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B1.0.09 Bricimag MmareMmaTuka
Henp uzyuenus ®dopMupoBaHUE Y OOYJAIOMIMXCS CHCTEMBI 3HAHHN W HABBIKOB I10
TTACITUTLTIHBI BEICIIICH MaTeMaTuKe, HEOOXOIUMBIX JIJISl PEIICHUS MTOCTABICHHBIX 331a4

B c(hepe ynpaBiIeHHS MEPCOHATIOM.

MecTo TUCHUILIIMHEI B
ctpykrype OITOIT

JucoumnirHa OTHOCUTCS K 00s13aTelTbHOM YacTH 010Ka 1. «IuCIUILIHHE
(Momynm)» mporpaMMbI 6aKaaBpuaTa

KommeTenmun,
dhopmupyemMBIC B pe3yIbTaTe
OCBOCHUS TUCITUTUINHBI

VK-1

ConeprkaHre TUCITUTUTHHBI

Paznmen 1. AnreGpa matpuig
Tema 1. MaTpuis.
Tema 2. OGparHasi MaTpuIia
Tema 3. CucteMbl JTHUHEHHBIX AIr€OpaNdecKUX YPaBHEHHH.
Tema 4. HccrnenoBaHume CHUCTEMbl M JMHEMHBIX ypaBHEHUH C 1
HEHU3BECTHBIMHU.
Pasnen 2. BekTopHas aiaredpa
Tema 5. DrneMeHTBI BEKTOPHOM anreOpbl
Tewma 6. JInneiiHbIe BEKTOPHBIE MPOCTPAHCTBA
Tewma7. JIuneitHple 0TOOpaXKEHUS
Paznen 3. AHanuTHueckas TreoMeTpusi Ha IUIOCKOCTH U B
MIPOCTPAHCTBE
Tewma 8. JIuaMS Ha TUIOCKOCTH
Tema 9. IIpsimast ¥ IIIOCKOCTH B IPOCTPAHCTBE
Pa3nen 4. Beenenue B ananus
Tewma 10. @ynKIIMU
Tewma 11. [Ipenenst pyHKIMIA
Tewma 12. HenpepsIBHOCTH (hYyHKITHIA
Pasnen 5. luddepeninaibioe ucuucieHue QyHKIUN 0aHON
MepEMEHHOMN
Tewma 13. IlpousBonnas u muddepernnan QyHKIUN
Tewma 14. IlpunoxeHvie MpOU3BOIHOM
Pasmen 6. JluddepennuanbHoe wucUHCIeHHE (GYHKIMA HECKOJIBKUX
MEPEMEHHBIX
Tema 15. ®yHKINN HECKOTBKUX MTEPEMEHHBIX
Paznen 7. MaTerpanbHoe HCUMCIEHNE
Tewma 16. [TepBooOpa3Has GyHKUMS U HEONPEACICHHBIA HHTETPal
Tewma 17. OnpeneneHHbIA HHTETPAT
Tewma 18. HecoOGcTBeHHBIE 1 ABOWHBIE WHTETPAJIBI
Paznen 8. luddepenuunanbabie ypaBHeHUs. Psiibt
Tewma 19. [Tuddepenimanbabie ypaBHEHUS IEPBOTO MOPSIKA
Tewma 20. UnucioBbIe U CTETIEHHBIC PSIJIBI

OO6mrast Tpy10EMKOCTh
JCTTUTUTAHBI

OO01mas TpyJA0EeMKOCTh TUCHMILIMHBI cocTaBisieT 10 3aYeTHBIX €IUHMII
(360 gacon)

dopma IPOMEXKYTOUHOMN
aTTecTarun

3auer, dK3aMeH




Conepxanue

1. Ilenp u mnepedyeHb IIAHUPYEMBIX pE3yIbTaTOB OOyYEHHUS MO JUCIUIUIMHE,
COOTHECEHHBIX C IJIAHUPYEMbIMHU pe3yIbTaTaMH OCBOCHHUS IIPOTPAMMEBI OakaliaBpuaTa

2. Mecto auctumuinHabl B cTpykType OITOII6akanaBpuaTa

3. O0beM [UCHUIUIMHBI B 3aU€THBIX EAWHHUIIAX C YyKa3aHUEM KOJIMYECTBa
aKaJeMHUYECKHX YacoB, BBIICJICHHBIX Ha KOHTAaKTHYIO paboTy oOydaromuxcs ¢
npernoaaBaresnieM (1o BUAAM 3aHITHI) U Ha CaMOCTOSATENbHYIO PaboTy 00yJaroImuxcs

4. ConeprkaHue IUCUUIIIMHBI, CTPYKTYPUPOBAaHHOE 110 TeMaM (pa3zesiaM) ¢ yKa3aHHeM
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1.Ilens ¥ nepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUsI 10 AN CHMILIMHE, COOTHECEHHBIX
¢ IVIAaHMPYEeMBbIMH Pe3yJIbTaTAMHOCBOCHHS NIPOrPaMMbl 0aKaJIaBpHATA

[lenpto u3yyeHHs AUCUUILUIMHBI «BpIcliasg mareMaTHka» sBiseTcss (GOPMHUPOBAHHE Y
00y4aromuxcsi CUCTEMbl 3HAHWH M HAaBBIKOB IO BBICIIEH MaTeMaTHKe, HEOOXOAWMBIX JUIS
peleHHs TOCTaBIEHHBIX 33a4B chepe ynpaBIeHUs IIEPCOHATIOM.

B pesynbrare ocBoenuss OIIOIl OakanmaBpuata oOydarouiuiics IOJDKEH OBIIAIETh
CIIETYIOLIMMHU Pe3yIbTaTaMH 0Oy4eHUS MO IUCLUIIIMHE:

Koanl Pe3yabTaThl IlepedyeHb MIaHMPYyeMBbIX Pe3yJbTATOB 00y4YeHUS
KOMIIETEHIINH OcBoenusaOIIOII 10 JUCIHUILIIUHE
YK-1 Crocoben VK-1.13HaeT OCHOBBI CHCTEMHOIO IIOAXOJa K

OCYIIECTBIISATh MMOUCK, |OCYIIECTBICHUIO TIOWCKA, KPUTHYECKOTO aHalu3a |
KPUTUYECKUM aHAJIW3 M |[CMHTEe3a WH(OpMAIMU JUIsl pEIIeHUs] MOCTaBICHHBIX
cuHTe3 uHbopMaIuy, [3agad,

npuMeHsATh cucTeMHblil [YK-1.2.¥YMeeT NpUMEHSTh CHCTEMHBIH IOJIXOJ HA
MOJXOJ AJISl PEIICHUST  |OCHOBE IOWCKA, KPUTUYECKOTO aHaIW3a U CHHTE3a)
MOCTABJICHHBIX 33/1ad  [MHGOpMAITUH TS perieHus 3a1a4 B
podeccnoHabHOM 0051acTH;

VK-1.3.Biageer HaBbIKAMHM IIOMCKAa, CHHTE3a U
KpUTHYECKOTO aHaim3a uHGOpManmuu B  CBOEH
MpoeCCHOHAIBHONW 00JIaCTH; BJIAJCET CHCTEMHBIM|
[TOIXO0JIOM JIJIsl PEIIICHUSI TOCTABJICHHBIX 3a]1a4.

2.MecTto qucuuiniuHbl B ctpykrype OIIOII6akanaBpuaTa

Jucouminaa 51.0.09«Bricias MaTeMaTHKa» OTHOCHTCS K 00sA3aTeIbHOM YacTH Ooka 1.
«Incummmas! (Moxynu)» yaeoHoro miana OITOIT 6akanaBpuaTa o HampaBJICHUIO TOATOTOBKH
38.03.03 VYmpasnenue mnepcoHanoMm. JucnumiauHa «Bpicmias MaTeMaTHKa» —HM3y4aercs
obOyJaronuMucs ouHoi popmbl 00ydeHusBl, 2 cemecTpax, 0O9HO-3a09HOU (OPMBI OOyUCHHUS — B
1, 2 cemecTpax.

3HaHMS, YMEHHMS M HAaBBIKHM, IOJYYEHHbIE NpPU H3YYEHHHM JUCHUIUIMHBI «BbIciias
MaTeMaThkay, OyAyT HEOOXOAMMBI Il YIIyOJEHHOTO ¥ OCMBICICHHOTO BOCIIPHUSTHUS
JUCHUIUINH: «KMaKpOo3KOHOMUKa», KMHUKPOIKOHOMHUKA», K IKOHOMETPUKA»

3.00beM AUCHMILIMHBI B 324€THBIX eIMHHUIAX € YKA3aHMEM KOJMYecTBA aKaJeMHYecKHX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYIO pa0oTy 00y4alIIHUXCs ¢ mpenojaBaresieM (0 BUIAM
3aHATHA) MHA CAMOCTOSITEJIbHYI0 Pad0Ty00y4ar0IMXCcst

O6masTpynoeMkocTh(00beM)aucturmnabicocTaBmsger 10 3aueTHbx enunwmi (3.e.), 360
aKaJeMUYECKIXYacOoB.

3.1. O0béM TMCUMIIMHBI 10 BUAAM YUeOHBIX 3aHATHI (BUacax)

st ouHo# popmbI 00yUeHust
OO6mmas Tpya0€MKOCTh AUCIUIUTHHBI cocTaBisieT 10 3auérnpix enunui 360 yacos
O0LEMIUCHUILTTHHBI Bcerouacos




OO011ast TPYA0EMKOCThINCIUTUIAHBI 360
KonrakTHas pabora 96
AynuTtopHas padora(Bcero): 96
Jlexmun 46
CeMHHApBI, TPAKTHYCCKUE3AHIATUS 50
CamocrosiTenpHasspadoTa 00ydaronuxcs (BCero) 228
Kypcosast pabota -

3auer +

DK3aMeH 36

st 0uHO0-3204HOI popMBbI 00yUeHM S
O6mast TpyaoéMKOoCTh AucuuIInHbI coctaBiseT 10 3auétHbix eauaui 360 yacos

O0BEMINCIUIIIINHBI Bcerouacos

OO611ast TPYI0€MKOCThAUCIIUTUTAHBI 360
KonrtakTHas pabora 78
AynautopHas paboTta(Bcero): 78
Jlexmun 36
CeMuHapbI, TPAKTHYECKUC3AHATHS 42
CamMocTosiTenbHast paboTa o0y4aronuxcs (BCero) 246
Kypcosast pabota -

3auer +

JK3aMeH 36

4. Conep:kanue JTHCHUIVINHBLCTPYKTYPHPOBAaHHOE IO TeMaM (pa3jaesam) ¢
yYKa3aHMeM OTBeJeHHOI0 Ha HUX KOJINYeCTBAa AKaJeMHUYeCKUX YaCOB U BH/10B
Y4eOHBIX3aHATHI

