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AHHOTAIUA

Wupekc TUCHUITIIVHEL 1O
yaeOHOMY IIIaHy

HanmenoBanne QUCHUITIHHE

B1.0.09 Briciiag 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. 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 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
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OCBOCHMS AUCITUTUIHBI
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9. Metoauyeckue yka3aHus sl 00y4Jaronuxcs Mo OCBOCHUIO TUCIUTIIHHBI

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

3aHATHIA) MHA CAMOCTOSITEJIbHYI0 PadoTy 00y4arIuXxcs

OO6mmas Tpya0eMKOCTh (00BheM) TUCIHUIUIMHBI cocTaBisieT 10 3aueTHhIX equHuIl (3.¢.), 360
aKaJeMUYECKIX 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. JInHMA HA NJIOCKOCTH

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 NPSAMBIMH. Y CIOBHE MapaJUICIbHOCTH U NEPIECHIUKYIAPHOCTH
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
XapaKTEPUCTHUKHU.

Tema 9. IIpsiMasi M NJIOCKOCTH B MPOCTPAaHCTBE

YpaBHEHHE IUIOCKOCTH B IPOCTPAHCTBE, NPOXOAAIICH Yepe3 JaHHYH TOYKY
NEepIEHINKYIISIPHO JaHHOMY BekTopy. Ob1iee ypaBHEHHE TUIOCKOCTH B IpocTpaHcTBe. YacTHbie
cllydau OOILEro ypaBHEHHUs IUIOCKOCTH. YpaBHEHUE IUIOCKOCTH B MPOCTPAHCTBE, MPOXOASIIECH
yepe3 TpHU JaHHbIE TOUYKU. YPaBHEHHE IUIOCKOCTH B MPOCTPAHCTBE B OTpE3KaX. YTOJ MEXIY
IUIOCKOCTSIMH, YCJIOBUS APAJUICIBHOCTH U NEPIIEHIUKYIIAPHOCTU ABYX IIOCKOCTEH.

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.
YcnoBre napauieaIbHOCTH U NEPIEHINKYIIIPHOCTH IPSAMBIX B IPOCTPAHCTBE.

Beimykiple MHOXKECTBa B N-MEPHOM IpocTpaHcTBe. OOnacTh pelieHui JIMHEHHBIX
HepaBeHCTB. ['papuueckuil MeTOA pelIeHHs CUCTEMbl JIMHEHHBIX HEPaBEHCTB C JABYMs
Hen3BeCTHBIMU. O0IacTh PelIeHNi CUCTEMBI M JIMHEHHBIX HEPABEHCTB C N HEU3BECTHBIMH.

Pasznen 4. BBeaenne B aHAJIN3

Tema 10. ®ynkuun

Yucna. [ToHsSTHE KOMIIEKCHOTO YKCa, JEUCTBHS HAJl KOMIUIEKCHBIMU YHUCIaMH.

[lonatne w™HoOXecTBa. OCHOBHBIE TIOHATHS TeOpUM MHOXKeCTB. Omepanuu Haj
MHOkecTBaMU. OCHOBHBIE YHCIIOBbIE MHOXKECTBA.

[lonarue ¢ynkuuu. CnocoObl 3amanus (yHkuu. OCHOBHBIE CBOWCTBA (YHKIHUU.
Knaccudukanmst dyakuuii. OCHOBHBIC 3jeMeHTapHble (QyHKIMH U ux rpadukn. CroxHas
¢ynkuusa. OOparnas ¢ynkuus. DyHkuus, 3amaHHas HesiBHO. IIpeoOpa3oBanue rpadukoB
dbyakuumii. [I[pumMenenne QyHKIUN B 9KOHOMUKE.

Tema 11. Ilpenesan! pyHKkumii
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Uucnosble mociieaoBaTeIbHOCTH. OrpaHUYeHHbIE U MOHOTOHHBIE IMOCIEAOBATEIbLHOCTH.
IIpenen u4wncmoBOM TOCHENOBATENBHOCTU. ['€OMETPHUYECKUM CMBICT Mpeaesia YUCIOBOM
nocsenoBaTeabHOCTH. [IpU3Haku cylecTBOBaHUs Mpeera.

[Ipenen ¢pynkuu B 6eckonedHoctH. [Ipenen ¢dynkuuu B Touke (mo Komu u mo I'eiine).
OcHoBHBIE TeOpeMbl O mpeaenax QyHKIUH. beckoHeuHO Manble W OECKOHEYHO OOobInue
BEJIMYMHBI, UX CBOMCTBA. 3aMeuaTesbHbIe Ipeeibl. PacKkpbiTHe HEONPEASICHHOCTEN Pa3IMUYHbIX
THUIIOB.

Tema 12. HenpepbIBHOCTH PYHKIM

OpnHocropoHHue mpezensl. HenpepbIBHOCTh (QPyHKIME B TOUKe M Ha MHTEpBase. Touku
paspeiBa ¢yakuun. Knaccudukanus Todek paspeiBa. KycouHo-HempepbIBHBIE () YHKIIHH.
CpoiicTBa (QyHKUUWH, HENPEephIBHBIX B TOYKe. HempephIBHOCTH 3NE€MEHTApHBIX (QYHKIHUIL.
CgoiicTBa GyHKIIUHA, HETIPEPHIBHBIX HA OTPE3KE.

Pa3nen 5. luddepennuaibHoe ucuuciaenne GyHKuuii 01Hoi nepeMeHHOM

Tema 13. IIpousBoanas u nupdepeHuna GyHKuuu

3agauv, NOPUBOASAIIME K TMOHIATHIO Mpou3BOAHON. OnpeneneHue MPOU3BOJAHON, €€
TE€OMETPUUECKUN, MEXAHUUECKUN U DIKOHOMUYECKUHN CMBICH. CBSA3b MEXKIY HEIPEPHIBHOCTHIO U
nuddeperupyeMocTbio  GyHKIMUA. [IpOM3BOMHBIE OCHOBHBIX JJEMEHTApPHBIX  (DYHKITHIA.
OcHoBHBIE TpaBuiIa AU PepeHInpoBaHusI.

