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dhopmupyemMBIC B pe3yIbTaTe
OCBOCHUS TUCITUTUINHBI
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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
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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 Pe3yJIbTaTAMM OCBOCHHS POrpaMMbl 0akajaBpuara

[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 OOYUEeHHUS 110 JUCLUIIIUHE:

Koanl Pe3yabTaTsl IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00y4YeHUSs
KOMIIETEHIINHT OcBoenus OIIOII 10 TMCIUILINHE
YK-1 Crocoben VK-1.1 3HaeT OCHOBBI CHCTEMHOIO MOAXOAa K

OCYILIECTBJISATh MOKUCK, |OCYIIECTBICHUIO MOMCKA, KPUTUYECKOrO0 aHAIM3a U
KPUTHYECKHI aHATN3 U [CHHTe3a WH(OpMAIMK I PEIICHUs] MOCTaBICHHBIX]
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
38.03.05 bwusnec-undopmaruka. JucummnuHa — «BbIcmias — MaremaTthkay — M3ydaeTcs
oOyJaronuMucs o9Hor GopmMbl oOydeHus B 1, 2 cemecTpax, 04HO-3a09HON (POpMBI 00yUeHUST —
B 1, 2 cemecTpax.

3HaHMs, YMEHHS M HAaBBIKHM, IOJYYEHHbIE NpPU H3YYEHHHM JUCHUIUIMHBI «BpIciias
MaTeMaThkKay, OyAyT HEOOXOAMMBI Il YIIyOJCHHOTO ¥ OCMBICICHHOTO BOCIIPHUSTHUS
muciumuinH: - «JluckpetHas — martematukay, — «CrnenuanbHble  pa3fesbl  MaTEeMaTHKW»,
«Makpo3KOHOMHUKa», «MHKpPOIKOHOMHKa», «IKOHOMETPUKA», «IKOHOMHKO-MAaTEMaTHYECKOE
MoJiepoBaHue», «CUCTeMbI MOJACPKKU U METOAbI IPUHSTUS PEILICHUI.

3.00beM AUCHUILIMHBI B 324€THBIX €IMHHUIAX C YKA3aHHEM KOJMYECTBA aKaJeMHYeCKUX
4YacoB, BbIIeJeHHbIX HA KOHTAKTHYI0 pa0oTy o0y4aloluxcs ¢ npenojaasaresieM (1o BUIam
3aHATHH) MHA CAMOCTOSITEILHYI0 Pa00Ty 00y4ar0IHXCs

OO11ast Tpyn0eMKOCTh(00beM ) IUCIUILTHHBI cocTaBiseT 10 3aueTHbIx enuHul (3.e.), 360
aKaJeMHYECKHUX YacoB.

3.1. O0béM IMCHUILUIMHBI 110 BUAAM Y4eOHbIX 3aHATHH (B Yacax)



st ounoii popmbl 00yUeHus1
O6mast Tpyao&éMKOCTh AucuuIInHbI coctaBiseT 10 3auérHbix eauaui 360 yacos

O0BEM TUCHUIIINHBI

Bcero yacos

OO611ast TPYA0EMKOCTh TUCITUTLTHHBI 360
KonrtakTHas pabora 96
AynautopHas paboTa(Bcero): 96
Jlexmun 46
CeMuHapbI, TPAKTUYECKUEC 3aHATHUS 50
CamocTosiTenbHast pabota o0yyaronuxcs (BCero) 228
KypcoBas pabota -

3aueT ¥

DK3aMeH 36

J1st 04HO-3204HOH (opMBI 00yYeHHSA
OO6mmas Tpya0€MKOCTh AUCIUIUTHHBI cocTaBisieT 10 3auérnpix enunui 360 yacos

O0BEéM TUCHUTIIINHBI

Bcero yacos

OO01ast TPyA0EMKOCTh TUCIUTUTHHBI 360
KonrakTHas pabora 78
AynuTtopHas padorta(Bcero): 78
Ulexiun 36
CeMuHapbl, NPaKTUYECKUE 3aHATUS 42
CamocrosiTenpHas paboTa o0yqaronuxcs (BCero) 246
Kypcoas pabora -

3aueT +

DK3aMeH 36

4. Conep:xkanue JTUCHUIJIMHBI, CTPYKTYPHUPOBaHHOE MO TeMaM (pa3jaejiam) ¢
YKa3aHUEM OTBEJeHHOr0 Ha HUX KOJIMYeCTBA aKaJleMUYeCKNX YaCOB U BH/I0B
YueOHbIX 3aHATHI

4.1. Pa3nenbl JMCUMILIMHBI ¥ TPYA0E€MKOCTH 10 BU/IaM Y4eOHbIX 3aHATHI (B
aKaJeMUYeCKHUX Yacax)

HaumeHoBaHue TeMbI Bcero KoanuecTBo yacos
KonrakTHas paGora Bueayaur.
= pabdora
5 o Q Jlekuun | Ilpaktuyec | Camocr.
% = g KHe pabora
o o o o o o o o
S 2/ ¢8 8% |%8
Sl coc ||| @ ¢
Pa3nen 1. Anredpa maTpuig 56 56 8 8 12 10 36 38
1. |Marpwuiibt 10 10 2 2 2 2 6 6




2. |ObpaTHas maTpuIa 14 14 2 2 2 2 10 10
3. |Cucrtembl JMHEHHBIX } 14 14 2 2 4 4 8 8
areOpanyecKnx ypaBHEHUH
4, |HccnemoBaHue CUCTEMBLI M
JVHENHBIX YPaBHEHUH C n 18 18 2 2 4 2 12 14
HEU3BECTHBIMU
Pa3nen 2. BekropHas aaredpa 48 48 8 6 8 8 32 34
5. |DneMeHThl BEKTOpHOU alireOphl 12 12 2 2 2 2 8 8
6. |JIuHeitHbIC BEKTOPHBIC
HpOCTpaHCTEa 16 16 2 2 2 2 12 12
7. |JluneitHbple oTOOpaXeHUs 20 20 4 2 4 4 12 14
Paznen 3. AHaauTuyeckasi reoMeTpust 40 40 4 2 4 0 32 38
HA MJIOCKOCTH U B MPOCTPAHCTBE
8. |JIunus Ha mockocTH 20 20 2 2 2 0 16 18
9. |Ilpsmas u MJI0CKOCTh Bl 5 20 2 5 16 | 20
MPOCTPAHCTBE
Paznen 4. BBenenue B ananus 34 34 6 6 6 6 22 22
10. | ®ynKIun 12 12 2 2 2 2 8 8
11. \Ilpenensr GpyHKumin 12 12 2 2 2 2 8 8
12. |HempepbiBHOCTH (hYHKITHH 10 10 2 2 2 2 6 6
Pazgen o. JAunddepenuuanbHoe
HCYHCJICHHE bynxkumii onuoii| 46 46 6 6 6 6 34 34
nepeMeHHOn
13. | IIpousBoanHas u quddepeHiman 2% 26 4 4 4 4 18 18
byHKIIMHN
14. | TTpunoxeHue TpoOru3BOTHON 20 20 2 2 2 2 16 16
Paznen 6. JAunddepennuanbHoe
ucuyucjienme (yHKuuMii HeckoJabkux| 16 16 2 2 2 2 12 12
nepeMeHHbIX
15. | ®yHKIIMM HECKOJBKUX MIEPEMEHHBIX | 16 16 2 2 2 2 12 12
Pazgea 7. UnTerpajibHOe MCUMCICHHE 50 50 6 4 6 6 38 40
16. | ITepBooOpaznas byHKIMSA 1 g 18 5 5 2 2 14 | 14
HEONPEIEICHHbIN UHTETpal
17. |OnpeneneHuslii HHTETpa 18 18 2 2 2 2 14 14
18. | HecoOcTBeHHBIE u IIBOVIHEBIE
—— 14 14 2 2 2 10 12
Paznen 8. Iuddpepennuaibubie
A 34 34 6 2 6 4 22 28
19. | Auddepenunanbubie ypaBHEHHS 29 29 4 2 4 4 14 16
MIEPBOT0 MOPSIKa
20. |YucrioBbie U CTETICHHBIE PSJIBI 12 12 2 2 8 12
Bceero mo qucuumimne 324 | 324 | 46 36 50 42 | 228 | 246
Kontpons 36 36
Hroro 360 | 360 | 46 36 50 42 | 228 | 246




4.2. Coaepxxanue TUCHHMILIMHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM(pa3/iejiam)

Pasznenl. Anredpa maTpun

Tema 1. MaTpuupbl.

Henu u 3ana4n AUCHUIUIUHBIL.

