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HNuaexe 1M COMILUIHHBI MO
y4eOHOMY IJIAHY

HaunmeHoBaHNe JUCHUILIMHBI

B1.0.09 Brpiciasg MaTeMaTHKa
Lenb u3ydeHus dopmupoBaHue y 00yUYaIOIIUXCS CUCTEMbI 3HAHUHA W HaBBIKOB I10
JIUCUUATUINHBI BBICIIICH MaTeMaTHKE, HEOOXOIUMBIX JJIsi PEIICHHUS TOCTABICHHBIX

YIpaBJICHUYCCKUX 3a7a4.

MecTo TUCUMITIIMHEI B
ctpyktype OIIOIT

JlucnuniamHa OTHOCUTCS K oOsi3aTenbHOM dactm Ojoka 1.
«lucuurmeel (MOyH)» IporpaMMbl OakaisaBpuara

KommeTenmum,
(dbopmupyembie B
pe3yiabTaTe OCBOCHHUS
JUCIUATLINHBI

VK-1

Coneprxanue
IUCIHAILINHEBI

Pazgen 1. Anrebpa matpui
Tema 1. Matputsl.
Tema 2. OOpaTHast MaTpHIla
Tema 3. Cuctembl JIMHEHHBIX aJIreOpanvyeckuX ypaBHEHUH.
Tema 4. HccinenoBanue CUCTEMbl M JIMHEHHBIX YPaBHEHHH C n
HEU3BECTHBIMH.
Paznen 2. BekropHas anreopa
Tema 5. DneMeHThl BEKTOPHOU anreopbl
Tema 6. JIuneiiHble BEKTOPHbBIC MPOCTPAHCTBA
Tema7. JIunelinple 0TOOpaXkeHUS
Pasnen 3. AHanuTHueckas reoMeTpusl Ha IUIOCKOCTH U B
IIPOCTPAHCTBE
Tema 8. JInnus Ha MIIOCKOCTH
Tema 9. TIpsiMasi U TNIOCKOCTH B IPOCTPAHCTBE
Pasnen 4. Beenenue B aHamu3
Tema 10. @yHKIIMN
Tema 11. [Ipenenst GyHKImii
Tema 12. HenpeprIBHOCTB (yHKIUI
Paznen 5. luddepennmansHoe ucuucienue GpyHKuil oaHoi
MepEMEHHOMN
Tema 13. [IpousBoanas u quddepeHuran GyHKIUN
Tema 14. [IpunoxeHne npou3BOJHON
Paznen 6. luddepenunanbaoe ucurcieHne GyHKIMi HECKOIbKUX
MEPEMEHHBIX
Tema 15. @yHKIIMM HECKOIBKUX TEPEMEHHBIX
Paznen 7. nTerpaibHOE NCUUCIIEHUE
Tema 16. [lepBooOpa3Hast QyHKIMS 1 HEONPEEICHHbIN HHTETpa
Tewma 17. OnpeneneHHbINA HHTErPAI
Tema 18. HecoOGcTBeHHBIE U IBOIHBIE WHTETPAIbI
Paznen 8. luddepennmansupie ypaBHeHus. Pspl
Tema 19. luddepenunanbHble ypaBHEHHS IEPBOTO MOPSIKA
Tema 20. YncnoBele U CTENIEHHBIE PSIIBI

OO61mas Tpy10eMKOCTh
JTUCIUATUTHHBI

OO0mass TpyIOeMKOCTh AUCIHMILIUHBI cocTaBisieT 10 3a4eTHBIX
eauauI] (360 yacon)

®opMa IPOMEKYTOUHOU
aTTeCTaluu

3auert, 3K3aMeH




COJEPKAHHUE

1. Lenr u mepedeHb IJIAHUPYEMBIX pPE3yJIbTATOB OOyUEHHsS 10 JHCLUHUIUIMHE,
COOTHECEHHBIX C IJIAHUPYEMbIMU pe3yJIbTaTaMH OCBOCHHUS IIPOTrpaMMbl OakaiaBpuaTa
2. Mecro nucuurunnsl B ctpykrype OIIOIT 6akanaBpuara

3. O0beM [IUCHUMIUIMHBI B 3a4eTHBIX €IMHULAX C YKa3aHHEM KOJIMYecTBa
aKaJeMUYECKUX YacOB, BBIJCICHHBIX HAa KOHTAKTHYIO paboTy oOydarommxcsi c
npernoaaBaresnieM (10 BUAAM 3aHITHI) U Ha CaMOCTOATENbHYIO paboTy 00ydaromuxcs

4. Copeprkanue TUCHUIUIMHBI, CTPYKTYPUPOBAHHOE IO TeMaM (pa3zenam) ¢ yKa3aHueM
OTBEJICHHOTO Ha HUX KOJMYECTBA aKaJIEMUUYECKHX YacOB U BUJOB YU€OHBIX 3aHATUI

5. KoHTpoJib KauecTBa OCBOEHUS TUCLIUIIIIMHBI

6. YueGHO-MeToInYeckoe 0becredeHre TUCIUILINHBI

7. llepedeHb OCHOBHOM ¥ JIOTIOJTHHUTEIHHOW y4eOHOU JIMTEPATYpPhl, HEOOXOIUMOU ISt
OCBOEHUS AUCIUITITUHBI

8. [lepeyenp pecypcoB HHPOPMALMOHHO-TEIEKOMMYHUKAITMOHHON ceTn «HTEepHETY,
HEOOXOUMBIX JJIS1 OCBOCHUS AUCHUTUTHHBL. . .....eueeneenne...

9. Meronuueckre yKa3aHus sl 00YJarOIXCs IO OCBOCHHUIO AUCIUTUINHBI

10. Ilepeuenr MHGOPMAIMOHHBIX TEXHOJOTUH, HMCIONB3YyEMbIX IMPHU OCYIIECTBICHUU
00pa30BaTeNbHOTO Mpoliecca IO JUCHUIUIMHE, BKJIOYas IEpEYeHb IMPOrpaMMHOIO
obecrieueHrss © HHPOPMAITMOHHBIX CIIPABOYHBIX CUCTEM (TIPH HEOOXOIUMOCTH )

11. Onucanme MaTepUANTbHO-TEXHUYECKOTO o00OecredeHusi, HeoO0XOAUMOro st
OCYIIECTBIIEHUSI 00Pa30BaATEIBHOTO MPOLECCA MO JUCIUILTUHE . .. vvvenveeaeeeeaanen

12. Ipunoxenue x PT1J]

o1 o1

18
18

18

19

19

19

20



1.IEJIb U IEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHMUS 11O
JUCIHUIIVIMHE, COOTHECEHHBIX C IVTIAHUPYEMbBIMU PE3YJIbTATAMU
OCBOEHMS TIPOT'PAMMBbI BAKAJIABPUATA

Lenpto u3yyeHUs TUCHUILUIMHBI «Bpiciias mareMaTuka» sBiseTcss (OpPMUPOBAHHE Y
06yanOH_[I/IXC$I CHUCTEMBl 3HAHMM M HAaBBIKOB II0 BBICHIEH MaTEMaTHKCE, H€O6XOI{I/IMBIX JJIA
pellleHus TOCTAaBIEHHBIX YIIPaBICHYECKUX 3aay.

B pesymbrare ocBoenus OIIOIl OakamaBpuata oOOydYaroOUIUIiCS JOJDKEH OBJANETh
CIICAYIOIIMMHU pPe3yJIbTaTaMu 00y4YeHUs 10 AUCIUIUIMHE!

Koabl Pe3yabTaThl IlepeyeHs MIAHNPYEMBIX Pe3yJIbTATOB 00y4YeHH S
KOMIIeTeHIIUH OcBoenus OITIOII 0 JMCIUILINHE
Crocoben VK-1.13HaeT OCHOBBI CHUCTEMHOI'O IOAXOJAa K|

OCYILIECTBIISATh ITOUCK, |OCYLIECTBICHUIO IOMCKA, KPUTHYECKOTO aHalu3a M
KPUTUYECKHI aHAIIM3 U [CMHTe3a MH(OpManu il pEeIIeHUs MMOCTaBICHHBIX
cuHTe3 uHbopManuu, [3agay;

npuMeHSITh cucteMublid [YK-1.2.YMeeT NpuMeHSATh CHUCTEMHBIH TOIXOA Ha
MOAXOA JUISl PEIICHUs]  |OCHOBE IIOMCKA, KPUTUYECKOTO aHaliu3a M CHHTE3a
MOCTABJICHHBIX 3a/1a4  [HH(pOpMaum JUTS peuieHus 3a1a4 B
podecCuoHaIbHON 00J1aCTH;

VK-1.3.Bnageer HaBBIKAMH IIOMCKa, CHHTE3a U
KpUTHYECKOrO0 aHanu3a uH(poOpMaluu B  CBOEH
podecCHOHATbHONH 00JIACTH; BIAJICET CHUCTEMHBIM
[1OAXOJ0M JUJIsl PEILICHUs] IOCTABJIEHHBIX 3a/a4.

YK-1

2MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOIl BAKAJIABPUATA

Jucnuminaa 51.0.09 Beicias MaremMaTHKa OTHOCHTCS K 00s3aTeIbHON yacTu Oyoka 1.
«ducuunnunel (Moaynu)» yueOHoro miaHa OITOIT 6akanaBpuaTa o HarpaBIEHUIO MOATOTOBKU
38.03.02 MenemxmenT. Jucuumnianaa Beiciias MaTeMaTuka u3y4aeTcsl 00yJaroMMHUCS OYHON
¢dopMbl 00yueHusBl, 2 cemecTpax, OUHO-3a04HON popMbI 00ydeHus — B 1, 2 cemecTpax.

3HaHUSA, YMEHHMS M HaBBIKM, IOJyY€HHbIE NpPU M3YUYEHUHM JUCUUIUIMHBI Beiciias
MaTeMaTrka, OyayT HEOOXOAUMBI JIsl YTIyOJIEHHOTO U OCMBICIICHHOTO BOCIIPHUSTHUS TUCIUTLIINH:
MakposkoHOMUKa, MUKPOAIKOHOMUKA, DKOHOMETPUKA

Ob6nacte mpodeccrnoHalbHON JESTeNbHOCTH, Ha KOTOPYK) OPHUEHTUPYET IUCIMILIMHA
Bricmias maremartuka, BkmodaeT: 06 CBs3b, HHPOPMAIMOHHBIE W KOMMYHUKAIMOHHBIE
TEXHOJIOTHH.

Tunel 3amad W 3agaud TpodeCcCHOHATBHOU JEsITeNbHOCTH, K KOTOPBIM TOTOBUTCS
oOyJaromuiics, onmpeeneHpl Y4eOHbIM MJIaHOM, 2 UMEHHO: OCYIIECTBISATh MOUCK, KPUTHUECKUN
aHaJ u3 W CHUHTE3 WH(MOpMAIUHU, MPUMEHITh CUCTEMHBIA TOAXOMA JUIsl PEIICHUST TTOCTABICHHBIX
3aja4.

