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Pabouas mporpamma nucnumuiiHbl «JIMHeiiHasi ajqredépa M MeToAbl ONTHMAJLHBIX
peleHuin» s o0yvaromuxcs 1o HamnpasieHuto noarotoBku 38.03.01 Dxonomuka (I[Ipodus:
OuHaHCHl M KpEeIuT) COCTaBieHa Ha OcHOBaHuM @DenepalibHOTO TrOCYJapCTBEHHOTO
00pa30BaTeNLHOTO CTaHJAApTa BBICHIETO 00pa3oBaHMA — OakajlaBpUaT IO HAIPABJICHUIO
noarotoBku 38.03.01 DxoHOMUKA, YTBEPKICHHOTO NMPUKA30M MUHHUCTEPCTBA HAYKU U BBICIIETO
obpazoBanust Poccuiickoit @enepannu ot «12» aBrycra 2020 r. Ne 954 (c usm. u gomn.), [lopsiaka
OpraHM3alMl U OCYIIECTBIECHUS O0pa30BaTEIbHOM JEATENBHOCTH MO0 00pa30BaTEIbHBIM
porpaMMamM BbICHIET0 00pa3oBaHus — MporpaMmmamM OakaiaBpHara, IporpaMMaM CIIeHUAINTETa,
nporpaMMaM MarucTpaTypbl, YTBEP>KICHHOIO NpHUKa3oM MUHUCTEpCTBa HAYKH U BBICIIETO
obpazoBanusi Poccuiickoit ®enepanuu ot 06 ampenss 2021 r. Ne 245 (¢ usm. u 1om.), B
COOTBETCTBUU C yY€OHBIM IUIAHOM, YTBEepKACHHBIM Y 4eHbIM coBeToM PI'BOY BO «JloHI'Y» mis
Habopa 2026 rona.

PazpaboTumk:
CTapIIHi MpenoiaBaTeNb KaQeapbl MATEMATHKN
Y MaTeMaTHYECKHX METOJIOB B 9KOHOMHUKE A. B. [lenamenko

PaGouas ImporpamMmma oL[06peHa Ha 3aCCJaHuHn Ka(i)e,[[pbl MAaTEMAaTHUKHU 1 MaTCMAaTHYCCKHUX
METOJ0B B ODKOHOMUKE.

ITpotokoi ot 09.04.2026 Ne 10a.

3aBenyromuii kageapoii IO.H. ITonmkos
COI''TACOBAHO:

JlexaH y4eTHO-(pMHAHCOBOIO (haKyIbTETA H. B. AnexceeHko
16.04.2026

Y4eOHO-MeToIUYECKasi KOMUCCHS Y4eTHO-(DUHAHCOBOTO (haKyIbTeTa.
[TpoTokon ot 15.04.2026 Ne 3.
[Ipencenarens A. A. bnaxeBuu

PykxoBoauTenb 0CHOBHON 00pa3oBaTeIbHOM
MIPOrPaMMBl, I-p IKOH. HayK, Mpod. I1. B. Eropos
14.04.2026
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1. MECTO JJUCLMIIJIMHbI B CTPYKTYPE OBPA30BATEJILHOM [TPOI'PAMMBbI
1.1. TpebGoBaHus K MpeIBAPUTEIBHOMN MOATOTOBKE 00YYAIOMIMXCS, MPEIIIECCTBYIONINE

Y COITyTCTBYIOLIME NUCLUIUIMHBI, HA KOTOPBIX OCHOBBIBACTCS N3YUYCHUE JAaHHOW: HET
LIKOJIBHBIM KypC MaT€MaTUKU U alnreopbl

1.2. JlucuuruiMHbl, KypcoBble paOOThI M MPAKTHUKH, Ui KOTOPHIX OCBOCHHE JAAHHOMN
JTUCITUTUIMHBI HEOOXOIMMO KaK MPeIIeCTBYIOIIEE:
JTUCHUILTMHBI IPOrpaMMBbl OakanaBpuara: « JKOHOMETPUKAY.

2. OIIMCAHME JUCHUIIIIMHBI

2.1. O0mas xapakTepucTuKa

HaumenoBanue nokasarens 3HaueHue nokasaress
HazBanue oO6pa3oBaTeslbHON MPOTPaMMBbI 38.03.01 Dxonomuka (IIpoduns: GuHAHCH U
KPE/INT)
Iudp 1 Ha3BaHKME B COOTBETCTBUH C Y4ECOHBIM b1.5.M4.3 JIuneiinas anredpa 1 METO/IbI
TJIAHOM ONTUMAJIbHBIX PEIICHHI
YacThs 00pa3oBaTeIbHON MPOrpaMMBbl bazoBas yacth
KomaecTBo 3a4eTHBIX ¢IMHHUIL / BCETO YacOB 41144

B ciywae mnpenbsiBieHHs OT 0OydaroIlerocs WIA €ro poauTens (3aKOHHOTO
MPEJICTAaBUTENS) 3asBICHUS Ha OOy4YeHHE IO aJanTHUPOBAHHONW OOpa30BaTEIBHON MpOorpaMMme
BBICILIETO 00pa30BaHusl, MOAKPEIJICHHOIO 3aKIYEHHUEM IICHXO0JOr0-MeINKO-TIe1arorn4eckon
komuccun (IIMIIK) nnu meauko-coruanbaoi sxcneptusbl (MCD) ¢ pekOMEHJAIUsIMU CO3/1aHus
WHAMBUAYAIbHON mporpammsl peaOunurtauuu u abwintanuu (UIIPA), nannas pabouas
mporpaMMa MOKET OBbITh aIalTUPOBAaHA C YYETOM HHIAMBUAYAIbHBIX OCOOEHHOCTEH 30POBBS
oOyyaromerocs.

2.2. PacnipesienieHne 4yacoB o (hopMam M nepruosiaM o0ydeHus

OO11ee KOIMYEeCTBO YacOB
Dopma caMocCTosi-
P a. | Jekuu- | Jabopa- | NpaKkTU- | TeIbHOU dopma
oOyueHus B BCETO
o | 8 |OHHBIX | TOPHBIX | Yeckux | paboThl + KOHTPOJIS
& =
KOHTPOJIb
e | 3 P
OuHas 1 1 34 17 17 76 144 9K3aMeH
3aoyHas 1 1 8 6 6 124 144 9K3aMEH

3. LIEJI IUCLIUTUIMHBI

dopmupoBaHue y OYIyIIMX CHEIHATIMCTOB 0a30BBIX MaTEeMaTHUYECKUX 3HAHHWHA s
pemieHus 3aad B MpoPeCcCHOHATBHON NEATeIbHOCTH, YMEHUN aHATMTHYECKOTO MBIIUICHUS U
MaTeMaTHYeCKOTO (OPMYyIUPOBAHUS SKOHOMHUYECKUX 3a/1a4.



