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Pa6ouas nporpamma cocrasnena Ha ocHoBe ®I'OC BO - 6akanaspuat no
Haripasienuto noarorosku 09.03.03 Tpuknannas uapopmaruka (nprukas MuHoGpHayku
Poccun ot 19.09.2017 r. Ne 922)

Pabouas nporpamma paccMoTpeHa 1 0100peHa Ha 3acenannu kadeapel  [IpukianHoii
mMaTeMaTHKH U MHOpMaTHKK
14.01.2025, npotokon Ne 5
3aB. kadeapoii 10.A. U3Bekos

Pa6ouas nporpamma ofo6peHa MeToauueckoil KOMUCCHER,

uC
03.02.2025 r. npoTokon Ne 3 P
[pencenarens mw/“ 10.B. Comosa

CornacoBaHo:
3aB. kadenpoii Busnec-unpopmarrku u um.’po% HBIX TeXHOﬂngﬁ

I".H. UycaButuna

PaGouas nporpamma cocragineHa: ﬁ}j
noueHT kapenpel [IMuM, kaua. ¢pus.-mar. Hayk WGkt JI.B.CmupHoBa

PelienzeHT: M
3aB. Kadeapoit ®U3KnKu, KaHA. PH3.-MaT. HAYK ‘. JI.M.Jlonrymmu




JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
ydeOHOM o1y Ha 3acenannu kagenpsl [IpukianHoil MaTeMaTHKU U HHPOPMATHKU

[Iporokonm ot 20 . Ne

3aB. kadenpoii 10.A. UsBekos

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM rojy Ha 3acefqanuu Kadeapsl [IpukiaaHoi MaTeMaTHKU U HHPOPMATHKA

[Iporokom ot 20 . Ne
3aB. kadenpoii 10.A. U3BekoB

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM rojly Ha 3acefnanuu Kadeapsl [IpukiaaHoil MaTeMaTHKU U HHPOPMATUKH

[Iporokon ot 20 . Ne

3aB. kadenpoit 10.A. U3Bexos

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM rojy Ha 3acefnanuu Kadeapsl [IpukiaaHoil MaTeMaTHKU U HHPOPMATUKH

IIporokom or 20 . Ne
3aB. kadeapoii [O0.A. 13BekoB




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[{ensiMu OCBOCHMSI TUCIUIUIMHBI «MaTteMaTnyeckas JIOruka U JUCKpPEeTHAs
MaTeMaTHKa» SBJISIOTCA: OBJa/IeHUE CTYACHTaMU HEOOXOAUMBIM YPOBHEM
o0uienpogeccuoHaNbHBIX KOMIIETEHIUH, MTpeanoaralommx GopMUpoBaHue
CUCTeMAaTHU3UPOBAHHBIX 3HAHUI B 00JIACTH MAaTEeMaTUYECKOM JIOTUKU U TUCKPETHOM
MaTeMaTHKH, MPUOOPETEHNE HABBIKOB PEIICHUsI psiAa MPUKIIAJAHbBIX 33[1a4, B COOTBETCTBUH C
tpedoBanusimMu PI'OC BO no nanpasnenuro 09.03.03 "IIpuknagnas nHdopmaTuka'.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

Jucnunnuna MaTemaTudeckas JOruka U IUCKpeTHasi MaTeMaTUKA BXOJAUT B
00s3aTeNbHYI0 YaCTh Y4eOHOT0 T1aHa 00pa30BaTeNbHOM MPOrpaMMBl.

s u3ydeHus TUCHUIUIMHBI HEOOXOAUMBI 3HAHUS (YMEHHUS, BIAICHHUS),
c(OpMHPOBAHHBIC B PE3yJIbTATE N3YUCHHS TUCIUIUIMH/ IPAKTUK:

IIpukiagHas MaTeMaTuKa

NudopmaTtuka

3HaHus (YMEHUs, BIa/IeHUs ), IOTYYECHHbIE IPY U3yYEHUU JaHHOM UCIUIUINHBI
OyayT HeOOXOAUMBI [T U3Y4EHHSI TUCIUILINH/TIPAKTHK:

MaremaTtrueckoe MOAEITUPOBAHUE

BrlunciauTenbHble CUCTEMBI, CETH M TEJIEKOMMYHUKAUU

Teopust BEpOATHOCTEN U MaTeMaTUYECKasl CTaTUCTUKA

WHupopmalinoHHbIE TEXHOJIOTUU B YIIPABICHUH IIPOEKTAMU

3 Komnerenuun ody4varonierocsi, opmupyembie B pe3yJbTaTe 0CBOCHUSA

AUCHUILIMHBI (MOAYJIs1) M IUIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

B pe3ynbrate ocBoeHUs TUCHMITIMHBI (MOayis) «MaTemaTtuyeckas JIOTUKa U
JMCKpeTHast MaTeMaTHKay 00yJaroIuics 10JKeH 001a1aTh CIeIyOIMMH KOMIETEHIUSMMU:

KO)I HHAUKaTopa I/IHI[I/IKaTop JOCTHXKCHUS KOMIICTCHIINN

OIIK-1 Cnocoben NMPUMCHATH CCTCCTBCHHOHAYYHBIC U O6H_ICI/IH)KCHepHLIe 3HaHHUA, METOJbI
MAaTEMaTUYCCKOT' O aHAJIN3a U MOACITIUPOBAHUS, TECOPCTUUCCKOTI'O U OKCIICPUMCHTAJIIbHOT'O
HUCCICIOBAaHUA B HpO(l)CCCPIOHS.JIBHOfI ACATCIIBHOCTH,

OIIK-1.1 Pemaer ctannapTHbie IpoecCUOHATIBHBIC 3a/1a4l € IPUMEHEHUEM
€CTECTBEHHOHAYYHBIX M OOILIEMH)KEHEPHBIX 3HAHU, METO/I0B
MaTeMaTHYECKOT0 aHaJIN3a U MOJIETTMPOBAHUS

OIIK-1.2 Pemaet npodeccronanbHble 33124l ¢ IPUMEHEHHEM METOJI0B
TEOPETUYECKOTr0 U IKCIEPUMEHTAIBHOTO UCCIIETOBAHMS




4. CTpykTypa, 00bEM U coiepsKaHue TUCHUTITHHBI (MOYJIs1)

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX eauHuI] 144 akaja. yacoB, B TOM

HHUCJIIC:

— KOHTaKTHas paboTa — 55 akaj. 4yacos:

— aynutopHas — 54 akaj. 4acos;

— BHeayquTopHas — | akaj. 4acos;

— camocTosTenbHas pabota — 89 akaj. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

®dopma aTTeCTalMu - 3a4€T C OLEHKOMN

AynutopHas 3 8
KOHTaKTHas padorta Z = dopma TeKyIero
Pasxen/ Tema § (B akaz. yacax) é E{ Bun } KOHTPOJISt Ko
N — : g O | caMOCTOATENLHOM | ycHeBAEMOCTH M | o\ o
@) g 5 paboThI MPOMEXYTOYHOH
Tex. 1ab. NpaKT. 28 aTTecTaluu
3aH. 3aH. | U &
1. OcHOBBI MaTeMaTH4ECKON
JIOTHKH
CamocrosTenbHOe
1.1 Jlorngyeckue cBS3KH, H3y4eHUe
(hopMyIIbI, HUHTEPIIPETAIIHSL. yueOHO# 1
TTocTpoeHue ToKa3aTeIbCTB 2 4 10 HAYYHOM Omnpoc, poBepka OIlK-1.1,
B JIOTUKE BBICKa3bIBAHUM. JIUTEPATypbl JOMAIlIHUX 33/1aHUH OIIK-1.2
TabnuyHelii ciocod [Noaroroska k
JI0Ka3aTeJIbCTBA. 1a00paTOpHOMY
3aHATHIO
CamocrosTenpHOe
1.2 ®opmyiibl 1OTUKH H3y4eHHE
BBICKA3bIBAHUHN U UX yaeOHOW 1
HWHTEPIIPETAIHS. 2 5 10 HayJHOU Ompoc, mpoBepka OIIK-1.1,
PaBHOCHIBHBIE (HOPMYITBL. JIUTEPATyPHI JOMAIIHUX 3a/1aHUH OIIK-1.2
3aKoH JBOMCTBEHHOCTH. [Noaroroska k
Tabnuua paBHOCHIBLHOCTEH. 1a00paTOpHOMY
3aHATHIO
3
CamocrosTenpHOe
1.3 Hopmanbhbie hopmbl HU3y4yeHue
norudeckux dpopmya (AHD, yueOHOIt n
KH®). CosepiueHnsie 2 5 10 Hay4HOU Omnpoc, npoBepka OIIK-1.1,
HOpMaJibHbIe (HOPMBI JIUTEPATypHI JIOMAITHUX 3aJaHuH OIIK-1.2
JIOTHYECKUX GopmMys [onroroska
(CAH®, CKHD). nabopaTopHOMY
3aHATHIO
CamocrosTenpHOe
U3yuCHHE
1.4 Bynessl GyHKINH. yueOHOI
IIpencrasnenue GyneBoit 2 4 1 Hay4HOU Omnpoc, npoBepka OIIK-1.1,
(dhyHKIMU GOPMYIION JIOTUKU JIUTEPATypHI JIOMAITHUX 3aJaHuH OIIK-1.2
BBICKa3bIBaHHUN. INoaroroska k
nabopaTopHOMY
3aHATHIO
Hroro no paszaeny 8 18 41

