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PABOYASl MPOrPAMMA YYEBHON AUCLUMJINHDI

51.0.07 InckpeTHasa MaTemMaTuKa

1. Koa 1 HauMeHOBaHUWe HamnpaBJiIeHUA NOArOTOBKU/CNEeLnasibHOCTH:

09.03.02 NHbopMaLMOHHbBIE CUCTEMBI U TEXHOOM NN

2. NMpodunb noaroToBKu/cneumnanusauma:

MHdopmaLMOHHbIE CUCTEMBI U CeTeBbIE TEXHOMOrMKU, VIHpopmMaLMOHHbIE CUCTEMBI B TENEKOMMYHUKaLMSX,
I'IporpaMMHa;l NHXEeHepuna B I/IH(bOpMaLI,VIOHHbIX Cuctemax, MH(bOpMaLI,I/IOHHbIe CUCTEMbI N TEXHOIOIMnN
B ynpaeneHun npegnpusatiem, O6pabotka nHgopmaummn n malimHHoe obydeHne

3. KBanudukaumsa (cteneHb) BbINyCKHUKA:

bakanaspuaT

4. ®opma obyueHus:

O4Has

5. Kacheppa, oTBeuyaiowas 3a peaansauuio oUCLUINIIUHDI:

Katenpa LUngpOoBbIX TEXHOIOM NI

6. CocTaBuTENIU NPOrpaMMbl:

Kypranun Cepren OMmuTpresund, 4. d.-M. H., npodeccop

7. PekomeHpoBaHa: npotokos HMC Ne5 o1 10.03.2021

8. Y4yeOHbIN rop,;:

2021-2022 n 2022-2023

9.llenu n 3apaymn yuebHOW AUCLUNIIUHDI:

Llensmmn ocBoeHns y4ebHON ANCUNNINHBI ABAAIOTCS:

- (hOPMUPOBAHME TEPMUHOOTNYECKON 6a3bl M NpefCcTaBAeHNn 06 anropUTMUYECKMX OCHOBAX ANCKPETHO
MaTeEMaTUKW;

- WN3y4eHne OCHOBHbIX MEeTOO0B ,D,VICKpETHOI7I MaTeEMaTUKK, KOTOPblE WCNOJL3YHOTCA ONA NOCTPOEHNA
mMonenen n KOHCTPYMUPOBaHNA aJIrTOPUTMOB peLleHNA NMPakKTUYeCKMNX 3a4au.

3agaun y4yebHom OUCUNMNINHBI:

- U3YY4UTb OCHOBHbIE MOHATUSA ANCKPETHON MaTEMATUKMN N METO/bl AUCKPETHOW MaTEMaTWKKN, KOTOPbIE
NCMONb3YITCA IS MOCTPOEHUS MOAENEN N KOHCTPYWPOBAHWSA anropuTMOB peLleHUs MNPaKTUYeCKux
3a4ay;

- C(hOPMUPOBATL YMEHMNE Peasn30BbIBaTb METOAbLI ANCKPETHON MaTeMaTUKK Ha DBM;

- OBNafleTb HaBblkaMy KBa/MUUMPOBAHHOrO BblibOpa W ajanTauuy CyWECTBYOLWNUX METOAO0B AJs



peweHna NpakTn4eCknx 3ana-.

10. MecTo yyebHOM AucuMnAnHbI B CTPyKTYype OOM:

JUCKpeTHas MaTeMaThKa BXOAUT B LMK NPOeCcCnoHanbHbIX AUCLMNAVH B 06513aTelbHON YacTun 610Ka
b1, ABNASCH HEOTHLEMIEMON YaCThblo NpeaMeTHON 0bnacTn «MaTeMaTrKa». s yCnewHoro n3y4yeHms
JlAaHHOr0 Kypca HeobXoAVMbl 3HAHWSA U YMEHUS, MPUOBpPETEHHbIE B pe3y/ibTaTe 0CBOEHMS LLIKOSIbHOTO
Kypca MaTeMaTUKWU. JucunnanHa sSBaseTCcs BBOAHON 1 CIYXXKUT OCHOBOW /1A JajibHEALEro n3yyeHus

MaTeMaTUYeCKUX oNCUNNIINH.

11. MnaHupyemsbie pesynbTaTbl 00y4YeHUs NO AUCUUNINHE/MOAYNIO (3HAHUA, YMEHUSA, HaBblKK),
COOTHECEHHbIe C NJIaHUpPYEeMbIMU pe3yJsibTaTaMu 0CBOeHUsA 0Opa3oBaTeIbHON NPOrpPaMMbl

(koMneTeHUUAMU BbINYCKHUKOB):

Kog, 1 Ha3BaHMe KoMMeTeHLum

OMK-1 CnocobeH NpUMeHNTb
eCTeCTBEHHOHaY4Hble U
06LLEeNHXXEHEPHbIE 3HaHUS,
MeTOAbl MaTeMaTUYeCKoro
aHanM3a 1 MoLenupoBaHus,
TeopeTn4ecKoro u
3KCNepUMeHTaIbHOro
nccnenoBaHus B
npodeccnoHanbHon
LeATeNbHOCTY;

OlK-1 CrnocobeH NpUMeHsTb
eCTeCTBEHHOHay4Hble 1
obLenHXXeHepHbIe 3HaHKS,
MeTOoLbl MaTeMaTN4eCKoro
aHasM3a u MoAennpoBaHus,
TeopeTn4ecKoro u
3KCNepUMEeHTaNbHOro
nccnefoBaHUs B
npogeccnoHanbHoOM
LeATEeNbHOCTY;

OMNK-1 CnocobeH NpuMeHsTb
eCTeCTBEHHOHay4Hble 1
06LLLeNHXeHepHbIe 3HaHK4,
MeTOofLbl MaTeMaTN4YeCKoro
aHann3a n MoAesIMpoBaHuS,
TEOpPeTUYeCcKoro u
3KCMeprMeHTasIbHOro
nccnefoBaHus B
npodeccnoHanbHon
LNeaTeNIbHOCTW;

Kof v HasBaHve nHankaTopa
KOMMNEeTeHUMN

OlK-1.1 3HaeT OCHOBbI
MaTeMaTuku, pusnkn,
BbIYUCUTENBHON TEXHUKN 1
nporpaMMrnpoBaHnS

