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JucoumnirHa OTHOCUTCS K 00s13aTelTbHOM YacTH 010Ka 1. «IuCIUILIHHE
(Momynm)» mporpaMMbI 6aKaaBpuaTa

KommeTenmun,
dhopmupyemMBIC B pe3yIbTaTe
OCBOCHUS TUCITUTUINHBI

YK-1

ConeprkaHre TUCITUTUTHHBI

Paznmen 1. AnreGpa matpuig
Tema 1. MaTpuis.
Tema 2. OGparHasi MaTpuIia
Tema 3. CucteMbl JTHHEHHBIX alreOpandecKuX YpaBHEHHH.
Tema 4. HccrnenoBaHume CHUCTEMbl M JMHEMHBIX ypaBHEHUH C 1
HEHU3BECTHBIMHU.
Pasnen 2. BekTopHas aiaredpa
Tema 5. DrneMeHTBI BEKTOPHOM anreOpbl
Tewma 6. JInneiiHbIe BEKTOPHBIE MPOCTPAHCTBA
Tewma7. JIuneitHple 0TOOpaXKEHUS
Pasnen 3. AmnanmuTHueckas reoMeTpHsi Ha IUIOCKOCTH U B
MIPOCTPAHCTBE
Tewma 8. JIuaMS Ha TUIOCKOCTH
Tema 9. IIpsimast ¥ IIIOCKOCTH B IPOCTPAHCTBE
Pa3nen 4. Beenenue B ananus
Tewma 10. @ynKIIMU
Tewma 11. [Ipenenst pyHKIMIA
Tewma 12. HenpepsIBHOCTH (hYyHKITHIA
Pasnen 5. luddepeninaibioe ucuucieHue QyHKIUN 0aHON
MepEMEHHOMN
Tewma 13. IlpousBonnas u muddepernnan QyHKIUN
Tema 14. ITpunoxkeHue Npou3BOIHON
Pasmen 6. JluddepennuanbHoe wucUHCIeHHE (GYHKIMA HECKOJIBKUX
MEPEMEHHBIX
Tema 15. @yHKIIMY HECKOIBKUX MEPEMEHHBIX
Paznen 7. aTerpanbHOe NCUUCTIEHNE
Tema 16. [TlepBooOpa3Has GyHKIUS U HEONPEACICHHBIA HHTETPal
Tema 17. OnpeneneHHbIA HHTErPaI
Tewma 18. HecoOcTBeHHBIE 1 ABOWHBIE WHTETPAJIBI
Paznen 8. luddepenuunanbabie ypaBHeHUs. Psiibt
Tewma 19. luddepennmansaple ypaBHEHHS MIEPBOTO MOPSAKA
Tema 20. YucaoBble U CTEICHHBIC PSIABI

OO6mrast Tpy10EMKOCTh
JCTTUTUTAHBI

OO0mas TpyAOeMKOCTh IHUCIUILIMHBEI cocTaBsieT 10 3aUeTHBIX eIUHUIL
(360 gacoB)

dopma IPOMEXKYTOUHOMN
aTTecTarun

3auer, dK3aMeH
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1.Ilesb ¥ NepeYeHb MVIAHUPYEMBIX Pe3yJbTATOB 00y4eHHs M0 JMCIUIIIHHE, COOTHECEHHBIX
¢ IVIAaHMPYEeMBbIMH Pe3yJIbTaTAMHOCBOCHHS NIPOrPaMMbl 0aKaJIaBPHATA

[lenpro u3yyeHHs AUCLUUILUIMHBL «BpIcIIasg mareMaTHka» sBiseTcsl (GOPMHUPOBAHHUE Y
00y4aromuXcsi CUCTEMbl 3HAHWH M HAaBBIKOB IO BBICIIEH MaTeMaTHKe, HEOOXOAWMBIX JUIS
pelIeHys TOCTaBIEHHBIX 331a4B chepe ynpaBiIeHUs IIEPCOHATIOM.

B pesynbrare ocBoenuss OIIOIl OakanmaBpuata oOydarouIuiics IOJDKEH OBIANETb
CIIETYIOLIMMHU Pe3yIbTaTaMH 00y4EeHUS MO IUCLUIIIMHE:

Koanl Pe3yabTaThl IlepedyeHb MIaHMPYyeMBbIX Pe3yJbTATOB 00y4YeHUS
KOMIIETEHIINH OcBoenusaOIIOII 10 JUCIHUILIIUHE
YK-1 Crocoben VK-1.13HaeT OCHOBBI CHCTEMHOIO IIOAXOJa K

OCYIIECTBIISATh MMOUCK, |OCYIIECTBICHUIO TIOWCKA, KPUTHYECKOTO aHalu3a |
KPUTUYECKUM aHAJIW3 M |[CMHTEe3a WH(OpMAIMU JUIsl pEIIeHUs] MOCTaBICHHBIX
CHHTE3 HHpOpMalMY, [33/1ad;

npuMeHsTh cucTeMHbll [YK-1.2.¥YMeeTr npuUMEHSTH CHUCTEMHBIN MMOJIXOA HAa
MOAXOJ JIJISl PeIlICHUs]  |OCHOBE IIOMCKA, KPUTUYECKOTO aHajdu3a W CUHTE3a
MOCTABJICHHBIX 33/1ad  [MHGOpMAITUH TS perieHus 3a1a4 B
podeccnoHanbHOM 00J1acTH;

VK-1.3.Baageer HaBBIKAMH IIOMCKa, CHHTE3a U
KpUTHYECKOTO aHaim3a uHGOpManmuu B  CBOEH
MpoeCCHOHAIBHONW 00JIaCTH; BJIAJCET CHCTEMHBIM|
[MOAXO0M JUJISl PEILICHUsI TOCTABJICHHBIX 3a/ay.

2.Mecto qpucuuniaunabl B cTpykrype OIIOIIoakanaBpuara

Jucouminza 51.0.09«Briciias MaTeMaTHKay OTHOCHTCS K 00sA3aTeIbHOM YacTH Ooka 1.
«Incummmns! (Moxynu)» yaeoHoro miana OITOIT 6akanaBpuaTa o HampaBJICHUIO TOATOTOBKH
38.03.03 VYmpaBnenue mnepcoHanoMm. JucuuminHa «Bpicmias MaTeMaTHKa» —U3y4yaeTcs
obOyJaronuMucs ouHoi popmbl 00ydeHusB1, 2 cemecTpax, 09HO-3a09HOM (HOPMBI OOyUCHHUS — B
1, 2 cemecTpax.

3HaHMs, YMEHHS M HAaBBIKHM, IOJYYEHHbIE NpPU H3YYEHHM JUCUUIUIMHBI «BbIciias
MaTeMaTukay, OyAyT HEOOXOAMMBI Il YIIyOJEHHOTO ¥ OCMBICICHHOTO BOCIIPHUSTHUS
JTUCIUIIINH: «MaKpo3KOHOMHUKa», «MUKPOIKOHOMHUKaY», « IKOHOMETPHKA»

3.00beM JTUCHUILIMHBI B 324eTHBIX eIMHUIAX € YKa3aHHEeM KOJINYecTBa aKaJeMHYeCKHX
4acoB, BbII€JIEHHBIX HA KOHTAKTHYIO pa0oTy 00y4alIIHUXCs ¢ mpenojaBaresieM (10 BUIaAM
3aHATHA) MHA CAMOCTOSITEJIbHYI0 Pad0Ty00y4ar0 M XCcst

O6masTpynoeMKoCcTh(00beM)aucuIIMHbICOCTaBIsAeT 10 3aueTHhIX enunMIl (3.€.), 360
aKaJeMUIEeCKIXYaCOB.

3.1. O0béM TMCUMIIMHBI 10 BUAAM YUeOHBIX 3aHATHI (BUacax)

st ouHo# popmbI 00yUeHust
OO6mas TpyA0€MKOCTh AUCIUIUTHHBI cocTaBiseT 10 3auétHbix enunuil 360 4acoB
O0LEMIUCHUILTTHHBI Bcerouacos




OO011ast TPYA0EMKOCThINCIUTUIAHBI 360
KonrakTHas pabora 96
AynuTtopHas padora(Bcero): 96
Jlexun 46
CeMuHapbl, NPaKTUYECKUE3AHATHS 50
CamocrosiTenpHasspadoTa 00ydaronuxcs (BCero) 228
Kypcosast pabota -

3auer +

OJK3aMEH 36

st 0uHO0-3204HOI popMBbI 00yUeHM S
O6mast TpyA0€MKOCTh AUCIUTIINHBI cocTaBiseT 10 3auétHbix equnaui 360 yacos

O0BEMINCIUIIIINHBI Bcerouacos

OO611ast TPYI0€MKOCThAUCIIUTUTAHBI 360
KonrtakTHas pabora 78
AynautopHas paboTta(Bcero): 78
Jlexun 36
CeMuHaphl, TPAKTUYECKUEC3AHITUS 42
CamMocTosiTenbHast paboTa o0y4aronuxcs (BCero) 246
Kypcosast pabota -

3auer +

DK3aMeH 36

4. Conep:kanue JTHCHUIVINHBLCTPYKTYPHPOBAaHHOE IO TeMaM (pa3jaesam) ¢
yYKa3aHMeM OTBeJeHHOI0 Ha HUX KOJINYeCTBAa AKaJeMHUYeCKUX YaCOB U BH/10B
Y4eOHBIX3aHATHI

4.1. Pa3nesnl AMCOMINVIMHBI ¥ TPYAOEMKOCTb IO BHAaM Y4eOHbIX 3aHATHI (B
aKaJeMuYecKuxXyacax)

HaunmeHoBaHHE TEMBbI Bcero KoysudecTBO yacoB
KonTakTHas paéora Bueayaur.
2 pabota
5 o Qo Jexkuun IIpakTuyec | CamocT.
é = ?., KHe pabora
o o o Qo o Qo o o
¢ | &1 ¢ & | ¢ |8
Sl o | @ | o| @ |0
Pasznen 1. Anredpa maTpun 56 56 8 8 12 10 36 38
1. |Matpuusl 10 10 2 2 2 2 6 6
2. |OGpaTHas maTpuIa 14 14 2 2 2 2 10 10
3. |CucreMbl JTHHEHHBIX § 14 14 5 ) 4 4 2 ]
anreOpanvyecKux ypaBHCHHI
4. I/ICCH?I[OBaHI/Ie CI/ICTevMI:I m 18 13 ) ) 4 ) 12 14
JUHEHWHBIX YpaBHEHUH C n




