MuHob6pHayKku Poccum
®EAEPA/IbHOE FOCYAAPCTBEHHOE BIOAKETHOE OBPA30OBATE/IbHOE YYPEXKAEHUE
BbICLLErO O6PA30OBAHUA
«BOPOHEXXCKWU rOCYAAPCTBEHHbIA YHUBEPCUTET»

(®re0y BO «Bly»)
YTBEPXOAIO
[JekaH dakynbTeTa KOMNbIOTEPHbIX HAYK
7 Kpblnoseukuii AnekcaHap Abpamosuy

28.02.2022

PABOYAA MPOrPAMMA YYEEHOW AUCLUMUN/IUHDI

51.0.11 iuckpeTHaa maTemaTtuKa

1. Kog 1 HaumeHoBaHMe HanpaBaAeHUA NOArOTOBKM/cneumuanbHOCTH:
09.03.04 lMporpammHan UHxXeHepua

2. Mpoodunb nogrorosku/cneymanmsaums: MHGOPMaLMOHHbIE CUCTEMbI U CETEBbIE TEXHONOMUM
3. Kesanudukaumsa (cteneHb) BbiMyCKHUKA:

bakanaspwuart

4. dopma obyyeHus:

OuHan

5. Kadeppa, oTBeuatoias 3a peanusaumio ANCLUMNINHDI:

Kadeapa undpoBbix TEXHONOMMI

6. CocraButenu nporpammbi:

Bop3yHos Cepreit BUKTOpOBUY, K. G.-M. H., OLEHT

7. PekomeHpgosBaHa: npotokon HMC Ne3 ot 25.02.20228.

YuebHbiit roa;:

2022-2023 1 2023-2024

9.Uenm 1 3apgaumn yuebHoit gucuUNAUHbDI:

Llenamm ocBoeHMA y4ebHOM AUCUMNAUHBI ABNAIOTCA:

- dopmupoBaHMe TepMUHOMOTMYECKoW 6asbl M MNpeacTaBNAeHUn 06 anropUTMUYECKMX OCHOBAX AUCKPETHOM
MaTeMaTUKK;

- Mn3y4yeHme OCHOBHbLIX METOA0B ,EI,VICKDETHOﬁ MaTEMATUKN, KOTOPbIE NCNONb3YIHOTCA ANA NOCTPOEHUA MO,CI,GI'IGI?I n
KOHCTPYNPOBAHNA aNITOPUTMOB peLlEHNA NPaKTUYECKUX 3a4au4.

3aaaun yyebHoM AUCUMNANHDI:

- WU3Y4YUTb OCHOBHbIE MOHATUA ,CI,VICKpETHOl)'I MaTeMaTukKmn un metoapbl AMCerTHOVI MaTeMaTUKN,KoTopble

MCNOMb3YIOTCA ANA MOCTPOEHUA MOAENEN M KOHCTPYMPOBAHMUSA aNropuMTMOB peLleHMs MPaKTUYeCKUX 3agav;
- chopmmpoBaTb YMeHMNe peann3oBbiBaTb METOAbI AUCKPETHON MaTeMaTUKK Ha IBM;

- 0B/Z1ag€eTb HaBblKaMu KBa/'IMd)MLI,MpOBaHHOFO Bbl60pa M agantaunn CywecTesyrownMX MeTon0B AnAapeleHna
NPaKTU4YeCKnX 3agad.

10. Mecro yuyebHoii gucuunanHbl B cTpyKkType OOM:



[ucKkpeTHaa maTemaTKa BXOAMT B LMKA NPOGeCcCUOHabHbIX AMCUMMNANH B 0bBsa3aTenbHo 4acti 6noka b1, sasnssack

HEOTbEMJIEMOMN  Y4acTblo

HEO6XO,EI,VIMI>I 3HaHUA WU yMeHUuA,

npeameTHOM
npuobpeTeHHble B

obnactu

«MaTtematuka». [na
pe3ynbTate OCBOEHWUA LUKOJIbHOro

ycnewHoro wusy4yeHuna [AOaHHOro Kypca

KypCa MaTeMaTukn.

OvcumnnnHa asnseTca BBOLHOM U CAYKUT OCHOBOM AN1A Aa/IbHEMLEero n3y4yeHmsa maTemaTuyeckmx AUCLUMMINH.,

11. MnaHupyemble pe3ynbTaTbl 06yyeHUs no aucumnamHe/moaynio (3HaHUA, YMeHUA, HaBbIKK),COOTHECEHHbIE C
NNIaHUPYEMbIMU pe3yNbTaTamMu 0CBOeHUs 06pa3oBaTebHOI Nporpammbl (KOMMETEHLMAMM BbiMyCKHUKOB):

Kopa v Ha3BaHWe KomneTeHumn

OMK-1 CnocobeH npumeHsTb
ecTecTBEHHOHay4Hble U
0bLLENHKeHepHble 3HaHMA, MeTobl
MaTeMaTMYeCKOro aHaansa u
MOZE/IMPOBAHUA, TEOPETUYECKOTO U
3KCMepPUMEHTA/IbHOTO UCCNe0BaHUA B
npodeccroHabHOW AeaTesIbHOCTH

OMK-1 CnocobeH npumeHsTb
ecTeCTBEHHOHay4Hble U
0bLLEMHKEeHepHble 3HaHWA, MeToApbl
MaTemaTM4yeCcKoro aHaansa u
MOZE/IMPOBAHUA, TEOPETUYECKOTO U
3KCMepMMEHTa/IbHOro UCCNef0BaHUA B
npodeccMoHanbHOW AeATebHOCTH

OMK-1 CnocobeH npumeHsATb
eCcTecTBEHHOHay4Hble U
06LLEMHKEHEPHbIE 3HaHWA, MeToAbl
MaTemaTMYecKoro aHanumsa u
MOZeIMPOBaHUSA, TEOPETUHECKOTO U
9KCMEepPUMEHTANIbHOTO UCCef0BaHUA B
npodeccMoHabHOM AeATeIbHOCTH

Ko 1 HasBaHMe MHAMKATOpa
KOMMNeTeHunn

OrlMK-1.1 3HaeT OCHOBbI
MaTeMaTUKN, PUIMKNK,
BbIYNCAUTENIBHOM TEXHUKU U
NPOrpaMmmMmnpPOBaHUA.

