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JIner akTyaausanum padodeil nporpaMMsl

Pabouas mporpamMmma nepecMoTpena, oocyxaeHa u ogoopeHa s peanuzarnuu B 2026 - 2027
ydeOHOM ToJTy Ha 3acefanuu kageapsl [lpukinamHoilt MaTeMaTHKU U HHPOPMATUKU

[Tporokoi ot 20 . Ne
3aB. kadenpoii 1O.A. U3BekoB

PaGouas mporpamma nepecMoTpeHa, oocykaeHa u ogodpena s peanusanuu B 2027 - 2028
yueOHOM Toly Ha 3acenaHuu Kapeapbl [IpUKIaIHON MaTeMaTHKU U HHHOPMATUKH

[Tporokoi ot 20 1. Ne
3aB. kadeapoii 10.A. H3BekoB




1 Ilesin ocBOEHMSI AMCUMILTAHBI (MOTYJIs1)

[ToaroToBka CTYOEHTOB MO Kypcy «JlMCKpeTHble M MaTeMaTHYeCKHe MOJEIN» B
cootBeTcTBUU ¢ TpeboBanusamMu OI'OC BO no nanpasnennto noarotoBku 01.04.02 [Mpuknagnas
MaTeMaTHKa W HWH(POPMATHUKA» MarucTepcKoil mnporpammbl. J[aHHBIH Kypc HampaBleH Ha
dbopMupoBaHHEe HAYYHOrO IMIPEJCTaBICHUSI 00 OCHOBHBIX COBPEMEHHBIX MAaTEMaTHYECKHX
MOJX0/1aX K OMHUCAHUIO JTUCKPETHBIX MAaTEeMaTHYECKUX OOBEKTOB, K MOCTPOCHUIO M U3yUCHHIO
OPUKIAIHBIX JUCKPETHBIX MaTeMaTHueckux wmojened. OH  sgBisSeTcss HEOOXOAUMBIM
KOMITOHEHTOM (pYHIaMEHTAIbHON MOJrOTOBKH MAaTEMAaTUKOB, MMEIOIIUX JIEJI0 C COBPEMEHHBIMH
MaTeMaTUYECKUMU MOJIETISIMHU U UX MPAKTUYECKUMU MPUTIOKEHUSIMU.

2 MecTo AMCUMILIMHBI (MOYJI5) B CTPYKTYpe 00pa3oBaTeIbHOI MpPorpaMMbl

Jucuunnyza JIluckperHsle 1 MaTeMaTHYECKUE MOJEIN BXOAUT B 00s13aTEIbHYIO YaCTh
y4eOHOTO M1aHa 00pa30BaTeIbHON MPOTPAMMBI.

Jnst  u3ydeHHss  JUCLMIUIMHBI  HEOOXOAMMBI  3HaHUS  (YMEHMs,  BIJIAJICHUS),
c(OpMHUPOBAHHBIC B PE3YJIbTATEe U3YUCHUS AUCIHUILINH/ TPAKTHK:

JIONOJTHUTETBHBIE TI1aBbl YPABHEHUH MAaTEeMaTHIECKOW (H3HKH

Marematnueckoe MOJCIIUPOBAHUE

CoBpemeHHbIe TPo0IeMbl IPUKIIAIHOW MaTEMATUKU U HH(POPMATHKH

3HaHus (yMEHUs, BIIAJICHUS), IOJYyYSHHbIE IPU U3yUYEHUH JaHHOM TUCLUIUIMHBI OyIyT
HEOOXOIUMBI JJIsl U3yYSHHS JUCIUTUINH/TPAKTUK:

BrimonHeHue v 3a1muTa BBy CKHOM KBaTH(PUKAIIMOHHOM paboThI

IIpousBoncTBeHHAs - IPEIAUIIIIOMHAS IPAKTHUKA

[IpousBoacTBEHHAs - HAyYHO-UCCIIEA0BATENbCKask paboTa

3 Komnerenuuu ody4aouierocsi, popmupyembie B pe3yJabTaTe 0CBOECHHS

AUCUHMILIMHBI (MOAYJIs1) ¥ IVIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

B pesynbraTe OCBOECHMS AMCUMILIMHBI (MOAYJs) «JluCKpeTHble M MaTeMaTHuYecKue
MoJIeNny 00yJaromuics J0JkeH 001a1aTh CAeIyOIUMH KOMIETEHIIUSAMMU:

KO,[[ HHAUKATOpa I/IHI[I/IKaTOp JOCTHIKCHHUA KOMIICTCHIIN U

OIIK-1 Cnioco6eH pemaTh akTyalbHbIe 331241 (PyHAaMEHTAIbHON U MPUKIIaHOM MaTeMaTHKH

OIlK-1.1 Pemaer npodeccuonanpHbple 3agaun ¢ o0OnacTv (yHAAMEHTaIbHOW M
IIPUKJIAHON MaTEMaTUKH

OIlK-1.2 Brnageer cnocobamu M mpuemMamu pelieHHs] MCCIeI0BaTENbCKUX 3a/ad B
obacT pyHJaMEHTaJIbHON U IPUKIIAIHOM MaTeMaTHKU

OIIK-1.3 [Ipumensier QyHAaMEHTaNbHBIE  MEXIUCUUIUIMHAPHBIE  3HAHUA IS

PCHICHU 3a/1a4 B HpO(bCCCHOHaHBHOﬁ JACATCIIBHOCTH




4. CTpykTypa, 00bEM M cofepkaHue TUCIUILTHHBI (MOYJIsl)
OO0wast Tpy10eMKOCTh AMCLUUIUIMHBI COCTaBIsIET S 3aueTHbIX eauHul 180 akan. yacos, B TOM

YUCJIC:

— KOHTaKkTHas padota — 40,6 aka. yacos:
— ayauTopHas — 36 aKaj1. 4acoB;
— BHeayuTopHas — 4,6 akaj1. 4acos;

— caMocTosTenbHas padora — 104 akas. 4acos;
— B opme npakTrueckoi moaroroBku — 0 akaj. vac;

— IMOATOTOBKA K 9K3aMeHy — 35,4 akaj. gac

dDopMa aTTeCcTaluu - 3K3aMEH

Pasnen/ tema
JIACLUTUTAHBL

Cemectp

AynuropHas
KOHTaKTHast paboTa
(B akazn. vacax)

11a0.
3aH.

