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1.Ilesb ¥ NepeYeHb MVIAHUPYEMBIX Pe3yJbTATOB 00y4eHHs M0 JMCIUIIIHHE, COOTHECEHHBIX
¢ IVIAaHMPYEeMBbIMH Pe3yJIbTaTAMM OCBOCHHS POrpaMMbl 0akajaBpuara

[lenpto u3yueHHs AUCUUILUIMHBI «BpIcHIasg mareMaTHka» sBiseTcsl (GOPMHUPOBAHHUE Y
00y4aromuxcsi CUCTEMbl 3HAHWH M HAaBBIKOB IO BBICIIEH MaTeMaTHKe, HEOOXOAWMBIX JUIS
peleHus TOCTaBICHHBIX 331a4 B chepe yrnpaBiIeHUs IEPCOHATIOM.

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

OCYIIECTBIISITh IOUCK, |OCYIIECTBICHHUIO IMOMCKA, KPUTHUYECKOrO aHaau3a U
KPUTHYECKHUM aHAIM3 U |CMHTe3a WH(OpMalMU Ui PELIEHUS MOCTaBICHHBIX
CHHTE3 HHpOpMalMY, [33/1ad;

npuMeHsATh cucteMublil [YK-1.2. ¥Ymeer npuMeHATh CHUCTEMHBIM MOAXOJ] HA
MOJXOJ AJISl PEIICHUST  |OCHOBE IOWCKA, KPUTUYECKOTO aHaIW3a U CHHTE3a)
MOCTaBJIEHHBIX 3a7a4  [MHGOpMaIuu TUTSE pelieHus 3a1a4 B
podeccnoHanbHOM 00J1acTH;

VK-1.3. Baageer HaBbIKAMH IIOHMCKa, CHHTE3a U
KpUTHYECKOTO aHaim3a uHGOpManmuu B  CBOEH
MpoeCCHOHAIBHONW 00JIaCTH; BJIAJCET CHCTEMHBIM|
[TO/IXO0JIOM JIJIsl PEIICHHUSI TOCTABJICHHBIX 3a]1a4.
OIIK-2 Crniocoben OIIK-2.1 3naeT TeopeTnyecKre U METOJOJOTNUECKUE]
OCYIIECTBIISITH COOP,  |0OCHOBBI CcOOpa, CTPYKTYypU3allMU pa3HbIX BHUJOB
00paboTKy 1 aHanmu3  |[uH(pOpMauKu 1 ee 00pabOTKU Ui pelieHHs 3aaad B
JTAHHBIX JJ1s petieHust  [cdepe ynpaBieHus IepcoHalIoM

3aj1a4 B cepe OIIK-2.2 YmeeT Ha ocHOBE 00paboTKH MH(OpMAIHH
yIIpaBJICHUS nenate OOOCHOBAaHHBIC BBIBOJBI, IPUTOIHBIC JUIS
NIEPCOHAIOM [pa3pabOTKK BapUaHTOB YIPABICHUYECKUX pEIICHUI U

(VUTH) IPUHSATHUS YIIPABJICHUYCCKUX PEIICHUH

OIIK-2.3 Baageer pa3IuYHBIMU MeToIaMu|
00paboTKH uH(popmauu (cTaTHCTHYECKUMH,
MaTeMaTHYECKUMH, JIOTUYECKUMH, pacyeTHo-
QHATUTUYECKUMH, PACUYETHO-KOHCTPYKTUBHBIMH U]
NpyruMK) i pelieHus 3af1ad B chepe ynpaBlieHus]
[epcoHanIoM

2. Mecto aucunninnsl B ctpykrype OIIOII 6akanaspuara

Jucuuminza 51.0.09 «BrIciias MaTeMaTHKa» OTHOCUTCS K 00s3aTeIbHOM YacTu 0J10Ka 1.
«Incummmnsl (Moxynu)» yaeoHoro mana OITOIT 6akanaBpuaTa o HampaBJICHUIO TOATOTOBKH
38.03.03 VYmpaBnenue mnepcoHanoMm. JucuuminHa «Beicmias MaTeMaTHKay —U3y4yaeTcs
obOyJaronuMucs ouHoi (popmbl 00ydeHUsIB1, 2 cemecTpax, 04HO-3a09HOM (HOPMBI OOyUCHHUS — B
1, 2 cemecTpax.

