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1. O0mas XxapaKTepUCTHKA pad0deil IPorpaMMel THCIUIUIHHBI

1.1 MecTo AMCOHUIIIUHEBI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/ILHOM MPOrPaMMBI

YuyeOHad OUCHUNINHA «JJIEMEHTH BHCUIEH MaTeMaTUKU» SABASETCS 005S3aTEIbHON YaCThIO
MareMaTU4eCcKOoro ¥ eCTeCTBEHHOHAYYHOT0 LIMKJIa OCHOBHOM 06pa3oBaTe/lbHON IPOrpaMMbl B COOTBETCTBUU C
®T'OC no cnenuansrocTr 09.02.07 «MHGOPMaIMOHHBIE CUCTEME U TPOrPAMMHUPOBAHUE».

YueOHast QUCHMITINHA «DIIEMEHTH BEICIIEH MaTeMaTHKU» obecreurnBaeT GOpMUPOBaHHE OOIIUX KOMIIETEHIIWH
mo Bcem BupmaM gestenbHocTH O®I'OC mo cmemuansHOocTH 09.02.07 «MHMDOPMAIMOHHBIE CHUCTEMH H
IporpaMMUPOBaHUE».

1.2 IIenp U nNjIaHUpPyeMble pPe3yJbTaThbl OCBOEHHsI THCHUIIJIMHBI, COOTHECEHHEIE C
ITaHHPYeMBIMH pe3y/JIbTaTaM#d OCBOEHHs 00pa30BaTe/ILHOH MPOrpaMMbI

OcBoeHMe OUCHUIIIMHEL HAIPaBIeHO Ha (OPMUPOBAHUE:

00IIKUX KOMITETEHITUH:

OK 01 Bri6upaTh CIIOCOOH! peleHus 3amayd mpoGecCuoHaNbHOM eI TeTbHOCTY MTPUMEHUTENIBHO K
Pa3NUYHEIM KOHTEKCTaM

3HaTh: OCHOBLL MAaTEMATUYECKOTO aHA/IN3a, TMHEHHOM anrebpr U aHATUTUIECKOH Ie0OMETPUY;
OCHOBEI IU(pGepeHINanbHOr0 ¥ HHTETPAIbHOT0 UCYUCTIEHUS;

OCHOBBI TEOPUU KOMIIJIEKCHBIX YUCE]L;

CTPYKTYPY IIaHa OJ1s PelleHus 3amad

YMeTh: BEIIOJHATE OMEPaliy Haj MaTPUIlaMU U PEIlaTh CUCTEMEI IMHENHBIX YPaBHEHUH;
pelraTh 3afa4y, UCIOIb3ys YPAaBHEHUS IPSIMEIX ¥ KPUBBIX BTOPOT'O IIOPSIAKA Ha IJIOCKOCTH;
IPUMEHSTH MeTOHE! A GepPeHITMaNIbHOT0 U UHTETPAIbHOT0 UCYUCIIEHUS;

peuiaTh nuddepeHIanbHEE YPaBHEHNUS;

MI0JTb30BATHCS OHATUSIMU TEOPUU KOMIIJIEKCHEIX YUCET;

pacmo3HaBaTh 3aavy U/unu npobieMy B IpopecCuoHabHOM U/UIX COLMaIbHOM KOHTEKCTE;
aHaANMM3UPOBATh 3afavy U/UMU IPOOIEMY U BHIIENSITh €€ COCTABHEIE YaCTH

OK 05 Ocy1iiecTBIATh YCTHYIO U MUCbMEHHYI0 KOMMYHUKAIIMIO Ha TOCYAapCTBEHHOM SI3BIKE
Poccutickoit ®epmepanuy C yueToM 0COOEHHOCTEH COLUAIBHOTO U KyIbTYPHOTO KOHTEKCTA
3HaTh: OCHOBHI MAaTEMATHYECKOTO aHANN3a, TMHEHHOH anreGpr ¥ aHATUTUIECKOH TeOMETPHHY;
OCHOBBEI Iu(pdepeHIINaTbHOT0 U HHTErPaIbHOT0 HCYHCIIEHNUS;

OCHOBBI TEOPUM KOMIIJIEKCHBIX YHCEJT;

mpaBuia 0OPMIIEHHUST HOKYMEHTOB 1 IIOCTPOEHUS YCTHHEIX COOOUIEHMH

YMeTh: OCHOBHI MaTeMaTHUECKOT0 aHaJIM3a, THHEHHOH! anreOpk ¥ aHAIUTUYECKON TeOMeTpHUY;
OCHOBBEI Iu(pdepeHINaabHOT0 U HHTErPaIbHOT0 HCYHCIIEHNUS;

OCHOBBI TEOPUM KOMIIJIEKCHBIX YHCEJT;

mpaBuia 0OPMIIEHHUST HOKYMEHTOB U IIOCTPOEHUS YCTHHIX COOOLIEHMH

B pe3ynbTaTe 0CBOCHHSA THUCHHUIUIMHBI 00YYAIOMIHHUCS B 00IEeM [0 TUCHHUIUIHHE T0/IXKeH
3HaTh:

- OCHOBBI MAaTEMATHYECKOTO aHANN3a, TMHEHHO anreGpsl ¥ aHATUTUYECKOH TeOMETPHUY;

- OCHOBHI fu(PepeHINaTbHOr0 U HHTETPAIbHOT0 UCYUCIIEHUS;

- OCHOBBL TEOPUU KOMITJIEKCHEIX YHCEJT;

- CTPYKTYPY IIaHA OJ1s1 PelleHus 3afad

- mpaBuiia 0popMIeHNs TOKYMEHTOB U IIOCTPOEHUS YCTHEIX COOOUIEHMH

Ymerts:

- BBITTOJTHSITE OMlepalvy HaJl MAaTPUIAMU U PEIIaTh CUCTEMEl TMHENHEIX YpaBHEHUH;

- pelIaTh 3afia4y, UCIIOb3Ys ypaBHEHUS MPSIMEIX U KPUBHIX BTOPOTO MOPSIKA Ha MJIOCKOCTH;

- IPUMEHATh MeTonsl fruddepeHIManbHOr0 ¥ HHTErPAIbHOT0 NCYUCTIEHNUS;

