MuHobpHaykn Poccun
®EJEPAJIbHOE rOCYAAPCTBEHHOE BIOJ)XXETHOE OBPA30OBATEJIbHOE
YYPEXXAEHUWE BbICLUEIFO OBPA30BAHUA
«BOPOHE)XCKWUW rOCYAAPCTBEHHbIN
YHUBEPCUTET>» (®rboOY BO «BI'Y»)

YTBEP)XXAIO

/% 3aBenyowmin kageapom
: LM pPOBLIX TEXHONOM A

// Kypranun C. 0.
05.03.2024 r.

PABO4YAS NPOrPAMMA YYEEHOW AUCLUMNJINHbI

51.0.16 InckpeTHas MaTeMaTuKa

1. Kog u HauMeHOBaHue HanpasBJiIeHUA NOArOTOBKU/CNeunasibHOCTH:
10.03.01 NHopmaLmoHHas Be3onacHoOCTb

2. Mpocdunb noproToBKU/cneunanusaums:

Be3onacHOCTb KOMMbIOTEPHBIX CUCTEM

3. KBanudukaumsa (cteneHb) BbINyCKHUKA:

bakanaspuaTt

4. ®opma obyueHus:

OyHas

5. Kapenpa, oTBevalowwan 3a peasamsaumio oUCLUNIIUHDI:

Kathenpa ungpoBbIX TEXHOIOM NI

6. CocTaBuTENIM NPOrpaMMmbl:

Monos Muxaun iBaHOBWY, KaHANAAT PUNKO-MaTEMATUYECKNX HAYK, AOLEHT
7. PexoMmeHpoBaHa: npoTtokos HMC ®KH Ne 5 oT 05.03.2024

8. YueOHbi# roa: 2024-2025, 2025-2026 CemMecTpbl: 2, 3
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9.llenu u 3apa4um y4eOHON AUCLUNIIUHDI:

Llenbto y4ebHon ANCUMNINHBI SBNSETCA N3yYeHNe OCHOBHbIX Pa3AesioB ANCKPETHON MaTEMATUKN, B
4aCTHOCTW, TEOPUMN MHOXKECTB, KOMOUMHATOPUKK, TEOPUU FPacdoB, N Pa3BMTNE HABLIKOB pelleHns 3ajad

MO YyKa3aHHbIM pa3aenam.

OCHOBHbIMM 3aAa4aMu y4ebHON ANCUMNINHBI SBNSIOTCSA: (POPMUPOBAHMNE BCECTOPOHHMX 3HAHWIA 06
OCHOBHbIX MOHATUAX ANCKPETHON MaTeMaTVKK, NpuobpeTeHne CTyAeHTaMn HaBbIKOB 1 YMEHWIA MO

NPUMEHEHNIO METO0B }J,I/ICerTHOVI MaTeMaTUKWN OJ14 PELLEHNA 3adaM.

10. MecTo y4yebHOM gucumnaunHbl B CTpykType OOM:

InckpeTHaa MaTemMaTuka oTHocuTCS K 6a3oBoi YacTu 6aoka bl. s ycnewHoro nsy4yeHus aHHoro
Kypca HeobxoanMbl 3HaHMA 1 YMEHUS, NprobpeTeHHbIe B pe3ysibTaTe 0CBOEHUS LKOJIbHOrO Kypca
MaTeMaTuKW. JucumnanuHa SBASeTCs BBOAHOW U CYXXUT OCHOBOW A5 fafbHenLero n3y4yeHus

MaTeMaTUYECKNX ONCLUUTIIAH.

MnaHupyembie pe3ynbTaTbhl 00y4eHUsa No AUMCUUNINHE/MOAY IO (3HAHUA, YMEHUS,
HaBbIKM),COOTHECEHHbIEe C NJIAaHUPYEMbIMU pe3ysibTaTaMu OCBOeHUsi obpa3oBaTesibHOM
nporpaMMbl (KOMNeTeHUUAMMU BbiNMYCKHUKOB) U UHOUKATOPAMMU UX OOCTUXKEHMUA:

Kof v HasBaHMe KoMMeTeHUun

OMNK-3 CrnocobeH ncnonb3oBaThb
HeobxoAuMble MaTeMaTUYeckune
MeTOoAbl 4S8 peLleHns 3aaay
npogeccnoHanbLHON
JesiTeNlbHOCTW;

OMNK-3 CnocobeH ncnosib3oBaTh
HeobxoAuMble MaTeEMaTUYECKUE
MeTObl 419 PeLleHns 3aaay
npodeccnoHabHOM
NesTeNbHOCTY;

OMNK-3 CnocobeH 1ncnonb3oBaTh
HeobxoauMble MaTeMaTUYeECKUNE
MeTObl 419 peLleHmns 3aaay
npodeccnoHanbHOM
NesTeNbHOCTY;

OMNK-3 CnocobeH ncnonb3oBaTh
HeobxoanMble MaTeEMaTUYECKUNE
MeTObl 419 peLleHmns 3aaay
npodeccnoHanbHOM
NesATeNbHOCTY;

OlNK-3 CnocobeH ncnonb3oBaTh
HeobxoanMble MaTEMaTUYECKUNE
MeTobl 419 peLleHmns 3a4ay
npogeccnoHanbLHON
NeATeNbHOCTY;

Kon » Ha3BaHue NHOWNKaTOPa
KOMMNeTeHLUMNNn

Orl1K-3.28 3HaeT OCHOBHbIE
MOHATWA U MeTobl
MaTEeMaTUYEeCKOM NIOTUKN 1
Teopun anropnuTMoB

OrlMK-3.29 3HaeT 0CHOBHbIE
MOHATUS, COCTaBNAOLLMNE
npegMeT OUCKPETHON
MaTEMATUKN

OrK-3.30 3HaeT OCHOBHbIE
MeTOAbl peLeHns 3anay
npogeccnoHanbHon obnacTu ¢
NPUMEHEHNEM ONCKPETHbIX
mMonenen

OMK-3.31 ymeeT CTpOUTb

MaTeMaTU4ecKme Mmoaesnm

3a4a4 NpodeccrmoHabHon
obnactu

OlK-3.32 ymeeT NpUMeHsTb
CTaHOapTHble MeTo bl
OVCKPETHON MaTeMaTUKM K
peLleHno TUMOoBbIX 3a4ad

3HaHug, YMEHWA, HaBblKW

3HaeT OCHOBHble onpeneseHuns
N YyTBEPXXAEHUS
MaTEMATUYECKOW NOTVKMN U
TEOPWU aNropuTMOB, a TakKXe
OCHOBHblE METOAbI
MaTEMATUYECKOW NOTVKMN U
TEOopWU aNropuTMOB

3HaeT 6a30Bble NOHATUS
ANCKPETHON MaTeMaTUKM:
MHO>XEeCTBa, OTHOLLEHNS,
rpadbl, aJirOPUTMbI

3HaeT MeToAbl pelleHuns 3aaad
TEopMN MHOXECTB,
KOMOUHATOPHbIbIX 3a4au,
Teopun rpacos, byneson
anrebpbl 1 MaTEMATUYECKON
NIOrNKM

yMeeT CTPpOUTb
MaTeMaTU4eCcKne Moaenn Ha
OCHOBe Teopuu rpados,
kombuHaTopuKK, byneson
anrebpbl

yMeeT peann3oBbliBaTb
OCHOBHblE METObl ANCKPETHOM
MaTeMaTuKn Ha 9BM



OMNK-3 CnocobeH ncnosib3oBaTh
HeobxoAuMble MaTeMaTUYeCKUe
MeTObl 419 PeLleHmns 3aaay
npodeccnoHabHOM
NesTeNbHOCTY;

OMNK-3 CnocobeH 1ncnosnb3oBaTh
HeobxoauMble MaTeEMaTUYeCKUNE
MeTObl 419 peLleHmns 3aaay
npodeccnoHanbHOM
NesTeNbHOCTY;

