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Nuaexe AucuunJIMHbI 10
Y4eOHOMY ILIAHY

HaunmeHnoBanue JUCHHUIIHHEI

B1.0.09 Bricniasg MmaTeMaTukKa
Lenb nzyyenus dopMupoBaHUEe y 00yUYaIOMIMXCS CUCTEMbl 3HAHUN M HaBBIKOB IO
IIUCIUATUINHBL BBICIICH MaTeMaTHKe, HEOOXOAUMBIX ISl PEIICHUS MTOCTABICHHBIX

OKOHOMHUYCCKHUX 3aJ1a4.

MecTo TUCUMITIIMHEI B
ctpyktype OIIOIT

JucuurMHa OTHOCHUTCS K o0si3aTenbHOM vactu  Onoka 1.
«lucuurumeel (MOyH)» IporpaMMbl OakaiaBpuara

KommeTenmum,
(bopmupyemMbie B
pe3yiabTaTe OCBOCHHUS

YK-1

MUCIUAILINHBI
Coneprxanue Pazgen 1. Anrebpa matpui
JTUCOUIIINHBI Tema 1. Matputsl.

Tema 2. OOpaTHast MaTpHIla
Tema 3. Cuctembl JIMHEHHBIX aJIreOpanvyeckux ypaBHEHUH.
Tema 4. HccienoBanue CUCTEMbl M JIMHEHHBIX YPaBHEHHH C n
HEU3BECTHBIMH.
Paznen 2. BekropHas anre6pa
Tema 5. DneMeHThl BEKTOPHOU anreopbl
Tema 6. JIuneiiHble BEKTOPHbBIC MPOCTPAHCTBA
Tema7. JIunelinple 0TOOpaXkeHUS
Pasnen 3. AHanuTHueckas reoMeTpusi Ha IUIOCKOCTH U B

IIPOCTPAHCTBE
Tema 8. JInnus Ha mIocKoCcTH
Tema 9. TIpsiMasi U TNIOCKOCTH B IPOCTPAHCTBE

Paznen 4. Beenenue B aHamu3
Tema 10. @yHKIIMN
Tema 11. [Ipenenst GyHKImii
Tema 12. HenpeprIBHOCTB (yHKIUI

Paznen 5. luddepenumansHoe ucuucienue GyHKIui ogHoN
MepEMEHHOMN
Tema 13. [IpousBoanas u quddepeHuran GyHKIUN
Tema 14. [IpunoxeHne npou3BOJHON
Paznen 6. luddepenumanbHoe ucunciaeHne GpyHKIMi HECKOIbKUX
MEPEMEHHBIX
Tema 15. @yHKIIMM HECKOIBKUX TEPEMEHHBIX

Paznen 7. nTerpaibHOE NCUUCIIEHUE
Tema 16. [lepBooOpa3zHast QyHKIMS U HEONPEACICHHbIN HHTETpa
Tewma 17. OnpeneneHHbINA HHTErPAI
Tema 18. HecoOcTBeHHBIE U IBOITHBIE HWHTETPAJIbI

Paznen 8. luddepennmansupie ypaBHeHus. Psp
Tema 19. luddepenunanbHble ypaBHEHHS IEPBOTO MOPSIKA
Tema 20. YncnoBele U CTENIEHHBIE PSIIBI

OO61mas TpyI0eMKOCTh
JTUCIUATUTHHBI

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

®opMa IPOMEKYTOUHOU
aTTeCTaluu

3auer, JK3aMeH




COJEPKAHHUE

1. Lenr u mepedeHb IJIAHUPYEMBIX pPE3yJIbTATOB OOyUEHHsS 10 JHCLUHUIUIMHE,
COOTHECEHHBIX C IJIAHUPYEMBIMU pe3y/IbTaTaMi OCBOCHUS MTPOrpaMMbl OakajaBpHuara

2. Mecro nucuurunnsl B ctpykrype OIIOIT 6akanaBpuara

3. O0beM [JUCHUIUIMHBI B 3a4€THBIX EJMHULAX C YKa3aHHEeM KOJIMYecTBa
aKaJeMUYECKUX YacOB, BBIJCICHHBIX HAa KOHTAKTHYIO paboTy oOydarommxcsi c
npernogaBaresnieM (110 BUAAM 3aHITHI) U Ha CAMOCTOSITENIbHYIO Pa00Ty 00 yUJarouXcst

4. CopeprkaHue TUCHUILIMHBI, CTPYKTYPUPOBAHHOE IO TeMaM (pazfeniaM) ¢ yKazaHHeM
OTBEJICHHOTO Ha HUX KOJMYECTBA aKaJIEMUUYECKHX YacOB U BUJOB YU€OHBIX 3aHATUI

5. KoHTpoJib KauecTBa OCBOEHUS TUCLIUIIIIMHBI

6. YueGHO-MeToInYeckoe 00ecredeHre TUCIUILINHBI

7. IlepeyeHb OCHOBHOM ¥ JIOTIOJTHHUTEIHHOW y4eOHOU JIMTEPATYpPhl, HEOOXOTUMOU ISt
OCBOEHUS AUCIUITITUHBI

8. [lepeyenp pecypcoB HHPOPMALMOHHO-TEIEKOMMYHUKAITMOHHON ceTn «HTEepHETY,
HEOOXOUMBIX JIJIsl OCBOCHUS IUCIUTUIMHBI

9. Meroanueckue ykazanust 111 00y4aronuxcsi 0 OCBOCHHUIO JUCIUTIIIUHBI

10. Ilepeyenr MHGOPMAIMOHHBIX TEXHOJOTUH, HCIONb3YEMbIX MPU OCYIIECTBICHUU
00pa3oBaTeNbHOTO TpoIecca IO JUCHUIUIMHE, BKIIOYAs IEPEeYeHb MPOrPaMMHOTO
obecrieueHrss © THPOPMAITMOHHBIX CIIPABOYHBIX CUCTEM (IIPU HEOOXOTUMOCTH )

11. Onucanme MaTepUANTbHO-TEXHUYECKOTO o00OecredeHusi, HeoO0XOAUMOro st
OCYIIIECTBIIEHUSI 00Pa30BaTEIBLHOTrO Mpoliecca MO JUCIUILTUHE

12. Ipunoxenue x PT1J]
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1. IEJIb 1 IEPEYEHD IIVNTAHUPYEMBIX PE3YJIbTATOB OBYUEHMUS 11O
JUCIHUIIVIMHE, COOTHECEHHBIX C IVTIAHUPYEMbBIMU PE3YJIbTATAMU
OCBOEHMS TIPOT'PAMMBbI BAKAJIABPUATA

Lenpto u3ydeHHs AUCHMILTUHBI «Bbiciias maremaTtuka» sBisieTcs (OPMUPOBAHHE Y
06yanOH_[I/IXC$I CHUCTEMBl 3HAHMM M HAaBBIKOB II0 BBICHIEH MaTEMaTHKCE, HGO6XOI[I/IMBIX JJIA
pEILICHHS TOCTABICHHBIX S KOHOMUYECKHX 3a/1a4.

B pesymbrare ocBoenuss OIIOIl OakamaBpuata OOyYaromwiicss JJOJDKEH OBJANETh
CIICITYIONIMMH Pe3yJIbTaTaMH OOYUCHHUS 110 TUCIUIITHHE:

Koabl Pe3yabTaThl IlepeyeHs MIAHNPYEMBIX Pe3yJIbTATOB 00y4YeHH S
KOMIIeTeHIIUH OcBoenus OITIOII 0 JMCIUILINHE
Crocoben 'VK-1.1 3Haer OCHOBBI CHCTEMHOIO IIOAXOda K

OCYILIECTBIISATh ITOUCK, |OCYLIECTBICHUIO IOMCKA, KPUTHYECKOTO aHalu3a M
KPUTUYECKHI aHAJIM3 U [CMHTe3a MH(OpManu il pEeIIeHUs] MOCTaBJICHHBIX
cuHTe3 uHbopManuu, [3agay;

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

VK-1.3. Bimanmeer HaBBIKAMH IIOHMCKAa, CHHTE3a U
KpUTHYECKOrO0 aHanu3a uH(poOpMaluu B  CBOEH
podecCHOHATbHONH 00JIACTH; BIAJICET CHUCTEMHBIM
[1OAXOJ0M JUJIsl PEILICHUsI IOCTABJIECHHBIX 3aau.

YK-1

2. MECTO JUCIUIIJINHBI B CTPYKTYPE OIIOIl BAKAJIABPUATA

Jucouminaa 51.0.09 «Bricias MaTeMaTHKa» OTHOCUTCS K 0053aTeIbHOM YacTH Oyoka 1.
«ducuunnunel (Moaynu)» yueOHoro miaHa OITOIT 6akanaBpuaTa o HarpaBIEHUIO MOATOTOBKU
38.03.01 «OxoHomukay. [lucrurmmHa «Bpicmiass MaTemaTHka» HW3ydaeTcs OO0y4aroIIMMHUCS
0uHOI popmbl 00yueHusBl, 2 cemectpax, ouHO-3a04HON (hopmbl 00yueHus — B 1, 2 cemecTpax.

3HaHUSA, YMEHUS U HAaBBIKM, MOJIyYCHHbIC MPU H3YyYEHUU JUCUUILIUHBI «BpIciias
MareMaruka», OyIyT HEOOXOJUMBbl g YIAyOJIEHHOTO W OCMBICIEHHOTO BOCIHPHUSTHS
qucuurinH:  «MaKposKOHOMUKa», «MHUKPOIKOHOMHUKa», «DKOHOMETPUKA», «IKOHOMHUKO-
MaTeMaTU4eCKOe MOJCIIUPOBAHUE.

Ob6nacte mpodeccrnoHaNbHON AESITeNbHOCTH, Ha KOTOPYIO OPHUEHTHUPYET IUCIHMILINHA
Boiciiasi maremaruka, Bkiatrowaer: 06 CBs3b, MH(POPMAIMOHHBIE M KOMMYHUKAlMOHHbBIE
TEXHOJIOTHH.

Tunel 3amad W 3amaud TpodeCCHOHATBHOU JESITeNbHOCTH, K KOTOPBIM TOTOBUTCS
oOydJaronuiics, onpeaeneHbl yueOHbIM IIAHOM, @ UMEHHO: OCYIIECTBISATh MOUCK, KPUTUICCKUN
aHAIM3 U CUHTE3 MH(OpMAalNUU, MPUMEHSATh CUCTEMHBIM TOJIXOJ JIJISl PEIICHUs MOCTaBICHHBIX
3a]a4.

3.0 BbEM JUCIUIIJIMHBI B 3AYETHbIX EJJUHUIIAX C YKASAHUEM
KO/INYECTBA AKAJEMHUYECKHUX YACOB, BBI/IEJIEHHBIX HA KOHTAKTHYIO
PABOTY OBYUYAIOIIIUXCSH C MPENNOJABATEJIEM (IIO BUJIAM 3AHSITAN) U
HA CAMOCTOATEJBbHYIO PABOTY OBYYAIOIIIUXCHA

O6mmas TpyaoeMKocTh (00beM) AUCHUILTHHBI cocTaBisieT 10 3aueTHbIX equHUI] (3.€.), 360
aKaJIEMUICCKIX YacoB.



