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Pabouass mporpamma aucuuIiuHel «BbIcmiasi MaTeMaTUka» sl OOydYarONUXCS IO
HanpasieHuto noarotoBku 38.03.04 T'ocymapcTBeHHOE W MYHUIMNAIBHOE YIpaBJICHHE
(mpodunb: T'ocynapcTBeHHOE W MYHUIMIAIBHOE YIIPaBIIEHHE), COCTaBJI€HA Ha OCHOBAHUU
@enepalibHOTO TOCYJApCTBEHHOTO 0O0pa30BaTEIbHOIO CTaHAAapTa BbBICIIETO0 OOpa3oBaHUS —
OaxanaBpuaT 1o HampasieHHIO 1noarotoBku 38.03.04 T'ocymapcTBEeHHOE M MYHHUIMIAIbHOE
yIpaBieHUE, YTBEPXKIEHHOTO NpHUKazoM MHUHHCTEpCTBA HAyKM M BBICIIErO 00pa3oBaHUs
Poccuiickoit ®enepaunu ot «13» aBrycra 2020 r. Ne 1016 (¢ u3sm. u jgom.), Ilopsiaka
OpraHM3alMl U OCYIIECTBICHHUS OO0pa30BaTEIbHOM JESATENBHOCTH MO 00pa30BaTEIbHBIM
porpaMMamM BbICHIET0 00pa3oBaHus — MporpaMmamM OakaiaBpHara, IporpaMMaM CIIeHUAINTETa,
nporpammaM maructpatypbl oT 06.04.2021 1. No 245, B COOTBETCTBHHM C YYCOHBIM IUIAHOM,
yrBepkaeHHbIM Y4eHbiM coBeToM ®I'BOY BO «loul'Y» mis Habopa 2025 roxa.

PazpaboTunku:

JOIIEHT KadeApbl MATEMATHKU U MAaTEeMaTHISCKUX

METOZ0OB B DKOHOMMKE 1O. H. ITonmxkos
JIOKT. 3KOH. HayK, JOII.

JOIICHT Kadeapbl MAaTEMATHKH U MAaTEeMaTUICCKUX
METOZIOB B DKOHOMUKE JI. . KonecHuk
KaHJ. TeX. HayK, JIOII.

Pabouass mporpamma omoOpeHa Ha 3acelaHud Kadeapbl MaTeMaTUKH M MaTEeMaTHYCCKHX
METOJ/IOB B 9KOHOMHKE
[Tpotokoi ot 10.04.2025 r. Ne 9a

3aBenyronmii kKageapoit 1O. H. Tlonmkos
COT'JTACOBAHO:

Jlexan s3xkoHOMUYecKoro (pakyabTeTa 1O. H. [Monmxkos
16.04.2025 r.

Y4eOHo-MeToAnuecKass KOMUCCUSI IKOHOMUYECKOTO (paKyabTeTa
[Iporokon ot 16.04.2025 r. Ne 8
[Ipencenarens E. H. Crpenuna

PykoBonuTens ~ OocHOBHOW  oOpa3oBaTenbHOU

IIPOrPaMMBI, KaHJI. 3KOH. HayK, JOLIEHT
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1. OBJIACTBb IPUMEHEHUA U MECTO JUCHUIIVIMHBI B YYHEGHOM ITPOLLECCE

VuebHasg aucuuiuinHa «Bpicliasg MaTeMaTHKa» OTHOCHTCS K 0a30BOH  4acTH
oOpa3oBatenbHON 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
MYHHIIMITAJILHOE YIIPABICHUE
(ITpoduns: I'ocynapcTBeHHOE U
MYHHUIUIIAILHOE YIIPABJICHHE)

Iudp 1 Ha3BaHHE B COOTBETCTBHUH C

y4CGHBIM IUIAHOM b1.5.M4 «Bpricuiag MmateMaTuKa»

YacTs 00pa3zoBaTeabHON MPOrpaMMBbl bazoBas yacTp

KonmnuecTBO 3a4eTHBIX €IUHULL / BCETO YacOB 8 /288

B cnywae npembsBieHHs OT OO0ydaroLerocss WM €ro poauTens (3aKOHHOTO
IIpEJICTaBUTEINSA) 3asBJIEHUS Ha OOydeHUE MO aJalTHUPOBAHHOM 0Opa30BaTENbHOW IpOrpamme
BBICIIETO0 00pa30BaHUs, MOJKPEIJICHHOTO 3aKII0UYEHUEM IICHXO0JIOT0-MEIUKO-TIeAarornueckon
komuccun (IIMIIK) wimm wmenuko-coumanbHoM 3kcneptusbl (MCD) ¢ pexkoMmeHIanusMu
CO3/IaHUsl MHJUBUAyaJbHOW mporpamMmbl peabunuranuu u abwnmurtatmu (MITPA), nannas
paboyasi mporpaMMa MOXKET OBITh aJalnTUPOBAaHA C YYETOM HHJIMBHIYaJbHBIX OCOOEHHOCTEH
3JI0POBBS 00YUAIOILETOCs.

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

OO0111€€ KOJIMYECTBO YaCOB
o = CaMOCTOS-
dopma g | 8 o
= JeKu- | Jabopa- | MpaKkTH- | TEIbHON dopma
00y4eHus © | 3 BCETO
5 OHHBIX | TOPHBIX | YeCKHX | 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 IK3aMEH
OuHo-3204uHaA 1 2 10 - 6 128 144 JK3aMeH
O4yHO-3a04Ha, 20 - 16 252 288
BCETO
3. IEJIX JUCIIUTIJIMHBI

(DOI)MI/IpOBaHI/IC HpeﬂCTaBHCHI/Iﬁ 0 MATCMATHKEC KaK YHUBCPCAJIbHOM SA3BIKC HAYKH,




CpeACTBE MOJICIMPOBAHUS SBJICHUHN U MPOILIECCOB, 00 UESIX U METOAAX MAaTEeMaTUKHU, Pa3BUTHE Y
CTyJIEHTa MaTEMaTU4YECKOW MHTYWLIHH, BOCHIUTAHUE €r0 MaTeMaTU4YECKOW KYJbTYpPbl, pa3BUTHE
JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHUS, aNTOPUTMHUYECKOW KYIbTYPHI,
KPUTHYHOCTH MBIIUICHUSI Ha YpOBHE, HEOOXoAMMOM uig Oynaymed mnpodeccuoHalIbHON

IEeATEILHOCTH.

4. KOMIIETEHIIMU OBYYAIOLIETOCS, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHUS KOMIIOHEHTA OBPA3OBATEJIbHOM TPOI'PAMMBI, X
NHIANKATOPBI U IINTAHUPYEMBIE PE3YJIBTATHBI OBYUEHUSA

4.1. KomneTeHNHA

VYK-1. CnocobeH ocylecTBIATh MOUCK, KPUTHUECKUN aHAIW3 M CUHTE3 HMH(OpMaluu,
MPUMEHSATb CUCTEMHBIN TTOAXO0/ JIJISl PEIICHUs TOCTAaBJICHHBIX 3a/1a4

4.2. THAMKATOPHI KOMIETEeH it

KomnereHuuu Nuaukaropsl Pe3yabTarbl 00y4eHHs
YK-1. Cnocoben .
= YK-1.M113 1. 3HaeT OCHOBBHI BBICHICH
OCYLIECTBIISTh
yim . VYK-1. 1 1. [Ipumenser MaTeMaTHKH, HEOO0XOIUMBIE s
MOUCK, KPUTUUECKHI .
COBPEMEHHBII pELICHUS YIIPABIECHYECKUX 3a]1a4
aHaJIM3 U CUHTE3 .
B MaTeMaTU4eCKuil
HpHﬁeHﬂTb ’ WHCTPYMEHTApUH IS YK-1. U1. V1 VYmeer mnpuUMEHSTH
. pelIeHus yIpaBJIeHYECKUX | METOJAbl  BBICHICH MaTeMaTHKW IS
CHUCTEMHBIN TTOJIX0]T
U DKOHOMUYECKHUX 3a/1a4 | pelIcHHs YIPABICHUYECKUX u
JUISL peleHust
SKOHOMHUYECKUX 3a]1a4
MOCTABJICHHBIX 3a/1a4

5. MIPOI'PAMMA JUCHUIIJINHBI

Tembl

Kparkoe cogep:kanue TeMbl

Pasznen 1. AnaauTuyeckasi reoMeTpusi M JTUHelHasA ajredpa

Tema 1. Aganutndeckas
reoMeTpus

1.1. Bexmopuasa  ancebpa. Apudpmerndyeckue TOUYKH H
apupMeTUYeCKre BEKTOPHI MpOoCTpaHCcTBA. JIMHEHHbIE NEUCTBUS C
BekTopamu. CkansipHoe mnpousBeneHue. J[nnHa BekTopa. Yrou
MeX1y BekTopamu. PaccrositHme Mexay JByMS TOUYKAMH.
Konnmuueapnsie Bektopsl. [Ipoexknnsa Bexkropa. JleneHne oTpes3ka B
3aJaHHOM OTHOLIEHHH.

