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PaGouas mporpamma aucuumiuHbel «Bplcmiasi maremMaTuka» JUisi oOydarolUXcsl IO
HarpaBiaeHuto noarotoBku 38.03.04 TocymapcTBeHHOE W MYHHUIMMNAIBHOE YIIPaBICHUE
(ITpoduib: T'ocymapcTBEHHOE M MYHHUIMIIAILHOE YIIPABICHHUE, PETYIHPOBAHHE COIMATBHO-
TPYIAOBBIX OTHOLIEHWI), cocTaBieHa Ha ocHoBaHuMM denepasbHOro rocyIapCTBEHHOIO
0o0pa3oBaTeNbHOTO CTaHAapTa BhICIIEr0 o0Opa3oBaHus — OakajgaBpuarT I10 HAIPaBICHUIO
noarotoBku 38.03.04 T'ocynmapcTBEHHOE M MYHHUIMIAIBHOE VIPABICHHE, YTBEPKICHHOTO
npuka3oM MuHHCTEPCTBA HayKH M BhICIIero obpazoBaHusi Poccuiickoit denepanun ot «13»
asrycta 2020 r. Ne 1016 (¢ u3m. u pnom.), Ilopsnka opraHuzanuum U OCYIIECTBIICHUS
00pa3oBaTeNbHOI JesATEBHOCTH M0 00pa30BaTEIbHBIM MPOrpaMMaM BBICIIETO0 OOpa3oBaHUS —
nporpaMMaM OakajaBpuara, MporpaMMmaM CHEIHaTUTeTa, HporpaMMaM MAarucTparypsl OT
06.04.2021 1. Ne 245, B COOTBETCTBUHU C YYEOHBIM TUIAHOM, YTBEP)KICHHBIM YUEHBIM COBETOM
OI'BOY BO «/lonl'Y» nnst mabopa 2026 roza.

PazpaboTumk:
CT. TpermogaBarelb Kapeapbl MaTEeMAaTHKH U
MaTeMaTHYECKUX METOJIOB B DKOHOMHKE A.B. Tlenamenko

PaGouass mporpamma ogo0OpeHa Ha 3acefdaHuu Kadeapbl MaTeMaTHKH W MaTEeMAaTHYECKHUX
METOJIOB B 9KOHOMUKE
ITporokon ot 9.04.2026 r. Ne 10a

3aBenyromnuii kageapoit 1O. H. IonmkoB
COI''TACOBAHO:

Jlexan 3KOHOMUYECKOTo (paKyabTeTa 1O. H. [Tonmxkos
10.04.2026 r.

Y4eOHO-MeToin4YecKas KOMUCCHsI SKOHOMHUYECKOTO (haKyIbTeTa
[Tpotokou ot 10.04.2026 r. Ne 8
IIpencenarens E. H. Crpennna

PykoBoauTens ~ OCHOBHOM  0Opa3oBaTenbHOU
IIPOrpaMMBbl, KaHJ. 9KOH. HayK, JOLIEHT
10.04.2026 r.
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1. OBJIACTBb IPUMEHEHUA U MECTO JUCHUIIVIMHBI B YYHEBHOM ITPOLECCE

VuebHasg aucuuiuinHa «Bpicoiasg MaTeMaTHKa» OTHOCHTCS K 0a30BOH  4acTH
oOpasoBatenbHON mporpammbl. CopepikaHue y4eOHOW AMCHUIUIMHBI «BbICIIas maTeMaTHKa»
HaXOJUTCSI B TECHOW B3aMMOCBSI3M C IPYT'MMHU JAMCUUIUIMHAMHU 0Opa30BaTeIbHOM MPOrpPaMMBI
OakanaBpuaTa. 3HaHUS U YMEHHUS, IOJYYEHHbIE B XOJ€ M3Yy4€HUs AMCLUILIMHBI «Bbicmias
MaTeMaTHKay SBISAIOTCS OCHOBOM [UId M3Y4EHUS nocaedyiowux TUCHUILIIMH: «Teopus
BEPOATHOCTEM M MaTeMaTHuYecKas CTAaTUCTUKA», «DKOHOMETpHKa», «MeTolbl ONTHUMaIbHBIX
pemeHuin», «MaKkpoIKOHOMHKaA», «MHKPOIKOHOMMKA»; MCIOJIB3YKOTCS IPU HANMCAHWUU
BBIITYCKHON KBaTH(PUKALMOHHONU PabOTHI.

2. CTPYKTYPA JUCHHUIIJIMHBI

2.1. O0mas XapakTepuCTHKA

HanmeHnoBaHue mmoxka3areis 3HaueHUE MOKa3aTes

Ha3Banue o06pazoBaTebHON MTPOrpaMMBbl 38.03.04 I'ocynapcTBeHHOE U
MYHUIIUIIATIEHOE YIIPaBICHUE
(ITpodue: I'ocynapcTBEHHOE
MYHUIUIIAIEHOE YIIpaBIEHUE,
peryjaupoBaHue COUUATBLHO-TPYAOBBIX
OTHOUICHUIA)

Iudp 1 Ha3BaHHE B COOTBETCTBHUH C

O —— b1.5.M4 «Bpricuiag MmateMaTuKa»

YacTs 00pa3zoBaTeabHON MPOrpaMMBbl bazoBas yacTp

KonmnuecTBO 3a4eTHBIX €IUHULL / BCETO YacOB 8 /288

B cnywae mnpembsBieHHs OT OOydYaroLIerocss WM €ro poauTens (3aKOHHOTO
IpEJICTaBUTENSA) 3asBJIECHUS Ha OOydeHHEe MO aJanTHUPOBAHHOM 00pa30BaTeNbHOW Iporpamme
BBICIIETO0 00pa30BaHUs, MOJKPEIJICHHOTO 3aKII0UYEHUEM IICHXO0JIOr0-MEIUKO-T1eAarornuyeckon
komuccun (IIMIIK) wimm wmenuko-coumanbHoi 3kcneptusbl (MCD) ¢ pexkoMmeHaanusMu
CO3/IaHUsl MHJIUBUAyaJbHOW mporpamMmbl peabunutanuu u aOwiutaimu (MITPA), nannas
paboyasi mporpaMMa MOXKET OBITh aJalnTUPOBAaHA C YYETOM HHJWBHIYaJIbHBIX OCOOEHHOCTEN
3JI0POBBS 00YUAIOILETOCH.

2.2. Pacnpenesienne 4acoB 1o ¢gopmMaM M nepuogam o0yyeHust

OO0111€€ KOJIMYECTBO YaCOB
o = CaMOCTOS-
®opma g | 8 o
= JeKu- | Jabopa- | MpaKkTH- | TEIbHON dopma
00yueHus 2| 3 BCETO
5 OHHBIX | TOPHBIX | YeCKMX | paboThI + KOHTPOJIS
KOHTPOJIb
QOunas 1 1 34 — 34 76 144 3K3aM€EH
QOunas 1 2 34 - 17 93 144 JK3aMeH
Ounasi, Bcero 68 - 51 169 288
OyHO-3a049HAas 1 1 10 — 10 124 144 JK3aMEH
OuHo-3204uHas 1 2 10 - 6 128 144 JK3aMeH
O4yHO-3a04Ha, 20 - 16 252 288
BCETO

3. IEJIA JUCHMIIIMHBI




dopMUpOBaHUE TMPEACTABICHUI O MaTEeMaTWKE KaK YHUBEPCAIbHOM S3bIKE HaYyKH,
CPEICTBE MOJICTMPOBAHUS SBJICHUHN U MPOLIECCOB, 00 MAEIX U METOJIaX MAaTEeMAaTUKH, Pa3BUTHE Y
CTyJICHTa MaTEMaTUYECKOW MHTYULIUHM, BOCHUTAHUE €r0 MAaTEMaTUYECKOW KYJbTYpPhI, pa3BUTHE
JIOTUYECKOT0 MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHUS, AITOPUTMUYECKOU KYJIbTYPHI,
KPUTUYHOCTH MBIIIUICHUST Ha YpPOBHE, HEOOXOAMMOM Juis Oynymed mnpodeccuoHaIbHON

JACATCIIbHOCTH.

4. KOMIIETEHHUUU OBYYAIOUWEI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHHSA KOMIIOHEHTA OBPA30BATEJIBbHOM MPOT'PAMMBI, X
NHAUKATOPBI X IINTAHUPYEMBIE PE3YJIbTATBI OBYYEHUSA

4.1. KomnereHuuu

VYK-1. CnocobGeH oCymiecTBIATh MOMCK, KPUTHUSCKUI aHAINW3 W CHHTE3 MH(OpMAIUH,
HNPUMEHSATh CUCTEMHBIN HOAXO/ ISl PEIICHHS IIOCTAaBICHHBIX 33134

4.2. UHauKaTOpbl KOMIIeTeHIHIi

Komnerenuun Nuaukaropsl Pe3ysabrarbl 00y4yeHus
YK-1. Cniocoben .
= VK-1.M 13 1. 3HaeT OCHOBBI BBICIICH
OCYIIECTBIISATH
yim . VK-1. U1 1. lIpumenser MaTeMaTHKHU, HEOOXOIUMBIE s
MTOUCK, KPUTHUUECKHI .
COBpPEMEHHBII pelieHus yrpaBJIeHYECKUX 3a/1a4
aHaJii3 U CUHTE3 .
- MaTeMaTHYeCKHi
HpI/Il\r/)IeHﬂTI) ’ WHCTPYMEHTapUM IS VK-1. U1. VY1 VYmeer npumeHsTh
. PELLUEHUS YIPABICHYECKUX | METOJIBI BBICHICH MaTeMaTUKH IS
CHUCTEMHBIN TIOJIX0]T
U DKOHOMUYECKHX 33/1a4 | peIICHHUSI YIPABICHUYECKUX u
JUTSL petieHust
SKOHOMHUYECKHX 33J]1a4
MMOCTaBJICHHBIX 3a/1a4

5. TIPOT'PAMMA JUCHHUITIJIMHBI

Tembl

Kparkoe conepxkanue TeMbl

Pazgen 1. AHaauTH4Yeckas reoMeTpHsi M JIMHelHas ajareopa

Tema 1. Aganutnueckas
T€OMETpUs

1.1. Bexmopnas  ancebpa.  ApupmMerudyeckue TOUKHM U
apu(dMeTHUeCKUue BEKTOpPbI MPOCTpaHCTBA. JInHEiHbIe neicTBus C
BekTopamu. CxkanspHoe mnpousBeneHue. JlnuHa BekTopa. Yron
MEXIy BekTopamu. PaccTosHuMe Mexay JIByMs TOYKaMH.
Komnuneapusie BekTopsl. [Ipoeknus Bektopa. [leseHne oTpes3ka B
3aJJaHHOM OTHOILIEHUH.