OlK-3.33 BnageeT HaBblKaMu
CaMOCTOATENIbHOMO peLleHns
KOMBOMHATOPHbIX 3a4ay

OlK-3.34 BnageeT HaBblKaMu
Hax0XXAEHUS Pa3INYHbIX
napameTpoB ”
npeacTaBaeHnin bynesbix
yHKLMIA

BlageeT HaBblKaMK
CaMOCTOATENIbHOI 0 peLleHnA,
OCMOJIb3YOLWKNX MOHATUA
COoYeTaHuA, pa3MelleHuns,
nepevyncanTesbHbIiX 3ada4

BNnafeeT HaBblkaMu aHan3a
ByneBbIX hyHKUNIA 1
NMOCTPOEHNA CTaHAAPTHbIX
npeacTtaBaeHnin bynesbix
DyHKLMI



Kog, v Ha3BaHMe KOMMeTeHuun Kol 1 Ha3BaHWe MHAVMKaTopa 3HaHWs, YMEHUSI, HaBbIKM

KoOMMeTeHLUN
OlNK-3 CnocobeH ncnonb30BaThb OlNK-3.35 BlageeT HaBbIKaMu BNafeeT HaBblKaMW BblYUCNEHNS
HeobxoauMble MaTeMaTU4YeCKNe BbIYMC/IEHNSA MapaMeTPoB CBSI3HOCTU, XPOMATHNYECKNX
MeTOoAbl AS19 peLleHns 3aaay rpacos XapaKTePUCTUK rpados
npogeccnoHanbLHON

NeATeNbHOCTH;

12. O6beM AucUMNINHBI B 3a4€THbIX e4uHuLax/Jyac:
6/216

®dopMa NPOMEXXYTOYHOM aTTeCcTaLuMu:

3ayeT, JK3aMeH

13. TpyAoeMKOCTb No BUgam yuebHou paboTbi

Bupa yvebHon paboTsl CemecTp 2 CemecTp 3 Bcero
AyOuTOpHbIE 3aHATUSA 68 32 100
JIeKUMOHHbIe 3aHATNSA 34 16 50
MpakTrnyeckme 3aHATUA 34 34
JNlabopaTopHble 3aHATUS 16 16
CamocToaTenbHas paboTa 40 40 80
KypcoBas paboTa 0
MpomMexyTo4yHasa aTTecTaums 0 36 36
Yacbl Ha KOHTPOJIb 36 36
Bcero 0 0 0

13.1. CopeprxaHue OUCLUMNIINHBI

n/n HavnmeHoBaHue CopeprxaHue Peannsauus pasgena OUCUUMANUHBI C
pa3nena pas3gena MOMOLLLbIO OHNaMH-Kypca, YMK
ANCUUMNTIHBI ANCUUMNNHBI

1. Jlekyumn

1.1 BeepneHune BeepeHve B https://edu.vsu.ru/course/view.php?id=2208

OCHOBHbIE MOHATUA ”
MeTOAbl ANCKPETHON
MaTeMaTUKK,



n/n

1.2

1.3

1.4

HanmeHoBaHue
pasgena
OVNCLUUMNHBI

OCHOBBbI

MaTeMaTU4ecKomn
NIOTNKn

Teopus MHOXeCTB

OTHOWeEHUA 1
pyHKLUN

ConepxxaHue
pasgena
ANCUNMIINHB

Jlornka
BbICKa3bIBaHWN.
Jlornyeckas
3KBWBAJIEHTHOCTb.
3aKoHbl anrebpsi
Nornku. KeaHToOpbI.
OCHOBHble MeTob
[OKa3aTesbCTB.
MpuHumn
MaTEMATUYECKON
NHOYKUMWN.

OcHOBHble onepaLmm
Ha MHOXeCTBaXx.
MoLLHOCTb
MHO>KeCTBa.
®opmyna BKJIOYEHUN
N UCKJIIOYEHUI
Teopema 0
HEeCYETHON
MHO)XecTBe
[lekapToBO
npousseneHne
MHOXKECTB.
XapaKTepuCcTnYecKui
BEKTOP MHOXeCTBa.

CaoincTBa
OTHOLLEHWIA.
3aMblKaHune
OTHOLLEHMS.
OTHOWeHuA
3KBMBAJIEHTHOCTU U

4YaCTUYHOro nopsanka.

Teopema [unyopca.
Komno3unyms
OTHOLLEHWNA.
OcHOBHbIE
3/1eMeHTapHble
yHKUMN. Tpadmk
pyHKUMN.

Peannsauna pasgena AUCUUMNAVHbLI C
MOMOLLbIO OHJIANH-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

HanmeHoBaHue
pasgena
OVNCLUUMNHBI

KombuHaTopuka

OcHOBbI Teopun
rpacgos

bynesa anrebpa

ACMMOTOTUYECKUN
aHannm3

ConepxxaHue
pasgena
ANCUNMIINHB

[paBnno CyMmbl 1
npounsseeHus.
PasmelleHns u
coveTaHusa. buHom
HbloTOHa.
lMonnHoMManbHoe
pasfioKeHue.

MpocTble rpadbl.
MNpencraBneHns
rpagos. OTHoWweHNe
n3omopgdrsmMa
XpomaTuyeckue
XapaKTepuCTUKN.
[epesbs.
OpveHTnpoBaHHbIe
rpagbl. CBA3HOCTb,
LOCTUXKMMOCTb.

3aKoHbl ByneBoi
anrebpbl.
[VN3BIOHKTUBHAA ”
KOHbIOHKTMBHas

HOpMaJsibHble (POpPMbI.

MosivHoM
erankuHa.
Kputepuin MocTa
KapTbl KapHo.
QYHKUMOHaJIbHbIE
CXeMbl.

Knaccel yHKLMRA
OTHOCUTENBbHO
CKOpPOCTU
aCYMNTOTUYECKOr 0
pocta. OCHOBHas
Teopema o
PEKYPPEHTHbIX
COOTHOLLEHUSX.

Peannsauna pasgena AUCUUMNAVHbLI C
MOMOLLbIO OHJIANH-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 HanmeHoBaHue

pa3snena
ANCUNNANHBI

1.9 ba3oBble
anropuTMb

2.

lpakTuyeckne

3aHATUA

2.1 BeepeHune

2.2 OcCHOBbI
MaTeMaTUYeCKOWN
JIOT VKN

ConepxxaHue
pasgena
ANCUNMIINHB

PekypcunBHble
anropuTMbl.
ANropuTMbl Moucka
(ABOUYHBIN MOUCK,
NHTEPMNONALMNOHHbIN
nonck). AIropuTmb
COPTUPOBKN
(copTupoBska
BCTaBKaMu,
ny3blpbKoBas,
Bbibopom, LLenna
bbicTpas). OueHka
aCUMATOTUYECKON
CNOXXHOCTW
PaCcCMOTPEHHbIX
anropuTMOB.

BeeneHve B
OCHOBHbIE MOHATUSA 1
MeTo4bl ANCKPETHON
MaTeMaTUKN,

Jlorvka
BbICKa3bIBaHWUIN.
Jlornyeckas
3KBWBAJIEHTHOCTb.
3aKoHbI anrebpsi
Jornku. KeaHTopbI.
OCHOBHblEe METOAb
[OKa3aTesbCTB.
MpuHUMN
MaTeMaTNYeCKON
NHOYKLAN.

Peannsauna pasgena AUCUUMNAVHbLI C
MOMOLLbIO OHJIANH-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

HanmeHoBaHue
pasgena
OVNCLUUMNHBI

Teopus MHOXeCTB

OTHOLLEeHNA ©
pyHKUMN

KombuHaTopuka

ConepxxaHue
pasgena
ANCUNMIINHB

OCHOBHbIEe onepauum
Ha MHOXXeCTBaXx.
MOLLHOCTb
MHO>KeCTBa.
dopmMysia BKAOYEHUN
N NCKITIOYEHNIA
Teopema o
HEeCYETHON
MHOXecTBe
[lekapToBO
npousseneHne
MHOXECTB.
XapaKTepucTn4eckui
BEKTOP MHOXXeCTBa.