1.2. Ilpamasa nunus na naockocmu. IloHATHE ypaBHEHMs JTUHUM B
R?. YpaBHeHue NpAMOii ¢ YII0BBIM KOd(D(OHIMEHTOM. YTOT MEKIY
OPSIMBIMU. Y CJIOBHSA TAapalIEIbHOCTH M MEPHEHAUKYISIPHOCTH
NpSAMBIX. YpaBHEHHE MPSAMOH, MPOXOIALIEH 4Yepe3 OAHY TOUKY,
yepes aBe Touku. OOuiee ypaBHeHHE NpAMoil. PaccTosiHre OT Touku
JI0 IpsiMOM. PerieHne s)KOHOMHYECKUX 3aad.

1.3. Jlunuu émopozo nopsoxa. OO61iee ypaBHEHHE JMHUA BTOPOTro
nopsiaka.  OkpyxHocTh. Haxoxnenwe 1eHTpa ©  paamyca
OKPYKHOCTH, 33JlaHHOM 00IuM ypaBHeHHeM. Jyuurc. ['unepboia
u ee acuMmnrtorel. lloHatne wu HaxoxIeHUs (OKYCOB H
OKCIEHTpHUCUTETa dJumrca u rumnepOonsl. [lapabona. [lonarue u
HaxoXaeHud ¢okyca H JUPEKTpUCHl mapaboibl. Pemenue
HKOHOMHYECKUX NTPUMEPOB.

Tewma 2. Jluneiinas anreOpa

2.1. Mampuysi, Oeticmsus c¢ Humu. [loHSATHE NPAMOYTOIBHOH,
KBaJIpaTHOM, TPAHCIIOHMPOBAHHOM MaTpuubl. Buael wmatpum.




JlercTBuUS ¢ HUMH.

2.2. Onpedenumenu n-20 nopsioxka. ONpeneauTeNd BTOPOTO U
TpeThero mnopsaka. OnpeneauTenn nN-ro Mopsaka U UX CBOMCTBA.
PaznoxeHnue ompeaenuTenci Mo 3IEMEHTaM CTPOK U CTOJOIOB.
Meroabl BbruMciieHus onpeaenurenci. lloHsatue u HaxoxneHue
00paTHOM MaTpHIIbl, €€ CBONCTBA.

2.3. Cucmemvl nunetinvix ypasnenut. IlpaBuno Kpamepa mis
pelieHusl CHUCTEM JIMHEWHBIX YypaBHEHUW. Pemienue cucrem
JUHEHWHBIX YpaBHEHHH C MOMOINBI0 OOpaTHOW MaTpHIlbl. PereHue
CUCTEM JIMHEWHBIX ypaBHeHUU metonoM ['aycca. Pemenue cucrem
JIMHEWHBIX ypaBHeHUU meToaoM JKopaana-I'aycca. Panr matpuubl.
Teopema Kponekepa-Kanemnu. Pemenne cucteM n-JIMHEHHBIX
ypaBHEHUI ¢ m Heu3BecTHbIMU. OOlIIee U YaCTHOE PEIICHUE CUCTEM
JUHENHBIX  ypaBHEHUM, Oa3ucHele pemeHus. IIpumenenue
JUHEHHOH anreOphl B SdKOHOMUKE.

2.4. BexmopHnvle npocmpancmea. [loHaTHEe BEKTOPOB U JACUCTBUS C
HUMU. BekropHble  nMHEHBIE  mpocTpaHcTBa.  CkansipHOE
IIPOU3BE/IEHUE BEKTOPOB. JInHEelHas 3aBUCHUMOCTb U HE3aBUCUMOCTb
BeKkTOpoB. basuc. Pasznoxenue Bektopa mo 6asucy. CBsi3p Mexay
BEKTOPHOU U JIMHEHHON anredpoil. DJKOHOMUYECKUE PUMEPBI.

Paznen 2. ®yHKuus 0JHOM NMepeMeHHOi

Tema 3. ®yHKUMA 01HON
HepEeMEHHOM, Ipenel,
HENPEPBhIBHOCTh

3.1. @yuxyuu. Obracmo onpedenenus. dnemeHmapHvie QYHKYuU.
[Tonsatue  mHoxectBa.  Ompenenenne  GyHkuun.  OOGnacTb
onpenenenuss.  Crnocodbl  3amaHus  ¢QyHKUuM.  OCHOBHBIE
3JIEMEHTapHbIE ¢byHKIMH, KOTOpbIE UCIIOJIBb3YIOTCS B
HYKOHOMHYECKUX MCCIIC/IOBAaHHSX. CoiicTBa byHKIHN.
Knaccudukanus ¢pyHxuii.

3.2. IIpeoen noc1e008amebHOCHU. Omnpenenenue
MOCJIEI0BATEIbHOCTH. Apudmernueckue necTBus HaJl
MIOCJIEI0BATEIbHOCTSMHU. Omnpenenenue npenena
M0CJIEeI0BATENbHOCTU. beCkoHeUHO Masble M OECKOHEYHO OoJiblINe
MOCJIEIOBATEILHOCTH, CBSI3b MeXAy HUMH. CBONCTBa OECKOHEUHO
Manblx  BenuuMH.  OCHOBHBIE — TeOpeMbl O  Ipezenax
IOCJIENOBATEIILHOCTEH.

3.3.  Ilpeden  ¢ynkyuu. Packpvimue  HeonpeoenlenHOCmEU.
Onpenenenne npenena. OCHOBHbIE TeOpeMbl O Ipejaesax.
OpHocTopoHHHME — mpefensl.  PackpbiTMe — HeolpeneneHHOCTEH.
IIepBbIil 1 BTOPOH 3aMeUaTENbHBIN IIPEEIbI.

3.4. Onemenmul ¢unancosoti mamemamuxu. IIpocTbie U CIOXKHbIE
MPOIEHTHL. JKOHOMUYECKHE TIPUMEPHI.

3.5. Henpepvisnocms ¢ynxkyuu. Paspeievr ¢hynxyuii. [lpupaiienue
aprymenTa u ¢pynkuuu. OnpeeneHne HENPEePbIBHOCTH (YHKINH B
TOYKE W Ha NpoMexxyTke. OCHOBHBIE TEOPEMBI O HENPEPBIBHBIC
¢bynknuu. HempepsIBHOCTE OCHOBHBIX AJIEMEHTAPHBIX (DYHKITHIA.
Touku pa3pbiBa QYHKIUH U UX KiIaccu(UKaLusL.

Tema 4.
Juddepennmansaoe
WCUHNCIICHUE

4.1. Ilpoussoonas ¢ynkyuu. 3agadu, TPUBOIAIINE K TOHSATHIO
npou3BogHOM. Omnpenenenue npousBogHo. Ee reomerpuueckui,
MEXaHUYECKUH M SKOHOMHUYECKUI CMBICH, JIACTHYHOCTh (PYHKITUH.
KacarenbHast Kk KpuBOH. 3aBUCUMOCTh MEXJy HENPEPHIBHOCTHIO U
b hepeHIIMPOBAaHHOCTHIO GbyHKIUH. [IpaBuna
muddepenipoBanus. [Ipou3BOJHBIE OCHOBHBIX 3JEMEHTapHBIX
byHKIMI U cnoxHbIX QyHKuuid. [IpousBonHas HesBHOM (yHKIUU.




[Tpon3BoHBIE BBICIIUX MOPSAKOB.

4.2. Hupgpepenyuan ¢ynxyuu. Onpenenenue auddepeHmmana
dbynkuun. [MpaBuna Haxoxnenus quddepennnana. Juddeperiuan
cnoxHou (GyHKiuu. MHBapuantHOCTE (opmbl auddepenimana.
[Tpumenenue auddepennnana s NpUOINKEHHBIX BHIYUCICHUH.
4.3. Ilpeoenvuubiil (mapeunanvHwiti) anaiuz. CpelHue U IpeieiibHbIe
BEJIMYMHBI. DIACTUYHOCTh PyHKIMHU. [IpuMeHeHne B 3KOHOMUKE.
4.4. Teopemvr 0 oupgpepenyuposanuu @pyuxyuu. Teopema Depma.
Teopema Poms. Teopema Jlarpanxka. Teopema Komu. Packpsitue
HeonpeneneHnocrei. IlpaBuna Jlonurana. Popmyna Teinopa.
®dopmyna MakiopeHa.

4.5. Uccreoosanue ¢ynxyutl u nocmpoernue epaguxog. Bospactanue
U yObiBaHWE (QYHKIUNA. BeIMyKIOCTh, BOTHYTOCTH (DYHKIIHI.
Okctpemymbl  QyHkmmii. Toukum meperuba. JlBa J0CTATOYHBIX
npu3Haka skctpemyMa. MccienoBanue (QyHKIHMI M HOCTpOEHUE

rpaguKoB.

