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HNuaexe AucuunJIMHbI M0
Y4eOHOMY ILIAHY

HaunmeHnoBanmne JUCHHUITHHEI

B1.0.09 Bricniasg MmaTeMaTukKa
Lenb nzyyenus dopMUpoBaHUE y 00YUYAIOIIMXCA CUCTEMbl 3HAHUM M HABBIKOB 10
IIUCUAIUINHBL BBICIICH MaTeMaTHKe, HEOOXOAUMBIX ISl PEIICHUS MTOCTABICHHBIX

3aga4.

MecTo TUCUMITIIMHEI B
ctpyktype OIIOIT

JucuumMHa OTHOCHUTCS K oOsi3arenbHOM vactu  Onoka 1.
«ucuurumabl (MOIYH)» MporpaMMbl OakanaBpuara

KomnereHium,
dhopmupyembie B
pe3ylibTaTe OCBOCHUS

VK-1

U CIATIINHEBI
Copnepxanue Paznen 1. AnreGpa maTpuig
JYACIUIUINHEI Tema 1. Marpuiisbl.

Tema 2. OOpaTHas MmaTpuIa
Tema 3. CucteMbl JTMHEHHBIX adredpanuecKux ypaBHEHHMH.
Tema 4. WccnenoBanue cuCTeMbl m JIMHEWHBIX YpPaBHEHUH C n
HEU3BECTHBIMHU.
Pazgen 2. Bekropnas anre6pa
Tema 5. DneMeHThI BEKTOPHOM anreopbl
Tema 6. JIuneiiHble BEKTOPHbBIE IPOCTPAHCTBA
Tema7. JIunelinple 0TOOpaKCHUS
Paznen 3. AHanuTuueckas reoMeTpHsi Ha IUIOCKOCTU U B

IPOCTPaHCTBE
Tema 8. JIunus Ha miI0CKOCTH
Tema 9. IIpsiMasi 1 TNIOCKOCTH B IPOCTPAHCTBE

Pasnen 4. Beenenue B aHanuz
Tema 10. ®yHkuuu
Tema 11. [Ipenenst pyHKIMI
Tema 12. HenpepbIBHOCTE QyHKIIUH

Paznen 5. uddepennmanbaoe ncuucinenne GyHKIUA 0OTHON
IIEpEMEHHOMN
Tema 13. [IpousBoanas u nuddepennman GyHKIUN
Tema 14. [IpunoxeHne npon3BOgHON
Paznen 6. luddepenunansuoe ucuucienne GyHKINN HECKOTBKUX
NIEPEMEHHBIX
Tema 15. @yHKIIMN HECKOIBKUX MEPEMEHHBIX

Paznen 7. MaTErpalibHOE UCUUCIIEHUE
Tema 16. IlepBooOpazHast GyHKIIHS U HEOTIPEACICHHBINH HHTETPal
Tema 17. OnpeneneHHbIN HHTETpA
Tema 18. HecoOcTBeHHBIE U ABOWHbBIE HWHTETPAIbI

Paznen 8. luddepenumansubie ypaBHeHUs. Psbl
Tema 19. luddepenunanbabie ypaBHEHUS IEPBOro MOpsIKa
Tema 20. YncaoBbIE ¥ CTENEHHBIE PSI/IbI

OO6m1ast Tpy10€MKOCTh
JUCITUTUTAHBI

OO0mas TpyIOEMKOCTh JTUCIHUIUIMHBI cocTaBisieT 10 3a4eTHBIX
equnuil (360 yacoB)

dopma TPOMEKYTOUHOU
aTTeCTallU

3auert, 3K3aMeH




COJEPKAHHUE

1. Lenp ¥ mnepeyeHb IUIAHUPYEMBIX pE3yJIbTaTOB OOyYEHUsS 10 JIUCLUIUIMHE,
COOTHECEHHBIX C IJIAHUPYEMbIMU pe3yJIbTaTaMU OCBOCHHUS MPOrpaMMbl OakaliaBpuaTa
2. Mecto aucuumiunsel B ctpykrype OITOII6akanaBpuara

3. O0beM [IUCHUMIUIMHBI B 3a4eTHBIX €IMHULAX C YKa3aHHEM KOJIMYecTBa
aKaJeMUYECKUX YacOB, BBIJCICHHBIX HAa KOHTAKTHYIO paboTy oOydarommxcsi c
npernoaaBaresnieM (10 BUAAM 3aHITHI) U Ha CaMOCTOSTENbHYIO paboTy 00y4aromuxcs

4. ConeprkaHue TUCHUIUIMHBI, CTPYKTYPUPOBAHHOE IO TeMaM (pa3jienam) ¢ yKa3aHUEM
OTBEJICHHOTO Ha HUX KOJMYECTBA aKaJ[EMUUYECKHX YacOB U BUIOB YUeOHBIX3aHATUI

5. KoHTpoJib KauecTBa OCBOEHUS TUCLIUIIIIMHBI

6. YueGHO-MeToIn4YecKoe obecredyeHne TUCIUTLINHbI

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

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

9. Meronuieckue yKa3aHus A1l 00yJaromuXcsi IO OCBOCHUIO JUCIIUTUTHHEI

10. Ilepeuenr MHGOPMAIMOHHBIX TEXHOJOTUH, HMCIONB3YyEMbIX IMPHU OCYIIECTBICHUU
00pa30BaTeNbHOTO Mpoliecca IO JUCHUIUIMHE, BKJIOYas IEpEYeHb IMPOrpaMMHOIO
obecrieueHrss © THPOPMAITMOHHBIX CIIPABOYHBIX CUCTEM (IIPU HEOOXOTUMOCTH )

11. Onucanme MaTepUANTbHO-TEXHUYECKOTO o00OecredeHusi, HeoO0XOAUMOro st
OCYIIIECTBIIEHUSI 00Pa30BaTEIBLHOTO MPoLiecca MO AUCIUILTUHE

12. ITpunoxenue k PI1J]

o1 o1

18
18

19

19

19

20

20



1.0EJIb 1 HEPEYEHD IIVTAHUPYEMBIX PE3YJIbTATOB OBYYEHMUA 110
JUCHUIIVIMHE, COOTHECEHHBIX C INTAHUPYEMbBIMU PE3YJIbTATAMUA
OCBOEHMSA TPOT'PAMMBI BAKAJIABPUATA

Lenpto u3yuyeHUs TUCHUILUIMHBI «Bpiciias mareMatuka» sBisercs (OpMUpPOBAHHE Y
O6yanOH_[I/IXC$I CHUCTEMBI 3HAaHMM M HaBBIKOB IO BBICIICH MaT€MaTHuKe, HCO6XOI{I/IMLIX AJId peIICHUA
IIOCTAaBJICHHbIX 3aaa4.

B pesymbrare ocoenus OIIOIl OakamaBpuata OOy4aroOUIUiiCsS JOJDKEH OBJANETh
CIICAYIOIIMMHU Pe3yJIbTaTaMu 00y4YeHUs 10 AUCIUIUIMHE!

Koabl Pe3yabTaTsl IlepeyeHs MIAHNPYEMBIX Pe3yJIbTATOB 00y4YeHH S
KOMIIeTeHIIUH OcBoenusaOIIOII 0 JMCIUILINHE
Cnoocoben VK-1.1 3Haer OCHOBBI CHCTEMHOIO IIOAXOIa K|

OCYIIECTBIISATh MOUCK, |OCYIIECTBICHUIO TMOUCKA, KPUTHUYECKOTO aHalu3a u
KPUTUYECKUH aHAIIM3 M |[CHHTEe3a MH(pOpMAalMK Ul PElICHUS ITOCTABJICHHBIX
cuHTe3 MHpOpMaIuKU, [3ajad;

npuMeHsATh cucteMHbli [YK-1.2.YMeeT npuMeHsTh CHUCTEMHBIM MOAXOJ Ha
MOJXOJ JIUISl PEIICHUs]  |OCHOBE IIOMCKA, KPUTHYECKOTO aHalIM3a W CHHTE3a
MOCTABJICHHBIX 33/1a4  [MHGOpPMAITUN L penieHus 3a1a4 B
podeccrnoHabHOM 00J1aCTH;

VK-1.3.Bnageer HaBBIKAMH IIOMCKa, CHHTE3a U
KpUTUYECKOrO0 aHalm3a WHPOpPMAIlMK B  CBOEH
MpodeCCHOHANIBPHOW 00JIACTH; BJIAJCET CHCTEMHBIM
[TOXOI0M JIJISl PEIICHUsI TOCTABJICHHBIX 3a/1a4.

YK-1

2.MECTO JUCIIMIIJIMHDBI B CTPYKTYPE OIIOIIl BAKAJTABPUATA

Jucnuminaa 51.0.09«BrIcimas MaTeMaTHKa» OTHOCUTCS K 00s3aTeNbHOM yacTh OJIoka 1.
«ducuunnunel (Moaynu)» yueOHoro miaHa OITOIT 6akanaBpuaTa o HalpaBIEHUIO MOATOTOBKU
38.03.05  busnec-undpopmaruka. JucuumiamHa — «Bpicmas — mMaTeMaTuka» — M3ydaercs
oOyuaromuMmucst o4Hoi popmbl 00ydeHusBl, 2 cemecTpax, OUHO-3a04HON (POpPMBI 0OYUEHHS — B
1, 2 cemecTpax.

3HaHMs, YMEHHS M HAaBBIKM, IIOJIyUEHHBbIE€ IPU HU3YUYEHUU AUCHMILIUHBI «BpIicias
MaTeMaTHKay, OyqyT HeoOXOAMMbI JJsi YIJIYyOJ€HHOIO U OCMBICIIEHHOTO BOCHPHUSATHS
JTUCIHUIUINH: «/{uckpeTHas MaTeMaTHKa», «CrnenuanbHble paszaesnbl MaTeMaTHKU»,
«Makpo3KOHOMUKa», «MHKPOIKOHOMHUKA», «IKOHOMETPUKA», «IKOHOMUKO-MAaTEMaTHUECKOE
MoJieIpoBaHuey, «CHUCTEMbI MOAEPKKU U METOAbI IPUHATHUS PELLICHUII.

Ob6nacte npohecCHOHAIBHOW JEATETbHOCTH, Ha KOTOPYIO OpPUEHTHPYeT AMCLUILIMHA
Briciias maremartuka, BimodaeT: 06 CBsA3b, HHPOPMAIMOHHBIE M KOMMYHUKAlMOHHbBIE
TEXHOJIOTHH.

Tunel 3ama4 W 3agaud NpodecCHOHAIbHOU JESITeNbHOCTH, K KOTOPBIM T'OTOBUTCS
o0yyaroImuiicsi, onpeieneHbl yueOHbIM TUIAHOM, 2 IMEHHO: OCYILECTBIISATH MOUCK, KPUTUYECKUN
aHAJIW3 U CUHTE3 MH(OpPMaLNU, MPUMEHSATh CUCTEMHBIM MOJXOJ JUIsl PEIIeHUs MOCTaBICHHBIX
3azad.



