MuHobpHaykn Poccum
®EJEPAJIbHOE rOCYAAPCTBEHHOE BIOJ)XXETHOE OBPA3OBATEJIbHOE
YYPEXXAEHWE BbICLLUEFO OBPA30BAHUA
«BOPOHE)XXCKWUWN rOCYAAPCTBEHHbIN
YHUBEPCUTET>» (®rbOY BO «BIry»)

YTBEP)XXAIO

/% 3aBenyowmin kadeapom
: LMPOBBLIX TEXHONOM NI

// Kypranavu C. 0.
05.03.2024 r.

PABO4YAS NPOrPAMMA YYEBHOW AUCLUMJINHDI

51.0.25 [InckpeTHas MaTeMaTuKa

1. Kog u HauMeHOBaHue HanpasBJ/iIeHUA NOArOTOBKU/CNeunasibHOCTH:
10.05.01 KomnbtoTepHas 6e30nacHOCTb

2. Mpocdunb noproToBKU/cneunannsaums:

PaspaboTka 3aluLweHHOoro nporpaMMHoOro obecneyeHus

3. KBanudukaumsa (cteneHb) BbINyCKHUKA:

Cneunanutet

4. ®opma obyueHus:

OyHas

5. Kapenpa, oTBevaloLias 3a peanamsaumio oUCLUNIIUHbI:

Katenpa ungpoBbIX TEXHOIOM I

6. CocTaBMTENIM NPpOrpaMmbl:

Monos Muxaun iBaHOBKY, KaHANAAT PUNKO-MaTEMATUHECKMX HAYK, AOLEHT
7. PekoMmeHpgoBaHa: rnpotokoa HMC ®KH Ne 5 o1 05.03.24

8. YueOHbit roa: 2024-2025, 2025-2026 CemMecTtpbl: 2, 3
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9.llenu u 3apaym y4eOHON AUCLUNIIUHDI:

Llenbto y4ebHOM ANCUMNANHBI SBASETCA N3YyYeHMEe OCHOBHbIX Pa3fiesioB ANCKPETHON MaTEMATUKN, B
4aCTHOCTW, TEOPUM MHOXKECTB, KOMOUMHATOPUKK, TEOPUU FpacdoB, N pPa3BMTINE HABbIKOB pPelleHns 3aaad
Mo YyKa3aHHbIM pa3aenam.

OCHOBHbIMM 3aAa4aMu y4ebHON ANCUMMINHBI ABNSIOTCS: POPMUPOBAHMNE BCECTOPOHHMX 3HAHWIA 06
OCHOBHbIX MOHATUAX ANCKPETHON MaTeMaTuKK, NnpuobpeTeHne CTyAeHTaMn HaBbIKOB 1 YMEHWIA MO
NPUMEHEHNIO METOLI0B ANCKPETHOW MaTEMATUKN ANS PeLleHns 3aav.

10. MecTo y4yebHOM aucumnamnHbl B CTPyKType OOM:

InckpeTHaa MaTemMaTuka oTHocuTCs K 6a3oBoi YacTu 6aoka b1, s ycnewHoro nsy4yeHus aHHoro
Kypca HeobxoanMbl 3HaHWA 1 YMEHUS, NprobpeTeHHble B pe3ysibTaTe 0CBOEHUS LKOJIbHOMO Kypca
MaTeMaTUKW. JuCLMnInHa SBSISETCSA BBOLAHOW U CNTYXXUT OCHOBOW A5 falbHenLwero n3y4yeHus
MaTeMaTU4eCcKmnx QUCLUMIINH.

MnaHupyemblie pesynbTaThl 00y4YeHUsa No AUMCUUNINHE/MOAYIO (3HAHUA, YMEHUS,
HaBbIKM),COOTHECEHHbIE C NJIAHUPYEMbIMU pe3ysibTaTaMU OCBOeHUs oOpa3oBaTenbHOM
nporpaMMbl (KOMNeTeHUUAMMU BbiNMYCKHUKOB) U UHOUKATOPAMM UX OOCTUXKEHMUA:

Kof v Ha3sBaHMe KoOMMeTeHUun KOﬂIAHa3BaHMEMHﬂMKaT0pa 3HaHMﬂ,yMeHMﬂ,HaBHKM

OMNK-3 CrnocobeH ncnonab30BaThb
HeobxoanMble MaTeMaTUYeckune
MeTOoAbl ANA peLleHns 3aaay
npogeccnoHanbHON
JesiTeNlbHOCTW;

OMNK-3 CrnocobeH ncnoab30BaThb
HeobxoanMble MaTeMaTUYeckune
MeTOobl ANs peLleHns 3a4au
npodeccnoHanbLHON
JesiTeNlbHOCTY;

OlK-3 CnocobeH ncnosb3oBaTh
HeobxoanMble MaTeEMaTUYECKUNE
MeTObl 419 peLleHns 3aaay
npoeccnoHanbHON
NesATeNbHOCTY;

KOMMNeTeHLUMNNn

Or1K-3.28 3HaeT CBOWNCTBa
OCHOBHbIX ANCKPETHbIX
CTPYKTYP: IMHENHbIX
PEKYPPEHTHbIX
rnocnenoBaTeslbHOCTEN,
rpaoB, KOHEYHbIX
aBTOMATOB,
KOMOUHATOPHbIX CTPYKTYpP

OlK-3.29 3HaeT 0CHOBHbIE
MOHATUS N MeToAbl
Teopuu rpacos

OlK-3.30 3HaeT OCHOBHbIE
MOHATUA U METOAbI TEOPUN
KOHEYHbIX aBTOMaTOB

3HaeT OCHOBHbIE onpeneneHuns
YTBEPXAEHNS 1N CBOWCTBA
MOHATUI MaTeMaTUYeCKOW
JIOTVKW 1 TEOPUW aNrOpPUTMOB,
a TakXXe OCHOBHble MeTOoabl
MaTeMaTU4eCKOM OrKK 1
TEeopumn aNropmTMOB:
JIMHENHbIX PEKYPPEHTHbIX
rnocnenoBaTesbHOCTEN,
rpacoB, KOHEYHbIX
aBTOMaTOB, KOMOUHATOPHbIX

CTPYKTYpP

3HaeT 6a30Bble MOHATUS
Teopun rpados: rpad,
OpPUEHTUPOBaHHbIV rpad,
CTeneHb BEPLUMHBI,
CBSA3HOCTb, MJIAHAPHOCTb,
LNOCTVXKUMOCTb

3HaeT NMOHATMA N MeTOAbI
TEOopUM KOHEYHbIX aBTOMATOB:
hopmasibHOE onucaHune
KOHEYHOro aBTomarTa,
Anarpamma COCTOSHUR,
Tabnnua nepexonos,
LeTepMUHNUPOBAHHOCTb



OMNK-3 CnocobeH ncnosib3oBaTh
HeobxoanMble MaTeMaTUYeCKUE
MeTObl 419 PeLleHns 3aaay
npodeccnoHabHON
NesTeNbHOCTY;

OlMK-3 CnocobeH ncnosib3oBaThb
HeobxoanMble MaTeEMaTUYECKUNE
MeTobl 419 PeLleHns 3aaay
npodeccnoHabHON
NesTeNbHOCTY;

OMNK-3 CrnocobeH ncnonab30BaThb
HeobxoanMble MaTeMaTUYecKue
MeTOoAbl ANA pelleHns 3aaay
npogeccnoHanbLHON
JesiTeNlbHOCTW;

OlMK-3 CnocobeH ncnoJsib3oBaTh
HeobxoanMble MaTeMaTUYECKNe
MeTO/bl 419 PELleHns 3aaay
npoeccroHabHON
NeATeNbHOCTY;

Kop, 1 Ha3BaHWe KoMneTeHuun

OrlK-3 CriocobeH ncnonb3oBaThb
HeobxoanMble MaTEMATUYECKUNE
MeTObl ANs peLleHmns 3aaay
npodeccnoHanbHON
NeATeNbHOCTY;

OrlK-3 CrnocobeH ncnonb3oBaThb
HeobxoauMble MaTeEMaTUYECKUNE
MeTObl A5 PeLleHns 3aaay
npodeccnoHanbHON
NeAaTeNbHOCTY;

OrlMK-3.31 3HaeT OCHOBHbIE
MOHATUSA N METOAbI
KOMBUHATOPHOrO aHaM3a

OMK-3.32 ymeeT pewaTtb
334341 NePUOANYHOCTI 1
3KBMBANIEHTHOCTU A4
JINHENHBIX PEKYPPEHTHbIX
nocnenoBaTeNbHOCTEN U
KOHEYHbIX aBTOMaTOB

