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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
pEIICHHs TOCTABJICHHBIX YIIPaBICHUYECKHUX 3aad.

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-1.13HaeT OCHOBBI CHCTEMHOIO IIOAXOJa K

OCYIIECTBIISATh MMOUCK, |OCYIIECTBICHUIO TIOWCKA, KPUTHYECKOTO aHalin3a |
KPUTUYECKUM aHAJIW3 M |[CMHTEe3a WH(OpMAIMU JUIsl pEIIeHUs] MOCTaBICHHBIX
cuHTe3 uHbopMaIuy, [3agad,

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

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

2.Mecto qucuuniuHbl B cTpyktype OIIOII 6akanaBpuara

Jucuuminza 51.0.09«Breicias MaTeMaTHKa» OTHOCHTCS K 00sA3aTeIbHOM YacTH Ooka 1.
«Incummmnsl (Moxynu)» yaeoHoro miana OITOIT 6akanaBpuaTa o HampaBJICHUIO TOATOTOBKH
38.03.02 Menemxkment. JucnumiuHa «Bpicmias MmaTeMaTHKa» HW3ydaeTcsl 0O0ydaronMMUC
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
JTUCUUILIINH: «Makpo3KoHOMHKa», KMUKPOIKOHOMUKAY, « IKOHOMETPUKA»

3.00beM AUCHUILIMHBI B 324€THBIX €IMHHUIAX C YKA3aHHEM KOJMYECTBA aKaJeMHYeCKUX
4YacoB, BbIIeJeHHbIX HA KOHTAKTHYI0 pa6oTy o0y4aloluxcs ¢ npenojaasaresieM (1o BUIamM
3aHATHUH) MHA CAMOCTOSITEILHYI0 Pa00Ty 00y4ar0IHXCs

O6mmas TpymoeMkocTh (00beM)aucuurinabl coctaBiseT 10 3aueTHbIX enuHUI (3.€.), 360
aKaJeMHYECKUX YacoB.

3.1. O0béM TMCHUILUIMHBI 110 BUAAM Y4eOHbIX 3aHATHH (B Yacax)

st ounoii popmbl 00yUeHH st
O6mast TpyaoéMKOoCTh AucuurInHbl coctaBiseT 10 3auérHbix eaunaui 360 yacos
O0BEM TUCHUTIINHBI Bcero yacos




OO11ast TPyA0EMKOCTh IUCIUILITUHBI 360
KonrakTHas pabora 96
AynuTtopHas padora(Bcero): 96
Jlexmun 46
CeMHHApBI, TPAKTHYCCKUE 3aHSATHSI 50
CamocrosiTenpHast paboTa oOydaronuxcs (BCero) 228
Kypcosast pabota -

3auer +

DK3aMeH 36

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

O0BEM TUCHUIIINHBI

Bcero yacos

OO611ast TPyA0EMKOCTh TUCITUTUTHHBI 360
KonrtakTHas pabora 78
AynautopHas paboTta(Bcero): 78
Jlexmun 36
CeMuHapbI, TPAKTUYECKUEC 3aHATHUS 42
CamMocTosiTenbHast paboTa o0y4aronuxcs (BCero) 246
Kypcosast pabota -

3auer +

JK3aMeH 36

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

4.1. Pa3ngesnl AMCHMINVIMHBI ¥ TPYAOEMKOCTh IO BHaM Y4eOHbIX 3aHATHI (B
aKaJeMHU4ecKHX Yyacax)

HanmeHoBaHMe TeMbl Bcero KosaunuyectBo 4yacos
KonrakTHas paGora Bueayaur.
=2 padora
% o Q Jlekuun | Ilpaktuyec | Camocr.
é = g KHe padora
o o o o o o o o
S| 1 28 8|8 8
Sloc | o |° |0
Pa3nen 1. Anredpa maTpuig 56 56 8 8 12 10 36 38
1. |Marpwuiibt 10 10 2 2 2 2 6 6
2. |O0paTHas maTpuIa 14 14 2 2 2 2 10 10
3. |Cucrtembl JMHEHHBIX } 14 14 2 2 4 4 8 8
areOpanyecKnx ypaBHEHUH




