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1. HEJIb X1 IIEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUS 110
JUCHUIIVIMHE, COOTHECEHHBIX C INIAHUPYEMBIMHU PE3YJIBTATAMHM
OCBOEHMSA TIPOT'PAMMBbI BAKAJIABPUATA

Ilenbto u3yyeHHs AUCLUUILUIMHBI «BpIcIIasg mareMaTHka» sBiseTcs (GOpPMHUPOBAHHUE Y
00y4aromuXxcsi CUCTEMbl 3HAHWM M HaBBIKOB 110 BBICIIEH MareMaThKe, HEOOXOIUMBIX [UIs
pEIICHHs TOCTABJIEHHBIX YKOHOMUYECKUX 3a/1a4.

B pesynbrare ocBoenuss OIIOIl OakanmaBpuata oOydarouiuiics IODKEH OBIAIETh
CIIEJTYIOUIMMHU Pe3yIbTaTaMK O0YUEHHUS 10 JUCHUIIIMHE:

Koanl Pe3yabTaTsl IlepeyeHb MIAHNPYEMBIX Pe3yJIbTATOB 00yYeHH S
KOMIIETEHIINH OcBoenns OIIOII 10 TMCIUIIINHE
Cnocoben VK-1.1 3HaeT OCHOBLI CHCTEMHOIO IIOAXOJa K|

OCYIIECTBIISATh MMOUCK, |OCYIIECTBICHUIO TIOWCKA, KPUTHYECKOTO aHaliu3a |
KPUTHYECKHI aHATHN3 M |CHHTe3a WH(OpMaMK Ui PEIICHUS MOCTaBICHHBIX
cuHTe3 HHPOpMAINK,  [3a]1ay;

npuMeHsTh cucteMHblil [YK-1.2. YMeer npuUMeHSTh CUCTEMHBIA IMOJIXOJ Ha
MOAXOJ JIJISl PEIICHUsI  |OCHOBE ITOMCKA, KPUTHYECKOTO aHalM3a W CHHTE3a
MOCTaBIICHHBIX 33724 [MHGOpMAIUU JUISt pelieHus 3a1a4 B
podecCuOHAIBHON 00J1acTH;

VK-1.3. Bmameer HaBBIKAMH TIOMCKA, CHHTE3a H
KpUTUYECKOTO aHaiu3a WHQPOpPMAIlMKM B  CBOEH
mpodeccnoHanbHOM 00JIacTH; BIAJEET CUCTEMHBIM
[TOXOIOM JIJIsl PEIICHUSI TOCTABJICHHBIX 3a/1a4.

VK-1

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BAKAJIABPUATA

Jucoumnmaa B51.0.09 «Beicas MaTeMaTHKa» OTHOCUTCS K 00sA3aTeIbHOIN YacTh O0j10Ka 1.
«ducuurmmnel (Moxynn)» yueoHoro ruiana OITOIT 6akanaBpuata Mo HampaBJIEHUIO TIOATOTOBKU
38.03.01 «3OxoHomukay. JlucruminHa «BpIciias MaTeMaTHKay HW3y4aeTcs O0ydJaroIIMMUCS
ouHOH (opMmbl 00ydeHusBl, 2 cemecTpax, O4HO-3204HOI Popmbl 0OyueHus — B 1, 2 cemecTpax.

3HaHMS, YMEHHS M HAaBBIKHM, IIOJIyY€HHbIE MPU HU3YYCHUU JTUCHUIUIMHBI «Bpiciias
MaTeMaTHKay, OyayT HeOOXOOUMBI Ui YIJIyOJIEHHOTO M OCMBICICHHOTO BOCIPHSITHS
aucuurinH:  «MakposKOHOMUKa», «MHUKPOIKOHOMHUKA», «IKOHOMETpPUKA», «IKOHOMHKO-
MaTEMaTHYECKOE MOJEIUPOBAHUEY.

Ob6nacte mpodeccrnoHalbHON AESITENbHOCTH, Ha KOTOPYI0 OPHUEHTUPYET IUCIMILIMHA
Breicmmas marematnka, Bkimoyaer: 06 CBsizb, HMH()OpPMAlMOHHBIE U KOMMYHHMKAIlMOHHBIE
TEXHOJIOTHH.

Tunel 3amau W 3agaud Npo¢eCcCHOHATBHOW JESTeNbHOCTH, K KOTOPBIM T'OTOBUTCS
00yJaromuics, onpeeneHbl yueOHbIM TUIAHOM, 2 IMEHHO: OCYILECTBIISATH MOUCK, KPUTUYECKUNA
aHaJIM3 U CUHTE3 MH(OpMalMH, TPUMEHSATh CUCTEMHBIN MOAXOM JJIs PEUIeHHs MMOCTaBIEHHBIX
3az1ad.

3.0BbEM JUCHUIIINHBI B 3AYETHBIX EJMHULIAX C YKA3AHUEM
KOJIMYECTBA AKAJJEMUYECKHUX YACOB, BbIIEJTEHHBIX HA KOHTAKTHYIO
PABOTY OBYYAIOIIINXCS C IPENOJABATEJIEM (IIO BUJIAM 3AHSTHIN) 1
HA CAMOCTOSITEJBbHYIO PABOTY OBYYAIOIIUXCS

OO6mmas Tpya0eMKOCTh (00BEM) TUCIMIUIMHBI cocTaBisieT 10 3a4eTHBIX eauHuI (3.¢.), 360
aKaJeMUYECKIX YacoB.



3.1. O0béM TMCUMITUHBI 0 BUAAM YUeOHBbIX 3aHATHH (B Yyacax)

st ouHo# popmbl 00yUeHust
OO6mas TpyA0€MKOCTh AUCIUIUTHHBI cocTaBiseT 10 3auétHbix enunuil 360 4acoB

O0BEM TUCHUIIINHBI

Bcero uacos

OO611ast TPyA0EMKOCTh TUCITUTUTHHBI 360
KonrtakTHas pabora 96
AynautopHas paboTta(Bcero): 96
Jlexuu 46
CeMuHapbl, NPaKTUYECKUE 3aHATUS 50
CamocTosiTenbHast paboTta o0yyaronmxcs (BCero) 228
KypcoBas pabota -

3auer +

DK3aMeH 36

JJ1st 04HO-3204HOI GOpMBI 00yUeHHUS
OO6mmas TpyA0€MKOCTh AUCIUIUTHHBI cocTaBiseT 10 3auétHbix enunuil 360 4acoB

O0BEéM TUCHUTIIIINHBI

Bcero yacos

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

3auer +

DK3aMeH 36

4. COOIEP)KAHUE JUCIUIIVIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JEJIAM) C YKASAHMEM OTBEJIEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX YACOB 1 BUJOB YYEBHBIX 3AHATHUU

4.1. Pa3geanl AHMCHHUILIMHLI
aKaJeMHYeCKHUX Yacax)

U TPYAOEMKOCTb MO0 BHIAM Y4YeOHbIX 3aHATHH (B

HaumeHoBaHue TeMbI Bcero KoanuecTBo yacos
KonTakTHas paéora Bueayaur.
2 padora
E o Qo Jeknun IpakTnyec | Camocr.
- S g KHe pabora
-~ S| S| ool ol ealco
S S S
=G S - B - S B
Sl o ||| @ |0
Pa3nen 1. Anre6pa maTpuig 56 56 8 8 12 10 36 38
1. |Matpuisl 10 10 2 2 2 2 6 6
2. |OGpatHast MaTpuLa 14 14 2 2 2 2 10 10
3. |Cucrembl JTUHEMHBIX } 14 14 ) ) 4 4 ] ]
areOpanyecKnx ypaBHEHUH




HanmeHnoBaHMe TeMbl Bcero KosmuecTBo yacos
KonrakTHas padora Bueayaur.
= padora
5 o Qo Jexunun IpakTuyec | Camocrt.
é =4 ?., KHue padora
©) O o o o o o =)
&€ | & |1 & | 2| & |8
Clcoc |9 |oc|° 0o
4. |HccnenosaHue CUCTEMEI M
JIMHEUHBIX YPABHEHUN C N 18 18 2 2 4 2 12 14
HEU3BECTHBIMU
Pa3nen 2. BekropHas anaredpa 48 48 8 6 8 8 32 34
5. |DneMeHThl BEKTOpHOU alreOphl 12 12 2 2 2 2 8 8
6. |JIuHeitHbIE BEKTOPHBIC 16 16 ) ) ) ) 12 12
MIPOCTPAHCTBA
7. |JluneltHbIe OTOOpAKEHUS 20 20 4 2 4 4 12 14
Pazgen 3. AHaauTuyeckasi reoMeTpust 40 40 4 ) 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 10 20 ) ) 16 20
IPOCTPAHCTBE
Pa3znen 4. Beenenune B aHau3 34 34 6 6 6 6 22 22
10. | Oynkuun 12 12 2 2 2 2 8 8
11. |TIpenensr GyHKIMIA 12 12 2 2 2 2 8 8
12. |HempepbIlBHOCTH PYHKITHIA 10 10 2 2 2 2 6 6
Paszpnen S. JAudpdpepennuaibHoe
HCUYHCTICHHEe byukuuii oaHoM| 46 46 6 6 6 6 34 34
nepeMeHHOMn
13. |IIpousBoanas u quddepenunan 2% 2 4 4 4 4 18 13
byHKIIMN
14. |ITpunoxxeHnre Tpou3BOIHOM 20 20 2 2 2 2 16 16
Paszpnen 6. JAudpdpepennuaibHoe
ucuucjieHue (QyHKOuii Heckoabkux| 16 16 2 2 2 2 12 12
nepeMeHHbIX
15. | DyHKIMM HECKOJIBKMX NIEPEMEHHBIX | 16 16 2 2 2 2 12 12
Paznen 7. UnTerpajibHoe MCYMCIEHHE 50 50 6 4 6 6 38 40
16. | [TepBooOpa3Has byHKIHS 1e 13 ) ) ) ) 14 14
HEONPEIEICHHbIN UHTETpall
17. |OnpeneneHHbI HHTETpa 18 18 2 2 2 2 14 14
18. |HecoOcTBeHHEBIE u IIBOVIHEBIE 14 14 ) ) ) 10 12
WHTETPAIBI
Paznen 8. Inddepennuanbubie
ypaBeHust. Psutbl 34 34 6 2 6 4 g 28
19. | Auddepennnanbupie ypaBHEHHS
HepBOTo MOPSIKa 22 22 4 2 4 4 14 16
20. |YucnoBbI€ U CTETIEHHBIE PSIABI 12 12 2 2 8 12
Bceero mo qucuumimne 324 | 324 | 46 36 50 42 | 228 | 246
KonTpons 36 36




HanmeHoBaHHE TEMBbI Bcero KoysudecTBO yacoB
KonrakTHas padora Bueayaur.
= padora
5 o Qo Jexunun IpakTuyec | Camocrt.
é =4 ?., KHue padora
o Q o (@) o Qo o Qo
¢ 2198 | 8 ¢ |8
Sl o | @ | o| @ |0
Hroro 360 | 360 46 36 50 42 228 | 246

4.2. Copep:xaHue TUCUMILIMHBI, CTPYKTYPUPOBAHHOE 10 TeMaM(pa3aesiam)

Paznen 1. Anreopa maTpung

Tema 1. MaTpuupbl.

