MuUHHUCTEPCTBO HAYKU U BBICIIETO OOPAa30BaHUS

Poccuiickon @enepanuu

denepanbHOE rocy1apCTBEHHOE OIOIKETHOE
00pa3oBaTeNIbHOE YUPEXKIEHUE BBICILIEI0 00pa30BaHUs
«/loHEeuKni rocy1apCTBEHHbBIN YHUBEPCUTET

DKOHOMUYECKHUM PaKyIbTeT
Kadenpa MareMaTuku 1 MaTeMaTHYECKUX METOJIOB B SKOHOMUKE

AOKYMEHT NOAMNUCAH 3MIEKTPOHHOM NOANUCHIO

CepTtudukar 03CT1BBABF83E153235592ADEEC463FDD
Bnapeneu MALWIAPOB MABE/T AHATOJTbEBUY
HencteuteneH ¢ 06.07.2026 no 29.09.2027
[onxHOCTL NpopeKTop

YTBEPXIAIO
MIPOPEKTOP
I1. A. Mamapos
«16» anpens 2026 r.
MIT

PABOYAS ITPOTPAMMA JUCHUITJIMHBI

YKpynHeHHas rpyniia HanpaBieHU MOATOTOBKHU

[Tporpamma BeICIIEro o0Opa3zoBaHus
CrnenunaabHOCTh

Crennanu3amnus

Kpanuduxarnms

®opma 00yueHust

«MATEMATHUKA»

38.00.00 DxoHOMMKA U yTIpaBIEHHE
[Tporpamma crnienuanureTa
38.05.02 TamoskeHHOE J1€TI0
TamosxeHHoe neno

Crnenuanuct TaMOXKEHHOTO Jeia
Ounas, 3a04yHast

Pabouas mporpamMma MoKeT OBITh aalITHPOBAHA JIJIST JINIT
C OrpaHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBbSI 1 HHBAJIHJIOB

Honenxk 2026



PaGouass mporpamma guctumuinHel «MaTemMaTHKa» UIS  OOYYarOIIUXCS IO
crenanbHOCTH 38.05.02 TamoxkerHoe neno (Crneruanu3anus: TaMoXeHHOE J1e7I0) COCTaBIeHa
Ha ocHOoBaHWU DenepanbHOrO0 TOCYAAPCTBEHHOTO OOPa30BATEIBLHOTO CTAHIAPTa BBICIIETO
00pa3zoBaHus — CIENHATUTET 10 crienuaibHOCTH 38.05.02 TaMo)keHHOE N1e710, YTBEPIKICHHOTO
nprka3oM MHHHCTEpCTBa HAayKH M BbICIIEro oOpas3oBanusi Poccuiickoii @enepauuu oT «25»
HOsiOpst 2020 1. No 1453 (¢ w3m. um jom.), [lopsiaka opraHu3anuu W OCYIIECTBICHUS
00pa30BaTeNbHON JEATEIBHOCTH M0 00pa30BaTEIbHBIM MPOTPaMMaM BBICIIIETO OOpa30BaHUS —
nporpamMMaMm OakajaBpuaTra, IporpamMmaM CIE€LUaJINTeTa, MporpaMMaM MarucTparypsl,
YTBEPXKACHHOTO TpUKa3oM MUHHCTEPCTBA HAyKH M BBICIIETO 0Opa3oBaHus Poccuiickoit
®Oenepanun ot 06 anpens 2021 r. Ne 245 (¢ u3M. U 1011.), B COOTBETCTBUU C YUCOHBIM IIJIAHOM,
yrBepkaeHHbIM Y4eHbM coBeToM PI'BOY BO «Zloul'Y» s Habopa 2026 roza.
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1. OBJIACTBb IPUMEHEHUA U MECTO JUCIUIIVIMHBI B YYEBHOM ITPOLHECCE

Hucnummuaa «MaTemMaTrkay BKIIIOUYeHa B 0a30BYIO YacTh Y4eOHOTO MIIaHa.

Coneprkanue y4eOHON AUCIUILTNHBI «MaTeMaTuka» HaXOJUTCS B TECHOW B3aUMOCBSI3H C
OPYTUMH JUCIHUIUIMHAME 00pa30BaTebHONW MPOTpaMMbl CHCIHAIUTETa. 3HAHUS W yMEHUS,
MOJTYYCHHBIC B XOJC M3YYCHUS TUCIMILIMHBI «MareMaTukay sIBISIOTCS OCHOBOH JUISI U3YYCHUS
NOCIEAYIoMUX  AuCUUIINH:  «HpOpMAlMOHHBIE  TEXHOJIOTHMH M WHCTPYMEHTHI
OpOTPaMMHUPOBaHUSl B HSKOHOMHKe», «CraTtuctuka», «byxraarepckuii yuder», «DHHAHCHI,
JIEHBIH, KPEOUT», a TaK)Ke HCIOJB3YIOTCS MPH HANMCAHUHU KYPCOBBIX pPadOT, BBITYCKHOU
KBATH(UKAIIMOHHON PabOThI (IUTIIIOMHON PabOThI).

2. CTPYKTYPA JUCHUIIJIMHBI

2.1. O6mas xapaKkTepUCTHKA

HanmenoBanme mokasaTeins 3HaueHUEe NoKa3aTes

Ha3Banue o06pazoBaTebHON MPOrpaMMBbl 38.05.02 TamoxeHHOE J1€T10
(Cnermanuzanusi: TaMoKeHHOE J1€710)

[[Indp u Ha3BaHHUE B COOTBETCTBUU C

N — b1.5.M3.4 «Marematuka»

Yacth 00pa3oBaTeNnbHOM MPOrpaMMBbl basoBast yacTb

KonmuecTBO 3a4eTHBIX €IUHULL / BCETO YACOB 8/288

B cnywae mnpembsBiaeHus OT OOydaromerocss WM €ro pojauTens (3aKOHHOTO
MPEJICTaBUTENSA) 3asBICHUS Ha OoOydeHHe MO aJaNTUPOBAHHON 00pa30BaTENbHOW Mporpamme
BBICIIETO 00pa30BaHUs, MOJKPEIJICHHOTO 3aKIIOYEHUEM IICHXO0JIOT0-MEINKO-TIe1arornuecKon
komuccun (IIMIIK) wnu wmenuko-coumanbHOU dkcreptuszbl (MCD) ¢ pexomMeHmanusMu
CO3MaHMSI MHJIMBHUIYaJbHOM mnporpammbl peabunurtanuu u  adbunutauuu (MIIPA), nannas
pabouas mporpamMma MOXeET ObITh aJaNTUPOBaHA C YYETOM HMHIUWBUIYaTbHBIX OCOOEHHOCTEH
37I0POBBSI 00YJAIOIIETOCH.

2.2. Pacnipeesienue 4acoB 1o popMaM U nepuoaam o0y4eHus

OO011ee KOJIMYECTBO YacOB
Dopma 2 § CaMoCTOSI-
5 | € | neknu- | mabopa- | MpakTHU- | TEIbHOMN dopma
o0yueHHs 2| 3 BCETO
54 OHHBIX | TOPHBIX | YeCKMX | paboThI + KOHTPOJIS
KOHTPOJIb
Ounast 1 1 17 - 51 76 144 3a4eT
Ounas 1 2 17 - 34 93 144 9K3aMeH
OuHast, BCEro 34 - 85 169 288
3aoyHas 1 1 4 - 8 132 144 3a4eT
3aouHas 1 2 4 - 6 134 144 DK3aMeH
3aouHas, Bcero 8 - 14 266 288
3. HEJIX JUCHUITIJIMHBI

®opmupoBaHUE TPEACTABICHUI O MaTeMaTHKEe KaK YHUBEPCAJIbHOM S3bIKE HayKH,
CpeACTBE MOJICIIMPOBAHUS SBJICHUN U MPOIIECCOB, 00 UIESIX U METOAAX MaTeMaTHKH, pa3BUTHE Y
CTyJIEHTa MaTEMaTUYECKON MHTYWULIUH, BOCIUTAHUE €r0 MAaTEMaTUYECKOM KYJIbTYpPbI, pa3BUTHE
JIOTHYECKOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOpaKEHUS, aJTOPUTMHUECKOW KYIbTYpHI,




KPUTHYHOCTH MBIIINICHUST Ha YpPOBHE, HeEoOXoamMmoM Juis Oyaymied mpodeccHoHATbHON

JCATCIIBHOCTH.

4. KOMIIETEHHUU OBYYAIOUWEI'OCs, ®POPMUPYEMBIE B PE3YJIbTATE
OCBOEHHS KOMIIOHEHTA OBPA30BATEJIBbHOM NPOT'PAMMBI, X
NHIAUKATOPBI U IINTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUSA

4.1. KoMmneTeHINHA

YK-1. CiocobeH ocymiecTBIsATh KPUTUUSCKHUI aHAIU3 TPOOJIEMHBIX CUTYaIlui Ha OCHOBE
CHCTEMHOT'0 TI0JIX0/1a, BBIPA0aThIBATh CTPATETUIO ACUCTBUIA.

OIIK-2. CnocobeH ocymecTBiiaTh cOOp, 0OpaOOTKy, aHalW3 JaHHBIX JJIs PEIICHHS
npodecCHOHATBHBIX 3a7ay, WH(POPMHUPOBAHUS OPraHOB T'OCYAAPCTBEHHOH BiacTW M 0OIIecTBa

Ha  OCHOBC

MHPOPMALIMOHHON U
MH(OPMaLlMOHHO-KOMMYKaTHUBHBIX

nH(pOpMaIMOHHOM 0€301TaCHOCTH.

