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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

VYK-1, OIIK-1

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. HTerpanbHOe HCUUCTIEHNE
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 ypaBHEHHs 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
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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
00y4Jaromuxcsi CUCTEMbl 3HAaHMM W HABBIKOB 10 BBICHICH MaTeMaTuKe, HEOOXOJUMBIX s
pEIIeHUS TOCTABJICHHBIX YIPABJICHUECKUX 3a/1a4.

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

Koambt Pe3yabTaThl IlepeyeHb MJIAHMPYEMBIX Pe3yJIbTATOB 00YUYeHH S
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-1 Croco6en npumensts  |OIIK-1.1. 3HaTh: OCHOBBI MATEMATHKH, (PU3UKH,
CCTCCTBCHHOHAYYHbBIC U |BpIYNCIUTEILHON TEXHUKU U IIPOIPAMMHUPOBAHMUS.
OOLIEMH)KEHEPHbIE
3HAHMS, METOIbI OI1K-1.2. YMerh: pemiaTh CTaHIapTHbIE
MaTEMaTHIeCKoro podeccnoHanbHbIe 3a/1a4 C IPUMEHEHUEM
aHaimsa u €CTECTBEHHOHAYUYHBIX U O0IIENHKEHEPHBIX 3HaHUH,
MOJIEJTUPOBaHUS,

METOZ0B MaTeMaTHUECKOT0 aHAIN3a U
TEOPETUYECKOI0 U
SKCIepUMeHTaNpHOro [V OACTHPOBAHIA.
UCCIIE/IOBaHUS B

A . OIIK-1.3. Bnaners: HaBbIKAMH TEOPETUYECKOTO M|

npodecCHOHAIbHON

PKCIEPUMEHTAIBHOTO  HCCIIEOBAaHUS  OOBEKTOB
JeSITeIbHOCTH

podecCunoHaANIbHON EATETbHOCTH

2.Mecto qucuuminnel B cTpykrype OITOII 6akanaBpuara

JucnumnmHa b1.0.09«Beiciras MaremMaTHKa» OTHOCHUTCS K 00s3aTeIbHOM JyacTh Oyoka 1.
«ducuunmmnsl (Moxyn)» yue6Horo rutana OITOIT 6akanaBpuara Mo HanpaBJIEHUIO TOATOTOBKU
09.03.01 MudopmaTuka u BBIMHCIWTEIbHAs TexHUKa. JucrurmumHa «Beicmias maTemaTukay
u3ydaeTcs oOydarouMMucs o4Hoi Gopmbl o0ydenus B 1, 2 cemecTpax, OUYHO-3a0YHOU (HOPMBI
oOyuenus — B 1, 2 cemecTpax.

3HaHUs, YMEHHMS W HAaBBIKH, IOJy4YE€HHBbIE NpPU HM3YyYCHHHM AUCHUIUIMHBI «Bbiciias
MaTeMaTuka», OyAyT HeoOXOAMMBI sl yYIIyOJE€HHOTO U  OCMBICIEHHOIO BOCHPHUSATHUS
mucuuiuinH: «bas3sl 1aHHBIX», «{UCKpeTHAs MaTeMaTHKa



3.00beM AUCHUILIMHBI B 324€THBIX €IHHUIIAX C YKA3aHHEM KOJHYECTBA aKAJAeMHYECKHUX
4YacoB, BbIIeJIEHHbIX HA KOHTAKTHYI0 padoTy o0y4alouuxcs ¢ npenojaanaresieM (1Mo BUAaM
3aHATHI) HHA CAMOCTOSAITEJIbHYIO padoTy 00yUYaroIIuXcst

OO6mmas Tpy10eMKocTh (00beM)auciuInHbl cocTaBiseT 10 3aueTHbIX equHul (3.€.), 360

aKaICMHUYCCKUX 4YaCOB.

3.1. O0béM TMCHUILIMHBI 110 BUAAM Y4eOHbIX 3aHATHI (B Yacax)

st ounoii popmbl 00ydeHust
OO6mas TpyA0EMKOCTh JUCHIHUILUINHBI cocTaBisieT 8 3a4éTHpIX equHull 288 yacoB

O0BEéM TUCHUTIINHBI

Bcero yacos

OO611ast TpyA0€MKOCTh JUCITUTLTHHBI 288
KonrtakTHas pabora 90
AynuropHas pabota(Bcero): 90
JIektmm 44
CeMuHapbl, NPAaKTUYECKUE 3aHATHUS 46
CamocrosiTenbHast paboTta oOydaronmxcst (BCero) 162
KypcoBast pabota -

3auer +

DK3aMeH 36

JJ1st 04HO-3204HOI (hOopMBI 00yUeHHS
O6mas TpyA0éMKOCTh AUCHUILINHBI cocTaBisieT 288 3auéTHbix enuuuil 288 yacos

O0BEM TUCHUTIIHHBI

Bcero uacos

OO611ast TpyA0€MKOCTh JUCITUTUTHHBI 288
KonrakTHas pabora 78
AynuropHas pabota(Bcero): 78
Ulexnm 36
CeMuHapbl, NPaKTUYECKUE 3aHATHUS 42
CamocrosTenbHas paboTa 00ydaronuxcs (BCero) 174
KypcoBast pabota -

3auer +

DK3aMeH 36

4. Conep:kanue TMCHUILUINHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3jesaMm) ¢
YKazaHueM OTBEACHHOI0O HA HUX KOJIUYIECCTBA aKAACMHYECCKHUX YaCO0B U BUA0B

Y4eOHBIX 3aHATHH

4.1. Pa3menbl JUCHUILUIMHBI ¥ TPYA0EMKOCTh MO0 BHIaM Y4eOHbIX 3aHATHI (B

aKaJeMUYeCKHUX Yacax)




HanmeHoBaHMe TeMbl Bcero KosmuecTBo yacoB
KonTakTHas padora Bueayaur.
e pabora
= o =) Jleknun | IIpakrtuyec | Camocr.
- S ?,‘, KHe padora
-,
o o o o o =} o o
¢ 1 8|8 28|82
S|lo ||| @ |0
Pasjnen 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. |UccnenoBanue CUCTEMBI M
JMHENHBIX YPaBHEHUM C n 18 18 2 2 4 2 12 14
HEU3BECTHBIMHU
Pasnea 2. BektopHas anredpa 48 48 8 6 8 8 32 34
5. |DneMeHThbl BEKTOPHOM anreopbl 12 12 2 2 2 2 8 8
6. |JIuneiiHbie BEKTOpHbBIE 16 16 5 9 5 9 12 12
IPOCTPAHCTBA
7. |JluHeliHbIC OTOOpAKEHUS 20 20 4 2 4 4 12 14
Pa3jnen 3. AHanuTuyeckasi reoMeTpusi 40 40 4 2 4 0 30 38
HA MJIOCKOCTH U B MPOCTPAHCTBE
8. |JIuHus Ha TUIOCKOCTH 20 20 2 2 2 0 16 18
9. |[Ipsmas u IJIOCKOCTh B
HpOCTpaHCTEE 20 20 2 2 16 | 20
Pasnen 4. BBenenue B aHa 3 34 34 6 6 6 6 22 22
10. | ®ynkiuu 12 12 2 2 2 2 8 8
11. |IIpenensr pyHKINN 12 12 2 2 2 2 8 8
12. |HenpepbIBHOCTH (hyHKITUH 10 10 2 2 2 2 6 6
Pasnen 5. JAuddepennnanbuoe
UCYHCJIeHHe dyHkuuii oaHOil| 46 46 6 6 6 6 34 | 34
nepeMeHHOMn
13. |IIpousBonHas u quddepeHmmrat 26 26 4 4 5 4 18 18
byHKIIUN
14. | ITpunoxeHne Npou3BOJHON 20 20 2 2 2 2 16 16
Paznen 6. JAunddepenuuanbHoe
ucuyucjienme (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. | ITepBooOpaznas byHKIMSA u| g 18 5 9 5 2 4 14
HEONPEeIEeIEHHbIN HHTETpall
17. | OnpeneneHHbIH HHTETpAT 18 18 2 2 2 2 14 14
18. |HecobcTBEeHHBIE u JIBOMHBIE | 4 4 14 5 5 2 10 12
WHTETPAJIBI




Pa3nen 8. luddepeHunanbHbie
ypaBHeHuUs. Psaabl

34

34

16

28

19. | luddepennuanbHbie ypaBHEHUS 29 22 5 2 5 4 8 16
MIEPBOT0O MOPSIIKA

20. |YucnoBbie U CTETICHHBIC PSIIBI 12 12 2 2 8 12
Bceero no pucuumniiHe 252 | 252 | 44 | 36 | 46 | 42 | 162 | 174
Kontpons 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.

Ienu n 3a1a4n IUCLMIUIAHBL.

[TonsTre MaTpwuIlbl, OOIMI BUA MaTpuIlsl. PaBHble MaTpuiibl. Buasl Mmatpuil. JInnelinbie
ornepanuy HaJ MaTpULIAMU: CJIOXKEHUE MAaTpHUl, YMHOXEHHE MaTpullbl Ha uucio. CBoiicTBa
onepauuii. Onepauuu HajJ MaTpULIAMHU: TPAHCHOHMPOBAHUE, YMHOXeHHe MmaTpull. CBOMCTBa
onepauuii. JInHelHas 3aBUCHMOCTb CTPOK MaTpPHIIBL.

Tema 2. O6paTHast MaTpuna

Onpenenureny KBaapaTHbIX MaTpull. CIIoCOOBI BEIYUCIICHUS ONPeAeTuTeNe 2-ro, 3-r0 U
BbICIIMX TopsAKoB. CBoiicTBa ompenenuteneii. MUHOpbI W anreOpanyecKkue IOMOTHEHHS K
alieMeHTaM. Bpbluncinenue omnpeaenuTens pas3lioKeHHEeM 10 CTpoke (crosbiy) (Teopema
Jlamaca).