3.0 BbEM JJUCIIMIIJIMHBI B 3AYETHbBIX EJIUHUIAX C YKAZAHUEM
KO/IMYECTBA AKAJIEMUYECKHUX YACOB, BBIIEJIEHHBIX HA KOHTAKTHYIO
PABOTY OBYYAIOIIUXCA C MPENOJABATEJIEM (11O BUJAM 3AHSTHUN) HHA

CAMOCTOATEJBHYIO PABOTY OBYYAIOHIUXCH

OO61mas Tpya0eMKOCTh (00beM) AUCHHUILTHHBI cocTaBisgeT 10 3aueTHBIX equHUI] (3.€.), 360
aKaJeMUYECKHUX YacOB.

3.1. O0béM TMCUMILUTHHBI 10 BUAAM YUeOHBbIX 3aHATHII (B Yyacax)



st ounoi popmbl 00yueHust
OO6m1as TpyA0€MKOCTh AUCHUIUIHHBI cocTaBisieT 10 3auétnbix enunui 360 yacos

O0BEéM TUCHUTIINHBI Bcero uyacos

OO611ast TPYA0EMKOCTh JUCITUTLTHHBI 360
KonrtakTHas padora 96
AynutopHas pabora(Bcero): 96
Jlekruu 46
CeMUHapBI, MPAKTHYECKUE 3aHATHUS 50
CamocrosiTenbHast pabota oOydaronmxcs (BCero) 228
Kypcoas pabora -

3auer +

DK3aMeH 36

JL1st 04HO-3204HOM GopMbI 00yUeHUs!
O61mas TpyaoéMKOoCTh AucuUIUINHbI cocTaiseT 10 3auérnbix eaunui 360 yacos

O0BbéM IMCUMIIIMHBI Bcero yacos

OO01mas Tpy10eMKOCTh TUCIIUATITHHBI 360
KonrtaktHas paboTa 78
AynuropHas pabota(Bcero): 78
Jlexkuun 36
CeMuHapbl, IPAKTUYECKUE 3aHATHUS 42
CaMocTosTenbHas paboTta o0yyaronuxcs (BCero) 246
Kypcosas pabota -

3auer T

DK3aMeH 36

4. COJEP) KAHUE JUCIHUIIVIMHBIL, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJIEHHOT'O HA HUX KOJIMYECTBA
AKAJIEMUYECKHX YACOB Y BUJIOB YYEBHBIX 3AHATUI

4.1. Pa3gennl AUCIUILINHBI
aKaJeMHYeCKHX 4acax)

U TPYAOEMKOCTH IO BHIAM Y4YeOHBIX 3aHATHH (B

HaumeHoBaHue TeMbl Bcero KosaunyecTBo yacos
KonrakTHas padora Bueayaur.
= pabora
5 Qo Jexunun IpakTuyec | Camocrt.
- g C'e,', KHe pabora
- S| [0 alolelo
¢ 2/¢ 2|¢& %
=) o =) o o o
Paszgea 1. Anredpa maTpun 56 56 8 8 12 10 36 38
1. |Marpwuribt 10 10 2 2 2 2 6 6
2. |OGpaTHas maTpura 14 14 2 2 2 2 10 10
3. |Cucrtembl JHHEHHBIX . 14 14 2 9 4 4 8 8
anredpanvyecknux ypaBHEHUN
4. |UccnepoBaHue CUCTEMBI m
JUHEHWHBIX YpaBHEHUH C n 18 18 2 2 4 2 12 14
HEU3BECTHBIMHU




HauMeHnoBanue TeMbl

Bcero

KoauuecTBO 4acoB

KonrakTHas pabora Bueayaur.
= pabora
= o =} Jlekuun | Ilpaktuyec | Camocr.
- S g KHe pabora
- o = o Q o Q o Q

& | 28 1 &6 2| & |8
Clcoc ||| @ ¢
Pa3znen 2. BekropHas anreopa 48 48 8 6 8 8 32 34
5. |DnemMeHThl BeKTOpHOU alreOphl 12 12 2 2 2 2 8 8
6. |JIuHeiiHbIe BEKTOPHBIC 16 16 5 5 2 2 12 12
IPOCTPAHCTBA
7. |JluneiiHbie 0TOOpaXKECHUS 20 20 4 2 4 4 12 14
Paznen 3. Anaauruyeckasi reoMeTpust 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. |Ilpsmas u MJIOCKOCTh Bl o 20 5 2 16 20
MIPOCTPAHCTBE
Pa3nesn 4. Beenenne B anaaus 34 34 6 6 6 6 22 22
10. | Dyakun 12 12 2 2 2 2 8 8
11. |Ipenenst GyHKUMH 12 12 2 2 2 2 8 8
12. |HenpepbiBHOCTD (hyHKIUI 10 10 2 2 2 2 6 6
Paznen 5. JAunddepenuuanbHoe
HCYHMCJICHHE pynkumii oxuoii| 46 46 6 6 6 6 34 34
nepeMeHHOn
13. |T[TpousBoaHas u auddepeHuat 26 26 4 4 4 4 18 18
byHKIIMN
14. |IIpunoxenue Nporu3BOIHOM 20 20 2 2 2 2 16 16
Paspnen 6. JAudppepenuuanbHoe
ucuncienne QyHKHuii Heckoabkux| 16 16 2 2 2 2 12 12
nepeMeHHbIX
15. | ®yHKIIUU HECKOJBKUX MEPEMEHHBIX | 16 16 2 2 2 2 12 12
Pazgen 7. UnTerpajibHoe ucUMcIeHHE 50 50 6 4 6 6 38 40
16. |I[TepBooOpa3Hast byHKIUS u| g 18 5 2 2 2 14 14
HeoTpeAeNIeHHbIN HHTEerpal
17.|OnpeneneHHbIi HHTETPAT 18 18 2 2 2 2 14 14
18. |HecoOcTBEeHHBIC u JTBOMHBIC 14 14 5 2 2 10 12
WHTETPAJIbI
Paznen 8. Inddepennuanbubie 34 34 6 5 6 4 29 28
ypaBHeHus. Paabl
19. | AuddepennnanpHbie ypaBHEHHS 22 22 4 5 4 4 14 16
MIEPBOTO MOPSIKA
20. |YuciioBbIe U CTCTICHHBIE PSIJTBI 12 12 2 2 8 12
Bceero mo qucuumimae 324 | 324 | 46 36 50 42 | 228 | 246
KounTpomns 36 36
Hroro 360 | 360 | 46 | 36 | 50 | 42 | 228 | 246




4.2. Conepkanue JMCHHMILIMHBI, CTPYKTYPHPOBaHHOE IO TeMaM(pa3aejiam)

Pa3znen 1. Anredpa maTpun

Tema 1. MaTpunsl.

Ilenu n 3a1a4y JUCLUILINHEL.

[Tonatue MaTpuisl, oOmMiA B MaTpulibl. PaBHble MaTpuisl. Bunesr marpui. Jlnneiinsie
olnepauuy HaJ MaTPUIIAMHU: CJIOKEHUE MATpUL, YMHO)KEHHE MaTpulbl Ha uucio. CBoiicTBa
onepanuil. Onepanuu HaJ MaTpULlAMU: TPAHCIIOHUPOBaHUE, YMHOKeHue Mmarpull. CBoiicTBa
onepauuii. JInHeitHas 3aBUCUMOCTb CTPOK MATPHIIBI.

Tema 2. O6paTHasi MaTpuILa

Omnpenenurenu KBaapaTHbIX MaTpuil. CIocOOBI BBIYUCIICHUS ONpeeauTeNnei 2-ro, 3-10 U
BbICIIUX NOpsAakoB. CBolicTBa ompenenutenei. MUHOPBI U anredpanyeckue IONOJHEHUS K
JJIeMeHTaM. BplunciieHue omnpenenuTens paslioKeHHeM [0 CTpoke (cronbuy) (Teopema
Jlamnaca).

OOparHas mMaTpuua. AJTOPUTM BBIYMCIEHUS OOpaTHOW MaTpuibl. Penienne MaTpuyHbIX
ypaBHeHuii Buga AX=B, XA=B.

DneMeHTapHble IPeoOpa30BaHus MAaTPUIbl. DKBUBAJICHTHOCTh MaTpULl. PaHT MaTpulbl 1
crocoObl ero BelumciieHus. CBoiicTBa paHra marpuipl. bazucHelii MuHop marpuisl. Teopema o
paHre MaTpULbI.

Tema 3. CucreMbl JTHHEHHBIX ajJredpanyecKuX ypaBHeHMI.

Cucrembl nuHeiHbIX anreOpanmdeckux ypaBHeHUil (CJIAY). Pemenue CJIAY. Buabl
CJIAY. Pemenue cucreM JHMHEWHBIX YpaBHEHHH MeToIoM oOpaTHOM Matrpuibl. Teopema
Kpamepa. Pemenne cuctem nuHeHbIX ypaBHeHHH MeToioM Kpamepa.

Pemenne cucrem JIMHEMHBIX ypaBHEHUMN MeToAoM [aycca. Pemenue cucreMm JIMHEMHBIX
ypaBHeHui metogoM XKopnano — [Maycca. [Ipumenenue meronos I'aycca u JKopaano — 'aycca k
PELIEHUIO CUCTEM JIMHEHHBIX YPABHEHUM.

Tema 4. UccinegoBanue cucTeMbl M JIMHEHHBIX YPABHEHMI ¢ N HeU3BECTHBIMH.

Kpurepuit coBmectumoctu CJIAY (Teopema Kponekepa-Kanemnu). HccnenoBanue
CHUCTEM M JINHEHHBIX YPaBHEHUH C N HEU3BECTHBIMHU.

OO0mwmii TOpsAIOK pelIeHUusT CHUCTEeMbl JIMHEHHBIX ypaBHeHUW. Pemenue cucreMm m
JUHENHBIX YpPAaBHEHUH C N HEU3BECTHBIMH B ClIydae, €CIIM PaHI CHCTEMbl MEHBIIE 4YHCIA
HEU3BECTHBIX.

CucreMpl TMHENHBIX OAHOPOAHBIX YpaBHEHM. DyHIaMEHTalIbHAsA CUCTEMA PEILICHUN.

Mopenb JIeoHThEBa MHOTOOTpPACTIEBOM SKOHOMUKH (OaTaHCOBBIN aHAIHN3).

Pa3nea 2. BekTopHas anredpa

Tema 5. J1eMeHTHI BEeKTOPHOI aJredpbl

BexkTop Ha IUIOCKOCTM M B IpOCTpaHCTBE. JIMHEHHBIE onepanuu HajJ BEKTOpaMH B
reometpuueckor popme. [lonsitne Gazrca BEKTOPOB B MpocTpaHcTBe. Pa3nokeHue BeKTOpa 1Mo
6a3ucy. OproHOpMUpOBaHHbIN 0a3uc B mpocTpaHcTBe. [IpsiMoyronapHas cucremMa KOOpAWHAT B
npocTpaHcTBe. Pa3nokeHue BekTOpa MO OPTOHOPMHUPOBAHHOMY 0a3uCy B HPOCTPAHCTBE.
JIuneiiHble onepanyuy HajJ BEKTOPaMH, 3aJaHHBIMU KOOPAUHATAMH.