- pemtaTh guddepeHunanbHEE YPaBHEHUS;

- TIOJTb30BATHCS TIOHSATHUSMU TEOPUU KOMITJIEKCHBIX YHCEJT;

- Pacmo3HaBaTh 3afavy u/uiu IpobiemMy B IpoheCCUOHATTEHOM U/UJIH COLMAIBHOM KOHTEKCTE;
- AHAJIM3UPOBATh 3ala4y U/UIH POOJIeMY U BEIIENIATh €6 COCTaBHbLIE YaCTU

- OCHOBBI MATeMaTUYECKOT0 aHaIu3a, MUHEHHON anreOphl ¥ aHATUTUIECKON TeOMEeTPUH;

- OCHOBHI U depeHInaabHOr0 U UHTErPATbHOT0 UCUHCIIEHNUS;

- OCHOBBI TEOPUM KOMITJIEKCHBIX YHCE]T;

- mpaBua 0opMIeHUS TOKYMEHTOB U IIOCTPOEHUS YCTHHEIX COOOLIEHIH

VIMeTh TPaKTUYECKUIA OTIBIT:



2. CTpyKTypa M cojepKaHHe TUCIHILUTHHbBI

2.1 O6beM THCHHUIIHHBI ¥ BUHI YI€OHOH PadOThI

@ 6 KonnuyecTBO 9acoB
opMa 00y4eHHus
v 00 30 | 030
Kypc 2 / CemecTp 3
O0BeM JTUCIHIIIMHBI 94
B TOM YHCJIE:
AeKUuulU, ypoKu 42
nabopamopHblie pabomevl
npakmuyeckue 3aHAMuUA 28
Koncynbsranun 6
CamocTosTenbHas paboTa 12
[IpoMmexyTouHasa aTTECTAlUA 6
VnpuBugyanbHOe IPOEKTUPOBaHNE
®opMa NPOMEKYTOYHOH aTTeCTAIHH 9K3aMeH
2.2 TeMaTHYECKHH IIJIaH M COAEePXKaHUe THUCIHIUIHHBI
CopepxkaHue y4eOHOro Marepuaia U popMbl
HaumeHoBaHHe nep y p dop 00neM B
OpraHU3allMHU JesITeTbHOCTH
pa3[aeioB U TeM Jacax
00y4YaIouIuXCsi
Tema 1. OcHoBH Teopuu | Tema 1. OCHOBBI TEOPHH KOMIUIEKCHBIX YHCEJI 6
KOMILIEKCHBIX YHUCEJT
1. Onpepenenue KoMIjaekKcHoro uucia. ®opmel 3anucu | 2
KOMIIIEKCHBIX 4Hucej. ['eoMeTpuyeckoe wu3oOpaxeHue
KOMIIJIEKCHBIX YHUCEI.
B TOM 4HC/Ie IPAKTHYECKHX 3aHSITHH 2
[IpakTuyeckoe 3aHsaTHe 1. Pelnenue 3amad ¢ KOMIJIEKCHEIMU | 2
YHUCIIaMH.
CamocTosiTenbHasi padoTa 00yJaIOIHUXCS 2
PemeHnune vHOUBUAYANbHBX 3aJaHUU no TeMme | 2
"TeoMeTprUecKoe 13000paxkeHne KOMIEKCHOTO YKucia"
Tema 2. Teopus | Tema 2. Teopusi npeasenoB 4
mpenenon
1. YucnmoBrle TmocnegoBaTenbHOCTH. [Ipemen yukmuu. | 2
CBolicTBa IIpefeioB.
2. 3aMeyaTelbHBIE TIPENebl, PAaCKPHITHE HEOIIpeleIeHHOCTEH
3. ODHOCTOPOHHUE NIpefeNibl, KJIaCCUPUKanusi TOUeK pa3phiBa
B TOM 4HC/Ie IPAKTHYECKHX 3aHSITHH 2
I[IpakTuueckoe 3aHsATHEe 2. McciemoBaHHMe YHCIOBHIX | 2
nocienoBatenbHocTeld. Ilpegmen ¢yuknuu. CBoHCTBa
TIpenenos




CopepxkaHue yueOHOro MaTepuaia u GpopMbl

HanmeHOBaHHE 006beM B
OpraHH3alHH JesTe/IbHOCTH
pa3[esioB H TeEM Yacax
00y4JaIomIuXCsi

Tema Tema 3. IuddepennuanbHoe ucuucjiesne QyHknoum | 8

3. IOuddpepeHUHANbHOE | OTHOM TEHCTBHTEILHOU MePEeMEeHHOH

UCUUCIeHUe GYHKIUU

OfHOM HEUCTBUTEJIBHOU | 1, OupepnesieHUE MPOU3BOTHOM. 2

IepeMeHHOU
2. IIpousBopHble u guddepeHIMaNbl BECIIUX TOPSIAKOB.
3. Tlonmuoe uccnepoBauue pyakuuu. [loctpoerne rpadpukos 2
B TOM u4HC/Ie IPaKTHYECKUX 3aHATHH 2
[TpakTuyeckoe 3aHsiTue 3. Briuucnenume muddepeniuanos | 2
BBICIIKX IIOPSIOKOB.
CamocTosiTenbHasi padoTa 00y4alOIUXCs 2
Pemenne unpuBuayanbHbIX 3aganuil o TeMe "HccimenoBanue | 2
bynxTIn"

Tema 4. Wuterpansioe | Tema 4. UHTerpajibHoe UcYucieHHe QYHKIHHA OTHOU | 6

HCYKCIIeHHEe (YHKIHUU | MeHCTBHTEIbHOM NMEepeMeHHOH

OOHOY HEeNUCTBUTENbHOU

[IepeMEeHHOU 1. HeonpeneneHHHN U ONpefeleHHBIN MHTerpal U ero | 2
CBOMCTBa.
2. HecoGCcTBeHHBIE MHTETPANBl ¢ 66CKOHEYHEIMH NIPee/iaMu
WHTETPUPOBaHUS.
3. BuounucneHume onpefeneHHBIX UHTerpanoB. [IpuMmeneHue | 2
OIIpefieNIeHHBIX NHTETpasos/
B TOM u4HC/Ie IPaKTUYECKUX 3aHATHH 2
[TpakTuyeckoe 3ansiTue 4. Brruucinenue uHTepanoB QyHkImi | 2

OIHOU NEeUCTBUTENILHON ITIePEMEHHOMU.