Henu u 3ana4n AUCHUIUIUHBIL.

[TonsiTre MaTpwuIlsl, oOIMi BUA MaTpullkl. PaBHble MaTpuibl. Buasr matpuil. JInnelinbie
omnepaluy HajJ MaTpUIlaMH: CJIOKEHUWE MAaTpHUll, YMHOXXEHHE MaTpullbl Ha uucio. CBoMCTBa
onepauuii. Onepauuu HajJ MaTpullaMHU: TPAHCIOHUPOBAaHHE, YMHOKeHUE MaTpull. CBolcTBa
onepauuii. JInHelHas 3aBUCUMOCTb CTPOK MaTPULIBL.

Tema 2. O0paTHass MaTpuia

Omnpenenureny kBaapaTHEIX MaTpuil. CriocoObl BEIYMUCIEHUS ONpeenuTeneit 2-ro, 3-ro u
BBICIINX TOpsnkoB. CBoicTBa ompenenuTeneii. MuHOpbl M anreOpandecKue JTOTOJHEHUS K
JJIEMEHTaM. BBIUUCIIEHHE OmNpeeNuTeNss pas3lioKeHHeM 10 CTpoke (crondiy) (Teopema
Jlannaca).

OOpatHas marpunia. AITOPUTM BBIYHCICHUS OOpaTHON MaTpuilbl. Pemenne MaTpuuHbIX
ypaBHeHul Buga AX=B, XA=B.

DneMeHTapHbIe MpeoOpa3oBaHUs MATPHIIBI. DKBUBAICHTHOCTh MaTpull. PaHT MaTpHIlbl U
crocoObI ero BbrumcieHus. CBolcTBa paHra MaTpuilbl. basucHeiii MuHop Matpuiiel. Teopema o
paHre MaTpHUIIbL.

Tema 3. Cucrembl JIMHEHHBIX aJredpandeckKux ypaBHeHUi.

Cuctembl nuHeWHBIX anreOpanyeckux ypaBHeHuil (CJIAY). Pemenune CJIAY. Buabt
CJIAY. Pemienune cucTeM JHWHEWHBIX YpaBHEHHUH METOJOM oOOpaTHOW Matrpuilel. Teopema
Kpamepa. Pemenue cucrem IMHENHBIX ypaBHeHU MeTogoM Kpamepa.

Pemienue cucreM JuHENHBIX ypaBHEHUM MeToqoM ['aycca. Pemenue cucteM JIMHEHHBIX
ypaBHeHu MeronoM JXKopaano — I"aycca. Ilpumenenne meronos I"aycca u Xopnano — I'aycca
PELLIECHHUIO CUCTEM JIMHEUHBIX YPABHEHHUIA.

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

Kpurepuii coBmectumoctun CJIAY (Teopema Kponekepa-Kanemnnu). Hccnenoanue
CHCTEM M JIMHENHBIX YPABHEHUN C N HEU3BECTHBIMMU.

OOmwmii TOpSAIOK pelieHUusT CHUCTeMbl JMHEHHBIX YypaBHEHUH. Pemienme cucrtem m
JUHEUHBIX YpaBHEHUM C N HEU3BECTHBIMM B Cllydae, €CJIM pPaHl CUCTEMbl MEHbILE YHCIa
HEU3BECTHBIX.

CucreMbl TMHENHBIX OJHOPOAHBIX YpaBHEHUM. DyHIaMEHTalIbHAs CUCTEMA PEIICHUH.

Mopenb JIeoHThEBa MHOTOOTpPACIEBOM YKOHOMUKH (0aTaHCOBBIN aHATIU3).

Pa3nea 2. BekTopHas anredpa

Tema 5. D1eMeHTHI BEKTOPHOM aJredopbl

BekTrop Ha 1IOCKOCTM M B IPOCTpaHCTBE. JIMHEWHBIE OIEpallMM HaJ BEKTOpaMU B
reomerpuueckoir gopme. [lonsTne Gazrca BEKTOPOB B MPOCTPaHCTBE. Pa3nokeHune BEeKTOpa 1o
6a3ucy. OpToHOpMUpPOBaHHBIN 0a3uc B mpocTpaHcTBe. [IpsiMoyronpHast cucrema KOOpAWHAT B
npocTtpaHcTBe. Pa3iokeHune BeKTOopa IO OPTOHOPMHUPOBAHHOMY 0a3uCy B IPOCTPAHCTBE.
JIuneliHple onepanuy HaJ BEKTOPaMU, 33JaHHBIMU KOOPIMHATAMH.




CkansipHOE€ TNpOM3BEACHHME BEKTOPOB, €ro CBOWCTBA. BbIpakeHue CKaIsipHOIO
NPOU3BENICHNSA 4epe3 KOOPAUHATBI BEKTOPOB. YTON MEXKIYy BEKTOpamMH. Y CIOBUS
KOJUIMHEAPHOCTH M OPTOTOHAJIBHOCTH BEKTOPOB. BEKTOpHOE NpOM3BENEHUE BEKTOPOB, €0
CBOICTBa. BhIpaskeHrEe BEKTOPHOTO MPOU3BEAECHUS Yepe3 KOOPAUMHATHI BEKTOPOB. CMelIaHHOe
IIPOU3BEICHUE BEKTOPOB, €r0 CBOMCTBAa. BbIpajkeHHME CMEIIaHHOIO NPOU3BENEHUS Yepe3
KOOPJIMHATHI BEKTOPOB

Tema 6. JInHeiiHbIe BEeKTOPHBIE POCTPAHCTBA

n — MEpHbIA BeKTOp. JIMHEHbIEe omepanuu Haj n — MEPHbBIMU BeKTOopamu. JInHelHas
3aBUCHUMOCTh M HE3aBHCHMOCTH BEKTOPOB. JIWHelHOe (BEKTOpHOE)IpPOCTpaHCTBO. basuc u
pa3MEpHOCTh JIMHEMHOTO NpOCTpaHCTBA. EBKIWIIOBO mpocTpaHCTBO. JIMHEHOEe n-MepHOe
IIPOCTpaHCTBO. bazuc U pasMEpHOCTh 1-MEPHOTO JIMHEWHOTO IIpocTpaHcTBa. [lepexon k HOBOMy
0a3ucy B JIMHEHHOM MPOCTPAHCTBE. 3aBUCHMOCTh MEXAY KOOPAMHATaMU BEKTOpa B Pa3HbIX
Oa3ucax.

Tema 7. J/Inuneiinbie 0TOOpaKEHU S

Jluneiinsle omeparopsl (oToOpaxkeHus, npeoOpa3oBaHus). JeHCTBUS Haj JTUHEHHBIMU
omepaTropamMu. MaTpuiia JUHEWHOro orneparopa. Teopema 3aBUCUMOCTH MEXKIY MaTpULIAMHU
OJIHOTO W TOTO ke omepaTopa B pa3Hbix 0a3ucax. CoOCTBEHHBIC 3HAUYCHHUS W COOCTBEHHBIC
BEKTOpHI JIMHEHHOTO omeparopa. HaxoxaeHue COOCTBEHHBIX 3HAYCHHH U COOCTBEHHBIX
BEKTOPOB JIMHEHHOTO oneparopa. JInHeinas Moaens oOMeHa.

Pazgen 3. AHaguTHyecKkasi reoMeTpUs HA MJIOCKOCTH U B POCTPAHCTBE

Tema 8. J/Innust HA MIOCKOCTH

JIuHMs Ha TJIOCKOCTH. YpaBHEHUE JIMHUU Ha IUIOCKOCTH. YPaBHEHHUs MpSIMOMl Ha
IUIOCKOCTH. YpaBHEHHME MNpPsMON ¢ YriaoBbIM Koddduumentom. OOmiee ypaBHEHHE MPSIMOI.
YactHble cirydan 00IIero ypaBHEHHs MIPSMON. YpaBHEHHE MPSIMOU, MPOXOAIIEH Yyepe3 TaHHYIO
TOYKY B JIaHHOM HAIPaBJICHUU. Y paBHEHUE NIPSMOM, IPOXOIALICH Yepe3 JBE TOUKU. Y paBHEHUE
MpSIMOM B OTpe3Kax. Y paBHEHHUE MPIMOi, TPOXOIAIEH Yepe3 TaHHYI0 TOUKY MEPIEeHINKYISIPHO
JAHHOMY BEKTOPY. YTOJ MEXIYy MPSMbIMU. Y CIOBUE MApAJICIbHOCTH U MEPIECHIUKYISIPHOCTH
NpsAMbBIX. PaccTostHrE OT TOUKHU 10 TPSIMOM.

Kpussie Broporo nopsaka. OkpyxHocTs. KaHoHn4eckoe ypaBHeHue. CBOWCTBa KpUBOIA,
OCHOBHBIE€ XapakTepucTUku. Diunnc. Kanonnueckoe ypaBHeHre. CBOMCTBA KPUBOM, OCHOBHBIE
xapaktepucTuku. ['mnep6oma. Kanonmueckoe ypaBHenue. CBoiicTBa KpHUBOH, OCHOBHBIC
xapakrepuctuku. Ilapabona. Kanonmdeckoe ypaBHeHue. CBOWCTBa KPHBOH, OCHOBHBIC
XapaKTEPUCTUKH.

