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KommeTenmun,
dhopmupyemMBIC B pe3yIbTaTe
OCBOCHUS TUCITUTUINHBI

VK-1

ConeprkaHre TUCITUTUTHHBI

Paznmen 1. AnreGpa matpuig
Tema 1. MaTpuis.
Tema 2. OGparHasi MaTpuIia
Tema 3. CuctemMbl JTHUHEHHBIX AIr€OpandecKUX 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
Paznen 3. AHanuTHueckas TeoMeTpusi Ha IUIOCKOCTH W B
MIPOCTPAHCTBE
Tewma 8. JIuaMS Ha TUIOCKOCTH
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Pasnen 4. Beenenue B ananus
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Tewma 14. IlpunoxeHvie MpOU3BOIHOM
Pasmen 6. JluddepennuanbHoe wucUHCIeHHE (GYHKIMA HECKOJIBKUX
MEPEMEHHBIX
Tema 15. ®yHKINN HECKOTBKUX MTEPEMEHHBIX
Paznen 7. MaTerpanbHoe HCUMCIEHNE
Tewma 16. [TepBooOpa3Has GyHKUMS U HEONPEACICHHBIA HHTETPal
Tewma 17. OnpeneneHHbIA HHTETPAT
Tewma 18. HecoOcTBeHHBIE 1 ABOWHBIE WHTETPAJIBI
Paznen 8. luddepenuunanbabie ypaBHeHUs. Psiibt
Tewma 19. [Tuddepenimanbabie ypaBHEHUS IEPBOTO MOPSIKA
Tewma 20. UnucioBbIe U CTETIEHHBIC PSIJIBI

OO6mrast Tpy10EMKOCTh
JCTTUTUTAHBI

OO01mas TpyJA0EeMKOCTh TUCHMILIMHBI cocTaBisieT 10 3aYeTHBIX €IUHMII
(360 gacon)

dopma IPOMEXKYTOUHOMN
aTTecTarun

3auer, dK3aMeH
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1.Ilens ¥ nepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUsI 10 AN CHMILIMHE, COOTHECEHHBIX
¢ IVIAaHMPYEeMBbIMH Pe3yJIbTaTAMHOCBOCHHS NIPOrPaMMbl 0aKaJIaBpHATA

[lenpto u3yyeHHs AUCUUILUIMHBI «BpIcliasg mareMaTHka» sBiseTcss (GOPMHUPOBAHHE Y
06yqa10m1/1x05{ CHCTEMBI 3HAaHWM M HABLIKOB II0 BBICIICH MaT€MaTHKE, HGO6XO,Z[I/IMBIX AJId pCIICHUA
IIOCTABJICHHBIX 3aaa4.

B pesynbrare ocBoenuss OIIOIl OakanmaBpuata oOydaroUIMiics IODKEH OBIANETD
CIIETYIOLIMMHU Pe3yIbTaTaMH 00y4EeHUS MO IUCLUIIIMHE:

Koanl Pe3yabTaTsl IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00y4YeHUSs
KOMIIETEHIINHT ocsoennssOIIOI1 10 TMCIUILINHE
YK-1 Crocoben VK-1.13HaeT OCHOBBI CHCTEMHOIO IIOAXOJa K

OCYILIECTBJISATh MOKUCK, [|OCYIIECTBICHUIO MOWCKA, KPUTHYECKOrO0 aHAIM3a U
KPUTHYCCKHI aHATN3 U |CHHTe3a WH(pOpMAIMK Ui PElICHUs] TOCTaBICHHBIX]
cuHTe3 HHpOpMAIINK,  [3a]1ad,
npUMEHSTh cucTeMHbI [YK-1.2.YMeeT NpUMEHATH CHCTEMHBIM TOIXOA HA|
MOJXOJI JIJISl pEUICHUsI  |OCHOBE IOMCKA, KPUTHYECKOIO aHallu3a W CHUHTE3a
MOCTaBIICHHBIX 33724 [MHGOpMAIUU INIE: perieHus 3ama4 B
podeccuoHaIbHOM 00J1aCTH;

VK-1.3.Biiageer HaBbIKaMH IIOMCKAa, CHHTE3a W
KpUTUYECKOTO aHalu3a WHPOpPMAIMKM B  CBOCH
mpodeccnoHambHOM 00JIaCTH; BJIA/EET CHUCTEMHBIM|
[1OIX0/I0OM JIJIs1 PENIEHUS IOCTABJIECHHBIX 3a/1a4.

2. Mecto aucuuniaunsl B crpykrype OIIOII 6akanaBpuara

Jucnuminza 51.0.09 «Briciias MaTeMaTHKa» OTHOCUTCS K 00s3aTeIbHOM YacTu 0j10Ka 1.
«Incummmns! (Moxynu)» yaeoHnoro miana OITOIT 6akanaBpuaTa o HaMpaBJICHUIO TOATOTOBKH
43.03.02 Typusm. [ducumrmuimHa «Bpiciias mareMaTHKa» H3Yy4aeTcss OOydYalolIMMHUCS OYHOU
dbopmbl 00ydeHusiBl, 2 cemecTpax, 3a04HON (popmbl 00yueHus — B 1, 2 cemecTpax.

3HaHMsI, YMEHHS ¥ HAaBBIKHM, TIOJYYCHHBIE NPU HW3YYCHHH TUCIUIUIMHBI «BpIcimas
MaTeMaTtukay, OyAyT HeoOXOAMMBI Il YIIyOJEHHOIO M  OCMBICICHHOTO BOCHIPUSATHUS
muctumuiiH: «MH(pOopMaoHHbIE TEXHOJIOTHH B MPO(EeCCHOHAIBHON 1eITeThHOCTHY.

3.00beM AUCHMILIMHBI B 324€THBIX eIMHHIAX € YKA3aHMEM KOJMYecTBA aKaJeMHYecKHX
4acoB, BbIIE€JIEHHBIX HA KOHTAKTHYIO pa0oTy 00y4alIHUXCcs ¢ mpenojaBaresieM (10 BUIaAM
3aHATHA) MHA CAMOCTOSITEJIbHYI0 Pad0Ty00y4ar0IMXCcst

OO6masTpy10eMKoCcTh(00beM)aucuIunHbicocTaBIs1eTl0 3aueTHbIX equnmi (3.e.), 360
aKaJIEMUYECKUXYACOB.

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

st ouHo# popmbI 00yUeHHUst
OO6mmas Tpya0€MKOCTh AUCIUIUTHHBI cocTaBiseT 10 3auérnbix enunui 360 yacos



O0bEéMINCUNTITTHHBI Bcerouacos

OO01ast TPyA0EMKOCThAUCIUTIITIHBI 360
KonrakTHas pabora 96
AynuTtopHas padora(Bcero): 96
Jlexmun 46
CeMUHApPBI, MPAKTUUCCKUC3AHATHS 50
CamocrosiTenpHasspadoTa 00ydaronuxcs (BCero) 228
Kypcosast pabota -

3auer +

DK3aMeH 36

st 3a04uHoi (hopMbI 00yUEHHS

O6mas Tpyao&éMKOCTh AucuUIINHbI coctaBiseT 10 3auérHbix eauaui 360 yacos

O0BEMINCIUIIIINHBI Bcerouacos

OO611ast TPYI0€MKOCThAUCIIUTUTAHBI 360
KonrtakTHas pabora 78
AynautopHas paboTta(Bcero): 78
Jlexmun 36
CeMHuHapbI, TPAKTHYECKUC3AHATHS 42
CamMocTosiTenbHast paboTa o0yuaronuxcs (BCero) 246
Kypcosast pabota -

3auer +

DK3aMeH 36

4. Conep:xaHue JMCHUILIMHBL,CTPYKTYPHMPOBAHHOE 110 TeMaM (pa3aejam) ¢
yYKa3aHMeM OTBeJeHHOI0 Ha HUX KOJINYeCTBAa AKaJeMHUYeCKUX YaCOB U BH/10B
Y4eOHBIX3aHATHI

4.1. Pa3penbl AUCHUILUIMHBI U TPYAOEMKOCTH 110 BUAAM y4eOHBbIX 3aHATHII (B
aKaJeMu4ecKuxyacax)

HaumeHoBaHue TeMbI Bcero KoanuecTBo yacos

KonrakTHas paGora Bueayaur.

= pabdora
E o Jlekuun IIpakTtuyec | Camocr.