2. OcHOBBI TEOpUH rpadoB




2.1 OCHOBHBIE TOHATHS

CamocTosATeIbHOE

n3yvdeHune
. T o
TEOpUH Fpa(l)OBv eopemMa o yaeGHOi 1
CyMMe CTeIeHeH Bcex o
HAYYHOH Omnpoc, npoBepka OIlK-1.1,
BEpIIMH rpada u ce 3 5 11 .
JUTEpaTyphl JIOMAIIIHUX 3aJaHui OIIK-1.2
cienctBusi. Oneparnuu Haj
IloaroroBka k
rpadamu. Oprpads.
Hzomopdusm rpadon nabopatopHomy
3aHSITHIO
CamocrosTenbHOE
2.2 MarpuuHoe HU3y4ECHHE
npejicTaBieHue rpados. yueOHOM U
Marpuiia HHIHACHTHOCTH U 3 5 11 HAYYHOU Omnpoc, npoBepka OIlK-1.1,
MaTpHIla CMEXHOCTH Tpada, JUTEPATYPbI JTIOMAIIHUX 3aJaHu OIlK-1.2
ux cBoiictBa. PaccrosiHus B IloaroroBka k
rpade. nabopaTopHOMY
3aHSITHIO
CamocrosTenbHOe
U3ydeHHe
2.3 ITytu u nenu. CBsA3HbIE y4eOHOil u
rpadsl. KoMmoHeHTHI 2 4 12 HAy4YHOH Omnpoc, npoBepka OIlK-1.1,
cBsizHOCTH oprpada. [Touck JUTEPATYPbI JTIOMAIITHUX 3aJaHu# OIlK-1.2
Mapiipyta B rpade. IToxroroBka
1a00paTOpHOMY
3aHSITHIO
CamocrosTenbHOe
2.4 Harpyxenusle rpadpl. HBycHie
yueOHOi u
MuHuManbHbIe TyTH N
HAy4YHOM Omnpoc, npoBepka OIlK-1.1,
(MapIpyThl) B 2 4 14 .
TUTEePaTypHI JOMAIIHUX 3aJaHui OIIK-1.2
HarpyXeHHbIX oprpadax
IToaroroBka k
(rpadax).
nabopaToOpHOMY
3aHATHIO
HWroro no pazaeny 10 18 48
HWroro 3a cemectp 18 36 89 3320
Hroro no aucuuruinae 18 36 89 3a4eT ¢ OLEHKOMI




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jis peanu3anuu npeaycMOTPEHHBIX BUJIOB yueOHOM paboThI B KauecTBe
00pa3oBaTeNbHBIX TEXHOJIOTHH B MPETOIaBaHUH JUCIUIUIMHBI «/UCKpeTHast MaTeMaTHKa
HCHOJIb3YIOTCS:

1. Tpaguumonusie 00pa3oBaTeIbHBIC TEXHOIOTUH, OPUEHTHPOBAHHBIC HA
OpTaHU3aIMI0 00PA30BATEIBHOTO MPOIECCa U MPEAIOATAIONIYI0 IPSIMYIO TPAHCISIIHIO
3HAHUU OT MpenoJaBaTelis K aCIUPAHTY.

@®opMbl yUeOHBIX 3aHATHI C NCIOJIB30BAHUEM TPAJULIMOHHBIX TEXHOJIOTUM:

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

JlaboparopHas paboTa — opranu3amnus yaeOHoi paboTsl C peaTbHBIMU
MaTepHaTbHBIMU M HH(POPMALIMOHHBIMHA 00BEKTaMH, SKCIIEpUMEHTalIbHast padoTa ¢
aHAJIOTOBBIMH MOJIEJISIMU Pe-aJIbHBIX OOBEKTOB.

2. lHTepakTUBHbIE TEXHOJIOTUU 00YUYEHUS — OpraHu3aus 00pa3oBaTeIbHOIO
rpouecca, KoTopas IpearoaracT akTUBHOE M HEJTMHEMHOE B3aUMOAECHCTBHE BCEX
YYaCTHHUKOB, JIOCTHKEHUE HA 3TOM OCHOBE JMYHOCTHO 3HAYMMOI'O 11 HUX
00pa30oBaTeNbHOrO Pe3yybTaTa.

6 YueOHO-MeTOqMYECKOE 0O0ecTieyeHHe CAMOCTOATEILHOM padoThl 00y4YaommXxcst

[IpencraBieHo B mpuaoKeHuu 1.

7 OueHO4YHBbIE CPeICTBA VIl IPOBEIeHUsI IPOMEKYTOYHOM aTTeCTAlluN
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMUYECKOE U MH(POPMAIIMOHHOE o0ecTieYeHre TUCITUIITTUHBI

a) OcHoBHas JuTEpaTypa:

1. T'ucun, B. b. JluckperHas MaremaTrka : yueOHUK U TPAKTUKYM JIs BY30B /

B. b. I'ncun. — 2-e u3z., nepepad. u non. — Mocksa : M3narensctBo HOpaiit, 2024. —
468 c. — (Bricmiee oopazoBanne). — ISBN 978-5-534-16763-4. — TekcT : 31EeKTPOHHBIH //
OopasoBarenbHas miathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/535959 (nata
obpamienus: 13.01.2025).

2. Tamkos, C. b. JluckperHas MaremMaTuka : y4eOHUK U MMPAKTUKYM JIJIsl BY30B /

C. b. l'amikog, A. b. ®ponos. — 4-e uza., nepepad. u qon. — Mocksa : U3narenbcTBo
HOpaiir, 2024. — 530 c. — (Bricmee obpazoBanue). — ISBN 978-5-534-17718-3. —
Texcr : anexTponHsbIt / ObpazoBarenbHas mwiatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/536528 (nara oopamenus: 13.01.2025).

3. uckpeTHas MaTemMaTuka : yaeOHoe nmocodue amus By3oB / [[. C. Ananuues [u np.] ;
nox HayuHo penakiueit A. H. Cecexknna. — Mocksa : U3natensctBo FOpaiit, 2024. —
108 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-08214-2. — TekcT : 2IeKTpOHHBIH //
O6pazoBarenbHas mwiatpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/539042 (nata
obpamienus: 13.01.2025).

0) /lomoJiHUTE IbHAA JIUTEpaTypa:

1. Ocunosa Bukrtopust ApkaabeBHa (MOCKOBCKUI aBUAIIMOHHBI HHCTUTYT
(HaIMOHAJIBHBIN MCCIIE0BATEIbCKUN YHUBEPCUTET).

OcCHOBBI AMCKPETHOM MaTeMaTuku : YuebHoe rmocobue / Ocunona Bukropus
ApxkanbeBHa ; MOCKOBCKHI aBHAITMOHHBIA MHCTUTYT (HAIIMOHATBHBIN MCCIICIOBATETHCKUM
yYHUBEpCHUTET). - 2. - Mocksa : M3narensctBo "OOPYM", 2024. - 157 c. - (Briciiee
obpasosanmue). - BO - bakamaspuar. - URL: https://znanium.com/catalog/document?id=429970.
- URL: https://znanium.com/cover/1891/1891840.jpg. - ISBN 978-5-00091-787-9. - ISBN
978-5-16-111660-9. - ISBN 978-5-16-018758-7.



https://urait.ru/bcode/535959
https://urait.ru/bcode/536528
https://urait.ru/bcode/539042
https://znanium.com/catalog/document?id=429970
https://znanium.com/cover/1891/1891840.jpg

2. Axumos O. E. JluckperHas mareMaTHKa: JIOTUKa, rpymnisl, rpagsl / O. E. Akumos. -
2-e u3., foi. - M. : Jlabopatopus bazoBeix 3uanuii, 2001. - 376 c. : un. - (TexHuueckuii yH-T). -
Tekcr : HenmocpeACTBEHHBIMN.

3. Aanmuk T. A. JluckperHas MareMaTuka. DIeMeHThl Teopuu rpadoB: npaktukym / T.
A. Anumuk ; Aannmk T. A. - Kpacnonap : Kyol'AY, 2020. - 79 c. - Knura u3 KoJuieKuuu
KyoI'AY - Marematuka. - URL: https://e.lanbook.com/book/254318. - URL:
https://e.lanbook.com/img/cover/book/254318.jpg.

