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Pabouas nporpamma cocrapnena na ocrose ®I'OC BO - OaxanaBpuar 110

HarpasJieHHIo n1oarotoBku 09.03.01 MupopMaTHKa I BEMUCTHTENBHAS TEXHAKA (upuka3s
Muno6prayxu Poccuu ot 19.09.2017 . No 929)

PaGouyas nporpamma paccmorpena u on00pena Ha 3aceanuy Kadeapsr

BErMuCIMTeNBHOM TeXHAKY M POrpaMMEpOBAHTS S
29.01.2026, mpotoxon No 7 = [ x5
3as. kadenpoit 5 l'“"‘/ O.C. Jlorynosa

/"

Paboyas nporpamma o06pena Metoamueckoit KOMUCCHEH /HBHAC,

03.02.2026 r. mporoxox Ne 5 /)/ ¢ /%
lpencenarems ,Zé’ffz’/'}/w B.P. Xpamumn

Pabouas nporpamma cocrarnena:
nouent kapenpr! kapenpsr BTull, kann. nen. Hayk W M.M.I'najpimesa

Penensent;

Aupexrop HAN «IIpomGesonacHocTsy , j-p Tex. HayK 1O. Hapkesuu



JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa u ogoopeHa s peanm3aiuu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceaHuu KaQeapsl BBIYHCIUTENBHON TEXHUKH U IPOTPAMMHUPOBAHUS

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

PaGouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanusanuu B 2028 - 2029
y4eOHOM roJly Ha 3aceJaHuu Kadeapsl BBUUCIUTENBEHON TEXHUKU U TPOTPAMMUPOBAHUS

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

PaGouas mporpamma nepecmoTpeHa, odcyxieHa u ogqoopena s peanusanuu B 2029 - 2030
y4eOHOM roJy Ha 3aceqaHuu Kadeapbl BBIYUCIUTENEHON TEXHUKU U TPOTPAMMUPOBAHUS

[Iporokon ot 20 . Ne

3aB. kadenpoit O.C.foryHOBa

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM rojy Ha 3aceaHuu KadeaApbl BBIYUCIUTENEHOM TEXHUKU M TPOTPAMMHUPOBAHUS

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




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

LensiMu OCBOCHMSI TUCIUIUIUHBI (MOYIIS) «AJNTOPUTMBI U TEOPUSI CIIOKHOCTH)
SIBJIAETCS O3HAKOMIIEHUE CTYJCHTOB ¢ 0a30BBIMU MOHATUSAMU TEOPUU AJITOPUTMOB,
(dbopMUpOBaHUE MTPEJICTABICHUI O BBIYUCIUTEIBHON CII0KHOCTH aJTOPUTMOB U UX
WCIIOJIb30BAHUU JJIs1 PEILICHUS IPUKIIAIHBIX 3a/1a4.

Jlist nocTrKeHUs TOCTaBICHHOM 1IeNU B Kypce «AJNTOPUTMBI U TEOPUSI CIIOKHOCTH»
pe-1Iar0TCs 3aJauu:

— U3y4eHHUE OCHOBHBIX MOJOKEHUI TEOPUU aIrOPUTMOB;

— U3y4eHHUE U UCCIIeI0BaHNE IPECTABICHUN TOHATUS «aJITOPUTM» C TIOMOIIBIO
pa3auy-HbIX MAaTEMAaTUYECKUX MOJeNiel (IeTepMUHUPOBaHHAsA MalllMHa ThIOPUHTA,
BBIYMCIIHMAs QYHK-1TIUSA);

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

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

2 MecTo AUCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

JucuuninHa AJIrOpUTMBL U TEOPUSI CJI0KHOCTH BXOJUT B 0053aTEIbHYIO YacTb
y4eOHOTO 1m1aHa 00pa30BaTENbHON MPOTPAMMBI.

Jis 3ydeHust JUCUUTUTMHBI HE0OXOIUMBI 3HaHUS (YMEHUS, BIIAJCHNUA),
c(OpMHPOBAHHBIE B Pe3yJIbTAaTe U3YUEHUs TUCUMIUIMH/ IPAKTUK:

Matemarnueckas JIOTMKa ¥ JIUCKpETHasi MaTeMaTHKa

CTpyKTypbl U MOJIENIN JAHHBIX

ITporpamMmmupoBanue

HNndpopmaruka

3HaHus (YMEHUs, BIa/IeHNUs ), TOTYYEHHbIE IPU U3yYEHUU JTaHHOM TUCIUIUINHBI
OyayT HEOOXOAUMBI JJIs U3YUYEHUS JTUCIUILINH/TPAKTHK:

Teopust aBTOMaTOB

D yHKIHUOHAIBHOE IPOTPaMMUPOBaHUE

Jlornueckoe nporpaMmmupoBaHue

BoinonHenue u 3ammuTa BeITYCKHOM KBaTM(PUKAIMOHHON pabOThI

IToaroroBka K ciaye U caada rocyapCTBEHHOI0 SK3aMeHa

Teopus s3bIKOB TPOrpaMMHUPOBAHUS

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS
AUCHUILNIMHBI (MOLYJIS) M IJIAHMPYEMble pe3yJIbTaThl 00y4eHHs

B PE3YIBbTATC OCBOCHUA TUCHUIIJIMHBL (MOI[y.TISI) ((AJ'IFOpI/ITMBI H TCOpH: CIIOKHOCTH»

06yqa101u1/11710${ JOJIKCH O6J'Ia,Z[aTL CICAYIOIUMU KOMIICTCHIUAMU:

KO,Z[ HHAUKATOpa I/IHIII/IKaTOp JOCTHIKCHUA KOMIICTCHIINN

OIIK-1 CiocobeH mpUMEeHsITh €CTeCTBEHHOHAaYUHbIE U OOLIEMH)KEHEPHBIE 3HAHUS, METObI
MaTeMaTHYECKOr0 aHAJIN3a U MOJIEIUPOBAHMS, TEOPETUUECKOTO U SKCIIEPUMEHTAIBHOTO
VCCJIEIOBaHMsI B TPO(ECCHOHAIbHON AEATENbHOCTH;

OIlK-1.1 Pemaer ctanapTHbie npodecCHOHATIBHBIC 3a/1a4l € IPUMEHEHUEM
€CTECTBEHHOHAYYHBIX 1 OOILLEMH)KEHEPHBIX 3HAHU, METO/I0B
MaTEeMaTHYeCKOT0 aHaJIn3a U MOJIETUPOBAHUS

OIIK-1.2 PemaeT npodeccronanbHbIe 33a4 ¢ IPUMEHEHUEM METOJIOB
TEOPETUYECKOI0 U AKCIEPUMEHTAIBLHOTO UCCIIETOBAHMS

OIIK-8 CnocoOeH pa3zpabaTbIBaTh aITOPUTMBI U IPOTPAMMBI, TPUTOTHBIE JUIS
MPAKTUYECKOTO IPUMEHEHUS;

OIIK-8.1 | Omnpezensiet cpeacTBa pa3padOTKU MPOTPAMMHBIX CPEJICTB JUIS PEIICHHS




NPAaKTUYECKHX 3a/1a4 MPO(ECCHOHATILHON JeSITeIbHOCTH

OIIK-8.2

Pa3pabartbiBaeT anropuT™Mbl U IPOTPaMMBbI JJIs PEILICHUS TPUKIIaTHBIX
3aJ1a4 pa3jIMYHbIX KJIACCOB




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

OO6mas TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 8 3a4€THBIX €AMHUI] 288 aKaj. 4acoB, B TOM

qHce:
— KOHTaKkTHas padora — 180 akaj. 4acos:

— ayauTopHas — 174 akan. 4acos;

— BHEayJAUTOpHAas — 6 aKaj. 4acos;

— caMmocTosITenbHas pabota — 72,3 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 & © | camocrosTenbHON |  yCIIeBa@MOCTH H
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 ALUK» U JEVHCHME
CTPYKTypHasl cXeMa. engOﬁ . 1. becena -
YHuBepcanbHas MallllHa y:a THoi oOcyxeHue OIK-1.1
Trropurra (yHUBEpCaIbHBIN 4 6 4 J]I/ITG}I,)aTypr 2. [Iposepka OHK-1.2’
HHTEPIIPETATOD). ’ WHAWBHUTYaITbHBIX )
prip P) 2. BoinonHenue ABHALya OIlK-8.1
ANropUTMHUYECKH [ 3aJaHui
Hepa3peIMbIe TPOOIEMBI. paTop 3. YcrHbli onpoc.
aboT, paboTa ¢
IIpobnema ocTaHOBKH p BHGK’; pOHHHM
MammHbl Telopunra. Tesuc e6£-)II/IKOM
Triopunra 4 i ’
1.
CamocrosTenpHOe
1.2 TlpumuTHBHO- H3VHCHHE
peKypCHUBHBIE (HYHKIIHH. yien 1. becena -
yueOHOIt n
Berunciumele GyHKIHH. HayuHOf oOcyxeHue OMK-1.1
Te3uc Yépua. 2. [Iposepka )
BKBI/IBanepHTHOCTL 4 8 4 JIATCPATYpPEL. I/IHI[I/IBI/II)IL aJ'IpI)HI)IX OlIK-1.2,
N 2. BomonHenwue yan OIlK-8.1
JIETEPMUHUPOBAHHON HAGODATOPHBIX 3aJjaHui
MamuHbel ThlopuHTa U patop 3. YcTHBIH ompoc.
abor, paboTa ¢
BBIYHCITUMOM (QYHKIIMK pBJ'IeK”l’“IZI))OHHI)IM
y4eOHUKOM.
HWroro no pazaeny 8 14 8
2. Paznen 2. Teopust CIOXHOCTH
2.1 Onpenenenue 1. 1. becena -
BBIYMCIIUTEIbHON MOCTOSITEJIbH JICHU
CIIUTEIIBHO CamocrosTenpHOe oOcyxaeHue OIK-1.1
CJI0KHOCTH aJITOPUTMA KaK 4 3 6 4 H3y4eHne 2. I[Iposepka OIK 1'2’
YHUCIIO MIATOB . HOU 1 WHAWBHUTYaJIbHBIX !
cio maros JIMT eOHO a OHKSl’
HenerepmunuposanHnas Hay4HOU 3aJlaHUI '
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
BBEIYHCIIMTEILHOM Y4EOHUKOM.
canoxuoctu. Kmaccer P, NP,
E
2.2 Onpenenenue
MTOJITMHOMHUAJILHOM 1
ceoaumoctu. Kiracc NP- )
CaMocTosATeIbHOE
MTOJIHBIX 3a7ad, HAVCHIE
3KBHBaJIEHTHOCTH NP- ngGquﬁ u 1. Becena -
MIOJIHBIX 3a7ad. . 06c¢ eHne
A Hay4YHOH YA OIIK-1.1,
JoxkazarensctBo NP- 8 4 STEpaTyphi 2. [TpoBepka OIK-1.2
MOJTHOTHI METOIOM ) HHIMBUIYaJIbHBIX L
A 2. Beimonuenmue JHBHAYAIE OIIK-8.1
cyxenus. 3anaun NP- A60DATODHELX 3a/laHui
TPY/AHBIC B CUJIBHOM paTop 3. KomnokBuym.
pabort, paboTa ¢
cmbicie. NP-moiabie
3JIEKTPOHHBIM
3a7a4yM, pelraeMbie 3a 5
Y4eOHUKOM.
TICEBIOMTOIMHOMHAIEHOE
BpeMs
HWroro no pazaeny 14 8
3. Pazgen 3. Tounble METOIBI
pemiernst NP-mosHbIX 3a1a4
1.
CamocTrosTenpHoe
3.1 O6mias cxema HEVICHIE
aIrOpUTMa C BO3BPaTOM. nggﬁoﬁ . 1. Becena
T'encpanus pemennii 5 HAY4HOM oOcyxeHue
JICKCHKOTpaQuecKoM HTOPaTYDbL 2 Tnose Ka. OIIK-1.1,
nopsizake. Bee pemenus 8 6 PaTypeL. - 1IPOBCP OIIK-1.2,
2. Pabora ¢ HWHAWBHUIyaJIbHBIX
3anaun «Cymma pazMepoB» N OIlK-8.1
¢ TOTHOCTHIO 110 3JIEKTPOHHBIM 3a/IaHMH.
y4eOHUKOM, 3. YcrHsIi# ompoc.
MEPECTaHOBKH CJIaraeMbIX
BHYTPH CYMMBI BBITIOJTHEHHE
Y Y 1a00paToOpHBIX
pabot
1.
CamocrosaTeasHoe
H3yUYCHHE
Ny yueOHOM U 1. Becena —
3.2 Moudukanus oouiei —— obCymaerme
CXEMBI JIJISl peLICHUs 3a1a4 HTEDATYDEL 2 Mpose Ka: OIIK-1.1,
Ha MakcumyM. [TpuHIHIT 10 5,2 ) PSGozg c' HHH;/IBIEI aJE)I)HBIX OIIK-1.2,
BKIIFOUCHHUS-HEBKITFOUCHUS. ) Y o OIIK-8.1
3anaua o prok3ake AJIEKTPOHHBIM 3aIaHHH.
’ yue0-HHUKOM, 3. YcrHbli onpoc.
BBITTOJTHEHHE
nabopaTop-HbIX
pabor
1.
CaMocCTOsTENBHOE
. H3y4EeHHe
3.3 Moudukanus oouiei ggnoﬁ . 1. Becena —
CXEMBI JIJIS peLICHHs 3a1a4 y:a Hoi o0cyxIeHHe. OMK-1.1
Ha MUHUMYM. 3azada o0 6 4 J'II/ITC}[,;;.TypBI 2. IlpoBepka OHK-1.2’
YITIAKOBKE B MUHUMAJIbHOE 5 BLII'[OJ'IHGHI;IG HHIMBUYaTbHBIX Ol'[K-8. 1’
YHCJIO0 KOHTEUHEPOB J1.a60 ATOPHBIX 3aJlaHuH.
(TOYHBIN aNrOpUTM) parop 3. YcrHBIl Bonpoc.
pabort, pabora ¢
3JIEKTPOHHBIM
Y4eOHUKOM.
3.4 3anauu, pemaeMele 3a 8 3 1. 1. becena — OIIK-1.1,




CaMOCTOSTENbHOE

U3y4deHHe
yueOHO U
TICEBIOTIOIMHOMHUAIIEHOE N
Hay4HOH oOcykaeHHE.
BpeMs. Pemenue 3anau HTOPaTYDbL 2 Tposepka
«CyMMa pa3MepoB» U ) P§60¥g c. - ;/IBI}I) aJ'FI)LHLIX OIIK-1.2,
«Prox3ak» ¢ MoMone ) HMBHILY o OIIK-8.1
JIEKTPOHHBIM 3a1aHuH.
JTUHAMHUYECKOTO o
Y4eOHUKOM, 3. YerHbiit Bompoc.
MpPOrpaMMHUPOBAHHS
BBIIIOJTHEHNE
1a60paTOPHBIX
pabot
Hroro no pazzneny 12 32 18,2
4. Paznen 4. [IpubGnmxEnHble
MeToabl permiernst NP-nosHbIx
3a]1a4 ONTHMHU3AIIH
1.
4.1 Tlonstue 3a1a4n CamocrosTensHoe
onrtumuzanuu. [Tonstue U3ydeHHE
a0COIOTHOI 1 yueOHO U 1. becena —
OTHOCUTENFHOU HayqIHOU 00CyX/ICHHE. OIK-1.1
TIOTPENIHOCTH TUTEepPaTypPHL. 2. [Iposepka )
" 4 4 4 OIIK-1.2,
pUOIMKEHHOTO PEIICHUS 2. Pabora ¢ WHIUBUAYaIbHBIX OTK-8.1
3aa4y ONTUMHU3ALUH. SJIEKTPOHHBIM 3aaHui. '
BepxHue n HIKHUE OLIEHKH Y4eOHUKOM, 3. YcrHbIi onpoc.
MOTPEIIHOCTH BBITTOJTHEHUE
IpUONKEHHBIX AITOPUTMOB 1a00paTOPHBIX
pabot
1.
CamocrosTenpHOE
HU3y4YeHUe
y4eOHOi u 1. becena —
4.2 TIpubmamxénnoe HAY4HOM o0cyxieHHe. OINK-1.1
peuieHue 3agaun « Y makoBKa 4 4 2 JIUTEPaTYpPBL. 2. I[IpoBepka OHK-ll 2’
B KOHTeWHeps». FF- 2. Pabora ¢ WHAWBHUTYaTbHBIX OHK-8. 1’
anroput™ u FFD-anroputm 3JIEKTPOHHBIM 3a/laHui. '
yue0-HUKOM, 3. YcrHBIH BotIpOC.
BBITIOJTHEHHE
71a00paToOp-HBIX
pabot
HWroro no pazaeny 8 8 6
HWroro 3a cemectp 34 68 40,2 3a4€T
5. Pazpmen 5. MammnHoe
npejcTaBieHue rpagoB
1.
CamocTosiTensHoe
U3y4yeHHe
yaeOHOU 1 1. Becena -
5.1 ba3zoBble noHATHSA U3 Hay4HOU oOcyxeHue OIK-1.1
COBPEMEHHOU TEOpUH JUTEPaTYpBHI. 2. [Iposepka )
4 4 6 OIIK-1.2,
rpados. Knaccudukarus 2. Pabota ¢ WH/IMBUTYaJIbHBIX OIK-8.1
Pa3MYHBIX THIIOB rpadoB 3JIEKTPOHHBIM 3aJaHUI '
Y4eOHUKOM, 3. YcrHsbli ompoc.
BBITIOJTHEHHE
71a60paToOpHBIX
pabor
1.
1. Becena -
5.2 CTpyKTypHl JaHHBIX TSI CamocTosiTensHOe
oOcyxieHue
MAIIMHHOTO MPECTABICHUS U3yuCHHE OIlK-1.1,
N 2. IlpoBepka
OpPUEHTUPOBAHHBIX U 4 6 6 yueOHO U OIIK-1.2,
N WHIVBUAYAIbHBIX
HEOPUEHTHUPOBAHHBIX Hay4HOU saxaHui OIIK-8.1
Harpy>eHHbIX TpadoB JUTEPATYPBHI.

