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Paboyas nporpamma qucHUIUIMHEL «/[HcKpeTHAsE MaTeMaTHKA» I 00YYarOMIHUXCs 110
HanpasiaeHuio moarotoBku 27.03.05 WuuoBatuka (Ilpodumis: VYmopaBneHue mnpoexTamu
nu(ppoBOH SKOHOMHKH) COCTaBlieHa Ha oOcHoBaHMH @eepaIbHOTO TIOCYAAapPCTBEHHOTO
00pa3oBaTeNbHOIO CTaHJApTa BBICHIEr0 OOpa3oBaHWs — OakajaBpuaT [0 HallpaBIEHUIO
noarorosku  27.03.05 lHHOBaTHMKa, yTBEpP)KJECHHOIO IPHKAa30M MHHHCTEPCTBA HAYKH |
BpIcIIero obpasoBanus Poccuiickoit @enepanmu ot «31» mrons 2020 . Ne 870 (¢ usMm. u jor.),
Ilopsaka  opraHusanuy U OCYIIECTBICHHS  OOpa3oBaTEeIbHOM  JCSTEIBHOCTH IO
00pa3oBaTeNbHBIM IIPOrpaMMaM BBICHIEro 00pa3oBaHMs — IporpamMmaM OakajiaBpuara,
nporpaMmaM — CHeNUajdTeTa, IporpaMMaM — MarucTparypbl, YTBEPXKACHHOIO  IPHKA30M
MunucrepcTBa Hayku U BbIciiero obpasoBanus Poccuiickoit @enepanuu ot 06 ampens 2021 r.
Ne 245 (c u3M. u J1011.), B COOTBETCTBUH C yUEOHBIM IJIAHOM, YTBEPKJIEHHBIM Y YEHBIM COBETOM
®I'BOY BO «donl'Y » muis mvabopa 2024 roxa.

Pazpaboruuk:

JIOLEHT Kadeapsl Ou3Hec-uHPOPMATHKH,
KaHJI. 9KOH. HayK, JOLEHT é B.A. Kocrok
Paboyas nporpamma ooOpeHa Ha 3aceanuu Kadepbl OwsHec-nHPOPMATHKH.

[Iporokoi oT 26.03.2024 r. Ne8

3aBeayronmi kadenpoi T.0. 3aropnas
/

COI'JTACOBAHO:

JlekaH ydeTHO-(puHAHCOBOTO (haKybTeTa H. B. Anekceenko

28.03.2024 r.

YueOHO-MeToAMYecKas KOMUCCHUs yIETHO-(PHHAHCOBOro (akyjibrera.
IIporokoin ot 27.03.2024 1. Ne 7.
[Ipencenarens A. A. braxesuu

/

PykoBomutens ocHOBHO# npodeccroHanbHOM

o0pa3oBareIbHON MPOrPaMMEI,
J-p 9KOH. HayK, IpoQd. ) — T.O. 3aropnas
26.03.2024 r.
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1. MECTO JUCHUILIMHBI B CTPYKTYPE OGPA3OBATEJIBHOMN
ITPOI'PAMMBbI

TpeOoBanusl K npeABapUTEJIbHOH MOATOTOBKEe 00y4AIOUINXCS, MPeJlecTBYIOIIHe H
CONYTCTBYIOLIME JUCHUIIMHBI, HA KOTOPBIX OCHOBBIBAETCH M3YYECHUE JAHHOM:

JUCIUIITAHBI 00pa30BaTEIbLHON MPOrpaMMbl OOIIETO W CpeaHero oOpa3oBaHMS,
OCHOBHBIMH U3 KOTOPBIX SIBJISIFOTCS TUCHUIUIAHBI IO MaTEMaTUKE U MH(POpPMATHUKE;

JMcuMIuINHbI, KypcoBble pPadoThl M NPAKTHKH, A8 KOTOPbIX OCBOEHHE JIaHHON
AUCHUILIMHBI He00X0UMO KaK IpeAllecTBYyoLee:

JlucuunnuHa SBIIAETCS OCHOBOM JUI M3YYEHHs BCEX MAaTEMaTUYECKUX JUCHUIUIMH M
JUCLMIUINH, CBSI3aHHBIX C MOJIEIMPOBAaHUEM SKOHOMUYECKUX CHCTeM. B ydeOHOM muiaHe 1o
cnenuanbHocTd  moarotoBkd 27.03.05 HWunoBatuka (ITpodwis: VYmpasiaeHue MpoeKTaMu
UPPOBOI SKOHOMHUKH) K TAKHUM JUCIUILIMHAM OTHOCATCS: Maremarnveckuit anamus, Jinneitnas
anredpa, Teopusi BEpOSITHOCTEM M MaTeMaTHyecKash CTaTUCTHKA, MeTonabl M MojJenu OusHec-
MIPOrHO3UpoBaHus, MojenupoBanue OuU3Hec-TpolieccoB, Teopust U MaTeMaTUYECKUE METO[Ib

NpUHATUA  pelleHnii, MogenupoBanue SKOHOMHUKHM, Moaenn W METOIAbl  OLIEHKH
WHBECTUIIMOHHBIX TIPOEKTOB M €II¢ OOJIBINON MepedeHb JUCITUTIIINH.
2. OIMMMCAHUE JUCHUTIJIMHBI
2.1.00mas1 xapakTepuCcTHKA
HanmenoBanue nokazarens 3HaveHHE MOKa3aTems
HazBanue oO6pa3oBaTenbHON MPOTrpaMMBbI 27.03.05 UnanoBatuka (ITpodwb:
VYrpasneHnue nmpoektamu 1udpoBoit
SKOHOMUKH )
[lugp 1 nassanue B COOTBETCTBHM C b1.5.M3.5 JluckperHas maTemMaTuka
y4€OHBIM TIJIAHOM
YacTe 00pa3oBaTeIbHON TPOTPaMMBbI bazoBasias yacth
KonuuecTBO 3a4eTHBIX €IUHULL / BCETO YaCOB 4] 144
2.2. Pacnipejesienune 4acoB 1o (popMaM 1 nepuoaam o0ydeHust
a O0111ee KOJIMYECTBO YacoOB
dopma 2 § i Sona- _ | camocros- o
oOyueHus 2 2z AICKIM= ) J1abopa- | TPARTH= o o BCETO OpMa
8 | OHHBIX | TOPHBIX | YECKUX KOHTPOJIS
paboThHI
Ounas 1 2 34 34 - 76 144 3a4éT
3aouHas 1 2 6 6 - 132 144 3a4éT

