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Nuaexe 1MCHMIVIMHBI 110
Y4eOHOMY INIAHY

HaumenoBanue AMCHHIIHHEI

B1.0.09 Bricniasg MmaTeMaTukKa
Lenb nzyyenus dopMUpoBaHUE y 00yUYAIOIIMXCA CUCTEMbl 3HAHUM M HABBIKOB 10
IIUCUAIUINHBI BBICIICH MaTeMaTHKe, HEOOXOAUMBIX ISl PEIICHUS TTOCTABICHHBIX

OKOHOMHUYCCKHUX 3aJ1a4y.

MecTo TUCHMITIIMHEI B
ctpyktype OIIOIT

JucuumiHa OTHOCHUTCS K o0s3aTenbHOM wactu  Onoka 1.
«lucuurmeel (MOyH)» IporpaMMbl OakaisaBpuara

KommeTenmum,
¢dbopmupyemeie B
pe3yiabTaTe OCBOCHHUS
JUCIUATLINHBI

VK-1

Conepxanue
IUCIAILINHEBI

Pazgen 1. Anrebpa matpui
Tema 1. Matputpl.
Tema 2. OOpaTHast MaTpHIla
Tema 3. Cuctembl JIMHENHHBIX aJIreOpanvyeckuX ypaBHEHUH.
Tema 4. MccnenoBanne CUCTEMBI M JIMHEWHBIX YPABHEHUH C N
HEU3BECTHBIMH.
Paznen 2. BekropHas anreopa
Tema 5. DneMeHThl BEKTOPHOU anreopbl
Tema 6. JIuneiiHble BEKTOPHbBIC MPOCTPAHCTBA
Tema7. JIunelinple 0TOOpaXkeHUS
Pa3znen 3. Ananintudeckas reoMeTpus Ha INIOCKOCTH U B
IIPOCTPAHCTBE
Tema 8. JIuHuA Ha IIOCKOCTH
Tema 9. TIpsiMasi U TIOCKOCTH B IPOCTPAHCTBE
Paznen 4. Beenenue B aHaimu3
Tema 10. @yHKIIMN
Tema 11. [Ipenenst GyHxImii
Tema 12. HenpeprIBHOCTD (yHKIUI
Paznen 5. luddepennmansuoe ucuucnenue GyHKIUN OqHON
MepEMEHHOMN
Tema 13. [IpousBoanas u quddepeHuan GyHKIUN
Tema 14. [IpunoxeHne npou3BOJHON
Paznen 6. luddepennmansHoe ucuucienne GyHKIMA HECKOIbKUX
MEPEMEHHBIX
Tema 15. @yHKIIMM HECKOIBKUX IEPEMEHHBIX
Paznen 7. nTerpaibHOE NCUUCIIEHUE
Tema 16. [lepBooOpa3zHas QyHKIMS U HEONIPEAeICHHBIN UHTETpal
Tewma 17. OnpeneneHHbINA HHTErPAI
Tema 18. HecoOGcTBeHHBIE U IBOIHBIE HMHTETPAIbI
Paznen 8. luddepennumanpasie ypaBHeHUs. Psaabt
Tema 19. luddepenunanbHble ypaBHEHHS IEPBOTO MOPSIKA
Tema 20. UncnoBele U CTENIEHHBIE PSIIBI

OO61mmas Tpy10eMKOCTh
JTUCIATUTAHBI

OO61mas TpyA0eMKOCTh AUCHHUILINHBI cocTaBiseT 10 3aueTHbIX
eauauUI] (360 yacon)

®opMa IPOMEKYTOUHOU
aTTeCTaluu

3auer, JK3aMeH




COJEPKAHHUE

1. Lenr u mepedeHb IJIAHUPYEMBIX pPE3yJIbTATOB OOyUEHHsS 10 JHCLUHUIUIMHE,
COOTHECEHHBIX C IJITAHUPYEMbIMU pe3yJIbTaTaMU OCBOCHHUS MPOrpaMMbl 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 CAaMOCTOSTENbHYIO paboTy 00y4aromuxcs

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-MeToIn4Yeckoe 0becredyeHne TUCIUTLINHbI

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

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

9. Meroanueckue ykazaHusi 1J1s1 00yJarouuxcsi 0 OCBOCHUIO JTUCIUILTAHBI

10. Ilepeuenr MHGOPMAIMOHHBIX TEXHOJOTUH, HMCIONB3YyEMbIX IMPHU OCYIIECTBICHUU
00pa3oBaTeNbHOTO TpoIecca IO JUCHUIUIMHE, BKIIOYAs IEPEeYeHb MPOrPaMMHOTO
obecrieueHrss © THPOPMAITMOHHBIX CIIPABOYHBIX CUCTEM (IIPU HEOOXOTUMOCTH )

11. Omnwmcanme MaTepHaTBbHO-TEXHUYECKOTO OOECIeueHns, HEOOXOIUMOro IS
OCYIIIECTBIIEHUSI 00Pa30BaTEIBLHOTO MPoLiecca MO AUCIUILTUHE

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

Lenpto W3ydeHUs AUCUUILUIMHBI Bpicmias maremaTtuka sBIsieTcs (OPMHPOBAaHUE 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 OOy4YarOUIUIiCS JOJDKEH 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 IIOAXOJa K|

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

npuMeHATh cucteMHublii [YK-1.2. YMeeT npuMeHSTh CHCTEMHBIH MOIXOH Ha
MOAXOJ JUJISl PEIICHUsI  |OCHOBE IIOMCKA, KPUTUYECKOIO aHaiu3a W 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 Beicias MaTeMaTHKa OTHOCHTCS K 00s3aTeNbHON yacTh Onoka 1.
«ducuunnunel (Moaynu)» yueOHoro miaHa OITOIT 6akanaBpuaTa o HarpaBIEHUIO MOATOTOBKU
38.03.01 «OxoHomuKkay. Jucrunnrna Briciias MaremMaTHKa M3y4aercs 0Oy4aroImUMUC OYHON
¢dopMbl 00yueHusBl, 2 cemecTpax, OUHO-3a04HON popMbI 00ydeHus — B 1, 2 cemecTpax.

3HaHUSA, YMEHHMS M HaBBIKM, IOJyY€HHbIE NpPU M3YUYEHUHM JUCUUIUIMHBI Beiciias
MaTeMaTrrka, OyayT HEOOXOAUMBI JJIsl YTIyOJEHHOTO U OCMBICIICHHOTO BOCIIPHUSTHUS TUCIUTIIINH:
MakposKOHOMUKA, MUuKpO3KOHOMUKA, DKOHOMETpUKA, DKOHOMHKO-MaTEeMaTHICCKOE
MOJICIIUPOBAHUE.

Tunel 3amad W 3amaud OpodeCcCHOHATBHOU JESITeNbHOCTH, K KOTOPBIM TOTOBUTCS
oOydJaronuiics, onpeaeneHbl yueOHbIM IJIAHOM, @ UMEHHO: OCYIIECTBISATh MOUCK, KPUTUISCKUN
aHaJIM3 U CHHTE3 MH(OpMalNU, TPUMEHSATh CUCTEMHBIM MOAXOJ JJS PEHICHUS MOCTAaBIECHHBIX
3aja4.

3.0BbEM JUCHUIJINHBI B 3AUETHBIX EJUHULIAX C YKASAHUEM
KOJIMYECTBA AKAJIJEMUYECKHNX YACOB, BRIEJTEHHBIX HA KOHTAKTHYIO
PABOTY OBYYAIOIINXCS C IPENOJABATEJIEM (IIO BUJIAM 3AHSITHI) U
HA CAMOCTOSITEJILHYIO PABOTY OBYUAIOIMXCS

OO6mmas Tpya0eMKOCTh (00beM) AUCHHUILTHHBI cocTaBisgeT 10 3aueTHBIX equHUI] (3.€.), 360
aKaJeMHUYECKHUX YacOB.

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

st ounoi popmbl 00yueHust
OO6mas Tpya0€MKOCTh TUCHUIUIHHBI cocTaBisieT 10 3auérnbix enunui 360 gacos



O0BbEM TMCUMITHHBI Bcero yacos

OO611ast TPYA0€MKOCTh JTUCITUTLTHHBI 360
KonrakTHas padora 96
AynautopHas paboTta(Bcero): 96
Ulexiuu 46
CeMuHapbI, MPAKTHYECKUE 3aHATHUS 50
CamocrosiTenbHasi pabota oOydaronmxcs (BCero) 228
KypcoBas pabora -

3ayer +

DK3aMeH 36

J1st 04HO-3204HOH GopMBbI 00yUeHHUSs
O61mas TpyaoéMKOoCTh AucHUIUINHbBI cocTaiseT 10 3auérnbix eaunui 360 yacos

O0BbéM IMCUMIIIMHBI Bcero yacos

OO01mas Tpy10eMKOCTh TUCIIUATITHHBI 360
KonraktHas paboTa 78
AynuropHas pabora(Bcero): 78
Jlexkuun 36
CeMuHapbl, IPAKTUYECKUE 3aHATHUS 42
CaMocTosiTenbHast paboTta o0yyaronuxcs (BCero) 246
KypcoBas pabota -

3auer +

DK3aMeH 36

4. COJEP KAHUE JUCIHUIIVIMHBL, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JEJIAM) C YKASAHUEM OTBEJIEHHOI'O HA HUX KOJIMYECTBA
AKAJEMUYECKHUX YACOB U BUJ10B YYEBHbBIX 3AHATUU

4.1. Pa3zgeanbl AUCHUIUIMHBI W TPYAOEMKOCTH MO BHIAM Y4eOHBIX 3aHATHH (B
aKaJeMHYeCKHUX Yacax)

HaumeHoBaHue TeMbl Bcero KosaunyecTBo yacos
KonrakTHas padora Bueayaur.
= pabora
5 Qo Jexunun IpakTuuyec | Camocrt.
- g C'e,', KHe pabora
~ S| 9 ocloleololo]o
¢ 2|9 8 |¢8 %8
Cloc |2 || ° |©
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. |Cucrtembl JHHEHHBIX . 14 14 5 9 4 4 8 8
anredpandecknux ypaBHEHUN
4. |HccnenoBaHue CUCTEMBI M
JUHEHHBIX YpaBHEHUH C n 18 18 2 2 4 2 12 14
HEU3BECTHBIMHU
Pa3znen 2. BekropHas anreopa 48 48 8 6 8 8 32 34




