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1.lleapb u nepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs M0 AUCUMILJIMHE, COOTHECEHHbIX
¢ IVIAHMPYEeMBbIMH Pe3yJIbTATAMM OCBOEHHS POrpaMMbl fakajaBpuarta

Llenpto M3yyeHHUS AUCHUILUIUHBI «BpICIIas mareMaTHka» sBIseTcs (OPMUPOBAHHE Y
O6yanOH_[I/IXC$I CHCTEMBI 3HAHUM W HABBIKOB II0 BBICIICH MaTeMaTHuKe, HCO6XOIII/IMBIX IJI peIICHUA
IMOCTABJICHHBIX 3a1a4.

B pesynbrate ocBoenuss OIIOIl OGakanaBpuata o0OydaromMiics MOJDKEH OBIAJIETh
CIIETYIOLIMMHU Pe3yIbTaTaMH OOY4EeHHUS 110 JUCLUIIIMHE:

Koani Pe3yabTaThl IlepedyeHb MIaHMPyeMbIX Pe3yJbTATOB 00y4YeHUS
KOMIIETEHIINH OcBoenns OITIOII 10 JUCIHUILIIUHE
YK-1 Crocoben VK-1.13HaeT OCHOBBI CHCTEMHOIO IIOAXOJa K

OCYIIECTBIISATh MOUCK, |OCYIIECTBICHUIO TOWCKA, KPUTHYECKOTO aHaln3a |
KPUTHYECKHI aHATN3 U |CHHTe3a WH(OpMAIMK Ui PElIeHUs] TMOCTaBICHHBIX]
cuHTe3 HHGOpMAINK,  [33a]1ay;

npuUMeHsTh cucTeMHblil [YK-1.2.¥YMeeT NpUMEHATh CUCTEMHBIN MMOAXOJ HA
MOJXOJ AJISl PEIICHUST  |OCHOBE IOMCKA, KPUTUYECKOTO aHalIW3a U CHHTE3a)
MOCTABJICHHBIX 33/1ad  [MH(GOpMAITUH TS perieHus 3a1a4 B
podeccnoHanbHOM 001aCTH;

VK-1.3.Baageer HaBbIKaMH IIOWCKAa, CHHTE3a U
KpUTUYECKOTO0 aHaim3a uHGOpManmuu B  CBOEH
Mpo¢eCCHOHAIBHOW 00JIaCTH; BJIAJECET CHCTEMHBIM|
[TOIXO0JIOM JIJIsl PEIICHHUSI TOCTABJICHHBIX 3a]1a4.

2. Mecto aucunminnsl B ctpykrype OIIOII 6akanaspuara

Jucuuminza 51.0.09 «Briciias MaTeMaTHKa» OTHOCUTCS K 00s3aTeIbHOM YacTu 0j10Ka 1.
«Incummmns! (Moxynu)» yaeonoro miana OITOIT 6akanaBpuaTa o HampaBJICHUIO TOATOTOBKH
43.03.02 Typusm. [ducumrmumHa «Bpiciias mareMaTHKa» H3y4aeTcss OOydalolIMMHUCS OYHOM
dbopmbl 00ydeHusiB1, 2 cemectpax, 3a09Hor popmbl 00yueHus — B 1, 2 cemecTpax.

3HaHMsI, YMEHHS ¥ HAaBBIKHM, IOJYYCHHBIE NPU HW3YYCHHH TUCHUIUIMHBI «BpIcimas
MaTeMaTtukay, OyAyT HeoOXOAMMBI ISl YIIyOJEHHOTO M  OCMBICICHHOTO BOCHIPUSATHUS
mucturuiiH: «MH(popMaoHHbIE TEXHOJIOTHH B MPO(EeCCHOHAIBHOMN IeITeThHOCTI.

3.00beM JTUCHUILIMHBI B 324eTHBIX eIMHUIAX € YKa3aHHEM KOJIN4YecTBa aKaJeMHYeCKHX
4acoB, BbIIEJIEHHBIX HA KOHTAKTHYIO pa0oTy 00y4alIIHUXCs ¢ mpenojaBaresieM (10 BUIAM
3aHATHI) M HA CAMOCTOSITEJILHYIO PA00Ty 00y4aroUXCs

OO6mmas Tpya0eMKOCTh (00BEM) TUCIMIUIMHBI cocTaBisieT 10 3aueTHBIX equHuIl (3.€.), 360
aKaJeMUYECKIX YacoB.

3.1. O0béM TMCUMILTHHBI 0 BUAAM YUeOHBIX 3aHATHI (B Yacax)



st ouHo# popmbl 00yUeHust
OO6mas TpyA0€MKOCTh AUCIUIUTHHBI cocTaBisieT 10 3auétHbix enunuil 360 4acoB

O0BEéM TUCHUTIIIINHBI

Bcero yacos

OO11ast TPyA0EMKOCTh IUCIUILTUHBI 360
KonrakTHas pabora 96
AynuTtopHas padora(Bcero): 96
Jlexun 46
CeMuHapbl, NPaKTUYECKUE 3aHATUS 50
CamocrosiTenpHast paboTa o0yJaronuxcs (BCero) 228
Kypcosast pabota -

3auer +

DK3aMeH 36

st 3a0uHoi (popMbI 00yUEeHUS
O6mast TpyA0€MKOCTh AUCIUTIINHBI cocTaBiseT 10 3auétHbix egunauil 360 yacos

O0BEM TUCHUIIINHBI

Bcero yacos

OO611ast TPyA0EMKOCTh TUCITUTUTHHBI 360
KonrtakTHas pabora 16
AynautopHas pabora(Bcero): 16
Jlexun 8
CeMuHaphl, TPAKTUYECKUE 3aHATHUS 8
CamocrosTenbHas paboTta o0ydaronmxcs (BCero) 334
Kypcosast pabota -
3auer 4
DK3aMeH 6

4. Conep:kanue TUCHUILUINHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3jesaMm) ¢
yYKa3aHMeM OTBeJeHHOI0 Ha HUX KOJIMYeCTBAa AKaJeMHUYeCKUX YaCOB U BH/10B
Y4eOHBIX 3aHATHI

4.1. Pa3pgesnl AMCOMINVIMHBI ¥ TPYAOEMKOCTb IO BHaM Y4eOHbIX 3aHATHI (B
aKaJeMHu4ecKHX Yyacax)

HaumeHoBaHue TeMbl Bcero Kosun4yecTBo 4acos
KonTakTHas paéora Bueayaur.
2 pabota
=
3 o o Jlexknun IpakTnyec | Camocr.
o S e KHe padora
= S| "l ololo]lole]e
S S S
2| 213 /8|88
Pasznen 1. Anredpa maTpun 56 56 8 4 12 4 36 48
1. |Matpunsl 10 10 2 2 2 2 6 6
2. |OGpaTHas MaTpuIa 14 14 2 2 10 14




3. |CucreMnl JIMHEHHBIX

. 14 14 2 4 8 10
anreOpanvyecKux ypaBHCHHI
4. |HUccnepoBaHue CUCTEMBI m
JIMHEWHBIX YPaBHEHUH C N 18 18 2 4 12 18
HEW3BECTHBIMU
Pasznen 2. BekropHas anreopa 48 48 8 8 32 48
5. |DmeMeHTHhI BEKTOPHOU anreOpbl 12 12 2 2 8 12
6. |JIuHeliHbIe BEKTOPHbBIE 16 16 2 2 12 16
IPOCTPAHCTBA
7. |JIuneitHbie 0TOOpaXKEHUS 20 20 4 4 12 20
Pasznen 3. AHanuTnyeckasi reoMeTpusi 40 36 4 4 32 36
HA MJIOCKOCTH M B IPOCTPAHCTBE
8. |JIuHMs Ha MIIOCKOCTH 20 18 2 2 16 18
9. |Ilpsamas u IIJIOCKOCTh Bl 5 18 ’ 7 16 18
IPOCTPAHCTBE
Pa3nen 4. Beenenue B anajin3s 34 38 6 6 22 34
10. | Dynkuuu 12 12 2 2 8 8
11. |TIpenensr GpyHKIMiA 12 14 2 2 8 14
12. |HenpepsiBHOCTD (pyHKITHI 10 12 2 2 6 12
Pasznen 5. JAnddepennuanbHoe
HCYHCIICHHE pynknmi oxHoii| 46 54 6 6 34 | 50
nepeMeHHOn
13. |IIpousBoaHas u quddepeHran
F— 26 30 4 4 18 26
14. | IIpunoxxenue npou3BOAHON 20 24 2 2 16 24
Paszpnen 6. JAudpdpepennuaibHoe
ucuucjieHue (QyHKOuili Heckoabkux| 16 20 2 2 12 20
nepeMeHHbIX
15. | DyHKIIMM HECKOJIBKUX IEPEMEHHBIX 16 20 2 2 12 20
Pa3znes 7. UHTErpajibHOE HCUMCIEHHE 50 60 6 6 38 60
16. |IlepBooOpa3nas byHKIMSA ne 2 ) ) 1a | 2
HEOIPEEICHHbI UHTETpal
17. | OnpeneneHHplil HHTErpal 18 22 2 2 14 | 22
18. |HecobcTBeHHBIE u JIBOHHBIE | 4 16 ) ) 10 16
WHTETPaJIbl
Pa3nea 8. luddepennuanbubie
ypaBHeHus1. Psiabl 34 38 6 6 22 38
19. | Auddepennpanbable ypaBHEHUS 2 2 4 4 14 | 26
NIEPBOT0 MOPsIKA
20. |YucnoBbI€ U CTETIEHHBIE PSIABI 12 12 2 2 8 12
Bcero no mucrumnite 324 | 350 | 46 50 228 | 334
Kontpons 36 10
Hroro 360 | 360 | 46 50 228 | 334

4.2. CopeprxaHue JMCHMILIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM(pa3aejam)




Pazgenl. Anredopa marpun

Tema 1. MaTpunsl.

enu u 3a1a4n TUCHUIUIMHBIL.