4.1. Pa3nesnl AMCOMINVIMHBI ¥ TPYAOEMKOCTb IO BHaM Y4eOHbIX 3aHATHI (B
aKaJeMuYecKuxXyacax)

HaumeHoBaHue TeMbl Bcero Kosun4yecTBo 4acos
KonTakTHas paéora Bueayaur.
o padora
5 o Qo Jexkuun IIpakTuyec | CamocT.
é = ?., KHe padora
©) o o o o o o o
&€ | & | & | & & |8
S|l o | P | o | @ o
Pa3nen 1. Anreopa maTpuir 56 56 8 8 12 10 36 38
1. |Marpuibt 10 10 2 2 2 2 6 6
2. |O6parHas maTpuIiia 14 14 2 2 2 2 10 10
3. |Cuctembl JTHHEHHBIX § 14 14 5 5 4 4 8 8
anreOpanvyecKux ypaBHCHHI
4, I/ICCH?I[OBaHI/Ie CI/ICTevMI:I m 18 18 2 2 4 2 12 14
JUHEHWHBIX YpaBHEHUH C n




HEU3BECTHBIMU

Pa3nen 2. BekropHas aaredpa 48 48 8 6 8 8 32 34

5. |DneMeHTHI BEKTOPHOU anreOpbl 12 12 2 2 2 2 8 8

6. |JIuHeitHbIC BEKTOPHBIC 16 16 5 2 5 ) 12 12
MPOCTPAHCTBA

7. |JluneitHpie oTOOpaXeHUs 20 20 4 2 4 4 12 14

Pa3znen 3. AnanuTnyeckasi reoMeTpusi 40 40 4 2 4 0 32 38

HA NJIOCKOCTH M B IPOCTPAHCTBE

8. |JIunus Ha mIockocTH 20 20 2 2 2 0 16 18

9. |lIpsamas u IJIOCKOCTh Bl o 20 2 5 16 | 20
IPOCTPAHCTBE

Paznesa 4. Beenenue B aHa M3 34 34 6 6 6 6 22 22

10. | dynkun 12 12 2 2 2 2 8 8

11. | IIpenensr Gpynkumii 12 12 2 2 2 2 8 8

12. |HempepbiBHOCTH (hYHKITHIH 10 10 2 2 2 2 6 6

Paznen 5. JAunddepennuanbHoe

UCYHCJIeHHE (pyHKu Ui oaHoii| 46 46 6 6 6 6 34 | 34

nepeMeHHOn

13. |[IpousBonHas u auddepeHiuan 26 26 4 4 4 4 18 18
byHKIUHA

14. | TTpunoxeHue TpOru3BOTHON 20 20 2 2 2 2 16 16

Paznen 6. JAuddepennuanbHoe

HCUHCIeHHe (YHKIUA Heckoabkux| 16 16 2 2 2 2 12 12

nepeMeHHBbIX

15. | ®yHKIIUN HECKOJIBKHUX MTEPEMEHHBIX 16 16 2 2 2 2 12 12

Paznen 7. UnTerpajibHoe MCYMCIEHHE 50 50 6 4 6 6 38 40

16. | ITepBooOpa3Has byHKIHS nl g 18 5 2 5 2 14 14
HEONPEIEICHHbII UHTETpall

17.|OnpeneneHHbIi HHTETPAT 18 18 2 2 2 2 14 14

18. |HecoOcTBeHHbIE U JBOITHBIE 14 14 5 5 2 10 12
WHTETPAIBI

Paznen 8. Iudpepennuaibabie

ypasHenus. PsuipI 34 34 6 2 6 4 22 28

19. | luddhepennmanbHbie ypaBHEHUS 29 22 4 2 4 4 14 16
MIEPBOTO MOPSIIKA

20. |YucnoBeie U CTETICHHBIC PSIIBI 12 12 2 2 8 12
Bceero mo qucuumimne 324 | 324 | 46 36 50 42 | 228 | 246
Konrposnb 36 36
Hroro 360 | 360 | 46 | 36 | 50 | 42 | 228 | 246

4.2. CopepxaHue JMCHMILIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM(pa3aejam)

Pa3nenl. Anredopa MmaTpun
Tema 1. MaTpuupbl.
HGHI/I H 3ada4u JUCIUITIIMHBI.
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[Tonatue MaTpuisl, oOmMiA BUA MaTpulbl. PaBHble MaTpuisl. Buasl matpui. Jluneiinsie
ONepaly HaJ MaTPUIIAMM: CJIOKEHUE MAaTpHUl, YMHOKEHHME MaTpulbl Ha yucio. CBOMCTBa
onepanuii. Onepanuu HaJ MaTpULIAMU: TPAHCIIOHMPOBAaHUE, YMHO)KEHHE MaTpul. CBolicTBa
onepauuii. JInHeitHas 3aBUCUMOCTb CTPOK MaTPHIIbI.

Tema 2. O0paTHasi MaTpHIa

Omnpenenurenu KBaApaTHBIX MaTpuil. CIIOCOOBI BBIYMCIICHUS ONIpeneauTesnei 2-ro, 3-ro0 u
BeICHIMX MOpsAAKoB. CBoicTBa ompenenuteneii. MuHOpsl U anredpanyecKkue JONOJIHEHUS K
JJeMeHTaM. BeiuncieHue omnpenenuTeNs pa3ioKeHHeM I0 CTpoke (crondiry) (Teopema
Jlamnaca).

OOparnast maTpuiia. AJTOPUTM BBIYUCIICHHUS 0OpaTHON MaTpuIlbl. PemeHne MaTpuaHBIX
ypaBHeHuit Buja AX=B, XA=B.

DneMeHTapHbIe MpeoOpa30BaHUsl MATPUIIbl. DKBUBAJICHTHOCTh MaTpHIl. PaHT MaTpuIlbl U
crnocoObl ero Boruncienus. CBoiicTBa panra matpuisl. basucHeiii Munop marpuisl. Teopema o
paHre MaTpHIIbL.

Tema 3. CucreMbl JTHHEHHBIX ajJredpanyecKux ypaBHeHHI.

Cucrembl nuHeWHbIX anreOpamveckux ypaBHeHuil (CJIAY). Pemenne CJIAY. Bunbl
CJIAY. Pemenue cucteM IUHEHHBIX YpaBHEHHH METOIOM OOpaTHOW MaTpulsl. Teopema
Kpamepa. Pemenne cucrteM nuHeHbIX ypaBHeHUM MeTosioM Kpamepa.

Pemrenne cucrem NMHENMHBIX ypaBHeHUN MeToaoM l'aycca. Pemenue cucrem JIMHEHHBIX
ypaBHeHul metoaoM JKopaano — [Maycca. [Ipumenenne meronoB ['aycca u XKopaano — INaycca k
PELICHUIO CUCTEM JIMHEHUHBIX YPABHEHUMN.

Tema 4. UccaenoBanue cucTeMbl M JMHEHHBIX yPABHEHUH C N HEU3BECTHBIMU.

Kpurepnii coBmectumoctu CJIAY (Teopema Kponekepa-Kanemmm). HccrnenoBanue
CHUCTEM M JINHEWHBIX YPABHEHHI C N HEU3BECTHBIMH.

OOmmii MopsAAOK pelIeHUs CUCTeMbl JHMHEWHBIX YypaBHeHHH. Pemienue cucrtem m
JUHENHBIX YPAaBHEHUH C N HEU3BECTHBIMM B CIIydae, €CJIM PaHl CHCTEMbl MEHBIIE YHCIIA
HEU3BECTHBIX.

CucreMbl TMHEUHBIX OJHOPOIHBIX ypaBHEHUN. DyHIaMEeHTaIbHasi CUCTEMA PELICHHIA.

Monens JIeoHThEBa MHOTOOTPACIIEBOM IKOHOMUKH (OaTaHCOBBIN aHAIIN3).

Pa3nea 2. BekTopHas anredpa

Tema 5. D1eMeHTBI BEKTOPHOI aJredpsbl

Bekrop Ha IUIOCKOCTH M B NIpOCTpaHCTBE. JIMHEHHBIE OIEpalvu HaJX BEKTOpaMU B
reomerpuueckorr Gopme. [lonarue 6a3uca BEKTOPOB B MPOCTPAHCTBE. PasnmokeHne BEKTOpa 1o
6azucy. OpToHOpMUPOBaHHBIN 0a3uc B mpocTpaHcTBe. [IpsMoyronpHas cucreMa KOOpAMHAT B
npoctpaHcTBe. PasnokeHue BekTOpa IO OPTOHOPMHPOBAaHHOMY Oa3uCy B IPOCTPAHCTBE.
Jlunelinble onepanyu HaJl BEKTOPaMU, 33JJaHHBIMU KOOPIUHATAMH.

CkangpHoe TpOM3BEACHUE BEKTOPOB, €ro CBOWCTBA. BbIpakeHHEe CKaJIpHOIO
IPOU3BENECHUSI 4Yepe3 KOOPAMHATBI BEKTOPOB. YTOJd MEXAY BEKTOpamMH. Y CIIOBUSA
KOJUIMHEAPHOCTH W OPTOTrOHAJIBHOCTH BEKTOpPOB. BeKTOpHOE mNpou3BeneHHE BEKTOPOB, €ro
CBOICTBAa. BbIpaskeHrEe BEKTOPHOTO MPOU3BEAECHUS Yepe3 KOOPAMHATHI BEKTOPOB. CMelIaHHOE
IIPOU3BEICHUE BEKTOPOB, €r0 CBOMCTBAa. BbIpa’keHHME CMEIIAaHHOTO NPOU3BENEHUS YeEpe3
KOOPJIMHATBI BEKTOPOB

Tema 6. JInHeliHble BeKTOPHbIE MPOCTPAHCTBA

N — MepHbI BekTOp. JIMHEHHbIE Oonepalnuu Haal N — MEPHBIMU BeKTOpamu. JInHeiHas
3aBUCHUMOCTh M HE3aBHCHMOCTH BEKTOPOB. JIWHelHOe (BEKTOpHOE)IpOCTpaHCTBO. basuc u
pa3MEpHOCTh JIMHEMHOTO TMpocTpaHcTBa. EBKINWIOBO mpocTpaHcTBO. JIMHEHOE N-MepHOe
pocTpaHcTBO. bazuc U pasMepHOCTH N-MEPHOTO JIMHEWHOIO IIpocTpaHcTBa. [lepexon k HOBOMyY
0a3ucy B JIMHEHHOM MPOCTPAHCTBE. 3aBUCHMOCTh MEXAY KOOpPAMHATaMU BEKTOpa B Pa3HbIX
0a3ucax.



Tema7. JInneiinble 0TOOPaKEHUSI

Jluneiinpie omeparopsl (oTOOpakeHHs, TpeoOpa3zoBaHusi). [lelicTBUS Haa JUHEHHBIMU
omneparopamu. Marpuna JIMHEHHOro omeparopa. TeopeMa 3aBUCUMOCTH MEXAy MaTpULaMU
OJIHOTO M TOTO JK€ oreparopa B pa3HbIXx Oa3ucax. (CoOCTBEHHbIE 3HAYCHHUS U COOCTBEHHBIC
BEKTOpBl JIMHEHHOro omeparopa. HaxoxneHue cOOCTBEHHBIX 3HAYEHUH M COOCTBEHHBIX
BEKTOPOB JIMHEHHOTO orepaTopa. JInHeitHas Moaeb oOMeHa.