4. |HccrnemoBaHue CUCTEMEI M

JUHEHWHBIX YpaBHEHUHN C n 18 18 2 2 4 2 12 14
HEU3BECTHBIMU

Pa3znesa 2. BekropHas anreopa 48 48 8 6 8 8 32 34

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

6. |JIuneiiHbIe BEeKTOpHBIE 16 16 5 2 5 2 12 12
IPOCTPAHCTBA

7. |JluneitHbie 0TOOpaXKECHUS 20 20 4 2 4 4 12 14

Pasznen 3. AHanuTnyeckasi reoMeTpusi 40 40 4 2 4 0 32 38

HA MJIOCKOCTH M B IPOCTPAHCTBE

8. |JIuHus Ha mIOCKOCTH 20 20 2 2 2 0 16 18

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

Pasznen 4. Beeaenue B aHAJIU3 34 34 6 6 6 6 22 22

10. | ®ysKIMN 12 12 2 2 2 2 8 8

11. |ITpenenst pyHKIMiA 12 | 12 2 2 2 2 8 8

12. |HenpepbIBHOCTH (hyHKITHI 10 10 2 2 2 2 6 6

Pa3znen 5. JAunddepennuanbHoe

UCYHCJIeHHE (yHKuuMii oaHoii| 46 46 6 6 6 6 34 | 34

nepeMeHHOn

13. |[IpousBonHas u auddepeHiman 2% 26 4 4 4 4 18 18
byHKIUHA

14. | ITpunoxeHue Tporu3BOIHON 20 20 2 2 2 2 16 16

Paznen 6. JAuddepennuanbHoe

HcUHucJeHHe (YHKIUA Heckoabkux| 16 16 2 2 2 2 12 12

nepeMeHHBbIX

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

Pasznes 7. UHTErpajibHOE HCUMCIEHHE 50 50 6 4 6 6 38 40

16. | ITepBooOpaznas byHKIMSA T 18 9 2 9 2 14 | 14
HEOIPEEICHHbI UHTETpal

17. |OnpeneneHublil HHTETpa 18 18 2 2 2 2 14 14

18. |HecobcTBEeHHBIE u JBOITHBIC 14 14 9 2 2 10 12
WHTETPaJIbl

Pazgen 8. ludgdpepenuuanbubie

ypasHenus. Pab1 34 34 6 2 6 4 22 28

19. | luddepenunanbubie ypaBHEHHS 29 29 4 2 4 4 14 16
NIEPBOT0 MOPsIKA

20. |YucroBbie U CTETICHHBIE PSJIBI 12 12 2 2 8 12
Bcero no mucrumnite 324 | 324 | 46 36 50 42 | 228 | 246
KonTpons 36 36
Hroro 360 | 360 | 46 36 50 42 | 228 | 246

4.2. CopeprxaHue JMCHMILIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM(pa3aejam)

Pasznenl. Anredpa maTpun




Tema 1. MaTpunsl.

enu n 3a1a4n TUCHMIUIMHBIL.

[TonsiTre MaTpuiibl, OO BUI MaTpuIlbl. PaBHble MaTpuilsl. Buabl Mmatpull. JInHeliHbie
ONepalvy HaJ MaTPULIAMH: CIIOKEHUE MAaTpUl, YMHOKEHHME MaTpulbl Ha yucio. CBOMCTBa
onepanuii. Onepanuu HaJ MaTpULIAMU: TPAHCIIOHMPOBAaHHE, YMHO)KEHHE MaTpul. CBolicTBa
onepauuii. JInHeitHas 3aBUCUMOCTb CTPOK MaTPHIIBI.

Tema 2. O0paTHasi MaTpHIIa

Omnpenenurenu KBaApaTHBIX MaTpuil. CrIOCOOBI BBIYMCIICHUS ONIpeneauTenei 2-ro, 3-r0 u
BeICIIMX MOpsAAKoB. CBoicTBa ompenenuteneii. MuHOpel U anredpanyeckue JONOJIHEHUS K
JJeMeHTaM. BeiuncieHne omnpenenuTeNs pa3joKeHHeM I0 CTpoke (crondiry) (Teopema
Jlamnaca).