[TonsiTre MaTpuilbl, OO BUI MaTpuIlbl. PaBHble MaTpuilsl. Buabl Mmatpull. JInneliHbie
ONepaly HaJ MaTPULIAMH: CJIOKEHUE MAaTpHUl, YMHOKEHHME MaTpulbl Ha yucio. CBONCTBa
onepanuil. Onepanuu HaJ MaTpULIAMU: TPAHCIIOHMPOBAaHUE, YMHO)XKEHHE MaTpul. CBolicTBa
onepauuii. JInHeitHas 3aBUCUMOCTb CTPOK MaTPHIIbI.

Tema 2. O0paTHasi MaTpHIa

Omnpenenurenu KBaApaTHBIX MaTpuil. CIIOCOOBI BBIYMCIICHUS ONIpeneauTenei 2-ro, 3-ro u
BeICHIMX MOpsAAKoB. CBoicTBa ompenenuteneil. MuUHOpEl U anreOpanyecKkue JONOJIHEHUS K
JJeMeHTaM. BeiuncieHne omnpenenuTeNs pa3joKeHHeM I0 CTpoke (crondiry) (Teopema
Jlamnaca).

OO6parnas maTpuiia. AJTOPUTM BBIYUCIICHUS 0OpaTHON MaTpuIilbl. Pemenne MaTpuaHbIX
ypaBHeHui Buia AX=B, XA=B.

DnemMeHTapHbIe MpeoOpa30BaHUsl MATPUIIbl. DKBUBAJICHTHOCTh MaTpHIl. PaHr MaTpuIlbl U
cnocoOsbl ero BeruncieHus. CBoiicTBa panra Matpuilbl. basucusiii Munop matpuibl. Teopema o
paHre MaTpHIIbL.

Tema 3. CucreMbl JTHHEHHBIX ajJredpanyecKux ypaBHeHHI.

Cucrembl nuHeWHbIX anreOpamdeckux ypaBHeHuil (CJIAY). Pemenne CJIAY. Bunbl
CJIAY. Pemenue cucteM IUHEWHBIX YpaBHEHHH METOJOM OOpaTHOW MaTpullel. Teopema
Kpamepa. Pemenne cucrteM nuHeHbIX ypaBHeHU MeTosioM Kpamepa.

Pemrenne cucrem JIMHENHBIX ypaBHeHUN MeToaoM l'aycca. Pemenue cucrem JMHEHHBIX
ypaBHeHui metoaoM JKopaano — ["aycca. [Ipumenenne meronoB ['aycca u XKopaano — [Maycca k
PELICHUIO CUCTEM JIMHEUHBIX YPABHEHUN.

Tema 4. UcciienoBanue cucreMbl M JIMHEHHBIX YPABHEHHUI ¢ N HEU3BECTHBIMHU.

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

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

CucrteMbl TMHEUHBIX OJHOPOJIHBIX YypaBHEHU. DyHIaMEeHTalbHAasl CUCTEMA PELICHHIA.

Monens JIeoHThEBa MHOTOOTPACIIEBOM IKOHOMUKH (0OaTaHCOBBIN aHAIIN3).

Pa3nea 2. BekTopHas anredpa

Tema 5. D1eMeHTHI BEKTOPHOM aJredopbl

Bekrop Ha IUIOCKOCTM M B IPOCTpaHCTBE. JIMHEWHBIE OlEpallMd HaJ BEKTOpamMH B
reomerpuueckoi gopme. [lonarue 6Gazuca BEKTOPOB B MPOCTPAHCTBE. PasnmokeHne BEKTOpa IO
6azucy. OpToHOpMUPOBaHHBIN 0a3uc B mpocTpaHcTBe. [IpsMoyronpHas cucreMa KOOpAMHAT B
npoctpaHcTBe. PasznokeHue BekTOpa IO OPTOHOPMHPOBAHHOMY Oa3uCy B IPOCTPAHCTBE.
JIuneliHple onepanyy HaJ BEKTOPaMU, 33JaHHBIMU KOOPIMHATAMH.

CkansipHOE€ TIpOM3BEACHHME BEKTOPOB, €ro CBOWCTBA. BbIpakeHue CKaasipHOIO
NPOU3BEJICHNS 4Yepe3 KOOPAWMHATHI BEKTOPOB. YTOJd MEXIy BEKTOpamMHu. Y CIOBUSA
KOJUIMHEAPHOCTH M OPTOTOHAJIBLHOCTH BEKTOPOB. BEKTOpHOE NpOM3BENEHUE BEKTOPOB, €O
CBOICTBAa. BhIpaskeHrEe BEKTOPHOTO MPOU3BEACHUS Yepe3 KOOPAMHATHI BEKTOPOB. CMelIaHHOe
IIPOU3BEICHUE BEKTOPOB, €r0 CBOMCTBAa. BbIpa’keHHME CMEIIAaHHOIO IIPOU3BENEHUS Yepe3
KOOPJIMHATHI BEKTOPOB

Tema 6. JInHeiiHbIe BEeKTOPHBIE POCTPAHCTBA

n — MEpHbIA BEKTOp. JIMHEHbIE omepanuu Haj #n — MEPHbBIMU BeKTOopamu. JIuHelHas
3aBUCHUMOCTh M HE3aBHCHMOCTH BEKTOPOB. JIWHelHOe (BEKTOpHOE)IpOCTpaHCcTBO. basuc u



9

Pa3MEPHOCTh JIMHEHHOIO IPOCTPAHCTBA. EBKIMIOBO IPOCTPaHCTBO. JIMHEWHOE n-MEpHOE
MPOCTPAHCTBO. ba3uc U pa3sMepHOCTh n-MEPHOTO JIMHEWHOTO MpocTpaHcTBa. [lepexon k HoBoMy
0a3ucy B JIMHEHHOM MPOCTPAHCTBE. 3aBUCHMOCTh MEXIY KOOpAMHATaMHU BEKTOpa B Pa3HBIX
Oaszucax.

Tema 7. JInneiinble 0TOOpaKeHUs

Jluneiinpie omeparopsl (oTOOpakeHHs, TpeoOpa3zoBaHusi). [ledicTBUS Haa JUHEHHBIMU
omneparopamu. Marpuna JIMHEHHOro omeparopa. TeopeMa 3aBUCUMOCTH MEXAy MaTpULaMu
OJIHOTO M TOTO JK€ oreparopa B pa3HbIXx Oa3ucax. (CoOCTBEHHbIE 3HAYCHHUS U COOCTBEHHBIC
BEKTOPHl JIMHEWHOTO omepatopa. HaxokaeHne COOCTBEHHBIX 3HAYCHUH W COOCTBEHHBIX
BEKTOPOB JIMHEHHOTO orepaTopa. JInHeitHas Moaelb oOMeHa.

Pazgen 3. AHaguTuyeckasi reoMeTpHs Ha MJIOCKOCTH U B MPOCTPAHCTBE

Tema 8. J/InHust HA MIOCKOCTH

JIuHMs Ha TJIOCKOCTH. YpaBHEHUE JIMHUU 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 NPAMOM, IPOXOIALICH Yepe3 ABe TOYKU. Y pPaBHECHUE
MpsMOM B OTpe3Kax. Y paBHEHHUE MPIMOi, TPOXOIAIIEH Yepe3 TaHHYI0 TOUKY MEPIEeHINKYIISIPHO
JAHHOMY BEKTOpY. YTOJ MEXIy NPSAMBIMH. Y CIOBHE MAapaUIEIbHOCTH U NEPIEHIUKYIIPHOCTU
NpsAMBIX. PaccTostHE OT TOUKHU 10 TPSIMOM.

Kpussie Broporo nopsaka. OkpyxHocTb. KaHoHnueckoe ypaBHeHue. CBOWCTBa KpUBOA,
OCHOBHBIE XapakTepucTuku. Jiuurc. Kanonnueckoe ypaBHeHue. CBOMCTBa KPUBOM, OCHOBHBIE
xapaktepucTuku. ['mnepboma. Kanonuueckoe ypaBHeHue. CBoicTBa KpHUBOH, OCHOBHBIE
xapakrepuctuku. Ilapabona. Kanonmdeckoe ypaBHeHue. CBOWMCTBa KpHBOH, OCHOBHBIE
XapaKTEPUCTUKH.