CsolicTBa
OTHOLLEHWI.
3aMblKaHue
OTHOLLEHMS.
OTHOLWeHKA
3KBMBAJIEHTHOCTU ©

H4aCTUYHOro nopAanka.

Teopema [unyopca.
Komno3unums
OTHOLUEHWI.
OCHOBHbIE
3JIeMeHTapHble
yHKUMN. Tpadmk
pyHKUMN.

MpaBuno CymMmbl 1
npon3BeneHus.
PasmelleHns u
coyeTaHusa. buHom
HbloTOHa.
MonnHomMmManbHoe
pa3sioKeHue.

Peannsauna pasgena AUCUUMNAVHbLI C
MOMOLLbIO OHJIANH-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 HavnmeHoBaHue
pasgena
AVNCLNMINHBI

2.6 OcHOBbI Teopun
rpacgos

2.7 bynesa anrebpa

3.

JNlabopaTopHble

3aHATMA

3.1 ACMMOTOTUYECKUN
aHanm3

ConepxxaHue
pasgena
ANCUNMIINHB

MpocTble rpadobl.
MNpencrasneHns
rpacoB. OTHoOLWEHNE
n3omopdursmMa
XpomaTryeckune
XapaKTepuCcTuKu.
[epeBbs.
OpuneHTpOBaHHbIE
rpagbl. CBA3HOCTD,
LOCTVXKUMOCTb.

3akoHbl Byneson
anrebpbl.
ON3BbIOHKTUBHAS 1
KOHDBIOHKTBHaA

HOpMasibHble (POPMbI.

MonnHom
XerankuHa.
Kputepuin MocTa
KapTbl KapHo.
OyHKLNOHa N bHblE
CXEeMbl.

Knaccel yHKLMRA
OTHOCWTEJIbHO
CKOpPOCTU
aCMMMTOTNYECKOro
pocta. OCHOBHas
TeopeMa 0
PEKYPPEHTHbIX
COOTHOLLEHUSAX.

Peanunsaums pasgena ancunnianHbl C

MOMOLLbIO OHJIANH-Kypca, IYMK

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

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



n/n

3.2

HanmeHoBaHue
pasgena
OVNCLUUMNHBI

Ba3oBble
anropuTMb

ConepxxaHue
pasgena
ANCUNMIINHB

PekypcunBHble
anropuTMbl.
ANropuTMbl Moucka
(ABOUYHBIN MOUCK,
NHTEPMNONALMNOHHbIN
nonck). AIropuTmb
COPTUPOBKN
(copTupoBska
BCTaBKaMu,
ny3blpbKoBas,
Bbibopom, LLenna
bbicTpas). OueHka
aCUMATOTUYECKON
CNOXXHOCTW
PaCcCMOTPEHHbIX
anropuTMOB.

13.2. TeMmbl (paspenbl) AUCLUNNHBI U BUALI 3AHATUN

No
n/n

HavmeHoBaHue JlekumnoHHble  MpakTuyeckne  JlabopaTopHble
TeMbl 3aHATUA 3aHATUS 3aHATMA
{immm o o \
BBepeHue 2
OcHoBblI 5 6
MaTeMaTN4eCKoN
JIOT VKK
Teopnst MHOXeCTB 6 6
OTHOLWeHns 9 6
N PYHKL MK
KombuHaTopurka 8 8
OcHoBblI 6 8
Teopum rpados
bynesa anrebpa 6 0
AcumnToTndeckun 4 8
aHanm3
Ba3oBble 4 8
aNiIroOpUTMb!
50 34 16

Peannsauna pasgena AUCUUMNAVHbLI C
MOMOLLbIO OHJIANH-Kypca, IYMK

CamocTosTenbHas
paboTa

10

10

10

12

12

80

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

Bcero

19

20

23

26

24

16

24

24

180



14. MeToamnyeckue ykasaHusa gnsa oby4aloLwmxcsa No 0OCBOEHUIO AUCLUMJINHbBI

Mpy N3y4eHnn GUCUMNANHLEI PEKOMEHAYETCS UCNOb30BaTh Cleayolme cpeacTsa:

- PEKOMEHOYEMYIO OCHOBHYIO W OOMOSHUTESIbHYIO IMTEpaTypy;

- METOAMYECKME YKa3aHUs 1 nocobus;

- KOHTPO/IbHbIE 3adaHNs 005 3aKPeneHns TEOPeTUYeCKoro MaTepunana;

- 3/IEKTPOHHbIE BEPCUN YHEOHNKOB 1 METOAMNYECKNX YKa3aHWIN AN18 BbIMOJAHEHWS NPaKTUYeCcKnx pabor.

CDopMa opraHunsaunn CaMOCTOSTE/IbHOM paGOTbIZ noaroToBka K ayAUTOPHbLIM 3aHATUAM; BbINOJIHEHNE
JOMaLUHUX 3alaHWI; BbINOJIHEHMWE KOHTPOJIbHbIX pa60T.

OcBOeHME ANCUUNAMHBI CKNaAblBaeTCs U3 ayanTopHom paboTsl (y4ebHom AeaTenbHOCTH, BbINOJHAEMON
noA PyKoBOACTBOM MpenofaBaTens) u BHeayauTopHON paboThl (y4ebHoM OedaTenbHOCTU, peasimlyemMon
0by4aloLWwmnmMcs CaMoCTOATENLHO).

AypunTopHas paboTa COCTOMT M3 BbINONHEHNSA NPAKTUYECKUX U NabopaTopHbIX 3aAaHunin B 06bEME,
npeaycMOTPEHHOM y4ebHbIM NaHOM.

CamocToaTenbHas paboTa npepnonaraet yriybnéHHoe nsyyeHve oTaesbHbIX pa3fenos AUCUUMANHBI C
NCMOJIb30BAHNEM NIUTEPaTYpPbl, PEKOMEHLOBAHHONM NpenofaBaTeneM, a Tak)Ke KOHCMEKTOB NpakKTUYeCcKmnx
(nabopaTopHbIX) 3aHATUI. B KayecTBe niaHa Ans CaMoCTOATENbHOM PaboThl MOXKET BbITb MCMOJIb30BaH
pa3gen 13.1 HacTosen paboyein MporpaMMbl, B KOTOPOM 3a(hMKCUPOBaHbl pa3fesbl AUCUUMINHBI U UX
cofepxxaHue. B pasgene 13.2 paboyen nporpamMmMbl ONpeaensaeTcs KoJM4eCcTBo Yacos, 0TBOAMMOE Ha
CaMOCTOATENbHYI0 PaboTy MO KaXxAoMy pasgeny AUCUMNANHBI. bonbliee KOM4eCTBO YacoB Ha
CaMOCTOATENbHYI0 PaboTy 0TBOAMTCA Ha Hanbonee TpyAHble pa3aenbl ANCUMNANHBL. N5
CaMOCTOATENIbHOMO U3YYeHUsa OTAeNbHbIX Pa3AesoB AUCUUMINHBI UCNOJIb3YeTCS NepedyeHb mTepaTypbl U
APYruX PecypcoB, NePEeYNCIEHHbIX B MyHKTax 15 1 16 HacToswen paboyen NporpamMmmsi.

YCnewHoCTb 0CBOEHUSA ANCLMNIUHBI ONpefenseTcsa CUCTEMATUYHOCTLIO U FyOuHON ayAUTOPHON 1
BHeayauTopHoN paboTkl obyyatoLlerocs.