OrlK-3.33 ymeeT NnpuMeHaTb
annapaT Npoun3BOAALLMNX
(PYHKUMNIA 1 peKYPPEHTHbIX
COOTHOLLUEHUIN ons peLleHns
nepeyYncanTeNbHbIX 3a4au

OrlK-3.34 ymeeT pewaTb
OMNTYMU3aLMOHHbIE 33434
Ha rpadax

Ko 1 Ha3BaHVe NHAMKaTopa
KoMMeTeHLuumn

OrK-3.35 ymeeT npumeHaTb
CTaHOapTHble MeTOo4bl

JVNCKPETHON MaTeMaTUKK ONist

peLleHmns
npoteccMoHabHbIX 3aay

OlK-3.36 BnageeT HaBblKaMu

peLleHns TUMOBbIX
KOMOUHATOPHbIX W
TeopeTnKo-rpacoBbIX 3aau

3HAET OCHOBHbIE MOHATUSA U
MEeTOLbl KOMBMHATOPHOMO
aHanm3a: pa3MeLLeHus,
COYeTaHus, NepecTaHoBKY,
npoussoasLmne QyHKLUM

yMeeT NpuMeHsTb 6a30Bble
MeTO/bl PeLleHns 3aaay
Teopun PEKYPPEHTHbIX
COOTHOLUEHU: MeTo.
NoaCTaHOBKU, METOA,
XapaKTEPUCTUYECKMX
YyPaBHEHUN

BJIAJEET HaBbIKaMu
CaMOCTOATESNIbHOIO PeLLeHNs
3af4ay, MCMoJb3yoLLni
MeToA NPOV3BOAALLMNX
byHKLMIA

BJlafeeT MeToA4aMu Teopun
rpacoBs peLLeHus
ONTVMU3aLMOHHbIX 3ajau

3HaHwu4, YMEHWA, HaBblKWN

BNafeeT HaBblKaMy BblYMC/IEHNS
pelleHnsa 3afay B
npodeccnoHansHom cgepe ¢
1CMoJib30BaHMeM MEeToL0B
Teopun rpados, TeOpPUN
PEeKYPPEHTHBLIX COOTHOLUEHUNR,
KOMOUHaTOPWKK

BNafeeT HaBblKaMy BblYNCIEHNS
pelleHnsa 3afay B
npogeccnoHasbHom cdepe ¢
1NCMOJIb30BaHMEM METOL0B
Teopun rpado., HaBblkaMu
BbIYUCIIEHUS CBA3HOCTH,
OCHOBHbIX XPOMaTUYeCKUX
XapakKTepucTuk rpados



OlNK-3 CrnocobeH ncnosib3oBaThb
HeobxoAnMble MaTeEMaTUYeCcKne
MeTOoAbl ANS peLleHns 3aaad
npogheccnoHaNbLHON
JeAaTeNnbHOCTH

OrlK-3.37 BnageeT HaBblkamMu
NPUMEHEHNS A3blka U
CpencTB ANCKPETHOM
MaTeMaTUKy Npu peLleHnn
npoeccnoHanbHbIX 3agad

BMafeeT HaBblKaMy Bbl4NCIEHNS
pelleHns 3aaad B
npoeccnoHansHom cgepe ¢
NCMoJsib30BaHNEM METOL0B
Teopun rpados, KOMBUHATOPHOrO
aHam3a, bynesoit anrebpsbl



12. 06beM AUCLUMJIMHBI B 3a4eTHbIX edUuHMLax/4yac:
8/288

dopMa NPOMEXYTOYHOMN aTTecTalum:

3a4eT, JK3aMeH

13. TpyaoeMKocTb No BUAAM y4uedbHon paboThi

Bua yvebHon paboTsl CemecTp 2

AyaouTOpPHbIE 3aHATUSA 144
JIEKUMOHHbIE 3aHATUSA 34
[pakTryeckne 3aHATUA 34
JlabopaTopHble 3aHATUS

CamocToaTenbHas paboTa 76
Kypcosas paboTa

MpomMe)xyTo4Has aTTecTaums 0
Yacbl Ha KOHTPOJ1b

Bcero 144

13.1. Copep>xXaHue AUCLUNIIUHDI

n/n HavmeHoBaHue ConoepxxaHue
pa3nena pasgena
ANCUUMNHBI OVNCUMMNANHBI

1. Jlekumn

1.1 BeeneHune BeeneHue B

OCHOBHbIE MOHATMA ©
MeToAbl OUCKPETHON
MaTeMaTUKm.

CemecTp 3

108
34
34

40
36

36
144

Bcero

252
68
68

116

36

36
288

Peannsauns pasgena AUCLUMNANHDLI C
MOMOLLbI OHJTANH-Kypca, IYMK

https://edu.vsu.ru/course/view.php?id=2208



n/n

1.2

13

1.4

HanmeHoBaHMe
pasgena
OVNCUUMANHbI

OCHOBBbI

MaTeMaTU4eCcKow
NIOrnKun

Teopus MHOXeCTB

OTHOLWEHNA 1
pyHKLUN

ConepxxaHue
pasgena
ANCLUMMINHB

Jlornka
BbICKa3bIBaHMWN.
Jlornyeckas
3KBMBAJIEHTHOCTb.
3aKoHbI anrebpsi
Nornkn. KBaHTOpSI.
OCHOBHble MeTob
[OKa3aTesbCTB.
MpuHumn
MaTeEMATUYECKON
NHOYKUMN.

OcHOBHble onepauuun
Ha MHOXXeCTBaXx.
MoLLIHOCTb
MHOXXKeCTBa.
®dopMysia BKJIIOYEHUIA
N UCKITIOYEHUI.
TeopemMa 0
HEeCYETHON
MHOXKecTBe
llekapToBO
npousseneHne
MHOXKECTB.
XapaKTepucTnyeckun
BEKTOP MHOXeCTBa.

CeoincTsa
OTHOLLEHWIA.
3aMblKaHue
OTHOLLEHNS.
OTHOWeHKA
3KBVBAJIEHTHOCTU "

4YaCTUYHOr o nopAanka.

Teopema funyopca.
Komno3unyus
OTHOLLEHWNA.
OcHoBHble
3/leMeHTapHble
yHKUMN. Tpadmk
pyHKUMN.

Peannsauns pasgena QUCLUMNAMHDLI C
MOMOLLbI OHJTANH-Kypca, IYMK

https://edu.vsu.ru/course/view.php?id=2208

https://edu.vsu.ru/course/view.php?id=2208

https://edu.vsu.ru/course/view.php?id=2208



n/n

1.5

1.6

1.7

1.8

HanmeHoBaHMe
pasgena
OVNCUUMANHbI

KombrnHaTopuka

OcHoBbI Teopun
rpacos

bynesa anrebpa

ACMMOTOTUYECKUN
aHan3

ConepxxaHue
pasgena
ANCLUMMINHB

MpaBnno CyMMbl 1
nponsseneHus
PasmeweHns v
coyeTaHus. buHom
HbtoToHa.
lNMonvHommabHoe
pasfioxXeHue.

MpocTele rpadbl.
MNpencTtaBneHns
rpagos. OTHowWweHNe
n3omopgdrsmMa
XpomaTunyeckue
XapaKTepuCTUKN.
[epesbs.
OpveHTNpoBaHHbIe
rpagbl. CBA3HOCTb,
LOCTUXKMMOCTb.

3aKoHbl ByneBon
anrebpbl.
[N3BIOHKTUBHAA ”
KOHbIOHKTVBHas

HOpMaJsibHble (POPMbI.

MosivHoM
XerankuHa.
Kputepuin MocTa.
KapTbl KapHo.
QyHKUMOHaJIbHbIE
CXeMbl.

Knaccel yHKLMRA
OTHOCUTENBHO
CKOpOCTU
aCMNTOTUYECKOr0
pocta. OcHOBHas
Teopema o
PEKYPPEHTHbIX
COOTHOLLUEHUSX.

Peannsauns pasgena QUCLUMNAMHDLI C
MOMOLLbI OHJTANH-Kypca, IYMK

https://edu.vsu.ru/course/view.php?id=2208

https://edu.vsu.ru/course/view.php?id=2208

https://edu.vsu.ru/course/view.php?id=2208

https://edu.vsu.ru/course/view.php?id=2208



n/n HanmeHoBaHMe

pa3snena
ONCLNNINHBI

1.9 ba3oBble
anNropuTMb

2.

