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PaGouast mporpamMmma nucuUIUIMHEL «/{HCKpeTHAasE MaTeMaTHKa» JUIs 00y4alomuxcs 1o
HanpaBiienuto moarotoBku  38.03.05 busnec-undopmaruka (Ilpoduns: Anamutuka u
ylpaBlieHUE JaHHBIMHM) COCTaBJIeHa Ha ocHoBaHuMM DerepaybHOrO TOCYIapCTBEHHOIO
0o0pa3oBaTeIbHOTO CTaHJIapTa BBICIIEr0 oOpa3oBaHus — OakajgaBpuaT I10 HaIPaBJICHUIO
nojaroroBku 38.03.05 busnec-uHpopmaTrka, yTBEpKAESHHOIO IpHKazoM MuHMcTepcTBa HayKu
u BeIcIero obpazosanus Poccuiickoit @eneparnuu ot «29» uromnsg 2020 r. Ne 838 (¢ usm. u jor.),
Ilopsaxka  opraHuM3amuMu U OCYIIECTBICHHMs ~ 00pa3oBaTeNbHOM  JEATENBHOCTH 10
oOpas3oBareiapbHBIM IIpOrpaMMaM BBICIIErO O00pa3oBaHUs — IporpaMmamM OakajaBpuaTta,
IporpaMMaM  CHEHUaUTeTa, IIpOorpaMMaM MarucTpaTypbl, YTBEpPXKIEHHOIO IIPUKA30M
MunucrepcTBa Hayku ¥ Bbiciiero odpaszoBanus Poccuiickoit @enepanun ot 06 ampens 2021 T.

No 245 (c u3M. U A011.), B COOTBETCTBHH C YUY€OHBIM IUIAHOM, YTBEPKJAECHHBIM Y YEHBIM COBETOM
OI'bOY BO «Ionl'Y » mis nabopa 2024 rona.

PazpaboTunk:
JIOLIeHT Kadeapsl Ou3Hec-uHPOpMaTHKH,

KaHJI. 9KOH. HayK, JIOIICHT B.A. Kocrox
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VYueOHo-MeToAnYeCcKast KOMUCCHS y4eTHO-(pUHAHCOBOTO ()dKyIbTeTa.
IIporoxois ot 27.03.2024 r. Ne 7.
IIpencenarens ' A. A. braxeBuu
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o0pa3zoBareIbHON MPOrPaMMBEI,
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26.03.2024 r.
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1. MECTO JUCHUILIMHBI B CTPYKTYPE OGPA3OBATEJIBHOMN
ITPOI'PAMMBbI

TpeGoBanus Kk NMpeABAPUTEILHOI MOATOTOBKE 00yYAaKOIIUXCS, MPeIIIeCTBYIOIINE U
CONMYTCTBYIOIIME JUCHUNINHBI, HA KOTOPHIX OCHOBBIBAETCS U3yUeHHUEe TAHHOM:

JUCIUIITAHBI 00pa30BaTEIbLHON MPOrpaMMbl OOIIETO W CpeaHero oOpa3oBaHMUS,
OCHOBHBIMH U3 KOTOPBIX SIBJISIFOTCS TUCHUIUIMHBI IO MaTEMaTUKE U MH(POPMATHUKE;

JAMCUMIUINHBI, KypcOBble padoThl U NMPAKTUKH, VIS KOTOPBIX OCBOEHHUE JIAHHOI
AUCHUIUINHBI He00X0IUMO KAK MpealiecTBylollee:

JucuunnuHa sBJISETCS OCHOBOM JUIS M3YYEHHUS BCEX MaTEeMaTHYECKUX JUCHUIUIMH M
JTUCIUTUINH, CBSI3AHHBIX C MOJCIUPOBAHUEM HKOHOMHYECKUX cHUCTeM. B yueOHOM TmuiaHe o
cnernranbHOCTH TIoAroToBKU 38.03.05 busHec-uadopmaTika K TaKuM TUCITUTUTHHAM OTHOCSTCS:
Maremaruueckuii aHanu3, JluHeitHas anreOpa, Teopuss BeposSTHOCTEW W MaTeMaTHYeCKas
craTuctuka, ONTUMHU3alMOHHBIE METOJIBI U MOJENN, DKOHOMETpUKa, VccnenoBanue onepanmii,
MopenupoBanue OH3HEC-TIPOIIECCOB, Teopusi 1 MaTEMATUUYECKUE METOJBI MPUHATUS PEIICHUM,
MonenrpoBaHue 3KOHOMUKH U €1l€ O0IbIIO0N epedeHb JUCIUILINH.

2. OIMMCAHME JMCHUIIJIMHBI

2.1.00mas1 xapakTepuCcTHKA
HaunmeHnoBanue nokasareinst
Hazpanue o6pazoBaTenbHON MporpaMmbl

3HaueHHUe NoKa3aTels
38.03.05 buznec-unpopmatuka (Ilpoduib:
AHaJINUTHKA U yIpaBJIeHUE TaHHBIMH)

Iudp 1 Ha3BaHNE B COOTBETCTBHUHU C
y4€OHBIM TIJIAHOM

YacTs 00pa3oBaTenbHOIN TPOTPaMMBbl
KonmnuecTBo 3a4eTHBIX €IMHULL / BCETO 4acoB

b1.B.O/I.11 JIuckpeTHass MmaTremMaTuKa

BapuaTtuBHas yactb
3/108

2.2. Pacnipeesienue 4acoB 1o ¢popMam u nepuoaam o0ydeHust

= O01Iee KOJIUM4ECTBO YacoB
dopma 1 Q caMoCTOA-
P & g nekuu- | nabopa- | MpakTH- . dopma
00y4eHUS & 2 TEJIBHOMI BCETO
154 OHHBIX | TOPHBIX | YECKUX KOHTPOJIS
paboThI
Ouynas 1 2 34 34 - 40 108 3a4éT
OuHo- .
1 2 8 6 - 94 108 3a4éT

3a04yHasg

3.1 EJb JUCHUATIJIMHBI

(DOpMI/IpOBaHI/IC Y CTYACHTOB H606X0)II/IMBIX TCOPCTUUCCKUX 3HAHUMU U MMPAKTUYICCKUX
HABBIKOB II0 OCHOBaM ,I[I/ICerTHOI;'I MaTEMAaTUKH, SIBJISIONIEHCS TCOPECTUYCCKHUM 0as3ucom
MaTEeMaTUYECKUX MCCICAOBAaHUNA B OKOHOMUKE, 0COOCHHO Ipnu OINHCAHUU TEOPECTHUKO-
MHO’>KECTBEHHBIX MOJEJIeH 00BEKTOB HCCICIOBAaHUA U KJ'IaCCI/I(l)I/IKaI_[I/II/I CBOMCTB OTHOIIICHUM B
HCCIICAYCMBIX SKOHOMHWYCCKUX MPOLIECCAX C pA3TITUIHBIMU q)OpMaMI/I X UHTCPpHIPCTALUH.