OO6parnas maTpuia. AJTOPUTM BBIYUCIICHHUS 00paTHON MaTpuIlbl. PereHne MaTpuaHBIX
ypaBHeHui Bujia AX=B, XA=B.

DnemMeHTapHbIe MpeoOpa30BaHUsl MATPUIIbl. DKBUBAJICHTHOCTh MaTpHIl. PaHr MaTpuIlbl U
crocoObl ero BbruncieHus. CBoiicTBa panra matpuilsl. basucHeiii MuHop matpuisl. Teopema o
paHre MaTpHIIbL.

Tema 3. CucreMbl JTHHEHHBIX ajJredpanyecKuX ypaBHeHHI.

Cucrembl nuHeWHbIX anreOpamdeckux ypaBHeHuil (CJIAY). Pemenne CJIAY. Bunbl
CJIAY. Pemenue cucteM IUHEMHBIX YpaBHEHHH METOIOM OOpaTHOW MaTpullsl. Teopema
Kpamepa. Pemienne cucrteM nuHeHbIX ypaBHeHU MeTosioM Kpamepa.

Pemrenne cucrem NMHENHBIX ypaBHeHUN MeToaoM l'aycca. Pemenue cucrem JIMHEHHBIX
ypaBHeHui metoaoM JKopaano — ["aycca. [Ipumenenne meronoB ['aycca u XKopaano — INaycca k
PELICHUIO CUCTEM JIMHEHWHBIX YPABHEHUN.

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

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

OOmmii MopsAAOK pelIeHUs CUCTeMbl JHHEWHBIX YypaBHeHHH. Pemienue cuctem m
JUHENHBIX YPAaBHEHUH C N HEU3BECTHBIMM B CIIydae, €CJIM PaHl CHCTEMbl MEHBILIE YHCIIA
HEU3BECTHBIX.

CucreMbl TMHEUHBIX OJHOPOJIHBIX ypaBHEHU. DyHIaMEeHTaIbHasi CUCTEMA PELICHHIA.

Monens JIeoHThEBa MHOTOOTPACIIEBOM IKOHOMUKH (OaTaHCOBBIN aHAIIN3).

Pa3nea 2. BekTopHas anredpa

Tema 5. D1eMeHTBI BEKTOPHO aJredpsbl

Bekrop Ha IUIOCKOCTH M B NIpOCTpaHCTBE. JIMHEHHBIE OIEpalMu HAJX BEKTOpaMU B
reomerpuueckoir gopme. [lonarue 6azuca BEKTOPOB B MPOCTPAHCTBE. PasnmolkeHne BEKTOpa 1o
6a3ucy. OpToHOpMUPOBaHHBIN 0a3uc B mpocTpaHcTBe. [IpsMoyronpHas cucreMa KOOpAMHAT B
npoctpaHcTBe. PasznokeHue BekTOpa IO OPTOHOPMHPOBAaHHOMY Oa3uCy B IPOCTPAHCTBE.
Jlunelinble onepanyu HaJl BEKTOpaMU, 33JJaHHBIMU KOOPIMHATAMH.

CkangpHoe TpOM3BEACHUE BEKTOPOB, €ro CBOWCTBA. BbIpakeHHEe CKaJIpHOIO
IIPOU3BEJICHNS 4Yepe3 KOOPAWMHATHI BEKTOPOB. YTOJd MEXJIy BEKTOpamMHu. Y CIOBUSA
KOJUIMHEAPHOCTH M OPTOTOHAJIBHOCTH BEKTOPOB. BEKTOpHOE NpOM3BENEHUE BEKTOPOB, €O
CBOICTBAa. BhIpaskeHrEe BEKTOPHOTO MPOU3BEAECHUS Yepe3 KOOPAUMHATHI BEKTOPOB. CMelIaHHOE
IIPOU3BEICHUE BEKTOPOB, €r0 CBOMCTBA. BbIpa’keHHME CMEIMIAaHHOTO NPOU3BENEHHUS Yepe3
KOOPJIMHATHI BEKTOPOB

