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AHHOTAIUA

Wupekc TUCHUITIIVHEL 1O
yaeOHOMY IIIaHy

HanmenoBanne QUCHUITIHHE

B1.0.09 Bricimag MmareMmaTuka
Henp uzyuenus ®dopMupoBaHUE Y OOYJAIOMIMXCS CHCTEMBI 3HAHHN W HABBIKOB I10
TTACITUTLTIHBI BEICIIICH MaTeMaTHKe, HEOOXOJMMBIX JUIsl PEIICHUsS IMOCTaBICHHBIX

OKOHOMHWYCCKHUX 3aaa4.

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. CuctemMbl 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 TeoMeTpusi Ha IUIOCKOCTH W 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 mepedyeHb IUIAHUPYEMBIX peE3yIbTaTOB OOyUEHHUS IO JUCIUILIMHE,
COOTHECEHHBIX C IJIAHUPYEMbIMHU pe3yIbTaTaMH OCBOCHHUS IIPOTPAMMEBI OakaliaBpuaTa

2. Mecrto auctumnHbl B cTpykType OITOIT 6akanaBpuara

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
OTBEJICHHOTO HAa HUX KOJMYECTBA aKaJEMUIECKHIX YacOB U BUJOB YUCOHBIX 3aHATUI

5. KoHTpoJib KauecTBa OCBOEHUS TUCIUIIITUHBI

6. YaeOHO-MeToIn4YecKoe 00ecredeHNe TUCIUTUTMHBI

7. IlepedeHb OCHOBHOM U JIOMIOJIHUTEIILHON y4eOHOM JUTepaTyphl, HEOOXOIUMOM ISt
OCBOCHMS AUCITUTUIHBI

8. Ilepeuenp pecypcoB nH(PpOPMAITMOHHO-TEIEKOMMYHHUKAITMOHHOU ceTn «HTEpHETY,
HEOOXOUMBIX JIJIS OCBOCHUS TUCIIUTUTHHBI

9. Metoauyeckue yka3aHus sl 00y4Jaronuxcs Mo OCBOCHUIO TUCIUTIIHHBI

10. Ilepeuerr WHGOPMAIMOHHBIX TEXHOJOTHUH, MCTIOIB3YEMBIX MPU OCYIIECTBICHUU
00pa30BaTeNbHOTO Mpollecca MO TUCHUIUIMHE, BKJIOYas IMepedeHb MPOrpaMMHOIO
oOecrieyeHNs U MHPOPMAITMOHHBIX CIIPABOYHBIX CHCTEM (IIPU HEOOXOIUMOCTH)

11. Onucanme MaTepUaTbHO-TEXHHUYECKOTO OOECIeUYeHHUsl, HEeOOXOIUMOTO IS
OCYIIECTBIIEHUSI 00Pa30BaTEIBLHOTO MPOIIecca MO JUCITUILTNHE
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1.Ilens ¥ nepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUsI 10 AN CHMILIMHE, COOTHECEHHBIX
¢ IVIAaHMPYEeMBbIMH Pe3yJIbTaTAMM OCBOCHHS POrpaMMbl 0akajaBpuara

[lenpto u3yyeHHs AUCUUILUIMHBI «BpIcliasg mareMaTHka» sBiseTcss (GOPMHUPOBAHHE Y
00y4aromuxcsi CUCTEMbl 3HAHWH M HAaBBIKOB IO BBICIIEH MaTeMaTHKe, HEOOXOAWMBIX JUIS
PEILICHHs TOCTABJIICHHBIX YKOHOMUYECKUX 3a/1a4.

B pesynbrare ocBoenuss OIIOIl OakanmaBpuata oOydarouiuiics IOJDKEH OBIIAIETh
CIIETYIOLIMMHU Pe3yIbTaTaMH O0Y4EeHHUS 110 JUCLUILIMHE:

Koanl Pe3yabTaThl IlepedyeHb MIaHMPYyeMBbIX Pe3yJbTATOB 00y4YeHUS
KOMIIETEHIINH OcBoenns OITIOII 10 JUCIHUILIIUHE
YK-1 Crocoben VK-1.1 3HaerT OCHOBBI CHCTEMHOI'O MOAXOAa K

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

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

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

2. Mecto aucuuniaunsl B crpykrype OIIOII 6akanaBpuara

Jucuuminza 51.0.09 «Briciias MaTeMaTHKa» OTHOCUTCS K 00s3aTeIbHOM YacTu 0J10Ka 1.
«Incummmnsl (Moxynu)» yaeoHoro miana OITOIT 6akanaBpuaTa o HampaBJICHUIO TOATOTOBKH
38.03.01 «Oxonomukay. [ucuuruimHa «Bbicmias maremMaTHKa» H3ydaeTcsi O0y4arolMMUCS
o4HOH (hopmbI 00yueHusBl, 2 cemecTpax, OUHO-3a09HON (hOpMBI 00yUeHus — B 1, 2 cemecTpax.

3HaHWsI, YMEHHS ¥ HAaBBIKHM, IOJYYCHHbIE NPU HW3YYCHHH UCIHUIUIMHBI «BpIcimas
MaTeMaTtukay, OyAyT HeoOXOAMMBI ISl YIIyOJEHHOTO M  OCMBICICHHOTO BOCIPUSATHUS
aucuuIinH:  «MakposKOHOMUKa», «MHUKPOIKOHOMHUKa», «DKOHOMETpUKa», «IKOHOMUKO-
MaTeMaTHYeCKOe MOJECIUPOBAHHE.

3.00beM AUCHMILIMHBI B 324€THBIX eJUHNLAX C YKa3aHHEeM KOJINYeCTBA AKaJeMHYeCKHX
4YacoB, BbIICJICHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcs ¢ npenoaasaresieM (1o BUIam

3aHATHI) M HA CAMOCTOSITEJIbHYIO PA00TY 00y4aroIUXCs

O61mmast Tpya0eMKOCTh (00beM) TUCHMITIHHBI cocTaBisieT 10 3aueTHbIX equnuil (3.¢€.), 360
aKaJIEMHUYECKUX YaCOB.

3.1. O0béM TMCUMILIHHBI 0 BUAAM YUeOHBIX 3aHATHI (B Yacax)

st ouHo# popmbI 00yUeHust
OO6mmas Tpya0€MKOCTh AUCIUIUTHHBI cocTaBisgeT 10 3auérnbix enunui 360 yacoB



O0BEM TUCHUTIIIINHBI

Bcero yacos

OO11ast TPyA0eMKOCTh IUCIUILTUHBI 360
KonrakTHas pabora 96
AynuTtopHas padora(Bcero): 96
Jlexmun 46
CeMHHApBI, TPAKTHYCCKUE 3aHSATHSI 50
CamocrosiTenbHast pabota o0yJaronuxcs (BCero) 228
Kypcosast pabota -

3auer +

DK3aMeH 36

st 0uHO0-3204HOI popMBbI 00yUeHM S
O6mast TpyaoéMKOCTh AucuUIInHbI coctaBisgeT 10 3auérHbix equnaui 360 yacos

O0BEM TUCHUIIINHBI

Bcero yacos

OO611ast TPYA0EMKOCTh TUCITUTUTHHBI 360
KonrtakTHas pabora 78
AynautopHas paboTta(Bcero): 78
Jlexmun 36
CeMuHapbl, TPAKTUYECKUEC 3aHATHUS 42
CamocrosTenbHas paboTta o0ydaronmxcs (BCero) 246
Kypcosast pabota -