B) MeToauuyecKue yKa3aHus:

l.Aanmuk T. A.

JuckpeTHas MaTeMaTHKa: MHOKeCTBa U rpadsl : yueOHoe mocobue / T. A.

Annnk ; Aanmuk T. A. - Kpacaopap : KyoI'AY, 2019. - 96 c. - Kaura u3 xomexkunu
Ky6I'AY - Maremaruka. - URL: https://e.lanbook.com/book/254162. - URL:
https://e.lanbook.com/img/cover/book/254162.jpg. - ISBN 978-5-907247-68-0.

2. AnexceeB Banepuit boprucosuu (MockoBCKUil rocyapCTBEHHBIH YHUBEPCUTET UM.
M.B. JlomoHOCOBa, (haKyIbTET BRIYHCIUTEIIEHON MAaTEMAaTUKU U KN ).

3. uckperHas MaTemMaTrka : YueOHuK / AnekceeB Banepwuit bopucoBud ;
MockoBckuil rocyapcTBeHHbI yHuBepcuteT uM. M.B. JlIomoHnocoBa, paxkynpreT
BBIYMCIIMUTEIILHON MaTeMaTuku U Ku. - 1. - Mocksa : OOO "HayuHo-u31aTenbCKU LIEHTP
NH®PA-M", 2023. - 133 c. - (Breicmiee obpa3zoBanue: bakanaspuar). - BO - bakanaspwuar. -
URL.: https://znanium.com/catalog/document?id=420623. - URL.:
https://znanium.com/cover/1915/1915507.jpg. - ISBN 978-5-16-016520-2. - ISBN 978-5-16-
108788-6.Bukroposa, H.b. /luckpernas maremaruka. byneBsl pyHKIMH: COOPHUK
KOHTPOJIBHBIX pabot / Bukroposa H. b.

r) [Iporpammuoe odecneuenue u UHTepHeT-pecypcebi:

IIporpammHoe odecnevenue

Haumenosanue [10 Ne norosopa Cpox neicTBUS TUIIEH3UN
FAR Manager cB0OOAHO pactpocTpansemoe [10 6eccpouHO
MAXIMA cB00OIHO pacnipocTpansemoe [10 0eccpovHO
7Zip cB00OTHO pacnpocTpansemoe [10 0eccpovHO
Bbpayzep Mozilla Firefox cB00OOHO pactpocTpansemoe [10 0eccpouHo
Bpayzep Yandex cB0OOAHO pactpocTpansemoe [10 6eccpoyHO

IIpodeccnonanbHbie 02361 JAHHBIX U HHPOPMAILMOHHbIE CIIPABOYHbIE CHCTEMBI

Ha3zBanue kypca Cchlika
DjekTpoHHas 0a3a mepuoIuUecKux u3manuii East View
Information Services, OO0 «MMIBUC»

https://dlib.eastview.com/

https://www.rsl.ru/ru/4readers/ca

Poccuiickas 'ocynapctBennas oubnuoreka. Karanoru

talogues/
DnekTpoHHbIe pecypcbl oubanoreku MI'TY um. I'.1. https://host.megaprolib.net/MPO
Hocoga 109/Web

9 MaTepuajbHO-TeXHHYeCKOe o0ecneyeHne JUCHUIIMHBI (MOYJIs1)

MaTCpI/IaJILHO-TeXHI/I‘-ICCKOC obecrneucHue JUCIUIIIIMHBI BKIIIOYACT:


https://e.lanbook.com/img/cover/book/254318.jpg
https://e.lanbook.com/book/254162
https://e.lanbook.com/img/cover/book/254162.jpg
https://znanium.com/cover/1915/1915507.jpg
https://dlib.eastview.com/
https://www.rsl.ru/ru/4readers/catalogues/
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web
https://host.megaprolib.net/MP0109/Web

VY4eOHble ayIUTOPHH VIS IPOBEICHUS JICKIIMOHHBIX 3aHATHI: MyabTUMEHITHbIE
CpeCTBa XpaHEHUs, epe/laur U MpeicTaBIeHus] HHpopMaIiuu

Kommnbrotepnsie kiacesl Llentpa napopmannonnsix Texnonoruii @I'50Y BITIO
«MI'TY» IlepconanbHble KOMIBIOTEPHI, 00bEIMHEHHBIC B JIOKAJIBHBIE CETU C BHIXOJIOM B
Internet, ocHaleHHbIE COBPEMEHHBIMU ITPOTPAMMHO-METOUYECKUMH KOMITJIEKCAMU JJ1s1
pereHus 3a/1a4 B 001acTH MHOOPMATHKH 1 BBIYUCIN-TEIbHON TEXHUKU

[Tomernienus s caMOCTOATENBHON paboThl o0yvaromuxcs [lepconanbubie
KoMmItboTephl ¢ makerom MS Office, BbixooM B IHTEpHET U ¢ IOCTYIIOM B 3JIEKTPOHHYIO
MH(POPMALIMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCUTETA

[Tomerenue 11t XpaHeHHUs ¥ TPOPHIAKTHIECKOTO 00CTy)KUBaHUS y4eOHOTO
obopymnoBanus [kadwl Ayt XpaHeHUs: y4eOHO-METOINYECKON JOKYMEHTAINH, Y4eOHO-
HarJSIIHBIX IOCOOMIA U y4eOHOTO 000pYI0BaHUS

VY4eOHble ayAUTOPUN Ui IPOBEAEHUS TPYIIIOBBIX M UHIUBUYaTbHBIX
KOHCYJIBTALIMH, TEKYILEr0 KOHTPOJIS U IIPOMEXYTOYHOU aTTECTALUH.



Y4yeOHO-MeTOANYECKOE 00ecTieYeHne CAMOCTOATEIbLHOH padoThl 00y4Yarommxcst

IIpuioxenne 1

ITo mucnunnune «MartemaTuyeckas JIOTMKAa M JUCKpPETHAs MATeMAaTHKa» MPEAYyCMOTPEHa ayJIUTOpHas U

BHEAYAUTOPHAS CAMOCTOSITENIbHAsE paboTa 00yJaromuXcsl.

AymuTopHasi caMOCTOsATEeNbHAsE paboTa CTYJACHTOB HPEAIOiaraeT BHIMOJIHEHUE JIaOOPaTOPHBIX padoT Ha

abopaTOPHBIX 3aHITHSIX.

Pazgen/ Tema Buy camocrosTenpbHOU Koz-Bo DopMBbI
JUCIUNINHBI paboTsI 4acoB KOHTPOJISI
Pasgen 1. OCHOBBI MaTEMaTHUECKOM JIOTHKH
1.1 Jlorngeckue CBSI3KU, POPMYIIBL, IToaroToBka K J1abopaTOPHBIM 10 YcTHBI ompoc.
uaTepnperanys. [locTtpoeHue 10Ka3aTebCTB B 3aHATAAM. COCTaBUTh 3aiura NporpaMmel
JIOTHKE BBICKa3bIBaHUH. TaOImaHbIi crtocod BJIEKTPOHHBIE TAOJIHIIBI
JIOKa3aTeIbCTRA. HCTUHHOCTH BHICKAa3bIBAHUI.
1.2 ®opMyIel JOTHKH BBICKa3BIBAHUH U FIX [ToaroToBka K J1abopaTOPHBIM 10 VYcTHBIH ompoc
uHTepnpeTanus. PaBHocunbHbIe GOPMYIIBL. 3aHATUAM.
3akoH aBoiicTBeHHOCTH. Tabiuna
PaBHOCHIILHOCTEH.
1.3 HopmanbHBIe (POPMBI JIOTHIECKUX (HOPMYIT IToxroroBka K 1a60paTOPHBIM 10 YcTHbIi onpoc
(JIH®, KH®). CoBepiieHHbIe HOPMATbHBIC 3aHATHAM. PazpaboTka 3 3aiuTa IporpaMmsbl
¢dopmsl nornaeckux Gopmyn (CAHD, CKHD). POrpaMMbl OJTy4eHus 6y 1eBoi
(yHKIIMH HA OCHOBE TaOJIHITBI
HCTUHHOCTHU (DOPMYJIBL.
1.4 Bynessl pynkuuu. [pencrasnenue 6ynesoii | IloAToTOBKA K J1aOOPATOPHBIM 11 VYcTHsIi onpoc.
(GyHKIUU GOPMYIIOH JTOTHKH BEICKa3bIBAHHH. pa6oram. Pazpa6orka 3ampTa  [PE3CHTALMH.
Ipe3eHTanUi Ha TeMbl: HeueTkas 3aiuta NporpaMmel
JIOTHKA
Teoprsa HeUeTKUX MHOKECTB
[IpuHATHE pElIeHN Ha OCHOBE
THM.
PaspaboTka nmporpammsi mo TITP
HTroro no pazaeny 41
Pasnen 2. OcHOBHI Teopuu rpadon
2.1 OCcHOBHBIE MOHATHS TEOPUH TPA(OB. IToxroroBka k 1a00paTOPHBIM 11 YcTHBIHA ompoc. 3ammra
Teopema 0 cymMMe CTeTleHel Becex BepiunH rpada | 3aHATHAM. CaMOCTOsTeIbHAS NpE3CHTaH
u ee cneacTBus. Onepanuy Haj rpadgaMu. pabota: Peenue JOruIecKux
Oprpadsr. Uzomopdusm rpagos. Pemrenne :la_la/:[aq Ha OCHOBE TEOPUH rPadOB.
07160p U pellleHHe JIOTHYECKUX
JIOTMYECKHUX 3a/1a4 IPH NOMOIIHN IrpagoB. 3asiau. PaspaboTka pOrpaMMbl
rpaduIecKoro n300pazkeHus
JlepeBa 10 CUMBOJTY.
2.2 MarpuuHoe npeacTaBieHue rpagos. IMoxroroBka k 1a60paTOPHBIM 11 VYcTHslii onpoc.
ManHua HHIUJIECHTHOCTH ¥ MaTpHIa 3aHATUAM. PaSpa6OTKa . 3aHII/ITa IIporpaMMbl
CMeXHOCTH rpada, ux cBoicTBa. PaccrosiHus B HPOTPaMMPBI ITOMCKA KpaTIaNIIIIX
. IyTel B HECOPUEHTUPOBAHHOM
rpade. ATTOPUTMBI TOUCKA KpaT4alIiero myTu rpace
Mexay BepiinHamu rpados. Paguyc u nuamerp
rpada.
2.3 Ilytn u uenu. Ceszubie rpadsl. Komnonents! | I1oATOTOBKA K JIEKIIUU U 12 VYceTHslii onpoc
cBsi3HOCTH oprpada. [Touck mapuipyTa B rpade. JiabopartopHoii pabore. 3aiura nporpamMmsl
PazpaboTka mporpaMMbl HOUCKa
KpaTyailiiero IyTH B
OpHEeHTHUPOBaHHOM rpade.
2.4 Harpyxennsie rpadbl. Munnmanbhbie iyt | IlogroToBka k 1a60paTOpHBIM 14 3amuTa IporpaMMBlL.