1.2. Ilpamasa nunus na naockocmu. 1loHATHE ypaBHEHMs JTUHUM B
R?. VpaBHeHHE MPAMOH ¢ YTIOBBIM KOO(Q(HUIHEHTOM. YTOI MEKITy
OpsIMBIMU. Y CJIOBUS TapalieIbHOCTH U MEPHEeHAUKYIIPHOCTH
IpsIMBIX. YpaBHEHHE MPSIMON, MPOXOASIIEH 4Yepe3 OJHY TOUKY,
yepe3 aBe Touku. OO0Iiee ypaBHeHHE pIMOid. PaccTosiHre OT TOUKH
JI0 IpsIMOM. Perienre S5kKOHOMHUYECKUX 3a/1a4.

1.3. Jlunuu emopoeo nopsaoxa. O0IIee ypaBHEHUE JTUHUNA BTOPOTO
nopsaka.  OxpyxHocTh. HaxoxneHue 1LeHTpa U paauyca
OKPY>KHOCTH, 3aJIaHHOM oOIuM ypaBHeHueM. Dmmurnc. ['unepbomna
u ee acuMmnTorhl. IloHATHe u  HaxoxaeHUs (OKYCOB U
AKCLEHTpUcuTeTa 3ummrnca u runepoosnsl. [lapabona. Ilonstue u
HaxoXJeHus (Qokyca M JUPEeKTpHChl napabonbl. Pemenue
HKOHOMUYECKUX NPUMEPOB.

Tewma 2. Jluneitnas anrebpa

2.1. Mampuyvi, Oevicmeus c Humu. IlOHATHE NPSIMOYTOJIBHOM,




KBaJpaTHOM, TPaHCIOHMPOBAHHOMW MaTpullbl. Buasl Marpwuil.
JIelicTBUS C HUMH.

2.2. Onpeodenumenu n-2o0 nopsaoka. OnpeneauTeNm BTOPOrO H
TpeThero mopsaka. OnpenenuTenan n-ro Mopsijka U UX CBOMCTBA.
PasnokeHue ompenenuTencii mo 3JIeMEHTaM CTPOK M CTOJOLOB.
Mertoabl BbluucieHus onpenenurenei. [loHstue n HaxoxxaeHue
00paTHOM MaTpPHIIbI, €€ CBOMCTBA.

2.3. Cucmemvl nuneunwvix ypaeuenuti. llpaBuno Kpamepa s
pelIeHusl CHUCTEM JIMHEWHBIX YypaBHEHUW. Pemenue cucrem
JMHEWHBIX YpaBHEHUU C MOMOILIbI0 00paTHOM Marpuibl. Pemenue
CHCTEM JIMHEWHBIX ypaBHeHUN meTtonoM [aycca. Pemenue cucrem
JMHENHBbIX ypaBHeHHU MetonoM JKopnana-I'aycca. Panr martpuust.
Teopema Kponekepa-Kanemnu. Pemienue cucteM n-JIMHEHHBIX
ypaBHEHUH ¢ m Heu3BecTHbIMU. OOIIee U YaCTHOE PEIICHUE CUCTEM
JUHEWHBIX  ypaBHEHWH, Oa3ucHeie pemieHus. [IpumeHeHue
JMHEWHOU areOphl B 9KOHOMUKE.

2.4. Bexmopnvie npocmpancmea. [1oHATHE BEKTOPOB U JIEUCTBUS C
HuMu. BekropHple  snmHEHHBIE — TpocTpaHcTBa.  CkansipHOE
Mpou3Be/IeHUE BEKTOPOB. JIMHEIHAS 3aBUCUMOCTh M HE3aBUCUMOCTD
BekTOpoB. basuc. Paznoxenue Bektopa mo 6asucy. CBs3b MexIy
BEKTOPHOM U JIMHEHHOW anredpoil. DKOHOMUYECKUE IPUMEPBI.

P

aznes 2. @yHKIMs OHOIM MepeMeHHOil

Tema 3. @yHKUMS OHOMN
MIEPEMEHHOM, TP,
HEIPEPHIBHOCTH

3.1. @ynukyuu. Obracme onpedenerus. dnemMeHmapHsvle QYHKYUU.
[Tonsitme  mHOXecTBa.  Omnpenenenne  pynkumn.  OOGnacte
onpenenenus.  Cnocobbl  3amanus  ¢GyHKuH.  OCHOBHBIE
DIIEMEHTapHbIE byHKIHH, KOTOpEBIE UCTIONB3YIOTCS B
HKOHOMUYECKUX UCCJICTOBAHMSIX. CoiicTBa byHKIIH.
Knaccudukanus pyHkuuii.

3.2. IIpeoen nocne008amenbHOCmu. Omnpenenenne
IOCJIENOBATEIILHOCTH. Apudmernueckue NEUCTBHUA Haxg
M0CJIEe10BATEIbHOCTSIMHU. Omnpenenenue npenena
MOCJIEIOBATEIBHOCTH. bECKOHEYHO Majble M OECKOHEYHO OOJIbIIHe
MOCJIEI0BATENbHOCTH, CBI3b MeXAy HMMHU. CBoiicTBa OECKOHEUHO
Manbix  BenmuuuH.  OCHOBHBIE — TEOpEMBI O  Tpeaenax
MOCJIEeI0BATEIbHOCTEH.

3.3.  Ilpeoen  ¢yukyuu. Packpvimue  HeonpeoerenHOCHeEl.
Onpenenenne mnpenena. OCHOBHbIE TEOpPEMBl O Ipelenax.
OnnocTopoHHHE  mpenenbl. PackpeiTe  HeompeneleHHOCTEH.
IlepBbIil 1 BTOpOH 3aMeUaTeNbHBIN IIPEEIb.

3.4. Onemenmol unancosoti mamemamuxu. 1IpocTbie U CIOKHBIE
HPOLEHThl. DKOHOMUYECKHE PUMEPBHI.

3.5. Henpepuvisnocmo ¢pynxyuu. Paspwievl ¢yukyuii. Tlpupamenue
aprymenTta u ¢pynkiuu. OnpeseneHne HENPEePbIBHOCTH (YHKIINH B
TOYKE W Ha TpoMekyTke. OCHOBHBIE TEOPEMBI O HENPEPBHIBHEIC
dbyHKIMH. HenpephIBHOCTh OCHOBHBIX DJIEMEHTAPHBIX (DYHKITUH.
Touku pa3pbiBa QYHKIUHN U UX KIaccuUKaIHS.

Tema 4.
HuddepenunansHoe
UCUHCIICHHE

4.1. Ilpouzgoonas ¢ynxkyuu. 3amaayv, TPUBOJAIINE K TMOHSITHIO
npousBoAHON. Onpenenenue npou3BoaHOW. Ee reomerpuyeckwid,
MEXaHUYECKUN U SKOHOMHYECKHH CMBICI, JIaCTHYHOCTh (DYHKIIUU.
KacarenbpHast k KpUBOH. 3aBUCHMOCTh MEXKIY HENPEPHIBHOCTHIO U
i hepeHIMPOBAaHHOCTHIO GbyHKIUN. [IpaBuna
muddepeHrpoBanus. [IpoW3BOJHBIE OCHOBHBIX 3JIEMEHTAPHBIX




GbyHKUIMA ¥ cnoXHBIX GyHKIUA. [Ipon3BoaHas HeSIBHON (DYHKIIUH.
[Tpon3BOIHBIEC BBICIIUX TOPSIIKOB.

4.2. Jlugppepenyuan ¢yukyuu. Onpenenenue muddepeHmana
¢dbyukun. [IpaBuna mHaxoxaenus muddepennuana. Juddepenuuman
ciokHor ¢GyHkumu. MHBapwanTHOCTH ¢GopMbl auddepeHnnana.
[Tpumenenue nuddepennnana aus TpUOIMKEHHBIX BEIYNCICHUI.
4.3. IIpedenvruiii (mapeunanvhwiii) anaiuz. CpeIHUE U NIPEACIIbHBIC
BEJIMYMHBI. DIIACTUYHOCTh PyHKIMU. [IpuMeHeHne B 3KOHOMUKE.
4.4. Teopemvt o ougppepenyuposanuu pynxyuu. Teopema Depma.
Teopema Poms. Teopema Jlarpanxka. Teopema Kommu. Packpsitue
Heonpenenennocre. IlpaBuna Jlonurtana. Popmyna Telnopa.
®opmyiia MaknopeHa.

