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AHHOTADIMA

WHaeke AMCIUILUTUHBL IO
y4eOHOMY IIaHy

HanmeHoBaHne TUCIAIIIINHEL

B51.0.09 Beiciiasg MmaTeMaTuka
Llenb uzyyenus ®opmupoBaHue y 0OydJalOmUXCAd CHUCTEMbl 3HAHWHA ¥ HAaBBIKOB IIO
JMCIUTITAHBL BBICIIEHl MaTeMaTHKe, HEOOXOAWMBIX [UIsI PEMIeHUs [MOCTaBICHHBIX

YIpaBIEHUYECKUX 3a/1a4.

MecTo TUCIMILTAHEI B
ctpyktype OIIOIT

JucuuninuHa oTHOCHTCS K 00s13aTebHON yacTu Ooka 1. «Aucuuminael
(Momynn)» mporpamMMel OakanaBpuaTa

KoMnerenmuu,
(hopMupyembIe B pe3yibTaTe
OCBOEHUS TUCITUTUINHBI

VK-1, OTTK-3

ConeprxaHue TUCITUTUTHHBI

Paznen 1. Anre6pa maTpun
Tema 1. MaTpuis.
Tema 2. OOpatHas MaTpuIa
Tewma 3. CucteMbl THHEWHBIX alTeOpanyecKuX ypaBHEHHM.
Tema 4. HccrnenoBanue cHCTeMbl m  JUHEWHBIX ypaBHEHUH ¢ n
HEU3BECTHBIMHU.
Paznmen 2. BexTopHast anredpa
Tema 5. DiieMeHTBI BEKTOPHOM anreOpbl
Tewma 6. JIuneiinble BEKTOpHbIE IPOCTPAHCTBA
Tema7. JluneitHple 0TOOpaKEHUS
Paznen 3. AmnamuTHueckas TreoMeTpuss Ha IUIOCKOCTH M B
MIPOCTPAHCTBE
Tewma 8. JInHMA Ha TUIOCKOCTH
Tema 9. [IpsiMas 1 IOCKOCTh B IPOCTPAHCTBE
Paznen 4. Beenenue B aHanus
Tema 10. dyHkMMN
Tema 11. Ilpenensr pyrKITHit
Tema 12. HenpepbiBHOCTH PyHKIIMIH
Pasnen 5. luddepeninanbaoe ucyucieHue QyHKIUN 0aHON
MEPEMEHHOU
Tewma 13. [lpousBoanas u muddepernuan QyHKIUN
Tema 14. [IpunokeHne MpoU3BOTHON
Pasmen 6. JluddepennuanpHoe wucumcnenne QGYHKIUHA HECKOIBKUX
MEPEMEHHBIX
Tema 15. @yHKITUN HECKOIBKHUX MTEPEMEHHBIX
Paznen 7. aTerpanbHoe CUUCIEHNE
Tewma 16. [lepBooOpa3Has GpyHKIMS U HEONpEAeIeHHBIH HHTErpal
Tema 17. OnpeneneHHbI HHTETPAT
Tema 18. HecoOcTBeHHBIC 1 JBOWHBIE WHTETPAIBI
Paznen 8. Auddepennuansubsie ypaBHeHUS. Psiibt
Tewma 19. Jluddepennmansapie ypaBHEHH IEPBOTO MOPSAKA
Tema 20. UucnoBble U CTENCHHBIE PSIBI

OO0mas TpyI0eMKOCTh
JIACIATUIAHBI

OO01mass TpyJA0EMKOCTh JTUCIMILIMHBI COCTABJISICT 8 3a4eTHBIX CIUHUIL
(288 gacog)

dopMa MPOMEKYTOUHOMN
aTTeCTaluu

3auer, dK3aMeH




Conep:xxanue

1. Uenp u mepeueHb IUIAHUPYEMBIX pE3YyJIbTaTOB OOydYeHHs 10 AMCLUIUIMHE,
COOTHECEHHBIX C IJIAHUPYEMbIMU pe3yJIbTaTaMH OCBOCHHUS IIPOTrpaMMbl OakaiaBpuaTa

2. Mecto aucuumiuussl B ctpykrype OITOII 6akanaBpuata

3. O0beM [IUCHUIUIMHBI B 3a4eTHBIX €IMHULAX C YKa3aHHEeM KOJIMYecTBa
aKaJIeMUYECKUX YacOB, BBIJCICHHBIX HAa KOHTAKTHYIO paboTy o0Oydarommxcst c
npernoaaBaresnieM (110 BUAAM 3aHITHI) U Ha CAMOCTOSTENbHYIO paboTy 00ydaromuxcs

4. Copepxanue JUCHUIUIMHBI, CTPYKTYPUPOBAHHOE 110 TeMaM (pa3jienam) ¢ yKazaHueM
OTBEJICHHOT0 HAa HUX KOJMYECTBA aKaJeMHUUECKHUX YacOB U BUIOB yUEOHBIX 3aHATUI

5. KoHTpoJib KauecTBa OCBOEHUS TUCIUILIIMHBI

6. [lepeueHh OCHOBHOM M JIOMIOJIHUTEIILHON yU4eOHOU JIUTEpaTyphbl, HEOOXOIUMOM ISt
OCBOEHUS AUCLUITIINHBI

7. Ilepeyenn pecypcoB MH(DOPMALIMOHHO-TEIEKOMMYHUKAMOHHON ceTu «HTepHeTY,
HEOOXOUMBIX JIJIl OCBOCHUS AUCHHUIIIMHBL. . ..o .vveneennennnen.

8. Metoanueckue yKazaHus Ui 00y4aroIluXcs 0 OCBOSHUIO JUCIUILTAHBI

9. IlepeueHr MH(POPMALMOHHBIX TEXHOJOTWH, HMCIIOJIB3YEMbBIX MpPHU OCYIIECTBICHUH
00pa3oBaTeNbHOTO Mpollecca MO TUCHUIUIMHE, BKIIOYas MepedYeHb MPOTrPaMMHOIO
oOecrieyeHns U HHPOPMAITMOHHBIX CITPABOYHBIX CHCTEM (IIPU HEOOXOIUMOCTH )

10. Ormucanue MaTepUAIbHO-TEXHUYECKOrO0 obecredeHus, HeoOXOauMOro i
OCYILECTBIICHHS 00Pa30BATEIBHOTO MPOLECCA MO JUCIUTUIAHE . . ...t eeeee e eenee s
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1.Ilenb u nepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUsl N0 JMCHHUIJINHE, COOTHECEHHBIX
¢ IVIAHMPYEMBbIMH Pe3yJIbTATAMH OCBOEHHUSI IPOrpaMMbl faKajaBpuarTa

[enpro wW3yueHUs MUCHUILUIMHBI «BhICIIas mareMaTuka» sBisieTcs (OPMUPOBAHHE Y
00y4JaroluXxcsi CUCTEMbl 3HAaHWM W HaBBIKOB 10 BBICHICH MaTreMaTHuKe, HEOOXOIUMBIX st
pEIIeHUS TOCTABJICHHBIX YIPABJICHUECKUX 3a/1a4.

B pesynbrare ocBoenus OIIOIl OGakamaBpuara o0O0ydYaroOIIMACS JODKEH OBJIAICTh
CIICYIOIIMMHU PE3yJIbTaTaMu 00yUYEeHUS 110 TUCIUILIHHE:

Koambt Pe3yabTaThl IlepeyeHb MIAHMPYEMbIX Pe3yJIbTATOB 00YUeHHS
KOMIIeTeHIIUH OcBoenus OITIOII 0 JMCIHUILINHE
YK-1 Cnocoben VK-1.1. 3naet npunIunsr coopa, ordbopa u

OCYIIECTBJIATD MOUCK,  |06001meHns] HHPOPMAIINH, METOIUKA CUCTEMHOTO
KPUTUYECKHUM aHAJIU3 U

[10/1X0/1a JJIsl pelIeHUs TPOPECCUOHANTbHBIX 3a/1a4.
cuHTe3 uHbopMaIumy,

HPUMEHATE CUCTEMHBIN VK-1.2. YMeeT aHAIU3UPOBaTh U CUCTEMATU3UPOBATh
MOJXOJ AJISl PEeLICHUS

IIOCTAaBJICHHBIX 3aJa4

[PA3HOPOAHBIE TaHHBIE, OLIEHUBATH 3((HEKTUBHOCTh
[IpoLielyp aHalu3a MPoOJieM U MPUHATHUS PEIICHUN B
podeccnoHanbHOM e TENbHOCTH.

VK-1.3. Bnangeer HaBblKaMHM Hay4yHOrO IIOMCKa U
[pakTU4yeckod  paboTbl ¢  MH(OPMALKUOHHBIMU
MCTOYHMKAMHM, METOJJAMHU TIPUHSTHUS PEIICHUMA

OIIK-3 Crniocoben OIIK-3.1. [Tpumensier COOTBETCTBYIOIIUH]
HCTI0JIB30BATh MaTeMaTHYECKUM anmapar g pelleHus  3ajad
Heo0Xo/Mbie podecCcHOHATBLHON eATeTbHOCTH.

MaTeMaTHYecKue

METOIBI U peHICHUA  |OI1K-3.2.  AHaiu3upyeT  €CTECTBEHHOHAYUYHYIO
3ama4 CYLUIHOCTb  MpoOJieM, BO3HUKAIOUIMX B  XOJe
Npo)eCCHOHATBHOMI podecCuOHANTBHON eATeTbHOCTH

JeSITeIbHOCTH

2.Mecto qucuunauebl B ctpykrype OIIOII 6akanaBpuara

Jucuumnuaa 51.0.09«Breicimas MaTeMaTHKa» OTHOCHUTCS K 00s3aTeIbHOM JacTH Oyoka 1.
«ducnuminnel (Moaynu)» yueOnoro rutana OITOII 6akanaBprarta o HarpaBIEHUIO MOATOTOBKU
10.03.02 «MupopmarmonHas 6e3onacHocTby». JucuumianHa «Beiciias MaTeMaTuka» U3ydaercs
oOyuaromuMucs ouHoi Gopmbl oOyueHust B 1, 2 cemecTpax, OYHO-3a04HON (POPMBI 00yUEHHST —
B 1, 2 cemecTpax.

3HaHMS, YMEHHS M HAaBBIKHM, IOJIyY€HHbIE TpPU H3YYEHHHM TUCIUIUIMHBI «Bpiciias
MaTeMaTHKa», OyayT HEOOXOOUMBI JUii YIJIyOJEHHOTO UM OCMBICICHHOTO BOCIPHSTHS
JUcIUIUIH: «ba3bl TaHHBIXY, «/{ucKpeTHas MaTeMaTuKa»

3.06'beM AUCHUIIJIMHBI B 3Aa4Y€THBIX €/IMHULAX ¢ YKA3AHUEM KOJIUYECTBA AKAACMHUYCCKUX
4aC0B, BbIJIEJICHHBIX HA KOHTAKTHYIO pa0oTy 00y4arIMUXCcs ¢ mpenojaBaresieM (110 BUAAM
3aHSATHI) THA CAMOCTOSITEIbLHYIO PA00TYy 00y4aIOIIMXCA
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OO6mmas Tpy10eMKOCTh (00beM ) IuCcIUIUIMHBI cocTaiseT 10 3aueTHbIX equnull (3.€.), 360

AKaACMHUYCCKHX 4aCOB.