2. Pabora ¢

3. YcrHbIi# ompoc.




3JICKTPOHHBIM

yueOHUKOM,
BBINOJIHEHNE
11a00paTOPHBIX
pabor
HWroro no pazaeny 8 10 12
6. Paznen 6. AnmropurMsl Ha
HEOPUECHTHPOBAHHBIX rpadax
1.
CamocrosTensHoe
H3y4YeHHe
6.1 Meront y:§6H§gﬁH 016.cBece§:1‘1/1-e
CHCTEMATHYECKOI0 00X01a J'II/ITey;I,T . 2 nyf)ie <a OIIK-1.1,
rpadoB: TIOUCK B INIyOHHY, 4 4 6 PaTYPBL. - 1IPOBep OIlK-1.2,
2. Pabora c WHINBUIYaITbHBIX
TIOKCK B IIUPUHY, o OIlK-8.1
AJIEKTPOHHBIM 3ajaHu’
CTATHBAIOIINE IEPEBBS N
y4eOHUKOM, 3. YerHslit onpoc.
BBINOJIHEHHE
11a00paTOPHBIX
pabor
1.
CaMmocrosTensHoe
U3y4YeHHE
yueOHOIl u 1. becena -
HaY4HOU o0cyxieHne OTK-1.1,
6.2 OynmaMeHTanbHBIE 6 4 4 JUTEPaTypPBHI. 2. IIpoBepka OIK-1.2
TWKITBL, TUKIIB Diepa. 2. Pabora c WHINBUIYaITbHBIX OHK-8. ll
AIEKTPOHHBIM 3aaHui '
Y4EOHUKOM, 3. YcrHbIH ompoc.
BBINOJIHEHNE
71a00PaTOPHBIX
pabor
HWroro no pazaeny 10 8 10
7. Pazgen 7. Anropurmsl Ha
B3BELICHHBIX OPUEHTUPOBAHHBIX
rpadax
1.
CamocTosTenbHOe
U3y4YeHHE
i 1.b -
7.1 O0mas mocTaHOBKa y:ae611:;)(1;1ﬁ1/1 o6c ;Ceél;m
3a/1a4M O IIOKMCKE HI/ITeyaT . 5 1_)[, (f:se Ka' OIIK-1.1,
KpaTyaliero myTH. 2 2 2 5 P§60¥§ c. - i/IBI/IIp anLHHX OIIK-1.2,
Anropurm ®opna— ) AMBHAYa OIIK-8.1
ANIEKTPOHHBIM 3aaHui.
bennmana =
y4eOHHUKOM, 3. YcrHblit onpoc.
BBINOJIHCHHE
71a00paTOPHBIX
pabor
1.
CamocTosTenbHOe
n3y4YeHUe
yueOHOI 1. becena —
HHP;ELYI:TIOHLI 36?*&??;2 OIK-1.1,
7.2 Anroput™m JleHKCTphI 4 2 2 PaTYPBL. - 1IPOBEp OIIK-1.2,
2. Pabora ¢ WHAUBUTYaJIbHBIX
N OIIK-8.1
ANIEKTPOHHBIM 3aaHui.
y4eOHUKOM, 3. YcrHBIH ompoc.
BBINOJIHEHNE
11abopaTOPHBIX
pabor
7.3 Anropurm @noiina. 1. 1. becena — OIIK-1.1,
4 8 2
OnrumanibHOE pa3MelleHne CaMOCTOSTENBHO o0cyxieHHe. OIIK-1.2,




€ U3y4eHue

yueOHOil u
Hay4yHOU
Pa3IMYHBIX THIIOB
00CITY)KUBAFOIIUX [ICHTPOB AT EPATYPEL.
2. Pabota ¢ 2. IIposepka
Ha CHIBTOCBASIBIX JIEKTPOHHBIM MHIUBHAYaIbHBIX
OPUEHTUPOBAHHBIX p yar OIIK-8.1
Y4eOHUKOM, 3aJJaHUH.
Harpy»XeHHbIX rpagax ¢ o
BBITIOJTHEHHE 3. YcrHsI# onpoc.
LEIBIMH TTOJIOKHUTEITLHBIMU
BECaMH AYT U BEPIIHH Aa00paTOpHLIX
yr pabor.
3. BeinoniHeHne
KypCOBOH paboThbI
Hroro no pazzneny 10 12 6
8. Pazgen 8. Kimaccuueckue NP-
TIOJTHBIE 3aJa4YH Ha CeTSIX
rpadax
1.
CamocrosTenbHOe
n3yJdeHue
yueOHOM U 1. becena —
8.1 Anroput™m ¢ BO3BpaToOM. HayqIHOU o0CyXIcHHE.
T'enepanust Bcex 4 2 1 JUTEPATYPBL 2. IIpoBepka
TaMHJIbTOHOBBIX I[UKIIOB, 2. Pabora ¢ WHUBUAYaJIbHBIX
3aj1aya KOMMHUBOSDKEPa INEKTPOHHBIM 3a7aHuH.
yueOHUKOM, 3. YcerHslit onpoc.
BBITIOJTHEHNE
1abopaToOpHBIX
pabot
1.
CamocrosTenpHOE
n3ydeHue
4eOHOU U
y o 1. becena —
8.2 [IpaBunbHas packpacka HaY4YHOU ofcyxnenme
HCOPUCHTUPOBAHHOI'O I'pa@a JIUTCPATYPHI. ’
p p pag paryp 2. ITpoBepka OIIK-1.1,
B MUHHMAJIbHOE YHCIIO 2. Pabora ¢
4 4 3,1 WHAUBHUYaJTbHBIX OIIK-1.2,
[BETOB TOYHBIM U IEKTPOHHBIM N
o 3a/laHuil. OIlK-8.1
TIPUOTIKEHHBIM y4eOHUKOM,
3. I[IpoBepka
AITOPUTMOM BBITIOJTHEHHE N
KypCOBO¥ paOOTEHI.
71a00paTOPHBIX
pabor.
3. IloaroroBka k
9K3aMEeHY
HWroro no pazaeny 8 6 4,1
Hrtoro 3a cemecTp 36 36 32,1 9K3aMEH,Kp
3a4eT, IK3aMeH
HToro no nuCuMIUIMHE 70 104 72,3 > ’

KypcoBas paboTa




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. Tpaguumonusie 00pa3oBaTEIbHBIC TEXHOIOTUH, OPUEHTHPOBAHHBIC HA
OpTaHU3aIMI0 00PA30BATEIBHOTO MPOIECCa U MPEAIOIATAIOUIYI0 IPSIMYIO TPAHCISIIHIO
3HAHUU OT IpenojaBaTessi K aCHUPAHTY.

@®opMbl yUeOHBIX 3aHATHI C NCIOJIB30BAHUEM TPAJULIMOHHBIX TEXHOJIOTUM:

WNudopmanroHHas JIeKIus — MocaeI0BaTeIbHOE H3JI0KEHHE MaTepHraa B
JUCUUIUIMHAPHOM JIOTHKE, OCYIIECTBIISIEMOE PEUMYIIIECTBEHHO BepOATbHBIMU CPEICTBAMHU
(MOHOJIOT TIpeno1aBaTelis).

JlaboparopHas paboTa — opranu3amnus yaeOHoi paboTsl C peaTbHBIMU
MaTepHabHBIMU M HH(POPMALIMOHHBIMHE 00BEKTaMH, KCIIEPUMEHTalIbHAs paboTa ¢
aHAJIOTOBBIMH MOJICJISIMU PEATbHBIX 00HEKTOB.

2. TexHonoruu npoOJIEMHOT0 00ydeHUs — OpraHu3aIys 00pa30BaTEIBHOTO MpoIecca,
KOTOpas MpearnoaraeT NoCTaHOBKY MPOOJIIEMHBIX BOIIPOCOB, CO3JJaHUE y4EOHBIX
MPOOJIEMHBIX CUTYaIUH JJIsi CTUMYJIMPOBAHNS aKTUBHON TIO3HABATENILHON ACSITEIHHOCTH
aCIMpPaHTOB.

3. HTepakTUBHBIC TEXHOJIOTUU — OpraHu3alus 00pa3oBaTeNsLHOrO MpoIiecca,
KOTOpasi IperonaraeT akTHBHOE U HEJIMHEWHOE B3aMMOJIEHCTBUE BCEX YUACTHUKOB,
JOCTHKEHHE Ha ATON OCHOBE JINYHOCTHO 3HAYUMOTO /71l HUX 00pa30oBaTeIbHOTO pe3yibTara.

@opMbl yUeOHBIX 3aHATHI C UCMOJIB30BAHUEM CIEIIHATU3UPOBAHHBIX HHTEPAKTHUBHBIX
TEXHOJIOTUH:

Jlekuus «oOpaTHOM CBA3M» — NEKIUSI—TIPOBOKALIMS (M3I0KEHIE MaTepHala ¢ 3apaHee
3aIIaHUPOBAHHBIMU OIIMOKaMu), TEeKIUsA-0ecea, TeKIUI-TUCKYCCUs, JTeKIUs-
KOH(EpeHIIHS.

4. UndopmainoHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTEIbHBIE TEXHOIOTUU —
opranmzaius 00pa3oBaTeIbHOr0 MPOoIecca, OCHOBAHHAS HA IPUMEHEHUU MPOTPAMMHBIX CPEJl
U TEXHUUYECKUX CPEACTB PaOOTHI CO 3HAHUSAMH B PA3JIMUYHBIX MPEAMETHBIX 0071aCTAX.

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAaMOCTOATEIbHOM padoThl 00y4Yal0IMXCs

[IpencraBieHo B npuiiokeHuu 1.

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

8 YueOHO-MeTOAMUYEeCKOEe M HH(POPMALIMOHHOE 00ecTieYeHHue TUCIHUIINHBI

a) OcHoBHas1 JIUTEpPaTYpA:

1 UctpatoBa, E. E. Anroput™msl u CTpyKTyphl AaHHBIX : yueOHoe nocodue / E. E.
Uctparosa, U. H. Tomunos, A. A. Skumenko. — HoBocubupck : HI'TVY, 2025. — 68 c. —
ISBN 978-5-7782-5502-9. — TekcT : a5eKTpoHHbIH // JIaHb : 31eKTpOHHO-01OInoTeYHAas
cucrema. — URL: https://e.lanbook.com/book/514566 (nara oopamenus: 04.03.2026). —
Pexxum gocTyna: i aBTOpHU3. MOJIb30BaTeNei.

2. AnanaceBud, C. A. CTpyKTypbl U aITOPUTMbI 00pabOTKH aHHBIX. JInHeHbIe
CTPYKTYpHI : yueOHoe mocodue st By3oB / C. A. AnanaceBud. — 2-¢ u3Jl., ctep. — CaHKT-
[TetepOypr : Jlanp, 2025. — 136 c. — ISBN 978-5-507-53508-8. — Texkcr : aneKTpoHHbIH //
Jlanb : anexTpoHHO-OMOMHOTEeyHas cuctema. — URL: https://e.lanbook.com/book/489332
(mata obpamenus: 04.03.2026). — Pexum moctyna: aiisi aBTOPU3. OJIB30BATENCH.

0) /lomoJiHUTe IbHAA IUTEpaTypa:
3. Kopmen T.X. Anropurmsl: moctpoenue u ananus [Tekcr] / T.X. Kopmen,



Y.N. Jleizepcon, P. JI. Pusect u np. — BUIbAMC, 2013. — 1328 c.

4. I'spu, M. BeruucnuTensHble MalluHbl ¥ TpyAHOpeIIaemMble 3a1aun [ Tekct]/ M.
Iapu, A. Jxoncon. — M. : Mup, 1982. — 416 c.

5. lllymoga, JI.B.HacTuuHo-peKypcuBHbIE (YHKINUU U aITOPUTMBI: yaeOHOE

nocobue [Tekcr] / JI.B. lllymosa, O.b. Boponuna, A.A. llInoasko. — MarHUTOTOPCK:
MI'TY, 2004. — 57 c.

B) MeToanueckue yKazaHusi:

1. Mukog, A.}O. AIropuT™Mbl U TeOpHsl CIIOKHOCTH: yueOHoe mocodue [Teker]. /
A.1O. Muxos, H.C. Cubunésa — M.: ®I'VII HTL «Mudhopmpeructp», 2017. — Ne
0321702297.

2. Muxos, A.}O. AnropuTmsbl Ha ceTsx U rpadax: yuednoe nocodue [Tekcr]. / A.1O.
Muxkog, C.1. @aitamreitn — M.: ®I'YIT HTL «Madopmpeructpy, 2016. — Ne 0321601532.

r) [Iporpammuoe odecneuenue u UnTepHer-pecypcebi:

IIporpammuoe odecnevyenue

HanmenoBanue .
o Ne norosopa Cpoxk nelicTBUS TULIEH3UH

MS Off_lce 2007 Ne 135 ot 17.09.2007 0ecCpovHO
Professional
g?ﬂa”d Turbo |\ 112301 or 23.11.2005 GeccpoHHO
Borland Turbo 1 115301 o1 23.11.2005 SecepoaHo
Delphi
MS Visual Studio
2017 Community |cBoGoaHo pacmpoctpansemoe [10 6eccpodHo
Edition

IIpodeccnonanbubie 0a3b1 JAHHBIX U HH(POPMALMOHHBIE CIIPABOYHbIC CHCTEMbI

HasBanue kypca Cchlka

9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHue JUCHUIIMHBI (MO1YJIs1)

MartepuanbHO-TEXHHUUECKOE 00ecTieueHNe TUCIUIUIMHBI BKIIOYAeT:

JlexumonHas aynuropus ayn. 282 — MynbTUMeIUITHBIE CPEICTBA XPAaHEHMS],
nepefayd U MpecTaBiIeHUs HHPOPMALIUY;

Kommnbrotepnsie kiacesl LlienTpa unpopmannonssix TexHoioruii @I'bOY BITO
«MI'TY um. I'"'1. HocoBay» — [lepcoHanbHble KOMIBIOTEPHI, 00bETUHEHHBIE B JIOKAJIbHBIE
CeTH C BbIX0/I0M B Internet, ocHaieHHbIe COBPEMEHHBIMHU POTPaMMHO-METOANYECKIMHU
KOMILIEKCAMH [T PELIeHUs 33aa4 B 00J1aCTH WH(POPMATUKH U BBIYMCIUTEIbHON TEXHUKH;

AyIUTOpHUH IJIs1 CAMOCTOSITENIbHON paObOThl: KOMITBIOTEPHBIE KJIACChI; YUTATIbHBIE
3asbl Oubnmorexu — ayn. 282 u kinacesl YUT u ACY;

[TomerieHust 17151 cCaMOCTOSITENbHOM pabOTHl 00YJaIOLINXCSl, OCHALIEHHBIX
KOMIIBIOTEPHOU TEXHUKOU C BO3MOYKHOCTBIO MOAKIIOUEHUs K ceTH «HTepHET» U Hamn4uem
JI0CTYIa B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeIbHYIO Cpeay OpraHU3aIMH — KJIACChI
YUT u ACY;

[Tomerienus 171t XpaHeHHs ¥ TPOPHUIAKTHUECKOT0 00CTy)KUBaHUS Y4eOHOTO
obopynoBanus — LleHTp nH(OpMaIIMOHHBIX TEXHOJIOTHH — ayn. 379.