OlK-1.2 Ymeert pewatb
CTaHAapPTHblEe
npodeccroHanbHble 334a4u C
npumeHeHnem
€CTecTBEHHOHaYUHbIX U1
0BLLENHIKEHEPHbIX 3HAHUN,
METO/,08 MaTeEMaTUYECKOTO
aHanM3a MU MOAEeNINPOBaHUA.

OlK-1.3 meeT HaBbIKK
TEOpPEeTUYECKOoro u
9KCNepUMeHTaIbHOro
nccaef0BaHnA 06 BbEKTOB
npodeccMoHanbHoM
AeATenbHoCTH.

12. O6bvem gUCUMNAMHBI B 3a4eTHbIX eguHuuax/uac: 6/216

dopma NPpoMeKyTOUHOM aTTecTauuu:
3ayeT,dK3ameH

13. Buabl yueb6HOM paboTbl
Bua yyebHow paboThbl
AyaWTOpPHbIE 3aHATUA
Bua yuebHol paboTbl

JIeKuMOHHbIe 3aHATUA

I‘IpaKqueCKme 3aHATUA

NabopaTopHble 3aHATUA

Cemectp 2
64
Cemectp 2

32

32

3HaHWA, YMEHUS, HaBbIKM

3HaTb: OCHOBHbIE MOHATUA
OMCKPETHOM MaTEMATUKK U
MeTOAbl ANCKPETHOM
MaTeMaTUKM, KoTopble
MCMONb3YHTCA ANA MOCTPOEHMUA
MoZenen U KOHCTPYMPOBaAHUSA
aNropmutMoB

YMmeTb: peann3oBbiBaTb METOAbI
OUCKPETHOM MaTemaTuKu Ha 9BM

Bnagerb: HaBblKamm
KBaANPULMpPOBAHHOrO BbIGopa U
ajanTaumn CyLecTBYHLLMX
MEeTOA0B ANS PeLleHus
NPaKTUYECKUX 3a4a4

Cemectp 3 Bcero
32 96
Cemectp 3 Bcero
16 48
0
16 48



CamocroATenbHasn pa 60Ta

KypcoBas paboTa

MpomeskyTouHana aTrectaums

Yacbl Ha KOHTPONb

13.1. CopepxaHue AUCUUNAUHDI

Bcero

n/n HanmeHoBaHue
pasgena
AUCUMNAVHDI

1 BeegeHune

2 Teopua MHOXecCTB

3 OcHOBbI
KOMOMHATOPUKM

4 BuHom HbtoTOHa

5 Teopus rpados

6 JepeBbsa
/M HaumeHosaHue
pasgena

OVNCUMNAUHDI

CopeprkaHue pasgena
ONCLUNANHDI

MogenuposaHue.
Anroputm lMpuma.

Cnocobbl 3afaHus
MHOMECTB;
NMoAMHOXeCTBa;
YHMBEPCYM U MycTOe
MHO>eCTBO; onepauun

HaZ, MHOMecTBamMu U UX
cBolicTBa; bynesa anrebpa
MHOeCTB; [eKapToBO
npov3BeaeHne MHOMKECTB;
CBOWCTBA BGMHapPHbIX
OTHOLIEHWUIN; OTHOLWEHUA
3KBMBA/IEHTHOCTY;

dopmyna BKAOYEHUN W

MUCKOYEHUN.

CoyeTaHuA u pasbueHus.

[oKa3aTenbcTeo Gpopmyibl
buHoma HbloToHa.

Onpegenexve rpada.

[epeBbsa 1 UX CBONCTBA.

CopeprkaHue pasgena
ONCLUNANHDI

44 40 84
0
0 36 36
36 36
108 108 216

Peanusaumsa pasgena AUCLUNANHBI C MOMOLLLbHO
OHNalH-Kkypca, DYMK

https://edu.vsu.ru/course/view.php?id=2208,
https://edu.vsu.ru/course/view.php?id=4212

https://edu.vsu.ru/course/view.php?id=2208,
https://edu.vsu.ru/course/view.php?id=4212

https://edu.vsu.ru/course/view.php?id=2208,
https://edu.vsu.ru/course/view.php?id=4212

https://edu.vsu.ru/course/view.php?id=2208,
https://edu.vsu.ru/course/view.php?id=4212

https://edu.vsu.ru/course/view.php?id=2208,
https://edu.vsu.ru/course/view.php?id=4212

https://edu.vsu.ru/course/view.php?id=2208,
https://edu.vsu.ru/course/view.php?id=4212

Peanusaumsa pasgena AUCLUNANHBI C MOMOLLLbHO
OHNalH-Kkypca, DYMK



7 OcHoBblI
MaTeMaTHUYECKOM
NIOTUKN

8 MoHATHe anropmutma

9

MawmHa ToropuHra

MpocTble 1 cocTaBHble
BbICKa3blBaHNA. OCHOBHble
CXeMbl A0Ka3aTe/IbCTB.