4. KOMIIETEHIIMHU OBYYAIOLIET'OCS, POPMUPYEMBIE B PE3YJIbTATE
OCBOEHHUA KOMIIOHEHTA OBPA3OBATEJIBHOM TPOTPAMMBI, UX
NHINKATOPBHI U IIVITAHUPYEMBIE PE3YJIbTATBI ObYUEHUSA

YHuBepcanbHbIe

HNuaukaropsl
KOMIIETEHIIUN

Pe3ynbTaThl 00ydeHus




VYK-1. Cnocoben | YK-1.1-3. Bribupaer VYK-1.1-3.1. YMeeT npoBOIUTH aHAIU3
OCYIIECTBIIATh ONTUMAJIbHBIA BapUAHT PEILICHUS HeoOXoauMoi  uH(pOpMauu TSt
IIOHUCK, 3a/1a4u, apryMEHTUPYs CBOU pelIeHus TOCTaBICHHON 3a1a4u.
KPUTUYECKHI BBIOOD. YK-1.1-3.2. Ymeer OIIpeIeTsATh
aHaJN3 ¥ CUHTE3 nepevyeHb BapUaHTOB  pELICHUS
uH(bOpMaINY, npoOJEeMHON  CHUTyalliM Ha OCHOBE
MIPUMEHSTh KPUTUYECKOTO  aHalM3a  JIOCTYIHBIX
CHCTEMHBII HCTOYHUKOB UH(POPMAIUH.

MOAXO0JT AJIst VK-1.U-3.3. OOnamaer  3HAHHUSIMHU
pereHus NPUMEHEHHS ONTUMAJIbHBIX BapUaHTOB
MOCTaBJICHHBIX pelIeHus 3a/1a4H.

3ajad.

5. IPOT'PAMMA JUCIUIIJIMHBI

Ha3Banue TeMbl

Kparkoe conepxxanue TeMbl (BONPOCHI TEMbI)

Pa3zoen 1: DneMeHTb TEOPUU MHOKECTB

Tema 1. OcHoBHBIE
TIOHATHUS U OTIEPAITNH
HaJl MHOYKECTBAMH

. 3a7aHe MHOXKECTB, MIOJIMHOKECTBA, OTIepaIliy aareOpbl MHOXKECTB.

Tema 2. CooTBETCTBUA
1 X OCHOBHBIE BUIEI.

YnopsioueHHbIe MHOYKECTBA, MTPSIMOE MMPOU3BEICHHUE, BHIBI
COOTBETCTBUH, (YHKITUH.

Tema 3. OtHoOIEHUS 1
HUX OCHOBHBIE BUIEL.

OcHOBHBIE CBOMCTBA OTHOIIICHUH, KJIAaCCU(DHUKAIHS OTHOIICHHH,
YaCTUYHO YIOPSI0YCHHBIE MHOXKECTBA, TPYIIIIHI.

Tema 4.
KombOunatopHbIii
aHaJn3.

[IpaBuio nmpousBeieHUS U CyMMbI COOBITHIA, IEPECTAaHOBKH,
coueTaHus , pa3MelleHus 0e3 MOBTOPEHUH U C TOBTOPEHUSAMH,
0JICTAHOBKHU.

Tema 5. OcHoBHEIE
MOHSTHS U OTlepalliu
HaJ HEUETKUMU
MHOKECTBaAMH

Anre6pa HEUYETKHUX MHOKECTB, HEUYETKOE BKIIIOUCHUE U HEUETKOE
PaBC€HCTBO HEUETKUX MHOKECTB.

Pa3zoen 2: DnemeHTsl Teopuu rpadoB

Tema 6. OcHOBHBIE
MOHATHS U OTIEPalluU
HaJ rpadamu.

Buner rpadoB, BuasI myteit, anredpa rpadoB, 1eKapTOBO
pou3BeIeHNE U cyMMa rpadoB, KOMIIO3UIUS TPadoB.

Tema 7.
OnruMHU3aluOHHBIE
aITOPUTMBI Ha Tpadax

ANTOpUTMBI MOMCKa KpaTyaliux myTeil Ha rpade ¥ HOCTPOCHHUS
OCTOBHOTO 3KOHOMHYECKOI'O JiepeBa

Tema 8.
TpancropTHBIE ceTH.

AJ'IFOpI/ITM IIOMCKa MaKCUMAJIBHOI'O IIOTOKa TpaHCHOpTHOﬁ CCTHU

Tema 9. TpancnopTHas
3ajaya.

ANropuT™ Nnoucka MUHMMAJIBHOW CTOMMOCTH NEPEBO30K B
TPAHCHOPTHOM CETH MPH OTPAHUYECHUSAX MTPOMYCKHOM CIOCOOHOCTH JIyT
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6. CTPYKTYPA U COAEP/ KAHUEIUCLHHUIIJIMHBI

6.1. ®opma o0yueHus: — oyHas, Kypc — 1, cemectp — 2

HanmenoBanus paszneinos u TeM

KonmuectBo yacos

Jlexu. | Ilpakr. | Jlabop. | CPC Bceero
Pa3gen 1: DieMeHTHI TEOPUHM MHOKECTB

Tema 1. OcHOBHBIE TIOHATHS U OTIEPALIUN HAJT 4 4 4 12
MHOYECTBAMU
Tema 2. CoOTBETCTBUA U UX OCHOBHBIE BUJIBI 4 4 4 12
Tema 3. OTHONIEHUS M UX OCHOBHBIE BUIBI 4 4 4 12
Tema 4. KoMOMHATOpHBIN aHAIIN3 4 4 4 12
Tema 5. OcHOBHBIE TIOHSTHS U OTIEPALIUN HAJl 9 5 8 12
HEYETKUMH MHOKECTBAMHU

HUmoeo no pazoeny 1 18 18 24 60

Paznen 2: DaemenThl Teopuu rpagoB

Tema 6. OCHOBHBIC TIOHSTHS U OTICPAITAH HAJT 4 4 4 12
rpadamu
Tema 7. OnTUMU3AIMOHHBIC AITOPUTMBI HA 4 4 4 12
rpadax
Tema 8. TpaHCTIOPTHBIEC CETH. 4 4 4 12
Tema 9. TpancnopTHas 3aj1aya. 4 4 4 12