3HaHMs, YMEHHS M HAaBBIKHM, IOJYYEHHbIE NPU H3YYEHHHM JUCHUIUIMHBI «Bbiciias
MaTeMaThkay, OyAyT HEOOXOAMMBI Il YIIyOJCHHOTO ¥ OCMBICICHHOTO BOCIPHUSTHUS
JUCIHUIIINH: «MaKpo3KOHOMUKa», «MUKPOIKOHOMHKAY, «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
CamocrosTenbHas pabota 00ydaronmxcs (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)

# HaunuMmeHoBaHue TEeMbI Bcero

KoaunuyecTBO 4acoB




KonrakTHas pabora Bueayaur.
padora
Qo Jeknun IIpakTtuyec | Camocr.
Q S
= A KHe padora
o o o Q o o o o
S 2|1¢% 8 |¢8 |8
Sl coc ||| @ ¢
Pasznen 1. Anredpa maTpun 56 56 8 8 12 10 36 38
1. |Marpuisl 10 10 2 2 2 2 6 6
2. |OGpaTHas maTpuIa 14 14 2 2 2 2 10 10
3. |Cucrembl JTUHEHHBIX § 14 14 ) ) 4 4 3 3
anreOpanvyecKux ypaBHCHHUI
4. |HUccnepoBaHue CUCTEMBI m
JIMHEWHBIX YPaBHEHUH C N 18 18 2 2 4 2 12 14
HEW3BECTHBIMU
Pa3znea 2. BekropHas anreopa 48 48 8 6 8 8 32 34
5. |DneMeHTHhI BEKTOPHOU anreOpbl 12 12 2 2 2 2 8 8
6. |JIuHeliHbIE BEKTOPHbIE 16 16 ’ 2 ’ 2 12 12
IPOCTPAHCTBA
7. |JluneitHbie 0TOOpaXKEHUS 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 TIJIOCKOCTH 20 20 2 2 2 0 16 18
9. |Ilpsmas u IIJIOCKOCTh Bl 5 20 ) ’ 16 20
MIPOCTPAHCTBE
Pa3znen 4. Benenue B ananus 34 34 6 6 6 6 22 22
10. | ®ynkuun 12 12 2 2 2 2 8 8
11. | IIpenensr GyHKumii 12 12 2 2 2 2 8 8
12. |HenipepsiBHOCTD (pyHKITHI 10 10 2 2 2 2 6 6
Pasznen 5. JAnddepennuanbHoe
HCYHCIICHHE pynxnmi oxHoii| 46 46 6 6 6 6 34 | 34
nepeMeHHOn
13. | IIponsBoanas u quddepeHnnan 2% 2% 4 4 4 4 18 18
byHKIUHA
14. | IIpunoxxenue npou3BOAHON 20 20 2 2 2 2 16 16
Pazgen 6. JAunddepenuuanbHoe
ucuucjieHue (QyHKOuii Heckoabkux| 16 16 2 2 2 2 12 12
nepeMeHHbIX
15. | DyHKIIMM HECKOJIBKUX IEPEMEHHBIX 16 16 2 2 2 2 12 12
Pazgea 7. UnTerpajibHOe MCUMCIICHHE 50 50 6 4 6 6 38 40
16. |IlepBooOpa3nas § byHKIMSA 1oe 13 ) ) ) ) 14 14
HeoTpeAeNeHHbIN HHTEerpall
17.|OnpeneneHHbli HUHTErPAI 18 18 2 2 2 2 14 14
18. |HecobcTBeHHBIE u JIBOHHBIE | | 4 14 ) ) ) 10 12
WHTETPaJIbl
Paznen 8. Iudpepennuanbubie 34 34 6 2 6 4 22 28




ypaBHeHHs. Psaabl

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 mucrumnite 324 | 324 | 46 36 50 42 | 228 | 246
KonTpomns 36 36
Hroro 360 | 360 | 46 36 50 42 | 228 | 246

4.2. Cogepxxanune TUCUMILIMHBI, CTPYKTYPUPOBAaHHOE 10 TeMaMm(pa3aeiam)

Pazgenl. Anredopa marpun

Tema 1. MaTpunsl.

enu u 3a1a4n TUCHUIUIMHBIL.

[Tonatue MaTpuisl, oOmMiA BUA MaTpulbl. PaBHble MaTpuisl. Buasl matpun. Jluneiinsie
ONepalvy HaJ MaTPUIIAMM: CJIOKEHUWE MAaTpHUl, YMHOKEHHME MaTpulbl Ha uucio. CBOMCTBa
onepanuii. Onepanuu HaJ MaTpULIAMU: TPAHCIIOHMPOBAaHHE, YMHO)KEHHE MaTpul. CBolicTBa
onepauuii. JInHeitHas 3aBUCUMOCTb CTPOK MaTPHIIbI.

Tema 2. O0paTHasi MaTpHIa

Omnpenenurenu KBaApaTHBIX MaTpuil. CIIOCOOBI BBIYMCIICHUS ONIpeneuTenei 2-ro, 3-ro0 u
BeICHIMX MOpsAAKoB. CBoicTBa ompenenuteneii. MuUHOpE U anredpanyecKkue JONOJIHEHUS K
JJeMeHTaM. BeiuncieHue omnpenenuTeNs pa3joKeHHeM I0 CTpoke (crondiry) (Teopema
Jlamnaca).

OO6parnas maTpuia. AJTOPUTM BBIYUCIICHUST 00paTHON MaTpuIilbl. Pemenne MaTpuaHBIX
ypaBHeHuit Bujia AX=B, XA=B.