OOpaTtHas marpuna. AJrOpUTM BbBIYMCIEHUS OOpaTHON MaTpuilbl. Perenne MaTpuyHbIX
ypaBHeHul Busia AX=B, XA=B.

DnemeHTapHble MpeoOpa30BaHUs MAaTPULIbl. DKBUBAJIEHTHOCTh MaTpull. PaHr Matpuis! u
crocoObl ero BelumMcieHus. CBoiicTBa paHra marpuiisl. bazucHeiii MmuHop matpuiisl. Teopema o
paHre MaTpHUIIbL.

Tema 3. CucremMsbl JTHHEHHBIX aJredpandyecKuX ypaBHEeHHH.

Cucrembl nuHeiHbIX anredOpanmdeckux ypaBHeHuil (CJIAY). Pemenne CJIIAY. Buast
CJIAY. Pemenue cucteM JIMHEWHBIX ypaBHEHMH METOJOM OOpaTHOM MaTpuibl. Teopema
Kpamepa. Pemienue cucrem JIMHEMHBIX ypaBHEHUN MeTo1oM Kpamepa.

Pemenue cucreM JMHENHBIX ypaBHEeHHM MeTtonaoM [aycca. Pemenne cucrtem JTMHEHHBIX
ypaBHeHui metonoMm JKopaano — IMaycca. [Ipumenenne meronoB I'aycca u XKopaano — ['aycca k
PELICHUIO CUCTEM JINHENHBIX YPaBHEHUI.

Tema 4. UccienoBanue cucteMbl M JIMHEHHBIX YPABHEHHMH ¢ N HEM3BECTHBLIMM.

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

OOumwmii MopsAAOK pelIeHHus CHCTeMbl JIMHEHHBIX ypaBHEHMH. PemieHue cucreM m
JMHENHBIX YPAaBHEHUH C N HEU3BECTHBIMM B CIydae, €CJIIM PaHI CHCTEMbl MEHBIIE YHCIIa
HEU3BECTHBIX.

Cucremsl TMHENHBIX OAHOPOIHBIX YpaBHEHH. PyHIAMEHTAIbHAS CUCTEMA PEICHUM.

Monens JIeoHThEBa MHOTOOTpACIIEBOM YIKOHOMUKH (OaTaHCOBBIN aHAN3).

Pasnea 2. BektopHas anredpa

Tema 5. J1eMeHTHI BEeKTOPHOI ajredpbl

BekTop Ha mIOCKOCTM M B NIpOCTpaHCTBE. JIMHEWHBIE omepanuu HajJ BEKTOpaMH B
reoMmerpuueckoit ¢popme. [lonstue 6azuca BEeKTOpOB B mpocTpaHCcTBe. Pa3noxkeHue BekTopa Mo
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6asucy. OpTOHOpMHUPOBaHHBIN 0a3uc B MpocTpaHcTBe. [IpsMoyronbHas cuctemMa KOOpJIWHAT B
npocTpaHcTBe. Pa3nokeHne BeKTOopa IO OPTOHOPMUPOBAHHOMY 0a3uCy B IIPOCTPAHCTBE.
Jlunelinple onepanuy HaJ BEKTOPaMU, 3aJaHHBIMU KOOPIMHATAMH.

CkansipHOo€ TNIpOM3BEACHHE BEKTOPOB, €ro CBOWCTBA. BbIpakeHHE CKaIspHOIO
MIPOU3BEJICHUS 4epe3 KOOPAMHATBI BEKTOPOB. YTOI MEXKIy BEKTOpaMH. Y CIOBUS
KOJUIMHEApPHOCTH M OPTOTOHAJIBHOCTU BEKTOPOB. BEKTOpHOE NpOM3BENEHUE BEKTOPOB, €0
CBOMCTBA. BbIpakeHHME BEKTOPHOIO MPOM3BEACHUS 4epe3 KOOpPAUHAThl BEKTOPOB. CMelIaHHOe
IIPOU3BE/ICHUE BEKTOPOB, €ro CBOWCTBA. BpIpak€HHE CMEIIAHHOTO IPOU3BEICHUS YEpe3
KOOPJIMHATHI BEKTOPOB

Tema 6. JInneliHble BeKTOPHbIE IPOCTPAHCTBA

N — mepHbI BekTOp. JIMHEHHbIE onepanuu HaJl N — MEPHBIMU BEKTOpamu. JIuHeiHas
3aBUCUMOCTh M HE3aBUCHUMOCTb BEKTOpOB. JInHEiHOe (BEKTOpHOE)MPOCTpaHCTBO. bazuc wu
pPa3MEpHOCTh JIMHEMHOrO0 MpocCTpaHcTBa. EBKIMAOBO mIpocTpaHCTBO. JIMHeWHOe N-MepHOe
IPOCTPaHCTBO. ba3uc u pa3MepHOCTh N-MEPHOro JMHENHOIO npocTpaHcTBa. Ilepexon k HoBoMy
0a3ucy B JIMHEHHOM IMPOCTPAHCTBE. 3aBUCHMOCTb MEXAY KOOpAMHATAMHU BEKTOpa B Pa3HBIX
Oaszucax.

Tema7. J/Inneiinbie 0TOOpAKEHUS

Jluneiinpie omnepatopbl (oTOOpakeHus, mpeoOpasoBaHusi). JleMcTBUS Haj JTUHEHHBIMHU
oneparopamu. Marpuua JMHEHHOro omeparopa. TeopeMa 3aBUCUMOCTH MEXIy MaTpULaMu
OJIHOTO W TOTO K€ orneparopa B pa3Hbix Oazucax. (CoOCTBEHHbIE 3HAUYECHHS U COOCTBEHHBIC
BEKTOPbl JIMHEWHOTO ormepartopa. HaxoxkaeHne COOCTBEHHBIX 3HAYEHUH U COOCTBEHHBIX
BEKTOPOB JIMHEHHOrO oneparopa. JIuneitHast Mmoaens oOMeHa.

Paznen 3. AnHanuTnyeckasi reoMeTpHsi Ha IIJIOCKOCTH U B IPOCTPAHCTBE

Tema 8. JInnus Ha MIOCKOCTH

JIuHus HaA IUIOCKOCTH. YpPaBHEHHE JIMHUM HA IUIOCKOCTH. YPaBHEHHs IIPSAMOM Ha
IUIOCKOCTH. YpaBHEHHE MPsAMOIl ¢ yrioBeM KodpduimeHtoM. OOmiee ypaBHEHUE MPSIMOI.
YacTHbie citydan 0011IeT0 ypaBHEHUS MPSAMON. YPaBHEHHUE TIPSIMOM, TIPOXOIAIIEH Yepe3 IaHHYIO
TOYKY B IJAHHOM HAINpaBJICHUH. Y paBHEHHUE MPSAMOM, TPOXOASIIEH Yepe3 ABE TOUKU. Y paBHEHUE
MPSMOM B OTpe3Kax. Y paBHEHHUE MPAMOM, MPOXOIAIICH Yepe3 NaHHYIO TOUKY NEPIEHIUKYISIPHO
JAHHOMY BEKTOPY. YTOJ MEXAY NPSMBIMU. Y CIOBUE MAPAIICIBHOCTA U MEPIEHIUKYIIPHOCTH
NpsAMBIX. PaccTostHue OT TOUKHK 10 TPSIMOM.

Kpussie Broporo nopsaka. OxpyxHocts. KaHoHn4eckoe ypaBHeHue. CBOMCTBAa KPUBOIA,
OCHOBHbIE XapakTepucTuku. Jsunnc. KaHonnueckoe ypaBHeHHe. CBoWCTBa KpUBOI, OCHOBHbBIE
xapaktepucTuku. ['mnepbomna. Kanonuueckoe ypaBHeHue. CBoiicTBa KpUBOH, OCHOBHBIE
xapaktepuctuku. [lapaGoma. KanoHunueckoe ypaBHeHue. CBoiicTBa KpHBOW, OCHOBHbBIE
XapaKTEPUCTUKH.

Tema 9. IIpsiMasi M MJIOCKOCTH B MPOCTPAHCTBE

YpaBHEHHE IUIOCKOCTH B IIPOCTPAHCTBE, MPOXOIALIEH Yepe3 MNaHHYI TOUYKY
NEepIEHIUKYJIIPHO JaHHOMY BekTopy. OOliiee ypaBHEHUE INIOCKOCTH B MPOCTpaHCcTBe. YacTHble
Cily4ad OOILEro ypaBHEHHUs IUIOCKOCTU. YPaBHEHHE IIJIOCKOCTH B IPOCTPAHCTBE, MPOXOASIIEH
4yepe3 TpU JAHHBIE TOYKHU. YPABHEHME IIJIOCKOCTH B IIPOCTPAHCTBE B OTPE3KAX. YTOJI MEKIY
IJIOCKOCTSIMH, YCIIOBUS NAPAJLIEIBHOCTH U MEPIIEHINKYIISAPHOCTH JIBYX IUNIOCKOCTEH.

Kanonnueckoe ypaBHEHME TIpSIMOM B IPOCTPAHCTBE. YPAaBHEHHME NPSAMOM B
MPOCTPAHCTBE, MpoXoAsiiel uyepe3 aBe Touku. OOmiee ypaBHEHHE MPSMOIl B MPOCTPAHCTBE.
[Tepexon ot oO0miero ypaBHEHHsI K KaHOHHYECKOMY. YTOJ MEXIy MPSIMBIMH B IPOCTPAHCTBE.
VYcnoBue napayienbHOCTH U MEPIEHIUKYIIPHOCTH MPSIMBIX B IIPOCTPAHCTBE.