[Tpunoxenue 1

6 YueOHO-MeTOoAHUYeCKOe o0ecneyeHne caMOCTOATEIbHOI padoThl 00y4aloIuXCs
Ilepeuens meopemuueckux 60npocoe 011 n0020moeKu K 3auemy (4 cemecmp)

1. Tlonstue anropurma. Maremaruyeckue mojenu airoputMa. Kinaccuduxaius si3pikos
IPOTpaMMHUPOBAHUE 10 MATEMATUIECKON MOJICH alrOPUTMA.

2. JlerepmunupoBanHas mammHa Teropuara (IMT): «4€pHbIi AMK» U CTPYKTYPHAs CXeMa.

3. VuuBepcanpHas mamuHa TeropuHTa (YHHBEpCATHHBIA HHTEPIIEPETATOP). APXUTEKTYpa (POH
Helimana.

4. AnropuTMu4ecKH HepazpeluMsele podiemsl. [Ipodiema ocTaHOBKM MalinHbl ThIOpUHTa.

5. Tesuc TrropuHra.

6. [IpuMUTHUBHO-PEKYpCUBHBIC (PYHKIINH.

7. JlokazarenbCTBO MPUMHUTUBHON PEKYPCHUBHOCTU apU(PMETUUECKUX OMEPALIUH.

8. UacTuuHO-peKypCUBHBIC (DYHKIIUU.

9. Tesuc Yépua.

10. OxBuBanentHocts Mojaeneit JIMT u Berancianmoit pyHKIIH.

11. [TonsiTHE BBIYUCIUTEIHHON CI0KHOCTH aJITOPUTMA KaK YKCia IaroB AeTEPMUHUPOBAHHOM
MamuHbl TeropuHra.

12. HenerepmunupoBanHas mamuHaa Teropuara (HIAMT).

13. [ToHsiTHE BBIYUCIUTEIBHON CIIOKHOCTH aJITOPUTMA KaK YMCIa IAaroB HEACTCPMUHUPOBAHHOM
MamuHbl ThropuHTa.

14. Kitaccudmkanus anropuTMOB | 3a/1a4 TI0 BEIYUCITUTEILHOM CJIOKHOCTH.

15. Kinacc P.

16. Kitacc NP.

17.Knacc E.

18. OnpereneHue MOTMHOMUAIBHON CBOJIMMOCTH.

19. Kinacc NP-mronmabIxX 3a71a4.

20. DxBuBasleHTHOCTH NP-TIONTHBIX 3a71a4.

21. JloxazarenscTBO NP-TIOTHOTHI 3371a41 METOJIOM CY>KEHUSI.

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

23. O0m1as cxema anropuTMa ¢ BO3BpaTOM.

24. Obmras cxema alropuTMa ¢ Bo3BpatoMm. OTCedeHne MOBTOPSIONINXCS pemeHuit. ['eneparus
pelIeHui B JIEKCHKOTpapruecKoM MOpSAKE.

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

26. Moaudukaius oOIiei cxemsl A peleHus 3a1ad Ha MakcumMyM. [Ipunnummn
BKITIOUCHUSI-HEBKITIOUCHHSI.

27.TlonsTue 3aaaun ontumu3anuu. Pemenre NP-momHbIX 33124 ONTUMHU3AIUN TPUOTNKEHHBIMU
ITOPUTMAMH.

28. IlonsiTe abCONIOTHOMN MOTPEUTHOCTH NPUOTIKEHHOTO PENICHUS 33/1a4l ONTHMH3AIIHIH.

29. TloHsATHE OTHOCUTEIHLHON MOTPEITHOCTH MPUOIMKEHHOTO PEIICHHS 3a/1a9U ONTUMHU3AINH.

30. BepxHue U HIKHUE OLIEHKH MOTPEIIHOCTH MPUOIMKEHHBIX aITOPUTMOB.

31. TTpuOnrkEHHBIE aNTOPUTMBI IS 3a/1a41 «Y TaKOBKa B KOHTEHHEPH». FF-anroputM.
FFD-anropurm.

Ilepeuens unoueuoyanvnvix 3adanuit no AMT
1. Ha nente 3anncano cnoBo u3 0 u 1. CocTaBUTh CUCTEMY KOMaHA U JUAarpaMMy MepeX0o10B AJIs
JIETEpMUHUPOBAaHHOM MalMHbl ThIOpUHTa, KOTOpast 3aMeHsieT ucxoaubiid 0 Ha 1, a ucxoanytro 1 Ha
0.
2. Ha nenre 3anucano cioBo u3 0 u 1. CoctaBuTh cUCTEMY KOMaH[ M UarpaMMy N€peEX0A0B I
JIETEPMUHUPOBAHHOW MalIMHbI ThIOpHUHTa, KOTOpas 3aMEHSIET KaKIblid BTOpOM ncxoAaHblil O Ha 1,
a Kaxayro ucxoanyo 1 Ha 0.
3. Ha nente 3anucano cioBo u3 0 u 1. CocTaBUTh CUCTEMY KOMaH/I M UarpaMMy Mepexo10B IS
JETEPMUHUPOBAHHOM MalIMHbl ThIOpUHTaA, KOTOPAst 3aMEHsIET KayKablid ncxoausiii O Ha 1, a

KaXAYyI0 BTOpYIo ucxoanyto 1 Ha 0.



4. Ha nenre 3anucano ciaoBo u3 0 u 1. CocTaBUTh CCTEMY KOMAH]I ¥ IMarpaMMy I1€PEXOA0B IS
JIETEPMUHUPOBAHHOW MalIMHbI ThIOpUHTa, KOTOpas 3aMEHSIET KaX bl BTOpoid ucXoaHbIM 0 Ha 1,
a K1yl BTOpyro ucxoanyto 1 Ha 0.

5. Ha nente 3anucano cnoso u3 0 u 1. CoctaBuTh cucteMy KOMaH[ U Juarpammy IepexonoB A
MamuHbl ThropyuHra, KOTOpas 3aMeHseT Kax bl UCXOAHbIN TpeTuii 0 Ha 1.

6. Ha nente 3anucano cioso u3 0 u 1. CoctaBuTh cUCTeMy KOMaH[ M IUarpaMMmy Nepexoa0B I
MauHbl ThlOpUHTa, KOTOPAsi 3aMEHSET KaXIYI0 UCXOAHYIO TpeThio 1 Ha (.

7. Ha nente 3anucano cnoBo u3 0 u 1. CoctaBuTh cucteMy KOMaH[ U Juarpammy IepexonoB AJis
MamuHbl ThropuHra, KoTopast 3aMeHseT BTopoi ncxoHelil 0 Ha 1 1 kaxxayro ucxoanyto 1 Ha 0.
8. Ha nente 3anucano cinoBo u3 0 u 1. CocTaBUTh CUCTEMY KOMaH/ U AMArpaMMy IIEPEXOJ0B I
MamuHbl ThropuHra, KoTopas 3aMeHsieT Tpetuil ucxoansiil 0 Ha 1 u kaxayto ucxoanyro 1 Ha 0.
9. Ha nente 3anucano cioso u3 0 u 1. CoctaBuTh cucteMy KOMaH[ M IUAarpaMMy I1€peX0I0B IS
MaiuHbl ThrOprHTa, KOTOpast 3aMEHsET Kak bl ucxoaublil 0 Ha 1 u BTOpyro ucxoauyio 1 Ha 0.
10. Ha nenTe 3anucano cinoBo u3 0 u 1. CoctaBUTh CUCTEMY KOMAH/I ¥ IMarpaMmmy Mepexoa0B s
MaiuHbl ThropuHra, KoTopas 3aMeHseT Kax bl ucxoanbiil 0 Ha 1 u TpeThio ucxoaunyo 1 Ha 0.
11. Ha nente 3anucano ciaoBo u3 0 u 1. CocTaBUTh cUCTEMY KOMaH/ U I1arpaMMy EpPEXo10B U1
MamuHbl ThropuHra, KoTopas 3aMeHsieT ucXoAHbIN BTOopoi 0 Ha 1 u ncxoaHyro BTopyto 1 Ha 0.
12. Ha nente MamuHbl ThIOpUHIa 3allCAHO YUCIIO X B YHApHOM Kozie. COCTaBUTb CUCTEMY
KOMaH[ M JMarpaMMy NepexooB JAJisi MalluHbl ThIOpUHTra, KOTOpast BEIYUCIAET (PYHKLUIO

f(x) = (x mod 3) — 1.

13. Ha nente Mamunsl ThlOpHHra 3ariucaHo YUCIo X B yHapHOM Kojie. COCTaBUTh CUCTEMY
KOMaH[ M JMarpaMMy nepexooB AJisl MalIMHbI ThIOpHHTa, KOTOpasi BBIYUCIAET (PYHKLUIO

f(x) = (xmod 3) + 1.

14. Ha nenre Mamuusl ThlOpUHra 3alIMcaHo YUCIIO X B yHApHOM Koze. COCTaBUTh CUCTEMY
KOMaH/ U Juarpammy Iepexo/10B AJis MalluHbl ThlopuHra, KOTopas BEIUUCISIET (QYHKLHIO

f(x) = (xmod 4) — 1.

15. Ha nente Mamuusl ThlOpHHTra 3aliucaHo YUCIIO X B yHapHOM Kojie. COCTaBUTh CUCTEMY
KOMaH[ M JMarpaMMy NepexooB JAJisi MalMHbl ThIOpHHTa, KOTOpast BEIYUCIAET (PYHKLHUIO

f(x) = (x mod 4) — 2.

16. Ha nenre Mamuns! ThrOpHHra 3alimcaHo YUCIIO X B yHapHOM Kojie. COCTaBUTh CUCTEMY
KOMaH/ U Juarpammy Iepexo/10B JJisl MalluHbl ThlopuHra, KOTOpask BEIUUCISIET (QYHKINIO

f(x) = (xmod 4) + 1.

17. Ha nenrte mammubl ThlOpUHTra 3anicaHo YKCIO0 X B yHapHOM Koje. COCTaBUTh CUCTEMY
KOMaH/ U JuarpamMmy Iepexo/10B JJisi MalluHbl ThlopuHra, KOTOpask BEIYUCISIET (QYHKLHIO

f(x) = (x mod 4) + 2.

18. Ha nente Mamuusl ThlOpHHra 3aliucaHo YUCIO X B yHapHOM Kojie. COCTaBUTh CUCTEMY
KOMaH[ M JMarpaMMy NepexooB JAJisi MalMHbl ThIOpUHTa, KOTOPast BEIYUCIAET (PYHKIUIO

f(x) = (xmod5) — 1.

19. Ha nente Mamuus! ThrOpHHTra 3alIMcaHO YUCIIO X B yHApHOM Kojie. COCTaBUTh CUCTEMY
KOMaH/ U Juarpammy Iepexo/1oB JJisi MalluHbl ThlopuHTa, KOTOpask BEIUUCISIET (QYHKIHIO

f(x) = (x mod5) — 2.

20. Ha nente mammHbl ThIOpHHTA 3aIIMCAHO YUCIIO X B YHAPHOM KoJie. COCTaBUTh CHCTEMY
KOMaH[ M JMarpaMMy nepexo0B JJIsi MalIHbl ThIOPHHTa, KOTOPAast BEIYUCIAET (PYHKIUIO

f(x) = (x mod 5) — 3.

21. Ha nente mamuHbl ThlOprUHTa 3aIUCAHO YUCIIO X B YHApHOM Kozie. COCTaBUTh CUCTEMY
KOMaH/ U JuarpamMmy Iepexo/10B JJisi MaluHbl ThlopuHTa, KOTOpask BEIYUCISIET QYHKIHIO

f(x) = (xmod5) + 1.

22. Ha nente mamuHbl ThloprHTa 3aIMCAHO YUCIIO X B YHApHOM Kozie. COCTaBUTh CUCTEMY
KOMaH/ U Juarpammy Iepexo/10B JJisi MalluHbl ThlopuHTa, KOTOpask BEIYUCISIET (QYHKIHIO

f(x) = (x mod 5) + 2.

23. Ha nente mamubl ThiopyHTa 3aIIMCAHO YHCIIO X B YHApHOM Kojie. COCTaBUTh CUCTEMY
KOMaH[ M JUarpaMMy Nepexo0B sl MaluHbl ThIOpHHra, KOTOpasi BBIYUCISIET (YHKIIUIO

f(x) = (x mod 5) + 3.



24. Ha nente mamuHbl ThIOpUHTA 3aIIUCAHO YUCIIO X B YHApHOM Kozie. COCTaBUTh CUCTEMY
KOMaH/| U TuarpaMMmy IePeX010B Ul MalluHbl THIOpHHTa, KOTOPask BHIUKCIISET ()YHKIHIO
f(x) =(xdiv2)—1.