Mpn NCNONb30BaHNM ANCTAHUMOHHBLIX 06pa3oBaTebHbIX TEXHONOMNA U SNEKTPOHHOr0 0by4YeHmns
BbINOJIHATL BCE yKa3aHMA npenogaBaTesiel, BOBpeMs NoAKI0YaTbCA K online 3aHATUAM, OTBETCTBEHHO
NOAXOANTb K 3aaHUAM 4NA CaMOCTOSATENbHON paboThl.

15. MNepeyeHb OCHOBHOW U AONOJIHUTEJILHOW INTEpPaTypbl, PeCYypCOB MHTEPHET, He0OXoaANMMbIX
OJ1 OCBOEHUA OUCLIUMJINHDI

Ne NCTOYHUK

n/

1 LeBenes, 10. I1. InckpeTHass MaTemMaTrKka [S1eKTPOHHbIA pecypc] : y4ebHoe nocobue / LLlesenes
0. . — 4-e u3n., ctep. — CaHkT-leTepbypr : JlaHb, 2019 .— 592 c.
—<URL:https://e.lanbook.com/book/118616>.

2 Cyaonnatos, C. B. _IuckpeTHas MaTteMaTuka [I1€KTPOHHbIV pecypc]: y4ebHuk / Cygonnatos C.
B. — HoBocunbupck : U3g-Bo HITY, 2016. Cepus "YuyebHuku HITY" .— MockBa : Vi3aaTenbcTBo
HITY, 2016 .— 280 c. —<URL:http://www.studentlibrary.ru/book/ISBN9785778228207.html>.

3 laBpunos, . 1. 3agayn v ynpaxHeHns rno ANCKPETHON MaTeMaTumke : y4eb. nocobue /T. I1.

aBpunos, A. A. CanoxeHko.— 3-e n3g.— MockBa : ®U3IMATIINT, 2009.— 416 c.

6) nonoNHWTENbHas AuTepaTypa:



Ne n/n

NcToYHNK

AkumoB, O.E. [luckpeTHas maTeMaTuka : JI0rmKa, rpynnbl, rpagsl. - M. : Jlabopatopus
ba3oBbix 3HaHuy, 2001. - 376 C.

AHpepcoH, [. AnckpeTHaa maTeMaTuka n kombuHaTopuka / [. AHAepcoH.— MockBa ; CaHKT-
Metepbypr ; Knes : Bunbsamc, 2004.— 960 c.

Axo, A. B. CTpyKTypbl AaHHbIX 1 aaroputmsl : y4eb. nocobue / A. B. Axo, 4. 3. Xonkpot, 4. A.
YabmaH. - M. : Buabamc, 2001. - 382 c.

laBpwnos, . 1. 3agayn v yrnpaxHeHUs Mo ANCKPETHON MaTeMaTuke : y4eb. nocobue /T. I1.
laBpunos, A. A. CanoxeHko.— 3-e n3g.— Mocka : ®UIMATJINT, 2009.— 416 c.

KopmeH, T. AZIropyUTMbI: NOCTpoeHne u aHam3 / T. KopmeH, Y. JlerizepcoH, P. PusecT. - M. :
MLMHO, 1999. - 960 c.

MakkoHHenn, k. AHann3 aaropuTMoB | AKTUBHbIV 0byvarowmi noaxos / . MakkoHHe 1. —
3-e u3n.— Mocksa : TexHocehepa, 2013.— 416 c.

HoBukos, ®@. A. InCKpeTHas MaTeMaTvKa : y4eb. 415 By30B : CTaHAapT TPETLEMO OKOEHUS /
®@. A. HoBukoB.— 3-e n3g.— CaHkT-leTepbypr : Mutep, 2014.— 399 c.

B) MH(OPMALIMOHHbIE 3NIEKTPOHHO-00Pa30BaTe/IbHbIE PECYPChI:

Ne n/n

NcTo4YHUK

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

DNEeKTPOHHbLIN YHUBEpCMTET BI'Y https://edu.vsu.ru

9BC «JlaHb» https://e.lanbook.com/

«YHuBepcuteTckas bubnmoteka online» https://biblioclub.ru/
«KOHCynbTaHT cTyfaeHTa» http://www.studmedlib.ru/

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

16. MepeuyeHb yuebHO-MeTOAMYECKOrO 0becneyeHUs AJis CaMOCTOATEs/IbHOW paboThl

Ne
n/

1

NCTOYHUK

UeBenes, 10. I1. AnckpeTHas MaTemMaTnka [S1eKTPOHHbIA pecypc] : y4ebHoe nocobue / LLlesenes
0. IN. — 4-e u3g., ctep. — CaHkT-leTepbypr : JlaHb, 2019 .— 592 c.
—<URL:https://e.lanbook.com/book/118616>.



Ne NCTOYHUK

n/

2 Cynonnatos, C. B. lnckpeTHasi MaTemaTnKa [I1€KTPOHHBIN pecypc]: y4ebHuk / CyaonnaaTos C.
B. — Hosocubupck : N3g-80 HITY, 2016. Cepusa "Y4ebHuku HITY" .— MockBa : 3aaTenbCTBO
HITY, 2016 .— 280 ¢. —<URL:http://www.studentlibrary.ru/book/ISBN9785778228207.html>.

3 [aBpunos, . 1. 3agayn v ynpaxxHeHns no ANCKPETHON MaTeMaTumKe : y4eb. nocobue /T. I1.

FaBpunos, A. A. CanoxeHko.— 3-e n3g.— Mocksa : ®U3IMATIINT, 2009.— 416 c.

17. Obpa3soBaTenibHble TeXHOJIOrMU, UCNOJIb3yeMble NPU peanun3auun y4iebHOW AUCLUNIIUHBI,
BKJIlOYaA AMCTaHUMOHHble obpa3oBaTenbHble TexHonoruun (A0T), anekTpoHHoe oby4yeHue (30),
CMellaHHoe oby4yeHue):

Mpn NpoBeAeHNN 3aHATUI B AUCTAHLMOHHOM pexxume 0by4eHns NCnob3yTCa TEXHUYECKME 1
nHGopMaLmoHHbIe pecypcbl ObpasoBaTenbHOro nopTana "INeKTPOHHbIN yHUBepcuTeT BIY
(https://edu.vsu.ru), 6asnpytoLerocs Ha cucTeme AMCTaHUMOHHOrO 0byyeHus Moodle, pa3BepHyToW B
YHUBEPCUTETE, a TakxXe Apyrve OOCTYyMHble pecypchl ceTn NIHTepHeT.

18. MaTepuaano-TeXHuquKoe obecnevyeHne AUCLUMNINHDI:

JleKUMoHHasa ayanTopus, OCHallleHHas MybTUMeANAHbIM MPOEKTOPOM; KOMMbIOTEPHbIN KNacc C
HeobXx0AMMbIM MPOrpPaMMHbIM 06eCcneYeHeM, OCHALLEHHbIN CeTbo IHTEpHET; cneuvann3npoBaHHas
mMebesb: 10CKa MeNioBas WM MapkepHas 1 WT., CTOMbI, CTY/1bsi B HEOOXOAMMOM KOJIMYEeCTBeE.