3.0BFbEM JUCLUIJINHBI B 3AUETHBIX EJUMHULAX C YKA3AHUEM
KOJIMYECTBA AKAJJEMUYECKHAX YACOB, BEIJIEJJEHHBIX HA KOHTAKTHYIO
PABOTY OBYYAIOIINXCS C IPENOJABATEJIEM (IIO BUIAM 3AHSITHI) 1
HA CAMOCTOSITEJILHYIO PABOTY OBYUAIOIUXCS

O6mmas TpyaoeMKocTh(00beM) auciuIuIuHbl cocTaBiser 10 3aueTHbIX enuHUI (3.€.), 360

aKaICMHUYCCKUX 4YacCoOB.

3.1. O0béM TUCHUILUIMHBI 10 BHIAM Y4eOHbIX 3aHATHI (B Yacax)

st ounoii popmbl 00yueHust
O6mas Tpyao€MKOCTh AucuuIUINHbBI cocTaBiseT 10 3auérhbix equani 360 yacos

O0BLEM TUCHUILTTHHBI

Bcero yacos

OO01ast TPYA0EMKOCTh TUCHUTUTHHBI 360
KonrtakTHas pabora 96
AynuropHas pabota(Bcero): 96
Ulexmm 46
CeMUHApBI, MPAKTHYCCKUE 3aHSITUS 50
CamocrosiTenbHast pabota o0ydaronmxcs (BCero) 228
KypcoBas pabota -

3auer I

DK3aMeH 36

JL1st 0uHO-3204HOM GopMbI 00yUeHUs!
O6mas Tpyao€MKOCTh AUCHUTUINHBI cocTaiseT 10 3auétnbix eaunui 360 yacos

O0BLEM TUCHUILINHBI

Bcero uyacos

OO01mas Tpy10eMKOCTh TUCITATUTHHBI 360
KonTtakTHas paboTa 78
AynuropHas pabota(Bcero): 78
Ulexnm 36
CeMuHapbl, NPaKTUYECKUE 3aHATUS 42
CamocrosTenbHas paboTa 00ydaronuxcs (BCero) 246
Kypcosast pabota -

3aueT ¥

DK3aMeH 36




4. COAEP)KAHUE JUCIUIIVIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3AEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJTEMAYECKHX YACOB U BUJIOB YYEBFHBIX 3AHATHIA

4.1. Pa3geanpl AUCHUIVIMHBI W TPYA0EMKOCTh IO BHAAM Y4YeOHBIX 3aHATHH (B
aKaJeMHU4YeCKHX Yyacax)

Bcero Kosau4yecTBo yacoB
KonrakTHasi pa6oTta Breayzur.
o pabora
=
2 HaumeHnoBaHue TeMbI o g Jlexnun IHpaxrmaec | Camocr.
s S A KHe pabora
C o Q ) o
S| &| 8| 8| 8|3
S & S e S I
Clcoc ||| @ |0
Pa3nen 1. Anreopa maTpuir 56 56 8 8 12 10 36 38
1. |Marpumpt 10 10 2 2 2 2 6 6
2. |OO0parHast MaTpHIa 14 14 2 2 2 2 10 10
3. |Cucrembl JIMHEHHBIX § 14 14 5 2 4 4 8 3
areOpanvyecKnx ypaBHEHUHN
4. |HUccnenoBaHue CUCTEMBI M
JUHEHHBIX YpaBHEHUH C n 18 18 2 2 4 2 12 14
HEU3BECTHBIMHU
Paznen 2. BekTopHas ajareopa 48 48 8 6 8 8 32 34
5. |DneMeHThbl BEeKTOPHOM anreopbl 12 12 2 2 2 2 8 8
6. |JIuHeliHBIC BEKTOPHBIE 16 16 5 9 2 2 12 12
MPOCTPAHCTBA
7. |JluHeitHbIe OTOOpAXKEHUS 20 20 4 2 4 4 12 14
Pa3jnen 3. AnanuTnyeckasi reoMeTpus 40 40 4 5 4 0 32 38
HA MJIOCKOCTH U B MPOCTPAHCTBE
8. |JIuHus Ha TUTOCKOCTH 20 20 2 2 2 0 16 18
9. |lIpsmas u IJI0CKOCTh Bl o 20 5 2 16 20
MIPOCTPAHCTBE
Pa3nen 4. Beenenne B anaaus 34 34 6 6 6 6 22 22
10. | DyaKIIMN 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. Aunddepennuanbuoe
HCUYHNCJIeHnEe bynxumii onuom| 46 46 6 6 6 6 34 34
nepeMeHHOn
13. |[TpousBoanas u auddepeHuan 26 26 4 4 4 4 18 18
byHKIUA
14. | ITpunoxeHne Npou3BOJHON 20 20 2 2 2 2 16 16
Pazagen 6. JAuddepenuuanbHoe
ucuncienne QyHKNU Heckoabkux| 16 16 2 2 2 2 12 12
nepeMeHHBbIX
15. | ®yHKIIUU HECKOJBKUX MEPEMEHHBIX | 16 16 2 2 2 2 12 12
Paznen 7. UnTerpajibHoe ucUMCIeHHE 50 50 6 4 6 6 38 40
16. | ITepBooOpaznas § byHKIHSA AT 18 5 9 2 9 14 | 14
HEOIpeIeICHHBIN HHTETPAJl




Bcero KoaundyecTBO 9acoB
KonrakTHasi pa6oTa Bueaynur.
2 padora
=
& HaumMeHnoBanue TeMbl o g Jlexuun Ipaxtuyec | Camocr.
> S A KHe pabora
o O @) Q o o o o
& | &€ | & | 8| & |8
oA oA oA
Sl o | @ | o| © |0
. |OnpeneneHHblil UHTErpail 18 18 2 2 2 2 14 14
. |HecobcTBEeHHBIE " JIBOMHBIC 14 14 5 2 9 10 12
WHTETPaJIbI

Pasznea 8. ludPepenuunanbubie
ypaBHeHus. Psijib1

34 34 6 2 6 4 22 | 28

19. | luddepennmanbHbie ypaBHEHUS 22 22 4 5 4 4 14 16
TIEPBOTO TTOPSIIKA
. |UHACIIOBBIE U CTENIEHHBIE PSIJIBI 12 12 2 2 8 12
Bcero no aucuumne 324 324 46 36 50 42 228 | 246
KonTpois 36 36
Hroro 360 | 360 | 46 36 50 42 | 228 | 246

4.2. ConepxxaHue TMCUMILUIUHBI, CTPYKTYPUPOBAHHOE MO TeMaM (pa3jejam)

Pazgen 1. Anredpa maTpun

Tema 1. MaTpuusbl.

[lenu n 3a1a4y JUCLHUIUINHEL.

[Tonsite maTpuibl, oOuMi Bug Matpulbl. PaBHble Matpuiisl. Buasl matpunl. JIunelinele
ornepanuy HaJ MaTpPHUIIAMHU: CJIOKEHUE MATpHl], YMHOXE€HHE MaTpullbl Ha uucio. CBoicTBa
onepanuii. Onepanuu HaJ MaTpULlaMU: TPAHCIIOHUPOBaHUE, YMHOKeHue Mmarpull. CBoicTBa
omnepauuii. JInHelHas 3aBUCUMOCTb CTPOK MaTPHUIIBIL.

Tema 2. O6paTHasi MaTpuIa

Omnpenenureny KBaJpaTHbIX MaTpull. CriocoObl BEIUMCIIEHUS OnpeaenuTeneit 2-ro, 3-ro u
BbICIIMX TOpsAakoB. CBoiicTBa ompenenutTeneil. MuHOpbl U anredpanyeckue AOMOJIHEHUS K
JJIeMEHTaM. BpIuuClieHHe OmpelenuTens pas3liokeHHeM IO CTpoke (cronduy) (Teopema
Jlamuaca).

OOparHas MaTpuua. AITOPUTM BBIYMCIECHUS 0OpaTHOW MaTpuibl. Perienne MaTpuyHbIX
ypaBHeHuii Buga AX=B, XA=B.

DneMeHTapHbIe TPeoOpa30BaHus MAaTPUIbl. DKBUBAJICHTHOCTh MaTpULl. PaHT MaTpuILbl 1
crocoObl ero BelumciieHus. CBoiicTBa paHra matpuubl. basucHeiii MuHop matpuubl. Teopema o
paHre MaTpHULbI.

Tema 3. Cucrembl JIHMHEHHBIX aJredpan4ecKux ypaBHEHH.

Cuctembl nuHeWHbIX anreOpanyeckux ypaBHeHui (CJIAY). Pemenue CJIAY. Bunel
CJIAY. Pemenue cucteM JIHMHEWHBIX YpaBHEHHH MeTonoM oOpaTHOM Matrpuilbl. Teopema
Kpamepa. Pemenne cuctem nuHEHbIX ypaBHEHH MeTo10M Kpamepa.

Pemenne cucrem NMHENHBIX ypaBHEHUN MeToAoM [aycca. Pemienue cucreM JMHEHHBIX
ypaBHeHui MmeronoM XXopaano — INaycca. IIpumenenne meronos I'aycca u XXopaano — INaycca k
PELICHUIO CUCTEM JIMHEHHBIX YPABHEHUM.

Tema 4. UccinenoBaHue cucTeMbl M JIMHEHHBIX YPABHEHMII ¢ N HeU3BECTHBIMM.

Kpurepuit coBmectumoctn CJIAY (Teopema Kponekepa-Kanemnmm). HccnegoBanue
CUCTEM M JINHEHHBIX yPaBHEHUI C N HEU3BECTHBIMHU.

OO6mmii TOpsAIOK pelIeHUusT CHUCTEeMbl JIMHEHHBIX ypaBHeHWH. Pemienune cucreMm m
JUHENHBIX YpAaBHEHUH C N HEU3BECTHBIMM B ClIy4ae, €CJIM paHl CHUCTEMbl MEHbBILIE YHCIa




HEU3BECTHBIX.

CucreMbl TMHEUHBIX OAHOPOIHBIX YpaBHEHUN. DyHIaMEHTAIbHAS CUCTEMA PEIICHUMN.

Mopeinb JIeoHThEBa MHOTOOTPACIEBOM SKOHOMUKH (0aTaHCOBBIN aHAIU3).

Pa3znen 2. BekTtopHas anreopa

Tema 5. D1eMeHTHI BEeKTOPHOI aJredpbl

BexkTop Ha IUIOCKOCTM M B IpOCTpaHCTBE. JIMHEHHBIE onepanuu Haj BEKTOPAMHU B
reomerpuueckoit popme. IlonsTre 6a3uca BEKTOpOB B MpocTpaHCTBE. PaznoxkeHne BeKTopa 1o
6a3ucy. OproHOopMupoBaHHbII 6a3uc B mpocTtpaHcTBe. [IpsiMoyroipHas cucremMa KOOpAMHAT B
npocTtpaHcTBe. PasznokeHune BeKkTOpa MO OPTOHOPMHPOBAHHOMY Oa3ucy B IPOCTPAHCTBE.
JIuneiinble onepanyuy HajJ BEKTOPaMH, 3aJaHHBIMU KOOPAUHATAMM.