OnpegfeneHue anroputma.
CBoWMCTBa aNropuTMOB.
AcvmnTOTUYECKas
C/IOXKHOCTb a/ITOPUTMOB.

OnpegeneHne malluHbl
TblopuHra.

https://edu.vsu.ru/course/view.php?id=2208,
https://edu.vsu.ru/course/view.php?id=4212

https://edu.vsu.ru/course/view.php?id=2208,
https://edu.vsu.ru/course/view.php?id=4212

https://edu.vsu.ru/course/view.php?id=2208,
https://edu.vsu.ru/course/view.php?id=4212

13.2. Tembl (pa3genbl) gUCLUNANHDBI U BUAbI 3aHATUI

No HanmeHoBaHue
n/n  Tembl (pasgena)

1 BeeneHue

TeopMﬂ MHOXeCTB

3 OcHoBbI
KOMBUHATOPUKHM
4 BuHom HbloTOHa

5 Teopua rpados

6 Jepesbsa

7 OcHoBbI
MaTemMaTUUYeCKoM
NOTUKKN

8 [MoHaTne
anropuTma

9

MawwuHa TetopuHra

J1eKUMOHHbIe MpakTnyeckme
3aHATHA 3aHATUA

10

48 0

JNlabopaTopHble CamocronTenibHasn

3aHATUA pabota
0 2
4 8
6 10
2 4
10 16
8 12
8 10
8 16
2 6
48 84

14. MetoguuecKkue yKasaHua gna o6yyalowmxca no 0CBOEHUIO AUCLUNINHDI

OcBoeHME AUCUUMINHBI CKAAAbIBAETCA U3 ayAUTOPHOM paboTbl (y4yebHOM AeATeNbHOCTM, BbINOAHAEMONM NOL,

Bcero

20

22

36

26

24

28

12

180

PYKOBOACTBOM NpenogasaTtesnia) u BHeayaAUTOPHOW paboThbl (y4ebHOoM AesTeNnbHOCTU, pean3yemoit obydatoLmmes

CaMOCTOFITEI'IbHO).

AyautopHaa paboTa COCTOMT M3 BbIMOJHEHUS TMPAKTUYECKUX M NabopaTopHbIX 3agaHuit B 0O6BEME,

npeaycMOTPEHHOM y4ebHbIM MAaHOM.



CamocTtoaTenbHas pabota npeanonaraer yraybnéHHoe UM3yyeHWe OTAENbHbIX  Pa3fenoB  AUCUMMAUHBL  C
MCMONb30BaHMEM NNTEPaTypbl, PEKOMEHAOBAHHOM npenogaBaTesieM, a TaKXKe KOHCMEKTOB MpPaKTUYeCKux
(nabopaTopHbIx) 3aHATUIA. B KauecTBe niaHa A/1A CaMOCTOATEIbHOM pPaboTbl MOXKeT BbITb Mcno/b3oBaH pasgen 13.1
HacToAWel paboyeit nporpammbl, B KOTOPOM 3aPpUKCMPOBAHbI pPasaesnbl AUCLMIMIMHBL U UX coaepykaHue. B pasgene
13.2 paboyeli nporpammbl onpeaenseTca KOJMYeCcTBO YacoB, OTBOAMMOE Ha CaMOCTOATE/IbHYIO PaboTy Mo Kaxgomy
pasgeny AucUMNAUHbBL. bonbluee KoAnM4ecTBO 4acoB Ha

camocToATenbHytlpaboTy oTBOAMTCA Ha Hambonee TpyaHblepasaenbl

amcumnaunHbl.  [1nA camocToATeNIbHOrO U3yYeHUA OTAE/bHbIX Pa3AenoB AUCLUNINHBI UCMO/b3yeTCA NepeveHb
JIUTEpaTypbl U APYTUX PECYPCOB, NMEPEYNUC/IEHHbIX B MYHKTax 15 1 16 HacTosAwen paboyelt Nnporpammsi.

YCnewHocTb OCBOEHMA AUCUMMAUHBI ONpPefenseTca CUCTEMATUUYHOCTbIO W T1yBUMHON ayaMTOpPHOW W BHeayAUTOPHOM
paboTbl 0byyatowerocs.

MPpU MCNONb30BAaHAUCTAHLMUOHHN OBPAa30BaTE/NIbHbBIXbIX TEXHO/NIOTUMNM SNEKTPOHH
obyyeHuA T o

BbINO/IHATL BCE YKa3aHUsA NpenogasaTesiell, BOBPeMs NoakatoHaTbea K online 3aHATUAM, OTBETCTBEHHO MOAXOAMUTD K

3a4aHMAM A4J19 CaMOCTOATEeNIbHOW PaboThl.

15. MMepeyeHb OCHOBHOI M AOMNONHUTE/NIbHOW NIUTEPATYPbI, PECYPCOB UHTEPHET, HE06X0AUMBIXA/A OCBOEHUA

AUCUUNNUHDI

No NcTOUHUK

n/n

1 Manwes, C. B. AInckpeTHaa matemaTmKka. Kypc nekumin Ana cTy4eHTOB eCcTeCTBEHHOHAYYHbIX HAaMpPaBAEeHW
NoAroTOBKM [DNEKTPOHHbIN pecypc] : yuebHoe nocobue / Manwes C. B. — 1-e u3g. — CaHkT-MNetepbypr:
NaHb, 2019 .— 192 c. — KHura u3 Konnekuum flaHb - Matematmka .— ISBN 978-5-8114-3292-9 .— <URL:
https://e.lanbook.com/book/113904>

