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Pabouas nporpamma nuctuiuinHbl «MaTeMaTH4YeCKU aHAIM3» ISl 00yYaromuxcs 1o
HanpasieHuto moarotoBku 38.03.01 Dxkonomuka ([Ipodpunb: OUHAHCH U KPEIUT) COCTABICHA HA
ocHoBanuu ®DegepanbHOrO0 TrOCYJapCTBEHHOr0 00pa3oBaTENbHOTO  CTaHAApTa  BBICIIETO
oOpasoBanusi — OakamaBpuaT 10 HampasiieHuto mnoarotoBku 38.03.01 DkoHoMuKa,
YTBEP>KICHHOTO TpuUKazoM MUHHCTEpCTBA HAyKM U BhICIIEro oOpaszoBaHus Poccuiickoit
@enepaunn ot «12» asrycra 2020 r. Ne 954 (¢ usm. u gnon.), Ilopsaka opranuzauuu u
OCYyIIECTBICHUSI 00pa30BaTENIbHON JESATENbHOCTU 1O 00pa30BaTEIbHBIM IIPOrpaMMaM BBICIIETO
oOpazoBaHusi — TmporpamMmaM OakajgaBpuaTa, MporpaMMaM CIEHUAINTETa, porpamMmam
MarucTpaTyphbl, YTBEp>KIEHHOTO NpHUKa3oM MUHHUCTEpCTBA HAayKH M BBICIIETO OOpa30BaHUA
Poccuiickoit ®eneparuu ot 06 anpenst 2021 r. Ne 245 (¢ u3M. 1 J011.), B COOTBETCTBUU C yU€OHBIM
IIaHOM, yTBepkAeHHBIM YueHbIM coBeToM PI'BOY BO «Jlonl'V» mis nabopa 2025 rona.

Pazpabotunk:

npodeccop Kapeapbl MaTEMaTUKH

MaTEMaTHYECKUX METOZOB B SKOHOMHKE

I-p DKOH. HayK, JOLEHT 10 .H. ITonmxkos

JOTICHT KadeIpbl MATEMATHKH U MaTEMaTHYECKHUX
METOJIOB B DKOHOMUKE
kaHa. puz-mat. Hayk, morr JI.A. I'mankoBa

PaGouas Imporpamma on06peHa Ha 3aCCJaHuHn Ka(be,[[pbl MAaTEMAaTHUKHU 1 MAaTCMAaTHYCCKHUX
METOJ0B B ODKOHOMUKE

[Iporokoin ot 10.04.2025 r. Ne 9a

W.o. 3aBenyromiero kadgeapoii 10.H. ITonmxkos
COI'JTACOBAHO:

Jexan yueTHO-(prHAHCOBOTO (haKyIbTETa H. B. Anekceenko
16.04.2025 r.
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1. MECTO JUCIIATLJIMHBLI B CTPYKTYPE OBPA3OBATEJILHON
MHPOI'PAMMBI
TpeOoBaHNsl K NpPeABAPUTEIbLHON MOATOTOBKEe 00Y4alOUIUXCs, NMpealiecTBYIOIue 1
CONMYTCTBYIONIUE JUCHUIJIMHBI, HA KOTOPHIX OCHOBBIBAETCS U3yYeHHE TAHHOM: HeT
bazoBast moarotoBka 1o MmareMaTuke B 00beMe IporpaMMbl CpeIHEN IIKOJIBL.

JAMCHMIUIMHBI, KYPCOBble PadoThbl U NMPAKTUKHU, Ui KOTOPBIX OCBOEHHME IAHHOM
AUCHMIUIMHBI He00X0IMMO KAaK MpealecTBYIollee:

JTUCIUIUIMHBI pOTrpaMMbl OakanaBpuata: «JIuHeitHas anreOpa ¥ METOIBI ONTHMAIBHBIX
pemeHui», « Teopus BEpOATHOCTEH U MaTEMaTUYECKask CTATUCTHKAY, « DKOHOMETPUKAY.

2. OIMCAHHUE JUCHUIIJIMHBI

2.1. O0masi XxapaKkTepucTHKA

HanMmeHnoBaHue nokasatens 3HaueHue MMoKa3aTesl
Hazpanne oOpa3oBaTenbHOMN MPOTrpaMMbl 38.03.01 DxoHOMHMEKA
(ITpodhuis: PUHAHCH U KPEANT)

HIudp 1 Ha3BaHUE B COOTBETCTBUU C YUEOHBIM .
bp y b1.5.M4.4 MaremaTudecKnii aHaJIn3

ILUTAHOM
YacTs 00pa3oBaTEIEHON TPOTPAMMBI bazoBas yacTh
KomnuecTBO 3a4€THBIX €IUHHAL] / BCETO YaCOB 4/ 144

B cnyuae npenbsBiaeHuss OT oOOydarollerocss WJIM €ro pojauTens (3aKOHHOTO
IPEJCTaBUTEINISA) 3asBIEHUS] Ha OOydeHHe IO aJauTHPOBAHHOW 0Opa3oBaTEIbHON IMporpamme
BBICILIETO0 00pa30BaHUsl, MOJKPEIUIEHHOTO 3aKIOYEHHEM IICHUXOJIOr0-MEIUKO-TIEarornueckoi
komuccuu (IIMIIK) min menuko-counanbHoi sxcneptussl (MCD) ¢ peKOMEHIAMsIMU CO3/IaHHs
UHIUBUAYAIbHONM miporpammbl peaOumurtauuu u  adbwmmrtanuu  (UIIPA), nannas paOouas
IporpaMMa MOXeT ObITh aJalTHUPOBaHA C y4eTOM HMHIUBUAYaJIbHBIX OCOOEHHOCTEH 3/10pOBbs
oOyuJaroIerocs.

2.2. Pacnpeneienne 4acoB 1o ¢gopmMaM 1 nepuogam o0y4eHus

OO0111€€ KOJIMYECTBO YaCOB
o = CaMOCTOSI-
=Y 3 .
dopma obydeHus > g JIEKIU- nabopa- MPaKTHU- TENBHON BCero dopma
39 OHHBIX TOPHBIX YECKUX paboThI + KOHTPOJISI

KOHTPOJIb
OuHas 1 1 34 34 L 76 144 SK3aMeH
OuyHo-3204YHaA 1 1 10 10 124 144 SK3aMeH

3. HEJIN JUCHHUITJINHBI

ChopmupoBaTh y CTYJEHTOB CHUCTEMY TEOPETUYECKUX 3HAHHM U MPAKTUYECKUX HABBIKOB
II0 OCHOBAaM MAaTe€MaTH4YeCKOro  ammapara, O3HAaKOMUTb CTYJE€HTOB C  BaXHEHIIMMHU
MaTeMaTU4EeCKUMU  IOHATUSAMHU U YTBEPKACHUSAMHU; HAy4YUTh CTYACHTOB  IIOCTAaHOBKE
MaTeMaTHYECKOW MOJENN Ul CTAHJAPTHOM 3a/a4d M aHaJIu3a MOJYyYEHHBIX 3HAHUM; pa3BUTh y
CTYZICHTOB ONPEIENCHHYI0 TIPaMOTHOCTb, JOCTAaTOYHYIO JJISi CAaMOCTOSITENbHOW paloThl ¢
SKOHOMHUKO-MaTE€MaTHYECKON JTUTEPATYPOH.




