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HNHuaexc 1M CUMILUTHHBI MO
y4eOHOMY IJIAHY

HaunmeHnoBanue JUCHHUILINHBI

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

3aja4 B chepe yrmpaBieHUs IEPCOHATIOM.

MecTo TUCHUIIINHEL B
ctpykrype OITOIT

JlucuuIinHa OTHOCUTCA K oOs3aTenbHOM YacTh Ojoka 1.
«JlucruruinHbl (MOTYIJIH)» MPOrpaMMbl OakajiaBpraTa

KomnereHium,
dhopmupyembie B
pe3ylbTaTe OCBOCHUS

VK-1

U CIATIINHEBI
Conepxanue Paznen 1. Anrebpa matpurg
JYACIUIUINHEI Tema 1. Marpuiisbl.

Tema 2. OOpaTHas MmaTpuIa
Tema 3. CucteMbl JTMHEHHBIX adredpanyecKux ypaBHEHHUH.
Tema 4. WccnenoBanue cucTeMbl m JIMHEHHBIX YpPaBHEHUH C n
HEU3BECTHBIMH.
Pazgen 2. Bekropnas anre6pa
Tema 5. DneMeHThI BEKTOPHOM anreopbl
Tema 6. JIuneiiHble BEKTOPHbBIE IPOCTPAHCTBA
Tema7. JIunelinple 0TOOpaKCHUS
Paznen 3. AHanutuueckas reoMeTpusi Ha IUIOCKOCTH U B

IIPOCTPAHCTBE
Tema 8. JIunus Ha mIockocTH
Tema 9. IIpsiMas 1 TNIOCKOCTH B IPOCTPAHCTBE

Pasnen 4. Beenenue B aHanuz
Tema 10. ®yHkuuu
Tema 11. [Ipenenst GpyHKIMI
Tema 12. HenpepbIBHOCTE pyHKIIUH

Paznen 5. Iuddepennmanbaoe ncuucinenne GyHKIUni 0OTHON
IIEpEMEHHOMN
Tema 13. [IpousBoanas u nuddepennman GyHKIUN
Tema 14. [IpunoxeHne npon3BOgHON
Paznen 6. Iuddepenunansuoe nucuucienne GyHKIUN HECKOIBKUX
IIEPEMEHHBIX
Tema 15. @yHKIINHM HECKOJIBKUX ITEPEMEHHBIX

Paznen 7. UaTErpalibHOE UCUUCTIEHUE
Tema 16. IlepBooOpazHast GyHKIIHS U HEOTIPEACIECHHBIN HHTETPa
Tema 17. OnpeneneHHbIi HHTETpA
Tema 18. HecoOcTBeHHBIE U ABOWHbBIE HWHTETPAIbI

Paznen 8. luddepennmansubie ypaBHeHUs. Psbl
Tema 19. luddepennnanbable ypaBHEHUS IEPBOrO MOPsAIKa
Tema 20. YncaoBble ¥ CTENEHHBIE PSIIbI

OO6m1ast Tpy10€MKOCTh
JUCITUTUTAHBI

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

dopma TPOMEKYTOUHOU
aTTeCTallU

3auert, 3K3aMeH




COJEPKAHHUE

1. Lens u mepedeHb IUIAHUPYEMBIX pE3yJAbTAaTOB OOYYEHHUS 10 TUCIMILIMHE,
COOTHECEHHBIX C IJIAHUPYEMBIMU pe3y/IbTaTaMi OCBOCHUS MTPOrpaMMbl OakajaBpHuara

2. Mecto aucuumiunsel B ctpykrype OITOII6akanaBpuara

3. O0beM [IUCHUMIUIMHBI B 3a4eTHBIX €IMHULAX C YKa3aHHEM KOJIMYecTBa
aKaJeMUYECKHX YacOB, BBIJCICHHBIX Ha KOHTAaKTHYIO paboTy oOydarommxcsi ¢
npernogaBaresnieM (110 BUAAM 3aHITHI) U Ha CAMOCTOSITENIbHYIO Pa00Ty 00 yUJarouXcst

4. Copeprkanue TUCHUIUIMHBI, CTPYKTYPUPOBAHHOE IO TeMaM (pa3zenam) ¢ yKa3aHueM
OTBEJICHHOTO HAa HUX KOJMYECTBA aKaJeMHUUECKUX YacOB U BUI0B yUeOHBIX3aHATUN

5. KoHTpoJib KauecTBa OCBOEHUS TUCLIUIIIIMHBI

6. YueGHO-MeToInYeckoe 00ecredeHre TUCIUILINHBI

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

8. Ilepeuenp pecypcoB MHPOPMALMOHHO-TEICKOMMYHUKAIIMOHHOW cetn «VHTepHeTY,
HEOOXOUMBIX JJIS1 OCBOCHUS AUCHUTUTHHBL. . .....eueeneenne...

9. Meroanueckue ykazanust 111 00y4aronuxcsi 0 OCBOCHHUIO JUCIUTIIIUHBI

10. Ilepeuenr MHGOPMAIMOHHBIX TEXHOJOTUH, HMCIONB3YyEMbIX IMPHU OCYIIECTBICHUU
00pa3oBaTeNLHOTO TpoIecca IO JUCHUIUIMHE, BKIIOYAs IEpeueHb MPOrPaMMHOIO
obecrieueHrss © THPOPMAITMOHHBIX CIIPABOYHBIX CUCTEM (IIPU HEOOXOTUMOCTH )

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

12. ITpunoxenue k PI1J]

o1 o1

17
18

18

19

19

20

20



1.IEJIb U IEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHMUS 11O
JUCHUIIVIMHE, COOTHECEHHBIX C INTAHUPYEMbBIMH
PE3YJIIBbTATAMUNOCBOEHMUS ITPOT'PAMMbBI BAKAJIABPUATA

Lenpto u3yyeHUs TUCHUILUIMHBI «Bpiciias mareMaTuka» sBiseTcss (OpPMUPOBAHHE Y
O6yanOH_[I/IXC$I CHCTEMBl 3HAHWM W HABBIKOB II0 BBICIICH MaTEMaTHKCE, HCOGXOI[I/IMBIX JJIA
pelleHus MOCTaBIEHHBIX 3a7auB chepe yInpaBieHUs IEPCOHAIOM.

B pesynbrare ocoenus OIIOIl OakamaBpuata oOOydYarOUIUIiCS JOJDKEH OBJANETh
CIICAYIOIIMMHU pe3yJIbTaTaMH 00y4YeHUS MMOAUCIUILIINHE!

Koabl Pe3yabTaThl IlepeyeHs MIAHNUPYEMBIX Pe3yJIbTATOB 00y4eHH S
KOMIIeTeHIIUH OcBoenusaOIIOIT 0 JMCIUILINHE
Crocoben VK-1.13HaeT OCHOBBI CHCTEMHOI'O IOAXOda K|

OCYLIECTBJISATh [TOUCK, |OCYLIECTBICHUIO IOMCKA, KPUTHYECKOrO aHajau3a H
KPUTUYECKHI aHAJIM3 U [CMHTe3a MH(OpManu il pEeIIeHUs] MOCTaBJICHHBIX
cuHTe3 uHbopManuu, [3agay;

npUMEHSTh cucTeMHbIl [YK-1.2.YMeeT npuMeHATh CHCTEMHBIM MOAXOJ HA|
MOAXOA JUISl PEIICHUs]  |OCHOBE IIOMCKA, KPUTUYECKOTO aHaliu3a M CHHTE3a
MOCTABJICHHBIX 3a/1a4  [HH(pOpMaum TUISL pelieHus 3aj1a4 B
podecCuoHaIbHON 00J1aCTH;

VK-1.3.Bnageer HaBBIKAMH IIOMCKa, CHHTE3a U
KpUTHYECKOrO0 aHaiu3a uHpopManud B  CBOEH
podeCcCHOHATBbHON 00JIACTH; BJAIEET CHUCTEMHBIM
[1OAXOJ0M JUJIsl PEILICHUsI IOCTABJIECHHBIX 3aau.

YK-1

2MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOIIBAKAJIABPUATA

Jucnuminaa 51.0.09«BrIciias MaTeMaTHKa» OTHOCUTCS K 00s3aTeNbHOM yacTh OJioka 1.
«ducuunnunel (Moaynu)» yueOHoro ruiada OITOIT 6akanaBpuaTta o HarpaBIEHUIO TOATOTOBKU
38.03.03 VYmpasnenue mnepcoHasioMm. JucrumiauHa «Bpicmias MaTeMmaTuka» —HM3y4yaercs
oOyyaromuMucst 04HoM popmbl 00ydeHusBl, 2 cemecTpax, OUHO-3a04HON (POpPMBI 0OYUEHHS — B
1, 2 cemecTpax.

3HaHMs, YMEHHMS M HaBBIKM, IIOJIyY€HHbIE IpPU HU3YYEHUU IJUCHMIUIMHBI «BpIicias
MaTeMaTHKay, OyqyT HeoOXOAMMbI s YIJIYyOJ€HHOIO U OCMBICIIEHHOTO BOCHPHUSATHS
JUCIHUILINH: «MaKpo3KOHOMUKa», « MUKPOIKOHOMHKAY, « DIKOHOMETPHUKA»

Ob6nacte NpohecCHOHAIBHOW NEATETbHOCTH, Ha KOTOPYIO OpPUEHTHPYET AMCLUUILIMHA
Boiciiasi maremaruka, Bkiatrowaer: 06 CBs3b, MH(POPMAIMOHHBIE M KOMMYHUKAlMOHHbBIE
TEXHOJIOTHH.