% S KHe padora

o
o Q Q Q Q Q Q
S S S

2|23 | 2|38 23 %

Pa3nen 1. Anredpa maTpuig 54 54 8 8 12 10 34 36

1. |Marpwuiibt 10 10 2 2 2 2 6 6
2. |O0paTHas maTpuIa 14 14 2 2 2 2 10 10

3. |Cucrtembl JMHEHHBIX } 12 12 2 2 4 4 6 6

areOpanyecKnx ypaBHEHUH
4. |HUccnepoBaHue CUCTEMBI m 18 18 2 2 4 2 12 14




JIMHEUHBIX YPABHEHUN C N
HEU3BECTHBIMU

Pa3nen 2. BekropHas aiaredpa 48 48 8 6 8 8 32 34
5. |DneMeHThl BEKTOpHOU alreOphl 12 12 2 2 2 2 8 8
6. |JIuHeitHbIC BEKTOPHBIC
HpoCTpaHCTBa 16 16 2 2 2 2 12 12
7. |JluHeltHbIE OTOOpAKEHUS 20 20 4 2 4 4 12 14
Paznen 3. AHaauTuyeckasi reoMeTpust 40 40 4 2 4 ) 32 36
HA MJIOCKOCTH U B MPOCTPAHCTBE
8. |JIunus Ha mockocTH 20 20 2 2 2 2 16 16
9. |IIpsmas " MJIOCKOCTh B
POCTPAHCTBE 20 20 2 2 16 | 20
Paznea 4. Beenenue B aHaIu3 34 34 6 6 6 6 22 22
10. | dynkun 12 12 2 2 2 2 8 8
11. | IIpenensr Gpynkumii 12 12 2 2 2 2 8 8
12. |HenpepbiBHOCTH (hyHKITHIH 10 10 2 2 2 2 6 6
Paznen 5. JAunddepennuanbHoe
UCYHCJIeHHE (yHKuuMii oaHoii| 48 48 6 6 6 6 36 | 36
nepeMeHHOn
13. |[IpousBonHas u guddepeHiman 28 28 4 4 4 4 20 20
byHKIUHA
14. | TTpunoxeHue Tporu3BOTHON 20 20 2 2 2 2 16 16
Paznen 6. JAuddepennuanbHoe
HCUHCJeHHe (YHKIUA Heckoabkux| 16 16 2 2 2 2 12 12
nepeMeHHBIX
15. | ®yHKIIUN HECKOJIBKHUX MEPEMEHHBIX 16 16 2 2 2 2 12 12
Paznen 7. UnTerpajibHoOe MCYMCIEHHE 50 50 6 4 6 6 38 38
16. | ITepBooGpa3Has byHKIHS nl g 18 5 2 5 2 14 14
HEONPEIEICHHbIN UHTETpall
17.|OnpeneneHHbIi HHTETPAT 18 18 2 2 2 2 14 14
18. |HecoOcTBeHHbIE U JBOITHBIE 14 14 5 5 2 10 12
WHTETPAJIBI
Paznen 8. Iuddpepennuaibubie
ypasHenus. Psuipi 34 34 6 2 6 4 22 28
19. | luddhepennmanbHbie ypaBHEHUS 29 22 4 2 4 2 14 18
MIEPBOTO MOPSIIKA
20. |YucnoBbie U CTETICHHBIC PSIIBI 12 12 2 2 2 8 10
Bceero mo qucuumimne 324 | 324 | 46 36 50 42 | 228 | 246
Konrposnb 36 36
Hroro 360 | 360 | 46 | 36 | 50 | 42 | 228 | 246

4.2. ConepxaHue TMCUMILUIMHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM(pa3aeaam)

Pazgenl. Anredopa marpun
Tema 1. MaTpunsl.




Henu u 3ana4n AUCHUIUIUHBIL.

[TonsiTre MaTpwuIlsl, o0 BUA MaTpuilkl. PaBabie MaTpuibl. Buasr matpuil. JInnelinbie
omnepaluy HaJ MaTpUIlaMH: CJIOKEHUWE MAaTpHUll, YMHOXXEHHE MaTpullbl Ha uucio. CBoiCTBa
onepanuii. Onepauuu HajJ MaTpullaMU: TPAHCIOHUPOBAHHWE, YMHOXeHUE MmaTpull. CBoHCTBa
onepauuii. JInHelHas 3aBUCUMOCTb CTPOK MaTpPULIBL.

Tema 2. O0paTHass MaTpuia

Onpenenurenu kBaapaTHEIX MaTpuil. CrocoObl BHIYMCIIEHUS ONpeenuTeneit 2-ro, 3-ro u
BBICIINX TOpsnkoB. CBoiicTBa ompenenutTencii. MuUHOpBH W anreOpanvecKue TOTOJHCHHS K
JJIeMEHTaM. BbIUHCICHUE OMpeAenuTeNss pa3lokKeHHeM 10 CcTpoke (crondity) (Teopema
Jlamnaca).

OOpatHas matpuiia. AITOPUTM BBIYHCICHUS OOpPaTHON MaTpuilbl. Pemenne MaTpruuHbIX
ypaBHeHul Buga AX=B, XA=B.

DneMeHTapHbIe MpeoOpa30BaHUsI MATPUIIBl. DKBUBAJICHTHOCTh MaTPHIl. PaHT MaTpuIlsl u
crocoObI ero BerauciieHus. CBolicTBa paHra maTpuilbl. basucHplli MuHOp Matpuibl. Teopema o
paHre MaTpHUIIbL.

Tema 3. Cucrembl JMHEHHBIX aJredpandecKux ypaBHeHUi.

Cuctembl nuHeWHBIX anreOpanueckux ypaBHeHuil (CJIAY). Pemenne CJIAY. Buabl
CJIAY. Pemienune cucTeM JHWHEWHBIX YpaBHEHHUW METOJOM oOOpaTHOW Marpuilel. Teopema
Kpamepa. Pemenue cucrem IMHENHBIX ypaBHeHU MeTogoM Kpamepa.

Pemienue cucreM JTMHEHHBIX ypaBHEHHI MeTonioM ['aycca. PemieHue cucteMm JIMHEHHBIX
ypaBHeHu MeronoM JXXopaano — I"aycca. Ilpumenenne meronos I'aycca u Xopnano — I'aycca k
PELLIEHHUIO CUCTEM JIMHEUHBIX YPABHEHHIA.

Tema 4. UccinenoBanue cucTeMbl M JTHHEHHBIX YPABHEHHH ¢ N HEU3BECTHBIMHU.

Kpurepuii coBmectumoctn CJIAY (Teopema Kponekepa-Kanemnu). HccnenoBanue
CHCTEM M JIMHENHBIX YPABHEHUN C N HEM3BECTHBIMMU.

OOmwmii TOpSANIOK pelieHUusT CHUCTeMbl JMHEHHBIX YypaBHEHUH. Pemienme cuctem m
JUHEUHBIX YpaBHEHUM C N HEU3BECTHBIMH B CIIydae, €CJIM PaHr CHCTEMbl MEHbILE YHCIa
HEU3BECTHBIX.

CucreMbl TMHENHBIX OJHOPOAHBIX YpaBHEHUM. DyHIaMEHTalIbHAs CUCTEMA PELICHUN.

Mopenb JIeoHThEBa MHOTOOTpPACIEBOM YKOHOMUKH (0aT1aHCOBBIN aHAJIHU3).

Paznen 2. BekTopHas ajareopa

Tema 5. D1eMeHTHI BEeKTOPHOI ajaredpbl

Bektop Ha miockoctH W B mpocTpaHcTBe. JIMHEWHBIE oOmepanud HajJ BEKTOPaMHU B
reomerpuueckoit popme. IlonsTie Ga3zuca BEKTOPOB B MpocTpaHCTBE. Pa3nokeHue BeKTopa Io
6asucy. OpTOHOPMHUPOBAHHBIN 0a3uc B MpocTpaHcTBe. [IpsMoyroibHas cuctemMa KOOpAWHAT B
npocTpaHcTBe. PasjokeHue BeKTopa IO OPTOHOPMHUPOBAHHOMY 0a3uCy B IPOCTPAHCTBE.
JIuneliHble onepanyy HaJ BEKTOPaMU, 33JaHHBIMU KOOPIMHATAMH.

CkansipHOE€ TIpOM3BEACHHME BEKTOPOB, €ro CBOWCTBA. BbIpakeHue CKaIsipHOIO
IIPOU3BEJICHNS 4Yepe3 KOOPAWMHATHI BEKTOPOB. YTOJd MEXIy BEKTOpamMHu. Y CIOBUSA
KOJUIMHEAPHOCTH W OPTOTOHAJIBHOCTH BEKTOpPOB. BEKTOpHOE mNpou3BeneHHE BEKTOPOB, €ro
cBOiicTBa. BbIpa’keHuEe BEKTOPHOTO MPOM3BEICHUS uYepe3 KOOPAMHATHI BEKTOpoB. CMelaHHOE
IIPOU3BEJICHNE BEKTOPOB, €ro CBOMICTBA. BbIpa)keHHE CMEIIaHHOIO IPOM3BEICHUS Yepe3
KOOpAMHAThl BEKTOPOB

Tema 6. J/InneiiHble BEeKTOPHbIE MPOCTPAHCTBA

N — MepHBIM BekTOp. JIMHEMHBIE Oollepanuu HaJ N — MEPHBIMU BEKTOpaMHu. JIMHelHas
3aBUCUMOCTh M HE3aBUCHMOCTh BEKTOpOB. JIMHeWHOe (BEKTOpPHOE)MpOCTpaHCTBO. basuc u
Pa3MEPHOCTh JIMHEHHOIO MPOCTPAHCTBA. EBKIMIOBO IpPOCTpaHCTBO. JIMHEWHOE N-MepHOE
MPOCTPAHCTBO. ba3uc U pa3sMepHOCTh N-MEPHOTO JIMHEWHOTO NMpocTpaHcTBa. [lepexon k HOBOMY
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0a3ucy B JIMHEHHOM MPOCTPAHCTBE. 3aBUCHMOCTh MEXIY KOOPJWHATAMHU BEKTOpPA B Pa3HBIX
Oaszucax.

Tema/. JInneiinble 0TOOpaKeHUSsI

Jluneiinpie omeparopsl (oTOOpakeHHs, TmpeoOpa3zoBaHusi). [lelicTBUS Haa JTUHEHHBIMU
omneparopamu. Marpuna JIMHEHHOro omeparopa. TeopeMa 3aBUCUMOCTH MEXAy MaTpULaMu
OJIHOTO M TOTO JK€ oreparopa B pa3HbIx Oa3ucax. (CoOCTBEHHbIE 3HAYCHHUS U COOCTBEHHBIC
BEKTOPHl JIMHEWHOTO omepatopa. HaxoxneHne COOCTBEHHBIX 3HAYCHUH W COOCTBEHHBIX
BEKTOPOB JIMHEHHOTO orepaTopa. JInHeitHas Moaesb oOMeHa.

Pazgen 3. AHaauTHyecKasi reoMeTpUs HA MJIOCKOCTH U B POCTPAHCTBE

Tema 8. JInnus HA MIOCKOCTH

JIuHMs Ha TJIOCKOCTH. YpaBHEHUE JIMHUU Ha IUIOCKOCTH. YPaBHEHHUs MpsSIMOMl Ha
IUIOCKOCTH. YpaBHEHHE MNpPSAMON € YIJIoBbIM Koddduuuentom. OOuiee ypaBHEHHE MPSIMOIL.
YactHble ciydan 00IIero ypaBHEHHS NMPSMON. Y paBHEHHUE TIPSIMOM, TIPOXOIAIIEH Yepe3 TaHHYIO
TOYKY B JIaHHOM HAIPaBJIICHUU. Y paBHEHUE NPAMOH, NIPOXOIALICH Yepe3 ABe TOYKU. Y paBHECHUE
MPSMOM B OTpe3Kax. Y paBHEHHUE MPIMOi, TPOXOIAIIEH Yepe3 TaHHYI0 TOUKY MEPIEeHINKYIISIPHO
JAHHOMY BEKTOpY. YTOJ MEXIy NPSAMBIMH. Y CIOBHE MapajUIEIbHOCTH U NEPIEHIUKYIIPHOCTU
NpsAMbBIX. PaccTositHuE OT TOUKHU 10 TPSIMOM.