3.1 EJb JUCHUATIJIMHBI

q)OpMI/IpOBaHI/IC Y CTYACHTOB HCO6XOI[I/IMBIX TCOPETUUCCKUX 3HAaHUH H MMPAKTUYCCKUX
HaBBIKOB II0 OCHOBaM ,I[I/ICerTHOI>'I MaTCMAaTHKH, SIBJISIOIIEHCS TCOPCTUICCKHUM 0aszrcom
MaTEeMaTUYECKUX MCCICAOBAaHUNA B OKOHOMUKE, 0COOCHHO Ipnu OINHCAHUU TEOPECTHUKO-
MHO’>KECTBEHHBIX MOJEIIeH 00BEKTOB HCCICIOBaHUA U KJ'IaCCI/Iq)I/IKaI_II/II/I CBOMCTB OTHOILIEHUI B
HCCIICAYCMBIX SKOHOMHWYCCKHUX NPOHECCaX C pa3JINIHbIMU (bOpMaMH HUX UHTCPHPCTAIUH.

4. KOMIIETEHIIMU OBYYAIOLIET'OCS, POPMUPYEMBIE B PE3YJIbTATE
OCBOEHHUA KOMIIOHEHTA OBPA3OBATEJIBHOM TPOTPAMMBI, UX
NHINKATOPHI U IIVTAHUPYEMBIE PE3YJIbTATBI ObYUEHUSA

Oo6menpodeccroHanbHbIE

HNuaukaropsl
KOMIIETEHIIUN

Pe3ynbraTsl 00ydyeHus
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OIIK-1. Cnocoben
OCYIIECTBIISTh TIOUCK,
KPUTHYECKUM aHAJIN3 U
CHHTE3 HH(pOpMAIINY,
MPUMEHSTh CUCTEMHBIH
MOJIXOM JUISl PELICHUS
MOCTaBJICHHBIX 3a/1a4

OIIK -1.1-2. [Tpumensier | OIIK -1.1-2.1. YMeeT npoBOAUTH aHATTU3
CHCTEMHBIN MOAXO AIsl | HeoOX0oaAuMO# nHpOopMaIK IS
pelIeHus OCTABJICHHBIX | PEUICHUS MOCTABICHHON 3a1a4H.

3az1a4 OIIK -1.1-2.2 CnocoGeH onpeaemnsTh
nepevyeHb BapHUaHTOB PELICHUS
poOJIEMHOM CUTYalLIUU.

OIIK -1.1-2.3061amaeT BO3BMOKHOCTAMHU
JenaTh 000CHOBAaHHBIE BHIBOIBI HA
OCHOBE TOJTy4EHHBIX CTaTUCTUYECKIX
pE3yIabTATOB.

5. IPOT'PAMMA JUCIUITJIMHBI

Ha3Banue TeMbl

Kparkoe conep:kanue TeMbl (BONPOCHI TE€MbI)

Pa3zoen 1: DneMeHTb TEOPUU MHOKECTB

Tema 1. OcHoBHBIE
TIOHATHUS U OTIEPAITNH
HaJ MHOYXXECTBAMH

3amaHne MHOXECTB, MTOAMHOYKECTBA, OTIEPAIH AJIreOpbl MHOXKECTB.

Tema 2. CooTBETCTBUA
1 X OCHOBHBIE BUIEI.

yHOpr}IO‘-IeHHBIe MHOXECCTBA, IMPAMOE ITPON3BEACHUC, BUBI
COOTBETCTBUH, (YHKITUH.

Tema 3. OrHoIEHUS 1
UX OCHOBHBIE BUIEL.

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

Tema 4.
KombOunatopHbIii
aHaJm3.

[IpaBuso nmpousBeneHUs U CyMMbI COOBITHI, IEPECTAHOBKH,
coueTaHus , pa3MellieHus 0e3 MOBTOPEHU U C TOBTOPEHHUSAMH,
M0JICTAHOBKHU.

Tema 5. OcHoBHEIE
MOHSTHS U OTlepalliu
HaJ HEUETKUMU
MHOKECTBaAMH

Anre0Opa HEYETKUX MHOKECTB, HEUETKOE BKIIFOUCHHE M HEUETKOE
PaBEHCTBO HEUETKMX MHOKECTB.

Pa3zoen 2: DnemeHTsl Teopuu rpadoB

Tema 6. OcHOBHBIE
MOHATHS M OTICPALIuU
HaJ rpadamu.

Bunet rpadoB, BuasI mytei, anredpa rpados, 1eKapTOBO
NPOM3BEACHUE U CyMMa rpadoB, KOMITO3HUIIHS TPadoB.

Tema 7.
OnruMHU3aluOHHbBIE
aITOPUTMBI Ha Tpadax

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

Tema 8.
TpancropTHBIE ceTH.

AJ'IrOpI/ITM IIOMCKa MaKCUMAJIbHOTO ITOTOKa TpaHCHOpTHOﬁ CCTHU

Tema 9. TpancropTHas
3ajaya.