4. KOMIIETEHIIMM OBYHYAIOIEI'OCS, POPMUPYEMBIE B PE3YJIbTATE
OCBOEHMA KOMIIOHEHTA OBPA30OBATEJIBHOU ITPOI'PAMMEI, X NH/IMUKATOPBI

N ITNTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHNM A

Komnerenuuu

HNuaukaropsl

Pesynbrarel 00yueHHs

OIIK-1. Cnocoben
MPUMCHSITH 3HAHHS
(Ha IPOMEKYTOUHOM
YPOBHE)
YKOHOMHYECKOU
TEOPUHU MPHU PEIICHUU
MPUKJIATHBIX 3a/1a4

OIIK-1.1. Kputnuecku
COIIOCTABJISIET AIbTEPHATUBHBIC
peIIeHHs TPUKIIAIHBIX 337134,
pa3pabateiBacT 1 000CHOBBIBAET
CHOCOOBI UX PELICHHS C YIETOM
KputepreB 3hHEeKTUBHOCTH

OIIK-1.1.1. YmMeer o1ieHUBATH
BapUaHTHI PEIICHUS
npogecCHOHATIBHOM 3a/1a4H,
AQHATM3HUPYS BEPOSTHBIC PE3YIbTAThI
1 3G(HEKTUBHOCTH UX peaTU3aluN

OIIK-1.3. TIpumensier
MaTEeMaTHYECKHU anmapar Jis
PEILICHHS TUTIOBBIX
SKOHOMHYECKHUX 3a/1a4

OIIK-1.3.1. 3HaeT MaTeMaTHYECKUMI
anmapar, MPUMEHSEMBIH JUIs
MOCTPOCHHUS TEOPETUICCKHUX
MOJIEJIEH, ONMICHIBAFOIINX
SKOHOMHYECKHE SIBJICHHUS U
POIECCHI MAKPO- U MUKPOYPOBHSL.

OIIK-1.3.2. YMmeeT NpUMEHSTh
MaTeMaTUYECKUH anmapar ¢
UCIIOJIb30BaHUEM IpaUIeCKUX
W/WH anreOpandecKux MEeTOIOB IS
PEILICHHS TUTIOBBIX SKOHOMUYECKHIX
3a1a4

OIIK-4. Ciocoben OIIK-4.5. Kputnuecku OIIK-4.5.1. VMmeer OLICHUBATh
npeJiarath COIIOCTABJISIET AIbTEPHATUBHBIC | BApUAHTHI perteHus
HKOHOMHYECKH U peleHus mpoecCHOHAIbHBIX npogeccuoHaIbHON 3ajjauy,
(buHAHCOBO 3aja4, pa3padaTbIBaeT U aHAM3UPYsT BEPOATHBIC PE3YJIbTATHI
000CHOBaHHBIE 000CHOBBIBAET CIIOCOOBI X 1 2QPEKTUBHOCTD UX peaTn3aluu
OpTraHU3aIMOHHO- PEILICHHS C YYETOM KpUTEpUEB
yIPaBICHUYECKHE 3P HEKTUBHOCTH
pereHus B
npodeccnoHanbHOMI
JESTEIbHOCTH
OIIK-5. Cnocoben OIIK-5.1. Ucnons3yer OIIK-5.1.1 3HaeT  HAJCTPOMKY
WCTIOJh30BATh COBpPEMEHHBIE «Ilonck  perreHus» oducHoOTrO
COBPEMEHHBIE uH(OopMaIMOHHbIe TexHOMoruu | npuioxenns MS Excel
nH(pOpMaIIUOHHBIE Y MIPOTPAMMHBIE CPEACTBA MPHU OIIK-5.1.2 Ymeer MIPUMEHSTh
TEXHOJIOTUH U peleHnH mpopecCHOHATBHBIX HajacTpoiiky  «Ilowck — pemeHus»
MpOrpaMMHBbIE 3aj1a4 otducuoro mnpwnoxenus MS Excel
CpeAcTBa Mpu JUIs  TIONy4€HHUs pelleHus 3ajgad
pereHnH JMHEHHOTO TPOTPaMMHUPOBAHUS, a
npo¢ecCHOHATBHBIX TaKxKe aHanm3a MOJTyYEeHHOT O
3ajad. peIIeHHSL.
5. TIPOTPAMMA JJUCHUITJINHBI
Tembl | Kpartkoe copeprkaHue TeMbl
Paznen 1. Jluneiinas anrebpa
Tema 1. 1.1. IlpsimMas TMHUA HA TUIOCKOCTH.
AHanuTthueckas

TEOMETPHUSI




TeMbl Kpartkoe conepskaHue TeMbl
Tema 2. Marpunsl u | 2.1. MaTtpuiel, 1eiCTBUSI C HUMU.
ONpEeIeTUTENN 2.2. Onpeaenureny N-ro mopsiaKa.

2.3. O6parHas MaTpuIia.
2.4. Panr maTpuusl.

Tema 3. KoMmiuiekcHbIe
qucia

3.1. KoMmiekcHBIE YHcia

3.2. 3BneueHne KBaJApPaTHOTO KOPHS IS KOMIUIGKCHBIX YHCENl B
anreOpanveckoil GopMe W KOpHA CTeneHu N I 4YHcel B
TPUTOHOMETPHUECKOU (hopme.

Tema 4. Cucremsl
JIMHEHUHBIX YPABHEHUNI

4.1. MeToapl penieHust KBaApaTHbIX CUCTEM JIMHEWHBIX YPaBHEHHUI.
4.2. O6mas Teopusi CHCTEM JIMHEHHBIX YPaBHEHUH.

Tema 5. JIunelinbie
MIPOCTPAHCTBA

5.1. BekTtopHbI€ TPOCTpaHCTBA.
5.2. EBKIM0BBI TPOCTPAHCTBA

Tema 6. JIunelinbie
ONEPATOPHI

6.1. IlonsTHE IMHEHHOTO OmIEepaTopa.
6.2. lHBapuaHTHOE MOMPOCTPAHCTBO U COOCTBEHHBIE BEKTOPHI

Paznen 2. MeTo1bl ONTUMAJIBHBIX PEHICHUM

Tema 7. CocTaBieHue
ONTUMH3ALMOHHBIX
MoJeIeH 3agad
SKOHOMHUKH U
YIIPABIECHUA.