HauMeHnoBanue TeMbl

Bcero

KoauuecTBO 4acoB

KonrakTHas pabora Bueayaur.
oo pabora
= o =} Jlekuun | Ilpaktuyec | Camocr.
é =4 C'e',, KHe pabora
C o Q Q Q
€ 2 S e =4 52
Clcoc ||| @ ¢
5. |DneMeHTHI BEKTOPHOU anreOpbl 12 12 2 2 2 2 8 8
6. |JIuHeiiHbIe BEKTOPHBIC 16 16 5 5 2 2 12 12
IPOCTPAHCTBA
7. |JluneitHbie 0TOOpaXKECHUS 20 20 4 2 4 4 12 14
Paznen 3. AnaauTH4eckasi reoMeTpus 40 40 4 2 4 0 32 | 38
HA MJIOCKOCTH U B MPOCTPAHCTBE
8. |JIuHus Ha TUIOCKOCTH 20 20 2 2 2 0 16 18
9. |[Ipsmas u IJIOCKOCTh Bl 9 20 5 2 16 20
IPOCTPAHCTBE
Pa3znen 4. Beenenune B anaaus 34 34 6 6 6 6 22 22
10. | Dyakun 12 12 2 2 2 2 8 8
11. | IIpenensr Gpynxumii 12 12 2 2 2 2 8 8
12. |HempepbiBHOCTD (hyHKIUI 10 10 2 2 2 2 6 6
Paznen 5. JAundpepennuanbHoe
UCYHCIeHHE dyHK1IUI oaHoii| 46 46 6 6 6 6 34 | 34
nepeMeHHOl
13. |[TpousBoaHas u auddepeHuat 26 26 4 4 4 4 18 18
byHKIIMN
14. |IIpunoxenue Npou3BOIHOM 20 20 2 2 2 2 16 16
Paznen 6. JAunddepennuanbHoe
ucuucjienme (QyHkuuii Heckoabkux| 16 16 2 2 2 2 12 12
nepeMeHHBIX
15. | OyHKIIMY HECKOJIBKUX NEPEMEHHBIX | 16 16 2 2 2 2 12 12
Pazgen 7. UnTerpajibHoe ucUMcIeHHE 50 50 6 4 6 6 38 40
16. |I[TepBooOpa3Hast byHKIUS ul g 18 5 9 2 2 14 14
HeolpeesIeHHbIN MHTErpaj
17. |OnpeneneHHblit HHTETpA 18 18 2 2 2 2 14 14
18. |HecoOcTBeHHBIC u JTBOMHBIC 14 14 5 2 2 10 12
WHTETPAJIbI
Paznen 8. Inddepennuanbubie
ypasHenus. Psbt 34 34 6 2 6 4 22 28
19. | AuddepennnanpHbie ypaBHEHHS 29 29 4 5 4 4 14 16
HEPBOTO MOPSIKA
20. |YuciioBbIe U CTCTICHHBIE PSIJTBI 12 12 2 2 8 12
Bceero mo qucuumimae 324 | 324 | 46 36 50 42 | 228 | 246
KonTpois 36 36
Hroro 360 | 360 | 46 36 50 42 | 228 | 246




4.2. CopeprxaHue JMCHHUILIMHBI, CTPYKTYPHPOBaHHOE IO TeMaM(pa3aeiam)
Pazgeal. Anredopa maTpun

Tema 1. MaTpunsl.

Ilenu n 3a1a4y JUCLUILINHEL.

[Tonarue maTpuisl, oOmMiA B Matpulibl. PaBable Matpunbsl. Buast Matpun. JluneitHsie
olnepauuy HaJ MaTPHULIAMHU: CJIOXKEHHE MATpHL], YMHOKEHUE MaTpulbl Ha uucio. CoilcTBa
onepanuil. Onepanuu HaJ MaTpULlAMU: TPAHCIIOHUPOBaHUE, YMHOKeHue Mmarpull. CBoiicTBa
onepauuii. JInHeitHas 3aBUCUMOCTb CTPOK MaTPHIIbI.

Tema 2. O6paTHasi MaTpuILa

Omnpenenurenu KBaapaTHbIX MaTpuil. CIocOOBI BBIYUCIICHUS OMPEIeTUTeNeH 2-ro, 3-T0 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 BeluuciieHus. CBolicTBa panra Matpulpl. basucHblii MuHOp Matpuiel. Teopema o
paHre MaTpULbI.

Tema 3. CucreMbl JTHHEHHBIX ajJredpanyecKux ypaBHeHMIA.

Cucrembl nuHeiHbIX anredpanmdeckux ypaBHeHHil (CJIAY). Pemenue CJIAY. Bunbl
CJIAY. Pemenue cucreM JHMHEWHBIX YpaBHEHHH MeToIoM oOpaTHOM Matrpuibl. Teopema
Kpamepa. Pemenne cuctem nuHeNHbIX ypaBHeHUH MeToioM Kpamepa.

Pemenne cucrem JMHEMHBIX ypaBHEHUN MeToAoM [aycca. PemieHue cucreM JIMHEHHBIX
ypaBHeHui metogoM XKopnano — [Maycca. [Ipumenenue meronos I'aycca u XKopaano — 'aycca k
PELIEHUIO CUCTEM JIMHEHHBIX YPABHEHUM.

Tema 4. UccenoBanue cucreMbl M JHHEHHBIX YPABHEHUH ¢ N HEM3BECTHBIMM.

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

OO0mwmii TOpsAIOK pelIeHUusT CHUCTEeMbl JIMHEHHBIX ypaBHeHUW. Pemenue cucreMm m
JUHENHBIX YpAaBHEHUMH C N HEU3BECTHBIMH B Ciydae, €CIIM PaHl CHCTEMBbl MEHBIIE 4YHCIIa
HEU3BECTHBIX.

CucreMpl TMHENHBIX OAHOPOAHBIX YpaBHEHUH. DyHIaMEHTAIbHAS CUCTEMA PEILICHUN.

Mopenb JIeoHThEBa MHOTOOTpPACTIEBOM SKOHOMUKH (OaTaHCOBBIN aHAIHN3).

Paznen 2. BekTopHas anredpa

Tema 5. D1eMeHTHI BEeKTOPHOI ajaredpbl

BexkTop Ha IUIOCKOCTM M B IpOCTpaHCTBE. JIMHEHHBIE onepanuu HajJ BEKTOpaMH B
reoMerpuueckoil popme. IlonsTue 6a3zuca BEeKTOpoB B MpocTpaHcTBe. Pas3nokeHue BeKTopa 1o
6a3ucy. OproHOpMUpOBaHHbIN 0a3uc B mpocTpaHcTBe. [IpsiMoyronapHas cucremMa KOOpAWHAT B
npocTpaHcTBe. PasniokeHue BekTOpa MO OPTOHOPMHUPOBAHHOMY 0a3MCy B HPOCTPAHCTBE.
JIuneiiHble onepanyuy HajJ BEKTOPaMH, 3aJaHHBIMU KOOPAUHATAMH.

CkansgpHOoe€ TNpPOU3BEACHUE BEKTOPOB, €ro CBOMCTBA. DBrlpaxkeHue CKalIspHOTO
IIPOU3BENEHUS Uepe3 KOOpAMHATBl BEKTOPOB. YTOJN  MEXIy BEKTOpamMH. Y CIOBUSA
KOJUIMHEAPHOCTH W OPTOTOHAJIBHOCTH BEKTOPOB. BEKTOpHOE INpOM3BENEHHE BEKTOPOB, €r0
CBOICTBa. BbIpaskeHue BEKTOPHOTO MPOM3BEACHMS YEPE3 KOOPAMHATBHI BEKTOPOB. CMeEIIaHHOE
IIPOU3BEJICHNE BEKTOPOB, €r0 CBOMCTBA. BBIpakeHHME CMEIIAHHOIO ITPOMU3BEICHUS 4Yepe3
KOOpJMHAThl BEKTOPOB

Tema 6. /InHeiiHbIe BEeKTOPHbIE IPOCTPAHCTBA

N — MepHBIM BekTOp. JIMHEHHBIE Oonepanuu HaJg N — MEPHBIMU BEKTOpaMHu. JIMHeWHas
3aBHCHUMOCTh U HE3aBUCUMOCTb BEKTOpOB. JIuHeliHoe (BekTopHOE)mpocTpaHcTBO. basuc u
pa3MEpHOCTh JIMHEHMHOro MNpoCTpaHCTBA. EBKINMI0OBO mpocTpaHcTBO. JIMHENHHOE N-MepHOE
MPOCTPAHCTBO. ba3uc u pazsMepHOCTb N-MEPHOTO JIMHEUHOTO NMpocTpaHcTBa. [lepexon k HOBOMY



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

Tema 7. JInneiinble 0TOOpakeHNs

Jluneiinpie omepaTopbl (0TOOpakeHHs, MpeoOpa3oBaHus). JIeHCTBUSA HaJ JTUHEHHBIMHU
omneparopamu. Marpuua JIMHEWHOro omeparopa. TeopeMa 3aBUCUMOCTH MEXIy MaTpULaMU
OJIHOTO U TOTO e oreparopa B pasHbIX Oazucax. (CoOCTBeHHbIE 3HAYEHHUS U COOCTBEHHBIE
BEKTOPHl JIMHEWHOTO orepaTopa. HaxokaeHue COOCTBEHHBIX 3HAYCHHA U COOCTBEHHBIX
BEKTOPOB JIMHEHHOro oneparopa. JInHeinas Moaens oOMeHa.