Ilepeuens 6onpocoé 0na no02omoeku K Ix3ameny (5 cemecmp)
MammnHoe npexacrasienue rpagos. CIMCKU HHIHUJEHTHOCTH.
PaznuunbIe cTpaTernu cuCTeMaTHIecKoro 00xoa rpados.
[Touck B rimyOMHY Ha HEOPHEHTUPOBAHHOM rpade.
[Touck B mupHHY Ha HEOPUEHTHUPOBAHHOM Tpade.
[TocTpoeHue CTArMBaIOIIKX JI€PEBbEB HEOPUEHTUPOBAHHBIX I'padoB.
OyHIaMEHTaIbHOE MHOXKECTBO IIUKIIOB HEOPUEHTHPOBAHHOTO Ipada.
broku, TOUKM cousleHeHUs] HEOPUEHTUPOBAHHOTO Tpada.
DiIepoB MyTh, SHIEPOB UK B HEOPHEHTUPOBAHHOM rpade.
[TepeHOCMMOCTB aNTOPUTMOB MTOUCKA B IIIyOMHY U LIMPUHY HA OPUEHTUPOBAHHBIE TpadBbl.
. Knaccugukanus 3a1aq 1o cTerneHu ClIoKHOCTH.
.AnroputM ¢ Bo3BpaToM. ['eHepanmus BceXx TaMUJIBTOHOBBIX LMUKJIOB  IOJHOTO
HEOPHEHTUPOBAHHOTO rpada.
12. Anroputm ¢ Bo3BpaToM. 3a/1a4a KOMMHUBOSIKEPA.
13. MaremaTrueckasi IMOCTaHOBKA 3a/Ja4d O IIOMCKE KpaTyalluxX MyTel Ha B3BEIICHHOM
OpPUEHTHPOBAHHOM Tpade.
14. Anropurm @opraa-bemmana Ha B3BeIIeHHOM oprpade.
15. Anroputm JIeHKCTpbl Ha B3BEIICHHOM oprpade.
16. BoccraHoBNeHHE KpaTYalIIero MyTd OT UCTOYHHUKA 10 BCEX OCTAIBHBIX BEPIIUH 10 BEKTOPY
pacCTOSHUM.
17. Anropurm ®rolina Ha B3BEIICHHOM oprpade.
18. BoccraHoBieHHEe KpaTyaiiero myTu Mex/y ABYMs BEpIIMHAMU 110 MaTPHILIE PACCTOSHUIA.
19. [lepeHOCHMOCTH aNTOPUTMOB MTOMCKA KpaTYalIIUX MyTeil Ha HEOPUEHTHPOBAHHBIC TPAQBbI.
20. Hentpel 1 Meauansl. ONTHMaIbHOE Pa3MElICHHE LIEHTPAa HAa B3BELIEHHOM CHJIBHOCBSI3HOM
oprpade ¢ HeoTpHIIATEIbHBIMUA BECAMU AYT U BEPIIMH.
21. Uentpel 1 Meauansl. ONTUMAaJIbHOE pa3MeEIIeHUE MeIuaHbl Ha CUIBHOCBSI3HOM oprpade c
HEOTpHULATEIbHBIMU BECAMU AYT U BEPILIHH.
Ilepeuens 3a0anuii 014 n0020MOBKU K IK3ameny (5 cemecmp)
. I300pa3uTth CiuCKy MHIUAEHTHOCTH rpada, 3aJaHHOTO CITIUCKOM pEdep.
. 1300pa3uTh COMCKH MHIUIEHTHOCTH Ipada, 3aJaHHOTO MaTpULIEH CMEXHOCTH.
. 1300pa3uth cruckyu MHIUACHTHOCTH rpada, 3aJaHHOT0 MaTpULIeH HHIUACHIIUH.
. 1300pa3uTh COMCKH MHIIUIEHTHOCTH MOJIEIBHOTO Ipada, 3aJaHHOI0 PUCYHKOM.
. [IpoTpaccupoBath NMOUCK B INIyOUHY Ha MOJIETILHOM rpade.
. IIpoTpaccupoBaTh MOUCK B IIUPUHY HA MOJIEIBHOM rpade.
. Pa3nenuTh HEOpUEHTHUPOBAaHHBIN rpad Ha KOMIIOHEHTHI CBSI3HOCTH C TIOMOIIIbIO TIOMCKA B
rIIyOuHy.
8. Paznenuth HEOpUEHTHUPOBAHHBIN I'pad) Ha KOMIIOHEHTHI CBA3HOCTH C IIOMOIIBIO MTOKCKA B
LINPUHY.
9. Ha MozienibHOM HEHarpyk€HHOM HEOPUEHTHPOBAHHOM Ipade HAalTH KpaTyaliuii MyTh MEXY
napoi (UKCHPOBAHHBIX BEPILHH.
10. Haiitu craruBaroiee AepeBo MOAEIbHOIO HEOPUEHTUPOBAHHOT'O I'pada MOUCKOM B IIIyOUHY.
11. HaliTu cTaruBaroiiee 1epeBo MOJIEIFHOTO HEOPUEHTUPOBAHHOTO Tpada MOUCKOM B IIHPUHY.
12. HaiiT MHOECTBO (hyHAaMEHTAIbHBIX IUKIJIOB MOJIEIbHOTO HEOPUEHTUPOBAHHOTO Trpada.
13. HaliTi KOMIIOHEHTHI IBYCBSI3HOCTH ¥ TOUKHM COWICHEHHS MOJIEIbHOTO HEOPUEHTHPOBAHHOT O
rpaga.
14. TIpoBepuTh, CyIIECTBYET JIU DIIICPOB IIUKII B Tpade:
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15. Haiitu Bce TaMHIIbTOHOBHI IIUKJIBI B Tpade:
2 3

“—

1 4

16. IIpotpaccupoBats anroputm dopnaa-beraniMana Ha MoJeNbHOM rpade:

2 (3) 3
1
(1) 3
1 (8) (1) (2)
(3) (-5
5 (4) 4

17. IlpoTpaccupoBaTh alroput™ JlelKcTphl Ha MOJIENBHOM Tpade:
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18. PazmecTuTh MeiMaHy Ha MOJIEBHOM rpade, cCuuTas Beca BEepIIMH PaBHBIMHU 1:



Tecmut (5 cemecmp)

l. I'pagbi

1. CnucKM MHIMIEHTHOCTH /IJIsl MAIIMHHOTO TIPe/ICTaBJIeHHus rpada 3To

a) cicok pé€dep rpada B Buje map (Havyasio pedpa; KoHel pedpa);

0) IBYMEpHBII MaccuB NxN, Tae N — Koian4ecTBo BepiuuH rpada, Alfi, j] =1, eciu pedpo i
cymectByert; 0, €ClTi He CYIIECTBYET;

B) JIByMEpHBIi MaccuB NxN, rae N — komudecTBo BepiunH rpada, Afi, j] = Becy pebpa miu +oo,
eciiu  pedpo He CYILECTBYET;

*I') CHUCKY MHIUACHTHBIX BEPILUH.

2. CIMCKH MHIMIEHTHOCTH B MporpamMme
*a) co31ar0TCs TMHAMHYCCKH;

0) 3a1a10TCs KOHCTAHTAMH;

B) XpaHATCS B CTATUYECKUX MTEPEMEHHBIX;
') XpaHATCS B CTEKE.

3. louck B ri1youny B rpage

a) MPOCMATPHUBAIOT Kax10e peOpo pOBHO OJMH pas;

*0) mpocMaTpUBAIOT KaXK/1ylI0 BEPIIMHY POBHO OJIUH Pa3;
B) IPOCMATPUBAIOT TOJIBKO 33/1aHHOE€ MHOXECTBO BEPILIUH;
') MPOCMATPHUBAIOT TOJIBKO 33JJaHHOE MHOXKECTBO PEOED.

4. ITouck B IIMPHUHY B rpade
a) MPOCMATPHUBAIOT KaxI0€ peOpO POBHO OJHH pa3;
*0) mpoCcMaTPUBAIOT KXY BEPIIMHY POBHO OJHH pa3;



B) MPOCMATPUBAIOT TOJIHKO 33JaHHOE MHO>KECTBO BEPIIIHH;
') MPOCMAaTPHUBAIOT TOJIBKO 33JJaHHOE MHOXKECTBO pEOE.

5. louck B riiyouHy B rpade

a) XpaHUT IMIPOCMOTPCHHBIC, HO CH_Ié HC UCIIOJIb30BAHHBIC BEPIIMHBI B OYCPCIH,
0) XpaHHUT IPOCMOTPEHHBIE, HO EIIE HE UCIIOJIb30BAHHBIC BEPIIUHBI B JICKE;
*B) XpaHUT MPOCMOTPEHHBIE, HO €I HE MCIOJIb30BaHHBIE BEPIINHBI B CTEKE;
T') HE 3alIOMHHAET HH(POPMAIHIO O TIPOCMOTPE BEPIIIVH.

6. [louck B IMpuUHY B rpade

*a) XpaHHUT MIPOCMOTPEHHBIE, HO eI HEe UCTIOIB30BaHHBIC BEPIIMHEI B OYSPEIIH;
0) XpaHHUT IPOCMOTPEHHBIE, HO EIIE HE NCIIOIh30BAHHBIC BEPIIMHBI B JIDKE;

B) XpaHUT MMPOCMOTPCHHBIC, HO CH_[é HC UCIIOJIb30BAHHBIC BEPIINHBI B CTCKC,

T') HE 3alIOMHHAET HH(POPMAIHIO O TIPOCMOTPE BEPIIIVH.

7. Ilouck B riyouHy B rpade nMeeT BHIYUCIUTEIbHYIO CI0KHOCTH
a) O(n*m), rae N- yrcno BepiIuH, M — KOJIUYIECTBO pEdep;

6) O(2"), rie N- 4KcIO BEPIINH;

B) PAaCTYIIYIO KaK SKCIIOHEHTa OT KOJMUYECTBA BEPILUH rpada;

*1) O(N+m), Tae N- YUCIIo BEPIIKH, M — KOJUYECTBO pEOep.

8. Ilonck B mMpHUHY B rpade nMeeT BbIYUCIUTENBHYIO CJ10KHOCTH
a) O(n*m), rae N- 4KCiI0 BEPIIKMH, M — KOJHYECTBO PEOEP;

6) O(2"), rae N- uKciio BepLIuH;

B) pacTyIIYIO KaK 3KCIIOHEHTa OT KOJUYECTBA BEPIIUH rpada;

*1) O(N+m), Tae N- YKCIIO BEPIIKH, M — KOJUYECTBO pEOEp.

9. Ilouckom B riryouny B rpadge

a) Heb3s HAalTH MyTh MEXKY IBYMsI 33/IaHHBIMU BEPIINHAMU;

*0) MOKHO HAWTHU MPOU3BOJIbHBIN MTyTh MKy IBYMsI 3aJJaHHBIMH BEPIIUHAMH;
B) MOYKHO HaWTH KpaTyailuii myTh MEXIY IBYMs 3aJJaHHBIMU BEPIINHAMU;

') MOXKHO HalTH BCE ITyTH MEXY IBYMsI 3aJJaHHBIMHU BEPIIIMHAMH.

10. lMouckom B MpuHY B rpade

a) Heb3s HAalTH MyTh MEXY IBYMS 33JaHHBIMU BEPIINHAMU;

0) MOXXHO HANTH MPOU3BOJILHBIN TyTh MEXK/Y IBYMsI 3aJaHHBIMHU BEPIIMHAMH;
*B) MOYKHO HalTH KpaTYalIIMii MyTh MEXAY ABYMS 3a/laHHBIMH BEpIIIHHAMU;
T') MOYKHO HalTH BCE ITyTH MEXKY IBYMsI 3aJJaHHBIMH BEPIIIMHAMH.

11. Pa3znenuTh Heop. rpa¢) HAa KOMIIOHEHTHI CBSI3HOCTH MOKHO
a) TOJILKO MOMCKOM B TJTyOMHY;

0) TOJILKO MOUCKOM B LIHPHUHY;

*B) M TOUCKOM B INIyOMHY, ¥ IOMCKOM B IIUPUHY;

') HEOPUEHTUPOBAHHBIN Ipad HE UMEET KOMITIOHEHT CBSI3HOCTH.

12. PazgennTs oprpad Ha KOMIIOHEHTHI CBSI3HOCTH MOKHO
a) TOJILKO MOMCKOM B TJIIyOHHY;

0) TOJILKO MOUCKOM B LIHPHUHY;

B) U IOUCKOM B INIyOMHY, ¥ TIOMCKOM B IIUPUHY;

*I') OpUEHTUPOBAHHBIN Ipad HE UMEET KOMIIOHEHT CBSI3HOCTH.

13. Tlouck B TIyOMHY ¥ B IIUPUHY MOXHO MPOBOJAUTH
a) TOJBKO U1 oprpados;
0) TONBKO JJII HEOPUEHTUPOBAHHBIX TPa(OB;



B) TOJIBKO JIJIs1 B3BEIICHHBIX IPa()oB;
*r) nost Tro0BIX TpadoB.

14. ®dyngaMeHTAJIbHOE MHOKECTBO IMKJIOB OTPe/Ie/sieTcs
*a) TOJIBKO ISl HEOPUEHTUPOBAHHBIX TPadoB;

0) TONBKO JJI1 OPUEHTUPOBAHHBIX TPadOB;

B) TOJIBKO JIJISl AIIMKJIMYECKUX rpadoB;

T) s JTF0OBIX TpadoB.

15. ®dyngaMeHTaJIbHOE MHOKECTBO IMKJIOB

a) MaKCHMaJIbHOE MHOKECTBO BCEX MEPECEKAIOINXCS IUKIIOB rpada;
*0) 6a3uc JIMHEWHOTO MPOCTPAHCTBA BCEX IUKJIOB rpada;

B) MAaKCUMAJIBHOE MHOXECTBO BCEX HETEPECEKAIOIIUXCS IUKIIOB rpada;
') MHOXECTBO BCEX IMKJIOB, IPOXO/AIINX Y€Pe3 OJHY BEPIIUHY.

16. ®ynnaMeHTAIbHOE MHOKECTBO IIUKJIOB MOKHO IOCTPOUTH
*a) moOaBIeHUEM BCEX XOPJ K Kapkacy rpada;

0) creHepupoBaB BCe IUKIIBI Tpad)a v BEIOPAB HETIEPECEKAIOIINEeCST;
B) CTCHEPHPOBAB BCe IMKIIBI rpada ¥ BEIOpPAB MEePeCeKaroInecs;
T') yaanuB u3 rpada Bce BUCSINC BEPIITHHBIL.

17. BolunCaUTENbHAS CJI0KHOCTD AJArOPUTMA MOCTPOECHHS M NMevyaTH Beex P-nuKk/I0B rpaga
paBHa

*a) O(N*m), rae N- 4KciIo BepIIuH, M — KOJIUYEeCTBO pEdep;

6) O(2™), rae M- uKcIIO BEpIIMH;

B) pacTET KaK SKCIIOHEHTA OT KOJIMYECTBA BEpIUH rpada;

r) O(n+m), rae N- 9KUCII0 BEPUINH, M — KOJIUIECTBO pEdeED.

18. Touka couneHeHus

a) UMeeT He MEHee JIBYX CHIHOBEH MPH TOUCKE B TIIyOHHY;

0) sBJIsIETCS KOPHEM ITPU MIOUCKE B TIIyOUHY;

*B) COIEPKUTCS B JTFOOOM ITyTH MEXY ABYMS BEPUIMHAMH JIJIsl HEKOTOPOH IMaphl BEpIIINH;
I') ABJISIETCS TOUKON NepeceueHmst BceX (pyHIaMeHTaIbHBIX IUKIIOB.

19. KoMmnoHeHTHI ABYCBA3HOCTH (0J10KH) rpada

a) COCTOSIT U3 BUCSYMX BEPIIMH U WHIMICHTHBIX UM pEOEp;
*0) He coJiepKaT TOYEK COWICHEHUS;

B) COCTOSIT U3 BEPIINH CTENEHH 2;

T') COCTOSIT U3 TOYEK COUJICHEHHMS.

20. BoIYHCIHTEIBHAA CJI0KHOCTH AJITOPUTMA MOCTPOEHHUSI U MeYaTH Bcex 0J10K0B rpada
paBHa

a) O(n*m), rae N- yKcio BepIMH, M — KOJUYECTBO pEOEp;

6) O(2™), rme M- YKCIO BepIIMH;

B) PacTET KaK 3KCIIOHEHTa OT KOJIMYECTBa BEPUIMH rpada;

*1) O(N+m), Tae N- YUCIIO BEPIIKH, M — KOJUYECTBO pEOep.

Il. Knaccudukanus 3a1a4 1o creneHu cja0:KHOCTH

21. BolyucAMTeNbHAS CJI0KHOCTH AJTOPUTMA

a) paBHA YHUCITY MAIIMHHBIX KOMAH];

0) paBHa YMCITy KOMaH/I TPAHCIATOPA;

B) U3MepseTCA BCTPOCHHBIM TaiiMepoM;

*T) HOKa3bIBACT POCT YHUCIIA IIATOB, HEOOXOAMMBIX JJISl PEIICHUS 33/1a4H, P HEOTPaHUUYEHHOM
YBEJIMYEHUHU Pa3MEPHOCTU BXOAHBIX JaHHBIX.



22. Cl105KHOCTH 3a1a9H

*a) paBHA BEIYUCIUTEIHFHON CIIOKHOCTH HAWIYUIIETO aIrOPUTMa, M3BECTHOTO IS €€ peIleHMS;
0) 3aBHCHT OT BPEMEHHU, IIOTPAYCHHOT'O HA HAIIMCAHUE IIPOrPAMMBI;

B) 3aBHUCHUT OT BPEMEHH, TOTPAYCHHOTO Ha pa3pabOTKy allTOPUTMA,

I') U3MEPSETCS B YEJIOBCKO-Yacax.