Tunbl 3amad W 3a7aud NPo(ecCHOHANBHOM JEATeNbHOCTH, K KOTOPBIM TOTOBUTCH
oOyJaromuiics, onpeieneHbl Y4eOHbIM MJIaHOM, @ UMEHHO: OCYIIECTBISATh MOUCK, KPUTHUECKUN
aHaM3 M CUHTE3 MH(POpPMAaIUU, TPUMEHITh CUCTEMHBIN MOIXOM JJIsi pEIIeHUs MMOCTABICHHBIX
3ajad.

3.0 BbEM JUCIUIIJIMHBI B 3AYETHbIX EJJUHUIIAX C YKASAHUEM
KO/INYECTBA AKAJEMHUYECKHUX YACOB, BBI/IEJIEHHBIX HA KOHTAKTHYIO
PABOTY OBYYAIOIIIUXCSA C MTPENNOJIABATEJIEM (ITO BUJIAM 3AHSTHUI) HHA

CAMOCTOATEJBHYIO PABOTYOBYYAIOIIUXCA

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

3.1. O0béM TMCHUILIMHBI 110 BUAAaM Y4eOHbIX 3aHATHI (BUacax)



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

O0BLEMANCHUIIINHEI Bcerouacos

OO611ast TPy A0€MKOCThAUCIIUTLTHHBI 360
KonrtakTHas padora 96
AynutopHas pabora(Bcero): 96
Jlekruu 46
CeMuHapbl, MPAKTUYECKUE3AHATHUS 50
CamMocTosiTenpHaspadoTa o0ydaronmxcs (BCero) 228
Kypcoas pabora -

3auer +

DK3aMeH 36

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

O0BEéMIMCHUMIIIMHBI Bceroyacos

OO01mas Tpy10eMKOCThANCITUILTTHBI 360
KonrtaktHas paboTa 78
AynuropHas pabota(Bcero): 78
Jlexkuun 36
CeMuHapbl, IPaKTUYECKUE3AHATUS 42
CaMocTosTenbHas paboTta o0yyaronuxcs (BCero) 246
Kypcosas pabota -

3auer T

DK3aMeH 36

4. COOJEP KAHUE JUCHUIIVIMHBLCTPYKTYPUPOBAHHOE 11O TEMAM
(PABTEJIAM) C YKABAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA
AKAJEMUYECKHUX YACOB U BUJIOB YUYEBHBIX3AHATUU
4.1. Pa3nesbl IMCHMNJIMHBI M TPYJ0€MKOCTh MO BHIAM Y4eOHBIX 3aHATHIl (B

AKAACMHUICCKHUX qacax)

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




HauMeHnoBanue TeMbl

Bcero

KoauuecTBO 4acoB

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

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




4.2. CopeprxaHue JMCHHUILIMHBI, CTPYKTYPHPOBaHHOE IO TeMaM(pa3aeiam)

Pa3znen 1. Anredpa maTpun

Tema 1. MaTpunsl.

Ilenu n 3a1a4y JUCLUILINHEL.

[Tonatue MaTpuisl, oOmMiA BUA MaTpuibl. PaBHble MaTpuisl. Bunaer matpui. Jlnneiinsie
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 BeluMciieHus. CBoiicTBa paHra marpulibl. bazucHeiii MuHop matpursl. Teopema o
paHre MaTpULbI.

Tema 3. CucreMbl JTHHEHHBIX ajJredpanyecKuX ypaBHeHMI.

Cucrembl nuHeiHbIX anredpanmdeckux ypaBHeHHil (CJIAY). Pemenue CJIAY. Bunbl
CJIAY. Pemenue cucreM JHMHEWHBIX YpaBHEHHH MeToIoM oOpaTHOM Matrpuibl. Teopema
Kpamepa. Pemenne cuctem nuHeHbIX ypaBHEHU MeTonoM Kpamepa.

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

Tema 4. UccinenoBanue cucTeMbl M JIMHEHHBIX YPABHEHHH ¢ N HEU3BECTHBIMU.

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 HEU3BECTHBIMM B CIIy4yae, €CJIIM PAHI CHCTEMbl MEHBbUIE 4YHCIIa
HEU3BECTHBIX.

CucreMpl TMHENHBIX OAHOPOAHBIX YpaBHEHUH. DyHIaMEHTAIbHAS CUCTEMA PEILICHUN.

Mopenb JIeoHThEBa MHOTOOTpPACTIEBOM SKOHOMUKH (OaTaHCOBBIN aHAIHN3).

Pa3nea 2. BekTopHas anredpa

Tema 5. J1eMeHTHI BEeKTOPHOI aJredpbl

BexkTop Ha IUIOCKOCTM M B IpOCTpaHcTBe. JIMHEHHBIE onepanuu HajJ BEKTOpaMH B
reoMerpuueckoil popme. IlonsTue 6a3zuca BEeKTOpoB B MpocTpaHcTBe. Pas3nokeHue BeKTopa 1o
6a3ucy. OproHOpMUpOBaHHbIN 0a3uc B mpocTpaHcTBe. [IpsiMoyronapHas cucremMa KOOpAWHAT B
npoctpaHcTBe. Pa3nokeHue BeKkTOpa IO OPTOHOPMHPOBAHHOMY Oa3UCy B IPOCTPAHCTBE.
JIuneiiHble onepanyuy HajJ BEKTOPaMH, 3aJaHHBIMU KOOPAUHATAMH.

CkansgpHOoe€ TNpPOU3BEACHUE BEKTOPOB, €ro CBOMCTBA. DBrlpaxkeHue CKalIspHOTO
IIPOU3BENECHUSI uYepe3 KOOPAMHATBI BEKTOPOB. YTON  MEXIYy BEKTOpaMH. Y CIOBHS
KOJUIMHEAPHOCTH M OPTOTOHAJIBHOCTH BEKTOPOB. BEKTOpHOE INpOM3BENEHHE BEKTOPOB, €r0
CBOICTBa. BbIpaskeHue BEKTOPHOTO MPOM3BEACHMS YEPE3 KOOPAMHATBHI BEKTOPOB. CMeEIIaHHOE
MIPOU3BE/IEHNE BEKTOPOB, €ro CBOWMCTBA. BpIpakeHHE CMENIAHHOTO MPOU3BEICHUS Yepes3
KOOpJMHAThl BEKTOPOB

Tema 6. JInneliHbIe BEeKTOPHbIE MPOCTPAHCTBA

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
Oa3zucax.

Tema7. JInneiinbie 0TOOpaKeHUSsI

Jluneiinbpie omepaTopbl (oTOOpakeHMs, mpeoOpa3oBaHus). JleHCTBUS HaJ JTUHEHHBIMHU
omneparopamu. Marpuua JIMHEWHOro omeparopa. TeopeMa 3aBUCUMOCTH MEXIy MaTpULaMU
OJIHOTO U TOTO e oreparopa B pasHbIX Oazucax. (CoOCTBeHHbIE 3HAYEHHUS U COOCTBEHHBIE
BEKTOPHl JIMHEWHOTO oreparopa. HaxokJaeHwe COOCTBEHHBIX 3HAUYeHUH U COOCTBEHHBIX
BEKTOPOB JIMHEHHOro oneparopa. JInHeinas Moaens oOMeHa.

Pa3nes 3. AnHanuTn4yeckasi reoMeTpHs Ha IJIOCKOCTH M B IIPOCTPAHCTBE

Tema 8. JInnus Ha MI0CKOCTH

JIuHus HaA IUIOCKOCTU. YpPaBHEHHME JIMHUM HA IUIOCKOCTH. YPaBHEHHsA IPSAMON Ha
IUIOCKOCTH. YpaBHEHHE MPsAMOIl ¢ yriaoBeIM KodpdumueHtoM. OOmiee ypaBHEHHE MPSIMOM.
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. YpPaBHEHHUE MPAMOU, TPOXOIAIIEH YEPE3 NTAHHYIO TOUKY NEPIEHIUKYIISIPHO
JAHHOMY BEKTOPY. YTOJ MEXAY MPSAMBIMHU. Y CIOBHE NapajuIeIbHOCTU U MEPHEHAUKYISIPHOCTH
npsAMbIX. PaccTostHue OT TOUKHK 10 TPSIMOM.

Kpussie BToporo nopsiaka.OxkpyxHocTb. KanoHnueckoe ypaBHeHue. CBOMCTBAa KPUBOM,
OCHOBHbIE XapakTepucTuku. Diuunc. Kanonnueckoe ypaBHeHue. CBoWCTBa KpUBOI, OCHOBHbIE
xapaktepuctuku. [‘munep6ona. Kanonmueckoe ypaBHeHHe. CBOHCTBA KpPHBOW, OCHOBHBIC
xapaktepuctuku. [lapaGoma. KanoHunueckoe ypaBHeHue. CBoiicTBa KpHUBOH, OCHOBHBIE
XapaKTEPUCTUKH.

Tema 9. IIpsiMasi M NJIOCKOCTH B MPOCTPAHCTBE

VYpaBHEHHE IUIOCKOCTH B IIPOCTPAHCTBE, MPOXOJALIEH Yepe3 [aHHYI TOUYKY
NEePHEHANKYIISIPHO JaHHOMY BeKTopy. OOIee ypaBHEHUE IIJIOCKOCTH B MPOCTpaHCTBE. YacTHbBIE
Clly4au OOILEro ypaBHEHHUS IUIOCKOCTU. YpaBHEHHE IUIOCKOCTH B MPOCTPAHCTBE, MPOXOMASIEH
yepe3 TPU JaHHbIE TOYKH. YPAaBHEHHME INIOCKOCTH B IPOCTPAHCTBE B OTPE3KAX. YTOJI MEKIY
IUIOCKOCTSIMH, YCJIOBUS NApAJUIEIbHOCTU U NEPIEHANKYIISIPHOCTH IBYX IIJIOCKOCTEN.