4.5. Uccneoosarnue ynkyuil u nocmpoerue epaguxos. Bozpacranue
u yObiBanue (yHKUMHA. BBIMTYyKIOCTh, BOTHYTOCTH (DYHKITHIA.
Okctpemymbl  GyHKImME. Touku meperumba. JIBa J10OCTATOYHBIX
npu3Haka sKkcTpemyma. MccienoBanne (yHKIMIA W TOCTPOCHHE

rpaduKoB.

Paznen 3. (I)yHKIIHP[ HECKOJBbKHUX IMIEPEMECHHBIX. I/IHTel"paJIbHOQ HCYUCJICHUEC (l)yHKIII/II/I OTHOM

nepeMeHHOl

Tema 5. @yHkunun
HECKOJIbKUX MEPEMEHHbIX

5.1. @yuxyuu Heckorvkux nepemennvix. llonatue GyHKIHN
HECKOJIbKUX MepeMeHHbIX. [Ipumepsl. [lpenen um HenmpepbIBHOCTH
(GYHKINM HECKOJNBKHX repeMeHHBbIX. CBOICTBa HENpephIBHBIX
GbyHKIHIA.

5.2. [Ilpouszsoonvie u ouppepenyuanrvt GyHKYUi HECKOAbKUX
nepemennvix. YacTHble NPOU3BOAHBIE U HX SKOHOMHYECKOE
conepxanue. IlepBerii momHbll  guddepennman. IlpousBogHas
cioxxHo ¢ynkuuu. [IpomsBosnHas 1o HampaBieHuto. ['paaueHt.
YacTHble IPOU3BOJHBIEC BBICIINX MOPSAAKOB. Teopema O paBeHCTBE
CMeIIaHHbIX TPOU3BOIHBIX. [l depeHnnanbl BHICIINX MOPSIKOB.
5.3.  Knaccuuweckue  memoovr  onmumuzayuu.  JIOKaIbHBIH
skcTpeMyM. HeoOxoauMoe yciaoBHE JIOKAJbHOTO 3KCTPEMyMa.
JlocratoyHoe  yclOBHE  JIOKQIBHOIO  JKcTpeMyma.  Merog
HalMEHbIIMX KBajapaToB. [loxbop mapamerpoB ¢yHkuun KoG6a-
Hyrnaca  MeTOIOM  HaWMEHBIIMX  KBAApaToB. [ 1oOambHBIN
HKCTPEMYM. Y CIOBHBIN IKCTpEMYM. DKOHOMHUYECKUE MPHIIOKEHHSL.

Tewma 6. UnTerpanbaoe
HCYHCIICHHE

6.1. Heonpeoenennviti unmeepan. IloHSTHE TMEPBOOOPAZHOM.
Heomnpenenenuslii UHTErpaji, €ro CBOWCTBA, TaONMIla WHTETPAJIOB.
MeTtoapl MHTErpUpPOBaHUS (3aMEHa IEPEMEHHOM U MHTErpUPOBaHUE
o yacTsMm). HTerpupoBanue pauoHaIbHBIX Jpo0Oeid, mpocTenmx
HUPpALMOHATIBHBIX U TPUTOHOMETpHYecKux (ynkiuii. MHTerpasl,
HE BBIPAXKAIOIIMECS Yyepe3 AIeMEHTapHbIE (PYHKIUH.

6.2. Onpedenennviti unmeepan. 3amada O BBIYHCICHUM TUTOIIATA
KpUBOJMHENHON Tpaneuun. OnpeneneHHblii HHTErpail Kak Mpesen
UHTETPAIIHBIX CYMM. YCIOBHE HWHTETPUPYEMOCTH (DYHKUIHUH.
CBolicTBa OINpEAENEHHOTO0 HHTErpana. TeopeMa O CpEIHEM.
WNHuTerpan ¢ nepeMeHHbIM BepxXHUM npenenoM. @opmyna HeroTona-
JleiiOHuna. 3aMeHa MEpeMEHHONM M WHTErpUpPOBAaHUE IO YacCTSIM B
OTIpEIeIEHHOM UHTETpae. HecoOcTBenHbie WHTErpabl.
Brraucnenue miomaaei miockux ¢GUryp, ATUHBL AYTH, 00BEMOB
TEJ BpaIlCHHUS.

Pazgen 4. Psiabl u iuddepeHunaibHble ypaBHEHHSA

Tema 7. Psaasl

‘ 7.1. Yucnosvie psowvi. TloHATHE YUCIOBOTO psila U €r0 CYMMBI.




I'eomerpuueckuii psin. HeoOxomumoe ycioBHE CXOIUMOCTH psija.
I'apmonnueckuii psa. CBoOWMCTBAa CXOAALIUXCS YHUCIIOBBIX PSOB.
[Tonoxkurensuble psansl. [lpusHaku cpaBHenus, J[lamambepa u
Kommu. WaTterpanbHblii mpu3Hak. 3HAKOYEPEIYIOUIUECS —PSJIbL.
[Ipusnak JleiitOHuita. AOCOMIOTHAasE M YCIOBHAs CXOIUMOCTD.
3HaKOIEPEMEHHBIE PSIIIbI.

7.2. Qyukyuonanvuvle paovi. IloHaTne QyHKIIMOHAIBHOTO psja.
Crenennsle psaasl. Teopema AbGens. Paguyc cxongumoctu. O6nacth
CXOJMMOCTH CTENEeHHOro psna. Paznoxxenue QyHKINUU B CTEIEHHON
pan. Paner Teiopa um  Makiopena. Ilpumenenue psnos B
NpUOIKEHHBIX BBIUMCICHUSIX.

Tema 8.
Huddepennmanbpapie
ypaBHEHUS

8.1. OobvikHoseHHble Oughdepenyuanvhvie YpPaGHeHUs NEPEO2O
nopsioka. Ilonarue oOmiero m 4yacTHBIX pemieHuid. 3amava Korm.
TeopemMa O CyIIECTBOBAHMM W  EAMHCTBEHHOCTH  PCIICHHS.
VYpaBHEHHsI C pa3lENSIOMUMUCI TepeMeHHbIMU. OIHOpPOJHBIC

JIuneitnbie
koa(urmeHTamu.

ypaBHeHus. JIuHeiHble ypaBHeHus. Y paBHeHne bepHyun.
8.2. Jluneiinvie ougpghepenyuanvivie ypasHenus 6mopo2o nopsaoxa.
yYpaBHEHHS

BTOPOTO
DKOHOMHYECKHE

nopsiika ¢C
3a7a4u,

IIOCTOSSHHBIMHU
CBOJMAIIMECST K

pemenno qudQepeHnranbHbX ypaBHeHuil. KadecTBeHHBIN aHanms3
HEJIMHEHHBIX AuddepeHnanbHbIX YpaBHEHUH IEpBOTro MOPsIKA.

6. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI

6.1. ®opma o0yueHuss — ouHas, kypc — 1,

cemectp — 1

HaumeHoBaHus pa3ejioB U TeM KosanyecTBo yacoB
Jlexumn | Jla6op. | TTpaxr. | CPC+K | Beero
Pazgen 1. AHaauTH4YecKasi reoMeTpHsl M JIMHelHas ajaredopa
Tema 1. AHaTUTHYECKAst TECOMETPHS 8 - 8 20 36
BekropHas anrebpa 2 - 2 4 8
[IpsiMast TMHUS HA TUIOCKOCTH 3 - 3 8 14
JIuauu BTOpOro nopsaka 3 - 3 8 14
Tewma 2. Jluneitnas anreOpa 10 - 10 16 36
Martputibl, 1eHCTBHS C HUMHU 2 - 2 3 7
Onpenenureny n-ro nopsiaka 2 - 2 4 8
CucreMbl TUHEHHBIX YpaBHEHUH 4 - 4 6 14
BekTopHbI€ IPOCTpaHCTBA 2 - 2 3 7
Paznen 2. @yHkuus oHOH nepeMeHHOI
Tema 3. @yHKIMA ONHON IEPEMEHHOM, TIPENEIL, 8 - 8 20 36
HETPEPHIBHOCTH
DyHKIUH. Oo6nacts ONpeIeTICHUS. 1 - 1 4 6
OnemMeHTapHble QYHKIUU
[Ipenen mocienoBaTeILHOCTH 1 - 2 4 7
[Tpenen byHKIMN. PackpeiTue 4 - 4 8 16
HEOIPEECTEHHOCTEN
HenpepsiBHOCTh QyHKIIMU. Pa3pbiBbI QyHKIHIA. 2 - 1 4 7
Tema 4. [InddepeHnmanbHOe CUNCICHNE 8 - 8 20 36
[TpousBoHas GPyHKIIMH 2 - 3 5 10
Juddepenunan pyHkuun 2 - 2 3 7
Teopemsl 0 muddepeHrpoBaHNN QYHKIIMU 2 - - 4 6




UccnenoBanue GyHKIUN U TOCTPOCHUE 2 - 3 8 13
rpauKoB
HUTOI'O 3A 1 CEMECTP 34 - 34 76 144

6.2. ®opma 00yueHUus — OUHas1, Kypc — 1

, cemecTp — 2

HaunmenoBanus pa3aejioB U TEM

KoanuyecTBo 4acos

Jlexumu | JlaGop. | ITpaxt. | CPC+K | Beero

Pa3znen 3. ®DyHKIUN HECKOJIbKUX NepeMeHHbIX. UHTerpajbHoe ucuncjieHue PyHKUMH OJHOM

nepeMeHHOn

Tema 5. DyHKIUSA HECKOJIIBKUX MEPEMEHHBIX 8 - 5 23 36
DYHKIIUHA HECKOJIBKUX MEPEMEHHBIX 2 - 1 6 9
[TpousBonusie u auddepeHnuansl  GyHKIUNR 4 - 2 9 15
HECKOJIbKUX MIEPEMEHHBIX
Kitaccuueckue MeTo/1bl ONITUMH3AIUN 2 - 2 8 12
Tewma 6. UHTErpasibHOE NCUHMCIICHHE 12 - 6 18 36
Heormpenenenusiit mHTErpa 6 - 3 9 18
OmnpeieIeHHbIN HHTErpal 6 - 3 9 18