Brimykible MHOXKECTBa B N-MEPHOM IpocTpaHcTBe. OOnacTh penieHui JMHEeHHbIX
HepaBeHCTB. ['paduueckuil MeTon pelIeHHs CHUCTEMBbl JIMHEHHBIX HEPAaBEHCTB C JBYMs
Hen3BecTHbIMU. O0acTh pelIeHni CUCTEMBI M JIMHEHHBIX HEPABEHCTB C N HEU3BECTHBIMH.
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Paznea 4. Beenenune B aHaJIU3

Tema 10. @®ynkuun

Yucna. IToHsATHE KOMIUIEKCHOTO YHCA, AEHCTBUS HaJl KOMIUIEKCHBIMU YHCIIAMH.

[TonsiTue MHOkecTBa. (OCHOBHBIE TIOHATHA TEOPUM MHOXeCTB. Omepanuu  Haj
MHOXecTBaMU. OCHOBHBIE YHCIIOBbIE MHOYKECTBA.

[Tonstue Qynkuuu. CrnocoObl 3amanus ¢yHkuud. OCHOBHBIE CBOWCTBA (DyHKITUH.
Knaccugpukanus ¢ynkuuil. OcCHOBHbIE 351eMeHTapHble (QyHKUMU M uX rpapuku. CroxHas
¢ynkuusa. OOpatnas ¢ynkuus. DyHkius, 3amaHHas HesiBHO. llpeoOpaszoBanue rpadukoB
bynkumii. [I[pumenenrne QyHKIUN B SKOHOMUKE.

Tema 11. Ilpenenan! pyHKumii

Yucnosele nocienoBaTesibHOCTH. OrpaHMYCHHbIE U MOHOTOHHBIE I1OCIIEA0BATEIbHOCTH.
[Ipenen 4wWCIOBOM TOCIENOBATENBHOCTU. ['€OMETPUYECKHMI CMBICH TMpElesia YHUCIOBOU
1ocJIe10BaTeNbHOCTU. [Ipu3Haku cyliecTBOBaHuUs Npeea.

[Tpenen ¢pynkuuun B 6eckoneunoctu. IIpenen ¢pynkuuu B Touke (no Komwu u mo I'eitne).
OcHOBHBIE TeOpeMbl O Tmpenenax (QyHKUuMH. beckoHeuHo Manble M OeCKOHEuHO OoJbIINe
BEJIMUMHBI, UX CBOMCTBA. 3aMeuaTelibHbIe Npeeibl. PackpbpiTie HeonpeaeIeHHOCTENH pa3IMuHbIX
THUIIOB.

Tema 12. HenpepbiBHOCTH yHKIMIT

OpnHocroponHue npezensl. HenpepelBHOCTh (DyHKIMI B TOUKe W Ha MHTepBajie. Touyku
paspeiBa ¢yHkumu. Krnaccudpukamuss Toyek paspeiBa. Kyco4HO-HempephIBHBIE (DYHKIWH.
CpoiicTBa (QyHKLUH, HENpephIBHBIX B Touke. HempephlBHOCTh 3J€MEHTapHBIX (YHKIHH.
CaoiicTBa (QyHKIUH, HEIIPEPHIBHBIX HA OTPE3KE.

Paznea 5. ludgdepenunanbHoe ucuucjaenne PyHKUM 0JHOMH MepeMeHHOi

Tema 13. IlpousBoanas u nuddepeHunan GyHKIUHA

3ajaun, NPUBOIAIIME K TIOHATHIO Npou3BoAHOW. OmpenereHue MNPOU3BOIHON, €e
reOMETPUYECKUH, MEXAaHUYECKUH U SKOHOMUYECKHH cMbICI. CBsI3b MEXAY HENPEPbIBHOCTHIO U
mupdepeHpyemMoctbio  (GyHKUMU. IIpom3BOAHBIE OCHOBHBIX 3JIEMEHTApHBIX (DYHKIMH.
OcHoBHbIe npaBuiIa AU epeHInpoBaHus.

[TpousBoaHas crnoxxHol U oOpaTHOU (yHKuM. JuddepennpoBanue HessBHONH (QyHKIUU.
Jlorapudpmuueckoe nuddepenupoanue. [IponsBoaHble BhIiCIIUX MOpsakoB. Mcnonb3oBanue
MOHSTHSI IPOU3BOIHOM B SKOHOMHKE.

[Tonstue muddepenunana ¢ynkuuu. CpoiictBa nuddepenimana. HMHBapuaHTHOCTb
muddepennmana. Juddepenmansl BbICIIMX TOPSAIKOB.

Tema 14. IIpunioxxenne Npou3BoIHOIM

OcHoBHbIE TeopeMbl 0 AU depeHurpoBanun pyHkuuu: teopemMa depma teopema Poms,
TeopeMa Jlarpanxa, reopema Komm. [TpaBuito Jlonurans ais BEIYMCIEHNS HEONIPEAECIEHHOCTEN.

[Tpu3Haku Bo3pacTaHusi U yObIBaHUS (YHKLIMHU. DKCTpEeMyMbl (GYHKIIMH, HEOOXOAUMOE U
JIOCTAaTOYHBIE yCIOBUs SKcTpeMyMa QyHkiuu. HanOosnpiee 1 HauMeHbliee 3HaYeHUsT PYHKIUU
Ha OTpe3Ke. AJITOPUTM OTHICKAHHMsI HauOONbLIEr0 M HAMMEHBIIETO0 3HAYeHUH HeNpepbIBHON
¢byHKuM Ha oTpeske. BrimykiocTe rpaduka ¢yHKuuu. JlocTaTodyHoe YCIOBHE BBIMYKIOCTH
¢yukuuu. Touku mepernba. HeoOxoammoe W J0CTaTouyHOe yciaoBUs Teperuda. ACHUMITOTHI
rpadpuxa pynkuuu. IlpuMeHeHue npous3BOIHON K MCCIENOBAaHUIO (PYHKIIMHU U TOCTPOCHHIO €€
rpaduka: cxema MoJIHOTO UCCIIeA0BaHUS (DYHKITUH.

Paznen 6. ludpepenunanbHoe ncuucaeHue PyHKIUH HECKOJIbKUX MepeMeHHbIX
Tema 15. ®yHKUIMHN HECKOJbKHX NepeMeHHbIX
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@DyHKIUU HECKOJIBKUX NepeMeHHbIX. OYHKIMU JBYX NepeMeHHbIX. O0IacTh onpeaencHus
u rpaduk (QyHKIHMM ABYX nepeMeHHbIX. JIuaun ypoBHs. [Ipenen u HenmpepbIBHOCTH (YHKIUU
JBYX IlepeMeHHbIX. YacTHple mnpou3BogHBbIE U AupdepeHIupyeMoCTb (YHKIMH JABYX
nepeMeHHbIX. JJuddepennman GyHKINU IByX IEpEMEHHBIX. | paguenT GyHKuuu.

OkcrpeMyM (yHKUMM JBYyX IlepeMeHHbIX. HeoOxoaumoe M JOCTaTO4YHOE YCIOBHE
sKcTpemMyMa. Hambosbliee M HauMeHbllee 3HA4YeHUs (YHKIMU B 3aMKHYTOH OrpaHHYEHHOMN
obsactu. Y CIOBHBIN AKCTpeMyM. MeTon MHOKHUTENeH Jlarpanika.

@YHKINN HECKOJIBKUX IIEPEMEHHBIX B dKOHOMUYECKON TEOPHH.

Pa3nes /. UHTerpasibHoOe HCYHC/ICHUE

Tema 16. IlepBoodpa3Has (pyHKIMsI U HeoNpeaeJeHHbII HHTerpaJl

[Tonstue mepBooOpazHoit ¢ynkmuu. Teopembl 0 mepBooOpaszHbIX (yHKIUH. [loHsATHE
HEOIpeIeNIEHHOT0 UHTEerpana. ['eoMeTpuyecKkuil CMbICII HEONpeAeIeHHOro uHTerpaia. Tabmuna
OCHOBHBIX uHTerpanoB. CBolicTBa HeomnpeaeneHHOro uHrerpaiga. OCHOBHBIE  METOJIbI
WHTETPUPOBAHUS:  HEMOCPEICTBEHHOE  HMHTETPUPOBAHUE,  UHTEIPUPOBAHUE  METOJAAMU
HOJICTAHOBKH (3aMEHBI IEPEMEHHOM ), MHTETPUPOBAHHUE MO YACTSIM.

[Tonsitne pammoHansHOM napobu. IIpoctelinmme parmoHanbHBIC ApoOH. MHTErprpoBaHue
NPOCTEHIINX pallMOHAIBHBIX Ipo0Oeii. IHTerpiupoBanre paloHAIBHBIX IPOOCH.

WuTterpupoBanue TpUroHOMETpHUeckux (QyHkumii. VHTErpupoBaHHe NPOCTEHIINX
UppanroHaIbHBIX QyHKIWA. HTErpansl, «HeOepymuecs» B 2IEMEHTAPHBIX (YHKIHSAX.

Tema 17. OnpeesieHHbIH HHTErPaJ

[lonsaTHE oOmNpEneneHHoro uHTerpana. ['€oOMEeTpUYEeCKHI W 3KOHOMUYECKHH CMBICI
OTIpeIeIEHHOr0 UHTerpajia. 3ajja4ya 0 BEIUMCICHUH 00beMa BBITyCKaeMOl MpoyKiuu. Teopembl
00 wuHTEerpupyemMoctd (QyHKuuu. CBOWCTBA OINpPENEICHHOT0 WHTETrpajla ¥ TpaBWia €ro
BbIUKCJIeHMs. Bpruncienue omnpeneneHHoro uHrerpaia (MHTerpan ¢ mepeMeHHBIM BEPXHUM
IIPEAEIIOM, TEOpEMa O IPOU3BOJAHON MHTETpala C IIEPEMEHHBIM BepXHUM IpenenoM. dopmyia
Herotona-JleitOnuna). Meroa MOJACTAaHOBKM (3aMEHbI MEPEMEHHON) M HWHTEIPUPOBAHUS II0
YacTsAM B OIIPEIEIIEHHOM MHTErpae.