Tema 9. IIpsimasi M IVIOCKOCTH B MPOCTPAHCTBE

VYpaBHEHHE IUIOCKOCTH B IPOCTPAHCTBE, NPOXOAAIIEH uepe3 JaHHYI0 TOYKY
NEPIEeHIUKYISAPHO TaHHOMY BekTopy. O01iee ypaBHEHHE MIIOCKOCTH B IMPOCTpaHCTBE. YacTHbIE
cilydyad OOILIEro ypaBHEHHUs IUIOCKOCTH. YpPaBHEHHE IUIOCKOCTH B MPOCTPAHCTBE, MPOXOASIICH
yepe3 TPU JaHHbIE TOYKH. YPaBHEHHUE IUIOCKOCTH B MPOCTPAHCTBE B OTPE3KAX. YTOJI MEKIY
IUIOCKOCTSIMH, YCJIOBUS ApAJUIEIBHOCTH U NEPIEHIUKYIIPHOCTU ABYX IIOCKOCTEH.

Kanonnueckoe ypaBHeHHE TpSIMOM B TPOCTPAHCTBE. YpaBHEHHE TMPAMOM B
IPOCTPAHCTBE, MPOXOZsmel depe3 nBe Touku. OOmiee ypaBHEHHE HPSIMOM B MPOCTPAHCTBE.
[Tepexon ot oOmiero ypaBHEHUS K KaHOHHMYECKOMY. YTOJI MEXAYy MPSIMBIMU B MPOCTPAHCTBE.
VYcnoBre napauieabHOCTH U NEPIEHANKYISPHOCTH IPSMBIX B IPOCTPAHCTBE.

Brimykiieie  MHOKECTBa B N-MEpHOM TpocTpaHcTBe. OOJacTh PEIICHHWH JIMHEHWHBIX
HepaBeHCTB. ['papuueckuii MeToa pelIeHHs CUCTeMbl JIMHEHHBIX HEPaBEHCTB C ABYMs
Heu3BecTHbIMH. O0IacTh pelIeHUI CUCTEMBI M JIMHEHHBIX HEPABEHCTB C N HEU3BECTHBIMHU.

Pa3znen 4. Beenenune B anajaus

Tema 10. ®yHkumnu

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

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

[Tonsitue ¢ynkmuu. CrnocoOwr 3amanus (GyHKMA. OCHOBHBIC CBOWCTBA (DYHKITHH.
Knaccudukanus ¢ynkunii. OcHOBHbIE 3i1eMeHTapHble (yHKIMH U X rpaduxu. CroxHas
byakuus. OOpatHas ¢yakuus. Dynkus, 3amanHas HesBHO. [IpeoOpazoBanue rpadukoB
¢ynkuunit. [Ipumenenue QyHKIHA B 9KOHOMHUKE.

Tema 11. Ilpeaennt pyHkumi
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Uucnosble mociieaoBaTeabHOCTH. OrpaHUYeHHbIE U MOHOTOHHBIE IOCIEAOBATEILHOCTH.
[Ipenen 4wncmoBOM TOCHENOBATENBHOCTU. ['€OMETPHUYECKUM CMBICT Mpeaesia YHUCIOBOM
nocJsenoBaTeabHOCTH. [IpU3Haku cylecTBOBaHUs Mpeera.

[Ipenen ¢pynknuu B 6eckonedHoctH. [Ipenen ¢dynkmuu B Touke (mo Komu u mo I'eiine).
OcHoBHBIE TeOpeMbl O mpeaenax ¢QyHKIUH. beckoHeuHO Manble W OECKOHEYHO OobInue
BEJIMYMHBI, UX CBOICTBA. 3aMeuaTesbHbIe Ipeeibl. PacKkpbiTHe HEONPEASICHHOCTEN Pa3IMUYHbIX
THUIIOB.

Tema 12. HenpepbIBHOCTb PyHKIMIA

OpnHocropoHHue npezensl. HenpepblBHOCTh (QPyHKIMH B TOUKe M Ha HMHTEpBase. Touku
paspeiBa  ¢yakuun. Knaccudukanus Todek paspbiBa. KycouHo-HempephiBHBIC () YHKIIHH.
CpoiicTBa (QyHKUUWH, HENpEephIBHBIX B TOYKE. HempephIBHOCTH 3IE€MEHTApHBIX (QYHKIUIL.
CgoiicTBa GyHKIIUHA, HETIPEPHIBHBIX HA OTPE3KE.

Pasznea S. Iuddepennuanbroe ucunciaenne GyHKIUil OJHON epeMeHHOM

Tema 13. Ilpoussoanas u nuddepenunan GyHKIun

3agauv, NOPUBOASAIIME K TMOHIATHIO Mpou3BOAHON. OnpeneneHue MPOU3BOJAHON, €€
TE€OMETPUUECKUN, MEXAHUUECKUN U DIKOHOMUYECKUHN CMBICH. CBSA3b MEXKIY HEIPEPHIBHOCTHIO U
nuddeperupyeMocTbio  GyHKIUUA. [IpOM3BOMHBIE OCHOBHBIX JJEMEHTApPHBIX (DYHKITHI.
OcHoBHBIE TpaBuiIa AU PepeHInpoBaHusI.

[TpousBoaHas cioxkHOM M oOpaTHOUW PyHKIMA. JuddepennmpoBanue HEeIBHONW (DYHKITHH.
Jlorapudmuueckoe nuddepenupoBanue. [IponsBoaHbeie BBICIINX MOPSAKOB. Mcmonb3oBanue
MOHSTHSI IPOU3BOIHOM B SKOHOMHUKE.

[onarue muddepennmana ¢ynkuun. CpoiictBa auddepenunana. MHBapUaHTHOCTH
nuddepennuana. duddepeHnnanbl BEICIIUX TOPSIKOB.

Tema 14. IlpniioxeHue Npon3BOAHOIMI

OcHoBHbIe TeopeMbl 0 auddepennupoBannu GpyHkimu: Teopema Oepma Teopema Poss,
teopeMa Jlarpanxa, reopema Komm. [TpaBuiio Jlonurans ass BEIUNCIEHNS HEONPEAEIEHHOCTEN.

[Ipu3zHaku Bo3pacTaHus W yObIBaHUS (PYHKIIMU. DKCTPEMYMbI (YHKIIMH, HEOOXOIUMOE 1
JIOCTaTOYHbIEC YCIOBUS SKcTpeMyMa GpyHKuuu. Hanbomnbinee 1 HauMeHblee 3Ha4eHUs (PyHKIH
Ha OTpe3Ke. ANTOPUTM OTBHICKaHMsSI HAWOOJIBIIET0 M HAMMEHbBILIEro 3Hau€HUN HEempephIBHON
¢ynkunun Ha orpeske. Boimyknocts rpaduka dynxmuu. JlocTrarouyHoe YCIOBHE BBITYKIOCTH
byakuun. Toukn mepermba. HeoOxomumoe W 10CTaTOYHOE YCIOBHUS Ieperuda. ACHUMITOTHI
rpapuka QyHkiuu. [IpumeHeHrne nNpou3BOAHON K MCCIeIOBaHUIO (QYHKIHMU U TIOCTPOCHHUIO €e
rpaduka: cxema MoJTHOTO UCCIe0BaHUs (DYHKITHH.

Paznen 6. luddepennuanbrHoe ucuncieHne QyHKIUN HECKOJIbKUX MePeMeHHbIX

Tema 15. ®yHKIMH HECKOJBKHUX NepeMEHHbIX

OYHKIMHN HECKOJIBKHUX MepeMeHHbIX. DyHKIUU IBYX nepeMeHHbIX. O0IacTh onpeaeneHus
u rpaduk GYHKIUU NBYX nepeMeHHbIX. Jluauu ypoBHs. [Ipeaen u HempepbIBHOCTH (DYHKIIUU
IBYX TniepeMeHHbIX. YacTHble mnpou3BoAHble u auddepeHIupyeMocTs (GYHKIUH JBYX
nepemeHHbIX. {uddepennnan GyHknum a1ByX nepeMeHHbIX. [ pagueHT GyHKIINH.

OkcrpeMyM (yHKIMM JByX TIlepeMeHHbIX. HeoOxomumoe M OCTaTOYHOE YCIIOBHE
sKkcTpemyMma. HamOomnbiiee W HauMeHbIllee 3Ha4YeHHS (YHKIUM B 3aMKHYTOM OrpaHUYCHHOM
oOmactu. YcioBHBIN 3kcTpeMyM. Metoa MHOXUTENeH Jlarpanxa.

@YHKINN HECKOJBKUX ITEPEMEHHBIX B 3KOHOMHYECKOU TEOPHH.

Paznen 7. UnTerpajibHoOe HCUMCIEHHE

Tema 16. IlepBooOpa3Hasi pyHKIMSA U HeonpeaeTeHHbII HHTErpas

[Tonsitue mepBooOpasHoi ¢yHKIMHU. Teopembl O mepBooOpa3HbIX (QyHKIMU. [loHsATHE
HEOIpeeNIEHHOr0 HHTerpana. ['eoMeTpiuueckuii cMbICT HEONpEAEICHHOro nHTerpaina. Tabnuna
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OCHOBHBIX HHTerpanoB. CBolicTBa HeompeeleHHOro uHrerpaga. (OCHOBHBIE METOAbI
UHTCTPUPOBAHUA:  HENOCPEACTBEHHOE  MHTETPUPOBAaHUE,  HMHTEITPUPOBAHME  METOJAMU
MOJICTAHOBKH (3aMEHBI IEPEMEHHOI), MHTEIPUPOBAHUE TIO YACTSIM.