[MpakTnyeckne

3aHATUA

2.1 BBepneHune

2.2 OcCHOBbI
MaTeMaTU4YeCKom
JIOT VKN

ConepxxaHue
pasgena
ANCLUMMINHB

PekypcunBHble
anropuTMbl.
ANropuTMbl MOuCKa
(OBOVYHBIN MOUCK,
NHTEPNONSALNOHHbIN
nonck). ANropuTMb
COPTUPOBKM
(copTuposka
BCTaBKaMu,
ny3blpbKoBas,
Bbibopom, Lenna
bbicTpas). OueHka
ACUMATOTUYECKOW
CNIOXKHOCTW
PacCMOTPEHHbIX
anropuTMOB.

BeepeHune B
OCHOBHbIE MOHATUSA "
MeToLbl AUCKPETHON
MaTeMaTUKN

Jloruka
BbICKa3blBaHWI.
Jlornyeckas
3KBMBAJIEHTHOCTb.
3aKoHbI anrebpsi
JNornku. KeaHTopbI.
OCHOBHble MeTOAb
[OKa3aTesbCTB.
MpuHUMN
MaTeMaTUYeCKON
NHOYKLAN,

Peannsauns pasgena QUCLUMNAMHDLI C
MOMOLLbI OHJTANH-Kypca, IYMK

https://edu.vsu.ru/course/view.php?id=2208

https://edu.vsu.ru/course/view.php?id=2208

https://edu.vsu.ru/course/view.php?id=2208



n/n

2.3

2.4

2.5

HanmeHoBaHMe
pasgena
OVNCUUMANHbI

Teopusa MHOXeCTB

OTHOLLEeHUA 1©
pyHKUMN

KombrnHaTopuka

ConepxxaHue
pasgena
ANCLUMMINHB

OcHOBHble onepauuu
Ha MHOXXeCTBaXx.
MOLLHOCTb
MHO>XKeCTBa.
dopmMyJia BKIOYEHUN
N NCKJIIOYEHNIA.
TeopeMa o
HEeCYETHON
MHOXecTBe
IlekapToBO
npousseneHne
MHOXECTB.
XapaKTepucTn4eckun
BEKTOP MHOXXeCTBa.

CowicTBa
OTHOLLEHWN.
3aMblKaHue
OTHOLLEHNS.
OTHOWeHKA
3KBMBAJIEHTHOCTU ”

H4aCTMUYHOr o rnopAanka.

Teopema [unyopca.
Komno3unyus
OTHOLUEHWN.
OCHOBHbIE
3JIeMeHTapHble
pyHKUMN. Tpadmk
pyHKUMN.

MpaBuno Cymmbl 1
npon3BeneHns
PasmeweHns v
coyeTaHusa. buHoMm
HbtoToHa.
MonnHoMmManbHoe
pa3ioxKeHue.

Peannsauns pasgena QUCLUMNAMHDLI C
MOMOLLbI OHJTANH-Kypca, IYMK

https://edu.vsu.ru/course/view.php?id=2208

https://edu.vsu.ru/course/view.php?id=2208

https://edu.vsu.ru/course/view.php?id=2208



n/n HavmeHoBaHue
pasgena
ANCLMMANHBI

2.6 OcHoBbI Teopun
rpacgos

2.7 bynesa anrebpa

3.

JNlabopaTopHsblie

3aHATMA

3.1 ACUMATOTUYECKUN
aHanms

ConepxxaHue
pasgena
ANCLUMMINHB

MpocTele rpadbl.
[NpencrasneHns
rpacos. OTHoOLWEHNE
n3omopdursmMa
XpomaTtunyeckue
XapakKTepuCcTuKm.
lepesbs.
OpuneHTpOBaHHbIe
rpagbl. CBA3HOCTD,
LOCTVXKMMOCTb.

3akoHbl Byneson
anrebpbl.

O3 BbIOHKTUBHAS 1
KOHBIOHKTVBHaA

HOpMasibHble (POPMbI.

MonnHom
XerankuHa.
Kputepuin MNocTa.
KapTbl KapHo.
OYHKLNOHaJbHbIE
CXEeMbl.

Knaccel yHKLMRA
OTHOCWTEJIbHO
CKOpOCTU
aCMMMTOTNYECKOro
pocta. OcHoBHas
TeopeMa 0
PEKYPPEHTHbIX
COOTHOLLUEHUSX.

Peanunsauuns pasnena ancunninHel C

MOMOLLbI OHJTANH-Kypca, IYMK

https://edu.vsu.ru/course/view.php?id=2208

https://edu.vsu.ru/course/view.php?id=2208



n/n

3.2

HanmeHoBaHMe
pasgena
OVNCUUMANHbI

ba3oBble
anNropuTMb

ConepxxaHue
pasgena
ANCLUMMINHB

PekypcunBHble
anropuTMbl.
ANropuTMbl MOuCKa
(OBOVYHBIN MOUCK,
NHTEPNONSALNOHHbIN
nonck). ANropuTMb
COPTUPOBKM
(copTuposka
BCTaBKaMu,
ny3blpbKoBas,
Bbibopom, Lenna
bbicTpas). OueHka
ACUMATOTUYECKOW
CNIOXKHOCTW
PacCMOTPEHHbIX
anropuTMOB.

13.2. Tembl (paspensl) AUCLUUNAUHBI U BUAbI 3aHATUIA

No
n/n

HavmeHoBaHue JlekumnoHHble  MpakTuyeckne  JlabopaTopHbie
TeMbl 3aHATUSA 3aHATUSA 3aHATUS
{immm o o \
2

BBepeHune 2
OcHoBblI 6 6
MaTeMaTN4eCKoN
JIOT KK
Teopns MHOXeCTB 6 6
OTHOLWeHns 8 6
N PYHKUMN
KombuHaTopurka 8 8
OcHoBblI 6 8
Teopum rpagos
Bynesa anrebpa 6 0
AcumnToTunYeckun 4 16
aHanuns
ba3oBble 22 16
aNropuTMb

68 68

Peannsauns pasgena QUCLUMNAMHDLI C
MOMOLLbI OHJTANH-Kypca, IYMK

CamocTosiTenbHas
paboTa

12

12

12

12

12

12

12

30

116

https://edu.vsu.ru/course/view.php?id=2208

Bcero

24

24

26

28

26

20

32

66

252



14. MeToamnyeckue ykasaHusa gnsa oby4alowmxcsa N0 OCBOEHUIO AUCLUMJINHbBI

Mpy N3yveHnn GUCUMNINHLI PEKOMEHAYETCS UCNOb30BaTh Creayolme cpeacTsa:

- PEKOMEHOYEMYIO OCHOBHYIO W OOMOJHUTENLHYIO UTEpaTypy;

- METOAMYECKME YKa3aHUs 1 nocobus;

- KOHTPOJIbHbIE 3aaHNsA N5 3aKPenieHns TeEOPeTUYecKoro MaTepunana;

- 3/IEKTPOHHbIE BEPCUN YHEOHNKOB 1 METOAMNYECKUX YKA3aHWIA 418 BbIMOJAHEHWS NPaKTUYeCcKmx pabor.

CDopMa opraHunsaunn CaMOCTOSTESIbHOM pa60Tb|: noaroToBka K ayAUTOPHbLIM 3aHATUAM; BbINOJIHEHNE
JOMaLLUHUX 3alaHuI; BbINOJIHEHMWE KOHTPOJIbHbIX pa60T.

OcBOEHME ANCLUUNAWHBI CKNaAblBAaeTCs U3 ayauTopHom paboTsl (y4ebHom AeaTenbHOCTH, BbINOJHAEMON
non PyKoBOACTBOM MpenofaBaTens) u BHeayaMTopHom paboTsl (y4ebHOM OedaTenbHOCTU, peasinlyemMon
oby4aloLWwmnmMcs CaMoCTOATENBHO).

AyaunTopHas paboTa COCTOMT M3 BbINOSHEHNSA NPAKTMYECKUX U NabopaTopHbIX 3aAaHunin B 06bEME,
npeayCcMOTPEHHOM y4ebHbIM MaHoM.

