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Pabouas mporpamma rocyaapcTBeHHON utoroBoit arrecrauuu «IloaroroBka k caauye u
cl1a4a rocyJapCcTBEHHOI0 3K3aMeHa» Ui OOydYaloUMXCs I10 HAIpPaBICHHUIO IOArOTOBKU
01.03.02 TIIpuxnagnas marematnka ¥ uHpopmatuka (IIpoduns: IlpuknagHas maremaTtuka u
MH(POPMALIMOHHBIE TEXHOJIOTUH), COCTaBlIeHa Ha ocHoBaHUM deepabHOro rocy1apCTBEHHOIO
00pa30BaTeNLHOTO CTaHJIApTa BBICHIETO 00pa3oBaHMA — OakajlaBpUaT IO HAIPABJICHUIO
noarotoBku 01.03.02 TlpukmanHas mareMatnka ¥ WHPOPMATHKA, YTBEPKIACHHOTO IPHKA30M
MunucrepcrBa obpasoBanusi u Hayku Poccuiickoit @enepanuu ot 10 sHBaps 2018 1. Ne 9 (c
u3M. u joi.), [lopsaka opraHuzanuu M OCYLIECTBIEHHsSI 00pa30BaTEeIbHON JESTEIBHOCTH IO
o0Opa3oBaTeNbHBIM IpPOrpaMMaM BBICHIETO O0pa3oBaHHMs — MporpamMmaM OakajaBpuaTta,
oporpaMMaM  CIEUUAIUTEeTa, [porpaMMaM  MarucTparypbl, YTBEPXKAEHHOIO IPUKA30M
MunucTepcTBa HayKH U BbIciIero oopaszoBanus Poccuiickoit @eneparun ot 06 ampens 2021 r.
No 245 (c u3M. 1 J1011.), B COOTBETCTBUH C Y4E€OHBIM IIJIAHOM, YTBEP)KJIECHHBIM YUEHBIM COBETOM
OI'BOY BO «/lonl'Y» nns nabopa 2026 roga.

Pa3paboruuk:

HN.o. 3aB. xadenpoit Teopuun ynpyroctu

Y BBIYHMCIIUTEIILHON MaTEMaTUKHI

nMm. akaza. A.C. KocmMomamMuaHcKkoro,

JOKT. (hU3.-MaT. HAyK, JOLICHT P.H. Heckopones

PabGowas mporpamma omoOpena Ha 3acenaHuM  Kadeapbl TEOPHHM  YIPYTOCTH U
BBEIUHCIATENbHOM MaTeMaTuky UM. akag. A.C. KocMomaMuaHCcKoOro.
[Tporoxoi ot 09.04.2026 Ne 12

W.o. 3aBenyromero kagenpoi P. H. Heckopoues
COI''TACOBAHO:

Bpuo nexana ¢akynbrera MaTeEMaTUKU U

UH(POPMALIMOHHBIX TEXHOJIOTUN H.E. Mamenko
16.04.2026

VY4eOHo-MeToAnYecKass KOMUCCHUS (aKyJIbTeTa MaTEMAaTUKU U MH(POPMAIITMOHHBIX TEXHOJIOTH.
[Tpotokoun ot 15.04.2026 Ne 3
IIpencenarens 10.B. AGpamenkoBa

PykoBonuTenr ~ OCHOBHOW  00Opa3oBaTeNbHOM
IporpaMmsl, A-p Gpu3.-MaT. HayK, AOLL. P.H. Heckopones
09.04.2026
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1. MECTO I'OCYJJAPCTBEHHOI HTOI:OBOPT ATTECTALIMU B CTPYKTYPE
OBPA30OBATEJIbHOU ITPOI'PAMMBbI

K HuTOroBbIM aTTeCTallMOHHBIM HCIBITAHUAM, BXOJSAIIUM B COCTaB TOCYIapCTBEHHON
UTOTOBOM aTTecTally, JOIMYCKAIOTCS JIUIA, B TIOJTHOM 00beMe YCIEITHO 3aBEPIIUBIINE OCBOCHHE
OCHOBHOI1 00pa3oBaTeabHONW MPOrpaMMbl 1O COOTBETCTBYIOLEMY HAIMPaBICHUIO MOJATOTOBKHU
BBICIIETO MPO(EeCcCHOHAIBHOTO 00pa3oBaHus. llpu yclaoBMM yCHEIIHOTO MPOXOXIEHUS BCEX
YCTaHOBJICHHBIX BH/IOB UTOTOBBIX aTTECTAIIMOHHBIX UCIBITAHUHN, BXOISAIIUX B [ '0CyJapCTBEHHYIO
UTOTOBYIO aTTecTanuio, BbIMYCKHUKY JloH['Y Bblmaercss naumiom 00 o00pa3oBaHuUM C
MIPUCBOEHUEM OIpeIeTICHHON KBaTU(UKALINH.

l'ocynapcTBeHHass UTOroBasi arrecTalus JJisli BBITYCKHUKOB, OKaHYMBAIOIIUX OOyUEHHE
mo oOpa3oBareiabHOM mporpamMMe 1o HampariaeHuto noarotoBku 01.03.02 «[IpuknagHas
MaTeMaTHKa U WHpOopMaTruKa», 00pazoBaTeabHON mporpammbl «bakanaBpuar» BKIIOYaeT B ce0s
TrOCYJAapCTBEHHBIM JK3aMEH U 3alllUTy BBITYCKHON KBaTM(PUKAIIMOHHON paboThl. JlaHHBIN
JOKYMEHT — 3TO IpOrpaMMa IOCyJapCTBEHHOIO 3K3aMEHa I10 CIIELHMAIbHOCTU (MaTeMaTuKe U
uHpopmaTuke).

['ocynapcTBeHHBIN SK3aMEH MPOBOAUTCS B OJWH 3Tam, YCTHO, 1o Ouieram. Kaxxmiwrii
OuJIeT Ha rocy/IapCTBEHHOM 3K3aMEHE COJIEPKUT JIBa TEOPETUUYECKUX BOIpOca U3 pazjiena 5 u
OJIHO NPAKTUKO-OPUEHTUPOBAHHOE 33J1aHHE, THUIIBI KOTOPHIX yKa3aHbl B pasjeine 6 HacTosiuen
POTPaMMBIL.

JUINTENbHOCTh YCTHOI'O OTBETA HAa TOCYJAapCTBEHHOM SK3aMEHE HE JOJIKHA COCTaBISATh
6onee 30 munyT. HopMaTUBHBIN CpOK MOATOTOBKHU BBITYCKHHKA K OTBETY Ha ['oCcyqapcTBEHHOM
sK3ameHe — 60 MUHYT.