CkansipHOo€ TNIpOM3BEACHHE BEKTOPOB, €ro CBOWCTBA. BpIpakeHHe CKaIspHOTO
IIPOU3BENICHUS 4Yepe3 KOOPAMHATBI BEKTOPOB. YTOJd MEXAY BEKTOpaMHu. Y CIOBUSA
KOJUIMHEApPHOCTH M OPTOIOHAJbHOCTU BEKTOPOB. BeKTOpHOE NpOM3BENEHUE BEKTOPOB, €r0
CBOICTBA. BbIpa’keHue BEKTOPHOTO NMPOM3BEACHMS 4Yepe3 KOOpAMHATBhI BEKTOpOB. CMellaHHoe
IIPOU3BE/ICHUE BEKTOPOB, €ro CBOMCTBA. BpIpakeHHME CMENIAaHHOIO IPOM3BEIEHUS 4epe3
KOOpJMHAThI BEKTOPOB

Tema 6. JInneliHble BeKTOPHbIE MPOCTPAHCTBA

N — MepHbI BekTop. JIMHelHbIe onepauuu Hajg N — MEpHBIMM BeKTOpamu. JInHelHas
3aBUCHUMOCTh M HE3aBUCUMOCTb BEKTOpOB. JInHeliHoe (BeKTOpHOE)npocTpaHcTBO. basuc u
pa3MEpHOCTh JIMHEHMHOrO MNpOCTpaHCTBA. EBKIMIOBO mpocTpaHCTBO. JIMHENHHOE N-MepHOE
pocTpaHcTBO. basuc u pazmMepHOCTh N-MEPHOT0 JUHEHHOro npocTpaHcTBa. [lepexon k HOBOMY
0a3ucy B JIMHEHHOM IPOCTPAHCTBE. 3aBUCUMOCTb MEXAY KOOpAMHAaTaMHM BEKTOpa B Pa3HBIX
Oa3ucax.

Tema7. J/Inneiinbie 0TOOpaKEHUS

Jluneiinpie omepatopsl (0TOOpakeHus, mpeoOpa3oBanus). JleHCTBUS Hall JTUHEHHBIMHU
oneparopamu. Martpuna nuHeiiHOro omneparopa. Teopema 3aBUCMMOCTH MEXIYy MaTpuLaMu
OJIHOTO U TOTO e oreparopa B pa3HbIX Oa3zucax. (CoOCTBEHHbIE 3HAYEHHUS U COOCTBEHHBIE
BEKTOpBl JIMHEHHOro ormneparopa. HaxoxkaeHue cOOCTBEHHBIX 3HAYEHUH M COOCTBEHHBIX
BEKTOPOB JIMHEWHOTrO oneparopa. JInHeiHas Moaens oOMeHa.

Pa3nea 3. AHanuTH4yecKkasi reOMeTpHs HA IJIOCKOCTH M B IIPOCTPAHCTBE

Tema 8. JInHusA HA NJIOCKOCTH

JIuHMsT Ha TIOCKOCTU. YPaBHEHHME JIMHMM Ha IUIOCKOCTH. YPaBHEHHUs INpAMON Ha
IUIOCKOCTH. YpaBHEHHE TNPSAMOMl ¢ yriaoBbIM Ko3dduuuentom. OOuiee ypaBHEHHE MPSIMOM.
YacTHble ciyyan oOIIEro ypaBHEHHs NPSMON. YpaBHEHHE NMPSIMOM, IPOXOJIAIIeH Yyepe3 JaHHYIO
TOYKY B JIAaHHOM HAIPaBJICHUH. Y paBHEHHUE IIPSAMOM, IPOXOISIIEH Yepe3 IBE TOUKHU. Y paBHEHUE
IPSIMOM B OTpE3Kax. Y paBHEHHE MPSAMOM, MPOXOAAIIEH Yepe3 NaHHYI0 TOUKY NEPIEHIUKYISPHO
JAHHOMY BEKTOpY. YTOJ MEX]y MPSMBIMH. Y CIOBHE MapajuIebHOCTH U NEPIEHIUKYISIPHOCTH
npsiMbIX. PaccTosiHuE OT TOUKHM 10 TIPSMOIA.

Kpussie Broporo nopsaka. OxpyxxHocts. KanHoHnueckoe ypaBHeHue. CBOMCTBAa KPUBOU,
OCHOBHBIE XapakTepucTuku. Jsumnc. Kanonnueckoe ypaBHeHHe. CBONCTBAa KpUBOIl, OCHOBHBIE
xapaktepuctuku. [‘unep6ona. Kanonumdeckoe ypaBHeHHe. CBolcCTBa KpHBOW, OCHOBHBIE
xapakrepuctuku. IlapaGona. Kanonmueckoe ypaBHeHue. CBoiicTBa KpUBOH, OCHOBHBIE
XapaKTePUCTHUKHU.

Tema 9. IIpsiMasi M NJIOCKOCTH B MPOCTPAHCTBE

VYpaBHEHHE IUIOCKOCTH B TIPOCTPAHCTBE, NPOXOASAIIEH uepe3 MHaHHYI TOUKY
NEepIEHIUKYIIAPHO JaHHOMY BekTopy. OOliee ypaBHEHHE IIIOCKOCTH B MPOCTpaHCTBe. YacTHbIe
Clly4au OOILero ypaBHEHHUS IIOCKOCTU. YpaBHEHHE IUIOCKOCTH B IMPOCTPAHCTBE, MPOXOSIIen
4yepe3 TpU JAHHBIE TOYKHU. YPAaBHEHHUE IUIOCKOCTU B IPOCTPAHCTBE B OTPE3Kax. YTOJI MEXIy
IUIOCKOCTSIMU, YCJIOBUS ApaJUIETbHOCTH U TEPIIEHANKYISIPHOCTH IBYX IJIOCKOCTEH.

KaHonnueckoe ypaBHEHME TIpSIMOM B TIPOCTPAHCTBE. YpaBHEHHE TMPsMOl B
MPOCTPAHCTBE, MPOXOsmeld depe3 nBe Toukd. OOimiee ypaBHEHHE MPSMOW B IPOCTPAHCTBE.



[Tepexox ot oO0IIero ypaBHEHHs K KaHOHHYECKOMY. YTOJI MEXIy MPSIMBIMH B IPOCTPAHCTBE.
VYcioBue napamieNbHOCTU U IEPIEHAUKYIAPHOCTH NMPSIMBIX B IPOCTPAHCTBE.

Brimykiple MHOXKECTBa B N-MEPHOM IpocTpaHcTBe. OO0nacTh pemieHuid JIMHEHHBIX
HepaBeHCTB. ['papuueckuil MeTox peLIeHHs CUCTEMbl JIMHEMHBIX HEPaBEHCTB C JABYMS
Hen3BecTHbIMU. O0acTh pelIeHni CUCTEMBI M JIMHEHHBIX HEPABEHCTB C N HEM3BECTHBIMH.

Pasznea 4. Beaenune B aHau3

Tema 10. @®ynkuun

Yucna. IloHsATHE KOMIUIEKCHOTO YHCIA, AEHCTBUS HaJl KOMIUIEKCHBIMU YHCIIaMU.

[TonsiTue MHOkecTBa. (OCHOBHBIE TIOHATUS TEOPUM MHOXeECTB. Omnepanuu Haj
MHOXecTBaMU. OCHOBHBIE YHCIIOBBIE MHOYKECTBA.

[Tonstue Qynkmun. CrnocoObl 3amanust ¢yHkuuu. OCHOBHBIE CBOMCTBA (DYHKIIHH.
Knaccugpukanus ¢ynkuuil. OcHOBHbIE 37eMeHTapHble (QYHKUMU M ux rpapuku. CroxHas
¢ynkuumsa. OOparnas ¢ynkuums. DyHkuus, 3agaHHas HesBHO. I[IpeoOpazoBanme rpaduKoB
byakuumid. [I[pumenenne QyHKIUN B SKOHOMUKE.

Tema 11. Ilpenens! pyHKumii

Yucnosele mocieaoBaTesibHOCTH. OrpaHMYeHHbIE U MOHOTOHHBIE I10CIJIEA0BATEIbHOCTH.
[Ipenen 4wWcIOBOM TOCIENOBATENBHOCTU. ['€OMETpUYECKHMIA CMBICH TMpelesa YHUCIOBOU
nocjae0BaTeNnbHOCTU. [Ipu3Haku cylecTBOBaHuUS Npeaea.

[Mpenen ¢pynkuun B Geckoneynoctu. [Ipenen ¢ynkmum B Touke (mo Komm u mo I'eitne).
OcHOBHBIE TeopeMbl O mpenenax ¢GyHKUuH. beckoHeuHo Manble W OecKOHEYHO OoJiblIMe
BEJIMYMHBI, UX CBOWCTBA. 3aMeyaTelibHble Mpe/iesbl. PackppiTre HeonpeaeaeHHOCTEN pa3InyHbIX
THUIIOB.

Tema 12. HenpepbiBHOCTD QyHKIMIT

OpnHocroponHue npezensl. HenpepplBHOCTh (DYHKIMI B TOUKEe W Ha MHTepBajie. ToUYKH
paspeiBa ¢yHkumu. Krnaccupukanuss Touek paspeiBa. KycodHO-HempephIBHBIE (DYHKIWH.
CpoiicTBa (yHKIMI, HENpepbhlBHBIX B TOouke. HempepbhIBHOCTH 31€MEHTapHBIX (YHKIHH.
CaotlicTBa (QyHKIIMI, HEMTPEPHIBHBIX HA OTPE3KE.

Paznen 5. ludpepenunanbHoe ncuucieHue pyHKuuii 01HON nepeMeHHOMH

Tema 13. IIpousBoanas u aAudpdepeHuna GyHkuuu

3amayy, NPUBOAAIIME K IMOHATHIO MpOoU3BOAHOM. OmpenesneHne IpOU3BOIHOM, €€
FeOMETPUUECKUN, MEXAaHUYECKUN U IKOHOMUYECKHUI CMbICI. CBS3b MEXAY HENPEPBHIBHOCTHIO U
muddepeHMpyeMocTbio  GyHKIMU. [Ipon3BOAHBIE OCHOBHBIX 3JIEMEHTApHBIX  (DYHKIIHIA.
OcHoBHbI€e TIpaBUIIa TUPPEPEHIUPOBAHUS.

[TpousBosHas crnoxHOM U oOpatHOW ¢yHKuMH. JuddepenipoBanne HEIBHON QyHKIMH.
Jlorapudmuueckoe nuddepenunponanue. [IponsBoanbie BhICIINX MOpAAKOB. Vcmonb3oBaHue
MIOHSITHSI IPOU3BOIHON B SKOHOMUKE.

[Tonsitue muddepennmana ¢ynkuuu. CpoiictBa nuddepennuana. MHBapHaHTHOCTDH
muddepenmana. AnddepeHnnanst BHICIIUX TOPSIKOB.

Tema 14. IlpuJioxkeHue Nponu3BOAHOIM

OcHoBHBIE TeopeMbl 0 aupdepenunpoBannn GpyHkimu: Teopema dPepma teopema Poss,
teopema Jlarpanxa, Teopema Kowmmn. [IpaBumno Jlonurans 1ist BBIYMCICHHS HEONIPEACIEHHOCTEN.