Tema 18. HecoOcTBeHHbIE M IBOITHbIE MHTETrPAJIbI

Heco6cTBennnie unterpansl [ u Il pomga. Cxonsmuiics U pacxoasiiuiicss HeCOOCTBEHHBIM
uHTerpai. IlpusHaku cxoaumocTH.

[TpuOnkeHHbIE METONbl BBIYMCIEHHUS OIpeNeleHHbIX uHTerpanoB lcnonb3oBanue
MOHATHUS UHTErpajla B )KOHOMUKE

JIBoiiHbIe MHTErpaibl, UX cBoiicTBa. OCHOBHBIE Cy4Yal BBIYMCICHUS JBOMHOIO MHTErpaja
B IIPSIMOYTOJbHBIX KoopauHartax. [loBropHble mHTerpansl. CBeneHuE ABOMHBIX MHTErPajoB K
ITOBTOPHBIM.

Paznen 8. luddepenuuanbupie ypaBHeHusi. Psiabl

Tema 19. InddepeHunaibHble ypaBHeHHs MePBOro NOPsIKa

OcCHOBHBIE TIOHATUS U TIPUMEPHI 33J1a4, TPUBOASIIINX K AU HEepeHIINaTEHBIM YPaBHEHUSM.
OO6bikHOBeHHBIE MU epeHInanbHbIe YpaBHEHHS epBoro nopsaka. O61iee u 4acTHOE peleHue
JY nepporo nopsiaka. 3amgava Ko, Teopema o cyliecTBOBaHUU M €IMHCTBEHHOCTH PEIICHUS
3aaaun Kommn.

Huddepennmanbaple ypaBHEHUSI ¢ pa3eNE€HHBIMU U Pa3esSIONIMMUCS TIEPEMEHHBIMU
nepBoro mopsaka, ux pemenue. OnHopoanblie muddepeHInaIbHble YpaBHEHUS IEPBOTO
MopsI/iKa, UX pemieHue. JInHelHple OMHOPOHBIC U HEOTHOPOIHBIC YPAaBHEHHS TIEPBOTO MOPSIKA.
Meron W.bepuymiu pemenust JIIIY. Meron Jlarpanxka (MeTon Bapualuu HpPOU3BOJIbHBIX
nocTostHHBIX ) pemenus JIJIY. YpaBuenue bepnysum, ero pemieHue.

Hcnons3oBanue auddepeHnanbHbpIX YPaBHEHUN B YdKOHOMUYECKON TUHAMUKE
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Tema 20. UucioBbie U cTeNEeHHbIE PSAbI

OrnpezenieHre 4YuciIoOBOro psana, cymma psana. CpoiictBa cxomsuuxcs psjioB. CXoaAUMOCTb
reoMerpuueckoro psaa. Teopema (HeoOxonuMblil mpu3HAK CXOAMMOCTH psifia), CIEICTBUE U3
TEOPEMBI O PaCXOAUMOCTH psifa. ['apMOHMUECKUit pall. DTalOHHBIE PAJIbl: TEOMETPUUYECKUI iz,
TapMOHHMYECKHUH psiJl, 000OIIEHHBIH TapMOHUYECKUN PsiA. JloCcTaTOYHBIA MPU3HAK CXOIUMOCTH
3HAKOMOCTOSIHHBIX PAJOB: MPH3HAKM CpaBHEHWs, npusHak [lamamOepa, paguKalbHBIA U
MHTETpajbHbIi Npu3Haku Komu.

3HAKONEpEMEHHbBIE U 3HAKOYEpEAYIOLIUECS  Psabl. [IpuzHak  cxoauMocCTH
3HaKouepeaymoerocs psajaa (nmpusHak JleliOuua). AGConoTHasE U OTHOCUTENbHAS CXOAMMOCTH.

[TonsiTue creneHHoro psaa. Paguyc, HHTEpBai CX0AMMOCTH CTENIEHHOTO Psijia.

Psiner Tetinopa u MakinopeHna. PazinoxxeHust 371eMEHTapHBIX (DYHKIIHA B PSi.

4.3.Coneprxanue NpakTHYECKUX 3aHATHI (ouHasi popma o0yueHust)

Paznenl. Anredpa maTpun

IIpakTuyeckoe 3ansiTuel. Boimosinenue onepanuii Hag MaTpunamu(2 yaca)

1. Omepauuu HajJ MaTpULIAMU: TPAHCIIOHHUPOBAHHE, YMHOXEHHE MATpPUIIBI Ha YHCIIO,
CJI0’)KEHUE Y YMHOKEHHE MaTPULL
Pemenune 3agau:

e Omnepanuu Hajg MaTpulaMU: TPAHCHOHUPOBAHHUE, YMHOKEHHME MAaTpULbl HAa YHUCIO,
CJI0’)KEHUE Y YMHOKEHHE MaTPULL

e Pemienue 3a1a4 ¢ 5JKOHOMUYECKUM CMBICIIOM

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

1. Omnpenenutenu kBagpatHbix MaTpull. CriocoObl BbIYMCIEHUS onpenenureneii. CoiicTBa
OIpeIeIuTeNEH

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

3. Pemenue 3amau:
® HAaxOXJEHHE 0OpaTHOW MaTpPUIIbI
® pelIeHHe MaTPUYHBIX YpaBHEHUI

IIpakTuyeckoe 3ansTue 3. Penienne cucreM JiMHEHbIX YPABHEHUI MeTOI0M OOpaTHOM
maTpuusl 1 MetoaoMm Kpamepa (2 yaca)
1. Pemenue cucreM JNMHEWHBIX YpaBHEHUH METOJIOM 00paTHOM marpuilpl. Pemenue cucrem

JUHENHBIX ypaBHEeHUU MeToaoM Kpamepa
2. Pemenue 3amau:

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

e PemeHue cucTem JIMHEHHBIX ypaBHEHHH ¢ moMoIbio popmyn Kpamepa.
IIpakTuyeckoe 3ansTue 4. Pemienue cucrem JIMHEHHBIX alred0panvecKuX ypaBHeHuUil
metoaoM I"'aycca u meromom Kopaano-I'aycca (2 yaca)

1. Auropurm merona I'aycca u merona XKopaano-I'aycca
2. Pemenue 3amau:
e PenieHue CUCTEM JIMHEMHBIX YPaBHEHMH C IOMOIIBIO MeToAa ['aycca
e Pemenue cuctem JIMHEHHBIX YpaBHEHHUI ¢ momolbio Metoaa XKopaano-I'aycca.

IIpakTnyeckoe 3ansitne 5-6. Pemenwe cucreM m JIMHEHHBIX YpPaBHeHHH ¢ n
Hen3BeCTHbIMM (4 yaca)

1. OO6mwmii mopsI0K peuieHusl CUCTEMBI TMHEHHBIX ypaBHEHU. Perenne cuctem m
JIMHEHHBIX YPAaBHEHUN C N HEU3BECTHBIMU B CJIy4ae, €CJIM PAHT CUCTEMbI MEHBIIIEC YUCIIA
HEU3BECTHBIX
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2. Pemenue 3amau:
e lccnenoBaHnue CUCTEM JTMHCHHBIX YPABHEHHI HA COBMECTHOCTb.
e Permienue cucTeM m JUHCHHBIX YPAaBHECHHUH ¢ N HEU3BECTHBIMU

Pa3znes 2. BekTopHasi aareopa

IIpakTyeckoe 3ansiTHe 7. BoinoiHeHne onepauuii HaJ BeKTopamH (2 yaca)
1. JluneiiHble onepanuy HajJ BEKTOpaMH, 3aJaHHbIMH NpoeKkuusamMu. CKaaspHoe, BEKTOPHOE,
CMELIaHHOE IPOU3BEACHUE BEKTOPOB
2. Pemenue 3amay:
e JlelicTBUs HaJl BEKTOpaMHU
e PasnoxeHue BEKTOpa 110 IPYTUM BEKTOPaM.
e Pemenue 3a1a4 Ha IPUMEHEHUE CKAJIIPHOTO, BEKTOPHOI'O U CMELLIAHHOTO
IIPOU3BEJICHUS] BEKTOPOB.

IIpakTnyeckoe 3ansitue 8. BoinosiHeHne el CTBUII HAl N-MEePHBIMM BeKTOpaMu (2 yaca)
1. n — wmepHsili BekTOp.JIuHENHOE n-mepHOE mNpocTpaHCTBO. JIMHENHAs 3aBUCUMOCTb U
HE3aBUCUMOCTb BEKTOPOB. 33aBUCUMOCTb MEXIy KOOPIMHATAMH BEKTOpa B Pa3HbIX
Oaszucax.
2. Pemenue 3amay:
® Ha OINpeAelICHUE JUHEHHON 3aBUCHUMOCTU — HE3aBUCHUMOCTHU BEKTOPOB, ONpEICICHUE
0a3mca BEKTOPOB, OIpeeNieHHe KOOPAMHAT BEKTOpa B HOBOM 0Oasuce (pasiioskeHHe
BEKTOpa 1o 6a3ucy), pelieHre 3a1a4 ¢ 9IKOHOMUYECKUM COJePKAHUEM.