4.2. UHauKaToOpbl KOMIIeTeHIHii

oubmorpaduaeckoit
TEXHOJOTHUA U

KYJIBTYpbl  C
C YY4E€TOM OCHOBHBIX

PUMEHEHUEM
TpebOoBaHMIA

CI/ITyaHI/Iﬁ Ha OCHOBC
CHCTCMHOI'O ITOJAX0/J14a,

WHCTPpYMEHTapUi AJis
pEIICHUS TOCTABICHHBIX

KomnereHuuu Nuaukaropsl Pe3yabrarhbl 00y4eHHs
YK-1. Crocoben VKA LT VK-1.M1.31. 3Haer  OCHOBHI
OcymeCTIEMTI’ o ’ pHMevHHeT BBICIICH MaTEMaTHKH, HEOOXOIUMBIE
KPUTHYECKUI aHAIIN3 COBPEMEHHBIN [ PEIIICHNs YIPABICHUECKHX 3a/1ad
pOOJIEMHBIX MaTeMaTHYeCKUI

VK-1. 1.1. V1. Ymeer
[TprMeHsIeT COBpEeMEHHBIiH

TEXHOJIOTHI U C
Y4€TOM OCHOBHBIX
TpeboBaHUM
MH(OPMAIMOHHOM
0e30MacHOCTH

BBIpa0aTHIBATh 3a1a4 MaTE€MaTHYECKUI MHCTPYMEHTApUH IS
CTPATETHUIO IEUCTBUU pelIeHys TOCTaBIECHHBIX 3a/1a4;
OIIK-2. Cnocoben OIIK-2.1 1.31. 3HaeT uHCTpyMEHTapHii
OCYIIECTBISTH COOP, MaTeMaTHIECKOM CTaTUCTHKH,
00paboTKy, aHAIIN3 HEoO0X0aUMBIN U1t cOopa U 0O6paboOTKH
JAHHBIX JIJIS] pEIICHUS CTaTUCTHYECKUX JAHHBIX
npodeccnoHambHbBIX
3ajay,
UH(POPMHUPOBAHUS
OpraHoB OIIK-2.1 1.
rocyaapCTBEHHOM OcymecTBisier coop
BJIACTH M O0IIECTBa | CTATHCTUYECKHX JTAHHBIX U OIK-2.1 I'YIV' Ymeer TPUMCHITE
Ha OCHOBE oleHMBaeT moTeHnuanu | AHCTPYMCHTApHH MaTeMaTHIeCKOn
WH(OPMAIHOHHOH 1 TEH/ICHIIMH PA3BHTHS CTaTUCTHKH, HEOOXOAUMBIN 115t cOopa u
o6ubnmmorpaduueckont POCCUICKON 1 MUPOBOM 06pabOTKH CTATHCTHYECKHX JAHHBIX C
KYJIBTYPHI C HKOHOMUK, a TAKXKe Lenbio  ONCHMBAHWA MMOTCHIMANA U
HpUMEHEHIEM cy6bexto BIJI TEHJCHIUIT pasBUTHA pocCuiicKoli 1
WH(OPMAIHOHHO- MHUPOBOW IKOHOMHK.
KOMMYKaTHUBHBIX




5. IPOI'PAMMA JUCHUIIJINHBI

Tembl \ Kparkoe conepxxanue TeMbl
Pa3nea 1. AnanuTnyeckasi reoMeTpus 4 JMHelHas ajaredopa
Tema 1. AHamuTHYECKAS 1.1. Bexmopnas  anceopa.  ApudmeTHdyeckue - TOYKH U
reoMerpus apu(MeTHUECKUEe BEKTOpPbI MPOCTpaHCTBA. JIMHEHHbIE NeicTBUs C

BekTopamu. CkaiiipHOe mpousBeneHue. /[lnmHa BekTopa. Yroa
MEX1y BeKkTopamu. PaccrositHue Mexay JBYMS TOUYKAMH.
Konnuneapusie Bexktopsl. [Ipoexuust BekTopa. [lenenue orpeska B
3aJaHHOM OTHOLIEHHH.

1.2. Ilpsamasa nunus wa naockocmu. IloHSTHE ypaBHEHHS JIMHUU B
R?. YpaBHeHHe MPSAMONA C yrIOBBIM KOI(QOUIHEHTOM. YTOI MEXTy
OpSAMBIMU. Y CIOBUSL NapaJUICIBHOCTU U MEPIEHIUKYISIPHOCTH
IPSAMBIX. YPaBHEHHE MPSAMOM, NPOXOIAIIEH 4Yepe3 OAHY TOUYKY,
yepes nBe Touku. O01miee ypaBHeHUE MpsiMoid. PaccTosiHre OT Touku
JI0 IpsIMOK. PelieHne s)KOHOMHYECKUX 3a/ad.

1.3. Jlunuu emopozco nopsoka. O0I1Iee ypaBHCHHUE JTHHUA BTOPOTO
nopsanka. OxpyxHocTh. HaxoxneHume 1eHTpa U paauyca
OKPYXKHOCTH, 33JJaHHOW O0ImmMM ypaBHeHHeM. Diumric. ['unepOomna
U ec acuMOToThl. [loHsATHE © HaxOoXIeHHs (QOKYCOB H
OKCIEHTPHUCUTETA dJumniica U TurepOonsl. [lapabona. [lonsarue u
HaXOXJeHUs (okyca © JUPEKTPUCHl napabosbl. Pemenue
HKOHOMHYECKUX MTPUMEPOB.

Tewma 2. Jluneitnas anrebpa | 2.1. Mampuywl, Oeticmeuss ¢ Humu. lloHATHE NPSIMOYTOJIBHOM,
KBaJpaTHOM, TPAHCIIOHUPOBAaHHOM Marpuubl. Buael Marpui.
JIeHCTBUS C HUMH.

2.2. Onpeodenumenu n-20 nopsaoka. ONpeneauTeN BTOPOTO U
TpeTbero mopsaka. Onpenenureny n-ro nopsiika U UX CBOMCTBA.
Pasznoxxenue ompenenuTeneil Mo 3JIeMEHTaM CTPOK M CTOJOLOB.
Merons! BbluMclieHHs omnpeaenurenei. llonsatue u HaxoxneHue
00paTHOM MaTpPHIIbI, €€ CBOMCTBA.

2.3. Cucmembr nuneiinvix ypaenenuu. llpaBumo Kpamepa nis
pelleHuss CHUCTEM JIMHEWHBIX YypaBHEHUW. PemieHue cucrem
JMHEWHBIX ypaBHEHUH ¢ MOMOLIbI0 00paTHOM Marpuubl. Pemienue
CHCTEM JIMHEWHBIX ypaBHeHUN metoqoM ['aycca. Pemenue cucrem
JUHENHBIX ypaBHEHHI MeTtonoM JKopnana-I'aycca. Panr martpunsl.
Teopema Kponekepa-Kanemnu. Pemenne cucteM n-JIMHEHHBIX
ypaBHEHMI ¢ m Heu3BeCTHBIMU. OOI1Iee U YaCTHOE pEeIIeHUE CUCTEM
JUHEWHBIX  ypaBHeHWH, OasucHble pemeHus. [IpumeHeHue
JUHEHHOU anreOphl B SKOHOMUKE.

2.4. Bexmopnvle npocmpancmea. [10HITHE BEKTOPOB U IEUCTBUS C
HUMU. BekTopHple  sMHelHBIE — TpocTpaHcTBa.  CKansipHOE
IIPOU3BE/ICEHNE BEKTOPOB. JINHEHAS 3aBUCUMOCTh U HE3aBUCUMOCTb
BekTOpoB. basuc. Pasnoxenue Bektopa mo 6asucy. CBsizb MEXIY
BEKTOPHOM U JIMHEIHON aredpoil. DKOHOMUYECKHE TPUMEPBI.

Paznen 2. @ynkuus oHOH nepeMeHHOI

Tema 3. @yHKIUA OHON 3.1. @ynxyuu. Obracme onpedeneHus. dnemeHmapHvle QYHKYUU.

NepeMEHHOM, npeen, [TonsitTme  mHOXkectBa.  Ompenenenue  pyHkuuu.  OOnacth

HEIPEPHIBHOCTH onpenenenus.  Cmocobsl  3amanust  QyHkimu.  OCHOBHBIE
3JIeMEHTapHbIE byHKIUY, KOTOpbIE UCIIONBb3YIOTCSA B

AKOHOMHYECKHUX WCCJICIOBAHUSIX. CaoiicTBa byHKIHH.




Knaccudukanust pyHkIumii.

3.2. Ilpeoen nOCAe008aMeNbHOCU. Ornpenenenue
MOCJICIOBATEIIBHOCTH. Apudmerndeckue NeHCTBUS HaJl
M0CJIEIOBATEIBHOCTSIMU. Omnpenenenue npeznena

MOCIIe0BATENbHOCTH. beckoHeuHo Malble U OECKOHEUHO OOoJbIIne
MOCJIEIOBATENBHOCTH, CBSI3b MeXAy HUMH. CBoiicTBa OECKOHEUHO
Manbix  BenuyuH.  OCHOBHBIE ~ TEOpeMbl O  Tpeaenax
IIOCJIEI0BATEILHOCTEN.

3.3.  Ilpeden  ¢yukyuu. Pacxkpvimue  HeonpeodeieHHOCMEI.
Onpenenenne 1npenena. OCHOBHbIE TEOpeMbl O Ipejenax.
OpnHocTopoHHHME — mpefenbl. PackpbiTue  HEOMpeesIeHHOCTEH.
IlepBblil 1 BTOPOH 3aMeUaTeIbHBIN IIPEEIbI.

3.4. Dnemenmol ¢unancosoti mamemamuku. IIpocTbie U CIOKHBIE
IPOLEHTHl. DKOHOMHYECKHUE TPUMEPHI.

3.5. Henpepwienocmov ¢hynxyuu. Paspuievl ¢ynxyuii. Ilpupamnienue
aprymenTta u ¢pynkuuu. OnpeseneHne HENPEepPbIBHOCTH (YHKIIMH B
TOYKe M Ha TpoMexyTke. OCHOBHBIE TEOPEMBI O HENPEPBHIBHBIC
¢ynkuuu. HenpepbhlBHOCTh OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIHIA.
Touku pa3peiBa QyHKIUH 1 WX KiaccuUKanus.

Tema 4.
Juddepennmansaoe
UCUHUCIICHUE

4.1. Ilpoussoonas ¢ynxyuu. 3agauv, TPUBOIAIINE K TOHSITHIO
npou3BogHOM. OmnpeneneHue mpou3BogHOM. Ee reomerpuueckui,
MEXaHUYECKUH M SIKOHOMMUYECKHUI CMBICH, 3JIACTUYHOCTh (DYHKIUH.
KacarenpHast k KpuBOH. 3aBUCUMOCTh MEXIY HEMPEPHIBHOCTBHIO U
nuddepeHIPOBaHHOCTHIO GbyHKIUH. [TpaBuna
muddepenmpoBanus. [Ipon3BOAHBIE OCHOBHBIX 3JEMEHTApHBIX
byHKuui U cnoxkHbIX QyHKIMH. [Ipon3BoaHas HessBHON (QyHKIMH.
[Tpon3BOIHBIE BBICIIMX TTOPSIKOB.