ANropuT™ noucka MUMHMMaJIbHOW CTOMMOCTH IIEPEBO30K B
TPAHCHOPTHOI CETH MPH OTPAHUUYECHHUSAX ITPOMYCKHOM CIOCOOHOCTH JIyT
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6. CTPYKTYPA U COAEP KAHUEINCLHUIIJIMHBI

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

HaumeHnoBanus pa3aeioB U TeM

KonmuectBo yacos

Jlexu. | Ilpakr. | Jlabop. | CPC Bcero
Pazgen 1: DieMeHTHI TEOPUM MHOKECTB

Tema 1. OcHOBHBIE TIOHSTHS U OTIEPALIUN HAJT 4 4 8 16
MHO>KECTBAMHU
Tema 2. CoOOTBETCTBHS U UX OCHOBHBIE BUIBI 4 4 8 16
Tema 3. OTHOIICHUS U UX OCHOBHBIC BHIBI 4 4 8 16
Tema 4. KoMOHATOpHBIN aHAIIN3 4 4 8 16
Tema 5. OcHOBHBIE TIOHSTHS U OTIEPALIUN HAJl 2 5 12 16
HEYETKMMH MHOXECTBAMH

HUmoeo no pazoeny 1 18 18 44 80

Paznen 2: DaemenThl Teopuu rpagoB

Tema 6. OcHOBHBIE TTOHSTHS M OTICPAIH HAJT
rpachamm 4 4 8 16
Tema 7. OnTUMU3BAITMOHHBIC AITOPUTMBI HA 4 4 8 16
rpadax
Tema 8. TpaHCTIOPTHBIEC CETH. 4 4 8 16
Tema 9. TpancnopTtHas 3ajaya. 4 4 8 16

Hmoeo no pazoeny 2 16 16 32 64

HUTOI'O 3A CEMECTP 34 34 76 144
6.2. ®opma o0yuyeHusi — 3a04Hasi, Kypc — 1, cemectp — 2
KonnuecTBo uacos
HaumenoBanus pasaenos u Tem
Jleku. | Ilpakr. | Jlabop. | CPC Bcero
Pa3nen 1: DieMeHTHI TEOPUHM MHOKECTB

Tema 1. OcHOBHBIE MTOHATHS U OTIEPALIUH HAJl 05 05 15 16
MHO>KE€CTBAMU
Tema 2. CoOTBETCTBHUA U UX OCHOBHBIE BUJIBI 0,5 0,5 15 16
Tema 3. OTHOIIEHUS U NX OCHOBHBIE BUIbI 0,5 0,5 15 16
Tema 4. KoMOMHATOpHBIN aHATIN3 1 1 14 16
T ema 5. OCHOBHBIE TIOHSATHS U OTIEPAINH HaJ] 05 05 15 16
HEYETKHMMHU MHOKECTBaAMHU

HUmoeo no pazoeny 1 3 3 74 80




Pa3nen 2: DiaeMeHTHI Teopun rpagos

Tema 6. OCHOBHBIE TIOHATHS U ONIEPALIIH HAJT
rpadamu 0,5 0,5 15 16
Tema 7. OnTHMU3aLIMOHHBIE AJITOPUTMBI Ha 0,5 05 15 16
rpagax
Tema 8. TpaHCTIOPTHBIE CETH. 1 1 14 16
Tema 9. TpancnopTHas 3a/1a4a. 1 1 14 16
Hmoeo no pazoeny 2 3 3 58 64
NTOI'O 3A CEMECTP 6 6 132 144

7. OHEHOYHBIE MATEPHAJIBI (CPEACTBA) UIAA TEKYIIEI'O KOHTPOJIA

N

0.
1.

RBR©O©oN O~ W

12.

13.
14.
15.

16.

17.
18.
19.

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

YCHEBAEMOCTH, TPOMEXYTOYHOMN ATTECTAIIUA
7.1. KoHTpO/IbHBIE BONPOCHI

Kakne camocTosTenbHbIe pa3aessl BKIOYAST AUCKPETHAS MaTeMaTHKa M KeM OHH OBLIH
OCHOBAHBI?

[TonsiTHE MHOXECTBa, TMOJAMHOMKECTBA, PABEHCTBA MHOXKECTB, CEMEHCTBA MHOXECTB,
yHHUBEpcyma, OyieaHa.

MoIIHOCTH KOHEYHBIX B OECKOHEYHBIX MHOXKECTB.

Onpenenenre OCHOBHBIX ONEpPAIMi HaJl MHOXKECTBAMHU U UX CBOMCTBA.

Anrebpa MHOKECTB, TIPUMEPHI, OCHOBHBIE TOX/IECTBA aJIreOpbl MHOXKECTB.
Yropsao4eHHbIe MHOXKECTBA, MPSIMOE MTPOU3BEICHNE MHOMKECTB.

CoOTBETCTBHS M NX OCHOBHBIE BH/IBI.

@OyHKINU ¥ MX OCHOBHBIC BUIBI.

OtHomeHus, 3aJaHue OTHOIIICHUH, X CBOICTBA, IPUMEPHI.

Omnpenenenns OCHOBHBIX BUAOB OTHOLICHUH, IPUMEPHI.

HauGonpmme n HanMeHbIINE, MaKCUMaJIbHbIE M MUHHMAIbHBIE 3JIEMEHTHl YaCTUYHO
YIIOPST0YEHHBIX MHOXKECTB, IPHMEPHL.

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

[ToHATHS TPYIITBL U TOATPYIIIBI, TIPUMEPHI.

[TpaBuia mpon3BeieHUS U CyMMBI B KOMOMHATOPHUKE, IPUMEPHI UX TPUMEHEHHUS.
Omnpenenenus nepecTaHOBKY, KOMOUMHAIMK U pa3MeleHHs 0e3 NOBTOPEHUS JIEMEHTOB,
IpUMEpHI KX TPUMEHEHHUS.

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

[ToncTaHOBKM, MHBEPCHS MOJICTAHOBKHU.

ToxnecTBa OMHOMHABHBIX KOA(PPHUIIUEHTOB.