Tema 6. JInHeliHble BEeKTOPHbIE MPOCTPAHCTBA

N — MepHBI BekTOp. JIMHEHHbIE onepainuu Haa N — MEpHBIMU BeKTOpamu. JInHeiHas
3aBUCHUMOCTh M HE3aBHCHMOCTH BEKTOPOB. JIWHelHOe (BEeKTOpHOE)IpOCTpaHCcTBO. basuc u
pa3MEpHOCTh JIMHEMHOTO TMpocTpaHcTBa. EBKINWIOBO mpocTpaHcTBO. JIMHEWHOE N-MepHOe
pocTpaHcTBO. bazuc u pasMepHOCTH N-MEPHOTO JIMHEWHOI0 IIpocTpaHcTBa. [lepexon k HOBOMY
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0a3ucy B JIMHEHHOM MPOCTPAHCTBE. 3aBUCHMOCTh MEXIY KOOPJWHATAMHU BEKTOpPA B Pa3HBIX
Oaszucax.

Tema7. JInneiinble 0TOOpaKeHUSsI

Jluneiinpie omeparopsl (oTOOpakeHHs, TmpeoOpa3zoBaHusi). [lelicTBUS Haa JTUHEHHBIMU
omneparopamu. Marpuna JIMHEHHOro omeparopa. TeopeMa 3aBUCUMOCTH MEXAy MaTpULaMu
OJIHOTO M TOTO JK€ oreparopa B pa3HbIx Oa3ucax. (CoOCTBEHHbIE 3HAYCHHUS U COOCTBEHHBIC
BEKTOPHl JIMHEWHOTO omepatopa. HaxokneHne COOCTBEHHBIX 3HAYCHHH W COOCTBEHHBIX
BEKTOPOB JIMHEHHOTO orepaTopa. JInHeitHas Moaeb oOMeHa.

Pazgen 3. AHaauTuyeckasi reoMeTpHs Ha MJIOCKOCTH U B POCTPAHCTBE

Tema 8. JInnus HA MIOCKOCTH

JIuHMs Ha TJIOCKOCTU. YpaBHEHUE JIMHUM Ha IUIOCKOCTH. YpaBHEHHUs MpsSIMOMl Ha
IUIOCKOCTH. YpaBHEHHE MNPSAMON € YIJIoBbIM Koddduuuentom. OOuiee ypaBHEHHE MPSIMOIL.
YactHble ciydan 00IIero ypaBHEHHS NMPSMON. YpaBHEHHUE TIPSIMOM, TIPOXOIAIIEH Yepe3 TaHHYIO
TOYKY B JJaHHOM HAIPABJIICHUU. Y paBHEHUE NPAMOH, NIPOXOIALICH Yepe3 ABe TOYKU. Y paBHECHUE
MpSMOM B OTpe3Kax. Y paBHEHHUE MPIMOi, TPOXOIAIEH Yepe3 TaHHYIO0 TOUKY NMEPIEeHINKYISIPHO
JAHHOMY BEKTOpY. YTOJ MEXIy NPSAMBIMH. Y CIOBHE MAapajUIEIbHOCTH U NEPIEHIUKYIIPHOCTU
NpsAMBIX. PaccTostHuE OT TOUKHU 10 TPSIMOM.

Kpussie Broporo nopsaka. OkpyxHocTb. KanHoHnueckoe ypaBHeHue. CBOWCTBa KpUBO,
OCHOBHBIE XapakTepucTuku. Jiuunc. Kanonnueckoe ypaBHeHue. CBOMCTBa KPUBOM, OCHOBHBIE
xapaktepucTuku. ['mnepboma. Kanonuueckoe ypaBHeHue. CBoilcTBa KpHBOH, OCHOBHBIE
xapakrepuctuku. Ilapabona. Kanonmdeckoe ypaBHeHue. CBOWMCTBAa KPHUBOH, OCHOBHBIE
XapaKTEPUCTUKH.