HEU3BECTHBIMU

Pa3nen 2. BekropHas aaredpa 48 48 8 6 8 8 32 34

5. |DmeMeHTHhI BEKTOPHOU anreOpbl 12 12 2 2 2 2 8 8

6. |JIuHeitHbIE BEKTOPHBIC 16 16 2 2 D) 2 12 12
MIPOCTPAHCTBA

7. |JluneltHbIe OTOOpAKEHUS 20 20 4 2 4 4 12 14

Pa3znen 3. AnanuTnyeckasi reoMeTpusi 40 40 4 ) 4 0 32 38

HA NJIOCKOCTH M B IPOCTPAHCTBE

8. |JIuHMs Ha IIOCKOCTH 20 20 2 2 2 0 16 18

9. |Ilpsamas u IIJIOCKOCTh Bl 10 20 > 2 16 20
IPOCTPAHCTBE

Pa3znen 4. Beenenune B aHa 3 34 34 6 6 6 6 22 22

10. | Oynkuun 12 12 2 2 2 2 8 8

11. |TIpenensr GpyHKIMiA 12 12 2 2 2 2 8 8

12. |HempepbIlBHOCTH PYHKITHIA 10 10 2 2 2 2 6 6

Paznen 5. JAnddepennuanbHoe

HCYHCICHHE pynknmi oxHoii| 46 46 6 6 6 6 34 | 34

nepeMeHHOn

13. |IIpon3Boanas u quddepeHnnan 2% 2% 4 4 4 4 18 18
byHKIUHA

14. |ITpunoxxeHnre Tpou3BOIHOU 20 20 2 2 2 2 16 16

Paszpen 6. JAudpdepennuaibHoe

ucuucjieHue QyHKOuili Heckoabkux| 16 16 2 2 2 2 12 12

nepeMeHHbIX

15. | DyHKIIMM HECKOJIBKUX IEPEMEHHBIX 16 16 2 2 2 2 12 12

Paznen 7. UnTerpajibHoe MCYMCIEHHE 50 50 6 4 6 6 38 40

16. | [TepBooOpa3Has byHKIHS ng 18 > 2 > 2 14 14
HEONPEIEICHHbII UHTETpall

17. |OnpeneneHHbI HHTETpa 18 18 2 2 2 2 14 14

18. |HecobcTBeHHbBIE u JABOHHBIE| 4 14 2 2 2 10 12
WHTETPAIBI

Paznen 8. Inddepennuanbubie

ypaBHenus. Pl 34 34 6 2 6 4 g 28

19. | luddepennmanbubie ypaBHEHUS 2 2 4 2 4 4 14 16
MEPBOT0 MOpsiJIKa

20. |YucnoBbI€ U CTETIEHHBIE PSIAbI 12 12 2 2 8 12
Bceero mo qucuumimne 324 | 324 | 46 36 50 42 | 228 | 246
KonTtpoins 36 36
Hroro 360 | 360 | 46 | 36 | 50 | 42 | 228 | 246

4.2. CopepxaHue JMCHMILIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM(pa3aejam)

Pa3nenl. Anredopa MmaTpun
Tema 1. MaTpuupbl.
HGHI/I H 3ada4u JUCIUIIIIMHBI.




[Tonatue MaTpuisl, oOmMiA BUA MaTpulbl. PaBHble MaTpuisl. Buasl matpui. Jluneiinsie
ONepaly HaJ MaTPUIIAMM: CJIOKEHUE MAaTpHUl, YMHOKEHHME MaTpulbl Ha yucio. CBOMCTBa
onepanuii. Onepanuu HaJ MaTpULIAMU: TPAHCIIOHMPOBAaHUE, YMHO)KEHHE MaTpul. CBolicTBa
onepauuii. JInHeitHas 3aBUCUMOCTb CTPOK MaTPHIIbI.

Tema 2. O0paTHasi MaTpHIa

Omnpenenurenu KBaApaTHBIX MaTpuil. CIIOCOOBI BBIYMCIICHUS ONIpeneauTesnei 2-ro, 3-ro u
BeICHIMX MOpsAAKoB. CBoicTBa ompenenuteneii. MuHOpsl U anredpanyecKkue JONOJIHEHUS K
JJeMeHTaM. BeiuncieHue omnpenenuTeNs pa3ioKeHHeM I0 CTpoke (crondiry) (Teopema
Jlamnaca).

OOparnast maTpuiia. AJTOPUTM BBIYUCIICHHUS 0OpaTHON MaTpuIlbl. PemeHne MaTpuaHBIX
ypaBHeHuit Buja AX=B, XA=B.

DneMeHTapHbIe MpeoOpa30BaHUsl MATPUIIbl. DKBUBAJICHTHOCTh MaTpHIl. PaHT MaTpuIlbl U
crnocoObl ero Boruncienus. CBoiicTBa panra matpuisl. basucHeiii Munop marpuisl. Teopema o
paHre MaTpHIIbL.

Tema 3. CucreMbl JTHHEHHBIX ajJredpanyecKux ypaBHeHHI.

Cucrembl nuHeWHbIX anreOpamveckux ypaBHeHuil (CJIAY). Pemenne CJIAY. Bunbl
CJIAY. Pemenue cucteM IUHEHHBIX YpaBHEHHH METOIOM OOpaTHOW MaTpulsl. Teopema
Kpamepa. Pemenne cucrteM nuHeHbIX ypaBHeHUM MeTosioM Kpamepa.

Pemrenne cucrem NMHENMHBIX ypaBHeHUN MeToaoM l'aycca. Pemenue cucrem JIMHEHHBIX
ypaBHeHul metoaoM JKopaano — [Maycca. [Ipumenenne meronoB ['aycca u XKopaano — [Naycca k
PELICHUIO CUCTEM JIMHEHUHBIX YPABHEHUMN.

Tema 4. UcciienoBanue cucreMbl M JIMHEHHBIX YPABHEHUI ¢ N HEU3BECTHBIMU.

Kpurepuii coBmectumoctu CJIAY (Teopema Kponekepa-Kanemmm). HccnenoBanue
CHUCTEM M JINHEWHBIX YPABHEHHI C N HEU3BECTHBIMH.

OOmmii MopsAAOK pelIeHUs CUCTeMbl JHMHEWHBIX YypaBHeHHH. Pemienue cucrtem m
JUHENHBIX YPAaBHEHUH C N HEU3BECTHBIMM B CIIydae, €CJIM PaHl CHCTEMbl MEHBIIE YHCIIA
HEU3BECTHBIX.

CucreMbl TMHEUHBIX OJHOPOIHBIX ypaBHEHUN. DyHIaMEeHTaIbHasi CUCTEMA PELICHHIA.

Monens JIeoHThEBa MHOTOOTPACIIEBOM IKOHOMUKH (OaTaHCOBBIN aHAIIN3).

Pa3nea 2. BekTopHas anredpa

Tema 5. D1eMeHTHI BEKTOPHOM aJredpbl

Bekrop Ha IUIOCKOCTH M B NIpPOCTpPaHCTBE. JIMHEHHBIE OIEpalvu HAJX BEKTOpaMU B
reomerpuueckorr Gopme. [lonarue 6a3uca BEKTOPOB B MPOCTPAHCTBE. PasnmokeHne BEKTOpa 1o
6azucy. OpToHOpMUPOBaHHBIN 0a3uc B mpocTpaHcTBe. [IpsMoyronpHas cucreMa KOOpAMHAT B
npoctpaHcTBe. PasnokeHue BekTOpa IO OPTOHOPMHPOBAaHHOMY Oa3uCy B IPOCTPAHCTBE.
Jlunelinble onepanyu HaJl BEKTOPaMU, 33JJaHHBIMU KOOPIUHATAMH.

CkangpHoe TpOM3BEACHUE BEKTOPOB, €ro CBOWCTBA. BbIpakeHHEe CKaJIpHOIO
IPOU3BENECHUSI 4Yepe3 KOOPAMHATBI BEKTOPOB. YTOJd MEXAY BEKTOpamMH. Y CIIOBUSA
KOJUIMHEAPHOCTH W OPTOTrOHAJIBHOCTH BEKTOpPOB. BeKTOpHOE mNpou3BeneHHE BEKTOPOB, €ro
CBOICTBAa. BbIpaskeHrEe BEKTOPHOTO MPOU3BEAECHUS Yepe3 KOOPAMHATHI BEKTOPOB. CMelIaHHOE
IIPOU3BEICHUE BEKTOPOB, €r0 CBOMCTBAa. BbIpa’keHHME CMEIIAaHHOTO NPOU3BENEHUS YeEpe3
KOOPJIMHATBI BEKTOPOB

Tema 6. JInHeiiHbIe BEeKTOPHBIE POCTPAHCTBA

n — MEpHbIA BeKTOp. JIMHEHbIE omepanuu Haj #n — MEPHbBIMU BeKTOpamu. JIuHelHas
3aBUCHUMOCTh M HE3aBHCHMOCTHh BEKTOPOB. JIWHelHOe (BEeKTOpHOE)IpOCTpaHCcTBO. basuc u
pa3MEpHOCTh JIMHEMHOTO TMpocTpaHcTBa. EBKINWIOBO mpocTpaHcTBO. JIMHEWHOE n-MepHOE
IIpOCTpaHCcTBO. bazuc u pasMEpHOCTh n-MEPHOTO JIMHEWHOTO IIpocTpaHcTBa. [lepexon k HOBOMY
0a3ucy B JIMHEHHOM MPOCTPAHCTBE. 3aBUCHMOCTh MEXAY KOOpPAMHATaMU BEKTOpa B Pa3HbIX
Oa3ucax.



Tema7. JInneiinble 0TOOPaKEHUSI

Jluneiinpie omeparopsl (oTOOpakeHHs, TpeoOpa3zoBaHusi). [lelicTBUS Haa JUHEHHBIMU
omneparopamu. Marpuna JIMHEHHOro omeparopa. TeopeMa 3aBUCUMOCTH MEXAy MaTpULaMU
OJIHOTO M TOTO JK€ oreparopa B pa3HbIXx Oa3ucax. (CoOCTBEHHbIE 3HAYCHHUS U COOCTBEHHBIC
BEKTOpBl JIMHEHHOro omeparopa. HaxoxneHue cOOCTBEHHBIX 3HAYEHUH M COOCTBEHHBIX
BEKTOPOB JIMHEHHOTO orepaTopa. JInHeitHas Moaeb oOMeHa.

Pazgen 3. AHaguTHyecKkasi reoMeTpHs HA MJIOCKOCTH U B POCTPAHCTBE

Tema 8. J/Innus HA MIOCKOCTH

JIuHMs Ha TJIOCKOCTU. YpaBHEHUE JIMHUUM Ha IUIOCKOCTH. YpaBHEHHUs MpsSIMOMl Ha
IUIOCKOCTH. YpaBHEHHE MNPSAMON € YIJIoBbIM Koddduuuentom. OOuiee ypaBHEHHE MPSIMOIL.
YactHble ciydan 00IIero ypaBHEHHS NMPSMON. YpaBHEHHUE TIPSIMOM, TIPOXOIAIIEH Yepe3 TaHHYIO
TOYKY B JIaHHOM HAIPaBJIICHUU. Y paBHEHUE NPAMOH, NIPOXOIALICH Yepe3 JBe TOYKU. Y paBHECHUE
MpsMOM B OTpe3Kax. Y paBHEHHUE MPIMOi, TPOXOIAIIEH Yepe3 TaHHYIO TOUKY MEPIECHINKYISIPHO
JAHHOMY BEKTOpY. YTOJ MEXIy NPSAMBIMH. Y CIOBHE MapajUIEIbHOCTH U NEPIEHIUKYIIPHOCTU
NpsAMbIX. PaccTostHuEe OT TOUKHU 10 TPSIMOM.

