MUHUCTEPCTBO HAYKU 1 BBICHIEI'O OBPA3OBAHMA
POCCUKMCKOU ®EJIEPAIINN

deepaTbHOE TOCYAPCTBEHHOE GI0/KETHOE 00pa3oBaTebHOC YIPEKICHAE
BEICIETO 0Opa30BaHus
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PABOYAS INPOT'PAMMA JIUCHHUIIIMHBI (MOLY JIST)

MATEMATHYECKAA JIOTHKA U JJHCKPETHAA MATEMATHKA

HanpasieHue T0AroTOBKY (CIENHaIbHOCTD)
09.03.01 Mudopmaruka 1 BEIYUCIUTEIbHAS TEXHUKA

HanpasjieHHoCTh (IpodUIIb/CienHanu3ays) nporpaMmel
IIpoexTupoBanue u pazpaborka Web-npuioxenui

YpoBeHb BHICIIEro 00pa3oBanus - GaKaiaBpuar

dopMa 00yUeHHs
oYHAas

Nucrutyt/ Gakynsrer VIHCTHTYT SHEPreTHKH U aBTOMATH3UPOBAHHBIX CHCTEM

Kadepa BBIYKCIUTEIBEHON TEXHUKA U IIPOIPAMMHUPOBAHHS
Kype 2
Cemectp 3

MaruuToropek

2025 ron,



PaGouas nporpamma cocrarnena ua ocrose ®I'OC BO - HaxanaBpuar 1o
Hampasienuio noarorosku 09.03.01 MHdopMaTuKa H BEIMUCIMTEIbHAS TEXHAKA (mpukas
Muno6puayku Poccuu ot 19.09.2017 r. No 929)

PaGouas nporpamma pacemorpena u ozobpena Ha 3aceaHum Kadeapsr
BrrauciuTenbHOl TeXHUKA M IPOrpaMMEpOBaHHs ,
03.02.2025 r, nporoxon Ne 5

3aB. xadeapoii C;/)/ 2 O.C. Jlorynosa

/
Paboyas nporpamma ono6pena MeToxuuecKoi KOMHICCHE &Péi;y
04.02.2025 r. nporoxon Ne 3 * / /
ITpencenarens \__)///47/&2% ‘ - — B.P. Xpamumn
L i

Pabouas nporpamma cocrasnena:
CT. npenojasareis kadeapsr BTull, 7 H.A.KBacosa

Penenzenr:;

Aupexrop HUU «lIpomGesonacHocTs», i-p TeXH. HayK M.1O.Hapkesuu



JIMcT akTyajam3anuu padoyeil mporpamMmbl

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM roJly Ha 3aceqaHuu Kadeapsl BrUHCIUTEIHHON TEXHUKH U TIPOTPAMMHUPOBAHUS

ITporokon ot 20 . Ne
3aB. kadenpoii O.C. JlorynoBa

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa 1 o00peHa s peanusaruu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceaHuu Kaeapbl BhUUCIUTET,HOM TEXHUKHU U MPOTPAMMHPOBAHUS

ITporokon ot 20 . Ne
3aB. kadeapoii O.C. Jlorynona

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM roj1y Ha 3aceqaHuu Kadeapsl BrIYUCINTEIBHON TEXHUKH U ITPOrPAMMHPOBAHHSI

[Iporokonm ot 20 r. No
3aB. kadenpoii O.C. JloryHoBa

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4e0OHOM roJly Ha 3aceJaHuH Kadeapbl BBEYHCIUTENEHON TEXHUKU U IPOTPAMMHPOBAHUS

[Iporokon ot 20 . Ne
3aB. kadenpoii O.C. JloryHoBa




1 lesin ocBOCHUSA TUCHUTIIMHBI (MOYJIA)

[{ensimMu 0CBOEHMSI UCLHUIUIMHBI «MaTemMaTuueckas JOrMKa U TUCKpeTHast
MaTeMaTHKa» ABJISIOTCS: OBJIAZICHUE CTyIeHTaMU HEOOXO0AUMBIM YPOBHEM
ob1enpodeccuoOHaIbHBIX KOMIIETEHIMH, TIpeAnoaraloumx GopMIUpoBaHUe
CHCTEMaTU3UPOBAHHBIX 3HAHUN B 00JIACTH MAaTEMAaTUYECKOM JOIMKH U IUCKPETHOM
MaTeMaTHKH, IPHOOPETEHNE HABBIKOB PEIICHUS Psijia IPUKIIAJHBIX 33/1a4, B COOTBETCTBHH C
tpeboBanusmu ®I'OC BO no nanpasnenuto 09.03.01 MapopmaTrka 1 BHIYUCIUTEIbHAS
TEXHHUKA.

2 MecTo qucHUILIMHBI (MOYJIsI) B CTPYKType 00pa3oBaTeIbHOM NPOrpaMMbl

JucuunnrHa MatemaTtnyeckas JIOTMKa U IUCKPETHas MaTeMaTHKa BXOJUT B
00s13aTeNIbHYIO YacTh y4eOHOro I1aHa 00pa30BaTeIbHON POrPAMMBI.

JUis n3yyeHus JUCLUIUIMHBI HE0OXO0AUMBI 3HAaHUS (YMEHUS, BIIa/ICHU),
c(OpMHPOBAHHBIC B PE3yJIbTATE U3YUCHHS TUCIUIUIMH/ IPAKTUK:

IIpukiagHas MaTeMaTuKa

NudopmaTtuka

3HaHus (yMEHUs, BIa/IeHUs), IOTYYEHHbIE IPY U3yYEHUU JAHHOMN JUCIUIUINHbI
OyayT HeOOXOAUMBI [T U3YUSHHSI JUCIIUTUTHH/TIPAKTHK:

MopaenupoBanue

VY4eOHast - HaydHO-UCCIIE0BATENbCKas paboTa

[TpoexTHas NesTEABHOCTD

[TpoexTupoBaHue MPOrpaMMHBIX CPEJICTB

[Tpon3BOICTBEHHBII MEHEKMEHT

BeinonHenue u 3amura BbITYCKHOM KBaJTM(UKAITMOHHON paObOThI

Jlornueckoe nporpaMmmupoBaHue

CTpyKTypbl U MOJIETH JAaHHBIX

3 Komnerenuuu ody4arouerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILNIMHBI (MOLYJIS1) M IJIAHMPYEMble pPe3yJIbTaThl 00y4eHHs

B pe3ynbrare ocBoeHUs AMCUMILINHBI (MOAyJs) «Maremarudeckas JIoTHKa U
JMCKpeTHast MaTeMaTHKay 00yJaroIunics 10JKeH 001a1aTh CIeIyIOIMMH KOMIETEHIUSIMMU:

KOI[ HHJUKATOpa I/IHI[I/IKaTop JAOCTHIKCHUA KOMIICTCHIINN

OIIK-1 CriocobeH mpUMEeHsITh €CTECTBEHHOHAaYUHbIE U OOLIEMH)KEHEPHBIE 3HAHUS, METObI
MaTEMaTHYECKOI0 aHAJIN3a U MOJIETIMPOBAHUS, TEOPETUYECKOTO U IKCIIEPUMEHTAIBHOTO
HCCIIeIOBaHMsl B TPO(ECCHOHAILHOMN 1A TEIbHOCTH;

OIIK-1.1 PemraeT craniapTHbie mpodeccuoHaIbHbIE 33/1a4l  C IPUMEHEHHEM
€CTECTBEHHOHAYYHBIX M OOLIEHHKEHEPHBIX 3HAaHUH, METO/10B
MaTEeMaTHYECKOI0 aHaJIn3a U MOJIEITUPOBAHUS

OIIK-1.2 Pemaer npodeccrnonanbHble 3a1a4 ¢ IPUMEHEHHEM METOJI0B
TEOPETUYECKOTr0 U IKCIEPUMEHTAIBHOTO UCCIIETOBAHUS




4. CTpyKTypa, 00bEM U coepkaHue TUCHUILINHBI (MOLYJIs1)

OO0mmas TpyA0eMKOCTh JUCIMIUIMHBI COCTABIISIET 4 3aueTHBIX enuHull 144 akaj. 4acoB, B TOM

1207 (03) (K

— KOHTaKTHas pabora — 57,2 akaj. 4acos:

— ayauTopHasi — 54 akaj. 4acos;

— BHeayIMTOpHas — 3,2 akaJ. 4acos;

— camocTosTenbHas padota — 51,1 akaz. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. vac;

— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas ] o
KOHTaKTHas paboTa E z dopma TeKyIIero
& =
I B aKaJ. yacax 5] Bu KOHTPOJIA
Paznen/ rema 3 ( A ) == A . p Kox
g & © | caMOCTOSTeNbHOM |  yCIIeBaEMOCTH U
JUCLUATUINHBI 3 g « ., | xomnerenun
3 g 5 paboThI IPOMEKYTOUHON
nmab. | OpakT. | 5@
Jlex 3 s aTTecTaluu
’ 3aH. 3aH. O
1. OcHOBBI MaTeMaTH4ECKON
JIOTHKH
CamocToaTenbHOe
1.1 Jlornueckue cBs3KHy, U3y4eHune
(hopMyIbI, HHTEPIIPETALHSL. yueOHOI 1
ITocTtpoenue nokazarenabcTB 2 2 4 Hay4YHOM Omnpoc, nposepka OIIK-1.1,
B JIOTUKE BBICKa3bIBAHUM. JIUTEPATYPBI JOMAIlIHUX 3a1aHUH OIIK-1.2
TabnuyHelii ciocod [Noaroroska k
JIOKa3aTeJIbCTBA. nabopaTopHOMY
3aHATHIO
CamocTosTenbHOe
1.2 ®opmyiibl 1OTUKH U3y4eHne
BBbICKa3bIBaHUH U UX yueOHOil u
WHTEPIIpeTaIusI. 2 2 4 HayJHOU Ompoc, mpoBepka OIIK-1.1,
PaBHOCHIBHBIE (HOPMYITBL. JIUTEPATYPHI JOMAIIHUX 3a/1aHUH OIIK-1.2
3aK0H JIBOWCTBEHHOCTH. [Monroroska
Tabnuna paBHOCHUIBHOCTEH. nabopaTopHOMY
3aHATHIO
3
CamocToATenbHOE
1.3 HopmanbHbie popmbl H3y4YCHHE
noruaeckux dpopmyn (JJHO, yaeOHOI 1
KH®). CoBepiieHnsie 1 2 4 Hay4HOU Omnpoc, npoBepka OIIK-1.1,
HOpMaJbHEIE POPMBI JIUTEPATypHI JIOMAITHUX 3aJaHuH OIIK-1.2
JIOTHYECKHUX (POpMYIT [onroroska
(CAHD, CKHD). nabopaTopHOMY
3aHATHIO
CamocrosTensHoe
H3y4YeHHE
1.4 bynessl pyHKINH. yaeOHOI 1
IIpencraBnenne OyneBoit 1 4 5 Hay4HOU Omnpoc, npoBepka OIIK-1.1,
yHKIMH GOPMYIION JTOTHKH JIUTEPATypHI JIOMAITHUX 3aJaHuH OIIK-1.2
BBICKa3bIBaHHUN. INoaroroska k
nabopaTopHOMY
3aHATHIO
Hroro no paszaeny 6 10 17
2. OcHoBBI TEOpUH rpadoB




2.1 OCHOBHBIE MOHATHUS

CaMocTosTenbHOE
teopuu rpados. Teopema o
9 n3ydeHue
CyMMe cTeTieHel Beex .
BEpIIKH rpada u ee ye0uoi u
Hay4YHOU Omnpoc, nposepka OIIK-1.1,
cneacteus. Onepaiyu HaJ 2 4 6 N
JIUTEPATypHI JIOMAIIHUX 3aJaHui OIIK-1.2
rpadamu. Oprpads.
[loaroroska k
M3omopdusm rpados.
1a60paTOpPHOMY
Pemenue nornyeckux 3anau
3aHSTHUIO
pY TIOMOIIH TpadoB.
2.2 Marpuanoe
CaMocTosTenbHOE
npejicTaBieHue rpados.
n3ydeHue
Marpu1a HHIEIEHTHOCTH U .
MaTpHIIa CMEXHOCTH Tpada. yeouoi u
M ’ Hay4YHOU Omnpoc, nposepka OIIK-1.1,
uXx cBolicTBa. Paccrosnus B 3 6 5 N
JIUTEPATyphl JIOMAIIIHUX 3aJaHui OIIK-1.2
rpade. AITOPUTMBI TIOKCKA
. [loaroroska k
KpaTJaiIero myTd MeXAy
1a60paTOpHOMY
BepiiuHamu rpados. Paguyc
3aHSTHIO
U 1uametp rpada.
CamocTosTenbHOe
U3y4YeHUE
2.3 ITytu u nenu. CBsA3HbIE yueOHOIl u
rpadel. KomnoneHTsl 1 2 8 Hay4HOU Omnpoc, nposepka OIIK-1.1,
cBsizHOCTH oprpada. [Touck JIUTEepaTyphl JIOMAIITHUX 3aJJaHuH OIlK-1.2
MaplIupyTa B rpage. IMoaroToBka k
71a60paTOpHOMY
3aHSTHIO
CamocTosTenbHOe
U3y4YeHHE
2 s i
yr Hay4IHOM Omnpoc, nposepka OIIK-1.1,
(MapupyThI) B 2 4 91 N
JIUTEepaTyphl JIOMAIITHUX 3aJJaHuH OIlK-1.2
Harpy>XeHHbIX oprpadax
INoaroroska k
(rpadax).
nabopaTopHOMY
3aHSTHUIO
2.5A
Ol‘le/ll\fggg HI:II:I/[ I:a adax u 4 10 6 OIK-1.1,
HiH R TP OITK-1.2
CeTsX.
Wroro no pazneny 12 26 34,1
HWroro 3a cemectp 18 36 51,1 SK3aMeH
Hroro no aucuuruinae 18 36 51,1 SK3aMeH




5 Ob6pa3oBaTe/ibHbIE TEXHOJIOTHH

Jns peanuzanuu nperycCMOTPEHHBIX BUIOB Y4eOHOI pabOThI B KauecTBe
00pa30BaTeNbHbIX TEXHOJIOTUN B MPETOAaBaHUH JUCIUILIUHBI «/{HUCKpeTHas MaTeMaTHUKa»
UCTIOJIB3YIOTCS:

1. Tpaguumonusie 00pa3oBaTeIbHBIEC TEXHOIOTUH, OPUEHTHPOBAHHBIC HA
OpraHu3alo 00pa3oBaTeIbLHOrO MPoLIecca U MPEANOIarailyo NPsIMYyI0 TPAHCISIIHIO
3HAHUU OT MpernojaBaTesis K aCHUPAHTY.

@®opMbl yUeOHBIX 3aHATHI C NCIOJIB30BAaHUEM TPAJULIMOHHBIX TEXHOJIOTUM:

WNudopmanroHHas JIeKIus — MocaeI0BaTeIbHOE U3JI0KEHHE MaTepHraa B
JTUCUUIUIMHAPHOM JIOTHKE, OCYIIECTBIISIEMOE PEUMYIIIECTBEHHO BepOATbHBIMU CPEICTBAMHU
(MOHOJIOT TIpeno1aBaTeis).

JlaGopaTopHas pabota — opraHuzanus y4eOHOM padOTHI C peaaTbHbIMU
MaTepHabHBIMU M HH(POPMALIMOHHBIMH 00BEKTaMHU, SKCIIEPUMEHTANIbHAS paboTa ¢
aHAJIOTOBBIMH MOJICJISIMU PE-aJIbHBIX OOBEKTOB.

2. lnTepakTUBHBIE TEXHOJIOTUH 00YUYEHHUS — OpTaHU3alHs 00pa30BaTEIbHOTO
mpolecca, KoTopas Mmpe/rnoiaraeT akTUBHOE U HETMHEITHOE B3aUMOJICHCTBHE BCEX
YYaCTHHUKOB, JIOCTHKEHHE Ha 3TOH OCHOBE JIMYHOCTHO 3HAYUMOTO JJISl HUX
00pa3oBaTEeNBFHOTO PE3yNbTaTa.

6 YueOHO-MeTOAMYeCKOE 00ecriedeHre CAaMOCTOATEIbHOI PadoThl 00y4aK0IHXCH

[IpencraBieHo B npuaoxeHuu 1.

7 OueHO4YHbIE CPeICTBA VISl IPOBEIeHUsI IPOMEKYTOYHOM aTTeCTAIluN
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00ecnieYeHHe TUCIHUIIINHBI

a) OcHoBHas JUTEpaTypa:

1. CynonnaroB C.B., luckperHas MaTtematuka : yueoHuk / Cynoruiatos C.B. -
Hosocu-6upck : U3a-so HI'TY, 2016. - 280 c. (Cepus "Yuebnuku HI'TY") - ISBN 978-5-
7782-2820-7 - Tekcr : anekrponnsiit // OBC "Koncynsrant crymenra : [caiir]. - URL :
http://www.studentlibrary.ru/book/ISBN9785778228207.html.

2. l'amkos, C. b. [luckpeTHas MmaTeMaTHKa: y4eOHUK U IPaKTUKyM Juid By30B / C. b.
l"amkos, A. b. ®ponos. — 3-e u3 ., ucnp. u gon. — Mocksa: U3natensctBo FOpaiit, 2019.
— 483 ¢. — (Bricmee oopazoBanne). — ISBN 978-5-534-11613-7. — Tekcr:
anexktpouubii // DBC FOpaiit [caiit]. — URL: https://www.biblio-online.ru/bcode/445753

0) lonoJiHUTe/ILHAS JIUTEPATypa:

1. baBpun, . U. JluckpeTHas MmaremMatuka. Y4eOHUK U 3aJJaUHUK: JIJIS1 IPUKIATHOTO
6axanaBpuata / U. U. baBpun. — MockBa: U3natensctBo FOpaiit, 2019. — 193 c¢. —
(bakanasp. [Tpuknagnoii kype). — ISBN 978-5-534-07065-1. — TekcT: 21eKTpOHHBIH //
3BC IOpaiir [caiit]. — URL: https://www.biblio-online.ru/bcode/432994

2. JluckpeTHas MaTeMaTHka [ DIeKTpoHHBIN pecypc]: yueO. mocobue / BacuibeBa A.
B. - Kpacnosipck : COY, 2016. -
http://www.studentlibrary.ru/book/ISBN9785763835113.html

B) MeToanueckue yKazaHusi:

Bukroposa, H.b. /luckpernas matemaruka. byness! ¢pyHKunu: cOOpHUK
KOHTPOJBHBIX padot / Bukroposa H. b. - M.: IIpocnekr, 2018. - 80 c. - ISBN 978-5-392-
24197-2 - Texct: anexkrponnsii // ObC "KoHcynbTanT crynenTa': [cait]. - URL:
http://www.studentlibrary.ru/book/ISBN9785392241972.html



r) [IlporpammHoe odecnieuenne u UHTEepHeT-pecypcehl:

IIporpammHoe obecnevyenune

HaumenoBanue .
o Ne norosopa Cpoxk nelicTBUS TULIEH3UH

7Zip cB00OOTHO pacnpocTpansiemoe [10 0eccpovHO
MS Off_lce 2007 Ne 135 ot 17.09.2007 O6eccpouHo
Professional

STATISTICA B.6 |K-139-08 ot 22.12.2008 0eccpovHO
FAR Manager cB00OOIHO pacnpocTpansiemoe [10 0eccpovHO
MAXIMA cB0OOAHO pactpoctpansemoe [10 O6eccpouHo
Linux Calculate cB00O1HO pacmpocTpansemoe [10 OeccpodHo

IIpodeccnonanbubie 0a3bl JAHHBIX M HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMBI

HaszBanue kypca CchlKa
DjekTpoHHas 0a3a nepuoauvecKux u3nanuii East View
Information Services, OO0 «MBHUC»

https://dlib.eastview.com/

HanuonansHas nHGOpMamoHHO-aHATUTHYECKAS URL:

cucrema — Poccuiickuii nuaekc HaydHoro nutupoBanus | https://elibrary.ru/project_risc.
(PUHLY) asp

denepaabHOE TOCYAAPCTBEHHOE OFOKETHOE

yupexaenne «DeaepaabHblii HHCTUTYT URL.: http://www1.fips.ru/

HpOMLIH.IJ'I@HHOﬁ COOCTBEHHOCTH)

https://www.rsl.ru/ru/4readers
/catalogues/
DekTpoHHbIe pecypchl oudimoreku MI'TY um. I'.1. https://host.megaprolib.net/M
Hocoga P0109/Web

9 MaTepuajibHO-TeXHUYeCKOe ofecrneyeHue JUCHUIIMHBI (MO1yJIs1)

Poccuiickas ['ocynapctBennas 6ubnuoreka. Karamoru

MarepuanabHO-TEXHHUECKOE 00eCTIeYeHHEe AUCIUTIINHBI BKIIFOYALT:

VY4eOHble ayAUTOpUH I TPOBEEHUS JIEKIIMOHHBIX 3aHATHI: MynbTUMeTuITHbIE
CpeZAcTBa XpaHEHUs, Iepeadu 1 MpecTaBleH s HH(OpMaIu

Kommnbrotepnsle kiacesl LlienTpa unpopmannonssix TexHoioruid @I'bOY BITO
«MTI'TY» IlepconanbHble KOMIBIOTEPHI, 00BETMHEHHBIE B JIOKAJTBHBIE CETH C BHIXOJIOM B
Internet, ocHaieHHBIE COBPEMEHHBIMU ITPOTPAMMHO-METOANYECKMMH KOMILJIEKCAMH ISl
peleHus 3a/1a4 B 001acTH UH(YOPMATHKH U BEIYUCIU-TEIbHON TEXHUKU

[Tomerienus 171t camocTosITeNbHOM paboThl 0O0ydaronuxcs IlepconanbHble
KoMIbioTephl ¢ makerom MS Office, Beixogom B IHTEpHET U ¢ IOCTYIIOM B 3JICKTPOHHYIO
nH(pOPMaIIMOHHO-00Pa30BaATEIBHYIO CPEly YHHBEPCUTETA

[Tomerienue Juist XpaHeHUs U TPOPHUIAKTHUECKOTO 00CITy)KUBaHUS Y4eOHOTO
obopynoBanus Ilkads! a1 XpaHeHUs] y4eOHO-METOANYECKON TOKyMEHTAllUH, Y4eOHO-
HarJsIIHBIX TOCOOM 1 ydyeOHOro 000pyI0BaHuUs

VY4eOHble ayAUTOPUH I TPOBEIEHUS TPYIIIOBBIX U MHIUBUTYaTbHBIX
KOHCYJIbTAINH, TEKYIIEro KOHTPOJIS U MPOMEKYTOUHON aTTeCTalluu.

Ipunoxenne 1

6. YueOHO-MeTOANYeCKOE 00ecnedeHne CAMOCTOATEIBLHOM padoThl 00y4YaommXxcst

ITo mucuunnuue «MaTtemaTuyeckas JIOTMKAa M JUCKPETHas MaTeMaTHKa» MPEayCMOTpEHa
ayJUTOpHAs U BHEAYJUTOPHAsI CAMOCTOSITeNIbHAst paboTa 00y4yaromuxcsl.



AynuTopHas ~ camMoCTOATENbHas  paboTa  CTYACHTOB MPEANOJaracT  BBITIOJIHCHHE
71a00paTOPHBIX pabOT HA TAOOPATOPHBIX 3aHATHUSIX.
Pasnen/ tema Bun camocrositenbHOM Koi-Bo DopMbI
JIMCUUTIIMHBI paboThl 4acoB KOHTPOJIS
Pa3nen 1. OcHOBBI MaTeMaTHYECKOM JIOTHKU
1.1 Jloruyeckue cBsi3ku, HOPMYJIBL, [ToaroroBka x 1ab0paTOPHEIM 9 VYcTHsIit onpoc.

unTepnpetanus. [loctpoenue
JI0Ka3aTeNbCTB B JIOTUKE BBICKA3bIBAHUH.
TabnuuHbli cOCO0 J0Ka3aTeNbCTBA.

3aHATUAM. COCTaBUTH
3JICKTPOHHBIC Ta6J'II/IIH>I
WCTUHHOCTH BBICKA3bIBAHUM.

3amuTa nporpaMMsl

MuHHMMaNbHBIE TYTH (MapIIPyTHI) B
Harpy>keHHbIX oprpadax (rpadax).

paboram. Pa3paborka
MPOTPaMMBbI ITOUCKa BCEX
KpaTuaiinmx myTeit ot
3a7laHHO BepLIMHBI rpada 10
JPYTHX BEPUINH

1.2 dopMyItbl TOTHKH BBICKA3bIBAHUN U [ToaroroBka x 1ab0paTOPHEIM 9 VYcerHbll onpoc
UX UHTepnpeTanus. PaBHocUIbHBIE 3aHATHSM.
(opMynbl. 3aKOH JBOMCTBEHHOCTH.
Tabnwna paBHOCHIEHOCTEH.
1.3 HopmanbHble (hOpMBI JIOTHYECKUX IToaroroBka K 1a00pPaTOPHEIM 9 VYeTHBIN onpoc
dopmyn (JHD, KH®). CosepiueHHbIe 3aaaTusAM. Pazpabotka 3amTa IporpaMMBI
HOpMalbHble (GOPMBI JTOTHYECKUX TIpOrpaMMBI IOy 4CHIL
bopmyn (CITH®, CKH®D). OyneBoit pyHKIINH Ha OCHOBE
TaOMHIBI HICTHHHOCTH
hopMyIIBL.
1.4 Bynessl pynkuun. [Ipencrasnenue IToaroroBka Kk 1a00pPaTOPHEIM 9 VYerHblit onpoc.
OyneBoit GyHKIMH HOPMYIIOH JIOTHKU pabotam. Paszpaborka 3amura
BBICKA3LIBAHMIA. Mpe3eHTalui Ha TeMBI: Mpe3eHTalHH.
Heuerkas noruka 3amura IporpaMMsl
Teopust HEUETKUX MHOKECTB
IIpunsTue peleHuil Ha OCHOBE
THM.
PazpaboTka mporpamMMsl o
TIIP
HTroro no pazaeny 36
Pasnen 2. OcHOBHI Teopuu rpadoB
2.1 OCHOBHBIE TIOHATHSI TEOPUH IpadoB. IMoaroroBka K 1a00pPaTOPHEIM 9 YerHbli omnpoc.
Teopema 0 cymMe cTereHen Bcex BepiinH | 3aHATHAM. CamocrosTenpHast 3amuTa
rpada u ee ciesicTBs. ONepaiyy Haj pabora: Pemenne nornaeckux Mpe3eHTaIuN
rpadamu. Oprpadsl. Uzomopduzm 3ajiat Ha OCHOBC TCOpUH
rpados. [Tonbop u pemenue
rpadoB. PemmeHne TOrHIecknx 3a1ad pu | oo o anau. PaspaGoTika
TNOMOLIH TPagoB. MpOrpamMMbl rpagUIecKoro
n300pakeHus aepena o
CHMBOJTY.
2.2 MarpuuHoe npezacrasienue rpagos. | [Tonroroeka k 1adopaTopHbIM 9 YerHblii onpoc.
Marpuia HHIHAEHTHOCTH ¥ MaTpHIA 3aHsATHAM. PaspaboTka 3amuTa IporpamMMel
CMeKHOCTH rpada, UX CBOHCTBA. TpOrpaMMBI OHCKa
Paccrosnus B rpade. AITopuTMBI IOMCKA KpaTHAMIIIIX [YTCH B
. HEOPUEHTHPOBAaHHOM Tpade
KpaT4afero myTH MKy BepIIMHAMHA
rpados. Pagnyc u tnamerp rpada.
2.3 Ilytrm m uenu. CsszHbie Tpadsl | [loAroToBka K JEKIHH U 9 YcrHbiit onpoc
KoMIoHeHTHI cBs3HOCTH oprpada. [Touck | J1ad0paTopHO# pabote. 3awuTa mporpamMmsI
MapupyTa B rpade. PaspaboTka MpOTpaMMBbI
MOVCKA KPaTYanIIero myTH B
OPHEHTHPOBaHHOM rpade.
2.4 HarpyeHHbIE TpadBbl. IMoaroroBka k 1a00paTOPHBIM 91 3amura NporpaMmBal.