Paszpnen 3. DyHKIMH HECKOJBKHUX NepeMeHHbIX. UHTerpaibHoe ucuuciaeHne pyHKIUM 0HOM

nepeMeHHOn

Tema 5. OyHkIMU
HECKOJIbKMX IMEPEMEHHBIX

5.1. @yuxyuu mnecxorvkux nepemenuvix. llonstue GyHKIUU
HECKOJIbKUX mepeMeHHbIX. [Ipumepsl. [lpegen u HenmpepbIBHOCTH
GYHKIIMM HECKOJbKUX MepeMeHHbIX. CBOICTBa HEMpPEPBIBHBIX
GyHKIMIA.

5.2. [Ilpouszsoonvie u ougpgpepenyuanvt GyHKyuti HECKOAbKUX
nepemennvix. YacTHple TPOMU3BOJHBIE M HX 3KOHOMHUYECKOE
conepxanue. IlepBerii monHbld muddepennman. IlponsBoanas
cinoxxknou ¢ynkuuu. [IpousBogHas mo HampaBieHHIo. ['pagueHT.
YacTHble TPOU3BOHBIC BBICHIMX MOPSAKOB. Teopema o paBeHCTBE
CMEIIaHHBIX TPOU3BOIHBIX. [ depeHmanss BRICIIMX TOPSAKOB.
5.3. Knaccuuweckue  memoovr  onmumusayuu.  JIOKaIbHBIA
skcTpemyM. Heobxoaumoe ycioBue JIOKaIbHOTO AKCTpEMyMa.
JloctaTouHoe  ycjoBHE  JIOKQIbHOTO  OJKCTpemMyma.  Meton
HauMEHbINUX KBaApatoB. [logbop mapamerpoB (ynkimu KoOba-
Jyrmaca MeToIOM  HAaMMEHBIIMX  KBaApaToB. [ moOanbHBIN
AKCTPEMYM. Y CJIIOBHBIN IKCTPEMYM. IKOHOMUYECKHUE TPUITOKCHHS.

Tema 6. MHTerpansHoe
VCYHCIICHHE

6.1. Heonpeoenennviti unmezpan. IloHsTHE mNEPBOOOPA3HOIL.
HeonpenenenHslii UHTErpaji, €ro CBOWCTBA, TabJMIla WHTETPAJIOB.
Mertonbl HHTErpUpOBaHUS (3aMeHa IEPEMEHHOM 1 MHTErpUPOBaHHE
1o yacTsM). HTerpupoBanue paMoHalbHbIX Ip0o0eil, mpocTenmx
UppalMOHANIBHBIX M TPUTOHOMETpUUYECKUX (yHKUuH. MHTerpansl,
HE BBIPAXKAIOILMECS Yepe3 AIEeMEHTapHbIE PYHKIIUH.

6.2. Onpedenennviti unmeepan. 3ajada O BBIYMCICHUM TIOIIATN
KpUBOJMHENHON Tpaneunu. OnpeneneH bl HHTerpail Kak IMpesen
UHTETPAIbHBIX CYMM. YCJIOBHE HWHTETPUPYEMOCTH (YHKUUH.
CBolicTBa ONpPEACIEHHOTO HMHTErpajia. TeopemMa O CpeIHeM.
WuTerpain ¢ nepeMeHHbIM BepXHUM Ipeaenom. @opmyna HeroToHa-
JleitOHuna. 3aMeHa NEPEeMEHHON M MHTErpHpOBAaHUE IO YacTsIM B
OIIPEIEIIEHHOM UHTETpaIe. Hecob6cTBeHnHbIE UHTETPabI.
Boruncnenue miom@aaed miockux ¢GUryp, AJUHB AyTH, 00BEMOB
TEJ BPAICHHUS.

Paznen 4. Psaabl u nuddepennnaibHble YypaBHEHHUS

Tema 7. Psanbl

7.1. Yucnosvie psadei. lloHATHE YUCIOBOTO psiia U €r0 CYMMBEI.
I'eomerpuueckuil psa. Heobxoaumoe ycinoBue CXOAMMOCTH psijia.




IMapmonuueckuii psan. CBOMCTBa CXOIAIIMXCS YHUCIOBBIX PSIAOB.
[TonoxurensHble pagsl. [lpusnaku cpaBHenus, JlamamOepa u
Komm. HWaTerpanbHpiii npu3Hak. 3HAKOYEPEAYIOIIUECS PSIbI.
[Tpusznak JleiiOHuma. AOCONMIOTHAsE W YCJIOBHAs CXOJUMOCTbD.
3HaKonepeMEHHbIE PSIIbI.

7.2. @yuxyuonanvhvie psovi. lloHaTne (YHKIIMOHATIBHOTO Psja.
Crenennsie psanasl. Teopema Abens. Panuyc cxomumoctu. O6macthb
CXO/JMMOCTH CTETIEHHOTO psifa. Paznoxenne GpyHKIUN B CTETIEHHON
pan. Psager Teilmopa um  Maxkiopena. IlpumeHnenue psigoB B
NPUOJIMKEHHBIX BBIYUCICHUSX.

Tema 8.
Huddepennnanspuble
ypaBHEHUS

8.1. OobvikHogennbvie Oughhepenyuanvrvie YpasHeHus NepPeoco
nopsaoka. IlonsTue obmero u 4acTHBIX pemeHuil. 3amada Komm.
Teopema o0 CyIIECTBOBAaHMM U €JUHCTBEHHOCTH PEIICHUS.
VYpaBHEHUS C pa3ACISAIOIUMUCT TepeMeHHbIMH. OIHOPOAHbIE

JIuHeliHbIe
KO3 PHUIIHEHTAMH.

ypaBHeHus. JIuHeliHble ypaBHEeHUA. Y paBHeHUe bepHyuin.
8.2. Jlunetinvie oughghepenyuanvuvie ypasrenusi Mmopoco nopsiokd.
ypaBHEHUs

BTOPOT'0
DKOHOMHYECKIE

mopsiika ¢
3a/1a4u,

IIOCTOAHHBIMU
CBOOAIIHNECA K

pemienuto quddepeHnrnaibHbIX ypaBHeHuid. KauecTBeHHbIN aHaTu3
HENMHEHHBIX auddepeHnnanbHbIX YpaBHEHUH TEPBOTO MOPSIIKA.

6. CTPYKTYPA U COAEP)KAHUE JTUCHUIIJIMHBI

6.1. ®opma o0yuenusi — ounas, kype — 1,

cemectp — 1

HaumeHoBaHusi pa3iejioB 1 TeM KosanuecTBo yacoB
Jlextmu | JlaGop. | ITpaxt. | CPC+K | Beero
Pasznen 1. AnaauTuyeckasi reoMeTpusi M JTMHelHas ajaredpa
Tema 1. AHanuTHYECKAsi TEOMETPHS 8 - 8 20 36
BexTopHas anrebpa 2 - 2 4 8
ITpsimast TMHUSA Ha INIOCKOCTU 3 - 3 8 14
JIMHUM BTOPOTO MOPSIIKa 3 - 3 8 14
Tema 2. JIuneiinas anreOpa 10 - 10 16 36
MaTtpuiipl, 1€HCTBUS C HUMH 2 - 2 3 7
Ornpeaenureny n-ro mopsiaKa 2 - 2 4 8
CucreMbl TMHENHBIX YPAaBHEHHUN 4 - 4 6 14
BexTopHbIe mpocTpaHcTBa 2 - 2 3 7
Paznen 2. ®yHKUMS 0HON NepeMeHHOI
Tema 3. @yHKIUS OJTHOM IEPEMEHHOMN, TIPEIET, 8 - 8 20 36
HENPEPbIBHOCTb
OYHKIHH. Ob6unacth orpezeNeHusl. 1 - 1 4 6
OneMeHTapHble GYHKIUU
IIpenen mocienoBaTeIbHOCTH 1 - 2 4 7
[Tpenen byHKIUH. PackpepiTue 4 - 4 8 16
HEOIpeesIeHHOCTeH
HenpepriBHocTh dyHKIMHN. Pa3pbIBbl QyHKINH. 2 - 1 4 7
Tema 4. luddepeHnnaibHOe HCUUCTEHUE 8 - 8 20 36
[TponsBomHas QyHKITHH 2 - 3 5 10
Juddepennman GyHxmm 2 - 2 3 7
Teopemsl 0 quddepeHpoBanun GyHKIUN 2 - - 4 6
WccnenoBanue GyHKIMIA U TOCTPOCHUE 2 - 3 8 13




rpauKoB

NUTOI'O 3A 1 CEMECTP

34 34 76 144

6.2. ®opma o0yueHus — ouHasi, kypc — 1

, cemecTp — 2

HaunmeHnoBaHus pa3xejioB U TEM

KoauuecTBO 4acoB

Jlekuuu | Jla6op. | Ilpakr. | CPC+K | Beero

Pasznen 3. (I)yHKIII/II/I HECKOJBbKHUX IMIE€PEMEHHDBIX. HHTeraJILHoe HCYHUCJICHUEC (l)yHKIII/II/I OqHOM

nepeMeHHOMl

Tema 5. @yHKIMS HECKOJIBKUX NEPEMEHHBIX 8 - 5 23 36
DYHKIIMN HECKOJIBKUX MEePEMEHHBIX 2 - 1 6 9
[IpowsBogubie u guddepeHnranbl  GyHKIUAN 4 - 2 9 15
HECKOJIbKUX MEPEMEHHBIX
Kitaccuueckre MeToabl ONTUMU3AIAT 2 - 2 8 12
Tema 6. IHTErpasibHOE NCUUCIICHUE 12 - 6 18 36
HeonpeneneHnuplii ”HTETpat 6 - 3 9 18
OrnpeesieHHbI HHTErpall 6 - 3 9 18