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

19. OueHoYHbIe CpeacTBa AN NPOBeAeHUs TeKyLu el U NPOMEXYTOYHOW aTTecTauuu

MopsAA0K OLEHKM 0CBOEHMS 0ByyatoLmMmcs y4ebHoro MaTepuana onpenenseTcs coiepXXaHnem
CneayioLLmnx pas3aesoB AUCLUNINHBI:

Ne Pazgenbl gucumnnanHel (Mogynnm) Kon Kon OLueHoYHble
n/n KOMMeTeHunn WHAMKaTOpa cpeacTsa ons
TeKyLLen
aTTecTauun
1 Pa3zpenbl 1-9. BeegeHune. OCHOBbI OlK-3 OlK-3.28 MUCbMEHHbIN
MaTeMaTUYeCKom Norukn. Teopus onpoc
MHOXeCTB. OTHOLWEHNS N hYHKLMK. NabopaTopHsble
KombuHaToprka. OCHOBbI Teopum paboThbl

rpacos. bynesa anrebpa.
ACMMNTOTUYECKMA aHan3. ba3oBble

anropuUTMbl
2 Pazpensl 1-9. BeegeHne. OCHOBbI OlnK-3 OlMK-3.29 MCbMEHHbIN
MaTeMaTU4eCKon Norukn. Teopus onpoc

MHOXeCTB. OTHOLEeHNS 1 PYyHKLUN.
KombuHaTopmka. OCHOBbI TEOPUM
rpacos. bynesa anrebpa.
AcMMNTOTUYECKM aHann3. ba3oBble
anropuTMbl



Pa3zgensl gucumnanHel (moaynm)

Paspenbl 1-9. BeegeHune. OCHOBb!
MaTeMaTU4eCKomn noruku. Teopums
MHOXeCTB. OTHOLWEHNS N hYHKLMN.
KombuHaTopmka. OCHOBbI TEOPUM
rpacos. bynesa anrebpa
AcMMNTOTUYEeCKMIN aHann3. ba3osble
anropuTMb

Pa3zpenbl 1-9. BeBegeHune. OCHOBbI
MaTeMaTUYeCKom Norukn. Teopus
MHOXeCTB. OTHOLWEHNS N hYHKLMK.
KombuHaTopmka. OCHOBbI Teopum
rpacos. bynesa anrebpa
AcMMnTOTMYECKUA aHanu3. ba3oBble
anropuTMb

Paspenbl 1-9. BeegeHne. OCHOBb!
MaTeMaTU4eCKomn noruku. Teopums
MHOXeCTB. OTHOLWEHNS N hYHKLMN.
KombuHaTopmka. OCHOBbI TEOPUM
rpacos. bynesa anrebpa
AcMMNTOTUYEeCKMIN aHann3. ba3osble
anropuTMb

Pa3zpenbl 1-9. BBegeHune. OCHOBb
MaTeMaTU4eCcKom Noruknu. Teopus
MHOXeCTB. OTHOLWEHNS N YHKLMN.
KombuHaToprka. OCHOBbI TeopuK
rpacdos. bynesa anrebpa
ACMMOTOTUYECKUIN aHann3. ba3oBble
anropuTMb

Pa3zpenbl 1-9. BBegeHune. OCHOBb
MaTeMaTU4eCKom Norukn. Teopus
MHOXeCTB. OTHOLWEHNS N hYHKLMK.
KombuHaToprka. OCHOBbLI Teopum
rpacos. bynesa anrebpa
ACMMOTOTUYECKUI aHann3. ba3oBble
anropuTMb

Kon
KoOMMeTeHLUN

OlnK-3

OfnK-3

OlnK-3

OrnK-3

OfnK-3

Kon

MHAMKaTopa

OMK-3.30

OfK-3.31

OlK-3.32

OlK-3.33

OlK-3.34

OueHoYHbIe
cpencTBa o4
TeKyLLen
aTTecTauun

MCbMEHHbIN
onpoc

MCbMEHHbIN
onpoc

MMCbMEHHbIN
onpoc
JNlabopaTopHble
paboTbl

MUCbMeHHbIN
onpoc

MUCbMeHHbIN
onpoc



Ne Pa3zgensl gucumnanHel (moaynm) Kon Kon OueHo4YHble

n/n KoOMMeTeHLUN NHAVKaTOpa cpencTBa o4
TeKyLLen
aTTecTauunm

8 Paspenbl 1-9. BeegeHne. OCHOBbI OmnkK-3 OMnK-3.35 [MMCbMEHHbIN

MaTeMaTU4eCKon noruku. Teopums onpoc

MHOXeCTB. OTHOLWEHNS N hYHKLMN.
KombuHaTopmka. OCHOBbI TEOPUM
rpacos. bynesa anrebpa.
AcMMNTOTUYEeCKMIN aHann3. ba3osble
anropuTMbl

MpomexxyToyHasa aTTecTauums

®opMa KOHTPOJIA - 3a4eT,IK3aMeH

OLeHOYHble CpefCTBa AN MPOMEXYTOYHOM aTTecTauum
Komnnekt KUM

20 TunoBble OLEeHOYHble CPencTBa U MeToAMYeCcKUe MaTepualbl, onpegensiolime
npouenypbl OLEHWBAHUA

20.1 TeKyLMIA KOHTPONb YyCNEeBaeMoCTH

OueHKa 3HaHuUR, yMeHI/II7I N HaBblKOB, XapaKTepusytoLlas 3Tanbl GopMMUPOBaHMSA KOMMEeTeHUNIA B PaMKaX
n3yvyeHna oncUMnanHbl OCyLLECTBIACTCA B Xo4e TeKYLLI,eIZ n l'IpOME)KyTO‘-IHOVI aTTecTaumn.

TekyLlas aTTecTauus NpoBoANTCS B COOTBETCTBUM C [0N10XKEHNEM 0 TeKyLLEeN aTTecTaumm obyyaroLwmxcs
Mo NporpamMMaM BbICLLIEr0 06pa30BaHNs BOpOHEXCKOr0 rocyAapCTBEHHOMO YHBEpCcMTETa. TekyLlas
aTTecTauus NpoBOAUTCS B hOPMax: MUCbMEHHOIO ONPOCa U KOHTPOJIbHBLIX PaboT. KpuTepun oLeHnBaHUS
NpuBeEeHbI BbILLE.

MpoMexyTo4Haa aTTecTaums NPoOBOAMTCSA B COOTBETCTBUM C [101I0XKEHMEM O MPOMEXYTOYHOM aTTeCcTaLmm
obyyaloLmxcs no NporpaMmMam BbiCLIEro 06pa3oBaHMs, a Tak)Ke B COOTBETCTBUM C 1010XKEHMEM O
6anNbHO-PENTUHIOBON CUCTEME KOHTPOSA 3HAHUN Ha haKybTeTE KOMMbIOTEPHbLIX HayK BIY.

KOHTPO/IbHO-U3MepUTesIbHbIE MaTepUasibl MPOMEXYTOYHON aTTECTaLMN BKIIIOYAOT B cebs TeopeTnyeckne
BOMPOChI, MO3BOJISIOLLNE OLLEHNTb YPOBEHb MOJTYHYEHHbIX 3HAHWA.

KoMnnekT 3apaHui ONs KOHTPOJIbHOW pPaboThl

KoHTponbHas pabora Ne 1

3apaHue 1 (10 6annoB). 3anuwunTe oTpuLaHne npeaukaTa P(n) = {HaTypasibHOE YNCJI0 N SBNSETCS
NpoCTbIM}.

3apaHue 2 (20 6annos). BeinuiinTe BCe NOgMHOXKECTBA MHOXecCTBa A = {a, b, c}.

3apaHue 3 (20 6annoB). B knacce 29 y4yeHMKOB. /13 HMX NOCELLaoT CMOPTUBHYIO CEKUMIO 13 YenoBek,
KPY>XOK aBMaMOAENNPOBaHNS — 6, LOMOJHUTENbHbIE 3aHATMA N0 MaTeMaTke — 19. [1Boe 3aHMMatOTCS
aBMamogennpoBaHNeEM 1 CNOPTOM, 7 — CMOPTOM N MaTEMATUKON, 4 — aBMaMOEIMPOBAHNEM U
MaTeEMaTUKOW. HMKTO M3 y4alLUMUXCA He NocCeLlaeT BCe BHEKIACCHbIE MeponpuaTus. CKONbKO YY4EHNKOB



noceLlaeT TOJIbKO OAMH (haKybTaTWB U CKOJIbKO HE NHTepecyeTcs nMu BoobLue?