4.2. Hduepgepenyuan ¢ynxkyuu. Onpenenenue auddepenunana
¢bynkuuu. [MpaBuna Haxoxnenus muddepennnana. Juddepeniuan
cioxHOM (yHkuMH. MHBapuaHTHOCTH (GopMbl TuddepeHmaia.
[Tpumenenue auddepennnana s NpUOINKEHHBIX BIYUCICHUH.
4.3. Ilpedenvuoiii (mapeunanvuuiii) ananuz. CpeHUE U MpeiesibHbIe
BEJIMYMHBIL. DIACTUYHOCTh (QyHKIMH. [[puMeHeHne B SKOHOMUKE.
4.4. Teopemvr o ougppepenyuposanuu gynxyuu. Teopema Depma.
Teopema Pomns. Teopema Jlarpanxka. Teopema Kommu. Packpsitue
HeonpeneneHnocreil. IlpaBuna Jlonurana. Popmyna Telnopa.
®opmyiia Maknopena.

4.5. Uccneoosanue ¢ynkyuii u nocmpoerue epaguxos.Bospacranme
u yObiBaHue (YHKUMH. BBIMYyKIOCTh, BOTHYTOCTH (DYHKITHIA.
Okctpemymbl  GyHKnmid. Toukw mepermba. JlBa ITOCTATOYHBIX
npu3Haka sKkctpemyma. HccienoBanue ¢(yHKIMA M TOCTpOSHHE

rpaduKoB.

Paznen 3. ®yukuuun

HECKOJIbKHMX NepeMeHHbIX. UHTerpasbHoe ncuncjieHue QyHKuuu
O/IHOI NepeMeHHOMH

Tema 5. @yHKIMMN
HECKOJIbKUX NEPEMEHHBIX

5.1. Dynxyuu mnecxorvkux nepemennvix. lloHstue GyHKIUN
HECKOJIbKUX mepeMeHHbIX. [Ipumepsl. [lpenen u HenmpepbIBHOCTH
(GYHKIIMM HECKOJNBKHX TepeMeHHBIX. (CBOWCTBa HENpEephIBHBIX
GbyHKUINHA.

5.2. [Ilpouszsoonvie u ouppepenyuanrvt GYHKYUL HECKOAbKUX
nepemenHvix. YacTHbIE TPOU3BOAHBIE W HX HSKOHOMHYECKOE
conepxanue. IlepBwrii monHbd guddepennman. IlponsBoanas

cioxkHoi ¢ynkuuu. [IpomsBonHas mo HampamieHuio. ['paaueHt.




YacTHble MPOU3BOHBIEC BBHICIIMX MOPSAKOB. TeopeMa 0 paBeHCTBE
CMEINIAHHBIX MTPOU3BOIHBIX. [ depeHuanss BRICIIMX TOPSAKOB.

5.3. Knaccuueckue  memoovr  onmumuzayuu.  JIOKaIbHBIHA
skcTpemyM. HeoOxoamMoe yclioBHE JIOKaIbHOTO JKCTpeMyMa.
JlocraTouHoe  ycioBHE  JIOKQIbHOIO  3KcTpemMyma.  Meton
HAaUMEHbIUX KBanparoB. llogbop mapamerpoB (ynkuuu KoOba-
Jyrmaca MeTOJOM  HauMEHBIIMX  KBaApaToB. [ nmoOanbHBIN
AKCTPEMYM. Y CJIIOBHBIN IKCTPEMYM. DKOHOMUYECKHUE MPUIIOKEHUS.

Tema 6. MuTerpanpHoe
HCYHCIICHHE

6.1. Heonpedenennviti unmeepan. IloHatne nepBOOOPa3HON.
HeonpenenenHslii MHTErpai, €ro CBOWCTBA, TaOJIUIA WHTETPAJIOB.
Mertonbl HHTErpUpOBaHMs (3aMeHa IIEPEMEHHOM U UHTErpUPOBaHKE
1o yactsMm). lHTerpupoBanue paioHaIbHBIX IpoOei, MpocTeHmmx
UppalMOHATIBHBIX M TPUTOHOMETPUUYECKUX (QyHKUuMH. VHTerpaisl,
HE BBIPAXKAIOIIUECS Yepe3 AIEMEHTAPHbBIE (PYHKIUH.

6.2. Onpedenennviti unmeepan. 3anada O BBIYMCICHHUH IUIOIIAIN
KpUBOJIMHENHON Tpaneuuu. OnpeesieHHbI HHTerpall Kak Mpeaes
UHTETPAIbHBIX CYMM. YCJIOBHE HHTEIPUPYEMOCTH (DYyHKIMIA.
CaoiicTBa oOmpeaeneHHoro uHTerpaiza. Teopema O CpeaHeM.
WuTerpain ¢ nepeMeHHbIM BepXHUM Ipeaenom. @opmyita HeroToHa-
JleitOHMIa. 3aMeHa NEPEMEHHON M MHTErpPUPOBAHUE IO YACTSIM B
OIPEEIEHHOM UHTETpaJIe. Hecob6cTBeHHbIE UHTETpabl.
Beruucnenune ruomazneid iockux ¢Guryp, JUIMHBL JyTH, 00BEMOB
TEJ BPALCHHUS.

Paznea 4. Psinbl m inddepeHnuaibHble ypaBHeHUs!

Tema 7. Psansl

7.1. Yucnosvie psadei. lloHATHE YUCIOBOTO psiia U €r0 CYMMBI.
I'eomerpuueckuii psa. Heobxoaumoe ycioBue CXOAMMOCTH psija.
I'apmonnuecknii psa. CBONMCTBA CXONALIMXCA YHCIOBBIX PSIOB.
[TonoxxurensHble psnsl. [lpusHaku cpaBHeHus, J[lamamOepa u
Komm. HMHTerpanpHelii nNpu3HAK. 3HAKOUYEPEAYIOIIUECS PSAIbL.
[Mpusnak JleitOHua. AOCOMIOTHAsT W YCIOBHAsl CXOIUMOCTb.
3HAKONIEPEMEHHBIE PSIIIBI.

7.2. @yuxyuonanvhvie psovi. lloHATHE (YHKIIMOHATBLHOTO PsIa.
Crenennsle psaabl. Teopema Abens. Paguyc cxogumoctu. O6nactsb
CXOJMMOCTH CTENEHHOTo psna. Paznoxxenue QyHKUINUU B CTETIEHHOMN
pan. Paner Teinmopa u  Makiopena. Ilpumenenue psaoB B
NpUOIMKEHHBIX BBIUMCICHUSIX.

Tema 8.
Huddepenunanbabie
YpaBHEHHUS

8.1. Obviknosennvie Ouggepenyuanrvrvlie ypaeHeHus Nepeoco
nopsioka. Ilonarue oOmero m 4acTHBIX pemieHuid. 3amada Korm.
TeopemMa O CyIIECTBOBAHMM W E€AMHCTBEHHOCTH pEILEHHUS.
VYpaBHEHUS C pa3lCISAIOMUMUCT TepeMeHHbBIMA. OIHOPOIHBIE
ypaBHeHus. JInHeiHble ypaBHeHus. Y paBHeHUue bepHyun.

8.2. Jlunetinvie oughghepenyuanvuvie ypasrenusi Mmopoco nopsiokd.
JluHeliHple ypaBHEHHs BTOPOrO TMOpPSAJKAa C  IOCTOSHHBIMH
kod(urmentamMu. DKOHOMHYECKHE 3aJa4d, CBOJAIIMECS K
peweHno qudQepeHranbHbIX ypaBHeHuil. KadecTBeHHBIN aHanu3
HENMHEHHBIX auddepeHnnanbHbIX YpaBHEHUH TEPBOTO MOPSIIKA.

Pa3gen 5. Teopusi BeposiTHOCTeiH

Tema 9. Teopus
BEPOSATHOCTEM

9.1 OcHosHble NOHAMUA U  OCHOBHblE MeopeMvl Mmeopuu
sepoamnocmeti. CTOXaCTUYECKUN SKCHEPUMEHT. BeposTHOCTHOE
npocTpaHcTBO. (OCHOBHBIE TEOPEMBI  AJIEMEHTAPHOW TEOpUHU
BeposaTHocTeil. Cxema bepnymnu. JlokanpHas W HMHTErpajbHas
teopemsl Myaspa-Jlamnaca, reopeMa Ilyaccona.




9.2. Cnyuaiinvie  genuuunvi.  Hucnogvle  xapakxmepucmuxu
cayyainvlx  eenuyun. IloHsTHE ciaydailHOW BeIMYMHBL. THUIBI
CIyYallHBIX  BEJIWMYMH. 3aKOH  pacCOpelesieHUsl  JUCKPETHOM
cinydaiiHoi — BennuuHbl.  [lomuron.  3akoH  pacmnpeneseHus
HEMPEPBIBHOW CIydailHON BeauyuHbl. DYHKIMS paclpeacsieHus: U
e€ CBOICTBA.

9.3. Yucnogvle  xapakmepucmuxku — CIV4QUHbIX  BEIUYUH.
MatemaTtuueckoe 0XKMJIaHUE, TUCIEPCUs], CPEAHEE KBAJApaTHUECKOE
OTKJIOHEHHE U UX CBOMcTBAa. HayanbHble M IEHTpaJIbHbIE MOMEHTHI.

Pa3zgen 6. MaTeMaTnuecKkasi CTATHCTHKA

Tema 10. Matematuueckas | 10.1. Ocnoswt 6vibopournoco memooa. I'eHepaiibHass 1 BEIOOpOYHAS
CTaTUCTHKA COBOKYNHOCTH. Bapuanuonuslii psan, pasmax. CratucTuueckoe
pacnpeznenenue BoiOOpku. Kymynsara u e€ cpoiicta. ['ucrorpamma
U TIOJIUTOH CTaTUCTUYECKOTO PaCIpeieeHUs] BBIOOPKHU.