3.1. O0béM TMCUMILTHHBI 10 BUAAM YUeOHBbIX 3aHATHII (B Yacax)

st ounoii popmbl 00yueHust
OO6m1as TpyA0€MKOCTh AUCHUIUIHHBI cocTaBisieT 10 3auérnbix enuuui 360 yacos

O0BEéM TUCHUTIINHBI Bcero uacos

OO611ast TPYA0EMKOCTh JUCITUTLTHHBI 360
KonrakTHas padora 96
AynautopHas padora(Bcero): 96
Jlekruu 46
CeMuHapbI, MPAKTHYECKUE 3aHATHUS 50
CamocrosiTenbHast pabota oOydaronmxcs (BCero) 228
KypcoBas pabora -

3auer +

DK3aMeH 36

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

O0BbéM IMCUMIIIMHBI Bcero yacos

OO01mas Tpy10eMKOCTh TUCIIUATUTHHBI 360
KonrtaktHas paboTa 78
AynuropHas pabota(Bcero): 78
Jlekuun 36
CeMuHapbl, NPaKTUYECKUE 3aHATUS 42
CamocrosTenbHas paboTa 00ydarouuxcs (Bcero) 246
Kypcosas pabota -

3auer T

DK3aMeH 36

4. COAEP KAHUE JUCHUIIJIMHBIL, CTPYKTYPUPOBAHHOE I10 TEMAM
(PABJAEJIAM) C YKASAHUEM OTBEJIEHHOI'O HA HUX KOJIMYECTBA
AKAJIJEMUYECKHNX YACOB 1 BUJ1I0B YUEBHbBIX 3AHATUI
4.1. Pa3zgesanbl AUCHUIUIMHBI W TPYJAOEMKOCTh IO BHIAM Y4eOHBIX 3aHATHH (B
aKaJeMHYeCKHUX Yacax)

HaumeHoBaHue TeMbI Bcero KosmuecTBo yacos
KonrakTHas padora Bueayaur.
=3 pabora
§ o ) Jlekuun | IlpakTnyec | Camocr.
s S C'e,', KHe pabora
=) o o o o o o o
& | 2 1 &6 2| & |8
Clcoc ||| @ |¢°
Paszgea 1. Anredpa maTpun 56 56 8 8 12 10 36 38
1. |Marpwuribt 10 10 2 2 2 2 6 6
2. |OGpaTHas maTpuIa 14 14 2 2 2 2 10 10
3. CucreMbl JTMHEWHBIX 5 14 14 9 2 4 4 8 8
anreOpanvecKux ypaBHCHHUI




HauMeHnoBanue TeMbl

Bcero

KoauuecTBO 4acoB

KonrakTHas padora Bueayaur.
o pabora
E o o Jlekuun IpakTuyec | Camocr.
é =4 C'e',, KHe pabora
=) o o Q o o o o
& | 28 1 &6 2| & |8
Clcoc ||| @ ¢
4. |UccnenoBaHue CUCTEMBI M
JMHENHBIX YpaBHEHUN C n 18 18 2 2 4 2 12 14
HEU3BECTHBIMU
Pasnen 2. Bekropnas aiaredpa 48 48 8 6 8 8 32 34
5. |DnemMeHThl BeKTOpHOU alreOphl 12 12 2 2 2 2 8 8
6. |JIuneiiHbie BEKTOpHBIE 16 16 5 2 5 5 12 12
IPOCTPAHCTBA
7. |JluneliHbIe OTOOpAKEHUS 20 20 4 2 4 4 12 14
Paznen 3. Anaauruyeckasi reoMeTpust 40 40 4 5 4 0 32 38
HA MJIOCKOCTH H B IPOCTPAHCTBE
8. |JIuHus Ha mIOCKOCTH 20 20 2 2 2 0 16 18
9. |Ilpsmas u MIJIOCKOCTh B
O —— 20 20 2 2 16 | 20
Pa3znen 4. Beenenune B aHam3 34 34 6 6 6 6 22 22
10. | yaxiuu 12 12 2 2 2 2 8 8
11. | IIpenensr Gpynkumii 12 12 2 2 2 2 8 8
12. |HenpepbIBHOCTH (hYHKITUH 10 10 2 2 2 2 6 6
Paznen 5. JAunddepenuuanbuoe
HCYHCJIeHHEe bynxumii onuom| 46 46 6 6 6 6 34 34
nepeMeHHOn
13. |ITpousBoanas u auddepeHunan 2% 2 4 4 4 4 18 18
byHKIUN
14. | ITpunoxeHne Npou3BOJHON 20 20 2 2 2 2 16 16
Paznen 6. JAunddepennuanbuoe
ucuyucjienme (QyHkuuii 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 MCUMCICHHE 50 50 6 4 3] 6 38 40
16. | ITepBooOpaznas byHKIHSA n| g 18 5 5 2 5 14 14
HEONPEIEICHHBIN HHTETpall
17. | OnpeneneHHbIH HHTETpAT 18 18 2 2 2 2 14 14
18. |HecobcTBEeHHBIE u JIBOMHBIE | 4 4 14 2 2 5 10 12
WHTETPaTBI
Pasnea 8. ludpdepenunanbubie 34 34 6 5 6 4 22 28
ypaBHeHus1. Psiabl
19. | luddepenunanbHbie ypaBHEHHS 29 29 4 2 4 4 14 16
NIEPBOTO MOPSIIKA
20. |YucroBsie U CTETICHHBIE PSIBI 12 12 2 2 8 12
Bcero mo pucrumninae 324 | 324 | 46 36 50 42 | 228 | 246
KonTpons 36 36




HaumeHnoBaHue TeMbl Bcero KoauuecTBO YacoB
KonrakTHas padora Bueayaur.
=2 pabora
E o (@) Jleknun IpakTuyec | Camocr.
é S g KHe pabora
o = o Q o Q o Q
¢ (21 ¢8| 8|¢% |8
S|l o || o] ©° |0
Hroro 360 | 360 46 36 50 42 228 | 246

4.2. Coaep:xaHue TUCUMILIMHBI, CTPYKTYPUPOBAHHOE IO TeMaM(pa3aeaam)

Pa3nea 1. Anredpa maTpun

Tema 1. MaTpuupbl.

Ilenu v 3ama4u AUCHUILIMHBL.

[TonsiTre maTpuiibl, oOUM Bug MaTpuilbl. PaBHble MaTpuiisl. Buasl matpuil. Jlunelineie
ornepanuy HaJ MaTpULIAMU: CJIOXKEHUE MAaTpHUll, YMHOXE€HHE MaTpulbl Ha uucio. CBoiicTBa
onepauuii. Onepauuu HajJ MaTPULIAMM: TPAHCIIOHUPOBAHUE, YMHOXKeHHUE Marpul. CBoiCTBa
onepauuii. JInHelHas 3aBUCHMOCTb CTPOK MaTpPHIIBI.

Tema 2. O6paTHast MaTpuna

Omnpenenurenu KBaaApaTHbIX MaTpull. CIOCOOBI BBIYUCICHUS OMpeeIuTeNe 2-ro, 3-r0 U
BbICIIUX TOpsAaKkoB. CBoiicTBa ompenenuteneil. MUHOPBI U anreOpanyecKkue IOMONHEHUS K
JJIEMEHTaM. BBIUUCIIEHHE ONpenenuTeNsl pa3lIoKeHHEeM 10 CTpoke (cTondiy) (Teopema
Jlamiaca).

OOpaTtHas marpuna. AJrOpUTM BbIYMCIEHUS 00OpaTHOM MaTpullbl. Perienne MaTpuyHbIX
ypaBHeHul Busa AX=B, XA=B.

DnemeHTapHbIe MpeoOpa30BaHUs MaTPUILIbl. DKBUBAJIEHTHOCTh MaTpull. PaHr MaTpuisl u
crocoOsl ero BeluncieHus. CBoiicTBa panra Matpuibl. basucHblii MuHOp MaTpulsl. Teopema o
paHre MaTpHIIbI.

Tema 3. CucreMsbl JTHHEHHBIX aJredpanyecKuX ypaBHEHHH.

Cucrembl nuHelHbIX anreOpamdeckux ypaBHeHHil (CJIAY). Pemenue CJIAY. Bunbl
CJIAY. Pemenue cucteM IMHEWHBIX YpaBHEHMH METOJIOM OOpaTHOM MaTpuibl. Teopema
Kpamepa. Pemienue cucrem JIMHEMHBIX ypaBHEHU MeTo10M Kpamepa.

Pemenue cucreM nMHENMHBIX ypaBHEeHUM MeTtonom ['aycca. Pemenue cucteM JIMHENHBIX
ypaBHeHui metoaom JKopaano — I'aycca. [Ipumenenne meronoB ['aycca u XKopaano — ['aycca k
PELIECHUIO CUCTEM JIMHENHBIX YPABHEHHM.

Tema 4. UcciienoBanue cucteMbl M JIMHEHHBIX YPABHEHHMI ¢ N HEM3BECTHBIMM.

Kputepuii coBmectumoctu CJIAY (Teopema Kponekepa-Kamemnu). HccnegoBanue
CHCTEM M JIMHEHHBIX YPABHEHUI C N HEM3BECTHBIMU.

OOmwmii MopsAAOK pelIeHus CHCTeMbl JIMHEHHBIX ypaBHeHMH. PemeHue cucreM m
JUHEHHBIX YpaBHEHUH C N HEU3BECTHBHIMH B CiIydae, €CJId pPaHl CHUCTEMbl MEHBIIE 4YHCIa
HEU3BECTHBIX.

Cucremsl TMHENHBIX OAHOPOIHBIX YpaBHEHNN. DyH/IaMEHTANIbHASI CUCTEMA PELICHUN.

Monens JIeoHThEBa MHOTOOTPACIIEBON IKOHOMUKH (OaTaHCOBBIN aHAIN3).

Paznen 2. BekTopHas ajareopa

Tema 5. D1eMeHTHI BEeKTOPHOIi ajredpbl

BekTtop Ha miockocTM M B IpOCTpaHCTBE. JIMHEWHBIE OmNepalMu HaJ BEKTOpamMHu B
reomerpuueckoit popme. IlonsTre 6a3uca BEKTOpOB B MpoCTpaHCTBE. Pa3nokeHne BeKTopa Mo
6a3ucy. OpToHOpMHpOBaHHBIA 0a3uc B mpocTpaHcTBe. lIpsMoyronbHas cucreMa KOOpAWHAT B
npocTpaHcTBe. PasnokeHue BekTOpa MO OPTOHOPMHUPOBAHHOMY 0a3MCy B HPOCTPAHCTBE.
JIuneiiHble onepanuy HajJ BEKTOPaMH, 3aJaHHBIMH KOOPAMHATAMH.