[Tpu3Haku Bo3pacTaHus U yObIBaHUS (QYHKUMHU. DKCTPEMyMbl (QYHKLIUHU, HEOOXOAUMOE U
JIOCTaTOYHBIE YCIIOBHsI dKCTpeMyMa ¢yHKInu. Hambomnpiiee n HauMeHbIee 3HaueHus: GyHKIUN
Ha OTpe3Ke. AJITOPUTM OTHICKAHHMsI HAauMOONBIIEr0 W HAMMEHBIIETr0 3HAYEHUH HeNpepbIBHOM
byHKIIMM Ha oTpe3ke. Brimyknocte rpaduka dyHKuuu. JlocTaTodyHOoEe YCIOBHE BBIMYKIOCTH
¢ynkunu. Touku mepernba. HeoOxomumoe M J0ocTaroyHoe yciaoBUs mepernda. ACHUMITOTHI
rpadpuxa Qynkuuu. IlpuMeHeHne mMpous3BOIHON K HCCIENOBAaHUIO (PYHKIHMU M MOCTPOCHUIO €€
rpaduka: cxema IoJIHOTO UCCIeT0BAHUS (DYHKIUH.

Paznen 6. luddepennunanbuoe ncuucaeHue PyHKIUH HECKOIbKUX MepeMeHHbIX

Tema 15. ®yHKIIUH HECKOJIbKHX MepeMeHHbIX

@DyHKIUU HECKOIBKUX NepeMeHHbIX. PYHKINU ABYX NnepeMeHHbIX. O0nacTh onpeaeneHus
u rpadpuk (GyHKIMM ABYX nepeMeHHbIX. Jluaum ypoBHs. [Ipenen m HenpepbIBHOCTH (YHKIUU
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JBYX TepeMeHHbIX. YacTHple mNpou3BOAHBIE U JIUPGEpeHIUPYEeMOCTh (YHKLIUU JBYX
nepemeHHbIX. luddepennnan GpyHKIUM 1BYX MEPEMEHHBIX. [ pagueHT QyHKITUN.

DOkcTpeMyM (QYHKIMHM JIBYyX IEpeMeHHbIX. HeoOXxoaummoe U JIOCTaTOYHOE YCIOBHE
skcTpemyMa. HauOosblliee ¥ HauMeHblee 3HaueHUs (YHKIUU B 3aMKHYTOM OrpaHUYeHHON
obsactu. Y CIOBHBIN 3KCTpeMyM. MeTo MuOkuTenen Jlarpanxka.

@YHKINUN HECKOJBKHUX MTEPEMEHHBIX B 3KOHOMUUYECKON TEOPUH.

Pa3nes 7. UHTerpasibHOE HCYHC/ICHUE

Tema 16. IlepBoodpa3Has (pyHKIMSI U HeoNpeaeJeHHbII HHTerpaJl

[Tonstue mepBooOpaszHoit ¢yHkuuu. Teopembl 0 mepBooOpasHbix (yHkiuu. IloHsATHE
HEOIpeeNIEHHOr0 UHTerpana. ['eomeTpuyeckuii CMbICI HEoNpeAeIeHHOro uurerpaia. Tabnuna
OCHOBHBIX HHTerpanoB. (CBolCTBa HeONpeAeNeHHOro HHTerpana. (OCHOBHBIE METOJIbI
WHTETPUPOBAHUS:  HEMOCPEJICTBEHHOEC  HMHTETPUPOBAHUE,  WHTEIPUPOBAHHME  METOJaMU
HIOJICTAHOBKH (3aMEHBI IEPEMEHHOMN), MHTETPUPOBAHUE IO YACTSIM.

[Tonsitue pammoHansHOM apobu. IIpocteiimue parmoHanbHBIC aApodu. MHTEerpupoBaHue
IPOCTEHIINX pallMOHATIBHBIX Apo0el. IHTerpupoBanue paloHalIbHBIX IpOOeEii.

WuTterpupoBanue TpUroHoMeTpuueckux (yHkumidl. VIHTEerpupoBaHHMe MPOCTEHUIINX
UppanroHaIbHBIX QyHKIMA. HTErpasl, «Hebepyumecs» B 3J1€MEHTapHBIX (PYHKIHIX.

Tema 17. OnpenesieHHbIH MHTErPaJI

[lonsaTHE oOmIpEeneneHHoro uHTerpaja. ['€oMETpUYECKHI W 3KOHOMUYECKHH CMBICI
OTIpeIeIEHHOr0 UHTErpajia. 3aja4ya O BEIUMCICHUH 00beMa BBIITycKaeMon MpoyKIuu. TeopeMbl
00 wuHTEerpupyeMocTH (QyHKIuH. CBOWCTBA OIpPENENIEHHOrO0 WHTErpaja | MpaBWia €ro
BbIUKCJIeHMs. Bpruucienue omnpeneneHHoro uHrerpaia (MHTerpan ¢ mepeMeHHBIM BEPXHUM
IpeJIeioM, TeopeMa O MPOU3BOAHON MHTErpaa ¢ INepPEMEHHBIM BEpXHUM mpenenoM. Popmyna
Herotona-JleitOnuna). MeToa MOJACTAaHOBKU (3aMEHBI MEPEMEHHOIH) M WHTEIPHUPOBAHHS IO
4acTsIM B OIPEJEICHHOM HHTErpajle.

Tema 18. HecoOcTBeHHbIE M IBOITHbIE MHTETrPAJIbI

Heco6cTBennnie unterpansl [ u Il pomga. Cxongmuiicss 1 pacxoAsIIHICs HECOOCTBEHHBIN
unTerpai. IlpusHaku cxonumocTH.

[TpuOnkeHHbIe METOJbl BBIYMCICHHUS ONpPENENCHHbIX UHTerpajioB lcmnonb3zoBaHue
MOHSITHUSI UHTErpajia B SKOHOMHKE

JIBoiiHble MHTErpaibl, UX cBoiicTBa. OCHOBHBIE CIy4Yal BBHIYMCIEHUS IBOMHOIO MHTErpaja
B IIPSIMOYTOJIbHBIX KOoOopauHarax. [loBropHble uHTerpanel. CBeneHHE OBOMHBIX MHTErPAJIOB K
MOBTOPHBIM.

Paznen 8. ludpepenuuanbubie ypaBHeHus1. Psabl

Tema 19. InddepenunaibHble ypaBHeHHs MEPBOro MOPsIKa

OcHOBHBIE TTOHATHS ¥ TIPUMEPHI 3a/1a4, MPUBOAIIINX K TuddepeHIINaTbHBIM YPAaBHEHHSIM.
OO0bIkHOBeHHbIE MU depeHInanbHbIe YpaBHEHHS epBoro nopsaka. O0iiee n yacTHOE peleHue
1Y nepsoro nopsaka. 3agada Komm. Teopema 0 CymecTBOBaHMM U €IMHCTBEHHOCTH PELLICHUS
3agaqyu Komn.

JuddepeHnunanbaple ypaBHEHHsT ¢ pa3AeiI€HHBIMU U Pa3JeNSIOUMMUCA TEepEMEHHBIMU
nepBoro mopsaka, ux pemenue. OnpHopoansle audepeHalbHble ypaBHEHUS IMEPBOTO
Nopsiika, ux peuieHue. JInHeitHble OTHOPOAHBIE U HEOJIHOPOAHBIE YPABHEHUS NIEPBOr0 MOPSAKA.
Meton W.bepnymmu pemenust JIJIY. Meton Jlarpanka (MeTon Bapualuu IMPOU3BOJBHBIX
nocTosiHHBIX) pertenus JIJIY. YpaBuenue bepHymu, ero penieHue.

Ucnonp3oBanue nudpepeHnnaibHpIX YpaBHEHUH B S)KOHOMUYECKON TUHAMUKE

Tema 20. YucJioBble U CTeNEHHbIE PSIIbI

Onpenenenre YUCIOBOrO psiga, cymma psaa. CpoictBa cxoadamuxcs psiaoB. CXoAMMOCTh
reomerpuueckoro psjaa. Teopema (HeoOxoauMmelii mpU3HAK CXOAMMOCTH psJia), CIEACTBHE U3
TEOPEMBI O PACXOIUMOCTH psAna. ['apMoHHUYecKUil psA. DTaJOHHBIE PAJIbI: TEOMETPUYECKHUN P,
TFapMOHUYECKUN psifl, 0000IIEeHHBI rapMOHUYeCKUid psaf. JlocTaTouHbIl MPU3HAK CXOAMMOCTU
3HAKOIMOCTOSIHHBIX PSAOB: TPU3HAKH CpaBHEHUs, mpusHak [lamambepa, paauKalbHBII U
MHTErpaNbHbIN npu3Haku Ko,
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3HaKonepeMEeHHblE U 3HAKOYEpPEAYIOIIMECS  PSJbl. [Ipu3Hak  CXOAMMOCTH
3HaKo4epeayromnerocs psaaa (nmpusHak Jlerioauma). AGCOMIOTHAS M OTHOCUTEIbHAS CXOUMOCTH.

[Tonsitue crenennoro psiaa. Panuyc, mHTEpBall CXOIUMOCTH CTENIEHHOTO Psijia.

Psnpr Teitnopa u Maknopena. PasznoskeHus 2JieMeHTapHbIX (PYHKITUH B psijl.

4.3. Conep:xkaHue NPaAKTHYECKHX 3aHATHIi (0uHasi popma oOyueHus1)

Pa3nenl, TeMbl, JUJAKTHYECKHE eTHHUIbI

Paznen 1. Anre6pa maTpuiy

IIpakTnyeckoe 3ansituel. BoinosiHeHne onepauuii HaJa MaTpuuamMu (2 yaca)

1. Omepauuu Haj MaTpULIAMU: TPAHCIIOHUPOBAHUE, YMHOXKEHME MATPULIBI Ha YHCIIO,
CJIO’)KEHUE U YMHOXXEHHUE MaTPHIL
Pemenne 3amau:

e Omepaluyu HaJ MaTpUllaMU: TPAHCIOHUPOBAHUE, YMHOXKEHHUE MAaTPHUIBI Ha YHCIIO,
CJI0’)KE€HUE U YMHOKEHUE MaTPUIL

e Penrenue 3a71a4 ¢ SKOHOMUYECKUM CMBICIIOM

IIpakTHyeckoe 3ansaTHe 2. PemieHne MAaTPUYHBIX ypaBHeHHUil (2 yaca)

1. Onpenenurenu kBagpaTHbIX MaTpull. CriocoObl BeuUCIeHMs onpeaenurenei. CBoiicTa
OnpeAeIuTeNeH

2. OOpatHasg MaTpula. AJITOPUTM BBIYMCIEHUS OOpaTHON MaTpulsl. PerieHue MaTpUUHBIX
ypaBHEHUI

3. Peurenune 3agau:
e HaxoXJeHue oOpaTHON MaTPUIIbI
® pElICHUE MAaTPUYHBIX YPABHEHUN

IIpakTuyeckoe 3ansaTHe 3. Pemienne cucreM JIMHEHBIX YPABHEHUI MeTOI0M 00OpaTHOM
MaTtpuubl 1 MeTogoM Kpamepa (2 yaca)
1. Pemenue cucteMm JMHENHHBIX YpaBHEHUI MeToI0M 0oOpaTHOW MaTpuilbl. Pemenue cucrem

JMHENHBIX ypaBHeHUN MeToi0M Kpamepa
2. Pemenue 3amau:

e [IpumeHnenne oOpaTHON MaTPUIBI ISl PEIIEHUS CUCTEM JIMHEIHBIX YPAaBHEHUH.

e Pemenue cucteMm TUHEHHBIX ypaBHEHUH ¢ momoIbio popmyn Kpamepa.
IIpakTuyeckoe 3ansiTue 4.PemieHue cucrem JMHEHHBIX ajiredpanyecKux ypaBHeHUit
metroaom I'aycca m meronom Kopnano-I'aycca (2 gyaca)

1. Anropurm metona I'aycca u metona JKopnano-I'aycca
2. Pemenue 3amau:
e PemeHne cucreM JTMHEHHBIX YPaBHEHUH C IOMOLIBIO MeToaa ['aycca
e PenieHue CHCTEM JIMHEWHBIX YpaBHEHHI ¢ momonibio metoaa JKoprano-I'aycca.