Pa3nes 3. AnHanuTn4yeckasi reoMeTpHs Ha IJIOCKOCTH M B IIPOCTPAHCTBE

Tema 8. JInnus Ha MUI0CKOCTH

JIuHus HaA IUIOCKOCTU. YpPaBHEHHME JIMHUM HA IUIOCKOCTH. YPaBHEHHsA IPSAMON Ha
IUIOCKOCTH. YpaBHEHHE MPsAMOIl ¢ yriaoBbIM Ko3dduiuentom. OOliee ypaBHEHHE MPSIMON.
UYacTtHble citydan OOIIero YpaBHEHHS MPsIMOW. YpaBHEHHE MPSIMOU, TIPOXOSIEH yepe3 JaHHYIO
TOYKY B JIaHHOM HAINpaBJICHUH. Y paBHEHHUE MPSAMOM, IPOXOASIIEH Yepe3 IBE TOUKHU. Y paBHEHUE
MPSMOM B OTpE3Kax. YPaBHEHUE MPAMOU, MPOXOIAIIECH Yepe3 TaHHYIO TOUKY MEPIEHIUKYIIIPHO
JAHHOMY BEKTOPY. YTOJ MEXAY MPSAMBIMHU. Y CIOBHE NapajuIeIbHOCTU U MEPHEHAUKYISIPHOCTH
npsAMbIX. PaccTostHue OT TOUKHK 10 TPSIMOM.

Kpussie Broporo nopsiaka. OxkpyxxHocts. Kanonnueckoe ypaBHenue. CBoiiCTBa KpUBOH,
OCHOBHbIE XapakTepucTuku. Jsuiunc. KaHonnueckoe ypaBHeHue. CBOHCTBa KpUBOil, OCHOBHbIE
xapaktepuctuku. [‘munep6ona. Kanonmueckoe ypaBHeHHe. CBOHCTBA KpPHBOW, OCHOBHBIC
xapaktepuctuku. [lapaGoma. KanoHunueckoe ypaBHeHue. CBoiicTBa KpHUBOH, OCHOBHBIE
XapaKTEPUCTUKH.

Tema 9. [IpsiMast ¥ IUIOCKOCTH B NPOCTPAHCTBE

VYpaBHEHHE IUIOCKOCTH B IIPOCTPAHCTBE, MPOXOJALIEH Yepe3 [aHHYI TOUYKY
NEePHEHANKYIISIPHO JaHHOMY BeKTopy. OOIee ypaBHEHUE IIJIOCKOCTH B MPOCTpaHCTBE. YacTHbBIE
ClIy4au OOILEro ypaBHEHHUS IUIOCKOCTU. YpaBHEHHE IJIOCKOCTH B MPOCTPAHCTBE, MPOXOSIIeH
yepe3 TPU JaHHbIE TOYKH. YPAaBHEHME IIJIOCKOCTH B IPOCTPAHCTBE B OTPE3KAX. YTOJI MEKIY
IUIOCKOCTSIMH, YCJIOBUS NApAJUIEIbHOCTU U NEPIEHANKYIISIPHOCTH IBYX IIJIOCKOCTEN.

Kanonnueckoe ypaBHeHME MpsAMOM B TNPOCTPAHCTBE. YpaBHEHHE IIPsAMOM B
IPOCTPaHCTBE, MPOXOASLIEeH depe3 aBe Touku. OOIiee ypaBHEHHE NPSIMOH B IPOCTPAHCTBE.
[Tepexon ot oO1ero ypaBHEHHS K KaHOHMUYECKOMY. YTOJI MEXAY NPSIMbIMU B HPOCTPAHCTBE.
VYcnoBue napayuieIbHOCTH U NEPIEHANKYISIPHOCTH MPSMBIX B IPOCTPAHCTBE.

Boeinyksible MHOXecCTBa B n-MepHOM mHpocTpaHcTBe. OOnacTb pemieHui JUHEHHBIX
HepaBeHCTB. ['papuueckuii MeTOA pelIeHHs CUCTEMbl JMHEMHBIX HEpPaBEHCTB C JABYMS
HeusBecTHbIMH. O0JIacTh PEeIEHUI CUCTEMBI M JIMHEHHBIX HEPABEHCTB C N HEU3BECTHBIMHU.

Pasznea 4. BBenenne B aHAJIH3

Tema 10. ®ynkuun

Yucna. [IoHsATHE KOMIUIEKCHOTO YUCIIA, JEMCTBUS HAJl KOMIUIEKCHBIMU YHCIAMH.

[TonstTue MHOXkecTBa. (OCHOBHBIE TIOHSATHUS TEOPUM MHOXKECTB. Omnepanuu Haa
MHOkecTBaMU. OCHOBHBIE UHCIIOBbIE MHOXKECTBA.

[Tonstue ¢ynkuun. CnocoObl 3amanus QyHKuuU. OCHOBHBIE CBOMCTBA (YHKIIHH.
Knaccugukanus ¢ynkuuil. OCHOBHBIE 3JIeMEHTapHble (QYHKUMU M UX rpaduku. CroxHas
¢byuknus. OOpatHast ¢yHkuus. DyHkuus, 3agaHHas HesiBHO. [IpeoOpasoBanue rpaduxos
¢ynkuunit. [Ipumenenue QyHKIMA B SKOHOMHUKE.

Tema 11. IIpenens! pyHKuui

YucnoBsle Mocie10BaTeNbHOCTH. OrpaHUYEHHBIE U MOHOTOHHBIE IOCIJIEOBATEIbHOCTH.
[Ipenen 4wncmoBOM TOCIENOBATENBHOCTU. ['€OMETpUUECKHMI CMBICT Tpelesa YHUCIOBOU
nocJe0BaTeNbHOCTH. [Ipu3HaKy cylecTBOBaHUS IpeEea.

[Tpenen ¢pyukiuun B 6eckoneunoctu. [Ipenen ¢ynknun B Touke (mo Komwu u no I'eiine).
OcHOBHBIE TeOpeMbl O Tmpenenax ¢GyHKUuH. beckoHeuHo Manble W OECKOHEYHO OoJiblINe
BEJIMYMHBI, UX CBOMCTBA. 3aMeuaTesibHbIe Mpeeiibl. PACKpBITHE HEONIPEECTEHHOCTEN pa3IMnYHbIX
THUIIOB.



Tema 12. HempepbIBHOCTH (pyHKIMI

OnnoctopoHHHe mpeaenbl. HenpepblBHOCTh (DYHKIMIT B TOYKE W HA MHTEpBayie. TOYKH
paspbiBa ¢ynkumu. Kiaccudukamuss Touek paspeiBa. KycouHo-HeNpepbIBHBIE —(DYHKIUH.
CgoiicTBa (yHKIIMNA, HENPEpPHIBHBIX B TOuYKe. HempephIBHOCTh 3eMEHTApHBIX (YHKIIHM.
CoiicTBa (hyHKIMIA, HETIPEPBIBHBIX Ha OTPE3KE.

Pasznen 5. AudPepenuunanbroe ucuncienne GyHKuuil 01HOM nepeMeHHOM

Tema 13. IlpousBoanas u nuddepenunan GpyHKuun

3agaun, NOpUBOASAIIME K TMOHSITHIO MPOU3BOAHON. OmnpeneneHue MTPOU3BOIHONU, €€
FEOMETPUUECKUN, MEXAHUYECKUN U IKOHOMUYECKUI CMbICI. CBS3b MEXAY HENPEPBIBHOCTHIO U
I depeHpyeMocTbi0  GyHKUMU. [Ipon3BOAHBIE OCHOBHBIX 3JIEMEHTApHBIX  (DYHKIIMH.
OcHoBHbIe TipaBuiIa AuddepeHnnpoBaHus.

[Tpon3BoaHas cinoxHOM M oOpaTHOU pyHkiui. JnddepeHnupoBanre HeSIBHON (YHKITUU.
Jlorapudmuueckoe muddepenupoanre. [Ipon3BoaHbie BBHICIINX MOPAAKOB. Vcmonp3oBaHue
MOHSTHS IPOU3BOIHON B SKOHOMUKE.

[Tonsitme muddepennuana ¢yaknuun. CpoiictBa auddepennnana. VHBapuaHTHOCTH
muddepennmana. duddepeHnnanbl BBICIIAX TOPSIKOB.

Tema 14. IlpuiioxxeHue Npon3BOIHOM

OcHoBHBIE TeopeMbl 0 auddeperunpoBannn GyHkuu: Teopema depma teopema Poss,
teopema Jlarpanxa, reopema Komm. [IpaBumno Jlonurans st BBIYUCIEHUS HEONIPEAETEHHOCTEM.

[Tpu3Haku Bo3pacTaHus U yObIBaHUS (YHKUMHU. DKCTPEMyMbl (QYHKLUHU, HEOOXOAUMOE U
JIOCTaTOYHBIEC YCIOBUS dKcTpeMyMa (pyHKimn. Hanbompinee n HauMeHblIee 3HaueHHs (QyHKIIUN
Ha OTpe3Ke. AJITOPUTM OTHICKAHHMsI HauOOJIbIIEr0 M HAUMEHBLIEr0 3HAYEHWH HenpepbIBHON
¢ynkuum Ha orpeske. Bemykiocts rpaduka (yHkmuu. JlocTrarouyHOE YCIOBHE BBITYKIOCTH
¢ynkuuu. Touku nepernba. HeoOxoaumoe M A0CTaToOyHOE yciaoOBUs mepernda. ACHUMITOTHI
rpaduka QyHkiun. [IlpumeHeHne NMponu3BOAHON K HCCIEIOBaHUIO (YHKIUU U TOCTPOCHUIO €
rpaduka: cxema IoJIHOrO UCCIe0BaHMs (DYHKIIUH.

Pa3nea 6. luddepennuanbHoe ncuuciaeHue pyHKIMi HECKOJIbKUX NepeMeHHbIX

Tema 15. ®yHKIMH HECKOJBbKHUX NePEeMEHHbIX

@YHKIMY HECKOJIBKUX MepeMeHHbIX. DYHKIMM ABYX NepeMeHHbIX. O01acTh onpeeneHus
u rpaduk (GyHKIMM ABYX nepeMeHHbIX. JIuaun ypoBHs. [Ipenen um HenmpepbIBHOCTh (YHKIIMU
JIBYX TepeMeHHbIX. YacTHble mNpous3BOAHbIE U AUPGEPEHIUPYEMOCTh (DYHKIHMU ABYX
nepeMeHHbIX. Juddepennyan GyHKIUN 1ByX NepeMeHHBIX. [ paaAueHT QpyHKIuH.