CopepxkaHue yueOHOro MaTepuaia u GpopMbl

HanmeHOBaHHE 006beM B
OpraHH3alHH JesTe/IbHOCTH
pa3[esioB H TeEM Yacax
00y4JaIomIuXCsi

Tema Tema 5. IuddepennuanbHoe ucuuciesne GyHknum | 6

5. OuddpepeHIHaNIbHOE | HECKOIBKUX NeMCTBHTEIbLHBIX MepPeMeHHBIX

UCUUCIeHUe GYHKIUU

HECKONIbKUX 1. Tlpemen ¥ HeNPEPHBHOCTh (QYHKIUU HECKOJNBKUX | 2

OENCTBUTEIBbHEBX TIePEMEHHEIX.

nmepeMeHHEX
2. YacTHble npousBogHble. JuddepeHnpyeMocTs GyHKIUN
HECKOJIbKUX IIepEMEHHEIX.
3. TIpou3BonHEIE BHICIINX IOPAAKOB U AuddepeHIMANE
BBICIIHX IIOPSOKOB.
B TOM u4MC/Ie IPaKTHYECKUX 3aHATHH 2
[TpakTuyeckoe 3aHsiTHE 5. Briuncnenume muddepeniuanos | 2
(YHKIUU HECKOJIBKUX NEeHCTBUTEJIBHEIX TepEMEHHEIX.
CamocTrosiTenbHasi padoTa 00y4alOIUXCs 2
Pemenue mHOUBUAYyaIbHHIX 3agaHuid 10 TeMe "Brruucnenue | 2
YaCTHBIX IIPOU3BOAHEIX"

Tema 6. UuterpancHoe | Tema 6. UHTerpanbrHOoe HcuucjieHune ¢GyHKnuu | 6

UCYUCIIeHHEe (QYHKIUU | HECKOJIBKHX NeHCTBUTEIbHBIX NEPeMeHHbBIX

HEeCKONbKUX

AEUCTBUTETBHBIX 1. [IBoMiHEIE TOBTOPHEIE HHTETPAJIEL U UX CBOKCTBA. 2

nmepeMeHHEX
2. IToBTOpHEIE UHTETPAIHL.
3. [IpunoxeHne OBOMHBIX UHTETPAJIOB. 2
B TOM u4HC/Ie IPaKTUYECKUX 3aHATHH 2
[TpakTHueckoe 3aHsaTHE 6. BhuncieHre UHTErpanoB GyHKImi | 2
HECKOJIbKUX [eMCTBUTENILHEIX IIePEMEeHHbIX.

Tema 7. Teopus psgoB Tema 7. Teopus psagoB 8
1. Onpenenenue YucnoBoro pspa. CBoicTBa psOoB. 2
2. OyHKIMOHAbHEE [10CIeN0BATEILHOCTY U PSAIEL. 2
3. UccnenoBanue CXOOUMOCTHY PSALOB.
B TOM uyHCIe IPaKTHYECKHX 3aHATHH 2
[IpakTudeckoe 3aHaTue 7. MccrmemoBaHWe Ha CXOOMMOCTEL | 2
PSIOB C IOJIOXKUTEIBHEIMY YIEHAMU 110 Ipu3HaKy [amambepa
¥ 3HAKOIIEPEMEHHHIX PSOOB 110 IPU3HaKy JIeHOHuUIIa.
CamocTosiTeIbHasi padoTa 00y4arommuxcs 2
Pemienne unpuBunyanbHbIX 3aganuil o TeMe "HccnenoBanue | 2

YHCJIOBOTO PsAfa Ha CXOOUMOCTR"




CopepxkaHue yueOHOro MaTepuaia u GpopMbl

HanmeHOBaHHE 006beM B
OpraHH3alHH JesTe/IbHOCTH
pa3[esioB H TeEM Yacax
00y4JaIomIuXCsi

Tema 8. OO6rnikHoBeHHEE | Tema 8. OObIkHOBeHHBIe naupdepeHEHaNbHBIE | 8

nudpdbepeHEInanbHEE | ypaBHEHHA

ypaBHeHUS
1. OOmee u yacTHOe pelneHue OubdepeHUUANBHHX | 2
ypaBHEHUH.
2. IuddepeHnanbHble YpaBHEHUS 2-T0 IOPSIOKA. 2
3. Pemenue guddepeHUanbHbX YPaBHEHUN 2-TO IOPSAAKa
B TOM u4MCIe IPaKTHYECKUX 3aHATHH 4
[TpakTuueckoe 3aHATHE 8. Pemenue nuddepeHUnanbHLX | 2
ypaBHEHUH.
[TpakTuueckoe 3aHATHe 9. Pemenue muddepeHunanbHex | 2
ypaBHEHUN BTOPOTO ITOPANKa

Tema 9. Marpunu u | Tema 9. MaTpuiibl 1 onpeae/IuTeIH 10

OIpEeneNuUTeNnu
1. IToHsiTHE MATPULEL. 2
2. IeicTBUS HaMl MaTPUIAMH.
3. OmpenenuTens MaTPUITHL. 2
4. OOpaTHas MaTpHIa. PaHT MaTPHIIHL.
B TOM u4MCJ/Ie IPaKTUYECKUX 3aHATHH 4
[IpakTuyeckoe 3anaTtue 10. PemeHue 3afad 10 BEIYUCIEHUIO | 2
CYMMEHI U IIPIIOM3BEeHUS MaTPHUI.
[TpakTuyeckoe 3aHsTue 11. Pemenue 3amay Hapm oOpaTHHIMEU | 2
MaTpHlIaMy.
CaMocTosiTeIbHasi padoTa 00y4aroIHXCst 2
Pemenne mHOUBUAYaIbHHIX 3agaHuil 10 TeMe "Brruucnenue | 2
OIpefenuTeNns MaTpUIb"