3auer +

DK3aMeH 36

4. Conep:kanue JTUCHUILUINHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3jesaMm) ¢
yYKa3aHMeM OTBeJeHHOI0 Ha HUX KOJINYeCTBA AKaJeMHUYeCKUX YaCOB U BH/10B
Y4eOHBIX 3aHATHI

4.1. Pa3nenbl IMCUMILIMHBI ¥ TPYA0EMKOCTbD 10 BU/IaM y4eOHbIX 3aHATHI (B
aKaJeMHU4ecKHX Yyacax)

HaumeHoBaHue TeMbI Bcero KoanuecTBo yacos
KonrakTHas paGora Bueayaur.
=2 padora
=
3 o g Jlekuun | Ilpaktuyec | Camocr.
< = A KHe padora
o o o o o o o o
&E | & & 2 & | &
o o o o o o
Pa3nen 1. Anre6pa maTpuig 56 56 8 8 12 10 36 38
1. |Marpwuiibt 10 10 2 2 2 2 6 6
2. |ObpaTHas maTpuIa 14 14 2 2 2 2 10 10
3. |CucreMbl JTMHEHHBIX 14 14 2 2 4 4 8 8




anreOpandecKux ypaBHEHUH

4, |HccrnemoBaHnue CUCTEMBLI M

JVHENHBIX YpaBHEHUH C n 18 18 2 2 4 2 12 14
HEU3BECTHBIMU
Pa3nen 2. BekropHas aiaredpa 48 48 8 6 8 8 32 34
5. |DneMeHThl BEKTOpHOU ayireOphl 12 12 2 2 2 2 8 8
6. |JIuHeitHbIC BEKTOPHBIC 16 16 5 2 5 2 12 12
MPOCTPAHCTBA
7. |JluHeltHbIE OTOOpAKEHUS 20 20 4 2 4 4 12 14
Paznen 3. AHaauTuyeckasi reoMeTpust 40 40 4 2 4 0 32 38
HA MJIOCKOCTH U B MPOCTPAHCTBE
8. |JIunus Ha mmockocTH 20 20 2 2 2 0 16 18
9. |lIpsmas u IJIOCKOCTh Bl o 20 2 2 16 | 20
IPOCTPAHCTBE
Paznea 4. Beenenue B aHa M3 34 34 6 6 6 6 22 22
10. | dynkuun 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
Paszpen . JAudpdepennuaibHoe
HCYHCJICHHE bynxkumii onuoii| 46 46 6 6 6 6 34 34
nepeMeHHOn
13. | IIpousBoanHas u auddepeHiman 2% 26 4 4 4 4 18 18
byHKIIMN
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. | ®yHKIIMM HECKOJIBKUX MIEPEMEHHBIX | 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 2 2 5 2 14 14
HEOIPEJEIEHHbIN HHTETpal
17.|OnpeneneHHbIi HHTETPAT 18 18 2 2 2 2 14 14
18. |HecoOcTBeHHbIE U JIBOITHBIE 14 14 2 5 2 10 12
WHTETPAIBI
Paznen 8. Iuddpepennuaibubie
ypaBHenus. Pl 34 34 6 2 6 4 22 28
19. | Iuddbepennmanbabie ypaBHEHUS
HepBOro MopsLIKa 22 22 4 2 4 4 14 16
20. |YucnoBeie U CTETICHHBIC PSIIBI 12 12 2 2 8 12
Bceero mo qucuumimne 324 | 324 | 46 36 50 42 | 228 | 246
Kontpons 36 36
Hroro 360 | 360 | 46 | 36 | 50 | 42 | 228 | 246

4.2. CopepxaHue JMCOMILIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM(pa3aejam)




Pasznenl. Anredpa matpun

Tema 1. MaTpuupbl.

Henu u 3ana4n AUCHUIUIUHBIL.

[TonsiTne maTpwuIlel, oOITMI BUA MaTpuilkl. PaBHbie MaTpuibl. Buasr matpuil. JInnelinbie
omnepaluy HajJ MaTpUIlaMH: CJIOKEHUWE MAaTpHUll, YMHOXKEHHE MaTpullbl Ha uucio. CBoiCTBa
onepanuii. Onepauuu HajJ MaTpullaMU: TPAHCIOHUPOBAaHHWE, YMHOXeHHUE MmaTpull. CBoHCTBa
onepauuii. JInHelHas 3aBUCUMOCTb CTPOK MaTPULIBL.

Tema 2. OOpaTHass MaTpuia

Omnpenenurenu kBaapaTHEIX MaTpuil. CrocoObl BEIYMCIIEHUS ONpeenuTeneit 2-ro, 3-ro u
BBICIINX TOpsnkoB. CBoiicTBa ompenenutTencii. MuUHOpPH W anreOpanvecKue TOTOJHCHHS K
JJIeMEHTaM. BbIUHCICHHE ONpeAenuTeNs pa3loKeHHeM 1o CcTpoke (crondity) (Teopema
Jlamnaca).

OOpatHas marpuiia. AITOPUTM BBIYHCIEHUSI OOpaTHON MaTpuilbl. Pemenne MaTpruuHbIX
ypaBHeHul Buga AX=B, XA=B.

DneMeHTapHbIe MpeoOpa30BaHUsI MATPUIIBl. DKBUBAJICHTHOCTh MaTPHIl. PaHT MaTpuIlsl u
crocoObI ero BerumcieHus. CBoicTBa paHra MaTpuilbl. basucHeiii MuHOp Matpuiiel. Teopema o
paHre MaTpHIIbL.

Tema 3. Cucrembl JUHEHHBIX aJredpandecKux ypaBHeHUi.

Cuctembl nuHeWHBIX anreOpanueckux ypaBHeHuil (CJIAY). Pemenne CJIAY. Buabl
CJIAY. Pemienune cucTeM JMHEWHBIX YpaBHEHHUHW METOJOM oOOpaTHOW Marpuilel. Teopema
Kpamepa. Pemenue cucrem IMHENHbIX ypaBHeHU MeTogoM Kpamepa.

Pemienue cucreM JTMHEHHBIX ypaBHEHHI MeTonioM ['aycca. Pemienue cucteMm JIMHEHWHBIX
ypaBHeHu MeronoM JXXopaano — I"aycca. Ilpumenenne meronos I'aycca u Xopnano — I'aycca
PELLIEHHUIO CUCTEM JIMHEUHBIX YPABHEHHUIA.

Tema 4. UccnenoBanue cucTeMbl M JTHHEHHBIX YPABHEHHH ¢ N HEU3BECTHBIMHU.

Kpurepuii coBmectumoctn CJIAY (Teopema Kponekepa-Kanemnu). HccnenoBanue
CHCTEM M JIMHENHBIX YPABHEHUN C N HEM3BECTHBIMMU.

OOmwmii TOpSAIOK pelieHUsT CHUCTeMbl JIMHEHHBIX YypaBHEHUH. Pemienme cuctem m
JUHEUHBIX YpaBHEHUH C N HEU3BECTHBIMH B CIIydae, €CJIM PaHr CHCTEMbl MEHbILE YHCIA
HEU3BECTHBIX.

CucreMbl TMHENHBIX OJHOPOAHBIX YpaBHEHUM. DyHIaMEHTalIbHAs CUCTEMA PEIICHUH.

Mopenb JIeoHThEBa MHOTOOTpPACIEBOM YKOHOMUKH (0aTaHCOBBIN aHAJIHU3).

