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PABOYAS TIPOTPAMMA JUCHUITJINHBI

MATEMATHYECKHWE MOJEJIU B ECTECTBEHHbBIX HAYKAX

VYKpynHeHHas TpyIna HarpaBleHuit 01.00.00 Marematnka u MeXaHHKa
MOJIrOTOBKH

IIporpamma Beicuiero o6pa3oBaHus [Tporpamma GakanaBpuara
Hanpasnenue moaroToBku 01.03.01 MaTemaruka

IMpoduas moaroToBku Maremarnka

Kpanuduxarus bakanasp

®opma 00yueHHs Ounas

PaGouas nmporpamma aganTupoBaHa [UIs JIHLL
C OrpaHUYE€HHBIMHU BO3MOKHOCTSIMU 3710POBbsl U MHBAJIUIOB
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PaGouas mnporpamMMa AMCUHMIUIMHBL «MaTeMaTHYeCKHe MOJeJH B €CTeCTBEHHBIX
Haykax» i oOydaromuxcs no Hanpasnenuto noarotosku 01.03.01 Matemaruka (ITpodus:
Maremaruka), coctaBjieHa Ha OcHOBaHHH DejiepalibHOr0 rocy1apcTBEHHOr0 00pa3oBaTeIbHOTO
CTaHjaapTa BbICLIEro o0pa3oBaHusi — OakajnaBpuar 1o HampasieHuto noarorosku 01.03.01
Maremarika, yTBEpKACHHOrO MpHKazoM MunncreperBa obpasoBanus M Hayku Poccuiickoi
Denepaunn ot 10 suBapst 2018 1. Ne 8 (¢ u3m. u zorn.), [Topsizika opranu3aimy U OCYIIECTBICHHS
00pa3oBaTesbHON JICATE/IbHOCTH [0 00pa30BaTe/IbHBIM [1POrpaMMaM BBICHIETO 00pa3oBaHus —
nporpaMMaM OakanaBpuara, IporpamMMaM CIIELMaIUTeTa, IporpaMMaM MarucTpaTypel,
YTBEPKAEHHOTO TpHKa3oM MHHHCTEpPCTBA HAayKH W BhICIIEro oOpasoBaHus Poccuiickoi
®enepaunu ot 06 anpenst 2021 r. Ne 245 (¢ u3M. U J1011.), B COOTBETCTBHHU C YUEOHBIM IJIAHOM,
yTBepKaAeHHBIM YueHbIM coBeToM OI'BOY BO «oul'V» mns nabopa 2024 roaa.

Pa3paboTumk:
JIOLICHT KaepBl MAaTeMaTHYECKOTO aHAIH3a H
i depeHInaIbHBIX ypaBHEHHIH,

Kanj1. (u3.-MaT. HAyK /57@" A.IO. UBanos

e

Pabouass mporpamma onoOpeHa Ha 3acelaHWW Kadeapbl MaTeMaTHMYECKOTrO aHajii3a |
) pepeHIHaIbHBIX YPABHEHHU .
[Tporokon ot 26.03.2024 r. Ne 10.

3aBenyrouuit kadeapoi }{( B.B. Bonukos
COTI'JTACOBAHO:

>
Jlekan akyabTeTa MaTeMaTHKU H e M
MH(OPMAIMOHHBIX TEXHOJIOTHi ' ‘,,/*— j H.A. Mouceenko
28.03.2024 . QS
YyebHO-MeTOAMYECKast KOMHCCHS (haKy IbTeTa MATEMATHKH W HH()OPMALIMOHHBIX TEXHOIOTHH,
[Tpotoxoun ot 27.03.2024 r. Ne 3. o
[pencenarens JI. U. CensxoBa
PyxorouTent ocHOBHOIT npodeccuoHanLHoi
00pa3oBaTeIbHOM NPOrpaMMBl,
J-p us.-mar. Hayk, 3aB. kad. MAuIY, npog. B.B. Bonukos

26.03.2024 r.
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1. MECTO JUCLIMIIINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI

1.1. TpeboBaHus K npenBapuTEIbHON NOATOTOBKE O0yYarOUIUXCs, IPEALIECTBYIONINE
Y COITYTCTBYIOIUE TUCLHUIUIMHBI, HA KOTOPBIX OCHOBBIBACTCS N3YYCHHUE JAHHOM:

0a3oBasi MOATOTOBKAa II0 MaTeMaTWKe B O0BEME MPOrpaMMBbl CpPEIHEW IIKOJBI,
Maremarmdeckuii aHams, AnreOpa, BapuanmonHoe wucumcienue, JluddepeHimanbabie ypaBHEHUs,
OYHKIMOHATIbHBIN aHAJIN3.