OkcTpeMyM (YHKIMM JIByX IepeMeHHbIX. HeoOxoaumoe U 10CTaTOYHOE YCIOBHE
skcTpemyMa. Haumbosbliiee M HauMmeHblllee 3HaYeHHS (YHKIMHM B 3aMKHYTOH OrpaHHMYEHHOMN
obsactu. Y CIOBHBIN dKCTpeMyM. MeTon MHOkuTeNel Jlarpanka.

@DYHKIMH HECKOJIBKUX NIEPEMEHHBIX B 9)KOHOMHUYECKOMN TEOPHUH.

Paznen 7. UnTerpajibHoe ucuMcieHHe

Tema 16. IlepBooOpa3Hasi pyHKIHMSA U HeoNpPeaeTCHHbIN HHTErpaJs

[Tonsitue mepBooOpa3zHoil (yHkuuu. Teopembl o mnepBooOpazHbix (yHKUMU. [loHsATHE
HEOIpeeNIeHHOr0 HHTerpana. ['eomeTpruueckuii cMbICa HeoNpeaeIeHHoro nuTerpaia. Tabnuna
OCHOBHBIX HHTerpasioB. (CBONCTBa HEOINpPEAEICEHHOro uHTerpana. (OCHOBHBIE METOJbI
WUHTETPUPOBAHUA:  HENOCPEACTBEHHOE  HMHTETPUPOBAHUE,  HMHTEIPUPOBAHHE  METOJAMU
MOJICTAHOBKH (3aMEHBI IEPEMEHHOMN ), MHTETPUPOBAHUE MO YACTSIM.

[Tonsitue paunmoHanbHOM Apo6u. Ilpocreiimue pannoHanbHble ApoOu. MHTErpupoBaHue
MPOCTEHIINX pallMOHATBHBIX Apo0el. IHTerpupoBaHue palMoHaIbHBIX IpOOeii.

WuterpupoBanne TpUTOHOMETpUYecKUX (GyHKuuid. HMHTerpupoBaHue mpocTermumx
UppalMoOHaTbHBIX QyHKIMHN. HTErpansl, «HeOepymuecs» B 371eMEHTAPHBIX (PYHKIIMSIX.

Tema 17. OnpeneseHHbIH HHTErPaJI

[lonsiTHE oOmpeneneHHoro uHTerpana. ['eoMeTpUYecKHii W SKOHOMUYECKHH CMBICIT
OTIpeIeIEHHOr0 UHTerpaja. 3aiaya O BRIYMCICHUH 00beMa BBITyCKaeMol MpoayKiuu. Teopembl
00 wuHTerpupyemMoct (QyHKuuu. CBONMCTBa OINpPENENIEHHOIO0 HWHTErpajga M IpaBHia €ro
BbIUNCJIEHMs. Bpluncnenue omnpeneneHHoro uHrerpana (MHTerpan ¢ mepeMeHHBIM BEPXHUM
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IIPEAEIIOM, TEOpEMa O IPOU3BOAHON MHTETpasla C MEPEMEHHBIM BepXHUM InpenenoM. dopmyia
HrroTona-Jleiibnuna). MeToa MOACTAaHOBKU (3aMEHBI TIEPEMEHHON) W MHTETPUPOBAHUS T10
4acTsM B OIPEJEICHHOM UHTErpase.

Tema 18. HecoOcTBeHHbIE U IBOHbIE MHTErPaJibl

HecobctBennbie uaterpansl [ u Il pona. Cxonsmuiicss 1 pacXoasiiuiics HeCOOCTBEHHBIN
uHTerpai. IIpusznaku cxogumocTtu.

[TpuOn>keHHbIE METOJbl BBIYMUCICHHUS ONPEIEICHHbIX UHTErpajioB lcmnonb3zoBaHue
MOHATHUS MHTErPajia B )KOHOMUKE

JIBoiiHble MHTErpaibl, UX cBOMCcTBA. OCHOBHBIE CIy4Yau BBIYMCIEHUS IBOMHOIO MHTErpaja
B NPAMOYTOJIbHBIX KoopauHaTax. [loBTopHble MHTerpanbl. CBeaeHUE NBOMHBIX MHTETPAIOB K
HOBTOPHBIM.

Pasznea 8. Iuddepennuaibubie ypaBHeHus. Psaabl

Tema 19. IndpepennuaibHbie ypaBHEeHUS IEPBOI0 MOPSIKA

OcHOBHBIE TOHATHS ¥ IPUMEPHI 3a]1a4, MPUBOAIIINX K TuddepeHIIMaTbHBIM YPAaBHEHUSIM.
OO0bIKHOBEHHBIE AH(QepeHInaTbHbIE YpaBHEHHS TIepBOro nopsiaka. OdIiee U 4acTHOE pelIeHne
Y nepBoro nopsaka. 3agaya Komm. Teopema o cyliecTBOBaHUM M €IMHCTBEHHOCTH PELICHUS
3anaun Kommn.

Huddepenunansuple ypaBHEHUS C pa3feNEHHBIMU U Pa3eNIAIOIIMMUCA MEPEMEHHBIMU
nepBoro mopsjaka, ux pemenue. OgHopomHble auddepeHInaIbHbIe ypaBHEHUS IIEPBOTO
NOpsI/IKa, UX pelieHue. JInHelHble OAHOPOIHbIE U HEOJHOPOHBIE YPABHEHUS MIEPBOTO MOPSAKA.
Meron W.bepuymnmu pemenus JIJIY. Meton Jlarpamxka (MeToj Bapuailil MPOU3BOJIBHBIX
nocTosiHHBIX) pemienus JIJIY. YpaBuenue bepuymnu, ero pemiexHue.

Hcnons3oBanue auddepeHnanbHbIX YPaBHCHUN B YKOHOMHYECKOMN THHAMUKE

Tema 20. YucsioBble U CTeNeHHbIE PS/bI

Omnpenenenue 4ucaoBoro psaa, cymma psiga. CpoiictBa cxoasuxcst psaaos. CXoauMocTb
reoMerpuueckoro psnaa. Teopema (HeoOxonuMelii MpU3HAK CXOAUMOCTH psiia), CIEACTBHE U3
TEOPEMBI O PaCXOAUMOCTH psifa. ['apMoHMUECKUit paa. DTalOHHbIE PAJIbl: TEOMETPUUYECKUI P,
TapMOHUYECKUN psfl, 0000IIEeHHBIN rapMOHUYecKUid psa. JlocTaTouHbI MPU3HAK CXOAMMOCTU
3HAKOMOCTOSIHHBIX pSAJOB: TPU3HAKU CpaBHEHMs, mpu3Hak JlanamOepa, paguKalibHBIA U
MHTErpalibHbIN npu3Haku Komm.

3HAaKONEpEeMEHHbIE U 3HAKOYEpEeAYIOLIUecs  Psiabl. IIpu3Hak  cXOOUMOCTH
3HaKouepenyomuerocs psjaa (npusHak Jleitouuna). AOCOIIOTHAs U OTHOCUTENbHASI CXOAUMOCTH.

ITonsTue creneHHoro psaaa. Paauyc, iHTEpBall CXOAUMOCTH CTENIEHHOTO Psa.

Psnsr Telinopa u Makinopena. Pa3nosxeHust a1eMeHTapHbIX QYHKIUH B psi.

4.3.CoepikaHue NPaKTHYECKUX 3aHIATHH (0uHAas hopMa 00yUeHuUs1)

Pa3neJibl, TeMBbI, IHAAKTHYCCKHE ¢AHHUIIBI
Paznen 1. Anrebpa matpuit

[TpakTuyeckoe 3anstuel. Beinmonnenue onepauuii Hax MatpuaMu (2 yaca)
1. Onepauuy HaJg MaTpUllaMU: TPAHCIOHHWPOBAHHE, YMHOKEHHE MAaTpPHIIBI Ha YHCIIO,
CJI0KEHHME U YMHOXXEHHE MaTpPHIL
2. Pemenue 3amau:
. Onepauuy HaJg MaTpULIAMU: TPAHCIIOHMPOBAHME, YMHOJKEHHUE MATPHUIIBI HA YHCIIO,
CJIOKEHHE U YMHOKEHHE MaTpPHIL
° Pemenue 3a1a4 ¢ 5KOHOMHUYECKHUM CMBICIOM
[TpakTuyeckoe 3ansTue 2. Pemenre MaTpUUHbIX ypaBHEHUH (2 yaca)
1. Onpenenureny KBaApaTHEIX MaTpull. CriocoObl BEIYMCICHUS ONPEISIUTENCH.
CBolicTBa onpeaenuTenen
2. OOpatHas Marpuiia. AJNTOpUTM  BBIYMCIEHUS 00paTHOM Marpuubl. Pemenue
MaTpPUYHBIX YPAaBHCHUI
3. Pemenue 3amau:
. HaXOXXJICHUE 00paTHONW MAaTPHIIbI
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o pelIeHre MaTPUYHBIX YpaBHEHHH

[IpakTnueckoe 3ansThe 3. PemeHue cucTeM JIMHEWHBIX YpaBHEHHH METOJOM OOpaTHOM
Matpuisl 1 MetogoM Kpamepa (2 vaca)

1. Pemenne cucrem IMHEWHBIX YpaBHEHHWM METOJOM oOpaTHOW MaTpuibl. Pemienue
CHCTEM JIMHENHBIX ypaBHEHUM meToaoM Kpamepa

2. Pemenue 3amau:

. [Tpumenenne oOpaTHON MATPHIIBI ISl PEILICHHS CUCTEM JIMHEHHBIX YPaBHEHUH.

. Pemenue cuctem MMHEHHBIX ypaBHEHHH ¢ ToMoIIbio hopmyn Kpamepa.

