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PabGouas mporpamma rocyzapcTBeHHOM uTorosoi arrecranuu «IloaroroBka k caave u
caava rocyaapcTBEHHOro JK3aMeHa» s Oo0yJyarolmMXCs IO HalpaBlIeHHUIO MOATOTOBKH
01.03.02 Tlpuxnannas matematuka u uHbopmaruka (ITpoduns: IlpuknanHas mMaTemMaTHka U
MH(pOpMATHKA), cocTaBleHa  Ha OCHOBaHUH ®erepaibHOTO roCy/J1apCTBEHHOT O
00pa30BaTeILHOrO CTAaHZApTa BbICLIEro oOpa3oBaHus — OakajaBpuaT [0 HaIpaBIEHHUIO
noarotoBku 01.03.02 Ilpukinagsas marteMaTHKa W HHGOPMATHKA, YTBEPIKIECHHOTO MPUKA30M
Mununcrepcrsa oOpazosaHus U Hayku Poccniickoit @enepanuu ot 10 suBaps 2018 r. Ne 9 (¢
u3M. u joi.), Ilopsanka opraHuzaluyu U OCYHIECTBICHHS 00pa3oBaTeIbHON AESTEILHOCTH 10
oOpazoBaTeIbHBIM IIpOrpamMMaM BbICIIEro oOpa3oBaHus — Mporpammam OakanaBpHara,
nporpaMMasM  CHeIHaJHTeTa, HporpaMMaM  MardCTparypbl, YTBEPKIAECHHOIO  INPHUKAa30M
MiHICTepCeTBa HAYKH U Bbicuiero oopasosanus Poccuiickoii ®enepawun ot 06 ampens 2021 r.
No 245 (¢ u3M. W I0M.), B COOTBETCTBHH C YUeOHBIM MITAHOM, YTBEPKICHHBIM Y UEHBIM COBETOM
OI'BOY BO «loul'¥Y» nns madopa 2024 roa.

PazpaboTunk:

npogdeccop kadeapsl TEOPUH YIPYTOCTH

1 BBIYHC/IMTEIbHON MaTeMaTHKH

um. akaz1. A.C. KocMonamMuanckoro,

1-p (pu3.-Mar. HAyK, JOLEHT /7?]?/’—7 P.H. Heckopones
L™

Pabouas nmporpamma onxoOpeHa Ha 3acemaHul KadeApbl TEOPHH  YOPYrOCTH H

BBIYMC/IMTEIbHON MaTeMaTHKU UM. akal. A.C. KocMomaMuaHckoro.

ITporokoa ot 26.03.2024 r. No 10.

Bpuo 3aBenytoiero kadeapoii ”7)’):7 P.H. Heckopones
&—//Z/

COI'JTACOBAHO:

Jlekan daxyapTeTa MaTeMaTHKH H

HH(POPMAIIMOHHBIX TEXHOJIOTHi = ¥/ N.A. Mouceenko

28.03.2024 r. [ L

=

YuebHo-meTonnyeckas KoMUccHs (aKyIbTeTa MaTeMaTHKH U HHYOPMALIHOHHBIX TEXHOJIOTHIA.

[Iporokon ot 27.03.2024 1. Ne 3. )
[Ipencenaresns %/ JLU. Censikora

' §
/

PykoBonutesnb 0ocHOBHOI npodeccrnoHaNbHON
oOpazoBaTeIbHOH IPOTrpaMMBl,

A-p pu3.-Mar. HayK, JOLEHT /y/}?)&? P.H. Heckopones
26.03.2024 r. i
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1. MECTO I'OCYJAPCTBEHHOU NTOIOBOM ATTECTALIMU B CTPYKTYPE
OBPA3OBATEJIBHOM ITPOI'PAMMBI

K HUTOroBbIM aTTECTAllMOHHBIM HCIBITAHUSAM, BXOJAIIUM B COCTaB I'OCYAapCTBEHHOU
UTOrOBOM aTTecTaliy, AOIMYCKalOTCs JIMIA, B IOJHOM 00beMe YCIEIIHO 3aBEPIIUBIINE OCBOCHHE
OCHOBHOHM 00pa3zoBaTeIbHON MPOrpaMMbl IO COOTBETCTBYIOIIEMY HANpPaBJICHUIO MOATOTOBKU
BbICHIETO MPO(ECCHOHAIBHOr0 00pa3zoBaHusA. Ilpu ycnoBHH yCHEHIHOTO MPOXOXAEHUS BCEX
YCTaHOBJICHHBIX BHJ/I0B UTOTOBBIX aTTECTAL{MOHHBIX UCIBITAHUHN, BXOJAIIMX B I '0Cy1apCTBEHHYIO
UTOTOBYIO aTTeCTalHI0, BbIMyCKHUKY JIOHIY Bblaercs auruioM 06 o6pa3oBaHUM C IPUCBOCHUEM
OTIpe/IeIIeHHON KBATU(PHKAIINH.

I'ocynapcTBeHHas UTOrOBast aTTECTALMA IS BBIITYCKHUKOB, OKAHYMBAIOIUX 00YUYEHHUE 110
o0Opa3oBaresibHON porpaMme 1o HarpasiieHuto noArotosku 01.03.02 «Ilpuknaanas maremaruka
u uHpopmaTuka», oOpa3oBaTenpbHOW mporpammbl «bakamaBpuar» BKIOYaeT B cels
TOCYJApPCTBEHHBIN O5K3aMEH M 3alllUTy BBITYCKHOW KBaTH(PHUKAIMOHHOW paboThl. JlaHHBIHA
JOKYMEHT — 3TO HpOrpaMMa rocyAapCTBEHHOI0 5K3aMeHa I10 CHEeLHaTbHOCTH (MaTeMaTHKe U
uH(pOpMaTHUKe).

I'ocynapcTBeHHBIH 3K3aMeH IPOBOJUTCS B OJIMH 3Tall, yCTHO, o Omneram. Kaxpiii Ouer
Ha TOCYJApCTBEHHOM 5K3aMEHE COJIEPKHUT JBa TEOPETHYECKUX BOIPOCA U3 pasfesa 5 U OJHO
IIPAKTUKO-OPUEHTUPOBAHHOE 3aJaHME, TUIBl KOTOPBIX YyKa3aHbl B paszzaene 6 HacTosuen
IIPOrPaMMBI.

JUINTENbHOCTh YCTHOIO OTBETA HA TOCYJAapPCTBEHHOM JK3aMEHE HE JIOJDKHA COCTaBIATh
6onee 30 munyT. HopMaTuBHBIN CpOK MOArOTOBKM BBITYCKHUKA K OTBETY Ha ['ocynapcTBeHHOM
sKk3aMeHe — 60 MUHYT.