IIpakTnyeckoe 3ansiTue 9. Jiuneiinbie oneparopsl (2 yaca)

1. Jluneitnble omepatopsl (oTOOpakeHHs, mpeoOpa3zoBaHus). [leficTBUS Haa JTUHEWHBIMU
omeparopamMu. Marpunua JIuMHEHHOro omeparopa. TeopemMa 3aBUCHUMOCTH  MEXKAY
MaTpHUIlaMU OJTHOTO U TOTO K€ OIepaTopa B pa3HbIX Oa3ucax.

2. Pemenue 3amay:

® Ha Ompe/elieHne JUHEHHOCTH 0TOOpaXKeHus, 00pa3a BEKTOpa, MaTPHUIIbI TMHEHHOTO
omneparopa,
®  BBINOJHEHHE JICHUCTBUI HaJ JIMHEMHBIMU ONEPATOPAMHU.

IIpakTuyeckoe 3ansaTue 10. HaxoxaeHue CcOOCTBEHHBIX 3HAYEHHWH W COOCTBEHHBIX
BEKTOPOB JIMHEHHOro oneparopa (2 yaca)
1. CoOcTBeHHBIE 3HAa4YeHHMs] U COOCTBEHHBIE BEKTOpPHI JUHEHHOro omepartopa. JlnHeiHas
MOJIeNIL OOMEHa.
2. Pemrenue 3agau:
® Ha HaXOXJIeHHWE COOCTBEHHBIX 3HAUCHUI JTMHEHHOTO OIleparopa,
® HaxOXJeHHe COOCTBEHHBIX BEKTOPOB JIMHEHHOT0O omepaTopa

Pa3znen 3. AHaiuTHUYECKasi TeOMETPHUs HA IJIOCKOCTH M B IPOCTPAHCTBE

IpakTuyeckoe 3ansatue 11. llpsamas JuHus Ha mIockocTH (2 yaca)

1. PaznuuHble ypaBHEHUs MPSIMOM HA TUIOCKOCTH.YTON MEXIy TMPSMBIMH, YCIOBHUS
MapajuIeIbHOCTU U NMEPIECHANKYISPHOCTH MPSAMBIX, PACCTOSTHUE OT TOYKH JI0 IPSIMOU

2. Pemrenue 3agau:
e Pemienue 3a1a4 Ha HAXOXKICHUE PA3JIUYHBIX BUIOB YPAaBHEHUH NIPSAMON HA INIOCKOCTH
e Pemienue 3a1a4 Ha HAXOXKJICHHUE YIila MEXKIY IPSIMBIMU
e Pemienue 3a1a4 Ha ONpeeIeHUE NapPAIUICIbHOCTH U NEPHEHAMKYJIIPHOCTH MPSIMBIX

IIpakTuyeckoe 3ansitue 12. I[lpamMasi M JIOCKOCTH B NPOCTPaHCTBE(2 yaca)

1. VpaBHeHMS IUIOCKOCTH B IIPOCTPAHCTBEYTOJd MEXKIY IUIOCKOCTSIMH, YCIIOBUSA
NapauIeIbHOCTU U NEePIEHANKYISIPHOCTH BYX IJIOCKOCTEH.

2. VYpaBHEHHs NPSMOH B MPOCTPAHCTBE. YTOJ MEXIY NMPSMBIMU B MPOCTPAHCTBE. Y CIIOBHE
MapajuIeIbHOCTU U NEPIEHANKYISIPHOCTH MPSIMBIX B IPOCTPAHCTBE.

3. Pemenue 3amau:
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e Pemenue 3amau Ha HaxXOXACHHWE pPAa3IMYHbIX BHUJOB YpPaBHEHUN IUIOCKOCTH B
IIPOCTPAHCTBE

e Pemenne 3agay HA HAxXOXKACHHWE PA3IMYHBIX BHUAOB YpPaBHEHUM MpPsAMOM B
IIPOCTPAHCTBE

e Pemenue 3aJad Ha HAXO0XKACHME YIVIAa MEXKIy M[pPSIMbIMH, Ha OIpPEAEICHUE
apaJUIEIbHOCTH U NEPIEHANKYJIIPHOCTH IPSIMBbIX

Pa3znen 4. Beenenne B anajaus

IIpakTnueckoe 3ansaTue 13. Haxo:xxaenune cBoiicTB GpyHKuuu. (2 4aca)

1. OcnoBubie cBoiicTBa pyHKuun. Kiaccudukamus ynkiuii. OCHOBHBIEC 3JIEMEHTapHBIC
¢ynkumu n ux rpaduku. Cnoxnas pynkuus. O6parHas pynkuus. OyHKIMA, 3aaHHAS
HesiBHO. [IpeoOpaszoBanue rpadukoB GyHKIIHA.

2. Pemenue 3anau:

e uccnenoBaHus (PyHKIMI HA MOHOTOHHOCTD
e uccnenoBaHus QYHKIMI HA OTPAaHUYEHHOCTD
e uccnenoBaHus (PyHKIMI HA YETHOCTb

IIpakTuyeckoe 3ansaTue 14. Boruncienue npeaeaoB pyHkuuii. (2 yaca)

1. Tlpenen ¢pynkumu B 6eckoHeuHoctu. Ilpenen ¢pynkuuu B Touke (mo Komm u mo [eiine).
OcHoBHBIE TeopeMbl O mnpenenax (yHKuui. beckoHeuHO Malible U OECKOHEYHO OoJibLIMe
BEJIMYMHBI, UX CBOWCTBA. 3ameuaTesbHble Ipenesbl. PackpbiTHe HeolpeneaeHHOCTeR
Pa3JINYHbIX THIIOB.

2. Pemenue 3anmau:

e Jloka3arenbCTBO IPEEIIOB MO ONPEAEIECHUIO

e Brruucnenue npenena GpyHKIUN Ha OECKOHEUYHOCTH.
e Brruucnenue npenena GyHKIUU B TOUKE.

e PackpbITHe OCHOBHBIX HEOIPEIIEHHOCTEMH

IIpakTuyeckoe 3ansaTue 15. UcciaenoBanne pyHkIuii Ha HeMPepPLIBHOCTb. (2 yaca)

1. HenpepsiBHOCTh (yHKIMI B Touke M Ha uHTepBaje. Kinaccudpukanus Touyek paspbiBa.
CpoiicTBa (yHKIMH, HENPEpHIBHBIX B Touke. CBOWCTBA (DYHKIMIA, HENPEPHIBHBIX HA
OTpE3KE.

2. Pemenue 3agau:

e HccnenoBanue QpyHKIMI Ha HENPEPHIBHOCTh
e OrmpeneneHue TOUEK pa3pbiBa

Paszpen S. IudpepenuuaibHoe ucuuciaeHne PyHKUME 0HOM epeMeHHOM

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

1. OmnpeneneHue NPOU3BOJHOM, €€ TEOMETPUUYECKHUM, MEXAaHUYECKUUA U DKOHOMHUYECKHI
cmbicil. OcHOBHbIE TpaBuwia auddepeHuupoBanus. [IpousBogHas cloKHOW U OOpaTHOM,
HesiBHOUM ¢yHkuuil. Jlorapudpmuueckoe nuddepennupoBanue. Mcnoap3oBaHue MOHITHS
IIPOU3BOJHON B 9KOHOMHKE.

2. Pemenue 3amau:

Ha npumMeneHune reoMmeTpuyeckoro, 5KOHOMUYECKOT0 CMbICIIAa TPOU3BOIHOM

Boruncnenue npou3BOAHBIX CIOKHBIX (PYHKIMH

Boruncnenue npou3BOAHBIX HESABHBIX (DYHKUINN

Boruncnenue npou3BoAHBIX 00paTHBIX (PYHKIIHMA

e [Ipumenenue gorapugmuueckoro nuddepeHupoBanus

IIpakTuyeckoe 3ansitue 18. UccienoBanue ¢GyHKUM € NMOMOIIBIO NPOU3BOAHON H

nocTpoeHue rpapukos (2 yaca)

1. Ilpu3Haku Bo3pacTaHus U yObIBaHUS QYHKIIMH. DKCTPEMYMbl (PYHKIIMH, HEOOXOJUMOE U
JIOCTaTOYHbIe ycioBHs dKcTpeMyma (yHkiuu. Haubosblnee M HauMeHblee 3HAYCHHS
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by Ha oTpe3ke. Brmykiocte rpaduka GyHkumm. JloctaTouHoe ycloBHE
BRIMyKJIOCTH (pyHKIMH. Touku mnepernba. HeoOxoaumoe u JOCTATOYHOE YCIIOBHS
nepern6a. Acumntotbl GyHKIMH. [[puMeHeHne MPOU3BOJIHON K UCCICIOBAHUIO (DYHKIIMA
U TIOCTPOCHUIO ee rpaduKa: cxema MOJTHOT0 UCCIeN0BaHUS (DyHKIIHH.
2. Pemenue 3amay:
e lccnenoBanue (hyHKIHIA C ITOMOIIBIO POU3BOAHOM U IOCTPOCHUE TPaPHUKOB
e HaxosxJeHHE HAMMEHBIIIETO M HAUOOJIBIIETr0 3HAYCHUS ()YHKIIMU

Pa3nea 6. ludgdepenunanbHoe ucuucjieHne PyHKIMH HECKOJBKHUX NepeMeHHbIX

IpakTuueckoe 3ansitue 19. Haxoxknaenne 3kcTpeMyMoB (pYHKIIHH JABYX MepeMeHHBIX. (2

yaca)

1. ®yuxuuum 1Byx nepemMeHHbIX. JIuHMM  ypoBHA.  YacTHele  IIPOU3BOJHBIE U
TupdepeHpyeMocTs  (QYHKIMM JIByX HEPEMEHHbIX. OKCTpeMyM GYHKLHMH JBYX
nepeMeHHbIX. HeoOxoauMoe 1 J0CTaTOuHOE yCIOBHE IKCTPEMyMa.