3.1. O0béM TMCUMILUIUHBI 10 BUAAM YUeOHBIX 3aHATHII (B Yyacax)

st ounoii popmbl 00yueHust
O61mas TpyA0EMKOCTh AUCHHUILUINHBI cocTaBisieT 8 3a4éTHbIX equHull 288 yacoB

O0BEM TUCHUIIIINHBI

Bcero uacos

OOmIast TPyA0EMKOCTh AUCIUTLTUHBI 288
KonraktHas pabora 90
AyautopHas paboTa(Bcero): 90
Jlexumn 44
CeMuHapbl, NPAaKTUYECKUE 3aHATUS 46
CamocrosiTenbHas padbota o0ydaronuxcs (BCero) 162
Kypcosas pabora -

3auer +

DK3aMeH 36

151 ouHO0-3204HOM GopMBI 00yUeHH s
OO6mas TpyJ0éMKOCTh JUCIUILIINHBI cocTaBisieT 288 3au€THpix enuuuil 288 yacos

O0BLEM TUCHUILTTHHBI

Bcero yacon

OO611ast TpyA0€MKOCTh JUCITUTUIHHBI 288
KonraktHas pabora 78
AynuropHas pabota(Bcero): 78
Jlexkuun 36
CeMUHApBI, MPAKTHYCCKUE 3aHSITUS 42
CamMocTosiTenbHast paboTta o0yyarouiuxcs (BCero) 174
Kypcosas pabora -

3auer +

DK3aMeH 36

4. Coep:xkanue TUCHUIIMHBI, CTPYKTYPHMPOBAHHOE N0 TeMaM (pa3aejiam) ¢
YKa3aHHeM OTBEeJCHHOI0 HA HUX KOJIMYeCTBA aKaJleMHUYeCKMX YaCOB U BH/I0B

yueOHBbIX 3aHATHI

4.1. Pa3znenbl IMCUMILVIMHBI M TPYA0EMKOCTb M0 BUAAM Y4eOHBIX 3aHATHII (B
aKaJeMHU4YeCKHX Yacax)

HauMeHoBaHue TeMbl

No rembl

Bcero KoandecTBO yacos
o |8 KonTrakTHas padora Bueayaur.
& | RC padora
@) © Jleknun IMpakTuuec | Camocr.




KHe padora
o 1 2| 9| 8| 9 ¢
¢ 1 8|8 28|82
S|lo || oc | @ |0
Pa3jnen 1. Anreopa maTpuir 56 56 8 8 12 10 36 38
1. [Marpuibl 10 10 2 2 2 2 6 6
2. |O06parHas maTpuIa 14 14 2 2 2 2 10 10
3. |Cucrembl TUHEHHBIX } 14 14 5 9 4 4 8 8
anredpanvyecknux ypaBHEHUH
4. |UccnenoBaHue CUCTEMBI m
JUHEHHBIX YpaBHEHUHN C N 18 18 2 2 4 2 12 14
HEH3BECTHBIMH
Pa3nen 2. BektopHast anredpa 48 48 8 6 8 8 32 34
5. |DneMeHTHhI BEKTOPHOM anreOphl 12 12 2 2 2 2 8 8
6. |JIuHeliHBIC BEKTOPHEIC 16 16 5 2 5 2 12 12
IPOCTPAHCTBA
7. |JluneliHbie 0TOOpAXKCHUS 20 20 4 2 4 4 12 14
Pa3jnen 3. AHanuTuyeckasi reoMeTpusi 40 40 4 5 4 0 32 38
HA MJIOCKOCTH U B MPOCTPAHCTBE
8. |JIuHus Ha TUIOCKOCTH 20 20 2 2 2 0 16 18
9. |[Ipsmas u IJIOCKOCTh Bl 9 20 5 5 16 20
IPOCTPAHCTBE
Pasnen 4. BBenenue B aHa 3 34 34 6 6 6 6 22 22
10. | dyHk1MM 12 12 2 2 2 2 8 8
11. |Ipenensr GyHKIMN 12 12 2 2 2 2 8 8
12. |HenpepbIBHOCTD (hyHKIIHIA 10 10 2 2 2 2 6 6
Pasnen 5. MuddepenunanbHoe
UCYHCJIeHHe dyHkuuii oaHOil| 46 46 6 6 6 6 34 | 34
nepeMeHHOoMn
13. |TpousBoaHas u auddepeHmat 26 26 4 4 5 4 18 18
byHKIIUN
14. |IIpunoxenue Nporu3BOIHOM 20 20 2 2 2 2 16 16
Paznen 6. Auddepenuunanbuoe
ucuyucjieHme (QyHkuuii Heckoabkux| 16 16 2 2 2 2 12 12
nepeMeHHBIX
15. | OyHKIMU HECKOJIBKUX NEPEMEHHBIX | 16 16 2 2 2 2 12 12
Paznen 7. UnTerpajibHOe MCUMCICHHE 50 50 6 4 6 6 30 40
16. | ITepBooOpazHas byHKIHSA LI 18 5 5 5 9 4 14
HeolpeesIeHHbIH MHTErpaj
17. | OnpeneneHHbIH HHTETpAT 18 18 2 2 2 2 14 14
18. |HecoOcTBEHHEBIE u JIBOMHEIE 14 14 5 2 5 10 12
WHTETPAJIbI
Pa3nen 8. luddepennuanbHbie 34 34 6 9 6 4 16 28
ypaBHeHus1. Psaabl
19. | luddepenunanbHbie ypaBHEHUS 29 29 5 5 2 4 8 16
MIEPBOTO MOPSIIKA




20. |YucnoBbie U CTETICHHBIC PSIIBI 12 12 2 2 8 12
Bceero mo qucuumimne 252 | 252 | 44 36 46 42 | 162 | 174
Konrpoin 36 36
Hroro 288 | 288 | 44 | 36 | 46 | 42 | 228 | 174

4.2. Copep:xanue IMCUMILIMHBI, CTPYKTYPHPOBaHHOE IO TeMaM(pa3aeiam)

Pa3pnen 1. Anreopa maTpun

Tema 1. MaTpuupbl.

Henu u 3ama4n AUCHUILIUHBIL.

[TonsTre MaTpuIlbl, OOIMI BUA MaTpullsl. PaBHbie MaTpuibl. Buasl Mmatpuil. JInnelinbie
ornepanuy HaJ MaTpPULIAMHU: CJIOXKEHUE MAaTpHUl, YMHOXEHHE MaTpulibl Ha uucio. CBoiicTBa
onepauuii. Onepauuy Haja MaTpULIAMHU: TPAHCHOHMPOBAHHWE, YMHOXeHHEe maTpull. CBOMCTBa
onepauvii. JInHelHas 3aBUCHMOCTb CTPOK MaTpPHIIBI.

Tema 2. O6paTHast MaTpuna

Onpenenureny KBaapaTHbIX MaTpull. CIIoCOOBI BEIYUCICHUS ONPeAeTuTeNe 2-ro, 3-r0 U
BbICIIMX TopsAAKoB. CBolicTBa ompenenuteneii. MUHOpbHI W anreOpanyecKkue IOMOTHEHHS K
alieMeHTaM. BpbluncineHue omnpeaenuTens pas3lioKEHHEM 10 CTpoke (crosbiy) (Teopema
Jlamaca).

OO6parnas maTpuiia. AJTOPUTM BBIYUCIICHHS] OOpaTHOM MaTpuilbl. PereHne MaTpuuHbIX
ypaBHeHul Buna AX=B, XA=B.

DneMeHTapHbIe TpeoOpa30BaHMs MaTPUIbl. DKBUBAJIEHTHOCTh MaTpuil. PaHT MaTpuIisl U
crocoObl ero BelumMcieHus. CBoiicTBa paHra marpuiisl. bazucHeiii MmuHop matpuiisl. Teopema o
paHre MaTpHIIbL.

Tema 3. CucremMbl JIMHEHHBIX aJredpan4ecKux ypaBHeHH.

Cucrempl nuHeiHbIX anredOpamdeckux ypaBHeHuil (CJIAY). Pemenne CJIIAY. Buast
CJIAY. Pemenne cucteM JIHHEWHBIX YpaBHEHHH MeTonoM oOpaTHOW Matrpuilsl. Teopema
Kpamepa. Penienue cucrem JIMHEMHBIX ypaBHEHUN MeTo10M Kpamepa.

Pemenue cucreM JMHENHBIX ypaBHEeHHM MeTtonoM [aycca. Pemenne cucrtem JMMHEHHBIX
ypaBHeHui metonom JKopaano — I'aycca. [Ipumenenne meronoB ['aycca u XKopaano — ['aycca k
PELICHUIO CUCTEM JIMHEHHBIX YPaBHEHUH.

Tema 4. UccaenoBanue cucTeMbl M JHHEHHBbIX YPABHEHU ¢ N HEM3BECTHBIMM.

Kputepuii coBmectumoctu CJIAY (Teopema Kponekepa-Kanemnu). HccnemoBanue
CHUCTEM M JINHEWHBIX YPABHEHMI C N HEU3BECTHBIMH.

OOmuit TOpsAIOK pelIeHHs] CHCTeMbl IUHEHHBIX YypaBHeHHH. PemeHume cucreM m
JUHEWHBIX ypaBHEHUW C N HEU3BECTHBIMH B CIydae, €CJIM PaHT CHCTEMbl MEHBIIE YHCIIa
HEU3BECTHBIX.

CucreMbl TUHEHHBIX OJHOPOJHBIX YpaBHEHUH. DyH1aMeHTalIbHAs CUCTEMA PEIICHUH.

Monens JIeoHThEBa MHOTOOTpACIIEBOM IKOHOMUKH (OalaHCOBBIN aHAN3).

Pasnea 2. BektopHnas anredpa

Tema 5. J1eMeHTHI BEeKTOPHOI ajredpbl

BekTop Ha MmIOCKOCTM M B NIPOCTpaHCTBE. JIMHEWHBIE omepanuu HajJ BEKTOpaMH B
reomerpuueckoit ¢popme. [lonstue 6azuca BEeKTOpOB B mpocTpaHCTBe. Pa3noxkeHue BekTopa Mo
6a3ucy. OpToHOpMUpPOBaHHBIN 0a3uc B mpocTtpaHcTBe. [IpsiMoyronapHas cucremMa KOOpJIWHAT B
npocTpaHcTBe. Pa3znoxkeHne BekTopa IO OPTOHOPMHUPOBAaHHOMY O0a3uCy B IPOCTPAHCTBE.
JIuneiiHble onepanyuy Haj BEKTOpaMH, 3aJaHHBIMU KOOPAUHATAMHU.