2. OIMMCAHME I'OCYJAPCTBEHHOM UTOI'OBOM ATTECTALIMN

2.1.00mas xapakTepucTuKa

HaumeHoBaHue mokazarens 3HaueHHe MoKa3aTess
Ha3zBanue oOpa3oBaTenbHOM MporpaMmbl 01.03.02 IlpuknanHas MaTeMaTuka u
undopmaruka ([Ipodws: [puknanHas
MaTeMaTuKa U HHpOpMaTHKa)

udp 1 Ha3BaHUE B COOTBETCTBUU C b3.b.1. [ToaroroBka k cgaue u ciaya
y4eOHBIM TIAHOM roCyJapCTBEHHOr0 SK3aMeHa

YacTh 00pa3oBaTeabHON MPOrpaMMbl bazoBas yacTp

KosnuecTBO 3a4eTHBIX eAMHHIL / BCETO YacoB 3/108

2.2.Pacnipenenenne 4acoB 1Mo GopmMaM U IMeproaaM 00yUdeHHS

OO011ee KOJIMYECTBO 4acOB
o
E CaMOCTOSI-
dopma 21 8 5 - o
> | 2 JeKIU- | jJabopa- | MpakTH- | TEIbHOU opma
00yueHus 23 BCETO
Y OHHBIX | TOPHBIX | YECKHX | paboThI + KOHTPOJIS
KOHTPOJIb
Ounas 4 8 — — — 108 108 JK3aMeH

3. LEJIM TOCYJAPCTBEHHOI UTOI'OBOM ATTECTALIUU

[lenpto W 3amaveid rocyAapCTBEHHOW HTOTOBOM aTTECTAllMM SIBISETCS YCTAHOBJICHHUE
YPOBHSI TOATOTOBKM BbIMycKHUKAa JIOHI'Y K BBINONHEHHIO NPOQECCHOHANBHBIX 3alad H
COOTBETCTBUS €r0 MOJArOTOBKU TPeOOBaHUSAM TOCYJAapCTBEHHOTO 00pa30BaTeIbHOIO CTaHIApTa,
npoBepka CHOPMUPOBAHHOCTH KommeTeHuui, ompeneneHHsix B ['OC BIIO mo panHOMY
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HANPaBIIEHUIO TIOJTOTOBKM B paMKaxXx OCBOCHHS COOTBETCTBYIOIICH 00pa3oBareinbHOU
MIPOrPaMMBI.

4. KOMIIETEHLIM OBYYAIOIIEI'OCA, POPMUPYEMBIE B PE3YJIbTATE
OCBOEHM S KOMIIOHEHTA OBPA3OBATEJIBHOU ITPOI'PAMMEBI

4.1 KoMmmeTeHuu

OIIK-1. Cnocoben mnpuMeHSATh (PyHIaMEHTaJIbHbIC 3HAHUS, IOJYyYEHHBIE B OOJIACTH
MaTeMaTH4ecKnuX M (WJIM) €CTECTBEHHBIX HAyK, W HCIIOJIB30BaTh WX B MIPodecCHOHATbHOU
JIeSTCIIEHOCTH.

OIIK-2. CrocoOeH HCIoJib30BaTh M AJalTHPOBATh CYIIECTBYIOIIHME MaTEMAaTHYECKUE
METOJIbI U CUCTEMBI IMPOTPAMMHPOBAHUS JJIsi Pa3pabOTKU U peaTu3aliy aIrOPUTMOB PEIICHHS
MPUKJIATHBIX 33]1a4.

OIIK-3. CnocobeH TUpUMEHATh W MOIU(MUIIMPOBATH MATEMATHUYCCKUE MOJCTH JUIS
penieHus 3a1a4 B 001acTH Ipo(hecCHOHATBLHOM IeITeIbHOCTH.

[1IK-1 CnocobeH npenojaBaTh KOMIIbIOTEPHBIE HAYKU B 00pa30BaTEIbHbIX OpraHU3alUsX.

[IK-4 CnocobeH ocCyIIecTBISATh MPOEKTUPOBAHUE HH(POPMAIIMOHHO-TEXHOJIOTUYECKUX
CHCTEM U TIPOJIyKTOB U COMPOBOXKAATH Y’KE TOTOBBIC PEIICHUS.

IIK-5 CmocoOeH mnpoeKTHpoBaTh, CO3/1aBaTh, MOJECPHU3UPOBATH U COMPOBOXIATh
MH()OPMaAITMOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI.

I[IK-6 CrocobeH mpoeKTUpOBaTh, CO3/1aBaTh, MOJM(PHUIMPOBATH M COMPOBOXKIATH
MH(OpPMaLIOHHBIE PECYPCHI.

5. TEOPETUYECKME BOITPOCHI K UTOI'OBOM ATTECTALIUN

Jns mposenenus locynapcTBEHHOW MTOroBOM arTecTaliui C(OPMHPOBAHBI  OJIOKH
TEOPETUYECKUX BONPOCOB. Borpockl copepxar MOHATUS, PAKThl U METOJIbl, 3HAHHE KOTOPBIX
JIOJDKEH TPOJIEMOHCTPUPOBATh CTYIEHT Ha k3aMeHe. [Ipu oTBete mo Omiiery HeoOX0AUMO 3HATh
TaK)Ke BCE MOHATHUS U YTBEPIKJICHUS, Kacarolllecsl TEOPETHUECKUX BOIPOCOB M PEIICHUs 3ajau.
Bomnpocs! crpynnupoBasbl B 0J0KH M0 yU€OHBIM JUCLHUIUIMHAM.

«MaTemMaTHYeCKUIl aHATU3»

1. Tlonstue orpaHUYEHHON U cXopsmielcs B R™ mociaeqoBaTeIbHOCTH, CBSA3b MEXK/Ty HUMH.
Jlemma bonbpuano-Beliepmtpacca.

2. Tlonsartue HenmpepbIBHOM (DYHKIIMH OJTHOTO IEPEMEHHOTO B TOUKE U Ha MHOXkecTBe. CBOHCTBa
(GyHKIM, HEMIPEPhIBHBIX HA OTPE3KE.

3. Tlonsarue nuddepeHunpyemMoit B TOUKEe U HA MHOKECTBE (DYHKIIMH OJTHOTO EPEMEHHOTO,
HeoOxoaumoe yenosue nuddepermupyemoctu. Teopema Jlarpanxa 0 KOHEUHBIX
IPUPALICHUSIX.

4. Tlonarue quddepeHurpyeMoil pyHKIIMM MHOTHUX IepeMeHHbIX B Touke. Heobxonnmele u
JIOCTaTOYHbIe ycIoBUs AuddepeHInpyeMocTH (PyHKIUN B TOUKE.