CkansgpHOoe€ TNpPOU3BEACHUE BEKTOPOB, €ro CBOMCTBA. DBrlpaxkeHue CKalIspHOTO
IIPOU3BENECHUSI uYepe3 KOOPAMHATBI BEKTOPOB. YTON  MEXIYy BEKTOpaMH. Y CIOBHS
KOJUIMHEAPHOCTH W OPTOTOHAJIBHOCTH BEKTOPOB. BEKTOpHOE INpOM3BENEHHE BEKTOPOB, €r0
CBOICTBa. BbIpa’keHuEe BEKTOPHOTO MPOM3BEACHMS UEPE3 KOOPAMHATHI BEKTOpOB. CMelIaHHOe
MIPOU3BE/IEHNE BEKTOPOB, €ro CBOWMCTBA. BpIpakeHHE CMENIAHHOTO MPOU3BEICHUS Yepes3
KOOpJMHAThl BEKTOPOB

Tema 6. JInneliHbIe BEeKTOPHbIE MPOCTPAHCTBA

N — MepHbIM BekTOp. JIMHEHMHBIE Oonepanuu HaJg N — MEPHBIMU BEKTOpaMmu. JIMHeWHas
3aBHCHUMOCTh U HE3aBUCUMOCTb BEKTOpOB. JIuHeliHoe (BekTopHOE)mpocTpaHcTBO. basuc u
pa3MEpHOCTh JIMHEHMHOro MNpoCTpaHCTBA. EBKINMI0OBO mpocTpaHCTBO. JIMHENHHOE N-MepHOE
MPOCTPAHCTBO. ba3uc U pazsMepHOCTh N-MEPHOTO JIMHEUHOTO NMpocTpaHcTBa. [lepexon k HOBoMy



0a3ucy B JIMHEHHOM MPOCTPAHCTBE. 3aBUCUMOCTb MEXAY KOOpAMHATaAaMH BEKTOpa B Pa3HBIX
6a3ucax.

Tema7. JInneiinbie 0TOOpaKeHUSsI

Jluneiinpie omepaTopbl (0TOOpakeHHs, MpeoOpa3oBaHus). JleHMCTBUA HaJ JTUHEHHBIMHU
omneparopamu. Marpuna JIMHEHHOro omeparopa. TeopemMa 3aBUCUMOCTH MEXIy MaTpULaMU
OJIHOTO U TOTO e oreparopa B pasHbIX Oazucax. (CoOCTBeHHbIE 3HAYEHHUS U COOCTBEHHBIE
BEKTOPHl JIMHEWHOTO ormeparopa. HaxokaeHne COOCTBEHHBIX 3HAYCHUH U COOCTBEHHBIX
BEKTOPOB JIMHEHHOro oneparopa. JInHeinas Moaens oOMeHa.

Pa3nea 3. AHanuTn4yeckasi reoMeTpHsi HA IJIOCKOCTH M B IIPOCTPAHCTBE

Tema 8. JInHMA HA NJIOCKOCTH

JIuHus HaA IUIOCKOCTU. YpPaBHEHHME JIMHUM HA IUIOCKOCTH. YPaBHEHHsA IPSAMON Ha
IUIOCKOCTH. YpaBHEHHE MPsAMOM ¢ yriaoBbIM ko3dduiuentom. OOliee ypaBHEHHE MPSIMON.
UYacTtHble citydan O0IIero ypaBHEHHS MPSIMON. YpaBHEHHE MPSIMOU, IPOXOSIICH yepe3 JaHHYIO
TOYKY B JIaHHOM HAINpaBJICHUH. Y paBHEHHUE MPSAMOM, IPOXOASIIEH Yepe3 IBE TOUKHU. Y paBHEHUE
MPSMOM B OTpe3Kax. YpPaBHEHHUE MPAMOM, TPOXOAALIEH Yepe3 JaHHYIO TOUKY MEPHEHIUKYIIPHO
JAHHOMY BEKTOPY. YTOJ MEXAY MPSAMBIMHU. YCIOBUE NapaJIEIbHOCTH U MEPIEHIUKYISIPHOCTH
npsAMbIX. PaccTostHue OT TOUKHK 10 TPSIMOM.

Kpussie Broporo nopsiaka. OxkpyxxHocts. Kanonnueckoe ypaBHenue. CBoiiCTBa KpUBOH,
OCHOBHbIE XapakTepucTuku. Jsuiunc. KaHonnueckoe ypaBHeHue. CBOHCTBa KpUBOil, OCHOBHbIE
xapaktepuctuku. ['mnepbona. Kanonumyeckoe ypaBHeHue. CBolicTBa KPHBOM, OCHOBHBIC
xapaktepuctuku. [lapaGoma. KanoHunueckoe ypaBHeHue. CBoiicTBa KpHUBOH, OCHOBHBIE
XapaKTEPUCTUKH.

Tema 9. IIpsiMasi M NJIOCKOCTH B MPOCTPAHCTBE

VYpaBHEHHE IUIOCKOCTH B IIPOCTPAHCTBE, MPOXOJALIEH Yepe3 [aHHYI TOUYKY
NEePHEHANKYIISIPHO JaHHOMY BeKTopy. OOI1ee ypaBHEHUE IIJIOCKOCTH B MPOCTpaHCTBE. YacTHbBIE
Clly4au OOILEro ypaBHEHHUS IUIOCKOCTU. YpaBHEHHE IUIOCKOCTH B MPOCTPAHCTBE, MPOXOMASIEH
yepe3 TPU JaHHbIE TOYKH. YPAaBHEHME IIJIOCKOCTH B IPOCTPAHCTBE B OTPE3KAX. YTOJI MEKIY
IUIOCKOCTSIMH, YCJIOBUS NApAJUIEIbHOCTH U NEPIEHANKYISIPHOCTH IBYX IJIOCKOCTEN.

Kanonnueckoe ypaBHeHME MpsAMOM B TNPOCTPAHCTBE. YpaBHEHHE IIPsAMOM B
NPOCTPAHCTBE, MPOXOAsLIed depe3 aBe Touku. OOlee ypaBHEHHE NMPSIMOM B IPOCTPAHCTBE.
[lepexon ot o0uIero ypaBHEHUS K KaHOHHMYECKOMY. YTOJ MEXIYy NPSIMBIMU B IPOCTPAHCTBE.
VYcnoBue napayuieIbHOCTH U NEPIEHANKYISIPHOCTH MPSMBIX B IPOCTPAHCTBE.

Beinykiible MHOXecCTBa B n-MepHOM mpocTpaHcTBe. OOnacTh pelieHui JTMHEWHBIX
HepaBeHCTB. ['papuueckuii MeTOA pelIeHHs CUCTEMbl JMHEMHBIX HEpPaBEHCTB C JABYMS
Heu3BecTHbIMU. O6J1acTh pEeIeHU CUCTEMBI M JIMHEHHBIX HEPABEHCTB C N HEU3BECTHHIMHU.

Pa3nen 4. Beenenne B anajaus

Tema 10. ®yHKuUHU

Yucna. [IoHATHE KOMIUIEKCHOTO YNCa, JEMCTBHS HAJl KOMIUIEKCHBIMU YHCIAMH.

[Toustue MHoOxecTBa. (OCHOBHBIE TMOHSTHUS TEOPUH MHOXECTB. Omepanuu  Haj
MHOkecTBaMU. OCHOBHBIE UNCIIOBbIE MHOXKECTBA.

[Tonstue ¢ynkuun. CnocoObl 3amanus QyHKuuU. OCHOBHBIE CBOMCTBA (YHKIIHH.
Knaccudpukanus ¢ynkuuil. OcHOBHBIE 3yieMeHTapHble (QyHKIMM U ux rpaduku. CroxxHas
¢byuknus. OOpatHast ¢Qynkuus. DyHkuus, 3agaHHass HesBHO. [IpeoOpas3oBaHue rpadukoB
¢ynkuunit. [Ipumenenue QyHKIMA B SKOHOMHUKE.

Tema 11. Ilpenenst pyHKumii

YucnoBsle Mocie10BaTeNbHOCTH. OrpaHUYEHHBIE U MOHOTOHHBIE IOCIJIEOBATEIbHOCTH.
[Ipenen 4wWcmoBOM TOCIENOBATENBHOCTU. ['€OMETpUUECKHIA CMBICT Tpelesa YHUCIOBOU
nocJe10BaTeNbHOCTH. [Ipu3HaKK CcylecTBOBaHUS IIPEIEa.

[Tpenen ¢pyukiuu B 6eckoneunoctu. [Ipenen ¢pynkuuu B Touke (nmo Komm u mo Ieitne).
OcHOBHBIE TeOpeMbl O Tmpenenax ¢yHKUuH. beckoHeuHo Masnble W OEeCKOHEYHO OoJbllne
BEJIMYMHBI, UX CBOMCTBA. 3aMeuaTesibHbIe Mpeeiibl. PACKpBITHE HEONIPEECTEHHOCTEN pa3IMnYHbIX
THUIIOB.



Tema 12. HenpepbIiBHOCTH yHKIMIA

OnnoctopoHHHe mpeaenbl. HenpepblBHOCTh (DYHKIMIT B TOYKE W HA MHTEpBayie. TOYKH
paspbiBa ¢ynkumu. Kiaccudukamuss Touek paspsiBa. KycodHo-HempepbIBHBIE —(DYHKIHH.
CgoiicTBa (YyHKIIMKA, HENPEPHIBHBIX B Touke. HempephIBHOCTH 3eMEHTApHBIX (YHKIIHM.
CoiicTBa (hyHKIMIA, HETIPEPBIBHBIX Ha OTPE3KE.

Pa3nen 5. [uddpepennuaibaoe ucuuciaenne GyHKIuii 01HOI nmepeMeHHOM

Tema 13. IIpousBoanas u AudpdepeHuna pyHKIuu

3agaun, NOpUBOASAIIME K TMOHSITHIO MPOU3BOAHON. OmnpeneneHue MTPOU3BOIHONU, €€
FEOMETPUUECKUN, MEXAHUYECKUN U IKOHOMUYECKUHM CMbICH. CBSA3b MEXKIY HENPEPBIBHOCTBHIO U
I depeHpyeMocTbi0  GyHKUMU. [Ipon3BOAHBIE OCHOBHBIX 3JIEMEHTApHBIX  (DYHKIIMH.
OcnoBHbIe npaBuiIa auddepeHunpoBaHus.

[Tpon3BoaHas cinoxHOM M oOpaTHOU pyHkiui. JnddepeHnupoBanre HeSIBHON (YHKITUU.
Jlorapudmuueckoe muddepenupoBanue. [Ipon3BoaHbIe BBICIINX MOPSAIKOB. Vcronb3oBaHue
MOHSTHS IPOU3BOIHON B SKOHOMUKE.

[Tonsitme muddepennnana ¢yakuuu. CpoiictBa auddepennnana. VHBapHaAHTHOCTH
muddepennmana. duddepeHnnanbl BBICIIAX TOPSIKOB.

Tema 14. IlpuiioxkeHue Npon3BOIHOM

OcHoBHBIE TeopeMbl 0 AuddeperurpoBanun GpyHkuun: reopema depma teopema Poss,
teopema Jlarpanxa, reopema Komm. [IpaBumno Jlonurans st BBIYUCIEHUS HEONIPEAETEHHOCTEM.