Paznen/ Tema Bug camocrosarensHOM Komn-Bo Dopmbl

JUCIUTUTHHBI paboThI JacoB KOHTPOJIS
2.5. AnropuTMBI ONITHMHU3ALUY HA [TonroroBka k 1ab0paTOPHBIM 6 3amuTa mporpamMm
Fpaq)ax U ceTsIX. pa60TaM. Pa3pa60TKa

porpamMM MOUCKa
MaKCHMaJIbHOTO 1
MHHUMAaJIBHOTO
MOKPBIBAIOLIETO JIepeBa Ha
HEOPUEHTUPOBAHHOM U
OpHEHTHPOBAHHOM Tpadax.
PaspaboTka moncka
MaKCHMAJIHOTO ITIOTOKA B CETH.

HTroro no pazaeny 42,1

HToro mo nucuuminge 78,1 DK3aMeH.

IIpumepHbIe aynuTopHbIe JJadopaTopHbie padoTsl (AJIP):

AJIP Nel. «@opMyJibl TOTHKH BBICKa3bIBAHMI»

CocTaBuTh Ta6nnuy HCTHUHHOCTHU

1. Ad(p=2q)v(@r=>s)=>(PAs=>qgAs)
O)p=F®=q

2. a)(p> N> @Vr=q)
0) p>q9=>@=>Dp)

Yupocturs:

3. (p=2@=n)A(Etvp)rAg=>(t=>71)
Jloka3aTs:

4. (p=2qNAq>p=1

AJIP Ne2. « ®@opMmyJibl ajiredpbl JTOTHKH

[IpencraButh popmyny u3 nynkra AJIP 1(1,2) B:
a) TU3BIOHKTUBHOW HOpPMaJIbHOM (COBEPILIEHHON HOpMalbHOM) hopme;

0) ¥ KOHBIOHKTUBHOIM HOPMAabHOU (COBEPIIIEHHONH HOPMAIBHOH (opMe.

AJIP N3 «ByaeBbl pyHKIIUM»

1. [TpencraButh OyneBy ¢pyukimio B CJHO u CKH® ¢ momombto:
a) PaBHOCWUJIBHBIX TpeoOpa3oBaHuii; 0) TaOIMIIBI HCTUHHOCTH:

x1<=>x2:X3/\.72'1VxZ.

2. Ucnonwszys CKH®, naiitu Haubosee NpocTyio U3 PaBHOCUIBHBIX OyieBYy (PYHKIIHIO OT TpeX
MepeMEHHBIX, KOTOpasi MPUHUMAET 3HaYeHHE | Ha cleayronux Habopax 3HaYCHUH ePEeMEHHBIX,
¥ TOJIBKO HA HUX:



£(0,0,1) = £(0,1,0) = £(1,1,0) = 1.

3. Ucnonb3ys CIIH®, HaiiTn Hanbosee MpoCTy0 M3 PaBHOCUIBHBIX OyileBYy (DYHKIIHIO OT
TpeX TNEepEeMEHHBIX, KOTopas NpuHUMaer 3HadeHue ( Ha crexyrommx Habopax 3HAYCHHIA
MEPEMEHHBIX, ¥ TOJIBKO HA HUX:

£(0,0,0) =1(0,1,0)=f(0,1,1) = f(1,1,1) = 0.
AJIP Ne4 «I1eMeHTBI HEYETKOM JTIOTHKID)
Bapuant Nel
1. BBIYHCIUTE CTENEHh HCTHHHOCTH BhIcKasbBanus, ecn u(P)=0,4; u(Q)=0,7
a) (1(P—7(Q&P))—(PvQ)&P
b) (P&1Q)—Q)~(Q—-P&IQ)
2.Ymupoct Gopmyiy
a) (x—>1Y)v2)&(1(x&y)>12)
b) 1((Tyvi12)=X)&(TX&(y—12))
3. Cnenyronryto hopMyiy peodpasyiiTe Tak, 4ToObI OHa coepkana Ju v
a) (X&7y)—(x&y)

4. Hafinute cTerneHb paBHOCHIIBHOCTH BhICKa3biBaHus A u B, ecrm

A=Xx&Yy2 d(x) € {0,3;0,2}
B=1x&"z d(y) € {0,1;0,8}
d(z)€0,7

AJIP Ne6 «Pemenne JOrH4eCKHX 32a9»

BapuaHTt 1

1. Anexcannp, bopuc, Bukrop, I'puropuii — 1py3bs: 0OJUH U3 HUX Bpad, Ipyrou —
KYPHAIUCT, TPETUN — TPEHEP, YETBEPTHIN — CTPOUTEIb.

1) Kypnanuct Hamucan cTathio 00 Anekcanape u ['puropuii.
2) Tpenep u )KypHaIUCT BMecTe ¢ boprucom XOamian B TYpUCTUUECKHUI TTOXOI.
3) Aunexcanap u bopuc 6buTH y Bpaua Ha preme.

KTt0 13 Hux k10?

2. KTO B KakoMm KJ1acce y4uTcs?

Amnppeit, bopuc, Bnanumup, I'eopruii, [lenuc, EBrennii, 3axap u Iletp yuaTtcs B pa3HbIX
KJ1accax OJIHOKOMIUIEKTHON BOCBMUJIETHEH LIKOJIE, MPpUYEM 110 cOOpy MeTajiojIoMa Kiiacc, B
KOTOpOM yuuTtcst AHapei, oborsai kinaccel boprca, Bimanumupa u 4eTBepThIid, a 1o cOopy
MaKyJaTyphl ceIbMOM Kitacc ooornan kiaccel ['eoprus u Jlenuca. 3axap Ha qBa Kjiacca cTapiie



bopuca, Ho Ha knacc Huxke ['eoprus. Jlenuc onepeann Auapes Ha kiacc. Baagumup B nepom
KJ1acce ObLT OTIIMYHUKOM. EBreHuil yunuTces B 3TOH IIKOJIE ¢ TPEThEro Kiacca, a [letp co
BTOPOTO.

bopuc u I'eopruii xuByT Ha ynuue Jlennna, JleHuc 1 MIECTUKIACCHUK — Ha YJIUIIE
['opbkoro, a Bnaaumup 1 yueHUK BTOpOro kiacca — Ha ynuie OokuHa.

KT0 13 HUX B KakoM KJ1acce y4uTcs?

3 . Yersipe cioprcmena Muxawn, Hukomnait, Oner u [1aBen yuactBoBaiiu B
COpPEBHOBAHUSX 10 OMATIIOHY W 3aHSJIM YEThIPE MPU30BLIX MecTa. Ha Bompoc, KTo Kakoe MecTo
3aHsI, CIIOPTCMEHBI JJanu 3 pa3HbIX OTBETA:

1)  Onmner 3ansn nepBoe Mecto, Hukomait — BTopoe
2)  Ouer — BTOpOE, [TaBen — TpeTbe
3)  Muxaun — BTopoe, [laBen — ueTBepTOE
[ToToM OHM NPUBHAIUCH, YTO OJIHA YACTh KAXKJIOTO OTBETA BEPHA, a Apyras — HEBEpHa.

Kakoe MecTo 3aHsu1 Kax Il cnopTcMeH?

HaiiTu MuHMManeHbIi yTh U3 v, B V; B oprpade, 3alaHHOM MaTpPHUILEH CMEXHOCTH:

0 00 01 10
/1 01 010 1\
1 10 11 00
011 0110
1 0 01 010
0 01 01 0O
1 10 11 00

AJIP Ne7 «MeTpHYecKHe XapaKTepUCTUKH rpaga»
Bapuanr 1

1 SBnsercs nu rpad, n300paKeHHBIH Ha PUCYHKE, SHIEPOBBIM U FAMEITBTOHOBBIM?

*—)

2. MoHO 11 00BECTH KapaH/aIlloM, HE OTPBIBasl €r0 OT OyMaru ¥ He MPOXO/Is M0 OJHOM JIMHUH JIBAXKIBI,
crienyromui rpad:




3. Onpenenure nuaMeTp U paauyc rpada, HaiauTe neHTp u nepudepuro rpada.

AJIP Ne8 «Kpartuaiimue nytu B rpagax»

BapwuaHT 1

1. Hangwute kpatyanwwuin nyte oT A go B.

a

2. Hangwute kpatyanwuin nytb oT A 0o B B rpacde ¢ Becowm.

A

7 g 3 3 1
4 1 £ B 2\\3
§
4 3 5 7
3 2 4 s o 1
5 4 2 2 3
4 1 B 3 ta} q
5 4 B 5 3
4 £ IF 4 5 2 3
B B 7 2 1 B

3. Hangute kpaTtyanwmi nyte oT A go U.



OO0pa3sen caMOCTOATEILHBIX M KOHTPOJIBHBIX padoT
AKP Ne 1

1. CoBepuieHHbIe IM3bIOHKTHBHBIEC HOPMAJIbHbIE (DOPMBI, COBepIIeHHbIEe KOHbIOHKTHBHbIE
HOpMaJibHbIe (JopMBbI

[Toctpouth TaOGMUIIBI UCTMHHOCTH ISl CIEAYIOIUX (GopMya anreOpbl BBICKA3bIBAHUNA U
npusecty 3TH Gopmyisl kK CITH® u CKHO.