7.1. KoHuenrtyanbHble acCHEKThl MaT€MaTUYECKOTO MOJEIMPOBAHUS
SKOHOMUKH.

7.2. CynIHoCTb ¥ DJIEMEHTHI KIacCU(UKAIIH O TUMHU3AIIMOHHBIX 3a/1a4.
7.3. banaHncoBble METO/Ibl aHAJIN3A U UCCIIE0OBAHUS SKOHOMUKHU

Tema 8. MeToubl
penieHus 3a1a4
JIMHEHHOTO
IPOrPaMMHUPOBAHUS.

8.1. OcHOBHBIE THIIBI 3a]1a4 JIMHEHHOTI O IPOrpaMMHUPOBAHHUSL.

8.2. ®opMbl 3anKcH 3a]1a4 JUHEHHOTO IPOrpaMMUPOBAHHUS.

8.3. 'eomeTprueckas HHTEPIPETALHsI 3a/1a4 JJMHEHHOTO IIPOrpaMMHUPO-
BaHUs. ['paduueckas WLTIOCTpalUs pemieHus 3afad JMHEHHOTO Ipo-
IpaMMHUPOBAHUSL.

8.4. CpoiicTBa peleHuil 3aa4 JIMHEHHOTO IPOrpaMMHUPOBaHUSL.

8.5. CuMIUTEKCHBIN METO/I peIIeHHs 3aa4 JIMHEHHOTO
IPOTPaMMHUPOBAHHUSL.

Tema 9. Teopus
JIBOMCTBEHHOCTU U
aHaIU3 JIMHCHHBIX
MozeseH
ONTHMH3AIMOHHBIX
3amad.

9.1. DxoHOMHYECKas TOCTAHOBKA M MaTeMaTHUYECKasi MOJIEIb MPSIMOM 1
JIBOMCTBEHHOM 3a/1a4 JIMHEMHOTO MPOrpaMMHUPOBAHMSL.

9.2. IlpaBuiia nocTpoeHMs JBOWCTBEHHBIX 3aj1au.

9.3. OcHOBHBIE TEOPEMBI IBOMCTBEHHOCTH U X SKOHOMUYECKOE COJIEP-
KaHHE.

9.4. ITocneonTUMU3AMOHHBINA aHAJIN3 3a/1a4 JUHEHHOI O
IIPOrPaMMHUPOBAHUSL.

Tema 10. Metonsl
pelIeHus Pa3IMYHbIX
3a71a4
MaTEMaTHYECKOTO
POrPaMMHUPOBAHUSI.

10.1. TpancnopTtHas 3a/1a4a.

10.2. 3amava o BeIOOpE WM O Ha3HauUEHUSAX. BeHrepckuii MeTo.
10.3. 3agava TMHAMUYECKOTO MPOTpaMMHUpPOBaHUs, MeTo bemimana
10.4. TlpuknagHble METOBI PEIICHUS 3a7a4 MaTeMaTHYECKOTO
MIPOrpaMMHUPOBAHUS

6. CTPYKTYPA N COLEPXXAHUE JUCLUITIJIMHBI

6.1. ®opma oOyyeHus — ouHas, kypc — 1, cemectp — 2

HaunmeHnoBanus pa3ienoB u TeM

Konmyectso yacos

Jlexir. ’ JlabGop. ’ [Tpakr. ‘ CPC+K ’ Bcero

Paznen 1. JluneiiHas anreGpbl

Tema 1. Ananutuyeckas reoMeTpus 2 1 1 8 12

Tema 2. Martpuubl ¥ onpeaeIuTeNnu 4 2 2 8 16




HanmenoBanms pa3aciioB U TEM

KoanuectBo yacos

Jlexn. | Jlabop. | Ilpakt. | CPC+K | Becero

Tema 3. KommiekcHble uucina 2 1 1 8 12
Tema 4. Cuctembl TUHEHHBIX YPaBHEHUH 6 3 3 6 18
Tewma 5. JIunelinple NpoCTpaHCTBA 4 2 2 4 12
Tewma 6. JInHeliHbIC OnTepaTophl 2 1 1 6 10
Hroro no pazaeny 1 20 10 10 40 80

Pa3nen 2. Metosbl ONITUMANbHBIX pEIICHUN
Tema 7.UCOCTaBJ'IeHI/Ie ONTUMU3AIIOHHBIX 9 1 1 12 16
MoJIesIel 33124 SKOHOMUKHU U YIPABJICHHUS.
Tema 8. Meronpl pemieHust 3aaady  JUHEHHOTO 4 5 5 8 16
MIPOrpPaMMHUPOBAHHSL.
TeMaUQ. Teopus E[BOI\/'ICTBCHHOCTI/I U aHauu3 4 5 2 8 16
JTUHEHHBIX MOJICNICH ONTHMHU3AIMOHHBIX 3a/1a4.
Tema 10. Metoapl pemieHus pazIuyHbIX 3a7ad 4 5 2 8 16
MaTEMaTHYECKOTO IPOrPaMMHUPOBAHUSI.
Wroro no pazueny 2 14 7 7 36 64
Bcero no komnonenty OIl 34 17 17 76 144