[TonsiTre maTpwuIlsl, o0 BUA MaTpuilkl. PaBabie MaTpuibl. Buasr matpuil. JInnelinbie
omnepaluy HaJ MaTpUIlaMH: CJIOKEHUWE MAaTpHUll, YMHOKEHHE MaTpullbl Ha uucio. CBoicTBa
onepauuii. Onepauud HajJ MaTpullaMHU: TPAHCIOHUPOBAHHWE, YMHOXeHHWe maTpull. CBoHCTBa
onepauuii. JInHelHas 3aBUCUMOCTb CTPOK MaTpPULIBL.

Tema 2. O0paTHas MmaTpuia

Onpenenurenu kBaapaTHbIX MaTpuil. CrocoObI BHIYMCIIEHUS ONpeenuTeneit 2-ro, 3-ro u
BBICIINX TOpsnkoB. CBoiicTBa ompenenutTencii. MuUHOpH W anreOpanvecKue TOTOJHEHHS K
JJIeMEHTaM. BbIUHCICHHE ONpeAenuTeNss pas3lioKeHHeM 10 CcTpoke (crondity) (Teopema
Jlamnaca).

OOpatHas marpuria. AITOPUTM BBIYHCICHUS OOpaTHON MaTpuilbl. Pemenne MaTpuuHbIX
ypaBHeHul Buga AX=B, XA=B.

DneMeHTapHbIe MpeoOpa30BaHUsI MATPUIIBl. DKBUBAJICHTHOCTh MAaTPHIl. PaHT MaTpuIlsl 1
crocoObI ero BbrumcieHus. CBolcTBa paHra MaTpuilbl. basucHelii MuHop Matpuiiel. Teopema o
paHre MaTpHUIIbL.

Tema 3. Cucrembl JIMHEHHBIX aJredpandecKux ypaBHeHUi.

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

Pemenue cucreM JTMHEHHBIX ypaBHEHHI MeTonioM ['aycca. PemieHue cuctem JIMHEHWHBIX
ypaBHeHuH MetonoM JXXopaano — I"aycca. IIpumenenne meronos I"aycca u Xopaano — I'aycca
PELLIECHHUIO CUCTEM JIMHEUHBIX YPABHEHHUIA.

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

Kpurepuii coBmectumoctn CJIAY (Teopema Kponekepa-Kanemnu). HccnenoBanue
CHCTEM M JIMHENHBIX YPABHEHUN C N HEU3BECTHBIMMU.

OOmmii TOpSANOK pelieHUsT CHUCTeMbl JMHEHHBIX YypaBHEHUU. Pemienme cuctem m
JUHEUHBIX YpaBHEHUM C N HEU3BECTHBIMH B CIlydae, €CJIM PaHr CHCTEMbl MEHbILE YHCIIA
HEU3BECTHBIX.

CucreMbl TMHENHBIX OJHOPOAHBIX YpaBHEHUM. DyHIaMEHTalIbHAsA CUCTEMA PEILICHUH.

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. IlonsTue Gaszuca BEKTOPOB B MpocTpaHCTBE. Pa3nokeHue BeKTopa Io
6asnucy. OpTOHOPMHUPOBAHHBIN 0a3uc B MpocTpaHcTBe. [IpsMoyroibHas cuctemMa KOOpAWHAT B
npoctpaHcTBe. PasznokeHue BekTOpa IO OPTOHOPMHPOBAHHOMY Oa3uCy B IPOCTPAHCTBE.
JIvHeHbIe onepayy Hal BEKTOPaMHU, 3aJaHHBIMH KOOPAHMHATAMH.

CkangpHoe TpOM3BEACHUE BEKTOPOB, €ro CBOWCTBA. BbIpakeHHEe CKaJIpHOIO
IIPOU3BEICHU 4Yepe3 KOOPAMHATBI  BEKTOPOB. YTOJd MEXIYy BEKTOpamu. Y CIOBUSA
KOJUIMHEAPHOCTH M OPTOTOHAJILHOCTU BEKTOPOB. BeKkTOpHOE Npou3BeleHHE BEKTOPOB, €ro
CBOMCTBA. BbIpakeHHE BEKTOPHOTO MPOU3BEACHUS Yepe3 KOOPAMHATHI BEKTOpOB. CMelIaHHOe
MIPOU3BEICHUE BEKTOPOB, €ro CBOWCTBAa. BbIpakeHMe cMeENIaHHOTO MPOU3BENEHUS Yepe3
KOOPJIMHATHI BEKTOPOB

Tema 6. J/InneiiHble BEKTOPHbIE MPOCTPAHCTBA
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N — MepHbIM BekTOp. JIMHEHHBIE Oolepanuu HaJg N — MEPHBIMU BEKTOpaMHu. JIMHelHas
3aBUCUMOCTh M HE3aBUCHMOCTh BEKTOpOB. JIMHEWHOe (BEKTOPHOE)MPOCTpaHCTBO. basuc u
Pa3MEPHOCTh JIMHEHHOIO IPOCTPAHCTBA. EBKIMIOBO IpOCTpaHCTBO. JIMHEWHOE N-MepHOE
MPOCTPAHCTBO. ba3uc U pa3sMepHOCTh N-MEPHOTO JIMHEWHOTO NMpocTpaHcTBa. [lepexon k HOBOMY
0a3ucy B JIMHEHHOM MPOCTPAHCTBE. 3aBUCHMOCTb MEXIY KOOpAMHATAMHU BEKTOpa B Pa3HBIX
Oaszucax.

Tema 7. JInneiinble 0TOOpaKeHUs

Jluneiinpie omeparopsl (oTOOpakeHHs, TpeoOpa3zoBaHusi). [lelicTBUS Haa JUHEHHBIMU
omneparopamu. Marpuna JIMHEHHOro omeparopa. TeopeMa 3aBUCUMOCTH MEXAy MaTpULaMU
OJIHOTO M TOTO JXK€ oreparopa B pa3Hbix Oazucax. (CoOCTBEHHbIE 3HAYCHHUS U COOCTBEHHBIC
BEKTOPHl JIMHEWHOTO ormepatopa. HaxokneHne COOCTBEHHBIX 3HAYCHUHW W COOCTBEHHBIX
BEKTOPOB JIMHEHHOTO orepaTtopa. JInHeitHas Moaeb oOMeHa.

Pazgen 3. AHaguTHyecKkasi reoMeTpUs HA MJIOCKOCTH U B IPOCTPAHCTBE

Tema 8. JInnus 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 NPSAMOM, IPOXOIALICH Yepe3 JBe TOYKU. Y paBHECHUE
MpsMOM B OTpe3Kax. Y paBHEHHUE MPIMOi, TPOXOIAIIECH Yepe3 TaHHYIO0 TOUKY MEPIEeHINKYIISIPHO
JAHHOMY BEKTOpY. YTOJ MEXIy NPSAMBIMH. Y CIOBHE MapajUIEIbHOCTH U NEPIEHIUKYIIPHOCTU
NpsAMBIX. PaccTostHrEe OT TOUKHU 10 TPSIMOM.

Kpussie Broporo nopsaka. OkpyxHocTb. KaHoHn4eckoe ypaBHeHue. CBOWCTBAa KpUBO,
OCHOBHBIE XapakTepucTuku. Jiuunc. Kanonnueckoe ypaBHeHue. CBOMCTBa KPUBOM, OCHOBHBIE
xapaktepucTuku. ['mnepboma. Kanonuueckoe ypaBHeHue. CBoicTBa KpHBOH, OCHOBHBIE
xapakrepuctuku. Ilapabona. Kanonmdeckoe ypaBHeHue. CBOWCTBa KpHBOH, OCHOBHBIE
XapaKTEPUCTUKH.

Tema 9. IIpsiMmasi ¥ MJIIOCKOCTH B MPOCTPAHCTBE

VYpaBHEHHE IUIOCKOCTH B IPOCTPAHCTBE, NPOXOAAIIEH uepe3 HaHHYI0 TOYKY
NEPIEeHIUKYIAPHO TaHHOMY BekTopy. O01iee ypaBHEHHE MIIOCKOCTH B IMPOCTpaHCTBE. YacTHbIE
cilydyad OOILEro ypaBHEHHUs IUIOCKOCTH. YPaBHEHUE IUIOCKOCTH B MPOCTPAHCTBE, MPOXOASIICH
yepe3 TPU JaHHbIE TOYKH. YPaBHEHHUE IUIOCKOCTH B MPOCTPAHCTBE B OTPE3KAX. YTOJI MEKIY
IUIOCKOCTSIMH, YCJIOBUS ApPAJUIEIBHOCTH U NEPIEHIUKYISIPHOCTU ABYX INIOCKOCTEH.