Jlek.
3aH.

IIPaKT.

CamocTrosTenbHas

paborta cTymeHTta

Bun
CaMOCTOSITSIbHOM
paboThI

®dopma TeKyLIero
KOHTPOJIS
yCIIEBAEMOCTHU U
MPOMEXYTOUHON
aTTecTaluu

Kon
KOMIIETEHIMH

1. MaremaTHuecKkre MOJENH

11
MaTeMaTUYECKOIO
MOJEIMPOBAHUS

Tuner

Pabota Haz
y4eOHBIM
MaTepHajIoM C
OCHOBHOM M
JIOTIOJTHUTEIHHOM
JIUTEPATYPOH.

VYcTHbIi onpoc

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

1.2 Dransl
MaTeMaTHIECKOTO
MOJICTTUPOBAHUS

nporecca

PaGora Haz
yueOHBIM
MaTepuasioM ¢
OCHOBHOM U
JIOTIOJTHUTEIbHOM
JITEPaTypPO.
Koncnexruposan
ue TeKcTa
y4aeOHUKa ISt
OCBOCHHS HOBBIX
3HAHUH.

VYerHbli onpoc

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

Uroro no pazneny

TIOMOIIBIO

2. MogenrpoBaHue MPOLIECCOB €
rpadUIEeCKIX

2.1 T'padoBsie MomeH

Pabora Hax
y4eOHBIM
MaTepuasoM ¢
OCHOBHOM U
JIOTIOJTHUTEIHHOM
JIUTEPaTypPO.
Koncnexruposan
ue TeKcTa
y4ueOHUKa ISt
OCBOEHHS HOBBIX
3HAHUI.

VYcTHBIN onpoc

OIIK-1.1,
OIlK-1.2,
OIIK-1.3




2.2 TlpuMeHeHHE TEOpHH
YCTOHYNBOCTH

Pabora naz
y4eOHBIM
MaTepHajIoM C
OCHOBHOI 1
JIOTIOJTHUTENIbHOM
JIUTEPATYPOH.
Koncnexrupoan
ue TeKcTa
yueOHHKa JUIs
OCBOCHHS HOBBIX
3HAHUI.

JlaGoparopHas
pabora

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

2.3 B3BemieHHbie oprpadbl
Y UMITYJIBCHBIE TTPOIIECCHI

Pabora naz
yueOHBIM
MaTepHaIoM C
OCHOBHOM U
JIOTIOJTHUTEJILHOM
JIUTEPATYPOH.
Koncnektupoan
He TeKCTa
y4eOHHUKa JUIs
OCBOEHUS HOBBLIX
3HAHMI.

JlaGopatopHast
pabota

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

HUroro no pazneny

12

19

3. MapkoBsie 1enu

3.1 CTOoXxacTHYECKHE
MPOLIECCHI M [Ienu MapkoBa

Pabora Haz
y4eOHBIM
MaTepHajIoM C
OCHOBHOM M
JIOTIOJTHUTEJIbHOM
JIUTEPATypPO.
KoncnexkrupoBan
He TeKCTa
y4aeOHUKA IS
OBJIAJICHUS
HOBLIMH
3HAHUSAMU.

VYerubIit onpoc

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

3.2 Knaccudukanus uenei
MapkoBa 1 UX COCTOSIHUI

PaGora naz
yueOHBIM
MaTepHAaIOM C
OCHOBHOM M
JIOTIOHHUTEILHOM
JIUTEPATypPOH.
KoncnektupoBan
He TeKCTa
y4eOHHUKa 1151
OBJIaJICHUS
HOBBIMH
3HAHHUSMH.

CeMuHapckoe
3aHsATHE

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

HUroro no pazneny

12

4. Urpsl N iy

41 Wmper B dopme
XapaKTepUCTUIECKOM
¢dhyHKIINN. Snpo.
VYcToiunBeie MHOYKECTBA

Pabora Hax
Y4eOHBIM
MaTepuasoM ¢
OCHOBHOW 1
JIOTIOJTHUTEIHHOM
JIUTEPATYPOU.
Koncnexruposan
ue TeKcTa
yueOHMKa JUIs
W3yYeHHS HOBBIX
3HAHUIL.

VYeTHbIl onpoc

OIIK-1.1,
OIIK-1.2,
OIIK-1.3




42 CymecrtBoBaHue U
€IMHCTBEHHOCTD
YCTOHYMBBIX MHOYECTB.
Lena lennu

Pabora naz
y4eOHBIM
MaTepHajIoM C
OCHOBHOI 1
JIOTIOJTHUTENIbHOM
JIUTEPATYPOH.
Koncnexrupoan
ue TeKcTa
yueOHHKa JUIs
H3y4eHHs HOBBIX
3HAHUI.

YcTHbIi onpoc

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

HUroro mo pa3neny

12

5. I'pynmossie TIPUHSTUS

peneHui

5.1 ®yHKUMU TpYIIOBOTO
BbIOOpa. Teopema Dppoy o
HEBO3MOXHOCTU

Pabora naz
y4eOHBIM
MaTepHajIoM C
OCHOBHOM M
JIOTIOJTHUTEJIbHOM
JIUTEPATypPO.
KoncnexkrupoBan
He TeKCTa
y4eOHHUKa 15
OBJIAJICHUS
HOBBIMU
3HAHHUSMH.