10.2. Yucnoswvie xapaxmepucmuku pacnpeoeieHus 6blO0pKU.
Breibopounble cpeaHee, AWUCHEpCHs, CpEJHEE KBaJpaTHUECKOe
OTKJIOHEHHEe. Moja ¥ MenuMaHa, acUMMETpuUs M IKcIecc.
OMIuprUYecKre HadyalbHbIE U [IEHTPATbHBIE MOMEHTHI.

10.3. Toueunoe oyenusanue napamempos CMAMUCMUYECKUX
pacnpeoenenuii. IIoHATHE O CTATUCTUYECKON OLIEHKE HEWU3BECTHBIX
napameTpoB. OCHOBHBIE CBOICTBA TOUYEUHBIX OLIEHOK MapaMETPOB:
HECMEIIEHHOCTh, 3((EKTUBHOCTE W COCTOSATEIBHOCTh. OueHKH
CpeIHero, AMCIEPCUH, CPEIHEro KBaIpaTUYECKOTO OTKIOHEHUS U
UX CMEMIEHHOCTh U HECMEIIEHHOCTh. METO/IbI OIICHKH TapaMeTPOB:
METOJl MOMEHTOB, METO/I MAKCUMAJIbHOTO MPABIONOA00US.

10.4. Uumepsanvnhas oyenka napamempos CMAMUCTIUYECKUX
pacnpeoenenuii.  VIHTepBaJibHblE  CTaTUCTUYECKUE  OLIEHKH.
ToyHOCTP W HaI&KHOCTH OIECHKH, JTOBEPUTEIBHBIH HHTEpBAT WU
JIOBEpHUTEIbHAA  BEPOSATHOCTh. llocTpoeHne  1OBEPUTEIHHOTO
WHTEpBAJIAa  JUISI  YHCJIOBBIX  XapaKTePHCTUK  TeHEepaIbHOU
COBOKYITHOCTH.

10.5. Pecpeccuonnvie 3asucumocmu. BuIBI CBSI3U  MEXIY
CIIy4ailHBIMU BeJIMYMHAMHU. YHCIOBBIE XapAaKTEPUCTHKU CUCTEMBI
JIBYX  CIIydallHbIX BeJW4YuH. KOppemsinMOHHOE  OTHOIIEHUE.
Jlunelinas perpeccus. BeIOOpouHbIN KOAPGHUIMEHT KOPPEIALUN U
ero coiicTBa. [IpoBepka runoressl 0 €ro 3Ha4NMOCTH.

6. CTPYKTYPA U COAEPKAHUE JUCIUIIJINHbI

6.1. ®opma odyueHust — ouHas, kypc — 1, cemectp - 1

HaumMeHoBaHus pa3iejioB U TeM KoJsimyecTBo yacoB
Jlexuun | Jla6op. | TIpaxt. | CPC+K | Beero
Paznen 1. AHaauTHYecKasi reoMeTpHs M JIMHelHas ajaredopa
Tema 1. AHamuTHUECKAsi TEOMETPHS 2 - 8 12 22
Bekropnast anre6pa - - 2 4 6
ITpsimast TMHUSA Ha INIOCKOCTU 1 - 3 4 8
JIMHAW BTOPOTO MOPSIIKa 1 - 3 4 8
Tema 2. JIuneitnas anreOpa 3 - 10 13 26
Matpu1ibl, TIeHCTBUS ¢ HUMU 0,5 - 2 3 55
Onpenenureny N-To MOPsAKa 0,5 - 2 3 5,5
CucreMbl JTUHENHBIX YpaBHEHUN 1,5 - 4 4 9,5
BekTopHbie mpocTpaHCTBa 0,5 - 2 3 5,5




Pa3znen 2. ®yHkums 0/1HOI nepeMeHHOM

Tema 3. OyHKUMSA OHOW MEPEMEHHOH, Mpee, 3 - 8 12 23
HETPEPHIBHOCTH
OyHKIUH. Obnactp OTIpeIeIICHUSI. - - - 3 3
DneMeHTapHbIe QYHKIIUN
[Tpenen mocnenoBaTeIbHOCTH 1 - 2 3 6
[Tpenen GyHKIHH. PackpsiTne 1 - 4 3 8
HEOIPEJEIEHHOCTEN
HenpepsiBHOCTD (pyHKITMU. Pa3pbIBbI QyHKITUI. 1 - 2 3 6
Tema 4. luddepennmanbuoe ucuucienme 3 - 8 13 24
[TpousBoHas GpyHKIHH 0,5 - 3 4 7,5
Huddepennman Gyakimm 0,5 - 2 2 45
Teopemsl 0 nuddepeHpoBanun GyHKIUN 1 - - 4 3)
UccnenoBanne  (QyHKIUH U TOCTPOCHHUE 1 - 3 3 7
rpaduKoB

Pa3nen 3. ®yHk1us HECKOJIbKUX NepeMeHHbIX. UHTerpaibHoe ucuucjienne GyHKIUN OTHOM

nepeMeHHOn

Tema 5. yHKIUSA HECKOJIBKHUX TTIEPEMEHHBIX, 3 - 8 12 23
i depeHIMPOBAHNE, IKCTPEMYMBI

OcHoBHbIE TOHATHUA (YHKUMU HECKOJIBKHX 1 - 2 4 7
TIEPEMEHHBIX

[TpousBomueie u auddepeHnuansl  GyHKIUR 1 - 3 4 8
HECKOJIbKUX MEPEMEHHBIX

Kiaccuueckre MeTOabI ONTUMHU3AIIAT 1 - 3 4 8
Tema 6. MHTerpagpHOE HCUHCICHHIE 3 - 9 14 26
Heonpenenenuslii naTErpa 2 - 4 7 13
Onpeniene bl HHTErpai 1 - 5 7 13
HUTOT'O 3A 1 CEMECTP 17 - 51 76 144

6.2. ®opma o0yueHus: — ouHas, kypc — 1, cemectp — 2

HanmeHnoBaHus pa3aeiioB 1 TEM

KoanuyecTBO 4acoB

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

Paznen 4. Psaabl u nude

CHIIHUAJIBbHDLIC YPABHCHUSA

Tema 7. Psigp1 2 - 6 15 23
Uucnosbie psibl 1 - 3 7 11
DYHKIUOHAIbHBIE PSJIBI 1 - 3 8 12
Tema 8. [InddepeHnmanbabie ypaBHEHUS 3 - 6 15 24
OOBIKHOBEHHBIE nuddepeHnranbHbIe 1,5 - 3 7,5 12
yYpaBHEHHS TIEPBOTO MOPSIKA
Jluneiinple  nuddepeHaTbHble  ypaBHEHUS 1,5 - 3 7,5 12
BTOPOTO MOPSI/IKA

Paznen 5. Teopusi BeposiTHOCTeid
Tema 9. Teopus BeposiTHOCTEH 6 - 12 31 49
OcHOBHbIE TOHSTHS U OCHOBHBIE TEOPEMBI 2 - 4 12 18
TEOPHH BEPOSTHOCTEH
Crnyuaiinbie BEJTMYMHBI. Yucnossie 2 - 4 12 18
XapaKTEePUCTHKH CIyYalHBIX BEJTUYMH.
Yucnossie XapaKTepUCTUKU CITy4aiHbIX 2 - 4 7 13
BEJIMYHMH

Pasznes 6. MareMaTH4ecKasi CTATHCTHKA




Tema 10. MaTemaTtuueckas CTaTUCTHKA 6 - 10 32 48
OCHOBBI BEIOOPOYHOT'O METO/IA 1 - 2 6 9
YuciioBble  XapaKTEPUCTUKH  pacipeneseHus 1 - 2 6 9
BbIOOPKU

Toueunoe OIICHUBAHUE rapameTpoB 1 - 2 6 9
CTAaTHCTUYECKUX pacpeesIeHui

HNHuTtepBanbHas OIICHKA rnapameTpoB 2 - 2 7 11
CTAaTHCTUYECKUX PaCIpeeICHUN

PerpeccronHbie 3aBUCUMOCTH 1 - 2 7 10
HUTOI'O 3A 2 CEMECTP 17 - 34 93 144

6.3. ®opma oOyuenust — 3a04Has, Kypc — 1, cemectp — 1

HaunmenoBanus pPa3aejioB U TEM

KoaunuecTBO 4acoB

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

Pa3znen 1. AHajuTHyecKasi reoMeTpusi M JIHHeHHAasA ajredpa

Tema 1. AHanmuTHYECKAst TEOMETPHS 0,5 - 1 20,5 22
Bekropnas anrebpa - - - 6 6
[IpsiMast TMHUS HA TIIOCKOCTH 0,5 - 0,5 7 8
JIMHUM BTOPOTO MOpsIKa - - 0,5 7,5 8
Tewma 2. Jluneitnas anreOpa 1 - 2 23 26
Martputibl, 1eHCTBHS C HUMHU - - 0,5 5 55
OnpenenuTesu n-ro nopsjaka - - 0,5 5 55
CucreMbl TUHEHHBIX YPaBHCHUN 1 - 0,5 8 9,5
BekTopHbie mpocTpaHcTBa - - 0,5 5 5,5
Paznen 2. ®yHkuus o1HON nepeMeHHOI

Tema 3. OyHKIMSA OTHOW NMEPEMEHHOM, TPEeI, 0,5 - 1 21,5 23
HENPEPbIBHOCTD
OyHKIUH. Obnactb OTIpeIeIICHUSI. - - - 3 3
OneMeHTapHble GYHKIHUU
[Tpenen mocnea0BaTeIbHOCTH - - - 6 6
[Ipenen byHKIIH. PackpsiTue 0,5 - 1 6,5 8
HEOIPEEICHHOCTE!
HenpepbiBHOCTD pyHKIMH. Pa3pbIBbl QyHKIMA. - - - 6 6
Tema 4. ludpepennmaibHOE NCUUCTICHIE 0,5 - 1 22,5 24
[TponsBonHas QyHKITHH - - 0,5 7 7,5
Juddepenuman GyHxmm - - - 4,5 4,5
Teopemsl 0 quddepeHrpoBaHNN QYHKIIUU - - - 5) 5)
HccnenoBanne  QyHKIUMH W TOCTpOEHHE 0,5 - 0,5 6 7
rpadukoB