Pasnea 4. Psinbl m inddepeHniuaibHble ypaBHeHUs!
Tema 7. Psappl 8 - 4 24 36
UucnioBsle psijibl 4 - 2 12 18
OYHKIMOHATIBHBIE PSJIBI 4 - 2 12 18
Tema 8. luddepennmanbubpie ypaBHEHUS 6 - 2 28 36
OOBIKHOBEHHBIE muddepeHanbHbIe 4 - 1 13 18
ypaBHEHHS [IEPBOTO MOPSIKA
Jlunetinsie nuddepeHnnanbubIe ypaBHEHUS 2 - 1 15 18
BTOPOTO MOPSI/IKA
HUTOTI'O 3A 2 CEMECTP 34 - 17 93 144

6.3. ®opma o0yueHusi — 04HO-3a04Has, Kypc — 1, cemectp — 1

KoJsmuyecTBO 4acoB

HaumenoBanusa pPa3xejioB U TEM

Jlekuun | JIa6op. | Ilpakr. | CPC+K | Beero

Pasznen 1. AnanuTuyeckasi reoMeTpusi M JTHHelHas ajredpa

Tema 1. AHaTUTHYECKAst TEOMETPHS 2 - 2 30 34
BekropHas anrebpa - - - 7 7
IIpsiMast TMHUA HA IIIOCKOCTH 1 - 1 13 15
JIuauu BTOpOro nopsaka 1 - 1 10 12
Tewma 2. Jluneitnas anreOpa 3 - 3 32 38
MaTtpuiipl, 1€HCTBUS C HUMH 0,5 - 0,5 7 8
OnpenenuTeny n-ro mopsjaKa 1 - 0,5 7,5 9
CucTeMbl TUHEMHBIX YPAaBHEHUN 1 - 15 12,5 15
BekTopHble npocTpaHcTBa 0,5 - 0,5 5 6
Paznen 2. ®yHKUUs 0HO¥ epeMeHHOM
Tema 3. @yHKIMA OHOHN IEPEMEHHOM, TIPENEIL, 2 - 2 30 34
HETPEPHIBHOCTH
DyHKIUH. O6nacts ONpeIeTIECHUS. - - - 5 5
OnemMeHTapHble QYHKIUU
Ilpenen mocienoBaTeIbHOCTH 0,5 - - 55 6
[Tpenen byHKIMM. PackpeiTne 1 - 2 12 15
HEOIPEIETEHHOCTEN
HenpepsiBHOCTh QyHKIIMU. Pa3pbIBbI QyHKIHIA. 0,5 - - 7,5 8




Tema 4. luddepenmanbuoe ucuucnenue 3 - 3 32 38
[TpousBoHas GyHKIHH 1 - 1 9 11
Huddepennman Gyakimm 0,5 - 0,5 5 6
Teopemsl 0 nuddepeHpoBannn GyHKINUN 0,5 - - 6,5 7
HccnenoBanue GyHKIHUA U TOCTPOCHUE 1 - 1,5 11,5 14
rpauKoB

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

6.4.®@opma 00ydeHust — 04HO-3204Hasl, Kypc — 1, cemecTp — 2

KoauuecTBO 4acoB

HaunmenoBanus pPa3aeioB U TEM

Jlekuuu | Jla6op. | Ilpakr. | CPC+K | Beero

Pasznen 3. (I)yHKIII/II/I HECKOJBbKHUX IMEPEMECHHBIX. HHTel"paJIbHoe HCYHUCJICHUE (l)yHKIII/II/I OJHOM

nepeMeHHOl

Tema 5. DyHKIUSA HECKOJIIBKUX MEPEMEHHBIX 2 - 1 30 33
ODYHKIMH HECKOJIbKUX MEPEMEHHBIX 0,5 - - 6,5 7
[TpousBogusie u auddepeHnuransl  GyHKIUN 0,5 - 0,5 10 11
HECKOJIbKUX MTEPEMEHHBIX
Kitaccuueckue MeToabl ONTUMU3AIAN 1 - 0,5 13,5 15
Tema 6. IHTErpasibHOE NCUUCIICHUE 3 - 2 31 36
Heonpenenenuplit ”HTETpat 2 - 1 15 18
OrnipeiesieHHbIA HHTErpall 1 - 1 16 18

Paznen 4. Psaabl u nuddepennnaibHble YypaBHEHHS
Tema 7. Psappl 3 - 2 33 38
UucnioBsle psijibl 2 - 1 16 19
OYHKIMOHATIBHBIE PSJIBI 1 - 1 17 19
Tema 8. luddepennmanbupie ypaBHEHUS 2 - 1 34 37
OOBIKHOBEHHBIE TuddepeHIaIbHbIe 1 - 0,5 17,5 19
YpaBHEHUS TIEPBOTO MOPSIIKA
Jluneitapie nuddepeHuanbHbIe ypaBHEHUS 1 - 0,5 16,5 18
BTOPOTO TOPSIKA
HUTOI'O 3A 2 CEMECTP 10 - 6 128 144

7. OHEHOYHBIE MATEPHUAJIBI (CPEACTBA) AJISA TEKYLIET'O

KOHTPO.I51 YCIEBAEMOCTH, MTIPOMEKYTOUYHON ATTECTAIIUU

7.1. KoHTpoJibHBbIe BONPOCHI

Pa3znen 1. AnanuTuyeckasi reoOMeTpusi M JTUHelHAs ajredopa

1. IlonsTue BCKTOpa Ha IINIOCKOCTU H B HPOCTPAHCTBC. KOJ'IJ'II/IHeapHLIe BCKTODPHI.

PaBeHcTBO, cymMMa M pa3HOCTh BEKTOPOB.

2. YMHOXCEHHUE BCKTOpPA HA YMUCJIO, YI'OJI MCKIY BECKTOpAMHU, IPOCKIHUA BEKTOPA HA OChb.

3. CkalisipHOE TPOU3BEIAECHHUE BEKTOPOB, €r0 CBOWCTBA. YCJIOBHUS OpPTOTrOHAJIBLHOCTH

BEKTOPOB.
4. Bextop B KoOpauHaTHOW dopme.
€IMHUYHBIM opTaMm. JlTuHa BeKTopa.

5. Omeparuu Haja BEKTOPaMH, 33JaHHBIMH B KOOpauHATHOU (opme. [Tpoctparcto R".

Pammyc-Bextop. PasnokeHme BekTopa 1O

6. PaccrosiHue MCXKAY TOYKaMM Ha INIOCKOCTHU U B IMPOCTPAHCTBC. HCHCHI/IC OTpC3Ka B

JaHHOM OTHOIICHWH.

7. YpaBHEHUE MpsIMON C 3aJlaHHBIMH YIJIOBBIM KO3(PHIIMEHTOM, MPOXOIslIeld uepes

3aJIaHHYIO TOYKY.




8. YpaBHeHuUe MpsAMOi, MpOXoIAIlel Yyepe3 Be 3aJaHHbIC TOUKU.
9. O0miee ypaBHEHHE MPSMON. Y paBHEHUE IPSIMOM B OTPE3KaxX HA OCSX.

10
MPSIMBIX.

11
MIPSIMOM.

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.

. YT0oIn MeXay IBYMs NPSMBIMU. Y CIOBHE NAPAJIEIbHOCTH U NEPIECHIUKYIIPHOCTH
. Pacctosiane ot Touku m0 npsmoil. HepaBeHcTBa, 3amatomumecs: o0MIUM ypaBHEHHEM

YpaBHeHue TMHUU. JIMHUU HA TJIOCKOCTH.

Kanonnueckoe ypaBHEHUE OKPYKHOCTH.

Kanonuueckoe ypaBHEHUE 3UIMIICA. DKCLIEHTPUCUTET AJLIUIICA.
Kanonuueckoe ypaBHeHue runepOosibl. YpaBHEHUS! aCUMIITOT.
Kanonnueckoe ypaBHeHue mapadoIibl.