OlMK-1.2 YmeeT pewwaTtb
CTaHAapTHbIe
npodeccnoHasbHble 3aa4m C
NMpUMeHeHneM
eCcTeCTBEHHOHaY4HbIX U
06LLEenHXEeHepHbIX 3HaHWN,
MEeTO[0B MaTeMaTN4YeCckoro
aHann3a n MoAesIMpPoBaHmns

OMMK-1.3 iImeeT HaBbIKK
TEOPETUYECKOro 1
3KCMEePUMEHTaJIbHOr0
nccnenoBaHns 06bLEKToB
npogeccnoHanbLHoOM
OesaTesIbHOCTY

3HaHu4, YMEHWA, HaBblKU

3HaTb: OCHOBHbIE MOHATUS
ANCKPETHOW MaTeEMaTUKMN 1
MeTOobl ANCKPETHOM
MaTeMaTWKK, KOTopble
NCNONb3yOTCA Ans
NMOCTPOEHUS MOAENEN 1
KOHCTPYMPOBaHMA
anropmMTMoB

YMeTb: peann30BbiBaTb
MeToLbl ANCKPETHOW
MaTeMaTuKN Ha 3BM

BrazeTb: HaBblKaMu
KBa/IMpnLMPOBaHHOI O
BbibOpa 1 aganTaumm
CYyLLEeCTBYIOLLMX METOLOB AN
peLueHnsa NpakTU4eCcKnx
3adaM



Kog v Ha3BaHMe KoMMNeTeHLnm

OMMK-8 CnocobeH NpUMeHsTb
MaTeMaTunyeckue MoLenu,
MeTOobl U CpelcTBa
NPOeKTUPOBaHMA
NHMOPMaLNOHHbIX 1
aBTOMATU3MPOBAHHBLIX CUCTEM.

OMNK-8 CrnocobeH npuMeHsaTb
MaTeMaTnyeckue MoLenu,
MeTOobl U CpelcTBa
NPOEKTUPOBaHMA
NHOPMaLMOHHBIX 1
aBTOMATU3UPOBAHHBLIX CUCTEM.

OMNK-8 CnocobeH NpUMeHsTb
MaTeMaTunyeckue MoLenu,
MeTOobl U CpelcTBa
NPOeKTUPOBaHMA
NHOPMaLMOHHBIX 1
aBTOMATU3UPOBAHHBLIX CUCTEM.

Kog v Ha3BaHue NHONKaTOpPa
KoMneTeHunn

OrlK-8.1 3HaeT MeToL0/10r1I0 1
OCHOBHble MeTOobl
MaTeMaTU4yecKoro
MOJesiMpoBaHNg,
KJlacCuukaLmio n yciosms
NpUMEHEHNS MOAENEN,
OCHOBHblE MeTOAbI N CpeacTBa
NpoeKTUpoBaHMA
NHMOPMaLNOHHbIX 1
aBTOMATU3NPOBAHHBIX CUCTEM,
NHCTPYMEHTasbHble CpeacTBa
MOLeSIMPOBAHNS 1
NpoeKTUpOBaHMA
NHMOPMaLNOHHbIX 1
aBTOMATU3UPOBAHHBIX CUCTEM

Orl1K-8.2 YMeeT NpuMeHsTb Ha
npakTuKe MaTemMaTu4eckmne
MoLenu, MeTolbl U CpeacTBa
NPOEeKTUPOBAHUA 1
aBTOMaTM3aUumM CUCTEM

OlK-8.3 iImeeT HaBbIKK
MOOENNPOBAHMNSA 1~
NPOEKTUPOBaHMSA
NHDOPMaLIMOHHBIX U
aBTOMATU3UPOBAHHBLIX CUCTEM

12. O6beM gUCUUNJIMHLI B 3a4€THbIX eauMHMLax/4yac:

6/216

dopMa NpoMeXXyTOYHOW aTTecTaLum:

3ayeT,9K3aMeH

13. Bupbl y4ebHon paboTbl

Bug y4yebHon paboTbl

AyOoNTOPHbIE 3aHATMSA
JIeKUMOHHbIe 3aHATUSA
[pakTnyeckne 3aHATUA
NabopaTopHble 3aHATUS

CamocTosiTeNbHas paboTa
KypcoBas paboTa

MpomexyTo4YHas aTTecTaums
Yacbl Ha KOHTPOJIb

CemecTp 2

64
32
32

44

3HaHu4, YMEHWSA, HaBblKK

3HaTb: OCHOBHbIE NMOHATUA
ONCKPETHON MaTeMaTUKM 1
MeToLbl ANCKPETHOW
MaTeMaTUKK, KoTopble
NCNOJSIb3YIOTCA AN
NOCTPOEHUSA MOAENen
KOHCTPYMpOBaHUA
anropnuTMoB

YMeTb: peann3oBbiBaTb
MeTonbl ANCKPETHOM
MaTeMaTuKN Ha 3BM

BrnageTb: HaBblKaMu
KBaJIM(PULIMPOBAHHOIO
Bbibopa 1 aganTauum

CyLecTByrowmnx METOOOB AJ1A

peLleHns NPakTUYecKunx
3apay

CemecTp 3 Bcero
32 96
16 48
32
16 16
40 84
0
36 36
36 36



Bug y4ebHon paboTbl

Bcero

13.1. Copep>xaHue AUCLUMNIIUHBI

n/n

HanmeHoBaHMe
pasgena
OUCLUVNINHBI

BeegeHue.

Teopns MHOXeCTB

OcHoB®bI

KOMBUHaTOPUKN

BbuHoM HbloTOHa

Teopusa rpacgos

[epesbs

CopepxxaHue pasgena
OUCUMMINHBI

MozoennpoBsaHue.
AnropuTm lNMpumMa.