23. Kiacce P moJimHOMHAJILHBIX aJITOPUTMOB

a) aJITOPUTMBI JIJIs1 PELIEHUS] CUCTEM JINHEWHBIX YpaBHEHUII;

0) anropyuT™MBI ISl pEIICHUs 3a/1a4 JIMHEHHOTO MPOrPaMMHUPOBAHUS;

*B) 3371441, BEIYUCIIUTEIbHAS CII0)KHOCTh KOTOPBIX BBIPAKAETCS MHOTOWICHOM (PUKCHPOBAHHOMN
CTEMEeHH OT Pa3MEPHOCTU BXOHBIX JTaHHBIX;

T ) 3aa4u, BbIYUCIUTCIIbHAA CIIOKHOCTDh KOTOPBIX BBIPAXKACTCA SKCIIOHCHTOM OT PasSMEPHOCTHU
BXOJIHBIX JaHHBIX.

24. Knace E 3kcnoHeHIMAIbHBIX aJITOPUTMOB

a) aJITOPUTMBI JIJIs pelIeHHs] KOMOMHATOPHBIX 3a/1a4;

0) aJITOPUTMBI JUIs PELICHUs 3aj]ad CTATUCTUKU U TEOPUH BEPOATHOCTH;

*B) 3a/1a4M, UMEIOLUE SKCIIOHEHIIUAILHOE YHUCIIO OTBETOB;

T') 3a/1a44, BBIYUCIUTENbHAS CI0KHOCTh KOTOPBIX BBIPA’KAaETCsl IKCIIOHEHTOM OT pa3MEepHOCTU
BXOJIHBIX JAHHBIX.

25. NP-nmos1nbIe 3agaun

a) peI_HaIOTCSI TOYHBIMHA aJIFOPI/ITMaMI/I 34 ITOJIMHOMHAJIBHOC BperI;

*0) U3BECTHBIMU TOYHBIMHU QJIFCOPUTMAMH PEIIAIOTCS 32 SKCIIOHEHI[HAIEHOE BPEMSI;
B) HE PEIIAIOTCS TOUHBIMU aJITOPUTMAMU;

T') 3372491, UMEIOIINE SKCITOHEHITUATBHOE YHUCIIO OTBETOB.

26. AnropuTMm ¢ BO3BpaToM

a) MPUMEHSETCS ISl pelIeHHs 3a/1a4 u3 Kiacca P;

0) mpuMeHsieTcs JUId pelleHus 3a1ad u3 kiacca E;

B) npuMeHsiercs A pemeHuss NP-nonnbix 3aaay;

*1r) mpumensietcs Juis pemienns NP-monHbIx 3a71a4 u 3a7a4 u3 knacca E.

27. 3aga4a 0 NyTH KOMMMBOsI’Kepa yepe3 ceTh rOPoA0B

a) IpUHAJICKUT Kiaccy E;

0) mpuHAIeKUT Kiaccy P;

*B) mpuHauIeKUT K Kiaaccy NP-nomHbIX 3a7ay4;

I') penaercs 3a JMHEeHoe BpeMst OT CyMMBbI BepIIKH U pédep rpada.

I11. Kparuaiimme nmyTn

30. Anroputm ®@opaa-besimana npuMeHuM 1151

a) MPOU3BOJILHBIX HEOPUEHTHPOBAHHBIX I'padoB;

0) anuKIN4YecKuX rpados;

B) OPUEHTHPOBAHHBIX TPA(OB C MOJIOKUTEILHBIMU BECAMU;

*I') OpueHTUPOBaHHBIX IpadoB O6€3 KOHTYPOB OTPULIATENLHOTO BECa.

31. Aaroputm JlelikcTpbl IPpUMEHUM 1151

a) MPOU3BOJILHBIX HEOPUEHTHPOBAHHBIX TPadoOB;

0) anMKINYeCcKuX rpadoB;

*B) OPUEHTHPOBAHHBIX TPAQOB C MOJIOKUTEITHHBIMU BECAMU;

T') OPUEHTUPOBAHHBIX TpadoB 0€3 KOHTYPOB OTPHUIIATEIHHOTO BECa.

32. Aaroputm DJioiiaa npuMeHuM 1151



a) MPOU3BOJILHBIX HEOPUCHTHPOBAHHBIX TPadoB;

0) anMKINYeCcKuX rpadoB;

B) OPUCHTHPOBAHHBIX IPa(OB C MOJOKUTEITHHBIMU BECAMH,

*I') OpUEeHTUPOBAHHBIX TpadoB 6€3 KOHTYPOB OTPHUIIATEIHLHOTO Beca.

33. Pe3yabTaToM padoTsl ajropurma ®@opaa-beuiMana siBisieTcs
a) KpaT4aliui myTh MEXTY IBYMS BBIICIICHHBIMU BEPITUHAMU;

0) KpaTyanime myTH s JTF000M maphl BEPIIUH,

*B) BEKTOp PACCTOSHUI OT UCTOYHHKA JIO OCTAIBHBIX BEpIIHH rpada;
') MaTpUIla PACCTOSTHUH JIJISl BCEX Iap BEPILUH.

34. Pe3yjabTaToM padoTsl ajroputma JleiikcTpsl siBJIsieTCs

a) KpaT4almui myTh MEXTY IBYMS BbIICIICHHBIMU BEPITUHAMU;

0) KpaTyalime myTH [ JTF000H Mmaphl BEPIIUH,

*B) BEKTOP PACCTOSHUI OT UCTOYHHKA JIO OCTAIBHBIX BEpIIHH rpada;
') MaTpUIla PACCTOSIHUM JIJISl BCEX Map BEPILUH.

35. Pe3ysabTaTrom padorsl anropurma dJioiiga siBisieTcs

a) KpaTyaiiuil myTh MeXJly IByMs BbIJICJIEHHBIMU BEpLIMHAMUY;

0) KpaTyaiilue MyTH /s J1F000H naphl BEpIINH;

B) BEKTOP PACCTOSHUI OT MCTOYHHKA JI0 OCTAJIbHBIX BEPLIMH rpada;
*I') MaTpuLIa pacCTOSTHUI /17151 BCEX Map BEPIIMH.

36. BeruncianTeabHas ¢J10KHOCTH anropurtma ®opaa — besuimana paBHa
*a) O(nN*m), rae N- 4KCiI0 BEPIIMH, M — KOJHUYECTBO PEOEP;

6) O(2"), rae N- uKcyIo BepuIuH;

B) O(nz), r7ie N- YUCIIO BEPILNH;

r) O(n+m), rae N- 9KUCII0 BEPIINH, M — KOJIUYECTBO pEoep.

37. BoruncauTeIbHas CJI0KHOCTH aJiropuTMa JleiikcTpsl paBHa
a) O(n*m), rae N- YKCI0 BEPIIUH, M — KOJTUYIECTBO pEdED;

*G) O(n?), re N- YUCIIO BEPILNE;

B) O(n3), r7ie N- YUCIIO BEPILNH;

r) O(n+m), rue N- 9KUCIIO BEPIINH, M — KOJIUYIECTBO pEdep.

38. BeruncauTeabHas CJI0KHOCTH ajropurma doiina paBHa
a) O(n*m), rae N- 9KCI0 BEpIIUH, M — KOJTUYIECTBO pEdED;

6) O(n?), rze N- YNCITO BEPIIHH;

*g) O(n®), e n- uncio BEpIUINH;

r) O(n+m), rae N- YKUCII0 BEPIINH, M — KOJIUYIECTBO pEDep.

39. Anroputmom Dopaa-bemiMana MOKHO HalTH PacCTOSTHUE MEXKIY ITapoid BEPIITHH
HEOPHEHTUPOBAHHOTO rpada

a) B IPOU3BOJIBHOM HEOPUEHTHPOBAHHOM rpade;

*0) B HEOPUEHTHPOBAHHOM Ipade ¢ HeOTpULATETbHBIMU BECAMU;

*B) B allUKJIMYECKOM HEOPHUEHTHUPOBAHHOM I'pade C MPOU3BOJIILHBIMHI BECAMH;

r) anroput™ Popra-bemmana He TpUMEHUM JUI HEOPUEHTHUPOBAHHBIX TpadoB.

40. AnroputMoM JIeHKCTphl MOKHO HANTH PACCTOSIHUE MEXTY Mapoil BepIInH
HEOPHEHTHUPOBAHHOTO Tpada

a) B IPOM3BOJILHOM HEOPUEHTHUPOBAHHOM Tpade;

*0) B HEOPUEHTUPOBAHHOM Tpade ¢ HeOTPUIIATEIILHBIMUA BECAMH;

B) B allUKJIMYECKOM HEOPHEHTUPOBAHHOM rpad)e C MPOU3BOIbHBIMUA BECAMU;
r) anroput™ JleKkcTpbl He IPUMEHHUM 11 HEOPUEHTUPOBAHHBIX TpadoB.



41. Anroputmom Droiia MOKHO HANTH pacCTOSTHUE MEXKTY JTI000H mapoi BepITuH
HEOPHEHTUPOBAHHOTO rpada

a) B IPOM3BOJILHOM HEOPHEHTHUPOBAHHOM Tpade;

*0) B HEOPUEHTHPOBAHHOM Tpade ¢ HeOTPUIATEIbHBIMU BECAMU;

*B) B allUKJIMYECKOM HEOPUEHTHPOBAHHOM rpade;

r) anroput™ DIioii1a He IPUMEHUM I HEOPUEHTHUPOBAHHBIX TPadoB.

Ilepeuens 3a0anuii 013 Kypcoswvix padom no meme «Onmumanvnoe pazmeujeHue
oocnyxcusarouwux yenmpos) (5 cemecmp)
3adanue K Kypcoeoit pabome
1. Onmumanvno pazmecmums 3a0aHHBLIL MUR 00CTIYHCUBAIOWLE20 UEeHMPA Ha zpaghe
3a0aHH020 muna.
2. IIpuoymams peanvhyro 3a0auy, cOOmeemcmeyuy0 MamemamudecKoi nocmanosKe.
1. Pa3memenue BHEIIHETO IIEHTPAa Ha B3BEIICHHOM OPUEHTUPOBAHHOM rpade.
. Pa3melnienue BHYTPEHHETO LIEHTPa Ha B3BEIIEHHOM OPHEHTUPOBAHHOM rpade.
. PazMenienue BHyTpEeHHETO [IEHTpa Ha B3BEHICHHOM CMEIIaHHOM rpade.
. Pa3mernienue BHENIHETO [IEHTPa HA B3BEIICHHOM CMEIIaHHOM Tpade.
. Pa3menienue BHEIIHe-BHYTPEHHETO IIEHTPA Ha B3BEIICHHOM OPUEHTUPOBAHHOM rpade.
. Pazmernienue BHEUTHE-BHYTPEHHETO IIEHTPA Ha B3BEIIEHHOM CMEIIAaHHOM rpade.
. Pa3menienue BHemHelH MeAMaHbl Ha B3BEIIEHHOM OPUEHTHPOBAHHOM Ipade.
. Pa3memenue BHyTpeHHEH MeauaHbl HA B3BEIICHHOM OPHUEHTUPOBAHHOM rpade.
. Pa3menienue BHemHel MeIMaHbl Ha B3BEIICHHOM CMEIIaHHOM rpade.
10. Pa3menienre BHyTpEHHEW MeIMaHbl HA B3BEIICHHOM CMEIIIaHHOM Tpade.
11. Pa3mernienne BHEIITHE-BHYTPEHHEH MeAMaHbl Ha B3BEIICHHOM OPUEHTHPOBAHHOM Tpade.
12. PazMerieHre BHEITHE-BHYTPEHHEH MeMaHbl Ha B3BELICHHOM CMEIIaHHOM rpade.
13. Pa3merienue rnaBHOM BHEIIHEH MeAMaHbI Ha B3BEIICHHOM OPUEHTHPOBAHHOM Tpade.
14. Pa3menieHue riaaBHOM BHYTPEHHEW MeIMaHbl HAa B3BEIIEHHOM OPUEHTHPOBAHHOM Tpade.
15. Pa3merienue rnaBHOM BHYTPEHHEW MeIMaHbl Ha B3BEHICHHOM CMEIIAHHOM Tpade.
16. Pa3menienne abCOMIOTHOTO BHEIIHETO IIEHTPAa Ha B3BEIIEHHOM OPUEHTHPOBAHHOM Tpade.
17. Pazmerienne abCOMIOTHOM BHEITHEW MeIuaHbl Ha B3BEIIEHHOM OPUEHTUPOBAHHOM rpade.
18. Pa3menienne abCoOIOTHON BHELIHE-BHYTPEHHENW MeIaHbl Ha B3BELICHHOM
OpUEHTUPOBAHHOM Tpade.
19. Pa3menienne abCONMIOTHON BHYTPEHHEW MeJIMaHbl HAa B3BEIICHHOM OPUEHTHPOBAHHOM
rpage.
20. Pa3mernienune abCoOMOTHOTO BHYTPEHHETO IIEHTPA Ha B3BEIIEHHOM OPUEHTHUPOBAHHOM Tpade.
21. Pa3merienre abCOMOTHOTO BHELITHE-BHYTPEHHETO IIEHTPa Ha B3BEIIEHHOM OPUEHTHPOBAHHOM

rpade.
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CIIUCOK MO/JIEJIBHBIX NP-ITOJIHBIX 3AJIAY
MHorue 3a7a4u U3 3TOro CIUCKa JA0MYCKAaeT BE BO3MOKHBIX TOCTAHOBKHU:
— 3aJja4a ONTUMHU3ALINY;
— 3aJ1aya pacro3HaBaHUs.
B kauecTBe npuMepa paccCMOTPHUM 337ady 0 KOMMHUBOSDKEPE.
OnTuMHU3allMOHHAs TOCTAHOBKA BBITJISUT TaK:
YCJIOBHUE. 3aianbl KoHEYHOE MHOKECTBO C roposioB, 1IeJIbIe MON0KUTEIbHBIE PACCTOSHUS
d(c1,C2) It Kax10# mapbl rOpo0B Cy, Cp.
BOITPOC OIITUMM3AILIMU. Haiitu MapiipyT MUHUMaJIBHOM JUIMHBI, IPOXOISALINI Yepes Bce
ropoJia ¥ BO3BPAIIAIOIIUNACS B UCXOAHBIN MyHKT.
YroObl MOTYYUTH TEMEPH 3a/1a4y pacO3HABAaHUs, BBEJEM JIOMOJHUTEIbHBIN TapamMeTp —
YHUCJIOBYIO rpaHuIly B.



BOITPOC PACIIO3HABAHMS. CymiecTByeT 11 MapLIpyT, IPOXOAAIIHUI yepe3 BCe ropoa,
JUTMHA KOTOpOTO He peBocxoauT B, rae B — nemnoe nonoxurensHoe uncno? (Eciu pemaercst
3a/1aua Ha MAaKCUMYM, TO YCIIOBUE «HE MPEBOCX0AUT By 3amensieTcst ycnoBueM «He MeHbIIe By.)
Tpagumonno k NP-nionHbIM 3a1auaM OTHOCSTCS 3a7]aud PAcliO3HABAHUSA, OJJTHAKO
COOTBETCTBYIOILIME UM 33Jaud ONTHUMHU3ALMH SKBUBAJIEHTHBI UM I10 CII0KHOCTH, [I0ATOMY IIpU
bopMyIUpOBKE 337a4 MOKHO HCIIOJIb30BATh JHO0YIO TOCTAHOBKY.

1. PACKPAIIUBAEMOCTb I'PA®A XPOMATHUYECKOE UHUCJIO)

YCJOBME. 3anans rpad G=<V, E> u nonoxurensuoe nenoe uucio K < |V|, rae |V| — uucio
BEpIINH rpada.

BOITPOC. Bepno nu, uro rpad K—packpammubaem? (I'pad HazpiBaeTcs K—packpammBaemMbiMm,
€CJIM ero BEPIINHBI MOKHO PacKpacuTh B K IIBETOB TakK, YTOOBI TIOOBIC ABE COCETHUE BEPIIIMHBI
OBUIH OKpAIICHBI B PA3JINYHBIC [[BETA).

2. KIIUKA

YCJOBHME. 3anansi rpad G=<V, E> u nonoxwurensHoe meioe yucio K < |V|.

BOITPOC. BepHo nu, uto rpad G copepkuT KIUKY pa3mepa He meHee K?

(CymectByer i moarpad rpada G takoi, 4To 4uciIo BepuH B HeM He MeHbIIe K 1 mo0bie 1Be
BEPIINHBI COSUHEHBI peOpoM?)