Marpuiipl, 1eCTBUS HAJ HUMU.

OOpatHas marpuiia, ee CBOMCTBa.

Onpenenurenu 2-ro v 3-To MOPSAJIKOB.

CaoiicTBa omnpeaenurene.

Onpenenurenu N-ro NOpsaKa.

Brrauciienne o0paTHOM MaTPHUIIBL.

JleficTBUs HAJl MaTPULIAMU U UX OIPEACIUTEIIMU.

CucreMbl TMHENHBIX YPaBHEHUH.

Pemenue cuctem nuHeHHBIX ypaBHeHHI MeTogamu Kpamepa u oOpaTHOi MaTpuUIlb.
XopmaHnoBsl mpeoOpa3OBaHMSI CUCTEM.

Panr matpunel. Teopema Kponekepa-Kanemnu.
HccnenoBanue CUCTEM JIMHENHBIX YPABHEHUI.

Meroa Kopaana-I'aycca.

N-MepHbIe BeKTOpa, IeUCTBUS HAJ HUMHU.

JIuneliHas 3aBUCUMOCTBb BEKTOPOB.

JIuHeiHbIE CUCTEMBI BEKTOPOB.

Panr cucrembl BEKTOPOB.

JIuHeliHbIe BEKTOPHBIE TPOCTPAHCTBA.

bazuc B mpocTpaHcTBe.

EBKIMIOBBI IPOCTPaHCTBA.

OpTtoronanbHasi cCUCTEMa BEKTOPOB.

OptoroHanbHbIN O6a3ucC.

OO111ee ¥ YaCTHOE PelIeHUEe CUCTEMbI TMHEHHBIX YPaBHEHHIA.
ba3ucHble pemenns CHCTEMBI JIMHEMHBIX YPAaBHEHUI.
[Tonsitue MHOXkecTBa. Onepanuu Haa MHOKecTBaMu. /lnarpamMmma BreHHa.
B3anMHO-0/1HO3HAYHOE COOTBETCTBUE MEK]1Y MHOKECTBAMHU.

Paznen 2. @ynkuus oqHOH nepeMeHHOI
[Tonstue Gynkuu. CriocoObl 3a1aHus PYHKIHUI.
[Ipocreitmue cBoiicTBa (QYHKIUNM: MOHOTOHHOCTh, IEPUOJAUYHOCTh, YETHOCTD,

OIrpaHU4YCHHOCTD.

3.
4.
5.
HOCJIEI0B
6.
7.
8.
9.

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

[TprMepbl OCHOBHBIX (PYHKIUH U UX TpapUKH.

[TonsiTne IIOCJIEI0BATEIbHOCTH 51 ee npejaena. OrpaHn4eHHOCTh
aTEIIbHOCTH.

OCHOBHBIE TEOPEMBI O ITPEAELIIAX MOCIET0BATEILHOCTH.

[TonsiTue npenena B Touke. beckoHeuyHO Malible U O€CKOHEYHO OoublINe (QYHKIIHH.

OCHOBHBIE TEOPEMBI O IIPEACIIAX.

Bunasl HeompeneneHHOCTEW M UX packpbiTue. llepBblli U BTOpON 3aMedaTelbHbIN

npenen. [Ipumenenne 6eCKOHEUHO MajbIX U OECKOHEUHO OOJbIINX (QYHKIUH.

10

. IlonsTHe HenpepbIBHON (PYHKIIMU B TOUKE U HA OTpE3KE.



11. JleiicTBUs HaJ HEMPEPBHIBHBIMU (PYHKIIUSMHU.

12. PaspriBel. HenpepsIBHOCTH ClieBa H cripaBa. THITBI pa3pbIBOB.

13. TloHsATHE MPOU3BOAHOM, €€ TEOMETPUUECKUN CMBICI. Y PaBHEHUE KacaTEIbHOM.

14. OcHoBHbIe npaBwia qudPepeHITpoOBaHUS.

15. TIpousBoaHas CIOXKHOU (QYHKITUH.

16. IlpousBoaHas oOpaTHOM PyHKIUH.

17. Ilpou3BojHasi OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIIUH.

18. JIuddepennuan ¢pynknuu. [IpaBuiao Beraucinenus auddepeHimanos.

19. IIpousBonusie u 1uddepeHIraIbl BRICINX MopsaakoB. @opmyna Jleitoauna.

20. IIpaBuio Jlomuras.

21. OcHoBHble TeopeMbl O auddepenunpoBanHbix ¢GyHkuuu. Teopemsl Pomts u
Jlarpanxa.

22. ®opmynsl Teitnopa u MakiopeHa.

23. IlpumeHeHHre NMPOM3BOAHOM K HMCCIelIOBaHMIO MoBeneHus ¢yHkuuu. Bospactanue,
yObIBaHUE (PYHKLIUH, SKCTPEMYM.

24. Beinykinocts ¢pyHKIuU. [lepernOpl. ACUMOTOTHI PYHKIIUH.

Pa3nen 3. ®yHKk1us HECKOJIBKUX NepeMeHHbIX. UHTerpaibHoe ucuncienne GyHKIuu
OHO¥ mepeMeHHOoI

1. Ionstue (yHKIUKM MHOTUX MepeMeHHbIX. [lOHSATHE TpaHHULIBI M HENPEePHIBHOCTH
(GYHKIIMH B TOYKE.

2. YactHble npoun3BoAHble U yacTHOE nupdepennman Gynkuuu. [Momusiii nuddepenmman
(GYHKIHH.

3. IlpousBoaHas BBICHIMX TMOPSAKOB (YHKIMM MHOTHX TIEpEeMEHHBIX. Teopema o
CMELIaHHOM IPOU3BOJIHOM.

4. IMonsTue skcTpemyma (QyHKIIMKM MHOTUX mepeMeHHbIX. HeobxonuMoe u JocTaTouHoe
yCIIOBHE DKCTpeMyMa (PYHKIMHU IBYX TIEPEMECHHBIX.

5. ITpousBoiHas 110 HaMpaBIEeHUIO. [ pagueHT.

6. YCi10BHBIN 3KCTpeMyM (QYHKIIMHM MHOTUX ITEPEMEHHBIX.

7. MeTo HaMMEHbIINX KBaJpaToB.

8. HeomnpeneneHHbIN HHTETpAIL.

9. CBolicTBa HEONIPEAEIEHHOIO HHTErpaa.

10. MeToabl UHTETPUPOBAHUSI.

11. OnpeneneHHblil UHTErpa.

12. CBoiicTBa OIpe/IeICHHBIX HHTETPAJIOB.

13. BeluucieHnue onpeesieHHbIX HHTETPaIoB.

14. HecobcTBEHHBIE HHTETPAITHI.

15. Beruucnenue mioniaieid 1 00eMOB TN BpAIICHHUS.

16. ®opmybl IpSIMOYTOJILHUKOB, Tpaneunii 1 CUMIICOHA.

17. JIBoiiHOM HHTETpaJ MO NPsIMOYTOJIbHON 00JIaCTH.

18. CoiicTBa UHTErpasa.

19. Beluucnenre ABOMHOTO UHTETpaa.

Paznesn 4. Psaabl m nuddepenunanbHbie ypaBHEHHS

1. Ywucnosie psbI.

2. CXOIUMOCTh YHCIIOBBIX PS/IOB.

3. JlocTaTouHO MPH3HAKH CXOAMMOCTH YHCIIOBBIX PSIOB: CpAaBHEHHE, HHTETPABHBIN,
HanambGepa u Komm.

4. 3nakornepeMeHHbIE U 3HaKo4epenyronmecs psaasl. [Ipusnak JleiiOnua.

5. CreneHHbIE PsbI.

6. OO0nacTh CXOIUMOCTH CTEIICHHOTO PsIJIa.

7. Wuterpauus u qudepeHIMpPOBKH CTENEHHBIX PSIOB.



8.
9.

10.
11.
12.
13.
14.
15.

Psane1 Maxkiiopena u Teisopa.

Psiier €%, sinx, COSX.

bunomunanbHbIN psL.

Psinpr Inx, arctgx.

[TpuOnM>KeHHbIE BBIYMCIIEHUS C IIOMOILBIO PSAIOB.

Psnapr @ypre.

Huddepennunanpapie ypaBHEHHS IEPBOTO Mopsaka. 3anavya Kommu.

Buner auddepeHunanbHblX ypaBHEHUH IEPBOTO MOPSJIKA: C Ppa3aesIIOIIUMUCA

NEpEMCHHBIMU, OJHOPOAHEIC, JIMHEHHEBIE.

16.
17.
18.
19.

JuddepeHnmanbubple ypaBHEHUS 2-TO TOPSIIKA.