4. KOMIIETEHIHUU OBYYAIOIIEI'OCsl, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHHUSA KOMIIOHEHTA OBPA30OBATEJIBHOM NPOT'PAMMBI, X
NHAUKATOPBI U IINTAHUPYEMBIE PE3YJIBbTATBI OBYUYEHUSA

4.1. Komnerenuuu
Obwenpogheccuonanvrvle Komnemenyuu
OIIK-1. CnocoGeH npuMeHsATh 3HaHUA (Ha TPOMEKYTOUHOM YPOBHE) 3KOHOMUYECKOM

TECOpHUH IIPpH PEHICHUHN IPUKIIAJHBIX 3a/1a4.

4.2. UnauKaTopbl KOMIeTeHI il

Komniereniuu MuaaukaTopsl Pe3ynpraTel 00y4IeHHS

OIIK-1. U-3. 3-1. 3naer
MaTeMaTUYeCKUi ammapar,
MIPUMEHSEMBIH T TOCTPOSHUS
OIIK-1. OIMK-1.3 TEOPETUUYECKUX MOJIEIIEH,
CriocoOeH MPUMEHSTh - OINKUCHIBAIOIIUX S3KOHOMUYECKUE

IIpumensier
3HaHU (Ha IPOMEKYTOUHOM - SIBJICHUS U IIPOLIECCHI MaKpO- U
. MaTeMaTHYEeCKH anmapat
YPOBHE) 3KOHOMHUYECKON [T peIICHIS THIOBBIX MHKPOYPOBHSI.
TEOPUH NPHU pelIeHUN p OIIK-1. U-3. V-2. Ymeer
HSKOHOMMYECKHX 3a1ad. .
NPUKJIaIHBIX 3a0a4 MPUMEHSATh MaTeMaTHIeCKUH arnmapar ¢

WCTIONB30BaHUEM T'padUIeCKUX U/IIN
anreOpanvyecKux METOIOB IS PELICHUS
TUITIOBBIX DKOHOMUYCCKUX 3aJa4

5. MIPOI'PAMMA JJUCHUIIJIMHBI

Tembl Kpatkoe conepxanue TeMsl

Cooeporcamenvnutii Mmooy 1.
Juppepenyuanvnoe ucuucnenue

Tema 1. 1.1. DnemMeHThI TEOPUU MHOXKECTB. J|eHCTBUTENbHBIE YHCIa
Huddepennna 1.2. ®yHKIMOHANIbHAS 3aBUCUMOCTb
JILHOE 1.3. IIpenen nociaea0BaTEIbHOCTH
WCYHCIICHHE 1.4. Tlpenen pyHKIMN

1.5. HemmpepsiBHOCTH PyHKIINH
1.6. ITpousBogHas u quddepeHuan
1.7. OcHoBHBIE TeopeMsbl 0 AuddepeHInpyeMbIx QYHKIHIX U UX PUMEHEHHE

Tema 2. 2.1. ToueuHble MHOXECTBAa M TMOCJIEIOBATEIBHOCTY B N-MEPHOM €BKIUJOBOM
OyHKIIH MPOCTPAHCTBE

HECKOJIbKHUX 2.2. OyHKIY HECKOJIBKUX TEPEMEHHBIX

MEPEMEHHBIX 2.3. IIpousBoubie U quddhepeHnransl QyHKIUNA HECKOIbKUX MTEPEMEHHBIX

2.4. Knnaccuueckue METObI OITUMHU3ALIN

CopepxaTenbHbBIA MOAYJD 2.
WurerpansHoe ucuuciaenue. Psapl.

Tema 3, 3.1. HeonpeneneHHbIi HHTETpaT
NuterpanbHoe 3.2. OmnpeneneHHbli HHTETpa
HCYHUCIICHHE 3.3. [lonsTHE O KpaTHBIX HHTETpAJIAX
Tema 4. Psiast 4.1. YncmoBsie psIbI

4.2. [lpumeHeHune Teopuu pAaoB B PMHAHCOBOM MaTeMaTHKe
4.2. CtenieHHBIE PsAbL

Tema 5. 5.1. O6bikHOBeHHBIE D hepeHIraIbHbIe YPaBHEHUS IEPBOTO MOPSIKA




Huddepenuna 5.2. O0ObikHOBeHHBIE AU (epeHInaIbHbIe yPaBHEHHUS BHICIIUX TOPSIKOB

JBbHBIC 5.3. Cuctemsbl 0OBIKHOBEHHBIX THhepeHnnanbHbIX ypaBHEHHI IIEPBOTo HOPAAKa
ypaBHEHUS 5.4. OObIyHBIE Pa3HOCTHBIC YPaBHEHUS

Tema 6. 6.1 IlonsTre hyHKIMOHATA.

DeMeHTHI 6.2.IlpuMeHeHre TEOPHH ONTHMAJIBHOTO YIPABICHHS K PEIICHUI0 SKOHOMUYECKHX
TEOpHH 3a/1a4.

ONITUMAJILHOT

0 yIIpaBJICHHS

6. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHbI

6.1. ®opma oOyueHnusi — ouHas, kypc — 1, cemectp — 1

HaumenoBanus COACPIKATCIBbHBIX MO,ELYJIefl

KonuuectBo yacos

U TEM Jlexi. | Jlabop. | ITpakT. | CPC+K | Bceero

Coaep:xatebHblii Moayab 1. Jugpgepenyuanvnoe ucuucnenue

Tewma 1. Jugppepenyuanvroe ucuucienue 8 8 18 34

Tema 2. Qynxyuu HeCKOILKUX NePEMEHHBIX 6 6 22 34

HToro no copep:karebHOMY MOayIi0 1 14 14 40 68
Coaep:karejbHbIH MOAYIb 2. Humezpanvnoe ucuucnenue. Paowi

Tema 3. Uumeepanvroe ucuucnenue 8 8 6 22

Tema 4. Paowv 4 4 10 18

Tewma 5. Jugppepenyuanvuvie ypasuenus 4 4 10 18

Tema 6. Dnemenmul meopuu ONMUMAILHO20 4 4 10 18

ynpaesienus

Hroro no conepxareibHOMy MOIYJIIO 2 20 20 36 76

Bcero no komnonenty OITOIIL 34 34 76 144

6.2. ®opma 00yuyeHUsI — 0UHO-3a04HAasl, Kypc — 1, cemecTp — 1

HaumeHoBaHus cofepkaTesbHbIX MOYJIEH

KonmuectBo yacoB

U TEM Jleku. | JlaGop. | IIpakT. | CPC+K | Bcero

CopepxarenbHblii Monyab 1. Juggepenyuanvnoe ucuucnenue

Tema 1. Jugppepenyuanvroe ucuucienue 3 3 28 34

Tema 2. Qyukyuu HeCKOAbKUX NEPEMEHHBIX 3 3 28 34

HToro no coxep:xkareJbHOMY MOAYIH0 1 6 6 56 68
CopepxarenbHblii MOLYIb 2. Humezpanvroe ucuucnenue. Paowvt