2. Pemenue 3amay:

e HaxoxaeHue 4aCcTHBIX IPOM3BOIHBIX (PYHKIIUH JBYX II€PEMEHHBIX
e HaxoxxaeHue 3kcTpeMyMa (yHKLUH JIBYX IEPEMEHHbIX

Paznen 7. UuTerpajibHOe MCUMCIIEHHE

IpakTnyeckoe 3ansitue 20. Haxoxxaenne HeomnpeaeJeHHBIX MHTErPajioB . (2 yaca)
1. Heonpenenenuslii uHTerpan. I'eoMeTpuuecKuil CMBICI HEONPEAECIEHHOIO HWHTETpala.
CaoiicTBa HeonpeaeneHHoro nHTerpaina. OCHOBHbIE METO/Abl MHTETPUPOBAHUS.
2. Pemenue 3anmau:
e HenocpencrtBeHHOE UHTETPUPOBAHUE.
e llHTerpupoBaHHe METOJIOM 3aMEHbI IEPEMEHHOM.
e HaxoxJaeHue MHTErpajoB METOJIOM UHTEIPUPOBAHUS 110 YACTSIM.

IIpakTuyeckoe 3ansaTue 21. BolunciieHue onpeaeeHHOro HHTerpaJja . (2 yaca)

1. Ompenenennslii uHTErpai. ['eomeTpudyeckuii U KOHOMUYECKHI CMBICT OMPEIEICHHOTO
uHTerpasa. CBOWCTBa ONpPENENEHHOTO MHTEerpaia. BeluucieHue onpenerneHHOro
UHTETpaia

2. Pemenue 3agau:

e BrrunciieHne onpeiesieHHOro HHTerpajia Ha OCHOBAaHUU OTPE/ICIICHUsI HHTETpaa.

e Brmuucnenue OIPCACIICHHOI0 HMHTCrpajgia METOJA0M 3aMCHBI HepeMCHHOfI n METOOIOM
MHTETPUPOBAHUS 110 YACTSIM.

e [IpwioxeHue onpeaeaeHHOro HHTerpaia.

IpakTuyeckoe 3ausaTHe 22. Haxoxkaenne HecOOCTBEHHBIX M JBOWHBIX HHTErpaJioB . (2

yaca)

1. HecoOctBennsie unrerpansl I u Il pona. Cxomsuuiics U pacXoasiuiics HECOOCTBEHHBIN
uHTerpai. J(BoliHble MHTETrpaibl, UX CBOMCTBA. OCHOBHBIE Clly4al BBIYUCIIECHUS ABOMHOTO
WHTErpajia B MPSIMOYTOJIBHBIX KOOP/IMHATAX.

2. Pemrenue 3agau:

e DBpluncnenne  HECOOCTBEHHOro  MHTerpajga ¢  OECKOHEYHBIMH  TpeaesiaMu
WHTETPUPOBAHUS.

¢ Bruncnenue HeCOOCTBEHHOT'O HHTETPaNIa OT Pa3pbIBHON (YHKITHH.

e BrprunciieHne ABOMHBIX HMHTETPAJIOB

Paszpnea 8. ludepenunabubie ypapHeHus. Psiabl

IIpakTnuyeckoe 3ansatue 23-24. Pemenue auddepeHuNaIbLHBIX ypaBHeHUIl INepBOro

nopsijaka . (4 yaca)

1. OObixkHOBeHHBIE MU eEpeHIaTbHbIe ypaBHEHHUs MepBoro mopsaka. Obmee U 4acTHOE
pemenue. 3agaya Komu. Buasl nuddepeHnranbHbIX ypaBHEHUN MEpBOro MOpsijaka, MX
pelLIeHHE.
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2. Pemenue 3amau:

o Pemenue auddepeHINaTbHBIX ypaBHEHUH C pa3felieHHBIMH M Pa3JIesOIIMMUCS
MepEeMEHHBIMHU.

e Pemenune ogHOpoaAHBIX MU (epeHIHATBEHBIX YPaBHEHHH IEPBOTO MOPSIKA.
e Pemenue nuHeiHbIX U HepeHInaIbHBIX YPAaBHEHUH IEPBOTO MOPSIKA.
e Pemenue ypaBuenus bepnyium

IMpakTuyeckoe 3ansaTue 25. UccienoBanue cXo0AMMOCTH YHCJIOBBIX PS0B. (2 yaca)

1. OmpenencHue 4YHUCIOBOTO psga, cymma psga. Teopema (HeoOXoaumblii TpH3HAK
CXOAMMOCTH psifa), CJICACTBUE M3 TEOPEMBI O pPacXOAUMOCTH psaa. Jlocrarodnbie
MPHU3HAKU CXOAMMOCTH 3HAKOTIOCTOSIHHBIX PSAIOB.

2. 3HakoYepeayronmecs i1 3HAKOIIEPEMCHHBIE PABL [Tpu3nak CXOIUMOCTH
3HaKouepeayolerocs psajaa (npusHak JleliOHua). AOCONIOTHAS U YCIOBHAS CXOJIUMOCTH

3. Pemenue 3amau:

o Ha HaXO0XICHHUA CYMMBI p;ma
® Ha UCCJICIOBAHHE CXOJUMOCTH 3HAKOIIOCTOSIHHBIX PSIIOB
® Ha UCCJICIOBAHHME CXOJUMOCTH 3HAKOUYEPETYIOIIHUXCS PSIOB

4.4. Conep:xanue caMoCTOSITEIbHOI padoThI

Pa3nesl. Anredopa MmaTpun

Tema 1. MaTpuubl
1. JluneitHast 3aBUCUMOCTb CTPOK MaTPHIIBI.
2. BpinonHeHue TUMOBBIX 33JaHUH MO TEMe

Tema 2. O6paTHas maTpuIa

1. DnemenTapHble NpeoOpa30BaHUs MATPULIbl. DKBUBAJIEHTHOCTh MATPHIL.

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

3. BrInosHEeHHE THITOBBIX 33JJaHUN IO TEME

Tema 3. CucreMsbl JTHHEHHBIX aJIre0panvyecKuX ypaBHEeHH I

1. Ilpumenenne meronoB [aycca m Xopmano — ['aycca K pelieHUIO CHUCTEM JIMHEWHBIX
YPaBHEHUM.

2. BrImonHeHne TUNIOBBIX 33/IaHUH 110 TeMe

Tema 4. UccieqoBanue cucTeMbl M JIMHEHHBIX YPABHEHHMH ¢ N HeU3BECTHBIMH

1. Cucrembl TMHEHHBIX OJHOPOJIHBIX ypaBHEeHUH. DyH1aMeHTanbHAas CUCTEMA PEIICHUH.
2. Mopens JIeoHThEBA MHOTOOTPACIEBON YKOHOMUKH (OalaHCOBBIN aHAIN3).

3. BrInosHEeHME TUITOBBIX 33JJaHUN IO TEME

Pa3nea 2. BekTopHas anredpa

Tema 5. D1eMeHTHI BEeKTOPHOI1 ajredpbl

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

2. CMmelIaHHOE TPOU3BEJICHHE BEKTOPOB, €ro CBOWCTBa. BplpakeHHe CMEIIaHHOTO
MIPOM3BEICHUS Yepe3 KOOPAMHATHI BEKTOPOB

3. BblnosHeHue TUIIOBBIX 33JJaHUN IO TEMe

Tema 6. JInHeliHbIe BeKTOPHbIE NPOCTPAHCTBA

1. Ilepexonm k HoBoMy O0a3ucy B JIMHEHHOM MPOCTPAHCTBE. 3aBHCUMOCTb MEXKIY
KOOp/IMHAaTaMU BEKTOpa B pa3HbIX Oa3ucax.

2. BrinonHeHue TUNOBBIX 33/1aHUH 110 TeMe

Tema7. JInneiinble 0TOOpaKeHUsI
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1. Jluuetinas mozeis OOMeHa.
2. BrblojiHeHUE TUIIOBBIX 3aaHUI IO TEME

Pa3znen 3. AHaIMTHYECKAs TeOMETPHUSA HA NMJIOCKOCTH U B IPOCTPAHCTBE

Tema 8. JInnus HA MIIOCKOCTH

1. Kpusbie BTOporo mnopsaka.OxpyxxkHocTs. KanoHnumueckoe ypaBHeHue. CBOWCTBa KpPUBOH,
OCHOBHBIE XapaKTEPUCTHKHU.

Omnunc. Kanonndeckoe ypaBHeHne. CBOMCTBAa KPUBOM, OCHOBHbBIC XapaKTEPUCTUKH.
I'nnep6ona. Kanonnueckoe ypaBHeHue. CBOMCTBAa KpUBOM, OCHOBHBIE XapaKTEPUCTUKH.
[Tapa6ona. Kanonndeckoe ypaBHeHrne. CBOHCTBAa KPUBOM, OCHOBHBIC XapaKTEPUCTUKH.
OO6nacTp pemieHH JTUHEWHBIX HEpaBeHCTB. [ paduyeckuil METOA pELICHUS CUCTEMBI
JMHEHHBIX HEPAaBEHCTB C JIByMsl HEM3BECTHBIMU. O0JIaCTh pelIeHUN CUCTEMBbl JTUHEHHBIX
HEPABEHCTB.