Hmoeo no pazoeny 2 16 16 16 48

HUTOI'O 3A CEMECTP 34 34 40 108
6.2. ®opma o0yuyeHHsi — 0OUHO-3a04HAas1, Kypc — 1, cemecTp — 2
KomnuectBo 1yacos
HaunmenoBaHus pa3aeiioB u TeM
Jleku. | Ilpakr. | Jlabop. | CPC Bcero
Pa3nen 1. DjieMeHTHI TEOPHMH MHOKECTB

Tema 1. OcHOBHBIE TIOHATHS U OTIEPALIUN HAl 1 05 105 12
MHOYKECTBAMU
Tema 2. COOTBETCTBHUSA U UX OCHOBHBIE BUJIBI 0,5 0,5 11 12
Tema 3. OTHOIIEHUS U NX OCHOBHBIE BUIBI 1 0,5 10,5 12
Tema 4. KoMOMHATOpHBIN aHATIHN3 1 1 10 12
T ema 5. OCHOBHBIE TIOHSATHS U OTIEPAINH HaJ] 0.5 0.5 11 12
HEYETKUMH MHOKECTBAMHU

HUmoeo no pazoeny 1 4 3 53 60
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Pa3nen 2: DaeMeHTHI Teopun rpagos

Tema 6. OCHOBHBIE TIOHATHS U ONIEPALIIH HAJT 1 05 10,5 12
rpadamu
Tema 7. OnTHMU3aLIMOHHBIE AJITOPUTMBI Ha 1 05 10,5 12
rpagax
Tema 8. TpaHCTIOPTHBIE CETH. 1 1 10 12
Tema 9. TpancnopTHas 3a/1a4a. 1 1 10 12
HUmoeo no pazoeny 2 4 3 41 48
NTOI'O 3A CEMECTP 8 6 94 108

7. OHEHOYHBIE MATEPHAJIBI (CPEACTBA) V1A TEKYIEI'O KOHTPOJIA

N

0.
1.

RBOoN O~

12.

13.
14.
15.

16.

17.
18.
19.

20.
21.
22.
23.
24,
25.
26.

YCHEBAEMOCTH, TPOMEXYTOYHOMN ATTECTAIIUA
7.1. KoHTpOJIbHBIE BONPOCHI

Kakne camocTosTenpHbIe pa3aessbl BKIIOYAST AUCKPETHAS MAaTeMaTHKA M KEM OHH OBLIH
OCHOBAHBbI?

[TonsiTHE MHOXECTBa, TMOJAMHOMKECTBA, PABEHCTBA MHOXKECTB, CEMEHCTBA MHOXKECTB,
yHHUBEpcyMma, OyiieaHa.

MoIIHOCTH KOHEYHBIX B OECKOHEYHBIX MHOXKECTB.

Onpenenenre OCHOBHBIX ONEpPAIMi HaJl MHOXKECTBAMH M UX CBOMCTBA.

Anrebpa MHOKECTB, TIPUMEPHI, OCHOBHBIE TOX/IECTBA aJIreOpbl MHOXKECTB.
Yropsao4eHHbIe MHOXKECTBA, MPSIMOE ITPOU3BEICHNE MHOMKECTB.

CoOTBETCTBHS M NX OCHOBHBIE BH/IBI.

@OyHKINU ¥ MX OCHOBHBIC BUIBI.

OtHomeHus, 3aJaHue OTHOILIICHUH, X CBOICTBA, IPUMEPHI.

OmnpeneneHrs OCHOBHBIX BUAOB OTHOLICHUH, IPUMEPHI.

HauGonpmme n HanMeHbIINE, MaKCHMaJIbHbIE M MUHHMAJIbHBIE 3JIEMEHTHl YaCTUYHO
YIIOPST0YEHHBIX MHOXKECTB, IPUMEPHI.

MaxopaHTa, MUHOPAHTa, CyIPEMyM ¥ HHOUHYM YaCTHYHO YIIOPSJOYECHHBIX MHOXKECTB,
IPUMEPBHI.

[ToHATHS TPYIITEI U TOATPYIIIBI, IPHMEPHL.

[TpaBuiia mpon3BeieHUS U CyMMBI B KOMOMHATOPHUKE, IPUMEPBI UX TPUMEHEHHUS.
OmnpeneneHus nepecTaHOBKY, KOMOUWHAIMK U pa3MeLIeHHs 0e3 MOBTOPEHUs 3JIEMEHTOB,
IpUMEpHI KX TPUMEHEHHUS.

OmnpeneneHus nepecTaHOBKU, KOMOMHAIIMY U Pa3MEIIEHUsI C IOBTOPEHUEM 3JIEMEHTOB,
IpUMEpHI KX TPUMEHEHHUS.

[ToncTaHOBKH, HHBEPCHS MOJICTAHOBKHU.

ToxnecTBa OMHOMHABHBIX KOA(PPHUIIUEHTOB.

OmnpeneneHrne HEUYETKOTO MHOYKECTBA, OCHOBHBIE TMOHATHS M ONEpally C HEYETKUMHU
MHO>KECTBaMH.

Onpenenenue rpada, noarpada, yactu rpada, Buasl rpaos.

Omnpenenenue nyt (Mapupyra) B rpade, BUAbI TyTel.

Omnepanuu Haja rpadami.

Cnioco6b1 n300pakeHus rpados.

CreneHb U CBSI3aHHOCTH BEPLIUH IpadoB, 1EPEBHS.

DiepoBbI U TAMUJIBTOHOBBI I'padbl U LIETH.

AJTOpUTM MOMCKA KpaTyaiIero myTy Ha rpage.



27.
28.
29.
30.
31.
32.

PwpnE

© ~N o U

10.
11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

7

ANropuT™M nOoCTPOEHUsI SKOHOMUYECKOTO OCTOBHOI'O JIEPEBA.

Anroputm JleikcTpH MoucKa KpaT4yallmx MyTeld Ha OPHEHTUPOBAHHBIX Tpadax.
TpaHCIIOPTHBIE CETH, OCHOBHBIE IIOHATHS.

ANropuT™M Noucka yBeIMUMBAOLIEH ENU B TPAHCIIOPTHOM CETH.

AJITOPUTM MOMCKA HAaHOOJIBILIEr0 MOTOKA B TPAHCIIOPTHON CETH.

DopMyJIMPOBKA TPAHCTIOPTHOM 33J]a4U U AJITOPUTM €€ PEILICHHUS.

7.2. TemaTuKa 10KJIA0B

OcHOBHbBIE MaTEMATUYECKUE JOCTHKEHNS OCHOBOIOJIOKHUKOB AUCKPETHOM MaTeMaTHKU.
Jloka3aTesbCTBO MOILIHOCTHU OyJieaHa KOHEYHOTO MHOYKECTBA.