Kpussie Broporo nopsiaka.OkpyxHocts. KanHonnueckoe ypaBHeHue. CBOMCTBa KpUBOiA,
OCHOBHBIE XapakTepucTuku. Jiuunc. Kanonnueckoe ypaBHeHue. CBOMCTBA KPUBOM, OCHOBHBIE
xapaktepucTuku. ['mnepboma. Kanonuueckoe ypaBHeHue. CBoilcTBa KpHUBOH, OCHOBHBIE
xapakrepuctuku. Ilapabona. Kanonmdeckoe ypaBHeHue. CBOWMCTBa KPHUBOH, OCHOBHBIE
XapaKTEPUCTHUKHU.

OO6mactp pemnieHuil JUHEHWHBIX HepaBeHCTB. [ 'padudeckuit METON pEIIeHUsS CHUCTEMBI
JUHEWHBIX HEPaBEHCTB C JBYMsI HeW3BeCTHbIMH. OOJacTh pelIeHUil CUCTEMBbl JIMHEHHBIX
HEPaBEHCTB.

Tema 9. IIpsiMasi M NJIOCKOCTH B MPOCTPAaHCTBE

YpaBHEHHE TUIOCKOCTH B IPOCTPAHCTBE, MNPOXOIAIIEH Yepe3 MJaHHYI0 TOUYKY
NEepIEHINKYIISIPHO JaHHOMY BekTopy. Ob1iiee ypaBHEHHE TUNIOCKOCTH B IpocTpaHcTBe. YacTHbie
Clly4au OOILEro ypaBHEHHUS IJIOCKOCTH. YpaBHEHHE IJIOCKOCTH B MPOCTPAHCTBE, MPOXOASIIEH
yepe3 TpHU JaHHbIE TOUYKH. YPaBHEHHE IUIOCKOCTH B MPOCTPAHCTBE B OTpe3KaX. YTOJ MEXITY
IJIOCKOCTSIMH, YCJIOBUS MTAPAILIEIbHOCTH U MEPIIEHIUKYISIPHOCTH JIBYX IUIOCKOCTEH.

Kanonuueckoe ypaBHEHME TpSIMOM B IPOCTPAHCTBE. YpaBHEHHE NpPSIMOH B
MIPOCTPAHCTBE, MPOXOMsIIeH 4epe3 aBe Touku. OOIiee ypaBHEHHE TPSIMOM B MPOCTPAHCTBE.
[lepexon oT obuiero ypaBHEHHMsS K KaHOHMYECKOMY. YTON MEXAY MPSMBIMH B IPOCTPAHCTBE.
VYcnoBue napajienbHOCTH U MIEPIEHUKYIISIPHOCTH MPSMBIX B IPOCTPAHCTBE.

Pasznea 4. Beeaenue B aHaJIu3

Tema 10. @®ynkuun

Yucna. [ToHsATHE KOMIIEKCHOTO YKCa, JEUCTBHS HAJl KOMIUIEKCHBIMU YHUCIaMH.

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

[Tonsitue ¢ynkmuu. CrnocoOwr 3amanus (GyHKMA. OCHOBHBIC CBOMCTBA (DYHKITHH.
Knaccudukanus ¢ynkuuii. OcHOBHbIE 3j1eMeHTapHble (GyHKUMH U X rpaduxu. CroxHas
byakuus. OOpatHas ¢yakuus. DyHkus, 3amanHas HesBHO. [IpeoOpazoBanue rpadukoB
¢ynkuunit. [Ipumenenue QyHKIHA B 9KOHOMHUKE.

Tema 11. Ilpenennbl GpyHKIuUii

UucnoBsle mocneaoBaTenbHOCTH. OrpaHUYeHHBIE ¥ MOHOTOHHBIC TOCJIEIOBATEIILHOCTH.
[Ipenen 4wncmoBOM TOCHENOBATENBHOCTU. ['€OMETPHUYECKUM CMBICT Mpeaesia YUCIOBOM
MOCIe0BATENbHOCTH. [IpU3HAKY CyIIeCTBOBAHUS TIPEIea.
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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 yHKIMIA

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

Pa3nea 5. ludgdepennnanbHoe ncuucjiaeHne GyHKumni 01HoM nepeMeHHOM

Tema 13. IlpousBoanasi u nuddepennuan GyHKUU

3amauy, NPUBOAAIIME K TMOHATHIO MNpoU3BOAHON. OmnpeneneHue NPOU3BOAHOMN, €€
FeOMETPUUYECKUN, MEXAaHUYECKUI U SKOHOMUYECKUH CMbICT. CBA3b MEXAY HENPEPHIBHOCTHIO U
muddepeHpyeMocTsio  GyHKIMU. [IpOM3BOJHBIE OCHOBHBIX 3JEMEHTApHBIX  (DYHKIHIL.
OcHoBHbIe TipaBuiIa nuddepeHIpoBaHusI.

[IpousBoaHas crnoxxHoit M obpatHoil pyHkmit. AuddepenunpoBanme HessBHONW (yHKINU.
Jlorapudpmuueckoe auddepennupoBanue. [IponsBoHbIe BBHICIIUX MOPSIAKOB. Mcmonab3oBaHme
HOHATHS POU3BOJHON B SKOHOMHKE.

[Tonsitue muddepennnana ¢yakuun. CpoiictBa muddepennuana. MHBapHaHTHOCTH
muddepentmana. Auddepennnanst BEICIINX MOPSAKOB.

Tema 14. IIpuito:keHue Npou3BOHOM

OcHoBHBIEe TeopeMbl 0 aupdepenunpoBannu GpyHkun: reopema dDepma Teopema Poss,
teopeMa Jlarpanxa, Teopema Komm. [IpaBumno JlonuTans Ajisi BBIMUCIEHUS HEONPEIETEHHOCTE.

[IpusHaku Bo3pacTaHus M yObIBaHMS (PYHKIMHU. DKCTpEMyMbl (PYHKIINH, HEOOX0AUMOE U
JIOCTAaTOYHBIE yCIOBHS dKcTpeMyMa QyHkiuu. Hanbonbiiee 1 HauMeHbllee 3HaU€HUsI PYHKIIUU
Ha OTpe3Ke. AJITOPUTM OTHICKAHHUS HAWOOJBILIET0 M HAaUMEHBIIETO 3HAUYCHUH HENpepbIBHOM
¢byHKMM Ha oTpe3ke. Brimykinocte rpaduka pyHkuuu. JlocTaTodHOE YCIOBHE BBIMTYKIOCTH
¢ynkunu. Touku mepernba. HeoOxomaumoe M AOCTaTOuHOE YyCIOBUS Teperuda. ACHUMITOTHI
rpaduka pynakmuu. [IpuMeHeHre MPOU3BOIHON K HMCCIECIOBAHUIO (PYHKIIMU M TOCTPOCHHIO €€
rpaduka: cxema IoJIHOTO UCCIIEAOBAHUS (DYHKITUH.

Paznen 6. ludpepennuanbHoe ncuucienne GyHKIUA HECKOJbKHX NepeMeHHbIX

Tema 15. @®yHKIIUM HECKOJIbKHUX IMepeMeHHbIX

OyHKIIMU HECKOJIBKUX MepeMeHHbIX. DYHKINU IBYX MepeMeHHbIX. O0IacTh onpeaeacHus
u rpapuk (GyHKIUU ABYX nepeMeHHbIX. Jlunuu ypoBHs. [Ipeaen u HempepbIBHOCTH (QYHKLIHU
NBYX TIepeMeHHbIX. YacTHele mnpous3BogHbIE U AuddepeHnrpyeMOcTsh (YHKIMH ABYX
nepemeHHbIX. {uddepennnan GyHkum 1ByX nepeMeHHbIX. [ pagueHT GyHKIIHH.

OkcrpeMyM (yHKIMM JByX TIlepeMeHHbIX. HeoOxomumoe M JOCTaTOYHOE YCIIOBHE
sKkcTpemyMa. HamOosnbiiee m HauMeHbIllee 3Ha4eHHS (YHKIUM B 3aMKHYTOW OrpaHUYCHHOM
obsactu. Y CIOBHBIN SKCTpeMyM. MeTosr MHOKHUTENeH Jlarpanka.

@DYHKIUN HECKOJIBKUX IIEPEMEHHBIX B dKOHOMUYECKOU TEOPUH.

Pa3nen 7. UHTErpasibHOE HCUHUCICHHE

Tema 16. IlepBoodpa3Has (pyHKIMsI U HeollpeaeJeHHbII HHTerpas

[onarue mnepooOpaznoit ¢ynkiuu. Teopemsl o mnepBooOpasHbix ¢yHkuuu. [lonsrue
HEONPEIeTICHHOTO WHTEerpaia. ['eoMeTpruiecKuil CMBICIT HEOIPEeaeIeHHOTO nHTerpana. Tabnuia
OCHOBHBIX HHTerpanoB. CBolicTBa HeompeieleHHOro uHrerpaga. (OCHOBHBIE METOAbI
WHTETPUPOBAHUS:  HEMOCPEJICTBEHHOE  HMHTETPUPOBAHME,  WHTEIPUPOBAHUE  METOJAMH
MOJICTAHOBKH (3aMEHBI IEPEMEHHOMN), MHTEIPUPOBAHUE TI0 YACTSIM.
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[onarue paumonansHOM Apobu. Ilpocreiimme panmnoHaneHble apodu. VHTErpupoBaHue
MIPOCTEHUIINX PAIIMOHATBHBIX Ipo0ei. IHTerpupoBanne parmoHAIBHBIX TPOOCH.