Pazgen 3. AHaguTHyecKkasi reoMeTpHs HA MJIOCKOCTH U B POCTPAHCTBE

Tema 8. JInnus HA MIOCKOCTH

JIuHMs Ha TJIOCKOCTU. YpaBHEHUE JIMHUUM Ha IUIOCKOCTH. YpaBHEHHUs MpsSIMOMl Ha
IUIOCKOCTH. YpaBHEHHE MNPSAMON € YIJIoBbIM Koddduuuentom. OOuiee ypaBHEHHE MPSIMOIL.
YactHble ciydan 00IIero ypaBHEHHS NMPSMON. YpaBHEHHUE TIPSIMOM, TIPOXOIAIIEH Yepe3 TaHHYIO
TOYKY B JIaHHOM HAIPaBJIICHUU. Y paBHEHUE NPAMOH, NIPOXOIALICH Yepe3 JBe TOYKU. Y paBHECHUE
MpsMOM B OTpe3Kax. Y paBHEHHUE MPIMOi, TPOXOIAIIEH Yepe3 TaHHYIO TOUKY MEPIECHINKYISIPHO
JAHHOMY BEKTOpY. YTOJ MEXIy NPSAMBIMH. Y CIOBHE MapajUIEIbHOCTH U NEPIEHIUKYIIPHOCTU
NpsAMbIX. PaccTostHuEe OT TOUKHU 10 TPSIMOM.

Kpussie Broporo nopsiaka.OkpyxkHocts. KanHonnueckoe ypaBHeHue. CBOMCTBa KpUBOiA,
OCHOBHBIE XapakTepucTuku. Jiuunc. Kanonnueckoe ypaBHeHue. CBOMCTBa KPUBOM, OCHOBHBIE
xapaktepucTuku. ['mnepboma. Kanonwueckoe ypaBHeHue. CBoilcTBa KpHUBOH, OCHOBHBIE
xapakrepuctuku. Ilapabona. Kanonmdeckoe ypaBHeHue. CBOWMCTBa KPHBOH, OCHOBHBIE
XapaKTEPUCTUKH.

Tema 9. IIpsiMmasi ¥ MJIIOCKOCTH B MPOCTPAHCTBE

VYpaBHEHHE IUIOCKOCTH B IPOCTPAHCTBE, NPOXOAAIIEH uepe3 HaHHYI0 TOYKY
NEPIEeHIUKYIAPHO TaHHOMY BekTopy. O011ee ypaBHEHHE MIIOCKOCTU B IMPOCTpaHCTBE. YacTHbIE
cilyuyau OOILEro ypaBHEHHUS IUIOCKOCTH. YPaBHEHUE IUIOCKOCTH B MPOCTPAHCTBE, MPOXOASIICH
yepe3 TPU JaHHbIE TOYKH. YPaBHEHHUE IUIOCKOCTH B MPOCTPAHCTBE B OTPE3KAX. YTOJI MEKIY
IUIOCKOCTSIMH, YCJIOBUS ApAJUIEIBHOCTH U NEPIIEHIUKYIIPHOCTU ABYX IIOCKOCTEH.

Kanonnueckoe ypaBHeHHE TpPSIMOM B NPOCTPAHCTBE. YpaBHEHHUE TMPAMOM B
IPOCTPAHCTBE, MPOXOZsmeil yepe3 nBe Touku. OOmiee ypaBHEHHE HPSIMOM B MPOCTPAHCTBE.
[Tepexon ot oOuiero ypaBHEHUS K KaHOHHMYECKOMY. YTOJI MEXAYy MNPSIMBIMU B MPOCTPAHCTBE.
VYcnoBue napayuieabHOCTH U NEPIEHANKYISIPHOCTH IPSMBIX B IPOCTPAHCTBE.

Brimykiieie  MHOKECTBa B N-MEpHOM TpocTpaHcTBe. OOJacTh PEIICHHWH JIMHEHWHBIX
HepaBeHCTB. ['papuueckuii MeToa peleHHs CUCTeMbl JIMHEHHBIX HEpPaBEHCTB C JABYMs
Heu3BecTHbIMH. O0IacTh pelIeHUI CUCTEMBI M JIMHEHHBIX HEPABEHCTB C N HEU3BECTHBIMHU.

Pasznen 4. BBeaenne B aHAJN3

Tema 10. ®ynkuun

Yucna. [IoHATHE KOMIUIEKCHOTO YHCIIA, IEUCTBUS HaJ KOMIUIEKCHBIMUA YHCIIAMH.

[lonsitne MHOXkecTBa. (OCHOBHBIE TMOHATHS TEOpPUM MHOXecTB. Ormepauuu  Haj
MHOkecTBaMU. OCHOBHBIE YHCIIOBbIE MHOXKECTBA.

[lonarue ¢ynkuuu. CnocoObl 3amanus (yHkuu. OCHOBHBIE CBOWCTBA (YHKIHUU.
Knaccudukanms dyakuuii. OCHOBHBIE 3jeMeHTapHble (QyHKIMH U ux rpadukn. CroxHas
¢ynkuusa. OOparnas ¢ynkuus. DyHkuus, 3amaHHas HesBHO. IlpeoOpa3oBanue rpadukoB
dbyakuuid. [I[pumenenne QyHKIUN B SKOHOMUKE.

Tema 11. Ilpenesan! pyHKkumii

YucnoBble mocienoBaTebHOCTH. OrpaHUYeHHbIE U MOHOTOHHBIE IOCJIENOBATEIBLHOCTH.
IIpenen 4ucIOBOM IOCIIENOBATENBHOCTH. |'€OMETPUYECKUI CMBICI IIPEAEia YUCIOBOU
nocieaoBaTenbHOCTH. [Ipu3Haky cyliecTBOBaHUS Mpeena.
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[Ipenen ¢pynkun B 6eckoneunoctu. [Ipenen pynkmuu B Touke (mo Komm u no I'eitne).
OcHoOBHBIE TeOpeMbl O Tpenenax (yHKIuW. beckoHedHO Maibie W OECKOHEUHO OOJIbIINe
BEJIMYMHBI, UX CBOMCTBA. 3aMeUaTelIbHbIE NpeAeibl. PackpbITHe HEONPEAEIEHHOCTENW pa3IMuHbIX
THUIIOB.

Tema 12. HenpepbIBHOCTH yHKIMIA

OnuoctopoHHue mpeaenbl. HenpepblBHOCTh (DYHKIUN B TOYKEe W Ha WHTEpBaie. Todyku
paspeiBa ¢yHkuuu. Krnaccupukanuss Touek paspeiBa. KycouyHO-HeNpepbIBHBIE (DYHKLUH.
CgoiicTBa (yHKIHUHA, HENPEPHIBHBIX B TOYKe. HempephIBHOCTH 3JIEMEHTApPHBIX (YHKIIHA.
CoiicTBa (hyHKIMIA, HETIPEPBIBHBIX Ha OTPE3KE.

Pa3nea 5. ludgdepennnanbHoe ncuucjiaeHne GyHKumni 01HoM nepeMeHHOM

Tema 13. IlpousBoanasi u nuddepennuan GyHKUU

3amauM, NPUBOAAIIME K TMOHATHIO MNpoU3BOAHOM. OmnpeneneHue NPOU3BOAHOMN, €€
FeOMETPUUYECKUN, MEXAaHUYECKUN U SKOHOMUYECKUH CMbICT. CBA3b MEXAY HENPEPHIBHOCTHIO U
muddepeHpyeMoctsio  GyHKIMU. [IpOoM3BOJHBIE OCHOBHBIX 3JEMEHTApHBIX  (DYHKIHIL.
OcHoBHbIe TipaBuiIa nuddepeHIupoBaHusI.

[IpousBoanas crnoxkHoit M obpatHoil pynkuil. AuddepenunpoBanme HessBHONW (yHKINU.
Jlorapudpmuueckoe auddepennupoBanue. [IponsBoaHbIe BBHICITUX MOPSIAKOB. Mcmonab3oBaHme
HOHATHS POU3BOJHON B SKOHOMHUKE.

[Tonsitue muddepennuana ¢yakuun. CpoiictBa muddepennuana. MHBapHaHTHOCTH
muddepentmana. Auddepennnanst BHICIINX MOPSAKOB.

Tema 14. IIpuiio:keHue Npou3BOIHOM

OcHoBHBIEe TeopeMbl 0 auddepernurpoBanun GpyHkuuu: reopema depma teopema Poss,
teopeMa Jlarpanxa, teopema Komm. [IpaBumno JlonuTans st BBIMUCIEHUS HEONPEIETEHHOCTE.

[IpusHaku Bo3pacTaHus M yObIBaHMS (PYHKIMHU. DKCTPEMyMbl (DYHKIIMH, HEOOX0AUMOE U
JIOCTAaTOYHBIE yCIOBHS dKcTpeMyMa QyHkiuu. Hanbonbiiee 1 HauMeHblllee 3HaUeHUsT PYHKIIUU
Ha OTpe3Ke. AJTOPUTM OTHICKAHUS HAWOOJBILIET0 M HAaUMEHBIIETO 3HAUYCHUH HENpepbIBHOM
dbyHkMM Ha oTpe3ke. BrimykinocTe rpaduka pyHkuuu. JlocTaTodHOE YCIOBHE BBIMYKIOCTH
¢ynkunu. Touku mepernba. HeoOxomumoe M AOCTaToOuHOE yCIOBUS Teperuda. ACHUMITOTHI
rpaduka pynakmuu. [IpuMeHeHre MPOU3BOIHON K HMCCIECIOBAHUIO (PYHKIIMU M TOCTPOCHHIO €€
rpaduka: cxema IoJIHOTO UCCIIEAOBAHUS (DYHKIUH.

Paznen 6. ludpepennuanbHoe ncuucjienne GyHKIMA HECKOJbKHX NepeMeHHbIX

Tema 15. @®yHKIIUM HECKOJIbKHUX IMePpeMeHHbIX

OyHKIIMU HECKOJIBKUX MepeMeHHbIX. DYHKINU JBYX MepeMeHHbIX. O0IacTh onpeaeneHus
u rpapuk GyHKIUU ABYX nepeMeHHbIX. Jlunuu ypoBHs. [Ipeaen u HempepbIBHOCTH (QYHKUIHU
NBYX TIepeMeHHbIX. YacTHele mnpous3BogHBIE U AuddepeHnrpyeMocTsh (YHKIMH ABYX
nepemeHHbIX. {udpepennnan GyHkmuu a1Byx nepeMeHHbIX. [ pagueHT QyHKIHUH.

OkcrpeMyM (yHKIMM JByX TIlepeMeHHbIX. HeoOxomumoe M JOCTaTOYHOE YCIIOBHE
sKkcTpemyMa. HamOomnbiiee W HauMeHbIllee 3Ha4YeHHS (YHKIIUM B 3aMKHYTOW OTrpaHUYCHHOM
obsactu. Y CIOBHBIN SKCTpeMyM. MeTosr MHOKHUTENeH Jlarpanka.