Kanonnueckoe ypaBHeHHE TpSIMOM B TPOCTPAHCTBE. YpaBHEHHE TMPAMOM B
IPOCTPAHCTBE, MPOXOZsmeil depe3 nBe Touku. OOmiee ypaBHEHHE HPSIMOM B MPOCTPAHCTBE.
[Tepexon ot oOiiero ypaBHEHUS K KaHOHHMYECKOMY. YTOJI MEXKAYy MNPSIMBIMU B IPOCTPAHCTBE.
VYcnoBue napauieabHOCTH U NEPIEHANKYISIPHOCTH IPSMBIX B IPOCTPAHCTBE.

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

Pasznen 4. BBeaenne B aHAJN3

Tema 10. ®ynkuun

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

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

[Tonsitue Qynkmuu. CrnocoOwr 3amanus (¢GyHKIMA. OCHOBHBIC CBOWCTBA (DYHKITHH.
Knaccudukanus ¢ynkuuii. OcHOBHbIE 31eMeHTapHble (GYHKUMH U X rpaduku. CroxHas
byakuus. OOpatHas ¢ynknus. DyHkus, 3amanHas HesBHO. [IpeoOpazoBanue rpadukos
¢ynkuunit. [Ipumenenue QyHKIHA B 9KOHOMHUKE.
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Tema 11. Ilpenesan! pyHKkumii

Yucnossle mociaen0BaTeIbHOCTH. OTrpaHUYEHHBIE U MOHOTOHHBIE ITOCJIEJOBATEIBLHOCTH.
IIpenen 4ucIOBOM IOCIIENOBATENBHOCTH. |'€OMETPHUYECKUMI CMBICI IIPEAeiia YUCIOBOU
IOCIIeA0BaTeNbHOCTH. [IpU3HaKK CylecTBOBaHUS IIpeena.

[Ipenen ¢pynxuu B 6eckoneynoctu. [Ipenen pynkiuu B Touke (mo Komm u nmo I'eitne).
OcHoBHBIE TeOpeMbl O mpenenax (yHKnu. beckoHeuHO Maibie W OECKOHEUHO OOJIbIINE
BEJIMYMHBI, UX CBOMCTBA. 3aMeUaTelIbHbIE NpeAeibl. PackpbiTHe HEONPEAEIEHHOCTEN pa3IMUHbIX
THUIIOB.

Tema 12. HenpepbIBHOCTH yHKIMIi

OnuoctopoHHue mpeaenbl. HenpepblBHOCTh (DYHKIMI B TOYKEe W Ha WHTEpBaie. Todykd
paspbiBa ¢yHkuuu. Krnaccupukanuss Touek paspeiBa. KycouyHO-HeNpepbIBHbIE (DYHKLUH.
CgoiicTBa (yHKIMHA, HENPEPHIBHBIX B TOYKe. HempephIBHOCTH 3JIEMEHTApHBIX (YHKIIHA.
CgoiicTBa (hyHKIMIA, HETIPEPBIBHBIX Ha OTPE3KE.

Pa3nen 5. ludgdepennnanbHoe ncuucjiaeHne GyHKuui 01HOM nepeMeHHOM

Tema 13. IlpousBoanas u nuddepennuan GyHKUU

3ajauy, NPUBOAAIIME K TMOHATHIO MNpou3BOAHON. OmnpeneneHue NPOU3BOAHOM, €€
FeOMETPUUYECKUN, MEXAHUYECKUN U SKOHOMUYECKUN CMbICT. CBA3b MEXAY HENPEPHIBHOCTHIO U
muddepeHpyeMoctsio  GyHKUMU. [IpOW3BOJHBIE OCHOBHBIX 3JEMEHTApHBIX  (DYHKIHIL.
OcHoBHbIe TipaBuiIa nuddepeHInpoBaHus.

[IpousBosaHas crnoxkHoit M obpatHoil pynkmit. AuddepenunpoBanme HessBHONW (yHKINU.
Jlorapudpmuueckoe auddepennupoBanue. [IponsBomHbIe BBICIIUX MOPSIAKOB. Mcmonas3oBaHue
HOHATHS POU3BOHON B SKOHOMHKE.

[Tonsitue muddepennnana ¢yakuun. CpoiictBa muddepennuana. MHBapHaHTHOCTH
muddepentmana. Auddepenunanst BHICIINX MOPSAKOB.

Tema 14. Ilpuiio:keHue Npou3BOIHOM

OcHoBHBIEe TeopeMbl 0 auddepenunpoBannu GpyHkun: reopema dPepma teopema Poss,
teopeMa Jlarpanxa, Teopema Komm. [IpaBumno JlonuTans Ajisi BBIMUCIEHUS HEONPEIETEHHOCTE.

[IpusHaku Bo3pacTaHus M yObIBaHMS (PYHKIMHU. DKCTPEMyMbl (PYHKIIMH, HEOOX0AUMOE U
JIOCTAaTOYHBIE yCIOBHS dKcTpeMyMa QyHkiuu. Hanbonbiiee 1 HauMeHbllee 3HaU€HUST PYHKIIMU
Ha OTpe3Ke. AJTOPUTM OTHICKAHHUS HAWOOJBILIET0 M HAaUMEHBIIETO 3HAUYCHUH HENpepbIBHOM
byHkMM Ha oTpe3ke. Brimykinocte rpaduka pyHkuuu. JlocTaTodHOE YCIOBHE BBIMTYKIOCTH
¢ynkunu. Touku mepernba. HeoOxomumoe M AOCTaTOuHOE YyCIOBUS Teperuda. ACHUMITOTHI
rpaduka pynakmuu. [IpuMeHeHre MPOU3BOIHON K HMCCIECIOBAHUIO (PYHKIIMU M TIOCTPOCHHIO €€
rpaduka: cxema IoJIHOTO UCCIIEAOBAHUS (DYHKITUH.

Paznen 6. ludpepennuanbHoe ncuucienne GyHKIHA HECKOJbKHX NepeMeHHbIX

Tema 15. @®yHKIIUM HECKOJIbKHUX NMepeMeHHbIX

OyHKIIMU HECKOJIBKUX MepeMeHHbIX. DYHKINU IBYX MepeMeHHbIX. O0IacTh onpeaeaeHus
u rpaduk (QyHKIMM ABYX NepeMeHHbIX. JIuHuu ypoBHd. Ilpenen u HenmpepbIBHOCTh (QDYyHKIMH
JBYX IepeMeHHbIX. YacTHele mnpou3BogHbIE U AuddepeHunpyeMocTb (YHKIMH JABYX
nepeMeHHbIX. Juddepenman GpyHKINN ABYX IEpeMEHHbIX. [ paguenT pyHKuuu.

OkcrpeMyM (yHKIMM JByX ImepeMeHHbIX. HeoOxomumoe M J0CTaTOYHOE YCIIOBHUE
skcTpemyMa. Hambounbliee W HauMeHbIllee 3HaYeHHS (YHKIMM B 3aMKHYTOW OrpaHUYEHHOU
obsactu. Y CIOBHBIN SKCTpeMyM. MeTosr MHOKHUTENeH Jlarpanka.

@YHKIUN HECKOJIBKUX IIEPEMEHHBIX B dKOHOMUYECKOU TEOPHH.

Pa3nen 7. UHTerpasbHOe HCUHUCICHHE
Tema 16. IlepBoodpa3Has (pyHKIMsI U HeollpeaeJeHHbII HHTerpa
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[lonarue mnepooOpazHoit ¢ynkiuu. Teopemsl o mnepBooOpasHbix ¢yHkuuu. [lonsrue
HEONPEIeTICHHOTO WHTEerpaia. ['eoMeTpruiecKuii CMBICIT HEOIpeaeIeHHOTO nHTerpana. Tabnuia
OCHOBHBIX HHTerpanoB. CBolicTBa HeompeieleHHOro uHrerpaga. (OCHOBHBIE METOAbI
MHTCTPUPOBAHUA:  HENOCPEACTBEHHOE  MHTETPUPOBAaHUE,  HMHTEITPUPOBAHME  METOJAaMU
NIOJICTAHOBKH (3aMEHBI IEPEMEHHON), MHTETPUPOBAHUE 11O YACTSIM.

[Tonsitne pammoHansHOM npobu. Ilpocreiimue panuoHansHbBIE ApoOu. MHTErpupoBaHme
NPOCTEHIINX pallMOHABHBIX Ipobeil. IHTerprupoBaHne parioHAIBHBIX IPOOEH.

WNHTerpupoBanne TpPUTOHOMETPUYECKUX (QyHKIMH. MHTEerpupoBaHue mpOCTEHIITNX
UppanroHaIbHbIX QyHKIMHA. MHTErpansl, «<HeGepyImuecs» B 3JIeMEHTApHBIX (YHKIUAX.