(MapmIpyThl) B HArPYKEHHBIX oprpadax
(rpadax).

paboram. PazpaboTka
IIPOrPaMMBbl IIOHCKA BCEX
KpaTJyadIux MyTed OT 3aJJaHHON
BepIINHKI rpada 10 APYTUx




Pazpnesn/ Tema Buz camocTosITEIbHOI Kos-Bo ®opmbl
JUCITUILINHEI paboThI YacoB KOHTPOJIS
BEPIITUH
HTroro no pazaeny 48
HMToro nmo gucuumJInHe 89 DK3aMeH.

IIpumepHbie ayauTopHbIE JadopaTopHbie padoTsl (AJIP):

AJIP Nel. «@opMyJibl TOTMKH BBICKA3bIBAHMI»

CocraBuTh Ta6J'II/II_Iy HUCTHUHHOCTHU

1. glp=qg)v(r=s)=(p&s=q&s)

5 p= (p=q)

2. a) (p= q)_& (r= q)<:>_(pv r= q)
5 (p=a)=(a= p)
Yupocturs:
3. (p=>(@=r)&ftvpleg= (t=r)

JlokazaThb:

. (p=>q&q)= p=1

AJIP Ne2. « @opmy.ibl aaredpbl JJOTHKID)

ITpencraButhk Gpopmyny u3 nynkra AJIP 1(1,2) B:
a) TU3BIOHKTUBHOW HOPMAJIbHOH (COBEpPILIEHHOM HOpMaIbHOI) hopMe;

0) 1 KOHBIOHKTUBHOM HOpMaJIbHO! (COBEPIICHHON HOPMAJIbHOI opMme.

AJIP Ne3 «ByseBbl QyHKIIUN

1. [IpencraBute O6yneBy ¢pynkuuto B CIH® u CKHO C IOMOIIBIO:
a) PaBHOCWJIBHBIX MpeoOpa3oBaHui; 0) TaOIUIIBI ICTUHHOCTH:

X, & X, = X; A X VX, .

2. Ucnone3yss CKH®, HaiiTin Hanboee mpocTyio M3 PaBHOCHIBHBIX OyineBY (QYHKIHIO OT TpeX NMEpEMEHHBIX,
KOTOpas MpUHUMAET 3HaueHue 1 Ha cieqyronx Habopax 3HaYeHUH MEPEMEHHBIX, U TOJIBKO Ha HUX:
f(0,0,1) = f(0,1,0) = f(1,1,0) =1.

3. Ucnonwszys CIAH®, nHaiitTu Hamboyiee TPOCTYIO W3 PaBHOCHIIBHBIX OyleBy (YHKIMIO OT Tpex
MNEPCMCHHBIX, KOTOpasd MPUHHUMACT 3HAYCHUC 0 Ha CJICAYIOUX Ha60an 3HAa4YCHUN NEPCMCHHBIX, U TOJIbKO Ha
HUX:




£(0,0,0) = f(0,1,0)= f(0,1,1) = f(1, 1,1) =0.
AJIP Ne4 «J1eMeHThbI He4eTKOM JTOTHKH

Bapuant Nel

1. BeruuciauTh cTeneHb HCTUHHOCTH BhICKa3biBaHus, eciu W(P)=0,4; u(Q)=0,7
a) ((P—7(Q&P))—(PvQ)&P

b) (P&1Q)—Q)>(Q—P&1Q)

2.Yupoctu dhopmyiy

a) (x—=Ty)vz) &(1(x&y)—>72)

b) ((yv12)X)&(X&(Y—2))

3. Cnenyrouryto ¢popmyiy npeoOpa3yiiTe Tak, 4ToObl OHA cofiepkaia 7 U Vv

a) (X&Ty)—(x&y)

4. Haiigute creneHb paBHOCWIBHOCTH BbICKa3biBaHUs A U B, eciu

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

AJIP Ne6 «Penrenue JJOrH4ecKux 3aaau»

Bapuanr 1

1. Anexcannp, bopuc, Bukrop, I'puropuii — 1py3bsi: OOUH U3 HUX Bpay, Ipyroi — JKypHAIUCT, TPETUN —
TpEHEP, YETBEPTHIA — CTPOUTEIID.

1) >Kypnanuct Hanmcan cTathio 00 Anekcanape u [ puropuii.
2) TpeHep U KypHAIUCT BMecTe ¢ boprcoM XOAMIn B TYPUCTUUCCKHI TTOXOI.
3) Aunexcannp u bopuc 6pun y Bpaua Ha mpreme.

KTo u3 HuX KT0?

2. Ko B KakoM Kiacce yuurcs?

Annpeii, bopuc, Bnanumup, I'eopruii, Jlenuc, EBrenuit, 3axap u Iletp y4yarcs B pa3HbIX Kilaccax
OJTHOKOMIUIEKTHOW BOCBMUJIETHEH LIKOJIE, TPUYEM O cOOPY METAIIOI0Ma KJIacc, B KOTOPOM yUHUTCs AHIIpeH,
obornan knaccel bopuca, Bnangumupa u yeTBepThIii, a 1o cOopy MakyIaTypbl CeIbMOMN KiIacc 000THAI KJIacChl
I'eoprus u Jlenuca. 3axap Ha aBa kinacca crapuie bopuca, Ho Ha kitacc Huke ['eoprus. [lenuc onepenun AHapes
Ha KJ1acc. Bnaaumup B nepBoM Ki1acce ObUT OTIMYHUKOM. EBreHuil yuuTcs B 3TOH IIKOJIE C TPEThEro Kiacca, a
[Tetp co BTOpOTO.

bopuc u I'eopruit )xuByt Ha ynuie JlenuHa, J[eHUC U MIECTUKIIACCHUK — Ha yiaule ['opbkoro, a Bimagumup
U YYEHHMK BTOPOTO Kiacca — Ha ynuue DokuHa.



KT0 M3 HUX B KaKOM KJ1acce yuuTcs?

3 . Yetsipe cnoprcmena Muxamn, Huxomnaii, Oner u [1aBen yqacTBOBasId B COPEBHOBAHUSAX 110 OHATIIOHY H
3aHSUIM YeThIpe IPU30BbIX MecTa. Ha Bonmpoc, KTO Kakoe MECTO 3aHsl1, CIIOPTCMEHBI 1Ak 3 pa3HbIX OTBETA!