2 Cynonnatos, C. B. [IuckpeTHas matemaTunka [dneKTpoHHbI pecypc]: yuebHuK / Cyaonnartos C. B. —
HoBocunbupck : Nsg-so HITY, 2016. Cepua "YuebHuku HITY" .— Mocksa : M3gaTenbcTBo
HITY, 2016 .— 280 c. —<URL: http://www.studentlibrary.ru/book/ISBN9785778228207.html>

3

LLesenes, 0. M. lMcKkpeTHaa maTemaTunKa [DNEeKTPOHHbIN pecypc] : yuebHoe nocobue / Lesenes 0. M. — 4-
e u3a., ctep. — CaHkT-NeTtepbypr : /laHb, 2019 .— 592 c. —<URL:https://e.lanbook.com/book/118616>

6) nononHUTeNbHAA AnTepaTypa:

No NcTouHuMK

n/n

1 AKknmos, O.E. IMcKkpeTHaa maTeMaTuKa : 10TMKa, rpynnol, rpadbl. — M. : JTabopatopusa ba3oBbix 3HaHUN,
2001.-376c.

No NcTouHmK

n/n

2 AHpaepcoH, [I. AuckpeTHas matemaTtuka U KombuHatopuka / . AHaepcoH.— Mocksa ; CaHkTleTepbypr ;
Kues : Bunbamc, 2004.— 960 c.

3

Axo, A. B. CTpyKTypbl Aa@HHbIX U anropuTtmbl : yueb. nocobue / A. B. Axo, [. 3. XonkpoodT, . O. YibmaH. -
M. : Bunbamc, 2001. — 382 c.



BopsyHos, C. B. 3agaum no ANCKPETHOM MaTemaTuke : [yuebHoe nocobue ana ctya. By30B, 06yyatoLwmxcs
no HanpassieHno noarotoskn BO 03.03.03 - Paanodusumkal / C.B. bop3syHos, C.[. KyprannH .— CaHKT-
MeTtepbypr : BXB-MeTepbypr, 2016 .— 520 c.

Faspwnos, . M. 3agaumn 1 ynpa)kHeHMA No AUCKPETHOM maTemaTtuke : yueb. nocobue / T. M. Faspunos, A. A.
CanokeHko.— 3-e n3a.— Mocksa : PUSMAT/INT, 2009.— 416 c.

KopmeH, T. Aroputmbl: noctpoeHmne u aHanus / T. Kopmen, Y. fleiizepcon, P. Pusecr. - M. : MLUMHO,
1999. -960 c.

MakKkoHHenn, . AHann3 anroputMoB : AKTUBHbIN 0Bydatowmnii noaxoa / K. MakKkoHHenn.— 3-e nsg.—
MockBsa : TexHocdepa, 2013.— 416 c.

Hosukos, ®. A. [luckpeTHana maTeMaTvKa : yueb. ana By30B : CTaHAAPT TpeTbero nokosnexus / ®. A.
HoBukoB.— 3-e nsa.— CaHkT-lMeTepbypr : MNutep, 2014.— 399 c.

B) MHGOPMALMOHHbIE 3/1eKTPOHHO-06Pa30BaTE/IbHbIE PECYPChI:

Ne n/n

6

NcTouHMK

dneKkTpoHHasa 6ubanoteka BrY https://lib.vsu.ru
INEeKTPOHHbIN yHUBepcuTeT BIY https://edu.vsu.ru

3BC «JlaHb» https://e.lanbook.com/

«YHuBepcutetckaa 6ubnunorteka online» https://biblioclub.ru/
«KoHcynbTaHT ctyaeHTa» http://www.studmedlib.ru/

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

16. MepeuyeHb yuebHO-MmeTOAMUECKOrO o6ecneyeHnn gNA CamoCToATeIbHOM PaboTbl

No
n/n

Ne

n/n

MCTOYHUK

Bop3yHos, C. B. 3aa4un No AUCKPETHOM MaTemaTuke : [yuebHoe nocobue ans cTyA. By30B, 06yvatoLmMxca no
HanpasneHuto noarotoskm BO 03.03.03 - Pagmodusmkal / C.B. bopsyHos, C./.
KypranuH .— CaHkT-lMNeTepbypr : BXB-MeTepbypr, 2016 .— 520 c.

MCTOYHUK

Faspwnos, . M. 3aga4mn 1 ynparkHEHMA NO ANCKPETHOM maTemaTuke : yueb. nocobue / T. M. Faspunos, A. A.
CanoxeHko.— 3-e n3g.— Mocksa : PUSMATJ/INT, 2009.— 416 c.

Cynonnatos, C. B. IuckpeTHasa matemaTnka [dneKTpoHHbIN pecypc]: yuebHuk / Cygonnatos C. B. —
HoBocubupck : U3a-so HITY, 2016. Cepua "YuebHukn HITY" .— MockBa : U3aaTensberTso
HITY, 2016 .— 280 c. —<URL: http://www.studentlibrary.ru/book/ISBN9785778228207.html>



LWesenes, 0. M. InckpeTHan maTemaTuKa [DNeKTpoHHbIN pecypc] : yuebHoe nocobue / LLlesenes t0. N. — 4-
e u3a., ctep. — CaHkT-NeTtepbypr : laHb, 2019 .— 592 c. —<URL:https://e.lanbook.com/book/118616>

17. NHdopmaLMOHHbIE TEXHONOIUM, UCNOJIb3yeMble AA peanus3aunm yue6Hoi 4UCLUNINHDI,BKAIOYAs NporpammHoe
obecneyeHne n MHGOPMaLMOHHO-CNIPABOYHbIE CUCTEMDI (Mpu HeobxogumocTu):

Mpu peannsaumv AUCUMNAMHBI MOTYT MUCMO/b30BaTbCA TEXHO/IOTUWU 3/EKTPOHHOTO 0BYYEHUS M AUCTAHLMOHHbIE
obpasoBaTesibHble TEXHOOMMM HA Ha3e nopTana edu.vsu.ru, a TakKe Apyrue AOCTyMHbIe PECypCbl CeTU UHTEpHET.