VYerHbIit onpoc

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

5.2 CoBMEIIEHHbIE IIKAJIbI
1 YCJIOBHUS OJHOIMKOBOCTH
npexanoureHuil. Paccrosaus
MEXIy PaHXUPOBKaMHU

Pabora Haz
y4eOHBIM
MaTepHajIoM C
OCHOBHOM M
JIOTIOJTHUTEJIbHOM
JIUTEPATypPO.
Koncnexruposan
He TeKCTa
y4eOHHUKa JUIs
OBJIAJICHUS
HOBBIMH
3HAHHUSIMH.
CocraBieHue B
cpene Maple
MPOTPaMMBI
peleHust
Bapl/IaHTHle 3a1a4

JlabopaTopnas
pabora

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

HUroro no pazneny

12

6. I/I3Mep€HI/Ie " NOJIE3HOCTh

6.1 Onpenenenue
OTHOILICHHS. Teopust
HU3MEpEHUit

Pabora nHaz
y4eOHBIM
MaTepHaioM ¢
OCHOBHOI 1
JIOTIOJTHUTEJILHOM
JIUTEPaTypPO.

YcrHblii onpoc

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

6.2 TIpumepst
(byHIaMEHTaIbHBIX
n3MepeHuil. OpauHanbHble
(GYHKIUU [I0JE3HOCTH

Pabora Haz
y4eOHBIM
MaTepHaIOM C
OCHOBHOM M
JIOTIOHHUTEIHHON
JUTEPATYPOH.
CocraBlieHHE B
cpene Maple
MPOrPaMMbI
peleHust
BapUaHTHBIX 337124

JlaGopatopnas
pabora

OIIK-1.1,
OIIK-1.2,
OIIK-1.3




Pabora naz
y4eOHBIM
MaTepuaoM ¢
OCHOBHOM M
gSH aMeHTaJ'ILHLI):_I PHEPH ZIOTIOTTHHTE ILHOM JIaboparopHas OINK-1.1,
YHI o 4 6 JIMTEPATypPOil. parop OIIK-1.2,
H3MEpEHH. DKCTEHCHBHOE Cocrapierie B pabora OIK-13
H3MEPEHU '
SMeperHe cpene Maple
MPOTPaMMBI
peleHust
BapUaHTHBIX 337124
Pabora naz
yueOHBIM
MaTepHaIoM C
OCHOBHOM U
6.4 IIpumepst .
(byHIaMEHTATBHBIX PEP JIOTIOTHHTCILHON JlaGopatopHast OIR-1.1,
YHA . 4 6 JIMTEPaTypOHL. patop OIIK-1.2,
n3mepennit.  CoBMecTHOE CocTapnerie B pabora OIK-1.3
HU3MEpEeHUE cpenie Maple
MPOTPaMMBI
pereHust
BapHUaHTHBIX 337124
HWroro no pazneny 16 24
Htoro 3a cemectp 54 88 9K3aMeH
HTtoro no AMCUUILIMHE 54 88 JK3aMeH




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

B xoxe wu3ydeHus AMCUMIUIMHBI PEKOMEHAYETCSl HCIOJB30BaTh 00pa3oBaTEbHbBIC
(hopMaIMOHHBIEC TEXHOJIOTHH:

1. TpaguuKMOHHBIE TEXHOJIOTMH O0yYeHHUs, MpeIoaraiilrue nepeaady HHpopManuu B
TrOTOBOM BHJE, ()OPMHUPOBAHHE YYEOHBIX YMEHUU MO 00pasiy: JCKIUSA-H3IO0KCHHE, JICKIIHSI-
00BsICHEHHE, TA0OPATOPHBIC 3aAHITHSI.

Hcnonb30BaHue TPaTUIIMOHHBIX TEXHOJIOTHI 00ECTIeYnBaeT OPUEHTUPOBAHUE CTYICHTA
B IOTOKE MH(pOpMAIUH, CBA3AHHOW C Pa3IMYHBIMU MOJIXOJaMH K ONPEJEJICHUIO CYIIHOCTH,
COJIep>KaHusl, METOI0B, (JOPM Pa3BUTHS U CAMOPA3BUTHUS JIHYHOCTH;, CAMOOIIPEICIICHHE B BEIOOpE
ONTUMAJIBHOTO MYyTH U CIOCOOOB JTMYHOCTHO-TIPO(GECCHOHATBLHOTO PAa3BUTHUS; CUCTEMATHU3AIUIO
3HAHWUW, TOJNYYEHHBIX CTYJCHTAMH B TPOIECCe ayJAUTOPHONM M CaMOCTOSATEIHHOW paboTHI.
JIeKMOHHBIE  3aHATUS MPOBOASTCS C  HCIOJb30BAaHHEM  MYJIbTUMEIUWHBIX  CPEJICTB.
JlaboparopHble 3aHATUS O00ECHEYMBAIOT pPa3BUTHE M 3aKpPEIUICHHE YMEHHH ¥ HaBBIKOB
ompeAeNieHUs] Ieleldl W 3aJad CaMOpa3BUTHs, a TaKkKe MNPUHATHS HaunOonee 3(H(PEeKTUBHBIX
penieHnid mo ux peanusanuu. JlabopaTopHbIe 3aHATHS MPOBOIITCS B KOMITBIOTEPHBIX Kilaccax
BeiuncnuTesbHOro enrpa ®I'bOY BO «MI'TY».

B xoz1e mpoBeieHUs JIGKIIMOHHBIX 3aHITHH PETyCMaTPUBACTCS:

— WCIOJNB30BAaHUE JJICKTPOHHOTO JEMOHCTPAIIMOHHOTO MaTepuajga [0 TEeMaM,
TpeOYIOUINM WIUTIOCTPAllMU pabOThI MPOTrpaMMHBIX MPOIyKToB: Maple, Matlab, Matchematica.