((<xVvy) > a(=(x V) V) Valx Ay A—z)
((—|(yVZ)V—|x) - —|(yv—|z))/\—|(xv—|sz)
(ﬂxv((xVZ)A—'y)V(—'xAy)) S (zA=(xAy)
(—|(yAZ)V(x/\y/\z)v(—|z/\(—|xv—|y))) - (—yAz)
(mxV(@xAYyAaz)) > (2(my V2) A (Ax VY))
((xA—|y)V(y/\Z)) - a(xVyVaz)
(—|yv—|(zv (—ly/\—|z))) - (—|yv (x A=y) V(—|x/\z))
(=(xv=-yvz)Vvz) > (xA((yAz)V(—w/\—z)))
(xVy-2z) o (az->a(xAy)
. ((—|xVy) - —|(—|(xVy)VZ))V—|(xAyA—|z)
. ((ﬂ(sz)v—lx) - —|(yv—|z))A—|(xV—|sz)
.(—|xv((sz)/\—|y)V(—|x/\y))—> (zA=(xAy))
.(—|(yAz)V(x/\y/\z)v(—|z/\(—|xv—|y))) - (—yA2z)
. (—|xv(xAyA—|Z)) - (—|(ﬂsz)A(—|xVy))
(A=) V(yAZ) > a(xVyV-z)
. (—|yv—|(zv(—|y/\—|z))) - (—|yv(x/\—|y)v(—|xAz))
(Axvayvz)vz) —>(xA((yAz)V(—|y/\—|z))>
ﬂ(—|(sz—>y)v(yA—|z—>xV(—|yA—|z)))
Az y) o x) > a(x Ay Aaz)

© Noo bk~ wbdE
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20. (z>xAY) > (x> yA2) V(22 A(=xV ay))

2. UcunciieHne BLICKA3bIBAHUI

[Iycts @, ¥, X, 0 - popMyIibl UCUUCIICHHS BBICKa3bIBaHMH. [[ocTpOUTh BBIBO (hOPMYJIBI
HCUYHMCIICHMS BBICKA3bIBAHUI U3 JAHHOTI'O MHOKECTBA THITOTE3.
D+,

-V, d->X I,
P> X,¥W->X1,
D>,

D> Y,

D>,

-V
PV(PAY)
DAY F;

10. OV (APAY) F;
11. X->9,0 -5V,
12. PS5 XVUAD L,
13. O->YOND
14, DA NAO) F,
15. D+,

16. PA(DPAO)
17. OV (P AO)F,
18. DAY - 0 +;
19. O > Y

20. VY

CoNa~WNE

AKP Ne 2
1. ®opmyJibl JTOTHKH NPEANKATOB

Brimucats Bce nmoadopmysisl JaHHON (GopMyIibl cUrHaTypsl 2 = {+,,, < ,0} ¥ onpenenuThb
CBOOOJIHBIE U CBSA3aHHBIE IEpEMEHHbIE (DOPMYJIBL:

Vx((x +y < x) AmF=00;

AxVy(x+y=y) - (y <0));
VxVy((x-y=0)-> (x =0) Vv (y = 0));
VxVy((x < y) A (y < x) =)x = y);

vxAy((x < y) A (x=y)— 7 =)
Vy((x+0=x+y) > (y=0));
(x+y=0)-(0<x)VIy0<y);

vady((x < y) » (x +z < y));

(x < y) - Az~ &+z=y);

10. vx((x -y < y) v @<

11, 3x((x + x = x) A~CX=0D;

12. Vy((x +y= Z) A—|(x=0)—ﬁ(y=o));

13. x < Y)A(y < 2) » Yz O+2=%);

14. vx((x <y +x) > (0 <y)) V (x = 2);

15. vx(x-x Sx+x) AJy(x +y =0) > (2 < y);
16. vx3z(z+y =x) > (x 'y S 2) AVy(x + 0 = y);
17. vxvy(x -y =0) > (x =0) vV (y = 0);

18. 3z((x +y < 2) V (x + z = y)) "=

19. vavy((x +y = x) vVaz(x - z = y));

20. Ix((x-y=x+7y) A" (x=0)Ay=x).

©CoNoA~WNE



2. UctuHHOCTbL (hopMyrnbl FIOFMKM NpeanKaToB B anirebpanvyeckom cucteme

B cnegyrownx 3agadax npeamkatbl P(x) n Q(x) 3agaHbl HA MHOXeCTBE BCeX
AencteuTenbHbIX Yucen. CnegyeTt onpenennTs:

— MHOXeCTBO UCTUHHOCTU npeaunkata —P(x);
— CnpaseanuBo i OAHO U3 crnefyLwmnx COOTHOWEHUN P(x) - Q(x), Q(x) —» P(x).
OnpegenuTtb Takke, UICTUHHO MW NOXHO KaXgoe M3 BblCKa3blBaHUN:

a) VxP(x), 6) 3xP(x) B cny4vasx, korga npeaukat P(x) paccmaTtpmuBaeTcs Ha
yKa3aHHOM B COOTBETCTBYIOLLEM 3aaHNM MHTepBare.

1. P(x) 3apaH B Buae x? < 4x, Q(x) — B BUAe |x| < 4:
a) VxP(x), roe npegukat P(x) paccmaTpuBaeTcs Ha nHtepsane (0,4);

6) 3xP(x), roe npegukat P(x) paccMaTpmBaeTcs Ha UHTepBane (4,+ «).

2.P(x) 3apaH B BMae x V< 2, Q(x) — B Buae x? < 1:

a) VxP(x), roe npegukat P(x) paccmaTpuBaeTcst Ha nHtepaane (-«,2];
6) 3xP(x), roe npegukat P(x) paccMatpmBaeTcs Ha uHTepsane (-2,2).
3. P(x) 3apaH B BUAe x? > x, Q(x) — B Buae |x| > 1:

a) VxP(x), roe npegukat P(x) paccmaTpuBaeTcs Ha nHtepsane (-1,0);
6) 3xP(x), rae npegumkat P(x) paccMaTtpmBaeTcsa Ha UHTepBane [1,+ «).
4. P(x) 3apgaH B BUae x> —5x +4 =0, Q(x) — B BUAe |x| < 5:

a) VxP(x), roe npegukat P(x) paccmaTpuBaeTcs Ha nHtepsane [1,4];
6) 3xP(x), rae npegukat P(x) paccmaTpmBaeTcsa Ha UHTepeane [4,5].
5. P(x) 3apaH B BUAe x> + 4x + 4 =0, Q(x) — B BUAE |x| > 1:

a) VxP(x), roe npegukat P(x) paccMmaTtpuBaeTcs Ha uHTepsane [-2,2];
6) 3xP(x), rae npeaukat P(x) paccmaTpuBaeTcs Ha nHtepsarne [0,2].
6. P(x) 3apaH B BMae x2 — 6x +8 < 0, Q(x) — B BUAE |x| < 4:

a) VxP(x), rae npegukat P(x) paccMmatpmBaeTcs Ha uHTepsane (2,4);
6) 3xP(x), rae npeaukat P(x) paccmaTpuBaeTcs Ha nHtepsarne [3,4].
7. P(x) 3apaH B BMae x2 > 16, Q(x) — B BMae x2 — 25 > 0:

a) VxP(x), roe npeaukat P(x) paccMmaTpuBaeTcs Ha nHtepsarne (-<,-4);

6) 3xP(x), rae npegukat P(x) paccMmatpmBaeTcs Ha uHTepsane (-4,4).



8. P(x) 3apaH B BUae x? > 3x, Q(x) — B BuAe x? — 4x > 0:

a) VxP(x), roe npeaukat P(x) paccMmaTpuBaeTcs Ha uHTeparne [3, + «);
6) 3xP(x), rae npeaukat P(x) paccmaTtpuBaeTcsa Ha nHtepsarne [0,3].
9. P(x) 3agaH B Buae |x| > 5, Q(x) — B BUAe x? > 25:

a) VxP(x), roe npeaukat P(x) paccmaTpuBaeTcs Ha nHtepsane (-6,-5);
6) 3xP(x), rae npegukat P(x) paccMmatpmBaeTcs Ha uHTepeane (-6,6).
10. P(x) 3agaH B Buae 4x?> —1 > 0, Q(x) — B BMAe x2 > 1:

a) VxP(x), roe npeaukat P(x) paccmaTtpuBaeTcs Ha uHtepsane [0,5;1);
6) 3xP(x), rae npeaumkat P(x) paccmaTtpmBaeTtcsa Ha uHtepsane (0,1).
11. P(x) 3agaH B BuAe x? < 6x, Q(x) — B BUAE |x| < 6:

a) VxP(x), roe npegukat P(x) paccmaTpuBaeTcs Ha nHtepsane (0,6);
6) 3xP(x), rae npegukat P(x) paccMaTpmBaeTcs Ha UHTepBane (6,+ «).
12.P(x) 3agaH B BUAe x V< 4, Q(x) — B Buae x2 < 1:

a) VxP(x), roe npeaukat P(x) paccmaTpuBaeTcst Ha nHtepaane (-»,4];
6) 3xP(x), rae npeamkat P(x) paccMmatpmBaeTcs Ha uHTepeane (-4,4).
13. P(x) 3agaH B BUAe x2 > 2x, Q(x) — B BUAe |x| > 2:

a) VxP(x), roe npegukat P(x) paccmaTpuBaeTcs Ha nHtepsane (-2,0);
6) 3xP(x), rae npegukat P(x) paccMaTpmBaeTCsa Ha UHTepBane [2,+ «).
14. P(x) 3agaH B BUae x2 —5x + 6 = 0, Q(x) — B BUAe |x| < 5:

a) VxP(x), roe npegukat P(x) paccmaTpuBaeTcs Ha nHtepsane [1,4];
6) 3xP(x), rae npegukaT P(x) paccmaTtpmBaeTcsa Ha uHTepsarne [3,6].
15. P(x) 3agaH B Buae x2 + 6x +9 = 0, Q(x) — B BUAE |x| > 2:

a) VxP(x), roe npegukat P(x) paccmatpmBaeTcs Ha uHTepsane [-3,3];
6) 3xP(x), rae npeaukat P(x) paccmaTtpuBaeTcs Ha nHtepsarne [0,3].
16. P(x) 3agaH B Buae x2 — 7x + 10 < 0, Q(x) — B BUAE |x| < 5:

a) VxP(x), roe npegukat P(x) paccmaTpuBaeTcsl Ha nHtepaane (2,6);
6) 3xP(x), rae npeaukat P(x) paccMmaTpuBaeTcs Ha nHtepsane [1,6].
17. P(x) 3agaH B Buae x2 > 9, Q(x) — B Buae x? — 16 > 0:

a) VxP(x), rae npeaukat P(x) paccMmaTpuBaeTcs Ha nHtepsane (-«<,-3);



6) 3xP(x), rae npegukat P(x) paccMmatpmBaeTcs Ha uHTepsane (-4,4).