Cnocobbl 3amaHmsa
MHO)XeCTB;
NMOAMHO)XECTBa;
YHUBEPCYM U MyCToe
MHO>XeCTBO; onepaLumn
Hall MHOXECTBaMu U nX
cBoNncTBa; bynesa
anrebpa MHOXECTB;
[IeEKapTOBO
npov3BefeHmne
MHOXXECTB; CBOWCTBa
OUHApPHbLIX OTHOLLEHNA;
OTHOLLEHUS
3KBMWBAJIEHTHOCTW;
hopMmyna BKJIKOYEHN 1
NCKITIOYEHUN,

CoyeTaHus n
pa3bueHns.

[loka3aTenbCcTBO
opMmynbl GriHOMa
HbtoToHa.

OnpepeneHune rpada.

[epeBbs N nx
CBOWNCTBA.

CemecTp 2 CemecTp 3 Bcero

108 108 216

Peanusauma pasgena UCLUUMINHBI C MOMOLLbIO
OHNanH-Kypca, IYMK

https://edu.vsu.ru/course/view.php?id=2208,
https://edu.vsu.ru/course/view.php?id=10772,
https://edu.vsu.ru/course/view.php?id=4792

https://edu.vsu.ru/course/view.php?id=2208,
https://edu.vsu.ru/course/view.php?id=10772,
https://edu.vsu.ru/course/view.php?id=4792

https://edu.vsu.ru/course/view.php?id=2208,
https://edu.vsu.ru/course/view.php?id=10772,
https://edu.vsu.ru/course/view.php?id=4792

https://edu.vsu.ru/course/view.php?id=2208,
https://edu.vsu.ru/course/view.php?id=10772,
https://edu.vsu.ru/course/view.php?id=4792

https://edu.vsu.ru/course/view.php?id=2208,
https://edu.vsu.ru/course/view.php?id=10772,
https://edu.vsu.ru/course/view.php?id=4792

https://edu.vsu.ru/course/view.php?id=2208,
https://edu.vsu.ru/course/view.php?id=10772,
https://edu.vsu.ru/course/view.php?id=4792



n/n  HaumeHoBaHMe Co,uepmaHl/le pasfnena Peannsayms pasnena gncunninHbl C NOMOLLBLIO

pasgena ANCUMNIINHBI OHNanH-Kypca, YMK
ANCLUMMANHBI
7 OcCHoBbI MpocTble 1 CoCTaBHbIE https://edu.vsu.ru/course/view.php?id=2208,
MaTeMaTh4eCcKown BbICKa3bIBaHMA. https://edu.vsu.ru/course/view.php?id=10772,
JIOTUKK OCHOBHbIE CXEMbI https://edu.vsu.ru/course/view.php?id=4792
[lOKa3aTenbCTB.
8 MoHaTne OnpepeneHne https://edu.vsu.ru/course/view.php?id=2208,
anropuTMa anroputMa. CBONCTBa https://edu.vsu.ru/course/view.php?id=10772,
ANropuTMOB. https://edu.vsu.ru/course/view.php?id=4792
AcMnTOTMYECKaS
CNOXXHOCTb
anropuTMOB.
9 MawwuHa OnpepeneHne mawuHbl  https://edu.vsu.ru/course/view.php?id=2208,
TblopuHra TblopuHra. https://edu.vsu.ru/course/view.php?id=10772,

https://edu.vsu.ru/course/view.php?id=4792

13.2. TeMbl (pa3penbl) AUCUMNJIMHBI U BUAbI 3QHATUHA

Ne HanmeHoBaHue JlekunoHHble  [MpakTnyeckne JlabopaTopHble CamocTosiTeNbHas  Bcero

n/n  Tembl (pa3gena) 3aHATUSA 3aHATUSA 3aHATUSA paboTa

1 BBepneHune 2 0 0 8 10

2 Teopus 8 6 0 8 22
MHO>XECTB

3 OcCHOBHbI 6 6 0 10 22
KOMBUHaTOPMKN

4 BbuHoM HbloTOHa 2 6 0 8 16

5 Teopus rpacgos 10 6 0 10 26

6 llepeBbs 6 8 0 10 24

7 OcCHOBbI 6 0 6 10 22
MaTEMaTU4YEeCKON
JIOTKWK

8 MoHaATHe 4 0 6 10 20
anaroputma

9 MalunHa 4 0 4 10 18
TblOpUHra

48 32 16 84 180



14. MeTopguyeckue yKasaHus pns o6y4yalowmxcs no 0CBOEHUIO AUCLUNJIUHBI

OcBOeHMe QUCLMNINHBI CKNaablBaeTCa 13 ayanTopHon paboTsl (y4ebHON feATeNbHOCTH, BbIMNOAHAEMOW
noJ pyKOBOACTBOM MPenoaaBaTens) u BHeayaAnTOpPHON paboThl (y4ebHOM AeaTenbHOCTW, peasn3yemoi
obyyaoLmMMCs CaMOCTOATENbHO).

AyontopHaa paboTa COCTOMT U3 BbLIMOJHEHUS MPAKTUYECKUX U NabopaTopHbIX 3adaHuin B 0b6BLEME,
npeayCcMOTPEHHOM Yy4ebHbIM MAaHOM.

CamocTosATenbHas pabota npegnonaraeT yrnybnéHHoe n3yveHne o0TAeNbHbIX Pa3fesioB ANCUUMANHDI C
NCro/ib30BaHNEM NTepaTypbl, PEKOMEHA0BAaHHOW NpernogaBaTeneM, a TakKe KOHCNEKTOB NPakTUYeCKnx
(nabopaTopHbIX) 3aHATMI. B KavyecTBe NnaHa 419 CaMOCTOATENbHOW paboTbl MOXET ObITb NCMOb30BaH
pa3gen 13.1 HacTosawen paboyen nporpaMMbl, B KOTOPOM 3apUKCMPOBaHbl pasaesbl AUCLUMINHBI U UX
cogepxaHwue. B pasgene 13.2 paboyen nporpaMmbl onpefensieTcs KoAM4eCcTBo YacoB, OTBOAUMOE Ha
CaMOCTOATENbHYIO  paboTy no KaxAoMmy pasgesly AWCUMMAUHBL.  Bbosibllee KO/AMYeCcTBO YacoB Ha
CaMOCTOATENbHWWVIOOTYTBOANTGNA HanubonerpyoHb Pas3nien @AUCUANINHBL  Ons
CaMOCTOATE/IbHOr0 N3yYeHUs OTAE/IbHbIX Pa3fenoB AUCLUMINHBI UCNONb3YETCA NepedyeHb anTepaTypbl 1
LPYrux pecypcoB, NepeyvncieHHblx B nyHKTax 15 n 16 HacTosawen paboyein NnporpamMmbl.