CamocTosTenbHas paboTa npepnonaraeT yraybnéHHoe nsyyeHve oTaesbHbIX pa3fenos AUCUUMANHBI C
NCMOJIb30BaAHNEM NIUTEPATYpPbl, PEKOMEHL0BAHHONM NpenofaBaTeneM, a Tak)Ke KOHCMEKTOB NpakKTUYeCcKmx
(nabopaTopHbIX) 3aHATUI. B KavecTBe niaHa Ans CaMoCToATebHOM PaboThl MOXKET ObITh MCMOJIb30BaH
pa3gen 13.1 HacToswen paboyein nporpaMMbl, B KOTOPOM 3a(hMKCUPOBaHbI pasaesbl AUCUUMINHBI U UX
conepxxaHue. B pasgene 13.2 paboyen nporpamMmbl onpeaenseTcs KoJM4eCcTBo Yacos, 0TBOAMMOE Ha
CaMoCTOATENbHYI0 PaboTy Mo KaXx4oMy pa3geny ANCUMNAUHBI. bonbliee KOMYeCcTBO YacoB Ha
CaMOCTOATENbHYI0 paboTy 0TBOAMTCA Ha Hanbonee TpyLHble pa3fesbl ANCUMNANHBL. Ons
CaMOCTOATENIbHOr 0 U3YYeHUa OTAEebHbIX Pa3gesioB AUCUUMINHBI UCNOJIb3YeTCs NepedyeHs nTepaTypbl U
APYruX PecypcoB, NePEeYNCIEHHbIX B MyHKTax 15 1 16 HacToswen paboyen NporpamMmsi.

YCnewHoCTb 0CBOEHUSA ANCLUNANHBI ONpeaenseTcs CUCTEMaTUYHOCTLIO U FyOnHON ay AUTOPHON 1
BHeayaMTOpHON paboTkl 0byyatoLlerocs.

Mpn NCNoNb30BaHNN ANCTAHLUMOHHBLIX 06pa3oBaTesibHbIX TEXHONOMUIA U 3NEKTPOHHOI0 06y4YeHus
BbINOJIHATL BCE yKa3aHuWs npenogaBaTesiel, BOBPeMs NOAKM0YaTbCA K online 3aHATMAM, OTBETCTBEHHO
NOAXOANTb K 3aaHNAM 4S19 CaMOCTOATENbHON paboTbl.

15. NepeyeHb OCHOBHOM U AONOJIHUTEJILHOW INTEPaTypbl, PECYPCOB MHTEPHET, He0OXoaAMMbIX
OJ1 OCBOEHUSA OUCLIUMJIUHDI

Ne NCTOYHKUK

n/

1 LLesenes, K. M. nckpeTHaa MaTeMaTuKa [IneKTpoHHLIN pecypc] : y4ebHoe nocobue / LLieBenes
0. M. — 4-e n3a., ctep. — CaHkT-MNMeTepbypr : NlaHb, 2022 .— 592 c.
—<URL:https://e.lanbook.com/book/206510>.

2 CyponnaTtos, C. B. lIuckpeTHas MaTeMaTunKa [INeKTPOoHHbIN pecypc]: y4ebHuk / Cygonnatos C.
B. — HoBocubupck : M3g-Bo HI'TY, 2016. Cepus "YyebHukm HITY" .— MockBa : I3aaTensCcTBo
HI'TY, 2016 .— 280 c. —<URL:http://www.studentlibrary.ru/book/ISBN9785778228207.html>.

3 FaBpwnos, . M. 3agayv 1 ynpa>kHeHNs no ANCKPETHON MaTemMaTumke : yyeb. nocobue / T. T,

MaBpunos, A. A. CanoxxeHko.— 3-e n3a.— Mocksa : PU3MATJIINT, 2009.— 416 c.

6) noNoNHWTENbHAs MTepaTypa:



Ne n/n

NcToYHUK

AkunmoB, O.E. InckpeTHas MaTeMaTurKa : IOTUKa, rpynnbl, rpadel. - M. : JlabopaTopus
ba3oBbix 3HaHwui, 2001. - 376 c.

AHpepcoH, [. JnckpeTHas maTemMaTKa U kombruHaTopuka / [. AHAepcoH.— MockBa ; CaHKT-
MeTepbypr ; Knes : Bunbsimc, 2004.— 960 c.

Axo, A. B. CTpyKTypbl AaHHbIX 1 anroputMsel : y4eb. nocobue / A. B. Axo, L. 3. XonkpodT, A. 1.
YnemaH. - M. : Bunbsamc, 2001. - 382 c.

FaBpunos, . M. 3aga4n 1 ynpa>kHeHUS Mo ANCKPETHON MaTeMaTuke : y4eb. nocobue / T. M.
raspwsios, A. A. CanoxeHko.— 3-e n3g.— Mocksa : PU3MATJINT, 2009.— 416 c.

KopmeH, T. AnropuTMbl: NocTpoeHne 1 aHanns / T. KopmeH, Y. JlensepcoH, P. PusecT. - M. :
MUMHO, 1999. - 960 c.

MakkoHHenn, Ix. AHanu3 anropuTtMoB : AKTUBHbIN obyyatowmin noaxon / ). MakkoHHenn.—
3-e n3g.— MockBa : TexHocgepa, 2013.— 416 c.

HoBukoB, ®. A. InCKpeTHas maTeMaTuKa : y4eb. Ana By30B : CTaHAAPT TPETbEr0 MOKOAEHMS [
®. A. HoBukoB.— 3-e n3a.— CaHkT-MNeTepbypr : NMutep, 2014.— 399 c.

B) MH(HOPMALIMOHHBIE 31IEKTPOHHO-00pa30BaTe IbHblE PECYPChI:

Ne n/n

NcToYHMK

www.lib.vsu.ru - 3HB BI'Y

DNEKTPOHHbIN YHUBepcuTeT BIY https://edu.vsu.ru

9BC «JlaHb» https://e.lanbook.com/

«YHuBepcuTeTckas bubnmoteka online» https://biblioclub.ru/
«KOHCynbTaHT cTyfeHTa» http://www.studmedlib.ru/

«PYKOHT» (UTC KoHTekcTyM) https://lib.rucont.ru/

16. MepeuyeHb yyebHO-MeTOAMUYECKOrO 0becneyeHUs ANA CaMOCTOATE /IbHOW pPaboThi

Ne
n/

1

NCTOoYHUK

LLesenes, HO. M. AnckpeTHas MaTeMaTuKa [IneKTpoHHIN pecypc] : y4ebHoe nocobue / LeBenes
0. N. — 4-e n3pa., ctep. — CaHkT-MNeTepbypr : JlaHb, 2019 .— 592 c.
—<URL:https://e.lanbook.com/book/118616>.



Ne NCTOYHKUK

n/

2 Cynonnatos, C. B. inckpeTHas MaTemaTviKa [31€KTPOHHBIN pecypc]: y4ebHuk / CyaonnaaTos C.
B. — Hosocnbupck : N3a-so HITY, 2016. Cepusa "Y4ebHukn HITY" .— MockBa : 134aTeabCTBO
HITY, 2016 .— 280 ¢c. —<URL:http://www.studentlibrary.ru/book/ISBN9785778228207.htm|>.

3 laBpunos, . [1. 3agaun v yrpaxHeHUs rno ANCKPETHON MaTemMaTuke : y4eb. nocobue /T. I1.

laBpunos, A. A. CanoxeHko.— 3-e nzg.— MockBa : ®UIMATJINT, 2009.— 416 c.

17. ObpasoBaTenbHbie TeXHOJIOTMK, UCNOJIb3YyEeMble NPU peanu3auum y4ebHOW ANCLUNIIUHDI,
BKJIlOYas AMCTaHUMOHHble oOpa3oBaTenbHble TexHonoruun (AO0T), anekTpoHHoe oby4yeHue (30),
CMellaHHoe oby4eHue):

Mpn NpoBeAeHNN 3aHATUM B AUCTAHLMOHHOM pexxmnme 0by4eHnsa NCnob3yTca TEXHUYECKME 1
NHGopMaLMoHHbIe pecypchl Obpa3oBaTenbHOro nopTana "INeKTPOHHbIN yHUBepcuTeT BIY
(https://edu.vsu.ru), 6asnpytoLerocs Ha cMcTeMe AMCTaHUMOHHOrO 0byyeHus Moodle, pa3BepHyToW B
YHVBEPCUTETE, a TakxXe Apyrve OOCTYMHble pecypcbl ceTn NIHTepHeT.

18. MaTepuaano-TeXHuquKoe obecnevyeHne AUCLUNANHDI:

JleKUMoHHasa ayanTopus, OCHalLleHHas MybTUMeANAHbIM MPOEKTOPOM; KOMMbIOTEPHLIA KNacc C
HeobXx0AMMbIM MPOrpPaMMHbIM 06eCcneyeHreM, OCHALLEHHbIN CeTbio IHTEPHET; Cneunann3mpoBaHHas
mMebesb: 10CKa MenoBas WM MapkepHas 1 WT., CTONbI, CTY/bsi B HEOOXOAMMOM KOJIMYEeCTBeE.

OC Windows v.7, 8, 10, Habop yTuauT (apxmBaTopbl, hann-meHepxepsl), LibreOffice v.5-7, Foxit PDF
Reader.