oW

Tema 9. [Ipsimasi ¥ MIOCKOCTH B MPOCTPAHCTBE

1. Kanonuyeckoe ypaBHEHHE NPSIMON B MPOCTPAHCTBE.

2. YpaBHEHHE NPSAMOIl B MPOCTPAHCTBE, MPOXOIALICH Uuepe3 IBe TOUKH.

3. OOmee ypaBHeHHE TpsSIMOW B TpocTpaHcTBe. llepexon oOT o0mero ypaBHEHUS K
KaHOHUYECKOMY.

4. VYron Mexay npsSiMbIMHU B TPOCTPAHCTBE.

5. VYcnoBue nmapasiesbHOCTH U MEPIEHIUKYIISIPHOCTH MPSIMBIX B IPOCTPAHCTBE.

Paznea 4. BBenenue B aHAJIU3

Tema 10. ®ynxkuun

1. TloHsATHE KOMILIEKCHOTO YMCIIa, AEHCTBHS HAJl KOMIUIEKCHBIMU YHCIaMH.
2. OOparnas GyHKIHS.

3. IlpeobpazoBanue rpaguKoB GyHKIHIL.

4. Tlpumenenue QyHKIMA B IKOHOMHKE.

5. BeInoiaHeHne TUIOBBIX 33/1aHUN IO TeMe

Tema 11. Ilpenenst pyHKumii

1. Ywucnossle nocnenoBaTenbHOCTH. OrpaHUYEHHBIE U MOHOTOHHBIE MTOCIIEI0BATEILHOCTH.

2. Tlpemen dYuCIIOBOH TMOCIEAOBATEIBLHOCTH. [ €OMETpPHUSCKHUN CMBICT TIpEeina YHCIOBON
nocsenoBaTeabHOCTH. [Ipru3Haku cyiiecTBoBaHuUs Mpejaea.

3. Tpenen ¢pynknuu B Touke 1o [ eiine.

4. PackpbpITHE HEOMPEICTCHHOCTEN pa3TUYHbBIX TUIIOB.

5. BrInoiHEHNE TUTIOBBIX 3aJJaHUM IO TEME

Tema 12. HenpepbiBHOCTH GyHKIMIT
1. CaoiicTBa GyHKIMMH, HEIPEPBIBHBIX HA OTPE3KE.
2. BrImonHeHne THNIOBBIX 33/IaHUH 110 TeMe

Pazgen 5. IluddepennnanbHoe ncuucieHue PyHKIUI 01HON NepeMeHHOI

Tema 13. IIpousBoanas u aAuddepeHnna GyHkuuu

1. TlpousBonHas oOpaTHOH PyHKIUM

2. TIpow3BojaHbIE BBICIINX TOPSIIKOB.

3. Hcnonb3oBaHue NOHATHS IPOU3BOAHOM B SKOHOMHUKE.

4. Tlouarue nudpdepennmana ¢ynkuun. CpoiictBa auddepenunana. HHBapHuaHTHOCTDH
muddepeHnmana.

5. Jluddepennnansl BBICIIUX MOPSIKOB.

6. BpInonHeHue TUIOBBIX 331aHUH 110 TeMe

Tema 14. IlpuJioxkenne Nnpon3BoOAHOI

1. OcnoBuble TeopeMsl 0 nuddepenpoBanun pyHkuuu: Teopema depma teopema Poss,
teopeMa Jlarpanxa, Teopema Komn.

2. IlpaBuno Jlonurast 1uis BEIYMCICHHSI HEONPEIeIeHHOCTEH.
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3. HauOosnpmiee m HamMeHbIee 3HAYCHHS (PYHKIIMM Ha OTpe3Ke. AJTOPUTM OTBICKAHUS
HarOOJIBIIET0 ¥ HAMMEHBIIIETO 3HAYCHUN HeTPEPhIBHON (PYHKIIUHN HA OTPE3Ke.

4. BblnoJgHEHUE TUIIOBBIX 33JJaHUH IO TEME

Paznen 6. /IuddepennunanbHoe ncuucieHue GyHKIUI HECKOJbKHX NepeMeHHbIX

Tema 15. @®yHKIIUHM HECKOJIbKHX MepeMeHHbIX

[Ipenen u HeNpPepHIBHOCTH (PYHKLIUH JIBYX IEPEMEHHBIX.

Huddepennman GyHKIHM IBYX EPEMEHHBIX.

['panuent ¢pyHKIMM.

HauOosnbiiee 1 HaumMeHblee 3Ha4eHNs GYHKLIHN B 3aMKHYTOW OrpaHU4YE€HHON 00JIacTH.

DYHKIHUH HECKOJIBKUX IIEPEMEHHBIX B OKOHOMUYECKOU TEOPUH.

BpInosiHEeHNE TUITOBBIX 33JaHHUM 110 TEME

TeMa 16. IlepBooOpa3Hasi pyHKIUSA U HeolpeaeTeHHbI HHTerpaJ

1. Ilpocreiimue panuoHanbHble ApoOH. MHTerpupoBaHue NpPOCTEHIIMX palMOHAIBHBIX
npobeii. MaTerpupoBanue palinoOHaIbHBIX APOOCH.

2. VuTerpupoBaHue TPUTOHOMETPUYECKUX (QyHKUMH. HHTerpupoBaHue NpOCTEHIINX
uppanroHanbHBIX QyHKIWA. HTErpansl, «HeOepymuecs» B 3JeMEHTapHBIX (QYHKIUAX.

3. BblnosHeHue TUIIOBBIX 33JJaHUN IO TEMe

Tema 17. OnpenesieHHbIH HHTErPaJI

1. 3apmaua o BeIuMCIEHUH 00BEMA BBIITYCKAEMOU MPOTYKIIUH.

2. HMuTerpan ¢ nepeMeHHbIM BEPXHUM MIPEIEIOM.

3. Teopema 0 MPOM3BOAHON MHTETPAJIA C IEPEMEHHBIM BEPXHUM IPEIEIIOM.

4. BplnoJHEHUE TUIIOBBIX 33JJaHUH IO TeMe

Tema 18. HecoGcTBeHHbIE U IBOIiHbIE HHTErPaJibI

1. IlpubGnukeHHbIe METO/bI BBIYHUCIIEHUS ONPEICIICHHBIX HHTETPAIOB

2. Hcnonp3oBaHue MOHATHS UHTETPAIa B 9KOHOMHKE

3. BblnonaHeHue TUIIOBBIX 33JJaHUN IO TEMe

Pa3nen 8. IluddepennuanbHbie ypaBHeHusl. Psabl

Tema 19. [Indpepenunaibubie ypaBHeHUS IEPBOr0 MOPSIKA

1. Meron Jlarpanxa (MeToJ Bapualuu IPOU3BOJBHBIX MOCTOSHHBIX) PEILICHUS JIMHEHHBIX
HEOJITHOPOJHBIX YPaBHEHUI NIEPBOTIO MOPSAIKA.

2. Ypasuenue bepHymu, ero penieHue.

3. Hcnonw3oBanue nuddepeHnnanbHbIX YpaBHEHUH B 9)KOHOMUYECKOM TUHAMUKE

4. BpInojaHeHHe TUIOBBIX 3a/1aHUi 10 TeMe

Tema 20. YucJioBble U CTeNEHHbIE PABI

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

2. Panwl Teiinopa u Makinopena. Pa3noxxeHus 31eMeHTapHbIX QYHKIUI B psij.

3. BrInosHEeHHE TUITOBBIX 33JJaHUN IO TEME

ok wnE

5. KoHTpoub KayecTBa 0CBOCHUS M CUMIIJIMHBI

Texymui KOHTPOIb U IPOMEKYTOUYHAsL aTTECTAlUs OCYLIECTBISAIOTCS B COOTBETCTBUU C
«lTonoxenneM O TEKylmIEM KOHTPOJE YCHEBAEMOCTH M IPOMEKYTOYHOM aTTeCcTaluu
oOyuyaromuxcs B ABTOHOMHOM HeKOoMMepueckoil opranuzanuu «OOpa3oBaresibHas OpraHu3anus
BBICIIIET0 00pa30BaHUM) «Y HUBEPCUTET SKOHOMUKHU U YIIPABICHUS.

Bux mpomexyTrodyHOM — arrecranuMud  —  3a4eT, Ok3aMeH. PopMa IIpoBenCHUS
MIPOMEKYTOYHON aTTECTAllNN — MUCbMEHHBIN K3aMEH.

@OHJ OLIEHOYHBIX CPEJCTB 10 AUCLMIUIMHE IIPUBEJEH B IpuioxeHuu Kk PII/I.
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6. [lepeyeHb OCHOBHOIM ¥ IOMOJTHUTEIbHON YUeOHOM JTUTEPATYPbI, HEOOXOAUMOM AJIs1
OCBOEHUS TUCHHILIMHBI

a) ocnosHasa 1umepamypa:

1. Muxun, M. H. Jluneitnas anrebpa. Y. 1. MaTpuiiel U onpenenuTend : yueOHoe
nocobue / M. H. Muxun, C. Il. Kypauna. — Mocksa : Aii [1lu Ap Menua, 2021. — 106 ¢. —
ISBN 978-5-4497-1349-0 (u. 1), 978-5-4497-1402-2. — Texcr : snexrpoHHbIid // IludpoBoii
00pazoBarebHbIN pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/111179.html. — Pexxum qocTyma: ajs aBTOpU3HP. [OIb30BaTEEH

2. Muxun, M. H. Jluneitnas anre6pa. Y. 2. Cucrtembl JIMHEHHBIX ypaBHEHUHU :
yueOHnoe nocodue / M. H. Muxumn, C. I1. Kypauna. — Mockga : At [Tu Ap Menua, 2022. — 91
c. — ISBN 978-5-4497-1587-6 (u. 2), 978-5-4497-1402-2. — Tekct : B3IEKTPOHHBINA //
[udposoit  obpazomatenwpHBIi  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 knawra, 2019. — 159 c¢. — ISBN 978-5-9758-1745-7. —
Texkcr : anexktponnsiit // Ludposoit oopazosarensslii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/81022.html. — Pexwum nocrtymna: 1yis aBTOpU3UP. MOJIL30BATEICH

0) OononHumenvHan 1umepamypa.