2. OITMCAHWE I'OCYJJIAPCTBEHHOM UTOI'OBOM ATTECTALIMU

2.1.  OOmas XxapaKTepPUCTHKA

HaumenoBanue nokasarens 3HaueHue nokasarens
HasBanue o06pazoBaTenbHON MPOTpaMMBbI 01.03.02 Ipukiagnas MaTeMaTuKa u
(manee — OIT) unpopmaruka (IIpoduns: IpuknagHas

MaTeMaTHKa ¥ HH(POpPMAIIMOHHBIC
TEXHOJIOTHH)
[[Indp 1 Ha3BaHUE B COOTBETCTBUU C b3.b.1 IToaroroBka k ciaue u ciada
y4eOHBIM TIJIAHOM rOCyJIapCTBEHHOT'O DK3aMEHa
YacTs 00pa3zoBaTeabrHON MPOrpaMMBbl bazoBas yactp
KonnuecTBO 3a4eTHBIX €AMHHUIL / BCETO YacoB 3/108

B cnywae mnpembsBiaeHus OT OOy4yaromierocss WM €ro pojauTens (3aKOHHOTO
MPE/ICTaBUTENS) 3asBIeHUS Ha OOydeHHe MO aAanTUPOBAHHON 00pa30BaTeNbHOU Mporpamme
BBICIIETO 0Opa30BaHUs, MOJKPEIJICHHOTO 3aKIIOYEHUEM IICHXO0JIOT0-MEINKO-TIe1arornuecKon
komuccun (IIMIIK) wnmu wmenuko-coumanbHOU dkcrneptusdbl (MCD) ¢ pexomMeHmanusMu
CO3JaHMSI MHAMBHUIYaNbHOM mporpammsel peabunurtanuu u abwimrtamuu (WUITPA), nannas
pabodass mporpaMmMa MOXET OBITh aJaNTUPOBaHA C YYETOM HMHIWBUIYaIbHBIX OCOOEHHOCTEU
3I0POBBST 00YJAFOIIETOCH.
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2.2.  Pacnpenenenue 4acoB 1o (Gopmam u neproiaM o0ydeHus

OO11ee KOJIMYECTBO YaCOB
o
= caMoCTOsI-
®opma 2 | @ o
= | @ | nekuu- | mabopa- | mpakTh- | TEIHHON dopma
oOyueHus ) > BCET0
8 | OHHBIX | TOPHBIX | YECKHUX | pabOThI + KOHTPOJIS
KOHTPOJIb
Ounast 4 8 — — — 108 108 JK3aMEH
Ounas, Bcero 4 8 - 108 108 JK3aMeEH

3. LEJI TOCYJAPCTBEHHOM UTOI'OBOM ATTECTALIMU

Lenpto u 3amadell TOCYJapCTBEHHONM MTOTOBOM aTTeCTalld SIBISIETCA YCTAHOBIICHUE
YPOBHSI TMOATOTOBKH BbIMyckHWKA JloHI'Y K BBIMONHEHHIO TPO(ECCHOHANBHBIX 3alad |
COOTBETCTBUS €r0 MOJArOTOBKU TPeOOBaHUSIM TrOCYAapCTBEHHOTO 00pa30BaTeIbHOrO CTaHIApTa,
npoBepka CHOPMUPOBAHHOCTH KoMmreTeHIui, omnpeaencHHsix B ['OC BIIO mo manHOMY
HANpPaBIEHUIO TIOJTOTOBKM B paMKaX OCBOEHHS COOTBETCTBYIOIIEH 00pazoBaTeNbHOMN
MIpOrpaMMBlI.

4. KOMIIETEHIINY OBYYAIOINEI'OCA, @OPMUPYEMBIE B PE3VJIBTATE
OCBOEHUMA KOMIIOHEHTA OBPA30BATEJIbBHOU ITPOI'PAMMEI, UX NH/IMKATOPDLI
N INTAHUPYEMBIE PE3VIJIBTATBI ObBYUYEHU A

4.1 KomriiereHIuu

OIIK-1. CnocoOeH npuMeHATh (yHIaMEHTalbHbIE 3HAHUS, IOJY4YEHHbIE B 00JIaCTH
MaTeMaTHYeCKuX M (WIM) €CTECTBEHHBIX HayK, W MCIIOJIb30BaThb HUX B HPOQecCHOHATbHON
JeSITEIIbHOCTH

OIIK-2. CnocobeH HCHONb30BaTh U AJANTUPOBATh CYIIECTBYIOLIME MaTeMaTHYeCKHe
METOJIbl U CUCTEMBI NPOrpaMMHUPOBAHUS AJIs pa3pabOTKU U peaau3aluy aJIrOPUTMOB PELICHUS
NPUKJIAJIHBIX 3a/1a4

OIIK-3. Cnoco0eH npUMEHATh W MOIU(UIUPOBATH MaTEeMaTHMYECKUE MOJEIH JUIs
peleHus 3a1a4d B 00J1acTH Mpo(hecCHOHATBHON AeATEIbHOCTH

[1K-3. CnocoGeH pa3pabaThiBaTh U aHAJIU3UPOBATh MAaTEMATUYECKUE MOJEIHU PEIIaeMbIX
3aJ1a4 Hay4HO-HUCCIIEJ0BATENbCKON M MPO(ECCUOHATIBHON AeATEIbHOCTH

[IK-4. Crnocoben k BbpIOOpY BapHaHTa apXUTEKTYpbl MPOTPAMMHOIO CPENCTBA,
pa3paboTke M OTJIAJKEe MPOrpaMMHOr0 OOecreyeHHs ISl PelIeHHUs TEeXHUYECKUX U Hay4dHO-
HCCJIEOBATEIbCKUX 3a/au.

5. TEOPETUYECKHUE BOITPOCKI K UTOIOBOM ATTECTAIIH

Jns nposenenuss ['ocynapcTBEHHOW MTOroBOM arrecTanuu cHopMHpoBaHbl OJOKHU
TEOPETUYECKUX BOINpPOCOB. Bompockl conmepkaT MoHATHA, (aKThl U METOJbl, 3HAHHE KOTOPBIX
JIOJI’KEH MPOJIEMOHCTPUPOBATh CTYIEHT Ha 3k3aMeHe. [Ipu oTBeTe mo Guiiery He0OX0AMMO 3HATH
TaK)K€ BCE MOHATUSA U YTBEPKIACHUS, KaCAIOIIHUECS TEOPETUUECKUX BOIIPOCOB U PELICHUS 3a4ad.
Bonpocs! crpynnupoBaHbl B 0JI0KU MO0 Y4€OHBIM JUCITUIIMHAM.

«MaTeMaTHYeCKUIl aHATU3»
1. TlonsTue orpaHMYEHHOW U cXoAsmIeics B R™ mocien0oBaTeIbHOCTH, CBSA3b MEXKILy HIUMHU.
Jlemma bonbsriano-Beliepmtpacca.
2. Tlonartue HempepbIBHOM (HYHKIIMU OJTHOTO IEPEMEHHOTO B TOUKE M Ha MHOKecTBe. CBONCTBa
(byHKIMH, HEMTPEephIBHBIX HAa OTPE3KeE.
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[Tonstue nuddepeHnupyemMoii B TOUKe U Ha MHOKECTBE () YHKIIMH OJTHOTO TIEPEMEHHOTO,
HeoOxoaumoe ycnoBue nuddepenimpyemoctu. Teopema Jlarpanxka 0 KOHEUHBIX
MPUPALLECHUSX.

