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KommeTenmun,
dhopmupyemMBIC B pe3yIbTaTe
OCBOCHUS TUCITUTUINHBI

VK-1, OIIK-2

ConeprkaHre TUCITUTUTHHBI

Paznmen 1. AnreGpa matpuig
Tema 1. MaTpuis.
Tema 2. OGparHasi MaTpuIia
Tema 3. CuctemMbl JTHUHEHHBIX AIr€OpandecKUX YPaBHEHHH.
Tema 4. HccrnenoBaHume CHUCTEMbl M JMHEMHBIX ypaBHEHUH C 1
HEHU3BECTHBIMHU.
Pasnen 2. BekTopHas aiaredpa
Tema 5. DrneMeHTBI BEKTOPHOM anreOpbl
Tewma 6. JInneiiHbIe BEKTOPHBIE MPOCTPAHCTBA
Tewma7. JIuneitHple 0TOOpaXKEHUS
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MEPEMEHHBIX
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Paznen 7. aTerpanpsHOe HCUUCIEHNE
Tema 16. [lepBooOpa3zHas GyHKIUS U HEONPEACICHHBIA HHTETPAl
Tewma 17. OnpeneneHHbIA HHTETPAT
Tewma 18. HecoOcTBeHHBIE U ABOWHBIE WHTETPAJIBI
Paznen 8. luddepenuunanbabie ypaBHeHUs. Psiibt
Tewma 19. luddepennmansapie ypaBHEHHS MIEPBOTO TOPSAKA
Tema 20. YucaoBble U CTEICHHBIC PSIABI

OO6mrast Tpy10EMKOCTh
JCTTUTUTAHBI

OO0mas TpyAOeMKOCTh IHUCIUILIMHBEI cocTaBsieT 10 3aUeTHBIX eIUHUIL
(360 gacoB)

dopma IPOMEXKYTOUHOMN
aTTecTarun

3auer, dK3aMeH
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1.Ilesb ¥ NepeYeHb MVIAHUPYEMBIX Pe3yJbTATOB 00y4eHHs M0 JMCIUIIIHHE, COOTHECEHHBIX
¢ IVIAHNPYEeMBbIMH Pe3yJIbTaTaMH OCBOCHHUSI IPOrpaMMbl fakajaBpuarta

[lenpto u3yueHHs AUCUUILUIMHBI «BpIcHIasg mareMaTHka» sBiseTcsl (GOPMHUPOBAHHUE 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-1.1 3Haer OCHOBBI CHCTEMHOIO MOAXOAa K

OCYIIECTBIISATh MMOUCK, |OCYIIECTBICHUIO TIOWCKA, KPUTHYECKOTO aHalu3a |
KPUTUYECKUM aHAJIW3 M |[CMHTEe3a WH(OpMAIMU JUIsl pEIIeHUs] MOCTaBICHHBIX
CHHTE3 HHpOpMalMY, [33/1ad;

npuMeHsATh cucteMublil [YK-1.2. ¥Ymeer npuMeHATh CHUCTEMHBIM MOAXOJ] HA
MOAXOJ JIJISl PeIlICHUs]  |OCHOBE IIOMCKA, KPUTUYECKOTO aHajdu3a W CUHTE3a
MOCTABJICHHBIX 33/1ad  [MHGOpMAITUH TS perieHus 3a1a4 B
podeccnoHanbHOM 00J1acTH;

VK-1.3. Baageer HaBbIKAMH IIOHMCKa, CHHTE3a U
KpUTHYECKOTO aHaim3a uHGOpManmuu B  CBOEH
MpoeCCHOHAIBHONW 00JIaCTH; BJIAJCET CHCTEMHBIM|
[MOAXOJ0M JUJIsl PEILICHUsI TOCTABJICHHBIX 3aau.

OIIK-2 Crniocoben OIIK-2.1 3Haer TexHomoruu cbopa, OOpabOTKU H
OCYIIECTBISTH cOOP, aHaJIM3a JAaHHBIX JJI pElIeHUs YIpaBICHYECKUX|
00paboTKy 1 aHANM3  [Bagad
IaHHBIX, HeoOxoauMelx [OITK-2.2 YMmeer HaXOIUTh aAKTyaJIbHYIO
JUISL pEeLICHUS MHpOpMalMIO, aHAIM3UpPOBaTh M 00pabaThIBAThH
MOCTaBJIEHHBIX TaHHbBIE JJIs1 PELICHUS YIIPaBICHYECKUX 3a1a4
ynpasieHueckux 3anay, (OIIK-2.3  Baageer HaBblkaMM  UCIIOJIb30BaHUS
C UCIOJIb30BaHUEM COBPEMEHHOTO MHCTPpYMEHTapus u
COBPEMEHHOTO MHTEIUIEKTYaTbHBIX NH(HOPMAITMOHHO-aHATUTHYECKHX|
UHCTPYMEHTApUs U CHCTEM TUISt pelieHus MTOCTaBJICHHBIX|
WHTEIJIEKTYaTbHBIX yIIpaBIEHYECKUX 3a/1a4
nH(pOpMaIMOHHO-

AHAJIMTHYCCKHUX CUCTCM

2. Mecro aucuuniunbl B cTpykrype OIIOII 6akanaBpuara

Jucoumnmaa B1.0.09 «Beicas MaTeMaTHKa» OTHOCUTCS K 00sA3aTeIbHOM YacTh O0j10Ka 1.
«ducuurmnsl (Moynn)» yueoHoro rutana OITOIT 6akanaBpuara mo HampaBIEHUIO TOATOTOBKH
38.03.02 Menemxment. [lucnumnuHa «Beiciras maTeMaTHKa» H3ydaeTcs OOyJaroIIMMHCS
ouHOH (opMmbl 00ydeHusBl, 2 cemecTpax, O4HO-32049HOI Popmbl 0OyueHus — B 1, 2 cemecTpax.

3HaHUSA, YMEHUS W HABBIKH, TOJYYCHHBIC TNMPHU H3YUYCHHH JIUCIHUIUIMHBI «BpIcmmas
MaTeMaTukay, OyAyT HEOOXOAMMBI I YIIyOJCHHOTO ¥ OCMBICICHHOTO BOCIPHUSTHUS
TUCIUTIINH: «MaKpo3IKOHOMHKa», «KMUKPOAIKOHOMHUKAY, «IKOHOMETPHKA»



3.00beM JUCHUILUIMHBI B 324€THBIX ¢JUHUIAX ¢ YKA3aHHEM KOJIHYeCTBA AaKaJeMUYeCKHX
4YacoB, BbIIeJeHHbIX HA KOHTAKTHYI0 pa6oTy o0y4aloluxcs ¢ npenojaasaresieM (1o BUIam
3aHATHH) U HA CAMOCTOSATEJIbHYI0 PA00Ty 00yUYaK0IIUXCS

OO61mast Tpya0eMKOCTh (00beM) AUCHUILTUHBI cocTaBisieT 10 3aueTHRIX equHuI] (3.€.), 360

aKaICMHUYCCKUX YacCOB.

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

st ounoii popmbl 00yUeHHs1
O6mast TpyA0€MKOCTh AUCIUTIINHBI cocTaBiseT 10 3auétHbix eaunauil 360 yacos

O0BEM TUCHUIIINHBI

Bcero yacos

OO611ast TPyA0EMKOCTh TUCITUTLTHHBI 360
KonrtakTHas pabora 96
AynautopHas paboTta(Bcero): 96
Jlexuu 46
CeMuHAphl, TPAKTUYECKUE 3aHIATHUS 50
CamocTosiTenbHast paboTta o0ydaronmxcs (BCero) 228
KypcoBas pabota -

3auer T

DK3aMeH 36

JJ1st 04HO-3204HOMH (opMBI 00yYeHHSA
OO6mmas TpyA0€MKOCTh AUCIUIUTHHBI cocTaBisieT 10 3auétHbix enunuil 360 4acoB

O0BEéM TUCHUTIIIINHBI

Bcero yacos

OO01ast TPYA0EMKOCTh TUCIUTUTHHBI 360
KonrakTHas pabora 78
AynuTtopHas padora(Bcero): 78
Jlexruu 36
CeMuHapbl, IPAKTUYECKUE 3aHATUS 42
CamocrosiTenpHas paboTa oOyqaronmxcs (BCero) 246
Kypcoas pabora -

3auer T

DK3aMeH 36

4. Coneprkanue IMCHUILIMHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3jaesiaM) ¢
YKa3aHUEM OTBEeJeHHOr0 Ha HUX KOJIMYeCTBA aKaJleMUYeCKNX YaCOB U BH/I0B

Y4eOHbIX 3aHATHI

4.1. Pa3genpbl IMCHHUIUIMHBI U TPYA0EMKOCTb 10 BUAAM Y4eOHBbIX 3aHATHH (B

aKaJeMHUYeCKHUX Yacax)




HaumeHoBaHue TeMbl Bcero KoanuecTBo yacos
KonrakTHas padora Bueayaur.
= pabdora
?, o Qo Jeknun IIpaktuyec | Camocr.
é = g KHue padora
o o o o o o o o
&E | & & 2 & | &
Sl coc ||| @ ¢
Pa3nen 1. Anre6pa maTpuig 56 56 8 8 12 10 36 38
1. |Marpuisl 10 10 2 2 2 2 6 6
2. |OGpatHasi MaTpuLa 14 14 2 2 2 2 10 10
3. |Cucrembl JTUHENHBIX } 14 14 ’ 2 4 4 ] 3
areOpanyecKux ypaBHEHUH
4. |HUccnenoBaHue CUCTEMBI m
JIMHEWHBIX YPaBHEHUH C N 18 18 2 2 4 2 12 14
HEU3BECTHBIMU
Paszgen 2. BekTopHas ajareopa 48 48 8 6 8 8 32 34
5. |DneMeHThl BEKTOpHOU alreOphl 12 12 2 2 2 2 8 8
6. |JIuHeliHbIE BEKTOPHbIE 16 16 ’ 2 ’ ) 12 12
IPOCTPAHCTBA
7. |JluneitHbie 0TOOpaXKEHUS 20 20 4 2 4 4 12 14
Paznen 3. AHaauTuyeckasi reoMeTpust 40 40 4 2 4 0 32 38
HA IUVIOCKOCTH M B POCTPAHCTBE
8. |JIuHMs Ha IIOCKOCTH 20 20 2 2 2 0 16 18
9. |Ilpsamas u IIJIOCKOCTh Bl 5 20 ) ’ 16 20
MIPOCTPAHCTBE
Pa3znen 4. Benenue B ananus 34 34 6 6 6 6 22 22
10. | ®ynkuuun 12 12 2 2 2 2 8 8
11. | IIpenensr byHKumii 12 12 2 2 2 2 8 8
12. |HenpepsiBHOCTD (pyHKITHI 10 10 2 2 2 2
Paszpen S. JAudpdepennuaibHoe
HCYHCJIEHUE byukuuii onHOi| 46 46 6 6 6 6 34 34
nepeMeHHOn
13. |IIpousBoanas u quddepennnan 2% 2% 4 4 4 4 18 18
byHKIIMN
14. | IIpunoxxenue npou3BOAHON 20 20 2 2 2 2 16 16
Pazgen 6. JAnddepennuanbHoe
ucunciaeHnne QyHkHuil Heckoabkux| 16 16 2 2 2 2 12 12
nepeMeHHbIX
15. | DyHKIMM HECKOJIBKMX NIEPEMEHHBIX | 16 16 2 2 2 2 12 12
Pazgea 7. UnTerpajibHOe MCUMCIICHHE 50 50 6 4 6 6 38 40
16. |IlepBooOpa3nas § byHKIMSA ne 18 ) ) ) ) 14 14
HeoTpeeNIeHHbIN HHTErpall
17.|OnpeneneHHbli HHTErpa 18 18 2 2 2 2 14 14
18. |HecobcTBeHHBIE u JIBOHHBIE | 4 14 ) ) ) 10 12
WHTETPaJIbl