Paznen 4. Psaabl u nuddepennnaibHble YypaBHEHH s
Tewma 7. Psiapr 8 - 4 24 36
YwucioBbIE PsIIbI 4 - 2 12 18
QDYHKIMOHAIbHBIE PSIJIbI 4 - 2 12 18
Tema 8. luddepennmanbubie ypaBHeHUS 6 - 2 28 36
OOBIKHOBEHHbBIE g epeHIaIbHbIe 4 - 1 13 18
yYpaBHEHHMSI TIEPBOTO MOPSIIKA
Jluneitnbie nuddepeHuanbHbe ypaBHEHUS 2 - 1 15 18
BTOPOTO MOPSIKA
HNUTOI'O 3A 2 CEMECTP 34 - 17 93 144

6.3. ®opma o0y4eHHs — OUHO-3204HAas, Kypc — 1, cemecTp — 1

KoanyecTBo 4acoB

HanmeHnoBaHus pa3aeiioB 1 TEM

Jlekmu | JlaGop. | TTpaxt. | CPC+K | Beero

Paznen 1. AHaauTHYeckasi reoMeTpHsi M JIMHelHas ajaredopa

Tema 1. AHanuTHUECKAsi TEOMETPUS 2 - 2 30 34
BexTopHas anrebpa - - - 7 7
ITpsimast TMHUSA Ha INIOCKOCTU 1 - 1 13 15
JluHuu BTOpOrO nopsaka 1 - 1 10 12
Tema 2. JIuneiinas anreOpa 3 - 3 32 38
Matpuiibl, TeHCTBUS C HUIMH 0,5 - 0,5 7 8
Ornpegenurtenu n-ro NopsaKka 1 - 0,5 75 9
CucTtemMbl TUHENHBIX YpaBHEHUN 1 - 1,5 12,5 15
BekTopHbIe MpocTpaHCTBA 0,5 - 0,5 5 6
Pa3nen 2. @yHKIUs 01HOI MepeMeHHO
Tewma 3. @yHKIUS OJTHOM IEPEMEHHOMN, TIPEIET, 2 - 2 30 34
HENPEPHIBHOCTD
DOyHKIINH. Oo6macte OTIpEICTICHUSI. - - - 5 5
OneMeHTapHble GYHKIUU
[Tpenen mocnea0BaTeIbHOCTH 0,5 - - 55 6
[Tpenen byHKIUH. PackpriTue 1 - 2 12 15
HEOIpeIesIeHHOCTeH




HenpepsiBHOCTD pyHKIMHU. Pa3pbiBbl GyHKITHH. 0,5 - - 7,5 8
Tema 4. luddhepeHnmanbHoe HCUUCIEHUE 3 - 3 32 38
[Tpon3BogHast HyHKIMH 1 - 1 9 11
Juddepennman GpyHKmm 0,5 - 0,5 5 6
Teopemsl o0 muddepeHpoBanr GyHKITUN 0,5 - - 6,5 7
Hccnenoanue GpyHKIMIA U TOCTPOCHUE 1 - 15 11,5 14
rpauKoB

HUTOI'O 3A 1 CEMECTP 10 - 10 124 144

6.4.®opma 00yueHHsI — 0UYHO-3204HAasA, Kypc — 1, cemecTp — 2

KoanuyecTBo 4acos

HanmeHnoBaHus pa3xejioB U TEM

Jlexumu | JlaGop. | ITpaxt. | CPC+K | Beero

Pa3nen 3. ®yHKIMU HECKOJBbKHUX NMepeMeHHbIX. UHTerpasibHoe HcHUCIeHHe (PYHKIHUU OTHOM

nepeMeHHOon

Tema 5. OyHKIMS HECKOJIBKUX NEPEMEHHBIX 2 - 1 30 33
ODYHKIINH HECKOJIBKUX MEPEMEHHBIX 0,5 - - 6,5 7
[TpousBonusie u auddepeHnuansl  GyHKIUR 0,5 - 0,5 10 11
HECKOJIbKUX MEPEMEHHBIX
Knaccnueckue METOOBI OIITUMHU3AIIAT 1 - 0,5 13,5 15
Tewma 6. UHTErpasibHOE NCUKMCIICHHE 3 - 2 31 36
Heonpenenenuslil nHTErpa 2 - 1 15 18
OnpeesieHHbI HHTErpal 1 - 1 16 18

Pa3nea 4. Psinbl m inddepeHniuaibHble ypaBHeHUs!
Tewma 7. Psiap 3 - 2 33 38
UwncioBbIE PsIIbI 2 - 1 16 19
DYHKIMOHAJIbHBIE PSJIbI 1 - 1 17 19
Tema 8. luddepennnanbrbple ypaBHEHUS 2 - 1 34 37
OOBIKHOBEHHbBIE muddepeHanbHbIe 1 - 0,5 17,5 19
ypaBHEHHUS MIEPBOTO MOPSIKA
Jlunetinsie muddepeHnnanbHbIe ypaBHEHUS 1 - 0,5 16,5 18
BTOPOT0 NOpPsiAKA
HUTOT'O 3A 2 CEMECTP 10 - 6 128 144

7. OHEHOYHBIE MATEPHAJIBI (CPEACTBA) VIS TEKYIIET'O

KOHTPO.ISI YCIEBAEMOCTH, TIPOMEKYTOUYHOM ATTECTAIIAU

7.1. KoHTpoJibHbIe BONIPOCHI

Pa3nes 1. AHanuTn4yeckasi reoMeTpus ¥ JHHeHHasi anredopa

1. TlonsTue BekTOpa Ha IUIOCKOCTH W B TpocTpaHcTBe. KoiimmHeapHbIEe BEKTOPHI.

PaBCHCTBO, CyMMa U Pa3sHOCTb BCKTOPOB.

2. YMHOXXEHHE BEKTOpa Ha YUCIIO, YTOJI MEKY BEKTOPaMH, MPOEKIIHS BEKTOPa Ha OCh.

3. CkansipHOo€ NPOU3BEIACHUE BEKTOPOB, €r0 CBOMCTBA. YCIOBUS OPTOTOHAJIBHOCTH

BEKTOPOB.
4. Bektop B KOoOpAuMHATHOH (dopme.
€MHUYHBIM opTaMm. /[muHa BekTOpa.

5. Onepain Hajl BEKTOpaMu, 3alaHHBIMU B KoopauHaTHOU Gopme. [Ipoctpanctso R".

Pa,Z[I/ch-BCKTOp. Paznoxenue BCKTOpa 110

6. PaccrosHue Mexny TOUYKaMu Ha IUIOCKOCTH M B IpocTpaHcTBe. [leneHue oTpes3ka B

JaHHOM OTHOIICHUH.




7.

YpaBHeHUE TPSAMOI C 3aJaHHBIMH YIJIOBBIM KO3((UIIMEHTOM, HpPOXOAAlIe udepes

3aJJaHHYIO TOUKY.
8. YpaBHeHue npsMoit, Npoxosiiei yepes J1Be 3aJaHHbIE TOUKH.
9. O0miee ypaBHEHHE MPSMON. Y paBHEHUE TIPSIMOM B OTPE3KaxX Ha OCSX.

10
MPSIMBIX.

11
MPSMOM.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35

36.
37.
38.
39.
40.
41.
42.

1.
2.

. YT0oan Mexay IBYMs NpPSMBIMU. Y CIOBHE NAPAJIEIbHOCTH U NEPIEHIAUKYIIPHOCTH
. Pacctosiane ot Touku m0 npsmoil. HepaBeHcTBa, 3amatomuecs: o0MIUM ypaBHEHHEM

YpaBHeHue TuHUY. JIMHUU HA TTIOCKOCTH.

Kanonnueckoe ypaBHEHUE OKPYKHOCTH.

Kanonuueckoe ypaBHeHUE 3UIMIICA. DKCLIEHTPUCUTET AJLIUIICA.
Kanonuueckoe ypaBHeHue runepOosibl. YpaBHEHUSI aCUMIITOT.
Kanonunueckoe ypaBHeHue mapadoIibl.

Marpuiipl, 1eCTBUS HAJ HUMU.

OOpatHas MatpuIia, ee CBOMCTBA.

Onpenenureny 2-ro U 3-To MOPSJIKOB.

CaoiicTBa omnpeaenuTeneu.

Onpenenurenu N-ro NOpsaKa.

Brrauciienne o0paTHOM MaTPHUIIBL.

JleficTBUs HAJl MaTPULIAMU U UX OIPEACIUTEIIMHU.

CucreMbl TMHENHBIX YPaBHEHUH.

Pemenue cuctem nuHeRHBIX ypaBHeHHI MeTogamu Kpamepa u oOpaTHOi MaTpuUIlb.
’KopnaHoBbI IpeoOpa30BaHUs CUCTEM.

Panr matpunel. Teopema Kponekepa-Kanemu.
HccenenoBanue CUCTEM JIMHEMHBIX YPABHEHMI.

Meroa Kopaana-I'aycca.

N-MepHbIe BeKTOpa, IeUCTBUS HAJ HUMHU.

JIuneiiHas 3aBUCUMOCTBb BEKTOPOB.