Paznen 2. BekTopHas ajareopa

Tema 5. D1eMeHTHI BEeKTOPHOI ajaredpbl

Bektop Ha miockoctH W B mpocTpaHcTBe. JIMHEWHBIE omepanud HajJ BEKTOpaMHU B
reomerpuueckoit popme. IlonsTie Gazuca BEKTOPOB B MpOCTpaHCTBE. Pa3nokeHue BeKTopa Io
6asucy. OpTOHOPMHUPOBAHHBIN 0a3uc B MpocTpaHcTBe. [IpsMoyroibHas cuctemMa KOOpIAWHAT B
npocTtpaHcTBe. PasiokeHue BeKTopa IO OPTOHOPMHUPOBAHHOMY 0a3uCy B TPOCTPAHCTBE.
JIuHeliHple onepanyy HaJ BEKTOPaMU, 33JaHHBIMU KOOPIMHATAMH.

CkangpHoe TpOM3BEACHUE BEKTOPOB, €ro CBOWCTBA. BbIpakeHHEe CKaJIpHOIO
IPOU3BENECHUSI 4Yepe3 KOOPAMHATBI BEKTOPOB. YTOJd MEXAY BEKTOpamMH. Y CIOBUSA
KOJUIMHEAPHOCTH W OPTOTOHAJIBHOCTH BEKTOpPOB. BEKTOpHOE MNpou3BENEHHE BEKTOPOB, €ro
cBOicTBa. BbIpa’keHue BEKTOPHOTO MPOM3BEIACHUS Uepe3 KOOPAMHATHI BEKTOpOoB. CMelaHHOE
IIPOU3BEJICHUE BEKTOPOB, €ro CBOMICTBA. BpIpakeHHE CMEIIaHHOIO IPOM3BEICHUS Yepe3
KOOpAMHAThl BEKTOPOB

Tema 6. J/InneiiHble BEeKTOPHbIE MPOCTPAHCTBA

N — MepHbIM BekTOp. JIMHEHHBIE Oolepanuu HaJg N — MEPHBIMU BEKTOpaMHu. JInHelHas
3aBUCUMOCTh M HE3aBUCHMOCTh BEKTOpOB. JIMHeWHOe (BEKTOpPHOE)MpOCTpaHCTBO. basuc u
Pa3MEPHOCTh JIMHEHHOTO MPOCTPAHCTBA. EBKIMIOBO IpPOCTpaHCTBO. JIMHEWHOE N-MepHOE
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pocTpaHcTBO. bazuc U pasMepHOCTH N-MEPHOTO JIMHEWHOI0 IIpocTpaHcTBa. [lepexon k HOBOMY
0a3ucy B JIMHEHHOM IMPOCTPAHCTBE. 3aBUCHMOCTh MEXAY KOOpPAMHATaMU BEKTOpa B Pa3HbIX
Oa3ucax.

Tema 7. JIuneiinbie 0TOOpPaKEHUS

Jluneiinsle omeparopsl (oToOpaxkeHus, npeoOpa3oBaHusi). JleHCTBUS HaJ JTUHEHHBIMH
omepaTropamMu. MaTpuiua JUMHEWHOro oreparopa. Teopema 3aBUCUMOCTH MEXKIY MaTpULIAMHU
OJIHOTO W TOTO e omepaTopa B paszHbix 0a3ucax. CoOCTBEHHBIC 3HAYCHUS M COOCTBEHHBIC
BEKTOpHI JIMHEHHOTO omeparopa. HaxoxaeHue CcOOCTBEHHBIX 3HAYCHHMH U COOCTBEHHBIX
BEKTOPOB JIMHEHHOTO oneparopa. JInHeinas Moaens oOMeHa.

Pa3nes 3. AHanuTH4YecKkasi reOMeTpHs HA IJIOCKOCTH M B IIPOCTPAHCTBE

Tema 8. JInnus Ha mu10CcKOCTH

JIuHUMA Ha IUIOCKOCTH. YpaBHEHUE JIMHMUM Ha IUIOCKOCTU. YPAaBHEHUSA IPSIMOM Ha
MJIOCKOCTH. YpaBHEHHE NPsIMOM ¢ yrimoBbIM Koddduimentom. OOmiee ypaBHEHHE MPSIMOM.
YacTHble ciydan oOIIero ypaBHEHUS MPSAMOil. YpaBHEHUE IPIMOM, MPOXOIsIIei uepe3 JaHHYIO
TOYKY B JTaHHOM HaIpaBJICHUU. Y PaBHEHHUE MPAMOM, TPOXOAIICH Yepe3 IBE TOUKHU. Y paBHEHUE
IIPSIMOM B OTpe3Kax. Y paBHEHUE NPAMOU, IPOXOLALICH Yepe3 JaHHYI0 TOUYKY MEPIEHIUKYIISIPHO
JAHHOMY BEKTOPY. YTOJ MEXIY NMPSMBIMU. Y CIOBUE NAPAIIIEIBHOCTH U MEPIEHINKYISIPHOCTH
npsAMbIX. PaccTossHME OT TOYKH 10 TIPSIMOM.

Kpussie Broporo nopsiaka. OkpyxkHoctb. Kanonnueckoe ypaBHeHne. CBOWCTBA KPUBOIA,
OCHOBHBIE XapakTepucTuku. Jiumnc. KaHoHnueckoe ypaBHeHHe. CBOMCTBAa KpUBOM, OCHOBHBIE
xapakrepuctuku. [unepOoma. Kanonmueckoe ypaBHeHue. CBOWCTBa KpPHBOM, OCHOBHBIE
xapaktepuctuku. IlapaGona. Kanonndeckoe ypaBHeHue. CBOMCTBa KpHUBOI, OCHOBHBIC
XapaKTEPUCTUKH.

Tema 9. IIpsiMasi M NJIOCKOCTH B MPOCTPAaHCTBE

VYpaBHEHHE TUIOCKOCTH B IPOCTPAHCTBE, MNPOXOIAIIEH Yepe3 MJAHHYI0 TOUYKY
NEepIEHINKYIISIPHO JaHHOMY BekTopy. Ob1iee ypaBHEHHE TUIOCKOCTH B IpocTpaHcTBe. YacTHbie
Clly4au OOILEro ypaBHEHHUS IJIOCKOCTH. YpaBHEHHE IJIOCKOCTH B MPOCTPAHCTBE, MPOXOASIIEH
yepe3 TpHU JaHHbIE TOUYKU. YPaBHEHHE IUIOCKOCTH B MPOCTPAHCTBE B OTpE3KaX. YTOJ MEXIY
IJIOCKOCTSIMH, YCJIOBUS NTAPAILIEIbHOCTH U MEPIIEHIUKYISIPHOCTH JIBYX INIOCKOCTEH.

Kanonndeckoe ypaBHEHME TpSIMOM B IPOCTPAHCTBE. YpaBHEHHE NpPSIMOH B
MIPOCTPAHCTBE, MPOXOsIIed 4epe3 aBe Toduku. OOImiee ypaBHEHUE TPSIMOM B MPOCTPAHCTBE.
[lepexon oT obuiero ypaBHEHHMS K KaHOHMYECKOMY. YTON MEXAY MPSMBIMH B IPOCTPAHCTBE.
VYcnoBue napayienbHOCTH U IEPIEHUKYIISIPHOCTH MPSMBIX B IPOCTPAHCTBE.

Beimykiple MHOXKECTBa B N-MEPHOM IpocTpaHcTBe. OOnacTh pelieHui JIMHEHHBIX
HepaBeHCTB. [paduueckuili MeTon pemieHHs CHUCTEMBbl JIMHEHHBIX HEPAaBEHCTB C JIBYMS
Hen3BeCTHBIMU. O0IacTh PelIeHNi CUCTEMBI M JIMHEHHBIX HEPABEHCTB C N HEU3BECTHBIMH.