Pa3nea 8. luddepennnanbubie

ypaBHeHusi. Pspl 34 | 34 6 2 6 4 22 | 28

19. | luddepeHunanbHble ypaBHEHUS 2 2 4 2 4 4 14 16
TIEPBOTO MOPSIIKA

20. |YuciioBbIE U CTETICHHBIE PSIbI 12 12 2 2 8 12
Bcero no mucrumnmite 324 | 324 | 46 36 50 42 | 228 | 246
Kontpons 36 36
Hroro 360 | 360 | 46 36 50 42 | 228 | 246

4.2. Coagepxxanue TUCUMILIMHBI, CTPYKTYPUPOBaHHOE 10 TeMaM(pa3aeiam)

Paszneal. Anredpa maTpun

Tema 1. MaTpunsl.

enu n 3a1a4n TUCHUIUIMHBIL.

[TonsiTre MaTpuilbl, OO BUI MaTpullbl. PaBHble MaTpuilsl. Buabl Mmatpull. JInneliHbie
ONepalvy HaJ MaTPUIIAMM: CJIOKEHUE MAaTpHUl, YMHOKEHHME MaTpulbl Ha 4ucio. CBONCTBa
onepanuii. Onepanuu HaJ MaTpULIAMU: TPAHCIIOHMPOBAaHHE, YMHO)XKEHHE MaTpul. CBolicTBa
onepauuii. JInHeitHas 3aBUCUMOCTb CTPOK MaTpPHIIbI.

Tema 2. O0paTHasi MaTpHIa

Omnpenenurenu KBaApaTHBIX MaTpuil. CrIOCOOBI BBIYMCIICHUS ONIpeneauTenei 2-ro, 3-ro u
BeICHIMX MOpsAAKoB. CBoHcCTBa ompenenuteneii. MuUHOpE U anredpanyecKkue JONOJIHEHUS K
JJeMEeHTaM. BeiuncieHue omnpenenuTens pa3joKeHHeM I0 CTpoke (crondiry) (Teopema
Jlamnaca).

OO6parnas maTpuia. AJTOPUTM BBIYUCIICHHUS 0OpaTHOW MaTpuIlbl. Pemenne MaTpuaHBIX
ypaBHeHui Bujia AX=B, XA=B.

DnemMeHTapHbIe MpeoOpa30BaHUsl MATPUIIbl. DKBUBAJICHTHOCTh MaTpHIl. PaHr MaTpuIlbl U
crnocoOsl ero BeruncieHus. CBoiicTBa panra Matrpuilbl. basucubiii Munop matpuuel. Teopema o
paHre MaTpHIIbL.

Tema 3. CucreMbl JTHHEHHBIX ajJredpanyecKux ypaBHeHHI.

Cucrembl nuHelHbIX anreOpamdeckux ypaBHeHuil (CJIAY). Pemenne CJIAY. Bunbl
CJIAY. PemeHnue cucteM IUHEWHBIX YpaBHEHHH METOIOM OOpaTHOW MaTpullsl. Teopema
Kpamepa. Pemenne cucrteM nuHeHbIX ypaBHeHU MeTosioM Kpamepa.

Pemrenne cucrem NMHENMHBIX ypaBHeHUN MeTonoM l'aycca. Pemenue cucrem JMHEHHBIX
ypaBHeHui metoaoM JKopaano — ["aycca. [Ipumenenne meronoB ['aycca u XKopnano — INaycca k
PELICHUIO CUCTEM JIMHEHWHBIX YPABHEHUN.

Tema 4. UcciienoBanue cucreMbl M JIMHEHHBIX YPABHEHHUI ¢ N HEU3BECTHBIMHU.

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

OOumwmii MOpsAAOK pelIeHUs CUCTeMbl JHHEWHBIX YypaBHeHHH. Pemenue cucrtem m
JUHENHBIX YPAaBHEHUH C N HEU3BECTHBIMM B CIIydae, €CJIM PaHl CHCTEMbl MEHBIIE YHCIIA
HEU3BECTHBIX.

CucreMbl TMHEUHBIX OJHOPOJIHBIX YypaBHEHUN. DyHIaMEeHTalbHasi CUCTEMA PELICHHIA.

Monens JIeoHThEBa MHOTOOTPACIIEBOM IKOHOMUKH (OalaHCOBBIN aHAIIN3).

Pa3nea 2. BekTopHas anredpa

Tema 5. D1eMeHTHI BEKTOPHOM aJredpbl

Bekrop Ha IUIOCKOCTH M B NPOCTpPaHCTBE. JIMHEHHBIE OIEpalMM HAJX BEKTOpaMU B
reomerpuueckoir Gopme. [lonsarue 6azuca BEKTOPOB B MPOCTPAHCTBE. PaznmokeHune BEKTOpa IO




9

6azucy. OpToHOpMUPOBaHHBIN 0a3uc B mpocTpaHcTBe. [IpsMoyronpHas cucreMa KOOpAMHAT B
npoctpaHcTBe. PasnokeHue BekTOpa IO OPTOHOPMHPOBAHHOMY Oa3uCy B IPOCTPAHCTBE.
Jlunelinble onepanyy HaJl BEKTOPaMU, 33JJaHHBIMU KOOPIMHATAMH.

CkangpHoe TpOM3BEACHUE BEKTOPOB, €ro CBOWCTBA. BbIpaxkeHHe CKaJIpHOIO
IPOU3BENEHUS 4Yepe3 KOOPAMHATBI BEKTOPOB. YTOJd MeEXAYy BEKTOpamMH. Y CIIOBUSA
KOJUIMHEAPHOCTH W OpPTOTrOHAJIBHOCTH BEKTOpPOB. BEKTOpHOE mNpou3BeneHHE BEKTOPOB, €ro
cBOiicTBa. BbIpa’keHue BEKTOPHOTO NMPOM3BEICHUS Yepe3 KOOPAMHATHI BEKTOpoB. CMelaHHOE
IIPOU3BEJICHUE BEKTOPOB, €ro CBOMCTBA. BpIpakeHHE CMEIIaHHOIO IPOM3BEICHUS Yepe3
KOOpAMHAThl BEKTOPOB

Tema 6. J/InuHeliHbIe BEKTOPHBIE IPOCTPAHCTBA

n — MEpHBbIA BEKTOp. JIMHEHHbIE omepanuyu HaX 7 — MEPHBIMU BeKTOpamu. JIuHeiHas
3aBUCUMOCTh M HE3aBUCHMOCTh BEKTOpPOB. JIMHEWHOe (BEKTOpPHOE)MpPOCTpaHCTBO. basuc u
Pa3MEPHOCTh JIMHEHHOIO MPOCTPAHCTBA. EBKIMIOBO IPOCTPaHCTBO. JIMHEWHOE n-MEpHOE
MPOCTPAHCTBO. ba3uc U pa3sMepHOCTh n-MEPHOTO JIMHEWHOTO NMpocTpaHcTBa. [lepexon k HoBOMy
0a3ucy B JIMHEHHOM MPOCTPAHCTBE. 3aBUCHMOCTh MEXIY KOOpAMHATAMHU BEKTOpa B Pa3HBIX
Oasucax.

Tema 7. JInneiinble 0TOOpaKeHUS

Jluneiinpie omeparopsl (oTOOpakeHHs, mpeoOpa3zoBaHusi). [lelicTBUS Haa JUHEHHBIMU
omneparopamu. Marpuna JIMHEHHOro omeparopa. TeopeMa 3aBUCUMOCTH MEXAy MaTpULaMu
OJIHOTO M TOTO JXK€ oreparopa B pa3HbIx Oazucax. (CoOCTBEHHbBIE 3HAYCHHUS U COOCTBEHHBIC
BEKTOPHl JIMHEWHOTO omepatopa. HaxokneHne COOCTBEHHBIX 3HAYCHUUW W COOCTBEHHBIX
BEKTOPOB JIMHEHHOTO orepaTtopa. JInHeitHas Moaesb oOMeHa.

Pazgen 3. AHaauTHyeckasi reoMeTpHs HA MJIOCKOCTH U B IPOCTPAHCTBE

Tema 8. J/Innust HA MIOCKOCTH

JIuHMs Ha TJIOCKOCTH. YpaBHEHUE JIMHUUM Ha IUIOCKOCTH. YpaBHEHHUs MpSIMOMl Ha
IUIOCKOCTH. YpaBHEHHE MNPSAMON € YIJIoBbIM Koddduuuentom. OOuiee ypaBHEHHE MPSIMOIL.
YactHble ciydan 00IIero ypaBHEHHS NMPSMON. YpaBHEHHUE TIPSIMOM, TIPOXOIAIIEH Yepe3 TaHHYIO
TOYKY B JIaHHOM HAIPABJIICHUH. Y paBHEHUE NPSAMOU, NIPOXOIALICH Yepe3 ABe TOYKU. Y paBHECHUE
MpsMOM B OTpe3Kax. Y paBHEHHUE MPIMOi, POXOIAIIEH Yepe3 TaHHYI0 TOUKY MEPIEeHINKYIISIPHO
JAHHOMY BEKTOpY. YTOJ MEXIy NPSAMBIMH. Y CIOBHE MapajUIeIbHOCTH U NEPIEHIUKYIIPHOCTU
NpsAMBIX. PaccTostHE OT TOUKHU 10 TPSIMOM.