Kanonnueckoe ypaBHeHME MpsAMOM B TNPOCTPAHCTBE. YpaBHEHHE IIPsAMOM B
IPOCTPaHCTBE, MPOXOAsLIed depe3 aBe Touku. OOIIee ypaBHEHHME MPSAMOW B MPOCTPAHCTBE.
[Tepexon ot oO1ero ypaBHEHHS K KaHOHMUYECKOMY. YTOJI MEXAY NPSIMbIMU B HPOCTPAHCTBE.
VYcnoBue napayuieIbHOCTH U NEPIEHANKYISIPHOCTH MPSMBIX B IPOCTPAHCTBE.

Beinykiible MHOXecCTBa B n-MepHOM mpocTpaHcTBe. OOnacTh pelieHui JTMHEWHBIX
HepaBeHCTB. ['papuueckuil MeTon peLIeHHs CUCTEMbl JMHEWHBIX HEPABEHCTB C JIBYMs
HeusBecTHbIMH. O0JIacTh PEeIEHUI CUCTEMBI M JIMHEHHBIX HEPABEHCTB C N HEU3BECTHBIMHU.

Pa3nen 4. Beenenne B anajaus

Tema 10. ®yHKuUHU

Yucna. [IoHATHE KOMIUIEKCHOTO YUCIIA, AEUCTBUS HAJl KOMIUIEKCHBIMU YHCTIAMH.

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

[Tonstue ¢ynkuun. CnocoObl 3amanus QyHKuuU. OCHOBHBIE CBOMCTBA (YHKIIHH.
Knaccugpukanus ¢ynkuuit. OCHOBHbIE 3yIeMeHTapHble (QYHKUMUM M uX rpapuxu. CroxHas
¢byuknus. OOpatHast ¢yHkuus. DyHkuus, 3agaHHas HesiBHO. [IpeoOpasoBanue rpaduxos
¢ynkuunit. [Ipumenenue QyHKIMA B SKOHOMHUKE.

Tema 11. Ilpenenst pyHKumii

YucnoBsle Mocie10BaTeNbHOCTH. OrpaHUYEHHBIE U MOHOTOHHBIE IOCIJIEOBATEIbHOCTH.
[Ipenen 4wWcmoBOW TOCIENOBATENBHOCTUA. ['€OMETPHUYECKH CMBICT TMpenesia YHCIOBOM
nocJe0BaTeNbHOCTH. [Ipu3HaKy cylecTBOBaHUS IpeEea.

[Tpenen ¢pyukiuu B 6eckoneunoctu. [Ipenen ¢pynkuuu B Touke (nmo Komm u mo Ieitne).
OcHOBHBIE TeOpeMbl O Tmpenenax ¢yHKUuH. beckoHeuHo Masnble W OEeCKOHEYHO OoJbllne
BEJIMYMHBI, UX CBOMCTBA. 3aMeuaTesibHbIe Mpeieiibl. PACKpBITHE HEONIPEETEHHOCTEN pa3INnYHbIX
THUIIOB.



Tema 12. HenpepbIiBHOCTH yHKIMIA

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

Pa3nen 5. [uddpepennuaibaoe ucuuciaenne GyHKIuii 01HOI nmepeMeHHOM

Tema 13. IIpousBoanas u AudpdepeHuna pyHKIuu

3amayy, NPUBOAAIIME K IOHATHIO MpoW3BOAHOW. OmpeneseHune IPOU3BOIHON, €€
FEOMETPUUECKUN, MEXAHUYECKUN U IKOHOMUYECKUI CMbICI. CBS3b MEXAY HENPEPBIBHOCTHIO U
I depeHpyeMocTbi0  GyHKUMU. [Ipon3BOAHBIE OCHOBHBIX 3JIEMEHTApHBIX  (DYHKIIMH.
OcnoBHbIe npaBuiIa auddepeHunpoBaHus.

[Tpon3BoaHas cinoxkHOM U oOpaTHOU PyHkIui. JuddepeHnupoBanre HesIBHON (YHKITUU.
Jlorapudmuueckoe muddepenupoanre. [Ipon3BoaHbie BBHICIINX MOPAAKOB. Vcmonp3oBaHue
MOHSTHS IPOU3BOIHON B SKOHOMUKE.

[Tonsitme muddepennnana ¢yakuuu. CpoiictBa auddepennnana. VHBapHaAHTHOCTH
muddepennmana. IuddepeHnnanbl BRICIIAX TOPSIKOB.

Tema 14. IlpuiioxkeHue Npon3BOIHOM

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

[Tpu3naku Bo3pacTaHus U yObIBaHUS (QYHKUMU. DKCTpEMyMbl (GYHKIHH, HEOOXOAUMOE U
JIOCTaTOYHBIEC YCIOBUS dKcTpeMyMa (pyHKimn. Hanbompinee n HauMeHblIee 3HaueHHs (QyHKIIUN
Ha OTpe3Ke. AJITOPUTM OTHICKAHHMsI HauOOJIbIIEr0 M HAUMEHBLIEr0 3HAYEHWH HenpepbIBHON
¢ynkuum Ha orpeske. Bremykiocts rpaduka ¢yHkmmm. JlocTarouyHOE 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.

Paznen 6. ludpepennunanbHoe ncuucienue GyHKIU HECKOJIbKHUX NMepeMeHHbIX

Tema 15. @®yHKIIUH HECKOJIbKHX MepeMeHHbIX

@YHKIMY HECKOJIBKUX MepeMeHHbIX. DYHKIMM ABYX NepeMeHHbIX. O01acTh onpeeneHus
u rpaduk (GyHKIMH ABYX NepeMeHHbIX. JIunun ypoBHs. [Ipenen um HenmpepbIBHOCTh (PYHKLIUU
JIBYX TepeMeHHbIX. YacTHble mnpou3BoAHblE U JUPGEPEeHIUPYEMOCTh (QYHKIHMHU ABYX
nepeMeHHbIX. Juddepennyan GyHKIUN 1ByX NepeMeHHBIX. [ paaAueHT QpyHKIuH.

OkcTpeMyM (YHKIMM JIByX IepeMeHHbIX. HeoOxoaumoe U 10CTaTOYHOE YCIOBHE
skcTpemyMa. Haumbosbliiee M HauMeHblllee 3HA4YeHHs (QYHKLIMU B 3aMKHYTOW OTpaHUYEHHOU
obsactu. Y CIOBHBIN dKCTpeMyM. MeTon MHOkuTeNel Jlarpanka.

@DYHKIMH HECKOJIBKUX NIEPEMEHHBIX B 9)KOHOMHUYECKOMN TEOPHUH.

Pa3nen 7. UnTerpasbHoe ucYuc/IeHUe

Tema 16. IlepBooOpa3Hasi pyHKIMSA 1 HeonpeaeTeHHbIN HHTerpaJ

[Tonsitue mepBooOpaszHoil (yHkuuu. Teopembl o mepBooOpasHbix (yHkuMU. IloHsATHE
HEOIpeeNIeHHOr0 HHTerpana. ['eomeTpruueckuii cMbICa HeoNpeaeIeHHoro nuTerpaia. Tabnuna
OCHOBHBIX HHTerpasioB. (CBONCTBa HEOINpPEAEICEHHOro uHTerpana. (OCHOBHBIE METOJbI
UHTETPUPOBAHUA:  HENOCPEACTBEHHOE  HMHTETPUPOBAHUE,  HHTEIPUPOBAHUE  METOJaMU
MOJICTAHOBKH (3aMEHBI IEPEMEHHOMN ), MHTETPUPOBAHUE MO YACTSIM.

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

WuTerpupoBanue TPUTOHOMETpUYECKUX (yHKUMH. MHTerpupoBanue mpocTedimx
UppalMoOHaTbHBIX QyHKIMHN. HTErpansl, «HeOepymuecs» B 371eMEHTAPHBIX (PYHKIIMSIX.

Tema 17. OnpenesieHHbINH HHTErpaJl

[lonsiTHE oOmpeneneHHoro uHTerpana. ['eoMeTpUYecKHii W SKOHOMUYECKHH CMBICIT
OTIpeIeIEeHHOT0 UHTerpaja. 3aiaya 0 BRIYMCICHUH 00beMa BbIITycKaeMol npoaykuuu. 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 IpeznenoM. dopmyiia
Herorona-Jleitbnumna). MeToa MOACTaHOBKH (3aMEHBbI MEPEMEHHOW) W HWHTETPUPOBAHUS 10
4acTsM B OIPEJEICHHOM UHTErpase.

Tema 18. HecoOcTBeHHbIE M IBOITHbIE MHTETrPaJIbI

HecobctBennbie uaTerpansl [ u Il pona. Cxonsmuiics U pacXosIuiicss HECOOCTBEHHBIN
uHrerpai. IIpuznaku cxogumocTH.

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

JIBoiiHble MHTErpaibl, UX cBOMCcTBA. OCHOBHBIE CIy4Yau BBIYMCIEHUS IBOMHOIO MHTErpaja
B NPAMOYTOJIbHBIX KoopauHaTax. [loBTopHbIe MHTErpansl. CBeAeHUE ABOMHBIX MHTErPAIOB K
IIOBTOPHBIM.