B xome mpoBeneHuUs JIaOOPATOPHBIX 3aHATHH IMPEAYCMATPHUBACTCS HCIOJIL30BAHUC
CPEICTB BBIYUCIUTENHbHON TEXHUKU TPU BBHINOJHEHHUM WHIWBUIYaJbHBIX 3aJaHUNl U
TECTHPOBAHHUSI.

2. VnrepaktuBHble (OpMbI 00yUEHHUs, MPEANOIAraloue OpraHu3aniuo 00ydeHus Kak
MIPOIYKTUBHOW TBOPYECKOM JACSITEILHOCTH B PEXKHME B3aUMOACHCTBHSI CTYICHTOB JPYT C IPYTOM
U C MpernoiaBareiem

Hcnonb30BaHWe HMHTEPAKTHUBHBIX ~ OOpPA30BATCIBHBIX  TEXHOJOTHH  CIIOCOOCTBYET
MOBBIIIEHUIO UHTEPECa U MOTHBAIIMH yUYAIIUXCSl, aKTUBH3AI[UN MBICITUTEILHON NESTENbHOCTH U
TBOPYECKOTO TMOTEHIIMANa CTYACHTOB, JAeiiaeT Oojiee 3((PEKTUBHBIM YCBOCHHME MaTepHala,
MO3BOJISIET MHANBUAYAIU3HUPOBATH O0yUEHUE U BBECTH SKCTPEHHYIO KOPPEKIIMIO 3HAHHH.

[Tpu mpoBeIeHNH TPAKTUYECKHUX 3aHITHI UCTIOIB3YIOTCS TPyIIoBasi paboTa, TEXHOJIOTHS
KOJUIGKTUBHON TBOPYECKOW JNI€ATEIbHOCTH, TEXHOJOTUS COTPYJHHUYECTBA, pOJEBas UIpa,
obcyxaenue mpobiaemMbl B GopMme TUCKyccuu, ae0arhl, Kpyriblii cTod. JlaHHBIE TEXHOJOTHUHU
o0ecreunBalOT BBICOKUN YPOBEHb YCBOCHHMS CTyJIEHTaMH 3HaHUH, 3((EeKTUBHOE M YCIENIHOEe
OBJIAJICHNC YMEHUSMH W HaBBIKAMH B TPEIMETHOW 00jacT, (GOpPMHPYIOT TMO3HABATEIHLHYIO
MOTPEOHOCTh U HEOOXOJUMOCTh JallbHEUIIero camooOpa3oBaHusl, MO3BOJSIOT aKTUBU3UPOBATH
HCCIIeIOBATEILCKYIO JCSITEIIbHOCTD, 00eCIIeYrBarOT 3P PEKTUBHBIN KOHTPOIb YCBOCHHS 3HAHHH.

3. Bosmoxnoctn o6pazoBarenbHoro mnopraiza PIrbBOY BO «MITY» s
MPEIOCTABIICHUS CTYJCHTaM rpaduka caMOCTOSTEIHLHOW PabOThI, paclucaHusi KOHCYJIbTAIIHA,
3aJlaHui ISl CAMOCTOSITENIFHOTO BBITIONHEHUS U PEKOMEHAYEMBIX TE€M JIJISI CAMOCTOSITEIBHOTO
W3YYCHUSI.

Hcnonb3yeMbie 00pa3oBaTelbHBIE TEXHOJOTMH TIO3BOJSIOT AKTUBHO TMPUMEHSTH B
y4e0HOM TIPOIECCe HHTEPAKTUBHBIC (POPMBI MPOBEICHUS 3aHATHIA (KOMITBIOTEPHAS CUMYJIS-ITHS,
pa3bop KOHKPETHBIX CHUTyallid), YTO CHOCOOCTBYeT (OPMUPOBAHUIO U  PA3BUTHUIO
nmpoecCHOHATBHBIX ~ HAaBBIKOB  OOydJarommxcs. [IpuMeHsieMble B TIpoIlecce HM3ydeHUs
JTUCIUIUIMHBL TIOUCKOBBI M HCCIENOBATENIbCKUI METOABl B IOJHOM Mepe COOTBETCTBYIOT
tpedoBanusiM OI'OC 3++ mo peanuzauu KOMIIETEHTHOCTHOTO MOIX0/1a.



6 YueOHO-MeTOANYeCKOE 00ecTieYeHre CAMOCTOSITeIbHOM PadoThI 00y4aI0LIUXCSI
IIpencraBneno B npuoxeHuu 1.

7 OneHo4HbIe CpeICTBA /ISl IPOBeJIeHNs IPOMEKYTOYHOM aTTecTalun
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHO-MeTOAM4YECKOE U HH(PpOopMALIMOHHOE oDecTiedeHH e TUCITUIIIHHBI (MOLYJI51)

a) OcHoBHas JIMTEpaTypa:

lamkos, C. b. JluckperHas matemaruka : y4eOHHK W TpakTuKym st By3oB / C. b.
lNamkos, A. b. ®ponos. — 3-¢ uza., ucnp. u non. — Mocksa : M3narensctBo Opaiit, 2020. —
483 c. — (Bricmiee oopazoBanue). — ISBN 978-5-534-11613-7. — Texkcr : anekrponubiit // 9BC
FOpaiir [caiit]. — URL.: https://urait.ru/book/diskretnaya-matematika-536528 (nata obpaieHus:
16.04.2025).