Tema 9. Ilpsimasi M IVIOCKOCTH B MPOCTPAHCTBE

VYpaBHEHHE IUIOCKOCTH B IPOCTPAHCTBE, NPOXOAIIEH uepe3 HaHHYI0 TOYKY
NEPIEeHIUKYISAPHO TaHHOMY BekTopy. O01iee ypaBHEHHE MIIOCKOCTH B MPOCTpaHCTBE. YacTHbIE
cilyyau OOILEro ypaBHEHHUs TUIOCKOCTH. YPaBHEHHUE IUIOCKOCTH B MPOCTPAHCTBE, MPOXOASLICH
yepe3 TPU JaHHbIE TOYKU. YPaBHEHHUE IUIOCKOCTH B IPOCTPAHCTBE B OTPE3KaAX. YTOJI MEKIY
IUIOCKOCTSIMH, YCJIOBUS ApAJUIEIBHOCTH U NEPIEHIUKYIIPHOCTU ABYX INIOCKOCTEH.

Kanonnueckoe ypaBHeHHE TIpSIMOM B NIPOCTPAHCTBE. YpaBHEHUE TMIPSAMOM B
IPOCTPAHCTBE, MPOXOASIIeH uepe3 aBe Touku. OOIee ypaBHEHHE NPSMOW B MPOCTPAHCTBE.
[lepexon ot oOuiero ypaBHEHUS K KAaHOHHYECKOMY. YTOJ MEXIY MPSIMBIMU B MPOCTPAHCTBE.
VYcnoBue napajiyienbHOCTH U MEPIEHIUKYIISIPHOCTH MPSMBIX B IPOCTPAHCTBE.

Brimykiieie  MHOKECTBa B N-MEpHOM TpocTpaHcTBe. OOJacTh PEIICHHWH JIMHEHWHBIX
HepaBeHCTB. ['papuueckuii MeToa peleHHs CUCTeMbl JIMHEHHBIX HEpPaBEHCTB C JABYMs
Heu3BecTHbIMH. O0IacTh pelIeHUI CUCTEMBI M JIMHEHHBIX HEPABEHCTB C N HEU3BECTHBIMHU.

Pasznen 4. BBeaenne B aHAJIN3

Tema 10. ®yHkumnu

Yucna. [IoHATHE KOMIUIEKCHOTO YHCIIA, IEUCTBUS HaJ KOMIUIEKCHBIMUA YHUCIIAMH.

[lonsitne MHOXkecTBa. (OCHOBHBIE TMOHATHA TEOpPUM MHOXeCTB. Onepanuu Haj
MHOkecTBaMU. OCHOBHBIE UNCIIOBbIE MHOXKECTBA.



[lonarue ¢ynkuuu. CnocoObl 3amanus (yHkuu. OCHOBHBIE CBOWCTBA (YHKIHU.
Knaccudukanms dyakuuii. OcCHOBHBIE 3eMeHTapHble (QyHKIMM U ux rpaduku. CroxHas
¢ynkuusa. OOparnas ¢ynkuus. DyHxuus, 3amaHHas HesiBHO. IlpeoOpasoBanue rpadukoB
dbynaknumid. [I[pumenenne QyHKIUN B SKOHOMUKE.

Tema 11. Ilpeneas! pyHkumii

YucnoBble mocienoBaTelbHOCTH. OrpaHUYeHHbIE U MOHOTOHHBIE IMOCIIEOBATEIbHOCTH.
IIpenen 4ucIOBOM IOCIENOBATEIBHOCTH. |'€OMETPHUYECKUI CMBICI IIPEAeia YUCIOBOU
nocieaoBaTenbHOCTH. [Ipu3HaKky cyliecTBOBaHUS Mpeena.

[Ipenen ¢pynxuu B 6eckoneunoctu. [Ipenen pynkiuu B Touke (mo Komm u no I'eitne).
OcHOBHBIE TeOpeMbl O Tpenenax (yHKIuW. beckoHeuHO Manbie W OECKOHEYHO OoJbIIne
BEJIMYMHBI, UX CBOMCTBA. 3aMeuaTeNibHbIe Ipeienbl. PackpbiTHe HEONpeaeIeHHOCTEeH Pa3InyHbIX
THUIIOB.

Tema 12. HenpepbIBHOCTH (pyHKIMHT

OnuoctopoHHue mpeaenbl. HenpepblBHOCTh (DYHKIME B TOYKE W Ha WHTEpBaie. Todyku
paspeiBa ¢yHkuuu. Krnaccupukanuss Touek paspeiBa. KycouyHO-HeNpepbIBHbIE (DYHKLUH.
CgoiicTBa (yHKIIMNA, HENPEPHIBHBIX B TOYKe. HempephIBHOCTH 3JIEMEHTApPHBIX (YHKIIHA.
CoiicTBa (hyHKIMIA, HETIPEPBIBHBIX Ha OTPE3KE.

Pasznea S. Inddepennuanbuoe ucunciaenne GyHKIUil OTHON NepeMeHHOM

Tema 13. Ilpoussoanas u nuddepenunan GyHKIUA

3agauv, NOPUBOASAIIME K TMOHIATHIO MPOoU3BOAHON. OnpeneneHue MPOU3BOJAHON, €€
FEOMETPUUECKUN, MEXAHUUYECKUN U DIKOHOMUYECKUH CMBICH. CBSA3b MEXKIY HENPEPBIBHOCTBHIO U
nuddeperupyeMocTbio  GyHKIUUA. [IpOM3BOMHBIE OCHOBHBIX JJEMEHTApPHBIX (DYHKITHIA.
OcHoBHBIE TpaBuiIa AU PepeHInpoBaHus.

[TpownsBoaHas cioxkHOM M oOpaTHOUW QyHKIMA. JuddepennmpoBanue HEIBHONW (DYHKITHH.
Jlorapudmuueckoe nuddepenupoBanue. [IponsBoaHbeie BBICIINX MOPSAKOB. Mcmonb3oBanue
MOHSTHSI POU3BOIHOM B SKOHOMHUKE.

[onarue muddepennmana ¢ynkuun. CoiictBa auddepenunana. MHBapUaHTHOCTH
nuddepennuana. duddepeHnnanbl BEICIIUX TOPSIKOB.

Tema 14. IlpuniioxeHue Npon3BOAHOMN

OcHoBHbIe TeopeMbl 0 auddepennupoBannu GpyHkiuu: Teopema Oepma Teopema Poss,
TeopeMa Jlarpanxa, reopema Komm. [TpaBuiio Jlonurans ass BEIUNCIEHUS HEOIPEAEIEHHOCTEN.

[TpusHaku Bo3pacTaHus W yObIBaHUS (PYHKIIUU. DKCTPEMyMbl (QYHKIIUH, HEOOXOIMMOE U
JIOCTaTOYHbIEC YCIOBUS SKcTpeMyMa GpyHKuuu. HanbomnpIiee 1 HauMeHbIlee 3HaYCHUsT (PYHKITUH
Ha OTpe3Ke. ANTOPUTM OTBHICKaHHsS HAuOOJBIIEr0 UM HAUMEHbBIIErO0 3HAUYE€HUU HEeNpephIBHON
¢ynkuum Ha orpeske. Boimyknocts rpaduka dynxmuu. JlocrarouyHoe YCIOBHE BBITYKIOCTH
byakuun. Toukn mepermba. HeoOxomumoe W M0CTaTOYHOE YCIOBHUS Ieperuda. ACHUMITOTHI
rpapuka QyHkuuu. [IpumeHeHne nNpous3BOAHON K MCCIENOBaHMIO (DYHKIIMHU M MOCTPOCHUIO €€
rpaduka: cxema MoJTHOTO UCCIeOBaHUS (DYHKITHH.

Pa3nen 6. ludgdepennunanbHoe ncuuciaeHue GyHKIMH HECKOJIBKUX MepeMeHHbIX

Tema 15. ®yHKIMH HECKOJBKHX MepeMeHHbIX

OyHKIMU HECKOJBKUX MepeMeHHbIX. DYHKINU IBYX NepeMeHHbIX. O0IacTh onpeaeneHus
u rpapuk GyHKIUU ABYX nepeMeHHbIX. Jlunuu ypoBHs. [Ipeaen u HempepbIBHOCTH (QyHKLIUU
NBYX TepeMeHHbIX. YacTHele mnpousBogHbIe U AupdepeHurpyeMocTsh (QYHKIHH ABYX
nepemeHHbIX. {uddepennnan GyHkmum 1Byx nepeMeHHbIX. [ pagueHT GyHKIIHH.

OkcrpeMyM (yHKIMM JIByX TepeMeHHbIX. HeoOxoammoe H I0CTAaTOYHOE YCIOBHE
sKkcTpemyMa. HamOosnbiiee m HauMeHbIllee 3Ha4eHHS (YHKIUM B 3aMKHYTOW OrpaHUYCHHOM
oOmactu. YcioBHBIH 3kcTpeMyM. Metoa MHOXUTeNeH Jlarpanxa.

OYHKIMH HECKOJIBKUX NMEPEMEHHBIX B SKOHOMHYECKON TEOPHH.

Paznea 7. UnTEerpajibHOE HCUMCICHHE

Tema 16. IlepBooOpa3Hast QyHKIUA 1 HeollpeAeJIeHHbIH HHTErpaJl

[Monarue mnepooOpaznoii ¢ynkiuu. Teopemsl o mepBooOpa3Hbix ¢yHKuuu. [ToHsATHe
HEONPEIeTICHHOTO WHTEerpaia. ['eoMeTpruIecKuil CMBICIT HEOIPeaeIeHHOTO nHTerpana. Tabnuia
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OCHOBHBIX uHTerpanoB. CBolicTBa HeomnpeaeneHHoro uHrerpaiga. (OCHOBHBIE METOJbI
WHTETPUPOBAHUS:  HEMOCPEJICTBEHHOE  HMHTETPUPOBAHME,  WHTEIPUPOBAHUE  METOJAMH
MOJICTAHOBKH (3aMEHBI IEPEMEHHOI), MHTEIPUPOBAHUE TIO YACTSIM.

[Tonsitne pammoHansHOM nMpoOu. [Ipocreiimue panmoHanbHBIE ApoOU. VHTErpupoBaHme
NPOCTEHIINX pallMOHABHBIX Ipobeil. IHTerprupoBanne paroHAIBHBIX IPOOEH.