IIpakTuyeckoe 3ansaTHe 5-6. PemeHume cucTeM m JHHEHHBIX YPABHEHHH ¢ n
Heu3BeCTHbIMHU (4 yaca)

1. OOmmii MOpsIOK pelIeH s CHCTEMBI TUHEHHBIX YpaBHEHUI. Perenne cuctem m
JIMHEWHBIX YPAaBHEHUH C N HEU3BECTHBIMU B CIIy4ae, €CJIM PAHT CUCTEMbI MEHBIIIEC YHCTIA
HEU3BECTHBIX

2. Pemenue 3amau:

e lccnenoBaHue CUCTEM JTMHEMHBIX YPaBHEHUN Ha COBMECTHOCTb.
e PenieHue CUCTEM M JMHEHWHBIX YPABHEHHUH C N HEU3BECTHBIMHU

Pa3nes 2. BekTopHas anredopa

IIpakTnyeckoe 3ansitue 7. BolnmosiHeHne onepanuii HaJ BeKTOpamMu (2 yaca)
1. JluneiiHble omepamyy HaJ BEKTOpaMH, 3aJaHHBIMU TpoeKuusMu. CKalaspHOe, BEKTOPHOE,
CMEIIIAHHOE MPOU3BEICHUE BEKTOPOB
2. Pemrenue 3agau:
e JlelicTBUS HaJl BEKTOpaMHU
e PazjoXeHue BEKTopa Mo APyruM BEKTOpaMm.
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e Pemenue 3a1a4 Ha IPUMEHEHHE CKAJIIPHOTO, BEKTOPHOT'O U CMEILIAHHOTO
MIPOM3BE/ICHUS] BEKTOPOB.

IIpakTHyeckoe 3ansiTHe 8. BoinoiHeHNe JeliCTBHI HAJ N-MEePHbLIMHM BeKTOpPaMu (2 4aca)
1. n — mepHbii BekTOp. JIMHEHHOE N-MepHOE MPOCTpaHCTBO. JIMHEWHas 3aBUCUMOCTh W
HE3aBUCHMOCTb BEKTOPOB. 3aBUCHUMOCTb MEXIYy KOOpJIMHAaTaMH BEKTOpa B DPa3HBIX
Oa3ucax.
2. Pemenue 3amau:
® Ha OINpEACIICHUE JTUHEHHON 3aBUCHUMOCTH — HE3aBUCHUMOCTH BEKTOPOB, ONPEICICHUE
0a3uca BEKTOpPOB, OMNpEIEICHUE KOOpAUHAT BEKTOpa B HOBOM Oa3uce (pasjoKeHue
BEKTOpa 1o 0a3ucy), pereHne 3aaad ¢ SKOHOMUYECKUM COZIEPIKaHUEM.

IIpakTnyeckoe 3ansiTue 9. JInHeiinble oneparopsl (2 yaca)

1. Jluneitapie omepatopsl (oToOpaskeHus, mpeoOpazoBanus). JleHCTBUS Haa JTUHEHHBIMU
ormepaTopamu. MaTpuna JHHEWHOTro omneparopa. TeopemMa 3aBUCHMOCTH MEXIY
MaTpPHIIAMHU OJTHOTO M TOTO K€ OlepaTopa B pa3HBIX 0a3zncax.

2. Pemenue 3amay:

® Ha ONpe/eIICHNE IMHCWHOCTH OTOOpaKEHUs, 00pa3a BEKTOpa, MAaTPHUIILI THHEHHOTO
orepaTopa,
® BBINIOJIHEHUE ICWCTBUN HAJl TMHEHHBIMU OMEPATOPAMHU.

IIpakTuyeckoe 3ansatue 10. HaxokneHue cOOCTBEHHBIX 3HAYEeHHWHd M COOCTBEHHBIX
BEKTOPOB JIMHEHHOT0 onepartopa (2 4yaca)
1. CoOcTBeHHBIE 3HAYEHHUS M COOCTBEHHBIE BEKTOpHI JMHEHHOro omneparopa. JluHeiHas
Mozeiib oOMeHa.
2. Pemenue 3amau:
® Ha HaXOXJIEHHWE COOCTBEHHBIX 3HAYCHUII JJMHEHHOTO olepaTopa,
® HaxOXJeHHE COOCTBEHHBIX BEKTOPOB JMHEHHOrO orepaTopa

Pa3zpnen 3. AHaiuTHYeCKasi reOMeTPHUsI HA MJIOCKOCTH U B IPOCTPAHCTBE

IIpakTuyeckoe 3ansitue 11. lipamasi iuHus Ha MI0CKoCTH (2 yaca)

1. Pa3znuuHble ypaBHEHHMs MpPSIMOM Ha MJIOCKOCTH. YTOJd MEXIy HPSMBIMU, YCIOBHS
MapaJUIEIbHOCTH U MEPIIEHINKYISIPHOCTH NPSMBIX, PACCTOSIHUE OT TOYKHU J0 MPSMOKN

2. Pemenue 3amau:
e Pemienne 3a1a4 Ha HAXOKACHUE PA3JIMYHBIX BUJOB YPAaBHEHHN NPAMON Ha IUIOCKOCTH
e PemreHne 3a1a4 Ha HAXOXKIACHUE YITIa MEXKIY IIPSAMBIMU
e Peurenue 3a1a4 Ha ONpeEICHUE NAPAIICIBHOCTH U NEPIEHIUKYISIPHOCTH MPSMBIX

IIpakTyeckoe 3ansaTue 12. IIpsMas 1 MI0CKOCTH B pocTpaHCcTBe(2 yaca)
1. VpaBHeHHMs TMJIOCKOCTH B TIPOCTPAHCTBE. YTON MEXAY IUIOCKOCTSIMH, YCIIOBUS
NapaJuIEIbHOCTH U MEPIEHANKYISIPHOCTH IBYX IIJIOCKOCTEN.
2. YpaBHEHHS TPSMOH B TPOCTPAHCTBE. YTOJ MEXKIY NMPSMBIMH B MPOCTPAHCTBE. Y CIOBHUE
NapauIeIbHOCTH U NEPIEHANKYISIPHOCTH NPSAMBIX B IIPOCTPAHCTBE.
3. Pemenne 3amau:
e PemeHue 3a7ay Ha HAaXO0XKJIECHUE DA3IMUHBIX BUJOB YPABHEHWM IUIOCKOCTH B
IIPOCTPAHCTBE
e PemeHue 3aJady Ha HaxXOXKJIEHUHE pa3JIMYHBIX BHJIOB YypaBHEHHH MpsMoil B
MIPOCTPAHCTBE
e PemeHue 3aJad Ha HaxXxO0XKIEHUE YIrila MEXIy MpsAMBIMHM, Ha OIpEAEICHHE
NapajuIeIbHOCTH U NEePIEHANKYISIPHOCTH MPSMBIX

Pasznen 4. BBenenne B aHaJIN3

IpakTnyeckoe 3ansitue 13. Haxoxnenune cBoiicTB pyHkuuu. (2 yaca)

1. OcHogubie cBoiicTBa QpyHkimu. Knaccudpukanus pyHkiuid. OCHOBHBIE dJIeMEHTapHBIC
byakunn u ux rpaduku. Cnoxnas pysakius. O6paraas pyHkius. OyHKINS, 3a1aHHAS
HesiBHO. [IpeoOpa3oBanue rpa@uKoB QyHKIIHIA.

2. Pemenue 3amau:

13




e nccieoBaHus QyHKIMI HAa MOHOTOHHOCTD
e HccieoBaHus (DYHKIIMI HA OTPaHUYCHHOCTD
e yccieoBaHus (DYHKIMI HAa YEeTHOCTh

IIpakTnyeckoe 3ansitue 14. Borunciienne npeaesoB pyHkuuii. (2 yaca)

1. Tlpenen ¢pynkuuu B 6eckoHeunoctu. IIpenen gpynkuun B Touke (mo Komm u no Ieiine).
OcHoBHBIE TeopeMbl O npeaenax ¢GyHKIHMH. beckoHeuHO Maible U OECKOHEYHO OOoJbIIue
BEJIMYMHBI, MX CBOWCTBA. 3ameuaTelbHblE Ipenaesbl. PacKkpbiTHe HEOIpeneaeHHOCTeN
Pa3IMYHbIX TUIIOB.

2. Pemenue 3amau:

e Jloka3aTenbCTBO MPEAEIIOB M0 ONPEAETICHUIO

e Brruncienue npeaena QyHKIMA Ha OECKOHEYHOCTH.
e Brruncienue npeaena QyHKIMHA B TOUKE.

e PackpbITHE OCHOBHBIX HEOIIPEIEIECHHOCTEN

IIpakTuyeckoe 3ansiTue 15. UccienoBanne pyHkiuii Ha HeMPepPBLIBHOCTD. (2 yaca)

1. HempepsiBHOCTh yHKIMI B TOuke M Ha uHTepBase. Kimaccudukamnus Touek paspbiBa.
CpoiicTBa (yHKUMH, HENpEephIBHBIX B Touke. CBOWCTBa (hYHKIMA, HEMPEPBHIBHBIX HA
OTpE3KE.

2. Pemenue 3anmau:

e HccnenoBanue GpyHKIIMI Ha HEMPEPHIBHOCTH
e OmnpeneneHue TOUEK pa3pbiBa

Paszpnen S. ludpdepennuaibHoe HCHHCAeHHE PYHKIMI 0JHOH ITepeMeHHOM

IIpakTuyeckoe 3ansaTue 16-17. HaxoxaeHus npous3BoaHbIX GyHKIMI (4 yaca)

1. OnpeneneHue NPOU3BOAHOM, €€ TCOMETPUUYECKHUM, MEXAHUYECKUUA U SKOHOMHUYECKHI
cmbica. OcHoBHbIe mpaBuna guddepernupoBanus. [IponsBoaHas cloXKHOM U 0OpaTHOM,
HesiBHOM (yHkmmid. Jlorapudmmuueckoe auddeperHnupoBanue. Vcmnonp30BaHue MOHITHS
IIPOU3BOJHON B 9KOHOMHKE.