[Tpu3Haku Bo3pacTaHus U yObIBaHUS (YHKLUMHU. DKCTPEMyMbl (QYHKLUHU, HEOOXOAUMOE U
JIOCTaTOYHBIEC YCIOBUS SKcTpeMyMa GpyHKkunu. Hanbomnpiiee 1 HanMeHblee 3Ha4eHUsT (PyHKIMN
Ha OTpe3Ke. AJITOPUTM OTHICKAHHMsI HauOOJIbIIEr0 M HAUMEHBLIEr0 3HAYEHWH HenpepbIBHON
¢ynkuum Ha orpeske. Bemykiocts rpaduka (yHkmmm. JlocTaTOYHOE YCIIOBHE BBITYKIOCTH
¢ynkuuu. Touku nepernba. Heo6xoaumoe u jpocraroyHoe yciaoBus mneperuda. ACHUMITOTHI
rpaduka QyHkiun. [IlpumeHeHne NMponu3BOAHON K HCCIEIOBaHUIO (YHKIUU U TOCTPOCHUIO €
rpaduka: cxema IoJIHOrO UCCIe0BaHMs (DYHKIIUH.

Paznen 6. ludpepennnanbuoe ncuuciaeHue pyHKIUH HECKOIbKUX MepeMeHHbIX

Tema 15. @®yHKIIUH HECKOJIbKHX MepeMeHHbIX

@YHKIMY HECKOJIBKUX MepeMeHHbIX. DYHKIMM ABYX NepeMeHHbIX. O01acTh onpeeneHus
u rpaduk (GyHKIMH ABYX NepeMeHHbIX. JIunun ypoBHs. [Ipenen um HenmpepbIBHOCTh (PYHKLIUU
JIBYX TepeMeHHbIX. YacTHble mNpous3BOAHbIE U AUPGEPEHIUPYEMOCTh (DYHKIHMU ABYX
nepeMeHHbIX. Juddepenman GyHKINN IBYX NEepeMEeHHbIX. [ paueHT GyHKIuu.

OkcTpeMyM (YHKIMM JIByX IepeMeHHbIX. HeoOxoaumoe U 10CTaTOYHOE YCIOBHE
skcTpemyMma. Haumbosnbliee M HauMeHblllee 3HaYeHHUsS (YHKIHMU B 3aMKHYTOM OrpaHHYEHHOMN
obsactu. Y CIOBHBIN dKCTpeMyM. MeTon MHOkuTeNel Jlarpanka.

@DYHKIIMH HECKOJIBKUX NIEPEMEHHBIX B dKOHOMHYECKON TEOPHH.

Pa3nen 7. UnTerpasbHoe ucYuc/IeHUe

Tema 16. IlepBooOpa3Hasi pyHKIMSA 1 HeonpeaeTeHHbIN HHTerpaJ

[Tonsitue mepBooOpaszHoil (yHkuuu. Teopembl o mnepBooOpaszHbix ¢GyHKIuU. [loHsTHE
HEOIpeeNIeHHOr0 HHTerpana. ['eoMmeTpiuueckuii CMbICT HEONpEeAEeIeHHOT0 HHTerpana. Tabmauma
OCHOBHBIX HHTerpasioB. (CBONCTBa HEOINpPEAEICEHHOro uHTerpana. (OCHOBHBIE METOJbI
WUHTETPUPOBAHUA:  HENOCPEACTBEHHOE  HMHTETPUPOBAHME,  WHTETPUPOBAHUE  METOAAMMU
MOJICTAHOBKH (3aMEHBI IEPEMEHHOMN ), MHTETPUPOBAHUE MO YACTSIM.

[Tonstue paunmonanbHO ApoOu. Ilpocreiimue paunonambHble ApoOu. MHTErpupoBanue
MPOCTEHIINX pallMOHATBHBIX Apo0el. IHTerpupoBaHue palMoHaIbHBIX IpOOeii.

WHTerpupoBaHne TPUTOHOMETPUYECKUX (YyHKUMH. HHTEerpupoBaHue MpOCTEHIINX
UppaloHaIbHBIX QyHKIMHI. UHTErpansl, «Hebepymuecs» B 3J1eMEHTapHBIX QYHKIUAX.

Tema 17. OnpenesieHHbINH HHTErpaJl

[lonsiTHE oOmpeneneHHoro uHTerpana. ['eoMeTpUYecKHii W SKOHOMUYECKHH CMBICIT
OTIpeIeIEHHOr0 UHTerpaja. 3aiaya O BRIYMCICHUH 00beMa BBIITYCKaeMON MPOAYKIMH. TeopeMbl
00 wuHTerpupyemMocty (QyHKuuu. CBONCTBA OIPENEIEHHOIO HHTErpaja M IpaBWia €ro
BbIUNCJIEHMs. Bpluncnenue omnpeneneHHoro uHrerpana (MHTerpan ¢ mepeMeHHBIM BEPXHUM
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IIPEAEIIOM, TeOpEeMa O IPOU3BOJAHON MHTErpajla ¢ IEPEMEHHBIM BepXHUM mpezeinoM. Dopmyna
Herorona-Jleitbnumna). MeToa MOACTaHOBKH (3aMEHBbI MEPEMEHHOW) W HWHTETPUPOBAHUS 10
4acTsM B OIPEJEICHHOM UHTErpase.

Tema 18. HecoOcTBeHHbIE M IBOITHbIE MHTETrPaJIbI

HecobctBennbie uaTerpansl [ u Il pona. Cxonsmuiics U pacXosIuiicss HECOOCTBEHHBIN
uHTerpai. IIpusznaku cxogumocTtu.

[TpuOn>keHHbIE METOJbl BBIYMUCICHHUS ONPEIEICHHbIX UHTErpajioB lcmnonb3zoBaHue
MOHATHUS UHTErpajia B SKOHOMUKE

JIBoiiHble MHTErpaibl, UX cBOMCcTBA. OCHOBHBIE CIy4Yau BBIYMCIEHUS IBOMHOIO MHTErpaja
B NPAMOYTOJbHBIX KoopauHaTax. [loBTOpHBIE MHTErpansl. CBeAeHUE NBOMHBIX MHTETPAIOB K
IIOBTOPHBIM.

Pa3nen 8. luddepennuaibubie ypaBHeHus . Psiabl

Tema 19. InddepenunaibHble ypaBHeHHs MEPBOro MOPsIKa

OcHOBHBIE TOHATHS ¥ IPUMEPHI 3a]1a4, MPUBOAIIINX K TuddepeHIIMaTbHBIM YPAaBHEHUSIM.
OObIKHOBEHHBIE MU (G epeHInaTbHbIC YpaBHEHHS TIepBoro nopsaka. O0Iiee U 9acTHOE pelIeHne
Y nepBoro nopsaka. 3agaua Komu. Teopema o cyliecTBOBaHUMM U €IMHCTBEHHOCTH PELLICHUS
3anaun Kommn.

Huddepenunansuple ypaBHEHUS C pa3feNEHHBIMU U Pa3eNIAIOIIMMUCA MEPEMEHHBIMU
nepBoro mopsjaka, ux pemenne. OgHopomnble auddepeHnnanbHbIe YpaBHEHUS IEPBOTO
NOpsIZIKa, UX pelieHue. JInHelHble OJHOPOIHBIE U HEOJHOPOJHBIE YPABHEHHS IEPBOTO MOPSAIKA.
Meron W.bepuymnmu pemenus JIJIY. Meton Jlarpamxka (MeToj Bapuailil MPOU3BOJIBHBIX
nocTosiHHBIX) pemienus JIJIY. YpaBuenue bepuymnu, ero pemiexHue.

Hcnons3oBanue quddpepeHInanbHbIX YpaBHCHUN B YKOHOMUYECKOW TUHAMUKE

Tema 20. YncioBbie U cTeNeHHbIE PSIAbI

Omnpenenenue 4uciIoBOro psaa, cymma psaa. CpolicTtBa cxoasiuxcst psaaoB. CXoauMOCTb
reoMerpuueckoro psnaa. Teopema (HeoOxonuMelii MpU3HAK CXOAUMOCTH psiia), CIEACTBHE U3
TEOPEMBI O PaCXOAUMOCTH psifa. ['apMoOHMUECKUit pal. DTalOHHBIE PAJIbl: TEOMETPUUECKUI Psifl,
TapMOHUYECKUN psfl, 0000IIEHHBIH rapMOHUYECKUH psa. JlOCTaTOUHBIH NMPU3HAK CXOAMMOCTH
3HAKOMOCTOSIHHBIX pSAJOB: TPU3HAKU CpaBHEHMs, mpu3Hak JlanamOepa, paguKalibHBIA U
MHTErpaJibHbIN pu3Haku Komm.

3HAaKONEpEeMEHHbIE U 3HAKOYEpEeAYIOLIUecs  Psiabl. IIpu3Hak  cXOOUMOCTH
3HaKodepenyrouerocs psaa (npusHak Jleitouuna). AGCOMIOTHAs U OTHOCUTENIbHAS CXOUMOCTH.

ITonsTue creneHHoro psaaa. Paauyc, iHTEpBall CXOAUMOCTH CTENIEHHOTO Psa.

Psnsr Telinopa u Makinopena. PasnosxeHus aneMeHTapHbIX (QYHKIUI B psijl.

4.3. Coaep:kaHue NPaKTHYECKHUX 3aHATHIL (04Hasi popMa 00yUeHHUs1)

Pa3)1e.111,1, TEMbI, JUJAKTHYCCKHUEC CINHUIIbI

Pasnen 1. Anre6pa maTpuiy

IIpakTnyeckoe 3ansituel. BoinosHeHne onepauui HaJx MaTPUIIAMHA

1. Onepanuy Haj MaTpUIlAMHU: TPAHCTIOHMPOBAHME, YMHOXKEHHE MAaTpPHIIBI Ha
YHCII0, CJIOKEHUE W YMHOKEHUE MATPHI]
2. Pertenne 3agau:

- Onepaupm Haa MaTpuOoaMu: TPAHCIIOHUPOBAHUEC, YMHOXCHUC MaTpHUIbl Ha YHUCIIO,
CJIO)KCHUEC U YMHOKCHUC MAaTPHIL
- Pemenmne 3aga4 ¢ SKOHOMHWYECKHUM CMBICIIOM

IIpakTu4yeckoe 3ansaTHe 2. PeieHne MATPUYHBIX YPABHEHU I

1. Onpenenureny KBaapaTHbIX MaTpull. CIOCOOB! BEIYMCICHHS OTPEIETUTENCH.
CBolicTBa onpenenuTenei

2. OOparHast mMaTpulla. AJTOPUTM BBIYMCIEHUS OOpaTHOM Marpuubl. PemieHue
MAaTPUYHBIX YPaBHEHUI

3. Pemenue 3anay:
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- HAXOXIeHUE 0OpaTHON MaTpHUILbI
- peuieHre MaTpUUHBIX YpaBHEHUN

IIpakTnyeckoe 3ansitue 3. Pemenwe cucTeM JIMHEHHBIX YPABHEHUH MeETOJA0M
oOpaTHoii MmaTpuubl 1 MmeToa0M Kpamepa

1. Pemenne cucrteM JMHEWHBIX YpaBHEHHWH METOAOM OOpAaTHON MAaTPHIIHI.
Pewenne cucreM nuHENHbIX ypaBHeHu MeTonoM Kpamepa
2. Pemenue 3amau:

- [Ipumenenune 0OpaTHON MaTPHULIBI [Tl PELICHUSI CUCTEM JIMHEHHBIX YpaBHEHUH.