Tema 3. Uumeepanvroe ucuucnenue 1 1 20 22

Tewma 4. Paosi 1 1 16 18

Tema 5. Jugppepenyuanvuvie ypasuenus 1 1 16 18

Tewma 6. Onemenmuvr meopuu ONMUMATLHO20 1 1 16 18

ynpasieHus

Hroro no conepxareibHOMY MOIYJIIO 2 4 4 68 76

Bcero no komnonenty OITIOITL 10 10 124 144

7. OHEHOYHBIE MATEPHAJIBI (CPEACTBA) JISI TEKYIIEI'O KOHTPOJISA

YCHEBAEMOCTH, TIPOMEXYTOYHOM ATTECTAIIUA

7.1. KoHTpo/ibHbIE BONPOCHI

ConepxareabHblii MoayJsb 1. Jugpgepenyuanvroe ucuucnenue

1) IlonsTue MHOXXECTBA, 3JICMCHTBI MHOXKCCTBA.




2) Onepanun Hax MHOKecTBaMU. CueTHBIC U 0€CYUCIICHHBIE MHOXKECTBA.

3) PazButue noHsATHS YKCIIa: HATYPaIbHBIC, LIEJIbIC, PAIIMOHANBHBIC U ACHCTBUTEIHLHBIC YHCIIA.
I'eomerpuueckast UHTEpIIpEeTaLUs IeHCTBUTEIbHBIX YUCEIL.

4) Ionstue pynkun. OdnacTe onpeneneHus 1 001acTh 3HaYCHUS PYHKITUH.

5) CriocoOwl 3amanust GyHKIIUH.

6) ITonsiTrie 0OpaTHOM U CIOXKHON (PYHKLIUH.

7) DnementapHble pyHKIUHU U ux rpaduku. [Ipumepsl: pyHKINN U31EpKeEK, cripoca,
MIPOU3BO/ICTBEHHBIE (DYHKIIUH OJHOM MEPEMEHHOIA.

8) [loHsATHE YKCIIOBOM TIOCIEIOBATEIIHHOCTH.

9) IlonsTHE Mpeena mociea0BaTeIbHOCTH, OTPAHNYEHHOM, 0ECKOHEYHO MaJloi U OECKOHEYHO
0OJIBIION YMCIIOBOM IMOCIIEN0BATEIBHOCTE.

10) CBoiicTBa YMCIOBBIX MTOCIEA0BATEILHOCTEN, UMEIOIINX MPEEIL.

11) IIpenenbHbIi IEpexo/] B HEPABEHCTBAX. MOHOTOHHBIE ITOCIIEAOBATEILHOCTH. UHCIIO «e».
12) [IpumeHeHne TeopHii MOCIEe0BATENBHOCTY B (PMHAHCOBON MaTeMaTHKe.

13) [HonsTne mpenaena.

14) onsTre orpaHMYEHHON, OECKOHEYHO MaJION M OECKOHEYHO OOJIBIION (DyHKITHH.

15) CpoiictBa pyHkuuii, nMeromux npeaen. OAHOCTOPOHHUE MPEIEbI.

16) CpaBHeHHe OeCKOHEUHO MaNIbIX (QYHKIMH. /[Ba 3amMeyaTenbHBIX Mpeaena.

17) Onpenenenue HenpepbIBHON (QyHKIIUH.

18) Touku pa3psiBa GyHKIMN U UX KIIACCH(PHUKALINS.

19) CoiictBa pyHKIHMI, HETPEPHIBHBIX B Touke. CBONCTBA (YHKINI, HEITPEPHIBHBIX HA
orpeske. Micnonp30BaHre HETIPEPHIBHBIX M Pa3pbIBHBIX (DYHKIIHI B YKOHOMHKE.

20) IIpousBoaHasi, ee FeOMETPUUECKUN U SKOHOMHUYECKUI CMBICI.

21) lonstue nuddepenuupyemoctn GpyHKmH B Touke. Heodxoanmoe u 1ocTaTouyHoe
ycnoBue nuddepeHnupyeMocTu.

22) Tuddepennman GyHKINHN, €0 TEOMETPUIECKHA CMBICI, IPUMEHEHNE K TPUOIMKEHHBIM
BBIUUCIICHUSIM.

23) Ipasuna muddepenmpoBanns. [IponsBoaHas cinoxnoit Gpynkiun. [Tponssonnas
o0OpaTHOM (YHKITHH.

24) IlponzBoanas HesBHON (yHKIUH. [Ipor3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKITHH.
25) IIpousBoansie u auddepeHnanbl BHICIIUX TOPSIKOB.

26) Ilpumenenue nuddepeHuanoB B IpUOIMKEHHBIX BEIYUCICHUSX.

27) DneMeHTHI MPeesIbHOTO aHAIN3A.

28) Teopembl ®epma, Pomns, Jlarpamka, Komn.

29) Ilpasuso JlonuTans.

30) ®opmyina Telnopa (MakiiopeHa) u ee IpuMeHEeHNEe K MPUOTMKEHHBIM BEIYHCIICHUSIM.
31). Ilpuznaku Bo3pacTanus U yobiBauus GyHkiuu. Heobxoaumoe ycinoBue sKkcTpeMyma
dbyukuun. JloctaTouHOE YCI0BHE IKCTpEeMyMa PYHKIIUHU.

32) [IpumeHeHHne TeOpUH IKCTpeMyMa (PYHKLUH B 3a/1a4aX MUKPO U MaKpPO3KOHOMHUKH.

33) BeinykJible U BOrHyThie QyHKIMH. Touku nepernda. BeImyKi0cTh 1 BOTHYTOCTb
MIPOU3BO/ICTBEHHBIX (DYHKIIMH.

34) ToueuHble MHOKECTBA U MOCJEI0BATEIbHOCTH B N-MEPHOM €BKJIMJIOBOM IIPOCTPAHCTBE.
35) n-mepHOE eBKINI0BO MpocTpancTBo. [loHsTHE 001acT. CBSI3HOCTH O0IACTH.

36) IonsTne GyHKIIMHA HECKOJIBKUX MIEPEMEHHBIX.

37) Ilpenen u HeMPEPBHIBHOCT (DYHKIIMU HECKOJIBKHX MepeMeHHbIX. CBOWCTBA HEMPEPBIBHBIX
GbyHKIUH.

38) YacTHble MPOU3BOAHBIE U X IKOHOMUYECKHH CMBICII.