YCNewHoCTb OCBOEHUS AWUCLMIMINHBI ONpPedenseTcs CUCTEMATUYHOCTbIO W raybMHON ayaMTOPHOW W
BHeayaMTOpHoOW paboTbl obyyatoLlerocs.

MPpMWCNONb30BAaANATAHLNOHBBIXA30BATENLTHRKX OIOTWM ANEKTP OHH ofydeHus
BbIMOJIHSATb BCE YKa3aHWs NpenojaBaTenen, BOBPeMs NoAKI0YaThCs K onling 3aHATUSAM, OTBETCTBEHHO
NOAXOANTb K 3afaHMsIM A1 CaMOCTOATENbHOW paboThl.

15. Mepe4yeHb OCHOBHOM M A,OMNOJIHUTENILHOW JIUTEPATYpPbl, PECYPCOB UHTEPHET, He0OX0AUMbIX
AJIA OCBOEHUA AUCLUNJINHBI

Ne NCTOYHUK

n/n

1 Manwes, C. B. lnckpeTHasa maTeMaTuka. Kypc nekunin ons CTy4eHTOB eCTeCTBEHHOHAYYHbIX
HanpaBJIEHU NOArOTOBKMN [INeKTPOHHbLIN pecypc] : yyebHoe nocobue / Manwes C. B. — 1-e n3ga.
— CaHkT-MeTepbypr : NlaHb, 2019 .— 192 c. — KHura n3 konnekuun JlaHb - Matematuka .— ISBN
978-5-8114-3292-9 .— <URL: https://e.lanbook.com/book/113904>

2 Cynonnatos, C. B. [luckpeTHas maTeMaTuKa [DN1eKTpPOoHHbIN pecypc]: y4ebHuk / CygonnaTos C.
B. — HoBocunbupck : N3g-80 HI'TY, 2016. Cepua "Y4ebHukn HITY" .— MockBa : I3gaTenbcTBo
HI'TY, 2016 .— 280 c. —<URL: http://www.studentlibrary.ru/book/ISBN9785778228207.htmI>

3 LLieBenes, 0. . AnuckpeTHas MaTeMaTuKa [INeKTPOHHbLIN pecypc] : yyebHoe nocobue / LLleBenes

HO. M. — 4-e n3g., ctep. — CaHkT-MeTepbypr : JlaHb, 2019 .— 592 c.
—<URL:https://e.lanbook.com/book/118616>

6) nonosHUTENbHAs MTepaTypa:

Ne NcToYHUK
n/n
1 Akumos, O.E. InckpeTHasa MmaTeMaTuKa : JIornka, rpynnsl, rpadobl. - M. : JlabopaTopusa ba3oBbix

3HaHum, 2001. - 376 c.



Ne NcToYyHUK

n/n

2 AHpepcoH, [. IuckpeTHaa MaTemMaTuKa U KoMbuHaTopuka / 1. AHoepcoH.— MockBa ; CaHKT-
MeTepbypr ; Knes : Bunbsamc, 2004.— 960 c.

3 Axo, A. B. CTpyKTypbl AaHHbIX 1 anropuTMmbl : y4eb. nocobue / A. B. Axo, [. 3. XonkpodT, 4. M.
YnbmaH. - M. : Bunbamc, 2001. - 382 c.

4 Bop3yHos, C. B. 3apgayun no guckpeTHoM MaTeMaTuke : [y4ebHoe nocobue ansa CTyd. BY30B,
obyuyatowmxcs no HanpasaeHuto nogrotosku BO 03.03.03 - Paguogmsmkal / C.B. bop3yHos,
C.0. KyprannH .— CaHkT-MeTepbypr : EXB-MeTepbypr, 2016 .— 520 c.

5 FaBpunos, I'. M. 3agayun 1 ynpaxKkHeHa N0 AMCKPeTHON MaTeMaTuke : y4eb. nocobue / T. .
raBpunos, A. A. CanoxeHko.— 3-e n3a.— Mocksa : ®U3MATJIINT, 2009.— 416 c.

6 KopmeH, T. ANropuTMbl: NOCTPOeHue 1 aHanns / T. KopmeH, Y. Jlen3epcoH, P. PusecT. - M. :
MUMHO, 1999. - 960 c.

7 MakKoHHen, OX. AHann3 anropMTMoB : AKTUBHbIN oby4atowmnin noaxoq / Ox. MakKoHHeNN.—
3-e u3g.— MockBa : TexHoctepa, 2013.— 416 c.

8 HoBukoB, ®. A. [IncKpeTHaa MaTeMaTurKa : y4eb. 1ns BYy30B : CTaHOAAPT TPETLEro NoKoJieHUs /

®. A. HoBukoB.— 3-e n3a.— CaHkT-lNeTepbypr : MNutep, 2014.— 399 c.

B) MH(POPMALIMOHHbIE 31EKTPOHHO-06pa30BaTE NbHbIE PECYPChI:

Ne n/n NcToYHMK

1 dnekTpoHHas bubnuoteka BI'Y https://lib.vsu.ru

2 DNEeKTPOHHBIN yHMBepcuTeT BI'Y https://edu.vsu.ru

3 9bC «JlaHb» https://e.lanbook.com/

4 «YHuBepcuTeTckasa bubnmnoteka online» https://biblioclub.ru/
5 «KoHCynbTaHT cTygeHTa» http://www.studmedlib.ru/

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

16. NepeyeHb yuebHO-MeTOAUYECKOrO 0becneyeHns pns caMoCToATesIbHOU paboThl

Ne MCTOYHUK
n/n

1 bop3yHos, C. B. 3agaym no AMCKpeTHON MaTeMaTuke : [y4ebHoe nocobue ansa cTyn. By30B,
obyyatoLmxca no HanpasneHuo noarotoskn BO 03.03.03 - Pagnocgmsmka] / C.B. bop3yHos, C.M.
KypranuH .— CaHkT-lNeTepbypr : EXB-MeTepbypr, 2016 .— 520 c.