Tema 17. OnpenesieHHbII HHTErPaa

IlonaTne omnpeneneHHOro HHTErpana. [eoMeTpUY4ecKUH U OSKOHOMUYECKHHM CMBICI
OIIpENIeNIEHHOr0 UHTErpaja. 3aa4ya 0 BEIYMCICHUHY 00beMa BhIITycKaeMol npoaykuuu. Teopemsl
00 wuHTerpupyemoctd ¢yHkuuu. CBoicTBa ONpENENIeHHOr0 WHTErpaja ¥ IpaBWiia €ro
BbIUMCIICHUs. Bbluncinenue onpeneneHHoro uHrerpana (MHTerpan ¢ nepeMEHHBIM BEPXHHUM
IIpeseIoM, TeEOpEMa O MPOU3BOJHON HMHTErpaia ¢ INEPEMEHHBIM BEpXHUM IpenenoM. Popmyna
Herorona-JleitOuuma). MeToa MOACTaHOBKH (3aMEHBbI MEPEMEHHOW) W HHTETPUPOBAHUS 10
4acTsM B OIPEJEICHHOM UHTETpalle.

Tema 18. HecoOcTBeHHbIE M IBOIiHbIE MHTErPabl

Heco6ctBennsie unterpaisl I u I pona. Cxoasumiics u pacxosimuiicss HeCOOCTBEHHBIH
unTerpai. [lpusnaku cxogumocT.

[TpubnuxeHHble METOABI BBIUMCIEHUS ONPEACICHHBIX WHTerpaioB lcmonb3oBaHue
IOHSTHS UHTErpala B )KOHOMHKE

JIBoiiHbIE MHTErpaibl, UX cBOMCTBA. OCHOBHBIE CIyyau BBIYMCIEHUS JIBOMHOTO MHTErpalia
B IPSIMOYTOJIbHBIX KOOpAHMHarax. [loBropHble MHTerpansl. CBeneHUE OBOWHBIX MHTEIPAJIOB K
HOBTOPHBIM.

Paznen 8. ludpepenunanbubie ypaBHeHusi. Psabl

Tema 19. In¢ddepenunanbHble ypaBHeHHs MePBOro NOpsaKa

OcHoBHBIE TOHATHS ¥ IPUMEPHI 3a/1a4, MPUBOAAIINX K MU PepeHIInaNIbHbIM ypaBHEHUSIM.
OObIKHOBEHHBIE TU(PepeHIaTbHbIE YPaBHEHUS IepBOro nopsaka. OO1iee n 4acTHOE pelIeHue
Y nepBoro nopsiaka. 3agaya Komu. Teopema o CylecTBOBAHMU U €JUHCTBEHHOCTHU PELICHUS
3aaaun Komu.

JuddepenunanbHble ypaBHEHUS C Pa3[el€HHBIMH UM Pa3JeisSIONMMUCS TEPEMEHHBIMU
nepBoro mnopsaka, ux pemenue. OgHoponHble AudQepeHIraIbHble ypaBHEHUS IEPBOTO
NOPsIZIKA, UX pelleHue. JINHeHbIe OJHOPOAHBIE U HEOJHOPOIHBIE YPABHEHUS IIEPBOrO MOPSAIKA.
Meron W.bepuymnmu pemenust JIAY. Meron Jlarpanxka (MeTon Bapualuu HPOU3BOJIBHBIX
nocTosiHHBIX ) pemenus JIJIY. YpaBuenune beprysm, ero perieHue.

Hcnonp3oBanue nudhepeHInalbHbIX YpaBHEHHH B SKOHOMHUUECKOM TUHAMUKE

Tema 20. UucioBbie U cTeNneHHbIE PSIAbI

OnpeneneHre YUCIOBOroO psaa, cymma psaa. CorcTBa cxoasmmxcs psagoB. CXo0auMoCThb
reoMmerpuueckoro psaa. Teopema (HeoOxomuMeblili mpu3HAK CXOAMMOCTH psifa), CIEICTBUE U3
TEOPEMBI O PACXOJUMOCTH psifa. ['apMOHUYECKUI psii. DTAJIOHHBIE PSIAbL: TEOMETPUUYECKHUM PS/I,
TapMOHUYECKUN psifl, 0000IIEHHBI rapMOHUYECKHH psl. JlOCTaTOUHBIA NMPU3HAK CXOJUMOCTH
3HAKOIMOCTOSIHHBIX PSAOB: TPU3HAKK CpaBHEHHUd, Mpu3Hak JlamamOepa, paauKalbHBIA U
WHTErpalibHbIN pu3Haku Komm.

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

[TonsTue crenenHoro psaa. Paguyc, MHTEpBaI CXOAUMOCTH CTEIIEHHOTO psija.

Psinpr Teitnopa u Maknopena. PaznoskeHust 2ieMeHTapHbIX (PYHKITUH B Psijl.
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Pasznea 1. Anredpa maTpun

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

1. Omepauuu Haj MaTpHULIAMU: TPAHCIIOHHUPOBAHHE, YMHOXEHHE MAaTpULIBI Ha YHCIIO,
CIIO)KEHHE U YMHOXKEHUE MaTPUIL
Penrenue 3agau:

e Omnepanuu HajJ MaTpULIlAMHM: TPAHCIIOHUPOBAaHUE, YMHOXEHHE MAaTpHUIbl Ha YHCIIO,
CIIO)KEHHE U YMHOXKEHUE MaTPUIL

e Pemienue 3a7a4 ¢ 5KOHOMHUYECKHM CMBICIIOM

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

1. Omnpenenutenu kBagpaTHBIX MaTpuIl. CrlocoObI BRIUKCIEHUS onpenenuTeneii. CBoicTBa
OnpeAeIuTENEN

2. OOparHas marpuiia. AJTOPUTM BBIUHUCIECHUS OOpaTHOW MaTpHIlbl. PemeHne MaTpUYHBIX
YpaBHEHUHU

3. Pemrenne 3agau:
® HaXOXJEHHE 0OpaTHOW MaTPHUIIBI
® peLICHHE MAaTPUYHBIX YPABHEHUI

IIpakTHyeckoe 3ansitue 3. Pelenne cucrem JHHEHHbIX YPaBHEHHI MeTO10M 00paTHOI
matpuubl 1 MetoaoM Kpamepa (2 yaca)
1. Pemenue cucteMm JHMHEHHBIX YpaBHEHUH MeTOOM 00paTHOM MaTpullbl. Pemenue cucrem

JMHEWHBIX ypaBHeHUH MeTo10M Kpamepa
2. Pemenue 3amau:

e [Ipumenenne oOpaTHOI MATPHUIIBI TSl PEIICHUS CHCTEM JTMHEHHBIX YPaBHEHUH.

e PemeHue cucTeM JIMHEHHBIX ypaBHEHHH ¢ moMotisio popmyn Kpamepa.
IIpakTuyeckoe 3ansaTue 4. PenieHue cucTeM JIMHEHHBIX ajiredpanvyecKux ypaBHeHHUit
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 MeToia ['aycca
e Pemenue cuctem JIMHEHHBIX ypaBHEHUM ¢ momolibio MeToaa JKoprano-I'aycca.

IIpakTuyeckoe 3aHsTHe 5-6. PemeHue cucreM m JMHEHHBIX YpPaBHEHHMH ¢ n
Heu3BeCTHbIMM (4 yaca)

1. OOuwmii mopsAIOK pelIeHns: 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 JIMHEUHBIX YPABHEHUI HA COBMECTHOCTb.
e Pemienue cucrem m JIMHENHBIX YPABHEHUM C N HEM3BECTHBIMU

Pa3nes 2. BekTopHas anredopa

IIpakTuyeckoe 3ansaTHe 7. BoimosiHeHHe onepanuii HaJ BekTopamu (2 yaca)
1. JluneiiHble omepanvy HaJ BEKTOpaMH, 3aJaHHBIMU IpoeKusiMU. CKalsipHOE, BEKTOPHOE,
CMEIIIaHHOE NMPOU3BECHIE BEKTOPOB
2. Pemecnue 3anau:
e JlelicTBUS HaJl BEKTOpaMHU
e PaznoxeHue BEKTOpa Mo APyruM BEKTOpaM.
e Pemienue 3aja4 Ha MPUMEHEHHUE CKAISIPHOTO, BEKTOPHOT'O U CMEILIAHHOTO
MIPOU3BEJICHUSI BEKTOPOB.
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IIpakTHyeckoe 3ansTHe 8. BoinoHeHHe AeiicTBUIA HA/l N-MEePHBIMH BeKTOpaMu (2 yaca)
1. n — mepHbi BekTOp. JIMHEHHOE N-MEepHOE MPOCTPAHCTBO. JIMHEWHAs 3aBUCUMOCTH U
HC3aBUCUMOCTb BCKTOPOB. 3aBUCHUMOCTh MCXKAY KOOpAWHATaMH BCKTOpa B PpPa3HbIX
Oaszucax.
2. Pemenue 3amau:
e Ha ompejelieHUE JTUHEHHONW 3aBUCHMOCTH — HE3aBHCHUMOCTH BEKTOPOB, ONpEIEICHUE
0a3nca BEKTOPOB, ONpeleIeHNE KOOPAMHAT BEKTOpa B HOBOM 0a3zuce (pas3iokeHue
BEKTOpa 10 0a3ucy), peleHue 3a/1a4 ¢ 3KOHOMUYECKUM COJCPKAHUEM.