Kpussie Broporo nopsiaka.OkpyxkHocts. KanHonnueckoe ypaBHeHue. CBOMCTBa KpUBOiA,
OCHOBHBIE XapakTepucTuku. Jiuunc. Kanonnueckoe ypaBHeHue. CBOMCTBa KPUBOM, OCHOBHBIE
xapaktepucTuku. ['mnepboma. Kanonwueckoe ypaBHeHue. CBoilcTBa KpHUBOH, OCHOBHBIE
xapakrepuctuku. Ilapabona. Kanonmdeckoe ypaBHeHue. CBOWMCTBa KPHBOH, OCHOBHBIE
XapaKTEPUCTUKH.

Tema 9. IIpsimasi M IVIOCKOCTH B MPOCTPAHCTBE

VYpaBHEHHE IUIOCKOCTH B IPOCTPAHCTBE, NPOXOAAIIEH uepe3 HaHHYI0 TOYKY
NEPIEeHIUKYIAPHO TaHHOMY BekTopy. O011ee ypaBHEHHE MIIOCKOCTU B IMPOCTpaHCTBE. YacTHbIE
cllydyau OOILIEro ypaBHEHHUs IUIOCKOCTH. YPaBHEHHE IUIOCKOCTH B MPOCTPAHCTBE, MPOXOASIICH
yepe3 TPU JaHHbIE TOYKH. YPaBHEHHUE IUIOCKOCTH B MPOCTPAHCTBE B OTPE3KAX. YTOJI MEKIY
IUIOCKOCTSIMH, YCJIOBUS ApAJUIEIBHOCTH U NEPIIEHIUKYIIPHOCTU ABYX IIOCKOCTEH.

Kanonnueckoe ypaBHeHHE TpPSIMOM B NPOCTPAHCTBE. YpaBHEHHUE TMPAMOM B
IPOCTPAHCTBE, MPOXOZsmeil yepe3 nBe Touku. OOmiee ypaBHEHHE NPSIMOM B MPOCTPAHCTBE.
[Tepexon ot oOuiero ypaBHEHUS K KaHOHHMYECKOMY. YTOJI MEXAYy MNPSIMBIMU B MPOCTPAHCTBE.
VYcnoBue napayuieaIbHOCTH U NEPIEHANKYISIPHOCTH IPSMBIX B IPOCTPAHCTBE.

Brimykiieie  MHOKECTBa B N-MEpHOM TpocTpaHcTBe. OOJacTh PEIICHWH JIMHEHWHBIX
HepaBeHCTB. ['papuueckuii MeToa peleHHs CUCTeMbl JIMHEHHBIX HEpPaBEHCTB C JABYMs
Heu3BecTHbIMH. O0IacTh pelIeHUI CUCTEMBI M JIMHEHHBIX HEPABEHCTB C N HEU3BECTHBIMHU.

Pasznen 4. BBeaenne B aHAJIN3

Tema 10. ®yHkumnu

Yucna. [IoHATHE KOMIUIEKCHOTO YHCIIA, IEUCTBUS HaJ KOMIUIEKCHBIMUA YHCIIAMH.

[lonsitne MHOXkecTBa. (OCHOBHBIE TMOHATHS TEOpPUM MHOXecTB. Ormepauuu  Haj
MHOkecTBaMU. OCHOBHBIE YHCIIOBbIE MHOKECTBA.

[lonarue ¢ynkuuu. CnocoObl 3amanus (yHkuu. OCHOBHBIE CBOWCTBA (YHKIHUU.
Knaccudukanms dyakuuii. OCHOBHBIE 3jeMeHTapHble (QyHKIMH U ux rpadukn. CroxHas
¢ynkuusa. OOparnas ¢ynkuus. DyHkuus, 3amaHHas HesBHO. IlpeoOpa3oBanue rpadukoB
dbyakuuid. [I[pumenenne QyHKIUN B SKOHOMUKE.

Tema 11. Ilpeneas! pyHkumii

Yucnoele nocnenoBaTenbHOCTH. OrpaHUYEHHBIE M1 MOHOTOHHBIE IOCIIEI0BATEIBHOCTH.
IIpenen 4ucIOBOM IOCIIENOBATENBHOCTH. |'€OMETPUYECKUI CMBICI IIPEAEia YUCIOBOU
NOoCJIeI0BaTeNbHOCTH. [Ipru3Haky cyliecTBOBaHUs MpeAea.
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[Ipenen ¢pynkun B 6eckoneunoctu. [Ipenen pynkmuu B Touke (mo Komm u no I'eitne).
OcHoOBHBIE TeOpeMbl O Tpenenax (yHKIuW. beckoHedHO Maibie W OECKOHEUHO OOJIbIINe
BEJIMYMHBI, UX CBOMCTBA. 3aMeUaTelIbHbIE NpeAeibl. PackpbITHe HEONPEAEIEHHOCTENW pa3IMuHbIX
THUIIOB.

Tema 12. HenpepbIBHOCTH (pyHKIMI

OnuoctopoHHue mpeaenbl. HenpepblBHOCTh (DYHKIUN B TOYKEe W Ha WHTEpBaie. Todyku
paspbiBa ¢yHkuuu. Krnaccupukanus Touek paspeiBa. KycouHO-HeNpephIBHBIE (DYHKLUH.
CgoiicTBa (yHKIHUHA, HENPEPHIBHBIX B TOYKe. HempephIBHOCTH 3JIEMEHTApPHBIX (YHKIIHA.
CoiicTBa (hyHKIMIA, HETIPEPBIBHBIX Ha OTPE3KE.

Paszpnen S. lu¢pdepennuaibHoe ucuuciaeHne GyHKuuii 01HoM nmepeMeHHOn

Tema 13. IlpousBoanas u 1udpdepenunan GQyHKIUN

3amauM, NPUBOAAIIME K TMOHATHIO MNpoU3BOAHOM. OmnpeneneHue NPOU3BOAHOMN, €€
FeOMETPUUYECKUN, MEXAaHUYECKUN U SKOHOMUYECKUH CMbICT. CBA3b MEXAY HENPEPHIBHOCTHIO U
muddepeHpyeMoctsio  GyHKIMU. [IpOoM3BOJHBIE OCHOBHBIX 3JEMEHTApHBIX  (DYHKIHIL.
OcHoBHbIe TipaBuiIa nuddepeHIupoBaHusI.

[IpousBoanas crnoxkHoit M obpatHoil pynkuil. AuddepenunpoBanme HessBHONW (yHKINU.
Jlorapudpmuueckoe auddepennupoBanue. [IponsBoaHbIe BBHICITUX MOPSIAKOB. Mcmonab3oBaHme
HOHATHS POU3BOJHON B SKOHOMHUKE.

[Tonsitue muddepennuana ¢yakuun. CpoiictBa muddepennuana. MHBapHaHTHOCTH
muddepentmana. Auddepennnanst BHICIINX MOPSAKOB.

Tema 14. IlpusoxkeHue Npou3BOAHOMN

OcHoBHbIe TeopeMbl 0 auddepenunpoBannu GpyHkun: reopema dPepma teopema Poss,
teopeMa Jlarpanxa, teopema Komm. [IpaBumno JlonuTans st BBIMUCIEHUS HEONPEIETEHHOCTE.

[IpusHaku Bo3pacTaHus M yObIBaHMS (PYHKIMHU. DKCTPEMyMbl (DYHKIIMH, HEOOX0AUMOE U
JIOCTAaTOYHBIE yCIOBHS dKcTpeMyMa QyHkiuu. Hanbonbiiee 1 HauMeHblllee 3HaUeHUsT PYHKIIUU
Ha OTpe3Ke. AJTOPUTM OTHICKAHUS HAWOOJBILIET0 M HAaUMEHBIIETO 3HAUYCHUH HENpepbIBHOM
dbyHkMM Ha oTpe3ke. BrimykinocTe rpaduka pyHkuuu. JlocTaTodHOE YCIOBHE BBIMYKIOCTH
¢ynkunu. Touku mepernba. HeoOxomumoe M AOCTaToOuHOE yCIOBUS Teperuda. ACHUMITOTHI
rpaduka pynakmuu. [IpuMeHeHre MPOU3BOIHON K HMCCIECIOBAHUIO (PYHKIIMU M TOCTPOCHHIO €€
rpaduka: cxema IoJIHOTO UCCIIEAOBAHUS (DYHKIUH.

Paznen 6. ludgdepennunanbHoe ncuucaeHue GyHKIM HECKOJIBKUX MepeMEeHHbIX

Tema 15. ®yHKUMH HECKOJBKHX MepeMeHHbIX

OyHKIIMU HECKOJIBKUX MepeMeHHbIX. DYHKINU JBYX MepeMeHHbIX. O0IacTh onpeaeneHus
u rpapuk GyHKIUU ABYX nepeMeHHbIX. Jlunuu ypoBHs. [Ipeaen u HempepbIBHOCTH (QYHKUIHU
NBYX TIepeMeHHbIX. YacTHele mnpous3BogHBIE U AuddepeHnrpyeMocTsh (YHKIMH ABYX
nepemeHHbIX. {udpepennnan GyHkmuu a1Byx nepeMeHHbIX. [ pagueHT QyHKIHUH.

OkcrpeMyM (yHKIMM JByX TIlepeMeHHbIX. HeoOxomumoe M JOCTaTOYHOE YCIIOBHE
sKkcTpemyMa. HamOomnbiiee W HauMeHbIllee 3Ha4YeHHS (YHKIIUM B 3aMKHYTOW OTrpaHUYCHHOM
obsactu. Y CIOBHBIN SKCTpeMyM. MeTosr MHOKHUTENeH Jlarpanka.

@YHKIUN HECKOJIBKUX IIEPEMEHHBIX B JKOHOMUYECKOU TEOPUH.