[Tonsitre muddepeHnrpyeMoit GyHKIIMN MHOTHX TIEpEMEHHBIX B Touke. HeoOxoaumbie u
JIOCTAaTOYHBIE YCIIOBUS AU PepeHInpyeMocTd (PYHKIIUN B TOUYKE.

[TonsiTHE CXOAIIEroCcs YUCI0BOro pana. Kpurepuil u npu3Haku CpaBHEHUS CXOIUMOCTH
MOJIOKUTEIBHOTO YUCIOBOTO PSIA.

[ToHsTHE HHTETPHPYEMOIi Ha OTpe3Ke [a; b] dyHKIMHU, HEOOXOIMMOE YCIIOBHE
HUHTETPUPYEMOCTH, cyMMbI [lapOy, KpuTepuii UHTErpUPYEMOCTH, TeopeMa 00
MHTETPUPYEMOCTH MOHOTOHHON Ha OTpe3Ke (PyHKIINH.

[Totouyeunast 1 paBHOMEpPHas CXOAUMOCTH (YHKIIMOHAIBLHON MOCIEA0BAaTEIHLHOCTH Ha
MHOX€ECTBE, NpenenbHas GyHkuus. Teopema o HepepbIBHOCTH NPEAeTbHON (PYyHKIIUN
(GyHKIIMOHATBHON MOCIEA0BATEIbHOCTH.

[Torouednast 1 paBHOMEpPHAs CXOIUMOCTh (PYHKIIMOHAIBHOTO psina. Kputepuun
PaBHOMEPHOM cxoauMOoCTH (PyHKITMOHAIBHOTO psina. [Ipusnak Beliepmrpacca paBHOMEpHOH
CXOAUMOCTH (PYHKIIMOHAIBHOTO PSA.

CobctBeHHbI HHTETpal, 3aBucsmumii ot napamerpa (CU3II). Teopema o npeaensHoM
nepexoze ans CU3II, cneactsue o HenpepsiBHocTH CU3II B TOUKE.

HecoOcTBeHHBII MHTETpaN ¢ €IMHCTBEHHOM 0C000 TOYKOM, ero cxoauMocTb. Kpurepuun
CXOJMMOCTU HECOOCTBEHHOI'O MHTETpaa.

[ToHATHE KPUBOIMHEIHOr0 HHTErpaia BTOporo poaa B R%. ®opmyna ['puna.

«InddepeHuuaabHble ypaBHEHUD)
Teopema Komm-TTukapa nuist ypapaenust y' = f(x,y) B ciydae mpsMOyroJibHO# 00acTu
(toka3aTh SKBUBAJIEHTHOCTH 3a/1a4M Koy 1 COOTBETCTBYIOIEr0 HHTErPAIbHOTO
YpaBHEHUS).
JluneliHOe HEOAHOPOIHOE ypaBHEHUE TIepBoOro nopsaka. Pemenue meronom Jlarpanxka
(mpuBeCTH ONKCAaHUE METO/A B O0ILEM BUJE).
®dynnamenTanbHas cucreMa perienuit (PCP) nuneliHoro nuddepeHanbHOro ypaBHEeHus -
ro MOpAJKa ¢ HENPEPBIBHBIMU K03 puirieHTaMu (orpeneiaeHue, JoKka3aTh CylleCTBOBaHNE
OCP unu TeopeMy 00 0011IeM pelIeHUN YPaBHEHHS).
[Toctpoenue GpyHIaMEHTAIBHOM CUCTEMBI PELLICHUH JIMHEHHOT0 OJHOPOAHOTO ypaBHEHHs N
-I'0 MOpsiJIKa ¢ TOCTOSTHHBIMU KO3 (QUIIUEHTaMH.
Perienue HeoTHOPOTHOTO JIMHEHHOTO U PEepeHINaTBFHOI0 YpaBHEHUS -T'0 MOpsIKa C
MOCTOSTHHBIMU K03((pHIImeHTaMu ¢ paBoit 4acThIO B BUJIE KBA3UMHOTOWJICHA.

«Auredpa u reoMmeTpus»
IlousaTHS 1 d)aKTI)I, KOTOPBIC AOJI?KEH 3HATh CTYIACHT.

Marpuus! 1 onepauuu HaJg HUMU. OOpaTHas MaTpULa.

Jluneiinble mpeoOpazoBaHust U UX MaTpHIlbl. COOCTBEHHBIE 3HAUEHUS U COOCTBEHHBIE
BEKTOPBI.

OcHoBHas TCOpCMa aJlFerLI U €€ CIIeACTBUS.

BekTtopsl, onepanyu HaJy HUMH (CJI0KEHHE, YMHOKEHHE Ha YHUCIIO0, CKAISIPHOE, BEKTOPHOE U
CMEIIIaHHOE NMPOU3BEICHHS) KOJUIMHEAPHOCTh U KOMILJIAHAPHOCTH BEKTOPOB.
TeopeMsl U GOpPMYIIBI, KOTOPbIE HEOOXOIMMO 3HATH C JIOKA3aTEILCTBOM:

dopmysa HaX0XKJIeHUSI 00pPaTHON MAaTPHIIBL.

JIuneiiHas 3aBUCUMOCTb CUCTEMBI BEKTOPOB.
Kputepuii COBMECTHOCTH CHCTEMBI TMHEWHBIX YPAaBHEHUH.
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«JlHCKpeTHAsE MATEMATHKA)
Pa3memienusi, coueranus, NepecTaHOBKU O€3 TTOBTOPEHUH.
Pa3menienusi, couetanusi, NepecTaHOBKHU C TOBTOPEHHUSIMHU.
bunomuanbuas Gopmyna.
Merton penieHust IMHEHHBIX PEKYPPEHTHBIX COOTHOIIEHUI BTOPOIO MOPsJIKA.

«MeToabl ONITUMHU3ALMID)
[Tnan 3anauu nuHEHHOrO IporpaMMupoBanus. ONOPHBIN IJ1aH.
KaHonnveckuil BUJ 3aja4i TMHEWHOTO IPOIPaMMUPOBAHUS.
JIBolicTBEHHAs 3a/1a4a JUHEWMHOTO TPOTPaMMUPOBAHUS.
Teopembl ABOMCTBEHHOCTH B JIMHETHOM ITPOrPaMMUPOBAHUH.
Teopema 00 ONTUMAJILHOCTH I1JIaHA B CUMILJIEKC — METO/IE.