Tema 9. IIpsiMmasi ¥ MJIIOCKOCTH B MPOCTPAHCTBE

VYpaBHEHHE IUIOCKOCTH B IPOCTPAHCTBE, NPOXOAAIIEH uepe3 JaHHYI0 TOYKY
NEPIEeHIUKYIAPHO TaHHOMY BekTopy. O01iee ypaBHEHHE MIIOCKOCTH B IMPOCTpaHCTBE. YacTHbIE
cilydyau OOILEro ypaBHEHHUs IUIOCKOCTH. YPaBHEHHE IUIOCKOCTH B MPOCTPAHCTBE, MPOXOASIICH
yepe3 TPU JaHHbIE TOYKH. YPaBHEHHUE IUIOCKOCTH B MPOCTPAHCTBE B OTPE3KAX. YTOJI MEKIY
IUIOCKOCTSIMH, YCJIOBUS ApAJUIEIBHOCTH U NEPIEHIUKYISIPHOCTU ABYX IIOCKOCTEH.

Kanonnueckoe ypaBHeHHE TpSIMOM B TPOCTPAHCTBE. YpaBHEHHE TMPAMOM B
IPOCTPAHCTBE, MPOXOZsmel depe3 nBe Touku. OOmiee ypaBHEHHE NPSIMOM B MPOCTPAHCTBE.
[Tepexon ot oOuiero ypaBHEHUS K KaHOHHMYECKOMY. YTOJI MEXKAYy HPSIMBIMU B IPOCTPAHCTBE.
VYcnoBre napayuieabHOCTH U NEPIEHANKYISIPHOCTH IPSMBIX B IPOCTPAHCTBE.

Brimykiieie  MHOKECTBa B N-MEpHOM TpocTpaHcTBe. OOJacTh PEIICHWH JIMHEHWHBIX
HepaBeHCTB. ['papuueckuii MeToa peleHHs CUCTeMbl JIMHEHHBIX HEpPaBEHCTB C JABYMs
Heu3BecTHbIMU. O0IacTh pelIeHU CUCTEMBI M JIMHEHHBIX HEPABEHCTB C N HEU3BECTHBIMHU.

Pasznen 4. BBeaenne B aHAJH3

Tema 10. ®ynxkuun

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

[lonatne w™HoOXecTBa. OCHOBHBIE TIOHATHS TEOpUM MHOXeCTB. Omepanuu Haj
MHOkecTBaMU. OCHOBHBIE YHCIIOBbIE MHOXKECTBA.

[lonarue ¢ynkuuu. CnocoObl 3amanus (yHkuH. OCHOBHBIE CBOWCTBA (YHKIHUU.
Knaccudukanmst dyakuuii. OCHOBHBIE 3jeMeHTapHble (QyHKIMH U ux rpadukn. CroxHas
¢ynkuus. OOparnas ¢ynkuus. DyHkuus, 3amaHHas HesiBHO. IlpeoOpa3oBanue rpadukoB
dbynakuumii. [[pumenenne QyHKIUN B SKOHOMUKE.

Tema 11. Ilpenesas! 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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Pa3znenl. Anredpa maTpun

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 — wmepHsli BekTOp.JIMHENHOE n-mMepHOE NpocTpaHCTBO. JIMHENHAsT 3aBUCUMOCTb H
HE3aBHCHMOCTb BEKTOPOB. 3aBHUCHUMOCTb MEXIYy KOOPIMHAaTaMH BEKTOpPA B DPa3HBIX
Oazucax.

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

0a3nca BEKTOpOB, OIpeaesieHHe KOOPAMHAT BEKTOpa B HOBOM Oasuce (pasiioskeHHue
BEKTOpa 10 0a3ucy), pelieHue 3a/1a4 ¢ SJKOHOMUYECKUM COJCPKAHUEM.

IIpakTyeckoe 3ansaTHe 9. JInHeiinbie onepaTopsl (2 yaca)

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

2. Pemenue 3amau:

e Ha Oompe/elieHre 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
MoJieNIb OOMEHa.
2. Pemenue 3amau:
® Ha HaxOXJeHHe COOCTBEHHBIX 3HAUEHUH JTMHEHHOTO omeparopa,
® HaXOXKJCHHE COOCTBEHHBIX BEKTOPOB JIMHEIHOTO onepaTopa

Pa3znen 3. AHaauTH4YecKasi reOMeTPHUs HA MJIOCKOCTH U B IPOCTPAHCTBE

IIpakTyeckoe 3ansaTue 11. IIpsamas TuHAS HA NJIOCKOCTH (2 Yaca)