[IpakTuyeckoe 3ansTue 4. PemeHne cucTeM JIMHEHHBIX are0pandeckux ypaBHEHUH METOJ0M
I"aycca u meronom XKopmano-I'aycca (2 yaca)

Anroputm Metona ['aycca u metona JKopaano-I'aycca

Pemrenue 3agau:

Pemenne cucreM JTMHENHBIX YpaBHEHUH C IIOMOLIBIO MeToaa ['aycca

Pemenue cucrem IMHENHBIX ypaBHEHUI ¢ moMolbio Metona XKopaano-I'aycca.

e e N

. [Ipaktuueckoe 3ansitue 5-6. PemieHne cucreM m JMHEHHBIX YpaBHEHUH € n
HEW3BECTHBIMHU (4 Jaca)

1. OO0t TOpsAZOK pEelIeHrs CUCTEMbI JIMHEWHBIX ypaBHEeHUH. Pemenue cucrem m
JIMHEVHBIX YPAaBHEHUH C N HEU3BECTHBIMU B CIIy4Yae, €CJIM PAHT CUCTEMbI MEHBIIIC YHCIIA
HEU3BECTHBIX

2. Pemenne 3agauq:
° HccnenoBanue cucTeM JIMHEHHBIX YPAaBHEHUH HA COBMECTHOCTb.
° Penrenue cucteM m JTMHEHHBIX YPaBHEHUH ¢ N HEU3BECTHBIMH

Paznen 2. BexropHas anreopa

[IpakTuueckoe 3ansTue 7. BolmonHeHue onepanuii HaJ BeKTopamu (2 yaca)

1. JluneliHple omepaly  HaJx BEKTOpaMH, 3aJaHHBIMH MpoeKiusaMmu. CkaspHoe,
BEKTOPHOE, CMEIIaHHOE MTPOU3BE/ICHNE BEKTOPOB

2. Pemenne 3agau:

. JleficTBHs HAJl BEKTOPAMHU

° PasnoxxkeHne BeKTopa 1Mo IPYruM BEKTOpaM.

. Pemenue 3a1a4 Ha MpUMEHEHHE CKATSIPHOTO, BEKTOPHOTO M CMEIIAaHHOTO

IMMPOU3BCACHUSA BCKTOPOB.

[TpakTrueckoe 3ansTue 8. BpinoaHeHue AeiCTBUI Hal n-MEepHBIMU BEKTOpaMu (2 Jaca)

1. N — MepHBI BEeKTOp. JIMHEWHOE Nn-MepHOE NMPOCTPAHCTBO. JIMHEHAs 3aBUCUMOCTb U
HE3aBHCHMOCTb BEKTOPOB. 3aBUCUMOCTb MEX/1y KOOPAMHATAMHU BEKTOPA B pa3HBIX Oa3ucax.

2. Pemenue 3anau:

o Ha OIpe/eeHNe JTUHEHHON 3aBUCMMOCTH — HE3aBHCHMOCTH BEKTOPOB, OINpeiesieHue
0a3uca BEKTOPOB, OIpeAeeHNEe KOOPAMHAT BEKTOpa B HOBOM 0Oa3uce (pasiioskeHHe BEKTOpa
1o 6a3ucy), penieHue 3a/1a4 ¢ SJKOHOMHUUYECKUM COJIEP>KaHHEM.

2. [TpakTrueckoe 3anstue 9. Jlunelinbie onepaTopsl (2 yaca)

1. JluneiiHple omepaTopsl (O0TOOpaXkeHUs, IpeodpazoBanus). JlelCTBUS HAJ TMHEHHBIMU
omneparopamMu. Marpuiia JMHEHHOrO omneparopa. TeopeMa 3aBUCUMOCTH MEXIY MaTpULIAMHU
OJIHOTO ¥ TOTO K€ OTepaTopa B pa3HbIX 0a3ucax.

2. Pemenue 3amau:

. Ha ONpeJeNeHne JTMHEHHOCTH OTOOpakeHus, obpa3a BEKTOpa, MATPHUIIbl JTHHEWHOTO
omneparopa,

° BBITIOJIHEHUE JCHCTBUIN HaJ JIMHEHHBIMU OIIEPATOPaAMHU.

3. [Ipaktuueckoe 3anstue 10. HaxoxneHue COOCTBEHHBIX 3HAYCHHH W COOCTBEHHBIX
BEKTOPOB JIMHEHHOTO orepaTopa (2 yaca)

1. CoOcTBeHHbBIE 3HaUEHUSI U COOCTBEHHBIE BEKTOPHI JTUHEIHOTO omepaTtopa. JIuHeitHas
MOJIeJIb OOMEHA.

2. Pemenue 3anau:
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. Ha HaXOXJIeHWEe COOCTBEHHBIX 3HAUCHUM JTUHEHHOTO OTepaTopa,
o HAXO0XJIEHHE COOCTBEHHBIX BEKTOPOB JIMHEHHOTO ONepaTopa

Pa3/:[eJ1 3. AHaimuTHdeckas TCOMETPHA HA IIJIOCKOCTH U B IPOCTPAHCTBE

ITpakTnueckoe 3ansatue 11. [Ipsmas nuHMs Ha IIOCKOCTH (2 yaca)

1. Paznuunble ypaBHEHUS NpPSIMOH Ha IJIOCKOCTH. YTOJ MEXIY HpPSIMBIMM, YCJIOBUS
[apaJUIEIbHOCTH U NEPIEHANKYISIPHOCTH NPSAMBIX, PACCTOSIHUE OT TOUYKH J10 MPSIMOI

2. Pemenue 3amau:

. Pemenue 3a1a4 Ha HAXOKICHUE PA3JIUYHBIX BUJOB YPABHEHHUIN NPSAMON HA INIOCKOCTH
. Pemenue 3a1a4 Ha HAXOXKACHHUE YIiia MEXY IPSIMBIMU

° Pewrenue 3aau Ha onpeneneHne NapajuieIbHOCTH U IEPIEHIUKYIISIPHOCTH MPSMBIX
ITpaktrueckoe 3ansatue 12. [Ipsimast 1 II0CKOCTh B MpOoCcTpaHCTBE (2 yaca)

1. VYpaBHEHHs IUIOCKOCTH B MPOCTPAHCTBE YTOJN MEXAY IUIOCKOCTSIMH, YCIOBHUS
MapaJyIeIbHOCTH U MEPIEHIUKYISIPHOCTH IBYX INIOCKOCTEH.

2. VYpaBHEHHs NpPAMOW B IPOCTPAHCTBE. YTOJ MEXAY HIPSIMBIMM B IIPOCTPAHCTBE.

YcnoBre napajuielIbHOCTH M NEPIICHAUKYIIIPHOCTH MPSIMBIX B TPOCTPAHCTBE.
3. Pemenne 3agauq:

o Pemenune 3agauy Ha HaXO0XKIECHUE pAa3IMYHBIX BHUJOB YPAaBHEHHMH IUIOCKOCTH B
IIPOCTPAHCTBE
. Pemenne 3amady Ha HaxoOXKJIEHHE pPa3IWYHBIX BHJOB YPAaBHEHUH NPSIMOM B
IIPOCTPAHCTBE
o Pemenne 3amady Ha HaxOXACHHE YIVIa MEXAY MNPAMBIMH, Ha OIpEAciICHUuE

MapaJuICJIbHOCTH U NCPHCH ANKYIIIPHOCTH NIPSAMBIX

Pa3nen 4. BBenenue B ananus

[Ipaktuueckoe 3anstue 13. Haxoxxnenue cBoicTB QyHkuuu. (2 gyaca)

1. OcHoBHble cBoiicTBa pyHKIMK. Knaccudukanus Gynkiuil. OCHOBHBIE 3lIeMEHTapHbIE
¢byHkun 1 ux rpapuku. Cnoxnast Qynkuus. O6parnas pyHkuus. OyHkus, 3aJaHHAS
HesiBHO. [IpeoOpazoBanue rpadukoB QpyHKIUIA.

2. Pemenue 3anau:

o uccieoBaHus pyHKIMI Ha MOHOTOHHOCTD

o uccieoBaHus QyHKIMA Ha OrpaHUYEHHOCTD

o uccieioBaHusl QyHKIMHM Ha YETHOCTb

[Tpaktuyeckoe 3anstue 14. Beruucnenue npenenoB GyHKIuUH. (2 gaca)

1. [Ipenen ¢ynkunuum B OGeckoHeuHoctd. [Ipenen ¢yHkium B Touke (mo Komwm u mo
['eiine). OcHOBHBIE TeopeMbl O mpeaenax (QyHKuud. beckoHeuHO Maiible M OECKOHEYHO
OonpiMe  BENMYMHBI, WX  CBOMcTBAa.  3amMeuarenbHble — mpenensl.  Packpeitue

HEOIPEAETIEHHOCTEN Pa3IMUYHbIX TUIIOB.

Pemenue 3amau:

Jloka3aTenbCTBO MPEAEIIOB IO ONPEAETIEHNUIO
Brruncnenue npenena GyHKIIMH Ha OECKOHEYHOCTH.
Brruucnenue npenena GyHKIIUNA B TOUKE.
PackpbITe OCHOBHBIX HEONIPEIETEHHOCTEMN

e o o o l\)

[IpakTuueckoe 3anstue 15. MccnenoBanne QPyHKIMN HAa HEMPEPHIBHOCTh. (2 Yaca)

1. HenpepbiBHOCTh (hyHKIMI B TOUKe W Ha uHTepBase. Knaccudukanus Touek paspbiBa.
CaotiicTBa (yHKIMI, HEMIPEphIBHBIX B TOUKe. CBOICTBA (PYHKIIMIA, HEMPEPBHIBHBIX HAa OTPE3KE.
2. Pemenue 3anau:

. NccnenoBanmne GpyHK1Mi Ha HEMPEPHIBHOCTh

e OnpenesieHne TOYEK pa3pbiBa

Paznen 5. luddepennmanbioe ucuncienue GyHKIUi o1HOM nepeMeHHON

[TpakTuueckoe 3anstue 16-17. HaxoxxaeHus npon3BoAHBIX GyHKIHHA (4 daca)
1. Ornpenenenue MPOU3BOJHOM, €€ T€OMETPUUECKHI, MEXaHUUECKUI M 3KOHOMUYECKHI
cMmbicit. OcHoBHbIe TpaBuia auddepennupoBanus. [Ipow3BogHas CIOXHONW W OOpaTHOM,
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HessBHOM (pynkmuit. Jlorapudmuaeckoe muddepennupoBanne. Mcmnonap3oBaHWE TMOHATHS
IIPOU3BOJHON B JKOHOMHUKE.