Pasznea 4. Beeaenue B aHaJIu3

Tema 10. @®ynkuun

Yucina. [IoHsATHE KOMIUIEKCHOTO YMCIa, IEUCTBUS HaJ KOMIUIEKCHBIMU YHCIIAMH.

[lonsitne MHOXkecTBa. (OCHOBHBIE TMOHATHS TEOpPUM MHOXecTB. Ormepauum  Haj
MHOkecTBaMU. OCHOBHBIE UNCIIOBbIE MHOXKECTBA.

[Tonsitue ¢ynkmuu. CrnocoOwr 3amanus (GyHKMA. OCHOBHBIC CBOMCTBA (DYHKITHH.
Knaccudukanus ¢ynkunii. OcHOBHbIE 3i1eMeHTapHble (GYHKUMH U X rpaduku. CroxHas
byakuus. OOparHas ¢yaknuus. DyHkus, 3amanHas HesBHO. [IpeoOpazoBanue rpadukos
¢ynkuunit. [Ipumenenue QyHKIMA B 9KOHOMHUKE.

Tema 11. Ilpenennbl GpyHKIuUii

UucnoBsle nocienoBaTenbHOCTH. OrpaHUUYEHHBIE M MOHOTOHHBIE MOCJIEI0BATEIBHOCTH.
[Ipenen 4wncmoBOM TOCHENOBATENBHOCTU. ['€OMETPHUYECKUM CMBICT Mpeaesia YUCIOBOM
nocJea0BaTenbHOCTH. [Ipu3HaKK cyliecTBOBaHUS IIpeIena.
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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 (DYHKIMN B TOYKE W Ha WHTEpBaie. Todykd
paspeiBa ¢yHkuuu. Krnaccupukanuss Touek paspeiBa. KycouHO-HeNpephIBHBIE (DYHKLUH.
CgoiicTBa (yHKIHUHA, HENPEPHIBHBIX B TOYKe. HempephIBHOCTH 3JIEMEHTApPHBIX (YHKIIHA.
CgoiicTBa (hyHKIMIA, HETIPEPBIBHBIX Ha OTPE3KE.

Paznea 5. ludgdepennnanbHoe ncuucjiaeHne GyHKuui 01HoM nepeMeHHOM

Tema 13. IlpousBoanasi u nuddepennuan GyHKUU

3amauM, NPUBOAAIIME K TMOHATHIO MNpoU3BOAHOM. OmnpeneneHue NPOU3BOAHOMN, €€
FeOMETPUYECKUN, MEXAHUYECKUI U SKOHOMUYECKUH CMbICT. CBA3b MEXAY HENPEPHIBHOCTHIO U
muddepeHpyeMoctsio  GyHKUMU. [IpOM3BOJHBIE OCHOBHBIX 3JEMEHTApHBIX  (DYHKIHIL.
OcHoBHbIe TipaBuiIa nuddepeHIupoBaHusI.

[IpousBoanas crnoxkHoit M obpatHoil pynkuil. AuddepenunpoBanme HessBHONW (yHKINU.
Jlorapudpmuueckoe auddepennupoBanue. [Ipons3BoaHbIE BBHICIIUX MOPSIAKOB. Mcmonab3oBaHme
HOHATHUS POU3BOJHON B SKOHOMHUKE.

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

Tema 14. IIpuiio:keHue Npou3BOIHOM

OcHoBHbIe TeopeMbl 0 aupdepenunpoBannu GpyHkuu: reopema dPepma 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 HauMeHblee 3HaU€HUsT PYHKIIMU
Ha OTpe3Ke. AJITOPUTM OTHICKAHHUSI HAWOOJBILIET0 M HAaUMEHBIIETO 3HAUYCHUH HENpepbIBHOM
byHkMM Ha oTpeske. Brimykinocte rpaduka pyHkuuu. JlocTaTo4HOE YCIOBHE BBIMYKIOCTH
¢ynkunu. Touku mepernba. HeoOxomumoe M AOCTaTouyHOE yCIOBUS Teperuda. ACHUMITOTHI
rpaduka pynakmuu. [IpuMeHeHre MPOU3BOIHON K HMCCIECIOBAHUIO (PYHKIIMU M TOCTPOCHHIO €€
rpaduka: cxema IoJIHOTO UCCIIEAOBAHUS (DYHKITUH.

Paznen 6. ludpepennuanbHoe ncuucjienne GyHKIHA HECKOJbKHX NepeMeHHbIX

Tema 15. @®yHKIIUM HECKOJIbKHUX IMepeMeHHbIX

OyHKIIMU HECKOJIBKUX MepeMeHHbIX. DYHKINU JBYX MepeMeHHbIX. O0IacTh onpeaeaeHus
u rpapuk GyHKIUU ABYX nepeMeHHbIX. JluHuu ypoBHs. [Ipeaen u HempepbIBHOCTH (QYHKUHU
NBYX TIepeMeHHbIX. YacTHele mnpousBogHbIE U AupdepeHnrpyeMocTsh (YHKIMH ABYX
nepemeHHbIX. {uddepennnan GyHkum a1Byx nepeMeHHbIX. [ pagueHT QyHKIIHH.

OkcrpeMyM (yHKIMM JByX TIlepeMeHHbIX. HeoOxomumoe M JOCTaTOYHOE YCIIOBHE
sKkcTpemyMa. HamOomnbiiee m HauMeHbIllee 3Ha4YeHHS (YHKIUM B 3aMKHYTOM OrpaHUYCHHOU
obsactu. Y CIOBHBIN SKCTpeMyM. MeTosr MHOKHUTENeH Jlarpanka.

@YHKIUN HECKOJIBKUX IIEPEMEHHBIX B 3KOHOMUYECKOU TEOPUH.

Pa3nen 7. UHTErpasibHOE HCUHUCICHHE

Tema 16. IlepBoodpa3Has (pyHKIMsI U HeollpeaeJeHHbII HHTerpas

[lonarue mnepooOpazHoit ¢yakiuu. Teopembl o nepBooOpa3Hbix ¢yHkuuu. [lonsrue
HEONPEIeTICHHOTO WHTEerpaia. ['eoMeTpruuecKuil CMBICIT HEOIpeaeIeHHOTO nHTerpana. Tabnuia
OCHOBHBIX HHTerpanoB. CBolicTBa HeompeAeleHHOro uHrerpaga. (OCHOBHBIE METOAbI
WHTETPUPOBAHUSA:  HEMOCPEICTBEHHOE  HMHTETPUPOBAHUE,  WHTEIPUPOBAHUE  METOJAMU
MOJICTAHOBKH (3aMEHBI IEPEMEHHOMN), MHTEIPUPOBAHUE TI0 YACTSIM.
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[onarue paumonansHOM Apobu. Ilpocreiimme panmnoHaneHble apodu. VHTErpupoBaHue
MIPOCTEHUIINX PAIIMOHATBHBIX Ipo0ei. IHTerpupoBanne parmoHAIbHBIX TPOOCH.

WnterpupoBanue TpuroHoMeTpudyeckux (yHkimid. MHTerpupoBaHuMe MPOCTEHIINX
UppauoHaIbHBIX GyHKIMI. MHTerpansl, «Hebepymuecs» B 3€MEHTAPHBIX QYHKIUAX.