1. Pa3znuuHble ypaBHEHUS MpPSAMOM Ha IJIOCKOCTU.YTOJI MEXAY MpPSMBIMHU, 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. IIpsMas u mI0cKOCTH B pocTpaHcTBe(2 yaca)
1. VYpaBHeHHS MIOCKOCTH B IPOCTPAHCTBEYTON MEXAY IUIOCKOCTSIMH, YCIOBHS
NapaJUIEIbHOCTH U IEPIIEHAUKYISIPHOCTH IBYX INIOCKOCTEH.
2. YpaBHEHHUsS MPSIMOHM B MPOCTPAHCTBE. YTOJ MEXKIY MPSAMBIMU B MPOCTPAHCTBE. Y CIIOBHE
apaJUIEIbHOCTU U IIEPIEHIUKYIIIPHOCTH IIPSAMBIX B IIPOCTPAHCTBE.
3. Pemrenne 3agau:
e Pecmenune 3ala4d Ha HaXOXICHUC pa3JIMYHbBIX BHUI0B ypaBHeHI/Iﬁ IINIOCKOCTH 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 coiicTB pyHkuuu. (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 TeOpeMBbl O mpenenax GyHKIUH. beckoHedyHo Manble B OECKOHEYHO OOJbIIHe
BEJIMYMHBI, MX CBOWCTBA. 3aMeuaTeNbHbIE Mpeaenbl. PackpbeiTHe HeonpeaeneHHOCTeH
Pa3IUYHBIX TUIIOB.

2. Pemenue 3amau:

e JloKa3aTenbCTBO MPEICIIOB 110 ONPEICTICHHIO

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

e PackpbITHE OCHOBHBIX HEONIPEIEIECHHOCTEHN

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

1. HempepwiBHOCTH (GYHKIIMI B TOYKe W Ha MHTEepBaie. Kimaccudukaius TOYEK pasphiBa.
CgoiicTBa (yHKIMIA, HEMpPephIBHBIX B TOoYke. CBoWcTBa (YHKIMNA, HEMPEPHIBHBIX Ha
OTpE3KE.

2. Pemenue 3amau:

e lccnenoBanue (yHKIMI Ha HEMPEPHIBHOCTh
e OrnpenencHue TOUYEK pa3pbiBa

Pasznea S. Inddepennuanbuoe ucunciaenne GQyHKiuii 0JHOM nepeMeHHOH

IIpakTnyeckoe 3ansaTue 16-17. Haxoxxaenus mpon3BoaAHBIX QyHKIUH (4 yaca)

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

2. Pemenue 3amau:

Ha npuMeHeHne reoMeTpu4eckoro, 5KOHOMHUECKOTO CMbICIIA TPOU3BOIHOM

Brruuciienue npon3BOAHBIX CIOKHBIX (QYHKIUH

Brruucnienne nponu3BOAHBIX HESIBHBIX (DYHKIIMN

Brruucrienne nponu3BOAHBIX 00OPAaTHBIX (PYHKITHIA

e [lpumenenue norapudmudeckoro auddepeHupoBaHus

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

nocrpoeHue rpapukos (2 yaca)

1. Tlpusnaku Bo3pacTaHusi U yObIBaHMS (PYHKIIUU. DKCTPEMYMbI (YHKIIMH, HEOOXOIMMOE U
JOCTaTOYHBIC YCJIOBUS dKcTpemMyma (ynkumu. Hambombliee W HauMeEHbINEe 3HAYCHUS
byHKkMu Ha oTpe3ke. Bemyknocte rpaduka ¢GysHknuu. JloctaTodyHoe —yciioBHe
BeIMyKJIOCTH  (pyHKIMH. Toukum mnepernba. HeobOxomaumoe M JOCTAaTOYHOE YCIOBHS
nepern6a. AcuMntoTel GpyHkiuu. [IpuMeHeHne Mponu3BOIHON K UCCIEAOBAHUIO (DYHKIIHH
U TIOCTPOCHUIO ee TpaduKa: cxema MOJIHOTO HCCleT0BaHus (QYHKITUH.