CkangpHoe TpOM3BEACHUE BEKTOPOB, €ro CBOWCTBA. BbIpakeHHE CKaJIpHOIO
MIPOU3BEICHU 4epe3 KOOPAUHATBI BEKTOPOB. YTOI  MEXKIy BEKTOpaMH. Y CIOBUSA
KOJUIMHEAPHOCTU U OPTOrOHAJIBHOCTH BEKTOPOB. BEKTOpHOE NpOU3BENEHHE BEKTOPOB, €r0
cBoiicTBa. BbIpaskeHue BEKTOPHOTO MPOM3BEACHMS YEPE3 KOOpAMHAThl BEKTOpoB. CMellaHHoe
MIPOU3BEJICHUE BEKTOPOB, €ro CBOICTBA. BbIpakeHHE CMEIIAHHOIO ITPOMU3BEIICHUS 4Yepe3
KOOPJHMHATHI BEKTOPOB

Tema 6. J/Inneiinbie BEeKTOPHbIE IPOCTPAHCTBA

N — MepHbIM BekTOp. JIMHEHHBIE onepanuu HaJg N — MEPHBIMU BEKTOpaMH. JIMHeWHas
3aBHCHUMOCTh U HE3aBUCUMOCTb BEKTOpOB. JIuHeliHoe (BekTOopHOE)pocTpaHcTBO. basuc u
Pa3MEpHOCTh JIMHEMHOIO IpOCTpaHcTBa. EBKIMAOBO IpOCTpaHCTBO. JIMHEWHOE N-MepHOE
npocTpaHcTBO. bazuc u pa3MepHOCTh N-MEPHOTO JIMHEWHOIro npocTpaHcTBa. [lepexon k HoBomy
0a3ucy B JIMHEHHOM IIPOCTPAHCTBE. 3aBUCHMOCTb MEXAY KOOpAMHAaTaMU BEKTOpa B pa3HBIX
Oa3zucax.

Tema7. JInneiinble 0TOOpaKeHUsI

Jlunelinbie omepaTopbl (0oTOOpakeHMs, mpeoOpa3oBaHust). JleHCTBUS HaJ JTMHEHHBIMHU
omneparopamu. Marpuna JIMHEWHOro omeparopa. TeopemMa 3aBUCUMOCTH MEXIy MaTpULaMU
OJIHOTO U TOTO ke omepaTopa B pa3HbiXx Oazucax. CoOCTBEHHbIE 3HAYEHUS U COOCTBEHHBIE
BEKTOpHI JIMHEHHOro omeparopa. HaxoxaeHue CcOOCTBEHHBIX 3HAYEHUH U COOCTBEHHBIX
BEKTOPOB JIMHEHHOTO oneparopa. JInHeitHas Moaens oOMeHa.

Pa3nen 3. AnHanuTn4yecKasi reoMeTpHs HA IJIOCKOCTH H B IPOCTPAHCTBE

Tema 8. JInHuA HA NJIOCKOCTH

JIuHMsT Ha IUIOCKOCTU. YpPaBHEHHME JIMHMM HA IUIOCKOCTH. YPaBHEHUs INPAMON Ha
IUIOCKOCTH. YpaBHEHHE MPSAMON ¢ yriaoBbIM Koddduuumentom. OOmiee ypaBHEHHE NPSIMOI.
YacTHble cityyau oOIIEro ypaBHEHHs NpsAMON. YpaBHEHHE NPSAMON, IPOXOAALIeH yepe3 TaHHYIO
TOYKY B JIAaHHOM HAIIPABJICHUH. Y paBHEHHUE IIPSAMOM, IPOXOSIIEH Yepe3 ABE TOUKU. Y PaBHEHHUE
IPSIMOM B OTpE3Kax. Y paBHEHHE MPSAMOH, MPOXOAALIEH Yepe3 NaHHYI0 TOUKY IEPIEHANKYIISIPHO
JAHHOMY BEKTOPY. YTOJI MEXAY NPSMBIMU. Y CIOBUE NApAJUICIBHOCTA U NMEPIEHIUKYISIPHOCTH
npsiMbIX. PaccTosiHrE OT TOYKHM 10 IPSIMON.

Kpussie BToporo nopsiaka. OxpyxHocTts. Kanonnueckoe ypaBHenue. CBoiicTBa KpUBOii,
OCHOBHBIE XapaKTepuCTUKU. Jsunnc. KaHoHnueckoe ypaBHeHHe. CBOWMCTBa KpUBOM, OCHOBHBIE
xapaktepuctuku. ['unepbona. Kanonmueckoe ypaBHeHue. CBOHCTBa KpHUBOW, OCHOBHbBIE
xapaktepuctuku. IlapaGona. KaHoHmdeckoe ypaBHeHue. CBOMCTBa KpHUBOI, OCHOBHBIE
XapaKTEPUCTUKH.

Tema 9. IIpsiMasi M II0CKOCTH B NPOCTPAHCTBE

YpaBHEHHE IUIOCKOCTH B IIPOCTPAHCTBE, MNPOXOIALIECH Yepe3 JAHHYI TOUYKY
NEepIEHIUKYJIIPHO JaHHOMY BekTopy. OOliiee ypaBHEHUE IIIOCKOCTH B MPOCTpaHCcTBe. YacTHble
Cily4ad OOILEro ypaBHEHHUs IUIOCKOCTU. YPaBHEHHE IIJIOCKOCTH B IPOCTPAHCTBE, MPOXOASIIEH
4yepe3 TpU JAaHHBIE TOYKH. YPABHEHME IIJIOCKOCTH B IIPOCTPAHCTBE B OTPE3KAX. YTOJI MEKIY
IIJIOCKOCTSIMU, YCIIOBUS NMAapaJLIEIbHOCTH U MEPIIEHIUKYIIIPHOCTH IBYX IUIOCKOCTEN.

Kanonnueckoe ypaBHeHHME MpsAMONM B NPOCTPAHCTBE. YpaBHEHHE IPSAMOM B
IPOCTPaHCTBE, MPOXOAsmel dyepe3 nBe Touku. OOIiee ypaBHEHHE NPSIMOMl B MPOCTPAHCTBE.
[lepexon oT oO1Iero ypaBHEHUS K KaHOHMYECKOMY. YTOJ MEXIY HPSIMBIMU B IIPOCTPAHCTBE.
VYcnoBue napajsienbHOCTH U IEPIEHAUKYIIIPHOCTH MPSMBIX B IIPOCTPAHCTBE.

Boinykible MHOXecCTBa B n-MepHOM MHpocTpaHcTBe. OOnacTh perieHui JMHEWHBIX
HepaBeHCTB. ['paduueckuii MeTon pelIeHHs CUCTeMbl JMHEWHBIX HEPaBEHCTB C JIByMs
Heu3BecTHbIMH. O0JIacTh pelIeHU cUCTeMBl M JIMHEHHBIX HEPABEHCTB C N HEU3BECTHHIMHU.

Pa3znen 4. Beenenne B anau3



10

Tema 10. ®ynkuun

Yucna. [ToHssTHE KOMIUIEKCHOTO YMCIIA, JEUCTBUS HAJl KOMIUIEKCHBIMU YU CIIAMH.

[Tonsitue MHOkecTBa. (OCHOBHBIE TIOHATHA TEOpPHUM MHOXecTB. Omepanuu  Haj
MHOkecTBaMU. OCHOBHBIE UYHCIIOBbIE MHOXKECTBA.

[Tonsitue Qynkuuu. CnocoObl 3amanus QyHKkIuH. OCHOBHBIE CBOMCTBA (YHKIUU.
Knaccudpukanus ¢ynkuuit. OCHOBHbIE 3yIeMeHTapHble (QYHKUMHM H uX rpaduku. CroxHas
bynkuus. OOparHas ¢yHkuus. DyHknus, 3amaHHas HesBHO. [IpeoOpaszoBanme rpadukoB
¢yukuuii. [Ipumenenue QyHKIMA B SKOHOMHUKE.

Tema 11. Ilpenennbl GpyHKIuU

UucnoBele mocaen0BaTeNbHOCTH. OrpaHUYeHHbIE U MOHOTOHHBIE I10CJIE0BATEIbHOCTH.
IIpenen 4wncIOBOM MOCIENOBATENBHOCTH. ['€OMETpUUECKHMI CMBICH TIpelnenaa YUCIOBOU
nocJyea0BaTenbHOCTH. [Ipu3HaKu cyliecTBOBaHUS Ipeaea.

[Ipenen ¢pynknum B 6eckonedHocTH. [Ipenen dynkmuu B Touke (mo Komu u mo I'eiine).
OcHOBHBIE TeOpeMbl O mpenenax (yHKuud. beckoHeunHo wmanble W OeCKOHEUHO OoJbIINe
BEJIMUMHBI, UX CBOMCTBA. 3aMeuaTelibHbIe peesbl. PackpbiTe HeonpeaeeHHOCTEeH pa3InuHbIX
THUTIOB.

Tema 12. HenpepbIBHOCTH (pyHKUMI

OpHocroponHue npezaensl. HenpepeiBHOCTE (DyHKIMIT B TOUKE W Ha WHTEpBaje. TOYKH
paspbiBa (QyHkiuu. Krnaccuduxamums touek paspeiBa. KycouHo-HempepbIBHbIE (DYHKIIHH.
CpoiicTBa (QyHKIHMH, HENPEpPHIBHBIX B TOYKe. HeENmpephIBHOCTH 3JIEMEHTapHBIX (OYHKITHIA.
CaoiicTBa (yHKIUH, HETIPEPHIBHBIX HAa OTPE3KE.

Paznen 5. ludgdepennnanbHoe ucuucjienue GyHKuuii 0JHOI nepeMeHHOI

Tema 13. IIpousBoaHas u AuddepeHnna pyHKuuu

3ajaun, NPUBOAALIME K IOHATHIO Hpou3BogHOW. OmnpeneneHue IMPOU3BOAHOM, ee
FEOMETPUUYECKUN, MEXAaHUYECKUN U IKOHOMUYECKUI CMbICI. CBSI3b MEXAY HENPEPHIBHOCTHIO U
muddepeHpyeMoctbio  GyHKIMU. [IpoM3BOJHBIE OCHOBHBIX 3JI€MEHTapHBIX (QYyHKIUIL.
OcnoBHbIe TipaBuiIa AuddepeHnnpoBaHus.

[TpousBoaHas cnoxkHoit u oopatHoil pyHkuui. JuddepennupoBanue HessBHOW (HyHKIUU.
Jlorapudmuueckoe auddepenurponanue. [IponsBoaHble BhICIINX MOpAAKoB. Vcmonb3oBaHue
MIOHSITHS IPOU3BOIHOM B SKOHOMUKE.

[Tonsitue muddepennuana ¢yakuun. CpoiictBa nuddepennuana. HMHBapuaHTHOCTH
muddepenmana. Anddepennnanst BHICIINX TOPSAKOB.