Jloka3zaTenbCTBO TUCTPUOYTHUBHBIX 3aKOHOB ajareOpbl MHOKECTB.

Jloka3aTenbCTBO OCHOBHBIX TOXAECTB aareOpbl MHOKECTB (B TOM YHCIIE 3aKOHOB JI€
Moprana).

[Ipumeps! anreGp MHOXKECTB.

Jloka3aTeabCTBO MOIIIHOCTH MHOXECTBA BceX Touek otpeska [0,1].

[TpumMeps! UCTIONTE30BaHMSI U3BECTHBIX BHIOB (DYHKIIHI B SKOHOMHUKE.

Jloka3aTenbCcTBO TEOPEMBI PO HEBO3MOKHOCTH CYILIECTBOBAHUS Pa3HbIX HAUMEHBIINX
(HanOOoMBIINX) IIEMEHTOB YaCTUYHO YIOPAIOUYEHHBIX MHOXKECTBAX.

[IpuMeps! pa3HbIX BUJOB OTHOLIEHUH B SKOHOMUKE.

[Tpumeps! rpymIm 1 HOATPYII.

Jloka3aTenbCcTBO MpaBUiia CYMMbI B KOMOWHATOPHUKE.

Jloka3aTenbCcTBO KOJIMYECTBA MEPECTAHOBOK, COUYETAHUN U Pa3MEIeHUH I MHOYKECTB
0€e3 MOBTOPEHHUS U C IOBTOPEHHEM HIIEMEHTOB.

Jloka3aTenbCTBO OCHOBHBIX TOXKIECTB OMHOMHUAIBHBIX KOY(PPHUIIUESHTOB.

Teopernko- MHOXECTBEHHAsI MOAENb (DYHKIIMOHUPOBAHUSI CUCTEMBI YIIPaBJICHUS.
OCHOBHBIE CBOWCTBA JICPEBHEB.

JlokazaTenbCTBO TEOpEMBI Diliiepa.

[TpuMepsI iIepOBBIX M TAMIJIBTOHOBBIX Tpad)oB U IETEH.

[Ipumenenue Teopuu rpadoB Ui aHAIU3a CUCTEM yIIpaBJICHUS.

OcHOBHBIE OIIpeIesIeHUs] aNreOphl CYKIEHUH.

AKCHOMBI, OCHOBHBIE TEOPEMBI U TOXKIECTBA aIreOpbl JIOTUKU.

OyHKIUH anreOphl JOIMKH.

OCHOBHBIE IOHATHUS TEOPUU ABTOMATOB.

CuHTE3 MUKPOIIPOrPaMMHOIO aBTOMATa.

OCHOBHBIE IOHATHUS NIPO AITOPUTMBIL.

[IpuHIMDI BBIYUCIUTENbHBIX AEHCTBUM MalIuHbl TropuHra.

7.3. UnpuBuayaabHble 3aJaHUS

Tembl 1-3. Bapuant 3aianus.

3amanue 1. Yupoctuts Beipakenne: A U (AUB)

A q B
1- * 5
3aganme 2. JaTb MOJHYIO XapaKTEPUCTUKY COOTBETCTBUIO: 2 » * 6
3 7

3aganue 3. Jlokazats C4€THOCTH MHOXECTBA: {5, 3, 11,7, 17, 11, 23, 15,...}

33}13]—[“6 4 OHpC,I[CHI/ITL MiN ¥ Max 3J1eMEHThI YaCTUYHO YIHOPAAOYCHHOI'O MHOKCCTBA

A={2,5,7,10, 14} otHomenuem R: a nenuresns b

3apanme 5. 3anucats MaTpHLeH CMEXKHOCTEH oTHOLIEHHE R: cyMMa uéTHa WM KpaTHa TpEM,

3amaHHOe Ha MHOXKecTBe A={1, 3, 6, §, 11, 14}
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3aganue 6. KitaccudunupoBars OTHOIICHHE, 3aJaHHOE HA MHOXecTBe A={1, 2, 3, 4} rpadom:
1 2 3 4

S Y %Y %
|

3aganue 7. KimaccudunupoBarh OTHOIICHHE, 3aJaHHOE HA MHOXKecTBe A={1, 2, 3, 4} criuckom
Hap: R:{(lvl)v (112)1 (114)a (2’1)’ (2l4)’ (1’4)’ (373)7 (3’4)’ (4’4)}

Tems1 4-5. Bapuant 3aanus.

n n
3apanue 1. 3nas 6unom Heotona: (x+y)" = ZCﬁxky”"k , OTIPEIEIUTh ZCE =?
k=0 k=0
3aganue 2. CKOJILKO YIIOPSIOUEHHBIX MTOIMHOXKECTB HMeeT MHOXecTBO A={2,5,7,10}?

3apanme 3. bpocarot 3 urpanbubie KOCTH. CKOJBKO CYIIIECTBYET CITIOCOOOB BHITIAJICHUST KOCTEH
TaK, 4TOOBI TpaHU OBUTH OJMHAKOBBI HJIM TTOTIAPHO PA3IUYHBI?
3apanne 4. OnpeneauTh YUCI0O UHBEPCUH B TIOJICTAHOBKE:

(123456789
7 36829541

3amanue 5. Haiitu kommno3uiuio 1eyx nojacraHoBok f-g u g-f, rue f B3a7Th u3 3amanus 1, a g:

(123 456789

_(519734568]

3ana£me 6. Jlanel 1Ba HEUYETKUX MHOXKECTBA: /&=={(X1;O,4), (%2;0,3), (x4;0,5), (%6;0,2)} m
B =={(x1;0,8), (x3;0,3), (X4;0,7), (X5;0,1)}. Onpeacauth CTCIEHb PABEHCTBA THX MHOYKECTB.

Tembl 6. BapuanT 3aganus.
3ananme 1. bunapnoe otHomenne R: cymma Heu€THa, 3aJaHHOC HA MHOYKECTBE

A={7,12,13,16,17,19,20,21,22}, mpeacTaBuTh C IOMOIIBIO rpada.
3ananmue 2. Haittu kommnosunuio aByx rpados Go-Gi, re

Gl:lt Gy: 1pe

2 3 2 3

3ananme 3. /{5 rpadoB U3 3amaHus 5 MOCTPOUTH JIeKapTOBO IpousBeaeHue Go X Gi.

Tewmbl 7. Bapuant 3aganus.