[Tonsitne pammoHansHOM npoOu. Ilpocreiimme panuoHansHbBIE ApoOu. MHTErpupoBaHme
NPOCTEHIINX pallMOHABHBIX Ipobeii. IHTerprupoBanne paroHAIBHBIX IPOOEH.

WNHTerpupoBanne TPUTOHOMETPUYECKUX (QyHKIWH. HHTEerpupoBaHue mpoOCTEHIITNX
UppanroHanbHbIX QyHKIMHA. MHTErpansl, «<HeGepyImuecs» B 3JIeMEHTAapHBIX (YHKIUAX.

Tema 17. OnpenesieHHbIN HHTErPaJI

IlonaTtue omnpeneneHHOro HHTErpana. [ eoMeTpUY4eCKUH U OSKOHOMUYECKHHM CMBICI
OIIpENIeNIEHHOr0 UHTErpaja. 3aaya 0 BEIYMCICHUHM 00beMa BblITycKaeMol npoaykuuu. Teopemsl
00 wuHTerpupyemoctd ¢yHkuuu. CBoicTBa ONpENENIeHHOr0 WHTEerpaja M IMpaBWia €ro
BbIUMCIICHUs. Bblunciaenue onpeneneHHoro uHrerpana (MHTerpan ¢ nepeMEHHBIM BEPXHHUM
IIpEeseIoM, TEOpEMa O MPOU3BOJHON HMHTErpana ¢ INEPEMEHHBIM BEpXHUM IpenenoM. Popmyna
HrroTona-Jleiibnuna). Mertoa MOACTaHOBKU (3aMEHBI NMEPEMEHHON) W HHTETPUPOBAHUS IO
4acTsM B OIPEJEICHHOM UHTETpalle.

Tema 18. HecoOcTBeHHbIE U IBOIHbIE HHTErPaJibl

Heco6ctBennsie unterpaisl I u I pona. Cxoasumiics u pacxosimuiicss HECOOCTBEHHBIH
unTerpai. Ilpusnaku cxogumocT.

[IpuGnuxeHHble METOABI BBIUMCIEHUS ONPEACICHHBIX WHTerpaioB lcmonb3oBaHue
IOHSATHS UHTErpajia B )KOHOMHKE

JIBoiiHbIE MHTErpaibl, UX cBOMCTBA. OCHOBHBIE CIyyau BBIYMCIEHUS IBOMHOIO MHTETpalia
B IPSIMOYTOJIbHBIX KOOpAHMHaTax. [loBropHbIe MHTerpansl. CBeneHUE OBOWHBIX MHTEIPAJIOB K
HOBTOPHBIM.

Paznea 8. ludgdepennnanbubie ypapHeHus. Psabl

Tema 19. [IndppepennuaibHbie ypaBHEeHHs MIEPBOr0 MOPAIKA

OcHoOBHBIE TOHATHS ¥ IPUMEPHI 3a/1a4, MPUBOAAIINX K AU epeHIInaIbHbIM ypaBHEHUSIM.
OObIKHOBEHHBIE TH(depeHIaTbHbIE YPaBHEHUS IepBOro nopsaaka. OO1iee n 4acTHOE pelIeHue
Y nepBoro nopsiaka. 3agaya Komu. Teopema o CylecTBOBAHMU U €JUHCTBEHHOCTHU PELICHUS
3agaun Komu.

Juddepennnanbuble ypaBHEHUS C Pa3fe€HHBIMH U Pa3JeisSIONIMMUCS TEPEMEHHBIMU
nepBoro mnopsaka, ux pemenue. OgHoponHble AudQepeHnraIbHble ypaBHEHUS IEPBOTO
NOpsIZIKA, UX pelleHue. JInHeHbIe OJHOPOAHBIE U HEOJHOPOIHBIE YPABHEHUS IIEPBOrO MOPSAIKA.
Meron W.bepuymnu pemenust JIAY. Meron Jlarpanka (MeTon Bapualuud HpPOU3BOJIBHBIX
nocTostHHBIX ) pemenus JIJIY. YpaBuenune beprysm, ero perieHue.

Hcnonp3oBanue nudhepeHInalbHbIX YpaBHEHHH B YKOHOMHUUECKOM TUHAMUKE

Tema 20. YUucsioBble U CTeNEeHHbIE PSA/IbI

OrnpezenieHre 4YuCIOBOTO psAna, cymma psana. CoiicTBa cxoasumuxcs psiioB. CXoAUMOCTb
reomerpuueckoro psga. Teopema (HeoOXxomumplii MpU3HAK CXOIMMOCTH pPsija), CICACTBUE U3
TEOPEMBI O PACXOJIUMOCTH psifa. ['apMOHUYECKUH psii. DTATIOHHBIE PSIAbL: TEOMETPUUYECKHUI P,
TapMOHUYECKUN psifl, 0000IIEHHBI rapMOHUYECKHH psl. JlOCTaTOUHBINA NMPU3HAK CXOJUMOCTH
3HAKOIMOCTOSIHHBIX PSAOB: TNPU3HAKK CpaBHEHHUs, Mpu3Hak JlamamOepa, paauKalbHBIA U
MHTErpalibHbIN npu3Haku Komm.

3HaKONEPEMEHHbIE U 3HAKOYEPEAYIOIIMECH  PSAbL [Ipuznak  cxogumocTH
3HaKouepeayromerocs psaa (mpusHak Jleiionuma). AGCOMIOTHAS U OTHOCUTENIBHAS CXOIUMOCTH.

[TonsTue crenenHoro psaa. Paguyc, MHTEpBaa CXOAUMOCTH CTEIIEHHOTIO psija.

Psnpr Teitnopa u MaknopeHna. PaznoskeHus 21eMeHTapHbIX (QYHKITUH B Psijl.
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Pa3nen 1. Anre6pa maTpuiy

IIpakTnyeckoe 3ansituel. BoinosiHeHne onepauunii HaJa MaTpuaMu(2 yaca)

1. Onepamuu Haj MaTpullaMU: TPAHCIIOHUPOBAHHME, YMHOXKEHHE MATpHUIIBI Ha YHUCIIO,
CJI0’KEHUE U YMHOKEHHUE MATPULL
Pemenue 3anau:

e Omnepanuu HaJ MaTpULAMH: TPAHCIIOHUPOBAHHME, YMHOKEHHME MATpPHUIIBI Ha YHCIIO,
CJI0’KEHUE U YMHOKEHHUE MATPULL

e PemieHue 3a/1a4 C 5)KOHOMHUYECKUM CMBICIIOM

IIpakTnyeckoe 3ansiTue 2. PemieHue MaTpu4HbIX YPaBHEeHUI(2 yaca)

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

2. OOpatHast MaTpuia. AJTOPUTM BBIYHCICHHUS OOpaTHOW MaTpHlbl. PemeHue MaTpUYHBIX
ypaBHEHUU

3. Pewenue 3anau:
® HaxOXJeHUE OOpPaTHON MaTPUIIbI
® pelIeHNe MAaTPUYHBIX YpaBHEHUN

IIpakTnyeckoe 3ansaTue 3. PelneHue cucreMm JIMHEHHBIX YPaBHEHUl MeTOIOM O0OpaTHOM
maTpuusbl 1 MeroaoM Kpamepa (2 yaca)
1. Pemenue cucreM JUHEHHBIX YpaBHEHHWM METOJIOM OoOpaTHOUW MmaTpwuilbl. Pemenue cucrem

JUHENHBIX ypaBHEHUN MeToioM Kpamepa
2. Pemenune 3amau:

e [IpumeHnenue oOpaTHOI MaTPUIIBI ISl PELICHUSI CHCTEM JIMHEHHBIX YpaBHEHUH.

e PereHue cucTeM TUHEHHBIX YpaBHEHH ¢ ToMOIIbio hopmyn Kpamepa.
IIpakTHyeckoe 3ansaTHe 4. Pelienne cucTem JHMHEHHBIX aIre0pandyecKux ypaBHeHUH
MmetoaoM I'aycca u merogom Kopaano-I'aycca (2 yaca)

1. Anroputm merona I'aycca u merona XXopnano-I'aycca
2. Pemenune 3amau:
e PeuieHne cucTeM IMHEHHBIX YPABHEHUN ¢ TOMOIIBIO MeTona ["aycca
e PemnieHue cCUCTEM JJMHEMHBIX ypaBHEHHUH ¢ moMonisio metoaa JKopmano-I'aycca.