Tema 10. Cuctemtil | Tema 10. CucTeMbl THHEHHBIX YPaBHEHHH 6

JIMHENHBIX YPaBHEHUN
1. OcHOBHEBIE TIOHATHS CUCTEMBI IMHEUHBIX YPaBHEHUI. 2
2. IlpaBuno pemieHUs MPOHW3BONBHOU CHCTEMBI THHEUHBIX
YPaBHEHUU.
3. PemeHnue cuctemMul TUHENHBIX ypaBHEHUU MeTofoM ['aycca. | 2
B TOM 4HCJIe IPaKTHYECKUX 3aHATHH 2
[IpakTrueckoe 3aHsaTre 12. Pemenre NUHEUHBIX YpaBHEHUHT 2




CopepxkaHue yueOHOro MaTepuaia u GpopMbl

HanmeHOBaHHE 006beM B
OpraHU3aluH NesATeILHOCTH
pa3[esioB H TeEM Yacax
00y4JaIomIuXCsi
Tema 11. BexTtops u | Tema 11. BeKTOpSBI ¥ IeHCTBUSA C HUMH 8

OeNCTBUS C HUMU

1. Onpenenenue BekTopa. Omepanuu Haj BeKTOpaMu, ux | 2
CBOMUCTBa.

2. BrlumcieHue CKajJsgpHOTO, CMEIIaHHOI0, BEKTOPHOTO | 2
NIPOM3BENEeHUsT BEKTOPOB.

3. IlpunoxeHusi CKaIsSIPHOTO, CMEIIaHHOTO, BEKTOPHOTO
TIpOU3BENleHNsI BEKTODPOB.

B ToMm uncne MIPAKTHYECKHX 3aHATHHA 2

[IpakTuueckoe 3aHATHe 13. BuiuncieHue ckangpHoOro, | 2
CMeIIaHHOr0, BEKTOPHOTO IIPOU3BENEHUSI BEKTOPOB.

CamocTosiTeIbHasi padoTa 00y4arommuxcsa 2

Pemenue nHOUBUAYaIbHHIX 3aJaHuid 10 TeMe "Brruucnenue | 2
CKaJIIPHOTO NIPOU3BEIEHUSI BEKTOPOB"

TeMma Tema 12. AHaIMTHYECKasi TeOMETPHSI Ha IVIOCKOCTH 6
12. Amnanutudeckas
reoMeTpus Ha IJIOCKOCTH 1. VpaBHeHUE IPSIMOM Ha IJIOCKOCTH. 2

2. Yron Mexny OpsSIMBIMU. PaccTosHUE OT TOYKY L0 IPSMOKN

3. Jluauu BTOPOTO MOPSAKa Ha MJIOCKOCTH. 2

4. YpaBHEeHHUE OKPYXKHOCTH, 3JIIMIICA, TUIIePOOJIH ¥ mapaboIs
Ha MJI0CKOCTH.

B ToMm uncne NPAKTH4YE€CKHX 3aHATHHA 2

[Npaktuyeckoe 3angatue 14. CocraBieHue U UcclefoBaHue | 2
ypaBHEHUH OKPYXKHOCTH, 3JITUIICA, TUITePOOIEl U mapabdoiisl
Ha IJIOCKOCTH

Koucynsranuu 6
IIpomexyTouHasi arTecranusi B popme 3Kk3amMeHa 6
Bcero: 94

3 MarepHaIbHO-TeXHHYECKOe H YUeOHO-MeToHIeCcKoe obecreueHne TUCIUIUTHHBI (MO Is1)

3.1 CnenuanbHbIE IOMENIEHHS IJIS1 peajIi3allii MPOTrpaMMbl

s peanu3anuy MPOrpaMMBl Y4eOHOW OUCLHUIIUHE OOJIXKHE OBITh IPEAYCMOTPEHH CIEOYIOLINE
CIieIyaJIbHEBIE TIOMEIeHU T :

KaGI/IHeT «MaTeMaTH4YeCcKux OUCLIUIIIINH», OCHaH.[eHHbIﬁ OGOpyHOBaHI/IeM " TEXHUYECKHUMHU CPpenCTBaMu
00y4YeHUS:

- pabouee MeCTO MPEIONABATEIS;



- pabouyme MecTa 00y4arommxcs (10 KOJIMYECTBY 00yJaroIuXCs);

- yueOHbIe HarIsIgHbIEe T0COOUS (TabIHIIbL, TTaKaTE);

- KOMIIJIEKT y4eOHO-MeTOONYEeCKON TOKyMEeHTallUY;

- KOMITIEKT Y4eOHUKOB (yueOHEIX TOCOOUit) IO KOTUYECTBY 06ydaromuxCs.
- KOMIIBIOTED C JIUIIEH3MOHHLIM IPOTPAMMHLIM 06€CTIeUeHUEM;

- MyJIbTUMEIUATIPOEKTOD;

- KQJIbKYJISTOPBL

3.2 UadpopManuoHHOE 00eceYeHHE peaTn3alui MPOrPaMMbI

3.2.1 OcHoBHas nIUTEpaTypa

1. 'puropnes, B. I1. OmeMeHTH BHICHIIEH MaTEMATHKY : YIEOHUK OIS CTYIEHTOB yUPeKIEHUN CPETHETO
npodeccuonansHoro obpasosanus / B. II. I'puropses, 0. A. [ybunckuii, T. H. Cabyposa ; B. I1. I'puropses,
0. A. JIyounckuii, T. H. CabypoBa. - 4-e u3g., ctep. - MockBa : Akamemus, 2023. - 400 c. c. - URL:
https://academia-moscow.ru/reader/?id=689157#copy (mata obpamenus: 18.02.2025). - Tekct :
3JIEKTPOHHEIM.

3.2.2 [lono/THUTE/IbHAsA JIUTEpaTypa

1. Kpewmep, H. III. Briciiast MaTeMaTHKa AJis1 SKOHOMUCTOB B 3 4. 4acTh 1: yueOHUK U MIPAKTUKYM [T
CIIO / Kpemep H. III., [TyTtko B. A., Tpumux . M. ; ITox pen. Kpemepa H.II.. - 5-e u3p., nep. u gom. - MockBa
: FOpaitt, 2025. - 276 c. - ISBN 978-5-534-10174-4. - URL: https://urait.ru/book/vysshaya-matematika-dlya-
ekonomistov-v-3-ch-chast-1-565759 (mata ob6pamesus: 18.02.2025). - TEKCT : 3TeKTPOHHBIH.