1.2.  JlucuumuiuHbl, KypcoBble pabOThl M IPAKTUKHU, JUIl KOTOPBIX OCBOEHHE IJAHHOM
JUCLIUTUTMHBI HE00XO0AUMO KaK MpeIIeCTBYOIEE!

CrnenuanbsHble Kypcbl, BblnyckHas kBanudukanuoHHas pa6ota, IlpousBoiacTBeHHas
NPaKTHUKA: HAYYHO-UCCIIe0BaTeNbCKask padoTa, [IpenaunioMuas npakTuka.

2. OIMMCAHUME JMCHUITJIMHBI

2.1.  OOmas XxapaKTepPUCTHKA

HaumeHnoBaHue moka3aTens 3HaueHHE OKa3aTes

HasBanue oO6pazoBaTenbHON IpOrpaMMBbl 01.03.01 Maremaruka (ITpoduis:

MaremMaruka)

b1.5.31 Maremarnueckue
€CTECTBCHHBIX HAYKax

Iudp 1 Ha3BaHHE B COOTBETCTBUH C
y4eOHBIM IIJITAHOM

MOACIHN B

YacTs 00pa3zoBaTeabHON NPOrpaMMbl bazoBas yacTp

2172

KonandecTBo 3a4eTHEBIX CANHUIL / Bcero 4acoB

2.2.  Pacnpenenenue yacoB 1o popmam u rnepuoaaMm o0ydeHus
O0111e€e KOJIMYECTBO YaCOB
o
= CaMoCTOs-
®opma | 9 o
> | € | mekuu- | nabopa- | NPakTH- | TEIBHOH dopma
o0yuyeHus & 2 BCETO
8 | OHHBIX | TOPHBIX | YeCKUX | pabOTHI + KOHTPOJIS
KOHTPOJITb
Ovynas 4 2 10 0 20 42 72 3a4er
Ounast, Bcero 10 0 20 42 72

3. LEJU JUCIUTUIMHBI

cDOpMI/IpOBaHI/Ie Y CTYACHTOB HPCACTABJICHUSA O TINIABHBIX THUIIAX 3KCTPEMAJIbHBIX 3aJay,
MCTOJax IMMOCTPOCHHUA UX MATEMATHYCCKUX MOILGJ’Ief/'I, a TaKK€C OCHOBHBIX MCTOAAX UX PCHICHUS.
PaszButue Y CTYACHTOB JIOTHYCCKOI'O MBIIIJICHUS, MaTeMaTHUeCKOM HHTYUIHUU U KYJIBTYPHI..

4. KOMITETEHIIMM OBYYAIOINEI'OCA, @OPMUPYEMBIE B PE3VJIPTATE
OCBOEHNMA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEBI, X NH/IUKATOPBI
N ITNTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHUW A

4.1. KomnereHimun

OIIK-2. CriocoOeH pa3pabarbiBaTh, aHAIU3UPOBATH M BHEAPSTh HOBBIE MAaTEMAaTUUESCKUE
MOJICJIA B €CT€CTBO3HAHUH, TEXHUKE, DKOHOMHKE U yIIPABICHUH.

4.2.  VuaukaTopbl KOMIIETEHITHHA

OIIK-2.8. Brageer KJIaCCUYECKHMH METOJIaMHU TIOCTPOSHUS MaTeMaTHICCKUX MOJICIICH B
€CTECTBO3HAHNM, TEXHUKE, SKOHOMUKE U YIIPaBICHUMU.

Pe3ynbrarel 00yueHus
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OIIK-2.8.1. 3maer omnpenencHUss W  YTBEPXKACHHUSA, METOABI pEIICHHS  3a1ad
MaTeMaTUYeCKOro MporpaMMHUPOBAHUS.