OpnHoponHbie MuHEiHbIE MU depeHaTbHbIe YPAaBHEHUS 2-TO MOPSIKA.
Heonnopoansie nuHelinble quddepeHnaibable ypaBHEHHS 2-T0 MOpsaKa.
DKOHOMUYECKHE 3a7auil, IPUBOASIINE K TU(PEpeHIINATBHBIM YPaBHEHUSIM

7.2. Tembl 10kJ1a/10B (pedepaToB)
He npenycMoTpeHs! mporpaMMoi AUCHUIUIMHBI

7.3. TeMbl NHCbMEHHBIX PA0OT (THIBI 32/12a4)

OBPA3EIL 3AJAHUA MOAYJBbHOI'O KOHTPOJIA

JloHenKHi rocy1apCTBEHHBI YHUBEPCUTET
DKOHOMHUYECKUHN (PaKyIbTET
Kagenpa matemaTuky u MaTeMaTH4eCKHX METO/I0B B SKOHOMUKE

OO6pa3oBarenbHas nporpamma: OakaaaBpuar

Hamnpagsnenue noarorosku: 38.03.04 ['ocynapcTBEHHOE U MYHUIIUIIATLHOE YITPABICHUE
[Tpodwie: 'ocynapcTBEHHOE U MYHHIIUIIAIBHOE YIIPABICHUE

Ounas dopma oOyuenus. Cemectp: 1

VYyeOnas aucuumiuHa: «Bpiciias MaTeMaTHKa»

MoayabHasi KOHTPOJIbHas1 padoTa

Bapuant Ne n

1. HarucaTh onpenencHus 00paTHOM MaTPUIIBl M (GOPMYJIBI IS HEe.
2. JlaHbl BEpIIMHBI TPEYTOJIbHUKA A(l; 3), B(3;2), C (—3;0). Haiitu:

a) BHyTpeHHuU# yron B ;
0) ypaBHEHHE MeMaHbl, TPOBEIEHHON W3 BepIIUHbI C .

X, + X,— 2X,=6

3. Merogom I'aycca pemmts cucremy  2X, +3X, — 7%, =16 .

SX +2X, + X, =16

4. BpruuciuTh npeaes GyHKIUI:

3
1) 1in30(\/x2+6x—1—x); 2) Iimw;

o 3x°+1

2 _
3) fim Xt XL gy i iCosX

x>-1x* +5x + 4 x>0 X

5. BBIYHCIUTD MIpe/Ielt, HCIob3ys npaswio Jlomurans: lim

2
2In(l—x)
x>0 arctg2x



KPUTEPUU OHEHUBAHUA 3AJAHUA MOAYJIBHOI'O KOHTPOJIA

Howmep 3anpanus KonunuyectBo 6a/s10B
1 5
2 5
3 5
4 5
5 5
Bcero 25

OO0mee KOMUYECTBO OalsIOB 3a NMPABHJIBHO BBIMOJHEHHYIO pabOTy B IOJHOM OOBEeMe
cocTaBigeT 25 0aJIOB, B TOM YHCJIE:

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

2. Pemenmne kaxmoit u3 4 3amad: NpaBWIBHOE pEHIEHHE — 5 O0aylioB; MPaBHIBHO
BBINMKACAHBl (POPMYIIBI, HO €CTh apu(MeTHYeckue ommOKu B pacderax — 3 0ajuia; MPUBEACHBI
YaCTUYHO ompeaeneHHble (OpMyNbl WIH CAENaHbl OMpeieNieHHble pacueThl — 1-2 Gamn; Her
petenust — 0 6aJIoB.

Bpewms Ha BoInonHeHUe 3aaanuii 6unera: 1,5 daca.

7.4. OOpa3sen coaep:KaHUsA IK3aMeHAINMOHHOTO OMJIeTa
IlepBblii cemecTp

JloHenKuii rocy1apCTBEHHBIN YHUBEPCUTET
DKOHOMHYECKUH (haKyIbTET
Kagenpa matemaTuku u MaTeMaTH4eCKHX METO/I0B B SKOHOMUKE

OO6pa3oBarenbHas mporpamma: OakaaaBpuar

Hanpagsnenue noarorosku: 38.03.04 ['ocynapcTBEHHOE U MyHUITUIIATBLHOE YITPABICHUE
[Tpoduns: I'ocynapcTBeHHOE U MYHHUIIMIIATBLHOE YIIPABICHHE

Ounas ¢opma o6yuenus. Cemectp:1

OuHo-3a0uHas popma oOyuenus. ['ox: 1

VYuebnas aucnuiuinHa: «Beicias MaTeMaTuka

DK3aMeHAIMOHHBII ouaeT Ne n

1. OOmiee ypaBHEHHE MPSAMON. Y paBHEHHUE MPSMOI B OTPE3Kax Ha OCAX.
2. OcHoBHBIE TeopeMbl 0 auddepernrpoBanHbIX GyHKIHH. Teopemsr Pomts u Jlarpamka.

3. Jlaunl koopauHaTe! Bepuus mupamunsl: 4, (0;4;6); 4, (6;4;0); 4,(6;0;4); 4, (—6;—4;0).
CpencTBamMy BEKTOPHON anreOpbl HAWTH Yrosl Mexy pedpamu 4,4, 1 A A, .

4. Jlane BeKTOpEI 8;,8,,8,,8, | 3,(1;2;3;4);3,(1;3,~1;1);a,(2 -1, 1;2);8,(3; -1, -2, -3).
JoKa3aTh, 4TO ITH BEKTOPHI 0OPA3yIOT Ga3KC JIMHENHOTO TIPOCTPAHCTRA.



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

YTBep)KI[CHO Ha 3aC€JaHuHu Ka(be,[[pbl MaTeMaTHKU U MaTEMAaTHYCCKHUX METOJOB B DKOHOMHKE,

IPOTOKOJ Ne OT « » 20 1.
3aBenyrommii kKageapoit 1.3.H., noil. [Tommkos FO.H.
DK3aMeHaTop OUO

Bropoii cemecTp

JloHenkuii rocyJapCTBEHHBIN YHUBEPCUTET
DKOHOMUYECKUH (paKyIbTeT
Kadenpa maremaTuku 1 MaTeMaTH4eCKHX METO/IOB B SKOHOMHUKE

OO6pa3zoBarenbpHas Iporpamma; OakaaaBpuaT

Hanpasnenue noarorosku: 38.03.04 I'ocy1apcTBEHHOE U MyHUIIUTIIAIBHOE YIIPABICHUE
[Tpoduns: 'ocynapcTBEHHOE U MyHULIMIIAJILHOE YIIPABICHHUE

Ounas popma o6yuyenus. Cemectp: 2

Ouno-3a049Has popma obydenus. 'ox: 1

YueOHas aucuuIinHa: «Bpiciias MmaTemMaTuka

JK3aMeHAIlMOHHBIN OmiaeT Ne n

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

xcos” (Inx)
4. Haittu pemenue nuddepeHnanbHOro ypaBHEHUS, YIOBICTBOPAIOIICE 3aJaHHOMY YCIIOBHIO:
2y'x =y, 1(4)=L.

3. Beruucnuts uHTErpa: j

S ()-8

5. Haiitu pagnyc 1 MHTEpBal CXOAUMOCTH —_—.
n

o 3 (n+1)
YTBepx/IeHO Ha 3aceJaHuU Kadeapbl MaTEMAaTHKU U MaTEMAaTHYECKUX METOJIOB B SKOHOMUKE,
MPOTOKOI Ne OT « » 20 T
3aBenyromuit kadeapoit n.3.1., gom. Ilommxkos FO.H.
DK3amMeHaTop 015(0)

KPUTEPUU ONEHUBAHUS DK3AMEHALIMOHHOI'O 3ATAHUSA

Homep 3apanus KoanuectBo 0a10B
1 8
2 8




3 8

4 8

5 8
Bcero 40

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

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

2. Pemenme xaxmodt w3 3 3amad: NpaBWIBHOE pelieHHE — § OaJlJIoB; MPABHIBLHO
BBIMKMCAHBI (OPMYJIBI, HO €CTh apudmeTuyecKkue omuOKU B pacyetax — 4 Oaiia; NMPUBEICHBI
YaCTUYHO OIpeNeNieHHbIe (POPMYIIBI WM CHENaHbl ONpelesieHHble pacyeTl — 2-1 Oamr; Her
pemerus — 0 6aIoB.

OO6miee konumyecTBO OaIoOB 3a MPaBWIIBHO BBINOJIHEHHYIO paboTy B IOJHOM OOBeMe
cocTasigeT 25 0aJIoB, B TOM YHCIE:

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

2. Pemenmne kaxmoit u3 4 3amady: MpaBWIbHOE pelIeHHE — 5 0allioB; MPaBHIBHO
BBINKACAaHBl (POPMYIBI, HO €CTh apu(MeTHYeckue ommOKu B pacderax — 3 0ajuia; MpPUBEACHBI
YaCTUYHO ompeaeNeHHble (OpMyNbl WIH CHENaHbl OMpeieleHHble pacueTbl — 1-2 Gamn; Her
petenust — 0 6aJIoB.