18. P(x) 3agaH B Buae x2 > 5x, Q(x) — B BuAe x2 — 7x > 0:

a) VxP(x), roe npeaukat P(x) paccMmaTpuBaeTcs Ha uHTeparne [3, + «);

6) 3xP(x), rae npegukat P(x) paccmaTtpmBaeTcsa Ha uHTepsane [0,7].

19. P(x) 3anaH B Buge |x| > 8, Q(x) — B Buge x? > 16:

a) VxP(x), roe npeaukat P(x) paccmaTpuBaeTcs Ha nHtepsane (-5,0);

6) 3xP(x), rae npeaukat P(x) paccmaTtpuBaeTcsa Ha nHtepsane (-8,8).

20. P(x) 3apaH B BMae 9x% — 1 > 0, Q(x) — B BMAe x2 > 4:

a) VxP(x), roe npegukat P(x) paccmaTpuBaeTcs Ha nHtepsane [0;1);

6) 3xP(x), rae npegukat P(x) paccmatpmBaeTcs Ha uHTepeane (-1,2).
AKP Ne3

1. CocTaBuTb cumBon gepesa (puc. 1)

15 6 v
o p 11 o

5 5 23
4/ 1
14 1 13 2< / 20
. . - e 17
5 7 6 19
18

24

P

2. BoccTtaHoBUTL AepeBo N0 CUMBOSY:

8
9
Puc. 1

a(G)=(3,3,4,5,17,4, 4,18, 15,12, 13, 17, 6, 14, 9, 10, 19, 11)

3. OTcopTupoBaTh CNMCOK NO BO3PACTaHMIO, UCMOMNb3ys AEPEBO COPTUPOBKM
7,15, 3,4, 2,8,16,17,9,5, 14, 21, 1, 6, 10, 11, 16

4. TocTponTb NOKpbIBalOLLEE AEPEBO HAUMHAs C BEPLUMHbI Vo, UCNOMb3YS:
a) nouck no rnyouHe;

6) nouck no wupuHe; (puc. 2)

NS LT
N /




5. HanTtu kpatyanwmnin nyTb OT BEPLUMHbI S 40 BepLlunHbl t. (puc. 3)

Puc. 3

6. MNocTponTe MakcuMarnbHbIN NOKpbIBaOLWKUIA nec rpada (puc. 4)

7. MocTpoliTe MMHMMAarnbHOE NOKpbIBatoLLee AepeBo rpada Ha puc. 4.



Hpunaoxenne 2

7. OnleHOYHbIE cpeacrea 1Jist IPOBEACHUS HpOMe)KyTOqHOﬁ arrecranmuu

Kon Muaukatop AoCTIKEHUS

O1eHOYHBIC CPEICTBA
WHINKATOPA KOMIIETEHIINN

OIIK-1- Cnioco0eH NPUMEHSITH €CTeCTBEeHHOHAYYHbIE U 001leHHKeHEPHbIE 3HAHUS, METO/IbI
MaTeMATH4YeCKOIr0 AaHAJINU3a U MO/IeJTHPOBAHUS, TEOPETHYECKOI0 U IKCIIEPUMEHTAIbHOTO
HCCJIeI0BAHUSA B IPO(eCCHOHAIBHOI 1eATeJIbHOCTH

OIlK-1.1 Pemraer crangapTHsie IlepeyeHb TEOpeTHYECKHX BONIPOCOB K
npodecCHOHATIbHBIC 33JaUl C | IK3aAMEHY
MIPUMEHEHNUEM 1. Brbicka3bIBaHUA U JIOTUYECKUE ONEPALIUU HAJT
€CTECTBEHHOHAYYHBIX U HUMH. TaOIUIBI HICTUHHOCTH.
OOIIeMH)KEHEPHBIX 3HAHUMH, 2. ®opmyibl anreOpsl Joruku. TaBTosorus,
METOJI0B MaTEMaTUYECKOTO IPOTHBOPEYHE, BHITOTHUMBIE (DOPMYIIBI.
aHaJIM3a U MOJACIIUPOBAHUS 3. PaBHocunbHOCTH hOpMyI (OIpeieeHue,
Teopema).
4. OcHOBHBIE CBOMCTBA JIOTUYECKUX OTMEPALIUH.
5. JIu3bIOHKTHBHAS HOpMaJbHas popma

dbopMyIibl (ompeienieHus, TeopeMa).

6. KobroHKTHBHAS HOpMalbHAs popma
dbopMyIibl (ompeaeneHus, Teopema).

7. CosepieHHasi JU3bIOHKTUBHAS HOpMaJbHas
dbopma Gopmynsl (onpeeneHue, TeopeMa).

8. CogepiieHHas KOHBIOHKTUBHAS HOpMaJIbHAsI
dbopma Gopmynsl (ompeaeneHue, TeopemMa).

9. Bbynerw pynkuuu. [Ipencrasienne OyneBbIX
bynkuunit popmyinoii, Haxosmeiics B CIHO.

10. Byness! ¢pynkiuu. [Ipencrasiienne OyneBbIX
bynkuuit popmynoit, Haxosmeiics B CKHO.

11. lenu nepexnroyaTeneir. MuHUMH3AIUSA
OyJIeBBIX BBIPaKECHHM.

12. Jloruueckue ceTr. MUHUME3AIUS OyIEBBIX
BBIPAKCHUM.

13. Jloruka npeaukatoB. KBaHTOpBHI.

14. I'padb1. OCHOBHBIE TIOHATHSL.

15. CMeXHOCTh, HHIIMACHTHOCTD, CTCIICHU
BEpIINH rpada.

16. NU3omopdusm rpados.

17. MatpuuHnoe 3agaHue rpados.

18. Cs3HOCTH rpa)oB (OCHOBHBIE TIOHSTHS,
OTHOILIEHHE CBSI3HOCTH).

19. Paznenstoniee MHOXKECTBO, pa3pe3, MOCT B
rpade.

20. IMouck mapmpyta B rpade. Anroputm Tappu.

21. Tlouck myTeit ¢ MUHUMaIbHBIM YHCIIOM JIYT.

22. MeTrpudeckue XapaKTepUCTUKH rpadoB.

23. MuHMManbHBIE TyTH B HATPY>KEHHBIX Tpadax.
CBolicTBa MUHUMAJIBHBIX ITyTEH.

24. ANTOpUTM HaXO0XJICHUS MUHUMAIILHOTO MTYyTH
B Harpy»XeHHBIX oprpadax.

25. Diinepossl rpadsl. Kputepuii sitiepoBoctu 1
ero cieactsus. Anroputm @uepu moucka
SUJIEPOBOM LIETIH.




Kon
HHAUKATOpA

I/IHIII/lKaTOP JAOCTHKCHUSA
KOMIICTCHIINHU

OueHoYHBIE CPeACTBA

26. 'ammiibTOHOBHI Tpadbl. 3a1a49M, MPUBOISAIINE
K IMOMCKY raMIJIbTOHOBA IIUKJIA.
JlocTaTouYHBIH MPU3HAK TAMHILTOHOBOCTH.

27. JlepeBbsi. CBOIiCTBA IEPEBLEB.
[TokpsIBaroiee 1epeBo.

28. ANropuT™M NOCTPOCHHUS MAKCUMAIBHOTO U
MHUHHUMAJIBHOT'O TIOKPBIBAIOIICTO JICPEBa.

OIIK-1.2

Pemaer npodeccronanbHbIe
3a71a4M C MPUMEHCHUEM
METOJIOB TEOPETHYECKOTO U
IKCIIEPUMEHTAILHOTO
UCCIICIOBAHHS

1. HaliTu MUHUMAJBHBIA TyTh U3 V,; B V7 B
oprpade, 3aJJaHHOM MaTPULIEH CMEKHOCTH:
0 0

|
1010101
110110 0|
0110110
100101 O|
0010100
1101100

\ )

2. TloctpouTh TOKpEIBatomee nepeBo rpada,
HAuuHasi ¢ BEPIIMHBI Vo, UCIIOIb3YS:
a) OMCK 1O IiTyOuHe; 0) MOUCK MO LINPUHE;

Vo

3. BoccTaHOBUTH JIEpEBO MO CUMBOITY:
a(G)=(7,4,3,8,7,6,6,5,10, 11, 9, 12, 12, 14,
18, 17, 12, 10).

4. YrpocTuTs:

(p:>q)&(r:>q)&(t:> pvr)&t:>q

5. Pemmts ¢ mnomompio anredpbl  JIOTUKH
BBICKA3bIBaHUM.

Tpu ydeHHMKa pa3IWyHBIX IIKOJ  ropoja
Hosropona npuexanu Ha OTABIX B OAUH JIETHUH
narepb. Ha Bompoc BokaToro, B KakMX IIKOJIAX
ropoJia OHU y4yaTcsl, KaKJbli JaJl OTBET:

[Ters: «A yuych B mikone Ne 24, a JIEHs - B mIKoJIE
Ne8».