IpakTnyeckoe 3ausaTue 9. JIuneiinbie oneparopsl (2 yaca)

1. Jluneiinble omepaTopbl (OTOOpakeHus, npeoOpa3zoBaHus). JleiicTBUA Hax NHHEHHBIMHU
omepaTopamMu. Marpuia JUHEHHOro omepatopa. TeopeMa 3aBUCUMOCTH — MEXIY
MaTpHUIIaMU OJTHOTO ¥ TOTO K€ OlepaTopa B pa3HbIX 0a3ucax.

2. Pemenue 3amau:

® Ha Ompe/elieHue TMHEHHOCTH OTOOpaKeHus, 00pa3a BEKTOpa, MATPHUIILI TUHEHHOTO
omneparopa,
®  BBINOJHEHHE JACHCTBUIN HaJ JIMHEHHBIMH OIIEPATOPaAMHU.

IIpakTuyeckoe 3ansaTue 10. HaxoxxneHue CcOOCTBEHHBIX 3HAYEHUH M COOCTBEHHBIX
BEKTOPOB JIMHEITHOT0 oneparTopa (2 yaca)
1. CoOcTBeHHBIC 3HAYCHUSI W COOCTBEHHBIC BEKTOPHI JIMHEWHOTrO omeparopa. JluHelHas
MoJellb oOMeHa.
2. PemecnHue 3anad:
® Ha HaXOXJCHHE COOCTBEHHBIX 3HAYEHUH JTMHEHHOTO OIepaTopa,
® HaxoXJeHHe COOCTBEHHBIX BEKTOPOB JMHEHHOI0 oreparopa

Paznen 3. AHaguTuyeckasi reoMeTpus Ha IJIOCKOCTH U B POCTPAHCTBE

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

1. Paznuunble ypaBHEHHMS MpsAMOM Ha IIJIOCKOCTU. YTOJI MEXIYy INpPSAMbIMHU, YCIOBUS
NapaJUIEIbHOCTH U NEPIEHINKYIIIPHOCTH IPSAMBIX, PACCTOSTHUE OT TOYKU A0 IPSIMON

2. Pemenue 3anau:
e PemieHue 3aa4 Ha HAX0XKICHHUE PA3JIMYHBIX BUIOB YPABHEHUH IIPSAMOM HA INIOCKOCTH
e Pemenue 3a1a4 Ha HAXOXKICHUE YIIIa MEXKY MPSMBIMH
e Pemenue 3ana4 Ha OIpeeICHUE NAPAJUICIbHOCTH U EPIEHAUKYIIPHOCTH MIPSIMBIX

IpakTnyeckoe 3ansiTue 12. [IpsiMas U MJIOCKOCTH B MPOCTPAHCTBE (2 yaca)
1. VpaBHeHuss MIOCKOCTU B IMPOCTPAHCTBE YTOd MEXAY IUIOCKOCTSIMH, YCIOBHS
NapaJyIEIbHOCTH U NMEPIEHIUKYISIPHOCTH IBYX INIOCKOCTEH.
2. VYpaBHEHHS IPAMOH B IMPOCTPAHCTBE. YTONI MEXIY MPSMBIMU B MPOCTPAHCTBE. Y CIOBUE
NapaJyIeIbHOCTH U MEPIIEHNKYIIPHOCTH MPSAMBIX B IPOCTPAHCTBE.
3. Pemenue 3amau:
e PemeHue 3a7ad Ha HAXO0XKACHUE PA3JUYHBIX BHUJIOB YPABHEHUN IUIOCKOCTH B
IIPOCTPAHCTBE
e Pemenue 3agay Ha HAXOXKICHHUE pA3JIUYHBIX BHUJOB YPAaBHEHUW MPSIMOM B
MIPOCTPAHCTBE
e PemeHue 3amady Ha HaXOXKACHUE YIVIa MEXAYy NpPSIMbIMH, HAa OIpEACIICHHUE
NapaJyIeIbHOCTH U MEPIIEHIUKYISIPHOCTH MPSIMbBIX

Pa3znen 4. Beenenune B anajaus

IIpakTyeckoe 3anaTue 13. Haxo:xxnenue cBoiicTB pyHKIuH. (2 4aca)

1. Ocnogubie cBoiicTBa ¢pyHkuun. Kiraccudukammst pynkiuii. OCHOBHBIC 3JIEMEHTapHBIC
¢ynkuuu u ux rpaduku. Cnoxnas ¢pynkuus. O0parnas ynkius. OyHKUM, 33 aHHAST
HesiBHO. [IpeoOpaszoBanue rpadukoB GyHKIIHA.

2. Pemenue 3agau:
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e uccnenoBaHus QYHKIMI HA MOHOTOHHOCTD
e uccnenoBaHus QYHKIMA HA OTPAaHHYEHHOCTD
e yccnenoBaHus (QYHKIHMA HA YETHOCTD

IIpakTnyeckoe 3ansiTue 14. Boruncienne npeaenoB pyHkumni. (2 yaca)

1. Tlpenen ¢pynkuuu B 6eckoneunoctu. Ilpenen ¢pynkuuu B Touke (nmo Komm u mo I'eitne).
OcHOBHBIE TeOpeMBbl O mpenenax GyHKIUNA. beckoHedyHo Manble B OECKOHEYHO OOJbIIHe
BEJIMYMHBI, MX CBOWCTBA. 3aMeuaTeNbHBIE Mpeaenbl. PackpbeiTHe HeonpeaeneHHOCTel
Pa3IUYHBIX TUIIOB.

2. Pemenue 3amau:

e Jloka3aTenbCTBO MPEEIOB MO ONPEIEICHUIO

e Brruncnenue npezaena GyHKIUN Ha OECKOHEYHOCTH.
e Bruncnenue npenena GyHKIUU B TOUYKE.

e PackpbITHE OCHOBHBIX HEONIPEIEIECHHOCTEN

IIpakTyeckoe 3ansaTue 15. Uccnenopanne pyHKumnii Ha HeMpepbLIBHOCTD. (2 yaca)

1. HenpepsiBHOCTh (yHKIMI B TOuke M Ha MHTepBaie. Kiaccudukaius Touek pa3pbiBa.
CgoiicTBa (yHKIMIA, HEMpPEephIBHBIX B TOo4ke. CBoWcTBa (YHKIMNA, HEMPEPHIBHBIX Ha
OTpE3KE.

2. Pemenue 3amau:

e lccnenoBanue (yHKIMIA Ha HEMPEPHIBHOCTh
e OmpenencHue TOYEK pa3peiBa

Pasznea S. Inddepennuanbuoe ucunciaenne GQyHKIuii 0JHOM nepeMeHHOH

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

1. OmnpeneneHue NPOU3BOJHON, €€ TECOMETPUUECKHH, MEXaHUYECKHMH M IKOHOMUYCCKUN
cmbici. OcHoBHBIe TpaBuia auddepenunpoBanus. [IpousBogHas clioxKHOW M 0OpaTHOH,
HessBHOUM GyHKMA. Jlorapudmudeckoe muddepennupoBanne. VMcnonb3oBaHue MOHATHS
IIPOU3BOJHON B 3KOHOMUKE.

2. Pemenue 3amau:

Ha npumeHeHune reoMeTpu4eckoro, 5KOHOMHUECKOT0 CMBICIIA TPOU3BOIHOM

Brruuciienue npon3BOAHBIX CIOKHBIX (QYHKIUH

Brruucnenne npon3BOAHBIX HESIBHBIX (DYHKIIMN

Brruncnenne npon3BoIHBIX OOpaTHBIX (YHKIIHNA

e [lpumenenue norapudmudeckoro audhepeHIupoBaHUs

IIpakTnueckoe 3anstue 18. HccienoBanue (QyHKHMA ¢ NMOMOIILI) TPOU3BOAHOM M

nocrpoeHue rpapukos (2 yaca)

1. Tlpusnaku Bo3pacTaHusi U yObIBaHMS (PYHKIIUU. DKCTPEMYMbI (YHKIIMH, HEOOXOIMMOE U
JOCTaTOYHBIC YCJIOBUS dKcTpemyma (yHkumu. Hambombliee W HauMEHbINEE 3HAYCHUS
byHKIME Ha oTpe3ke. Bemyknocte rpaduka ¢GysHknuu. JloctaTodyHoe yciioBHe
BeIMyKJIOCTH  (pyHKIMH. Toukum mnepernba. HeobGxomumoe M JOCTAaTOYHOE YCIOBHS
nepern0a. AcuMntoTsl GpyHkiuu. [IpuMeHeHne Mponu3BOIHON K UCCIAEAOBAHUIO ()YHKIIHMH
U TIOCTPOGHUIO ee TpaduKa: cxema MOJHOTO HCCle0BaHus (QYHKITUH.