1)  Onmer 3ansu1 mepBoe Mecto, Hukoumaii — BTopoe
2)  Omner — BTOpOE, [1aBen — TpeThe
3)  Muxauia — Bropoe, IlaBen — yeTBepTOE
[ToToM OHU PU3HAIKCH, UTO OJIHA YACTh KaXKJIOTO OTBETA BEPHA, a Apyras — HeBepHa. Kakoe MecTo 3aHs

KaXIblii clopTCMeEH?

Haiitn MUHMMAaNBHBIN IyTh U3 v, B v, B oprpade, 3a1aHHOM MaTpPHULEH CMEKHOCTH:

( 00 0 0 1 1 o)
|1 0 1 0 1 0 1]
{ 110 1 1 0 0 i
lo 1 1 0 1 1 O]
I 1 0 0 1 0 1 0 i
lo o1 0 12 0 ol
| |
(1 1.0 1 1 0 0
AJIP Ne7 «MeTpuyecKHe XapaKTePUCTHKH rpaga»
Bapuanr 1

1 SBnsgercs nu rpad, n300paxxeHHbIH HAa PUCYHKE, SHIEPOBBIM MIIM FraMeIbTOHOBBIM?

*—»

2. MosHO 1 00BECTH KapaHIalloM, HE OTPBIBasi €ro OT OyMaru U He MPOXO/sl 10 OJTHOM JTMHHUH JIBAXKIbI,
crenyomui rpad:

3. Onpenenute nuaMeTp U paauyc rpada, HauauTe IeHTp U nepudeputo rpada.



AJIP Ne8 «Kparuaiimue nyTu B rpadax»

1. Haiinure kparyaiimmii myTh oT A 10 B.

2. Haiinure xpatdaiimmii myTh oT A 10 B B rpade ¢ Becom.

A

7

9

2

3

1

Bapuanrt 1

3. Haiiaure kparuaiimuii nyts oT A go U.

g

g

7

2

1




O0pasen caMOCTOATEJBHBIX H KOHTPOJIBbHBIX PadoT

AKP Ne 1

1. COBepIIIeHHbIe AU3BIOHKTUBHBLIC HOPMAJILHbIE (l)OpMLI, COBCPIICHHBbIC KOHBIOHKTUBHBIC HOPMAJIbHBIC

(popmbl

[TocTtpouths TaGNMIIBI UCTUHHOCTH JUIA CIEAYIOIIMX (opMyn anreOpbl BBICKA3bIBAHHHA W MPHUBECTH OTH

¢dopmynsl k CAH® u CKHO.

((xVvy) » a(=xVy)Vz)Valx Ay A—z)
(((yvz)V—=x) > =(yVvV-az)A=(xV=ayVz)
(FxV(xVZ)A=Y)V(mxAY)) = (Z2A=(xAY))
(O AD)VEAYAZ)V(azA(AxV —y))) = (—y Az)
(~xV(xAYyA-az)) = (A(myVz) A(=x VYY)
(xA=y)V(yAZ) > a(xVyVaz)
(myVa(zV(myA—2) = (y V(X A=y)V(axAZz))
(n(xv—ayvz)vz) > (x/\((y/\z)v(—ly/\ﬂz)))

9. xVy—2z)eo (mz->=(xAy))

10. ((=xVvy) » a(=(xVvy)Vvz)Valx Ay A—z)

11. ((_I(yVZ) \Y —|X) - —|(yV —|Z)) N —|(XV —|yVZ)
12.(=xV((xVZ)A=y)V(mxAY)) = (zA=(x ANY))

13. (=(yAz)V(xXAYyAZ)V (—|Z/\ (—x Vv —|y))) - (1yA2)
14. (—|X \Y (X Ay A —|Z)) - (—|(—|yVZ) A (—|XV}/))
15.(xA=y)V(YAZ) > =(xVyVaz)

16. (myV=a(zV(myA=2) = (yV((xA=y)V(—xAz))
17. (=(xvVayVvz)Vz) - (x A ((y/\z) V(myA —|Z)))

18. a(=n(xVz->y) V(Y A=z > xV (=y A=2z)))

19. —|((z -y) - x) - a(x Ay A=z)

20. (z>xAy) > (x> yAz) V(azA(=xV—y))

N~ NP

2. Ucuuciienne BLICKA3LIBAHUI

[Tycts @,¥,x,0 - dopMyibl HCUMCICHHS BbIcKa3biBaHUH. [TocTpoUTh BEIBOJ (OPMYIIBI HCUUCITEHHUS

BBICKa3bIBaHUM N3 JaHHOI'O MHOKCCTBA I'MIIOTE3.

1.

O v (0AY),

® 5> Y, 05> XFd5PAX,

® 5> X, ¥ >XFovY > X,

O>YF (Xod)s (X—> V),

®>YFDOAX > PAX |
v

> - FovX > ¥PvX ,

O>YF o (dvy)

Ov(PAY)F @

DAY F ODA(wD VYY) ,
Ov(-DPAY)F OV
X>0,0>¥YHF XA0->¥v-0 ,
O > X, YA0F 0> X,
O >PY,0ADdF (OAY)V X,
DAY AB) F ¥YA(@vV-0),

Ok (dv¥)A(DvV-0),



16. YA(D@AB) F (PAP)AO ]

17. OV (F A ¥y (Dv-0),

18. DAY 50 XAd > (¥ 5>0v—_0);
19. D> ¥ (05 d)> (OAaY > ~DvY),
20. OVY F (© 5 0)s (Fve),

AKP Ne 2

1. ®opmy.Jibl JIOTHKH NPEIUKATOB

BeimcaTs Bce o opMyIibl 1aHHON GopMyiibl curHatypel X = {+,,, < ,0} u onpenenuTs CBOOOIHBIC U
CBSI3aHHBIE IEpEMEHHbIE (HOPMYIIBI:

1. vx((x+y < x)Aa_ (x=0))

2. 3Ix(Vy(x+y=y) > (y<o)

3. ¥x¥y((x-y=0)— (x=0)v (y=0)

4. wxvy((x<y)A(y<x)->)x=y)

S, Wxay(x<y)a  (x=y) > (y <)
6. vy(x+0=x+y)> (y=0)

7. (x+y=0)—> (0<x)vIy(0<y)

8. vxay((x<y) > (x+z<y))

9. (x=sy)> 3 (x+z2y)

10. wx(x-y<y)v (0 <y

11 ax(x+x=x) A7 (x-x = X))

12, vy(x+y=2)a" (x=0) " (y=0));
13 x<ya(y<a)» vz (y+z2=x)

14, wx((x<y+x) > (0<y) v (x=2)

15. VX(X-X<X+X)Ady(x+y=0)> (z=y)
16. Vx3z(z+y=X)—> (X-y<z)AVYy(x+0=y)
17. vxvy(x-y=0) > (x=0)v (y = 0);
18. 3z((x+y<2)v(x+z=y) A" (x=y)
19. vxvy((x+y=xv3z(x-z=y))

20. 3x(x-y=x+y)A" (x=0)Ay<x)

2. UcTtuHHOCTH (POPMYJIBI JIOTHKH NMPEANKATOB B aJredpanyeckou cucreme

B cnenyromux 3amagax npeaukatsl P(x) n Q(x) 3amaHbl HA MHOKECTBE BCEX JEHCTBUTENBHBIX uncen. Cremayer
OIPEICTINTH!

— MHOKECTBO UCTHHHOCTH Tipeinkara —P(x);
— CIpPaBEUIMBO JIM OJTHO M3 cieAyromux cootHomenunit P(x) — Q(x), Q(x) — P(x).
OmnpenenuTh TakKe, HCTHHHO MJIH JIOKHO KaK0€ U3 BHICKA3bIBAHHIA:

a) VxP(x),6) 3xP(x) B ciaydasx, korja npeaukar P(x) paccMaTpuBaeTcs Ha YKa3aHHOM B
COOTBETCTBYIOIIEM 3a/laHUN HHTEPBAJIC.

1. P(x) 3anan B Buge x2 < 4x, Q(x) —BBuze |x| < 4

a) VxP(x), rne npeaukar P(x) paccmarpuBaercs Ha untepsaie (0,4);



6) IxP(x), rue npemukar P(x) paccMaTpuBaercst Ha uHTEpBaie (4,+ 00).