CkansipHO€ TIpOM3BEACHHME BEKTOpPOB, €ro CBOWCTBA. BbIpakeHue CKaIspHOIO
IIPOU3BENCHUS 4Yepe3 KOOPAWHATBI BEKTOPOB. YTON  MEXKIYy BEKTOpaMH. Y CIOBHS
KOJUIMHEAPHOCTH M OPTOIOHAJbHOCTU BEKTOPOB. BeKTOpHOE NpOM3BENEHUE BEKTOPOB, €r0
CBOICTBA. BbIpaskeHue BEKTOPHOIO NPOU3BEACHUS 4Yepe3 KOOpAUHATBHI BEKTOpOB. CMemaHHoe
IIPOU3BE/ICHUE BEKTOPOB, €ro CBOWCTBA. BpIpakeHHE CMEIIAHHOTO IPOU3BENCHUS Yepe3
KOOpAMHAThI BEKTOPOB

Tema 6. JInHeliHble BeKTOPHbIE MPOCTPAHCTBA

N — MepHbI BekTOp. JIMHEHHbIE onepanvu HaJl N — MEPHBIMM BEKTOpamu. JIuHeiHas
3aBUCUMOCTh M HE3aBUCHUMOCTb BEKTOpOB. JIMHEIHOe (BEKTOpPHOE)MPOCTpaHCTBO. bazuc u
pa3sMEpHOCTh JIMHEHMHOrO IPOCTpaHCTBA. EBKIMIOBO mpoCcTpaHCTBO. JIMHENHHOE N-MepHOE
IPOCTpaHCTBO. ba3uc 1 pazMepHOCTh N-MEPHOT0 JUHEHHOro npocTpaHcTBa. Ilepexon k HOBOMY
6a3ucy B JIMHEHHOM IMPOCTPAHCTBE. 3aBUCHUMOCTb MEXAY KOOpAMHATaMH BEKTOpa B Pa3HbIX
Oasucax.

Tema 7. J/Iuneiinbie 0TOOpPaKEHUS

Jluneiinpie omepatopbl (0TOOpakeHus, mpeoOpa3oBanus). JleHCTBUS Hall JTUHEHHBIMHU
omneparopamu. Martpuna nuHeiiHOro omneparopa. TeopemMa 3aBUCMMOCTH MEXIY MaTpuLaMu
OJIHOTO W TOTO e oreparopa B pa3HbIXx 0Oazucax. CoOOCTBEHHBIC 3HAUCHHUS U COOCTBCHHBIC
BEKTOphl JIMHEHHOro omneparopa. HaxoxkIeHue COOCTBEHHBIX 3HAY€HUH M COOCTBEHHBIX
BEKTOPOB JIMHEWHOTO oreparopa. JInHelHas Moaens oOMeHa.

Pa3nes 3. AnHanuTn4yeckasi reOMeTpHs HA IJIOCKOCTH M B IIPOCTPAHCTBE

Tema 8. JInHUA HA NJIOCKOCTH

JIuHMsT Ha IUIOCKOCTU. YPaBHEHHWE JIMHMM HA IUIOCKOCTH. YPaBHEHUs INPAMON Ha
IUIOCKOCTH. YpaBHEHHE MPsIMON ¢ yrinoBeIM Kod(p¢uimentom. OOmiee ypaBHEHHE MPSIMOM.
YacTHble cityyau OOIIEro ypaBHEHMs NPSAMON. YpaBHEHHE NMPSMOM, IPOXOJAIIEH Yyepe3 JaHHYIO
TOYKY B JIAaHHOM HAIIPABJICHUM. Y pABHEHUE NPSIMOH, ITPOXOSIIEH Yepe3 ABE TOUKU. Y paBHEHHUE
IIPSIMOM B OTpE3Kax. Y PaBHEHUE NPAMOM, IPOXOAAIIEH Yepe3 NaHHYIO TOUKY NEPIEHIUKYISPHO
JAHHOMY BEKTOpY. YTOJ MEXy MPSAMBIMU. Y CIOBHE MapajuIebHOCTH U NEPIEHIUKYIIPHOCTH
npsiMbIX. PaccTostHrE OT TOUKH 10 IPAMOA.

Kpussie Broporo nopsiaka. OxkpyxHocTb. KaHoHnueckoe ypaBHeHue. CBOWCTBa KPUBOH,
OCHOBHBIE XapakTepucTuku. Jsumnc. Kanonnueckoe ypaBHeHHe. CBONCTBAa KpUBOIl, OCHOBHBIE
xapaktepuctuku. ['unep6ona. Kanonmueckoe ypaBHeHue. CBoHCTBa KpHBOW, OCHOBHBIE
xapakrepuctuku. IlapaGona. KanoHmueckoe ypaBHeHue. CBoiicTBa KpHBOH, OCHOBHBIE
XapaKTEPUCTHUKHU.

Tema 9. IIpsiMasi M NIJIOCKOCTH B MPOCTPAHCTBE

VYpaBHeHHE TIOCKOCTH B TPOCTPAHCTBE, NPOXOAAIIEH uepe3 MHaHHYI0 TOUKY
NEepIEHIUKYIIIPHO JaHHOMY BekTopy. OOliee ypaBHEHHE IIIOCKOCTH B MpOCTpaHcTBe. YacTHbIe
Cily4au OOILEro ypaBHEHHUs IIOCKOCTU. YpaBHEHHE IUIOCKOCTH B MPOCTPAHCTBE, MPOXOASIIEH
yepe3 TPU JAHHBIE TOYKHU. YPAaBHEHHUE IUIOCKOCTU B IPOCTPAHCTBE B OTPE3Kax. YTOI MEXIy
IUIOCKOCTSIMH, YCJIOBUS ApaUIEIbHOCTH U MEPIEHANKYISIPHOCTH JIBYX MJIOCKOCTEH.

Kanonnueckoe ypaBHeHME TIpSIMOM B TIPOCTPAHCTBE. YpaBHEHHE TMPsAMOMl B
MIPOCTPAHCTBE, MpOXoAsiel yepe3 aBe Touku. OOliee ypaBHEHUE MPSIMOM B IPOCTPAHCTBE.
[Tepexox ot oO0IIero ypaBHEHHs K KaHOHHYECKOMY. YTOJI MEXIy MPSIMBIMH B IPOCTPAHCTBE.
VYcnoBue napayuieabHOCTH U NEPIEHANKYISPHOCTH IPSIMBIX B IPOCTPAHCTBE.

Beimykible MHOXXKECTBa B N-MEPHOM MpocTpaHcTBe. OOnacTh perieHui JMHEeHHbIX
HepaBeHCTB. ['paduueckuil MeTon pelIeHHs CHUCTEMbl JMHEHHBIX HEPABEHCTB C JBYMs
Hen3BecTHbIMU. O0IacTh pelIeHuil CUCTEMbI M JIMHEHMHBIX HEPABEHCTB C N HEM3BECTHBIMH.

Pa3nesn 4. Beegenue B anaaus

Tema 10. @®ynkuun

Yucna. [ToHsATHE KOMIIEKCHOTO YKCa, JEHCTBUS HAJl KOMIUIEKCHBIMU YHCIaMH.

[TonsiTue MHOecTBa. (OCHOBHBIE TIOHATUS TEOPUM MHOXeECTB. Onepanuu Haj
MHOKecTBaMU. OCHOBHBIE YHCIIOBBIE MHOXKECTBA.



[Tonstue Qynkmun. CrnocoObl 3amanus ¢yHknuH. OCHOBHBIE CBOWCTBA (DYHKITUH.
Knaccudukanmst dyaknuii. OcHOBHBIE 3eMeHTapHble (QyHKIuu W ux rpaduku. CroxHas
¢ynkuumsa. OOparnas ¢ynkuums. DyHkums, 3agaHHas HesBHO. I[IpeoOpazoBanme rpaduKoB
byakuumid. [I[pumenenne GyHKIUN B SKOHOMUKE.

Tema 11. Ilpeness! pyHkumii

YucnoBble Mocinenr0BaTeIbHOCTH. OrpaHUYEHHBIE U MOHOTOHHBIE IOCJIEOBATEIbHOCTH.
IIpenenn d4MCIOBOM IOCIENOBATENBHOCTH. ['€OMETpUYECKMH CMBICH IIpelaenaa 4UCIOBOU
1ocJIe10BaTeNbHOCTH. [Ipu3HaKy cylecTBOBaHUS Ipeea.

[Tpenen ¢ynkuuu B Geckoneunoctu. [Ipenen ¢pynkmuu B Touke (mo Komw u no Ieiine).
OcHOBHBIE TeOpeMbl O Ipenenax (QyHKUuH. beckoHeuHo Masnble M OECKOHEYHO OoJjblune
BEJIMYMHBI, UX CBOWCTBA. 3aMevaTelibHbIe MIpeieibl. PackppiTre HeonpeaeaeHHOCTEN Pa3InyHbIX
THUIIOB.

Tema 12. HenpepbIiBHOCTH yHKIMIA

OpnHocroponHue npezensl. HenpepblBHOCTh (yHKLMI B TOUKe M Ha MHTEpBaje. Touku
paspeiBa ¢yHkumu. Krnaccudukamuss Toyek paspeiBa. KycO4HO-HeNpephIBHBIE (DYHKIWH.
CpoiicTBa (yHKIUMI, HENpepbhlBHBIX B Touke. HempepbIBHOCTH 31€MEHTapHBIX (YHKIMH.
CoiicTBa (hyHKIHIA, HETIPEPBIBHBIX Ha OTPE3KE.

Pa3nen 5. luddepennnanbHoe ucuucjienue GyHKuuii 0qHOM nepeMeHHOI

Tema 13. IIpousBoanas u aAudpdepeHuna GyHKIuu

3amauy, NPUBOAAIIKME K IOHATHIO IpOU3BOAHON. OmpeneneHne INpPOU3BOIHOM, €€
FEOMETPUUECKUN, MEXAHUYECKUN U IKOHOMUYECKUI CMbICI. CBS3b MEXAY HENPEPBHIBHOCTHIO U
muddepenpyeMoctbio  GyHKUMU. [IpoM3BOAHBIE OCHOBHBIX 3JEMEHTapHBIX  (DYHKIMI.
OcnoBHbIe TipaBuiIa AuddepeHnnpoBaHus.

[TpousBoaHas cnoxxkHoit u obpatHoi ¢yHkui. JuddepennmrpoBanne HesBHON (yHKITHH.
Jlorapudmmueckoe muddepenpoanne. [Ipon3BoaHbIe BBHICIINX MOPSAAKOB. lcmons3oBaHue
MIOHSITHS IPOU3BOIHON B SKOHOMUKE.

[Tonsitue muddepennuana ¢yakuuu. CpoiictBa nuddepennuana. MHBaprHaHTHOCTH
muddepenmana. AnddepeHnnanst BHICIINX TOPSAKOB.

Tema 14. IIpuJioxkenue Npon3BOAHOIM

OcHoBHBIE TeopeMbl 0 AupdepernrpoBannu GyHkimu: Teopema dPepma Teopema Poss,
teopeMa Jlarpanxa, teopema Komm. [IpaBumno Jlonurans st BBIYMCIEHUS HEONIPEACTIEHHOCTEM.