DnemMeHTapHbIe MpeoOpa30BaHUsl MaTPUIIbl. DKBUBAJICHTHOCTh MaTpHIl. PaHr MaTpuIlbl U
cnocoOsbl ero BeruncieHus. CBoiicTBa panra Marpuilbl. basucuslii Munop matpuibl. Teopema o
paHre MaTpHIIbL.

Tema 3. CucreMbl JTHHEHHBIX ajJredpanyecKux ypaBHeHHI.

Cucrembl nuHeWHbIX anreOpamdeckux ypaBHeHuil (CJIAY). Pemenne CJIAY. Bunbl
CJIAY. Pemenue cucteM IUHEHHBIX YpaBHEHHH METOJOM OOpaTHOW MaTpullpl. Teopema
Kpamepa. Pemenne cucrteM nuHeHbIX ypaBHeHU MeTosioM Kpamepa.

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

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

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

OOumwmii MopsAAOK pEelIeHUs CUCTeMbl JHMHEWHBIX YypaBHeHHH. Pemienue cucrtem m
JUHENHBIX YPAaBHEHUH C N HEU3BECTHBIMM B CIIydae, €CIM PaHl CHCTEMbl MEHBIIE YHUCIIA
HEU3BECTHBIX.

CucreMbl TMHEUHBIX OJHOPOJIHBIX YypaBHEHUN. DyHIaMEeHTaIbHAas CUCTEMA PELICHHIA.

Monens JIeoHThEBa MHOTOOTPACIIEBOM IKOHOMUKH (OaTaHCOBBIN aHAIIN3).

Pa3nea 2. BekTopHas anredpa

Tema 5. D1eMeHTHI BEKTOPHOM aJredopbl

Bekrop Ha IUIOCKOCTH M B NPOCTpPaHCTBE. JIMHEHHBIE OIEpalMU HAJX BEKTOpaMU B
reomerpuueckoi gopme. [lonarue 6azuca BEKTOPOB B MPOCTPAHCTBE. PasnmokeHne BEKTOpa IO
6a3ucy. OpToHOpMUPOBaHHBIN 0a3uc B mpocTpaHcTBe. [IpsMoyronpHas cucreMa KOOpAMHAT B
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npocTtpaHcTBe. Pa3iokeHue BeKTopa IO OPTOHOPMHUPOBAHHOMY 0a3uCy B IIPOCTPAHCTBE.
JIuneliHble onepanyy HaJ BEKTOPaMU, 33JaHHBIMU KOOPIMHATAMH.

CkansipHOE€ TNpOM3BEACHHE BEKTOPOB, €ro CBOWCTBA. BbIpakeHue CKaIsipHOIO
IPOU3BEJICHNS 4Yepe3 KOOPAWHATHI BEKTOPOB. YTOJd MEXIy BEKTOpamMHu. Y CIOBUSA
KOJUIMHEAPHOCTH M OPTOTOHAJIBHOCTH BEKTOPOB. BEKTOpHOE NpOM3BENEHUE BEKTOPOB, €O
CBOICTBA. BhIpaskeHrEe BEKTOPHOTO MPOU3BEAECHUS Yepe3 KOOPAWMHATHI BEKTOPOB. CMelIaHHOE
IIPOU3BEICHUE BEKTOPOB, €r0 CBOMCTBAa. BbIpa’keHME CMEIIAaHHOTO NPOU3BENEHUS Yepe3
KOOPJIMHATHI BEKTOPOB

Tema 6. JInHeiiHbIe BEeKTOPHBIE POCTPAHCTBA

n — MEpHbIA BeKTOp. JIMHEIHbIE omepanuu Haj #n — MEPHbBIMU BeKTOpamu. JIuHelHas
3aBUCHUMOCTh M HE3aBHCHMOCTH BEKTOPOB. JIWHelHOe (BEKTOpHOE)IpOoCTpaHCcTBO. basuc u
pa3MEpHOCTh JIMHEMHOTO TMpocTpaHcTBa. EBKINWIOBO mpocTpaHcTBO. JIMHEWHOE n-MepHOE
IIpOCTpaHCTBO. bazuc U pasMEpHOCTh 1-MEPHOTO JIMHEWHOIO IIpocTpaHcTBa. [lepexon k HOBOMy
0a3ucy B JIMHEHHOM IMPOCTPAHCTBE. 3aBUCHMOCTh MEXAY KOOpPAMHATaMU BEKTOpa B Pa3HbIX
Oasucax.

Tema 7. J/Inuneiinbie 0TOOpaKEHU S

Jluneiinsle omeparopsl (oToOpaxkeHHs, npeoOpa3oBaHus). JleHCTBUS HaJ JTUHEHHBIMH
onepaTropamMu. MaTpuiia JUHEWHOro orneparopa. Teopema 3aBUCUMOCTH MEXKIY MaTpULIAMHU
OJIHOTO W TOTO ke omepaTopa B paszHbix 0a3ucax. CoOCTBEHHBIC 3HAYCHUS M COOCTBEHHBIC
BEKTOpHI JIMHEHHOTO omeparopa. HaxoxaeHue CcOOCTBEHHBIX 3HAYCHHMH U COOCTBEHHBIX
BEKTOPOB JIMHEHHOTO oneparopa. JInHeinas Moaens oOMeHa.