6.2. ®opma o0yueHus: —0O4HO-3a04Has, Kypc — 1, cemectp — 2

HaumenoBanus pas3aciioB U TCM

KommuecTBo yacos

Jlek. | JIaGop. | Mpaxr. | CPC+K | Beero
Paznen 1. Jlunelinas anreOpbl
Tema 1. AHanuTHyecKkas reoMeTpus 1 - 1 10 12
Tema 2. Matpulibl ¥ onpeaesIuTeNu 1 1 1 13 16
Tewma 3. KommiekcHble yucna 1 - 1 10 12
Tema 4. Cuctemsbl JIMHEHHBIX YpaBHEHUN 1 1 1 15 18
Tewma 5. JIuneitHble IPOCTPaHCTBA 1 1 - 10 12
Tewma 6. JIuneiiHble onepaTopbl 1 1 - 8 10
Hroro no paszneny 1 6 4 4 66 80
Pasznen 2. Metoapl oNTUMaNbHBIX PEIICHUN
Tema 7.vCOCTaBJ'IeHI/I€ ONITUMU3AIMOHHBIX 0.5 0.5 05 145 16
MoJiesiel 33124 SKOHOMUKHU U YIPaBJISHHUS.
Tema 8. Metonbl pemieHuss 3aaad  JTMHEHHOTO 0.5 05 05 14,5 16
IPOrpaMMUPOBAHUSI.
TeMaV9. Teopus E[BOI‘/JICTBGHHOCTI/I U aHaum3 0.5 05 05 14,5 16
JMHEWHBIX MOJIeIel ONTUMH3AIMOHHBIX 33]1ay.
Tema 10. MeToasl pemieHus pa3IudIHBIX 3a7ad 0.5 05 05 145 16
MaTEeMaTHYeCKOro MPOrpaMMHPOBAHUSI.
Wroro no paznmeny 2 2 2 2 58 64
Bcero no komnonenty OIT 8 6 6 124 144

7. OUEHOYHBIE MATEPUAJIBI (CPEACTBA) JUIA TEKYIIEI'O KOHTPOJIA

YCHEBAEMOCTH, ITIPOMEXYTOYHON ATTECTALIMU

7.1. KoHTpOJIbHBIE BOIPOCHI

Paznen 1. Jluneiinas anreGpsl
1. VYpaBHeHue npsMoii ¢ 3aJaHHBIMU YTJIOBBIM KO3()PUIIMEHTOM, TPOXOAAIIEH Yyepe3 3aJaHHYI0
TOUYKY. Y paBHEHHUE NPSIMOM, IPOXOAAIIEN Yepe3 BE 3aJaHHBIE TOUKH.




15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

28.

29.

30.

31.
32.

33.
34.

35.

36.

37.

38.

OO6miee ypaBHEHHE NIPSMOKN. YpaBHEHUE TIPSIMOM B OTpE3Kax.

VYron Mexay IByMs MPSIMBIMU. Y CIIOBHUE NMAPAIENbHOCTH U NEPICHAUKYISIPHOCTH MPSIMBIX.
Paccrosinue ot Toukm 110 npsimoii. HepaBeHcTBa, 3a1aroniuecs: oOUMMU ypaBHEHUSIMHA
MPSIMBIX.

Marpuiibl, 1eHCTBUS Hal HUMU.

OO6parHas maTpuiia, €e CBOMCTBA.

Onpenenurtenu 2-ro U 3-ro NOPsIAKOB.

CBoiicTBa onpeaenuTeNei.

Onpeaenureny n-ro mopsiaKa.

. Beruncnenue o0paTtHO MaTpHIIBL.

. JleicTBHA HaJ MaTpULIAMH U UX OIIPEIEIUTEISAMU.

. Onpenenenne KOMIIIEKCHOTo uucia. M300paxxeHue ero Ha KOMIUIEKCHOM IJIOCKOCTH.
. JIeHcTBHSI HaJl KOMIUIEKCHBIMU YHCJIaMU B ajredpandeckoit popme.

. Tpuronomerpuueckasi opma KOMIUIEKCHOTO yrcia. J{edCTBHS Hall KOMIUIEKCHBIMU

YlCcJIaMU B TPUTOHOMETPUYECKOH Gopme.

[TokazarenpHast popma KoMIieKcHOTO uncia. @opmyna Ditnepa.

CucreMbl TMHENHBIX YPaBHEHUM.

Pemenune cucrem TMHEWHBIX ypaBHEeHUI MeTogamu Kpamepa n o0paTHON MaTpHIIbL.

Panr marpunsl. Teopema Kponekkepa-Kanemnu.

HccenenoBanue CUCTEM JIMHEWHBIX YPABHEHHM.

Meron Kopaana-I"aycca.

OO111ee ¥ YaCTHOE PELlIEHUE CUCTEMbI IMHEHHBIX YPaBHEHU.

basucHble penieHns CUCTEMBl TMHEUHBIX YPABHEHUM.

N-MepHbIe BEKTOpa, 1eUCTBUS HaJ HUMHU.

JIuneiiHas 3aBUCUMOCTD BEKTOPOB. JIMHEHHBIE CUCTEMBI BEKTOPOB. PaHT CHCTEMBI BEKTOPOB.
JInnelinble BEKTOpHBIE NTpOCTpaHcTBa. bazuc B mpocTpancTBe. EBKIMA0BBIE IPOCTPAHCTBA.
OproroHanbHas cucTeMa BEKTOpPOB.

OproroHanbHbIi 0a3uc.

Pazmen 2. MeToabl ONTUMAIBHBIX PEIICHUIH
Hcnonbs3oBaHre MaTeMaTUYECKUX METOZOB B DKOHOMHUKE.
ITonsiTHE MaTEMAaTUYECKOM MOJEIH, BUJBI MATEMAaTHYECKUX MOJeneil. MeTonnka npoBeeHus
HYKOHOMHUKO-MaTEMaTUYECKOr0 MOJAEIUPOBAHMUS.
Me:xoTtpacneBoil 0anaHc MPOU3BOACTBA U paclpeAeIeHUs IPOAYKIINU, COJIEpPKaHUE U CTPYK-
Typa. banancoBsle 3aBUCUMOCTH, KO3()PULIMEHTHI MPSIMBIX U MOJHBIX 3aTpaT.
Mogens JIeonTheBa MexoTpacieBoro 6ananca. O6o6menne Mmoaenu JIeoHTreBa.
3azaya ONTUMAJIBHOTO BBIMYCKAa NPOAYKIMH. 3ajada O pallloHe. 3ajadya O packpoe MaTepu-
ana.
TpancnopTHas 3a1a4a. 3a7aya o BBIOOpE WIIM O HA3HAUYEHUSX.
@®opMbl 3a1IUCH 3a]1a4 JIMHEHHOTO nmporpammupoBanus. [lepexon oT oHOM (HOpMBI 3amucH K
JIPYTOM.
Bo03MOXHBIN, TOITyCTUMBIM ¥ ONTUMAJIBHBIN IIJIaHBI 33]1a4U JJUHEHHOTO MPOrPaMMHUPOBAHNS,
001acTh JOMYCTUMBIX 3HAYEHUH 3a/laud JIMHEHMHOro mporpammupoBanus. ['eomerpuueckas
MHTEPIIPETALNS CUCTEMBI OTPAaHUYEHUH U 11eJIeBOM QYHKINHU 3a7jaui JIMHEWHOTO MPOrpaMMHu-
pOBaHUS.
Anroput™m rpaguueckoro MeToja penieHus 3ajadd JUHEHHOro mporpaMmmHupoBaHus. Buabl
00J1aCTH JOMYCTUMBIX 3HAUYEHUH U HAXOXKJICHHUS ONTHMAJIBHBIX TOUEK MPHU rpaduuecKoM pe-
LIEHUU 331a41 JIMTHEMHOrO0 IPOrpaMMUpPOBaHUs. AJIbTepHATUBHBIN onTuMyM. HeorpannueHn-
Has U HEJOIyCTUMAas 3a7a4H.
Wnes cumIuiekc-MeTona U €ro reoMeTpudeckas MHTepnperanus. AJITOpUTM CUMILIEKC-Me-
TOAA.
MeTon HMCKyCcCTBEHHOTro ©0as3uca pelieHHus 3aladdl  JIMHEHHOro IMpOrpaMMUPOBAHMS.