2. Pemenue 3amau:

e Ha npumeHeHHe reoMeTpUIeCcKOro, SJKOHOMHUECKOTO CMBICIIa IPOU3BOIHON
¢ Brruncnenue npon3BOAHBIX CIOKHBIX (YHKITUI

¢ Brruncnenue npon3BOAHBIX HESIBHBIX (YHKIIHIA

¢ Brruncnenue npon3BOAHBIX 00OpaTHBIX (QYHKIUI

e [Ipumenenue norapugmuyeckoro audepeHpoBaHus

IIpakTuyeckoe 3anstue 18. Hccienopanue ¢(GyHKuuMii ¢ NMOMOIILI0O NPOM3BOAHOM U

nocrpoenue rpagukos (2 yaca)

1. Ilpu3Haku Bo3pacTaHus M yObIBaHUS (YHKIIMH. DKCTpPEMYyMbl (QYHKIIMH, HEOOXOIUMOE U
JIOCTaTOYHbIE yCIOBHA 3KcTpeMyMa ¢(yHkiMHM. HanGombliee M HauMeHblee 3HAYCHMS
¢yHKIIMM Ha oTpe3ke. Boimyknoctes Tpaduka ¢GyHKUMU. JlocTarouHoe ycioBHE
BeIMyKJIOCTH  (pyHkiuu. Toukum mnepern6a. HeobxomnmMoe M J0CTAaTOYHOE YCIOBHS
neperu6a. AcumnToTel GyHKuuU. [IpuMeHeHne npous3BOIHON K HCCIe0BaHUIO (QYHKIIUU
U TIOCTPOEHUIO ee rpaduKa: cxema MOJHOro UCCeI0BaHus (DyHKIIHH.

2. Pemenue 3amau:

e lccnenoBanue (pyHKIMIA C TOMOIIBIO TPOU3BOAHOM U OCTpOEHKE TpapUKOB
e HaxoxJeHHe HaMMEHBIIEro M HanbOoIbLIero 3Ha4YeHNs QYHKIUU

Paznea 6. ludgdepenunanbHoe HCHHCICHHE (PYHKIMH HECKOJIBKHUX NepeMEeHHbIX

IIpakTuyeckoe 3ansitue 19. Haxosxaenne 3kcTpeMyMoOB (DYHKIMH ABYX IlepeMEHHBIX. (2

yaca)

1. ®yuxknum 1ByX nepeMeHHbIX. JluHMM  ypoBHA.  YacTHble  IPOM3BOJHBIE U
muddepeHMpyeMocTs  (QYHKIMHA JBYX TEPEMEHHBIX. OJKCTpeMyM (YHKIUH JABYX
nepeMeHHbIX. HeoOxoaumoe 1 JO0CTaTOuHOE YCIOBHE KCTpEMyMa.

2. Pemenue 3amau:

e HaxoxxaeHue 4acTHBIX IPOU3BOJHBIX (PYHKIIUH JIBYX MEPEMEHHBIX
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e Haxoxxaenue skctpemyma QyHKINU ABYX MEPEMEHHBIX

Pasznen 7. UnTerpajbHoe ucumncjieHue

IIpakTnyeckoe 3ansaTue 20. Haxokaenue HeonpeaeJeHHbIX HMHTErPaJioB. (2 yaca)
1. Heonpenenenuslii uHTerpan. I'eoMeTpuyeckuil CMBICI HEOINPEIEIEHHOrO0 HHTerpasia.
CBolicTBa HeolpeneaeHHOro nuTerpana. OCHOBHbBIE METOAbI MHTETPUPOBAHUS.
2. Pemenue 3amau:
e HenocpencTBeHHOE HHTEIPUPOBAHHUE.
e lHTEerpupoBaHue METOAOM 3aMEHbI IEPEMEHHOM.
e Haxox/1eHrue HHTErpajloB METOA0OM UHTETPUPOBAHUS 11O YACTSIM.

IpakTnyeckoe 3ansitue 21. Borunciienne onpeaejeHHOro HHTerpaJa. (2 yaca)

1. Ompenenennslii uHTErpan. I'eomeTpudeckuii U 3KOHOMUYECKHI CMBICI ONPENEIECHHOIO
uHTerpana. (CBOWCTBA ONPENEIEHHOTO HHTErpana. BpluncieHue oOnpeneneHHoro
UHTErpaja

2. Pemenue 3amay:

e BpluncieHue onpeaeseHHoro MHTerpasa Ha OCHOBaHUH OIIPECIICHNs] HHTErpaa.

e BpluucieHue onpenerneHHOro MHTErpaja METOAOM 3aMEHBI IIEPEMEHHOM M METOIOM
MHTETPUPOBAHUS IO YACTSIM.

e [lpunoxxeHue onpeneseHHOro HHTerpania.

IpakTnyeckoe 3ansaTue 22. Haxo:xkneHue HecOOCTBEHHBIX M JBOWHBLIX HMHTErpajos. (2

yaca)

1. Heco6ctBennbie wuHTEerpasiel I w Il poma. Cxopsamuiics W pacXosmIuncs
HECOOCTBEHHBbIH HHTerpan. JIBoiiHble HHTerpanbl, UX cBoWcTBa. OCHOBHBIE CIy4yau
BBIYMCIICHUSI IBOMHOIO UHTETPaJia B IPSIMOYTOJIbHBIX KOOP/IMHATAX.

2. Pemenne 3amau:
. BbruncieHne  HeCOOCTBEHHOIO HMHTErpajga ¢  OCCKOHEYHBIMH  IIpeaeiiaMu
WHTETPUPOBAHUS.
° Brruncnenme HecoOOCTBEHHOTO MHTETpalla OT Pa3pbIBHON (PYHKIIHH.
. Brruncnenme TBOMHBIX MHTETPAJOB

Pa3nea 8. luddepennuanbubie ypaBHeHus. Psiabl

IIpakTuyeckoe 3ansitue 23-24. Pemenune auddepeHnnanbHbIX ypaBHEeHHH IepBOro
nopsiaka. (4 yaca)

1. OO0bIkHOBeHHbIE THddepeHnanbHbIe ypaBHEHHs epBoro nopsiika. O01iee 1 yacTHOE
pemenne. 3agava Komu. Bunel nuddepeHnnanbHbIX ypaBHEHUI MEepBOro Mopsaka, UX
pelieHue.

2. Pemenue 3anau:

e Pemenue nuddepeHINANBHBIX YPaBHEHMM C pa3AeIeHHbIMU U Pa3JesIOIIMMUCS
NEPEMEHHBIMH.

e Pemenue oHOPOAHBIX U] PepeHINATBHBIX YPAaBHEHUH IEPBOT0 MOPSIIKA.
e Pemenue TMHEHHBIX U PepeHIINATbHBIX YPABHEHUH IEPBOTO MOPSAKA.
e Pemenne ypaBHeHus: bepnymm

IIpakTnyeckoe 3ansiTue 25. UccienoBanue cX0AMMOCTH YUCIOBBIX PAAOB. (2 yaca)

1. OmpeneneHne 4YUCIOBOTO psna, cymma psina. Teopema (HeoOxomumelii mpu3HaK
CXOJIMMOCTH psNia), CIEACTBHE W3 TEOPEMBI O pPacXoauMOCTH psna. [locrarounsie
MPU3HAKHU CXOJUMOCTH 3HAKOIIOCTOSHHBIX PSAOB.

2. 3HaKouepeayoluecss MW 3HAaKoNepeMEeHHble  psiabl.  [Ipu3Hak  cxoauMMOCTH
3HaKouepeayoerocs psaa (mpusHak JleliOaua). AGCONIOTHAS U YCIIOBHAS CXOAUMOCTH

3. Pemenue 3amay:

® Ha HAXOXJICHHS CYMMBI psijia
® Ha HCCIIEIOBAHUE CXOJAUMOCTH 3HAKOIOCTOSHHBIX PSIOB
® Ha MCCJICIOBAHUE CXOJAUMOCTH 3HAKOUYEPEAYIOLIUXCS PSJIOB
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4.4. Conep:xaHue caMOCTOSITeIbHON padoThl

Pa3znennl, TeMbl, JUAAKTHYECKHE e IHHUIbI

Pazgeal. Anredpa maTpun

Tema 1. MaTpuusl
1. JluneitHast 3aBUCHMOCTh CTPOK MaTPHIIBI.
2. BbInoJIHEHUE TUIIOBBIX 3aJaHUI IO TEME

Tema 2. O0paTHasi MaTpuna

1. DnemeHTapHBIC MPEOOPA30OBAHKS MATPHUIIBI. JKBUBAIICHTHOCTh MATPHII.

2. Panr MaTpuiisl ¥ criocoObl ero BeruuciaeHus. CBOCTBA paHra MaTpHIlbl. basucHbIN MUHOD
Matpuilsl. Teopema o paHre MaTpuubl.

3. BpinonHeHne THIOBBIX 3a/1aHU IO TEME

Tema 3. Cucrembl JTHHEHHBIX aJredpandecKux ypaBHeHH

1. Tlpumenenue meromoB ['aycca m JKopmano — l'aycca K pemieHHIO CHCTEM JIMHEHHBIX
YpaBHEHUM.

2. BpinosiHeHUE TUMOBBIX 33JaHUH MO TEMe

Tema 4. UccienoBaHue cCHCTeMbI M JHHEHHBIX YPABHEHHH ¢ N HEU3BECTHLIMU

1. CucremMbl TUHEHHBIX OJHOPOIHBIX ypaBHEHUI. DyHIaMEHTalIbHASI CUCTEMA PEIICHHH.
2. Mopens JIeoHThEBAa MHOTOOTPACIICBON YKOHOMHUKH (OAJIAaHCOBBIN aHAIN3).