KoHTponbHas pabota Ne 2

3apaHue 1 (10 6annoB). Beinuwmnte MaTpuULy CMEXHOCTMU U CMIMCOK CMeXXHOCTU rpada G(V,E) Ha
MHO>)XecTBe BeplinH V = {a,b,c,d,e} co MHoXXecTBOM pébep E = {ac,bd,be,de}.

3afaHuve 2 (20 6annos). iBnseTca nv nonHbIn rpad K, 4na n > 1 3MnepoBbiM? raMUIbTOHOBbLIM?
3apaHue 3 (20 6annoB). YeMy paBHbI XpPOMATMYECKOE YMNCIIO0 1 XPOMATNYECKNI NHAEKC rpada

MeTepceHa
P.?

KoHTponbHas pabota Ne 3

3apaHuve 1 (10 6annoB). JokaxuTte, 470 sin(n’ + 1) € O(1).

3afaHwve 2 (20 6annos). lokaxxunTe, 4TO Yepes wWTpux Leddepa MoxeT ObITb BbipaxxeHa Ntobas GyHKUUS
Byneson anrebpbl.

3apaHue 3 (20 6annos). OueHUTEe aCUMATOTUYECKYHO CJTIOXHOCTb COPTUPOBKN BCTaBKaMM.
MepeyeHb nabopatopHbix paboTt

1. NabopaTtopHas paboTta Nel. M3yyeHne peKypCUBHbLIX aaropuTMOB.

2. llabopaTopHas paboTta Ne2. AIropnTMbI MOUCKA.

3. NlabopaTopHasa paboTta Ne3. AAropnTMbl COPTUPOBKMN.

JlabopaTtopHas pabora Nel.

Uenb paGOTbI: N3y4nThb 0C0beHHOCTM PEKYPCUBHBLIX aJITOPUTMOB Ha NMPUMeEpPE aJiropuTMa BblHNCIIEHNA
onpepennTensa BELLEeCTBEHHOM MaTpuubl.

TpeboBaHuA K BbINOAHEHUIO paboTbi: BbINoHEHVE nabopaTopHoi paboTkl NpeaycMaTpuBaeT
HanMcaHne NporpaMMsl 1 NPOBEPKY ee paboTbl HA KOHTPOJILHOM MpUMepe.

OTyeT 0 paboTe 3akN04aEeTCA B AEMOHCTPALMM paboTbl MPOrpaMmbl, HAMMCAHHOW Ha s3blke
MPOrpaMMMpPOBaHS BbICOKOrO YPOBHS, N 00BACHEHUW NPUHLMMOB MNOCTPOEHNS ee paboTbl.

3apaHue. B TekcToBOM (hanne input.txt 3anmcaHbl NOAPSL N0 CTPOKaM 3/1EMEHTLI LieSIoYNCIeHHON
KBaZpaTHON MaTpuLbl A. Icnosb3ysa pekypcuto, BelYncanTe onpefenutesb det A. Pe3ynbTaT BbiBEAUTE B
TekcToBbIN thann output.txt.

JlabopaTtopHas pabota Ne2



Uenb paboTbl: N3y4nTb peannsaumio anropuTMoB noucka.

TpeboBaHusA K BbINOJIHEHUIO PaboTbi: BbINOSHEHVE NabopaTopHo paboTkl NpeaycMaTpuBaeT
HanMcaHne NPorpamMMsbl 1 NPOBepKY ee paboTbl HA KOHTPOJILHOM MpUMepe.

OTyeT O pa60Te 3aKJ1l04aeTCA B AEMOHCTPaUnn pa60Tb| nporpamMmmel, HanMCaHHOM Ha A3blKe
nporpaMMnpoBaHA BbICOKOI0 YPOBHA, 0bbsCHEeHNN MPUHLNWIIOB MNMOCTPOEHNA €€ pa60Tb|.

3apaHue:

1) B TekcToBOM (hanne input.txt npegctasneH Mmaccms U3 N uenbix ynucen ot 1 oo N, pacnosIoXKEHHbIX B
npon3BOsbHOM nopsaake 6e3 NnoBTopeHuin. Peannsynte QyHKLMIO MOMCKa B 3TOM MacCMBe Ha OCHOBE
aJropMTMa nocsiefoBaTeslbHOr0 NoMcKa. F010BHasA NporpaMma O0/KHa Bbi3biBaTb OYHKLMIO MNOUCKA
ANS KaXk[4oro anemMeHTa Maccmba oT 1 o N. B TekcToBbI thann output.txt BeiBeauTe cpegHee 4nucao
CpaBHEHWI, NPOBEAEHHbIX NPOrpPaMMOi NOCNe0BaTEbHOMO MNOUCKa.

2) BbinonHWTE TO »Xe 4SS ABOMYHOr0 NouCKa B YNopsiA04YeHHOM MaccuBe.
3) BbINOSIHNATE TO XXe A8 MHTEPNOASLMOHHOIO NMOUCKA B YNOPSA0YEHHOM MacCuBe.

CpaBHI/ITe BbIHNCNNTEJIbHYIO CNI0OXKHOCTb PaCCMOTPEHHbLIX a/IlfTOPUTMOB.

JlabopaTtopHas pabora Ne3

Uenb paboTbl: M3y4nTb 0COOBEHHOCTM peann3aunm BbICTPOR COPTUPOBKM.

TpeboBaHuA K BbiNOsHEeHUIO paboTbl: BbINoHEHVE nabopaTopHoi paboTkl NpeaycMaTpuBaeT
HanncaHWe NPorpamMmsbl 1 NPOBEPKY ee paboTbl HAa KOHTPOJIbHOM MpUMEpeE.

OTyeT 0 paboTe 3akN04aETCA B AEMOHCTPALMM paboTbl MPOrpaMmbl, HAMMCAHHOW Ha fA3blke
MPOrpPaMMMNPOBAHMSA BbICOKOTO YPOBHS, 1 06bACHEHWN MPUHLMMOB NMOCTPOEHWS ee paboTsl.

3apaHue.

B TekcToBOM hanne input.txt 3anncaHo HaTypasbHoe Ynucao N, onpegensolee pasmMep maccuea list,
npuvyém N < 15. CchopMupyinTe BCEBO3MOXHbIE BapuaHTbl MaccuBa list n B TeKCToBbIN hann output.txt
BbIBEAUTE MACCKB, HA KOTOPOM asropuTM BbICTPOM COPTUPOBKM BbINOJHAET MaKCMaslbHOE KOJIMYeCTBO
CpaBHEHWNA.

Mpwn oLeHnBaHNN NCMOJIb3YIOTCA Ka4YeCTBEHHbIE LKaJlbl OLLeHOK . KpuTepun oueHnBaHns npvseLeHsi
BbILLE.

20.2 MpomMeXXyTouHasa aTrecTauus
3ay4eT BLICTABAAETCS, eC/M cAaHbl BCe NabopaTopHbie paboThl.
[na oueHMBaHUS pe3ynbTaToB 00y4YEeHUSI Ha 3K3aMeHe UCMOJb3YITCA CeayoLmMe nokKasaTenu:

- 3HAeT OCHOBHbIE MOHATUS U METObI AUCKPETHON MAaTEMATKKMN, KOTOPbIE UCMONb3YIOTCA A1 MOCTPOEHMS
MofZenen N KOHCTPYUPOBAHWS anropuTMOB;

- YMEeET peaJin30BbiBaTb METOAbI ,EI,I/ICerTHOIZ MaTeMaTuKM Ha SBM;



- BJlaJIeET HaBblKaMi KBaNN(ULMPOBAHHOMO BbiIbopa 1 afanTauuy CyLLECTBYIOWMNX METOLOB A5 pelleHns
NPaKTUYECKUX 3aAay, BNafeHne HaBblkaMu aHasin3a U MHTepnpeTaLun pe3ybTaToB pelleHns 3aaau.

[nsa oueHnBaHUS pe3ynbTaToB 06yqu|/|;| Ha 3K3aMeHe NCnoJib3yeTcA 4-bannbHas LWKana:

«OTJINYHO», «XOPOLLO», <yA0BAETBOPUTENbHO», HEYA0BNETBOPUTESLHO.