5. Tlonstue cxoasuierocs yrciaoBoro psaa. Kpurepuii u npru3Haku cpaBHEHUSI CXOAUMOCTH
MOJIOKUTEIBHOIO YUCIOBOTO psija.

6. Ilonsrue mHTErpUpyeMoii Ha oTpe3ke [a; b] GyHKIHH, HEOOXOIMMOE YCIIOBHE
UHTETPUPYEMOCTH, CyMMBbI JlapOy, KpuTepuili HHTErpUPyEMOCTH, Teopema 00
MHTETPUPYEMOCTH MOHOTOHHOM Ha OTpe3Ke (PYHKIIUH.

7. TloroueuHas U paBHOMEpPHasi CXOAUMOCTH (PYHKIMOHAIBHOM MOCIE10BaTEIbHOCTH Ha
MHO’KECTBE, npezenbHas GyHKuusa. Teopema o HEPEPbIBHOCTU MpeenbHON QYyHKIUN
(YHKIMOHATIBHOH MOCIEI0BATEILHOCTH.

8. IloroueuHas u paBHOMEpHas CXOIUMOCTh (PYHKLMOHAIBHOTO psifa. Kpurepun
pPaBHOMEPHOW CXOAUMOCTH (YHKIMOHAIBHOTO psina. [Ipusznak Beliepmrpacca paBHOMEpHO#
CXOUMOCTH (PYHKLMOHAIBHOTO PAAA.
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CoOcTBeHHBIN HHTETpa, 3aBucanuii or napamerpa (CU3II). Teopema o npenenbHOM
nepexonae mia CU3II, cnencrBue o HenpepsiBHOcTH CU3IIT B TOUKE.

HecoOcTBeHHBII HHTErpa ¢ EAMHCTBEHHON 0CO00M TOUYKOM, ero cxoaumocTs. Kpurepun
CXOAMMOCTH HECOOCTBEHHOI'O MHTETpaIa.

IToHsITHE KPUBOJIMHENHOrO HHTErpaga BToporo pojaa B R%. ®opmyna I'puna.

«udppepeHunajibHble YPABHEHUD)
Teopema Kommm-TTukapa niist ypaBaenus y' = f(x,y) B ciydae mpsMOyroJibHOM 001acTH
(TokazaTh SKBUBAJIEHTHOCTH 3a7a4uu Kol 1 COOTBETCTBYIOIIETO HHTErPATIbHOTO
YpaBHEHHUS).
JIuneliHOe HEOTHOPOJHOE YpaBHEHHUE MTEPBOTo nopsika. Pemenne meronom Jlarpanxa
(mpUBeCTH OMMCaHKUE METO/1a B OOILEM BHJIE).
OynnameHTanpHas cuctema pemienuit (OCP) nuneitHoro quddepeHnnansHOro ypaBHeHHUS -
r'0 TIOPsI/IKA C HEMIPEPBIBHBIMU KO3 unreHTamMu (onpeeneHue, J0Ka3aTh CyIeCTBOBAHNE
OCP unu TeopeMy 00 0011IeM pELICHUN YPaBHEHHUS).
[TocTpoenne GpyHIaMEHTAIBHON CUCTEMBI PEIICHUH TMHEHHOTO OTHOPOJHOTO YpaBHEeHUs N
-T'0 MOPSIJIKa C TOCTOSTHHBIMU KOA(HUITUEHTaAMH.
Pemenne HeoAHOPOJHOTO TMHEMHOTO AUPPEPEHNATBHOIO YPAaBHEHUS -TO TIOPSAAKA C
MOCTOSTHHBIMU KO3 (QUILIMEHTaMH C MTPaBOi YacThIO B BUJI€ KBA3UMHOTOYJICHA.

«AJiredpa u reomMeTpush)
Iongarusa u d)aKTI)I, KOTOPBIC AOJI?KEH 3HATh CTYJACHT.

Matpuus! 1 onepauuu Hajg HuMu. OOpaTHast MaTpuIa.

Jlunelinble mpeoOpazoBaHus U UX MaTpHilbl. COOCTBEHHBIE 3HAUEHUSI U COOCTBEHHBIE
BEKTOPBI.

OcHoBHast TeopeMa anredpbl U €€ CIIeCTBUS.

BGKTOpLI, Oorepanru Ha HUMH (CJ'IO)KGHI/IG, YMHOKEHUEC Ha YHUCJIO, CKAIIAPHOC, BEKTOPHOC U
CMCIIaHHOC HpOI/I3B€I[CHI/I$I) KOJUIMHCAPHOCTb U KOMIIJTAHAPHOCTb BEKTOPOB.
TeopeMbl 1 d)ODMVJ'ILI, KOTOPEIC H€O6XOI[I/IMO 3HATh C J10KAa3aTCJIbCTBOM:

dopmyrna HaXOKIEHUS 00pPaTHON MAaTPHIIBL.
JInHeiHas 3aBUCUMOCTb CUCTEMBI BEKTOPOB.

Kpurepuii COBMECTHOCTH CUCTEMBI IMHEHHBIX YPAaBHEHUM.

«JluckpeTHas MaTeMaTHKa»
Pa3mernienusi, coueTanus, IepecTaHOBKU 0€3 MOBTOPEHUIA.
Pasmenienusi, coueranus, NepecTaHOBKH C IOBTOPEHUSIMHU.
bunomuanbHas popmyna.
Meroa penieHust TMHENHBIX PEKYPPEHTHBIX COOTHOIIEHWH BTOPOTO MOPSIKA.

«MeToabl ONITHMHM3ALMI)
[Tnan 3amaun nuHENHHOrO MporpaMMupoBannsa. ONOpHBIN IIIaH.
Kanonnueckuit Bu 3aa4M JMHEWHOTO TPOTPaMMHUPOBAHUS.
JIBOoMiCTBEHHAs 3a7ja4a JUHEHHOIO IIPOrPaMMUPOBAHUS.
TeopeMbl JBOMCTBEHHOCTH B JIMHEHHOM MPOrPaMMHUPOBAHUH.
Teopema 00 ONTUMaIbHOCTHU IUIAHA B CUMIUIEKC — METOJIE.

«KoMnbrTepHbIE CETH
Turmesl ceteii; 0a30BbIE TOIOJIOTHH.
Ceresie mogenu OSI.
[Tporokon TCP/IP (apxutekTypa, mapameTpsl HacTpoiiku, IP anpec, macka mojceTH, muto
110 YMOJTYAHHUIO).
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Mertonbl gocryna.