Ne NCTOYHMK

n/n

2 Faspunos, I'. M. 3aga4m 1 ynpa)kHeHns No AUCKPeTHOM MaTeMaTuke : y4eb. nocobue / T. T,
laBpwusios, A. A. CanoXeHKo.— 3-e n3f.— Mocksa : ®U3MATJINT, 2009.— 416 c.

3 Cynonnatos, C. B. luckpeTHas maTeMaTuKa [DNeKTpoHHbIN pecypc]: y4ebHuk / CygonnaTtos C.
B. — HoBocunbupck : 3g-8o HI'TY, 2016. Cepus "YyebHukn HITY" .— MockBa : /I3gaTenbcTBO
HI'TY, 2016 .— 280 c. —<URL: http://www.studentlibrary.ru/book/ISBN9785778228207.html>

4 LLlesenes, 0. IN. AuckpeTHasd MaTeMaTuKa [INeKTPOHHbLIN pecypc] : yyebHoe nocobue / LLleBenes

0. M. — 4-e u3n., ctep. — CaHkT-MNeTepbypr : NlaHb, 2019 .— 592 c.
—<URL:https://e.lanbook.com/book/118616>

17. UHdopMaLMOHHbIEe TEXHOJIOTMM, UCNOJIb3yeMbie AN peanusauum y4ebHON AUCLUNINHDI,
BKJIIOYas nNporpaMMHoe obecneyeHme u MHPOPMALMOHHO-CNIPABOYHbIE CUCTEMbI (Npu
HeoOXoAMMOCTH):

Mpn peanuszaumy OUCUUMUHBI  MOFYT WCMOJIb30BATbCA  TEXHOMIOTUU  SJEKTPOHHOro obyyeHus wu
ANCTaHUMOHHbIe 0bpa3oBaTenbHble TeXHONOrMn Ha 6a3e nopTana edu.vsu.ru, a Takxxe Apyrme LOCTYMHble
pecypcobl ceTu IHTepHeT.

18. MaTepuaano-TeXHuquKoe obecneyeHne pUCLUNJINHDI:

JleKUMoHHas ayauTopus, OCHalWleHHas MyJbTUMeOWAHbIM  MPOEKTOPOM; KOMMbIOTEPHbLIA Knacc C
HeobXxoOQMMbIM MPOrpaMMHbIM  0BecrneyYeHnEeM, OCHALLIEHHbI CeTbio WHTEpHET; cneunann3npoBaHHas
Mebenb: foCKa MenioBas M MapkepHasa 1 WT., CTOJIbl, CTYyNbA B HEOOXOAMMOM KONNYECTBE.
OC Windows v.7, 8, 10, Habop ytunut (apxmuBaTopbl, dann-meHegxepsl), LibreOffice v.5-7, Foxit PDF Reader
19. OueHo4Hble CpeacTBa AJA NPOBeAeHUA TeKyLLen U NPOMeXXyTOYHON aTTecTaluui

MopsLOK OLLEHKIN 0CBOEHMS 0byyYatoLMMncs y4ebHOro MaTepuana onpenensieTcs CoaepXxaHnem
cnefyoLmMx pasnenos ANCUUNAVHGI:

Ne Pa3zpgensbl Koo komneTteHuun Kog nHankatopa OueHOYHble cpefcTBa AN

n/n OVCUMMNINHBI TeKyLen aTTecTauum
(Mopynm)

1 Pazgenbl 1-9 OrnkK-1 OMnK-1.1 KoHTponbHas paboTa,

nabopaTopHas paboTta

2 Paspgenbl 1-9 OnkK-1 OmnK-1.2 KoHTponbHas paboTa,
nabopaTopHas paboTta

3 Pa3pesnbl 1-9 OrnkK-1 OMnK-1.3 KoHTponbHasa paboTa,
nabopaTopHas paboTta

4 Paszpensl 7-9 OrK-8 OrnkK-8.1 KoHTposbHas paboTa,
nabopaTopHas paboTa

5 Pazpensl 7-9 OrnK-8 OrK-8.2 KoHTposbHas paboTa,
nabopaTopHas paboTa

6 Pazpensl 7-9 OrnK-8 OrK-8.3 KoHTposbHas paboTa,
nabopatopHas paboTa



MpomMexyTo4YHas aTTecTaumsa

®opMa KOHTPOSIA - 3a4eT,IK3aMeH

OueHoYHble CpefcTBa 418 MPOMEXYTOYHON aTTecTaumm
KomnsiekT KUM

20 TunoBble OLeHOYHbIe CPeACTBa M METOAMYEeCKUEe MaTepuabl, onpeaensiolwme npoueaypbl
OLLeHMBaHMA

20.1 TekyLUA KOHTPOJIb YCNEBAaeMOCTH

TeKyLMA KOHTPOJIb YCNEBAEMOCTM MO ANCLUMINHE OCYLLECTBASETCS C MOMOLLbIO CEAYOLINX OLEHOYHbIX
CpeacTs:

KOHTpoJ/IbHast paboTa, nabopaTopHas paboTa.

Mpumepbl 3apaHUA NS KOHTPOJIbHOW paboThbI:
KoHTponbHasa pabota Ne 1
BapuaHnTt 1

3apanue 1 (10 6annos). 3anuwmnTe oTpuLaHne npeankaTa P(n) = {HaTypanbHOE YACN0 N ABNAETCS
NpPOCTbIM}.

3apaHue 2 (20 6annoB). BoinuiinTe BCe NOAMHOXECTBA MHOXecCTBa A = {a, b, c}.

3apaHue 3 (20 6annos). B knacce 29 y4yeHnKoB. U3 HX NoceLaoT CNOPTUBHYIO cekumto 13 YyenoBek,
KPY>XKOK aBMamMoAennpoBaHMa — 6, AON0JIHUTESIbHbIE 3aHATUS MO MaTeMaTuke — 19. [1Boe 3aHMMaloTCH
aBMaMOOeSIMPOBaHNEM 1 CMOPTOM, 7 — CMOPTOM W MaTeMaTuKoW, 4 — aBMAMOLENIMPOBAHUEM U
MaTeMaTMKON. HUKTO 13 yYalLmMXCa He NoCeLllaeT BCe BHEKIACCHbIe MeponpusaTus. CKobKo yYEHUKOB
nocellaeT TOJIbKO OANH (haKyNbTaTUB MU CKOJIbKO HE MHTepecyeTcs nmu soobuue?