18. MaTtepuanbHo-TeXxHUYecKoe obecneyeHme AUCLUNAUHDI:

JleKumMoHHaA ayauTopuA, OCHaWeHHaa My/lbTUMeAMMAHbIM MPOEKTOPOM; ChneunannsnpoBaHHaa mebenb: JocKa
MefioBasA UM MapKepHana 1 WT., cTonbl, CTy/bA B Heobxoaumom Konmyectse. OC Windows v.7, 8, 10, Habop yTuaut
(apxmBaTtopsbl, dparin-meHegxepsl), LibreOffice v.5-7, Foxit PDF Reader.

19. OueHouHble cpeacTBa ANA NPoBeAeHUA TEKYLLEN U NPOMENKYTOUHOI aTTecTauui

MopsaaoK OLEHKM 0CBOEHUA 0ByYaoLWMMMCS y4ebHOro maTeprana onpeaensaerTcs CoaepX aHMemM cieayolWwmnx pasaenos

AVCLMNNHBI:

Ne Koz komneTteHuun Koz nHaukaTopa OueHouHble cpeacTsa Ans

n/n Pasgenbl AMCLMNANHDI TEKyLLen aTTecTaumm

(mozynw)

1 Paspenbi 1-9 OnK-1 ONK-1.1 KoHTponbHas paboTa,
nabopaTtopHasa paboTa

2 Pasgenbl 1-9 OnK-1 OrMnK-1.2 KoHTposnbHas paboTa
nabopaTtopHasa paboTa

3 Paspgenbl 1-9 OlK-1 OlK-1.3

KoHTposibHas pabora,
nabopaTtopHas paboTa

MNpomexxyTouHas aTTecTauma

dopma KOHTpoASA - 3a4eT,DK3aMeH

OueHOYHble cpeacTBa 4/ NPOMEXKYTOUYHOM aTTecTaumnm

Komnnekt KUM

20 Tunosble OLLeHOYHbIE CPEeACTBA U MeTOAUYECKME MaTepUabl, onpeaensatowme npoueaypblioLeHMBaHUA
20.1 TeKywmii KOHTPOIb YCNEBAaeMOCTHU

TeKyLuIA KOHTPOJIb YCNEeBAEMOCTHM MO AUCLMIM/IMHE OCYLLECTB/IAETCA C MOMOLLbIO CeAyoWUX OLEHOUYHbIX CPeacTB:
KOHTpO/ibHan paboTa, nabopaTopHan paborTa.

Mpumepbl 3a8aHUIN ANA KOHTPONbHOMK PaboTbi:
KoHTponbHaa pabota Ne 1 BapuaHt 1
3apaHue 1 (10 6annos.). 3anuwnTe oTpuLaHue npeamkaTa P(n) = {HaTypaibHOE YMUCNO N ABASETCA NPOCTbIM}.
3apaHue 2 (20 6annos.). Boinvwnte Bce nogmHoxecTsa mHoxectea A = {a, b, c}.

3apaHue 3 (20 6annos.). B knacce 29 yyeHMKOB. M3 HMX NOCELLAIOT CMOPTUBHYIO CEKLMIO 13 YeNIOBEK, KPYHKOK
aBMaAMOAEeNMPOBaHMA — 6, ONONHUTENbHbIE 3aHATUA NO MaTemaTuKe — 19. [lBoe 3aHMMatoTCA
aBMAMOAENIMPOBAHMEM U CMNOPTOM, 7 — CMOPTOM M MaTEMATUKOM, 4 — aBMaMOAE/IMPOBAHMEM U MATEMATUKON. HUKTO
M3 yYaLLMXCS He noceLlaeT BCe BHEKAcCHble MmeponpuaTus. CKOIbKO YY4EHMKOB NOCELLAET TO/IbKO OANH GpaKyibTaTMB U
CKOJIbKO He MHTepecyeTca MMn BoobLue?



KoHTponbHas pabora Ne 2 Bapuant 1

3apaHue 1 (10 6annos.). BbinMwmnte maTpuLy CMEXHOCTU U CNIUCOK cmeskHocTU rpada G(V,E) Ha mHoXecTBe BepLunH V
={a,b,c,d,e} co mHO}ecTBOM pébep E = {ac,bd,be,de}.

3apanue 2 (20 6annos). Asnserca v nonHbln rpad K, ans n > 1 3lineposbiM? raMUIbTOHOBbLIM?

3apaHue 3 (20 6anno.). Yemy paBHbI XpOMaTUYECKOE YMC/IO U XPOMATUUYECKUIN UHAOEKC rpada MNeTepceHa Pyy?

KoHTponbHaa pabota Ne 3 BapuaHT 1
3apaHue 1 (10 6annos.). JokaxuTe, uto sin(n® + 1) € O(1).

3apaHue 2 (20 6annos.). [okaxkuTe, uto Yepes WTpux Leddepa moxeT bbiTb BbipaxkeHa Ntobaa GyHKLMA Bynesoi
anrebpol.

3agaHue 3 (20 6annoB). OLueHUTe aCUMMNTOTUYECKYHO CNOMKHOCTb COPTUPOBKM BCTaBKaMMU.