3. BEPHIMHHOE INOKPBITHUE

YCJOBHUE. 3anansi rpad G = <V, E> u nonoxutenbHoe 1enoe uncio K < |V|.

BOITPOC. Nmeetcs mu B Tpade BepIIMHHOE MOKPBITHE HE Ooitee ueM u3 K anemenToB? (Mmeercs
JIM TaKo€e MOAMHOKeCTBO BepiunH V'  V mornaocTr He 6onee K, uro mist aro6oro pedpa (U-V) €
V xots Obl 0JJHA M3 BEPIIMH U, V IpUHAICKUT V'?)

4. PASBBUEHHUE

YCJIOBHUE. 3a1aHbl KOHEYHOE MHOKECTBO A U ITOJIOKUATEIBHBIN [EJIbIH Bec W(a) U1 KaskI0ro a
€A.

BOITPOC. CymectByet a1 mogMHoKecTBO A' < A Takoe, 4TO CyMMapHBIN BEC 3JIEMEHTOB,
npuHauIexkanmx A', paBeH CyMMapHOMY BeCy 2JIEMEHTOB, He npuHapiexkamux A'? (MasiMu
CJIOBaMH, MOXKHO JIM A pa30HUTh Ha JBa MOJMHOXKECTBA, PaBHbIE IO BeCy?)

5. PIOK3AK

YCJIOBHE. 3a1ano KOHEYHOE MHOXKECTBO A, TOJIOKUTEIbHBIE 1IeJIbIe Beca W(a), CTOUMOCTH
s(a) mst kaxaoro a € A u obriiee orpanndenue Ha Bec K.

BOITPOC. Haiitu 13 BCeBO3MOXKHBIX BBIOOPOK A' = A Takyto, YTOObI CyMMapHBIi BeC
BXOJIAIINX B HETO 2JIEMEHTOB He TpeBocxoauit K, a cymMmmapHasi CTOMMOCTh ObllIa MAaKCUMAJIbHA.

6. PFOK3AK C KPATHBIM BBIGOPOM 3JIEMEHTOB

YCJIOBHUE. 3a1aH0 KOHEYHOE MHOKECTBO A, MOJIOKUTEIBHBIE IIeIbIe Beca W(a), CTOMMOCTH
s(a) s kaxaoro a € A, odiiee orpannienue Ha Bec K 1 MUHMMasIbHAsE CTOUMOCTH B.
BOIIPOC. M0XHO JIH TaK COMIOCTABUTh KKJIOMY SJIEMEHTY a € A 11es10e 9nciio €(a) (KpaTHOCTb),
4TOOBI CyMMapHBIN BeC BCEX MPEAMETOB U3 A C y4eTOM KpaTHOCTeH He mpeBocxoami K, a
CyMMapHasi CTOMMOCTb TeX K€ IIPeIMETOB ObliIa He MeHbIe B?

7. YTAKOBKA B KOHTEMHEPBI

YCJIOBHUE. 3aanbl koHEUHOE MHOXKECTBO A 1 pasmepsl S(a) € [0, 1] kaxmoro npeamera.
BOIIPOC. Haiitu Takoe pazoueHue MHOKecTBa A Ha Herepecekaroruecs Aj, Ay, ..., A, 9TOOBI
CyMMa pa3MepoB MPEJIMETOB B KaxI0M Aj He npeBocxoamia 1 u K ObL10 MUHUMATBHBIM.

8. IMHAMUWYECKOE PACITIPEAEJIEHUE ITAMSATH

YCJIOBME. 3aansl MHOKECTBO 3JIEMEHTOB JaHHBIX A, IIeJIbIE MOIOKUTEIbHBIE S(A) — pa3Mep
KaXJIOTO 3JIEMEHTa, I(a) — Bpems ero nmocTyruieHus, d(a) — Bpems ero ®u3HH, MOJ0KHUTEIHHOE
nesoe uucio D — pa3mep obmactu mamsTH.



BOITPOC. CyuiecTByeT a1 17151 MHOXECTBA JaHHBIX A I0IIyCTUMOE paclpeesieHue namsTi?
WNHubIiMu cioBamu, cymiecTByeT i Takas dyakuus & A — {1, 2, ..., D}, uro mus kaxmoro
snemenTa a € A uarepsai (§(a), &(a) +s(a) — 1) (1.e. MecTo, 3aHUMAEMOE UM B TMHAMHUYECKOM
namsTi) conepxancs osl B [1, D] u B 11000#1 GUKCHPOBaHHBII MOMEHT BpEMEHH ty MHTEPBAIIBI IS
naHHbIX ¢ r(a) < to < r(a)+d(a) ve mepecekanucs?

9. MHOKECTBO IIPEJICTABUTEJIEN

YCJOBHE. 3agano cemetictBo C MOAMHOKECTB MHOKECTBA S, MOJIOKHUTENLHOE 1ienoe unciio K.
BOITPOC. Conepxut a1 S MHOKECTBO npezicTaButesneit st C, T.e. CyIecTByeT Jid B S
MOJAMHOKECTBO S' MOIIHOCTH He OoJiee K Takoe, uTo S' COAEPKUT, TTO KpaitHeH Mepe, OauH
3JIEMEHT M3 Ka)XKI0ro MHOecTBa cemericTra C.

10. YIIOPAJAOYEHUE BHYTPU UHTEPBAJIOB

YCJIOBHE. 3amano koHeYHOE MHOXKECTBO 3aJaHui T U A1 Kakaoro 3amanus t € T 1eroe uucio
r(t) > 0 — Bpemst roToBHOCTH, 1iembie monoxutenbHbie d(t) u I(f) — nupexkTUBHBII CPOK U
JUTATEIIHOCTb.

BOIIPOC. CymiectByer iu st T jonyctuMoe pacnucanue, T.e. pyHkms & T — N (N —
MHOYECTBO HAaTypaJbHBIX YMCEN), CONOCTABIIAIONIAs 3aJaHII0 | MOMEHT Havajia €ro BBITOJTHEHHS
E(t)? (MupiMu crioBamH, 3a1anue t BeIIOTHAETCS ¢ MoMeHTa BpeMenu &(t) no &(t)+I(t), ono He
MOXeT ObITh HauaTo panee MoMmeHTa I(t), 10mKHO OBITh 3aKOHUeHO He no3aHee d(t), 1 BpeMeHHO#H
WHTEPBAJI BHIIOJIHEHHSI OJTHOTO 33JJaHHSI HE MOXKET IIEPEKPBIBATHCS C HHTEPBAJIOM JIPYTOro).

11. MUHUMMU3ALUA LHTPA®A 3A HEBBIIIOJIHEHUE 3AI[AHHﬁ

YCJIOBHUE. 3agano KoHEUHOE MHOXKECTBO 3afaHuil T u Juist Kaxkoro 3ananus t € T nenbie

nonoxureabbie d(t) — aupexTuBHbIi cpok, (1) — mmurensHocTs M W(T) — Bec, a Takke 1enoe

NoJIOXKUTENbHOE yucio K.

BOIIPOC. CyriiecTByeT jiu 11 T OHOMPOILIECCOPHOE pacluCaHne TaKoe, 4TO CyMMa

D (e®+1(®) —dm)w(t),
t B3sTast o TeM t € T, ISt KOTOPBIX o+ >d®), MPEBOCXOIUT

K? (Omnomnporieccoproe pacnucanue — 310 Gyaknus & T — N (N — MHOXKECTBO HaTypaIbHBIX

YHCeN), COMOCTABIISONIAst 33[aHni0 t MOMEHT Hauasa ero BeimosHeHus &(t) takoe, uTo 3amanue t

BBITIOJTHsIETCsT ¢ MOMeHTa Bpemenu &(t) mo &(t)+1(t), oHO 10/KHO OBITH 3aKOHUEHO HE TI03/HEEe

d(t), 1 BpeMeHHO# WHTEPBAJ BHITOJHEHHUS OJHOTO 3aaHMsI HE MOYKET TEPEKPHIBATHCS C

WHTEPBAJIOM JIPYTOro).

12. MUHUMAKCHOE MHOXECTBO IEHTPOB

YCJIOBHUME. 3anans rpadg G=<V, E> , 0N0KXUTENbHBIN 1IeTbIH Bec W(V) KaXI0H BEpIIMHBI V € V,
NOJIOKUTENbHAs 11eN1ast auHa |(€) kaxmoro pedpa € € E; monoxurensaoe nenoe gucno K < |V|u
MOJIOKHUTEIBHOE pallMoHalIbHOE Yncio B.

BOITPOC. CymectByet 1 Takoe MHOkecTBO P MomHOCTH K «Touek Ha G» (Touka Ha G 60
BepiInHa rpada, 1100 Touka Ha pedpe, re pedpo € paccMaTpUBaETCs KaK MPSAMOIMHEHHBIN
otpe3ok uuHbI 1(€)), uto ecnu d(V) — AIMHA KpaTYaiiero myTH OT BEPIIUHBI V 10 OyivKaiieit K
Helt Touke u3 P, To max{d(v) xw(v) :veV}<B ,

KommenTapuii. BapuanTt 37011 3a1a4n, B KOTOpoM P — MOAMHOKECTBO BepInH, Takxke NP-mosoH,
Ho ecnu K ¢pukcupoBano unu G — 1epeBo, TO pa3perinm 3a MoJIMHOMUAIBHOE BPeMS.

13. MHO’KECTBO HEHTPOB C MUHUMAKCHOM CYMMOM

YCJIOBHME. 3anans rpad G=<V, E>, nonoxurensHbIi 1eb1i Bec W(V) Kax 101 BepIIHHbI V € V,
NOJIOKUTENbHAS 11eJ1ast auHa |(€) kaxmoro pedpa € € E; monoxurensaoe nenoe uucno K < |V| u
HOJIOXKUTEIBHOE PallMOHAIbHOE YKcio B.

BOITIPOC. CymectByet 1 Takoe MHOkecTBO P momHocTH K «Todek Ha Gy (Touka Ha G nubo
BepiInHa rpada, 1100 Touka Ha pedpe, rae pedpo € paccMaTpUBaeTCs Kak MPSMOIMHEHHBIN



orpe3ok uHbI 1(€)), uto ecnu d(V) — AMHA KpaTyaiero mMyTH OT BEPIIUHBI V 10 Onvkanieil Kk
Zd(v) xwW(v) < B
Heit Touke u3 P, To VEV ?

KommenTapuii. BapuanT 37011 3a1aun, B KOTOpoM P — MOAMHOKECTBO BepIIMH, Takxke NP-1osoH,
Ho eciu K pukcupoBano unu G — nepeBo, TO pa3pelnm 3a MOJIMHOMUAIBHOE BPEMS.

14. CKOIIVIEHU S

YCJIOBHME. 3ananbl KOHEYHOE MHOXKECTBO X, LIeJble OJ0KUTeIbHbIepaccTossHus d(X, Y) s
Ka)JIOH Mapsbl X, Y 2JIeMEHTOB U3 X, 1elnbie nojoxurenbubie K u B.

BOITIPOC. CymectByer Jiv Takoe pazoueHre MHOkecTBa X Ha Henepecekaromuecs Xi, Xo, ..., X,
yto 171t Beex X, ye Xi d(X, y) <B mpu 1 <i<K?.

15. COCTABJIEHHUE YYEBHOI'O PACIIUCAHUA

YCJIOBHE. 3anansl MHOXecTBO H pabounx yacoB, MHOkecTBO C mpemnoaBaTelieir, MHOKECTBO
T y4eOHBIX TUCHHUIUIUH, JJIsl KaXI0T0 TpernoaaBaTess C 1aHo moaMHoxecTBo A(C) u3 H,
Ha3bIBAEMOC «JIOMYCTUMBIMU YaCcaMH MPETIOAaBATEIIs C», ISl KaXKIOW JUCIIUTUINHBI t
noamHoxkecTBo A(t) MHOKeCTBa H, Ha3bIBaeMOE «IOIMYCTUMBIMH YacaMu JTUCIUILTUHBI t, 1 115
Kax0# mapsl (C, t) € CxT 1enoe nmomoxurenbHoe uncio R(C, t), HaspiBaemoe «TpedyemMoii
Harpy3Kom».

BOIIPOC. CymectByer 1 yueOHOe pacnucaHue, 00cIyKuBaroliee Bce JUCUUIUTMHBI? HBIMU
cioBamu, cymiectyet jin ¢pyukiwms f: CxTxH — {0,1} (rze f(c, t, h) = 1 o3nagaer, uro
nperno/iaBaTesib C 3aHUMACTCs AUCIUIUIMHON t B MOMEHT N), yI0BIETBOPSIOIIAs CIICTYIOIIUM
YCIIOBHSIM:

f(c, t, h) = 1 Tonbko Toraa, korna h € nepeceuenuro A(C) u A(t);

s kakaoro h € H u ¢ € C cymiectByet He 6osee ogroro t € T Takoro, uro f(c, t, h) = 1;

it kaxaoro h e Hu t € T cymectByeT He 60stee oauoro € € C takoro, uro f(c, t, h) = 1;

JUTs1 Kasko#t mapsl (C, t) € CxT cymectByet poBHo R(C, t) 3Hauenwuii h, st koropsix f(c, t, h) = 1.

16. MUHUMAJIBHOE IOKPBITUE

YCJIOBHUE. 3anano cemeiictBo C moAMHOXECTB KOHEYHOT'O MHOKECTBA S U MOJIOKUTEIHHOE
nenoe gucio K < |C|.

BOITPOC. Cymectyet nu nokpeitue C' u3 C momrnoctu He 6oee K? MHbiMu cioBamu,
cymectByeT i B C Takoe moaMHokecTBO C', 9T0 JIF000¥ 37IeMEeHT U3 S IPHHAIICIKUT, 110
KpaifHell Mepe, 0lHOMY MTOAMHOKecTBY U3 C'?

17. MUHUMAJIBHBIN HABOP TECTOB

YCJIOBHUE. 3a1aH0 KOHEUHOE MHOKECTBO A BO3MOKHBIX JIHarH030B, Ha00p C o IMHOKECTB
MHOXeCTBa A, TIPECTaBISIONINN TECThI, ¥ MOJOKUTEIbHOE 11e0e uncio J < |C|.

BOITPOC. Cymectyer nu B C mognabop C' momiHocTu He Oosiee J, Takoid, 4To Juist Tr000# mapsl
Ai, Aj BO3MOXKHBIX THarHO30B UMEETCsl HEKOTOPBIi TecT C € C', comepkaIuii poBHO OANH U3 HUX?

18. CAMBIN JJIMHHBIA TYTh

YCJIOBHME. 3anansi rpad G=<V, E>, nenvsie nonoxurensuble LHbI |(€) 1i1s Becex pedep,
BbIJIEJICHHBIE BEPIIUHBI S U t U MOJ0OKUTENbHOE 11es10e yrciio B.

BOIIPOC. CymectByet a1 B G a5ieMeHTapHBbIi MyTh U3 S B , uMeromuil JuIMHy He MeHee B?

19. HE3ABUCUMOE MHOKECTBO

YCJOBME. 3ananst rpad G=<V, E> u nonoxwurensaoe nenoe gucio K < |V|.

BOIIPOC. CymectByer 1 B V HE3aBUCUMOE MHOKECTBO MOIIHOCTU He MeHee K? MHbimu
CJIOBaMHM, BEPHO JIH, YTO CYIIECTBYET moaMHokecTBO V' € V takoe, uro [V'| > K u Hukakue 1Be
BepiuHbI U3 V' He coenHeHbI pedpom u3 E?

20. KYBUYECKHWH MO PAD



YCJIOBHME. 3anan rpap G=<V, E>.
BOIIPOC. CymectByer 1 B E HemycToe moamHokecTBo E' Takoe, uto B rpade G'=<V, E'>
mro0asi BEpIIMHA UMEET CTETCHb, paBHyto 3 wiu 07

21. MUHUMAJIbHBIN PA3PE3

YCJIOBME. 3anansi rpad G=<V, E>, Bec W(e) kaxkaoro pedpa € € E 1 monokuTensHoe 1e10e
gucio K.