Tema 17. OnpeneneHHbIH HHTErPaJ

[lonsTne onpeneaeHHoOro wuHTerpana. ['€oMeTpuYecKuii W HKOHOMUYECKUU 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 BEPXHHM
IIpeAesioM, TEOpeMa O MPOU3BOAHONW MHTETpana ¢ MEepEeMEHHbIM BepXHUM npenenoM. dopmyna
Hprotona-JleiiOnuma). MeToa MOACTaHOBKM (3aMEHBI MEPEMEHHOW) 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 MHTETPAJIbI, UX CBOMCTBA. OCHOBHBIE CIIy4ad BBIYMCICHHS JIBOMHOTO MHTErpaia
B IIPSMOYTOJIbHBIX KOoOpauHarax. [loBropHble MHTerpansl. CBeneHUE ABOMHBIX MHTErPAJOB K
MTOBTOPHBIM.

Pa3nen 8. luddepennuaibubie ypaBHeHus . Psiabl

Tema 19. JInddepennuaibHbie ypaBHeHUsI 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 Komu.

JuddepeHnnanbHble YpaBHEHUS C Pa3ISICHHBIMH W Pa3IeSIONIMMUCS MEPEMEHHBIMU
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 BapHamiil MPOW3BOJIBHBIX
nocTtostHHbIX) pewmenus JIIY. YpaBuenne bepuysnu, ero perienue.

Hcnonb3oBanne nud@epeHnnaibHbIX YPaBHECHUH B 9dKOHOMHUYECKOW TMHAMHKE

Tema 20. YucJioBble U CTeNEHHbIE PSIbI

OnpeneneHre YUCIOBOroO psiga, cymma psaga. CoicTBa cxoasmmxcs psaaoB. CXoOauMOCThb
reoMerpuueckoro psnaa. Teopema (HeoOxomuMeblii mpu3HAK CXOAMMOCTH psila), CIEICTBUE U3
TEOPEMBI O PACXOJUMOCTH psifa. ['apMOHUYECKU psii. DTATIOHHBIE PSIAbL: TEOMETPUYECKHUM P,
TapMOHUYECKUN psifl, 0000IIEHHBI rapMOHUYECKHH psl. JlOCTaTOUHBIA NMPU3HAK CXOJUMOCTH
3HAKOIMOCTOSIHHBIX PSAOB: TNPU3HAKM CpaBHEHHUdA, Mpu3Hak JlamamOepa, paauKanbHBIA U
MHTETpajJbHbIi Npu3Haku Komu.

3HaKonmepeMeHHble U 3HAKOYEpPEOYIOIIHEeCs  Psbl [Ipuznak  cxoguMocCTH
3HaKOoYepeayromerocs 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 )

Pasznen 1. 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: TPaHCIOHMPOBAHME, YMHO)KEHHE MAaTpULIbl Ha YHCIIO,
CIIO)KEHHE U YMHOXKEHHUE 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 OOpAaTHOM MaTpUIbl. PelieHre MaTpUYHBIX
ypaBHEHUU

3. Pemenue 3amau:
® HaXOXJEHHE 0OOpPaTHOW MaTPHIIbI
® pelIeHHE MaTPUYHBIX YpaBHEHUN

IIpakTyeckoe 3anaTHe 3. Pemenne cucrem JIMHEHHBIX YpaBHeHHI MeTOA0M 00paTHOM
matpuubl 1 MeToaoMm Kpamepa (2 yaca)
1. Pemenue cucteMm JHMHEHHBIX YpaBHEHUH MeTOJOM 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. PemieHue cucrem JIMHEHHBIX aJredpandecKux 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 lccrenoBanue CUCTEM JIMHEUHBIX YPABHEHU HA COBMECTHOCTb.
e Pemienue cucrem m JIMHENHBIX YPABHEHUN C N HEM3BECTHBIMU

Pa3nes 2. BekTopHas anredopa

IIpakTnyeckoe 3ansitue 7. BolnosiHeHne onepauuii HaJ BeKTopamMu (2 yaca)
1. JluneiiHble omepanry 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 — mepHbIl BekTop. JIMHENHOE n-MepHOE NPOCTpaHCTBO. JIMHENHas 3aBUCUMOCTb U
HE3aBUCUMOCTb BEKTOPOB. 3aBUCHUMOCTb MEXIy KOOpPJIMHATAMH BEKTOpa B pPa3HBIX
0a3ucax.
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2. Pemenue 3amau:
® Ha ONpe/eCHUE JIMHEHHON 3aBHCUMOCTH — HE3aBUCUMOCTH BEKTOPOB, OINPE/ICICHUE
0a3nca BEKTOPOB, ONpeleIeHNE KOOPAMHAT BEKTOpa B HOBOM 0a3zuce (pas3iokeHue
BEKTOpa 10 0a3ucy), peleHne 3aad ¢ SJKOHOMUYECKUM COICPKAHUEM.

IIpakTnyeckoe 3ansaTue 9. JIuneiinbie onepaTopsl (2 yaca)

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

2. Pemenue 3amau:

® Ha ONpe/eNIeHNUe TMHEHHOCTH OTOOpaKeHHs1, 00pa3a BEKTOpa, MAaTPHUIILI TUHEHHOTO
omneparopa,
®  BBHINOJHEHHE JACHCTBUIN HaJ JIMHEHHBIMH OIIEPATOPaAMU.

IIpakTuyeckoe 3ansaTue 10. HaxoxxneHue CcOOCTBEHHBIX 3HAYEHUH M COOCTBEHHBIX
BEKTOPOB JIMHEITHOT0 oneparTopa (2 yaca)
1. CoOctBeHHBbIC 3HAUCHUSI M COOCTBEHHBIC BEKTOPHI JIMHEWHOTrO omeparopa. JluHeilHas
Mozelb oOMeHa.
2. PemecnHue 3anau:
® Ha HaXOXJCHHE COOCTBEHHBIX 3HAYEHUH JTMHEHHOTO OrepaTopa,
® 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 ypaBHEHHMS MpsAMOM Ha IIJIOCKOCTU. YTOJI MEXIYy HpPSAMbIMHU, 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

IpakTnyeckoe 3ansiTue 12. [IpsimMas U MJIOCKOCTH B MPOCTPAHCTBE (2 yaca)
1. VpaBHeHusT MIOCKOCTH B IMPOCTPAHCTBE YTOd MEXAY IUJIOCKOCTSIMH, YCIOBHS
NapaJyIEIbHOCTH U MEPIEHIUKYISIPHOCTH IBYX INIOCKOCTEH.
2. VYpaBHEHHS IPAMOH B IMPOCTPAHCTBE. YTOJI MEXIY MPSMBIMU B MPOCTPAHCTBE. Y CIOBUE
NapaJyIeIbHOCTH U NMEPIIEHANKYIIPHOCTH MPSMBIX B IPOCTPAHCTBE.
3. Pemenue 3amau:
e PemeHue 3a7ad Ha HAXO0XKACHUE PA3IUYHBIX BHUJIOB YPABHEHUN IUIOCKOCTH B
IIPOCTPAHCTBE
e Pemenue 3agay Ha HAXOXKICHHUE PA3JIUYHBIX BHUJIOB YPAaBHEHUW MPSIMOM B
MIPOCTPAHCTBE
e PemeHue 3amady Ha HaXOXKACHUE YIJIa MEXAYy NpSIMbIMH, Ha OIpEACIICHHUE
NapaJuyIeIbHOCTH U MEPIIEHIUKYISIPHOCTH MPSIMbBIX

Pa3znen 4. Beenenune B anajaus

IIpakTyeckoe 3anaTue 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. [IpeoOpazoBanue rpadukoB G yHKIIHA.

2. Pemenue 3agau:

e uccienoBaHus GyHKIUI HAa MOHOTOHHOCTh
e uccienoBaHus QyHKIMI 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 Mpenenbl. PackpbiThe HeonpeaeaeHHOCTe!
Pa3TUYHBIX TUTIOB.