[TpousBoaHas cioxkHOM M oOpaTHOUW PyHKIMA. JuddepennmpoBanue HEeIBHONW (DYHKITHH.
Jlorapudmuueckoe nuddepenupoBanue. [IponsBoaHbeie BBICIINX MOPSAKOB. Mcmonb3oBanue
MOHSTHSI IPOU3BOJIHOM B SKOHOMHUKE.

[onarue muddepennmana ¢ynkuun. CpoiictBa auddepenunana. MHBapUaHTHOCTH
nuddepennuana. duddepeHnnanbl BEICIIAX TOPSIKOB.

Tema 14. IlpuniioxeHune Npon3BOAHOMN

OcHoBHbIE TeopeMbl 0 auddepennupoBanun GpyHkimu: Teopema depma Teopema Posrs,
TeopeMa Jlarpanxa, reopema Komm. [TpaBuiio Jlonurans ass BEIUNCIEHNS HEONPEAEIEHHOCTEN.

[Ipu3zHaku Bo3pacTaHus W yObIBaHUS (PYHKIIMU. DKCTPEMYMbI (YHKIIMH, HEOOXOIUMOE 1
JIOCTaTOYHbIEC YCIOBUS SKcTpeMyMa GpyHKuuu. Hanbomnbinee 1 HauMeHblee 3Ha4eHUs (PyHKIH
Ha OTpe3Ke. ANTOPUTM OTBHICKaHMsI HAWOOJIBIIET0 M HAMMEHbBILEro 3HauY€HUN HEempephIBHON
¢ynkuuun Ha orpeske. Boimyknocts rpaduka dyaxmuu. JlocTrarouyHOe YCIOBHE BBITYKIOCTH
byakuun. Toukn mepermba. HeoOxomumoe W 10CTaTOYHOE YCIOBHUS Ieperuda. ACHUMITOTHI
rpapuka QyHkiun. [IpumeHeHne nNpou3BOAHON K MCCIeIOBaHUI0 (YHKIHMU U TOCTPOCHHUIO €e
rpaduka: cxema MoJTHOTO UCCIe0BaHUs (DYHKITHH.

Pa3nen 6. {uddepennuaibHoe ucunciaenne GyHKIHA HECKOJIBKUX NMepeMeHHbIX

Tema 15. ®yHKIMHN HECKOJBKHUX NepeMEeHHbIX

OYHKIMY HECKOJIBKHUX MepeMeHHbIX. DyHKIUU IBYX MepeMeHHbIX. O0IacTh onpeaeneHus
u rpaduk GYHKIUU NBYX nepeMeHHbIX. Jluauu ypoBHs. [Ipeaen u HempepbIBHOCTH (DYHKIIUU
IBYX TiepeMeHHbIX. YacTHble mnpou3BoAHble u auddepeHIupyeMocTs GYHKIUH JBYX
nepemeHHbIX. {udepennnan GyHkmum a1ByX nepeMeHHbIX. [ pagueHT GyHKINH.

OkcrpeMyM (yHKIMM JIByX TIepeMeHHbIX. HeoOxomumoe M JOCTaTOYHOE YCIIOBHE
sKkcTpemyMa. HamOomnbiiee W HauMeHbIllee 3Ha4YeHHS (YHKIIUM B 3aMKHYTOW OrpaHUYCHHOM
oOmactu. YcioBHBIH 3kcTpeMyM. Metoa MHOXUTENeH Jlarpanxa.

OYHKIMH HECKOJIBKUX NMEPEMEHHBIX B SKOHOMHYECKON TEOPHH.

Pa3nen 7. UHTErpasbHoe HCUHUCIEHHE

Tema 16. [lepBooOpa3Hasi pyHKIUSA U HeonpedeTeHHbINH HHTerpaJ

[Tonsitue mepBooOpasHoi ¢yHKIMHU. Teopembl O mepBooOpa3HbIX (QyHKIMU. [loHsATHE
HEOIpeeNIEHHOr0 HHTerpana. ['eoMeTpiuueckuii cMbICT HEONpEAEICHHOro nHTerpana. Tabnuna
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OCHOBHBIX HHTerpanoB. CBolicTBa HeompeieleHHOro uHrerpaga. (OCHOBHBIE METOAbI
UHTCTPUPOBAHUA:  HENOCPEACTBEHHOE  MHTETPUPOBAaHUE,  HMHTEITPUPOBAHME  METOJAMU
HIOJICTAHOBKH (3aMEHBI IEPEMEHHON), MHTETPUPOBAHUE 11O YACTSIM.

[Tonsitne pammoHansHOM npoOu. Ilpocreiimme panuoHansHBIE ApoOu. MHTErpupoBaHue
NPOCTEHIINX pallMOHABHBIX Ipobeil. IHTerprupoBaHne paroHAIBHBIX IPOOEH.

WNHTerpupoBaHnne TPUTOHOMETPUYECKUX (QYyHKIUK. HHTEerpupoBaHue mpoOCTEHIITNX
uppanroHanbHbIX QyHKIMHA. MHTErpansl, «<HeGepyImuecs» B 3JIeMEHTapHBIX (YHKIUAX.

Tema 17. OnpenesieHHbI HHTErPaa

IlonaTtne omnpeneneHHOro HHTErpana. [ eoMeTpUYeCKUH U OSKOHOMUYECKHHM CMBICI
OIIpENIeNIEHHOr0 UHTErpaja. 3aiaya 0 BEIYMCICHUHM 00beMa BhllTyckaeMol npoaykuuu. Teopemsl
00 wuHTerpupyemoctd ¢yHkuuu. CBoicTBa ONpENENIeHHOr0 WHTErpaja M TpaBWia €ro
BbIUMCIICHUs. Bbluncinenue onpeneneHHoro uHrerpana (MHTerpan ¢ nepeMEHHBIM BEPXHHUM
IIPEJIeIoM, TEOpEMA O MPOU3BOJHON HMHTErpana ¢ IMEPEMEHHBIM BEpXHUM IpenenoM. Popmyna
Herorona-JleitOnuma). MeToa MOACTaHOBKH (3aMEHBbI MEPEMEHHOW) W HWHTETPUPOBAHUS 10
4acTsM B OIPEJEICHHOM UHTETpalle.