WNuTerpupoBanne TpUTOHOMETpHUYECKUX (QyHKIud. HHTErpupoBaHue mpoOCTEHITNX
UppanuoHaIbHbIX QyHKIMHA. MHTErpansl, «<HeGepyImuecs» B 3JIeMEHTapHBIX (GYHKIUAX.

Tema 17. OnpenesieHHbINH MHTErPaJI

IlonaTne omnpeneneHHOro HHTErpana. [ eoMEeTpUY4eCKUH U OSKOHOMUYECKHHM CMBICI
OTIpeIeIEHHOT0 MHTerpajia. 3ajjauya O BEIUUCICHUH 00beMa BBITyCKaeMol MpoayKiuu. Teopembl
00 wuHTerpupyemoctd ¢yHkuuu. CBoicTBa ONpENENIeHHOr0 WHTErpaja M IpaBWia €ro
BblunciIeHus. Bpruucienue omnpeaeneHHoro uHrerpana (MHTerpan ¢ mepeMeHHBIM BEpPXHUM
IIpeseIoM, TEOpEMa O MPOU3BOJHON HMHTErpana ¢ IMEPEMEHHBIM BEpPXHUM IpenenoM. Popmyna
HrroTona-Jleiibnuna). Meroa MOACTAaHOBKU (3aMEHBI TEPEMEHHON) W HHTETPUPOBAHUS I10
4acTsM B OIPEJEICHHOM HUHTETpalle.

Tema 18. HecoOcTBeHHbIE U IBOIHbIE HHTErPaJibl

Heco6ctBennsie unterpaisl I u I pona. Cxoasumiics u pacxosimuiicss HECOOCTBEHHBIH
uHTerpai. [IpuszHaku cxogumMocTH.

[TpuGnmxeHHble METOAbl BBIYUCIEHUS OINPEACICHHBIX HHTerpajgoB lcmonb3oBanue
MOHATHUS NHTErPaJia B SKOHOMUKE

JIBoiiHbIE MHTErpaibl, UX cBOMCTBA. OCHOBHBIE CIyyau BBIYMCIEHUS IBOMHOTO MHTErpalia
B NPAMOYTOJBHBIX KoopauHaTax. [loBTOpHBIE MHTErpanbl. CBeaeHNUE NBOWHBIX MHTETPAIOB K
HOBTOPHBIM.

Pasznen 8. luddepennuaibubie ypaBHeHus . Paabl

Tema 19. [IndppepennuaibHbie ypaBHEeHUs MIEPBOT0 MOPAIKA

OcHoOBHBIE TOHATHS ¥ IPUMEPHI 3a/1a4, MPUBOAAIINX K HUdPepeHIInaIbHBIM YpaBHEHUSIM.
OObIkHOBEHHBIE TU(depeHIMaTbHbIe YpaBHEHUS TIepBoro nopsaka. O0Iiee u 4acTHOE pelieHne
Y nepBoro nopsiaka. 3agaya Komu. Teopema o CylecTBOBAHMU U €JUHCTBEHHOCTHU PELICHUS
3agaun Komu.

JuddepenunanbHble ypaBHEHUS C pa3Ae€HHBIMH UM Pa3JeisIONIMMUCS TEPEMEHHBIMU
nepBoro mnopsjaka, ux pemenue. OgHoponHble AudQepeHnraIbHble ypaBHEHUS IEPBOTO
NOpsIZIKA, UX pelleHue. JInHelHbIe OAHOPOAHBIE U HEOJHOPOHBIE YPABHEHUS MIEPBOTO MOPSIKA.
Meton W.bepuymmu pemenus JIJIY. Meron Jlarpamka (MeTon Bapualdd TMPOU3BOJIBHBIX
nocTostHHBIX ) pemenus JIJIY. YpaBuenune beprysm, ero perieHue.

Hcnonp3oBanue nudhepeHnnaibHbIX YpaBHEHHH B S)KOHOMHUUECKOM JTUHAMUKE

Tema 20. YucsioBble U CTeNEHHbIE PSA/IbI

OrnpezenieHre 4YuCiIOBOrO psana, cymma psana. CoiicTBa cxoasumuxcs psiioB. CXoauMOCTb
reomeTpuueckoro psga. Teopema (HeoOXxomuMmelii mpu3HaK CXOAUMOCTH psijia), CICICTBHE W3
TEOPEMBI O PACXOAUMOCTH psiAa. ['apMOHMYECKHil psil. DTaJOHHBIE PSIIbl: TEOMETPUUYECKUN psi,
TapMOHHMYECKHUH psJl, 000OIIEHHBIH TapMOHUYECKUN psia. JloCTaTOYHBIA MPU3HAK CXOAUMOCTH
3HAKOMOCTOSIHHBIX PSAJOB: TPHU3HAKU CpaBHEHMs, Mpu3Hak J[lanmambOepa, paauKaabHBIA H
MHTETpajJbHbIi Npu3Haku Komu.

3HaKONEpEMEHHBIE WM 3HaKodepeayrommecs  psaabl.  IlpusHak  cxoaummocTu
3HaKo4epeayromnierocs psaaa (npusHak Jleitoaua). AGCONOTHAS U OTHOCUTEIbHAS CXOIUMOCTH.

[TonsiTne crenenHoro psaa. Pannyc, HTEpBaI CXOAMMOCTH CTEIIEHHOIO psa.

Psinpr Teitnopa u Maknopena. PaznoskeHus 2ieMeHTapHbIX (PYHKITUH B Psijl.

4.3.ConepxaHue NPAaKTHYECKUX 3aHATHIH (04HasA ¢opMa o0ydeHHUs1)

Pa3nennl, TeMbI, IUJAKTHYECKHE eTHHUIbI

Pa3nen 1. Anre6pa maTpuiy

IIpakTnyeckoe 3ansituel. BoinosiHeHne onepauunii HaJa MaTpulaMu(2 yaca)
1. Onepanuu Hajg MaTpUllaMM: TPAHCIIOHUPOBAHUE, YMHOXXEHUE MAaTpHIbl Ha 4YHCIIO,
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CJI0’)KEHUE U YMHOXKEHHE MaTPHIL
Pemenue 3amau:

e Omepaluyu HaJa MaTpUIlAMU: TPAHCIOHUPOBAHHUE, YMHOXXEHHE MAaTpPHULbBI Ha YHUCIIO,
CJI0’)KEHUE Y YMHOXKEHHE MaTPHIL

e Pemenue 3a1a4y ¢ 9KOHOMHYESCKHUM CMBICIIOM

IIpakTyeckoe 3ansaTHE 2. PelieHne MAaTPUYHBIX ypaBHeHHUii(2 yaca)

1. Omnpenenurenu kBaapaTHbIX MaTpull. CrtocoObl BEIYKCIICHUs onipeaenuTeneil. CBoiicTBa
OnpeAeIUTENEN

2. OOparHas maTpuiia. AJTOPUTM BBIYHMCICHUS OOpaTHOM MaTpHIlbl. PemeHne MaTpUYHBIX
YpaBHEHUHU

3. Pemenue 3amau:
® HaXOXJICHUE OOPATHON MATPUIIBI
® pCIICHUE MAaTPUYHBIX YPAaBHEHUU

IIpakTnyeckoe 3ansaTue 3. PelneHue cucreMm JIMHEHHBIX YPaBHEHUl MeTOIOM OOpaTHOM
maTpuusl 1 MeroaoM Kpamepa (2 yaca)
1. Pemenue cucreM JUHEHHBIX YpaBHEHHM METOJIOM OoOpaTHOM maTpwuilbl. Pemenue cucrem

JTUHENHBIX ypaBHeHUM MeToaoM Kpamepa
2. Pemenune 3amau:

e [Ipumenenue oOpaTHOI MaTPUIIBI ISl PELICHUSI CUCTEM JIMHEHHBIX YpaBHEHUH.

e PereHue cucTeM TUHEHHBIX YpaBHEHH ¢ TOMOIIbIo hopmyn Kpamepa.
IIpakTHyeckoe 3ansaTHe 4. Penienne cucrem JMHEHHBIX aJIre0pan4yecKux ypaBHeHUH
metoaoM I'aycca u merogom Kopaano-I'aycca (2 yaca)

1. Anroputm merona I'aycca u merona XXopnano-I'aycca
2. Pemenune 3amau:
e PemieHne cucTeM IMHEHHBIX YPABHEHUN ¢ TOMOIIBIO MeToa ["aycca
e Pemienue cucteM TUHENHHBIX ypaBHEHUH ¢ momoibio metona XKopnano-I'aycca.

I[IpakTuyeckoe 3ansaTHe 5-6. PemeHme cucTteM m JIMHEHHBIX YPaBHEHHH ¢ n
Heu3BeCTHbIMHM (4 yaca)

1. OOwmwuit mopsI0K perIeHus CUCTEMbI IMHEWHBIX YpaBHEeHUi. Perenue cuctem m
JIMHEWHBIX YPaBHEHUH C N HEM3BECTHBIMU B CITy4ae, €CJIM PAHT CUCTEMbI MEHBIIIE YHCIIA
HEU3BECTHBIX

2. Pemenune 3amau:

e lccnenoBaHue CUCTEM JTMHEMHBIX YPAaBHEHUN HA COBMECTHOCTb.
e PemieHue CUCTEM M JMHEWHBIX YPABHEHUH C N HEU3BECTHBIMU

Pasznea 2. BekTopHasi anreopa

IIpakTHyeckoe 3ansATHE 7. BoIno/THeHNe onepanuii HaJ BeKTOpamH (2 4aca)
1. JluHeitHble omepaluy HaJ BEKTOPAMH, 3aIaHHBIMU MpoeKIusiMHU. CKaasipHOE, BEKTOPHOE,
CMEIIIaHHOE NPOU3BEICHUE BEKTOPOB
2. Pemenune 3amau:
e JlelicTBUSA HaJ BEKTOpaMHU
e Pa3noxeHue BEKTOpa M0 IPYrUM BEKTOPaAM.
e Pemenue 3a1a4 Ha IPUMEHEHUE CKAJIIPHOT0, BEKTOPHOTO U CMEIIAHHOTO
IIPOU3BEIEHUS] BEKTOPOB.