JIuHeiHbIE CUCTEMBI BEKTOPOB.

Panr cucremMbl BEKTOPOB.

JIuHeliHbIe BEKTOPHBIE TPOCTPAHCTBA.

. basuc B mpocTpaHcTse.

EBKIMIOBBI IPOCTPaHCTBA.

OpTtoronanbHasi cuCTeMa BEKTOPOB.

OptoroHanbHbIN 6a3ucC.

OO111ee ¥ YaCTHOE PelIeHUE CHCTEMbI TMHEHHBIX YPaBHEHHI.
ba3ucHble pemenns CHCTEMBI JIMHEMHBIX YPAaBHEHU.
[Tonsitue MHOXkecTBa. Onepanu Haa MHOKecTBaMu. /lnarpamMmma BrenHa.
B3anMHO-0/1HO3HAYHOE COOTBETCTBUE MEK]1Y MHOKECTBAMHU.

Paznen 2. @ynkuus oqHO¥ nepeMeHHOI
[Toustue pynxiuu. CriocoObl 3a1aHust PyHKIUIA.
[Ipocreitmume cBoiicTBa (QYHKIUNH: MOHOTOHHOCTBH, TEPUOJAMYHOCTh, YETHOCTD,

OIrpaHU4YCHHOCTD.

3.
4.
5.
HOCJIEI0B
6.
7.
8.

O6parabie Gyukuu. CI0KHBIE U HESIBHO 3a/1aHHBIE () YHKIIUH.

[Tpumepsl OCHOBHBIX (PYHKIIHIN U X TpadUKH.

[Tonsitue MOCJIeI0BATENbHOCTH u ee npeznena. OrpaHn4eHHOCTb
aTEIbHOCTH.

OcHOBHBIE TEOPEMBI O Ipeieax MocIeA0BaTEIbHOCTH.

[TonsiTre mpenena B Touke. beckoHeuHO Masble M 6€CKOHEYHO O0IbINe (yHKITHH.

OCHOBHBIE TEOPEMBI O TIpE/IeIIax.



9. Buawl HeompezneneHHOCTEH M UX packpbiTHe. [lepBblii M BTOpOH 3aMedaTenbHbIH
npenaen. [Ipumenenne 6€CKOHEYHO MaJTbIX U OECKOHEYHO OOJIBINX () YHKITHM.

10. IlonsTHE HEMPEPHIBHOW (PYHKIIUU B TOUKE U Ha OTPE3KE.

11. JleiicTBus HaJ HEMPEPHIBHBIMU () YHKIIUSIMH.

12. Pa3poiBbl. HenpepbIBHOCTH ciieBa U cripaBa. THIIBI pa3pbIBOB.

13. TloHsTHE IPOU3BOIHOM, €€ TEOMETPUIECCKUI CMBICI. Y paBHEHHE KacaTeJIbHOM.

14. OcuoBuble npaBuia auddepeHunpoBaHus.

15. IIpousBoaHas CIOXKHOW QPYHKITUH.

16. IIpousBomHas 0OpaTHON (YHKITHH.

17. TlpousBoaHas OCHOBHBIX 3JIEMEHTAPHBIX ()YHKIIHMA.

18. Muddepenunan pynkuuu. [IpaBuno Berancienus auddepennnanos.

19. TlpousBoansie U auddepeHIranbl BICuX mopsaakos. @opmyna JlerOnuna.

20. TIpaBuno Jlonurass.

21. OcHoBHble TeopeMbl o pauddepeHuupoBanHbix (yHkuu. Teopembr Pomns wu
Jlarpanxa.

22. ®opmymnsl Teiinopa n MakiiopeHa.

23. IlpumeHeHne MPOM3BOAHON K HMCCIENOBAaHMIO MOBeneHUs ¢yHkunu. Bospacranue,
yObIBaHUE (PYHKIIHH, SKCTPEMYM.

24. Bpmykiocts Gynkiun. [lepernOpr. AcUMOTOTH (DyHKIIHU.

Pazgen 3. @yHKuMA HECKOJIbKHX NepeMeHHbIX. UHTerpajibHoe ncyucaeHue PyHKINU
O/THOM mepeMeHHOM

1. Tlonstne (GyHKIMM MHOTHX IepeMeHHBIX. [loHATHE TpaHWIBI U HENPEPHIBHOCTH
(GYHKIIUH B TOYKE.

2. YactHble mpon3BoaHbIe U yacTHOE nuddepennman Gyrakuuu. [omusnii muddepenmman
GbyHKIHH.

3. IlpomsBomHasi BBICHIMX NOPSAKOB (YHKIMM MHOTHX II€pEMEHHBIX. Teopema o
CMEIIaHHOH MPOU3BOAHOM.

4. IlonsTue skcTpemyMa (pyHKIMKM MHOTUX nepeMeHHbIX. HeobxonuMoe u JoctaTouHoe
yCIIOBHE KCTpeMyMa (PYHKLUH JIBYX EPEMEHHBIX.

5. IIpon3BoiHas 110 HAIPABJICHUIO. I’ pagueHT.

6. YCIOBHBIM SKCTpeMyM (DYHKIIMM MHOTHX ITEPEMEHHBIX.

7. MeTo1 HaMMEHbBIIINX KBAJIPATOB.

8. HeomnpeneneHHbIN HHTETpaIl.

9. CBoiicTBa HEONPEIEIEHHOTO HHTErpaIa.

10. MeToas! HHTETPUPOBAHUS.

11. OnpeneneHHblil UHTErpal.

12. CBoMiCTBa OIIPEIETICHHBIX NHTETPAJIOB.

13. Beiuucnenue onpezesieHHbIX HHTErpaloB.

14. HecoOGcTBeHHbBIE HHTETPAIBI.

15. Beruncienue miomaae 1 00beMOB TeJl BpaIleHusl.

16. ®opmynbl IpAMOYTOJIBHUKOB, Tpaneuuii 1 CUMIICOHA.

17. JIBoiHO# HHTErpa 1o NpsMOyrojJbHOM 00J1acTH.

18. CpoiicTBa HHTErpaia.

19. Berunciienue ABOMHOTO HHTErpaIa.

Pasnen 4. Psaiabl u nudepeHunanbHbie YPABHEHUA
1. Ywucnossle psabl.
2. CXOIUMOCTh YHCIIOBBIX PSJIOB.
3. JlocTaTouHO MPHU3HAKH CXOAMMOCTH YMCIIOBBIX PSAOB: CpPAaBHEHHME, MHTETPAJIbHBIN,
Hanambepa u Komu.
4. 3nHaxornepeMeHHbIE U 3HaKouepeayrouecs psabl. [Tpusnak JleiiOuumna.



5. CreneHHbIE PAIBI.

6. OO0macTh CXOAMMOCTH CTETICHHOTO Ps/a.

7. Wuterpauus u qudepeHIIMPOBKH CTEICHHBIX PSIOB.

8. Psanpr Maknopena u Teitnopa.

9. Psansl €%, sinX, COSX.

10. buHOMUATBHBIN pSI.

11. Psne! Inx, arctgx.

12. TTpubnuxeHHBbIC BBIYMCICHUS C TTIOMOIIBIO PSJIOB.

13. Psner Oypee.

14. JIuddepennuanbabie ypaBHEHUS IIEPBOTo Mopsiaka. 3agada Komm.

15. Bunsl muddepeHIHANbHBIX YPaBHCHH TEPBOTO TMOPSAKA: C Pa3IeisSIONIIMUCS
MEPEMEHHBIMH, OTHOPOHbIE, INHEHHBIE.

16. Muddepenunanbubie ypaBHEHHS 2-TO TOPSKA.

17. Opnoponanble MuHEHHBIC TUdPEpeHIIMATbHBIC YPaBHEHUS 2-TO TIOPSIKA.

18. Heoxnopoansle quHelHbIE MU (hepeHInaIbHbIe YPaBHEHUS 2-T0 TOPSIIKA.

19. DxoHoMuyeckue 3aAauu, NPUBOASIIKE K AU depeHInanbHbIM YpaBHEHUSIM

7.2. Tembl 10kIa10B (pedepaToB)
He npegycmoTrpensl mporpaMMoi AUCIUILIMHBI

7.3. TeMbl NUCHMEHHBIX PA0OT (THMBI 32a7124)

OBPA3EIL 3AJAHUSA MOAYJBHOI'O KOHTPOJIA

JloHenkuii rocy1apCTBEHHBIN YHUBEPCUTET
DKOHOMUYECKUH (paKyIbTeT
Kadenpa matemaTuku 1 MaTeMaTH4eCKHX METO/IOB B SKOHOMHUKE

OO6pa3zoBarenbpHas mporpamma; OakanaBpuar

Hanpasnenue noarorosku: 38.03.04 I'ocynapcTBEHHOE 1 MyHULIMIIAIBHOE YIIPABICHHE
[Tpoduns: 'ocynapcTBEHHOE U MyHUIIMIIAILHOE YIPABIEHUE, PETYINPOBAHUE COI[UAIBHO-
TPYZOBBIX OTHOLLIEHUI

Ounas ¢popma oOyuenus. Cemectp: 1

VYuyebHas qucuuIuivHa: «Bpicias MaTemMaTuka»