«KoMnbroTepHbIe ceTH
Twunel cereil; 6a30BbIE TOMOJIOTHH.
CeteBnie mogenu OSI.
[Tporoxon TCP/IP (apxurexTypa, mapameTpsl HacTpoiiku, IP agpec, Mmacka moaceTH, nuio
10 YMOJYaHHUIO).
Mertoasl goctyna.
Ceru Ethernet.
[IpuHUMIIBI M TPOrpaMMHBIE CPEICTBA IUATHOCTUKA U MOHUTOPUHIA JTIOKAIbHBIX CETEH.
[TpuHIMITEI OpTaHU3AINY TIEPEIavYH JAaHHBIX B III00AIBHBIX CETSX.

«YHCcIeHHbIE METOAbI»

ITonsATuA U HaKThl, KOTOPBIE JOIKEH 3HATH CTY/ICHT:
3amaua MHTEPIIOIMPOBAHUS (DYHKITUH.
Nntepnonsiunonnsie Gpopmyisl Herotona-Koreca.
MeTtobl uTepanuii Juisi HETMHEHHBIX YpaBHEHUHN (XOp/ U KacaTeNbHBIX), UX
reOMEeTpHUYECKasl MHTEPIIPETALIHS.
MeTton utepanuu Aj1s CUCTEM JIMHEWHBIX anredpandyeckux ypaBHeHui. [loctaHoBKa 3a1aun
U JOCTaTOYHOE YCIIOBUE CXOAUMOCTH.
OpnouaroBeie MeToibl perienus 3anaun Komu. [IpubnuxeHHble METObI PEeLIeHUs 3a1auu.

TeopeMbl 1 GOpPMYIIbI, KOTOPbIE HEOOXOMMO 3HATh C JIOKA3aTEILCTBOM:

WNHTepnoiauroHHbIi MHOTOWIEH Jlarpanska. I'eoMeTpu4ecKnii CMBICII.
WHTepnonsiuroHHble KBapaTypHble popMyibl. BeiBoa npocToii n 06001eHHON GopMyIIb]
Tpanenuii, [lorpemHocts Gpopmyb.
Meron XopI Ui pelIeHUs. HENMHENHBIX YPAaBHEHUM. Y CIIOBUS IPUMEHUMOCTH METOA.
Meron kacaTenbHBIX JUIsl pEHICHUSI HEJTMHEHHBIX YPAaBHEHUH, YCIOBUE TPUMEHUMOCTH
METOA.
MeTton utepanuii A5 peleHusl CHCTEM JIMHEWHBIX alredpandeckux ypaBHEHUH.
CxonuMocTs MeToza.
OnnHomraroBeie METOIBI petieHus 3aaaun Ko, Meton Diinepa.

«$I3bIKH M MeTOAbI MPOrPAMMHPOBAHMS
IlepemeHHbIE, MACCUBBI M yKa3aTeIu 0a30BBIX U MPOU3BOIHBIX TUIIOB, MHULIMAIN3AINS,
JIOTTYCTHMBbIE OTlepaliy HaJl HUMH, BHIPAYKEHUSI.
[{nKIIBI, BIOKEHHBIE IUKJIBI, OTIEPATOPBI IUKJIIOB, TOATOTOBKA U U3MEHEHUE IIEPEMEHHBIX B
LUKJIaX.
OyHKIUH, UX olpeienenue, (hopManbHble apaMeTphl, IPOTOTUIIBI. MeTobl epenadn
nHpopmanuu B GyHKIuUI0 U U3 GyHkuu. [IpoekTupoBaHue U cocTapieHHE POrpaMM
MOAYJIBHON CTPYKTYPBI.
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[TpoekTpoBaHuEe MPOrpaMM B COOTBETCTBHH C 00HEKTHO-OPUEHTUPOBAHHON TEXHOJIOTHEH.
Knaccel, cexiun nocrymna. /laHHbIe-4JIeHbl, METO/IbI, APY>KECTBEHHBIE ()YHKIIUH.
OO6bexTbl. CTaTHUeCKHE U HeCTaTUYeCKUE UieHbl kKiacca. KOHCTPYKTOpBI U JeCTPYKTOPBHI.

«Teopus BeposiTHOCTEI U MATEMATHYECKASI CTATHCTUKA»
[ousaTus 1 (HaKThl, KOTOPHIEC JOIKEH 3HATH CTY/ICHT:

OnpeneneHus BEpOSITHOCTH.
CBoiicTBa BEpOSTHOCTEH, YCIOBHBIE BEPOSITHOCTH, ()OPMYJIa TIOTHON BEPOSITHOCTH.
®dopmyna balieca, HE3aBUCUMOCTH COOBITHIA.
Onpenenenue cirydyailHON BETUYHHBL, (QYHKIUN pacHpeaeIeHUs, TNIOTHOCTU
pacnpeeseHusl.
UucnoBble XapaKTEPUCTUKU CIyYalHBIX BEIMUMH: MATEMAaTUYECKOE 0)KUJIaHUE, TUCIIEPCHSL.
OcHoBHBIE pacnpeaeneHus: OMHoMuanbHoe, [lyaccona, reomerpuyeckoe, paBHOMEPHOE,
[I0Ka3aTeJIbHOE, HOpMaJIbHOE. VX 4nCII0BBIE XapaAKTEPUCTUKHU.
HeszaBucumsle cinydaiiHble BEJIMYUHBL, KOYPPHUIHUEHT KOPPEIALUY.
XapaKkTepuCTUIECKUE U MTPOU3BOASIIHE () YHKIIHH.
TeopeMbl U GOpMYIIbI, KOTOPbIE HEOOXOMMO 3HATh C JIOKA3aTEILCTBOM:
dopMmyIa NOJHON BEPOSATHOCTH.
brHOMUManbHOE pacnpeeneHue.
HucnoBsle XapaKTEPUCTUKHU CIIy4alHbIX BeJIMUUH. X cBONCTBA.
dopmyia CBEPTKH.
JloBepuTenbHbBIN HHTEPBAI ISl HEU3BECTHOI'O MAaTEMaTUYECKOTO OKUAAHUSI HOPMAJILHO
pacripesieIeHHON BBIOOPKH, TUCTIEPCHs KOTOPOM M3BECTHA.

6. TUIIbI 3AIAY

OK3aMEHAllMOHHBI OWMJIET TOCYJapCTBEHHOIO 92K3aME€Ha BKIIOYAET 33JaHus 110

qucuuiuinHaM «MateMaTudeckuil aHanus3», «Anredpa u reomerpus», Teopus BEepOsSTHOCTEH U
MaTeMaTHUYEeCKasi CTaTUCTHKaY, «uddepeHnnansapie ypaBHEHU», «/{UCKpeTHAsS MaTeMaTHKa,
«Hucnennsle MeToAbD», «MeToAbl ONTUMU3ALUNY, SI3BIKM M METOABI NPOrPaMMHUPOBAHUSY,
«KommnbroTepHble ceTu». 3/1eCh MPEICTaBICHbI TUIIbI 3aJaHHH.