Tema 14. Ilpuiioxkenue Npon3BOIHOMN

OcHoBHBbIE TeopeMbl 0 auddepenunpoBannu GyHkuu: Teopema dPepma Teopema Poss,
teopeMa Jlarpanxa, reopema Komm. [IpaBumno Jlonurans aJisi BEBIYMCIEHUS HEONIPEIECTEHHOCTEM.

[Tpu3Haku Bo3pacTaHusi U yObIBaHUS (YHKLIUHU. DKCTpEeMyMbl GYHKIIMH, HEOOXOAUMOE U
JIOCTAaTOYHBIE yCIOBHS SKcTpeMyMa QyHkiuu. HanOosnpiee 1 HauMeHblee 3HaYeHUsT PYHKIMU
Ha OTpe3Ke. AJITOPUTM OTHICKAHHMsI HauOONbLIEr0 M HAMMEHBIIETO0 3HAYEHUH HeNpepbIBHON
¢yHkuuu Ha otpeske. BwimykiocTs rpaduka ¢(yHkiuu. JlocTraTouyHOe YCIOBHE BBITYKIOCTH
¢yukun. Touku nepernba. HeobOxoaumoe M 10CTaTOYHOE YCIOBHUS Meperuda. ACHUMITOTHI
rpaduka QyHkuuu. [lpumeHeHne nNpou3BOAHON K HMccaeI0BaHNI0 (YHKIUU U TOCTPOCHUIO ee
rpaduka: cxema MoJIHOrO UCCIEIOBaHUS (PYHKIIUH.

Paznen 6. Iuddepennnanbuoe ncuuciaieHue PyHKIUNH HECKOJIbKUX MepeMeHHbIX

Tema 15. ®yHKIIUH HECKOJIbKHX MepeMeHHbIX

@DYHKIMHY HECKOJBKUX MepeMeHHbIX. DyHKIIMU ABYX NepeMeHHbIX. O01acTh onpeaeneHus
u rpaduk (yHKIMH ABYX NepeMeHHbIX. JIuauu ypoBHs. [Ipenen u HempepbIBHOCTh (YHKIUU
JIBYyX TiepeMeHHbIX. YacTHble mNpou3BOAHbIE U AUPGEpPeHIUPYEMOCTh (QYHKIMH ABYX
nepeMeHHbIX. J{uddepennman GyHKINU 1ByX HepEeMEHHBIX. [ paueHT GyHKIuu.
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OkcrpeMyM (yHKIMM JBYyX IiepeMeHHbIX. HeoOxogumoe M JOCTaTO4YHOE YCIOBHE
sKcTpeMyMa. Hambosbliiee M HauMeHbllee 3HA4YeHUs (YHKIMU B 3aMKHYTOH OrpaHHMYEHHOMN
obsactu. YCIOBHBIN AKCTpeMyM. MeTon MHOKHUTENeH Jlarpanika.

@YHKINN HECKOJIBKUX IIEPEMEHHBIX B dKOHOMUYECKON TEOPHH.

Pa3nes /. UHTerpasibHOE HCYHC/ICHUE

Tema 16. IlepBoodpa3Has (pyHKIMsI U HeoNpeaeJeHHbII HHTerpaJl

[Tonstue mepBooOpazHoit ¢ynkmmu. Teopembl 0 mepBooOpaszHbIX (yHKIUH. [loHsATHE
HEOIpeIeNICHHOT0 UHTEerpana. ['eoMeTpudyeckuil CMbICII HEONpeAeIeHHOro uuTerpaia. Tabmuna
OCHOBHBbIX uHTerpanoB. CBolicTBa HeomnpeaeneHHOro uHrerpaiga. (OCHOBHBIE METOJIbI
WHTETPUPOBAHUS:  HEMOCPEICTBEHHOE  HMHTETPUPOBAHUE,  UHTEIPUPOBAHUE  METOJAAMU
HIOJICTAHOBKH (3aMEHBI IEPEMEHHOMN), MHTETPUPOBAHUE 11O YACTSIM.

[Tonsite pammoHansHOM npobu. [Ipoctelimue panmoHanbHBIC ApoOH. MHTErprpoBaHue
IPOCTEUIINX pallMOHABHBIX Ipobeii. IHTerpiupoBanne palMoHAIbHBIX IPOOCH.

WuTterpupoBanue TpUrOHOMETpHUeCcKMX (yHKumii. VHTerpupoBaHue NpOCTEHIINX
UppanroHanbHBIX QyHKIWA. HTErpansl, «HeGepymuecs» B 2IEMEHTAapPHBIX (YHKIHSAX.

Tema 17. OnpenesieHHbIH HHTErPaJI

[lonsaTHE oOmNpeneneHHoro uHTerpana. ['€oOMEeTpUYEeCKHI W 3KOHOMUYECKHH CMBICI
OTIpeIeIEHHOr0 UHTETpajia. 3ajjauya O BEIUMCICHUH 00beMa BBITyCKaeMOl MpoayKiuuu. Teopembl
00 wuHTEerpupyemMoctd (QyHKuuu. CBOWCTBA OINPENEICHHOT0 WHTErpajla ¥ TpaBWia €ro
BbIUKCiIeHMs. Bpruncienue omnpeneneHHoro uHrerpaia (MHTerpan ¢ mepeMeHHBIM BEPXHUM
IIPEAEIIOM, TEOpEMa O IPOU3BOAHON MHTETpala C IIEPEMEHHBIM BepXHUM IpenenoM. dopmyia
Herotona-JleitOnuna). Meroa MOJACTaHOBKM (3aMEHbI MEPEMEHHON) M HWHTEIPUPOBAHUS IO
YacTsAM B OIIPENEIIEHHOM MHTErpae.

Tema 18. HecoOcTBeHHbIE M IBOITHbIE MHTETrPAJIbI

HecobcrBennbie maTerpansl [ u Il pona. Cxonsmuiics M pacXoIsIIHACS HECOOCTBEHHBIN
uHrerpai. [Ipuznaku cxogumocTH.

[TpuOn>keHHbIE METO/bl BBIYMCIEHHUS OIpeNeleHHbIX uHTerpanoB lcnonb3oBanue
MOHATHUS UHTErPajia B SKOHOMUKE

JIBoiiHble MHTErpaibl, UX cBoiicTBa. OCHOBHBIE Cy4Yal BBIYMCICHUS JBOMHOIO MHTErpaja
B IPSIMOYTOJIbHBIX KOoOpauHarax. [loBropHble MHTerpansl. CBeneHUE ABOMHBIX MHTErPajoB K
MOBTOPHBIM.

Paznen 8. luddepenuuanbupie ypaBHeHusi. Psiabl

Tema 19. Indpepenunaibubie ypaBHEHUS IEPBOro MOPSIKA

OcHOBHBIE TTOHATHS ¥ TIPUMEPHI 3a/1a4, MPUBOAIIINX K T depeHIINaTFHBIM YPABHEHUSIM.
OO0bIkHOBEHHbIE MU epeHnanbHbIe YpaBHEHHUS epBoro nopsaaka. O0iiee n yacTHOE peleHue
Y nepBoro nopsiaka. 3agaya Komm. Teopema o cyliecTBOBaHUM M €IMHCTBEHHOCTH pPELICHUS
3aaaun Komn.

Huddepennmanibaple ypaBHEHUSI ¢ pa3lIeNEHHBIMU U Pa3esaIONUMUCA TIEPEMEHHBIMU
nepBoro mopsaka, ux pemenue. OnHopoanblie auddepeHInaTbHble yYpaBHEHUS IEPBOTO
nopsijika, uX pemienue. JInHelHple OHOPOAHBIE U HEOTHOPOIHBIE YPABHEHHS TIEPBOTO MOPSIKA.
Meron W.bepuymiu pemenust JIIY. Meron Jlarpanmxka (MeTon Bapualuu HpPOU3BOJIbHBIX
nocTostHHBIX ) pemenus JIJIY. YpaBuenue bepnysum, ero pemnieHue.

Hcnons3oBanue nudQepeHnanbHbIX YPaBHEHU B YdKOHOMUYECKON THHAMUKE

Tema 20. UncJioBbIe M CTeNEHHbIE PABI

Ornpeznenenne 4YuciIoBOro psana, cymma psana. CpoiictBa cxogsumxcs psajioB. CXoaAMMOCTb
reometpuueckoro psga. Teopema (HeoOxomuMmbrii mpu3HaK CXOJUMOCTH psijia), CIEICTBHE W3
TEOPEMBI O PACXOJIUMOCTH psAna. ['apMoHnueckuil psa. ITaJOHHBIEC PAJIbl: TEOMETPUUYECKUM Psi,
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TapMOHHMYECKHUH psiJl, 000OIIEHHBI TapMOHUYECKUN PsiA. JloCTaTOYHBIA MPU3HAK CXOIUMOCTH
3HAKOMOCTOSIHHBIX PSJOB: TPU3HAKU CpaBHEHWs, mnpusHak Jlamambepa, paguKanbHBIA U
MHTETpajbHbIi Npu3Haku Koy,
3HaKonmepeMeHHble M 3HAKOYEpPEAyIOUIUMecs  Psbl. [Ipuznak  cxomumocTH
3HaKouepenyoerocs psaa (mpusHak JleliOuuma). A6ConoTHasE U OTHOCUTENIbHAS CXOAMMOCTH.
[Tonsitue crenennoro psaa. Paauyc, mHTEpBa CX0IUMOCTH CTEIIEHHOTO psijia.

Psiner Tetinopa u MakinopeHna. PaznoxxeHust 371eMEHTapHBIX (DYHKIIHIA B S,

4.3.Coneprxanue NpakTHYECKUX 3aHATHII (ouHasi popma o0yueHust)

Paznenl. Anredopa maTpun

IIpakTuyeckoe 3ansiTuel. BoimosiHeHue onepanuii Hag MaTpuamMu(2 4aca)

1. Onepanuu Hax MaTpUllaMU: TPAHCIIOHMPOBAHHWE, YMHOXKEHHE MATPHUIIBI HAa YHUCIIO,
CJI0’)KEHUE U YMHOKEHHE MaTPULL
Pemenune 3agau:

e Omnepanuu Hajg MaTpuUAMU: TPAHCIOHUPOBAHHUE, YMHOXKEHHME MAaTpULbl HA YHUCIO,
CJI0’)KEHUE Y YMHOKEHHE MaTPUIL

e Pemenue 3ama4 ¢ 53KOHOMHYECKHIM CMBICIIOM

IIpakTuyeckoe 3ansaTHe 2. PeieHue MaTpu4HbIX YpaBHeHMii(2 yaca)

1. Omnpenenutenu kBagpaTHbix MaTpull. CriocoObl BbIYMCIEHUS onpenenureneii. CoiicTBa
OIpeIeIuTENEH

2. OOpatHas marpuia. AJITOPUTM BBIYHCICHUS OOpaTHON MaTpuilpl. PemieHre MaTpUYHBIX
YpaBHEHUU

3. Pemenue 3amau:
® HAXOXJCHHE 00PaTHOW MATPHIIBI
® pelIeHHE MAaTPUYHBIX YPaBHEHUI

IIpakTuyeckoe 3ansaTue 3. Pemenne cucreM JIMHEHBIX YPABHEHUI MeTOI0M O0OpaTHOM
matpuusbl 1 Metoaom Kpamepa (2 yaca)
1. Pemenue cucreM JNMHEWHBIX YpaBHEHUH METOJIOM 00paTHOM maTpuilsl. Pemenue cucrem

JUHENHBIX ypaBHeHUH MeTogoM Kpamepa
2. Pemenue 3amau:

e [IpumeHeHue 0OpaTHOM MaTPUILIBI AJISl PELLICHUS] CUCTEM JIMHEWHBIX YPaBHEHUH.

e PemeHue cucTeM JIMHEHHBIX ypaBHEHHH ¢ moMoIbio popmyn Kpamepa.
IIpakTuyeckoe 3ansTue 4. Pemienue cucreM JIMHEHHBIX ajlredpanvecKuX ypaBHeHuUil
metoaoM I"'aycca u meromom Kopaano-I'aycca (2 yaca)

1. Ausropurm meroaa I'aycca u Mmerona XKopaano-I'aycca
2. Pemenue 3agau:
e PenieHue CUCTEM JIMHEMHBIX YPaBHEHMH C IIOMOIIBIO MeToAaa ['aycca
e PemnieHue cUCTEM JIMHEMHBIX YPAaBHEHM ¢ moMoibo Meroaa XKopaano-I'aycca.