Kpussie Broporo nopsaka. OkpyxHocTb. KaHoHndeckoe ypaBHeHue. CBoWCTBa KpUBO,
OCHOBHBIE XapakTepucTuku. Jiuurc. Kanonnueckoe ypaBHeHue. CBOMCTBa KPUBOM, OCHOBHBIE
xapaktepucTuku. ['mnepboma. Kanonuueckoe ypaBHeHue. CBoilcTBa KpHUBOH, OCHOBHBIC
xapakrepuctuku. Ilapabona. Kanonmdeckoe ypaBHeHue. CBOWMCTBa KpHBOH, OCHOBHBIE
XapaKTEPUCTUKH.

OO6mactp pemieHuil JUHEHWHBIX HepaBeHCTB. I padudeckuii METON pEIIeHUsS CHUCTEMBI
JUHEHHBIX HEPAaBEHCTB C JABYMS HEW3BeCTHbIMH. OO0NacTh pEUICHUH CHUCTEMBbI JTHHEWHBIX
HEPaBEHCTB.

Tema 9. Ilpsimasi M IVIOCKOCTH B POCTPAHCTBE

VYpaBHEHHE IUIOCKOCTH B IPOCTPAHCTBE, NPOXOAAIIEH uepe3 HaHHYI0 TOYKY
NEPIEeHIUKYISAPHO TaHHOMY BekTopy. O01iee ypaBHEHHE MIIOCKOCTH B MPOCTpaHCTBE. YacTHbIE
cilyuyau OOILEro ypaBHEHHUs IUIOCKOCTH. YPaBHEHUE IUIOCKOCTH B MPOCTPAHCTBE, MPOXOASIICH
yepe3 TPU JaHHbIE TOYKH. YPaBHEHHUE IUIOCKOCTH B MPOCTPAHCTBE B OTPE3KAX. YTOJI MEKIY
IUIOCKOCTSIMH, YCJIOBUS ApAJUIEIBHOCTH U NEPIEHIUKYIIPHOCTU ABYX IIOCKOCTEH.

Kanonnueckoe ypaBHeHHE TIpSIMOM B TPOCTPAHCTBE. YpaBHEHHWE TMPAMOA B
IPOCTPAHCTBE, MPOXOZsIEeH dyepe3 nBe Touku. OOmiee ypaBHEHHE HPSIMOM B MPOCTPAHCTBE.
[Tepexon ot oOmiero ypaBHEHUS K KaHOHHMYECKOMY. YTOJI MEXAY MNPSIMBIMU B IPOCTPAHCTBE.
VYcnoBre napayuieabHOCTH U NEPIEHANKYISPHOCTH IPSMBIX B IPOCTPAHCTBE.
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Pa3znen 4. Beenenune B anajaus

Tema 10. ®ynxknun

Yucna. IloHATHE KOMIUIEKCHOTO YHCIa, AEHCTBUS HAJl KOMIUIEKCHBIMH YHCIIAMH.

[lonatne w™HoOXecTBa. OCHOBHBIE TIOHATHS TeOpUM MHOXeCTB. Omepanuu Haj
MHOXkecTBaMU. OCHOBHBIE YHCIIOBBIE MHOXKECTBA.

[lonarue ¢ynkuuu. CnocoObl 3amanus (yHkuH. OCHOBHBIE CBOWCTBA (YHKIHU.
Knaccudukanms dyakuuii. OCHOBHBIE 3jeMeHTapHble (QyHKIMH U ux rpadukn. CroxHas
¢ynkuusa. OOparnas ¢ynkuus. DyHxuus, 3amaHHas HesiBHO. IIpeoOpas3oBanue rpadukoB
dbyakuumii. [I[pumenenne GyHKIUH B SKOHOMUKE.

Tema 11. Ilpenesas! pyHkumii

Yucnosele mnocienoBaTesibHOCTH. OrpaHHMYEHHBIE U MOHOTOHHBIE IOCIIEOBATEIBHOCTH.
IIpenen 4ucIOBOM IOCIIENOBATENBHOCTH. |'€OMETPHUYECKUI CMBICI IIPEAesia YUCIOBOU
10CJIE10BATENbHOCTH. [Ipu3Haku cylecTBOBaHU Ipeena.

[Ipenen ¢pyuxun B 6eckoneunoctu. [Ipenen pynkiuu B Touke (mo Komm u no I'eitne).
OcHoOBHBIE TeOpeMbl O mpenenax (yHKIu. beckoHeuHO Maibie W OECKOHEUHO OOJIbIINE
BEJIMYMHBI, UX CBOMCTBA. 3aMeyvaTeNbHbIe Mpeaeibl. PacKpbITHE HEolpeIeIeHHOCTEH pa3InyHbIX
THUIIOB.

Tema 12. HenpepbIBHOCTH (pyHKIMI

OnuoctopoHHue mpeaenbl. HenmpepblBHOCTh (DYHKIME B TOYKE W Ha WHTEpBaie. Todyku
paspeiBa ¢yHkuuu. Krnaccupukanuss Touek paspeiBa. KycouyHO-HeNpepbIBHbIE (DYHKLUH.
CgoiicTBa (yHKIMHA, HENPEPHIBHBIX B TOYKe. HempephIBHOCTH 3JIE€MEHTApHBIX (YHKIIHA.
CoiicTBa (h)yHKIMIA, HETIPEPBIBHBIX Ha OTPE3KE.

Paspnen S. [u¢pdepennuaibHoe ucuuciaeHne pyHKuuii 01HOM nepeMeHHOn

Tema 13. IlpousBoanas u 1udpdepenunan GQyHKIUN

3amauy, NPUBOAAIIME K MOHATHIO MNpou3BOAHON. OmnpeneneHue NPOU3BOAHOMN, €€
FeOMETPUUYECKUN, MEXAaHUYECKUN U SKOHOMUYECKUH CMbICT. CBA3b MEXAY HENPEPHIBHOCTHIO U
muddepeHpyeMoctsio  GyHKUMU. [IpoM3BOJHBIE OCHOBHBIX 3JEMEHTApHBIX  (DYHKIHIL.
OcHoBHbIe TipaBuiIa nuddepeHIupoBaHUS.

[IpousBoanas crnoxkHoit M obpatHOil pyHkmit. AuddepenunpoBanme HessBHONW (yHKINU.
Jlorapudpmuueckoe auddepennupoBanue. [IponsBoaHbIe BBHICIIUX MOPSIAKOB. Mcmonab3oBaHue
HOHATHUS MPOU3BOJHON B SKOHOMHKE.

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

Tema 14. IlpusokeHue Npou3BOIHOMN

OcHoBHbIE TeopeMbl 0 auddepenunpoBannu GpyHkun: Teopema dPepma teopema Poss,
teopeMa Jlarpanxa, teopema Komm. [IpaBuno JlonuTans st BEIMUCIEHUS HEONPEIETEHHOCTE.

[IpusHaku Bo3pacTaHus M yObIBaHMS (QPYHKIMHU. DKCTPEMyMbl (PYHKIINH, HEOOX0AUMOE U
JIOCTAaTOYHBIE yCIOBHS dKcTpeMyMa QyHkiuu. Hanbonbiiee 1 HauMeHbllee 3HaU€HUsT PYHKIIMU
Ha OTpe3Ke. ANTOpPUTM OTBHICKaHMsI HAWOOJIBIIET0 M HAMMEHbBILEro 3Hau€HUN HEempephIBHON
¢ynkunun Ha orpeske. Boimyknocts rpaduka dyaxmum. JlocTrarouyHOe YCIOBHE BBITYKIOCTH
byakuun. Toukn mepermba. HeoOxommmoe W M0CTaTOYHOE YCIOBHUS Ieperuda. ACHUMITOTHI
rpapuka QyHkiuu. [IlpumeHeHne nNpou3BOAHON K MCCIEIOBaHUIO (YHKIHMH U TOCTPOCHHUIO €e
rpaduka: cxema MoJTHOTO UCCIe0BaHUs (DYHKITHH.

Pasznen 6. luddepennuanbrHoe ucuncienne QyHKIU HECKOJIbKUX MePeMeHHbIX

Tema 15. ®yHKIMH HECKOJBKHUX NepeMEeHHbIX

OYHKINHY HECKOJIBKHUX MepeMeHHbIX. DyHKIUU IBYX MepeMeHHbIX. O0IacTh onpeaeneHus
U rpadpuk GyHKIMM ABYX NepeMeHHbIX. JIunuu ypoBHA. Ilpenen u HenmpepbIBHOCTh (DYHKIHH
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NBYX TIepeMeHHbIX. YacTHple mnpousBogHbIe U AupdepeHnrpyeMocTsh (YHKIMH ABYX
nepemeHHbIX. luddepennnan GyHkmum a1Byx nepeMeHHbIX. [ pagueHT GyHKIHH.

OkcrpeMyM (QyHKIIMM JByX TNepeMeHHbIX. HeoOxomumoe M OCTaTOYHOE YCIIOBHE
sKkcTpemyMa. HamOosnbiiee W HauMeHbIllee 3Ha4YeHHS (YHKIUM B 3aMKHYTOW OTrpaHUYCHHOM
oOmactu. YcioBHBIN 3kcTpeMyM. Metoa MHOXUTeNeH Jlarpanxa.

OYHKIMH HECKOJIbKUX NMEPEMEHHBIX B SKOHOMHYECKON TEOPHH.

Pasznen 7. UnTerpajibHOe HCUMCIEHHE

Tema 16. IlepooOpa3Hasi pyHKIMSA U HeonpeaeTeHHbII HHTErpas

[Tonsitue mepBooOpasHoi ¢yHKIMH. Teopembl o mepBooOpa3HbIX (GyHKIMU. [loHsATHE
HEOIpeeNIEHHOr0 HHTerpana. ['eoMeTpiuueckuii CMbICT HEONpEAEICHHOro nHTerpaia. Tabnuia
OCHOBHBIX HHTerpasioB. (CBoHCTBa HEONpeNeNeHHOro HHTerpaga. (OCHOBHBIE METOJbI
UHTETPUPOBAHUS:  HENOCPEACTBEHHOE  MHTETPUPOBAHUE,  HMHTEIPUPOBAHME  METOJaMU
MOJICTAHOBKU (3aMEHBI IEPEMEHHOI), UHTETPUPOBAHHE 10 YACTSIM.