Oo0pa3usl 3axaHui

Ilo nucnuimimae «MaTeMaTHYeCKHIl aHAJIN3»
3aoanue 1. Halinute mionans GUrypsl, OrpaHUYeHHON KPUBBIMH, 33 JaHHBIMU

YpPaBHEHUSAMU y=4x—x2 uy=4-Xx.

2

n+1Y"
-\ N
3adanue 2. ViccnenoBarhb psjl Ha CXOJIUMOCTh z 3—n :
n=1

ITo nucuuruinae «/AugdepeHunanbHbIe YPaBHEHUD)

3adanue 1. Pemuts 3anauy Komm Y' —2y' +y = X, y(O) =1, y’(O) =0.
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[To nucuumnHe «AJiredpa u reoMeTpus)
3adanue 1. JlaHsl BepIIMHBI TPEYrOJdLHUKA A(O; 2;0), B(—2;5;0), C (—2; 2 6).

Haiitu ero miomane.

3adanue 2. HaiitTmu CcoOOCTBEHHBIC 3HAYCHHS U COOCTBEHHBIC BEKTOPHI MATPHIIBI

IIo JUCIHHUIIIMHE «I[HCerTHaﬂ MaTeMaTHKa»

3aoanue 1. 30 yenoBek royiocyroT 3a 5 kaHaUAATOB. CKOJBKUMHU CIIOCOOAMH 3TO MOKHO
c/ienarb, eciu

a) MOUMEHHOE I0JIOCOBAHUE;

0) yYUTBIBACTCS TOJIBKO YHCIIO TOJIOCOB, IMOJAAHHBIX 32 TO WM HHOE TPEIIOKEHHE?

3aodanue 2. 13 100 cTy1eHTOB aHIVIMHCKUM SI3bIKOM BJIAJCIOT 28 CTY/IE€HTOB, HEMEIIKUM —
30, ¢panmy3ckum — 42 , aHTTIMACKUM U HEMEUKHM — 8, aHriuiickum u ¢panmysckum — 10
HEMEIIKUM W (PPAHIy3CKHUM — 5, BCE TpH s3bIKa 3HAIOT 3 cryaeHTa. CKOJIBKO CTYICHTOB HE
BJIAJICIOT HA OJTHUM U3 TPEX S3BIKOB?

ITo gucinnnuae «MeToabl ONITUMH3AIHN

1. 3aoanue 1. Pemnte 3amauy IMHEHHOTO MPOrPAMMHUPOBAHUS TPapUUECKH:
max (6x;+3x2)
X1 +x, =21,
—3x; + 5x, < 15,
6x; + 6x, < 36,
X120, X2>0.

[To nucuunnne «YucjJeHHbIe MeTOAbD)
3aoanue 1. IlocTpouTh MHTEPIOJIAIMOHHBIN MHOTOWIEH Jlarpan»a aJis TaOIuIHO

3aJaHHON (PYHKIIUH

X f(x)
0.15 3.21
0.55 2.45

1.0 1.52

3aoanue 2. BpraMcnauTh NPUOTMKEHHO HHTErpall MO MPOCTOW (GopMyne CpeaHHux
HPSIMOYTOJIBHUKOB

(x2 —(2—x)2)dx

CpaBHI/ITI) MMOJIYYCHHOC 3HAYCHUC C TOYHBIM 3HAUYCHUEM JAaHHOI'O MHTCTpajia U OOBACHUTH
X COBIIAACHUE NJIM HECCOBIIAACHUC.

O ey

[To qucuumuinHe «SI3bIKH U MeTO/AbI IPOrPaMMHUPOBAHMSD)

3aoanue 1. Poct xaxgoro cryaenra rpymiusl, cocrosmeii u3 N uenosex (N — meuernoe),
XPaHUTCS B MacCUBE a[ N ] CocTaBUTh MPOrpaMMy, OTPEACIISIONIYI0 POCT CTYACHTa, KOTOPHIi

OBl OKa3ajcCs B CEpEAMHE IIEPEHTH B CIy4yae MOCTPOSHUS €€ M0 POCTY.
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3aoanue 2. CoctaButh (QYHKIUIO (HOPMUPOBAHHS BIIEMEHTOB ajj u bij JIBYMEPHBIX

maccusos A[N][M] u B[N][M], a Taxxe dpynkumro naxoxmenus NpousBeeHus STUX MaTPHIL

C[n][m] c snemenramu, monygaemsivu o dhopmyse

r . . . .
Cij = Z dik 'bki , €ClI1 aij =XI + yJ, blj szyl + yXJ.
k=1
Hcnonb3yst 3TH (YHKIIMH, COCTaBUTHh MporpamMmy (hOopMHpOBaHHUS M BHIBOJA JIEMEHTOB
npoussesicHus MpsaMoyroibHeix Matpull, C = Ae B npu 3amaHHbIX 3HAYEHMAX MApaMETPOB
3a7]a4M, BBOAUMBIX C KJIaBUATypbl. [Ipu cocTraBiaeHnn mporpaMmsel y4eCTh, UTO MATPULIBI HMEIOT

pasmepsr A[5][10] u B[10][20].
o nuctumuae «Teopusi BEPOATHOCTENH U MATEMATHYECKAS CTATHCTHKA»

3aoanue 1. V3 ypHbI, B KOTOPOW CHavajga ObUIO N OENBIX M M YEpHBIX IIAPOB, OJHY 32
npyroit 6e3 Bo3BpallleHHs] BHIHUMAOT Tpu mapa. O6ozHaunm A, B coObITHs: «BTOpOHl mIap

YEepHBIii», «IIEPBBIii 1A YEPHBI» COOTBETCTBEHHO. BHIUUCIUTE BEPOATHOCTL P ( Al B).

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, ITIPOMEXYTOYHOU ATTECTALINN

7.1.  KoHTpoJbHbIE BOIIPOCHI

Pazgen 1

1. Tlonstue uHTerpaiabHoro mnpeodpazoBanus. IIpumepsl. OCHOBHBIE 3aJaud TEOPUU
UHTErpaibHbIX NpeodpazoBanuii. [IpeoOpasoBanne Pypbe HHTErPUPYEMBIX (PYHKIHUIA.

2. OrpaHuueHHOCTh M paBHOMEpHAsi HEMPEPHIBHOCTH NpeodpazoBanus Dypre. Jlemma
Pumana-Jle6era. [IpeobpazoBanue @ypbe YETHBIX U HEYETHBIX QYHKIUH.

Pazgen 2
3.

7.2.  Tewmsl noxnanos (pedepaton)
1. MsoromepHoe mpeobpasoBanue @Pypbe. CBoilcTBa cUMMETpUHM NpeoOpa3OBaHUS

Dypee.

2. OmnpeneneHue GbyHKIMH beccens. Dopmyisl TG depeHIpoBaHNUS.
HuddepenunansHoe ypaBHeHue. MHTerpansHoe npeacrasinenue [lyaccona.