Kynpsisues, B. b. Jluckpernas maremaruka. Teopuss OJHOPOIHBIX CTPYKTYp : YUCOHHK
s By30B / B. B. Kynpsieues, A. C. Tlogkomun, A. A. BoiotoB. — 2-¢ u3J., HCIIp. U A0, —
Mocksa : UznatenbctBo Opaiit, 2020. — 295 c¢. — (Bwicmee obOpazoBanue). — ISBN 978-
5-534-02901-7. — Tekcr : onekrponnei // DOBC IOpaiir [caiit]. — URL:
https://urait.ru/bcode/452224 (nara obpamenus: 16.04.2025).

0) JonoHuTebHAS JINTEpATYpa:

Jlo6anoB, A. 1. Marematndyeckoe MOAETHPOBAHUE HEIMHEHHBIX MPOIECCOB @ YICOHUK
a1 By30B / A. U. Jlo6anos, 1. b. IletpoB. — Mocksa : M3natensctso FOpaiit, 2020. — 255 ¢. —
(Beicmiee obpazoBanue). — ISBN 978-5-9916-8897-0. — Texkcr : anexrponnsiii // DBC HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/452200 (nara obpamenus: 16.04.2025).

AcanoB, M.O. JluckpeTHasi MaTeMaTuka: rpadpl, MATPOHIbI, aITOPUTMBI [ DIIEK-TPOHHBIH
pecypc]: Yuebnuk / M.O. Acanos, B.A. bapanckuii, B.B. Pacun — Dnextpon. TekcToBble AaH. —
Mocksa : Jlanb, 2010. — Pesxxum pocrtyna: https://e.lanbook.com/book/536 (mara oOpaiieHus:
16.04.2025).

B) Meroanueckue yka3aHusi:

Tapanuukos, FO. B. JluckpeTHas MaremMatika. 3aauHuK : yaeOHOe ocodue st By30B /
0. B. TapannukoB. — MockBa : M3zmatensctBo IOpaiit, 2020. — 385 c¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-01180-7. — Tekcr : anextponHsbii / ObC FOpaiit [caiiT]. —
URL: https://urait.ru/book/diskretnaya-matematika-zadachnik-536541 (mata  oOparienus:
16.04.2025).

Cynomnaros, C. B. /luckperHas maTemaruka: y4eOHUK U NpakTUKyM i By3oB / C. B.
Cynonnatos, E. B. OBunHHMKOBa. — 5-€ u31., uchp. u gon. — Mocksa : U3narensctBo FOpaidT,
2020. — 279 c¢. — (Bwicmee obOpazoBanme). — ISBN 978-5-534-00871-5. — Teker :
anektponHsii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/450002

r) [IporpammHuoe o0ecnieyenne u UuTepHeT-pecypebl:

IIporpammHoe obecnieuenne

Haumenosanue 110 Ne norosopa Cpok neicTBUS IULEH3UN

7Zip cB0OOHO pacmpocTpansemoe [10 06eccpouHO

NotePad++ cB0OOIHO pacrpoctpansemoe 110 6eccpoyHO




MS Visual CBOOOJIHO  paclpoCTpaHsieMOe

Studio Code 10 becepoto
Adobe Reader  |[cBOGOmHO pacmpocTpaHsieMoe OeccpouHo
bpaysep Mozilla (cBoGomgHo pacmpocrpansemoe

Firefox 110 Oecepotro
bpay3zep Yandex |[cBoOOmHO —pacmpocTpaHsieMoe 0eccpouHO
MS Office 2007 Ne 135 ot 17.09.2007 OeccpodHO

Professional

IIpodeccuonanbHblie 6a3bl JaHHBIX U HH(PO

PMAaIlUOHHBIC CIIPABOYHLIC CUCTEMbI

HasBanue kypca

Ccruika

HarnmonansHast MHGOPMAIIMOHHO-aHATUTHYECKAS
cucrema — Poccuiickuii HMHAEKC HAy4YHOrO
nutupoBanus (PHHILI)

URL.: https://elibrary.ru/project_risc.asp

DnekTpoHHas 0a3a NePUOIUIECKUX U3IaHnuii East
View Information Services, OO0 «M1BUC»

https://dlib.eastview.com/

ITouckoBas cucrema Akanemus Google (Google
Scholar)

URL.: https://scholar.google.ru/

Poccuiickass  T'ocymapctBeHHas — OuOnmoTeKa.
Karanoru

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

DnekTpoHHbIe pecypchl Oubanoreku MI'TY um.
I'.1. HocoBa

https://host.megaprolib.net/MP0109/Web

9 MartepuajibHO-TEXHUYECKOE o0ecnieuyeHne TUCHUTINHBI (MOTYJI51)

MarepuaibHO-TEXHUIECKOe 00ECIeYeHUE AUCIMIUIMHBI BKIIIOYAECT:
Kommnbrotephsiit kinace: [lepconanbhbie KomnbioTepsl ¢ makerom MS Office, Beixomom B

AynuTopuu Uil CaMOCTOATENbHOM paboThI:

WHTepHer M ¢ JOCTYNIOM B D3JIEKTPOHHYIO HH(OPMAIMOHHO-00Pa30BaTEeIbHYIO Cpery
YHHUBEpCHUTETA

KOMITIBIOTCPHBIC KJIACCBHI; YUTAJIbHBIC 3aJIbl

6ubmuorexu: Ilepconanbubie kommbloTepsl ¢ nakerom MS Office, Beixogom B MHTEpHET U ¢
JIOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA

IIpuioxenne 1

Y4eOHo-MeTOoAMYECKOE 00ecieYeHHe CAMOCTOATEIbHON PadoThl 00yYa0IIUXCS

Hepeqeﬂb KOHTPOJILHBIX BOITPOCOB 1 3aJaHui

Tuner mogenen.

Marpuia CMEXXHOCTH.

Matpuna JOCTHKUMOCTH.

Marpuiia paccTosHun

3HaKoBbIE Tpadbl U TEOPHS CTPYKTYpPHOTO Oail
TypHUpEIL.