8

[Tonydenue pemeHus UCXOAHOM 3a/1a4d MO PEUICHUIO PAaCIIMPEHHOM 3a/1a4d B METOJE UCKYC-
CTBEHHOTO 0a3uca.

39. IlonaTue ABOMCTBEHHOCTH. DKOHOMHUYECKAsl OCTAaHOBKA JBOWCTBEHHBIX 3ajjady HA IpUMEpe
3a1a4 00 ONTHUMM3ALMY IJIaHA BBITyCKa MPpOAyKiuu. [IpaBuino cocraBieHus ABOWCTBEHHBIX
3aaa4. CBsI3b MEXY MPSAMON M ABONCTBEHHOM 3a/1auei.

40. OcHOBHBIE T€OpeMBbl JBOWCTBEHHOCTH. [locTpoeHne ONTHMAaIbHOTO OIMOPHOTO IUIaHA JIBOM-
CTBEHHOM 3a/1a4yM 10 CUMILIEKCHOM Ta0iuile MPsSMON 3a1auH.

41. Ananu3 4yBCTBUTEIBHOCTH [1apaMETPOB MOJAEIU. AHAIU3 11€I€CO00Pa3HOCTH MTPOU3BOJICTBA
HOBOT'O ITPOJTyKTa

42. . Pemienyue TpaHCIOPTHOM 3a/1auu.

43. 3agada 00 onNTUMANbHBIX HazHaueHUAX. OCOOEHHOCTH METOJa MOTEHLUAIOB MPU PELICHUN
3a/1a4M 0 Ha3HA4YEeHUAX. BeHrepckuil MeTo/| penieHyst 3a1a4i O Ha3HAYECHUSX.

44. Vines peuienus 3a7ad JMHAMHYECKOTO MporpaMMupoBaHus. [IpyHIKIT ONTUMAbHOCTH U pe-
KyppeHTHOe cooTHouleHue bemMana. 3afgauu 0 pacupelelleHuH KaluTalbHbIX BIOKEHUN U
€€ pellICHHUE.

45. 3agaun 1eNo4YMCIEHHOTO IPOrPaMMUPOBAHMSL.

46. 3agauu TeopUu UTp C HyJEeBOil cymMMmoi. HaxoxieHue pemieHrs B CMEIIaHHBIX CTPATETHsX C
MCII0JIb30BaHUEM JINHEHHOTO MPOrpaMMHUPOBAHUS

47. 3anauu ceTeBOro MOACIMPOBAHUS U JTMHEWHOE MPOTPAMMUPOBAHHE.

48. OnTrMu3aIys KOMILIEKCa OIepalyil o BpeMeHu U 1o pecypcam. ['paduk ["anTa.

49. Tloroku B cetsix. AnroputMm dopia HaX0XKIEHUSI MAaKCUMAIbHOT'O MTOTOKA.

7.2. Temsbl noknanoB (pedepaToB)
He nipexycMoTpeHbI mporpaMMoi THCIUILTTHBI

7.3. TeMbl MUCEMEHHBIX PA0OT (THUIIBI 331a4)

Bapuant Ne n
1. Pemenue cuctem JIMHEHHBIX ypaBHEHUH MeTogaMu Kpamepa u oOpaTHON MaTpHULIbI.
2. 3amada oNTHMAaLHOTO BBITyCKa MPOAYKIMH. 3a7ada 0 parfoHe. 3a1a4da 0 packpoe Ma-
TepHaa.
3. Mano: Bepumnbl Tpeyronbanka ABC. Haiitu: ypaBaenue croponsl BC, mennanst CM,
BbicOTBl BN, mmuny CM u BN, yron npu BepmmHe B. Cpenate pucyHOK B J1€KapTOBOM
MPSIMOYTOJIbHOM cucteme koopauHat. A(6;3), B(-2;5), C(5;10).

2 4 -3 6 0 1
4. Haiitn matpuny € =(B4-B")4 ecm 4=|0 1 2 | B=2 -1 3
1 -1 -2 4 5 2
5. PemuTh 3aga4y CUMIUIEKC-METOIOM.
3%, +2X%, <60,
Z=2X%+3X, >max, § X +3X,<54, x2=0,x,=0.
2%, +3X, <60,

KpI/ITepI/II/I OLICHUBAHUA 3a/laHUA Ha KOHTPOJIbHYTO pa60Ty.

MakcumanbHas obmasi cymMmma 0ajljioB, KOTOPYIO MOXET IMOJYyYUTh CTYJEHT, YCHEIIHO
BBITNIOJIHUB BCE BHJBI 3aJJaHUI, COCTABIIICT 25 0aIoB.