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

Tema 17. OnpenesneHHbIH HHTErPaJ

[lonsTne onpeneaeHHoOro wuHTerpana. ['€oMeTpuYecKuii W HKOHOMUYECKUU CMBICI
OTIpeNIeJIEHHOT0 UHTETpaja. 3a/1a4a 0 BEIYUCICHUH 00beMa BBITyCKaeMoi npoaykuuu. Teopemsbl
00 wuHTerpupyemoctu ¢yHkuH. CBONCTBAa OMNpENENIEHHOTO UWHTErpajia U MpaBuja €ro
BBIUUCIICHUs. Bbruncienue omnpeneneHHoro uHrerpana (MHTerpan ¢ HepeMEHHBIM BEPXHHUM
IIpeAesioM, TEOpeMa O MPOU3BOAHONW MHTETpana ¢ MEepEeMEHHbIM BepXHUM npenenoM. dopmyna
Hprotona-JleiiOnuma). MeToa MOACTaHOBKM (3aMEHBI MEPEMEHHOW) M HMHTETPUPOBAHUS TI0
YacTsAM B OIIPENEIIEHHOM MHTErpae.

Tema 18. HecoGcTBeHHBIE U IBOiiHbIe MHTErpaJibl

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

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

JIBoliHBIE MHTETPAJIbI, UX CBOMCTBA. OCHOBHBIE CIIy4ad BBIYMCICHHS JIBOMHOTO MHTErpaia
B IIPSMOYTOJIbHBIX KOoOpauHarax. [loBropHble MHTerpansl. CBeneHUE ABOMHBIX MHTErPAJOB K
MTOBTOPHBIM.

Pa3nen 8. luddepennuaibubie ypaBHeHus . Psiabl

Tema 19. /InddepennuaibHbie ypaBHEeHHUsI IEPBOTo MOPsAKA

OcHOBHBIE TTOHATHS ¥ IPUMEPHI 33/1a4, MPUBOASAIINX K nudPepeHIInaIbHbIM ypaBHEHUSIM.
OO6wikHOBeHHBIE AU DepeHIInaTbHbIE YpaBHEHUS TTepBOTO nopsaka. O0miee U 4acCTHOE pelieHre
JY nepsoro nopsizaka. 3anada Komm. Teopema o CylecTBOBaHMM U €AMHCTBEHHOCTH PEILIECHUS
3agayu Komn.

JuddepeHnnanbHble YpaBHEHUS C Pa3ISICHHBIMH W Pa3IeSIONIMMUCS MEPEMEHHBIMU
nepBoro mopsaka, ux pemenue. OnpHopoanble nuddepeHInaNbHbe ypaBHEHUS IEPBOTO
nopsijika, ux pemienue. JInHeHble OJHOPOAHBIE U HEOJHOPOIHBIE YPaBHEHUS MIEPBOro MOPsIKA.
Meron W.bepnymnu pemenus JIJIY. Meton Jlarpamka (MeTon Bapwamiil MPOU3BOJIBHBIX
nocTtostHHbIX) pewmenus JIIY. YpaBuenne bepuysnu, ero perienue.

Hcnonb3oBanne nudepeHnaibHbIX YPaBHEHUH B 9)KOHOMHUYECKOW TMHAMHKE

Tema 20. YucJioBble U CTeNEHHbIE PSIbI

OnpeneneHre YUCIOBOroO psiga, cymma psaga. CoicTBa cxoasmmxcs psaaoB. CXoOauMOCThb
reoMerpuueckoro psnaa. Teopema (HeoOxomuMeblii mpu3HAK CXOAMMOCTH psila), CIEICTBUE U3
TEOPEMBI O PACXOJUMOCTH psifa. ['apMOHUYECKU psii. DTATIOHHBIE PSIAbL: TEOMETPUYECKHUM P,
TapMOHUYECKUN psifl, 0000IIEHHBI rapMOHUYECKHH psl. JlOCTaTOUHBIA NMPU3HAK CXOJUMOCTH
3HAKOIMOCTOSIHHBIX PSAOB: TNPU3HAKM CpaBHEHHUdA, Mpu3Hak JlamamOepa, paauKanbHBIA U
MHTETpajJbHbIi Npu3Haku Komu.

3HaKonmepeMeHHble U 3HAKOYEpPEOYIOIIHEeCs  Psbl [Ipuznak  cxoguMocCTH
3HaKOoYepeayromerocs 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.Conepxanue NpakTUYeCKUX 3aHATHI (ouHasi popma o0yueHus )

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

1. Omepauuu Haj MaTpHULIAMU: TPAHCIIOHHUPOBAHHE, YMHOXEHHME MAaTpPULIBI Ha YHCIIO,
CIIO)KEHHE U YMHOXKEHUE MaTPUIL
Penrenne 3agauq:
Onepauuy Hajg MaTpULlAMU: TPaHCIOHMPOBAHME, YMHO)KEHHE MAaTpULIbl Ha YHCIIO,
CIIO)KEHHE U YMHOXKEHHUE MaTPUIL

e Pemienue 3aa4 ¢ 5KOHOMHUYECKHM CMBICIIOM

IMpakTuueckoe 3ansitue 2. Pemmenne MaTpuyHbIX ypaBHeHHii(2 yaca)

1. Omnpenenurenu kBaapaTHeIX MaTpull. CriocoObl BEIUMCIIEHUS onpenenuTeneii. CBoicTBa
onpeaenuTenei

2. OOpatHas marpuia. AITOPUTM BBIYHUCICHUS OOpAaTHOM MaTpUIbl. PelieHre MaTpUYHBIX
ypaBHEHUU

3. Pemenue 3amau:
® HaXOXJEHHE 0OOpPaTHOW MaTPHIIbI
® pelIeHHE MaTPUYHBIX YpaBHEHUN

IIpakTnyeckoe 3ansitue 3. Pemenne cucrem JUHEHHbIX YPaBHEHHI MeTO10M 00paTHOI
matpuubl 1 MeToaoMm Kpamepa (2 yaca)
1. Pemenue cucteMm JMHEWHBIX YpaBHEHHH MeTOJOM oOpaTHOW MaTpuilbiPerieHue cucrem

JMHEWHBIX ypaBHeHUH MeTo1I0M Kpamepa
2. Pemrenue 3amau:

e [Ipumenenue oOpaTHON MaTPHUIIBI TSl PEIICHUS CHCTEM JIMHEHHBIX YpaBHEHUH.

e PemeHue cucTeM JIMHEHHBIX ypaBHEHHH ¢ moMotisio popmyn Kpamepa.
IIpakTuyeckoe 3ansaTue 4. PemieHue cucTeM JIMHEHHBIX ajiredpanvyecKux ypaBHeHuUit
Metoaom I'aycca u merogom Kopaano-I'aycca (2 yaca)

1. Aunroputrm merona ['aycca u metona Kopmano-I'aycca
2. Pemenue 3amau:
e Pemienue cuctem JIMHEHHBIX YpaBHEHUM ¢ moMoIIbIo MeToa ['aycca
e Pemienue cuctem JIMHEHHBIX ypaBHEHUM ¢ momoIibio MeTona Koprano-I'aycca.

IIpakTuyeckoe 3aHsTHe 5-6. PemeHue cucreM m JMHEHHBIX YpPaBHEHHMHA ¢ n
Heu3BeCTHbIMHM (4 yaca)

1. OOuwmii mopsAIOK peuIeHns: CUCTEMBbI JIMHEHHBIX ypaBHEHH. Pemenue cucreM m
JIMHEWHBIX YPaBHEHUH C N HEM3BECTHBIMU B CIIy4ae, €CJIM PAHT CUCTEMbI MEHBIIIE YHCIIA
HEU3BECTHBIX

2. Pemenue 3amau:

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

Pa3nes 2. BekTopHas anredopa

IIpakTnyeckoe 3ansitue 7. BolnmosiHeHne onepauuii HaJ BeKTopamu (2 yaca)
1. JluneiiHble omepany HaJ BEKTOpaMH, 3aJaHHBIMU IpoeKusiMu. CKalIpHOE, BEKTOPHOE,
CMEIlIaHHOE MPOU3BECHIE BEKTOPOB
2. PemecnHue 3anay:
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 BeKTOpamMHu (2 yaca)

1. n — mepHbIl BekTop. JIMHENHOE n-MepHOE NPOCTpaHCTBO. JIMHENHas 3aBUCUMOCTb U
HE3aBUCUMOCTb BEKTOPOB. 3aBUCHUMOCTb MEXIy KOOpPJIMHATAMH BEKTOpa B pPa3HBIX
0a3ucax.
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2. Pemenue 3amau:
® Ha ONpe/eCHUE JIMHEHHON 3aBHCUMOCTH — HE3aBUCUMOCTH BEKTOPOB, OINPE/ICICHUE
0a3nca BEKTOPOB, ONpeleIeHNE KOOPAMHAT BEKTOpa B HOBOM 0a3zuce (pas3iokeHue
BEKTOpa 10 0a3ucy), peleHne 3a1ad ¢ SJKOHOMUYECKUM COICPKAHUEM.

IIpakTnyeckoe 3ansaTue 9. JIuneiinbie onepaTopsl (2 yaca)

1. Jluneiinble omepaTopbl (OTOOpakeHus, npeoOpazoBaHus). JleiicTBUA Hax JUHEHHBIMHU
omepaTopamMu. Marpuna JUHEHHOro omepatopa. TeopeMa 3aBUCUMOCTH — MEXIY
MaTpHUIIaMU OJTHOTO ¥ TOTO K€ OlepaTopa B pa3HbIX 0a3ucax.

2. Pemenue 3amau:

® Ha ONpe/eNIeHNUe TMHEHHOCTH OTOOpaKeHHs1, 00pa3a BEKTOpa, MAaTPHUIILI TUHEHHOTO
omneparopa,
®  BBHINOJHEHHE JACHCTBUIN HaJ JIMHEHHBIMH OIIEPATOPaAMU.