2. Kpemep, H. III. Bricirasi MaTeMaTHKa [ 9KOHOMHUCTOB B 3 4. YaCTh 2: Y4eOHUK U MPAKTUKYM OIS
CIIO / Kpemep H. I1I., [Tytko b. A., Tpumua U. M. ; ITog pen. Kpemepa H.III.. - 5-e u3gp., nep. u gom. - Mocksa
: FOpaiit, 2025. - 239 c. - ISBN 978-5-534-10173-7. - URL: https://urait.ru/book/vysshaya-matematika-dlya-
ekonomistov-v-3-ch-chast-2-565760 (mata obpamenus: 18.02.2025). - TEKCT : 97TeKTPOHHBIH.

3. Kpemep, H. IIl. Briciras MaTeMaTuka [y 9KOHOMUCTOB B 3 4. 4aCTh 3: Y4eOHUK U MPAKTUKYM OIS
CIIO / Kpemep H. III., [TyTtko B. A., Tpumuu M. M. ; ITox pen. Kpemepa H.II.. - 5-e u3p., nep. u gom. - MockBa
: FOpaitr, 2025. - 415 c. - ISBN 978-5-534-10171-3. - URL: https://urait.ru/book/vysshaya-matematika-dlya-
ekonomistov-v-3-ch-chast-3-565761 (mata o6pamesus: 18.02.2025). - TEKCT : 3IeKTPOHHBIH.

4. ®omenko, T. H. Bricimast MaTeMaTHKa. o011as anredpa. 3MeMeHTH TeH30PHOU anre0phL.: yUeOHUK U
npakTukyM gns CIIO / @omerko T. H.. - Mocksa : FOpaiit, 2025. - 121 c. - ISBN 978-5-534-08098-8. - URL:
https://urait.ru/book/vysshaya-matematika-obschaya-algebra-elementy-tenzornoy-algebry-563749  (mata
obpamenusi: 18.02.2025). - TeKCT : 37E€KTPOHHBIH.

5. Bricuras maTeMmartuka.: yueOHuK u npakTtukym pns CIIO / IToxm o6m. pen. XpunyHoBoit M.B.,
Ouiranok M.M.. - MockBa : Opawut, 2025. - 472 c. - ISBN 978-5-534-01497-6. - URL:
https://urait.ru/book/vysshaya-matematika-562365 (mata obpamuienus: 18.02.2025). - TeKCT : 97IeKTPOHHBIH.

6. bapgymkus, B. B. MaTematuka. 9neMeHTH Beiciled MaTeMaTuku / B. B. Bapoymkus, A. A.
I[TpokodpreB. - Mockpa : HUII MHOPA-M, 2024. - 304 c. - ISBN 978-5-906923-05-9. - URL:
https://znanium.ru/catalog/document?id=443968 (mata o6pamenus: 18.02.2025). - TEKCT : 3MEKTPOHHEIH.

7. BappgymkuH, B. B. MaTemaTuka. J/leMeHTH Bhicllel MaTeMaTuku / B. B. Bapgymkus, A. A.
I[IpokodreB. - MockBa : HUIl MHOPA-M, 2024. - 368 c. - ISBN 978-5-906923-34-9. - URL:
https://znanium.ru/catalog/document?id=443970 (nmata obpamenus: 18.02.2025). - TeKCT : 371€KTPOHHEIH.

3.2.3 MeTonuuyeckas JTUTepaTypa

1. 37meMeHTH BHICLIEN MaTeMaTUKHU : MeTOOMYECKHe MaTepHalbl K MPaKTHUYEeCKUM 3aHSATUSIM U
CaMOCTOSATENIPHOM paboTe A CTymeHTOB crnernuanbHOCTH CITO 09.02.07 "MHGOpPMAUMOHHLIE CUCTEME U
mporpaMMupoBanue” 04HOM HopMbl 00yueHus / Ky36acCKuil rOCymapCTBEHHBIA TEXHUYECKUN YHUBEPCUTET
uMm. T. ®. T'opbauesra ; Kadenpa Teopun u MeTonuku npodecCroHaIbHOT0 00pa3oBanus, cocrasutenu: E. H.
Il'pubanos, E. B. KabaueBckas. - KemepoBo : KysI'TY, 2024. - 1 ¢aun (681 K6). - URL:
http://library.kuzstu.ru/meto.php?n=10747 (mata obpamenus: 18.02.2025). - TeKCT : 37I€KTPOHHBIH.

3.2.4 UHTEpHET pecypcChl

1. Teopus / Briciiast MaTemMaTuKa http://www.toehelp.ru/theory/math/
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2. Briciras MaTeMaTuka - IpocTo ¥ gocTynHo! http://mathprofi.ru/
4. OpraHu3anusa CaMOCTOSATeTHbHOH PadoThI 00yYaIOIIUXCS

CamocTosiTenbHas paboTa 00y4arImUXCs OCYIIECTBASETCS B 00beMe, YCTAHOBIIEHHOM B pa3merne 2
HACTOSIIEeH MTPorpaMMbl AUCIUIIIUHEL (MOIYIIS).

IIng camocToATeNnbHOM paboTH 00yYalIIMXCS MNPEeAyCMOTPEHBl CIeluasbHbIe IOMEIIeHUs,
OCHallleHHbIe KOMIIBIOTEPHOW TEXHUKOW C BO3MOXKHOCTHIO TMOAKIIOYEeHUS K HHPOPMAIUOHHO-
TEeIeKOMMYHUKAIIMOHHOU ceTn "WHTepHeT" ¢ ofecredyeHneM [OCTyIa B 3JIEKTPOHHYI MHOOPMAIMOHHO-
obpa3oBaTenbHyI0 cpeny Ky3I['TY.