[Tpu3Haku Bo3pacTaHus U yObIBaHUS (YHKUMHU. DKCTPEMyMbl (QYHKLUHU, HEOOXOAUMOE U
JIOCTaTOYHBIE YCIIOBUsI dKCTpeMyMa ¢yHKinu. Hamnbomnpiiiee 1 HauMeHbliee 3HaueHus: GyHKIUN
Ha OTpe3Ke. AJITOPUTM OTHICKAHHMsI HauOOJIbLIET0 M HAUMEHBLIETO0 3HAYEHUH HeNpepbIBHON
¢byHKIIMM Ha oTpe3ke. BoimyknocTs rpaduka ¢yHKuuU. JlocTaToyHOE YCIOBHE BBIMYKIOCTH
¢ynkuuu. Touku nepern6a. HeoGxoaumoe M J0CTaToyHOE YyCiOBUS Mepernda. ACHUMITOTHI
rpadpuxa Qynkuuu. IlpuMeHeHne npous3BOJHON K HCCIEIOBAaHUIO (PYHKIIMHU U MOCTPOCHHIO €€
rpaduka: cxema IoJIHOTO UCCIe0BaHMs (DYHKIIUH.

Paznen 6. luddepennunanbuoe ncuuciaeHue pyHKIUH HECKOIbKUX MepeMeHHbIX

Tema 15. ®yHKIIUH HECKOJIbKHX MepeMeHHbIX

OYHKINY HECKOJIBKHUX MepeMeHHbIX. DYHKIUU ABYX NepeMeHHbIX. O0IacTh onpeeneHus
u rpaduk (QyHKIMM ABYX nepeMeHHbIX. JIunun ypoBHs. [Ipenen um HenmpepbIBHOCTH (PYHKLIUHU
IBYX TepeMeHHbIX. YacTHble mnpous3BoAHbIE U AUPGEpPeHIUPYEMOCTh (DYHKIHUU ABYX
nepeMeHHbIX. Juddepennman GyHKIUN 1BYX NepeMEeHHBIX. [ paaueHT QpyHKIuH.

OkcTpeMyM (YHKIMM JBYX TIepeMeHHbIX. Heobxoaumoe U JI0CTaTOYHOE YCJIOBHE
skcTpemyMa. Haumbounbliiee M HauMeHblllee 3HaYeHHUsS (YHKLIMUM B 3aMKHYTOM OTrpaHHYEHHOMN
obsactu. YCIOBHBIN dKCTpeMyM. MeTon MHOXUTeNel Jlarpanka.

@DYHKIMH HECKOJIBKUX NIEPEMEHHBIX B 9)KOHOMHUYECKOM TEOPHUH.

Pa3nen 7. UnTerpajbHoe HCUUCTIEHHE

Tema 16. [lepBooOpa3Hasi pyHKIUSA U HeonpedeTeHHbIN HHTerpaJj

[Tonsitue mepBooOpasHoit ¢yHKIMU. TeopemMbl 0 mepBooOpa3Hbix GyHKIHMH. [loHsATHE
HEOIpeeNIEHHOr0 HHTerpana. ['eoMeTpruueckuii cMbICT HEONpeeIeHHoro nuTerpaia. Tadnuna
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OCHOBHBIX uHTerpanoB. (CBolicTBa HeomnpeaeneHHOro uHrerpaiga. (OCHOBHBIE  METOJbI
WHTETPUPOBAHUSA:  HEMOCPEJICTBEHHOE  HMHTETPUPOBAHME,  MHTEIPUPOBAHUE  METOAAMH
HIOJICTAHOBKH (3aMEHBI IEPEMEHHOMN), MHTETPUPOBAHUE IO YACTSIM.

[Tonsitue pammoHansHOM apobu. IIpocteiimue paruoHanbHBIC aApoOH. MHTEerpupoBaHue
NPOCTEUIINX pallMOHABHBIX IpoOeil. IHTerprupoBaHre paloHAIBHBIX IPOOEH.

WUuTerpupoBanue TpUroHOMETpHueckux (pyHkumid. VIHTerpupoBaHue MPOCTEHUIINX
UppanroHaIbHBIX QyHKIMA. IHTErpaisl, «Hebepyumecs» B 3J1€MEHTapHBIX (PYHKIHIX.

Tema 17. OnpenesieHHbII HHTErPaa

[londaTne omnpeneneHHoro wuHrerpaita. ['€OMETPUYECKHM U 3KOHOMUYECKHUH CMBICI
OTIpeIeIEHHOr0 UHTErpajia. 3ajadya O BEIUMCICHUH 00beMa BbIITycKaeMol MpoayKiuu. TeopeMbl
00 wuHTEerpupyemMoctd (QyHKuuu. CBOWCTBA OINpPENENIEHHOr0 WHTErpaja M MpaBHJa €ro
BbluncieHus. Bpruucienue omnpeaeneHHoro uHrerpana (MHTterpan ¢ mepeMeHHBIM BEPXHUM
IIPEJIEIoM, TEOpEMa O MPOU3BOJHON MHTErpaia ¢ NEpPEMEHHBIM BEpXHUM npenenoM. Popmyna
Herorona-JleitOnumna). MeToa MOACTaHOBKH (3aMEHBI IEPEMEHHOW) W HWHTETPUPOBAHUS 110
4acTsIM B OIPEJEICHHOM HUHTErpajle.

Tema 18. HecoOcTBeHHbIE U IBOiHbIE HMHTErPajibl

Heco6ctBennnie unterpansl [ u Il poma. Cxondmuiics u pacxoasiuiicss HeCOOCTBEHHBIM
uHrerpai. [lpusznaku cxogumocTu.

[TpuOn>keHHbIE METOJbl BBIYMCICHHUS ONPENENICHHbIX UHTErpajiioB lcmnonb3zoBaHue
MOHATHUS UHTErPajia B SKOHOMUKE

JIBoiiHble MHTErpaibl, UX cBoiicTBa. OCHOBHbBIE CIy4yau BBIYMCIEHUS JBOMHOIO MHTETpaja
B MPAMOYTOJbHBIX KoopauHaTax. [loBTopHBIE MHTErpanbl. CBeAeHUE NBOMHBIX MHTETPAIOB K
HOBTOPHBIM.

Pa3nen 8. lu¢gdepennuanbubie ypapHenus. Psaabl

Tema 19. InddepenunaibHble ypaBHeHHs MEPBOro MOPsIKa

OcHOBHBIE TOHATHS ¥ IPUMEPHI 3a/1a4, TPUBOIAIINX K TUdhepeHIINaIbHBIM YPaBHEHHUSIM.
OObIkHOBEHHBIE MU epeHInabHble YpaBHEHHsI IepBOro nopsiaka. Ob1iee u 4acTHOE pelieHue
JY nepsoro nopszaka. 3agada Komm. Teopema 0 CymecTBOBaHMM U €IMHCTBEHHOCTH PELLIEHUS
3anaun Komm.

Juddepenunanbaple ypaBHEHHs. C pa3fAei€HHbBIMU U Pa3JeNAOIMMHUCA NEPEeMEHHBIMU
nepBoro mnopsaka, ux pemenue. OnpHopoaHble auddepeHIraTbHbIe YpaBHEHHUS IEPBOTO
Nopsiika, ux penieHue. JInHeitHble OTHOPOAHBIE U HEOJIHOPOAHBIE YPABHEHUS NIEPBOrO MOPSAKA.
Meton W.bepnymmu pemenus JIJIY. Merton Jlarpamka (MeTol Bapualudu IMPOU3BOJIbHBIX
nocTosHHBIX) pemenus JI/1Y. YpaBuenue bepayniu, ero pemenue.

Ucnonb3oBanue nudpepeHnnaibHbpIX YpaBHEHUH B S)KOHOMUYECKON TUHAMUKE

Tema 20. YucJioBble U CTeNEHHbIE PSIbI

Omnpenenenue 4uCIoOBOro psaa, cymma psiaa. CoicTBa cxoasimuxcs psaaoB. CX0AUMOCTh
reomerpuueckoro psjaa. Teopema (HeoOxoaumelii mpHU3HAK CXOAMMOCTH Dsilia), CIEACTBHUE U3
TEOPEMBI O PACXOIUMOCTH psAja. ['apMOHHUYecKUil psiA. DTaJOHHBIE PSAJIbI: TEOMETPUYECKHUN P,
TapMOHUYECKUN psfl, 0000IIEeHHBI rapMOHUYeCKHid psaf. JlocTaTouHBI MPHU3HAK CXOAMMOCTHU
3HAKOIMOCTOSIHHBIX PSAOB: TPU3HAKM CpaBHEHUs, mpusHak [lamamGepa, paauKalbHBI U
MHTETpaJIbHBIN npu3Haku Komm.

3HaKONEepEeMEHHbIE U 3HAKOYEpEeAYIoUIUecs  Psiabl. [IpuzHak  CcXOAMMOCTH
3HaKoYepeyomerocs psaa (npusHak Jleitbuumna). AOCOIIOTHAS U OTHOCUTENbHASI CXOAUMOCTH.

[TonsiTue crenenHoro psaa. Paguyc, MHTEpBaI CXOAMMOCTH CTENEHHOIO Psia.

Psaner Teiinopa u Maknopena. Pa3inoxeHus sneMeHTapHbIX GYHKIUN B ps.

4.3.Coep:xaHue NPaAKTHYECKUX 3aHATHH (0uHast opma o0yueHus1)

Pa3neinl, TeMBI, THJAKTHYECKHE eTHHHIbI

Pasznen 1. Anredpa maTpuiy

IIpakTHyeckoe 3ansaTHel. BoinosiHeHne onepanuii Hag MaTpunamMu(2 yaca)
1. Omnepanuu Hajx MaTpULAMM: TPAaHCIOHUPOBAHHWE, YMHOXKEHHE MAaTpUIl Ha YHUCIIO,
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CJI0’)KEHUE Y YMHOXKEHHUE MaTPHIL
Pemenue 3amau:

e Omepaluyu HaJl MaTpUllaMU: TPAHCIOHUPOBAHUE, YMHOXKEHHUE MAaTPHUIBI Ha YHCIIO,
CJI0’)KEHUE Y YMHOXXEHHUE MaTPHIL

e Pemenue 3ama4y ¢ 9KOHOMHYECKHUM CMBICIIOM

IIpakTHyeckoe 3ansTHe 2. PelieHne MATPUYHBIX ypaBHeHUI (2 yaca)

1. Omnpenenutenu kBagpaTHBIX MaTpuIl. CriocoObI BRIUKCIEHUS onpeaenuTencii. CBoiicTBa
OonpeAeIuTeNeH

2. OOparHas marpuiia. AJITOPUTM BBIUMCICHUS 0OpaTHOW MaTpullbl. PereHue mMaTpHYHBIX
ypaBHEHUI

3. Pemrenne 3agau:
® HAXOXJCHHUE OOPATHON MATPUIIBI
® pElICHHE MaTPUUYHBIX YpaBHEHUN

IIpakTuyeckoe 3ansaTHe 3. Pemienne cucreM JIMHEHBIX YPABHEHUI MeTOI0M 00OpaTHOM
Matpuubl 1 MmeTogom Kpamepa (2 yaca)
1. Pemenue cucreM JMHEWHBIX YpaBHEHUU METOJIOM OOpaTHOM Mmatpullel. Pemenue cucrem

JIMHENHBIX ypaBHEHUN MeTo10M Kpamepa
2. Pemenue 3amay:

e [IpumeHneHnne oOpaTHON MaTPULBI JUIsl PEIIEHUS CUCTEM JIMHEHHBIX YPABHEHUM.

e Pemenue cucteMm TUHEHHBIX ypaBHEHUH ¢ momolbsio popmyn Kpamepa.
IIpakTuyeckoe 3ansTue 4. Perienue cucTeM JMHEHHBIX ajredpanyecKux ypaBHeHHUii
Metoaom I'aycca u merogom Kopaano-I'aycca (2 yaca)

1. Aunropurm merona ['aycca u metona Xopnano-I'aycca
2. Pemenue 3amay:
e PemeHne cucreM JTMHEHHBIX YPaBHEHUH C IOMOLIBIO MeToaa ['aycca
e PenieHne CUCTEM JIMHEWHBIX YpaBHEHHI ¢ momonibio metoaa JKoprano-I'aycca.