Pa3nen 8. luddepennuaibubie ypaBHeHus . Psiabl

Tema 19. InddepenunaibHble ypaBHeHHs MePBOro NOPsIKa

OcHOBHBIE TOHATHS ¥ IPUMEPHI 3a]1a4, MPUBOAIIINX K TuddepeHIIMaTbHBIM YPAaBHEHUSIM.
OObIKHOBEHHBIE AU (QepeHInaTbHbIe YpaBHEHHS TepBoro nopsaka. OOIiee n 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 auddepeHnnanbHbIe YpaBHEHUS TIEPBOTO
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 qudepeHInanbHbpIX YPAaBHCHHI B SKOHOMHYECKON TUHAMUKE

Tema 20. YncioBbie U cTeNeHHbIE PSIAbI

Omnpenenenue 4ucaoBoro psaa, cymma psiga. CpoiictBa cxoasuxcst psaaos. CXoauMocTb
reoMerpuueckoro psnaa. Teopema (HeoOxonuMelii MpU3HAK CXOAUMOCTH psiia), CIEACTBHE U3
TEOPEMBI O PACXOAUMOCTH psifa. ['apMOHUYECKH psasl. DTaJOHHBIE PsJIbl: TEOMETPUUYECKUH P,
TapMOHUYECKUN psfl, 0000IIEeHHBIN rapMOHUYecKUid psa. JlocTaTouHbI MPU3HAK CXOAMMOCTU
3HAKOMOCTOSIHHBIX pSAJOB: TPU3HAKU CpaBHEHMs, mpu3Hak JlanamOepa, paguKalibHBIA U
MHTErpaJibHbIN pu3Haku Komm.

3HAaKONEpEMEHHbIE U 3HAKOYEpEAYIOUIUeCs  Psibl. [Ipu3nak  cxoauMOCTH
3HaKouepenyomuerocs psjaa (npusHak Jleitouuna). AOCOIIOTHAs U OTHOCUTENbHASI CXOAUMOCTH.

ITonsTue creneHHoro psaaa. Paauyc, iHTEpBall CXOAUMOCTH CTENIEHHOTO Psa.

Psnsr Telinopa u Makinopena. Pa3noxxeHus 31eMeHTapHbIX QYHKUIUN B psl.

4.3.ConepxaHne NPpaKTHYECKHX 3aHATHIA (0uHasi popMma oOyueHus )

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

Pasnen 1. Anre6pa maTpuiy

IIpakTuyeckoe 3ansaTHel. BoimosiHeHue onepauuii Hag MaTpuLAaMH(2 Yaca)

1. Omnepanmu Hajg MaTpuUlaMH: TPAHCIOHHUPOBAHWE, YMHOXKEHHE MAaTpHUIBl HA YHUCIIO,
CJI0’)KEHHE U YMHOKEHHUE MaTPUIL
Pewienue 3anau:
Onepanuy HajJ MaTpULIaMH: TPAHCIIOHUPOBAHHME, YMHOXKEHHME MATpPUIBI Ha YHUCIIO,
CJI0’KEHUE U YMHOKEHHUE MAaTPULL

e PemnieHue 3a/1a4 C 5JKOHOMHYECKUM CMBICIOM

IIpakTu4yeckoe 3ansaTHe 2. PerieHne MaTpMYHbIX YpaBHeHHH(2 yaca)

1. Onpenenurenu kBagpaTHbIX MaTpull. CriocoObl BEIUUCIEHUS onpeaenuTenei. CBoiicTa
onpeaenuTenen

2. OOpatHas MaTpula. AJITOPUTM BBIYMCICHUS OOpaTHON MaTpuIsl. PemieHre MaTpUYHBIX
ypaBHEHUH

3. Pemenue 3amau:
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® HaxXOXJeHUE OOpPaTHON MaTPHUILbI
® pelIeHHE MATPUYHBIX YpaBHEHUN

IIpakTnyeckoe 3ansaTue 3. Pemenue cucreMm JIMHEHHBIX YPaBHEHUl MeTOOM 00paTHOM
matpuusbl 1 MeroaoM Kpamepa(2 gaca)
1. Pemenue cuCTeM JIMHEHHBIX YpaBHEHUH METOJOM OOpaTHOW MaTpuilbl. Pemenue cucrem

JIMHENHBIX ypaBHEHUN MeTo10M Kpamepa
2. Pemenue 3amay:

e [IpumeHnenue oOpaTHOIN MaTPHUIIBI ISl PEIICHUSI CHCTEM JIMHEWHBIX YpaBHEHUI.

e PemeHne cucTeM JTUHEHHBIX YpaBHEHHI ¢ ToMOIIbIo hopmyn Kpamepa.
IIpakTHyeckoe 3ansaTHe 4. Pemienne cucreM JHHEHHBIX ajiredpanyecKuX ypaBHeHHU
MetoaoM I'aycca u merogom Kopaano-I'aycca (2 yaca)

1. Anropurm metona I'aycca u metona JKopaano-I'aycca
2. Pemenue 3amay:
e PemeHne cucreM JTMHEHHBIX YPaBHEHUH C IOMOLIBIO MeToaa ['aycca
e PemieHue cucrteM JUHEHHBIX ypaBHEHUH ¢ noMoupo Meroaa JKopaaHno-I'aycca.

IIpakTuyeckoe 3ansaTHe 5-6. PemeHume cucreM m JIHHEHHBIX YPABHEHHH ¢ n
HeUu3BeCTHbIMU (4 yaca)

1. OOGmwii mopsIOK peuIeH s CUCTEMBI TUHEHHBIX YpaBHEeHUI. Perenne cuctem m
JUHEHWHBIX YpaBHEHUHN C N HEU3BECTHBIMU B CIIy4ae, €CJI PaHT CUCTEMbl MEHbIIIE YUCIIA
HEU3BECTHBIX

2. Pemenue 3amau:

e lccrnenoBanue CUCTEM JIMHEHHBIX YPaBHEHH Ha COBMECTHOCTD.
e PerieHue cucteM m JIMHEWHBIX YPaBHEHUN C N HEM3BECTHBIMU

Pasznen 2. BekTopHasi anreopa

IIpakTnyeckoe 3ansitue 7. BoinmosiHeHne onepaunii HaJ BeKTopamu (2 yaca)
1. JluneiiHble omepanyy HaJ BEKTOPAMH, 3aJaHHBIMHU MpoeKIusaMu. CKalsipHOE, BEKTOPHOE,
CMEUIaHHOE MPOU3BEICHNE BEKTOPOB
2. Pemrenue 3agau:
e JlelicTBUSA HaJ BEKTOpaMHu
e PaznoxeHue BEKTopa Mo APYruM BEKTOpaMm.
e Pemienue 3aa4 Ha IPUMEHEHHUE CKAISIPHOTO, BEKTOPHOT'O U CMEILIAHHOTO
MIPOU3BENICHUSI BEKTOPOB.

IIpakTuyeckoe 3ansTHe 8. BoInoiHeHNe JeliCTBUH HAJ N-MepPHbIMH BeKTOpaMu (2 yaca)
1. n — mepHblil BekTOp.JIMHENHOE nN-MepHOE NpOCTpaHCTBO. JIMHEIHAas 3aBUCUMOCTH U
HE3aBUCHMOCTh BEKTOPOB. 3aBUCHUMOCTb MEXIYy KOOpJIMHAaTaMH BEKTOpa B pPa3HBIX
6a3ucax.
2. Pemenue 3amau:
® Ha ONpPEACIICHUE JUHEHHON 3aBUCHUMOCTU — HE3aBUCHUMOCTH BEKTOPOB, ONPEIECICHUE
0a3uca BEKTOpOB, OIpe/esieHHe KOOpAMHAT BEKTOpa B HOBOM Oasuce (pa3iokeHue
BEKTOpa 10 0a3ucy), pelIeHue 3a1a4 C SKOHOMUYECKHUM COJEPKaHUEM.

IIpakTyeckoe 3ansaTHe 9. JInneiinbie oneparopsl (2 yaca)

1. Jluneitple omepatopsl (OTOOpakeHHs, TpeoOpa3zoBaHus). [lelicTBUS Haa TUHEHHBIMU
omeparopamMu. Marpuua JIUHEHHOro omeparopa. TeopemMa 3aBUCUMOCTH  MEXKIY
MaTpHUIIaMU OJTHOTO U TOTO K€ ollepaTopa B pa3HbIX 0azucax.

2. Pemenue 3amau:

® Ha OompeJelieHre JMHEHHOCTH 0TOOpaXKeH!s!, 00pa3a BEKTOpa, MaTPHUIIbl TMHEHHOTO
omneparopa,
® BBINOJHEHUE JACHCTBUI HAJ JIMHEMHBIMH ONEPATOPAMH.