Pa3nes 3. AHanuTH4yeckasi reoMeTpHs HA IJIOCKOCTH M B IIPOCTPAHCTBE

Tema 8. JInnus Ha MI0CKOCTH

JIuHUMA Ha IUIOCKOCTH. YpaBHEHHE JIMHMUM Ha IUIOCKOCTU. YPAaBHEHUSA IPSIMOM Ha
MJIOCKOCTH. YpaBHEHHE NPsIMOM ¢ yrioBbIM Koddduimentom. OOmiee ypaBHEHHE MPSIMOMA.
YacTHble ciydan oOIero ypaBHEHUS MPSAMOM. YpaBHEHUE IPSIMOM, MPOXOIsIIei uepes3 JaHHYIO
TOYKY B JTaHHOM HAaIpPABJICHUU. Y PaBHEHHUE MPAMOM, TPOXOIAIICH Yepe3 IBE TOUKH. Y paBHEHUE
IIPSIMOM B OTpe3Kax. Y paBHEHUE NPAMOU, IPOXOIAIICH Yepe3 JaHHYIO TOUYKY MEPIEHIUKYIISIPHO
JAHHOMY BEKTOpY. YTOJ MEXIy NPSAMBIMH. Y CIOBHE MapaJUICIbHOCTH U NEPIECHIUKYIAPHOCTH
npsMbIX. PaccTossHUE OT TOYKH 10 TIPSIMOM.

Kpussie Broporo nopsiaka. OkpyxkHoctb. KanoHnueckoe ypaBHeHune. CBOWCTBA KPUBOIA,
OCHOBHBIE XapakTepucTuku. Jiumnc. KaHonnueckoe ypaBHeHHe. CBOMCTBAa KpUBOM, OCHOBHBIE
xapakrepuctuku. [unepOoma. Kanonmueckoe ypaBHeHue. CBOWCTBa KpPHBOM, OCHOBHBIC
xapakrepuctuku. IlapaGona. Kanonumdeckoe ypaBHeHue. CBOMCTBa KpHUBOH, OCHOBHBIC
XapaKTEPUCTHUKHU.

OOnacte pemeHU JHHEHHBIX HepaBeHCTB. ['paduueckuil METOJ| pEUIeHHUS CHCTEMBI
JUHEHWHBIX HEPAaBEHCTB C JBYMs HeW3BeCTHBIMU. OO0JIaCTh pENICHUN CHUCTEMBI JUHEWHBIX
HEPABEHCTB.

Tema 9. IIpsimasi M IVIOCKOCTH B MPOCTPAHCTBE

YpaBHEHHE IUIOCKOCTH B IPOCTPAaHCTBE, NPOXOAAIIEH Yepe3 JaHHYH TOYKY
NEepIEHINKYIISIPHO JaHHOMY BekTopy. Ob1iee ypaBHEHUE TUNIOCKOCTH B IpocTpaHcTBe. YacTHbie
cilydau OOILEro ypaBHEHHUs IUIOCKOCTH. YpaBHEHUE IUIOCKOCTH B MPOCTPAHCTBE, MPOXOASIIECH
yepe3 TpHU JaHHbIE TOUYKU. YPaBHEHHE IUIOCKOCTH B MPOCTPAHCTBE B OTpE3KaX. YTOJ MEXIY
IUIOCKOCTSIMH, YCJIOBUS NAPAJUIEIBHOCTH U NEPIIEHIUKYIIIPHOCTU ABYX IIOCKOCTEH.

Kanonndeckoe ypaBHEHME TpPSIMOM B IPOCTPAHCTBE. YpaBHEHHE NpPSIMOH B
MPOCTPAHCTBE, MPOXOsIIeH 4epe3 aBe Touku. OOIiee ypaBHEHHE TPSIMOM B MPOCTPAHCTBE.
[lepexon oT obuiero ypaBHEHHMS K KaHOHMYECKOMY. YTON MEXAY NMPSMBIMH B IPOCTPAHCTBE.
YcnoBre napauieaIbHOCTH U NEPIEHIUKYIIIPHOCTH IPSAMBIX B IPOCTPAHCTBE.
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Pasznen 4. BBeaenne B aHAJIN3

Tema 10. ®yHkumnu

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

[lonsiTne MHOXkecTBa. (OCHOBHBIE TMOHATHS TEOpPUM MHOXecTB. Ormepauuu  Haj
MHOkecTBaMU. OCHOBHBIE YUCIIOBbIE MHOKECTBA.

[Tonsitue ¢ynkmuu. CrnocoOwsr 3amanus (¢GyHKMA. OCHOBHBIC CBOMCTBA (DYHKITHH.
Knaccudukanus ¢ynkunii. OcHOBHbIE 3j1eMeHTapHble (GYHKUMH U X Trpaduxu. CroxHas
byakuust. OOpatHas ¢yaknuus. Dynknus, 3amanHas HesBHO. [IpeoOpazoBanue rpadukoB
¢ynkuunit. [Ipumenenue QyHKIHA B 9KOHOMHUKE.