- Pemenue cucreM nmuHEHHBIX ypaBHEHHH ¢ moMoIsio Gpopmyn Kpamepa.

IIpakTHyeckoe 3ansaTHe 4. Pemienne cucrem JTHHEHHBIX aJIredpanvecKux
ypaBHeHuii metoaom I'aycca u meronom Kopaano-I'aycca

1. Aunroput™ Metona ['aycca u merona XXopaano-I'aycca

2. Pemenue 3amau:

- Pemenue cucreM IMHENHBIX ypaBHEHMI € IIOMOLIBIO MeToza ['aycca

- Pemenue cucreM nMHENHBIX ypaBHEHUH ¢ noMmouisto Metoaa JKopaano-I'aycca.

1. IIpakTHyeckoe 3anATHE 5-6. Pelienne cucreM m JiMHEHBIX yPaBHEHHH € n
HEN3BeCTHBIMH
1. OO0t NOpsAOK pelIeHns CUCTEMBI JIMHEWHBIX ypaBHEHUH. Pemienue cucrem

M JINHENHBIX YPaBHEHU C N HEU3BECTHBIMU B CIIydae, €CJIM PAHT CUCTEMbI MEHBIIIE YHCIIa
HEU3BECTHBIX

2. Pemenue 3amau:

- MccenenoBanue cUCTEM JIMHEWHBIX YPAaBHEHUM HA COBMECTHOCTb.

- PemieHne cucteM m JIMHEHHBIX YpPaBHEHUH C N HEM3BECTHBIMU

Pasnen 2. Bekropuas aiaredpa

IIpakTnyeckoe 3ansitue 7. BoinmosiHeHne onepauuii HaJ BeKTopamu (2 yaca)

1. JlunHelHble onepaly HaJl BEKTOpaMH, 3aJaHHbIMU IpoekuusaMmu. CkaispHoe,
BEKTOPHOE, CMEIIaHHOE MPOU3BEACHNE BEKTOPOB
2. Pemenne 3agauq:

- JleicTBUs HaJ BEKTOpaMu

- Pa3noxenue BekTopa 1o IpyruM BEKTOpaM.

- Pemenue 3a1a4 Ha NpUMEHEHHUE CKAISIPHOT0, BEKTOPHOI'O U CMELIAHHOI'O
IIPOU3BEJICHUSI BEKTOPOB.

IIpakTyeckoe 3ansaTHe 8. BoInoHeHNe JeHCTBUH HAJ N-MEPHBIMH BEKTOPAMH

1. N — MepHbIM BekTop.JIMHElHOE n-MepHOE MpOCTpaHCTBO. JIMHelHas
3aBHCUMOCTh U HE3aBHCHMOCTh BEKTOPOB. 3aBUCHMMOCTb MEXIY KOOpJMHATaMH BEKTOpa B
pa3HbIX Oa3ucax.

2. Pemenue 3anau:

- Ha ONpeJeNeHrne JIMHEHHON 3aBUCHUMOCTH — HE3aBUCUMOCTU BEKTOPOB, OIpe/eeHHe
6a3uca BEKTOPOB, OINpe/eiIeHnEe KOOPAUHAT BEKTOpa B HOBOM Oasuce (pasjiokeHHe BEKTopa
1o 6a3ucy), pemneHne 3a1a4 ¢ dKOHOMUIECKUM COJEPKaHUEM.

2. IIpakTnyeckoe 3ansaTHe 9. JInHeiinbie onepaTopsbl

1. Jluneiinble omnepatopbl (oToOpakeHus, mnpeoOpazoBaHusi). JlelcTBus Hax
JUHEMHBIMU oneparopaMu. Marpuua JMHEHHOro oneparopa. TeopeMa 3aBUCMMOCTH MEXIY
MaTpHUI[AMH OJTHOTO U TOT'O € OIepaTopa B pa3HbIX Oa3ucax.

2. Pemrenue 3anau:
- Ha ONpEACNICHUE JIMHEHHOCTH OTOOpakeHMs, oOpaza BEKTOpa, MATPHUIIBI JMHEWHOTO
omneparopa,
- BBITIOJIHEHHE JICHCTBHI HaJ JIMHEHHBIMU OIIE€paTOpPaMHU.
3. IIpakTuyeckoe 3anaTue 10. HaxoxaeHue coOCTBEHHBIX 3HAYEHUI U
CcO0CTBEHHBIX BEKTOPOB JIMHEIHOI0 OnepaTopa
1. CoOcTBeHHBIE 3HA4YEHUS W COOCTBEHHBIC BEKTOPHI JMHEHHOTO OIeparopa.

JIuneliHas Moens oOMeHa.
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2. Pemenue 3amau:
- Ha HaXOXKJeHUE COOCTBEHHBIX 3HAYCHU JIMHEHHOTO onepaTopa,
- HAXOX/IeHUue COOCTBEHHBIX BEKTOPOB JJMHEHHOIO OlepaTropa

Pa3znen 3. AHajiuTH4ecKas reoMeTpud Ha IJOCKOCTH U B ITPOCTPAHCTBE

IpakTnyeckoe 3ansitue 11. [IpssMas TMHUS HA VIOCKOCTH

1. PasnuuHble ypaBHEHUS IPSAMOM Ha IUIOCKOCTH. YTOJI MEKY IPSIMBIMM, YCIOBUS
[IapAJUIEIIBHOCTH U NEPIEHANKYIIAPHOCTH IPAMBIX, PACCTOSIHUE OT TOYKH 10 MPAMOHN
2. Pemenue 3anau:

- Pemenne 3a1a4 Ha HaX0XKJIEHUE PA3JINYHBIX BUIOB YPaBHEHUH NPAMOM Ha IJIOCKOCTH
- Pemenue 3a1ay Ha HAXOXKACHUE YIIA MEXKY IPSIMBIMU
- Pemenune 3a1a4 Ha onpeeneHue NapajuleIbHOCTH U IEPICHIUKYISIPHOCTH MIPSIMBIX

HpaKaneCRoe 3ansaTue 12. HpﬂMaﬂ H IIJIOCKOCTD B IIPOCTPAHCTBE

1. VYpaBHEHHSI IJIOCKOCTH B IPOCTPAHCTBEYTOJ MEXKIY IUIOCKOCTSIMH, YCIOBHUS
MapajuIeIbHOCTH U TIEPIICHANKYISIPHOCTH ABYX IUIOCKOCTEH.

2. YpaBHeHHs IPSMOM B MPOCTPAHCTBE. YTOI MEX]Y MPSMBIMU B IPOCTPAHCTBE.
YcnoBre napamuieIbHOCTH U TIEPIICHAUKYIIPHOCTH MPSMBIX B IPOCTPAHCTBE.

3. Pemenue 3amau:

- PemieHne 3amad Ha HAXOXKICHUE PA3JIMYHBIX BUJAOB YPAaBHCHHH IIIOCKOCTH B
MIPOCTPAHCTBE

- Pemienne 3amad  Ha HAXOXKIEHUE pA3IUYHBIX BHJOB YPAaBHCHHHA TPSIMOW B
MIPOCTPAHCTBE

- Pemenmne 3aa4 Ha HaxOXIACHUC YyIila MCXKAY IMPAMbIMH, Ha OIPCACIICHUC
MapaJiuICJIbHOCTH U NCPICHAUKYIAPHOCTH IIPAMBIX

Pa3zgen 4. BBeaenue B aHajau3

IIpakTuyeckoe 3ansaTue 13. Haxo:xxaenue cBoicTB GyHKIMMU.

1. OcHoBHble cBoiicTBa pyHKuuu. Knaccuduxanus pynkunii. OCHOBHbIE
aneMeHTapHble QyHKIMM U uX Tpaduku. CrnoxHas pyHkuus. O6parnas pyHkuus. OyHkuus,
3aanHas HesiBHO. [IpeoOpa3oBanue rpadukoB QpyHKINH.

2. Pemenue 3anau:

- FiCCIIeIOBaHUs GYHKIINH HA MOHOTOHHOCTb

- Mccie1oBaHus GYHKIMN Ha OTPAaHUYEHHOCTh

- FiCCIeIOBaHUsl QYHKIMH HA YETHOCTh

IIpakTyeckoe 3ansaTue 14. Berunciaenue npenesosB pyHKomii.

1. [Ipenen ¢pyukuu B 6eckoneunoctu. [Ipenen ¢pynkuu B Touke (1o Komu u no
['eiine). OcHOBHBIE TeopeMbl O mpexaenax (QyHKuuil. beckoHeuHO Manble M OECKOHEYHO
OonpIIMe  BEIMYMHBI, WX  CBOMcTBa.  3amMedarenbHble — mpenensl.  Packpeitue
HEOIPEAEIEHHOCTEN PA3JINYHBIX TUIIOB.

2. Pemenue 3amau:

- Jloxa3aTtenbCTBO MPEAEIIOB 110 ONPEAETICHUIO

- Beruucnenue npenena pyHKIuu Ha 6ECKOHEYHOCTH.

- Brruncnenue npeznena GyHKIMHA B TOUYKE.

- PackppITHe OCHOBHBIX HEOIpeIeIeHHOCTEN

IIpakTyeckoe 3ansaTue 15. UccnenoBanne pyHkumuii Ha HeNMPePHIBHOCTb.

1. HempepsiBHOCTh ¢QyHKIMI B TOuke M Ha uHTepBase. Kimaccupukamnus Touek pas3pbiBa.
CpoiicTBa (yHKUMH, HENpepbIBHBIX B Touke. CBOMCTBa (h)YHKIMHA, HEMPEPBIBHBIX Ha
OTpe3Ke.

2. Pemenue 3anau:

- HccnenoBanue pyHKUMN HA HEIPEPHIBHOCTD
- Omnpenenenne TOYEK pa3pbiBa

Paszpen S. lu¢p¢epennuaibHoe HCHHCAEHHE (PYHKIMI 0JHOH NTepeMEeHHOM

IIpakTuyeckoe 3ansaTue 16-17. HaxoxaeHus mpou3BOAHBIX (YHKIIHIA
1. OnpezneneHre TNPOU3BOJHOM, €€ TEOMETPUYECKUN, MEXaHWYECKUH U
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SKOHOMHUYECKHH cMbIci. OcHOBHBIE TTpaBuia quddepennupoBanus. [Ipon3BoaHas CI0XHONW U
oOparHoii, HesBHOW ¢yHkuuid. Jlorapupmuueckoe auddepennuposanue. VcnonbpzoBanue
MOHSTHSI IPOU3BOIHOM B SKOHOMHKE.