39) IlepBsiii nonHbIi nuddepenuan.

40) IIpousBoanas cioxxHoi ¢pyHkimu. [IponsBogHas o HanpaBieHuo. I'pagueHt.

41) YacTHble NPON3BOAHBIE BBICIINX MOPSIKOB.

42) Teopema 0 paBEeHCTBE CMEIIAHHBIX MPOU3BO/IHBIX.

43) lucddepennmansl BEICHINX MOPSAIKOB.



44) JlokanpHBIN SKCTpeMyM (QYHKIIMH OJTHOM nmepeMeHHon. Heobxoaumoe ycioBue
JIOKAJIBHOTO IKCTpeMyMa (PYHKIIHH.

45) locTatouHoe yCI0BHE JOKAIBHOTO 3KCTpeMyMa (pyHKuuu. MeTo; HauMeHbIINX
KBaJ[PaTOB.

46) ITon6op mapamerpoB ¢pyuknuu Ko66a-/lyriaca MeTo1o0M HaMMEHBIITUX KBaJIPaTOB.
47) I'moGanbHbIA SKCTPEMYM. Y CJIOBHBINA AKCTPEMYM. DKOHOMHUYECKUE MTPHIIOKEHHS.

Conep:xarejbHblii MOAYJb 2. Hnmezpanvhoe ucuucienue. Paoot.
48) ITonsiTe mepBoOOpa3HOM.
49) HeomnpeneneHHbIi HHTErPall, €r0 CBOMCTBA, TA0JIMIIA MHTETPAJIOB.
50) Meronbl HHTErpUpOBaHUS (3aMEHa IEPEMEHHON U MHTETPUPOBAHNUE 110 YACTSAM).
51) UnTerpupoBanue paiMoHaIbHBIX Ipo0Oei, MPOCTEHIINX UPPALMOHATIBHBIX U
TPUTOHOMETPUUYECKUX (PYHKIIHH.
52) UnTerpasl, KOTOpbIE HE BHIPAXKAIOTCS Yepe3 dJIeMEHTapHbIe (DYHKIIHUH.
53) OnpeneneHHbIN HHTETPAT KaK MPEe HHTETPAIbHBIX CYMM.
54) YcnoBue HHTETpUPYEMOCTH (PYHKLUH.
55) CaoiicTBa omnpe/ieieHHOro HHTerpasia. Teopema o cpeHeM.
56) Unrerpan ¢ nepeMeHHbIM BepxHUM npenenom. @opmyna Hetotona-Jlelionuna.
57) 3ameHa nepeMeHHON M UHTETPUPOBAHUE 110 YACTSM B OIIPEICJIEHHOM UHTErpase.
58) HecobcTBennbie nHTErpaibl. HTETpan Diinepa.
59) IpubnuxeHHOE BEIYUCICHHE ONPEIEIEHHBIX HHTETPaJIOB.
60) I'eomeTprueckuii CMbICII HECOOCTBEHHBIX MHTEIPAIOB. DKOHOMUYECKHE TPUIIOKEHUS
OIpeJIeIEHHOT0 UHTErpaa.
61) I'eomerpuueckas HHTEpHIpETALMs U OCHOBHbIE CBOWCTBA JABOMHOIO UHTETpaa.
62) IToHsATHE TOBTOPHOT'O HHTErpaJIa.
63) Teopema 0 CBEJICHUU MHTETPaa K TIOBTOPHOMY.
64) IloHATHE YUCIIOBOIO psAJia U €ro CyMMBbI. 'eoMeTpruecKue npuiIoKeHus..
65) HeoOxomumMoe yciioBHe CXOAMMOCTH PsJia.
66) 'apMOHUYECKUI PSJI.
67) CBoiicTBa CXOASMIINXCS YUCTOBBIX PSIIOB.
68) 3nakonepemennsle psabl. [IpusHaku cpaBHenus, Janambepa n Komm.
69) NnTterpanbHblii MpU3HAK.
70) 3nakonepemennsle psabl. [Ipusnak JleitOnuma.
71) AGcomoTHas ¥ YCTIOBHAsI CXOJIUMOCTD PSIIOB.
72) Paguyc 1 HHTEpBaJI CXOAUMOCTHU CTENIEHHOT'O psja.
73) Iounennoe nuddepeHpoBaHNE U HHTETPUPOBAHUE CTETIEHHBIX PSI/I0B.
74) Pansl Telinopa u MakiopeHa.
75) PaznoxeHue 31eMEeHTapHbIX QYHKIMIA B CTENICHHBIE PSIJIbI.
76) IIpuMeHeHHEe CTETIEHHBIX PSAA0B K MPUOIMKEHHBIM BBIYMCICHUSM.
77) CreneHHbIe Psiibl B KOMIUIEKCHOM 00JIacTH.
78) Ilonsatue obuiero u yacTHbIX pemeHui. 3agaya Ko,
79) TeopeMa o CylecTBOBAaHUU M €IUHCTBEHHOCTH pelieHus nuddepeHaibHoro
YPaBHEHUH.
80) YpaBHeHue ¢ pa3aensomuMucs nepeMeHHbIMA. OJHOPOIHBIE YPaBHEHUSI.
81) JIuneitnble ypaBHeHUs. YpaBHeHue bepHymu.
82) DxoHOMUYECKHE 331a4H, CBOJSIIMECS K pelIeHnIo TuddepeHIaTbHbIX YpaBHEHU N
83) IlonsTHE 0011eT0 U YaCTHBIX petleHni AuddepeHnanbHbIX YpaBHEHUH BBICIIINX
MOPSIKOB.
84) Teopema cy11eCTBOBaHUS M €JUHCTBEHHOCTH PEILICHHS.
85) Jluneitnsle nudpepeHuanbHbIe ypaBHEHHS! BHICIIUX TOPSAKOB.
86) BpoHckuaH.
87) CtpykTypa obmiero pemieHus. JInHetHbIe OTHOPOIHBIE YPABHEHHUS BBICIIIETO MOPSIKA C
MOCTOSIHHBIMU K03 punimenramu.



88) Jluneitapie HeogHOPOAHBIE AU depeHITnaTbHbIC YPAaBHEHUS BBICIITUX MTOPSIKOB.
89) Meto Bapuanuu NOCTOSHHBIX.

90) JIuneitHpie HEOTHOPOAHBIE YPABHEHHSI BHICIIMX MOPSAIKOB C IOCTOSITHHBIMU

KO3 PHUIHEHTaMU U PABOX YaCThIO CIICIUATFHOTO BU/IA.