Ceru Ethernet.

[IpuHIUIIBEI M TPOTPaMMHbBIE CPEICTBA TUATHOCTUKA U MOHUTOPUHTA JTOKAIBHBIX CETEH.
[TpuHLIMIIBI OpraHu3aluy epeadyn JaHHBIX B II00ATBHBIX CETSIX.

«YHCIeHHbIE METOAbI»

[ousaTus 1 HakThl, KOTOPHIEC JOIKEH 3HATH CTYCHT:
3aaya UHTEPIOIUPOBAHUS (PYHKIIHH.
Wutepnomsiunonnsie Gpopmynsl Heiotona-Koreca.
MeTtoapl uTeparuii a1 HeJTMHEHHBIX YpaBHEHUH (XOPI U KacaTelIbHBIX ), UX
reOMETPUYECKast UHTEPIPETALIUs.
Meton utepanuu 115 CUCTEM JIMHEWHBIX anredpandeckux ypaBHeHui. [loctaHoBka 3a1aun
Y JOCTaTOYHOE YCJIOBHE CXOJAMMOCTH.
OpnomraroBeie MeTo bl perienus 3a1a4u Komu. [IpubnukxeHHbIe METOIbI PEeLICHUS 3a1auu.

TeopeMsbl 1 GOpPMYITBI, KOTOPBIE HEOOXOIMMO 3HATH C JIOKA3aTEILCTBOM:

Nutepnonsimonneiii MHOrouseH Jlarpanxa. I'eoMeTpruiecKuii CMBICII.
WHTepnoasinuoHHbIe KBagpaTypHbIie GopMyisl. BeiBox mpocToil u 000011eH oM (HOopMyIIbI
Tpaneuuii, [Torpemrnocts Gopmybl.
Meron xopa Uil pelieHUs] HEJTUHEHHBIX YPABHEHUM. Y CIIOBHSI IPUMEHUMOCTH METO/A.
Merton KacaTeNbHBIX JJI PELICHUS] HETMHEHHBIX YPaBHEHUH, YCIOBUE IPUMEHUMOCTH
METOJA.
Meton utepanuii s perieHus CUCTEM JIMHEHHBIX anreOpandyeckux ypaBHEHUH.
CxonuMocCTh METO/1A.
OnHoiaroBeie MeTObI peieHus 3aaaun Komu. Merop Ditnepa.

«SI3bIKH M METOAbI IPOrPAMMHUPOBAHUSD)
[lepemenHble, MacCUBBI M yKa3aTenu 0a30BbIX U IPOU3BOJHBIX TUIIOB, MHUIIMATIU3ALM,
JOIyCTUMBIE OIEPALIMY HAJl HUMH, BBIPDAKCHHUS.
[{mKBI, BIOKEHHBIE HUKIIBI, OIIEPATOPhI LIMKJIOB, IOJrOTOBKA U U3MEHEHHE ITIEPEMEHHBIX B
LUKJIAX.
OyHKIMH, UX ONpeJeNeHne, GopMalbHble TapaMeTpbl, IPOTOTUIBL. MeToabl epeaaun
uHpopmanuu B GyHKIUIO U U3 pyHKuK. [IpoekTupoBanue u cocTaBieHUE MPOrpaMm
MOAYJIBHON CTPYKTYPBI.
[TpoekTrpoBaHKUEe NPOrpaMM B COOTBETCTBHH C 0O0bEKTHO-OPUEHTHUPOBAHHON TEXHOJIOTHEH.
Knaccsl, cexiun goctyna. JlaHHbIe-4IeHbI, METO/IbI, IPYKECTBEHHbIE (QYHKIUH.
OO0nbekThl. CTaTnyeckre U HecTaTUYeCKHe WieHb! Kinacca. KOHCTPYKTOpBI U 1€CTPYKTOPBHI.

«Teopus BepoATHOCTEH M MAaTeMATHYECKAasA CTATUCTHKA)
[ousTHs ¥ HaKThl, KOTOPHIE JIOJIKEH 3HATh CTY/ICHT:

Omnpenenennst BEpOSITHOCTH.
CBolicTBa BEpOSATHOCTEN, YCIOBHBIE BEPOSTHOCTH, (OPMYJia IOJTHOU BEPOSITHOCTH.
®dopmyna baiieca, He3aBUCHMOCTH COOBITHH.
Omnpenenenue cirydaifHON BeIMUYUHBL, (PYHKIUU pacIpeieieH s, IJI0THOCTH
pacipeneneHus.
YuciioBbIE XapaKTEPUCTHUKU CIIyYalHbIX BEJIMYMH: MAaTEMAaTHYECKOE OKHUIaHHE, TUCIIEPCHSL.
OcHoBHBIE pacnpeaeneHus: OMHoMHuanbHoe, [lyaccona, reomerpuyeckoe, paBHOMEPHOE,
MIOKa3aTeIbHOE, HOpMaJIbHOE. VX 4nCI0BBIE XapaKTEPUCTUKH.
He3zaBucumele ciayyaiiHble BETMUUHBI, KOAPOUIIMEHT KOPPEISIHH.
XapaKkTepuCTUYECKUE U MTPOU3BOASIIIE (DYHKIIMH.
TeopeMbl U GopMyIIbl, KOTOPbIE HEOOXOMMO 3HATh C JI0KA3aTEILCTBOM:
dopMyIia MOJIHON BEPOSITHOCTH.
bunoMuaneHOE pacnpenesieHue.
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11. YwucnoBsle XapaKTEpUCTUKH CIy4yalHBIX BENUUYUH. VX cBOiCTBA.

12. ®opmyna cBepTKH.

13. JloBepuTenbHBINA UHTEPBAJ JIJI51 HEU3BECTHOT'O MAaTEMAaTHYECKOTO OXKUIaHUSI HOPMAIBHO
pacripe/ieIeHHON BBIOOPKH, TUCTIEPCHs KOTOPOM M3BECTHA.

6. TUIIbI 3AIAY

DK3aMEHAIIMOHHBIH OWJIET TOCYJapCTBEHHOTO 9JK3aMEHa BKIIOYAeT 3aJaHus 10
qucuuiuinHaM «MaTteMaTtudeckuil aHanus», «Asredpa u reomerpus», Teopus BeposTHOCTEH U
MaTeMaTHUYeCKasi CTaTUCTHKAY, «/luddepennmansapie ypaBHEHUNY, «J{UCKpeTHAs MaTeMaTHKa,
«Hucnennele MeTOIbD», «MeToapl ONTHUMM3ALUW», «SI3BIKM M METOIbl IPOIPAMMHUPOBAHUAY,
«KommnbroTepHble ceTu». 31€Ch NPEICTaBICHbl TUIIbI 3aJaHU.