IIpakTuyeckoe 3ansaTue 10. HaxoxxneHue CcOOCTBEHHBIX 3HAYEHUH M COOCTBEHHBIX
BEKTOPOB JIMHEITHOT0 onepaTopa (2 yaca)
1. CoOcTBeHHBbIC 3HAUYCHUS] M COOCTBEHHBIC BEKTOPHI JIMHEWHOTrO omeparopa. JluHelHas
Mozelb oOMeHa.
2. PemecnHue 3anau:
® Ha HaXOXJCHHE COOCTBEHHBIX 3HAYEHUH JTMHEHHOTO OrepaTopa,
® HaxoXJeHHe COOCTBEHHBIX BEKTOPOB JMHEHHOI0 oreparopa

Paznen 3. Anaauruyeckasi reoMeTpus Ha IJIOCKOCTH U B MPOCTPAHCTBE

IIpakTuyeckoe 3ansaTue 11. llpsamasi JuHus HA TUIOCKOCTH (2 Yaca)

1. Kpussie BTOporo nopsaka.OkpyxHocTs. KanoHnueckoe ypaBHeHue. CBOICTBa KpPHUBOM,
OCHOBHBIE XapaKTCPUCTUKH.

Omnunc. Kanonnueckoe ypaBHeHue. CBOWCTBAa KpUBOI, OCHOBHBIE XapaKTEPUCTUKH.
['unepOomna. Kanonnueckoe ypaBHeHue. CBOMCTBa KPUBOH, OCHOBHBIC XapaKTEPUCTHKH.
[Tapa6ona. Kanonnueckoe ypaBHeHue. CBOHCTBa KPUBOIA, OCHOBHBIE XapaKTEPUCTHKH.
O6nacTh pelieHui JTUHEHHBIX HEpaBeHCTB. [paduyeckuii METON pelIeHUS CHCTEMBI
JMHEWHBIX HEPaBEHCTB C JIByMsI HEW3BeCTHBIMU. OONAcTh peIIeHU CHCTEMBbl JTMHEHHBIX
HEPABEHCTB.

agrwn

IIpakTyeckoe 3ansaTue 12. IIpsMas 1 MJI0CKOCTH B POCTPaHCTBe (2 yaca)

1. Kanonuyeckoe ypaBHEHHE MPSIMOU B MPOCTPAHCTRE.

2. VYpaBHeHHeE MPSIMOI B IPOCTPAHCTBE, MPOXOIAIICH Yepe3 1BE TOUKH.

3. O6mee ypaBHeHHE TmpsMOM B TmpocTtpaHcTBe. Ilepexom oOT o0O0mero ypaBHEHHS K
KaHOHUYECKOMY.

4. Yroa Mexny NpsIMbIMH B IIPOCTPAHCTBE.

5. YcnoBue NapasiebHOCTH U IEPIEHIUKYISIPHOCTH NPSAMBIX B IPOCTPAHCTBE.

Pa3znen 4. Beenenune B anajaus

IIpakTyeckoe 3anaTue 13. Haxo:xxnenune cBoiicTB pyHKIHMH. (2 yaca)

1. Ocnogubie cBoiicTBa pyHkuun. Kiraccudukamust pynkiuii. OCHOBHBIC 3JIEMEHTapHBIC
¢ynkuuu u ux rpaduku. Cnoxnas ¢pynkuus. O0parnas ynkius. OyHKIM, 33 aHHAS
HesiBHO. [IpeoOpazoBanue rpadukoB G yHKIIHA.

2. Pemrenue 3agau:

e uccienoBaHus GyHKIUI HAa MOHOTOHHOCTh
e uccienoBaHus QYHKIMI Ha OTPAaHUYEHHOCTD
e uccienoBaHus GYHKIMI Ha YETHOCTh

IIpakTyeckoe 3anaTHe 14. Borunciaenne npenenos pynkumii. (2 yaca)

1. Tlpenen ¢bynkumm B 6eckoneunocTH. [Ipenen ¢pynkmuu B Touke (o Komm u mo I'eitHe).
OcHoBHBIE TEOpEeMBI O mpeaenax (yHKIHMH. beckoHeuHO Mayble U OECKOHEUHO OOJbIIne
BEJIMYMHBI, UX CBOMCTBA. 3aMeyarelibHbIe TMpeJebl. PackpbiThe HeONpeaeaeHHOCTe!
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pa3IMYHBIX TUIIOB.
2. Pemenue 3amau:
e JloKa3aTenbCTBO MPEICIIOB 110 ONPECTICHHIO
e Brruucnenue npenena GpyHKIUN Ha OECKOHEYHOCTH.
e Brruucnenue npenena GyHKINUN B TOUKE.
e PackpbiTHE OCHOBHBIX HEOPEIEIEHHOCTEN

IIpakTyeckoe 3ansaTue 15. Uccnenopanne pyHKumii Ha HeMpepLIBHOCTD. (2 yaca)

1. HenpepwsiBHOCTh GyHKIIMM B TOUKe W Ha wHTepBaie. Knmaccudukamus Todek pas3pbiBa.
CpoiicTBa (yHKUMH, HENpephHIBHBIX B Touke. CBOWCTBa (DYHKIIMI, HETPEpBIBHBIX Ha
OTpe3Ke.

2. Pemrenue 3agau:

e lccnenoBanne QpyHKIMI HA HEMTPEPHIBHOCTD
e OmnpezneneHue TOYEK pa3pbiBa

Pasznea S. Inddepennuanbuoe ucunciaenne GyHKiuii 0JHOM nepeMeHHOH

IpakTuueckoe 3ansitue 16-17. HaxoxaeHus npou3BoaHbIX QyHKIUiA (4 yaca)

1. OmnpeneneHue NPOU3BOJHON, €€ TECOMETPUUYECKHH, MEXaHWYECKHMH M IKOHOMUYCCKUN
cmbici. OcHoBHBIe TpaBuia auddepenunpoBanus. [IpousBogHas cloXHOW M 0OpaTHOH,
HessBHOUM GyHKImA. Jlorapudmudeckoe muddepennupoBanne. VMcnonb3oBaHue MOHATHS
IIPOU3BOJHON B 3KOHOMUKE.

2. Pemenue 3amau:

Ha npumeHeHune reoMeTpuieckoro, 5KOHOMHUECKOT0 CMBICIIA TPOU3BOIHOM

Brruucienune npou3BOAHBIX CIOXKHBIX (YHKITHI

Brruncnenue npou3BOAHBIX HESABHBIX (DYHKINN

Brruncnenue npon3BoIHBIX OOpaTHBIX (YHKIIHNA

o [lpumenenue norapudmudeckoro audhepeHupoBaHus

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

nocrpoenue rpapukos (2 yaca)

1. Tlpusnaku Bo3pacTaHusi U yObIBaHMS (PYHKIIUU. DKCTPEMYMbI (YHKIIMH, HEOOXOIMMOE U
JOCTaTOYHBIC YCJIOBUS dKcTpemMyma (ynkumu. Hambombliee W HauMEHbINEe 3HAYCHUS
byHKIMM Ha oTpe3ke. Bemyknocte rpaduka ¢GysHknuu. JloctaTodyHoe yciioBHe
BeIyKJIOCTH  (pyHKIMH. Toukm mnepernba. HeobOxomaumoe M JOCTAaTOYHOE YCIOBHS
nepern0a. AcuMntoTel GpyHkiuu. [IpuMeHeHne Mpon3BOIHON K UCCIEAOBAHUIO (DYHKIIHH
U TIOCTPOCHUIO ee rpaduKa: cxema MOJIHOTO HCCleT0BaHus (QYHKITUH.

2. Pemenue 3amau:

e lccnenoBanue (GyHKIHIA C TOMOIIBIO POU3BOIHOM M MOCTPOEHHE TpadUKOB
e HaxoxaeHne HauMEHbBIIET0 U HauOOJIbIIETo 3HaAUYEHUS! HYHKITUT

Paznea 6. Inddepennuanbroe ucuncienne QyHKIUl HECKOJIbKUX MePeMEeHHbIX

IMpakTuueckoe 3ansitue 19. Haxo:xnenue 3kcTpeMyMoB (PYHKIHH JABYX MepeMeHHBIX. (2

yaca)

1. ®yuknuum 1aByX nepemMeHHbIX. JluHum  ypoBHs.  UYacTHble NpPOMU3BOAHBIE U
nuddepeHIpyeMoCcTh  (PYHKIIMKM JBYX TEPEMEHHBIX. OKCTpeMyM (YHKIHH JBYX
nepeMeHHbIX. HeoOxoamMoe U JOCTaTOuHOE YCIOBUE IKCTPEMYyMa.

2. Pemenue 3amau:

e HaxoxxaeHue 4acTHBIX MIPOU3BOIHBIX (QYHKIIUH JIBYX ITEPEMEHHBIX
e HaxoxaeHue skcTpeMyMa QYHKIUH JIBYX EPEMEHHBIX

Pazgea 7. UnTerpajibHOE MCUMCIICHHE

IIpakTyeckoe 3ansaTue 20. Haxo:knenue HeonpeaeJeHHbIX HMHTErPaJioB . (2 yaca)
1. Heomnpenenennslii WHTErpan. | €OMETPUYECKUN CMBICT HEONPEIEIECHHOTO HHTerpasa.
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CBolicTBa HeolpeaeaeHHOro nurerpana. OCHOBHBIE METO/bI UHTETPUPOBAHUS.
2. Pemenue 3amau:

e HenocpeacTBeHHOE UHTETPUPOBAHHUE.

e luTerpupoBaHue METOAOM 3aMEHBI IEPEMEHHOMN.

o HaxoxczneHHe HWHTCIpaJIOB MCTOAOM MHTCTPUPOBAHUSA 110 YACTAM.

IIpakTnyeckoe 3ansitue 21. BolunciieHne onpeaeJeHHOr0 HHTerpaJa . (2 yaca)

1. Ompenenennslii uHTErpan. 'eomeTpuyeckuii U SKOHOMUYECKUN CMBICI OIPENEIEHHOIO
uHrerpana. (CBoiCTBa ONPENENEHHOT0 MWHTErpaja. BplyuciaeHue  onpeaeaeHHOro
WHTErpaja

2. Pemenue 3amau:

e BriunciieHue onpeneneHHOro MHTerpaisa Ha OCHOBaHUU OIIpEAEIIEHUS MHTErpasa.

e BbrlunciieHue onpeneneHHOro MHTErpajga METOAOM 3aMEHbI MEPEMEHHOM U METOJIOM
WHTETPUPOBAHUS 110 YACTSIM.

e [IpwioxeHue onpeaeaeHHOro HHTerpaia.