1. I'ynay, T. A. Marematuka g CTYIEHTOB 3KOHOMMYECKUX HaIpaBICHUHN :
yuebHoe mocobue / T. A. I'ymaii, A. ®@. Jlonrononosa, B. A. XykoBa. — CraBponoip :
CraBpOnoOJbCKUI TOCylapCTBEHHBIN arpapHblii yHuBepcuter, 2021. — 88 c. — Tekcr :
anekTpoHHbd // Ludposoit obpazoBatenbubiii pecypc [PR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/121748.html. — Pexxum goctymna: ajsi aBTOpU3HP. HOJIb30BaTeNeH

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

I'oGapea [u ap.] ; mox penakuuert T. JI. omuueBoit. — Mockasa : [Ipomereii, 2019. — 230 c.
— ISBN 978-5907100-22-0. — TexkcT : snexTpoHHbIi // LludpoBoit oOpazoBaTenbHBINA pecype
IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/94445.html. — Pexxum mocrtyma:
JUISL aBTOPU3UP. NTOJIb30BaTENEH

3. Maremarnueckuil aHaJIU3 I SKOHOMHUCTOB : yueOHoe mocobue / cocraButenu M. T
[MamkeBuy [ np.]. — 2-¢ m3a. — HoBocubupck : HoBocuOGupckuii rocyaapcTBEHHBIN
YHHBEPCHTET SKOHOMUKH U ynpasienus « HUHX», 2019. — 292 ¢. — ISBN 978-5-7014-0934-
5. — Texkcr : anextponnslii // Ludposoit obpazosarensublii pecypc IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/95188.ntml. — Pexum gocTyma: [uis  aBTOpH3HP.
[I0JIb30BaTEIEN

4. Konnona, JI. Il. Marematudeckuii ananu3. [IpakTHMKO-OpHEHTHPOBAHHBIN KypC C
JJIEMEHTaMHU KeHCcoB : yd4eOHMK Juisl OakainaBpuara 1Mo HampasieHHsM mnojarotoku 38.03.01
«OxoHomuka» u 38.03.02 «Menemxment» / JI. I1. KonnoBa, A. A. Preuto, 1. K. Crenmansn. —
Mockaa : ITpomereit, 2019. — 280 ¢. — ISBN 978-5-907100-61-9. — Tekcr : 31neKTpOHHBIH //
[udposoit  obpasoBatenmbhblii  pecypc IPR SMART :  [caiit]. —  URL:
https://www.iprbookshop.ru/94450.html (mata obpamenus: 16.01.2026). — Pexum nocrtyma:
JUISL aBTOPU3UD. NTOJIb30BaTEIEH

7. IlepeyeHb pecypcoB HHGPOPMAIHOHHO-TEJIEKOMMYHUKANMOHHOI ceTn « UHTEpHET»,
HEO0XOAUMBIX [IJIS OCBOCHHSI JUCIUNJIMHBI

1. Hndopmauuonno-npaBoBoii  mopran  «[apant»: odunumaneueiii  cait. — URL:
http://www.garant.ru— TekcT: 371eKTPOHHBIA.
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2. Iludpomoit oOpazoBatenbHbli pecypc «IPRsmarty: odumumaneaenii caiit. — URL:
http://www.iprbookshop.ru/— Tekct: 37eKTpOHHBIIA.

3. DIeKTpoHHBIH CHpaBOYHUK 1Mo MaTematuke «[lpukimamHas Matemarukay: OQHIIMATBHBIN
caiit. — URL.: http://www.pm298.ru/ — TekcT: 3J1eKTpOHHBIH.

8. MeToauuyecKkue YKazaHust AJs oﬁyqamumxcsl
0 OCBOCHHIO TUCHHUIIJIMHBI

[Ipu mpoBeneHMI JEKIM, CEeMHUHAPCKUX (MPAKTHYECKUX) 3aHATHH, CaMOCTOSTEIbHOMN
pabote 00yyaromuxcsi MPUMEHSAIOTCS WHTEPAKTHUBHBIC (OPMBI MPOBEICHUS 3aHATHHA C IEINBIO
NOTpyXeHUsT 00y4aloIUXCsl B pealibHyl0 atMocdepy mpodhecCHOHaTBbHOrO COTPYIHUYECTBA 10
paspemIeHuio npodieM, ONTUMAaIbHON BBIPAOOTKM HABBIKOB M KayeCTB OYIYIIETO CIEHUAINCTA.
HuTepakTuBHbIE (HOPMBI IPOBEACHUS 3aHATHIH MpeAnonaraT o0yueHue B COTpyAHu4YecTBe. Bee
YYaCTHUKH 00pPa30BaTENIBHOIO IMpolecca (MpernojaBaTesib U 00yJaronumecs) B3auMOACHCTBYIOT
Ipyr ¢ Apyrom, oOMEeHHBAIOTCS MH(pOpMaIueil, COBMECTHO PEIIaloT MPOoOJIeMbl, MOACTUPYIOT
CUTYaLHIO.

B y4ueGHOM mpoiiecce UCTIOIb3YIOTCS HHTEPAKTUBHBIE (JOPMBI 3aHITHIA:

- TBOpPYECKOE 3aJaHHe. BBIMOIHEHNE TBOPUECKUX 3aaHUN TpeOyeT OT 00ydaromerocs
BOCIIPOM3BEICHUE MOIYYeHHON paHee uHpopmauu B hopme, OnpeneasieMoil MpenoaBaTesieM,
U TpeOyroIei TBOPUYECKOTO MOX0/1a;

- rpynmnoBoe obcyxaeHue. ['pynmnoBoe o0CykaeHre KOro-1ub0 BOMpoca HAMpaBlIeHO HA
JOCTHMKEHUH JIyYIIEero B3aMMOIOHHMMAHHUS M CHOCOOCTBYET JYyYIIEMY YCBOCHHMIO HU3y4aeMOI'o
MaTepuana.

B xozme ocBOEHUS TUCHMIUIMHBI MPU MPOBEICHUH KOHTAKTHBIX 3aHATHH HCHOJIB3YIOTCS
cnenyromue (Gopmbl 00ydeHHs, CIIOCOOCTBYMOIIKE (HOPMHUPOBAHUIO KOMIETCHIIMIA: JIEKIIUU-
JUCKYCCHM; KEHC-METOM; pelIeHHE 3a/ay; CUTYallMOHHbIM aHaiu3; oOCyxkiaeHue pedeparoB U
JOKJIaJI0B; pa3paboTKa rpyNIOBBIX MIPOEKTOB; BCTPEUU C MPEACTABUTENSIMU IOCYJApPCTBEHHBIX U
OOLIECTBEHHBIX OpraHU3alUi.

9. IlepeyeHb MHGPOPMALMOHHBIX TEXHOJIOTHii, HCIOJIb3YeMbIX PH OCYLECTBJICHUH
00pa3oBaTeIbHOIO MpoLecca M0 JMCHHUILIMHE, BKJIYas NepedyeHb POrpaMMHOIo
ol0ecrieyeHnst 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

B npomecce JEKIMOHHBIX M MPAKTUYECKHX 3aHATUH HCHOJB3YETCS Cleaylollee
porpaMMHO€E oOecriedeHHe:

*IporpaMMel, obecreunBaronme JIOCTYTIBCETh «HTepueT (Hampumep,
«Googlechromey);

*IPOrpaMMBl, IEMOHCTPAILIUH BUICO MaTepHAIOB (HampuMep, npourpsiBarens « Windows
MediaPlayer»);

*mporpaMMbl  JUIs  JEMOHCTpAlMM M CO3/IaHUS  Npe3eHTauui  (Hampumep,
«MicrosoftPowerPointy).

*TaOnuaHBIN porieccop (Hanpumep, «MicrosoftExcely).

10. Onucanue MaTepHAILHO-TEXHHYECKOT0 00ecredeHHsl, He0OX0TMMOTo sl
ocyliecTBJIeHHs 00pa30BaTeIbLHOI0 NMPOLECca N0 AUCHUILINHE

YueOHas ayaiuTopus
O06opynoBaHue YYeOHON ayIUTOPHH:



http://www.iprbookshop.ru/

21

pabodee MECTO MperoiaBaTes ; IOCaJOYHbIE MECTa 110 KOJIMYECTBY 00ydJaromuxcs ;

JI0CKa KJ1accHas;

CTeH/1bl TH(POPMAIMOHHBIE;

YueOHo-HaIAHbIE TOCOOUS:

- HOYTOYK C JIMICH3MOHHBIM TIPOTPAMMHBIM OOECIIEYEeHHEM U BO3MOXKHOCTHIO
HOJKIIIOUYEHUS K HH(POPMALMOHHO-TEIEKOMMYHUKAITMOHHOW ceTn VIHTepHeT ;

- MyJIbTUMEIUI{HAs YCTaHOBKA ;

- KOMIUIEKT y4eOHO-HaTJIsTHBIX TTOCOOMIA;

- KOMIUIEKT 3JICKTPOHHBIX BHJICOMATEPHUAIIOB.

Ilomemenne A8 CaMOCTOSITENIbHOM  padoThl  O0y4alIIMXCS  OCHAIICHO
KOMITBIOTEPHOI TEXHUKON C BO3MOXKHOCTBIO MOJIKITIOUCHHUS K ceTH «/HTepHeT» n obecriedyeHnem
JIOCTYyTIa B 3JIEKTPOHHYIO HH(OPMALMOHHO-00pa30BaTEIbHYIO CPEy Y HUBEPCUTETA.