[onarue paumonanbHOM ApoOu. Ilpocrelimme panmnoHaneHble apodu. VHTErpupoBaHue
MIPOCTEHUIINX PAIIMOHATBHBIX IpoOei. IHTerpupoBanne parmoHAIbHBIX TPOOC.

WuterpupoBanue TpuroHoMeTpudeckux (yHkimid. VHTerpupoBaHuMEe MIPOCTEHIINX
UppaluoHaIbHBIX QyHKIMI. MHTErpansl, «HebepyImuecs» B 3€MEHTAPHBIX QYHKIUAX.

Tema 17. OnpeneneHHbIH HHTErPaJ

[lonsTne onpeneaeHHoro wuHTerpaina. ['€oMeTpuYecKuilT YW HKOHOMUYECKUW CMBICI
OTIpeNIeJIEHHOT0 UHTETpaja. 3a/1a4a 0 BEIYUCICHUH 00beMa BBIITyCKaeMoi npoaykuuu. Teopemsbl
00 wuHTerpupyemMoctu ¢yHkuM. CBONCTBAa ONpENENIEHHOTO UWHTErpajia U TMpaBuja €ro
BBIUUCIICHUS. Bbruncienue ompeneneHHoro uHrerpana (MHTerpan ¢ HepeMEHHBIM BEPXHHUM
IIpeAesioM, TEOpeMa O IMPOU3BOAHONW MHTETpana ¢ MEePpEMEHHbIM BepxXHUM mnpenenoMm. dopmyna
Heiorona-Jleitbnuna). MeToJ NMOACTaHOBKM (3aMEHbI NEPEMEHHOH) M HMHTETPHUPOBAHUS 10
YacTsAM B OIIPEIEIIEHHOM MHTErpae.

Tema 18. HecoOcTBeHHBIE U 1BOIHbIC MHTErPaJibl

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

[TpuOnkeHHbIE METOAbl BBIYHMCIEHUS OIpEAeieHHbIX HHTerpainoB lMcnonp3oBaHue
MOHSITHSI UHTErpaia B 5KOHOMUKE

JIBOliHBIE MHTETPAJIbI, UX CBOMCTBA. OCHOBHBIE CIIy4ad BBIYMCIICHHS JIBOMHOTO MHTErpaia
B IIPSMOYTOJIbHBIX KOoOpauHarax. [loBropHble MHTerpansl. CBeneHUE ABOMHBIX MHTErPAjoB K
MTOBTOPHBIM.

Pasznen 8. ludPepennuaibubie ypaBHeHUs . Paabl

Tema 19. IluddepennuanbHble ypaBHEHHsI IEPBOT0 NMOPSIAKA

OcHOBHBIE TTOHATHS ¥ IPUMEPHI 33/1a4, MPUBOASAIINX K nudpepeHIInaIbHbEIM ypaBHEHUSIM.
OO6wikHOBeHHBIE AU (DepeHIInaTbHbIE YpaBHEHUS TIepBOTO nopsaka. O0Imiee u 4acCTHOE pelieHre
Y nepBoro nopsiaka. 3agaya Komu. Teopema o CylecTBOBAHMU U €UHCTBEHHOCTHU PELICHUS
3agaun Komu.

Huddepenunanbuble ypaBHEHUS C Pa3fe€HHBIMH UM Pa3JeisSIONIMMUCS TEPEMEHHBIMU
nepBoro mopsiaka, ux pemenue. OmHopoaHble nuddepeHInaNbHbIe ypaBHEHUS TIEPBOTO
MOpsIZIKA, UX pelleHue. JInHeHbIe OHOPOAHBIE U HEOJHOPOIHBIE YPABHEHUS MIEPBOrO MOPSAIKA.
Meron W.bepuymnu pemenust JIAY. Meron Jlarpanka (MeTon Bapualuud HPOU3BOJIBHBIX
nocTostHHBIX ) pemenus JIJIY. YpaBuenune beprysm, ero perieHue.

Hcnonp3oBanue nudhepeHnnalbHbIX YpaBHEHHH B SKOHOMHUUECKOM TUHAMUKE

Tema 20. YucsioBble U CTeNEHHbIE PSA/IbI
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Ornpezenienre 4YuCIOBOTO psAna, cymma psana. CoiicTBa cxoasuuxcs psiioB. CXoauMOCTb
reomerpuueckoro psna. Teopema (HeoOXxomumplii MpU3HAK CXOIMMOCTH DPsija), CICACTBUE U3
TEOPEMBI O PACXOAUMOCTH psiAa. ['apMOHMYECKHil psil. DTAaJOHHBIE PSIIbL: TEOMETPUUYECKUN psi,
TapMOHHMYECKHUH psiJi, 000OIIEHHBIH TapMOHUYECKUN psifl. J[oCcTaTOYHBI MPU3HAK CXOIUMOCTH
3HAKOMOCTOSIHHBIX PSJOB: TPU3HAKU CpaBHEHWs, mnpuszHak Jlamambepa, pagukaabHBIA H
MHTETpajJbHbIi Npu3Haku Komu.

3HAKONIEPEMEHHBIE M 3HAKOYEPEAYIOLIUECS  pAIbL [Ipuznak  cxoguMocCTH
3HaKo4epeayromnierocs psaaa (nmpusHak Jleiioauma). AGCONOTHAS U OTHOCUTEIbHAS CXOIUMOCTH.

[Tonsitue creneHHoro psiaa. Paguyc, MHTEpBaI CXOAUMOCTH CTENIEHHOTO Psijia.

Psnpr Teitnopa u Maxknopena. PaznoskeHust 2ieMeHTapHbIX (PYHKITUH B Psijl.

4.3.Conepxxanne NpaKTHYECKUX 3aHATHI (04HAsA (popMa 00yUeHU)

Pasznea 1. Anredpa maTpun

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

1. Omepanuu Hajg MaTpUIlaMH: TPAHCIOHUPOBAHUE, YMHOXXEHHE MAaTpHUIBl Ha YHCIIO,
CIIO)KEHHE U YMHOXKEHHUE MaTPUIL
Penrenue 3agauq:

e Omepanuu HajJ MaTpULlAMHM: TPAHCIIOHUPOBAHUE, YMHOXEHHE MAaTpHUIbl Ha YHCIIO,
CIIO)KEHHE U YMHOXKEHUE MaTPUIL

e Pemienue 3a7a4 ¢ 5KOHOMHUYECKHM CMBICIIOM

IIpakTnyeckoe 3ansitue 2. PemieHue MaTpu4HbIX YPaBHEeHUI(2 yaca)

1. Omnpenenutenu kBaapaTHbIX MaTpull. CriocoObl BEIYMCICHHUS ornpenenuTeneil. CBolicTBa
onpeaenuTenei

2. OOpatHast MaTpuia. AJTOPUTM BBIYHCICHUS OOpaTHOW MaTpHlbl. PemeHue MaTpUYHBIX
ypaBHEHUU

3. Pewenue 3anau:
® HaxOXJEHHE 0OpaTHOW MaTpPUIIbI
® pelieHHe MaTPUYHBIX ypaBHEHUN

IIpakTyeckoe 3ansaTHe 3. Pemenne cucreMm JIMHEHHBIX YpaBHeHUI MeTOA0M 00paTHOM
matpuubl 1 MetoaoM Kpamepa (2 yaca)
1. Pemenue cucreM NTUHEHHBIX ypaBHEHHH METOAOM OOpaTHOM Mmarpuibl. Pemenue cucrem

JMHEWHBIX ypaBHeHUH MeTo10M Kpamepa
2. Pemenue 3anau:

e [Ipumenenne oOpaTHON MATPHUIIBI ISl PEIICHUS CHCTEM JTMHEHHBIX YpaBHEHUH.

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

1. Anroputm Metona ['aycca u merona XXopaano-I'aycca
2. Pemrenne 3agau:
e Pemienue cuctem JIMHEHHBIX YpaBHEHUM ¢ mOoMoIIbIo MeToia ['aycca
e Pemienue cucrem IMHEHHBIX ypaBHEHUM ¢ momolibio MeTona Kopnano-I'aycca.

IIpakTuyeckoe 3ansaTHe 5-6. PemeHme cucTteM m JMHEHHBIX YPaBHEHHH ¢ n
HeHu3BeCTHbIMHM (4 yaca)

1. OOwmwuit mopsIOK perIeH st CUCTEMbI IMHEWHBIX YpaBHeHUi. Perenue cuctem m
JIMHENHBIX YPABHEHUI C N HEM3BECTHBIMU B CIIy4ae, €CJIM PAHI CUCTEMBbI MEHBIIIE YNCTIa
HEU3BECTHBIX

2. Pemenne 3amau:
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e lccnenoBanue cUCTEM JIMHEWHBIX YPAaBHEHUI HA COBMECTHOCTb.
e PemnieHue CUCTEM M JIMHEHHBIX YPABHEHHUM C N HEU3BECTHBIMU

Pasznea 2. BekTopHasi anreopa

IIpakTH4eckoe 3anaTHE 7. BoIno/THeHNe onepanuii HaJ BeKTOpamH (2 4aca)
1. JluHeitHble omepaluy HaJ BEKTOPAMH, 3aJaHHBIMU MPOEKIUsAMU. CKaIIpHOE, BEKTOPHOE,
CMEIIIaHHOE NPOU3BEICHUE BEKTOPOB
2. Pemenune 3amau:
e JlelicTBUSA HaJ BEKTOpaMHU
e Pa3noxeHue BEKTOpa M0 IPYruM BEKTOpPaM.
e Pemenue 3a1a4 Ha IPUMEHEHUE CKAJIIPHOT0, BEKTOPHOTO U CMEIIAHHOTO
IIPOU3BEIEHUS] BEKTOPOB.

IIpakTnyeckoe 3ansitue 8. BoinosiHeHne neiicTBUIT HAl N-MEePHBIMHM BeKTOpamMH (2 yaca)
1. n — MmepHblii BekTOp. JIMHENWHOE n-MepHOE NpocTpaHCTBO. JIMHENHAs 3aBUCHMOCTh M
HE3aBUCUMOCTb BEKTOPOB. 3aBUCHUMOCTb MEXIy KOOpPJIMHATAMH BEKTOpa B pPa3HbIX
Oa3ucax.
2. Pemenune 3amau:
® Ha OIpEAcICHUE JIMHEHHON 3aBUCHMOCTH — HE3aBHCHUMOCTH BEKTOPOB, OIPEIECICHUE
0a3nca BEKTOpOB, OIpeJesieHHe KOOPAMHAT BEKTOpa B HOBOM Oasuce (pasiioskeHHue
BEKTOpa 1o 0a3ucy), peleHre 3aja4 ¢ 9JKOHOMUYECKUM COZIepKAHUEM.