Tema 18. HecoOcTBeHHbIE M IBOITHbIE UHTErPaJIbl

Heco6ctBennsie unterpaisl I u I pona. Cxoasumiics u pacxosimuiicss HeCOOCTBEHHBIH
unTerpai. Ilpusnaku cxogumocT.

[TpubnuxeHHble METOABI BBIUMCIEHUS ONPEACICHHBIX WHTerpaioB lcmonb3oBaHue
IOHSATHS UHTErpaia B )KOHOMHKE

JIBoiiHbIE MHTErpaibl, UX cBOMCTBA. OCHOBHBIE CIyyau BBIYMCIEHUS JIBOMHOIO MHTETpalia
B IPSMOYTOJIbHBIX KOOpauHarax. [loBropHble MHTerpansl. CBeneHUE OBOWHBIX MHTEIPAJIOB K
HOBTOPHBIM.

Paznen 8. ludpepennnanbubie ypaBHeHusi. Psiabl

Tema 19. In¢ddepenunanbHble ypaBHeHHs MePBOro NopsaKa

OcHoBHBIE TOHATHS ¥ IPUMEPHI 3a/1a4, MPUBOAAIINX K AU epeHIInaNIbHbIM ypaBHEHUSIM.
OObIKHOBEHHBIE TH(depeHIaTbHbIE YpaBHEHUS IepBOro nopsaaka. OO1iee u 4acTHOE pelIeHue
Y nepBoro nopsiaka. 3agaya Komu. Teopema o CylecTBOBAHMU U €JUHCTBEHHOCTHU PELICHUS
3agaun Komu.

Juddepennnanbuble ypaBHEHUS C Pa3[e€HHBIMH UM Pa3JeisIONIMMUCS TEPEMEHHBIMU
nepBoro mopsaka, ux pemenue. OgHoponHble AudQepeHnraIbHble ypaBHEHUS IEPBOTO
NOpsIZIKA, UX pelleHue. JINHeHbIe OJHOPOAHBIE U HEOJHOPOIHBIE YPABHEHUS IIEPBOrO MOPSAIKA.
Meron W.bepuymnu pemenust JIAY. Meron Jlarpanmxka (MeTon Bapualuyd HpPOU3BOJIBHBIX
nocTostHHBIX ) pemenus JIJIY. YpaBuenne beprnysm, ero perieHue.

Hcnonp3oBanue nudhepeHInalbHbIX YpaBHEHHH B 9KOHOMHUUECKOM TUHAMUKE

Tema 20. UncioBble U cTeNeHHbIE PSIAbI

OrnpezenieHne 4YuCIOBOTO psAna, cymma psana. CoiicTBa cxoasumuxcs psiioB. CXoAUMOCTb
reomerpuueckoro psga. Teopema (HeoOXxomumplii MpU3HAK CXOIMMOCTH pPsija), CICACTBUE U3
TEOPEMBI O PACXOJIUMOCTH psifa. ['apMOHUYECKUH psii. DTATIOHHBIE PSIAbL: TEOMETPUUYECKHUI P,
TapMOHUYECKUN psifl, 000OIIEHHBI rapMOHUYECKHH psl. JlOCTaTOUHBIA NMPU3HAK CXOJUMOCTH
3HAKOIMOCTOSIHHBIX PSAOB: TNPU3HAKK CpaBHEHHUs, Mpu3Hak JlamamOepa, paauKalbHBIA U
MHTErpalibHbIN npu3Haku Komm.

3HaKONEPEMEHHbIE U 3HAKOYEPEAYIOIIMECH  PSAbL [Ipuznak  cxogumocTH
3HaKouepeayromerocs psaa (mpusHak Jleiionuma). AGCONIOTHAS U OTHOCUTENIBHAS CXOIUMOCTH.

[TonsTue crenenHoro psaa. Paguyc, MHTEpBaI CXOAUMOCTH CTEIIEHHOTO psja.

Psnpr Teitnopa u Maknopena. PaznoskeHus 2ieMeHTapHbIX (PYHKITUH B Psijl.
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Pa3nen 1. Anre6pa maTpuiy

IIpakTnyeckoe 3ansituel. BoinosiHeHne onepaumnii HaJa MaTpuamMu(2 yaca)

1. Onepauun Hax MaTpullaMU: TPAHCIOHMPOBAHHWE, YMHOXKEHHE MATPUIBI HA YHUCIO,
CJI0’KEHUE U YMHOKEHHUE MATPULL
Pemenue 3anau:
Onepanuy Haj MaTpULIAMM: TPAHCIIOHUPOBAaHUE, YMHOXXEHUE MAaTpPHIBI Ha YHCIIO,
CJI0’)KEHUE U YMHOKEHHUE MATPULL

e PemieHue 3a/1a4 C 5)KOHOMHUYECKUM CMBICIIOM

IIpakTnyeckoe 3ansitue 2. PemeHne MaTpu4HbIX YpaBHEeHUI(2 yaca)

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

2. OOpatHas marpuia. AITOPUTM BBIYHUCICHUS OOpAaTHOM MaTpUIbl. PemieHre MaTpUYHBIX
ypaBHEHUU

3. Pemenue 3amau:
® HaxOXJeHHe 0OpaTHOW MaTpPUIIbI
® pelieHHe MaTPUYHBIX ypaBHEHUN

IIpakTnyeckoe 3ansaTue 3. PelmeHue cucreM JIMHEHHBIX YPaBHEHUl MeTOIOM OOpaTHOM
maTpuusbl 1 MeroaoM Kpamepa (2 yaca)
1. Pemenue cuctem JTHMHEHHBIX YpaBHEHUN METOAOM OOpaTHOW MaTpullbl. PermeHue cucrem

JUHENHBIX ypaBHEHUN MeToioM Kpamepa
2. Pemenue 3amau:

e [Ipumenenune oOpaTHON MATPHIIBI ISl PEILICHHS CUCTEM JIMHEHHBIX YPaBHEHHIA.

e Pemienue cucteM THHEHHBIX YpaBHEHUH ¢ moMoIbi0 Gopmyn Kpamepa.
IIpakTHyeckoe 3ansaTHe 4. Penienne cucrem JMHEHHBIX aJIre0pandecKux ypaBHeHUH
MmetoaoM I'aycca u merogom Kopaano-I'aycca (2 yaca)

1. Anropurm metona I'aycca n metona JKopnano-I'aycca
2. Pemenue 3amau:
e PemieHue cUCTEM JIMHEMHBIX YPAaBHEHUH C IIOMOLIBIO MeToza ['aycca
e Pemienue cucrtem IMHEHHBIX ypaBHEHUM ¢ momoIibio Metona Kopnano-I'aycca.