IIpakTyeckoe 3ansATHE 8. BoIno/THeHNe 1eliCTBUIT HA N-MEePHBIMH BeKTOpaMu (2 yaca)
I. n — mepHbIl BekTOp. JIMHEHHOE n-MEepHOE MPOCTPAHCTBO. JIMHENHas 3aBUCHUMOCTH W
HC3aBUCUMOCTb BCKTOPOB. 3aBUCHUMOCTh MCXKAY KOOpAWHATaMH BCKTOpa B PpPa3HbIX
Oaszucax.
2. Pemrenne 3agau:
® Ha ompejelieHUE JTUHEHHONW 3aBUCHMOCTH — HE3aBHCHUMOCTH BEKTOPOB, ONpEIEICHUE
0a3nca BEKTOPOB, ONpeleIeHNe KOOPAMHAT BEKTOpa B HOBOM 0a3zuce (pas3iiokeHue
BEKTOpa 110 0a3ucy), peleHue 3a/1a4 ¢ 3KOHOMUYECKUM COJCPKAHUEM.
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IIpakTnyeckoe 3ansaTue 9. JIuneiinbie onepaTopsl (2 yaca)

1. Jlunelinsle omeparopsl (O0TOOpaxxeHus, mHpeoOpa3oBaHus). JeHCTBUS Haa JITMHEWHBIMU
omepaTopamMu. Marpuna JUHEHHOro omepatopa. TeopeMa 3aBUCUMOCTH — MEXIY
MaTpHUIIaMH OJTHOTO ¥ TOTO K€ OlepaTopa B pa3HbIX 0a3ucax.

2. Pemenune 3amau:

® Ha Ompe/eNIeHue TMHEWHOCTH OTOOpaKeHHsI, 00pa3a BEKTOpa, MAaTPHUIILI TUHEHHOTO
omneparopa,
®  BBHINOJHEHHE JACHUCTBUIN HaJ JIMHEHHBIMH ONIEPATOPaAMHU.

IIpakTnyeckoe 3ansaTe 10. HaxoxkaeHue CcOOCTBEHHBIX 3HAYEHMH M COOCTBEHHBIX
BEKTOPOB JIMHEHHOr0 oneparopa (2 yaca)
1. CobOcTBeHHBIE 3HAUEHUS M COOCTBEHHbIE BEKTOpPbHI JMHEWHOro omeparopa. JIuHeiiHas
MoJIeNlb OOMEHa.
2. Pemenune 3amau:
® Ha HaxOXJeHHe COOCTBEHHBIX 3HAUEHUH JIMHEHHOTO Omeparopa,
® HAXOXXJCHHE COOCTBEHHBIX BEKTOPOB JIMHEIHOTO onepaTopa

Paznen 3. AHaauTuyeckasi reoMeTpus Ha IJIOCKOCTH U B MPOCTPAHCTBE

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

1. Pa3znuuHble ypaBHEHHMS MNPAMOM HA IJIOCKOCTH. YTOJI MEXKIYy HNPSMBIMH, YCIOBHS
NapauIeIbHOCTH U NEPIEHANKYISIPHOCTH IPSMBIX, PACCTOSTHUE OT TOYKU A0 IPSIMOMN

2. Pemenune 3amau:
e PeureHne 3a1a4 Ha HAXOXKACHUE PA3JIMYHBIX BUJOB YPAaBHEHUN NPAMOU Ha IVIOCKOCTH
e PemieHue 3a/1a4 Ha HaX0XIEHUE YIJIa MEXAY IPSIMbIMU
e PenieHue 3a/1a4 Ha ONpeeIICHUE NapaIeIbHOCTU U NEPIEHANKYISIPHOCTH NPSIMBIX

IpakTnyeckoe 3ansiTue 12. [IpssMas U MJIOCKOCTH B MPOCTPAHCTBE (2 yaca)
1. YpaBHeHus IJIOCKOCTH B IPOCTPAHCTBE YTOJ MEXKIY IUIOCKOCTSAMM, YCIOBUS
NapauIeIbHOCTH U NEPIEHANKYIIPHOCTH ABYX INIOCKOCTEH.
2. VYpaBHEHHS NPAMON B MPOCTPAHCTBE. YTOJ MEXIY MPSAMBIMU B MPOCTPAHCTBE. Y CIIOBHE
napajuieIbHOCTH U MEPIIEHUKYISIPHOCTH MPSAMBIX B TPOCTPAHCTBE.
3. Pemenue 3amau:
e PemieHne 3amay Ha HAxOXKJEHHUE PA3IMUHBIX BUJOB YpPaBHEHUW IJIOCKOCTH B
IIPOCTPAHCTBE
e PemeHne 3aga4 Ha HAaxOXKACHHE pa3JIMYHBIX BHUJAOB YPaBHEHHUM IIpIMOH B
IIPOCTPAHCTBE
e PemeHne 3agay Ha HaxOXKAEGHHE YIJIa MEXKIYy MNpPSIMbIMH, HAa OIpPEACIICHHUE
NapaJJIEIbHOCTH U MEPIIEHINKYISIPHOCTH NMPSAMBIX

Pasznen 4. BBeaenne B aHAJIN3

IIpakTnyeckoe 3ansiTue 13. Haxoxnenue cBoiicTB pyHkuuu. (2 yaca)

1. OcnoBHble cBoiicTBa pyHkmu. Knaccudukamms ¢pynkuuii. OCHOBHBIE 3JIeMEHTapHBIE
byakunn u ux rpaduku. Cnoxnas ¢pynknus. O6partHas hyHkuus. OyHKIM, 3a7aHHAS
HesiBHO. [IpeoOpa3oBanue rpagukoB QyHKITHIA.

2. Pemenue 3anmau:

e yccienoBaHus PYHKIM HA MOHOTOHHOCTh
e uccienoBaHus QyHKIMI Ha OTPAaHUYEHHOCTh
e ycclieoBaHus QYHKIMIA HA YETHOCTb

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

1. Mpenen ¢pynknuu B 6eckoneynoctu. [Ipenen ¢pynknuu B Touke (mo Komm u mno Ieiine).
OcHOBHBIE TeOpeMBbl O mpenenax GyHKIUA. beckoHedyHo Manble B OECKOHEYHO OOJbIIHE
BEJIMYMHBI, MX CBOMCTBA. 3aMedaTellbHbIe Mpenenbl. PacKkpblTHe HeOoINpeaeeHHOCTEH
Pa3IUYHBIX TUIIOB.

2. Pemenue 3anau:
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Jloka3aTenbCTBO MPEENIOB IO OMPEICIICHUIO
Brruucnenue npenena GpyHKIMA Ha 0ECKOHEUYHOCTH.
Brruncnenue npezaena GyHKIIUU B TOUKE.

e PacKpbITHE OCHOBHBIX HEOMPEACICHHOCTEN

IIpakTyeckoe 3ansaTue 15. Uccnenopanne pyHKumnii Ha HeMpepLIBHOCTD. (2 yaca)

1. HenpepsiBHOCTh (pyHKIMI B Touke M Ha uHTepBaie. Krmaccudukauus Ttodek paspsiBa.
CgoiicTBa (yHKIMI, HEMpPEephIBHBIX B TOYke. CBoWcTBa (YHKIMNA, HEMPEPHIBHBIX Ha
OTpE3KE.

2. Pemenune 3amau:

e lccnenoBanue (yHKIMIA Ha HEMPEPHIBHOCTh
e OmpenencHue TOYEK pa3priBa

Pasznea S. Inddepennuanbuoe ucunciaenne GyHKIuii 0JHOM nepeMeHHOM

IIpakTnyeckoe 3ansaTue 16-17. Haxoxaenus npon3BoaHbIX GyHKIUI (4 yaca)

1. OnpeneneHre MPOU3BOAHOM, €€ TE€OMETPUUYECKUH,
MEXaHHYECKUH W IKOHOMHUYECKHH cMbIci. OcHOBHbIE TpaBuia auddepeHIupoBaHus.
[Ipow3BogHass CHOKHOH UM OOpaTHOM, HessBHOM  (pyHkiuii.  Jlorapudmudeckoe

muddepenrpoBanue. Mcnoap3oBaHne MOHATHS TPOU3BOJIHON B SKOHOMHUKE.
2. Pemenune 3amau:
Ha npuMeHeHne reoMeTpu4eckoro, 5KOHOMHUECKOTO CMbICIIA TPOU3BOIHOM
Brruuciienue npon3BOAHBIX CIIOKHBIX (QYHKIUH
Brruucnenne npou3BOAHBIX HESIBHBIX (DYHKIIMN
Brruncnenue npon3BoaHBIX OOpPaTHBIX (YHKIIHNA
e [lpumenenue norapudmudeckoro audhepeHupoBaHus

IIpakTnueckoe 3ansatue 18. HccienoBanue (QyHKHHMA ¢ NMOMOIILI) TPOU3BOAHOM M

nocrpoeHue rpapukos (2 yaca)

1. Tlpu3Haku BoO3pacTaHus W YObIBaHUS (QYHKIIHH. DKCTPEMYMbI (DYHKIIMH, HEOOXOIUMOE 1
JIOCTaTOYHBIC YCJIOBUS dKcTpemMyMma (ynkumu. Hambombliee W HauMEHbINEE 3HAYCHUS
byHKIMM Ha oTpe3ke. Bemyknocte rpaduka ¢GysHknuu. JlocTtaToduHoe yclioBHE
BeIMyKJIOCTH  (pyHKIMH. Toukum mnepernba. HeobGxomaumoe M JOCTAaTOYHOE YCIOBHS
nepern6a. AcuMntoTel GpyHkiuu. [IpuMeHeHne Mponu3BOIHON K UCCIEAOBAHUIO (DYHKIIHH
U TIOCTPOGHUIO ee rpaduKa: CXxema MOJIHOTO HCCIeA0BaHus (QYHKITUH.