IIpakTnyeckoe 3ansaTue 9. JIuneiinbie onepaTopsl (2 yaca)

1. Jlunelinsle omeparopsl (O0TOOpaxkeHus, mHpeoOpa3oBaHus). JeHCTBUS Haa JTMHEWHBIMU
omepaTopamMu. Marpuna JUHEHHOro omepatopa. TeopeMa 3aBUCUMOCTH  MEXIY
MaTpHUIIaMU OJTHOTO ¥ TOTO K€ OlepaTopa B pa3HbIX 0a3ucax.

2. Pemenune 3amau:

® Ha Ompe/eNieHNe TMHEHHOCTH OTOOpaKeHHs, 00pa3a BEKTOpa, MAaTPHUIILI TUHEHHOTO
omneparopa,
® BBHINOJHEHHE JACHUCTBUIN HaJ JIMHEHHBIMH OIIEPATOPaAMHU.

IIpakTnueckoe 3ansaTe 10. HaxoxkaeHue CcOOCTBEHHBIX 3HAYEHMH M COOCTBEHHBIX
BEKTOPOB JIMHEHHOr0 onepartopa (2 yaca)
1. CoOcTBeHHBIE 3HAUEHHUS W COOCTBEHHBIE BEKTOpPHI JHMHEWHOro oreparopa. JluHeiiHas
MoJIeNlb OOMEHa.
2. Pemenune 3amau:
® Ha HaxOXJeHHe COOCTBEHHBIX 3HAUEHUH JIMHEHHOTO oreparopa,
® HaXOXXJCHHE COOCTBEHHBIX BEKTOPOB JIMHEIHOTO onepaTopa

Pa3znes 3. AHaaMTHYeCKAs TeOMETPUS HA MJIOCKOCTH U B IPOCTPAHCTBE

IIpakTyeckoe 3ansaTue 11. IIpsiMas TuHUA HA MJIOCKOCTH (2 Yaca)

1. Pa3znuuHble ypaBHEHHS NPSAMOM Ha IUIOCKOCTH. YTOJI MEXKIY HPSMBIMH, YCIOBUS
NapauIeIbHOCTH U NEPIEHANKYIIPHOCTH IPSMBIX, PACCTOSIHUE OT TOYKU A0 IPSIMON

2. Pemenune 3amau:
e PemieHue 3aa4 Ha HAX0XKICHHUE PA3JIMYHBIX BUIOB YPABHEHUH IIPSAMOM HA INIOCKOCTH
e Pemienue 3a1a4 Ha HAXOXKJAEHUE YIJIa MEXY NPSIMBIMU
e Pemienue 3aaa4 Ha ONpeieICHUE APAJIIETIbHOCTH U IEPIEHIUKYISIPHOCTH MPSIMBIX

IIpakTyeckoe 3ansaTue 12. IIpsMas u MJI0CKOCTH B POCTPaHCTBe (2 yaca)

I. YpaBHeHHUS IUIOCKOCTH B TMPOCTPAHCTBE YTOod MEXAY IIJIOCKOCTSIMH, YCIOBHS
NapaJUIEIbHOCTH U IEPIIEHAUKYIISIPHOCTH IBYX IIOCKOCTEH.

2. VYpaBHEHHS NPAMON B MPOCTPAHCTBE. YTOJ MEXIY MPSAMBIMU B MPOCTPAHCTBE. Y CIIOBHE
apaJUIEIbHOCTU U IIEPIEHIUKYIIPHOCTH IIPSAMBIX B IIPOCTPAHCTBE.

3. Pemenue 3amau:
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L] PGLHGHI/IG 3a4a4 Ha HaAXO0XICHUC pastquIx BHUJIOB ypaBHeHI/Iﬁ IINIOCKOCTU B
MIPOCTPAHCTBE

e Pemenue 3agay Ha HAXOXKICHHUE PA3JIUYHBIX BHUJIOB YpPAaBHEHUU MpPSIMON B
MIPOCTPAHCTBE

[ ] PGLHGHI/IG 3a4a4 Ha HaXO0XIACHHUC yrna MG)KI[y HpSIMI:IMI/I, Ha onpe;[eneHHe
NapaJuIeIbHOCTH M MIEPIICHIUKYISIPHOCTH MPSMBIX

Pasznen 4. BBeaenne B aHAJIN3

IpakTnyeckoe 3ansiTue 13. Haxoxnenue coiicTB pyHkuuu. (2 yaca)

1. OcHoBuble cBoiicTBa pyHkmu. Knaccudukamms ¢pynkuuii. OCHOBHBIE 3JIeMEHTapHBIE
byakunn u ux rpaduku. Cnoxnas ¢pyaknus. O6patHas hyHkuus. OyHKM, 3a1aHHAs
HesiBHO. [IpeoOpazoBanue rpadukoB QyHKIHI.

2. Pemenue 3anmau:

e uccnenoBaHus (QYHKIMI HA MOHOTOHHOCTD
e uccnenoBaHus QYHKIMA HA OTPAaHHYEHHOCTD
e uccrenoBaHus QYHKIMHA HA YETHOCTb

IIpakTyeckoe 3anaTHe 14. Borunciaenne npenenos pynkumii. (2 yaca)

1. TIpemen ¢pynkmuu B 6eckoHeunoctu. [Ipeaen ¢pynknuu B Touke (mo Komm u mo I'eiine).
OcHoBHBIE TEOpEeMBI O mpeaenax (yHKIMH. beckoHeuHO Mayble U OECKOHEUHO OOJbIINe
BEJIMYMHBI, WX CBOMCTBA. 3aMeuaresibHbIe TMpenenbl. PackpbiThe HeonpeaeaeHHOCTe!
Pa3TUYHBIX TUTIOB.

2. Pemenune 3amau:

e Jloka3aTenbCTBO IPEJENIOB IO OIPEIEICHUIO

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

e PackpbITHE OCHOBHBIX HEONIPEIEIECHHOCTEHN

IIpakTnyeckoe 3ansitue 15. UcciaenoBanue pyHKuuili Ha HempepbIBHOCTH. (2 yaca)

1. HemnpepsiBHOCTh (DyHKIIMK B TOUKe W Ha WHTepBaie. Kiaccudukamus Touek pas3pbiBa.
CroiicTBa (yHKIMIA, HEMpPephIBHBIX B TO4ke. CBoWcTBa (YHKIIMNA, HEMPEPHIBHBIX Ha
OTpE3KE.

2. Pemenune 3amau:

e lccnenoBanue (yHKIMIA Ha HEMPEPBHIBHOCTh
e OrnpenencHue TOUYEK pa3pbiBa

Pasznea S. Inddepennuanbuoe ucunciaenne GyHKiuii 0JHOM nepeMeHHOH

IIpakTnyeckoe 3ansaTue 16-17. HaxoxaeHus npon3BoaHbIX QyHKIUH (4 yaca)

1. Onpenenenvie NPOU3BOJHON, €€ TEOMETPUYECKHH, MEXAaHWYECKUH W HKOHOMHYECKHUM
cmbicii. OcHoBHbIe TpaBuia auddepenuupoBanus. [IpousBoaHas CloXHOW U OOpaTHOM,
HessBHOUM (GyHKIMHA. Jlorapudmudeckoe muddepennupoBanue. VMcnonb3oBaHue MOHATHS
IIPOU3BOJHON B 3KOHOMUKE.

2. Pemenune 3amau:

e Ha npumeHeHne reoMeTpUYECKOro, 3KOHOMUUYECKOTO CMbICIIA TPOU3BOIHOM
e Beiuucnenue mpou3BOAHBIX CIOKHBIX (PYHKITHI

e Brpruucnenue mpou3BOAHBIX HESIBHBIX (DYHKIIUN

e Briuucnenue npou3BOAHBIX 00PAaTHBIX (PYHKIIHIA

e [Ipumenenue norapudmuyeckoro audepeHIpoBaHus

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

nocrpoenue rpapukos (2 yaca)

1. Tlpu3Haku BoO3pacTaHus W YObIBaHUS (QYHKIIHH. DKCTPEMYMBbI (DYHKIIMH, HEOOXOIUMOE 1
JIOCTaTOYHbIE ycIoBHs SKcTpemyma (yHkiuu. Haumbonbliee M HauMeHbIee 3HAUYECHUS




15

¢ynkuuu Ha orpe3ke. Beimykiocts rpaduka  ¢yHkuuu. JloctaTrouHoe ycioBue
BeIyKJIOocTH GyHKIMH. Touku mepernba. HeoOxommmoe W OCTATOYHOE YCIOBUS
neperu6a. Acumnrtotsl GyHkiuH. [IpuMeHeHne Nporu3BOJHON K UCCIIEAOBAHUIO (PYHKIIUU
U TIOCTPOEHUIO ee rpaduKa: cxema MOJHOTO Hccle0BaHus (QyHKIUH.
2. Pemenue 3anau:
e lccnenoBanue pyHKIMI C TOMOIIBIO MPOU3BOIHON M TOCTPOEHHUE TPahUKOB
e HaxoxaeHne HaMMEHbBIIETO U HAaUOOJIBIIET0 3HaAUYEHUS! QYHKITMI

Pa3nea 6. ludgdepennuanbHoe ncuuciaeHne GyHKIME HECKOJbKHX MepeMEeHHbIX

IIpakTnyeckoe 3ansatue 19. Haxoxnenune 3xcTpeMymMoB QyHKIUM JABYX IepeMeHHbIX. (2

yaca)

. ®ynkuuu AByX 1epeMeHHbIX. JluHum  ypoBHs.  YacTHble  NPOU3BOJHBIE U
muddepeHpyeMocTs  (QYHKIMM JIBYX MEPEMEHHBIX. OKCTpeMyM (QYHKIHUH JBYX
nepeMeHHbIX. Heo0xommoe u 10CTaToYHOe yCI0BHE SKCTPEMYMA.