Pazgen 3. ®yHKuMA HECKOJIbKHX NepeMeHHbIX. UHTerpanbHoe ncuucjieHue pyHKIUH OJHOMH

nepeMeHHOn

Tema 5. OyHKIIUSA HECKOIBKUX IEPEMEHHBIX, 0,5 - 1 215 23
muddepeHIpoBaHe, SKCTPEMYMBI
OcHoBHbIE TOHATHUA (YHKUIMU HECKOJBKHX - - - 7 7
epPEMEHHBIX
[MpousBomueie u auddepeHuansl  GyHKIUR - - 0,5 7,5 8
HECKOJIbKUX MEPEMEHHBIX
Kitaccuueckre MeToabl ONTUMHU3AH 0,5 - 0,5 7 8
Tema 6. IHTErpanbHOE HCUHCICHUE 1 - 2 23 26




Heonpenenenuprit uHTETpa 0,5 - 1 11,5 13
OrnpeesieHHbI HHTErpall 0,5 - 1 11,5 13
HUTOI'O 3A 1 CEMECTP 4 - 8 132 144

6.4. ®opma 00yueHus1 — 3a04Hasi, Kypc — 1, cemectp - 2

HaunmenoBanus pPa3aeioB U TEM

Koaun4yecTBO 4acoB

Jlexrmu | JIaGop. | Ipakr. | CPC+K | Beero

Paznen 4. Psaabl u nudde

CHIUAJIBHLIC YPABHCHUA

Tema 7. Pagnt 1 - 1 21 23
UnCIIOBBIC PSIIBI 0,5 - 0,5 10 11
DYHKIIUOHATBHBIC PSIIBI 0,5 - 0,5 11 12
Tema 8. luddepenumanbubpie ypaBHEHUS 1 - 1 22 24
OOBIKHOBEHHEIE nuddepeHaIbHbIC 0,5 - 0,5 11 12
YpaBHEHUS TIEPBOTO MOPSIIKA
Jluneitaple  nuddepeHMaNbHbIE  YpaBHCHUS 0,5 - 0,5 11 12
BTOPOT'O MOPSAKa
Pa3nes 5. Teopusi BeposiTHOCTEH

Tema 9. Teopus BeposiTHOCTEM 1 - 2 46 49
OcCHOBHBIC TIOHSTHS W OCHOBHBIC TEOPEMBI 0,5 - 1 16,5 18
TEOPUHU BEPOSATHOCTEH
Crny4aiinbie BEJINYNHBEI. Yuciossle 0,5 - 0,5 17 18
XapaKTEPUCTHKH CITYYalHBIX BEIUYHH.
UYucnossie XapaKTepUCTUKU CILy4aiHbIX - - 0,5 12,5 13
BEJIMYHUH

Paznen 6. MaTemaTuueckasi CTAaTHCTHKA
Tema 10. MatemaTudeckasi CTAaTUCTHKA 1 - 2 44 47
OcCHOBBI BBIOOPOYHOT'O METO/IA - - - 9 9
UmncnoBble  XapaKTEPUCTHKU  PacHpeieTIeHHs - - 0,5 9 9,5
BBIOOpKHU
Toueynoe OLICHUBAaHNE rapaMeTpoB 0,5 - 0,5 8 9
CTaTHCTUYECKUX paclpeeeHui
WuTepBanbHas OllEHKA napaMeTpoB 0,5 - 0,5 9 10
CTAaTHCTUYECKUX pacIpeeeHui
PerpeccnoHHbIC 3aBHCUMOCTH - - 0,5 9 9,5
HUTOI'O 3A 2 CEMECTP 4 - 6 134 144

7. OHEHOYHBIE MATEPHUAJIBI (CPEACTBA) AJS TEKYLWET'O

KOHTPO.IS1 YCIEBAEMOCTH, TIPOMEXKYTOYHOM ATTECTAIIUA

7.1. KoHTpoJibHbIE BONPOCHI

Pazgen 1. AHaqmTHYeCcKas reOMeTPUSA U JIMHeHHAas ajredpa

1. Tlousrue BCKTOpa Ha IUIOCKOCTH MW B IIPOCTPAHCTBC. KOHHI/IHeapHLIC BCKTODPHI.

PaBeHcTBO, cymMMa M pa3HOCTh BEKTOPOB.

2. YMHOXEHHE BEeKTOpa Ha YHCIIO, YTOJI MEX1Yy BEKTOpaMH, POEKIMs BEKTOPA Ha OCh.
3. CkansgpHOe TPOM3BEICHHE BEKTOPOB, €r0 CBOWCTBA. YCIOBHS OPTOTOHATHLHOCTH

BEKTOPOB.
4. Bexktop B KoOpAMHATHOW (opme.
€MHUYHBIM opTaMm. /[nuHa BeKTOpa.

Pamnyc-Bexktop. PasznoxkeHue BekTopa MO

5. Onepanuu HaJ BEKTOPaMH, 33JaHHBIMU B KOOpAUHATHOH (opwme. [TpocTpanctso R".




6. PaccrosHue MEXIy TOYKaMU Ha TUIOCKOCTH U B MpocTpaHcTBe. [leneHne oTpeska B
JTAHHOM OTHOUICHHH.

7. VYpaBHeHHE MpPSIMOH C 33JaHHBIMU YTJIOBBIM KO3((UIIMEHTOM, TMPOXOIAIIeH depes
3aJJaHHYIO TOUKY.

8. VYpaBHeHue npsMOU, MPOXOASIICH Yepe3 ABE 3aJaHHBIC TOUKH.

9. OO6mee ypaBHEeHHE NIPSAMOK. YpaBHEHHUE IPSIMOM B OTpPE3Kax.

10. Yron Mexmy OByMS MPSMBIMU. Y CJIOBHE MapalieIbHOCTH M TMEPIEHANKYISIPHOCTH
MPSIMBIX.

11. PaccrossHme oT TOYKM 10 TmpsiMoil. HepaBeHcTBa, 3amarommecs OOIUMU
YPaBHEHUSMHU MPSIMBIX.

12. VpaBuenue nmuHuu. JIMHUN Ha TUIOCKOCTH.

13. Kanonunyeckoe ypaBHEHHE OKPYKHOCTH.

14. KanoHuyeckoe ypaBHEHHUE DILIUIICA. DKCICHTPUCUTET JJUIUTICA.

15. Kanonunyeckoe ypaBHEeHHE TUIIEPOOIbl. Y paBHEHUS aCUMIITOT.

16. KanoHnuyeckoe ypaBHEHHE NTapaOOJIbI.

17. Matpuipl, ACHCTBUS HAJ HUMHU.

18. Ob6parnas maTpuIa, €e CBOMCTBA.

19. Onpenenurenu 2-ro U 3-TO TOPSJIKOB.

20. CsoiicTBa onpenenuTenci.

21. OnpeaenuTeny n-ro mopsaKa.

22. Brpraucrnenue oOpaTHON MaTpPUIIBL.

23. JIeicTBUS HaJl OTPEACTUTEIISIMH.

24. Cucrembl IMHEHHBIX YpaBHEHUH.

25. Pemienue cucteM JMHEHHBIX ypaBHeHUN MeTogamu Kpamepa u oOpaTHOM MaTpHIIbI.

26. Panr matpunsl. Teopema Kponekkepa-Kanemmm.

27. VlccnenoBaHue CUCTEM JTMHEHHBIX YpaBHEHUH.

28. Merox XKopnana-T"aycca.

29. N-MepHbIe BEKTOPBI, IEHCTBUS HAJ HUMHU.

30. JluHeliHasi 3aBHCUMOCTB BEKTOPOB.

31. JluHeiiHbIe CUCTEMBI BEKTOPOB.

32. PaHT CUCTEMBI BEKTOPOB.

33. JluHeliHbIe BEKTOPHBIE IPOCTPAHCTBA.

Paznen 2. ®yHKknus 0JHON NepeMeHHOI

34. TloHsATHE MHOKECTBA, YJIEMEHTHI MHOYKECTBA.

35. Omnepanuu Hajg MHOXkecTBaMU. CueTHbIE U OeCUMCIICHHbIE MHOXKECTBA.

36. INonsarue Gpynkiuu. OOmacTh onpeneneHus 1 00JacTh 3HaYeHUST (PYHKIINH.

37. CrnocoObl 3a1aHus PYHKITUH.

38. TloHsTHE OOpaTHOM U CIIOKHOW () YHKIIHH.

39. DnementapHble pyHKIMM U uX rpaduku. [Ipumepsl: QyHKIMM U3AEpXKEK, crpoca,
MIPOU3BOJICTBEHHBIE QYHKIIUN OJHON NEPEMEHHOM.

40. TloHsATHe YUCIOBOM MOCIEAOBATEILHOCTH.

41. TlomsTMe mpenena MOCIEIOBATEIHPHOCTH, OTPAHUYCHHOW, OECKOHEYHO Majoh H
0EeCKOHEUHO OOJIBIION YHCIOBOH MMOCIEI0BATEILHOCTEMH.

42. CBoiiCTBa YUCIIOBBIX MOCIIEA0BATEIBHOCTEH, HMEIOIINX TPEICIT.

43. TlpenenvHbIi Mepexo] B HEpaBeHCTBaX. MOHOTOHHBIE MOCIEI0BATENbHOCTU. YHCIo
«e».

44. TlpumeHeHHE TEOpU TOCIE0BAaTEILHOCTH B (PMHAHCOBOI MaTeMaTUKe.

45. TlonsTue mpenaena.

46. TloHsaTHe orpaHUYeHHON, OECKOHEYHO MAJION 1 OECKOHEUHO OOJNBIION (HYHKITUH.

47. CgoiictBa GyHKINHA, UMEIOIIHX TIpeaes. OJHOCTOPOHHHE MPEIEIbI.



48. CpaBHeHHe O€CKOHEUHO MalbIX QyHKIU. [IBa 3aMedaTenbHBIX Mpeaena.

49. Ormpenenenne HEMPEPHIBHOW (PYHKITUH.

50. Toukwu pa3pbiBa QyHKIUI U UX KIacCUPUKAIHSL.

51. CgoiicTBa (hyHKIMI, HEMPEPHIBHBIX B TOuke. CBONCTBA (QYyHKIINNA, HETPEPHIBHBIX HA
orpeske. Vcnonp30BaHKe HETIPEPHIBHBIX M Pa3pbIBHBIX (PYHKIMI B SKOHOMHKE.