2. P(x) 3aman B Buze |x| < 2, Q(x) — B Buge x* < 1:

a) VxP(x), rne npeaukar P(x) paccmaTpuBaeTcs Ha uHTepBaje (-00,2];
6) IxP(x), rae npemukar P(x) paccMmatpuBaercst Ha uHTEepBae (-2,2).
3. P(x) 3aman B Buze x> > x, Q(x) —BBuge |x| > 1:

a) VxP(x), rue npeaukar P(x) paccmarpuBactcs Ha untepsaie (-1,0);
0) IxP(x), rue npeaukar P(x) paccMaTpuBaercs Ha uHTEpBaie [1,+ o).
4. P(x) 3anau B Buge x> —5x +4 =0, Q(x) —B BUAE |x| < 5:

a) VxP(x), rne nmpenukatr P(x) paccmatpuBaercs Ha uHTepBadie [1,4];
0) IxP(x), rae npenukar P(x) paccMaTpuBaercst Ha uaTepBaie [4,5].
5. P(x) 3anan B Buse x> + 4x + 4 =0, Q(x) — B BUze |x| > 1:

a) VxP(x), rne npeaukar P(x) paccmarpuBaetcs Ha uHTepsaie [-2,2];
0) IxP(x), rue npemukar P(x) paccmarpuBaercst Ha uaTepsaie [0,2].
6. P(x) 3aman B Buze x> —6x +8 < 0, Q(x) — B BHAE |X| < 4:

a) VxP(x), rme nmpenukar P(x) paccMaTpuBaeTcs Ha mHTepBaie (2,4);
6) IxP(x), rue mpemukar P(x) paccMmaTpuBaercst Ha nHTepBaie [3,4].
7. P(x) 3anan B Buze x2 > 16, Q(x) — B Buge x2 — 25 > 0:

a) VxP(x), rue npeaukar P(x) paccMarpuBaercsi Ha HHTepBae (-00,-4);
0) 3xP(x), rue nmpenukar P(x) paccmarpuBaercsi Ha uHTepBaie (-4,4).
8. P(x) 3aman B Buze x2 > 3x, Q(x) — B Buge x%2 — 4x > 0:

a) VxP(x), rne npeaukar P(x) paccmaTpuBaeTcs Ha HHTepBaie [3, + o0);
0) 3xP(x), rue npeaukar P(x) paccmarpuBaercs Ha uHTepBaie [0,3].
9. P(x) 3aman B BUae |x| > 5, Q(x) — B BUge x? > 25:

a) VxP(x), rne npeaukar P(x) paccmaTtpuBaetcs Ha uHTepBaie (-6,-5);
0) IxP(x), rue mpemukar P(x) paccMmatpuBaercs Ha uHTepBaie (-6,6).
10. P(x) 3aman B Buge 4x% — 1> 0, Q(x) —B Buge x2 > 1:

a) VxP(x), rne npenukar P(x) paccmatpuBaercs Ha uHTepBaie [0,5;1);
0) IxP(x), rue npemukar P(x) paccmarpusaercs Ha untepsaie (0,1).

11. P(x) 3apman B Buge x2 < 6x, Q(x) — B Buze |x| < 6:



a) VxP(x), rne nmpenukatr P(x) paccMmatpuBaetcs Ha uaTepBaie (0,0);
0) IxP(x), rue npenukar P(x) paccMarpuBaercs Ha uHTEpBaie (6,+ o0).
12. P(x) 3anan B Buzge |x| < 4, Q(x) —BBuge x2? < 1:

a) VxP(x), rne nmpenukar P(x) paccmatpuBaercs Ha HHTepBaje (-0,4];
6) IxP(x), rue npemukar P(x) paccMmatpuBaercst Ha uaTepBaie (-4,4).
13. P(x) 3apman B Buge x2 > 2x, Q(x) — B Buze |x| > 2:

a) VxP(x), rne npenukar P(x) paccmarpuBaeTcs Ha uHtepsaie (-2,0);
6) IxP(x), rae npeaukar P(x) paccMaTpuBaeTcst Ha HHTEpBae [2,+ o).
14. P(x) 3aman B Buge x2 —5x + 6 = 0, Q(x) — B Buze |x| < 5:

a) VxP(x), rne npenukatr P(x) paccmatpuBaercs Ha uHTepBaie [1,4];
0) IxP(x), rae npenukar P(x) paccMaTpuBaercst Ha uHTepBaie [3,6].
15. P(x) 3aman B Buge x2 + 6x +9 =0, Q(x) — B Buze |x| > 2:

a) VxP(x), rue npenukar P(x) paccmarpuBaeTcs Ha uHTepsaie [-3,3];
0) IxP(x), rae npenukar P(x) paccMmarpuBaercst Ha uatepsaie [0,3].
16. P(x) 3aman B Buge x> — 7x + 10 < 0, Q(x) —B Buge |x| < 5:

a) VxP(x), rne nmpenukar P(x) paccMaTpuBaeTcs Ha mHTepBaie (2,0);
6) IxP(x), rue npeaukar P(x) paccMmarpuBaercst Ha uaTepBaie [1,6].
17. P(x) 3anan B Buzge x> =9, Q(x) —B Buge x> — 16 > 0:

a) VxP(x), rne npeaukar P(x) paccmarpuBaeTcs Ha nHTepBae (-o0,-3);
6) IxP(x), rue mpemukar P(x) paccMmarpuBaercs Ha unTepBaie (-4,4).
18. P(x) 3aman B Buge x2 > 5x, Q(x) —B Buge x> — 7x > 0:

a) VxP(x), rne npeaukar P(x) paccmaTpuBaeTcs Ha HHTepBaie [3, + o);
0) 3xP(x), rue npeaukar P(x) paccmarpuBaercs Ha uHTepBaie [0,7].
19. P(x) 3apman B Buge |x| > 8, Q(x) — B Buge x? = 16:

a) VxP(x), rne npenukar P(x) paccmarpuBaeTcs Ha uHTepsaie (-5,0);
0) 3xP(x), rue npenukatr P(x) paccmarpuBaercs Ha uHTepBaie (-8,8).
20. P(x) 3aman B Buze 9x%2 — 1> 0, Q(x) — B Buze x2 > 4:

a) VxP(x), rme npenukar P(x) paccMmatpuBaetcs Ha uHTepBajie [0;1);
0) IxP(x), rue npemukar P(x) paccMmarpuBaercs Ha unTepBaine (-1,2).

AKP Ne3



1. CoctraButh cUMBOJ jepeBa (puc. 1)

15 6 O\/S
. 11 .

5 23
4/ 1
w1 13 s 2< / 20
24 _ S - ® 17
3 7 6 19
18

Puc. 1

2. BoccTaHOBUTH I€PEBO IO CUMBOIY:
a(G)=(@3,3,4,5,17,4,4,18,15,12,13,17,6, 14,9, 10, 19, 11)

3. OTcopTUpOBaTh CUCOK MO BO3PACTAHHIO, UCIIOJIb3YS IEPEBO COPTUPOBKU
7,15,3,4,2,8,16,17,9,5,14, 21, 1, 6, 10, 11, 16

4. TlocTpouTh MOKPHIBAIOIIEE IEPEBO HAUMHAS C BEPIIUHBI Vo, UCTIOJIB3YS:
a) TIOUCK 1O TITyOuHE;

0) mouck no mmpune;  (puc. 2)

NS L
N /

NN N

Va

Puc.2

5. Haiitu kpaT4aiuii 0yTh OT BEpIIMHBI S 10 BEpLIMHSI t. (puc. 3)

S 3 7 4 7 12 10 5 8 15

71 157 10 2 1 12717 7 7 12 7 71 8 10
10 3 4 10 4 9 3 16 10

8 7 L 32 2 3| N8 g 20 12 14
3 7 5 15 12 6 8 20 10

71 157712

4 2 6 13 2 8 14 15 10 3 2

5 15 10 6 7 1 12 20 1
Puc. 3

6. [TocTpoiiTe MakCUMaTBHBIN MOKPBIBAIOIIHI Jiec Tpada (puc. 4)




7. Tloctpoiite MUHUMAIBHOE TIOKpEIBAIOIIEE IepeBO Tpada Ha puc. 4.

Bapuant AKP no teme
«IlepexsouaresibHbIe (PYHKIUID)

1. TMoctpoutp Tabnuiy 3HaYeHUH QYHKIUH ((x @ y)<> z)(x - z) . YKazaTh, sBISEeTCA JU (YHKIUSA

BBIHOJIHHMOfI, TOXJIECTBEHHO UCTUHHON WX TOXKASCTBEHHO JIOKHOM.
2. HpOBCpI/ITB, ABIACTCS JIN 3aKIIOUYCHUC JIOTHYCCKHUM CIIEACTBHEM ITOCHIJIOK.
Ecnu kanutanoBiIoKeHUS OCTAaHYTCsA IIOCTOSAHHBIMHU, TO BO3PACTYT IPaBUTCIIbLCTBECHHBIC PACXOAbI NI

BO3HHUKHCT 663pa6OTI/IHa. Ecmu IMPaBUTCIBCTBECHHBIC PACXOJbl HE BO3PACTyT, TO HAJIOI'H 6y,[[yT CHMIKCHBI.
Ecnu manorn 6y,HYT CHHMIKCHBI U KAaITUTAJIOBJIIOKCHHUA OCTAHYTCA IIOCTOAHHBIMU, TO 6e3pa60THua HE
BO3HHKHCT. CJIGI[OBaTeJH)HO, MPaBUTCIBCTBCHHLIC paCXOAbl BO3PACTYT.