@YHKIUN HECKOJIBKUX IIEPEMEHHBIX B JKOHOMUYECKOU TEOPUH.

Pa3nen 7. UHTErpasbHOe HCUHUCIEHHE

Tema 16. IlepBoodpa3Has (pyHKIMsI U HeollpeaeJeHHbII HHTerpaji

[lonarue mnepooOpazHoit ¢yukiuu. Teopemsl o mnepBooOpasHbix ¢yHkuuu. [lonsrue
HEONPEIeTICHHOTO WHTEerpaia. ['eoMeTpruiecKuil CMBICIT HEONpeaeIeHHOTO nHTerpana. Tabnuia
OCHOBHBIX HHTerpanoB. CBolicTBa HeoNpeAeleHHOro uHrerpaga. (OCHOBHBIE METOAbI
WHTETPUPOBAHUSA:  HEMOCPEJICTBEHHOE  HMHTETPUPOBAHME,  WHTEIPUPOBAHUE  METOJAMH
MOJICTAHOBKH (3aMEHBI IEPEMEHHOMN), MHTEIPUPOBAHUE IO YACTSIM.
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[onarue paunonansHOM Apobu. Ilpocreiimme panmnoHaneHble apodu. VHTErpupoBaHue
MIPOCTEHUIINX PAIIMOHATBHBIX Ipo0ei. IHTerpupoBanne parmoHAIBHBIX TPOOCH.

WuterpupoBanue TpuroHoMeTpudyeckux (yHkimid. VHTerpupoBaHuMe MPOCTEHIINX
UppaluoHaIbHBIX GyHKIMI. MHTerpansl, «Hebepymuecs» B 3€MEHTAPHBIX QYHKIUAX.

Tema 17. OnpenesneHHbIH HHTErPaJ

[lonsTne onpeneaeHHoOro wuHTerpana. ['€oMeTpUYeCKMii U HKOHOMUYECKUW CMBICI
OTIpeNIeJIEHHOT0 UHTETpajia. 3a/1a4a 0 BEIYUCICHUH 00beMa BBIITycKaeMoi npoaykuuu. Teopemsbl
00 wuHTerpupyemMoctu ¢yHkiuH. CBONCTBAa OMNpEIENIEHHOT0 UWHTErpajia U TMpaBuja €ro
BBIUUCIICHUS. Brruncienue ompeneneHHoro uHrerpana (MHTerpan ¢ HepeMEHHBIM BEPXHHUM
IpeaesioM, TeOpeMa O MPOU3BOAHONW MHTErpana ¢ MEePEMEHHbIM BepXHUM npenenoMm. dopmyna
Hprotona-JleiiOnuma). MeToa MOACTaHOBKM (3aMEHBI NMEPEMEHHOW) M HMHTETPUPOBAHUS TI0
YacTsAM B OIIPENEIIEHHOM MHTErpae.

Tema 18. HecoGcTBeHHBIE U IBOiiHbIe MHTErpaJibl

Hecob6ctBennbie unterpanst [ u Il poma. Cxonsmuiics U pacxoasIuiicss HeCOOCTBEHHBIN
uHTerpai. IlpusHaku cxoaumocTH.

[TpuOnkeHHbIE METOAbl BBIYHMCIEHUS OIpeAeieHHbIX HHTerpainoB lMcnons3oBaHue
MOHSITHSI UHTErpajla B 5KOHOMUKE

JIBoliHBIE MHTETPaAJIbl, UX CBOMCTBA. OCHOBHBIE CIy4ad BBIYMCICHHS JIBOMHOTO MHTErpaia
B IIPSMOYTOJIbHBIX KOoOpauHarax. [loBropHble MHTerpansl. CBeneHUE ABOMHBIX MHTErPAJOB K
MTOBTOPHBIM.

Pa3nen 8. luddepennuaibubie ypaBHeHus . Psiabl

Tema 19. /InddepennuaibHbie ypaBHEeHHUsI IEPBOTo MOPsAKA

OcHOBHBIE TTOHATHS ¥ IPUMEPHI 33/1a4, MPUBOASAIINX K nudPepeHIInaIbHbIM ypaBHEHUSIM.
OO6wikHOBeHHBIE AU (DepeHIInaTbHbIE YpaBHEHUS MTepBOTO nopsaka. O0Imiee u 4acCTHOE pelieHre
JY nepsoro nopsizaka. 3anada Komm. Teopema o CylecTBOBaHMM U €AMHCTBEHHOCTH PEILIECHUS
3agayu Komn.

JuddepeHnranbHble YpaBHEHUS C Pa3ISIEHHBIMH W Pa3IeISIONIMMUCS MTEPEMEHHBIMU
nepBoro mopsaka, ux pemenue. OnpHopoanHble nuddepeHnaNIbHbIe ypaBHEHUS IIEPBOTO
nopsijika, ux pemienue. JInHeHble OJHOPOAHBIE U HEOJHOPOIHBIE YPaBHEHUS MIEPBOro MOPsIKA.
Meron W.bepnymnu pemenus JIJIY. Meton Jlarpamka (MeTon BapHamyi MPOU3BOJIBHBIX
nocTtostHHbIX) pewmenus JIY. YpaBuenue bepuysum, ero pereHue.

Hcnonb3oBanne nud@epeHnnaibHbIX YPaBHECHUH B 9dKOHOMHUYECKOW TMHAMHKE

Tema 20. YucJioBble U CTeNEHHbIE PSIbI

Onpenenenre YUCIOBOroO psiga, cymma psaga. CoicTBa cxoasmmxcst psaaoB. CXOauMoCThb
reoMerpuueckoro psaa. Teopema (HeoOxomuMeblii mpu3HAK CXOAMMOCTH psila), CIEICTBUE U3
TEOPEMBI O PACXOJUMOCTH psifa. ['apMOHUYECKUH psii. DTATIOHHBIE PSIAbL: TEOMETPUYECKHUM P,
TapMOHUYECKUN psifl, 0000IIEHHBI rapMOHUYECKHH psl. JlOCTaTOUHBIA NMPU3HAK CXOJUMOCTH
3HAKOIMOCTOSIHHBIX PSAOB: TPU3HAKK CpaBHEHHUs, Mpu3Hak JlamamOepa, paauKanbHBIA U
MHTETpajbHbIi Npu3Haku Komu.

3HaKonepeMeHHble U 3HAKOYEpPEOYIOIIHEeCs  Psabl [Ipuznak  cxoguMocTH
3HaKo4epeayromnierocs psaaa (npusHak Jleitoauma). AGCONOTHAS U OTHOCUTEIbHAS CXOIUMOCTH.

[TonsiTne crenenHoro psaa. Pannyc, MHTEpBaI CXOAMMOCTH CTEIIEHHOIO psa.

Psaner Teiinopa u Maknopena. PaznoxeHus 3neMeHTapHbIX QYyHKIUN B P,

4.3.Conepxanue NpakTUYeCKUX 3aHATHI (ouHasi popma o0yueHus )

Pazneal. Anredpa maTpun
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I[IpakTuyeckoe 3ansiTuel. BoimosiHeHue onepanuii Hag MaTpuamMu(2 yaca)

1. Omepauuu Haj MaTpHULIAMU: TPAHCIIOHHUPOBAHHE, YMHOXEHHME MAaTpPULIBI Ha YHCIIO,
CIIO)KEHHE U YMHOXKEHUE MaTPUIL
Penrenne 3agauq:
Onepauuy Hajg MaTpULlAMU: TPaHCIOHMPOBAHHWE, YMHO)XEHHE MAaTpULIbl Ha YHCIIO,
CIIO)KEHHUE U YMHOXKEHUE MaTPUIL

e Pemienue 3aa4 ¢ 5KOHOMHUYECKHM CMBICIIOM

IIpakTHyeckoe 3ansaTHE 2. PelieHne MATPUYHBIX ypaBHeHHUii(2 yaca)

1. Omnpenenurenu kBaapaTHeIX MaTpull. CriocoObl BEIUMCIIEHUS onpenenuTeneii. CBoicTBa
onpeaenuTenei

2. OOpatHas marpuia. AITOPUTM BBIYHUCICHUS OOpaTHOM MaTpHUIbl. PelieHre MaTpHUYHBIX
ypaBHEHUU

3. Pemenue 3amau:
® HaXOXJeHHE 0OpaTHOW MaTPHIIbI
® pelIeHHE MaTPUYHBIX YpaBHEHUN

IIpakTyeckoe 3anaTHe 3. Pemenne cucrem JIMHEHHBIX YpaBHeHHI MeTOA0M 00paTHOM
matpuunbl 1 Mmetoaom Kpamepa(2 yaca)
1. Pemenue cucteMm JHMHEHHBIX YpaBHEHUH MeTOOM 0OpaTHOM MaTpullbl. Pemenue cucrem

JMHEWHBIX ypaBHeHUH MeTo10M Kpamepa
2. Pemrenue 3amau:

e [Ipumenenue oOpaTHOI MaTPUIIBI ISl PEIICHUS CHCTEM JIMHEHHBIX YPaBHEHUH.

e PemeHue cucTeM JIMHEHHBIX ypaBHEHHH ¢ moMotisio popmyn Kpamepa.
IIpakTnyeckoe 3ansitue 4. Pemienue cucrem JIMHEHHBIX aJredOpandecKux ypaBHeHUil
Metoaom I'aycca u merogom Kopaano-I'aycca (2 yaca)

1. Aunroputrm merona ["aycca u metona Kopmano-I'aycca
2. Pemenue 3amau:
e Pemenue cuctem JIMHEHHBIX YpaBHEHUM ¢ moMoIIbio MeToa ['aycca
e Pemenue cuctem JIMHEHHBIX ypaBHEHUM ¢ momoIibio MeTona JKoprano-I'aycca.

IIpakTuyeckoe 3aHsTHe 5-6. PemeHue cucreM m JMHEHHBIX YpPaBHEHHMH ¢ n
Heu3BeCTHbIMHM (4 yaca)

1. OOuwmii mopsAIOK peuIeHns: CUCTEMBbI JIMHEHHBIX ypaBHEHH. Pemenue cucreM m
JIMHEWHBIX YPaBHEHUH C N HEM3BECTHBIMU B CITy4ae, €CJIM PAHT CUCTEMbI MEHBIIIE YHCIIA
HEU3BECTHBIX

2. Pemenue 3amau:

e lccienoBanue CUCTEM JIMHEWHBIX YPABHEHU HA COBMECTHOCTb.
e Pemienue cucrem m JIMHENHBIX YPABHEHUN C N HEM3BECTHBIMU

Pa3nes 2. BekTopHas anredopa

IIpakTnyeckoe 3ansitue 7. BolnosiHeHne onepauuii HaJ BeKTopamu (2 yaca)
1. JluneiiHble omepanvy HaJ BEKTOpaMH, 3aJaHHBIMU IpoeKusiMU. CKalsipHOE, BEKTOPHOE,
CMEIIIaHHOE MPOU3BECHIE BEKTOPOB
2. Pemecnue 3anau:
e JlelicTBUS HaJl BEKTOpaMHU
e Paznoxenue BeKTOpa 1o IPYyruM BEKTOpaM.
e Pemienue 3aja4 Ha MPUMEHEHHUE CKAISIPHOTO, BEKTOPHOT'O U CMEILIAHHOTO
MIPOU3BENICHUSI BEKTOPOB.