Bpewms Ha BbInoNHEHUE 3a0anuii Ouera: 1,5 gaca.

8. PACIIPEJAEJIEHHUE BAJIJIOB, KOTOPBIE ITOJIYYAIOT
OBYYAIOIIUECHA

OO0mast olleHKa 3HaHWM O00y4YaroIIMXCS MO AUCHUIUIMHE MpoBoAuTcs no 100-6annbHoi
HIKajle MCXOJd M3 MaKCUMyMa, MpPHUBEICHHOro B Tabmuue Hike. OpraHu3anioHHO-yueOHas
paboTa B ayAMTOpWHU OIICHWBAETCS HA OCHOBE TAKMX KPHUTEPHEB KaK IMOCEIAEMOCTh 3aHATHH,
CBOEBPEMEHHOE M KaueCTBEHHOE BBIMOJIHEHUE JIOMAIIHMX 3a/laHUi, aKTUBHOCTh BO BpeMs
IPOBEJCHUS JIEKIMOHHBIX W TPAKTUYECKUX 3aHATUN (yyacTHe B OOCYXAEHMM TEKYIIEro H
NpoiiIeHHOr0 MaTepuaia, peleHne 3a1a4 1 T.11.).

Paspnennt Buj paborsl babl
OpranuzanoHHO-y4eOHas paboTa CTyIeHTa B ayIUTOPUHN 2,5
Paznen 1 CamocrosiTenbpHas pabora 15
Hroro 17,5
OpranuzanvoHHO-y4eOHas paboTa CTyIeHTa B ayIUTOPUHN 2,5
Paznen 2 CamocrosiTenpHas pabora 15
MoynbpHast KOHTPOJIbHAS paboTa 25
HUroro 42,5
DK3aMeH 40
OO61wmii utor 100
OpraHu3anvoHHO-y4eOHas padoTa CTy/IeHTa B ayIMTOPHH 2,5
CamocrositenpHas padoTta 15
Paznen 3
MoynbHast KOHTpOJIbHas paboTa 25
HTroro 425
Opranu3anoHHO-y4eOHas padoTa CTy/IeHTa B ayIMTOPHH 2,5
Paznen 4
CamocrosiTenpHas padbora 15




| Mitoro 17,5

DK3aMeH 40

OO0muii uTor 100

CooTBeTcTBHE 0AJIJIOB OLICHKE

O11eHKa M0 NATHOAUIHLHOM IIKajIe
KomnuuectBo 6annos =
s 100 ECTS | Dxkzamen, nuddepeHunpoBaHHbIN 3auer
3a4yer

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

0-34 F HEYJIOBJICTBOPHUTEIHLHO -,

9. MATEPUAJIBHO-TEXHUYECKOE OBECNIEYEHUE YYEBHOT' O
MPOLIECCA

VYuebHble 3aHATHS POBOAATCA B 7-M (yi1. HemtockuHueB, 186) u 5-M ydeOHBIX KopIycax
(yn. YemockuniieB, 189 B) yHuBepcutera. st mpoBencHHs JCKIIMOHHBIX M MPAKTUYECKHX
3aHATUM TpeOyeTcss ayauTopus, OO0OpyAOBaHHAas MEJIOBOW WJIM MapKepHOW JIOCKOM,
MyJBTUMEAUMHBIA POEKTOP U 3KpaH, HOYTOYK, KOMIUIEKT y4yeOHON MeOenu Uisl CTYAEHTOB,
pabouee MecTo mpenoaasaressi. Beixoa B IHTepHET MPOBOJHOM WM ¢ Ucrioiab3oBanueM Wi-Fi.

Jlist caMOCTOSITEIbHOM pabOThl HMCIONB3YIOTCS TEKCTOBBIE M AJIEKTPOHHBIE PECYPCHI
Hayunoii O6uOIMOTEKH YHUBEpPCHTETAa U JPYIHMX DIEKTPOHHBIX OMOIMOTEYHBIX 0a3 JaHHBIX,
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-MAaTEMATHYECKOTO MOJICIHPOBAaHUE)» Kadeapsl MaTeMaTUKH M|
MaTeMaTHYeCKUX METOJIOB B SKOHOMHUKE M MexkadeapanbHol yueOHON 1abopaTopuu 3a04HOM
dbopmbl 00yUIEHUSI.

B nmpouecce 00ydyeHuss CTYIEHTHI HMMEIOT BO3MOXKHOCTb HCIOJb30BaTh YueOHbIE
MaTepHaibl 10 JUCHUILINHE «Bpicmias Matematuka», pasMmerieHHbie Ha tutardpopme Moodle
IlenTpa auCTaHIIMOHHOTO OOpa3oBaHUS d3KOHOMHYeckoro Qakyinprera «onl'Y». C
UCIOJIb30BAaHUEM PECYPCOB IIIATPOPMBI JUCTAHIIMOHHOIO 00pa30BaHUs TAaKXKe OCYILECTBIISETCS
TEKYIIU KOHTPOJIb 3HAHUHM CTYJEHTOB HAa OCHOBE TECTUPOBAHHS M IPOBEPKH PE3yIbTATOB
CaMOCTOSITENIbHON PaOOTHI.

10. PEKOMEHJAOBAHHAS JIUTEPATYPA

10.1 OcHoBHasi InTEpaTypa

1. HommkoB HO.H. IlpakTukym pemieHus 3ajad IO BBICIIEH MaTeMaTHKe: ydyeOHoe
nocobue JIsl CTyIEHTOB, 00YJaroMMXCsl 0 MporpaMMaM BbICIIEro 00pa3oBaHUs YKPYMHEHHON
IpynIsl crenuanbHocTedl 1 HampasiaeHuid nmoarotoku 38.00.00 DxoHOMHMKaA M ynpaieHue /
IO .H. ITommxkog, JI.A. I'magkoBa, A.B. Ilenamenko. — Jonenk: U3a-Bo JlonHY, 2022. — 444 c.

2. Tommxos, FO. H. Jluneiinas anrebpa: y4yeOHOe mocoOue Juis CTYIEHTOB,
oOydaromuxcsi 1Mo MporpaMMmaM BbICIIEro 00pa30oBaHUS YKPYNHEHHON rpymnmsl mpodeccui,
crenuanbHOCTe u HampaBieHuid moarotoBku 38.00.00 DkoHomMMKa U ympaBieHue /
10. H. [Tonmkog, A. B. Ilemamenko, T. H. 3arypckas. — Jonenk: U3a-so JorHY, 2020. — 144 c.

3. IMommukos, FO. H. Jluneiinas anrebpa: Teopus W MpPaKTUKA: Yy4eOHO-METOIUYECKOE
nocobue JIsl CTyIEHTOB, 00YJaroMIMUXCsl M0 MPpOorpaMMaM BbICIIEro 00pa3oBaHUs YKPYIMHEHHON




TpYIIBl clienuanbHOCTe u HampasiaeHuid moarotoBku 38.00.00 DxoHOMuKa W yrpaBieHHE /
10. H. [Monmkog, A. B. Ilenamenko, T. H. 3arypckas. — Jonenk: U3a-so JonHY, 2021. — 100 c.
4. IomukoB FO.H. Maremaruka: ydyeOHOE MOCOOHME Uil CTYIEHTOB, OOYYaIOLIUXCS T10
mporpamMme BhIcIiero oOpaszoBanms crneruanbHocTH 38.05.02 Tamoxkennoe paemo / HO.H.
[Tonmxkos, JI.A. I'maakoBa, A.B. Ilenamenko. — Jloneuxk: M3n-so oaHY, 2021. — 388 c.

5. MMommkoB FO.H. Marematudeckuii aHanm3: IMpakTUKa penieHUs 3a7ad. Y4deOHoe
ocoOue JUIsl CTYIGHTOB, OOYYAIOIIMXCS IO MPOrpaMMaM BBICIIETO 00pa3oBaHUsl YKPYMHEHHOU
TPYIIIBI CIIENUATLHOCTEH M HampaBiieHnid moarotoBku 38.00.00 DxoHoOMHKa W ympaBiceHUE /
FO.H. INonmkos, JI.A. I'magkosa, A.B. Cyxunun. — Jlonenk: U3a-so loaHY, 2022. — 293 c.

6. Matemartuka: yueOHoe mocoOue AJisi CTYAEHTOB, 00y4YaroluXcs o Iporpamme
BhIcuIero oOpa3oBanus crenuanbHocty 38.05.02 Tamosxxennoe neno / FO.H. [ommkos, JLA.
I'magkosa, A.B. Ilenamenko. — Jonenk: M3a-8o JouHY, 2021. — 388 c.