OnucaHue TeXHONOMMM NPoBeAeHUA: 0byJyaloLLeMycs CaydaiiHbiM 06pa3om AaeTcA BapMaHT KOHTPOAbHOW paboTbl. Ha
NUCbMEHHOE BbIMNOJHEHWE 3aJaHWA NpeaoCTaBAAeTcs 2 aKagemuyeckux 4aca. [pumepbl BapMaHTOB NpUBEAEHDI
BbiLle.

TpeboBaHUA K BbIMOJIHEHWIO 3a4aHNI (MW WKaAbl U KPUTEPUM OLLEHUBAHUA): 33 NOIHOE BbINOSIHEHME KaXKA0ro
3a4,aHU1A BbICTABNAETCA MaKCUMasibHbIN 6ans, npuBeAeHHbIN Bblwe. OLeHKa CHUXKAETCA, eC/Iv B MPOLLECCe BbINMOAHEHUA
3a4aHus 6blIM JONYLLEHbI OWMOKKM U HeToYHOoCTM. OueHKa 0 6annos cTaBuTca NGO 338 NONHOCTBIO HEBBINOHEHHOE
3afaHue, MMbo Npu HaAMYUKM rpyobIX OLWMOOK.

MepeuyeHb nabopaTopHbIX paborT:
NabopatopHan paboTa Nel. M3yyeHne peKypCcMBHbIX aAIFOPUTMOB.
NabopaTtopHas pabota No2. AnropuTMbl MOUCKA.

NabopaTtopHas paboTta N23. ANropuTMbl COPTUPOBKM.

NabopatopHana pabota Nel.

Llenb paboTbl: N3yunTb 0COBEHHOCTU PEKYPCUBHBIX aITOPUTMOB Ha MPUMEpPE afropPUTMa BblYUCIEHUA onpeaennTens
BELLECTBEHHOMN MaTpuLbl.

TpeboBaHUA K BbINOSIHEHUIO PaboTbl: BbiNOAHEHME labopaTopHOW PaboTbl NpeayCcMaTPUBAET HanNUcaHUe NPOrpPammbl
W NPOBepKy ee paboTbl HA KOHTPOILHOM NPUMepE.

Otyer 0 pa60're 3aK/1lo4YaeTcAa B AeMOHCTpau1n pa60TbI nporpammel, HAMWCaAHHOM Ha A3blKe nporpamMmmmpoBaHnA
BbICOKOIO ypOBHA, U 06BbACHEHUN NPUHLUMNNOB NOCTPOEHUA ee pa6OTbI.

3apaHue. B TekctoBom daitnie input.txt 3anmcaHbl Nogpsaz Mo CTPOKAM 3/IEMEHTbI Lie/IoYUCIEHHOM KBagpaTHOM
maTpuubl A. icnonb3ya pekypcuto, Bbluncante onpegenntens det A. PesynbTaT BbiBegMTe B TEKCTOBbIN dalin
output.txt.

NabopatopHasn pabota Ne2 Lienb

pa601'b|: NU3y4YnTb peannsaynto aaropuTtmoBs noucka.



Tpe60oBaHUA K BbINOJIHEHUIO PaboOTbI: BbINO/IHEHME N1abopaTOpPHOM PaboTbl NpeaycMaTPMBaAET HanncaHMe NPorpaMmbl
M NPoBepKy ee paboTbl Ha KOHTPOJILHOM NpPUMEpE.

OTyeT 0 paboTe 3aK/10YAETCA B 4EMOHCTPALLMM PaboTbl NPOrPammbl, HaNMCAHHOM Ha A3bIKe NPOrPaMMMUPOBAHUA
BbICOKOTrO YPOBHS, 1 06BACHEHWUMU NPUHLMMOB NOCTPOEHMs ee paboTbl.

3apaHue:

1) B TekctoBOM daline input.txt npeacrasneH maccus n3 N Lenbix ymcen oT 1 Ao N, pacnosioXKeHHbIX B MPOM3BO/IbHOM
nopsaake 6e3 nosTopeHuit. Peanunsyite dyHKLMIO NOUCKA B 3STOM MAacCUBE Ha OCHOBE a/iIropUTMa
nocnefoBaTe/IbHOrO NOUCKA. F0N0BHAA NPOrpamma A0JIKHA Bbi3biBaTb GYHKLMIO MOMCKA ANA KAXKA0ro 3N1eMeHTa
maccmBa oT 1 go N. B TekcToBbIl dalin output.txt BbiBeguTe cpeHee YNCNO CPaBHEHUI, MPOBEAEHHbIX MPOrPaMmmoli
nocneaoBaTeNbHOro NOMCKa.

2) BbINO/IHUTE TO e A1A ABOUYHOTO NMOWUCKa B YNOpsA04EeHHOM MacCUBE.
3) BbINO/IHWTE TO }Ke A1 MHTePNONALMOHHOIO MOMCKA B YyNopAA04EeHHOM MaccuBe.

CpaBHMTe BbIYNCNINTENNBHYIO CNNOXKHOCTb PAaCCMOTPEHHbIX a/ITOPUTMOB.

NabopatopHas pabora Ne3

Llenb paboTbl: M3y4nTb 0CO6EHHOCTM peasim3aLmm 6bICTPON COPTUPOBKMY.

TpeboBaHUA K BbINO/NHEHUIO PaboTbl: BbiNoHEHME labopaTopHOW PaboTbl MpeaycMaTPUBAET HaNUcaHWe NPOrpPammbl
M NPoOBepKy ee paboTbl Ha KOHTPOIBHOM NpPUMEpE.