IIpakTnyeckoe 3ansitue 8. BolnosiHeHne neiicTBUIT HAl N-MEePHBIMHM BeKTOpamMHu (2 yaca)

1. n — wmepHsli BekTOp.JIMHENHOE n-mMepHOE NpocTpaHCTBO. JIMHEHHAs 3aBUCUMOCTb H
HE3aBUCUMOCTb BEKTOPOB. 3aBUCHUMOCTb MEXIy KOOpPJIMHATAMH BEKTOpa B pPa3HBIX
0a3ucax.
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2. Pemenue 3amau:
® Ha ONpe/ecHUE JIMHEHHON 3aBHCUMOCTH — HE3aBUCUMOCTH BEKTOPOB, OIPE/ICICHUE
0a3nca BEKTOPOB, ONpeleIeHNe KOOPAMHAT BEKTOpa B HOBOM 0a3zuce (pas3iokeHue
BEKTOpa 10 0a3ucy), peleHne 3a1ad ¢ SJKOHOMUYECKUM COICPKAHUEM.

IIpakTnyeckoe 3ansaTue 9. JIuneiinbie onepaTopsl (2 yaca)

1. Jluneiinble omepaTopbl (OTOOpakeHus, npeoOpazoBaHus). JleiicTBUA Hax JHHEHHBIMHU
omepaTopamMu. Marpuna JUHEHHOro omepatopa. TeopeMa 3aBUCUMOCTH — MEXIY
MaTpHUIIaMU OJTHOTO ¥ TOTO K€ OlepaTopa B pa3HbIX 0a3ucax.

2. Pemenue 3amau:

® Ha Ompe/eNieHNne TMHEHHOCTH OTOOpaKeHHsI, 00pa3a BEKTOpa, MAaTPHUIILI TUHEHHOTO
omneparopa,
®  BBHINOJHEHHE JACHCTBUIN HaJ JIMHEHHBIMH OIIEPATOPaAMU.

IIpakTuyeckoe 3ansaTue 10. HaxoxxneHue CcOOCTBEHHBIX 3HAYEHUH M COOCTBEHHBIX
BEKTOPOB JIMHEITHOT0 onepaTopa (2 yaca)
1. CoOctBeHHBbIC 3HAUCHUSI M COOCTBEHHBIC BEKTOPHI JIMHEWHOTrO omeparopa. JluHeilHas
Mozelb oOMeHa.
2. Pemecnue 3anau:
® Ha HaXOXJCHHE COOCTBEHHBIX 3HAYEHUH JTMHEHHOTO OIepaTopa,
® HaxoXJeHHe COOCTBEHHBIX BEKTOPOB JMHEHHOI0 oreparopa

Paznen 3. Anaguruyeckasi reoMeTpus Ha IJIOCKOCTH U B MPOCTPAHCTBE

IpakTnyeckoe 3ansitue 11. [IpaMas TMHUSA HA VIOCKOCTH (2 Yaca)

1. Paznuunble ypaBHEHUs MpsIMOM Ha IUIOCKOCTH.YTOJI MEXIy TMpPSAMBIMH, YCIOBUS
NapaJyIEIbHOCTH U MEPIIEHNKYISIPHOCTH MPSMBIX, PACCTOSIHUE OT TOUYKHU J0 MPSMOHN

2. Pemenue 3amau:
e Pemenue 3a1a4 Ha HAXOXKICHUE PA3JTUYHBIX BUJOB YPaBHEHUH MPSAMOM HA MIIOCKOCTH
e PemnieHue 3a/1a4 Ha HAXO0XKJICHHUE YIJIa MEXKY MPSIMBIMA
e PenieHue 3a1a4 Ha ONPEAEIICHUE MAPATUIETbHOCTH U NEPIEHANKYIIPHOCTH IPSIMBIX

IIpakTnyeckoe 3ansitue 12. [IpsaMas u NJI0CKOCTH B MPOCTPaHCTBe(2 Yaca)
1. VpaBHeHuss MJIOCKOCTU B NPOCTPAHCTBEYTON MEXAY IUIOCKOCTAMH, YCIOBHS
NapaJyIEIbHOCTH U MEPIIEHAUKYISIPHOCTH BYX INIOCKOCTEH.
2. VYpaBHEHHS IPAMOH B IMPOCTPAHCTBE. YTON MEXIY MPSMBIMU B MPOCTPAHCTBE. Y CIOBUE
NapaJyIEIbHOCTH U NMEPIEHANKYIIPHOCTH MPSMBIX B IPOCTPAHCTBE.
3. Pemenue 3amau:
e PemeHue 3a7ad Ha HAXOXKACHUE PAa3JUYHBIX BHJIOB YPABHEHUN IUIOCKOCTH B
IIPOCTPAHCTBE
e Pemenue 3amay Ha HAXOXKICHHUE pA3JIUYHBIX BHUJOB YPAaBHEHUW MPSIMOM B
MIPOCTPAHCTBE
e PemenHue 3amady Ha HaXOXKACHUE YIVIa MEXAYy NpPSIMBIMH, HAa OIpEACIICHHUE
NapaJuyIeIbHOCTH U MEPIIEHIUKYISIPHOCTH MPSIMbBIX

Pa3znen 4. Beenenune B anajaus

IIpakTyeckoe 3ansaTue 13. Haxo:xxnenune cBoiicTB pyHKIHMH. (2 4aca)

1. Ocnogusie cBoiicTBa ¢pyHkuun. Kiaccudukamust pynkiuii. OCHOBHBIC 3JIEMEHTapHBIC
¢ynkuuu u ux rpaduku. Cnoxnas ¢pynkuus. O0parnas ynkius. OyHKIMA, 3a1aHHAS
HesiBHO. [IpeoOpaszoBanue rpadukoB G yHKIIHA.

2. Pemenue 3agau:

e uccienoBaHus GyHKIUI HA MOHOTOHHOCTh
e uccienoBaHus GYHKIMI Ha OTPAaHUYEHHOCTD
e uccienoBaHus QYHKIMI Ha YETHOCTh
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IIpakTyeckoe 3anaTHe 14. Borunciaenne npenenos pynkumii. (2 yaca)

1. Tlpenen ¢bynkumu B 6eckoneunoctH. [Ipenen ¢pynkmuu B Touke (o Komm u mo I'eitHe).
OcHoBHBIE TEOpEeMBI O mpeaenax (yHKIHMH. beckoHeuHO Mayble U OECKOHEUHO OOJbIIne
BEJIMYMHBI, UX CBOMCTBA. 3aMeuaresibHbIE TMpenenbl. PackpbiThe HeonpeaeaeHHOCTe!
Pa3TUYHBIX TUTIOB.

2. Pemenue 3amau:

e JloKa3aTenbCTBO MPEILIIOB 110 ONPEICTICHHIO

e Brruucnenue npenena GyHKIUNA Ha OECKOHEYHOCTH.
e Bruucnenue npenena GyHKIMN B TOUYKE.

e PackpbITHEe OCHOBHBIX HEOIIPEIEIeHHOCTEH

IIpakTnyeckoe 3ansitue 15. UccaenoBanue pyHKuuii Ha HenmpepbIBHOCTH. (2 yaca)

1. HempepwiBHOCTH (GYHKIIMI B TOYKEe W Ha MHTepBaie. Kimaccudukaius TOYEK pasphiBa.
CgoiicTBa (yHKIMI, HEMpephIBHBIX B TOYke. CBoWcTBa (YHKIMNA, HEMPEPHIBHBIX Ha
OTpE3KE.

2. Pemenue 3amau:

e lccnenoBanue (yHKIMIA Ha HEMPEPBHIBHOCTh
e OrmpenencHue TOUYEK pa3pblBa

Paszpnen S. lu¢pdepennuaibHoe ucuucaeHne GyHKuuil 0IHOM nepeMeHHol

IIpakTuyeckoe 3ansaTue 16-17. HaxoxaeHus npou3BoaHbIX GyHKIMHA (4 yaca)

1. OnpeneneHue NpPOU3BOAHON, €€ TE€OMETPUUECKHH, MEXaHUYECKHMH MU HKOHOMUYECKUN
cMmbicit. OcHoBHBIE npaBmiia auddepennmpoBanus. [Ipon3BoaHas cI0XHONW M 0OpaTHOM,
HesiBHOM (yHkuwmid. Jlorapudgmuueckoe muddepennupoBanue. Mcmnonb3oBaHue MOHATHS
MPOU3BOAHON B SKOHOMHUKE.

2. Pemenue 3anau:

e Ha npumeHeHHe reoMeTpu4ecKoro, 5KOHOMHUYECKOT0 CMBICIIA TPOU3BOIHOM

Brruuciienue npon3BOAHBIX CIIOKHBIX (QYHKIUH

Brruucnienne npou3BOAHBIX HESIBHBIX (DYHKIIMN

Brruucrienue npou3BOAHBIX 0O0OpAaTHBIX (PYHKITHIA

e [Ipumenenue norapudmuyeckoro audepeHpoBaHus

IIpakTuyeckoe 3anstue 18. UcciaenoBanue (yHknuii ¢ NMOMOIbI TNPOM3BOAHOH H

nocrpoexnue rpagukos (2 yaca)

1. Tlpusnaku Bo3pacTaHusi U yObIBaHUS (PYHKIUH. DKCTPEeMyMbl (PYHKIUHU, HEOOXOAUMOE U
JIOCTaTOYHbIE YCIOBUSA 3KcTpemyMma (yHkuuu. Haumbosbliee W HauMeHbllee 3HAUYEHUS
¢ynkuum Ha orpe3ke. Beimykiocts rpaduka ¢yHkuuu. JloctaTrouHoe ycioBue
BBITyKJIOocTH GyHKIMH. Touku mepernba. HeoOxommmoe W 1OCTAaTOYHOE YCIOBUS
neperu6a. Acumnrtotsl GyHkIuH. [IpuMeHeHne Nporu3BOJHON K UCCIEIOBAHUIO (PYHKIIUU
U TIOCTPOEHHUIO ee rpaduKa: cxema MOJIHOTO Hccle0BaHus (QyHKIUH.