IpakTnyeckoe 3ansaTe 10. HaxoxaeHue CcOOCTBEHHBIX 3HAYEHMH M COOCTBEHHBIX
BEKTOPOB JIMHEHHOro oneparopa (2 yaca)
1. CoOcTBeHHbIC 3HAYCHHMs W COOCTBEHHBIE BEKTOPHI JIMHEHHOro omepartopa. JlnHelHas

12




MoJie]Ih OOMeHa.
2. Pemenue 3amau:
® Ha HAXOXJICHHWE COOCTBEHHBIX 3HAYCHUI JTMHEHHOTO OIeparopa,
® HaxOXJeHHE COOCTBEHHBIX BEKTOPOB JIMHEHHOTO OlepaTopa

Pasznen 3. AHaquTHYeCcKAas reoMeTpus Ha IJIOCKOCTH M B ITPOCTPAHCTBE

IpakTnyeckoe 3ansitue 11. [IpsaMas TUHMS HA JIOCKOCTH (2 Yaca)

1. Paznuunble ypaBHEHUS NpPSIMOH Ha IUIOCKOCTH.YTON MEXIy MpPSAMBIMH, YCIOBUS
[IapAJUIEIbHOCTH U IEPIEHANKYIIAPHOCTH IPSAMBIX, PACCTOSHUE OT TOYKH 10 IPAMOHN

2. Pemenue 3anmau:
e PemieHue 3a/1a4 Ha HaX0XKJICHUE PA3JINYHBIX BUIOB YPAaBHEHUH NPAMOH Ha IIIOCKOCTH
e PerieHue 3a/1a4 Ha HaX0XKJICHUE YIJIa MEX1Y IPSIMbIMU
e PeureHue 3a1a4 Ha ONpeEICHUE NAPAIUICIBHOCTH U IEPIEHAUKYIIIPHOCTH IIPSIMBIX

IIpakTyeckoe 3ansaTue 12. IIpsiMas U MJI0CKOCTH B IpPOCTpPaHCcTBe(2 yaca)
1. VpaBHeHMs IUIOCKOCTH B IPOCTPAHCTBEYTOJN MEXAYy IUIOCKOCTSAMH, YCJIOBHUSA
NapauIeJIbHOCTU U NEPIEHANKYIIPHOCTH JIBYX IIJIOCKOCTEH.
2. VYpaBHEHUs HPSAMOH B IPOCTPAHCTBE. YTOJ MEXIY MPSMBIMU B IIPOCTPAHCTBE. YCIIOBUE
NapauIeIbHOCTU U NEPIEHANKYISIPHOCTH NPSAMbIX B IIPOCTPAHCTBE.
3. Peurenune 3agau:
e PemieHue 3ajay Ha HaXOXKJIEHUE pA3IMYHBIX BUJOB YPABHEHHM IUIOCKOCTH B
IIPOCTPAHCTBE
e Pemenve 3a7ay Ha HaxOXJIEHHE pPA3JIMYHBIX BHJIOB YypaBHEHMH MpsAMOH B
IPOCTPaHCTBE
e PemeHue 3aJad Ha HaxXOXKJIEGHUE YIVIa MEXAYy MpPsSMbIMH, Ha OIpeaeleHUue
1apaJuIeJIbHOCTH U NEPIEHANKYISIPHOCTH NPSIMbIX

Pa3zgen 4. BBeaenue B aHaau3

IIpakTyeckoe 3ansaTue 13. Haxoxxnenune cBoiicTB pyHKuu. (2 4aca)

1. OcHoBHble cBoiicTBa pyHKunu. Knaccuduxanus pynkunii. OCHOBHbIE
arieMeHTapHble QyHKIMK U X rpapuku. CrnoxHas GyHkius. O6patHas pyHkuus. OyHKIMS,
3aaHHas HesiBHO. [Ipeobpa3oBanue rpadukoB QpyHKINH.

2. Pemenue 3anau:

e yiccrieIoBaHus (PYHKIMIT HA MOHOTOHHOCTD

e yiccrieIoBaHMs (PYHKIMI Ha OTPaHUYEHHOCTh

e yiccrieioBaHMs (PYHKITMI HA YETHOCTD

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

1. Tlpenen ¢pynkuuu B 6eckoHeuHoctu. IIpenen gpynkuuun B Touke (mo Komm u no I'eiine).
OcHOBHBIE TEOpPEMBI O Tpenenax (yHKIUH. beckoHeYHO Malible U OECKOHEYHO OOoJbIIHe
BEJIMYMHBI, MX CBOMCTBA. 3amedaTelbHbIe IMpenenbl. PackpeiTue HeompeeneHHOCTeH
Pa3INYHBIX THIIOB.

2. Pemenue 3anau:

e Jloka3aTenbCTBO MPEIEIIOB IO ONPEIEICHUI0

e Brruncienne npeaena QyHKINH Ha OECKOHEYHOCTH.
e Brruncienue npezaena QyHKIMHA B TOUKE.

e PackpbITHE OCHOBHBIX HEONPEACICHHOCTEN

IIpakTyeckoe 3ansaTue 15. UccnenoBanne pyHKumii Ha HeMpepbLIBHOCTD. (2 yaca)

1. HempepsiBHOCTH ¢QyHKIMI B TOuke M Ha uHTepBase. Kimaccupukamnus Touek paspbiBa.
CpoiicTBa (yHKUMH, HENpepbIBHBIX B Touke. CBOMCTBa ()YHKIMHA, HEMPEPBHIBHBIX Ha
OTpEe3Ke.

2. Pemenue 3anau:

e liccnenoBanue QpyHKIMI HA HEMPEPHIBHOCTH
e OmnpezneneHue TOYEK pa3pbiBa

Paszpnen S. lu¢p¢epennuaibHoe HCHHCAEHHE (PYHKIMI OJHOH NTepeMeHHOM
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IIpakTuyeckoe 3ansaTue 16-17. Haxoxaenus nmpou3BoaHbIx GyHKIMMA (4 yaca)

1. Ornpenenenre MPOU3BOAHOM, €€ TIE€OMETPUUYECKHI,
MEXaHUYECKUH U SKOHOMHYECKHi cMbici. OcCHOBHbIE mNpaBuia auddepeHIrpoBaHUS.
[TpousBomHasi CIOXKHOH u  OOpaTHOM, HesiBHOW  (yHKimi. Jlorapudmudeckoe

muddepenirpoBanue. Mcnoab30BaHUe TOHSATHS TPOU3BOJIHON B SKOHOMHUKE.
2. Pemenue 3anmau:
e Ha npuMeHeHHe reoMeTPUIECKOro, SKOHOMHUECKOTO CMBICIIAa TIPOU3BOTHON
e BrpiuuciieHue Mpou3BOIHBIX CIIOKHBIX (QYHKITHIA
e BriuuciieHre Mpou3BOIHBIX HESIBHBIX ()YHKIIMNA
e Brpiuuciienne npou3BOAHBIX 00PATHBIX (PYHKITHIA
e [Ipumenenue sorapudmuyeckoro audhepeHupoBaHus

IpakTuyeckoe 3ansitue 18. UccienoBanue (yHkuuii ¢ MoMOmbI NPOM3BOAHOH H

nocrpoeHue rpagukos (2 yaca)

1. Tlpu3Haku Bo3pacTaHUs M YOBIBaHUS (QYHKIIMHU. DKCTPEMyMbl () YHKIIUH, HEOOXOIUMOE U
JIOCTATOYHBIE YCIOBUS dKcTpemyMa (yHKuuu. Hambonbliee W HauMeHbIIee 3HAYCHHS
¢ynkumum Ha oTpe3ke. Beimykinocts rpadumka  ¢yHkuuu. JloctarodHoe ycioBue
BBIMYKJIOCTH (QyHKuMH. Touku mnepernba. HeoOxomumoe u IOCTaTOYHOE YCIOBHS
neperuda. AcumnTotel GyHKIuU. [IpuMeHeHne Mpou3BOJIHON K HCCICIOBAHUIO (YHKITUU
U TIOCTPOGHUIO ee rpaduKa: cxema MOJHOTO Hccle0BaHus (QyHKIUH.

2. Pemenue 3amau:

e HccnenoBanue pyHKIIMI ¢ TOMOIIBIO TPOU3BOJHON U TIOCTPOCHUE TPaPUKOB
e HaxoxaeHre HauMEHBIIero U HauOOoJIbIIEero 3HAYEHUS () YHKITUU

Paspnen 6. ludppepennnanbHoe ucunciaeHne GyHKIMA HECKOJIbKUX MePeMeHHbIX

IIpakTnyeckoe 3ansaTue 19. Haxoxnenue 3xcTpeMymMoB (PyHKIIUM ABYX NepeMeHHBbIX. (2

yaca)

1. ®yuknum 1Byx nepeMeHHbIX. JluHMM  ypoBHA.  YacTHble  IPOM3BOJHBIE U
muddepeHMpyeMocTs  (YHKIMHM JBYX HEPEMEHHbIX. OKCTpeMyM (GYHKLUUH JBYX
nepeMeHHbIX. Heo0xoaumoe 1 1ocTaTouHoe yCI0BHE SKCTpEMyMa.

2. Pemrenue 3agau:

e HaxoxneHue yaCTHBIX IPOU3BOIHBIX (DYHKIIUH JIBYX [TEPEMEHHBIX
e Haxoxnaenue skctpemyma QyHKINHU ABYX MEPEMEHHBIX

Pasznes 7. UHTEerpajibHOE HCYHMCICHHE

IIpakTuyeckoe 3ansaTue 20. Haxo:xxnenue HeonpeaeseHHbIX MHTErpaJios . (2 yaca)
1. HeonpeneneHusiii uHTerpan. I'eoMeTpudeckHil CMBICI HEOIPEEJIEHHOr0 WHTerpasia.
CaolicTBa HeolpeaeaeHHoro nuTerpana. OCHOBHbIE METOAbI MHTETPUPOBAHUS.
2. Pemrenue 3agau:
e HenocpencTBeHHOE HHTETPUPOBAHHUE.
e lHTerpupoBaHue METOAOM 3aMEHbI IEPEMEHHOM.
e Haxox/eHrue HHTerpajloB METOJA0OM UHTETPUPOBAHUS IO YACTSIM.

IpakTnyeckoe 3ansitue 21. BoluncijieHne onpeaeieHHOro MHTErpaJa . (2 yaca)

1. Onpenenennbiii uHTErpas. ['eomeTpruecKkuii 1 SKOHOMHUYECKUH CMBICI OIPEIEIEHHOTO
uHTerpana. (CBOWCTBAa  ONPENENIEHHOIO MHTErpaia. BpluncieHue OnpeneneHHOro
MHTETpaa

2. Pemenue 3amau:

e BrluncieHne onpeaeIeHHOT0 UHTErpaja Ha OCHOBAHUM ONPEEIICHUS] HHTETpaa.

o Brruncienne OMMPECACIICHHOI0 HMHTErpajia METOAOM 3aMCHBI nepeMeHHoﬁ n METOJ0M
HHTCTPHUPOBAHUA 10 YaCTAM.

e [IpunoxeHue onpenescHHOro NHTErpaia.