OIIK-2.8.2. Biageer HaBbIKAMH IIOCTPOCHHMS MAaTEMAaTHYECKUX MOJCICH 3amad B
€CTECTBCHHBIX U OOIIECTBCHHBIX HAYKaX.

OIIK-2.8.3. YMeeT npuMeHsATh METOIBI PEICHUS 3a1a4 HEJTMHEHHOTrO, BBIITYKJIOIO U JINHEHHOTO
MaTEMATHYECKOTO MPOTPAMMHUPOBAHUS.

o. I[TPOT'PAMMA JJTUCHUITJINHBI

Hazpanue tembl Kpatkoe cogepxanrie TeMbl (BOIPOCH TEMbI)

1.Meronast
HEJIMHEIHOT 0 12

1.1. HenuneitHoe nporpaMMupOBaHUs.
['panuienTHBI METO

MIpOrpaMMHUPOBaHUS
1.3. Beinykioe nporpaMMHUpPOBaHHUE.
1.4. Teopema Kyna-Kypama-Takkepa.
1.5. MeTton mTpadHbIX GyHKIIHHA
2. 3aJa4u TMHEHHOTO 2.1. [TocTanoBka 3aaun JuHEHHOTO TTporpammupoBanus (3J111)
TpOTpaMMUpOBAHUA 2.2. Kanonnueckuii Buj 3JII1.

2.3. I'paduuecknii meron pemenus 3J1I1
2.4. Mertoa uckycctBeHHOro 0asuca pemenus 3J111

2.5. JIBolicTBEHHBIE 3a/]a4 IMHEHHOTO MTPOTPAMMHUPOBAHUS
2.6. TpancnopTHas 3aaya

6. CTPYKTYPA U COAEPXXAHUE JUCHUITIJIMHBI

6.1. dopma obydyenus — ouHas, Kypc — 4, cemectp — 1
HaumenoBanust pa3aenoB u TeM Konmriectso Hacos
Jlexu. | Jla6op. | Ilpakr. | CPC+K | Beero
1. MeTopl HEMMHEWHOTO 4 10 22 36
IIPOrPaMMHUPOBAHHUS
2.3a1aun TMHEHHOTO POTrPaMMHUPOBAHHS 6 10 20 36
NTOI'O 3A CEMECTP 10 20 42 72
HNTOI'O ITO KOMITIOHEHTY OIIOII 10 20 42 72
7. OLIEHOYHBLIE MATEPUAJIBI (CPEACTBA) JUIA TEKYIIEI'O KOHTPOJIA
YCIHEBAEMOCTH, IIPOMEXYTOYHON ATTECTALIMNA
7.1.  KoHTpoJsbHBIE BOIIPOCHI
1. 3agaum maremaTHyecKOro IporpaMMHUpPOBaHUs B o01Iel hopme
2. Oynknus Jlarpamka, kputepuit CriibBecTpa
3. Boimykible MHOXKECTBA M HMX CBOMCTBA, BBINYKIblE (YHKIMH M HUX CBOMCTBA,
HepaBeHcTBa MeHcena
4. Teopema Kypama-Kyna-Takkepa
5. TloctaHoBka 3a7auu JIMHEHHOTO MporpaMMHupoBaHus. I'paduueckuil MeTo 1 peeHus
6. IlocraHoBka 3a/auu JMHEHHOTO ITporpaMMupoBanus. [IpiuBeieHNe K KAHOHUYECKOMY
BUY
7. CsoiictBa tuianoB 3JIII. Jloka3aTenbCTBO CBOWCTBA O BBINYKJIOCTH MHOXECTBA
IIJIAHOB
8. CgoiictBa mmanoB 3JIII. JlokazaTenbCTBO CBOMCTBA O CYIIECTBOBAaHMM KpaiHeH

TOYKHW MHOXXECTBA IIJIAaHOB ﬂBHfIIOHIGﬁCSI OIITUMAJIBHBIM IIJIaHOM



5

9. Cpoiictea turanoB 3JIII.  Jloka3aTenbCTBO  CBOMCTBA,  YCTaHABIMBAIOIIETO
COOTBETCTBUE MEXKAY OIOPHBIM IUIAHOM U KpalHEW TOYKON MHOKECTBA INIAHOB