Paznea 7. UnTEerpajibHOE HCUMCICHHE

Tema 16. IlepBooOpa3Hast pyHKIUA U HeollpeaeJJeHHbIH HHTErpaJl

[lonarue mnepooOpazHoit ¢yukiuu. Teopemsl o mnepBooOpasHbix ¢yHkuuu. [lonsrue
HEONPEIeTICHHOTO WHTEerpaia. ['eoMeTpruiecKuil CMBICIT HEONpeaeIeHHOTO nHTerpana. Tabnuia
OCHOBHBIX HHTerpanoB. CBolicTBa HeoNpeAeleHHOro uHrerpaga. (OCHOBHBIE METOAbI
WHTETPUPOBAHUSA:  HEMOCPEJICTBEHHOE  HMHTETPUPOBAHME,  WHTEIPUPOBAHUE  METOJAMH
MOJICTAHOBKH (3aMEHbI IEPEMEHHO), MHTErPUPOBAHUE 10 YACTSM.
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[onarue paunonansHOM Apobu. Ilpocreiimme panmnoHaneHble apodu. VHTErpupoBaHue
MIPOCTEHUIINX PAIIMOHATBHBIX Ipo0ei. IHTerpupoBanne parmoHAIBHBIX TPOOCH.

WuterpupoBanue TpuroHoMeTpudyeckux (yHkimid. VHTerpupoBaHuMe MPOCTEHIINX
UppaluoHaIbHBIX GyHKIMI. MHTerpansl, «Hebepymuecs» B 3€MEHTAPHBIX QYHKIUAX.

Tema 17. OnpeneneHHbIH HHTErPaJ

[lonsTne onpeneaeHHoOro wuHTerpana. ['€oMeTpUYeCKMii U HKOHOMUYECKUW CMBICI
OTIpeNIeJIEHHOT0 UHTETpajia. 3a/1a4a 0 BEIYUCICHUH 00beMa BBIITycKaeMoi npoaykuuu. Teopemsbl
00 wuHTerpupyemMoctu ¢yHkiuH. CBONCTBAa OMNpEIENIEHHOT0 UWHTErpajia U TMpaBuja €ro
BBIUUCIICHUS. Brruncienue ompeneneHHoro uHrerpana (MHTerpan ¢ HepeMEHHBIM BEPXHHUM
IpeaesioM, TeOpeMa O MPOU3BOAHONW MHTErpana ¢ MEePEMEHHbIM BepXHUM npenenoMm. dopmyna
Herorona-Jleitbnuna). MeToJ NMOACTaHOBKM (3aMEHbI NEPEMEHHOH) M MHTETPHUPOBAHUS 10
YacTsAM B OIIPENEIIEHHOM MHTErpae.

Tema 18. HecoOcTBeHHBIE U 1BOIHbIC MHTErPaJibl

Hecob6ctBennbie unterpanst [ u Il poma. Cxonsmuiics U pacxoasIuiicss HeCOOCTBEHHBIN
uHTerpai. IlpusHaku cxoaumocTH.

[TpuOnkeHHbIE METOAbl BBIYHMCIEHUS OIpeAeieHHbIX HHTerpainoB lMcnons3oBaHue
MOHSITHSI UHTErpajla B 5KOHOMUKE

JIBoliHBIE MHTETPaAJIbl, UX CBOMCTBA. OCHOBHBIE CIy4ad BBIYMCICHHS JIBOMHOTO MHTErpaia
B IIPSMOYTOJIbHBIX KOoOpauHarax. [loBropHble MHTerpansl. CBeneHUE ABOMHBIX MHTErPAJOB K
MTOBTOPHBIM.

Pasznen 8. luddepennuaibubie ypaBHeHus . Paabl

Tema 19. IluddepennuanbHble ypaBHEHHsI IEPBOT0 NMOPSIAKA

OcHOBHBIE TTOHATHS ¥ IPUMEPHI 33/1a4, MPUBOASAIINX K nudPepeHIInaIbHbIM ypaBHEHUSIM.
OO6wikHOBeHHBIE AU (DepeHIInaTbHbIE YpaBHEHUS MTepBOTO nopsaka. O0Imiee u 4acCTHOE pelieHre
JY nepsoro nopsizaka. 3anada Komm. Teopema o CylecTBOBaHMM U €AMHCTBEHHOCTH PEILIECHUS
3agayu Komn.

JuddepeHnranbHble YpaBHEHUS C Pa3ISIEHHBIMH W Pa3IeISIONIMMUCS MTEPEMEHHBIMU
nepBoro mopsaka, ux pemenue. OnpHopoanHble nuddepeHnaNIbHbIe ypaBHEHUS IIEPBOTO
nopsijika, ux pemienue. JInHeHble OJHOPOAHBIE U HEOJHOPOIHBIE YPaBHEHUS MIEPBOro MOPsIKA.
Meron W.bepnymnu pemenus JIJIY. Meton Jlarpamka (MeTon BapHamyi MPOU3BOJIBHBIX
nocTtostHHbIX) pewmenus JIY. YpaBuenue bepuysum, ero pereHue.

Hcnonb3oBanne nud@epeHnnaibHbIX YPaBHECHUH B 9dKOHOMHUYECKOW TMHAMHKE

Tema 20. YucsioBble U CTeNEeHHbIE PSAbI

Onpenenenre YUCIOBOroO psiga, cymma psaga. CoicTBa cxoasmmxcst psaaoB. CXOauMoCThb
reoMerpuueckoro psaa. Teopema (HeoOxomuMeblii mpu3HAK CXOAMMOCTH psila), CIEICTBUE U3
TEOPEMBI O PACXOJUMOCTH psifa. ['apMOHUYECKUH psii. DTATIOHHBIE PSIAbL: TEOMETPUYECKHUM P,
TapMOHUYECKUN psifl, 0000IIEHHBI rapMOHUYECKHH psl. JlOCTaTOUHBIA NMPU3HAK CXOJUMOCTH
3HAKOIMOCTOSIHHBIX PSAOB: TPU3HAKK CpaBHEHHUs, Mpu3Hak JlamamOepa, paauKanbHBIA U
MHTETpajbHbIi Npu3Haku Komu.

3HaKonepeMeHHble U 3HAKOYEpPEOYIOIIHEeCs  Psabl [Ipuznak  cxoguMocTH
3HaKo4epeayromnierocs psaaa (npusHak Jleitoauma). AGCONOTHAS U OTHOCUTEIbHAS CXOIUMOCTH.

[TonsiTne crenenHoro psaa. Pannyc, MHTEpBaI CXOAMMOCTH CTEIIEHHOIO psa.

Psaner Teiinopa u Maknopena. PaznoxeHus 3neMeHTapHbIX QYyHKIUN B P,

4.3.Conepxxanne NpaKTHYECKUX 3aHATHI (04HAsA (popMa 00yUeHU)

Pazneal. Anredpa maTpun
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I[IpakTuyeckoe 3ansiTuel. BoimosiHeHue onepanuii Hag MaTpuamMu(2 yaca)

1. Omepanuu Hajg MaTpUIlaMH: TPAHCIIOHUPOBAHUE, YMHOXXEHHE MAaTpHUIbl Ha YHCIIO,
CIIO)KEHHE U YMHOXKEHUE MaTPUIL
Penrenne 3agauq:

e Omnepanuu HajJ MaTpUllAMHM: TPAHCIIOHUPOBAaHUE, YMHOXEHHE MAaTpHUIbl Ha YHCIIO,
CIIO)KEHHUE U YMHOXKEHUE MaTPUIL

e Pemienue 3aa4 ¢ 5KOHOMHUYECKHM CMBICIIOM

IIpakTHyeckoe 3ansaTHE 2. PelieHne MATPUYHBIX ypaBHeHHUii(2 yaca)

1. Omnpenenutenu kBaapaTHbIX MaTpull. CriocoObl BEIYMCICHHUS ornpenenuTeneil. CBolicTBa
onpeaenuTenei

2. OOpatHast MaTpuia. AJTOPUTM BBIYHCICHHUS OOpaTHOW MaTpHibl. PermeHue MaTpUYHBIX
ypaBHEHUU

3. Pemenue 3anau:
® HaXOXJeHHE 0OpaTHOW MaTPHIIbI
® pelIeHHE MaTPUYHBIX YpaBHEHUN

IIpakTyeckoe 3anaTHe 3. Pemenne cucrem JIMHEHHBIX YpaBHeHHI MeTOA0M 00paTHOM
matpuunbl 1 Mmetoaom Kpamepa(2 yaca)
1. Pemenue cucreM JTUHEHHBIX ypaBHEHHH METOAOM OOpaTHOM marpuibl. Pemenue cucrem

JMHEWHBIX ypaBHeHUH MeTo10M Kpamepa
2. Pemrenne 3agau:

e [Ipumenenue oOpaTHOI MaTPUIIBI ISl PEIICHUS CHCTEM JIMHEHHBIX YPaBHEHUH.

e PemeHue cucTeM JIMHEHHBIX ypaBHEHHH ¢ moMotisio popmyn Kpamepa.
IIpakTnyeckoe 3ansitue 4. Pemienue cucrem JIMHEHHBIX aJredOpandecKux ypaBHeHUil
Metoaom I'aycca u merogom Kopaano-I'aycca (2 yaca)

1. Anroputm Mertoaa ['aycca u merona Xopaano-I'aycca
2. Pemenue 3anau:
e Pemenue cuctem JIMHEHHBIX YpaBHEHUM ¢ moMoIIbio MeToa ['aycca
e Pemenue cuctem JIMHEHHBIX ypaBHEHUM ¢ momolibio MeToaa JKoprano-I'aycca.

I[IpakTuyeckoe 3ansaTHe 5-6. PemeHme cucrteM m JMHEHHBIX YPaBHEHHH ¢ n
Heu3BeCTHbIMHM (4 yaca)

1. OOwmwuit mOpsI0K perIeHusi CUCTEMbI IMHEWHBIX YpaBHEeHUi. Perenue cuctem m
JIMHEWHBIX YPaBHEHUH C N HEM3BECTHBIMU B CITy4ae, €CJIM PAHT CUCTEMbI MEHBIIIE YHCIIA
HEU3BECTHBIX

2. Pemenune 3amau:

e lccienoBanue CUCTEM JIMHEWHBIX YPABHEHU HA COBMECTHOCTb.
e Pemienue cucrem m JIMHENHBIX YPABHEHUN C N HEM3BECTHBIMU

Pa3nes 2. BekTopHas anredopa

IIpakTnyeckoe 3ansitue 7. BolnosiHeHne onepauuii HaJ BeKTopamu (2 yaca)
1. JluneiitHble omepanuu HaJ BEKTOpaMU, 33aJlaHHBIMU MpoeKuusMu. CKalsipHOe, BEKTOPHOE,
CMEIIIaHHOE MPOU3BECHIE BEKTOPOB
2. Pemenue 3anau:
e JlelicTBUS HaJl BEKTOpaMHU
e PaznoxeHue BeKTOpa 1o IPYyruM BEKTOpaM.
e Pemienue 3aja4 Ha MPUMEHEHHUE CKAISIPHOTO, BEKTOPHOT'O U CMEILIAHHOTO
MIPOU3BENICHUSI BEKTOPOB.