. OpueHTupyeMoCTb U YSI3BUMOCTb.

. IlnanupoBaHue TPaHCIOPTHBIX TOTOKOB.
. I'pader nepeceyenuii.

. Onpenenenue rpada nepeceyeHui.

. I'padb1 uHTEpBANOB M UX IPUMEHEHHS.

. CpoiictBa rpadoB HHTEpPBAJIOB.

LN AWNPRE

R R R R R R R R
NoOoubdwNRO

. CeTb IuTaHMs.

AJIS1 CAMOCTOSITEILHOI PadoThI:

[Muknu4aeckas npupoaa MaTeMaTHYECKOTO MOJECIIMPOBAHHUS.
[Ipumep: muIaHupoOBaHKUE OJTHOCTOPOHHETO JBUKCHHUS.
Oransl npolecca MaTeMaTHYeCKOr0 MOJIEIMPOBAHUS.

aHca.

. PerynupoBanue nBrxXeHHs TPAaHCIIOPTa CBETO(OPOM.



http://www.rsl.ru/ru/4readers/catalogues/

18.
19.
20.

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.

51.

LCoNoOAWNE

e Y ol
~AWDNPEO

Teopemsl 0 packpacke.

[IpoGiema yeThIpex Kpacok.

Hcnonp30BaHue 3HAKOBBIX W B3BEIICHHBIX OprpadoB B  KayecTBe
MOJICIINPOBAHUS CIIOKHBIX CUCTEM.

NMnynbcHBIE IPOLIECCHI.

Y CTONYMBOCT UMITYJIbCHBIX IIPOLIECCOB

[IpumeneHnue Teopur yCTOMUYMBOCTH.

CroxacTuueckue Ipouecchl U nenu Mapkosa.

BepositHocTH mepexoza u oprpadsl epexosa.

Knaccudukanms neneit MapkoBa v UX COCTOSTHHM.

IIpuMeHeHre MapKOBCKUX IPOLIECCOB B TEHETUKE.

Teopus Mennens. [Iporaossl Ha OCHOBe Teopur MeHes.
IToToxoBBIE MOAEIN.

Monenu 3arpsizHeHust atMmocepsbl.

Mopenu neHeKHbIX IOTOKOB.

Matematuueckue Moaenu 00yueHHs..

JIuneliHasg MOZIENb.

OpnHosneMeHTHasi OMHApHASI MOJIEIb.

JIByxaneMeHTHas OMHapHasi MOJIEIb.

Urpel B popme xapakTepucTUueckon (HyHKIIHH.

D¢ dhexTnBHOE PEATIOYTECHHE.

Cy1iecTBOBaHUE U €IMHCTBEHHOCTh YCTOMYMBBIX MHOKECTB.
['eomeTprueckuii moaxoxn.

IIpocThie urpsl.

BepositHocTHas uHTEpnperanys nens! llennu u ee npuMeHeHue.
OyHKIMH TPYHIOBOTrO BHIOOPA.

PaccrostHus Mexny paHXUpOBKaMH. BeruncieHne paccTosHusl.
MenuaHnsl ¥ CpeTHUE.

CBoiicTBa OMHAPHBIX OTHOLLICHUH.

Teopus usmepenui.

Tun mkan u Teopus cogepxareabHOCTH. COBMECTHOE U3MEPEHUE.
[Tonynopsaxku. IHTepBabHbBIE OPSIAKY U HEUNCIIOBBIE H3MEPEHHUS.
PerynspHble mKaisl.

ITpumeps! conepxkaTeabHbIX U OeccoiepiKaTebHbIX YTBEPKACHHH.
[Tpumeps! hyHIaMEHTATBHBIX U3MEPEHUIL.

Hepequb BOIIPOCOB 1JIA MOATOTOBKH K IK3aMEHY

[uknuyeckas npupo1a MaTeEMaTUYECKOTO MOJICIIMPOBAHUS.

OTansbl nporecca MaTeEMaTHYECKOT0 MOJIETMPOBaHUS. THUIbl Moaenen
['pads1. HekoTopsie npumMepsl.

Oprpadsl 1 maTpuiibl. MaTpuIlbl CMEKHOCTH, JOCTHXKECHHS U PACCTOSTHUM.
3HakoBbIe Tpadbl U TEOPHUS CTPYKTYPHOTO aHAIIN3A.

TypHUpSL.

IImaHrpoBaHuEe TPAHCIIOPTHBIX ITOTOKOB.

I'padsl nepeceueHuit.

Certb nuTaHUS.

. CtoxacTudeckure mpoIiecchl U renu Mapkosa.

. BepoatHocTH nepexona u oprpadsl nepexoaa.

. Kimaccudukanus nerneit MapkoBa 1 uX COCTOSIHUM.
. [lornomaroniye u peryasipHbie UEnu.

. Irpbl B hopme xapaKTepuCcTHIECKON (DYHKITUN.

cpencraa



15. Ilena Ilemmn.
16. ®yHKIIMYU TPYIIIOBOTO BHIOOpA.
17. Teopema Oppoy.

18. CoBMelieHE NIKAJIBI YCJIIOBUSI OAHOIIMKOBOCTHU HpC,Z[HO‘lTGHHfI.

19. PaccrostHre MeX 1y paH)XHPOBKAMH.
20. OtHomenusi. CBoiCTBa OMHAPHBIX OTHOIIICHUH.

21. Teopus uzMepenuil. TUn mKan u TEOPHsI COAEPIKATETLHOCTH.

IIpuaoxenne 2

a) Ilnanupyemble pe3yJbTaTbl 00yUYeHHs] U OLCHOYHbIE CpeACcTBA JJIsl NPOBeICHHSA

MPOMEKYTOYHOM

Kon nnnukartopa Nupukatop 10CTUKEHNS O1ieHOYHbIE CpENICTBA
KOMIIETEHINH

OIIK-1: CnocobeH pemiaTh aKTyajJabHbIe 3212491 (DYHAAMEHTAJIbHON M PUKJIATHON

MATEeMATHKH

OIIK-1.1. Pemaer OTBeTHI Ha BOIPOCHI:

npogeccuoHaIbHbIE
3ajiauu ¢ o01acTu
(GyH1aMeHTalIbHOM U
HPUKJIAJHON MaTeMaTuKu

1. [uknuyueckas
MaTEeMaTU4YeCKOro MOJAEIUPOBAHMS.
[Ipumep: nnanupoBanue
OJIHOCTOPOHHETO JABUKCHUS.
Ortarsl nporecca MaTeMaTHYECKOIO

2.