5. ®oHJ ONEHOYHBIX CPENCTB [Jis NPOBEAEeHHsSI TEKyIero KOHTPO/s, MPOMeXKYTOYHOH
aTTeCTalnuu 00YIAIOIINXCS 110 TUCHUIIIHHE

5.1 ITacmopt ¢oHAA OIEHOYHBIX CPEICTB



3HaHHSA, YMEHHSs,
NPAKTHYECKHH OIBIT,

®opMa TeKyIero KOHTPOJIsi
3HAHUH, YMEHHH,
IPAKTHYECKOr0 OMBITa,

HaumeHOBaHHe pa3/iejioB Kogx Heo0XouMEbIe /ISt
Ne Conepxkanue (TeMbI) pa3feia HeO0OXOIUMBIX ISk
JTHCOMIUTHHBI KOMIIeTeHIIHH dopmMupoBaHus
. dopMupoBaHUSsT
COOTBETCTBYIOIIEH o
COOTBETCTBYIOIIEH
KOMUETEHIHH KOMIeTeHIHH
1 [Tema 1. OcHoBH TeopuulOnpeneneHue KoMijaekcHoro yucina.[OK 01, 3HaHUS: VCTHBIM onpoc
KOMIIJIEKCHEIX YHCel dopMEl 3amUCH KOMIJIEKCHHIX yucen.|OK 05 - 0 ¢ H 0 B bI|Pemmenue 3agay
TeomeTpuyeckoe wu3o06paxeHue MaTeMaTHudeckorolOmeHka BEHIIIOJNHEHHUS
KOMIIIEKCHBIX YHCeJl. aHanu3a, JIMHEeHHOH|IpaKTHYeCKOH paboTH
2 [Tema 2. Teopus mpepenos YucioBbHE MOCIEJ0BATEIbHOCTH. anreobps HlycTasi ompoc
lMpegen ¢yukuuu. CBOUCTBA AHANUTHYECKOH [Pemennue 3anay
TpEeMesoB. reoMeTpHuH; OumeHkKa BHIMOMHEHHU S
3aMeyaTebHEIE MPEeNbl, PAaCKPHTHE - OCHOBBM[gpakxTUYeCKOU pPabOTH
HEOIPeeIeHHOCTEI. nuppepeHIHaTbHOTO U
OOHOCTOPOHHUE nmpenens, MHTErpailbHOTO
KJIacCHUKALKS TOUeK pa3phBa MCHUCIEHHS;
m - OCHOBH TEODHH "
3 [Tema 3. JuddepennuansHoe|/Onpenenenue IPOU3BONHOM. PHAly Crrpn ompoc

ucyucieHue GYHKLUUU ORHOH
nelCTBUTENIBHON IepeMeHHOH

ITpousBogueie U fubbepeHnnaNb
BEICIIIUX [TOPSIIKOB.

ITonrnoe wuccnenoBanue GYHKIUU.
TMoctpoerue rpadukoB

Tema 4. UHHTerpanbHOe
ucyucneHre QYHKIUE ONHOIM
NefCTBUTEIbHON IepeMeHHOR

HeomnpeneneHHHN ¥ oOnpemeneHHBIN
WHTEerpaj U ero CBOMCTBa.
HecoGcTBeHHEHE MHTerpans C
GeCKOHEYHHIMHU npegenaMu
MUHTETPUPOBAHUS

Boiuucnenue ompeneneHHBHX|
MHTErpajos. [IpuMeHeHHUE
OompeneneHHBX HMHTErpajoB

Tema 5. [JubdepeHnuanvHOE
ncuncieHne GyHKIUYM HECKOBKHUX|
IeCTBUTEIIBHBIX TIEPEMEHHEIX

IIpenen ¥ HENPEPHIBHOCTb (QYHKIUU
HECKOJIbKUX TI€PEMEHHBIX

JacTHHE NPOU3BOOHEE.
Ouddepernupyemocts GyHKIUHK
HECKOJIbKUX IIepEeMeHHBIX
[Ipou3BOfHEE BBHICIIAX IOPSINKOB M
nubdepeHIansl BHCIINX TOPSIIKOB

Tema 6. HWHTerpanbHoe
ucyucneHne GyHKIUM HECKOBKHUX|
IeACTBUTENBHEIX IEPEMEHHEIX

[IBOMHEIE MHTErPabl ¥ UX CBOMCTBA
[TOBTOpHEIE HHTETPAJIBI
ITpunoxeHre JBOMHLIX HHTEI'PAJIOB

Tema 7. Teopus psimoB

OnpefeneHue YHUCIOBOTO psfa.
CBolicTBa psioOB
OyHKIHOHANbHEE
MOCIeNOBaTENbHOCTH U PAOH
HccnenoBaHue CXOOUMOCTH PSITOB

Tema 8. OOHKHOBEHHEHIE
nubdepenIanbHble ypaBHEHUS

O6mee ¥ 4YacTHOe pelleHHE
nuddepeHIaTbHEIX YPaBHEHUH
IOubdepeHunanbHEe YPaBHEHUS 2-TO
TopsiAKa

PemeHue nuddepeHIHATBHBIX
ypaBHEHUN 2-TO TOpsiAKa

Tema 9. MaTpuium
onmpenenuTeNn

i

TonsiTue MaTpumsl

IeiicTBYUS Hafl MaTPUIIAMU
OmnpenenuTens MaTpPHUIEL
O6paTtHas MaTpuia. PaHr MaTpHIE

10

Tema 10. CucreMsl NUHEHHHIX|
ypaBHEHUH

OCHOBHBIE TOHATHUSA
JTMHENHBIX ypaBHEHUU
IIpaBUIO0 pelIeHUS HPOU3BOIBHON
CHCTEMBl JIMHEHHBIX ypaBHEHUN
PemeHue cuCTEMHB JNHHEHHHX
ypaBHeHu# MetozmoM [aycca

CHACTEeMBI

11

Tema 11. BeKTOpH U [1eHCTBUA C
HUMU

Omnpenenenue BekTopa. Onepanuyu Hap
BEKTOpaMH, X CBOACTBA
Briuucnenue CKaNsipHOTO,
CMemaHHOTO, BEKTOPHOTO
NpOoU3BEAEHUS BEKTOPOB
MpunoxeHnus CKalspHOTO,
CMeIaHHOTO, BEKTOPHOTO
NMpOU3BENEHUS BEKTOPOB