7.2. Tembl 10K1a710B (pepepaToB)
He npenycMmoTpeHsl mporpaMmoin AUCUUTLIAHBI

7.3. TeMbl NUCbMEHHBIX PadoT (TUIBI 32/1a4)
OBPA3EL 3AJAHUA MOAYJBHOI'O KOHTPOJIA

®I'BOY BO «JIOHELIKMI1 TOCY JAPCTBEHHBII YHUBEPCUTET

OO0pa3oBarenpHas mporpamMma: OakaaaBpuar

Hanpasnenue noaroroku: 38.03.01 «9xoHOMUKa»

[Ipoduns: «DuHAHCH U KPEAUT

Cemectp: 1 (ounast popma o0yuenust); kypc: 1 (ouHo-3a0unas popma 0OydeHws)
YyeOHas qucnumuinHa «MaTeMaTHIeCKUN aHAIIN3Y

BUJIET Ne n

1. Teopemuueckoe 3a0anue. I1paBuno Jlonurans pacKpbITUS HEOMIPEACICHHOCTEH.
2. Teopemuueckoe 3adanue. OrmpeneneHue (yHKIMM MHOTUX TnepeMeHHbIX. [Ipexen wu
HENPEPBHIBHOCTH (PYHKIIMH B TOUKE.

3. IlIpakmuueckoe 3a0anue. BeaucauTh npeaensbl QyHKINN:

_ Tx—=2x* 392
||mﬁ I|m—.
1) e 4x" +3X° +1- 2) x>0 arcsinx

4. Ilpakmuueckoe 3ad0anue. ViccrenoBars (GyHKIIUIO Ha HEMPEPHIBHOCTb.
e, X <0,
y=4 x*, 0<x<2
6—X X> 2.

_ay2 3
5. Ilpakmuueckoe 3adanue. BbYUCIUTh TPOU3BOAHYIO (PYHKITUU Z=3X"y+2X —y+2 B

M (2, I'=(43)

-1
TOYKE ) 10 HaIlpaBJICHUIO BEKTOpa

VYTBepxeHo Ha 3aceanuu kapeapsl MMMD, npotokon N oT

W.o. 3aB. kadenpoit 1.3.H., nou. [Tommkos FO.H.

[IpenonaBarens

Kpurtepuu oneHnBaHus 3aJaHusi HA MOAYJ/IbHbIl KOHTPOJIb

MakcumanbHas 0011as cymma 0anioB, KOTOPYIO MOKET MOMYyYUTh CTYJEHT, YCIEITHO
BBIIIOJIHUB BCE BHUJBI 3aJJaHUIM, COCTABIIIET 25 0aIoB.



1. /IBa TeopeTHYECKHX BOMPOCA, KAXKABIM U3 KOTOPBIX B ClIy4yae MOJIHOTO OTBETAa — MO 5
6as1oB; OTBET JaH He Oosnblre yeM Ha 50 % — mo 2 6asia, OTBET OTCYTCTBYET MIIM OJTHOCTBIO
HeTpaBWIbHBIN — 0 OaJIIOB.

2. Pemenue kaxaoi u3 3 3a1a4: MpaBUIbHOE pelIeHue — 5 6aJUI0B; MPaBUIILHO BBIMHCAHBI
(bopMyIIbl, HO €CTh apupMeTHYECKHEe OIIMOKH B pacyerax — 2 Oaiia; NpuBeIeHbl YaCTHYHO
orpeJiesieHHbIe (POPMYIIBI MITH CIeNIaHbl OIlpeesieHHbIe pacueTsl — | 6ar; Het pemenus — 0
6aos.

Bpewmst Ha BeIonHEHME 3a1aHui Ounera: 1,5 gaca.

7.4. O6pa3sen coaep;KaHUA IK3aMEHAIMOHHOr0 Oumiera (IPpH HAJIMYMH IK3aMeHa 0
JUCHMILJINHE)

®I'BOY BO «JIOHELIKMI TOCY JAPCTBEHHBIN YHUBEPCUTET»

OO6pa3oBarenbHas nporpamma: 0akagaBpuar

Hanpagsnenue noaroroku: 38.03.01 «DxoHOMUKa»

[Tpodunb: «DuHAHCH U KPEAUT

Cemectp: 1 (ounas popma oOyuenust); kype: 1 (ouno-3a04Has hopma 0Oy4eHuUs)
VYyebnas nucnuiuimaa «MareMaTUuYeCKUil aHaIn3»

BUJIET Ne n

1. DOkcrpemyM OGYyHKIMM OAHON mepeMeHHON. HeoOxomumoe U J0CTaTOYHOE YCIOBUE
IKCTpeMyMa QYHKITUU OJJHOU TIEPEMEHHOM.
2. CBoiiCTBa CXOASAIIUXCS YUCTOBBIX PSI/IOB.

dx

3
3. Borumcnuts uaTerpan = VX VX

—1)n.
4. WccnenosaTh Ha CXOAUMOCTD PSIJI Z;’le( )" m

n2+7 °

xydx + (x+1)dy =0

5. Haiitu pemienue ypaBHeHUs
VYTBepxeHo Ha 3aceanuu kapeapsl MMMD, npotokon Ne ot

N.o. 3aB. kadenpoit 1.3.H., goil. [Tommxkos FO.H.

[IpenonaBarens

KPUTEPUU OHEHUBAHUA DK3AMEHAIIMOHHOI'O 3AJAHUA

MaxkcuMmanbHast 0011ast cymMmma 0aliyioB, KOTOPYIO MOXKET MOJTYYUTh CTYACHT, YCIEITHO
BBINIOJIHUB BCe BUBI 3aJaHui, cocTasisgeT 40 0aios.

1. JIBa TeOpeTHYECKUX BOMPOCA, KAXK/IBIM U3 KOTOPHIX B CIIy4ae MOJIHOTO OTBETa — M0 8
0ay10B; OTBET J1aH He Oosblie yeM Ha 50 % — 1o 4 6ayIoB, OTBET OTCYTCTBYET MJIH MOJTHOCTHIO
HEeMpaBUIbHBIN — () 6aIoB.

2. Pemenne kax o u3 3 3a7a4: MpaBWIIBHOE pEIIeHNE — § OAJIJIOB; TPABUIHLHO BBHITUCAHBI
(hopMyIIbI, HO €cTh apupMETHIECKHE OIUOKU B pacueTax — 4 06ayioB; MPUBEACHBI YACTUIHO
orpeesieHHbIe (POPMYITBI HITH CIeTIaHbI OTIpeielIeHHbIC pacueTsl — 2-1 0aynt; Het perreHus — 0
0asoB.



8. PACITPEJAEJIEHUE BAJIJIOB, KOTOPBIE IIOJYYAIOT OBYUYAIOIIUECH

OO0mias oleHka 3HaHWKA OOYYArOIIUXCs MO AMCHUIUIMHE TpoBoautcs 1o 100-0ammpHOM
IIKaJde HCXOJs U3 MakKCHUMyMa, MPUBEICHHOTO B Tabiuie Hike. OpraHu3alnoHHO-ydeOHas
paboTa B ayJUTOpPHM OIICHUBACTCS HAa OCHOBE TAKHWX KPHUTEPHUEB KaK IOCENIAEMOCTh 3aHSTHH,
CBOCBPEMEHHOE M KAYECTBEHHOE BBIMOJHEHUE JAOMAIIHUX 3aJaHUM, aKTUBHOCTb BO BpeMs
MPOBEACHUS JICKIIMOHHBIX W MPAKTHYECKUX 3aHATHH (ydacTue B OOCYXICHHU TEKYIIEero M
MPOMICHHOI0 MaTepuaa, peleHue 3aay 1 T.11.).