7. THommkos, HO. H. Jluneitnas anreOpa: ydeOHOE T™OCOOME JJisi CTYJCHTOB,
oOydaromuxcsi 1Mo MporpaMMamM BbICIIEro 00pa3oBaHUSl YKPYNMHEHHOH rpymnmnsl mpodeccui,
cnienuanbHoCTe W HampaBienuit moaroroBku 38.00.00 Dxonomuka u ynpasnenue / HO. H.
[Tommkos, A. B. Ilenamenko, T. H. 3arypckas. — loneux: U3a-so JouHY, 2020. — 144 c.

8. IlpakTHKyM TIO peIICHUIO 3a1ad Kypca «Beicimias maremaruka»: YdeOHOe mocoOue.
/Coct. H. B. Pymsnues, M. U. Measenera, 1O. H. Ilonmkos, A. B.Ilenamenko. — JloHenk:
JouHY, 2013. —439c.

9. OOt Kypc BBICIICH MaTEeMAaTHKHU ISl IKOHOMHUCTOB: Yuel. JJi CTYACHTOB BY30B,
oOyuaromuxcst 1o 3koH. crenl. / b. M. Pynpix, B. M. Epmakos, P. K. I'punnesudtoc u ap.; Ilox
pen. npod. 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 JUIsi 3KOHOMHUCTOB: Y4YeOHHUK JJisi CTYJEHTOB BY30B,
oOydaromuxcs 1o dkoH. cnenuanbHocTsM / 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 marematuka: y4e0. Uisi CTYICHTOB BBICIIL. yuel. 3aBeCHHI
/ B. C. Illunaues. — U3n. 8-e. — Mocksa: Bricir. mik., 2011. — 479 c.

12. Bunenkun, 1. B. Briciiasg Maremaruka: 1Jisi CTYyAGHTOB 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/ILHAS JIUTEPATypa

1. MaTtemaruka /151 5)KOHOMUCTOB: IPOTpaMMa, KOHTPOJIbHBIE 3aaHUsl U METO/I.
yKa3zaHus: (AJ1 CTYJI€HTOB 9KOH. CliellnagbHoCTel 3a04. popMbl 00yuenus). U. 1: Beiciias
matemartuka / cocT. H. B. Pymsiaues, M. 1. Mensenesa]; onen. Hai. yH-T — [Jonenk: JJonHY,
2007. -84 c.

2. Knumenko, 0. U. Beiciiast MaTemaTuka a1t 3KOHOMHUCTOB: TEOPHs, TPUMEPHI, 3374l
/ 10. N. Kimumenxko. — M.: Dk3amen, 2005. — 736 c.

3. Munopckuit, B. I1. COopHuk 3a7ay no BbICIIEH MaTeMaTuke: yued. mocodue st
BTYy30B / B. [1. Munopckuii. — M3xa. 15-e. — Mocksa: M3a-Bo ¢uz.-mart. iur., 2010. — 336 c.

4. XKykosckas, T. B. Breicmias MmaTematuka B TOpUMepax M 3ajadax: B 2 4. /
T. B. Kykosckas, E. A. Monokanosa, A.W. YpycoB; MuHuctepctBo 00pa3oBaHus M HayKu
Poccuiickoit ®enepaunu, PenepanbHOe TOCYAapCTBEHHOE OIOMKETHOE 00pa3oBaTelbHOE
yapexaeHue Beicmiero  obOpazoBaHus  «TaMOOBCKHMI  TOCYJapCTBEHHBIM  TEXHUYECKUU
yauBepcuret». — Tam6oB: U3natenscto ®I'BOY BIIO «TI'TY», 2017. —Y. 1. - 130 c.

5. Caxaposa, JI. B. Maremaruka: [16+] / JI. B. CaxapoBa; MunucrepctBo oOpa3zoBaHus U
Hayku Poccuiickont ®enepanuu, PoCTOBCKUI rOCYy1apCTBEHHBI YKOHOMUYECKUN YHUBEPCUTET
(PUHX). — PocroB-na-/lony: U3narenscko-nonurpaduueckuii kommieke PI'DY (PUHX), 2017.
—116c.



6. [Hankun, A. C. 3agaun ¢ pelIEeHUsIMU 110 BBICIIEH MaTEMATHKE, TEOPUH BEPOSITHOCTEH,
MaTeMaTHYeCKOW CTaTUCTHUKE, MareMmarnueckomy mporpammupoBanuto / A. C. lllankus,
B. A. llankun. — 8-¢ u3n. — MockBa: M3narenscko-ToproBast kopnopauus «JlamkoB u Ky,
2017.—-432 c.

7. Hertsapesa, O. M. Bricmasg maremaTnka. Marepuaiibl JUIsl IOATOTOBKY OakajlaBpoB U
cenpanuctoB: B 3 u / O. M. JlertapeBa, P. H. Xy3suaxmeroBa, A.P. Xy3naxmerona;
MunucrepctBo oOpazoBanust U Hayku P®, Kasanckuil HalMOHANbHBIA HMCCIEI0BATEIbCKUNA
TexHoJornueckut ynusepcurer. — Kazans: KHUTY, 2016. — Y. 1. - 104 c.

11. ”TH®OOPMAIIMOHHBLIE PECYPCbI

1. HanuoHajJbHas 3JIEKTPOHHAasI onobIMoTEKA (H3B): dbenepabHas
rocyaapcTBeHHas uHpopMmaronHas cucrema / MunucrepctBo KynsTypsl P®; Poccuiickas
rocyaapcTBeHHas oubnmoreka. — Mocksa, 2019- . — URL.: https://rusneb.ru/ (mata obpamicHmus:

31.03.2025). — Pexxum noctyna: cBoOOHBIH, oanucka. HeoOxoauMa ycTaHOBKa IPOrPaMMHOTO
obecrieyeHus. — TEKCT: AJIEKTPOHHBIN.

2. eLIBRARY.RU: nayunas snektponHas OubOmmoreka: caiit. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oopamenus: 31.03.2025). — Pexum gocTyma: i aBTOPU30B.
[0JIb30BaTeNen. —TeKCT: JIIEKTPOHHBIN.

3. Hayunas osnekrponnas Oubnuoreka «KubepJlenmHkay»: cait / Acconuanus
«OTtkpbiTas Hayka». — MockBa, 2014- . — URL: https:// cyberleninka.ru/ (mara oGparenus:
31.03.2025). — Pesxxum moctyna: cBoOOAHBIH. — TeKCT: 371eKTPOHHBIH.

4. DnextpoHHO-OMOIMoTeuHas cucreMa «Jlanby: [caiiT]. — URL: https://e.lanbook.com
(mata obpamienus: 31.03.2025). — PesxxuMm jmocTyma: ajisi aBTOPU30B. MMOJib30Barese. — Tekcr:
3JIEKTPOHHBIMN.

5. DBC KOpaiit: anekTpoHHas OnbImoTeyHas cucrema: cait. — Mocksa, 2013. — URL:
https://biblio-online.ru (mara o6paruenus: 31.03.2025). — Pexum goctyma: Aiasi aBTOPHU30B.
IIOJIb30BaTeseN. — TEeKCT: 2JIEKTPOHHBIMN.

6. DuaextpoHHo-ombauoTeunasi cucrema JJoul'V: caiit / ®I'BOY BO «loul'V». —
Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenus: 31.03.2025). — Pexum
JIO0CTyMa: CBOOOAHBIHN. — TEKCT: 371€KTPOHHBIM.

7. DuaexTpoHHbIii katagor Hayunoii 6nbnuorexku JJoul'V: pasaen caiita / Hb lonI'Y.
— Texct: anekrponnsiii // DBC Jlonl'Y: caitr. — URL: http://library.donnu.ru/catalog/ (marta
obpamienus: 31.03.2025). — PeskuM 1ocTyma: MOUCK CBOOOTHBIN, SJIEKTPOHHBIC JTOKYMEHTHI —
JJIA TIoJib3oBateseit JJoHl Y.

8. Duaextpounslii apxuB Joul'Y: pa3aen caiita / Hb JIonl'Y. — TekcT: 37€KTpOHHBIN
// 9BC Houl'V: caiit. — URL: http://repo.donnu.ru/ (mata obpamenus: 31.03.2025). — Pexxum
JIOCTYTIa: CBOOOTHBIH.

9. Meroauueckuii KaOMHeT Kadeapsl MMMDO:
http://ef.donnu.edu.ua/moodle/course/view.php?id=62

10. Crpanumna: https://vk.com/yu.n.polshkov.

11. T'pymma: https://vk.com/club144262835

12. MPOTPAMMHOE OBECIIEYEHHE

1. Windows 7 PRO (xopmiopatuBnas nutiensust JJOHHY Ne 46484614);

2. Microsoft Office (koproparusHas munen3us JOHHY nmunensus Ne 46472919);

3. Microsoft Visual Studio (niuuensus nporpammsl DreamSpark st BeICIINX yueOHBIX
3aBeJICHUN);

4. Jlunensun GPLans cBoOoaHOro mporpaMMHOro obOecrneueHusi: AHTUBUPYC
Kacnepckoro, Libre Office, Adobe Acrobat Reader, XPDF, Paint.NET.
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