2. Pemenune 3amau:

e lccnenoBanue (GyHKIHIA C TOMOIIBIO IPOU3BOAHOM U MOCTPOEHHE TpadUKOB
e HaxoxJeHre HauMEHBIIero U HanOOJBIIEeTo 3HAUYCHUS QYHKITUN

Pa3nea 6. ludgdepennuanbHoe ncuucaeHue GyHKIME HECKOJbKUX MepeMEeHHbIX

IIpakTnyeckoe 3anaTue 19. HaxoxaeHue 3kcTpeMyMOB (DYHKIMH JBYX IepeMeHHBIX. (2

yaca)

1. ®ynkumm AByx nepeMeHHBIX. JluHum  ypoBHSA. YacTHble  NIPOM3BOAHBIE U
nudepeHIpyeMoCcTh  (PYHKIIMKM JBYX TEPEMEHHBIX. OKCTpeMyM (YHKIHH JBYX
nepeMeHHbIX. HeoOxoamMoe 1 JOCTaTOuHOE YCIOBHUE IKCTPEMyMa.

2. Pemenune 3amau:

e HaxoxxaeHue 4acTHBIX MIPOU3BOIHBIX (QYHKIIUH JIBYX ITEPEMEHHBIX
e HaxoxaeHue skcTpeMyMa QYHKIUU JIBYX EPEMEHHBIX

Pazgea 7. UnTerpajibHOE MCUMCIICHHE

IIpakTnyeckoe 3ansitue 20. HaxoxneHnue HeonpeaeJeHHbIX MHTErpPaJjioB . (2 yaca)

1. Heonpenenennslii uHTErpajl. I'eoMeTpUyeCKUN CMBICI HEONPEAEIEHHOIO HHTErpaja.
CBolicTBa HEONpeAEIEHHOr0 HHTErpasia. OCHOBHBIE METObIl HHTETPUPOBAHUS.

2. Pemenue 3anau:
e HenocpencrBeHHOE HHTETPUPOBAHUE.
e lHTerpupoBaHue METOIOM 3aMEHbBI IEPEMEHHOM.
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® HaxomzerHe HHTErpajioB METOAOM MHTCTPUPOBAHUS 110 YACTAM.

IIpakTnyeckoe 3ansitue 21. BolunciieHne onpeaeJieHHOr0 HHTerpaJa . (2 yaca)

1. OmnpenenenuHplii uHTErpan. ['eoMeTpuueckuii M1 SKOHOMHUYECKUN CMBICH OINpPEAEIEHHOTO
uHrerpana. CBoiCTBa ONPENENCHHOT0 MWHTErpaja. BplyuciaeHue  onpeaeseHHOro
WHTErpaja

2. Pemenune 3amau:

e BrluncieHne onpeesIeHHOT0 MHTETpajla Ha OCHOBAHUU ONPE/EIICHUs HHTETpaa.

e BrpluncieHre ONpeIeNeHHOr0 MHTErpaja METOJIOM 3aMEHbl IEPEMEHHONW U METOJIOM
WHTETPUPOBAHUS 110 YACTSIM.

e [IpunokeHne onpeneseHHOro HHTErpaa.

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

yaca)

l. Heco6ctBennsie wunTerpansl I w Il poma. Cxopsmuiics W pacxomsmuiics
HECOOCTBEHHBIM WHTErpai. JIBoilHbIe WHTErpajgbl, WX CBOWCTBA. (OCHOBHBIC Cllydau
BBIUMCJIEHMSI IBOMHOTO UHTErpaja B MPSIMOYTOJIbHBIX KOOPAWHATAX.

2. Penrenue 3agau:
. Bbruuciienue  HECOOCTBEHHOro  HMHTerpajia ¢  OECKOHEYHBIMH  IpelesiaMu
HHTETPUPOBAHUS.
° Brruucienne HecoOCTBEHHOTO MHTETpaa OT Pa3pbIBHOW (PYHKITHH.
° Brrunciienne IBOMHBIX MHTETPajoB

Pasznen 8. Inddepennuanbubie ypaBHeHus. Psaabl

IIpakTnyeckoe 3ansitue 23-24. Pemenue nudepeHnnaNbHbIX YpPaBHEHHH IepBOro
nopsiika . (4 yaca)

l. OObIKHOBEHHBIE TU(GepeHIaIbHbIE YPaBHEHUS IEPBOTO Mopsiika. Ob1iee 1 yacTHOE
pemenue. 3amada Komm. Bumel muddepeHnmanbHbIX ypaBHEHUN MEPBOTO TOPSIKA, MX
pelIeHuE.

2. Penrenue 3agau:

e Pemenne muddepeHaTbHBIX YPaBHEHUH C pa3[elIeHHBIMH U Pa3JIeNsSIOIUMHCS
IIEPEMEHHBIMH.

e Pemenue oqHOPOIHBIX JU(PEepeHIMATBHBIX YPABHEHUI TIEPBOTO MOPSAKA.
e Pemenne MMHEHHBIX U PepeHINATbHBIX YPAaBHEHUN TIEPBOTO MOPSAKA.
e Pemenue ypaBuenus bepHyiu

IIpakTuyeckoe 3ansaTue 25. UcciaenoBanne cX0AUMOCTH YMCJI0BBIX PAIOB. (2 Yaca)

1. Onpenenenne YUCIOBOTO psga, cymma psma. Teopema (HeoOxomumplii mpu3HaK
CXOOAUMOCTHU p;l;[a), CJICACTBHUC U3 TCOPEMbBI O pPacXOAUMOCTH pdaa. I[OCTaTO‘IHBIG
MPU3HAKU CXOAMMOCTH 3HAKOMOCTOSHHBIX PSIOB.

2. 3HakoyepeayouMecss M 3HAaKoNepeMeHHble  psnapl.  [Ipu3Hak  cXOauMOCTH
3HaKO4epeayromnierocs psaaa (npusHak Jleitoauma). AGCOIIOTHAS U YCIOBHAS CXOAUMOCTH

3. Pemienue 3amau:

® Ha HaXOXJEHHUs CyMMBI psja
® Ha UCCJIEJOBAaHHE CXOJUMOCTH 3HAKOIIOCTOSHHBIX Ps/I0B
® Ha HCCJIEJOBAHHE CXOJUMOCTH 3HAKOUYEPEIYIOIIUXCS PSJIOB

4.4. Conep:kaHue cCaMOCTOSITEJIbHOU padoThl

P33Ile.l'lbl, TEMbI, JTUAAKTHYICCKHEC CANHUIIbI

Pazneal. Anredpa maTpun

Tema 1. MaTpuusl
1. JluHeitHasi 3aBUCUMOCTb CTPOK MATPHIIBI.
2. BrImonHeHne THIIOBLIX 3a0aHUH 110 TEME

Tema 2. O0paTHast MaTpuna

15




OneMeHTapHble IPeoOpa30BaHUs MATPUILIbl. DKBUBAJIEHTHOCTh MaTPHII.

Panr marpuiibl 1 crioco6s! ero BerurciaeHus. CBOWCTBa paHTra MaTpullbl. ba3ucHbI MUHOP
MaTpuubl. Teopema 0 paHre MaTpULBL.

3. BhinosHEHNE TUNOBBIX 33JaHUH 11O TEME

N —

Tema 3. CucreMbl JHHEHHBIX AJIredpandecKux ypaBHeHui

1. Ilpumenenue meronoB l'aycca m XKopmano — l'aycca K pelIeHHIO CHCTEM JIMHEHHBIX
YpaBHEHUU.

2. BpblnonHeHne TUMOBBIX 3aJJaHUM 1O TEME

Tema 4. UcciienoBanue CUCTEMbI M JIMHEHBIX YPABHEHUN ¢ N HEM3BECTHBIMHU

1. Cucrtemsl TMHEWHBIX OTHOPOAHBIX ypaBHeHU. DyHaaMeHTaIbHas CUCTEMA PELLEHUM.
2. Mopgenb JIeoHThEBa MHOTOOTPACIEBON YKOHOMUKH (OaTaHCOBBIN aHATIHU3).

3. BbInosiHeHNE TUMIOBBIX 3aJJaHUM 1O TEME

Pasznea 2. BekTopHasi anreopa

Tema 5. Di1eMeHTBI BEeKTOPHOI aJiredpbl

1. BektopHoe mpou3BeAEHHWE BEKTOPOB, €ro CBOMCTBA. BrIpaxkeHue BEKTOPHOTO
MIPOU3BEJICHUS Yepe3 KOOPIUHATHI BEKTOPOB.

2. CMelIlaHHO€ MPOU3BEICHUE BEKTOPOB, €ro CBOWCTBA. BbIpa)keHHME CMENIaHHOTO
MIPOU3BEJICHUS Yepe3 KOOPIMHATHI BEKTOPOB

3. BrInojHeHue TUIIOBLIX 3aJaHUN 10 TEME

Tema 6. JInHeiiHbIe BEKTOPHBIE MPOCTPAHCTBA

1. Tlepexonq x HOBOMY O0a3ucy B JIMHEHWHOM IIPOCTPAHCTBE. 3aBHUCHMOCTb MEXIY
KOOpJMHATAMH BEKTOPA B pa3HbIX Oa3ucax.

2. BrImonHeHnye THIOBEBIX 3alaHUI IO TEME

Tema7. JInneiinble 0TOOpaKeHUs!
1. JluneiiHas momens oOMeHa.
2. BrImonHeHne THIIOBLIX 3a0aHUN 10 TEME

Pa3zjnen 3. AHanuTH4YecKasi reOMeTPHUsl HA MJIOCKOCTH U B IPOCTPAHCTBE

Tema 8. JInnus HA IIOCKOCTH

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

Onnunc. Kanonnueckoe ypaBHeHue. CBOWMCTBAa KpUBOM, OCHOBHBIE XapaKTEPUCTUKH.
['unepOomna. Kanonnueckoe ypaBHeHue. CBOMCTBa KPUBOH, OCHOBHBIC XapaKTEPUCTHKH.
[Tapa6ona. Kanonnueckoe ypaBHeHue. CBONCTBa KPUBOIA, OCHOBHBIE XapaKTEPUCTHKH.
O6nacTh pemIeHW JTUHEHHBIX HEpaBeHCTB. [paduyeckuii METON pelIeHUsS CHUCTEMBI
JMHEWHBIX HEPaBEHCTB C JIByMs HEW3BeCTHBIMU. OONAcTh pEeIIeHU CHCTEMBl JTMHEHHBIX
HEPABEHCTB.

kW

Tema 9. IIpsiMmasi U IIOCKOCTH B MPOCTPAHCTBE

1. KanoHuueckoe ypaBHEHHE MPSIMOM B MPOCTPAHCTBE.

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

3. OOmee ypaBHeHHE TIpsAMON B mpocTpaHcTBe. Ilepexom oT o0O0mero ypaBHEHHS K
KaHOHUYECKOMY.

4. VYroa Mexay OpsMbIMH B TPOCTPAHCTBE.

5. VYcnoBue napajuieIbHOCTH U NEPIEHIUKYIIPHOCTH IIPSIMBIX B IPOCTPAHCTBE.

Pa3znen 4. Beenenune B anajaus

Tema 10. ®yHkunu

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

[IpeobpazoBanue rpadukoB GyHKIHHA.