19. OueHouYHble CpencTBa AN NPOBeAeHUs TeKyLu el U NPOMEXYTOYHOW aTTecTauuu

MopsAAoK OLEHKM 0CBOEHMs 0ByyatoLmMmcs y4ebHoro MaTepuana onpefenseTcs cofepxaHnem
CeayioLLmnxX pa3aenos AUCLUMINHGI:

Ne Paszgenbl gucumnnanHel (Mogynnm) Kon Kon OLueHOoYHble
n/n KOMMeTeHunn WHAMKaTOpa cpeacTsa ons
TeKyLLen
aTTecTauun
1 Pa3zpenbl 1-9. BBegeHune. OCHOBbI OlnK-3 OlK-3.28 MUCbMEHHbIN
MaTeMaTUYeCKon Normkun. Teopus onpoc
MHOXeCTB. OTHOLWIEHNS N hyHKLMK, NabopaTopHsble
KombuHaTopurka. OCHOBbI TEOPUM paboThbl

rpacdos. bynesa anrebpa.
AcMMNTOTUYECKUIN aHann3. ba3oBkle

aNropUTMbl
2 Pazpensl 1-9. BeepeHune. OCHOBbI OlK-3 OlnK-3.29 MCbMEHHbIN
MaTeMaTUYeCKon Normkun. Teopus onpoc

MHOXeCTB. OTHOLEHNS 1 PYHKLUN.
KombuHaTopmka. OCHOBbI TEOpMM
rpacos. bynesa anrebpa.
AcMNTOTUYeCKMI aHann3. ba3osble
anropuTMbl



Pa3zgensl gucumnavHel (mogynm) Kon

KOMMNeTeHUMnNn

Paspenbl 1-9. BeegeHune. OCHOBBI OlK-3
MaTeMaTU4eCKomn noruku. Teopus

MHOXeCTB. OTHOLIEHNS N hyHKLUN.
KombuHaTopuka. OCHOBbI Teopum

rpacos. bynesa anrebpa.

AcMNTOTUYECKMI aHann3. ba3osble

anropuTMbl

Pa3zpenbl 1-9. BBegeHune. OCHOBbI OlnK-3
MaTeMaTUYeCKon Normkun. Teopus

MHOXeCTB. OTHOLWEHNS N hyHKLMUK,
KombuHaTopuka. OCHOBbI Teopum

rpacdos. bynesa anrebpa.

AcuMmniToTUYeCKUn aHanns. basoskle

aNroOpUTMBl

Paspenbl 1-9. BeegeHne. OCHOBBI OlK-3
MaTeMaTU4eCKomn noruku. Teopus

MHOXeCTB. OTHOLIEHNS N hyHKLMUN.
KombuHaTopuka. OCHOBbI Teopum

rpacos. bynesa anrebpa.

AcMNTOTUYECKMI aHann3. ba3osble

anropuTMbl

Pa3zpenbl 1-9. BBepgeHne. OCHOBbI OlnK-3
MaTeMaTU4eCKom Normkun. Teopus

MHOXeCTB. OTHOLWIEHNS N YHKLMNN.
KombuHaTopurka. OCHOBbI TEOPUM

rpacdoB. bynesa anrebpa.

ACMMOTOTUYECKMI aHann3. ba3oBble

aNropuUTMbl

Pa3zpenbl 1-9. BBegeHune. OCHOBbI OlnK-3
MaTeMaTUYeCKon Normkun. Teopus

MHOXeCTB. OTHOLWIEHNS N hyHKLMK,
KombuHaTopurka. OCHOBbI TEOPUM

rpacdos. bynesa anrebpa.

ACMMOTOTUYECKMI aHann3. ba3oBble

aNropUTMbl

Kon

MHAMKaTopa

OlK-3.30

OlMnK-3.31

OlK-3.32

OlK-3.33

OlMnK-3.34

OueHoYHbIe
cpeacTBa o4
TeKyLLen
aTTecTauun

MCbMEHHbIN
onpoc

MCbMEHHbIN
onpoc

MUCbMEHHbIN
onpoc
JNlabopaTopHble
paboTsl

MUCbMeHHbIN
onpoc

MUCbMEHHbIN
onpoc



Ne Pa3zgensl gucumnavHel (mogynm) Kon Kon OueHo4YHble

n/n KoOMMeTeHLUN NHAVKaTOpa cpeacTBa o4
TeKyLLen
aTTecTauunm

8 Paspenbl 1-9. BeegeHune. OCHOBBI OlK-3 OlnK-3.35 MCbMEHHbIN

MaTeMaTU4eCcKon normku. Teopus onpoc

MHOXeCTB. OTHOLIEHNS N hyHKLUN.
KombuHaTopuka. OCHOBbI Teopum
rpacos. bynesa anrebpa.
AcMNTOTUYECKMI aHann3. ba3osble

aNropUTMbl
9 Pa3zpenbl 1-9. BBegeHne. OCHOBbI OlnK-3 OlK-3.36 MUCbMeHHbIN
MaTeMaTU4eCKom Normkun. Teopus onpoc

MHOXeCTB. OTHOLIEHNS N yHKLUN.
KombuHaTopurka. OCHOBbI TEOPUM
rpacdoB. bynesa anrebpa.
ACMMNTOTUYECKNIA aHann3. ba3oBble

aNropuTMbl
10 Pazpensl 1-9. BeegeHne. OCHOBbI OlK-3 OnK-3.37 MCbMEHHbIN
MaTeMaTU4eCcKon noruku. Teopus onpoc

MHOXeCTB. OTHOLEHNS 1 PYHKLUN.
KombuHaTopmka. OCHOBbI TEOpMM
rpacos. bynesa anrebpa.
AcuMnToTUYeckun aHanuns. basosble
anropuTMsl

MpoMe)XyTo4Has aTTecTaums

dopMa KOHTPOA - 3a4eT, dK3aMeH

OLEeHOYHble CpeaCTBa A5 MPOMEXYTOYHOM aTTecTaunm
Komnnekt KM

20 TunoBble OLEeHO4YHbIe cpencTtBa U MeTogun4YeCkKue MmatTepuanbl, onpegensioiue
npouenypbl OUueHUBaHUA

20.1 TekyLiuid KOHTPOJIb yCNEBaeMOCTH

OueHKa 3HaHWUIA, YMEHWI 1 HaBLIKOB, XapakTepu3yioLlas 3Tanbl (POPMUPOBaHNSA KOMNETEHLUIA B paMKax
N3yYeHUst AUCLUMUMMHBI OCYLLECTBASETCS B XOA€ TEKYLLEN 1 MPOMEXYTOYHOM aTTecTaLuii.

Tekyllas aTTeCcTaumMs NPOBOANTCS B COOTBETCTBUM C MOJIOXKEHMEM O TeKyLLeh aTTecTaumum obyyatoLmxcs
Mo nporpamMmMam BoicLlero 06pa3oBaHns BOpoHECKOro rocyjapCTBEHHOM0 yHMBEPCMTETA. TekyLas
aTTecTauusa NpoBoAMTCS B (hopMax: MMCbMEHHOr0 OMpoca U KOHTPOJIbHbIX paboT. KpuTepun oLeHnBaHMs
NpuYBeLEHbI BbILLE.

MpoMexyTo4yHas aTTecTaumns NpoBOAMTCSA B COOTBETCTBMM C [1010XKEHMEM O MPOMEXYTOYHOM aTTeCcTaLmm
obyyatowmxcs no nporpamMmam BbicLlero 0bpa3oBaHuns, a Takxxe B COOTBETCTBUM C [0N10XKEHNEM O
6a1NbHO-PENTUHIOBON CUCTEME KOHTPOSA 3HAHWUIA Ha (haKybTETE KOMMbIOTEPHbIX HayK BI'Y.

KOHTPOJIbHO-U3MepUTENIbHbIE MaTepuasibl MPOMEXYTOYHON aTTECTALMN BKIIOYAOT B cebs TeopeTnyeckune
BOMPOCbI, MO3BOJISIOLLME OLLEHNTb YPOBEHb MOJIyYEHHbIX 3HAHWA.



KoMnnekT 3apgaHui ONs KOHTPOJbHOM paboTbl

KoHTponbHas pabota Ne 1

3agaHue 1 (10 6annos). 3anuwmnTe oTpuLaHne npeaukaTa P(n) = {HaTypasbHOE YMCI0 N SBASETCS
npocCTbIM}.

3agaHue 2 (20 6annoB). BeinuwnTe BCE NOAMHOXECTBa MHOXecTBa A = {a, b, c}.