IIpakTyeckoe 3ansaTue 22. Haxoxknaenne HecoOCTBEHHBIX M ABOMHBIX HHTErpajos . (2
yaca)
1. Heco6ctBennbie wuuTerpansl I w1l poma. Cxopsmuiics W pacXomsimiuiics

14




HEeCOOCTBEHHBIM uWHTEerpai. J[BoiiHble WHTErpangbl, X CBOMCTBA. OCHOBHBIC CIydau
BBIYHCIICHU S HBOP’IHOFO HHTCIrpajia B IPAMOYI'OJIbHBIX KOOpANHATAX.

2. Pemenue 3amay:
° Breruncnenne  HeCOOCTBEHHOTO  HMHTErpaja ¢  OCCKOHEYHBIMU — TIpeaesiaMu
WHTETPUPOBAHUS.
° Brruucienne HeCOOCTBEHHOTO MHTETPaia OT Pa3phbIBHOW (PYHKITHH.
° Briunciienne ABOMHBIX HWHTETpajioB

Pasznen 8. Inddepennuanbunie ypaBuenus. Psajabl

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

1. OO0bIKHOBEHHBIE TU(epeHInaIbHbIE YpaBHEHUS TIepBOro nopsaka. Odmiee n yactHOe
pemenue. 3amada Komm. Bunsl nuddepeHnnansHbIX ypaBHEHHH MEPBOTO MOPSIKA, HX
pelIeHue.

2. Pewmenue 3anau:

e Pemenne muddepeHaTbHBIX YPaBHEHUH C pa3[gelieHHBIMH M Pa3IelITIONIMHCS
HepEeMEHHBIMH.

e Pemenne oqHOPOAHBIX U] PepeHINATBHBIX YPAaBHEHUH TEPBOTO MOPSIIKA.
e Pemenue MMHENHBIX JU(PEepeHIINATbHBIX YPABHEHUM [1EPBOT0 MOPSIIKA.
e Pemenne ypaBHenusibeprymm

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

1. Omnpenenenue 4YUCIOBOTO psga, cymma psna. Teopema (HeoOxomumerii mpusHak
CXOJIUMOCTH pslia), CIEACTBHE M3 TEOPEMBI O pPacXoguMOCTH psnga. [locrarounsie
MPU3HAKHU CXOJIUMOCTH 3HAKOMOCTOSHHBIX PSAIOB.

2. 3HaKOYepeayIONIMeCss W 3HAKONEpEeMEHHble  psfpl.  [IpU3HAK  CXOAUMOCTH
3HaKouepeaymomerocs psaa (mpusHak JleiOnuia). AGCONIOTHAS U yCTIOBHAS CXOAUMOCTH

3. Pemenue 3amau:

® Ha HaxO0XIECHUs CYMMBI psla
® Ha HCCIIEIOBAHUE CXOJAUMOCTH 3HAKOIIOCTOSHHBIX PAIOB
® Ha MCCJICIOBAHUE CXOJAMMOCTH 3HAKOUEPEAYIOIIUXCS PSAJIOB

4.4.Copnep:xaHue caMOCTOATEJbHON padoThI

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

Pasznenl. Anredpa maTpun

Tema 1. MaTpuusl
1. JluneitHast 3aBUCIMOCTH CTPOK MaTPHIIBI.
2. BbInoJiHEHUE TUIIOBBIX 3aJaHUM 10 TEME

Tema 2. O06paTHas maTpuna

1. DnemeHnTapHble npeoOpa3zoBaHMs MATPHUIbl. DKBUBAIEHTHOCTh MATpPHII.

2. Panr matpuisl 1 crocoOsl ero BerunciaeHus. CBoMCTBa paHra MaTpuilbl. ba3ucHslit MUHOD
Matpuupl. Teopema 0 paHre MaTpuLbl.

3. BrInosjHeHue TUMIOBBIX 33JJaHUN IO TEMe

Tema 3. CucreMbl JTHHEHHBIX aJIre0panvecKuX ypaBHeHH I

1. [Ipumenenune meronoB [aycca um XKopmano — I'aycca K pelIeHHIO CHUCTEM JIMHEHHBIX
YpaBHEHUM.

2. BrInosHeHne TUITOBBIX 3aJaHUH 10 TEME

Tema 4. UccnenoBanue cMCTeMbI M JTHHEHHBIX YPABHEHHH ¢ N HEH3BECTHBIMU

1. Cucrembl TMHEHHBIX OJHOPOIHBIX ypaBHEHHUH. DyHIaMeHTalIbHAsL CUCTEMA PEIICHUH.
2. Mopens JIeoHThEBA MHOTOOTPACIEBON YKOHOMUKH (OalaHCOBBIN aHAIIN3).

3. BrInoiiHeHHE THIIOBBIX 3aIaHUH 10 TEME

Pa3nes 2. BekTopHas anredopa

Tema 5. JiieMeHTHI BEKTOPHOM aJredpbl
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1. BektopHOe TIpOM3BEIEHHWE BEKTOPOB, €ro CBOWCTBAa. BbIpakeHHEe BEKTOPHOTO
MIPOU3BEJICHUS Yepe3 KOOPIUHATHI BEKTOPOB.

2. CwmemaHHOe TMPOW3BEIEHHWE BEKTOPOB, €ro CBOMCTBA. BbIpakeHHe CMENIaHHOTO
MIPOU3BEJICHUS YePe3 KOOPIUHATHI BEKTOPOB

3. BpinonHeHne TUNOBBIX 3a/1aHU IO TEME

Tema 6. JInHeiiHbIe BEeKTOPHBIE IPOCTPAHCTBA

1. Ilepexox k HOBOMy ©0a3ucy B JIMHEHHOM IPOCTPAHCTBE. 3aBUCUMOCTb MEXKIY
KOOpJMHATaMU BEKTOpA B pa3HbIX Oa3ucax.

2. BpinonHeHue TUIOBBIX 331aHUH 110 TEME

Tema7. JInuneiinble 0TOOpaKeHUs!
1. Jluueiinas mozueis OOMeHa.
2. BrImoiHEeHNEe TUITOBBIX 3aJaHUH 10 TEME

Pa3znes 3. AHaJIMTHYECKAsA TeOMETPHUSA HA MJIOCKOCTH U B IPOCTPAHCTBE

Tema 8. JInnus Ha MUI0CKOCTH

1. Kpussie Broporo mnopsaka.OkpyxkHocTs. Kanonndeckoe ypaBHenue. CBOMCTBa KPHBOM,
OCHOBHBIE XapaKTEPUCTUKHU.

Onunc. Kanonnyeckoe ypaBHeHue. CBONCTBA KPUBOW, OCHOBHBIE XapaKTEPUCTUKH.
['unep6ona. Kanonnueckoe ypaBHeHue. CBoiCTBa KpUBOH, OCHOBHBIE XapaKTEPUCTUKH.
[TapaGona. Kanonnueckoe ypaBHeHue. CBOWCTBa KPUBOiIl, OCHOBHBIE XapPAKTEPUCTUKU.
OO6nactp pemieHW JTUHEWHBIX HepaBeHCTB. ['paduueckuii MeTox pelieHUs CHCTEMBI
JUHEHHBIX HEPAaBEHCTB C JIBYMSI HEU3BECTHBHIMU. OONACTh pelIeHUN CUCTEMBbl JTUHEHHBIX
HEPaBEHCTB.

arwN

Tema 9. [Ipsimasi ¥ VIOCKOCTH B NIPOCTPAHCTBE

1. Kanonuyeckoe ypaBHEHHE MPSIMON B MPOCTPAHCTBE.

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

3. OOmee ypaBHeHHEe TpAMOM B mpocTpaHcTBe. Ilepexoxm or oOmero ypaBHEHHS K
KaHOHUYECKOMY.

4. VYron Mexay npsiMbIMHU B TPOCTPAHCTBE.

5. VcnoBue nmapainenbHOCTH U MEPIEHIUKYISIPHOCTH MPSIMBIX B TPOCTPAHCTBE.

Pa3zgen 4. BBegenune B anajaus

Tema 10. ®ynkuun

1. TloHsATHE KOMIUIEKCHOTO YHCa, AEUCTBUS HAJl KOMIUIEKCHBIMH YHCIIaMHU.
2. OOpatHas QyHKIHS.

3. IIpeobpazoBanue rpagukoB QyHKIHHA.

4. llpuMeHeHue QyHKIMHI B SKOHOMHUKE.

5. BbInosjHeHue TUMOBBIX 33JJaHUN IO TEMeE

Tema 11. IIpenens! pyHKIUM

1. Ywucnossle mocaenoBaTeNbHOCTH. OrpaHUYeHHBIE 1 MOHOTOHHBIE MTOCIEA0BATEIHHOCTH.

2. Tlpenen duCOBO# TmOCIEAOBAaTEILHOCTH. ['€OMETpHUSCKHN CMBICT TpEeia YHCIOBON
MoCIeN0BaTeNbHOCTH. [Ipu3Haky cyniecTBOBaHus peaena.

3. Tpenen ¢pynkumu B Touke 1o I eiine.

4. PackpbITHE HEOMPEIETCHHOCTEH Pa3TUYHbBIX THUIIOB.

5. BrInosHEeHNEe TUIIOBBIX 3aaHUI 10 TEME

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

Paszgea S. InddepennuanbHoe ucuncjiaeHne GQyHKIUN OTHOH NePEeMEHHOM

Tema 13. IlpousBoanast u 1udpepenuuan GyHKuuu

1. TlpousBonHas oOpaTHOH PyHKIHH

2. Ilpou3BosaHbIe BBICHIMX MOPSIKOB.

3. Hcnonb3oBaHue NOHATHS IPOU3BOJAHON B SKOHOMHUKE.

4. Tlonstue muddepennmana ¢yakmuu. CpoiictBa muddepennuana. MHBapHaHTHOCTH
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nuddepennuana.