OmnpeneneHrne HEUYETKOTO MHOKECTBA, OCHOBHBIE MOHSATHUS M ONEpalMy ¢ HEYETKHUMH
MHO>KECTBaMH.

Onpenenenue rpada, noarpada, yactu rpada, Buasl rpaos.

Omnpenenenue nyt (Mapuipyra) B rpade, BUIbI MyTeil.

Omnepanuu Haja rpadami.

Cnioco6b1 n300pakeHus rpados.

CreneHb U CBSI3aHHOCTH BEPLIUH IrpadoB, 1ePEBHS.

DiepoBbl U TAMUIIBTOHOBBI I'padbl U LETIH.

AJTOpUTM MOMCKA KpaTyaiIero myTy Ha rpage.



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

PodpE

O NG

10.
11.
12.

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

ANropuT™M noCTpOEHUs SKOHOMUYECKOTO OCTOBHOT'O JEpPEBA.

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

ANropuT™M NoucKa yBEIMUMBAIOIIEH LIENU B TPAHCIIOPTHOM CETH.

Anroputm novicka HauOOJIBIIETO MOTOKA B TPAHCIIOPTHOM CETH.

DopMyJIMPOBKA TPAHCHOPTHOM 33Ja4M U AJITOPUTM €€ PEILICHHUS.

7.2. TemaTuKa 10KJIA10B

OcHOBHbBIE MaTEMATUYECKUE JOCTHKEHNS OCHOBOIOJIOKHUKOB AUCKPETHOM MaTeMaTHKU.
Jloka3aTesnbCTBO MOILIHOCTH OyJieaHa KOHEUHOTO MHOYKECTBA.

JlokazaTenbCTBO TUCTPUOYTUBHBIX 3aKOHOB aareOpbl MHOKECTB.

Jloka3aTenbCTBO OCHOBHBIX TOXAECTB aareOpbl MHOKECTB (B TOM YHCIIEe 3aKOHOB 1€
MopraHna).

[Ipumeps! anreOp MHOXKECTB.

Jloka3aTeabCTBO MOIIIHOCTH MHOXECTBa BceX Touek orpeska [0,1].

[TpumMeps! UCTIONTE30BaHMSI M3BECTHBIX BHJIOB (DYHKIIHI B SKOHOMHUKE.

Jloka3aTenbCTBO TEOPEMBI TPO HEBO3MOKHOCTH CYILIECTBOBAHUS Pa3HbIX HAUMEHBIINX
(HanOOoMBIINX) AIIEMEHTOB YaCTUYHO YIOPAIOUYEHHBIX MHOXKECTBAX.

[IpuMeps! pa3HbIX BUJOB OTHOIIEHUN B SKOHOMHUKE.

[Tpumeps! rpymIm 1 HOATPYII.

Jloka3aTenbCcTBO MpaBUiia CyMMbI B KOMOMHATOPHUKE.

Jloka3aTenbCcTBO KOJIMYECTBA MTEPECTAHOBOK, COUETAHUM U Pa3MELICHUN JJI1 MHOYKECTB
0€3 MOBTOPEHHUSI U C IOBTOPEHUEM HJIEMEHTOB.

Jloka3aTenbCTBO OCHOBHBIX TOXKIECTB OMHOMHUAIBHBIX KOY(PPHUIIUESHTOB.

TeopeTnko- MHOKECTBEHHAs! MOJIENb (PYHKIIMOHUPOBAHUS CUCTEMBI YITPABICHHUS.
OCHOBHBIE CBOWCTBA JICPEBHEB.

JlokazatenbCTBO TEOpEMBI Diliiepa.

[Ipumepsl 3iinepoBbIX U TaMUIBTOHOBBIX TpadOB U LiETIEH.

[Ipumenenue Teopuu rpadoB AJs aHAINU3A CUCTEM YIPaBICHUS.

OcHoBHBbIE OTIpeieTIeHHs] anreOpbl CYKICHUM.

AKCHOMBI, OCHOBHBIE TEOPEMBI M TOK/IECTBA AJITe€OPhI JJOTHUKH.

OyHKIMH anreOpbl JOTHKH.

OcHOBHbBIE IOHATUS TEOPUU aBTOMATOB.

CuHTe3 MUKPOIIPOIPaMMHOTO aBTOMATA.

OcHOBHBIE IOHATHS [IPO ATTOPUTMBIL.

[IpuHIMT BRIYUCIUTENBHBIX JEMCTBHUI MaluHbl TrOpUHTa.

7.3. UnpuBuayaabHble 3aJaHUS

Tembl 1-3. Bapuant 3aianus.

3apanme 1. Yipoctuts Bepaxkenne: A U (K UB)

A q B
1- * 5
3anganme 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 3JIeMEHThI YaCTUYHO YHOPAAOYCHHOI'O MHOKCCTBA

A={2,5,7,10, 14} otHomenuem R: a nenuresns b
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3aganue 5. 3anucaTh MaTpuUlLed cMeXHOCTEN oTHOLIeHUE R: cymMMma uéTHa uiu KpaTHa TpEM,
3amanHOe Ha MHOXKecTBe A={1, 3, 6, 8, 11, 14}

3aganue 6. KitaccudunupoBars oTHOIICHHE, 3aJaHHOE HA MHOXecTBe A={1, 2, 3, 4} rpadom:
2 3 4

'R
~

3aganue 7. KimaccudunupoBarh OTHOIICHHE, 3aJaHHOE HA MHOXKecTBe A={1, 2, 3, 4} criuckom
map: R={(1,1), (1,2), (1,4), (2,1), (2,4), (1,4), (3,3), (3,4), (4,4)}

Temsi 4-5. Bapuanr 3aanus.

n n
3ananue 1. 3nas Gurom Hetotona: (x+y)" = > Ckx*y"™  onpexemuts » CK =?
k=0 k=0
3aganue 2. CKOJILKO YIIOPSIOUEHHBIX MTOIMHOXKECTB HMeeT MHOkecTBO A={2,5,7,10}?