Pemrenue 3agau:

Ha npumMeHeHune reomeTpuiyeckoro, 5KOHOMUYECKOT0 CMbICIIAa ITPOU3BOIHOM
Brruuciienue npon3BOAHBIX CIOKHBIX (QYHKIUH

Brruucrienne mpon3BOAHBIX HESIBHBIX (DYHKIIMN

Brruuciienue npon3BOAHBIX 00OPATHBIX (PYHKITHIA

[Tpumenenue norapudmuyeckoro audhepeHpoBaHus

e o o o o I'\)

[TpakTrueckoe 3anstue 18. MccinenoBanue GyHKIIUNA ¢ TOMOIIBIO TPOU3BOAHON U MIOCTPOCHHE
rpa¢ukoB (2 yaca)

1. [IpusHaku Bo3pacTaHus U yObIBaHHS (QYHKIIMH. DKCTPEMYMbI (DYHKITUH, HEOOXOIUMOE
U JIOCTAaTOYHbIE YCJIOBUs 3KcTpemyMma ¢yHkuuu. HambGonbliee W HauMeHbIee 3HAUYCHUS
dbyHKIIMM Ha oTpe3ke. Brimyknocts rpadguka GyHkuuu. JloctaTouHoe yCIOBUE BBITYKIOCTH
¢ynkuuu. Toukn mepern6a. HeoOxoammoe u JA0CTaTOYHOE YCIIOBHS Iepernda. ACHMITOTHI
dbyukun. [IpumeHneHne Npon3BOAHON K UCCIEeI0OBAaHUIO (DYHKIIMU U TOCTPOCHUIO ee rpaduka:
cXeMa IOJIHOTO UCCIICAOBAHUS (PYHKITUH.

2. Pemenue 3amau:
. HccnenoBanue GyHKIHIA C TOMOIIBIO MPOU3BOAHON U IOCTPOCHUE TPaPHUKOB
o HaxoxeHre HanMeHBIIero M HanOOJIbIIEero 3HaYeHUs QYHKINN

Paznen 6. Inddepennmansnoe ncuncnenne yHKIMI HECKOJIBKUX MEPEMEHHBIX

[Tpaktuyeckoe 3anstue 19. HaxoxaeHue s3kcTpeMyMoB (QyHKIMH JBYX NepeMEHHbIX. (2 yaca)
1. @yHKIMKM ABYX IepeMeHHbIX. JIluHum ypoBHsA. YacTHble NpPOM3BOAHBIE U
mupdepeHMpyeMocTs  QYHKIMU  JABYX IEPEMEHHbIX. OKCTpeMyM (QYHKIMHM  JIBYX
nepeMeHHbIX. HeoOxonumoe u 1octaTouHOe YCIOBHE 3KCTPEMyMa.

2. Pemenue 3amau:
° HaxoxneHne 9acTHBIX TPOU3BOTHBIX (YHKIIMH JBYX TIEPEMEHHBIX
° Haxoxaerne sxctpemyma GyHKITHH JIBYX MTEPEMEHHBIX

Paszpnen 7. IHTerpanbHOe HCUUCICHUE

[Ipaktuueckoe 3anstue 20. HaxoxaeHue HeonpeIeIeHHbIX HHTETrpajos . (2 yaca)

1. HeonpeneneHuslii uHTerpain. I'eoMeTpuyeckHil CMBICI HEOIPEIEJIEHHOr0 WHTerpasia.
CaolicTBa HeorpeaeaeHHoro nuTerpana. OCHOBHbIE METOAbI HHTETPUPOBAHUS.

2. Pemenue 3anau:

o HenocpencTBeHHOE HHTETPUPOBAHHUE.
o WHuTerpupoBanne METOJ0M 3aMEHBI IEPEMEHHOM.
o HaxoxaeHne nHTerpajoB METOJJOM HHTEIPUPOBAHHUS 10 YACTSIM.

[IpakTuueckoe 3anstue 21. Beruncienue onpeneneHHoro nuTerpaia . (2 gaca)

1. Ompenenennslii uHTErpai. ['eomMeTpudeckuil U KOHOMUYECKUN CMBICI OIMpPENEICHHOTO
uaTerpaia. CBOMCTBA ONPEIeIICHHOTO HHTETpayia. BeIYHCIIeHHE ONpe/IeICHHOTO HHTErpajia

2. Pemenue 3amau:

o Brruucnenue onpeneneHHoro MHTerpana Ha OCHOBaHWH OIIPEEIICHNs] HHTErpaa.

. Brruncnenue onpeneaceHHOro MHTErpansa METOAOM 3aMEHbl MEPEMEHHOW U METOAO0M
WHTETPUPOBAHUS 110 YaCTSIM.

o [IpunokeHne onpeneseHHOr0 HHTErpaa.

[IpakTuueckoe 3anstue 22. Haxoxaenne HeCOOCTBEHHBIX U ABOMHBIX WHTETpasos . (2 daca)
1. Heco6ctBennbie wunTerpansl I u Il poma. Cxopsmuiics W pacxomsuiuiics

HECOOCTBEHHBI uHTerpan. JIBoilHble wuHTErpanbpl, HuX cBoiicTBa. (OCHOBHBIE Ciy4au
BBIYMCIICHHs] IBOMHOIO HHTErpaJia B IPSIMOYTOJIbHBIX KOOPAUHATAX.

2. Pemenue 3amay:

. Bbruuciienne  HEcOOCTBEHHOrOo  HMHTErpajia ¢  OECKOHEYHBIMH  IIpelesiaMH
UHTETPUPOBAHMUSL.

° Brrurcienne HecOOCTBEHHOTO HHTErpalia OT Pa3phIBHON (DYHKIIHH.
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) Brrunciienne JBOMHBIX MHTETPajioB

Paznen 8. luddepennmanbapie ypaBHEHUS. Psibl

[TpakTuyeckoe 3anarue 23-24. Pemenune audQepeHnnanbHbIX YpaBHEHHH MEPBOTO MOPSAKA .
(4 gaca)

1. OO0bIKHOBEHHBIE TU(QepeHInaIbHbIE YPaBHEHUS TIepBOro nopsaka. Odmiee n yacTHOE
pemenue. 3amaya Komu. Bunel nuddepenumanbHbix ypaBHEHHM MEpBOrO MOPAIKA, HX
peleHue.

2. Pemenue 3amauy:

. Pemenne nuddepeHnnanbHbIX ypaBHEHHH C PA3/ENCHHBIMH U Pa3AeSIFOIIUMUCS
IIEPEMEHHBIMH.

o Pemenue ognopoHbix nuddepeHanbHbIX ypaBHEHUH EePBOTro NOPSAKa.

o Pemenue nuHeitHbIX TuddepeHInanbHbIX ypaBHEHUH epBOro MOPsIKa.

. Pemenue ypaBuenus beprysim

[IpakTuueckoe 3anstue 25. MccnenoBanue cXoAMMOCTH YUCIOBBIX PsiIoB. (2 yaca)

1. Omnpenenenue 4YUCIOBOrO psga, cymma psnga. Teopema (HeoOxomumerii mpusHak

CXOIMMOCTH psifia), CICJACTBHE M3 TEOPEMbI O PACXOIUMOCTH psja. JlocTaTOYHbIC MPU3HAKU
CXOJMMOCTH 3HAKOIIOCTOSHHBIX PS/IOB.

2. 3Hakouepenyomuecs U 3HaKonepeMeHHble  psanpl.  [Ipu3Hak  cxoxumocTu
3HaKouepeayromerocs psjaa (npusHak JleiiOnuia). AGCOIIOTHAS U YCIIOBHASI CXOAMMOCTH

3. Pemenne 3amau:

. Ha HaXOXJICHHs CyMMBI psijia

. Ha UCCIIC0BAHNE CXOAMMOCTH 3HAKOIIOCTOSHHBIX PSIJIOB

. Ha MCCJICIOBAHUE CXOJUMOCTH 3HAKOYEPEIYIOIUXCS PSIJIOB

4.4. Conep:xanue caMOCTOSITEIbHOI paboThl

Pa3)1e.111,1, TEMbI, JMJAKTHYCCKHUEC CINHHUIIbI

Pasznen 1. AnreGpa matpuig

Tema 1. Matpuubt
1. JluneitHas 3aBUCIMOCTBH CTPOK MaTPHIIBI.
2. BbInoJIHEHUE TUIIOBBIX 3aJaHUM 10 TEME

Tema 2. OOpatHas MaTpuLa

1. DnemenTapHble npeoOpa3zoBaHMs MATPUIIbl. DKBUBAJIEHTHOCTh MATpPHII.

2. Panr matpulisl 1 criocoObl ero BerunciaeHus. CBoMCTBa paHra MaTpuilbl. ba3ucHslit MUHOD
MaTpulibl. Teopema o paHre MaTpHUIIbI.

3. BbInosjHeHue TUMOBBIX 33JJaHUN IO TEMe

Tema 3. Cuctembl JIMHEHHBIX aIreOpanvdeckux ypaBHEHUN

1. TIlpumenenue meronoB I'aycca m JKopmano — [aycca K peIIEHHIO CUCTEM JIMHEHHBIX
YpaBHEHUM.

2. BpinmonHeHue TUNOBBIX 331aHUH 110 TeMe

Tema 4. UccrienoBanue CUCTEMBI M JIMHEHMHBIX YPABHEHUN C N HEU3BECTHBIMHU

1. CucreMbl TUHEHHBIX OJJHOPOIHBIX ypaBHeHUN. DyH/IaMEHTANbHAS CUCTEMA PEIIICHHIA.
2. Mopens JIeoHThEBAa MHOTOOTPACIICBON YKOHOMHUKH (OaJTaHCOBBIN aHAIIN3).