2. Pemenue 3amau:

e lccnenoBanue (GyHKIHIA C TOMOIIBIO POU3BOAHOM U MOCTPOEHHE TPadUKOB
e HaxoxJeHre HauMEeHBIIero U HauOOJBIIEeTo 3HAUYCHUS QYHKITUI

Pa3nea 6. ludgdepennuanbHoe ncuucaeHue GyHKIME HECKOJbKUX MepeMEeHHbIX

IpakTuyeckoe 3auaTue 19. HaxoxkaeHne 3KcTpeMyMoB (PYHKIIMH JABYX MepeMeHHbBIX. (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 BTOporo mnopsuaka.OxpyxxkHocTs. Kanonmdeckoe ypaBHeHue. CBOWMCTBa KpPUBOH,
OCHOBHBIE XapaKTEPUCTUKHU.

Omnunc. Kanonndeckoe ypaBHeHre. CBOMCTBA KPUBOW, OCHOBHBIE XapaKTEPUCTUKHU.
l'unepbona. Kanonnueckoe ypaBaenue. CBOWCTBa KPUBOM, OCHOBHBIE XapaKTEPUCTHKH.
[Tapa6ona. Kanonndeckoe ypaBHeHue. CBONWCTBAa KPUBOM, OCHOBHBIC XapaKTEPUCTUKH.
OOnacTp pemieHH JUHEHHBIX HEpaBEHCTB. [paduyeckuil METOJ| PEIICHUS CUCTEMBI
JUHEHWHBIX HEPABEHCTB C ABYMS HeW3BeCTHBHIMU. OOJACTh pelIeHUN 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. Ilpuiio: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 (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 GyHKITUN 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 TUHAMUKE

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-MeTOAMYECKOe O0ecnevyeHne TUCHUIIHHBI

1. IInapea I'.B., Bwicmias maremarwka: omopHbiii KoHcrekt Jjekmuii / [.B..IllnapeBa. —
Cumopeponons: AHO «OOBO» «YHUBEpCUTET SKOHOMHUKH H yrpaBieHus», 2021. — 124 c. -
TeKCT: 37EeKTPOHHBIN.

2. Inapesa I'.B., Bricmas maremartuka: y4eOHO-METOAMYECKOE IMOCOOHME (METOIUYECcKue
PEeKOMEHIallMM K TIPOBEICHHUIO CeMHHApCKuX (mpaktuyeckux) 3aHsatuid)/ I'.B.. [llnapesa. —
Cumopeponons: AHO «OOBO» «YHuBepcUTET SKOHOMHUKHU U ympasieHus», 2021. — 78 ¢. —
TeKCT: 37EeKTPOHHBIN.

3. Ilnapesa I'.B., Brpicmas maremMaTuka: METOAMYECKHE PEKOMEHIAIMU I10 OpTraHU3aIlNH
camocTosaTeNnbHON padoTel obyvaronuxcs / I'.B. [Ilrapesa. — Cumdeponons: AHO «OOBO»
«YHUBEPCUTET SKOHOMMKH U yrpasiaeHus», 2021. — 58c.



19

. Inapesa, I'. B. Bricimas maremaTtnka (iuHeiHas anredpa) : METOAMYECKUE yKa3aHHUS K
BBITIOJIHEHUIO TUIMOBBIX pacyeToB. /s HampaBienui moarotoBku 38.03.01 DxoHomuKa,

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

[[InapeBa, I'. B. MaremaTtuueckuii aHaiu3 : METOJWYECKUE YKa3aHUS K BBINOJHEHUIO
tunoBbix pacdyeroB / I'. B. IllnapeBa. — 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

[Ixapesa, I'. B. Boiciias matemaruka. JIuneitHas anredpa : yaueOHO-MeTondeckoe 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) ocnosHasa Tumepamypa:
. Muxwun, M. H. Jluneiinas anre6pa. Y. 1. MaTpuiisl u onpenenuTenu : yaeoHoe mocooue / M.
H. Muxumn, C. I1. Kypauna. — Mocksa : Aii [Iu Ap Meaua, 2021. — 106 ¢. — ISBN 978-5-