IpakTnyeckoe 3ansaTue 22. Haxoxaenne HecOOCTBEHHBIX M JIBOMHBLIX HHTErpaios . (2

yaca)

1. Heco6ctBennsie uaterpaisl | u Il poma. Cxonsmuiicss 1 pacxoasuiicss HECOOCTBEHHBIN
MHTErpall. J|BolHbBIE UHTETpalIbl, UX CBOMCTBA. OCHOBHBIE Clydyau BBIYUCIICHUS JBOMHOIO
WHTErpajia B MPSAIMOYTOJIBHBIX KOOPJANHATAX.

2. Pemenue 3amau:

e Bruncienue  HeCOOCTBEHHOro  MHTerpajga ¢  OECKOHEUYHBIMH  MpeaesiaMu
WHTETPUPOBAHUSI.

¢ Brruncnenue HecOOCTBEHHOTO UHTETPANIa OT Pa3pbIBHON (YHKITHH.

e BpiuncieHne IBOMHBIX HHTErPAJIOB

Pasznen 8. Inddepennuanbubie ypaBHeHus. Psaabl

IIpakTnyeckoe 3ansaTHe 23-24. Pemenue audgepeHUNaIBLHBIX YPaBHeHUIl NepBOro

nopsiaika . (4 yaca)

1. OObixkHOBeHHBIE TU(depeHnaTbHble YpaBHEHH TepBoro mopsaka. OOmiee W yacTHOE
pemenue. 3amada Komm. Buaer muddepeHnmanbHbIX ypaBHEHUN MEPBOTO TOPSIKA, HX
pelIeHuE.

2. Pemenue 3amau:

e Pemenne muddepeHInANbHBIX ypaBHEHUH C pPa3JeIEHHBIMH U Pa3JIeNSIOUIIMHCS
IIEPEMEHHBIMH.

e Pemenue oqHOpoIHBIX AU(depeHInanbHbIX YpaBHEHHI IEPBOTo MOPSsIIKa.

e Pemenue muHEHHBIX AU EpEHIINATBHBIX YPaBHEHUN TTEPBOTO MOPSIIKA.

e Pemenue ypaBHeHus bepHyum

IIpakTuyeckoe 3ansaTue 25. UccienoBanne cX0AUMOCTH YHMCJIOBBIX PAIOB. (2 Yaca)

1. Omnpenenenue 4umucioBOro psma, cymma psga. Teopema (HeoOxomumblii mpusHaK
CXOAUMOCTHU pﬂ;[a), CJICACTBHUC U3 TCOPEMbBI O pPacXOAUMOCTH pdaa. I[OCT&TO‘IHBIG
MPU3HAKU CXOAMMOCTH 3HAKOMOCTOSHHBIX PSIOB.

2. 3Hakouepenmyroliyecss W 3HAKONEpEMEHHbIe  psabl.  [Ipu3HaK  CXOAUMOCTH
3HaKo4epeayronierocs psaaa (nmpusHak Jleitoauma). AGCOIIOTHAS U YCIOBHAS CXOAUMOCTH

3. Pemenue 3amau:

® Ha HaXOXJEHHUs CyMMBI psja
® Ha UCCJIEJOBAaHHE CXOJUMOCTH 3HAKOIIOCTOSHHBIX PS/I0B
® Ha HCCJIEJOBAHHME CXOJUMOCTH 3HAKOUYEPEIYIOIIUXCS PSJIOB

4.4.Coaep:xaHue caMOCTOATEIbHOH PadoThI



16

Pazneal. Anredpa maTpun

Tema 1. MaTpuusl
1. JluneitHast 3aBUCUMOCTh CTPOK MaTPHIIbI.
2. BrImoiHeHne TUITOBLIX 3aaHUH 10 TEME

Tema 2. O0paTHast MaTpuna

1. DnemenTapHbIe MpeoOPa30BaHUSI MATPULIBI. DKBHBAJICHTHOCTh MaTPHII.

2. Panr matpuiisl 1 criocoObl ero BeruuciaeHus. CBOHCTBa paHra MaTpuIlbl. ba3sucHbIil MUHOD
Matpuisl. Teopema o paHre MaTpuiibl.

3. BrimosHeHne THIIOBBIX 3a0aHUN 110 TEME

Tema 3. CucreMsbl JTHHEHHBIX aJre0panyecKuX ypaBHeHH

1. Tlpumenenue meromoB ['aycca m XKopmano — laycca K pemieHWIO CHCTEM JIHMHEHHBIX
YpaBHEHUM.

2. BrImosHeHME TUIIOBBIX 3aaHUI IO TEME

Tema 4. UcciienoBaHue cMcTeMbl M JIMHEHBIX YPABHEHHUI ¢ N HEU3BECTHBIMU

1. Cucrembl TMHENHHBIX OJHOPOIHBIX ypaBHEHUN. DyH1aMEHTaIbHASI CUCTEMA PELICHUH.
2. Monens JIeOHThEBA MHOTOOTPACTIEBON IKOHOMUKH (OATAaHCOBBIN aHAIHU3).

3. BhImonHeHNe TUTIOBBIX 3aIaHUN IO TeMe

Pasznea 2. BekTopHasi anreopa

Tema 5. D1eMeHTBI BeKTOPHOI aJIredpbl

1. BektopHoe Tpou3BEIEHHWE BEKTOPOB, €ro CBOWCTBA. BBIpa)keHHE BEKTOPHOTO
MIPOU3BEJICHUS Yepe3 KOOPIUHATHI BEKTOPOB.

2. CMmemiaHHOE TIPOWM3BEICHUE BEKTOPOB, €ro CBOWCTBA. BpIpakeHHE CMEIIaHHOTO
MIPOU3BEICHUS Yepe3 KOOPIMHATHI BEKTOPOB

3. BrimosHeHne THIIOBBIX 3a0aHUN 10 TEME

Tema 6. JInHeliHble BeKTOPHbIE POCTPAHCTBA

1. Tlepexom k HOBOMY ©0a3ucy B JHMHEHHOM TIPOCTPAHCTBE. 3aBUCUMOCTh MEXKIY
KOOpJMHATAMH BEKTOpA B pa3HbIX Oa3ucax.

2. BrImosHeHWE TUIIOBBIX 3aaHUI IO TEME

Tema7. JInneiinble 0TOOpaKeHUs
1. Jluuetinas mozeisr OOMeHa.
2. BrImoiHeHne TUITOBLIX 3aaHUH 10 TEME

Paznen 3. AHaguTHyeckasi reoMeTpus Ha IJIOCKOCTH U B MPOCTPAHCTBE

Tema 8. JInnus HA MJIOCKOCTH

1. Kpusbie BTOporo mnopsuaka.OxpyxxkHocTh. Kanonumdeckoe ypaBHeHue. CBOWMCTBa KpPUBOH,
OCHOBHBIE XapaKTEPUCTUKHU.

Omnunc. Kanonndeckoe ypaBHeHne. CBOMCTBA KPUBOW, OCHOBHBIE XapaKTEPUCTUKHU.
l'unep6ona. Kanonnueckoe ypaBaenue. CBOWCTBa KpUBOMl, OCHOBHBIE XapaKTEPUCTHKH.
[Tapa6ona. Kanonndeckoe ypaBHeHue. CBOHCTBAa KPUBOM, OCHOBHBIC XapaKTEPUCTUKH.
OOnacTp pemieHH JUHEHHBIX HEpaBEHCTB. [ paduyeckuil METOJ| PEIICHUS CUCTEMBI
JUHEWHBIX HEPABEHCTB C ABYMS Heu3BeCTHBHIMU. OOJACTh pelIeHUN CHCTEMbl JIMHEHHBIX
HEPABEHCTB.

arwn
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Tema 9. IIpsiMasi ¥ NJIOCKOCTH B MPOCTPAHCTBE

1. Kanonuyeckoe ypaBHEHHE MPSIMOU B IPOCTPAHCTRE.

2. VYpaBHeHHE MPSIMOIl B IPOCTPAHCTBE, MPOXOIAIICH Yepe3 1BE TOUKH.

3. OO6mee ypaBHeHHE TmpsMOM B TmpocTtpaHcTBe. Ilepexom oOT o0O0mero ypaBHEHHS K
KaHOHUYECKOMY.

4. VYron Mexay NpsSMbIMHU B IIPOCTPAHCTBE.

5. YcnoBue NapasielbHOCTH U IEPIEHAUKYISIPHOCTH NPSAMBIX B IPOCTPAHCTBE.

Pasznen 4. Beeaenue B aHau3

Tema 10. ®ynkuun

[ToHsATHE KOMILJIEKCHOTO YKCIIa, ACHUCTBHS HAJl KOMIUIEKCHBIMU YHCIaMH.
O6parHas GyHKIIHS.

[IpeobpazoBanue rpadukoB HyHKIHUHA.

[Ipumenenue GyHKIUN B SKOHOMUKE.

BrinonHeHNe THITOBBIX 3aJaHUH 10 TeMe

agrwNE

TeMa 11. Ilpenennbl pyHKIUi

1. Yucnossle nocienoBaTeabHOCTH. OTpaHUYEHHBIE © MOHOTOHHBIE MTOCJIEI0BATEILHOCTH.

2. Ilpemen 4YMCIOBOM MOCIEAOBATEIBHOCTH. ['€OMETpPHYECKUI CMBICT TMpesena YUCIOBOU
nocseoBaTeabHOCTH. [IpU3Haku cylecTBOBaHUs Mpeera.