3apanme 1. Haiitu kpaTtyaiimuii nyts u3 1 B 7
3ananue 2. IlocTpouTh SKOHOMHUYECKOE OCTOBHOE JIEPEBO

3ananue 3. Haiitu xparuaiimmii myts u3 1 B 10 no anroputmy JleMKCTpsI



Tembi 8-9. BapuanT 3aianusi.

B TpancnopTHON ceTH, NpUBEACHHOW HUXKE, C BXOJOM B TOYKE S M BBIXOJIOM B TOYKe t

qHCNIa PSJOM C JyraMd O3HA4alOT YCIOBHYIO JUIMHY AYTH, a 4HClIa B KPY)KOYKaX O3HAYaroT
MIPOITYCKHYIO CITIOCOOHOCTD JYT.

3amanue 1. HaiiT MakCMMasbyo BEIMYMHY TIOTOKA TPAHCTIOPTHOM ceTH @o(t):
d. AIrOPUTMHYECKH;
b. ¢ momorkio pa3pe3os.

3ananue 2. PemmuTh TPaHCIOPTHYIO 3a/1a4y O MUHUMAJIbHOW CTOMMOCTH MEpeIadn
BeruuHbI moToka @ (t)=10

7.3. O0pa3en coaepxkaHusi KOHTPOJIbHOI PadOTHI.

®I'BOY BO «JIOHELIKNM T'OCYJAPCTBEHHBIM YHUBEPCUTET »
®dakynbTeT: YUETHO-(PHUHAHCOBBIN

Oo6pazoBaresbHas nporpamma: OakajgaBpuar

Hamnpasnenue noaroropku: 38.03.05 buznec-undopmaruka
Ounas popma 06yuenus. Cemectp: 2

Ouno-3a0uHas popma obyuenus. ['ox: 1

VYyeOHas AUCHUTUINHA JluckpeTHas MaTeMaTHKa

KOHTPOJIbBHAS PABOTA Nel

BAPHUAHT Ne N
1. TlonsiTHe MHOXECTBa, MOJIMHOKECTBA, PABEHCTBA MHOKECTB, CEMEICTBA MHOYKECTB,
yHHUBEpcyMa, Oyneana.
2. Omeparuu HaJ HEYETKIMH MHOYKECTBAMHU.
3. 3amauva.

VYTBepk/IeHO Ha 3acedaHuu Kadeapsl
IPOTOKOJI Ne OT «__ » 20 1.

3aBenyrouuii kadeapoit

[IpenonaBarens
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3amaua k Bapuanty Ne N

3apanme 1. OnpeneauTs YUCIIO UHBEPCUH B TIO/ICTAHOBKE:
1 2 3 456 7 89

21 987 6 5 43

3amganme 2. Haiitn Komno3umuio AByX moactanoBok f.g, rae f B3saTh u3 3amanus 1, a

123 456 789
5197 3 456 8

MoJICTaHOBKa §: § =

8. PACIIPEJAEJIEHUE BAJIJIOB, KOTOPBIE MNOJYYAIOT OB YYAIOIIUECS

@opMaMH NOTOYHOIO KOHTPOJISI 3HAHUH SBIIFOTCS:

KoHTposbs 3HaHMI TEOPETHUECKOTO MaTepuasa MIPOBOIUTCSA B BUJE OTIPOCA HA JICKIHSIX U
Ja00paTOPHBIX 3aHATHSIX.

KoHTposbh nmpakTH4ecKoro MpUMEHEHHsI TEOPETHUYECKOTO MaTepualia IMPOBOIUTCS B BUIC
pelIeHrs MPaKTUYECKUX 3ajaHui Ha 1abopaTopHbIX 3aHATHAX U HAa CPC.

HtoroBasi 3auéTHasi OIEHKA BBICTABISETCA IO pe3yJabTaTaM TOTOYHOTO KOHTPOJIA,
KOTOPBIA COCTOUT CYMMBI OIIEHOK 332 KOHTPOJIbHBIE PA0OTHI TT0 KAKJIOMY paszeny (C yaeabHbIM
BecoM Kaxoro paszena 50%).

Htorm moTo4yHOTrO KOHTPOJS MPOBOAATCS B ABa drama. Mrorm 1-i stama npoBomsTcs B
HauyaJIbHBIX YMCJIaxX ampess, UTOTU 2-i 3Tana MpOBOAATCA B KOHEYHBIX yuciax masd. Kaxabril
9Tan OIEHUBACTCI MAKCHMAJIBHO BO3MOXKHBIMU OaioM 50 GamnamMu.

Opeanuzayuonno-yuebnas paboma cmyodeHma B ayAUTOPUU OIICHUBAETCS HA OCHOBE
TaKUX KPUTEPUEB KaK MOCEIIAEMOCTh 3aHITUH, AKTUBHOCTh BO BPEMS MPOBEICHUS JIEKIIMOHHBIX
1 1a00paTOPHBIX 3aHATHNA (BOMPOCHI JIEKTOPY IO TeMe JISKIIMOHHOTO MaTepuasa, ydacThe B
00CYXICHHH TIPOMICHHOTO MaTepHraia, pelieHne 3a1a4 y TIOCKH U T.I1.).

Camocmosamenvras u unousuoyanvras paboma cmyoenmos (CPC u UPC) orieHUBaeTcs
10 HamucaHuio pedepaToB MO HCCIAeAyeMON MpoOieMaTHKe, HE OXBAYCHHOHW JICKITMOHHBIM
MaTepuajioM W 00s3aTeIbHBIMU Ja0OpPATOPHBIMHU 3aJaHMsIMHU (MakcuManbHO 2 pedepara,
KKJIBIH M3 KOTOPBIX HPUXOJMTCS HA OTICIBHBIM COACpI)KaTeIbHBIM MOAYh), a Takxke MPC
OIICHUBAETCS IO BBIMOJHEHUIO JOMOJHUTENIBHBIX M PACUETHBIX 3aJlaHUM, 3aKPEeIUISIOIIUX
TEOPETUYECKHUE MOJI0KeHUd 1o Marepuaiiam CPC.