Conep:kaTtebHble
aep Bup padotsl Bbaniabl
MOIYJIH
OpranuzanonHo-yueOHast paboTa CTyIeHTa B Ay TUTOPHH 25
CamocrosTensHas paboTta 7,5
CoaepmaTeanLIﬁ WuanusnnyansHas padora 75
MOAyJb 1 AUBUILY p !
MopynpHast KOHTpOJIbHAs padoTa 25
Hroro 42,5
OpranuzanonHo-yueOHast paboTa CTyIeHTa B Ay TUTOPHH 2,5
ConepsKaTenbHbIi CamocrosiTensHas paboTta 7,5
MOZYJIb 2 WnnuBunyaneHas pabora 75
Hroro 17,5
IK3aMeH 40
OO0t uror 100
CooTBeTcTBHE 0AJVIOB OLICHKE
OleHKa 110 Ouerka 1o 100- O1ieHKa 110 MITHOAIILHOM IIKaJIe
mkane ECTS | 6annbHO# mikane sk3aMmeH, AU epeHIIUpPOBAHHbIN 3a4eT 3a4er
A 90-100 5 (OTJIMYHO) 3a4TEHO
B 80-89 4 (xoporo) 3a4TEHO
C 75-79 4 (xopomo) 3a4TEHO
D 70-74 3 (y1OBIETBOPHUTENIHHO) 3a4TEHO
E 60-69 3 (YIOBJIETBOPHUTEIILHO) 3a4TEHO
FX 35-59 2 (HeyIOBIIETBOPHUTEILHO) C HE 3a4TEHO
BO3MOKHOCTBIO TIOBTOPHOM aTTeCcTaluu
F 0-34 2 (HEYIOBJICTBOPUTEIILHO) C HE 3a4TEHO
BO3MOHOCTBIO TIOBTOPHOM Cjauu IpU
YCIIOBUH 00s13aTeNIbHOTO Habopa
JIOIOJIHUTEIBHBIX 0aJIJIOB

9. MATEPUAJILHO-TEXHUYECKOE OBECIEYEHME YYEBHOI'O
MPOLIECCA

VYueOHbIC 3aHATHA 10 AUCHUIUIMHE «MaTeMaTHYecKuii aHalu3» MPOBOJIATCS B 8-M
yueOHOM kopmyce (r. Jlomenk, yn. YemtockunieB, 1. 198a) ynuBepcuterta. Jlns mpoBeneHUs
JIEKIIMOHHBIX M TPAKTHYECKUX 3aHATHH TpeOyeTcs ayauTopusi, 00OpyJAOBaHHAs MEIOBOW WIH
MapKepHOH JTOCKOH, MyJTbTUMEANMHBIN MPOSKTOP U DKpaH, HOYTOYK, KOMILIEKT Y4eOHOH MeOenu
JUIsl CTYyJIEHTOB, pabodee MecTo mpemnojaBarenisi. Beixom B VHTEpHET NpOBOAHOW WM C
ucnosb3oBanuemM Wi-Fi.

Jnst camocTOATEeNbHON pabOThl HWCIONB3YIOTCSA TEKCTOBBIE W DJIEKTPOHHBIE PECYPCHI
Hayunoii O6uOnmoTekn yHUBEpCUTETa U APYTUX DIEKTPOHHBIX OWOIMOTEYHBIX 0a3 ITaHHBIX,



y4eOHO-METOIMYECKOE OOECIeUCHHE, MPEACTaBICHHOE B yUeOHO-METOIMYECKOM KabuHeTe 8-TO
yuebHoro kopmyca (ayza. 105).

B npomecce oOyueHuss CTyIEHThl HMMEIOT BO3MOXXHOCTh HCIIOJIB30BaTh Yy4eOHBIE
MaTepHalibl 10 JAUCIHUILUIMHE «MareMaTHYeCKHi aHainu3», pa3MelleHHbie Ha atdopme Moodle
Ilentpa auctanimoHHoro odpa3zoBanus 3KoHOoMHUYeckoro ¢akyiabrera PI'BOY BO «/lonl'V». C
WCIOJIb30BAHUEM PECYPCOB IIATPOPMBI TUCTAHIIMOHHOTO OOYUYEHHUS TAaKKE OCYIIECTBISICTCS
TEeKYIIH KOHTPOJIb 3HAHHWM CTYJAEHTOB HAa OCHOBE TECTUPOBAHMSI, pa3MEILIEHUS Ui MPOBEPKHU
PE3YJIbTaTOB CAMOCTOSATEIBLHOU PabOTHI.

1. Jucmanyuonnwiii kypc «Mamemamuyeckuil ananu3) Iis CTYJECHTOB HaIpaBICHUS
nmoarotoBku 38.03.01 DOxonomuka (Ilpogune: Dumancer u xpeoum) JIOCTYIEH IO CCBUIKE Ha
wiatpopme Moodle IlenTpa aucTaHIMOHHOTO O0ydYeHHs 3KOHOMHYECKOro (dakynbrera ['OY
®I'BOY BO «JlouI'V»: http://ef.donnu-support.ru/moodle/course/enrol.php?id=375

2. Obnaxo cepsuca mail.ru Iomwuxoea FIO.H. Tlanka «MaTeMaTHYECKUN aHAIHM3»
https://cloud.mail.ru/public/380i/dr3rT9Gvg

3. Obnako cepeuca mail.ru Inaokoeoit JI.A. Tlanka «MareMaTHYECKUI aHAIU3
https://cloud.mail.ru/public/4AKQF/4PCB66291

4. Oébnako cepsuca mail.ru Ilenawmenxko A.B. Tlanka «MaremMaTHYeCKUI aHAIN3»
https://cloud.mail.ru/public/4hvX/37jgSFKRU

10. PEKOMEHAYEMAS JIUTEPATYPA
10.1. OcHoBHasi 1uTEpaTYypa

1. Tlommukoe FO.H. MartemaTndeckuii aHaIU3: MPAKTUKA PEIICHUS 3a/1a4. Y4eOHOe ITOCo-
Oue /Ui CTYJIEHTOB, OOYYaIOIIUXCS 1O MporpaMMaM BBICHIEr0 00pa3oBaHUs YKPYMHEHHOW Tpym-
bl clienManbHOCTeH W HampaieHuid moarotoBku 38.00.00 Dxonomuka u ynpasienune / FO.H.
[Tonmkos, JI.A. I'magkoBa, A.B. Cyxunun. — [{onenk: Uzn-so JouHY, 2022. — 293 c.