IIpakTuyeckoe 3anHsTHe 5-6. PemeHue cucreM m JIMHEHHBIX YPaBHEHHMH € n
HeN3BeCTHbIMM (4 yaca)

1. OO6mwmii mopsI0K peuieHusl CUCTEMBI TMHEHHBIX ypaBHEHU. Perenue cuctem m
JMHENHBIX YPaBHEHUH C N HEU3BECTHBIMU B CIIy4ae, €CJIM PaHT CUCTEMBI MEHBIIIE YUCIIA
HEU3BECTHBIX

2. Pemrenue 3agau:

e lccnenoBanue CUCTEM JIMHENHBIX YPAaBHEHUI HA COBMECTHOCTb.
e PemreHne cucteM m JIMHENHBIX YPABHEHUH C N HEU3BECTHBIMU

Pa3nes 2. BekTopHasi anredpa

IIpakTuyeckoe 3ansiTHe 7. BoinoiHeHNe onepanuii HaJ BeKTopamMH (2 4aca)
1. JluneiiHble onepainyy HajJ BEKTOpaMH, 3aJJaHHBIMHU NMpoeKuusMu. CKalaspHOe, BEKTOPHOE,
CMEIIaHHOE MPOU3BEICHNE BEKTOPOB
2. Pemenue 3anau:
e JlelicTBUSA HaJ BEKTOpaMHU
e PaznmoxeHue BEKTOpa Mo APYrMM BEKTOPaM.
e Penienue 3a1a4 Ha IPUMEHEHHE CKAISIPHOTO, BEKTOPHOI'O U CMEIIAHHOT O
ITPOU3BEJICHUSI BEKTOPOB.

IIpakTH4yeckoe 3ansiTue 8. BoinosiHeHUe AeHCTBUI HAJ N-MEPHBIMH BeKTOpaMu (2 yaca)
1. n — wmepubli Bekrop. JIuHeliHOe n-MepHOE MpocTpaHCTBO. JIMHeWHas 3aBUCHUMOCTb U
HE3aBUCUMOCTh BEKTOPOB. 3aBUCHUMOCTb MEXIAy KOOpPJIMHATaMH BEKTOpa B PAa3HBIX
6a3ucax.
2. Pemenue 3agau:
® Ha ONpPEACIICHUE JTMHEHHON 3aBUCHUMOCTH — HE3aBUCHUMOCTH BEKTOPOB, OIPEIECICHUE
0a3uca BEKTOpPOB, OMNpEICICHUE KOOPIMHAT BEKTOpa B HOBOM 0a3mce (pa3iokKeHHE
BEKTOpa 10 0a3ucy), pelieHue 3a4a4 C SKOHOMUYECKHUM COJEPKAHUEM.
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IpakTnyeckoe 3ansitue 9. JInHeiiHbIe onepaTopsl (2 yaca)

1. Jluneiinble omepaTopbl (OTOOpakeHus, npeoOpa3zoBanus). [leiicTBUsS Han JIMHEHHBIMH
omepaTopamu. MaTpulia JMHEHHOro omneparopa. TeopemMa 3aBUCUMOCTH MEXIY
MaTpHUIIAMU OJTHOTO U TOT'O e OIepaTopa B pa3HbIX Oa3mcax.

2. Pemenue 3amay:

® Ha ompeseseHHe JMHEHHOCTH 0TOOpakeHus1, 00pa3a BEKTOpa, MaTPHUIIbl JIMHEHHOTO
oreparopa,
® BBINIOJIHEHUE ACUCTBUN HaJl TMHEHHBIMU ONIEPATOPAMHU.

IpakTnyeckoe 3ansitue 10. HaxoxaeHue CcOOCTBEHHBIX 3HAYEHUIl M COOCTBEHHBIX
BEKTOPOB JIMHEIHOT0 oneparopa (2 yaca)
1. CoOcTBeHHBIC 3HAYEHHUS W COOCTBEHHBIE BEKTOPHI JIMHEHHOro omeparopa. JIuHeiHas
MOJIe]Ih OOMeHa.
2. Pemenue 3amay:
® Ha HAXOXJCHHE COOCTBEHHBIX 3HAYCHUH JIMHEHHOTO onepaTopa,
® HaXOXJCHUE COOCTBEHHBIX BEKTOPOB JIMHEHMHOTO OrepaTopa

Pa3nes 3. AHanuTH4YecKasi reOMeTpHs HA NMJIOCKOCTH M B IPOCTPAHCTBE

IpakTuueckoe 3ausitue 11. [Ipsimas TuHUS Ha MJI0cKoCTH (2 Yaca)

1. PasznuuHble ypaBHEHHMs MpPsIMOM Ha IJIOCKOCTU. YIod MEXIy HPSAMBIMU, YCIOBHS
MapaJUIEIIbHOCTH U IEPIIEHIUKYISIPHOCTH NIPSMBIX, PACCTOSIHUE OT TOYKHU J0 MPSMOKN

2. Pemenue 3amay:
e Pemienne 3a1a4 Ha HAXOKACHUE PA3JIMYHBIX BUJOB YPAaBHEHHM NPAMON Ha IUIOCKOCTH
e PemieHune 3a1a4 Ha HAXOKJECHUE yIiia MEXAY IPIMBIMU
e PemreHue 3a1a4 Ha oNpeeIeHUE NaPAIUICIIBHOCTH U IEPIEHAUKYIIIPHOCTH IPSIMBIX

IIpakTnyeckoe 3ansitue 12. [IpsiMas 1 NJI0CKOCTH B POCTPAHCTBe (2 Yaca)
1. VpaBHeHHS IUIOCKOCTH B TPOCTPAaHCTBE VYTON MEXAY IUIOCKOCTSIMH, YCIOBUS
napauieIbHOCTH U MEePIIEHIUKYIIPHOCTH JIBYX INIOCKOCTEH.
2. YpaBHEHHUS MPSAMO B MPOCTPAHCTBE. YTOI MEXIY NPSIMBIMU B MPOCTPAHCTBE. Y CIOBUE
napauieIbHOCTH U MEPIIEHIUKYIIIPHOCTH MPSMBIX B TPOCTPAHCTBE.
3. Pemenue 3agau:
e Pemenne 3amay Ha HAXOXJEHUE pA3JIMYHBIX BHUJOB YpPAaBHEHHH IIJIOCKOCTH B
MIPOCTPAHCTBE
e Pemenue 3agad Ha HaxOXICHHE pPA3IMYHBIX BHJIOB YpaBHEHUW TIPSIMON B
MIPOCTPAHCTBE
e Pemenue 3agay Ha HaxOXJIECHHE yria MeEXIy MpSAMbIMHA, Ha ONpeaeleHue
NapaJyIeIbHOCTH U MEPIEHIUKYISIPHOCTH NMPSMBIX

Pa3zgen 4. BBegenune B anajaus

IIpakTyeckoe 3ansaTue 13. Haxoxknenune cBoiicTB pyHKkuuu. (2 4aca)

1. OcHoBuble cBoiicTBa PpyHkimH. Knaccudukanus ¢pyHkiuii. OCHOBHBIE 2I€MEHTapHbIE
¢ynkuuu u ux rpaduku. Cnoxnas pynkuus. O6patHast GyHkims. OyHKIUS, 3a1aHHAS
HesiBHO. [IpeoOpazoBanue rpadukoB GyHKITHAM.

2. Pemenue 3anau:

e uccrnenoBanus (QYHKIMI HA MOHOTOHHOCTD
e yccreoBaHus (DYHKIHMIA HAa OTPAaHHYEHHOCTD
e yccieoBaHusl PyHKIMA HAa YETHOCTb

IIpakTyeckoe 3ansaTue 14. Borunciaenue npenesnos pynkomii. (2 yaca)

1. Ipenen ¢ynkiuu B 6eckoneynoctu. [lpenen ¢pynkmuu B Touke (mo Komm u no Ieitne).
OcHOBHBIE TeOpeMbl O Tpenenax (yHKUUHA. beckoHedyHO Masible 1 OECKOHEYHO OOJIbIIHe
BEJIMYMHBI, WX CBOMCTBA. 3aMeyaresibHbIe TMpeenbl. PackpbiThe HeonpeaeneHHOCTen
pa3IMYHbIX TUIIOB.

2. Pemenue 3amau:
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e Jloka3aTenbCTBO MPEAEIIOB M0 ONPEAETICHUIO

e Brruncienue npeaena QyHKIUA Ha OECKOHEYHOCTH.
e Brpruncienue npenaena QyHKIUHA B TOUKE.

e PackpbITHe OCHOBHBIX HEOIPEIeICHHOCTEMN

IIpakTnyeckoe 3ansaTue 15. Uccaenopanne pyHKumii Ha HenpepbIBHOCTL. (2 4Yaca)

1. HemnpepsiBHOCTh (yHKIMH B TOYKE W Ha MHTepBajie. Kimaccuduxanus Todek pasphiBa.
CgoiicTBa (GyHKIMHA, HENpEepbhIBHBIX B Touke. CBoHCTBa (DYHKIWMNA, HENMPEPHIBHBIX Ha
OTpE3KE.

2. Pemenue 3amau:

e lccnenoBanue (GyHKIMIA HAa HENPEPHIBHOCTh
e OmpenencHue TOYEK pa3priBa

Paznea S. Inddepennuanbnoe ucuncienne GyHKIuil 0THOM nMepeMeHHOM

IIpakTnyeckoe 3ansaTue 16-17. HaxoxneHust mpou3BoaHbIX GyHKIU (4 yaca)

1. OrnpeneneHne NPOU3BOAHOW, €€ TI'€OMETPUUYECKU,
MEXaHHYECKUH W SKOHOMHYECKH cMbIci. OCHOBHBIE mpaBuia auddepeHIrpoBaHUs.
[Ipow3BogHass CIOKHOH UM OOpaTHOM, HesiBHOW  (yHkuuit. Jlorapudmuueckoe

muddepenmpoBanue. Mcnoab30BaHue MOHSATHS TPOU3BOJIHON B SKOHOMHUKE.
2. Pemenue 3amay:
Ha npumeHeHne reoMeTpuyeckoro, 5KOHOMUYECKOTO CMBICIIA IPOU3BOIHON
Brruunciienue mpon3BOAHBIX CIIOKHBIX (DYHKITHIA
Boruncnenue npou3BoAHBIX HEABHBIX (PyHKUINN
Beruuciienue npou3BoAHBIX 0OOPAaTHBIX (PYHKIHMIA
e IIpumenenue norapudmuyeckoro audepeHpoBaHus

IIpakTuyeckoe 3ansitue 18. UcciaegoBanue (GyHKUMIA ¢ NOMOIIBI NPOW3BOJHON H

nocrpoenue rpagukos (2 yaca)

1. TlpusHaku Bo3pacTaHus U YObIBaHHMS (PYHKIMH. DKCTpeMyMbl (YHKIIMH, HEOOXOJUMOE U
JIOCTaTOYHbIE YCIOBHSA dKcTpeMyMa (yHKkiuH. Hambomblnee ¥ HauMeHbIee 3HAYCHHS
¢yHkuuu Ha orpe3ke. Beimykiocte rpaduka ¢yHkumu. JloctaToyHoe ycioBHe
BeIyKocT  GyHKuuu. Touku mnepernba. Heobxommmoe W 10CTaTOYHOE YCIOBUSA
nepern6a. AcuMnToTsl GyHKIMU. [IpuMeHeHne Mpou3BOAHON K MCCIeI0BaHNUIO (QYHKIIUU
U TIOCTPOCHUIO ee TpaduKa: cxema MOJTHOTO UCCIeNOBaHNS () yHKIIHUH.