10. Teopema 0 BO3MOXKHOM YIIyYLIEHHUH IUIaHA 3a]1a4i JIMHEHHOI 0 IPOrpaMMHUPOBaHHUS

11. Teopema 06 ONITUMAIBHOCTH IJIaHA 33Ja4d JIMHEHHOTO POrpaMMHUPOBAHUS

12. MeTo uCKyCCTBEHHOTO 0asuca

13. JIBoiicTBeHHBIE 3aa4l TUHEHHOTO MTPOrpaMMHUpOBaHus. Teopema ABOHCTBEHHOCTH

7.2.  Tembl NMCHMEHHBIX PAOOT (THITBI 33/1a4)

KonTtponbHble paboThl MO MPaKTUKE BKIIOYAIOT 33/1aHUS YKa3aHHBIX THUIIOB.

Pewrenne 3aga4 HEMHEWHOrO MPOTPAMMHUPOBAHUS MPU MOMOIIM METO/Ia MHOMXHUTENEH
Jlarpan>ka, pelieHue 3ajad BBIIYKJIOIO IPOrpaMMHUpPOBAaHUS NpU HoMoIIM TeopeMbl Kypaiia-
Kyna-Takkepa, pernienue 3agad JTUHEHHOrO MpPOrpaMMHPOBAHUS MPH MOMOUIM TIpaduyecKoro
METO/1a, CUMILJIEKC METO/Ia, PELIEHNE TPAHCIIOPTHOM 3a/1a4.

KontponbsHast paboTa mo mpoBepKe TEOPETUYECKHX 3HAHUU — MO0 MU3YyYCHHBIM TeMaM, C
UCIIOJIb30BAaHUEM YKa3aHHbBIX BbIIIE KOHTPOJIBHBIX BOIIPOCOB.

B ClIydac BCIACHUS y‘Ie6HOl"O nponecca ¢ UCIOJb30BAHUEM JJICKTPOHHOI'O O6y‘I€HI/I${ u
JUCTaHIIMOHHBIX 06pa30BaTeJH)HI)IX TCXHOHOFHﬁ, COACPIKAaHUC OujeTa MOXKET OTJIMYATLCS OT
MMPUBCACHHOI'O.

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUHAIOT ObYHAIOHIUECA

OOmiast orleHKa 3HAaHUKM O0YYAIOMIMXCS MO JUCHUIUIMHE mpoBoauTcs 1o 100-0ammsHON
HIKajle MCXOJsd M3 MaKCHUMyMa, INpHBeIeHHOro B Tabiuue Huwke. OpraHu3aluoHHO-yueOHas
paboTa B ayAMTOpUHU OIICHWBAETCS HAa OCHOBE TAKHX KPUTEPUEB KaK IOCEIIAeMOCTh 3aHSATHH,
CBOEBPEMEHHOE M KadyeCTBEHHOE BBIOJIHCHWE IOMAIIHHUX 3aJaHui, aKTUBHOCTb BO BpEMs
MMPpOBCACHUA JICKIIMOHHBIX W ITPAKTHUYCCKUX 3aHATHI (y‘-IaCTI/Ie B O6CY)KI[CHI/II/I TCKYLIETO U
NPOWCHHOTO MaTepuala, peleHue 3a1a4 1 T.11.).

[To pe3ynbpTaram paboThl B cemecTpe oOydaromuiics, HaOpaBmuii He MeHee 60 6aoB,
UMeeT MpaBO NOJIY4YUTh OLEHKY. OIlLleHKa 3a CeMECTp BBICTABISIETCS COIJIACHO IMPHHATOMY
MOPAIKY.