3agaHue 3 (20 6annos). B knacce 29 y4eHMKOB. /13 HMX noceLlaoT CNOPTUBHYIO CeKUMio 13 YenoBek,
KPY>XOK aBMaMOAeNMpPoBaHNS — 6, HOMOJHUTENbHbIE 3aHATUSA N0 MaTeMaTke — 19. [1IBoe 3aHMMAtOTCS
aBMaMOAENNPOBAHNEM 1 CMTOPTOM, 7 — CMOPTOM U MaTEMATUKON, 4 — aBMaMOOENMPOBAHNEM 1
MaTeMaTUKOW. HUKTO M3 yYallmxcs He nocelaeT BCe BHEKIACCHble MeponpuaTusi. CKonbKo y4eHUKOB



noceLaeT TOJIbKO OAMH (haKyNbTaTMB U CKOJIbKO HE NHTepecyeTcs nMu BoobLue?

KoHTponbHas pabota Ne 2

3agaHue 1 (10 6annos). Beinuwmnte MaTpuLy CMEXHOCTMU U CIIMCOK CMeXXHOCTU rpada G(V,E) Ha
MHO>XecTBe BepLunH V = {a,b,c,d,e} co MHoXXecTBOM pébep E = {ac,bd,be,de}.

3afaHue 2 (20 6annos). ABnseTca N nonHbIN rpad K, 4ng n > 1 31nepoBbIM? raMUAbTOHOBbLIM?
3anaHue 3 (20 6annos). YeMy paBHbI XpOMaTUYECKOE YNCO0 1 XPOMATUYECKMI MHAEKC rpada

MeTepceHa
P.?

KoHTponbHas pabota Ne 3

3agaHve 1 (10 6annos). JokaxuTe, 470 sin(n® + 1) € O(1).

3afaHue 2 (20 6annos). [lokaxunTe, 4To Yepes wWTpux Leddepa MoxeT ObITb BbipaxeHa ntobas qyHKUUS
Byneson anrebpbl.

3agaHue 3 (20 6annos). OueHUTE aCUMATOTUYECKYIO CJTOXXHOCTb COPTUPOBKN BCTaBKaMM.
MepeyeHb nabopatopHbix paboTt

1. NabopaTtopHas paboTta Nel. M3y4yeHne peKypCUBHbLIX anropruTMOB.

2. NabopaTopHasa paboTta Ne2. ANropuTMbI MOUCKA.

3. NlabopaTopHasa paboTta Ne3. AAropnTMbl COPTUPOBKMN.

JlabopaTtopHas pabora Nel.

Uenb paGOTbI: N3y4nThb 0CcobeHHOCTM PEKYPCMBHBLIX aJITOPUTMOB Ha NMpUMepPe aJiropuTMa BblHUCNEHUA
onpepennTensa BELlEeCTBEHHOM MaTpuubl.

TpeboBaHuA K BbINOAHEHUIO paboThi: BbiNoHEHVEe nabopaTopHoi paboThl NpeaycMaTpuBaeT
HanucaHve NPorpaMMsbl 1 NPOBEPKY ee paboTbl HAa KOHTPOJILHOM MpUMepe.

OTyeT 0 paboTe 3akN04aeTCA B AE€MOHCTPALMMU paboTbl NPOrpaMMmbl, HAaMMCAHHON Ha s3bike
MPOrpaMMMPOBaHS BbICOKOrO YPOBHS, U 06 bACHEHUW NPUHLMMOB MNOCTPOEHNS ee paboTbl.

3apaHue. B TekcToBOM (harne input.txt 3anmcaHbl NOAPSL N0 CTPOKaAM 3/1EMEHTLI LieSIoYNCIEHHON
KBaZpaTHON MaTpuLbl A. Icnonb3ysa pekypcuto, BelyncanTe onpenenutesb det A. Pe3ynbTaT BbiBeAUTE B
TekcToBbIN thann output.txt.

JlabopaTtopHas pabora Ne2



Uenb paboTbi: M3y4YnTb peann3aLmio aNropuTMoB Noucka.

TpeboBaHusA K BbINOJIHEHUIO PaboThI: BbINOHEHVE NabopaTopHo paboTkl NpeaycMaTpuBaeT
HanMcaHve NPorpamMMsbl 1 NPOBepKY ee paboTbl HA KOHTPOJILHOM MpUMepe.

OTyeT O pa60Te 3aKJ1l04aeTCA B AEMOHCTPaUnn pa60Tb| nporpamMmmel, HanMCcaHHOM Ha A3blKe
NnporpaMMnpoBaHA BbICOKOIO YPOBHA, 0bbsCHEeHNN MPUHLWIIOB MNMOCTPOEHNA €€ pa60Tb|.

3apaHue:

1) B TekcToBOM (hanne input.txt npegctasneH Mmaccms U3 N uenbix Yucen ot 1 oo N, pacnosIoXKEHHbIX B
Npon3BOsbLHOM nopsaake 6e3 NoBTopeHuin. Peannsynte QPyHKLMIO MOMCKa B 3TOM MacCCMBE Ha OCHOBE
anropuTMa nocsieoBaTelbHOr0 NoMCKa. F0N0BHAsA NporpaMma O0J/KHa Bbi3biBaTb DYHKLMIO MOUCKA
ANS Kaxk[oro aneMeHTa Maccmba oT 1 o N. B TekcToBbI thann output.txt BbiBeOuTE CpegHee 4nucno
CpaBHEHWI, NPOBEAEHHbIX NPOrpaMMoi NOCIeL0BaTENLHOMO MONCKa.

2) BbiNonHWTe TO Xe A8 ABOMYHOr0 NMoucKa B yNopsa04eHHOM MacCuBe.
3) BbINONHWTE TO XKe AN UHTEPMNONALUOHHOO NMOUCKa B YNopsaA04eHHOM MacCuBe.

CpaBHI/ITe BbIHNCNNTEJIbHYIO CNOXKHOCTb PaCCMOTPEHHbLIX aJIrTOPUTMOB.

JlabopaTtopHas pabora Ne3

Uenb paboTbi: N3y4nTb 0COBEHHOCTM peann3aunm BbICTPON COPTUPOBKMN.

TpeboBaHuA K BbiNOJHEHUIO paboThi: BbiNoHEHVE NnabopaTopHoi paboTkl NpeaycMaTpuBaeT
HanucaHWe NPorpamMmsbl 1 NPOBEPKY ee paboTbl HAa KOHTPOJILHOM MpUMEpE.

OTyeT 0 paboTe 3akN04aETCA B A€MOHCTPALMMN PaboTbl MPOrpaMMmbl, HAMMCAHHON Ha si3blke
MPOrpaMMMPOBAHMSA BbICOKOTO YPOBHS, U 06bACHEHWN MNPUHLMMOB NMOCTPOEHNS ee paboThl.

3apaHue.

B TekcToBoM hannie input.txt 3anmncaHo HaTypanbHoe 4Yncno N, onpegensaiollee pasmMep maccuea list,
npuvyém N < 15. CchopMumpyinTe BCEBO3MOXHbIE BapuaHTbl MaccuBa list n B TeKcToBbIN hainn output.txt
BbIBEAUTE MaCcCKB, HA KOTOPOM anropuTM BbICTPOM COPTUPOBKM BbINOJHAET MaKCMalbHOE KOJIMYECTBO
CpaBHEHWNA.

Mpwn oLeHnBaHNM UCMOJIb3YIOTCA Ka4YeCTBEHHbIE LKaJibl OLLeHOK . KpuTepun oueHnBaHUA nprBeLeHsbl
BbILLIE.

20.2 MpomMeXyToyHasa aTrecTauus
3ayeT BbICTaBAACTCSH, €C/N CAaHbl BCe abopaTopHblie paboThl.
Ons oueHnBaHMA pe3ynbTaToB 00y4eHUs Ha IK3aMeHe UCMOJb3YITCA CneayloLme nokasaTenu:

- 3HAET OCHOBHbIE MOHSATUS U METOAbI IMCKPETHON MAaTEMATKKMN, KOTOPbLIE UCMONb3YTCA A5 NMOCTPOEHMS
MoZesieit U KOHCTPYMPOBAHWS aNrOpMTMOB;

- YMEET peasin30BbiBaTb METOAbI ,EI,I/ICerTHOIZ MaTeMaTuKM Ha SBM;



- BJlaJIeeT HaBblKaMy KBanndULMPOBAHHOMO Bbibopa 1 afanTauuy CyLLECTBYIOWMNX METOLOB AJS pPeLleHns
NPaKTUYECKMX 3a4ay, BNafeHne HaBblkaMu aHasin3a U MHTepnpeTaLun pe3ybTaToB pelleHns 3aaau.