1. JIBa TeopeTHyeCKUX BOIPOCA, KK U3 KOTOPHIX B Cly4yae MOJHOrO OTBETa — MO 5
OasioB; oTBeT AaH He Oosblie yeM Ha 50 % — mo 2 Oania, OTBET OTCYTCTBYET WM MOJIHOCTHIO
HenpaBUWIbHBINA — 0 GaoB.
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2. Pemenne kaxmoit u3 3 3a/1a4: MpaBUIILHOE PEIICHHUE — 5 OAJTOB; TPABUIILHO BBHITUCAHBI
dbopMyIbl, HO ecTh apupMETHYEeCKHe OIIMOKU B pacderax — 2 0ajuia; MpUBEIEHBI YACTHYHO
ornpezeieHHble (GOPMYJIbl WM CIIENaHbl OMpe/esieHHble pacyeThl — 1 Oamn; Her pemienus — 0
OasioB.

Bpewmst Ha BeIoTHEHUE 3aaHuid Ouera: 1,5 Jaca.

7.4. O06pa3zer cozep kaHus IK3aMEHAITMOHHOTO OuieTa
DK3aMeHanoOHHbINA OmieT Ne n

1. OGpaTHas maTpuIia. MeTo bl BEIYUCICHUS 00paTHON MaTpPHIIBIL.

2. TlonsTHe NBOWCTBEHHOCTH. DKOHOMHUYECKas TOCTAHOBKA IBOMCTBEHHBIX 3a7ad Ha
mpuMepe 3a7ady 00 ONTUMHU3ALMU IIJ1aHa BhIMycka mnpoaykuuu. IIpaBmiio cocraBieHus
JBOMCTBEHHBIX 3a/1a4. CBsA3b MEXAy IPSIMOM U IBOMCTBEHHON 3a1auei. .

3.. CocTaBUTh ypaBHEHUS MPSMBIX, IPOXOISAIINX YE€PE3 TOUKY ABYD) 00pa3yIOIMX yroi
45° ¢ mpsimoit 2x+3y-1=0,
4.Haiitu oO1iee perieHre u 0JHO 0a3MCHOE PEIIEHNE CUCTEMbI YpaBHEHUM
X, +2X, — 2%, +5x, =3,
—3X%, — 2X, +12X, = 7x, =5,
2X, +3X, +4x, =2,

5. Pemutsh rpadguyuecku 3agauy JMHEHHOTO MPOTPAMMHUPOBAHUSI.

- % +3X,<9
2%, +3%, <18
— 2%, +X, >2-10
2%, — %X, 20

X =0,x, >0

Z = 4%, +2X, — max

KPUTEPUM OUEHNBAHIA 5K3AMEHALIMOHHOI'O 3AJJAHUA

MaxkcuMaibHas o0mias cyMMa 0ajljioB, KOTOPYI0 MOXKET IMOJIyYUTh CTYJAEHT, YCIIEUIHO
BBINOJIHUB BCE BUJIBI 3a7laHUH, cocTaBisieT 40 6aos.

1. JIBa TeopeTHYECKUX BOIPOCA, KAX/bII U3 KOTOPHIX B CIy4ae MOJHOIO OTBETa — MO 8
6ayu10B; OTBET JjaH He Oombiue yeM Ha 50 % — 1o 4 6ayIoB, OTBET OTCYTCTBYET WJIU MOJHOCTHIO
HenpaBUIbHBIN — 0 6aIoB.

2. Pemenue kax 101 u3 3 3a1a4: MpaBUIbHOE pelIeHue — § 6ajIOB; MPaBUIIbHO BBIMHUCAHBI
dbopMyIbl, HO €CTh apuMeTHYecKrue OmMUOKN B pacueTax — 4 0amioB; MPHUBEACHBI YACTUYHO
orpeeneHHble (GOopMyJIbl WM CHIENaHbl ONpeseseHHble pacueTsl — 2-1 Gai; HeT pemienus — 0
0asuIoB.

8. PACITPEJJEJIEHME BAJIJIOB, KOTOPBIE ITOJIYUHAIOT OBYYAIOIIMECA

OOmiast omleHKa 3HaHUKM 00y4alOMIMXCs MO JUCHUIUIMHE MpoBoauTcs mo 100-OammpHON
HIKaJe HUCXOJs M3 MaKCUMyMa, IpPHUBEIEHHOro B Tabmuue Hike. OpraHun3allMoOHHO-y4deOHas
paboTa B ayIUTOPUH OLIEHUBACTCA HAa OCHOBE TAKUX KPUTEPHUEB KaK IMOCEIIAEMOCTh 3aHATHIA,
CBOEBPEMEHHOE M KAaueCTBEHHOE BBIMOJHEHUE JIOMAIIHUX 33JaHHUM, aKTUBHOCTb BO BpeEMs
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MPOBEJCHUS JIEKUMOHHBIX M MPAKTUYECKUX 3aHATUH (ydacTHe B OOCYXIEHHH TEKYIIETro U
IIPOMJEHHOI0 MaTepuaia, pellieHue 3ajad 1 T.11.).

Pa3nensl Buy pabotsl baniasr
Opranu3zanroHHO-y4ueOHas padoTa CTyIeHTa B Ay IUTOPHH 2,5
CamocrosiTenpHas padoTta 7,5

Paznen 1 WupuBuayanbHas paboTa 7,5
KoHTposibHas pabota 25
Hroro 425
Opranu3zanroHHO-y4eOHas padoTa CTyIeHTa B Ay IUTOPHH 2,5
CamocrosiTenpHas padoTta 7,5
Paznen 2
WupuBuayanbHas paboTa 7,5
Hroro 17,5
DK3aMeH 40
OO0muit uTor 100

CooTBeTCcTBYE 0AJUIOB OLIEHKE

O1eHKa 110 nATHOAIUILHON IIKaJe
KomnyectBo 6aiuioB ECTS
a3 100 DK3aMcH, y 3auer
JquddepeHIMPOBaHHBINA 3a4€T

90-100 A OTJINYHO 3a4TEHO
80-89 B XOpOIIIO 3a4TEHO
75-79 C 3a4TEHO
70-74 D 3a4TEHO
60-69 E YJIOBJICTBOPUTEIHLHO SAUTOH0
35-59 FX HE 3a4TEHO

0-34 E HEYJIOBJICTBOPUTEIBHO N —

9. MATEPUAJIBHO-TEXHMYECKOE OBECITEHEHUE YYEBHOI'O ITPOLIECCA

VY4eOHble 3aHATUS TPOBOJATCS B 8-M yueOHOM Kopiryce (T. JoHenk, yia. YenrocKHHIEB,
1. 198a) ynuBepcuteta. [ mpoBeneHUs JEKIUOHHBIX W TPAKTUYECKUX 3aHATUU TpeOyercs
ayauTopus, o00opy/loBaHHAsT MEJIOBOW MM MAapKEpHOM TOCKOW, MyJIbTHUMEAUWHBIA MPOEKTOp U
9KpaH, HOYTOYK, KOMIUIEKT y4eOHOW MeOenu ajs CTyAEHTOB, pabouyee MeCTO IpernojaBaTes.
Beixos B IHTepHET MPOBOAHOM MITH ¢ UCTOb30BaHreM Wi-Fi.