2. Pemenue 3anau:

- Ha npumeHeHne reoMeTpruiecKkoro, 53KOHOMUYECKOTO CMbICIIa TPOU3BOTHOM

- Brruncnenne npou3BOIHBIX CIOXKHBIX (QYHKIIHIA

- Beruncienue npou3BOIHBIX HESBHBIX (DYHKIUI

- Brruncnenne npon3BOIHBIX 0OpaTHBIX (DYHKIIUN

- [Ipumenenue norapupmudeckoro audepeHInpoBaHus

IpakTuyeckoe 3ansaTue 18. UcciaenoBanue GpyHKIuil ¢ moMOUbI0 MPOU3BOIHON H
nocrpoenue rpagpukon

1. [lpusHaku  Bo3pacTaHus M YOBIBaHUS (YHKIHMH. DKCTPEMYMBl (DPYHKIUH,
HEO0OXOUMOE U JIOCTATOYHbIE yCJOBHs 3KcTpeMyMa ¢yHKiuu. Hanbonbliiee 1 HauMeHbllee
3HaYeHus (PYHKIUMM Ha OTpe3ke. BrimykinocTs rpaduka ¢yHKkuuu. JlocTaTO4HOE YCIOBUE
BeIMykiocTu GyHkiuu. Touku neperuda. HeobxonnMoe u 10CTaTOYHOE yCIOBUS meperuoa.
Acumntotsl GyHKIUH. [I[puMeHeHne TPOU3BOAHON K HCCIIST0BaHUIO0 (DYHKIIUN U TTOCTPOCHUIO
ee rpaduka: cxema MoJIHOTO HccleA0BaHus (QYHKIUU.

2. Pemenue 3anau:

- UccnenoBanue (hyHKIMH C TOMOIIBIO TPOU3BOIHON U MOCTPOCHUE TPadUKOB

- HaxokJieHre HaMMEHBINETo M HanOOJIBIIETO 3HAYCHUS (DYHKIIUN

Paspnen 6. ludppepennnaibHoe ucunciaeHne GyHKIM HECKOJIbKUX MePeMEeHHbIX

IIpakTuyeckoe 3anaTne 19. HaxoxaeHne 3KCTpeMyMOB (YHKIHM JBYX
nepeMeHHBbIX.

1. @yHKIMK [BYX NEepeMEHHbIX. JIMHMM ypoBHA. YacTHblE IIPOU3BOJIHBIE U
mupdepeHMpyeMocTs  (QYHKIHMM  JABYX IEPEMEHHbIX. OKCTpeMyM (QYHKIMHM  JIBYX
nepeMeHHbIX. Heo0xoaumoe 1 1ocTaTouHOe YyCI0BHE SKCTPpEMYyMa.

2. Pemenue 3anau:

- HaxoxieHue 4acTHBIX MPOU3BOAHBIX (PYHKIMHU ABYX MEPEMEHHBIX

- Haxoxenue skcTpeMyma (QyHKIMH JABYX MEPEMEHHBIX

Paznen 7. UnTerpajibHoe ucumcjieHue

IIpakTyeckoe 3ansaTue 20. Haxosknenune HeonpeaeJeHHbIX HHTEIPAJIOB .

1. Heonpenenenupi wuHTErpas. I'€OMETpHUYECKHMI CMBICI HEOIPEIAECICHHOTO
uHTerpana. CBOMCTBA HEOIIPEIEICHHOT0 HHTerpana. OCHOBHBIE METO/IbI HHTETPUPOBAHMUS.
2. Pemenue 3anau:

- HenocpencTBeHHOE HHTErPUPOBAHHUE.
- UnTerpupoBaHue METO10M 3aMEHBI IEPEMEHHOM.
- Haxox/1eHne MHTErpajgoB METOAOM UHTETPUPOBAHUS IO YACTSIM.

IpakTnyeckoe 3ansitue 21. Borunc/jieHue onpeaesieHHOro MHTErpaJa .

1. Ompenenennslii uHTErpai. ['eoMeTpudecKuil U KOHOMUYECKHI CMBICT OMpPENEICHHOTO
uHrerpana. (CBoOWCTBa ONPENENEHHOTO HWHTErpajia. BpelUucIeHHWE  ONpeaeaeHHOro
MHTETpaja

2. Pemenue 3agau:

- Brpruucnenue onpeneaeHHoro HHTerpajia Ha OCHOBaHHUM ONPEIEIICHUS] MHTErpasa.

- Breraucnenne OMMPECACIICHHOI'0O HHTErpajla METOAOM 3aMCHBI nepeMeHHoﬁ n
METOJIOM MHTETPUPOBAHUS 10 YACTAM.

- IIpunoxenue onpeaeeHHOrO NHTErpana.

IIpakTnyeckoe 3ansaTue 22. Haxokanenne HecOOCTBEHHBIX U ABOMHBIX HHTEIPAJIOB .

1. Heco6ctBennbie wunTerpasiel I w1l poma. Cxopsmuiics W pacXosmIuancs
HecOOCTBEHHBI UHTerpan. JIBoiiHble HWHTErpanbl, UX CBoWcCTBa. OCHOBHBIE CIy4Yau
BBIUMCJICHHS] IBOMHOTO MHTETpaa B MPSIMOYTOJIBHBIX KOOPIUHATAX.

2. Pemienue 3anau:

- BbluncieHne HeCOOCTBEHHOrO HMHTerpaja ¢ OECKOHEUHBIMU  IpeJieslaMu
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WHTETPUPOBAHUS.
- Bbiuncnenne HecoOOCTBEHHOTO HHTETpajia OT Pa3phIBHOW (DYHKIIUU.
- Bpruucienue 1BOMHBIX HMHTETPaoOB

Pa3nea 8. luddepennuanbubie ypaBHeHus. Psiabl

IpakTnyeckoe 3ansaTue 23-24. Pemienune q1uddepeHnuajbHbIX ypaBHEHU IEPBOTo
NopsiAKa .

1. OO6bikHOBeHHBIE MU (epeHIaIbHBIC YpaBHEHUS TepBOro mnopsaka. Oomee u
yacTHOe peurenue. 3aaaya Komm. Bunsl auddepeHnnanbHbIX ypaBHEHUH TEPBOTO MOPSIIKA,
UX pelLIEHUE.

2. Pemenue 3anau:

- Pemienne nuddepeHanbHbIX ypaBHEHHH C pa3IeeHHBIMA U Pa3lIesIOIIMMUCS
IIEPEMEHHBIMH.

- Pemienue onnopoanbix quddepeHnanbHbIX YpaBHEHUHM IEPBOTo MOpsiiKa.

- Pemenne muHeiHBIX qUQQepeHINaTbHBIX YPABHEHUH IEPBOTO MOPSAKA.

- Pemienune ypasuenus bepnysmimn

IIpakTuyeckoe 3ansaTue 25. UccienoBanne cX0QUMOCTH YHCJIOBBIX PSAI0B.

1. Omnpenenenue YUCIOBOrO psifa, cymma psaga. Teopema (HeoOxoaumplit mpusHaKk
CXOJIMMOCTH psilia), CIACACTBUE U3 TEOPEMBI O PACXOAUMOCTH psifa. JlocTaTouHble MPU3HAKH
CXOJMMOCTH 3HAKOMOCTOSHHBIX PSIOB.

2. 3HaKoYepeyIOUIMecss W 3HaKolepeMeHHble psabl. [lpusHak cxomumocTu
3HaKouepeayromerocs psjaa (npusHak JleiiOnuia). AGCOIIOTHAS U YCIIOBHASI CXOAMMOCTH
3. Pemenne 3agauq:

- Ha HaXOXKIACHUA CYMMBI psia
- Ha UCCIICAOBAHNEC CXOJUMOCTH 3HAKOIIOCTOAHHBIX PSAJ0B
- Ha UCCJICAOBAHNC CXOJAUMOCTH 3HAKOUYCPCAYIOIUNXCA PAAOB

4.4.Copnep:xaHue caMOCTOSATEJbHON padoThI

Pa3)1e.111,1, TEMbI, JUJAKTHYCCKHUEC CINHHUIbI

Pasznen 1. Anre6pa maTpuig

Tema 1. MaTpunsi
1. JluneitHast 3aBUCUMOCTb CTPOK MaTPHIIBI.
2. BrinoiHeHUE TUMOBBIX 33aJaHU 1O TEMe

Tema 2. O6paTHasi MaTpuna

1. DnemenTapHble MpeoOpa30BaHUS MATPULIbl. DKBUBAJIEHTHOCTh MATPHIL.

2. Panr matpuiel u crocoObl ero BeranciaeHus. CBOMCTBA paHra MaTpHIlbl. ba3ucHbIit MUHOD
Matpulbl. Teopema 0 paHre MaTpULbL.

3. BrImonHeHne TUTOBBIX 33JJaHUN TIO TEME

Tema 3. CucreMbl JHHEHHBIX aJIre0panvecKuX ypaBHeHH I

1. [pumenenne meronoB [aycca m XKopmano — I'aycca K pelIeHHIO CHUCTEM JIMHEWHBIX
YpaBHEHUM.

2. BrInosHeHNe TUITOBBIX 3aJaHUH 10 TEME

Tema 4. UccnenoBanue cHCTeMbI M JTHHEHHBIX YPABHEHHH ¢ N HEU3BECTHBIMU

1. Cucrembl TMHEHHBIX OJHOPOIHBIX ypaBHEHHUH. DyHIaMeHTalIbHAsI CUCTEMA PEIICHUH.
2. Mopens JIeoHThEBA MHOTOOTPACIEBON YKOHOMUKH (OaTlaHCOBBIN aHAIN3).

3. BrInonHeHe THIIOBBIX 3aIaHUH 10 TEME

Pa3nes 2. BekTopHasi anredopa

Tema 5. D1eMeHTHI BeKTOPHOIi ajaredpbl

1. BexkTopHOE€ TpOU3BEACHHE BEKTOPOB, €ro CBOWCTBA. BbIpaxkeHHE BEKTOPHOTO
MIPOU3BEJICHUS Yepe3 KOOPANHATHI BEKTOPOB.

2. CMmemiaHHOe TIPOM3BEICHHWE BEKTOPOB, €ro CBOWCTBA. BrIpakeHHWE CMEIIAHHOTO
MIPOU3BEJCHHUS Yepe3 KOOPANHATHI BEKTOPOB

3. BrInoiHeHne THIIOBLIX 3aIaHUH 10 TEME
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Tema 6. J/InneiiHble BeKTOPHbIE POCTPAHCTBA

1. Tlepexom k HOBoMy Oa3wcy B JMHEHHOM WPOCTPAHCTBE. 3aBUCUMOCTH MEXKIY
KOOpPJIMHATaMH BEKTOPA B Pa3HBIX Oa3ucax.

2. BrInonHeHne THIIOBBIX 3a0aHUN IO TEME

Tema7. JIuHeliHbIe 0TOOPAKEHUS
1. JluneitHas Moiens oOMEHa.
2. BpinosiHeHUE TUMOBBIX 33JaHUH 1O TEMe