52. IlpousBonHas, ee reOMETPUUECKHUI U SKOHOMUYECKUIN CMBICII.

53. Tlonstue muddepennupyemoctd QyHknuu B Touke. HeobxoauMoe U T0CTaTOYHOE
ycioBue nuddepeHIupyeMOCTH.

54. luddepenmman PyHKIMHU, €ro TEOMETPUUYSCKUN CMBICTA, MPUMEHEHHE K
NPUOIMKEHHBIM BBIYMCIICHUSIM.

55. IlpaBuna guddepenuupoanus. [IponsBogHas crnoxunoit (pynkuuu. [IpowsBomnas
o0paTHO# (YHKIIUH.

56. IlpowsBomHas HesBHOH ¢yHKIuKU. [IpoW3BOMHBIE OCHOBHBIX 3JEMEHTAPHBIX
G YHKIIHA.

57. TlpousBomHbIe U qU(PepeHIINATBI BBICIIUX TOPSIKOB.

58. Ilpumenenue nuddepeHnnanoB B MPUOIMIKEHHBIX BBIYUCICHUX.

59. DneMeHTHI MpeAeIbHOTO aHAIH3A.

60. Teopembr ®epma, Poms, Jlarpanka, Ko,

61. IlpaBuio Jlonuras.

62. ®opmyna Teitnopa (MakjopeHa) U ee NIpPUMEHEHHE K MPUOIMIKEHHBIM
BBIYUCIICHUSIM.

63. [IpusHaku Bo3pactaHus U yObiBaHus QpyHKIHU. HeoOxomumoe ycloBue 3KCTpeMyma
¢dbyHkuH. JlocTaTouHOE YCIOBUE SKCTpeMyMa (DYHKITHH.

64. IlpumeHeHHe Teopuu FKCTpeMyMa QPYHKIIMH B 3a/1a4aX MUKPO U MAaKPOIKOHOMHKH.

65. Bemmykible U BorHyThie (QyHKUIMH. Touku mepernOa. BeIMyKIOCTP U BOTHYTOCTH
MIPOU3BOJICTBEHHBIX (PYHKITHIA.

Pazgen 3. DyHKuMA HeCKOJIbKHX MHepeMeHHbIX. HWHTerpajibHOe HcYHMCIeHUE
(yHKIUM OHOI ITepeMEeHHOM

66. ToueuHble MHOXECTBA M IIOCIEAOBAaTEIbHOCTH B N-MEPHOM  EBKJIHMJIOBOM
IIPOCTPAHCTBE.

67. N-mepHoe eBKINA0BO MpocTpaHcTBO. [loHsTHE 06MacTH. CBA3HOCTH 00IaCTH.

68. IlonsTHE QYHKIMH HECKOIBKUX ITEPEMECHHBIX.

69. Ilpenen u HempeppBHOCTh (YHKLIMU HECKOJIbKUX IepeMeHHbIX. CBOMCTBa
HETIPEPBIBHBIX ()YHKITHIA.

70. YacTHble MPOU3BOIHBIE U UX SKOHOMUYECKUN CMBICII.

71. Tlepsslii mosHbIil nuddepeniman.

72. TlpousBoaHas cnoxxHoW (pyHKmH. [Ipon3BoaHas o HanpasieHuo. I paueHT.

73. YacTHbIE MTPOU3BOIHBIEC BHICIINX TOPSIIKOB.

74. Teopema 0 paBEHCTBE CMEIIAHHBIX TPOU3BOIHBIX.

75. MuddepeHunansl BHICIIUX TOPSAKOB.

76. JlokanbHbIM SKcTpeMyM (YHKIMM OAHOW mnepeMeHHOM. HeoOxoaumoe ycioBue
JIOKAJIbHOTO 3KCTpeMyMa (pyHKIHU.

77. JlocraToyHOE€ YCJOBUE JIOKAJIBHOTO JKCTpeMyMa (YHKIHMU. MeToJ HauMEeHbIIUX
KBaJ[PaTOB.

78. TlonsaTue nepBooOpa3HOA.

79. HeompeneneHHbIN HHTETpAI, €TO CBOWCTBA, TAOJIUIIA HHTETPAJIOB.

80. Mertomp! MHTErpUPOBAHMS (3aMeHa TIEPEMEHHO W MHTETPUPOBAHKE IO YACTSIM).

81. UnterpupoBanue palnMoOHAIbHBIX JpoOei, MPOCTEUIINX HPPALUOHAIBHBIX U
TPUTOHOMETPHUYECKUX (QYHKIIHH.

82. OmnpeneneHHbIN UHTETpa KaK MPeAes HHTETPATbHBIX CYMM.

83. CaoiicTBa onpeseIeHHOro HHTEerpaia. Teopema o CpeHeM.

84. HWurerpan c nepeMeHHBIM BepxHUM mpezenoM. @opmyna Herorona-JIeiiOnua.



85. 3ameHa mepeMeHHO U MHTETPUPOBAHUE 0 YaCTSIM B ONPEICIICHHOM HHTErpaie.

86. HecobctBennsie nnterpansl. MaTerpan Diinepa.

87. T'eomeTpuyecKkuii  CMBICT ~ HECOOCTBEHHBIX  HHTETPAIOB.  DKOHOMHUYECKHE
NPUIOKEHHUS ONIPEACICHHOIO HHTErpaa.

Pa3nen 4. Psaiabl u quddepeHunanbHble ypaBHEHUs

88. TloHsATHE YHCIOBOTO Psijia U €r0 CYMMBIL. [ eoMeTpruecKre IPUI0KEHHUSI.

89. Heobxoammoe ycioBHe CXOAMMOCTH PsIa.

90. T'apmonuYeckuii psi.

91. CaoiicTBa cXOAAIIUXCS YUCIOBBIX PSIIOB.

92. 3nakonepemeHnHsie psasl. [IpusHaku cpaBHenus, Jamambepa u Komm.

93. UnTerpanbHbIi MpU3HAK.

94. 3nakonepemeHHsbie psabl. [IpuzHak JleiOamIIA.

95. AOGcomoTHas ¥ YCIOBHASI CXOIUMOCTD PSJIOB.

96. IlonsTHe OOMIEro M YaCcTHHIX pemeHui. 3axada Kommu.

97. TeopemMa O CylIECTBOBAaHMM U EIWHCTBEHHOCTH perieHus AuQQepeHnaibHOro
YpaBHCHHS.

98. VYpaBHeHHe ¢ pa3aenAOUMMHCS IepeMeHHbBIMA. OTHOPOTHBIE YPABHEHUSI.

99. Jluneitnbie ypaBHeHUs. Y paBHeHue bepHymu.

100. DxoHOMHUECKHE 3a/Ja4yd, CBOIAMIMECS K pemeHuo IudepeHInaIbHbIX
YpPaBHEHUU.

Pa3nea 5. Teopusi BeposiTHOCTEH

101. IlpenMer u 5Tambl CTAHOBJICHUS TEOPUM BEPOSTHOCTEH M MaTeMaTHYECKOil
cTaTUCTUKU. CTOXaCTUYECKUI SKCIIEPUMEHT, CIIy4ailHOe COOBITHE.

102. Omepaunu HaJ COOBITHIMU.

103. OcHoBHOM IPUHLIUIT KOMOMHATOPUKH. DOPMYITBI KOMOMHATOPHKH.

104. Krnaccudeckoe ornpeencHue BepossTHOCTH. CBOMCTBA BEPOSITHOCTH.

105. Teopema cioxeHUs! BEPOSITHOCTEN U CIEICTBUS U3 HEE.

106. YcnoBHBIE BEPOSITHOCTH.

107. Teopema YMHOXXEHHS BEpPOSTHOCTEH U cCiencTBus u3 He€. HeszaBHCHMOCTH
COOBITHIA.

108. dopmyna nmomHoM BeposTHOCTH. Dopmyna batieca.

109. dopmyna bepnynnu. HauBeposTHeliee 4ucio yCnexos.

110. JlokanpHas u UHTErpanbHas TeopeMbl MyaBpa-Jlamaca.

111. Cxewma bepnymnu. ®opmyna [lyaccona.

112. Ompenenenue ciaydyailHOW BelWYHMHBL. J[MCKpETHbIE M HENpPEpHIBHbIE CIydaiHble
BEJIMYMHBI.

113. JluckperHas ciydaiiHas BenWynMHAa © €€ 3aKOH pacmpeneneHus. [lpumepsr
JUCKPETHBIX PacIpeeIICHUN.

114. MaremaTtudeckoe OXHJIaHWE AUCKPETHOW cCiy4daiiHOM BenuuuHbl. (CBOMCTBa
MaTEMaTHUYECKOTO OKUIAHMS.

115. JIucnepcus JUCKpETHOM ciay4yaiHoi BeanuuHbl. CBOWCTBA TUCTIEPCHH.

116. HempepsiBHas ciydaitHas BennurHa. OyHKIMS pacrpeneeHus u e€ CBOHCTBaA.

117. TInoTHOCTH pacnpeneneHus ciydaifHol BelnduHbl. CBONCTBA MIIOTHOCTH.

118. UwmcnoBble XapaKTEPUCTHKHN HEMTPEPHIBHBIX CIYYaiiHBIX BEJMYHH.

Pa3nen 6. MaremaTnyecKasi CTATHCTHKA

119. 3amaum MareMaruueckoil craTUCTUKU. OCHOBHBIE MOHATHS MAaTEMaTHYECKOU
CTaTHCTUKH (T€HEepalibHas COBOKYITHOCTh, T€OpeTHUecKass (DYHKIHUS pacrpeaeneHus, BHIOOpKa,
9acTOTa, YaCTOCTh, SMIUPHUECcKas (PYHKIUS pacrpeaeNieHus).

120. Pacmpenenenne BbIOOpKH. [IpocTelimme craTUCTHYECKHE IMpeoOpa3oBaHUS
(BapualMOHHBINA psiA, pa3Max BapbUPOBAHUS, TPYNIUPOBKA 3HAYCHUH BHIOOPKH, MOJIUTOH,
TUCTOTpaMMa, CTyTIeHUaTas KpuBasi).