2. Pemenue 3amau:

e HccnenoBanue pyHKIHMI ¢ TOMOIIbIO TPOU3BOJHON U IOCTPOEHUE IPapuKOB
e HaxoxJeHre HAaMMEHBIIIETO M HauOOJIbIIero 3HaYeHNs (YHKIINU

Pa3nen 6. luddepennnanbHoe ucuucjieHne PyHKIM HECKOJbKHUX NepeMeHHbIX

IIpakTuyeckoe 3anaTue 19. Haxoxaenue 3xcTpeMyMoB (yHKIIUM ABYX IepeMeHHBbIX. (2

yaca)

1. ®yuxknum 1ByX nepeMeHHbIX. JluHMM  ypoBHA.  YacTHble  IPOM3BOJHBIE U
muddepeHMpyeMocTs (QYHKIMHM JBYX TEPEMEHHBIX. OKCTpeMyM (YHKIHH JABYX
nepeMeHHbIX. Heo0xommoe 1 1ocTaTouHOe yCI0BHE SKCTpEMyMa.

2. Pemenue 3anau:

e HaxoxxaeHue yaCTHBIX MPOU3BOAHBIX (DYHKIIUU ABYX MEPEMEHHBIX
e Haxoxnenue skctpemyma QyHKINHU ABYX MEPEMEHHBIX

Pasznes 7. UnTerpajibHOe HCHHMCIEHHE

IIpakTyeckoe 3ansaTue 20. HaxoskaeHue HeonpeaeJeHHbIX HHTErPaJioB . (2 yaca)

1. Heonpenenenusiii uHTerpan. I'eoMeTpuueckuil CMBICI HEONPEECICHHOTO HWHTErpaa.
CBolicTBa HeolpeneaeHHoro nurerpana. OCHOBHbIE METOABI MHTETPUPOBAHUS.

2. Pemenue 3agau:
e HenocpencrBeHHOE MHTETPUPOBAHUE.
e lHTerpupoBaHue METOJOM 3aMEHBI IIEPEMEHHOM.
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® Haxon(z[eHHe HHTErpajsoB METOJAOM MHTCTPUPOBAHMS 110 YaCTAM.

IpakTnyeckoe 3ansitue 21. BolunciieHne onpeaeeHHOr0 HHTerpaJa . (2 yaca)

1. Ompenenennslii uHTErpaji. I'eomMeTpudyeckuili U 3KOHOMUYECKHM CMBICT OMIPEIEIEHHOTO
uHTerpasa. (CBOWCTBA ONpPENEIEHHOTO HHTErpana. BpluncieHue oOnpeneneHHoro
UHTErpaja

2. Pemenue 3amay:

e BpluncieHue onpeneneHHOro MHTerpasa Ha OCHOBaHUH OIIPECIICHUs HHTErpaa.

e DBpluncieHue onpenerseHHOro MHTErpajga METOAOM 3aMEHBbI IIEPEMEHHOM M METOIOM
MHTETPUPOBAHUS 110 YACTSIM.

e [IpunokeHue onpeneseHHOr0 HHTEerpaia.

IpakTuyeckoe 3ansitue 22. Haxoxaenne HecOOCTBEHHBIX M JIBOMHBLIX HMHTErpajioB . (2

yaca)

1. HecoOctBennbie wunterpansl I wm I poma. Cxopsmumiics U pacxonasuiuiics
HECOOCTBEHHBI HHTerpan. J[BoWHbBIE HHTerpajibl, WX cBoicTBa. OCHOBHBIE CIy4Yau
BBIYHCIICHUSI IBOMHOTO UHTETPaJIa B MPSIMOYTOJIbHBIX KOOPIMHATAX.

2. Pewmenue 3anau:
. Breruncnenne  HeCOOCTBEHHOTO HMHTErpaja ¢  OCCKOHEYHBIMH  TIpeIesiaMu
WHTETPUPOBAHUS.
. Brruunciienue HecOOCTBEHHOTO MHTETpajia OT pa3pbIBHOW (YHKIINH.
. BeruncieHue IBOMHBIX HHTErPAJIOB

Paspnen 8. ludpepennnanbubie ypaBHeHus. Psiabl

IIpakTyeckoe 3ansitue 23-24. Pemenune nuddepeHnnanbHbIX ypaBHEHHH IepBOro
nopsiika . (4 yaca)

1. OO0bIKHOBEHHBIE TU(epeHIHaIbHbIE YPaBHEHUS IEPBOTO Mopsika. Ob1ee u yacTHOe
pewenue. 3agaua Komu. Bunel nuddepeHnmanbHblX ypaBHEHHUH MepBOro Mopsijaka, ux
perieHue.

2. Pemenue 3amau:

e Pemenne muddepeHaTbHBIX YPaBHEHUH C pa3[IelieHHBIMH M Pa3IeIsTIONIMHCS
NEPEMEHHBIMH.

e Pemenue oJHOPOIHBIX U(PepeHINaTbHBIX YPaBHEHUI TIEPBOTO MOPsAKa.
e Pemenue MMHENHBIX U depeHIINaIbHBIX YPABHEHHM [1EPBOTo MOpsiIKa.
e Pemenne ypaBHenus: bepnyim

IIpakTuyeckoe 3ansaTue 25. UccienoBanne cX0AUMOCTH YHCJIOBBIX PSAI0B. (2 yaca)

1. Onpenenenne 4YUCIOBOTO psAna, cymma psaa. Teopema (HeoOxomumeblili mpu3Hak
CXOJIUMOCTH psNia), CIEACTBHE M3 TEOPEMBI O pPacXoauMOCTH psna. [locrarounsie
MIPU3HAKHU CXOJMMOCTH 3HAKOIIOCTOSIHHBIX PSIAOB.

2. 3HaKoYepeayIONIMecss U 3HaKolepeMeHHble  psaabl.  [Ipu3HaK  cXoAMMOCTH
3HaKouepeayoerocs psaa (mpusHak JleliOaua). AGCONMIOTHAS U YCIOBHAS CXOAUMOCTH

3. Pemenue 3amay:

® Ha HAaxOXIEHUs CYMMBI psla
® Ha HCCIIEIOBAHUE CXOJAUMOCTH 3HAKOIIOCTOSHHBIX PSAIOB
® Ha HCCJICIOBAHUE CXOJAUMOCTH 3HAKOUYEPEAYIOLIUXCS PSJIOB

4.4. Copnep:xaHue caMOCTOATEJbHON padoThI

Pa3)1e.m)1, TEMbI, JMJAKTHYCCKHUEC € INHUIIBI

Paspnenl. Anredpa maTpun

Tema 1. MaTpuusl
1. JluneiiHast 3aBUCIMOCTH CTPOK MAaTPHIIBI.
2. BrImosHeHME TUIIOBBIX 3aJaHUI 10 TEME

Tema 2. O6paTHas MaTpuIa
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OneMeHTapHble IPeoOpa30BaHUs MAaTPULIbl. DKBUBAJIEHTHOCTh MATPHIL.

2. Panr matpuisl 1 crocoOsl ero BerunciaeHus. CBOMCTBa paHra MaTpHilbl. ba3ucHslit MUHOD
MaTpuLbl. Teopema 0 paHre MaTpULbL.

3. BrInonHeHne TUMIOBBIX 33JJaHUN IO TEME

Tema 3. CucreMbl JHHEHHBIX aJredpandecKux ypaBHeHUil

1. Ilpumenenune meronoB [aycca um JXopmano — I'aycca K pELIEHHIO CHUCTEM JIMHEHHBIX
YpaBHEHUH.

2. BpinosiHEeHNE TUMOBBIX 33JaHUH 110 TEME

Tema 4. UcciienoBanue CUCTEMbl M JIMHEHHBIX YPABHEHUN ¢ N HEU3BECTHBIMHU

1. CucreMbl IMHEHHBIX OJHOPOIHBIX ypaBHEHUH. DyHIaMEHTalIbHAsL CUCTEMA PEILIEHUH.
2. Mopuens JIeOHThEBA MHOTOOTPACIEBOI YSKOHOMHKH (OaJIaHCOBBIN aHAIH3).

3. BbInonHEeHNE TUTIOBBIX 3a/IaHU IO TEME

Pasznen 2. BekTopHasi anreopa

Tema 5. Di1eMeHTHI BeKTOPHOI aJiredpbl

1. BekropHoe mnpoM3BEIE€HHUE BEKTOPOB, €ro CBOWCTBA. BbIpaxkeHHe BEKTOPHOIO
MMPOU3BCACHUA UCPE3 KOOPAUHATHEI BEKTOPOB.

2. CMmelnlaHHOe IpPOU3BEJICHHE BEKTOPOB, €ro CBOWCTBA. BplpakeHHe CMELIaHHOTO
IMPOU3BCACHUA UCPE3 KOOPANHATEI BEKTOPOB

3. BblnosjHeHue TUIIOBBIX 33JJaHUN IO TEME

Tema 6. JInHeiiHbIe BEeKTOPHbIE IPOCTPAHCTBA

1. Ilepexox k HOBoMy 0a3ucy B JMHEHHOM IPOCTPAHCTBE. 3aBUCUMOCTb MEXKIY
KOOpJMHATaMU BEKTOpa B pa3HbIX Oa3ucax.

2. BpInonHeHue TUNOBBIX 331aHUH 110 TEMeE

Tema7. JIuneiinble 0TOOpakeHUs!
1. Jluuelinas mMozeib OOMeHa.
2. BrIosHEeHNEe TUITOBBIX 3aaHUH 10 TEME