Mopny/ibHasi KOHTPOJIbHAsA padoTa
Bapuant Ne n

1. HanucaTs onpezaeneHus oOpaTHOH MaTpHUIlbl U (OpMYJIbI AJIs HEe.
2. JlaHbl BEPIIUHBI TPEYTOJbHUKA A(l; 3) , B (3; 2) , C (—3; 0) . HatiTu:
a) BHyTpeHHHU# yron B ;
0) ypaBHEHHE MeIUaHbI, IPOBEACHHON U3 BepuInHbI C .
X+ X, — 2%, =6
3. Meronom 'aycca pemuth cucteMy 42X, +3X, — 7%, =16 .
S5X +2X,+ X, =16
4. BpruuciuTh npeaessl GyHKIUI:
1) li_rll(\/xz +6x—1—x) ; 2) Iimw'

xon  3x3+1



1-cosx

2
3) lim X F2X*H: g jim=—X

x>1%% +5X + 4 x>0 X

. 2In(1-x)
5. Beraucnuth npeen, uenoib3ys npaewio Jlomurans: lim———-.
x=0 arctg2x

KPUTEPUU OHEHUBAHUA 3AJAHUA MOAYJIBHOI'O KOHTPOJIA

Homep 3apanus KonunuyectBo 6a/s10B
1 5
2 5
3 5
4 5
5 5
Bcero 25

OO61ee konuyecTBO OaIoOB 3a MPaBUWJIBHO BBIIOJIHEHHYIO paboTy B MOJIHOM OObEMe
cocraBigeT 25 0aIoB, B TOM YHCIE:

1. OquH TeopeTHYeCKUid BOMPOC B ClIydae IMOJHOTO OTBETa — 5 0aioB; OTBET JIaH HE
6onbue yem Ha 50 % — no 2-3 Gaya, OTBET OTCYTCTBYET MJIM ITOJHOCTBIO HenpaBMWIbHBINA — 0
OasioB.

2. Pemienue kaxJaoW u3 4 3a7a4y: NpaBWIbHOE pelleHHe — 5 OasioB; NPaBHIBHO
BBINKACAHBI (POPMYIIBI, HO €CTh apu(MeTHYeckue ommOKu B pacderax — 3 0ajuia; MPUBEACHBI
YaCTUYHO OIpe/iesieHHble (OpMyJIbl WIN CHeNlaHbl OIpelesieHHble pacyeTbl — 1-2 Gamr; Her
petenust — 0 6aJIoB.

Bpewms Ha BbInosHeHUeE 3a1aHui Ounera: 1,5 gaca.

7.4.  O6pa3sen cogepKaHUsA IK3aMeHALIMOHHOT0 OuJieTa
IlepBblii cemecTp

JloHenKuii rocy1apCTBEHHBIN YHUBEPCUTET
DKOHOMHYECKHUH (haKyIbTET
Kagenpa matemaTuku 1 MaTeMaTHYeCKHX METO/I0B B SKOHOMHUKE

OO6pa3oBarenbHas IporpaMMa: 6akagaBpuaT

Hamnpagsnenue noarorosku: 38.03.04 ['ocynapcTBEHHOE U MyHUITUIIATBLHOE YIIPABICHUE
[Tpodwiie: 'ocynapcTBeHHOE U MyHUIIMIIATBHOE YIPABJICHUE, PETYIUPOBaHUE COLUAIBHO-
TPYIOBBIX OTHOILIECHHUN

Ounas popma oOyuenus. Cemectp:1

Ouno-3aounas popma oOyuenus. ['oxa: 1

VYuebHas qucuuiuivHa: «Bpicias MaTemMaTuka

DK3aMEeHAMOHHBIN 0nJjieT Ne N

1. OOuiee ypaBHeHHE NPAMOA. YpaBHEHHE IPSIMO B OTpe3Kax Ha OCsX.
2. OcHoBHbIE TeopeMbl 0 AuddepernrpoBanHbx GyHkIMU. Teopemsl Pomsa u Jlarpamxka.

3. Jlausl koopauHaThl Bepums nupamunsl: 4, (0;4;6); 4, (6;4;0); 4,(6;0;4); 4, (—6;-4;0).
Cpencrsamu BEKTOPHOM aJireOpbl HAWTH yrol MexxIy peOpamu 4,4, i A, 4,.
4. Jlanbi BeKTOEI ,,8,,8,,2, © & (12;3:4);8,(1;3-11);:85(2 -1, -1,2);2,(3 -1 -2, -3)..



Jlokasartk, 4TO 3TH BEKTOPHI 00pa3yIoT 0a3uc JIMHEHHOTO IPOCTPAHCTRA.

1 -1 3 2 4 5
5. Haittu matpuyy C =4B—36A", e A=|0 2 4|, B=|1 -2 1
5 -2 3 4 0 7

yTBep)KI[eHO Ha 3aCCJaHuHn Ka(i)eﬂpbl MAaTeMaTHKU U MaTCMAaTHYCCKHUX MCTOJOB B OKOHOMHUKCE,

pOTOKOJ Ne OT « » 20 r.
3aBenyromuit kadeapoit n.3.4H., gou. ITommxkos FO.H.
DK3aMeHaTop 015(0)

Bropoii cemecTp

JloHenKHi rocy1apCTBEHHBI YHUBEPCUTET
DKOHOMUYECKUHN (PaKyIbTeT
Kagenpa matemaTuky u MaTeMaTH4eCKHX METO/I0B B SKOHOMUKE

OO6pa3oBarenbHas nmporpamMma: OakaaaBpuar

Hanpagsnenue noarorosku: 38.03.04 ['ocynapcTBEHHOE U MYHUIIUIIATLHOE YIIPABICHUE
[Tpoduns: ['ocynapcTBEeHHOE ¥ MyHHUIMIIATEHOE YIPABICHUE, PETYIUPOBAHHIE COIIMAIBHO-
TPYIOBBIX OTHOILICHUN

Ounas popma o6yuenus. Cemectp: 2

Ouno-3a049Has popma obydenus. 'ox: 1

VYyeOnas qucuumiuHa: «Bpiciias MaTeMaTHKa»

DK3aMEeHAIHOHHBIN OnjieT Ne N

1. Tuddepennuanbable ypaBHEHUs 2-T0 MOPAAKA.
2. CBoiicTBa HEONPEIETICHHOTO HHTErpaja
Inxdx

xcos” (Inx)
4. Haiitu pemenue nudpdepeHIHaIbHOT0 YpaBHEHUS, YIOBIETBOPSIOIIEE 3alaHHOMY YCIIOBHIO:

Zy'\/7 =Yy ;y(4):1

3. BeluncauTh uHTErpai: j

()-8
5. Haiitn paanyc u mHTEpBai CXOAUMOCTH Zn— .

= 3 (n+1)
VYTBepkIeHO Ha 3aceaHUH Kadeapbl MaTEMaTUKU M MAaTEMaTUYECKIX METOJIOB B 9KOHOMUKE,
poTOKOJ Ne OT « » 20 1.
3aBenyromuii kageapoit 1.3.H., poil. [Tommkos FO.H.
DK3aMeHaTop OUO

KPUTEPUU OHEHUBAHUA DK3AMEHAIIMOHHOI'O 3AJAHUA

Homep 3axanust KoJjnuecTso 615108 |
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5
Bcero 40

MaxkcumanbHasi o0mmas cymma 0ajuioB, KOTOPYIO MOXKET MOJYYUTh CTYAEHT, YCIIELIHO
BBIIIOJIHUB BCE BHUBI 3aIaHuii, cocTaBisteT 40 6amios.

1. Kaxnplilf U3 ABYyX TEOPETUYECKUX BOIPOCOB B CIIydyae MOJHOTO OTBeTa — 8 OauioB;
orBeT naH He Oombmie yem Ha 50 % — mo 4 Oaina, OTBET OTCYTCTBYET WIIM IMOJIHOCTHIO
HernpaBUIbHBIN — () 6aJI0B.

2. Pemenme xaxmod w3 3 3amad: NpaBWIBHOE pelieHHE — § OaJlJIoB; MPABHIBLHO
BBIMKCAHbI (OPMYJIBI, HO €CTh apudmeTuyecKkue omuOKU B pacyerax — 4 Oajia; NMPUBEIACHBI
YaCTUYHO OTPE/ICICHHBIC (OPMYIBI WIHM CHENaHbl OINpeleeHHbIe pacueThl — 2-1 Oami; Her
pemerus — 0 6aIoB.

OO6mee xonuyecTBO OauioOB 3a MPaBWJIBHO BBINOJIHEHHYIO paboOTy B IOJHOM OOBeMe
cocrasigeT 25 0aIoB, B TOM YHCIE:

1. OquH TeopeTHYeCKUid BOMPOC B ClIydae IMOJHOTO OTBETa — 5 0aioB; OTBET JIaH HE
6ombiie yem Ha 50 % — mo 2-3 Gania, OTBET OTCYTCTBYET WJIM MOJHOCTHIO HEMpaBUIbHBIN — O
OasioB.

2. Pemenmne kaxmoit u3 4 3amad: MpaBWIbHOE pelIeHHE — 5 0aJlioB; MPaBHIBHO
BBINKACAaHBl (POPMYIIBI, HO €CTh apu(MeTHYecKkne ommMOKH B pacderax — 3 0ajuia; MPUBEACHBI
YaCTUYHO ompeaeneHHble (OpMyNbl WIH CHENaHbl OMpeieNieHHble pacueThl — 1-2 Gamn; Her
petenust — 0 6ajIoB.

Bpewms Ha BhInoNHEHUE 3a0anuii Ounera: 1,5 vaca.