OTueT 0 paboTe 3aK/10YaeTCa B AeMOHCTPaLMM PaboTbl MPOrpaMmmbl, HaNMMCAHHOW Ha A3bIKe NPOrPamMMMUPOBaHUA
BbICOKOrO YPOBHS, Y 06bACHEHMM MPUHLMMNOB MOCTPOEHUA ee paboTbl.

3apaHue.

B TekcToBOM daiinie input.txt 3anmMcaHo HaTypanbHoe uncno N, onpegenstowee pasmep maccusa list, npnuém N < 15.
ChopmupyiiTe BCEBO3MOXKHbIE BapuaHTbl MaccuBa list u B TekcToBbIN dain output.txt BbiIBeAUTE MAacCUB, HA KOTOPOM
aNropuTM BbICTPOM COPTUPOBKM BbIMOHAET MAaKCMMa/lbHOE KOIMYECTBO CPAaBHEHUIA.

OnucaHve TEeXHONOTMM MPOBEAEHUA: [0 MOMEHTA 3aBeplUeHMA TeKyllel aTTecTauuu oby4atoLmMiAca AOMKEH CAaTb
nabopaTopHyto paboTy. Eciv paboTa He 3auTeHa, obyyatowmiica nocse COOTBETCTBYOLLEM A0PaboTKM A0/IKEH caaTb
nabopaTopHyto paboTy NOBTOPHO.

TpeboBaHUsA K BbINOJIHEHUIO 3a4aHUI (MM WKANbI U KPUTEPUM OLEHUBAHUA): AR NOSYYEHUM OLEHKHU
«3a4YTEHO» HeobXOo4MMO MOKA3aTb BbICOKMIM YPOBEHb BAAEHUA TEOPETUYECKMM MATEPUANIOM, YMETb OODBACHUTH
NpUHLMN paboTbl HAaNMCAHHOM NPOrpamMMbl, BEPHO OTBETUTb HA AOMNOHUTENbHbIE BOMPOCHI.

20.2 NMpomerKyToyHaA aTrecrtauusa

MpomeXKyTouHas aTTecTauma No ANCLMNANHE OCYLLLECTBIAETCA C MOMOLLBIO CNefyHoLMX OLLEHOUYHbIX CPeCTB:
Komnnekt KUM.

3a4eT BbICTABAAETCA, €CAMU CAaHbl BCe TeKylume aTtTectaumu. a8 3Toro, B CBOKO ovepeab, HeobxoAMMo caaTh BCe
nabopartopHble paboTbl M HaNMcaTb BCE KOHTPO/IbHbIE PaboTbl Ha OLLEHKY He HUusKe 25 6annos.
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MepeyeHb BOMPOCOB K 3K3aMeHy:
JTorvka BbICKa3blBaHWUIA.
Jlornyeckas sKBMBaNEHTHOCTb.
3aKOoHbI anrebpbl NOTUKMN.
KBaHTOpbI.
OCHOBHble MeTOAbl A0KA3aTe/IbCTB.
MpuHLMN MaTeMaTU4EeCKON HAYKLUMU.
OCHOBHble onepaLymm Ha MHOXECTBAX.
MoOLHOCTb MHOXeCTBa.

dopmyna BKAKYEHWUI U UCKNOYEHUIA.

. Teopema 0 HECYETHOWN MHOXKeCTBe.

. [lekapToBO NpounsBefeHNe MHOMXECTB.

. XapaKTepuCTUYECKNIA BEKTOP MHOECTBA.

. CBolicTBA OTHOLLEHWA.

. 3aMblKaHME OTHOLLEHMA.

. OTHOLLEHMA 3KBMBANEHTHOCTU M YaCTUYHOTO NOpPALKaA.
. Teopema [unyopca.

. Komnosnuus oTHoWEHUN.

. OCHOBHbIe 3/1eMeHTapHble GyHKLUN.

. Tpaduk dyHKUMM.

. MpaBnao cymmsbl 1 Nnpon3BeseHums.

. PazmeweHuna u couetaHuAa.

. bBuHom HbloToHa.

. NMonnHoMmunanbHoOe pasnoxKeHue.

. MpocTble rpadsol.

. Npeacrasnexus rpados.

. OTHOLWeHne nsomopoursma.

. XpomaTmyecKkme xapaKTepuUCTUKM.

. JepesbA.

. OpreHTUpoBaHHbIe rpadbl.

. CBA3HOCTb, AOCTUXMMOCTb.

. 3aKoHbl bynesoit anrebpobl.

. [JM3BIOHKTMBHAA U KOHBIOHKTUBHAA HOpMasibHble GOPMbI.
. MonnHom ¥erankuHa.

. Kputepwuit Mocra.

. KapTbl KapHo.

. ®yHKUMOHaNbHbIE CXEMDBI.

. Knaccobl GyHKUMI OTHOCUTENBHO CKOPOCTM aCMMMTOTUYECKOTO POCTa.

. OCHOBHas TEOPEMA O PEKYPPEHTHbLIX COOTHOLLEHUAX.



39. PekypcuBHbIE aNropUTMbI.
40. ANropuTMbl MOMUCKa (4,BOMYHBIN MOUCK, MHTEPMOAALMOHHDBIN MOUCK).
41. ANropuTMbl COPTUPOBKM (COPTUPOBKA BCTaBKamM, Ny3blpbKoBas, Bbibopom, LLenna, 6bicTpas).

42. OueHKa acMMNTOTUYECKOM C/TIOXKHOCTM aNrOPUTMOB.

Mpumepbl TUNOBbIX KOHTPO/IbHO-U3MEPUTE/IbHbIX MAaTEPUANOB:
KOHTpobHO-M3MepuTeNbHbI maTepuan Ne 1
1. KBaHTOpbI.
2. NepesbA.