3. BbInoJIHEHNE TUITOBBIX 33JJAaHUN TIO TEME

Pasnen 2. Bekropnas aiaredpa

Tema 5. D1eMeHTHI BeKTOPHOI1 ajredpbl

1. BekropHoe mnpoM3BEIEHHUE BEKTOPOB, €ro CBOWCTBA. BbIpaxkeHHe BEKTOPHOIO
MMPOU3BCACHUA UCPE3 KOOPAUHATEI BEKTOPOB.

2. CMmelIaHHOE MPOU3BEJCHHE BEKTOPOB, €ro CBOWCTBA. BplpakeHHe CMELIaHHOTO
IMPOU3BCACHUA UCPE3 KOOPANHATEI BEKTOPOB

3. BbInosjHeHue TUIOBBIX 33JJaHUN IO TEMeE

Tema 6. JInHeiiHbIe BEeKTOPHbIE IPOCTPAHCTBA

1. Tlepexox k HOBoMy 0a3ucy B JHMHEHHOM TNPOCTPAHCTBE. 3aBUCUMOCTh MEXKIY
KOOpJMHATaMU BEKTOpa B pa3HbIX Oa3ucax.

2. BpInonHeHue TUNOBBIX 331aHUH 110 TeMe

Tema7. JIuneiinble 0TOOpa:keHUs:
1. Jluneiinag Mojaels oOMeHa.
2. BrImosHeHNEe TUITOBBIX 3aJaHUH 10 TEME

Pa3zpnen 3. AHaiMTHYeCKasi reOMETPHUsI HA IJIOCKOCTH M B IPOCTPAHCTBE

Tema 8. JInHus Ha IIOCKOCTH

1. Kpussle BTOporo nopsaka.OkpyxHocTb. Kanonnueckoe ypaBHeHue. CBOHCTBa KpHBOIA,
OCHOBHBIE XapaKTEPUCTUKH.

Omnunc. Kanonnueckoe ypaBHeHHe. CBOWCTBa KPUBOMl, OCHOBHBIE XapAKTEPUCTUKU.
['unep6ona. Kanonnueckoe ypaBHeHue. CBOMCTBa KPUBOW, OCHOBHBIE XapaKTEPUCTHKH.
[Tapa6ona. Kanonuueckoe ypaBHeHue. CBoiicTBa KpUBOH, OCHOBHBIE XapaKTEPUCTUKH.
Ob6nactp pemieHud JUHEHHBIX HepaBeHCTB. ['paduueckuil Meron pemieHus CHCTEMBbI
JUHEWHBIX HEPaBEHCTB C JIBYMs HeW3BECTHbIMU. OOJacTh pelIeHUH CUCTEMbI JIMHEHHBIX
HEPaBEHCTB.

arwN

Tema 9. IIpsiMmasi U IVIOCKOCTH B MPOCTPAHCTBE

1. Kanonuyeckoe ypaBHEHUE IPSIMOM B IPOCTPAHCTBE.

2. VYpaBHeHHE MPSIMOIl B IPOCTPAHCTBE, MPOXOIAIICH Yepe3 1BE TOUKH.

3. OOmee ypaBHeHHE TIpsAIMOW B TpocTpaHcTBe. Ilepexon oOT o0mero ypaBHEHUS K
KaHOHHUYECKOMY.

4. VYron Mex1y NpsSMbIMH B IPOCTPAHCTBE.

5. YcnoBue napajuieIbHOCTH U NEPIEHUKYISIPHOCTH IPSIMBIX B IPOCTPAHCTBE.

Pa3znen 4. Beenenune B anajaus

Tema 10. ®ynxknun
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[ToHsATHE KOMIUIEKCHOTO YHCIIa, ACWCTBUS HAJl KOMIUICKCHBIMH YHCIIAMH.
Ob6patHas pyHKIHA.

[IpeoOpazoBanue rpaduKoB QyHKIIAHN.

[Tpumenenue GyHKINN B SKOHOMUKE.

BeinosiHeHNe TUTIOBBIX 3a/IaHUH 110 TeMe

s E

TeMa 11. IIpeneas! pynkumi

1. Yucnossle nocnenoBaTeabHOCTH. OrpaHUYEHHbIE 1 MOHOTOHHBIE MTOCIIE0BATEIHLHOCTH.

2. Tlpemen 4ucioBO# mMoOCIEAOBATEIBHOCTH. ['€OMETpHUECKUN CMBICT TpEena YHUCIOBON
nocJseioBaTeabHOCTH. [Ipru3Haky cylecTBoBaHuUs Ipeaea.

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

4. PackpblTuE HEOMPEIeICHHOCTEH pa3INUHbIX THUIIOB.

5. BrInosiHeHNe TUITOBBIX 3aJJaHUM IO TEME

Tema 12. HenpepbIBHOCTb PyHKIMI
1. CaoiicTBa GyHKINH, HETIPEPHIBHBIX HA OTPE3KE.
2. BpinonHeHue TUNOBBIX 331aHUM 1O TEMe

Paszpnen S. ludpdepennuaibHoe HCHHCAeHHE PYHKIMI 0JHOH ITepeMeHHOM

Tema 13. IlponsBoanas u nudpepenuuan GyHkuun

1. TlpousBomHas oOpaTHOH PyHKIHH

2. TIpou3BoaHbIE BBICHINX MOPSIKOB.

3. Hcnonp3oBaHue NOHSATHS TPOU3BOJIHON B SKOHOMHKE.

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

5. JluddepeHunanbl BRICIIUX TOPSIKOB.

6. BrImosiHEHNE TUMOBBIX 33JaHUH 110 TEME

Tema 14. IlpusoxkeHue Npou3BOTHOM

1. OcHoBHble Teopembl 0 nudpdepenumpoannn pyHkuu: Teopema depma teopema Pous,
TeopeMa Jlarpanxa, Teopema Komm.

2. TlpaBuno Jlonuranst 1 BEIYUCICHHS HEOTIPEIEIIEHHOCTEH.

3. HaubGonbmiee u HauMeHbllee 3HAYeHHUS (QYHKUMU Ha OTpe3Ke. AJTOPUTM OTBICKAaHUS
HauOO0JIBIIEr0 U HAMMEHbILIEr0 3HaYeHUH HelpepbIBHON (DYHKIIMU Ha OTPE3KE.

4. BpInoJHEHUE TUIIOBBIX 33JJaHUH IO TEMe

Pa3nen 6. luddepennnanbHoe ucuucjieHne GyHKIMi HECKOJIbKHUX NepeMeHHbIX

Tema 15. @®yHKIUH HECKOJBKHX IEePEMEHHBIX

[Tpenen u HenpepbIBHOCTh (PYHKIIUH JIBYX MEPEMEHHBIX.

Juddepenunan GyHKINH IBYX NEPEMEHHBIX.

I'paguent pyHKIUY.

HauOonbIiee 1 HauMeHblee 3Ha4eHUs (YHKLINUU B 3aMKHYTOH OrpaHUYEHHOM 00aacTu.
OYHKINH HECKOIBKUX NTEPEMEHHBIX B SKOHOMHUYECKON TEOPHH.

BrlnosiHEHNE TUIOBBIX 3aJaHUH 110 TEME

ok wdE

TeMa 16. IlepBooOpa3Has GyHKIUS U HeoNpPeaeJeHHbIN HHTErpaJl

1. IIpocreiimme panroHanbHble ApoOu. HTerpupoBaHue MNPOCTEHIINX PpPaMOHATBHBIX
npooOeit. MHTerprpoBaHne paroHAIbHBIX IPOOei.

2. WuterpupoBaHue TPUTOHOMETPHUYECKHMX (QyHKIUH. HWHTErpupoBaHWe TMpOCTEHIINX
UppanMoHaIbHBIX QyHKIMHA. IHTErpaisl, «Hebepyumecs» B 3J1€MEHTapHBIX (PYHKIHIX.

3. BrlnoiHeHe THIIOBBIX 3aIaHUH 10 TEME

Tema 17. OnpeneneHHbIH HHTErPaJI

1. 3amava o BEIYHCICHHH 00BheMa BBIITYCKAEMOM TIPOTYKITHH.

2. HWHrerpan ¢ mepeMeHHBIM BEPXHUM MPEIEIOM.

3. Teopema o MpoW3BOIHOI HHTETpAJIa C IEPEMEHHBIM BEPXHUM IPEIACIIOM.
4, BrINIOJIHEHNE TUIIOBBIX 3aJIaHUH 1O TEME

Tema 18. HecoOcTBeHHbIE U IBOIHBIE MHTErPaJibl
1. HpI/I6JII/DK€HHLIe MCTO/JIbI BBIYUCIICHUS ONPCACIICHHBIX MHTCTPAJIOB
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2. Hcnonb3oBaHue MOHATHS UHTErpaja B SKOHOMUKE
3. BhImonHeHne TUNIOBBIX 3a/IaHUH IO TeME
Pasznea 8. Inddepennuanbubie ypaBHeHus. Psaabl
Tema 19. Indpepennuaibabie ypaBHEeHUs IEPBOI0 MOPSIKA
1. Meron Jlarpanka (MeTol Bapualu MPOU3BOJBHBIX MOCTOSHHBIX) PEHICHUS JIMHEHHBIX
HEOJHOPOIHBIX YPABHEHHUM NIEPBOTO MOPSJIKA.
2. YpaBHenue bepHyinu, ero pemieHue.
3. Hcnonp3oBanue nuddepeHmaibHbIX ypaBHEHUH B SJKOHOMUYECKON JTUHAMHKE
4. BpInonHeHne TUNOBBIX 3a/1aHUi IO TeMe
Tema 20. YucioBble U CTeNeHHbIE PAAbI
1. TlonsTue crenenHoro psaa. Paguyc, MHTEpBan CX0AUMOCTH CTEIIEHHOTO psja.
2. Psaner Teiinopa u Makiopena. Pa3inoxeHus sneMeHTapHbIX QYHKIUH B PsI.
3. BpinonHeHne THIOBBIX 3a/1aHU IO TEME

5. KOHTPOJIb KAYECTBA OCBOEHUSA JUCIHUIIJINHbI

Texymuil KOHTPOJIb U NPOMEKYTOUHAsI aTTECTalUs OCYLIECTBIIIIOTCS B COOTBETCTBHHU C
«llomoxenneM 0O TEKylIEeM KOHTPOJE YCIEBAEMOCTH M IPOMEKYTOYHOM aTTeCTaluu
oOyyaromuxcs B ABTOHOMHOM HeKOMMepueckoil opranuzanuu «OOpa3oBarenbHas OpraHu3alus
BbICILIET0 00pa30BaHUA» «Y HUBEPCUTET SKOHOMHUKHU U YIIPABICHUS».

Bun npomexyrodyHoll  arrectauMM  — 3a4deT, OJk3aMeH. PopMa INpoBeneHHUs
IIPOMEKYTOYHOM aTTECTAMN — TMCbMEHHBIN K3aMEH.

@DOHJ OLIEHOYHBIX CPEICTB M0 AUCUMILIMHE NPUBEACH B IpriokeHuu Kk PI1/T.

6. YYEBHO-METOANYECKOE OBECIIEYEHUE JUCHUIIJINHbI

1. [MnapeBa I'.B., Bpicmas maremaruka: ONOpHBIM KoHcmekT jekuuit / I'.B.
[TxapeBa. — Cumdeponons: AHO «OOBO» «YHuBepcUTET S5KOHOMUKH U yIpaBieHus», 2021, —
124 c. — TekcT: 37EKTPOHHBIMN.

2. Hlnapea I'.B., Beicmas wmaremaTuka: Yy4eOHO-METOAMYECKOE TOcoOue
(MeToaMuecKne PEeKOMEHJAlMu K MPOBEACHUI0O CEMUHAPCKUX (TMpakThyeckux) 3aHsaTtuil)/ I'.B.
[TxapeBa. — Cumdeponons: AHO «OOBO» «YHuBepcUTET S5KOHOMUKHU U yIpaBieHus», 2021. —
78 c. — TekcT: ANeKTPOHHBIM.

3. [MMuapea [1'.B., Beicmas MaremaTtvka: METOJAMYECKHE PEKOMEHIALUU 110
OpraHu3aIly caMOoCTOATENbHON paboThl oOyuarommxcs / I'.B. [lInapesa. — Cumdepomnons: AHO
«OOBO» «YHHUBEpcUTET 5KOHOMUKH U yIipaBieHus», 2021. — 58c.