5. duddeperunansl BHICIINX MOPSAIKOB.

6. BpInmonHeHue TUIOBBIX 331aHUH 110 TEMeE

Tema 14. IlpniioxkxeHue Npon3BOIHOM

1. OcnoBHble TeopeMsbl 0 nquddepenuupoBanun ¢pyHkuuu: Teopema depma teopema Poss,
teopeMa Jlarpanxa, teopema Komn.

2. Ilpasuno Jlonurans Ui BEIYUCIEHHS HEONIPEIEIEHHOCTEH.

3. Haumbonbmee u HauMeHblIee 3HAYCHHS (QYHKIMU HA OTpe3Ke. AJTOPUTM OTBICKAHUS
HauOOJIBIIEr0 U HAMMEHbIIETO 3HAYCHUH HeNPEepbIBHON (PYHKIIUHM HA OTpPE3Ke.

4. BpINonHEHNE TUIOBBIX 3a/1aHUi 110 TEME

Pasznea 6. Inddepennuanbnoe ucuncienne QyHKIUil HECKOJIbKUX MepeMeHHbIX

Tema 15. ®yHKIMHN HECKOJBbKHUX IepeMeHHbIX

ITpenen u HenpPepbIBHOCTh (PYHKIIUU JIBYX MEPEMEHHBIX.

Juddepennman pyHKIHHM IBYX TEPEMEHHBIX.

['paguent pyHKIUU.

Haubonpiiee n HaumeHblllee 3Ha4eHUs (PYHKLINN B 3aMKHYTOW OrpaHUYEHHOM 00J1acTH.

@DYHKIMY HECKOJIBKUX IIEPEMEHHBIX B 9KOHOMUYECKON TEOPHH.

BrlnosiHeHne TUNOBBIX 3aJaHU 110 TEME

TeMa 16. IlepBooOpa3Hasi pyHKUMSA U HeoNpeaeJeHHbIH HHTerpaJl

1. Tlpocreiimme panuoHanbHBIe ApoOH. MHTErpupoBaHHe NPOCTEHIIMX PAMOHAIBHBIX
npoOeit. MHTerprpoBaHne palioHaJIbHBIX IPOOEH.

2. VuTerpupoBaHue TPUTOHOMETPUYECKUX (QYHKUWH. MHTErpupoBaHne MpPOCTEHIINX
UppanvoHaIbHbIX QyHKIMHA. IHTErpaisl, «Hebepyiuecs» B 3J1€MEHTapHbIX (PYHKIUIX.

3. BrInojHeHne TUIOBBIX 33JJaHUN TIO TEME

Tema 17. OnpenesieHHbII HHTETPAJI

1. 3apmaua o BeuMCIEHUH 00BEMA BBITYCKAEMOU MPOTYKIUH.

2. HMuTerpan ¢ nepeMeHHbIM BEPXHUM MPEAEIIOM.

3. Teopema 0 MPOM3BOAHON MHTETPAJIA C IEPEMEHHBIM BEPXHUM IIPEIEIIOM.

4. BpInoJHEHUE TUIIOBBIX 33JJaHUN IO TEMeE

Tema 18. HecoGcTBeHHbIE U 1BOIHbIE MHTEIrPaJibl

1. TlpubGnukeHHbIe METO/IbI BHIYHUCIICHUS ONPEICIIEHHBIX HHTETPAIOB

2. Vcnonp3oBaHuWe MOHITHS MHTETPaIa B YKOHOMHKE

3. BbInosjHeHue TUMOBBIX 33JJaHUN IO TEMe

Pa3nea 8. luddepennuanbubie ypaBHeHus. Psiabl

Tema 19. Inddepenniuaibubie ypaBHeHHsI IEPBOTO MOPSIKA

1. Meron Jlarpanxka (MeTOJ BapualM MPOU3BOJBHBIX MOCTOSIHHBIX) pEIIeHUs JHMHEHHbIX
HEOJHOPOJHBIX YPaBHEHHM IIEPBOIO MOPSAIKA.

2. VYpasHenue bepHymy, ero pemexHue.

3. Hcnonp3oBanue nudGepeHITnabHbIX ypaBHEHUH B SKOHOMUYIECKON JTHHAMHKE

4. BpINOJHEHUE TUIIOBBIX 33JJaHUN IO TEME

Tema 20. YucsioBble U CTeNEHHbIE PS/bI

1. TlonsTue crenenHoro psna. Paguyc, nHTEpBan CXOAMMOCTH CTETIEHHOTO psJa.

2. Psaner Teiinopa u MakiiopeHa. Pa3ioxeHus s5ieMeHTapHBIX (YHKITUH B PSI.

3. BrInosjHeHue TUMIOBBIX 33JJaHUN IO TEMe

ok wdE

5. KOHTPOJIb KAYECTBA OCBOEHUSA JUCIUIIJINHBbI

Texymuil KOHTPOJIb U IPOMEKYTOUHAsL aTTECTALUsl OCYIIECTBIISIOTCS B COOTBETCTBUU C
«lTonoxenneM O TeKymeM KOHTPOJE YCIEBAEMOCTH M IPOMEKYTOYHOM aTTeCTaluu
oOyyaromuxcs B ABTOHOMHOM HeKOMMepuecKoil opranuzanuu «O0pa3oBarenbHas OpraHU3alus
BBICLIET0 00pa30BaHUA» «Y HUBEPCUTET SKOHOMUKHU U YIIPABICHUS».

Bux mpomexyrouyHoM — arrecranMu  — 3a4deT, Ok3aMeH. @DopMa IIpOBENCHUS
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MMPOMEXKYTOUHOM aTTECTALIMU — MUCbMEHHBIN DK3aMEH.
@DOoH/| OLIEHOYHBIX CPEJCTB MO TUCIUIUIMHE MTPUBEICH B IpuiioxxkeHuu K PI1/I.

6. YYAEBHO-METOJUYECKOE OBECIIEYEHUE JUCHUIIJINHbBI

1. [[Iaapesa [I'.B., Beicmras MaremMaThka: ONOPHBIH KOHCHEKT JIEKIHH /
['.B..IlInapeBa. — Cumpeponons: AHO «OOBOy» «YHHBEpCHUTET 3KOHOMHUKH U YIPABICHUS»,
2021. — 124 c. — TekcT: 2JIeKTPOHHBIH.

2. Inapesa I'.B., Bricmas wmarematnka: y4eOHO-METOAMYECKOE MocoOue
(MeToauYecKue PEeKOMEHIAIMU K MPOBEJACHUIO CEMUHApPCKHUX (MpakThyeckux) 3anatuid)/ '.B..
Ixapesa. — Cumdeponons: AHO «OOBO» «YHUBEpCUTET SKOHOMUKH U yIpaBiaeHus», 2021. —
78 ¢. — TekcT: 2JIeKTPOHHBIH.

3. [Imapesa I'.B., Bslcmiag MaTeMaTUKa:METOAMYECKHE PEKOMEHJALUUA  II0
OpraHHu3aIi caMoCToATeIbHON paboThl oOy4aromuxcs / I'.B. llnapesa. — Cumdeponons: AHO
«OOBO» «YHuBepcUTET 5KOHOMUKH U yIpaBieHus», 2021. — 58c.

4, [IuapeBa, I'. B. Bricmas maremaruka (nuHelHas anreOpa) : METOAUYECKHE
yKa3aHHWd K BBIIOJIHEHUIO THUMOBBIX pacyeTroB. /[[ns Hampasienuit noarotoBku 38.03.01
Oxonomuka, 38.03.05 buznec-undopmaruka (kBanmudukaus — Oakanasp) / . B. [llnapeBa. —
Cumdeponons : YHuBepcuTeT 3KOHOMUKH U ympasienus, 2020. — 57 ¢. — Teker :
anektpoHHbt // Lludposoit obpazoBatenbublii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/101397.html. — Pexxum moctyma: aasi aBTOPU3UP. MOJIb30BaTEICH
(mata oopamenus: 16.01.2026).

5. [[Tnapesa, I'. B. Maremarnueckuid aHajlu3 : METOAUYECKHE YKA3aHUA K
BBITIOJTHEHWIO THUMOBBIX pacueroB / [. B. IllnapeBa. — Cumdeponons : YHUBEpCHTET
SKOHOMHMKH u ympaBieHus, 2020. — 74 c. — Teker : onekrponusiii // udposoit
00pazoBaTenbHbIN pecypc IPR SMART : [caiT]. — URL:
https://www.iprbookshop.ru/101399.html. — Pexxum mocTyma: aisi aBTOPH3MP. MOJIb30BaTEICH
(maTa obpaweHua: 16.01.2026).