2. Pemenue 3amau:

e lccnenoBanue (GyHKIHIA C TOMOIIBIO IPOU3BOAHOM U MOCTPOEHHE TpadUKOB
e HaxoxJeHre HauMEHBIIero U HauOOJBIIETo 3HAUYCHUS ) YHKITUI

Pa3nea 6. ludgdepennuanbHoe ncuucaeHue GyHKIME HECKOJbKHX MepeMEeHHbIX

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

yaca)

1. ®yuknum 1aByx nepemMeHHbIX. JluHum  ypoBHs.  UYacTHble  NpPOMU3BOAHBIE U
nudGepeHIpPyeMOCTh  (PYHKIIMU JBYX TEPEMEHHBIX. OKCTpeMyM (YHKIMH JBYX
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nepeMeHHbIX. Heo0Xommmoe U 10CTaTOYHOE YCIOBUE SKCTPEMYMA.
2. Pemenue 3amau:
e HaxoxxaeHue 4acTHBIX MIPOU3BOIHBIX (QYHKIIUH JIBYX ITEPEMEHHBIX
e HaxoxaeHue skcTpeMyMa QYHKIUHU JIBYX EPEMEHHBIX

Pasznes 7. UnTerpajbHoe HcUHCIEHHE

IIpakTyeckoe 3ansaTue 20. Haxo:kaenue HeonpeaeJeHHbIX HMHTErpPaJioB . (2 yaca)
1. Heomnpenenenuslii wHTErpan. ['€OMETpUYECKHUN CMBICT HEONPEIEIECHHOTO HHTErpasa.
CBolicTBa HeomnpeaeaeHHOro nuTerpana. OCHOBHBIE METO/bI UHTETPUPOBAHUS.
2. Pemenue 3amau:
e HenocpeacTBeHHOE UHTETPUPOBAHHUE.
e lHTerpupoBaHue METOAOM 3aMEHBI IEPEMEHHOMN.
o HaXO)KI[eHI/Ie HWHTCIPpaJIOB MCTOJAOM MHTCTPUPOBAHUSA 10 YACTAM.

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

1. OnpeneneHublii UHTETpaI. ['€OMETPUYECKUN M SKOHOMUUYECKHH CMBICT OMPEAEICHHOTO
uHTerpasia. (CBoiCTBa  ONpEAENEHHOrO UHTErpajga. BblunciieHue OnpeereHHOro
MHTETpaa

2. Pemenue 3amau:

e Briuncienue onpeaeneHHOro HHTErpaia Ha OCHOBaHUU OTIpeeNICHUs] HHTerpasa.

e Bbriuncienue onpeaeneHHOr0 MHTErpajga METOJAOM 3aMEHbI MEPEMEHHOW U METOJIOM
HWHTCTPUPOBAHUA 11O YaCTAM.

e [lpunoxeHue onpeaeNeHHOro HHTErpaa.

IpakTuyeckoe 3ausaTue 22. Haxoxaenne HecoOCTBEHHBIX M IBOMHBLIX HHTErpajios . (2

yaca)

1. Heco6ctBennsie uaterpaisl | u Il poma. Cxonsmuiics 1 pacxoasuiics HECOOCTBEHHBIN
MHTErpail. J|BOliHBIE UHTETpalIbl, UX CBOMCTBA. OCHOBHBIE Cllydyau BBIYUCIIEHHS JBOMHOIO
MHTErpajia B MPSIMOYTOJIBHBIX KOOPJANHATAX.

2. Pemenue 3amau:

e Brouncienue  HeCOOCTBEHHOro  MHTerpajga ¢  OECKOHEUYHBIMH  MpeaesiaMu
WHTETPUPOBAHUSI.

¢ Brruncnenue HecOOCTBEHHOTO UHTETPANIa OT Pa3pbIBHON (YHKITHH.

e BrluncieHne JBOMHBIX HHTErPAJIOB

Pasznen 8. Inddepennuanbubie ypaBHeHus. Psaabl

IIpakTnyeckoe 3ansaTHe 23-24. Pemenune audgepeHUNaIBLHBIX YpPaBHeHUIl NepBOro

nopsiika . (4 yaca)

1. OObixkHOBeHHBIE Tu(epeHaTbHble YpaBHEHH TepBoro mopsaka. OOmiee W yacTHOE
pemenue. 3amava Komm. Buaesr nuddepeHmanbHbIXx ypaBHEHUN MEPBOTO TOPSIKA, HX
pelIeHuE.

2. Pemenue 3amau:

e Pemenne auddepeHInANBHBIX ypaBHEHUH C pPa3[eIEHHBIMH U Pa3JIeNIOUIIMHCS
NIEPEMEHHBIMH.

e Pemenue ogHOpoIHBIX AU(dEepeHInanbHbIX YpaBHEHHI IEPBOTO MOPSIIKA.

e Pemenue muHEHHBIX AU EpEHIINATBHBIX YPaBHEHUN TTEPBOTO MOPSIIKA.

e Pemenue ypaBuenust bepnyninum

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

1. Omnpenenenue uucinoBoro psna, cymma psaga. Teopema (HeoOxomumblii mpusHaK
CXOIUMOCTH psifa), CJIEACTBUE M3 TEOPEMbl O pacxoguMocTu psna. JlocTarouynbie
MPU3HAKU CXOJUMOCTH 3HAKOIOCTOSHHBIX PSIOB.

2. 3Hakouepeaylouiyecss W 3HAKONEPEMEHHBIE  PSAbL. [IpusHak  cXO0IMMOCTH
3HaKouepenyromierocs psaa (mpusHak JleiiOuuma). AGCOTIOTHAS M YCIOBHAS CXOJUMOCTH
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3. Pemenue 3amau:
® Ha HAXOXJICHHUS CyMMBI psijia
® Ha UCCJICJIOBAHHE CXOJIUMOCTH 3HAKOIIOCTOSIHHBIX PSIJIOB
® Ha UCCJICJIOBAHHE CXOJUMOCTH 3HAKOUYCPETYIOIIUXCS PSIOB

4.4. Conep:xaHne cCaMOCTOSITEIbHON padoThI

Pa3znenl. Anredpa maTpun

Tema 1. MaTpuusl
1. JluneiiHast 3aBUCUMOCTb CTPOK MaTpPHULIBI.
2. BrImosHeHME TUIIOBBIX 3aaHUIl IO TEME

Tema 2. O6paTHas maTpuna

1. DnemenTapHsble MpeoOpa30BaHUs MATPULIBI. DKBUBAJIEHTHOCTh MaTPHII.

2. Panr matpuibl 1 crocoOs! ero BeiyrciaeHus. CBOWCTBa paHTra MaTpullbl. ba3ucHbI MUHOP
MaTpuubl. Teopema 0 paHre MaTpULBL.

3. BrInojHeHHe TUITOBBIX 33JJaHUN IO TEMe

Tema 3. CucreMbl JHHEHHBIX AJIre0pandecKux ypaBHeHui

1. Ilpumenenne meronoB ['aycca m XXopmano — I'aycca K pelIeHUIO CHCTEM JIMHEWHBIX
YpaBHEHUU.

2. BrImoiHeHne TUITOBLIX 3aaHUH 10 TEME

Tema 4. UcciienoBaHue cMcTeMbl M JIMHEHBIX YPABHEHHUI ¢ N HEU3BECTHBIMU

1. Cucremsbl TMHEHHBIX OJHOPOJIHBIX ypaBHEHUN. DyH1aMEHTaIbHASI CUCTEMA PELICHUH.
2. Mopuens JIeOHThEBA MHOTOOTPACTIEBON IKOHOMUKH (OATAaHCOBBIN aHATIHU3).