3. Ilpenen pynkmuu B Touke mo ['eitHe.

4. PackpspITre HEONIPEAEICHHOCTEN Pa3InYHBIX TUIIOB.

5. BrIimosnHeHne THIIOBBIX 3a0aHUN 10 TEME

Tema 12. HenpepbIBHOCTH yHKIMIA
1. CaoiicTBa pyHKIMH, HENPEPHIBHBIX HA OTPE3KE.
2. BoImoiHeHne TUITOBLIX 3aaHUH 10 TEME

Pasnen 5. luddepennuanibuoe ucuuciaenne GyHKuuii 01Hoi nepeMeHHOM

Tema 13. IlpousBoanas u aupdepeHunan GyHKuuu

1. TlpousBomnast o6paTHON HYHKIIHH

2. TIpou3BojaHbIE BBICUIMX TOPSIIKOB.

3. MHcnonb3oBaHME MOHATHS MPOU3BOIHON B IKOHOMHUKE.

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

5. Juddepennuanbl BEICIIMX MOPSIKOB.

6. BrInosHEHNE TUIIOBBIX 3aaHUI IO TEME

Tema 14. IIpuiio:keHue Npou3BOIHOM

1. OcnoBHble TeopeMsl 0 nudpdepenupoBannu GyHkmuu: Teopema @epma teopema Pos,
teopeMa Jlarpanxa, Teopema Kormn.

2. TlpaBuno Jlonurans 11 BEIYUCICHHS HEOTIPEIEIEHHOCTEH.

3. HauOospmee m HawMeHbIee 3HA4YCHHS (QYHKIIMM Ha OTpe3Ke. AJTOPUTM OTBICKaHHS
HarOOJIBIIET0 ¥ HAMMEHBIIETO 3HAUYCHUI HEMPEPhIBHON (YHKLIUU HA OTPE3KE.

4. BrIToJHEHNE TUIIOBBIX 3aJaHNUH 10 TEME

Paznen 6. luddepennuanbHoe ncuucjienne GyHKIHIA HECKOJbKHX NepeMEeHHbIX

Tema 15. @®yHKIIUM HECKOJIbKHUX MePeMeHHbIX

[Ipenen u HeNpepBHIBHOCTH (YHKINHU ABYX EPEMEHHBIX.

Huddepennman pyHKITUN ABYX IEPEMEHHBIX.

I'papguenT QyHKIUY.

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

BrInonHeHne TUMTOBBIX 3aJaHHi 110 TeMe

SR ICYNEN I

TeMa 16. IlepBooOpa3Hasi pyHKIMSA ¥ HeonpeaedeHHbIN HHTerpaJ
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1. Tlpocreiimme panuoHanbHble ApoOH. WHTerpupoBaHHE MPOCTEUIINX PpaAIlMOHAIBHBIX
npobeit. THTerpupoBanre parmoHAIBHBIX APOOCH.
2. VuTerpupoBaHuE TPUTOHOMETPHUYECKUX (QYyHKUMI. VHTerpupoBaHne MpOCTEHIINX
UppaluoHaIbHBIX QyHKIMI. MHTerpansl, «Hebepymuecs» B 3€MEHTAPHBIX QYHKIUAX.
3. BhInonHeHNe TUTIOBBIX 3aIaHUN IO TeMe
Tema 17. OnpenesieHHbII HHTErPaa
1. 3apmaya o BeIUMCICHUH 00bEMa BBITYCKAEMOU MPOIYKIUH.
2. HWHrerpan c mepeMeHHbIM BEPXHUM IPEIEIIOM.
3. Teopema o MpOU3BOAHOM MHTETpaja C IEPEMEHHBIM BEPXHUM IIPEICIIOM.
4. BrIToJHEHNE TUIIOBBIX 3aJaHNUH 10 TEME
Tema 18. HecoGcTBeHHBIE U IBOiiHbIe MHTErpaJibl
1. TpubnuxeHHbIE METOABI BEIYMCICHUS ONPEICICHHBIX HHTETPaJIOB
2. Hcnonb3oBaHue MOHATHSA UHTETPala B S)KOHOMHKE
3. BrimonHeHne THIIOBBIX 3a0aHUN 10 TEME
Paznen 8. luddepennnanbubie ypaBHeHusi. Psabl
Tema 19. InddepenunanbHble ypaBHeHHs MePBOro NOpsaKa
1. Meron Jlarpanka (MeTon Bapualuu MPOU3BOJBHBIX MOCTOSHHBIX) PELICHUS JTMHEWHBIX
HEOJIHOPO/JHBIX YPAaBHEHUI NIEPBOIO MOPAIKA.
2. YpaBHenue bepHyiu, ero pemieHue.
3. HUcnonw3oBanue nuddepeHnnanbHbIX ypaBHEHUH B 9KOHOMUYECKOH THHAMUKE
4. BrIToJHEHNE TUIIOBBIX 3aJaHNUH 10 TEME
Tema 20. YucJioBble U CTeNEHHbIE PS/IbI
1. TlonsTue crenenHoro psaa. Paguyc, MHTepBaa CXOAUMOCTH CTEIIEHHOTO psja.
2. Panwl Teiinopa u Makinopena. Pa3nokeHust 31eMeHTapHbIX QYHKIUH B pSIL.
3. BrimosHeHne THIIOBBIX 3a0aHUN 10 TEME
5. KoHTpoJb kayecTBa 0CBOCHUS TUCHHUIINHBI
Texymuil KOHTPOJIb U MPOMEKYTOUHAsL ATTECTALMS OCYLIECTBIISIIOTCA B COOTBETCTBUU C
«[lomoxxeHreM O TeKyIIeH M MPOMEKYTOUHOM aTTecTaluu OOydarommxcsi B ABTOHOMHOM
HEKOMMepueckoil opranuzanuu  «OO0pa3oBarenbHas OpraHU3alUsl BbICIIEr0 00pa30BaHUS»
«YHUBEPCUTET SKOHOMMKH U YIIPABICHUS».
Bung npomexyrouHoW —arrectanMM  — 3a4eT, Odk3ameH. Dopma  IpOBEICHUS
MIPOMEKYTOUHOM aTTECTALIMU — MUCbMEHHBINIK3aMEH.
OrneHouyHbIE CPECTBA MO AUCHUILTMHE NpuBeaeHb! B [Ipunoxenun 1.

6. YueOHO-MeTOaAMYECKOE 00eceYeHne TUCHUILINHBI

1. HlInapesa I'.B. Jluneitnas anrebpa [Onektp.pecypc]: OnopHBI KOHCIEKT JEKIMHA: IO
HampaBieHuto nonaroroBku  38.03.05  busnec-undopmatnka38.03.01 DxoHomuka
npodpmiis «OUHAHCH U KpenuT», «ByXraaTepckuil yuer, aHaau3 U ayauT», «DKOHOMHKA
npeanpusTHil u opranm3anuiny/ I'.B. [llnapesa,2017.-76c.

2. Ilnapesa I'.B. Jluneitnas anrebpa [Dnektp.pecypc]: IlmaHpl mpakTHdeckux 3aHATHR /
I'.B. [lInapesa,2019.-44c.

3. Inapesa I'.B. Maremaruueckuii ananu3 [aextp.pecypc]: OnopHbId KOHCIEKT JIEKLIUI
npoduinp 38.03.01 Dxonomuka, 3803.05 buznec-undopmaruka/ I'.B. [lInapesa,2018.-
75c¢.

4. IlInapesa I'.B. Marematuueckuii ananus [Dnextp.pecypc]: OnOpHBII KOHCIIEKT JICKITHH.
4. 2 /T'.B. IlInapesa,2018.-61c.

5. IInapeBa I'.B. Marematnueckuii ananu3 [Onektp.pecypc]|: I[lmanbl mpakTHuecKux
sanrstrii Yacts 1./ I'.B. lIrapesa,2019.-37c.
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6. IHuapesa I'.B. Marematuueckuii anamu3 [DnexTp.pecypc]: IlmaHbl mpakTHYecKUX
sanstuit Yacte 2/ I'.B. lInapesa,2019.-57c.

7. Inapesa, I'. B. Beiciias MaTemaruka (JuHelHas anredpa) : METOAMYECKUE YKa3aHUS K
BBITIOJTHEHHIO TUITOBBIX pacyeToB. Jyisi HanmpaBieHuil moarotoBku 38.03.01 DxoHoMuKa,
38.03.05 busnec-undopmaruka (kBanupuxaruss — OakanaBp) / . B. [llnapeBa. —
Cumdepomnons : YHUBEpCUTET SKOHOMUKH W ympabienus, 2020. — 57 ¢. — Tekcr :
ANIEKTPOHHBIN // DnekTpoHHO-OnOMMoreynas cucrema IPR BOOKS : [caiir]. — URL:
https://www.iprbookshop.ru/101397.html. — Pexxum goctyma: s aBTOPH3UD.
M0JIb30BaTENEN

8. Illnapesa, I'. B. MaremaTudeckuii aHaJiU3 : METOAUYECCKHE YKa3aHUS K BBITOJTHEHUIO
tunoBbIx pacuetoB / I'. B. IllnapeBa. — Cumdepormnonp : YHUBEPCUTET S3KOHOMHUKH U
ynpasnenus, 2020. — 74 ¢. — TekcT : 3IEKTPOHHBIA // DIEKTPOHHO-OMOINOTEUHAS
cucrema IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/101399.html. —
Pexxum goctymna: ajist aBTOpU3HUP. MOJIb30BaTENEH

7. IlepevyeHb OCHOBHOI ¥ JIOMOJTHUTEIbHOMH Y4eOHOI JIUTEpaTypbl, HEOOXOTUMOM /151
OCBOEHUS THCHHUILINHBI

a) ocnogHasA Tumepamypa.
1. Kpewmep, H. 1. Jluneiinas anreOpa : yueOHUK M MPAKTUKYM JJIS BY30B / TIOJT peaKIuen

H. 1I. Kpemepa. — 3-e u3f., ucnp. u gon. — Mocksa : U3aarensctBo FOpaiit, 2020. — 422 c.
- TexcT HEMOCPEICTBEHHBIN.

2. Kpewmep, H. III. Marematnueckuii ananu3 B 2 4. Yactp 1 : y4yeOHUK M MPAKTUKYM JJIs

By30B / H. III. Kpemep, b. A. Ilytko, U.M. Tpumms : orBercTBeHHBIN penaktop H. I11. Kpemep.
— Mocksa : U3natensctBo FOpaiit, 2020. — 244 c. - TekcT HENOCPEICTBEHHBI.