Pasznen 3. AHaquTH4YeCcKas reoMeTpus Ha IJIOCKOCTH M B ITIPOCTPAHCTBE

Tema 8. JInHus HA IIOCKOCTH

1. Kpussie BrOporo nopsaka.OkpyxHocTs. KanoHnuyeckoe ypaBHeHue. CBoOMCTBa KpPHUBOH,
OCHOBHBIE XapaKTEPUCTHKHU.

Omnunc. Kanonnueckoe ypaBHeHue. CBONCTBa KPUBOMl, OCHOBHBIE XapaKTEPUCTUKU.
['unep6omna. Kanonnueckoe ypaBHeHue. CBoWCTBa KPUBOM, OCHOBHBIE XapaKTEPUCTHKHU.
[Tapabona. Kanonnueckoe ypaBHeHue. CBoWCTBa KpUBOIl, OCHOBHBIE XapAKTEPUCTUKH.
Ob6nacte pemieHUd JTUHEHHBIX HepaBeHCTB. ['paduueckuil MeTon pemieHHus CHCTEMBbI
JMHEWHBIX HEPaBEHCTB C IBYMs HEW3BeCTHBIMU. OOJacTh pPelIeHH CUCTEMBI JIMHEHHBIX
HEPABEHCTB.

agblrwn

Tema 9. IIpsiMmasi U IVIOCKOCTH B MPOCTPAHCTBE

1. KanoHunyeckoe ypaBHEHHUE NPSIMOM B IPOCTPAHCTBE.

2. YpaBHeHHE MPSIMOI B MPOCTPAHCTBE, MPOXOIAIICH Yepe3 1BE TOUKH.

3. OO6mee ypaBHeHHe npsAMOil B mpocrpaHcTBe. Ilepexox or oOmiero ypaBHEHUS K
KaHOHHYECKOMY.

4. Yron MexJy NpsSMbIMHU B IPOCTPAHCTBE.

5. YcnoBue napajuieIbHOCTH U NEPIEHIUKYISIPHOCTH IPSIMBIX B IPOCTPAHCTBE.

Pa3zgen 4. Beenenune B anajaus

Tema 10. ®ynkuun

1. TloHsATHE KOMIUIEKCHOTO YHCIa, ASUCTBUS HAJl KOMIUIEKCHBIMH YHCIIAMH.
2. OO6patHas QyHKIHUS.

3. TIpeobpazoBanue rpaguKoB QYyHKITHIA.

4. TlpumeHeHue QyHKIMIA B SKOHOMHUKE.

5. BrinosiHeHHE TUNOBBIX 33JaHUH 1O TEME

Tema 11. Ilpeneas! pyHKumi

1. Yucnossie mocnenoBaTeabHOCTH. OTpaHUYEHHBIE U MOHOTOHHBIE TTOCJIEIOBATEILHOCTH.

2. Tlpemen uucnoBoil mocneaoBaTelbHOCTH. ['eoOMeTpHUECKHUN CMBICT Tpeaena YHUCIOBON
nocaeaoBaTeabHOCTH. [Ipu3Haky cyniecTBOBaHUS Mpeaea.

3. Ipenen ¢pynkuuu B Touke 1o I'eiine.

4. PackpbITuE HEONPEIEICHHOCTEN pa3IM4HbIX THUIIOB.

5. BhInojHeHHE TUIIOBBIX 33JaHUH 110 TEME

Tema 12. HenpepbIBHOCTh QyHKIMI
1. CsoiicTBa (hyHKIMH, HETIPEPHIBHBIX Ha OTPE3KE.
2. BrIoIHEHNE THIIOBBIX 3aaHUN IO TEME

Paszpen S. lu¢p¢epennuaibHoe HCHHCACHHE (PYHKIMI OJHOH NTepeMeHHOMH

Tema 13. Ilpoussoanas u nuddepennnan GyHKIuH

1. IIpousBonHas oOpaTHON PyHKIMH

2. TIpou3BojaHbIE BBICHIIMX MOPSIKOB.

3. Hcnonp3oBaHue MOHSATHS TPOU3BOJIHON B SKOHOMHKE.

4. Tlomsarue muddepenmmana Qynkuuu. CpoiictBa auddepennmana. HMHBapHAHTHOCTH
nuddepennuana.

5. duddepernunanbl BHICIINX MOPSAIKOB.

6. BrImosHEHNE TUIIOBBIX 3aJaHUI 10 TEME

Tema 14. IlpniioxxeHue Npon3BOAHOM
1. OcnoBHbIe Teopembl 0 auddepennupoBannu GyHkiuu: Teopema depma Teopema Posis,
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teopeMa Jlarpanxa, Teopema Komn.

IIpaBuno JlonuTans nis BBIYMCICHHS] HEONIPEACICHHOCTEN.

3. HaubGonbimee u HauMeHbllee 3HAYEHHUS (QYHKLUMU Ha OTpe3Ke. AJFOPUTM OTBICKAHUS
HarOOJIBIIET0 M HAMMEHBIIIETO 3HAYCHUI HETPEPHIBHON (PYHKITUHM HA OTPE3KeE.

4. BblnoJHEHUE TUIIOBBIX 33JJaHUH IO TEME

Pa3nes 6. ludgdepennnanbHoe ucuucjaeHne PyHKIMi HeCKOJIbKUX NepeMEeHHbIX

Tema 15. ®yHKUMH HECKOJIBKHX NePeMEeHHbIX

[Ipenen u HeNpPepHIBHOCTH (PYHKIIUH JIBYX MEPEMEHHBIX.

Huddepennman GyHKIHM IBYX IEPEMEHHBIX.

['panuent ¢pyHKIMM.

HauOosnpiiee 1 HaumMeHblee 3Ha4eHNs GYHKLINU B 3aMKHYTON OIrpaHUYEHHON 00JIacTH.

DyHKIHUH HECKOJIBKUX IIEPEMEHHBIX B 3KOHOMUYECKOU TEOPUH.

BrInosnHeHNe THITOBBIX 3aJaHUH 110 TEME

TeMa 16. IlepBooOpa3nas GpyHKIUS M HeoNpe/leJIeHHbIH HHTerpaJl

1. Ilpocreiimue panuoHanbHble ApoOH. MHTerpupoBaHue NpPOCTEHIIMX palMOHAIBHBIX
npobeii. MaTerpupoBanne paliioOHAIBHBIX APOOCH.

2. VuTerpupoBaHue TPUTOHOMETPUYECKUX (QyHKUMH. HMHTerpupoBaHue mpoOCTEHIINX
UppanroHaIbHBIX QyHKIMA. HTErpasl, «Hebepynmecs» B 3JI€MEHTAPHBIX (PYHKIHIX.

3. BblnosjHeHue TUIIOBBIX 33JJaHUN IO TEME

Tema 17. OnpeneseHHbIH HHTErPaJI

1. 3agaua o BelYMCIEHUH 00BbEMa BBIITYCKAEMOM MPOIYKLIUH.

2. HWuTerpan ¢ nepeMeHHBIM BEPXHUM TIPEICIOM.

3. Teopema 0 MpOM3BOAHON HHTETpaja C IEPEMEHHBIM BEPXHUM IIPEJIEIIOM.

4. BpINonHEeHWe TUIOBBIX 3a/1aHui IO TeMe

Tema 18. HecoOcTBeHHbIE U IBOHBIE MHTErPaJibl

1. IlpubnuxeHHbIE METOABI BEIYMCICHUS ONPEIEIIEHHBIX HHTETPAJIOB

2. Vcnonb3oBaHue MOHATHUS UHTErpaia B S)KOHOMHKE

3. BrImonHeHne TUMIOBBIX 33JJaHUN TIO TEME

Pa3nea 8. luddepennuanbubie ypaBHeHus. Psabl

Tema 19. Indpepennuaibubie ypaBHEHUs IEPBOI0 MOPAIKA

1. Meron Jlarpanka (MeTol BapualUy MPOU3BOJBHBIX MOCTOSHHBIX) PEIICHUS JIMHEHHBIX
HEOJIHOPOJHBIX YPAaBHEHUI NIEPBOTO MOPAIKA.

2. Ypasuenue bepHyim, ero pemnieHue.

3. Hcnonw3oBanue nuddepeHnnanbHbIX YpaBHEHUH B 9)KOHOMUUECKOM TUHAMUKE

4. BpINonHEHWE TUIOBBIX 3a/1aHUi IO TeMe

Tema 20. YucioBble U CTeNeHHbIE PAABI

1. TlonsTtue crenenHoro psaa. Paguyc, HHTEpBan CX0IMMOCTH CTEIEHHOTO Psijia.

2. Panwl Teiinopa u Makinopena. Pa3noxeHus 3eMeHTapHbIX QYHKIUI B psijl.

3. BrlnoiHeHe THIIOBBIX 3aIaHUH 10 TEME

N

ok wnE

5. KOHTPOJIb KAYECTBA OCBOEHUA JUCHUIIJINHBI

Texymuil KOHTPOJIb U NPOMEKYTOUHAsL aTTECTAlNs OCYLIECTBIISIIOTCS B COOTBETCTBUU C
«llonoxenneM 0 TeKyleM KOHTPOJE YCIIEBAEMOCTH M IIPOMEKYTOYHOM aTTeCTaluu
oOyuaronuxcsi B ABTOHOMHOM HeKoMMepueckoil opranuzanun «OOpa3oBaTenbHasi opraHu3anus
BbICIIET0 00pa30BaHUs» «Y HUBEPCUTET SKOHOMUKHU M YIIPABICHUS».

Buxn nmpomexyrouHod —arrecramuMu  — 3a4deT, Ok3aMeH. QPopMa IpoBeneHMS
IIPOMEKYTOUYHOM aTTECTAlUU — TMCbMEHHBIN YK3aMEH.

@DOoHJ| OLIEHOYHBIX CPEJCTB MO JTUCIUIUIMHE TPUBEIECH B TpuioxkeHuu K PI1/I.
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6. YYEBHO-METOJUWYECKOE OBECHHEYEHHUE JUCHUIIJIMHbI

1. Inapesa I'.B., Bricmas MaTeMaTHKa: ONOPHBIA KOHCIEKT JIGKUUH /
I'.B..IlInapea. — Cumdeponons: AHO «OOBO» «YHuBepcUTET IKOHOMUKH U YIPABICHHI,
2021. — 124 c. — TeKcT: 3NEKTPOHHBIMA.

2. [[Maapesa I'.B., Beicmmas Maremaruka: y4eOHO-METOAMYECKOE IOcoOHe
(MeToaMuecKre pPeKOMEHIAIMKM K MPOBEACHUI0 CEMUHAPCKUX (mpakTtuyeckux) 3ansatuii)/ ['.B..
[[TrapeBa. — Cumdepomnons: AHO «OOBO» «YHHUBEpPCUTET SKOHOMHKH U yrpaBiieHus», 2021. —
78 c. — TekcT: AneKTPOHHBIN.

3. [[InapeBa I'.B., Beicmiags MaremaTuKa: METOJUYECKUE PEKOMEHJAIMU IO
OpTraHM3aIl CaMOCTOATEIbHOU paboTel oOydaromuxcs / I'.B. llnapesa. — Cumdeponons: AHO
«OOBO» «YHuBepcUTET SKOHOMUKH U yIipaBieHus», 2021. — 58c.