IIpakTnyeckoe 3ansitue 8. BolnosiHeHne neiicTBUIT HAl N-MEePHBIMHM BeKTOpamMH (2 yaca)

l. n — mepHbI BekTOp.JIMHENWHOE n-MEpHOE NPOCTPAaHCTBO. JIMHEHHas 3aBUCHUMOCTb M
HE3aBUCUMOCTb BEKTOPOB. 3aBUCHUMOCTb MEXIy KOOpPJIMHATAMH BEKTOpa B pPa3HBIX
0a3ucax.
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2. Pemenue 3anau:
® Ha ompejelieHUE JTUHEHHONW 3aBUCHMOCTH — HE3aBHCHUMOCTH BEKTOPOB, ONpEIEICHUE
0a3nca BEKTOPOB, ONpeleIeHNe KOOPAMHAT BEKTOpa B HOBOM 0a3zuce (pas3iokeHue
BEKTOpa 10 0a3ucy), peleHne 3a1ad ¢ SJKOHOMUYECKUM COICPKAHUEM.

IIpakTnyeckoe 3ansaTue 9. JIuneiinbie onepaTopsl (2 yaca)

1. Jlunelinsle omeparopsl (oTOOpaxkeHus, mHpeoOpa3oBaHus). JeHCTBUS Haa JTMHEWHBIMU
omepaTopamMu. Marpuna JUHEHHOro omepatopa. TeopeMa 3aBUCUMOCTH — MEXIY
MaTpHUIIaMU OJTHOTO ¥ TOTO K€ OlepaTopa B pa3HbIX 0a3ucax.

2. Pemenune 3amau:

® Ha Ompe/eNieHNne TMHEHHOCTH OTOOpaKeHHsI, 00pa3a BEKTOpa, MAaTPHUIILI TUHEHHOTO
omneparopa,
®  BBHINOJHEHHE JACHCTBUIN HaJ JIMHEHHBIMH OIIEPATOPaAMU.

IIpakTuyeckoe 3ansaTue 10. HaxoxxneHue CcOOCTBEHHBIX 3HAYEHUH M COOCTBEHHBIX
BEKTOPOB JIMHEITHOT0 onepaTopa (2 yaca)
1. CoOcTBeHHbBIE 3HAYEHUS W COOCTBEHHBIC BEKTOPHI JIMHEHHOrO orepatopa. JIuHeiHas
Mozelb oOMeHa.
2. Pemenue 3anau:
® Ha HaXOXJCHHE COOCTBEHHBIX 3HAYEHUH JTMHEHHOTO OIepaTopa,
® HaxoXJeHHe COOCTBEHHBIX BEKTOPOB JMHEHHOI0 oreparopa

Paznen 3. Anaguruyeckasi reoMeTpus Ha IJIOCKOCTH U B MPOCTPAHCTBE

IpakTnyeckoe 3ansitue 11. [IpaMas TMHUSA HA VIOCKOCTH (2 Yaca)

1. Pa3nauuHbple ypaBHEHMsI MPSAMOM Ha IJIOCKOCTU.YTOJI MEXAY HPSIMbIMHU, YCJIOBHS
NapaJyIEIbHOCTH U MEPIIEHNKYISIPHOCTH MPSMBIX, PACCTOSIHUE OT TOUYKHU J0 MPSMOHN

2. Pemenue 3anau:
e Pemenue 3a1a4 Ha HAXOXKICHUE PA3JTUYHBIX BUJOB YPaBHEHUH MPSAMOM HA MIIOCKOCTH
e PemnieHue 3a/1a4 Ha HAXO0XKJICHHUE YIJIa MEXKY MPSIMBIMA
e PenieHue 3a1a4 Ha ONPEAEIICHUE MAPATUIETbHOCTH U NEPIEHANKYIIPHOCTH IPSIMBIX

IIpakTnyeckoe 3ansitue 12. [IpsaMas u NJI0CKOCTH B MPOCTPaHCTBe(2 Yaca)
1. VYpaBHEHUS MJIOCKOCTH B NPOCTPAHCTBEYTON MEXAY IUIOCKOCTAMH, YCIOBHS
NapaJyIEIbHOCTH U MEPIIEHAUKYISIPHOCTH BYX INIOCKOCTEH.
2. VYpaBHeHUs NpSAMOM B MPOCTPAHCTBE. YTOJ MEXAY NMPSIMBIMHU B IIPOCTPAHCTBE. Y CIOBHE
NapaJyIEIbHOCTH U NMEPIIEHANKYIIPHOCTH MPSMBIX B IPOCTPAHCTBE.
3. Pemenue 3anau:
e PemeHue 3a7ad Ha HAXOXKACHUE PAa3JUYHBIX BHJIOB YPABHEHUN IUIOCKOCTH B
IIPOCTPAHCTBE
e Pemenue 3amay Ha HAXOXKICHHUE pA3JIUYHBIX BHUJOB YPAaBHEHUW MPSIMOM B
MIPOCTPAHCTBE
e PemenHue 3amady Ha HaXOXKACHUE YIVIa MEXAYy NpPSIMBIMH, HAa OIpEACIICHHUE
NapaJuyIeIbHOCTH U MEPIIEHIUKYISIPHOCTH MPSIMbBIX

Pa3znen 4. Beenenune B anajaus

IIpakTuyeckoe 3ansiTue 13. Haxo:xxaenune cBoiicTB pyHknun. (2 yaca)

1. OcHoBuble cBoiicTBa GhyHkmu. Knaccudukarms ¢pyaknuii. OCHOBHBIE JIEMEHTApHBIE
¢ynkuuu u ux rpaduku. Cnoxnas ¢pynkuus. O0parnas ynkius. OyHKIMA, 3a1aHHAS
HesiBHO. [IpeoOpaszoBanue rpadukoB G yHKIIHA.

2. Pemenue 3anau:

e uccienoBaHus GyHKIUI HA MOHOTOHHOCTh
e uccienoBaHus GYHKIMI Ha OTPAaHUYEHHOCTD
e uccienoBaHus QYHKIMI Ha YETHOCTh
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IIpakTyeckoe 3anaTHe 14. Borunciaenne npenenos pynkumii. (2 yaca)

1. TIpemen ¢pynkmuu B 6eckoHeunoctu. [Ipeaen ¢pynknuu B Touke (mo Komm u mo I'eiine).
OcHoBHBIE TEOpEeMBI O mpeaenax (yHKIHMH. beckoHeuHO Mayble U OECKOHEUHO OOJbIIne
BEJIMYMHBI, UX CBOMCTBA. 3aMeuaresibHbIE TMpenenbl. PackpbiThe HeonpeaeaeHHOCTe!
Pa3TUYHBIX TUTIOB.

2. Pemenune 3amau:

e Jloka3aTenbCTBO IPEJENIOB IO OIPEIEICHUIO

e Brruucnenue npenena GyHKIUNA Ha OECKOHEYHOCTH.
e Bruucnenue npenena GyHKIMN B TOUYKE.

e PackpbITHEe OCHOBHBIX HEOIIPEIEIeHHOCTEH

IIpakTnyeckoe 3ansitue 15. UccaenoBanue pyHKuuii Ha HenmpepbIBHOCTH. (2 yaca)

1. HemnpepsiBHOCTh (DyHKIIMK B TOUKe W Ha WHTepBane. Kiaccudukamus Touek pas3pbiBa.
CgoiicTBa (yHKIMI, HEMpephIBHBIX B TOYke. CBoWcTBa (YHKIMNA, HEMPEPHIBHBIX Ha
OTpE3KE.

2. Pemenune 3amau:

e lccnenoBanue (yHKIMIA Ha HEMPEPBHIBHOCTh
e OrmpenencHue TOUYEK pa3pblBa

Paszpnen S. lu¢pdepennuaibHoe ucuucaeHne GyHKuuil 0IHOM nepeMeHHol

IIpakTuyeckoe 3ansaTue 16-17. HaxoxaeHus npou3BoaHbIX GyHKIHHA (4 yaca)

1. OmnpeneneHue NPOU3BOAHOM, €€ TEOMETPUYECKUN, MEXAHHMYECKUH M SKOHOMUYECKHI
cMmbicit. OcHoBHBIE npaBmiia auddepennmpoBanus. [Ipon3BoaHas cI0XHONW M 0OpaTHOM,
HesiBHOM (yHkuwmid. Jlorapudgmuueckoe muddepennupoBanue. Mcmnonb3oBaHue MOHATHS
MPOU3BOAHON B SKOHOMHUKE.

2. Pemenue 3anau:

e Ha npumeHeHHe reoMeTpu4ecKoro, 5KOHOMHUYECKOT0 CMBICIIA TPOU3BOIHOM

Brruuciienue npon3BOAHBIX CIIOKHBIX (QYHKIUH

Brruucnienne npou3BOAHBIX HESIBHBIX (DYHKIIMN

Brruucrienue npou3BOAHBIX 0O0OpAaTHBIX (PYHKITHIA

e [Ipumenenue norapudmuyeckoro audepeHpoBaHus

IIpakTuyeckoe 3anstue 18. UcciaenoBanue (yHknuii ¢ NMOMOIbI TNPOM3BOAHOH H

nocrpoexnue rpagukos (2 yaca)

1. TpusHaku Bo3pacTaHus M yObIBaHUS (YHKUIHU. DKCTPEMYMBbI (PYHKINH, HEOOXOIUMOE U
JIOCTaTOYHbIE YCIOBUSA 3KcTpemyMma (yHkuuu. Haumbosbliee W HauMeHbllee 3HAUYEHUS
¢ynkuum Ha orpe3ke. Beimykiocts rpaduka ¢yHkuuu. JloctaTrouHoe ycioBue
BBITyKJIOocTH GyHKIMH. Touku mepernba. HeoOxommmoe W 1OCTAaTOYHOE YCIOBUS
neperu6a. Acumnrtotsl GyHkIuH. [IpuMeHeHne Nporu3BOJHON K UCCIEIOBAHUIO (PYHKIIUU
U TIOCTPOEHHUIO ee rpaduKa: cxema MOJIHOTO Hccle0BaHus (QyHKIUH.

2. Pemenue 3anau:

e lccnenoBanue pyHKIUI C TOMOIIBIO MPOU3BOIHON M IOCTPOEHHUE TPahUKOB
e HaxoxxaeHune HauMeHbIIEro U HaubOoJIbIIEro 3HaUYeHUS! QYHKITMN

Pa3nea 6. ludgdepennnanbHoe ncuucaeHue GyHKIME HECKOJbKUX MepeMEeHHbIX

IIpakTnyeckoe 3ansatue 19. Haxoxnenune 3xcTpeMymMoB QyHKIUM JABYX IepeMeHHbIX. (2

yaca)

1. ®ynkuuu AByX 1epeMeHHbIX. JluHum  ypoBHs.  YacTHble  NPOU3BOJHBIE U
muddepeHmpyeMocTs  (QYHKIMM JBYX MEPEMEHHBIX. OKCTpeMyM (GYHKIHH JBYX
nepeMeHHbIX. Heo0xommoe u 10CTaToYHOe yCI0BHE SKCTPEMYMA.