O0pa3ubl 3aIaHui

Ilo nucouinmmae «MaTeMaTHYeCKHIl aHAJIN3»

3aoanue 1. Haiinure uionans GUTypsl, OrpaHHYECHHOW KPUBBIMH, 33JaHHBIMA

ypaBHeHuHsIMH Y = 4X — X2 n y=4-X.
0
3adanue 2. ccrienoBath psij Ha CXOJAMMOCTh Z 3
n=1
ITo mucuuruinae «/AugdepeHunanbHbIe YPaBHEHUD)
3adanue 1. Peumts 3amaqy Komm Y — 2y +y = X2 , y(O) =1, y'(O) =0.
[To muciuiuinHe «Anredpa u reoMeTpHs»

3aoanue 1. JlaHbl BEpIIMHBI TPEYTOILHUKA A(O;Z;O), B(—2;5;0), C(—2;2;6).

Haiitn ero miomans.
3aoanue 2. Hailtu coOCTBEHHBIE 3HAUEHUS] U COOCTBEHHBIE BEKTOPBI MAaTPHIIBI

-1 6
2 6

A=

Ilo gucuumniuae «I[I/ICerTHaﬂ MaTeMaTHKa»

3aoanue 1. 30 yenoBek royocyroT 3a 5 kaHaAUAATOB. CKOJIBKUMHU CIIOCOOAMH TO MOXKHO
cenaTh, eciu

a) MOMMEHHOE rOJIOCOBAHUE;

0) YYUTBIBACTCS TOJIBKO YUCIIO TOJIOCOB, MOJAHHBIX 32 TO WM MHOE MPEIOKEHNE?

3adanue 2. 113 100 cTyA€HTOB aHTVIMICKUM SI3bIKOM BJIAJICIOT 28 CTYAEHTOB, HEMEIKUM —
30, ¢paHIry3ckuM — 42 , aHTIMACKAM M HEMEUKHM — 8, aHTJIMHCKUM U (paHiy3ckum — 10 |
HEMEIKUM MU (PaHIy3CKUM — 5, BCE€ TpPH s3bIKa 3HAIOT 3 cTyaeHTa. CKOJBKO CTYACHTOB HE
BJIQ/ICIOT HU OJTHUM U3 TPEX SI3bIKOB?

Ilo mucuuruinue «MeToabl OMTUMHU3 AN



1. 3aoanue 1. Pemnre 3a1auy JUHEHHOTO MPOTPAMMUPOBAHUS IPAPUICCKHU:
max (6x1+3x2)
X1 +x, 21,
—3x; + 5x, < 15,
6x, + 6x, < 36,
X1>0, X2>0.

[To qucumtuinbae «YucJIeHHbIE METOIBI
3aoanue 1. ITocTpouTh HHTEPIOISAIMOHHBIN MHOTOWIEH Jlarpanxka ajs TabIuaHO
3aJ]aHHOW (PyHKIMH

X ()
0.15 3.21
0.55 2.45

1.0 1.52

3aoanue 2. BprauciauTh NpUOTMKEHHO HHTETpajl IO MPOCTOH ¢opMmylie CpeaHux

IIPSIMOYTOJIBHUKOB
1

!:(x2 —(2—x)2)dx

CpaBHI/ITB IMOJIYYCHHOC 3HAUYCHUC C TOUHBIM 3HAYCHUECM JAaHHOI'O MHTCTpaJia U 00BACHUTH
X COBIIAACHUEC NJIM HECOBIIAACHUC.

[To nucrumuivHe «$I3bIKH M MeTO/IbI NPOTPAMMHUPOBAHUSD)

3aoanue 1. Poct kaxoro crynenta rpynisl, coctosimeit us N uenosex (N — neuernoe),
XpaHUTCS B MaccHBe a[ N ] . CocTaBUTh IIpOrpaMMy, ONPEAEISAIONIYI0 POCT CTYAE€HTa, KOTOPBII

OBI OKa3aJICsl B CEPEIMHE MIEPEHTH B CITy4ae TOCTPOCHHUS €€ 10 POCTY.
3aoanue 2. CocrtaButh (QyHKIMIO (OPMUPOBAHMS DIIEMEHTOB &; j H b; j JBYMEPHBIX

maccusos AlN][M] u B[N][M], a Taxxe dpynkuuto HaxoxmaeHus Npou3BeeHUs STUX MaTPHIL
C[n][m] c snementamu, nonyuaempivu no popmysie

r . . . .
CGj = Zaik 'bki , €CIIN aij =x'+ yJ, b'J :nyl + yXJ.
k=1
Ucnonb3ys 5TH (QYHKIMH, COCTABUTH MPOrpamMMmy (OPMHUPOBAHHUS ¥ BBIBOJA JJIEMEHTOB
MPOU3BCACHUA MPAMOYT'OJIbHBIX MAaTpPUIL C = A. B IpU 3aJaHHLIX 3HAYCHUAX ITApaMETpPOB
3a/la4, BBOAUMBIX C KJIIaBHATYPBHI. HpI/I COCTaBJICHUH IIPOTrpaMMBbI YUCCTb, YTO MATPHUILIbI UMCIOT

pasmepsr A[5][10] u B[10][20].

[To nucuuminue «Teopusi BepoATHOCTEH U MATEMATHYECKAS CTATUCTHKA)

3aodanue 1. VI3 ypHbBI, B KOTOPO# cHavyayia ObLTO N OENIBIX M M YepHBIX MIAPOB, OJIHY 3a IPYTOit
0e3 BO3BpalleHHs] BBIHUMAIOT TpH Iapa. O0o3HauuM A, B coObITHS: «BTOpPOH IIap YepHBIN»,

«TIEPBBIi 11ap YEPHBIH» COOTBETCTBEHHO. BhuncauTh BeposTHOCTL P ( Al B).
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7. OBPA3EIl D5K3AMEHAIIMOHHOI'O BUJIETA 1 KPUTEPUN OLIEHVIBAHWA

7.1.006pa3zer conepxaHus IK3aMEHAIIMOHHOTO OMIeTa
SK3AMEHALIMOHHBINA BUIET Ne X

1. ITonsarue nuddepeHimpyeMoit B Touke ¥ Ha MHOKECTBE (PYHKIIMU OJHOU MTEPEMEHHOM,
HeoOxoaumoe ycnoBue nuddepenimpyemoctu. Teopema Jlarpanka 0 KOHEUHBIX MPUPAIICHUSX.