Jlis caMOCTOSITENIbHOM pabOThl HCIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayunoii 6uOnuMoTeKM yHMBEpCUTETa W APYTUX 3JEKTPOHHBIX OMONMMOTEYHBIX 0a3 JIAaHHBIX,
y4ueOHO-MeToInYeckoe obecredeHre, NpeCTaBIeHHOE B y4eOHO-METOAMUECKOM KabuHeTe 7-ro
koprryca (aya.103).

B nponecce oOyueHuss CTyAEHTHI HMEIOT BO3MOYKHOCTb HCHOJIb30BaTh YyueOHbBIE
MaTepuaibl MO JAucuuIuiuHe «JIuHelHas anreOpa M MeTOABl ONTHUMAJBHBIX PELICHUN»,
pa3menienHbie Ha mwardGopme Moodle IlenTpa aucTaHIIMOHHOTO 00pa30BaHUsI IKOHOMUYECKOTO
¢daxynpTera ®I'BOY BO «/lonl'¥Y». C ucnonb3oBanueM pecypcoB miar¢opMbl AUCTAHIIMOHHOTO
o0ydeHHs TaKXKe OCYIIECTBISIETCS TEeKYIIMi KOHTPOJIb 3HAHUW CTYJEHTOB Ha OCHOBE
TECTUPOBAHUS, pa3MEILEHHs U1 IPOBEPKU PE3yIbTaTOB CAMOCTOSATENIBHOM paboThI.
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10. PEKOMEHAYEMASA JIUTEPATYPA

10.1. OcHoBHas UTEpaTypa

1. [Tommkos, FO. H.  Jluneiinas anreOpa: ydeOHOe mocoOHMe ISl CTYJIICHTOB,
oOydaromuxcsi Mo MporpaMMamM BhICIIEro oOpa3oBaHUS YKPYNHEHHOH rpymnmsl mpodeccui,
crenuanbHOCTe u HampaBieHuid moarotropku 38.00.00 DkoHomuka u ymnpaBieHue /
1O. H. ITonmkos, A. B. ITenamenko, T. H. 3arypckas. — oneuk: NU3a-so JouHY, 2020. — 144 c.

2. [Mommkos, FO. H. JIuneiitnas anredpa: Teopus U MpakTUKA: Y4eOHO-METOAMIECKOE
nocodue Jisl CTy/IGHTOB, 00YYarOMIMXCSl IO MPOrpaMMaM BBICIIEr0 00pa3oBaHUsl YKPYIMTHEHHOU
TpyNIbl crienuanbHocTedl M HampasieHuid moarotoBku 38.00.00 DxoHOMHMKA M yIpaBieHHE /
10. H. [Tonmkog, A. B. Ilenamenko, T. H. 3arypckas. — Jonenxk: U3a-so JonHY, 2021. — 100 c.

3. [Mommkos FO.H. MaremaTuka: yueOHOE mocodue /ist CTyJ€HTOB, 00YYarOIIUXCsI 10
mporpamme BbIcIIero oOpasoBaHus crnernuanbHocTH 38.05.02 Tamoxkennoe paemo / HO.H.
[Tonmkos, JI.A. I'maakoBa, A.B. [lenamenko. — Jloneuxk: M3a-so JonHY, 2021. — 388 c.

4, [Tonmkos FO.H., Mertoabl onTUManbHBIX pEHIEHUM B 3aJadyaX 3KOHOMUKH U
yIpaBlIeHUS: ydeOHOe IMOCOOMe I CTYACHTOB, OOYYaIOIUXCS MO IMPOrpaMMaM BBICIIETO
00pa3oBaHMs YKPYNMHEHHOW TPYMIBI CIIEHAIBHOCTEH W HampaBieHud noarotoBku 38.00.00
Oxonomuka u ynpasienue / FO.H. [Tonmkos, A.B. [leramenko, A.B. baouii. — Jlonenk: 1U3a-Bo
NouHY, 2022. — 197 c.2.

o. 2. IlommkoB FO.H., MeTonsl OoNTUMAaIbHBIX PEIICHUH: MPAKTUKYM IO PEIICHUIO
HSKOHOMUYECKHMX U YIPaBICHUECKHX 3a/ad: Y4eOHO-METOAMYEeCKoe IMocoOue i CTYACHTOB,
o0ydaromuxcsi 1o MporpaMMaM BEICIIIET0 00pa30BaHUs YKPYITHEHHOHN TPYIIIBI CIICITUAIBHOCTEH
u HanpaeneHuil mnoarotoBku 38.00.00 Oxonommka u ympasienue / FO.H. [lommkos,
A.B. Ilenamenxko. — Hounenxk: M3a-so JJouHY, 2023. — 142 c.

6. Kopones, A. B. DKOHOMUKO-MaTeMaTH4eCKUe METOIbI U MOJICITMPOBAHHE | YYEOHUK
1 npakTuKyMm 17t By30B / A. B. Kopones. — Mocksa : M3natensctBo FOpaiit, 2023. — 280 c.
7. Karaprun, H. B. DxoHOMHKO-MaTeMaTH4eCcKOe MOJICTMPOBaHUE: yueOHOe ocodue /

H. B. Karaprun. — Canxkr-IlerepOypr : Jlans, 2022. — 256 c.

10.2. JlononHUTENBHAS JIATEPATYPA

1. Kypou, A. I'. Kypc Boicureit anreopst / A. I'. Kypomr. - Mocksa: R & C dynamics;
Wxesck: PX], 2003. - 431 c.

2. JleBuH, B. A. DnemMeHTbI TMHEHHON anreOpsl M aHATUTUYECKON reOMeTpuu Ha 6aze
nakera "Mathematica" / B. A. Jlesun, B. B. Kanunun, E. B. Peibanka. - M. :@usmariur, 2007. -
191 c.