3.

7.3.  Tembl MUCHbMEHHBIX PaOOT (THITBI 33/1a4)

KonTponbsHbIe paboTHI IO MPAKTUKE TEMaM:

— npeobpazoBanue @Dypre (HaxoxJeHue npeoOpa3oBaHusi Dypbe, BOCCTAHOBICHHE
¢byHKIMM 110 ipeodpazoBaHuio Dypbe);

— mpeoOpa3oBanue Jlarumaca W ero MNpUMEHEHUs (HAXOXICHHE W300paKeHUs |
OpUTHHANA, penieHne auQQepeHINaTbHPIX YpaBHEHHH TIpU TOMOINM  OTEPAIlHOHHOTO
VCUYUCIICHUS).

KontponpHast paboTa 1Mo TpOBEpKE TEOPETHYECKUX 3HAHMKH — IO BCEM TEMaM, C
MCIIOJIb30BaHNEM YKa3aHHBIX BBIIIE KOHTPOJIBHBIX BOIPOCOB.

7.4. OOpaser colep aHHUsd 3K3aMEHAIlMOHHOro Owiera (MpU HAIMYMK SK3aMeHa 0
JTUCIUILINHE)
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B cnydae BeneHus yueOHOro rmpoiiecca ¢ UCHOJIB30BAHHUEM 3JIEKTPOHHOTO OOY4YEeHUsS U
JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, COJEpKaHWe OWIieTa MOXKET OTIMYAThCS OT
MPUBEICHHOTO.

8. PACITIPEAEJIEHME BAJIJIOB, KOTOPBIE [TOJIVHAIOT OBYUAIOINECA

OOmiast oueHka 3HaHUIl OOydaroImuXcs MO JUCLUUIUIMHE HMPOBOIUTCA MO CTOOAIIBLHON
MKaJIC UCXOJd U3 MAaKCUMYyMa, IPUBCACHHOTO B Ta6JII/IL[e HHXKC.

Opranu3annoHHO-yuyeOHass paboTa B ayAMTOPUM OLEHMBAETCS HA OCHOBE TaKHUX
KPUTEPHEB KaK IIOCEIIaeMOCTh 3aHSATHH, CBOCBPEMEHHOE M KAaYEeCTBEHHOE BBIOJHEHHE
JIOMAIIHUX 33JaHUH, aKTUBHOCTh BO BpeMsI IIPOBEJICHH JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATHH
(ydactue B 00CYKE€HUH TEKYLIETO U IPOUIEHHOT0 MaTepHrala, pelieHue 3a1ad u T.11.).

CamocrosrenbHas pabdoTa OLEHMBAETCS HAa OCHOBE IIPEJOCTaBIEHHBIX Ha IPOBEPKY
BBITIOJIHCHHBIX JOMAIIHUX, HWHAWBUAYAJIbHBIX SaIIaHI/If/’I C YUYCTOM CBOCBPCMCHHOCTH HX
IPEOCTaBIICHHUS U COOTBETCTBUS TPEOOBAHUAM K MX BBIIOJIHEHHIO.

KonuuecTBo 0aymioB 3a KOHTPOJIBHYIO pabOTy BBIYHCIAETCS Kak cymma OajlJIoB 3a BCE
BXozsmue B e€ cocraB 3amaHus. Kaxmoe 3agaHue OLIGHHMBAeTCsl MCXOJA W3 MaKCHUMaJbHO
BO3MOKHOI'0O KOJHMYECTBA OalJIOB C YUE€TOM IPAaBHUJIBHOCTU BBIIIOJHCHHA 3adaHUs, ITOJHOTBI
IPUBOJAUMBIX 0OOCHOBaHUIA.

ITo pe3ynpTaram paboOTHI B ceMecTpe oOydaromuiicsi, HabpaBmmii He MeHee 60 OayuioB,
UMeeT IpaBO MOJY4YUTh OLEHKY. Te, KTo mIpeTeHayeT Ha Oosiee BBICOKUN 0aul, MPOXOAST
IIPOMEXYTOUHYIO aTTecTalMio. MakcumanbHOE KOJIMYECTBO OauIOB HAa MPOMEXKYTOUHOU
arrectauuu — 100. O61mee konuyecTBO GA/IOB 3a CEMECTP BBIUMCIIAETCS KaK MaKCUMallbHas U3
IMMOJIYYCHHBIX 3a CEMECTp MU Ha HpOMe)I(YTOqHOﬁ aTTeCTallui M BbICTABJIACTCA COIJIACHO
IPUHATOMY MOPSAKY.

8.1. Cemectp 1

MakcumanbHoe
Howmepa pasznenos Bunst pabot
KOJINYECTBO 0aJIJIOB
OpranuzanoHHO-y4eOHasi paboTa B ayJUTOPUHI
CamocrosTenbHas paboTta
1-3 KoHTponbHbIE pabOoThI 10 MPAKTHUKE
KonTponbHas paboTa o TeopeTuyecKomy
MaTepuany
UTOI'O
ITpoMexyTouHas aTTeCTalusl
OO01muii UTOT 3a CEMECTp 100

8.2. Cewmectp 2

CooTBeTCcTBHUE 0AJIIIOB OIIEHKE

O1ieHKa 110 TIATHOAJUTEHON IMIKAJIE

KonnuectBo Gamios

s 100 ECTS | DOxzamen, nuddepeHunpoBaHHbIN 3ager
3a4er

90-100 A OTINYHO SAUTEHO

80-89 B XOPOIIO
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75-79 C
70-74 D

60-69 E YIOBJICTBOPUTECIBHO

35-59 FX

0-34 = HEYJOBJIIETBOPUTEIBHO He 33UTeHO0

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHHE YUEBHOI'O ITPOLIECCA

Vyebnsie 3ansaTus nposoasTcs B ['maBnom kopmyce Houl'VY (r. HJonenk, np. ['yposa, 6).
Jns mpoBeneHust 3aHATHI TpeOyeTcs: ayauTopusi, o0OpyJOBaHHAs MEJIOBOM WM MapKepHOU
JOCKOHM, MYJIBTUMEAMUHBIA MPOEKTOP M OSKpaH, HOYTOYK, KOMIUIEKT Yy4eOHOH MmeOenu uis
CTYIEHTOB, palouee MECTO IpernoaaBarens, BbIXod B HHTepHeT — MNPOBOJHOW WM C
ucnonp3oBanuem Wi-Fi.

Jlis caMoCTOSITeNIbHOM pabOThl KCIIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayuynoii OMOAMOTEKM YHUBEpCHUTETa W IPYTUX DIEKTPOHHBIX OWOIMOTEYHBIX 0a3 IaHHBIX,
yueOHO-MeToInYeckoe oOecreueHue, MPeJCTaBICHHOE B Y4eOHO-METOIUYECKOM KaOWHeTe
['maBHOTO KOpITYyCa (ayzd. 605).