IIpakTnyeckoe 3ansTHe 5-6. Pemenne cucTeM m JIMHEHHBLIX YpaBHeHMH ¢ n
HeN3BeCTHbIMH (4 yaca)

1. OOmmit MOpsAIOK PEIICHUs] CHCTEMbI JTMHEHHBIX ypaBHeHUH. Pemenue cuctem m
JINHEHHBIX ypaBHeHI/Iﬁ C N HCU3BCCTHBIMU B CJIy4ac, €CJIU paHI' CUCTCMbI MCHBIIC YU CJIa
HEU3BECTHBIX

2. Pemenue 3anau:

e lccnepoBaHue CUCTEM JTMHEMHBIX YPaBHEHUH Ha COBMECTHOCTb.
e PernieHue CUCTEM M JMHEWHBIX YPaBHEHUH C N HEU3BECTHBIMU

Pasznea 2. BekTopHasi anreopa

IIpakTHyeckoe 3ansATHE 7. BoIno/THeHNe onepanuii HaJ BeKTOpamH (2 4aca)
1. JluHeitHble omepaluy HaJ BEKTOPAMH, 3aJaHHBIMU MpoeKIusiMU. CKaasipHOE, BEKTOPHOE,
CMEIIIaHHOE NPOU3BEICHUE BEKTOPOB
2. Pemenune 3amau:
e JlelicTBUSA HaJ BEKTOpaMHU
e PazjmoxeHue BEKTOpa Mo APyruM BEKTOPaM.
e Penienue 3a1a4 Ha IPUMEHEHHUE CKAISIPHOTO, BEKTOPHOI'O U CMEIIAHHOT O
IIPOM3BE/ICHUS BEKTOPOB.

IIpakTHyeckoe 3aHsATHE 8. BoIno/THeHNe 1eliCTBHIT HA N-MEePHBIMH BeKTOpPaMHu (2 yaca)
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1. n — MmepHblii BekTOp. JIMHENHOE n-MepHOE MpocTpaHcTBO. JIMHEWHAs 3aBUCUMOCTb M
HE3aBHCHMOCTb BEKTOPOB. 3aBHUCHUMOCTb MEXIYy KOOPIMHAaTaMH BEKTOpPA B DPa3HBIX
Oazucax.

2. Pemenune 3amau:
® Ha ONpPEACIICHUE JIMHEHHON 3aBUCHUMOCTH — HE3aBHUCHUMOCTH BEKTOPOB, OIPEIECICHUE

0a3nca BEKTOpOB, OIpeaesieHHe KOOPAMHAT BEKTOpa B HOBOM Oasuce (pasiioskeHHue
BEKTOpa 10 0a3ucy), pelieHue 3a/1a4 ¢ SJKOHOMUYECKUM COJCPKAHUEM.

IIpakTyeckoe 3ansaTHe 9. JInHeiinbie onepaTopsl (2 yaca)

1. Jluneitneie omepaTopbl (O0TOOpaXkeHus, mpeoOpazoBaHust). JleMCTBUS HaJ JTHMHEHHBIMHU
omeparopamu. Marpuna JuHEHHOro omeparopa. Teopema 3aBUCUMOCTH  MEXKIY
MaTpHULlaMU OJTHOTO U TOTO K€ OllepaTopa B pa3HbIX 0a3ucax.

2. Pemenue 3anau:

e Ha Oompe/eNieHre JMHEHHOCTH 0TOOpaXkeHus1, 00pa3a BEKTOpa, MaTpUIIbl TUHEHHOTO
omneparopa,
®  BBINOJHEHUE JICHUCTBUI HaJ JIMHENHBIMH ONIEPATOPAMHU.

IIpakTnueckoe 3ansaTe 10. HaxoxkaeHue CcOOCTBEHHBIX 3HAYEHMHl M COOCTBEHHBIX
BEKTOPOB JIMHEHHOr0 onepartopa (2 yaca)
1. CobOcTBeHHBIE 3HAUEHUS M COOCTBEHHbBIE BEKTOpPbHI JHMHEWHOro omeparopa. JluHeiiHas
MoJielIb OOMEHa.
2. Pemenune 3amau:
® Ha HaxOXJeHHe COOCTBEHHBIX 3HAUEHUH JTMHEHHOTO omeparopa,
® HaXOXKJCHHE COOCTBEHHBIX BEKTOPOB JIMHEIHOTO onepaTopa

Pa3znen 3. AHaauTH4YecKasi reOMeTPHUs HA MJIOCKOCTH U B IPOCTPAHCTBE

IIpakTyeckoe 3ansaTue 11. IIpsaMas TuHUS HA MJIOCKOCTH (2 Yaca)

1. Pa3znuuHble ypaBHEHHMS MNPAMOM HA IIOCKOCTH. YTOJI MEXKIY HNPSIMBIMH, YCIOBHS
NapajuIeIbHOCTH U NEPIEHANKYISIPHOCTH IPSMBIX, PACCTOSIHUE OT TOYKU A0 IPSIMOMN

2. Pemenune 3amau:
e PeureHue 3a1a4 Ha HAXOXKACHUE PA3IIMYHBIX BUJOB YPAaBHEHUN NPAMOU Ha IVIOCKOCTH
e PenieHue 3a/1a4 Ha HaXOXIEHUE YIJIa MEXAY IPSIMbIMU
e PenieHue 3a/1a4 Ha ONpeEIICHUE NapaIeIbHOCTU U NEPIEHANKYISIPHOCTH NPSIMBIX

IIpakTyeckoe 3ansaTue 12. IIpssMas 1 MJI0CKOCTH B POCTPaHCTBe (2 yaca)
I. VYpaBHeHUS IUIOCKOCTH B TMPOCTPAHCTBE YTOod MEXAY IIJIOCKOCTSIMH, YCIOBHS
NapaJUIEIIbHOCTH U IEPIIEHAUKYISIPHOCTH IBYX IIOCKOCTEH.
2. VYpaBHEHHS NPAMON B MPOCTPAHCTBE. YTOJ MEXIY MPSAMBIMU B MPOCTPAHCTBE. Y CIIOBHE
apaJUIEIbHOCTU U IIEPIEHIUKYIIIPHOCTH IIPSAMBIX B IIPOCTPAHCTBE.
3. Pemenue 3amau:
e Pemenne 3ala4 Ha HaAXOXIACHUC pPa3JIMUHbBIX BHIOB ypaBHeHI/Iﬁ IINIOCKOCTH B
MPOCTPAHCTBE
e PemeHue 3a7ad Ha HaxXOXKIACHUE pa3IMYHBIX BHUJIOB YpPaBHEHUW MOpsIMOM B
MPOCTPAHCTBE
e Pemenne 3ala4 Ha HaxoXJICHUC YyIJla MCXKAY MNpsAMbBIMH, Ha OIPCACICHUC
NapajuIeIbHOCTH U NEPIEHANKYISIPHOCTH NPSIMBIX

Pasznen 4. BBeaenne B aHAJIN3

IIpakTnyeckoe 3ansitue 13. Haxoxnenue cBoiicTB pyHkuuu. (2 yaca)

1. OcHoBuble cBoiicTBa pyHkmu. Knaccudukanms ¢pynkuuii. OCHOBHBIE 3JIeMEHTapHBIE
byakunn u ux rpaduku. Cnoxnas pynknus. O6partHas hyHkuus. OyHKIM, 3aaHHAS
HesiBHO. [IpeoOpa3oBanue rpagukoB QyHKITHIA.

2. Pemenue 3anmau:

e yccieoBaHus QYHKIMI HA MOHOTOHHOCTh
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e yccnenoBaHus (QYHKIMA HA OTPaHHYEHHOCTD
e yccnenoBaHus QYHKIMHA HA YETHOCTD

IIpakTnyeckoe 3ansiTue 14. Boruncienne npeaenos pyHkuui. (2 yaca)

1. Mpenen ¢pynknuu B 6eckoneunoctu. [Ipenen ¢pynknuu B Touke (mo Komm u mno Ieiine).
OcHOBHBIE TeOpeMbl O mpenenax GyHKIUNA. beckoHedyHo Manble B OECKOHEYHO OOJbIIHe
BEJIMYMHBI, MX CBOWCTBA. 3aMeuaTeNbHBIE Mpeaenbl. PackpbeiTHe HeonpeaeneHHOCTeH
Pa3IUYHBIX TUIIOB.

2. Pemenue 3anau:

e Jloka3aTeabCTBO MPEAEIIOB MO ONPEIEICHUIO

e Bruucnenue npenena GpyHKIuH Ha OECKOHEUYHOCTH.
e Beruncienue npenena QyHKIUH B TOUKE.

e PacKpbITHE OCHOBHBIX HEOMPEACICHHOCTEN

IIpakTnyeckoe 3ansitue 15. UcciaenoBanue pyHKumii Ha HeMpepbIBHOCTH. (2 yaca)

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

2. Pemenne 3amau:

e lccnenoBanue (yHKIMI Ha HEMPEPHIBHOCTh
e OrnpenencHue TOUYEK pa3pbiBa

Pasznea S. Inddepennuanbuoe ucunciaenne GyHKiuii 0JHOM nepeMeHHOH

IIpakTnyeckoe 3ansTue 16-17. Haxoxaenus mpon3BoaHbIX QyHKIUH (4 yaca)

1. Onpenenenve NPOU3BOJHOM, €€ TEOMETPUYECKHH, MEXAaHWYECKUW W HKOHOMHYECKHUM
cmbici. OcHoBHbIe TpaBuia auddepenuupoBanus. [IpousBoaHas CloXHOW U OOpaTHOM,
HessBHOUM GyHKIMA. Jlorapudmudeckoe muddepennupoBanne. VMcnonb3oBaHue MOHATHS
IIPOU3BOJHON B 3KOHOMUKE.