2. Pemenue 3amau:

e JloKa3aTenbCTBO MPEILIIOB 110 ONPEICTICHHIO

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

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, HEMpPEephIBHBIX B TOYke. CBoWcTBa (YHKIIMN, 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 mpou3BoaHbIX GyHKIHMA (4 yaca)

1. OnpeneneHue NpPOU3BOAHON, €€ TE€OMETPUUECKHH, MEXaHUYECKHMH MU HKOHOMUYECKUN
cMmbici. OcHoBHBIE npaBmiia auddepennpoBanus. [I[pon3BoaHas cI0KHONW M 0OpaTHOM,
HesiBHOM (yHkuwmid. Jlorapudgmuueckoe muddepennupoBanue. Mcmnonb3oBaHue MOHATHS
MPOU3BOAHON B SKOHOMHUKE.

2. Pemenue 3anau:

e Ha npumeHeHne reoMeTpu4ecKoro, 5KOHOMHUYECKOT0 CMBICIIA TPOU3BOIHOM

Brruuciienue npon3BOAHBIX CIIOKHBIX (YHKIUH

Brruucnenne npou3BOAHBIX HESIBHBIX (DYHKIIMN

Brruucrienue nponu3BOAHBIX 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. Haumbombliee W HauMeHbIlee 3HAuYCHUS
¢ynkuum Ha orpe3ke. Beimykiocts rpaduka ¢yHkuuu. JloctaTrouHoe ycioBue
BeIyKJIOocTH  GyHKIMH. Touku mepernba. HeoOxommmoe W IOCTATOYHOE YCIOBUS
neperu6a. Acumnrtotsl GyHkiuy. [IpuMeHeHrne nporu3BOAHON K UCCIEAOBAHUIO (PYHKIIUU
U TIOCTPOEHUIO ee rpaduKa: cxema MOJHOTO Hccle0BaHus (QyHKIUH.

2. Pemenue 3amau:

e lccnenoBanue pyHKIUI C TOMOIIBIO MPOU3BOIHON M IOCTPOEHHUE TPahUKOB
e HaxoxaeHune HauMeHbIIEro U HaubOoJIbIIEro 3HaUYeHUS! QYHKITMI

Pa3nea 6. ludgdepennnanbHoe ncuucaeHue GyHKIME HECKOJbKUX MepeMEeHHbIX

IpakTuyeckoe 3auaTue 19. HaxoxkaeHnne 3kcTpeMyMoB (PYHKIMH JABYX MepeMEHHBIX. (2

yaca)

1. ®ynkmuum  aByX  nepeMeHHbIX. JluHMM  ypoBHs.  YacTHbIE  TIPOM3BOAHBICE U
muddepeHpyeMocTs  (QYHKIMM JIBYX MEPEMEHHBIX. OKCTpeMyM (QYHKIHH JBYX
nepeMeHHbIX. Heo0xoammoe 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 UHTETPUPOBAHUS 110 YACTSIM.

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

1. OmnpeneneHublii UHTETpaAI. ['€OMETPUYECKUN M SKOHOMUUYECKHI CMBICT OMPEIEIEHHOTO
uHTerpasia. (CBoiiCTBa  ONpEAENEHHOI0 UHTErpaja. BblunciieHue OnpeneneHHOro
MHTETpaa

2. Pemenue 3amau:

e Bpriunciienue onpeaeneHHOro HHTErpaia Ha OCHOBaHUU OTIpeieNICHUs] HHTerpasa.

e Bpriuncienue onpeaeneHHOro MHTErpajga METOJAOM 3aMEHbI MEePEMEHHOM 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 ypaBHEHH MEPBOTO MOPSIKA, UX
pelieHue.

2. Pemenue 3amau:

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

e Pemenue oqHOpOIHBIX AU(dEpEeHINATHHBIX YPABHEHHI IEPBOTO MOPSIIKA.

e Pemenue nuHeiHbIX auddepeHInanbHbIX YpaBHEHUH IEPBOT0 MOPSIIKA.

e Pemenue ypaBuenus bepnyninm

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. 3Hakouepeayloulecss W 3HAKONEPEMEHHBIE  PSAbL. [IpusHak  cXOIMMOCTH
3HaKouepenyromerocs psaa (mpusHak JleiiOuuma). AGCOTIOTHAS M YCIOBHAS CXOJUMOCTH

3. Pemrenne 3agau:

® Ha HAXOXKJICHHUS CyMMEI psja
® Ha HCCIIEJOBAaHUE CXOJIUMOCTH 3HAKOMIOCTOSIHHBIX PSJIOB
® Ha KCCIIEJOBAHUE CXOJIMMOCTH 3HAKOUEPEAYIOMIMXCS PSIOB
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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 criocoOs! ero BerurciaeHus. CBOHCTBa paHTra MaTpullbl. ba3ucHbI MUHOP
MaTpuubl. Teopema 0 paHre MaTpULBL.

3. BrInojHeHne TUITOBBIX 33JJaHUN IO TEMe

Tema 3. CucreMbl JHHEHHBIX AJIredpandecKux ypaBHeHui

1. Ilpumenenne meronoB ['aycca m Xopmano — I'aycca K pelIEHUIO CHCTEM JIMHEWHBIX
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 MHOTOOTPACICBONM 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 CBOWcTBa. BelpakeHue 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 Broporo nopsaka. OkpyxHocTb. KaHoHMueckoe ypaBHeHue. CBOWCTBAa KPUBOH,
OCHOBHBIE XapaKTCPUCTUKH.

Omnunc. Kanonnueckoe ypaBHeHue. CBOWMCTBAa KpUBOM, OCHOBHBIE XapaKTEPUCTUKH.
['unepOomna. Kanonnueckoe ypaBHeHre. CBOMCTBa KPUBOM, OCHOBHBIC XapaKTEPUCTHKH.
[Tapa6ona. Kanonnueckoe ypaBHeHue. CBOHCTBa KPUBOIA, OCHOBHbIE XapaKTEPUCTHKH.
O6nacTh pelIeHu JTUHEHHBIX HEpaBeHCTB. [paduyeckuii METON pelIeHUsS CHUCTEMBI
JUHEWHBIX 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 NPSMBIX 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.

BrinonHeHue 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. PackpspITre 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. luddepennuanibuoe 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 3aaHUI IO TEME

Tema 14. IIpuiio:keHue Npou3BOIHOM

1. OcnoBHble TeopeMsl 0 nudpdepenupoBannu GyHkmu: Teopema @epma teopema Pos,
teopeMa Jlarpanxa, Teopema Korn.

2. TlpaBuno Jlonurans 11 BEIYUCICHHS HEOTIPEIEIEHHOCTEH.

3. HauOospmee m HawMeHbIee 3HA4YCHHS (QYHKIIMM Ha OTpe3Ke. AJTOPUTM OTBICKaHHS
HarOOJIBIIET0 ¥ HAMMEHBIIETO 3HAUYCHUI 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 (YHKINHU ABYX EPEMEHHBIX.

Huddepennman pyHKITUN ABYX IEPEMEHHBIX.

I'papguenT QyHKIUY.

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

BrInonHeHne TUMTOBBIX 3aJaHHi 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
UppauoHaIbHBIX 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 IIPEICIOM.