IIpakTnyeckoe 3ansitie 5-6. Pemenue cucreM m JIMHEHHBIX YpaBHeHHH ¢ n
Hen3BeCTHbIMM (4 yaca)

1. OO6mwuii mops/I0K peuieHusl CUCTEMBI TMHEHHBIX ypaBHEHU. Perenne cuctem m
JIMHEUHBIX YPAaBHEHUN C N HEU3BECTHBIMU B CJIy4ae, €CJIM PAHT CUCTEMbI MEHBIIIE YUCIIA
HEU3BECTHBIX

2. Pemenue 3anau:

e lccnenoBanue cUCTEM JIMHEWHBIX YPAaBHEHHU Ha COBMECTHOCTD.
e PemieHue CUCTEM M JIMHEHWHBIX YPABHEHUN C N HEU3BECTHBIMU

Paznea 2. BekTopHasi aareopa
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IIpakTnyeckoe 3ansitue 7. BolnosiHeHne onepauuii HajJ BeKTOpamu (2 yaca)
1. JluneiiHble omepanvy HaJ BEKTOPAMH, 3aJaHHBIMHU NpoeKusaMu. CKallIpHOE, BEKTOPHOE,
CMELIaHHOE IPOU3BEICHNE BEKTOPOB
2. Pemenue 3amau:
e JlelicTBUSA HaJ BEKTOpaMHU
e Pa3noxeHue BEKTOpa 110 IPYTUM BEKTOPaM.
e Pemenue 3a1a4 Ha IPUMEHEHHUE CKAJIIPHOTO, BEKTOPHOI'O U CMELLIAHHOTO
IIPOU3BE/ICHUS] BEKTOPOB.

IIpakTnyeckoe 3ansitue 8. BoinosiHeHne el CTBUII HAl N-MEePHBIMM BeKTOpamu (2 yaca)
1. n — wmepHsili BekTOp.JIMHENHOE n-mepHOE mNpocTpaHCTBO. JIMHENHAs 3aBUCUMOCTH U
HE3aBUCUMOCTh BEKTOPOB. 33aBUCUMOCTb MEXIy KOOPIMHATAMH BEKTOpa B Pa3HbIX
Oaszucax.
2. Pemenue 3amay:
® Ha OINpEACIICHUE JTUHEHHON 3aBUCHUMOCTH — HE3aBUCHUMOCTHU BEKTOPOB, ONpEICICHUE
0a3mca BEKTOPOB, OIpeeNieHHe KOOPAMHAT BEKTOpa B HOBOM Oasuce (pasiioskeHHe
BEKTOpa 1o 6a3ucy), peleHre 3a1a4 ¢ SIKOHOMUYECKUM COJIEPKAHUEM.

I[IpakTuyeckoe 3ansaTue 9. JInneiinnie oneparopsl (2 yaca)

1. Jluneitnple omepatopsl (oTOOpakeHHs, TpeoOpa3zoBaHus). [lelicTBUS Haa JTUHEHHBIMHU
omeparopamu. Marpuia JHHEHHOro omeparopa. TeopemMa 3aBUCUMOCTH  MEXIY
MaTpHUIIaMU OJIHOTO M TOTO K€ olepaTopa B pa3HbIX 0a3ucax.

2. Pemenue 3amau:

® Ha ONpe/eIICHNE IMHCHHOCTH OTOOpaKEHUs, 00pa3a BEKTOpa, MATPHUIILI TMHEHHOTO
oreparopa,
e  BBINOJIHEHUE ACUCTBUN HA/l TMHEHHBIMU ONEPaTOPAMH.

IIpakTuyeckoe 3ansaTue 10. HaxoxxneHue cOOCTBEHHBIX 3HAYEHHMH W COOCTBEHHBIX
BEKTOPOB JIMHEHHOT0 oneparopa (2 yaca)
1. CoOcTBeHHBIC 3HAYCHHSI W COOCTBEHHBIC BEKTOPHI JUHEHHOro omepartopa. JluHeiHas
MO/JIeNIb OOMEHa.
2. Pemenue 3amau:
® Ha HaXOXJCHHE COOCTBEHHBIX 3HAYCHUH JIMHEHHOTO orepaTopa,
® HaxOXJeHHe COOCTBEHHBIX BEKTOPOB JIMHEHHOI0O omepaTopa

Paznea 3. AHanuTHuyecKasi reoMeTpHsi HA IIJIOCKOCTH U B POCTPAHCTBE

IIpakTnyeckoe 3ansaTue 11. Ilpsamas TuHUA HA IIOCKOCTH (2 Yaca)

1. Paznuunble ypaBHEHUs NpPSIMOM Ha IUIOCKOCTH.YTON MEXIy MNPSMbIMH, YCIOBUS
NapaJuIeIbHOCTH U NEPIEHANKYIIIPHOCTH MPAMBIX, PACCTOSIHUE OT TOUKH 10 MPSIMOMN

2. Pemenue 3agau:
e PemnieHue 3a/1a4 Ha HAXO0XKICHUE PA3JIMYHBIX BUJIOB YPABHEHUH IIPSIMOM HA IUNIOCKOCTH
e Pemienue 3a1a4 Ha HAXOXKICHHUE yIJla MEKIY MPSIMBIMU
e Pemenue 3a/1a4 Ha ONPEACIICHHUE NTAPATUICTBHOCTH U NEPIEHANKYJISIPHOCTH IPSIMBIX

IpakTuyeckoe 3ansaTue 12. [IpsavMas 1 MJI0CKOCTH B pocTpaHcTBe(2 yaca)
1. VYpaBHeHHsS MIOCKOCTU B TPOCTPAHCTBEYTON MEXIY IUIOCKOCTSIMH, YCIIOBUS
MapauIeILHOCTH U TICPIICHANKYJISIPHOCTH JIBYX INIOCKOCTEH.
2. YpaBHEHHUS MPSAMON B MPOCTPAHCTBE. YTOJI MEXKIY MPSIMBIMHA B TPOCTPAHCTBE. YCIOBHE
MapauIeIbHOCTH U TIEPIICHANKYJIIPHOCTH TPSMBIX B IIPOCTPAHCTBE.
3. Pemenue 3amau:
e Pemienne 3amay Ha HAxXO0XACHHE pPA3JIMYHBIX BHJOB YpaBHEHUH TUIOCKOCTH B
MIPOCTPAHCTBE
e Pemenne 3aMad Ha HAaXOXKACHHWE pPA3IMYHBIX BHUJIOB YypaBHEHUH MpPsSMOM B
MIPOCTPAHCTBE
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e Pemrenue 3aa4 Ha HaxXOXIACHUC YyIjIa MCKAY IMPIAMbIMH, Ha ONOPCACICHUC
NapajICJIbHOCTH U NCPICH AUKYJIIPHOCTH INPAMBIX

Pa3znen 4. BBeaenue B anajaus

IIpakTnueckoe 3ansaTue 13. Haxoxxaenune cBoiicTB GpyHKkuuu. (2 4aca)

1. OcnoBubie cBoiicTBa ¢pyHKuun. Kiaccudukamus ynkiuii. OCHOBHBIC 3JIEMEHTapHBIC
¢ynkuun n ux rpaduku. Cnoxnas pynkuus. OOparHas pynkuus. OyHKIMA, 3aaHHAS
HesiBHO. [IpeoOpa3oBanue rpa@uKoB QyHKITHIA.

2. Pemenue 3amau:

e uccienoBaHus GYHKIMI HA MOHOTOHHOCTh
e uccnenoBaHus QYHKIMI HA OTPAaHUYEHHOCTD
e uccnenoBaHus (PyHKIMI HA YETHOCTb

IpakTnyeckoe 3ansitue 14. Borunciaenne npeaenoB pyHkumi. (2 yaca)

1. Tlpenen ¢pynkuuu B 6eckoneunoctu. Ilpenen ¢pynkuuu B Touke (mo Komm u mo Ieiine).
OcHoBHBIE TeOpeMbl O mnpenenax (yHKUui. beckoHeuHO Malible U OECKOHEYHO OoJiblLIMe
BEJIMYMHBI, MX CBOMCTBA. 3amedaTellbHBbIE Mpenenbl. PackpeiTne HeompeaeneHHOCTeN
Pa3JINYHbIX THIIOB.

2. Pemenue 3anmau:

e JlokazarenbCTBO IPEEIIOB MO ONPEIEIECHUIO

e Bruucnenue npenena GpyHKIUN Ha OECKOHEYHOCTH.
e Bruncnenue npenena GyHKIUA B TOUKE.

e PackpbITHe OCHOBHBIX HEOIPEIIEHHOCTEH

IIpakTuyeckoe 3ansatue 15. UcciaenoBanne pyHkIuii Ha HeMPepLIBHOCTh. (2 yaca)

1. HempepoiBHOCTh GYyHKIMII B Touke W Ha uHTepBaie. Kiaccudukamus Todek pa3pbiBa.
CpoiicTBa (yHKIMH, HENPEpHIBHBIX B Touke. CBOWCTBA (DYHKIMIA, HETPEPHIBHBIX HA
OTpE3Ke.

2. Pemenue 3anmau:

¢ lccnenoBanue (yHKIMIA Ha HENPEPHIBHOCTH
e OmpeneneHue TOUEK pa3phiBa

Paszpen 5. Iu¢pdepennuaibHoe HCHHCAEHHE (PYHKIMI OAHON NepeMEeHHOU

IIpakTnyeckoe 3ansaTue 16-17. HaxoxxaeHus npou3BoaHbIX QyHKIUI (4 yaca)

1. OmnpeneneHue NPOU3BOJHOM, €€ TEOMETPUUYECKHUM, MEXAaHUYECKUW U DKOHOMHUYECKHI
cmbicil. OcHoBHbIE TpaBuwia auddepeHuupoBanus. [IponsBogHas cloKHOW U OOpaTHOM,
HesiBHOUM ¢yHkuuil. Jlorapupmuueckoe nuddepennupoBanue. Mcnoab3oBaHue MOHITHS
IIPOU3BOJHON B S3KOHOMHKE.