Pa3nes 3. AHanuTH4yecKasi reOMeTpHs HA IJIOCKOCTH M B IIPOCTPAHCTBE

Tema 8. JInHus HA MIOCKOCTH

1. Kpussie BToporo nopsiaka. OkpyxkHocts. Kanonudeckoe ypaBHeHue. CBOWCTBA KPUBOM,
OCHOBHBIE XapaKTEPUCTUKH.

Onunc. Kanonnyeckoe ypaBHeHne. CBONCTBA KPUBOM, OCHOBHBIE XapaKTEPUCTUKH.
['unep6omna. Kanonnueckoe ypaBHeHue. CBOMCTBAa KPUBOM, OCHOBHBIE XapaKTEPUCTUKH.
[Tapa6ona. Kanonnueckoe ypaBHeHune. CBONCTBAa KPUBOM, OCHOBHBIE XapaKTEPUCTUKH.
Ob6nacte pemieHUd JTUHEHHBIX HepaBeHCTB. ['paduyeckuil METON pEIIeHHs] CHUCTEMBI
JUHEWHBIX HEPABEHCTB C JBYMs HeW3BeCTHHIMHU. OOJacTh PEIICHU CHCTEMBI JTUHEHHBIX
HEPaBEHCTB.

agblrwn

Tema 9. [IpsiMmasi U IVIOCKOCTH B MPOCTPAHCTBE

1. KanoHuyeckoe ypaBHEHHUE MPSIMOI B IPOCTPAHCTBE.

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

3. OOmee ypaBHeHHe HpsAMOil B mpocTpaHcTBe. Ilepexox oT oOmiero ypaBHEHHS K
KAaHOHHYECKOMY.

4. Yron Mex1y NpsSMbIMHU B IPOCTPAHCTBE.

5. VYcnoue napajuieIbHOCTH U NEPIEHIUKYISIPHOCTH IPSIMBIX B POCTPAHCTBE.

Pasznen 4. Beenenne B aHaJIH3

Tema 10. ®ynxkuun

1. TloHsATHE KOMIUIEKCHOTO YHCIa, ISHCTBUS HaJl KOMITJICKCHBIMH YHCIIAMH.
2. OO6patHas QyHKIHUS.

3. TIpeobpazoBanue rpaguKoB QYHKITHIA.

4. TlpumeHeHue QyHKIMHA B 9KOHOMHUKE.

5. BrInosHEeHNE TUIIOBBIX 3aJaHUI 10 TEME

Tema 11. Ilpenean! pyHKumii
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Yucnossle nocaen0BaTeIbHOCTH. OrpaHNYEHHBIE 1 MOHOTOHHBIE IIOCIIEA0BATENBHOCTH.

2. Ilpenen 4uCnoBOM MOCIENOBATEIBHOCTH. |'€OMETpHUYECKUN CMBICT TpeAesa YHUCIOBOM
1ocJIe10BaTeNbHOCTH. [Ipu3HaKy cylecTBOBaHUS Ipeea.

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

4. PackpsiTHE HEONpPENEIEHHOCTEH pa3IMUHbIX TUIIOB.

5. BbhinosiHeHNE TUNOBBIX 3aJaHUH 110 TEME

Tema 12. HenpepbIBHOCTb (PyHKIMI
1. CaoiicTBa GyHKIHNH, HEIPEPHIBHBIX HA OTPE3KE.
2. BpinonHeHue TUIOBBIX 331aHUH 110 TEME

Paszpnen S. ludpdepennuaibHoe HCHHCAeHHE (PYHKIMI OJHOH ITepeMeHHOMH

Tema 13. IlpousBoanas u gudpdepenunan GyHKuumn

1. TlpousBonmHas oOpaTHOH PyHKIHH

2. TIpou3BoaHbIE BBICUINX MOPSIKOB.

3. Hcnonp3oBaHue NOHSATHS TPOU3BOJIHON B SKOHOMHKE.

4. Tlouarue nuddepennmana ¢ynkuuu. CpoiictBa auddepenunana. HHBapHuaHTHOCTDH
muddepeHmmana.

5. JluddepeHunanbl BRICIIUX TOPSIKOB.

6. BrImosiHEHNE TUIOBHIX 33JaHUH 110 TEME

Tema 14. IlpusoxkeHue Npou3BOTHOM

1. OcnoBuble TeopeMsl 0 nuddepenmpoBannn pyHKuu: Teopema depma teopema Poss,
teopema Jlarpanxa, Teopema Komu.

2. TlpaBuno Jlonuranst 1uis BEIYUCICHHUS HEOTIPEIEIEHHOCTEH.

3. Haubonbimee u HauMeHbllee 3HAYEHHUS (QYHKLUUU Ha OTpe3Ke. AJIFOPUTM OTBICKAHUS
HanOOJIBIIIETO U HAUMEHBIIIETO 3HAYCHUN HEMPEPHIBHON (DYHKIIMHM HA OTPE3KE.

4. BplnoJHEHUE TUIIOBBIX 33JJaHUN IO TEME

Pa3nen 6. luddepennnanbHoe ucuucjieHne PyHKIM HeCKOJbKHUX NepeMeHHbIX

Tema 15. ®yHKIHMH HECKOJBbKHUX NePEeMEHHbIX

[Ipenen u HENPEPHIBHOCTH (PYHKITUH JIBYX TIEPEMEHHBIX.

Juddepenuman GyHKIUM IBYX TEPEMEHHBIX.

I'paguent pyHKIUU.

HauOonbiiee 1 HauMeHblee 3Ha4eHUs1 GYHKINU B 3aMKHYTON OrpaHUYE€HHON 00JIacTH.
OYHKIIMU HECKOJIBKUX TIEPEMEHHBIX B SKOHOMUYECKOW TEOPHH.

BeinosnHeHne TUIOBBIX 33/1aHUH 110 TeMe

oukrwdE

TeMa 16. IlepBooOpa3nas GyHKIUS H HeONPeIeJeHHbIN HHTErpaJl

1. Ipocreiimme panuroHanbHble ApoOu. VHTerpupoBaHue MNPOCTEHIIMX PpalMOHATBHBIX
npoOeit. UuTerpupoBanne paroHaIbHBIX IPOOECH.

2. VuterpupoBaHue TpPUTOHOMETpUUECKUX (QyHKIuMH. HWHTerpupoBanue mpocTeimunx
UppaloHaIbHBIX QyHKIMHN. HTErpansl, «HeOepyiuecs» B 371eMEHTAPHBIX (PYHKIIMSIX.

3. BrInosjHeHue TUIIOBBIX 33JJaHUN IO TEMe

Tema 17. OnpenesneHHbIH HHTErPaJI

1. 3amava o BEIYHCIICHHH 00BhEMa BBIMTYCKAEMOM MPOYKITUH.

2. HWuTerpan ¢ nepeMeHHbIM BEPXHUM MPEIEIIOM.

3. Teopema 0 MPOM3BOAHON WHTETPAJIA C IEPEMEHHBIM BEPXHUM IIPEIEIIOM.
4. BpINOJHEHUE TUIIOBBIX 33JJaHUN IO TEMe

Tema 18. HecoOcTBeHHBIE M IBOIHbICE HHTErPAJIbI

1. TlpubGnukeHHbIE METO/bI BHIYHUCIICHUS ONPEICIEHHBIX HHTETPAJIOB
2. Hcnonp3oBaHue MOHATHS UHTETPaTa B YKOHOMHKE

3. BrInosjHeHue TUMIOBBIX 33JJaHUN IO TEMe

Pasznen 8. luppepenunanbubie ypaBHeHus. Psiabl

Tema 19. [IndpepennuaibHbie ypaBHEeHUs IEPBOI0 MOPAIKA
1. Meron Jlarpanxka (MeToJ BapualMM MPOU3BOJIBHBIX NOCTOSIHHBIX) pEIEHUs JIMHEHHbIX
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HEOJHOPOJIHBIX YPaBHEHUM MIEPBOTO MOPSIKA.

VYpasHeHnue bepHymin, ero penieHue.

Hcnonp3oBanue auddepeHnanbHbIX YpaBHEHUNH B 9KOHOMUYECKON TUHAMUKE
BrinonHenue THOBBIX 3a/IJaHUMN 110 TEME

TeMa 20. YucaoBble U CTeNEHHbIE PAAbI

1. TlonsTtue crenenHoro psaa. Paguyc, MHTEpBan CX0IMMOCTH CTEIIEHHOIO Psijia.
2. Psaner Teitnmopa u MakinopeHna. PaznoskeHus 35ieMeHTapHbIX (DYHKIUI B psijl.

3. BbInonHEeHNE TUTIOBBIX 3a/IaHUH IO TEME

LSREN

5. KOHTPOJIb KAYECTBA OCBOEHUA JUCHUIIJINHBI

Tekymuil KOHTPOJIb U IPOMEKYTOUHAsL aTTECTAlUsl OCYLIECTBIISIOTCS B COOTBETCTBUU C
«llonoxkeHneM O TeKylleM KOHTpOJIE YCIIEBAEMOCTH UM IIPOMEXYTOYHOM arrecrauuu
oOyyaromuxcs B ABTOHOMHOM HEKOMMepYecKoil opranuzanuu «OOpa3oBarenbHas OpraHU3anus
BbICLIEr0 00pa30BaHUsM» «Y HUBEPCUTET SKOHOMUKH M YIIPABICHUS.

Bux mpomexyrouyHod —arrecranMu  —  3a4eT, Ok3aMeH. QPopMa  IIpOBENCHMS
IIPOMEXYTOYHOM aTTeCTallMM — NTUCbMEHHBIN IK3aMEH.

@OH/1 OLIECHOYHBIX CPEJCTB 110 NJUCLMIUIMHE IIPUBEJEH B ITpuiioxkeHnu Kk PIT/I.

6. YYHEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHbBI

1. [[Maapesa I'.B., Beicmras MaremMaThka: ONOpPHBIH KOHCHIEKT JIEKIHH /
I'.B..IlInapeBa. — Cumopepononb: AHO «OOBO» «YHUBEPCUTET SKOHOMUKH U YIIPaBICHUS,
2021. — 124 c. — TekcT: 2JIeKTPOHHBIH.

2. [[Mnapea [I'.B., Beoicmas wmaremaruka: y4eOHO-METOAMYECKOE IOCOOME
(MeToaMUecKue peKOMEHJAlUK K MPOBEICHUIO CEeMMHApPCKHUX (MpakThueckux) 3anatuil)/ I'.B..
[uapeBa. — Cumdeponons: AHO «OOBO» «YHUBEPCUTET SKOHOMMKH U yrpaBieHus», 2021. —
78 c. — TekcT: ANeKTpOHHBIN.

3. [[Trapea [I'.B., Beicmias wMaremaTrhka: METOJIWYECKHE PEKOMEHAAUUUA IO
OpraHu3alK caMoCTOATeNbHON paboTsl o0yvaromuxcs / I'.B. Inapea. — Cum¢peponons: AHO
«OOBO» «YHHUBEpPCUTET S5KOHOMHKH U yIipaBiieHus», 2021. — 58c.

4. HInapesa, I'. B. Beicmias marematuka (MuMHeiHas anreOpa) : METOAMYECKHE
yKa3aHUs K BBIIOJHEHUIO TUMOBBIX pacueToB. Jlns Hampaenenmii moxaroroBku 38.03.01
OkoHoMuka, 38.03.05 buznec-undopmaruka (kBanupukanus — 6axanasp) / I'. B. [llnapea. —
Cumbeponons : YHUBEPCUTET JKOHOMHKMA U ympasienus, 2020. — 57 ¢. — Teker
anektpoHHblt // Lludposoit obpazoBatenbhbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/101397.html. — Pexxum moctymna: aisi aBTOpU3UP. MOJIb30BaTEICH
(mata oopamenus: 16.01.2026).