KoHTponbHas paborta Ne 2
BapuaHnTt 1

3apaHne 1 (10 6annoB). Bbinuwnte MaTpuLy CMEXHOCTM WU CMAMCOK CMexHocTu rpada G(V,E) Ha
MHO>)XecTBe BepwuH V = {a,b,c,d,e} co MHoXxecTBOM pébep E = {ac,bd,be,de}.

3apaHue 2 (20 6annoB.). Asnserca nm nonHbIN rpad K, ong n > 1 3nnepoBbIM? raMUabTOHOBLIM?

3apaHue 3 (20 6GannoB). YeMmy paBHblI XPOMaTUYECKOE YMCIAO WU XPOMATUYECKUA WHAEKC rpada
MNeTepceHa P,,?

KoHTponbHas pabota Ne 3
BapuaHT 1
3apanue 1 (10 6anno.). [okaxuTe, yto sin(n’ + 1) € O(1).

3apaHue 2 (20 6annos). [okaxuTe, 4To Yyepes WwTpux Leddepa MoxeT bbITh Bbipa)keHa Nitobas
yHKuma byneson anrebdpsl.

3apaHue 3 (20 6annoB). OueHNTE aCUMNTOTMYECKYIO C/IOXKHOCTb COPTUPOBKN BCTaBKaMU.

OnuncaHue TexHon0OrMm npoeeneHns: obyyatowemMycs ciyvyanHoiM 06pa3oM OaeTCs BapuaHT KOHTPOJIbHOW
paboTbl. Ha nuncbMeHHOe BbINOJIHEHME 3afaHWA MNPefoCTaBAsfeTCHs 2 akKaAeMuyeckumx d4aca. [pumepbl
BapuaHTOB MPUBELEHbI BbILLE.

Tp66OBaHMﬂ K BbIMNOJIHEHMIO 3af4aHWI (MW LWWKaJbl 1 Kputepumn OLleHMBaHWS): 3a NOJIHOE BbIMOJIHEHMNE



Ka)XA0ro 3afiaHns BbICTaBAAETCA MaKCMMasbHbI 6ann, NpmBeaeHHbI Boille. OLeHKa CHXaeTCs, ecn B
npouecce BbINOJHEHNSA 3a4aHNs Bbiin fonyLleHbl ownbky n HeToyHocTn. OueHka 0 6annos cTaBmTCA
mb0o 3a NOMHOCTbLIO HEBLINMOIHEHHOE 3aAaHne, MBO Npu Hanny4umn rpybebix OWNBOK.

MepeyeHb nabopaTopHbIX paboT:
NabopaTopHad paboTa Nel. 3y4eHne peKypCBHbLIX aropuTMOB.
NabopaTopHas pabota Ne2. ANropnTMbl MOMCKa.
NabopaTopHasa paboTa Ne3. AArOpUTMbI COPTUPOBKMA.

JlabopaTtopHasa paborta Nel.

Lenb paGOTbI: N3y4nTb ocobeHHOCTK PEKYPCUBHBIX alfOPUTMOB Ha npumepe aJiropuTmMa BblHNCNeEHNA
onpenennTens BELLECTBEHHOW MaTpuubl.

TpeboBaHua K BbinonHeHuio pabGoTbB:LINONHeHM@OOpPaTOpPH@D O T EHPeNyCMAaTPUBAET
HanucaHne nporpamMMbl ¥ MPOBepKy ee paboTbl Ha KOHTPOJLHOM MpUMepe.

OTtyeT O paboTRakNiOYaeTCAEMOHCTPAaLBHOTH POrpaMMBIgNUCAaHHB A S3blKe
MPOrpaMMMPOBAHNS BbICOKOTO YPOBHS, N 06BbACHEHWI NPUHLMMOB NOCTPOEHUs ee paboTbl.

3apaHue. B TekctoBOM hamne input.txt 3anmcaHbl noapsAn MO CTPOKaM 3MEMEHTbl  LLeNI0YNC/IEHHON
KBaZlpaTHOM MaTpuLbl A. Icnonb3ys pekypcuto, BblYnCcnTe onpenennutesnb det A. Pe3ynbTaT BbiBEAUTE B
TEKCTOoBbIN (hann output.txt.

JlabopaTtopHas paborta Ne2

Lenb paboTbi: N3y4YnTb peann3aumio afropuTMoB Nnomncka.

TpeboBaHua K BbinosHeHUI0 pabGoTbB:LINOHeHM@OOpPaTOpPH@DOTEHPeLyCMAaTPUBAET
HanucaHne NporpamMbl ¥ MPOBepKy ee paboTbl Ha KOHTPOJLHOM MpUMepe.

OTyeT 0o paboTEakNlOYaeTCAEMOHCTPALPAOOTH POrpaMMBIgNNCaHHB @ A3blke
MPOrPaMMUPOBAHNS BbICOKOTO YPOBHS, 1 06bACHEHUI NPUHLIMMOB NMOCTPOEHUS ee paboTsl.

3apaHue:

1) B TekcToBOM (hansie input.txt npeactasneH Mmaccms M3 N uenbix Yyucen ot 1 go N, pacnosoXXeHHbIX B
NpoM3BOSLHOM nopagke 6e3 noBTOpeHWn. Peanusynte QYHKUMIO MOMCKa B 3TOM MacCMBE Ha OCHOBe
anropuMTMa NnocnefoBaTeIbHOr0 NOMCKa. 0I0BHas nporpaMma AoJKHa Bbi3biBaTb OYHKLMIO MOMUCKa A1
KaXoro sfnemeHTa MaccuBa oT 1 pgo N. B TekcToBbin (hann output.txt BbiBeanTe cpegHee 4UCO
CpaBHEeHW, NPOBEAEHHBIX MPOrpamMMoin NocaefoBaTeIbHOMO MOUCKa.