121. BeibopouyHoe cpemHee, MeauaHa, MoOJa, BBEIOOpPOYHAs JHUCIEPCHUs, CpeaHEe
KBaJIPAaTHUECKOE OTKIIOHEHUE, KOOPPUITMEHT BapuaIlii U METOJIbI UX pacyera.

122. Cratuctudeckre MOMEHTHI.

123. Toueunoe oOlLeHMBaHHE MapaMeTpoB pachpeneneHuif. CocToATeNbHBIE H
HECMENIEHHBIC OIICHKH.

124. Merom MOMEHTOB.

125. MHTepBanbHBIE OLEHKHM [apaMeTPOB  paclpeleleHui, X JIOBepUTEIbHAs
BEPOSITHOCTh U TOYHOCTb.

126. HaxoxnaeHue [OBEpUTENHHOIO HWHTEpBAJIA Ui OLIEHKA MaTeMaTHYECKOTo
O’KUIaHUS TIPU U3BECTHOW AMCIICPCUH.

127. HaxoxmeHue JOBEPUTEIHHOIO WHTEpPBAJIA Il OICHKA MaTeMaTHYECKOTO
OKUIaHUSI HOPMAJIBHOTO paclpeieieHus P HEU3BECTHOW AUCIIEPCHH.

128. HaxoxaeHue IOBEpUTEIHLHOIO WHTEpBAJIA JJISl OLEHKU CPEIHETO KBaJIpPaTUYHOTO
OTKJIOHCHUSI HOPMAaJIBHOTO pacIipeieICHusI.

129. 3apmaum Teopuu Koppersuuu. Buapl CBA3M MEXAYy CIy4alHBIMHA BETMYMHAMM.
YcnoBHoe cpenHee. Beibopounoe ypaBHeHHe perpeccun. KoppemsiuoHHoe mouie.

130. CrnaxuBaHHsI  OKCIIEPUMEHTAIFHOW  3aBHCHMOCTH  METOJOM  HAaWMEHBIIUX
KBaJ[PaTOB.

131. BribopouHoe ypaBHEHUE MPSIMOI JIMHUU PETPECCUHU.

132. Br160pOoYHBIi KOAPGHUIHEHT KOPPEISIUN U €0 CBOKWCTBA.

7.2. Tembl 10kJ12/10B (pedepaToB)

He npenycMoTpeHbl mporpaMMoil AUCIUILITUHBI

7.3. TeMbl NHCbMEHHBIX PA0OT (THIBI 32/1a4)

OBPA3EIL 3AJAHUA MOAYJBHOI'O KOHTPOJIA

JIoHEeKH roCyJapCTBEHHBIM YHUBEPCUTET
OKOHOMUYECKHH (PaKyIbTET
Kadenpa maremaTuky 1 MaTeMaTHYECKUX METOJ0B B 3KOHOMHUKE

OO6pazoBatenbHas MporpaMma: CreluaauTeT
CrermanbHocTh: 38.05.02 TaMmokeHHOE J1€710
Crnenunanuzamus: TamoxeHHOE AET0
Ounas ¢popma o06yuenus. Cemectp:1
YueOHas qucuuruinHa: «MaTeMaTHKay
Mopay/ibHasi KOHTPOJIbHAsA padoTa
Bapuant Ne n

1. Harucats onpenenenusi oOpaTHOM MAaTPHUIIBI M (POPMYITBI JJIsI HEE.
2. JlaHbl BEpIIMHBI TPEYTOIbHUKA A(ZL' 3) , B(3; 2) , C (—3; 0). Haiitu:

a) BHyTpeHnHuii yron B;

0) ypaBHEHHE MEIUAHBI, TPOBEACHHON W3 BepIIUHbBI C .
X+ X,— 2%, =6

3. Metonom ["aycca pemuth cuctemy 2% +3X, —7X, =16 .
SX +2X, + X, =16

4. BbIuucnuTh npenenbl PyHKIUi:



3 _ 2 B
1) lim(+X+6x-1-x); 2) lim2 Xt +2X14;3) lim X 2XHL gy iy L2O0SX

X—0 3 2

x> 3X° + x>1x* 45X + 4 x>0 X

. 2In(1—x)
5. BeIYMCIUTD Mpe/elt, UCIoib3ys npaBmwio Jlomurans: lim———=,
x-0 arctg2x

KPUTEPUHU OUEHUBAHUA 3AJAHUA MOAYJIBHOI'O KOHTPOJIA

Howmep 3aganus KomuuectBo 0atoB
1 5
2 5
3 5
4 5
5 5
Bcero 25

OO1mree KOIUYECTBO OasIOB 3a MPABHILHO BBINOJHEHHYIO PabOTy B IOJHOM OObeMe
cocrasigeT 25 0aJUIOB, B TOM YHCIE:

1. OmuH TeopeTuvecKkuid BOIPOC B Cliyyae IOJHOTO OTBeTa — 5 0aJlIoB; OTBET JaH HE
6omnpure yem Ha 50 % — mo 2-3 Gayia, OTBET OTCYTCTBYET WIJIM IOJTHOCTBIO HEMpaBHIbHBIA — O
0alIoB.

2. Pemenme kaxmod w3 4 3amad: MpaBWIBHOE peHICHHE — 5 OauioB; MPaBWIBHO
BBINKACAHBl (POPMYJIBI, HO €CTh apu(PMETUYCCKHE OIMMOKH B pacyerax — 3 0ajuia; MPUBEICHBI
YaCTHYHO OTpeJelIeHHbIe (OPMYIIBI WM CJICIAaHBl ONpEICICHHbIE pacdeTsl — 1-2 O6amr; Her
pemienus — 0 6amios.

Bpewms Ha BbInosnHeHue 3aanuii Ounera: 1,5 vaca.

B xozxe u3yueHus TUCHUIUIMHBI CTYJEHTHl FOTOBAT WHIMBUAYAIbHBIE 33/1aHUS IO BCEM
TeMaM Kypca.

7.4. O6pa3en 3K3aMeHAIlHOHHOTO OUJIeTa

JIoHEe KN roCyJapCTBEHHBIM YHUBEPCUTET
OKOHOMHUYECKHH (PaKyabTET
Kadenpa maremaTuky 1 MaTeMaTHYECKUX METOJ0B B 3KOHOMHUKE

OOpa3oBareibHas POrpaMMa; CIeIUAIUTET
CrenuanbHocTh: 38.05.02 TaMoXeHHOE nENI0
Crenuanu3arysi: TaMOXEHHOE JIEN0

Ounas, 3a0unast popma o0yuenus. Cemectp:2
YuebHas qucuuiuinHa: «MaTeMaTHKay)

DK3aMeHaAMOHHBIN Omjer Ne n

1. Tuddepennmanpable ypaBHEHUS 2-TO MOPSIKA.
2. Kimaccudeckoe ompeenienue BepossTHOCTH. CBOMCTBA BEPOSITHOCTH.

3. Haiitn pemenue an¢p¢epeHnnansHOro ypaBHEHHS, YIOBJIETBOPSIONIEE 33JaHHOMY
YCIIOBHIO: 2y'\Ix =y , y(4)=1.



G
= 3"(n+1)

5. IlpowsBoauTcss 7 HE3aBUCHUMBIX BBICTPEJIOB 110 IIEJIM, BEPOSTHOCTH IOMAJaHHUSI B
kaxaoMm — 0,6. HaliTu BEpOATHOCTh TOTO, YTO YUCJIO TMONafaHUil OyAeT He MEHbIIe 2-X U He

4. HaiiTi pagnyc ¥ HHTEpBaJl CXOIUMOCTH

ooJiblie 4-X.

KPUTEPUU OHEHUBAHUA SK3AMEHALIMOHHOI'O 3AJJAHUSA

Howmep 3amanus KonngectBo 6amion
1 8
2
3 8
4 8
5 8
Bcero 40

MakcumanpHasi 001asi cymMmma 0ajjoB, KOTOPYIO MOXET MOJYYHTh CTYJEHT, YCHEIIHO
BBITIOJTHUB BCE BUJIBI 3a7aHuii, cocTtaBisieT 40 6amios.

1. Kaxnaplii U3 IByX TEOPETHYECKHUX BOIPOCOB B CIIydae IOJIHOTO OTBETa — 8 0auioB;
orBeT naH He Oonbmie yeM Ha 50 % — mo 4 Oamna, OTBET OTCYTCTBYET MM TOJHOCTBIO
HenpaBWIbHbIN — 0 6aIoB.

2. Pemenmne kaxmod u3 3 3amay: OpaBWIbHOE pelleHHe — 8 OalioB; MPaBHIBHO
BBIMIMCAHBI OPMYJIBI, HO €CTh apu(MeTHUecKne OmUOKMA B pacueTax — 4 Oaiia; MPUBEIACHBI
YaCTUYHO ompeaeneHHble (OpMyNbl WIH CAENaHbl ONpENeNeHHbIe pacueThl — 2-1 Gamn; Her
pemenust — 0 6ayIoB.

Bpewms Ha BeInoNHEHUE 3aaHuii Ounera: 1,5 gaca.

8. PACIHIIPEAEJIEHUE BAJIJIOB, KOTOPBIE IOJIYYAIOT
OBYYAIOIIUECHA

OOmiast olleHKa 3HaHUM O00yyaromMXCs MO JUCHUIUIMHE MpoBoauTcs 1o 100-OammbHON
HIKaJIe HUCXOJs W3 MaKCUMyMa, NMpPHUBEACHHOro B Tabiuue Huxe. OpraHu3alloHHO-y4deOHas
paboTa B ayIUTOPHH OLIEHUBAETCA Ha OCHOBE TAKUX KPUTEPHEB KaK IMMOCENIAEMOCTb 3aHATHH,
CBOEBPEMEHHOE M KAaueCTBEHHOE BBHINIOJHEHHE JOMAIllHUX 3a/JaHUN, aKTUBHOCTb BO BpEMs
NPOBE/IECHUS JIEKIIMOHHBIX M NPAKTUYECKUX 3aHATHH (ydacTHe B OOCYKIACHHU TEKYLIEro M
IPOIIEHHOr0 MaTepuaia, peueHne 3a1a4 U T.11.).