5. [[InapeBa, I'. B. MaremaTnueckuii aHaivW3 : METOJAMYECKHE YKa3aHHUS K
BBINOJIHEHUIO THUIMOBBIX pacuetoB / I'. B. IllnapeBa. — Cumdeponons : YHUBEpCUTET
skoHOMHUKH W ynpasienus, 2020. — 74 c¢. — Tekcr : osmekrpoHHbt // Lludposoit
o0pa3oBaTeNbHbII pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/101399.html. — Pexxum moctyma: aiasi aBTOpU3UP. MOJIb30BaTEICH
(mata obpamenus: 16.01.2026).

6. [[MuapeBa, I'. B. Beicmas warematuka. JluneitHas anre6pa : ydeOHO-
METOAMYEeCcKOe TocoOre (PEKOMEHIAINH 110 CAMOCTOSITEIbHOMY M3Y4YeHHUI0 qucuuiumael) / . B.
[TxnapeBa. — Cumdepormnons : YHUBEPCUTET 3KOHOMUKU U ympasienus, 2022. — 108 c. —
Tekcr : snexrponuslit / L{udposoit odpazoBarenshbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/128043.html (nata o6pamenus: 16.01.2026). — Pexum nocryma:
JUI aBTOPU3HP. MOJIb30BaTENCH
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7. MIEPEYEHDb OCHOBHOM " g[OHOJIHI/ITEJII)HOFI YUEBHOW JINTEPATYPBI,
HEOBXOJIUMOM 1JIs1 OCBOEHUSI JUCLUITIJIUHBI

@) OCHOGHAA TUmMepamypa:

1. Muxwun, M. H. Jluneiinas anrebpa. Y. 1. MaTpuiibl U onpenenurend : yaeOHoe
nocobue / M. H. MuxuHn, C. Il. Kypauna. — Mocksa : Aii [ITu Ap Meaua, 2021. — 106 ¢. —
ISBN 978-5-4497-1349-0 (u. 1), 978-5-4497-1402-2. — Tekct : snextpouusiii // udposoit
00pasoBaTenbHbBIN pecypc IPR SMART : [caiT]. — URL:
https://www.iprbookshop.ru/111179.html. (nara oGpamenus: 16.01.2026). — Pexum gocryma:
IUTsL aBTOPU3UP. TOJIb30BaTENEH

2. Muxun, M. H. Jluneiinas anre6opa. Y. 2. Cucrempl JUHEHHBIX ypaBHEHUH :
yaeoHnoe nocodue / M. H. Muxwun, C. I1. Kypnuna. — Mocksa : Aii [Tu Ap Meaua, 2022. — 91
c. — ISBN 978-5-4497-1587-6 (u. 2), 978-5-4497-1402-2. — TeKkcT : 3NEKTPOHHBINA //
[udposoit  obpazomarenwpHbi  pecypc IPR SMART :  [caiir]. —  URL:
https://www.iprbookshop.ru/119112.html. (nara oGpamenus: 16.01.2026). — Pexum nocryma:
IUTsL aBTOPU3UP. TIOJIb30BaTENEH

3. JIsmenko, T. B. MaTtemarnueckuii ananus : yaeOHO-MeToqudeckoe mocooue / T.
B. JIsmienko. — Taranpor : Taranporckuii MHCTUTYT yIpaBiieHus U 3koHoMukH, 2024. — 200 c.
— Texcr : snextponssiii / LudpoBoit obpazoBarensHblii pecypc IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/146871.html (mara o6pamienus:: 16.01.2026). — Pexum
JIOCTYTIA: JIJIsl aBTOPU3HUP. TIOJIB30BATEICH.

0) OononHumenvhan aumepamypa.

1. I'ynait, T. A. MaremaTuka Ui CTYACHTOB SKOHOMMYECKHX HAIpPABJICHUH :
yuebHoe mocobue / T. A. I'ynmaii, A. ®@. Jlonronoinosa, B. A. Xykoa. — CraBponois :
CraBpOnOJBbCKHI TOCynapCTBEHHBIN arpapHblii yHuBepcuter, 2021. — 88 c. — Tekcr :
anekTpoHHb // Ludposoit obpazoBatenbubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/121748.html. — Pexxum moctymna: st aBTOPU3HP. MOJIb30BATEICH
(mara obpamienus: 16.01.2026).

8. MEPEYEHb PECYPCOB UH®OPMAIIMOHHO-TEJEKOMMYHUKAIIMOHHOM
CETU «<MHTEPHET», HEOBXOJAUMBbIX J1JIs1 OCBOEHUA JUCHUIIJINHBI

1. WNupopmannonHo-npaBoBoit mnoptan «l'apant»: odunuanbhbiii cait. — URL:
http://www.garant.ru — TekcT: 371eKTpOHHBIIA.

2. udposoit obpazoBarenbHblil pecype «[PRsmart»: opunmaneueiii cait. — URL:
http:// www.iprbookshop.ru/ — TekcT: 3eKTpPOHHBIH.

3. DNEeKTPOHHBIA CHpaBOYHUK M0 MaTematuke «lIpukimagHas MaTeMaTHKay:

otpunmanesueii caitr. — URL: http://www.pm298.ru/ — TekcT: 37eKTpOHHBIIA.

9. METOAUYECKHE YKA3AHUA JJISA OBYUYAIOLIIUXCSA
11O OCBOEHUIO JUCIIUITJIMHbI

[Ipn nmpoBeneHuil JeKUM, CEMUHAPCKUX (MPAKTUYECKUX) 3aHATUH, CaMOCTOSTEIbHON
pabote 00yyaromuxcsi MPUMEHSIOTCS WHTEPaKTHUBHBIE (OPMBI MPOBEIEHUS 3aHATUHA C IEINBIO
NOrpyXeHusl o0ydaroluxcsl B peajibHyl0 aTMocdepy NpodhecCHOHAaTBLHOTO COTPYAHHYECTBA IO
paspelieHnio npodieM, ONTUMaIbHOM BhIpAaOOTKH HABBIKOB M Ka4eCcTB OYAYILEro CrernuanucTa.
WnuTepakTuBHBIE (HOPMBI IPOBEACHUSI 3aHATHI MpeAnoaraloT 00y4eHue B cCoTpyAHu4YecTBe. Bee
YYaCTHHKH 00pa3zoBaTeIbHOro Ipolecca (IpernojaBaTenb U 00ydarouirecs) B3auMOICHCTBYIOT
Jpyr ¢ Opyrom, oOMEHHMBAIOTCAd MH(POpMaLUed, COBMECTHO PEHIAOT MPOOIEMbI, MOJEIUPYIOT
CUTYALUIO.

B yueOHOM mporecce UCTIONb3YIOTCSI HHTEPAKTUBHBIE (DOPMBI 3aHATHIA:

19


http://www.garant.ru/
http://www.iprbookshop.ru/

- TBOpHYECKOE 3aJaHHe. BBIMOTHEHNE TBOPUECKUX 3aJaHUl TpeOyeT OT 00ydaromerocs
BOCIIPOM3BEICHNE MTOYYEHHON paHee HHpopManuu B (GopMe, ONpenesIieMOi MpernojaBaTeieM,
U TpeOyromeil TBOPYECKOTr0 OIX0/1a;

- TpynmnoBoe obcyxaenue. ['pymnmoBoe o0Cyxk1eHre KOro-1mbo BOIpoca HaIpaBlIeHO Ha
JOCTHKEHUH JIYUYIIEr0 B3aUMOMOHMMAHHS M CIIOCOOCTBYET JIYUIIEMY YCBOCHHIO H3y4aeMOro
Mmarepuarna.

B X04€ OCBOCHUA NUCHUINIMHBI IIPpHU IMPOBCACHHUKU KOHTAKTHBIX 3aHATHI HCIIOJIB3YIOTCH
cienyompe (opMbl 00ydeHHs, CIOCOOCTBYIOIIME (HOPMHPOBAHHIO KOMIIETCHIUI: JICKIUHU-
JMCKYCCUH; KeWC-MeTOM; pelIeHue 3ajad; CUTYallMOHHbIM aHamu3; oOcyxkaeHue pedepaToB u
JIOKJIaJI0B; pa3paboTKa rpyIIOBEIX MPOEKTOB; BCTPEUH C MPEACTABUTEISMHU TOCYIaPCTBEHHBIX
OOLIECTBEHHBIX OpraHU3alui.

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, UCIOJIb3YEMBIX ITPH
OCYHECTBJIEHUU OBPA3OBATEJIBHOI'O ITPOLECCA 110 JUCHUIIJIMHE,
BKJIIOYASA NIEPEYEHD I[TPOI'PAMMHOI'O OBECIIEYHEHUSA U
NHOOPMALNMNOHHbBIX CITPABOYHbBIX CUCTEM (ITPM HEOBXOAUMOCTHN)

B nmpomecce JEKIMOHHBIX W TPAKTUYECKUX 3aHITHH HCIOJB3YeTCS CISAYIOIIee
porpaMMHOe oOecriedeHue:
*mporpammsbl, oOecrneunBaronue Joctyn B ceTh  «MHTepHeT»  (Hampumep,

«Googlechromey);

*porpaMMbl, IEMOHCTPAIIMH BHICO MaTePUAIIOB (HampuMep, mpourpeiBatesib « Windows
MediaPlayer»);

*mporpaMMbl Ui AEMOHCTpPAllMA M CO3JaHUs Tpe3eHTanui (Hampumep, «Microsoft
PowerPointy).

*TaOMUaHBIN porieccop (Hampumep, «Microsoft Excely).

11. ONMCAHUE MATEPHAJBHO-TEXHUYECKOTO OBECIIEYEHUS,
HEOBXOJIUMOTIO JIJ151 OCYIECTBJIEHUSI OBPA30BATEJILHOI'O MPOLIECCA
MO JUCHUIIJIMHE

Jlyis iperioaBalusl TUCIUILTMHBI TPEOYIOTCS CIIeIUAIbHBIE MAaTePHAIbHO-TEXHUICCKIEC
cpencTBa (KOMIIBIOTEpHBIE Kacchl M T.I.). Bo Bpems IEKIMOHHBIX 3aHSATHH, KOTOpBIE
MPOBOSATCS B OOJBIION ayIUTOPUHU, UCIOIB30BaTh MPOSKTOP JUIS JAEMOHCTpPAIMU CJAWJIOB,
cxeMm, TabJMIl M TPOYero Marepuaia, MyJbTHMeAuitHbie mpoekTopsl Epson, BenqViewSonic;
SKpaHbl AJI MPOEKTOPOB; HOYTOYKH Asus, Lenovo, MEKPO(dOHBI.

[TepeueHBINIIEH3NOHHOTONCBOOOTHOPACTIPOCTPAHAEMOTOTIPOT PAMMHOT000ECIICYCHS, BT
OMUYHCIIeOTeUeCTBeHHOTONpon3BoAcTBa: Microsoft, Windows, Microsoft Office, Libre Office,
Apxusatop 7-zip,Adobe Reader, Koncynsraut ITmroc, Kaspersky Security, VLC, Media Player,
IIpomereii.
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