3. ANropuTmbl COPTUPOBKM (COPTUPOBKA BCTaBKamu, Ny3blpbKoBas, Bbibopom, Lenna, 6bictpan).

KoHTponbHO-u3meputenbHblili matepuan Ne 2
1. MpMHLMN MaTEMATUYECKOM UHAYKLMW.
2. OpueHTUpOBaHHble rpadbi.

3. ANIropUTMbIl NMOMCKa (4,BOUYHbIA MOUCK, MHTEPMONALMOHHbBIA MOUCK).

OnucaHue TexHonorMm nposedeHus. Obyyatowemycs cnydaliHbim obpasom gaetca KMM, cogepralumii 3 Bornpoca 13
nepeyHs Bbile. Ha BbINONHEHME 3a4aHUI NPeaoCTaBAAETCA 2 aKadeMUYeCcKMX Yaca.

TpeboBaHUSA K BbIMONHEHUIO 33a4aHUN (MW LWKaAbl U KPUTEPUWU OLEHUBaAHMA). [NA OLeHMBaHMA pe3y/bTaToB
0by4YeHMA Ha 3K3aMeHe MUCMO/b3YHOTCA Caeaytol e NoKasaTenun: 3HaHNe OCHOBHbIX MOHATUI AUCKPETHOW MaTeMaTUKK
M MeToAO0B AMCKPETHOW MaTemMaTMKM, KOTopble MCMO/b3ylTCcA ANA MNOCTPOEHUA MOAENel M KOHCTPyMpoBaHWA
a/ifOpUTMOB; YMEHMe peann3oBbiBaTb MeToAbl AWCKPETHOM maTemMaTMkum Ha 3BM; BnageHuMe HaBblKaMu
KBa/IMbMLMPOBAHHOTO BbibOpa 1 aganTaLMm CyLLECTBYIOWMX METOA0B A/1A PeLleHUsA NPAKTUYECKUX 3a4au.

[na oueHnBaHMA pe3ynbTaToB 06y‘-IeHMF| Ha 3K3aMeHe UCNoNb3yeTca 4-6annbHan WKana:

«OTNINYHO», «XOpOoLWOo», «kyAoBNETBOPUTE/IBHO», KHEYAOBNETBOPUTE/IBHOY»

YpoBeHb
. cpOPMMPOBAHHOCTM LLIkana OLLeHOK
KpuTepum oLeHnBaHNA KOMMETeHLMi .
KOMMeTeHL ik
MonHoe cooTBeTCTBME OTBETa 06YYaIOLLErocA BCEM
nepeyncneHHbIM Kputepuam. Obyyatowmincs 1eMoHCTpUpyeT
BbICOKMIA YPOBEHb BNAaAEHUA MaTepUanom, OpUEHTUPYETCA B MNoBbileHHbIN OTnnuHo
ypoBeHb

npeameTHoW 061acTi, BEPHO OTBEYAET Ha BCE A0MO/IHUTE/IbHbIE
Bonpocbl. CAaHbl BCE KOHTPO/IbHbIE (OLLEHKA 33 KaXAyto He
meHee 25 6annos) n nabopaTopHbie paboThbl.

OTBeT Ha KOHTPOJIbHO-U3MEPUTENbHBIN MaTepuan He
COOTBETCTBYET OAHOMY WM ABYM U3 NEPEUYUC/IEHHbIX
nokasaTesieli, Ho obyyatoLWwmninca AaeT NpaBuIbHbIe OTBETbI Ha
O0MNOIHUTE/IbHblE BOMPOChI. [onycKatoTcs oWnbKM npu ba3oBbIi1 ypoBEHb Xopouo
BOCMNPOM3BEAEHNN YACTU TEOPETUYECKUX NONOKEHN. CaaHbl
BCe KOHTPO/IbHbIE (OLEHKa 3a Kaxayto He meHee 25 6an108) n

nabopaTopHble paboTbl.




OTBET Ha KOHTPO/IbHO-U3MEPUTE/IbHBIM MaTepuan He
COOTBETCTBYET /IOObIM TPEM U3 MEepeynCcIeHHbIX NoKasaTenen,
obyyatoLmiica JaeT HemnoJsiHble OTBETbI Ha AOMNOIHUTEIbHbIE
Bonpocbl. CGOpMMPOBaAHHbIE 3HAHMA OCHOBHbIX MOHATUM,
onpeaeneHuin U Teopem, U3ydaemblx B Kypce, He Bcerga nosHoe
WX MOHMMaHWe C 3aTPYLHEHUAMM NPU BOCNPOU3BELEHMMN.
CpoaHbl BCe KOHTPOJIbHbIE (OLEHKA 33 KaXKAayto He meHee 25
6an1n08) n nabopaTopHble paboThbl.

MoporoBbli ypoBeHb

Y0BneTBopuTeNibHO

OTBET Ha KOHTPOJ/IbHO-U3MEPUTE/IbHBIN MaTepuan He
COOTBETCTBYET /1I0ObIM YETBIPEM U3 NEPEYUCTEHHBIX
nokasaresiei. ObyyatoWwminca 4EMOHCTPUPYET OTPbIBOYHbIE
3HaHMA (1M60 X OTCYTCTBME) OCHOBHbIX MOHATUN,
onpeaeneHuin U Teopem, CNosIb3yemMbiX B Kypce UM He caaHa
x0Tl 6bl 04HA KOHTPO/IbHAA (OLEeHKa MeHbLue 25 6annos) nam
nabopaTopHas paborta.

HeygoBneTBopu-TesibHO
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