3. BhInonHeHne TUTIOBBIX 3aIaHUN TIO TeMe

Pa3nes 2. BekTopHas anredopa

Tema 5. Jj1eMeHTbI BEKTOPHOM aJIredpbl

1. BexkTopHOE€ mpoM3BEIAECHHME BEKTOPOB, €ro CBOWCTBA. BbIpa)keHHE BEKTOPHOIO
IIPOU3BEJICHUS Yepe3 KOOPAUHATHI BEKTOPOB.

2. CMemnIaHHOE TpOM3BENICHHE BEKTOPOB, €ro CBoicTBa. BplpakeHue CcMemaHHOTO
IIPOU3BEICHUS YePE3 KOOPINHATHI BEKTOPOB

3. BhInonHeHne TUTIOBBIX 3aIaHUN TIO TeMe

Tema 6. JInneiinble BeKTOPHbIE MPOCTPAHCTBA

1. Tlepexom k HOBOoMy 0a3ucy B JIMHEHHOM MPOCTPAHCTBE. 3aBHCHUMOCTh MEXKIY
KOOpJIMHATaMH BEKTOPA B pa3HBIX Oa3ucax.

2. BrImoiHeHne TUITOBLIX 3aaHUH 10 TEME

Tema7. JIuHeliHbIe 0TOOPAKEHUS
1. Jluneiinag Mojeis 0OOMeHa.
2. BrImosHeHWE TUIIOBBIX 3aJaHUI IO TEME

Pa3znen 3. AHanauTH4YecKasi reOMeTPHUsl HA MJIOCKOCTH U B IPOCTPAHCTBE

Tema 8. JInHMA HA NJIOCKOCTH

1. Kpussie Broporo nopsaka. OkpyxHocTb. KaHoHHueckoe ypaBHeHue. CBOWCTBAa KPUBO,
OCHOBHBIE XapaKTCPUCTUKH.

Onnunc. Kanonnueckoe ypaBHeHue. CBOWMCTBAa KpUBOI, OCHOBHBIE XapaKTEPUCTUKH.
['unepOomna. Kanonnueckoe ypaBHeHre. CBOMCTBa KPUBOM, OCHOBHBIC XapaKTEPUCTHKH.
[Tapa6ona. Kanonnueckoe ypaBHeHue. CBOHCTBa KPUBOI, OCHOBHbIE XapaKTEPUCTHKH.
O6nacTh pelieHWi JTUHEHHBIX HEpaBeHCTB. [paduyeckuii METON pelIeHUsS CHUCTEMBI
JMHEWHBIX HEPaBEHCTB C JIByMsI HEW3BeCTHBIMU. OONAcTh peIIeHU CHCTEMBbl JTMHEHHBIX
HEPABEHCTB.

agrwn
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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 IEPIEHIUKYISIPHOCTH 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.

BrinoHeHNe 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. PackpspITue 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. luddepennuaibuoe 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 3aJaHUI 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 3HAYCHHS (QYHKIIMA Ha OTpe3Ke. AJTOPUTM OTBICKaHHS
HarOOJIBIIET0 ¥ HAMMEHBILIETO 3HAYCHUI 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 TUITOBBIX 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 (QYyHKUM. VHTerpupoBaHne MpPOCTEHIINX
UppauoHanbHbIX 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 IIPEIEIOM.

3. Teopema o MpOU3BOAHOM MHTETpaja C IEPEMEHHBIM BEPXHUM IPEICIIOM.

4. BrIToJHEHNE TUIIOBBIX 3aJaHNUH 10 TEME

Tema 18. HecoGcTBeHHBIE U IBOiiHbIe MHTErpaJibl

1. TpubnuxeHHbIE METOABI BEIYMCICHUS ONPEICICHHBIX HHTETPaJIOB

2. Hcnonb3oBaHueE MOHATHUSA 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 9KOHOMUYECKOI TMHAMUKE

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 kadecTBa 0CBOCHHS AU CHHUIIINHBI

Texkymuil KOHTPOJIb U IIPOMEKYTOUHAsL aTTECTALMS OCYLIECTBIISIIOTCS B COOTBETCTBUU C
«IlonoxeHneM O TEKylleM KOHTPOJIE YCIIEBAEMOCTM M IPOMEXYTOYHOM  aTTecTaluu
oOyyaromuxcss B ABTOHOMHOM HeKOMMepueckoi opranusanuu «OO0pazoBaTenbHasi OpraHU3aIus
BBICLIETO 00pa30BaHUA» «Y HUBEPCUTET SKOHOMUKHU M YIIPABICHUS».

Bux mpomexyrodyHoM — arrecTanuud  —  3a4eT, Ok3aMeH. QPopMa IpoBencHUS
MPOMEKYTOYHOM aTTECTallMM — MUCbMEHHBIN YK3aMEH.

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

6. YueOHO-MeTOOAMYECKOE O0eceyeHne TN CIUILTHHbBI

1. [[TrapeBa I'.B., Breicmmas MareMaTwka: ONOPHBIA KOHCHEKT JIGKIUH /
I'.B..IITnapeBa. — Cumdeponons: AHO «OOBO» «YHUBEpCUTET 3KOHOMUKH U YIPABICHUSY,
2021. — 124 c. — TeKcT: 27IeKTPOHHBIH.

2. [Ixnapesa ['.B., Bricmas wMaTtematuka: y4deOHO-METOJHMUYECKOE Iocodue
(MeToauyecKue PEeKOMEHIAIUKA K MPOBEICHUI0 CEMHHAPCKUX (MpakTuueckux) 3ansaTtuil)/ [.B..
HIxapesa. — Cumdeponons: AHO «OOBO» «YHHUBEpCUTET S5KOHOMUKH U yIpaBiIeHus», 2021. —
78 c. — TekcT: PMEeKTPOHHBIM.

3. [MMmapesa I'.B., Beicmasg wmaremMaTuka: METOAUYECKUE PEKOMEHIALMUU 110
OpraHU3aIMu CaMOCTOATENbHON paboThl oOydaromuxcs / I'.B. IInapesa. — Cumdepomnons: AHO
«OOBO» «YHUBEpCUTET 3KOHOMUKH U yIIpaBieHus», 2021. — 58c.

4, [[rapeBa, I'. B. Breicmias Maremarnka (JIMHEWHas anredpa) : METOIUYECKHE
YKa3aHHUd K BBINOJIHEHUIO TUIOBBIX pacueToB. Jlns HampasiaeHuil noxaroroBku 38.03.01
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OkoHomuka, 38.03.05 busnec-undopmaruka (kBanupukanus — 6axanasp) / I'. B. IllnapeBa. —
Cumbeponons : YHUBEpCUTET 3KOHOMHKM W ympasinenums, 2020. — 57 c¢. — Texker
anekTpoHHblt // Lludposoit obpazoBarenbubiii pecypc [PR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/101397.html. — Pexxum goctyma: ajas aBTOPU3HP. MOJIb30BaTECH

S. [[Tuapesa, I'. B. MaremaTtudyeckuii aHainu3 :@ METOAUYECKHE YKa3aHUS K
BBITIOJIHEHHIO TUIOBBIX pacueroB / I'. B. IllmapeBa. — Cumdepornons : YHuBepcHTET
SKOHOMHMKM W ynpasienus, 2020. — 74 c. — Tekcr : osnekrtpoHHslt // Lludposoit
00pasoBaTenbHbBIN pecypc IPR SMART : [caiT]. — URL:
https://www.iprbookshop.ru/101399.html. — Pexwum noctymna: ajs aBTOpU3HP. MOJIb30BaTEICH

6. [[IrapeBa, I'. B. Beicmas wMaremaruka. JluneitHas anrebpa : yueOHO-
MeToaAnYecKoe mocodue (PEeKOMEHIANN IO CAMOCTOATEIbHOMY U3YyUEHHIO NUCHUILTUHEI) / I B.
[[TrapeBa. — Cumdepornons : YHUBEPCUTET dKOHOMHUKU M ympasieHus, 2022. — 108 ¢c. —
Texcr : anextponnsbiit // Ludposoit odpazoBarensHblil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/128043.html (mara o6pamienus: 16.01.2024). — Pexxkum mocryma:
JUIS aBTOPHU3UP. TOJIb30BaTeNei

7. IlepeyeHb OCHOBHOM M JONOJHUTEJIbHOI y4eOHOM JUTEPATYPbl, HEOOX0AMMOM A
OCBOCHMS JUCIHUIIIMHBI

@) OCHOBHAA TUMepamypa.

1. Muxun, M. H. Jluneiinas anrebpa. Y. 1. Marpuusl u onpenenurenu : ydyeOHoe
nocobue / M. H. Muxwumn, C. I1. Kypnuna. — Mocksa : Aii [ITu Ap Meaua, 2021. — 106 ¢. —
ISBN 978-5-4497-1349-0 (u. 1), 978-5-4497-1402-2. — Texkct : snexrponHsiii // udposoii
0o0pazoBaTenbHbBIN pecypc IPR SMART : [caiT]. — URL:
https://mwww.iprbookshop.ru/111179.html. — Pexwum noctymna: ajas aBTOPU3HP. MOJIb30BaTEICH

2. Muxun, M. H. Jluneiinas anre6pa. Y. 2. CucTembl JIMHEHWHBIX YpaBHEHUU :
yuebHoe nocobue / M. H. Muxun, C. I1. Kypauna. — Mocksa : Aii [Iu Ap Meaua, 2022. — 91
c. — ISBN 978-5-4497-1587-6 (u. 2), 978-5-4497-1402-2. — Tekct : SIEKTPOHHBINA //
Hudposoii  obOpazoBarenpHbli  pecypc IPR SMART :  [caéit] —  URL:
https://www.iprbookshop.ru/119112.html. — Pexum goctyma: s aBTOPU3HP. MOJIb30BaTECH

3. Boponuna, E. b. Matemarndeckuii ananus : yue6Hoe nocodue / E. b. Boponuna.
— 2-¢ m3a. — CaparoB : Hayunas kuura, 2019. — 159 ¢. — ISBN 978-5-9758-1745-7. —
Texcr : anextponHsbiit // Ludposoit odpazoBarensblil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/81022.html. — Peskum moctyma: 1uist aBTOPU3HUP. MOIb30BaTEIEiH

0) OononnumenvHaa 1umepamypa.