JIéns: «51 yaycs B mikose Ne 24, a Tlers B mikoire Ne
30».

Komst: «S yaycs B ikoite Ne 24, a Tlers - B mkosre
Ne 8».




Kon NHaukaTop 10CTHKEHUSA

OueHoYHBIE CPeACTBA
HHIUKATOpPA KOMIIeTeHIIMH

BoxaTplii, yIUBIEHHBIA MPOTUBOPEUUAMHU B
OTBETax peOsT, MONPOCHWI MX OOBSICHHUTH, TIC
mpaBja, a e JIoXb. Toraa pedsra MpU3HAIUCE,
YTO B OTBETAX KAXIOTO U3 HUX OJHO YTBEPKIACHUE
BEPHO, a APYyroe JIOKHO. B kakoif mikosie y4yurcs
Ka)KIbII U3 MaJILYUKOB?

6.IlpencraBute OyneBy ¢ynkmuio B CJIHD u
CKH® C IIOMOIIBIO:

a) paBHOCHUJILHBIX MPE0Opa30BaHMIA;
0) TaOJUIIBI ICTUHHOCTH
X,V Xy = Xy AXp & Xy

7.Pemuth ¢ momomikio rpada.Buepa

BEYECPOM:

1) Auzpeii OTIpaBHIICS HA KOHLIEPT.

2) UBan mipoBén BpeMst ¢ Obroii.

3) Bacwunuii tak u He yBuzencs ¢ UpuHoi.

4) Bepa noGbiBajia B KHHO.

5) Hpa mocMoTpera CreKTakiib B TeaTpe.

6) Kakas-To mapa moceTwsia XymI0KeCTBEHHYIO
BBICTaBKY.

Kpome Tex, Koro Mbl y)xe Ha3BaJIM, MOCTOSHHBIMU
qJIeHaMu TOM ke kommnanuu Obutr Oner u Kars.
BMmecre ¢ KaXXIbIM IOHOIICH Ha TOM K€ BUJE
KYJIBTYPHBIX MEPOTIPUATHN MMPUCYTCTBOBAJIA OTHA
neBymika. Kto ¢ kem Ob11 U r1€?

[Topsiox mpoBeneHHUs] MPOMEKYTOUHOM aTTecTalllK, MOKa3aTelu U KPUTEpUHU
OLIEHUBAHMSL:

[TpomexyTouHasi aTTecTalys Mo AUCIUILIMHE BKIIOYAET TEOPETHIECKUE BOTIPOCHI,
MO3BOJISIOIINE OLIEHUTh YPOBEHb YCBOGHUS O00YYAIOIIUMUCS 3HaHUHM, U IPAKTUYECKHE 3a/1aHus,
BBISIBIISIFOLIME CTENIEHb C(POPMUPOBAHHOCTH YMEHUH U BIaICHUIA, TPOBOIUTCS B OPME SK3aMEHA.
DK3aMeH N0 JaHHOM JUCLHUIUIMHE MPOBOJAUTCS B YCTHOM (JOpME MO 3K3aMEHAIMOHHBIM
OmneraM, KaXIblii M3 KOTOPBIX BKJIIOYAET 2 TEOPETHUYECKUX BOIPOCAa M OJHO TMPAKTHUECKOE
3aJjaHKe.

[Toka3zarenu U KpUTEPUU OIICHUBAHUS dK3aMEHa!

— Ha OLIEHKY «OTJHYHO» (5 0amnoB) — oOyyaromuicss 1eMOHCTPUPYET BBICOKUN YPOBEHb
c(OPMHUPOBAHHOCTH KOMIIETCHIINH, BCECTOPOHHEE, CHCTEMAaTHYeCKOe H TJIyOOKOe 3HaHHE
y4eOHOro MaTepuasia, CBOOOJHO BBINOJHAET IMPAKTHYECKHE 3aJaHHs, CBOOOIHO OIEpUpYyeT
3HAaHUSIMH, YMEHUSMH, IPUMEHSET UX B CHTYallUsX MTOBBIIICHHON CII0KHOCTH.

— Ha OILIEHKY «Xopoumoy» (4 Oamna) — oOydarouuiicss AeMOHCTPUPYET CPEIHUN ypOBEHb
c(OPMHUPOBAHHOCTH KOMITETCHIIUH: OCHOBHBIC 3HAHHs, yYMEHHS OCBOCHBI, HO [OITYCKAIOTCS
HE3HAYUTENIbHbIE OMIMOKU, HETOYHOCTH, 3aTPYIHEHHSI TPU aHATMTUYECKHUX ONEpaIusX, IepeHoce
3HAaHWI U yMEHHUI Ha HOBBIC, HECTAH/IaPTHBIC CUTYAIIHH.

— Ha OLEHKY «yIOBJETBOPUTEIBbHO» (3 Oamna) — oOyyaromuiics JEMOHCTPUPYET
MIOPOTOBBIA YPOBEHb C(HOPMHUPOBAHHOCTH KOMITETCHIIMH: B XOA€ KOHTPOJBHBIX MEPOIPHITHI
JIOMYCKAIOTCS OLIMOKH, MPOSIBIAETCS OTCYTCTBHE OT/IENbHBIX 3HAHUN, YMEHHH, HABBIKOB,
00yJaromuiCsl WUCTIBITHIBACT 3HAYUTEIbHBIC 3aTPYJAHEHUS TpPU ONEPHUPOBAHUU 3HAHUSIMH H
YMEHUSIMH NIPH UX TEPEHOCE Ha HOBBbIE CUTYAallUU.

— Ha OIICHKY «HEey/I0BJIETBOPUTEIbHOY (2 Oaiia) — 00yJaromuiicst IeMOHCTPUPYET 3HAHUS
He 6ostee 20% TeopeTHUECKOro Marepuana, JoMycKaeT CyIeCTBEHHbIE OIINOKH, HE MOKET




[I0Ka3aTh UHTEIIJICKTYaIbHbIE HABBIKM PELICHUS IIPOCTHIX 3a7a4;
I 00y4aroNIMics HEe MOKET TMOKa3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEICHUS U

00BsicHeHUS! MH(POPMAIIMN, HE MOXKET MOKa3aTh WHTEIUICKTYaJbHbIE HAaBBIKU
pELIeHUs IIPOCThIX 3a/1ad.



TeopeTnyeckue BONPOCHI IJIsl IK3aMeHA
. CriocoOBbI 3a1jaHUsT MHOKECTB.

. Onepanuu Haj MHOXKecTBamu. VX cBolicTBa.

. OTHOIICHUS HA MHOKECTBaX. bHApHBIE OTHOIIECHUS U CITIOCOOBI MX 3aJIaHHUS.
. CnenuanbpHbIC BUIBI OMHAPHBIX OTHOIIICHHI.

. MOLIHOCTh KOHEYHOTO MHOKECTBA. DPOpMyJia BKIFOUEHUN U UCKITIOUCHHUIA.

. MomHocTh 0eckoHeYHOro MHOKecTBa. CueTHBIe MHOKECTBA M MUX CBOMCTBA.

. Onepanu Ha MHOKecTBax. AnreOpsl. [Ipumepsr.
. bunapusie onepanuu. Buasl OMHapHBIX onepanuii.

. Honmyrpynmsl. [Ipumepsr.

. I'pynner. IIpumepsr.

. Bynesesr anre6pe1. [Ipumepsr.

. Onpenenenue rpada. Yactu rpada. [loarpadsl, ocTOBBL

. 3aJlaHue HEOPHUEHTUPOBAHHOTO Tpacda C MOMOIIBI0 MATPHII.

. 3alaHue OpUEHTHPOBAHHOTO Tpada ¢ MOMOIIIBIO MATPHII.

. U3somopdusm rpados.

. MapmipyTsl, 11enu, TUKIIBI cBsi3HOTO rpada. PaccTosaus B rpade.
. Imametp u paauyc rpada. Llentp rpada u quamerpaibHas 1elb.
. KpaTuaiiimmii myTs Ha HeHarpy>keHHOM rpade.

. KpaTuaiimmii myTs Ha Harpy>xeHHOM rpade.

. Jlec u nepeBbs.

. [luxmomatryeckoe 9yuciio rpada.

. JlepeBbs ¢ IpoHyMepOBaHHBIMHU BepmnHaMu. CUMBOII JiepeBa.

. CranmapTHoe n300pakeHre JepeBa C KOPHEM.

. Kanonunueckoe nzobpaxenue aepepa. [lociae1oBaTeIbHOCTh BECOB.

. 3aJla4ya 0 MUHMMAJIBHOM COEIMHEHHUH.

. Beicka3bIBaHUs U onepanuu HaJl HUMU. TaOIuIbl HCTUHHOCTH.
. ByneBsl GyHKIIMU U CTIOCOOBI MX 33/1aHUS.

. ByneBsl GyHKIIMM OJTHON U IBYX NMEPEMEHHBIX.