3. MuHNUMH3HpOBATH c IIOMOLIBIO KapThl Kapno JHO u KH® byHKIINA
f(x,,x,,%,,x,)= (0001 0000 1100 0000 ).

'y Ngo

4, prOCTI/ITL KOHTAaKTHYIO CXEMY, UCII0JIb3Ysl DKBUBAJICHTHBIC Hp606paSOBaHI/I${.

X z
X — Y —
—_— Yy —
z —
- Yy
X —7 —
y

5. Jns pynkumu f(x, y, z) = (1101 1011 ) moctpouts 1) CAHD, 2) CKH®, 3) nonunom XKerankuHa.

6. IIpoBeputh, sBiseTCS U (QYHKIUMOHAIBHO IIOJIHOW CHCTeMa X = {xy, X — y} . Ecmm cucrema
(GYHKIMOHATIBHO MOJIHAS, TO BBIICHUTD, SIBJISIETCS JIU OHA 0a3MCOM.

Bapuant AKP no teme «I'padgbn»

3anaua 1. Jlan rpad._

CocraBuTh TabJHILy CTENIEHEH p U p’' BCEX BepInuH rpada.

Brimucats netiu, KkpatHbie pedpa, KOHIEBbIE BEPIIMHBI U peOpa, MOCTBI U TOUKH COUJICHEHUSI.

VYka3zaTh Kakue-HUOyAb MapuIpyT, IIelb U LUKI B Tpade.

3anucarb MaTPULy CMEKHOCTH.

3anucarh MaTpULly UHIUJEHTHOCTH.

OnpenenuTs paccTOSHUS MEXAY BCEMU BEpIIMHAMU Ipada, ykazaTb MAaKCUMAJIbHOE yalleHHe

KaXk701 BepiinHbl. HaliTi neHTpsl, paguyc, tuametp. [loctpouts Kakyto-HUOYIb TUaMETPaIbHYIO

LENb.

7. HaiiTn nukioMaTryeckoe 9uciio rpada u moCcTpOUTh JEPEBO, MOKphIBatomee rpad (ocToBHOE
nepeBo rpaga).

8. Ompenenuts, aBiaseTcs a1 rpad AByA0IbHEIM. IlocTpouTh MakCUMaIbHYIO ABYAOJIBHYIO YaCTh

rpada.

curLNRE



3anaua 2. Jlansl Tpu rpada.

=

HaiiTu cpeau naHHbIX rpadoB SMIEpOB U yKa3aTh B HEM 3IJIEPOB LIMKIJI Hymepauuei pedep.
Haiitu cpeau nannabix rpadoB rpad ¢ s1aepoBOH LEMbIO U TIOKA3aTh €€ HyMepalen peoep.
3. TloctpouTts B KaxaoM u3 rpad)oB raMUIbTOHOB UK. [IpoBepuTh 1i1st Kaxaoro u3 rpadon

N

n
A0CTAaTOYHOC YCJIOBUE p (Vi) > Z , [AC n — YHCJIO BCPIIMH, a o IIOACYHUTBIBACTCA IIOCJIC

O0TOpachIBaHUS TIETEIb U OTOKICCTBIICHUS KPATHBIX pedep.

2.1, G G
G
V V; Vs ]
V
E Vi
Vi
\ V;

3agaua 3.

1. Tlo manHO# MaTpuIle MHIIMAEHTHOCTH MOCTPOUTH OPUEHTUPOBAHHBIHN Tpad (CTPOKH COOTBETCTBYIOT
pebpam, a cToIOIbI BepirHaM rpada).

2. CocraButb Tabnuiy creneneit rpada. IlpoBepuTs, SABISETCS JIM OH DUIECPOBBIM.
3. VYkazarp Kakoi-HHOyIb MapHipyT B Tpade.
4. 3anmcaTh MaTpPUIly CMEKHOCTH MOCTPOSHHOTO rpagda.
5. OmpenenuTs pacCTOSIHUS MEXAY BCEMHU BepLIMHAMU Tpada.
( -1 0 1 0 0 w
-1 1 0 0 0|
: 0 1 -1 .0 0 }
lo -1 0 1 0|
I 0 -1 0 0 1 }
lo o o 1 -1l
| |
Lo o o0 0 2)

3anaua 4. /lan HarpyXeHHBIH rpad.



1. TlocTpouTh MUHMMAJIbHOE COCIMHEHHE Tpada U HAMTH ero JUIUHY.
2. HWcnonb3ys anroput™ JleMKCTphl, HAUTH MapuIpyT MUHUMAJIbLHON IJIUHBI, COCIUHSIONNN BEPIITHHBI
V1 n V15.

3anaua S.

[To naHHOMY CHMBOJIY IOCTPOUTH JIEPEBO.

OnpenenuTth TUIBI BCEX BEPIINH AepeBa. HaliTu ero neHTp, paanyc u 1uaMmeTp.
[TocTpouTh KOpHEBOE AEPEBO C KOPHEM a) B BepluuHe 1, 6) B LIEHTpe JAepeBa.

B ka)xq0M U3 MpeapAyuX CIy4aeB 3alucarh MocIe0BaTeIbHOCTh BECOB BEPIIIHH.

N =

4 4 ) 1 3 2 11 (11 |12 |2 2 5)

3anaua 6. [ToctpouTs XpoMaTHYECKHH MOJTUHOM 7z (G, ) Tpada G U ONPEAETUTh €r0 XpOMaTHYECKOe

qucno y(G).



Ipuioxenne 2

OIIeH()‘-IHI)Ie cpeacrea 1Jisl IPOBEACHUA l'[pOMG)KyTO‘lHOfI aTTeCTallumn

a) [lnanupyembie pe3yJbTaThbl 00y4YeHHs U OIEHOYHbIE CPeACTBA /IJIsl IPOBEAEHUS MPOMEKYTOYHOM

aTrecTanmm:
Kon WNuaukaTop MOCTHKCHHS
O11eHOYHBIE CPEICTBA
WUHJINKATOPA KOMIICTCHIIUN

OIIK-1- Cnioco0eH NPUMEHSITh eCTeCTBEHHOHAYYHbIE U 001leHHKeHEPHbIE 3HAHUS, METO/IbI
MaTeMATH4YeCKOIr0 AaHAJIN3a U MO/IeJTHPOBAHUS, TEOPETHYECKOI0 U IKCIIEPUMEHTATBHOI0
HCCJIeI0BAHUSA B IPO(eCCHOHAIBHOI 1eATeJIbHOCTH

OIlIK-1.1

Pemaer ctangaptHbie
npodeccuoHaIbHbIE
3a/la4yl CIPUMEHEHHUEM
€CTECTBEHHOHAYUYHBIX U
OOIIeMH)KEHEPHBIX
3HAHUH, METOI0B
MaTeMaTHYeCKOro
aHayuza u
MOJIETTUPOBAHUS

Hepeqeﬂb TCOPETUICCKUX BOIIPOCOB KIK3aMEHY

1.

akrow

10.

11.

12.
13.
14.
15.

16.
17.
18.

19.
20.
21.
22.
23.

24,

25.

Bricka3pIBaHUs ¥ JJOTHYECKHE OTIEPALliU HaTHUMH.
TaOauIsl UICTUHHOCTH.

®opmyibl anreOpsl J0oruku. TaBTosorus,
MIPOTUBOPEYUE, BHITOTHUMBIEC (POPMYIIBI.
PaBHOCWIIBHOCTE pOpMYI (OTIpeiesieHue, Teopema).
OcHOBHbIE CBOWCTBA JIOTUYECKUX OMEPALIUU.
JIM3bIOHKTHBHAS HOpMabHast GopMadopMyIIb!
(ompenenenus, Teopema).

KobronkTuBHas HOpMaIbHas GopMadopMyITbl
(ompenenenus, Teopema).

CoBepiiieHHas TM3BIOHKTUBHASE HOpMallbHasihopma
(dhopMyIibl (ompeseneHue, Teopema).

CoBepiiieHHasi KOHBIOHKTUBHAsI HOpMasibHasi hopma
(dbopMyIibl (ompesenieHre, TeopeMa).

byneswr pyakuuun. [IpeacraBinenue OyneBbIX QyHKIUN
dbopmynoii, Haxoxsmetics B CJJHO.

bynesor pyaknuu. [Ipeacrasinenne OyneBbIX QyHKITUN
dbopmynoii, Haxozsmerics B CKHO.

Henu nepekitouateneil. MUHUMU3ALMSIOYIEBBIX
BBIPAKCHUIA.

Jlornueckue cetn. MUHIMU3anuUs OyIeBBIXBBIPAKESHHIH.
Jloruka npenukatoB. KBaHTOPBEL.

I'padpi. OcHOBHBIE TOHATHSL.