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. KOHTpOJIb KayeCcTBa OCBOCHUSA JUCHUIIJIMHBI

Texymuil KOHTPOJIb U MPOMEKYTOUHAsL ATTECTALMS OCYLIECTBIISIIOTCA B COOTBETCTBUU C
«IlomoxxeHneM O TEKyIIEM KOHTpPOJIE YCIIEBAEMOCTH U IPOMEKYTOYHOM aTTecTaluu
oOy4Jaronuxcsi B ABTOHOMHOW HeKoMMepueckor opranu3anuu «OOpa3oBaTeibHasi OpraHu3aIus
BBICIIIET0 00pa30BaHUs» «Y HUBEPCUTET SIKOHOMUKHU U YIIPABICHUS.

Bung npomexyrouHoW —arrectanMd  — 3a4er, Odk3ameH. Dopma  IpOBEICHUS
MMPOMEKYTOUHOM aTTECTALIMU — MUCbMEHHBIN DK3aMEH.

@DoHJ OLIEHOYHBIX CPEJCTB MO IUCIUILIIMHE NMPUBEACH B npuiioxkeHuu k PITJI.

6. YueOHO-MeTOaAMYECKOE 00eceYeHne U CHUILINHbBI

1. [Ixnapea [.B., Bricmas wmareMaTHKa: ONOPHBIA KOHCIEKT JIEKUUH /
I'.B..IlInapea. — Cumdeponons: AHO «OOBO» «YHUBEpCUTET SKOHOMHUKH U YIPABICHHI,
2021. — 124 c. — TeKcT: NeKTPOHHBIH.

2. [[IrapeBa I'.B., Beicmas wMaremaTuka: yd4eOHO-METOIUYECKOE IMOCOOHE
(MeToaMYeCKHe PEeKOMEHIANN K MPOBEICHHIO CEMHHAPCKUX (TpakThueckux) 3anstuid)/ ['.B..
[[TrapeBa. — Cumdepomnons: AHO «OOBO» «YHUBEPCUTET SKOHOMHUKHU U yrpaBieHus», 2021. —
78 c. — TekcT: ANEeKTPOHHBIN.

3. [[napea ['.B., Beicimias MaremMaTuka: METOJIUYECKHE PEKOMEHAAIMU I10
OpraHu3alui caMOCTOSTENbHOM paboThl oOyyaromuxcs / I['.B. [llnapesa. — Cumdpeponons: AHO
«OOBO» «YHuBEpCUTET SKOHOMUKH U yripaBieHus», 2021. — 58c.
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4. [Inapesa, I'. B. Bpicmias matemaruka (JquHeWHas anredpa) : METOIUYECKHE
yKa3aHUsl K BBINOJHEHUIO TUMOBBIX pacyeToB. Jlnsg nHampaBienuit noarotoBku 38.03.01
OkoHomuka, 38.03.05 busnec-undopmaruka (kBanupukanus — 6axanasp) / I'. B. IllnapeBa. —
Cumdeponons : YHUBEPCUTET J3KOHOMUKHA W ympasinenwms, 2020. — 57 c¢. — Texker
anektpoHHblt // Lludposoit obpazoBatenbubiii pecypc [PR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/101397.html. — Pexxum goctyma: ajas aBTOpU3HP. MOJIb30BaTECH

S. [MMuapesa, I'. B. Marematudyeckuii aHainu3 :@ METOAUYECKHE YKa3aHUS K
BBITIOJIHEHHIO TUIOBBIX pacueroB / I'. B. IllmapeBa. — Cumdepomnons : YHuBepcHTET
SKOHOMHMKHM W ynpasienus, 2020. — 74 c. — Tekcr : osnektpoHHblt // Lludposoit
00pazoBaTenbHBIN pecypc IPR SMART : [caiT]. — URL:
https://www.iprbookshop.ru/101399.html. — Pexwum noctymna: ajs aBTOpU3HP. MOJIb30BaTEICH

6. [[MrapeBa, I'. B. Beicmas wMaremaruka. JluneitHas anrebpa : y4ueOHO-
MeToAnYecKoe mocobue (peKOMEHIANU IO CAMOCTOATEIBbHOMY U3YUEHHIO NUCHUILTUHEI) / I B.
[[TrapeBa. — Cumdepornons : YHUBEPCUTET 3KOHOMHUKU H ympasieHus, 2022. — 108 ¢c. —
Texcr : anextponHsbiit // Ludposoit odpazoBarensHblil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/128043.html (mara o6pamienus: 16.01.2024). — Pexxum mocryma:
JUIS aBTOPHU3UP. TOJIb30BaTeNei

7. IlepeyeHb OCHOBHOM M JONOJHHUTEJIbHOH y4eOHOM JUTEPATYypPbl, HEOOX0AMMOM A
OCBOEHHS TUCHUIITUHBI

a) ocnosHasa Tumepamypa:

1. Muxun, M. H. Jluneitnas anrebpa. Y. 1. MaTpuiiel U onpenenurenu : yueOHoe
nocobue / M. H. Muxun, C. Il. Kypauna. — Mocksa : Aii [Tu Ap Meaua, 2021. — 106 ¢. —
ISBN 978-5-4497-1349-0 (u. 1), 978-5-4497-1402-2. — Texct : snextponHsbIit // Ludposoii
o0Opa3oBaTeNbHbII pecypce IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/111179.html. — Pexxum goctyma: ajas aBTOPU3HP. MOJIb30BaTECH

2. Muxun, M. H. Jluneitnas anrebpa. Y. 2. Cucrtembl JUHEWHBIX ypaBHEHHH :
yaebnoe nocodue / M. H. Muxwumn, C. I1. Kypauna. — Mocksa : Aii [Tu Ap Menua, 2022. — 91
c. — ISBN 978-5-4497-1587-6 (u. 2), 978-5-4497-1402-2. — TekcT : B3IEKTPOHHBIA //
[Mudposoit  obpazoBarensHBIi  pecypc IPR SMART :  [caiit]. —  URL:
https://www.iprbookshop.ru/119112.html. — Pexwum noctymna: ajas aBTOPU3HP. MOJIb30BaTEICH

3. boponnna, E. b. Maremarnueckuii ananms : yaeObnoe nmocooue / E. b. boponuna.
— 2-e uzn. — CapatoB : Hayunas kuwura, 2019. — 159 c¢. — ISBN 978-5-9758-1745-7. —
Tekcr : anextponnslit // L{udposoit odpazoBarensubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/81022.html. — Pesxxum moctyna: 1jist aBTOPU3UP. MOJIb30BaTEICH

0) OonoanumenvHan 1umepamypa:

1. I'ynait, T. A. Marematuka s CTYJEHTOB 3KOHOMHYECKMX HANpaBICHUH :
yueObnoe mocoome / T. A. I'ymaii, A. ®@. [onromonosa, B. A. XykoBa. — CraBponoispb :
CraBponoJbCKUIl rocynapcTBEHHBIN arpapHblii yHuBepcuteT, 2021. — 88 c. — Tekcr :
anexktponHei // IludpoBori obpazoBarenbhbli pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/121748.html. — Pexxum goctyma: ajas aBTOPU3HP. MOJIb30BaTECH

2. Marematuka B Excel : yue6nuk mis By3oB / O. A. bawk, /[. B. bep3un, 4. JI.

I'o6apesa [u ap.] ; moxn penakuumeit T. JI. omuueBoir. — Mocksa : [Ipomereii, 2019. — 230 c.
— ISBN 978-5907100-22-0. — Texkct : snexTpoHHsbIi // LludpoBoit 0oOpa3oBaTenbHbINA pecypc
IPR SMART : [caiir]. — URL: https://www.iprbookshop.ru/94445.html. — Pexum moctymna:
ISl aBTOPHU3UP. MOJIb30BaTECH