3. BrinoyiHEHNE TUIIOBBIX 3aJaHUM 10 TEME

Paznen 2. BekTopHas anrebpa

Tema 5. DneMeHThI BEKTOPHOU anredpbl

1. BexkTopHOE€ TpOU3BEACHHE BEKTOPOB, €ro CBOWCTBA. BbIpakeHHEe BEKTOPHOTO
MPOU3BEJICHUS Yepe3 KOOPANUHATHI BEKTOPOB.

2. CmemiaHHOe TIPOW3BEICHHWE BEKTOPOB, €ro CBOWCTBA. BrIpakeHHE CMEIIAaHHOTO
MIPOU3BEJCHHUS Yepe3 KOOPAUHATHI BEKTOPOB

3. BrInonHenne THIIOBLIX 3aJaHUH 10 TEME

Tema 6. JInneliHble BEKTOPHBIE MPOCTPAHCTBA
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1. Tlepexom k HOBOMY ©0a3Wcy B JHMHEHHOM TIPOCTPAHCTBE. 3aBUCUMOCTH MEXKIY
KOOpJMHATAMU BEKTOPA B pa3HbIX Oa3ucax.
2. BpinosiHeHUE TUNOBBIX 33JaHUH 1O TEMe

Tema7. JIunelinple 0TOOpaXKeHUS
1. Jluueiinas mozxeis OOMeHa.
2. BrIloiHeHnEe TUITOBBIX 3aJaHUH 110 TEME

Paaz[en 3. AHanmuTadeckas reoOMETPHA HA INIOCKOCTHU M B IIPOCTPAHCTBEC

Tewma 8. JIuHus Ha MIIOCKOCTH

1. Kpusbie Broporo nopsaka. OkpyxHocTs. KaHonudeckoe ypaBHeHue. CBOWCTBa KPUBOM,
OCHOBHBIE XapaKTEPUCTUKHU.

Omnunc. Kanonndeckoe ypaBHeHne. CBOMCTBAa KPUBOM, OCHOBHbBIC XapaKTEPUCTUKH.
I'unepOona. Kanonnueckoe ypaBHenue. CBoCTBa KpUBOM, OCHOBHBIE XapaKTEPUCTHUKHU.
[Tapa6ona. Kanonnyeckoe ypaBHeHHe. CBOHCTBAa KPUBOM, OCHOBHBIC XapaKTEPUCTUKH.
OO6nactp pemieHW JTUHEWHBIX HepaBeHCTB. ['paduueckuii MeTOx pelieHUs CHCTEMBI
JMHEHHBIX HEPAaBEHCTB C JIBYMsI HEHW3BECTHbIMU. O0JIaCTh pEIIeHUN CHCTEMbI JTMHEWHBIX
HEPABEHCTB.

arwnN

Tema 9. IIpsiMasi u TJIOCKOCTH B IPOCTPAHCTBE

1. Kanonuyeckoe ypaBHEHHE MPSIMON B IPOCTPAHCTBE.

2. YpaBHEHHE MPSAMOIl B MPOCTPAHCTBE, MPOXOAAIICH uepe3 IBe TOUKH.

3. OOmee ypaBHeHHE TIpsMOW B TpocTpaHcTBe. llepexon oOT o0mero ypaBHEHUS K
KaHOHHUYECKOMY.

4. VYron Mexay npsiMbIMHU B IPOCTPAHCTBE.

5. VYcnoBue napaiienbHOCTH U MEPIEHIUKYISIPHOCTH MPSMBIX B TPOCTPAHCTBE.

Pasgen 4. Beenenue B ananus

Tema 10. @yHkuuu

1. TloHsATHE KOMIUIEKCHOTO YHCia, AEUCTBUS HAJl KOMIUIEKCHBIMH YHCIIaMHU.
2. OOparHas QyHKIHS.

3. IIpeobpazoBanue rpagukoB QyHKIHIA.

4. TlpuMeHeHue QyHKIMHA B SKOHOMHUKE.

5. BbInosjHeHue TUMOBBIX 33JJaHUN IO TEMeE

Tema 11. [Ipenenst GpyHKIUI

1. Yucnossle nocneaoBaTeabHOCTH. OrpaHMUEHHBIE U MOHOTOHHBIE ITOCIIE10BATEIbHOCTH.

2. Tlpemen YuCIIOBOH MOCIIEIOBATEILHOCTU. [ €OMETPHUECKHI CMBICT Tpeleina YHCIOBOM
NocJIe10BaTeNbHOCTH. [Ipu3HaKK cylecTBOBaHUS Ipeea.

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

4. PackppiTHE HEONPENEIEHHOCTEH pa3IMUHbIX THUIIOB.

5. BhinosiHeHHE TUNOBBIX 33JaHUH 1O TEME

Tema 12. HenpepbIBHOCTH QyHKIIUI
1. CsaoiicTBa hyHKIIUH, HETIPEPHIBHBIX Ha OTPE3KE.
2. BpinmonHeHue TUNOBBIX 331aHUH 110 TeMe

Paznen 5. luddepennmansuoe ncuncnenne GyHKIUNH 0JHONW EPEMEHHOMN

Tema 13. [IpousBoanas u nuddepenuan GyHKIUN

1. TlpousBonHas oOpaTHOH PyHKIMH

2. Tlpow3BoaHbIE BBICIINX TOPSIIKOB.

3. Hcnonb3oBaHue NOHATHS IPOU3BOJAHOM B SKOHOMHUKE.

4. Tlonstue muddepennmana Qynkmuu. CpoiictBa auddepennuana. MHBapHaHTHOCTH
muddepeHnmana.

5. Juddepennuansl BHICIINX TOPSAKOB.

6. BpInmonHeHue THNOBBIX 331aHUH 110 TeMe

Tema 14. [TpunoxxeHue mpou3BOAHON
1. OcnoBuble TeopeMsl 0 nuddepenpoBanun pyHkuuu: Teopema depma teopema Poss,
teopeMa Jlarpanxa, Teopema Komn.
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o

[IpaBuio Jlonurans ajs BBIYUCICHHUS HEONPEAETIECHHOCTEM.

3. Haumbonbmee u HauMeHbllIee 3HAYCHHUS (QYHKUIUMU HA OTpe3Ke. AJITOPUTM OTBICKAHUS
HauOOJIBIIEr0 U HAMMEHBIIET0 3HAYCHUH HeNPEepbIBHON (PYHKIIUHM HA OTPE3KeE.

4. BpINonHEHNE TUIOBBIX 3a/laHUi 110 TeEME

Paznen 6. [Iluddepennmanbaoe ncuncinenne GyHKINNA HECKOIbKUX MTePEMEHHBIX

Tema 15. @yHKIIMM HECKOIBKUX TEPEMEHHBIX

ITpenen u HenpPepbIBHOCTh (PYHKIIUH JIBYX MEPEMEHHBIX.

Juddepennman GpyHKIHM IBYX TEPEMEHHBIX.

I'pamuent GyHKIMM.

Haubosnpiee u HanMeHblee 3HaYeHUS (QYHKIIMH B 3aMKHYTOH OTpaHMYCHHOH 00JacTu.

@DYHKIMY HECKOJIBKUX IIEPEMEHHBIX B dKOHOMUYECKON TEOPHH.

BrlnosiHeHNE TUIOBBIX 3aJaHUI 110 TEME

TeMa 16. ITepBooOpa3Has GyHKIIMS U HEONPEACIECHHBIN HHTETpa

1. Tlpocreiimme panuoHanbHBIe ApoOH. MHTErpupoBaHHEe NPOCTEHIIMX PAMOHAIBHBIX
npoOeit. MHTerprpoBaHne palioHaIbHBIX IPOOEH.

2. WuterpupoBaHue TPUTOHOMETPHUYECKMX (QyHKIWH. HWHTerpumpoBaHue mpocTeHImmx
UppanvoHaIbHbIX QyHKIMHA. IHTErpaisl, «Hebepyimecs» B 3J1€MEHTapHbIX (PYHKIUIX.

3. BrImonHeHne TUIIOBBIX 33JJaHUN TIO TEME

Tema 17. OnipeneneHHbld UHTETpall

1. 3apmaua o BeluMCIEHUH 00BEMA BBIITYCKAEMOM MPOTYKIUH.

2. HMuTerpan ¢ nepeMeHHbIM BEPXHUM MPEIEIIOM.

3. Teopema 0 MPOM3BOAHON MHTETPAJIA C IEPEMEHHBIM BEPXHUM IIPEIEIOM.

4. BplnoJHEHUE TUIIOBBIX 33JJaHUN IO TEME

Tema 18. HecoOcTBeHHBIE U ABOWHbBIE HWHTETPAJIbI

1. IlpubGnukeHHbIe METO/bI BBIYHUCIIEHUS ONPEICIEHHBIX HHTETPAJIOB

2. Hcnonp3oBaHue MOHATHS UHTETPATa B YKOHOMHKE

3. BbInosjHeHue TUIOBBIX 33JJaHUN IO TEMeE

Pasnen 8. luddepennmanpubie ypaBHeHus. Psibl

Tema 19. luddepenunanbable ypaBHEHUS IEPBOrO NOpsIKa

1. Meron Jlarpanxka (MeToJ BapuallMH MPOU3BOJIBHBIX MOCTOSIHHBIX) PELICHUs JTHMHEHHBIX
HEOJIHOPO/IHBIX YPAaBHEHUH NEPBOI0 MOPSAIKA.

2. VYpaBHenue bepHymny, ero pemiexue.

3. Hcnonp3oBanue nudepeHImaIbHbIX ypaBHEHUH B SKOHOMUYECKON JTMHAMHKE

4. BpInoJHEHUE TUIIOBBIX 33JJaHUN IO TEMeE

Tema 20. UnucnoBsie U CTETICHHBIE PSIIBI

1. TlonsTue creneHHoro psna. Paguyc, MHTEpBaaI CXOJUMOCTH CTETIEHHOTO psiJia.

2. Psaner Teiinopa u Makiiopena. Pa3ioxeHus s5ieMeHTapHbBIX QYHKITUH B P,

3. BrInosjHeHue TUMIOBBIX 33JJaHUN IO TEMe

I e

5. KOHTPOJIb KAYECTBA OCBOEHUSA JUCIUIIJINHBbI

Texymuil KOHTPOIb U IIPOMEKYTOUHAsL aTTECTALUsl OCYIIECTBIISIOTCS B COOTBETCTBUU C
«lTonoxenneM O TeKymeM KOHTPOJE YCIEBAEMOCTH M IPOMEKYTOYHOM aTTeCTaluu
oOyyaromuxcs B ABTOHOMHOM HeKOMMepueckoil opranuzanuu «OOpa3oBarenbHas OpraHu3alus
BbICILIEr0 00pa30BaHUM» «Y HUBEPCUTET SKOHOMHUKHU U YIIPABICHUS».