2. IMommkor FO.H. Maremaruka: yueOHOe mocoOue UIsl CTYIEHTOB, OOydYaloImUXCs IO
mporpaMMe BhIciIiero oopaszoBanus crneuuanbHocTd 38.05.02 Tamoxkennoe neno / KO.H. IMomm-
koB, JI.LA. I'naagkoBa, A.B. [lenamenko. — Jlonenk: M3n-so JlouHY, 2021. — 388 c.

3. I'magkosa JI.A., HaymoBa M.A. Marematuyeckuit ananuz. YueOHoe nmocodue. Yacts 1. /
I'mankoBa JI.A. — lonenk, JlouHY, 2007. — 120 c.

4. I'magkoBa JI.A., HaymoBa M.A. Maremarudeckuit ananus. Yuebnoe nocooue. Yacts 1.
/ I'mankoBa JI.LA. — loneuk, JouHY, 2008. — 85 c. 'magkosa JI.A., HaymoBa M.A. Maremaruue-
ckuii aHanu3. YueoHoe nmocodwue. Yactp I11. / 'mankosa JI.A. — Jlonenk, JlonHY, 2008. — 68 c.

5. I'mankoBa JILA., HaymoBa M.A., Cununikas E.B. Matematuyeckuii ananus. YuyeOHOe
nocobue. Yacte V. / I'magkosa JI.A.— [lonenk, JouHY, 2010. — 256 c.

6. Munopckuii, B. I1. CoopHHK 3a/1a4 110 BBICIICH MareMaTuke: [y4ed. mocodue yist BTY-
30B] / B. I1. Munopckuii. - Uza. 15-e. - MockBa: M3a-Bo ¢us.-mar. nut., 2010. - 336 c.

7. Briciias MatemaTHka Jisi 9KOHOMHUCTOB: YU€OHUK JIJISl CTYJICHTOB BY30B, 00YUYaOIIUXCS
no skoH. crneuuansHoctsM / [H. III. Kpemep, b. A.Ilytko, Y. M. Tpummua u np.]; mox pen.
H. 1I. Kpemepa; [Bcepoc. 3a04. ¢puHAHCOBO-3KOHOMUYECKHH WH-T]. - 3-¢ u3n. - M.: FOHUTU-
JAHA, 2008, 2010. - 479 c.

8. IlpakTukyM 1O pelIeHHWIo 3a1a4 Kypca «Beicmias marematnkay: YdeOHoe mocobwue. /
Cocrt. H. B. Pymsanues, M. 1. Mengenesa, FO. H. ITommkos, A. B. Ilenamenko. — Jonenk: Jlon-
HY, 2013. - 439c.

10,2. lomotHUTEIBHASI IUTEPATYPA
1. Konnosa, JLII. MaremMatndeckuil aHaiau3: MPAKTUKO-OPUEHTHUPOBAHHBIN KypC C

JJIEMEHTaMU KeWcoB: yueOHMK A1 OakanaBpuara 1o HampasieHusM rnoarotoBku 38.03.01 «3Jko-
HomuKa» U 38.03.02 «Menemxmenty : [16+] / JL.LII. Konnosa, A.A. Penos, U.K. Ctenanss ; Ou-


http://ef.donnu-support.ru/moodle/course/enrol.php?id=375
https://cloud.mail.ru/public/38oi/dr3rT9Gvg
https://checklink.mail.ru/proxy?es=CdfF2nl0aSnSKQJBCBHRUcGEYDUAKwnakYUBqa20Lns%3D&egid=wv2c65CBY%2B6ASAJSzloLlAzQBKL6aQZnhf1cx0HSiv0%3D&url=https%3A%2F%2Fclick.mail.ru%2Fredir%3Fu%3Dhttps%253A%252F%252Fcloud.mail.ru%252Fpublic%252F4KQF%252F4PCB66291%26c%3Dswm%26r%3Dhttp%26o%3Dmail%26v%3D2%26s%3D37c445a490754171&uidl=15863303410767464748&from=&to=
https://cloud.mail.ru/public/4hvX/37jgSFKRU

HaHCOBBIN yHUBepcuTeT npu [IpaButenbctBe Poccuiickoit Denepannn (PUHAHCOBBIN YHUBEPCH-
teT). — Mockaa : [Ipomereit, 2019. — 281 c.

2. UYupckuii, B.I'. MaremaTtnueckuii aHaJiu3 1 UHCTPYMEHTAIbHbBIE METO/IbI PEIICHUS
3amaq : ydeOHuK : B 2 kHurax : [16+] / B.I'. Uupckwuii, K.IO. lllumun ; Poccuiickas axanemus
HapOJIHOTO XO35MCTBA M TOCYIapCTBEHHON Ciry»Obl 1ipu [Ipesuaente Poccuiickoit denepanuu. —
Mockaa : [leno, 2019. — Kuaura 1. — 465 c.

3. UYupckuii, B.I'. MaremaTtnueckuii aHajiu3 1 UHCTPYMEHTAIbHBIE METO/IbI PEIICHUS
3amaq : ydeOHuK : B 2 kHurax : [16+] / B.I'. Yupckwmii, K.IO. lllumun ; Poccuiickas axanemus
HapOJIHOTO XO35MCTBA M TOCYIapCcTBeHHON ciryObl 1ipu [Ipesuaente Poccuiickoit deneparuu. —
Mockaa : [eno, 2019. — Kuaura 2. — 273 c.

4, bypoB, A.H. MaTtematnyeckuii aHanu3: npuKIagHbie 3a1aun : [16+] / A.H. Bypos,
H.I'. Baxpymesa ; HoBocuOupckuii rocy1apcTBEHHBIH TEXHMYECKHH yHUBepcuTeT. — HoBocu-
oupck : HoBocuOupckuii rocy1apcTBEHHBIN TeXHUUECKUH yHUBEpcuTeT, 2018. — 79 c.

5. Maremarnueckuii aHaM3: COOPHUK MHIUBUAYATbHBIX 3amanuid. Juddepennuais-
HOE HMcuuciaeHue QyHKIUA MHOTUX mepeMeHHbIX : [16+] / I.B. Hemorn6uenko, P.1. CesaTkuHa,
A.A. HlanarunoB u np. ; HoBocuOupckuii rocy1apcTBEHHBIN TEXHHUECKUH yHIUBepcuTeT. — HoBo-
cubupck : HoBocuOMpckuit rocy1apCcTBEHHBIM TeXHUYECKUH yHUBepcuTeT, 2017. — 106 c.

6. Maremarnueckuii aHanm3 : yaeOHoe mocooue / aBT.-coct. E.II. Spuesa ; CeBepo-
KaBkasckuit denepanpupiii yauBepcuteT. — CtaBpornons : CeBepo-KaBkasckuii DenepanbHblit
yHuBepcuret (CK®VY), 2017. — 265 c.