KpuTepun oueHMBaHUS KOMMETEHLMIA

MonHoe cooTBETCTBME OTBETa 0Dy4aloLlerocs BCeM NepeynuciieHHbIM KpuTepuam. Obyyalowmnines aeMoHCTpupyeT
BbICOKWIA YPOBEHb BNALEHNS MaTepuasnom, OpUeHTUPYETCS B NpeAMeTHO 0bnacTy, BEPHO OTBEYAET Ha BCe
A0MONHNTENbHbIE BOMPOChHI.

OTBeT Ha KOHTpOJ‘IbHO-I/I3MepI/ITeJ'IbeII?I MaTepuan He COOTBETCTBYET OAHOMY WU ABYM U3 NepeyvyncieHHbIX
nokasatenein, Ho 0By4aloLNiACA AaeT NpaBU/bHbIe OTBETLI Ha AONONHUTENbHbIE BOMPOCHI. [onyckatoTcs owmnbku npu
BOCMpoun3Be[eHNN 4acTu TeopeTuyecknx NOJIOXXEHUN.

OTBET Ha KOHTPOJIbHO-N3MEPUTESNbHBIA MaTepras He COOTBETCTBYET JIoObIM TPEM W3 Mepeync/ieHHbIX nokasaTenei,
06y4alolnincs [aeT HemoJsiHble 0TBETbl Ha LOMOJHNTENbHbIE BOMPOChl. CHOPMUPOBAHHbBIE 3HAHUS OCHOBHBIX MOHSATWIA,
onpefeneHuin n TeopeM, U3y4yaemblx B Kypce, He BCeraa rnosiHoe vx NMoHUMaHve ¢ 3aTpyAHEeHNAMU npu
BOCMpoun3BeaeHnn.

OTBET Ha KOHTPOJIbHO-N3MEPUTENbHbI MaTepuan He COOTBETCTBYET JI0ObIM YETbIPEM 13 NMepeynCieHHbIX
noka3satenei. Oby4aloLWNACs 4EMOHCTPUPYET OTPbLIBOYHbIE 3HAHUA (1IM60 UX OTCYTCTBUE) OCHOBHBLIX MOHATWNA,
ornpefeneHuit N TeopeM, UCMOsb3yeMbIX B Kypce.

Hepequb BOMNPOCOB K 3K3aMeHYy:

. Jlornka BbICKa3blBaHUN.

. Jlornyeckas 3KBMBaNeHTHOCTb.

. 3aKOHbI anrebpbl NOrnkm.

. KBaHTOp®I.

. OCHOBHblEe MeTOAbl fOKa3aTeNbCTB.

. MpuHUMN MaTeMaTUYECKON UHOYKLNN.
. OCHOBHble onepauumn Ha MHOXEeCTBaXx.

. MowHoCTb MHOXECTBa.

O© 00 N OO U B W N -

. ®opMyna BKIIIOYEHWNA N NCKITIOYEHNIA.

=
o

. Teopema 0 HECHETHON MHOXXECTBe.

=
=

. ﬂ,eKapTOBO nponsseneHne MHOXeCTB.

=
N

. XapaKTepucTU4ecKunii BEKTOP MHOXXECTBA.

=
w

. CBOMNCTBa OTHOLLUEHUNA.

=
S

. 3aMblKaHMe OTHOLLUEeHUS,

=
ul

. OTHOLLEHUNS SKBUBANEHTHOCTW U YaCTUYHOI O nopsanka.

=
()}

. Teopema [unyopca.

=
~

. KoMno3uuma oTHOLWEHNA.

=
oo

. OCHOBHblIe 3/1eMeHTapHble hYHKLUNN.
. Fpaduk pyHKLMN.
. MpaBusio CyMMbI 1 Mpon3BeLeHUS.

N =
o O

YpoBeHb ChopMUpPOBAHHOCTU

KOMMNeTEHUMN

MOBbLILIEHHbI YPOBEHb

ba30Bbi ypoBEHb

MoporoBbIii ypoBeHb

Llikana oLieHok

OTAn4HO

Xopoto

YnoBneTsopu-TesiIbHO

HeynoBneTBopu-TenbHO



21. Pa3meLweHnsa n coyeTaHuns.

22. buHoM HbtoTOHa.

23. NoNIMHOMKaNbHoOE pasfioXKeHune.

24. MpocTble rpadbl.

25. MNpepncTasneHns rpados.

26. OTHOLWeEeHMe nsomophmrsmMa.

27. XpoMaTu4eckme xapakTepucTuku.

28. [epeBbs.

29. OpneHTrpoBaHHbIe rpadsl.

30. CBA3HOCTb, AOCTUXKMMOCTb.

31. 3akoHbl byneson anrebpbi.

32. IN3BIOHKTVBHAsA N KOHBIOHKTUBHAA HOpMasibHble (POPMbI.

33. MonnHoM XKerankuHa.

34. Kputepuia lMNocTa.

35. KapTbl KapHo.

36. ®yHKLMOHANbHbIE CXEMBI.

37. Knaccbl hyHKLNUA OTHOCUTENIbHO CKOPOCTM aCMMATOTUYECKOrO PoCTa.
38. OcHOBHasa TeopeMa 0 PeKYPPEHTHbLIX COOTHOLUEHMAX.

39. PeKypCrBHbIE aNrOpUTMbl.

40. AnropuTMbl NOMCKa (ABOMYHbIN MOUCK, NHTEPMOASALMOHHBINA MOWCK).
41. AnropuTMbl COPTUPOBKYM (COPTMPOBKA BCTaBKaMm, ny3blpbKoBas, Boibopom, LLenna, 6eicTpas).

42. OueHKa acCMMNTOTUYECKOW CJI0OXKHOCTU aJrOpuTMOB.

MpuMep KOHTPONLHO-U3MEPUTENLHOIO0 MaTepuana
YTBEPXX[AIO
3aBefyroLwmn Kageapon LngpoBbIX TEXHONOM A
C.O. KypranuH
2021

HanpaeneHne noarotoBku / cneunansHocTb 10.03.01 NHdopmaumoHHasa 6e30nacHOCTb
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KOHTPOJIbHO-U3MepuTenbHbIA MaTepuan Ne 1

1. bBHOM HbtoTOHA.

2. [epesbs.

I'IpenouaBaTenb _ C.B. Eop3yHOB



MpuBeaéHHbIe HUXKE 3afaHUA PEKOMEHAYETCA UCNOJIb30BaTh NMpHU
npoBeAeHUN AUArHOCTUHECKUX PaboT AnA OLEeHKM OCTAaTO4YHbIX 3HAHMKA NO
AMCLUUNNINHe

Bonpocbi ¢ BbiI6opom

1. MycTb 3aaaHo MHoXKecTBO A = {a, b, ¢, d, e}. Kakne 13 nepeuncieHHbIx Huxe
MHOXecTB 06pa3ytoT pa3bnerHmne A?

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

6) {{a, b, ¢, d}, {c, el};

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}. Kaknue M3 HUXKeENnepeuyncieHHbIx
OTHOLWIEHUI MeXAay MHOXecTBamn A 1 B ABnATCA PyHKUMAMMU, onpeaesieHHbIMU Ha A
CO 3Ha4YeHnsmm 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. Kakum Knaccam npuHagnexkut bynesa GyHkuma f(x, y) =x"y?
a) Ty
6) S;
8) L;
r) M.

4. Kaknmu ceomctBammn obnagaet nosiHbin rpad Kip?
a) anNepos, raMUNbTOHOB;

6) 3lin1epoB, He raMUNbTOHOB;

B) HE 31NepoB, raMUJIbTOHOB;

r) He 3AN1epoB, HE raMMU/IbTOHOB.