8. PACIIPEJAEJIEHUE BAJIJIOB, KOTOPBIE ITIOJIYYAIOT
OBYYAIOIIUECHA

OO0mast olleHKa 3HaHWM 00y4YarOIIMXCS MO AUCHUIUIMHE MpoBoAuTcs no 100-6annbHoM
HIKajle MCXOJd M3 MaKCUMyMa, MpHUBEICHHOro B Tabmuue Hike. OpraHu3anioHHO-yueOHas
paboTa B ayAMTOpUHU OIICHWBAETCS HA OCHOBE TAKMX KPHUTEPHEB KaK IOCEIAEMOCTh 3aHATHH,
CBOEBPEMEHHOE M KaueCTBEHHOE BBIMOJIHEHUE JIOMAIIHMX 3a/laHUi, aKTUBHOCTh BO BpeMs
IPOBEJCHUS JIEKIMOHHBIX W TPAKTUYECKUX 3aHATUH (yyacTHe B OOCYXAEHMM TEKYIIEro H
IPOWEHHOT0 MaTepHaia, peleHne 3a1a4 1 T.11.).

Paspnennt Buj paborsl babl
OpranuzanoHHO-y4eOHas paboTa CTyIeHTa B ayIUTOPUHN 2,5
Paznen 1 CamocrosTenbHas pabora 15
Hroro 17,5
OpraHu3anvoHHO-y4eOHas padoTa CTy/IeHTa B ayIMTOPHH 2,5
Paszen 2 CamocrosiTenpHas padoTta 15
MoynbpHast KOHTPOJIbHAS paboTa 25
HToro 425
OK3aMeH 40
OO61wmii utor 100
OpranuzanoHHO-y4eOHas paboTa CTyIeHTa B ayIUTOPUHN 2,5
CamocrosiTenpHas pabora 15
Paznen 3
MonynbHast KOHTpOJIbHas paboTa 25
HTroro 425




Opraan3aninoHHO-y4eOHas padoTa CTy/IeHTa B ayAUTOPUHU 2,5
Paznen 4 CamocTosTenpHas pabora 15

Hroro 17,5
DK3aMeH 40
OO01mii nTor 100

CooTBeTcTBHE 0AJIJIOB OLICHKE

OrreHKa 110 IATHOAUILHON IIKaJIE
KomnuuectBo 6annos =
s 100 ECTS | Dx3amen, nuddepeHIpOBaHHBIN 3auer
3a4eT

90-100 A OTJINYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C XOopotto 3a4TEHO
70-74 D 3a4TCHO
60-69 E yIIOBJICTBOPUTEIHHO BU—
35-59 FX HE 3a4TEHO

0-34 = HEYJIOBJICTBOPHUTEIHLHO P,

9. MATEPHAJIBHO-TEXHUYECKOE OBECNIEYEHUE YYEBHOT O
MPOLIECCA

VYuebHble 3aHATHS POBOAATCA B 7-M (yi1. HemtockuHueB, 186) u 5-M yueOHBIX KopIycax
(yn. YemrockuniieB, 189 B) yHuBepcutera. st mpoBeacHHs JCKIIMOHHBIX MU MPAKTUYCCKHX
3aHATUM TpeOyeTcss ayauTopus, OOOpyAOBaHHAas MEJIOBOW WM MapKepHOW JIOCKOM,
MYJbTUMEAUMHBIA POEKTOP U 3KpaH, HOYTOYK, KOMIUIEKT y4yeOHON MeOenu Uisl CTYAEHTOB,
pabouee MecTo mpenoaasaressi. Beixoa B IHTepHET MPOBOJHOM WK ¢ UcTioab3oBanueM Wi-Fi.

Jlnist caMOCTOSITETTbHOM pabOTHl HMCIONB3YIOTCS TEKCTOBBIE M AJIEKTPOHHBIE PECYPCHI
Hayunoii 6uOnMoTekM yHHMBEpCUTETAa W JPYTUX 3JIEKTPOHHBIX OMOIMOTEYHBIX 0a3 NaHHBIX,
yueOHO-MeToInYecKoe oOecreueHue, MpeCTaBIeHHOE B y4eOHO-METOAMUECKUX KaOuHeTax 7-ro
(ayn.108) u 5-ro yueOHbIX KopmycoB (aya. 207), MaTepuambHO-TEXHHUYECKYIO0 0a3y y4deOHOI
nabopatopun  «IKOHOMHUKO-MAaTEMATUYECKOTO MOJICIMPOBAaHNE)» Kadeapsl MaTeMaTUKH H|
MaTeMaTHYeCKUX METOJIOB B SKOHOMHUKE U MexkadeapanbHOi yueOHON 1abopaTopuu 3a04HOM
dbopmbl 00yUIEHUSI.

B nmpouecce 00ydyeHuss CTYIEHTbI HMMEIOT BO3MOXKHOCTb HCIOJb30BAaTh YueOHbIE
MaTepHaiabl 10 JUCHUILIHHE «BpIcimias MatemaTtuka», pasMmerieHHbie Ha tutardpopme Moodle
IlenTpa auCTaHIMOHHOrO 0OOpa3oBaHUS SKOHOMHYeckoro Qakyinprera «donl'Y». C
UCTIOJIF30BAaHUEM PECYPCOB TUIATPOPMBI JUCTAHIIMOHHOTO 00pa30BaHMUs TAaK)KE OCYIECTBIIIETCS
TEKYLUl KOHTPOJIb 3HAHUI CTYJEHTOB Ha OCHOBE TECTUPOBAHMS MU IPOBEPKH pE3yJIbTATOB
CaMOCTOSITENIbHOM pabOThI.

10. PEKOMEHJIOBAHHAS JIUTEPATYPA

10.1 OcHoBHas 1uTEpaTypa

1. Tlommkos FO.H. [IpakTtukym pemieHuss 3agad Mo BbICIIEH MaTeMaTHKe: ydeOHoe
nocoOue sl CTYICHTOB, OOYJArOIIMXCS TI0 MPOrpaMMaM BBICIIEr0 00pa3oBaHUsS YKPYMHEHHON
rpynnsl crenuanbHocTedl U HanpasiaeHuil noarotoBku 38.00.00 DxoHomuKa W yrnpaBieHue /
IO .H. Iommxkos, JI.A. I'nagkosa, A.B. Ilenamenko. — Jonenk: U3a-so JlonHY, 2022. — 444 c.

2. Ilommxos, 0. H. Jluneiinas anreOpa: ydeOHOe mocoOue s CTYACHTOB,
oOyJaromuxcsl 1Mo MporpaMMaM BBICIIET0 00pa30BaHUS YKPYNMHEHHON Trpymmsl mpodeccui,
crienManbHOCTE W HampasieHud moarotoBku 38.00.00 DkxoHomMuka u  ymopaBieHue /
1O. H. [lonmkos, A. B. Ilenamenko, T. H. 3arypckas. — Jonenx: U3a-so JonHY, 2020. — 144 c.




3. Hommxkos, 0. H. Jluneiinas anreGpa: Teopus M TNpaKTHKA: y4eOHO-METOAMYECKOE
nocoOue sl CTYJICHTOB, OOYYarOIIMXCS 110 TTporpaMMaM BBICIIET0 00pa3oBaHUs YKPYIMTHEHHON
TpyNIbl crienuanbHocTell 1 HanpasieHuid nmoarotoBku 38.00.00 DxoHoMHMKA M ynpaBieHHE /
10. H. [Tonmkog, A. B. Ilemamenko, T. H. 3arypckas. — Jonenk: U3a-so JonHY, 2021. — 100 c.

4. IommukoB FO.H. Maremaruka: ydyeOHOE MOCOOHME Uil CTYIEHTOB, OOYYaIOUIUXCS T10
mporpamMme BbIcIIero oOpaszoBanus crneruanbHocTH 38.05.02 Tamoxkennoe paemo / HO.H.
[Tonmxkos, JI.A. I'maakoBa, A.B. Ilenamenko. — Jloneuxk: M3n-so JonHY, 2021. — 388 c.

5. MMommkoB FO.H. Marematudeckuii aHanm3: IMpakTUKa penieHUs 3a7ad. Y4eOHoe
ocoOue JUIsl CTYIGHTOB, OOYYAIOIIMXCS IO MPOrpaMMaM BBICIIETO 00pa3oBaHUsl YKPYTHEHHOU
TPYIIIBI CIIENUATLHOCTEH W HampaBiieHnid moarotoBku 38.00.00 DxoHoOMHKa W ympaBiceHHE /
FO.H. INonmkos, JI.A. I'magkosa, A.B. Cyxunun. — Jlonenk: M3a-so loaHY, 2022. — 293 c.

6. Matemartuka: yueOHOe mocoOue AJisi CTYAEHTOB, 00y4YaroluXcs o Iporpamme
BhIcIiero oOpasoBanus crnenuanbHocty 38.05.02 Tamosxxennoe neno / FO.H. [ommkos, JLA.
I'magxosa, A.B. Ilenamenko. — Jonenk: M3a-8o JouHY, 2021. — 388 c.

7. llommkoB, 0. H. Jluneiinas anreb6pa: ydeOHOe TmOcoOMe Jisi CTYJCHTOB,
oOydaromuxcsi Mo MporpaMMamM BhICIIEr0 00pa30oBaHUS YKPYNMHEHHOH rpymmsl mpodeccui,
crienualbHOCTe W HamparieHuin noaroroBku 38.00.00 Dxonomuka u ynpasnenue / HO. H.
[Tonmkos, A. B. Ilenamenko, T. H. 3arypckas. — Honeux: U3a-so JouHY, 2020. — 144 c.

8. IlpakTHKyM MO pemeHuio 3aaa4d Kypca «Bpicmas maTtematuka»: YdeOHOe mocoOwue.
/Coct. H. B. Pymsinues, M. U. Measenera, 1O. H. Ilonmkos, A. B.Ilemnamenko. — JloHenk:
JouHY, 2013. —439c.