6. [[ImapeBa, I'. B. Breicmias wMaremaruka. JluneiiHas anrebpa : ydeOHO-
MeToAnYecKoe ocoOue (PeKOMEHAALMH 110 CaMOCTOSATEIbHOMY M3Y4YEHHUIO AucuuIuinHel) / I'. B.
[IxnapeBa. — Cumdepornons : YHUBEPCUTET KOHOMUKH W ympasienus, 2022. — 108 c. —
Texcr : anexktponHblit // Ludposoit obpazoBarensubiil pecypc [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/128043.html (nara o6pamienus: 16.01.2026). — Pexxum mocryma:
JUIS aBTOPHU3UP. MOJIb30BaTeNei

7. MEPEYEHb OCHOBHOM " g[OHOJIHI/ITEJII)HOFI YUEBHOW JINUTEPATYPHI,
HEOBXOJIUMOM IJIs1 OCBOEHU S JUCLUIIJIAHBI

@) OCHOBHaA TUumepamypa:

1. Muxun, M. H. Jluneitnas anre6pa. Y. 1. MaTtpuisl 1 onpefenuTend : yueOHoe
nocooue / M. H. Muxwun, C. I1. Kypauaa. — Mocksa : Aii [Tu Ap Menna, 2021. — 106 ¢. —
ISBN 978-5-4497-1349-0 (u. 1), 978-5-4497-1402-2. — Tekct : snexTpoHHbIi // L{udposoit
00pasoBaTenbHbBIN pecypc IPR SMART : [caiT]. — URL:
https://www.iprbookshop.ru/111179.html. (nara oOpamenus: 16.01.2026). — Pexum goctyna:
JUISL aBTOPU3UD. MTOJIb30BaTENEN

2. Muxun, M. H. Jluneiinas anre6pa. Y. 2. Cucremsl JIMHEHHBIX YpaBHEHHH :
yueOHoe mocobue / M. H. Muxums, C. I1. Kypauaa. — Mocksa : Ait [Tu Ap Menua, 2022. — 91
c. — ISBN 978-5-4497-1587-6 (u. 2), 978-5-4497-1402-2. — TekcT : SNEKTPOHHBIN //
[Mudpposoit  obpazoBatenbHbii  pecypc IPR SMART :  [caiit] —  URL:
https://www.iprbookshop.ru/119112.html. (nara oOpamenus: 16.01.2026). — Pexum goctyna:
JUIS aBTOPU3HP. MOJIb30BaTENCH
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3. JIsmenko, T. B. MaTtemaruueckuii ananus : yueOHO-MeToaudeckoe mocooue / T.
B. JIsmenko. — Taranpor : Taranporckuii ”HCTUTYT yrpaBiieHus U 3koHoMukH, 2024, — 200 c.
— Texcr : snextponssiii / Ludposoit obpazoBarensHblii pecypc IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/146871.html (mata oOpamenus: 16.01.2026). — Pexum
JIOCTYTIA: JIJIs1 aBTOPU3HUP. TIOJIB30BaTEICH.

4.

0) oononnumenvHaa Tumepamypa.

1. I'ymait, T. A. MaremaTuka g CTYACHTOB 3KOHOMMYECKUX HAIPABICHHUH :
yuebnoe mocobue / T. A. I'ymaii, A. ®. Jlonromonosa, B. A. XykoBa. — CraBpononp :
CTaBpOIONBCKUIA TOCYApCTBEHHBIN arpapHbiii yHuUBepcuteT, 2021. — 88 ¢. — Teker :
anektpoHHblt // Lludposoit obpazoBatenbhblii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/121748.html. — Pekum mocTyna: i aBTOPU3HP. MOJIb30BaTEIIEi

(mata oopamenus: 16.01.2026).

8. MEPEYEHb PECYPCOB UH®OPMAIIMOHHO-TEJEKOMMYHUKAIIMOHHOM
CETH «<MHTEPHET», HEOBXOJAUMBbIX J1JIA OCBOEHUA JUCHUITJINHBI

1. HNudopmanmonno-npaBooii moptan «l'apant»: odunuanbabii cait. — URL:
http://www.garant.ru—TekcT: 3J1eKTPOHHBIHA.

2. udposoii obpazoBarenbhbiil pecype «IPRsmart»: opunmansuseiii caiit. — URL:
http://www.iprbookshop.ru/~TekcT: 31eKTpOHHBI.

3. DJNEeKTPOHHBIA CHpaBOYHUK 10 Martemaruke «[IpukimagHas MaTeMaTHKay:

ourmaneueiii caint. — URL: http://www.pm298.ru/ — TekcT: 31eKTpOHHBII.

9. METOAUYECKHUE YKA3AHUA JJISA OBYUYAIOLIUXCSA
ITO OCBOEHUIO JTUCHUIIJIMHbI

IIpu npoBeneHuil nekIMi, ceMUHAPCKUX (MPAKTUYECKUX) 3aHATHH, CaMOCTOSITEIbHOMN
pabore oOydaromuXxcsl NPUMEHSIOTCS MHTEPaKTUBHBIE ()OPMBI MPOBENEHUS 3aHATHH C ILIENbIO
HOTPYKEHUsI 00yJaroIuXcs B pealbHyl0 atMoc(epy MpodhecCHOHAIBHOTO COTPYAHUYECTBA IO
pa3pelieHnto mpodsieM, ONTUMaNIbHON BhIPAOOTKM HABBIKOB M KauecTB OYIYLIEro CrelUalncTa.
WuTepakTiBHBIE GOPMBI IPOBEICHUS 3aHATUH MpearonaraloT o0yuyeHue B coTpyaHuyecTse. Bee
YYaCTHUKUA 00pa30oBaTEIBHOTO Mpoliecca (MpernoaaBaTesib U 00yJaronIfuecs) B3auMOJEHCTBYIOT
Jpyr ¢ Opyrom, oOMEHHMBaIOTCS MHQpOpMaluell, COBMECTHO PEHIaoT MpPoOIeMbl, MOJEIUPYIOT
CUTYAaIHIO.

B yueOHOM mporecce UCOIb3YIOTCS HHTEPAKTUBHBIE (DOPMBI 3aHATHI:

- TBOpYECKOE 3a/laHue. BpINoIHEeHHe TBOPUYECKUX 3alaHui TpeOdyeT OT 00ydarolerocs
BOCIIPOM3BEICHUE TOJIYYEHHOM paHee HH(popMaIu B Gpopme, onpeaensieMol npenojaBaresieM,
U TpeOyrolel TBOPYECKOTO MOAX0/1a;

- IpymnmnoBoe obcyxeHue. I'pynnoBoe obcykaeHne KOro-mudo BOIpoca HampaBiIeHO Ha
JOCTHKEHUH JIYYIIEro B3aMMOIOHMMAHUS U CHOCOOCTBYET JIYYIIEMY YCBOCHHUIO H3Yy4aeMOTo
MaTepuaia.

B xone ocBoeHMs AMCHMILIMHBI TPU MPOBEACHUNM KOHTAKTHBIX 3aHSITUH MCHOJIB3YIOTCS
cienytomme (HopMel 00yueHHs, crnocoOCTByOmUE (OPMUPOBAHUIO KOMIIETEHIMNA: JIEKIMU-
JTUCKYCCUM; KEHC-METOM; pelleHHe 3a/1ay; CUTYallMOHHBIM aHanu3; oOcyxkaeHue pedepaTtoB U
JIOKJIA/IOB; pa3pabOTKa IPYyMIIOBBIX MPOEKTOB; BCTPEUYH C MPEACTABUTENSIMHU TOCYIapCTBEHHBIX U
OOLIECTBEHHBIX OpPraHu3alui.
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10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, UCOJIb3YEMBIX ITPH
OCYHECTBJIEHUU OBPA3OBATEJIBHOI'O ITPOLECCA 110 JUCHUIIJIMHE,
BKJUIIOYAS IEPEYEHDB ITPOI'PAMMHOI'O OBECIIEYHEHUS U
NHOOPMANMNOHHbBIX CITPABOYHbIX CUCTEM (ITPM HEOBXOAUMOCTH)

B mpomecce JEKIMOHHBIX M TNPAKTUYECKUX 3aHATHH MCHOJNB3YETCS CIEAyoIee
IPOrpaMMHO€E 00€ecIIeUeHHE:

*IporpamMMbl,00€CTICUNBAIOIINEIOCTYIIBCETh «HTepHET» (manpumep,
«Googlechromey);

*IporpamMMel, IEMOHCTPALINU BHJICO MaTepHaIOB (HaripuMep, npourpeiBarens « Windows
MediaPlayer»);

*mporpaMMbl  JUIS  JEMOHCTpAIllMM W CO3/IaHUSl  TIpe3eHTauud  (Hampumep,
«MicrosoftPowerPointy).
*TabauuHBIN mporeccop (Hampumep, «MicrosoftExcely).

11. ONMCAHUE MATEPUAJIBHO-TEXHUYECKOT'O OBECHEYEHUS,
HEOBXO/JUMOTI'O JI/I51 OCYIECTBJIEHUSI OBPA30OBATEJILHOI'O ITPOLIECCA
MO JUCHUILJIMHE

Jlns mpenofaBaHus TUCHMILIMHBI TPEOYIOTCS CIICIHAIbHBIC MaTEePUATbHO-TEXHUICCKHE
cpeacTtBa (KOMIBIOTEpHBIE KIIACCHI M T.I.). BO BpeMs JICKIHOHHBIX 3aHATHH, KOTOpHIE
IPOBOATCS B OOJIBIION ayJIMTOPUH, HMCIOJIL30BaTh MPOCKTOP JUIS JEMOHCTpAIMH CJIaiI0B,
cxeM, TaONMI[ ¥ MPOYEro Marepuaia, MyJIbTUMeIuitHbIe mpoekTopsl Epson, BenqViewSonic;
9KpaHbl AJI TPOSKTOPOB; HOYyTOYKH Asus, Lenovo, MEKPO(OHBI.

[TepedeHbINIIEH3HOHHOTOUCBOOO THOPACIIPOCTPAHAEMOT OIIPOrPAMMHOT000€CIICYEHUS, BT
OMYHCIIeOTeuecTBeHHOTonpou3BoacTBa: Microsoft, Windows, Microsoft Office, Libre Office,
Apxwuarop 7-zip,Adobe Reader, Koncynprant Ilmtoc, Kaspersky Security, VLC, Media Player,
IIpomereil.
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