IIpakTuyeckoe 3aHsiTHe 5-6. PeleHume cucreM m JHMHEHHBIX YpPaBHEHHH ¢ n
HeN3BeCTHbIMH (4 yaca)

1. OOmuii mopsSAOK peuieHUs CHCTEMBI JIMHEWHBIX ypaBHeHU. Pemenue cucrem m
JINHEHHBIX ypaBHeHI/Iﬁ C N HCU3BCCTHBIMU B CJIy4ac, €CJIU paHI' CUCTCMbI MCHBIIC YU CJIa
HEU3BECTHBIX

2. PemecnHue 3amau:

e HccrnenoBanue cUCTEM JIMHEUHBIX YPABHEHUI HA COBMECTHOCTb.
e Pemienue cucrem m JIMHEHHBIX YPABHEHUM C N HEM3BECTHBIMU

Pasznea 2. BekTopHasi anreopa

IIpakTHyeckoe 3ansATHE 7. BoIno/IHeHNe onepanuii HaJ BeKTOpamH (2 4aca)
1. JluneitHple omepanuy HaJ BEKTOPAMH, 3aJaHHBIMHU TpoeKIusaMu. CKalsspHOE, BEKTOPHOE,
CMEIIIaHHOE NPOU3BEICHUE BEKTOPOB
2. Pemenue 3amau:
e JlelicTBUSA HaJ BEKTOpaMHU
e PaznmoxeHue BEKTopa Mo APyruM BEKTOPaM.
e Penienue 3a1a4 Ha IPUMEHEHHUE CKAISIPHOTO, BEKTOPHOI'O U CMEIIAHHOT O
IIPOM3BE/ICHUS BEKTOPOB.

IIpakTHyeckoe 3ansATHE 8. BoIno/THeHNe 1eliCTBHII HAJ N-MEePHBIMH BeKTOpaMHu (2 yaca)
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1. n — mepHbIl BekTop. JIMHENHOE n-MepHOE NPOCTpaHCTBO. JIMHENHas 3aBUCUMOCTb U
HE3aBHCHMOCTb BEKTOPOB. 3aBHUCHUMOCTb MEXIYy KOOPIMHAaTaMH BEKTOpPA B DPa3HBIX
Oazucax.

2. Pemenue 3amau:
® Ha ONpEACIICHUE JIMHEHHON 3aBUCHUMOCTH — HE3aBUCHUMOCTH BEKTOPOB, OIPEIECICHUE

0a3mca BEKTOpOB, OIpeJesieHHe KOOPAMHAT BEKTOpa B HOBOM Oazuce (pasiioskeHHue
BEKTOpa 10 0a3ucy), pelieHue 3a/1a4 ¢ SJKOHOMUYECKUM COJCPKAHUEM.

IIpakTyeckoe 3ansaTHe 9. JInHeiinbie onepaTopsl (2 yaca)

1. Jluneitple omepatopsl (oTOoOpaxkeHus, mpeoOpazoBanwms). JleHcTBHS Haa JMHEHHBIMU
omeparopamu. Marpuna JuHEHHOro omeparopa. Teopema 3aBUCUMOCTH  MEXKIY
MaTpHULlaMU OJTHOTO U TOTO K€ OllepaTopa B pa3HbIX 0a3ucax.

2. Pemenue 3amau:

e Ha Oompe/eNeHre JMHEHHOCTH 0TOOpaXkeHus1, 00pa3a BEKTOpa, MaTpUIIbl TUHEHHOTO
omneparopa,
®  BBINOJHEHUE JICHUCTBUI HaJ JIMHENHBIMH ONIEPATOPAMHU.

IIpakTnueckoe 3ansaTe 10. HaxoxkaeHue CcOOCTBEHHBIX 3HAYEHMHl M COOCTBEHHBIX
BEKTOPOB JIMHEHHOr0 onepartopa (2 yaca)
1. CoOctBeHHbIE 3HAa4YeHHS M COOCTBEHHbIE BEKTOpHI JIMHEHHOro omepatopa. JlnHelHas
MoJieNlb OOMEHa.
2. Pemenue 3amau:
® Ha HaxOXJeHHe COOCTBEHHBIX 3HAUEHUH JTMHEHHOTO oreparopa,
® HaXOXKJCHHE COOCTBEHHBIX BEKTOPOB JIMHEIHOTO onepaTopa

Pa3znen 3. AHaauTH4YecKasi reOMeTPHUs HA MJIOCKOCTH U B IPOCTPAHCTBE

IIpakTyeckoe 3ansaTue 11. IIpsamas TuHUS HA MJIOCKOCTH (2 Yaca)

1. Pa3znuuHble ypaBHEHMsI NPSMOM HA IUIOCKOCTH. YTOJN MEXIy HPSMBIMU, YCIOBHS
NapauIeIbHOCTH U NEPIEHANKYISIPHOCTH IPSMBIX, PACCTOSIHUE OT TOYKU A0 IPSIMON

2. Pemenue 3amau:
e PemieHue 3aa4 Ha HAX0XKICHHUE PA3JIMYHBIX BUIOB YPABHEHUH IIPSAMOM HA INIOCKOCTH
e Pemienue 3a1a4 Ha HAXOXKJAEHHUE YIJIa MEXY NPSIMBIMU
e Pemienue 3aga4 Ha OIpeieICHUE NAPAJIIETbHOCTH U IEPIEHAUKYISIPHOCTH MPSIMBIX