Tema 11. Ilpeaennt pyHkumi

UucnoBble mociieoBaTeabHOCTH. OrpaHUYeHHbIE U MOHOTOHHBIE IOCIEAOBATEILHOCTH.
[Ipenen 4wncmoBOM TOCIENOBATENBHOCTUA. ['€OMETPHUYECKUM CMBICT Mpeaesia YUCIOBOM
nocsenoBaTeabHOCTH. [IpU3Haku cylecTBOBaHUs Mpeera.

[Ipenen ¢pynknuu B 6eckonedHoctH. [Ipenen ¢dynkmuu B Touke (mo Komu u mo I'eiine).
OcHoBHBIE TeOpeMbl O mpeaenax QyHKIUH. beckoHeuHO Manble W OECKOHEYHO OOobInue
BEJIMYMHBI, UX CBOMCTBA. 3aMedaTesbHbIe Tpeeibl. PacKkpbiTHe HEONPEACICHHOCTEN Pa3IMUYHbIX
THUIIOB.

Tema 12. HenpepbIBHOCTb (PyHKIMIA

OnHocropoHHue npezensl. HenpepblBHOCTh (QPyHKIMH B TOUKe M Ha MHTEpBase. Touku
paspeiBa ¢yakuun. Knaccudukanus Todek paspeiBa. KycouHo-HempepbiBHBIE () YHKIIHH.
CpoiicTBa (QyHKUUMH, HENpEephIBHBIX B TOYKE. HempephIBHOCTh 3IE€MEHTApHBIX (QYHKIHUIL.
CgoiicTBa GyHKIIUHA, HETIPEPHIBHBIX HA OTPE3KE.

Pasznea S. Iuddepennuanbroe ucunciaenne GyHKIUil OJHON NepeMeHHOM

Tema 13. Ilpoussoanas u nuddepenunan GyHKIun

3agauv, NOPUBOASAIIME K TMOHIATHIO MPou3BOAHON. OnpeneneHue MPOU3BOJAHON, €€
TE€OMETPUUECKUN, MEXAHUUECKUN U DIKOHOMUYECKUIN CMBICH. CBSA3b MEXKIY HEIPEPHIBHOCTHIO U
nuddeperupyeMocTbio  GyHKIMUA. [IpOM3BOMHBIE OCHOBHBIX JJEMEHTApPHBIX (DYHKITHI.
OcHoBHBbIe TpaBuiIa AU PepeHInpoBaHusI.

[Tpou3BoaHas cioxkHOM M oOpaTHOW PyHKIMA. [uddepennmpoBanue HeIBHONW (DYHKITHH.
Jlorapudmuueckoe nuddepenupoBanue. [IponsBoaHeie BBICIINX MOPSAKOB. Mcmnonb3oBanue
MOHSTHSI IPOU3BOJIHOM B SKOHOMHUKE.

[onarue muddepennmana ¢ynkuun. CpoiictBa auddepenunana. MHBapUaHTHOCTDH
nuddepennmana. duddepeHnnanbl BEICIIAX TOPSIKOB.

Tema 14. Ilpuniioxkxenune Npon3BOAHOIM

OcHoBHbIe TeopeMbl 0 auddepennupoBanuu GpyHkimu: Teopema Oepma Teopema Poss,
TeopeMa Jlarpanxa, reopema Komm. [TpaBuiio Jlonurans ass BEIUNCIEHUS HEONPEAEIEHHOCTEN.

[IpuszHaku Bo3pacTaHus W yObIBaHUS (PYHKIIMU. DKCTPEMYMbI (YHKIIMH, HEOOXOIUMOE 1
JIOCTaTOYHbIEC YCIOBUS SKcTpeMyMa QpyHKuuu. Hanbomnbinee 1 HauMeHblee 3Ha4eHUST (PyHKITH
Ha OTpe3Ke. AJTOPUTM OTBHICKaHMsI HAWOOJIBIIET0 M HAMMEHbBILEro 3HAuY€HUN HEempephIBHON
byHKkMM Ha oTpe3ke. Brimykinocte rpaduka pyHkuuu. JlocTaTodHOE YCIOBHE BBIMTYKIOCTH
¢ynkunu. Touku mepernba. HeoOxomumoe M AOCTaTouyHOE yCIOBUS Teperuda. ACHUMITOTHI
rpaduka pynkmuu. [IpuMeHeHre MPOU3BOTHON K HMCCIECIOBAHUIO (PYHKIIMU M TIOCTPOCHHIO €€
rpaduka: cxema IoJIHOTO UCCIIEAOBAHMS (DYHKIUH.