[Onsa oueHmBaHUA pe3ynbTaToB 06yquvm Ha 3K3aMeHe NCnoJib3yeTcA 4-bannbHas LWKana:

«OTJINYHO», «XOPOLLO», «yA0BNETBOPUTENbHO», HEYA0BNETBOPUTENLHO.

KpuTepun oueHBaHUA KOMMETeHLUA

MonHoe cooTBeTCTBME OTBETa 0Oy4aloLlerocs BCeM NepeyncienHbIM KpuTepnam. OBydalowmines 4eMoHCTpupyeT
BbICOKMIA YPOBEHb BNALEHNsS MaTepuanoM, OPUEHTUPYETCS B NpefMeTHO 0bnacTu, BEPHO OTBEYAET Ha BCe
A0MOJIHNTENbHbIE BOMPOChHI.

OTBeT Ha KOHTpOJ‘IbHO-MSMepMTeﬂbeIVI MaTepuan He COOTBETCTBYET OAHOMY WKW ABYM U3 NepeyvnciieHHbIX
nokasatesieit, Ho 0By4aloLNACA AaeT NpaBU/bHbIE OTBETHI Ha AONONHUTENbHbIE BOMPOCHI. [onycKaloTcs OWmnbKK npu
BOCMpoun3seneHnn 4acTu TeopeTu4ecknx NOSIOXKEHUI.

OTBET Ha KOHTPOJIbHO-U3MEPUTESNbHBIA MaTepraa He COOTBETCTBYET JtoObIM TPEM W3 MepevncsieHHbIX nokasaTenei,
obyyaloLmnincs [aeT HemnosiHble OTBEThI Ha LOMOJHNTENbHbIEe BOMPOChl. CHOPMMPOBaHHbIE 3HAHUS OCHOBHBIX MOHSATUNA,
onpefeneHnin n TeopeM, Ulyvyaemblx B Kypce, He BCeraa noJiHoe vx NMoHUMaHve ¢ 3aTpyAHEHUAMU npu
BOCrMpown3seneHuu.

OTBET Ha KOHTPOJIbHO-U3MePUTESNbHbI MaTepuan He COOTBETCTBYET JIl0ObIM YEThIPEM 13 NepeynCieHHbIX
nokasatesein. O6yyaloLLMncs [eMOHCTPUPYET OTPLIBOYHbIE 3HAHMSA (IMBO MX OTCYTCTBKE) OCHOBHbLIX MOHATWN,
ornpefeneHunii n TeopeM, UCMosb3yeMbiX B Kypce.

Hepequb BOMPOCOB K 3K3aMeHY:

. Jlorvka BbICKa3blBaHWMN.

. Jlornyeckast 3KBMBaNeHTHOCTb.

. 3aKOHbI anrebpbl NOrnku.

. KBaHTOp®I.

. OCHOBHble MeTOAbl AOKA3aTeNbCTB.

. MpUHUMN MaTeMaTUYeckKon NHOYKLNN.
. OCHOBHble onepauny Ha MHOXXeCTBax.

. MowHOCTb MHOXECTBA.

O© 00 N OO U B W N -

. ®opMyna BKIIOYEHNIA N UCKITIOYEHNIA.

=
o

. Teopema 0 HECHETHON MHOXXECTBE.

=
=

. ﬂ,eKapTOBO nponsseneHne MHOXecCTB.

=
N

. XapaKTepucTM4eckuii BEKTOP MHOXXECTBaA.

=
w

. CBOMCTBa OTHOLLUEHW.

=
S

. 3aMblKaHMe OTHOLLUEeHUS,

=
ul

. OTHOLLEHNS SKBUBANIEHTHOCTU U YaCTUYHOI O nopsagka.

=
()}

. Teopema [unyopca.

=
~

. KoMno3unumsa oTHOLEHNIA.

=
o

. OCHOBHblE 3/1eMeHTapHbIe YHKLUN.
. Fpaduk pyHKUMN.
. MpaBnsio CyMMbI 1 MPOV3BEAEHWS.

N =
o O

YpoBeHb ChopMUpOBaHHOCTU

KOMMNeTeHUWIN

MOBbILIEHHBIN YPOBEHb

ba30BbIl ypoBEHb

MoporoBbIii ypoBeHb

Llikana oueHok

OTAn4HO

Xopowo

Y0BNETBOPU-TESIbHO

HeynoBneTBopu-TebHO



21. Pa3meleHnsa n coveTaHuns.

22. bBuHoM HbtoTOHa.

23. NoNIMHOMKaNbHoOE pasfioXKeHune.

24, NpocTble rpadbl.

25. MNpepncTtasneHns rpados.

26. OTHOLWeEHKe n3omophmrsmMa.

27. XpoMaTu4yeckme xapakTepucTuku.

28. [epeBbs.

29. OpneHTrpoBaHHbIe rpadsl.

30. CBA3HOCTb, OOCTUXXMUMOCTb.

31. 3akoHbl byneBon anrebpbi.

32. IN3BIOHKTMBHAA N KOHBIOHKTUBHAA HOpMasibHble POPMbI.

33. MonuHoM XerasikunHa.

34. Kputepwui MocTa.

35. KapTbl KapHo.

36. ®yHKLMOHANbHbIE CXEMBI.

37. Knaccbl yHKLUIA OTHOCUTENBHO CKOPOCTM aCMMATOTUYECKOrO POCTa.
38. OcHOBHasa TeopeMa 0 PeKYpPPEHTHbIX COOTHOLUEHMUAX.

39. PeKypCMBHbIE aNrOpUTMbl.

40. AnropuTMbl NOMCKa (ABOMYHBIN MOWUCK, UHTEPMOASALMOHHBIN MOUCK).
41. AnropuTMbl COPTUPOBKM (COPTMPOBKA BCTaBKaMm, Ny3blpbKoBas, Bbibopom, LLenna, 6eicTpas).

42. OueHKa acCMMNTOTUYECKOW C/TIOXKHOCTU afrOpuTMOB.

MpuMep KOHTPONbHO-U3MEPUTENLHOIO MaTepuana
YTBEPXXAIO
3aBefyoLwmn Kageapon LngpoBbIX TEXHOSIOMMIA
C.O. KypranuH
2021

HanpasneHne noarotoBku / cneumansHocTb 10.03.01 NHhopmaumoHHasa 6e30nacHOCTb

OucunnnvHa 61.0.16 AnckpeTHaa MaTeMaTuka
®opma 0byyeHns O4Hoe

Bug KoHTpons 3aveT

Bug atTectauum MNpomexyToyHas
KOHTPOJIbHO-U3MepuTesbHbIA MaTepuas Ne 1

1. BuHOM HbloTOHa.

2. [epeBbs.

MpenonaBaTtesb _ C.B. bop3yHoB



MpuBeAéHHbIe HUXKE 3afaHUA PEKOMEHAYEeTCA UCNOJIb30BaTb NpHU
npoBeAeHUn JUArHOCTUYECKUX paboT onsA OueHKM OCTaTO4YHbIX 3HAHUMKA NO
AUCLUUNNNHE

Bonpocbi ¢ Bbi6Gopom

1. MycTb 3aaaHo MHoXKecTBO A = {a, b, ¢, d, e}. Kakre 13 nepeuncneHHbIX HuXe
MHOXecTB 06pa3ytoT pa3buneHune A?

a) {{a}, {b}, {c}, {d, e}};

6) {{a, b, ¢, d}, {c, e}};

8) {@, {a, b}, {c}, {a, b, ¢, d, e}};

r) {{a, c}, {b, c}, {d, c}}-

2. Nyctb A ={a, b, ¢, d} n B = {1, 2, 3, 4}. Kakne 13 HUKeNnepeuyncaeHHbIx
OTHOLWIEHUI MeXAay MHOXKecTBamn A 1 B ABnAoTca PyHKUMAMM, onpeaeneHHbIMU Ha A
CO 3HaYeHnsmmM B B ?

a){(a, 4), (b, 2), (b, 4), (c, 3), (d, 1)};

6) {(a, 2), (b, 1), (c, 3), (d, 4)};

8) {(a, 3), (b, 1), (d, 2)};

r){(a, 1), (b, 3), (c, 4), (d, 1)}.

3. Kaknm Knaccam npuHagnexkut bynesa dyHkuma f(x, y) =x"y?
a) Ty
6) S;
8) L;
r) M.

4. Kaknmu ceoncteamm ob1agaet nosiHbin rpad Kio?
a) anNepoB, raMUNbTOHOB;

6) 3111epoB, He raMUNbTOHOB;

B) HE 31NepoB, raMUJIbTOHOB;

r) He 3AN1epoB, HE raMMU/IbTOHOB.