Howmepa pasznenos Bunst pabot Maxcimarboe
KOJINYECTBO 0aJIJIOB
OpranuzanoHHO-y4eOHas paboTa B ayAUTOPHU S)
1-2 KoHTposbHble paboThl IO MPAKTHUKE 45
MoynbHas KOHTposibHas paboTa 45
NTOTI'O 100
OO0muii uTor 3a cemecTp 100

CooTtBeTcTBrE 0AJUIOB OLIEHKE

KoMiaecTBo Gaion Or1teHKa 110 IITHOAJUILHOM IIKajie
s 100 ECTS | DOxzamen, nuddepeHunpoBaHHbIN 3auer
3a4eT
90-100 A OTJINYHO 3a4TEHO
80-89 B XOpOIIO 3a4TE€HO
75-79 C 3a4TE€HO
70-74 D YJIOBJICTBOPUTEIILHO 3AUTCHO
60-69 E 3a4TE€HO




35-59 FX HE 3a4TE€HO

HEYIOBJIETBOPUTEIHLHO
0-34 F ya P HE 3a4TEHO

9. OBECIIEUEHUME OBPA3OBATEJIBHOI'O ITPOLIECCA JJIA JINL C
OI'PAHMUYEHHBLIMH BO3MOXHOCTAMU 310POBbBA 1 MTHBAJIMIOB

B xone peanu3zanyu TUCHUILTMHBI UCTIONIB3YIOTCS CIEAYIOIINE JOMOTHUTEIbHBIE METOIBI
00y4YeHMs], TEKYIIEro KOHTPOJIs YCIIEBAEMOCTH U MIPOMEXYTOUHOM aTTecTallMi 00y4arolUXCsl B
3aBHCUMOCTH OT MX MHUBHyaJIbHBIX 0COOCHHOCTEH:

1) IUTSL CHIEMBIX U CIIA00BUIALINX

— ek  OQOpMIISIIOTCS B BHUJAE OJEKTPOHHOTO JIOKYMEHTa, JIOCTYIMHOTO C
IIOMOIIBIO0 KOMITBIOTEPA CO CHELUATU3UPOBAHHBIM IIPOrPAMMHBIM 00ECIIEUEHHEM;

— JUIs  BBINOJHEHUS  3aJaHWs  Tpd  HEOOXOAMMOCTH  IPENOCTaBIISIETCS
YBEJIMYMBAIOLIEE YCTPOUCTBO; BO3MOXKHO TAK)KE MCII0JIb30BAaHUE COOCTBEHHBIX YBEIMYHUBAIOLINX
YCTPOMCTB;

- IUCbMEHHBIE 3a7jaHNs O(POPMIISIFOTCS YBETUUEHHBIM IIPU(TOM.

2) IS TIIYXHUX M CI1a00CTBIIIAIIHX

— JeKIUH OPOPMIIAIOTCS B BUJIE 3JIEKTPOHHOI'O JJOKYMEHTA;

— MUCHMEHHBIE 3a[aHUs BHIITOJIHSIIOTCS Ha KOMITBIOTEPE B MUCbMEHHOH (popMe;

— 9K3aMEH NPOBOJUTCA B IHUCBMEHHOM (oOpMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBeeHue B (hopMe TeCTUPOBAHHUS.

3) JUISL JIML C HapyIIEHUSIMU OTIOPHO-/IBUTATEJILHOTO anmapara:

— ek OQOpMIISIFOTCS B BHUJAE DJCKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C
MOMOILBIO0 KOMITBIOTEPA CO CHELUATU3UPOBAHHBIM IIPOrPAMMHBIM 00ECIIEUEHUEM;

— MUCHMEHHBIC 3aJ[aHUs BHIITOJHSIIOTCS Ha KOMITBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOAATCA B YCTHOU (pOpMe MM BBIMOJHSIOTCS B MHCbMEHHOM
¢dbopme Ha KOMIIBIOTEpE.

IIpy HEOOXOOUMOCTH MpPENyCMATpUBAECTCS YBEIMUYEHHE BPEMEHH I IMOATOTOBKU
OTBETA.

IIponenypa  mpoBeAeHUs  NPOMEXKYTOUHOM  aTTecTalMM A8 OOy4YaroUIMXCs
YCTAHABJIMBACTCS C YYETOM WX HWHIUBUAYAIBHBIX TICHXO(DU3UYECKHX OCOOEHHOCTEH.
[TpomesxyTouHas arTecTalusi MOXKeT IPOBOIUTHCS B HECKOJIBKO ITAloB.