Paznen 6. ludgdepennnanbHoe ncunucaeHue GyHKIMH HECKOJIBKUX MepeMEeHHbIX

Tema 15. ®yHKUIMH HECKOJBKHX MepeMeHHbIX

OyHKIIMU HECKOJIBKUX MepeMeHHbIX. DYHKINU OBYX MepeMeHHbIX. O0IacTh onpeaeaecHus
u rpaduk (QyHKIMM ABYX NepeMeHHbIX. JIuHuu ypoBHd. Ilpenen u HenmpepbIBHOCTh (PYHKIMH
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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:




14

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, 3a7aHHAs
HesiBHO. [IpeoOpazoBanue rpadukoB QyHKIHI.

2. Pemenue 3anmau:

e uccnenoBaHus (QYHKIMI HA MOHOTOHHOCTD
e uccnenoBaHus QYHKIHMA 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
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¢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 TMHEMHBIX 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 CpeCcTBa MO TUCHUILIMHE NTpUBeeHbI B [Ipunoxenun 1.

Kputepun onenuBanus ainsgs @OC npusenens! B [Ipunoxenun 2.
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6. YueOHO-MeToanYecKoe o0ecnmeyeHue T CIIINHbI

[Inapesa I'.B., Beicimias matemaruka: omopHblii koHcnekT jekuuii / I'.B..IllnapeBa. —
Cumdeponons: AHO «OOBO» «YHUBEpCcUTET SKOHOMUKH | yIpaBiaeHus», 2021. — 124 c. —
TekceT: DIeKTPOHHBIN.

[[TrapeBa I'.B., Beicmias Maremaruka: ydeOHO-METOIUYECKOE TMOCOOME (METOIUYECCKHE
PEKOMEHIAlUN K MPOBEICHUI0 CeMHHAPCKUX (mpaktuueckux) 3ansatuii)/ ['.B.. Illnapesa. —
Cumdeponons: AHO «OOBO» «YHHBEpPCUTET SKOHOMUKH | yrpaBieHus», 2021. — 78 c¢. —
TekceT: DIeKTPOHHBIN.

[[InapeBa [I'.B., Bpicmas maremaTuka: METOAMYECKHE PEKOMEHJAIMM [0 OpraHU3alMHU
camocTosTenbHON padoThl oOyuatontuxcs / ['.B. [Inapesa. — Cumpeponons: AHO «OOBO»
«YHUBEPCUTET SKOHOMUKH M yIpaBiieHus», 2021. — 58c.

[napesa, I'. B. Bricimas maremaTnka (uHEiHas anredpa) : METOAMYECKUE YKa3aHHUS K
BBITIOJIHEHUIO TUIOBBIX pacyeToB. /s HampaBienuid moarotoBku 38.03.01 DxoHomuKa,

38.03.05 busnec-unpopmatuka (kBamudpukanus — OakamaBp) / I'. B. IllnapeBa. —
Cumdbepomnons : YHUBEpCUTET 3KOHOMHKH W ympasienws, 2020. — 57 c¢. — Tekcr :
anekTponHbt // Lludposoit obpazoBatensHblii pecypc IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/101397.html. =~ —  Pexum goctyma: 1 aBTOPH3HUP.
M0JIb30BaTENEN

[[InapeBa, I'. B. MaremaTuueckuii aHaiu3 : METOJWYECKUE YKa3aHUS K BBINOJHEHUIO
tunoBbix pacdyeroB / I'. B. IllnapeBa. — Cumdeponons : YHHUBEPCUTET SKOHOMUKHU WU
ynpasnenus, 2020. — 74 c. — Texkcr : snexrponHsii // I{udposoit oOpa3zoBaTeIbHBIN

pecype IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/101399.html. — Pexum
JOCTYTIA: 7Sl aBTOPU3HP. TIOJIb30BaTeNeH

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

@) OCHOGHaA Tumepamypa:

Enbkun, A. T'. JIunelinas anreOpa u aHaquTHYECKas TeoMeTpus : yueOHoe mocobue / A. T'.
Enpkun. — Caparos : By3oBckoe oOpazoBanue, 2018. — 95 c. — ISBN 978-5-4487-0325-
6. — Texcr : anexkTponnslit // Ludposoit odpazoBarenbubiii pecypc IPR SMART : [caiiT].
— URL: https://www.iprbookshop.ru/77939.html. — Pexum nocrtyma: s aBTOPH3UD.
M0JIb30BaTENEN
. boponuna, E. b. Maremarnyeckuii ananus : yaeoHoe nocodue / E. b. boponuna. — 2-e u3n.