Cucrema OICHUBAHUA AKAACMHUICCKHUX I[OCTI/I)KCHI/lﬁ CTYACHTOB B IIOTOYHOM KOHTPOJIE

Bun pa6otsl Banbl
OpranuzannonHo-y4eOHast paboTa CTyIeHTa B ayAUTOPHH 6
BrimonHeHue 1adopaTopHbIX padoT 60
WnpuBunyansHast paboTta cTyieHTa 7
CamocTrosiTensHast pabora 7
Kontponbhas padora Nel u Ne2 20
HroroBoe kojim4ecTBO 0a,1710B 100

CooTBeTCTBHE 02/1J1I0B OLICHKE

OreHka 1o nATHOANIILHOMN IIKaje
ECTS | Dxzamen, nupdepeHunpoBaHHbIN
3a4er

KonnuectBo 6amios

u3 100 3auer
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90-100 A OTJIMYHO 3a4TEHO
80-89 B o 3a4TEHO
75-79 C 3a4TEHO
70-74 D 3aYTEHO
60-69 E YIOBJICTBOPUTEIILHO BUS—
35-59 FX HEY/I0OBJIETBOPUTEIILHO HC 3a4TCHO
0-34 F HE 3aYTEHO

9. OBECHEYEHMUE OBPA30BATEJIbBHOI'O ITPOLHECCA AJIs1 JIUL C
OI'PAHUYEHHBIMHA BO3MOXKXHOCTSAMMU 310POBbsS U UHBAJIM10OB

B xoze peanu3anuu AUCIHUILTAHBI UCIIOJIB3YIOTCS CIISAYIONINE JOMOJHUTEIIBHBIE METOIBI
00ydYeHUsI, TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOU aTTECTAIlMH 00YJarOMUXCsl B
3aBUCUMOCTH OT UX UHIUBUYaTbHBIX 0COOCHHOCTEH:

1) u1st clienbIX ¥ CI1a00BUISIINX:
— Jeknuu  OQOPMIISIOTCS B BHJAC DIIGKTPOHHOTO JIOKYMEHTA, JOCTYITHOTO C
MTOMOIIBI0 KOMITBIOTEPA CO CICIMATN3UPOBAHHBIM ITPOTPAMMHBIM 00eCTICUCHUEM
— JUIA  BBHINIOJHEHHWS]  3aJlaHUsl  NPUH  HEOOXOJUMOCTH  TPEIOCTaBISAETCS
YBEIIMYUBAIONIEE YCTPOHCTBO; BO3MOXKHO TaKKe HCIOJIb30BAHWE COOCTBEHHBIX
YBEIMYMBAIOIINX YCTPOUCTB;
— TIMChMEHHBIC 33JITaHUs O(YOPMIIIIOTCS YBETUICHHBIM IIPUPTOM.
2) 1S TITYXHMX M CIa00CIBIIIAIINX:
— JeKuuu opopMIIAIOTCS B BUJIE DJIEKTPOHHOTO JIOKYMEHTA,
— THChMEHHbIE 33JIJaHUS BBINOIHAIOTCS Ha KOMIIBIOTEPE B MUCbMEHHOM hopme;
— DK3aMEH TMpPOBOJUTCA B MHCbMEHHON (OpMe Ha KOMIIBIOTEPE; BO3MOXKHO
MpoBeJIeHUE B opMe TECTUPOBAHHUS.
3) 1151 JIUIL ¢ HAPYIICHUSIME OTIOPHO-BUTATENILHOTO ammapara:
— Jexuuu OoQOpPMISIOTCS B BHUAE OJIIEKTPOHHOTO JIOKYMEHTa, JOCTYIIHOTO C
MOMOIUIBIO0 KOMIIBIOTEPA CO CIIEHUATU3UPOBAHHBIM TPOIPAMMHBIM 00eCTIeYeHIEM;
— THChMEHHbIE 33JIJaHUS BBINOIHAIOTCS Ha KOMIIBIOTEPE;
— DK3aMEH M 3a4€T MPOBOATCS B YCTHON (pOpME WM BBIMOIHSIOTCS B MUCbMEHHOMN
(hopmMe Ha KOMIIBIOTEDPE.

[Ipn HeoOXOIUMOCTH MpeILyCMaTPUBACTCS YBEIMYEHUE BPEMEHH JUIsl TMOATOTOBKH
OTBeTA.

[Ipouenypa  mpoBeaeHHS  MPOMEXKYTOUHOM — arrectauu s OOYYaroIIUXCs
yCTaHABIUBAeTCS C Y4€TOM HX HUHAMBUAYAIbHBIX TMCUXO(PHU3NYECKHMX OCOOEHHOCTEN.
[IpomexyTouHas aTTecTalus MOXKET IIPOBOAUTHCS B HECKOJIBKO TAIOB.

[IpoBenenue mpoleAypbl OLICHUBAHUSA PE3yAbTATOB OOy4YeHHs] JIOMYyCKaeTcs ¢
MCIO0JIb30BAHUEM JUCTAHIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHIl.

Ob6ecrieunBaeTcst JOCTYN K MH(GOOPMAIIMOHHBIM U OMOIMOTrpadueckuM pecypcaMm B CeTU
WNuTtepHer nmns kaxaoro oOywaromerocs B ¢opMmax, aJanTUPOBAHHBIX K OTPAHHUEHUSM HX
3JI0pPOBbS U BOCTIPUATHS HHPOPMAITIH:

1)1t cnenbiX U CIaboBUISAIIHX:
— B IeYaTHOH opMe YBEITHUEHHBIM MIPHUPTOM;
— B (hopme IMEKTPOHHOTO JOKYMEHTA,
2) 77151 TIIyXMX M CIa00CIBIIIAIINX:
— B IHeyaTHOH (opme;
— B (hopme IEKTPOHHOTO TOKYMEHTA.
3) i 00y4aroIUXCsl C HAPYIICHUSIMHU OMOPHO-IBUTATEILHOTO amapara:
— B HeyaTHOH (opme;
— B (hopme MEKTPOHHOTO TOKYMEHTA.
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10. MATEPUAJIBHO-TEXHUHYECKOE OBECIIEYEHUE YYEBHOI'O TIPOLECCA

JlekunoHHBIE W JAa0OpAaTOpHbBIE 3aHATUS O AMCHUIUIMHE «JIMCKpeTHas MaTeMaThKa»
MIPOBOJIATCS B yUEOHBIX JIAOOPATOPUSIX:

— yueOHas 1abopaTopus AJsl IPOBEACHUS 3aHATUN JIEKIIMOHHOTO THIIA, MPAKTHUYECKUX H
ab0paTOPHBIX 3aHATHUN, TEKYIIEro KOHTPOJISI U MPOMEXYTO4YHOH arrectammu (aym. Ne 101: T.
Houenk, yin. Yemockunies, 198a) — koMIuiekT ydeOHON MeOenn Ha 14 mOcagouyHBIX MeEcCTa,
KOMIUIEKT pabodero mecra IperojaBaTelis, MarHUTHAs JIOCKA; KOMIIBIOTED B KOMILJIEKTE C
BBIXOJIOM B C€Th MYJbTUMEIUIHBIA NPOEKTOpP, HOYTOYK YueOHblE, yueOHO-METOIUUECKUE
MaTepuabl JUisl OpraHu3aluy y4eOHOTO IIpolecca;

— 3a;n 3neKTpoHHOW wuHpopmanuu. Mcnonb3yercs Uisi CaMOCTOSITENIbHONW PabOThI
obyuarormuxcst (ayn. Ne 104-a: r. Jlowenk, mp. ['ypoBa, — KoMmIUIekT yuyeOHOM mebenu Ha 50
MOCAJI0OYHBIX MECT, KOMITBIOTEP B KOMIUIEKTE (2 IIT.).