[Ipumenenue GyHKIUN B SKOHOMUKE.

. BpInosiHeHNE TUIIOBBIX 33/IaHUH 110 TEME

O

Tema 11. Ilpeaennt pynkumi
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YucnoBble mocaen0BaTeIbHOCTH. OrpaHUYEHHBIE U MOHOTOHHBIE TIOCIIEIOBATEIBHOCTH.
IIpenen 4uCIOBOM MOCIENOBATEIBHOCTH. ['€OMETPUYECKUN CMBICI IIpelesia 4YHUCIOBOU
NoCJIeI0BaTeNbHOCTH. [Ipr3Haky cyliecTBOBaHUs MpeAea.

3. Tlpenen ¢pynkuu B Touke 1o I eiine.

4. PackpbITHe HEONPEACICHHOCTEN PA3IMYHBIX THUIIOB.

5. BpInosiHeHNE TUITOBBIX 33IaHUM 10 TEME

N —

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

Paspnen S. lu¢pdepennuaibHoe ucuncaeHne GyHKuMii 01HOM nepeMeHHol

Tema 13. IlpousBoanas u 1udpdepenuna GQyHKIUN

1. TIpousBoaHas 0OpaTHON QYHKIIUU

2. Ilpown3BoJHBIE BHICHIUX MOPSIAKOB.

3. Hcnonb3oBaHu€e NOHATHS IPOU3BOJIHON B 3KOHOMHUKE.

4. Tlonsarue muddepenuuana ¢ynknuu. CoiictBa muddepennuana. HMHBapHaHTHOCTH
nuddepeHnmana.

5. JlnddepeHnuansl BHICITUX TOPSIKOB.

6. BrbInosiHeHNe TUTIOBBIX 3aJJaHUM 1O TEME

Tema 14. IlpusioxkeHue Npou3BOAHOMN

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

2. IlpaBuno Jlonurans 1 BBIYMCIEHUS HEONIPEAEIECHHOCTEN.

3. HauGomnbmiee W HauMEHbIIEe 3HAUYCHHUS (DYHKIIMU Ha OTpe3Ke. AJTOPUTM OTBICKAHUS
HarOOJIBIIET0 ¥ HAMMEHBILIETO 3HAYCHUI HEMPEPhIBHON (YHKIIUU HA OTPE3KE.

4. BbIIIOTHEHHE TUIIOBLIX 3aJaHUN II0 TEME

Pa3nea 6. ludgdepennnanbHoe ncuucaeHue GyHKIME HECKOJIbKUX MepeMEeHHbIX

Tema 15. ®yHKIMH HECKOJBKHX NepeMEeHHbIX

[Ipenen u HeNpepBHIBHOCTH (YHKINHU ABYX EPEMEHHBIX.

Huddepennman pyHKITUN ABYX IEPEMEHHBIX.

I'paguenT QyHKIUY.

HaunGospiiee 1 HanMeHbllee 3Ha4eHHs (YHKIIUH B 3aMKHYTON OTpaHUYEHHOM 00JIaCTH.
DyHKIHUH HECKOJIBKUX IIEPEMEHHBIX B 3KOHOMUYECKOU TEOPHUH.

BrInonHeHne TUITOBBIX 3aJaHHi 110 TeMe

R e

TeMa 16. IlepBooOpa3Hasi QyHKIUA U HeoNpPeaeJJeHHbIH HHTerpaJl

1. Ipocteiimme paunoHadbHbe JpoOu. WHTErpupoBaHHWEe MNPOCTEHIINX pPAlMOHATBHBIX
npobeit. UHTerprpoBanne paroHAIBHBIX IPOOEH.

2. HWurerpupoBaHue TpUTOHOMETpUUeCKHX (GyHKIMA. HHTEerpupoBaHne MPOCTEHIITNX
UppanuoHaIbHbIX QyHKIMHA. MHTErpansl, «<HeGepyImuecs» B 3JIeMEHTapHBIX (GYHKIUAX.

3. BrInojHeHue TUIIOBLIX 3aJaHUN 10 TEME

Tema 17. OnpenesieHHbINH MHTErPaJI

1. 3agaua o BEIYHCICHUH 00bEMa BHITYCKAeMON MPOTYKIIHH.

2. HWHuTerpai ¢ nepeMeHHbIM BEPXHUM MPEIETIOM.

3. Teopema o mpou3BOAHON UHTErpajia C MEPEMEHHBIM BEPXHUM IPEICIIOM.
4. BbIIIOTHEHHE TUIIOBLIX 3aJaHUH II0 TEME

Tema 18. HecoOGcTBeHHBIE U 1BOIHbIC MHTErPaJibl

1. TIpubGnukeHHBIE METOJIbI BEIUUCICHUS ONPEICICHHBIX HHTETPAJIOB
2. I/ICHOHBSOBaHI/Ie IIOHATHUA I/IHTGI‘paJIa B D KOHOMMHKC

3. BrInojHeHue TUIIOBLIX 3aJaHUU 10 TEME

Pa3nea 8. ludgdepennnanbubie ypapHeHHus. Psabl

Tema 19. IluddepennnanbHble ypaBHEHH s IEPBOT0 MOPSIAKA
1. Meron Jlarpanxka (MeTOJ Bapualy MPOU3BOJBHBIX MOCTOSHHBIX) PEHICHUs JTHMHEHHBIX
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HEOJHOPOJIHBIX YPaBHEHUI IEPBOTO MOPSIKA.

2. VYpaBHeHue bepHymnnu, ero perieHue.

3. HUcnonws3zoBanue nuddepeHImaibHbIX YPaBHEHIH B SKOHOMUYECKON TUHAMHUKE
4. BreInoysiHEHNE TUITOBBIX 3aJaHUM 110 TEME

Tema 20. YucsioBble U CTeNEeHHbIE PSA/IbI
1.
2.
3.

[Tonsatue crenennoro psinga. Paauyc, nuHTepBai CXOAUMOCTH CTEIIEHHOTO pAJia.
Psnpr Teitnopa u Maknopena. PaznoskeHus 2ieMeHTapHbIX (PYHKITUH B Psijl.
BrinmonHeHrEe TUTIOBBIX 3aJIJaHUH 110 TEME

5. KOHTPOJIb KAYECTBA OCBOEHUSA JUCHUIIJIMHBI

Texkymuil KOHTPOJIb U IIPOMEKYTOUHAsL aTTECTALMS OCYIIECTBIISIIOTCA B COOTBETCTBUU C
«lIonoxkeHneM O TeKylmleM KOHTpPOJIE YCIIEBAEMOCTH UM IPOMEXYTOYHOM arrecTaluu
oOyyaromuxcss B ABTOHOMHOM HeKOMMep4eckoi opranuzanuu «O0pazoBaTenbHasi OpraHU3alIus
BbICLIETO0 00pa30BaHUsA» «Y HUBEPCUTET SKOHOMUKH M YIIPABICHUS».

Bux mpoMmexyroyHoM — arrecranuud  —  3a4eT, Ok3aMeH. @PopMa IIpoBenCHUS
MPOMEKYTOUHOM aTTECTallU — MUCbMEHHBIN YK3aMEH.

@oH OLIEHOYHBIX CPEICTB 10 AUCLUIUIMHE IPUBEIEH B NpuioxeHuu k PII/I.

6. YHEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

1. [[Mrapesa [I'.B., Beicmmas MaremaTuka: OINOPHBIA KOHCHEKT JICKIUH /
I'.B..IITnapeBa. — Cumpeponons: AHO «OOBO» «YHUBEpCUTET 3KOHOMUKH U YIPABICHUSY,
2021. — 124 c. — TeKCT: 3JIEKTPOHHBIMU.

2. [IInapesa I'.B., Bricmas wmarematuka: y4deOHO-MeTOAMYECKOE mocoOue
(MeToauYecKue PEeKOMEHIAIUKA K MPOBEICHUI0 CEMHHAPCKUX (MpakTuueckux) 3ansaTtuil)/ [.B..
[Ixapesa. — Cumdeponons: AHO «OOBO» «YHUBEpCUTET S5KOHOMUKH U YIpaBieHus», 2021. —
78 ¢. — TekcT: JIeKTPOHHBIN.

3. [Trapea [I'.B., Beicmasg wMaremarhka: METOJWYECKME PEKOMEHAAUMU I10
OpraHU3aIlMu CaMOCTOATENbHON paboThl oOy4daromnuxcs / I'.B. [lInapesa. — Cumdepomnons: AHO
«OOBO» «YHHUBEpCcUTET 3KOHOMUKH U yIIpaBieHus», 2021. — 58c.

4. [MIrapesa, I'. B. Bricmias matemarvka (nuHelHas anreOpa) : METOAUYECKHE
YKa3aHHUA K BBINOJIHEHUIO THUIOBBIX pacueToB. [l HampasneHuid noarotosku 38.03.01
OxoHomuKka, 38.03.05 busnec-unpopmaruka (kBanuduxaius — Oakanasp) / I'. B. [lInapea. —
Cumpepononsr : YHHUBEpPCUTET HSKOHOMHUKM u ympasieHus, 2020. — 57 c. — Tekct
anexktpoHHed // IludpoBoii obOpazoBatenbHbi pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/101397.html. — Pexum noctyma: ajst aBTOPU3UP. MOJIb30BaTENCH
(mara obpamenus: 16.01.2025).

S. [lTunapea, I'. B. MaremaTtudyeckuii aHanu3 : METOAUYECKUE YKa3aHUS K
BBITIOJIHEHHIO THUIOBBIX pacueroB / I'. B. IllmapeBa. — Cumdeponons : YHuBepcurer
SKOHOMHMKM u ynpasienus, 2020. — 74 c. — Tekcr : osnektpoHHslt // Lludposoit
00pazoBaTenbHBIN pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/101399.html. — Pexum nocryma: ajst aBTOpU3UP. MOJIb30BATENCH
(mara obpamenust: 16.01.2025).