No vk

10.
11.

12.
13.
14.
15.
17.
18.

19.
20.

21.

22.

MOJIETTUPOBAHUSI.
Tunoer Mogenei.

npupojia

Marpuia CMEXHOCTH.
Matpuna JOCTHKUMOCTH.
Marpuna paccTossHAN

3HaKkoBblE  Tpadbl

u TeOpUs

CTPYKTYpPHOTO Oayianca.

TypHUpEL.

OpueHTHPYEMOCTh U ySI3BUMOCTb.

[InanupoBanue
ITOTOKOB.

TPAHCIIOPTHBIX

I'pads! nepeceveHmit.
Omnpenenenue rpada nepecedeHuil.
I'pader WHTEPBaJIOB " 150:¢

MMPUMCHCHUA.

CoiicTBa rpad)oB HHTEPBAJIOB.

Perynuposanue

JBUXKCHUA

TpPaHCIIOPTa CBETOPOPOM.

CeTp nIUTaHUA.

Teopemsbl 0 packpacke.

[IpoGnema yeTbIpex
Hcnonw3oBanue

KpacokK.
3HAKOBBIX "

B3BEIICHHBIX OpPrpadoB B KauecTBE
CpEe/ICTBa MOJICTTUPOBAHUS CIIOKHBIX

CHUCTEM.

HNMynbcHBIE IPOLIECCHI.

YcroiunBocTh

IIPOLIECCOB
IIpumenenue
YCTOMYHUBOCTH.

HUMITYJIBbCHBIX

TEOPHUH




23. CroxacTH4ecKre NpOLECChl U LENu
Mapkosa.

24. BeposiTHOCTH TIepexo/ia U oprpadsl
nepexo/a.

OIIK-1.2.

Bnaneer criocodbamu u
MpUEMaMu PELIEHUS
HCCIICIOBATEILCKUX 33124
B 00/1aCTH
byHIaMEHTAIBHON U
MPUKJIAJHON MaTeMaTUKHU

OTBeTHI Ha BOIIPOCHIL:

1. Knaccudukanus neneit Mapkosa u
UX COCTOSIHUM.

2. IlpuMeHeHne MapKOBCKUX
MIPOIIECCOB B TEHETUKE.

3. Teopust Mengens. [Ipornoss Ha

OCHOBE Teopuu Menaens.

[ToTOKOBBIE MOAETH.

Mopenu 3arpsi3HeHHS aTMOC(EPHI.

Monenu 1eHeKHBIX TOTOKOB.

MatemaTtuueckue MOeNu 00yYeHHUS.

JluHeliHas MOIENb.

OpnnHosneMeHTHas OMHApHASI MOJIEIb.

©oN Ok

10. /IByxaieMeHTHas OMHApHAS MOICITb.

11. Urps1 B popMe XapaKTePUCTUIECKOM
byHKIMH.

12. 3¢ dexTuBHOE MpEAIOUTEHNE.

13. CymiecTBOBaHHE U €TMHCTBEHHOCTh
YCTOMYMBBIX MHOXKECTB.

14.T'eomeTpudecKkuii Moaxo.

15.TIpocTble urpsl.

16. BeposiTHOCTHast UHTEpIIpETaLHS
uens! llenm u ee npuMeHeHue.

17. ®ynkumu rpynmnoBoro BeIdoopa.

18. PaccTosiHUS MKy PAHKUPOBKAMH.
Brruucnenue pacctosiHus.

19.Menuans! u cpeHue.

20. CoticTBa OMHAPHBIX OTHOIICHUIA.

21. Teopwust UBMEPEHUH.

22.Twun mKai u Teopust
conepxarenbHoCTH. COBMECTHOE
U3MEpEHHUE.

23.Tlonynopsaku. IHTepBaIbHbIE.
MOPSAKH M HEYUCIIOBBIE U3MEPEHUSI.

24. PerynspHble IIKAJBI.

25. [Tpumeps! contepKaTeTbHBIX U
Oeccoep)KaTeIbHbIX YTBEPKICHUI.

26. [Tpumepb! pyHIaMEHTATEHBIX
M3MEpEHUM.

OIIK-1.3.

IIpumensier
dbyHIaMeHTalbHbIe
MEXIUCLIUIIINHAPHBIE

Pedepatsl 0TBETOB Ha BOIPOCHI:
1. Iuxnnyeckas Ipupoa
MaTEMaTHYeCKOr0 MOJIEITMPOBAHUS.




3HAHUS JIJIS PEIISHUS 33129
B IIpo(hecCuOoHANBHOM
JIeSITEIIbHOCTH

2. Drambl mporecca MaTeMaTHIeCKOTro
MoJieaupoBanus. Tumnel mojaenei

3. I'pade1. HexoTopbie mpumepsi.

4. Oprpabsl u Marpuibl. Marpuibl
CMEKHOCTH, JOCTIKEHUS u
PAacCTOSTHUM.

5. 3HakoBele  Tpadhpl W TEOpHUA
CTPYKTYPHOTO aHAJIu3a.