2. Pemrenue 3agau:

Ha npuMeHeHne reomeTpu4eckoro, 5KOHOMHUYECKOTO CMbICIIA ITPOU3BOIHOM

Boruncnenue npou3BOIHBIX CIOKHBIX (PYHKIIMHA

Boruncnenue npou3BoAHBIX HESABHBIX (DyHKUINN

Boruncnenue npou3BoAHBIX 00paTHBIX (PYHKIIMMA

e [Ipumenenue gorapugmuueckoro nuddepeHnupoBaHus

IIpakTnyeckoe 3ansitue 18. McciaenoBanme (GyHKOMi ¢ NOMOIIBIO NPOU3BOAHON H

NocTpoeHue rpaukos (2 yaca)

1. Tlpusnaku Bo3pacTaHus U YOBIBaHUS (PYHKIMH. DKCTpeMyMbl (QYyHKIIMH, HEOOXOJUMOE U
JIOCTaTOYHbIE YCIOBHSA dKcTpeMyma (yHkiun. Hambompiiee M HauMeHbIee 3HAYCHHS
¢yHkuuu Ha orpe3ke. Bemyknocte rpaduka ¢yHkumu. J[loctaTrouHoe ycioBue
BBIMYKJIOCTH (yHKIMH. Touku mnepernba. HeoOxomumoe u 10OCTaTOYHOE YCIOBHS
nepern6a. AcuMnToTsl GyHKIMU. [I[puMeHeHne Mpou3BOAHON K MCCIeI0BaHNUIO (DYHKIIUU
U TIOCTPOCHUIO €€ TpaduKa: cXxema MOJITHOTO UCCIIeNOBaHUS ()yHKITHH.

2. Pemenue 3amau:




15

e lccnenoBanue (pyHKIHIA C TOMOIIBIO IPOU3BOAHOM U IOCTPOCHKE TPaPHUKOB
e HaxoxJeHre HaMMEHBIIEr0 M HauOOJIbIIEero 3HaYeHUs (YHKIUU

Pa3nea 6. ludgdepenunanbHoe ucuucjieHne PyHKIMH HECKOJBKHUX NepeMeHHbIX

IIpakTuyeckoe 3ausaTue 19. Haxoxkaenne 3kcTpeMyMoB (PYHKIMHU IABYX NepeMeHHbIX. (2

yaca)

1. ®yuxkuuum 1aByX  nepeMeHHbIX. JluHMM  ypoBHA.  YacTHele  MPOU3BOJAHBIE U
muddepeHpyeMocTs  (QYHKIMHM JIByX MEPEMEHHBIX. OJKCTpeMyM (GYHKIUU ABYX
nepeMeHHbIX. Heo0xoaumoe u 10CTaTOuHOe YCI0BHE SKCTPEMYMA.

2. Pemenue 3amau:

e HaxoxaeHne 4acTHBIX TPOU3BOIHBIX (QYHKIIUH JBYX ITEPEMEHHBIX
e Haxoxxaenue 3xkcTpeMyMa QYHKIUH JIBYX IEPEMEHHBIX

Pa3znean 7. UnTerpajibHOe HCHHCIEHHE

IIpakTyeckoe 3ansaTue 20. Haxo:kaenne HeonpeaeJeHHbIX HMHTErpaJioB . (2 yaca)
1. Heonpenenenuslii uHTerpan. I'eoMeTpuyeckuil CMBICI HEOINPENEIEHHOrO0 WHTerpasia.
CBolicTBa HeolpeaeaeHHoro nurerpana. OCHOBHbIE METOAbI MHTETPUPOBAHUS.
2. Pemenue 3amay:
e HenocpencTBeHHOE HHTETPUPOBAHUE.
e VHTerpupoBaHue METOJIOM 3aMEHbI IEPEMEHHOM.
e HaxoxaeHue HHTErpajioB METOJI0M MHTETPUPOBAHMSI 110 YACTSIM.

IpakTnyeckoe 3ansitue 21. Bolunciienne onpeaeieHHOr0 HHTErpaJa . (2 yaca)

1. Ompenenennslii uHTerpai. I'eomeTpuyeckuii 1 3KOHOMUYECKHM CMBICT ONPEIEIEHHOTO
uHTerpana. CBOWCTBa ONPENENEHHOIO MHTErpaia. BeluncieHue onpeaerneHHOro
WHTErpaja

2. Pemenue 3amau:

e BrIunciieHHe ONpeIesIEeHHOI0 NHTErpajlia Ha OCHOBAaHUU ONPEIEICHUsI MHTEerpasa.

e BrlynciieHHE ONpPEAEICHHOr0 MHTErpajia METOJOM 3aMEHbl MEPEMEHHON U METOJI0M
MHTETPUPOBAHUS 110 YACTSIM.

e [IpwioxeHue onpeaeraeHHOro MHTerpaia.

IMpakTuueckoe 3ansitue 22. Haxoxknenne HecOOCTBEHHBIX M IBOWHBIX HHTErpajioB . (2

yaca)

1. HecoOctBennbie unrerpaisl | u Il poga. Cxopsmuiics U pacxoasuuiicss HECOOCTBEHHBIN
uHTErpail. J{BolHbBIE UHTETpallbl, UX CBOMCTBA. OCHOBHBIE CITyYyau BBIYMCIIEHHS ABOMHOIO
MHTETpaia B IPSIMOYTOJIBHBIX KOOPJUHATAX.

2. Pemenue 3agau:

e Bpiuncienne  HECOOCTBEHHOro  MHTerpajga ¢  OECKOHEYHBIMU  MpeaesiaMu
MHTErpUPOBAHUS.

e Brruncienne HeCOOCTBEHHOTO MHTErpajia OT pa3pbIBHON (YHKIIUH.

e BplunciieHne IBOMHBIX HHTErPAJIOB

Pasnea 8. Ilu¢gdepennuanbubie ypaBHeHus. Psiabl

IMpakTnyeckoe 3ansatue 23-24. Pemenue auddepeHunaJIbLHBIX ypaBHeHHIl NepBOro

nopsiaka . (4 yaca)

1. OGrikHOBeHHbIE MU depeHInanbHble YpaBHEHHs nepBoro mnopsaka. OOmiee M 4acTHOE
pemenne. 3agava Komm. Buabl nuddepeHnuanbHbIX ypaBHEHUI MEpBOro MOpsaKa, UX
pelieHue.

2. Pemenue 3anau:

e Pemenne auddepeHUnANbHBIX ypaBHEHUH C pPa3JIEIEHHBIMH U Pa3JIeNIONMMUCS
IIEPEMEHHBIMH.
e Pemienue ogHOpoIHBIX AU(depeHIInaTbHbIX YPAaBHEHHH IEPBOro MOpsiIKa.
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e Pemenue nuHeiHbIX U HepeHInATBHBIX YPAaBHEHUH IEPBOT0 MOPSIKA.
e Pemenue ypasHeHus bepHyiuu

IIpakTuyeckoe 3ansatue 25. UcciaenoBanue cXoAUMOCTH YHCJIOBBIX PSI0B. (2 yaca)

1. OmnpenencHue 4YUCIOBOrO psma, cymma psiga. Teopema (HeoOxomummelid mpu3HaK
CXOAMMOCTH psifia), CJICACTBUE M3 TEOPEMBI O PacXOAUMOCTH psiaa. Jlocrarodnbie
NPU3HAKHA CXOJUMOCTH 3HAKOIIOCTOSTHHBIX PSIIOB.

2. 3Hakodepemyroluecss W 3HAKONEpPEMEHHbIe  psabl.  [Ipu3HaK  CXOIUMOCTH
3HaKouepeayromerocs psaa (nmpusHak JleiiOnuna). AGCOIIOTHAS M YCIOBHAS CXOAMMOCTH

3. Pemrenne 3agau:

® Ha HAXOXICHHS CYMMBI psizia
® Ha UCCJICIOBAHHE CXOJUMOCTH 3HAKOIIOCTOSIHHBIX PSIIOB
® Ha UCCJICIOBAHHME CXOJUMOCTH 3HAKOUEPETYIOIIHUXCS PSJIOB

4.4.Conep:xaHue caMOCTOSITEJILHON padoThI

Paznenl. Anreopa maTpun

Tema 1. MaTpuusl
1. JIuHeitHas 3aBUCHMOCTD CTPOK MaTPHIIBI.
2. BblojiHeHME TUIIOBBIX 3aJaHUM 10 TEME

Tema 2. O6paTHas maTpuIa

1. DnemenTapHble MpeoOpa30BaHUs MATPULIbl. DKBUBAJIEHTHOCTh MATPHIL.

2. Panr matpuisl u criocoObl ero BeranciaeHus. CBOMCTBA paHra MaTpuilbl. ba3ucHsii MUHOD
MaTpulbl. Teopema o0 paHre MaTpULbIL.

3. BrInongHeHHE TUIIOBBIX 33JJaHUN IO TEME

Tema 3. Cucrembl JIMHEHHBIX aJre0pandecKux ypaBHeHH

1. Ilpumenenune meronoB [aycca m Xopmano — ['aycca K peleHUIO CHUCTEM JIMHEWHBIX
YPaBHEHUU.

2. BwImoHEHNE TUIOBBIX 33JJaHUH 110 TEME

Tema 4. UcceqoBanue cucTeMbl M JIMHEHHBIX YPABHEHHMH ¢ N HeU3BECTHBIMH

1. Cucrembl TMHEHHBIX OJHOPOIHBIX YpaBHEHUI. DyH/IaMeHTallbHAs CUCTEMA PEIICHUH.
2. Mopens JIeoHThEBA MHOTOOTPACIEBON YKOHOMUKH (OalaHCOBBIN aHAIN3).

3. BrInosHEeHHE TUITOBBIX 33JJaHUN IO TEME

Paznen 2. BekTopHas a;iredpa

Tema 5. D1eMeHTHI BEeKTOPHOI1 ajredpbl

1. BekropHOoe TpOM3BEIEHUE BEKTOPOB, €ro CBOWCTBA. BbIpaxkeHHE BEKTOPHOTO
IIPOU3BEICHUS Yepe3 KOOPAUHATHI BEKTOPOB.

2. CMmelIaHHOE TpPOU3BEJICHHE BEKTOPOB, €ro CBOWCTBA. BplpakeHHe CMEIIaHHOTO
IIPOU3BEICHUS Yepe3 KOOPAUHATHI BEKTOPOB

3. BblnosHeHue TUIIOBBIX 33JJaHUN IO TEMe

Tema 6. JInneliHble BeKTOPHbIE MPOCTPAHCTBA

1. Tlepexom k HOBOMy 0a3ucy B JHMHEHHOM THPOCTPAHCTBE. 3aBUCUMOCTb MEXKIY
KOOpJMHATaMU BEKTOpa B pa3HbIX Oa3ucax.

2. BrinonHeHue TUNOBBIX 331aHUH 110 TeMe

Tema7. JInneiinbie 0TOOpAKEHUS
1. Jluneiinag Mojeis oOMeHa.
2. BrInosHeHNEe TUITOBBIX 3aaHUH 10 TEME

Pa3znen 3. AHaiMTHUYeCKasi TeOMETPHUsi HA MJIOCKOCTH M B IPOCTPAHCTBE

Tema 8. J/IuHUA HA IVIOCKOCTH
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1. Kpusbie BrOporo mopsaka.OxpyxkHocTs. Kanonumdeckoe ypaBHeHue. CBOWCTBa KPUBOH,
OCHOBHBIE XapaKTEPUCTHKHU.