2) BbinonHWTE TO Xe AN8 ABOMYHOr0 NMOMCKa B YNOpSA04EHHOM MacCuBe.
3) BbINONHWTE TO Xe AN MHTEPMNOJSLMOHHOrO NoWcKa B YNopsA04eHHOM MaccuBe.

CpaBHI/ITe BbIHNCJINTENBHYI CJTIOXKHOCTb PACCMOTPEHHBLIX aJIrTOPUTMOB.



JlabopaTtopHas paborta Ne3

Lenb paboTbi: 13y4nTb 0COBEHHOCTY peann3aumnm BbICTPO COPTUPOBKM.

TpeboBaHua K BbinosHeHUI0 paboTbB:LINONHeHmM@OOpPaTOpHHE@DOTEPeLyCMaTpPUBaET
HanucaHne NpPorpamMbl 1 MPOBepPKY ee paboTbl Ha KOHTPOJILHOM MpUMeEpeE.

OTyeT 0 paboTRaKkNIOYaeTCAEMOHCTPALPAOOTH POrpaMMBIgNMCcaHHB @ A3blke
MPOrpaMMIPOBAHNSA BbICOKOTO YPOBHS, 1 06BbACHEHUI NPUHLIMMOB NMOCTPOEHUS ee paboTbl.

3apaHue.

B TekcToBoM ¢panne input.txt 3anncaHo HaTypasibHoe 4yncao N, onpegenstolee pasmep Maccuea list,
npunyém N < 15. ChopMmpyinTe BCEBO3IMOXKHbIE BapuaHTbl MaccuBa list n B TeKCToBbIN hann output.txt
BbIBEAMTE MacCUB, HAa KOTOPOM aJirOPMTM BbICTPON COPTUPOBKM BbIMOIHAET MakCMMaslbHOE KOJINYeCTBO
CPaBHEHWNA.

OnuncaHne TEexXHOJIOrUM NPOBENEHUS: [0 MOMEHTa 3aBeplUeHMs TeKyllei aTTecTaumm obyyatowmincs
LO/KeH caaTb NabopaTopHyto paboTy. Ecnm paboTa He 3a4TeHa, 0byyatoWwmMncs nocne COOTBETCTBYOLLEN
nopaboTKu gomKeH caaTh labopaTopHyo PaboTy NOBTOPHO.

TpeboBaHWs K BbINOJHEHWIO 3aAaHUIA (MW LWKANbI U KPUTEPUN OLLEHUBAHNSA): OIS NMOMYHEHUN OLEHKM
«3a4TeHOo» HeobXxo4MMO ToKa3aTb BbLICOKWMA YPOBEHb BNALEHWUS TEOPETUMYECKMM MaTepuasioM, YMeTb
06BSACHNTL NPUHLMN PaboTbl HANWCAHHOW NPOrPaMMbl, BEPHO OTBETUTb Ha LOMOJHUTENbHbLIE BOMPOCHI.

20.2 Mpome)XXyToyHas aTrecTaums

MpoMeXXyTo4Has aTTecTauus no AUCLUMNINHE OCYLLECTBASETCS C NOMOLLbIO CNeAYIOLLNX OLIEHOYHbIX
CpencTs:

koMmnnekT KUM.

3a4eT BbICTABNAETCS, €CAN CAaHbl BCe TeKyLme aTTecTauun. 1na 3Toro, B CBOIO o4epelb, Heobxoammo
chaTb BCe nabopaTopHble paboTbl M HaMMCaTb BCE KOHTPO/bHbIE paboTbl Ha OLEHKY He Huxe 25 6annos.

MepevyeHb BOMPOCOB K 3K3aMeHY:
. Jlorvka BbICKa3blBaHUN.
. Jlornyeckas 3KBUBaJSIEHTHOCTb.
. 3aKOHbI anrebpbl NOrnKku.
. KBaHTOp®I.
. OCHOBHble MeTOobl JOKa3aTesNbCTB.
. MpuHUMN MaTeMaTUYeCKON NHAYKLMN,
. OCHOBHble onepauun Ha MHOXeCTBaXx.

. MowHoCTb MHOXeCTBa.
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. DopMyfia BKIIKOYEHUI U NCKITIOYEHWIA.
10. Teopema 0 HeCYETHON MHOXECTBe.
11. lekapToBO Npov3BefeHe MHOXeCTB.

12. XapakTepuCTUYeCKNIN BEKTOP MHOXKECTBA.



13. CBOWNCTBa OTHOLLEHUNA.

14. 3aMblkaHVe OTHOLUEHUS.

15. OTHOLWEeHNS 3KBUBANEHTHOCTU U YaCTUYHOro NopsaakKa.

16. Teopema Ounyopca.

17. KoMmno3nums OTHOLLUEHWIA.

18. OCHOBHbIe 3/1eMeHTapHble PYHKLMN.

19. MNpapuk PyHKLNN.

20. MNpaBwnJio CyMMbI U MPOV3BEAEHUS.

21. Pa3smelleHnsa n coyeTaHus.

22. bBUHOM HblOTOHa.

23. ToNnHOMMabLHoe pasfioXKeHue.

24, TpocTble rpadbl.

25. MpepcTaBneHns rpados.

26. OTHOLLEHMe n3omopgusma.

27. XpoMaTuyeckne xapakTepuCcTUKu.

28. [epesbs.

29. OpueHTUpoBaHHbIe rpadsl.

30. CBA3HOCTb, OOCTUXXUMOCTb.

31. 3akoHbl byneson anrebpeol.

32. ON3BIOHKTUBHASA N KOHBIOHKTVMBHAaA HOpMasibHble (DOPMbI.

33. MonuHoM XerasikuHa.

34, Kputepun lMocTa.

35. KapTbl KapHo.

36. OYHKLMNOHaIbHbIE CXEMBbI.

37. Knacchbl hyHKUUIA OTHOCUTENBHO CKOPOCTM aCMMNTOTUYECKOr0 POCTa.
38. OCHOBHas TeopeMa 0 pPeKYPPEHTHbLIX COOTHOLUEHNWAX.