IIpakTyeckoe 3ansaTue 12. IIpssMas 1 MJI0CKOCTH B POCTPaHCTBe (2 yaca)
1. VYpaBHeHHS IUIOCKOCTH B TIPOCTPAHCTBE YTOJN MEXKIY IUIOCKOCTSIMH, YCIOBUS
NapaJUIEIbHOCTH U IEPIIEHUKYISIPHOCTH IBYX INIOCKOCTEH.
2. YpaBHEHUsS MPSIMOU B MPOCTPAHCTBE. YTOJ MEXKIY MPSMBIMH B IPOCTPAHCTBE. Y CIIOBHE
apaJUIEIbHOCTU U IIEPIEHIUKYIIIPHOCTH IIPAMBIX B IIPOCTPAHCTBE.
3. Pemrenne 3agau:
e Pecmenune 3ala4d Ha HaXOXICHUC pa3JIMYHbBIX BHUI0B ypaBHeHI/Iﬁ INIOCKOCTH B
MPOCTPAHCTBE
e Pemenue 3agay Ha HAXOXKICHHUE PA3JIUYHBIX BHUJIOB YpPaBHEHUU MpPSIMON B
MPOCTPAHCTBE
e Pecmenune 3aa4 Ha HaxOXIACHUC YIyla MCKAY MNOpAMbIMHU, Ha OMNPCACICHUC
NapauIeIbHOCTH U NEPIEHANKYISIPHOCTH NPSIMBIX

Pasznen 4. BBeaenne B aHAJIN3

IIpakTnyeckoe 3ansitue 13. Haxoxnenue cBoiicTB pynkuuu. (2 yaca)

1. OcnoBuble cBolicTBa pynkumu. Knaccudukanus ¢pynkunit. OCHOBHBIE 371€MEHTapHbIC
dbyakunn u ux rpaduku. Cnoxnas pynknus. O6patHas dyHkuus. OyHKM, 3a7aHHAS
HesiBHO. [IpeoOpa3oBanue rpagukoB QyHKITHIA.

2. Pemenue 3amau:

e uccienoBaHus QyHKIIMI HA MOHOTOHHOCTh
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e uccnenoBaHus QYHKIMM HA OTPAaHHYEHHOCTD
e uccrenoBaHus QYHKIMA HA YETHOCTb

IIpakTnyeckoe 3ansiTue 14. Boruncienne npeaenos pyHkumni. (2 yaca)

1. Tlpenen ¢pynkuuu B 6eckoneunoctu. Ilpenen ¢pynkuuu B Touke (mo Komm u mo I'eitne).
OcHOBHBIE TeOpeMbl O mpenenax GyHKIUNA. beckoHedyHo Manble B OECKOHEYHO OOJbIIHe
BEJIMYMHBI, MX CBOWCTBA. 3aMeuaTeNbHBIE Mpeaenbl. PackpbeiTHe HeonpeaeneHHOCTeH
Pa3IUYHBIX TUIIOB.

2. Pemenue 3amau:

e JloKa3aTenbCTBO MPEILIIOB 110 ONPEICTCHHIO

e Brruncnenue npezaena GyHKIUN Ha OECKOHEYHOCTH.
e Bruncnenue npenena GyHKIUU B TOUKE.

e PackpbITHE OCHOBHBIX HEONIPEIEIECHHOCTEHN

IIpakTnyeckoe 3ansaitue 15. UccaenoBanue pyHKumili Ha HempepbIBHOCTDb. (2 yaca)

1. HempepwsiBHOCTH (GYHKIIMI B TOYKe W Ha MHTEepBaie. Knaccudukaius TOYEK pasphiBa.
CgoiicTBa (yHKIMIA, HEMpPEephIBHBIX B TOYke. CBoWcTBa (YHKIMNA, HEMPEPHIBHBIX Ha
OTpE3KE.

2. Pemenue 3amau:

e lccnenoBanue (yHKIMI Ha HEMPEPHIBHOCTh
e OrnpenencHue TOUYEK pa3pbiBa

Pasznea S. Inddepennuanbuoe ucunciaenne GyHKiuii 0JHOM nepeMeHHOH

IIpakTnyeckoe 3ansaTue 16-17. Haxoxxaenus mpon3BoaHbIX QyHKIUH (4 yaca)

1. OmnpeneneHue NPOU3BOJHON, €€ TECOMETPUUECKHH, MEXaHWYECKHMH M IKOHOMUYCCKUN
cmbici. OcHoBHbIe TpaBuia auddepenuupoBanus. [IpousBoaHas CloXHOW U OOpaTHOM,
HessBHOM (GyHKIMA. Jlorapudmudeckoe muddepennupoBanne. VMcnonb3oBaHue MOHATHS
IIPOU3BOJHON B 3KOHOMUKE.

2. Pemenue 3amau:

Ha npumMeHeHne reoMeTpu4eckoro, 5KOHOMHUECKOTO CMbICIIA TPOU3BOIHOMN

Brruuciienue npon3BOAHBIX CIOKHBIX (QYHKIUH

Brruucnienne nponu3BOAHBIX HESIBHBIX (DYHKIIMN

Brruucrienne nponu3BOAHBIX 00OPAaTHBIX (PYHKITHIA

e [lpumenenue norapudmudeckoro audhepeHupoBaHUs

IIpakTnueckoe 3anstue 18. HccienoBanue (QyHKHMA ¢ NMOMOIILI) TPOU3BOAHOM M

nocrpoeHue rpapukos (2 yaca)

1. Tlpusnaku Bo3pacTaHusi U yObIBaHMS (PYHKIIUU. DKCTPEMYMbI (YHKIIMH, HEOOXOIMMOE U
JIOCTaTOYHBIE YCJIOBUS dKcTpemMyma (ynkumu. Hambombliee W HauMeEHbINEe 3HAYCHUS
byHKIMM Ha oTpe3ke. Brmyknocte rpaduka ¢GysHknuu. JloctaTodyHoe yciioBHE
BeIMyKJIOCTH  (pyHKIMH. Toukum mnepernba. HeobGxomumoe M JOCTAaTOYHOE YCIOBHS
nepern6a. AcuMntoTel GpyHkiuu. [IpuMeHeHne Mponu3BOIHON K UCCIEAOBAHUIO (DYHKIIHH
U TIOCTPOCHUIO ee TpaduKa: Cxema MOJHOTO HCCeA0BaHus (QYHKITUH.