Tema 12. AHanuTtudeckas
reoMeTpusi Ha IJIOCKOCTH

VpaBHEHHUE IPSIMOU Ha IJIOCKOCTH
Yron Mexpy npsMEIME. PaccTosiHue OT
TOYKH [0 NPSIMOU

JIMHUY BTOPOTO OPSIAKa Ha MJIOCKOCTH
YpaBHeHNE OKDYXKHOCTH, 3JUIHICA,
runepOoIIE U TapaboIikl Ha IJIOCKOCTH

KOMIIJIEKCHBIX YHCEJT;
- CTPYKTYpY IUTaHa [Jist
PpelleHns 3a1a4

- IpaBuia 0bOPMIIEHUS

Pemenue 3amay
OmeHKa

BHIIIONTHEHHU A

nmpaKTHUYeCKOd paboTh

HOKYMEHTOB u —
mocTpoeHHs ycTHEix|Y CTHBIA 0mpoc
cooBImeHn Pemenve 3agay
YMeHus: OumeHKa

- BBIOJIHSTH OIEPaIUy
Hag MaTpULAaMU H
pemartsh CHCTEMBI
TUHEHHbIX YPaBHEHUH;

- pemaTh 3amayvi,

BHIIIOJTHEHHU A

npakTudecKod paboTh

YCTHEII 01IpOC
PeleHue 3agay4
OumeHkKa

WUCIIONIb3YST YPABHEHHUS
NMpSIMBIX U KPHBHX
BTOPOTO HOPsSAKa Ha
II0CKOCTH;

- NPUMEHSTb METONHI
nuddepeHIHANBHOTO U
MHTETrpPalbHOTO

BHIIIONTHEHHU A

NpakTUUYeCKOd pabGoTH

YCTHEI o1Ipoc
PemmeHue 3agay4
OumeHkKa

NCUUCIIEHUS;

- pemar b
nuddepeHnManbHEE
YDPaBHEHHUST;

BHIIIOJTHEHHU A

npakKTHYeCKO# paboThl

- MONb30BATHCH
MOHSITUSIMHU TEOPUH
KOMIUIEKCHEIX 4HCEJT;

- pacmo3HaBaTh 3afadvy
u/unu npobremy B

VcTHEINA ommpoc
Pemenve 3agay
OumeHKa

BHIIIOJTHEHHU A

OIpakKTHYeCKOd paboTH

npobecCHOHANBHOM
U/UIH  COLMAJIBHOM
KOHTEKCTe;

- aHaJIM3UPOBATh 3aavy
u/unu npobiaemMy u
BEIIEJISITH €€ COCTaBHEIE

VCTHBIM onpoc
Pemenuve 3agay
OmeHKa

BHIIIOJTHEHHU A

OIpakTHYeCKOd pabGoTH

4acTH

- 0 C H 0 B bI|YCTHBI! OIIPOC
MaTeMaTHYeCKOrT o|Pellesne 3afa4
aHanusa, nuHekHoU[OULEHKA

anre6ps u

BHIIIOJTHEHHU A

npakKTHYeCKOH paboThl

aHANIUTHYECKOH
TEOMETPHUH;

- OCHOBBH
nuddepeHIHANBHOTO U
MHTETrpPalbHOTO
HNCUUCIIEHUS;

- OCHOBH TEOpPHUH

VcTHBINA ommpoc
Pemenuve 3amay
OumeHKa

BHIIIOJTHEHHU A

nmpakKTHUYeCKOd paGoTh

KOMIIJIEKCHBIX YHCeIl;

YCTHBEII O1IpoC
- mpaBuia 0pOpPMIEHHS

Pemenue 3amay

DOKYMEHTOB onenka
MOCTPOEHUS YCTHBIX
Co00LIeHu I

BHIIIONTHEHHU A

mpakKTHUYeCKOd paboTh

VcTHSBIA ommpoc
Pemenve 3agay
OumeHKa

BHIIIOJTHEHHU A

npakTudeckKod paboTh




5.2 TunoBksIe KOHTPOJIbHBIE 3aJaHHs UJIX HHbIE€ MaTepPHaJIbI
5.2.1 OneHouyHbI€e CpeICcTBa IIPHU TeKyleM KOHTPOJIe

st TeKyniero KOHTpPoJisi 110 TeMaM THCIHHUIIIMHBI HCIIOJIb3yeTCA yCTHbIﬁ OIIpOC, pelieHue
3ajJa4, OIleHKa BbINO/ITHEeHHUA HpaKTH‘IECKOI’I pa60T1,1.

[TpuMepHBEIE KOHTPOJILHBIE BOIIPOCH:

1. Onpepenurtenu BTOPOTO M TPEThErO NMOPSAKA, UX CBOMCTBa. BHYHMCIeHHWe OIpemenuTesneu
pas3okeHueM 10 CTpoKe (cTonoy).
2. ®opmysel KpaMepa Asist pelleHns CUCTeM JIMHEHHBIX anrebpandecKux ypaBHEHUH.
3. WccregoBaHue CUCTEM JIMHENHEIX anre0panyecKux ypaBHeHuH, MeTon ['aycca.

[IpuMepHEble 3a0aHUA:

1. Peunts cucTeMy NUHEWHEIX anredpanieckux ypaBHeHU OBYMs CIIOCODaMHU.
2. Havitu ipepensl.
3. Onga tpeyronbHrKa ABC ¢ yKa3aHHBIMY BepIIMHaMU HaUTU: YPaBHEHYE U IJINHY YKa3aHHOU CTOPOHE, YTOJI,
IJI0IaAb, YPaBHEHUE BBICOTHL MU ME[UAHBl, [JIUHY BBICOTHI, TOYKY IlepeCedyeHHss MefuaHbl U BBICOTHI,
PacCTOsiHNE OT BEPIIMHEI [0 CTOPOHEL.

5.2.2 OneHOYHbIE CPECTBA MPH MPOMEXKYTOYHON aTTeCTalluu

B dopmoii mpoMeKyTOUHOU aTTeCTALUY SBISIETCS 3K3aMeH. B mpollecce aTTeCTalluy ONPENeIseTcs
chOpPMUPOBAHHOCTH OOUTUX KOMIETEHIINH, 0003HAYEHHHIX B paboueil mporpaMMe.
[TpuMepHEIE BOIIPOCH K 3K3aMeHY:

. Heompepmen€uHbIi HHTETPA.