3ananme 3. bpocaroT 3 urpanbubie KOCTH. CKOJBKO CYIIECTBYET CITOCOO0B BHITIAJICHUSI KOCTEH
TaK, 4TOOBI TpaHU ObUTH OJMHAKOBBI HJIM TTOTIAPHO PA3IUIHBI?
3ananue 4. OnpeaenuTh YUCI0 UHBEPCHI B TOJACTAHOBKE:

(123456789J

7 3 6 8 2 95 41

3amanue 5. Haiitu kommno3uiuio 1e8yx nojacraHoBok f-g u g-f, riue f B3a7Th u3 3amanus 1, a g:

(123 456789
g_(519734568]
3aganue 6. JlaHbl 1Ba HEYETKMX MHOXKECTBA: A=={(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)}. Onpeienuth CTENICHL PABCHCTBA 3TUX MHOKECTB.

Tembl 6. BapuanT 3aganus.
3aganue 1. Bunapnoe otHomenne R: cymMmma Heu€THa, 3aJaHHOE Ha MHOYECTBE

A={7,12,13,16,17,19,20,21,22}, npeacTaBuTh C HIOMOUILIO rpada.
3apanmue 2. Haiitu kommnosunuio aByx rpagos Go-Gi, rie

Gi: 1t Gy: 1pe

2 3 2 3

3aganue 3. J{ns rpadoB U3 3a1aHus 5 MOCTPOUTH JeKapToBO npousBeneHue Gz X Gy.

Tewmbl 7. BapuanT 3aganus.

3apanme 1. Haiitu kpaTyaiimumii nyts u3 1 B 7
3apanme 2. IlocTpouTh 3KOHOMHYECKOE OCTOBHOE JIEPEBO

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



Tembi 8-9. BapuanT 3aianusi.

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

qHCIa PSJOM C JyraMd O3HA4alOT YCIOBHYIO JUIMHY AYTH, a 4YHCIa B KPY)KOYKaX O3HAYaroT
MIPOITYCKHYIO CITIOCOOHOCTD JIYT.

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

3ananue 2. PemuTh TPaHCIIOPTHYIO 3a/1a4y O MUHUMAJIbHOW CTOUMOCTH MEpeIadn
BeruuHbI moToka @ (t)=10

7.3. O0pa3en coaepxkaHusi KOHTPOJbHOI PadOTHI.

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

OobpazoBaresnbHas nporpamma: OakajgaBpuar

Hamnpasnenue nmoarorosku: 27.03.05 NunoBaruka (IIpoduns: YrpasieHue npoekraMmu
u(ppoBoi SKOHOMUKH)

Ounas popma o6yuenus. Cemectp: 2

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

VYueOHas aucuuruinHa: J{uckpeTHas MaTeMaTuka

KOHTPOJIBHAS PABOTA Nel
BAPHUAHT Ne N
1. TlonsiTHEe MHOXECTBa, MOJIMHOKECTBA, PABEHCTBA MHOKECTB, CEMEICTBA MHOYKECTB,
yHHUBEpcyMa, Oyneana.
2. Omepanuu HaJ HEYETKIMH MHOYKECTBAMH.
3. 3amaua.

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 YUCII0O UHBEPCUH B TIO/ICTAHOBKE:
1 2 3 456 7 89

21 987 6 5 4 3
3amganme 2. Haiitn kKommno3umuio AByX moactanoBok f.g, rae f B3saTh u3 3amanus 1, a

123 456 7809
5197 3 456 8

MOJICTaHOBKa §: J =

8. PACIIPEJAEJIEHUE BAJIJIOB, KOTOPBIE MNOJYYAIOT OB YYAIOIIUECS

@opMaMH NOTOYHOIO KOHTPOJISI 3HAHUU SABIISIOTCS:

KoHTposs 3HaHMI TEOPETHUECKOTO MaTepuasa MIPOBOIUTCS B BUJE OTIPOCA HA JICKIHSIX U
a00paTOPHBIX 3aHATHSIX.

KoHTposb npakTH4ecKoro MpUMEHEHHs] TEOPETHUYECKOTO MaTepualia MPOBOIUTCS B BUIC
pelIeHrs MPaKTUYECKUX 3ajaHui Ha 1abopaTopHbIX 3aHATHAX U HAa CPC.

HrtoroBasi 3auéTHasi OIEHKA BBICTABISETCA IO pPe3yJbTaTaM TMOTOYHOTO KOHTPOJIA,
KOTOPBIA COCTOUT CYyMMBI OIIEHOK 332 KOHTPOJIbHBIE PA0OTHI TTO0 KKJIOMY paszeny (C yaeabHbIM
BecoM Kaxaoro paszena 50%).

Htorm moTo4yHOrO KOHTPOJS MPOBOAATCS B ABa drama. Mrorm 1-if srama npoBomsTcs B
HauyaJIbHBIX YHCJIaxX ampesis, UTOTH 2-i 3Tana MpOBOAATCA B KOHEYHBIX yuciax masd. Kaxabril
9Tan OIEHUBACTCI MAKCHMAJIBHO BO3MOXKHBIMH OasioM 50 GamnaMu.

Opeanuzayuonno-yuebnas paboma cmyoeHma B ayAUTOPUU OIICHUBAETCS HA OCHOBE
TaKUX KPUTEPHUEB KaK MOCEIIAEMOCTh 3aHITUH, AKTUBHOCTh BO BPEMS MPOBEACHUS JIEKIIMOHHBIX
1 1a00paTOPHBIX 3aHATHNA (BOMPOCHI JIEKTOPY MO TeMe JISKIIMOHHOTO MaTepuasa, ydyacThe B
00CYXICHHH TIPOMICHHOTO MaTepHralia, pelieHre 3a1a4 y TIOCKH U T.I1.).