OOyuyaromuecss HMMEIOT BO3MOXHOCTh HCIIONIb30BaTh  y4eOHbIE MaTepuaibl 110
TUCITUIUIMHE, pa3MmenieHHbie Ha tiatrgopme Moodle IleHTpa MUCTaHIIMOHHOTO OOpPa30BAHHS
OI'bOY BO «/lonl'Y». Ilpm u3yyeHUM JUCHUIUIMHBI MOTYT IPUMEHSTBHCSA 3JIEKTPOHHOE
00y4eHHe U TUCTaHIIMOHHbIE 00pa30BaTEIbHbIE TEXHOJIOTUU.

C  wucnonp3oBaHHMEM  pecypcoB  miuaTGopMbl  JUCTAHIIMOHHOTO  00pa3oBaHUS
OCYIIIECTBJISIETCS TEKYLIUH KOHTPOJIb 3HAHUM OOYy4aloUIMXCsl Ha OCHOBE TECTUPOBAHMS U
MIPOBEPKHU PE3yIbTATOB CAMOCTOSTENIbHOM paOOTHI.

10. PEKOMEHAYEMAA JINTEPATYPA

Koua-Bo Haaunune
Ne IK3eMILIAPOB | JICKTPOHHOM
HaumeHoBanue
n/n B Ou0JMoTeke BEpPCHHU B
JonHY IbC
OcHnognas numepamypa
1. I'enbdann, Y. M. Jleknuu o nuHeiHo# anredpe / U. M.
Iensdann. - 5-¢ m3a. - Mocksa : JJoopocser : MITHMO, 20 -
1998. - 320 c.
2. Uneun, B. A. Jluneiinas anrebpa W aHaJIUTHYECKas

reomMeTpus : yued. A CTyI€HTOB YH-TOB U TE€XH. BY30B,
obgaromuxcs 10  cHenuaibHocTH  "Maremartnka",
"Ilpuknagnas marematuka U uHpopmaruka" / B. A. 42 +
Wnbun, I'. 1. Kum ; MockoBckuii roc. yH-T uMm. M. B.
JlomoHocoBa. - 3-e u3n. - Mocksa : IIpocmekt, 2008. -
393 c.

3. Kypom, A. I'. Kypc Bbiciieil anreOpbl : yuyeOHHK st
CTYJICHTOB BY30B, OOYYAIOIIUXCS IO CIEIUATBHOCTIM

"Maremaruka", "llpuxmagnas wmarematuka" / A. T. 94 -
Kypom. - 17-e uza. - Canxr-Ilerepoypr : Jlans, 2008. -
431 c.
4. ITpockypsikoB, M. B. COopHMK 3agay 1O JUHEHHOM
anrebpe : yue6. mocobue / U. B. Ilpockypsikos. - U3a. 13- 27 -

e. - Cankr-IlerepOypr : Jlans ; Mocksa, 2010. - 480 c.

S. Wneun, B. A. Marematndeckuii aHanus : y4eOHUK : B 2 4. 46+46 -
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Y. 1,2/B. A. Unbun, B. A. CagoBanunii, b. X. Cenos ;
nox pen. A. H. TuxonoBa ; Mock. roc. yu-T um. M. B.

JlomoHocoBa. - 3-¢ usn. - M. : Ilpocnekr : U3n-Bo MI'Y,
2007. - 660 c.

Kynpsasues, JI. JI. Kypc wmaremaTuyeckoro aHaiuza
[Tekct] : B 3 T. : y4yeOHUK Il CTYIEHTOB BY30B,
oOyyarolmuxcsi [0  €CTeCTBEHHOHAay4. W TEXH.
HampaBieHusM W cneuuanbHocTsm. T. 1 - 3: / JL .
Kynpssues. - U3n. 7-e. - Mockasa : [Ipoda, 2008. - 701 c.

44

COopHUK 3a/Ja4 MO MATEeMAaTUYECKOMY aHaIu3y : YueO.
nocobue. T. 1 - 3/ JI. [I. Kynpsisues, A. JI. Kyracos, B.
N. Yexmos, M. M. MMlabynun ; Ilox pen. JI. .
Kynpssuesa. - 2-e uza. - M. : ®usmartiut, 2003.

20+ 23+ 96

ApxunoB ['.B. Jlekuuu mo mareMaTH4eCKOMY aHau3y /
I'.B. Apxwumnos, B.A. CagoBuuuuii, B.H. UyGapuHos. -
M.: Beicmias mikouna, 2000. — 695 c..

Wneun B.A. Maremarnueckuii ananus. T. 1-3. / B.A.
Unpun, B.A. CapoBununii, b.X. Cennos. - M.: Hayxka,
1979.

14+10+23

10.

Bunenkun, H. f. KomOunaropuka / H. 5. Bunenkus. -
M. : Hayka, 1969. - 328 c.

11.

Annmepcon  JI.  A. JluckperHas ~ maTeMaTHKa W
komOuHaropuka / JI. A. Aunepcon ; Ilep. ¢ anri. M. M.
benosoit ; Ilon pen. C. C. llkunpusika, M. P. Caut-
AwmertoBa. - M. u ap. : Bunbsmc, 2003. - 960 c.

12.

AmmanoB C. A. Teopus onTumu3zauuv B 3ajadyax u
ynpaxuenusix / C. A. Ammanos, A. B. Tumoxos. - M. :
Hayxka, 1991. - 446 c.

13.

Tanenbaym 3. C. Kowmmnetorepusie cetu / 2. C.
Tanenbaym, [1. Yazepounn ; [mep. ¢ aura. A. ['peGeHbKOB].
- 5-¢ m3a. - Cankrt-Ilerepoypr [u ap.] : Ilutep, 2012. -
955 c.

14.

Kypoy3 . ®@. Komnbsrotepusie cetn : MHOroypoBHEBas
apxurektypa Wnrtepnera / [xelimc ®. Kpoys, Kur B.
Pocc ; [TIep. ¢ anri. A. Ky3neno, A. JIeoHTheRB]. - 2-¢
u3a. - M. : Iutep ; CII6. u ap. : Iurep Ilpunt, 2004. -
764 c.

15.

Wnpun, B. A. AHanuTudeckas reoMeTpusi : y4eOHHK st
¢u3. cnenmanbHOCTe W crnenuanbHocTu "llpukiamgHas
marematuka" / B. A. WUnbun, D. I'. Tlo3usk. - U3g. 7-e. -
Mocksa : @usmatiaut, 2009. - 223 c.

97

16.

Knerenux JI. B. COopHuk 3amad 1o aHaIUTUYECKON
reomerpun : [yueb. mocobue s BTy30oB] / . B.
Knerenuk ; mox pen. H. B. Edpumosa. - 17-¢ uzn. - Cankt-
ITetepOypr : [Ipodeccus, 2009. - 199 c.