2. Mertoa KacaTellbHBIX JJIsl PEellIeHUs HETUHEHHBIX YpaBHEHUH, YCI0BHE TPUMEHUMOCTH
METOo/1a.

3. Y mamsbl 2 si6510ka 1 3 rpymd. Kaxaplil 1eHb B TEUCHHE 5 THEH MOAPST OHA BBIIAET 10
onHoMy (GpykTy. CKOTBKUMHU CIIOCOOAMU OHA MOXKET 3TO CACNATh?

VYTBepxkaeHo Ha 3aceganuu CoBeTa (¢akynbTeTa MaTeMaTHKd U HHPOPMAIMOHHBIX
TEXHOJIOTHI

7.2. Kputepuu OleHUBaHUS

Kaxip1if 6user Ha rocy1apCTBEHHOM 3K3aMEHE COAEPIKUT JIBa TEOPETUUYECKHX BOIIPOCaA U3
paszena 5 U 0JlHO MPAKTUKO-OPUEHTUPOBAHHOE 3a/laHKE, THUIbl KOTOPHIX yKa3aHbl B paszjeie 6
HACTOSIILEH NPOrpaMMBbl.

B otBete Ha m000W TEOPETUYECKHUI BOIPOC HEOOXOAUMO MPUBECTH BCE TEPEUNCIICHHBIC
B BOIIPOCE METO/Ibl, ONPeACICHUs TOHATHH U (POpMYyITUpPOBKU yTBepxkAeHul. s yTBepKIeHH ¢
MIOMETKOM «JI0Ka3aTh» HEOOXOIUMO TPHBECTH JoOKas3areiabcTBa. [lpu oTBere mo Omiery
HE0O0XOMMO 3HaTh BCE IMOHSATHUSA M YTBEP)KICHHUS, KAacalolluecs TEOPETHYECKHUX BOIPOCOB U
petienus 3aganust. Kaxplil TeopeTuueckuii BOIpOC OL[EHUBAETCS UCXO/1 U3 MaKCUMaJIbHBIX 30
0a/uIoB, a NPAaKTUKO-OPUEHTHPOBAHHOE 3aJjaHME HMCXOAd M3 MakcuManbHbIX 40 Oamsos, B
3aBUCHUMOCTH OT TOJHOTHI COOTBETCTBEHHO DPACKPBITHS TEOPETHUECKOI'0 BOIPOCAa U PEIICHUS
IIPAKTUKO-OPUEHTUPOBAHHOTO  3aJaHusd. YieHsl M Ipencenarenb  rocyJapCTBEHHOMN
aTTeCTallMOHHONW KOMHCCHM UMEIOT MPaBO 3a/1aBaTh YTOUHSIIOMINE U JOMOJIHUTEIbHBIE BOTIPOCHI
10 HacTrosen nmporpaMMe. OTBETHI HA JONOJIHUTENbHBIE U YTOUHSAIOIINAE BOIPOCH! BIUSIOT Ha
MOJIHOTY PAaCKpPBITUS COOTBETCTBYIOIIETO TEOPETUYECKOTO0 BOMPOCA WM PEIIeHUs 3aJadd U
KOJINYECTBO HAOpaHHBIX 3a 3TO0 3a7aHue OamnoB. KomuuecTBo 6aIoB 3a 9K3aMEH BBIYMCIISIETCS
nyTéM CyMMHpOBaHUs 0ayuioB, HAOpaHHBIX 3a BCE 3a/laHus U3 Oumiiera.

8. PACIIPEAEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT OBYUHAIOUIUECSH

Pe3ynbrarsl rocy1apcTBEHHOTO SK3aMEeHa OIIEHUBAIOTCS IO CUCTEME, KOTopasi IEHCTBYET B
Houl'Y («O0TIu4YHOY», «XOpOIIO», «YIOBJICTBOPUTEIHLHO» M «HEYIOBIETBOPUTEIBbHOY», 10 100-
OamnpHOMU mIKane, a Takke no mkaige ECTS) u o0bsABISAIOTCA B TOT K€ J€Hb MOCIE 3aKPHITOTO
3aceZlaHusl 9K3aMEHAI[MOHHON KOMHUCCHH.

CooTBeTCTBHUE 0AIIOB OIIEHKE

Or1teHKa 110 IITHOAJUILHOM IIKajie
KomuuectBo 0amnos "
s 100 ECTS | DOx3amen, nuddepeHunpoBaHHBIN 3auer
3a4eT

90-100 A OTJIMYHO 3a4TCHO
80-89 B 3a4TEHO
75-79 C xoportio 3a4TEHO
70-74 D 3a4TCHO
60-69 E YIOBJIETBOPUTEIHHO ATTOHO
35-59 FX HE 3a4TCHO

0-34 = HEYJOBJICTBOPUTEITHHO N,
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9. OBECIIEYEHME OBPA30OBATEJIBHOI'O ITPOLECCA JJI JIML C
OI'PAHYEHHBIMU BO3MOXHOCTAMU 310POBbBA 11 UTHBAJIN/IOB

[Iponienypa TpoBeneHUsT TOCYJApCTBEHHOTO 3K3aMEHa Ui OOyYaromuxcs ¢
OTPAaHWYCHHBIMH BO3MOXKHOCTSIMH ~ yCTAHaBIIMBAaeTCS € Y4YETOM WX HMHAWBHIYaIbHBIX
ncuxodu3uueckux ocoOeHHOcTel. [Ipu HEoOXOAMMOCTH TpPEayCMATPUBACTCS YBEIWYCHUE
BPEMEHH TSI IOATOTOBKHU OTBETA.

[IpoBenenue mpoueaypbl dK3aMeHa JIOIMYCKAeTCs € HMCIOJIB30BAaHHEM JHCTAaHIIMOHHBIX
00pa3oBaTebHBIX TEXHOJIOTHH.

ObecneunBaeTcst JO0CTyN K HHOOPMAIMOHHBIM U OMOIHOrpadueckuM pecypcam B CETH
WuTepHer s Kaxkaoro oOywaromierocss B ¢opMax, aJanTHPOBAHHBIX K OTPAaHUYCHUSM HX
3JI0POBbSI U BOCIIPUATHUS HH(DOpMAIUH:

1) nans crenbiX U CIaOOBUISIIHNX:
— B IICUATHON ()OpPME YBEITUYCHHBIM IIPUPTOM;
— B (hOpMe IIEKTPOHHOTO JOKYMEHTA;

2) ISt TIYXHMX U CIa0O0CTBIIIAIINX:

— B [IEYAaTHOH (opme;

— B (hOpMeE IIIEKTPOHHOTO JJOKYMEHTA.