2. Pemenue 3amau:

e lccnenoBanue (GyHKIIHIA C TOMOIIBIO IPOU3BOAHOM U MTOCTPOEHHE TpadKOB
e HaxoxJeHre HauMEeHBIIero U HauOOJBIIEeTo 3HAUYCHUS QYHKITUI

Pa3nesa 6. ludgdepenunanbHoe ncuuciaeHue GyHKIME HECKOJIbKUX NMepeMEeHHbIX

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

yaca)

1. ®ynkmuum  aByX  nepeMeHHbIX. JluHMM  ypoBHs.  YacTHblE  TPOM3BOAHBIE U
muddepeHpyeMocTs  (QYHKIMM JIBYX MEPEMEHHBIX. OJKCTpeMyM (GYHKIHUH JBYX
nepeMeHHbIX. Heo0xoammoe u 10CTaToYHOe yCI0BHE SKCTPEMYMA.

2. Pemenue 3amau:
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e HaxoxxaeHue 4acTHBIX MIPOU3BOIHBIX (QYHKIIUH JIBYX ITEPEMEHHBIX
e HaxoxaeHue skcTpeMyMa (QYHKIUHU JIBYX EPEMEHHbIX

Paznen 7. UnTerpajibHoe ucumncjieHne

IIpakTyeckoe 3ansaTue 20. Haxosknenue HeonpeaeJeHHbIX HMHTErPaJIoB . (2 yaca)
1. Heomnpenenennslii wHTErpan. ['€OMETpUYECKHUN CMBICT HEONPEIEIECHHOTO HHTETpaa.
CBolicTBa HeolpeaeaeHHOro nurerpana. OCHOBHBIE METO/bI UHTETPUPOBAHUS.
2. Pemenue 3amau:
e HenocpeacTBEeHHOE UHTETPUPOBAHHUE.
e lnTerpupoBaHue METOAOM 3aMEHBI IEPEMEHHOMN.
o HaXO)KI[eHI/Ie HWHTCIpaJIOB MCTOJAOM MHTCTPUPOBAHUS 10 YACTAM.

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

1. OnpeneneHublii UHTETpaAI. ['€OMETPUYECKUN M SKOHOMUUYECKHH CMBICT OIPEAEICHHOTO
uHTerpasia. (CBoiCTBa  ONpEAENEHHOr0 UWHTErpaja. BblunMciieHue OnpeeIeHHOro
MHTETpaa

2. Pemenue 3amau:

e Briunciienue onpeaeneHHOro HHTErpaia Ha OCHOBaHUU OTIpeIeNICHUs] HHTerpasa.

e Bbriuncienue onpeaeneHHOro MHTErpajga METOJAOM 3aMEHbI MEePEMEHHOM U METOJIOM
HWHTCTPUPOBAHUA 11O YaCTAM.

e [lpunoxeHue onpeaeseHHOro HHTerpaa.

IpakTuyeckoe 3ausaTue 22. Haxoxaenne HecoOCTBEHHBIX M IBOMHBIX HHTErpajios . (2

yaca)

1. Heco6crBennsie uaterpaisl | u Il poma. Cxonsmuiics 1 pacxomsIuiics HECOOCTBEHHBIN
MHTErpall. J|BOliHbBIE UHTETpalIbl, UX CBOMCTBA. OCHOBHBIE Cllydyau BBIYUCIICHUS JBOMHOIO
WHTErpajia B MPSAIMOYTOJIBHBIX KOOPJANHATAX.

2. Pemenue 3amau:

e Bruncienue  HeCOOCTBEHHOro  MHTerpajga ¢  OECKOHEUYHBIMH  MpeaesiaMu
WHTETPUPOBAHUSI.

¢ Brruncnenue HecOOCTBEHHOTO UHTETPANIa OT Pa3pbIBHON (YHKITHH.

e BrluncieHne IBOMHBIX HHTErPAJIOB

Pasznen 8. Inddepennuanbubie ypaBHeHus. Psabl

IIpakTnyeckoe 3ansaTHe 23-24. Pemenune audgepeHUNaIbLHBIX ypPaBHeHUIl NepBOro

nopsiika . (4 yaca)

1. OObixkHOBeHHBIE TU(depeHaTbHble YpaBHEHHU HepBoro mopsiaka. OOmiee W yacTHOe
pemenue. 3amada Komm. Bumer nuddepeHnmanbHbIX ypaBHEHUN MEPBOTO TOPSIKA, MX
pelIeHuE.

2. Pemenue 3amau:

e Pemenne muddepeHInaNbHBIX ypaBHEHUH C pa3JeIEHHBIMH U Pa3JIeNsIOUIMUCS
NIEPEMEHHBIMH.

e Pemenue ogHOpoIHBIX AU depeHInanbHbIX YpaBHEHHI IEPBOTO MOPSIIKA.

e Pemenue muHEHHBIX AU EpEHIINATBHBIX YPaBHEHUN TTEPBOTO MOPSIIKA.

e Pemenue ypaBuenus bepuyninu

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

1. Omnpenenenue uucinoBoro psna, cymma psaga. Teopema (HeoOxomumbrii mpusHaK
CXOIMMOCTH psifa), CJIEACTBUE M3 TEOPEMbl O pacxoguMocTu psna. Jloctarounbie
MPU3HAKU CXOAMMOCTH 3HAKOTIOCTOSTHHBIX PSIIOB.

2. 3Hakouepeaylouiecss W 3HAKONEPEMEHHBIE  PSAbL. [IpusHak  cXOIMMOCTH
3HaKouepeayromerocs psaa (mpusHak JleiiOuuma). AGCOMIOTHAS M YCIOBHAS CXOJUMOCTH

3. Pemrenne 3agau:
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¢ Ha HaxXOXIACHUA CYMMBI psia
¢ Ha UCCIICAOBAHUC CXOAUMOCTH 3HAKOIIOCTOAHHBIX PAI0OB
® Ha UCCIICAOBAHUC CXOANMOCTHU 3HAKOUCPCAYIOIINXCA PSIOB

4.4.Coaep:xaHue caMOCTOATEIbHOH PadoThI

Pazneal. Anredpa maTpun

Tema 1. MaTpuusl
1. JluneitHast 3aBUCUMOCTh CTPOK MaTPHIIBI.
2. BrIoiHeHne TUITOBLIX 3aaHUH 10 TEME

Tema 2. O0paTHast MaTpuna

1. DnemenTapHbIe MPeoOPa30BaHUSA MATPULIBI. DKBHUBAJICHTHOCTh MaTPHII.

2. Panr matpuiisl 1 crocoObl ero BeruuciaeHus. CBOHCTBa paHra MaTpuIlbl. ba3sucHbIi MUHOD
MaTpulsl. Teopema o0 paHre MaTpULIbL.