6. [IaapeBa, I'. B. Beicmas wMaremaruka. JluHeiiHas anrebpa : y4yeOHO-
MeToanYecKoe mocodue (PeKOMEHIANHU IO CAMOCTOATEIbHOMY U3YyUeHHIO TUCIUILINHGI) / I B.
[[TrapeBa. — Cumdeponons : YHUBEPCUTET YKOHOMHUKH W ympasneHus, 2022. — 108 c. —
Texcr : anextponHsbiit // Ludposoit odpazoBarensHblil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/128043.html (mata obpamenus: 16.01.2025). — Pexum nocrtyma:
JUIS aBTOPHU3UP. TOJIb30BaTeNei
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7. MIEPEYEHb OCHOBHOM 1 rI;[OHO.JIHI/ITE.JII)HOI‘/'I YUYEBHOU JIMTEPATYPBI,
HEOBXOJIMMOMU JJIs1 OCBOEHUA JTUCHUITJINHBI

@) OCHOGHaA Tumepamypa:

1. Muxun, M. H. Jluneiinas anre6pa. Y. 1. Marpuisl ¥ onpeaenuTenu : yaeOHoe
nocobue / M. H. Muxumn, C. I1. Kypnuna. — Mocksa : Aii [ITu Ap Meaua, 2021. — 106 ¢. —
ISBN 978-5-4497-1349-0 (u. 1), 978-5-4497-1402-2. — Texkcr : snextpouHsiii // Hudposoit
00pazoBaTenbHbBIN pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/111179.html. (nata o6pamenus: 16.01.2025). — Pexum nocryna:
JUTsL aBTOPU3UP. TIOJIBb30BaTeNel

2. Muxun, M. H. Jluneitnas anrebpa. Y. 2. Cucrembl JMHEHHBIX YpaBHEHUH :
yaeOnoe nmocooue / M. H. Muxwumn, C. I1. Kypauaa. — Mocksa : Aii [Tu Ap Meaua, 2022. — 91
c. — ISBN 978-5-4497-1587-6 (u. 2), 978-5-4497-1402-2. — TekcT : 3IEKTPOHHBIA //
[Mudposoit  obpazoBatensHBi  pecypc IPR SMART :  [caiit]. —  URL:
https://www.iprbookshop.ru/119112.html. (nata o6pamenus: 16.01.2025). — Pexum nocryna:
JUTsL aBTOPU3UP. TIOJIb30BaTeNel

3. Jlsmenko, T. B. Matemarnueckuii aHaiu3 : yaeOHO-MeToaudeckoe mocooue / T.
B. JIsmenko. — Taranpor : TaraHporckuii ”HCTUTYT yIpaBieHHUs U SKOHOMUKH, 2024. — 200 c.
— Texcer : anextponssiii // Ludposoit odpazoBatensHbiii pecypc IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/146871.html (mata oOpamenus: 16.01.2025). — Pexum
JIOCTYTIA: JI7Is1 aBTOPU3HUP. TIOJIH30BaTEICH.

0) OonoanumenvHan 1umepamypa.

1. I'ymait, T. A. MaremaTuka [Uisl CTYAEHTOB 3KOHOMHUYECKMX HANpaBICHUH :
yaebnoe mocodbme / T. A. I'ymaii, A. ®@. [onromonosa, B. A. XykoBa. — CraBponoib :
CraBponosibCKuil TOCyIapCTBEHHBIN arpapHblii yHuBepcuteT, 2021. — 88 c¢. — Teker
anexktpoHHed // IludpoBori obOpazoBatenbHblli pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/121748. html. — Pexum noctyna: njast aBTOPH3UP. MOJIb30BaTECH
(mara obpamenus: 16.01.2025).

8. IEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJJEKOMMYHUKAIIMOHHOM
CETH «<MHTEPHET», HEOBXOJAUMBIX /IJIsA OCBOEHUA JUCHUITJINHBI

1. WNudopmannonno-npaBoBoii mopran «l'apant»: oduumanbheni caiir. — URL:
http://www.garant.ru — TeKCT: 3JIeKTpOHHBII.

2. [Mudposoii obpazoBarenbHblil pecype «[PRsmart»: odpunmansueii caifit. — URL:
http:// www.iprbookshop.ru/ — TekcT: 31eKTpOHHBIH.

3. DNEeKTpOHHBIA CHpaBOYHMK M0 Martematuke «lIpukimagHas MaTeMaTHKa»:

odpunmansublii caiT. — URL: http://www.pm298.ru/ — TekcT: 37eKTpOHHBIA.

9. METOAUYECKHUE YKA3ZAHUA IJI5S1 OBYYAIOIIUXCA
ITO OCBOEHMIO TN CHUITJIMHBbI

IIpu nmpoBeneHuil JNEKIMM, CEMUHAPCKUX (MPAKTUYECKUX) 3AHATHUN, CAMOCTOSITEIbHOU
paboTe 0OydaroUIMXCsl NPUMEHSIOTCS MHTEPAaKTUBHBbIE (DOPMBI MIPOBEACHUS 3aHATHH C LIENbIO
HOTPYKEHUsSI 00y4aloIUXCs B pealbHYIO aTMocdepy NpodecCHOHAIBHOTO COTPYIHUYECTBA IO
pa3pelieHnIo IpooaeM, ONTUMAIbHON BBIPAOOTKH HABBIKOB M KauecTB OYyYIIEro CIelUalInCTa.
WuTepakTuBHbIC ()OPMBI IPOBEACHUS 3aHATHI MPENONIaraloT 00y4eHue B COTpyiHu4ecTBe. Bee
YY4aCTHUKHA 00pa3oBaTeILHOTO Tpoliecca (mpernogaBaTenb U 00yJaronuecs) B3auMOIeHCTBYIOT
Jpyr ¢ apyrom, oOMeHHBarOTCS MH(pOpManueid, COBMECTHO PELIAIOT MPOOJEMbl, MOACIHPYIOT
CUTYALHIO.

B yueOHOM mporecce UCONb3YIOTCS HHTEPAKTUBHBIE (DOPMBI 3aHATHIA:
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- TBOpYECKOE 3a/laHue. BBIMOTHEHHE TBOPUYECKUX 3aJaHui TpeOyeT oT oOydaromerocs
BOCIIPOM3BEICHHE TIOJYYCHHOW paHee WHGopMaImu B Gpopme, ONpenessieMoid pernoiaBaTesieMm,
U TpeOyroIel TBOPUECKOTO MOAX0/1a;

- rpymnmoBoe obcyxaeHue. ['pynmoBoe 006Cyx)aeHHE KOro-TM00 BOIPOCca HAMpaBJIeHO Ha
JOCTYIKEHUH JTYYIIer0 B3aWMOTOHMMAHUS M CHOCOOCTBYET TyYIIEMY YCBOCHHIO H3y4aeMOro
Marepuaa.

B xone ocBOCHMS MUCHMIUIMHBI TPU MPOBEICHUH KOHTAKTHBIX 3aHSATHI HCIONB3YIOTCS
ciaenyromue (GopMbl 00ydeHUs, CIOCOOCTBYIOMKE (OPMHUPOBAHUIO KOMIICTCHIIMM: JICKIIUH-
TUCKYCCUM;, KEHC-METOM; peIIeHHe 3a/iady; CUTYAllMOHHBIA aHAIMU3; OOCykKAcHHE pedepaTroB U
JIOKJIAJIOB; pa3padOTKa IPYIIIOBBIX MPOSKTOB; BCTPEUH C MPEACTABUTEISIMU TOCYIAPCTBEHHBIX H
OOIIECTBEHHBIX OpPTraHU3aIUN.

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOTUI, UCTTOJIb3YEMBbIX ITPH
OCYHECTBJIEHUU OBPA3OBATEJIBHOI'O ITPOLECCA 110 JUCHUIIJIMHE,
BKJIIOYASA IEPEYEHD ITPOI'PAMMHOI'O OBECIIEYHEHUSA U
NHOOPMAINMOHHBIX CITPABOYHbBIX CUCTEM (ITPM HEOBXOAUMOCTHN)

B mpomecce JNEKIMOHHBIX UM TMPAKTHUECKUX 3aHATHHA HCIIONB3YETCsS CIEeAyrolee
pOrpaMMHOE 0OecIieueHHe:

*mporpamMMel, oOecrmeuuBaromue jgoctyn B ceTb  «MHTepHer»  (Hampumep,
«Googlechromey);

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

*mporpaMMbl Ui AEMOHCTpAallMM M CO3JaHUs Npe3eHTanui (Hampumep, «Microsoft
PowerPoint).

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

11. OIIMCAHUE MATEPUAJIBHO-TEXHUYECKOT'O OBECIIEYHEHUAA,
HEOBXOJIMMOTI'O JJISA OCYINECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOIECCA
O AMCIUITIJIMHE

Jlnst mpernofgaBaHusl TUCHMILIMHBI TPEOYIOTCS CIIeIalbHble MaTepUAIbHO-TEXHUYECKHE
cpeacTBa (KOMITBIOTEpHBIE Kjacchl M T.I.). Bo Bpems JEKIHMOHHBIX 3aHSATHH, KOTOpHIE
IOPOBOJATCS B OOJIBIION ayJUTOPUHU, HCIIOJIB30BaTh MPOEKTOP Ul JEMOHCTpAIMM CJIaiI0B,
cxeM, TaONWIl U MPOYEro Marepuaia, MyJIbTUMeIuiiHble TpoekTopbl Epson, BenqViewSonic;
9KpaHbI JJI MPOEKTOPOB; HOYTOYKH Asus, Lenovo, MUKpO(dOHEI.

[epedyeHpIHIIEH3MOHHOTOUCBOOOTHOPACTIPOCTPAHAEMOTOIIPOrPAMMHOT 000ECTICUEHNU ST, BT
oMYHCIIeoTeuecTBeHHOTOnpon3BoAcTBa: Microsoft, Windows, Microsoft Office, Libre Office,
Apxusatop 7-zip,Adobe Reader, KoncynsranT [lmroc, Kaspersky Security, VLC, Media Player,
[Tpomereii.
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