140

17.

baxpanos H. C. Ynucnennpie MeTOABI : yued. mocodue Jist
CTyeHTOB (u3.-MaT. crenuansHocTeil By3oB / H. C.
baxsanos, H. I1. XKunkos, I'. M. KoGenskoB ; Mock. roc.
yH-T uM. M. B. JlomoHocoBa. - 5-¢ u3a. - M. : BUHOM.
JIa6. 3nanui, 2007. - 636 c.

50

18.

CrenanoB B. B. Kypc nuddepennmanbubix ypaBHeHUH :

27
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yueOHuK 17151 roc. yH-ToB / B. B. Crenanos. - uza. 10-e. -
M. : [U3n-Bo JIKU], 2008. - 468 ¢

19. | bepesun U. C. Metoasl BeryucieHuit: [B 2 T.] : yue0.

nocobue mns yu-toB. T. 1 / WU. C. bepesun, H. II. 30 -
Kunkos. - 3-e uza. - Mocksa : Hayka, 1966. - 632 c.
20. | Gununmnos A. @. COopHuK 3a1a4 1o

muddepeHnmanbHpIM ypaBHeHUAM : [0onee 1400 3amau c
orBeramu| / A. ®@. Owmnmnos. - WU3a. 4-e. - Mocksa :
URSS : JIu6pokom, 2011. - 235, [2] c.

40 -

21. | Kamoepos, C. A. IlporpammupoBanue Ha si3bike C++ :
yae0. mocodue / C. A. Kamoepos ; Jlonenkuii Ha1l. yH-T. - 100 -
Wszna. 3-e. - Honenk : FOro-Boctok, 2009. - 298 c.

22. | 3agaHus U 3aHATUNA 10 MPOTPAMMHUPOBAHMIO HA S3BIKE
C++ / [coct.: C. A. Kanoepos, E. B. Apmrommna, A. H.

AnyppueBa, JI. H. Ikogmna, A. B. Ilerpenko] ; 2 -
JHouenkwuii Haul. yH-T. - [JJoneuk : FOro-Boctok, 2010. - 96
C.
23. | Crpayctpyn, b. S3pik mporpammupoBanus C++ / b.
Crpayctpyn ; niep. ¢ anuri. noa pea. H. H. Mapteinosa. - 1 -

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

24. | I'mxman W.M. Teopust BEposITHOCTEH M MaTeMaTH4ecKas
cratuctuka / WM. TI'mxman, A.B. Cxopoxom, M.U. 84 -
Anpenko — K.: Buma mk., 1988. —439 c.

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

11. NHOOPMAIIMOHHBIE PECYPCBI

1. Hayunas snexktponnas oudiamorexka eLIBRARY.RU: caiit / HOb (O0O0). —
Mocksa, 2000- . — URL: https://elibrary.ru (mara oopamenus: 08.04.2026). — Pesxum mocryma:
JUISL aBTOPU30B. MTOJIb30BaTeNe. —T€KCT: JIIEKTPOHHBIN.

2. Hay4ynas sjekTponHasi 6méimorexka «KubepJlenmukay»: cailt / Acconmanus
«OTtkpbiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/ (mara oOpamienus:
08.04.2026). — Pesxum moctymna: cBOOOAHBIH. — TeKCT: 371€KTPOHHBIH.

3. Haumonanvuass moamucka: caiir / PIUHU. — Mocksa, 2020- . — URL:
https://podpiska.rcsi.science/ (mata oOpamenus: 08.04.2026). — Pexum npocryma: s
aBTOpHU30B.110Nb30BaTeneil JJonl'Y. — TekceT: 37eKTpOHHBIN.

4. Hauunonanbuast 3JIEKTPOHHAS OnbmMoTexa (H3Bb): dbenepanbHas

rocyiapctBeHHass uH(popMmaimonHas cucrema / MunucrepctBo Kynbryper P®; Poccwuiickas
rocynapcTBeHHas oubnmuoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHus:
08.04.2026). — Pesxxum moctyna: cBoOOAHBIH. — TeKCT: 371eKTPOHHBIH.

5. Oopa3oBarenbHas miaargopma IOpaiiT: caiit. — Mocksa, 2013- . — URL:
https://urait.ru/library/svobodnyy-dostup/ (mara o6pamenus: 08.04.2026). — Pexum moctyna:
U3JJaHKs CBOOOTHOTO JAOCTYIA, JJIsi aBTOPU30B. MOJIb30BaTenell. — TeKcT: 2IeKTPOHHBIH.

6. JuekTpoHHas oudamoreka PI'b: pa3nen caitta / PI'b. — TekcT: anekTpoHHBIH //
Poccuiickas rocyJapCTBEHHAsA oubnmoreka: ounHManTbHBINA CaiT. -
https://Idiss.rsl.ru/electroniclibrary. — Pexum gocTyma: HOUCK CBOOOJHBIN, 3JIEKTPOHHBIC
JOKyMeHThI — Bupryanbnsiii yntansaselii 3ai1 PI'b va reppuropun Hb Jonl'Y.

7. DJIeKTPOHHO-0MO.1uoTeynass cucrema Jlanb: caiir / ObC Jlans. — C.-

[TerepOypr, 2011- . — URL: https://e.lanbook.com (mata oOpamienusi: 08.04.2026). — Pexum



https://elibrary.ru/
https://cyberleninka.ru/
https://podpiska.rcsi.science/
https://rusneb.ru/
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https://ldiss.rsl.ru/electroniclibrary
https://e.lanbook.com/
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noctymna: u3fgaHuss CeTeBoM SJIEKTPOHHOM OWONMMOTEKH, I aBTOPU3OB. IOJIb30BaTENEH. —
TekceT: 2eKTPOHHBIN.

8. DJ1eKTPOHHO-0ubmoTeuHast cuctema Jlonl'Y: caiit / ®I'BOY BO «/lonl ' V». —
Honernk, 2016- . — URL: http://library.donnu.ru/ (mata oOpamenus: 08.04.2026). — Pexum
JIOCTYTIa: CBOOOMHBIN. — TEeKCT: 2JIEKTPOHHBIH.

9. JJeKkTpoHHbI Katajsor Hayunoii 6uGmuoreku [lonl'Y: pasnen caiita / Hb
JouIl'Y. — Tekct: anekrponnsiii / DbC loul'Y: caitr. — URL: http://library.donnu.ru/catalog/
(mara oOpamenus: 08.04.2026). — Pexum jgoctyma: TOUCK CBOOOJHBIN, 3JIEKTPOHHBIC
JIOKYMEHTBI — 7151 TTosib3oBaTeneit JJonl'y.

10. daexTpounblii apxuB Joul'Y: pasmen caiita / Hb Jonl'Y. — Tekcr:
anekTponnsi // OBC Jlonl'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOpalieHus:
08.04.2026). — Pexxum octymna: CBOOOIHBIIA.

12. I[TPOTPAMMHOE OBECIIEYEHUE

1. PEJ OC, Astra Linux (OEM).
2. OpenOffice, LibreOffice.
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