Camocmosmenvras u unousuoyanvras paboma cmyoenmos (CPC u UPC) orieHUBaeTcs
10 HamucaHuio pedepaToB MO HCCIAeAyeMON MpoOieMaTHKe, HE OXBAYCHHOHW JICKITMOHHBIM
MaTepuajioM MW 0O0s3aTeIbHBIMU JTA0OOPATOPHBIMHU 3aJaHUsAIMH (MakcUMaidbHO 2 pedepara,
KKJIBIH M3 KOTOPBIX HPUXOJMUTCS HA OTIEIBHBIM COACpI)KAaTEIbHBIA MOAY/h), a Takxke MPC
OIICHUBAETCS II0 BBIMOJHEHUIO JOMOJHUTEIBHBIX M PACUETHBIX 3aJaHui, 3aKPEIUISIOIINX
TEOPETUYECKHUE MOJI0KeHUd 1o Marepuaiam CPC.

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

Buja pa6otsl Banbl
OpranuzannonHo-y4eOHast paboTa CTyIeHTa B ayAUTOPHH 6
BrimonHeHue 1adopaTopHbIX padoT 60
WnpuBuayansHast paboTta cTyeHTa 7
CamocTrosiTensHas pabora 7
KonTponbshas padora Nel u Ne2 20
HroroBoe kojim4yecTBO 0a/1710B 100

CooTBeTCTBHE 02/1J1I0B OLICHKE

OreHka 1o naTuOAILHOM IIKaje
ECTS | Dxzamen, nupdepeHunpoBaHHbIN
3ayer

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 YIOBJICTBOPUTEIHLHO 3a1TCHO
60-69 E 3a4TEHO
3559 FX HEY/IOBJICTBOPUTEIILHO HC 3a1TCHO

0-34 F HE 3a4TEHO

9. OBECHEYEHMUE OBPA30BATEJIbBHOI'O ITPOLHECCA AJIs1 JINL C
OI'PAHUYEHHBIMHA BO3MOXKXHOCTAMMU 310POBbsS 1 UHBAJIM10OB

B xoze peanu3anuu AUCIHUILTAHBI HCIIOJIB3YIOTCS CIICAYIONINE JOTIOTHUTEIHLHBIC METOIbI
0OydYeHUsI, TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOU aTTECTAIlMH 00YJarOIMUXCsl B
3aBUCHUMOCTH OT UX UHIUBUYaTbHBIX OCOOCHHOCTEH:

1)t CrenbIX U CaboBUISIIIHMX:
— Jekiuu  OQOPMIISIOTCS B BHJAC DIIGKTPOHHOTO JIOKYMEHTa, JOCTYITHOTO C
MTOMOIIBI0 KOMITBIOTEPA CO CTCIMATN3NPOBAHHBIM ITPOTPAMMHBIM 00eCTICUCHUEM
— JUIA  BBHINIOJHEHHWS ~ 3aJlaHUsl  NPH  HEOOXOJUMOCTH  TPEIOCTABISACTCS
YBEJIMYUBAIONIEE YCTPONUCTBO; BO3MOXKHO TaKXKE HCIIOJIb30BAHHE COOCTBEHHBIX
YBEIMYMBAIOIINX YCTPOUCTB;
— TIMChMEHHBIC 33JITaHUS 0(POPMIIIOTCS YBEITUICHHBIM IIPU(TOM.
2) 1S TITYXHUX M CJIa00CIBIIIAIINX:
— JeKuuu opopMIIAIOTCS B BUJIE DJIEKTPOHHOTO JIOKYMEHTA,
— THChMEHHbIE 33aJIJaHUS BBIMOIHAIOTCS Ha KOMIIBIOTEPE B MUCbMEHHOU hopme;
— DK3aMEH TMpPOBOJUTCA B MHCBMEHHOM ¢opMe Ha KOMIIBIOTEpPE; BO3MOKHO
MpoBeJIeHUE B popMe TECTUPOBAHHUS.
3) 10151 JIUIL ¢ HAPYLICHUSIME OTIOPHO-BUTATENILHOTO amrapara:
— Jexuuu OoQOpPMISIOTCS B BHUAE DIIEKTPOHHOTO JIOKYMEHTA, JOCTYIHOTO C
MOMOIIBIO0 KOMIIBIOTEPA CO CIIEHUATU3UPOBAHHBIM TPOIPAMMHBIM 00eCTIeYeHIEM;
— THCHMEHHbBIC 33JIJaHUS BBINOIHAIOTCS Ha KOMIIBIOTEPE;
— DK3aMEH M 3a4€T MPOBOAATCS B YCTHON (pOpMe WM BBIMOJIHSIOTCS B MUCbMEHHOMN
(hopmMe Ha KOMIIBIOTEDE.

[Ipn HeoOXOIUMOCTH MperLyCMaTPUBACTCS YBEIMYEHUE BpPEMEHH JUIsl TMOATOTOBKH
OTBeTA.

[Ipouenypa  mpoBeaeHHS  MPOMEXKYTOUHOH  arTecTanuu Ui OOydarouiuxcs
yCTaHABIMBAeTC € Y4E€TOM HUX HUHAMBUAYAIBHBIX TCUXO(PHU3UYECKHX OCOOCHHOCTEI.
[IpomexyTouHas aTTecTalus MOXKET IPOBOAUTHCS B HECKOJIBKO TAIOB.

[IpoBenenue mpoleAypbl OLIGHUBAHUSA PE3yAbTATOB OOYy4YeHHs] JIOMYyCKaeTcs ¢
MCIOJIb30BAaHMEM JMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHIA.