3. MaremaTtuyeckuii aHamu3 AJs1 SKOHOMHUCTOB : yuyebHoe nmocobue / coctaButenu M. I
[TamkeBnu [1 ap.]. — 2-e u3n. — HoBocubupck : HoBocumOupckuii rocynapcTBEHHBIN
YHHUBEPCUTET SKOHOMUKH U ynpasienus «HUHX», 2019. — 292 c¢. — ISBN 978-5-7014-0934-
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5. — Texkcrt : anextponnslii // Hudposoii obpazosarensublii pecype IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/95188.html. — Pexxum gocTyma: Ui  aBTOPH3HP.
MOJIb30BaTENEN

4. Konnona, JI. Il. Marematnueckuii ananu3. [IpakTHKO-OpPHEHTHPOBAHHBIM KypC C
JIIEMEHTaMHU KEHCOB : yueOHHMK Uil OakanaBpuara 1o HampasieHusM nonarotoku 38.03.01
«OxoHomuka» u 38.03.02 «Menemxmenty / JI. I1. Konnosa, A. A. Peuios, U. K. Crenansn. —
Mockaa : [Ipomereit, 2019. — 280 ¢. — ISBN 978-5-907100-61-9. — TekcT : 3neKTpOHHBIN //
[Mudposoit  obpazoBarensHBi  pecypc IPR - SMART :  J[caiit]. —  URL:
https://www.iprbookshop.ru/94450.html (mara oOpamenus: 16.01.2024). — Pexum goctyna:
JUTsL aBTOPU3UP. TIOJIb30BaTeNel

8. [lepeyeHb pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKANMOHHOI ceTn « UHTepHET»,
HEeO0XO0AUMBIX [IJIf OCBOCHHSI JUCIUIJIMHBI

1. WNndpopmanmonno-npaBoBoit mopran «lapant»: oduuuanbubeiii caiit. — URL:
http://www.garant.ru — TekcT: 3JIeKTPOHHBIHA.

2. Hudposoii obpazoBarenbHblil pecype «IPRsmart»: opunmansusii cait. — URL:
http:// www.iprbookshop.ru/ — Tekcr: 37eKTpOHHBIA.

3. DJEeKTpOHHBIM CHpaBOYHUK 10 Matematuke «[IpukmagHas MaTemMaTHKay:

ounuansuei caitt. — URL: http://www.pm298.ru/ — TekcT: 31eKTpOHHBII.

9. MeToguyeckue yKkazaHHus 1J1s1 00y4ar0IMXcst
10 OCBOCHHIO JUCHHIIJIMHBI

[Ipu mpoBeneHmid KK, CEeMHUHAPCKUX (MPAKTHUECKUX) 3aHATHH, CaMOCTOSTEIbHOMN
paboTre 0OydaromUXCs MPUMEHSIOTCS MHTEPAKTUBHBIC (POPMBI MPOBEACHUS 3AHSATHI C IIENBIO
MOTPYKEHHSI 00YJaIoNIUXCsl B peasibHyt0 aTMochepy npodhecCHOHATLHOTO COTPYIHUYECTBA T10
pa3pemieHnto mpooyieM, ONTUMATBHON BRIPAOOTKM HAaBBIKOB U KA4eCTB OYYIIEro CIEIHaUCTA.
WnuTepaktrBHBbIE (HOPMBI IPOBEACHUS 3aHATHUI MpernoaaraloT o0ydeHue B coTpyaHuuecTse. Bee
YYaCTHUKH 00pPa30BaTENbHOIO Ipolecca (MpernoaaBaTesib U 00yJaromuecs) B3auMOJCHCTBYIOT
JIpyr C ApyroM, oOMEHHBaIOTCs HMHGOpMAIMEH, COBMECTHO PEIIAlOT MPOOJIEMbI, MOJICTUPYIOT
CUTYAIHIO.

B yue6HOM mpoliecce UCTIONMB3YIOTCS HHTEPAKTUBHbBIE (POPMBI 3aHITHIA:

- TBOpYECKOE 3a/laHue. BBIMOIHEHHE TBOPUYECKUX 3aJaHuil TpeOyeT oT oOydaromerocs
BOCIIPOM3BEICHUE MOTYYCHHON paHee nHQopMmaluu B opme, onpeaensieMoil mpernoaBaTelieM,
U TpeOyroIel TBOPUECKOTO MOAX0/1a;

- rpymnmoBoe obcyxaeHue. ['pynmoBoe 00Cyx)aeHNuEe KOro-I1u00 BOIIpOCa HAMpaBiIeHO Ha
JOCTYIKEHUH JTYYIIEer0 B3aWMMOMOHUMAHUS W CHOCOOCTBYET JyYIIEeMY YCBOCHHIO H3y4aeMOro
MaTepuaia.

B xone ocBoeHMsI TUCHMIUIMHBI MPU MPOBEAECHUM KOHTAKTHBIX 3aHSATUN HCIONb3YIOTCA
cnenyromue (Gopmbl 00ydeHHs, CIOCOOCTBYMOIMKE (HOPMHPOBAHUIO KOMIETCHIIWA: JICKIIMH-
JTUCKYCCUM; KEHC-METOM; pelIeHHe 3a/lay; CUTYallMOHHBIM aHanu3; oOcyxkieHue pedepaTtoB U
JOKJIaJIOB; pa3paboTKa rPpyHIOBBIX MPOEKTOB; BCTPEUH C MPEICTABUTEIISIMUA TOCYIAPCTBEHHBIX U
OOLIECTBEHHBIX OpPraHU3alUi.
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10. ITepeyennb HH(POPMAIIMOHHBIX TEXHOJIOTHIi, HCIIO0JIb3YEeMbIX IIPH OCYIIECTBJICHUH
0o0pa3oBaTeIbHOI0 Mpolecca Mo JMCUUILVINHE, BKJIYas epedyeHb IPOrpaMMHOro
olecrieyeHnst 1 HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM (IIPH HEOOXOANMOCTH)

B mnpomecce NEKIMOHHBIX W MPAKTHUECKUX 3aHATHHA HCIIOJIB3YyeTCs CIleayloliee
pOrpaMMHOE 0OecIieueHHe:

*mporpamMMel, oOecrmeuuBaromue JAocTyn B cetb  «MHTepHeT»  (Hampumep,
«Googlechrome»);

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

*mporpaMMbl Uil AEMOHCTpAallMM M CO3JaHus Npe3eHTanui (Hampumep, «Microsoft
PowerPoint»).

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

11. Onucanue MmaTepuajbHO-TEXHUYECKOT0 o0ecneyeHusi, He00X0TUMOro sl
ocyliecTBJIeHHs 00Pa30BaTeIbLHOIO MPOIEcca M0 JUCHUILINHE

I[J'DI npenoaaBaHusl JUCHUIIIINHBI TPCGYIOTCH CIICIUAJIbHBIC MAaTCPHAJIbHO-TCXHUYCCKHC
cpencTtBa (KOMIBIOTEpHBIE KIACCHI M T.M.). BO BpeMsi JEKIMOHHBIX 3aHATHH, KOTOpHIC
IPOBOJATCS B OOJNIBIION ayJUTOPUHU, HMCIIOJIB30BaTh MPOEKTOpP Ul JEMOHCTpAIMM CJaiI0B,
cXeMm, TaOJIMIl ¥ TPOYEero marepuaina, MyJIbTHMeAuiiHbIe mpoekTophl Epson, BenqViewSonic;
9KpaHbl AJIs TPOEKTOPOB; HOYTOYKH Asus, Lenovo, MEKpO(hOHBL.
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