2. Pemenune 3amau:

Ha npumMeHeHne reoMeTpu4eckoro, 5KOHOMHUECKOTO CMbICIIA TPOU3BOIHOMN

Brruuciienue npon3BOAHBIX CIOKHBIX (QYHKIUH

Brruucnienne nponu3BOAHBIX HESIBHBIX (DYHKIIMN

Brruucrienne nponu3BOAHBIX 00OPAaTHBIX (PYHKITHIA

e [lpumenenue norapudmudeckoro audhepeHupoBaHUs

IIpakTnueckoe 3anstue 18. UccienoBanue (QyHKIHMA ¢ NMOMOIILI) TPOU3BOAHOM M

nocrpoenue rpapukos (2 yaca)

1. Tlpu3Haku BoO3pacTaHus M YObIBaHUS (QYHKIHH. DKCTPEMYMbI (DYHKIIMH, HEOOXOIUMOE 1
JIOCTaTOYHBIE YCJIOBUS dKcTpemMyma (ynkumu. Hambombliee W HauMeEHbINEe 3HAYCHUS
byHKIMM Ha oTpe3ke. Brmyknocte rpaduka ¢GysHknuu. JloctaTodyHoe yciioBHE
BeIMyKJIOCTH  (pyHKIMH. Toukum mnepernba. HeobGxomumoe M JOCTAaTOYHOE YCIOBHS
nepern6a. AcuMntoTel GpyHkiuu. [IpuMeHeHne Mponu3BOIHON K UCCIEAOBAHUIO (DYHKIIHH
U TIOCTPOCHUIO ee TpaduKa: Cxema MOJHOTO HCCeA0BaHus (QYHKITUH.

2. Pemenune 3amau:

e lccnenoBanue (GyHKIIHIA C TOMOIIBIO IPOU3BOAHOM U MTOCTPOEHHE TpadKOB
e HaxoxJeHre HauMEeHBIIero U HauOOJBIIEeTo 3HAUYCHUS QYHKITUI

Pa3nea 6. ludgdepennuanbHoe ncuucaeHue GyHKIME HECKOJbKUX MepeMEeHHbIX

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

yaca)

. ®ynkuuu AByX 1epeMeHHbIX. JluHum  ypoBHs.  YacTHble  NPOU3BOJIHBIE U
muddepeHmpyeMocTs  (QYHKIMM JIBYX MEPEMEHHBIX. OKCTpeMyM (QYHKIHH JBYX
nepeMeHHbIX. Heo0xoaumoe u 10CTaToYHOe yCI0BHE SKCTPEMYMA.

2. Pemenue 3anau:
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e HaxoxxaeHue 4acTHBIX MIPOU3BOIHBIX (QYHKIIUH JIBYX ITEPEMEHHBIX
e HaxoxaeHue skcTpeMyMa (QYHKIUHU JIBYX EPEMEHHbIX

Paznen 7. UnTerpajibHoe ucumncjieHne

IIpakTyeckoe 3ansaTue 20. Haxo:knenue HeonpeaeJeHHbIX HMHTErPaJIoOB . (2 4yaca)
1. Heonpenenenuslii uHTErpan. ['€oMeTpuyecKuil CMBICI HEONMPEACICHHOIO0 HWHTErpasna.
CBolicTBa HeolpeaeaeHHOro nurerpana. OCHOBHBIE METO/bI UHTETPUPOBAHUS.
2. Pemenune 3amau:
e HenocpencrBeHHOE UHTETPUPOBAHUE.
e lHTerpupoBaHue METOIOM 3aMEHbI IEPEMEHHOM.
o Haxon(;[eHHe HHTCIpaJIOB MCTOJAOM MHTCTPUPOBAHUS I10 YaCTAM.

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

1. OnpeneneHHplii UHTErpasl. ['€OMETPUYECKHIT M 3KOHOMHUYECKUH CMBICH OIPEIECIECHHOTO
uHTerpasia. (CBoiCTBa  ONpEAENEHHOr0 UMHTErpaja. BelunMciieHue OnpeneneHHOro
MHTETpaa

2. Pemenue 3anau:

e BeluncieHne onpeesieHHOro HHTETpajia Ha OCHOBAHUU OMPEIeNIeHUs] HHTerpaa.

e BpluncieHne onpeereHHOro WHTErpajga METOIOM 3aMEHbl NMEePEMEHHOW U METOJIOM
MHTETPUPOBAHUS 110 YACTSIM.

e [lpunoxxeHue onpeneaecHHOro HHTErpaa.

IIpakTnyeckoe 3ansitue 22. Haxo:kaeHue HeCOOCTBEHHBIX M JBOMHBIX HMHTErpaioB . (2

yaca)

1. Hecob6ctBennnie unTerpaisl [ u Il poga. Cxopsmmiicss U pacXoasIuiicss HeCOOCTBEHHBIHN
MHTErpail. J|BOliHbBIE UHTETpalIbl, UX CBOMCTBA. OCHOBHBIE Cllydyau BBIYUCIICHUS JBOMHOIO
MHTErpaja B MPSIMOYTOJIbHBIX KOOpIUHATAX.

2. Pemenue 3amau:

e BrpuncieHne  HECOOCTBEHHOTO  WHTErpaja ¢ OECKOHEUYHBIMH  MpeaernamMu
WHTETPUPOBAHUSL.

¢ Brruncnenue HecOOCTBEHHOTO UHTETPANIa OT Pa3pbIBHON (YHKITHH.

e BrluncieHne IBOMHBIX HHTErPAJIOB

Pasznen 8. Inddepennuanbubie ypaBHeHus. Psaabl

IIpakTnyeckoe 3ansitue 23-24. Pemenue nudepeHnnanbHbIX yYpPaBHEHHH IepBOro

nopsiika . (4 yaca)

1. OObikHOBeHHbIE auddepeHnanbable YypaBHEHUs nepBoro mnopsaka. OOmiee u 4acTHOE
pemenue. 3amava Komm. Buaesr muddepeHnmanbHbIX ypaBHEHUN MEPBOTO TOPSIKA, HX

pelieHue.
2. Penrenne 3agau:
e Pemenne muddepeHNaTbHBIX YPaBHEHUH C pa3[elIeHHBIMH U Pa3JIeNsSIOIUMHCS
HepeMeHHBIMI/I.

e Pemienue onHOpoAHBIX UG depeHIMaTbHBIX YpaBHEHUH EPBOT0O MOPSAKA.
e Pemenue nuHelHbIX TudQepeHINATBHBIX YPAaBHEHHH TEPBOTO MOPSAKA.
e Pemienue ypaBHeHus bepHymin

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

1. Ompenenenue 4YMCIOBOTO psiaa, cymma pspa. Teopema (HeoOxomumblii mpusHak
CXOIMMOCTH psifa), CJIEACTBUE M3 TEOPEMbl O pacxoguMocTu psna. Jloctarounbie
MPU3HAKU CXOJUMOCTH 3HAKOIOCTOSHHBIX PSIOB.

2. 3Hako4epenyronmecs u 3HAKOMEPEMEHHbIE  PSIbL. [Tpusnak CXOJIMMOCTH
3HaKouepeayromerocs psaa (mpusHak JleiiOuuma). AGCONIOTHAS U YCIOBHAS CXOJUMOCTH

3. Penrenue 3agau:
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¢ Ha HaxXOXIACHUA CYMMBI psia
¢ Ha UCCIICAOBAHUC CXOAUMOCTH 3HAKOIIOCTOAHHBIX PAI0OB
® Ha UCCIICAOBAHUC CXOANMOCTH 3HAKOUCPCAYIOIINXCA PSAIOB

4.4. Conep:kaHue caMOCTOSITEJIbHOH PadoOThI

Pasznea 1. Anredpa maTpun

Tema 1. MaTpuusl
1. JluHeitHas 3aBUCUMOCTbH CTPOK MATPHIIBI.
2. BrImonHeHnre THIIOBLIX 3a0aHUN 110 TEME

Tema 2. O0paTHast MaTpuna

1. DnemeHTapHbIe TpeoOpa3z0BaHUsl MATPHUIIBI. DKBUBAJIIEHTHOCTh MAaTPUILI.

2. Panr matpuiibl u crocoObl ero BeraucieHus. CBoWCTBa paHra MaTpuilbl. ba3ucHbIii MUHOD
MaTpulsl. Teopema o0 paHre MaTpULIbL.