4, [[Taapera, I'. B. Beicmas maremaruka (JinHelHas anreOpa) : METOAHYECKUE
yKa3aHUs K BBINOJHEHUIO THUIIOBBIX pacdeToB. Jlinga HampasieHuid mnoaroroBku 38.03.01
Oxonomuka, 38.03.05 buznec-undopmaruka (kBanmudukaus — Oakanasp) / . B. [llnapeBa. —
Cumdeponons : YHuBEpCUTET IKOHOMUKH U ympasinenus, 2020. — 57 ¢. — Teker :
anektpoHHbt // Iludposoit obpaszoBatenbubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/101397.html. — Pexxum goctyma: ajist aBTOPU3HP. TOJIb30BaTeei

S. [[InapeBa, I'. B. Marematudyeckuii aHaiIM3 :@ METOAMYECKHME YKa3aHHUS K
BBIMIOJHEHUIO THUMOBBIX pacueroB / [. B. IllnapeBa. — Cumdepononsr : YHUBepcUTET
9KOHOMHUKH W ynpasienus, 2020. — 74 c¢. — Tekcr : osnekrpoHHsii // Lludposoit
o0pa3oBaTeNbHbII pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/101399.html. — Pexxum foctymna: asist aBTOpU3HP. HOJIb30BaTeNeH

6. napeBa, I'. B. Boicmas wMarematuka. Jluneitnas anrebpa : yueGHO-
METOANYECKOe T0co0ne (PEKOMEHIAINH 110 CAaMOCTOSITEIbHOMY M3Y4YEeHHUIO AucuuIumael) / I, B.
[MuapeBa. — Cumdepornonb : YHUBEPCUTET dKOHOMHUKHU U yrpasinenus, 2022. — 108 c. —
Tekcr : snexktponuslit / Lludposoit oOpazoBarenshbiii pecypc [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/128043.html (nara oOpamenus: 16.01.2026). — Pexum mocrtymna:
JUISL aBTOPU3UD. NTOJIb30BaTEIEH

7. IEPEYEHL OCHOBHO¥ U JTOMOJHUTEJLHON YYEBHOM JIMTEPATYPBI,
HEOBXOJUMOM JJISI OCBOEHUS TUCLHMIIIAHBI

@) OCHOGHaA umepamypa:

1. Muxun, M. H. Jluneitnas anrebpa. Y. 1. Matpuisl u onpenenuTenu : yueOHoe
nocobue / M. H. Muxun, C. Il. Kypauna. — Mocksa : Aif [Tu Ap Meaua, 2021. — 106 ¢. —
ISBN 978-5-4497-1349-0 (u. 1), 978-5-4497-1402-2. — Tekct : snexrponusiii // [udposoit
o0pa3oBaTeNbHbIN pecypc IPR SMART : [calT]. — URL:
https://www.iprbookshop.ru/111179.html. (mara oGpamenus: 16.01.2026). — Pexum gocryma:
JUIS aBTOPHU3HP. MOJIb30BaTeNei

2. Muxun, M. H. Jluneiinas anre6pa. Y. 2. CucteMbl JIMHEHHBIX YpaBHEHUH :
yuebHoe nocobue / M. H. Muxun, C. I1. Kypauna. — Mocksa : At [Iu Ap Meaua, 2022. — 91
c. — ISBN 978-5-4497-1587-6 (4. 2), 978-5-4497-1402-2. — TekcT : 3IEKTPOHHBIN //
[MudpoBoit  obpazoBatenbhbiii  pecypc [PR SMART :  [caiéit] —  URL:
https://www.iprbookshop.ru/119112.html. — Pexxum foctyma: ajist aBTOPU3HP. TOJIb30BaTeNnei

3. JIsmenko, T. B. MaTtemaruueckuii ananus : yueOHO-MeToau4eckoe mocooue / T.

B. JIsmienko. — Taranpor : TaraHporckuii HHCTHTYT yrpaBiieHUs 1 SKoHOMUKH, 2024. — 200 c.

— Texcer : snextponHbii // Ludposoit obpazoBatensHblii pecypc IPR SMART : [caift]. —

URL: https://www.iprbookshop.ru/146871.html (mata o6pamenus: 16.01.2026). — Pexum
JIOCTYTIA: JIIsl aBTOPU3UP. TOJIB30BATENEH.
0) OonoanumenvHan 1umepamypa:

1. I'ymait, T. A. MaremaTuka [Uisi CTYACHTOB 3KOHOMHMYECKUX HANpaBICHUN :
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yuebHoe mocobue / T. A. I'ymaii, A. ®. Jlonromonosa, B. A. XykoBa. — CraBpononp :

CTaBpoOIoONbCKUA TOCYIApCTBEHHBIN arpapHbiii yHuUBepcuteT, 2021. — 88 ¢. — Teker :
anektpoHHbt // Lludposoit obpaszoBatenbhbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/121748.html. — Pekum mocTyna: s aBTOPU3HP. MOJIb30BaTEIEi

(mata oopamenus: 16.01.2026).

8. MEPEYEHHh PECYPCOB MTH®OPMAIIMOHHO-TEJEKOMMYHUKAIIMOHHOM
CETH «<MHTEPHET», HEOBXOJAUMBIX J1JIA OCBOEHUA JUCHUITJIMHBI

1. Nudopmanmonno-npaBooit moptan «l'apant»: odunumanbabii cait. — URL:
http://www.garant.ru— TekcT: 3JIeKTPOHHBIH.

2. udposoii ob6pazoBatenpHbId pecypc «IPRsmarty: odbunmansusiii caiir. — URL:
http://www.iprbookshop.ru/— Tekct: 37K TpOHHBIHA.

3. DJNEeKTPOHHBI CHPaBOYHUK 10 Martemaruke «[IpukimagHas MaTeMaTHKay:

ourmaneueiii cait. — URL: http://www.pm298.ru/ — TekcT: 31eKTpOHHBIN.

9. METOAUYECKHUE YKA3AHUA JJISA OBYUYAIOLIUXCSA
ITO OCBOEHUIO JTUCHUITJIMHbI

IIpu npoBeneHuil neKkUMi, CeMUHAPCKUX (IMPAKTUYECKHUX) 3aHATHHM, CaMOCTOSTENbHOU
pabote 00ydaroUMXCsl MPUMEHSIOTCS WHTEPAaKTUBHBIC (POPMBI MPOBEACHUS 3aHSATHH C IENBIO
HOrPYKEHUsI 00yJaroluXcs B pealbHyI0 aTMocdepy NpodhecCHOHAIBHOTO COTPYIHUYECTBA 110
pa3pelieHnIo mpodsieM, ONTUMAIbHON BBIPAOOTKM HABBIKOB M KAaueCTB OYIYyIIEro CHEeHalInCTa.
WuTepakTiBHBIE (OPMBI IPOBEICHUS 3aHATUH MpearoiaraloT o0yuyeHue B corpyaauyectse. Bee
YYaCTHHKH 00pazoBaTeIbHOTO IMpolecca (MpernojaBaTelib U 00yJaronIrecs) B3auMOICHCTBYIOT
Jpyr ¢ Opyrom, oOMEHHMBAIOTCs MH(pOpMalLueil, COBMECTHO pPElIaoT MpoOIeMbl, MOJACIUPYIOT
CHUTYAIHIO.

B yueOHOM mporecce UCIONb3YIOTCSI HHTEPAKTUBHBIE (DOPMBI 3aHATHI:

- TBOpYECKOE 3ajJaHue. BBINOIHEHNE TBOPYECKUX 3alaHUi TpeOyeT OT o0ydaromerocs
BOCIIPOM3BEICHUE TOJIYYEeHHOW paHee nH(popManuu B GpopMe, onpeaensieMoll MpenoaaBaTeiem,
U TpeOyrolel TBOPUYECKOTro MOAX0/1a;

- IpymnmnoBoe oocyxeHue. I'pynnoBoe obcyxaeHne Koro-mmdo BOIpoca HalpaBiIeHO Ha
JOCTMKEHUH JIYYIIETO0 B3aMMOIMOHMMAHHS M CIIOCOOCTBYET JIYUIIEMY YCBOSHHIO H3y4aeMOro
MmarepHaa.

B X04€ OCBOCHUA NUCHUIIIMHBI IIPHU MPOBCACHHKU KOHTAKTHBIX 3aHATHI HCIIOJIB3YIOTCHA
cienytomme (HopMel 00yueHHs, crnocoOcTByomuUe (OPMUPOBAHUIO KOMIETEHIMHA: JIEKIMU-
JMCKYCCUH;, KeWC-MeTOM; pelleHue 3ajad; CUTYallMOHHBIM aHamu3; oOcyxkaeHne pedepaToB H
JIOKJIa/IOB; pa3paboTKa IPyMIOBBIX MPOEKTOB; BCTPEUH C MPEACTAaBUTENIMHU TOCYAAPCTBEHHBIX U
OOIIECTBEHHBIX OpPraHU3alui.

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, UCTOJIb3YEMBIX ITPH
OCYHECTBJIEHUAU OBPA30OBATEJIBHOI'O ITPOLECCA IO JUCHUIIJIMHE,
BKJUIIOYASA IEPEYEHD ITPOT'PAMMHOI'O OBECIIEYHEHUSA 1
NHP®OPMALINOHHBIX CITPABOYHBIX CUCTEM (ITPU HEOBXOJIUMOCTHN)

B mpomecce NEKIMMOHHBIX M TPAKTHYECKUX 3aHATHHA WCIIONB3YETCs —CIEAyroIee
nporpaMMHOe oOecrieyeHHe:

*MporpamMmsl, obecrieunBarone JIOCTYIIBCETh «HTEepHET» (mampumep,
«Googlechromey);

*MporpamMMbl, IEMOHCTPAIIMU BUICO MaTEPHAIIOB (HaIIpuMep, mpourpeiBareab « Windows
MediaPlayer»);
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*mporpaMMbl Ui JEMOHCTpPAllMM M CO3JAaHUS  HIpe3eHTaluid  (Hampumep,
«MicrosoftPowerPointy).
*TaOnuuHBIN nporeccop (Hanpumep, «MicrosoftExcely).

11. ONMCAHUE MATEPHAJBHO-TEXHUYECKOTO OBECIIEYEHUS,
HEOBXOJUMOT'O JUIsSI OCYIECTBJIEHUSI OBPA3OBATEJBLHOI'O MPOLIECCA
MO JUCUMUILIMHE

Jliis periogaBaHusl JUCIUILTMHBI TPEOYIOTCS CIICIMATbHBIE MAaTePHAIbHO-TEXHUYCCKHE
cpeacTBa (KOMIIBIOTEpHBIE Kiacchl M T.I.). Bo Bpems JEKIMOHHBIX 3aHSATHH, KOTOpbIE
MPOBOSATCS B OOJBIION ayIUTOPUHU, UCHOIB30BaTh MPOEKTOpP IS JAEMOHCTpPAILMU CIAWJIOB,
cXeMm, TaOJIMII M IPOYEero Marepuaia, MyJIbTHMeAuiHbIe mpoekTopsl Epson, BenqViewSonic;
9KpaHbl AJI POEKTOPOB; HOYTOYKH Asus, Lenovo, MEKPO(OHBI.

[TepeueHbINIIEH3MOHHOTOUCBOOOTHOPACTIPOCTPAHAEMOT OTIPOT PAMMHOT000€CTICYeHH S, BT
OMUYHCIICOTeUeCTBEHHOTOnpon3BoAcTBa: Microsoft, Windows, Microsoft Office, Libre Office,
Apxwuarop 7-zip,Adobe Reader, Koncynprant Ilmtoc, Kaspersky Security, VLC, Media Player,
IIpomereil.
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