2. Pemenue 3anau:

e HaxoxneHue yaCTHBIX MPOU3BOAHBIX (DYHKIUHU ABYX MEPEMEHHBIX
e Haxoxnenue skctpemyMma QyHKIUU ABYX MEPEMEHHBIX
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Pazgea 7. UnTerpajibHOE MCUMCIICHHE

IIpakTnyeckoe 3ansitue 20. HaxoxneHnue HeonpeaeJeHHbIX MHTErPaJjioB . (2 yaca)
1. Heonpenenennslii uHTErpajn. I'eoMeTpUyecKuil CMBICI HEONPEAEIEHHOIO HHTErpaja.
ColicTBa HEONpeAEIEHHOr0 HHTErpasia. OCHOBHBIE METO/IbI HHTETPUPOBAHUS.
2. Pemenue 3anau:
e HenocpeacTBeHHOE MHTETPUPOBAHHUE.
e HHTerpupoBaHue METOJOM 3aMEHBI IEPEMEHHOIA.
e HaxoJIeHue HHTErpaJoB METOJIOM UHTEIPUPOBAHUS 110 YACTSIM.

IIpakTnyeckoe 3ansaTHe 21. Boiunciaenne onpeaejileHHOro HHTerpaJa . (2 yaca)

1. OnpeneneHHpli UHTErpas. ['€eOMETPUYECKHIT M 3KOHOMHUYECKUH CMBICH OIPEIEICHHOTO
uHTerpasia. (CBoiCTBa  ONpEAENEHHOI0 UHTErpaja. BblunMciieHue OnpeerIeHHOro
MHTETpaa

2. Pemenue 3anau:

e Briunciienue onpeaeneHHOro HHTErpaia Ha OCHOBaHUU OTIpeieNICHUs] HHTerpasa.

e Bpriuncrienue onpeneneHHOr0 MHTErpajga METOJAOM 3aMEHbI MEPEMEHHOW U METOJIOM
MHTETPUPOBAHUS IO YACTSIM.

e [lpunoxeHue onpeaeNeHHOr0 HHTErpaa.

IIpakTyeckoe 3ansaTHe 22. HaxoxkneHue HecoOCTBEHHBIX M ABOMHBIX HHTErpajios . (2

yaca)

1. Hecob6ctBennsie nunterpaisl I u Il poga. Cxonsmuiics U pacxoasiuiics HECOOCTBEHHBIN
uHTerpai. J{BoitHble MHTErpalibl, UX CBOMCTBA. OCHOBHBIE CIy4yad BBIYUCICHUS JBOMHOTO
MHTETpala B IPSIMOYTOJIBHBIX KOOpAUHATAX.

2. Pemenune 3amau:

e Bepiuucienne  HECOOCTBEHHOrO  HHTerpajga ¢  OECKOHEYHBIMH  IpelesiaMu
MHTErPUPOBAHU.

e Briuucnenne HeCOOCTBEHHOTO UHTETpajia OT pa3pbIBHON (YHKINU.

e BrluncieHne IBOMHBIX HHTErPAIOB

Pa3nea 8. ludgdepennnanbubie ypapHeHus. Psabl

IIpakTnueckoe 3ansitue 23-24. Pemenue nuddepeHnua bHbIX YPaBHEHUIl IEePBOro

nopsiaka . (4 yaca)

1. OOwikHOBeHHBIE TUddepeHInaIbHbIe YpaBHEHHS TMepBoro mopsaka. OOmiee u 4acTHOE
pemenue. 3anada Komu. Bunel nuddepeHmanbHbIX ypaBHEHHA MEPBOTO MOPSIKA, UX
pelieHue.

2. Pemenue 3anau:

e Pemenue auddepeHINATBPHBIX YpaBHEHUN C pa3[elIeHHbBIMH U Pa3AesIOLIUIMUCS
MePEMEHHBIMH.

e Pemenue oqHOpOIHBIX AU(dEpEeHINATHHBIX YPABHEHHI IEPBOTO MOPSIIKA.

e Pemenue nuHelHbIX auddepeHnnanbHbIX YpaBHEHUH IEPBOT0 MOPSIIKA.

e Pemenue ypaBuenusibepnynnu

IIpakTnyeckoe 3ansiTue 25. UcciaenoBanue cX0AMMOCTH YUCIOBBIX PSAOB. (2 yaca)

1. Omnpenenenue 4YHMCIOBOTO psiaa, cymma pspa. Teopema (HeoOxomumblii mpusHak
CXOIUMOCTH psifa), CJIEACTBUE M3 TEOPEMbl O pacxoguMocTu psna. Jloctarouynbie
MPU3HAKU CXOJUMOCTH 3HAKOIOCTOSHHBIX PSIOB.

2. 3Hako4epenyronmecs u 3HAKOMEPEMEHHbBIE  PSIbL. [Tpusnak CXOJIMMOCTH
3HaKouepeayromerocs psaa (mpusHak JleiiOnuma). AGCONIOTHAS M YCIOBHAS CXOJUMOCTH

3. Pemenue 3amau:

® Ha HAXOXJICHHS CYMMBI psiia
® Ha HCCIIEJOBAaHUE CXOJIUMOCTH 3HAKOTIOCTOSIHHBIX PSJIOB
® Ha HCCIIEJJOBAaHUE CXOJIMMOCTH 3HAKOUEPEAYIOIIMXCS PSIOB
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Pa3znenl. Anredpa maTpun

Tema 1. MaTpuubl
1. JluneiiHas 3aBUCUMOCTH CTPOK MaTpPHIIBI.
2. BrImonHeHye THIOBBIX 3alaHUI IO TEME

Tema 2. O6paTHas maTpuna

1. DnemeHTapHBIC MPEe0OpPa30BaHUS MATPHUIIBI. DKBUBAJICHTHOCTh MATPHII.

2. Panr marpuubl u criocoObl ero BeruucieHus. CBoOWCTBa paHra MaTpullbl. ba3ucHbIi MUHOP
Matpuupl. Teopema 0 paHre MaTpuubl.

3. BbInosiHeHNE TUMIOBBIX 3aJJaHUM 1O TEME

Tema 3. CucreMbl JHHEHHBIX AJIredpandecKux ypaBHeHui

1. Ilpumenenue meronoB l'aycca m Kopmano — l'aycca k pelIeHHIO CHCTEM JIMHEHHBIX
YpaBHEHUU.

2. BrblnonHeHne TUMOBBIX 3aJJaHUH 1O TEME

Tema 4. UccienoBaHue cucTeMbl M JTHHEHHBIX YPABHEHH ¢ N HEN3BECTHBIMU

1. Cucrembl TUHEMHBIX OJJHOPOIHBIX ypaBHEHUM. DyHIaMeHTaIbHAs CUCTEMA PEIICHUH.
2. Mogenb JIeoHThEBa MHOTOOTPACIEBON SKOHOMUKH (0aTaHCOBBIN aHATHN3).

3. BrInojHeHue TUIIOBEIX 3aJaHUN 10 TEME

Pa3nes 2. BekTopHas anredopa

Tema 5. Jj1eMeHTHI BeKTOPHOM aJredpbl

1. BexkTopHOoe TmpoHW3BEIEHHE BEKTOPOB, €ro CBOWCTBAa. BrIlpaxkeHue BEKTOPHOTO
MPOU3BEJCHUS Yepe3 KOOPAUHATHI BEKTOPOB.

2. CwmemaHHO€ TPOU3BEIAEHUE BEKTOPOB, €ro CBOWCTBAa. BbIpakeHHE CMEIIAHHOTO
MIPOMU3BEICHUS Yepe3 KOOPANHATHI BEKTOPOB

3. BrInoJIHEHME TUITOBLIX 3aJlaHUH 110 TEME

Tema 6. J/InneiiHbIe BEKTOPHBbIE IPOCTPAHCTBA

1. Tlepexonq & HOBOMY ©0a3ucy B JIMHEHWHOM MPOCTPAHCTBE. 3aBUCHUMOCTh MEXIY
KOOpPJIMHATaMH BEKTOPA B pa3HBIX Oa3ncax.

2. BrINIoIHEHNE TUITOBBIX 3aJIaHUH 1O TEME

Tema7. JIuHeliHbIe 0TOOPAKEHUS
1. JIunelnas Monuens oOMeHa.
2. BrImonHeHnye THIOBEBIX 3alaHUI IO TEME

Pa3znen 3. AHanauTH4YecKasi reOMeTPHUsl HA MJIOCKOCTH U B IPOCTPAHCTBE

Tema 8. JInnus HA IIOCKOCTH

1. Kpusslie Broporo nopsanaka.OkpyxHocTb. KaHoHMuUeckoe ypaBHeHue. CBOMCTBa KpHUBOIA,
OCHOBHBIE XapaKTCPUCTUKH.

Omnunc. Kanonnueckoe ypaBHeHue. CBOWMCTBAa KpUBOM, OCHOBHBIE XapaKTEPUCTUKH.
['unepOomna. Kanonnueckoe ypaBHenue. CBOWCTBa KPUBOH, OCHOBHBIC XapaKTEPUCTHKH.
[Tapabona. Kanonnueckoe ypaBHeHue. CBOMCTBa KPUBOI, OCHOBHbIE XapaKTEPUCTHKH.
O6nacTh pelIeHu JTUHEHHBIX HEpaBeHCTB. [paduyeckuii METON pelIeHUsS CHUCTEMBI
JMHEWHBIX HEPaBEHCTB C JIByMsI HEW3BeCTHBIMU. OONacTh pelIeHU CHCTEMBbl JTMHEHHBIX
HEPABEHCTB.

kW
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Tema 9. IIpsiMmasi U IIOCKOCTH B MIPOCTPAHCTBE

1. KanoHuueckoe ypaBHEHHE MPSIMOM B MPOCTPAHCTBE.

2. VYpaBHeHUE NpSIMOM B IPOCTPAHCTBE, MPOXOASILEH Yepe3 ABE TOUKHU.

3. OOmee ypaBHeHHWE TIpsAMOM B mpocTpaHcTBe. Ilepexom oT o00mero ypaBHEHHS K
KaHOHUYECKOMY.

4. VYroa Mexay nIpsMbIMH B TPOCTPAHCTBE.

5. VYcnoBue napajuieIbHOCTH U EPIEHIUKYJIIPHOCTH IIPSIMBIX B IPOCTPAHCTBE.

Pa3znen 4. Beenenune B anajaus

Tema 10. ®yHkumnu

[ToHsATHE KOMIUIEKCHOTO YKCIIa, ICUCTBUS HAJl KOMILJIEKCHBIMU YUCIIaMH.
O6parHas GyHKIIHS.

[IpeobpazoBanue rpadukoB HyHKIHUHA.

[Ipumenenue GyHKIUN B SKOHOMUKE.