2. Pemenue 3anau:

e HaxoxneHue yaCcTHBIX MPOU3BOAHBIX (DYHKINHU ABYX MEPEMEHHBIX
e Haxoxnenue skctpemyMma QyHKIUU ABYX MEPEMEHHBIX

Paznen 7. UnTerpajibHoe ucumncjieHne

IIpakTyeckoe 3ansaTue 20. Haxo:kaenue HeonpeaeJeHHbIX HMHTErPaJIoOB . (2 4yaca)
1. Heonpenenennslii uHTErpan. ['eoMeTpuyeckuil CMBICI HEONMPEAECTICHHOIO0 HWHTErpasna.
CBolicTBa HeolpeaeaeHHOro nuTerpana. OCHOBHBIE METO/bI UHTETPUPOBAHUS.
2. Pemenune 3amau:
e HenocpeacTBeHHOE UHTETPUPOBAHHUE.
e lnTerpupoBaHue METOAOM 3aMEHBI IEPEMEHHOMN.
e HaxoxaeHue HHTErpajoB METOIOM HUHTETPUPOBAHUS 10 YACTSIM.

IIpakTnyeckoe 3ansitue 21. BolunciieHne onpeaeJeHHOr0 HHTerpaJa . (2 yaca)

1. Onpenenennelii uHTErpan. ['eoMeTpuueckuii ¥ SKOHOMHUYECKUN CMBICH OINpPEAEIEHHOTO
uHrerpana. CBoiCTBa ONPENENEHHOT0 MHTErpaja. BplyucieHue  onpeaeseHHOro
WHTErpaja

2. Pemenune 3amau:

e BriunciieHue onpeneneHHOro MHTerpaisa Ha OCHOBaHUU OIIPEAEIIEHUS MHTErpasa.

e BbrlunciieHue onpeneneHHOro MHTErpajga METOAOM 3aMEHbI MEPEMEHHOM U METOJIOM
WHTETPUPOBAHUS 110 YACTSIM.

e [IpwioxeHue onpeaeaeHHOro HHTerpana.

IIpakTyeckoe 3ansaTHe 22. HaxoxknaeHue HecoOCTBEHHBIX M ABOMHBIX HHTErpajios . (2

yaca)

1. HecobctBennnie unTerpaisl [ u Il poga. Cxopsmmiicss U pacXoasIuiicss HeCOOCTBEHHBIHN
MHTErpall. J|BolHbBIE UHTETpalIbl, UX CBOMCTBA. OCHOBHBIE Cllydyau BBIYUCIICHUS JBOMHOIO
MHTETpala B IPSIMOYTOJIBHBIX KOOPAUHATAX.

2. Pemenue 3anau:

e Brpluucienne  HECOOCTBEHHOrO  HHTerpajga ¢  OECKOHEUHBIMH  IIpelielaMu
HUHTErpPUPOBAHUS.

e Brluncienne HeCOOCTBEHHOTO UHTErpajia OT pa3pbIBHON (YHKLUU.

e BpiuncieHne IBOMHBIX HHTErPAJIOB

Pasznea 8. Inddepennuanbubie ypaBuenus. Psajabl

IIpakTyeckoe 3ansitue 23-24. Pemenue nudepeHnnanbHbIX YpPaBHEHHH IepBOro

nopsiaika . (4 yaca)

1. OObikHOBeHHbIe auddepeHnanbHble YpaBHEHUs mepBoro mnopsaka. OOmiee u 4acTHOE
pemenue. 3amada Komm. Bumer muddepeHnmanbHbIX ypaBHEHUN MEPBOTO TOPSIKA, MX
pELICHHUE.
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2. Pemenue 3anau:
e Pemenne auddepeHINANBHBIX ypaBHEHUH C Pa3/IeIEHHbIMU U Pa3JelsoLMMUCS
IIEPEMEHHBIMH.
e Pemenue ogHOpOAHBIX AU (HepeHIHATBHBIX YPaBHEHUH IEPBOTr0O MOPSIIKA.
e Pemenue nuHeiHbIX auddepeHInanbHbIX YpaBHEHUH IEPBOT0O MOPSIIKA.
e Pemenue ypaBuenus bepnynnm

IIpakTunyeckoe 3ansiTue 25. UccienoBanue cX0AMMOCTH YUCIOBBIX PSAOB. (2 yaca)

1. OmpeneneHue 4YMCIOBOTO psifa, cymma psnpa. Teopema (HeoOxomumblii mnpusHak
CXOIMMOCTH psifa), CJIEACTBUE M3 TEOPEMBbl O pacxoguMocTu psna. Jloctarounbie
MPU3HAKU CXOJUMOCTH 3HAKOIOCTOSHHBIX PSIOB.

2. 3Hako4epenyronmecs " 3HAKOMEPEMEHHbIE  PSJIbIL. [Tpu3nak CXOIMMOCTH
3HaKouepeayromerocs psaa (mpusHak JleiiOuuma). AGCONIOTHAS M YCIOBHAS CXOJUMOCTH

3. Pemenue 3amau:

® Ha HAXOXJICHHS CYMMBI psiia
® Ha HCCIIEJOBAaHUE CXOJIUMOCTH 3HAKOMIOCTOSIHHBIX PSJIOB
® Ha HCCIIEJOBAaHUE CXOJIMMOCTH 3HAKOUEPEAYIOIIMXCS PSJIOB

4.4. Conep:kanue caMOCTOSATEbHOI padoThl

Pazneal. Anredpa maTpun

Tema 1. MaTpuusl
1. JluHeitHas 3aBUCUMOCTb CTPOK MATPHIIBI.
2. BrImonHeHne THIIOBLIX 3a0aHUH 10 TEME

Tema 2. O0paTHast MaTpuna

1. DnemeHTapHbIe TpeoOpa3z0BaHUs MATPHUIIBI. DKBUBAJIIEHTHOCTh MAaTPUILI.

2. Panr matpuiibl u croco0bl ero BeranucieHus. CBoHCTBa paHra MaTpuilbl. ba3ucHbIii MUHOD
MaTpulsl. Teopema o0 paHre MaTpULIbL.

3. BrInojHeHue TUIIOBEIX 3aJaHUN 10 TEME

Tema 3. CucreMsbl JTHHEHHBIX aJire0panyecKuX ypaBHeHH

1. Ilpumenenne meromoB ['aycca m XKopmano — I'aycca K pEHICHHIO CUCTEM JIMHEHWHBIX
YpaBHEHUM.

2. BrImonHeHnye THIOBBIX 3alaHUI IO TEME

Tema 4. UccienoBanue cucTeMbl M JTHHEHHBIX YPABHEHH ¢ N HEN3BECTHBIMU

1. Cucrembl TUHEMHBIX OJHOPOIHBIX ypaBHEHUM. DyHIaMeHTaIbHAs CUCTEMA PEIICHUH.
2. Mogenb JIeoHThEBa MHOTOOTPACIEBOM SKOHOMUKH (0aTaHCOBBIN aHATH3).

3. BrInojHeHue TUIIOBLIX 3aJaHUN 10 TEME

Pa3nes 2. BekTopHas anredopa

Tema 5. Dj1eMeHTHI BeKTOPHOM aJredpbl

1. BexkTopHOoe TmpoHW3BEIEHHE BEKTOPOB, €ro CBOWCTBAa. BrIipaxkeHue BEKTOPHOTO
MPOU3BEJCHUS Yepe3 KOOPAMHATHI BEKTOPOB.

2. CwmemaHHO€ TPOU3BEIAEHUE BEKTOPOB, €ro CBOWCTBAa. BblpakeHHWE CMEIIaHHOTO
MIPOMU3BEJCHUS Yepe3 KOOPANHATHI BEKTOPOB

3. BrInoJIHEHME TUITOBLIX 3aJlaHUH 110 TEME

Tema 6. JInHeiiHbIe BEKTOPHBIE MPOCTPAHCTBA

1. Tlepexonq x HOBOMY O0a3ucy B JIMHEHWHOM IIPOCTPAHCTBE. 3aBUCHMOCTb MEXIY
KOOpJMHATAMH BEKTOpA B pa3HbIX Oa3ucax.

2. BrImonHeHnye THIOBEBIX 3alaHUI IO TEME

Tema7. JInuneiinble 0TOOpaKeHUsI
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1. JIunelnas Monxens oOMeHa.
2. BrImonHeHnye THIOBEBIX 3alaHUI IO TEME

Pa3znen 3. AHaauTH4YecKasi reOMeTPHUsl HA MJIOCKOCTH U B IPOCTPAHCTBE

Tema 8. JInnus HA IIOCKOCTH

1. Kpussie Broporo nopsaka. OkpyxxHocTb. KaHoHnueckoe ypaBHeHue. CBOICTBa KpUBOH,
OCHOBHBIE XapaKTCPUCTUKH.

Omnunc. Kanonnueckoe ypaBHeHue. CBOWCTBAa KpUBOI, OCHOBHBIE XapaKTEPUCTUKH.
['unepOomna. Kanornueckoe ypaBHeHue. CBOWCTBa KPUBOM, OCHOBHBIC XapaKTEPUCTHKH.
[Tapa6ona. Kanonndeckoe ypaBHeHue. CBOMCTBa KPUBOIA, OCHOBHbIE XapaKTEPUCTHKH.
O6nacTh pemieHui JUHEHHBIX HEpaBeHCTB. [paduyeckuii METON peUIeHUsS CHCTEMBI
JMHEWHBIX HEPaBEHCTB C JIByMsI HEW3BeCTHBIMU. OOJAcTh peIIeHUH CHCTEMBl JTMHEHHBIX
HEPABEHCTB.

kW

Tema 9. IIpsiMmasi H IIOCKOCTH B MPOCTPAHCTBE

1. KanoHuueckoe ypaBHEHHE MPSIMOM B MPOCTPAHCTBE.

2. YpaBHeHUE NpSIMOM B IPOCTPAHCTBE, IPOXOASILEH Yepe3 ABE TOUKH.

3. OOmee ypaBHeHHWE TIpsAMOM B mpocTpaHcTBe. Ilepexom oT o0mero ypaBHEHHS K
KaHOHUYECKOMY.

4. VYroa Mexay nIpsMbIMH B TPOCTPAHCTBE.

5. VYcnoBue napajuieIbHOCTH U NEPIEHUKYIIPHOCTH IIPSIMBIX B IPOCTPAHCTBE.

Pasznen 4. BBeaenne B aHAJIN3

Tema 10. ®ynxknun

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

[IpeobpazoBanue rpadukoB GyHKIIHUHA.

[Ipumenenue GyHKIUH B SKOHOMUKE.

. BpInosiHeHNE TUIIOBBIX 33/IaHUH 10 TEME

S

Tema 11. Ilpeaenant pyHkumi

1. Yucnossie nociaeaoBareabHOCTU. OrpaHMuE€HHbIE 1 MOHOTOHHBIE MOCIEA0BATEIbHOCTH.

2. Ilpenen 4MCIOBOM MOCIENOBATEIBHOCTU. ['€OMETPUYECKHII CMBICI Mpeaenaa YHCIOBOU
nocJseoBaTeabHOCTH. [IpU3Haku cylecTBOBaHUs Mpeera.