3. BrimosHeHne THIIOBBIX 3a0aHUN 10 TEME

Tema 3. CucreMbl JTHHEHHBIX aJredpanyecKuX ypaBHeHHU

1. Tlpumenenme meromoB ['aycca m XKopmano — l'aycca K pemieHWIO CHCTEM JIMHEHHBIX
YpaBHEHUM.

2. BrImosHeHWE TUIIOBBIX 3aaHUI 10 TEME

Tema 4. UcciienoBanue cuCTeMbl M JTHHEHHBIX YPABHEHH ¢ N HEN3BECTHBIMU

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

3. BrimosnHeHne THIIOBBIX 3a0aHUN 110 TEME

Pasznea 2. BekTopHasi anreopa

Tema 5. Dj1eMeHTBI BEeKTOPHOI aJiredpbl

1. BektopHoe TpoW3BEIEHHWE BEKTOPOB, €ro CBOWCTBA. BBIpa)keHHE BEKTOPHOTO
MIPOU3BEJICHUS Yepe3 KOOPIUHATHI BEKTOPOB.

2. CMmemaHHOE TIPOW3BEICHUE BEKTOPOB, €ro CBOWCTBA. BpIpakeHHWE CMEIIaHHOTO
MIPOU3BEJICHUS Yepe3 KOOPIMHATHI BEKTOPOB

3. BrimosHeHne THIIOBBIX 3a0aHUN 10 TEME

Tema 6. JInHeliHble BeKTOPHbIE IPOCTPAHCTBA

1. Tlepexom k HOBOMY ©0a3ucy B JHMHEHHOM TIPOCTPAHCTBE. 3aBUCUMOCTh MEXKIY
KOOpJMHATAMH BEKTOPA B pa3HbIX Oa3ucax.

2. BrImosHeHWE TUIIOBBIX 3aaHUI 10 TEME

Tema7. JInneiinble 0TOOpaKeHUs!
1. Jluuetinas mozeis OOMeHa.
2. BrIoiHeHne TUITOBLIX 3aaHUH 10 TEME

Paznen 3. AHaauTuyeckasi reoMeTpus Ha IJIOCKOCTH U B MPOCTPAHCTBE

Tema 8. JInnus HA MJIOCKOCTH

1. Kpussie Broporo nmopsiaka. OxkpyxkHocTs. KaHonndeckoe ypaBHeHue. CBOWCTBa KPUBOM,
OCHOBHBIE XapaKTEPUCTUKHU.

Omnunc. Kanonndeckoe ypaBHeHre. CBOMCTBA KPUBOW, OCHOBHBIE XapaKTEPUCTUKHU.
l'unep6ona. Kanonnueckoe ypaBaenue. CBOWCTBa KPUBOMl, OCHOBHBIE XapaKTEPUCTHKH.
[Tapa6ona. Kanonndeckoe ypaBHeHue. CBONWCTBAa KPUBOM, OCHOBHBIC XapaKTEPUCTUKH.
OOnacTp pemieHH JUHEHHBIX HEpaBEHCTB. [paduyeckuil METOJ| PEIICHUS CUCTEMBI
JUHEHWHBIX HEPABEHCTB C ABYMS Hen3BeCTHBHIMU. OOJACTh pENIeHUN CHCTEMbl JIMHEHHBIX
HEPABEHCTB.

alrwn
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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. 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. 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 3aaHUI 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 3HA4YCHHS (QYHKIIMM Ha OTpe3Ke. AJTOPUTM OTBICKaHHS
HarOOJIBIIET0 ¥ HAMMEHBIIETO 3HAYCHUI HEMPEPHIBHON (YHKIIUU 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 3aJaHHUH 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 OCYLIECTBIISIIOTCS 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. Ilnapesa I'.B., Bricmas maremaTuka: METOAMYECKHE PEKOMEHIAIMU I10 OpTaHU3aINH
camocTosaTeNnbHON padoTel obyvaronuxcs / I'.B. [Ilrapesa. — Cumdeponons: AHO «OOBO»
«YHUBEPCUTET SKOHOMMKH U yrpasieHus», 2021. — 58c.
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. IInapesa, I'. B. Bricias maremaTnka (iuHeiHas anredpa) : METOAMYECKUE yKa3aHHUS K
BBITIOJIHEHUIO TUIOBBIX pacyeToB. /s HampaBienui moarotoBku 38.03.01 DxoHomuKa,

38.03.05 busnec-unpopmatuka (kBamudpukanus — OakanaBp) / I'. B. IllnapeBa. —
Cumdbepomnons : YHUBEpCUTET SKOHOMHKH 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. — Cumdeponons : YHHUBEPCUTET SKOHOMUKHU WU
ynpasnenusi, 2020. — 74 c¢. — Texkcr : snexrpoHHbid // I{udposoit oOpa3zoBaTeIbHBIN

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

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

Cumpeponons : YHHBEpCHUTET 3KOHOMHUKHM W ympasienus, 2022. — 108 c¢. — Tekcr :
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) ocnosHasn qumepamypa:
. 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. CucreMpl THHEHHBIX YpaBHEHHUH : yueOHOE mocooue
/ M. H. Muxum, C. I1. Kypauna. — Mocksa : Aii [lu Ap Meaua, 2022. — 91 ¢c. — 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. —  Pexum  gocTyma: uis  aBTOPHU3HP.
MOJIb30BaTENEN

. boponuna, E. b. Marematudeckuii anayims : yaeOHoe nocoodue / E. b. boponuna. — 2-¢ usp.
— Caparos : Hayunas knura, 2019. — 159 c. — ISBN 978-5-9758-1745-7. — TekcT :
anexktpoHHbid // I{udposoit obpazoBarenbubiii 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.
M0JIb30BaTENEN