Omnunc. Kanonndeckoe ypaBHeHne. CBOMCTBAa KPUBOM, OCHOBHbBIC XapaKTEPUCTUKH.
I'unep6ona. Kanonnueckoe ypaBHeHue. CBOMCTBAa KpUBOM, OCHOBHBIE XapaKTEPUCTUKH.
[Tapa6ona. Kanonndeckoe ypaBHeHre. CBOHCTBAa KPUBOM, OCHOBHBIC XapaKTEPUCTUKH.
OO6nacTp pemieHH JTUHEWHBIX HEpaBeHCTB. ['paduyeckuii METOA pELICHUS CUCTEMBI
JMHEHHBIX HEPAaBEHCTB C JIByMsl HEW3BECTHBIMU. OO0JIaCTh peIIEHUN CUCTEMBbl JTUHEHHBIX
HEPABEHCTB.

as~wnN

Tema 9. [Ipsimasi ¥ MIIOCKOCTH B MPOCTPAHCTBE

1. Kanonuyeckoe ypaBHEHHE NPSIMON B IPOCTPAHCTBE.

2. YpaBHEHHE NMPSAMOIl B IPOCTPAHCTBE, MPOXOIALICH Uuepe3 IBEe TOUKH.

3. OOmee ypaBHeHHE TpsiMOW B TpocTpaHcTBe. llepexon oOT o0miero ypaBHEHUS K
KaHOHUYECKOMY.

4. VYroa Mexay npsSMbIMHU B IPOCTPAHCTBE.

5. VYcnoue napajuieIbHOCTH U MEPIEHIUKYISPHOCTH MPSIMBIX B IPOCTPAHCTBE.

Pa3znen 4. BBeaenue B aHaau3

Tema 10. ®ynkuun

1. TloHsTHE KOMILUIEKCHOTO YMCIIa, AEHCTBHS HAJl KOMIUIEKCHBIMU YHCTaMH.
2. OOparnas QpyHKIHS.

3. IlpeobpazoBanue rpaguKoB GyHKIHI.

4. Tlpumenenue QyHKIMA B IKOHOMHKE.

5. BeInoiaHeHne TUIOBBIX 33/1aHUN IO TeMe

Tema 11. Ilpenenst pyHKumii

1. Yucnossle nocnenoBaTeabHOCTH. OrpaHUYEHHBIE U MOHOTOHHBIE MTOCIIEI0BATEILHOCTH.

2. Tlpemen dYuCIIOBO# MOCIEAOBATEIBLHOCTH. ['€OMETpPHUSCKHUN CMBICT TpEIeina YHCIOBON
nocJseoBaTeabHOCTH. [Ipru3Haku cyiiecTBoBaHus Mpejaera.

3. Ipenen ¢pynkuuu B Touke 1o [ eiine.

4. PackpbITHE HEOMPEICTICHHOCTEH pa3TUYHbBIX TUIIOB.

5. BrInosiHeHNE TUTIOBBIX 3aJaHUM 110 TEME

Tema 12. HenpepbiBHOCTH yHKIMIi
1. CsaoiicTBa hyHKUMH, HEIPEPHIBHBIX HA OTPE3KE.
2. BpInonHeHue TUNOBBIX 33/1aHUH 10 TeMe

Pa3nea 5. ludgdepennunanbHoe ncuucjieHue PyHKIuii 01HOM nepeMeHHOi

Tema 13. IIpousBoanas u aAuddepeHnna GyHkuuu

1. TlpousBonHas oOpaTHOH PyHKIUM

2. TIpow3BojaHbIE BBICIINX TOPSIIKOB.

3. Hcnonb3oBaHue NOHATHS IPOU3BOAHOM B SKOHOMHUKE.

4. llouarue nudpdepennmana ¢ynkuun. CpoiictBa auddepenunana. HBapuaHTHOCTH
muddepeHnmana.

5. Juddepennuansl BEICHINUX MOPSIKOB.

6. BrImonHEeHNe TUNIOBBIX 33IaHUH 110 TeMe

Tema 14. Ilpuiioxkenue Npon3BOIHOM

1. OcnoBHble TeopeMsl 0 nuddepenpoBanun GpyHkuuu: Teopema depma teopema Poss,
teopeMa Jlarpanxa, Teopema Komn.

2. TlpaBuno Jlonurans 1uis BEIYUCICHHS HEOTIPEIeIIEHHOCTEH.

3. Haumbonpmee w HamMeHbIIee 3HAYCHHS (QYHKIUU Ha OTpe3Ke. AJTOPHUTM OTBHICKAHUS
HanOOJIBIIEr0 ¥ HAMMEHBIIIETO 3HAYCHUH HeNPEPhIBHON (PYHKIIUN HA OTPE3Ke.

4. BrIONHEHNE THIIOBBIX 3a0aHUH 10 TEME

Paznen 6. /IluddepenuunanbHoe ncuucieHue GyHKIUI HECKOJbKHX NepeMeHHbIX
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Tema 15. @®yHKIIUHM HECKOJbKHX NMepPeMeHHbIX

[Tpenen u HENPEepPHIBHOCTH (QYHKITUU IBYX IEPEMECHHBIX.

Huddepennman GyHKIHMM IBYX EPEMEHHBIX.

['panuent ¢pyHKIHM.

Haubonbiiee u HanMeHblee 3HaUeHUs (PyHKIHUN B 3aMKHYTOM OrpaHUYE€HHOM 00J1acTH.

OyHKIHUH HECKOJIBKUX IIEPEMEHHBIX B OKOHOMUYECKOU TEOPUH.

BrllosiHEHNE TUMNOBBIX 33JaHUM IO TEME

TeMa 16. IlepBooOpa3Has GyHKIUS U HeoNpPeeJeHHbI HHTErpaJ

1. IIpocreiimme panuoHanbHble ApoOU. VHTerpupoBaHue MPOCTEHIIMX palMOHATBHBIX
npobeii. MaTerpupoBanue paliioOHAIbLHBIX APOOCH.

2. HurerpupoBaHue TPUTOHOMETPUYECKMX (QYHKIMHA. VHTEerpupoBaHue MNPOCTEUIINX
UpparMOHATBHBIX QYHKIMH. MHTErpabl, «HeOepyImuecs» B 3JIEMEHTAPHBIX (QYHKITUSIX.

3. BpinonHeHne TUIOBBIX 33/1aHUN IO TEME

Tema 17. OnpeneseHHbIH HHTErPaJl

1. 3apmaya o BeIuMCIEHUU 00BEMA BBITYCKAEMOU MPOYKIIUH.

2. HWHTerpan ¢ mepeMEeHHBIM BEPXHUM TIPEIICIIOM.

3. Teopema o mpou3BOAHOI UHTErpajia C IEPEMEHHBIM BEPXHUM MPEACTIOM.

4. BpINIOJIHEHNE TUMOBBIX 33JJaHUM 110 TEME

Tema 18. HecoOcTBeHHbIE M IBOITHbIE MHTETrPAJIbI

1. TIpuGnuxeHHBbIE METOBI BHIYUCICHUS ONPEEICHHBIX HHTETPAJIOB

2. Hcnonb3oBaHue MOHATHS UHTErpaja B SKOHOMUKE

3. BhInogHEHHE TUTIOBBIX 33/IaHUH TI0 TEME

Paznen 8. Iudpdepennuaibubie ypaBHeHus . Psiabl

Tema 19. [Indpepenunaibubie ypaBHeHUS IEPBOr0 MOPSIKA

1. Meron Jlarpanka (MeToj Bapualdd MPOU3BOJIbHBIX MOCTOSHHBIX) PEIICHUS JIMHEHHBIX
HEOJHOPOJIHBIX YPABHEHUM IIEPBOTO MOPSAKA.

2. Ypasuenue bepHymu, ero penieHue.

3. Hcnonb3oBanue nuddepeHIanbHbIX ypaBHEHUH B 9)KOHOMUYECKON JUHAMUKE

4. BpINIOJHEHNE TUMOBBIX 33JJaHUM 110 TEME

Tema 20. YucJioBble U CTeNEHHbIE PABI

1. TlonsTtue crenenHoro psaa. Paguyc, mHTEpBaa CXOIMMOCTH CTENIEHHOTO Psijia.

2. Pansl Teitnopa u Makinopena. Pa3noxeHus 3eMeHTapHbIX QYHKIUI B psij.

3. BhINoaHEHHE TUTIOBBIX 33JIaHUHN TI0 TEME

SoukhwnE

5. KoHTposab kayecTBa 0CBOCHUS AN CUMIIJIMHBI

Texymui KOHTPOIb U IPOMEKYTOUHAs aTTECTAlUs OCYLIECTBISAIOTCS B COOTBETCTBUU C
«llonoxenneM O TEKylmIEeM KOHTPOJE YCHEBAEMOCTH M IPOMEKYTOUYHOM aTTeCTaluu
oOyuyaromuxcs B ABTOHOMHOM HeKoMMepueckoil opranuzanuu «OOpa3oBaresibHas OpraHu3alus
BBICILIET0 00pa30BaHUM) «Y HUBEPCUTET SKOHOMUKH U YIIPABICHUS.

Buxn mpomexyroyHoM — arrecranMd  —  3a4deT, Ok3aMeH. @PopMa IpoBencHUS
MIPOMEKYTOYHON aTTECTAllUN — TMCbMEHHBIN K3aMEH.

@oHI OLIEHOYHBIX CPEICTB 10 JUCLMILUIMHE IIPUBEJEH B IpuioxeHuu Kk PIT/I.