3. BrInojHeHue TUIIOBLIX 3aJaHUN 10 TEME

Tema 3. CucreMbl JTHHEHHBIX aJredpanyecKuX ypaBHeHHU

1. Ilpumenenne meromoB ['aycca m XKopmano — l'aycca K pELICHHIO CUCTEM JIMHEHWHBIX
YpaBHEHUM.

2. BrImonHeHnye THIOBBIX 3alaHUI IO TEME

Tema 4. UccienoBaHue cucTeMbl M JTHHEHHBIX YPABHEHH ¢ N HEN3BECTHBIMU

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

3. BrInojHeHue TUIIOBLIX 3aJaHUN 10 TEME

Pasznen 2. BekTopHas ajareopa

Tema 5. Di1eMeHTBI BeKTOPHOI aJredpbl

1. BektopHoe mpou3BeAEHHWE BEKTOPOB, €ro CBOMCTBA. BpIpaxkeHue BEKTOPHOTO
MIPOU3BEJICHUS Yepe3 KOOPIUHATHI BEKTOPOB.

2. CMelIaHHO€ MPOU3BEICHUE BEKTOPOB, €ro CBOWCTBA. BbIpa)keHHME CMENIaHHOTO
MIPOU3BEJICHUS Yepe3 KOOPIMHATHI BEKTOPOB

3. BrInojHeHue TUIIOBLIX 3aJaHUH 10 TEME

Tema 6. JInHeiiHbIe BEKTOPHBIE MPOCTPAHCTBA

1. Tlepexonq x HOBOMY O0a3ucy B JIMHEHWHOM IIPOCTPAHCTBE. 3aBUCHMOCTb MEXIY
KOOpJMHATAMH BEKTOPA B pa3HbIX Oa3ucax.

2. BrImonHeHnye THIOBBIX 3alaHUI IO TEME

Tema7. JInneiinble 0TOOpaKeHUs!
1. JluneiiHas momens oOMeHa.
2. BrImonHeHne THIIOBLIX 3a0aHUH 10 TEME

Paznen 3. AHaanTHYeCKasi reOMeTPHUs HA MJIOCKOCTH U B IPOCTPAHCTBE

Tema 8. JInHus HA MIOCKOCTH

1. Kpusbsie Broporo nopsiaka. OkpyxHocTb. Kanonnueckoe ypaBHeHue. CBOMCTBAa KpHBOM,
OCHOBHBIE XapaKTEPUCTUKHU.

Omnunc. Kanonndeckoe ypaBHeHre. CBOMCTBA KPUBOW, OCHOBHBIE XapaKTEPUCTUKHU.
l'unep6ona. Kanonnueckoe ypaBHenne. CBOWCTBa KPUBOMl, OCHOBHBIE XapaKTEPUCTHKH.
[Tapa6ona. Kanonndeckoe ypaBHeHue. CBONWCTBAa KPUBOM, OCHOBHBIC XapaKTEPUCTUKH.
OOnacTp pemieHH JTUHEWHBIX HEpaBEHCTB. [ paduyeckuil METOJ| PEIICHUS CUCTEMBI
JUHEHWHBIX HEPABEHCTB C ABYMS HeW3BeCTHBHIMU. OOJACTh pelIeHUN CHCTEMbl JIMHEHHBIX
HEPABEHCTB.

Nk WD
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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. ®ynxknun

[ToHsiTHE KOMITJIEKCHOTO YUCIIA, IEUCTBUS HAJl KOMIUIEKCHBIMHU YHCIaMH.
Ob6partHas GyHKIUA.

[IpeoOpazoBanue rpadKoB GyHKIIAM.

[Tpumenenne GpyHKINN B 3KOHOMUKE.

BrInosHeHne TUMTOBBIX 3aJJaHHi 110 TeMe

A

TeMa 11. IIpenens! pyHKuMii

1. Ywucnoseie nociaenoBareabHOCTH. OrpaHUYEHHBIE 1 MOHOTOHHBIE MOCIEA0BATEIBHOCTH.

2. Ilpenen 4uciIOBOM MOCIENOBATEIBHOCTH. ['€OMETpUYECKHMI CMBICT Ipenenaa YHCIOBOU
1ocJIe10BaTeabHOCTH. [Ipr3Haky cyliecTBOBaHuUs Mpeea.

3. Tlpenen ¢pynkuu B Touke 1o I eiine.

4. PackpbITHe HEONPEACICHHOCTEN PA3IMYHBIX THUIIOB.

5. BpInosiHeHNE TUITOBBIX 33IaHUM 10 TEME

Tema 12. HenpepbIBHOCTH (pyHKIMI
1. CaoiicTBa GyHKIINIA, HETIPEPHIBHBIX HA OTPE3KE.
2. BrImonHeHnye THIOBBIX 3alaHUI IO TEME

Pasznea S. Inddepennuanbuoe ucunciaenne GyHKiuii 0JHOM nepeMeHHOH

Tema 13. IlpousBoanas u nuddepenunan GyHKIUA

1. TIIpousBomHas oOpaTHOM PyHKITUK

2. Ilpoun3BoaHbBIE BEICIIUX MOPSIKOB.

3. Hcnonp3oBaHue NOHATUS IPOU3BOIHON B SKOHOMHUKE.

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

5. JAuddepeHunansl BHICIINUX MOPSIKOB.

6. BrInoiHeHue TUIIOBLIX 3aaHUN 10 TEME

Tema 14. Ilpuniioxenue Npon3BOAHOMI

1. OcHoBHbIe TeopeMbl 0 nuddepeHupoBannu GyHkun: Teopema depma Teopema Poss,
teopema Jlarpanxa, Teopema Komu.

2. IlpaBuno JlonuTans AJisi BEBIYMCICHUS HEONPEIETCHHOCTE.

3. HauOonbmiee u HauMeHblllee 3HAYeHUS (DYHKIUM HA OTpe3Ke. AJITOPUTM OTBHICKAHUS
HanOOJIBIIIETO0 U HAUMEHBIIIETO 3HAYCHUH HEMPEPHIBHON ()YHKIIMH HAa OTPE3KE.

4. BpInosHeHNWE TUIOBBIX 3aJaHUI 0 TEME

Paznen 6. Inddepennuanbruoe ucuncienne QyHKIUil HECKOJIbKUX MePeMEHHbIX

Tema 15. ®yHKIMHN HECKOJBKHUX NepeMEeHHbIX

[Ipenen n HenpephIBHOCTH (PYHKIUHU IBYX ITEPEMEHHBIX.

Juddepennman GyHKIUN IBYX TEPEMEHHBIX.

['paguent GyHKINN.

Haubounbiee u HanMeHbIee 3HaUYCHHUSI (PYHKIIMH B 3aMKHYTOH OrpaHMYEHHOM 00JacTH.
@OyHKIMN HECKOJIBKUX MEPEMEHHBIX B 9KOHOMHYECKOW TEOPUH.

BrInonHeHne TUIOBBIX 3aJJaHU IO TEMe

S e e

TeMa 16. IlepBooOpa3Hasi GyHKIUA U HeonpeaeJeHHbIH MHTerpaJl
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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 MPOAYKIIHH.

2. HWHaTerpai ¢ nepeMeHHbIM BEPXHUM MPEIETIOM.

3. Teopema o MpOU3BOIHON HHTErpaia ¢ IEPEMEHHBIM BEPXHUM IPEACIOM.

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 ypapHeHHs. 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. Psanw Teitnopa nu Maksopena. Pa3inoxkeHus 31eMEHTapHbIX GyHKIMA B AL

3. BhbINoJIHEHUE TUIOBBIX 3aJJaHU 110 TEME

5 KoHTpoJb KayecTBa 0CBOCHUS TUCHHUILINHBI

Texymuil KOHTPOJIb U MPOMEKYTOUHAsL ATTECTALMS OCYLIECTBIISIIOTCA B COOTBETCTBUU C
«lTonoxkeHneM O TEKyLIEM KOHTPOJE YCIEBAEMOCTH U IMPOMEKYTOYHOM aTTecTaluu
oOy4Jaronuxcsi B ABTOHOMHOM HeKoMMepueckor opranu3anuu «OOpa3oBaTeiibHasi OpraHu3aIus
BBICIIIET0 00pa30BaHUs» «Y HUBEPCUTET SIKOHOMUKHU U YIIPABICHUS.

Bung npomexyrouHoW —arrectanMd  — 3a4er, Odk3ameH. Dopma  IpOBEICHUS
IIPOMEKYTOYHON aTTECTALUN — IMCbMEHHBIN YK3aMEH.

@oH/ OLIEHOYHBIX CPEJCTB MO TUCIUILIMHE NMPUBEACH B puiioxkeHuu k PITJI.

6. YueOHO-MeToanYeCcKoe o0ecnmeyeHue T CIIINHbI

1. [Ixnapea [.B., Bricmas wmaremMaTHKa: ONOPHBIA KOHCIEKT JIEKUUH /
I'.B..IlInapea. — Cumdeponons: AHO «OOBO» «YHUBEpCUTET SKOHOMHUKH U YIIPABICHHS,
2021.— 124 c. — TekcT: 3NeKTPOHHBIN.

2. [[IrapeBa I'.B., Beicmas wMaremaTuka: yd4eOHO-METOIUYECKOE IMOCOOHE
(MeToaMYeCKrue PEeKOMEHIANN K MPOBEICHHIO CEMHHAPCKUX (TpakThueckux) 3aHstuid)/ ['.B..
[[TrapeBa. — Cumdepomnons: AHO «OOBO» «YHUBEPCUTET SKOHOMHUKHU U yrpaBieHus», 2021, —
78 c. — TekcT: ANeKTPOHHBIN.