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

. Muxwun, M. H. JIuneitnas anreopa. Y. 2. CucreMsl THHEHHBIX YpaBHEHUH : yueOHOE mocooue
/ M. H. Muxus, C. II. Kypauna. — Mocksa : Aii [Tu 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. —  Pexxum  gocTyma: uis  aBTOPHU3HP.
MOJIb30BaTENEN

. boponuna, E. b. Marematudeckuii anaims : yaeOHoe nocooue / E. b. boponuna. — 2-¢ usp.
— Caparos : Hayunas knura, 2019. — 159 c. — ISBN 978-5-9758-1745-7. — TekcT :
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 : CTaBpOMmOIbCKHI
rOCyJapCTBEHHBIN arpapHblii yHuBepcureT, 2021. — 88 c. — Tekcr : 37eKTpOHHBINH //
[Mudposoit  obpazomatenmpHBId  pecypc PR SMART : [caiit] —  URL:
https://www.iprbookshop.ru/121748.html. —  Pexxum  goctyma: uis  aBTOPU3HP.
MI0JIb30BaTENEN

Marematuka B Excel : yue6nuk mis By3oB / O. A. bawk, JI. B. bep3un, f. JI. 'obapea [u
np.] ; moxn penakuueit T. JI. ®omuuenoit. — Mocksa : [Ipomereit, 2019. — 230 c. — ISBN
978-5907100-22-0. — Texkct : anexktpoHHbId // Lludposoii obpazoBaTensHbii pecypc IPR
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SMART : [caiit]. — URL.: https://www.iprbookshop.ru/94445.html. — Pesxxum goctyma: 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 poctyna: s
ABTOPHU3UP. NOJIH30BATENICH

4. KonnoBa, JI. II. Maremarnueckuii aHanu3. IIpakTHKO-OpMEHTHPOBAaHHBIA Kypc C
dJIEMEHTaMHU KEHCOB : y4eOHHUK JyIs OakanaBpuaTa Mo HampaBlieHHsM ToarotoBku 38.03.01
«Oxonomuka» 1 38.03.02 «Meunemxment» / JI. I1. Kounosa, A. A. Peinos, U. K. Crenausm.
— Mocksa : Ilpomereit, 2019. — 280 c. — ISBN 978-5-907100-61-9. — TekcT :
anektponHbli // Ludposoii obpazoBatenbubiii pecype 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 /15l OCBOCHHS TUCHHUIINHBI

1. Unadopmammonno-npaBoBoii  moptan  «l'apant»: odumnmanpHbed  caiit. — URL:
http://www.garant.ru— TekcT: 371eKTPOHHBIH.
2. Iludpomoit oOpazoBatenbHbId pecypc «IPRsmarty: odumuansubeii caiit. — URL:

http://www.iprbookshop.ru/— Tekct: 37K TpOHHBIA.
3. becmarnas snekTpoHHas Oubnroreka oHiaiiH «EauHOEe OKHO OCTyma K 00pa3oBaTeIbHBIM
pecypcam»: opunmanbhbli caiit. — URL:http://www.window.edu.ru— TekcT: 371eKTpOHHBIA.
4. DIEeKTpOHHBIH CHpPaBOYHUK MO MaTemaTuke «llpukimagHas maTemaTHKa»: OQUIIMATBHBIN
cait. — URL: http://www.pm298.ru/ — Tekct: 31eKTpOHHBIIA.

9. MeToguyeckue yKkazaHHus 1J1s1 00y4ar0IMXCsl
10 OCBOCHHIO JUCHHIIJIMHBI

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

B yueGHOM mpoliecce NCTIONMB3YIOTCS HHTEPAKTUBHbBIE (POPMBI 3aHITHIA:

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

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

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

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

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

*IporpaMMel, o0ecreunBaroIme JOCTYIIBCETh «HTepHeT» (mampumep,
«Googlechrome»);

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

*mporpaMMbl Ui JEMOHCTPAllMM M CO3JaHUs  NIpe3eHTaluid  (Hampumep,
«MicrosoftPowerPoint»).

*TaOnuaHBIN nporeccop (Hampumep, «MicrosoftExcel»).

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

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