2. Pemenue 3amau:

e lccnenoBanue pyHKIUI C TOMOIIBIO MPOU3BOIHON M IOCTPOEHHUE TPahUKOB
e HaxoxxaeHune HauMeHbIIEro U HaubOoJIbIIEro 3HaUYeHUS! QYHKITMN

Pa3nea 6. ludgdepennnanbHoe ncuucaeHue GyHKIME HECKOJbKUX MepeMEeHHbIX

IpakTnyeckoe 3auaTue 19. HaxoxkaeHne 3KcTpeMyMoB (PYHKIMH JABYX MepeMeHHBIX. (2

yaca)

1. ®ynkmuum  aByX  nepeMeHHbIX. JluHMM  ypoBHs.  YacTHbIE  TIPOM3BOAHBICE U
muddepeHmpyeMocTs  (QYHKIMM JBYX MEPEMEHHBIX. OKCTpeMyM (GYHKIHH JBYX
nepeMeHHbIX. Heo0xommoe u 10CTaToYHOe yCI0BHE SKCTPEMYMA.

2. Pemenue 3amau:

e HaxoxneHue yaCTHBIX MPOU3BOAHBIX (DYHKIUHU ABYX MEPEMEHHBIX
e Haxoxnenue skctpemyMma QyHKIUU ABYX MEPEMEHHBIX
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Pazgea 7. UnTerpajibHOE MCUMCIICHHE

IIpakTnyeckoe 3ansitue 20. HaxoxneHnue HeonpeaeJeHHbIX MHTErPaJjioB . (2 yaca)
1. HeomnpeneneHHblii uHTErpan. I'eoMeTpUYECKHil CMBICH HEOIPENEIECHHOIO HHTErpaia.
ColicTBa HEONpeAEIEHHOr0 HHTErpasia. OCHOBHBIE METO/IbI HHTETPUPOBAHUS.
2. Pemenue 3amau:
e HenocpeacTBeHHOE MHTETPUPOBAHHUE.
e HHTerpupoBaHue METOJOM 3aMEHBI IEPEMEHHOIA.
e HaxoJIeHue HHTErpaJoB METOJIOM UHTEIPUPOBAHUS 110 YACTSIM.

IIpakTnyeckoe 3ansaTHe 21. Boiunciaenne onpeaejileHHOro HHTerpaJa . (2 yaca)

1. OmnpeneneHublii UHTETpaAI. ['€OMETPUYECKUN M SKOHOMUUYECKHIH CMBICI OIPEAEICHHOTO
uHTerpasia. (CBoiCTBa  ONpEAENEHHOr0 UHTErpaja. BelunMciieHue OnpenerneHHOro
MHTETpaa

2. Pemenue 3amau:

e Briunciienue onpeaeneHHOro HHTErpaia Ha OCHOBaHUU OTIpeieNICHUs] HHTerpasa.

e Bpriuncrienue onpeneneHHOr0 MHTErpajga METOJAOM 3aMEHbI MEPEMEHHOW U METOJIOM
MHTETPUPOBAHUS IO YACTSIM.

e [lpunoxeHue onpeaeNeHHOr0 HHTErpaa.

IpakTnyeckoe 3ansaTHe 22. Haxoxnenne HecOOCTBEHHBIX W JIBOWHBIX HHTErpajios . (2

yaca)

1. HecoGctBennbie uaTerpansl [ u Il poga. Cxoasmmiics U pacXoAsIIUNACS HECOOCTBEHHBIH
uHTerpai. J{BoitHble MHTErpalibl, UX CBOMCTBA. OCHOBHBIE CIy4yad BBIYUCICHUS JBOMHOTO
MHTErpajia B MPSIMOYTOJIbHBIX KOOPUHATAX.

2. Pemenue 3amau:

e DBrruncnenne  HECOOCTBEHHOr0  HMHTErpajga ¢ OECKOHEYHBIMH  TIpelesiaMu
WHTETPUPOBAHUSL.

¢ Brruncnenue HecOOCTBEHHOTO UHTETPANIa OT Pa3pbIBHON (YHKITHH.

e BrluncieHne IBOMHBIX HHTErPAIOB

Pa3nea 8. ludgdepennnanbubie ypapHeHus. Psabl

IIpakTuyeckoe 3ansitue 23-24. Pemenue auddepeHunaIbLHBIX YpPaBHEHHH IepBOro

nopsiaka . (4 yaca)

1. OObikHOBeHHBIE AU (epeHIInaTbHbIE YpaBHEHUS TEpBOTo mopsiaka. OOmiee W 4acTHOE
pemenue. 3anada Komu. Bunel nuddepeHmanbHbIX ypaBHEHHA MEPBOTO MOPSIKA, UX
pelieHue.

2. Pemenue 3amau:

e Pemenue auddepeHINATBPHBIX YpaBHEHUN C pa3[elIeHHbBIMH U Pa3AesIOLIUIMUCS
MePEMEHHBIMH.

e Pemenue oqHOpOIHBIX AU(dEpEeHINATHHBIX YPABHEHHI IEPBOTO MOPSIIKA.

e Pemenue nuHelHbIX auddepeHnnanbHbIX YpaBHEHUH IEPBOT0 MOPSIIKA.

e Pemenue ypaBuenusibepnynnu

IIpakTnyeckoe 3ansiTue 25. UcciaenoBanue cX0AMMOCTH YUCIOBBIX PSAOB. (2 yaca)

1. Omnpenenenue uucinoBoro psna, cymma psaga. Teopema (HeoOxomumblii mpusHaK
CXOIUMOCTH psifa), CJIEACTBUE M3 TEOPEMbl O pacxoguMocTu psna. Jloctarouynbie
MPU3HAKU CXOAMMOCTH 3HAKOTIOCTOSTHHBIX PSIIOB.

2. 3Hakouepeaylouiyecss W 3HAKONEPEMEHHBIE  PSAbL. [IpusHak  cXO0IMMOCTH
3HaKouepeayromerocs psaa (mpusHak JleiiOnuma). AGCONIOTHAS M YCIOBHAS CXOJUMOCTH

3. Pemrenne 3agau:

® Ha HAXOXJICHHUS CyMMEI psja
® Ha HCCIIEJOBAaHUE CXOJIUMOCTH 3HAKOTIOCTOSIHHBIX PSJIOB
® Ha HCCIIEJJOBAaHUE CXOJIMMOCTH 3HAKOUEPEAYIOIIMXCS PSIOB




4.4. Conep:xanne cCaMOCTOSITEIbHON padoThI

16

Pa3znenl. Anredpa maTpun

Tema 1. MaTpuusl
1. JluneiiHast 3aBUCUMOCTb CTPOK MaTpPHULIBI.
2. BrImosHeHME TUIIOBBIX 3aaHUI 10 TEME

Tema 2. O6paTHas maTpuna

1. DnemenTapHsble MpeoOpa30BaHUs MATPULIBL. DKBUBAJIEHTHOCTh MaTPHII.

2. Panr matpuibl 1 criocoOb! ero BeryrciaeHus. CBOHCTBa paHTra MaTpuIlbl. ba3ucHbI MUHOP
Mmatpuubl. TeopeMa o paHre MaTpULBL.

3. BrInojHeHne TUITOBBIX 33JJaHUN IO TEMe

Tema 3. CucreMbl JHHEHHBIX AJIredpandecKux ypaBHeHui

1. Ilpumenenne meronoB ['aycca m XXopmano — I'aycca K pelIEHUIO CHCTEM JIMHEMHBIX
YpaBHEHUU.

2. BrImoiHeHne TUITOBLIX 3aaHUH 10 TEME

Tema 4. UccienoBanue cuCTeMbl M JTHHEHHBIX YPABHEHH ¢ N HEN3BECTHBIMU

1. CucreMbl IMHEHHBIX OTHOPOIHBIX ypaBHeHUH. DyHIaMEHTAIbHAS CHCTEMA PEIICHUH.
2. Mopens JIeoHThEBA MHOTOOTPACICBOM YKOHOMHKH (0aJIaHCOBBIN aHAIH3).

3. BrimosHeHne THIIOBBIX 3a0aHUN 10 TEME

Pa3nes 2. BekTopHas anredopa

Tema 5. Jj1eMeHTbI BEKTOPHOM aJIredpbl

1. BexTopHOE€ mpoM3BEIAECHHME BEKTOPOB, €ro CBOWCTBA. BbIpa)keHHE BEKTOPHOIO
IIPOU3BEJICHUS Yepe3 KOOPAUHATHI BEKTOPOB.

2. CMemnIaHHOE TpOM3BENICHHE BEKTOPOB, €ro CBoOicTBa. BelpakeHne CcMemaHHOTO
IIPOU3BEICHUS YePe3 KOOPINHATHI BEKTOPOB

3. BhInonHeHne TUTIOBBIX 3aIaHUN TIO TeMe

Tema 6. JInneiinble BeKTOPHbIE MPOCTPAHCTBA

1. Tlepexom k HOBoMy ©0a3ucy B IJIMHEHHOM MPOCTPAHCTBE. 3aBHCHUMOCTh MEKIY
KOOpPJIMHATaMH BEKTOPA B pa3HBIX Oa3ncax.

2. BrImoiHeHne TUITOBLIX 3aaHUH 10 TEME

Tema7. JIuHeliHbIe 0TOOPAKEHUS
1. Jluneiinag mojels 0OMeHa.
2. BrImosHeHWE TUIIOBBIX 3aaHUI IO TEME

Pa3znen 3. AHanauTH4YecKasi reOMeTPHUsl HA MJIOCKOCTH U B IPOCTPAHCTBE

Tema 8. JInHMA HA NJIOCKOCTH

1. Kpussie BTOporo nopsaka.OkpyxHocTs. KanoHnueckoe ypaBHeHue. CBOICTBa KpPHUBOM,
OCHOBHBIE XapaKTCPUCTUKH.

Omnunc. Kanonnueckoe ypaBHeHue. CBOWMCTBAa KpUBOM, OCHOBHBIE XapaKTEPUCTUKH.
['unepOomna. Kanonnueckoe ypaBHenue. CBOWCTBa KPUBOH, OCHOBHBIC XapaKTEPUCTHKH.
[Tapabona. Kanonnueckoe ypaBHeHue. CBOMCTBa KPUBOI, OCHOBHbIE XapaKTEPUCTHKH.
O6nacTh pelIeHu JTUHEHHBIX HEpaBeHCTB. [paduyeckuii METON pelIeHUsS CHUCTEMBI
JMHEWHBIX HEPaBEHCTB C JIByMsI HEW3BeCTHBIMU. OONacTh pelIeHU CHCTEMBbl JTMHEHHBIX
HEPABEHCTB.

agrwn
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Tema 9. IIpsiMasi ¥ NJIOCKOCTH B MPOCTPAHCTBE

1. Kanonuyeckoe ypaBHEHHE MPSIMOU B IPOCTPAHCTRE.

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

3. OO6mee ypaBHeHHE TmpsMOM B TmpocTtpaHcTBe. Ilepexom oOT o0O0mero ypaBHEHHS K
KaHOHUYECKOMY.

4. VYron Mexay NpsSMbIMHU B IIPOCTPAHCTBE.

5. YcnoBue NapasielbHOCTH U IEPIEHIUKYISIPHOCTH NPSAMBIX B IPOCTPAHCTBE.

Pasznen 4. Beeaenue B aHau3

Tema 10. ®yHkumnu

[ToHsATHE KOMIUIEKCHOTO YKCIIa, ICUCTBUS HAJl KOMILJIEKCHBIMU YUCIIaMH.
O6parHas GyHKIIHS.