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 obpazoBaTensHbii pecypc IPR
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SMART : [caiit]. — URL.: https://www.iprbookshop.ru/94445.html. — Pesxum goctyna: mist
ABTOPHU3UP. MOJIH30BATENCH

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

4. KonnoBa, JI. II. Maremarnueckuii aHanu3. IIpakTHKO-OpMEHTHPOBAaHHBIH Kypc C
dJIEMEHTaMHU KEHCOB : y4eOHHUK Jyis OakanaBpuara Mo HampaBlieHHs M ToarotoBku 38.03.01
«Oxonomuka» 1 38.03.02 «Meunemxment» / JI. I1. Kounosa, A. A. Peinos, U. K. Crenansm.
— 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 o6pamenus: 18.06.2022). — Pexxum nocryma:
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: 3JIeKTPOHHBIIA.
2. Iludpomoit oOpazoBatenbHBId pecypc «IPRsmarty: odumumansubii caiit. — URL:

http:// www.iprbookshop.ru/ — Tekcr: 35eKTpOHHBIA.

3. becmarnas snekTpoHHas Oubnuoreka oHnaitH «EauHOe OKHO OCTyma K 00pa3oBaTeIbHBIM
pecypcam»: odunmanbHbiii  caiit. — URL: http://www.window.edu.ru — Tekcr:
3JIEKTPOHHBIMN.

4. DnexkTpOHHBIM CHpaBOYHUK MO Matematuke «[lpukmanHas Marematuka»: O(UIIMATBHBIN
caiit. — URL: http://www.pm298.ru/ — TekcT: 31eKTpOHHBII.

9. MeTonuyeckue YKa3aHUs 1l 00y4al0IIUXCA
110 OCBOCHHIO TUCIHUILINHEI

IIpu npoBeneHuil JNEKIMM, CEMUHAPCKUX (MPAKTUYECKUX) 3aHATUH, CAMOCTOSITEIbHOU
paboTe 0OydaroUIMXCsl NPUMEHSIOTCS MHTEPAaKTUBHBbIE ()OPMBI MIPOBEACHUS 3aHATHI C LIENbIO
HOTPYKEHUsSI 00y4aloIUXCs B pealbHYIO aTMocdepy NpodecCHOHAIBHOTO COTPYIHUYECTBA IO
pa3pelieHnIo nIpobaeM, ONTUMAIbHON BBIPAOOTKH HABBIKOB M KauecTB OYyIyIIEro CHelUaInucTa.
WuTepakTuBHbIE (POPMBI IPOBEICHUS 3aHATHI MPENOIaraloT 00y4eHue B COTpyiHu4ecTBe. Bee
YY4aCTHUKHA 00pa3oBaTesbHOTO Tpoliecca (mpernogaBaTelb U 00yJaronuecs) B3auMOIeHCTBYIOT
Jpyr ¢ Opyrom, oOMEHHBAIOTCA MH(pOpPMaLKel, COBMECTHO PELIAIOT MPOOJIEMBbI, MOACIHPYIOT
CUTYALHIO.

B yueOHOM mporecce UCTONb3YIOTCS HHTEPAKTUBHBIE (DOPMBI 3aHATHIA:

- TBOpYECKOE 3aJaHKe. BhIOIHEHNE TBOPUECKUX 3aJaHUi TpeOyeT oT o0yyarolerocs
BOCIIPOM3BEICHHE TIOJIYYEHHOM paHee uH(opMaIu B ¢popme, ONpeaessieMoil IpernoiaBaTesem,
U TpeOyrolel TBOPUECKOr0 MOIX0/a;

- TpymnmnoBoe o0cyxaeHue. I'pynnoBoe obcyxaeHne Koro-i1udo Bompoca HampaBiIeHO Ha
JOCTMD)KEHUM JIy4YIIEro B3aUMOIIOHMMAHUS M CHOCOOCTBYET Jy4YIIEMY YCBOECHUIO HM3y4aeMOro
MarepHaa.

B xozme ocBoeHUs ITUCHMIUIMHBI MIPU NPOBEIEHUM KOHTAKTHBIX 3aHATUH HCHOJIb3YIOTCS
cienytomme (HopMel 00yueHHs, crocoOCTBYyOmUE (OPMHUPOBAHUIO KOMIIETEHIIMMA: JICKIHH-
TUCKYCCHM; Kec-MEeTOA; pellleHHe 3a/la4; CUTYallMOHHBIH aHaiu3; oOcykaeHue pedeparoB U
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JIOKJIA/IOB; pa3pabOTKa rPyMIOBBIX MPOEKTOB; BCTPEUYH C MPEICTABUTEISAMHU FOCYJapCTBEHHBIX U
OO0IIECTBEHHBIX OpraHU3aIHil.

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 HCIIOJIB3YyeTCs Cleayloliee
pOrpaMMHOE 0OecIIeueHHe:

*mporpamMMel, oOecrmeuuBaromue Aoctyn B cetb  «MHTepHer»  (Hampumep,
«Googlechrome»);

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

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

*TaOmuaHBIN nporeccop (Hampumep, «Microsoft Excel»).

11. Onucanue MmaTepuajibHO-TEXHUYECKOT0 o0ecneyeHusl, He00X0TUMOro sl
ocyuiecTBJIeHHs 00Pa30BaTeIbLHOIO MPOIEecca MO0 JUCHUILINHE

I[J'DI npenoaaBaHusl JUCHUIIIINHBI TPCGYIOTCH CIICUAJIbHBIC MAaTCPHAJIbHO-TCXHUYCCKHC
cpeacTtBa (KOMIBIOTEpHBIE KIACChl M T.M.). BO BpeMsi JEKIMOHHBIX 3aHATHH, KOTOpHIC
IOPOBOJATCS B OONIBIION ayJUTOPUHU, HCIIOJIB30BaTh MPOEKTOpP JUIA JEMOHCTpAIMM CJaiI0B,
cXeMm, TaOJIMII M TPOYero marepuaina, MyJIbTHMeAuiiHbIe mpoekTophl Epson, BenqViewSonic;
9KpaHbl I TPOEKTOPOB; HOYTOYKH Asus, Lenovo, MUKPO(hOHBL.
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