3. ®dannees, . K. 3anaun no Beicieii anredpe : yued. mocodue 1 CTyJEHTOB BY30B,
oOyuyaroml. mo mat. crermanbHocTsM / [, K. ®annees, . C. Comunckwii. - U3n. 16-e. - CIIO.:
Jlans, 2007. - 288 c.

4. [Tonmmkos, 0. H. DxoHOMHKO-MaTeMaTH4eCKOE€ MOJEIUPOBAHUE B KYpPCOBBIX U
JUIUIOMHBIX pa0oTax ¢ MPUMEHEHHEM MH(QOPMAIIMOHHBIX TEXHOJOTHH : yueOHOoe mocobue ams
CTYJEHTOB 3KoHOMHUYeckux crnenuanbHoctedt / FO. H. TlonmkoB ; Jlonenkuii Hail. yH-T, DKOH.
¢ax., Kad. maremaTnku u mMat. MeTo10B B 9koHOMUKE. - JloHenk : lonHY, 2016. - 390 c.

S. Mankesuu 1.JO. Teopus BepoATHOCTEM U MaTeMaTH4yecKas CTATUCTUKA:
npaktukym / U.1HO. Mankesuuy, H.II. Iletposa, JI.U. Tapycuna. — Munck: PUIIO, 2017. — 200 c.
6. bannun, K.B. MaTtematuueckue METOAbI MU MOJENM B SKOHOMHKE: YYEOHHK /

K.B. banaun, B.H. Bamsikos, A.B. Pykocyes ; pen. K.B. banaun. — 2-e usn., crep. — Mocksa :
®munra, 2017. — 328 c.

7. [Tankparos, E. JI. Benenne B 3KOHOMHMKO-MAaTEMaTH4YECKOE MOJACIMPOBAHUE :
yuebHoe nocodue / [Tankparos E. JI., Bynaesa E. A., bonasipesckuii I1. b. - Huxuauit Horopos :
HHI'Y um. H. W. JIobauesckoro, 2017. - 113 ¢
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11. ”YH®OPMAILIMOHHBIE PECYPCBI

1. Hayunas snextponnas 6ubnmnorexka eLIBRARY.RU: caiit / HOb (OOO). — Mockaa,
2000- . — URL.: https://elibrary.ru (mara obparmienus: 08.04.2026). — Pesxum gocTyma: it aBTOPH-
30B. [10J1b30BaTeNeH. —TE€KCT: JJIEKTPOHHBIN.

2. Hayunas snexkrponnas oubnuorexa «KubepJlennnkay: caiit / Acconnanms «OTKpbITas
Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/ (nara o6pamienus: 08.04.2026). — Pe-
JKUM JIOCTYTIa: CBOOOHBIN. — TEeKCT: JIEKTPOHHBI.

3. Harmonanenass moamucka: cair / PIHHUW. — Mockea, 2020- . — URL:
https://podpiska.rcsi.science/ (mara obparnenus: 08.04.2026). — Pexxum gocTyma: i aBTOPH-
30B.1m0Jab30Barenen JJoul'Y. — TeKcT: 3JIeKTpOHHBI.

4. HanmonansHas snekTpoHHas oubnmoreka (HOB): denepanbras rocymapcTBeHHast HH-
dopmarronnas cucrema / MunucrepctBo Kynbtypsl PO; Poccuiickast rocynapcTBeHHast OndImo-
teka. — MockBa, 2019- . — URL: https://rusneb.ru/ (nata obparmenus: 08.04.2026). — Pexxum m0-
cTyna: CBOOOTHBIN. — TEKCT: SJEKTPOHHBIMN.

5. O6pazoBarenpHas 1uiarpopma FOpaiit: caiit. — Mocksa, 2013- . — URL:
https://urait.ru/library/svobodnyy-dostup/ (mara o6pamienus: 08.04.2026). — Pexxum nocryma: u3-
JaHus CBOOOTHOTO AOCTYIA, Uil aBTOPHU30B. MOJIb30BaTeNel. — TeKcT: 3eKTpOHHBIH.

6. Dnextponnas 6ubnunoreka PI'b: pasaen caiita / PI'b. — Tekct: anekrponnsiii / Poccwuii-
CKas TOCyapCTBeHHAs OnOmoTeka: opuuuanbHelid cait. — hitps://Idiss.rsl.ru/electroniclibrary. —
Pexum gocrtyma: mouck cBOOOIHBIH, 2IEKTPOHHBIE TOKYMEHTHI — BUPTyalbHbIN YuTaIbHBIN 34l
PI'b na reppuropun Hb JlonI'Y.

7. DnexTpoHHO-OnMbnuoTeunas cucrema Jlane: caiit / ObC Jlanb. — C.-IletepOypr, 2011-
. — URL.: https://e.lanbook.com (mata obparuenus: 08.04.2026). — Pexxum noctymna: nznanus Ce-
TEBOI 3TIEKTPOHHOM OMOIMOTEKH, ISl aBTOPU30B. MOJIb30BaTesei. — TeKCT: 3eKTPOHHBIM.

8. DnexrpoHHO-OMOmMoTeunas cucrema Jloul'Y: caiit / ®T'BOY BO «/lonl'Y». — JloHenk,
2016- . — URL: http://library.donnu.ru/ (nata oopamenus: 08.04.2026). — Pexxum noctymna: cBo-
00HbIN. — TeKCT: AIEKTPOHHBIN.

9. DnextponHsblii katanor Hayuynoii 6ubnuoreku Joul'V: pasnmen caiita / Hb Jlonl'Y. —
Texcr: anexkrpounsiii // DBC Jloul'V: caiit. — URL: http://library.donnu.ru/catalog/ (nata oopa-
menusi: 08.04.2026). — PexxuM jpoctyna: Mouck CBOOOJIHBIN, 3JIEKTPOHHBIE JOKYMEHTBHI — JUIS
noJsibzoBatesnent Jonl'y.

10. Onexrponnslii apxuB JloHI'Y: pa3nen caiita / Hb Jlonl'Y. — TekcT: 35eKTpoHHBII
// OBC JlouI'V: caiit. — URL: http://repo.donnu.ru/ (nara o6parmienus: 08.04.2026). — Pesxxum j10-
CTyTa: CBOOOHBIN.

12. TIPOI'PAMMHOE OBECITIEHEHUE

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