[IpeobpazoBanue rpadukoB HyHKIHUHA.

[Ipumenenue GyHKIUN B SKOHOMUKE.

BrinonHeHne THOBBIX 33JIaHUM 110 TEME

agrwNE

TeMa 11. Ilpenennbl pyHKIUi

1. Yucnossle nocienoBaTeabHOCTH. OTpaHUYEHHBIE © MOHOTOHHBIE MTOCJIEI0BATEILHOCTH.

2. Ilpemen 4YMCIOBOM MOCIEAOBATEIBHOCTH. ['€OMETpPHYECKUI CMBICT TMpesena YUCIOBOU
nocseoBaTeabHOCTH. [IpU3Haku cylecTBOBaHUs Mpeera.

3. Ilpenen pynkmuu B Touke mo ['eitHe.

4. PackpspITue HEONIPEAEICHHOCTEN Pa3InYHBIX TUIIOB.

5. BrIimosnHeHne THIIOBBIX 3a0aHUN 10 TEME

Tema 12. HenpepbIBHOCTH yHKIMIA
1. CaoiicTBa pyHKIMH, HENPEPHIBHBIX HA OTPE3KE.
2. BoImoiHeHne TUITOBLIX 3aaHUH 10 TEME

Pasnen 5. luddepennuaibuoe ucuuciaenne GyHKuuii 01Hoi nepeMeHHOM

Tema 13. IlpousBoanas u aupdepeHunan GyHKuuu

1. TlpousBomnast o6paTHON HYHKIIHH

2. TIpou3BojaHbIE BBICUIMX TOPSIIKOB.

3. MHcnonb3oBaHME MOHATHS MPOU3BOIHON B IKOHOMHUKE.

4. Tlonstue nuddepennmana ¢ynkuun. CpoiictBa nuddepennuana. HMHBapuaHTHOCTD
nuddepennuana.

5. Juddepennuanbl BEICIIMX MOPSIKOB.

6. BrInosHEHNE TUIIOBBIX 3aJaHUI IO TEME

Tema 14. IIpuiio:keHue Npou3BOIHOM

1. OcnoBHble TeopeMsl 0 nudpdepenupoBannu GyHkmuu: Teopema @epma teopema Pos,
teopeMa Jlarpanxa, Teopema Kormn.

2. TlpaBuno Jlonurans 11 BEIYUCICHHS HEOTIPEIeIEHHOCTEH.

3. HauOospmee m HawMeHbIEe 3HAYCHHS (QYHKIIMA Ha OTpe3Ke. AJTOPUTM OTBICKaHHS
HarOOJIBIIET0 ¥ HAMMEHBILIETO 3HAYCHUI HEMPEPhIBHON (YHKLIUU HA OTPE3KE.

4. BrIToJHEHNE TUIIOBBIX 3aJaHNUH 10 TEME

Paznen 6. luddepennuanbHoe ncuucjienne GyHKIHIA HECKOJbKHX NepeMEeHHbIX

Tema 15. @®yHKIIUM HECKOJIbKHUX MePeMeHHbIX

[Ipenen u HeNpepBHIBHOCTH (DYHKINHU ABYX NMEPEMEHHBIX.

Huddepennman pyHKITUN ABYX IEPEMEHHBIX.

I'papguenT QyHKIUY.

HaunGospiiee 1 HanMeHbIee 3Ha4eHHs (YHKIIUHA B 3aMKHYTON OTpaHUYCHHOM 00JIaCTH.
DyYHKIHUH HECKOJIBKUX IIEPEMEHHBIX B 3KOHOMUYECKOU TEOPHUH.

BrInonHeHne TUMTOBBIX 3aJjaHUi 110 TeMe

SR ICYNEN I

TeMa 16. IlepBooOpa3Hasi pyHKIMSA ¥ HeonpeaedeHHbIN HHTerpaJ
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1. Tlpocreiimme panuoHanbHble ApoOH. WHTerpupoBaHHE MPOCTEUIINX PpaAIlMOHAIBHBIX
npobeit. THTerpupoBanre parmoHAIBHBIX APOOCH.

2. VuTerpupoBaHuE TPUTOHOMETPHUYECKUX (QYyHKUMI. VHTerpupoBaHne MpOCTEHIINX
UppaluoHaIbHBIX QyHKIMI. MHTerpansl, «Hebepymuecs» B 3€MEHTAPHBIX QYHKIUAX.

3. BhInonHeHNe TUTIOBBIX 3aIaHUN IO TeMe

Tema 17. OnpenesieHHbII HHTErPaa

1. 3apmaya o BeIUMCICHUH 00bEMa BBITYCKAEMOU MPOIYKIUH.

2. HWHrerpan c mepeMeHHbIM BEPXHUM IIPEIEIOM.

3. Teopema o MpOU3BOAHOM MHTETpaja C IEPEMEHHBIM BEPXHUM IPEICIIOM.

4. BrIToJHEHNE TUIIOBBIX 3aJaHNUH 10 TEME

Tema 18. HecoGcTBeHHBIE U IBOiiHbIe MHTErpaJibl

1. TpubnuxeHHbIE METOABI BEIYMCICHUS ONPEICICHHBIX HHTETPaJIOB

2. Hcnonb3oBaHueE MOHATHUSA UHTETPala B S)KOHOMHKE

3. BrimonHeHne THIIOBBIX 3a0aHUN 10 TEME

Paznen 8. luddepennnanbubie ypaBHeHusi. Psabl

Tema 19. InddepenunanbHble ypaBHeHHs MePBOro NOpsaKa

1. Meron Jlarpanka (MeTon Bapualuu MPOU3BOJBHBIX MOCTOSHHBIX) PELICHUS JTMHEWHBIX
HEOJIHOPO/JHBIX YPAaBHEHUI NIEPBOIO MOPAIKA.

2. YpaBHenue bepHyiu, ero pemieHue.

3. HUcnonw3oBanue nuddepeHnnanbHbIX ypaBHEHUH B 9KOHOMUYECKOH THHAMUKE

4. BrIToJHEHNE TUIIOBBIX 3aJaHNUH 10 TEME

Tema 20. YucJioBble U CTeNEHHbIE PS/IbI

1. TlonsTue crenenHoro psaa. Paguyc, MHTepBaa CXOAUMOCTH CTEIIEHHOTO psja.

2. Panwl Teiinopa u Makinopena. Pa3nokeHust 31eMeHTapHbIX QYHKIUH B pSIL.

3. BrimosHeHne THIIOBBIX 3a0aHUN 10 TEME

5. KoHTpoJb kadecTBa 0CBOCHHS AU CHHUIIINHBI

Texkymuil KOHTPOJIb U IIPOMEKYTOUHAsL aTTECTALMS OCYLIECTBIISIIOTCA B COOTBETCTBUU C
«IlonoxeHneM O TEKylleM KOHTPOJIE YCIIEBAEMOCTM M IPOMEXYTOYHOM  aTTecTaluu
oOyyaromuxcss B ABTOHOMHOM HeKOMMepueckoi opranusanuu «OO0pazoBaTenbHasi OpraHU3aIus
BBICLIETO 00pa30BaHUA» «Y HUBEPCUTET SKOHOMUKHU M YIIPABICHUS».

Bux mpomexyrodyHoM — arrecTanuud  —  3a4eT, Ok3aMeH. QPopMa IpoBencHUS
MPOMEKYTOYHOM aTTECTallMM — MUCbMEHHBIN YK3aMEH.

@oHJ1 OLIEHOYHBIX CPEICTB 10 AUCLUIUIMHE IPUBEIEH B NpuioxeHuu k PIT/I.

6. YueOHO-MeTOOAMYECKOE O0eceyeHne TUCIUILTHHbBI

1. IInapea I'.B., Bwicmias maremarwka: omopHbiii KoHcrekt jekmuii / [.B..IllnapeBa. —
Cumopeponons: AHO «OOBO» «YHUBEpCUTET SKOHOMUKH H yrpaBieHus», 2021. — 124 c. -
TeKCT: 3EeKTPOHHBIN.

2. Inapesa I'.B., Bricmas maremartuka: y4eOHO-METOAMYECKOE IOCOOHME (METOIUYECcKue
PEKOMEHIallMM K TIPOBEICHHUIO CeMHHApCKuX (mpaktuyeckux) 3aHsatuid)/ I'.B.. [llnapesa. —
Cumopeponons: AHO «OOBO» «YHuBepcUTET SKOHOMHUKHU U ympasieHus», 2021. — 78 ¢. —
TeKCT: 3EeKTPOHHBIN.

3. IlImapesa [I'.B., Bricmas MaTemMaTHKa:METOIWYECKHUE PEKOMEHIAIMU IO OpraHu3aluu
camocTosaTelbHON padoThl obyvaronuxcs / I'.B. [llrapesa. — Cumdeponons: AHO «OOBO»
«YHUBEPCUTET SKOHOMMKH U yrpasiaeHus», 2021. — 58c.
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. IInapesa, I'. B. Bricimas maremaTnka (iuHeiHas anredpa) : METOAMYECKUE yKa3aHHUS K
BBITIOJIHEHUIO TUIMOBBIX pacyeToB. /s HampaBienui moarotoBku 38.03.01 DxoHomuKa,

38.03.05 busnec-unpopmatuka (kBamudpukanus — OakamaBp) / I'. B. IllnapeBa. —
Cumdbepomnons : YHUBEpCUTET 3KOHOMHKH W ympasienws, 2020. — 57 ¢. — Tekcr :
anekTpoHHbt // Ludposoii obpazoBatenbubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/101397.html. —  Pexum  goctyma: Uit aBTOPH3HP.
MOJIb30BaTENEN

[[InapeBa, I'. B. MaremaTtuueckuii aHaiu3 : METOJWYECKUE YKa3aHUS K BBINOJHEHUIO
tunoBbix pacdyeroB / I'. B. IllnapeBa. — Cumdepononb : YHHUBEPCUTET SKOHOMUKH WU
ynpasnenusi, 2020. — 74 c¢. — Texkcr : snexrpoHHbid // I{udposoit oOpa3zoBaTeIbHBIN

pecype IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/101399.html. — Pexwum
JIOCTYyIIA: JIJIsl aBTOPU3UP. MOJIb30BATENEH

[Inapesa, I'. B. Boiciias matemaruka. JIuneitHas anredpa : yaueOHO-MeToiudeckoe mocodue
(peKOMEHIaMKM TI0 CaMOCTOsATEeIbHOMY H3ydeHuto aucruiuimael) / . B. IlnapeBa. —

Cumpeponons : YHHBEpCHUTET >KOHOMHUKHM W ympasienus, 2022. — 108 c. — Texkcr :
anexktpoHHbid // I{udposoit obpazoBarenbubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/128043.html (mata oOpamenus: 30.03.2023). — Pexum