3. Ilpenen ¢pyHkumu B Touke 1o I eitHe.

4. PackpspITue HEONIPEAEICHHOCTEN Pa3InYHBIX TUIIOB.

5. BrInojHeHue TUIIOBLIX 3aJaHUN 10 TEME

Tema 12. HenpepbIBHOCTb (PyHKIMIA
1. CaoiicTBa (hyHKIIMIA, HEIPEPHIBHBIX Ha OTPE3KE.
2. BrImonHeHnye THIOBEBIX 3alaHUI IO TEME

Paszpnen S. lu¢pdepennuaibHoe ucuucaeHne GyHKuMil 0IHOM nepeMeHHol

Tema 13. IlpousBoanas u 1udpdepenunan GQyHKIU

1. TIpousBoaHas 0OpaTHON QYHKIIUU

2. Ilpown3BoJHBIE BHICHIUX MOPSIAKOB.

3. Hcnonb3oBaHK€E NOHATHS IPOU3BOJIHON B 3KOHOMHUKE.

4. Tlonsarue muddepennuana ¢ynknuu. CoiictBa muddepennuana. HMHBapHaHTHOCTH
nuddepeHnuaia.

5. Jlnddepennnansl BHICIIUX TOPSIKOB.

6. BrbInosiHeHNe TUMIOBBIX 3aJJaHUM 110 TEME

Tema 14. IlpusioxkeHue Npou3BOIHOMN

1. OcHoBHbIe TeopeMbl 0 aupdeperurpoBanun GpyHkimu: Teopema depma Teopema Pos,
teopeMa Jlarpanxa, Teopema Kormn.

2. IlpaBuno Jlonurans 1 BBIYMCIEHUS HEONIPEAEIEHHOCTEN.
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3. HauGomnbmiee u HauMeHbllee 3HAYeHUS (DYHKIUM HA OTpe3Ke. AJITOPUTM OTBHICKAHUS
HauOO0JIBIIEr0 U HAMMEHBILIEr0 3HAYCHHU I HeTPEPhIBHOW (PYHKIIMU HA OTpE3Ke.

4. BpinonHeHUEe TUNOBBIX 33JIaHUM 110 TEME

Pasznen 6. Inddepennuanbnoe ucuncienne QyHKIUil HECKOJbKUX MePeMEHHbIX

Tema 15. ®yHKIMHN HECKOJBKHUX NepeMEeHHbIX

[Tpenen u HenpephIBHOCTH (YHKIUU IBYX IT€PEMEHHBIX.

Juddepennman GyHKIUN IBYX EPEMEHHBIX.

['paguent GyHKINN.

Haubosnpiee u HanMeHbIee 3HaUYCHHUSI (PYHKIIMH B 3aMKHYTOH OrpaHMYEHHOM 00JacTH.

@YHKIHUH HECKOJIBKUX IEPEMEHHBIX B 3KOHOMHYECKON TEOPHUH.

BrinonHeHue THOBBIX 33JTaHUM 110 TEME

TeMa 16. IlepBooOpa3Hasi QyHKIUA U HeoNpPeAeJJeHHbIH HHTerpaJl

1. Ipocteiimme paunoHaidbHble JpoOu. WHTErpHpoBaHHWE MNPOCTEHIINX pPAlMOHATBHBIX
npobeit. TuTerpupoBanre parmoHAIBHBIX APOOCH.

2. WuterpupoBaHuEe TpPUTOHOMETpUYECKUX (GYyHKUMHA. HHTErpupoBaHHe MPOCTEHUIINX
UppaluoHanbHBIX GyHKIMI. MHTErpansl, «Hebepymuecs» B 3€MEHTAPHBIX QYHKIUAX.

3. BrbInosiHeHNE TUTIOBBIX 3aJJaHUM 1O TEME

Tema 17. OnpenesneHHbIH HHTErPaJ

1. 3amaua o BEIYUCICHUU 00BEMa BBITTYCKaeMOW MPOTYKIIHH.

2. Hurerpain ¢ nepeMeHHBIM BEPXHUM IMPEIEIOM.

3. Teopema 0 mpOU3BOJAHON HHTErPAJIA C IEPEMEHHBIM BEPXHUM MPEIEIOM.

4. BpinonHeHUEe TUNOBBIX 33JIAHUM 110 TEME

Tema 18. HecoOcTBeHHbIE U IBOIHbIE HHTErPaJibl

1. TIpuGnmxeHHBIC METOIBI BEIYUCIICHUS OMPEICICHHBIX HHTErPAIoB

2. Hcnonb3oBaHHE MOHATUSA UHTETPAJIa B SKOHOMHUKE

3. BbInosiHeHNE TUTIOBBIX 3aJJaHUM 1O TEME

Pasznen 8. Inddepennuanbubie ypaBHeHus. Psabl

Tema 19. [IndppepennuaibHbie ypaBHEeHUs NIEPBOT0 MOPAIKA

1. Meton Jlarpamka (METOJ BapHalM MPOU3BOJBHBIX IMOCTOSHHBIX) PEIICHUS JTMHEWHBIX
HEOJHOPOJHBIX YPaBHEHUM MEPBOTO MOPSIKA.

2. VYpaBHeHue bepHymin, ero penieHue.

3. Hcnonb3oBanue nudhepeHnanbHbIX YpaBHEHHH B SKOHOMUUECKOM JTUHAMUKE

4. BbIIIOIHEHNE TUIIOBBIX 3aJaHUH II0 TEME

Tema 20. YucioBble U CTeNEeHHbIE PSAbI

1. Tlonstue crenenHoro psaa. Panuyc, MHTEpBain CXOJAUMOCTH CTEIIEHHOTO psija.

2. Paner Teiinopa u MakiiopeHa. PaznoxeHnus sneMeHTapHbIX QYHKIUN B pAI.

3. BrInojHeHue TUIIOBLIX 3aJaHUN 10 TEME

S e e

5. KoHTpo/b KayecTBAa OCBOCHUS AUCHUIIIMHBI

Texymuii KOHTPOJIb U MPOMEKYTOUHAS ATTECTALMS OCYLIECTBIISIIOTCS B COOTBETCTBUU C
«lTonoxxenneM 0 TeKylmeM KOHTPOJE YCIIEBAEMOCTH U IMPOMEKYTOYHOM aTTeCTaluu
oOydaromuxcsi B ABTOHOMHOW HEKOMMepueckoi opraHuzanuu «OOpa3zoBaTenbHass OpraHU3aIIHs
BBICILIET0 00pa30BaHUM» «Y HUBEPCUTET SKOHOMUKHU U YIIPABICHUS.

Bux mpomexyroyHoM — arrecranuud  —  3a4eT, Ok3aMeH. QPopMa IIpoBEeNCHUS
MPOMEKYTOYHOM aTTECTAllM — MUCbMEHHBIN YK3aMEH.

OueHouHbIe CpeICcTBa MO TUCHUILIMHE TpUBeaeHbI B [Ipunoxenun 1.

Kputepun onenuBanus ainsgs @OC npusenens! B [Ipunoxenun 2.
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6. YueOHO-MeTOANYeCcKOe o0ecniedeHne AU CHUIIIMHBI

[[IrapeBa I'.B., Briciias martemaTtuka: omnopHbid kKoHcmekT Jyekiui / I'.B..IlInapeBa. —
Cumopeponons: AHO «OOBO» «YHUBEpCUTET SKOHOMUKH H yrpaBieHus», 2021. — 124 c. —
TeKCT: 3EeKTPOHHBIN.

[Inapesa I'.B., Bricmias maremaruka: y4eOHO-METOAMYECKOE IOCOOHME (METOIUYECKUe
PEeKOMEHIallMM K TIPOBEICHHUIO CeMHHApCKuX (mpaktuyeckux) 3ansatuid)/ I'.B.. [llnapesa. —
Cumopeponons: AHO «OOBO» «YHuBepcUTET SKOHOMHUKHU U ympasieHus», 2021. — 78 ¢. —
TeKCT: 3EeKTPOHHBIN.

[[Trapesa ['.B., Beicmiasg MaremaTuKa: METOAUMYECKHE PEKOMEHJALUMMU I10 OpPraHU3aLMHU
camocTosaTeNnbHON padoTel obyvaronuxcs / I'.B. [llrapesa. — Cumdeponons: AHO «OOBO»
«YHUBEPCUTET SKOHOMMKH U yrpasiaeHus», 2021. — 58c.

[[Iaapesa, I'. B. Bricmas maremarvnka (JIMHEWHas anreOpa) : METOJUYECKHE YKa3aHHUS K
BBINIOJTHEHUIO TUIOBBIX pacdeToB. s HampaBneHuil moarorosku 38.03.01 DxoHoMmuKa,

38.03.05 busnec-unpopmaruka (kBanmdukanuss — OakanmaBp) / I'. B. IllnapeBa. —
Cumopeponons : YHHMBEpCUTET SKOHOMHKH U ympasieHus, 2020. — 57 c. — Teker :
anektponHsd // I{udposoit obpazoBarenvubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/101397.html. =~ —  Pexxum  pmoctyma: s aBTOPHU3HD.
II0JIB30BATENIECH

[[Tnapesa, I'. B. Maremarndeckuil aHaiau3 : METOJUYECKHE YKA3aHUsS K BBIITOJIHECHUIO
tunoBbiX pacueroB / I'. B. IllmapeBa. — Cumdepornons : YHHBEPCUTET KOHOMHUKH H
ynpasinenusi, 2020. — 74 c. — Tekcr : snextponHbI // L{udposoii oOpa3oBaTenbHBIN

pecype IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/101399.html. — Pexxum
JIOCTYIIA: JUIsl aBTOPU3UP. I10JIb30BaTEIEH

7. IlepeyeHb OCHOBHOM M JONOJHUTEJIBHOHI y4eOHOH JUTEPATypPbl, HEO0X0AMMOM A5
OCBOCHMS JUCIHUIIIMHBI

@) OCHOGHaA Tumepamypa:

Enbkun, A. T'. Jluneiinas anrebpa u aHAIUTHYECKass TeoMeTpus : yaeOHoe mocodue / A. T
Enpkun. — CapatoB : ByzoBckoe obpazoBanue, 2018. — 95 ¢. — ISBN 978-5-4487-0325-
6. — Tekcr : anekrponnsiii // LHudposoii oOpazoBatensHblil pecypc IPR SMART : [caiit].
— URL: https://www.iprbookshop.ru/77939.html. — Pexum noctyma: ans aBTOpU3HD.
MOJIb30BaTENEN
. boponmuna, E. b. Maremarnueckuii ananu3 : yaeoHoe nmocooue / E. b. boponnna. — 2-e uzg.