CMeXHOCTb, MHIUAECHTHOCTh, CTETIEHUBEPIINH

rpada.

Nzomopdusm rpados.

Marpuunoe 3ananue rpagos.

CBs3HOCTBH rpa)oB (OCHOBHBIE TOHITHS,0THOILICHHE
CBSI3HOCTH).

Paznenstoliee MHOXeECTBO, pa3pes, MOCT Brpade.
[Touck mapuipyta B rpade. Anroputm Tappu.

[Touck myTeit ¢ MUHUMaIbHBIM YHCIIOM JIYT.
MeTtpudeckre XapakTepUCTHKH rpadoB.
MuHuMansHbIe MyTH B HarPYKEeHHBIX Tpadax.CroiicTBa
MHUHHMMAaJIbHBIX ITyTEH.

AJTOpPUTM HaXO0KJI€HUS MUHUMAJLHOTO MTyTHUB
Harpy>keHHBIX oprpagax.

Oitnepossl rpadsl. Kpurepuii sitiepoBocTH Hero
cneactBus. Anroputm diiepu novcka 3UIepoBoOM LETH.




Kon
HHJAUKATOpa

HHZ[P[KaTOp JAOCTHUKCHUSA
KOMIICTCHIINHU

OueHo4HBbIE CPEACTBA

26. 'ammiibTOHOBHI Tpadbl. 3a1a49M, MPUBOISAIINE
K IMOMCKY raMIIbTOHOBA IIUKJIA.
JlocTaTouHBIH MPU3HAK TAMHILTOHOBOCTH.

27. JlepeBbsi. CBoIiCTBa IEPEBLEB.
[TokpsIBaroIee 1epeBo.

28. ANropuT™M NOCTPOCHHUS MAKCUMAIBHOTO U
MHUHHMAJIBHOT'O TIOKPBIBAIOIIETO JICPEBa.

OIIK-1.2

Pemaer npodeccronanbHbIe
3a71a4M C MPUMEHCHUEM
METOJIOB TEOPETHYECKOTO U
IKCIIEPUMEHTAILHOTO
UCCIICIOBaAHHUS

1. HaliTu MUHUMaJbHBIA TyTh U3 VB V7 B
oprpade, 3aJJaHHOM MaTpULIel CMEKHOCTH:

011 O\l
1010101
110110 O|
0110110
100101 O|
0010100
1101100

\ )

2. Tloctpouth mOKpBIBaROIIEE NepeBO rpada,
HauuHas ¢ BEpPIIMHbBI Vo, UCIIOIb3YA:
a) OMCK 10 IiTyOuHe; 0) MOUCK MO LINPUHE;

Vo

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

4. YOopocTuTs:

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

5. Pemmts ¢ mnomompio anredpbl  JIOTUKH
BBICKA3bIBaHUH.

Tpu ydeHHMKa pa3IWyHBIX IIKOJ  ropoja
Hosropona npuexanu Ha OTAbIX B OAUH JIETHUH
narepb. Ha Bompoc Bo)kaToro, B KakMX IIKOJAX
ropoJia OHU y4aTcsl, KaKJIbli JaJl OTBET:

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

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

Komst: «S yaych B mikoire Ne 24, a Tlers - B mkosre
Ne 8».




Kon NHaukaTop 10CTHKEHUA

OueHo4HBbIE CPEACTBA
HHIUKATOpPA KOMIIeTeHIIMH

Boxarplif, yauBIEHHBI MOPOTUBOPECUUSIMU B
OTBETax peOsT, MONMPOCHWI MX OOBSICHHUTH, TIC
npaBja, a rae Joxb. Torga pedara NMpU3HAIUCH,
YTO B OTBETAX KaXKJIOTO U3 HUX OJHO YTBEPKICHHE
BEPHO, a APYyroe JIOKHO. B kakoil mikosie y4yurcs
Ka)KIbIi U3 MaJILYUKOB?
6.IlpencraBute OyneBy ¢yHkiuto B CJHD u
CKHO® C IIOMOUIBIO:
a) paBHOCWJIBHBIX IMPe0Opa3oBaHuii;0)
Ta0JIUIIBI HCTUHHOCTH:

X,V Xy = X3 AXy & X
7.PemuTh ¢ momorisio rpada.
Buepa Beuepom:
1) Auzpeii oTIpaBHIICS Ha KOHLIEPT.
2) UBan mipoBén Bpemst ¢ Obroii.
3) Bacwunuii tak u He yBuzencs ¢ MpuHoi.
4) Bepa noGbiBajia B KHHO.
5) Hpa mocMoTperna CreKTakiib B TeaTpe.
6) Kakas-To mapa moceTusia Xya0KeCTBEHHYIO
BBICTABKY.
Kpome Tex, Koro Mbl y)xe Ha3BaJIH, MOCTOSHHBIMU
ywieHaMHu TO# ke komnanuu Obutn Oner u Kars.
BMmecre ¢ KaXXIbIM IOHOIIEH Ha TOM K€ BUJE
KYJIBTYPHBIX MEPOTIPUATHN MMPUCYTCTBOBAJIA OTHA
neBymika. Kto ¢ kem Ob11 U r1e?

0) Ilopsinok nmpoBeneHns MPOMEKYTOYHOH ATTECTALMH, NOKA3aTe/IH M KPUTEPUH OLICHUBAHMA:
ITpomerxyTouHas arTecTanus No AUCHUILIMHE TPOBOIUTCS B (hopMe 3K3aMeHa 3 ceMecTp

[TpomexyTouHasi arTecTanus 1o JUCIUIUIMHE BKJIIOYAET TEOPETUYECKHE BOIIPOCHI,
MO3BOJIAIOIINE OLEHUTh YPOBEHb YCBOCHHS 00Y4aIOIIMMUCS 3HAHUN, U PAKTHUECKUE 3aJaHMs,
BBISBIISAIOLINE CTENEHb C(POPMUPOBAHHOCTH YMEHUH U BIaICHUNA, TPOBOIUTCA B OPME IK3aMEHa.
DK3aMeH N0 JaHHOM JUCLHUIUIMHE POBOAUTCS B YCTHOM (pOpME MO 3K3aMEHAI[MOHHBIM OUJIeTaMm,
KaX/IbIi M3 KOTOPHIX BKJIIOYACT 2 TEOPETHUYECKUX BOIPOCAa U OJHO TNPAKTHUECKOE

3a7aHue.
[TokazaTenu u KpUTEPUU OLICHUBAHUS IK3aMEHa!

— Ha OIEHKY «OTJHYHO» (5 0amoB) — 00y4aronuiicss TEMOHCTPUPYET BHICOKUN YPOBEHB
c(OPMHUPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTHYecKOoe M TIyOOKOe 3HaHHE
yueOHOro Marepuana, CBOOOTHO BBITIONHSET MPAKTUYECKUE 3aJaHMs, CBOOOIHO OIMEpPUPYET
3HAHUSMH, YMEHUSMH, IPUMEHSICT UX B CUTYaIIHUSX TOBBIIIICHHON CIIO)KHOCTH.

— Ha OLEHKY «Xxopomoy» (4 6amra) — oOyyaronuiicss 1eMOHCTPUPYET CPEAHHUI YpPOBEHb
c(OpPMHUPOBAHHOCTH KOMITCTECHITUH: OCHOBHBIC 3HAHWS, YMEHHUS OCBOCHBI, HO JOIYCKaIOTCS
HE3HAYUTENbHBIC OMNOKY, HETOYHOCTH, 3aTPYTHEHUS PU aHATUTUYECKHUX OTEepaIusiX, IepeHoce
3HAaHWI U YMEHHUI HA HOBbIC, HECTAH/IAPTHBIC CUTYAIIHH.

— Ha OIEHKY «YyJAOBJIETBOPUTEJBHO» (3 Oamia) — oOydarommics JIEMOHCTPHPYET
MIOPOTOBBIA YPOBEHb C(HOPMHUPOBAHHOCTH KOMIICTCHIIMH: B XOJI€ KOHTPOJIGHBIX MEPONPHITHI
JOITYCKAIOTCS OIIMOKH, MPOSBISETCS OTCYTCTBHE OTACIbHBIX 3HAHW, YMCHHI, HAaBBIKOB,
00yJaromUHCsT WUCTIBITHIBACT 3HAYUTEIBHBIC 3aTPYJAHEHUS TpPU OINECPUPOBAHUU 3HAHUSMH H
YMEHHSIMH TIPU X MIEPEHOCE HA HOBBIC CUTYAIUH.



— Ha OIICHKY «HEY0BJIETBOPHUTEIbHOY (2 Oaia) — 00yJaromuics 1eMOHCTPUPYET 3HAHHS
He 6osiee 20% TeopeTHUecKoro Marepuaia, JOMycKaeT CyIECTBEHHbIE OINOKH, HE MOXKET.