[IpoBenenne mpoueAypbl OIEHHBAHUS PE3YJIbTaTOB OOYUYEHHS JIOMyCKAeTCs C
UCIOJIb30BAaHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTUH.

ObecnieunBaeTcst 1ocTyl K UHQOPMAIIMOHHBIM U Onbinorpaduyeckum pecypcam B CETH
WuTepHeT Ui Kaxaoro oOydaromierocs B ¢opMmax, aJalTUPOBAHHBIX K OTPAaHUYEHUSM HUX
3JI0POBBSI ¥ BOCTIPHSITHSI MHPOPMALIUH:

1) JUTSL CIIENBIX U CIIA00BUISIINX

— B [I€YaTHOHN (popMe YBETUUEHHBIM LIPUPTOM;

— B (hopMe 3JEKTPOHHOTO JOKYMEHTA;

2) IUTSL TIIYXHUX M CI1a00CIBIIIAIINX

— B IIEYaTHOH Gopme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

3) U1 00yYaroIuXcs ¢ HApYIIEHUSIMHU OIIOPHO-/IBUTaTEIbHOTO arapara:

— B IeYaTHOM dopme;

— B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHME YUEBHOI'O ITPOLIECCA

VYuebnsie 3ansaTus npoBoasaTcs B ['maBHom kopmyce oIy (r. Honenk, np. ['yposa, 6).
Jlnist mpoBeieHUs TIEKIIMOHHBIX, TPAKTHYECKUX U Ja00paTOPHBIX 3aHATUI TpedyeTcs ayauTopHs,
o0opy/sioBaHHAasT MEJOBOM WJIM MapKEepHOW JIOCKOW, MYyJIbTUMEIUIHBIA MPOEKTOp M SKpaH,
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HOYTOYK, KOMIUIEKT ydeOHON MeOenu i CTYACHTOB, pabouee MECTO MPENoaaBaTelis, BEIXO B
WHTepHEeT — MPOBOAHOM WK ¢ UcTob3oBaHeM Wi-Fi.

Jlis caMoCTOSITeNIbHOM pabOThl KCIIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayunoii OMOIMOTEKH YHHBEPCHUTETa W JPYTUX DJICKTPOHHBIX OHONMMOTEYHBIX 0a3 NaHHBIX,
yueOHO-MeToInYeckoe o0ecreueHue, MPelCTaBIeHHOE B Yy4EOHO-METOIUYECKOM KaOHHeTe
['maBHOTO KOpIyCa (ayn.405).

OOyuvaromuecs HMMEIOT BO3MOXHOCTh HCIIOJIb30BaTh y4eOHble MaTepuaibl 110
JTUCITUIIMHE, pa3MmenieHHbie Ha tiargopme Moodle LlenTpa mucTaHmnoHHOTO 00pazoBaHUS
®OI'BOY BO «loHI'Y». Ilpu u3ydeHUN AUCIUTIIMHBI MPUMEHSIOTCS JIEKTPOHHOE OOY4YCHHE U
JTUCTaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOIOTHH.

C  wucnonp3oBaHHMEM  pecypcoB  MmiIaTGopMbl  JUCTAHIIMOHHOTO  00pa3oBaHUS
OCYILIECTBIISICTCS TEKYIIUH KOHTPOJb 3HAHWK OOYYaIOUIMXCS HAa OCHOBE TECTUPOBAHHS U
MIPOBEPKHU PE3yIbTATOB CAMOCTOSTENIbHOI paObOTHI.

11. PEKOMEHIAYEMAA JIMTEPATYPA

11.1. OcHoBHas nuTepaTypa

1. JIsmenko W.H. u nap. JluneliHOe W HeIMHENHHOE mnporpaMMmupoBanue — Kues:
Bumia mkoia, 1975 — 371 ¢

2. AmmvanoB, C. A. Teopuss onrtumuzanuu B 3adadax u ynpaxksHeHusix / C. A.
Ammanos, A. B. Tumoxos. - M. : Hayka, 1991. - 446 c.