3) i 00yyaroKuXCst ¢ HAPYHIICHUSIMU OITOPHO-ABUTaTeILHOIO ariapara:

— B IICUATHOUN (opme;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

10. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHME YUEBHOI'O I[TPOLIECCA

Jlnis mpoBelieHUsl TOCYAapCTBEHHOW WTOTOBOM aTTECTAIlMH MCIONb3YETCs ayAUuTOpUs C
KOMILIEKTaMHu MeOemu, yo0Hast JIsl MPOBEACHUS YCTHOTO K3aMeHa KoMHUCccHel (Harpumep, 603,
609 B I'maBHOM Kkopmyce JloHI'Y), 6GmaHku A7t yCTHBIX OTBETOB, KOMILJIEKTHI OUIETOB, MpOTrpaMma
9K3aMCHa C KPUTCPUAMHU OLICHUBAHHWA, BEAOMOCTH, IIPOTOKOJIbI, 3a4CTHBIC KHUXXKHW CTYJAICHTOB.

11. PEKOMEHAYEMAA JINTEPATYPA

Koxa-Bo Hanuune
Ne IK3eMILISAPOB | 3JIEKTPOHHOI
HanmenoBanue
n/n B Ou0JmoTexe BEpPCHHU B
JouHY IbC
OcHnognas numepamypa
1. | Tlensdann, N. M. Jlexkuu no nuHeitHoi anredpe / Y. M.
I'enbdann. - 5-e u3a. - Mocksa : [Jo6pocser : MITHMO, 20 -
1998. - 320 c.
2. Wnbun, B. A. Jluneiinas anreOpa W aHaJgUTHYecKas

reoMeTpus : y4eb. UIsl CTYJICHTOB YH-TOB M T€XH. By30B,
oOuaroIUXcs IO  cHenmanbHocTH  "MareMarnka",
"[lpuknannas matematuka U uHpopmatuka" / B. A. 42 +
Wnpun, I'. JI. Kum ; MockoBckuii roc. yH-T uM. M. B.
JlomoHoOCOBa. - 3-¢ m31. - Mockaa : [Ipocnekr, 2008. - 393
Cc

3. Kypom, A. I'. Kypc Bwicmieli anreOpsl : y4eOHUK st
CTYJCHTOB BY30B, OOYYAIOIIUXCS MO CHEIUATBHOCTIM
"Maremaruka", "llpuxknamnas wmaremaruka" / A. T. 94 -
Kypor. - 17-e uzn. - Cankr-IlerepOypr : JIans, 2008. - 431
C.
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[MpockypsikoB, U. B. COopuuk 3amad 1o TUHEHHON
anredpe : yue6. mocobue / U. B. IIpockypsikos. - U3a. 13-
e. - Canxkrt-IlerepOypr : Jlanb ; Mocksa, 2010. - 480 c.

27

Nneun, B. A. MaremaTudeckuii aHaiaus3 : y4eOHUK : B 2 4.
Y. 1,2 /B. A. Unbun, B. A. CagoBanuuii, 6. X. Cenos ;
nox pen. A. H. Tuxonosa ; Mock. roc. yu-T um. M. B.
JlomoHOCOBa. - 3-¢ u3a. - M. : Ilpocnekt : U3n-Bo MI'Y,
2007. - 660 c.

46+46

Kynpssues, JI. JI. Kypc Maremarnueckoro anaimsa
[Tekct] : B 3 T. : y4yeOHUK IJIs CTYJICHTOB BY3O0B,
oOydJaromuxcsi [0  €CTeCTBEHHOHAay4. W TEXH.
HampasJieHUussM W crenuanbHocTsM. T. 1 - 3: / JL ]I
KyapsiBues. - M3a. 7-e. - Mockaa : [Ipoda, 2008. - 701 c.

44

COopHHK 3a7a4 MO MaTeMaTHYECKOMY aHaiu3y : Yueo.
noco6wue. T. 1 -3 /JI. [I. Kynpsisues, A. /1. Kyracos, B. 1.
Yexnos, M. U. llabynun ; [lox pexn. JI. . KynpsiBuesa. -
2-e m31. - M. : ®usmariur, 2003.

20 +23 + 96

Apxunos I'.B. Jlekiuu 1m0 mMareMaTHYecKOMYy aHau3y /
I'.B. Apxumnos, B.A. CagoBuuunii, B.H. Uy6apuHnos. - M.:
Bricmias mikouna, 2000. — 695 c..

WUnenn B.A. Maremarnyeckuii ananus. T. 1-3. / B.A.
Uneun, B.A. CapnoBununii, b.X. CenmoB. - M.: Hayxka,
1979.

14+10+23

10.

Bunenkun, H. S1. Kom6unaropuxka / H. 5. Bunenkus. - M.
: Hayka, 1969. - 328 c.

11.

Annmepcon  JI.  A. JluckperHas ~ maTemMaTHKa U
kombOunatopuka / JI. A. Anaepcon ; Ilep. ¢ anrii. M. M.
benosoit ; Ilox pen. C. C. llkunpusika, M. P. Caurt-
AwmertoBa. - M. u ap. : Bunbsamc, 2003. - 960 c.

12.

AmmanoB C. A. Teopus ontuMmuszanuu B 3ajJadax U
ynpaxnenusx / C. A. Ammanos, A. B. Tumoxos. - M. :
Hayka, 1991. - 446 c.

13.

Tanenbaym 3. C. Komnbiotepusle cetu / 3. C.
Tanenbaym, /. Yazeposn ; [miep. ¢ anrii. A. [')peOeHbKOB].
- 5-e u3x. - Cankr-IlerepOypr [u np.] : [lutep, 2012. - 955
C.

14.

Kypoy3 JI. ®. Komnetorepssle cetu : MHOroypoBHEBas
apxutektypa Untepnera / [xeitmec @. Kpoys, Kut B. Pocc
; [Ilep. c aurn. A. Ky3uernos, A. JleonTseB]. - 2-¢ uza. - M.
: [Turep ; CII6. u ap. : [Turep IIpunt, 2004. - 764 c.

15.

Uneun, B. A. AHanuTHYeCcKas TeOMETpUs : YUeOHUK IS
¢u3. cnenmanepHOCTeW M crenuanbHocTH "llpukiagHas
matemaTtuka" / B. A. Unenn, DO. I'. Ilo3usaxk. - Uzx. 7-e. -
Mocksa : Gusmariut, 2009. - 223 c.

97

16.

Knerennx JI. B. COopHuk 3amad 1o aHATIUTHYECKON
reoMeTpud : [ydel. mocodue ans BTy3oB] / 1. B. Kierenuk
; mox pen. H. B. Edumoga. - 17-¢ u3z. - Cankr-IletepOypr
: podeccus, 2009. - 199 c.