— CaparoB : Hayunasa kuwura, 2019. — 159 c. — ISBN 978-5-9758-1745-7. — Tekcr :
anexktpoHHbid // I{udposoit obpazoBarenbubii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/81022.html. = —  Pexxum  nmoctyma:  1mjast  aBTOPHU3UD.
M0JIb30BaTENEN

0) OononnumenvHan 1umepamypa:
PoxnecrBenckuii, K. H. DneMeHTBl JTHHEWHON anreOpbl M aHATUTHYECKONW TEOMETPUHU C

NpUJIOKEeHUsIMU B 3koHOMUKe U yrpasineHnn / K. H. PoxnectBenckuii. — Tyna : MHCTUTYT

3akoHoBeneHMs U yrnpasiueHus BITA, 2018. — 136 c. — Texkct : anextponHsbii // LludpoBoit
00pa3oBaTeNbHBIN pecypc IPR SMART : [caiT]. — URL:
https://www.iprbookshop.ru/80641.html. ~—  Pexxum  pmoctyma: ans  aBTOPHU3HD.
I10JIb30BaTeNeH

I'ymait, T. A. Maremartuka Juis CTyJJ€HTOB SKOHOMHUYECKUX HANpPaBJICHUH : ydeOHoe mocodue
/ T. A. T'ynaii, A. ®. [onromonora, B. A. XykoBa. — CraBpomnosnb : CTaBpOmOIbCKHi
rOCyJapCTBEHHBIN arpapHbiii yHuBepcureT, 2021. — 88 c. — Tekcer : 37eKTpOHHBINA //

[udposoit  obpazomatenpHBId  pecypc IPR SMART : [caiit] —  URL:
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https://www.iprbookshop.ru/121748.html. =~ —  Pexum  pmocryma: ansi  aBTOPHU3HUD.
M0JIb30BaTENEN
3. Maremaruka B Excel : yueObnuk mist By3oB / O. A. batok, JI. B. bep3un, . JI. 'obapesa [u

np.] ; nox penakuuent T. JI. @omuueBoit. — Mocksa : [Ipomereit, 2019. — 230 c. — ISBN
978-5907100-22-0. — Texct : snmekTponHsbIii // IudpoBoit obpazoaTenbHbIA pecypc IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/94445.html. — Pexxum noctyna: s
aBTOPU3HUP. M10JIb30BATEIIEH

4. MareMaTnueckuii aHaiu3 s DKOHOMHCTOB : ydeOHoe mocobme / cocraButenu M. T.
[MamkeBnu [u ap.]. — 2-e u3g. — HoBocubupck : HoBocubGupckuii rocymapcTBeHHBIN
YHUBEPCUTET 3KOHOMUKHK M ympaienuss «HUHX», 2019. — 292 ¢. — ISBN 978-5-7014-
0934-5. — Texkcr : snextponHHbIi // Lludpposoit obpazoBarensHblii pecypc IPR SMART
[caiiT]. — URL: https://www.iprbookshop.ru/95188.html. — Pexum pocryma: mis
aBTOPU3HUP. M10JIb30BATEIIEH

5. Konnoma, JI. II. Marematnueckuii ananu3. I[IpakTHKO-OpHEHTUPOBAHHBIA KypC C
3IIEMEHTaMH KeicoB : yuyeOHUK [uis OakanaBpuara 1o HampaBieHusM moarotoBku 38.03.01
«OxoHomuka» 1 38.03.02 «Menemxment» / JI. I1. Konnosa, A. A. Peios, . K. Crenansu.
— Mocksa : Ilpomereni, 2019. — 280 c. — ISBN 978-5-907100-61-9. — Tekcr :
anextpoHHbd // I{udposoit obpazoBarenbubii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/94450.html (zara o6pamenus: 18.06.2022). — Pexxum nocrymna:
JUTsL aBTOPU3UP. TIOJIb30BaTeNel

8. Ilepeuenn pecypcoB HH(POPMAITUOHHO-TEJIEKOMMYHUKAIIMOHHO ceTH « UHTEpHET),
HEO0XO0AUMBIX [IJIf OCBOCHHSI JUCIUIJIMHBI

1. UndopmanmonHo-npaBoBoii  mopran  «lapant»: oduuumansubii  caiit. —  URL:
http://www.garant.ru — TeKCT: 3JIeKTpOHHBII.

2. Hudposoii obpazoBatenbHblii pecypc «IPRsmart»: oduumansubii caiit. — URL: http://
www.iprbookshop.ru/ — TekcT: 31eKTpOHHBIH.

3. becnuatHast snekTpoHHast 6ubnuoTeka oHyaiiH «EnuHoe OKHO J0CTyna K 00pa3oBaTeIbHBIM
pecypcam»: odumumaneHenid  caiit. — URL: http://www.window.edu.ru —  Texer:
AJIEKTPOHHBIN.

4. DIEeKTpOHHBIH CHpPaBOYHUK MO MaTemaTuke «llpukimagHas maTemMaTuKa»: OQHUIIMATBHBIN
caiit. — URL: http://www.pm298.ru/ — TekcT: 3IeKTpOHHBIH.

9. MeToguyeckue yKazaHHs 1J1s1 00y4ar0IMXCsl
10 OCBOCHHIO JUCHHIIJIHHBI

[Ipu mpoBeneHmid JEKIH, CEeMHUHAPCKUX (MPAKTHUECKUX) 3aHATHH, CaMOCTOSTEIHHOMN
paboTre 0OydaromUXCs MPUMEHSIOTCS MHTEPAKTUBHBIC (POPMBI MPOBEACHUS 3AHSATHI C IIENBIO
MOTPYKEHHSI 00YJaIONIUXCsl B peasibHYyt0 aTMochepy npodhecCHOHATLHOTO COTPYIHUYECTBA T10
pa3penieHnto mpooieM, ONTUMATBHON BRIPAOOTKM HABBIKOB U KAYeCTB OYIYIIEro CIEIHaUCTA.
WnuTepaktuBHBbIE (HOPMBI IPOBEACHUS 3aHATHUI MpenoaaraloT o0ydeHue B coTpyaHuuecTse. Bee
YYaCTHUKH 00pPa30BaTENbHOIO Ipolecca (MpernoaaBaTesib U 00yJaromuecs) B3auMOJACHCTBYIOT
JIpyr C ApyroM, oOMEeHHBaIOTCS HMHGOpMAIMEH, COBMECTHO PEIIAlOT MPOOJIEMbI, MOJICTUPYIOT
CUTYAIHIO.

B yde6HOM mpoliecce NCTIONB3YIOTCS HHTEPAKTUBHbBIE (POPMBI 3aHITHIA:

- TBOpYECKOE 3a/laHue. BBIMOIHEHHE TBOPUYECKUX 3aJaHuil TpeOyeT oT oOydaromerocs
BOCTIPOM3BEICHUE MOTYYEHHON paHee nHQopmaluu B opme, onpeaensieMoil mpernoaBaTeiemM,
U TpeOyroIel TBOPUECKOTO MOAX0/1a;


http://www.garant.ru/
http://www.iprbookshop.ru/
http://www.window.edu.ru/
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- TpymnmnoBoe o0cyxeHue. I'pynnoBoe obcykaeHne Koro-i1udo Bompoca HampaBiIeHO Ha
JOCTHKEHUH JTYYIIEro B3aWMONOHHMMAHHUS M CIHOCOOCTBYET JyYIIEMY YCBOCHHMIO H3y4aeMOro
MaTepuana.

B xone ocBoeHMsI TUCHMIUIMHBI MPU MPOBEACHUM KOHTAKTHBIX 3aHSATUN HCIONb3YIOTCS
cienytomme (HopMbel 00yueHHs, CrOcOOCTBYIOmUE (OPMHUPOBAHUIO KOMIIETEHIUH: JICKITH-
JTUCKYCCUM; KEHC-METOM; pelIeHHe 3a/ay; CUTYallMOHHBIM aHanu3; oOcyxkiaeHue pedepaTtoB U
JOKJIaJIOB; pa3paboTKa rPpyHIOBBIX MPOEKTOB; BCTPEUH C MPEICTABUTEIISIMUA TOCYIAPCTBEHHBIX U
OOIIECTBEHHBIX OpPraHU3alUi.

10. ITepeyennb HH(POPMAIMOHHBIX TEXHOJIOTHI, HCIIO0JIb3YEeMbIX IIPH OCYIIECTBJICHUH
o0pa3oBaTeIbHOIO Mpoecca Mo JMCHUILVINHE, BKJIYas epedyeHb NPOrpaMMHOro
olecrieyeHnst 1 HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

B mpomecce JNEKIMOHHBIX W TMPAKTHUECKUX 3aHATHHA HCIIOJIB3YyeTCs Cleayloliee
pOrpaMMHOE 0OecIieueHHe:

*mporpamMMel, oOecrmeuuBaromue JAocTyn B cetb  «MHTepHer»  (Hampumep,
«Googlechromey);

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

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

*TaOnuuHbIi npoueccop (Hanpumep, «Microsoft Excel»).

11. Onucanue MmaTepuajbHO-TEXHUYECKOT0 o0ecneyeHusl, He00X0IUMOro sl
ocyuiecTBJIeHHs 00pPa30BaTeIbLHOI0 MPOIEecca M0 JUCHUILINHE

I[J'DI npenoaaBaHusl JUCHUIIIINHBI TPCGYIOTCH CIICIUAJIbHBIC MAaTCPHAJIbHO-TCXHUYCCKHC
cpencTtBa (KOMIBIOTEpHBIE KIACChl M T.M.). BO BpeMsi JEKIMOHHBIX 3aHATHH, KOTOpHIC
IOPOBOJATCS B OOJIBIION ayJUTOPUHU, HCIIOJIB30BaTh MPOEKTOP Ul JEMOHCTpAIMM CJIaiI0B,
cXeMm, TaOJIMII M TPOYEero marepuaia, MyJIbTHMeAuiiHbIe mpoekTopsl Epson, BenqViewSonic;
9KpaHbl I TPOEKTOPOB; HOYTOYKH Asus, Lenovo, MEKpO(hOHBL.
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