BrinonHeHne THOBBIX 33JIaHUM 110 TEME

O

TeMa 11. Ilpexeanbl pyHKUMA

1. Yucnoseie nociaeaoBareabHOCTU. OrpaHMUE€HHBIE 1 MOHOTOHHBIE MOCIEA0BATEIbHOCTH.

2. Ilpenen 4MCIOBON MOCIENOBATENBHOCTU. ['€OMETPUYECKHII CMBICI Mpeaesaa YHCIOBOU
nocseoBaTeabHOCTH. [IpU3Haku cylecTBOBaHUs Mpeera.

3. Ilpenen ¢pyHkumu B Touke 1o I eitHe.

4. PackpspITue HEONIPEAEICHHOCTEN Pa3InYHBIX TUIIOB.

5. BrInojHeHue TUIIOBLIX 3aJaHUN 10 TEME

Tema 12. HenpepbIBHOCTH (pyHKIMH
1. CaoiicTBa GyHKIINA, HETIPEPHIBHBIX HA OTPE3KE.
2. BrolnonHeHne TUMOBBIX 33JJaHUH IO TEME

Pasznea S. Inddepennuanbuoe ucunciaenne GyHKiuii 0JHOM nepeMeHHOM

Tema 13. Ilpoussoanas u nuddepenunan GyHKIUA

1. TIpousBomHas oOpaTHOM PyHKITUN

2. Ilpoun3BoaHbBIE BEICIIUX MOPSIKOB.

3. Hcnonp3oBaHue NOHATUS IPOU3BOIHON B SKOHOMHUKE.

4. Tlonstue nuddepenumana ¢ynkuun. CpoiictBa nuddepennuana. HMHBapuaHTHOCTD
nuddepennuana.

5. AuddepeHnnansl BHICIINAX MOPSIKOB.

6. BrinoiHeHue TUIIOBLIX 3aJaHUN 10 TEME

Tema 14. IlpusiokeHue Npou3BOAHOMN

1. OcHoBHbIe TeopeMbl 0 aupdeperurpoBanun GpyHkimu: Teopema depma Teopema Pos,
teopeMa Jlarpanxa, Teopema Kormn.

2. IlpaBuno Jlonurans 1 BBIYMCIEHUS HEONIPEAEIECHHOCTEN.

3. HauOomnbmiee w HauMEHbIIIEe 3HAUYCHHUS (DYHKIIMU Ha OTpe3Ke. AJTOPUTM OTBICKAHUS
HarOOJIBIIET0 ¥ HAMMEHBILIETO 3HAYCHUI HEMPEPhIBHON (YHKLIUU HA OTPE3KE.

4. BbIIIOJIHEHHE TUIIOBLIX 3aJaHUN II0 TEME

Pa3nea 6. ludgdepennnanbHoe ncuucaeHue GyHKIME HECKOJbKHX MepeMEeHHbIX

Tema 15. ®yHKUIMH HECKOJbKHX NepeMeHHbIX

[Ipenen u HeNpepBHIBHOCTH (DYHKINHU ABYX NMEPEMEHHBIX.

Huddepennman pyHKITUN ABYX IEPEMEHHBIX.

I'papguenT QyHKIUY.

HaunGospiiee 1 HanMeHbIee 3Ha4eHHs (YHKIIUHA B 3aMKHYTON OTpaHUYCHHOM 00JIaCTH.
DyYHKIHUH HECKOJIBKUX IIEPEMEHHBIX B 3KOHOMUYECKOU TEOPHUH.

BrInonHeHne TUMTOBBIX 3aJjaHUi 110 TeMe

R e

TeMa 16. IlepBooOpa3Has GyHKIUS H HeonpeaeJeHHbIH HHTerpaJl
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1. Tpocrteiimme paunoHaidbHbe JpoOu. WHTErpupoBaHHWE MPOCTEHIINX pPAlMOHATBHBIX
npobeit. THTerpupoBanre parmoHAIBHBIX APOOCH.

2. WuTerpupoBaHHWE TPUTOHOMETpUYECKUX (GYyHKUMHA. VHTErpupoBaHHe MPOCTEHUIINX
UppaluoHaIbHBIX QyHKIMI. MHTerpansl, «Hebepymuecs» B 3€MEHTAPHBIX QYHKIUAX.

3. BbInosiHeHNE TUMIOBBIX 3aJJaHUM 1O TEME

Tema 17. OnpenesieHHbINH MHTErPaJI

1. 3agada o BEIYHCICHUH 00bEMa BHITYCKAEMON POTYKIIHH.

2. HWHaTerpai ¢ nepeMeHHbIM BEPXHUM MPEIETIOM.

3. Teopema 0 MpOU3BOIHON HHTErpaia ¢ IEPEMEHHBIM BEPXHUM IIPEACIOM.

4. BbIIOIHEHHE TUIIOBBIX 3aJaHUH II0 TEME

Tema 18. HecoOGcTBeHHBIE U 1BOIHbIC MHTErPaJibl

1. TlpubnukeHHBbIE METO/IbI BEIYUCIICHUS OINPEIeICHHBIX HHTErPaioB

2. Hcnonb3oBaHUE MOHATUSA UHTETPAJIa B SKOHOMHUKE

3. BrInojHeHue TUIIOBLIX 3aJaHUN 10 TEME

Pa3nea 8. ludgdepennnanbubie ypapHeHHus. Psabl

Tema 19. [IndppepennuaibHbie ypaBHEeHUs NIEPBOT0 MOPAIKA

1. Meton Jlarpamka (METOJ BapHalM MPOU3BOJBHBIX IMOCTOSHHBIX) PEIICHUS JTMHEWHBIX
HEOJHOPOJHBIX YPaBHEHUM MEPBOTO MOPSIKA.

2. VYpaBHeHue bepHymin, ero penieHue.

3. Hcnonb3oBanue nudhepeHnuanbHbIX YpaBHEHHH B Y)KOHOMUUECKOW JTUHAMUKE

4. BbIIIOJIHEHHE TUIIOBLIX 3aJaHUN II0 TEME

Tema 20. YucioBble U CTeNEeHHbIE PSAbI

1. Tlonstue crenenHoro psaa. Panuyc, MHTEpBain CXOJAUMOCTH CTEIIEHHOTO psija.

2. Paner Teiinopa u MaksiopeHa. PaznoxeHnus sneMeHTapHbIX QYHKIUN B pAI.

3. BrInojHeHue TUIIOBLIX 3aJaHUN 10 TEME

5. KoHTpo.ab Ka4yecTBa 0CBOCHHUS AU CUHUIIIMHBI

Texymuii KOHTPOJIb U IPOMEXKYTOUHAs aTTECTAlllsl OCYLIECTBISIOTCS B COOTBETCTBUHU C
«llonoxkeHneM O TeEKylleM KOHTPOJIE YCIIEBAEMOCTH M IPOMEXYTOYHOM  aTTecTaluu
oOyyaromuxcss B ABTOHOMHOM HeKOMMepueckoi opranusanuu «OO0pazoBaTenbHasi OpraHU3aIus
BBICLIETO 00pa30BaHUA» «Y HUBEPCUTET SKOHOMUKHU M YIIPABICHUS».

Bux mpomexyroyHoW — arrecTanuud  — 3a4eT, Ok3aMeH. QPopMa IpoBenCHUS
MPOMEKYTOYHOM aTTECTallU — MUCbMEHHBIN YK3aMEH.

@oHJ1 OLIEHOYHBIX CPEICTB 10 AUCLUIUIMHE IPUBEIEH B NpuioxeHuu k PIT/I.

6. YueOHO-MeTOAMYECKOE o0eceyeHue U CIUIIINHEI

1. [[TrapeBa I'.B., Breicmmas MareMaTwka: ONOPHBIA KOHCHEKT JIGKIUH /
I'.B..IITnapeBa. — Cumdeponons: AHO «OOBO» «YHUBEpCUTET 3KOHOMUKH U YIPABICHUSY,
2021. — 124 c. — TeKCT: 3JEKTPOHHBIMU.

2. [Ixnapesa [.B., Bricmas wMaTtematuka: y4eOHO-METOJMUYECKOE Iocodue
(MeToauYecKue PEKOMEHIAIUKA K MPOBEICHUI0 CEMHHAPCKUX (MpakTuueckux) 3ansaTtuil)/ .B..
HIxapesa. — Cumdeponons: AHO «OOBO» «YHHUBEPCUTET S5KOHOMUKH U YIpaBiIeHUs», 2021, —
78 ¢. — TekcT: 2JIeKTPOHHBIN.

3. [ITnapesa [I'.B., Beicmasgs maTeMaTuka:METOOUYECKUE PEKOMEHIAMU 10
OpraHU3aIMy CaMOCTOATENbHON paboThl oOy4daromuxcs / I'.B. IInapesa. — Cumdepomnons: AHO
«OOBO» «YHuUBEpcUTET 3KOHOMUKH U yIIpaBieHus», 2021. — 58c.
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4. [Inapesa, I'. B. Bpicmias matemaruka (JquHeWHas anredpa) : METOIUYECKUE
yKa3aHUsl K BBINOJHEHUIO TUMOBBIX pacyeToB. Jlnsg nHampaBienuit noarotoBku 38.03.01
OkoHomuka, 38.03.05 busnec-undopmaruka (kBanupukanus — 6axanasp) / I'. B. IllnapeBa. —
Cumdeponons : YHUBEPCUTET J3KOHOMHKHA W ympasinenws, 2020. — 57 c. — Texker
anekTpoHHbI // Lludposoit obpazoBarensHblii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/101397.html. — Pesxxum noctyna: ajiss aBTOPU3HP. MOJIb30BATENCH

S. [[Tuapesa, I'. B. MaremaTtudyeckuii aHanu3 :@ METOAUYECKHE YKa3aHUS K
BBITIOJIHEHHIO THUIOBBIX pacueroB / I'. B. IllmapeBa. — Cumdepornons : YHuBepcHTET
SKOHOMHMKHM W ynpasienus, 2020. — 74 c. — Tekcr : osnekrtpoHHsli // Lludposoit
0o0pasoBaTenbHbBIN pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/101399.html. — Pexxum noctyna: yis aBTOpU3Hp. MOJIb30BaTeNei

6. [[rapeBa, I'. B. Breicmas wMaremaruka. JluneiHas anrebpa : ydeOHO-
MeToaAnYecKoe mocodue (pEeKOMEHIANU IO CAMOCTOATEIBbHOMY U3YUEHHIO NUCHUILTUHGI) / I B.
[[TrapeBa. — Cumdeponons : YHUBEPCUTET dKOHOMHUKUA M ympasieHus, 2022. — 108 c¢c. —
Texcr : anextponHsiit // Ludposoit odpazoBarensHblil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/128043.html (mara obpamenus: 16.01.2024). — Pexum moctyma:
JUIS aBTOPHU3UP. TOJIb30BaTeNei

7. IlepeyeHb OCHOBHOM M JONOJHUTEJIbHOHI y4eOHOM JUTEPATYypPbl, HEO0X0AMMOM A
OCBOCHMS JUCIHIIIMHBI

@) OCHOGHaA Tumepamypa:

1. Muxun, M. H. Jluneiinas anrebpa. Y. 1. Marpuusl u onpeaenurenu : ydyeOHoe
nocobue / M. H. Muxumn, C. I1. Kypnuna. — Mocksa : Aii [ITu Ap Meaua, 2021. — 106 ¢. —
ISBN 978-5-4497-1349-0 (u. 1), 978-5-4497-1402-2. — Tekcr : snextponHbd // [{udposoit

00pasoBaTenbHbBIN pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/111179.html. — Pexxum nocryna: it aBTOpU3Hp. MOJIb30BaTeNeH
2. Muxun, M. H. Jluneiinas anre6pa. Y. 2. CucTembl JIMHEHHBIX YpaBHEHUU :

yuebHoe nocobue / M. H. Muxus, C. [1. Kypauna. — Mocksa : At [Tu Ap Meaua, 2022. — 91
c. — ISBN 978-5-4497-1587-6 (4. 2), 978-5-4497-1402-2. — TekcT : DIEKTPOHHBIN //

Hudposoii  obOpazoBarenpHbli  pecypc IPR SMART :  [caéit] —  URL:
https://www.iprbookshop.ru/119112.html. — Pesxxum noctyna: ajis aBTOPU3HP. MOJIb30BATENCH
3. Boponuna, E. b. Matemarndeckuii ananus : yueoHoe nocodue / E. b. Boponuna.