6. TypHUDBL

7. IlmanupoBaHue TPaHCIIOPTHBIX

MTOTOKOB.

I'pads! nepeceveHmid.

9. Cetb nuTaHus.

10. CroxacTuyeckue NPOLECCH |
nenu Mapkoga.

11. BeposTHOCTH nepexoga  u
oprpadsl mepexoza.

12.  Knaccudukamms neneir Mapkosa
Y UX COCTOSTHHIA.

13. Tlornomaromue M peryispHbIe
TIETIH.

14. Urpwm B dhopme
XapaKTePUCTHUECKON YHKITHH.

15. Ilena lllerm.

16. ®yHKIUM rpynIoBoro BIOOpA.

17. Teopema Dppoy.

18. CoBmemnieHne IIKadbl U yCIOBHUS
OJIHOITMKOBOCTHU MPEIMOYTEHHI.

®©

19. PaccrosHue MEXITY
PaHKUPOBKAMHU.
20.  OrHomeHus. CsolicTBa

OMHApHBIX OTHOLIEHUH.

21.  Teopwus U3MEpEHUIA.

22. Tun IKaJ " Teopus
COZIEPKATETTHBHOCTH.

0) Ilopaook npoeedenHus NPOMENCYMOYHOU ammecmayuu, noxKazamenu u Kpumepuu

ouenueanusn:

HpOMe)KYTO'-IHaSI arTeCTalud 10 AMCHUILIMHE BKIIFOYACT TCOPETUICCKHUEC BOIIPOCHI, ITO3BOJIAIOIINEC

OIICHUTHb YPOBCHbL YCBOCHHUIA O6yanOHII/IMI/IC$I 3H3HPII>1, N MPAKTUYCCKUC 3adaHUs, BBIABIAIOIINC

cTeneHb cpOPMUPOBAHHOCTH YMEHUHN U BIIaJIEHU, TPOBOIUTCS B (hopMe dK3aMeHa (3 cemecTp).

Iloxa3zarenn u KPUTECPHUHA OLICHUBAHUA JK3aMeEHa:

— Ha ONEHKY «OTJHYHO» (5 OamnoB) — oOydarolmuiicsi NEMOHCTPUPYET BBICOKHH ypOBEHBb

C(bOpMI/IpOBaHHOCTI/I KOMHCTCHHHﬁ, BCECTOPOHHEC, CHUCTCMATHYCCKOC U FJ'IY6OKOC 3HAaHUC

yqe6Horo marepualia, CBO6OJIHO BBIITIOJIHACT IMPAKTHYCCKUC 3adaHus, CBO60)IHO ONnepupyceT

3HaHUAMU, YMCHUSAMH, IPUMCHACT UX B CUTyallUAX MOBBITIIEHHON CIIOKHOCTH.




— Ha OILEHKY «Xopomo» (4 Oamna) — oOOydYaroIIMiiCS JEMOHCTPUPYET CPEIHHH YPOBEHB
C(bOpMI/IpOBaHHOCTI/I KOMHCTGHL{I/If/’Ii OCHOBHBIC 3HaHHA, YMCHUSA OCBOCHBLI, HO OOITYCKAIOTCA
HE3HAYUTENIbHBIC OMTMOKH, HETOYHOCTH, 3aTPYAHECHUS MTPH aHATUTHYECKUX OTIEPaIUsIX, TIEPEHOCE
3HaHWI U YMEHUI1 Ha HOBbIC, HECTAHIAPTHBIC CUTYAIIHH.

— Ha OLICHKY «YIOBJIETBOPHUTEJBbHO» (3 Oaia) — oOydaromuics AeMOHCTPUPYET MOPOrOBbIi
YPOBEHb C(OPMHUPOBAHHOCTH KOMIIETCHIIMN: B XOJI€ KOHTPOJIbHBIX MEPOIPUATHH JIOIYCKAIOTCS
OMOKH, TPOSBISIETCS OTCYTCTBUE OTACIbHBIX 3HAHWW, yYMEHUI, HaBBIKOB, OOydYarOUIHiiCs
HCHBITHIBAET 3HAYMUTEIIBHBIE 3aTPYJIHEHUS NIPU ONEPUPOBAHUM 3HAHUSAMU U YMEHUSIMHU IPHU UX
IIEPEHOCE HA HOBBIC CUTYALIUH.

— Ha OLICHKY «HEeY/JIOBJIETBOPUTEILHO» (2 0a/uia) — 00yJarouiics JeMOHCTPUPYET 3HAHHS HE
6om1ee 20% TeopeTdeckoro MaTepuaia, JOIMyCcKaeT CYIIECTBCHHbBIE ONIMOKH, HE MOXET ITOKa3aTh
HWHTCJUICKTYaJIbHBIC HABBIKW PCIICHHA ITPOCTHIX 3aj1a4.

— Ha OIICHKY «HeYA0BJIeTBOPUTEIbHO» (1 0a1) — 00yJarouiicss He MOXKET MOKa3aTh 3HAHUS Ha
YPOBHE BOCITPOM3BEICHUS M O0BSICHEHHUS MH(OPMAIINY, HE MOXKET TIOKa3aTh WHTEJUICKTyaIbHBIC
HaBBIKH PEIIECHUS MPOCTHIX 3a7ad.

— OILIEHKA «3a4TEHO» CTABUTCS MpU HAbOpe ydanmmcs oT 3 10 S5 6auios;

— Ha OILIEHKY «He 3auTeHo» (1-2 Ganna) — oOyyaronuiicss He MOXET MOKa3aTh 3HaHUs Ha
YpPOBHE BOCIIPOM3BEACHHUS W OOBSCHCHHS WHPOpMAIMU, HE MOXET I[0Ka3aTh
MHTEJJICKTyallbHbIE HABBIKU PELICHUS MPOCTHIX 33/1a4.