39. PeKypCMBHbIE a/iIrOPUTMBI.

40. ANropnTMbl MOMCKa (ABOWYHbLIA MOUCK, MHTEPMONALUNOHHbBINA MOUCK).
41. AnropuTMbl COPTUPOBKM (COPTUPOBKA BCTaBKaMu, Ny3blpbkoBas, BbibopoM, Lenna, beicTpasn).

42. OueHKa aCMMMTOTUYECKOWN CTIOXKHOCTU anropuTMOB.

Mpumepbl TUNOBbLIX KOHTPOJIbHO-U3MEPUTENbHbLIX MaTepuasoB:
KOHTpONbHO-U3MepuUTesbHbIN MaTepuan Ne 1
1. KBaHTOp®I.
2. [epeBbs.

3. Arop1TMbl COPTUPOBKM (COPTUPOBKA BCTaBKaMu, My3blipbkoBas, BbibopoM, LLenna, bbicTpas).

KOHTpONbHO-U3MepuTeNnbHbIu MaTepuan Ne 2
1. MprHUMN MaTeMaTUYECKON UHOYKLINN.

2. OpveHTUpOBaHHbIe rpadsbl.



3. AropuTMbIl MOKCKa (LBOUYHbLIN MOUCK, MHTEPNONALMOHHbIA MOUCK).

OnuncaHune TexHonorum npoeeneHns. Oby4vatolemycs cnyyanHbiM obpa3om gaetcs KUM, copepxxawun 3
BOMpPOCa U3 nepeyHs Bblle. Ha BbINOJHEHNE 3a4aHNn NPpefoCTaBNAaeTCa 2 akageMnyecknx Yaca.

Tpe6OBaHI/I$I K BbIMOJIHEHMIO 3adaHUn (MAnM LWKabl

N KPUTEPUU OLIeHUBaHUS). [Na OLEHUBAHUS

pe3ynbTaToB 0by4YeHMs Ha IK3aMeHe NCMONb3YIoTCA CeAyioLLne NoKasaTenn: 3HaHNe OCHOBHbIX MOHATUNA
OVCKPETHOW MaTEMATMKMN 1 METOL0B ANCKPETHON MaTeMaTUKK, KOTOPbIE MCMOJb3YIOTCSA A1t MOCTPOEHMS
MoJenei U KOHCTPYMPOBaHWNS anNropuTMOB; YMEHIE Peasin30BbIBaTb METObI AUCKPETHOM MaTEMATMKMN Ha
3BM; BnafeHume HaBblkaMi KBannduULMPOBaHHOMO BbIOOpa 1 afanTauumn CyLWeCTBYIOWNX METOL0B A/1s

peweHna NpakTn4eCcknx 3ana-.

[ns oueHVBaHMs pe3ynbTaToB 0byYeHNs Ha 3K3aMeHe ncnosb3yeTcs 4-6annbHas WwKana:

«OTJINHYHO», «XOPOLLUO>», «yOBJIETBOPUTEJIbHO», «KHEYNOBJIETBOPUTEJIbHO»

KpuTepun oLleHNBAHNS KOMMNETEHLN

YpoBeHb
chopMnpPOBaHHOCTN
KOMMeTeHUMN

LLIkana oueHoK

MonHoe cooTBeTCTBME OTBETa 00y4aloLLerocs BCem
nepeyYncneHHsIM kputepmsam. Obyyaowmnincs
LEeMOHCTPUPYeT BbICOKUIA YPOBEHb BlafeHWS
MaTepuanoM, OpMeHTUpPyeTCs B NpeameTHom obnactu,
BEPHO OTBeYaeT Ha BCe AO0MOJIHATENbHbIE BOMPOChHI.
ChoaHbl BCe KOHTPOJIbHbIE (OLEHKa 3a KaXXAY0 He MeHee
25 6annos) n nabopaTopHbie paboTbl.

MoBbILLEHHbIN
YPOBEHb

OTAnyHo

OTBET Ha KOHTPOJIbHO-U3MepUTESIbHBIN MaTepran He
COOTBETCTBYET OAHOMY UN ABYM U3 Nepeync/ieHHbIX
rnokasaTtesen, HO obyyaloLWninca faeT npaBuibHbIe
OTBEeTbl Ha LOMNOJIHUTEIbHbIE BONPOCHI. [JonycKaTcs
oWwnbKM Npu BOCMNPON3BELEHUN HYaCTUN TEOPETUYECKNX
nonoXeHun. CaoaHbl BCe KOHTPOJIbHbIE (OLEHKa 3a
KaxAayto He MeHee 25 6annos) n nabopaTopHble paboThl.

ba30BbIN YPOBEHb

XopoLio

OTBET Ha KOHTPONbHO-U3MEPUTESIbHbIA MaTepuan He
COOTBETCTBYET /I0OLIM TPEM N3 MEPEYNCIIEHHbIX
nokasaTesien, 0byyaloLnNnca gaeT HeNnoJiHbie OTBEThI Ha
JOMNOSIHNTENbHbIE BONPOChl. CDOPMUPOBAHHbIE 3HAHWSA
OCHOBHbIX MOHSATWIA, ONpenesneHnin 1 TEOPEM, U3y4aeMbiX
B KypCe, He BCerja noJIHoe nx NMoHnMaHme C
3aTpyaHEeHMaMU Npu BocnponsseaeHnn. CaaHbl BCe
KOHTPOJIbHbIE (OLIEHKA 3a KaXayto He MeHee 25 6annos)
1 nabopaTopHble paboTbl.

MoporoBLIN ypOBEHb

YO0BIeTBOPUTESIBHO

OTBET Ha KOHTPOJIbHO-U3MepUTESIbHBIN MaTepran He
COOTBETCTBYET t0OLIM YeTblpeM U3 nepeyncyieHHbIX
nokasatenen. ObyvaloWwmMncs LeMOHCTpupyeT
OTPbIBOYHbIE 3HAHMA (MO0 MX OTCYTCTBME) OCHOBHbIX
NOHATWI, ONpefesieHUn 1 TeOPeM, UCMOJIb3yeMbIX B
Kypce, Win He cjaHa XxoTs bbl ogHa

KOHTPObHasA (oLeHKa MeHbLle 25 6annos) unm
nabopaTopHas paboTa.

HeypnoBneTBOpU-TEILHO
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