. UHTerpupoBaHue Mo 4acTaM.

. iHTerpupoBaHue paldoHaIbHBIX QYHKINUN.

. OCHOBHEIE [TOHSATHS CUCTEMEL IMHEWHHLIX YPaBHEHUN

. [IpaBuno pemnieHus: IPOU3BOILHON CUCTEMEL INHEWHLIX YDaBHEHUN

. Pemenue cucteMsl NUHEeNHEIX YypaBHeHUU MeTonoM [aycca

. Onpepenerue BekTopa. Onepanuy Haji BEKTOpPaMU, UX CBOMCTBA

. Brluncnenue CKalasipHOr0, CMeIIaHHOI 0, BEKTOPHOI'O IPOU3BefleHNsI BEKTOPOB
. [TpunoxeHus CKalsipHOro, CMEIIaHHOI 0, BEKTOPHOI'O IIPOU3BeNleHNsI BEKTOPOB
10. YpaBHeHUE IIPSIMO# Ha IIJIOCKOCTH

11. Yron Mexny IpsMbIMU. PacCTosiHNE OT TOUKY [0 IPSIMOM

12. JIuuu BTOPOTO IOPsiAKa Ha IJIOCKOCTH

13. YpaBHEHME OKPYKHOCTH, 3JIIUIICA, TUIEPOOIIE ¥ Tapabosisl Ha IJI0CKOCTH

OO Ul WN -

©

5.2.3 MeTogu4yecKHe MaTepHalIbl, ONpelesAIiie NPoneayphl ONeHHBAHHSA 3HAHHH,
YMEeHHH, IPAaKTHYECKOT0 ONbITa [IeATEILHOCTH, XapaKTepH3YIoIIHe 3Tambl (POPMHPOBAHHUSA
KOMIIeTeHIuH

Tekymuii KOHTPOJIb
[Tpu mpoBemeHWU TEKYyLIEr0 KOHTPOJS IO OUCHUIIIMHE 00ydamouiuecs NpPefCcTaBlIsi0T NIPelofaBaTesio
3afaHus Ha KaXaoM NPaKTUYeCKOM 3aHATUHU. IIpemofaBaTenb aHaIU3UPYeET COflepXKaHUe MpPeACTaBIeHHEIX
paboT, mocne 4ero olleHUBaeT OOCTUTHYTHIM pPe3yibTaT. YCTHBHIN OIIPOC U pellleHHe 3afad IPOBOOUTCS Ha
KaXMOM 3aHATHH.
Kpurepuu oneHuBaHUS:



90...100 6annoB - Tpu IPABUJILHOM U IIOJTHOM OTBETE Ha BOIIPOC, YBEPEHHOM BJIa[IEHUN TEPMUHOJIOTHEH,

IIPABUJILHOM BHITIOJTHEHUY [BYX 3aaHUH;

80...89 6asmIoB - Ipy IPaBUJILHOM U IIOJIHOM OTBETE Ha BOIIPOC ¥ MIPABUILHOM BBLIITOJTHEHUY OTHOTO 3afaHUS;
60...79 6asioB - TpU IPABUILHOM, HO HEIIOJIHOM OTBETE Ha BONPOC, OUTMOKaX B BHITIONIHEHUY 3alaHUM;

0...59 6anyoB - Ipu OTBETE Ha BONPOC ¥ HEBHIIOJHEHHHBIX 3a[JaHUSX; IPU HEIIOJIHOM OTBETE Ha BOIPOC U

HEBLIIIOJIHEHHBIX 3aJaHUAX.

KommuectBo 6amnos|0...59(60...79|80...89(90...100
[ITxana oeHUBaHUI|2 3 4 5

Ilo HpOMe}KYTO‘{HOﬁ aTTeCTaluKu OOIMYCKAKTCsA o6yqa10umec51, BLBITIOJIHUBIIINIE BCE TpeﬁOBaHI/IH TEeKyLIero

KOHTPOJIA.

JK3aMeH
HHCcTpyMeHTOM u3MepeHusi CQOpMUPOBAaHHOCTH KOMIIETEHIMHN Ha 9K3aMeHe SIBJIAETCS YCTHBIM OTBET Ha OOUH

BOIIPOC U BHIIOJIHEHUE 4 3afjaHuil, a TakXKe HaJauyue 3ayeTa 110 KaXkXOoW eqUHUIlE TEKYIIero KOHTPOJIS.
Kputepuu ouenuBanus:

90...100 6asnnoB - Tpu IPABUJILHOM U IIOJTHOM OTBETE Ha BOIIPOC, YBEPEHHOM BJIa[IEHUN TEPMUHOJIOTHEH,

IPABUJILHOM BHITIOJTHEHUY YETHIPEX 3afaHul;

80...89 6asmIoB - mpy IPaBUILHOM U IIOJIHOM OTBETE Ha BOIIPOC ¥ MIPABUILHOM BBEIIOJTHEHUY OBYX 3a[laHUN;
60...79 6asioB - TpU IPABUILHOM, HO HEIIOJIHOM OTBETE Ha BONPOC, OUTMOKaX B BHITIONIHEHUY 3alaHUM;
0...59 6anyoB - Ipu OTBETE Ha BONPOC ¥ HEBHIIOJHEHHHIX 3a[JaHUSX; [IPU HEIIOJIHOM OTBETE Ha BOIPOC U

HEBLIIIOJIHEHHBIX 3aJaHUAX.

KonmmuectBo 6amnos|0...59(60...79|80...89(90...100
[ITxana oeHUBaHUI|2 3 4 5

6. UHble cBegeHus U (MIM) MaTepHaIbl

HpI/I OCyILlIeCTBJIEHUHU 06paaoBaTean0ro IIpomecCa NPpUMEHAKTCA ClIenyroliue 06pa303aTeanLIe

TEXHOJIOTHHU:
- TPAOUIIMOHHAA C UCIIOJIb30BaHKEM COBPEMEHHBIX TEXHUYECKHUX CPENCTB OﬁyquI/IH.
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