Ob6ecrieunBaeTcst JOCTyN K MH(GDOPMALIMOHHBIM U OHOIHOrpagruecKuM pecypcaM B CETH
WNuTtepHer nmns kaxaoro oOywaromerocs B ¢opMmax, aJanTUPOBAHHBIX K OTPAHHUEHUSM HX
3JI0pPOBbS U BOCTIPUATHS HHPOPMAITIH:

1) st cnenbiX U CIaboBUAAIIHX:
— B I€YaTHOH (opMe YBEIHUEHHBIM HIPUPTOM;
— B (hopme IIMEKTPOHHOTO JOKYMEHTA,
2) 77151 TIIyXMX M CIa00CIBIIIAIINX:
— B HeyaTHOH (opme;
— B (hopme IEKTPOHHOTO TOKYMEHTA.
3) i 00yJaroIIUXCsl C HAPYIICHUSIMH OMOPHO-IBUTATEILHOTO amapara:
— B HeyaTHOH (opme;
— B (hopme IMEKTPOHHOTO TOKYMEHTA.
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10. MATEPUAJIBHO-TEXHUHYECKOE OBECIIEYHEHUE YYEBHOI'O TIPOLECCA

JlekunoHHbIE W JA0OpAaTOpHBIE 3aHATUS MO JUCHUIUIMHE «JIMCKpeTHas MaTeMaThuKa»
MIPOBOJIATCS B yUEOHBIX JIAOOPATOPUSIX:

— yueOHas 1abopatopus AJsl IPOBEACHUS 3aHATUN JIEKIIUOHHOTO THIIA, MPAKTHUYECKUX H
71a00paTOPHBIX 3aHITHUH, TEKYIIETO KOHTPOJS M MPOMEXyTOouHOU arrectanuu (aya. Ne 101: r.
Houenk, yin. Yemrockunien, 198a) — koMIuiekT ydeOHON MeOenn Ha 14 mocagouyHBIX MeEcCTa,
KOMIUIEKT pabodero Mecra IperojaBaTelis, MarHUTHAs JIOCKA; KOMIBIOTED B KOMILJIEKTE C
BBIXOJIOM B C€Th MYJbTUMEIUMHBIA MPOEKTOpP, HOYTOYK YueOHble, yueOHO-METOIUYECKUE
MaTepuabl Ui OpraHu3aluy yaueOHOTO IIpolecca;

— 3a;n 3neKTpoHHOW wuHpopmanuu. Mcnonb3yercs Uisi CaMOCTOSITENIbHONW pPabOThI
obyuaroruxcst (ayn. Ne 104-a: r. Jlowenk, mp. ['ypoBa, — KoMIUIeKT yuyeOHOM mebenu Ha 50
MOCAJIOYHBIX MECT, KOMITBIOTEP B KOMIUIEKTE (2 IIIT.).

Jlig camocTOsITEeNbHON pabOThl HCIHOJB3YIOTCS TEKCTOBBIE U 3JIEKTPOHHBIE PECYPCHI
HayuHoil OnbnnoTexkn yHUBEpCUTETA U IPYTUX AIEKTPOHHBIX 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 AUCIUIUIMHBI PUMEHSIIOTCS JIEKTPOHHOE OOydeHUe U
JMCTaHLIMOHHBIE 00pa30BaTeNbHbIE TEXHOIOTHH.

C  ucnosp30BaHUEM  pecypcoB  IIAaTQOpMBbI  JAUCTAHIMOHHOTO  00Opa3oBaHUA
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- N3matensckuii oM "Bunesamc", 2004. — 960 ¢

2. benoycoB A.U., TkaueB Cb. JluckperHas maremaruka: Yue0O. mist By3oB / Ilox pen. B.C.
3apyouna, A.Il. Kpumenko. - 3-e uzn., crepeorun. - M.: U3a-so MI'TY um. H.D. baymana,
2004. -744 c

3. Taspumnos I'. Il., Camoxenko A. A. 3agauu W ynpaKHEHHs MO JUCKPETHOW MaTEeMaTHKE:
VYu4eb. mocobue. — 3-e uzn., nepepad. — M.: DUSMATIINT, 2005. - 416 c.

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

5. TopbatoB B. A. ®yHnamMeHTaIbHbIE OCHOBBI IUCKPETHOUW MareMaTuku. MHbopMannoHHas
maremaruka. — M.: Hayka. ®uzmariur, 2000.—544c¢

6. JluckperHas maTemaruka: y4eOHO-METOAMYECKOEe MocoOue Asi CTYACHTOB HaIlpaBJICHUN
noarotoBku 38.03.05 busnec-undopmaruka, 27.03.05 Nunosaruka, 38.03.01 DxoHOMMKA
(mpoduib: MaTemaTuyeckue MeTo bl B skoHOMUKe)/ cocT. B.A. Kocrok. — Jlonenk: [Jonl'Y,
2023.- 175c.

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

8. Makoxa A. H., Caxntok II. A., YepssxoB H. U. /luckpernas matemaruka: Yue6. nocodue. -
M.: ©USMATIIAT, 2005. - 368 c.

9. MockunoBa I'. [luckperHas mMatematuka. MaremaTuka JUii MEHekepa B IpuUMepax U
ynpaxHeHusx. - M.: Jloroc, 2000. - 240 c.

10. TInotaukxoB A.Jl. JluckpetHas MaremaTtuka: Yd. 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.  JluckperHwni aHamu3: Yd4. mocobue  UIsL  CTYJCHTOB,
CICUUANM3UPYIOMINXCS 10 TMPHUKIATHON MaremMatuke U uHPOpMaTuKe; u3A-¢ 2-¢
ucnpasiennoe. CI16: Hesckwuii mpocnexr, 2000. — 240 c.: mi.

Co6onesa T.C. JluckperHas marematuka: yaeOHUK i ctyd. By3oB / T. C.CoGoineBa, A.
B.Ueukun; nox pea. A. B.Ueukuna. — M.: U3natensckuii neHtp «Axagemus», 2006. —
256 c.

Cynomnaro,C.B. [luckpernas wmarematuka yueOHWK s By3oB/ C.B.Cymoruiatos,
E.B.OBunnnukoBa. HoBocu6. roc. Texs. yu-T1. - U3n. 2-e. - M. : UHOPA-M ; HoBocubupck
:HI'TY, 2005. - 255 c.