Jlia camMoCTOSITENbHON pabOThl MCHOJB3YIOTCS TEKCTOBBIE M AJIEKTPOHHBIE PECYPCHI
HayuHoil OnbnnoTexkn yHUBEpCUTETA U IPYTUX JIEKTPOHHBIX OMOIMOTEUHBIX 0a3 TaHHBIX.

OOyuvarompecss HMMEIOT BO3MOXKHOCTh HCIOJIb30BaTh y4eOHbIE MaTepHalibl IO
TUCIUILINHE, pa3MenieHHble Ha Tuiatgopme Moodle IlenTpa mucranmuoHHOro 0Opa3oBaHUs
OI'BOY BO «lonl'Y». Ilpu u3ydeHnn AMCHUIUIMHBI IPUMEHSIIOTCS JIEKTPOHHOE OOydeHUEe U
JMCTaHLIMOHHBIE 00pa30BaTeNbHbIE TEXHOIOTHH.

C  uCcnosp30BaHUEM  pecypcoB  IIAaTGOpPMBbI  JAUCTAHIMOHHOTO  0Opa3oBaHMs
OCYILIECTBIISIETCSl TEKYIIMM KOHTPOJb 3HAHUN OOyYalolIMXCsl Ha OCHOBE TECTHPOBAHUS H
MIPOBEPKHU PE3yIbTATOB CAMOCTOSATEIBHON PaOOTHI.

11. PEKOMEHAYEMAS JIMTEPATYPA
Ocnoenasa numepamypa

1. Anpepcon, JIxeiimc A. JluckpeTHass MmaTemMaTuka U KomOuHatopuka. - [lep. ¢ anrn. — M. :
Wz nparens- N3marensckuii goM "Buneamc", 2004. — 960 ¢

2. benoycoB A.U., TkaueB Cb. Jluckpernass maremaruka: Yueb. mis By30B / [lox pen. B.C.
3apyouna, A.Il. Kpumenko. - 3-e uzn., crepeorun. - M.: U3a-so MI'TY um. H.D. baymana,
2004. -744 c

3. Taspwmnos I'. II., Canoxenko A. A. 3agauu W ynpaKHEHHsI 1O JUCKPETHOW MaTeMaTHKE:
VYu4eb. mocobue. — 3-e uzn., nepepad. — M.: DUSMATIIUT, 2005. - 416 c.

4. T'mankos, JI.A. Quckpernas matematuka / JI.A. I'mankos, B.B. Kypeitunk, B.M. Kypeituuxk.
- M.: ®usmariur, 2014. - 496 c.

5. TopbatoB B. A. ®yHnameHTanbHbIE OCHOBBI AUCKPETHOM MareMatuku. MHpopmanmonHas
maremaruka. — M.: Hayka. ®usmarnut, 2000.—544c¢

6. JluckperHas maTemaruka: y4eOHO-METOAMUYECKOEe MocoOue Asi CTYACHTOB HaIpaBJICHUN
noarotoBku 38.03.05 busnec-undopmaruka, 27.03.05 Nunosaruka, 38.03.01 DxoHoMuka
(mpoduib: MaTemaTuyeckue MeTo bl B dkoHOMUKe)/ cocT. B.A. Kocrok. — Jlonenk: Jlonl'VY,
2023.- 175c.

7. Wnbunckas, W. I1. [Quckpernas marematuka. Coopuuk 3amau ; KomOunatopuka, rpadsr,
BepoATHOCTH. ¢0. 3anau / W. I1. Unbunckas, A. V. UnbuHckuii ; XapbKOBCKUH HAall. YH-T UM.
B. H. Kapasuna. Xapekos : XHY nm. B. H. Kapasuna, 2008. - 103 c.

8. Makoxa A. H., Caxntok II. A., UepssaxoB H. U. /luckpernas matemaruka: Yueb. nocodue. -
M.: ©USMATIIAT, 2005. - 368 c.

9. MockunoBa I''. [luckperHas maTematuka. MaremaTuka Jii MEHeJDKepa B MpUMepax U
ynpaxHeHusx. - M.: Jloroc, 2000. - 240 c.

10. TInotauxoB A.Jl. JluckpetHas MaremaTtuka: Yu. mocobue. — M.: OOO «HoBoe 3HaHUEY,
2006. — 338 c.



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
24,

25.

26.

27.

28.
29.
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PomanoBckuit  W.B.  JluckperHwnii aHamu3: Yd4. mocobue  UIsL  CTYJCHTOB,
CICUUANM3UPYIOMINXCS 10 TPHUKIAAHON Marematuke © uHOpMaTHKe, u3g-e¢ 2-¢
ucnpasiennoe. CI16: Hesckwuii mpocnexr, 2000. — 240 c.: mi.

Co6onesa T.C. JluckperHas MaremaTuka: yaeOHUK s ctyd. By3oB / T. C.CoGornesa, A.
B.Ueukun; noxn pea. A. B.Ueukuna. — M.: U3natensckuil neHtp «Axagemus», 2006. —
256 c.

Cynomnaros,C.B. [luckpernas wmaremaruka ydeOHWK is By3oB/ C.B.Cymoruiaros,
E.B.OBunnnukoBa. HoBocu6. roc. Texs. yu-T. - U3n. 2-e. - M. : UHOPA-M ; HoBocubupck
:HI'TY, 2005. - 255 c.

Tummna B. B. [luckperHnas marematuka B mpuMepax u 3agadax. — CII16.: BXB-IlerepOypr,
2008. — 352 c: mu.

[Ipaktukym no auckperHoil Marematuke. /Coct. EpmakoB B.U., Epoxuna T.A., M. H.
Maxkcumenko, O. JI. IllemeTtkoBa. - M.: U3a-Bo Poc. sxoH. akan., 2007. - 91 c.

SAb6nouckuii, C. B. BBenenue B AUCKPETHYIO MaTeMaTHKy : y4e0. mocoOue yisi BY30B IO
cnenuansHocTH "llpuxnannas matematuka" / C. B. S6nonckuii. - U3a. 5-e. - M. : Beicm.
k., 2008. - 384 c.