5. Hangute acMMNTOTMYECKYID  OLLEHKY CKOPOCTM  POCTa  peLleHus
peKypPEeHTHOro cooTHowenua T(n) = 2T(n/ 2) + n*?:

a) ©(n"?);

6) ©(n);

8) ©(n logzn);

r) ©(n’);.

BOﬂpOCbI C KOPOTKMM OTBETOM

6. MouwHocTb 6ynieaHa MHoXKecTBa A paBHa 512. KakoBa MOLHOCTb MHOXECTBa



A®?

7. W3BectHO, 4ytO pgepeBo T wvmeeT OOHY BepwuHy cTeneHn 3,
wecTb BepPLUMH cTenexHu 2 7] cemMb —  CTeneHwu 1. OcTanbHble
BEpPLUUHDI Jepesa UmetoT cTeneHb 4. CkonbKoO BepLUH
cteneHn 4 ectb y gepesa T7?

Bonpocbl ¢ pa3BepHyTbIM OTBETOM
8. CdopmynupyiiTe mMeTod, MaTEMATUMYECKOM WHAYKUMM U C €ro NoMOLLbIO

[IOKaXMUTe, UTO AN1A BCEX HaTypasibHbIX N CNPaBeAnNBO YTBEPKAEHME:
13"+ (=1)"12™*! kpaTHO 25.

KpMTepMM oueHunBaHnA LLIkana oueHOK

Obyyatowmiics NpuMBOAUT BEPHYID W MNOAHYO dopmMmynnpoBkKy | 3 6anna
MeToAa MaTeMaTMYyecKoW WHAYKUUKM, [aeT pasBepHyToe U
6e30WwnboYHOE A0KA3aTENLCTBO NPEA/IOKEHHOIO YTBEPKAEHUSA
C NOMOLLbIO MeTOoAa MaTemMaTUMYecKo nHayKumm. NccnegosaHa
6asa MHAYKUMM M War WHAYKUAW NPUMEHUTENBHO K
[0Ka3blBAEMOMY YTBEPKAEHUIO.

Obyyatowmiica nNpMBOAUT BEPHYIO M AOCTAaTOMHO MOAHYyto | 2 6anna
GOpMYNIMPOBKY MeToAa MaTemMaTUYeCcKon WHAYKUMKW, [aeT
pa3BepHYTOE [0KA3aTeNbCTBO NPEAJ/IOKEHHOIO YTBEPKAEHUA C
NOMOLLbIO MeToZa MAaTEMATUYECKOM MHAYKUMKU. B onncaHum m
[OKa3aTeNnbCTBE AOMNYCKAKOTCA OTAE/NbHble He3HauyuTeNbHble
HETOYHOCTMU.

Obyyaowmiica nNpUMBOAUT BEPHYHD U AOCTAaToMHO MoaHyto | 1 6ann
dbopmynnpoBKy MmeToza MaTeMaTUYeCKoMm MHAYKLNN,
[l0Ka3aTenbCTBO MNPEeANONKEHHOTO YTBEPKAEHUA C MOMOLLBLO
MeTo4a MaTeMaTUYEeCKOM WHAYKUMU COLAEPKUT OTAE/NbHble
HETOYHOCTM B MpoBepke 6asbl MHAYKUMW WUAN UHAYKTUBHOFO
nepexoaa.

dopmynMpoBKa MeToda MaTeMaTUYecKoW MHAYKUMKM HenonHa | 0 6annos
AN otcyTcTeyeT. MNpeacrtaBneHO HENosHOEe WAWM coaepKaliee
roybble owWMWBKM [O0Kas3aTenbcTBo, /MO0  O0Ka3aTeNbCTBO
OTCyTCTBYET.

n paBu/ibHbleé OTBETbI

Bonpocbl ¢ Bbibopom

1l.a
2.6, r
3.a,r1
4.8
5.

6




C KOPOTKMM OTBETOM
6.729
7.2

Kputepuu u WwWKanbl OL,eHMBAHUA NPU NPOBEeAEHNM NPOMEKYTOUHON aTTecTauum

ONA SK3AMEHA

Ona oueHnBaHMA pe3ynbTaToB O6yHeHVIFI Ha 3K3ameHe wucronb3lyetca 4-

6annbHan wana: «OT/INYHOY, «X0poLoy,

«Heya0BNETBOPUTENIBHOY.

«Y[L,0BNETBOPUTENILHOY,

Kputepuun oueHmnsaHmA KOMI'IeTeHLI,Ml\/’l

YpoBeHb
cbopmmnpoBaHHOCTH

KOMMETEeHL N

LLKkana
OLLEHOK

MonHoe coOTBETCTBME OTBETa Obydatollerocs
BCEM MNEpPeYUCNeHHbIM  Kputepuam. Obydatowminca
AEMOHCTPUPYET  BbICOKMWA  YpPOBEHb  BRaAeHUsA
MaTepuanom, OPUEHTUPYETCA B NpeamMmeTHon obnactu,

BE€PHO OTBEeYaeT Ha BCe AOMOJ/IHUTE/IbHbIE BOMNPOCHI.

[MoBbILWEHHbI
M ypoBeHb

OTAn4yHoO

OTBeT Ha KOHTPO/IbHO-U3MEPUTE/bHbIN
MaTepuan He COOTBETCTBYET OAHOMY WAW ABYM W3
nepeyncneHHbIX Nokasatenen, HO obydyatowminca gaet
npaBu/ibHble OTBETbl Ha AO0MNOJIHUTE/IbHbIE BOMPOCHI.
[onyckaloTca owuMbKM Npu BOCNPOM3BEAEHUN YaCTu

TEeopeTnyecCrkunx NONOXEHUN.

bazoBbi
YPOBEHb

Xopouwo

OtseTt Ha KOHTPO/IbHO-U3MEpPUTENbHbIN
MaTepuan He cooTBeTcTByeT /obbim  Tpém U3
NnepeyYncieHHbIX MokasaTtenen, obydyatowmiica aaer
HEeno/sHble OTBeTbl Ha AOMNONHUTENbHbIE BOMPOCHI.
ChoopMunpoBaHHbIE  3HAHWA  OCHOBHbIX  MOHATUN,
onpeaeneHnUii U TeOpem, WU3Y4aeMbIX B Kypce, He
BCerga no/sIHoe UX NMOHMMaHWE C 3aTpyAHEeHUAMU MpuU

BocnpounsseaeHmn.

MNMoporoBbii
YPOBEHb

Yposnetsopu
TeNbHO

OtseT Ha KOHTPO/IbHO-U3MEPUTE/bHbIN
MaTepuan He COOTBETCTBYEeT /t0O6bIM YeTblpéM U3
nepeymncaeHHbIx rnokasaTene. Ob6yuatowwmniica
AEMOHCTPUPYET  OTPbIBOYHbIE 3HaHMA (1Mbo  umx

OTCYTCTBME) OCHOBHbIX MOHATUM, oONpeaeneHnin wu

Teopem, UCMOb3yeMbIX B Kypce.

Heyposnetso
pUTENbHO




ONA 3AYETA

Ona oueHuBaHUA pe3ynbTaToB O6y‘-IeHMF| Ha 3a4éTte MCNONb3YHOTCA OLLEHKU:

«3a4YTEHO» N «HE 3a4YTEHO».

YpoBeH
KpuTepumn oueHMBaHUA KOMMNETEHLMI b LLIkana oueHoK
chopmmnpoBaH
HOCTH
KOMMEeTEeHL N
OTtBeTa oOby4vatowerocsa CoOTBETCTBYeT XOTA Obl
NnonoBuHe u3 nepeyYncneHHbIX Kputepues.
. MNoporo
CoopmupoBaHHbIe 3HaHuA OCHOBHbIX NOHATUNA, . 3auTeHo
. BbIl YPOBEHb
onpeaeneHnii U Teopem, U3yvyaemblx B Kypce, BOSMOMKHO C
3aTpyAHEHUAMU NPU BOCNPOU3BEAEHNMN.
OTBET Ha KOHTPO/IbHO-U3MEPUTENbHbIN MaTepuan
He  cooTBeTcTByeT 6Gonee 4yem  MNONOBUHE U3
nepeyYncieHHbIX noKasartenen. Ob6yuyatowmiica
- He 3auteHo

AEMOHCTPUPYEeT  OTPbIBOYHbIEe  3HaHMA  (AMb6o  mx
OTCYTCTBME) OCHOBHbIX MOHATUIN, ONpeaeneHuin u TeEOpPeMm,
NCNONb3yeMbIX B Kypce.
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