JOCTyMa: JIJIsl aBTOPU3UP. MOJIb30BaTeENeH

7. IlepeyeHb OCHOBHOM U JONMOJHUTEIbLHOM Y4eOHOM JIUTEPATYPbI, HEOOXOAMMOI 1151
OCBOEHUS THCHHUILINHBI

a) ocnosHasa Tumepamypa:
. Muxwun, M. H. Jluneiinas anre6pa. Y. 1. MaTpuiisl u onpenenuTenu : yaeoHoe mocooue / M.
H. Muxumn, C. I1. Kypauna. — Mocksa : Aii [Iu Ap Meaua, 2021. — 106 ¢. — ISBN 978-5-

4497-1349-0 (u. 1), 978-5-4497-1402-2. — Tekct : osnektpoHHbd // Iludporoii
o0Opa3oBaTeNbHbII pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/111179.html. —  Pexum  gocTyma: uis  aBTOPHU3HP.
MOJIb30BaTENEN

. Muxwun, M. H. JIuneitnas anre6pa. Y. 2. CucreMsl THHEHHBIX YpaBHEHUH : yueOHOE mocooue
/ M. H. Muxus, C. II. Kypauna. — Mocksa : Aii [lu Ap Meaua, 2022. — 91 ¢. — ISBN
978-5-4497-1587-6 (4. 2), 978-5-4497-1402-2. — Texkct : snektponHbii // Ludposoit

o0Opa3oBaTeNbHbII pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/119112.html. —  Pexxum  gocTyma: uis  aBTOPHU3HP.
MOJIb30BaTENEN

. boponuna, E. b. Marematudeckuii anaims : yaeOHoe nocooue / E. b. boponuna. — 2-¢ usp.
— Caparos : Hayunas knura, 2019. — 159 c. — ISBN 978-5-9758-1745-7. — TekcT :
anexktpoHHbd // I{udposoit obpazoBarenbubii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/81022.html. —  Pexum  jgoctyma: aias  aBTOPHU3HP.
MI0JIb30BaTENEN
0) OonoanumenvHan 1umepamypa:
. I'ymait, T. A. Marematuka /Ui CTyJJ€HTOB SKOHOMHUYECKUX HANPaBJICHUH : yueOHoe mocodue

/ T. A. T'ynaii, A. ®. [Jonromonora, B. A. XykoBa. — CraBpomnosnb : CTaBpOMOIbCKHI
rOCyJapCTBEHHBIN arpapHblii yHuBepcureT, 2021. — 88 c. — Tekcr : 37eKTpOHHBINH //
[Mudposoit  obpazomatenmpHBId  pecypc PR SMART : [caiit] —  URL:
https://www.iprbookshop.ru/121748.html. —  Pexxum  goctyma: uis  aBTOPU3HP.
MI0JIb30BaTENEN

Marematuka B Excel : yue6nuk mis By3oB / O. A. bawk, JI. B. bep3un, f. JI. 'obapea [u
np.] ; moxn penakuueit T. JI. ®omuuenoit. — Mocksa : [Ipomereit, 2019. — 230 c. — ISBN
978-5907100-22-0. — Texkct : anexktpoHHbId // Lludposoii obpazoBaTensHbl pecypc IPR
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SMART : [caiiT]. — URL.: https://www.iprbookshop.ru/94445.html. — Pesxxum goctyna: mist
ABTOPHU3UP. MOJIH30BATENCH

3. Marematudeckuii aHanu3 s SKOHOMHCTOB : ydeOHoe mocobue / coctaButenu M. T
[TamkeBuu [u nap.]. — 2-¢ m3a. — HoBocubupck : HoBocuOupckuii rocymapCTBEHHBIN
YHUBEPCHUTET SKOHOMHKH U ympasneHus «HUHX», 2019. — 292 c. — ISBN 978-5-7014-
0934-5. — Texkcr : anexrponssiid // LudpoBoit obpazoBarenbubiii pecypc IPR SMART :
[caiit]. — URL: https://www.iprbookshop.ru/95188.html. — Pexum poctyma: s
ABTOPHU3HP. NOJIH30BATENCH

4. KonnoBa, JI. II. Maremarnueckuii aHanu3. IIpakTHKO-OpMEHTHPOBAaHHBIA Kypc C
3JIEMEHTAaMHU KEHCOB : y4eOHUK s OakamaBpuara Mo HampaBiieHusM noarotoBku 38.03.01
«Oxonomuka» 1 38.03.02 «Meunemxment» / JI. I1. Kounosa, A. A. Peinos, U. K. Crenausm.
— Mocksa : Ilpomereit, 2019. — 280 c. — ISBN 978-5-907100-61-9. — TekcT :
anektponHsiii // Ludposoii obpazoBatenbubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/94450.html (nara oopamenus: 18.06.2022). — Pexxum goctymna:
JUTSL aBTOPU3UP. TIOJB30BaTENEH

8. IlepeueHb pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTu «AHTEepHeT»,
HEO00XOIMMBIX /ISl OCBOCHHS TUCHHUIINHBI

1. Unadopmammonno-npaBoBoii  moptan  «l'apant»: odummanpHbeii caiit. —  URL:
http://www.garant.ru—TekcT: 3J1eKTPOHHBIH.
2. Iludpomoit oOpazoBatenbHbId pecypc «IPRsmarty: odumumansubeii cait. — URL:

http://www.iprbookshop.ru/~Tekct: 35eKTpOHHBI.
3. becmarnas snekTpoHHas OubnuoTeka oHaitH «EamHOe OKHO OCTyma K 00pa3oBaTeIbHBIM
pecypcam»: opunmaibhbli caiit. — URL:http://www.window.edu.ru—TekcT: 37K TpOHHBII.
4. DIEeKTpOHHBIH CHpPaBOYHUK MO MaTemaTuke «llpukimagHas maTemaTHKa»: OQUIIMATBHBIN
cait. — URL: http://www.pm298.ru/ — Tekct: 31eKTpOHHBIIA.

9. MeToguyeckue yKkazaHHus 1J1s1 00y4ar0IMXCsl
10 OCBOCHHIO JUCHHIIJIMHBI

[Ipu mpoBeneHmid KM, CEeMHUHAPCKUX (MPAKTHUECKUX) 3aHATHH, CaMOCTOSTEIbHOMN
paboTre 0OydaromUXCs MPUMEHSIOTCS MHTEPAKTUBHBIC (POPMBI MPOBEACHUS 3AHSATHI C IIENBIO
MOTPYKEHHSI 00YJaIoNuXCcsl B peasibHyt0 atMochepy npodhecCHOHATLHOTO COTPYIHUYECTBA T10
pa3penieHnto mpooiieM, ONTUMATBHON BRIPAOOTKM HAaBBIKOB M KAYECTB OYIYIIEro CHEIHaUCTA.
WuTepaktrBHBbIE (HOPMBI IPOBEACHUS 3aHATHI MpernoaaraloT oo0ydeHue B coTpyaHuuecTse. Bee
YYaCTHUKH 00pPa30BaTENbHOIO IMpolecca (MpernoaaBaTesib U 00yJaromuecs) B3auMOJCHCTBYIOT
JIpyr C ApyroM, oOMEHHBaIOTCs HMHGOPMAIMEH, COBMECTHO PEIIAlOT MPOOJIEMbI, MOJICTUPYIOT
CUTYAIHIO.

B yueGHOM mpoliecce NCTIONMB3YIOTCS HHTEPAKTUBHbBIE (POPMBI 3aHITHIA:

- TBOpYECKOE 3a/laHue. BBIMOIHEHHE TBOPUYECKUX 3aJaHuil TpeOyeT oT oOydaromerocs
BOCIIPOM3BEICHUE MOITYYEHHON paHee HHQopMmaluu B opme, onpeaensieMoil mpernojaBaTeieM,
U TpeOyrolel TBOPUECKOTO MOAX0/1a;

- rpymnmoBoe obcyxaeHue. ['pynmoBoe 06Cyx)aeHNUE KOro-I1M00 BOIIpOCa HAMpaBiIeHO Ha
JTOCTVIKEHUH JTYYIIEero B3aWMMOTOHMMAHUS W CHOCOOCTBYET JyYIIeMY YCBOCHHIO H3y4aeMOro
MaTepuaia.

B xone ocBOCHHSI TUCHHMIUIMHBI TIPU MPOBEICHUN KOHTAKTHBIX 3aHSATUH HCIIONB3YIOTCS
cienyromuye (GopMbl 00ydeHUs, CIOCOOCTBYIOIIHE (HOPMUPOBAHUIO KOMICTCHITUHN: JIEKIIMH-
TUCKYCCHM;, KEHC-METOM; peIIeHHe 3a/iady; CUTYallMOHHBIA aHAIMU3; OoOCyXKAeHHe pedeparoB U
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JIOKJIA/IOB; pa3pabOTKa IrPyIMIOBBIX MPOEKTOB; BCTPEUYH C MPEICTABUTEISMHU IOCYJapCTBEHHBIX U
OO0IIECTBEHHBIX OPraHU3aIHl.

10. ITepeyennb HH(POPMAIIMOHHBIX TEXHOJIOTHIi, HCIIO0JIb3YEeMBbIX IIPH OCYIIECTBJICHHH
0o0pa3oBaTeIbHOIO Mpolecca Mo JMCUUILINHE, BKJIYas epedyeHb IPOrpaMMHOro
olecrieyeHnst 1 HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

B mpomecce JNEKIMOHHBIX W TMPAKTHUECKUX 3aHATHHA HCIOJIB3YeTCsS Cleayloliee
pOrpaMMHOE 0OecIieueHHe:

*porpaMMebl,00eCIeunBaIOIINEI0CTYIBCETh «HTEepHET» (Hanpumep,
«Googlechrome»);

*IporpaMMel, IEMOHCTPAIMK BUEO MaTepUajIoB (Harpumep, npourpsiBaresb « Windows
MediaPlayer»);

*mporpaMMbl  JUIS  OEMOHCTpPAllMM M CO3JaHUS  HIpe3eHTanuid  (Hampumep,
«MicrosoftPowerPoint»).

*TaOnuaHBIN nporeccop (Hampumep, «MicrosoftExcel»).

11. Onucanue MmaTepuaaibHO-TEXHUYECKOT0 o0ecrneyeHusl, He00X0IUMOro0 sl
ocyuiecTBJIeHHs 00Pa30BaTeIbLHOIO MPOIEecca MO0 JUCHUILINHE

I[J'DI npenoaaBaHusl JUCHUIIIINHBI TPCGYIOTCH CIICUAJIbHBIC MAaTCPHAJIbHO-TCXHUYCCKHC
cpencTtBa (KOMIBIOTEpHBIE KIACChl M T.M.). BO BpeMsi JEKIMOHHBIX 3aHATHI, KOTOpHIC
IOPOBOJATCS B OONIBIION ayJUTOPUHU, HCIIOJIB30BaTh MPOEKTOP Ul JEMOHCTpAIMM CIaiI0B,
cXeMm, TaOJIMIl M TPOYero marepuaia, MyJIbTHMeAuiiHbIe mpoekTophl Epson, BenqViewSonic;
9KpaHbl I TPOEKTOPOB; HOYTOYKH Asus, Lenovo, MEKpO(hOHBL.
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