6. IlepeyeHb OCHOBHOI M JONOJHUTEIbHON y4eOHOI JIMTepaTypbl, HEOOXOAUMOM A1
0CBOCHMUSA NJUCHUITIMHBI

@) ocHOGHaA Tumepamypa:
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1. Muxun, M. H. Jluneitnas anrebpa. Y. 1. MaTtpuiisl 1 onpenenuTenu : yaeOHOe
nocobue / M. H. Muxun, C. Il. Kypauna. — Mocksa : Aii [Tu Ap Menua, 2021. — 106 ¢. —
ISBN 978-5-4497-1349-0 (u. 1), 978-5-4497-1402-2. — Texkcr : snexrpoHHbIid // IludpoBoii
00pazoBarebHbIN pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/111179.html. — Pexxum gocTyma: ajs aBTOpU3HP. [OIb30BaTEeH

2. Muxun, M. H. Jluneitnas anre6pa. Y. 2. Cucrtembl JIMHEHHBIX ypaBHEHUU :
yueOHnoe nmocodue / M. H. Muxumn, C. I1. Kypauna. — Mocksa : At [Tu Ap Menua, 2022. — 91
c. — ISBN 978-5-4497-1587-6 (u. 2), 978-5-4497-1402-2. — TekcT : B3IEKTPOHHBINA //
[Mudposoit  obpazomarenwpHbi  pecypc IPR SMART :  [caiir]. —  URL:
https://www.iprbookshop.ru/119112.html. — Pexxum goctyma: aist aBTOpU3HP. HOJIb30BaTeNeH

3. boponnna, E. b. Maremarnueckuii ananus : yae6Hoe nocooue / E. b. boponuna.
— 2-¢ m3n. — CaparoB : Hayunas kuawra, 2019. — 159 c¢. — ISBN 978-5-9758-1745-7. —
Tekcr : anexkrponusbiit // I{udposoit odpazoBarenshbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/81022.html. — Pexwum nocrtymna: 1yis aBTOpU3UP. MOJI30BATEICH

0) OonoiHumenvHan 1umepamypa.

1. I'ynay, T. A. Marematuka g CTYIEHTOB 3KOHOMMYECKUX HAIpaBICHUHN :
yuebHoe mocobue / T. A. I'ymaii, A. ®@. Jlonrononosa, B. A. Xykosa. — CraBponoip :
CraBpOnoOJbCKUI TOCylapCTBEHHBIN arpapHblii yHuBepcuter, 2021. — 88 c. — Tekcr :
anekTpoHHbd // Ludposoit obpazoBatenbubiii pecypc [PR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/121748.html. — Pexxum goctyma: ajsi aBTOpU3HP. HOJIb30BaTeNeh

2. Marematuka B Excel : yueOnuk misa By3oB / O. A. bawk, JI. B. bep3un, . JI.

I'oGapera [u ap.] ; mox penakuuert T. JI. omuueBoit. — Mocksa : [Ipomereii, 2019. — 230 c.
— ISBN 978-5907100-22-0. — Texkct : snexTpoHHbli // LludpoBoil oOpazoBaTenbHBINA pecype
IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/94445.html. — Pexxum mocrtymna:
JUIsL aBTOPU3UD. IT0JIb30BaTEIEN

3. Maremarnueckuid aHaU3 )1 YKOHOMHUCTOB : yueOHoe mocobue / cocraButenu M. T
[MamkeBuuy [ np.]. — 2-¢ u3a. — HoBocubupck : HoBocuOGupckuii rocyaapcTBEHHBIN
YHHBEPCHUTET SKOHOMUKH U ynpasienus « HUHX», 2019. — 292 ¢. — ISBN 978-5-7014-0934-
5. — Texkcrt : anextponnslii // Ludpooit obpazosarensublii pecypc IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/95188.html. — Pexum gocTyma: [uis  aBTOpH3HP.
[I0JIb30BaTEIEH

4. Konnona, JI. Il. Marematudeckuii aHanu3. [IpakTHMKO-OpHEHTHPOBAHHBIM KypC C
JJIEMEHTaMHU KeHcoB : yd4eOHMK Juis OakanaBpuara Mo HampasieHHsM mnojarotoku 38.03.01
«Oxonomuka» u 38.03.02 «Menemxment» / JI. I1. Konnosa, A. A. Preuto, 1. K. Crenmansn. —
Mockaa : ITpomereit, 2019. — 280 ¢. — ISBN 978-5-907100-61-9. — Tekcr : 31eKTpOHHBIH //
[udposoit  obpasoBatenmbHblii  pecypc IPR SMART :  [caiit]. —  URL:
https://www.iprbookshop.ru/94450.html (mata obpamenus: 16.01.2026). — Pexum nocrtyma:
JUISL aBTOPU3UD. NTOJIb30BaTENEH

7. IlepeyeHb pecypcoB HHGPOPMAIHOHHO-TEJIEKOMMYHUKANMOHHOI ceTn « UHTEepHET»,
HEO0XOAUMBIX [IJIS OCBOCHUSI JUCIUNIMHBI

1. Wndopmaunonno-npaBoBoit  mopran  «[apant»: odunumaneueiii  cait. — URL:
http://www.garant.ru— TekcT: 371eKTPOHHBIA.
2. Iudposoii obpazoBarenbHblii pecypc «IPRsmarty: odummansubii  caidt. — URL:

http://www.iprbookshop.ru/— TekcT: 37K TPOHHBIHA.
3. DJeKTpOHHBIA CIPaBOYHHMK 1O MaremaTtuke «lIpuKiIagHas MareMaTHKay: OQHIIMATbHBINA
caiit. — URL.: http://www.pm298.ru/ — TekcT: 31eKTpOHHBIN.


http://www.garant.ru/
http://www.iprbookshop.ru/
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8. MeToauyeckue yKazaHus JJsl 00y4arOuIuXxcsi
10 OCBOECHUIO IV CHUTIHHBI

IIpu npoBeneHuil JEeKUMH, CEMUHAPCKUX (IMPAKTUYECKUX) 3aHATUH, CaMOCTOSTEIbHON
pabote 00yuaromuXcsi NPUMEHSAIOTCS MHTEPAKTHBHbIE (OPMBI IPOBEIEHUS 3aHATHH C IEIIBIO
HOTPYKEeHUsI 00y4aroIIuXcs B pealibHyl0 atMocdepy NnpodecCHOHAIBHOTO COTPYIHUYECTBA 110
paspelnieHuto npolieM, ONTUMaIbHON BBIPAOOTKM HABBIKOB M KayeCTB OyIyIIEro CleluancTa.
WuTepakTuBHBIE (OPMBI IPOBEACHHS 3aHATUH MpearoaaraloT o0yuyeHne B CoTpyaHnYecTe. Bee
YYaCTHUKHM 00pa30BaTeNbHOIO Ipolecca (IIpernojaBaTesb U 00ydaromnuecs) B3auMOACHCTBYIOT
IpyT ¢ APYyroM, OOMEHHBAIOTCS MH(POpPMAIMEH, COBMECTHO PEIalT MPOOIEMBI, MOACITUPYIOT
CUTYaLHIO.

B yuebHOM mporecce UCTIONB3YIOTCS HHTEPAKTUBHBIE (DOPMBI 3aHSATHIA:

- TBOpPYECKOE 3aJaHMe. BpIOIHEHNE TBOPUECKUX 3aJaHUi TpeOyeT OoT 00ydarouerocs
BOCIIPOM3BEICHHE TOTY4YEeHHOW paHee nHpopMmanuu B Gpopme, onpeaensieMol mpenogaBaTeseM,
U TpeOyrolel TBOPUECKOro NOAX0/1a;

- rpynnoBoe oOcy:xaeHue. ['pynmnoBoe o06CyxkaeHne Koro-i1udo BOIpoca HaIpaBie€HO Ha
JOCTM)KEHUM JIydlIero B3aUMOIIOHMMAHHUS U CHOCOOCTBYET JIyYILEMY YCBOEHHUIO H3y4aeMOro
MaTepuaia.

B xozme ocBoeHUs TUCHMITIMHBI IIPU NPOBEIECHUH KOHTAKTHBIX 3aHATUH HCHOJIb3YHOTCA
cienytouie (GopMbel 00ydeHUs, CIIOCOOCTBYIOINE (OPMHPOBAHUIO KOMIIETEHIIMA: JICKIHH-
JMCKYCCUM; Keic-MEeTOA; pellleHHe 3ajiad; CUTYAallMOHHBIH aHaiu3; oOCyxaeHue pedepaToB U
JIOKJIa[I0B; pa3paboTKa rpyHIOBbIX IPOEKTOB; BCTPEUN C MPEACTABUTENIMU IOCYJapCTBEHHBIX U
0O0I11€CTBEHHBIX OpraHU3aIHi.

9. IlepeyeHb MHGPOPMANIMOHHBIX TEXHOJIOTHii, HCIOJIL3YeMbIX PH OCYIIEeCTBJICHUH
00pa3oBaTeILHOIO MpoIecca Mo JHCHUILINHE, BKJII0YAsi epedyeHb MPOrpaMMHOTo
odecnieyeHusi 1 HHGOPMANMOHHBIX CIIPABOYHBIX CHCTeM (IIPH HEOOXOAMMOCTH)

B mpouecce nEKIMOHHBIX M MNPAKTHUECKUX 3aHATHI HCIOJB3YETCS CleAyrollee
IporpaMMHOe oOecrieyeHHe:

*MporpamMmBsl, obecrieunBaronne JIOCTYIIBCETh «HTepHeT (manpumep,
«Googlechromey);

*porpaMMbl, IEMOHCTPAIIMK BUEO MaTepPHUajIoB (HarmpuMmep, mpourpsiBateb « Windows
MediaPlayer»);

*mporpaMMbl A JE€MOHCTpallMM M CO3JaHMsS  Npe3eHTauud  (Hampumep,
«MicrosoftPowerPointy).

*TabnuuHbIN mporeccop (Hampumep, «MicrosoftExcely).

10. Onucanune MaTepuaIbLHO-TEXHHYECKOTr0 o0ecrnedeHHs1, He0OX0AMMOro sl
ocyliecTBJIeHHs 00pa30BaTeIbLHOIO NMPoIecca Mo JUCHMUILINHE

Y4eOnas aynuropus

O6opynoBanue yueOHOH ayIUTOPHH:

pabodee MeCTo MperoaBaTelis ; MOCaJOUYHbIC MECTa M0 KOJTHYSCTBY OO0YUIArOIIHXCS ;
IOCKa KJ1accHas,

CTCHJIbI HH(POPMAIHOHHBIC;

YueOHo-HaIS AHEIE IOCOOHS:
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- HOYTOYK C JIMICH3MOHHBIM TIPOTPAMMHBIM OOECIIEYEeHHEM U BO3MOXKHOCTHIO
MOJKJIIOUEHUS K HH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHOW ceTu VIHTepHeT ;

- MyJIbTUME/IUIHAS YCTaHOBKA ;

- KOMIUIEKT y4eOHO-HaTJIsTHBIX TTOCOOHIA;

- KOMIUIEKT 3JICKTPOHHBIX BHICOMATEPHUAIIOB.

Ilomemenne A8 CaMOCTOSITEIbHOM  paGoThl  00y4alIIMXCS  OCHAIICHO
KOMITBIOTEPHOI TEXHUKON C BO3MOXKHOCTBIO MOJKITIOUCHNUS K ceTH «MHTepHeT» u obecrieyeHnem
JIOCTYyTIa B 3JIEKTPOHHYIO HH(OPMALMOHHO-00pa30BaTEIbHYIO CPEy Y HUBEPCUTETA.