3. Kpewmep, H. III. MaremaTudeckuii anaim3 B 2 4. YacTp 2 : yueOHUK U MPAKTUKYM IS

By3oB / H. I1I. Kpemep, b. A. Ilytko, U.M. Tpummmun : orBercTBennsiid pegaktop H. . Kpemep.
— Mockaa : U3narensctBo FOpaiit, 2020. — 389 c. - TekcT HenmocpeICTBEHHBIN.

0) OonoanumenvHaa 1umepamypa:

. Jlyosiruna, E. H. Jluneiinas anre6pa : yuebnoe nocodue /s By3oB / E. H. Jlyosiruna, E. M.
BeuromoB. — 2-¢ m3n. — MockBa : MsmarensctBo IOpaiit, 2019. — 150 c¢. - Tekcr
HEIOCPEICTBCHHBIMN.

Enpkun, A. I'. JIuneiinas anreOpa U aHamuTHYECKass TeoMeTpus : yaeOHoe mocobue / A. T
Enpkun. — CapatoB : By3oBckoe obpazoBanue, 2018. — 95 ¢. — ISBN 978-5-4487-0325-6.
— Texcr : amekTpoHHBIN // DnekTpoHHO-OubaroTeunas cucrema IPR BOOKS : [caiiT]. —
URL: http://www.iprbookshop.ru/77939.html. — Pexum goctyna: uis aBTOPHU3HP.
MI0JIb30BaTENEN

. boponwuna, E. b. Matemarnueckuii ananu3 : yuebnoe nocodue / E. b. boponnna. — 2-e u3z.
— CaparoB : Hayunas kuura, 2019. — 159 c. — ISBN 978-5-9758-1745-7. — TekcrT :
AJIEKTPOHHBIA // DnekTpoHHO-OmOmmoTeunas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/81022.html. — Pexxum moctymna: ajst aBTOpU3Hp. MOJIb30BaTEICH
Marematuka B Excel : yue6nuk mis By3oB / O. A. bawk, JI. B. bep3un, f. JI. 'obapea [u
np.] ; mon penakiueit T. JI. ®omuueBoit. — Mockaa : [Ipomereit, 2019. — 230 c. — ISBN
978-5907100-22-0. — TekcT : 2JIEKTPOHHBIN // DneKTpoHHO-OMOMmMoTeyHas cuctema [PR
BOOKS : [caiiT]. — URL.: https://www.iprbookshop.ru/94445.html. — Pexxum nocrymna: s
ABTOPHU3UP. TIOJIH30BATENECH

. PoxpecrBenckuii, K. H. DrneMeHTsl IuHEHHON anreOpbl U aHATUTHYECKOW T€OMETPUU C
NMPUIOKEHUIMH B SKOoHOMUKe U ynpasneHuu / K. H. PoxxnectBenckuii. — Tyna : UHCTHTYT
3akoHoBeneHHust U ympasinenus BITA, 2018. — 136 c¢. — ISBN 2227-8397. — TekcrT :
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ANIEKTPOHHBIN // DnekTpoHHO-OMOMHoTeuHas cuctema [IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/80641.html. — Pexxum goctyma: ajs aBTOpU3HP. MOJIb30BaTECH
6. bepesuna, H. A. Beiciias maremarnka : yaeOnoe nmocooue / H. A. bepesuna. — 2-¢ uza. —

CaparoB : Hayunas kuura, 2019. — 158 c. — ISBN 978-5-9758-1888-1. — Tekcr :
AJIEKTPOHHBIA // DiekTpoHHO-OmOmmoTeunas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/80978.html. — Pexxum mocrtymna: ans aropusup. [lons3oBatencit

7. CwmupHos, E. . Marematnueckuii ananu3. HarnsimHoe MoaenupoBanue : yaeoHoe mocooue /
E. U. Cmupnos, B. B. bBoryn, I'. 1O. BypakoBa. — CapatoB : By3osckoe o0pa3osanue, 2020.
— 345 ¢.— Tekcr : 25eKTpoHHBIN // DnexkTpoHHO-OMOmMoTeyHas cuctema [PR BOOKS :
[caiit]. — URL: https://www.iprbookshop.ru/92645.html. — Pexum poctyna: s
ABTOPHU3UP. MOJIb30BATEIICH.

8. [lepeyeHnb pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn «UHTEepHeT»,
HEO0XOAUMBIX [IJIf OCBOCHUSI JUCIUNJIMHBI

1. http://www.iprbookshop.ru/- DnexkrponHo-6ubnmuoreunas cucrema [IPRbooks

2. http://lwww.window.edu.ru - EamHOe OKHO JOCTyma K 00Opa3oBaTelbHBIM pecypcam.
[TomHOTEKCTOBAsA SNEKTPOHHAs OMONMOTEKa Y4eOHBIX M Yy4eOHO-METOJUYECKUX MaTepHalioB
(penepanbHBI pecypc)

3. http://old.exponenta.ru/ - O6pa3zoBarenbHbIl MaTeMaTHUeCKuii caiT Exponenta.ru

4. http://www.pm298.ru/ — MaremaTrka (CripaBOYHHK (GOPMYIT 10 aaredpe W TreOMETPHH,
pelIeHns 3a1a4 U IPUMEPOB).

9. MeToauyeckue yKkazaHus 1Jisl 00y4aommxcst
10 OCBOCHHIO JUCHHIIJIMHBI

[Ipu mpoBeneHmid JEKIHi, CEeMHUHAPCKUX (MPAKTHUYECKUX) 3aHATHH, CaMOCTOSTEIbHOMN
pabore 0OydaromUXCs MPUMEHSIOTCS MHTEPAKTUBHBIC (POPMBI MPOBEACHUS 3aHSATHI C IIENBIO
MOTPYKEHHSI 00YJaIONIUXCsl B peasibHYyt0 aTMochepy npodhecCHOHATLHOTO COTPYIHUYECTBA T10
pa3penieHnto mpooieM, ONTUMATBHON BRIPAOOTKM HAaBBIKOB U KA4€CTB OYIYIIEro CHEIHAIUCTA.
WnuTepakTuBHBbIE (HOPMBI IPOBEACHUS 3aHATHUI MpenoaaraloT o0ydeHue B coTpyaHuuectse. Bee
YYaCTHUKH 00pPa30BaTENbHOIO IMpolecca (MpernoaaBaTesib U 00yJaronuecs) B3auMOJACHCTBYIOT
JIpyr C ApyroM, oOMEHHBAIOTCS HMHGOPMAIMEH, COBMECTHO PEHIAlOT MPOOJIEMbI, MOJICTUPYIOT
CUTYAIHIO.

B yde6HOM mpoliecce NCTIONB3YIOTCS HHTEPAKTUBHbBIE (POPMBI 3aHITHIA:

- TBOpYECKOE 3a/laHue. BBIMOIHEHNE TBOPUYECKUX 3aJaHuil TpeOyeT oT oOydaromerocs
BOCIPOM3BEICHUE TOTYYEHHON paHee nHPopMmaluu B hopme, onpeaensieMoil mpernoaBaTeliemM,
U TpeOyroIel TBOPUECKOTO MOAX0/1a;

- rpymnmoBoe obcyxaeHue. ['pynmoBoe 06Cyx)aeHNuE KOro-I1M00 BOIPOCa HAMpaBiIeHO Ha
JTOCTVIKEHUH JTYYIIEer0 B3aWMMONOHMMAHUS M CIHOCOOCTBYET JyYIIEeMY YCBOCHHIO H3y4aeMOrO
MaTepuana.

B xone ocBoeHMsI TUCHMIUIMHBI MPHU MPOBEAECHUM KOHTAKTHBIX 3aHSATUN HCIONb3YIOTCS
cnenyromue (Gopmbl 00ydeHHs, CIOCOOCTBYMOIMKE (HOPMHPOBAHUIO KOMIETCHIIWA: JIEKIIMH-
JTUCKYCCUM; KEHC-METOM; pelIeHHe 3a/lay; CUTYallMOHHBIM aHanu3; oOcyxkieHue pedepaTtoB U
JOKJIaJIOB; pa3paboTKa rpyHIOBBIX MPOEKTOB; BCTPEUH C MPEICTABUTEIISIMUA TOCYIAPCTBEHHBIX U
OOLIECTBEHHBIX OpPraHu3alni.
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10. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHH, HCTIOIb3yeMbIX NMPH O0CYIIECTBICHUH
0o0pa3oBaTeIbHOI0 Mpolecca Mo JMCUUILVINHE, BKJIYas epedyeHb IPOrpaMMHOro
olecrieyeHnst 1 HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

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

*porpaMMebl,00eCIeunBaIOIINEI0CTYIBCETh «HTepHET» (mampumep,
«Googlechrome»);

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

*mporpaMMbl Ui JEMOHCTPAllMM M CO3JaHUs  HIpe3eHTaluid  (Hampumep,
«MicrosoftPowerPoint»).

11. Onucanne MaTepuaJIbHO-TeXHUYECKOH 0a3bl, HEOOX0AMMOM ISl OCYILIEeCTBJICHUS
o0pa3oBaTeIbHOI0 MpoLecca 1o JUCHUIINHE

Jis  mpenojaBaHMs —JIUCHMIUIMHBI He TpeOyercss CHEeLMalbHbIX MaTepHallbHO-
TEXHUYECKUX CPENCTB (Ja00paTOPHOTrO 000PYAOBAaHUS, KOMIIBIOTEPHBIX KJIACCOB M T.11.). OIHAKO
BO BpEMs JIEKLIMOHHBIX 3aHATUH, KOTOPbIE MPOBOJATCS B OOJIBLION ayIUTOPHUH, UCIOIB30BAThH
IPOEKTOP JJISi IEMOHCTPAIMU CIAiI0B, CXeM, TaOJIMIl U MPOYEro MaTepraia, MyIbTUMEAUNHBIC
npoekTopbl Epson, BenqViewSonic; skpaHbl mis NpOeKTOpoB; HOyTOykm Asus, Lenovo,
MHUKPO(OHBI.
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