. @opmynsl anredpsl Toruku. bynesst popmyiibl. CBoiicTBa OyneBbIX (HOPMYIL.
. Ananutnueckoe npeacrasieHue 0yneBbix GpyHkuuid. CIH® u JTHO.

. CKH® u KH®.

. Konrtaktaeie cxemsl. [ToHsiTHE O MUHUMU3aUU OyJIEBbIX (DYHKINH.

1. BapuaHT aynuTOpHOIi KOHTPOJLHON padoTsl (AKP) no Treme «MHokecTBa»

1 2 3 n n+2
1. Jloka3arts, o s+ St St .t =2 -

2. Nmeercs 30 moner moctomHCTBOM 1, 2 W 5 pyOneit. CKONBKO CYIIECTBYET Pa3IMYHBIX
KOMOMHAIM MOHET (Hanpumep, 5 MoHeT 1o 1 py6umo, 18 — mo nBa, 7 — o 5 py6uieit)?

3. Bsruuciure C3 — A - P.

4. 27 CTyIEHTOB PELIMIN MOCETUTh JIETOM MECTHBIE NOCTONpHMeyaTelbHOCTH. B Apkaume
nmoObBaio 16 denoBek, B KamoBoii memepe — 18 yenoBek, Ha ApckoM kamHe — 19
yenoBek; B Apkaume n B Kamosoil nemepe — 10 yenosek, B KamoBoil memepe u Ha

Apckom kamMHe — 13, Ha Apckom kamHe U B Apkaume — 12. CKOJIbKO 4eloBeK MoObIBAIO
BO BCEX TPEX MECTAX, €CIIU IBOE PELIWIA HUKY/A HE €3UTh?



5. A =[2;8],B = (4;10). M300pazure Ha YUCIOBOI MPsAMOIi WK MIOCKOcTH AU B, AN B, A, B,
AAB, A X B.

6. Ha MHOECTBE A=1{1,2734} 3a4aHOo OuHapHOE OTHOIIIEHUE
R ={(1,1),(2,2),(3,3), (44),(1,4)}. llposeputrh sBisieTcss TU OHO 1) pedIieKCUBHBIM, 2)
aHTUPEIICKCUBHBIM, 3) CUMMETPUYHBIM, 4) aHTUCUMMETPUYHBIM, 5) TPAaH3UTHUBHBIM, 0)
SKBUBAJICHTHBIM, 7) OTHOLICHUEM IMOPsAKA. 3anucarb MaTPUIly OTHOILIEHUS U MOCTPOUTH
rpad.

7. JlokasaTb, YTO MHOKECTBO M MHOTO4IEHOB f(x) = ax? + bx + ¢, e a, b, ¢ € R, cTeneHU HE
BBIIIIE BTOPOM C OOBIYHOM Omeparueii CIoKeHUsT 00pa3yeT Tpynmy. YKKATE CAUHUIHBINA U
OOpaTHBIN JIEMEHTHI.

8. YcraHOBHTE B3aMMHO OJTHO3HAYHOE COOTBETCTBHUE MEKIY MPOMEXKyTKamMu (4; 9] u [7; 12).

2. Bapuant AKP no teme
«IlepexawuaresabHbie QyHKIIUI)

[Toctpouts Tabnuiy 3HaYeHH (QyHKIUK ((x@y) <—>z)(x — z) . YKazarp, SBISETCS JH
(YHKITUS BBIMOJTHUMOM, TOXXIECTBEHHO UCTUHHOW WIJIH TOXKIECTBEHHO JIOKHOM.
[TpoBepuTh, SIBASETCS JIM 3aKJIIOUCHHUE JJIOTHYECKHUM CIICCTBUEM MTOCBHLIOK.

Ecnu xanmuTanoBIOXKeHUsI OCTAaHYTCA MOCTOSTHHBIMH, TO BO3PACTYT MPABUTEIbCTBEHHBIC
pacxojbl WK BO3HUKHET Oe3paboTuua. Eciu mpaBUTENbCTBEHHBIE PAcXO/bl HE BO3PACTyT, TO
Hajorn OyayT cHWkeHbl. Ecim Hasorm OymyT CHWKCHBI W KAIUTAJIOBIIOKCHHS OCTaHYTCS
MIOCTOSIHHBIMH, TO Oe3paboTuiia He Bo3HUKHET. Clie10BaTEIbHO, TPAaBUTEILCTBEHHBIC PACXOIbI
BO3pACTYT.

MunumuzupoBate ¢ nomoinsio kKapTel Kapuno JJH® u KH® dynkumm f(xq, X, x3,%4) =
(0001 0000 1100 0000).
YIpoCTUTh KOHTAKTHYIO CXEMY, UCIIOJIb3Yys SKBUBAJIICHTHBIE TPEOOPa30BaHHUS.

Hna dyskuun f(x,y,z) = (1101 101 ll—_F‘L noctpouth 1) CAHW, 2) CKH®, 3) nomuHOoM
KerankuHa.

[IpoBeputh, sBnsgercs u (YHKIIMOHATBHO TONHOW cuctema X = {xy,x — y}. Eciu cuctema
(YHKIIMOHATBHO TIOJIHAS, TO BBISICHUTB, SIBJISIETCS JIM OHA 0a3UCOM.

Bapuaunt AKP no reme «I'padpbn»

3anaua 1. Jlan rpad.

1. CocraBuTh TaONMILy CTENIEHEN p U p BCEX BepIIUH rpada.

2. Bommcare nertiu, KpaTHbele pedpa, KOHIEBbIE BEPUIMHBI U peOpa, MOCTHI M TOUKU
COUICHEHHUS.
VYka3arpe Kakue-HUOYIb MapuIpyT, HEMNb U LUK B Tpade.
3anucaTh MaTPUILy CMEKHOCTH.
3anucarh MaTpULy HHIUJEHTHOCTH.

ok w



gkrwn

6. OmpenenuTh pacCTOSIHUS MEXy BCEMH BepIIMHAMHU rpada, yKa3aTh MaKCUMaJIbHOE
yAajeHue Kaxaou BepmuHbl. Halith ieHTpsl, paguyc, nuametp. [loctpouTs kakyro-
HUOYIb TUaMETPATBHYIO IIETIb.

7. Haiitu nukioMaTuyeckoe Yucio rpada 1 nocTpouTh IePeBo, MOKpbIBatoliee rpad
(ocToBHOE EepeBo rpada).

8. Omnpenenuts, sBisieTcs Ju rpad AByA0IbHBIM. [locTpouTh MaKCUMaIbHYIO
JIBYJIOJIBHYIO 4acTh Tpada.

3agaua 2. /lansl Tpu rpada.
1. Haiitu cpenu nanHbIx rpadoB dMIEpOB U yKa3aTh B HEM SHIEPOB UK HyMepaueit

peodep.

2. Haiitu cpeau ganHbix rpadoB rpad ¢ 3MIepoBoii IEMbIO M [MOKA3aTh €€ HyMepaluen
peodep.

3. TlocTpouTh B KaKI0M K3 rpa)OB raMHIBTOHOB UK. [IpOBEPUTH I KAXKIOTO U3
rpadoB mocrarouHoe ycinosue p(V;) = g, TJIe 1 — YUCJIO BEPIIIHH, a p
IIOACUYUTHIBACTCA ITOCIIC OT6paCI>IBaHI/I$I METCJIb U OTOXKACCTBJIICHUS KPAaTHBIX peGep.

2.1, G G,
W V; Vs
V
5 Vi
\,
\ V;
3apaua 3.

ITo naHHO# MaTpuUIle MHIUAEHTHOCTH MOCTPOUTH OPUEHTUPOBAHHBIN Tpad (CTPOKH
COOTBETCTBYIOT peOpam, a cTOJIO0IBI BepiuHaM rpada).

CocrtaButh Tabnuy creneHei rpaga. [IpoBeputs, sIBISETCS U OH SHIEPOBBIM.
VYkazarb Kakoi-HUOYb MapuIpyT B rpade.

3anucaTh MaTPUILy CMEKHOCTH IOCTPOEHHOTO rpada.

OmnpenenuTh pacCcTOSTHUS MEXTYy BCEMHU BepIIMHAMU Tpada.



0 1 0 0
1 0 0 0\
1 -1 0 0
-1 0 1 0|
-1 0 0 1
0 0 1 -1
0 0 0 2

3anaua 4. /lan HarpyXeHHBIH rpad.
1. TloctpouTh MUHUMAIHHOE COCTUHEHHE rpada U HAUTH €ro JIHHY.

2. HWcnonp3ys anroput™m  JIeWKCTpbl, HaWTH MapmIpyT MUHUMAJIbHOW  JIJIMHBI,
COEAUHAIOLIMI BEPIIUHBI V1 U Vis.

3agaua S.
1. [To naHHOMY CHMBOJIY IOCTPOUTH JIEPEBO.
2. Onpenenuth TUIBI BCEX BEPIIUH AepeBa. HaiiTu ero neHTp, pagunyc u iuaMerp.
3. [TocTpouTh KOpHEBOE AEPEBO C KOPHEM a) B BepIluuHe 1, 6) B LIEHTpe JepeBa.
4. B kaxxq0M U3 npeapayuX CIy4aeB 3alucarh Mocle0BaTeIbHOCTh BECOB BEPIIIHH.
1 1 1
1 1 2

3agauya 6. Iloctpouts xpomarndeckuil noauHoM 1(G, A) rpada G U OnpenenuTb ero
xpoMatuueckoe 9uciio y(G).