— CaparoB : Hayuynaa kuwura, 2019. — 159 c. — ISBN 978-5-9758-1745-7. — TekcrT :
anexTpoHHbIN // LludpoBoit obpazoBatenbHbIl pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/81022.html. —  Pexxum  goctyma: Juisi  aBTOPH3HP.
M0JIb30BaTENEN

0) OonoanumenvHan 1umepamypa.
PoxnecrBenckuii, K. H. DneMeHTBl JTHHEWHON anreOpbl M aHATUTHYECKOH TEOMETPUU C

MPUIOKEHUMH B SKOHOMUKe U ynpasneHuu / K. H. PoxxnectBenckuit. — Tyna : UHCTHTYT

3akoHOBeaAeHUS U ynpaBieHus BITA, 2018. — 136 c¢. — Tekcr : anexkTponusiii // Ludposoii
0o0pazoBaTenbHbBIN pecypc IPR SMART : [caitT]. — URL:
https://www.iprbookshop.ru/80641.html. —  Pexxum  goctyma: s aBTOPHU3HP.
M0JIb30BaTENEN

['ynait, T. A. MaTtemaTuka Jij1sl CTYZICHTOB DKOHOMHYECKUX HAIpaBJICHUH : yueOHOe Tmocooune
/' T. A. T'ynaii, A. ®@. HdonromnonoBa, B. A. XykoBa. — CraBponons : CTaBponoibckuit

rOCYJIapCTBEHHBIN arpapHbiii yHuUBepcuteT, 2021. — 88 c¢. — Tekcr : 3ieKTpoHHBINA //
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Hudposoii  oOpazoBarenpubii  pecypc PR SMART : [caiit]. —  URL:
https://www.iprbookshop.ru/121748.html. =~ —  Pexum  goctyma: nias  aBTOPHU3HP.
MOJIb30BaTENEN

Marematuka B Excel : yueOnuk ans By3oB / O. A. baiok, /I. B. bep3un, . JI. 'oGapesa [u
ap.] ; mon penakuueit T. JI. domuueBoit. — Mocksa : [Ipomereit, 2019. — 230 c. — ISBN
978-5907100-22-0. — Texkcr : snexktponHsit // Ludposoii odpazoBaTensHbii pecypc IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/94445 . html. — Pexum qocryna: mis
ABTOPHU3HP. MOJIH30BATENIECH

MareMaTHuecKuil aHaInW3 I SKOHOMHUCTOB : ydeOHoe mocobue / cocraButenu M. I
[TamkeBuu [u nap.]. — 2-e m3a. — HoBocubupck : HoBocuOupckuii rocymapCTBEHHBIN
YHHMBEpPCUTET SKOHOMMKHM U ynpasineHus «HHUHX», 2019. — 292 ¢. — ISBN 978-5-7014-
0934-5. — Texkcr : snextponssiid // Iudposoii obpazoBarenbubiii pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/95188.html. — Pexum nocryma: mis
ABTOPHU3UP. MOJIH30BATENECH

KonnoBa, JI. II. Marematuueckuii aHamu3. IIpakTHMKO-OPHEHTHPOBAaHHBIM Kypc C
dJIEMEHTaMHU KEHCOB : y4eOHHUK i OakanaBpuaTa Mo HampaBlieHHsIM ToarotoBku 38.03.01
«Oxonomuka» 1 38.03.02 «Meunemxment» / JI. I1. Kounosa, A. A. Peinos, U. K. Crenausm.
— Mocksa : Ilpomereir, 2019. — 280 c. — ISBN 978-5-907100-61-9. — TekcT :
anekTpoHHbIN // LludpoBoit obpazoBarenbHbIil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/94450.html (nara o6pamenus: 18.06.2022). — Pexxum nocrymna:
JUIS aBTOPHU3UP. TOJIb30BaTeNei

8. [lepeyenn pecypcoB HHGOPMAIIMOHHO-TEJIEKOMMYHUKANNOHHOI ceTn «UHTEepHET»,
HE00XOAUMBIX VISl OCBOCHHS AUCIHUIIMHBI

Nudopmanmonno-npaBoBoii  moptan  «lapant»: odunuansubii  cait. —  URL:
http://www.garant.ru — TeKCT: 3JI€KTPOHHBIH.

[Mudposoit obpazoBarenbHbIil pecypce «IPRsmarty: odurmumansubii caiit. — URL: http:/
www.iprbookshop.ru/ — Teker: 3eKTpOHHBIH.

becrinarnas snektponHast 6ubauoreka onnaiiH «EnnHoe OKHO JOCTyna K 00pa3oBaTeIbHbIM
pecypcam»: odunuanpHblii  caiit. — URL: http://www.window.edu.ru — Tekcr:
3JIEKTPOHHBIMN.

DJEeKTPOHHBIA CIPaBOYHHUK IO MareMaTuke «lIpukinagHas mareMaTHKa: O(UIIHATBHBINA
cait. — URL: http://www.pm298.ru/ — TeKcT: 371IeKTpOHHBII.