1. I'ynmaii, T. A. MaremaTtuka s CTYAEHTOB H>KOHOMHYECKHX HaIpPaBICHUHN :
yuebHoe mocobue / T. A. I'ymaii, A. ®@. Jlonrononosa, B. A. XKykoBa. — CraBpononp :
CTaBpoOIOIBCKUA TOCYapCTBEHHBIN arpapHblii yHuUBepcuter, 2021. — 88 c¢. — Tekcer :
anekTpoHHblt // Lludposoit obpazoBatenbubiii pecypc [PR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/121748.html. — Pexxum goctyma: ajas aBTOPU3HP. MOJIb30BaTECH

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

['oGapena [u ap.] ; mox penakuuent T. JI. @omuuenoit. — Mocksa : [Ipomereit, 2019. — 230 c.
— ISBN 978-5907100-22-0. — Texct : anextponHsiii // [{udpoBoit oOpazoBaTenbHbIN pecypc
IPR SMART : [caiir]. — URL.: https://www.iprbookshop.ru/94445.html. — Pexum mocryma:
JUTSL aBTOPHU3UP. TTOJIb30BaTeINeH

3. Maremarnueckuii aHaJIU3 IJIs1 SKOHOMHUCTOB : yueOHoe mocobue / coctaButenu M. T
[MamkeBnu [u np.]. — 2-e u3zng. — Hoocubupck : HoBocuOMpCKHMil TrocynapCTBEHHBIH
YHUBEPCUTET 3KOHOMHKHU | yrnpasienuns «HUHX», 2019. — 292 ¢. — ISBN 978-5-7014-0934-
5. — Texkcr : anextponnslii // Hudposoit obpazosarensublii pecype IPR SMART : [caiiT]. —
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URL: https://www.iprbookshop.ru/95188.html. — Pexxum goctyma: [uisi  aBTOPH3HP.
M0JIb30BaTENEN

4. Konnona, JI. II. Maremarnueckuii ananu3. IIpakTHKO-OpHMEHTHPOBAHHBIN Kypc C
dJIEMEHTAaMU KEHMCOB : y4eOHWK Ijisi OakajmaBpuara Mo HampapieHusM mnoarotoBku 38.03.01
«Oxonomuka» u 38.03.02 «Menemxment» / JI. I1. Kounosa, A. A. Poiios, . K. Crenansu. —
Mockaa : ITpomereii, 2019. — 280 ¢. — ISBN 978-5-907100-61-9. — Texkcr : aneKTpOHHBIH //
Hudposoii  obOpazoBarenpHbli  pecypc IPR SMART :  [caéit] —  URL:
https://www.iprbookshop.ru/94450.html (mara o6pamenus: 18.06.2022). — Pexum nocryma:
JUTSL aBTOPU3UP. MOJIb30BaTENEH

8. [lepeyeHn pecypcoB HH(POPMANIMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH «HTepHeT»,
He00XOAMMBbIX /151 OCBOEHHS TUCHUILINHBI

1. Unadopmammonno-npaBoBoii  moptan  «l'apant»: odumnmansHeii  caiit. — URL:
http://www.garant.ru — TekcT: 3J1eKTPOHHBIA.
2. Iludpomoit oOpazoBatenbHbId pecypc «IPRsmarty: odumuansubii caiit. — URL:

http:// www.iprbookshop.ru/ — Tekcr: 35eKTpOHHBIA.
3. DIeKTpOHHBIM CNpaBOYHUK 10 MartemaTtuke «lIpuknamHas marematwkay: O(HUIMATBHBINA
cait. — URL: http://www.pm298.ru/ — TekcT: 31eKTpOHHBII.

9. MeToauyeckue yKkazaHus 1Jisl 00y4arommxcst
10 OCBOCHHIO JUCHHIIJIMHBI

[Ipu mpoBeneHmid JEKIHi, CEeMHUHAPCKUX (MPAKTHUECKUX) 3aHATHH, CaAMOCTOSTEIbHOMN
paboTte 0OydaromUXCs MPUMEHSIOTCS MHTEPAKTUBHBIC (POPMBI MPOBEACHUS 3aHSATHI C IIENBIO
MOTPYKEHHSI 00YJaroNUXCsl B peasibHyt0 aTMochepy mpodhecCHOHATLHOTO COTPYIHUYECTBA T10
pa3penieHnto mpooieM, ONTUMATBHON BRIPAOOTKM HAaBBIKOB U KAYECTB OYIYIIEro CHEIHaUCTA.
WnuTepakTuBHBbIE (HOPMBI IPOBEACHUS 3aHATHUI MpenoaaraloT o0ydeHue B coTpyaHuuectse. Bee
YYaCTHUKH 00pPa30BaTENBHOIO IMpolecca (MpernoaaBaTesib U 00yJaronuecs) B3auMOJCHCTBYIOT
JIpyr C ApyroM, oOMEHHBAIOTCS HMHGOPMAIMEH, COBMECTHO PEHIAlOT MPOOJIEMbI, MOJICTUPYIOT
CUTYAIHIO.

B yueGHOM mpoliecce UCTIONMB3YIOTCS HHTEPAKTUBHbBIE (POPMBI 3aHITHIA:

- TBOpYECKOE 3a/laHue. BBIMOTHEHHE TBOPUYECKUX 3aJaHuil TpeOyeT oT oOydaromerocs
BOCIPOM3BEICHUE MOTYYEHHON paHee nHPopmaluu B opme, onpeaensieMoil mpernojaBaTeliem,
U TpeOyroIei TBOPUYECKOTO MOAX0/1a;

- rpymnmoBoe obcyxaeHue. ['pynmoBoe 00Cyx)aeHNuEe KOro-I11u00 BOIpOca HaMpaBiIeHO Ha
JOCTHIKEHUH JTYYIIEr0 B3aWMMOMOHUMAHHUS M CHOCOOCTBYET Jy4IIeMY YCBOCHHIO H3y4aeMOro
MaTepuaia.

B xone ocBOCHHSI TUCHHMIUIMHBI IPU MPOBEICHUN KOHTAKTHBIX 3aHSATHUH HCIIONB3YIOTCS
ciaenyromue (GopMbl 00ydeHUs, CIOCOOCTBYIOIIME (HOPMUPOBAHUIO KOMIICTCHITUIN: JIEKIIMH-
JTUCKYCCUM; KEHC-METOM; pelIeHHe 3a/lay; CUTYallMOHHBIM aHanu3; oOcyxkieHue pedepaTtoB U
JOKJIaJIOB; pa3paboTKa rPpyHIOBBIX MPOEKTOB; BCTPEUH C MPEICTABUTEIISIMUA TOCYIAPCTBEHHBIX U
OOLIECTBEHHBIX OpPraHU3alni.
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10. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHH, HCTIOIb3yeMbIX NMPH O0CYIIECTBICHUH
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 cerb  «MHTepHer»  (Hampumep,
«Googlechrome»);

*IporpaMMel, AEMOHCTPAIMK BUEO MaTepHUajIoB (Harmpumep, npourpsiBaresb « Windows
MediaPlayer»);

*mporpaMMbl Uil JAEMOHCTpAallMM M CO3JaHus Npe3eHTanui (Hampumep, «Microsoft
PowerPoint»).

*TaOmuaHBIN poreccop (Hampumep, «Microsoft Excel»).

11. Onucanue MmaTepuajbHO-TEXHUYECKOT0 o0ecneyeHusi, He00X0TUMOro 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
IOPOBOJATCS B OOJIBIION ayJUTOPUHU, HCIIOJIB30BaTh MPOEKTOpP Ul JEMOHCTpAIMM CJIaiI0B,
cXeMm, TaOJIMIl M TPOYero marepuaia, MyJIbTHMeAuiiHbIe mpoekTopsl Epson, BenqViewSonic;
9KpaHbl AJIs TPOEKTOPOB; HOYTOYKH Asus, Lenovo, MEKpO(hOHBL.
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