— 2-e¢ m3n. — CaparoB : Hayunas kaura, 2019. — 159 c. — ISBN 978-5-9758-1745-7. —
Texcr : anextponnsbiit // Ludposoit odpazoBarensHblil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/81022.html. — Pexxum goctyna: st aBTOpU3HUP. MOIH30BaTEICH

0) OononnumenvHan 1umepamypa:

1. I'ynmaii, T. A. MaremaTtuka s CTYAEHTOB HSKOHOMHYECKHX HaIpPaBJICHUHN :
yuebHoe mocobue / T. A. I'ymaii, A. ®@. Jlonrononosa, B. A. XKykoBa. — CraBpononp :
CTaBponoyibCKMIl TOCYyIapCTBEHHBIA arpapHblii yHuBepcurter, 2021. — 88 c¢. — Teker :
anexktpoHHbid // IludpoBori obOpazoBatenbHblli pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/121748.html. — Pexxum noctyna: it aBTOpU3HP. MOJIb30BaTeNeH

2. Marematuka B Excel : yueOnuk mist By3oB / O. A. Batok, [I. B. bep3un, f. JL

['oGapena [u ap.] ; mox penakuueit T. JI. omuueBoit. — Mocksa : [Ipomereii, 2019. — 230 c.
— ISBN 978-5907100-22-0. — Texct : anextponHsiii // [{udpoBoit oOpazoBaTenbHbIN pecypc
IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/94445.html. — Pexum moctyma:
JUTsL aBTOPU3UP. TIOJIb30BaTeNel

3. Maremarnueckuii aHaJIU3 JJIs1 SKOHOMHUCTOB : yueOHoe mocobue / coctaButenu M. T
[MamkeBnu [m np.]. — 2-e u3zn. — Hoocubupck : HoBocuOupcKuMil rocynapCTBEHHBIH
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YHUBEpPCUTET 3KOHOMUKH U yrpasineHus «HUHX», 2019. — 292 ¢. — ISBN 978-5-7014-0934-

5. — Texkcr : anexrponnsblit // Ludposoii o6pazoBatensHbii pecypc IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/95188.html. — Pexxum goctyma: s  aBTOPU3HP.
M0JIb30BaTENEN

4. Konnona, JI. II. Maremarnueckuii ananu3. IIpakTHKO-OpHMEHTHPOBAHHBIN Kypc C
dJIEMEHTAaMU KEHMCOB : y4eOHWK Il OakajnaBpuara Mo HampapieHusM moarotoBku 38.03.01
«Oxonomuka» u 38.03.02 «Menemxment» / JI. I1. Kounosa, A. A. Poiios, . K. Crenansu. —
Mocksa : ITpomereii, 2019. — 280 ¢. — ISBN 978-5-907100-61-9. — Tekcrt : anmeKTpOHHBIH //
Hudposoii  obOpazoBarenpHbli  pecypc IPR SMART :  [caéit] —  URL:
https://www.iprbookshop.ru/94450.html (mara o6pamenus: 16.01.2024). — Pexum nocryma:
JUTSL aBTOPU3UP. MOJIb30BaTENEH

8. [lepeyenn pecypcoB HHGOPMAIIMOHHO-TEJIEKOMMYHUKANNOHHOI ceTn «UHTepHET»,
HE00XOAUMBIX VISl OCBOCHHS AUCIHUIIMHBI

1. Nudopmanmonno-npaBoBori moptan «[apant»: odunmanbueiii cait. — URL:
http://www.garant.ru—TeKCT: 3JI€KTPOHHBIHA.

2. [Hudposoii ob6pazoBaTenpHBIA pecypc «IPRsmarty: odurmansasii caitt. — URL:
http://www.iprbookshop.ru/~TekcT: 31eKTpOHHBII.

3. DJIEKTPOHHBIM CHOPaBOYHUK 1O MareMmaruke «lIpukmagHas wmaTeMaTukan:

ounmansei caifr. — URL: http://www.pm298.ru/ — TekcT: 31eKTpOHHBIH.

9. MeToguyeckue yKkazaHHus 1J1s1 00y4ar0IMXcst
10 OCBOCHHIO JUCHHIIJIMHBI

[Ipu mpoBeneHmid KK, CEeMHUHAPCKUX (MPAKTHUECKUX) 3aHATHH, CaMOCTOSTEIbHOMN
paboTre 0OydaromUXCs MPUMEHSIOTCS MHTEPAKTUBHBIC (POPMBI MPOBEACHUS 3AHSATHI C IIENBIO
MOTPYKEHHSI 00YJaIoNIUXCsl B peasibHyt0 aTMochepy npodhecCHOHATLHOTO COTPYIHUYECTBA T10
pa3pemieHnto mpooyieM, ONTUMATBHON BRIPAOOTKM HAaBBIKOB U KA4eCTB OYYIIEro CIEIHaUCTA.
WnuTepaktrBHBbIE (HOPMBI IPOBEACHUS 3aHATHUI MpernoaaraloT o0ydeHue B coTpyaHuuecTse. Bee
YYaCTHUKH 00pPa30BaTENbHOIO Ipolecca (MpernoaaBaTesib U 00yJaromuecs) B3auMOJCHCTBYIOT
JIpYyr C ApyroM, oOMEeHHBaIOTCs HMHGOPMAIMEH, COBMECTHO PEIIAlOT MPOOJIEMbI, MOJICTUPYIOT
CUTYAIHIO.

B yue6HOM mpoliecce UCTIONMB3YIOTCS HHTEPAKTUBHbBIE (POPMBI 3aHITHIA:

- TBOpYECKOE 3a/laHue. BBIMOTHEHHE TBOPUYECKUX 3aJaHuil TpeOyeT oT oOydaromerocs
BOCIIPOM3BEICHUE MOTYYCHHON paHee nHQopMmaluu B opme, onpeaensieMoil mpernoaBaTelieM,
U TpeOyroIel TBOPUECKOTO MOAX0/1a;

- rpymnmoBoe obcyxaeHue. ['pynmoBoe 00Cyx)aeHNUE KOro-TM00 BOIIPOCa HAMpaBiIeHO Ha
JOCTYIKEHUH JTYYIIEer0 B3aWMMOMOHUMAHUS W CHOCOOCTBYET JyYIIEeMY YCBOCHHIO H3y4aeMOro
MaTepuaia.

B xone ocBoeHMsI TUCHMIUIMHBI MPU MPOBEAECHUM KOHTAKTHBIX 3aHSATUN HCIONb3YIOTCA
cnenyromue (Gopmbl 00y4eHHS, CIOCOOCTBYIOINE (DOPMHUPOBAHUIO KOMITETEHITUI: JICKIIHH-
JTUCKYCCUM; KEHC-METOM; pelIeHHe 3a/lay; CUTYallMOHHBIM aHanu3; oOcyxieHue pedepartoB u
JOKJIaJIOB; pa3paboTKa rPpyHIOBBIX MPOEKTOB; BCTPEUH C MPEICTABUTEIISIMUA TOCYIAPCTBEHHBIX U
OOLIECTBEHHBIX OpPraHU3alUi.
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10. ITepeyennb HH(POPMAIIMOHHBIX TEXHOJIOTHIi, HCIIO0JIb3YEeMbIX IIPH OCYIIECTBJICHUH
0o0pa3oBaTeIbHOI0 Mpolecca Mo JMCUUILVINHE, BKJIYas epedyeHb IPOrpaMMHOro
olecrieyeHnst 1 HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM (IIPH HEOOXOANMOCTH)

B mnpomecce NEKIMOHHBIX W MPAKTHUECKUX 3aHATHHA HCIIOJIB3YyeTCs CIleayloliee
pOrpaMMHOE 0OecIieueHHe:

*porpaMMebl,00eCIeunBaIOIINEI0CTYIBCETh «HTEepHET» (Hampumep,
«Googlechromey);

*IporpaMMel, IEMOHCTPAIMK BUEO MaTepUajIoB (Harpumep, npourpsiBaresb « Windows
MediaPlayery);

*mporpaMMbl  JUIs  JEMOHCTPAllMM M CO3JaHUs  HIpe3eHTaluMid  (Hampumep,
«MicrosoftPowerPointy).

*TaOnuuHbIi npoueccop (Hanmpumep, «MicrosoftExcel»).

11. Onucanue MmaTepuajibLHO-TEXHUYECKOT0 o0ecneyeHusi, He00X0IUMOro0 sl
ocyliecTBJIeHHs 00Pa30BaTeIbLHOIO MPOIEcca M0 JUCHUILINHE

I[J'DI npenoaaBaHusl JUCHUIIIINHBI TPCGYIOTCH CIICIUAJIbHBIC MAaTCPHAJIbHO-TCXHUYCCKHC
cpencTtBa (KOMIBIOTEpHBIE KIACCHI M T.M.). BO BpeMsi JEKIMOHHBIX 3aHATHH, KOTOpHIC
IPOBOJATCS B OOJNIBIION ayJUTOPUHU, HMCIIOJIB30BaTh MPOEKTOpP Ul JEMOHCTpAIMM CJaiI0B,
cXeMm, TaOJIMIl M TPOYEero marepuaina, MyJIbTHMeAuiiHbIe mpoekTophl Epson, BenqViewSonic;
9KpaHbl AJIs TPOEKTOPOB; HOYTOYKH Asus, Lenovo, MEKpO(hOHBL.
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