9. OOmwmit Kypc BbICHICH MaTEeMAaTHKHU sl SKOHOMHUCTOB: Y4eO. JIsi CTYyJE€HTOB BY30B,
oOyuaromuxcs 1o 3koH. crierl. / b. M. Pyneix, B. 1. Epmakos, P. K. I'puanesnyroc u nap.; [Tox
pen. mpod. B. 1. EpmakoBa; M-Bo oOpa3oBanus Poc. @eneparnuu; Poc. skoH. akaa. um. I'. B.
ITnexanosa. — M.: UH®PA-M, 2006. — 655 c.

10. Beicmias MareMaTuka [UIsi 3KOHOMHUCTOB: Y4YeOHHUK JJisi CTYJEHTOB BY30B,
oOygaromuxcs mo dkoH. cnenuansHocTsM / H. 11, Kpemep, b. A. Ilytko, . M. Tpumus u ap.;
nox pen. H. I Kpemepa. Bcepoc. 3a0o4. (pMHAHCOBO-3KOHOMHUYECKHH HH-T. — 3-€ HM31. —
Mocksa: FOHUTU JJAHA, 2008. — 479 c.

11. Hlunaues, B. C. Bricmas marematrka: y4e0. JUisi CTYICHTOB BBICIIL. yue0. 3aBeICHHIA
/ B. C. Illunaues. — U3n. 8-e. — Mocksa: Bricir. mik., 2011. — 479 c.

12. Bunenkun, 1. B. Briciiasg Marematuka: 1Jisi CTyAGHTOB KOH., TEXH., €CTECTB.-HAYyH.
crenpansHocTedt By30B / U. B. Bunenkun, B. M. I'pobep. — U3n. 4-e. — Pocros-Ha-/loHy:
®ennkce, 2008. — 415

10. 2. Tonos1HUTe/IbHASA JIUTEPATypa

1. MaremaTuka /Ui 5KOHOMHCTOB: IIPOrpaMMa, KOHTPOJIbHBIE 3a/IJaHUSI U METO/I.
yKazaHus: (1J1s1 CTY/IEHTOB KOH. CrielnanbHocTel 3a04. (opmbl oOyuenus). . 1: Beicias
marematuka / coct. H. B. Pymsinues, M. U. Mensenesa]; lonen. Hai. yH-T — Jloneuk: lonHY,
2007. -84 c.

2. Kimumenxo, 0. U. Beiciias MmaTemMaTuka JijIsi 3KOHOMHUCTOB: TEOPHUs, TPUMEPHI, 3371291
/ 1O. Y. Knumenko. — M.: Dk3ameHn, 2005. — 736 c.

3. Munopckuit, B. I1. COopHUK 3a71a4 110 BBICIIEH MaTeMaTHKe: yuel. mocodue st
BTYy30B / B. II. Munopckuii. — M3a. 15-e. — Mocksa: 13a-Bo ¢us.-mart. nur., 2010. — 336 c.

4. JXykosckas, T. B. Bpicias MaTemaTnka B IpuUMepax U 3agadax: B 2 4. /
T. B. XKykosckas, E. A. Monokanosa, A. . YpycoB; MunucrepctBo 00pa3oBaHuss M HayKu
Poccuiickoit ®enepanuu, DenepanbHOE TOCYAAapCTBEHHOE OFOKETHOE 00pa3oBaTelIbHOE
yupexaeHue  Bbiciiero  ooOpasoBaHusi «TaMOOBCKMH  TOCYAApCTBEHHBIM  TEXHUYECKUN
yauBepcuteT». — Tam6oB: M3parensctBo ®I'BOY BIIO «TT'TY», 2017. —Y. 1. - 130 c.

5. Caxapoga, JI. B. Maremaruka: [16+] / JI. B. CaxapoBa; MuHuCTEpCTBO 00pa30BaHMs U
Hayku Poccuiickoit ®enepanuun, PocTOBCKMI roCy1apCTBEHHBI 3KOHOMHYECKUI YHUBEPCUTET
(PMHX). — PoctoB-Ha-/lony: U3aarenscko-nonurpapuyeckuit kommuieke PI'OY (PMHX), 2017.



—116c¢.

6. llankun, A. C. 3agauu ¢ pemIeHUAMH 10 BbICIIEH MaTEMAaTUKE, TEOPUU BEPOSITHOCTEH,

MaTeMaTHYECKOW CTAaTUCTHKE, MareMaTthdeckoMy mnporpammupoBanuio / A. C. Hlankuw,
B. A. [llankun. — 8-¢ mu3a. — MockBa: M3narenbcko-ToproBasi kopropamus «JlamkoB u K,
2017.—-432c.

7. Hertspesa, O. M. Bricmas maremarrnka. Marepuaisl I TOATOTOBKU OaKajaBpOB U

cnenmanuctoB: B 3 9 / O. M. [lerrapeBa, P.H. Xy3uaxmeroBa, A.P. Xy3naxmerona;
MunucrepcTBo oOpa3oBanus W Haykun P®, KazaHckuil HalMOHAJIBHBIN HCCIEAOBATEIIbCKUN
TexHojornueckuil yauusepeutet. — Kazans: KHUTY, 2016. —Y. 1. — 104 c.

10.

11. AH®OPMAIIMOHHBIE PECYPCbI
Hayunas snexrponnas 6udamnoreka eLIBRARY.RU: caiit / HO3b (OOO). — Mocksa,
2000- . — URL: https://elibrary.ru (nata oopamenus: 08.04.2026). — Pexxum nocryma: s
aBTOPHU30B. NI0JIb30BaTENEH. —€KCT: JIEKTPOHHBIMN.
Hayuynasi »sjextponHasi OuOaumoreka «KuOepJlenunka»: caiit / Acconuanus

«OTkpbiTast Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/ (mata
obpamenusi: 08.04.2026). — Pexxum noctymna: cBOOOAHBINA. — TEKCT: JIEKTPOHHBIH.
HanmonanbHass moammcka: cair / PIHHM. — Mocksa, 2020- . - URL:

https://podpiska.rcsi.science/ (mara obpamenus: 08.04.2026). — Pexxum nmocrtyna: st
aBTOpU30B.MoJb30oBaTenen JJonl'Y. — TeKcT: 3JIeKTpOHHBIM.

HanuonanbHas 3jekTpoHHass Oubiamoreka (HDOB): denepanpHas rocymapcTBeHHas
uHpopmanuonnas cucrema |/  MunucrepctBo  Kymbryper  P®;  Poccuiickas

rocynapctBeHHas Oubnuoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mara
oOpamenus: 08.04.2026). — Pexxum noctyna: cBOOOIHBIN. — TeKCT: 371€KTPOHHBIMA.
Oopa3zoBareabHasa miaargopma IOpaiit: caiit. — MockBa, 2013- . — URL:
https://urait.ru/library/svobodnyy-dostup/ (mara oOpamenus: 08.04.2026). — Pexum
J0CTyNa: W3/aHusg CBOOOJHOrO JOCTyIa, s aBTOPU30B. MoOjb3oBaTened. — Tekcr:
3JIEKTPOHHBIMN.

Jnexktponnas oOubamoreka PI'b: pasgen caiita / PI'b. — Tekcr: anexTpoHHBIA //
Poccuiickas roCyIapCTBEHHAas oubnmoreka: o UIHATBEHBIH CauT. -

https://Idiss.rsl.ru/electroniclibrary. — Pexxim gocTyma: mouck cBOOOIHBIN, IIEKTPOHHBIE
JOKyMeHThI — Bupryanbnsiii yntansaelii 3ai1 PI'b va reppuropun Hb JIonI'Y.

DJIeKTpOoHHO-0nb1uoTeunas cucrema Jlans: caiit / ObC Jlans. — C.-IlerepOypr, 2011-
. — URL: https://e.lanbook.com (mara obpamenus: 08.04.2026). — Pexxum mocrymna:
n3nanust CeTeBol AIEKTPOHHOM OMOIMOTEKH, JJI1 aBTOPU3OB. IMOJb30BaTenen. — TeKcT:

JJIEKTPOHHBIN.
dyekTpoHHOo-0ubanoTeuHass cucrema Joul'yY: caiitr / ®I'BOY BO «/lonl'Y». —
Honenk, 2016- . — URL: http://library.donnu.ru/ (mara ob6pamenus: 08.04.2026). —

Pexxum noctyna: cBoOOAHBIN. — TEKCT: 37IEKTPOHHBIH.

DJieKTPOHHBI Katajgor Hayunoit 6ubmmorexu Jlonl'Y: pasaen caiita / Hb {lonl'Y. —
Texct: anexrponnsiii / DBC JJoul'Y: caiit. — URL: http://library.donnu.ru/catalog/ (mara
obopamenus: 08.04.2026). — Pexum pgoctyma: TOUCK CBOOOIHBIN, 3JIEKTPOHHBIE
JIOKYMEHTHI — JiJ1s1 TTosib3oBaTesne JJonl'y.

Jaexktponnblii apxuB Joul'Y: paznen caiita / Hb JIonl'Y. — Tekcr: anexkrponHssii //
OBbC Jloul'V: caiit. — URL: http://repo.donnu.ru/ (mata oOpamenus: 08.04.2026). —
Pexum noctyna: cBOOOHBIH.

11. Metonuueckuit KaOWHET Kadeapsl MMMDO:

http://ef.donnu.edu.ua/moodle/course/view.php?id=62

12. Crpanuna: https://vk.com/yu.n.polshkov.
13. T'pymma: https://vk.com/club144262835

1. MIPOTPAMMHOE OBECIIEYEHHE
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1. PEJI OC, Astra Linux (OEM).
2. OpenOffice, LibreOffice.
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