Jlonoanumenvhan numepamypa

AxkumoB O.E. [luckpetHas wmatemaTtuka. Jlormka, rpymmbl, rpadbl. - 2-¢ u3g.- M.,
Jlaboparopus 6a3zoBbix 3HaHU, 2001. - 376 c. - "Texuuueckuii yauBepcurer".

AneckepoB @.T., Xabuna O.JI., IlBapn JI.A. bunapHble oOTHOWIEHUs, rpapsl u
KOJUIEKTUBHBIE pemienus. - M., I'Y BIID, 2006. - 300c.

Anse 10.A. Tropun C.®D. [/luckpeTHas MaremMaTMKa W MaTeMaTH4ecKas Joruka. — M.:
dunance! u craructrka, 2006. — 368 c.

AcanoB M.O., bapanckuii B.A., Pacun B.B. [{uckpernas maremaruka: I'padbl, MaTpousl,
aNrOpUTMBL: YueOHoe mocobue. 2-¢ u3.- Jlanp, 2010. - 368 C.

Bunenkun H.S., Bunmenkun A.H., Bumenkwn II.A. KomOunaropuka. - M.: ®UMA,
MIIHMO, 2006. - 400 c.

lamkos, C.b. JluckpeTHas maTeMarhka: YYeOHHMK W TPAKTUKYM I aKaJAeMHYECKOTO
OakanaBpuata / C.b. I'ammkoB, A.b. ®ponos. - JIro6episr: FOpaiit, 2016. - 423 .

3b1k0B A.A. OcHOBEI Teopuu rpadoB.- M.: By3osckas kaura, 2004. — 664 C.
Komnerotepnass muckperHas matematuka./ M.®. bonmmapenko u ap. — X.:. Kommnanus
«CMUT», 2004. — 480 c.

Kocrok B.A, IIumkosckuii I'."1. CuHTE3 MUKpPOIIPOTpaMMHBIX aBTOMATOB: MeToandeckoe
noco6ue.— Jlorenk: M3a-so «Amekcy, 2004. — 40 c.

JlaBpoB U. A.,Makcumosna JI. JI. 3a1auu o T€OprUM MHOKECTB, MAaTEMATUYECKON JIOTUKE U
Teopuu anroputMoB.— M.: ®uszmarnut, 2004. -256 c.

HoBukoB @. A. JluckpeTHas mMaTeMaTuKa Ui MPOTrPAMMHCTOB. YUYEOHUK JUIsl BY30B. 2-€
m3n. — CII6.: ITurep, 2007. — 364 c: un.

Penpkun H.I1. JIuckpernas matemaruka. - CI16, M3a. Jlans, 2003. - 96 c.

Xarrapn, I'. luckperHass MmaTeMaTHKa JJIs IPOrpaMMUCTOB: YueOHoe nocobue / I'.Xarrapn,
J. Inund, C. Vaiircaiiac; Ilep. ¢ anrn. H.A. [luxosa; [Tox pen. A.A. CanoxeHnko. - M.:
BMHOM. JI3, 2012. - 627 c.

12. ”H®OPMALIMOHHBIE PECYPCbI

1. Hayunas snexktponnas 6ubauoreka elibrary.ru : uadopm.-anamut. nopran / OO0

Hayunas snekrponHas Oubianoreka. — Mocksa : OOO Hayu. snextpoH. 6-ka, cop. 2000-2022. —
URL: https://elibrary.ru (mata oopamenus: 01.01.2023). — Pesxum goctymna: ams 3aperucTpup.
M0JIb30BaTeNel. — TEKCT : JIIEKTPOHHBIM.
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2. DnexTpoHHbIi Katanor Hayunoit 6ubnuoreku JJOHELKOrO roCyAapCTBEHHOTO
yauBepcuteta. — Jlonenk : Hb Jlonl'Y, 1999— . — URL: http://catalog.donnu.education (nata
obpamenus: 01.01.2023). — TekcT : AMEKTPOHHBIN;

3. YueOHUKHM M apyrue KHUrM o maremaruke URL:
http://eqworld.ipmnet.ru/ru/library/mathematics.htm (mara oopamienus: 31.03.2023). — Pexxum
nocTymna: cBOOOHBIN. — TeKcT : aIeKTpOoHHbIN

4. Unrepuer-6ubanorexa Butamus Apnonsaa URL: http://ilib.mccme.ru/ (nara
obpamenus: 31.03.2023). — Pesxxum octyma: cBOOOHBIN. — TEKCT : AIEKTPOHHBIN;

5. Texnmnueckas oubmuoreka URL: http://techlibrary.ru/ (nata o6pamenus: 31.03.2023). —
Pexum noctyna: cBoO60oAHbBIN. — TEKCT : 37E€KTPOHHBII;

6. Hayunsie sxypaanst ®T50Y BO «J{onI'Y» URL: http://donnu.ru/science/journals (nata
obparmenus: 31.03.2023). — Pexxum noctyna: cBOOOAHBIN. — TEKCT : AIEKTPOHHBIH.

7. Hayunas snekrpoHHas 6ubmuoreka [DaekTpoHHBI pecypc]. Pexum gocryma:
http://elibrary.ru/

8. Konucnekr kypca: Jluckpernas matematuka. E.B. IIpoconynos, 2009,-237c.
[OnekrponHsIii pecypc oudauorexku CII0I'Y]. Pexxum nocryma: http://apmath.spbu.ru

9. Dnexrponnas 6ubmuorexka KnigaFund [Dnektponnsiii pecype]. Pesxxum nocryna: http:/
knigafund.ru//TuckpeTHas MatemaTika

13. IPOI'PAMMHOE OBECIIEYHEHHE

1. Windows 7 PRO (xopniopatuBnas nutien3ust JJoul'Y Ne 46484614);

2. Microsoft Office (kopnopatuBHas nuuensus Joul'V nuuensus Ne 46472919);

3. Microsoft Visual Studio (mumen3ust mporpammel DreamSpark st BeICIITMX y4eOHBIX
3aBEICHUN);

4. JIuuensun GPL, Apache, BSD mis cBoGomHOTO mporpaMMHOro obecriedenus: Arena,
Audit Expert, FreeLab, Scilab, R Studio, Python, Eclipse, Free Pascal, Marketing Exper, Tries
Mode, Prolog, Powersim, ER-win, AutuBupyc Kacnepckoro, Linux Fedora, Statistica, Libre
Office, Maple, Adobe Acrobat Reader, xPDF, Blender, Win QSB, MSM, Project expert, Sales
Expert, 1C IIpennpusrue, statistica neural networks, Business Studio, Visual Basic, KOMITAC-
3D LT, Paint.NET, Gimp.


http://elibrary.ru/
http://apmath.spbu.ru/
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