7. Kyty3oB, A.C. Marematnueckuii ananu3: auddepeHinnaabHoe U HWHTErpalbHOE
ucuucienue GyHkuui ogHoi nepemennoit : [16+] / A.C. Kyty3o0B. — 2-e u3n. crep. — Mocksa ;
bepnun : Jlupext-Menua, 2017. — 127 c.

8. Tyran6aes, A.A. Martemaruueckuii ananus: psiasl : [16+] / A.A. Tyranbaes. — 4-¢
u3a., crepeorun. — Mocksa : dnunTa, 2017. — 40 c.
9. Tyran6aes, A.A. Matemarnueckuii aHanm3: uHTErpaisl : [16+] / A.A. TyranOaes.

— 3-e u3., crepeorurl. — Mocksa : ®nuHTa, 2017. — 76 C.
10.  Kyry3oB, A.C. Maremarndeckuii anamu3: teopus mnpeaenoB / A.C. Kyry3os. —
Mockga ; bepnun : {upexkr-Meaua, 2017. — 152 c.

11.  TIporacos, KO.M. MatemaTudeckuii ananu3 : yueonoe nocodue / FO.M. IIporacos.
— 2-e u3., ctep. — Mocksa : ®nunTa, 2017. — 165 c.
12. bermaros, A.X. Marematrdeckuii anainus : yuebHoe mocodwue : B 2 yactsx : [16+] /

A.X. bermaros ; HoBocuOupckuii rocy1apcTBeHHbIN TeXHHUECKUI yHuBepcuTeT. — HoBocuOupcek
: HoBocuOupckuii rocyiapcTBeHHbIN TexHuueckuil yauepeutet, 2016. — Y. 1. OyHkiuu ogHoH
nepeMeHHou. — 152 c.

13.  beikoBa, O.H. MaremaTtndueckuii ananmu3 : ydeOHoe mocobme / O.H. Beikopa,
C.IO. Konsirue ; yupen. MOCKOBCKHMH IE€JarormyecKuil roCylIapCTBEHHBIH YHHBEPCUTET. —
MockBa : MockoBCKuU#l nearornuyeckuii rocyapctsennblil yausepeuter (MIIIY), 2016. — Y. 1.
—120c.

14. bepman, I'. H., COopHUK 3a1a4 110 KypCcy MaTEMaTUYECKOTO aHaau3a: y4ed. moco-
o6ue / I'. H. bepman; [oTB. pen. A. Bunorpanos]. — 22-e u3a. — Cankr-Ilerepoypr: IIpodeccus,
2008. —432 c.

15.  Jemunosuu b. I1., CO0pHMK 3a7au MO0 MaTEMAaTHYECKOMY aHAINU3Y: yuyeOHOe MOco-
oue. / B.IT JlemumoBuu - 14-e msa., crep. — M.: TpancnoptHas kommanwms, 2016. - 624 c.
https://www.book.ru

16. [Tonpkuna E.A., COOpHHK 3a/IaHUl 110 BBICIIIEH MaTeMaTHKE C 00pa3liaMy perieHui
(mMatematndeckuil ananusz): YueOHo-MmeTonuuyeckoe mnocodue / Ilompkuna E.A., Crakyn H.C. —
M.:IIpomerteii, 2013. — 200 c. c. znanium.com



https://www.book.ru/

11. ”AH®OPMAIIMOHHBIE PECYPCbI

1. HaunoHnanbHasi 3jieKTpoHHas O6ubamoreka (HOB): denepanbHas rocynapcTBeHHAs
nHpopmanmonHas cucrtema / MunucrepctBo Kynbryper P®; Poccuiickas rocyaapcTBeHHas
oubnuoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mata oOpamenus: 01.09.2024). —
Pexum poctyna: cBo6oHbIN, moanucka. HeoOxoauma ycraHOBKa MPOrpaMMHOTO 00ecriedeHus. —
TekeT: 21EeKTPOHHBIN.

2. eLIBRARY.RU: nay4nas snexkrpoHHas oubiauoreka: cait. — Mockga, 2000- . — URL:
https://elibrary.ru (mara oOpamenus: 01.03.2025). — Pexum jgocTyma: s  aBTOPH30B.
oJib30Bareseil. —TeKCT: 3JIEKTPOHHBIM.

3. Hayunas onextponnas OubOimmoreka «KuOepJlenunka»: cailt / Accouuarus
«OtkpeiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum mocryma:
cBOOOAHBIN. — TEeKCT: 3JEKTPOHHBIM.

4. DnekTpoHHO-OMOIMOTeuHas cucrema «Jlanb»: [caiit]. — URL: https://e.lanbook.com
(mata obpamenus: 01.03.2025). — Pexxum nmoctyma: Juisi aBTOPU30B. MoJib3oBareneil. — TekcT:
3JICKTPOHHBIN.

5. 9BC HKOpaiit: anmekrponHas 6ubnmuoTedHas cucrema: cadt. — Mocksa, 2013. — URL:
https://biblio-online.ru (mara o6pamenus: 01.03.2025). — Pexum gocTyna: Juis aBTOPH30B.
I0JIb30BaTeNel. — TEeKCT: dJEKTPOHHBIN.

6. DaexTponHo-0mbIHoTeuHasi cucrema Houl'Y: caiit / ®I'BOY BO «Jlonl'V». —
Honenk, 2016- . — URL: http://library.donnu.ru/ (mara o6pamenus: 01.03.2025). — Pexum
J0CTyTa: CBOOOTHBIN. — TEKCT: AIIeKTPOHHBIN.

7. DaexTponHblil kaTanor Hayunoii 6ubmuorexu Jloul'Y: pasnen caiita / Hb JJonl'Y. —
Tekct: anextponnsii // DBC Joul'V: cait. — URL: http://library.donnu.ru/catalog/ (mara
obpamenust: 01.03.2025). — Pexxum gocTymna: HOUCK CBOOOIHBIN, SJI€KTPOHHBIC TOKYMEHTHI — JIJIst
moJp3oBareneit Joul'y.

8. daexTponHblii apxuB JouIl'Y: pa3aen caiita / Hb Jlonl'Y. — Tekcr: y1eKTpOHHBIN
// OBC Houl'VY: caiit. — URL: http://repo.donnu.ru/ (mara ob6pamenus: 01.03.2025). — Pexum
JIOCTYyTIa: CBOOOIHBIH.

12. MIPOIT'PAMMHOE OBECIIEYHEHHME

1. Windows 7 PRO (kopnopaTtuBHas aunen3us oY Ne 46484614)

2. Microsoft Office (kopropatuBHas munen3us Jorl'Y Ne 46472919)

3. Microsoft Visual Studio (auuensus nporpammbel Dream Spark ams Bblcmux
y4eOHBIX 3aBEJICHHI)

4. Antusupyc Kacnepckoro, Adobe Acrobat Reader, xXPDF (nuuensuu GPL, Apache,
BSD m1st cB060AHOTO TPOTPaMMHOTO 0OECTICUSHHUS).
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