Bun mpomexyrouHoM —arrecranuMu  —  3a4deT, Ok3aMeH. @PopMa IpoBeneHUS
MIPOMEKYTOYHON aTTECTAMN — MUCbMEHHBIN K3aMEH.

@OHI OLIEHOYHBIX CPEICTB 10 JUCLMILIMHE IIPUBEJEH B IIpuiioxkeHun Kk PITJI.
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6. YYAEBHO-METOJNMYECKOE OBECIIEYEHHUE JUCHUIIJIMHbBI

1. Inapesa I'.B., Bricmas MaTeMaTHKa: ONOPHBIA KOHCIEKT JIGKUUH /
I'.B..IlInapea. — Cumdepononas: AHO «OOBO» «YHuUBEpCUTET 3KOHOMHKU U YIPABICHUS,
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 SKOHOMHUKH U yIIpaBiieHus», 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 yripaBieHus», 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 (kBanudukaus — Oakanasp) / . B. [llmapeBa. —
Cumdeponons : YHuUBEpCHUTET 3KOHOMUKHM U ympasienus, 2020. — 57 c¢. — Teker :
anektpoHHbt // Iludposoit obpaszoBatenbubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/101397.html. — Pexxum goctyma: ajist aBTOPU3HP. TOJIb30BaTeei

S. [[InapeBa, I'. B. Marematudueckuii aHaJIM3 :@ METOAMYECKUE YKa3aHUA 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 goctymna: ajisi aBTOpU3Hp. HOJIb30BaTeeH

6. napeBa, I'. B. Boicmas wMarematuka. Jluneitnas anrebpa : yueGHO-
METOANYECKOe T0co0ne (PEKOMEHIAINH 110 CAaMOCTOSITEIbHOMY M3Y4YEeHHUIO AucuuIumael) / I, B.
[MuapeBa. — Cumdepornonb : YHUBEPCUTET dKOHOMHUKU U ympasienus, 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. IEPEYEHb OCHOBHOM 1 JONOJHUTEJLHON YUEBHOM JUTEPATYPBI,
HEOBXOJAUMOI 1JIS1 OCBOEHUS JUCIMIIIAHBI

@) 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. Cucrembl JTUHEHHBIX 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  obpazoBatenbubiii  pecypc I[PR SMART :  [caiit] —  URL:
https://www.iprbookshop.ru/119112.html. (nara oGpamenus: 16.01.2026). — Pexum gocryma:
JUIS aBTOPHU3HP. MOJIb30BaTeNei

3. boponuna, E. b. Maremaruueckuii ananus : yue6Hoe nmocodbue / E. b. boponuna.
— 2-e u3n. — CapatoB : Hayuynas kuwura, 2019. — 159 ¢. — ISBN 978-5-9758-1745-7. —
Tekcr : snextponuslit / [{udposoit odpazoBarenshbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/81022.html. (mata ob6pamenus: 16.01.2026). — Pexum noctyna:
JUIS aBTOPU3HP. MOJIb30BaTENCH

0) oononnumenvHaa Tumepamypa.
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1. I'ymait, T. A. Marematuka Ui CTYACHTOB SKOHOMMYECKHX HAIPABJICHUH :
yaebnoe mocooue / T. A. I'ymait, A. ®@. [lomromonora, B. A. XykoBa. — CraBpomnoisb :

CraBpOonoJbCKUI TocynapcTBEHHBIN arpapHblii yHuBepcuter, 2021. — 88 c. — Tekcr :
anextpoHHed // IludpoBoii obpazoBarenbhbli pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/121748.html. — Pexxum moctymna: aisi aBTOpU3HUP. MOJIb30BaTENCH

(mara obpamenus: 16.01.2026).

8. IEPEYEHb PECYPCOB UH®OPMAIIMOHHO-TEJJEKOMMYHUKAIIMOHHOM
CETU «<MHTEPHET», HEOBXOJAUMBbIX J1JIsA OCBOEHUA JUCHUITJINHBI

1. WNudopmannonno-npaBoBoii mopran «l'apant»: oduumanbheii caiit. — URL:
http://www.garant.ru — TekcT: 3JIeKTPOHHBIHA.

2. udposoii obpazoBarenbhblii pecype «IPRsmart»: opunmaneasiii caiir. — URL:
http:// www.iprbookshop.ru/ — Tekcr: 31eKTpOHHBIA.

3. DNEeKTPOHHBIA CHpaBOYHUK 10 MaTtemaruke «[IpukimagHas MaTemMaTHKay:

ounuaneueii caitr. — URL: http://www.pm298.ru/ — TekcT: 31eKTpOHHBIIA.

9. METOAUYECKHUE YKA3AHUA JJISA OBYUYAIOLIIUXCA
1O OCBOEHUMIO JTNCHUITJIMHBbI

[Ipu npoBeneHuil JEKUMH, CEMUHAPCKUX (MPAKTUYECKUX) 3aHATUH, CaMOCTOSATEIbHON
pabote o0yyaromuxcsi NPUMEHSAIOTCS MHTEPaKTHBHbIE (POPMBI MPOBEICHUS 3aHATUN C IIEIIbIO
HOTPYKEHUSI 00YJalOIIUXCS B peIbHYI0 atMoc(epy MpodhecCHOHAIBHOTO COTPYIHHYECTBA TIO
paspelieHuto npolieM, ONTUMaIbHOM BEIpaOOTKM HABBIKOB M KayecTB OyAyILEro CreruaaucTa.
WuTepakTiBHBIE (OPMBI IPOBEICHHS 3aHATUH TpeAIonaraloT o0ydyeHne B coTpyaanyecTse. Bee
YYaCTHUKHM 00pa3zoBaTeIbHOIO Ipolecca (IpernojaBaTesb U 00ydarourecs) B3auMOAECHCTBYIOT
JIpyr ¢ ApyroMm, oOMEHHBAIOTCS MHPOpMaIueil, COBMECTHO PELIAIOT MPOOJIEMbl, MOAETUPYIOT
CUTYALHIO.

B yue6HOM mpoliecce UCTIOIb3YIOTCS HHTEPAaKTUBHBIE (POPMBI 3aHATH:

- TBOpHYECKOE 3aJaHHe. BBIMOTHEHNE TBOPUECKUX 3aJaHUl TpeOyeT OoT 00ydaromerocs
BOCIPOM3BEICHUE MOIYYEHHON paHee HHpopMaluu B hopme, onpeaensieMoil mpenojaBaTeiiem,
U TpeOyroleil TBOpUYECKOro MOaX0/1a;

- rpynnoBoe oOcyxaeHue. ['pynmnoBoe o0CcyxkaeHre Koro-mudo BONpoca HAIpaBJIEHO Ha
JOCTMDKEHUM JIy4YIIero B3aUMONOHUMAHMS M CIOCOOCTBYET JIYYIIEMY YCBOEHHMIO H3y4aeMOro
MaTepuaia.

B xozme ocBoeHUs TUCHMITIMHBI IPU MPOBEICHUM KOHTAKTHBIX 3aHSATHH HCIIOJIB3YOTCS
ciaenyromue (GopMbl 00ydeHHs, CIMOCOOCTBYIOMKME (HOPMHUPOBAHUIO KOMITETEHIIMMA: JICKIUH-
JMCKYCCHM; Kelc-MeToM; pelleHHe 3ajay; CUTYallMOHHBIH aHaiu3; oOCyxkJaeHue pedepaToB U
JIOKJIaJI0B; pa3pabOTKa IPyNIOBLIX MPOEKTOB; BCTPEUU C MPEACTABUTENSIMU FOCYAAPCTBEHHBIX U
0O0IIeCTBEHHBIX OpraHU3aIHA.

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, UCOJIb3YEMBIX ITPH
OCYHECTBJIEHUAU OBPA30OBATEJIBHOI'O ITPOLECCA IO JUCHUIIJIMHE,
BKJUIIOYASA IEPEYEHD ITPOT'PAMMHOI'O OBECIIEYHEHUSA 1
NHP®OPMALINOHHBIX CITPABOYHBIX CUCTEM (ITPU HEOBXOJIUMOCTHN)

B mpomecce NEKIMOHHBIX M TPAKTHYECKUX 3aHATHH HCHOJB3YETCS CIeayolee
porpaMMHOe 0OecrieyeHHe:

*mporpammbl, obecrmeunBaronue JOCTynm B ceTh  «MHTepHeT»  (Hampumep,
«Googlechromey);

*[porpamMMBbl, IEMOHCTPAIIMU BHJIEO MaTEPHAIIOB (HarpuMep, mpourpsiBaresb « Windows
MediaPlayer»);
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*mporpaMMbl Uil JAEMOHCTpallMd M CO3AaHUs Tpe3eHTauui (Hampumep, «Microsoft
PowerPoint»).
*TaOnuaHbId nporeccop (Harmpumep, «Microsoft Excely).

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

Jliis periogaBaHusl JUCIUILTMHBI TPEOYIOTCS CIICIMATbHBIE MAaTePHAIbHO-TEXHUYCCKHE
cpeacTBa (KOMIIBIOTEpHBIE Kiacchl M T.I.). Bo Bpems JEKIMOHHBIX 3aHSATHH, KOTOpbIE
MPOBOASATCS B OOJBIION ayIWTOPUHU, UCIOIB30BAaTh MPOEKTOP IS JEMOHCTpAIMH CIANOB,
cXeMm, TaOJIMIl M TPOYEero Marepuaia, MyJIbTHMEAHiHbIC mpoekTopsl Epson, BenqViewSonic;
9KpaHbl AJI POEKTOPOB; HOYTOYKH Asus, Lenovo, MEKPO(OHBI.

[TepeueHbINIIEH3MOHHOTOUCBOOOTHOPACTIPOCTPAHAEMOT OTIPOT PAMMHOT000€CTICYeHH S, BT
OMUYHCIICOTeUeCTBEHHOTOnpou3BoacTBa: Microsoft, Windows, Microsoft Office, Libre Office,
Apxwuarop 7-zip,Adobe Reader, Koncynprant Ilmtoc, Kaspersky Security, VLC, Media Player,
IIpomereil.
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