4, [[InapeBa, I'. B. Bricmias maremaruka (fuHeWHas anreOpa) : METOAUYECKHE
YKa3aHHWA K BBIIIOJIHEHUIO THUINOBBIX pacdyeTroB. /[lns Hanpasienuit noarotoBku 38.03.01
OxoHomuKka, 38.03.05 busnec-undopmaruka (kBanuduxaius — O6akanasp) / I'. B. [llnapeBa. —

Cumpepononb : YHHUBEPCUTET HKOHOMHKM W ynpaienus, 2020. — 57 c. — Tekcr
anektponnbli // Iludposoit oOpazoBarensubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/101397.html. — Pexxum moctyna: anst aBTOpU3Up. MOJIb30BaTEICH
(mata oopamenus: 16.01.2026).

5. [InapeBa, I'. B. Marematndyeckuii aHaJu3 : METOAMYECKHE YKa3aHUA K
BBITIOJIHEHHUIO TUIOBBIX pacuetoB / ['. B. IllmapeBa. — Cumdepornons : YHuBepcurer
SKOHOMHMKHM u ynpaienus, 2020. — 74 c. — Tekcr : osnekrtpoHHslt // Lludposoit
00pasoBaTenbHbBIN pecypc IPR SMART : [caitr]. — URL:
https://www.iprbookshop.ru/101399.html.  —  Pexxum  pmoctyma: Ui aBTOPH3HP.
noJp3oBareseii(maara oopamenus: 16.01.2026).

6. [[Maapesa, I'. B. Beicmas warematuka. JluneitHas anrebOpa : ydeOHO-
METOAMYECKOE MOCcOOHe (PEKOMEH/IAIMH 110 CAMOCTOSATEILHOMY U3yUYCHUIO AUCIUILUTUHEL) / . B.
[IxapeBa. — Cumdepormnons : YHUBEPCUTET 3KOHOMUKU U ympasienus, 2022. — 108 c. —
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Texcr : anextponHslit // Ludposoit odpazoBarensubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/128043.html (mara o6pamienus: 16.01.2026). — Pexxum mocryma:
JUIS aBTOPHU3HP. TOJIb30BATEIICH.

7. MIEPEYEHb OCHOBHOM U g[Ol'[OJIHPITE.JIBHOfI YUYEBHOU JIUTEPATYPBI,
HEOBXOJIMMOMU JJIA OCBOEHUA JUCHUITJINHBI

a) OCHOGHaA Tumepamypa:

1. Muxun, M. H. Jluneitnas anrebpa. Y. 1. MaTpuusl u onpenenuTenu : yueOHoe
nocobue / M. H. Muxumn, C. Il. Kypauna. — Mocksa : Aii [ITu Ap Meaua, 2021. — 106 ¢. —
ISBN 978-5-4497-1349-0 (u. 1), 978-5-4497-1402-2. — Tekct : snextpouHsiii // udposoit
00pasoBaTenbHbBIN pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/111179.html. (nara oGpamenus: 16.01.2026). — Pexum nocryma:
JUISL aBTOPU3UP. TIOJIB30BaTEIEH.

2. Muxun, M. H. Jluneiinas anre6pa. Y. 2. Cucrempl JUHEHHBIX ypaBHEHUH :
yuebHoe nocodue / M. H. Muxumn, C. II. Kypauna. — Mocksa : Aii [Tu Ap Menua, 2022. — 91
c. — ISBN 978-5-4497-1587-6 (u. 2), 978-5-4497-1402-2. — TekcT : SNEKTPOHHBIN //
[MudpoBoit  obpazoBatenbubiii  pecypc [PR SMART :  [caiit] —  URL:
https://www.iprbookshop.ru/119112.html. (nara oGpamenus: 16.01.2026). — Pexum gocryma:
JUTSL aBTOPU3UP. TIOJIB30BATENECH.

3. JIsmenko, T. B. MaTtemarnueckuii ananus : yaeOHO-MeToqudeckoe mocooue / T.
B. JIsmienko. — Taranpor : Taranporckuii MHCTUTYT yIpaBlieHUs U 3KkoHoMukH, 2024. — 200 c.
— Texcr : snextponssiii / Ludposoit 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 Uil CTYAEHTOB SKOHOMMYECKHUX HAIpPABICHUH :
yuebHoe mocobue / T. A. I'ymaii, A. ®. Jlonromonosa, B. A. XykoBa. — CraBponoip :
CTaBpOnOJIBCKUI TOCYyIapCTBEHHBIN arpapHblii yHuBepcuteT, 2021. — 88 c. — Tekcr :
anektpoHHbl // Ludposoit obpazoBatenbHbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/121748.html. — Pexxum moctymna: aiasi aBTOpU3HUP. MOJIb30BaTEICH
(mara obpamienus: 16.01.2026).

8. MEPEYEHb PECYPCOB UH®OPMAIMOHHO-TEJEKOMMYHUKAIIMOHHOM
CETU «<MHTEPHET», HEOBXOIUMBIX /U151 OCBOEHUSA JUCHUIIJIIMHBI

1. WNupopmannonHo-npaBoBoit mnoptan «l'apant»: odunuanbhbiii cait. — URL:
http://www.garant.ru— TekcT: 3IeKTPOHHBIH.

2. [udposoit obpazoBatenpHbId pecypc «IPRsmarty: odunmansasiii caitt. — URL:
http://www.iprbookshop.ru/— Tekct: 37eKTpOHHBIHA.

3. DJIEKTPOHHBIN COpaBOYHUK 10 MmaTeMatnke «lIpukiamHas wmaTeMaThkay:

ounmanehsi caitt. — URL: http://www.pm298.ru/ — TekcT: 31eKTpOHHBI.

9. METOAUYECKHUE YKA3ZAHUA JJ1 OBYYAIOIIINUXCA
11O OCBOEHUIO JUCIIUITJIMHBI

[Ipn mpoBeneHuu JNEKIUM, CEMUHAPCKUX (MPAKTUYECKUX) 3aHATUH, CAMOCTOSATEIbHOU
pabote oOyyaromuxcsi MPUMEHSIOTCS MHTEPaKTHBHbIE (POPMBI MPOBEIEHHS 3aHATUN C IIETbI0
HOTPYKEHUs] 00YJaroIUXCs B pealIbHyI0 atMoc(epy NpodhecCHOHAIBHOIO COTPYIHUYECTBA 110
paspelieHuio npodieM, ONTUMaIbHOM BEIPAaOOTKH HABBIKOB M Ka4ecTB OYAYILEro CreruanucTa.
WHTepakTiBHBIE (OPMBI IPOBEICHMS 3aHATUH MpearoiaraloT o0yuyeHue B corpyaHuuecTse. Bee
YYaCTHUKH 00pazoBaTEIbHOIO Ipolecca (MpernoaBaTesib 1 00yJaronuecs) B3auMOACHCTBYIOT
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Jpyr ¢ Opyrom, oOMEHHBAIOTCS MHQOpMaLneil, COBMECTHO PEHIA0T MPOOJIeMbl, MOJCIUPYIOT
CHUTYaIHIO.

B yueOHOM mporecce UCTIONb3YIOTCSI HHTEPAKTUBHBIE (DOPMBI 3aHSATHIA:

- TBOpYECKOE 3ajaHue. BhINoNHEHHE TBOPYECKUX 3aJaHuil TpeOyeT OT 00ydaromerocs
BOCIPOM3BECHUE MTOJIYYEHHON paHee nHpopManuu B (hopMe, ONpeesIsieMol MpernogaBaTeiieM,
U TpeOyIoIei TBOPYECKOTO TOAX0a;

- TpynnoBoe obcyxkaenue. I'pynmnooe o0CyxeHHE KOro-J1nbo BOIpoca HapaBlIeHO Ha
JOCTHIKCHUH JIy4IIET0 B3aHMMOIIOHMMAaHHS W CHOCOOCTBYET JIyYIIEMYy YCBOSHHIO H3Y4aeMOIO
Marepuana.

B xone ocBOeHMS AMCHMIUIMHBI NIPU TPOBEACHUH KOHTAKTHBIX 3aHATHI HCIIOIB3YIOTCS
cienytomme (HopMel 00yueHHs, crnocoOCTByOmUE (OPMHUPOBAHUIO KOMIIETCHIIMNA: JIEKIMU-
JMCKYCCUH;, KEeWC-METOM; pelIeHue 3a]ad; CUTYallMOHHBIM aHalmu3; oOcyxaeHue pedeparoB U
JIOKJIA/IOB; pa3pabOTKa IPYyIMIIOBBIX MPOEKTOB; BCTPEUH C MPEACTABUTENSIMHI TOCYAAPCTBEHHBIX U
OO0IIECTBEHHBIX OpPTraHU3aIHH.

10. TIEPEYEHb HH®OPMALIMOHHBIX TEXHOJIOT' Ui, UCITIOJIb3YEMBIX IPU
OCYHIECTBJIEHUU OBPA30OBATEJIBHOI'O MTPOIECCA 11O JUCHUIIJINHE,
BKJIIOYASA IEPEYEHD I[TPOI'PAMMHOI'O OBECIIEYHEHUSA U
NHOOPMALNMNOHHBIX CITPABOYHbIX CUCTEM (ITPM HEOBXOJINMOCTH)

B mpomecce JEKIMOHHBIX M TNPAKTUYECKUX 3aHATHH MCHOJNB3YETCS CIEAyoIee
IpOrpaMMHO€E 0O€ecIieYeHHe:

*nmporpammel, oOecrednBarone J0cTyn B ceTb «MHTepHer» (Hampumep, «Google
chromey);

*IporpamMMel, IEMOHCTPALIUU BHEO MaTepHalioB (Hampumep, npourpeiBarens « Windows
Media Player»);

*mporpaMMbl Ui JAEMOHCTpallMd M CO3AaHUs Npe3eHTauui (Hampumep, «Microsoft
Power Pointy).

*Tabau4HbIN poreccop (Hampumep, «Microsoft Excel»).

11. OIIMCAHUE MATEPHAJIBHO-TEXHHYECKOI'O OBECIIEYHEHUA,
HEOBXOINMOTI'O JJIs1 OCYIMECTBJIIEHUSA OBPA30BATEJIBHOI'O NTPOLECCA
O AMCIUIIJIMHE

Jlns mperofaBaHus TUCIHHMILIMHBI TPEOYIOTCS CIIEIHaTbHBIE MaTEepUATbHO-TEXHUYECKHE
cpencTBa (KOMIBIOTEpHBIC KIJIACCHI M T.M.). BO BpeMs JEKIMOHHBIX 3aHATHH, KOTOPHIC
IPOBOJATCS B OOJIBIION ayJUTOPHUH, HCIOJIB30BaTh MPOEKTOP JUIS JECMOHCTpAIMK CJIaiI0B,
cxeM, TaOJIMIl U TPOYEro marepuaia, MyJIbTUMeIuiiHbie mpoekTopbl Epson, BenqViewSonic;
AKpaHbl AJI MPOEKTOPOB; HOYTOYKH Asus, Lenovo, MUKpO(DOHBI.

[epeveHbINIIEH3UOHHOTOMCBOOOTHOPACTIPOCTPAHAEMOTOIIPOTPAMMHOT000ECIICUCHUS, BT
OMYHCIICOTeUeCTBEHHOTOnpom3BoAcTBa: Microsoft, Windows, Microsoft Office, Libre Office,
Apxusatop 7-zip,Adobe Reader, Koucynsrant Ilmtoc, Kaspersky Security, VLC, Media Player,
IIpomereii.
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