Tummna B. B. [luckperHnas maremartuka 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. IllemeTkoBa. - M.: U3a-8o Poc. skxoH. akan., 2007. - 91 c.

SAb6nouckuii, C. B. BBenenue B AUCKPETHYIO MaTeMaTHKy : y4e0. mocoOue yisi BY30B IO
cnenmansHocTH "llpuxmannas marematuka" / C. B. S6nonckuit. - U3a. 5-e. - M. : Beicm.
k., 2008. - 384 c.

Jlonoanumenvhan numepamypa

AxumoB O.E. JluckperHas wmartemarwmka. Jlormka, rpymmsl, Tpadbel. - 2-¢ u3g.- M.,
JlabopaTtopust 6a30BbIx 3HaHu, 2001. - 376 c. - "TexHnueckuii yHuBepcuTeT".

AneckepoB @.T., Xabuna O.JI., I[lBapun JI.A. bunapHble oOTHoOWIEHUs, rpapsl u
KoJUIeKTUBHBIE pemieHus. - M., I'Y BIIID, 2006. - 300c.

Anses 10.A. Tropun C.®. JluckpeTHas MareMarWka W MaTeMaTHdecKas Jioruka. — M.:
dunance! u cratuctrka, 2006. — 368 c.

AcanoB M.O., bapanckuii B.A., Pacun B.B. [luckpernas maremaruka: ['padbi, MaTpousl,
aIToOpuUTMBL: YueOHoe mocodue. 2-¢ u3a.- Jlans, 2010. - 368 C.

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

lamxos, C.b. JluckpetHas maTemMaThHKa: YUYEOHWUK W TPAKTUKYM U aKaJIeMHYECKOTO
Oakanmappuata / C.b. I'amkoB, A.b. ®poinos. - JIrodepusrl: FOpatit, 2016. - 423 c.

3b1k0B A.A. OcHOBBI Teopun rpadoB.- M.: By3oBckas kaura, 2004. — 664 C.
KommnerorepHas muckperHas matematuka./ M.®. bonmmapenko u ap. — X.. Kommanus
«CMUT», 2004. — 480 c.

Kocrok B.A, IumkoBckuii I.1. CuHTE3 MUKPONPOTPaMMHBIX aBTOMAaTOB: MeToInuecKoe
noco6ue.— Jlorenk: M3a-Bo «Amekcy, 2004. — 40 c.

JlaBpoB U. A.,Makcumona JI. JI. 3agaun no Te€Opur MHOKECTB, MATEMaTHYECKON JIOTHKE U
Teopuu aroputMoB.— M.: @uszmatiut, 2004. -256 c.

HoBukoB @. A. JluckpeTHas mMaTeMarTuka Ui MPOTrPAMMMCTOB. YUYEOHUK JUIsl BY30B. 2-€
m3a. — CII6.: ITutep, 2007. — 364 c: ni.

Penpxun H.II. luckpernas matemaruka. - CI16, U3a. Jlans, 2003. - 96 c.

Xarrapa, I'. JluckpeTHas MaTeMaTHKa Ui IpOrpaMMUCTOB: YuebHoe nocodue / I'.Xarrapg,
. Ulnung, C. Vaiircaiiac; [lep. ¢ anrn. H.A. lluxosa; [Tox pea. A.A. Canoxenko. - M.:
BMHOM. JI3, 2012. - 627 c.

12. ”HO®OPMALIMOHHBIE PECYPCbI

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

Hayunas snextponHas Oubanoreka. — Mocksa : OOO Hayu. snektpoH. 6-ka, cop. 2000-2022. —
URL: https://elibrary.ru (mata o6pamenus: 01.01.2023). — Pesxxum goctymna: amst 3aperucTpup.
MOJIb30BaTeNel. — TeKCT : JIIEKTPOHHBIM.
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2. DnexTpoHHbli Katanor Hayunoit 6ubmuoreku JJOHELKOro rocy1apcTBEHHOTO
yuuBepcureta. — Jlonerk : Hb Jlonl'Y, 1999— . — URL.: http://catalog.donnu.education (mara
obpamenus: 01.01.2023). — TekcT : MEKTPOHHBIH;

3. YueOHuUKHM M apyrue KHUrM o maremaruke URL:
http://eqworld.ipmnet.ru/ru/library/mathematics.htm (mara oopamenus: 31.03.2023). — Pexxum
noctymna: cBOOOHBIN. — TeKcT : aIeKTpoHHbII

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

5. Texnmnueckas oubmuoreka URL: http://techlibrary.ru/ (nata ob6pamenus: 31.03.2023). —
Pexum noctyna: cBoO60oAHbBIN. — TEKCT : 37€KTPOHHBII;

6. Hayunsie sxypaanst ®T5OY BO «J{onI'Y» URL: http://donnu.ru/science/journals (nata
obparmenus: 31.03.2023). — Pexxum noctyna: cBOOOAHBINA. — TEKCT : AIEKTPOHHBIH.

7. Hayunas snekrpoHHas 6ubnuoTteka [DaekTpoHHSBI pecypc]. Pexunm gocrymna:
http://elibrary.ru/

8. Koncnekr kypca: Jluckpernas matematuka. E.B. IIpoconynos, 2009,-237c.
[DnexTponHsIit pecypc oudaunorexku CITOI'Y]. Pesxum mocryma: http://apmath.spbu.ru

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

13. IPOI'PAMMHOE OBECIIEYHEHHE

1. Windows 7 PRO (xopnopatunas nutien3ust JJoal'yY Ne 46484614);

2. Microsoft Office (koprioparuBHas auniensust JJorl'Y munensust Ne 46472919);

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

4. JIuuensuun GPL, Apache, BSD mis cBoGogHOTO mporpaMMHOro obecredenus: 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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