BOITPOC. CymectByeT 1 pa3dneHrne MHOKeCTBa V Ha JIBa TAKUX HENIEPECEKAIOIIUXCS
MHOkecTBa Vi 1V, uTo cymma BecoB pebep u3 E, coeuHsronmmx BepimHbl U3 MHOKECTB Vi 1 Vy,
He TipeBocxoauT K?

22. MUHUMAJIBHBIN PA3PE3 C OTPAHUYEHUSIMHA

YCJOBHME. 3anansi rpad G=<V, E> ¢ nByMs BbIZICJICHHBIME BepLUIMHAMH S U 1, Bec W(E)
Kax10ro pedpa e € E u nonoxurensubie nenbie yrnciaa B u K (B < |V)).

BOITPOC. CymiectByer 1 pa3doueHue MHOKeCTBa V Ha JiBa TAKUX HEMEPECCKAIOIIUXCSI
mHoxecTBa Vi 1 Vo, uto S € Vi, te Vo, [V < B, [V2| < B ucymma Becos pedep u3 E, coeunsirommmx
BEpIIMHBI U3 MHOXKECTB V1 U Vo, He mpeBocxoauT K?

23. HAJE)KHOCTBb CETH

YCJIOBME. 3anansl rpad G=<V, E>, mogmuoxectBo V' € V, st kaxxaoro € € E parmonansHoe
upncio p(e), 0 < p(e) < 1— BeposATHOCTh HEHCIPABHOCTH, ITOJIOKUTEIBHOE PALIMOHATIBHOE YHCIIO
g<l.

BOITPOC. BepHo 511, 4TO C BEpOSITHOCTBIO, HE MEHbIIEH (, JTI0ObIE IB€ BEPIIUHBI U3 V
COEZIMHEHBI XOTS Obl OIHUM IIyTEM, HE COJepKAIUM HEUCIIPAaBHBIX pedep?

24. KPATYAUIIUI IYTh C OTPAHMYEHUSIMHU IO BECY

YCJIOBHUE. 3anans rpadp G=<V, E> ¢ 1Byms BbIZIeICHHBIMH BEpILIMHAMU S U 1, 11enIbIe
NOJIOXKHUTEIbHBIC Beca W(€) u jutnHa |(e) kakaoro pedpa e € E u monokurtenbHbIe 1esbie yncia B u
K.

BOITPOC. Cymectyer i B G aneMeHTapHbIH IyTh U3 S B t, Beca He Oosee B u nimHbI He Oonee
K?

25. CEJIbCKHUH MOYTAJIBOH
YCJIOBHME. 3anansi rpad G=<V, E>, nienas nonoxurenbHas aauHa |(€) kaxmoro pedpa e € E,
E' — moaMmHuOkecTBO E 1 monoxxurenpHoe 1enoe unciio K.

BOITPOC. Cymectyet 1 B G UK, BKITIOYAOIIHNA Kaa0e pedpo u3 E' u umerommii jyimny He
6onee K?

26. KHTAUCKHI NOYTAJIbOH
YCJIOBHME. 3ananst cmemannsiii rpad rpad G=<V, A, E>, rne A — MHOXeCTBO
OpPUEHTHPOBAaHHBIX pedep U E — MHOKECTBO HEOPUEHTHPOBAHHBIX pedep; Lenas NOJ0KHUTEIbHAs

munHa |(e) kaxoro pedpa €€ AUE, 4 nonoxurensroe 1ennoe yucio B.

BOITPOC. CymectByet 1 B G UK, BKIIOYAIOIINIA O KpaifiHe Mepe OAUH pa3 Kakaoe pedpo u
UMEIoUN TMHY He Oosiee B (opueHTHpOBaHHBIE pedpa T0KHBI BXOJUTH B IIUKJI TOJIBKO C
IIPaBWJIBHOM OopHeHTanuei)?

27. MUHUMAJIBHOE 11O MOIIIHOCTU MAKCUMAJIBHOE TAPOCOYETAHHUE
YCJOBME. 3ananst rpad G=<V, E> u nonoxwurenpHoe neioe gucio K < |E|.

BOIIPOC. CymectByer i1 B E Hemmycroe moamHoxkecTBO E' Takoe, uto |E'| < Ku E'-
MaKCHMalbHOE TapocoUYeTaHue, T.e. HUKakue Ba pedpa u3 E' He umeror obmiero koHIa, a 1rodoe
pebpo u3 MHOXkecTBa E-E' nMeer o0muii koHel ¢ omHUM U3 pedbep MHOXKecTBa E'?

28. CYMMA PASMEPOB



YCJIOBHME. 3ananbl KOHEYHOE MHOXKECTBO A, TTOJIOKHUTEIBHBIC LIENbIe pa3Mepbl W(a) s
KaXJ10T0 a € A 1 MonoXxuTespHoe 1esnoe yncio K.

BOITPOC. CymiecTByeT 1 Takoe OJAMHOKeCcTBO A" MHOecTBa A, YTO CyMMa pa3MepOB €ro
a1eMeHTOB paBHa K?

29. JOMUHUPYIOUIEE MHOKECTBO

YCJOBHME. 3anansi rpad G=<V, E> u nonoxwurensHoe menoe yucio K < |V|.

BOIIPOC. CymiectByer i1 B V JOMUHUPYIOIIEE MHOXKECTBO MOIIIHOCTH He Oosee K? MubiMu
CJIOBaMH, BEPHO JIH, YTO CyIIeCTBYeT moaMuokecTBo V' € V takoe, uro [V'| < K u mis nro6oit
BepmnHbl  UeV-V' cymieecTByer Takas BepimuHa VeV’ 4To U U V coeuHeHbl pedpom u3 E?

30. PASBBUEHUE HA KJIMKHU

YCJIOBHUME. 3anansi rpad G=<V, E> u nonoxwurensHoe meioe yucio K < |V|.

BOIIPOC. MosxHo s pa36uth BepuirHbl rpada G Ha k < K Henepecekarommxcss MHOKECTB
V1,Va,...,Vi Takux, uro aist Beex 1 (1< 1 < K) noarpad, MHIyMpoBaHHbII MHOXECTBOM Vi, ObLIT ObI
MOJIHBIM?

31. PASBUEHUE HA TPEYI'OJIBHUKHU

YCJIOBMUE. 3anansl rpad G=<V, E> takoii, 9To 11 HEKOTOPOTO TOJIOKUTEIBHOTO TIEJIOTO
gucio q: [V|=3q.

BOITPOC. MoxxHo 11 pa3outh BepmuHbl rpada G Ha ( HenepeceKarmuXxcss MHOXKECTB
V1,Va,...,Vq TaKuX, 4TO KaXJ0€ COIEPKUT POBHO 3 BepnHbI U 11t Beex 1 (1< i < q) noarpad,
MHAYLUUPOBAaHHBIN MHOXECTBOM Vi, OB ObI TPEYTrOJIbHUKOM?

32. PASBBUEHHUE HA JIECA

YCJIOBHE. 3anansi rpadp G=<V, E> u nonoxurensHoe nenoe yncio K < [V|.

BOITPOC. MosHo i pa3outs Bepiuabl rpada G Ha kK < K HenepeceKkaromuxcst MHOKECTB
V1,Va,...,Vk Takux, uro maist Beex i (1< i < K) noarpad, nuayupoBaHHbIil MHOXeCTBOM Vi, HE
COJICPXKUT ITUKIIOB?

33. MOHOXPOMATHUYECKHWI TPEYTI'OJIbHUK

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

BOITPOC. MoxHo 11 pa36uTh MHOXeECTBO pedep E Ha 1Ba Henepecekaronuxcs NoIMHOKECTBA
E; u E, Takux, uro Hu ogun u3 rpadoB G1=<V, E1> unu G,=<V, E,> He coaepkuT TpeyroipHuKa?

34. AHIYIIMPOBAHHBIN IYTh

YCJIOBME. 3anansi rpad G=<V, E> u nonoxwurensaoe nenoe gucio K < |V|.
BOIIPOC. Cymectyet i1 B V noamuokectBo V' Takoe, uro |V'| > K u noarpad,
WHIYLIUPOBAHHBIA MHOKECTBOM V', SBIISIETCS 3JIeMEHTapHbIM ITyTeM Ha | V'| BepunHax?

35. IBYJOJIbHBIN MOAT PA®

YCJIOBME. 3anans rpad G=<V, E> u nonoxurensroe emnoe grcio K < |E|.

BOITPOC. CymiectByet i B E mogMHOkecTBO E * MomHOCTH He MeHee K Takoe, uro G =<V, E >
— IBYJONBHBINA toarpad?

36. CBSI3HbII MOAT'PA® OI'PAHMYEHHON CTENNEHU

YCJIOBME. 3agansi rpad G=<V, E>, Heotpunarenspoe nenoe uucio d < |V| 1 mojg0XKuTeIpHOE
nenoe yucio K < |E|.

BOIIPOC. CymectByer 11 B E mogmuosxectBo E” momnoctu He Mmenee K takoe, 4ro noarpad
G '=<V, E > cBs3en u He MMeeT BepInH creneHu 6osee d?

37.TAMUWJIBTOHOBO INONOJIHEHUE
YCJIOBHME. 3anansi rpad G=<V, E> u nonoxurensHoe 1enoe yrcio K < |V|.



BOIIPOC. CymectByer i1 MHOXKeCTBO E’, comgeprkamee MHOkecTBO E Takoe, uro |[E’-E| <K, a
rpad G’=<V, E > nmeer raMUIbTOHOB ITUKJI?

38. KAPKAC OTPAHUYEHHOI'O IUAMETPA

YCJIOBME. 3anans: rpad G=<V, E>, Bec monoxuTenbHbIi 1eblid Bec W(E) Kaxoro pedpa € €
E 1 nonoxurenbHbIe nenbie yrciaa B u D < |V|.

BOITPOC. CymectByer nu B rpade G xkapkac T Takoii, 4To cymMMa BecoB pedep u3 T He
npeBocxoauT B u B T HET aneMeHTapHOro myTH, YUCI0 pedep KOToporo He nmpeBocxoaut D?

39. PACHIEIIVIEHUE MHOXECTBA

YCJIOBHE. 3anan na6op C nmoamMHOXeCTB MHOXKECTBA S.

BOITPOC. CymecTByeT 11 Takoe pa30MeHne MHOXKECTBA S Ha JIBa MOAMHOXKECTBA, YTO HU OJTHO
MoAMHOKecTBO M3 C HEe COMEPIKUTCS IEIIMKOM HHU B S, HU B Sp7

40. 3AJAYA O P-LEHTPE

YCJIOBHME. 3anansi rpap G=<V, E>, uensiii HeoTpHruaTeabHbli Bec W(V) KaXK10# BEPIIMHBI
veV, 1enas neorpunarenbHas qinHa A(e) kakaoro pebpa e e E, monoxurensHoe 1enoe yncio K
< |V| 1 nonoxxuTenbHOE palMoHaibHOe Yrciio B.

BOITPOC. CymectByet 11 Takoe MHOkecTBO P MomaocTH K |, coctosiee u3 Touek Ha G
(Toukoii Ha G Ha3pIBaeTcs MO0 BepinHa rpada G, mubo Touka Ha pedpe ek, rae e
paccMaTpUBaeTCs Kak MPsIMOJUHEHHBIH 0Tpe30oK auHbl - A(€)), uto eciu D(V) — aimuna
KpaT4aiIlero myTy OT BEPUIMHBI V 10 OrbKaiimeid k Helt Touke u3 P, o Max{D(v) x w(v)} < B?
Kommenrapwuii. [Ipu PCV (BeiOope 1ieHTpa cpeau BepiuH) 3anava octaercs NP-monHoit. Ecnu
rpad G — nepeBo, wiu K — pukcupoBaHo, TO 3a1a4a pa3peninma 3a MOJTMHOMHAIBLHOE BpeMsI.

41. 3AJIAYA O P-MEJJUAHE

YCJIOBHME. 3anansi rpadp G=<V, E>, uenbiii HeoTpuateabHbiid Bec W(V) Ka)10i BEPIINHBI
veV, 1enas HeoTpuarenbHas aarHa A(e) kaxaoro pedpa e €E, monoxurensHoe nenoe yncio K
< |V| 1 nonoxxuTenbHOE parMoHanbHOe Yrcio B.

BOITPOC. CymectByet a1 Takoe MHOkecTBO P MomaocTH K |, cocTosiee u3 Touek Ha G
(Toukoii Ha G Ha3bIBaeTcs 160 BepunHa rpada G, mubo Touka Ha pebpe e€E, rae e
paccMmarpuBaeTCs Kak MpsIMOJIMHEHHBIN 0Tpe3ok bl - A(e)), uto ecinu D(V) — mmHa
KpaTyaiiero nyTu oT BEpLIMHBI V 0 Onmkaiiiel Kk Heil Touke u3 P, To

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

KommenTapuit. [1pu PCV (BbiOope Meauans! cpeau BepiinH) 3anada octaercd NP-nonnoi. Eciu
rpa¢ G — nepeso, wiu K — pukcupoBano, To 3a7a4ya pazpeniuma 3a NoJIMHOMHAIBLHOE BpeMsl.

42. MAKCUMAJIBHOE YU CJIO OI'PAHUYEHHBIX HEIIEPECEKAIOIUXCSA
MYTEN

YCJIOBHE. 3anan rpadp G=<V, E> ¢ BblieIeHHBIMH BEpPIIMHAMH S U T 1 3a]JaHbI
nosokuTenbHbIe 1ebie yncia B u K (B u K <|V)).

BOIIPOC. Bepno a1 uto B G conepxurcs He MeHee B myTeii u3 S B t, monapHo He UMEIOIIUX
o0IMX BepIIMH U BKIItoyaromux He 6onee K pedep?

43. KAPKAC OTPAHUYEHHOM CTENNEHU

YCJIOBME. 3ananst rpad G=<V, E> u nonoxurensroe remnoe urcio K < |V|.
BOIIPOC. CymectByer a1 B rpade G kapkac, y KOTOPOro CTEIIEHH BCEX BEPILUH HE
npeBocxoaT K?

44. KAPKAC C MAKCUMAJIBHBIM YU CJIOM JIMCTOB
YCJIOBHME. 3anansi rpad G=<V, E> u nonoxwurensHoe menoe yucio K < |V|.
BOITIPOC. CymectByer i1 B rpadge G kapkac, y koToporo He MmeHee K BepiinH crenenu 17?



45. JEPEBO IITEMHEPA

YCJIOBME. 3anans rpad G=<V, E>, nonoxurenbHblii 1enbiit Bec W(e) kaxmoro pebpa ecE,
OJMHOXeCTBO R BepIIHMH rpada 1 noJ0KHUTEIbHOE 1enoe yuciio B.

BOITPOC. Cymectyer i1 B rpade G nepeBo, coaepxaiiee Bce BEpUIMHbI U3 R, 4To cymma
BECOB pedep ATOro nojijaepeBa He MpeBocxoauT B?

46. MAKCUMAJIBHOE YUCJIO OI'PAHUYEHHBIX HEITEPECEKAIOIUXCH
NYTEN

YCJIOBHE. 3anansl rpad G=<V, E> c BeieneHHbIMU BepiHamMu S U t, a Takxke
MOJIOKUTENbHBIC LIeTbie uncia J u K.

BOITPOC. Bepno nu, uto B G copepKuTcs He MeHee J pa3IuvHbIX IMyTel u3 S B t, monmapHo He
UMEIONNX 00X BEPIIMH U BKIIoYaronmx He 6onee K pedep?

3a;1am/m AJIA OHCHKHU C(l)OpMPIpOBaHHOCTI/I KOMIIeTeHII Uil

Hamnpasnenune noarorosku 09.03.01 - Mudopmarrka u BIYMCIUTENbHAS TEXHUKA
Hanpasnennocts (mpoduis) [IporpaMMuoe obecrieueHre CpeiCTB BHIYUCIUTEIBHON TEXHUKU U
ABTOMATU3UPOBAHHBIX CUCTEM

[Tposepsiemas komnerenuus OITK-1

HaumenoBanme nuCUUIUIMHBI AJITOPUTMBI U TEOPHSI CII0KHOCTH

3agaHus:

1. Yro Takoe AeTepMUHUpPOBaHHAs MalinHa TbhropuHra?

a)becKoHEUHBIN aBTOMAT.