140

17.

baxBanoB H. C. Yucnennpie MeTOABI : yuebd. mocodue s
CTYACHTOB (u3.-MaT. crnenuanbHocTeil By3oB / H. C.
baxsanos, H. I1. XKunkos, I'. M. KoGenbkoB ; Mock. roc.

50
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yH-T uM. M. B. JlomonocoBa. - 5-¢ u3a. - M. : BUHOM.
JIa0. 3nanuii, 2007. - 636 c.

18. | CremanoB B. B. Kypc muddepenumanbupix ypaBHeHUH :
y4eOHuK 1151 roc. yH-ToB / B. B. Cremanos. - uza. 10-e. - 27 -
M. : [U3n-Bo JIKI], 2008. - 468 ¢

19. | bepesun U. C. Metoasl BeryMcieHui: [B 2 T.] : yueO.
noco6ue st ya-toB. T. 1/ U. C. bepesun, H. I1. )Kuakos. 30 -
- 3-¢ u31. - Mockga : Hayka, 1966. - 632 c.

20. | ®ununmo A. @. CoopHuk 3a1a4 no guddepeHaIbHbIM
ypaBHeHusM : [0onee 1400 3amau ¢ orBeramu] / A. O.
Oununmos. - Uzn. 4-e. - Mocksa : URSS : JIubpokowm,
2011. - 235, [2] c.

21. | Kanoepos, C. A. IIporpammupoBanue Ha s3bike C++ :
yue6. mocooue / C. A. Kamoepos ; JloHenkuii HaIl. yH-T. - 100 -
Wzn. 3-e. - Houenk : FOro-Bocrok, 2009. - 298 c.

22. | 3agaHus U 3aHATHNA 1O TPOTPAMMHUPOBAHHIO HA SI3BIKE
C++ / [coct.: C. A. Kanoepos, E. B. Amromuna, A. U.

Anydppuesa, JI. H. Ikommna, A. B. Ilerpenko] ; 2 -
Jouenkwuii Hall. yH-T. - Jloneuk : FOro-Boctok, 2010. - 96
C.
23. | Crpayctpyn, b. S3pik mporpammupoBanus C++ / b.
Crpayctpyn ; nep. ¢ anri. noxa pea. H. H. Mapteinosa. - 1 -

Cnen. n3a. - Mocksa : bunom, 2012. - 1135 c.

24. | I'mxman W.M. Teopusi BEpoOSITHOCTEH M MaTeMaTH4eCKas
craructuka / W.M. Tuxman, A.B. Ckopoxon, M.N. 84 -
SAnpenko — K.: Buma mik., 1988. —439 c.

25. | I'nenenko, b. B. Kypc teopun BeposTHOcTEl : [yueOHUK
JUISL MaT. crienuaibHocTel yH-ToB] / B. B. 'Heaenko. - 6-¢ 65 -
u3a. - Mocksa : Hayka, 1988. - 446 c.

12. ”YH®OPMAILIMOHHBIE PECYPCBI

1. Hauunonanbhas JIEKTPOHHAasA ondbaMoTeKa (HOB): dbenepanbHas
rocyaapcTBeHHas uH(popMarmonHas cucrema / MunucrepctBo KynbTyper P®; Poccwuiickas
rocyaapcTBeHHas Oubianoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mara obpareHus:

01.09.2023). — Pexxum noctyma: cBoOOIHBIN, oANMcKa. HeoO0xouma ycTaHOBKa MPOrpaMMHOTO
oOecrnieueHus. — TeKCT: IIEKTPOHHBIM.

2. eLIBRARY.RU: nayunas snektponHas 6ubianoreka: cailT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara obpamenus: 01.09.2023). — Pexkum mocTyma: ajisi aBTOPU30B.
MoJb30BaTeNen. —TeKCT: IIEKTPOHHBIN.

3. Hayunas »snextponnass Oubnmmorexka «KubepJlenunkay»: caiit / Accoumamms
«OtkpeiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum nmocryma:
CBOOOTHBIN. — TEKCT: NEKTPOHHBIMN.

4, DNeKTPOHHO-ONOINOTeYHAs cucreMa «Jlanb»: [caiit]. — URL:

https://e.lanbook.com (mata o6pamenus: 01.09.2023). — Pexxum gocTyma: ajas aBTOPH30B.
[IOJIb30BaTeNeH. — TEKCT: DJIEKTPOHHBIMN.

5. 9BC KOpaiit: >nekTpoHHas OMOIMOTEYHas cucTema: cawT. — Mocksa, 2013. —
URL: https://biblio-online.ru (mata oopamenwus: 01.09.2023). — Pexxum moctymna: Jjisi aBTOPU30B.
nojb3oBaTeen. — TeKCT: 2JIeKTPOHHBII.



https://rusneb.ru/
https://elibrary.ru/
https://cyberleninka.ru/
https://e.lanbook.com/
https://biblio-online.ru/
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6. DyeKkTpoHHO-0nbIuoTeuHas: cucrema Jloul'Y: caiitr / ®I'BOY BO «lorl ' Y». —

Howuenk, 2016- . — URL: http:/library.donnu.ru/ (mara oOpamenus: 01.09.2023). — Pexum
JIOCTYTIA: CBOOOHBIN. — TEKCT: 37€KTPOHHBIN.
7. DuiekTPpOHHBIN KaTajor Hayunoit OuGmmoreku [ounl'Y: pasgen caiita / Hb

Houl'Y. — Tekcr: anextponnsiit // DBC JJoul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mara obpamenus: 01.09.2023). — Pexxum gocTyna: MOUCK CBOOOHBIN, AJIEKTPOHHBIC JOKYMEHTBI
— st monb3oBaresneit Jlonl'y.

8. Duextponublii apxus JIouI'Y: pa3aen caiita/ Hb Jlonl'Y. — TekcT: 21eKTpOHHBIN
// OBC ouI'Y: caitr. — URL: http://repo.donnu.ru/ (nara obpamenus: 01.09.2023). — Pexum
JOCTyTa: CBOOOIHBIH.

13. ITIPOI'PAMMHOE OBECIIEHEHUE

1. Windows 7 PRO (kopnopatusHas aunensus Jorl'Y Ne 46484614)

2. Microsoft Office (kopnoparusnas nunensus o'y Ne 46472919)

3. Microsoft Visual Studio (sunensust mporpammsl Dream Spark amst Beicmx y4eOHBIX
3aBEICHUI)

4. AntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nmuenszuun GPL, Apache,
BSD n7151 cBOG0IHOTO MPOrpaMMHOT0 00ECTIEUeHHUS ).


http://library.donnu.ru/
http://library.donnu.ru/catalog/
http://repo.donnu.ru/