3. Axymuu M.JI. MaremaTuueckoe NporpaMMUpOBaHUE B IIpUMEpax U 3ajadax.- M.:
Bricmias mikoia, 1986. — 320 c.

4. Kanuxman U.JI. COopHUK 33124 IO MAaTEMAaTHYECKOMY MTPOTPaMMHUPOBAHHIO. -M.:
Bricmas mxoima, 1975 — 270 c.

11.2. JlomonHUTEIBHAS JIATEPATYPA
5. Hannur [[. JIluneliHOe mporpaMMHpOBaHHUE, €ro 0000IICHUS U TPHIIOKEeHHE. — M.:
ITporpecc, 1966.
6. I'acc C. JIuneitnoe nporpammupoBanue.- M.: @uzmarrus, 1961.-304 c.

12. NHOOPMAIMOHHBIE PECYPChbI

1. Hauunonanbuast 3JIEKTPOHHAS OnbmMoTexa (H3Bb): dbenepanpHas
rocyiapctBeHHass uH@popMmaimonHas cucrema / MunucrepctBo Kynbrypel P®; Poccwuiickas
rocynapcTBeHHas oubnmmoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHus:
01.09.2023). — PexxumM jmoctyma: cBOOOIHBIH, moanmucka. HeoOxoauma ycTaHOBKA MTPOTPaMMHOTO
oOecrieyeHus. — TeKCT: AIEKTPOHHBIN.

2. eLIBRARY.RU: nayunas snextpoHHas oubnuoreka: caiit. — Mocksa, 2000- . —
URL: https://elibrary.ru (mata obpamenus: 01.09.2023). — Pexxum noctyma: s aBTOPH3OB.
MIOJIB30BaTENe. —TeKCT: JIEKTPOHHBIN.

3. Hayunas snextponHas Oubnunorexka «KuOepJlenmnkay»: caiit / Acconuanus
«OTtkpeiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pesxxum nmocrtyna:
cBOOOHBIN. — TeKCT: NMEeKTPOHHBIH.

4, DNeKTpOHHO-OUOIMOTeUHAS cucrema «JlaHb»: [caiiT]. - URL:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum jgoctyma: JUisi aBTOPU30B.
MOJIb30BaTeNe. — TEeKCT: 2JEKTPOHHBIMN.

5. IBC IOpaiit: snexTpoHHas 6ubnuoTeyHas cucrema: caT. — Mocksa, 2013. —
URL: https://biblio-online.ru (mara oopamenuns: 01.09.2023). — Pexxum qocTyma: it aBTOPU30B.
[IOJIb30BaTeseH. — TEKCT: DJIEKTPOHHBIN.
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6. y1eKTPOHHO-0ubMoTeuHast cuctema JJonIl'Y: caiit / ®I'BOY BO «/lonl 'V». —
Honernk, 2016- . — URL: http://library.donnu.ru/ (mata oOpamenus: 01.09.2023). — Pexum
JIOCTYTIa: CBOOOHBIN. — TEeKCT: 2JIEeKTPOHHBIH.

7. JJieKkTpoHHbI Kkatajsor Hayunoii 6uGmuoreku [lonl'Y: pasnen caiita / Hb
JouIl'Y. — Tekct: anekrponnsiii / DBC loul'Y: caitr. — URL: http://library.donnu.ru/catalog/
(mara oOpamenusi: 01.09.2023). — Pexxum pocTyma: MOMCK CBOOOTHBIN, 3IIEKTPOHHBIE
JIOKYMEHTBI — 7151 TTosib3oBaTesne JJonl'y.

8. daexTpounblii apxuB Joul'Y: pasmen caiita / Hb Jlonl'Y. — Tekcr:
anektponusi // OBC Jlonl'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOpalieHus:
01.09.2023). — Pesxxum roctymna: CBOOOHBIA.

13. I[TPOTPAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (kopnoparuBnas smnen3us [Jorl'Y Ne 46484614)

2. Microsoft Office (koprnopatuBHas aunen3us oY Ne 46472919)

3. Microsoft Visual Studio (;uiien3ust mporpammbl Dream Spark ajist BRICIIUX ya4eOHBIX
3aBEJICHUN)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (munensuu GPL, Apache,
BSD st cB0OO0THOTO TIPOTPAMMHOTO 00ECIICUCHHS ).
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