0)YHuBepCaTbHBIN OTJIATUHK.

B)YHUBEpCAIbHBIN HHTEPIPETATOP.

r)Mojiess YHUBEPCATTBHOTO BBIYUCTUTEIS.

2. JInst pemienus NP-monHbIX 3a1ad. . .

a) Hy>xHbI OueHb CII0KHBIE AITOPUTMBI.

6) Hy>kHbI TporpaMMbl ¢ OOJIBITUM KOIMYECTBOM CTPOYEK MPOTPaAaMMHOIO KOJa.
B) Hy)XHO HarmeuaTaTh SKCIIOHEHIIUATEHOE YHCIIO OTBETOB.

r)He npuymanbl HOTMHOMUATBHBIE AITOPUTMBI.

3. DKCNOHEHIMaIbHAs BBIYUCIUTENbHAS CI0KHOCTh — 3TO ...

a)IMHEHHAs CII0)KHOCTh OT Pa3MEPHOCTH BXOJHBIX JaHHBIX.

0)KBagpaTHYHAs CIIOKHOCTh OT Pa3MEPHOCTH BXOHBIX JaHHBIX.

B)O(n2 ), TAeN — pa3MEpPHOCTh BXOJHBIX JTAHHBIX.

r)O(2")u Bbile, N — Pa3MEPHOCTh BXOJHBIX JaHHBIX.

[Tposepsiemas kommnetennus OITK-8

HanMeHnoBaHue TUCIIUTUIMHBI ANITOPUTMBI M TEOPHUS CIOKHOCTH

Samanus:

4. AlropuT™MOM € BO3BPATOM PEIIAEM 3a7a4y O MUHUMAJIbHOM MaplIpyTe KOMMHUBOSIKEPA.
BreruucnurenbHas CI0OXKHOCTh 3TOTO aTOPUTMA ...

a)JIuHeitHas oT yucia ropojoB.

6)KBagpaTtudHas OT 4rclia TOPOJIOB.

B)O(n?), rue N — umcio TOPOJIOB.

') DKCTIOHEHIINAIbHAS OT YK CJIa TOPOJIOB.

5.3ayma4ya 06 ynakoBke B MUHUMaIbHOE YHCIIO KOHTEHHEPOB ...

a) [IpuHaAIEKUT K KJIacCy MOJMHOMHUATBHBIX aJTOPUTMOB.

0) [TpuHaIEKUT K KIIaCCy IKCIIOHEHIIUATBHBIX aJlTOPUTMOB.

B) [Ipunamexur k knaccy NP-moxHbIX 3amay.

r)Pemraercs 3a Bpems O(n2 ), TAeN — KOJUYECTBO MPEIMETOB.

6. 3ajady o Habope 3aJaHHOMN 1IETION MOJOKUTEIBHON CYyMMBI C TIOMOIIIBIO 33JaHHBIX HEITBIX
MOJIOKUTEIBHBIX CIATaEMBIX ...

a) M0)XHO pemnTh 3a MOTMHOMUATBHOE BPEMS.



0)Henb3s peminTh 3a NOJMHOMHUAIBHOE BPEMSI, 3TO JOKA3aHO.
B)JTO aNrOpUTMHUYECKU HEpa3pernmas 3a1aqa.
r)Her npaBuibHOrO OTBETA.
Kuro4 K 3a1aumio Ui OleHKH C()OPMUPOBAHHOCTH KOMIIETEHIIUM

Mudp OIIK-1 OIIK-8
KOMIIeTEeHIIUH
No Bompoca 1 2 3 4 B
[IpaBunBHBIN BapuaHT r r r r B
OTBETa

Kpurtepuu oneHnBanus:

OIIK-1:

0 IMpaBUJIbHBIX OTBETA — «HCYIOBJICTBOPUTCIIEHO,
| mpaBUJIbHBIN OTBET — «YJOBJIETBOPUTEIBHOY,

2 IIpaBUJIbHBIX OTBCTA — «XOPOIIO»,

3 HpaBI/IJIBHBIX OTBETOB — KOTJIUYHO»

OIIK-8:

0 IMpaBUJIIbHBIX OTBETA — «HCYIOBJICTBOPUTCIIEHO,
| mpaBUJIBHBIN OTBET — «YJOBJIETBOPUTEIBHO,

2 IIpaBUJIbHBIX OTBCTA — «XOPOIIO»,

3 HpaBI/IJIBHBIX OTBETOB — KOTJIUYHO»




[Tpunoxenue 2

Kon HIUKATOP TOCTIKCHUS
WHJUKATOPA [KOMIIETCHIIUU

OLIeHOYHBIC cpe€acTaa

OIIK-1: Cnoco0eH NPpUMEHSITh eCTECTBEHHOHAYYHbIE U 001eMHKeHePHbIe 3HAHUS, METOAbI
MaTeMATH4YEeCKOr0 AaHAJIU3a U MOJIeJIUPOBAHNS, TEOPETHYECKOT0 U IKCIIEPUMEHTATBLHOI0
uccjae10BaHus B NPodeccuoHAIbHOI 1eTeIbHOCTH

Pewaer crannapTHbie
npodeccruoHaIbHbIC
3a/1a4M C MPUMEHEHUEM
€CTECTBEHHOHAYYHBIX U
OOIIEHHKEHEPHBIX
3HAHUM, METO0B
MaTEeMaTHYeCKOI0 aHajn3a
Y MOJIEJIMPOBAHUS

OIIK-1.1:

Teopemuueckue 6onpocsi

1. Ilonstue anroputMa. MaremaTHueCKre MOJENIN allrOPUTMA.
Knaccudukanms s36IK0B TpOrpaMMHUpPOBaHUE TIO
MaTeMaTHIECKOW MOJIEITH ajITrOpruTMa.

2. JlerepmunupoBannas MamuHa Teiopuara (IMT): «aépHbrit
SIIUK» U CTPYKTYpHAs cxema.

3. YauBepcanpHas MammHa ThoprHTa (YHUBEPCATHHBIN
uHTEepIeperaTop). Apxutekrypa poH HeiimaHa.

4. ANTOpUTMHUYECKH Hepa3pelMble mpooseMsl. [Ipobiema
OCTaHOBKM MalluHbl ThroprHTa.

5. Te3uc TrropuHra.

6. [IpuMHUTHBHO-pEKYpPCUBHBIC (VYHKITHH.

7. JloxazarensCTBO IPUMHUTUBHON PEKYPCUBHOCTH
apu(MeTHIecKX orepamni.

8. HacTiuHO-peKypCHBHBIE (PYHKIIHU.

9. Te3uc Uépua.

10. OxBuBanenTHOCTH Mojenek [IMT u Berauciumon
(byHKIHIH.

11. IloHsATHE BRIYUCIUTEIHLHOMN CIOKHOCTH aITOPUTMa KaK
YHCIIa [IAroB JETEPMUHUPOBAHHOM MalIUHbI ThrOpUHTa.

12. HenerepmunaupoBanHas Marmuaa Teropuara (HIAMT).

13. IloHsiTHE BBIYUCIUTENBHOMN CIIOKHOCTU AITOpPUTMa KaK
YHClia IaroB HeJAETEPMUHUPOBAHHOW MaIlUHbI ThIOPHHTA.
14. Kimaccugukanus alropuT™MOB | 33124 110 BBIYUCITUTEIEHON
CJIOKHOCTH.

15. Ompenenenne MOTHHOMHAIBHON CBOAMMOCTH.

Knacc NP-nonHbIx 3a1ay.

16. DxBuBaneurHocts NP-1moHbIX 3a1a4.

17. loxazatenbcTBO NP-TIOSTHOTHI 321241 METOIOM CY>KEHUSI.
18. Tounsie MeTozb! pemieHns NP-ToTHBIX 3a/1a4.

19. O6mas cxema anropuTMa ¢ BO3BPATOM.

20. Ortceuenne noBTOpSIOIIKXCS pemeHuil. ['enepanus
pelIeHui B IEKCUKOTPapUuECKOM TTOPSIKE.

21. Moauduxkaryst o01eit cXeMbl IS pelIeHus 3a1a4d Ha
MHUHHUMYM.

22. Moaudukarius o01Ieit cXeMbl JIJIs pEIICHUs 3aa4d Ha
MakcuMyM. [IprHINTT BKITIOYEHUA-HEBKITIOUCHMS.

23. INoustue 3agaun ontuMusanuu. Pemenne NP-mojHbIx
3aJ1a4 ONTHMU3AINUN TPUOINKEHHBIMH aJTOPUTMAMH.

24. IlonsaTue abCOMOTHON MOTPEUTHOCTH MPUOIIKEHHOTO
pelIeHns 3ajaui ONTUMHU3AIIH.

25. IloHATHE OTHOCUTENILHOM MOTPELTHOCTH NPUOIHKEHHOTO
pelIeHns 3a7a91 ONITUMH3AIIHH.

26. BepxHue 1 HWKHHAE OLIEHKU TIOTPENTHOCTH MPHOIIKEHHBIX
aIrOPUTMOB.

27. lpubnuxEHHBIC aJITOPUTMBI JJIs 33]1a41 «Y TaKOBKa B
KoHTeWHepw». FF-anroputm. FFD-anropuTtwm.




OIIK-1.2

Pemiraet mpodeccrmonanbHbIC
3a1aunl ¢ MPUMEHEHUEM
METOI0B TEOPETHYECKOTO U
bKCIIEpUMEHTATLHOTO
CCIieTOBaHuUS

/ Ipakmuueckue 3a0anus

Bamanue 1

Pernth 3amauy «YnakoBKa B KOHTEHHEPB TOYHBIM U
FFD-anmroputmom. [l FFD-anroputMa HAMTH «TUTOXOM)
[IprIMep, TOCTPOUTH OECKOHEYHYIO CEPHUI0 «IIJIOXHX)» MTPHUMEPOB,
HAITH OTHOCUTEIBHYIO MOTPEIIHOCTb.

[KoHTpOsIBHBIE BOMPOCH:

1. HazoBwure 11e71€BYI0 (DYHKIIMIO ¥ OTpaHUICHIE JaHHOU 3a1a4H.
2. Kakoe ycnoBre HE0OXOAMMO MMPOBEPATH TPH YITAKOBKE
KaXK0ro mpeamera’?

3. B kakoM cirydae HeoOX0AUMO YBEITHMIUTH YUCIIO
MICTIONTE30BAaHHBIX KOHTEHHEPOB?

4. CKOJIBKO KOHTEHHEPOB OyZET 3all0THEHO B Xy/IIIeM ciydae?
5. Byner au oHa)K/Abl yIIaKOBaHHBIM MPEAMET MEePeIokeH B
pyTOIl KOHTEHHEp NPH YITaKOBKE TOYHBIM aTOPUTMOM?
FFD-anroputmom?

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

BanummTe peKypCUBHBIA BApUAHT aJlTOPUTMA C BO3BPATOM.
[KOHTpObHBIE BOTIPOCHL:

1. IIpu BBINOJHEHUHU KAKOTO YCIOBUS PEKYPCHS
OCTAHABJIMBACTCS?

2. [lepeuncnure nocne0BaTENbHOCTH IATOB MPH pealn3alun
ITPSIMOTO XOZa».

3. IlepeunciuTe NoCieI0BaTEIbHOCTh 111ar0B BO3BpaTa.

4. Peanu3yiiTe anropuT™ ¢ BO3BPATOM JJIsl pEIICHHUs JTI000H

Monenbao NP-tioHoM 3anaun

OIIK-8: CnocobGen pa3padaTbiBaTh AArOPUTMbI H MIPOTPAMMBI, IPUTOAHbIE A1 MPAKTHYECKOT0

NPUMEHCHUSA

OIIK-8.1

OmnpenensieT cpeacTsa
pa3paboTKH MPOTrpaMMHBIX
CPEJICTB IIJISl PEUICHUS
MPAKTHYECKUX 3a/1a4
npohecCHOHATBHON
JIeATeTLHOCTH

Teopemuueckue 60npocwi:
1. MammuHoe npexctasnenne rpados. Criucku
WHIU/IEHTHOCTH.
2. PaznuuHble cTpaTeruy cucTeMaTnieckoro ooxonaa rpados.
[ouck B rimyOuny Ha HeopueHTHpOoBaHHOM rpade. [lonck B
IIMPUHY HA HEOPUEHTUPOBAHHOM Tpade.
3. CnocoObl TOCTPOEHHUSI CTSTUBAOIIETO JIepeBa
HEOPHEHTHPOBAHHOTO rpada.
4. @yHnaMeHTaIbHOE MHOKECTBO LIUKJIOB
HEOPHEHTHPOBaHHOTO rpada.
5. bioku, TOYKM couIeHeHHs HEOPUEHTUPOBAHHOTO rpada.
6. DHIEepOB MyTh, SUIEPOB UK B HEOPHUEHTUPOBAHHOM rpade.
7. IlepeHOCHUMOCTBH aJNTOPUTMOB MTOKCKA B TIIyOUHY U MIUPUHY
Ha OPUEHTUPOBAHHBIE TPa(Bbl.
8. Kinaccudukanust 3aga4 1o cTeneHn CIOKHOCTH.
9. CpaBauTh anroputmel Dopaa-bemnmana, JleiikeTpsl,
®droiiaa o CIeayoluM KPUTEPUSIM:

- Tun rpada;

- pe3ysbTar paboThl;
- BBIYHCIIHUTEIbHAs CI0KHOCTB.

OIIK-8.2

PaspabatbiBaeT
AITOPUTMBI M TPOTPAMMBI
JUTSL PEIIICHUST TPUKIIATHBIX
3aj1a4 Pa3IMYHbIX KJIACCOB

Ipakmuueckue 3a0anbs.

1. Paznenuth HEOpHUEHTUPOBAHHBIN Tpad) Ha KOMIIOHEHTHI
CBSI3HOCTH C ITOMOIIBIO ITOMCKA B TIIyOUHY ¥ TIOUCKA B IITUPUHY.
2. Ha MmosiennbHOM HEeHarpy>KeHHOM HEOPHEHTHPOBAHHOM
rpade HAlTH KpaTYaRIINN IyTh MEKIY Iapoit
(PMKCUPOBAaHHBIX BEPIIIVH.

3. 3agaH HEOPUCHTUPOBAHHBIN CBS3HBIN Tpad 1 BepmmHa V. 3a
MTOJINHOMHAJIFHOE BPEMS OTIPEAETTUTD, TPOXOANT JIH Yepes V

XOTS OBl OJHWH IIUKIJI.




Kon
HHAMKATOpa

THAMKATOP JOCTHXKEHUS
KOMTIETEHIINN

OrieHOYHBIE CpeACTBA

4. HaiiTn KOMITOHEHTHI IBYCBSI3HOCTH ¥ TOYKH COUJICHEHUS
MO/JICJILHOT'O HEOPUEHTUPOBAHHOTO Tpada.

6. Ha MogensHOM Harpy:keHHOM oprpade HaAiTH KpaTdaiTimii
ITyTh MEXY Mapoi (PMKCHPOBAHHBIX BEPIIHH.

7. HaiiT B MOCKOBCKOM METPO KPAaTUaNIIN ITyTh MEXIY
JByMst cTaHIsIMA. CKOJIBKUMH M3BECTHBIMY BaMU
ANTOPUTMAMH 3TO MOYKHO C/I€TIaTh?

8. Packpacutb reorpadguieckyro KapTy B MUHUMAJIbLHOE YHCIIO0
LBETOB TaK, YTOOBI COCETHUE CTPaHbl HE OBLIN 3aKpaIICHbI
OJTHUM IIBETOM.

3aoanue k kypcosoii pabome « Onmumanvhoe pasmeujerie
00CTYACUBAIOWUX YEHMPOBY

1. OnTuManbHO pa3MeCTUTh 3aJaHHBINH THIT 00CTYKHBAIOIIETO
LIeHTpa Ha rpade 3aJaHHOTO THIIA.

2. [Ipunymats peanbHyI0 3a/1auy, COOTBETCTBYIOILYIO
MaTE€MaTHYECKON IIOCTAHOBKE.




