- BBIUHCIIHUTEIbHAS CJIOXKHOCTb.

OIIK-8.2

PazpabarteiBaer
AITOPUTMBI U TIPOTPAMMBI
JJ1d PpEIICHUA IMTPUKITIaJIHBIX
3aj1a4 pa3IMYHbIX KJIACCOB

IIpaxkmuueckue 3a0anbs.

1. Pa3nenuth HEOPMEHTUPOBAHHBIN Tpad) Ha KOMIOHEHTHI
CBSI3HOCTH C TIOMOIIIBIO ITOMCKA B TIIyOWHY U TTOUCKA B
HIPUHY.

2. Ha MozienbHOM HEeHarpy>KeHHOM HEOPHUEHTHPOBAHHOM
rpade HalTH KpaTYalIni MyTh MEKAY Mapoit

(hMKCHPOBAHHBIX BEPIIIHH.




Kon
WHIUKATOpa

I/IH,Z[I/IKaTop JOCTHKCHUS
[KOMIICTCHIIUHN

O11eHOYHBIE CPEICTBA

3. 3agaH HEOPUCHTUPOBAHHBIN CBSA3HBIN Tpad 1 BepmmHa V. 3a
MTOJIMHOMHATIFHOE BPEMS OTIPEAETUTD, TPOXOANT JIH Yepes V
XOTS1 OBl OJTH IIUKII.

4. HaiiTn KOMIOHEHTHI ABYCBSI3HOCTH U TOUYKH COUYJICHEHUS
MOJIETTHHOTO HEOPHEHTHPOBAHHOTO Tpada.

6. Ha MogenbHOM HarpykeHHOM oprpade HaTH KpaTdanTimii
MyTh MEXAY Napoil GUKCUPOBAHHBIX BEPILUH.

7. HaiiTu B MOCKOBCKOM METPO KpAaTYaNIINM yTh MEXIY
IByMsI cTaHIISIMA. CKOJTBKUMH M3BECTHBIMHU BAMH
aNropuTMaMM 3TO MOYKHO C/IE€TaTh?

8. Packpacuts reorpadguueckyio KapTy B MUHUMaIbHOE YUCIIO
[IBETOB TaK, YTOOBI COCETHNE CTPAHBI HE OBLITN 3aKpaIlieHbI
OJTHUM I[BETOM.

3adanue x kypcosoii pabome « OnmumanvHoe pazmeweHue
00CIYAHCUBAIOWUX YECHMPOBY

1. OnTIMankHO Pa3MECTUTh 3aJaHHBIN THIT 00CITYKUBAIOIIETO
LeHTpa Ha rpade 3aJaHHOTO THIIA.

2. [Ipumymats peanbHYIO 3327129y, COOTBETCTBYOIIYIO
MaTeMaTHYECKOH IMOCTaHOBKE.