5. Hangute acMMNTOTMYECKYD  OLLEeHKY CKOPOCTM  POCTa  peLueHuA
PeKypPPEHTHOTO cooTHowenua T(n)=2T(n/2) + n¥?:

a) ©(n"?);

6) ©(n);

8) ©(n logzn);

r) ©(n’);.

BOﬂpOCbI C KOPOTKMM OTBETOM

6. MouwHocTb 6yneaHa MHoxecTBa A paBHa 512. KakoBa MOLHOCTb MHOXECTBa



A®?

7. W3BectHO, 4ytO pgepeBo T wmeeT OOHY BepwuHy CcTeneHn 3,
wecTb BEPLUMH cTenexHu 2 7] cemb —  CTeneHu 1. OcTanbHble
BEpPLUUHDI aepesa UmetoT cTeneHb 4. CKonbKo BEpLUH
cteneHn 4 ectb y gepesa T7?

Bonpocbl ¢ pa3BepHyTbIM OTBETOM
8. CdopmynupyiiTe mMeTod MaTeEMATUYECKOM WHAYKUMM M C ero MoMOLbHo

[IOKaXUTe, UTO A/1A BCEX HaTypasibHbIX N CNPaBeAIMBO YTBEPKAEHME:
13"+ (=1)"12™*! kpaTHO 25.

KpMTepMM oueHunBaHnA LLIkana oueHOK

Obyyatowmiics NpMBOAUT BEPHYIO W NOAHYHO dopmMynnpoBKy | 3 6anna
MeToAa MaTeMaTMYecKoW WHAYKUMM, [O3aeT pasBepHyToe U
6e30WwnboYHOE A0KA3aTENLCTBO NPEA/IOKEHHOIO YTBEPKAEHUSA
C NMOMOLLBIO MeTOoAa MaTemMaTMYyeckon nHaykumm. UccnegosaHa
6asa MHAYKUMM M War WMHAYKUAW  NPUMEHUTENIbBHO K
[0Ka3blBAaEMOMY YTBEPKAEHUIO.

Obyyatowmiica nNpMBOAUT BEPHYID M AOCTAaTOMHO MOAHYyKO | 2 6anna
GOpMYNIMPOBKY MeToaa MaTemaTUyYecKon WHAYKUMK, aaeT
pa3BepHYTOe [0KA3aTeNbCTBO NPEAJ/IOKEHHOIO YTBEPKAEHUA C
NMOMOLLbIO MEeToAa MaTeMaTUYeCKOM MHAYKLUMKU. B onncaHum u
[OKa3aTeNnbCTBE AOMNYCKAKOTCA OTAe/NbHble He3HauyuTesbHble
HETOYHOCTMU.

Obyyaowmiica nNpUMBOAUT BEPHYH U A0CTaToMHO noaHyto | 1 6ann
dbopmynnpoBKy meToza MaTeMaTUYECKOM MHAYKLMN.
[l0Ka3aTenbCTBO MPEA/IOKEHHOTO YTBEPMKAEHUA C MOMOLLLIO
MeTo4a MaTeMaTUYEeCKON WHAYKUMU COLAEPMKUT OTAE/bHble
HETOYHOCTM B MpoBepke 6asbl MHAYKUMW WUAN WUHAYKTUBHOFO
nepexoaa.

dopmynMpoBKa mMeToAda MaTeMaTMYeCcKOW MHAYKUMKM HenonHa | 0 6annos
nUAn otcyTcTByeT. MNpeacTaBneHO HENosHOe WAWM coaepKaliee
rpybble owWKWBKM [O0Kas3aTenbcTBo, /MO0  O0Ka3aTeNbCTBO
OTCyTCTBYET.

MpaBunbHble OTBETDbI
Bonpocbl ¢ Bbibopom
1.a
2.6, 1
3.a,r1
4,

5.

B
6




C KOPOTKMM OTBETOM
6.729
7.2

Kputepuu u WwWKanbl oLeHMBaHUA NPU NPOBEeAEHMM NPOMEKYTOUHOM aTTecTauum

IlIkana oijeHUBaHUSA
(cymMmapHbIii % NpaBUTbHBIX OTBETOB)

Kpurepuu orieHrBaHus

«OTJIMYHO»
(85% —100 %)

O1leHKa «OT/IMYHO» BBICTABJISIETCS, €CU
CTY/IeHT MPaBWIbHO OTBETHJI Ha
TeopeTHU4ecKue BONpockl. ITokasan
OT/INYHbIE 3HAHUS B paMKax yueOHOro
MaTepuana. [IpaBuIbHO BBIMOTHN
npakTrhyeckoe 3ajiaHue. [Tokasan
OT/IMUHbIE YMEHUS U B/laZleHUs] HaBbIKaMU
NIpYMeHeHHsI TIOJTyYeHHbIX 3HaHUH U
YMeHUH NIPU pellleHnH 3a/jau B paMKax
yuebHOro Matepuana. OTBeTH/ Ha Bce
JIOTIO/THUTEe/TbHbIe BOMPOCHI.

«XO0po1o»
(71% — 84 %)

OLIeHKa «XOpOIII0» BLICTAB/ISIETCSI, €CITH
CTYZIeHT C HeOOJTBIIIMMU HETOUHOCTSIMHU
OTBETHW/I Ha TeOpeTHUeCcKHe BOIIPOCHI.
[Toka3zan xopolire 3HaHUsI B paMKax
yuebHOro Matepuana. C HeGOBIIUMEU
HETOUHOCTSIMHU BBITIOTHUJI TIPaKTUUYeCKHe
3a/laHusl.

[Tokazan xopolrie yMeHUsI U BJlaJieHust
HaBbIKaMH MIPUMeHeHHUs TI0TyYeHHBIX
3HaHWUM ¥ YMEHWI TIPH pPelleHrH 3a/iau B
pamKax yuebHoro marepuana. OTBeTH/I Ha
OOJIBIIMHCTBO ZOTIOTHUTETBHBIX
BOIIPOCOB.

«YZOBJIETBOPUTE/ILHO»
(51% — 70 %)

OreHKa «yZ0B/I€TBOPUTE/ILHO»
BBICTaB/ISIeTCs], €C/IU CTYZeHT C
CyILleCTBeHHBIMU HETOUHOCTSIMU OTBETHIT
Ha TeopeTHuecKue Bonpockl. [Tokasan
yZIOB/IETBOPUTE/IbHbIE 3HAHUS B paMKax
yuebHoro matepuana. C cyijecTBeHHbIMU
HETOYHOCTSIMHU BBITIOJTHU/I TIPaKTUUeCKre
3afaHusl. I1okasan yZ0B1eTBOpUTE/IbHbIE
yMeHUs1 U BJlajileHusi HaBbIKaMU
NIpUMeHeHHsI TI0JTyYeHHBIX

3HaHUM U YMEeHUI MpU pellieHnH 3a/iau B
pamMkax yueGHOro MaTepuana. Jorycrun
MHOT'0 HETOUHOCTeH NP OTBeTe Ha
[IOTIOJTHUTE/IbHbIE BOIPOCHI.

«Hey/IOB/IETBOPUTETHHO»
(0% — 50 %)

OreHKa «HeyI0BIeTBOPUTE/ILHO»
BBICTABJISIETCS], €C/IA CTYJEeHT MPU OTBETe
Ha TeopeTUYeCKHe BONPOCH! U MpU
BBITIOJTHEHUU TPaKTUUeCKUX 3a/JaHuM
MPOJeMOHCTPUPOBAJ HeZIOCTaTOYHBIN




ypOBeHb 3HaHWM U yMeHUH TIPU pellieHrur
3ala4y B paMKax yueOHOro MaTtepuana. [1pu
OTBeTax Ha JJ0TI0/THUTe IbHbIe BOMPOCHI
OBbLIO OTYILEHO MHOYKECTBO
HeTpaBUWIbHBIX OTBETOB.
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