Conepaareanupie Bun padorsl Bbanbl
MOJYJIH
Opranmn3anuoHHo-y4eOHas padoTa 5
Conepxarensupiii | CamocTosTensHas padora 10
MOIYJIb 1 KOHTpOJ‘ILHaH pa60Ta 15
Hroro 30
Opranu3annoHHo-yuebHas pabora 5
Conepxatenphbiii | CaMocTosITENBHASA PAOOTA 10
MOJIyJIb 2 MopynsHas KOHTPOJIbHAS paboTa 25
Hroro 40




Conepxarenbubiii | OpranuzanmoHHo-y4eOHast paboTa 5)
MOJYJIb 3 CamocrosiTenpHas padbora 10
KontponbHas padora 15
Hroro 30
3auer
OO0muit uTor 100
Opranu3annoHHO-y4eOHas padoTa 5
Conepxarenphbiii | CaMocTosTEIbHAA PAOOTa 5
MOJLyIIb 4 KonTtponbHas pabora 10
Hroro 20
OpranuzannoHHo-y4eOHast pabota 5
Conepxarensupiii | CamocTosiTensHas pabora 5
MOJIYJIb 5 KontponbHas padora 10
Hroro 20
OpranuzannoHHO-y4eOHast padboTa 2,5
Copnepxarensuplii | CamMocTosTEnbHAS paboTa 2,5
MOJTyJb 6 MonynbHas KOHTpoOsIbHas paboTa 15
Hroro 20
DK3aMeH 40
OO0mmii utor 100

CooTBeTCcTBHE 0AJIOB OLICHKE

OreHKa 110 MATHOAUIBHON IIIKajIe
KomuuectBo 6aninos =
s 100 ECTS | DOx3amen, nuddepeHnnpoBaHHbII 3auer
3auer
90-100 A OTJIMYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C XOpotHo 3a4TEHO
70-74 D 3a4TEHO
60-69 E YIIOBJICTBOPUTEIHHO B
35-59 FX HE 3a4TEHO
0-34 = HEY/I0BJIETBOPUTEIILHO o 3a9TeNo
1.

9. MATEPHAJIbBHO-TEXHUYECKOE OBECIEYEHME YYEBHOT' O
MPOLIECCA

VYuebHble 3aHATHS POBOAATCA B 7-M (yi1. YemockuHies, 186) u 5-M ydeOHBIX KopIycax
(yn. YemockuniieB, 189 B) yHuBepcutera. J[si mMpoBeAcHHS JCKIMOHHBIX M MPAKTHYCCKHX
3aHATUI TpeOyeTcst ayauTopus, OOOpYAOBaHHAash MEJIOBOW MM MapKepHOW JIOCKOW,
MYyJbTUMEAUMHBIA TPOEKTOP U dKpaH, HOYTOYK, KOMIUJIEKT y4yeOHOW MeOenu Uisl CTYAEHTOB,
pabodee mMecTo npenoaaBarens. Berxoa B IHTepHET poBoHOM Win ¢ ucrnonb3oBanuem Wi-Fi.

Jlnist caMOCTOSITETTbHON pabOThl  HMCIIONIB3YIOTCS TEKCTOBBIE W JJIEKTPOHHBIE PECypCHI
HayyHoii OMOAMOTEKM YHUBEpCUTETa M JIPYTUX HIIEKTPOHHBIX OMOIMOTEUHBIX 0a3 JaHHBIX,
y4eO0HO-METOIMUECKOe 00eCTieYeHHE, MPEICTABIEHHOE B Y4eOHO-METOANYECKUX KaOuHeTax 7-ro
(ayn.108) m 5-ro y4yeOHBIX KoprycoB (ayn. 207), mMaTepHaabHO-TEXHHUYECKYIO 0a3y ydeOHOM
nabopatopun  «OKOHOMUKO-MAaTEMAaTUYECKOIO MOJAEIMPOBAaHUE» Kadeapbl MaTeMaTUKH U



MaTEeMaTHYECKUX METOJIOB B IKOHOMHUKE M MEXKadeapaibHOH yueOHOH maboparopuu 3a09HOU
dhopmbl 00yUICHUSI.

B mnpomecce oOydeHHs CTYACHTBI HMEIOT BO3MOXKHOCTH HCIIOJIb30BaTh Y4eOHBIC
MaTepuaibl M0 JUCHUILIMHE «Bbiciias maremaTtuka», pa3melieHHble Ha ruiatdopme Moodle
[lenTpa JUCTAaHIIMOHHOTO O00Opa3oBaHus dSKoHOMHYecKoro (dakynprera «JloHl'Y». C
HCIIOJIb30BAaHUEM PECYPCOB IIAT(GOPMBI TUCTAHIIMOHHOTO 00pa30BaHUs TaKKe OCYILECTBISETCS
TEKYIIUHA KOHTPOJb 3HAHUM CTYJEHTOB Ha OCHOBE TECTUPOBAHUS U TMPOBEPKHU PE3yJIbTATOB
CaMOCTOSITENIbHOM pabOThI.

10. PEKOMEHJIOBAHHAS JIUTEPATYPA

10.1 OcHoBHas uTEpaTypa

1. TMommkoB FO.H. [IpakTukym pemieHust 3ajad 1O BBICIICH MareMmaTuke: ydeOHoe
nocodue JUIsl CTYIEHTOB, 00YYarOIIUXCS IO MPOrpaMMaM BBICIIEro 00pa3oBaHUs YKPYIMHEHHON
TPYyNIbl crienuaibHOCTeH M HampasieHuid moarotoBku 38.00.00 DxoHOMEKaA M ynpaieHue /
10 .H. ITommxkos, JI.A. I'nagkosa, A.B. Ilenamenko. — Jonenk: U3a-so JlonHY, 2022. — 444 c.

2. Tlommkos, FO. H. JluneitHas anreOpa: ydeOHOe mocoOue [Uisi  CTYACHTOB,
oOydaromuxcsi 1Mo MporpaMMaM BhICIIEr0 00pa30BaHUS YKPYNMHEHHOH rpymmsl mpodeccui,
crenualibHOCTe ©  HampaBieHuid moarotoBku 38.00.00 DkoHomuka W ymnpaBieHue /
1O. H. [Tommkos, A. B. Ilenamenko, T. H. 3arypckas. — Joneux: U3a-so JonHY, 2020. — 144 c.

3. Mommkos, FO. H. Jluneiinas anreOpa: Teopus M TNPaKTHKA: y4eOHO-METOIUYECKOE
nocodue JUIsi CTyIEHTOB, 0OYYarOIIUXCS IO MPOrpaMMaM BBICIIEro 00pa3oBaHUs YKPYIMHEHHON
TPYyMNIBl CrienUalibHOCTEH U HampasieHuid moarotoBku 38.00.00 DxoHOMEKa M ynpaieHue /
1O. H. Tlonmkos, A. B. Ilenamenko, T. H. 3arypckas. — Joneuk: M3a-so HdouHY, 2021. — 100 c.

4. TlommkoB FO).H. Maremaruka: ydeOHOE MOcoOue ISl CTYICHTOB, OOYYAIOIIUXCS TI0
nporpaMMe BbIciIero oOpa3zoBaHus crneuuanbHocTd 38.05.02 TamoxxenHoe neno / FO.H.
[Tonmkos, JI.A. I'maakoBa, A.B. [lemamenko. — Jlonenk: M3a-Bo loarHY, 2021. — 388 c.

5. Hommuko IO.H. Maremarnyeckuil aHanu3: NMpakTHKa pelIeHHs 3aaad. YuyeOHoe
nocobue JUisl CTy/IEHTOB, 00yJaromMXcsl 0 MPOrpaMMaM BBICIIET0 00pa30BaHUsl YKPYMHEHHON
IpymnIsl crenuanbHocTedl 1 HampasiaeHuid noarotoku 38.00.00 DxoHOMMKaA M ynpaieHue /
1O.H. INommkos, JI.A. I'magkosa, A.B. Cyxunun. — Jlonenk: M3a-so lorHY, 2022. — 293 c.

6. Matemaruka: yueOHOe mnocoOue i CTYJAEHTOB, OOy4yaromMXcsi MO Mporpamme
BhICIIeT0 oOpa3oBanus crenuanbHocTu 38.05.02 Tamoxkennoe neno / FO.H. Tlommkos, JI.A.
I'manxosa, A.B. Ilenamenko. — Jonenk: M3a-so JlouHY, 2021. — 388 c.

7. TlommkoB, 0. H. Jluneiinas anreb6pa: ydeOHOe TmOcoOuMe Jisi CTYICHTOB,
o0yyaroImuxcst Mo MporpaMMaM BBICIIEro 00pa30BaHMsA YKPYNMHEHHOM Tpymmbl MpodeccHii,
crienManbHOCTel M HampapieHuid moarotoBku 38.00.00 Dxonomuka u ynpasnenue / FO. H.
[Tommikos, A. B. Ilenamenko, T. H. 3arypckas. — Honeuxk: U3a-so JouHY, 2020. — 144 c.

8. IlpakTHKyM MO pemIeHuto 3aaa4d Kypca «Bpicmas maremaruka»: YdeOHOe TOcoOHe.
/Coct. H. B. Pymsnues, M. U. Measenera, 1O. H. Ilonmkos, A. B. Ilemamenko. — JloHenk:
JouHY, 2013. —439c.

9. O6mwmii Kypc BbICIIEH MaTeMaTHKH JJIs SKOHOMHCTOB: Yuel. JUIsl CTY/JEHTOB BY30B,
oOyuaromuxcs 1o 3koH. creu. / b. M. Pynsik, B. U. Epmakos, P. K. I'punuesuutoc u ap.; [lox
pen. npod. B. U. EpmakoBa; M-Bo obOpa3oBanusi Poc. ®eneparun; Poc. skon. akan. um. I'. B.
[Tnexanosa. — M.: UHOPA-M, 2006. — 655 c.

10. Beicmas wmaremaTMka JUIsI 9KOHOMHUCTOB: Y4YeOHUK JUIsi CTYACHTOB BY3OB,
obyugaroruxcs mo 3koH. cnenuansHocTsM / H. 1. Kpemep, b. A. Ilytko, 1. M. Tpumun u ap.;
non pexa. H. I Kpemepa. Bcepoc. 3a0u. (pUHaHCOBO-3KOHOMHUYECKHH HWH-T. — 3-€ M3A. —
Mocksa: FOHUTU TAHA, 2008. — 479 c.
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