3. [[napea ['.B., Beicmiasgs MaremMaThka: METOJWYECKHE PEKOMEHAAIMU I10
OpraHu3alui caMOCTOATENbHOM paboThl oOyuaromuxcs / ['.B. [llnapesa. — Cumdpeponons: AHO
«OOBO» «YHuBEpCUTET SKOHOMUKH U yripaBieHus», 2021. — 58c.

4. HInapesa, I'. B. Bpicmias matemaruka (JuHeWHas aiaredpa) : METOIUYECKUE
yKa3aHUs K BBINOJHEHUIO TUMOBBIX pacyeToB. Jlnsg nHampaBienuit noarotoBku 38.03.01
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OkoHomuka, 38.03.05 busnec-undopmaruka (kBanupukanus — 6axanasp) / I'. B. Illnapea. —
Cumdeponons : YHUBEPCUTET J3KOHOMHKHA W ympasinenus, 2020. — 57 c. — Texker
anekTpoHHbI // Lludposoit obpazoBarensbHbi pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/101397.html. — Pesxxum noctyna: ajis aBTOPU3HP. MOJIb30BATENCH

S. [[Tuapesa, I'. B. MaremaTtudyeckuii aHainu3 :@ METOAUYECKHE YKa3aHUS K
BBITIOJIHEHHUIO TUIOBBIX pacueroB / I'. B. IllmapeBa. — Cumdepomnons : YHuBepcHTET
SKOHOMHMKM u ynpasienus, 2020. — 74 c. — Tekcr : osnekrtpoHHbld // Lludposoit
00pazoBaTenbHbBIN pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/101399.html. — Pexxum nocryna: yis aBTOpU3Hp. MOJIb30BaTeNeH

6. [[rapeBa, I'. B. Beicmas wMaremaruka. JluneiHas anreOpa : ydeOHO-
MeToAnYecKoe mocodue (PEeKOMEHIANU IO CAMOCTOATEIbHOMY U3YUEHHIO NUCHUILTUHEI) / I B.
[[TrapeBa. — Cumdeponons : YHUBEPCUTET dKOHOMHUKU M ympasieHus, 2022. — 108 ¢c. —
Texcr : anextponHsbiit // 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 JONOJHHUTEJIBHOI y4eOHOH JUTEPATypPbl, HEO0X0AMMOM A
OCBOCHMS JUCIHIIIMHBI

@) OCHOGHaA Tumepamypa:

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

00pazoBaTenbHbBIN pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/111179.html. — Pexxum noctyna: yis 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  obOpaszoBarenpHbli  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. — Caparos : Hayunas kaura, 2019. — 159 c. — ISBN 978-5-9758-1745-7. —
Texcr : anextponnsiit // Ludposoit odpazoBarensHblil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/81022.html. — Pexxum goctyna: 11t aBTOpU3HUP. MOIH30BaTEICH

0) OononnumenvHan 1umepamypa:

1. I'ynmaii, T. A. MaremaTtuka s CTYAEHTOB H>KOHOMHYECKHX HaIpPaBICHUHN :
yuebHoe mocobue / T. A. I'ymaii, A. ®@. Jlonrononosa, B. A. XKykoBa. — CraBpononp :
CTaBponoyibCKMIl TOCYIapCTBEHHBIA arpapHblii yHuBepcurter, 2021. — 88 c¢. — Teker :
anekTpoHHbI // Lludposoit obpazoBarensHbii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/121748.html. — Pesxxum noctyna: ajis aBTOPU3HP. MOJIb30BATENCH

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

['oGapena [u ap.] ; mox pegakuueit T. JI. domuueBoit. — Mocksa : [Ipomereii, 2019. — 230 c.
— ISBN 978-5907100-22-0. — Texcr : 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 [um np.]. — 2-e u3zng. — Hoocubupck : HoBocuOupCcKHMil rocynapCTBEHHBIH
YHUBEPCUTET 3KOHOMHKHU U ynpasieHus «HUHX», 2019. — 292 c¢. — ISBN 978-5-7014-0934-
5. — Texkcr : anexrponnsit // Lugposoii obpazosarensublii pecypc IPR SMART : [caiiT]. —
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URL: https://www.iprbookshop.ru/95188.html. — Pexxum goctyna: s  aBTOPU3HP.
MI0JIb30BaTENEN

4. Konnona, JI. II. Maremarnueckuii ananu3. IIpakTHKO-OpHEHTHPOBAHHBIN Kypc C
dJIEMEHTAMU KEHMCOB : y4eOHWK I OakajaBpuara Mo HampapieHHsM moarotoBku 38.03.01
«Oxonomuka» u 38.03.02 «Menemxment» / JI. I1. Kounosa, A. A. Poiios, . K. Crenansn. —
Mockaa : ITpomereit, 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 «UHTEepHET»,
HEO0XOAUMBIX VISl OCBOCHH S AUCIHUIIMHBI

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

2. [Hudposoii ob6pazoBaTenbHbIA pecypc «IPRsmarty: odurmansasii caiit. — URL:
http:// www.iprbookshop.ru/ — TekcT: 37eKTPOHHBIH.

3. DJIEKTPOHHBIM CHOPaBOYHUK 10 MareMmaruke «lIpukmagHas wmaTeMaTukan:

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

9. MeToguyeckue yKazaHHs 1J1s1 00y4ar0IMXCsl
10 OCBOCHHIO JUCHHIIJIMHBI

[Ipu mpoBeneHmid JEKIHi, CEeMHUHAPCKUX (MPAKTHUYECKUX) 3aHATHH, CaAMOCTOSTEIbHOMN
pabore 0OydaromUXCs MPUMEHSIOTCS MHTEPAKTUBHBIC (POPMBI MPOBEACHUS 3aHSATHI C IIENBIO
MOTPYKEHHSI 00YJaIONIUXCsl B peasibHyt0 aTMochepy npodhecCHOHATLHOTO COTPYIHUYECTBA T10
pa3penieHnto mpooieM, ONTUMATBHON BRIPAOOTKM HAaBBIKOB U KA4€CTB OYIYIIEro CIEIHaUCTa.
WuTepakTrBHBbIE (HOPMBI IPOBEACHUS 3aHATHUI MpernoaaraloT o0ydeHue B coTpyaHuuectse. Bee
YYaCTHUKH 00pPa30BaTEeNbHOIO IMpolecca (MpernoaaBaTelib U 00yJaronuecs) B3auMOJCHCTBYIOT
JIpyr C ApyroM, oOMEHHBAaIOTCS HMHGOpMAIMEH, COBMECTHO PEIIAlOT MPOOJIEMbI, MOJICTUPYIOT
CUTYAIHIO.

B yue6HOM mpoliecce NCTIOMB3YIOTCS HHTEPAKTUBHbBIE (POPMBI 3aHITHIA:

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

- rpymnmoBoe obcyxaeHue. ['pynmoBoe 00Cyx)aeHNuE KOro-Tu00 BOIIpOCa HAMpaBJIeHO Ha
JTOCTYIKEHUH JTYYIIEr0 B3aWMMOMOHUMAHUS W CIHOCOOCTBYET Jy4IIEeMY YCBOCHHIO H3y4aeMOro
MaTepuaia.

B xone ocBOGHHSI MUCHHMIUIMHBI TIPU MPOBEICHUN KOHTAKTHBIX 3aHSATUH HCIIONB3YIOTCS
ciaenyromuye (GopMbl 00ydeHUs, CIOCOOCTBYOMHKE (OPMHUPOBAHUIO KOMITCTCHIIMM: JICKIIUH-
JTUCKYCCUM; KEHC-METOM; pelIeHHe 3a/lay; CUTYallMOHHBIH aHanu3; oOcyxkiaeHue pedepaTtoB U
JOKJIaJIOB; pa3paboTKa rPpyHIOBBIX MPOEKTOB; BCTPEUH C MPEICTABUTEIISIMUA TOCYIAPCTBEHHBIX U
OOLIECTBEHHBIX OpPraHu3alui.
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10. ITepeyennb HH(POPMAIIMOHHBIX TEXHOJIOTHIi, HCIIO0JIb3YEeMbIX IIPH OCYIIECTBJICHUH
o0pa3oBaTeIbHOIO Mpolecca Mo JMCUUILINHE, BKJIYas NepevyeHb IPOrpaMMHOro
olecrieyeHnst 1 HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM (IIPH HEOOXOANMOCTH)

B mpomecce JNEKIMOHHBIX W TMPAKTHUECKUX 3aHATHHA HCIOJIB3YeTCs Cleayloliee
pOrpaMMHOE 0OecIieueHHe:

*mporpamMMel, oOecrmeuuBaromue JAocTyn B cetb  «MHTepHer»  (Hampumep,
«Googlechromey);

*IporpaMMel, AEMOHCTPAIMK BUJEO MaTepUajIoB (Harpumep, npourpsiBaresb « Windows
MediaPlayery);

*mporpaMMbl Uil AEMOHCTpAallMd M CO3JaHusl Npe3eHTanui (Hampumep, «Microsoft
PowerPoint).

*TaOnuuHbIi npoueccop (Hanpumep, «Microsoft Excel»).

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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