9. MeTonuyeckue YKa3aHUs sl 00y4al0IUXCH
110 OCBOCHHIO TUCIHUILINHEI

IIpu nmpoBeneHuil JNEKIMM, CEMUHAPCKUX (MPAKTUYECKUX) 3aHATUH, CAMOCTOSITEIbHOU

paboTre oOydaromuxcss NPUMEHSIOTCS WHTEPAKTUBHBIC (OPMBI MPOBENCHUS 3aHATUH C LENBIO
HOTPYKEHHUsSI 00y4aloIUXCs B pealbHyI0 aTMocdepy NpodecCHOHANBHOTO COTPYIHUYECTBA IO
paspemeHnio npodieM, ONTUMAIBHON BBHIPAOOTKM HABBIKOB M KaueCTB OyIyIIEro CICHHAINCTA.
WnuTepakTuBHbIC (POPMBI IPOBEICHUS 3aHATHI MPENONIaraloT 00y4eHue B COTpyiHu4ecTBe. Bee
YY9aCTHUKHA 00pa3oBaTesbHOTO Tpoliecca (mpernogaBaTenb U 00yJaronuecs) B3auMOIeHCTBYIOT
Jpyr ¢ Opyrom, oOMEHHBAIOTCA MH(pOpPMaLKel, COBMECTHO PELIAIOT MPOOJIEMBbI, MOACIHPYIOT
CHUTYAIHIO.

B yueOHOM mporecce UCTONIb3YIOTCS HHTEPAKTUBHBIEC (DOPMBI 3aHATHIA:
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- TBOpYECKOE 3a/laHue. BBIMOTHEHHE TBOPUYECKUX 3aJaHuil TpeOyeT oT oOydaromerocs
BOCIIPOM3BEICHHE TIOJYYCHHOW paHee nHMopMaIu B GopMe, ONpenessieMoid pernoiaBaTesieMm,
U TpeOyroIel TBOPUYECKOTO MOAX0/1a;

- rpymnmoBoe obcyxaeHue. ['pynmoBoe 06Cyx)aeHNUE KOro-TM00 BOIIPOCa HAMpaBiIeHO Ha
JOCTVIKEHUH JTYYIIEr0 B3aWMMOMOHUMAHUS W CHOCOOCTBYET JyYIIEeMY YCBOCHHIO H3y4aeMOrO
Marepuaa.

B xone ocBOGHHSI TUCHHIUIMHBI IPH MPOBEICHUN KOHTAKTHBIX 3aHSATHUH HCIIONB3YIOTCS
ciaenyromuye (GopMbl 00ydeHUs, CIOCOOCTBYOMKE (HOPMHUPOBAHUIO KOMIICTCHIIMM: JICKIIUH-
TUCKYCCUM;, KEHC-METOM; peIIeHHe 3a/iady; CUTYallMOHHBIA aHaIMU3; OoOCyXKAcHHE pedeparoB U
JIOKJIAJIOB; pa3padOTKa rPYIITOBBIX MPOEKTOB; BCTPEUH C MPEICTABUTEISIMU TOCYIAPCTBEHHBIX H
OOIIECTBEHHBIX OpPTraHU3aIUN.

10. Ilepeyenb HHGPOPMAMOHHBIX TEXHOJIOTMH, HCIOJIb3YyeMbIX IIPH OCYIECTBJIECHUH
00pa3oBaTeILHOIO MPOIEcca MO0 JMCUMILINHE, BKJIKYAs epeYyeHb NPOrPaMMHOI0
o0ecneyeHus1 1 HH(POPMAMUOHHBIX CIIPABOYHBIX CHCTEM (MPH HEOOXOAMMOCTH)

B mpomecce NEKIMOHHBIX W TMPAKTHUYECKUX 3aHATHH HCIOJIB3YEeTCS —CIEAyIoIIee
IporpaMMHOe 0OecTieueHHE:

*mporpammsbl, oOecreunBaronue JocTyn B ceTh  «MHTepHeT»  (Hampumep,
«Googlechromey);

*MporpamMMsbl, IEMOHCTPAIIMX BHJICO MaTEPHAIOB (HarmpuMep, mpourpsiBarenb « Windows
MediaPlayer»);

*mporpaMMbl TSI IEMOHCTpAIlMd W CO3JaHUs Tpe3eHTanuil (Hampumep, «Microsoft
PowerPointy).

*rabnmuaHbBIN TIporieccop (Hampumep, «Microsoft Excel»).

11. Onucanne MaTepHAJIbHO-TEXHHYECKOT0 00ecneyeHus1, He00X0AMMOro 1JIs
ocyuiecTBJIeHHs 00pa30BaTEIbLHOIO NMPoIecca Mo TUCIHIINHE

JInst mpenogaBaHus AUCHMIUIMHBI TPEOYIOTCS CIIEIHaIbHbIE MaTepHaIbHO-TEXHHUCCKHE
cpeAcTtBa (KOMIBIOTEpHBIE KJACChl M T.M.). BO BpeMs JEKIMOHHBIX 3aHATHI, KOTOpbIE
HPOBOAATCSL B OOJBIION ayAWTOPHH, HCIIOIB30BAaTh MPOEKTOP Ui JAEMOHCTpAIUU CIai[0B,
cxeM, TaONWIl W MPOYEro Marepuaia, MyJIbTUMeIuiiHble TpoekTopbl Epson, BenqViewSonic;
SKpaHbI JJI MPOEKTOPOB; HOYTOYKH Asus, Lenovo, MUKpO(dOHEI.
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